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NPEONCITIOBUE

Ota KHWra NpenHa3HadeHa W CIENUAIbHO HamWcaHa I8 XUMHKOB-aHAIUTHUKOB, HE
3HAKOMBIX MJIM HE HMEIOMUX JOCTaTOYHOTO OIBITa PA0OTHI ¢ BBICOKOI()(HEKTUBHOM KHUKOCT-
Holt xpomarorpadueii (BOXKX), ecnu yrogno, ato — naboparoproe nocobue. OHa paccuuTana
Ha MCIOJb30BaHHE B JlabopaTtopuu, psaoMm c mpubopamu. KHura nake cmuTa CIMpalbio,
4yTOOBI yHoOHee ObLI0 pa3BopaunBarh Ha ctoisie. ConepikaHue KHUTH U3JI0)KEHO B JIOTMYECKOU
HOCJIE/I0BATENbHOCTH: TOPSJOK Pa3/iesioB BOCIPOU3BOAUT MOPSANOK IPOXOXKACHHS IOJBUK-
HO# (a3bl M0 KOMIIOHEHTaM XpOMaTOrpaduIecKoil CUCTEMbI — OT (JIAKOHOB C IMIOSHTAMH JI0
JeTeKTopa.

B nauane (rmasa 1) mano moxpoOHoe ommcanue anmapatypsl 1 BOXKX u mmpokoro
CIIEKTpa JONOJHHUTEIBHBIX NpUCIOocoOneHni. Onucanbl Ha3HAYEHHE KaXKI0r0 KOMIIOHEHTA,
€ro MeCTO B cucTeMe U padoTa. B rmaBe 2 oueHp neTabHO NpeACTaBICHBI 00IINE TapaMeTphl,
UCTIONIB3yEeMBIE TIPH oTpeneneHnu pabounx xapakrepuctuk BOXKX-cuctemsr. Kpome toro, B
rJ1aBe 2 KOHCIIEKTUBHO PACCMOTPEHbI pazauyHble BapuanTsl BOXKX (Hampumep, oOpaiméHHo-
(a3Hasi, xupajbHasi, SKCKIIO3HOHHAS). DTH TJIaBbl SBJIAIOTCS BBOAHBIMHU IO OTHOLICHHIO K
riase 3.

B riaBe 3 moka3aHo, ¢ KAKUMU HEIITATHBIMH CUTYaLHSIMH MOXKET BCTPETUTHCS XPOMATO-
rpaduct (Hampumep, ¢ BOSHHKHOBEHHEM HECTAaOMIBHOCTH MOTOKA WIIH MOBBIICHUEM JaBlie-
HUS) 1 YeM HMEHHO OHU MOTYT OBITH 0OycioBieHbl. [lamee oOBsiCHAETCA, KaK BBIIBUTH U
YCTPaHUTh HEUCIPABHOCTh. 3aKIIOYMTENbHAs YacTh IJIABbl 3 IIOCBSIEHA ILIAHHPOBAHHUIO
MPOPUIAKTHICCKAX PETIIAMEHTHBIX paboT. IMEHHO OHM JarOT BO3MOXKHOCTBH HPEIYIPEIUThH
HemratHele cutyanu. Kaxpiid xpomarorpad JToiokeH ObITh CHAOXKEH IIAHOM MPOGUIIAKTH-
YECKHX PETJIAMEHTHBIX paboT, KOTOPBIN HAIISKUT HEYKOCHUTEIHLHO BBITOIHATS.

B kHHUre HET HU JETATBHOTO U3JI0XKEHNS OCHOB TEOPUH, HU MPOCTPAHHBIX PACCYKACHUH O
BapHaHTaX NMPUMEHEHHs, HI MHOTOCIIOBHBIX TMPEHHUH 0 pa3paboTke M ONTUMU3ALUH METOMAUK.
OTH BONpPOCHl HUKAaK HE CBS3aHBl C OOHApPY)KEHHEM U YCTPAHEHHEM PpacHpOCTPaHEHHBIX
HEMOoNa0K.

Haneemcs, 4To KHUra M30aBUT aHAIWTHKOB OT HANpPACHBIX TPAaT BPEMEHM, IOMOTas
OBICTPO BBIABUTH M YCTPAHWUTh NPHYMHBI HELITATHBIX CUTYAlHUil, K COXAICHHUIO, TO U N0
BCTPEUAIOIIMXCS B TOBCEAHEBHON paboTe ¢ XxpomaTorpadom.

ITon C. Canex

I'pano-Panuoc, wmam Muuuean

Xi
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BBEOEHNE

3a mocnenuue 25 nerT BBICOKOAI((EKTUBHAS >KUIKOCTHAs XpomaTorpadus
(BDXKX) crama omHUM M3 OCHOBHBIX METOJIOB aHAJIN3a, MCIOJIb3YEMBIM B TPEX U3
KKJIBIX YETHIPEX aHATMTHIECKHX Jaboparopuid. [TpuauH 3TOMY, 110 MEHBIIIEH Mepe,
TIECTb.

Bo-mepBbIX, HEBEPOSTHO BHIPOCIO KOJHMYECTBO JIETEKTOPOB, KOTOPHIC MOXKHO
WCTIONB30BaTh B JKUAKOCTHOH xpomartorpadum (OKX). BHagame mnpuMeHSIIHCH
TOJIbKO yibTpaduoneToBerii (Y®) neTekTop ¢ QUKCUPOBAHHOW IJITWHOW BOJIHBI U
pedpakromerp. Ternepb ke MIMPOKO MPUMEHSIOTCS THOAHO-MATPUYHBINA JETEKTOP
(merextop ¢ MaTpurieit (HOTOINOIOB), HCTIAPUTEILHBIN HEPEITOMETPUIESCKUH, CKaHH-
pyooumit - GpryopuMeTpUIECKAN, SICKTPOXUMHUYCCKUHN, KOHAYKTOMETPUYCCKAN U
MacC-CIIEKTPOMETPUIECKHI JeTeKTOphL. TpeOoBaHMs CHIDKEHUS Mpeeina oOHapyKe-
HUS ¥ TIOBBIIMICHHUS 9yBCTBUTECILHOCTH BBI3BAIHN K JKU3HU HETPECTAHHOE YIyUIICHUE
MapaMeTPOB 3TUX JACTCKTOpoB. K ToMy ke, yIydIIWIACh HAAEKHOCTH pabOTHl H
YCTOWYHMBOCTD ATHX JIETEKTOPOB K BHELIIHUM BO3/ICHCTBUSIM.

OHOBPEMEHHO TPOXOAMIA KOMIIBIOTEPH3ALUs CPE/ICTB YIPABICHUS XpOMaTo-
rpaM4eCKNMH CHCTEMaMH, OHH CTAaHOBHJIMCH BCE OoJiee yI0OHBIMHU B ITOJIb30BAHHU.
Pocnu BozmoxkHOCTH cOOpa M 00pabOTKM JaHHBIX. ['JTaBHOW IBIDKYIIEH CHIIOH
HOBCEMECTHOTO NPHMEHEHHS JSTHX CPEACTB CTall IPOrPecC BEIYUCIUTEIBHON
TexXHUKH. [Ipn coBceM HeOOJNBIINX 3aTpaTaX MOXHO HaKallIMBaTh OTPOMHBIE KOJIH-
4YecTBa JaHHbIX, aHATU3UPOBATH PE3YJIbTAThl KaXI0TO OIBITA, OBICTPO MOJIy4aTh CTa-
THCTHYECKHE M CPaBHHUTEIIbHBIE COBOKYITHOCTHU JAHHBIX, [IeYaTaTh MOAPOOHBIH OTUET
WU C)KaTYIO CBOJIKY PE3YJIbTATOB.

Bo-BTOpBIX, OBUIM 3HAYUTEIHHO YCOBEPIICHCTBOBAHBI HACOCHBIC CUCTEMBI — B
OTHOIIICHUM JIHANa30Ha CKOPOCTEH IMOTOKa, BOCIPOU3BOAMMOCTH W HaIEKHOCTH.
Hacocel pa3BuBaioT Oojiee BBICOKOE JaBJICHHE, YTO TIO3BOJSIET HCIOJIB30BATh
JIOCHTHI B OoOJiee MIMPOKOM JHMANa3oHEe BS3KOCTeH. [IpuMeHeHWe TrpaareHTHBIX
CHUCTEM, TIO3BOJIAIONINX 33aJaBaTh MHOTOCTYIICHYATHIH W HENWHCHHBIA MPOOWIA |
UCIIOJIB30BaTh CMECH OT NIBYX JO IISCTH, M Jaxke OoJiee, COCTABJISIOIIUX CTAllo
HOpMOH. Bocmpon3BomuMocTh paboOThl HACOCOB 00CCICYUBACT MMOJAYY MOIBUKHOM
($a3pl B muamazoHe cKOpocTed oT | MKI/MHH A0 5 MJI/MUH C TOYHOCTHIO HE XYXKe
+ 1 %.

B-TpeThux, yCTpOWCTBa aBTOMATHYCCKOW MOJTOTOBKH M BBOAA NPOOBI (aBTO-
CaMILICpPhl) U aBTOMATHICCKHE MHIKCKTOPHI 00CCIICUNBAIOT Pa30aBICHUE C BRICOKOM
TOYHOCTBIO TPOO HEMOCPEACTBEHHO IIEpe]] BBOJOM, HArpPEBaHHE M OXJIaXICHUE



BBEOEHNE

npo0O, TOMYCKAKT MPOMBIBKY WA OYHUCTKY UIJIBI MEXIy BBeACHUEM Mpo0. OOBEMBI
npo0 MOTYT M3MEHATHCS OT JOJICH MHUKDPOJIUTPA 0 MUUIMIUTPOB C TOYHOCTHIO HE
xyxe *0,2%. Hepenkm ycTpoiicTBa uIs HpOOOIOATOTOBKH, pPAaCCUNTAHHBIE Ha
OJTHOBpPEMEHHYIO0 00paboTky mo 100 mpob, mpu 3TOM WX NPOrpaMMHPOBAaHHE HE
MIPEACTABJISIET CIOKHOCTEH.

ITomoraet u TO, YTO MPOTPAMMEI YIIPABJICHUS XPOMATOTpaQHUSCKUMH CUCTEMA-
MH OTJIMYaeT M300mine (QYHKIMH, B YaCTHOCTH, BEJCHUE XXYPHAJIAa TEXHHYECKOTO
00CyKMBaHHUs1, OL[CHKA TIPUTOJTHOCTH CUCTEMBI JIJIsl BBIIOJIHEHHsI aHAIM30B, o0ecrie-
YCHHE BBITMOJIHCHUS] HAJUIC)KAIEH MPAaKTUKU TPOBeAeHHs paboT B 1abopaTopuu
(GLP). Bce neiicTBusi, BBITOTHIEMbIE Ha XpoMaTorpade, u oTydeHHbBIE B TIpoIiecce
PpaboTHI pe3yNbTaThl 3aHOCATCS B apXUB. Bo MHOTMX mporpamMmax UMeeTcsl (PyHKIUS
MpeAYNPEXICHNs OllepaTropa 1o UCTCUCHUH ONPEIeIEHHOTO BPEMEHH SKCILTyaTalui
0 HEOOXOJUMOCTH 3aMEHBI OTJICJIbHBIX AJIEMEHTOB WJIH IUIAHOBOTO MPOQUIAKTHYCC-
KOTO 00CITY)KUBaHHSI.

B-4eTBEPTHIX, MOCTOSIHHO BO3PAacTalOT KOJIMYECTBO, KAYECTBO M AOCTYHMHOCTb
pacTBopuTeneil BhICOKON ducTOTHl it BOXKX. D10 kpaiiHe BakHO, MOCKOJIBKY
COBpPEMEHHBIE JIETEKTOPbI MPEATNOaraloT UCHOIb30BAHUE PACTBOPUTENEH, HE Jaro-
IAX HUA OJHOTO XpoMarorpauyeckoro MHKa B XOJOCTOM OIIBITE B TIPaglEeHTOM
peXMMe Ja)xce Ha CaMOi BBICOKOW TyBCTBUTEIBHOCTH AeTeKkTopa. CHIDKEHHE IIpese-
JIOB OOHApYKECHHS, OTIIMYAIOIIEe COBpEMEHHBIE JETEKTOPHI, TPeOyeT, 4TOOBI KauecT-
BO PacTBOPHUTENSA HE MEHSUIOCH OT MAPTUHU K MAPTUH, OCKOJIBKY B IPOTHBHOM CIIy-
Yyae He yJacTcsl 00ECIeUNTh ITOCTOSHCTBO HYJEBOH JIMHUHM M OTKIMKA aHAIU3UpPYe-
MBIX BellecTB. B cBoro ouepenp, HamM4Ke Ooee MUPOKOTO CIIEKTPa pacTBOPHUTEIICH
BBICOKOHM YHCTOTHI C TIOCTOSIHHBIMH XapaKTEPHCTHKaMH CIIOCOOCTBYET CHMKEHHIO
Npe/IeNioB OOHAPYKEHHUS, TIOBBIIICHHIO YYBCTBUTEIHLHOCTH, YIYUYIICHHIO BOCIIPOU3-
BOJMMOCTH; OoJiee LIMPOKWII BBHIOOP HIIIOCHTOB TIIO3BOJSET TAKXKE YIIyUYIINThH
CENIEKTUBHOCTD Pa3ZICTICHUS.

B-1mATBIX, KOJMYECTBO THUIIOB M pa3sMEpPOB KOJOHOK C BBICOKUMH XpOMAaro-
rpaMYeCKUMH XapaKTepUCTUKAMH NpakTHYecku 6eckoHeyHo. [1o cyTu, paspaboTku
3/leCh JOCTHIIIM TAKOW CTENCHH CHEeNWaTU3aluy, IIPU KOTOPOH 3a4acTyl0 KOJOHKH
CO3JIAIOTCS JJIS Pa3leNIeHus] OHOTO Habopa aHANIM3UPYyeMBIX BemecTB. Eciu, B cBOE
BpeMsl, KOJIOHKH 00BIYHO 0003Ha"aIuCh MpocTo «Cig (OKTamenuIcuiInKareb)y», «Cg
(OKTHIICHIIMKAreNb)» «IUAHOIPOIMI» | T. I., TO ceifyac, HalIpuMep, OAHOTO TOJIBKO
OKTajermiIcHiIuKaress, T.e. Cig, y’Ke ecTh, 10 MEHBIIEH Mepe, CEMb MPUHIIMITHAIEHO
pasHbIX BUAOB (a3: C MOJIMMEPHOH IJIEHKOW, C MOHOMEpHOH IIEHKOH, C MOHO-
MEpHOH TUIEHKOH € TPaJULMOHHBIM HJIM HOBOTO THIA OJOKHPOBAHUEM OCTATOYHBIX
rpymn (SHA-KAIIHHIOM), C BBICOKMM U HU3KHM COJIepKaHHEM YIIIepoJia, ¢ e3aKTH-
BUPOBaHHBIM HOCHTEJIEM, a TAaK)Ke Ha OCHOBE CHIJIMKAreJisi CBEpPXBBICOKOH UHCTOTEHI.
Ecmm mpm 3TOM y4YecTh, YTO CpemHHHA TuaMeTp 3epHa (a3 MOXKET HaXOTUTHCS B
nmuanaso”e 1,5 mo 10 Mkm, a ero ¢opMa MOXKeT OBITh Kak chepuueckoi, Tak u
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BBEOEHNE

HENpaBUWJILHOW, NpU 3TOM AUMAMETp MOp MoxkeT BapbupoBatb oT 30 mo 3000
AHICTPEM, MaTepHaj MOXXET OBbITh OOBEMHO-IIOPUCTHIM, MOBEPXHOCTHO-IIOPHCTHIM
1100 HENOPHUCTHIM, TO YHCJIO BO3MOXKHBIX BapHAHTOB XapaKTEPHCTUK 3aIlOJHEHHS
KOJIOHOK BO3PACTET HKCIIOHEHIINAIIBHO.

Xumuueckass 00pabOTKa MOBEPXHOCTH CHIIMKATENs TIO3BOJICT MOJIYYHUTh Kak
KoJIoHKH obmiero npumeneHus (Cig, Cg, IIMAHONPONUI U Tp.), MPEIHA3HAYCHHEIC
JUIA pa3leNieHus] IMUPOKOTO CHEKTpa BEIIECTB, TaK M HOCHTENH CIEIHAILHOTO
Ha3HaueHMs (IUKIOACKCTPHH, XHpalbHBIH THma [Tupkie, ¢ MPONUTKONH HHUTPAaTOM
cepebpa W Tp.), pacCUNTAaHHBIC Ha Pa3/IeleHUE ONPENeNIEHHOTO THUIA COCIMHEHUI.
Ilocnennee cioBo B crieruanu3anuy — (ha3pl ¢ OTHEYaTKaMH MOJEKYIN, IMpexHa3-
HAYCHHBIC KaXKAas ISl aHalu3a OJHOr0 KOHKPETHOTO BeliecTBa. Hakower, eciu
paHee B KayecTBE HOCHTEJICH HCIIOJNB30BAM TOJIBKO CHIIMKATEIh U OKUCH ATFOMHU-
HUS, ceiuac MPUMEHSIOT TOBOJIBHO HEOOBIYHBIC BEIIECTBA, KaK TO, OKUCH IIUPKOHUS,
rpad)UTHPOBAHHBIN YTICPOI, THIPOKCUIIATIATHT, & TAK)KE MHOXKECTBO OPTaHUYECKUX
TTOJTUMEPOB U COIIOJIMMEPOB.

B-mectrix, u 3T0, BO3MOXHO, camoe BaxxHoe, JKX yke mpexacrtaBisier coOoi
XOpOoIIo 0(hOPMIICHHBIH METOI, YTO MPOSIBIIACTCS B HAIUYHHA MHOTHX THICSY TOTOBBIX
XOpOIIO JOKYMCHTUPOBAaHHBIX METOIUK. 3aJIOKCHHAs B HUX HHGpopMaims HaéT
XpoMaTorpaducTy XOpOIIHiA UCXOAHBIH HA0OP MapamMeTpoB IS pa3padOTKH HOBBIX
METOJVK, 2 BO MHOTHX CIIy4asX U TI03BOJISET Cpa3y K€ BOCIHPOHM3BECTH YCIOBUS, IPH
KOTOPBIX JIOCTUTAIOTCS HAWIydIlee pa3/elieHHe W KOJMYECTBEHHOE OIpEIeNICHHE
aHaNTM3UpyeMbIX BemiecTB. OpraHm3anny, pPacIpOCTPAHSIONINE BaJHIUPOBAHHEIC
MeToaukn, (Hanpumep, @apmakoneiinsiii komuteT CIIIA (USP) [1] mm OOmiectBo
mo ucneitTanusM U Matepuanam CIIIA (ASTM) [2]), a Takxke opranusamum [3],
OTBEYAKOIIUE 32 COTJIACOBAHHME MEXIA00PaTOPHBIX MPOrpaMM BaJIMIAIMH, HATIPH-
Mmep, Oprannzanus opunuanbHeIX XUMuKoB-aHaIuTHKOB CILIA (AOAC) [4], ceirpa-
JIU PemIalonylo poJib B PACIIUPEHNH BO3MOXHOCTeH camoro metoga BOXKX u ero
NPUMEHUMOCTH IS IIUPOKOTO Kpyra 3amad aHaiuusa. [Ipomecc momydeHHus Takux
METOAMK 3HAYUTEIFHO YCKOPHWIICS C IMOSIBIICHHEM CPEJIICTB OIEPATUBHOIO KOMIIBIO-
TEPHOTO TIOVMCKA U PACHIMPEHUS ITyOIMKAINH COOTBETCTBYIOIIHX JKYPHAIOB B HJICKT-
poHHO# hopme.

N3menenne moTpeOHOCTEH XHMHUYECKOW MPOMBIIUICHHOCTH CIOCOOCTBOBAJIO
ToMy, 9To Metoa BOXKX cram mpuMeHSAThCS B aHalW3e Topa3fo OOJbIIEro Kpyra
BEIIIECTB, JaKe TeX KOTOPHIE paHee aHAJIM3HUPOBAIN C IOMOIIBIO Ta30BOH XpoMaro-
rpadun (I'X). KputnueckuM MOMEHTOM, KOTOPBIH ONPEAEIIII 3Ty TEHICHIUIO CTajl
BOIIPOC COBMECTHMOCTH aHAJIU3HPYEMBIX BEIIECTB B MPOOE N 0COOCHHOCTEH caMOTo
MeToJa aHanu3a. [OBBIICHHBIC TEMITEPATyPhl, KOTOPBIC HEOOXOIUMBI B HHIKEKTOPE
ra3oBoro xpomarorpada, yToObl HCIIApUTh aHAIM3UPyEMbIE BEUIECTBA C OOJIBLION
MOJICKYJISIPHOW MacCOM, MOTYT IIPUBECTH K PA3JIOKCHUIO ITHX BEIIECTB MM H3MEHE-
HUIO UX CTPYKTYPHL. XOTS B HEKOTOPBIX CIIydasx yAaéTcs MPeoJoNeTh 3TOT HelocTa-
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TOK 3a CUET MOJIyYCHHsI MPOU3BOJIHBIX, KaXKIas JNOMOJHHUTEIbHAS CTAaIUs aHAIH3a
BJICYET 32 COOOM ero yA0poKaHHE M CHIKCHHE MTPOU3BOAUTCILHOCTH JIA00OPATOPUH.
Pasymeercs, BOXKX mpucymu cBou orpaHHYCHHUsI, HajlaraeMble, B YaCTHOCTH, PacT-
BOPUMOCTBIO TIPOOBI B PACTBOPHTENE M COBMECTUMOCTBIO TIPOOBI C paCTBOPUTEIIEM,
OJTHAKO B IIEJIOM ATH OTPAHWYCHUS Ky/Ia MEHBIIE CIECPKUBAIOT IPUMEHEHHE METO/Ia,
geMm B cirydae ['X. 3agacTyro mpoOy MOXKHO pacTBOPUTH W BBECTH B XpomaTtorpad
HEIOCPEICTBEHHO, n30eras, TaKUM 00pa3oM, JTUTEIBHOTO MPOoIecca IKCTparupoBa-
HUS ¥ KOHIICHTPHUPOBaHUS, JTHOO IMONYYCHHS MPOU3BOMHBIX. [N APYrHX ciydacs
pa3paboTaHO MHOXKXECTBO PACTBOPUTEIICH U METOIUK MPOOOTIOTOTOBKH.

BOXX, mo Bce#t BumumocTH, OymeT BCE IIMpPE HCIOJIB30BATHCS B aHAJIUTH-
YECKHUX JIA0OpaTOpUSAX B ONIKAWIIHME NECATh JIET. DTOT METOJ MOXKHO CYHTATh
BITOJTHE O(OPMIICHHBIM, WHAYE TOBOPS, TO, YTO OCCIIOKOHMJIO aHAJIWTHUKOB paHBIIC,
3a0BITO, TEHEPh OHU COCPEIOTOYMBAIOT BHHMAHUEC Ha OOJICe CIOXHBIX CIydasx
pasnencuus. [Ipu 3TOM mOxA «Oojiee CIIOKHBIMKY» CIEIyeT MOHUMATh CIyYau, B
KOTOPBIX HE TOJBKO OOJbIIee KOJMYECTBO IHKOB IOJIEkKAT KOJIMICCTBEHHOM
00paboTKe, HO 3TOMY COMYTCTBYIOT TpeOOBaHUS CHIKEHUS Tpeiena 0OHapyKeHus,
MPUOOPHBIX ITyMOB, HMOBBIMICHUS YYBCTBUTEIBHOCTH, YIYUIICHHS CEICKTHBHOCTH
METOVKH WK €€ CTIeITU(PIIHOCTH.

Ota KHHTA, N0 UJaee, MOJDKHA BBICTYHNHUTH Kak HaOOp TOTOBBIX PEIETITOB IUIS
TeX, KTO BOBCce He 3HakoM ¢ BOXKX wmim obnamaeT orpaHnYeHHON TOJATOTOBKOM IO
sToMy Meronxy. s HHX 3IeCh HaWIyTCS OCHOBOIOJNATAIONIINE CBEIEHHS 00
JKCIUTyaTallid ¥ TeXHUYIECKOM OOCTyXMBaHUM ammapaTypsl it BOXX u o Towm,
KaK JIy4Ilie BCEro M30erath OIMHOOK U YCTPaHSITh HEIITATHBIC CUTYalldd. 3aMETUM,
YTO JUI1 STOTO HYXKHO 3HAaTh, U3 YEr0 COCTOUT XpoMaTorpaduueckas CUCTEMa,
BIIAJICTh TCPMHUHOJIOTUCH XpoMaTorpaguu u OBITH OCBEJOMJICHHBIMU B €€ OCHOBHBIX
npuHIUnax. [1ogpoOHOCTH pa3paObOTKH METOAMK, ONTHMHU3ALUHU Pa3leicHus, QyH-
JaMEHTaJIbHAs TEOPHs XpOoMaTorpaduy OCTAIMCH 32 paMKaMHu 3Toi kauru. Eciu oHl
3/1eCh W YIOMHHAIOTCS, TO BCKONB3b. 3aTO B KOHIIC BBEICHHWS JaH IEPEUCHH Ipe-
BOCXOJHOH JHUTEPaTypHl 10 TCOPHH PAa3HBIX BAPHMAHTOB pPa3JeNICHHs, pa3paboTke H
ONTUMH3AINN METO/IUK.

Uto066! XpoMaTorpaducTy OBLJIO JIETYe C MOMOIIBI0 KHUTH TOCTHYhL TOTO, paju
4YeTro OHa HaIHMCaHa, TO €CTh M30ekaTh OMMOOK B paboTe, KHUTA pasjelieHa Ha TPU
4acTH M CHaO)XeHa TEPMHUHOJIOTHYECKHM yKa3aTeleM M NPHIOKEHHEeM. B mepBbIx
JIByX TJIaBaxX H3JIaraeTcs CTpOCHHE ammaparypsl miss BOXKX, BBogUTCS OCHOBHAs
TEPMUHOJIOTHS [0 XpoMaTorpaduu, JalOTCs ONMpPECIICHIS TapaMeTPOB U IePEMEH-
HBIX, PACCMATPUBAIOTCS BaXKHBIC ACTICKTHI BAIUAANN METOIUK U TPHUOOPOB.

I'maBa 1 mocesmieHa ammapatype miast BOXKX u sBiseTcss 03HAKOMHUTEIHLHOM.
IToapoOHO omMcaHbl KOMIIOHEHTHI, IIMPOKO HCIONb3yeMble B KX, man 0030p ux
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OCHOBHBIX (byHKI_II/Iﬁ M BaKHEHIIHX XapaKTCPUCTHK. OmnucaHpl TaKXKe B3aUMO-
HeﬁCTBHe KOMIIOHCHTOB YCTAHOBKU APYT C APYIOM U HNOPAAOK UX COCAUHCHUSA.

I'maBa 2 mocBsieHa TPUHLIKIIAM, JIE)KAIUM B OCHOBE pa3/esieHus, B HEH JaHbl
OTpeJIeNIeHUs] BaKHEHIIMX TEepeMEHHBIX W mHapaMeTpoB. B 3Toil riaBe uuraTenb
3HAKOMHUTCSA C TEPMHHAMH, YacTO BCTpPEYAIOIIUMUCS B JuTeparype no BOXX u
OINKCAHMAX METOIUK. B 4acTHOCTH, BBOJASATCS MOHITHS BAIUIAIUU pabOTHI ammapa-
Typel st BOXX, Bamupanuu MeTomWKW B OOIIEM BHIE M TEKYIIETO KOHTPOJS
MPUMEHIMOCTH KOHKPETHOI armapaTypebl.

Banupanus camoro xpomarorpada o3HayaeT MmoATBEPKACHHE TOT0, YTO BCE €r0
6510KM (PYHKIIMOHUPYIOT B JOMYCTUMBIX W MPEIMHUCAHHBIX Tpe/esiaX. 3a4acTyio 3TH
TpeIesIbl ONPEICISIOTCS 33 IaHHBIMH H3TOTOBUTEIEM TEXHHYSCKHMH XapaKTEePUCTH-
KaMH, HalpuMep, AUANa30HOM CKOPOCTEH MOTOKOB, 3aBUCSIINM OT pabouymx mapa-
METPOB HACOCa, JAUANa30HOM 00BEMOB MPOOBI, 3aBHUCSIIMM OT MMAPaAMETPOB HHKEK-
TOpa, FOCTUPOBKOM, KATHOPOBKOM IO JJIMHE BOJHBI U SIPKOCTHIO JAMITBI JIETEKTOPA.
Kpome Toro, B riaBe 2 KpaTko OMUCAHBI pa3Hble BAPHAHTHI KIACCH(UKAIIMU CIIOCO-
00B pazneneHus B KX,

Bamupanus anmapatypsl g BOXX — nporece MTENbHBIA W B3BICKATEIb-
HBIH. Ero pesynbraTom SBISEeTCS TOKyMEHTAaIhbHOE CBHACTEIHCTBO TOTO, YTO MPHUOOP
paboTaer HaanekamuM o0pa3oM. Takoe CBUAETENBECTBO KpaliHe Ba)KHO JII J1abopa-
TOPUH, OTBCUAIONINX 33 TPEACTABICHUC PE3YJIbTATOB B TOCYJAPCTBCHHBIC OPTaHEbI,
KakK To, YTpaBJICHHUE 110 MHUIICBBIM IPOIYKTaM U JIeKapcTBEHHBIM npenapatam CIITA
(FDA), MunucrepctBo cenbckoro xossiiicta CIIA (USDA) u VYmpasieHue mo
oxpaHe okpyxaromeid cpensl CIIA (EPA). IlomromacmrabHasi Bamugamus
XpomarorpaduIecKoi anmapaTypsl CONMPsKeHa ¢ OONBITIMH BPEMEHHBIMHU H ICHEXK-
HBIMH 3aTpaTamu. Kak mpaBmiio, BaMIAIIIO TAKOTO POJa MPOBOAAT HE COTPYAHUKH
nabopaTopuu, a CeNHANIbHBIEC YIIOJIHOMOYEHHBIE (PHPMBIL.

[IpuBneyeHne Takux CTOPOHHHUX OPTraHHU3aLMM K BajJUAallMd Ha JOTOBOPHOMU
OCHOBE 00YyCJIOBJICHO PSIOM COOOpaskeHHH. Bo-niepBBIX, MX COTPYAHUKHU CIICITHAIh-
HO OOYYeHBI HCIIBITHIBATH, OOCITY)KHBaTh U PEMOHTHPOBATH MPHUOOPHI, HA KOTOPHIC
PacTIpoCTPaHIIOTCS AOTOBOPHL. BO-BTOPHIX, 3a4acTyio 3TH Ke OpraHM3aldf OJUH-
JIBa pa3a B IoJl OCYIICCTBIIAIOT O0CIYKHUBAHHUE B PaMKax IUIaHA MPOQUIAKTHICCKUX
periIaMeHTHBIX paboT. Bo MHOTHX CIy4asx JOTOBOPOM TaKXke MpeaycMaTpUBacTCs,
YTO B CJIy4ae BBIXOJA O0OPYAOBAHHS U3 CTPOS B TCUCHUE OJHUX-IBYX CYTOK OYAyT
BBIMOJIHEHEI PEMOHT, a TPU HEOOXOIMMOCTH, W TOBTOpHas Bamupanus. Emé omHO
MPEUMYIIIECTBO TAKMX TOTOBOPOB COCTOHT B TOM, YTO JaOOpPaTOPHUU HE MPHUXOTUTCS
JiepKaTh Ha CKJIa/ie 3alacHbIe YacTH, KOTOPBIE CTOSIT JOPOT0, a TOHATOOUTHCS MOTYT
penko. Hakonern, coTpyaHuku 1abopaTOpuy MOTYT HE YUUTHCS CIICHHAIBEHO PEMOH-
Ty 000pyIOBaHNUs, a COCPEIOTOUNTHCS Ha MOTyYSHIH U HCTOKOBAHUU PE3YIIbTaTOB.
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[MpuBneueHre Ha JOTOBOPHON OCHOBE CTOPOHHHUX OPraHU3alUi EeIeco00pa3Ho
TaK)ke, KOTJa peub 3aXOJUT O ayauTe (PEeBU3UH AEATEIBHOCTH) SHCTBYIOIIEH
7abopaTopuu, TMOCKOIbKY 3TO — CBOETO pOJa IMOPYYHUTEIHCTBO 3a HAAEKHOCTH €€
paboThL. YTIOIHOMOYCHHBIE OpPTaHU3aIMH OQOPMILIFOT BCE IOKYMEHTBI, CBSI3aHHBIE C
TIOATBEPKICHHEM BO BpPEMs PEBHU3HM INPAaBHIBHOCTH pabGoThl obopymoBanus. Ilo
CYTH, 5TH JTIOKYMEHTHI, YIOCTOBEPSIONIHE, UTO (PaKTHUECKUE MOKA3aTeIH JTabopaTop-
HOW CHUCTEMBI COOTBETCTBYIOT €€ 3KCIUTyaTAllMOHHBIM XapPaKTEPUCTUKAM, SIBIISIFOTCS
BOKHEHIIIUM TIOATBEPIKICHUEM OCTOBEPHOCTH BCEX PE3yJIbTATOB, MOJYYEHHBIX C
MOMOIIIBIO 3TOTO MPHOOpA.

K coxanenuro, NCOIBITAHNS ¥ BAJTUAAIS KHAKOCTHOTO Xpomarorpada Ha mpen-
MET COOTBETCTBHS 3aJaHHBIM XapaKTEPUCTHKaM — TOJIbKO IMEPBBIA M3 MHOXECTBA
JTAIroB, KOTOPBIC HYKHO BBITIOJIHHUTE, YTOOBI TIOTYYaTh CTATUCTHYCCKH JOCTOBEPHEIC
U JOKYMCHTHPOBaHHEIC pe3yibTarhl. [locnme Bamummanuu Tpudopa HAIICHKHUT emié
pa3paboTaTh MOPSIOK BIMOJIHCHHS aHATU30B U MPOBECTH €O BaTHIAIIHIO.

Kax yxe 06110 CKa3aHO, TOAPOOHOE PACCMOTPEHHE Pa3pabOTKH METOIUK BBIXO-
JUT JajeKo 3a PaMKH 3TOM KHHMTH. JlOCTaTOYHO OTMETHTh, YTO Pa3pabOTKa METO-
JUKH — 3TO OOmMil IIpomecc, OJHAKO KaXIbld HA0Op KOHEYHBIX Ppe3yJIbTaTOB
OTHOCHTCSI K OOHOMY KOHKPEMHOMY pazoeienuto u ananusy. Pa3zpaboTka METOIUKH
MpeCTaBIsIeT co0Oi mpolecc, B KOTOPOM 3apaHee 3aJaHHBIH HaOOp aHaIHM3Hpye-
MBIX BEIIECTB Pa3leiAeTCs] U OTHAENACTCS OT MOOOYHBIX BEIIECTB MATPHIEL. 3aTeM
OCYILECTBIISIOT KOJHYECTBEHHOE ONpEAeNiCHHE aHAaIM3UPyEeMBIX BemecTs. B
mporecce pa3pabOTKA METOIUKH ONPEACISI0oT pabodue mapaMeTphl, MPH KOTOPHIX
OCYIIECTBIICHBI pa3ZeieHHe M KOJIMYEeCTBEHHOE olpeaeieHue. K HUM oTHocsTCH,
HarpuMep, KOJIOHKa, COCTaB IMOJBIKHOM (pasbl, CKOPOCTh IOTOKA, HOPAIOK IPoOo-
MOJITOTOBKA M O0BEM MPOOBI, YPOBHU KBATU(UKAIIMHA CTAHAAPTOB, TEMIICPaTypa,
BUJI IETEKTOpa (M ero YCTaHOBKH), IporpaMma cOopa JaHHBIX H COOTBETCTBYIOIUE
mapamMeTpHl.

[MTocne Toro, kak MeToxMKa pa3paboTaHa M HaljeHa NMPUEMIIEMOW, OHa TOAJIe-
JKUT Banuganuy (HEOOXOAMMBIM YCIOBHEM BAMAAINU METOUKH SIBISCTCS TO, YTO
cucrema st BOXX paboraeT B JOMyCTUMBIX Mpeaenax, Ipu4éM pabodre mapa-
METpHI U JAaHHOTO Pa3[eNICHHsI COOTBETCTBYIOT TpeOyeMBIM, TO €CThb (PyHKIIHO-
HUpPOBaHKE Xpomarorpada Taxke MpOIuIo BaTuAanuio). Ilpyn Bamumammy METOANKA
OTIPeNIeNAIOT €€ MPaBIIIBHOCTE M TOYHOCTH, pabodne mpeaestsl, BOCIIPON3BOIUMOCTD,
npenensl 00HapyKeHHs, YCTOMYHMBOCTh K M3MEHEHHIO BHEIIHWX YCJIOBHHA W Tapa-
MeTpbl Hpubopa, ONpeneIOIINe ero MPUTOJHOCTh Ul BBIIOJHEHUS ITaHHOMN
METOAMKH.

OneHka MPUTOJHOCTH CHUCTEMBl MPEANONAraeT MOCTOSHHBIA — TEKyIIMH
KOHTPOJIb pabOYHX MapaMeTpOB, MTOKAa3bIBAIONINX, KaK pab0TaeT JaHHAs KOHKPETHAs
anmaparypa 1 BOXKX. HakonneHne gaHHBIX ¢ HCIIOIB30BaHUEM BalUIUPOBAHHON
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METOJIMKH [TOMOTAeT rapaHTHPOBATh MPABHILHOCTh IMOJIYyU4aEeMbIX PE3YyJIbTATOB. A TO,
YTO B KOHKPETHOM OIIBITE BCE MapaMeTPhl CUCTEMBI HAXOIATCSA B MpEAeiaxX MPHUro/I-
HOCTH, B CBOIO OYepe[b, MOMOraeT TapaHTHPOBaTh MNPABHIBHOCTh M TOYHOCTb
PE3YNIBTATOB, MOJYYSHHBIX JUII JAaHHOTO Habopa mpoo.

U3 3T0ro criemyer, 4To XUMHUKY-aHAIUTHKY Ba)KHO 3HATH CPOKH IMPOBEICHHUS,
mapaMeTpsl W TIEPECMCHHBIC, CBS3aHHBIC C BaluJanueii (OLEHKOW MPUTOMHOCTH)
CHCTEMBI, TIOCKOJIbKY JIFOObIE OTKJIOHEHHs B HHX MOTYT yKa3bIBaTh Ha BO3HHUKHO-
BEHHE HEIITATHOW CUTyaluu Wid omuOku. CBsi3b MEXIy 3TUMH MapaMeTpamu U
BO3MOYXHBIMH OITUOKAMH pacCMaTpUBAETCS B TJIaBe 2.

XoTsI BaUmAIMsl ¥ MOCTOSHHBIN TEKYIIUN KOHTPOJb almapaTypsl B MpoIecce
aHaM3a TOCPEICTBOM OICHKH COOTBETCTBHA PabOYMX MapaMeTpoB IpenesaM Ipu-
TOJHOCTH U TalOT BO3MOYKHOCTD MOJYYaTh CTATUCTHYECKH JOCTOBEPHBIE PE3yIbTATHI
aHATM30B, C TCYCHHEM BpEeMEHH HEeW30e)KHO BO3HHKAIOT OTKJIOHEHHS B paboTe
armapatypsl 11 BOXKX ot HopManmsHOTO pexuma. J[ecTBUTENhHO, OJTHA NETAIH 1
Y3161 (TLTYH)KEPHI, MOPITHEBBIC KOJIBIA) H3HANTUBAOTCSA, APYTHe ((QUIBTPHI Ha BXOJIC
U BBIXOZE, (PUTTHI, OOpaTHBIC KJAMAaHBI) 3arps3HSIOTCSA, a HEKOTOPHIC (MCTOYHHK
W3IYYCHUS JETCKTOpa, KOJOHKA) — BhIpabaThIBAIOT pecypc. Eciu oTKIOHEHHE IO
M000# NMpUYMHE BO3HUKACT B XOJC aHAIM3a, €r0 PEe3yNbTaThl MOTYT OKa3aThCs
MOJIHOCTRIO MJIM YaCTHYHO HEJOCTOBEPHBIMH. OTO BIIEYET 3a €000 MpoCcTOit
anmaparypbl, He0OOXOIUMOCTh TTOBTOPHOTO OTOOpa M aHaliM3a Mpod, a 3a4acTyro —
CPBIB CPOKOB BBOJIa B SKCIUTYaTaI[HIO IIPON3BOCTBA MIIH BBITYCKA IPOTYKIIHH.

UroObl u30€kKaTh 3TOTrO, CIEIyeT NPHHUMATh HPEAyNpeauTeNIbHBIE MEpHhI.
Hampumep, NpeanosioXuM, 4TO CPOK CIIyKOBl YIUIOTHEHHH IUTYHXXEPOB — IEBATH
MecsineB. Torma mx 3aMeHa B IOpsaKe NPOQMIAKTHKHA KaXIble IIECTb MECSIEeB
MTO3BOJIUT MIPAKTUYECKH HUCKIIOUYNTh aBApUUHBIN 0TKa3. J[elcTBUS Takoro poja moiy-
YN HA3BaHUE peclamMeHmHbIX npogurakmuieckux pabom (IOHATHE PETIIaAMEHT-
HBIX MPOQHIAKTHUECKUX pabOT U COOOpaKeHUs 10 TIOBOAY Pa3pabOTKH UX rpaduka
NPUBEJICHBI B I1aBe 3).

UT0o0Bl Kak CJemyeT BOCIOJIB30BAaThCS MaTepUaoM TJaBbl 3, HEOOXOIUMO
MpeIBapUTEIHHO TIIATEIFHO U3YYHTh T1aBHl | 1 2. Jleno B TOM, 4TO B psie ciydacs
B TJaBe 3 JArOTCS PEKOMCHIAIMH TI0 YCTPAHCHHIO HEINTATHBIX CHUTYaIlUH, MpPOSB-
JSIOIIUXCS B OTKIIOHCHUH XPOMATOTPaQUUSCKIX MapaMEeTPOB OT IOMYyCTUMBIX, KaK
9TO ommcaHo B riaBe 2. COOTBETCTBECHHO, B TJ1aBE 3 CIOXKHOCTH, C KOTOPHIMH MOKET
BCTPETHUTHCA B paboTe XpoMaTOrpaucT, OMUCAHBI HE COBCEM OOBIYHBIM CIIOCOOOM:
OCHOBHOC BHUMAaHHE YACISIETCS KOMIOHEHTAM ammapaTypsl ¥ THITHYHBIM OIIHOKaM,
00YCIIOBJICHHBIM HEYJIOBJICTBOPUTEIHHOW pabOTOW, BBIXOJOM H3 CTpPOS JIHOO
HEHAJUIeKAIIM HCTIOJIE30BAaHUEM STHX JIEMEHTOB. {7 3TOro paccMaTpHUBAIOTCS
BCEe KOMITOHEHTHI ammapatypbl s BOXX u ponp kaxmoro m3 HHX B (QyHKIHO-
HUPOBAaHUU ¢€ B IIEJIOM. 3aTeM YKa3bIBAIOTCS PaCIpOCTPAHEHHBIC TPUYNHBI BO3HHK-
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HOBEHHMSI HEHCIIPaBHOCTEH M MOAPOOHO M3JIararoTcs MOJAXOJbl K UX BBIYJICHCHHIO U
YCTpaHEeHUIO (IIPOTOKOJIBI YCTPAaHEHHS HEUCIIPABHOCTEH).

B TtepMuHonorudeckom ykasarene gaHel TepMuHbl BOXKX, B ToM umcie,

COCTaBHBIC TEPMMHBI U COKpAIEHUs, U UX onpeaencHus. HasHauenue yxazaTtens —
MOCIIY)KUTh CIIPAaBOYHBIM HOCOOMEM JUIsi TeX, KTO HUKOIZA paHble He padortai c
BOXX wmm pabortan mocraroyHo naBHO (¢ Bo3BpamieHuem!). B mputokennu
HPUBEJICHBI TAOIHUIBL, TPadUKHA U JUarpaMMBbl, WITIOCTPUPYIONINE YacTO BCTPEYalo-
muecs GU3HIECKNE U XUMHIECKUE [TapaMeTPhl XpOMAaTOrpaIeCKUX CHCTEM.
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AMMAPATYPA O1A BAXXX

KOMIMOHEHTbI
AMNMAPATYPbI AJTA BOXXX

Ha puc. 1.1 npuBenena aist cripaBok OJoK-cxema amnmapaTypsl st BOXX.
Crenyer OTMETUTH, YTO B HEil NPUCYTCTBYIOT JIONOJHUTEIbHBIE KOMIIOHEHTHI,
KOTOPBIX HET, MOCKOJIbKY OHH HE HYXHBI, B OOJNBIIMHCTBE OOBIYHBIX YCTaHOBOK
st JKX. Hanmpumep, peryasTopbl JaBiIeHUS, TPEIKOJIOHKH, OJOK ITOCTKOJIOHOY-
HOHN JlepuBaTH3anMU (MONMYyYCHHsI MPOU3BOJHBIX IIOCIE PA3[eICHUS] KOMIIOHEH-
TOB) UMEIOT JOBOJBHO OTPAHUUEHHOE CHENNATN3NPOBAaHHOE MPUMEHEHHE, OJHA-
KO HCTOYHHMKOM OLIMOOK OHM MOTYT CTaTh TOYHO TaK K€, KakK JII0OOH Apyroi
KOMITOHEHT XpoMaTorpaduaeckoii cucreMbl. COOTBETCTBEHHO, OHH TIPECTaBIIC-
HBI JUISL TIOJTHOTHI KapTUHBI M Ul TIOHMMaHUSI TOTO, YTO MOJKET IOMOYb yCTpa-
HUTh (WIM TpeNoTBpaTHTh) OomKOKH. KHura o0 ommOkax B Xxpomarorpaduu
ObuTa OB HEMOJHOW W 0e3 PaccMOTpeHHs MPOOOTIOATOTOBKH, XOTS COOTBET-
CTBYIOII[ME YCTPOWCTBA U HE BXOAAT B IIPSIMOM CMBICIIE CIIOBA B COCTaB XPOMAaToO-
rpaduyaeckoi ammapaTypsl.

1.1. Annapatypa ana BaOXX

PaccmarpuBath KOMIOHEHTHI ammapatypsl it BOYXKX MoxHO mo-pazHOMY.
Msr1 ipenctaBuM 0030p 0JIOKOB XpoMartorpada B o0ImeM Buae — OT Hadaa (T.e.
0JI0Ka MO/Ia4M AJIIOSHTOB), 3aTEM Yepe3 OIHCaHUE HACOCa, HMHKEKTOPa, KOJIOHKH,
JIETEKTOpa, M IO KOHIA (T.e. EMKOCTH I OTpaOOTaHHBIX MaTEPHAJIOB).

Dnroenmopl TPEICTABISIFOT COO0H YUCTHIC KUAKOCTH, CMECH JKUIKOCTCH WIIH
KHUIKOCTH, B KOTOPBIX pacTBOpeHBl Moau¢ukaTopsl. s obecriedeHHs BOC-
MIPOU3BOIUMOCTH TIpH paboTe COCTaB AIIIOEHTA JOJDKEH OBITh ONMMCAH TOJHO U
HE/IBYCMBICIIEHHO, YTOOBI MOYKHO OBIJIO MPHUTOTABIMBATH OAWH M TOT )K€ JJIOCHT
CHOBa W CHOBA. [IpUTOTOBJICHHBIE IIOCHTHI XPaHAT B pe3epsyapax, OTKyAa OHU
MOCTYMAIOT B HACOCbl 3a CYET NEHCTBUS IUTyHXKepa W OOpaTHOrO KiIamaHa.
DIIOCHT TMOCTYMaeT W3 pe3epByapa, MPOXOIHWT Yepe3 GXO0OHOU Quibmp WU
coeQuHumenvhbill mpybonposod, Kak mokazaHo Ha pwuc. 1.2. Ckopocts, ¢
KOTOPOHM >HIKOCTh TPOKAYUBACTCA uepe3 (QWIBTP M TPyOONpoBOM, Ompeie-
JSeTCS BBITECHUTENBHBIM OOBEMOM M YacTOTOH IIMKIOB XOAa IUIyHXKepa.
ITockonbky 00BEM, BRITECHEHHBIN 3a OJMH XOJ IUTYHXKEpa, I JAaHHOTO Hacoca
€CTh BEJTMYMHA MOCTOSHHAS, PaCXOJ JJIOCHTA PETYIUPYIOT, MCHSSA YaCTOTY LIUK-
JIOB X012 TUTYH)Kepa.
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Puc. 1.1. (A) CTpykTypHas cxema xpomartorpada ans BOXX: (1) BxogHoi dunbTp; (2) pactBoputens; (3) pesep-
Byap; (4) TpybonpoBoa HU3KOro AaBneHnst ¢ BombluMM BHYTPEHHUM auameTpom; (5) Hacoc; (6) kopmyc Hacoca B
cbope; (7) patuuk faenexus; (8) perynstop Aaenedus unn (unbTp B kaHane Tpybonposoaa; (9) Tpybonposoa
BbICOKOTO JaBneHus ¢ 6onblunM BHYTPEHHUM AnameTpoM; (10) HacklLarowas npeakonoHka; (11) ukxextop (Moxet
ObITb @BTOMATMYECKIA) UMK aBTOMATUYECKOE YCTPOWUCTBO NOATOTOBKW W BBOAA NPOobbI; (12) TpybonpoBoA BbICOKOro
[aBneHns C ManbiM BHYTpPEHHUM [AuameTpom; (13) 3awmTHas npepkornoHka; (14) aHamuTyeckas KOMOHKa;
(15) nocnekonoHouHbIA peakTop UMK 6ok MoCT-KOMOHOYHOW AepuBaTu3auum; (16) aetektop; (17) Tpy6onposoa
HU3KOrO faBneHnst ¢ GONblUMM BHYTPEHHUM auameTtpoMm; (18) pesepeyap Ans OTpaboTaHHOrO PacTBOPUTENS;
(19) ycrpoiictBo cbopa 1 06paboTkv AaHHbIX. (B) PacnonoxeHne koMnoHeHTOB annapatypbl Ans BOXX B nabopa-
Topun. Crieea: TPaANLMOHHOE PacMoNOXeHe Mo FOPU3OHTaNM, Kaxabli KOMMOHEHT 3aHUMaeT onpeaenéHHyto nio-
wapb Ha paboyem ctone. Ha choTorpachmm cneBa Hanpaso: annapat Ans [erasaLuu, Hacoc, MHXEKTOP W KOMoHKa,
[eTekTop (NoKasaHa opraHW3aupst YCTAaHOBKM ANs U30KPATUYECKOTO Pa3feneHusi, MOCKOMbKY BbITEKAlOWWiA NOTOK
peuvpKynupyeTcs B pe3epByap Ans pactoputens). Cnpasa: COBPEMEHHOE MOAYNbHOE UCTIOMHEHMe, onycKaloLLee
YCTaHOBKY psiia KOMMOHEHTOB annapaTypbl Apyr Ha Apyra NS 3KOHOMUW NoLaau. 3[ech: HACOC BHU3Y, MHXEKTOP
creBa nocpeante, Crpasa OT HEro KOroHKa, eTEKTOp W pesepByap cBepxy. Takke Heobxoaumo yctpoicTeo cbopa
11 06paboTKN AaHHbIX, KOTOPOE 3aHMMAET AOMONMHNTEMbHYIO NOLLAAb.
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Puc. 1.2. PesepByapbl ¢ Tpybkon ans 6ap6oTupoBaHus u3 cnedyéHHoro ctekna (6enas) n
BXOAHbIM PMNbTPOM 1 TPYOKOM U3 HepxaBetoLLe cTanu (cepble).

BxoxHol GuUIBTp 3a4acTyi0 M3rOTaBIMBAIOT M3 HEPXKABEIOIIEH CTalM, pexe
u3 ¢droporacra (monurerpadropatunier, nHade TehIOH®) WK CIEYEHHOTO
crexna. Kax mpaBuiio, IOPHCTOCTh BXOXHOTO (HIbTpa JOBOJBHO BBICOKA, TAK
YTO OH IOYTH HE NPEIITCTBYET IMPOXOXKICHHUIO dMoeHTa. OIHAKO IIPU CIUIIKOM
0oJIBIIIOM pa3Mepe MOp MHUKPOYACTHIBI IIPOHUKAIOT CKBO3b (DPMIBTP B KOJIOHKY.
BxoxHble (MIBTPBHI MOJBEpP)KEHBI HAKOIUICHWIO OCTAaTKa M MOTYT ITOCTETICHHO
3aCOPSTHCSI HEKOTOPBIMU BELIECTBAMH, TaK YTO MX HEOOXOIMMO BPEMs OT BpeMe-
HU YUCTHTb.

CoenuHHUTEIBHBIE TPYOOIIPOBOIBI 3a4aCcTyI0 M3TOTABIMBAIOT U3 (propormac-
Ta. Bo MHOTHX ciry4asx BXOJHOM 0OpaTHBIN KiamaH o0paboTaH moj GpToporiac-
ToBYIO (pnaHneByro mydry. Vcmoms3oBaHue (TOPOIUIACTOBBIX TPYOONPOBOAOB
NIPEOCTaBIISIET PsiA TPEUMYIIECTB. Bo-mepBbIX, (roporuiacT He BCTYyINaeT B
peakiuio ¢ HanboJiee pacpocTpaHEHHBIMU pacTBopuTessiMu 11t BOXKX. Jlanee,
¢TopomnacT ruboK, AEmeB, TPYOKN M3 HETO BBHITYCKAIOTCS C CAMBIMHU Pa3HBIMH
BHYTPEHHUMH AHWAMETPaMH M TOJIIMHOM CTEHOK, €ro JIETKO pe3aTh M IPOCTO
ucrone3oBaTh. HakoHern, ¢Topomnact mpo3padeH, 4TO IIO3BOJIET ONIEPaTOpy
BHUJIETh, HET JIM B TPYOOIPOBOAAX ITy3bIPHKOB BO3IyXa.
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Kak yxe roBopuioch, MepeyrcICHHbIC KOMIOHEHTHI HE JTOJDKHBI MPETISATCT-
BOBATh IOTOKY JJIIOCHTA, IMO3TOMY HCIOJB3YIOT BXOJHOW (DHIBTP C BBICOKOH
MOPUCTOCTHI0O U (TOPOIIACTOBBIE TPYOKH OOJBIIOrO BHYTPEHHETO IUAMETPA.
BxonHo#t GunbTp creayeT peryispHO YACTUTh WM 3aMEHSATh Ha HOBBIH. DTOpO-
TUTACTOBBIE TPYOKM TakKe HAIUICKHUT BpeMsI OT BPEMEHH MEHSATH, HO 3a4acTyIO
OHH MOTYT IIPOCITYXHUTE OOJIBIIIE TOAA.

Xpomatorpaducty, paboTaiomeMy C S3JIIOCHTAMH, HYXHO IIOMHHTB, YTO
pacTBOpEHHBIE B HUX Ta3bl MOTYT BBI3BaTh HapymieHUS B pabote cucteMsl. Ecim
HE YJaJHUTh Ta3bl U3 JMIOCHTA 10 MOMAIaHus B XpoMmarorpad, OHH MOTYT BBLIE-
JATBCA B BHJIE IY3BIPHKOB, KOTOPHIE, HAKAIUTUBasCh B JIETEKTOPE, BBI3BIBAIOT
yCWIIeHHBIH npeiid HyneBoil mmHuu. Bonee kpynHble My3BIPHKH MOTYT CKaILIH-
BaThCsl B 0OPATHBIX KJIAIlaHaX, M3-3a YETO MOXKET MEHATHLCS IPOU3BOJILHBEIM 00pa-
30M pacxol M HapylaTbhcs TPagueHTHBIH pexuM. UToObl 3TOro M30ekKarts,
9IIOCHT TIEPE]] HCTIOJIB30BAHUEM Oe2a3upyiom.

JlerazupoBaTh 3IMIOCHT MOXHO YETHIPEMS OCHOBHBIMHU criocoOamu. IlepBerii
COCTOUT B TOM, YTOOBI TIOMECTHUTh PE3EPByap C IITHOCHTOM B YIBTPa3BYKOBYIO
OaHt0. Bropoii — B BAKyyMHPOBAaHUH 3IIOCHTA (IIPEBOCXOIHBINA PE3yibTaT AaéT
COUYCTaHUC BaKyyMHUpPOBAHHS W YJIBTPa3BYKOBOW 00paboTku). Tperwii momxon
3aKJIF0YAeTCs B YCTAHOBKE OJIOKA Jera3alliy Ha IyTH TOKa JJIIOCHTA. JTOT OJIOK
MOXKET OBITh MajorabapuTHBIM, W TOTJAa OH KpEmuUTCS Ha pe3epByape, THOO
OTAEJBHO CTOSIINM, COSIUHEHHBIM TPYOOIIPOBOJAMHU C PE3epPBYapoM U KOpIy-
coM Hacoca. B 00oux ciy4asix Mpu MOCTYIUIEHHH JKHUAKOCTH M3 pe3epByapa ero
MPOMYCKAIOT Yepe3 MOPUCTHIN (QUIBTP ¢ BaKyyMOM, YAajsisi TakKuM 00pa3oM
pacTBopéHHBIC ra3bl. UeTBEPTHI BapHaHT COCTOUT B TOM, YTO (pUIBTP U3 CIie-
YEHHOTO CTCKJIA MM HEP>KaBCIOIICH CTalM YCTAaHABIMBAIOT BHYTPH pe3epByapa.
OroT GUIBTP MPUCOCTUHEH K MCTOYHHKY Taza Juisi 0apOOTHPOBaHUS, TaK UTO
9TOT ra3 MOCTOSHHO MPOTOHSETCs 4epe3 QUIbTP ¢ HE3HAYMTEIBHBIM PACXOIOM.
OuibTp pa3dMBaeT ra3 Ha MHOXKECTBO MENbUaiIIINX My3bIPHKOB, TaK YTO odectie-
4yHBaeTCsl BechbMa 3 QeKTUBHAs nera3anusi. [I[puMepsl anmaparoB [uis Jera3ainuu
TOoKa3aHkl Ha puc. 1.3.

Iocne TOro, Kak HIIOEHT MOMAl B HACOCHYIO CHCTEMY, €ro Ha3bIBalOT
noosudicrou ¢azou. 3ameTnM, 4To Ha mpakThke B BOXX moxsmkHas dasza — 31o
1 €CTh DIIIOCHT (YUCTBIA PACTBOPUTENb MU MOIU(MUIIMPOBAHHBIN), TaK YTO JBa
9TH TEPMHHA B3aMMO3aMeHsIEMbI. bojiee KOPPEKTHO MUCTIOIB30BATh TEPMHUH IO
BIDKHas (aza» Tam, rae peub UIET 0 (a3zax B KOJIOHKE, HOCKOJIBKY TaM ITOJBHIK-
Has (a3a MPOKAYMBACTCS CKBO3b HEMOBIKHYIO (Da3y (MHaue HaOUBKY).
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Puc. 1.3. PasnuuHble npubopsl ans aerasauum: (A) GunbTp C BbITXKOM; BakyyMMpOBaHWE MPOM3BOAUTCS
Yepe3 60koBO# naTpyboK, BXOLHON W BbIXOAHOW (hTOpPONNAacToBble TPyBONpOBOAb! pa3MelleHbl NOCPeavHE;
(B) MexaHW4eckoe YCTPOICTBO C BakyyMUPOBaHUEM [10 3a[JaHHO CTENEHN paspexeHus (Ha nepeaHen naHenu
1meeTcs BakyymmeTp). MpogomkeHne Ha criedyioLlein CTpaHuLe.

13



KOMIMOHEHTBI AMMAPATYPbI AJ1A BOXX

CocraB oIBHUKHOM (a3bl BO BpEMEHH MOKET OCTaBAThCS MOCTOSHHBIM (U30-
Kpamuyeckoe 310Uposanue) WIH U3MEHIThCS (epaduenmuoe snouposanue). OT
MOJIBMKHOM (ha3bl 3aBUCHUT 00IIEe cpedHee BPEMs ISP KUBAHUS aHATH3UPYEMbIX
BEIIIECTB: TIPU OoJiee CUNbHOM 3JIH0eHme BPEMEHs IIOUPOBAHUS OYAET MCHBIIIE,
pu 6onee crabom — dombIne. ['paTueHTHBIE PEXKUMBI DITIOUPOBAHUSI MOTYT OBITh
CaMbIMU Pa3JIMYHBIMU: JIMHEWHBIN, SKCIOHEHIMAIbHBIM, CTyNEHYATHIA U T..I.
Hexoroprie, Hanbomee pacpocTpaH€HHBIC, U3 HUX MTOKa3aHbI Ha puc. 1.4.

Cronb pasnu4uHbie Tpad)uKu TPAAUEHTHOTO PEXKIMA UCTIOIB3YIOTCS JUIS TOTO,
9TOOBI KaK MOYKHO JIYYINE Pa3fesiuTh (pa3pemnTh) MUKW aHaJM3UPYEMBIX Be-
IIECTB U MPH 3TOM KaK MOXHO 00Jiee COKPATHTh MPOAOJIKUTEILHOCTh aHAIIU3A.
HeszaBucumo OT TOro, Kakol MMEHHO PEKHM HCIOJNB3YeTCs, 3a4acTylo 3a0bl-
BAIOT, XOTS 3TO OYEHb BaXKHO, YTO COCTAB MOJBMXHOHN (a3bl B KOHIIE PEKUMA OT-
JMYACTCS OT TOTO, 4To ObLT B Hadane. COOTBETCTBEHHO, MPEXkKJIE, YeM BBOIWTH
HOBYIO MPO0Y, CUCTEMY HYXHO BEPHYTh B HCXOJHOE cocTosHHe. YacTo Ha To,
YTOOBI MOJHOCTHIO YPABHOBECUTHh CHUCTEMY B HCXOJHOM COCTOSIHUH, TpeOyercs
JIOBOJILHO MHOTO BpeMeHH. [ 3TOro HYXKHO, MPEXKIIE BCErO, MPOMBITh €80600-
HblL 00bEM MpPYOONpPo8oda, To eCTh 00BEM MEXKITy KOPITyCOM HAcoca U WHKEKTO-
pOM (Ha3bIBAEMBIN TAKKE «MepmebiM» 00bEMOM), CaM UHKEKTOD, BCE COSIMHM-
TeNbHbIC TPYOONPOBO/IBI, IETEKTOP, 00BEM MyCTOr0 MPOCTPAHCTBA, HE 3AMOTHEH-
HOTO COPOEHTOM, B KOJIOHKE («X0.10cmoli 06bem» KoNoHKH). K ToMy *ke, ypaBHO-
BCIIMBAaHUC JJTFOCHTA C KOJOHKOW HE MPOHMCXOIUT MTHOBEHHO, JUIS 3TOTO HE00-
XOJIIMO MPOKaYaTh CKBO3b KOJIOHKY OT IIATH JI0 JeCATH €€ 00BEMOB.

Kak yxe Obuto ckazaHO, TOABIDKHYIO (ha3y NPOKAaYMBAET uYepe3 KOJIOHKY
Hacoc. [Tpu sToM 00pa3yeTcsi maBIeHue — 3a CUET @s3KOCMU CaMOU TTOABMKHON
(a3sl (BA3KOCTH — 3TO CBOMCTBO XMIKOCTH OKa3bIBaTh CONPOTHBJIECHHE NepeMe-
IICHUIO) M CJIOKHOM F€OMETPHUH ITyTH JJIIOCHTA B KOJIOHKE (TaK Ha3bIBaeMast mpe-
wunosamocmy cios copbenma B KOJNOHKe). UTOOBI 00ecreunTh MOCTOSHCTBO
pacxoza ¥ MpeAoTBPaTUTh MPOTEUKY ITOIBIKHOM (a3bl MEXIy KOPITyCOM Hacoca
U IUTYH)KEPOM, HUCIOIB3YETCS YAIOMmHeHue NAYHIicepa — YIUIOTHUTEIBHOE KOJb-
110, OOBIYHO HAa TUIOTHOW MOCAAKe, 3a9acTyio moanpyxuHeHHoe. [lmymxep u
YIUTOTHEHHE JOJDKHBI IPHIIETaTh IPYT K APYTY AOCTaTOYHO IUIOTHO, YTOOBI MPH
nasnenmsix 10 40 MIla (6000 dc/mroiiM”) He Bo3HHKAIO mpoTeuki. [Ipu oM
YIJIOTHEHHE HE JIOJDKHO BBI3BIBATH 3aTUPAHMS WIIM BHIKPAIIMBAHHS TOBEPXHOCTH
IUTyH)KEpa, a IUTyHXKEP — MPHUBOAUTD K YCKOPEHHOMY HCTHUPAHMIO MOPIIHEBOTO
KOJIbLIA.
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K Koprnycy Hacoca

noToK
paCTBOpVITeJ'IF!
-~———  Kpbilka unbTpa

O -————  Anck dunbtpa

kopnyc cunbTpa

———————— BbITSDKKA (BaKyyM)

-————  KpblLLUKa pe3epByapa

NoTOK T
pacTBopuTEns

K pesepByapy

Puc. 1.3 (npopomnxenue). (B) — getanu npubopa Ans Aerasaumm Ha ocHoBe cunbTpa C
BbITSDKKON.

JIist M3roTOBJICHUS TUTYHXKEPOB Yallle BCEro HCIONB3YIOT candup. [lapamer-
PBI Hacoca 3aBUCST OT TUAMETPA, JIMHBI U MIEPOXOBATOCTH MOBEPXHOCTH ILTYH-
xkepa. COOTBETCTBEHHO, MEXaHWYECKYI0 00pabOTKy IUTYHXKepa BBITIONHSIOT C
KpaiiHe MaJIbIMH JIOTTyCKaMH. 3a4acTyl0 €ro KpEmsT B JAepiKarelie U3 HepKaBero-
LIeH CTallM, KOTOPBIH, B CBOIO OYepellb, MPUCOCANHICTCS K TPHUBOJHOMY MeXa-
HU3MY (HAaIIpuMep, SKCIEHTPUKOBOMY ).
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VYnoTHeHUe TUTyHKepa BBITIOJIHAIOT U3 MTKOU miacTMaccsl. BpeMs ot Bpe-
MEHHU €ro HYXHO 3aMEHsIThb, IOCKOJIbKY OHO HUCTHUPAETCS MOJA ACUCTBUEM ILTyH-
xepa. UToObl oOecreunTh TPeOyeMyHo IIOTHOCTh COWICHCHHsS, HE JOIMYCTHUTh
MIPOTEYKU U YCKOPEHHOT'O U3HOCA, CIEYeT UCIOIB30BaATh TOJBKO T€ YIJIOTHEHUS
IUTYH)Kepa, KOTOPbIe M3TOTOBJIEHBI CIIEIMAIbHO A TaKMX HacocoB. Hamportus,
IUTYH)KEPHI B 3aMEHE HE HYXXAAIOTCS, pa3Be 4TO NP CIydallHOM 3aaupe, CKoJe
WK ToJIoMKe. VX MpOCTO TIIATeNBHO OYMINAIOT IMPH KaXI0H 3aMEHE YIIJIOTHe-
Hus. Ha puc. 1.5 nmoka3anbsl BapuaHThl UCIIOTHEHUS TUTYH)KEPHBIX y3JI0B M COOT-
BETCTBYIOIINE KOJBIEBbIE YIUIOTHEHHUS.

Hacoc BkiIrOUaeT oAMH WIN HECKOJIBKO 137108, COCTOSIINX U3 KOPAYCA U NIYH-
gicepa. Kopryc Hacoca 0OBIYHO BBHITIOJTHEH M3 HEp)KaBerollel cranu Mapku 316.
B xopmyce mmeeTcst HeOobIIas MOIOCTh. [lepeMerienne Iyrkepa B MOJIOCTh U
u3 He€ NMPUBOJUT, COOTBETCTBEHHO, K TOJa4Ye B KOJOHKY M BBHIKAYMBAHUIO U3
pe3epByapa odepeHON TOpHMH dMtoeHTa. [loNHBIA NUKIT PaboOTHl ILIYHXEpa
HAYMHACTCS C MEJICHHOTO YIIPABISICMOTO BBIIBI)KCHUS TUTYH)KEPa B MOJIOCTH JI0
yoopa, Ipu 3TOM BCsSI HAXOJWBIIASACS B IOJIOCTH TOABIKHAs (haza MOmaércs B
KOJIOHKY. 3aTeM cleayeT ObICTpOE BHIBEACHHE IUTYH)XKepa W3 IMOJOCTH (oOpam-
Hbll X00), TIPH KOTOPOM HOBAs MTOPIHSL STIOCHTA 3aTIOTHSET MOJIOCTh, ITOCIIE Yero
HayWHaeTCA CIAeAYIOMMI UK. /nana3oH ckopocTel Mojayu 3JI0eHTa HACOCOM
3aBHCHUT OT COYETaHUs 00bEMa MOJOCTH, AMAaMeTpa IUTYH)Kepa, ATUHBI X0ja
IUTYH)KEpa U CKOPOCTH ero nepeMenieHust. Kak npaBmiio, pa3inyaroT MEKPOHACO-
cel (pacxonm ot 1 mo 500 mxi/muH), anamutudeckue (ot 0,1 mo 10 mMn/muH) u
MpenapaTUBHBIC HACOCKHI (PAacXo[ CBBINIC 5 MII/MUH. J[Mama3oHBI pacXoJIOB MPH-
BEJICHBI MMPUMEpHbIe. TOYHBIC MapaMeTPhl HAcOca YKa3hIBacT B macmopTe pupma-
HA3TOTOBUTEIND).

JIyist M30KpPaTHUECKOTrO SIIOMPOBAHUS JOCTATOYHO OJHOTO HACOCHOTO y3ia
KopIyca ¢ rrymxkepom. [t rpaiieHTHOrO pexuMa TpeOyroTest THO0 HECKOIBKO
HACOCHBIX Y3JI0B, JIUOO Psi/I COJICHOUIOB, YIPABISIOMUX PACXOIOM DIIFOCHTOB M3
HECKOJIBKMX PE3epPBYapoB Uepes OJMH HACOCHBIH y3enl. B mro6om u3 ciydaes Tpa-
JMCHTHBIA PEXHUM TPEIIIONaracT CMEIIeHHE DIIIOCHTOB JBYX WK Gojiee pasind-
HBIX COCTaBOB B M3MCHSIOMIEHCs mpomopuun. CMEIHBaHUE MOKET OCYIIECTRIIS-
TBCS JTHOO IO TOTO, KAK AJIFOCHT JOCTHIAeT TUIYHXKepa (3TO Ha3bIBACTCS CMeluu-
BaHUeM NOO HUKUM OasJieHueM), TA00 TOCIe TUTyHKepa (cMeuuanue noo 6bico-
KuM Oagrenuem). J{jis CMEIIUBAHUS 1T0]] BRICOKHM JIABICHHEM YPE3BhIYAHO BaXK-
Ha Jiera3aius, OCKOJIbKY B pe3ysibTaTe MOJBIKHAS (ha3a CMEIIUBAETCS B MAJIOM
00béMe 1MoJ1 OONBIINM JaBiIeHHEM. ['a30BBIACICHUE MPU CMEIIUBAHUH B TOM
ClTyJae BBI30BET CEPhE3HBIC HAPYIICHHS HOPMAIBHOM pabOTHI CHCTEMBI.
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Puc. 1.5 (A) MnyHxepHble y3nbl Tpéx Hacocos. Cnesa v cnpasa — y3rbl 47151 aHANUTUYECKUX ONbITOB, NOCPEANHE
— Ans nonynpenapatueHbix. CnepsyeT 06paTuTh BHAMaHWE Ha pa3nuins B AameTpe niyHKepos 1 (hopme nopLu-
HEBbIX Konew. B kaxgom nnyHxepHOM yane BHYTPW MNacTMaccoBOrO KOpMyca MMEeTCs CrupanbHas MpyxuHa,
obecneunBaloLiasn repMeTM3aLmMio COUNEHEHNS BOKPYr MNyHXepa noA BbICOkMM AasnenneMm. (b) YcTtpoictso
Hacoca.
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b

Puc. 1.6. (A) Tpu obpaTHbIX knanaHa B cbope Ans TPEX pasnunyHbIX HacocoB. (b) Obpat-
HbI KnanaH B pasobpaHHOM Buae. BTopoe ceano MOHTUpyeTcs B NpaBoM Mosykoprnyce
(npopomkeHve Ha cneaytoLlen cTpaHule)

B HacocHBIX y3max, Kak IPaBUIIO, HCIOJIB3YIOTCS 0Opammubvle KAanauwl, KaK
moKa3aHo Ha puc. 1.6. Bxoduoii obpammuuili Kianax TMPENATCTBYET MPOTUBOTOKY
MTOJIBIOKHOM (pas3el B pe3epByap A dIIOCHTA. BuixooHoU 0bpamHublil KianaH Tpe-
JIOTBpAILlaeT BCAChIBAaHHE ITOIBM)KHOHN a3kl N3 KOJIOHKH B Hacoc. B MoMeHT, Kor-
Jla TUTYH)Kep TIOJIHOCTBIO BBEIEH (COOTBETCTBCHHO, MOJBIIKHAs (ha3a IMojaHa B
KOJIOHKY), ITOTOK B MPSIMOM HarpaBJIeHUH NpeKpamaercs. Pacxon smoeHTa ocra-
€Tcs OUTH HYJIEBBIM BO BpeMs BO3BpaTa IUTYHXKEpa W BCACBIBAHMS HOBOH IOp-
IIUM JJTIOCHTA B IIOJIOCTH HACOCA, ITOKA IUIYH)Kep He HAYHET CHOBA BBOAMTHCS B
koprryc. Ha puc. 1.7 A mokaszal rpaduK CKOPOCTH IOTOKa B psAAE HUKIOB X0/a
IUTyH>)Kepa B OHOIUTYHKEPHOM HACOCHOM Y3IIe.
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Puc. 1.6 (npogomkenune) (B). KoHcTpykums BeIxogHOro obpartHoro knanasa.

YroOBl CriuaguTh BIMSHHE NPEPHIBAHMN MOTOKA, B CTAphIX KOHCTPYKIMAX
OJTHOTUTYH)KEPHBIX HACOCOB MCIIOJIb30BAIIN deMAghepsbl nyabcayuil, PeICTaBIIsB-
mue coboi TpyOKH JTOCTaTOYHO OOJIBIIOr0 00BbEMa MEXKITYy HACOCOM M MHXKEKTO-
poM. Cam mo cebe 00BEM Takoil TpyOKH, a Takke HeOOJIbIIAsi, HO HEHYJeBas
C)KMMAEMOCTb JJIIOCHTa 00ECTIeYNBAIIM ITOCTOSIHCTBO CKOPOCTH MOTOKA, ITYCTh H
HECKOJIBKO CHIDKeHHOH. K corxaneHHIo, Takas KOHCTPYKLHS OKa3aJoCh HelpHeM-
JeMOil Ul TPaJUeHTHOTO PEeKMMa H3-3a HENPOU3BOIMUTEIBHOIO B XPOMATOIpa-
(hUIecKOM CMBICIIE X0JI0CTOTO 00bEMA.

Jpyroii cmoco0 criaxuBaHus rpaduka CKOPOCTH MOTOKA COCTOST B UCIOJb-
30BaHUU KOMIICHCHUPYIOLIETO 80CCMAHOBUMENbHO20 NIYHIICepd, ¢ OONBIIONH CKO-
POCTBIO COBEpIIABIIEr0 BO3BPATHO-MIOCTYIATEIbHOE IBHXKEHHE BO BpeMst o0part-
HOTO X0J1a OCHOBHOTO TUTYH)Xepa. DTO ABMKEHHE OBIJIO PAcCCUUTAHO HA TO, IYTOOBI
€O37aTh KPaTKOBPEMEHHBIH MMITYJIbC JABJICHHS, TIEPEKPHIBABILIHI BpeMsi 00part-
HOTO X0J]a OCHOBHOTO TUTYHXeEpa, M, TAKAM 00pa3oM, CIIIaUTh OOIIUE TaBICHUE
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U CKOpOCTh MOTOKAa. Takas KOHCTPYKIMS Hacoca IPEALIeCTBOBAJIA JBYXIUTYH-
KEPHOHU CXeMe.

Jlygmuit cioco0® u30aBUTHCS OT IMyJbCAIMH MMOTOKA — HUCHONB30BaTh JIBYX-
IUTYH)KEPHYIO U30KPaTUUCCKYIO cucTeMy. [IyHKepsl HaXOAATCs B IBYX OT/ICNb-
HBIX KOPITyCaX, a X JBIDKCHHUE COTJIACOBAHO TaK, YTO MOKA OIWH M3 HHUX MOJaéT
MOJBIKHYIO (ha3y B KOJOHKY, NPYroil BcacklBaeT €€ B MOJOCTh Hacoca U3
pesepByapa. MHaue roBopsi, mepeMelieHne IyHKEepOB UMEET CABUT 10 (a3e Ha
180°. Illym HyneBOW JWHWUM B DTOM Cclydae MHHHMAJIEH, HO OOCITy>KWBaHUE
Takoro Hacoca (¢ AByMs IUTYH)KEPaMH, JBYyMs TOPIIHEBHIMH KOJbLIAMH U YEThI-
pbMs 0OpaTHBIMU KJIallAaHAMHU) CTAHOBUTCS Oojee TpymoémkuM. I'paduk ckopo-
CTH ITOTOKA mpescTapiieH Ha puc. 1.7 (b).

OpaHonnyHXepHbIN Hacoc X0[ niyHxepa

CKOpOCTb obpaTHbIi xof
noToka A
pabouunn xon
T —V—V—v—v—\w

A Bpema -

[BYyXnnyHXepHbIA HAcOC

pesynbTupyloLLas
CKOPOCTb MOTOKa T NWVYVWWV\
(S ED W T (o R e Wa W Wa W WA YA YA Yo W W s

Bpema
[>)

Puc. 1.7. lWWym HyneBon nuHum obycnoBrneHHbI paboTon Hacoca: (A) Mpaduk ckopocTn
noToKa Yepe3 OAHOMIYHXEPHbIN HAcoC (BBEPXY) M COOTBETCTBYIOLLMI CUrHAN AeTekTopa
(BHM3yY). (B) MpadmkM cKOpOCTU NOTOKa AN KaXOO0ro M3 MIyHXepoB ABYXMNIYHXEPHOro
Hacoca (BepxHsi napa), pesyfbTUpyloLas CKOpOCTb MOToKa (NOCpeavHe) M COoOoTBeT-
CTBYIOLLMIA curHan getektopa (BHW3Y). AMNIMTyAa OTKNMKa OeTeKTopa 3aBWCUT OT TOro,
HacKOIMbKO AeTEeKTOp YyBCTBUTENEH K KonebaHnsaM AaBneHns 1 pacxoaa.
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B coBpemenHsbix ycraHoBkax it BOXX rpanueHTHsIN pexuM peanusyercs
CMCIIICHHEM TOJ] HHU3KUM JaBJICHHUCM B OJHOIUTYH)KCPHOW CHUCTEME WIIH TOJ
BBICOKHM JIaBICHHEM B IBYXIUTYHXXEPHOU cucTeMme. B cuctemax cMmemieHus moj
HU3KHAM JIaBJICHHEM HCIOJB3YIOTCS COJCHOWIBI, YTOOBI BBIIEPXKATh Tpedyemoe
COOTHOIIICHHE KOJHYECTB IJTIOCHTOB M3 Pa3HBIX pe3epByapoB. llpm cmemennn
TIOJT BBICOKMM JaBJICHUEM HCIIOJIB3YIOTCS JBA OTIEIBHBIX HACOCHBIX y3J1a C TUTyH-
JKepaMHu W oOpaTHbIMH KianmaHaMu. Camble COBPEMEHHBIC HACOCHBIC CHUCTEMBI
Kyna cioxaee. [1o cxemMe OHHM Take SBISIOTCS IBYXIUTYH)KCPHBIMH, OJHAKO B
Ka)XJJOM IUTYHXXEPHOM Y3J€ TOCTOSIHHO KOHTPOJIUPYETCSl CKOPOCTH IIOTOKA, H
mo0oe e€ OTKIOHEHHE HEMEIUIEHHO YCTpaHSeTCs 3a CUET M3MEHEHUsI CKOPOCTH
JBUTATEIs, MPUBOAAIICTO B IBIKCHHE Hacoc. B pesymbraTe B COBpPEMEHHBIX
HAacocax MOTPEIIHOCTh HPH MOIEPKAHUU TTOCTOSHHOTO pacxoja 3HAYUTEIHHO
menee 1 %, Torma kak emé fgecarTh JIET Ha3aa OHa OblIa 0KoJIo 2 %.

OOBIYHO B HACOCHOM Y3JIe CBEPXY M CHHU3Y KOpITyca MUMEIOTCS 6X00HOU W
8bIX0OOHOU 06pamuble Kiananvl. VIX Ha3HaYeHNE B TOM, YTOOBI TOTOK MOIBHKHOM
a3kl mpoTeKan BCeraa TOJIBKO B OJJHOM HAINpPaBICHHWH: OT HAcOCa — B KOJIOHKY.
OOpaTHBII KJamaH COCTOUT U3 KOpIyca, ABYX cEmen U camnupoBOroO INApHKA.
KoHCTpyKIMsT HAcOCHOTO y37la C TaKUMH KJallaHAMH TI0Ka3aHa Ha puc. 1.8.
CyImecTBYIOT TaKkKe 3HAYMUTENHFHO 0ojee CIIOKHBIE KOHCTPYKIMH, HAIpuMep,
Hacocel moneneit 1050 m 1100 pupmer Xpromert-Ilakkapa. B atux Hacocax B
BBIXOJHOH OOpaTHBIM KJamaH BCTPOCH (GWIBTP, 3aISPKUBAIOIIANA YaCTHIIHI,
oOpasyromuecss Ipu pa3pyIIeHNH MOPITHEBBIX KOJEIl WM IPOIIEAIINe CKBO3b
BXOJHOH (UIBTP W ocTaBIIHecs B pacTBope. OUIBTPBI HYKAAIOTCS B PETYISAp-
HOM 3aMeHe.

ITockonbKy MeXTy BBIXOJHBIM OOpaTHBIM KJIallaHOM U KOJIOHKOH MOXeT
HMMeTh MECTO 3HAaUNTENIBHbINA Nepenas JaBiIeH:s, BCe COSANHEHHs JOJDKHBI IIpeji-
CTaBJIATh CO0O0H TpPyOONPOBOABI, CHOCOOHBIC BBIAEPKATH BHICOKOE JaBJICHHUE.
CoenuHeHne MEXIY BBIXOIHBIM OOpPaTHBIM KJIAllaHOM W HHIKEKTOPOM OOBIYHO
BBITIOJIHAIOT TPYOKaMu cpenHero BHyTpeHHero auamerpa (ot 0,25 o 0,5 Mm) u3
HeprkaBerolel cranu. TpyOku OoJbIero fuaMeTpa He IPUMEHSIOT, YTOOBI u30e-
KaTh H3JIUIIHEr0 XOJIOCTOr0 00BEMa, a MEHBIIEr0 — YTOOBl CHU3UTH BEPOST-
HOCTB 3aCOPEHHSI.

Bo MHOTHX HACOCHBIX CHCTEMaxX MEKIY BBIXOIHBIM OOpATHBIM KIAaHOM H
HWHXEKTOPOM MOMEUIAT 0amuyux 0asieHus. ITOT KOMIIOHCHT TIOCTOSHHO 3aMe-
psieT naBiieHHE B CHCTeMe. BennumHa gaBiIeHWs BBHIBOJUTCS HA MaHOMETp, aHa-
JOTOBBIA WM UHU(POBOH. B KakuX eaWHHUIIAX HW3MEPATh MaBlieHHE, pelraeT
HM3TOTOBHUTENh. Yallle BCEro HWCHONB3YIOTCS €IWHMIBI «mackamb» (I1a), «bap»
(6ap), «atmocdepa» (am) u «DyHT-CHIA HA KBAIPATHBIH IEOAMY» (Pc/Omin’).
BaxxHO UCMONB30BaTh CAMHUIIBI, TIPUHSITHIC B COOTBETCTBYIOMICH cTpaHe. Koad-
(bunreHTH! nepecuéTa BHECUCTEMHBIX SJMHUI] B UHULBI cucTeMbl CU TakoBBI:
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Puc. 1.8. [ByxnnyHxepHbIi Hacoc. benble KHOMKM B NpaBoi BepxHeW YacTu Koprnyca yka-
3bIBAIOT MOMOXEHWUSA NyHXepoB. MOXHO BUAETb, YTO MOMNOXeHne oBoux NIyHXepoB B
NOJIOCTSAX KOPMYCOB MoYTK coBnaaaeT. OgHaKo Npy 3TOM OAWMH U3 HUX NOAAET B KOMOHKY,
a BTOpOW — BcackblBaeT U3 pesepayapa.

1 am = 98 066,5 Ila
1 6ap =100 000 I1a
1 pe/owiin = 6 894,76 ITa

[Noxa3sBatommii puOOP, Ha KOTOPHI BBIBOAWTCS H3MEPSEMBIH Tepemnas
JIaBJICHUS] B HACOCHOH CHCTEME, MOXET OBITh MPOrpaJyupoBaH B JIOOOH U3 yKa-
3aHHBIX eIUHHUL. VI3roTOBHUTENN K€ KOJOHOK MOYTH BCE IPEANOYHTAIOT YKa3bl-
BaTh Iepenaj AaBjIeHHS Ha KOJIOHKE B 0apax Wi (DyHT-CHiIaX Ha KBaJpaTHBIA
TTFOMM.

B nopmansHO pabotatomeit ycraHoBke it BOXKX naubonpmmii mepenan
JIaBJICHNS] BO3HUKAET Ha KoJjoHKe. CrieioBaTeIbHO, pa3MelleHHe TaTunKa daBie-
HUSI MLy HACOCOM M WH)KEKTOPOM ITI03BOJISIET M3MEPSATH AAaBICHUE HA 6X00€ B
KOJIOHKY (Ha (pUTHHTE, NPUCOETMHEHHOM K MHXXEKTOpy). CoeMHUTENbHBIE TPY-
0OmpoBOABI M IETEKTOp OOBIYHO Majlo CKa3bIBAIOTCS Ha OOIIeM Ieperane
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naeieHust B cucreMe (<< 10 %). B pe3ynbpTrare naBieHHe Ha BBHIXOJE KOJOHKH
3a4acTylo ONM3Ko K aTMOocepHOMY, HHAYE TOBOPS, JaBJICHUE Ha KOJIOHKE IafaeT
HOYTH MTOJIHOCTEIO.

B pesynbraTe mobbie 3amerHble (> 10 %) u3MeHeHHs nepenana JaBicHUs B
CHCTeME TPH HEM3MEHHBIX YCIIOBUSX PaOOTHI TOBOPST O TOM, YTO B HEH YTO-TO
CYLIECTBEHHO H3MeHMI0Ch. CKOpee BCEro, 4ro-TO MPOMU30LIIO0 € KOJIOHKOM.
HeOonpuine n3MeHEHUs 3aMETHTh TpPyIHEE, M BBI3BABIINC HX W3MCHEHHS B
CHCTEME MOTYT TaKkkKe OBITh HE3HAYUTEIbHBIMH. 3a4acTyl0 HMX HEBO3MOXHO
OTIIMYUTH OT OOBIYHBIX (UIYKTyalui, oOyCIOBIEHHBIX TEMIICPAaTypol U TOMY
nmomoOHbIMU (pakTopamMu. TeM He MeHee, HEe CTOMT OCTaBJSITh 0e3 BHUMaHUS
JaXxe TaKue M3MEHEHUs, ITOCKOJBKY W OHH MOTYT OKa3aThCs IOJIE3HBIMU IS
0OHapy>KEHHsI HELITATHBIX CUTYalHi.

be3onacHocTh pabOTBHI CHCTEMBI 00ECHEUMBACTCS NPENCIBHBIM JABICHUEM,
BBIIIE KOTOPOTO pejie JAaT4MKa AABICHHs OTKIIOYAcT HAcOC. JTO IMPEMSITCTBYET
3aTHUPaHMUIO TUTYH)KEpa, BOSHUKHOBEHUIO BHYTPEHHHX TeUeH, pa3pbIBy My()TOBBIX
coeMHeHUH. BaxxHO Takke yJensaTh ocoboe BHUMaHUE HanOOJIbIIEMY TOIYCTH-
MOMY JIaBJICHHIO Ha KOJOHKe. MIHBIMH clloBaMH, MakCUMajbHOE pabouee naBie-
HHE, Ha KOTOPOE MPOrpaMMHPYIOT HAcOC, IOJKHO OBITh CYIIECTBEHHO HIWXKE HaU-
6O0JIBIIETO OMYCTUMOTO JABJICHUS cucmeMbl 8 yeaom (TO €CTh, IO CYTH, KOJIOH-
ku). Bo Becex ciyuasx ciemyer oOpamarbecsi K TEXHUYECKUM XapaKTEPHCTHKAM,
YKa3aHHBIM H3TOTOBHUTENIEM.

XoTs AeTEeKTOPHI MO OOJBIIEH YacTH Majo BIHSIOT Ha OOINUI Iepenaja AaB-
JICHHS B CUCTEME, BaXKHO ITOMHUTH, YTO U U HUX UMECTCS Haubonvuiee OOnyc-
mumoe pabodee mapnerue. [103ToMy cOoBeTyeM BBIXOZ AETEKTOpa COCIMHATH C
EMKOCTBIO TSI OTPabOTAaHHOTO JJIIOEHTAa TPYOKOH OOJBIIIOr0 BHYTPEHHETO JHa-
MeTpa. Eci HECKONBKO METEKTOPOB BKIIOYAIOTCS IOCIECIOBATENBHO, CIIEIyeT
oOpamare 0co00¢ BHUMAaHHE HA MPABUWJIBHBIA TOPSIOK UX CICIOBaHUS (ICTCK-
TOp, BBIICPKUBAIOIIUI CaMbIii BHICOKUI Tiepenall NaBJICHUS, HYKHO IMOMENIaTh
nepe]] OCTaabHBIMHU).

Kononka B coueTanum ¢ MOABMKHOM (ha30il BBITIONHSET pa3jelieHue aHaJv-
3UpYeMBIX BemlecTB. XOTs KOJOHKA PaclojaracTcs B XpoMaTorpade Naibiie OT
Hacoca Mo CXEeMe, CPaBHHUTEJIbHO BBICOKHME PacXoJbl HAa €€ 3aMEHYy 3aCTaBISIOT
JononHATh cucremy BOXKX paznuuHoro poaa 3allUTHBIMA KOMIIOHEHTaMHU.
[oBpexneHne KOJOHKH OMpPEICNseTCS JIFOOBIMU YCIOBHSMH, BBI3BIBAIOIIMMU
TaKkie HEOOpaTHUMbIE W3MEHEHHS COCTOSHHS MOBEPXHOCTH KOJOHKH, IPU KOTO-
PBIX MeHSIOTCS (hopMa, pa3pelIeHne Wi BpeMsl BBIXOJa MHUKOB. 13 uncma kom-
TMOHEHTOB ammaparypbl aiss BOXXX Bbe3BaTh MOBpEXACHHE KOJOHKH MOTYT
JJFOEHT, HACOC U Tpoda.
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COBMECTUMOCTh 3ITIOCHTOB C KOJIOHKAMH SIBJISICTCS, CKOpee, IMPABUIIOM, YeM
uckiaroueHrneM. OJHAKO B HEKOTOPBIX CIIydasX TMPUXOMUTCS HCIOIh30BaTh
arpecCUBHBIC AIIOCHTHI (T.€., TaKHe, KOTOpPhIe MOTYT OBICTPO BBI3BAaTh HEOOpa-
TUMOE TMOBpEXAcHHE). B HEKOTOPBIX Cilydyasx CepbE3Hble HAPYIICHHS PabOTHI
MOTYT BbI3bIBATH UMEIOLIHMECS B DIIIOCHTE HpUMecH. [IprBeéM HEKOTOpbIe MpH-
MepbI TOI00HBIX COYETAHHH HIFOCHTOB M KOJIOHOK.

1. Bydepsl, KucIOTHBIE WM OCHOBHBIC, M3-32 KOTOPHIX pH amoeHTta > 8
i < 2, TIpH UCTIONIb30BaHUHK C KOJIOHKOW Ha CHJIMKareJe.

2. DIIOEeHTHI C Pa3INIHBIM COACPIKAHUCM BOJbI MPU HCIIOJIb30BAHHUU C
KOJIOHKOH Ha HCIPUBUTOM CHUJIMKArejie Hninu HeMOZ[H(l)HHHpOBaHHOI:I
OKHCH aJIlOMHUHMHS.

3. Comomumepsl MOJUCTHPOIA W HECTAOMIU3UPOBAHHEIN TeTparuapody-
pan (TT'®), comepxammii TEPOKCHIBI, KOTOPbIE BCTYMAIOT B XUMHYEC-
KYIO PEaKIUIO C TIOJTUMEPOM.

UToOBI 3aIIUTHTH KOJOHKY OT arpeCCHUBHBIX JIOCHTOB, JIMOO 0COOBIM 00Opa3zoM
MOJITOTABITUBAIOT PACTBOPHUTEIH (HAIIPUMED, CYIIAT MEpe] UCIONB30BAaHHEM Ha
CUIIMKAreJic MM OKUCH aFOMHUHUS, WU CTa0WIU3UPYIOT, Kak B ciaydae ¢ TT'D,
mepe]] WCIOJIb30BaHUEM C CONOJIMMEPAMHU IOJIUCTHPOIA), JIMOO HCHOIB3YIOT
HACLYAOWYI0 KOAOHKY. DTa KOJOHKA CONEPKUT MaTepHall, CXOTHBIA C UCITOJIb-
3yeMbIM B OCHOBHOM, aHAJMTHYECKON KOJIOHKE: €CJIM B aHAJIMTHYECKON KOJIOHKE
comepxurcs oktwmicwiukarenb (Cg), TO W B HACBHINIAIOMICH KOJOHKE JOJDKEH
OBITh OKTHJICHIMKArehb. [ TaBHOE OT/IMYHE €€ OT aHAIMTHYECKON COCTOUT B TOM,
YTO B HACHIMIAIOIICH KOJIOHKE pa3Mep 3epHa OOINbIIC M MMEET Ooiee MIMPOKOoe
pacnpenenenue. K ToMy xe, XOTs IUIOIIAlb OBEPXHOCTH MaTepuaia HachIIa0-
el KOJIOHKHU JOJKHA OBITH JOCTATOYHO OOJBINOM, YTOOBI 00CCICUHTH B3aMMO-
JieficTBUE C TIOABIKHOM (ha30ii, pacipeesicHre pa3Mepa op TakKe MOXKET OBITh
TTUPOKUM.

Br10op Takoro marepuana u COOCTBCHHO IPUMCHEHUE HACKHIIAIOIICH KOJIOH-
KM B CHCTEME OCHOBaHBI Ha TOM, YTO IOJBWXHas (a3a pacTBOpsCT HAOWBKY
MPEIKOJIOHKH. JTO — KOJIOHKA, KOTOPOH JKEPTBYIOT, YTOOBI HACHITHTH IOJIBHK-
HyI0 a3y pacTBOPEHHBIM MaTepHajioM HaOWBKH. B mpumBeneHHOM mnpuMmepe
HCTIONB3YIOT OKTHIICHIIMKAreNb, YTOObI HACHIIIICHHAS UM ITOABIKHAS (a3a HE Tak
OBICTPO pacTBOpsiIa HAOMBKY MOPOTOCTOSIIEH aHATUTHIESCKONH KOJOHKHA. UTOOBI
HaCBIAIONIas KOJOHKa padorana 3((HEeKTHBHO, IJIOMAAb MTOBEPXHOCTH €€ MaTe-
puana J0oJKHA OBITH OOJBIION, T.€. 3TOT MaTepUaN JOJDKEH 00JIaaTh BHICOKOM
MMOPUCTOCTHIO. BOINBIIOH pazmep 3epHAa MaTepHaia BEIOMPAETCS 1O CICAYIOIIAM
CO00pakeHHUSIM: BO-TICPBBIX, €r0 cTouMocTh B 10 — 20 pa3 MeHbIIe, 4YeM MaTe-
puana aHATUTUYCCKON KOJOHKH, BO-BTOPBIX HACHIIAIOIIYIO KOJIOHKY JIETKO
3aMOJTHATh W 3aMEHUTh HAOMBKY CYXHM CIIOCOOOM (BPYYHYIO), B-TPETHHX,
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nepenaj JaBJICHUS MPU MPOXOXKICHUU MMOABIKHON (ha3bl Yepe3 HACHIIAIOIIYIO
KOJIOHKY MaJl. 3aMETUM, 4TO TpeOOBaHME K MaJIOMy Tepernany NaBICHUS SBISCT-
CSl TOBOJIFHO CYIIECTBEHHBIM OOCTOSATEIBCTBOM, IOCKOJBKY B HEKOTODPBIX CITY-
YasxX HACHIIAIONIYI0 KOJOHKY MOMEIIAI0T A0 AaT4YWKa JaBJICHHS W Tepenasn
JIaBJICHUs] Ha HeW He KOHTposipyeTcs. HezaBUCMMO OT CKa3aHHOTO, M3 ATOU
KOJIOHKH CIIEAYET PEeTyISPHO yOAIATh HAOWBKY, YUCTHThH WIH 3aMEHATH KOJOHKY
U (QUTHHTH, ITOCIIC Yer0 HaOMBATh HACKHIIIAIOIIYIO KOJOHKY CBEKHM MaTCPUATIOM.

duznveckoe MOBPEKICHUE aHATUTUYECKOH KOJOHKH MOXET HMETh MECTO,
€CII CTPYKTYpa MarepHaia HaOMBKH B KOJIOHKE M3MEHSETCS. ITO MOXET IpPOH-
300TH MPH MEXaHUYECKOM yJIape, HalpuMep, BCIEACTBHE MaleHNs] KOJOHKH, UITH
CKaYK00Opa3HOM IMOBBIIICHUU WM MaJeHUU pacxona. K duzmyeckoMy moBpex-
JICHHUIO MOKET TAKXKe MPUBECTH CKATLUTUBAHUE MUKPOYACTHI] HA BXOJIC B KOJIOHKY.
Takue MUKPOYACTHIIBI YaIlle BCETO BCTPEYAIOTCS B IIOCHTAX, MPUTOTOBICHHBIX
C UCTOJB30BaHUEM Oy(QEepHBIX PACTBOPOB M MOIM(PHUKATOPOB MOJBIKHOW YACTH,
MIPUTOTOBJICHHBIX M3 TBEPIBIX BEHIECTB (Hampumep, kamuii-gpocdaraeie Oydepb
WK JI0/ICIMTHATPUEBBIC HOH-TIAPHBIC PEaKTHBHI). Takue AI0eHThl BeChMa Iiele-
co00pa3HO MPOQHIBTPOBATH MEpell HCIOJIb30BaHHEM. MUKPOUYACTHIIBI TaKKe
00pa3yroTcst TIpH 3aTUPaHKUK IUTYH)Kepa HAcoCa U UCTUPAHHU MOPIIHEBOTO KOJIb-
na. [TomBrkHas (a3a MOAXBATHIBACT UX U YHOCHUT B KOJIOHKY.

Jnst Toro 4To0Bl MCKIIOYUTH IONAJaHHE B HHXKEKTOP U KOJOHKY KHAKOCT-
HOTO Xpomarorpada MHKPOYACTHII, 0Opa3yIONIUXcs B MOABIKHON (hase win 3a
CUeT pa3pylIeHHs YIUNIOTHEHNUS IUTyH)Kepa, UCTIONB3YIOT huasmp, ycmanasusae-
Mblil 8 Kanuisipom mpyoonpogode. B TakoM QuibTpe, Kak MpaBUiio, UMeeTcs
HeOombIIast cMeHHast GppurTa (0OBIYHO M3 HEprKaBeIOLIEH CTAIM WIN TOIUd(Up-
a¢upkerona (II99K) ¢ pazmepom mop ot 0,5 10 2,0 Mxm). PpuTTy HEOOXO0IUMO
peryisipHO 3aMeHsATh. lIpuMep KOHCTPYKIMM Takoro (uiIbTpa IOKa3aH Ha
puc. 1.9. Matepuan ¢GpUTTHI 3a4acTyi0 HaXOJHUTCS B IUIACTMACCOBOM KOJIbLIE
(ppurra 6 06010uKe), 4TOOBI YAYUIIUTh MJIOTHOCTh COWICHEHHUs (PUTTHI C KOP-
mycoM (pHIIbTpa 1MOJI BHICOKUM JaBJICHUEM.

Jatunk maBneHus NpexHa3HaueH Ui U3MEPEHUS IMepemnaia JaBIeHus B Xpo-
Matorpade. HenpepbIBHBIM KOHTPOJIb TaBJICHUS — BOXHBIN MPUEM MpodrmakTu-
KM HapyleHUH HOpMaibHOW paboTel. CiumikoM Bbicokoe naBienue (Ha 20 % u
OoJiee BBIIIE HOMHHAIBFHOTO) 3a4acTyI0 CBUICTEIBCTBYET O HATMYUH 3aCOPECHUSI.
B Gostee TSOKENBIX CiTydasx TaTYMK JABJICHHS pabOTaeT Kak 3alluTHOE YCTPOMCT-
BO: €CJIM JIOCTUIaeTCsl HEKUH 3aJaHHBII MaKCUMAaJbHO IOIYCTUMBIA YpOBEHb
mepenaga JaBJICHUS, 3allyCKaeTCsl MpOorpaMMa OCTaHOBKH CHCTEMBI (oOpaTute
BHUMAaHHWE, YTO JATYMK IABJICHUS HE OINpENeNsseT NPUYHMHY HOBBIIICHUS aBie-
HUs). DTO TMPENOXpaHseT IUTYH)KEp OT 3aTHpaHWs, a Marepual HaOWUBKH — OT
pa3IaBIUBaHMUS.
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Puc. 1.9. ®unbTp, ycTaHaBnMBaeMbIi B NOTOKe (yBenMyeHHoe nzobpaxeHue): nonymydra
C HapyxHow pe3bbon (cnea); pputTa B 0obonoyke (mocpeavHe), nonymydra ¢ BHyTpeH-
Hell pe3bboii (cnpasa).

Bce paccMoTpeHHBIE O CHX TMOp KOMITOHEHTHI ammapatypsl aias BOXKX
ObUTH TIpeTHa3HAYCHBI I MPUTOTOBICHUS U MOJaYu B KOJIOHKY amoeHTa. Omn-
CaHbl TaK)Ke 3alllUTHBIC YCTPOWCTBA, MOMOTAIOUIUE MPEAOTBPATUTh aBaApUNHBIN
BBIXOJT U3 CTPOSI Hacoca W KOJOHKH. [lamee MBI OCTaHOBHUMCS Ha TOM, KaK OCY-
IIECTBJISIETCS. BBOJA MPOOBI B CHCTEMY, pa3licieHHe NMPOObI HA KOMITOHEHTHI U
JIeTEKTUPOBaHUE.

YroObl n30ekKaTh TEPMHUHOJIOTMIECKON MyTAHHIIBI, «MATPHUIIAY», COAEpKaIas
BEILIECTBA, MOJUICXKAIINE aHAIN3y, HE3aBHCUMO OT (U3UYECKOTO COCTOSHUSI
(TBEpHoOe, KUAKOE WK ra3000pa3Hoe) OyaeT Ha3bIBaThCs npoboi. [Ipoba comep-
JKUT aHaJIM3UpYyeMble BELIECTBA, Ha3bIBacMbIE Takke auarumamu. Kpome toro,
npo0a colep>KUT HEKOHTPOJIMPYEMBIE B ITPOIIECCE aHaIM3a BEIIECTBA, KOTOPHIE B
COBOKYIHOCTH OyIyT MMEHOBAaTbesi npumecsamu. IIpoda mpexacTtaBisieT coOoit
00 MCXOMHYIO MaTPHILy, PACTBOPEHHYIO B KHIKOCTH, JTHOO JKHIKOCTh, COMEP-
XKAIIYI0 aHAIHUTBHI MOCIIE HEKOTOPO# MOCIeJ0BATEIbHOCTH 3TAoOB MPOOOHIOAro-
ToBKH. Kak ToipKo mpoba mprodpeTaeT BUA, IPUTOIHBIN 171 aHaIn3a, e€ BBOIAT
B MOJABIDKHYIO (ha3y C MOMOIIBIO ycmpolicmea 66004 npoobwsl, TaKkKe Ha3bIBae-
MOTO UHIICEKMOPOM.

HNmxexTop ¢ O0NBIIONH TOYHOCTHIO OTMEPSET OMpPENEIEHHBIN 00BEM MPOOBI
mepes; BBOJOM B MOABIKHYIO (a3y. PydHOI MH)KEKTOp BKIFOYAeT METIIO-103a-
TOp ¥ MPUEMHUK 111 urutbl mmpwuna (puc. 1.10). [IpoGa BBOIUTCS B HHKEKTOP C
MIOMOIIBIO IINIPUIA-NIPOOOOTOOPHHUKA. Y pPa3HBIX W3TOTOBHUTENICH HWH)XEKTOPOB
pa3MyaroTcsi BHYTPEHHMH JIUaMeTp Wribl, €€ JuMHa u ¢GopMa IIIpHna
(puc. 1.11). CnenoBarenbHO, HPaBHIBHO BBECTH IPOOY B HMHXKEKTOP MOXHO
TOJIBKO IITPHULIEM, IpeIHa3HaYeHHBIM CIEIUAIBHO ISl 3TOT'0 HHXKEKTOpa.
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A

Puc. 1.10. Py4Hon nrxekTop. (A) KaHan nHxektopa HaxoguTcs MO OCK NOANPYXUHEHHOTO
pblyaxka Ans seoga. Kopnyc n potop HaxoasiTcsi HENocpeACTBEHHO 3a pblyaxkoM. Cta-
TOp — Havbonee yaanéHHasa Aetanb MHXeKTopa, K KOTOpoW npucoeauHeHa netns (npo-
OOMKEHNe Ha crneaylowen cTpaHuue).

Inpuir-mo3aTop COCTOUT U3 TPEX YACTEU: UTIIBI, Yepe3 KOTOPYHO OTOUpaeTcs
¥ TIoAaéTCsl Mpo0a, MPEIM3HOHHOTO MWIHHAPA (YaCTO CTEKIITHHOTO), B KOTOPOM
mpoba COICPKUTCS, W NMPUTEPTOTO K LWIMHIAPY MOPIIHS, MPH MEPEMEIICHHH
KOTOpOro npoba BcachIBACTCS B LIJIMHIP HIIM BBITAIKUBACTCS M3 HMIMHIpa. Kak
MIPaBUIIO, TIOPIIHH HITMPUIEB BHIMOIHEHBI 3 HEPIKABEIOIIEH CTANIN MM METaJlIa C
(hToporIacTOBHIM HAKOHEYHUKOM. BBIOOp MOPIITHS OnpenenseTcs IpUupoIoi 00-
pasua (Harmpumep, paboTa ¢ KOPPO3HMOHHO-AKTUBHBIM BEIIECTBOM IpEINoaraeT
BBIOOp MOPINHS ¢ (HTOPOIUTACTOBEIM HAaKOHCUHUKOM). [lopieHh HpUTHPAOT K
OWIMHAPY B MpOIecCe M3TOTOBJICHUS, 4TOOBI TpU padoTe BemecTBa MPoOBI HE
MPOCAYNBAIUCH MUMO TIOPIIHS B THUIBHYIO YacTh IWIUHIpA. Jleno B ToM, 4TO
TaKO€ MPOCAYMBAHUC MPUBEAET K 3arPS3HECHUIO MOCICIYIOIIEH MPOObI BEIIECT-
BOM MpeAbIaylield. 3aMeHsITh OTIEeNbHO MOPUICHb MM OTACIBHO LUIHHIDP HE
PEKOMEHyeTCsl.

Wrna mmpuna MoxeT ObITh ChéMHOW min HechbéMHOU. [IInpur co chéMHOM
WIJION ropa3/o JIer4e YUCTUTh, & €CIIU UIJIa 3aCOpUIIach, €€ MOKHO 3aMEHUTH Ha
HoBy10. IInpuibl ¢ HECHEMHOM UITION IelIeBie, HO YUCTUTh UX TpyAHee. A duc-
TUTH LITPHUI] HY’)KHO PETYISPHO, MOCKOJIBKY OT 3TOTO 3aBHCHT BOCIPOHM3BOIM-
MOCTh P€3yJIbTaTOB.
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Puc. 1.10. Py4Hon urxektop (npoporkeHue). (B). [JeTanu KOHCTPYKUUM PYHHOTO MHXEeK-
Topa mpMbl PeogaiiH.

KoMMmyTanus meTian HHKEKTOpa OCYIIECTBISASTCS TakK, YTO HETJIs MO0 BBIBO-
IUTCS W3 TOTOKA MOJBIKHOM (ha3bl, U MPU 3TOM B He€ BBOAUTCS Mpoda, Iudo
BBOJHMTCS B IOTOK, TaK YTO MPOOa BBIMBIBACTCS M3 NETIH MOABHXKHOU (ha3oil.
OTOT mTpollecC HA3bIBACTCS UHIICEKyuel WIN 66000M npobul. Jlanee mnpoba
nomaéTcsl M3 HMHKEKTOpa dYepe3 COCAWHUTEIBHBIM TPyOOIpOBOA B KOJOHKY.
BrICOKast TOYHOCTh JOCTHIACTCS B CIydae IEPErONHEHUs (IPOMBIBKOi) METIH.
Ecnu neTsst He 3amoJIHsIeTCs, TOYHOCTh BBOJA MPOOBI OMPEIEeTCs TOYHOCTBIO
IIIPHIA ¥ BOCIPOU3BOAUMOCTBIO MPOIIECCa 3aIOTHEHHS [ICTIIH.

B aBTOMaTHUYECKHX YCTPOICTBAX MOATOTOBKH U BBOJA MPOOBI (M B aBTOMATH-
YECKUX HWHXKEKTOpax) pojb MeTH urpaer cama uria (puc. 1.12). YcrpoiicTBo
paboTaeT Mo ciAenyIoeMy ITUKIY: MPOMBIBKA (YUCTBIM JIIOEHTOM), MMPOMBIBKA
(ipo6oit), 0TO6Op (M3BECTHOTO KOJUIECTBA MTPOOKI) U BBO/I.
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Puc. 1.11. lWUnpuu-go3atop formkeH COOTBETCTBOBATL KaHany uHxekTopa. CnegyeT obpa-
TUTb BHUMaHWE Ha pasnuuusa B AnuHe u chopme. Lnpuubl npegHasHaveHbl ANst MHXeK-
TOPOB pasHbiX PUPM-M3rOTOBUTESEN U HE SBMSAIOTCA B3aMMO3aMeHsIeMbIMU.

OOpartuTe BHUMAaHHUE, YTO MPUMCHCHHUC TAKUX WH)KEKTOPOB IMPEAIONATacT HC-
MOJIb30BAHUE JOMOTHUTEIHLHOTO (PJIAKOHA C MPOMBIBHBIM PACTBOPHUTEIIEM. DTOT
PACTBOPHTEIIH JOJDKEH OBITh XMMUYECKA COBMECTHM H JIOMYCKATh CMEIICHHUE KaK
C BELICCTBOM IPOOBI, TAK U C MOJBWKHON (ha30il. ABTOMATHYCCKHE UHIKCKTOPHI
OTIMYAIOT TPEBOCXOJHBIE TOYHOCTh M CXOOUMOCTH (dacto He Xyxe 0,2 %).
CoBpeMeHHbIE MOJIENIH AaBTOMATHYECKUX YCTPOUCTB MOJrOTOBKH M BBOJA MPOOBI
MOTYT C BBICOKOI TOUHOCTBIO BBINOJHATH Pa3BeicHHEe MPoObI, 100aBlIeHNE peak-
THUBOB, HArPEBAHUE WM OXJIAXKIEHHE NPOOBI Mepel BBOJOM. XOTs aBTOMaTHYeC-
KH¢ WH)XEKTOPBI M aBTOMAaTHYECKUE YCTPOICTBA MOATOTOBKH M BBOJA MPOOBI JI0-
poru, gocTuraeMas ¢ WX MOMOIIBI0 aBTOMATH3aIlMs BechMa IICHHA, IIOCKOJBKY
0CBOOOXKIACT XpoMaTorpaducTa OT MOCTOSHHON PYTHHHON paObOTHI.

IIpoObl MOTYT cofepikaTh MHKPOYACTHIbI MM PACTBOPHMbIC KOMIIOHEHTBI,
KOTOpBIC HEOOpATHMBIM 00pa30M 3arps3HSIOT KOJOHKY. Takoro poma mpuUMecH
MPUBOJAT K OBICTPOMY YXYIIICHHUIO MMAPaMETPOB KOJIOHKHU. 3a4acTyr0 JOCTATOY-
HO TMPEIBAPUTEIBHO MPOGUIETPOBATE MPOOY, YTOOBI yNAIUTh MHKPOYACTHUIIBL.
Br16op MaTepuana GuiabTpa ONpeneNseTcsl ero COBMECTHMOCTBIO C PACTBOPHUTE-
nieM TpoObl. BaxkHO Taxke, 9TOOBI Kopmyc GribTpa ObLT BBHITTOJIHEH U3 XUMHUYEC-
KA MHEPTHOTO Marepuaia. J[OMOJHUTENbHBIM KPUTEPHEM MPUMEHUMOCTH TOTO
WIIM MHOTO (UIBTPA ISl JAHHOTO BUJIA aHANIN3A SIBIISICTCS] YBEPEHHOCTh B MOJTHO-
TE MPOXOXKASHHS Yepe3 Hero aHAIN3UPYEMbIX BelllecTB. Takasi yBepeHHOCTh J0JI-
JKHA OBITh OKa3aHHOM SKCICPUMCHTAIBEHO, 3 HE YMO3PHUTEIIEHOM.

WHoii criocob ynayeHus: mpuMecei, B3BEIICHHBIX WM PACTBOPEHHBIX B MPO-
0e, COCTOUT B MPUMEHEHHH 3aujumHol npeokoaonku (aajnee — mpocTo «IpenKo-
JoHKNY). [IpenkonoHKy, KOoTopas SBISETCS CBOETO POJa KOPOTKHUM MPOIOIIKE-
HUEM aHAJIHUTUYCCKOW KOJIOHKH, MOMEIIAI0T MEXKIY WHXXEKTOPOM U KOJOHKOM.
IIpenxomoHka, 3aNOJHEHHAS TEM K€ 110 pa3Mepy W COCTaBY MATEPHUAIOM, UTO H
aHATUTHYECKAsl, 3allIMIIACT OCICIHIOK OT MPUMECEH, COJCPKANTUXCS B MPOOE.
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Puc. 1.12. ABTOMaTMuyeckuii uHxekTop. MaHunynsaTop nepeHocuT drakoH ¢ npobon
(cnpaBa) B nHxekTop. Mrna nokasaHa nocpeavHe c3aaw, WNpuL, — NOCPEAnHE CHU3Y.

HekoTopble N3roTOBUTENN BBITYCKAIOT COOPKHU, B KOTOPBIX MPEAKOJIIOHKA HABHH-
YMBACTCS HA AHAIMTHIECKYIO MIIM BBUHUMBACTCS B HEE.

[IpenkoIOHKY TPUCOENUHSAIOT K WHXKEKTOPY KamWUIIPHOW TpPYOKOH u3
HEpPXKABCIOIIEH CTall, Kak MpaBIIO, Majoro muamerpa (Hampumep, 0,18 mwm).
TakuMm e KamwnBIpOM HPEAKOJIOHKA NPHCOENUHSETCS K KOJOHKE, a Ta — K
JETeKTOpy. B 3THX coenmMHEHMAX MPUMEHSATh KaWUIPHI OOJBINEr0 ITHaMeTpa
HEpaIMOHAIBHO, MTOCKONBKY 3TO MPUBOIUT K YBEIHUCHHIO «MEPTBOTO 00BEMAay
CHCTEMBI, a 3HAUUT, K CHIDKCHHIO 00miel s dextuBHOCTH. [1o 3THM *Ke coobpa-
JKEHUSIM CTaparoTCs IeNIaTh 3TH KaMJUISIPhI KaK MOXKHO KOpOYe, JIMIIb OBl 3TO HE
3aTpyJHSIIO OOpalieHue ¢ HUMH.

Hammune npeakoioHOK c1abo CKas3bIBAETCS UM BOBCE HE CKa3bIBAeTCS Ha
XpoMatorpapudeckux mapameTrpax, IIOCKOJIbKY B OOJBIIMHCTBE CIy4acB OHH
UMEIOT KpaitHe Manble AauHy — oT 10 MM 10 30 MM — U BHYTpPEHHUI AUAMETP —
oT 2 MM J10 4 MM. [IpenMyIIecTBO UCIIOIb30BaHUS MMPEAKOIOHKH B TOM, YTO OHa,
Kak mpaBuio, B 5 — 20 pa3 aemieBnie ananuTHueckoi. [IpuMepbl BbITyCcKaeMbIX B
HacTosIee BpeMs PEIKOJIIOHOK MoKa3aHel Ha puc. 1.13.

Korpa npo6a momanaeT B KOJOHKY, OHa B3aUMOJICHCTBYET ¢ HaOUBKOU (cop-
b6enmom) — 0coObIM MaTepHaJoM, COAEP)KALIUMCS B KOJOHKE (aHAJIOTHYHBIM
MaTepralioM 3aIl0JIHEHBI HACBIIIAIONIAs KOJIOHKA U ITPEIKOIOHKA).
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Puc. 1.13. Tpn BapnaHTa MUCMONHEHNS 3alLUTHBIX NPEeaKONOoHOK. BBepxy — oOblyHas Ko-
rNIoOHKa MaTpoHHOro Tuna B Aepxartene. [NocpeauHe aetanb, HanomuHawowas GpuUTTy, Ha
camMoM fiene siIBNsieTcs ropprpoBaHHON (dTOPONIAcTOBON NNacTUHKON ¢ Habmkoln. BHU3y
— KOJIOHKa 0cob0ro NaTpoHHOro UCMOMHEHUs!, KOTOpas BCTaBNSAETCA B cneumanbHbIi aep-
xaTterb.

Bornee uem B 75 % ciygaeB B HacTosIIee BpeMsi HAOMBKOM SABJISIETCS MaTepHal Ha
OCHOBE MOPUCTOTO C(HEPUUECKOTO CHITMKAreis. XOTsS B HEKOTOPHIX CIy4asx CH-
JIMKareNb UCIONb3yeTca Kak HaOnBKa 0e3 JOMOJHHUTEIBHON 00paboTKH, B OOJIb-
IIMHCTBE CIy4aeB OH IIOABEPTaeTCcs XMMUYECKOH MOTU(UKAINH, YTOOBI IOITy-
YUTh MMOBEPXHOCTU C BEChMa PA3IMYHBIMU MOJSPHOCTHIO U (DYHKIIMOHATBHBIMHU
rpynnamu. OyHKIMOHATBHEIC TPYIIIBI, TPUBUTHIC K TOBEPXHOCTH, HA3BIBAKOTCS
B COBOKYITHOCTH HenodgudicHou ¢aszoti. Eciin MaTepuan HAOMBKH HE MOJBEPTrai-
Csl XUMHUYECKOW MoAu(pUKAINK, TO HEMOIBI)KHAS (ha3a U HAOWBKA — OJHO U TO
ske. OTHAKO TEPMHUHBI «HaOMBKa» U «HETIOABIKHAA (ha3a» HE CIEAYeT MyTaTh.

HabuBky momemniaror B TpyOKy ONMpPENeIEHHBIX JUIMHBI U BHYTPEHHETO JHa-
Metpa. [To 06ouM KOHIIaM TPYOKH MMEIOTCS OCOOBIC KOHIICBBIC (PUTHHTH, yaCp-
JKUBarOIe HaOMBKY BHYTpHU. HaOWBKa M METaIUTMYECKIE ICTATd B COBOKYITHOC-
TH 00pa3yloT KOJOHKY. VIMEHHO B KOJOHKE MPOMCXOTUT XpoMaTorpadpmaeckoe
pa3zencHre. XOTS KOHCTPYKIMSA M BHEITHUH BUJA KOJIOHOK Pa3HBIX M3TOTOBUTE-
JIel MOTYT Pa3IM4yaThCS TOCTATOYHO CHIIPHO, MHOTHE WX JIETaH COBMagaoT. Ha
puc. 1.14 mokazaHsl TPYOKH JIsi KOJOHOK THUIHYHBIX JUAMETpoB. Yarmie Bcero
JleTalld KOJIOHKH BBIMIOJIHAIOT U3 HeprKaBetolei ctanu Mapku 316. Ipyrue mare-
pHYaibl UCIIONB3YIOT B TE€X CIIydasX, KOTJa CTalb pa3pymaercs (KOppOo3UOHHO-aK-
TUBHOU MOJBIXHOH (ha30ii) WM MEIIACT MPOIECCY pa3e/CHHs U KOJINYCCTBCH-
Horo omnpeaeneHus. K rakum marepuanam oTHocsiTes Tutan u [129K.
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Puc. 1.14. TpyGku Ans KONOHOK HapyXHbIM AnameTpoM 6,35 MM (1/4 grorima) ¢ pasnuyHbI-
MW BHYTPEHHUMW auameTpamu. Cneea Hanpaso: 1,0 MM (MukpoTpy6ka); 2,1 MM (TOHKas
Tpybka); 4,6 Mm (aHanuTU4eckas).

KomoHka coCTOHMT W3 JBYX KOHIICBBIX (DPUTHHTOB (C MX MOMOIIBI0 KOJOHKA
MOJIKITFOYACTCS B CHCTEMY, OHH TaKXKe 00pa3yloT repMeTHYHOE 00KHMHOE COe-
IUHCHUE), MBYX (GPHUTT (TOPHUCTHIX, MPOHUIAEMBIX I MOJBMKHOW (a3bl, HO
VACPKUBAIOMIMX HAOWBKY B KOJIOHKE), TPYOKH (IIMJIUHIpA, BHYTPU KOTOPOTO
conepxuTcss HabnuBKa) M cobcTBeHHO HaOmMBKW. Hammywmme xpomarorpadudec-
KHe MapaMeTpsl JafoT TPYOKM ¢ HauMEHbIIeH (MHUKPOHHOH) IIEPOXOBATOCTHIO
TOPIIOB KOJIOHKU H CTOJIb JK€ BBICOKON TOYHOCTBIO HX MEPHCHANKYISPHOCTH OCH.

To, xak OpraHM30BaH NPOLECC 3aNOJHEHMSI KOJOHKH, 10 BaKHOCTH YCTY-
MaeT, MOKaIyH, TOJNBKO BeIOOpY MaTepuana HabwBku. Ha puc. 1.15 moxasana
HE3aMoJHEHHAsl KOJIOHKA, IPUCOCANHEHHAS K TIPHCIIOCOOICHUIO AJISI 3aIIOTHEHUS
CyCIeH3Mell ¢ mnopauedl CHU3y BBepX. [l 3alloIHEHUS KOJOHKHM Marepual
HAaOMBKHM CMEIIMBAIOT C PACTBOPHUTENEM, JNETa3HPYIOT C 00pa30BaHHEM CYCIICH-
31H (TaK, 4TOOBI HE MPOUCXOAMIO KOMKOBAaHUS, U MaTepHal HAOMBKU OCTaBaJICs
BO B3BEIIEHHOM COCTOSHHM B TEUEHME BCETO IMpOIEcca) U 3alMBAIOT B pe3ep-
Byap, KOTOPBII 3aTeM TepMETHYECKH 3aKpBIBAETCS, YTOOBI MCKIIOYUTH YTEUKY
TIPY TTOBBIIICHNUH JaBICHHUS.

HaOuBo4HBI HACOC 3aIMONHEH GblMECHAWel HCUOKOCHbI) W HaOWUBOY-
HBIM pacTBopuTeneM. PesepByap ¢ cycneH3uei npucoeMHEH K HACOCYy uepe3 OT-
cekaomui kianad. [lpu 3akpbITOM KjlamaHe OCYIIECTBISIETCS HarHeTaHWe ¢ IO-
MOIIBI0 HACOCA JIO JOCTHXKCHUS TPeOyeMOoro s 3alONHCHHS KOJOHKH JIaBje-
HUSL.
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7 Puc. 1.15. Mpucnocobnexnne ans 3anon-
) HEHWs1  KOSOHKW: TpagMLMOHHAs KOH-
/ CTPYKUMA C nofayer CyCrneH3uu CHU3y
BBepx. HabuBoyHas ronoBka — BHU3Y
rokasaH ysen w3 AByX 4acTel, coeau-
HEHHbIX BUHTamn. CrneBa — BXOOHOW naTt-
pybok c TpyGonpoBogoM OT Hacoca.
BBepxy Hap ronoskoit — 3anonHsemas
KOIOHKa, HaA Hen — TpybornpoBog Ans
cbpoca oTpaboTaHHoro MaTtepuana.
KoHCTpyKUMA BbiAepXuBaeT [aBrneHve
cBbiwe 70 MMMa (10 000 dc/aonm2).

B 3aBucumocTH OT pa3mepa 3épeH Marepuaia HAOMBKU U JJIMHBI U BHYTPEHHETO
JMaMeTpa KOJOHKH, 3TO JaBICHHE MOXeT ObITh oT 35 MITa (5000 de/moitm®) 10
105 MIIa (15 000 dc/moiimM®) 1 Bblire. 3aTeM KIAlaH OTKPHIBAIOT, H BBICOKOE
JaBJIeHHE OBICTPO MPOTAIKWBAET MaTephall HaOMBKH B KOJOHKY. CHCTEMy BBI-
JIEpKUBAIOT IO YPaBHOBEIIMBAHMUS, HAOMTYIO KOJOHKY CHHMAIOT M yCTaHABIIH-
BAfOT Ha He€ BTOPOM KOHIEBOUW (pUTHHT.

Jns obecrieueHns: BOCIPOU3BOJMMOCTH HPHU 3aMOJHEHHH KOJOHOK BaKHO
KOHTPOJIUPOBATH Psifl TIEPEMEHHBIX: JIABJICHHUE TPU 3aMIO0JHEHHH, MPOIODKHTEIb-
HOCTb, IUIOTHOCTh PAaCTBOPHUTENS B CYCIICH3UH, YPOBEHb Marepuaia HaOMBKH B
CycreH3uH, 00bEM pe3epByapa, a Takke HCIOIb30BaTh OJUH U TOT e PACTBOPHU-
TEJb B KAYE€CTBE BBITECHSIOMNICH KUAKOCTH.

CrpykTypa Marepuasia HaOWBKH IOCJE 3allOJIHCHHS KOJOHKH Ha3bIBACTCS
ynromuénnvim cioem. C 3alIOTHEHHONW KOJIOHKOM ciiemyeT oOpamiatbesi KpaitHe
OCTOPOXHO, YTOOBI HE HApyIIWTh YIUIOTHEHHBIN cnoil. He momyckarorcs
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MEXaHUYCCKUE YIaphl, PE3KHE MOBHIIICHUS W MOHWKCHUS PacXolia, IEMOHTaX
WIA TOATOHKA KOHIEBBIX (UTHHTOB W (purt. Ecim KoJOHKA HYXKHaeTcs B
peMoHTe (HampuMep, 3aMeHe (QPHUTTHI), B IMpoIecce NeMOHTaka (QPUTTHI U e
3aMeHbl HEOOXOJMMO CBECTH K MHHUMYMY IepeMellIeHHe KOHIIEBOro (puTHHTA,
MPUMBIKAIOMET0 K (Gpurre. B HEKOTOPBIX Cilydyasx MpH 3aMEHE MPOUCXOAUT
BBICBITIAHNE YAaCTH MaTepHaia HaOWBKH, BCIIEACTBHE YEr0 KOJIOHKA HYKAAETCs B
JI03anoTHeHHH. [Ipy 3TOM HaJIEKHUT UCIOJIB30BAaTh B TOYHOCTH TaKOH e MaTe-
puan HaOMBKH.

B Hacrosiee BpeMs HCIOJB3YIOT ABE NMPHUHIUINAIBHO Pa3IMYHbIE KOHCT-
pPyKIHH GUTHHTOB KOJIOHOK. Kitaccmyeckast KOHCTPYKIMS KOHLEBOTO (UTHHTaA C
00XUMHBIM coenmHeHueM (puc. 1.16) Bkmouaer Mydty, GpuTTy, Taiiky U 00-
JKUMHYIO BTYJIKY (LEJIBHYIO WM ABYXKOMIIOHEHTHYIO). DpHUTTa HAXOJUTCS BHYT-
pu puTHHTA 1 MOKET OBITH CHEMHOI MM HechEMHON. Marepuan GpUTTH MOXKET
3aHUMATh BCE CEUCHHUE WU HAXOAUThCS B 00omouke (puc. 1.17).

Puc. 1.16. KonoHkn ¢ 0GXMMHBIM COeaUHEHUEM KOHLIEBbIX (OUTUHIOB. BBepxy: LenbHas
BTynka, putta B 060royke. BHU3Y: ABYXKOMMNOHEHTHas BTYrKka U 06bluHas putTa.

I'epMETHYHOCTh COCTUHCHUS TPYOKH KOJOHKH C KOHIICBBIM (DUTHHTOM IO
BBICOKOMY JTaBJICHUIO TOCTUTAETCS 00XMMOM BTYJIKHA BOKPYT TPYOKH NP CBUH-
YHBAaHUU Taiiku ¢ MyQToii. [Ipr 3TOM QPUTTY yCTaHABIMBAIOT 3apaHee, TaK YTO B
MpoIiecce MOHTaKa oOecTeunBaeTCsl HaJJIexkaliee paccrosHue. [1oBepXHOCTH
KOHTaKTa 00XMMHOM BTYJIKH C TPYOKOH CO3MaéT repMeTHYHOE COCAMHEHHUE, He
JIoMycKarolee Teud. BeneacTBue sToro B HEKOTOPBIX Clydyasix Mocie UCTIOIb30-
BaHUS KOJIOHKU OKa3bIBACTCS, YTO HA BHEINHECH MOBEPXHOCTH TPYOKH MEKIY
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BTYJIKOH M Taiikoll KOHIeBOro GuTHHTra 00pa3yeTcsi TOHUAHIIMK CIIOH MaTepuaia
HaOuBKH. OOBIYHO HAa XpoMaTorpaduyeckue mapameTpsl 5TO HE BIHSET (eciH,
KOHEYHO, B COCIMHEHUN HET YTECUKH JJIIOCHTA WIM MaTepuaia HaOMBKH). A BOT
MIpocavyrBaHNEe HAOMBKU HAPY)Ky MEKAY KOHLEBBIM (PUTHHIOM U TPYOKOH KOJIOH-
KH SIBJIICTCSI MPU3HAKOM HEUCIIPABHOCTH, KOTOPYIO CIEAYET HE3aMeIUINTEIBHO
YCTPaHHTb.

Puc. 1.17. ®putTbl. BBEpxy: dputta U3 HepxaBetolleln ctanum B 060MoYke, HapyXHbIN
anameTp 7,5 Mm; nocpeguHe: OpUTTbl U3 HEPXKAaBEIOLLEN CTanu pasnnyHoro BHyTPEHHEro
OmnameTpa U ToNwyMHbl B 060MoYKe, HapyXHbli anameTp 4,6 MM; BHU3Y: OpUTTbI U3 HEPXa-
BEIOLLEN CTanu pasnnyHon TOMLWMHbI, HAPYXHbI gnameTp 4,6 MMm.

HemnocTtaTtok 00KMMHOTO COEANHEHHS COCTOHUT B TOM, UTO MPH 00KAME BTYII-
KH BOKPYT TPYOKH KOJIOHKH HOCIETHsS AehOpMUpyeTcss BHYTPh U BO3ACHUCTBYET
Ha YIDIOTHEHHBIA Cioi. Yarme Bcero 3TWM MOXHO TIpeHeOpedb, OIHAKO, €CIH
TpyOKa TOHKOCTEHHAas WM NPH COOpKe KOHIEBOro (puTHHTA OBUT MPHIOKEH
CJIAIIKOM OOJIBIION KPYTSAIIMA MOMEHT, STOT (PaKTOp MOMKET MPUBECTH K HEXKe-
Jate’abHbIM TochencTBisiM. JlehopMupoBanue TpyOKHM ¢ HAOWBKOH BBI3BIBACT
HapyIICHUE YILUIOTHEHHOTO CJIOS, & 3HAYUT, YXY/IIICHUE MapaMETPOB KOJOHKH.
Crnenmyer Takke IOMHHUTB, 0OCOOCHHO IIPH IMMOATOTOBKE 3aKa3a, YTO My THl (PUTHH-
TOB BBIITYCKAIOTCA KaK ¢ HAPYKHOH, Tak ¥ ¢ BHyTpeHHEH pe3rooii (puc. 1.18).
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Puc. 1.18. KoHueBble hUTUHIM C OBXUMHBIM COEAMHEHVEM: C HapYyXXHOW pe3bboli (cnesa)
1 C BHyTpeHHel pe3bboii (cnpasa).

Puc. 1.19. KoHueBble (OUTUMHIM NPy Hannyunm pe3bbbl HA KOJOHKE: rarika U3 HepXkaBetoLen
cTanu ¢ HacagHow puTTon B obornouyke (criesa); ravika u3 MNIO3K ¢ ynnoTHUTEnNbHbIM
KonbLIOM 1 chpuTTON B 06onouke n3 MI3K (cnpasa).
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[IpenmymiecTBOM 00XKMMHOTO COCIMHEHMS SIBISETCS IPOCTOTA 3aMEHBI
¢puTTHL. Bpems oT BpeMeHH B KOJIOHKY IIOTIaJaloT 3arpsa3HEHHbIE poOs! (¢ mpu-
MeCSMH MUKPOYACTHI] U HEpacTBOPUMBIX BemecTs). [Ipumecn 3acopsioT Gpurry,
YTO MPUBOMUT K HEIOIyCTHMOMY IIOBBINICHHIO Iepenaja IaBICHHUS B CHCTEME.
VHorza 3Ty HEMCHPaBHOCTh yHa&TCsl YCTPaHUTh OOpalleHHeM IIO0TOKA, SCIU JKe
9TO HE IIOMOTaeT, HEOOXOIUMO, OYeHb AKKypaTHO, 3aMCHUTH 3aCOPHBILYIOCS
($puTTY Ha HOBYIO.

Bropoii BapuaHT KOHCTPYKIMHM KOHIIEBOTO (MTHHIA KOJIOHKH — pe3bba Ha
caMoil TpyOKe KOJIOHKH. B 3TOM ciryyae pUTHHI HaBHHYNBAETCS HEIIOCPEACTBEH-
HO Ha TpYyOKy. JIBe Takue KOJOHKH IMOoKa3aHsl Ha puc. 1.19.

CepuifHO BBIIYCKAIOTCS TaKOKe KOJIOHKH IAaTPOHHOTO (KAPTPUIXKHOTO) THIIA
(puc. 1.20). B atom cityyae hputThI 3anpeccoBaHbl B TpyOKy KosoHku. Ha tpy6-
Ke MMeeTcsl HapyKHas pe3b0a, Ha KOTOPYI0O HABUHYMBAETCS LIEJBHBIH KOHLEBOH
¢utnaT. [INOTHOCTE CcoOemMHEHUS OOecleunBaeTCsT KOHTAKTOM (HUTHHTA C
MTOBEPXHOCTHIO (PUTTHI U TpyOKku. [IpenmyIiecTBo Takoi KOHCTPYKIMU B TOM,
YTO KOJIOHKA TI0JTy4daeTcs Oosiee NemeEBoil, HOCKOIbKY (PUTHHIH MOTYT HUCIIOJIB30-
BaThCsl MHOTOKpaTHO. HemocTtaTok — B TOM, YTO B Cilydae 3aCOpeHHUs! (GPUTTHI 110
1000 nMpuYnHe (M HEBO3MOXHOCTH YCTPaHEHHS 3aCOpeHHUs 00palieHHeM HOoTo-
Ka), KOJIOHKA JaibHeHIeMy UCIIONb30BaHNIO He MOAJIEXKUT, IIOCKOIBbKY 3aMEHHTh
(hpHUTTY HEBO3MOXKHO.

Puc. 1.20. KonoHku naTpoHHOro Tvna: ¢ oOXUMHbIM COeAMHEHVEM (CneBa) U C Hapy>XHoW
pe3bbon (cnpasa).
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U emie oavH KOMIIOHCHT MOXKET OBITh JOOABJICH B KOHCTPYKIIUIO KOJIOHKH.
Bmmkaiimee paccMOTpeHHE TIpoliecca Hadaia paslelICHUS TOKa3bIBAeT, YTO
npoba mocie MPOXOXKACHHS Yyepe3 BXOAHYI0 (DPUTTY HOMagaeT Ha BXOJ KOJIOHKH
«rodeqno». M xots (putra cnocoOCTBYET pajnalibHOMY PACHpEIeNICHHUIO MPo-
OBI, OTOT TPOIECC HE BCETHA SBIAETCS JTOCTATOIHO d(H(PEKTHBHBIM. DTO TIPHUBO-
T K BO3HUKHOBEHHIO IBYX MpoOieM. Bo-mepBbIX, 3TO BBI3BIBAET HEPaBHOMEDP-
HOE pacrmpeleiieHue NpoObl B Hayaie KOJOHKH, YTO TMPUBOIUT K HCKAKCHHUIO
(dopMBI XpoMaTorpaguIeckux MIKOB. Bo BTOPHIX, HEAPPEKTHBHOE UCTIOIB30Ba-
HUC BCCH MOBEPXHOCTH BXOMHOW (DPUTTHI HpUBOIUT K Oojee ObIcTpomy eé
3aCOPEHHIO.

s obecnieueHus paiabHOTO PACTPEICICHUS MPOObI M3BECTHBI JIBA MO/~
xoza. [lepBEril 3aKifOYacTCS B TOM, YTOOBI BBIOJHUTH B (PUTUHTE HEOOJBIIYIO
KOHHYECKYIO0 BHITOUKY. braromaps eif mpo6a ObICTpO pacIiupsieTcsl HEmoCpeacT-
BEHHO Iepe] momajganrueM Ha Gputty. Bropoit — B TOM, 4TOOBI IOMECTHUTh MEXK-
ny utuHrOM M GPUTTON OYEHb TOHKHA TUCK-pactpeaenuTens (puc. 1.21, 3agac-
TYIO 3TO COYETAETCS C BBIMOJHEHHEM BBITOUKH). JMCK-pacrpeaenuTess pacipe-
nernsieT npo0y B paJualibHOM HANpaBIICHUH, MMOCKOJIbKY JaBJICHHE HAa €ro KaHa-
nmax cHmxkaetcs. COOTBETCTBEHHO, Tiepe]] TIoNagaHieM Ha (PUTTY TOTOK MPOOBI
mproOpeTaeT 3Be3A4aTyIo popmy.

Puc. 1.21. ®putThl (CrieBa) 1 COOTBETCTBYIOLLME AMCKU-pacnpeaenuteny (cnpasa).

[Ipoiins koHIEBOI GuTHHT, Tpoda nmonagaeT Ha HaOUBKY (copOenT). iMeHHO
3[1eCh U MPOMCXOIUT pa3feieHne. AHAIUTHI TPOObI UMEIOT Pa3IMuHOE CPOJICTBO
K mape noABkHas (aza — HenoBwkHas (aza. [ KOHKPETHOU Mapbl MOBHX-
Has/HeMoO/ABMWKHAs (a3a OSTHU pas3Iu4us 3acTaBisieT AHAIUTHI  10-PA3HOMY
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pacrpenensaThCss MeXIy MOJBUKHOW M HEMOABIKHON (Pa3oii BOCIIPOHU3BOIMMBIM
00pa3oM. COOTBETCTBEHHO, MPHU JBUKCHUM MOJBUKHOW (ha3bl BIOJb KOJIOHKH,
KK aHATUT TIEPEeMEeIaeTCsl MO KOJIOHKE C Pa3HOW (HETIOBTOPSIOIIEHCS) CKO-
POCTBIO U BBIXOJUT W3 KOJIOHKH B ONPEETIEHHBIN XOPOIIO BOCIPOWU3BOAMMBIN
MOMEHT BpPEMEHH.

Xorts obuiee BpeMs yAEPKUBAaHHS TOTO WIM MHOTO BEUIECTBa M crenuduka
€ro OTAEJIEHHS OT OCTAIBHBIX OMPENENISETCS B OCHOBHOM COCTaBOM MOJBHKHOM
(a3pl, KOJIOHKA TaKXKe OIpENeNsieT XapakTep pasjielieHHs. Pa3Mepbl KOJOHKH
3aBUCAT OT c(hepbl MPUMEHEHHSI M ONPENeIIOTCs 00EMOM BBOIUMEBIX Mpob. B
tabymue 1.1 mpuBeneHa kraccuuKanys KOJIOHOK IO TPUMEHEHHUIO, B COOTBETCT-
BHU C MX pa3MepamH, auameTpamu 3€peH (d,), pacxonamu (F), o0bémMamMu npoo.
Ot pa3Mmepa KOJOHKH 3aBHCUT TaKXe, KaKoe KOJIMYECTBO IOJBIKHOM (a3bl pac-
XoayeTcst B oHOM aHanuze. Hamnpumep, eciiu B o01em citydae Juist pas3ziesieHus,
TO €CTh DJIOMPOBAHUS BCEX AHAIUTOB, HA KOJIOHKE OTUAMETPOM 4,6 MM, JTHHOW
150 mm Tpebyercss 20 MuI 3JIO€HTa, TO I pas3lelieHHs] TeX K€ aHAIMTOB Ha
TOHKOW KOJIOHKE muameTpoM 2,0 MM mmrHOH 150 MM moTpedyeTcs Tuib 8 ML

Brrxopsiye u3 KOJOHKH aHAIHUTHI C TOKOM 3JIFOCHTA TIOMAIAI0T B OemeKmop.
JleTekTop BBIOMPAIOT TaK, YTOOBI €r0 OTKIMK HA KaXKIBIA U3 aHATUTOB OBLI OMTH-
MaJbHBIM. JIeTEeKTOp HA3bIBAIOT YHUBEPCANbHBIM, €CIIA OH JaéT OTKIMK Ha JIT00oe
W3 TIPOXOIAIMINX 10 HEMY BemlecTB. TakuM, HampuMep, ABIAETCS pedpakToMeT-
pudeckuii neTexTop Jpyrue meTeKTOphl pearupyroT Ha crenu(uueckne CBOHCT-
Ba HEKOTOPOTO COCIMHEHMS WM Kilacca coeanHeHnid. Hampumep, criektpodoTo-
METpPUYCCKUH aeTekTop yibTpaduoneroBoro (Y®) nuama3oHa pearumpyer Ha
XpoMO(hOpHI, TOTTIONMIAIOIINAE CBET HA OMPEACIEHHBIX JUIMHAX BOJH, 3JICKTPOXH-
MUYECKUH JETEKTOP HU3MEpseT CUIy TOKA, BO3HUKAIOUIYIO MPU OKUCICHUU WU
BOCCTAHOBJICHHMM BEIIECTBA Ha JJIEKTPOJE, UMEIOLEM OMNPEeNIEHHBIN MOTEH-
muan. PedpakToMeTpuuecKkuidl TETEKTOp M CIEKTPO(POTOMETPUIESCKHI JIETEKTOD
Y® u Buaumoro auanazona (Y ®B) onmcansl moapoOHO B riase 3.

Heckompko AeTEKTOPOB MOTYT OBITH BKJIFOYCHBI MTOCICIOBATEIBHO, T.C. IPYT
3a aqpyrom. UToOBl 00eCceYnTh KOPPEKTHYIO paboTy, HEOOXOIMMO pacroyiarath
HEepa3pyIIAoIne IEeTEKTOPHI (Hampumep, QIyOpUMETPUISCKUI) 10 pa3pymiaro-
mux (HampuMep, Macc-CIEKTPOMETPHUUECKOTO) U CIIETUTh 3a TeM, YTOOBI HU Ha
OJTHOM M3 JETEKTOPOB HE ObUI HPEBBIINICH IOMYCTHMBIA Mepenaja JaBlICHUS.
Kpome TOro, ecinm BO3MOXKHO, CJIEAYeT CTABUTH IEPBBIM JETEKTOP C HAWMEHb-
IIMM pa3MepoOM KIOBETHI. DTO CIIOCOOCTBYET MOBBIIICHUIO 00mIeH 3 heKkTuBHOC-
TH CHCTEMEI.
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s}lfa

A

Puc. 1.22. (A) laiku (BepxHuii psag) 1 06XMMHbIE BTYIKU (HWxHUM psin). CneBa Hanpago:
nsgenusa ¢upm PeopanH, Yotepc, Banko (Valco), 3c-ac-an, MNapkep (Parker) (npogon-
XeHve Ha criefyloLLen cTpaHuue).

B HEKOTOpBIX O0COOBIX CIyYasx MEXIy KOJIOHKOW U JIETEKTOPOM MOMEIIAIOT
nocmkoioHouHwll peakmop. Ero Ha3HaYeHHE — MPeoOpa3oBaTh aHAIUT B IPOU3-
BOJIHOC WJIM KOMILICKCHOE COCIMHEHHE, C [IEJIBI0 MOBBIIICHUS YYBCTBUTEIHHOCTH
METOJMKY, CHIDKCHHS IOpPOTa OOHAPYKEHUsS, YCTpPaHCHHS IOMEX OT IPYTuX
KOMIIOHEHTOB, TPUCYTCTBYIOIIMX B mpoOe. OCHOBHBIM 3JIEMEHTOM peaKTopa
MOJET OBITh HACcOC, BBOIAIMIMN C IOCTOSHHON CKOPOCTBHIO PEAKTHBEI B IOTOK.
XuMudecKkasi peakiys WM KOMIUIEKCOOOpa3oBaHWE C aHAJUTOM IPOUCXOIAT B
TpyOOTIIpOBOZEC MEXKIY TPOHHHMKOM peakTopa (C IMOMOIIBI0 KOTOPOTO IOTOK OT
HAcoCa PeakTopa BBOJUTCS B MOTOK OT KOJIOHKH) U ICTCKTOPOM.

B Tex ciyuasx, Korja MOCTKOJIOHOYHAs PEaKIUsl TOJNYyYCSHHUs] TPOU3BOIHBIX
(TOCTKOIOHOYHAST JIEPUBATU3AINS) TIPOTEKACT CJMIIKOM MEJIEHHO, YTOOBI
3aBEPLINTHCS WM JOCTUYb YCTAHOBHUBIIETOCS YPOBHS MOJHOTHI J0 JETEKTOPA,
HEOOXOUM JTOTIOTHUTEIBHBIN 3Taml. 3/1eCh MOCTKOJOHOYHBIH PEaKTOpP MOXKET
OBITh CHA0KEH HAarpEeBACMBIM 3MECBHUKOM HIIM WHTCHCHUBHBIM HCTOYHHKOM H3ITY-
YeHHs, Onmarogapss KOTOPBIM CKOPOCTh PEaKIUU TOBBIMIACTCS, W PEAKIHS CME-
IIaeTcsl B CTOPOHY 3aBepiicHus. He3aBUCHMO OT 3TOTO, HaJIMYUE MOCTKOJIOHOY-
HOTO peaKTopa MPUBOJUT K 3aMETHOMY CHIDKEHHIO 00mei 3 PeKTHBHOCTH XPO-
MaTtorpadudeckoit cucreMbl. OgHako MmoTepto 3G(HEKTHBHOCTH KOMIICHCHPYET
3HAYUTEIBHOE CHIDKEHHE NOpora OOHAPYKEHHs WX MOBBIIICHUE Crielin()UIHOC-
TH METOJIa aHAITU3A.
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Puc. 1.22. (npopgomkenune) (B) Ecnu BTynka ycTaHOBNEHa HEBEPHO — BO3MOXHa Teub.
(B) Ecnu Tpybka pa3melleHa HeBEpHO 0bpa3yeTcs BHEKONOHOYHas nomnoctb. (7). Hesep-
HbI BEIOOP BTYrKW 0OyCnoBnnBaeT BO3MOXHYIO TeYb 1 0bpa3oBaHne BHEKONIOHOYHOW No-
noctu. ([1). HeBepHo oTpe3aHHas Tpyb6Ka (T.e. He moA NPSMbIM YrIoM K MydpTe) NnpuBoanT
K 06pa30BaHNIO BHEKONOHOYHOW NOMOCTW.

N — ranka; F — BTynka; U — mydTa.

W3 uncna xommoHeHTOB ammapatypsl a1t BOXKX ocramocs paccMorpers
TpyOOIIPOBOABI MEXIy MHKEKTOPOM, KOJOHKOH M JETEKTOPOM W DJIEMEHTHI MX
coennHeHus. Yaie BCero Il COSTMHEHHS HCIONIB3YIOT TPYOKH M3 HEpXKaBero-
el ctaiy HapyXHbIM tuameTpoM 1,59 mm (1/16 mroiima), BHyTpeHHHM AHaMET-
pom ot 0,18 mm (0,007 mrotima) mo 0,25 mm (0,01 mroiim), T.e. kamuuApsl. JinHa
TpyOOIIPOBOAOB JOJKHA OBITH KaK MOKHO MEHBIIIE, YTOOBI CBECTH K MHHUMYMY
BHEKOJIOHOUHBIH 00bEM (Kak y)k€ FOBOPHIIOCH IPH PACCMOTPEHHH IOCIIEKOIO-
HOYHBIX COEIMHEHHUH, 4eM O0JIbIlle BHEKOJIOHOUHBIN 00hEM, TeM OOJIBIIE Pa3MBbI-
BaHME MHMKOB U TeM HIDKe 3()(HEeKTHUBHOCTD cUCTEMBI). sl TepMeTH3auy Coen-
HEHUI WCHOJB3YIOT KOHCTPYKIHIO C OOXHMMHOH BTYNKOHM M raiikoif. Cnemyer
UMETh B BHAY, YTO BTYJKH U TalKM Pa3HBIX W3rOTOBHUTEJNICH pa3muyaroTcst (puc.
1.22). Pa3mepsl raiiky, e€ pe3n0bl, hackn 00)KUMHOM BTYJIKH TaKKe MOTYT OBITH
pasmmuHbIMH. KpoMe TOro, B pasHBIX y3/lax ralka-BTylka TpyOKa KOJOHKH
BBICTYIIAET 3a TOPEIl BTYJIKH Ha pazHoe paccrosHue. COOTBETCTBEHHO, TaliKU U
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KOMIMOHEHTBI AMMAPATYPbI AJ1A BOXX

BTYNKH pupmbl Yorepc (Waters) He moaxonsat k my¢pram ¢upm Peonaiin (Rheo-
dyne) nim Oc-sc-ait (SSI). Ha puc. 1 22 b/ nokazaHo, K 4eMy MOT'YT IIPHUBECTH
omuOKa NpH yCTAHOBKE OOXWMMHOHN BTYJIKH HIIM TIONBITKA HCIOJB30BAaTh HE
COTJIACYIOIIHECS IPYT C APYTOM ACTallH.

[IpenmymiecTBO y371a raifka-BTyJKa U3 HEp)KaBEIOIIEH CTajIM B TOM, YTO MPH
NPaBWJIBLHOM MOHTa)X€ COEAMHEHHE OCTAETCS TepMETHYHBIM [0 JaBJICHUH
40 MIIa (6000 dc/mroiim?) 1 Bbime. JIist 3aTSOKKH COCIMHCHHS C OOKHMHOI
BTYJIKOW HY>KHO HCII0JIb30BaTh racuHblid kimo4. He cnenyer, onHako, npuiaraTh
M30BITOYHBIX YCHIINH, TIOCKOJNBKY 3TO MOXKET MPHBECTH K 3aCAaHHUIO M IPYTUM
HEHCIPaBHOCTAM coeuHeHus. [locne ycTaHOBKHM BTyJKa IEMOHTAXy HE IOJIe-
xuT. [Ipn HEOOXOIMMOCTH 3aMEHSETCS BECh y3€ll.

Uro0bl maTh 3aKa3yMKaM BO3MOXKHOCTb HE XPaHHTh MHOJMKECTBO 3aMaCHBIX
yacTed M yOepedyb MX OT ONACHOCTH 4YTO-TO MEpEenyTaTh, HEKOTOPBIE (HPMBI
HaydaJld U3rOTaBIMBaTh IIETbHBIC U JBYXKOMIIOHEHTHBIC Y3/Ibl TaiiKa-BTyNKa W3
mactMaccsl (puc. 1.23). Takas oOXuMHas BTyJIKa TPH MOHTaXXe IPHHUMAET
¢dopmy nostoct B Mydre. COOTBETCTBEHHO, y3€l COBMECTHM C JTIOOBIMH MydTa-
mu. Kpome Toro, repMeTHYHOCTD COSANHEHUS 00EeCIIeYMBACTCS TaXe MPH 3aTsIK-

K€ BPYUYHYIO.

Puc. 1.23. LienbHbin (BBEPXY) 1 ABYXKOMMOHEHTHbIN (BHM3Y) OUTUHMM 13 MI3K.

HepnocratkoMm Takux (PUTHHTOB SBJISETCS TO, YTO OHU, KaK IMPABHUIIO, PACCUH-
TaHbl Ha Gonee Hu3Kue mapieHus (10 28 MITa (4000 de/mroiim’), uTo, BIpoUEM,
JIOCTAaTOYHO JJIsi OOBIYHBIX aHAIMTHYCCKUX OIBITOB), a TAKXKE TO, YTO pe3bda Ha
IITACTMACCEe MOXET OBITh COPBaHA, €CIM HEMPABWIBHO HAXHBHTH My(Ty, MpH
9TOM IUIACTMACCOBAsl CTPY)KKA MOMAJAET Ha PPUTTY KOJOHKH.

44



AMMAPATYPA O1A BAXXX

He3aBucumo oT TOro, Kakue (PUTHHTH HCIOJB3YIOTCS, COCAMHCHHE HYKHO
co0upaTh OYCHB TIIATEIHHO, YTOOBI OHHM OBUTH FEPMETHYIHBI, M MEXKTY 3JICMEHTa-
MH U TpyOKaMH He BO3HUKAI «MEPTBBI» 00BEM.

Ha mocnemneli craguy BEIIECTBO M3 JETEKTOpa MOCTYMAeT B EMKOCTH IS
0TpabOTaHHOTO 3JIOCHTA, KIACCH(DUIUPYETCS M YTHIM3HPYETCS HAIICKAIINM
00pazom.

Bce nepeunciieHHbIe KOMIIOHEHTH HEOOXOJUMEI JITIsl TOTO, YTOOBI MPABHILHO
OpTraHM30BaTh Pa0OTy U MOJyYaTh PE3yIbTATHI C BEICOKUMHU TOYHOCTBIO, CXOIIH-
MOCTBIO ¥ BOCIIPOHM3BOIMMOCTBIO.
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2

OCHOBHbIE TEPMWNHHbI,
NMAPAMETPbI, NEPEMEHHbIE
N TEOPUA

2.1. MNpouecc pasageneHns, obpasoBaHMe NUKOB,
nonyyeHne xpomaTtorpammel

[Tonsats mpomnecc ynepxxkuBanus B BOXX nHecnoxno. B cmydae xpomarorpa-
(upoBaHUS OTHOTO BEIIECTBA BPEMS yJICPKUBAHUS €T0 B KOJOHKE OTIPEIEISIETCS
B OCHOBHOM COOTHOIIEHHEM BpPEMEHH, KOTOPOE 3TO BEIIECTBO HPOBOIHUT B
MOJIBMOKHOM (ha3e, U BPEMEHH, B TEYCHHUE KOTOPOTO OHO CBSI3aHO C MOBEPXHO-
cThl0. JIBa MpeAeNbHBIX CiIy4asi TAKOBBI:

1. Amnanurt coBeplIeHHO HE B3aUMOJEHCTBYET C MOBEPXHOCTHIO, TO €CTh HE
yaepxuBaeTcs. BHyTpeHHUH 00BEM KOJIOHKH 3a BBIUETOM OOBEMa COp-
OeHTa M OOBEMHBIN PACXOXl M ONPENEISIOT 8peMs YOEepI’CUBAHUSL ITOTO
BeIleCTBA. YKa3aHHBIH OOBEM COCTOMT M3 00BEMA B KaHAAX MEKIY
YacTUIIAMU MaTepuajja HaOUBKH U 00bEMA IOp B ITUX YaCTHUIIAX.

2. BemecTBo CHIBHO B3aUMOJCHWCTBYET C TIOBEPXHOCTHIO MaTephaia
HaOuBku. OHO MOXET OBITH HeoOpamumo adcopoupoéaHo W BOBCE HE
MOKUHYTH KOJIOHKY. JIMOO 3TO BemecTBO MOXET OBbITh TaK CHIIBHO CBS-
33aHO C MOBEPXHOCTBIO, UTO BBIIET TONBKO CIYCTS OUEHb JOJITO€ BPEMsL.
B »TOM ciy4ae mMK CTOIb HIMPOK, YTO AMoMpoBaHue 3aHuMaeT 20 — 30
MUH W Jaxe Oojbime. 3a4acTyio CTOJIb CHIBHO YICp)KHBAaeMBIE KOM-
MTOHEHTHI NAIOT UKW, HEOTIMYNMBIC OT HYJICBOH JIMHHN.

VneanbHblid ¢ TOUKM 3peHUs] XpoMaTorpauu cirydaid — Koraa BpeMsl BBIXOJa
aHAJIM3MPYEeMOro BeIlecTBAa OOJbIIe, YeM BpeMs BBIXOJAa HECOPOHPYEMOTO
BEIIIECTBa, HAPUMEP ITHKA PACTBOPUTEIS, HO JOCTATOYHO MAajiO C TOYKH 3PCHHUS
MIPaKTUIECKON OCYIIECTBUMOCTH U 3(P(EKTUBHOCTH aHamm3a (CKakeM, He Ooiiee
15 muH). 3ameTnM, 9TO YeM OOJIbIIE KOJHMYECTBO TMHKOB Ha XpOMaTOTpaMMe,
KOTOPBIE JOJDKHBI OBITH OTHIENEHBI IPYT OT Ipyra, TeM OOJIbIIe 3TO MpeAeTbHO
nomyctumoe Bpemsi. Hampumep, xpomaTorpadmueckuil OIBIT € pa3pelieHueM
JIBYX ITUKOB OTHOCHUTENIBHO HYJIEBOH JTMHUM 3a4acTYIO YKJIabIBAacTCSI MEHEE, YeM
B 10 MUH, a OIIBIT € IATBIO MUKaMH TpeOyeT cBbIlIe 15 MUH.
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OCHOBHbIE TEPMUWHbI, MAPAMETPbI, MEPEMEHHbBIE N TEOPUA

Paccmorpum moppoOHee ciyyail ¢ IByMs pacTBOPEHHBIMH BCINECTBAMU B
npobe. Ilycte BemiectBa A m B pacTBOpeHBI B JIIOCHTE, BBEACHBI B IMOTOK
MOJIBIKHOM (ha3bl M BHECEHBI B KOJIOHKY. Bpems, kotopoe A u B mpoBomsar B
KaXIoi u3 a3, pa3nTudaeTcs B 3aBUCHMOCTH OT TOTO, HACKOJIBKO COOTHOIICHUE
CPOJICTBA BelecTBa A K MOJBIKHOW M HETIOJBMXHOU (pazaM OTIIMIHO OT aHaJI0-
TUYHOTO COOTHOIIEeHMs Jisi BemiecTBa B. IIpoMexxyTok BpeMeHH, MPOBOAUMBIN
BCIIECTBOM B TOW WIM WHOW (asze, ompenensicTcs KOHCTAHTOH pPaBHOBECHS,
3aBHCSAIICH OT TOTO, YTO 3TO 32 BEIECTBO, & TAKXKE OT COCTaBa IMOJBIKHON (a3bl
U XUMHYECKUX M (DPU3MYCCKHX CBOHCTB MOBEPXHOCTH. ECIIM MOBEpXHOCTH HE
MOTU(HUIIPOBaHa (HATIPUMED, CHIMKAre)lb, OKHCh AFOMUHUSI), IEPEHOC MEKIY
MTOJIBIDKHOM (ha30il 1 OCHOBOHM HazbIBaeTCs adcopobyueti. Ecay Ha TTOBEPXHOCTH
uMeeTcsl TpuBuTas (aza (HampuMep, OKTHII, OKTOIEIHJI) MpOoIlecC MepeHoca
Ha3BIBACTCS pacnpeodeneHuem. Pa3Huma MeXIy HUIMH C TIPaKTHYECKONW TOUKH 3pe-
HUs OyJeT pacCMOTpEeHA HUXKE.

B GonbplIMHCTBE Cly4aeB pasZeeHHs MPEIIoiaraeTcsi, YT0 paBHOBECHE
aHAJIM3MPYEMOTO BELIECTBA MEXIy IOJABIDKHON (ha30 U  HOBEPXHOCTHIO
HETIOJIBIKHOM (ha3bl JTOCTUTAETCS OBICTPO M sABIsIeTCsS oOpatuMbiM. CriemoBa-
TENBbHO, YACPKUBaHHE KaXIOT0 U3 BEIECTB HEMOCPEICTBEHHO CBS3aHO C PaBHO-
BECHOH TepMOJMHAMUKOW TIporiecca pacmpeneieHus. Yem Oonee OIaronpusTHEI
YCIIOBHS B3aUMOJCUCTBUS BEIIECTBA C HEMOABIDKHON (ha3oli, TeM OoibIle Bpe-
MEHH, B CPEIHEM, OHO IPOBOJIUT Ha HEIOABIKHOMN (ha3e, U TeM OOJbIlE BpeMs
yaepkuBaHus. Bce mepeMeHHbIC, BIUSIONIME HA 3TO PaBHOBECHE, OYAYT Takxke
BIIMSITH Ha BpeMs yIep)KUBaHMS W MapaMeTpsl paznenienus. K TakuM nepemeH-
HBIM OTHOCSITCS TeMIIeparypa, COCTaB MOJBHXHOMW (a3bl, MaTepran copOeHTa u
pacTBOPUTENb, UCTIONB3YEMBIi MPU MPOOOMOArOTOBKE (€CIM OH HE COBMAJAeT C
MTOJIBIKHOM (Da3oi).

INocne 3TOro KOPOTKOro BCTYIUICHHS HOCMOTPHUM, KaK HPOUCXOIUT B KOJIOH-
Ke pazzgencHue KoMroHeHToB A u B (puc. 2.1). IlepBoHadansHo Kak A, Tak u B
COCpPEeOTOUYCHB! B Hayaje KOoJIOHKH. Ilo Mepe mpoxo)kmeHus MOIBMKHOM (a3bl
10 KOJIOHKe, A 1 B HaumHarot nepememarscs BHU3. Ecnu mapamerpsl paBHOBe-
cuil (nmoxBwkHas/HenonBwkHas (aza) A u B pasmuunel, A u B B mpomecce
NepeMeNIeHHs 110 KOJIOHKE Pa3JIessIoTCs Ha JIBE OT/IENIbHBIC 30HEI.

Puc. 2.1. Pa3sgeneHve aHarmmanpyembix Bewlect8 A 1 B. ornoxeHue 30HbI KOMMNOHEHTA B aHanMTUYECKOM
KOMOHKe nokasaHo crieBa (cTonbel «KomoHka»). COOTBETCTBYHOLLME XpPOMATOrpaMMbl MOKa3aHbl Cripasa.
3peck t — MOMeHT BBoAA Npobbl B konoHKy. Atan A: A 1 B coBMECTHO BBOASATCS B OfHY W Ty Xe 30HY pacTBo-
puTens B ronoee KornoHkv. Atankl ot b Ao [1: A npooauT BorbLue BpemMeHn B HabMBKe U MeHbLLE — B NOABUX-
Hol ¢hase, yem B, noatomy B nepemellaetcs Baonb konoHku BbicTpee. OTan E: B BbIxoguT M3 KOMOHKM B
[eTekTop, HO A BCE eLLé MONHOCTbI0 HAXOANUTCA B KOMOHKe. OTanbl XK 1 3: A nepemelLaeTcs BAOMb KOMOHKM.
Ortan U: A anioupyeTcs 13 konoHku. Atan K: 06a aHanuta nonHOCTbI0 3MHMPOBaHbI U3 KOJIOHKM.
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OCHOBHbIE TEPMUWHbI, MAPAMETPbI, MEPEMEHHbBIE N TEOPUA

B nanHom cityuae B, B cpeqHeM, HaXoIuTCs B MOABIKHON (haze nosbiie, yeM A,
Y TI0TOMY OOTOHSCT A NPU JABMKCHHH O KOJOHKe. B KoHIle KoHIIOB B mosHOC-
TBIO OTHEIAETCS OT A M HAaYMHAET BHIXOAWTH M3 KOJOHKHM, IOKa A emeé Haxo-
JIIUTCS B HEMN.

Kor,ua 30HBI pas3ACIA€MbIX BCHICCTB BbLIXOAAT M3 KOJIOHKH, OHU MOCTYIIAIOT B
JACTCKTOP U PCETUCTPUPYIOTCA KaK NUKU. Bes KpuBas, KOTOPYIO PErUCTPUPYET
JCTCKTOP OT MOMCHTa BBOJA HpO6BI B KOJIOHKY J0 IIOJIHOTO J3JIFOMPOBAHUA
IMOCJICTHETO KOMIIOHCHTA HpO6BI, Ha3bIBACTCA xpomamoepaMMoﬁ.

BpeMﬂ YACPKUBAHUA TTUKA aHAJIU3UPYEMOI'0 BCIIECTBA OMPCACIIACTCA OAHO-
3HAYHO ACBATHIO ICPCMCHHBIMMU!

1. Crpykrypa (CTpoeHHE) MOJIEKYJI pa3/iesieMbIX BEIIECTB.

CocraB pacTBOpHUTENS, B KOTOPOM pacTBOpeHa npoda.

O0OBEM IPOOEI.

®uznyeckue XapaKTEPUCTUKH M XHMHU3M IIOBEPXHOCTH MaTrepHaja
HaOWBKH.

Pa3mepsl KOJIOHKH (T.€. IJTMHA W BHYTPEHHUHN THaMETD).

CocTaB oaBHXHON (ha3bl.

Temmneparypa B cucTeme.

CKOpOCTh MOTOKA TTOIBM)KHOH (pazbl.

BHekosoHOUHBIH 00bEM B cucTeMe (B OOJIBIIMHCTBE CiIydacB — OOBEM
WHXKEKTOpa, COEAMHUTENLHBIX TPYOOIIPOBOJIOB U AETEKTOPA).

e

A e BN

CymiecTBeHHO, YTO AJIS MOJIYUYCHHS MPUEMIIEMBIX PE3yJIbTaTOB XpOMaTorpa-
(UM MOXHO W3MEHATh HEKOTOPHIC WM BCe 3TH mepeMeHHble. Korma ke mx
3HAYCHUS BHIOPAHBI, U YCIOBUS paOOTHl YCTAHOBJICHHI (T.€. METOAMKA pa3paboTa-
Ha ¥ MPOIILIa BAUAAIUIO), BpeMsl YACpKUBaHUS U (popMa muka (poQUIIb 3TOH-
pOBaHUsA) JOIKHBI OBITH BOCHPOHM3BOJUMEIME. [IOCTOSHHBEIAH KOHTpOINL Mapa-
METpOB, CBS3aHHBIX C IUKaMH, — BaXHBIH MPOIECC B ONEPATHBHOW OIECHKE
MoKa3aTesied XxpoMaTorpauuecKkoil CHCTEMBI.

B wupeane »smrompyeMoe aHATM3MPYyEeMOE BEIISCTBO JAET COBEPIICHHO
CUMMETpHYHBIH TMK. Ha gene ke MWK damie MONydacTcsl acCHMMETPHUYHBIM,
OombIIas €ro 4acTh HaXOTUTCS TOCIe MakcuMyma (cpe3) WM J0 MakCHMyMa
(bponT). Ecnm oTknoHeHue ¢GOpMBI MHKA OT CHMMETPUYHON HEBEIHUKO |
HEM3MEHHO, Pe3yJIbTAaThl aHajM3a MOXHO CUYMTATh MPAaBUIILHBIMH. BakHee To,
4yto (opma muKa U JOOble e€ M3MEHEHHs MHOTOe MOTYT CKa3aTh O TOM, 4YTO
MPOUCXOINT B ycTaHoBKe it BOXKX. Henp3s 3a0b1BaTh, uTO M30€KATH OMIUOOK
MOJKHO, TOJIBKO €CITM OTCJICKHBATH JIOOBIC OTKJIOHEHUS OT HOPMAIBHBIX yCIIO-
BUH pabOTHI U PE3yIbTATOB.

C yu€ToM 3TOro, XpOMaTOTpPaMMBI XapaKTCPU3YIOTCS PSIOM IapaMeTpOB.
OTH mapaMeTphl MOMOTAIOT OMPEICIUTh, BOCIIPOU3BOAUMO JH (HYHKIIHOHHPOBA-
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MAPAMETPbI, NCMNONb3YEMbIE ANA ONMNCAHUA XPOMATOIPAMM

HUE CHCTEMbI, KaK NMPOXOJUT pa3lieleHue, He BBIXOIST JIU XapaKTEPUCTHUKU CHUC-
TeMbl 3a JOMyCTHMbIE Mpeaesibl. B 3aBUCHMOCTH OT TOro, Kakas METOJIUKa
BOXX wucnonb3yercs, MOXKET MOTPeOOBATHCS TEKYIIMH KOHTPOJb OJHOTO WIIH
HECKOJIbKUX TaKHX MapaMeTpoB. Jlis pacuéra 3Ha4€HHI KOHTPOJIMPYEMBIX Mapa-
METPOB B XpoMaTorpauu JODKHBI OBITh TaHBl HEKOTOPBIE OTIPEIEICHU. DTOMY
U TIOCBAIIEH CIEAYIOIINI pa3e.

2.2. NapameTpbl, ncrnonb3yemble A5 onmcaHuns
XpomaTorpamm

Bpems yoepoicusanust necopbupyemozo komnonenma, ty. Bpems, 3a xotopoe
HecopOMpyeMoe BeImecTBO (B ciaydae JIKCKIIO3MOHHOW Xpomarorpadhuud — He
MOJIBEPraromieecsl pasJeleHUuIo 10 pa3MepaM) MPOXOJHMT OT HHIKEKTopa JIo
nerexktopa. Onpenensiercs Kak BpeMsl DIIIOMPOBAHMS JAHHOT'O BELIECTBA ITyTEM
OIyCKaHMS MEPIICHANKYIIAPA U3 BEPIUIMHEI MHKA Ha HYJICBYIO JHHUIO (puc. 2.2).

Bpewms yoeporcusanus, t,. Bpemsi, 3a KOTOpOe KOMIIOHEHT MPOXOJIUT BCIO CHC-
TeMy OT WHXEeKTopa (MOMEHT BBOJIa ITPOOKI MpuHUMaeTcs 3a ¢ = 0) 10 AeTeKTopa.
Takoe npoxoskaeHre Ha3bIBaeTCs AltoupoBanueM. Onpeaensercs myTéM omycka-
HUS MIEPICHANKYJISIpA W3 BEPIIMHBI KA HA HYJICBYIO JIMHUIO (puC. 2.2).

K'= (t— to) At =
(5,05 — 2,05) / 2,05 = 1,46

OTknuK geTekTopa

L G

t=0 to = 2.05 tr=5.05

Bpewms

v

Puc. 2.2. OnpegeneHne BpeMeHU yaepXuBaHUs HECOPOMPYEMOro KOMMOHEHTa, BPEMEHU
YAEPXMBaHNA OnpeaenseMoro BelecTsa U COOTBETCTBYIOLLEro KoadduLmeHTa EMKOCTI.
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OCHOBHbIE TEPMUWHbI, MAPAMETPbI, MEPEMEHHbBIE N TEOPUA

Kospduyuenm émxocmu k'. CreneHp ynep>XKuBaHUsi KOMIIOHEHTA, BBIPaKEH-
Has B KPaTHOCTH €r0 BPEMEHH YJIEpXKHMBAaHHS K BPEMEHH yJIep)KUBaHUs HecopOu-
pyeMOro KOMIIOHEHTA 110 CieAyouei popmyie:

k'= (l‘r— to) / tp.

Jnst mruka HecopOMpyeMoro KOMIIOHEHTa 7. =t), u k'= 0. Ilopsimok pacuéra
TaK)Ke NoKa3aH Ha puc. 2.2.

Bvicoma nuxa h, PaccTosHme OT BEpUIMHBI NUKA O HYJIEBOH JIMHHUM.
Hynesas nuaus onpenenseTcss Kak OOBIIHBIN OTKIIMK JAETEKTOPa B TMPUCYTCTBHH
MOJIBIDKHOM (ha3bl, HO TPU OTCYTCTBHM TpoObI. HyneBas JWHUS MOXET OBITh
TOPU3OHTAILHOM, KaK IPU U30KPATHYCCKOM 3TFOMPOBAHUU, UM HAKIIOHHOH, KaK
B HEKOTOPBIX TPAJUCHTHBIX pexnMax. [IOCKOJNBKY 3a4acTyr0 BBICOTA ITHKA
JIMHEHHO 3aBHCHUT OT COJCPKAHUSA KOMIIOHCHTA, H3MEPEHHE BBICOTHI ITUKA MOXKET
OBITh UCTIOJIB30BAHO IS KOJIMYCCTBCHHOTO aHAIN3a BEIICCTB.

0.5h,

0.5hp

[ p———————————

Puc. 2.3. Pacuét BhicoThl nuka h, (B obwiem Buge hy). (A) nokaseiBaeT B obLiem Buae
dopMy HyneBow NMHUM B U30oKpaTU4eckom pexume, (b) — B rpagmeHTHoM. B nocnegHem
cnyyae 3HadeHve 0,1 h,, ecnm oHo HeoBxoAMMO, NoMy4YatoT NYTEM OLIEHKWU, MOCKOMbKY
HaKIMOH HYNEeBOM JNIMHWUM CIMLLKOM BEMUK A5t HeNOCPeACTBEHHOIO U3MEPEHUSI.
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MAPAMETPbI, NCMNONb3YEMbIE ANA ONMNCAHUA XPOMATOIPAMM

Hcnonb3yroTest TakKe mapaMeTphl, OTpaxkaromye GopMy MuKa B HECKOJIBKHUX
Toukax. Tak, ompenenstorcs 0,1 A, umu 10% A, npexacrasnsiomue coboil oany
JIECSITYIO BBICOTHI MUKA, U3MEPEHHYIO OT HyJeBoH nuHuM (puc. 2.3 A). Touka Ha
MIOJIOBMHE PAcCTOSHUSL OT HYJIEBOH JIMHHUM JI0 BEPIIMHBI UK NAET IOJYBBICOTY
nuka, 0,5 h, (50% h,). B ciyyae HAaKkIOHHOW HyJIEBOH JIMHMHM, BBICOTA IIMKA
onpenensercs, Kak mokasano Ha puc. 2.3 b.

Hlupuna nuxa w,. lllupuHa nuka u3MepseTcs Ha 3aJaHHOW BBICOTE MHKA X.
Tak, 1MpyUHa Ha OJIOBUHE BBICOTHI 0003HAYACTCS Wo s WIH Wso. DTH apaMeTpsl
peaKo mnpuMeHsitoTcsi camu 1o cebe. lllupuHa mnMKa WMCHONB3YyeTcs ISt
ompejeseHus] 1 pacyéra APYruX BaXKHBIX XpOMATOrpaduveckux mnapamerpos, O
9&M OyzeT CKa3aHo HIKE.

Yucno meopemuyeckux mapenox N. HUCIO TEOPETUUECKUX TapeIOK KOJIOHKU
SIBIISICTCA TTOKa3arTeneM 3G GeKTHBHOCTH pasneneHus. [lo onpexnenenuto,

N =554(1,/t, ),

rne f. — BpeMs yIepXKUBaHWSA, f,/ — IIUPUHA NHKA Ha TOJOBHHE BBICOTHI.
Kpome Toro, N MOXKHO paccuuTaTh IO IIUPWHE MUKa HA HYJIEBOH JNUHUM. JTa
WIMpUHA U3MEPSIETCSl MEXJy TOYKaMH T[EpPECeUYeHUss HYyJIEeBOM JIMHUU
KacaTelbHBIMH, MPOBEASHHBIMU B TOUKaX neperuda nuka (puc. 2.4). 3uaucnue N
IIPH 3TOM PACCUUTHIBACTCS CICAYIOIIUM 00pa3oM:

N=16(t/1, ),

re f. — BpeMs YICpKUBaHUS, f,, — IIMPUHA NHKA Ha HYJICBOH JIMHHU.
OOpariTe BHUMaHHUE: IPU OJHOM TOM K€ BPEMEHH yJCpP)KUBAaHUS, YEM MEHbIIC
IIMpHHA THKa (T.€., YeM yXKe MHK), TeM OOJIbIIE YHCIO TEOPETHUECKHX TapesloK
KOJIOHKH. VHaue roBops, NpH NpOYNX paBHBIX, 4eM Oousbiie N, TeM 3 dex-
THUBHEE KOJOHKA.

C TOYKHM 3peHUs KOHTPOJISI HOPMAIBHOW paboThl Xpomarorpaduyeckoil cuc-
TEMBI, 3HaucHUE N KpalHEe Ba)KHO, MOCKOJIBKY OHO 3aBHCHT TOYTH OTO BCEX
mapaMeTPOB CHCTEMBI: COCTaBa MOABMXHOMN (ha3bl (IIOCKOJIBKY COCTAaB BIHSCT Ha
1), THIIQ, [UIMHBI U BHYTPEHHETO JUaMeTpa KOJOHKH (IIOCKOJBbKY THII U Pa3MephbI
KOJIOHKH TaKXe BIHSIOT Ha ), TeMIeparypbl (MMOCKOJbKY, KaK MpPaBHJIO, YeM
BhIlIe Temreparypa 7, TeM MEHbIlle BpeMsi YACPKUBAHUSI 7, U IIUPUHA MUK W),
00bEMa TIpoOBI, BCEX BHEKOJIOHOYHBIX 00BEMOB XpoMaTOrpaUIeCcKOr yCTaHOB-
Ku (TpyOOIPOBOIBI, siuciika eTeKTopa u mp.). Bnpoyem, MHOTHE U3 ATHX mapa-
METPOB TMPHHUMAIOT HEU3MCHHBIC 3HAYCHHS HA HSTale HAdyaIbHOW HACTPOHKHU
ammapaTypbl, Tak 4YTo dYamie N HCHOJB3yeTcs KaK XapaKTePHCTHKAa HMEHHO
KOJIOHKH.
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N = 5.54(t/tw1r2)? N = 16(ti/tws)? ‘
i

= 5.54(6.50/0.24)2 = 16(6.50/0.42)2 '

- 4,064 = 3,832 |

twirz = 0.24

twb = 0.42
1 I i i 1 : J -
I v |
0 5 _
Bpews tr = 6.50

Puc. 2.4. Onpepenexve uncna Teopetnyeckux Tapenok N. LUupuHa nuka Ha monoBuHe BbICOTHI X = %2
0603HaueHa tws. hx — M3MepsieMas [OnA X BbICOTbI MUKA, fwx — MPOMEXYTOK BPEMEHW, N3MEPEHHBIA Ha 3TOM
BbICOTE. PacyéTbl ¢ ucnonb3oBaHneM twy 1 tus AAIOT BnU3kve pesynbTaThbl, €CIM MUK Y30K U CUMMETPUYEH.
Ecnu nuk umeeT yONMHEHHBI Cpe3 («XBOCT»), pacyéT ¢ MCMoNb3oBaHWEM twy AaéT ropasmo Gonbluee
3HayeHne N, 4eMm ¢ ncronb3oBaHneM fw,. CoOTBETCTBEHHO, 3HaYeHe N Mo LMPUHE NuKa Ha HYMEeBOW MNHIK
Donee YyBCTBUTENBHO K M3MEHEHNIO NapamMeTPOB KOMOHKM, YeM MO LUMPUHE NiKa Ha NOMOBUHE BbICOTI:

Buvicoma, sxeusanenmnas meopemuyeckou mapeike BITT wmu H. H
MPEJCTABISACT COOOM [UIMHY y9acTKa KOJOHKH, HA KOTOPOM UMEETCs OJJHa TEope-
THdeckas Tapenka. C MOMOIIBI0 3TOr0 MapaMeTpa MOXHO OBICTPO CpPaBHHUTH
3¢ (EeKTHBHOCTh KOJOHOK Pa3HBIX Pa3MEpOB, HO C PaBHBIMHU JUAMETpPaMé 3EPCH
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copbeHnTa (Hampumep, 25 cM x 4,6 mm u 30 cM x 3,9 mM ¢ copOerToM Cig 5 MKM).
H paccunthiBaeTcs CleIyrOIIUM 00pa3oM:

H=L/N,

rae L — anuHa KOJI0HKHU, N — UUCIIO TEOPETHUECKUX TapeloK B KoJoHKe. Tak,
eciau B mpuMmepe, mokazanHoMm Ha puc. 2.4, L=10cm, To H=10 cm : 4064 Ta-
penku = 2,46 x 107 cm/rapenka.

Ilpusedennas evicoma, sxeueanenmuas meopemuyeckou mapeixe IIBITT
unu h. TlpuBeneHHass BBICOTA, SKBUBAJICHTHAS TEOPETHYCCKOU TapeliKe, UCIIONb-
3yeTcs B Xpomatorpaduu s cpaBHeHus 3ddekruBHOCTH (T.€. KadyecTBa yma-
KOBKH) KOJIOHOK C pa3HBIMHU AHaMeTpamu 3EpeH copOcHTa (HampuMmep, 3 MKM U
5 MKM).

h=H/d,

rae H — BBICOTA, PKBUBAJIEHTHAs TEOPETHYECKOW Tapenke, a d, — AUaMeTp
3épeH copbeHTa. B paccmoTpeHHOM mpuMmepe aunameTp 3€peH 5 MKM JaéT
h = (2,46 x 107 cm/rapenka) : (5 Mxm) = (24,6 Mxm/Tapenka) : (5 Mxm) = 4,92.

Bce mnpuBeneHHblEe BBIIIE MApaMeTphl XapakTepU3ylOT 3((EeKTHBHOCTD
KOJIOHKM Ha OCHOBE BPEMEH yJIEp)KUBaHUSI M 0COOCHHOCTEH (hOPMBI OTAEIBHBIX
IMUKOB. VX aKTMBHO MCHOJB3YIOT M3TOTOBUTEIH, YTOOB! YKa3bIBATh MUHUMAIILHO
JIONTYCTHMBIE 3HA4YCHUs] B IACIOPTHBIX XapakTepucTHkax. OmHaKko 3TH mapa-
METPbl HHYEro HE TOBOPST O TOM, HACKOJIBKO XOPOIIO KOJOHKA pas3jienseT
KOMITOHEHTHI (3TO OIpenessieTcss He TOJbKO 3G (HEeKTUBHOCTHIO, HO U CEJIEKTUBHO-
cThI0 KOJIOHKH). IIpuBeneHHbIC Hajiee MapaMmeTpbl HCIHONB3YIOTCS Ui Xapak-
TEPUCTUKH Pa3JeICHus], KOrla Ha XpOMaTorpaMMe UMEIOTCS MUKHU JABYX U Oolee
KOMITOHCHTOB.

Cmenens pazdenenusi o. JIaHHBIH TTapaMeTp UCTIOIB3YETCS IS XapaKTepuc-
THKW pa3JeNIeHus ABYX COCEIHHMX IMHUKOB. B HWeaie 3TH NMUKH HE ITOJDKHBI TEpe-
KpBIBaThCSI, TO €CTh JOJDKHBI OBITh pa3pelIeHbl 0 HYJIEBOH JTHHUH. DTO YCIOBHE
BBITTOJTHSACTCS JUISL TTUKOB CXOAHOHM (hopMel, ecu o > 1,15. CreneHp pa3nencHus
PACCUUTHIBACTCS CICAYIOIIUM 00pa3oM:

a=k>/k',

rIe HIWKHAE WHICKCHI II0Ka3blBAIOT MOPSIOK BBIXOJA KOMIIOHEHTOB
(puc. 2.5). ITpu aToM Becerma o, > 1.
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o= Kilk'2
= [(3.33 - 0.41)/0.41)/[(2.97 - 0.41)/0.41]
=7.12/6.24 = 1.14

Rs = 2(t2 = t1)/(twb1 + twb2)
= 2(3.33 - 2.97)/(0.14 + 0.15)
=1.27

twbz = 0.15

t=0 fwot = 0.14 \)L_b
' |
to = 0.41 t = 2‘9?/

Bpewms

t2 = 3.33

Puc. 2.5. OnpegeneHne cTeneHu pasgeneHust a u paspellennst Rs:

Paspewenue R;. BaxHbIil mapaMeTp XpoMaTorpaMMBl 0oJiee 4eM JIBYX KOM-
TTOHEHTOB — PACCTOSTHHE MEXIy JIIOOBIMH IBYMS COCETHHUMH NHKaMH. s ero
OIICHKH MOXET, HallpuMep, OBITh MCIIOJIB30BAHO pa3peuieHne R, onpeaensiemMoe
Kak

t,—t
R, = 2—2 1
t .t twhl

W
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MAPAMETPbI, NCMNONb3YEMbIE ANA ONMNCAHUA XPOMATOIPAMM

I/A€ ¢; ¥ ¢, — BpeMeHa yAEp>KUBAHMS MEPBOIO M BTOPOTO IMHUKOB, f,p; U typ2,
COOTBETCTBEHHO,— LIUPHUHBI 3TUX MUKOB HAa YPOBHE HYJIEBOH JUHHUH. 3aMETUM,
YTO TaKOe JKe ompeaesieHue paspenienus nano B @apmakonee CIIA.

Pa3pemefme TaKXKe MOKET OBIThH BBIpa>KCHO 4€pe3 COOCTBEHHEIE (byHKI_[I/IO-
HaJIbHBIC MMapaMETpbl KOJIOHKHU. ﬂJ’IH 9TOI'0 HUCIIOJIB3YCTCA CJICAYIOIIEC BBIPAKC-

HHUC:
R =—'(oc 1)—
k+1

rne k — cpennee apnd)MeTI/mecxoe k' m k' (em. puc. 2.5). IlepBoIif COMHOXKH-
tenb, N N/4, — Mepa sbbekTrBHOCTH crcTeMbl. Bropoif, a — 1, — Mepa cenek-
THBHOCTH pazaeneHus. TpeTuil COMHOXHTENb, k/(k+1), — Mepa yaep KuBaromien
cunbl copbenrta. Takum obOpa3zom, R, Bo3pacrtaer, ecid Bo3pactaeT N (ITOBBI-
maetcs 3QGEeKTUBHOCTh KOJIOHKH, TO €CTh 00pa3yroTcs Ooyiee y3Kue MUKH), BO3-
pacraet o (TOBBIIIACTCSA CEIEKTHBHOCTH KOJOHKH, TO €CTh M30MPATENbHO YBEIH-
YMBAETCS BPEMs VACPKUBAHHUS OIHOTO W3 KOMIIOHCHTOB IO CPaBHEHUIO C
OCTaJBHBIMH) WU BO3pacTaeT k (00Iee BpeMs yACpKUBAaHHUS KOMIIOHEHTa yBe-
JUYUBACTCS, OCTANIbHBIC TapaMeTphl He MEHsI0TCs). Hamboree CHIIBHO CKa3bl-
BaeTCs YBEIMUYCHHE 0, TOCKOJIBKY R 3aBUCHT OT ¢ JIMHCHHO. Pa3penieHue Taxxe
MIPONOPIMOHATHFHO KOPHIO KBAJAPATHOMY M3 YHCIAa TEOPETHUECKUX TaPeJoK, T.C.
3¢ GEKTHBHOCTH KOJIOHKH. Bpems ynep>KuBaHHS CYIIECTBEHHO CKa3bIBaeTCs Ha
pas3perieHny, Koraa k Maio, HO, KaK MPaBWIO, TIOYTH HE BIUSAET HA o, €Clu k
Oonpire 5. 3aMeTHM, YTO KOTJa JiBa MAKA BBIXOMAT OJHM3KO IPYT K JIPYTY, OHU
XapaKTePU3YIOTCSA CXOAHBIMH 3HAYCHHUSMHU N, COOTBETCTBCHHO, MOYKHO OIpEe-
nsTh N 1o moboMy u3 HuX. Eciam 3To He Tak, MPUMEHSETCS MCEHbIICE U3 IBYX
3HauYEHUH.

Paspewenue R (6 coomeemcmeuu ¢ Dapmaxoneeni CILIA). Beruuuna R
UCTIONB3YeTCsI s OLIEHKU 3()()EKTUBHOCTH CHCTEMBI U OTPEACISICTCS CICIYH0-
M obpaszom [1]:

_ 2(t2 — tl)
b
Wz - VVI

Te {; U ¢, — BpeMeHa yAep)KUBAHMUS MUKOB, BBIXOISIINX, COOTBETCTBCHHO,

MEPBEIM W BTOPBIM, W; m W, — IMHPHUHBI 3THX IHKOB, OIpEIeNsIeMbIe Kak

PacCTOSIHUE MEXKIY TOYKAMH IIEPECCUCHHUS HYJICBOM JTMHUN KacaTCIbHBIMH, IPO-
BEJICHHBIMU Yepe3 TOUKHU Heperuda (cMm. puc. 2.5, vae t,,; = Wi, a b, = W)).

Koappuyuenm acummempuu A,. Kodppuipenr acHMMETprUN TIOKa3bIBaeT,
HACKOJIbKO (hopMa MHKa OTIUYACTCS OT HOPMAJIBHOTO pachpexaeneHus. HmkHuit
MHJIEKC X YKa3bIBaeT, Ha KaKOH BBICOTE MHKa OIpelesieTcs acumMMeTpust. Yare
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BCET0 MCMONB3YIOTCS A ;) (paccunThiBacMast Ha 10 % BeicOTHI THKa) U A5 (Ha 5 %
BBICOTHI ITUKa). VIHOT/Ia B HMDKHUX MHICKCAX MUCIOJB3YIOTCS JICCATUYHBIC TPOOH,
T.e. acumMMmeTpusi Ha 10 % BBICOTHI mmKa obOo3Hadaetcst A, ;. Koaddumment
ACHMMETPUH HAXOIST U3 BRIPAKEHHS

A.=b/a,

rae b — pacCTOsSHUE OT MEPIICHANKYJISAPA, OMYIICHHOTO M3 BEPIIUHBI ITMKA Ha
HYJIEBYIO JIMHHUIO, 10 KOHEYHOW TOYKU KPHUBOW, & — PACCTOSHHUE OT MEPIICHIUKY-
JIsipa, OMYIICHHOTO M3 BEPIIUHBI MK Ha HYJIEBYIO JIHMHUIO, 10 HAYAJIbHOM TOUKH
KpuBO#M mmka (cM. puc. 2.6). Ecim cmagarommas dacte muka (cpe3) IJTHHHEE

Ao = brofao
=0.60/0.32

As = bslas
=0.77/0.36

n
—_
oo
oo

2.14

T = Wo.0s/2f
T =1.13/(2 x 0.36)
=1.57

aio

asor f L

Wo.0s ) Ds

Puc. 2.6. Onpegenenne koadduruneHToB acummeTpum A, 1 koacpduumeHTa pasmbitus T.
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¢ponranbHOi, Ax>1. Ecnmm ¢poHT mnmka mmHHee cpe3a, Ax<1. [lua
CUMMETPUYHOr0 Muka Ax = 1.

Kosgpdpuyuenm pazmoimus T (¢ coomsemcmeuu ¢ Dapmaxoneetr CILIA).
Omom napamemp omaudaemcs om Kod¢h@uyuenma acummempuu Ax 1 onpene-
nsiercst Ha 5 % BBICOTHI IHKa (4TO 0003HayaeTcs AecsTHIHoN npobsio 0,05) kak
OTHOIICHHUE 001 IUPHHBI THKA K YABOCHHOW HIMpUHE (pOHTA:

T: W()}()5 /Zﬁ

Puc. 2.7. (A) [1Ba nuka XOpOLLO pa3peLLeHbl Ha BbICOKOKAYECTBEHHON KOMOHKe. [1ns ynpoLLeHus BOCTpUsTHS
HyneBasi MHUS MOA NUKaMK nokasaHa NyHKkTMpoM. (B) AHanoruyHoe pasgeneHne Ha To ke KONMoHKe nocne
ANUTenbHOrO Menonb3osaHns. Mukv Ha xpomatorpamme (B) HECKOMbKO HUXE, HO WX MOWaau Te Xe.
VlcTuHHas dopma cpesa nepBoro nuka nokasaxa NyHKTUPHOI NMHWEN.
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rne Wy s — mmpuHa nuka Ha 5 % ero BBICOTHI, f — PacCTOSIHUE OT NEepIEeHAN-
KyJIIpa, OMYIIEHHOI'O M3 BEpIIMHBI MMKAa HA HYJIEBYIO JIMHHUIO, 1O HadaJlbHOU
TOYKM KpUBOH mHKa (cM. puc. 2.6). Ecnu cpe3 nuka anunHee ¢ponra, 7> 1.
Ecnu nao6opor, 7'< 1. Ans cumMerpuyHoro nuka 7= 1.

OOpatuTe BHUMaHUE HA TO, YTO IMUKH MOTYT CTAHOBHUTHCS aCUMMETPUIHBIMU
M3-32 IUIOXOTO0 KauecTBa YMAaKOBKU KOJIOHKM WM COCOUHEHHH KanmWUIspaMu.
Bo3M0OXHO, COEIMHUTENbHBIN KanWwUIsp cpe3aH HEe TOJ NPSMBIM YIJIOM HIU
pe3b00BbIC COCAMHEHHS HE 3aTSHYTHl. TOraa BO3HHKAET XOJOCTONH 00BEM, KOTO-
pBI TUTOXO TPOMBIBACTCS TIOIBMXKHOW (ha30il, COOTBETCTBEHHO, MPOUCXOIUT
BHEKOJIOHOYHOE Pa3MBITHE MMUKOB. B 0COOEHHO HEYJauHBIX CITydasX MUKHA MOTYT
pacmermsaThesa. HakoHer, HeITOTHRIE COeTMHEHHS MOTYT IIPOCTO MPOTEKATb.

Pa3mbITHE THKAa MOMET CUIBHO OTIPaHMYUTh BO3MOXKHOCTH OIPENENEHUS
BPEMCHU YJCP)KUBAHMSA W KOJIMUYECTBCHHOTO COJCP)KaHHSA aHAIH3HPYEMOTO
BemlectBa. Kak mpaBuio, NOOHTHCS yIOBIETBOPUTEIBHON TOYHOCTH KOJH-
YECTBEHHOTO OMNpPEICICHUSI MOXKHO, €CIH COCEJHHE MHKH pa3pelieHbl M0
HYyJIEBOH NMWHUM. DTOT CiIydail moka3zaH Ha puc. 2.7 A. 3xech nuk 1 mocturaet
HYJIEBOW JINHHUU (T.€. COOTBETCTBYIOIIEE BEIIECTBO MOJIHOCTBIO IMIOUPYETCS) 10
Hayajia BeIXoja nuka 2. [Inkn umerot ué€rkyio opmy, 3HaueHHs Kak o (uiam R),
Tak U A, (unu T) npueMieMsl, MUK Xopoulo pasperiensl. Ha puc. 2.7 b noxasan
Cily4ai, KOrja 3HaueHHE o Takoe ke, HO Ax OoJbiie. 3/1ech XOTs TUKH B 00ILIEM
pa3peeHsl, TPAaKTUYECKH OHU NEPEKPHIBAIOTCS. Ecny B OMbITE MPEabABIAIOTCS
MOBBIIICHHbIE TPEOOBaHMS K KOJIMYECTBEHHOMY OIIPEAEICHUIO, TaKas XpOMaTo-
rpaMMa MOXKET OKa3aThCsl HETIPHEMJIEMOH, MOCKOIbKY 3HAUUTENIbHAS YacTh Cpe3a
muka | BBIXOZUT oA MHKOM 2. TOYHOCTP W TPaBHIBHOCTH B TaKOM OIIBITE
ropasfio Xyxe, 4TO 3acTaBiseT IPUHMMATh MEphl K YCTPAHEHHUIO STOro
HEOCTaTKa.

2.2.A. OcHoOBHblIE ypaBHEHUS, onncbiBatoLLMe obpasoBaHme
Xpomartorpagmuyeckoro nuka n xpomartorpadguyeckoe
pasgeneHve

Korma mpoGa BBOOWTCS B KOJIOHKY, aHAIM3HPYEMOE BEIIECTBO (IIPU YIIPO-
MIEHHOM DPAacCMOTPEHHH TIPoIlecca) MOXET HaXOIUThCA B JBYX MeCTax — Ha
MMOBEPXHOCTH cOpOEHTa WM B TOIBIKHOM ¢aze. [1o Mepe Toro, Kak pacTBOpEH-
Hasl poba mepeMenacTcs B0JIb KOJOHKH, UMEET MECTO JUITMHHBIN PsiJl OCIEI0-
BaTEIBHBIX TPOIIECCOB azcopOumu — naecopOrmu. [lanee pacCMOTPEHBI HEKOTO-
phIC OCHOBHEIC MOJIOKCHUS, CBSI3AHHBIC C TPOLIECCOM TFOMPOBAHUS.

2.2.A.1. H3zomepma aocopoyuu. Korma mpoba pacTBOpeHa B TOIBHIKHON
(aze, mepemernaromeiics Mo HEMOJBIKHOIN (asze, mMeer Mecto amcopOIus
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BILIOTH 10 JOCTHXKEHHsI PaBHOBECHS, MYCTh AK€ HEMPOJOJDKUTENbHOro. Jlist
ONHCAHMS 3TOTO COOBITHS JIy4YIle BCETO BOCIOJIB30BATHCS HM30TCPMOU. XOTA
CYyIIECTBYET MHOKECTBO M30TE€PM (B 3aBHCHMOCTH OT TOTO, KaK IMEHHO TPOIIECC
OTIMCBHIBAETCSI MAaTEMaTHUECKH), Yallle BCETO I HECTIOXKHBIX XpoMarorpaduyec-
KHX pa3felleHui UCTIoNb3YIOT n3oTepMy Jlenrmiopa. Puc. 2.8 wimoctpupyet Tpu
BO3MOJKHBIX THIIA COOTHOIICHHH MEXIy KOHICHTPAIHMAMH aHAIN3UPYEMOTO
BeIIleCTBa Ha MOBEepXHOCTH copbeHTa C; U B MOABIKHON (a3e C,, A TaHHOTO
copOeHTa.

aHTUINEeHrMIOpOBCKas NUHelHas
nsotepma ! usotepma
5 /
g /
] usotepma
o
I -
G / - Jlenrmiopa
—
A
/

Cnoae.

Puc. 2.8. U3otepmbl ancopbummn. B naeane xpomartorpacguyeckoe pasgeneHue AOoMmKHO
OCYLLECTBNATLCA Ha NWHENHOM y4yacTke M30TepMbl, MOCKOMbKY NpU 3TOM BpemeHa
YAEPXMBAHWUSA HEe 3aBUCAT OT KOHLIEHTPaLMM aHanM3mpyemMoro BeLLecTsa.

1. Korma pacnpenenenue pacTBOPEHHOTO BEIECTBA MEXIY ITOBEPXHOCTBIO
Y TOJBYDKHOHM (pa3oil He 3aBHCHT OT KOHIEHTpALMHU JIAHHOTO BEILECTBa,
HU30TepMa SBISETCS JIMHEHHOM (TOuHee, KOHLEHTpAIUs MPUXOJUTCS Ha
JMHEHHBIH y4acTOK H30TepMbl ancopbumu). Ecnm Hukakue npyrue
(dakTopel HEe JEHCTBYIOT, NHK OyAeT CHUMMETPUYHBIM, a BpeMs
YIEpKUBaHHS — TIOCTOSIHHBIM.

2. Junana3oH KOHUEHTpauui, B KOTopoM mipu C; pacTér memnennee, yeM C,,
Ha3bIBAETCSl U30TEPMOH Jlenemiopa. AKTUBHBIE LICHTPBI HA TIOBEPXHOCTH
HACBIIAIOTCS. PACTBOPEHHBIM BELUIECTBOM, U €r0 U3UIIEK OCTAETCs B MO-
nBKHOW ¢aze. [Ipu gampHeEHIeM pocTe KOHIICHTPAIMH J0JS MOJICKYJ
PacTBOPEHHOTO BEIIECTBA, CBSA3AHHBIX C COPOCHTOM, YMEHBIIAeTCH,
MaKCHMYM ITHKa CMEIAeTCs B CTOPOHY MEHBIIETO BPEMEHHU yAep KhBa-
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HUA. OL[HOBpeMCHHO HC CBA3AaHHBIC C COp6€HTOM MOJICKYJIbI BBIXOSAT HA
Cpe3€ NnuKa, yaJJInHiA €ro.

3. B NpOTHUBOIOJIOKHOCTh 3TOMY, H30T€PMa MOKET HUMETh HEIWHCIHHBIN
XapakTep M KOrja COpOCHT (DAKTUYECKH aKTHBHUPYETCS TPHU aicopOImu
pacTBopéHHOrO BemiecTBa, T0 ecTh C; pactér Ovictpee, ueM C,. Takas
M30TepMa Ha3bIBACTCS aumujeHeMioposckol. B xpomatorpaduu 31O
OyIeT MPOSBISTHCS 32 CUET OOJBIIEH CTETICHH YACPKUBAHUS OOJBIIETO
KOJIMYECTBA MOJIEKYJI PACTBOPEHHOTO BelllecTBa. BpeMsi BbIX0O/a MaKCH-
MyMa TTUKa BO3pacTaeT, yanuHseTcs GpoHT nuka (6oJiee moapoOHO ITOT
BOTIPOC paccMOTpeH B [2]).

2.2.A.2. ®azoeoe ommnouwienue. B mnpuBuTo(azHBIX copOEHTaX HMeeTCs
ompenenéHHas 00JacTh MOCTYIIHOM MOBEPXHOCTH C AaKTHBHBIMH IEHTPAMH,
COOTBETCTBYIONIAasl AOCTYyHHOMY 00b&My. TouHO Tak e MOABIDKHaS (aza,
COTIPUKACAIONIANCS C TIOBEPXHOCTHIO, IMEET HEKHI JOCTYIHBIA 00BEM (MIMEHHO B
9THX 00BEMAX MPOUCXOINT MEPEHOC PACTBOPEHHOTO BeliecTBa U3 (asbl B (azy).
CooTHOIIIeHHE 3TUX 00BEMOB HA3BIBACTCS (Pa30BBIM OTHOIICHUEM (:

o=V Vu,

rae Vi — 00bEM TOBEPXHOCTHBIX AaKTHUBHBIX IIEHTPOB, a V,, — 00BEM
MOJIBMOKHOM (ha3bl.

BaxHOCTh 3TOTO MOHSATHS OIPENENSETCS TeM, YTO, ¢ Y4ETOM H30TEPMbI
azcopounu, K03PPUIMEHT EMKOCTH BBIPAKAETCS CICIYIONINM 00pa3oM:

x CJr, KOUYeCmeo ewecmea Ha noO8epXHOCMU

C,V, Konuuecmso eewecmea 6 NOOGUICHOU haze

DT0 cornacyercs ¢ BHILICIPUBEACHHBIM OMMCAHUECM MPOLECCa YACPKUBAHUS:
KOTJ]a PacTBOPEHHOE BEIECTBO MPOBOAUT OOJBIIE BPEMEHU B IMOABIKHOHN (haze,
€ro OTHOCHTENIbHAS KOHIICHTpanwus OOJbIIe, YeM B HEMOABWXKHOU (dase, u k'
yMmeHbinaercst. Koraa e pacTBOpEHHOE BELIECTBO MPOBOAUT OOJIbIIE BPEMEHH B
HETOJBIKHOM (haze, ero OTHOCHUTENbHAs KOHILEHTPAIMs TaM OOJIbIle, YeM B
moIBIKHOM (paze, u k' BozpacTaer.

2.2.A.3. Ypasnenue Hokca. Ypasuenue Hokca npeactaBiser coOod Teope-
THYECKOE OIMCaHKE IPOoIlecca pasMbITUs Xpomarorpadpuyeckoi 30HbI. J[is Ha-
gaja, mpeacTaBuM cebe, 9To OECKOHEUHO MaJblii 00bEM MPOOBI BBEIEH B MAIYIO
MyCcTyI0 TPYOKy, BEAYIIYIO HEMOCPEICTBEHHO B JETEKTOpP. 37ech Hamboiee
CHJIBHO CKa3bIBae€TCA HA Pa3MBITHHM 30HBI (M muka) nuddysusi pacTBOPEHHOTO
BEIlECTBA OT TOYKM C HauOOJbLIEH KOHIEHTpaIMed. JTO sIBJICHUE Ha3bIBAETCS
npoooabHOU Ouggysueli N ONPEACIACTCS XUMHUYECKUM ITOTEHIIMAIOM MEXKIY
00J1aCTSIMH € pa3HbIMU KOHIIEHTPALHSIMH OTIPEEIsIEMOTr0 BEIECTBA.
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Teneps 3amonHUM TPYOKY HOPHUCTHIM COPOCHTOM. B pe3ynbTare mosBiseTcs
MHOECTBO MyTel Mexay 3épHamu ¥ BHYTpH copOenTa. [Ipononsnas nuddysus
MO-TPEKHEMY HMEET MECTO, HO Telephb BCE MYTH MMEIOT pasHble auamerpbl. K
TOMY K€, HE COBIAJAl0T HU JUIMHBI IyTel, HU CONPOTHUBIICHHUE MOTOKY B HUX.
OTH pa3nuuus MPEICTaBISIOT COOOW JPYroil MCTOYHHUK Pa3MBITHS XpPOMAToO-
rpaduaeckoil 30HbI — TaK HA3bIBAEMYIO UXpesyto Ouppysuio.

CrocoOCTBYIOT pa3MBITHIO 30HBI TaKKe SIBJICHHS, CBA3aHHBIE C Macco-
MEPEeHOCOM. OTH SBJICHHS MOXXHO TPEACTaBUTH cebe, Kak O0OYCIOBICHHBIE
MPOJIODKUTENLHOCTBIO MIEPEMEIICHHS MOJIEKYJbl U3 TOYKH A B TOuky B (Kak
BHYTpH (pa3sel, Tak 1 Mexay (hazammu). Jlasee ONMMCHIBAIOTCS TP BapUaHTa Macco-
nepeHoca.

Bo-nepBbiX, MPOUCXOIUT MAaCCONEPEHOC PACTBOPEHHOTO BELIECTBA BHYTPH
MOJIBMKHOM (ha3pl U3 OJHOIO MYTH MOTOKA HA APYroil. TO Ha3bIBaeTCs MACCO-
nepenocom 8 noOsUICHOU ghase.

Bo-BTOpBIX, IMEET MECTO MACCONIEPEHOC B 00JIACTH MOABYIKHOMN a3kl MEXKITY
3épHaMU HaOWBKH, KOTOPBIE HE TIOJTHOCTHIO TIPOMBIBAIOTCS TTOJIBIKHOM (ha3oH, a
TaKke M3 ATHX 00JacTeil. DTO SABJICHHE HA3BIBAIOT MACCONEPEHOCOM 8 3ACHION-
HBIX 30HAX No0udichHoll ¢pazvl. CremnyeT TMOMHHTH, YTO CIOJa OTHOCHUTCS He
TONBKO MEX(a3HBIN mpoliecc, HO U Tporecchl aupdy3un U MaccolepeHoca B
caMo¥ TIOABIKHOH (pa3e B 3aCTOWHBIX 30HAX.

Hakowner, B copObeHTax ¢ OOIBIIMM KOJIUIECTBOM MPUBUTOM (ha3bl MOJEKYJIIBI
pPacTBOPEHHOTO BELIECTBA MEPEHOCSTCS B HEMOABIDKHYIO (ha3y U u3 He€ oOpaTHO
B TIO/BMXXHYIO. Takoi Ipoliecc Ha3bIBACTCS MACCONEPEHOCOM 6 HENOOBUIICHOU
¢asze. Kak u B ipeJbIAYIIEM CITydae, CIo/Ia OTHOCST TaKkKe TPOouecchl Tuddy3un
U MacCOIEepEeHOCca B HEMOABIKHOM (a3ze.

Ormyckast moApoOHOCTH, YKaKEM JIUIIh, 9T0 001mas 3pPeKTUBHOCTh KOJIOHKH
B TEpPMHHAX BBICOTHI NPHBEJCHHON BBICOTHI, DKBHBAICHTHOW TEOPETHYECKOI
Tapesike s (ueM MeHblIe /i, TeM Oosee 3(h(EeKTHBHA KOJIOHKA M TEM yXKE MHUKH),
onuceiBaeTcs ypaBHeHueMm Hokca [3]:

h=Av'"+ BN+ Cv,

rje v — NpUBEJCHHAs JHMHEHHass CKOpOCTh (T.€., OTHOIICHHE JIMHEHHOM
CKOPOCTH IIOTOKa K Kod(p¢uumeHty anpQy3nu aHaIHM3HUPYEeMOTo BEILECTBA B
MOJIBIKHOM (pa3e), 4ieH A ONMCHIBAeT BHUXpEBYIO Iuddy3uro, wieH B —
IpOJOIbHYIO, uieH C — MacconepeHoc.

3aBUCHMOCTh /1 OT Vv, COOTBETCTBYIOINAs JaHHOMY YpPaBHECHHIO, IOKa3aHa B
obOmem Bupe Ha puc.2.9. OOpaTuTe BHUMAaHWE Ha TO, YTO HaMOOJbIIAS
3 PEKTUBHOCTh XpOMATOrpauIecKodl CHCTEMBI JOCTHUTAeTCs Ha MHHHUMYME
kpuBoi. K coxanenuro, Takas ONTUMaNbHas IIPUBEJICHHAS CKOPOCTh IIOTOKA, Vo,

63



OCHOBHbIE TEPMUWHbI, MAPAMETPbI, MEPEMEHHbBIE N TEOPUA

J Bonee Bbicokasi
Temneparypa

\\H (BbICOTa TEOPETUYECKON Taperkm)
|
]
&
'
1
!

H min

Pacxon

Puc. 2.9. 3hheKTUBHOCTb KOMOHKM, BblpaXeHHas Kak 3aBUCUMOCTb BbICOTbl TEOPETUYECKON
Tapesikm OT pacxofga U Temnepartypbl. 3a ucknoyeHnem KpaVIHe ManbIX pacxoaos (KaK
npaeuno, << 0,1 Mn/MuH), Yem Bbllle MOTOK, TEM Hwke 3PPEKTUBHOCTL KOMOHKWU. [pu
NoBbIlWEHUN TemnepaTtypbl yMeHbLlaeTCA BludaHUE MacconepeHoca, 06LL|,aF| Sde)eKTVIB-
HOCTb NOBbILLIAETCA. Pacxou, npn KOTOpOM 3Ha4eHune HIMeHbLue BCero, Hm,'n, Ha3blBaeTcAd
onTUManbHbIM Ans xpomatorpadum, Fop.
KaK MPaBUJIO, HA TIOPSIOK MEHBIIIe 00BIYHO MCIIOJIB3yeMbIX. [IpHu Takoi CKOpocTH
MOBBIIIIEHHE 3(P(EKTHBHOCTH TOCTUTACTCS 3a CUET CYIICCTBEHHOTO CHIDKEHUS
MIPOITYCKHOM CITOCOOHOCTH IO KOJMIECTBY MPOO. 3aMETUM TaKKe, YTO YeM BBIIIE
TEeMIIepaTypa, TE€M BBIINIE WHTEHCUBHOCTH MEX(Pa3HOTO IMEPEeHOCa, COOTBETCT-
BEHHO, TEM MEHbIIE CKa3bIBaeTCs BIMSHHUE MaccorepeHoca. bmaromaps sTomy
3¢ (EeKTUBHOCTh CHCTEMBI MOBBIIIACTCS. XOTS 3TO — HE CIMHCTBEHHBIH (hakTop
(em€ oaMH — MEHbBINAs BSI3KOCTh COPOCHTA), OH CHJIBHEE BCETO CKa3bIBACTCS Ha
TOM, 4TO mpu OoJiee BBICOKOW TeMIepaType, Kak MPaBWIIO, MOXHO MOJIYYHTh
MUKY JTy4dmied (opMbl, B OCOOCHHOCTH, €CITH aHAIM3UPYEMBbIC BEIIECTBA HUMCIOT
OOJBIIYIO0 MOJIEKYIISIPHYIO Maccy.

Ha pasmeiTHe Xpomarorpaduieckoid 30HBI BIUSIOT H  (aKTOpPhI, HE
SIBIIIOIIAECS] COOCTBEHHO XpoMaTorpaduieckKuMu. B 4acTHOCTH, dKCIIepuMeHTa-
TOp MOXET MOBBICUTH 3PPEKTUBHOCTh CHCTEMBI, YMEHbBINIAS JO MHHAUMYyMa BHE-
KOJIOHOYHBIH 00BhEM. BHEKOMOHOUHBI O0BEM BIHMACT HAa MIMPHHY IIHKA,
BBIPAKEHHYIO Yepe3 Oucnepcuio, o”. COOTBETCTBEHHO, KaXIblil MHUKPOJIUTP
JIOTIOJTHUTEIBHOTO 00BhEMa B CUCTEME MEXKIY HHKCKTOPOM U JICTCKTOPOM (J1axe
€CJIM HE YYUTHIBATH BIIUSHUE KOJOHKHU, OMMMCAHHOE BBIIIC) OTPUIIATEIEHO CKa3bI-
BaeTcs Ha oOmIeit 2QPEeKTUBHOCTH crcTeMbl. B Hambosee TOYHBIX BBIPAXKECHUSIX
BHEKOJIOHOYHBIH 00BEM — 3TO 00BEM HMHKEKTOpA, BCEX COSAMHHUTEIHHBIX
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TPYOOIPOBOJIOB M JETEKTOpa. MaTeMaTH4eCKU 3TO BBIPAXKACTCS B BUIE CYMMBI
BCEX COCTaBIIOMIMX 00BEMa (CHOBA B TEPMHHAX JAWUCICPCUHM WM [IUPUHBI
MHKa):

2_ 2 2 2 2
6, =0,,+0, +..+0, +0,4,,

rae ¢ obo3HavaeT oOmmiA 00BEM, inj — WHIKEKTOP, cf; — MEPBBIA y4acTOK
COCIMHUTENILHOTO TPYOOIPOBOAA, Cf,— MOCICIHUI €ro y4acTok, det — AETeKTop.
Ha pwuc. 2.10 mokaszaHbl pe3yabTaThl ISl TPYOOIPOBOJOB, COBMANAIONINX TIO
JUIMHE, HO pa3lUyaolMXxcs [0 AuamMerpy (TO eCTh CHCTeM C pa3HbIMHU
BHEKOJIOHOYHBIMH 00b&éMamu). OOparuTe BHUMaHHE Ha TO, YTO B CHCTEME C
OOJBIIMM BHEKOJIOHOYHBIM O00BEMOM BTOPOW M TPETHH MHKH MPAKTUYCCKH HE
pa3peuIcHbI 10 HYJICBOH JINHUH.

2.2.4.4. Iapamempovt nuxa. [lapameTpbl THKa HCTOJB3YIOTCS IS KOJH-
YEeCTBEHHOT0 onucanusi npoduisi xpomarorpaduueckoro nuka. [1ockonbKy Ha
TeueHUe Xpomatorpadudeckoro mporecca B JKX BiHseT TIaBHBIM 00pa3oM
TuQy3ust, KOHIICHTPAIHS B JTFO0O0H TOYKE OMUCHIBACTCS TayCCOBOU (DYHKIIUEH:

C= 1 671/2()(/0 )2
cA+2mn
rae C — KOHIICHTpaIus B TOYKE X, ¢ — CTAaHAAPTHOE OTKJIOHEHHWE (IIMpUHA)

muka. OTCIoJa ONpeNeNsaoTCs MapaMmeTphl MHKa, MOKa3aHHble B Tabmuie 2.1.
IMompoOHee 3TOT BOMPOC paccMOTpeH B [4].

Ta6nuua 2.1
MapameTpbl NMKa C raycCoBbIM pacnpenerneHmem

[Tapametp Haumenosanue O6o03HaueHne Dopmyna
X2
[epssiit, M, ITnomane nmuka A J- Cdr
1
Bpems x5
Bropoii, M, YAEPKUBAHUS Z, (1/A) J- Cdt
(ueHTp Macc) o
X2
Tperuit, M, INucnepeus e (1/A) J- Ct’ dt—trz
Ral
YeTBEPTHIit YITHHEHHE K "2 2 2
M PTBIH, cpese (CIBHT 110 A, vnn t (1/A) J- C(t - t, )dt
’ dase) MyM,” N
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i o | O

Puc. 2.10. Pa3mbiTve xpomaTtorpacuyeckix 30H BO BHEKOSTIOHOYHOM 0OBbEME MU OfHUX U TEX Xe CTaHaapTe
n obvéme npobbl. Puc. (A) COOTBETCTBYET BHYTPEHHEMY AMAMETPY COEAMHUTENbHBIX TPyBonpoBoaos
0,127 mm (0,005 ptoima), Ha puc. (B) — 0,508 mm (0,02 gtoitma) (BpemeHa yaepKUBaHUS CyLIECTBEHHO He
u3mMeHunuch; xpomatorpamMma (b) coBuHyTa BhpaBO Ans YNpOLLEHUs cpaBHeHust). Cnepyet oGpaTuTb

BHWUMaHUe Ha To, 4T Npu anameTpe Tpybonpoeoaos 0,508 MM BTOpOi 1 TPETUIA MUKM NOYTW HE paspeLLeHbl
[0 HYMEBOW NIUHMK.
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2.3. O630p nprMémoB pa3paboTkm 1 onTMMmM3aunm
MeToauK

Pa3paboTka MeTOAMKH pa3felicHHs AaHAIM3HPYEMBIX BEIISCTB — Haubojee
TpyAo€MKas 4acTh paboThl XpoMaTorpaducra. s ynpoIiieHus 3Toro mpoiecca
pa3paboTaHbl MHOXKECTBO NMPUEMOB. HekoTophle W3 HUX OTPAaHUYHMBAIOTCS M3ME-
HEHHEM CYIIECTBYIOIINX METOINK, CXOTHBIX C pa3pabareiBaeMoil. Jpyrue mpu-
MEHSIOTCS, KOT/Ia M3HAYaIbHO HUYEro HE M3BECTHO O TOM, KakK JTOOUTHCA pas-
nenenwns. Jlanee paccMOTpeHbI HanboJee pacpoCTpaHEHHBIC U3 TAKUX TPUEMOB.

2.3.A. OnioTponHble psiabl U cuna antoeHTa

IMapaMeTphl CHIBI 3II0EHTa  HOMOTalOT XpoMaTorpaducTy OBICTPO OIpese-
JIUTh OTHOCUTEJBHYIO CHJIY JJIIOHTOB. [IepBbIM /IeOM OBbLIH OINpPEAEICHbBI 0~
OTPOIIHBIE PSIBI, KAXKIOMY DITFOCHTY [PHCBOCHO CBO& 3HAYCHHE € [5]. SHaueHue
€’ GBLIO PACCUMTAHO MO CPEIHEMY BPEMEHH yACPKHBAHHSA, TOTYYCHHOMY JJIst
0O0JIBIIOTO KOJUYECTBA PACTBOPSACMBIX BEIICCTB HA KOHKPETHOM COpOCHTE.

B tabmunie 5 B [IpunoxkeHnn npuBeIeHBI 3HAYCHIS g’ IUTSE OOJIBIIIOTO KOJIH-
YEeCTBAa JMIOCHTOB Ha psAAE MaTEpPHAIOB HEMOIBIKHOW (as3pl. B obmem Buze
3aBHCHMOCTb BPEMEHH YJICP)KHBAHHS OT € TAaKOBO, Y4TO 4YeM OOJIbIIE €, TeM
MEHBIIIE BpeMsl yJIep>KUBaHUSI ITAHHOTO aHAJIM3UPYeMOoro BeulecTBa. B TepMuHax
Xpomarorpaduy Ipu CPaBHEHHH XapaKTEPUCTHK DIIIOMPOBAHMS JABYX JJIIOCHTOB
TOBOPSIT, YTO DIIIOCHT, IPUMEHEHHE KOTOPOTO IMPHBOAUT K BO3PACTaHUIO BpeMe-
HU YAEPKUBAaHUs BEIECTB, SBIACTCS Oosiee crmaObIM, a TOT, KOTOPBIH HaéT
MCHBIIIEE BpEMs yIEpKHUBaHMA, — Oosiee CHIBbHBIM. B uwacTHOCTH, ecnu Hemon-
BIOKHasT (a3a TpeicTaBiseT co0Oil cHIMKarenb, TIeKcaH, MMEIONMH Maioe
3HaueHHe &, ABIACTCA OUCHb CAOBIM DIIOCHTOM, 4 METaHON, y KOTOPOTO &
BEJIMKO, — OYEHb CWIbHBIM. bojiee KOHKPETHO, yBeIUYEeHHE ¢ ma 0,05 (r.e.
nepexo/] Ha 0oJiee CHIIBHBIN JJIIOCHT) NPUBOAMT K yMeHbleHHto k' B 2 — 4 paza.
Hanpotus, ymensirenne & Ha 0,05 (T.e. mepexon Ha Gojee ciabblil HIHOCHT)
NPUBOAMT K yBenudeHuto k' B 2 — 4 paza.

VY 1106Hee BCEro MoJb30BaThCA € VIS POTHO3HPOBAHHS MPHMEPHOTO COCTABA
MOJIBMYKHOM (ha3bl, MPH KOTOPOM MOXKHO IMOJIyYUTh IPUEMIIEMbIC BPEMEHA YCp-
suBanus. ClelyeT OTMETHTb, UTO 3HAYCHHS £ OCHOBAHBI HA MPOIECCAX ancopo-
UM, COOTBETCTBCHHO, HAUOOJNBIIAS I(PPCKTHBHOCTh MPUXOIUTCS HA yYACTOK
pas3eNieHust MeX Ty KUIKOHN 1 TBEPAOH (azaMu.

* “
B xauecmee sntoenma mooicem 0bimv UCNONL306AH U YUCIbLL pACMBOPUMEND. (NPUM. PeOaKmopa)
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Bpemst ynep:xuBaHus B TepMuHax Kodhduimenta EMKocTH k' [k'= (¢, — 1))/, TOC
t, — BpeMsl yIepKMBaHHs aHAJIM3UPYEMOT'O BEIIECTBA, fy — BPEMS YACPKUBAHUS
HECOpOMPYEeMOro KOMIIOHEHTa]| TPOSIBISET BBIPAKCHHYIO JIOTapUDMUIECKYIO
3aBHCHMOCTb OT COCTAaBa HIIOCHTA. SHAYCHHE € IS TONBIKHON (a3bl CMEIIaH-
HOTO COCTaBa 3aBHCHT TaKXe OT MMapaMeTPOB KOJOHKH M Pa3eisieMbIX BEIIECTB.
VYpaBHEHUS A7 TPOTHO3MPOBAHUS MPHUMEPHOTO COCTaBa JBYXKOMIIOHEHTHON
TIOJIBYKHOM (pa3bl CIIOXKHBI, a WCIIOJIb30BaHNE MX TPyHoéMKo. [ ymporueHus
paboTsl Xpomarorpaducra HNOCTPOSHBI MHOTOYHCICHHBIE HOMOTPAaMMBI (CM.,
HanpumMep, puc. 2.11). Jins mepecuéra K 3HauCHMAM & IS OKCHIA AMOMHHHS
MOYHO BOCIIOJIb30BaThCA TPUOMIKEHHOH dopmymoit 1,3 €° (Si0,) = £° (AL,03)
[5]. Ytober BOcmosb30BaThes puc. 2.11, coemuHUTE TPSMON JHHUEH paBHBIC
3Ha4YeHNs € Ha BEpXHEW M HIKHEW 1mKajax. B Touke nmepecedyeHus 3Toil mpsamMoit
€O IIKAJIOH COCTaBa ABYXKOMIIOHEHTHOTO 3JIIO€HTa OyIyT yKa3aHBI TOJH KaXI0-
ro KoMmmoHeHTa. Ecim mpsMmble HE mepecekich, TaHHAs Iapa KOMIIOHEHTOB
HemnpurogHa Juisi TpeOyemoro paszaeneHus. Hanpumep, ABYXKOMIIOHEHTHBIC
3IOCHTHI cO 3HaueHHeM & 0,55 MOIYT HpeCTaBIATh COOOI CMECH H30IPOIIH-
JIOBOTO CHHUpPTa C IEeKCaHOM B OTHOWIEHWM 55:45, M30NPOMUIOBOTO CIHUpPTa C
MUXJIOPMETAaHOM B COOTHONICHHH 72:28, MeTaHONa C JTWIOBBIM 3()UPOM B
cooTHoIIeHNH 14:86.

IIpu nonb3oBaHMM HOMOTPAMMOM CJelyeT YUUThIBaTh JBa MOMeHTa. Bo-mep-
BBIX, HE BCE CHJTMKATE/TH HACHTHYHBI, TAK YTO IIKAIBI € SBIISIOTCS MPHOIMKEH-
HBIMH. BO-BTOpBIX, caMoro mo ceGe MokasaTens € HeIOCTATOYHO, 4TOOBI Cie-
JIaTh BBIBOJ O MPEUMYINECTBE OJHOM Maphl IOSHTOB 10 OTHOLICHHIO K IPYTOH,
TaK Kak OH OTPEACIIeTCS] B3aUMOJCHCTBHEM (DYHKIIHOHAIBHBIX TPYIIIT PaCTBOPH-
TelNed B DIIIOGHTE M aHATM3UPYEMOro BellecTBa. HasHaueHWe HOMOTpamM,
cKopee, B TOM, YTOOBI MOJICKA3aTh, KAKOM COCTAaB JIIIOEHTa MOXHO HPHUHATH 3a
OTIIPABHYIO TOYKY HPH pa3pabOTKe WM YTOYHCHUU METOIUKH.

Emé oxmu mapamerp, Ha OCHOBE KOTOPOTO MOKHO IPOTHO3HPOBATH BpEMEHA
YACPKUBAHUS,— TO MOJSAPHOCTh P'. 3HadeHwst P’ Ayt OOJBINOTO YUCIa DIFOCH-
TOB TaKXe TpHUBEIEHBI B Tabmuie 5. B oTnmume ot 80, 3HaueHus: P’ ompene-
JISFOTCSI TIO TIapaMeTpaM PaBHOBECHOTO PACIpEICNICHUs], TO €CTh HE OTHOCATCS K
pa3fencHNIo, MPU KOTOPOM TJIABHBIM IIpOIlecCOM sBiseTcs amcopoOuus. Ilapa-
MeTp P’ menecooOpa3HO MPHUMEHSATh B PACIPEICIUTEILHOW XpoMaTorpaduu,
HaTpUMep, KOTJla UCTIONB3YIOTCS 00pamEHHbIe (a3bl (OKTaACIUI, OKTHI, (heHUI
1 T.IL.).

B o0mieM BHJE€ COOTHOIICHUE 3HAYCHUI k' JJIsl 3aJaHHOTO aHAIU3UPYEMOTO
BEIECTBA U BYX Pa3HbIX MOJABMKHBIX (a3, 1 U 2, MOKHO OMUCATH CIEAYIOIUM
o0pazoM:
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logk—%:ﬂ_
K2

B mepBoM, mOBONBHO TpyOOM, NPUONMIDKEHHH MOXKHO CYHTATh, YTO IS
3JTIOCHTA U3 JBYX U 00J1€e KOMIIOHEHTOB

P,:VIPI +V2P2+...+V,,P,,,

rae V,— o0néMHas 101 n-ro KOMIIOHEHTA P,

2-MeTokcuaTaHon un Boaa, 50:50

f

1M30nponunoBbIn cnupT 1 Boaa, 35:65

aueToHUTpun v Boaa, 44:56

TeTparmapodypaH 1 Boga, 38:62

\ H-MPONUIIOBbLIN CNUPT 1 Boaa, 29:71

Puc. 2.12. SniompoBaHne YeTbIpEX MHOrOSAEPHbIX apoMaTUYeCKMX YrneBodopodoB Ha
copbeHTe Cig C NOABMXKHBIMK hasaMu ykasaHHbIX COCTABOB (B OOBEMHBLIX AONSIX).
Mopsipok Beixoga: 6eH3on, HadpTanuH, peHaTpeH, aHTpaLeH.
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IIpumenerne 3THX (GopMyn HaéT UCXOAHBIA COCTAB MOIBHXHON (ha3bl I
pa3pabotku meronuku. K mpuMepy, 4TOOBI MPUTOTOBHUTH 3ITIOCHT CO 3HAYCHUECM
P’'=6,9, MOXHO UCHOJNB30BaTh CMECh BOJABI C AllCTOHUTPUIOM B COOTHOIICHUU
00BEMHBIX Honel 25:75

PﬁzoVﬂzo +PACNVACN =10,2 x0,25 + 5,8 x 0,75 =6,9
WM CMECh BOJBI C M30MPONUIOBBIM CITUPTOM B COOTHOIIEHHUHU 48 : 52
Py oViro+ PrpaVips =10.2x 048 43,9 % 0,52=6,9).

Puc. 2.12 mwumrocTpupyeT npeaesbl TPUMEHUMOCTH OMUCAHHOTO MPHUOIMKEH-
HOTO MeETOJa. 3Iech 4epe3 KOJOHKY ¢ copbeHTtoM Cig NPOIyCKaTd CMECh
YeTHIPEX apOMATHYCCKUX YTIIEBOIOPONOB. I1oaBIKHBIE (pa3bl OBLIH COCTABICHBI
TaK, 4TOOBI TOJYYHUTh MO BO3MOXKHOCTH OJH3KHE XpPOMAaTOrpaMMbl. Pacuér
3HaueHni P’ gaér: 7,85 mig cMecu 2-METOKCHATaHOJA M BOABI B COOTHOIICHHH
00béMHBIX moiiet 50:50; 8,00 — mist cMeCH MU30TPONMIOBOTO CITUPTa U BOIBI B
cooTHoIeHuH 35:65; 8,26 — 1 cMecH arleTOHUTPHIIA U BOIbI, 44:56; 8,40 — ms
CMEeCH H-TIPOTIMJIOBOTO CIHpTa W BOABI, 29:71; 7,84 — mist cMecH TeTparuapo-
¢dypana u Boapl, 38:62. Jlnamazon 3nauenuit P’ — ot 7,84 mo 8,40 mokaspIBaer,
YTO HCIIOJH30BaHUE TaHHOTO TapaMeTpa JaéT BecbMa MPHUOIMKEHHBIC YCIOBUS.

2.3.6. TpeyronbHble gnarpammbl NHOEHTOB

s paspenenuii ¢ oOpaménHo-(a3HbIMI COPOSHTAMH UCTIONB3YIOT TPEYTOJb-
HBIE MarpaMMbl, B KOTOPBIX B BEpIIMHAX TPEYroJIbHHKA PacIOOKeHbI BOJA,

1 BoAa

aueToHuTpun 3 2 MeTaHon

Puc. 2.13. TpeyronbHasa guarpamma 3r0EHTOB ANS ONTMMU3aLUMK YCIOBUIA pasgeneHust
(onncaHune cM. Mo TekcTy)
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AI[CTOHUTPHJI WK TeTparuapoypaH ¥ METaHOT WU U3OMPOIWIOBBIN cUpT [7].
JUJIs ONTUMU3AIMH HCIIONB3YIOT PE3yNbTAaThl, COOTBETCTBYIOMNIME TOYKaM OT 1 10
7 (puc. 2.13). Tpu my4mux ais pa3felcHUs COOTHOIICHUS, HAIPUMED, TOUKH 5,
6 ¥ 7, CTAHOBSATCS BEPIIMHAMHU HOBOTO TPEYTOJIbHUKA, 3aTEM HAXOJAT CIIE YeThI-
pe pe3yabTara s Touek 8, 9, 10 u 11 (3mech Touka 8, HampuMep, COOTBETCTBYET
COOTHOIIIEHHUIO aIlleTOHUTPUIIA MeTaHoJia ¥ BoAbl 42,5:42,5:16,5). AHaIOTUIHBIM
00pa3oM ONTHUMIBHPYIOT COCTaBBI cMeceil MOOBIX TPEX 3IFOCHTOB, KOTOPHIE
BOOOIIE CITIOCOOHBI CMEMIMBATHCA APYr ¢ ApyroMm. Ecim B BepmmHax mepBo-
HAYAIBHOTO TPEYrOJbHUKA PACIIONOKUATh HE YHCTBIC PACTBOPHUTEIIH, a CMECH,
KOJIMYECTBO HUTEpAIMi IO OKOHYATCIHHON ONTUMH3AIMH MOXHO YMCHBIIUTS.
Hanpuwmep, ucnons3zoBanue 100 % auneronutpuna, 100 % Boast unu 100 % mera-
HOJIa pellko AaéT Xopoulee pas/iesieHHe, MOITOMY B OZHOW M3 BEPIIMH MOXHO
pacCIIOJIOKUTh CMECh C COOTHOIICHHWEM AaIleTOHWTPHIA, METAaHOJIa ¥ BOJIHI
80:10:10 u Tak manee. Pazymeercs, 1moyie3HO 4TO-TO 3HATH 3apaHee O TpedyeMoM
XpoMmarorpadu4eckoM pasfeneHud. [l yCKOpeHHS ONTHMH3AIMH MOXKHO
WCIIOJIb30BaTh KOMITBIOTEPHBIE AJITOPUTMBI, IS pacuéTa 4eThIPEXKOMIOHEHTHBIX
cMecel AITIOCHTOB MPUMEHATH AUarpaMMmy B BHIC TeTpadzapa. Bo Bcex cimydasx
9TH TPUEMBI TIO3BOJIIIOT HAWTU COOTHOIICHHWE KOMIIOHEHTOB CMECH AJIFOCHTOB,
JaroIlee B W30KPATHYCCKOM PEXHME ONTHUMANbHOS Pa3/ICICHHE BCEX ITUKOB.
ITockoabpKy METOJl ONTUMH3AIMH HUYETO HE TOBOPHUT O EMKOCTH KOJOHKH (T.C.
HanOOJBIIEM KOJIMYECTBE IHKOB, KOTOPBIE MOTYT OBITH pa3[elieHsl Ha MUHH-
MaJIbHO IPHUEMJIEMOM YPOBHE B 3aJaHHOE BpEM$), IPHUEMIIEMOCTh pa3pelIeHuUs
JI0 HyJIEBOW JIMHUM HE rapaHTHpyeTcs. COOTBETCTBEHHO, MPUEMIIEMOE C TOYKH
3peHus XpoMmarorpaducra pazaeneHre MOKET OKa3aThCs BO3MOXKHBIM TOJIBKO B
TPaIMEHTHOM PEXKUME.

2.3.B.  OkoOHHble gnarpammsl

Jnsa cnabbIx opraHndecKux KUCIOT JIeMUHT TPEeaIOKIIT HCIOIB30BATh OKOH-
note Ouazpammel [8]. Jns KaXIOH mHapbl AJIIOCHTOB CTPOUTCS 3aBUCHMOCTD
COOTHOILIEHHS BPEMEH yJEpKUBAHUSA OT BOJOPOJHOIO MOKa3aTelns 3moeHTa pH.
Ha puc. 2.14 nokazaHa OKOHHas AMarpamMma JUil YeTBIPEX aHAIU3UPYEMBIX
BemectB. OOparnTe BHUMaHHME Ha TO, YTO MOCTPOEHBI IIECTh 3aBUCHMOCTEH
paspeuienus ot pH st mecTu codeTaHuil aHaTU3UpPyeMbIX BelecTB. JInHwMA,
nepecekaromias ocb Ry B camoil BBHICOKOH TOUYKe, MOKa3bIBaeT, Mpu kakom pH
JOCTUTAeTCs ONTHManbHOe paspemieHre. OKHa MOA KPUBBIMH JAIOT JIOKAIbHBIC
ONTUMYMBI pa3pelIeHus A BCeX Iap aHaIM3HPyEeMBIX BemiecTB. [laHHBINA cro-
€00 ONTUMHU3AIMK OCOOCHHO XOPOII JUIsl CHCTEM C MHOYKECTBOM aHAIN3UPYEMBIX
BEILECTB, MOCKOJIBKY ISl TOCTPOCHUSI TpaMKOB HCIOJIB3YIOTCS pPEe3yJIbTaThl,
MOJY4YEHHBIE B OIBITE.
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Puc. 2.14. OkoHHas Aumarpamma Ans YeTbIpéX aHanu3vpyemblX BELLEeCTB Mpu pasHbIX
3HayeHusx pH. Hanbonbluee pa3pelueHne coctaensieT okono 1,5 npu pH = 4,2.

JIsi  OKOHYATENIFHOM ONTHUMM3AIMK YCIOBHHA XpOMarorpapuyeckoro OIbiTa
HYXHO TaKKe TIPUHUMaTh BO BHUMaHHE pa3yMHBIE IIpeAeibl BpeMeH
yAEpKUBaHUS U IPYTHX [TapaMETPOB.

2.3..  TMpobHble rpagneHTbl

OnvcaHHbIe BBIIIC TPUEMBI OCHOBAaHBI HA CHCTEMHOM TOAXOJE K pa3paboTke
METOJIMKH pa3neneHus. [Ipu 3ToM B IPEANONoKEeHHH U30KPATHYECKOTO PEKIMa
HU3MEHSIOT OJHY IEPEMCHHYIO (MIIH HECKOJBKO B3aMMOCBSI3aHHBIX ITEPEMCHHBIX)
U UCCIIEAYIOT pe3ynbTaThl. Takue mpuéMbl BecbMa 3 (HEeKTUBHBI, €CIIH U3BECTHO,
13 KaKMX BCIIECTB COCTOMT MPO0a W IOHSITHO, KaKHWE MapaMeTphbl pa3aeieHuUs
Han0oJIee BajKHEI.

B cmywasx, xorma HEM3BECTHO Ha)Ke KOJIMYECTBO IMEPEMEHHBIX, NPUMEHSTH
HM30KPaTUYECKUH IMTOAX0J PHCKOBAaHHO. Bo-TepBBIX, TPYAHO CKa3aTh, OyayT Jin
JNMIOWPOBAHBI Bce MUKH. HekoTopwle BemiecTBa yISPKHBAIOTCS CTONb CHIBHO,
YTO COOTBETCTBYIOIINE IUKH CIMBAIOTCS C HYJICBOU JHMHUEH (€CTH M30KpaTHIeC-
KHE€ YCIIOBUS NPEANOYTUTENbHBI, CIeyeT HAYMHATh C CAaMOr0 CHUJIBHOTO DIIIOCH-
Ta. B 9TOM ciy4yae MOKHO HalTH BpeMsl YIAEp>KUBaHUS MOCIEIHEr0 MuKa. 3aTeM
MOXKHO YMEHBIIATh CHIy MOJBI)KHOW (ha3bl, HACKOJIBKO ITO MO3BOJSACT PAacUET
IO TPEYTOJIBHON TUarpamme).

Ecnu npeanonaraercs rpaqueHTHBIN peXXUM, MOXKHO NPOBECTH OMBIT C MaKCH-
ManbHbIM rpagueHToM oT 0 1o 100 u nomxyuuts xpoMaTorpammy. 13 He€ MoxHO
OLICHHUTH CHJIY DJIIOCHTA, HEOOXOAMMYIO IUISl DIIIOMPOBAHMS KaXXJOr0 M3 KOMIIO-
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HCHTOB aHaJ'IPI3PIpy€MOﬁ CMECH, a 3aTCM CHCJIaTh MOIBITKY pa60TaTI) C MCHBIIINM
TpaaACHTOM WJIN JaKE B U3OKPATUYCCKOM PECIKUME.

2.4. JInHEeNHOCTb, YyBCTBUTENbHOCTb, Npeaen
oBHapyXeHus, OTHOLLEHWE CUrHan-wymM v NpUrogHoCTb
cucTeMbI

BoNbIMHCTBO METOMUK KOJMYECTBEHHOTO aHAJIM3a MpEeAIoyaraeT MocTpoe-
HHUE KaauOpOBOYHOH KPHUBOH MO HaOOPY CTaHIAPTOB C M3BECTHBHIMH KOHIICHTpA-
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|
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|
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» 1 > AR
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___________________ .
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”,
uaqano koopauHaT KoHLeHTpaums
(x=0. v=0)

Puc. 2.15. Mpachvk 3aBUCMMOCTM OTKNMKA [eTekTopa OT KOHUeHTpaumu. CtaHaapTbl C Camoii BbICOKOW W
CaMoil HWU3KOM KOHLIEHTPaLMSMM aHanMaupyemoro BelecTBa (OTMEYEHbl «+») OMpefensioT NWHERHbIA
pabounii uanasoH. JIMHeiHas 3aBMCMMOCTb OMMCHIBAETCS YpaBHEHWEM y = mx + b, roe y — OTKIMK Ans
[aHHOM KOHLEHTpaLuu X, m — KO3 @UUMEHT HaKIOHa (COOTBETCTBYET YYBCTBUTENBHOCTU U KOS (ULIMEHTY
oTknuka Ry), b — Touka nepeceyeHnss ¢ ocblo y. Ecnu kanubpoBouHasi KpuBas MpOXOAWUT Yepes Hayano
koopauHart, b = 0.
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USMH aHAJTH3HUPYEMBIX BEIIECTB. B caMoM 001eM BUe KaiubpogouHas Kpusds
— 3TO rpaduK 3aBUCHMOCTH OTKJIMKA NETCKTOpa R OT KOHIICHTPALUH aHAJU3U-
pyeMoro BelllecTBa B pacTBOpE CTaHAAapTHOro obOpasua. Takoil rpaduk mokazaH
Ha puc. 2.15. Hanmenbimras u HanOObIIasi KOHIICHTPAIHSI, TP KOTOPBIX MOTYT
OBITh TIOJTyYEeHBI CTATUCTUYECKH MPUEMIIEMbIE PE3yJIbTaThl aHAIIN3a, OTIPECIISIOT
pabouuii ouanazon Konyenmpayui. B uneane xkanuOpoBoYHAs KpuUBasi 00Iagaet
CIeIyIOUIMMH cBoMicTBaMHU: (1) OHA JHHEHHA BO BCEM HAa30HE KOHIICHTPAIIHIA;
(2) eé mpomomKEeHHE MPOXOAUT 4Yepe3 Hadalo KOOPIMHAT (TO €CTh HYJIEBOI
KOHIICHTPAIUM COOTBETCTBYET HYJICBOW OTKIHK); (3) €€ HAKIIOH HE CIIHIIKOM
KpyT (Tak 4TO paboOumii AHanma3oH KOHICHTPAIWH HE CIHIIKOM Y30K), HO U HE
CJIMIIKOM TOJIOT (TaK YTO OTKJIMK 3aMETHO MEHSETCS NPU M3MEHEHHH KOHIICHT-
parum).

2.4.A. JlnHenHocTb

JIuHeitHOCTh KamuOpPOBOYHONW KPWUBOM IMOKa3hIBAET, HACKOJIBKO KOPPEIHUPYET
HaboOp TOYEK B KOOpAWHATAX OTKJIWK — KOHIEHTpamWs B Mpenenax padbodero
nuamna3zoHa. Touky ¢ caMoi Majioi ¥ caMoid OOJIBIIION KOHIICHTPAITUSIMU OTIpeie-
JSIOT paboumii Iuama3oH MeETOAWKH. KamuOpoBodHAs KpHUBas OIUCHIBACTCS
OOBIYHBIM ypaBHCHHEM JIMHCHHON 3aBUCHUMOCTH: y =mx + b, THe y— OTKIUK
JETeKTOpa, m — KO3(PQHUIUCHT HAKIOHA (COOTBETCTBYET YYBCTBUTCIHHOCTH
AR/AC), b — 3nauenue y, ipu KoTopoM x = 0, T.e. TOUKa NEPECEUEHHs C OCBIO )
(cMm. puc. 2.15). CreneHp KOppemsuy KaJTAOPOBOYHOW KpPUBOH ¢ JIMHEWHOM
3aBHCHMOCTBIO ONHCHIBAIOT C MOMOLIBI0 Kod(h¢uImenTa koppesmsuy 7. Jlis
Ba)KHBIX AHAJIUTHYECKH ONBITOB 3HAYCHHUE 7 JOJDKHO OBITH He Menee 0,995, s
MEHEe BaXHBIX CIIyd4aeB MOXKET ObITh IPHEMIEMBIM 3HaueHue 0,990 u maxe
MCHBIIIE.

MHorna xamruOpoBoYHAs KPUBAsi MOXKET OKa3aThCs CYIIECTBEHHO HETMHEHHOM.
OOBIYHO Tak OBIBAET MPH PabOTE CO CIIEKTPOPOTOMETPUICCKUMHU JETEKTOPAMH B
objacTé OueHb OOJBIIMX WM OYCHb MAJBIX KOHIICHTPAIlMH aHaTU3HUPYEMbIX
BEIIECTB, KOT/Ia UMEET MECTO OTKIIOHCHHE OT 3akoHa bapa. diyopumerpudeckue
JIETEKTOPbI JAIOT HEIWHEHWHBIA OTKIUK B O00JACTH BBICOKMX KOHIICHTPAIIHMA
BCJICJICTBHE TaK HA3bIBACMOTO CAMOIIOTJIOIICHUS: MOJICKYJBI aHAIU3HPYEMOIO
BEIIeCTBAa MEKAY (IIyOpeCHUpPYIOMIEH MOJCKYJIOH M NMPUEMHUKOM JIETEKTOpa
MOTJIOIIAIOT M3JIyYeHHUE, U3-32 STOTO PETUCTPHPYETCS] MEHbIIAasi HHTCHCHBHOCTH
(ITyOpeCcIeHTHOTO H3ITyYCHHS.

Ecnu xanubpoBovHast KpuBas SBISCTCS HETUHCHHOM, M TOOUTHCS JIMHEHHOCTH
moI00POM YCIIOBHUS aHANW3a He yHA€TCs, UCHONB3YIOT HEIWHCHHYIO alpOKCH-
Manuio. Ha puc. 2.16 moka3aHbl KyCOUYHO-TUHEHHOE M KPUBOJMHEHHOE TIPUOITH-
KCHHS 3aBUCHMOCTH OTKJIMKA OT KOHIIEHTPAIIMU HOJXYYECHHBIC ONBITHBIM IIyTEM.
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OOBLIYHO CHCTEMEI 06p360TKI/I JAaHHBIX BKJIIOYAIOT CPEACTBA alllpOKCHUMaAIUH,
OJJHAKO HCJIIMIIHC IIOHMMAaTb, KaK OHH ﬂeﬁCTByIOT. Kycquo-nHHeﬁHaﬂ
AIMpoOKCUMAIIUA COCTOUT B COCAMHCHHH COCECOHUX TOYCK OTPE3KaAaMHU IIPSAMBIX.
KOHHeHTpaHI/I}O B AHAJIUTUYCCKOM OIBITC HAXOAAT II10 COOTBETCTBYIOIIIUM
3HAYCHHUAM OTKJIMKA HAa OTUX OTPE3KaXx.

B Goree citokHBIX ciydasix Habop TOYEK KaTuOPOBOYHON KPUBOH MOXKET JICUb
Ha rpad¥K KBaJPATHOTO TPEXUWIEHA WIM MHOTOUICHA 0oJjiee BEICOKOTO MOPSIKA,
WHa4Ye TOBOPS, 3aBHCHUMOCTH OTKJIMKAa OT KOHIIGHTPAI[MH OMMCHIBaeTCS Ooiee
CJIO’KHBIM, YeM JIMHEHHOM, ypaBHEHHUEM.

OTKNKK

/ HenuHerHas annpokcnMauua

KYCOUYHO-ITMHENHas annpokcumaumsi

KoHueHTpauus
Puc. 2.16. [lga cnocoba annpokcumaLumui HEMMHEHbIX 3aBUCUMOCTEN: KyCOYHO-NMHENHas (LUTPUXOBAs NUHKS)
1 HemnHeHas (CnnowHas NnHWS). KyCouHO-NMHeHas annpoKcumaLms BbINonHsieTcs BbicTpo 1 He Tpebyet
UM noyTH He TpebyeT cnewnanuapoBaHHoro nporpammHoro obecneyernst. Yem Gonblue kpuBmuaHa (kak Ha
yyacTke Manblx KOHLEHTpaLWiA), TeM GOMblue OTKIOHSIETCS KyCOYHO-TIMHEMHas annpokcumaLust oT haktu-
YECKMX 3HAYEHMIA.
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24.b. YyscTBUTENBHOCTH

UyBCTBUTEIBHOCTh METOIUKH OMpeAeiseTcs Kak Kod(D(UIMEHT HaKIOHA
KamuOpoBouHOW KpuBoW. Kak mokazaHo Ha pwuc. 2.15, ero 3HaueHHE paBHO
AR/AC. boinbmeit 9yBCTBHTEIBHOCTH COOTBETCTBYET Oojiee KPYTOW HAKIOH
KaJIMOpPOBOYHOM KPUBOM, MHAYE TOBOPS, OTKIMK MEHSETCS CHIIbHEE IPH TOM XKe
U3MCHCHHM KOHICHTpanuu. Ilpu MeHbIIEH YyBCTBUTEIBHOCTH  HAKIOH
KaTHOpOBOYHON KpUBOW MeHbIE. [I0CKONMBKY Mpeie 3HAYCHUH OTKIINKA JCTEK-
TOpa JTAaHHOTO TUIIA U3MCHUTH HEIb3s, paboyunii Tuamma3oH oOpaTHO MPOMOPIIHO-
HaJIeH YyBCTBUTENBHOCTH METOUKH. He ciedyem nymams uy8cmeumenbHOCms ¢
npeoenom 0OHAPYICeHUs MEMOOUKU.

[ToyeMy 9yBCTBHUTEIBHOCTH aHalu3a NMpHUIAa&Tcs Takoe OoJbIIoe 3HaYeHHE?
Ecnu 4yBCTBUTENBHOCTD M3JIMIIHE BBICOKA, TNANa30H KOHIEHTPAIMH, B KOTOPOM
MO’KHO BECTH aHaNu3, OyJeT OYeHb y3KHM. UTOOBI MOMAcTh B 3TOT AMANa30H,
HY)XHO OYeHb TIIATEIFHO TOTOBUTH U Pa3BOAMTH NMpoObl. Eciu ke qyyBCTBUTEINB-
HOCTb M3JIMIIHE HU3KA, METOJHMKA HE MO3BOJIUT PAaclo3HaTh OJIM3KHE KOHIIEHTpa-
MY aHATM3UPYEMBIX BemecTB (puc. 2.17). UyBCTBUTENBHOCTD JOJKHA OBITH Ha
CpefHEeM YPOBHE, YTOOBI 00ECIEUUTh KaK BO3MOXHO OoJiee IIMPOKUI pabouuii
JIaIa3oH, TaK ¥ XOpolllee onpeesieHne OJIN3KNX 3HaYeHNI KOHLICHTPALIUH.

2.4.B. [penen obHapyxeHus

IIpenen oOHapyKeHUsI 3aBHCUT OT YCJIOBUI aHANM3a W MPUPOIBI OIpeeisc-
MBIX BEIIECTB M MOJYAC KaXKETCs OKyTaHHBIM TaifHO#. [lemo B ToM, 4TO st
OTIpe/IeIICHUs Tpeielia OOHAPYKCHUS HY)KHO HaUTH MHOXKECTBO MmapaMeTpoB. [1o
OTIpENICIICHUIO, TpeAesl OOHApyKEHHWs — 3TO TOYKa, B KOTOPOW CHTHAd OT
aHAJM3UPYEMOTO BEIIECTBA CTAHOBUTCS HEOTIMYHMBIM OT IIyMa B CHCTEME.
OpHAaKO ¢ TPAKTUYECKONW TOYKH 3PEHHsS MOXKHO paccMaTpuBaTh 3TO TOHSATHE
nBosiko. C OITHO# CTOPOHBI, Ipezen 0OHAPYKEHHsI OTPEIeIsIeTCs] METOIUKOM, C
JIpyroi — mpuOOPHOH YacThio XpoMarorpaduieckor yctaHoBKHU. [Ipexme, dem
MepelTH K JanbHEUIIeMy OOCYKICHHUIO, CICIyeT BBECTH CIIE OJWH IapaMmerp,
BIUSIFOIIUI Ha Tpe/ie 0OHApYKEHUs, & IMEHHO, OTHOIIICHUC CHTHAJ-IITYM.

2.4..  OTHOWEHNE cuUrHan-wym

OTHOILIEHHE CUTHAJ LIYM CBSI3aHO C OMNpENENIEHHEM OTKJIMKAa Kak TOTO, BO
CKOJIbKO pa3 CUTHAaJ OT aHaJM3UPYEMOTo BEIIEeCTBA JOJHKEH MPEBOCXOIUTH IO
YPOBHIO ITyM, YTOOBI CYMTATHCSI HICTHHHBIM CUTHANIOM. Puc. 2.18 mpencrapnser B
YBEJIMUEHHOM BUJE HYJIEBYIO JUHHIO U WUTIOCTPUPYET MOHATHE YPOBHS ILIyMa.
[Ipu n30KpaTHIECKUX YCIOBHSX IIIYM CHCTEMBI OOBITHO OTIPEACTISIOT, 3aITUCHIBAs
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OTKNKUK
OTKnnK

KoHueHTpaums KoHueHTpaums

OTKNKUK
OTKnnkK

KoHueHTpauus KoHueHTpauus

Puc. 2.17. TunuyHble kanubpoBoyHble kpuBble. (A) CrMLLKOM BbICOKasi YyBCTBUTENbHOCTb
(3HayeHne AR/AC cnuwikom Benuko) — pabounin AnanasoH cnuwkoM man. (b) HenvHenHas,
nepeceYeHne C OCblo y He B Hyre (MOXHO MCMONb30BaTb HESIMHEWHYI0 annpoKCUMaLmio, HO
HYXXHbl creumanbHble nporpaMmbl). (B) CnMWIKOM HM3Kas YyBCTBUTENbHOCTb (3HayeHve
AR/AC cnvwkom marno), nepeceveHune ¢ ocbto y He B Hyrne. () VineanbHasi kanubpoBoyHasi
KpvBasi: xopoLuasi HyBCTBUTENbHOCTb, NEpPeceyeHne C OCbio y NOYTU B HyIe.

CUTHAJI B XOJIOCTOM OIIBITE B TeueHue | — 2 qacoB. Hanbonpmuit pa3max curaaina
B 3TOM MPOMEKYTKE BPEMCHHU U CIUTACTCS IITYMOM CHCTEMBI.

B TPAAUCHTHOM OIIBITC HIIYM OIIPECACIIAIOT aHAJIOTUYHO, OJJTHAKO OIIBIT JOJIKCH
HUMETH OOBOJIBHO 60HBH.Iy}O MIPOAOJKUTCIIBHOCTD, IIPHU 3TOM HYXHO CJIICAUTH 3a
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MTOCTOSTHCTBOM YpOBHS Iryma. CKauKooOpa3HOE M3MEHECHUE OTKIIMKA M3-32 H3ME-
HEHHS COCTaBa IMOJABIXHOHN (a3bl IIyMOM HE CUUTAETCS.

Teneps MOXKHO OTIpEACIUTH Mpezei oOHapyxeHus. Ecian BbIOpaTh HaMMEHb-
mee OTHOIICHWE CHUTHAI-IIyM paBHBIM S5:1 (3amuceiBaercs S/N =15), To curHa,
YPOBEHb KOTOPOTO MEHbIIIE, He MPUHUMAaETCs B pacuér. UeM BbIlIe OTHOIICHUE
CUTHAJI-IIIYM, TE€M BBIIIE TOYHOCTh M CXOAMMOCTh aHaiu3a. [IpUHATH MEHbIee
OTHOIIICHWE CHUTHAJ-IIYM O3HAYaeT MOCTYMUTHCS TOYHOCTHEO M CXOJUMOCTHIO
paad BO3MOXHOCTH OOHapyXHWBaTh KaK MOXXHO MEHBIINE KOHIICHTPAIHH
aHATM3UPYEMBIX BEIECTB. BBIOOp ompenenseTcs 3aadyamul, CTOSIIUMH TIEepPE]
AHATUTHKOM.

Teneps MOXHO BBISICHUTH, KaKas pa3HHUIA MEXKIY IBYMsI BBIIICYIOMSHYTHIMA
TULIAMH TIpefieia OOHapyxeHus. [Ipubopueili TIpenen OOHApyKeHHs (HMHAYE
MPOCTO «IIpeaen oOHapykeHus», oOo3HauaeTcs LOD) paccUUTBIBACTCS MpPH
HU3KOM OTHOIICHWUHM CUTHAJ-IIYyM. 31eCh BCE, YTO HEOOXOJMMO, — OTINYHTH
HAJIMYMe OINPEJeIsIeMOro BeIIeCTBa OT ero orcyrcTBus. OOparuTe BHHMaHHE,
gTo Tpu S/N =2 mHK JIF000T0 aHATU3UPYEeMOTo BemecTBa MoxeT Ha 50 % coc-
TOATh W3 HiymMa. HeB3upas Ha 3TO, MMEHHO MpeAed OOHapyXeHHs OOBIYHO
PEeKIIaMUPYIOT MPOJAABIBI anmapaTypsl. [103TOMy HY)XHO 00s3aTEJIbHO Y3HATH,

SIN=145/5,0=29

OTKNUK

Curnan = 14,5
LWym = 5,0

HaunbonbLuee
~~ 3HaveHve Wwyma

HavmeHbLUee 3HaveHne wyma

Bpewms

Puc. 2.18. Pacuét oTHoweHust curHan/iwym. OGblMHO 3TO [ernakT B pasHblX 3KCMEpUMEHTax: CHavara
ANUTENbHO BXONMOCTYHO PErvICTPUPYIOT HYNEBYK NMHMIO, 3aTeM MPOBOAAT OMbIT C BBeAeHWeM npobbl. Ha
PUCYHKe NS YNpOLLEHNs NoKa3aHbl Kak M K aHanuanpyemoro BeLLecTsa, Tak 1 pasmax Lyma (0T HauMeHbLLEro
[0 HanBorbLLEro 3HaueHus).
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KaKoe¢ OTHOIIICHHE CUTHAJ-IIYM BBIOpall M3TOTOBHUTENb, KAKHE BEINECTBA M TPHU
KaKHX YCJIOBHSIX OIBITA OH aHAJIU3UPOBAII, YTOOBI TOYHO OLICHUTH JOCTOMHCTBA U
HEIOCTaTKH aImapaTypsl.

IIpenen oOHapyxkeHUs Mmemolduxku (TaKKe HA3BIBACGMBIA «IIpeIeNl KOJH-
YECTBEHHOTO OIpeeNicHus», 0003HavaeTcss LOQ) BRIOMPAIOT TAKOE OTHOIICHHE
CUTHAJI-IIIYM, YTOOBI HE MPOCTO PA3IHYUTh HAJTHYUEC U OTCYTCTBUC OIpEJeIse-
MOTO BEIIECTBa, & MOJYYUTh OCMBICIICHHBIH WM TOBTOPSEMBIH KOJIMYECTBEHHbIH
pe3ynbTart. COOTBETCTBEHHO, Mpeles OOHApYKEHUs] METOAWKH, Kak MpPaBHJIO,
OTIPEJICIISIOT TPY OTHOMIEHUSAX cHrHAI-yM oT 5 no 10. Utax, LOD u LOQ
OOBIYHO CYIIECTBEHHO Pa3JIUYHbI.

24.0. KoahduumeHT oTknmka

KoaddummenT oTkiImKka HCHIOIB3YeTCs] B METOANKAX KaK C BHEUTHUM, TakK U C
BHYTPEHHUM CTaHIapTOM. B MeTomuke ¢ guewmum cmandapmom KaauOpoBOU-
HYIO KPHUBYIO CTPOST C TIOMOIIBIO 00pa3IoB, MUANa30H KOHICHTPALUN aHAIA3H-
PyeMOro BEIIECTBa B KOTOPBIX MEPEKPBIBACT MPEANONAracMbIii HHTEPECYFOITUI
muana3oH. OOBIYHO KPUBYIO CTPOST I10 ISITH ToYkam. [Tocne Bamumayu MeToTu-
K MOYXHO YMEHBIIUTH KOJMYECTBO TOUEK OT BHEITHETO CTaHAAPTA U OIIPEIEIIATh
K03 PUIMEHT OTKIMKA R, IO HAKIIOHY KPUBOH WM JaXke MO0 OXHON Touke (00bIY-
HO CpeaHel, COOTBETCTBYIOIEH MperonaraeMoid KOHIEHTpallud aHaJIU3Upye-
MOTO BelecTBa). B o0oux ciydasx — npu onpeneiacHur ko3P PHUIeHTa OTKINKa
KaK I0 HaKJIOHY, TaK M IO TOYKE, R, BBIPAKAETCS B €JAMHHULAX OTHOIIEHUS
OTKIIMKa K KOHIGHTpauuu, T.e. (eaumHuna moriomenus)/ (M/m). Ecmm
KaaMOpOBOYHAs KpHBas JMHENHHA, R, — e€ koaddurmenT HaknoHa. OTKIUK AeTeK-
TOpa TMPH BBHIXOJC AHAIM3UPYEMOIO BEINECTBA, ACICHHBIA Ha KO3(duuueHT
OTKJIMKA, MaéT KOHIICHTPAIIMIO JTOTO BemlecTBa B Mpobe (0e3 ydéra macchl
poOBI, KO3PPUITHECHTA Pa3BEACHISI U TIP. ).

Ecnu ucnonesyercst euympennuti cmanoapm, 10 Hadana aHaju3a B IpoOy
BBOJISIT U3BECTHOE KOJIMYECTBO COCIMHEHMS, XUMHUYECKH TTOI0OHOTO OMpe/iersie-
MOMY BEIIECTBY, HO pa3ejeHHOr0 ¢ HUM XpoMmarorpaduyuecku U He SBIISIO-
IErocss 4acThi0 MaTpuisl HpoObl. [Ipu 3ToM mpexmnonaraercs, 4yTo Onaromaps
XHUMHUYECKOMY T0I00MI0 BHYTPEHHET0 CTAHIaPTa ONPEICIIEMOMY BEIIECTBY OHU
OynyT BecTH ce0s B TIpollecCe aHalnM3a CXOMHBIM 00pa3oM. BHyTpeHHU
CTaH/ApPT UCIIOJNB3YeTCs ISl KOHTPOJIS MOTEPh aHAIM3HPYEMOTo BEUIECTBA IPH
npefaHaIuTHYeCKoil 00padoTKe MpoObl M KOMIEHCAMH HEOOJBIINX OTKJIOHE-
HUH B paboTe Xxpomarorpada. Brpodem, mocnenHee He cTONb BaXKHO, KaK 3TO
OBLIO paHee, IIOCKOJIBKY B MOCIJIEIHEE BPEMsI METPOJIOTHYECKUE XapaKTePUCTHKH
annapaTypbl 3HAYUTENHHO TTOBBICHINCH. TeM He MeHee, BHyTPEHHHE CTaHIapThI
U cypporaTthl (T.e. BelIeCTBa, OTIIMYHBIC OT aHATH3UPYEMbIX, BBOAUMBIE B POOY
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JI0 aHaJIN3a) MO-TIPEKHEMY UTPAIOT BXKHYIO POJIb, €CIIM MIMEET MECTO 3HAUUTENb-
Hast 0OpaboTKka NpoObI 10 BBOoAa B Xpomarorpad. Jlemo B ToM, uTo HHaye
HPOKOHTPOJINPOBATh NMOTEPH AHAIM3HPYEMBIX BEIECTB B Ipolecce IpoOomo-
TOTOBKH CTaHOBHUTCS HEBO3MOXKHO.

IIpr WCcnoONBp30BaHUM BHYTPCHHHX CTaHAApPTOB HEOOXOIUMO YOCIUTHCS B
JUHEWHOCTH OTKJIMKA JAETCKTOpa Ha BHYTpeHHHH cTaHmapt. KoadduuueHt
OTKJIMKa DPACCYUTHIBAIOT MO OTHOUICHHWIO IUIOMAMU TMHKa aHAJIH3HPYeMOTro
BemecTBa (A4,) K TUIOIIAIU MTUKA BHYTPEHHETO CTaHmapTa (A4;) U KOHIEHTpaIuu
BHyTpeHHero ctanaapTa (C;) B KaTuOpoBOYHOMH Mpooe:

— Au /Ais

I

A

R

3areM HaXOIAT KOHIICHTPALMIO ONPEACIIeMOT0 BEIIeCcTBa B MpoOe KaK OTHO-
IICHUE IIOMIAIN MTUKA 3TOTO BEIIECTBa A, K IUIONMAAN KA BHYTPCHHETO CTaH-
napra A;; 1 ko3pPUUUEHTY OTKIIMKA R

o A4

u Rf

24.E. PaspaboTka METOANKM

MeTtoauky pa3padaThIBalOT HE Ha MyCTOM MecTe. B xoie pa3paboTKu yYHUTHI-
BalOT MHOXECTBO CooOpakeHUi. HexoTopeie M3 HUX — MPAKTUYECKOTO TOJIKA,
KaK, HampuMep, UCIOJIb30BAaHUE HMMEIOIICHCs ammaparypbl, NpUMEHEHUE Hau-
MeHee OIACHBIX M BPEIHBIX XUMHUYECKUX PEaKTHBOB M IPOIIECCOB, OTpPaHUUCHHE
MOTpeOIeHNsT pacXOIHBIX MaTepuanoB. [lpyrue — 310 cooOpakeHus, CBI3aHHBIC
¢ Qu3MYeCKOW M XMMHYECKOH MpHUpOAOH MpoObl W aHATU3UPYEMBIX BEIIECTB.
Crola OTHOCATCS COCTOSIHHE MAaTpHUIBl TpoOBI, conepiKamieil ompeneseMoe
BelIecTBO (TBEPOE, JKUIKOES, Ta3000pa3HOEL), CTPYKTYpPa, YCTOMYHMBOCTh M XUMH-
YyecKasi akTUBHOCTbB 3TOTO BeIleCTBA. Ba)HO Takke YUUTHIBATH €r0 KOJIUYECTBO U
TO CBOMCTBO, 1O KOTOPOMY HPOU3BOAMUTCS ACTEKTHpOBaHHE (TOTJIOIIEHUE W3-
JMy4YeHUs, 3aps, GIyopecIieHIuns, IoKa3aTels npenomiieHus). Heodxomumo mpo-
[yMaTh BOIIPOCHI, CBS3aHHBIC C PACTBOPHUMOCTHIO aHAJHTA, a TAK)KE TYBCTBH-
TENBHOCTh K M3MEHEHHI0 pH, TeMrepaTypsl, colepKaHus KUCJIOpOJa U CBETO-
BOMY H3IIyYEHHIO.

IIponymaB Bc€ 3TO, HAIUIC)KHUT MEPEHTH K (YHKIIHMOHATHHBIM BOIpPOCaM, K
pUMepy, TOYHOCTH M TMPABHIBHOCTH METOJHMKH, YPOBHS CIIOKHOCTH MaHH-
MyJIAIUANA ¢ TIpoOoH, BpeMeHH, HE0OXOAMMOTO IS TPOOOIIOATOTOBKH M aHATH3a
(nHaue TOBOPS, MPOM3BOAMTEIHLHOCTH XpomaTtorpada), MpOCTOTH TMEepeHoca
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METOJIMKH Ha JPyTHE MPHOOPHI, OCBOCHNUS €€ IpYTMMH XpoMaTorpaducramu u u
JIpYrUMU 1a00paTopHsIMHU.

VYka3zaHHBIE COOOpaKEHUS ONPEACISIIOT HEKUII HAOOp OCHOBHBIX TPEOOBAHHUIA.
DKCIIEpUMEHTATOp BapbUpPYeT pabouue mapaMeTpsl (COCTaB MOJBIKHOW (ha3bl,
PACTBOPHTEINH MPOOBI, pa3Mepbl KOJOHKH U COCTaB HAaOWBKH), TOKa HE OYAyT
YAOBIETBOPEHBl BCE KPUTEPUHU. DTOT MPOLECC, HA3BIBAEMBIH onmumusayuet,
MPOJOIHKAETCS 0 TeX TOop, IMOKa Bce TpeboBaHUs He OymyT BBITIONHEHBI. [loce
JTOTO CUMTAETCS, YTO BCE TEpEMEHHBIC OJHO3HAYHO OTPECNICHBI, pa3paboTka
HOBOI METOIUKH 3aKOHYEHA.

2.4K. Banugauuma n ooKyMeHTMpOBaHUEe MeTOANKU

MeTomka OMHCHIBAETCS B TOKYMEHTE, COJEpKallleM BCE CYIIECTBEHHBIC €&
aneMeHThl. 1lenms 3TOro JOKyMeHTa B TOM, YTOOBI JaTh BO3MOXHOCTH CIEIIHA-
JIUCTY BOCHPOU3BECTH METOAMKY M MOJYYUTh PE3yJbTaThl, HE OTIUYAIOIIHUECS
CTaTUCTHYCCKH OT pe3yJbTaTOB, KOTOPBIC JIIOOOW IPYro aHATUTHK MOXKET
MOJIYYUTh, UCTIONB3YSI TY K€ METOJIUKY.

Wrak, 10KyMEHT, ONTUCHIBAIOIINA METOJIUKY, COACPIKHUT:

1. O06o06ménHoe onmucaHue MPOOOIOATOTOBKH (pa3BeJcHHE, YKCTPAarupoBa-
HHE, CMEHa PACTBOPUTEINS U T.JI.).

2. OOumme TpeOoBaHUS K XpoMmarorpauyeckoil cucTeme (THIl KOJOHKH,
NPUMEPHBIA COCTaB ITOJABM)KHOW (a3bl, THII W YCTAHOBKH JETEKTOPA,
UCIIONB30BAaHKE BHEIIHUX WIN BHYTPEHHHUX CTaHIAPTOB M T.1.).

3. Ilepeuens ommbOOK, KOTOPBIX CIIETyeT U30eraTh.

OOparuTe BHUMaHHE Ha TO, YTO NAHHBIH JOKYMEHT He coodepoicum ToaApoO-
HOTO OMHUCAaHUsI METOAMKU. [10APOOHOCTH YTOUHSIIOTCS B KaXIOW J1abopaTopuu
He3aBUCHMO. [1o cylecTBy, OnMcaHue METOIUKH JaET 1a00paTOpUu OCHOBY JUIS
pa3pabOTKK TOKYMCHTA, ONMHKCHIBAIOIICTO BO BCEX JICTANAX, KAK MMEHHO B 3TOM
nabopaTOPHUN POBOJAUTCS AHAIH3.

Hcxozst u3 o0IIero onucaHus aHaiu3a, BECh €ro Mpolecc ONUCHIBAIOT, YTOU-
HSIOT ¥ ONTHMU3UPYIOT. Pa3pabaTeiBatoT npeBapuUTEIbHYIO METOAUKY, Ha OCHO-
BaHUU KOTOPOH HECKOJBKO AHAIUTHKOB MU JTa0OpaTOpUil MPOBOMASAT aHAIH3.
Ipomece, MoO3BONSIFONUE YOSMUTHCS B TOM, YTO BO BCeX TabOpaTOpHsAX BCe
AHATUTHKH BOCIIPOU3BOIAT OJHU M T€ K€ PE3YNbTAaThl, UCIOJB3YS TaHHYIO
METO/IMKY, Ha3bIBACTCs saiudayueti Memoouxu. MeToanKa He MOXKET CUUTATHCS
MpoLIe e BalIUAAIMIO, TOKA Psiji AaHAIWTHKOB B psifie JlabopaTtopuil HE Mpo-
AHATMBUPYIOT 00UH U MOm dice Habop TIPOO, UCTIONB3YS TPOTOKOJ, OMMMCAHHBIA B
METOJMKE, W HE TIOMydaT CTATUCTHUYECKH OJKBUBAJICHTHBIE pPE3YIbTATHI [9].
Cratuctuueckass o0paboTka pe3yinbTaTOB IOMOTracT BhIPabOTaTh MUHHMAIBHO
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HEOOXOIUMBIC KPUTEPUH, KACAIOUINECSs TOYHOCTH U CXOJUMOCTH aHanmu3a. Eciu
STH KPUTCPUH YAOBICTBOPSIOTCS, MOPSAIOK PabOTHI MOAPOOHO ONMHUCHIBAIOT B
BUJIe JIOKYMEHTa, KOTOpbIi HaspiBaeTcs «Cmandapmuas Onepayuonnast
IIpoyeoypa» (COII).

24.. [JokymeHTauus No OnvcaHuio cTaHgapTHOW
onepaumoHHon npoueaypsl (COIM)

B nmoxymentanmu mo COIIl ommchiBaeTcs BO BCeX MOAPOOHOCTAX, Kak B
TOYHOCTH B Jlaboparopum padOTalOT ¢ KaXJIOH OTAENbHOW Mpoboil. YpoBeHb
JleTaau3alluyd OMUCAHUSA — caMblil Belcokuil. IIpuBoAATCS Bce KOJIUUECTBEHHBIE
MoKazaTeau — OOBEMBI MEpHBIX KoJO, KO3((HUUMEHTH pa3BeeHUs, OOBEMBI
BBOJIMMEIX B Xpomarorpad npo0. OINHCHIBAalOTCS BCE HCIIOJIb30BAaHHBIE IPHU
aHaJIM3a KOMIIOHEHTHI — TUM KOJIOHKH, Ka4eCTBO PACTBOPHUTEIS, TUIIBI (DHIIBTPOB,
CTaHAAPTHI, TPeOOBaHU K UX YUCTOTE. [IpoTOKONMMpPYIOTCS BCE yCIOBHA pabOTHI
— pacxofi, YCTaHOBKH JIETEKTOpa, TeMIlepaTypa ycraHoBKu. Ilo cymecTBy, naH-
HBII TOKyMEHT JETalN3MpOBaH HACTOJIBKO, YTO HA €T0 OCHOBE KBaNIU(HIUPOBAH-
HBII XpoMaTorpauct MOXET B TOYHOCTH BOCHPOW3BECTH OIBIT, & PEBH30P —
MPOCIIEIUTH 32 NPOOONOATOTOBKOW M aHann3oM. Hukakue otkinoHenust or COIl
HE JIOMyCKaroTCA.

2.4K. [lpurogHocTtb xpomaTtorpadmyeckon CUCTeMbI

[ToMumMo TOAPOOHOTO OIMHMCAaHMS MOpPSAKAa NPUMEHEHUs METOAMKH, HYKHO
KakuM-TO 00pa3oM rapaHTHpOBaTh, YTO ammaparypa paboTaeT B JIOIMYCTHMBIX
npezaenax pabouyux napamMeTpoB. YKa3aHHBIE MapaMeTpbl, HA OCHOBAaHHH KOTO-
PBIX JeNaeTcs BBIBOJ O MPUTOJHOCTH WIIM HETIPUTOAHOCTH aHANIN3a, Pa3AeisIioT-
csl Ha [iBa KJIacca: KacalolINeCs OTIEIbHbBIX MHUKOB U KacaloIlnuecs COOTHOLICHUH
MEXAYy NuKamMH. I OTHOENbHBIX NHKOB TaKUMM MapaMeTpaMH SIBIISIOTCS
KO3()(PUIMEHT aCHMMETPHUH, YHCIO TEOPETHUECKHX TapeloK, IUIOLIAb HIIH
BBICOTA MTUKA, a TAK)KE OTHOCUTENIHOE CTAHJAPTHOE OTKIOHEHHE ATl TOBTOPHBIX
BBOJIOB TPOOBI. J[J1s1 HECKOJIBKUX ITMKOB HCIIONB3YIOT paspemeHue (R, uim o).
3HaueHUs yKa3aHHBIX MapaMeTpoB ONPEAEsOT B KaKJOM OIBITE B IIpolecce
BalMJAallMd METOAUKHU, a BIOCIEACTBHUHM IMOCTOSHHO KOHTPOJHUPYIOT U IMPOTO-
KOJIUPYIOT.

[Inomans 1 acCHMMETPHUS TTMKOB MOTYT OBITH OTPAaHMYCHBI CBEPXY M CHH3Y, a
YHCIO TEOPETHYCCKHX TapelioK M pa3pelicHhe — ToJbKO cHu3y. Korma
chopMyIHpoBaHEl TpeOOBaHUS K MapaMeTpaM, WX 3HAYCHHS JOJDKHBI
MEPHOANIECKH KOHTPOJIUPOBATHCS. J[JIsl ITOr0 MOXKHO, HAallpUMep, HAHOCHTh HX
Ha rpaduKH, KaKk OmucaHo B paszerne 3.12. 3HaueHus, BRIXOMAIINE 32 TIPEIEITbHO
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JIOMTyCTUMBIC, CBUJCTCILCTBYIOT O HEUCIPABHOCTH WM OIIMOKE B paboTe.
[IpeumyimectBoM  rpaduyeckoro  OTOOpaKCHHS  SABISICTCS  BO3MOXKHOCTB
3a01arOBpEeMEHHO 3aMETUTh TEHACHIHWI0O B W3MEHEHWH TOTO WIH WHOTO
mapamMeTpa ammaparypsl, MOCKOJIBKY WMEHHO TCHICHIHNS 3a4acTyi0 TOBOPHT O
TOM, YTO BCKOPE MPOU3OUIET HAPYIIEHUE PaOOTHI.

KonuvecTBO KOHTPONHMPYEMBIX TApaMETPOB M IIHPHHA JUAlma3oHa UX
JONMYCTUMBIX 3HAYCHUI 3a4acTyl0 CBS3aHO C TEM, HACKOJIBKO BEITUKA
OTBETCTBEHHOCTh 3a PE3yJIbTaThl aHalli3a ATOro BemlecTBa. Hampumep, mpu
aHanm3e OBITOBBIX UYHCTAINIMX CPEACTB JOMYCTUM KyZa OONbIIUi pa3dpoc
paboumx MapaMeTpoB, YeM IMpU aHajKh3e CUIbHOJCHUCTBYIONIMX BEIIECTB B
JICKApCTBCHHBIX IpemaparaXx. Ecim Bce KpUTCPUH YIOBICTBOPSIOTCSA, H
xpomarorpad paboraer HaIeKamUM 00pa3oM, MaHHBIC, IOJYYCHHBIC MPH
aHamu3e ooOpasma, OyAayT o0iamaTh BBICOKOM JTocTOBepHOCThIO. Ecmu ke
mapamMeTpsl MpUOOpa BEIXOIAT 3a JOIMYCTHMBIC TPEACTBI, BCTYMAIOT B CHIY
noJoxenus 1 maBsI 3.

[Ipexae, 4eM OTUHUTHIBATHCS O pe3ysbTaTax aHajlu3a, HeoOXoAUMO yOeuThCs
B TOM, 4TO IONYCTHMBIE Hpefenasbl M3MEHEHHs BCEX MapaMeTpoB JOKYMEHTHU-
pOBaHBI, W B IIpoliecce pabOThl JEHCTBUTENBHBIC ITApaMETPHl CHCTEMBI HE
BBIXOJAT 3a 9TH Ipenensl. Ecim Bce mapaMeTpsl B Ipolecce aHajln3a HaXOIATCs
B 3aJaHHBIX Mpeenax, 3TO TOBOPHUT O TOM, UYTO YCTaHOBKa NpeObIBaeT 6
YNpagiaemMom coCmoaHulY, a TIOJTydeHHbIE Ha HEW pe3ylIbTaThl BHICOKOHAIEKHEI.
Ecmu sxe mapameTpsl xpomarorpaduaeckoii CHCTEMBI HE OTBEUAIOT TPEOOBaHUAM
OPUTOAHOCTH, TO €CTh OJHA WIM HECKOJIBKO IEPEMEHHBIX BBHIMAJAIOT 3a
JIONTyCTUMBIE TpeAenbl, CUCTEMY CIEAyeT CUUTaTh Heynpaensemol. B 3Tom
cilydae He0OXOIUMO HAaWTH M YCTPaHUTh HEUCIIPAaBHOCTH MJIM OIIMOKY B paboTe
oreparopa.

2.4.J1. YCTOMYMBOCTb U BbIHOCNMBOCTb METOAUKMN

Kak cka3aHo BEIIIIE, HICATEHYIO METOAUKY OTJIHYACT MOJIHOEC OTCYTCTBHE WM
HE3HAYHUTEIIbHOCTh pa3dpoca pe3ysbTaTOB HE3aBUCHMO OT THIA anmaparyphl,
KBaIM(HUKAIIMKA OTlepaTopa (eciau ero KBalu(pHKAIHs OTBEYaeT MHUHUMAIbHBIM
TpeOoOBaHUAM), a TakkKe HEOONBIINX pPA3NTHYUN B TMapaMeTpax CHCTEMBI H
MaTpHIlbl TpoOBl OT JrabopaTopuu K Jabopatopuu. Meroauka oOmamaeT
sviHOCIUBOCMbIO (ruggedness of the method), ecimu oHa Naét BOCIPOU3BOIUMBIC
pe3yapTaThl (B TEPMHHAX OTHOCHUTEIHHOTO CTAHAAPTHOTO OTKIOHEHUs, RSD, B
MpPOIICHTaX ). DTO O3HAYAET, YTO HA METO/IMKA HCUYBCTBHUTEIIbHA K CMCHE PCaKTHU-
BOB, OTIEPATOPOB M amIapaTyphl. 3a4acTyr0 BEIHOCIUBOCTH SBJISCTCS HEOOXOMH-
MBIM YCJIOBHEM BallMJAllMU METOAUKH, OCKOJIBKY MPH pa3padoTKe BaKHEUIINX
METOIUK (UPMBI MPOBOJST MEXKIa0OPATOPHBbIC BAJMJALMOHHBIC HCIBITAHUSL.
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B 6omee HIUPOKUX Macirabax 06’LC,HI/IHCHI/IH q)HpM-PBFOTOBPITeJ'Ieﬁ, KeJ1aromue
I10JIB30BaThCA OJHHUMHU U TEMHU XKC l'IpI/IéMaMI/I aHaJin3a, TakXKe MPOBOAAT COBMECT-
HBIC KPYT'OBBIC UCCIICIOBAHUA.

Hox yemoiiuueocmoio unu pobacmmocmoio (robustness) TOHAMAIOT CBOHCTBO
METOJMKH JaBaTh MpUEMJIEMble Pe3yJIbTaThl MPU YMBIIUIEHHOM H3MEHEHUH €€
napameTpoB. K TakuMm mapaMmerpaM OTHOCSATCS cOcTaB HOABHMXHOW (asbr, pH
pacTBopa U TeMIepaTypa. Y CTOHYNBOCTE METOAUKH OOBIYHO M3Y4alOT TOJIBKO Ha
HaJaJIbHBIX 3Tamax Iporecca Bamuaanuu. [Ipn 3ToM BBIACHSIOT, KaKue U3 mapa-
METpPOB Hanboee BaXKHBI, M YTO CIEIyET MPEIIPUHITH, YTOOBI HE TOMYyCTUTh MUX
HN3MEHEHHSI.

2.5. O630p BapmaHTOB XpoMaTorpadunyeckoro
pasgeneHus

KonmdecTBo BapuaHTOB pealn3anui BHICOKOA(G(EKTUBHON KUIKOCTHONH XPO-
MaTorpaduy BBIPOCIO CTOJh 3HAYMTENBHO, YTO MX yXKe Ieecoodpa3sHo paszie-
JUTh HAa HECKOJBKO Kareropuii. B OombIIMHCTBE ciydaeB ISl pa3ieieHHS
HCTIONB3YIOTCS (QyHIAMEHTANbHBIE (M3MUECKHEe W XMMHUYCCKHIE Pas3iIHyusl Kiac-
coB coenuHeHU. K TakuM pa3muuusiM OTHOCSTCS 3apsij, KOH(opMarus, pa3me-
PBI MOJICKYJI, PACTBOPUMOCTbD, YCTOHYUBOCTH, TpEXMepHast CTpyKTypa. COpOCHTHI
MOJIBEPrat0T MOAUMDUKAIIUH, YTOOBI JOOWUTHCS HAMOOJBIIETO PA3IIUUUs B CHIIC
yAepKUBaHUsL, 00yCIOBICHHOW QU3NICCKUMHU H XUMAYCCKUMU CBOHCTBAMH.

B nanHOM pa3zene AaHBl OCHOBHBIE TOJOXEHHUS, OTHOCSINUECS K pPa3HBIM
TUIIAM Pa3[eNeHus], ONUCAHO, KaK U KOTJa OHH HCIIOJIb3YHOTCS, YKa3aHbl KIacChl
paszenseMbIX BemecTs. B Tabnuie 2.2 naH nepedeHp KaTeropuid, KOTopsle OyIyT
pPaccMOTpEHBI HUXKE B pa3ene.

2.5.A. HopwmanbHo-hasHas xpomaTorpadusa

ITo ompeneneHuto, HOPMAITLHBIMU HA3BIBAKOTCS TOJSIPHBIC HEMOBIKHBIC (ha-
361 WJIM MaTepranbl HaOuBKH. CyIIECTBYIOT TPU THITA HOPMAJIBbHEIX (a3: HEMOIH-
¢unmpoBaHHbe, MOIU(UIIMPOBAHHEIE C HAaHCCEHHBIMH BEIIECTBAMH W MpPHU-
BHUTHIC.

HemomudunupoBaHHble COPOCHTBI OTHOCATCS K KaTErOPUHU JKUAKOCTHO-TBEP-
notensHOM xpomaTorpadum (KTX). Knaccuueckne HopMaabHbIE (a3bl UCTIONb-
30BaNuCh B JKX mM3HauanmbHO: 3TO Okuch amfoMuHUS (Al,O3) B OKHUCh KpEeMHUS
(Si0,). Jnst pasgeneHusi WCIONB3YIOT CYMIECTBEHHO HETOJSPHBIE TOABMKHBIC
(a3bl (Hampumep, NMEeHTaH, TeKCaH, TeNTaH, M300KTaH) ¢ MaTbIMHA JoOaBKaMH (Kak
npasmio, oT 0,1 mo 10 %) Goyice monsApHBIX BemecTB (3QUPOB, alETATOB,
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XJIOPUPOBAHHBIX AJIKAHOB, CIUPTOB). B mocienHee BpeMs B Ka4eCTBE HOPMaJIb-
HO-(a3HBIX aJCOPOCHTOB CTAllM NMPUMCHATHCS TaKXKEe TPaUTUPOBAHHBIN yrie-
pox, okuch mupkoHus (Zr0,) u ruapokcunanatut [Ca;o(POy4)s(OH),].

VY aepxuBaHue Ha HEMOAUGUITUPOBAHHOM MOUIOKKE 00YCIOBICHO UCKITFOYU-
TENBHO ajcopOIuell W aecopOuuell aHATH3MPYEMBIX BEINECTB MOBEPXHOCTHIO
copbeHTa. B 3TOM mporiecce aHaTH3HPyEeMOE BEIIECTBO 3aMENIAeT KOMITOHEHTHI
MTOJIBYDKHOM (ha3bl, ajcopOMpOBaHHBIE MMOBEPXHOCTHIO. DHEPreTHKa Tporecca u
MOJIOKUTEIBHOE B3aMMO/ICHCTBHIE aHAIN3UPYEMOT0 BELIECTBA C MOBEPXHOCTHIO U
OTIPEICTISIIOT €T0 yICePKUBAHUE.

K MoaudunmpoBaHHBEIM OTHOCSTCS, B MIEPBYIO OYepellb, MATCPUAIBI, B KOTO-
PBIX HEINOCPEJCTBEHHO Ha TOBEPXHOCTh OCHOBBI HAHECEHBI OIpEACICHHbIC
OpraHUYecKre WM HeopraHuueckue BerlecTBa. K mpuMepam Takoro poja OTHO-
CATCSl MOHBI cepebpa (HeopraHMIeCKHi MOIU(UKATOP) W TIUKOIH (OpraHudec-
ke MoaudukaTopsr). HaHecEHHbIE MaTepHaIbl TIPUAAIOT COPOCHTY MHBIE CBOM-
CTBa JJIs1 B3aMMOJICHCTBHS C pa3eliieMbIMU MoJieKynamu. Hampumep, mpoMbIni-
JICHHOCTh BBITTYCKACT KOJIOHKHM C CHJIMKAreJieM, MPOMHUTAHHBIM COCAMHCHUSIMHU
cepebpa. Takue KOJOHKU HCIONB3YIOTCS IS pa3felCHUS COCAMHCHHMA, Pa3iiv-
YAFOIIUXCS TI0 CTETICHH HEHACHIIICHHOCTH. MeXaHM3MOM YyICPKUBAHUSA U 31€Ch
ocraércest ancop6bims. KooHKH ¢ OpraHnyeckuM MOTU(HUKATOPOM CYILIECTBEHHO
OTJIMYAIOTCS TE€M, YTO MX TOTOBST, KaK MPaBWIO, B JabopaTopuu. 3Aech yuep-
KHUBaHHE 00ECHEeYMBACTCS PACIPECICHUEM aHAJIU3UPYEMBIX BEIIECTB MEXKIY
JIBYMSI JKHTKOCTSIMU.

HopwmansHo-(ha3apie npuBHTOda3HBIE COPOSHTHI BeChbMa pa3HOOOpa3HBI — OT
LUAHOPONMIA JI0 JMOJIAa ¥ MHOTOYHMCICHHBIX XHPAIbHBIX KOJOHOK. B Takux
KOJIOHKaX B Ka4eCTBE OCHOBBI TIOYTH BCET/Ia MCIOJB3YETCs CHUITUKArelb, OJJHAKO
B TOCI/IEIHEE BPEMs MPOMBIIUIEHHOCTh OCBOWJIA BBIMYCK OKCHIA ATIOMUHHUS H
OKCHJIa IIMPKOHUS C TOJIMMEPHBIM MOKPHITHEM. B mpuBHTO(a3HBIX COpOCHTaX
yACpKUBaHUE OOCCIICYMBACTCS aInCcOOPIIMOHHO-PACTIPEACIUTEIEHBIM MEXaHH3-
MOM MEXIy ITOJIBIKHOM (pa3oii (comeprkaieil aHaTH3UPyeMOoe BEIIECTBO) U MPH-
BUTOU (pa3oii. CeNeKTUBHOCTh aHANIN3a ONPEACIICTCS, B OCHOBHOM, CBOHCTBaMU
HEMOJBMXKHON (pa3bl, HO NPAaBWIBHBIA MOAOOP 3JIIOCHTA MOXKET 3HAYUTEIHHO
MOBBICUTDb CEJICKTUBHOCTb.

2.5.4.1. Hemoouguyupoeannwvie Hopmanvho-ghasnwvie aocopdenmot. Hemo-
IudUIpOBaHHEIE HOpMaIbHO-(a3HbIe ancopOeHTH! 3 (EeKTHBHBI NpU paszaene-
HHUH M30MEPOB M HHIPEUEHTOB, SKCTPAarnPOBAHHBIX M3 PUPOIHBIX )KUBOTHBIX U
PacTHUTENBHBIX XHUPOB. BecbMa BaKHO, YTO YHCIO BEILIECTB, PACTBOPHMBIX B
HHU3KOIIOJSIPHBIX HOABIDKHBIX (pa3ax, OTpaHHYCHO, a CaM IIPOLECC pPa3/ieNICHUs
KpaiiHe YyBCTBUTEJICH AK€ K HE3HAUUTENIbHBIM M3MEHEHHSAM COCTaBa MOABHIK-
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HOH (pazbl. IMEHHO 5TH JiBa HEIOCTATKa U CIEPKUBAIOT IIPUMEHEHHE HeMoqudu-
IIUPOBAHHBIX HOPMaJIbHO-(a3HBIX COPOCHTOB.

2.5.4.2. Okcuo anromunusa (Al,03). C Touku 3peHust xpoMatorpadpuu, OKCUsI
ATIOMUHUS OTJIMYACTCS OT CIJIMKAreis (IMOKCUAA KPEMHHUsS) JBYMS Ba)KHBIMHU
MOKAa3aTeIsIMU: YCTONUUBOCTBIO K U3MEHEHUsAM pH 1 BO3MOXKHOCTAMU XUMHUYEC-
Kol Moan¢ukanuy. [ 1aBHOE MPENMYIIECTBO OKCH/A AIIOMHHUS 110 CPAaBHEHHIO
C CHJIMKarejeM COCTOMUT B YCTOWYMBOCTH B IIMPOKOM Auanazone pH. Ycroituu-
BOCTbH CHJIMKAarelsl pe3Ko majaeT B pacTBopax ¢ pH cBeime 7 wim meHee 2, Tornaa
KaK OKCHJI aTFOMHHUS OOJIBIIIEH YacThI0 COXpaHsIeT YCTOWYUBOCTH mpu pH ot 0
1o 14. 3Has 06 3TOM, HE CJeIyeT, OAHAKO, 3a0bIBaTh O MPOBEPKE APYTHUX KOMIIO-
HEHTOB cucTeMbl it BOYKX Ha COBMECTUMOCTD C arpeCCUBHBIMU O IBHKHBIMHU
tazamu.

I'maBHBIM HEIOCTATKOM OKCH[A QJIOMUHHS SIBISIETCS TO, YTO OOJBIINHCTBO
BapUaHTOB MOAM(UKAINI ero OBEPXHOCTH, JKEJIATEIbHBIX Ul XpoMmaTtorpaduu,
MOJYYCHHBIX HEITOCPESICTBCHHO XUMHUCCKUM ITyTEM, SIBIISIOTCS HECTAOUIBHBIMH.
IToaToMy eIWHCTBEHHBIH MyTh MOAU(MUKAIMK COPOCHTOB HAa OCHOBE OKCHAA
ATFOMUHUS — MOKPBITH €r0 TTOBEPXHOCTh PEAKITHOHHOCIIOCOOHBIMU MOHOMEPAaMH,
a 3aTeM OCYIICCTBHUTH MX CIIUBKY W TOJIYYHTH TTOJHMEPHBIA MaTepHal OCHOBEL.
Hanporus, cunukareib MOAUGUIUPOBATE XUMHYECKA MOXKHO OYEHB JIETKO U C
XOpOIIei BOCIPOU3BOIUMOCTBIO, 0OecreunBasi Mpyu 3TOM CTaOUIBHOCTH IOJY-
YEeHHOT'0 MaTepuana (HallpuMep, C OKTAICIIHIIOM).

XOTs OKCH]T ATFOMUAHUS MCTIONB3YETCS B XpoMaTorpaduu 3HAYUTEIHHO PeKe,
YeM CHJIMKAreslb, OH IO-TIPSKHEMY HaXOIUT MPUMEHEHHE TaM, IZie B Ipolecce
pasneneHus TpeOyeTcsi OYeHb BBICOKHIA WJIM OYeHb HU3KH BOIOPOIHBIA TOKa-
3arenb dmoeHTa. K ToMmy ke, B 3aBUCHMOCTH OT CIIOCO0a MOATOTOBKH, CaM OKCHJT
ATIOMUHUS MOKET OBITh KHCIIBIM, HEHTpAIBbHBIM MM OCHOBHBIM. DTO OIpene-
nsiercst npu u3Mepenun pH 10 %-Hol BOJHOW CYyCHEH3UMH OKCHAA aTIOMUHUSL.
CycneH3uu KUCIOro oxcuaa amomunus umeror pH oxono 3. Takue okcuabl
ATIOMUHUS JCUCTBYIOT KaK aHHOHHOOOMCHHBIC COpOCHTHI. CYCICH3MH OCHOB-
HOTO OKcua antoMuHus umeroT pH okono 9,5. Takue oKCUABI aTIOMUHUS ACHCT-
BYIOT KaK KaTHOHHOOOMEHHBbIe copOeHThl. CyCleH3WMH HEHTpaibHOTO OKCHIA
aroMuHUSA IMEroT pH okoro 6,5 1 Jare Bcero uenoyb3yrTes B BOXX.

Emé omgHO orpaHnucHIE Ha MPUMEHEHHE COPOCHTOB HA OCHOBE OKCHA allko-
MUHHS HajaraeT TO, YTO JUAIa30H JHAMETPOB MOP BEChbMa OTPaHHYCH — Yalle
Bcero ot 60 mo 100 A. CrnenoBaTtenbHO, B OTIIMYKE OT CHIIMKAreNeBBIX COpPOCH-
TOB, LIMPOKHI IWANa30H IUIOIIAAEH MOBEPXHOCTH Ui COPOCHTOB Ha OCHOBE
OKCHU/Ia aJIFOMUHHSI HEIOCTYIICH.

2.5.A4.3. Cunuxazenw (Si0y). Cumixarens npuMensierca B BOXX B xauectse
copbenta damie Bcero. OmHAKO €ro HCIMOJIb30BaHHWE B HEMOAU(DUIIMPOBAHHOM
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BUJIC MPEHEOPESIKUMO MaJio, IO CPABHECHHUIO C MPUMEHCHUEM B Pa3HOOOpPAa3HBIX
pou3BoHBIX Gopmax. C TOUKH 3peHHs XpOMaTOrpaduu, CIITUKAreIi0 MPUCYIIN
KaK JIOCTOWHCTBA, Tak B HemocraTku. K ero mpeumymectBaMm st BOXXX oTHO-
CATCS CIETYIOIINE:

1.

Cunukarens ¢ quaMeTpoMm 3€peH oT 1,5 MM g0 10 MKM MOXHO HOJTy-
YUTh JIETKO U C BBICOKON BOCHPOM3BOJMMOCTBIO; TAKHE CUJIMKArelIH BbI-
IYCKAIOTCsI CEPUIHO.

CuyMKarelnb ¢ IMaMeTPoM TIop OT HyJIs (HemopucThIit) 10 4000 A Takske
MOJHO TIONyYUTH JIETKO U C BBICOKOH BOCIIPOU3BOAUMOCTBIO; TaKUE
CUJIMKAreJ Iy BBITYCKaeT HMPOMBINIICHHOCTh (AMaMETp IMOp PaJnuKalbHO
CKa3bIBAETCS Ha YJICIbHON MOBEPXHOCTH HOCUTEIS — CM. Tabd. 2.3).

Cuukareb MOXKHO JIETKO M C BBICOKOH BOCIIPOU3BOANUMOCTBIO MO,HI/I(bI/I-
oUpoOBaTb XUMHYCCKHU, MOJy4dad MaTCpuajibl OT BBICOKOIIOJAPHBIX 10
HEMOJISIPHBIX U OT HGCHCI_II/I(l)I/I"ICCKI/IX a0 BI)ICOKOCHCIII/Iq)I/I"ICCKI/IX.

BonpmuHCTBO cunmkareneit kinacca «mist BOXKX)» BeinepxuBaroT pabo-
qee napnenue 10 27,6 MIIa (4000 ¢pe/owiin’).
Cunmkarenb yCTOMYUB K IIMPOKOMY CIIEKTPY OPTaHHYECKUX PacTBOpPHU-
Tenei.

Tabnuua 2.3

MpuMepHoe COOTHOLLEHME pa3Mepa nop U
yOenbHOM NoBEPXHOCTM CUnuKarens

Pasmep rop, A V nienbHas OBEPXHOCTh, M°/T

30 > 650

60 500

100 250

120 200

300 100

500 50

1000 20
3000 10
4000 5

K HEOOCTAaTKaM OTHOCSTCS CICAYIOLIUC CBOICTBA CUJIMKATCI:

1.

Cuikarenb JaXeE IOCJIC XUMHUYIECKOU MO,HHd)HKaHHH UMCECT HA MOBEPX-
HOCTH YYaCTKHU (CI/IH&HOJ’ILHLIG prHl'[LI), CHJIBHO BSaI/IMOI[efICTBy}OHII/Ie C
MOJICKYJIaMHU, CIIOCOOHBIMHU 06paSOBLIBaTL BOJOPOJAHBIC CBA3U
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(HampuMep, TePBUYHBIMU aMHUHAMH), YTO TPUBOJIUT K UCKAXKEHUIO (op-
MBI XpOMATOrpapuUECKUX MUKOB (YUIMHCHHIO CPE30B), 2 B HEKOTOPBIX
cIyJasix — K HeoOpaTuMOU aacopOIvm.

2. HOBerHOCTHLIC CHUJIaHOJIbHBIC T'PYIIbl HECOAHOPOAHBI, YTO MPUBOAUT K
HUCKaXXCHHUIO q)OpMI)I IMMAKOB — YAJIMHCHUIO CPE30B.

3. Cunmkarens pacTBopsieTcs B )uaKocTsx ¢ pH meHee 2 u 6oiee 7.

HemomudumupoBaHHbIN CHIMKAredb OBICTPO NEaKTUBHPYETCS (TepseT
CITOCOOHOCTH K COPOITHMH), €CIIA B DIIIOCHTE UMEETCS BOJIA.

ITockonbKy MOCTOMHCTBA CHJIMKAarels 3HAUMTEIbHO «IEPEBEIIUBAIOTY €Tro
HEIOCTAaTKH, MpUMepHO 75 % copbentoB mist BOXXX BeIOIHEHBI UMECHHO Ha
CUJIMKareJaeBo OCHOBE.

2.5.A.3.A. Xumusa nosepxnocmu cunukazena. Ha moBepxHOCTU CUIMKAres
MMEIOTCS IIECTh Pa3IMYHbIX XUMHUYecKuX rpynn (puc. 2.19). [lepsas, nMeromast
CUn0KCanogyio cesa3b, Si—O—Si, onpenensier CTpYKTypy BHYTPEHHETO «CKEJIETa»
cuiuKareist. Bropsi, KpeMHHEBas Tpymna ¢ THIPOKCUIBHBIM OKOHYaHUEM, Hau-
Oonee pacrpocTpaHeHa Ha TOBEpXHOCTH. OHa HA3bIBACTCS CUIAHOILHOLL.

A N — 0~ 5 HO\‘Si/O“““Si/ of

H. WH
OH \"0“‘ \0
HO
B \Sli/O“‘“‘Si/OH r Si/ \Si
S ~Po
o HO\‘Si/O“‘“"Si/ of E HO\Si/H"“"Si/ o
M++

Puc. 2.19. ®yHKuMOHanNbHbIE rpynnbl HA NMOBEPXHOCTU cunukarens: (A) — cunokcaHoBas
cBasb; (B) — cunaHonbHasa rpynna; (B) — remuHanbHas cunaHonbHas rpynna; (M) —
BULMHANbHAa cunaHomnbHble rpynnbl; ([) — cunaHonbHas rpynna, moanduumpoBaHHas
MeTannom; (E) — BKNIOYEHHbIA MOH MeTanna.
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CunaHOJIbHEIC TpymIibl CJICAYIOMICTO THIIa UMCIOT ABC OKOHCYHBLIC THAPOKCUIIb-
HbIC I'pYIIIbI HA OTHOM aTOME KPCMHUSA U HA3bIBAKOTCA NAPHLIMU UTU CEMUHATIb-
HbIMU CUNAHOJIbHBIMU cPpYNnnamu. I[anee, MCXKIY IBYMs 6HPI3J'I€)K3H.[I/IX cuia-
HOJIBHBIX I'pynIiax MOXET UMETHCA BOJAOPOAHAA CBA3b. B Takom ciIydgac CBsA3aH-
HbIC CUJIAHOJIBHBIC I'PYIIITBI HA3bIBAKOT COCeOHUMU UNU BUYUHAIbHBIMU.

JlanpHeliee pacCMOTPEHUE OCJIOKHSETCA TEM, YTO MaTpUIla CUIIMKAress He
MIPEACTaBIsIET cOO0I YHUCTHIN THOKCHA KPEMHUS, a COACPKUT NMPHUMECH B BUIC
HMOHOB METAJUIOB — JIBYX- M TPEXBAJICHTHOTO kKeJie3a M TPEXBAIEHTHOTO XpoMa.
Ecnmu moHBI MeTaia pachoIoXeHbI TOOIN30CTH OT HOBEPXHOCTHBIX CHIIAHOJIB-
HBIX TPYII, OHA PEe3K0 MEHSIOT KHUCIOTHO-OCHOBHBIM XapakTep 3TuxX rpymm. B
9TOM CJIydae TOBOPS O CULAHONbHLIX SPYNNAX, MOOUDPUYUPOBAHHBIX MEMAILIOM.
Hakonen, mecrast rpynmna OTIM4aeTcs TeM, YTO MOHBI MeTalljla BKJIIOYEHBI B
MOBEPXHOCTHYIO CTPYKTypy cunukarens. Taxkue HOHBI MOTYT B3aUMOJEHCTBO-
BaTh HEMOCPECTBEHHO C BEIIECTBAMH, COAEPIKAIIMMUCS B IOABWKHON (a3ze.

YroObl CBECTM K MHUHMMYMY HEOJIHOPOIHOCTH IOBEPXHOCTH, B Hpolecce
MIPOU3BOJICTBA CHJIMKAreiss MPUHUMAIOT Pl Mep K YOAICHHI0O METaUIOB U
MIPEBPAIICHUIO BUIIMHAIBHBIX H TeMHHAIBHBIX CHIAHOJIBHBIX TPYII B HE3aBHUCH-
Mble. /{71 5TOro HCTONB3YIOT CBEPXBBICOKOUUCTHIE KOJIOUAHBIE PACTBOPHI OKCH-
J1a KpEeMHHsI, KHCIOTHOE SKCTParupoBaHKE Teis, YAaJICHHEe U3 Teisl agcopOupo-
BaHHOU BJIarvl W mpeoOpa3oBaHNE BUIMHAIBHBIX W TEMHUHAIBHBIX CHIAHOIBHBIX
TPYNII HAa MOBEPXHOCTH TENS B HE3aBHCHUMBIC MOCPEICTBOM TEPMOOOPAOOTKH.
B pesynprate ymaércs momyduth OoJjiee OJHOPOAHYIO MOBEPXHOCTH COpPOEHTa,
Omaromaps YeMy B XpOMATOTPA(QUUECKOM OTBITC JIOCTUTACTCS 3HAYUTEIHHOE
yIIydIieHne GOpMEI UKOB.

IToce Tako#l mpemBapuUTENbHONH O0OPaOOTKH IMONYYAr0T MaTEepPHabl KIIACCOB
«C IEaKTUBUPOBAHHON OCHOBOI» U «BBICOKOH YHCTOTH». Oco00e BHUMAaHHUE TIPH
paboTe ¢ KOJOHKaMH, 3aIl0OTHCHHBIMH TaKUMH COPOCHTaMH OOpaliaroT BHUMa-
HUEe Ha (OpPMY NMHKOB MpPHU pa3fCiICHAN OCHOBHBIX COCTUHCHUH, COACpIKAIINX
aMUHOTPYIIIBI. DTO YPE3BBIYAMHO BaXKHO JJISl UCTIBITAHUI aKTUBHBIX BEIIECTB B
(hapManeBTHICCKHX Ipenaparax, MOCKOIbKY OHHU 3a4acTyI0 COJCPKAT OIHY WA
HECKOJIHbKO aMHUHO-(QYHKIIMOHAIBHBIX TPYIIIL.

IIpeumyiecTBO cHIMKares Kak HOpMalbHO-(ha3HOTO COPOCHTA 3aKITF0YACTCS
B BBICOKOH 3()()eKTUBHOCTH pa3JeICHUs OJIM3KHUX IO CTPOCHUIO BEHICCTB, TAKUX
KaK M30MEpOB IMOJIOKCHHS (HAmpuMep, o-, M-, H-KPe30J1), TCOMETPUICCKUX U30-
MEpOB (HalpUMED, YUC-MPAHC-A30MEPOB), & TAK)KE BEIIECTB C Pa3IMIHOM CTele-
HBIO HEHACBIIIEHHOCTH (Hampumep, ahaatokcuHoB By, B,, G u G).

IIpu ucnonp30BaHUM HEMOAU(PUIUPOBAHHOTO CHIHMKATEIS JOBOJIBHO TPYIHO
OpraHu30BaTh OMBIT B IPAaTUCHTHOM pPEXKUME, MOCKOJIBbKY BpEMs MOBTOPHOTO
YpaBHOBEUIMBAHMS OKAa3bIBACTCA 3a4acTyI0 CIHIIKOM OosbmmM. Kpome Toro,

91



OCHOBHbIE TEPMUWHbI, MAPAMETPbI, MEPEMEHHbBIE N TEOPUA

ciietyeT u30eraTh IMOJBMXKHBIX (Da3, COAEpkKALIMX BOAY, TOCKOJIBKY IIPH a1cop0-
IIMM BOJIBI CHJIMKAreib OBICTPO YyTpauMBaeT aKTHBHOCTb, COOTBETCTBEHHO, PE3KO
YXYOIIAeTCsl yNep >KUBAaHNUE aHANM3HPYeMbIX BemecTB. CHIIMKareab NMpH 3TOM
Ha3bIBAIOT 0eakmuguposanibim. Jisl TIOBTOPHOTO AKTUBHPOBAHMSA CHIIMKArelb
IPOMBIBAIOT 2,2-IMMeTOKCUIIponianoM . Bripouem, ®apmarones CIIA npeamnu-
CBIBACT JUIA TPEOAOJICHUS TPYAHOCTEH, CBS3aHHBIX C PA3JIMYHON CTETICHBIO
J€aKTUBALUK CHJIMKArelsi CMEIINBATh B U3BECTHOM MPOIMOPINHU PACTBOPUTEID C
HYJIEBBIM BJIarOCOAEP>KAHUEM U BIIArOHACBILIICHHBIH PAacTBOPHUTENb (HAaIpUMeED,
H-OYTHIIXJIOPH[), NOJTy4yasi TAKUM 0Opa3oM JIOEHT C BOCIHPOHM3BOIUMBIM YpPOB-
HEM BIIaroCOAEp>KaHUs.

Ecnu B moasmwxHON (aze comepKUTCS BOAA, OOBIYHO JIydIlle HCIIONL30BATH
HOpMaJIbHO-(pa3HBIl COpPOEHT ¢ NpUBHUTOW (ha30i, IMOCKOJILKY €ro BBIIOJHO
OTIIMYAIOT OT HEMOJM(UIIMPOBAHHOTO CHJIMKAreiast Ooyiee KOPOTKOE BpeMs
YpaBHOBEUIMBAHMSA U 00JIee BHICOKHE YCTOHYMBOCTB M JJONTOBEYHOCTb.

2.5.4.4. Moougpuyupoeannvie Hopmanvho-ghasuvie adcopdenmut. Ilonmox-
Ky W3 CHJIHKAareids MOAUQUIMPYIOT OPraHUYCCKHMHU WM HEOPTaHHYCCKIMU
nobaBkamMu. B 94acTHOCTH, CEpUIHO TPOM3BOIUTCS CIUTHKATelb, MPOIMHTAHHBIN
(MMnperHupoBaHHKIN) coenuHeHus MU cepedpa. [Ipu ncrnoap30BaHUN 3TOTO COp-
Oenta ynaércst 3((GEeKTHBHO pa3[eNUTh HEHACHIIICHHBIC BELIECTBA, OJaromaps
B3aMMOJICHICTBHIO HMOHOB cepedpa ¢ m—ajieKTpoHamu. [l TpenoTBpaIieHUs
necopOumm cepedpa W3 MOMJI0KKH TMOABHXHBIE (Da3bl B 9TOM CIIydae COCTOST B
OCHOBHOM W3 HENOJSIPHBIX pacTBopHTenell (He menee 99 % amkaHa) ¢ HEOOIb-
ot no6aBkoit cnabdo mosspHoro BemecTBa (10 0,25 % ameroruTpuia). AHaO-
THYHBIM 00pa3oM paboOTarT C APYTUMH TOJIOKKAMHU, MOTU(PUIIUPOBAHHBIMHI
METAJIIOM.

[Ipu wcronB30BaHUN OPTAHWYECKUX MOTU(PHUKATOPOB pa3feleHHE OCHOBAHO
Ha TIpOIlecce paclpeneNieHIsT MEXIy OBYMS XUIKAUMHU (a3amu (B OTIMYHE OT
aJcopOIMu, TO €CTh pacIpeeIICHIs] MEXKIy KHUIKOW U TBEPHOH (hazaMu), KOTO-
poe MMEET MECTO MPHU MOKPHITHU MOBEPXHOCTU CHJIMKATENs B Pa3HOM CTEICHHU
OpPTaHHUYECKUMHU MarepuaiaMu. [l TONydeHUs TaKuX MOTUPHUIMPOBAHHBIX
MaTEepHaJIOB TPUTOTABIUBAIOT PACTBOP MOAM(UKATOpa B BBICOKOW KOHIICHTpA-
N B COOTBETCTBYIOIIEM PAaCTBOPHUTEINE, 3aTeM PACTBOP MPOKAYMBAIOT depes
3apaHee HaOWTyI0 KOJOHKY. [Ipm 3TOM cocTaB pacTBOpa Ha BBIXOJE KOJOHKH
MOCTOSHHO KOHTPOJHPYIOT A0 CTAOWJIM3allMd €ro KOHIICHTPALUH, KOTOopas
CBUJICTEIIECTBYET O AOCTIDKCHHH PAaBHOBECHS MEXIy OPraHMIECKUM MOIU(HKA-
TOPOM M MOJUTOKKOH. KommaecTBO MOABIKHOMN (ha3bl ¢ MOKPHITHEM IO JOCTIKE-
HUHM UCTHHHO PABHOBECHOTO COCTOSIHHS OIPECIIACTCS UCXOMTHBIM KOJINYECTBOM

¥
Hnu miobvim Opyeum, He cooepicawum erazu pacmeopumenem (npum. pedakmopa,).
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MojuduKaTopa B pacTBOpUTENE, COCTABOM PACTBOPUTENS M Temieparypoid. Ilo
OKOHYaHWM HAHECEHWsI MOKPHITUS KOJIOHKY IIPOMBIBAIOT IIOJBMKHOHM (ha3oH,
KOTOpasi BIOCJIEACTBUH OyIET IPUMEHSTHCS B XpOMATOrpahMIeCKHUX OIBITaX.

OCHOBHOE MPEUMYILECTBO TAKOTO MOAX0Ja COCTOUT B BO3MOXKHOCTH MOJIY-
YUTh HAOWBKY KOJIOHKH C XapaKTEPUCTHKAMH, TOYHO COOTBETCTBYIOIIUMH
moTpeOHOCTSIM pasfencHus. VMeercs MHOXKECTBO MOAUGUKATOPOB, 4TO NAET
OompIIyi0 cBOOOMy MaHEBpa. KpoMe TOro, KoamdecTBo Moau(HUKaTopa JIeTKO
PEryJINpOBAaTh, U3MEHsISl €r0 KOHIICHTPAIMIO B pACTBOPHUTEIIE B IIPOLIECCE HaHEeCe-
HUsI TOKpBITHSL. [Ipy Gosiee BBICOKOM CO/IEPKAHUHM MOTU(PHUKATOPA HA TOAJIOKKY
Oyner HaHec€H OoJiee TOJICTHIM CJIOW HETMOABW)XKHOW (a3bl, U copOeHT Oymer
UMETh 0oJiee BBICOKYIO CHIIy yaepkuBaHus. Ho mpum Oonee ToicTtoM cliioe
MOJIBMYKHOM (ha3bl OYAET UMETh MECTO pa3MBITHE XPOMATOTPaQUUICCKUX 30H H3-
3a 3¢ ¢dekroB MaccorepeHoca. [Ipu onTUMaTbHON TOJIIMHE MOXKHO JTOCTHYb
VAOBJIETBOPUTEIHHOTO YICPKUBAHUSA, HO MPU 3TOM H30€XKATh 3HAYUTEIHHOTO
Pa3MBITHSI TUKOB M3-32 MAacCOIepPEeHoca.

Bmpouewm, pacmpenenurenpHas XpoMaTorpadus TakKe COMNPsHKEHA C MHO-
KECTBOM TpyIHOCTEH. Bo-mepBEIX, abcopOupyeMas KUAKOCTh, JaXe €CIIU OHa
HE CMEIIMBAETCs C MOJBIKHOW (Pa3oli, oTyacTu B Hell pactBopsiercs. [losTomy
M0 Mepe MPOBEACHHS XPOMATOTPaUUECKUX OMBITOB KOJIMYECTBO KHUIKOCTH Ha
cOpOeHTe MOCTENEHHO YMEHBIIIAETCS, @ 3HAUUT, BpeMs YACPKUBaHHS U paspe-
IeHne yMeHbImaTcs. YToObl M30ekaTh 3TOTO, MOIBIKHBIE (ha3bl 3a4acTyIO
HACBIIAIOT MOAU(PHUKATOPOM (I DTOTO TOABMXKHYIO a3y TPHBOIAT B
COMPHUKOCHOBEHUE CO CJIOEM BEIISCTBA aJCOPOMPOBAHHOW (pa3bl W MOCTOSHHO
WHTCHCUBHO IEPEMEIINBAIOT). BO-BTOPHIX, Ja)ke Mallble M3MEHCHHS TeMIepa-
TYpBI MIPUBOJAT K CYIICCTBEHHBIM M3MEHCHUSIM PacTBOPUMOCTH MOAU(HUKATOPA
B TIOZBIDKHOU (pa3e, IpU 3TOM COBEPIICHHO YTPAYUBACTCS BOCIPOU3BOJUMOCTD.
B-TpeThux, 1OCTHYHh BOCIIPOM3BOAUMOCTHU MO TOJIIKHE CJIOSI HKHUIKOCTH, acop-
OMPOBAaHHOTO MOPUCTHIM BEIIECTBOM, KpalHE CJ0XKHO, COOTBETCTBEHHO, OT
KOJIOHKH K KOJIOHKEe OyJeT WMeTh MecTO OoJbInoi pa3dpoc mapamerpoB. U
HaKOHell, KaK y)ke ObLJIO CKa3aHO, MPH MCIIOJIB30BAHMH TAKHUX IMOJJIOKEK MOTYT
CUIILHO CKa3bIBATHCS SIBJICHUS MAaCCOIEPEHOCa.

2.5.A.5. Hopmansno-ghazuvie aocopoenmot, moougpuuuposanuvie xumuuec-
Kum npueusanuem. VI3 4ucna peakTHBOB, MO3BOJISIONINX U3MEHSTh CUJIMKArese-
BbI€ IMOJUIOKKH XUMHYECKH, MEPBBIMH OBLIM OTKPBITHl BELIECTBA, COJCPIKAIUC
HETIOJISIPHBIC OKTaJCHMIbHEIC (PYHKIIMOHAIBHBIC TPyNbl. Takoi copOeHT 00a-
JTaJI CBOMCTBAMH, BO MHOTOM JIOTIOJTHUTCIHFHBIMU 110 OTHOIICHHIO K HEMOIU(U-
IUPOBAaHHOMY crutHKarelto. [1ockoibKy 3Ta (haza HemospHasi, MOJABIKHAS (aza
Yame BCEro SBJISACTCS IMOJISIPHON WM UMEET BBICOKOE COJCpIKAHUE BOIBI. DTHU
YCIIOBUS KakK pa3 OOpaTHBI 10 OTHOIIEHHIO K TeM, KOTOPBIX TpebyeT pabdoTa ¢
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HeMOIM(HUIIMPOBAaHHEIMU copOeHTaMu. TepMUHBI «HOPMalIbHO-(DA3HBINY U
«00OparéHHHO-(a3HbIi» BO3HUKIM UMEHHO M3 Pa3rpaHUYEHUs MO ITOJIIPHOCTH.

Bckope y xpomarorpaducToB BO3HHKIA MOTPEOHOCTh B MaTepHaiax Julsd
OoJsiee «TOHKOTO» pasjelieHus. belu pa3paboTaHbl Apyrue HENoJsIpHbIC IMMOJI-
JIOKKH, B TIEpBYIO odepenb Ha ocHoBe oktmia (Cg), Oyruna (Cs) n denmna. K
COXAJICHHUIO, 3TH HEMOJSPHBIC IIOJUIOKKH M BBICOKOIIOJSIPHBIE HEMOANU(ULIH-
pOBaHHBIE COPOCHTHI €I HE aBadd BO3MOXHOCTH pelIaTh Bce 3a1adu. [lotomy
OB HaWJeHBI CTOCOOBI MPUBWBaHUSA (a3 MPOMEKYTOUYHOH IMOJIIPHOCTH — C
[[MaHOBBIMH, JAWOJBHBIMH, aMHHO-, HHUTPOTPyNIIAMH W MHOTHE JApYTHE.

Ta6nuua 2.4
HopmanbHo-¢asHble npmBuTodasHble COpOEHTHI
Coxkpatuénnoe
[Mpusuras daza o 6021{1:%}1146 Crpykrypa
[uanonponmn CN —CH,CH,CH,CN
Hurporpynma NO, —(CH,);—C4HsNO,
AMHUHOTIPOITUIT NH, — CH,CH,CH,NH,
JnasTunmamMuHOTpymIIa - —(CH;);—N(CH;),
Juon - —(CH,);—0O-CH,CHOHCH,OH

Ipu HE0OXOAMMOCTH, IS TAKHX MOMAJIOKEK YKAa3hIBAIOT COACPIKAHUE YIIIepoaa 1
asorta. Ha ceropnsmauii neHs npuBuUTO(da3HbIe COPOCHTHI KaK Pa3 COCTABIISIOT
OONBIIMHCTBO HOpPMalbHO-(pa3HBIX. B Tabmmie 2.4 mpuBeeHBI HEKOTOpPHIE W3
Takux (a3, UCIIOIB3YEeMBbIX JUIsl HecTIelM(UUECKOro (TO €CTh He XUPAIBHOTO U HE
10 crienu(pUIECKOMY CPOICTBY — apUHHOTO0) pa3aeneHus.

Y CTOHYNBOCTD, MPOCTOTA U3TOTOBICHHUA M BOCIIPOU3BOANMOCTD XapaKTEpHC-
THK TOTOBBIX KOJIOHOK C TakMMH (a3amMu OBUIM HACTOJBKO JIydIIe, YeM IpH
UCIIONIb30BaHUN HEMOAW(HUUIUPOBAaHHBIX (a3 u  ¢a3, MoaupUINPOBAHHBIX
HaHECEHHEM, YTO 53TO MPOHU3BENO HACTOSINYI0 PEBOIIONUIO B SKUAKOCTHOM
xpomarorpadun. [lanHble (a3bl MO3BOJSIOT MPOBOAUTH XpOMAaTOrpaduIecKue
OTBITHI B TPAJIIEHTHOM PeXHUMe. Y paBHOBEIINBAHUE MIPOUCXOAUT HECOU3ZMEPHMO
OpIcTpee, YeM Ha HeMOAM(HUIMPOBAHHBIX MaTepHaiax. biaromaps »Tomy, A
Takux (a3 ymamoce pa3paboTaTh OTPOMHOE KOJHMYECTBO METOAWK. [ pyImbl
BEIIIECTB, aHAIM3UPYEMBIX ITPH MOMOIIM 3TUX METOAWK, BKIIOYAIOT BaKHEHIIINE
3arps3HATENN OKPYJXKAIOIIeH Cpellbl, JACHCTBYIOMIME BemlecTBa (hapMaleBTHYEC-
KHX IIPEnapaToB, IPUPOAHBIE BEIIECTBA.

XoTq 1O OmMpeAeNeHUI0 ATH (Da3pl SBISIOTCS IONAPHBIMH, OY€Hb OBICTPO
BBIICHIWJIOCH, YTO WX MOXXHO IMPHUMEHSTh M B CHUCTEMaX C BBICOKOIOJSIPHBIMHU
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moIBMKHBIMU (pazamu. CopOCHTHI, 001aar0IUe TPOMEKYTOYHON MOJISPHOCTHIO
HCIOJIB30BAIMCH TaM, TJi¢ IPUMEHEHHUE OOBIYHON HOpMaNbHO-(ha3HOW XpOoMaTo-
rpadun ObLTO HEBO3MOXKHO, — JJIS aHaju3a MENTHIOB, OCIKOB M IIUPOKOTO
CIIEKTpa JICHCTBYIOMNX BEIIECTB (papMareBTHUECKUX HpPEnapaToB M MPHUPOIHBIX
COEIMHEHU.

CrnencTBUEM TaKOW 080LCMBEHHOCMU NpUMeHeHUs: TIOJSIPHBIX COPOCHTOB
CTaJI0 HEKOE CTHUpaHWe TI'paHed MeXIy HOPMabHOW W oOpaméHHON (a3zaMmu.
OmHako Ha MPAKTHKE YETKOCTh KiIacCH(PUKAIMU HE UrpaeT 0coboit pomu. OObI4-
HO pelIaeTCss BOMPOC O MPUMEHMMOCTH TOTO HIIM MHOTO METOJa pa3ielieHHsI.
[TosToMy Jyullle BCETo pa3jinvaTh METO/bI aHATHM3a, YKa3bIBasl, KAKHe COPOCHTHI
U TOJIBUXHEIC ()a3bl CICAYCT MPUMEHSTH ISl JAHHOTO pasneneHus. [Ipu 3Tom
BCsIKasl MyTaHMIA OyIET UCKITFOUCHA.

JloBobHO 9acTO KOHEYHBIE (PYHKIMOHAIBHBIE TPYHIBl HOPMaIbHO-(ha3HBIX
COpOEHTOB 00JIAJAOT TOBBINICHHON PEaKIIMOHHOW CITIOCOOHOCTBHIO IO OTHOIIIS-
HUIO K pPEaKTHBaM, IIMPOKO KCIOJNB3YEMbIM [UIS TOJMYYCHUS MPOHU3BOIHBIX,
TaKUX Kak xjopanMerwicuiaanam. Kak mokasano Ha puc. 2.20, MHOTHE COpOEHTHI
MOJTyYCHBI Ha OCHOBE TPUAIKOKCHAIIKAI-3aMEIIEHHBIX CHIAHOB. M3-3a yroMsHy-
TOM PEaKIUOHHOW CIIOCOOHOCTH KOHEYHBIX (DYHKIIMOHAIBHBIX TPYII OKOHYA-
TeNbHOE OJOKMpOBaHUE (DYHKIIMOHAJIHHBIX TPYIII HA TMOBEPXHOCTH CHIIMKATEIIS
(«OHA-KAIIITUHTY) TaKuX COPOCHTOB YacTO HE Tpou3BOAUTCS. CeIeKTUBHOCTh U
CIIEMU(UIHOCTh TAKUX COPOCHTOB MOXKHO PETYIHPOBATh, TOJAOHUpas «HOPMAIIb-
HO-(a3HYyI0» YacTh MOJICKYN «IpHUBHBKW». Hampumep, muanonpommnoBas ¢aza
MPOSIBIISICT CIa0OTONIIPHEIC CBOWCTBA W SIBISCTCS CIAOBIM aKIENTOPOM MpHU
00pa30BaHUM BOJOPOJHBIX CBS3CH; MUOIBHBIC U aMHHO(DA3B! CHIBHOMOMSPHBI U
SIBIITFOTCS] CUITBHBIMU aKIIEITOPAMHU U JOHOPAMHU TIPH 00pa30BaHUM BOJIOPOTHBIX
CBsi3ell; HUTPO(a3bl YPE3BBIYANHO CHIIBHO TOJSPHBI U BBICTYIAIOT B POJIA CHIIb-
HBIX aKIENTOPOB IPH 00pa30BaHUN BOJOPOIHBIX CBSI3EH.

CDTopcoz[epmaHme MOJICKYJIbI SABJISIFOTCSL HOpMaJ’IBHO-(I)aSHI)IMI/I «OPpHUBHUB-
KaMu» (bOpMI/Ipyf{ COp6eHTLI, Haxoadmue A0CTATOYHO Y3KHUC IMPUMCHCHUS. Onu

OCH,CH;
Tonyon I
Si-OH + (CH3CH20)3SiCH2CH2CH2CN "—-y""" Si—O—?iCH;CH;CH;CN + CH;;CHon
OCH,CH;

Puc. 2.20. Peakumss nomnyyeHusi MPOM3BOAHbLIX TPUITOKCULMAHOMPONUN3aMeLLEHHOro
cunaHa c CMNaHomnbHbIMU rpyrnnaMm Ha NOBEPXHOCTU cunukarensi. Ecnu Ha noBepxHocTu
[0CTaToOYHO GrM3Ko K ApYrM STOKCUrpynnaM UMEKTCSl peakLMOHHOCNOCOOHbIE cunaHo-
NbHbIE TPyNMbl, OHW MOryT Takke BCTynaTb B peakuuio, obpasys cBs3aHHble rpynmnbl C
OBYMSI UNU TPeMsi CBA3SIMU C MOBEPXHOCTLIO CUNMKarensi.
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COJIepXKAT TenTaacKadhTOPOOKTHIOBEIC U MepPTOp(HEeHUIOBbIC MPUBUTHIC (a3bl.
BrionHe ectecTBeHHO, 00IIast yACPKUBAIOIIAs CIIOCOOHOCTHIO TAKMX COPOCHTOB
CYIIIECTBEHHO HWXXE, YeM COOTBETCTBYIOMIHNX OOpanméHHo-¢pa3Hbix. OMHAKO yHH-
KaJbHasl T-M-CTPYKTypa 3THX (a3 oOecreunBaeT CeIeKTHBHOCTh MO OTHOLICHHUIO
K HEKOTOPBIM (pYHKIMOHAIBHBIM TPYIIaM, HEIOCTHXUMYIO TPH UCIIOJIb30BAHUH
AHAJIOTUYHBIX YTIIEBOJAOPOIHBIX (a3.

2.5.A4.6. Ilpumenenue. HerpynHo mpeACcTaBUTh ceOe, CKOJIb OOIIUPEH Tepe-
YeHb AaHAIN30B, PEATM3YeMBIX Ha TAaKWX KOJOHKAaX, OJHAKO JIBa HAIPaBICHUS
3aCIyXHBaIOT 0c000T0 YIOMUHAHUS. B mepBoM mpuMeHseTcs KOJIOHKa ¢ aMHHO-
MPOMUIOBOH (Da30i M UCTIONMB3YETCSI CMECh AllETOHWTPHIIA C BOAOH B KauyecTBE
TOJIBMKHOM (pa3bl. ITO MO3BOJIAET PAa3ICIiATh CMECH CaxapoB, IPUIEM 3a4acTyIO
JAHHBIA cIOcO0 TPEANOYTUTEIbHEE, YeM aHUOHHOOOMCHHBIH, I/i¢ TPUMCHSIOT
CUIILHOOCHOBHYIO MOJABIXHYIO (pazy (cm. pasmen 2.9). Bo BTopoMm mpuBIIEKarOT
HEMaJblii WHTEpEeC KOJOHKH C IIHAHOTPOIMIOBON MPUBHUTOW (a30i, MOCKOIBKY
OHa TI03BOJISICT PaboTaTh C OemkaMH W MenTHAaMH. Brpouewm, mns pasjieneHus
OCTTKOB B ITOCIIEAHEE BPEMs CTald IIHUPE HCIIONB30BaThCS KOJOHKH OOJBIIOTrO
ImameTpa ¢ OyTuiicoaepxkamei Gazoi.

2.5.6. O06pawéHHo-thasHas npueuTodasHas
XpomaTtorpadgusi

O6pamménno-asusle copoeHTsl npumensitoress B 80 % mabopartopuii, rae
ucnonb3ytoT BOXKX, uto roBopur 06 mux Oe3yciioBHOH BaxkHOCTH. COpOEHTEHI
9TOTO THIA MOXKHO pa3/IeNuTh Ha JIBE TPYHIBI M0 KOH(UIypanuu HEMOoISPHOI
(YHKIIMOHAJIBHOW TPYIIBL: JIMHEHHBIE ankwmibl (HampuMep, Cig) U co BCTPOCH-
HBIM YTJICBOJOPOJHBIM KOJBIIOM (Hampumep, (enun). Ilepedens oOpamEHHO-
(ha3HBIX COpOEHTOB MPHUBEAEH B TadyMIE 2.5.

Amnann3 nutepatrypsl 1o BOXKX moxassiBaeT co Bcell OUEBUAHOCTBIO, YTO
obpaménHo-¢pa3Hylo Xpomarorpaduio HCIOIB3YIOT MOYTH BO BCEX BHAAX
aHaM3a JUIA pa3/ieeHns] MPaKTHYECKH JIFOOBIX BEIIEeCTB. Yarie BCero mpu 3ToM
HCTOJB3YIOTCS KOJIOHKH Ha OCHOBE CHUIMKAreis, MOTU(HUIMPOBAHHOM OKTaJe-
munoM (Cig). X0TS HET HUKAKMX MPUYMH M3HAYAIBHO OTJABaTh MPEATIOYTCHUE
Cig mo cpasHennio ¢ Cg mimm C4, B TPaKTHKE Xpomarorpaduu Tak dYacTo
MPOMCXOJNUT H3-32 TOTO, YTO JOKYMEHTHPOBAHHBIX U BaJHIUPOBAHHBIX METOIHK
B3XX Ha copbente Cig ropasno OoJbliie, YeM IPU UCTIOIB30BAHUH OCTAIBHBIX.
CoOTBETCTBEHHO, 3HAYMTEJILHO OOJbIE U3BECTHO M O pa3paboTKax M H3MEHe-
HUSX Takux MeTonuk. Kak cieicTBue, THIOB COpOEHTOB, Ha ocHOBe «Cjg»
BBIITyCKaeTcsl OoJbIne, YeM Apyrux. JIOTHIHO anee pacCMOTPETh HMOPSIIOK MpH-
TOTOBJICHHS CAaMOTO COpPOEHTA.
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Tabnuua 2.5
Ob6paLéHHo-hasHblie NpuBUTOdasHbIE COPOEHTDI
CokparniéHaoe

ITpuBuTas dasza o 602}1?%}1“6 CtpykTypa
Humetun —(CHs),
i c, ~(CHy);
Ot C, —CH,CHj3;
Bytun C, —CH,CH,CH,CH3;
Tuknorekcun CH —CH,CH,CH,C¢H;;
Texcun Cs —CH,(CH,),CH3;
Demmn ¥ ~CH,CH,CH,C¢Hs
OkTun MOS, Cg —CH,(CH,;)sCHj;
f;f}f‘éf‘“"m —CH,CH,CH,0CONHCH,(CH,),CH;
OKTaaenu ODS, Cyg —CH,(CH,),sCH3
Bueapéunbiii

OKTaIeIAII B) _CH2CH2CH2NHCOCH2(CH2)16CH3

a
) DenmnpHas npuBHTas (a3a TaxKe IPOU3BOAUTCS Oe3 MPOMUIOBOro pasaenutens, T.e. —CqHs.
OHa MeHee yCTOi4nBa, 4eM NpHUBEAEHHAs B TaONIHIIC.

9
) ®dupmennoe nanmenoBanne «Cummerpu-mmng Cyy.

B
) Odupmennoe HaumeHoBanue «Cymnenkocun ABZ Cig».

2.5.b.1. Xumuna nogepxHocmu cunukazens u nojyienue npueumo@aznbvix
copbenmos. I10BepXHOCTb CHIIMKArelsl IMEET B OCHOBHOM TOT JKE€ XapakTep, YTo
Obu1 onucan B paszpene 2.5.A.3.A. OxHako npouecc e€ nanbHelIneil aepuBa-
TU3alUH CYILECTBEHHO OTJIWYAETCS OT HCIONb3YyeMOro IpH H3TOTOBICHHU
HOpMaNbHO-(a3HBIX TpUBHTO(A3HBIX copOeHTOB. [lockosbKky HOpMaibHO-(a3-
Hble (PYHKIMOHAIIBHBIE TPYNIBl HE 00JNaJaloT peakIMOHHOH CHOCOOHOCTBIO, B
Ka4yecTBE pearcHra Uil JaJbHEHIIell MoauduKauy MOBEPXHOCTH HaIlle BCETO
UCTIONB3YIOT TPHUXJIOPATKWICHIAH WIN XJIopAuMeTwiankwicwiad. Ilocnennuit
BCTYMAET B PEAKITHIO TI0 CXeMe, MOKa3aHHOH Ha puc. 2.21.

VYike ucXos U3 BEIOOpA YKAa3aHHBIX PEAreHTOB VIS MOMYYCHHS MPOU3BOIHBIX
Ha MOBEPXHOCTH, MOYKHO CYIUTh O TOM, HACKOJIbKO MHOTOYHCIICHHBI BAPHAHTHI
n3rotoBieHus koJoHOK Cg. Hampumep, Cig MOXKET OBITh:
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C BBICOKOM MJIM HU3KOM Harpy3Kou.

2. C OIOKMpOBaHHWEM OCTATOYHBIX TPYII — «IHA-KIMIUHTOMY» (I 3TOTO
HCTOJIB3YETCs BEChMa IUPOKUIA CIICKTP PEaKTUBOB) WK O€3 HEro.

3. C nmeakTUBHPOBAHHOM OCHOBOM MM HEOOPAOOTAaHHOM.
4. TlonuMepHSbI UM MOHOMEPHBII.

TTosicauM ckazanHoe moapoOHee. Bo-TiepBhIX, Haepy3Koll Ha3bIBaETCS COMEP-
JKaHWE TPUBUTOHW (ha3bl, XapaKTepU3yIOIIeecs MacCcOBOW Joiieil yriepona
(o603nauaercs %C). Cjg ¢ HU3KUM cojepikaHueM NpUBHTOH (a3sl umeeT %C He
6ouiee 8 %, Torna Kak ¢ BEICOKMM — cBblie 12 %. C npakTH4ecKol TOUKU 3peHHs
YBEJIMYCHHUE COJIEPIKaHMs YIiiepoJa B COCTaBe COPOSHTa MMEET /IBa IOCIIEICTBUS:
OoJpIIIee KOJMYECTBO CHIAHOIBHBIX TPYIIT MPeoOpas3yIoTcs B CBA3aHHYIO (hopMmy,
a TIOBEPXHOCTh CTAHOBUTCS OoJiee THAPOGOOHON (HETOMAPHOH).

JepuBaTH3anus CHIAHOJIBHBIX TPYII IMOBEPXHOCTH CHIJIMKATEINs MOJIC3HA B
TeX CIydYasiX, KOTJa pa3JeiisicMble BEIIECTBA MOJBEPralOTCS CHIIBHOMY B3aHMO-
JIEHCTBUIO C HUMU 3a CYET 00pa30BaHWs BOAOPOIHBIX CBs3el (Oojee moapoOHO
cM. pazmen 3.9.A). Bombmast yriepoaHas Harpys3ka TakKe TOBBIIIACT YIEPKH-
BaIOIIYI0 CIIOCOOHOCTH copOeHTa. KotoHka mpu 3TOM cTaHOBHUTCSI O0Jiee YHUBEP-
CaITbHOM U MO3BOJISIET PA3JEIISTh OOJIbIIIEe KOJUYECTBO BEIECTB.

K coxanenuto, u3-3a pazmepoB mousiekyi Cjg 3HaYMTENbHAS YacTh MOBEPX-
HOCTHBIX CHJIaHOJBHBIX rpym (00sr9HO 50 % mim Gojee) He BCTyIaeT B peak-
MO, TIOCKOJIbKY CBsizaHHble rpymmbl Cig MPEACTaBISIOT CO00i cTepuuyeckoe
NpPensaTCTBUE Ui ApYruX. Jis panpHe#ero CHIKeHHsT KOJMYECTBA CUIIAHOJb-
HBIX TPYII HAa IMOBEPXHOCTH pa3pabOTaH MPOILECC, MOJYYHBIIMA Ha3BaHUE
OOKUPOBANUS. OCMAMOYHBIX SPYNN UNU «IHO-KINNUH2A». 3]1E€Ch HCIIOJIB3YETCs
peareHT ¢ MaJIIMU pa3MepaMy MOJICKYJ (HAIpuUMep, XJIOPTPUMETHIICHIAH) KOTO-
pBIii  «TpocaduBaeTca» Mexny rpymmamu Cig U pearupyer ¢ OCTaTOYHBIMH
HENPOPEarupoBaBIIUMHU CHJIAHOJMBHBIMU TpymmamMu (cM. puc. 2.21 B). Tlocme
sHA-KNIHHTa %C BO3pacTaeT HE3HAUHWTENHHO, 3aTO MPOLEHT HeMOAM(UIIUpO-
BaHHBIX CHJIAHOJBHBIX TPYII cTaHOBHTCS MeHee 50 %.

YroOsl emé OObIIe CHU3HUTH BIUSHUEC OCTATOYHBIX CHIIAHOJBHBIX TPYII Ha
XpoMmarorpaduueckue IMapaMmerphl, Iepel XUMHYSCKHM MOTU(PHIINPOBAHHEM
CHJIMKArelb OCHOB8bI MOXKET OBITh 00paboTaH AOMOJHUTENBHO. OOBIYHO TaKas
00paboTKa CBOAMTCS K BBITPABIMBAHHUIO M3 CHIIMKArelsl MPHUMECEH METaUIOB C
MIOMOIIBIO KUCIIOTHI. B pe3ybTaTe mOBEpXHOCTh CTAHOBHUTCS 00JICE OAHOPOIHOM.
JIOTIOTHUTENBHO € TENBIO MOBBINICHUS XHMUYECKOH OJTHOPOIHOCTH MMOBEPXHOCTH
CUITUKAresb 0COOBIM 00pa30M BEICYIIIUBAIOT.

Emé onHol BO3MOXKHOCTBIO TIPEAOTBPATUTh PEAKIIMHM CHIIAHOJIBHBIX TPYIII C
AQHATM3UPYEMBIMH BEIIECTBAMH SBISCTCS CO3IAHUE NOAUMEPHbIX TIeTIeH TPy
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Cig, OPHEHTHUPOBAHHBIX IAPAJUICIBHO ITOBEPXHOCTH BHYTpH copOeHrta. Takas
cxeMa mpezcraBieHa Ha puc. 2.21 B. IIponecc mpenmonaraer cepuro peaxkuuit
TPUXIIOPOKTAACIIMIICHIAHA C TIOBEPXHOCTBIO, C MOCIEAYIOMEH MPOMBIBKOM BO-
HBIM PAacTBOPOM Ul TNPEOOPa3OBAHUSI OCTANBHBIX XJIOPCHJIAHOBBIX TPYII B
PEaKIIMOHHOCIIOCOOHBIE CHIIAHONBHBIE TPYHIEL. Ha mocienHeM 3rtame ocymiecTs-
JsieTcst  OJIOKMPOBaHME OCTATOYHBIX CHJIAHONBHBIX TPYMIN XJIOPTPUMETHII-
CUJIAaHOM.

K mpeumymiecTBam Takux copOeHTOB Ooiiee BBICOKasl yAEp KHUBaIOIIas CIO-
CcOOHOCTh W MEHBINIEE BIMSHHUE CHIAHONBHBIX Ipymil. VX TiIaBHBIMH HEIOCTAT-
KaM{ SBISAIOTCS OONBIIMHA pa3dpoc XapaKTEpPHCTHK KOHEYHOI'O Marepuana
(TIOCKONBKY TPOIIECC MOMUMEPHU3AMK HE MONAETCS TOYHOMY YIPABJICHHUIO), a
TaK)Ke OTpHULATEIbHOE BIMSHHE MAacCOIMEPEHOCa, MPOSBISIOUIETOCS Ha MOJEKY-
JISIPHOM YpPOBHE B TOJCTOM ITOJMMEPH30BAaHHOM clioe copOeHTa. Benenmcteue
9TOTO TOJIMMECPU30BAHHBIC COPOCHTHI KaK TAKOBBIC HAXOISAT OTPaHUYCHHOE
MIPUMEHEHHE.

2.5.b.2. TI'paouenmmnuwiit pesicum. PexuM TpaiueHTHOro >SIIOMPOBAHUS B
BOXX o3Hauaer, 4yTo B Tpolecce pasJeNeHus] COCTaB IIOABMXKHOU (hasbr
N3MEHsIeTCs. XOTS MOHATHS «THUIINYHBIA TPAJNCHTHBIN PEXUM» HE CYIIECTBYET,
Yalle BCETO MCIONB3YIOTCS ABa BapuaHTa: JIMHEHHOE H3MEHEHHE COCTaBa U
BBIJCP)KUBAHUE COCTAaBa IIOCTOSIHHBIM B TEUEHHE HEKOTOPOTO BpPEMEHH C
MOCJIEAYIONINM JIMHEHHBIM N3MEHEHHEM. | paiueHTHBIN pPeXXUM HCHOIB3YIOT IS
TOTO, YTOOBI BBOJIUTH NPOOYy B OueHb ciadyro monBmwkHyI0 (azy. [Ipm Takmx
YCIIOBUSIX aHAJIM3UpPyeMble BEIIECTBA COCPEIOTOYHMBAIOTCS B TOJIOBHOW YacTH
KoJIoHKH. C TOYKH 3peHHUs] TEPMOANHAMUKH TIpOIecca, sICHO, YTO 30HBI aHAIN3HU-
PYEMBIX BELIECTB Cpa3y >kK€ HAYHYT MEJICHHO NPOJBHraThCsl IO KOJIOHKE,
IpeTeprieBasl Mpu 3TOM pa3MbiTue. Ecnm OBICTPO yBENWYMBATH CHIIY DIIIOCHTA,
9TO HNPUBOAUT K OBICTPOIl AeCOPOIMN aHATH3UPYEMBIX BEIIECTB B KOHIIE 30HBI U
MIOBTOPHOMY CY>KEHHIO, (JOKYCHPOBKE 3THX 30H B KOJOHKE. Takum oOpas3om, B
TPaJMCHTHOM PEXHUME MOXKHO MOIYy4YUTh Oojee y3KHe ITUKH B KOHIIE XpPOMaTo-
IpaMMBI.

I'papueHTHBIN pekuM 00JamaeT TpeMs MOTCHIHAIBHBIMU MIPEUMYIIeCTBAMHU
nepes] N30KPaTHIECKHM:

1. B TpaAuCHTHOM PECKUME €MKOCTb KOJOHKH BbIIIIC, Y€M B HU30KpaTU-
YCCKOM.

2. B TpaACHTHOM DPCKUME o61ua${ MMPOJAOKUTCIIBHOCTD J3JIFOMPOBAHUA
MCHBIIC, YEM B U30KPATUYCCKOM.

3. B rpammeHTHOM pexXuMe yHaETCS TMONydUTh OoJiee Y3KHWE UKW, YTO
YIIydIIaeT YCIOBUS ICTEeKTHPOBAHHS.
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HpI/I 3TOM I/I30KpaTI/I‘I€CKHﬁ PEKUM 06nazlaeT CICAyrmUMU MPEUMyHIeCT-
BaMu nepea rpaiuC€HTHbIM

1. Cucrema HacocoB W YHPAaBICHHS UMH IS H30KPAaTHUECKOW Xpomaro-
rpauy CymecTBEHHO HIDKE TI0 CTOMMOCTH U JIEIIEBJIE B 00CITy)KUBaHHH.

2. B H30KpaTHYEeCKOM PEeKUME He TpeOyeTcs ypaBHOBEIIMBAHUE KOJOHKH
TocJe aHaau3a.

3. B u3okpaTHyeckoM pexUMe OTCYTCTBYET Ipeiid HylneBOW JIMHUH, BBI3-
BaHHBII U3MEHEHHEM COCTaBa dIIOCHTA.

4. B H30KPATUYCCKOM PEIKHUMC MOKHO MPUMCHSATH 00kIe JACTCKTOPLI.

[apameTpsl rpaineHTHOTO pekuma (popMa, CKOPOCTh U3MEHEHHs, POIOII-
JKHUTEIBHOCTh Y4aCTKa C MOCTOSIHHBIM COCTaBOM, HAa4albHBIH COCTAaB, KOHEUHBII
COCTaB) ONPENENSIOTCS THIIOM W KOJHWYECTBOM aHAJM3HPYEMbIX BEILICCTB B
npobe. UtoObl 3a1aTh TPAJAUEHTHBIH PEXKUM, HEOOXOAUMO OMHCATh M3MEHEHHUE
COCTaBa B 3aBHCHUMOCTH OT BPEMEHH Ha BCIO MPOJIOJDKUTEIBHOCTh aHATN3a, a HE
TOJIBKO JI0 MOMEHTA JOCTUKEHHs HauOOJbIlel cuibl 3aroeHTa. [Ipumep omHO-
3HAYHOTO OMKMCAHUS TPAIUEHTHOTO PEKUMA TIPUBEIEH HIKE.

Pacxon 1,2 ma/mun

Bpewms, Mun % A %b
0,0 100 0
5,0 100 0
20,0 70 30
25,0 45 55
30,0 45 55
31,0 100 0

YpaBHOBEIINBaHKE 10 BBOJAA CIEAYIONIEH MPoOBI 5 MUH.

3neck % A o0o3HauyaeT OO DIIOCHTa A B INOJBIKHOM (haze B MOMEHT
BBOJa mpoObl, 0,0 MuH. MoMeHT BBoza ciieayromield MpoObl CHOBA CUHUTAETCS
HyneBbIM. COCTaB MOJBIKHOM (pa3bl HE M3MEHsETCS B TedeHue 5,0 MUH, 3aTeM B
TEYEHHUE CIEAYIOMUX 15 MUH U3MEHSAETCS CO CKOPOCTHIO MUHYC 2 % A B MUHYTY
(+2 % b B munyty). Ha 20 MuHyTE CKOpPOCTH H3MEHEHHS COCTaBa BO3PACTAET 0
MuHyC 5 % A B MunyTy (+ 5 % b B MuHyTY). [locne 25 MUHYTHI cOCTaB OIBIIK-
HOW (a3bl ocTa€Tcsi HEM3MEHHBIM B TE€UEHHE 5 MHH. JTOT YJacTOK 3a4acTyro
UMEHYIOT namo. 3aTeM COCTaB MOJBIKHOM (a3bl OBICTPO U3MEHSIOT /10 TIEPBO-
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HAYaJIbHOTO. 3eCh CKOPOCTh M3MCHCHHS HE Ba)XKHA, MOCKOJIbKY BCC aHAJM3H-
pyEMBIC BEIIECTBA YK€ ITIOUPOBAHBI. BaKHBIM 3TAroM, 0 KOTOPOM 4acTo 3a0bl-
BAIOT, 3/I€Ch SIBJISIETCS ypPaBHOBEUIMBAHHUE KOJIOHKH. 10 3TOMY MOBOIY MOXHO
mnbo 3amucaTth MpUMEYaHHe, KaK 3TO CIENaHO BHIIIE, JTMOO BBECTH B TaOIHITy
OTMCAHUsI TPAJMEHTHOTO PEXKKMMA JAOTOIHUTENBHYIO CTPOKY (B JAHHOM MpUMepe
ykazaTh 1 Bpemenu 36,0 100 % A u 0 % B). Pasymeercs, Bo Bcex Todkax rpa-
JMEeHTHOTO pexnma cymma % A u % b dosorcna pasasitees 100 %.

IToMuMoO mapamMeTpoB IPaHEeHTHOTO PeXUMa, HEOOXOAMMO BHIOpATH JIIOCH-
16l A 1 b. K mpumepy, A MoxeT npencTaBisaTh coboit cmech 20 % areToHuTpHIa
u 80 % Bomsl (B 00BEMHBIX nmonsAX), a b— cmeck 75 % ameronutpmia u 25 %
BOJBI (Takke B OOBEMHBIX JOJsAX). DaKTHYSCKUI COCTaB MOJBIKHOW (pa3bl Ha
BBIXOJIC¢ Hacoca B MOMEHT BpeMeHH 25,0 MHH OyIeT TaKuM: aleTOHUTPUIIA —
(0,45 x20) + (0,55 x 75) = 55,25 %; Boamsl — (0,45 x 80) + (0,55 x 25) = 49,75 %.
Jnsa nposepku: 55,25 % + 49,75 % = 100 %.

Yamie Bcero B TpaJUCHTHOM pEKUME HAYMHAKOT OMBIT B YCIOBHAX, KOT/A
COCTaB MOJBMKHOW (Da3bl caMblil c1a0BIH (CO CIA0Oro AITIOEHTA) M MOCTEIICHHO
YBEJNMYHBAIOT ero criay. OTHAKO B OMBITAaX, TIC KPUTHUCCKUM (PAKTOPOM SIBIISCT-
Cs paCTBOPHMOCTh aHATHM3HPYEMBIX BEIIECTB WM COXPaHCHHE MX TPEXMEPHOU
CTPYKTYpHI (Kak HampuMep, B clydae HEKOTOPBIX OCJNKOB M MENTHIOB), Ooiiee
3¢ (peKTHBHO WMCIONB30BaHWE TaK HA3bIBAEMOTO OOPAMIEHHOTO TPaTHUCHTHOTO
pexuma. B 3TOM ciiyyae B Haudasie OmbITa COCTAaB MOJABMKHOU (pazpl Hambosee
cunén (momBrxkHAs (aza COAEPKUT OOJbIIE BCETO OPraHUYECKOTO PACTBOPH-
TENs), a B IPOLECCE OMBITA €r0 CHJIA MOCTCICHHO CHUXKAeTCsl (TO €CTh B €ro
COCTaBE CTAHOBUTCS OOJIBILE BOJIBI).

B mocnennee BpeMs mpuBIEKaeT WHTEPEC HOBBIM BapuaHT oOpaméHHO-(da3-
HOHM Xpomarorpaduu, B KOTOPOM HUCTIOIB3YIOTCS OE€3BOIHBIC TOIBHXKHBIE (Ha3bl.
Tako#l mporecc HONy4YH Ha3BaHUE 0E38600HOU 00pAWEHHO-DA3HOU XpomMamo-
epaguu v HAMIEN MPUMEHEHUE JIUTsI aHaJm3a Ipo0, COACPIKAIINX aHATU3UPYEMEIC
BEIIIECTBA, CHJIBHO pa3InYaroIIuecs M0 pa3Mepy MOJCKYJ, PacTBOPUMOCTH U
YCTOWYUBOCTH.

XOTsl TpaMEHTHBIH PEXXUM YCIICIIHO MPUMEHSETCS] KaK Ha HeMOIU(UIpO-
BaHHBIX, TAK U Ha HOpMaJIbHO-(ha3HBIX TPUBUTO(DA3HBIX COPOCHTAX, BCE ke OO0JIb-
1asi 4acTh COOTBETCTBYIOIINX METOAMK pa3zpaboTaHa aiisl oOpaiéHHO-(ha3HOTOo
BapuaHTa. YToObl MOJUEPKHYTH MPEUMYIIECTBA IPAJUEHTHOTO PEXHUMa, 3aMETUM
B 3aKIIFOUCHHE, YTO B 3TOM PEKHME JOCTUTATIOCh pa3/eeHne JBaIaTi U Oonee
aHATM3UPYEMBIX BEIIECTB B IIPOOE.

2.5.B.3. IIpumenenue. CornacHo myOiauKaiusiM, oOpaméHHo-(ha3Has Xpoma-
Torpadus HUCIOJB3YIOTCS B THICAYax CiydaeB. ExkeMecsdHO B TakuxX HM3JaHUSX,
kak «J>xopHan od xpomarorpadmy», «/IxopHam odp xpomarorpaduk caiieHC» U
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«xopHan o¢ nukBHI XpomaTtorpadu» mMyOJIMKYIOTCS ONHMCAHMS JIECSITKOB
HOBBIX METOJUK.

2.5.B. WoH-napHasa xpomaTtorpadus

Hon-napuas xpomarorpadus (Takke HA3bIBACTCS MapHO-HOHHOM, XpOMATO-
rpadueil ¢ MCHOJIb30BaHUEM ITOBEPXHOCTHO aKTHUBHBIX BelectB — [TAB) mpen-
M0JIaTaeT, 9TO B AIIOCHTE COAEPKATCS MPOTHBOMOHEI, 3apsA] KOTOPBIX MMPOTHBO-
TIOJIOXKEH 3apsAy aHATU3UPYEeMOTo BemecTBa. Pa3menenne MoxeT OBITh Kak HOP-
MaJbHO-(pa3HBIM, TaK U 00paméHHo-pa3HeiM. OTHAKO B OONBITUHCTBE CIIy9dacB
UCIIOJIb3YIOT NMPUBUTHIE (ha3bl, COBMECTHMBIE C BOJHBIMU OydepaMu, BXOAAIINMH
B cocTaB moaBmxkHOM (asel. Takumu dazamu seistores Cig u Cg.

Hon-mapuas xpomartorpadus (UI1X) npumeHsieTcs B OCHOBHOM JIs aHAJIN3a
BEILIECTB, MMEIOIIUX IOCTOSHHBIN 3aps) (Harmpumep, YETBEPTHYHBIX aMUHOB)
WIH CIIOCOOHBIX MpUOOpeTaTh 3apsy (HalmpuMep, MEPBHYHBIX aMUHOB M Kap0o-
KCHJIOBBIX KUCIIOT). [JIs1 9TO¥ 1eH AIIF0CHT JIOJKEH coliepxkarth Oydep i pery-
mupoBaHus pH u oOecnieyeHUss MOCTOSHCTBA 3apsifia aHAIM3UPYEMBIX BEIIECTB.
®dopMHpOBaHUE HOHHBIX Tap MPU 3TOM O0ECICYMBACTCS 3a CYET BBEICHHS B
ANMIOEHT MPOTUBOMOHOB. OOBIMHO JIJIsl aHAJIN3a AaHUOHOTEHHBIX BEIIECTB JJIsI ATOM
LEIH MCIOJIB3YIOT COJIM TeTPAANKWIAMMOHHMS, & Uil KATHOHOTEHHBIX — aJIKHII-
Ccynb(hOHATHI M AKHIICYTb(ATHI.

B kauecTBe WILTIOCTpAIlMM PACCMOTPUM MPUMEP, B KOTOPOM aHAJIU3UPYEMOE
BemecTBo, C* ABIAETCS KATHOHOTEHHBIM. YpaBHEHHE PABHOBECHS C AaHMOHHBIM
WOH-TIapHBIM peareHToMm, [P, umeer Bun

IP+C = {IPC"}

rae {IP°C'} — nou-napHbli KOMIUIEKC OOpasyrouuiicss B pe3ynbTate peak-
uuu. CoOTBETCTBYIOIIAsl cxema Ioka3zaHa Ha puc. 2.22. PacmpeneneHue mpo-
XOJWUT MO JBYM HEPa3IHYUMBIM MeXaHH3MaM. [IepBbIii COCTOUT B 00pa3OBaHHH
Tap MOHOB B PAcTBOPE C MOCIEAYIOIUM PaBHOBECHEM C MTOBEPXHOCTHI0. BTOpOIii
— B ancopOIMM HOH-IAPHOTO pEarcHTa IOBEPXHOCTHIO, TJE HEC3BA3aHHOE
aHaJM3UpPyEeMOE BEIECTBO B3aUMOJEHCTBYET ¢ HUM. [lo-BuguMomy, B AeHCTBU-
TENBHOCTH MMEIOT MecTo o0a 3TW mporecca, NMpuUuéM mpeolragaeT IMepBEIi,
MIOCKOJIBKY OOBIYHO COAEp)KaHHE HOH-TIAPHOTO peareHTa B PacTBOPE 3HAYH-
TEJNILHO BHINIEC, YeM aHAIU3UPYEMOTO BellecTBa. B pesympTare XpomaTorpadu-
YeCcKoe pacrpeielieHue OMUCHIBACTCS KaK paclpelieieHne yKe He MPOCTO MoJie-
KyJI aHaJIWTa MEXIy TOABIKHON W HEMOJBIKHOW (pazamu, a COOCTBCHHO
MOHHBIX Map:
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{IP°C'},p= {IPC'},,
rae {IPC" }mp — COZIEPKAHUE MOHHBIX MAp B MOJABIAKHON ¢ase, {IPC" Yop —

WX CollepKaHWe B HEMOABIDKHOHM (Daze. OOImIas KOHCTaHTAa PaBHOBECHUS OIHUCHI-
BACTCS [P ITOM BBIPAKCHHUEM

Keg=[{IP"C"},,] / [{IP"C™}p] = [{IP C Y] / [(AIP ] X [CTp),
a koadduruent Emxoctn npuodperaer BUL
k'=Vep | Vi) Kegx [Cpls

rae Vy, u V,,, — 00bEMBI, COOTBETCTBEHHO, HEMOIBHKHOH M MOJBIHKHON (a3.
OTcrola MOKHO CHIENAaTh J[BA BXKHBIX BBIBOJA: BO-TICPBBIX, YEM BBIIIC KOHIICHT-
panys MOH-TIAPHOTO pearcHTa, TeM CHIbHEE YICPKUBAHHE AaHAJIH3HPYEMOTro
BEIIIECTBA; BO-BTOPBIX, YeM OOJIBIIEC CPOJCTBO HOH-TIAPHOTO pearcHTra K He-
MOBMKHOM (hase, TeM OO0JIbIIe BpeMs yACPKUBAHUS Pa3Ae/IIEMOr0O BEIIECTBA.

Belmecka3aHHOE MO3BOJSIET TPHHUTH TAKKE K CIEAYIONMM MPAKTHYECKUM
COOOpaKCHUSIM:

1. Yrobsr UITX Obuta 3¢ (HeKTHBHONW W BOCTIPOM3BOAMMOM, IO Hadaja aHa-
JH3a JIOJDKHO OBITh JOCTHTHYTO ITOJHOE PaBHOBECHE MOH-MAPHOTO pea-
TeHTa MEXKIY ITOJABIKHON M HEMOABIDKHON (ha3aMu.

2. TlosToMy TpW WCIONB30BAaHHHM TPAIMEHTHOTO PEXMMa BEChMa BaKHO
YpaBHOBEIIMBAHNE MEXTY BBOJAMH IPOO.

3. Konnenrpamus HOH-MIAPHOTO peareHra B MOABMKHON (Da3e TODKHA OBITh
3HAYUTEJBHO OOJIbIlIe, YeM KOHIICHTPALMUS aHAIU3UPYEMBIX BEIECTB,
9TOOBI BCE OTH BEIIECTBA 00pa3oBajl KOMIUICKCHI B IMPOIECCE IIIOH-
poBaHusI.

4. B momswxkHOHN ¢ase AOKEH coaepkarbes Oydep, mpuuéM B OobIIeH
KOHLIEHTPALIUK, YeM KaK HOH-TIAPHBIA peareHT, TaKk U aHAIHU3HUpyeMbIe
BEILIECTBa, YTOOBI HOHHAS CUJIa HE M3MEHSJIACH B ITPOIIECC TIOUPOBAHHS.

PaccmorpuM 3TH CcOOOpaXkeHHS MO OTACIBHOCTH. Il ypaBHOBEIIMBAHUS
KOJIOHKH ¢ copOeHToM Cg ¢ MPOCTON MOMBHMKHOM (ha30ii — CMEChIO alleTOHUT-
pwiIa U BOABI — OOBIYHO TpeOyercs mpormycTuth 5 — 10 06bEMOB KOJIOHKH. B
cllydae HMOH-TIAPHOTO PEareHTa, MOCKOJBbKY IPEXJIe BCEro HYKHO HACHITHUThH
MOBEPXHOCTh COPOEHTA 3TUM PEAreHTOM, a 3aTeM YPaBHOBECHUTD, MPOIIECC MOKET
notpeboBats 20 u 6onee 00bEMOB KOJTOHKH. OYEBHIHO, YTO TIIABHBIM SBISICTCS
MPOIIECC HACHIICHHUS TTOBEPXHOCTH, U YeM HW)KE KOHIICHTPAIUS MOH-TIAPHOTO
peareHTa, TeM OOJBIIE BPEMEHH J3TOT Mpolecc 3aiiMEr. UToOBl yNpOCTHTH 3Ty
3amady, W3BECTHHI JABa TOaxona. IIepBEIi COCTOMT B TOM, YTOOBI OCTaBHTH
xpoMatorpauueckyro yCTAaHOBKY JJIsl yPABHOBEIIMBAHUS HA HOYb HA TIOHHMKEH-
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HOM pacxone. BTOpOfI — B TOM, YTOOBI U KaXXKA0ro BapuaHTa HMOH-IIAPHOIO
pa3aciceHus UCoJIb30BaTh CBOIO KOJIOHKY.

Ecimu ombIT mpoBOAWTCS B PEXUME TPaJUCHTa COCTaBa MOJBMKHOW (hasbl,
Bpemst ypaBHoBemuBanus B UIIX Oyner ropasmo Oobliie, 4eM MpH HEU3MEHHOM
cocraBe. /7 ypaBHOBEUTUBAHUS MEKIY BBOJAMH MOCIICIOBATEILHBIX MIPOO MO-
xeT MmoHanoouThes 10 u 6oiaee 0OBEMOB KOJOHKHU (3aMETHUM, YTO 3TO MCHBIIIE,
geM 20 m Gonee 00bEMOB, HEOOXOAUMBIX IS HAYAJILHOTO YPaBHOBEIIWBAHUS,
MOCKOJIBKY B 3TOM Cllydae MOBEPXHOCTh COPOEHTa YK€ HACHIIEHA HOH-MApHBIM
pearenToM). UeM BbIllle KOHIEHTpAIMsl MOH-TIAPHOIO PEeareHTa, TeM 3TO BpeMs
MeHble. TeM He MeHee, CPaBHUTENBHO OOJIbIast UIMTEIbHOCTh YPAaBHOBEIINBA-
HUS MEXTY BBOJIAMH TIOCIIEIOBATEIFHBIX MIPOO OTHOCHUTCS K HenocTatkam UITX.

Uro xacaeTcsi COOTHOIICHHUS KOHIICHTPALUi MOH-TAPHOTO peareHTa, Oydepa
1 aHAJTM3UPYEMBIX BEIIECTB, 3aMeTUM, 4To ecii pH pacTBopa coBmagaer ¢ pKj,
aHaTM3UpyeMOoro BemiecTa, Bcero 50 % MOJIEKyd ONpEeAenseMOro BEIeCTBa
Oynyt umers 3apsn. Eciu pH orianuaercs ot pK, Ha =1, 90 % mosekyn Bele-
cTBa npuodpeter 3apsan. UroOwl noOuThes MoHM3aumu 99 % aHaIM3HPYyeMOro
BemecTBa, pH nomkeH ormuuatbea oT pK, Ha + 2. [lanpHelilnlee yBenudyeHUE
pasuunpl Mexay pH u pK,, To ects Oojee, yeM Ha 2 eAMHMIBI, HE NAET CKOJb-
HUOYIb 3aMETHBIX TIPEUMYIIECTB. DTO COOTHOIICHHE TI0Ka3aHo Ha puc. 2.23 mis
Oen3oiiHo# KkucioThl npu pK, ~4,2. C y4€ToM CKa3aHHOTO, OOBIYHO PEKOMEH-
nyetcs obecrieduBaTh pasHUIly mMexay pH u pK, me menee = 1. Yem OoubIme
otmmgaetcs pH ot pK,, Tem cimabee OyayT cKa3bIBaThCA Ha yIEPKUBaHHH He-
OoJibIIME M3MEHEHMs COCTaBa MOABIXHOW (ha3pl. [J1aBHOE, YTO cieayer nmom-
HHUTh, — BOJIOPOAHBIN IIOKa3aTelib BOJHOIO pacTBOpa He cognaodaem C BOJO-
POJHBIM TTOKa3aTeJieM CMECH BOJBI M OPraHMYECKOI0 pacTBOPHTEIs (HAarpuMmep,
BOJIBI C METaHOJIOM). B 3THX ciydasx nmydmie paboTaTh MpH caMOM HHU3KOM HWITH
caMOM BBICOKOM 3HaueHu# pH, mpu koTopom Oydep eme coxpaHseT pacTBOPH-
MOCTh, @ TIOJIYYEHHBIH pPacTBOP COBMECTHM C pa3leisIeMBIMH BEIIECTBAMH,
KOJIOHKOW U JETEKTOPOM.

2.5.B.1. Ilpumenenue. UI1X MOXHO yCHEUIHO NPUMEHSThH IJI1 HOHOTEHHBIX
100 JIETKO HOHM3UPYEMBIX coeauHeHHH. C 0HOH CTOPOHBI, YCIIEIIHO Pean3o-
BaH METa-MOHHBIN aHAJIH3 C MCHOJIH30BAHUEM JIMTAHAOB MeTala B TOIBIDKHON
(haze; 3/eCh IUTaHIBI BRICTYIIAIOT B KAUECTBE MOH-TIAPHBIX peareHToB. MeTtomom
UIIX ocymiecTBasieTcss MOTOYHBIN aHAJIM3 TEPBUYHBIX M BTOPUYHBIX AMHUHOB,
KapOOKCHIJIOBBIX KHCIOT. CliefyeT NMOMHHUTH, YTO B ITHUX CIIydasX MOJICKYJIBI
aHAJIM3MPYEMOTO BEIECTBA JIOJDKHBI OBITh MOHHM3UPOBAHBI, COOTBETCTBEHHO,
aHaJIM3 aMUHOB NPOU3BOJUTCS KaK MPABUJIO B CHIIBHOKUCIION, @ KapOOKCHIOBBIX
KHCJIOT — B CJTa0OKHCIION MITH HEHTPATBHOU cpejie.
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Puc. 2.23. Kpuas amccoumnauum kncnotel HA anst pasHbix pH pactBopa. Cnegyet obpa-
TUTb BHUMaHWEe Ha OpPMY KUCMOTbl Y COOTBETCTBYHOLLETO OCHOBAHWSA B clyvasix, koraa
pH << pKa n pH >> pK,.

2.5 WNoHoobmeHHas xpomaTtorpadus

Pasnenenue u aHaaM3 MOHOTCHHBIX COCIMHCHUI BEChbMa BaXKHBI. B mpensiay-
mieM pasjiesie MpeACTaBlieH OJAWH U3 METOAOB Takoro ananuza — UIIX. [Ipyrum
sBisieTcst n"oHoooMeHHast xpomarorpadus (MOX). MOX ocobenHo menecoodpas-
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HO MPHUMEHSATH JUISI pa3feiCHUs COCIUHECHUI ¢ MAJON MOJICKYJIAPHOH Maccoi u
OonpmmM 3apsgoM. Hampumep, AreHTCTBO HO OXpaHE OKPYXKAMOMICH Cpeabl
CIIIA mnpeanwchiBaeT TOCTOSHHBIA TEKYIIUH KOHTPOJbL COJEP)KAaHUS MHOTO-
YUCIICHHBIX aHHOHOB B TMHUTheBOW Boje (Hampumep, NO,, NOs, ) ©UMEHHO C
nomoinisio NOX. B MpOMBIIIIIEHHOCTH MPOBOJAT KOHTPOJIb 32 COCTaBOM CTOY-
HBIX BOJI Ha MPHCYTCTBHE Kak KaTHoHoB (Hampumep, Cu’’, Cr®"), Tak u annoHoB
(manpumep, SO;°, CN). C HOMOILIBIO KaK KATHOHHOTO, TAK H AHHOHHOIO 0OMe-
Ha yaa€Tcs pa3leNUTh M IPOAHAIM3UPOBATH AMUHOKUCIOTEL. COOTBETCTBEHHO,
CIEKTp 00JIACTEH MPUMEHEHUSI HOHOOOMEHHOTO METOJIa BEChbMa IIHPOK.

UtoOBI JydIle MOHATH CYITHOCTh METOAA, PACCMOTPUM TPH KJIAcCa MOHOB, a
UMEHHO, KamuoHbl, 00JalatoNIe TIOO0KUTEIBLHBIM 3apsiIOM, dHUOHbI, HECYILIUE
OTPUILIATCIIEHBIA 3apsill, U AMQOUOHBI UTU YEUMMEPUOHBL, MOJICKYIBI KOTOPBIX
UMCIOT KaK IIOJIOKUTEIBHBIN, TAK W OTPHUIIATCIBHBIA 3apslbl, PasHECEHHBIC B
mpocTtpaHcTBe. UTOOBI OCYIIECTBUTH Xpomarorpaduyeckoe paslelieHue, Ha
MTOBEPXHOCTH JTOJDKHBI MMETHCS 3apsAfsl CO 3HAKOM, NMPOTHBOIIOJIOKHBIM 3HAKY
3apsiia MOJIEKYJ OTPEIeIIEMOTO BEIIECTRA.

2.5.I'.1. Copoenmut onsa uonooomennoit xpomamozpaguu. B IOX ucnosnn-
3YIOT MOHOOOMCHHBIC MaTEpUabl HA OCHOBE CHJIMKATEINS WM Ha MOJUMEPHOU
ocHoBe. OHM HMEIOT CBOM MPEUMYILNECTBA W HENOCTATKA. MarepHajibl Ha
CHITUKAreJIeBOil OCHOBE TO/BEPIKEHBI OBICTPOMY YXYIICHUIO CBOWCTB B Cilydyae
HCIIOJIb30BaHHE BBICOKOMOHHBIX TOJBIXKHBIX (a3 WIM MOIBMKHBIX (a3 ¢
BBICOKHMM (cBbImIe 7) wim Hu3kuM (MeHee 2) pH. K coxanenuro, Takue ycIOBHUS
KaK pa3 JOCTaTOYHO THIMYHBI JUIS MOHOOOMEHHOW Xpomartorpaduu. MoxKHO
MO0 WCIIONB30BAaTh MPEIKOJIOHKH JIJIs 3AIUTHl AHATUTHYECKUX KOJIOHOK, JTHOO
MEPEHTH Ha IPYTO¥ TUIT OCHOBBI — OPTaHUICCKHUE TIOJTHUMEPHI.

MHorue MOHOOOMEHHbBIE MaTephalibl M3rOTABIMBAIOT HMEHHO Ha OCHOBE
OpPTaHMYECKHUX TMOJHUMEPOB (HApPUMEp, COMOIMMEpPa CTHPOJAa ¥ JIWBHHHUII-
Ocn3ona). Takue marepwanbl BeChMa YCTOHYMBBI K BO3ACHCTBHIO BBICOKOHMOH-
HBIX, CHIIbHOKHCIIBIX ¥ CHJIIBHOOCHOBHBIX MOJBMXKHBEIX (a3. OIHAKO U TOIHMEp-
HBIM MaTepuaiaM TPHUCYII HEJOCTATOK, 3aKIIOYAIIIUICI B HEOOXOAMMOCTH
MOBTOPHOTO YPaBHOBEIIMUBAHUS [IPU KAXKIOM MEPEX0je Ha APYTYI0 HOABHKHYIO
¢dazy. DToT HEemoCTATOK HEe OBUI OBl CTOJNh YX 3HAYUTEIHHBIM, €CIH OBl HE
CBOWCTBO MOJMMEPOB CYHIECTBEHHO H3MEHSITHCS B pa3Mepax B Mpolecce ypaBHoO-
BemuMBaHus. Takoe W3MEHEHWE HAa3bIBAIOT Habyxaunuem WU ycaoxou. IIporre
TOBOPSsI, OJMMEPHAsI CTPYKTYpa paCIIUPSCTCS WK CKUMACTCS TPH BIUTHIBAHUN
MTOIBMYKHOM (ha3bl wim mpu e€ yTparte.

Kak kxatnoHOOOMEHHBIE, TaK M AHWOHOOOMEHHBIC MaTEpHANIBl XapaKTepHu-
3YIOTCSI TpeMsI BaKHBIMH IapaMeTpaMH: TUIIOM MTOBEPXHOCTHBIX (DYHKIIMOHAIb-
HBIX TPyHI (T.€. THIOM HOHOOOMEHHHKA), TUTIOM MPOTHBOMOHOB U HOHOOOMCH-
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HOW EMKOCTBHIO. BakHOCTh ()YHKIMOHAJBHBIX TPYI W MPOTUBOMOHOB OyaeT
MOHSATHA U3 JalbHEeero paccMorpenus. loHooOMeHHast EMKOCTB e SBISICTCS
Mepoi JIOCTYIHBIX MOHOTEHHBIX TPYII HAa MOBEPXHOCTH MaTepHaia, BbIPaXKeH-
HOM B MHJUTUMOJIb-9KBUBAJICHTAX Ha rpamMM (cyxoil maccel). [yt aHANUTHIECKUX
KOJIOHOK 3TOT TOKa3atelb BapbupyeT oT 0,5 10 5 MM-3KB/T.

OCHOBHBIC MapaMeTPbl HOHOOOMCHHOTO pa3eJICHUs] OJHH M T€ K& KakK JUIs
aHUOHOOOMEHHBIX, TaK M I KaTHOHOOOMEHHBIX MaTepHalioB. B mrobom ciydae
HOHBI OIPEJIeNIIEMOT0 BEIeCTBA TOJDKHBI JOCTUYb PABHOBECHOTO COCTOSIHUS TIPH
B3aUMOJICHCTBUM C MTOBEPXHOCTHIO. DJIIOUPOBaHUE O0YCIOBICHO TEM, YTO HOHBI
aHAJIM3UPYEMOTO BEIECTBA KOHKYPHPYIOT C HWOHAMH, COJCPIKAIIUMUCS B
noJBWKHOW (hasze. [Ipyu M3MECHEHWM TUNA WIH COJCPXKAHWUS KOHKYPHPYIOLTHX
WOHOB B MOJBIKHOM (haze OyeT U3MCHATHCS YACPKUBaHUE.

2.5.I'2. KamuonooOmennvie mamepuaibl U HPUMEPbL PA30eaeHUA.
Kamuonoobmennvie mamepuanvl (kamuorumsl) HECYT OTPULATEIBHBIA 3apsn 1
UCTIONIB3YIOTCSL ATl pa3/eNieHus] BEIECTB, COAEpKAIMX KaTHOHBL. Pa3neneHue
OCHOBBIBAETCSl HA CUJIE PAaBHOBECHOTO B3aWMOJAEWUCTBHS MOHOB aHAIH3UPYEMBIX
BEIIECTB C MOBEPXHOCTBIO. J[I KaTHOHUTOB YKa3aHHOE PABHOBECHE OIMCHI-
BAaeTCs CIEAYIOIUM 00pa3oM:

— 1t + . —t+ +
P-SO;H +K" = P-SO; K" +H",
rae P — moBepxHOocTh monumepa. KoHCTaHTa paBHOBECHS MEXIy HOHAMH
KaJusl ¥ TIOBEPXHOCTHIO OMUCHIBACTCS CISAYIONTUM BBIPAKCHUEM
+ —t+ —rrt+ +
K=[H[P-SOs K]/ [P-SO; H'|[K']
BsaumopelicTBre mpeacTaBIseTCs HECHOXKHBIM. OJHAKO BaXKHO HMETh B
BUAY, 4To cynbdoHatHas rpymma (SO; ) MpUCYTCTBYEeT HE B YUCTOM BHUJE, a
MMEET CBSI3aHHBIN C HEHl MOJIOKUTEIbHBIM HOH Bosiopoia. loH Bogoposa sBiseT-
Csl MPOTUBOMOHOM M MIOHOM, KOTOPBI OOMEHHBAETCSI B MPOIIECCE YPAaBHOBEIIIN-
BaHUsA. UTOOKI 6BITO ObecreueHo yaepuBanne K', oH IOIDKEH 3aMECTHTh HOH

H" cynbdonaTHO# rpymmsl. DTO FOBOPUT O TOM, HACKOIBKO BAKeH JUIi pasjerne-
HUS IPaBHJIbHBIA BBIOOP IPOTHBOHOHA.

HMoHOOOMEHHBIN MaTepHall MOXHO 00pa®oTarh, HampuMep, THAPOOKUCHIO
HaTpHs. B paBHOBECHOM COCTOSHMH Cynb(GoHAT Ha ToBepxXHOCTH M3 SO; H'
npespamaercst B SO; Na'. ECTeCTBEHHO, IPH 3TOM M3MEHHTCS KOHCTAHTa PAaBHO-
Becus K, Tak Temeph K' o6menuBaerca e ¢ H', a ¢ Na'. OGpature Takxke
BHMMaHHME Ha TO, YTO MPOTHBOMOH JIOJDKEH COJEPXKaThbCsl B MOJBIKHOM (ase,
YTOOBI MOBEPXHOCTHBIE MOHOTECHHBIE TPYMITBI NPUIUIM B HCXOIHOE COCTOSHHUE
nepe]1 BBOJIOM CIIETyIOIIed IPOOEI.

HonoobMmeHHbIE MaTepuaibl OTJIMYAIOTCA MO KOHCTAaHTaM pPAaBHOBECUS I
Pa3HbIX KATUOHOB. OOBIYHO MOPAAOK YMCHBIICHUSA K taxoB:
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Ba”>Pb”>Ca”?>Cu”>Mg?>K >NH; >Na'>H"

CaMbIM c1a0BIM SIBIISICTCS B3aMMOJICHCTBHE COPOCHTA C H". Crenyer Takxe
ITIOMHHTb, 9TO KOHCTAHTA PABHOBECHS 3aBHCHUT OT HOHHOW CHJIBI, TO €CTh IPUBE-
INEHHBIA PsJl aKTUBHOCTH OTHOCHTCS K TPOOaM, B KOTOPBIX COJEp)KaHUE HOHO-
TeHHBIX BEIECTB IPHIMEPHO onHakoBoe. Cnaboe B3ammoneiicteue H' ¢ mosepx-
HOCTBIO TOBOPHUT O TOM, YTO TIPH KAaTHOHOOOMEHHOM pa3NIeIICHHH JIydIle BCETO
HCMOJIB30BaTh MMEHHO 3TOT MPOTHBOMOH. K TOMy e, Kak SICHO M W3 OO0IuX
COO0paKEHMIA, YeM BBIIIC 3apsi]l, TEM CUIIbHEEC B3aUMOJICHCTBUEC C MOHOOOMCH-
HBIM MaTepHalioM.

Yro6bl TOUHO MOAOOPATH MOPSIOK IMIOUPOBAHUS M BPEMEHA yIePKUBAHUS, Y
xpomarorpaucTa B pacropsHKEHUN UMEETCs LEINbIi psij napameTpoB. KoHeduHo,
Ba)XCH BBIOOD IJTIOMPYIOMINX HOHOB. [IpOMEBINIIEHHOCT BBITYCKACT COJU aMMO-
HUSI, KM U HATPUS BBICOKOW YUCTOTHI, JOCTATOYHO CIab0 B3aMMOACHCTBYIO-
e ¢ MOBEepXHOCThIO. CHIIbHOE B3aMMOJCHCTBHE, HAIIPUMEpP, MOHOB TSKENBIX
METaJJIOB, MOXHO OCJIA0UTh, T00ABIISS B IMOABIKHYIO (ha3y KOMITIIEKCOOOpa3yro-
me guraHapl. K mpumepy, oxcamart, nmanua, DATA (3TuneHAMaMHUHTETpA-
ykcycHas kuciora) 1 HTA (autpunrpuaneTat) 3G (GEKTHBHO M3MEHSIIOT 3apsia
HMOHOB METAJUIOB 32 CHET KOMILIEKCOOOPa30BaHMUs, YTO COOTBETCTBEHHO, MEHSIET
MOPSIOK MX SIIOUPOBAHUS U BpEMEHA yIICPKUBAHUS.

KaTrnonooOMeHHbIe MaTepHasbl pa3ielisiioT Ha ciabbie U cuibhble. CUIbHBIC
KaTHOHOOOMEHHBIE MaTepHaIbl OOBIYHO COAEPKAT CyIb(hOHATHBIE (PYHKITHO-
HaJIbHBIE TPYIIIEI, a c1abbie — KapOoKcuIaTHeIe (puc. 2.24).

SCX (CH,)3 SO;

WCX (CH,); Ccoo

Puc. 2.24. KatnoHoobMeHHble (hyHKLMOHArmNbHbIE Tpynnbl B CUMbHbIX (A) U cnabbix (B)
KaTMOHMTaXx.
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2.5.I'3. Anuonoodmennvie mamepuansvl u npuMepsvl pazoeaeHusn. AHUOHO-
0bMeHHble Mamepuanvl (AHUOHUMbL) HECYT TIOJIOXKHUTENBHBIN 3apsii ¥ HCIOJb-
3YIOTCSL JUIsl pa3ZieIeHus BELIECTB, COJEpIKAIINX aHHOHBI. Pa3leneHne OCHOBbI-
BaeTCsl HA Pa3HOCTH B CHJIE PAaBHOBECHOTO B3aMMOJCUCTBHS HOHOB aHaJM3HU-
PYEMBIX BEIIECTB C MOBEPXHOCTHbIO. [l aHMOHUTOB YKa3aHHOE PaBHOBECHE
OTIMCHIBAETCS CIIEAYIOLIMM 00pa3oM:

P—N(CH3)3+OH7 +NO; = P—N(CH3)3+NO37 +OH,

rac P - MOBEPXHOCTH IMOJHUMEPA. Komncranra PaBHOBECUS MCKAY HUTpAT-
HOHAMHU U NOBCPXHOCTHIO OMUCBHIBACTCA CICAYIOIINUM BbIPAKCHUCM

K =[OH ][P-N(CHs);'NO37] / [P-N(CH;); ' OH ][NO5 ]

B3aumoseiicTBrue KaxeTcs HecloXHbIM. OIHAKO BaXKHO MMETh B BHIY, 4TO
geTBepTrdHas amuHorpymnma (N(CH;);) mpucyTcTByeT He B YHUCTOM BHIC, a
UMEET CBS3aHHBIA C HEH WOH THIPOKCWIA. MOH THIPOKCHIA W SBISIETCS
MPOTHBOMOHOM W HOHOM, KOTOPBI OOMEHHMBAETCSI B MPOLECCE ypPaBHOBEIIIH-
BaHus. UToObl ObLTO oOecmeueHo ynepkuBanue NO;, OH JOMKCH KOHKYpPH-
pOBaTh C YCTBEPTHYHON aMUHOIPYMIION. DTO TOBOPHUT O TOM, HACKOJIBKO BaXKCH
JUISL pa3/iesieHus IPaBUIIbHBINA BHIOOP MPOTHBOHOHA.

HNoHooOMeHHBINH MaTepual MOXXHO 00paboTaTh, HampuUMep, XJIOPHIOM HAT-
pusi. B paBHOBECHOM COCTOSSHUM UYETBEPTHUYHBI aMHH Ha MOBEPXHOCTHU U3
N(CH;); OH" MpeBpaniaeTcs B N(CH3)3+C1’. EcrtecTBEeHHO, MpU 3TOM U3MEHUTCS
KoHcTaHTa paBHoBecHs K, Tak Tenepb NO; oOmenuBaercs He ¢ OH , a ¢ CI.

Honoodmennsie MaTepuajibl OTJIMYAIOTCA MO0 KOHCTAaHTaM pPaBHOBECUS I
Pa3HbIX aHUOHOB. OOBIYHO NMOPAAOK YMCHBIICHUS K taxos:

uurTpar > CrO4_2 > PO4_3 > okcajar > SO4_2 >NOs3; >Br >
NO, > CI > anerar > OH >F".

Bsanmoneiicteue ¢ OH  saBiserca oueHs ciaadbiM. Citaboe B3anMOIEHCTBHE
OH ¢ HOBEpXHOCTHIO TOBOPUT O TOM, YTO IPH AHHOHOOOMEHHOM pa3aeiCHUU
JIydIIIe BCETO UCIOJIb30BaTh KMEHHO 3TOT IPOTHBOMOH.

YcnemrHoe paszaencHue aMpOIUTOB (COSTUHEHUH, KOTOPBIE MOT'YT HOHU3HPO-
BATHCS KAK IOJOKHUTEIBHO, TAK M OTPHIATENbHO, Hampumep, HPO, ) Moxer
OBITH OCYIIECTBIICHO TOJBKO MPH HaIexkaieM mogaoope pH moaBmwkHONW a3kl 1
o0ecreyeHnn ero MOCTOSTHCTRA.

AHUOHOOOMEHHBIC MAaTEePHAIBl PA3NCILIIOT Ha clabvle U cuibHble. CHIbHBIC
aHUOHOOOMEHHBIC MaTepHalbl OOBITHO COoepkKaT (PYHKIIMOHATLHBIE YETBEPTHY-
HBbIE aMUHOTPYIIIIBI, & CJIa0ble — IEPBUIHBIE aMUHOTPYIIHI (puc. 2.25).
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SAX (CHy)s CH,N(CH3)3

B wax (CH,)s CH,NH;

Puc. 2.25. AHMOHOOBMEHHbIE (PYHKLMOHanbHbIE rpynnbl B cunbHbIX (A) 1 cnabbix (B)
aHWOHUTaX.

2.5.I'.4. Honooomennvie mamepuansl ne Hecyujue 3apaooe u npumepvl pasz-
Oenenusn. OCBOCHHE TIPOMBIIUICHHOTO IPOM3BOZCTBA KpayH-3(UPOB, KpayH-
TUI(PHUPOB, MUKINIECKAX TTOJHAMHHOB ¥ KPUITAHAOB MOMCTHHE CTAJI0 HAYAJIOM
SIMOXW HOBBIX BO3MOXKHOCTEH MOHHOTO oOMeHa. Ha puc. 2.26 moka3aHbl CTPyK-
TYpBl HEKOTOPHIX THUIHYHBIX IUKIMYECKUX MOJIEKYNI C BHYTPEHHEH IOJIOCTHIO;
HanOoJIee PacIpOCTPaHEeHBI KpayH-3(hUpPEl. ITH COCTUHEHUS A BO3MOXKHOCTh
MOJYYUTh KaTHOHOOOMEHHBIC MAaTCpHAIBI, CHCHH(DUIHOCTH KOTOPBIX OMpee-
JSETCS pa3MepaMH MOJIOCTU. Eciau MOoJieKylbl HOHOOOMCHHUKA UMCIOT JIByMEp-
HYI KOIBICBYIO CTPYKTYpy (KaKk y KpayH-COCIWHCHHI), MOXKHO IMOI00parh
TaKOH pa3Mep KOJbIa, YTOOBI 00ECIEUNBAIOCH B3aMMOACHUCTBHE C KaTHOHAMH
OJHOTO Kiacca (Hampumep, KpayH-d3(QUpBI IEeIecooOpa3HO HCTOIh30BaTh C
menounsiMu Metammamu — Li', K, Na'). CoenuHenust ¢ TpéxmepHOil CTpyK-
Typoi (HampuMmep, KpHINTaHIbI) yHa&TCs «HACTPOWTH» HA OJWH KOHKPETHBIH
KaTHOH.

2.5.I'.5. J/lemexmopbul, ucnonv3yemovie 6 UOHOOOMEHHOU Xpomamozpaguu.
Bo MHOTHX ciIy4asx B HOHOOOMEHHOU XpoMaTorpauu HCIOIB3YIOTCS ONTHIEC-
KHe JeTeKTOPHI YIbTPadHuOIETOBOTO U BUAMNMOTO IWANa30HOB, OJHAKO Hanboiee
pacmpoCTpaHeHBI KOHAYKTOMETPUIECKHE TETCKTOPEI, 00CCIICUNBAIOIIUE, K TOMY
e, CaMyl0 BBICOKYIO UYyBCTBUTEJIBHOCTb. OTKIUK Takoro IETEKTopa OIpene-
JSIeTCS M3MEHEHHEM MPOBOJMMOCTH PAacTBOpa B KioBeTe. UeM Ooblie 3apsaoB
HMMEETCS B pacTBOpPE B KIOBETE, TEM BBILIE MPOBOAUMOCTH. M CIOMb3yIOTCS Takxke
aMIepMETPHUECKUEe W KYJIOHMETPHYECKHE JACTEKTOPHl (CHTHal B KOTOPBIX

113



OCHOBHbIE TEPMUWHbI, MAPAMETPbI, MEPEMEHHbBIE N TEOPUA

CL O

nnbeH3o-14-kpayH-4

Z
Z

1,4,7,11-TeTpaasauvknogekaH (Lmknam)

Puc. 2.26. CTpyKTypbl BHYTPUMOSEKYMSIPHLIX MONOCTEN WNOHOOBMEHHbIX COEAUHEHWIA:

KpayH-achmp (BBEPXY) U LMKNNYeckas TeTpaasa (BHU3Y).

3aBHCUT OT TOKA, TCHEPHPYEMOTO B Pe3yIbTaTe OKUCIUTEIHHO-BOCCTAHOBUTEIb-
HBIX peakIii Ha MOBEPXHOCTHU AIIEKTPOAA), OJHAKO 3/IECh MBI HX pacCCMaTPHUBATh

He OyneM.

W3nagansHO Tipeaensl 0OHAPYKEHHS BEIIECTB C TIOMOIIBI0 KOHIYKTOMETPH-
YECKHX IETEKTOPOB OBLIM JOBOJBHO OONBIIMMH, KPOME TOTO, 3TH IETEKTOPHI
OTIMYAINCH BEICOKUM YPOBHEM ITyMa HYJIEBOH JHMHUHU, IOCKOJIBKY IUISL STIOMPO-
BaHMs TPeOOBAJIHMCH PACTBOPHI NIEKTPoOIHTa (0Opa3yrONmEero MpOTHBONOHBI) BBI-
COKOM M 3a4acTyl0 HE OJMHAKOBOW KOHIEHTpauuu. M300peTeHue monaBUTEINb-

HBIX KOJIOHOK MMO3BOJIMJIO PE3KO CHU3UTH YPOBCHb q)OHOBOFO myma.

114



OB30P BAPMAHTOB XPOMATOIPAGUNYECKOIO PA3EJIEHNA

[NomaBuTenbHAS KOJOHKA IO CYTH HEUTPAIU3yeT BHICOKYIO KHCIOTHOCTD HITU
OCHOBHOCTB OJ1arojjapsi UCIOJIb30BaHIIO HOHOOOMEHHO# MeMOpanbl. [Ipoba npo-
XOIUT depe3 IEeHTp MeMOpaHbl, a mepudepusi MeMOpaHbl MOCTOSHHO TPOMBI-
BAaETCsl PEreHEPUPYIOLM PACTBOPOM.

K mpumepy, uis pa3ienceHuss KAaTHOHOTCHHBIX COCIUHCHHUHA OOBIYHO HCIIOJNb-
3YIOT paCTBOPHI C BBICOKOW KHCIOTHOCTBEO. MeMOpaHa B IMO1aBUTECIFHON KOJIOH-
K€ TPOIYCKAaeT WOHBI THAPOKCHAA W XJIOPHIA, HO TPEIATCTBYET IEPEHOCY
katnoHoB. [IInpokoe mpuMeHEeHNEe B Ka4eCTBE PAacTBOPA-TIOAABUTEINS KATHOHOB
HaXOJUT TUAPOKCUA TeTpabyTmiammonwus. Ha puc. 2.27 moka3zaH IPUHIAI JEH-
CTBHUS TIOJaBHUTENbHON KonoHkH. Korma kuciora, Hanmpumep, HCI, momanaer B
He€, MOHBI XJopuaa TUPPYHIUPYIOT B HANpaBICHUH OoJiee HU3KON KOHIICHT-
parmu xyopuaa (T.e., CKB03b MEMOpPaHy), a HOHBI THIPOKCHAA TUPPYHIUPYIOT B
MOTOK TOABIKHOW (ha3bl. 37eCh THIPOKCHI pPEarupyeT C HOHOM BOAOPOAA
KHCJIOTHI, B pe3yJIbTaTe 00pa3yIOTCs MOJICKYJIBI BOIBI, HMCIONICH BEChbMa HU3KYIO
MPOBOAMMOCTh. TakuM o00pa3oMm, OOIIas MPOBOJUMOCTH TIOJABMKHON (hasbl
yMmeHbIIaercs. brmaromaps aTomy mocTturaercsi CHIDKEHHE (DOHOBOTO CHTHAlA H
yIIydIIeHHe Tpeiena o0HapyKeHH Ha TTOPAIOK.

2.5.I'.6. Ilpumenenue. HanbGonee sSpKUM HpUMEPOM IPUMEHEHHS HOHO-
00MeHHO# Xpomarorpaduu OBUIO BIIEPBBIC OCYIIECTBIEHHOE pa3leiCHHE BCEX
BAANIATH BAXXHEHIINX C OMONOTHYECKON TOYKM 3pEHHS (-aMHUHOKUCIOT. Jlns
pa3zeneHns MOTYT OBITh HCIOJIh30BaHBI KaK aHHOHO-, TAK U KATHOHOOOMEHHHKH,
B xoze ombITa pH pacTBOpa moimkeH OBICTPO M CTyNeHYaTo M3MeHAThesA. Ecmm
HCTIOJIB3YETCsI KATHOHOOOMEHHOE BellecTBO, pH HY)XHO MOCIIeI0OBATEIBHO TIOBBI-
IaTh, €CJIM aHHOHOOOMEHHOE — CHUXAaTh. [IOCKOJBKY Cpeibl ¢ TAKUMHU 3HaYe-
HusMu pH BechMa arpecCHBHBI, HCIONB3YIOT MaTepUallbl Ha MOJUMEPHOU
OCHOBE.

JIJIt MHOTMX MOXET MOKa3aThCsl HEOXKUIAHHBIM, HO MOHOCaxXapHJibl, OJIMIO-
caxapu/Ibl M TOJIMCAXapyIbl MPOSBILIIOT cllabble KHCIOTHBIE CBOWCTBA, COOTBET-
cTByromue 3HaueHus pK, Haxonsatea B npenenax ot 12 no 14. CooTBETCTBEHHO,
B CHJIbHOOCHOBHOM cpezne (Hampumep, 0,1-MossipHOM min GoJiee BHICOKOI KOH-
nentpanun pactsope NaOH) 3Tu coequHEHHs JIETKO pPa3[elInTh C MOMOIIBIO
noHOOMeHHOH XpomaTorpadun. B 3ToMm cirydae uCTIONb3yIOT aHHOHOOOMEHHUKH,
TaKkKe Ha MOJMMEpHOH ocHOBe. C MOMOIIbI0 aHHOHOOOMEHHBIX CMOJI MOYKHO
TaK)Ke aHAJIU3MPOBATh AHWOHBI, OTIMYAIOLINECS CTENIECHBIO OKUCICHHS (HANpH-
Mmep, pocdutsl, pocdarsr u nmupodocharsl MO0 CynbPUTH U CYITbHATH).

Pazneennro moagaroTcs HE TOJNBKO KATHOHBI Pa3IMYHBIX METAJUIOB (HAIpHU-
Mep, IMIENIOYHBIX M MET0YHO3EMENBHBIX ), HO M MIOHBI OJHOTO M TOTO YK€ MeTajuia
C pa3HOIl CTENeHbI0 OKHUCIEHU. B 3THX ciydasx BechMa 3()(peKTHBHO HCIIOIB30-
BaHUC KATHOHOOOMCHHUKOB Ha CIJIUKAreJIeBOi OCHOBE.
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HonooOMmeHHass xpomarorpadus — OMH M3 JIyYIINX METOJIOB Pa3JeNeHUs U
aHaJ W32 MOHOT'CHHBIX COEAMHEHWH. B coueTaHMM C KOHIYKTOMETPUYECKUM
JIETEKTOPOM ¥ TOAABUTEIHLHONW KOJIOHKOW NTAHHBIH METOJ IIO3BOJISICT JOCTHYb
NIPE/EIOB OOHApY)KCHMs, 3HAYUTENHHO Oojiee HHU3KHX, YeM APYTHe METOJbI.
Henoctatkn MeToza ONpeesnstoTesl TEM )K€, YTO M €0 MPEUMYIIECTBA: OH MpH-
TOZIEH TOJIBKO AT COSIMHEHUH C MOHHOH CBSI3BIO MIIM MOTYT JHCCOLMUPOBATH B
pacTBopax ¢ 00pa3oBaHUEM HOHOB.

Kpome Toro, ucronp3oBanue colicii U Oy(epHBIX PacTBOPOB BHICOKOW KOH-
LEHTpaXU BICYET 3a COOOH yBEIMUEHHE TPY03aTpaT 10 TEXHUIECKOMY 00CITy-
’KUBAHUIO HACOCHOM M JETEKTOPHOW CHUCTEM, IMOCKOJBKY OCaXICHUE COJIeH Ha
KIOBETE IETEKTOpa, KOJOHKE, COCAWHUTEIBHBIX TPYOOIPOBOAAX, MHKEKTOPE U
TOJIOBKE HACOCAa MOTYT IPUBECTH K CEPhE3HBIM HAPYIICHUSIM PaOOTHl yCTaHOBKH.

2.5.0. AdduHHaa xpomaTtorpadums

OrnrcaHHbIC BBIE BAPHAHTHI XPOMATOTpaUISCKOTO pas3/iesieHus] He T03BO-
JISTIOT Pa3feliuTh, ONMPENETUTh KOJUYECTBO WM OYUCTHUTh WHTPEIUCHTHI CIIOXK-
HBIX MPHUPOJHBIX MATpUI] (HarpuMep, PEepMEHTBI U CYyOCTpAThI, aHTUTENA, CaXa-
pa). K cuactpio, 3a MHJUIHMOHBI JIET MPHUPOAA CO3Aalla COTHU BBICOKOCEJIEKTHB-
HBIX, a TO ¥ CIICIU(PUIHBIX, CUCTEM B3aHMMOJICHCTBHS MEKAY IICHTPAMU CBsI3CH U
murasaaMu. BBICOKas CENeKTUBHOCTh OOYCIIOBIICHA TEM, YTO YCIICHTHOE pac-
MMOo3HaBaHWE JITAHJIA IIEHTPOM CBSI3H TI0 TIPUPOJIE TPEXMEPHO U 3a4aCTYIO MpeJi-
CTaBJIseT COOOW COYETaHHWE MAPAILICIBHO MPOTEKAIOIMNX MOJSPHBIX, HEIOJSIp-
HBIX, HOHHBIX B3aUMOJICHCTBUI 1 B3aUMOJICHCTBUI C BOJIOPOIHBIMU CBSI3SMH.

Adodunnas xpomarorpadust (xpomarorpadus MO CPOJCTBY) HCHONB3YET 3TH
BBICOKOCEJICKTUBHBIC B3aMMOJCHCTBHS MyTEM HPUBHBAHHS OIHOTO M3 KOMIIO-
HEHTOB K TMOBEPXHOCTH copOeHTa. [locieqoBaTelbHOCTh Pa3[eNieHUs] OOBIYHO
COCTOUT W3 4eThIpéx dTamoB: (1) 3arpy3ka mpoObl B KOJIOHKY; (2) BRIMBIBaHHE
HEB3aMMOJICHCTBYIOMIETO BEIIECTBA W3 KOJOHKH; (3) OTPHIB aHAIU3UPYEMOTO
BEILECTBA OT MOBEPXHOCTH; (4) MOBTOPHOE yPaBHOBEIINBAaHHUE KOJOHKH.

IMepBbie [Ba 3Tara HAIOMHHAIOT JTAllbl, MPUCYIIHNE MHOTHM METOJaM, OCHO-
BaHHBIM Ha TIPUMEHEHHUU copOeHTa (Hampumep, TBepAo(]azHOMY dKCTparupoBa-
HHIO), KOTJ]a aHAIM3UPYEMOE BEILIECTBO YACPKHBACTCS COPOCHTOM, a BEIECTBa,
HE TIPEACTABJIAIONINEC HHTEPECa B OIBITC, BBIMBIBAIOTCA. 3HAKOM M AdTam 3 —
AJIFOMPOBAHUE BEIISCTBA, BOT TOJBKO B TAHHOM CIy4ae OOJBIIMHCTBO OOBIYHBIX
pactBopuTeneil 3mroupoBaHus He obOecneunBaroT. CHIBHBIE OpraHHYCCKHE
PACTBOPUTEIIN HECOBMECTHMBI ¢ OOJBITMHCTBOM MAaTEPHAIOB aQUHHON XpoMa-
Torpaduu Ha OCHOBE (PEpMEHTOB, MIOCKOJIbKY ()EPMEHTHI B TAKUX PACTBOPHUTEIISIX
neHatypupyrores. Ilpouece neHatypaiuu 3adactyio HeoOpatum. CrenoBarenb-
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HO, Ha JTaIle MIIOUPOBAHKS HY)KHO TPUMCHSATH KOHKYPUPYIOIINH JIUTaH]] WA HE
BBI3BIBAIOIINH JCHATYPALUH 8bIC6000XCOQIOWULL peazeHm, HAIPUMED, MOYCBHHY
B MaJIbIX KOHIIEHTpAusax. YeTBEPTHIH dTal TaKoH ke, Kak B JTI0OOM U3 TPaMeHT-
HeIX MeTonoB BOXKX. Ilpexme 4em MpOBOAWTH CIEAYIOIIUN OMBIT, XpOMAaTo-
rpaM4ecKy0 yCTaHOBKY HYXKHO IMPHBECTH B MCXOJHOE COCTOSHHE (T.e. IOB-
TOPHO YPaBHOBECHTB).

IIpumenss adpduaHyI0 XpoMaTorpadrio HEOOXOIUMO YIHTHIBATH TO, UTO HE
TpeOOBaJIOCh YYUTHIBATh B JPYTHX PACCMOTPEHHBIX BHIIIE CIIOCO0AX XPOMATO-
rpagun, a UMEHHO, OPHEHTALMIO TMPHUBUTON (ha3bl MO OTHOIICHHIO K IOBEpX-
HOCTH OCHOBBI. Kak cka3aHo BbIllIe, BBICOKAs CEIEKTUBHOCTD IOYTH BCeraa o0y-
CJIOBJICHA YHHUKAIBHBIM TPEXMEPHBIM B3aUMOJCHCTBHEM. UTOOBI COOTBETCTBYIO-
IIMe I[EHTPHl HE TOJBKO OBUIM (PU3MYECKH IOCTYIHBI IS AHAIU3UPYEMOTO
BEIIIECTBA, HO U, YTO KpallHE Ba)KHO, COXPAHSITU CBOIO TPEXMEPHYIO CTPYKTYPY,
CYIIECTBEHHO, KaK IMEHHO MPOTEKAET MPOIECC MPUBUBAHUS.

B ad¢unHOli XpomaTorpaduu nmpuBUBaHWE, KaK HPaBHIIO, TPeOYeT, YTOOBI
BHAYaJe K MOBEPXHOCTH MPUBHUBAIACH CBOCTO POJIa «HOXKKA» KOTOpask JUCTAHIIH-
poBasia ObI pPEAKIMOHHBIN IICHTP OT IOBEPXHOCTH. Takue «HOXKKH» OOBIYHO
MPE/ICTABIISAIOT COOO0H JTMHEHHBIE MOJIEKYJIBI M coJiepKaT (MIIM 001a1aTh BO3MOXK-
HOCTBIO 00pa30BBIBATh) HA CBOEM KOHIIC (YHKITHOHAJIHHBIE TPYIIIHI, CIOCOOHBIE
K JaJTbHEHIIUM XUMUYECKUM B3aUMOJCUCTBHSAM. [IpMEpOM TaKUX IPYIIT MOTYT
CIIY)KHUTh H-aJKHJITUAMUHBI. JTH «HOXKKH» TaKkKe IOJDKHBI UMETh HEOOJNBIIYIO
JUTMHY, YTOOBI HCKIIOUHTH JIIOObIe Hecmenuduueckne B3amMoaencTBus. K
npeumymiectBaM adGuUHHON XpomarorpadMi ¢ TOYKU 3PCHHS XUMHUKA-aHAH-
THUKa OTHOCSTCS:

1. Topa3ngo 66mpmHe ckOpocTh U AG(GEKTUBHOCTD pa3eicHUs, YeM B Tpa-
IUIIAOHHBIX CIIOCO0aX.

2. BO3MOXHOCTb Pa3meiIATh M ICTCKTHPOBATH MPOObI 3HAYMTEIHHO MEHbB-
X 00BEMOB.

I[aHHLIﬁ CIIOCO0 OTIIMYAIOT TAKKE CJICAYOmINEe HEAOCTATKU.

1. KonoHkn WMEIOT BeCbMa BBICOKYIO CTOMMOCTB, 3a4acTylO0 TpeOyroT
0COOBIX YCIIOBHIA XpaHEHUs (HampuMep, B XOJOIMIBHHUKE), TOABEPIKCHBI
HEOOPATHMBIM MTOBPEKICHHSIM.

2. XpomarorpapuuecKkwii aHaIu3 3aTPYAHIETCS MEUICHHOW KHHETHKOW
JIeCopOTIHH.

3. Hmeercs BechbMa OTrpaHMYCHHOE KOJIMYECTBO MATEPUANIOB Ul OCHOBBI
COpOEHTOB.

118



OB30P BAPMAHTOB XPOMATOIPAGUNYECKOIO PA3EJIEHNA

JIroOombITHO, YTO Kak pa3 TO M3 HampasiieHUH aduHHON Xpomarorpaduu, B
KOTOPOM JOCTUTHYTHl HauOOJIbIINE YCIIEXH, CUATAETCS OTICIBHBIM Pa3eiioM.
DT0 — XUpaJIbHAs XpoMaTorpadus.

2.5.E. XupanbHasa xpomaTtorpadus

IMpocreiiiiee onpeaeneHne XUPATLHOCTH — 3TO CBOMCTBO MOJIEKYJIBI CYIIIECT-
BOBAaTh B JIBYX WM 0Oo0Jiee MPOCTPAHCTBEHHO HECOBMECTHMBIX KOH(HUTYpAIHIX
aToMOB. J1J11 3TOTO O/IMH M3 aTOMOB, Ha3bIBAEMBI XMPAIBHBIM [IEHTPOM, TOJDKEH
UMETh pa3Hble (QYHKIMOHAJIHHBIC TPYMIBI B KaXXTOH MO3WIMH BOKPYT XHPAJb-
HOTO LeHTpa. XOTs JI000H aToM, OTIMYAIOUIMHCS TPEXMEPHOH CTPYKTYpOM
CBSI3€H, MOXKET BBI3BaTh XHPAJIBHOCTh, MBI PACCMOTPUM JIMIIb ITPUMEpP, B KOTO-
POM XHMpaJbHBIM IIGHTPOM SBIISIETCSI aTOM yriepoaa. B ciyuae mpompaHosona
MOTYT 00pa30BBIBaThCS JIBE CTPYKTYPBI, SIBISIONINECS 3€pKaJbHBIM OTPa’KeHUEM
JIpYT Apyra — Tak Ha3bIBaeMble YDHAHTHOMEDHI (puc. 2.28). B xumudeckoit HOMEH-
KJIaType OHH 0003Ha4Yar0TCs R (IpaBOCTOPOHHSS) U S (JICBOCTOPOHHSIS ).

§‘OH 1-[0,%
o & %, o
H H
CH;NHCH(CHj;), (CH3),CHNHCH,
R-nponpaHonon S-nponpaxonon

Puc. 2.28. XupanbHocTb nponpaHonona: R- u S-aHaHTMoMepbI.

B mocnexgnne roapl B (apMameBTHYECKON MPOMBIIIIEHHOCTh 3HAYHTEIBHO
BO3pOCIIa BAXKHOCTb pa3fefieHUus] U KOJIMYECTBEHHOTO ONpEAeNICHUs] XUPAJIbHBIX
coequHeHuil. Bo MHOTHX cinydasx 3(QeKTHBHOCTBIO WM TEPaeBTUYCCKUM
a¢dexToM 00damacT UL ONUH W3 Habopa IHAHTHOMEPOB JICKAPCTBEHHOTO
BemecTBa. COOTBETCTBEHHO, C TOYKU 3PEHHUS OMUCAHUs MpernapaTa BaXXHO HX
pa3ienTh.

Crioco6 xupanbHOW Xpomarorpaduu OCHOBaH Ha Pa3IMYMH SHEPTHU B3au-
MOJICHCTBUS MKy MMOBEPXHOCTHIO C XUPATBHON MPUBUTOH (a30i M KaxKIOro U3
SHAHTHOMEPOB OMpEAEIeMOro BEIIECTBa, B3auMoeicTByomero ¢ Heil. [Tocko-
JIBKY MOJICKYJIBI aHAIM3MPYEMBIX BEIICCTB OTIHYACT OOJBINOEC pa3HOOOpasue
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pasMepoB u ¢GopM, ObUT pa3paboOTaH WENbIA PsJl XUPATBHBIX MPUBHUTHIX (a3,
CHOCOOHBIX TO-PAa3HOMY PEarkMpoBaTh Ha ITH pa3nuuus. [Ipu 3TOM B OCHOBE
Pa3IUYHOTO B3aUMOJICHCTBUSI YHAHTHOMEPOB C MOBEPXHOCTHIO XUPAJIBHOTO COP-
OcHTa JIie)xaT camble pa3sHOOOpa3HbIE CTEPUUICCKHUE W XUMHUYECKHE (DAKTOPHI —
00pa3oBaHKe BOJOPOJHBIX CBSI3€H, T-T-B3aUMOJIEHCTBHE, CIIOCO0 pa3jieieHus B
3aBUCHMOCTH OT TNPOHHKHOBEHHUsS B XHpallbHbIE IOJOCTH, 00pa3oBaHHE U
pasencHre KOMIUIEKCHBIX METAJUICOACPKAIIUX COCAMHEHUH. UTOOBI KOJIOHKA
obecrieurBajia MaKCHMAaJdbHOE pa3lIM4ue II0 BPEMEHH YICPKUBaHUS DHaH-
THOMEpPOB, CaMa TOBEPXHOCTh HAOMBKU TAKXKE JOJDKHA OBITh BBIOJHCHA W3
XUPANBHBIX COCTUHCHUN BBICOKOH YHUCTOTHI.

2.5.E.1. Kononku muna I (Ilupkne). Matepuans! muna Ilupxne npencras-
JSIIOT co00# MpuBUTHIE (a3bl, COCTOSAMIME M3 TPEX KOMIIOHEHTOB: OCHOBA —
CHJIMKAresb, «HOXKa» WINM JUCTAaHIUPYOUIas 4acTh, HE OoONamaromas XUpaib-
HBIMH CBOIMCTBaMM, U XUpallbHasl IPUBHTAas (a3a BBICOKOH YHCTOTHI (puc. 2.29).

O;N
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\ —N/ —N

H-(3,5-anHNTPOo6EH30MM)DEHNNTNNLNH

Puc. 2.29. Ctpyktypa npuButon dasel Tvna MNupkne.

Takue HOCHUTENH NPUMCHSIOTCS B XUPATBHOW Xpomarorpaduu dyarie BCEro,
TTOCKOJIbKY 00eCIeYrBaIOT OOJBIIYI0 CTETICHh YHHUBEPCATBLHOCTH TPH pasJierne-
HUW CaMbIX Pa3HOOOPA3HBIX IO CTPOCHHUIO XHPATbHBIX MOJIEKYIN. JleHCTBUTEND-
HO, 9TOOBI TOOUTHCS CaMOi BHICOKOH CHIETIM(PUIHOCTH 10 OTHOIICHHIO K OTIpeie-
JIIEMOMY BEIIECTBY, MOXXHO COOTBETCTBYIOIIUM 0O0pa3oM Moao0paTh B3auMO-
JeficTBue (WM Psii B3aMMOJAEMCTBUIA) yKa3aHHOTO BELIECTBA C MOBEPXHOCTHIO.
Janeko He MOJHBINA MepeueHb K1acco8 COETUHEHHM, MOANAIOIINXCS Pa3IeICHUIO,
BKITIOYACT CIUPTHI, aMHHBI, HAPTOJBI, THIPOKCHIOBBIC KUCIOTHI, THOIBI U Kap0o-
KCHJIOBBIC KHCIOTHI. J[Is 3TOro Kiacca MaTepualioB HAOMBKH pa3pabOTaHBI
COTHH METOIHK.
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2.5.E.2. Kononku muna II. HabuBka >THX KOJIOHOK OCHOBaHA Ha II0JIACaXa-
pumax — HEINIrIo3e U ammio3e. [lepBeiM ObLT pa3paboTaH MaTepuall Ha OCHOBE
TpHaleTaTta Ie/UIt0I03bl. [loydeHre MPOM3BOAHBIX IEJIIFOJIIO36I M aMHUJIO3BI
MMO3BOJIMJIO HAJIAAWTh MPOMBIIIICHHOE IPOM3BOACTBO INPHMEPHO IOIYyTOpPa
JIECSITKOB MATEPHAIOB HAOMBKH. BOJBIIMHCTBO M3 HUX IMOJYYarOT IMyTEM OCaX-
IeHus Ha cuinkarene. Tak jke, Kak JUIs KOJOHOK Tuma ITupkie, pa3paboTaHbI
COTHU Xxpomarorpaduyeckux MeTomuk. [JlaBHOE OrpaHWUYCHHE MPUMEHCHUS
TaKAX MAaTEPHAIOB COCTOUT B TOM, YTO MPH MU3MCHCHHUH IMOJBUKHOM (a3bl MOIH-
Mep MOKET HaOyXaTh HJIH JaBaTh yCaIKYy.

2.5.E.3. Kononxku muna IIl (na uuknodexcmpunax). 1UKIOOSKCTPUHBI
(CTpYKTYpy KOTOPBIX WILTIOCTpHPYET puc. 2.30) — 370 ha3a, yaiie BCEro UCIONb-
3yemas B JaHHOM crocoOe pa3JieieHus, KOTOPOE OCHOBBIBAETCS HAa CIIOCOOHOCTHU
aHAIM3UPYEMOTO BEIIeCTBa MPOHUKATh B MOJIOCTb. MHaue roBops, HEKOTOpas
9acTh MOJICKYJIBI JOJDKHA OBITH JOCTaTOYHO Maloi it 3Toro. K BemiectBam,
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Puc. 2.30. CTpykTypa LUMKIOAEKCTPMHA
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AHATM3UPYEMBIM Ha TakuX (pazax, OTHOCSTCS, B YACTHOCTH, 3aMEIIEHHBIC HOPHHU-
KOTHHBI, THIAHTOMHBI U 0apOuTainel. Takxke 3TH (a3bl HCIOIB3YOTCS IS pa3jie-
JICHUSI HEKOTOPBIX HAOOpPOB M30MEpOB (HANPUMEDP, 0-, M- W N-HATPOAHUIIMHA).
Bomee HOBBIE (ha3bl BKIIOYAIOT IMPOU3BOIHBIC LUKJIOACKCTPHHA, CHEIHAIBHO
TIOJYYCHHBIE C I[EJBI0 YBEIMYCHHS KOJMYECTBA WM TIOBBIIICHHS CHIIBI B3aUMO-
JIEUCTBHUH OTpenesieMOro BemecTBa ¢ HAOMBKOM.

2.5.E.4. Kononku muna IV. TouHoe ompezaeneHue crocoba tuma IV —
nurangooOMeHHast xpomatorpadus. Kak crnemyeT w3 HasBaHus, pa3eieHHUIO
HpeIecTBYeT 00pa30BaHUe KOOPAUHAIMOHHBIX COCIHHEHHU OIpeessieMbIMH
BEILIECTBAMH, KOTOPBIE JOJDKHBI COJIEPKATh TOHOPHI 3JIEKTPOHOB (230T, CEpy MM
KHCJIOPOJ) W WOHBI MeTalla (3a4acTyl0 MW, IIMHKA, HUKEsI, Kaamus). B
KayeCcTBE HAOMBKU MOTYT HCIIOJIB30BaThCsl MOIU(DUIIMPOBAHHBIC CMOJBI WA
MPUBUTHIN cHIMKarens. Hanbonee mupokoe NPUMEHEHUE STOT CIIOCO0 HamEn B
pa3IeIcHUN CMecel palleMIICCKIX aMUHOKHCIIOT.

2.5.E.5. Kononxu muna V. Matepuansl Ui KOJIOHOK 3TOTO TUIA MpPEICTaB-
JSIFOT COOOHM CHIIMKAareiIeByr0 OCHOBY, K KOTOPOW NPUBHT JHOO alb0yMHH, BbLE-
JICHHBIH U3 CBIBOPOTKH KOPOBHEH KPOBH, JHOO O-1-KHCIOTHBIH TIIMKONPOTEHH.
['maBHBIM TOCTOMHCTBOM TaKMX MaTEpPHAaJIOB SIBJISIETCS TO, YTO OHH OYEHb XOpPO-
10 (PYHKIHMOHHUPYIOT B BOJHBIX PACTBOPAX, INIABHBIM HEIOCTATKOM — TO, YTO OHH
HECOBMECTHUMBI C OOJIBIIMHCTBOM OPTaHMYECKUX PACTBOPHUTENEH M NEpEeHOCHT
JMIIb HEKOTOpBIE APYTHe PacTBOPHTENH (HAIpUMEp, W30NPONMIOBBIH CIHPT B
koHneHTparwu 10 10 %). IlosToMy naHHBIE MaTepHalbl HE HAUIH CTOJB LIHPO-
KOT'O IPUMEHEHUS, KaK OCTaJbHBIC.

2.5.K.  3kckno3noHHast xpomaTtorpadus

B skckmo3nonHoi XpOMaTOl”pa(i)I/II/I pa3acjcHue OCYIIECTBIIACTCA 6J1arozlap${
Pa3IMIHbIM pazMepaM MOJICKYJ aHAJIM3UPYCMbIX BCLICCTB. Y0051 Ipu 3TOM
JA0CTUTaJIaCb BOCIIPOU3BOANMOCTD, TOJZKHBL OBITH BBIIIOJIHCHEI JBa yCJIOBUA.

1. CopOeHT [0KEH UMETh CTPOTO OIPENeNEHHOE pacipeeeHie pa3Me-
PpOB mop.

2. AmHaju3upyeMble BEUIECTBA HE MOJDKHBI XMMHUYECKH B3aHMMOJICHCTBOBATh
C TIOBEPXHOCThIO COpOCHTa (T.e. BpeMsi yIep)KUBaHHUS ONPEAeISIeMOTO
BEILECTBA JIOJDKHO OINPENeNAThCS HMCKIIOYMTENFHO MPOHUKHOBEHHEM
(MHKITIO3WEH) WK HETPOHUKHOBEHUEM (DKCKITFO3UCH) B TIOPHI).

B sKckmo3MOHHON Xpomarorpadué HCTOJB3YIOTCS MaTepHalibl HaOUBKH
IByx TumoB. K mepBoMy mpuHamiIekaT XKECTKHE HEOpPraHMYECKHE MaTepHAaIbI,
HanpuMep, cuiukareidb. Ko BTOpoMy — OpraHHYecKHe IOJMMEpHI, HalpuMmep,
MOJMCTUPOJITMBHHUIOCH30JT WU ITOJIUAMBHHIIIOCH30.
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Xots obliee Ha3BaHUE JTAHHOTO CIOCO0a — «IKCKIIO3HMOHHAs XpomaTorpadusy,
MPU KCIIOJNB30BAHUU OPTaHHMYECKHX MATEPUATIOB MHOTIA MPUMEHSIOT TCPMUHBI
«TeNb-TIpOHUKAIONast ~ xpoMaTtorpadus»  (0OOBIYHO  IPH  HCIOJIH30BAHUHU
OpPTaHUYECKOW MOJIBMKHOW (ha3bl MPH HU3KOM HWIIM BBICOKOM JABJICHUU) WU
«renb-puabTpanoHHas xpomaTtorpadus» (Jame BCero IMpH HCIOIb30BaHUU
BOJOPACTBOPEHHOHN MOABMXHON (a3bl IPH HU3KOM JIaBJICHUH ), 9YTOOBI OTIIMIUTH
STOT BAapHAHT OT TOTO, I/Ie HCIIOJNB3YIOTCS HEOPTraHMYeCKHe MaTephaisl. B
MocJeqHee BpeMsl TEPMHHBI «Teb-IPOHUKAIOIMIAS XpOMaTorpadus» W «Trellb-
(bubTpanMoOHHAs XpoMaTorpadus» BBIXOISAT W3 YIHOTPEONCHHS, MOCKOJIBKY
MPOMBIIIICHHOCTh OCBOWJIA TPOU3BOJICTBO MATEPHAJIOB Ha CHIIMKAreJIeBON
OCHOBE M OCOOBIX OPraHMYECKHX IOJMMEPHBIX MaTephasioB, COBMECTUMBIX C
BOJIOPACTBOPEHHON MOABIKHON (ha3oii.

2.5.K.1. Kanubposounsvie Kpuevle 8 IKCKAIOIUOHHOU Xpomamozpaguu. B
TPATUIIMOHHOM XPOMATOTPa(UUECKOM OIBITE OOBIYHO YHAETCS HICHTUQUIH-
pOBaTh aHATU3UPYEMOE BEHICCTBO (IO BPEMCHU yICPKUBAHUS MUKA) U OTpPEe-
JUTh €ro KOJUYCCTBCHHOE COJAepKaHKe (MO TUIOIAJH MUKA). DKCKITIO3HOHHAS
xpomarorpadust npoaABUHYIACk ellé Ha miar. [1aBHas 3aia4a 3Toro crocoda coc-
TOUT B TOM, 4TOOBI OMPEACIUTH pachpeieieHre mpoObl Mo MOJIEKYJISIPHON Macce
WITK pa3JieluTh ONpe/eisieMble BEIIECTBA 10 pa3Mepy MOJICKYIL.

YroObl TOHATH, KaK 3Ta IEIb JOCTHTAcTCsA, PACCMOTPHUM MOCTPOCHUE
KaTMOpOBOYHOW KPHUBOH B MPHMEHSEMBIX B OJKCKIIIO3UOHHOW XpoMarorpaduu
KoopauHaTax Jjorapupma Mosekyispaoit maccel (Ig MW) u o6wséma (V). Ilpu
STOM TpPH YCJOBHS OMBITa OyAeM CUYUTATh HACATbHBIMH. Bo-mepBeIX, Oymem
rmoJiaraTh, 9YTo Mpoda COCTOUT M3 OJUHAKOBBIX MOJIEKYJN chepruuecKkoi GopMBbI ¢
HM3BECTHBIMU MOJICKYIISApHON Maccoii MW u mumamerpom x. Bo-BTopmix, Oymem
CUHTATh, YTO KOJIOHKA HAOWTa UACATBHO MATEPHATIOM C OJJUHAKOBBIM 3CpHCHUEM
W pa3MepamMu Top y. B-TpeThux, mpuMeM, 4To B3aUMOJCHCTBHE MEXKIY IMOBEPX-
HOCTBIO U MOJICKYJIAaMH MPOOBI MOTHOCTHEO OTCYTCTBYET, MOJICKYIIBI JIUIIH MOTYT
MPOHMUKATH WJIA HE IPOHHUKATH B TIOPHI.

Ecnu x > y, MonieKynbl aHAIU3UPYEMBIX BEIIECTB, HE3aBUCUMO OT UX MOJIEKY-
JIIPHOM Macchl, HE NMPOHUKAIOT B MOPHI U AIMIOUPYIOTCS U3 KOJOHKHU C OJIHUM U
TEM K€ YACPKUBACMBIM 00bEMOM V,, paBHBIM 00BEMY TIOJBUKHOU (a3bl MEXKITY
YacTUIIAMH MaTepranta HaOMBKM W Ha3bIBaeMBIM OOBEMOM MOITHOM SKCKIIO3UH.
TTockonbKy aHaJM3WpyeMble BEIIECTBA HE IMOMANaloT B MOPHI, 00bEM V, Oymer
HAMMEHBIIINM BO3MOYKHBIM IS CHCTEMBI.

Ecmu ke x < y, MOJIEKYJIbI aHATU3UPYEMBIX BEIICCTB MOTYT IIPOHUKATH BO BCE
MOpBI, BECh 00BEM TOpP HAOWBKH B KOJOHKE CTAHOBUTCS NOCTYMHBIM. OOmuit
00bEM 0003Havaercs V), ¥ HasbIBaeTcss 00BEMOM IMOJHOIO NPOHUKAHMA. JTO —
HauOOJBININUN yIepKUBaeMbIii 00bEM KOJIOHKH. Bce BemiecTBa ¢ MOJIEKyJIamMu
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MEHBIIEH Macchl OylIeT XapaKTepu30BaTh 3TO JK€ 3HAYEHHUE YAEPKHBAECMOI'O
o0béma. KanmubpoBounass kpuBas B kxoopamHarax Ig MW u V mnokasana Ha
puc. 2.31 A. Ha Takoii KOJIOHKE HENb3s Pa3fciuTh BEIIECTBAa C MOJICKYJISAPHON
Maccoit 6onbie HekoToporo MW min MeHbIe HekoToporo MW, na u mpu 3THX
MTOTPAaHUYHBIX 3HAYEHUSIX MOJIEKYJISIPHON MacChl MCIIOJIB30BaHUE TaKOW KOJIOHKU
POOIEMaTHIHO.

K cuactsio, HUKaKas XxpoMaTorpadudecKkas cicTeMa He SBISETCS HACaTbHOM.
WupIMu cioBaMU, MaTepHal HAaOWBKH KOJIOHKH IUIS SKCKIIIO3HOHHOH XpOMaTo-
rpaduu XapaKTepHU3yeTcs HEKOTOPBIM pacIpeieleHHeM pa3Mepa IOop BOKPYT
HOMHHAIIBHOTO. [IocMOTpHM Temephb, KaK OCYIIECTBIICTCS Pa3elIeHIE B Peab-
HBIX YCIOBHSX. B mpo0Oe nMeroTes BenecTBa, pa3iinyarouecs o MOJICKYIAPHOH
Macce (M pa3Mepy MOJIEKYJ), TOpbl HaOMBKH TaKke MMEIOT Pa3HbBIE Pa3MepHl.
[Tpn 3TOM moO-NpeXkHEMY HpeAroNaraeTes, 4YTo Kakoe Obl TO HU OBIJIO B3aUMO-
JIEWCTBHE MEXIYy MOJEKyJaMH aHaJlU3HPYeMbIX BEIIECTB M HAaOWBKHU OTCYT-
CTBYeT.

Tenmepbs MOXXHO BHUIETH, 4TO, Onaromapsi pacHpesesIeHHIO pa3MepoB IIOp,
HEKOTOpasi 4acTh MX 00BEMa OKasbIBaeTCs JIOCTYIHOM M pa3lensieMbIX Be-
IIECTB, MPUYEM YacTh 3Ta TEM MEHbIIE, YeM OOJbIIe pa3Mep MOJIEKYJbI COOT-
BETCTBYIOIIETO BEIIECTBA. JTO O3HAYAET, YTO JIIOMPYEMBIH 00BEM MOIJIEKYI
OombIrero pazmepa Oyner 0obIe, 4eM V,, HauuHas ¢ HEKOTOPOH MOJICKYIISPHOM
MAaccChl, Ha3bIBAEMOU npedenom skckuozuu. I10CKOIBKY WMEIOTCS MOPHI C THua-
METPOM MEHBIIE CPEIHEr0, MOXKHO pPAa3/IelNTh BEIIECTBA, pa3Mepbl MOJEKYI
KOTOPBIX CYIIECTBEHHO MEHbIIE, YeM B INIEPBOM HJCATM3HPOBAHHOM IIPHMEpE.
CoOTBETCTBEHHO, M To4Ka V,, B KoTopoil Ig MW nepecekaer ocb V, Oyner 3Ha-
YUTENBHO HIKe. KpuBas, coenunsiomas ykazaHHble npeaedsl, 1 OyaeT kainuopo-
BOYHOI KpHMBOW CEJIEKTUBHOTO IPOHHKHOBEHHUS B 3aBHCHUMOCTH OT MOJIEKY-
nsipHO# Macchl (kpuBast 1 Ha puc. 2.31 B).

3nech cneyeT NpUHUMATh BO BHUMAaHHME HECKOJIbKO BaXKHBIX MOMEHTOB. Bo-
TIEPBBIX, 3AMETHM, 4uTO padbounit 00béM (V. — V) xomonku amunoit 30 cM aua-
MeTpoM 7,5 MM OOBIYHO JOBOJIFHO Mall, KaKk HpaBuio, oT 5 no 7 mi. CooTBer-
CTBEHHO, MOKHO Pa3/eIuTh JHIIb HEOOIBIIOE KOINIECTBO MUKOB. YTOOBI ycTpa-
HHUTH 3TOT HEJIOCTATOK, 3a4acTyl0 HECKOJBKO KOJIOHOK COEAMHSIOT IOCIEIO0Ba-
TEJIHO B TaK HA3bIBAEMBII kackad. B Kackax MOTYT cOOMpaThCs KOJIOHKH KaK C
OJIMHAKOBBIMH, TaK U C PA3IHYHBIMU pa3MepaMu 1op. Bei6op OUKTyeT AnamnazoH
MOJIEKYJISIPHBIX MacC BELIECTB, KOTOPbIE HAAJEXKUT pa3aenuTs. UeM Mmmupe 3TOT
JUana3oH, TEM IIIpe Hy>KEH AUana30H pa3MepoB IOp.

Kak BiusieT KackaJHOE COCAMHEHNE HECKOJIBKUX KOJOHOK C OJTHUM U TeM XKe
pazMepoM mmop Ha 3aBuUCcHMOCTh lg MW ot V? Dto mokazaHo Ha puc.2.31 b,
kpuBast 2. OOpaTuTe BHUMAaHKE, YTO HU MpPEIe SKCKIIO3UH, HH MPEIeT IPOHUK-
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HOBeHHMs B TepMUHaxX MW He m3Menuiuchk. O0uuii xe pabounii 00bEM CHCTEMBI
BO3PaCTacT BO CTOJILKO pa3, CKOJIBKO KOJIOHOK OIHOTO M TOTO ke 00b&Ma coeu-
HeHbl. He u3mensitores takke u npenensl MW, 3a1aHHble HCXOIHBIMY 3HAUYEHUS -
mu V, u V),. JleficTBUTENBHO, Beb pacnpeeneHine 00bEMOB IO OJHO H TO XK€ BO
BCeX KoJIOHKaX. Mtak, pabounii 00bEM, paBHBIA 6 MJI TSI OJJHOW KOJIOHKH, OyIeT
paBeH 12 mut 1uist ABYX, 18 Mut — 1 TPEX KOJIOHOK | T.J.

Ecnu ctporoe pasperieHne 1Mo MOJIEKYISIPHOH Macce He TpeOyeTcsi, a HyKHO
pa3ieNuTh BEUIECTBA, 3HAYUTEIBHO Pa3IMUAONINEcs] 10 MOJIEKYJSIPHON Macce,
1e7IECO00PAa3HO NCTIONIB30BATh KACKa KOJIOHOK HE C OJTHUM U TEM XK€, a C Pa3HbI-
MH pa3zMepaMu Hop. XOTs (pUPMBI-U3TOTOBUTEIN KOJIOHOK JAIOT MPOTHBOPEUH-
BbIE PEKOMEHJIAllNH, JIy4Ille BCErO MOJONPATh KOJIOHKU TaK, 4TOObI 00BbEM I10JI-
HOTO TIPOHUKAHUSI KOJIOHKH ¢ OOJIBIINM pa3MepoM HOp ObUT Kak MOXHO OJMKe K
00BEMY TTOJTHOH IKCKIIFO3MH KOJIOHKH C MEHBIIUM pa3MepoM 1op. B aTom ciryuae
OyzeT nosydeHa IaBHas 3aBHcUMocTh 1g MW ot V, kak nokasaHo Ha puc. 2.32.

MOXHO TIPMBECTH SMIIMPUYECKOE MPABMIO TI'pyOOH OLEHKH 3aBHCHMOCTH
paboyero nuamna3zoHa MOJEKYJSIPHBIX MacC B Telb-IPOHHUKAIOUIEH XpoMaTorpa-
¢um ot nuamerpa mop: 1/40 muamerpa mop B anrcrpemax < MW < 40 nuamerpos
nop. K npumepy, npu auametpe nop 10 000 A paGounit juanazon MoneKyisp-
HBIX Macc OyneT mpumepHo oT 250 mo 40 000. Emé pas otMeTnm, 94TO 0 Havaja
paboThI cleayeT U3ydnuTh (aKTHIeCKrue paboune 3aBUCHMOCTH, TOJTYYCHHBIE OT
M3TOTOBUTEIS.

HezaBucum oT TOrO, Kakoi BBIOpaH MaTepualt, J0 Hadajda paOOTHl HYXKHO
MOCTPOUTh KAIMOPOBOYHYIO KPUBYIO JJISI KOJOHKH. J|eHCTBHTENEHO, paHee MBI
MIPEIIONIOKIIH, YTO MOJCKYJIBl MMEIOT HIeanbHylo cheprmyueckyo Gopmy, HO
3TO 3a9acTyio He Tak. ClieqoBaTeIbHO, B XpOMaTOrpadMuecKyto YCTAaHOBKY HYX-
HO BBECTH HEKOE CTAHAAPTHOE BEIIECTBO, MOJIEKYJBl KOTOPOTO MMEIOT (hopMmy,
CXOJHYIO0 ¢ (POPMOIT MOJIEKYJT ONPE/ICNIIEMOTO BEIIECTBA, W MIOCTPOUTH Kannopo-
BOYHYIO KPUBYIO. ITO HEOOXOAUMO MPOICITBIBATh BCIKHN pa3 10 Havana UCTIONb-
30BaHMS HOBOT'O KackaJa KOJOHOK.

2.5.7K.2. Haxoowcoenue pacnpeoenenus MoJEKYIAPHHIX MaAcc. DKCKIIO-
3MOHHAs XpoMmarorpadus AOCTATOYHO PEAKO HCIOJB3YETCS IUIS MCCIICT0BAHUS
BEILECTB C MAJIOW MOJIEKYJISIPHOH Maccoi, MOCKOJNBKY Ul HHMX, KaK IIPaBHIIO,
6osiee 3 PEeKTUBHBI TPaIUIIMOHHBIE HOPMaJIbHO-(a3HbIH 1 00paIéHHO-(a3HbIH
BapuanTel BOXKX. OnHako 3KCKIIO3MOHHBIA CIIOCOO BEChbMa II0JIE3€H, €CIH
UCCIIEZIOBAHNIO TOAJIEKAT BBICOKOMOJIEKYJSIPHBIE BEIIECTBA, OCOOCHHO MOJIH-
MEpBI — MOJIUCTUPOI, ac(aabTeH, MEJAMHH, TTOJM3THICHIVIMKONb. XapaKTepuc-
THKA MOJMMeEpa Kak TOTOBOTO M3/ENNUS 3a4acTyl0 BKIIIOYACT OJWH MM Oojee H3
YCIa TIOKa3aTeNneil: cpeJHee MacCOBOE YUCIo M, cpeqHss MOJIEKyIsIpHas Macca
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M,, M, u mucnepcuss M,/M, DT TOKa3aTeld MOTYT OBITh PACCUHUTAHBI 10
KaJTHOpOBOYHOM KPUBOW, BPEMEHH BBIX0Ja M (DOpME MHKA CIEAYIONINM 00pa3oM:

— zNiMi
M, = SN,
D NM;
M., = Y NM,
D NM;
M. = > NM?

B npuBeneHHbIX ypaBHEHUSX N; — KOJIMYECTBO MOJICKYJ i, MMEIOIIUX MOJE-
KyJSIpHYIO Maccy M, £ — 3HaK CyMMHpPOBAHUS 110 BCEM MOJIEKYJIaM POOHI.

[Ipoba nonmmepa, B KOTOPOIT BCE MOJIEKYJIBI UMEIOT PaBHYIO MOJIEKYIISIPHYIO
Maccy, Ha3bIBaeTCsl MOHOOUCHEPCHOU, TUCTIEPCHOCTH B Hell paBHa 1,0.

2.5.7K.3. Ilpumenenue zenv-nponuxaiowieic xpomamozpaguu. OCBOCHUE
MPOU3BOJICTBA OFPOMHOTO KOJIMYECTBA MOJIMMEPOB M COMNOJMMEPOB BBI3BANO K
JKU3HU HEOOXOUMOCTh aJICKBaTHO MX XapaKTepU30BaTh. 3allOT yCleXa MpU aHa-
JIM3¢ TAKUX BEHIECTB — IMOJIHOCTHIO PACTBOPUTH MPOOY B pACTBOPHUTEIE HACTOIb-
KO CHJIBHOM, 4TOOBI aHATU3UPYEMBIC BEIIECTBA OCTABAJIICH B PACTBOPE HA IMPO-
TSHKCHUU BCETO OIBITA M HE B3aUMOICHCTBOBAIHN C IOBEPXHOCTHIO COPOCHTA.

J11s1 BemecTB co CpaBHUTENHLHO HEOOIIBIION MOJIEKYJISIPHOI Maccoii, oT Heno-
JSPHBIX 70 CIa0OTONSPHBIX, B KAYeCTBE MOJBMKHOHM (ha3bl 4aCTO HCIOIB3YIOT
terparuapodypan (TT'®) u tomyon. K Takum BemiecTBaM OTHOCSATCS TMOJH-
CTHPOJ, MOJUOYTATUCH, TOTHMMETIIMETAKPUIIAT, HUTPAT IIEJUTIOJO3BI M aIeTaT
amMmno3bl. Eciu B kadecTBe moABIOKHOM (pa3wl ncnombayetrcss TT'D, co crabmmm-
3atopoM (BHT), uToObI HEe JOMyCTUTH 00pa30BaHUs MEPEKUCEH, pa3pylIaonIux
MOJIMMEPHBIA COPOCHT. AHANIHM3 3a4acTylO0 IMPOBOIAT NPH KOMHATHOW TEMIIe-
parype.

C npyroii CTOPOHBI, 9TOOB BEICOKOMOJICKYIISIPHBIC MTOJTMITHIICH, TOJIUCTHPO,
HEWJIOH OBUTH TIOJTHOCTBIO PACTBOPEHBI, TPEOYIOTCS PaCTBOPUTEIH, YCTOWIMBHIE
K BBICOKMM TeMIepaTypaM. DTOMY YCJOBHUIO YIOBIETBOPSIOT OPTOAMXIIOPOCH-
300, 1,2,4-TpuXopOeH30JI U TenTaQTOPU3ONPONIIIOBEIH crupT. [lomydeHHbBIS
pacTBOpHI BhIIEpxkMBaOT TemnepaTypy no 135°C. Ilpu Ttakoil Temmepatype
npoOoNoAroTOBKa, paboTa ¢ mpodamu, BBOJ Npo0 M aHAIN3 NPEIbSBISIOT
MOBEIIIICHHBIC TPeOOBaHMUA Kak K Xpomarorpady, Tak U K IKCICPUMEHTATOPY.
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I[J'IH pa60T},1 B TaKUX arpeCCUBHBLIX YCJIIOBUAX BBITYCKAIOTCA CIICHHUAJIbHBIC
HaCOChbI, MHKCKTOPBI U ACTCKTOPLI.

Jlyist paboThI ¢ MOJMMEpPAMU UMEIOIUX CPEJHUE MMOKA3ATENH [0 MOJIEKYJISp-
HOW Macce, TaKue Kak MeJaMuH, ac(alibTeH, MOJMYyPETaH — UCIOJIB3YETCS MHO-
’KECTBO PAa3HbIX PACTBOPUTENCH, B YACTHOCTH, TUMETHIPOPMAMHUI, JTAMETHI-
areTaMu, XJopodopM.

2.5.)K.4. [lemexmopul 015 IKCKAIO3UOHHOU Xpomamozpaghuu. Yaie Bcero
JUTS 3KCKITIO3MOHHOM XpoMmaTorpauu HCHOJIB3YIOT pepakKTOMETPHICCKHE Jie-
Tektopel. Ho mouemy? Benps pedpakToMeTphl HE OTIMYAOTCS HH HAUOOJNBIICH
YYBCTBUTEIBHOCTBIO, HU HAMMEHBIIUM TIPEACIOM JAeTeKTHpoBaHusA. OIHAKO UM
MIPUCYIIN 1B 3aMeYaTeNIbHBIX CBOICTBa. Bo-MepBEIX, pedpakTOMeTp yHusepca-
JleH, TIOCKOJIBKY BCE, UTO HYXXHO, YTOOBI TMOSIBHJICS CHUTHAII IETEKTOpa, — 3TO
HaJIM4YHE Pa3sHULBI B KO3 (UIIMEHTaX MPETIOMIICHHUS JITIOEHTAa U aHAIN3UPYEMOTO
BemecTBa. [loaToMy s pedpakToMeTpa BIIOJNHE MPUTOIHBI PACTBOPHUTEIH, C
KOTOPBIMH HE PabOTarOT CIEKTPO(YOTOMETPHUYCCKHE ICTCKTOPHI YIbTpaduoie-
TOBOIO W BHJIUMOIO JHMAMA30HOB M3-3a TOTO, YTO CIIEKTP IIOTJIOMICHUS 3THUX
pacTBOpHUTENCH TakKe JICXKHUT B yimbTpaduoinere. Bo-BTopsiX, pedpakToMeTpu-
YEeCKHE JICTCKTOPHI BBIACPIKUBAIOT OYCHBb BHICOKHE TEMIICPATYPHI, HEOOXOIUMBIC
JUTA aHaJIM3a BBICOKOMOJICKYIIAPHBIX TPYAHOPACTBOPUMBIX HOJIHMEPOB. MIMeHHO
9TH ABE OCOOEHHOCTH IENaloT pepakTOMETphl HE3aMEHHMBIMHU IS aHAIN3a
MOJIMMEPOB C BBICOKOW MOJIEKYJISIPHOM MaCCOM.

[Tockonbky B KauecTBE MOJBUKHOM (Da3bl MOTYT OBITh HCIIOJIB30BAaHBI BEChMa
pazHooOpa3Hble BEIIECTBA, IWANAa30H (OHOBBIX CHUTHAIOB pPePPaKTOMETPOB
KkpaiiHe mupok. IIpu 3ToM, eciam KOIPPHUIHMESHT MPETIOMIICHHUS PACTBOPEHHOTO
BEIIeCTBA OOJbIIE WU MEHbIIE, 4eM KOd(h(GUIUEHT TPETOMIICHHS JITIOCHTA,
MTUKA XpPOMATOTPAMMBI OYIYT, COOTBETCTBEHHO, MOJOXHUTEIBHBIMA MU OTPHUIIA-
TeJIbHBIMU, KaK [MOKa3aHo Ha puc. 2.33.

Kpome Toro, 60mbIMMH NOTEHIHANEHBIMA BO3MOYKHOCTSAMH UIS TEIb-IIPO-
HUKAOImel XxpoMmarorpaduu oONamaeT HCHapUTEIbHBIH HePeIToMeTpUIeCKU
nerexktop (MHM). Ero npuHImm neldcTBUS OCHOBAaH HA TOM, YTO Ja3€pHBIN JIyd
pacceuBaeTcs MpH MOMAJaHUU B HETO YacTHIIl. [10 TOJ0XKEHUIO U UHTCHCUBHOCTH
paccessHHOTO JIyda CYAST O KOHIICHTPAIIMU YacTHUI B IPOOeE.

Jst addexTrBHON paboTHl HedemoMeTpa OOTBIIYIO YacTh TIOABMKHON (a3bl
HYXHO HCIapUTh, 4TOOBI CKOHLEHTPUPOBATH OMNpejesieMoe BeuiecTBo. Ilpu
9TOM CaMO BEUIECTBO JOJDKHO OBITh HEJIETYYUM WM HU3KOJICTYYHM, YTOOBI U
OHO, B CBOIO O4epeab, He ucrapmiock. COOTBETCTBEHHO, ¢ HE(EIOMETPOM MOTYT
HCTOJIB30BaThCS TOJIBKO BBICOKOJNIETYYHE pacTBoputenu (tomyon, TI'D, xmopo-
¢dopM u T.IL.).
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Puc. 2.33. XpomaTtorpammbl npu pasneneriny pubosbl, IH0K03bI, Caxaposbl U NakTo3bl Ha KONIOHKaX C MPUBMTON
amuHodasoit. (A) MoapukHas dasa: cMech aLeToHa ¢ Bopow, 0bbeémHble forv 80:20, konoHka 25 cm. Mpume-
YaHue: NoKa3aHO WCKMIUMTENbHO B MNMIOCTPATUBHBIX Lensx. MpyMeHeHne aueToHa He pekoMeHOyemcs, noc-
KOMbKY OH BCTYNaeT B peakuuio C NepBuYHbIMM amuHami npusuToil chasbl. (B) MogswkHas asa: cmech 1,2-
[IMMeTOKCM3TaHa ¢ Bofon, 06bEMHbIE fomu 77,5:22,5, kornoHka 25 cM. (B) MopewxHas dasa: cMech aLeToHUT-
puna c Bogoi, 06bEMHbIe fonm 75:25, konoHka 15 cm. Caxapa pacTBOpeHbl B BOLe, HAa BCEX XpoMaTorpamMmmax
MeDBbIM 3MIMPVETCS MUK BOAbI.
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2.5.7K.5. Ilpumenenue 3IKCKII03UOHHOU Xpomamozpaguu. Yaie Bcero B
HACTOSIIEE BPEeMs SKCKIIO3HOHHYIO XPOMATOrpaUio MUCIONB3YIOT I aHAIN3a
MOJTUMEPHBIX COCTUHEHUH, KaK CHHTCTHYCCKHX (HCHIIOH), TaK M TPUPOIHBIX
(obunomomumepsr). 'enb-npoHuKaromas xpoMaTorpadpusi MO-TPEKHEMY OCTAETCS
MIPEOIOYTUTENHFHBIM CTIOCOO0M aHAIN3a CHHTETHYECKUX ITOJIMMEPOB, TOCKOIBKY
¢ e€ momomplo yma€rcs OBICTPO TONYYUTh HWHPOPMAIHIO O MOJEKYISIPHON
Macce, KoTopyto npyrue crmocodbl BOYKX He Mo3BONISIOT MOMYYUTHh CTONb JKe
s dexTrBHO. UTO kKe KacaeTcss BBICOKOTIOISAPHBIX BEIIECTB U OMOIIOJIMMEPOB, TO
JTake OCBOCHHUE MPOMBIIIICHHOTO MPOU3BOJICTBA KOJIOHOK, COBMECTHMBIX C BOJI-
HBIMH PAaCTBOpPAMH, HE CHIENANO U BPSJ JU KOTJIA-HUOYIh CHENACT TelIb-IIPOHHU-
KaIOUIYI0 XpoMaTorpaduio TIAaBHBIM CHOCOOOM pa3jeneHus. [lemo B TOM, 9TO
JUTS 3TOTO Pa3pabOTaHBI U MPOIILIH UCIBITAHUE MPAKTUKON MHOTO IPYTHX CIIOCO-
60B BOXX (Ha o6paménHo-(ha3HbIx copOeHTax ¢ OOJBITUM pa3MepoM Top), psT
13 KOTOPHIX, K TOMY K€, 00J1aIaf0T BHICOKOH crierupuIHOCThIO (adpurHAsS XpO-
Marorpadus).
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OBHAPY>XEHWE N YCTPAHEHWE
HEWUCIMNPABHOCTEW
KOMIMOHEHTOB CUCTEMbI B3>XX

MpodeccnoHanbHbIn HAbOP NHCTPYMEHTOB

Korjma BBI3BIBAIOT MEXaHHKA, DJICKTPHUKA WM CAHTCXHHMKA, YTOOBI HAWTH U
YCTPaHUTh HEHCIPABHOCTh B aBTOMOOWIIC, IPOBOJIKE HIIH JICKTponpudope, Kpa-
HE WIH PaKOBUHE, OHU MPHHOCIT C cOo0O0W HAOOp MHCTPYMEHTOB M 3al4acTeil.
Kpowme Toro, xormaa 3a neno 6epércs HOBUYIOK, OH HaOIr0AaeT 3a 0oJiee OTBITHBI-
MU MacTepamMyd WM TO U JEJO 3ariisjiblBacT B CHPAaBOYHUKU U HWHCTPYKIIHH,
9TOOBI KaK CJIEyeT BBIMOJHUTH padoty. [IpumepHO Tak ke, 9ToObI 3G (HEeKTUBHO
00Hapy>KHUBaTh OTKJIOHEHHS OT HOPMaJBbHON pabOThl B ycTaHOBKaX Jiisi BOXKX,
YCTPaHATh 3TH OTKJIOHCHHUS U MPOBOJIUTH TEXHHYECKOE OOCITYyKHMBaHUE, XpoMa-
TOrpaUCTy HYXHBI HE TOJIBKO JTOKYMCHTAIUs, YMCHHE IHArHOCTUPOBATH M
OTIBIT, HO ¥ HA0Op HYXXHBIX WHCTPYMCHTOB M ONPEACIEHHOE KOMUYECTBO 3amac-
HBIX YacTeu.

B neifcTBUTENTFHOCTH MpenyrafaTh, YTO MOHAJAOOUTCS POKKOBBIA KIHOY Ha
YeTBEPTh JIOMMa M TPyOKa ONMpeNeNEHHBIX TUaMETpa W JJTUHBI, MOXET MOMOYb
pas3Be 4to o3apeHue. [Ioxoxe, YTO HHCTPYMEHTHI U 3aITYaCTH HCTIAPSIFOTCS OBICT-
pee, yem meHTaH! Hmke MBI TIPUBOIMM IEpeYeHb HAaMOOJIee BOCTPEOOBAHHBIX
HHCTPYMEHTOB M PacXOJHBIX MaTepHanoB. Korma oHu ectb, eBATH pa3 U3 Jecs-
TH MOKHO TIPHBECTH B MOPSAAOK KUAKOCTHOHM XpoMaTorpad, eciii AeJ0 KacaeTcs
Hacoca, KOJIOHKH W COeAMHUTENBHBIX TPYOOTIPOBOIOB. B cKkoOKax yKa3aHbBI KOJH-
YecTBa MHCTPYMEHTOB, NMPHHAUICKHOCTEH M 3aIlaCHBIX YacTeld COOTBETCTBYIO-
LIUX TUIIOPA3MEPOB.

Kniouu zaeunvie poocxosvie osycmopounnue: 1/4 — 3/8 nroiima (2), 1/4 — 5/16
moniMa (2), 1/2 — 9/16 mroiima (2), 5/8 — 7/16 mroiima (2); pazeoonwvie: 15
cM (2), 30 em (1).

Omeépmku npsamas u kpecmooobpasnas: Ne 1 (mo 1), Ne 2 (mo 1), Ne 3 (mmo 1);
yacosvie B Habope (1); yernosvie mpssmas u kpecroobpasznas (mo 1). Tlo
BO3MOXXHOCTH, C aHTUMATrHUTHBIMU HAKOHCYHUKAMH.

Ocmpozyoust (2), naccamusicu (2), ninockozyoyt ¢ 3axcumom (1).
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3y6ouucmku: yrnosas (1), nyrosas (1), npsimasi.
3epkano: manoe (0koJ0 2,5 cM), IOBOPOTHOE Ha TEIECKOMNYECKOH PYKOSTKE.

Donapuku eKmpuyecKue: 3aTUBAIONIET0 OCBEIIEHHS W TOYEYHOTO OCBE-
mienus (mo 1).

Kniouu zaeunsvie ynueepcanvhuie: ol Habop ot 1/32 no 3/8 mroiima (1).
Hunyemur: npsimoti (1), yrmosoii (1); ¢ 3axumom (1).

Haoguns: TpéxrpanHsli, 15 cM.

Monomox (1).

Hooicu: nepounHHbIA MHOTOJIe3BUHHBIH (1); pe3ak (1).

Kpome 3Toro, He0OXOAMMBI IITIPHIIBI [HATpUMeEp, CTEKITHHBIA Ha 10 M ¢ TIepe-
XOJIHUKOM Ha JIF0IPOBCKUI HaKOHEUHUK (1), CTeKIIHHBIN Ha 10 M ¢ HAKOHEYHH-
KOM-TIEpEXOTHUKOM Ha TpyOompoBox 1/16 mroiima (1), TyGepkynuHOBBIe JIt03pa
Ha 3 mur, 5 mur, 10 M 1 30 mut (o 2)], pa3HOOOpa3HBIE MEH3YPKH U KOJOBI Op-
JICHMelepa, TUTIOBBIC XUMHYCCKHE PEaKTUBHI M pacTBoputenu. Eciu npenmona-
raeTcs MPOMBIBKA 3JICMEHTOB YCTAaHOBKH PACTBOPHUTEIIEM, IIEIICCOO0Pa3HO Mpey-
CMOTpETH YIBTPa3BYKOBYIO OaHIO.

B nabopatopuu 1oyrkeH OBITH NEHTPAIN30BAHHBIA CKJIAM, TNIE XpaHATCS Ha-
OOpBI 3amacHbBIX YacTel A Kaxaoro mnpudopa. TpeOoBaHMS K HOMEHKIATYpE H
KOJIMYECTBY 3alacHBIX YacTel u npuHaiexxHoctelt (3UI1) oObrdHO MprBeieHE! B
MHCTPYKIOUSAX MO JKCIDTyaTalud. MHOTHE M3TOTOBHUTENHM XpomaTtorpados mpo-
nator Haboper 3UII ans THUMOBBIX COeNWHEHWH, (PUTHHTOB W TPYOOIPOBOJIOB.
Ha6opsr 3UII, kak i1 KOHKPETHBIX MPUOOPOB, TaK U TUTIOBBIC, (HOPMHPOBAINCH
Ha OCHOBaHMM MHOTOJIETHETO OIbITa Xpomartorpaducrto. IlosTomMy pexomeH-
JlyeM TproOpeTaTh MPHUOOPHI, MOJHOCThIO yKoMIulekToBaHHbIe 3UII, a Takxke
THUITOBBIE HA0OPHI 3am4acTell B IOJIHOM HeoOXoanMoM Konudectse. Takue HaOoO-
PBI OOBIYHO BKIIIOYAIOT:

Tpybonposeoowr: 1/16 nmroiiMa, Hep)kaBeromiasi CTalb (Habop ¢ BHYTPECHHUMH
nuametpamu ot 0,18 mo 0,5 mm) nubo TOpIOBaHHBIE W IITU(GOBAHHEIE,
m00 He TopLoBaHHEIE; 1/8 mroiiMa, MOMUTETPaPTOPITUIICH, OTPE3KH IO
1 m; 1/16 nroiima, monuaGupIGUPKETOH (€CIU HCIOIB3YETCS).

Taiiku nakuonvle u 6myaKu 00HcumMHble: HAOOPHI U3 HEPIKABEIOMICH CTaIH
JUIsl JTaHHOTO THUIIOpa3Mepa COoeIMHEeHUH, Hanpumep, ¢pupm Yorepc, Peo-
naiiH, Oc-ac-aif, Ilapkep (mo 5 HabopoB); 3 monmdpupIPUpKeTOHA
(IT93K) mon 3atskky BpyuHyto (110 10 kKaXkmoro Buna).

Mygmeor ¢ nynesvim mépmevim 06vémom: i TpyodonpoBooB 1/16 mion-
Ma (4).

Mygpmol hu3ko20 daenenus: O ABe A KaXKI0r0 TUIIOpa3Mepa COSAUHEHHH.

Dunvmpsl 6xo0Hble: ONUH CMEHHBINA QUIBTP AJIST KXKIAOTO pe3epByapa.

134



OBHAPYXXEHWE W YCTPAHEHWE HEMCNPABHOCTEN CUCTEMbI BOXX

(3ametumM, uTo psAn GUPM-U3TOTOBUTEICH XpPOMATOrpadoB MOCTABISIFOT KOMII-
JICKTHI, B KOTOPBIC BXOIHWT MHOXKECTBO Pa3HBIX TPYOOIPOBOJOB, TacK, O0XKUM-
HBIX BTYJOK M MY(T. DTO IIeJIeco00pa3HO TOJBKO MPH YCIOBHH, YTO IO MeEpe
PacXO/IOBaHHS ITUX JIETaJel X OKYIMAIOT).

Tpybopes: s vepxkasetomeit cramu (1), gt [ID9K (1).

@pummel: 171 GUIBTPOB BCTPAMBACMbBIX B TPYOONPOBOABI (OAHA 3amacHas
Ha QUIBTP B cOOpe); s KOJIOHOK (4).

He 3a0ynpTe Taxke nmpuoodpecTu:

3awummnsie KononKu: O MEHbIICH Mepe, OJHY Ha KaXKAbIA THIT KOJOHOK B
YCTaHOBKE (€CJIM UX WCIIOIh30BaHUE MPETYCMOTPEHO).

AHanumuuecKkyro KoJloHKy: TIO MEHBIIICH Mepe, OJHY 3alacHYyH (U1 9acTo
TPOBOIUMBIX aHATHU30B).

BeeneHue. O6ecneveHme witatHoro pexmma BOXX

Bo03MOHBI /IBa 110/1X0/1a K TOAJICPIKAHHUIO IITATHOIO PEKUMa PabOThl XpOMa-
torpada mis BOXKX. TlepBbiii, BaKHEHIIHNH, peIycMaTpUBaeT MPOPUIAKTHKY
KakuX Obl TO HU ObLJIO OTKIOHEHHH W Ha3bIBACTCS PeiaMeHMHbIMU NPODULAK-
Mu4ecKumMu pabomamu.

Pernamentaele nmpoduirakTryeckne paboTel — 3TO HPOrpaMMa IDIAHOBBIX
MEpONPHUATHHA, HANPABICHHBIX Ha TOAJEpXKaHHWE MapaMeTpoB Hpubopa B HOP-
MaJNbHBIX ¥ TPUEMIIEMBIX I paboTsl mpenenax. He ciemyeT paccMmarpuBaTh
periamMeHTHbIe npoduiakTHyeckue paboThl, KaK CTPAXOBKY OT IOJIOMOK Ha BCe
Clly4ad >KU3HM — CTPAaxOBKa BCTYIAeT B JEWCTBHE, KOT/Aa YTO-TO U3 psilia BOH
BBIXOJIAIlee BCE-TaKM CIydaeTcs. B STOM cMbIcIe Ha CTpaxOBaHHUE, CKOpee,
TIOXOXKH JIOTOBOPHI Ha OOCIyXKHMBaHME NMPHUOOpPOB. PeriameHTHbIe MpoduiakTu-
geckue paboThl HEOOXOAMMEBI, YTOOBI 3TOTO M30exkaTh. Ha MOCTOSSHHOW OCHOBE
OCYILIECTBIISIIOTCS TIPOBEPKA, TEKYIIHH KOHTPOJIb U TEXHUYECKOE OOCITyKUBAHNE
npubopa, 4ToOBI TPEIOTBPATHTh 3HAYUTEIHHBIC HEHWCIPAaBHOCTH, YCTpaHCHHE
KOTOPBIX — TPYAOEMKUN U JOPOTOCTOSIIHNI Tporiecc. B kKoHIIE KOHIIOB, IpHOOp
IO OMpPEJECNCHUIO BBIXOJUT U3 CTPOSl B CaMbli HEMOAXOAAIIMA MOMEHT — BO
BpeMsi paboTel. B Tabmuie 3.5 B KOHIE AaHHOI IJIaBbl NMPHBEAEH NMPHUMEPHBIH
rpadUK periiaMeHTHBIX MPOQUIAKTUICCKAX PabOT Al OCHOBHBIX KOMIIOHCHTOB
cuctembl BOXX.

XoTs 1eb peraaMeHTHBIX MPO(QMITAKTUISCKUX PabOT COCTOUT B TOM, YTOOBI
MOJTHOCTHIO HMCKIIFOYUTH BO3MOXKHOCTH BBIXOJIa XpoMmaTorpada W3 CTpOs, 3Ta
Lelb HE JOCTUTaeTcs HUKOrAa. Bo MHOrMX cilydasx UMEIOT MECTO HEIITaTHBIE
CUTYyaIlMH, KOTOPBIC XpOMaTorpaucT He MOT MPEAYCMOTPETh WIIH MPEAOTBpa-
TUTh. B MOMOOGHBIX CiTydasx mapaMeTphl CHCTEMBI BBIXOIAT 3a IPENeNbl yCTa-
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HOBJICHHBIX, PE3YJIbTAaThl YTPAYUBAIOT BOCIPOU3BOAUMOCTE, XpoMaTorpad mpoc-
TO BeAfT ce0s HexapaKTepHBIM oOpa3oM. Torja CHenUaluCT JOJDKEH OLICHUTH
00CTaHOBKY, BBISIBUTH MPUYHHY HAPYIICHUS HOPMAJIHHOTO PEXMMa M YCTPAHUTD
HEHCIIPABHOCTh — KaK MPABWJIO, B HANPSDKEHHBIX YCIOBUAX KECTKUX OTpaHHYe-
HUU 110 BpEMEHU.

OnuH u3 Hanbonee I3 GEKTUBHBIX M ICUCTBCHHBIX IMOAX0J0B K HEIITATHBIM
CUTyallMsM 3aKII0YacTCs B TOM, YTOOBI pa3leNnuTh XpOMaTOrpaduIecKyro CHC-
temy st BOXKX Ha muckpeTHble 4acTH. 3aHUMAasICh TAKUMHU YacTSIMH CTPOTO IO
OJTHOM, MBI TOCTUTAaeM OJHOBPEMEHHO JIBYX Iielieil. Bo-mepBrix, obecnieunBaeTcs
CHUCTEMHBIH M HCKITIOYAIONIUI MOAX0M K 3amade. Bo-BTOPBIX, XpomaTorpaduct
MOJIy4aeT BO3MOXKHOCTb OIICHMBATh I[IOKa3aTeldH KaXKIOro0 K3 KOMIIOHEHTOB
OTJIENBHO.

Pazfensl 3ToW INIaBbl NPUMEPHO COOTBETCTBYIOT TpYIIIaM KOMIIOHEHTOB
CHUCTEeMBI, KaK Toka3aHo B Tabmume 3.1. B kakmom paszzenie COOTBETCTBYIOMIAS
TpyIa OMUCaHA TOKOMIIOHCHTHO. 3aTeM I OTHACIBHBIX KOMIIOHEHTOB pac-
CMOTpPEH MOPAJIOK HAIJICKAIIETO HCIOIb30BAHUSA, YXO/a, XPAHCHHS, OOCITYKH-
BaHUs, a TAKXKE rPaUK PErIaAMEHTHBIX MPO(QUIAKTHICCKIX PadoT.

Ta6bnuua 3.1.
[pynnbl KOMNOHEHTOB
Pazgen Tema Iudp
3.1 PactBoputenu u ux cBoiicTaa PC
3.2 IToaroToBKa pacTBOPUTEIS U TIOABHKHOM (ha3bl PIT
33 PeszepByapsl P
3.4 BxoaHble GHIBTPHI U IeTa3aTOPhI B®
35 Bnok Hacocos H
3.6 [IpenkosoHKN ¥ NPOXOAHBIE (HUIBTPHI o
3.7 IIpoObI 1 cTaHAAPTHI: TOATOTOBKA U XpaHCHHE I1C
3.8 HHuxexTopsl u
3.9 Kononku K
3.10 CoeauHATEIHHBIE TPYOOIIPOBOIBI T
3.11 JetekTopsl I

[TocnenoBaTeIbHOCTE PACCMOTPEHMSI KOMIIOHEHTOB XpoMartorpada B JaHHOU
TJIaBE TIOBTOPSIET TPAKT MPOXOXKIEHHS dJIIOCHTA. | TaBa HAYWHAETCSA C PAacCMOT-
peHust CBOMCTB pacTBOpUTENCH U MOPsAKa UX MOATOTOBKHU K MCHOJIb30BAHUIO, &
3akaH4yMBaercs aerekropamu. Crofa BKIIFOYEH TaKKe pa3ziei O IpoOOMmOArOTOBKE
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— HE MOTOMY, 4TO Mpo0a SBISETCS YacThiO ycTaHOBKH st BOXKX, a moromy,
YTO HEBEPHBIC ICWCTBUS MPH MPOOOTOATOTOBKE MOTYT MPHUBECTH K HEIITATHBIM
CUTYaIlsIM, KOTOPbIE HEBO3MOXHO yCTPAaHUTh, MEHSS YTO-TO TOJIBKO B XpOMATo-
rpade. CnemoBaTenbHO, 4TOOBI H30ekaTh ommbok B BOXX, HykHO BHUMa-
TENBHO OTHOCHUTBECS K MPOOOIOATOTOBKE W TIIATENHHO MPOTOKOJIMPOBATH BCE
JIEHCTBUSL.

Paznen maumnaercst ¢ (yHAaMEHTAIbHOTO M IIOAPOOHOIO PacCMOTPEHUSA
KOMITOHEHTOB, MX HCIHOJb30BaHuA U (yHKuui. [locie storo ommceiBaercs psn
HEIITATHBIX CUTYallUi ¥ BOSMOKHBIX NPUIHMH OIIHOOK — KaXKast 10 OTAEIBHOCTH
— ¥ NOAPOOHO 00CYXIAIOTCSI MEPhl YCTPAaHEHHUs] HEHCIIPaBHOCTU. HemrTaTHbIM
CUTyallsiIM TPUCBOCHBI OYKBEHHO-YHMCIIOBBIE MIM(PHI, € MEIbI0 YIPOIICHHS
TIOUCKa 1o ayaBUTHO-TIPeIMETHOMY yKazaTeno. K npumepy, HenraTHas cuTya-
st «OcakaeHue 3arpsisHeHUi Ha BXogHOM (uibTpe» nmeer mudp «Bd1». B
yKazaTelle COOTBETCTBYIOIAS CChLIKA UMeeT BUA: «DUIbTp, BXOIHOMH, 3arpsizHe-
Hue, BO1».

3.1. PacTBopuTenu n antoeHTbl

PacTBopuTEnu urparoT BasKHEHIIy0 poib B IpoLEcCce pa3feieHus. Y TOUHUM,
YTO IO/l «PAacCTBOPHUTENIEM» ITOHUMAETCS YHCTOE BEIIECTBO, IpHOOpeTaeMoe y
nzrotoButels. JKUIKOCTH, KOTOpBIE IOMENIAIOTCS B pe3epByapbl Xpomarorpada
mepes BBEJACHHEM B NPUOOP, HE MMEET 3HAYCHHUS, SIBISIIOTCS JIM OHU UYHCTBHIMU
PACTBOPUTEISIMU MM COCTOSIT W3 HECKONBKHUX KOMIIOHEHTOB, HAa3bIBAIOTCS
«anmoeHTaMu». JKUAKOCTh, KOTOpast TOTOBUTCS NIPH CMEIIMBAHUHN U3 JIIIOCHTOB
MOMEIICHHBIX B Pa3HBIE pe3epByapbl XxpomaTtorpada M NpokauuBaeTcs dUepes
kosonky BOJXKX, HaswpiBaeTcsl MOJBIKHOM (ha30i mim Takxke «dIroeHTOM». Ta
KHUJKOCTb, KOTOpasi BEIXOAUT U3 KONOHKH Ui BOXKX, Ha3bIBaeTCs «QIIOATOMY.
Bpemsi yzmepkuBaHHMS TpW aHaIW3€ 3aBUCHT TJIABHBIM 00pa3oM OT cocTaBa
amoeHTa. XOTS TO XK€ CaMO€ MOYKHO CKa3aTh U O KOJIOHKE, KOJIOHKY HE MEHSIOT
BCSIKMH a3, KOTJa HYXKHO INOBIMATh HA BpPeMs yAEpKHBaHHUI. ToMy €CTb TpH
MpUYUHBL. Bo-NIepBBIX, KOMOHKH, KaK MIPAaBMIIO, CTOAT JOPOT0, TaK YTO JEp>KaTh
0oJIBIIION 3amTac HEBO3MOXKHO WIIM Helesecoo0pa3Ho. Bo-BTOpbIX, 3aMeHa KOJIOH-
KM U e€ ypaBHOBEIIMBAaHWE — MPOLIECC OTHOCUTEIBHO Tpynoémkuil. Hakower,
KOJIOHKH HEJIb3sl MEHSTH CTOJIb JK€ CHCTEMAaTH4eCKH, KaK 3JIFOCHTHI. DTO 0COOEH-
HO SICHO, KOTIa peub UIAET O TPaJUEHTHOM pexxuMme pasnenenus. Iloatomy Bnon-
HE OYEBHJHO, YTO UMEHHO M3MEHEHHE COCTaBa JNIOCHTA SIBIAETCS CAMBIM OdYe-
BUHBIM ITyT€M ONTHMH3ALUU Pa3JCICHHs.

B o0mewm, xpomarorpaduueckoe ynep>KHBaHHE BEIIECTB M3MEHSETCS Hau-
Oonee CHIBPHO, KOIJa CYIIECTBEHHO H3MEHAIOTCS aOCOIIOTHOE COJIEpiKaHHe
COCTaBJISIONIMX KOMIIOHEHTOB MOABI)XHOW (ha3bl (dmoeHta). Hampumep, mnpu
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_JluJ

Puc. 3.1. XpomaTorpammbl asobeHsona (NepBbil MWK) U OBYX APYrMX BELLECTB,
NPUMEHSIEMbIX AN 3alWyTbl OT COMHEYHbIX nydei. (A) B coctaB noaBwkHOM hasbl
BXOOST BoAa, MeTaHon v aueTtonntpun. (B) MogBwkHas dasa Ta xe, yto B (A), HO C
no6askoit 5 % Tro un 2 % TOK.
WCIOJb30BAaHUU B KA4€CTBE AJIIOEHTa CMECH alleTOHUTPWIIA C BOJOW B paBHBIX
00BEMHBIX HOMIX Ha KoysoHkKe Cig OyayT TOTydeHBI CYIIECTBEHHO MEHBIITHE
BpEMEHA yJEPKUBAaHUs, YEM IIPU UCIIOJIB30BAHUM TOHM e CMECU B COOTHOLLIEHUU
40:60. DTO CBOWMCTBO ATIOCHTA BIOJHE MOHATHO. TeM He MeHee, 3a4acTyro 3a0bl-
BalOT O TOM, UTO 3a CUET U3MEHEHHS COCTaBa MOABIKHOHN (a3bl MOXKHO JOOUTHCS
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TAKXKE YIYYIICHUS CEIICKTUBHOCTH M CHCIM(DUIHOCTH pa3fieiCHUs. DTO yiyd-
LICHUE MOXKET ONPECNATHCS HECKOIBKIUMH (PakTOpaMu. Bo-mepBbIX, KOMIIOHCH-
THI JJTFOCHTA MOTYT CBSI3BIBATHCS C aHAM3UPYEMBIM BEIIECTBOM, TAKUM 00pa3zoMm,
YTO YCHJIMBAETCSl €r0 B3aUMOJCHCTBHE C MOBEPXHOCTHIO (Kak, Hampumep, B
KJIACCUYECKOH HOH-TIapHOW Xpomarorpaduu, cMm. paszaen 2.5 B). Bo-BTopsix,
KOMIIOHEHTHI TTOJBIKHOM (ha3bl MOTYT CBSI3BIBATHCS C AHATM3HPYEMBIM BEIIECT-
BOM, CBOJAS K MHHMMYMY WM BOOOIIE NpeIOTBpaiias oO0pa3oBaHUEC CBs3CH C
MMOBEPXHOCTHIO, KaK, HAIPUMEP, B CIIy4ae TAKOTO B3aUMOACHCTBUS MPU TOMOIIIH
BOJIOPOJIHBIX CBSI3CH MEXKIY NMEPBUYHBIMA aMUHAMH U OCTATOYHBIMHU CHIIAHOJb-
HBIMH TPYIIaMU MOBEPXHOCTH. Takwe B3aUMOACUCTBHS HA3BIBAIOTCS CHIIAHO-
(UIBHBIMA M TIPUBOASAT K CHJILHOMY YJUIMHEHHWIO HHCMAIAIoNe Jactu (cpes3a)
mIKa — 00pa30BaHUIO «XBOCTa». B-TpeThuX, MOABIKHYIO a3y MOXKHO HCIIONb-
30BaTh, YTOOBI y/IEPKUBATH aHATM3UPYEMOE BEIIECTBO B OJHON KOH(HUTYpAIHIH.
K mpumepy, puc. 3.1 A WITIOCTpUPYET 3HAYUTENLHOE YIUIMHEHHE Cpe3a ITHKa
aQHAJIM3MPYEMOTO BEIECTBA, AMIOUPYEMOT0 TIEPBBIM. DTO BELIECTBO — aBOOEH30H,
COCITUHEHHUE, OTIMYAIOIIEECS] KETO-DHOJNBHBIM TAayTOMEPHBIM pPAaBHOBECHEM.
VIMeHHO 3TO paBHOBECHE B COYCTAHHH CO CBOWCTBOM 3TOW (DYHKIIMOHATBHOU
TpyMIbl 00pa30BBIBATH BOJOPOJHEBIC CBSA3U (YTO TNPHUBOJUT BIOCICICTBHH K
CHIIAaHO(DHUITPHOMY B3aMMOACHUCTBHIO C IOBEPXHOCTBIO) M TPHUBOAUT K CTOJIB
CHJIIPHOMY YIJIMHCHHWIO HUCHAJalomed dactu muka. JloOaBiss K TMOABMKHON
¢daze TpudTopykcycuyio kucioty (TPK) m terparuapodypan (TT'D), moxHO
IOOUTHCS Ipyroi GopMbl TMKOB HA XpoMaTorpaMme, oka3aHHoi Ha puc. 3.1 b.
TOK «pukcupyer» MosekynspHoe paBHoBecue, a TI'® nelcTByeT Kak «IorJo-
TUTEITh)» CHIIAHOJBHEIX TPYIIT Ha TOBEPXHOCTH, YTO CIIOCOOCTBYET MUHUMHU3AIUH
B3aMMOJICHCTBHS ONIPEICIIIEMOTO BEIIECTBA C ITUMH TPYIIIAMHU.

Ko Bcemy ckazaHHOMY MOXXHO N00aBUTH, YTO NPH IOJOOPAHHBIX YCIOBHAX
paszenenus noaBrmkHas (aza BcE paBHO ocTaércsi HanboJee 4YacTo CMEHSEMBIM
KOMITOHEHTOM XpomaTorpada. ITo sBIsleTCs OYEeBUAHBIM, IOCKOJIBKY CHCTEMA,
paboraroniass B Te4eHHE JAHS NpU pacxoxae 1 mu/muH, motpebiser okoxo 1,5 i
amoenTa. [loatomy, 4To0B! 3(PEKTUBHO yCTPaHATh HEHCIPABHOCTH WM Ipel-
OTBpAIIATh UX, CJIEIYET XOPOIIO MOHUMATh, KaK YCTPOEH XpoMaTorpad, KaKOBEI
OCHOBHBIE CBOICTBa paCTBOPHUTEJICH, NCTIOIB30BAHHBIX AJISI IIPUTOTOBICHHSA MO~
BIDKHOH (pa3bl, ¥ Kak 3TO BIMSAET HA PE3YJIbTAThl XPOMATOrPa(pUIECKOTO OMBITA.

B camom 00mmiem BHIe MOXKHO CUUTATh, YTO IIFOCHT COCTOHT U3 TPEX YACTCH:
OCHOBHBIE cocTaBitromue (00BEMHAs g0y CBBIME 5 %), BCIIOMOTATEIbHBIC
cocraBmsonte (MeHee 5 %) U MomuduKatopsl (00BEMHAS I MaccoBas J0Jie
MmeHee 1 %). 3aMeTHM, 9TO OCHOBHBIE M BCIIOMOTATEIBFHBIE COCTABIIIONINE Yalle
BCEro SIBISIIOTCS KUAKOCTAMH, a MOTU(PHUKATOPHI MOTYT OBITh KaK >KHUIAKAMH
(Hampumep, TpUPTOPYKCYCHAST KHCIOTA M TPUITWIAMUH) U TBEPIBIMU (HATIPH-
Mep, pocdaT kanus uam anerat HaTpus).
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YroObl 3((EeKTHBHO HCIOJB30BaTh MHOTOKOMITOHCHTHBIN 3JFOCHT, HYXKHO
3HATh XUMHYCCKUC U (PU3UYCCKUC CBOMCTBA KaK ITHX KOMIIOHEHTOB IO OTACIb-
HOCTH, TaK M pe3yJbTUpYIOLIel cMecH. B maHHOM paszese pacCMOTpPEHbI BaxK-
HEeHIMe U3 TaKUX CBOWCTB: IpaHUIa MpoIyckaHus B yabTpaduoneroBom (YD)
JIarna3oHe, CleKTpalibHasl 3aBUCUMOCTh K03(h(UIMEHTa MOTJIOMICHHUS] PACTBOPH-
Teleil, BI3KOCTh, CMEUIMBAEMOCTh M PACTBOPUMOCTb, YCTOHYUBOCTD U PEaKINOH-
Hasl CIIOCOOHOCTD, BIUSHHUE Ha (DIYOPECICHIMIO U COJCPKaHUE TBEPIABIX MUKPO-
YaCTHII.

3.1.A. 'paHuua nponyckaHus B YO guanasoHe

Cama 1o ce0e rpaHHIIa IPOMYCKAHUS HE SBJSICTCS Ba)KHBIM mapameTrpoM. Ho
OOJIBITMHCTBO M3TOTOBUTEJICH MIPUBOAAT ATOT MOKA3aTEIb JUIS MAPTUH PACTBOPHU-
TeJIs Ha ITHKETKAaX, HAKIICCHHBIX Ha OyTHUTH ¢ pacTBoputeieM. [loatomy mo rpa-
HUIIE TIPOIYCKAHM MOXKHO B MIEPBOM MPHOIIKCHUN CYAUTH O TOM, MEHSIOTCS JIN
CBOWCTBA PaCTBOPHUTEIIS OT MAPTHU K TTAPTHH.

IIpakTuueckoe ompeneneHne TpaHULbl MPONyCKaHus pacTBoputeis B YO
JMara3oHe TaKOBO: 3TO MUHUMAJIbHAS JUTHHA BOJIHBI, IPU KOTOPOH K03 uIueHT
TIOTJIONIEHHUS PACTBOPUTEINS B 1-CM KIOBeTe paBeH KO3((UIMEHTY MOTIIOMICHUS
BO3AyXa B TaKoil ke KroBeTe. MaremaTtnieckas 3aBUCHUMOCTh MEXIy Ko3ddu-
IIUCHTOM IIOTJIOIICHNS, MHTEHCHBHOCTHIO TTAJAIOIIEro MyYKa U HHTCHCUBHOCTHIO
MPOXOIAMIETO IMyYKa Ha JaHHOU JJTFHE BOJHBI OMICHIBaeTCs 3aKOHOM bapa:

lg (1/T) = 1g(l/1y) = A = ebc, (3.1

rae T — koahduuuenHT nponyckanus, Iy — MHTEHCUBHOCTh MAAIOIIEro Mmy4Ka,
I — VHTEHCHUBHOCThH MPOXOJAIEro mydka, A — ko3(pduueHT noriomeHus, & —
MOJIAPHBIA KOA(QUITUEHT TOTIIOMEHUS JAHHOTO BemiecTBa (1/M-cMm), b — mmHa
KIOBETHI (CM) U ¢ — KOHIIeHTpaIus Bemiectsa (M/i).

IIpu GumxaiiireM paccMoTpeHuH ypaBHEHHS (3.1) MOXKHO BBISIBHTH HEKOTO-
poe npotuBopeure. Ha camom aene magatomiee Y® u3iayueHHEe HE OTCEKaeTcCA
npu A =1, a mpocTo cmipHO ocnabmsercsa. [loaToMy rpaHHIa MPOMyCKaHUSI
CUHTACTCS TOCTUTHYTOH, KOTJa MHTEHCHBHOCTh MPOXOIAIIETO MyYKa, HOMa ako-
LIeTO Ha JETEKTOp, cHIKaeTcs Mo 10 % OoT MHTEHCUBHOCTH ITyYKa, MaJaroIiero
Ha po0y. DTO — UCKYCCTBEHHO BBEAEHHBIN MOKA3aTeNb, CBI3aHHBIA ¢ MAKCUMHU-
3anueil mapaMeTpoB IETEKTOpa.

Ecnm B pacTBOpHUTEIIC UMEIOTCS IPUMECH, OOV KO (DHUIIMEHT MOTJIOICHHS
PACTBOPHTEIIS HA JUTHHE BOJIHBI A OYJET ONMpPEeeNsaThCs CYMMON «BKJIAIOBY KaXK-
JIOM IPUMECH X:

140



PACTBOPUTEIIN U SNMIOEHTHI

A(?\,) =€ (7\’ )pacme, bcpacme. + 28 (7\’ )npu.w.x bcnpu.wx (32)

COOTBeTCTBCHHO, IMPpUMECH C BBICOKHMM € TaXXC B HEOONBIINX KOJUYECTBAX
WiIn IpuMECH C HU3KHMM &, HO B OOJIBLINX KOJHUYCCTBAX MOI'yT CYHIECTBEHHO
CKa3aThbCsl Ha KOS(I)(I)I/IIII/ICHTG MNOTJIOIICHUA 3JIFOCHTA. H03TOMy JJIA IOJTy4YCHUS
H€06XO,HI/IMI)IX napaMeTpoB aHain3a U JOCTHKCHUSA BOCIPOU3BOAUMOCTHU PE3YJIb-
TaToB HCO6XO,HI/IMO IMOCTOAHHO YAAJIATH TaKUC IPUMECH.

B Tabmure 3.2 moka3zaHbl 3HAYEHUSI TPaHUIIBI IponTycKaHus B Y@ nuama3oHe
JUTS pa3HBIX KIIACCOB pacTBOpUTENCH (HampuMep, B KJIAcC alKWIOBBIX CIHPTOB
BXOJISIT METAHOII, H-TIPOTIMIOBBINA CIIUPT, U3OMPOIWIOBHIN ciiupT U 11p.). OOBIYHO,
€CJIM TPaHWIA TPOITYCKAHUS PACTBOPHUTENS BEINIC, 4eM pabodas JIHHA BOJHBI
U3IYYCHUS, WCIONB3YEMOTO JUTS aHAJN3a, BOSHHUKAET CTOJIb CHIIbHOE (DOHOBOE
MIOTJIOIIEHNEe, YTO paboTaTh B TaKOM pPEXHME IPOCTO HererecoobpasHo. s
YUCTBIX PACTBOPHUTENIEH 3HAUEHHUS TpPaHUIBl TpomyckaHus B Y@ guanazoHe
npuBeaeHb! B [Ipunoxenun, Taom. 1.

Ta6nuua 3.2.

MpuMepHbIN gnanasoH 3Ha4YeHU rpaHuLbl NPONycKaHns
Ons pasHbIX KIaccoB pacTBopuUTenen

PacTBopuTens Uiy Kiiacc pacTBOpPUTENCH I'panuna nponyckanus, HM

CMech alleTOHUTpUIIA C BOAOH Hmke 190

[Tapadunb ot 190 10 205
AJKAJIOBBIE CTIMPTHI ot 205 mo 220
AJKHI0BBIE 3(GUPHI ot 210 no 220
ATKAITXIOPUIBI ot 220 o 270
DpeoHsl ot 225 no 245
AnKunaneTaTsl o1 250 10 260
ANKUIaMuIbI ot 260 o 270
Benson u ankuaOeH30J 151 ot 270 10 290
Bemsmnxopusr ot 280 mo 310
AJKUIKETOHBI ot 320 mo 340

OfHUM M3 BaXKHBIX MCKIIOUEHHMH SIBJISETCS Clly4dai, KOraa pacTBOPUTEIb
NPEACTaBISIET COO0M KOMIIOHEHT IMOJBMKHOM (a3bl ¢ Mayoil KOHLEHTpaLHeH,
Harpumep, ero o0bpEMHast 1o cocTaBisieT He Oonee 10 %. B aTom cirydae npu
pabore BONM3M rpaHHLBI Nponyckanus B Y@ nuanazone mis 10-poLeHTHOTO
KOMITOHEHTa BO3HUKaeT (OHOBOE TIOTJIONICHHE Ha YypoBHE Kod(ddummenTta
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nornomenus 0,1. OOGBIYHO 3TO PHEMIIEMO, HECMOTpPSI Ha HeOOJIbIIOE BO3pacTa-
HHE IIyMa (3TO NMPHUBOJUT K HEKOTOPOMY YBEJIHMYCHHIO Ipejieia 0OHapyKeHHs),
HeOOJIBIIIOEe COKPALICHNE JTMHEHHOTO pab0vero quama3oHa H CHHKEHHE YyBCTBH-
tenpHOCTH. Kpome Toro, hoHOBOE mOTIIONmIEHHE, CKOpee BCero, OyAeT pa3HBIM
JUTS Pa3HBIX TAPTHHA PACTBOPUTEIS C BEICOKUM KO3 (UIIMEHTOM HOTIIONMICHHUS.

[IPUYUHA BO3MOXHOI OIIUBKU PCl. Hcnoab3oBanne pacTBOpH-
Teseil BOJIM3M rpaHuIbl Nponyckanus B Y® quana3one. OcBoeHHE TPOMBITII-
JIEHHOCTBIO BBITTyCKAa BBICOKOYHCTHIX pacTtBoputeneit mius BOXKX mosBonmio Ha
HECKOJIFKO TIOPSIKOB CHHU3HTH IIPENeNbl 00HAPYKEHHS, TOJTHOCTHIO MCKIIIOYHTH
MUKW Ha HYJICBOW JIMHUY B TPAAUEHTHOM PEXUMeE B JOOUTHCS HECOIIOCTABIMOI C
JIPYTUMH METOJaMH MOBTOPSIEMOCTH MapaMeTpoOB OMbITa OT MAapTHHU K MapTUU
pactBopurens. K coxanenuro, gaxe UCIOIb30BAHUE TAKUX BBICOKOYHCTHIX PacT-
BOpHUTEIEH HHUYEr0o HE MEHSAET B TEOPETHUYECKHX OTPaHMUYEHUSX, HAJIaraeMbIX
TpaHUIICH MPOITyCKaHUs pacTBopuTelns. Tem He MEHee, HAONIONACTCS IOCTOSH-
HOE cTpemileHue pabotats ¢ Y@ neTekTopaMu Ha BCE MEHBITUX U MEHBIITHNX JJTH-
HaX BOJIH, 9TOOBI MOYKHO OBLIIO aHAJIM3UPOBAThH BEMIECTBA, COJEPIKAIIHE CIIa0o0-
MOTJIOMIAIOIINE XPOMOGOPHI, UMEIONIHE MAKCHMYMBI ITOTJIOMIEHUS B KOPOTKO-
BOJTHOBOM Y®-nmuana3one. B HacTosmee Bpemsi BCE OONBIIYIO MOMYISPHOCTH
nprOOPETAIOT METOTUKH, B KOTOPBIX JCTEKTUPOBAHKUE OCYICCTBISACTCS HA JITTHHE
BoJHBI 210 HM, 205 HM, naxe 200 HM.

B mporecce mpon3BoAcTBa MHOXKECTBA MApTUH KOHKPETHOTO PACTBOPUTEIIS
TPpaHUIA TIPOMYCKAHMSI MOXET MEHAThCSA. DTO M3MEHEHHE TOBOPHT O TOM, UTO
CMECTHJICS BECh CIIEKTP MPOMYCKAHHS PACTBOPUTEINS, & HE MPOCTO HW3MEHMUJIICS
K03 PHUIMEHT MpOMycKaHUs Ha TpaHule. Hampumep, y OJHOTO W3TOTOBUTEIS
rpaHuua npomnyckanusi B Y@ nuanazoHe nocieoBaTelIbHO MPOU3BENEHHBIX Map-
TUH MeTaHoJla MOXKeT MeHATbea oT 202 uMm a0 205 uMm. Bonee cyiecTBeHHBIMU
Pa3TUYUSAMH XapaKTEPHU3YIOTCS PAaCTBOPUTEINH, BBIMTYIIEHHBIE Pa3HBIMU H3TOTO-
BUTEJISIMH, MTOCKOJILKY Y HUX MOXET OBITh Pa3Hasi TEXHOJOTHS IPOU3BOICTBA.

B OONBIIMHCTBE Cy4acB TaKWe pa3iH4is HUKAK HE 3aTPYTHIIOT aHAH3.
Bpemena ynepKUBaHUS MTUKOB, Pa3pelICHUE U T.I. MapaMETPhl OCTAIOTCS HEH3-
MeHHBIMH. [[pyroe nemo — BIMSHHE Ha KOJIWYECTBEHHOEe ompexaencHue. Ecmm
METOAMKA MpEeAroNaraeT, 4ro KO3(pPHIMEHT NOTJIOMEHUS aHATU3UPYEMOTO
BEIIECTBA M3MEPSIOT Ha JiuHEe BONHBI 205 HM, (OHOBOE MOTJIOMIEHUE MOMKET
M3MEHUThCS faxe Ha 0,2. Prc. 3.2 WuTIOCTpUPYET 3TO SIBJICHUE HA CTICKTPATBHBIX
3aBHCUMOCTX K03 duimenra moriomenus. i1 0OBIYHOTO METaHOJIA, TPaHHIA
MIPOITyCKaHUs KOTOporo coctasisieT 202 HM (x), ko PHUIMeHT mpomycKkaHus Ha
205 uMm coctaBaser okoio 0,84. CnexTpanbHas 3aBUCUMOCTh METAHOJIA C FPaHU-
el npomyckanus 205 aM (0) uMeeT 31ech kKod3puieHt npomyckanus 1,0, T.e.
pasaunia A4 Ha 205 aM moutu 0,2. Takoe U3MEHEHHE CKa3bIBaeTCsS Ha YyBCTBH-
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TeNbHOCTH (AA/AKOHIIEHTpAIlMM) W JaXe Ha JWHEHHOM pabodueM Tuamna3oHe
MeTouku. KpoMe Toro, moBsiieHue (pOHOBOTO IIyMa BEAET K CHIDKCHHIO Ipe-
Jiena OOHAPYKCHHS U YBEJIMYCHUIO CTAHIAPTHOTO OTKIOHCHHS METOIHUKH.

YCTPAHEHHUE. Ecmu 3T0 BOOOIIE BO3MOXKHO, IPU aHAIH3E CICIYET pado-
TaTh Ha JJIMHE BOJIHBI JETEKTOpa, IO MEHbIIeH Mepe, Ha 20 HM BBIILIE€ TPAHULBI
MpONyCKaHus pacTBoputes. /st OOMbIIMHCTBA PACTBOPUTEIICH 3TO PUBOIUT K
cHIDKeHHIO (hoHOBOTO Tornonienus no 0,2 u Hwke. Eciim 3T0 HEBO3MOKHO, clie-
IyeT CHU3UTh KaK MOXKHO CHJIbHEE KOHIIEHTPAIMIO ITOTJIOMIAIONIETO PacTBOPH-
TeJs, CHOBA-TaKH C LIEIbI0 MUHIMH3AIUH (POHOBOTO TTOTIIOIMICHUS.

08+ —— Meraron (202)

—o— MertaHon (205)

06+

05+

0.4+

KoadhduumeHT nornoLueHns

03 +

02+

01+

205 210 215 220
[nvHa BOMHbI, HM

Puc. 3.2. KoadpdpuumeHTbl nornoLleHus AByX MapTU MeTaHona C  rpaHuuen
nponyckaHus B Y® ananasoHe 202 HM 1 205 HM
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Ecnu HY OAMH U3 3THX BapUAHTOB HE MPUMCHUM (T.€. METOJIUKA yXKE MPOIILIa
BIHMJAIMIO U IIUPOKO PACHPOCTPAHEHA), BO3MOXKHO, OKAKETCS HEOOXOIUMBIM
NPEABAPUTEIHHO MCIBITATh M BATHAMPOBATH KAKIYIO MAPTHIO PACTBOPHTEIIS 10
MCIIONIb30BaHUs (IIPEAIIOYTUTEIBLHO AaKe M0 OTTPY3KH C 3aBOJA-M3TOTOBHUTEIIS).
Crnemyer NMOMHHTBH, OJHAKO, YTO TAKHUE MPEABAPHUTEIBHBIC HCIBITAHUSA COIPS-
JKEHBI C TpyJO3aTpaTaMy aHAUTHKA M dKCIUTyaTanuen nmpudopos. UToObl m3be-
JKaTh 3TOTO, BO3MOXKHO, YIACTCS COTIACOBATh C M3TOTOBUTEICM BBIOOP MapTHiA
pacTBopuTels. 3aaBaiiTe B TEXHUYECKUX YCIOBUSIX MPUEMIIEMOE 3HAUCHUE Tpa-
HUIIBI TPOMYCKAHUS IS TAPTUU PACTBOPHUTEIS KaK MOKHO HIDKE, pPasyMeeTcs, B
pa3yMHBIX Tpenenax. Hampumep, TpeOoBaHHE TpaHUIBI MPOMTYCKAHUS HA JITHHE
BOJIHBI 204 HM 711 METaHOJIa WIIM U30TIPOTMIIOBOTO CIIMPTA BIIOJTHE MOXKET OBITh
NPUHATO M3TOTOBUTEICM, Y KOTOPOTO BbI MPHOOPETACTE 3TH PACTBOPHUTEIIH CHC-
Temarndeckn. C Ipyroil CTOpPOHBI, H3TOTOBUTEIb MOXET MPH 3TOM YCTaHOBHTH
MUHHMAaJIBHBIH 00BEM 3aKa3a WM HA3HAYNTH JOTOIHUTEIBHYIO IJIATY 3a YCHIIAS
10 BHITIOJTHCHUIO BAaITNX 0COOBIX TpeOOBaHUM.

3.1.6. CnekTparnbHas 3aBUCMMOCTb KO3duLUmneHTa
nornoLweHnsa pacTesoputenem

Bosee BakHOI ¢ IPaKTHYECKOM TOUKM 3PEHUS SIBISICTCS CIICKTpabHAs 3aBU-
cuMocTh Kodddurmenta nornomenus: pacreopureneil. Ha puc. 3.3 A noka3sassl
XapaKTepHbIE 3aBUCHMOCTH, TOJIydeHHBIE B |-CM KIOBEeTE AJISl LIMPOKO IpUMeE-
HSEMBIX pacTBOpuTeNeil aius obOpaménHo-ha3HoW XpomaTtorpaduu: MeTaHoJa,
TI'® (kmacca «YD» nmmm «XpaHEHHWIO HE TOUICKUT») W aleToHHTpmiaa. Ha
puc. 3.3 b moka3aHbI TUITUYHBIE CHEKTPAIbHBIE 3aBUCUIMOCTH PACTBOPUTEIICH IS
HOpMasbHO-(pa3HOW XpomaTorpaduu: rekcaHa, dTHJALeTaTa M JUXJIOpPMETaHa,
TaK)Ke CHATHIE C 1-cM KioBeToH. BaykHO MOHMMATH, YTO JajieKo He /I BCEX pacT-
BOPHTEJICH CIEKTpalbHbIE 3aBUCHMOCTH UMEIOT (opMy, OJIM3KYIO K SKCIOHEHTE
WM MOIU(UIMPOBAaHHOMY HOpPMalbHOMY pacrpezneienuto. Kpome Toro, mpu
WCIIOJIb30BaHUH B Ka4eCcTBE JCTEKTOPa MATPHIbI (POTOANOIOB BAXKHO MTOHUMATb,
YTO CIIEKTP PACTBOPHUTEIS BXOIUT KaK COCTABIIAIONIAS B HECKOPPEKTUPOBAHHBIN
CHEKTp aHAIM3HPYEMOTO BEIIECTRA.

3.1.5.1. dnroenmul 0na 00pawiéHHO-Paznoll Xxpomamozpaguu. ITU dIIOCH-
ThI, KaK MPaBUJIO, MPEICTABISAIOT COO0H CMECH Pa3HBIX OPTraHUYECKUX PACTBOPH-
Tener ¢ Bomoi. Boma mueanbHO MOAXOINT VI OOJIBIIMHCTBA METOLUK C IETEK-
TApoBaHneM B Y® nmarazoHe, MOCKOJBKY BhIMIe 188 HM OHa He TOTJIONIAET.
I'TaBHBIM JOCTOMHCTBOM BOJBI KaK XHMHYECKOTO BEIIECTBA W PACTBOPHUTEIS
SBIISICTCS TO, YTO OHAa MPEoOpa3yeT B PAacTBOPUMYIO (OPMY MHOTHE Ba)KHBIC
aHanmu3upyeMble BemecTBa. K €€ riaBHBIM HEJOCTaTKaM MOYKHO OTHECTH Orpa-
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AueToruTpun
MeTaHon
TetparugpodypaH (YP)

tel

o
=)

KoachdmumeHT nornoieHms
=]
~

0.2

185
195
205
215
225
235
245

5!

6!

7!

8!

9!
305 4
315
325 §
335 §
345 &
355 ¢
365 ¢
375 ¢

[nnHa BOMHbI, HM

Puc. 3.3. CnektpanbHble 3aBUCUMOCTU Ko3adbdumumeHTa nornoweHus: (A) aueToHuTpun,
MeTaHon u TetTparnapodypaH (NPodoHKeHne Ha cneaytoLen cTpaHue).

HUYCHHYIO CMEIIMBAeMOCTh OOJBUIMHCTBA pactBoputeneit (cM. [lpunoxenwue,
TadI. 9).

I'panunia mpomyckanus aneTOHUTPHIA BechMa Hu3Kas — Boie 190 am. Kpo-
M€ TOTro, JAaK€ Ha MajbIX JJIMHAX BOJIH, B padone 200 HM, alleTOHUTPHI JaéT
kpaiine manoe ponoBoe moriomenue (< 0,05) [BaXHOCTh CIIEKTPAILHOHN 3aBHCH-
MOCTH KO3 (HUIMEHTa NOTJIOMEHHS TOHUMAIOT MHOTHE M3TOTOBUTEIH, TIOATOMY
HEKOTOPBIC HM3HAYAIBHO BKIIOYAIOT 3TH 3aBUCHMOCTH B KaTalloTH (HAIpuUMep,
¢upma bepauk sun J[)xekcoH, a apyrue (Hanpumep, umep, M-om caiine, Jxei-
T Beiikep) HampaBIsIOT WX MO TPEOOBAaHUIO B pa3HBIX BHUIAX (Ha OTICITBHBIX
JUCTaX WIM B CIOUTBEIX Oykierax)|. braromaps TakuM TOYTH WACATEHBIM
CHEKTPO(POTOMETPUIECKUM KadecTBaM B COYETAaHHH C NPEKPACHOU CIIOCOOHO-
CTBIO TIPEOOPa30BBIBATH MHOKECTBO BEIIECTB B PACTBOPUMYIO (hOpMy, BBICOKOH
XUMHUYECKOH YCTOMYUBOCTBIO W HHU3KOH PEaKIMOHHON CIIOCOOHOCTHIO, a TakkKe
YHHUKAJIBHBIM XpOMaTorpadi4eckuM MapaMeTpaM, alleTOHUTPHI CTaj Hawmbojee
IIMPOKO HCIOIB3yEMBIM OPTaHHMYCCKIM PAaCTBOPHUTENEM sl 00panméHHO-(a3HO-
TO pa3/ieNeHHsI.
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Crenyromum 1o 4acToTe MpuMeHeHHs: UAET MeTaHo1. ['paHuna nporyckaHus
meranosia B Y® nnanazone Haxoxurcs Ha 205 um. Ecim 061 opma criekTpaiis-
HOM 3aBHCHMOCTH Kod(dduumeHTa nornomenus: Metanona A(A) Obuia Takoi xe,
KaK y alleTOHUTPHJIA, OH JIOJDKEH ObLI OBI TIOYTH WJIM BOBCE HE OOHAPYKHBATh
nornomeHus Ha 215 uM. K coxkanenuro, kak BUgHO U3 puc. 3.3 A, 310 He Tak. B
NIEHCTBUTENLHOCTH Ha 215 HM MeTaHOJ Bc€ emé uMeeT KOdIPQPUITUSHT TOTIIOIIe-
Hust 6omnee 0,3. [[eHHOCTh CHEKTPaATbHBIX 3aBUCHMOCTEH THITa MOKa3aHHBIX Ha
puc. 3.3 A u b B TOM, 4TO OHH NO3BOJIAIOT XpOMATOrpauCTy OBICTPO OLEHHUTH
HauOOJBIIYI0 KOHIIEHTPAUIO OPTaHWYECKOr0 PAaCTBOPHUTEINS, IIPH KOTOPOH emé
ynaércst paboraTh HIDKE TpeOyeMoro ypoBHsS (DOHOBOTO ITOTJIOLICHUS WIIM XOTS
OBI Ha ATOM YPOBHE.

12 ¢

lexcan
Omnauerart
[xnopmetaH

Ft

KoadhdpuumeHT nornoteHus

S ap e ap D S S S g G G G S o i g
8 2 8 2 8 8 s 8 8 8
™ « L] L]

o © @

180
200
210
220
230
240
270

g 8
NN

[nvHa BOMHbI, HM

Puc. 3.3 (npogomnxeHue). CnekTpanbHble 3aBUCMMOCTU KO3I(ULMEHTa MOrMOLLEHUS:
(B) rekcaH, aTunauetaT, guxnopmeTtaH (koadduumeHT nornolweHne cebiwe 1,0 nokasaH
Kak rpaHuua nponyckaHus Ha 1,0).
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Hanpumep, 4to0s1 pOHOBOE MOTIIOIICHUE, 0OYCIOBICHHOE METAHOJIOM, OBLIO
menee 0,05, Hy)kHO paboraTh mpu A > 235 HM WM, €CJIM METaHoJla B CMECH
menee 15 %, mpu A =215 HM. DT0, OYEBHIHO, BEChbMa 3aTPyIHUTEIHLHO, €CIU
pacTBOpsieMbIC BEIIECTBA 00JIANAI0T HU3KUM MOJIAPHBIM KO03()(QUIIMEHTOM OTIIO0-
IICHUS WM UMEIOT MAaKCHMYM IOTJIOIIEHHS CBOero xpomodopa Hmxke 235 HM.
CoOTBETCTBEHHO, BHIOOpP OPTaHUYECKOTO PACTBOPUTEISI MOXKET PaAUKAIBLHO CKa-
3aThCsl Ha BOCHPOU3BOIUMOCTH METOIUKH.

TerparuapodypaH Takxke 4acTO HCIOJB3YIOT B 00pamEHHO-(a3HO# XpoMma-
Torpaduu, MOCKOJbKY OH CMEIIMBAETCS C BOJOH M MPEBOCXOJHO MEPEBOAUT
MHOXKECTBO BeIecTB B pactBopumyio ¢opmy. Crnektp TI'® B ymbTpadmone-
TOBOM 00JIACTH TakKe MPEACTABIIAECT MHTEPEC MOCKOJIBKY Jake Ha 250 HM 3To
BEIIECTBO €II€ UMEET OIYTHUMBIA KodddumueHT moraomeHus — okoso 0,2. Ilo
9TOM NMPUYHHE, PABHO KaK U 10 PSIy APYTHX, H3JIOKCHHBIX fanee, npuaud, TI' D
0OBIYHO UCTIONIBE3YIOT B MTOJIBUKHBIX (pa3ax B KOHIEHTparmsx 1o 10 %.

Wzomnpormnoserit criupt (MIIC) HaXoaUT HE CTOND YK MIUPOKOE IPUMEHEHHE
KaK KOMIIOHEHT MOJBMXHOM (ha3bl n3-3a BhICOKOM Bs3kocTH. OqHako UIIC oueHn
XOPOIIO MOAXOIUT KaK PaCTBOPUTENH JUISI OYUCTKH KOJOHOK, a TaKKe Kak Mpo-
MEKYTOYHBIH OOOIOHO CMEIIMBAIOIIUICS PACTBOPHUTENb MPH MEPEBOAC XpoMa-
TorpaduIecKoil yCTAHOBKH HMITH KOJIOHKH C HOpMaJIbHO-(ha3HOTO Ha 00pamEHHO-
(a3HbIi BapuaHT MM HA00OPOT.

BaxasIM MOMeHTOM 00pamEénHO-(pa3Hol XpomarorpaduH sABiIseTCs paboTa B
IpajMeHTHOM pexuMe. [ paTiueHTHBIM Ha3bIBACTCS TAKOW PEXXUM, IIPU KOTOPOM B
TEUEHHE XpOMaTorpahMueckoro OnbITa COCTaB IOJIBIKHOH (a3bl n3MeHsercs. B
OOJIBIIMHCTBE CJIydaeB B Havaje TPaJHEHTHOTO OIbITa MOJBHXHas (asa crabee
BCEro (COIEP)KUT MaKCHMAaIbHOE KOJHYECTBO BOJBI), 3aTeM €€ COCTaB H3Me-
HsETCS 0 HamboJyiee CHUIIBLHOTO JIIOCHTAa (COMEPKUT HAHUOOJbIIIee KOTUIECTBO
OpraHMYEeCKUX KOMIIOHEHTOB). lM3MeHeHHe cocTaBa MOABMXKHOH (ha3bl MOXKET
HPUBECTH K U3MEHEHHIO OTKIIMKA IETEKTOPA.

HEIOTATHAS CUTYALA PC 2. CaBur HyJieBOW JUHUH B TPpaueHT-
HOM pesxuMe. [IprMepoM MOXET CITYy>KUTh puC. 3.4, WIUTIOCTPHUPYIOLIHIHA ITOBeIe-
HUE HYJICBOW JMHHHM B TUIHUYHOM TPaJIUEHTHOM pexuMe Xpomarorpada ¢ YO
JIETEKTOPOM.

Ha pucyHke moka3aHbl TP pa3HbIX BapHaHTa Pa3BUTHUS COOBITHH. J[Be HUXK-
HHE KPHUBBIC COOTBETCTBYIOT OTKIHKY AETEKTOpa B TPAaTUCHTHOM peXHME Ha
CMeCH alleTOHUTPHUIIA C BOJOW TpH NeTeKTupoBaHnd Ha 254 HM u 210 um. s
nene oO0cyXaeHuss OyieM CUHTaTh, YTO KPHUBBIE Pa30MBAIOTCS HA TPH ydacTKa:
HavaibHas HYyJCBas JIMHUS, CATMOMIATbHAS KPUBAs MOABEMA H KOHECYHOE TUIATO.
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OOBIYHO CaMBIHi HHU3KHI OTKIHUK JCTCKTOP NaéT B HAYAIBLHOW YaCTH XPOMATO-
rpaMMBl, T.C. Ha HYJCBOW JUHHUU (KOTJa KOHIICHTPAIIMS BOJBI B DIIFOCHTE MaKCH-
MmanpHa). [lo Mepe U3MEHEeHHs1 cocTaBa MOABMKHON (ha3bl, OTKIMK BO3pACTaeT,
BIUIOTh JIO0 JOCTHMXKEHHsI KOHEYHOro cocrtaBa. HanokeHue rpaduka, WILIFOCTPH-
PYIOIIEro M3MEHEHHE cocTaBa MOABMKHON (ha3bl HA BBIXOJIE Hacoca (IITPUXOBAs
JIMHUSA), Ha XpOMaTOrpaMMy (CIIJIONTHBIC JTMHHUH) MTOKA3bIBAET, YTO UMEET MECTO
3ama3JbIBaHIe MEKIY IOCTH)KCHHEM HEKOTOPOI'O COCTaBa 3JFOCHTA HA BBIXOJC
HAcoca U B JIETEKTOpE. DTO 3ama3plBaHUe PABHO YaCTHOMY OT JICJICHUs 0OIIero
00BEMA CHCTEMBI MEKIY BBIXOJIOM HACOCA U ACTCKTOPOM Ha PacXoj MOABIKHON
¢asbl.

HecMmoTps Ha TO, YTO HH allCTOHUTPIJI, HU BOJIAa HE JAOT HUKAKOTO MOTIIOIIe-
HUS Ha 254 HM, MMeEeTCs, MyCTh HEOOJBIIOW, HO BIIOJHE WU3MEPUMBINA, CIABHUT
HyJeBol ymHuM. Casur HyjeBoil nuHuM Ha 210 HM yxe 0OycJIOBIICH M3MEHe-
HUEM KO3 (UIMEHTa TOTJIONMICHU. EciM CHSATh aHAJIOTWYHBIC KPUBBIC IS
MOJIBIDKHOM (ha3bl, B KOTOPOH BMECTO AleTOHUTPWIA HCIIONB3YETCS METAaHOJI,
KOHEYHOE IIIATO XapakTepusyercs enié 0OIbImM KO3PPHUITUSHTOM ITOTIIOMIECHUS
Ha januHe BONMHBI 254 HM. Ecnm e B 3TOM TpagMEHTHOM pPEXHME IS CMECH
MeTaHoJla ¢ BOJOW BeCTH jaeTekTupoBanwe Ha 210 HM, KO3(QQUIMEHT MOTIO-
IICHUS Ha TUIaTO OYIeT 3HAYUTENBHO BhImIe. Kak 00BsCHUTH 3TH pazanyus?

B cnydae ameTroHWTpWiIa HUKAKOTO TIOTJIONMICHWS IOABWXKHON (a3oii Ha
caMmoM pene HeT. Kaxymeecs n3aMeHeHne ko3 QHUIrenTa moriomeHus 00yCciIoB-
JICHO B JEHCTBUTENBHOCTH W3MEHEHHEM €€ KOd(p(HUIMEeHTa MPETOMICHUS.
[Mockonbky n3MeHeHHE KO3 GUIIMEHTA IPEIIOMIICHHS BEIECTBA, 3aMOTHIIOIICTO
KIOBETY JICTCKTOPA, MPUBOJUT K HCKOTOPOMY M3MCHECHUIO HATIPABIICHHS MTPOXO0XK-
JICHUS ITy4YKa CKBO3b HEE, 3TO BHI3BIBACT M3MECHEHHUE OTKIIMKA AeTekTopa. [louemy
ke HabmronaeTes yBeianmdeHue ko3¢ uipenta normomeHus? [lotoMmy 4to 00bId-
HO My4Y0K C(HOKYCHpPOBaH Ha AHWOJE NETEKTOpa, YTOOBI MOJYYHUTh Hamboliee
WHTCHCUBHBI CHTHAJN, IIO3TOMY IIpH JIIOOOM OTKIOHEHHH HHTCHCHBHOCTH
CHTHANa TaxaeT, Kak ecii OBl IETEKTOp PEruCTPUpPOBANI YBEIHUYCHHE IIOTIIO-
menust. Dddexr, HabmrogaeMblii Ha 254 HM A MeTaHOJa, OOBICHIETCS COB-
MECTHBIM JCHCTBHEM KaKk W3MCHEHHUS KOA(QUIMEHTa MNPEIOMIICHUS, MAaK U
HEHYJICBBIM MOJIIPHBIM KO3()()UITEHTOM IIOTJIONICHUS METaHOJIa Ha 3TOW JIJTHHE
BoutHbL. Ha 210 HM Ui MeTaHOJa MOTJIONICHHE UTPACT TIaBHYIO POJIb B U3MEHE-
HUM OTKJIMKA JIETEKTOPa HAa HYJICBOW JIMHUU.

PaccMoTpeHHSBIH pUMep WILTIOCTPUPYET JIBa BAXKHBIX cooOpaxkeHus. Bo-nep-
BBIX, )K€ €CIHM COCTABIIIIOLINE IMOJBIKHOM (ha3pl caMu 1o ceGe He JOIDKHBI
BBI3BIBATH CHTHAJ JICTEKTOPA, U3MECHEHHE HEKOTOPHIX MX (PM3MYECKUX XapaKTe-
PUCTHK MOXET Ha NMpaKTHKe MOBJIUATh HA OTKIUK AeTekropa. CkazaHHOE crpa-
BEAJMBO HE TOJIBKO AJS YIbTPa(HUONETOBBIX, HO M AJSI SIEKTPOXUMHUECKUX H
(IryopuMeTpUYEecKUX AeTEKTOPOB. Bo-BTOPBIX, KOT/a MOABMKHAS (a3a AeHCTBU-

149



OBHAPYXXEHWE W YCTPAHEHWE HEMCMNPABHOCTEW CUCTEMbI BOXX

TEJIbHO TE€HEpUPYET 3aMETHBIM OTKJIMK JAETEKTOpa Ha HYJIEBOW JIMHUH, AaxKe
HeOopIIoe €€ U3MCHEeHUE (KaK B MPHUMEPE C METAHOJIOM) MOXKET MPHUBECTH K
KaTacTpo(UIECKUM TOCIEICTBHAM B XpPOMATOTpapaeCKOM OTIBITE.

YCTPAHEHUE. CrapaiiTech He UCIIOJb30BaTh MOJBIXKHYIO (ha3y, KoTopas
JIaéT HeHYJIeBOM OTKJIMK JeTeKkTopa. FIMEeHHO 3TO, 1 B OCHOBHOM 3TO cooOpaxe-
HHE SBJISICTCS NPUYMHON SIBHOTO NpeoOiajaHusl alleTOHUTPUIOBBIX U (ocdar-
HBIX OydepoB B rpagueHTHON BOXKXX ¢ Y® nerekropamu. J[7s BaXXHBIX OTIBITOB
IpEeABapUTEIbHO BBIMOJTHUTE AaTTECTAlMIO IMApTHH PAacTBOPHUTENS (HAmpHUMeEp,
METaHOJIa) B XOJIOCTOM OIIBITE, YTOOBI TTOyIUTh PO HyneBoi nuauK. Ecian
BO3MOJKHO, HCTIOJIb3YHTE IMEHHO 3Ty NMapTHIO PACTBOPUTENS [UIS MOCIEYOINX
aHaJIM30B.

3.1.B.2. Dntoenmol 0151 HOPpMATbHO-PaA3HOU Xpomamozpaguu. B HopMamb-
HO-(ha3HOU Xpomarorpaduyn game APYTHX PaCTBOPUTEICH MCIIONB3YEeTCS TEeKCaH.
I'maBHBIME cOOOpa)keHUSMH B TIOJIB3Y NMPUMEHEHHS TeKcaHa A OOJBIIMHCTBA
BEILECTB, aHAIM3UPYEMbIX B HOpPMabHO-(pa3HOM peXHMeE, SBISIOTCS, KaK U B
cilydae alleTOHUTpHIIA, HU3Kas rpaHuia npomyckanus B Y@ nuanazone (195 am)
u Manoe ¢onoBoe nornomenue npu 210 aM u Beime (cM. puc. 3.3 B). Henmomsp-
HBIIl XapakTep reKcaHa pe3KO OrPaHWYMBAET €ro CIIOCOOHOCTh NEPEBOIUTH B
pacTtBopuMyIo hopMy MOJSAPHEIE coeauHeHus. [loaToMy Ayt obecrieueH s SI0H-
pOBaHMS B MOJBIKHYIO (Da3y 3a4acTyio JOOABISIOT B HEOOIBIIOM KOJHYECTBE
(oO6bémHas mons oOBrYHO He Gosee 5 %) Goee MONSAPHBIC BEIIECTBA, HAIIPUMED,
JTUXJIOpPMETaH WM dTIianeTaT. [JocKoIpKy TeKcaH II0X0 pacTBOPSAETCS B BOJC U
alleTOHUTPHIIE, €T0 PEIKO UCTIONB3YIOT B 00paIi€HHO-(ha3HBIX pa3eICHUIX.

Juxmopmeran (METWJICHXJIOPH]]) WMEET TPaHHIy MpOIyckaHus 233 HM H
MOXeT OBITh 3(()EKTHBHO HCIIOJIB30BAH [JISI COCTUHEHHH C XpOMO(GOpaMH,
UMEIOIIMMH MakCcuMyM Bbilie 250 HM. XOTS IMXJIOPMETaH LIMPOKO MpHUMe-
HseTCS Kak HeOoubimas 1o0aBka K TOIBIDKHOW (ase B HOpMalbHO-(Pa3HON
Xpomarorpaduu, ero HCIoJb30BaHUE B OOpamEHHO-(PA3HOM pEXUME HE IOITY-
YHUIIO PACIPOCTPAHECHUS W3-3a HU3KOW PAaCTBOPHMOCTU B BOJE. A BOT €ro XOpo-
mrasi CMEIIMBAEMOCTh C TapaiHaMU U BBICOKAs CIIOCOOHOCTH IEPEBOIUTH
BEIllECTBA B PAacTBOPUMYIO (opMy, Ype3BBIUANHO TMOJIE3HBI IS HOPMAJbHO-
(hazHoTO pazgeneHus.

PaccMoTpuM Taxoke aleToH, He CTOJILKO TIOTOMY, YTO €r0 4acTo MCIOJb3YIOT
B 00paménHo-(azHol 1M HOpMabHO-(a3HOI Xpomarorpaduu, a MOTOMY, 4TO,
BO-TICPBBIX, OH IIEPEBOMUT B PACTBOPUMYIO ()OPMY HACTONBKO INMPOKHH CHEKTP
BEIIECTB, YTO 3a4acTyl0 O HEM TOBOPAT, Kak 00 «yHHBEPCAJbHOM pPacTBOPU-
TeJe», W, BO-BTOPHIX, €r0 CIIEKTPAJbHBIE XapaKTEPUCTHKH BECbMa XapaKTepPHEI
IUIsL KETOHOB, KOTOpbIe MOTYT HAaiiTH BeCbMa Ba)KHOE, IIyCTh M OTPaHHYEHHOE,
pUMEHEHHE.
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[To umerommuMcst OyOIMKOBAHHBIM JIaHHBIM TPAHUIA MIPOMYCKAHUS alleTOHA
B Y® puanazone — 330 Hm. Ecinu cyauTh TOIBKO IO 3TOMY KPUTEPUIO, «OKHO,
KOTOpOE OH MPEIOCTaBIISIET, BOOOIIE BPSII JIM MOXKHO HCIIOIB30BaTh. OMHAKO TIpH
OnKaiIeM pacCMOTPEHHUH OKa3bIBAETCS, 4TO KOAI(D(PHUIIMEHT MOTIOMICHHS BOI-
HOTO pacTBopa anertoHa (00sémHas monsa 10 %) B amamazone ot 205 mo 220 HM
(puc. 3.5) mamaet g0 mpuemsemoro 3HavyeHus. CiemoBaTenbHO, alleTOH B YacT-
HOCTH U KETOHBI BOOOIIE MOXHO HCIOJb30BaTh B HEOONBIINX KOHIICHTPAIHMSIX
KaK KOMIIOHEHTHI JJIIOEHTOB JIA aHaiu3a B JauamnazoHe ot 205 go 220 Hwm.
[TockonbKy 3Ta YacTh yIbTPa(UOJICTOBOTO TUANa30Ha HAXOIUTCS HWKE TPaHH-
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Puc. 3.5. CnektpanbHasi xapakTepuctuka KodduumneHTa nornoweHMs YncToro aueto-
Ha (x) U BogHoOro pacteBopa aueTtoHa (¢0). Cneagyet obpaTuTb BHMUMaHWe Ha obnacTb B
pavioHe 210 Hm ansa 10 %-Horo pacTeopa.
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OBHAPYXXEHWE W YCTPAHEHWE HEMCMNPABHOCTEW CUCTEMbI BOXX

Bl MPONYCKAHUs, M3TOTOBUTEIH allcTOHA HE MPOBEPSIOT €ro MOTJIONICHHE Ha
Takux AnuHax BOJH. COOTBETCTBCHHO, KpailHe He3HAYMTEIbHBIC U3MCHCHHUS T1a-
paMeTpoB TOTOBOI'O PACTBOPUTEIIS, OOYCIOBICHHBIC XapPaKTEPUCTUKAMH CBIPbS,
00pabOTKOM XpaHEHHWEM U TIp., BEChMa CYIIIECTBEHHO CKaKyTCSl Ha IOTJIOMICHUN
B yKazaHHOM amamna3zoHe oT 205 mo 220 M. UToObl oOecreuuTsh MprueMieMble
nmapamMeTpsl, MOKET MOHAIO00UTHCS MPEABAPUTEIbHAS aTTeCTaIMs MaPTHH pacT-
BOPUTEIIS.

3.1.B. ®oHOBLIN curHan oT pacTBopuTens

To, 4TO CIiEKTpaNbHBIC XapaKTEPUCTUKU KO3(PPHUIIMECHTOB MOTIOIMICHHUS PACT-
BOPUTENCH CYIIECTBEHHO Pa3IMYarOTCs, CTABUT HEpe] XPOMATOrpapucTOM P
3amad. B mpocreiinieM ciyyae M30KPATHYECKOTO OIBITA C MPOCTHIMU HEIOIJIO-
NIAIONIMMH TTOABIXXHBIMH (ha3aMu, (POHOBBIN CUTHAN TPOCTO HPUOABISACTCA K
obmemMy nmpuOOpHOMY ITyMy — OT Hacoca, JeTeKTopa U mp. B Oonee ciioxkHOM
TPaJIMeHTHOM pEeXUMe, KOTa MOABMKHAs (ha3a CONEPKHUT C1ab0 MOTJIOMIAOIINE
KOMITOHEHTBI, MOTYT 00pa30BbIBAaThCS MUKH. HakoHel, B TPaJJUEHTHOM PEXUME
M3MEHEHHE COCTaBa JJIOCHTA 3a4aCTyIO MPUBOIUT K U3MEHEHHIO HYJICBOH JTMHUM
B BHJIC CUTMOWIAFHOW KPUBOWM, YTO CXOJHO C TpapUKOM H3MEHEHHS COCTaBa.
IIpumecH, coaepkamuecs B paCTBOPHUTENE, B TPAIUCHTHOM PEXHUME 4acTO JaroT
BOCIIPOU3BOIUMBIC TTHKU.

DOHOBBIN IyM CO3AaET 3HAUUTENbHBIC 3aTPYAHEHUS, €CIIM pa3/ielieHue Mpo-
XOJUT Ha CaMOM BBICOKOM YPOBHE UyBCTBHTEIBHOCTHU AETEKTOpa (HalpuMmep, Bes
mkana 0,005 win naxxe MeHble). B mogoOHbIX ciaydasx GoH 2I0€HTOB 3aMeTeH
JaXe B HMICATBHBIX YCIOBHSAX. OTH 3aTpyAHEHUS OOYCIOBJICHHI MHO)XXECTBOM
(axTOpOB.

HEHITATHAA CUTYALIUA PC 3. Cinmkom 60161101 (pOHOBBIN IIYyM B
H30KPATHYECKOM peKnMe; 00yC/I0BJIeH OPraHu4YecKoii cocTaBJ/sIiomIeil moa-
BUKHOI ¢a3pl. XOTs B JanbHEHIIEM paccMaTpuBaeTcs Todbko Y@ neTexrop,
MOPSJOK YCTPaHEHHs HEUITaTHOW CUTyald OyAeT aHaJOTWYHBIM JUI MHOTHX
IpYrHX IETeKTOpoB. Bo Bcex ciyuasx, Korja NETCKTHPOBAaHHME CHTHAJIa OCy-
IIECTBISIETCS] HAa JUIMHE BOJIHBI, TJI€ MOTJIOIICHHE JIIIOCHTa WM ()OHOBBIA LIyM
pacTBOpUTENS] HEHYIEBbIE, Pa30pOC XapaKTEPUCTUK PACTBOPUTENS OT MApTHH K
MapTUU MOKET IPUBECTH K 3HAYUTEIbHBIM U3MCHEHHAM YPOBHS IIyMa.

YCTPAHEHME. XoTa NUCTOYHUK HEIITATHOW CUTYaIlMM HE 3aBHCHUT OT XpO-
MaTorpaducra, ecTb psig Mep, KOTOPBIE CIEAYET MPHUHATH, YTOOBI MUHUMH3HPO-
BaTh BPEIHBIC IOCIEACTBUA. BO-TIEPBEIX, yIOCTOBEPHTECH B TOM, UTO B Ka4EeCTBE
KOMIIOHEHTA TIIOIBIKHON (pa3bl HCIIONB3YEeTCsS OPTaHHMYECKHIl pPacTBOPUTEIH
HAJIJIC)KAINETO THUIA. B HEKOTOPHIX CITydasiX 3a0bIBAIOT, YTO MHOTHE OpraHUYeC-
KM€ BEIECTBA BBIMTYCKAIOTCS IPOMBIIIIEHHOCTHIO B Pa3HbIX KilaccaxX YuCTOThL. K

152



PACTBOPUTEIIN U SNMIOEHTHI

IpUMEPY, aUETOHUTPHI MPOAAETCS CIEAYIOIUX KJIACCOB: TEXHUYECKHUM, XMUMHU-
YECKH YHCTHIN, HE I CIIEKTPO(OTOMETPHH, C MaJIbIM COJCPIKAHUEM BOJIBI, IS
BOXX, mna Y®-cnektpomerpun. Kak mpaswiio, st BOXX moaxomsT Toabko
rocjeHue JBa Kiacca. Ecnu pactBopuTesb €mé 1 XUMUYECKH HEYCTOMYMB, Kak
TeTparuapodypaH, OH BBHITYCKACTCS B BapHaHTax, KaK JOITYCKAroOIIeM JIJIH-
TeIbHOE XpaHeHWe (OOBIYHO ¢ T00aBKOW OyTHITHIPOKCHTONYOJA), TaK W HE
JIOMYCKAIOIIEM XpaHEeHUs. B HEKOTOpBIX cllyyasx WX 0003HA4YaroT, COOTBET-
CTBCHHO, «HE IS CIIEKTPOGOTOMETPHI» U «IIIs Y D-CIIEeKTPOMETPHUI.

K coxajeHuro, CIHMIIKOM 4YacTo JIabopaToOpHU IEPeriadynBaioOT 38 KauecTBO
pacTBOPHTEIIS, KOTOPOE HE HY)KHO IS aHan3a. [I[puMepoM Takoro poja sIBJseT-
csl MPUMEHEHHE allCTOHUTPUIIA Kiacca «isi Y D-CeKTpoMeTpun» ¢ pedpakTo-
METPUYECKUMH U HCIapUTENbHBIMU He(ETOMETPHICCKUMH IeTeKTopaMu. s
TaKoTO aHAJNW3a BIOJIHE JOCTATOYHO ALUETOHUTPWIIA KIacca «HE IJsl CIIEKTPO-
(doTomeTpun.

Bo-BTOpBIX, €ciaM Ba)KHOCTh aHajln3a BeJMKa, BO3MOXKHO, MPUIETCS Mepen
aHAJIM30M KCIBITATh MAPTHIO PACTBOPHUTENS Ha mpeaMmeT GoHoBoro myma. Oco-
OCHHO Ba)XHO 3TO B CIy4ac BBICOKON UYYBCTBUTEIFHOCTH UM TPAJHEHTHOTO pe-
kuMa. B-TpeTbux, M B NPOIODKCHHE BTOPOIO IIara, yOemuTech B TOM, YTO
pacTBopuTeNns W3 OOHOW MapTHH AOCTaTOYHO MIJIsi TPOBEOCHHS BCell cepuu
aHanu3oB. Eciiu ero He0cTaTouHO, CMENIaiTe pacTBOPUTEND U3 Pa3HbIX MAPTUH,
U JIMIIb 3aT€M TOTOBBTE OHIIFOEHT. BO3MOXXHO, mepen YHMOTpeOIeHHeM 3STOT
CMEIIaHHBIN PaCTBOPUTEIh TAKKEe TPUAETCS UCIIBITATh.

HEIOITATHAS CUTYAIIUA PC 4. CanmikoM 60/1b110i (POHOBBII 1IYyM B
H30KPaTHYeCKOM pe:kuMe; 00yciioBIeH MoauduuMpyomeil BoaHO#i cocTaB-
Jaswoeil noaBu:kHOi ¢a3pl. B 3TOM ciiydae HaAEKUT PacCMOTPETh JIBa KOM-
MTOHEHTAa BOJHON COCTABJISIONICH MOABMKHOHN (a3bl: COOCTBEHHO Boay U docdat-
HBIH Oy(ep — HeCcKoIbKO coueit mim oxny conb 1 H3POy.

YCTPAHEHMUE. TIpoMBIIIIEHHOCTh BBIITYCKAET BOMY B HEBEPOSTHOM KOJIH-
YecTBE Pa3HBIX KJIACCOB! XHMHYECKH YHCTasg IO HOPMATHUBAM XHMHYECKOTO
obmectBa CIIIA (B miacTMaccoBBIX OYTHUISIX U3-32 BRICOKHX TPEOOBAHHM K TIPH-
MEHEHHMI0 ¢ cuinkarenem), mist BOXXX (B crekmsHHBIX OyTHUISX SIHTApHOTO
L[BETa), BEICOKOW YMCTOTHI, JCHOHH30BAHHAS, MUCTILTUPOBAHHAS, HE COJCpXkKaA-
1asi MUPOTEHOB, a TAKXKE B PA3HBIX BApUAHTAX, MPEIHA3HAYCHHBIX U HE TPEIHA3-
HAYCHHBIX JIS JUTHTEIBHOTO XpaHeHus. Kak MUHHMYyM, Ka4eCTBO BOJIBI JOJKHO
COOTBETCTBOBAThH TpeOoBaHusAM sl mpuMeHeHUs: B BOJKX. Bona, mpruobpetén-
Hasl y U3roToBUTENS pacTBoputeneit aist BOXKX, 0ObIMHO HEe BBI3BIBACT HUKAKHX
3aTpYAHEHUH, NP YCIOBUH HAIJICkKAIIETO XpaHEeHUs u obpamenus. Wrak, cie-
IyeT BEIOMpaTh BOLy Kitacca « st BOXX».
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Bony nnst coOCTBEHHBIX HYXKI MOKHO TaKXKE U3TOTABJIMBATh CAMOCTOSITEIBHO
— 3TO M XOpOMIO, ¥ IUIOXO0. XOpOoLIO TO, YTO BoAy mpuemseMmor mig BOXX
YUCTOTHI MOXKHO MOJy9daTh MO MOTPEOHOCTH, M OHa OyIeT B HECKOJIBKO pa3
JemieBne MOKymHOW. [Imoxo — To, WTo mpenmoiaraercs, OyATO IONTydeHHAs
TakuM 00pa3oMm Boja moaxomuT s BOXKX Bcerma. ExuHCcTBeHHAsr mpoBepka,
KOTOPO¥ Takast BOJIa MOJBEPracTCs,— 3TO KOHIYKTOMETPHS, KOTOPast, BO-IIEPBHIX,
He 3QQEKTHBHA C TOYKU 3PCHHSI KOHTPOJIS COJACPKAHHS OPTaHHYCCKUX TMPHMeE-
cell, U, BO-BTOPBIX, KpaifHE MaJl0 YyBCTBUTENIbHA K MEIJIECHHOMY MOCTENIEHHOMY
M3MECHEHHIO KOHIEHTPALMK HMOHOB, ITOCTYMAIOIMX W3 HOHOOOMEHHBIX CMOJL.
CrnenmoBarenbHO, HCOOXOIMMA THIATENBHAS U PETYISIpHAs MPOQUIAKTHKA, 3aKITI0-
qaromias B 3apsAaKke W 3aMeHe (QWIBTPOB U MOHOOOMEHHHUKOB. DTO OCOOEHHO
CYIIECTBEHHO B T€X CIydasX, KOTJIa pe3yabTaThl BaYKHOTO aHAIN3a C BBICOKOH
YyBCTBUTEIHLHOCTBIO OTIPEJICIIAIOTCS YPE3BBIYAHO HU3KOW (HOHOBOH KOHIIEHTpA-
L€l HOHOB.

CoOBepIICHHO JPYrUM JOJDKEH OBITh MOAXOJ K JAPYrOMY BOIIPOCY — MHKPO-
OHMOJIOrMYeCKOMY  3arpsi3HEHHI0 Xpomarorpada. Bompoc 3ToT Bo3HHKaeT
MOCTOSIHHO. YCTPaHHUTh TaKOe 3arpsi3HEHHE [MOMOXKET PEryJIsipHOE MPOMbBIBAHUE
WM TIOCTOSIHHASL PELMPKYISALuUs xpoMarorpaduueckoii cucremsl. Kpome Toro,
pocTy OakTepuil MPEMmATCTBYET HHTCHCHUBHOE YIbTPadHOICTOBOE OOIyYCHUE
BoJbl. CYIIECTBCHHBIM 3aTPYIHCHHUEM SIBIISICTCS TaK)Ke HapacTaHUe OaKkTepwil Ha
clMBHOM TpyOompoBone xpomarorpada. I[IpomaykTel WX KU3HEACATEIHHOCTH
MOTYT CYIIECTBEHHO UCKA3UTh PE3yIbTAThI NIETCKTHPOBAHUS, OCOOCHHO 3JIEKTPO-
XHUMHUYECKOTO U yJIbTpadHOIETOBOTO Ha MaJbIX UIMHAX BOJH. Kak u B paccMoT-
PCHHBIX BBIIIE CIIy4YasX, BaXKHO MEPUOAMYECKH IMPOBOIMTH XOJIOCTOM OIIBIT,
mpoIryckas gepe3 xpomarorpad Bomy. Mtak, 9ToObl M30€XKaTh MOTPENTHOCTEH B
paboTe, 00YCITOBICHHBIX BOJOW COOCTBEHHOTO MPOU3BOJICTBA, HEOOXOAUMO pa3-
paboTath TPOTPaMMy WCHBITAHUA © MNPO(QUIAKTUYCCKUX MEPONPHIATHH U
HCYKOCHHTEJIFHO e€ MPHUICPKUBATHCS.

BakHO Taroke MOMHHUTB, YTO U Ka4ECTBO MCXOJHOM BOABI AAJICKO HE ITOCTOSH-
Ho. BonomnpoBoxHyto Bongy oObr4HO xsopupyloT u ¢ropupyior. Ho B Teuenue
rofia KOHIIEHTpalusl 3THX BEUIECTB B BOJE pa3iMyaeTCsl OYEHb CHIIBLHO. JleTom
BOJIy XJIOPHPYIOT CHJIHEE BCETO, YTOOBI IPENOTBPATHTh Pa3MHOKEHHE Oakre-
puii. 3UMOW CTemeHb XJIOPHPOBAHMSI camas HH3Kas, COOTBETCTBEHHO, B BOJIE
COJZICP)KUTCSl MEHBIIE BCETO IPOAYKTOB XJIOPHPOBAHMS (HANpHMEp, XJIOPO-
dbopma).

Emé ogHuM moTeHIManbHBIM HCTOYHUKOM 3arpsi3HEHUS SIBIISIIOTCS T00aBKH K
BOJIE€, C IOMOIIIBIO0 KOTOPBIX 00pa3ytoT BoaHble Oydeps! (hochaTsr u hochopHas
KuclioTa). Bripodem, B BBIIYCKaeMBIX MPOMBIIUICHHOCTBIO BEIECTBAX OPraHHU-
YecKHe IIPUMECH COIEPKATCA B MAJIBIX KOJMYECTBaX (HOMHHAJIBHOE COCPIKaHUe
00pryHO HE BhIme 0,001 %). MeTtayisl Takke MOTYT COAEpPXKAaThCS pa3Be 4TO Ha
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YpPOBHE CJICOOB. 3T0, a TaKXC€ TO, 4YTO TaKuc ,H06aBKI/I K HOHBI/I)KHOﬁ (1)336
HCHOJIB3YIKOTCA B MaJIbIX KOJMYCCTBAX, TOBOPUT O TOM, UTO TAKHC 3arpsA3HUTCIIN
0OBIYHO HU K KAKUM HETIPUATHBIM ITOCITICACTBUAM HC IPUBOIAT.

K coxaneHnuio, caMo TO, YTO MAJOr0 KOJMYECTBA ITHX BELIECTB XBATAaET,
9YTOOBI MPUTOTOBUTH OOJIBIIOE KOJIMYECTBO IJFOCHTA, MPHUBOJUT K TOMY, YTO
BEIECTBO PACXOAYETCS HAa MNPOTHKEHHMH MHOTUX JieT. OOBIYHO Al JONro-
BPEMEHHOTO XPaHEHHs HCIHOJB3YIOT OOBIYHBIM CKJIaJ XHMHUYECKAX PEaKTHBOB,
TJIc UMEETCS MHOTO Pa3HBIX OPTaHMYECKMX COCIMHCHHM. B Takumx yCIoBHSX
BO3pACTAET OIMACHOCTh B3aMMHOTO 3arpsA3HEHMS BO3MYIIHBIM IyTEM. 3arps3se-
HHUE B pE3yJbTaTe IIMTEIBHOTO XPAHCHUS MOXKET BBI3BATH HEMPEIBUICHHBIC
CJI0)KHOCTH B paboTe.

Ecnmm B03MOXXKHO, XpaHuUTe BOJHBIC Oydepsl U Apyrue MoaupuKaTopsl Mo-
BIDKHOHM (Da3pl OTAEIBHO OT JIPYTUX XMMHKATOB B XOPOIIO TPOBETPHUBACMOM
nomerieHny. Ha kaxxmoi OyTHUIM TPOCTABISIATE JaTy MPHOOPETSHHS] W JaTy
BckpbITHs. [IproOperaiiTe STH BellecTBa B KOJIMYSCTBE, MUHUMAIILHO YKOHOMHU-
YECKH OIpPABIAHHOM WM MHUHHMAJIBHO JOCTATOYHOM JUIS aHAJIH30B, YTOOBI
UCKJIFOYUTH JUTUTEIFHOC XPAHEHUE U BO3MOXKHOCTD 3arPsA3HCHHS.

Ecnu m3bexath 3arpsisHeHus He yHa€Tcs, HEOOXOIMMO HWCIBITHIBAThH 10
OTIENIFHOCTH KaXbIii KOMITOHCHT, HAYWHAs C HEMOIU(DHUIUPOBAHHON BOJBI.
Ecnmu ycTpaHUTh OTKIOHEHHS OT HOPMAJILHOTO PEKUMa YHAETCS, CMCHHUB BOJY,
MOXHO CYUHTATh JOKa3aHHBIM, YTO MPHUYUHA ITOTO OTKIOHCHHUS 3aKIH0YAIaCh
UMCHHO B HeW. Ecnu HeT, HaJUIC)KUT TOCIIEOBATEIFHO HCIBITATh MO OTICNb-
HOCTH BCE€ KOMITOHEHTHI Oy(epHOTO pacTBOpa.

HEIITATHAS CUTYALUA PC 5. Hannume cucteMHbIX MkoB. Hamuune
CHUCTEMHBIX (0O0YCIOBJICHHBIX CAMOW XpOMATOTPaUUECKON YCTAHOBKOW) TIHKOB,
UX BBICOTa W BpEeMsl BBIXOJA OMNPEACISIFOTCS CIIOKHOW 3aBUCHMOCTBIO MEKIY
MaTpuIei poObl, BBOOUMBIM 00BEMOM TIPOOBI, COCTABOM TOJABMKHON (a3el U
TUTIOM MaTepHuasia HaOWBKH KOJOHKH. OOBIYHO CHCTEMHBIC UK COOTBETCTBYIOT
30HaM OOETHEHWS M OO0OTAlIeHHS JIII0aTa TEMU WJIM WHBIMH KOMIOHEHTaMHU
MTOJIBYDKHOM (Da3pl. DTH MUKHA MOTYT TOSBIATHCSA Ha JIOOOM y4acTKe XpOoMaTo-
IpaMMBI, ¥ €CJIH CHUCTEMa JOCTUTIIA PaBHOBECHOTO COCTOSIHHS, OHH OOJIQJaroT
BOCIIPOU3BOAUMOCTBIO (cM. puc. 3.6). Ecnu cucTeMHBIe THKH B IPOIECCE aHa-
JU3a TEPEMEMIAIOTCSA, 3TO TOBOPUT O TOM, YTO MEXKIY IOCICIOBATCIbHBIMH
BBOJIaMH Tpo0 xpomarorpaduyeckas cCHCTEMa HE IOCTUTala paBHOBecus. B
MoT00HOM ciydae CieayeT Iepesa BBOAOM KaKJOH odepenHON MpoOBI ypaBHO-
BECHUTDH CHUCTEMY.

‘-Iame BCETO CHUCTEMHBIE MMHKU MOSBISIOTCS MOOIM30CTH OT MOMEHTA BbBIXOJa
HCYACPIKUBACMOT'O BCIIIECTBA. Iloutn BCCrJa MX HAJIUYUC O6YCJ'IOBJ'ICHO TEM, 4YTO
PacTBOPUTECIIb, HCTIOJIb30BAHHBIN IS HpO6OHOZ[FOTOBKI/I, HEC COBIaIacT II0
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Puc. 3.6. CuctemHble nukn Ha xpomaTtorpamme BIXKX. (A)Yacto Habnopgaemoe um-
nynbCHOE U3MeHeHWe KoadduLMeHTa NPenomMneHnst B MOMEHT, COOTBETCTBYHIOLLMIA BbIXO-
[y HeyaepxuBaeMoro BellecTsa. Kak npasumno, roBopuT 0 HECOBMaEeHUM cocTaBa pacT-
BOpUTENs npobbl C COCTaBOM MOABMXHOM (hasbl; B JaHHOM Clyyae COOTBETCTBYHOLLME
KOMMOHEHTbI HE yAepXuBaloTcsa KonoHKon. (B) B aTom cnyyae cuCTeMHbIV MUK BbIXOAWUT
nocre nuka aHanMaMpyemoro BELLECTBa, T.€. COOTBETCTBYHOLUME KOMMOHEHTbI XOPOLUO
YAEPXKUBAKOTCS KONOHKOW
COCTaBY C TOABWXHOU (ha3oi. EciM 4yBCTBUTEILHOCTD JNETEKTOPA OYEHBb BHICO-
Ka, K IOSIBJICHUIO IIMKOB MOKET MPUBECTH AAXKE Pa3IMUUC MapamMeTpOB pacTBO-
pUTENs OT MapTHH K mapTuu. Bompoc 00 omacHOCTH HEBEPHOW HUHTEPIPETALUU
MPY BBIXOJIC TAKUX MUKOB (B YaCTHOCTH, O BBIXOJIC OTPHULATCIBHBIX MMUKOB OJTHO-
BPEMEHHO C TIMKAMU OTIPEJICIIIEMBIX BEIICCTB) KaK B HOPMaJIbHO-(a3HOM, Tak U B
obpaménno-dazHoii xpomaTorpadun mUpoKo ooCcyxmaaercs B mevaru [1].

YCTPAHEHUE. Yto0sl onpeaenuTh, KAKUIMHA UMEHHO BEII[ECTBAMHU BBI3BAHO
MOSIBJICHHE CHCTEMHBIX IMHKOB, MMOCICIOBATEIBHO BBOAAT psa mpod. B mepBom
(xonocToM) ombITe B MOABIKHYIO (ha3y BBOIST HPOOY 3TOH K€ MOIBHKHOM
($a3pl. 3aTeM BBOAAT TPOOY pacTBOPUTENS IJIsi MPOOOTOATOTOBKH, HO Oe3 aHa-
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JIM3UPYEMBIX BEIIECTB (€CNIM 3TOT PacTBOPHUTEINIL HE COBMAJAECT B TOYHOCTH II0
COCTaBY C TOJBM)XHOH (ha3oii), 3aTeM MOABMXKHYIO (hazy 0e3 MoauduKkaTopos, u,
HaKOHeI, TOABMXHYI0 ¢a3zy ¢ Momaupuratopamu. Cienyer Takke 3allOMHHUTH,
YTO W3MEHEHHUs! MapaMeTpOB pPacTBOpUTENeH W MOAU(UKATOPOB OT MAPTHU K
MapTHH MOXET TAaKXKe MPHUBECTH K MOSIBICHUIO CUCTEMHBIX ITHKOB, KOTOpHIE B
JIPYTUX CIIy9asx 0ObIYHO HE HAOJI0Mat0TCS.

[MosiBieHHE CHCTEMHBIX MTHMKOB B KaKUX-JIMOO MIJIM BCEX OMMCAHHBIX CIydasx
MO3BOJISIET OIPEACINTh, KAKUMH KOMIIOHEHTaMH OHHU 00ycioBieHbl. Hampumep,
€CIIH PacTBOPHUTEINb U MPOOBI HE COACPKUT MOAM(UKATOpA, UMEIOLIErocs B
MTOJIBYDKHOM (pa3e, MO0 €clii pacTBOPUTENb Ui MPOOBI 3HAYUTEIHHO OTJIH-
Y4aeTcs MO COCTaBy OT MOJBMXKHOM (a3bl, MOXKET HAOIIOAATHCS P CUCTEMHBIX
MTUKOB.

Jlyqmmii cioco® MUHHMH3ALUK KOJIWYECTBA M BHICOTHI CHCTEMHBIX IHKOB
COCTOUT B TOM, YTOOBI, BO-NIEPBBIX, IO BO3MOXXHOCTH PacTBOPSITH MpoOy B
ANMIOCHTE (TSI ATOTO HA OMPEACIEHHOM 3Tale MOXET MOHAJO0OUThCS U3MCHHTH
COCTaB 3JIFOCHTA), BO-BTOPKIX, IUIS MPUTOTOBICHUS MOJBMKHON (ha3bl U pacTBO-
pUTeNs ISt MPOOBI UCTIONBL30BATh PACTBOPUTEIH U3 OJTHON U TOH JKe MapTHH, U, B
TPEThUX, UCIOJIB30BATh TAKUE YCTAHOBKU JETEKTOpa (YPOBEHBb UYBCTBUTEIHHO-
CTH, JUTMHY BOJHBI), TPH KOTOPBIX PACTBOPHUTENs MPOOBI M TONBIDKHASA (a3za
BOBCE HE JIAIOT WJIM JIAI0T OYCHb MaJIblii YPOBEHb CHTHAJA.

Cnenyer OTMETUTb, UTO €CIM Jake INPH HUCMONIb30BaHMM Y@ nerexTopa
BBHITIOJTHEHO BTOPOE M3 YKa3aHHBIX YCJIOBHH, M3-32 paziaudyuil Kod(pQuiueHTa
MIPETOMIICHHUS. PACTBOPUTENS AJIsl POOBI M IMOABMKHOHM (ha3bl MOTYT BO3HHKATH
«TICEBIOIHKI», 00YCIOBIICHHBIE H3MEHEHHEM MTPETIOMIICHHUS, HITH CABHUT HYJIEBOI
muHAK. Takue TICeBIONMKH MOTYT BBIXOAWTH B JIO00M MOMEHT B XOZE
QMIONPOBAHMUS M BBOJIUTH JKCIIEPUMEHTAaTOpa B 3a0ITy’KICHHE, OCOOCHHO ecin
YyBCTBUTEIBHOCTb JETEKTOPA BBICOKA.

HEIOTATHAS CUTYAIIUSA PC 6. 3naunTeJbHBIA CABUT CHEKTPa MOT-
JiouleHus1 3jaweHTa. CIBUI — 3TO CMEIICHHE BCEro CIEKTpa IOTJIOMICHUS
JJIOEHTa B 00JACTh OONMBIIMX WM MEHBIIMX UIMH BOJH. [Ipu 3TOM MOTyYT
CHIIHO MEHSTHCS ()OHOBBIN CHTHAJ U YPOBEHB ITyMa.

YCTPAHEHHE. OObuHO CHIIBHEE BCETO CIBHUT CKa3bIBacTCs NpH pabote
BOJIM3M IPaHHUIbI IPOMyCKaHus pacTBopurelis B YO nuanazone. ClenoBarensHO,
€ro BIMSHUE HAa Pe3yJbTaThl aHAIN3a HETPYAHO MPOTHO3UPOBATH, €CIIM PaCIIoia-
rate uH(pOpMAIHEH KaK O TPaHUIIC MPOITYCKAHUS, TaK U O XapakTepe CrekTpa. B
OOJIBIIIMHCTBE CIIYY4acB ATO BIMSHUE MOXHO MPAKTHYCCKH WCKIIOYHTH, CCITU
paboTaTh Ha ATMHAX BOJIH XOTs ObI Ha 20 HM OOIBIIIe, YeM MACIIOPTHAS TPaHUIlA
MPONYCKaHUs pacTBOpHUTeNs. EcCiu ke 3TO He MPEICTaBIACTCS BO3MOXKHBIM,
HYXHO TepeiaTh H3TOTOBUTENI0 TEXHMYECKHUE YCIOBUSI Ha DPACTBOPHUTENH C
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3aJJaHHBIMH XapaKTCPUCTUKAMH, YTOOBI OCTABIIAEMBIC M MTAPTUH PACTBOPUTEIIS
YIOBJICTBOPSUIM TPEOOBAHUSIM METOMKH. KpoMe TOro, clieyeT UCIoIb30BaTh BO
BCEM XOJIe aHaJM3a PacCTBOPHUTENb JUIA IIPOOBI U MOABIDKHYIO (Da3y M3 OIHOU U
TOM K€ MapTUH.

HELITATHAS CUTYALMSA PC 7. CoBepuieHHO HeNpPOrHO3MpyeMble
AHOMAJIMM CIEKTPa, OObLIYHO BbI3BAHHBIE HEOOJLIIMMH W3MEHEHUSIMH B
cocTaBe ChHIPbSl MJIM TEXHOJOTMU MPOM3BOACTBA. Takwe W3MEHEHHS MOTYT
camu 10 cebe 00yCIIOBINBATE JOTIOJTHUTEBHBIE TIEPETHObI, a B KPAWHUX CITydasx
— Jaxe IUIaTO B CHEKTPE MOTJIOIMICHUS PACTBOPHUTENS. XyKE BCErO CKa3bIBACTCS
MPUCYTCTBHE B PACTBOPHUTEIIC apOMATHUECKUX 3arpsA3HUTENCH, n3-3a KOTOPHIX B
CICKTpE TOSBIISIOTCS IUPOKUEC MUKW UMCIOIIUEC Majoe IMOTJIONICHHUE B IUara-
30He Mexay 250 u 280 HM.

YCTPAHEHUE. M3meHeHwusi, CBA3aHHbIE C aHOMAJIHUSAMU CIEKTpa, OYCHD
HETIPUSATHBI TIPH HM30KpaTHYecKux aHanm3ax. OOBIYHO CIBWT HYJIEBOW JIMHUU
UMEeT MECTO NPH M3MEHEHHH COCTaBa MOABIDKHOU (a3el. Ho ecnm B pacTBO-
pUTENe MPUCYTCTBYIOT MPUMECH, KOJIOHKA aICOPOUPYET UX BIUIOTH IO HACKIIIE-
HUS, T.C. IO JOCTHKCHUS PABHOBECHS KOHIICHTPALUN MPHUMECCH B IOABHKHON
(aze u xomouke. [Ipu 3TOM HyNeBas JHHUSA MOCTOSHHO CMeEIaeTcs (BBEpPX WU
BHU3, B 3aBUCHMOCTH OT Pa3sHHUIBI KO3(PPHUIHNEHTA OTIOMICHNS CTapoil 1 HOBOH
MOJIBIDKHOM (ha3), Toka XpoMmarorpaduieckasi yCTAHOBKA HE YPaBHOBEIIINBAETCSI.
ITocne mocTkeHHs paBHOBECHs HyJeBas JWHUS Oonbplie He cMmemaerca. Ecim
obmee n3MeHeHue ko3 GuIMeHTa MOTJIONICHUS HEBEJINKO, 3TO, KaK MPaBUIIO, HE
CKa3bIBACTCs HA pe3yibTaTax xpomarorpaduueckoro aHamusa. OmIHAKO €CIH s
MPUTOTOBIICHUS MPOO, BBOJUMBIX B XpoMmaTorpad, HE HCIONB3YETCS JIIOCHT
TOTO K€ COCTaBa, YTO W JUIs aHalU3a, HA XPOMAaTOIpaMME MOTYT HEOXUIAHHO
MOSIBIISITECS HOBBIC TTHKH. DTO 0COOCHHO BEPOSTHO, €CIIH IPHU MPOOOIOATOTOBKE
WCTIONB3YIOT PacTBOPHTENb, OOMamaromuii 0ojiee CHIBHBIMH JITIOUPYIOMINMHU
cBoiicTBamu, yeM monaBmkHas (aza. [lo cytu, BMecTe ¢ TpoOOH B KOJOHKY
MOMAaeT 30HAa CHJIBHOTO PACTBOPUTENS, BBI3BIBAIONIASl IIOMPOBAHUE DPaHEE
a7IcOpOMPOBAHHBIX KOJIOHKOW mpuMmeceil. Bpems ynmepkuBanus u popma muka
00BIYHO BOCIIPOM3BOJIMMBI, €CJIH JIO BBOJA OYCPEIHON MPOOBI MPUMECHh U KOJIOH-
Ka yCIICBAIOT MPHUITH B PABHOBECHE.

Jlyqmmnii coco® BBLICHUTBH, YeM OOYyCIIOBJICHA 3Ta HEIITaTHAsl CUTYaIHs, —
CHCTEMaTHYECKU M0 OHOMY M3MEHATh KOMIIOHCHTBI PACTBOPHUTEINS MPOOBI MEXK-
Iy TOCIe0BaTeIbHBIMA BBOJAaMH, HauaB C BBEICHUS B IOJBIDKHYIO (azy
npoObl, pacTBOPEHHON B 3TOI ke moaBMKHOHN daze. [Ipu aToM OyzmeT moxydeHa
UCTHHHAs HyJeBas JHUHUA, OT KOTOPOHM M CleAyeT OTTaJKUBAThCA NPHU HCCIEe-
JIOBAaHUH BCEX OCTAJbHBIX IEPEMEHHBIX.
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B rpaaueHTHOM pekuUMe INPUMECH B DIIOCHTE AT IMUKU ¢ HEU3MEHHBIMU
BpEMEHaMH yJIep)KUBaHUs, HO pazHOro pasmepa (puc.3.7). DT IUKK MOTYT
3araJjlo4HbIM 00pa30M HCU€3aTh, KOTAA TOTOBUTCS CBEKUH 3IFOCHT, TOCKOJIBKY B
HOBOW MapTUH PACTBOPUTEISI TAKUX MPUMECEH MOKET M HE OKa3aThCsl.

VICTOYHMKOM THKOB MPUMECEH MOTYT OBITh Pa3HBIC KOMIIOHCHTHI CHCTEMBI:
(1) 3arpsi3HEHHBIN pe3epByap; (2) oaHa 3arps3HEHHAS EMKOCTh C PACTBOPHUTEIIEM,

A

Puc. 3.7. XpomaTtorpamma AeMOHCTpUpYyIOLLas obHapyxeHue npumecen, npu pabote B rpa-
OMEHTHOM pexume. Ha anuHe BONMHbI 254 HM uccnegoBaH MeTaHoN U3 Tpéx napTuit. [ins uccne-
[0BaHVS KaXA0M NapTUM pacTBOPUTENS MCTONB30BaH OAMH 1 TOT e PafueHT (0T CMecy Bodbl C
MEeTaHomOM B COOTHOLLEHMN 06BEMHBIX fonen 80:20 go 100 % meTaHona). Mnato Ha cnekTpe
nornoweHnst HabnogaeTcs Bo Bcex Tpéx cnyyasx Ha yposHe okono 0,15. (A) XpomaTorpamma
CMECH BbICOKOKAYeCTBEHHbIX MeTaHona M Bopbl. (B) Xpomatorpamma Ha KOTOPOW BWAHbI
nocneacTBus UCMOMb30BaHWs 3arpsisHEHHbIX pacTBopuTeneit. (B) XpomatorpamMmma Ha KOTopoi
BMOHbI NOCNELCTBUS UCTIONb30BaHUS CUIbHO 3arpsi3HEHHbIX pacTBopuTenei. [laHHble xpomaro-
rpamMMbl He NO3BONSIOT CYAUTb, SBMSKOTCA N1 MCTOYHUKOM NPUMeECeil MeTaHon, Boga unv 0ba s
BellecTBa.
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MOJM(UKATOPOM ITOJBIKHOM (asbl wiam conu; (3) 3arps3HEHHAS NapTUsl PacTBoO-
purens, MoauduKaTopa NOABMKHOW (asbl Wik conu; (4) 3arps3HEHUs] B pacTBO-
pUTEINE WX PACTBOPHUTEISAX, HCIONB3YEMBIX IS TPOOOIIOATOTOBKH.

YroOBI OIICHUTH CaMy MOJABHKHYIO (ha3y, MPOILE BCETO MPOBECTH OIBIT B rpa-
nueHTHOM pekume ot 100 % osmioeHTa A 10 MeHblIed Toau A, U3MEHsISl BbI-
JICPKKY TIepe]l HavyaJoM TpanueHTa. Kak BapuaHT, MOXHO OCTaBHUTBH BBIIEPIKKY,
KOTJ]a COCTaB DJIIOCHTAa OCTAeTCA IOCTOSHHBIM, HO YBEIWYHMBATH OOBEMHBIN
pacxof, ecliM Ha 3TO HE HAKJIQABIBACTCS OTPaHMYCHHUE, CBA3aHHOE C TIOBBIIIC-
HHEM [aBJICHUS B CHCTEME NpH paboTe B TPaJUCHTHOM peXuMe. Pe3ymbraThl
moka3aHbel Ha puc. 3.8. B 000oux ciydasx, eclii BbICOTa THKa MPUMECH TPSIMO

A

Puc. 3.8. Xpomatorpamma rpagMeHTHOro 3f1toMpoBaHMs CMECU aLeTOHWUTpWUNIa C BOLOWN.
[MepBbI rpagMeHTHbIM ONbIT — HUXHASA KpuBas. (A) CKOpOCTb NOToKa M3MeHunach, pas-
Mep nuka yBenuuuncs (BepxHsisi kpueas). o Bce BEPOATHOCTH, 3arps3HEH Gonee cnabbii
pacTBopuTenb (BoAa) (MPOAoImMKEHME Ha criedytoLlen cTpaHuue).
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MPONOPIHOHaNbHA 00BEMY Ooyiee CTabOro JIIOCHTa, MPOKAYaHHOTO dYepes
KOJIOHKY MEXJy MOCJCIOBATCIBHBIMA OINBITAMU B TPAJUCHTHOM PEKUME, TO
MIPUMECHh COJEPKUTCS B KOMITOHeHTEe A. EAWMHCTBEHHBIN cIOcO0 M30aBUTHCS OT

!
I

Puc. 3.8. (npogomkenne) (b) CkopocTb NOTOKa N3MEHUNack, HO BMA XpOMaTorpaMMbl He
m3meHuncs. o Bceil BepOSTHOCTW, 3arps3HEH Ooree CumMbHbIA  pPacTBOPUTENb
(aueToHuTpun).

9TOro MMKa — 3aMEHUTH 3arpsI3HEHHBINA pacTBOpHUTENb. BripoueM, npocras 3ameHa
pacTBopuTeNs ewE He rapaHTHpyeT YCTpaHeHMs Nuka mpumecH. llpexne, yem
3aMEHATh PACTBOPUTEID, IPOMOMTE pe3epByap, TPyOONIPOBOB! M KOJOHKY YHC-
TBIM CHJBHBIM PAaCTBOPUTEIEM, YTOOBI YHAIWTh NPHMECh, HAKOIHMBIIYIOCS B
CHCTEME.

Ecnu nns peanu3anuu rpailu€HTHOTO PEKUMA UCIIONIB3YETCS 3apaHee MpUro-
TOBJICHHASI CMECh JJIIOCHTOB, IIPOKAYNBAcMasi HACOCOM, JUI yCTPAHEHUsI OTHUCAaH-

161



OBHAPYXXEHWE W YCTPAHEHWE HEMCMNPABHOCTEW CUCTEMbI BOXX

HOW HEINTATHOW CUTYallMd HEOOXOJUMO HCIBITATh KAXKIBIA 3JEMEHT CHCTEMBI
OTIeNbHO OT Apyrux. [luku npumeceit nucye3aror, Koraa 3arps3HEHHBINA JIEMEHT
ycTpaH€H M 3aMEHEH CBEXKUM He3arpsi3HEHHBIM snemMeHToM. K Tomy ke,
MOCKOJIBKY TIPUMECH TOPAa3[I0 Hallle COIEpyKaTcsi BO BCEH MApTHH PACTBOPUTEIS
W Moau(UKaTopa, 9eM B OJHOW «3alledaTaHHOI» OyTHUIH, MPU HMCIBITAHHIX
CIIEIyeT, IO BO3MOXXHOCTH, FICTIOJIF30BATh BEIIECTBA U3 PYTUX MapTHI.

HezaBrucumo OT TOro, Kak peann3yercs TPagueHTHBIA PeXuM (C TMOMOIIHIO
3apaHee NMPHUTOTOBJICHHBIX MHOTOKOMITIOHEHTHBIX JJIIOCHTOB WM NPOKAYMBAHUS
CO CMEUICHHEM YHCTBIX PaCTBOpPHUTENCH), yOSIUTECh B TOM, UTO MPH BBISIBICHUN
NPWYAHBl HEIITATHOH CHUTYalldd HCIIONB3YIOTCS TONBKO «3aleyaTaHHBIC» EM-
KOCTH C pacTBOPUTENSAMH. TOJBKO B 3TOM CITy4ae MOXKHO C HaAEKHOCTBIO MMOJIa-
raTb, YTO HE MMEJO MECTO CllydalHOE 3arpsi3HEHHE PACTBOPUTENS YK€ IOCcie
OTKynopuBaHus éMKocTH. [Ipu uccieoBaHUU 00A3aTEIFHO 3aMEHINTE 3JICMEH-
Thbl CUCTEMbI M BEIIeCTBa MO 0JHOMY. MIHaye yCTaHOBUTH OJJHO3HAUYHO MCTOYHUK
HEHCIIPABHOCTH HE TIPEICTABUTCS BO3MOXXHBIM. IIOMHHUTE Takke, 4TO TaKon
HMCTOYHUK MOXeT ObITh He onuH. HabmomaiiTe M cpaBHUBAWTE pe3ynbTaThl 3aMe-
HBI KQXIOTO JJIEMEHTA.

Hakownen, npu nepexofe Ha APYTyl0 NapTUI0 PACTBOPHUTENS MPUMUTE MEPHL,
9TOOBI WCKIIIOYNTH B3aWMHOE 3arps3HeHue maptuil. Ilpome Bcero moOuThes
3TOTO TaK: HaJelTe HEeOONBIIOE KOJTMYECTBO CBEIKEIPUTOTOBICHHOTO PACTBOPH-
TeNS B YUCTHIN XUMHYecKHid cTakaH. OTCOEOUHHTE KOJOHKY, TPYOOTpPOBOI OT
WHXXEKTOpa BBIBEIUTE B EMKOCTh ISl OTpabOTaHHOW >KMIKOCTH. I[lomectnTe
BXOJIHOH (WIBTP WHXKEKTOpa B YUCTBIH PAacTBOPUTENb, MpOKadaiiTe CHCTEMY.
[Ipomycrure yepe3 Tpybomnposoasl ot 10 1o 20 M1 «HOBOTO» pacTBOPHTEs, 3a-
TEeM HOMeCTHTE (PMIBTP MHXEKTOpa B pe3epByap C «HOBBIM» YHCTBHIM PacTBO-
puTesneM U Tpojoipkaiite mpokaumBaTh. Ilocie Toro, kak Bech 00BEM TpyOO-
MPOBOJIOB YCTAHOBKM IPOKadaH, BHOBb IPHUCOSAWHUTE KOJOHKY M IETEKTOp U
MpoKayaiTe yepe3 HUX CBEXXHUIH pacTBOPUTEITb.

Ecmu nproOpecty HOBYIO MapTHIO KAKOTO-JINO0 U3 MaTEpPHUANIOB HE MPECTaB-
JSIETCS BO3MOXKHBIM, T.€. HIMEETCS TOJIBKO OJIHA MAPTHUsl, HEOOXOIMMO TP HCCIIe-
JIOBaHUH NPWYHMH HEIITATHON CHUTYaIlMM M3MEHHUTH COOTHOIIEHHE Ooiee caadoro
1 0oiee CHIIBHOTO JITIOEHTA II0 CPaBHEHUIO C UCXOAHBIM. Ecim mpu yBenndeHnn
JOJM pacTBOPHUTENSI A pa3Mep IHKa YBEIWIMBACTCS, CKOPEE BCEro, MMEHHO
pactBopuTenb A 3arps3HEH U T.4. [loMHUTE, 4TO MOCHE TOro, KaK UCTOYHUK MPH-
Mecel ompeienéH, HeoOX0IUMO HEe TPOCTO 3aMCHUTH 3arpsA3HEHHBIA MaTepuall,
HO W MPOMBITH BCIO YCTaHOBKY Uit BOYKX, 4TOOBI TOTHOCTHIO YAAIUTh OCTATKH
aJIcOpOMPOBAHHON TIPUMECH.

K coxxanenuro, Korja ypoBeHb COAEPKAaHUS MPUMECH MaJaeT HUXKE IpUMeEp-
HO OJHOI MHIUTMOHHOM Komu (1 MiIH '), BBIABMTH TaKyl IPHUMECh TOJNBKO IO
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n3MeHeHussM Y@ crekTpa W rpaHHIbl MPOMYCKAaHUs Yallle BCEro HE MPEeAcTaB-
JisieTcst BO3MOXHbBIM. [loaTOMy, eciiu aHanu3 O4eHb BaXKeH, BO3MOXHO, MPUAETCS
MPHUOETHYTh K yCIyraM HCIBITATeIHHON JabopaTopuu, YTOOBI IpeaBapUTEIHHO
XpoMaTorpauIecKuMHU METOJaMH aTTeCTOBAaTh PACTBOPHUTENIH U yOSAUTHCS B UX
MPUTOTHOCTH K TIPHMEHEHHI0. Pa3yMHO Taxke MpHOOpEeTaTb pacTBOPHUTEIH Y
HU3TOTOBUTEJIS C XOPOILIEH pernyTaiuei.

3.1.I". BaAskocTb antoeHTa

Bsi3x0cTh, MPUMEHNTENBHO K XpoMaTorpadui, MOKET B IIEPBOM MPUOIIIKE-
HUHM PacCMaTpHUBATLCS KAaK CONPOTHBIIEHHE, KOTOPOE HCIBITHIBACT KUIKOCTh
(monBrkHas (asza) Npu NPUHYAUTEIBHOM €€ IPOKayMBaHUM (I0J ACHCTBHEM
Hacoca) Ha OrPaHWYEHHOM OTpe3ke MyTH (KOJOHKY). M3 atoro ciemyer, 4to
nepenaj JaBlICHUS HA KOJOHKE 3aBUCUT OT BSI3KOCTU PACTBOPUTENS, TEMIIEPATY-
PBI B TepMOCTaTe Xpomarorpada, pa3BeTBIEHHOCTH IIyTH Yepe3 KOJIOHKY, Imapa-
METpPOB TpyOONPOBOMOB W IETEKTOpa, HAKOHEI, CKOPOCTH IMOTOKa. Pe3ymbTH-
pyromias cuia, HeoOXoauMasi, 9ToOBl IPOTONKHYTh PACTBOPUTENH Yepe3 Xpoma-
Torpad, KOHTPOIMPYETCS M BHIPAKACTCSA KaK «IIEperaj IaBICHUS) WM IPOCTO
«JIaBJICHUE B CUCTEMEN.

K uucny pactBoputeneil HU3KOM BSI3KOCTH IMPUHAJIEKAT KOPOTKOLENOYey-
Hble mapaduHbl (IEHTaH, TeKCaH, M300KTaH) U TUAIKIIIOBBIC d(DUPBI (STHIOBBIH
a¢up, MTED), BBICOKOH BS3KOCTH — CIIUPTHI (M30TPOTMIIOBBIA CITUPT M BHIIIIE).
3HaYCHUS BSI3KOCTH OJHOKOMIIOHCHTHBIX PACTBOPUTENCH MpuUBeneHBI B [Ipwito-
XKeHuW, Tabn. 6. TpyaHee HalWTH JaHHBIE O BS3KOCTH MHOTOKOMITOHEHTHBIX
AMIOCHTOB. Jleno B TOM, YTO BSI3KOCTH HawOoJee PacHpOCTPAHEHHBIX CMecel
pacTBopuTeneil ne sensemcs TUHEHHOW (yHKIMEH goned cocrammsronux. Ha
puc. 3.9 nmokazansl B Tpaduieckoil GopMe 3aBUCUMOCTH BSI3KOCTH PACTBOPHUTEIS
OT cocTaBa I cMecelt ¢ Bogoi TI'®, meraHosa u arieToHUTpUAA [2]. DTH 3aBH-
CHMOCTH HEJHWHEIHBI, IPH 3TOM HamOOJbIIas BS3KOCTh CMECEe Bcerna BBHIMIE,
yeM KaKJI0M COCTaBIISIIOIIEN 10 OTAEILHOCTH.

3aBHCHMOCTH BS3KOCTH OT COCTaBa ABYX IIMPE BCETO NMPHMEHIEMBIX CMECEH
— aLIETOHUTPHUIIA C BOJION M METAaHOJA C BOJOW — COBEPIICHHO pa3audHbl. OrpoM-
HBIM IIPEUMYIIECTBOM allETOHUTPHIIA TIEpe JPYTUMHU PACTBOPHUTEIIMHE SBIISIETCS
TO, YTO HAMOOJbIIAs BI3KOCTh €ro CMECH ¢ Bojaoi Bcero Ha 20 % Beille, Yem
BA3KOCTh BOABI. HampoTuB, BA3KOCTH CMECH METAHOJA C BOJOW B COOTHOLIEHUU
45:55 B 1,7 pa3a BbllIe, yeM BS3KOCTb BOJBI. AHAJIOTMYHAs CMECh H-IIPOIH-
JIOBOTO CIIUpTa C BOAOH MMeeT B 2,5 pasza Ooiiee BHICOKYIO BS3KOCTh, YEM BOJA.
Takue IMpOKHE TMpenensl M3MEHEHUs BS3KOCTH IPSMO BICKYT 3a Cco0O0H
HEOOXOANMOCTD ITIOBBIIIATH JaBJICHUE B XpoMmarorpade B 1jBa, a TO U TPH pasa B
OIBITE C TPaAWCHTHBIM W3MEHEHHEM COOTHOILICHWS cnupTa M Boabl oT 0 1o
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100 %. D10 BaxkHO MPHU Pa3pabOTKE METOAUK MOTOYHOTO aHAIIU3a, TJIC XPOMATO-
rpad paboraeT aBTOMaTH4ecku Oe3 Haa30pa omeparopa. Uem BBIIEC BSI3KOCThH
pacTBOpHUTENS, TEM BEPOSITHEE OTKa3bl, COOM, MOBPEXKICHUS U MOTEPS JAHHBIX
W3-32 CJIMILIKOM BBICOKOTO JaBiieHHs. Brpodem, BEpOSTHOCTH MOAOOHBIX Karta-
CTPO(UIECKUX CIydacB MOXHO CHHU3UTh, €CIH BBHIOpaTh paboune mapamMeTphbl
(HanpuMep, pacxo INMIOCHTa, AJIHHY KOJOHKH M JUAMETP YaCTHIl CHUIIMKArels)
TaK, YTOOBI CaMbIil OOJBIION Tepernas JaBICHHS B ONBITE OBUT HAMHOTO MCHBIIIC
TpeJCeITFHO JOIMYCTHMOTO.
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Puc. 3.9. 3aBUCUMOCTb 3HaYeHUs BSI3KOCTW 30EHTa OT JONM OpraHNYecKoro pacTBopu-
Tens B CMecsAX aLueToHUTpuUna, MmeTaHona v teTparnapodypaHa ¢ BoAoN.

Puc. 3.9 umeer Takke BaKHOE MPAKTHUECKOE 3HAUECHUE. DMITUPUIECKOE TIpa-
BUJIO HAXOXJICHUSI CAMOT0 BBICOKOTO 3HAYCHUS JABJICHUS JJIS JAHHON KOJIOHKH
MPH W3MCHCHHH COCTaBa JJIFOCHTA B TPAJUCHTHOM PEXKHME COCTOHT B TOM,
YTOOBI YMHOXHTh HAYaJbHBIA MEPETaj JaBJICHUS HAa OTHOIICHHE CaMOTO BBICO-
KOTO 3HAUYCHHS BS3KOCTH JIIIOCHTA K HAYAJILHOW Bs3KOCTH. MTak, HambOoubliee
JIABIICHUE B TPAJMCHTHOM PEXUME OMPEACNSACTCS OTHOIICHHEM 3HAYCHHWH BS3-
KOCTH HAa4aJbHOTO COCTABa 3JIIOCHTA U DIIFOCHTA, COCTaB KOTOPOro 00ecreunBaeT
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HAMOOJBIIYIO BS3KOCTh. Hampumep, eClii B ONBITE UCIOJB3YETCS CMECh METa-
HoJia ¢ Boao# B cooTHowmeHUH oT 0 1o 100 % meTaHona, a HaYaNBbHOE AaBJICHUE
cocrasmsier 6,9 MITa (1000 ¢e/moiiv?®), MOKHO 0XKHIATh, 9TO MAKCHMYM HaBIc-
Hust coctaBut okono 11,7 MITa (1700 ¢e/moiiM®) mpH COOTHOLICHHH 06BEMHBIX
nmoyield BoAael W MeraHosa 65:35, a 3arem yman€r npumepHo mo 4,1 Mlla
(600 dpc/mroiim®) ipu 100 % metanoma. [ aHATOTHYHOTO TPAIHEHTHOTO OIBITA
C UCIIOJIb30BAaHMEM CMECH allCTOHUTPIJIA C BOJAOH MaKCHMYM JIABJICHUS COCTABHUT
Bcero okos10 8,3 MITa (1200 dc/mroiiM®) mpy COOTHOMIEHMH OOBEMHBIX H0JICH
BOJIBI U areToHuTpHIa 85:15 u ymanér no 3,4 MIla (500 dc/moitv?) mpu 100 %
alCTOHUTPUJIA.

B xpomarorpade it BOXX ciMIIKOM BBICOKOE IaBJIEHHE OTPHLATEIBHO
CKa3bIBaeTCs, B MEPBYIO0 Ouepelb, Ha JBYX KOMIIOHEHTaX: HAacOCe U KOJIOHKE.
HacocHble cucTteMsbl, Kak MpaBWIO, 3AILUILEHBI OT MEPErpy3KH MO AABICHHIO.
IIpu gocTwkeHUM ONpeneNéHHOr0 MaKCHMyMa Hacoc MpOCTO oTkirouaercd. K
COXAaJICHUIO, KOJIOHKY 3aIlIUTHTh TAKMM 00pa3oM HEBO3MOXKHO. JIOBOJIBHO YacToO
KOJIOHKAa MOBPEXIACTCS TOpPa3fo paHbIIe, YeM JaBICHUE CTAHOBUTCS ONACHBIM
it Hacoca. [1o3ToMy HAacTOATENPHO PEKOMEHAYETCSI BBIOMPATh HPENEbHOE
pabouee IaBICHHE B OMBITE, MCXOMS M3 JOIYCTHMOTO IEpenaja NaBiCHHUS Ha
KOJIOHKE, a He Ha Hacoce.

Kak yxe cka3zaHo, BA3KOCTb 3aBHCHUT OT TeMmIeparypsl. s cMmeceit pacTtBo-
putenel, ydaiie Bcero McnoJib3yeMbix B KX, mpu TMOBBIIMIEHUH TeMIEPAaTyphl
BA3KOCTh, @ 3HAUWT, W Tlepenaj AaBieHus, cHmkaercs. CiieqoBaTeIbHO, Oy TH-
MOTO CHIDKCHHUSI TAaBJICHUS MOYKHO TOOUTBCS, TIOBBIIIAsi TEMIICPATypy pe3epByapa
C JJIOCHTAaMH, COCAMHUTEIBHBIX TPYOOIPOBOAOB, HHKEKTOPAa M KOJOHKU. [Ipu
9TOM Ba)KHBIC XpOMaTorpaduyeckue TOCTOMHCTBA PACTBOPHUTEINICH, 00JIa at0NIIX
BBICOKOW BSI3KOCTBbIO, HE YTpayuBalOTCS. Bhllllecka3aHHOE BechbMa BaXHO,
MTOCKOJIBKY J1aXKe€ CPaBHUTEIHHO HEOOJBIIOE MOBEHIMICHHE TEMIIEPAaTyphl AEJaeT
MIPAKTUIECKH BO3MOXKHBIM NIPUMEHEHHE PACTBOPUTEINICH C BHICOKOM BI3KOCTBIO —
TaKWX, KaK W3ONPOIMIOBHIN CIHPT, H-TIPONMIOBBIA CIHPT, BHICIIME CIHUPTHI H
JTIUMETHIICYITb()OKCH]T.

[MomBonms WTOTH, 3aMETHM, YTO BEPOSATHOCTH BO3HHKHOBEHHUS H30OBITOYHOTO
mepenasia JaBjIeHNs B TPAJUCHTHOM PEXHME BBIIIE B CMECAX CIIUPTOB C BOJIOW,
9eM B CMECH alleTOHUTpWia ¢ BoAOH. PacTBopurtenu, o0iamaroimne BBICOKON
BSI3KOCTBIO, IIUPOKO U 3(h(HekTHBHO Hcmonb3yoTcs B BOXKX, ogHako npu ycio-
BUU TIOJIHOTO MOHMUMAHHS U y4€Ta ONEepaTOpOM OTpaHMYCHUH, HANAaraeMbIX Ha
xpomarorpag.

Hcnons3oBaHue pacTBOpHUTENEH ¢ BHICOKOM BSI3KOCThIO NMPUBOJIUT K CHHXKE-
HHUIO CPOKa CIIY>KOBI KOJIOHOK (CHJIMKAarejieBasi OCHOBA IIPH 3TOM pPa3pylIaeTcs
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6I>ICTp€e) 1 YBCJIMYCHUIO TPYAO3aTpaT HA TCXHUYCCKOC 060J'Iy>KI/IBaHI/IC HaCOCOB
(HOCKOHLKy, Hanpumep, 6I>ICTpe€ M3HAIIMBAKOTCS YIUIOTHCHUA HJ'IyH)KCpOB).

3.1.I'.1. Pacmeopumenu od1aoaroujue HU3Kou 8:13K0CHbI0

HEIITATHAS CUTYALIMS PC 8. Mcnmoab3oBaHue pacTBOpUTesel ¢
HU3KO# BSI3KOCTBHIO, HAIPHMEP, cMeceii reKcaHa ¢ 3THJIAIETATOM B COOTHO-
meHuu 99:1, He MPUBOANT K 0KU/IaeMbIM 3HAYEHHUSIM JABJIEHUS Jaxe MPH
00JbIINX 3HAYEHUAX CKOPOCTEH MOTOKA. DTO MOXKET OBITh BHI3BAHO HAapyIIIe-
HUEM PabOTHI OOPATHBIX KIIAIIAHOB HA BXOJE M BHIXOJIE XpoMmarorpada u Jrecra-
Owm3armell MOTOKa 3II0EHTa. DTO, B CBOIO OYepelb, MPUBOAUT K HECTAOWIIb-
HOCTH Pe3yJbTATOB M OTCYTCTBUH BOCIIPOU3BOAMMOCTH BPEMEH YACP KUBAHUS.

YCTPAHEHUE. Camoii ipoctoii Mepoii 60pb0ObI ¢ 3TOI poOIeMOoii SIBIseT-
csl yBeJIMUCHHE pacxoja. B momoOHBIX ciydasx oOBIYHO HEOOXOIUMBIH 00BEM-
HBII pacxo[ AMoeHTa cocTaBisieT oT 3 1o 4 mur/MuH. K coxkaneHuro, mpu Takom
OoJIbIIOM pacxojie 0OpaTHBIN X0J Hacoca MPOMCXOAUT OYeHb OBICTPO, M 3TO, B
COYETAaHHH C HHM3KOW BS3KOCTBIO PACTBOPHUTEINS, MOXKET BBI3BAaTh KaBHTALHIO
(BckuIlaHue) B KiamaHax Hacoca. YToObl yCTpaHUTh ATOT HEIOCTATOK W TIOBBI-
CHUTH JaBJICHHE, MOXKHO HCIIONB30BaTh HAOUBKY ¢ MEHBLIMM JHAMETPOM YaCTHIL
WM YCTaHOBHUTH JOIIOJHUTEIBHO MPEIKOIOHKY.

MOKHO Tak)Ke HCIIOJIb30BAaTh PETYISATOP Tepernaaa AaBJICHUS. DTH MPHCIIO-
coOJIeHHsI yCTaHABIMBACTCS TIOCIIE Hacoca, HO 10 MHXKEKTOPa, YTO MCKYCCTBEHHO
co3maéT mepenaj MaBiIeHHs, JOCTATOUYHBIA I HAAEKHOTO cpabaThIBaHUS KOHT-
POJIBHBIX KJIANaHOB. TakwWe peryiasTophl BeChbMa IOJIE3HBI W TPEJOCTABIISIOT
Oonpryto cBoOO Iy MaHEBpA, TAK KaK C UX MOMOIIBIO JIETKO YCTAHOBUTH HYKHBIN
nepena;j AaBJaeHusl.

Ecmm xpomarorpad mis BOXKX gacto mepeBomar ¢ oOpamEHHO-(a3HbIX Ha
HOpMaJIbHO-(a3HbIe pa3eicHIsI 1 HA000pOT, Ha MIApUKax OOPATHBIX KJIANlaHOB
MOXET OCaKAAThCsl HAJET (BIIPOYEM, 9TO MOXKET NMPOMCXOMUTH U TPH OOBIYHOM
pabote, 0cOOEHHO €cii UCTIONB3YIOTCSI MOAU(UKATOPBI HOABHXKHON (a3bl). Ecin
9TO TPOMCXOAMT, OOpaTHBIC KJamaHbl HYXXHO YUCTHUTh WM 3aMeHATh. [locie
3aMEHbl KJanaHa, Npekae YeM YCTaHOBUTH ero oOpaTHo B xpomarorpad, yoe-
JIUTECH, YTO KJIANaH HaJJIeKAIIUM 00pa3oM 3aroTHEH MTOABIKHOM (a3oil (T.e. u3
HETO OTKaudaH BO3/IYX).

I[J'IS[ TIIIaTCJ'II:HOﬁ YUCTKH OBIBIIMX B yHOTpeGJ'IGHI/II/I O6paTHI)IX KJIaIlaHOB
BBITIOJIHUTE CJIICAYIOINC ,HeflCTBI/IH.

1. Tlorpy3uTe knanmaH B W3ONPONMIOBBIM CIIMPT M 00pabaThIBaiiTe B yilb-
Tpa3ByKoBO# O6aHe oT 5 10 10 MUHYT.

2. 3amMeHHTE M30NPONMIOBBIA CIUPT HA AWXJIOpPMETaH M oOpabaThiBaiiTe B
YIIBTpa3BYKOBOH Oane oT 5 10 10 MUHYT.
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3. 3aMmeHuTE IMXJIOpPMETaH Ha TeKCaH M 0OpadaThIBaiiTe B yJIbTPa3ByKOBOU
6ane ot 5 1o 10 MuUHYT.

4. 3amMeHHTE TeKCaH Ha JUXJIOPMETaH M 00pabaThiBaliTe B yJIbTPa3BYKOBOM
6ane ot 5 1o 10 MuHYT.

5. 3aMeHHTE OMXJIOPMETaH Ha M3ONpPONMIOBBII CIUPT U oOpabarhkiBaiiTe B
yIbTpa3ByKoBoii 6ane ot 5 10 10 MuHYT.

6. 3aMeHHTE N3ONPONMIIOBBIN CIIUPT BOJOH U 00pabaThIBaiiTe B yIbTpasBYy-
KOBOI1 6ane oT 5 10 10 MUHYT.

7. IIpomoiite BOJOH, 3aT€M METAHOJIOM, 3aT€M IPOCYILUTE.

Ecnmu ucnonp3yroTcest mOABMKHBIE (Pa3bl HA BOJHONH OCHOBE C BBICOKHM yYPOBHEM
COJICpXKaHUS COJH, TIepe]] omepanueii 1 cieayer o0padboTaTh 0OpaTHBIN KamaH B
YIIBTPa3BYKOBOW OaHe B clabOM pacTBOpE KHCIOTH (HAmpumep, l-MOIspHOM
pacTBope a30THOW KucioThl). [lepem oOpaboOTKOW TPOBEpPHTE, MOMYCTAMO JIH
HCIIONIb30BaHHE BCEX MEPEUYHCIICHHBIX BEIIECTB M0 TEXHUYECKHUM YCIOBHUSIM
n3rotoButels. Eciy HET, M3rOTOBUTENb OJDKEH MPEJOCTABUTh IPYrol MOpPsIOK
OYHUCTKH, KOTOPOTO M HY)KHO OY/IET MPUACPIKHBATHCS.

3.1.I'.2. Pacmeopumenu oonaoarouiue 8b1COKOIU 8A3KOCHbIO

HEIITATHAS CUTYALISA PC 9. B xoae rpaaueHTHOr0 ONbITA 10CTH-
raercsl mMpeaeabHO TOMYCTHMOE 3HAYeHHE ABJEHHS, YTO MPUBOIUT K OT-
KJII0YeHHI0 Hacoca. HavanpHOe 3HAYEHWE MABICHHS HE TAaK YK U BBICOKO, HO
pH paboTe HOYBIO XpoMaTorpad MOCTOSHHO OTKITIOUASTCSI.

YCTPAHEHHUE. Yame Bcero 3To ciydaeTcs NPHU UCIOJNB30BAaHHM cMeceil
CIIUPTOB C BOIOH B COOTHOIICHUH OOBEMHBIX moiieit oT 5:95 mo 69:40. B atux
cinydasx Ha pabore XxpomaTtorpada OTPHIATEIBHO CKa3bIBAKOTCSA JBa (akTOpa:
HM3MEHEHHE COCTaBa CMECH PacTBOpHUTENe W M3MEHEeHHe TemIeparypsl. Hampu-
Mep, €CIM HMCHOJB3YeTCS METAHOJ, BA3KOCTh HOIBIDKHOW (a3l OT MPUMEPHO
1,1 MIla-c (1,1 cIT) mo moutu 1,7 MIla-c (1,7 cIl). Ecnu B Havayie ombiTa AaBiie-
Hie B cucteMe coctaBisier 12,4 MITa (1800 dc/mroiim?), IpH comepiKaHHH MeTa-
HoJIa 0K0JIO 35 % pocTuraercss MakCHUManbHBIM Nepenaj JaBlIeHHs], COCTaBIISIO-
i 19,3 MITa (2800 q)c/zuofziMz) (12,4 x 1,7/1,1). Ecnu »xe HavallbHOE JaBIICHUE
cocrapiser 13,4 MITa (1950 dc/moiim®), MAKCHMANbHAS €rO BEIMUMHA MPEBbI-
maet 20,7 MIIa (3000 (1)c/zuoﬁM2). Ecnu BeIcTaBIIeHHOE MIPENEIbHO AOMYCTUMOE
3HadYeHHe IaBlieHns B xpomarorpade cocrasmser 20,7 MITa (3000 dc/mroiim?),
Ha X0Je OOBIYHOTO OIBITA 3TO HE CKaKETCS, HO Ja)ke, Ha MEPBBIA B3I, HE
MPUHIIUIIHATGHO yBEIMYEHHBIN HaYalbHBIN Mepenasa MaBICHUS BO BTOPOM CITy-
YJae MPUBEAET K OCTAHOBKE CHCTEMBI B CepeliHE HKCIIEPUMEHTA.

Cka3pIBaeTcs TakKe TO, YTO BS3KOCTH TOBBIIMIACTCS TPH IMOHIKCHUN TEMITe-
paTypsbl, a HOYBIO TeMIepaTypsl B JIAOOPATOPHH 3a4acTyi0 HIDKE, YeM THEM, Ha
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2-5°C. Otrcroga HETPYAHO 3aKIIOYUTh, YTO JaKe HEOOJBINIMC W3MCHCHHUS B
pexuMe paboTel Xpomartorpad)a MOTYT CHIBHO YXYIIIUTh €ro IOKa3aTelu.
Uro0bl MCKIIOYUTH TOT HEIOCTATOK, HY)KHO MPHHATH CIEAyIOLHe Mepbl. Bo-
MEepBbIX, €CIIM KOJOHKA M OCTAlbHbIE KOMIIOHEHTBI Xpomarorpada 3To Jomyc-
KaIOT, YBEJIMYUTh MPEAEIbHO JOMYyCTUMOE NaBleHHEe Hacoca. Bo-BTOpBIX, O4HC-
THTB KOJIOHKY TTOCPEICTBOM OOpAIEHHs TTOTOKA SIMIOCHTA , YTOOBI yIaTHTh BCE,
YTO HPEHATCTBYET MPOXOXKIACHUIO PACTBOPHUTEINS, 4 3HAYUT, BHI3BIBACT ITOBBIIIIC-
HUE Iiepenaja AapicHus. HakoHer, B-TpeThUX, TEPMOCTATUPOBATH Xpomarorpad,
YTOOBI HCKITIOYHTH BIIMSHUE MIEPENAIOB TEMIICPATYPhl B MOMCIICHUU.

Ecmu aBapuifHOE OTKIIIOYCHHE WMEET MECTO MPH pa3pabdoTKe, ONTHMH3ALNN
Wi MOIUGUKAIMA METOIUKH, PACCMOTPHUTE CICAYIOIIME BO3MOXKHOCTH H30e-
>KaTh 3TOTO.

1. CHH3UTPH pacxom.

2. Hcnonb3oBaTh KOJIOHKY, Mepernaj JaBlICHUS HAa KOTOpOil MeHblie (T.e.
MEHBIICH UTMHBI WA ¢ HAOWBKOMW ¢ OONBIINM JHAMETPOM YACTHII).

3. TloBwicuTh Temmeparypy B xpomaTtorpade, 4ToObl YMEHBIIUTH BI3KOCTH
PacTBOPHUTEISL.

4. CMeHHTb pacTBOPHUTENb HA MEHEE BSI3KUI.
5. TlombITaThCs MPOBECTH pa3AeIeHUE B U30KPATHUECKOM PEKHUME.

HEIITATHAS CUTYALIMA PC 10. KomnoneHnTsl xpomaTtorpada moa-
BEpPralTcs KOPPO3MM MJIM MHBIM BHAAM pa3pylleHUsi U TPeOylOT 4acroii
3amenbl. B ycranoBke ans BOXKX darie Bcero conpukacarorcs ¢ pacTBOPUTEIISI-
MU TpU MaTepuaia: ¢proporniact (monurerpadropatuieH), [I99K u nepxasero-
mast cTainb. @ToporaacT OOBIYHO HE MOJBEPIKCH HUKAKUM XHUMUYCCKUM BO3JICH-
CTBUSM PACTBOPHTENICH, YeTo HeNb3s cka3aTh 0 [I9DOK u HepxkaBeromien cranm.

YCTPAHEHUME. Xots matepuansl Ha ocHoBe 199K HempepblBHO coBep-
IICHCTBYIOTCSI, MCIIOJNBb30BaTh HX C PACTBOPUTEISAMH Ul HOPMaJbHO-(Qa3HOM
xpomarorpaduu Imo-npexxHeMy He pexomenayercs. K tomy ke, TI'® Becbma
arpeccuBeH, a aleTOHUTPHII MPOSBISET 3aMETHYIO arpeCCHBHOCTH MO OTHOIIIE-
o k [IDDOK. Cnabvle KMCIOTBEI, B OCHOBHOM, coBMecTHMEI ¢ IIDDK. Boaee
opOOHBIE CBEIEHHUSI O COBMECTUMOCTH MOKHO TIOJYYHTh y W3TOTOBHUTEIIS.

HepkaBeromas cTamb NpakKTUYECKUA HE Pa3pylIaeTcs MOJ ACUCTBHEM OpraHH-
YECKUX PacTBOPHUTENIEM. BBINIONHEHHBIE U3 HEE AJIEMEHTHI MOKHO HCIIOJIb30BATh
C PacTBOPUTENSAMH KakK JJIsi HOPMaIbHO-(Qa3HOW, Tak U sl 0OpamEHHO-(ha3HOK
xpomarorpadun. Heprkaeroiasi cTallb TaKKe COBMECTHMA C MHOXKECTBOM Opra-

x
Hekxomopvie uzeomogumenu KOJNOHOK He PEKOMEHOVION HpoGoOUmsd INy ORepayuto (Rpum.
pedakmopa).
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HUYCCKUX U HEOPraHWYECKHX KUCIOT. Hanbonee arpecCUBHBI O OTHOIICHHUIO K
Hell consiHas kucioTa U e€ conu. Mcmnonb3oBaHue qaxxke pa30aBIeHHOW (Harpw-
Mep, l-momsproro pactBopa) HCl BBI3BIBaE€T HACTOJNBKO CHIBHYIO KOPPO3HIO,
YTO 3JEMEHTHl XpoMaTorpada MPUXOIUTCSA J9acTo 3aMeHATh. ClieayeT 3aMeTHTh,
YTO €CJIM COJITHAS KHCJOTa HCHONB3YeTCS MCKIIOYUTENHHO NPH MPOOOIOATo-
TOBKE, T.€. B XpoMarorpad rmomagaer B O4eHb MaJbIX KOIMIECTBAX, ITO HUKAK HE
CKa)XeTcsi Ha TpyOOmpoBOAax, KoyoHke u Aerekrope BOXX, Ho Oymer umers
pa3pylLIuTeNbHbIe MOCIEICTBUS U1 HHXKEKTOpa U3 HepkaBerolen ctanu. [1oaro-
My HACTOSATEIEHO PEKOMEHIYETCS IMOMBITATHCS UCIIOIB30BaTh APYTUE KUCIOTH —
a30THYI0, (ocdopHyto, yKCycHYI0, TPHPTOPYKCYCHYIO, TaXe CEpHYIO, MpEexXe
gem niepeiiti Ha HCI.

3.1.4. CmeluMBaeMoCTb 1 pacTBOPUMOCTb

TepMUHBI «CMEIINBAEMOCTEY» U «PaCTBOPUMOCTBY YIIOTPEOISIOTCS TakK, YTO Y
MOJIB30BaTeN XpoMaTorpada MOKET BO3HHKHYTh HepazOepuxa. Jlaanm HenBy-
CMBICJIEHHBIE pabo4re ONpeesIeHIsI CMEITNBAEMbBIX U PACTBOPHMBIX BEII[ECTB.

Cmewusaemvle: B2 KOMIIOHEHTa, KOTOPbIE MOTYT CMEUIUBAThLCS JPYT C ApY-
TOM B JIIOOBIX COOTHOIIECHHUSAX, HE 00pa3ys NpH 3TOM IBYX OTICIHHBIX
(a3, HazBIBAIOTCA cMewugaembiMy. JIBa KOMIIOHEHTa, KOTOPBIE TPH IIO-
IIBITKE CMEMIATh MX 00pa3yoT ABa OTIACIBHBIX CIIOS, HAa3BIBAIOTCS HecMe-
wusaeMbIMu.

Pacmeopumvle: KOMIIOHEHT, TPUCYTCTBYIOIINH B PAacTBOPUTENE B JIOOOM
KOJINYECTBE, HA3BIBACTCS PACMBOPUMbIM B 3TOM pacTBopuTene. Hanbomns-
nree KOJIMYECTBO BemlecTBa A, KOTOPOE MOXKET OBITH PacTBOPEHO B €IH-
HUYHOM KOJIMYeCTBe BemlecTBa b, Ha3pIBaercs pacmeopumocmoio A B b.

BhipaskeHus THIIA «4aCTHYHO CMENIMBaeMOoe» (T.e. UMEIolIee HIU3KYI0 PacTBOPHU-
MOCTb) B «IIOJTHOCTHIO paCTBOPUMOEY (T.€. CMEIIMBAEMOE) UCTIONh30BaTh HE Clie-
JIyeT, TIOCKOJIbKY OHH BBI3bIBAIOT TOJBKO ITyTAHHMILY.

CrpaBOYHBIC MaTEpPHAIbl OOBIYHO HMMEIOT BHJ JUATPAMM CMEIIMBAEMOCTH
(ITpunoxenue, Tadm. 9). OgHAKO HE CIIEAYET KAATh OT ITHX JUATPAMM CIIHIITKOM
MHororo. Ecnu mapa pacTBopuTelniell Ha3BaHbl «HECMEIIUBAEMBIMEY, 3TO BCETO
JIMIIb O3HAYAET, YTO J[BA KOMIIOHEHTa, Oy/[y4d CMEIIAaHHBIMU B OINpPEACIEHHOM
COOTHOIIIEHUH, 00Pa3yioT ABYX(pa3HYIO CUCTEMY. DTO HE 3HAYUT, YTO YKa3aHHbBIE
KOMIIOHCHTHI B3aMMHO HEPAaCTBOPUMEI JI0 TaKOH CTENCHH, YTO 3TO MOXET OBITh
moJie3HO (WJTH BPEIHO) A mejei xpomaTtorpadun. Hanpumep, muxiopMeTan u
BOJIa BO MHOTHUX IIPOIIOPIUSIX 00pa3yroT ABYX(a3HYIO CUCTEMY, TO €CTh HE CMe-
IIMBAIOTCS APYT ¢ ApyroM. OQHAKO AMXJIIOPMETaH PACTBOPHUM B BOJE B KOJH-
gectBe 110 1,6 %, a Boa — B quxiopMmeTane B komuaectse 10 0,2 %.
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Bo MHOrMX omplTax IO pa3/elICHHI0 B TPAJAWCHTHOM pEXUME (aKTopoM,
OrpaHMYMBAIOIIUM BBIOOpP COCTaBa paCTBOPHTEIIS], YaIlle BCETO SIBIISIETCS] PACTBO-
PUMOCTH OPTaHHYECKOTO pacTBOpUTENS B Bone. B cootBercTBHM ¢ Tabdm. 9 Ilpu-
JoxeHus, moutu 65 % pactBopureneit (17 u3 26) He cMmemmBaioTcs ¢ Bogoi. C
npyroit croponsl, mouTH 40 % HECMEUIMBaeMBIX C BOJOW BEIIECTB HMEIOT
JIOCTAaTOYHYI0 PacTBOPUMOCTB, YTOOBI OBITH HCIIONB30BaHHBIMU B JKX: MeTHI-
STHIKETOH — 24 %, stmnanerat — 9 %, 1-0yranon — 8 %, 3TunoBkIi 3¢up — 7 %,
MeTwI-mpem-0yTHioBelid 3gup — 5 %. Ilpym HCHONB30BaHUM PacTBOPHUTEINS,
KOTOPBIH caM 10 cebe CMENIMBAETCS! C KaXKIbIM KOMIOHEHTOM M3 I1apbl HECMe-
IIMBaEMBIX APYT C APYTOM PAacTBOPUTENEH, 3a4acTyi0 MOIYdYaroTCsl OHO(pa3HbIe
TPEXKOMITOHEHTHBIE CMECH. DTO Ja€T XpoMaTorpaducTy IOIOIHUTEIHHBIE BO3-
MO>KHOCTH BBIOOpa TIOIBMKHOMN (ha3bl.

PacTBOPUMOCTP BEIIECTB CHIILHO 3aBUCHT OT TEMIIEPATYPHI, UTO CICAYET 00s1-
3aTeIbHO YYHTBIBATH, €CIIM COCTAB AIIIOCHTA OJHM30K K MPEIeTy PacTBOPHMOCTH
OJIHOTO M3 KOMITOHEHTOB. DTOT (DAKTOp CTAHOBHUTCS €I Oojiee BaXKHBIM, €CITU
MIPOIIECC CMEIIIEHUS PACTBOPHUTEINEH MMEET BRIPAKEHHBIN dK30TEPMUIECKHH (KaK,
HaIpUMep, METAHOJIA U BOJIBI) WITH SHIOTEPMHUUSCKHN (KaK alleTOHUTPHI U BOJIA)
XapakTep W OKOHYATCIHHYIO0 KOHIICHTPAIHMIO TOIYJaloT TOBEJCHHUEM J0 OMpere-
neHHoro oObéma. Ecmu, k mpuMepy, MpoOIEcC CMEIICHUS SK30TCPMHUYCCKHUH,
CMECh PaCTBOPUTENICH, KAXKYIIAsCsd CMEIIMBAEMOI, TIOCJIC OCTHIBAHUS 10 KOMHAT-
HOW TeMIepaTypbl MOKET Pa3IeIUThC Ha JBE (ha3bl. DTOr0 MOXKHO U30CKATh U
MOJYYUTh CMECH PACTBOPUTENCH ¢ OoJice TOYHO BBIACPKAHHBIM TPEOYEMBIM
COCTaBOM, €CIIH OTMEPSATH IO OTAEIBHOCTH OOBEMBI KaXXIOTO M3 KOMIIOHEHTOB
MOABIKHONW (Da3bl (COOTBETCTBYIOIIME COACPIKAaHUIO HIDKE Mpeiesia pacTBOPH-
MOCTH), CMEIINBATh M BBIACPKHUBATH WX /IO YPAaBHOBEIIMBAHUS TEMIIEPATYPHI.
OObparuTe BHUMaHHE TakXKe HAa TO, YTO M3MCHEHHUS TEMIIEPAaTyphl INPUBOIAT K
3HAYUTEIBHBEIM H3MEHeHHAM o00béMa. ClieoBaTeNbHO, INPU MPUTOTOBICHHH
TOJIBMKHOM (ha3bl HUKOTAA HE YAAETCS IMONYYUTh TOYHOE COOTHONICHHE 00hEMOB
B OJIMH MpPHUEM, a TOJBKO MYTEM MOCICIYIONMIET0 HeOOIbIIOTo pa3daBieHus (T.c.
JOOaBIICHUS] TOTO WJIM WHOTO KOMIIOHEHTa B MaJbIX KOJHYECTBAX) IO JOCTH-
JKeHUH KOMHATHOH TeMIepaTypebl.

BrusHreM TemrepaTypsl MOXKHO MPEeHEOpEYb, €CIIU CHCTEMa PACTBOPUTEIIb-
KOJIOHKAa HaXOJHUTCS B YCIOBHSAX PEryIUpyeMoil Temmeparypbl. Ecimu xe padora
BeAETCs 0€3 TepMOCTATHPOBAHUS, OyIbTEC YBEPEHBI, UTO KOTIa B pa3rap 3KCIepH-
MEHTAa B MOMEIICHUN BKIIIOYHUTCS KOHAMIHOHED W TeMIlepaTypa B MOMELICHUH
naboparopun ymanéT, dIOSHT pacciaonuTcs Ha nBe ¢a3bl. UTOOBI JIIIOCHT Beera
ocTaBayICsl OAHO(A3HBIM, UCTOIB3YHTEe KOHIIEHTPAIIMH 10 KpaiHei mepe Ha 1 %
HIDKE Tpejienia pacTBOPHUMOCTH.

Emé onra BO3MOKHOCTE M30€XKaTh HEXEIATeIHHOTO pa3aeieHus a3 — mpu-
TOTOBHTH CMECh PACTBOpHUTENCH, HACHIMICHHYIO IO OJHOMY W3 KOMIIOHCHTOB.
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Hampumep, rekcaH, HachIIEHHBII BOJOH, XpaHAT MOJ CIOEM BOJbI NMPU HEMpe-
PBIBHOM MEpEMEIIMBAHUU, TaK 4YTO TEeKCaH BCErga OCTa€Tcs B HACBILIEHHOM
BOJI0# coctosiHnu. K coxkaneHuto, paCTBOPUMOCTh OCTAETCS TEMIIEPATypPHO-3aBH-
CHMOH, TOATOMY, 4YTOOBI O0ECHEYNUTh IOCTOSHCTBO M BOCIIPOM3BOANMOCTH
Pe3yIbTaTOB XpOMATOTPapHUUIECKOTO aHAJN3a, CHCTEMY PacTBOPUTENB-KOJIOHKA
Bc€ paBHO HEOOXOAMMO TEPMOCTATHPOBaTh. KpoMe Toro, BXOAHOW QUIBTP IOJI-
JK€H HaXOIUThCS Gvluie CIOS BOIbI (BOJAa B JAAHHOM CIy4ae HAaXOIUTCS CHU3Y,
MIOCKOJIbKY €€ IIIOTHOCTH BBILLE, YUEM y TeKCaHa).

B mpakTtuke oOpaménHo-pa3zHoit xpomatorpadun Oydepsl HCIIONb3YIOT
moBceMecTHO. CriefoBaTeIbHO, KpaifHe BaKHO 3HATHh PACTBOPUMOCTH KaXKJOTO U3
KOMIIOHCHTOB Oydepa B MOIBHMKHOHM (ase. Bo3pméM, k mpumepy, Oydep s
MOJBMYKHOM (ha3bl alleTOHUTPIII-BOAA HAa OCHOBE (POCHOPHOM KHCIOTHI U psijia
COOTBETCTBYIOIIUX COIPSDKEHHBIX Tap KuclioTa-ocHoBaHUe. [lormomenue doc-
¢datamu YO m3imyueHus MPeHESOPSIKUMO MAIlo, ITH BEIIECTBA HE JICHATYPUPYIOT
0emok 1 MoryT 3(Q¢EeKTUBHO HCIOJB30BaThCs Kak Oydepsl nmpu pH okoino 2,
okoyio 7 u okosio 12. IMeHHO 3TH cBo¥icTBa aenaioT ¢pocdarHsie Oydepsl cTOIb
MIPUBJIEKATEIILHBIMHU JIJI1 MHOKECTBa pazaeieHuit B KX.

Kaxk yxxe ObUTO CKa3aHO, allETOHUTPHII OYCHb IIMPOKO HCIIONb3yeTcsl B 00pa-
mE¢HHO-(a3HOM XpoMaTorpaduu, MO3TOMY 3a9acTyIO B IIpoIiecce MPUTOTOBICHUS
Oydepa HEOOXOIMMO MPUTOTOBUTH BOAHBIN pacTBOp docdara, mpoduIbTPOBATH
€ro M T00aBUTH K AllCTOHUTPUITY, TMOIydasi TAKUM 00pa3oM JITFOCHT ISl paboTHI.
[Tapa aneToHuTpmi-pocdar BeIOpaHa, 4TOOB MPOWIUTIOCTPUPOBATH CIIEAYIOIISE
nosoxxenne. Korna o0béMHas 1oms aneTOHUTpUIIA cTaHOBHUTCS Ooutbie 50 %, a
ypoBeHb (pochaTHoro Oydepa npudmmkaeres k 50 MM (3Ta KOHIICHTpalus CHU-
KaeTcs o0 Mepe M3MeHeHus 3apsaa Oydepa or H,PO, uepes HPO,” k PO,),
BECbMa BEpOSITHO BBINAJCHHE Ocajgka. BajkHee Bcero 3aech TO, UTO BIIHMSHHUC
ocagKa MOXKET MPOSBUTHCA HE cpasy. 1o cyTtn, xpomarorpaduct B JaHHOM CITy-
Yae TPHUTOTOBHII NPEBOCXOHBIN PacTBOp IS PEKPHCTAILIM3AINH, TaK YTO Ha
KOMIIOHEHTaX XxpomaTorpacda OyIyT MeUIeHHO HapacTaTh KpucTayuibl. [TomBrk-
HyI0 a3y HAUMHAIOT UCIIOJIB30BaTh MPEXKIE, YeM UTO-THOO0 YCIEeBAIOT 3aMETHUTD.
UYepes Kkakoe-TO BpeMsl JHO DPE3EpByapa C PAacTBOPHUTENIEM IOKPBIBACT Oelblit
ocaziok. Pa3 ocagok ecTb TaM, OH €CTh U B TOJIOBKE Hacoca, 4TO BHI3BIBAET OBICT-
pO€ HCTHpaHWE MOPIIHS M IMOPITHEBBIX KOJICI; Ha ()PUTTaX KOJOHKH, YTO TIpe-
ISTCTBYET MPOXOXKICHUIO IMOJBIDKHOM (ha3el; Ha copOeHTe, Tae OH 3a0MBaeT
MIOPBI ¥ U3MEHSET CTPYKTYPY MOBepxHOCTH. UTak, cocTaB Oydepa, ero KOHIECHT-
panus, 3aps ¥ COCTaB PaCTBOPHUTEISI — BaKHEHIITNE MapaMeTphl, KOTOpEIe 00s13a-
TENBHO CJeIyeT IPUHIMATE B PacuéT MPH MPUTOTOBIICHIH MOABIKHEIX ¢a3. [Ipu
mepexofe Ha HOBBIM cocTaB Oydepa, W3MEHEHHH €r0 KOHIICHTPAIlUH WIN
3HayeHud pH pacTBOpHTENs Bceraa cielyeT TOTOBHTh PACTBOPUTENh HA CYTKH
paHblle, 4YeM OH OYyZeT MCIIOJB30BaThCs. 3a4acTyI0 CMECh OCTaBIISIIOT HAa HOYb
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JUIS YPAaBHOBEIIMBAHUS. DTO — MPEJOCTOPOKHOCTD, TO3BOJISIOIIAS 3aMETHTD, Y4TO
o0pasyeTcs 0cajioK, paHbIIE, YeM PACTBOPUTENs MONaaéT B xpomarorpad mis
BOXX. 3ameTnM, 4TO 0CaJJOK MOKET OBITh OYSHb MEJIKOIUCTICPCHBIM H HMETHCS
B HEOOJIBIIOM KOJUYECTBE, TAaK YTO C€JMHCTBEHHAs BO3MOXHOCTh €ro oOHapy-
KHUTH OyJIET COCTOSATh B TOM, YTOOBI BpallaTh pe3epByap ¢ paCTBOPHUTEIEM U NPU
9TOM BHUMATEJIbHO HAOIIONATh 32 €ro THOM.

Ecnu ocazok BbINagaeT B KOMIOHEHTaX CHUCTEMBbI Xpomatorpada, yaaiuTb
ero Kpaiine TpyaHoO. UTOOBI MPOMBITH YCTAHOBKY OT OCAJKa, CICAYET MPHUrOTO-
BUTH TIOJBIXKHYIO (ha3y TOTO K€ COCTaBa, 4TO OBLI MCIIOJIb30BaH ¢ OydepoM, HO
camy OydepHyI0 cMech B pacTBOp He BBOJUTH. [IOCKOJNBKY BXOmHas (QpuTTa
KOJIOHKH ¥ HaOWBKa UMEIOT OOJIBIIYIO TUIOIIA/b, OOJIBIIE BCETO OCAaIKa BHIMTAIACT
B Havajie KOJIOHKH. UTOOBI yIaIuTh 0CaJoK Hauboee 3pPEKTHBHBIM CIIOCOOOM,
TOKJIFOYHTE KOJIOHKY B OOPATHOM HarpaBieHuH . [10 Mepe pacTBOPEHHS 0Cax-
JNEHHOTO BEIIECTBA, OHO HEMEIJICHHO BBIMBIBACTCS W3 KOJIOHKH. Pasymeertcs,
JMI0AT CJEyeT He MOJaBaTh Ha JETEKTOp, a cpasy cOpachiBaTh B EMKOCTb IS
OTXOJIOB. DITIOCHT HE coJiepkanuii 0ydepa, peKkOMEeHIyeTcs IPOKauYnBaTh dyepe3
KOJIOHKY /10 JOCTHXXEHUsI PABHOBECHOTO COCTOSHUSI.

3areM cHUCTEMY CIIEAYeT IMPOMBIBAThH AIIFOCHTOM TaKOTO COCTaBa, MPH KOTO-
pOM 3aBeloMO He OyaeT oOpa30BBIBATHCS OCAIOK, NMPH HEOOJBIIOW CKOPOCTH
MOTOKAa M, KaK MPaBUJIO, HECKOJIbKO 4acoB mojpsia. Hampumep, 4To0bl yaanuTh
dbocdater u3 komoHKU Cg, MOKHO HCITOJIb30BATh JJIIOCHT Ha OCHOBE MAaJIOTO
KonmdecTBa TpUPTOpYKCycHOH KUCHOTH (TPK), momomHUTENsHO comepikamuit
CpeiHee KOJIMYeCTBO MeTaHoua (HarmpuMmep, Bona-metaHoi-TOK B cooTHomeHHN
00béMHBIX goneit 80:20:1). TOK criocoOCTByeT OTIICIUICHUO OT (hocdaToB mpo-
TOHOB W Tepexony ¢GochaToB B pacTBOPHUMYIO (OPMY, a METaHOJI CMAaYUBACT
MOBEPXHOCTh COpOeHTa. EciM MPUTOTOBUTH JOCTATOYHO OOJIBIIOE KOJIHMYECTBO
pacTBOpUTENS AJsl IPOMBIBKM (Y4TOOBI KOHIICHTpAIMsI MOBTOPHO PACTBOPEHHBIX
(docdaToB ocTaBayach OYEHb HH3KOW), PACTBOP MOXHO pereHepupoBaTh. K
COXAJICHUIO, JIa)KE€ OYECHb MPOJOIDKHUTENIbHAS TMPOMBIBKA HE MO3BOJISIET II0JI-
HOCTBIO BOCCTAHOBUTDH U3HAYATbHBIC XapaKTEPUCTHKH KOJOHKH.

K Taxoro ponma BO3IEHCTBHSM OKa3bIBaeTCs €mé Ooyiee HEYCTOWIUBOW CHUC-
TeMa, paboTaromas B TpaJUeHTHOM PEXHMe, B KOTOPOM 3JoeHTH A u b Moryt
IPUMEHSIOTCS ¢ OydepamMu pa3IunIHOTO COCTaBa, YTO MOXKET NMPUBECTH K BbIMA-
JICHUIO OCaJKa WM pasfeleHuio (a3 B Xofe rpanueHTHoro ombita. Ecim comep-
JKaHHUE JTIO00T0 M3 KOMIIOHCHTOB TOIBIDKHON (Pasbl B CMECHTENC WM KOJOHKE
MPEBBICUT KOHIICHTPAIMIO HACBIIIEHHOTO PacTBOpa, HAYHETCA BBINAJCHUE OCAll-

Hexomopovie useomosumenu KOIOHOK He DEKOMEHOYIOM NPOGOOUNb DMy Onepayuio  (npum.
pedakmopa).
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Ka WK pasjenicHue ¢a3. 31ech BaKHO MOMHUTB, YTO COCTaBBI CMECEH BEIICCTB,
a7copOMPOBAHHBIX HEIOJIBUKHOM (Pa30il KOJOHKH, M PACTBOPEHHBIX B MOJBHXK-
HOH (haze He oOs3aTenpbHO coBmanarT. OOBIYHO anCcOPpOMPOBAHHBIN clloi 0OoTra-
mIEH KOMIIOHEHTaMH PAaCTBOPHUTEN, HaNOOJIee CXOAHBIMH II0 COCTaBy ¢ HAOWB-
KOH.

IepeBon 00pa30BaHHEIX B KOJIOHKE dMYJIbCHIA 00paTHO B OMHO(DA3HYIO CHC-
TEeMy 3aHUMaeT MHOTO BPEMEHH, HO OOBITHO BO3MOXKEH, €CIIH NCTIOIb30BaTh YHU-
BEpCaJbHBIN PacTBOPUTENs (HAIpUMEp, alleTOH FIIM HM3O0MPOIMIIOBEIA CIHPT).
Kak yxe ObUTO YIIOMSHYTO BBIIIE, IJIS BRITIABIIMX B OCAJO0K TBEPIBIX BEIIECTB,
BEePHYTh UX B PACTBOPUMYIO ()OPMY B JIyHIIEM ClTydae 3aTPyAHUTEIBHO, a Jalie
— HEBO3MOXHO, OCOOCHHO €CITH 0CAJIOK TOMAall WK 00pa3oBalics B MOpax HaOWB-
KU WY MaTepuaie GpUTTHL

UTO0OB! HCKITIOYUTH HAPYIICHHUS paboThl XpoMaTorpada, CBI3aHHbBIE C pacTBO-
PUMOCTBIO, PEKOMEHIYETCsl B3ATh 32 MPABUJIO TOTOBHUTh MONBHXHBIE (hasbl, 1Mo
MEHbIIICH Mepe, 3a CYTKH J0 WCIOJIb30BaHMs. B 3TOM ciydae JOCTHraeTcs pas-
HOBECHOE COCTOSIHHE, U €CJIM MPOUCXOIUT pasfielicHue (a3, ITO JIETKO 3aMECTUTh.
Ecnu ke HUKaKuX MPU3HAKOB OCAJIKa WM HECKOJbKUX (Da3 He HAOI0AaeTCs, 3TO
CBUJICTEIILCTBYET B IOJIE3Y MPUMEHUMOCTH MPUTOTOBICHHON CMECH.

[IPUYMHA BO3MOXHOM OILIMBKHU PC 11. B xpomartorpad BBeIeHbI
HecMelInBaeMble pacTBOPUTEIH. B 5TOM ciyyae HaOMOgaeTCsl CUIIBHBIN HIyM
HYJICBO! JIMHUH, 3aT€M MOXKET YBEJIMUUTHCS Mepenaj AaBiIeHus, BIJIOTh JO aBa-
puitHoro oTKNItOYeHUs cucTeMsl. Ha puc. 3.10 moka3ana xpomaTorpamma, momiy-
YEeHHas B TPAJUEHTHOM PEXHME, KOTAa B IMOABIXKHYIO (ha3y aleTOHUTPUI-BOJA
CIly4aliHO BBEJIM CMECh I'€KCaHa ¢ 3TUianeraToM. IIepBbIM MPHU3HAKOM OMIMOKH
SBISIETCSI HEYCTOWYHMBOCTh HYJIEBOW JIMHMU. 3aT€M Ha XpPOMAaTOrpaMMe IOsB-
JSIFOTCSL XAOTWYECKH PACIOIO)KEHHBIE BCIUIECKH, KOTZIA M3 KOJOHKH BBIXOASAT
KaIlIM TeKCaHa.

XpomaTtorpamMma, OJHaKO, HE OTOOpa)kaeT COMYTCTBYIOIIETO MHOBBIIICHHS
napneHusi. ['ekcaH, B KOHIE KOHIIOB, 00pa3yeT HECMEIIMBaeMyl0 MpPOOKY B
Hauanie KOJOHKH. Ilo Mepe oOpa3oBaHus HMPOOKH MOTOK PAcTBOPHTEINS depes
KOJIOHKY TepsieT YCTOMYMBOCTh, a KOTJa MpoOKa MOJIHOCTBIO CHOPMHUpPOBaHA —
BOOOIIlE MpeKpamaeTcs. B 3TOT MOMEHT mepenaja AaBlcHHS B Xpomarorpade
MPEBBIIACT MPEACTHHO JOMYCTUMBIA. TO ke caMoe MPOUCXOIUT, €CIU HecMe-
IIMBAEMBI PACTBOPHUTENb CUCTEMATHICCKH 3aHOCUTCS B KOJIOHKY ¢ TipoOamu. B
9TOM cilydyae yXy/IIeHNUe MPOUCXOANUT MEAJICHHO — CO CKOPOCTBIO, 3aBHCSIIEH OT
00béMa BBOJMMBIX NPOO M CTENEHH PACTBOPHMOCTH PACTBOPHTENS, HCIIOJb-
3yeMOTO TIpH TPOOOITOATOTOBKE.

YCTPAHEHME. IIpome Bcero wu30exaTb 3TOH OHIMOKH, CBEPSSACH C
JUarpaMMaMH CMEIIMBAEMOCTH Ha IPEIMET COBMECTUMOCTH PACTBOPUTEICH.

173



OBHAPYXXEHWE W YCTPAHEHWE HEMCMNPABHOCTEW CUCTEMbI BOXX

Puc. 3.10. XpomatorpamMma unmioCTpupytoLasi CryyaitHoe CMeLLeHWe 3MioeHTa Ansi obpalléHHo-hasHom
BIXX (aLeToHnTpun-8oaa) ¢ HeCMELIMBAEMbIM C HUM 3MIOEHTOM ANst HopManbHo-(hasHoin BOXX (rekcaH—
aTMnaveTar) B rpagueHTHoM pexume. B Touke A feTektopa AocTuraeT HebombLuoe KOMMYecTBO CMECH rek-
caH-aTunaveTar. B aToi YacTv rpagMeHTHOTO OMbiTa SMI0EHTHI ELLE OCTAKTCS CMeLUMBAEMbIMM, HO Ha Hyne-
BOW NMHUN SIBCTBEHHO NposiBnsieTcs nomexa. B Touke b npes3onaéH npegen pactaopumocty. LLym Hyneson
NMHAK Pe3Ko BO3pacTaeT, MOCKOMbKY Tenepb B AETEKTOp nonajatoT rnobynbl CcMecw rekcaH-aTunaverar.
Mexay Toukamn A n B nocTosHHO noBbiwaeTcs nepenaf Aasnenns. B Touke B gaBnenne gocturaet npe-
[enbHO AOMyCTUMOE 3HaueHue, MPOUCXOAUT aBapuiiHOe OTKMIoYeHWe Hacoca. Ecnu HecMellMBaeMbIM siB-
NeTC pacTBOpUTENb, UCNOMb30BaHHbINA NpY NPOBONOATOTOBKE, BBOA KaXaoN o4epeaHoit npobbl NPUBOANT K
AanbHeNLeMy NOBbILLEHIO LLyMa HYMEBOW NIMHUN W Nepenasa AaBneHns.

HecmemmBaemocTs TOBOPUT HE CTOJIBKO O HEBO3MOXHOCTH HCIOJIB30BaAHUA
JaHHOI'0 BCUICCTBA, CKOJBKO O HCO6XO,HI/IMOCTI/I L[aJ'II:HeﬁIHCFO TIIATCIBHOTO
H3Yy4YCHU NPCACTIOB paCTBOPHUMOCTH.
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HEIITATHASA CUTYALIA PC 12. HecoBnageHnue cocTaBa pacTBOPH-
TeJIsl MPOoOBI U 3a10eHTa. [IposBigercs kak IpU HCIOJIb30BaHUU MPOBEPEHHBIX
METOIUK, TaK U TIPH BBOJIE MOCJIEA0BATENBHO PsAAa Mpo0 B mpolecce pa3paboTKH
METOJIUKH, B BUAE U3MCHCHHS ()OPMBI NMUKOB, BPEMEH yIOCP)KUBAHUS M KOJIHU-
YECTBEHHBIX PE3yIbTaTOB.

YCTPAHEHUME. Kak cienyet u3 IuTepaTypbl, B 3TOM Cllydae Lesiecoodpas-
HBIM pelIeHHeM OYyIyT MOTBITKH BBOJIUTH MPOOY, pacTBOPEHHYIO Kak B Ooiee
CHIIBHOM, Tak U B Oojee ciaboM >Ir0eHTax. Bo MHOTHMX ciydasx NpHMEHEHHE
HECOBMAAAIOIINX MOCHTA B MOABIXHOW (ha3ze M pacTBOPUTENS I MpoOomos-
TOTOBKH HE HapyllaeT HOpPMalbHYI0 paboTy xpomartorpada. Bmecte ¢ Tem, B
JlecsTKax MyOJMKannii yKa3bIBaeTCsl, YTO MCIOIB30BAHUE MU TIPOOOIIOATOTOBKH
pactBopuTens, Oojee CHIbHOTO WM Oosee crmaboro, uem mojaBMkHas (asa,
MOXET HapylmuTh paszenenue [3]. HanpammBaercs oOmuii BBIBOJ: HCIOJB30-
BaTh JUI BBOJA MPOOBI PaCTBOPUTENb, OTIMYHBIA OT IOJBH)XKHOH (ha3bl,— 3HAUUT
CO3[aBaTh MOYBY ISl HEMPHUSATHOCTEH. V JMIIB B HEKOTOPBIX CIydasx 3TOT
s ekt He posBIAETCS.

[Tpumeps! MposiBICHNST HECOBIAJICHUSI COCTABOB PACTBOPHUTEINEH M DIIIOCHTOB
wutoctpupyet puc. 3.11. B ombite (puc. 3.11 A) ObUIM IPUTOTOBIEHBI MPOOHI
CaJIMIMIIOBON KHUCIIOTHI B TIOJBMKHOH (ha3e M B YUCTOM METaHOJe. DTH MPOOBI 10
OTIENBHOCTH BBEIEHBI B Xpomarorpad, rae B KadecTBE ITOIBIDKHOM (assl
HCIIOJIB30BaHa cMech MeTaHoa, Boasl 1 TMK B cooTHOmIEHNN 00BEMHBIX J0€EH
40:60:0,2. Bropas npoba gaét nuk maoxoi Gopmsl, a mpoda, MpUTOTOBJICHHAS Ha
TIOJIBIKHOM (ha3e,— OYeHb XOpolmnii Xxpomarorpadudeckuii nuk. Cienyer odpa-
TUTH TAaK)K€ BHUMaHHE Ha OOJBIION MUK B MOMEHT BBIXOJa HEYAEP’KHBAEMOTO
BEILIECTBA, TAaK)Ke 00YCIIOBICHHBIH HECOBIAEHNEM PACTBOPUTEIS U AMtoeHTa. To
JKe caMoe IPOHMCXOJUT M C MHOTOKOMIIOHEHTHBIMH Tpobamu. Ha puc. 3.11 b
poOBI, coaepIKaIIre MeTImapadeH, 2-OeHOKCUITAHO U CATUITUIOBYIO KHCIO-
Ty, IPUTOTOBJICHHBIE Ha TTOABIKHOH (ha3e M MEeTaHOJIe, BBEIEHBI B XpoMarTorpad
¢ TOABWKHOW (a3oit MeTaHon-BoAa-TPK B cooTHOIMEHHH OOBEMHBIX OJIEH
75:25:0,1. 3aech pu COBMAJEHUHM COCTABOB PACTBOPUTENSI M DJIIOCHTA BCE TPH
IIMKa UMEIOT IPEeKpacHyro GopMy, a MpH UCIIOIH30BAHWH METaHOJIa B KayeCTBE
pacTBOpHTENS MTPOOBI — TUIOXYIO.

Ou4eBUAHO, NMPU BBHIOOPE COYETAHUS MOABMKHON (a3bl U PACTBOPUTENS IJIS
poOOIOArOTOBKA MOTYT BO3HHKHYTh TPH BapuaHTa. [IpoOy MOXHO TOTOBHUTH B
OoJiee CHIBHOM, YeM TOJBIKHAS (pasza, 3IMOCHTE, COOCTBEHHO MOABIDKHON (aze
u Oonee cmabom amroeHTe. [10BOIOM IS HCIIOTB30BAHUS PACTBOPHUTEIIS, OTIINY-
HOTO TI0 COCTaBy OT IOJBHKHOHM (ha3bl, MOKET OBITh HU3KAas PACTBOPUMOCTH
mpoOkI. boJee CHIIBHBIN pacTBOPHUTENH MPUMEHSIOT, YTOOBI IIOBBICUTH PACTBOPH-
MOCTbH MPOOHI.
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i J

Puc. 3.11. (A) XpomaTorpamma npobbl canvumunoBow KUCNOTbl pacCTBOPEHHON B MOABWK-
Hou da3e (kpuBas 1) U MeTaHone (kpvBas 2) (NPOAOIIKEHNE Ha CreayloLlen cTpaHuue).

Korna npoba monanaer B xpomarorpad, aHaIHM3UPyEeMbIC BEIICCTBA BBIBOST-
Csl U3 PacTBOPa U CMCIIMBAIOTCS C MOJABMKHOM (ha3oii. B myuriem ciydae, mpoda
(dopmupyercsi B BUie Y3KOW 30HbI B Havajie KOJOHKH. Eciu moBTOpHOE pacTBoO-
peHue MpoOBI MPOTEKaeT OBICTPO, MONYYAOTCS MUKH C XOPOIIUM TPOQPHIIEM.
Ecnu ompesiesisieMble BEIIECTBA BBIBOSITCS U3 PACTBOPUTEINS, 00pa3ysi HECKOJIb-
KO 30H, KWHETHUKA WX PACTBOPEHHS B MOABIKHOW (haze HaUMHAET CYIECTBEHHO
BJIMATH HAa BpPEMs DJIIOMPOBAHUS, B PE3yJbTaTe IMOJYYAIOTCS HEYIOBICTBOPH-
TeNbHBIC MUKW, [Ipoduimn mUKOB OYIyT B 3TOM Cilyyac 3aBUCETh TaKXKE H OT
KOHIICHTPAI[H aHATU3UPYEMBIX BEIIECTB B MPOOE.
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,1__JU 2

Puc. 3.11. (npoponxenue) (b) Xpomatorpamma npobel meTunnapabeHa, 2-eHokcuaTa-
HOMa ¥ canuuuoBOWN KUCMOTbl B NOABWXHOW ¢ase (kpuBasi 1) 1 meTaHone (kpvBas 2).
Bonee nogpobHO cM. Mo TeKCTy (MPOAOMKEHNE Ha CreayloLLeln cTpaHuLe).

K kateropum OoJice CHIBHBIX CICIyeT TAKXKE OTHECTH DJIFOCHTHI, UMCIOIUC
0oJiee BEICOKYHO KOHIICHTPAITUIO PA3IUIHBIX MOIU(PUKATOPOB MTOIBHIKHON (ha3bl.
OOBIYHO WX WCIIONB3YIOT MPH ITUIOXOH pacTBOPUMOCTH mpoObl. Hampumep, eciu
orpejessieMble BEIIECTBa HAXOAATCS B MaTPHIE B BHJIE KOMIUIEKCOB, 3a49acTYIO,
9TOOBI BBICBOOOAWTHh WX W3 MATpHIlBI, TpeOyeTcs CHIbHBIA dI0eHT. MHorma
JIOTIOJTHUTEIBHO HMCIONB3YIOT Oy(epHbIi pacTBOp BBICOKOI KOHICHTpAIMU WU
CHeIHATbHBIC KOMIDIEKCOO0Opa3yromue peakTuBbl. OTHAKO B MOJOOHBIX CITydasx
ompenensieMbie BEIECTBA MEPEXOAiT B (GopMy coid, a u3-3a 3TOTO pasJciicHHE
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MOXET CTaTb KpailHe YyBCTBHUTEJBHBIM K KOHLEHTPALMH aHAJIM3HPYEeMOro Be-
IIECTBa, TUITY U KOHIEHTpanuu Oydepa u cocTaBy NOABHKHOM (a3bl.

B HekoTOpBIX crienn(pUUECKUX CIydasx pa3aeieHus 1enecoo0pa3HoO HUCIIOJb-
30BaTh ISl MPOOOMOJATrOTOBKM PAaCTBOPUTENH, OoJiee ciadble, YeM I1OJBMOKHAS

H HW,

Puc. 3.11. (npogomxeHue) (B) XpomaTorpamma Ha KOTOPOW MPUCYTCTBYKOT MUKW, 0OYCNOBNEHHbIE HECOB-
nafieHemM cocTaBa pacTBoputenei. Takue SBMEHMS MOryT Takke WMeTb MeCTO MpW UCMOMb3oBaHWN B
COCTaBe MoLBIKHOM (hasbl 1 Npu NPOBONOATOTOBKE pacTBOPUTENEN OT PasHbix npoussoauteneit. O6bIMHO
BpemeHa BbIXoAa NUKOB, 06YCNOBMEHHBIX 3TUMM NpUYMHaMK BNM3KO KO BPEMEHU BbIXOfA HEYAEPKMBAEMOro
BelliecTsa. [IBe xpomaTtorpaMMbl COOTBETCTBYIOT Npobe aLeToHMTpUna, BBEAEHHON B MOABWXHbIE (asbl
aLETOHMTPUN-BOAA B COOTHOLLEHMM 06bEMHBIX foneit 50:50, B KOTOPbLIX MCMONb30BaHbI PACTBOPUTENM OT
pasHbIx u3rotoBuTenei. [innHa BonHe! AetekTopa coctaenana 210 Hu.
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¢aza. [Ipennonaraercs, 4To mpu 3TOM OyIET MOyueH OoJiee OCTPBIN MUK, OJia-
rojaps «pe3KoMy TpaTUCHTY» MPHU BBOJEC MPOOBI, MPUTOTOBICHHON Ha Cl1aboM
pactBoputesie. EcTecTBeHHO, MPH 3TOM CHUCTEMa CTAHOBHUTCS OYCHb YYyBCTBU-
TEJIbHON K KOHLIEHTPALUH OIpPE/CSIeMbIX BEIECTB, KPOME TOTO, 3A€Ch MOTYT
CKa3bIBAThCA U JIFOOBIE H3MEHEHUS 00BhEMA MPOOBI.

K kareropum Gosee cnaObIX CIEIyeT TaKKe OTHECTH SIFOCHTBHI, UMCIOIIUC
00Jiee HU3KYIO KOHIICHTPAIMIO MOAN(PHUKATOPOB MOIBMIKHON (ha3bl WIIH BOBCE HE
cojepkaie MOIUQPUKaTOpoB. Vcrmonb30BaHue TaKWX JIIOEHTOB OOBIYHO 00Y-
CJIOBJICHO OIpaHMYCHHUSMH, HajaraeMbIMM Ha HEKOTOPBIX 3Tamax Mpo0omnoj-
TOTOBKH, OHO TaKKe€ YacTO BCTpevyaercs B MOH-NApHO# xpomarorpaduu. Yamie
Bcero Ooiyiee craOble AIOCHTHI MPUMCHSIOT, YTOOBI HM30€kKaTh PaCTBOPCHUS
HEHYKHBIX COCTaBJISIOIIUX MATPHIIBL, T.C., YTOOBI MOIYYUTH 0OJIEe YUCTYIO XPO-
MaTorpamMmy. OJHAKO B TaKuUX CIydasX aHAIM3UPYEMBIC BEIIECTBA JOJDKHBI
HAXOIUThCS B HecBs3aHHON (opme. UtoObl pasznmeneHue OBLIO BOCIPOHU3BO-
JIIUMBIM, TIOCJIE BBOZAA MPOOBI B MOJABIKHYIO a3y, coiep anryo Moaudukarop,
paBHOBeCHE MEXy MOJBIDKHON (a3oil W ompenessieMbIM BEIIECTBOM JOJDKHO
YCTaHABJIMBATHCS OYC€Hb OBICTPO. OOBIYHO TaK M MPOMCXOMUT, €CITU KOHIICHTpa-
LI aHAIM3UPYEMOro BEIeCTBAa 3HAYMTENHHO MEHbIIE, YeM KOHLICHTPAIHS
MOIU(pHUKATOPA; IPU 3TOM MOJTYYAFOTCS XPOMATOIPAMMBI XOPOIIIETO KauyeCTBa.

ITpu paccMoTpeHHN BOIIPOCOB, CBS3aHHBIX C HECOBIIAJICHUEM COCTABa JJIOCH-
Ta ¥ PacTBOPUTENSI MPOOBI, YacTO 3a0BIBAIOT O BO3MOXHOCTH TIOJTyYEHHUS MTHKOB,
BBI3BAHHBIX CaMO#l Xpomarorpaduveckoll cucTteMoil. B mporecce HEKOTOPBIX
pasgeneHuil 3TH (CUCTEMHbIE) MUKU MOTYT BBIXOAMTh OJHOBPEMEHHO C IMHKaMH
aHAJIM3UPYEMBIX BEIECTB, IPU ITOM IIOCIECIHNE OYAYT UMETh CTPaHHYIO (OpMY
WIN HEOOBIYHYIO IIOMAAb (CIMIIKOM OOJIBIIYIO MIIM CIIMIIKOM Maiyio). YToOs
KaK CJIeAyeT OLIEHUTh BIMSHUE HECOBMAJEHUS COCTAaBOB Ha KAueCTBO pas3jeie-
HUSI, HY’)KHO BBECTH Xoiocmyio (HE COIEpXKaIlyl0 aHAJIN3HUPYEMbBIX BEILECTB)
po0y pacTBOPUTEIS], HCIOIB3YEMOTO Ul IPOOOMOATOTOBKH, M IOJyIHTh COOT-
BETCTBYIOIIYIO XpoMaTorpammy. Ecim Ha Hell He HaOiomaeTcs HHM THKOB, HU
BO3MYILCHUI HyJIEBOH JIMHHM, TO HECOBIAJACHHE COCTaBOB HEe OydeT 4YpeBaTo
HUKaKUMH ommoOkamu (cM. puc. 3.11 B). OxoH4aTeIbHBINH BBIBOJI COCTOHT B TOM,
4TOOBI, 10 BO3MOXKHOCTH, U30eraTh HECOBIA/ICHNSI COCTABOB AIIIOCHTOB M PacTBO-
puTeneil, 1 MPUMEHSATH A MPOOOMOATOTOBKH IOJBIDKHYIO (a3y, HCIOJIb3Yye-
MYIO JUI pa3/ieNeHusl.

HEIITATHAS CUTYALUSA PC 13. Ocaxnenue cojieil Ha rojioBKe Haco-
ca, o0paTHBIX KjIanaHax, GUTUHIAX COeJUHUTEIbHBIX TPYOONPOBOAOB, Je-
TekTopax u np. Korna B cocraBe moBMKHOM (ha3bl UIMEIOTCS COMH IS (hOPMHU-
poBaHus OyepHBIX WIM MOH-TIAPHBIX CHUCTEM, B XpoMmarorpade MmpoUCXOIUT TO
e, 9TO B JIOOOM pe3epByape JJIsl COJIEBBIX PAaCTBOPOB: guicanusanue. OTIOKe-
HUS TIPEACTABIAIOT co00H 3acoxmuii Oydep B Toukax HEOOJIBININX yTEUEK IMOJ-

179



OBHAPYXXEHWE W YCTPAHEHWE HEMCMNPABHOCTEW CUCTEMbI BOXX

BIDKHOH (ha3bl; 3TO HEMOCPEICTBEHHOE NPOSBIECHUE MPOLECCa KPUCTAIUIN3ALUN
(puc. 3.12). OObIYHO BBICANIHMBAHKE IIPOUCXOANT 338 HECKOJILKO HEJENb U HE Cpa3y
3aMETHO.

Puc. 3.12. benbii Han€T B BepxHel YacTu obpaTHOro knanaHa Ha Bbixode obpa3syeTcs B
pe3ynbTaTe ocaxAeHusi TBEPAOro BeLecTBa — Kpucmasnusayuu.

YCTPAHEHUE. Ocaxnenue coseit BOKpYT IUIyHKepa Hacoca, Ha 00paTHBIX
KJIaraHax, KOJIOHKE, B JIETEKTOpPE NMPHUBOJUT K 3HAYUTEIILHBIM, HHOT/IA HEyCTpa-
HUMBIM TOBpeXAeHUsIM. UToOBI nM30eXaTh 3TOTO, CIEeIyeT, 110 BO3MOXKHOCTH,
HCIIOJIb30BaTh HEOCAXKIAIOMINECST MOIU(PHUKATOPH HOABMKHON (a3bl. [Ipume-
paMHM TakuxX BELIECTB SBJISIOTCA TpudTopykcycHas kuciota (T®K) u tpustnn-
aMUH.

Ecnau xe cony, Bce-Taku MCHONB3YIOTCS, Xpomarorpad HeoOXoauMmo Ie-
PHOIUYECKH MPOMBIBATH COOTBETCTBYIOIIE i COBMECTHMON MOABMKHOW (ha3oi,
He cojepakalieil conei. XoTs 3T0 peKOMEHAYETCs JeIaTh Aa)e IOoClIe OCTaAHOBKU
Ha HOYb, OCOOCHHO Ba)XKHO HE 3a0bIBaTh O NPOMBIBAHHMHU, €CIM Xpomarorpad
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BBIBOJUTCS U3 PabOTHI Ha JUIMTENbHBINH cpok. Ecim npennonaraercs, 4ro xpoma-
Torpag He Oyner paboTaTh KOPOTKOE BpeMs (HanmpuMep, HOYbIO), BMECTO IPO-
MBIBaHMS MOXKHO OCTaBHTh calyio Iomady HoaBWXHOH ¢asel. IIpu sToM
PacCTBOPHUTENL MOXHO 3aTeM pEreHepHpoBaTh, YTOOBI M30€XKaTh OONBIINX €T0
HOTEepb.

AHaANOTUYHBIM 00pa30M HAJUICKUT BBIMBIBATH COJIM U3 KOJIOHOK TEpe] mepe-
Jadeil nx Ha xpaHeHue. Yare BCero KOJOHKH sl 0OpaméHHo-pa3Hoi xpoMaro-
rpaduu IPOMBIBAIOT CMECSAMH alleTOHUTPIJIA WM METaHoya ¢ Boxoil. s Hop-
MaJbHO-(a3HOH XpoMaTorpadu 0OBITHO UCIIONIB3YIOT U300KTaH (ropasio MeHee
JIeTy4Yui, yeM rekcan). loHoOOMeHHBbIe KOJIOHKH, KaK MPAaBHIIO, TPEOYIOT XpaHe-
HUS B cla0BIX (T.., HOHHBIX) COJICBBIX pacTBOpax. ECU HET TOYHOW yBEpeH-
HOCTH, O0paTUTECh K MHCTPYKIUH O IKCIUTYaTaluU (PUPMBI-H3TOTOBUTEIS — BCE
M3TOTOBUTENN KOJIOHOK PEKOMEHAYIOT TC WU MHBIC PACTBOPHUTEIIS IS [UTHTEINb-
HOTO XpaHCHHUSI.

s cucteM, Tie yXKe MOSBHINCH MPHU3HAKA OCAXKICHHS COJICH, HEOOXOIMMO
YCTPaHUTh MECTa UX MOSBJICHUS, I/I€ TOJBKO 3TO BO3MOXHO, MPEXKE YeM M0AAThH
B CHCTEMY JJIIOCHT. JTO 0COOCHHO CYIIECTBEHHO IS HacocoB. OOparHbIe Kia-
MaHbl, TOJIOBKY Hacoca W IUTYHXKEP, BO3MOXKHO, TPUIETCS IEMOHTHUPOBATD,
pa3o0paTh M OYHUCTHUTH OTHCIHHO KaXIylo IeTaib. CBeIeHUS O COBMECTHMOCTH
PacTBOPUTENS C KHCIOTAMH OOBITHO COMEPKATCS B JOKYMEHTAIIMH U3TOTOBUTEIS
npubopa. Ecnm uX He OKaKeTCs, UCTIONB3YHTE IS OYMCTKH CIIAOBIA BOIHBIN
pacTBOp KUCIOTHI, 3aTeM KHCIBIM PacTBOp B METaHOJIE, HAKOHEII, YHCTYIO BOIY.
Jnst ynaneHus BOABI U YCKOPEHHsSI CYIIKH BBIMOJHHUTE 3aKIIOUUTEIBHYIO MPO-
MBIBKY YHCTBIM MeTaHoJIoM. O0paboTKa YIbTPa3BYKOM Ha HEKOTOPBIX MM BCEX
JTanax OYUCTKH MOXKET YCKOPHUTH TpoIiecc yaaneHus coneil. [loBropHas cOopka
CHCTEMBI TTPOU3BOJUTCS MOCIIE MTOJHOTO BRICYIINBAHUS JETANIEH.

Ecimu KOJOHKM XpaHWJINCH C COJCBBIMH PACTBOPAMHU, W IOSIBIIIUCH SBHBIC
MPU3HAKKU OCAXACHUS COJIeH, MX JalibHedInas SKCIUTyaTalusi, CKOpee BCEro,
HEBO3MOXHa. ECy M3BECTHO, KaKOW AJIFOCHT OBLT UCIIOJBE30BaH MPH XPaHCHHH,
MOMBITAUTECh MPOMBITH KOJOHKY MPH HEOONBIIOM PACXO/e CBEKEIPHUTOTOBICH-
HBIM PacTBOPOM, MOJOOpPaHHBIM B COOTBETCTBUH C J3THM DJIIOCHTOM. BHuMa-
TEJNBHO CIIEAWTE 3a IepenanoM IaBieHus. Ecim oH yBenmumBaercsi, BO3SMOXKHO,
YaCTUYHO 3aCOPWINCH (PPUTTHI; TOTJA UX CIEAYET CHATH M OYHCTHTH WIIN 3aMe-
HUTH. IIpu 3TOM KeJTaTenbHO OCMOTPETh COPOCHT B KOJIOHKE HA MpeIMeT BHIH-
MBIX MPU3HAKOB BHICATMBAHUS JIU U3MCHCHHUS IBeTa. ECITM B KOJIOHKE 3aMETHBI
KpUCTATTUYECKUE OTIIOKEHUS, CKOPEE BCETO, OHA YXKE HE MOJICKHUT BOCCTAHOB-
JICHUIO.

[NosiBnenne Ha HaOWBKE y4acTKOB OT JKENTOrO J0 KOPUYHEBOTO IBeTa (OT-
JIUYHOTO OT I[IBETa CaMOW HAOMBKHU) TOBOPHUT 00 OpPraHUYCCKHUX OTIOKCHHSX.
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OHM HaKaNIUBAIOTCA C TEYCHUEM BPEMEHU BCIIEICTBUE HANUYMS B IIOCHTE WIN
npobax BBICOKOMOJICKYJISIPHBIX (MM c1abopacTBOPUMBIX) coeanHenuid. Obpar-
Has TPOMBIBKA MOXKET OKa3aThCsS WM HE OKaszaThes d(P(PEKTHBHON, OCOOCHHO,
ecII COpPOCHT B KOJIOHKE BBICOX. UTOOBI MPETOTBPATHTH OPTaHMUYECKHE OTIO0XKE-
HUS B KOJIOHKE, JTYYIIIe BCEI0 IEPHOJMYECKH ITyCKaTh TOTOK B 0OpPaTHOM HaIpaB-
JNIGHNH M TIPOMbIBATH KOJOHKY CHIILHBIM PAacTBOPHTENEM (HAIPHMEp, CMECHIO
W30TPOIMIOBOr0 ciupTa, Bogsl U TOK B COOTHOIICEHUH OOBEMHBIX HOJICH
70:30:1).

Ecmm m3HauambHO OYMCTKA KOJOHKM HE MOTpeOoBajach, KOJMOHKY MOXHO
MOIKITIOYUTh K HACOCY M HPOITYCKAaTh AIIIOEHT C MaJoil cKopocThio. IIpu sToM
COCTaB JJIIOCHTA JIOJDKEH OBITh TAaKUM, 4TOOBI OH XOPOULIO PAacTBOPSUI COJIH,
HarpuMmep, cMech ¢ 0OJbIION 10J1el BoABl (BOAAa C METaHOJOM B COOTHOLICHUH
00bémHbIX monei 80:20), ¢ kucisiM MoaudukaropoMm (Hampumep, 0,5 % Tpu-
¢ropykcycHoi kucnotsl). [Ipu aToM ciienyer cnemuTh 3a IepenasoM AaBICHUs
Ha KosioHKe. Ecnm ero 3HaueHwe mpeBbimaer 150 % oT HOMHWHAIBHOTO, BO3-
MOJKHO, KOJIOHKa TIOBpEXJCHAa HEoOpaTHMMO HW3-3a 3aCOpPEHHS IOp copOeHTa U
MEXK3EPEHHBIX MyTel moToka. Eciu nepenan naBieHus: OKaXXeTCsl B TPUEMIIEMBIX
npezenax, KOJIOHKY HEOOXOOMMO MPOMBITH 3TI0CHTOM 00BEMOM, COCTABIISIOIINM
10 — 20 e€ 00BEMOB, 3aTEM IPOBECTH UCTIBITAHKS HA AP PEKTUBHOCTS.

Kak ynoMuHasoch Bbilie, pOPMUPOBAHHE KPUCTAIJIOB B KOJIOHKE IPUBOAUT K
TOMY, YTO OOJIBIIIAs YaCTh ITOP MOXKET OBITh 3aKynopeHa. 3acopeHue mop He 00si-
3aTesIbHO MPOSIBIISICTCS] B MOBBILICHHH TIeperiajia JaBlieHus: Ha KoioHke. OqHaKo
3¢ (EeKTUBHOCTh KOJIOHKH TMPH 3TOM CHHIKACTCS, MOCKOJIBKY aKTHBHAs IOBEpPX-
HOCTh COpPOCHTA MPUXOTUTCS B OCHOBHOM Ha IMOpPHI. [103TOMY €IUHCTBEHHBIH
croco0 TOYHO OIECHHUTH F((HEKTUBHOCTh KOJIOHKH — 3TO MPOBECTH aHAIN3 CMECH
M3BECTHOTO COCTaBa.

Xyke Bcero, Korjaa Ha KOJIOHKE SIBCTBEHHO 3aMETHBI MPU3HAKU MOSBICHUS
coJiel, HO HUYEro He M3BECTHO O TOM, YTO 3a BEUIECTBO B HEH ocTaBaioch. B
MOJOOHBIX CIyYasiX Jalle BCETO BOCCTAHOBHUTH KOJIOHKY He ynaércs. Ecnu npen-
MOJIATACTCsI, YTO KOJIOHKY B MOCJICTHIIA Pa3 HCIOIB30BAIN B 00paIéHHO-(Pa3HOM
peXuMe, MOXHO TONMPOOOBaTh PACTBOPHUTH CONH, KaK YKa3bIBAJIOCH BBHIMIE,
cMechio BoJbl, MeTaHosia 1 TOK B cooTHOMEHNH 0OBEMHBIX NOJIEH MPUMEPHO
80:20:0,5.

Hakownern, He cieayeT 3a0BIBaTh, YTO COJECBBIC OTIOKEHHS MOTYT 00pa30BBI-
BaThCSI M B COCOMHUTENFHBIX TpyOompoBomax. Eciam BOKPYT COOTBETCTBYIOIIHX

Hexomopovie useomosumenu KOIOHOK He DEKOMEHOYIOM NPOGOOUNb DMy Onepayuio  (npum.
pedakmopa).
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(1)I/ITI/IHFOB Ha6moz[aeTc;1 TIOABJICHHUC coneﬁ, pasyMHeEC BCEro 6yﬂ€T 3aMCHUTH
COOTBETCTBYIOIIUEC YHACTKU COCANMHUTCIIbHBIX KAITUJIJIAPOB.

3.1.E. HeycTOon4nBOCTb M peakLuMoHHas akTUBHOCTb
pacTBopuTenen

HekoTopsiM TpymnmaM pacTBOpHUTENEH Mpucylla HeycTOHYnBOCTh. OKOHYA-
TEJNBHBIC W MPOMEKYTOUHBIE MPOAYKTH HX PA3JIOKEHHUSI MOTYT OBITh XHMUYECKH
aKTHUBHBI WJIM M3MEHATH XpOMaTorpaUuecKue CBOMCTBA IIMIOCHTA B 3aMETHOU
Ui XpoMaTorpaducta CTeneHd. [IpOoMLTIOCTpUpyeM Jajee 3TO IMOJIOKEHHE Ha
JIByX TPYIIaX pacTBOpuTencil (3QUpPHl M XJIOPUPOBAHHBIC Mapa(uHbBI) U IBYX
OTJICNFHBIX PACTBOPUTEIAX (BOJA U AIICTOH).

Ecnu BO3HMKAIOT BOMPOCHI IO TTOBOJIY YCTOMYHUBOCTH PACTBOPHUTENEH, MOKHO
00paTHThCS K PsIly MHCTPYKIHUI 10 TeXHHUKe Oe3omacHocTy [4, 5] winu Herocpe -
CTBEHHO K PEKOMEHAALMSIM (PUPMBI-IPOU3BOAUTENS PACTBOPUTEIIS.

3.1.E.1. ¢hupwi. Kak yxxe TOBOPHIOCH, IMHUKIMYECKUN d(GUP TeTparugpo-
¢ypan (TT'®) aktuBHO 00Opa3yeT mepeKkrucH. ITo — o0IIee CBOWCTBO 3PHUPOB, Y
KOTOPBIX B CTPYKTYpe €CTb BTOPUYHBIE WM TPETUYHBIE AaTOMBI BOAOpPOJAA B
anbga-nonoxeHnn. CooTBETCTBEHHO, 3TWIIOBHIH 3¢up 1 TT'D 10IKHBI aKTHBHO
00pa3oBBIBaTh MEPEKUCH (YTO U HAOIIONACTCs), & METHII-mpen-0y TUITOBBIA dQup
(MTBD) He nomkeH (Y4TO TaK)KE COOTBETCTBYET JCHCTBUTEILHOCTH).

OO0b1YHO 3(hUPHI XpaHAT B aTMOc(epe CyXoro a3oTa, YTo0bl IPEIOXPAHUTh OT
NoNalaHusl BOJABI M KHCJIOPOJa, KOTOpbIe, KaK YCTAHOBJIEHO, CIIOCOOCTBYIOT
oOpazoBanuio mnepekuceil. M3roroButenn 4acto NOOaBISIOT K Iepekuceobpa-
3yromuM 3¢upaM KoHcepBaHThl. Hampumep, k TI'® noGapnstror B KadecTBe
koucepeanTa 250 mua ' BI'T.

Ilepekucu UMEIOT BBICOKYIO XUMHUECKYIO AKTHUBHOCTh W SIBJISIIOTCS CHUJIb-
HBIMH OKHCIHTEIAMU. OO 3TOM CJeqyeT MOMHHTH BCETAa, KOTJAa MOSBISCTCS
HEOOXOIUMOCTh MPUMEHEHHS Y(PUPOB. [IpH 3TOM IOJIKHBI yYUTHIBATHCS BO3-
MOJKHBIE PEaKIHW{ aHAIUTOB C MEPEKUCSIMH B XPOMaTOrpadUuecKo CHCTEME.
Pasymeercs, ciemyer m3beratb MCIIONB30BaHHE HEYCTOWYHMBEIX 3(HUPOB, €CIU
aHAM3UpPYEMBIE BEIIECTBA JIETKO OKHCIIAIOTCS WM BCTYHAIOT B XMMHYECKHE
PEaKInu C MEPEKUCIMHU.

Emeé oana yacth XpoMarorpaduiaeckol CUCTEMBI, TTOJABEPKCHHAS PEAKITHAM C
MEPEKUCAMH, — 3TO COpOCHT. XOTs €ro 0OBIYHO CUHUTAIOT WHEPTHBHIM, Ha CaMOM
nere mpuBHTas (aza MOKET HEOOpaTHMO HM3MEHSATHCS BCIEICTBHE PEAKIHH C
nepeknucsamMu. Kak aMuHONpoOmwIbHas, TaKk W OHONbHAs (a3bl, NMPUBUTHIE K
CUJIMKArejaeBoil OCHOBE, MOJABEPraloTCss XUMHUUECKUM M3MEHEHHUSIM TPU B3aUMO-
JIEHCTBUU C TICPEKUCSIMH B OOBIYHBIX YCIOBHUSX OMBITA. [loNMMEpHBIE OCHOBEI,
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HarpuMmep MOJUCTUPOI-AUBUHUIOCH30II, TAKXKe pearupylorT ¢ mepekucsiMu. B
aro0oM citydae ciepyer u3berarb NPUMEHEHHs! 3(GHUPOB ¢ TAaKUMHU COpOEHTaMH
WITH, TI0 KpaifHeil Mepe, CTPOro coOMoaaTh NPENUCAHHBIE COCTABbI JMIOEHTOB.

Crnydvaii UCTIOJIB30BaHUS STHUIIOBOTO d(upa SBISCTCS UHTEPECHBIM C UCTOPU-
YECKOW TOYKHU 3peHus. HeCKONBKO MECSITKOB JIET Ha3aJd XUMUKH MPETIONI0KIH,
4yTO M00ABJICHUE ATAHONA B ATWIOBBIA 3(Hp 3aTopMakuBacT 00Opa3oBaHUE Tepe-
kuceil B HeM. [TosToMy 3TanoN B KoJmyecTBe 0KOJIO 2 % (00BEMHAS OTIS) cTan
UCIIOJIb30BaTh KaK cTabmin3aTop. IMEHHO Ha OCHOBE TaKOTo 3(Hpa U CTPOUIIUCH
MHOTOYHCIICHHBIE DIIIOSHTBI JUIS SKCTPaKUUH M paszfenenusi. OIHAKO BIIOCIE[-
CTBUHU OBUIO YCTAaHOBJIEHO, YTO JTAaHOJ HE CTONb YX d()(YEKTUBHO WHTHOUpPYET
00pa3oBaHue MEPEKUCEH WM ynauseT ux. TeM He MeHee, MOMBITKH MPEeKPaTUTh
JOOABIIATh JTAaHON B 3THWIOBBIA 3(HP BCTPETHIM COMPOTHUBICHHE, MOCKOJBKY
XpoMarorpauyeckue XapaKTEPUCTHKH TaKOro CTaOWIM3HUpPOBAaHHOTO 3dupa
CYIICCTBEHHO OTIMYAKOTCS OT XapaKTePHCTUK HECTaOMIM3UpOBaHHOrO. B
HAcTOsIIIee BPeMsl aKTHBHO HCIIOJIBb3YIOT KaK CTAOMIIM3UPOBaHHBIM, TaK U HECTa-
OWIIM3MPOBAHHBIN 3TUIIOBBIN 3(Up, MPU 3TOM B METOJIUKAX O0S3aTEIBHO YKa3bI-
BAeTCsl, KAKOW MMEHHO (Hp CIIeyeT UCTIONb30BaTb.

C TOYKM 3peHHS TEXHHKH 0C30MaCHOCTH 3(PUPBI MaJ0 YeM OTIUYAIOTCSA OT
JPYrUX XUMHKATOB — 00paliaThCs ¢ HUMUA HY)KHO BCErZia OCTOPOIXKHO, a YTHIIHU-
3UpOBaTh MO OonpeneN€éHHbIM npaBmwiaM. OqHako o0pa3oBaHHe MepeKucell Tpe-
OyeT 0coObIx Mep. OOBIYHO TIEPEKUCH HE BHIHBI HEBOOPYKEHHBIM Tl1azoM. Jlaxke
€CIIM M3TOTOBUTENb T'apaHTHPYET HA YHNAKOBKE COJACPIKAHUE MEpeKucell MeHee
1 MIH ', ¥ PacTBOPUTENb MOCTABISAETCA B COCYIaX B aTMocdepe a3ora, Hempa-
BIWJIBHOE €r0 XPaHCHHUE MPH TPAHCIIOPTUPOBKE MM CKIATUPOBAHUU MOXKET MPH-
BECTH K HAPYIICHUIO IEJIOCTHOCTH YMAKOBKU. ECIH KpBIIIKAa COCyAa yTpaunBacT
TePMETHYHOCTh, B COCYIl NPOHHMKAET BO3IYX, YTO MPUBOJUT K YCKOPECHHOMY
oOpa3oBaHUIO MepeKkucei. Takke CrocoOCTBYIOT 00pa30BaHUIO MEpPEKUcer Xpa-
HEHUE PACTBOPUTENsI NPH MOBBIIICHHONH TeMIlepaType M IOJ BO3ICHCTBHEM
cBera. [TockonbKy XpoMaTorpaducT MOYTH MM COBCEM HE MOJXKET IOBJIHUSTH Ha
YCIIOBUSI XpaHEHUsI pPacTBOPUTENCH BHE 1abopaTtopuu, cCieayeT MmpoBepsTh 3¢du-
PHI Ha COJIepKaHKE TIEPEKUCEH IO UX UCTIONB30BAHMUS.

YT0oOBI TOMOYB U30€KATH OMIMOOK, CBA3aHHBIX C HEYCTOHYHMBOCTHIO PACTBO-
puTelnei, U3rOTOBUTENH 3a4acTyIO eYaTaloT Ha dTHKETKaX CPOK TOJAHOCTH, TaK
YTO XPOMATOrpaducTy JETKO OMPENeNIuTh, HE YTPATHJI JIK y)KEe WM He Hadal JId
yTpauuMBaTh PacTBOPUTEIh CBOMX CBOWCTB. Bmpodem, 310 He Oojee, 4eM TOA-
CKa3Ka, TIOCKOJIbKY HEIMPABUJIBHEIC YCIIOBHS MPH XPAaHCHUHU (HAIPUMED, TOBBI-
IICHHAs TEMIIepaTypa MU MPSIMON COJNIHEYHBIA CBET) MOTYT 3HAYHTEIBEHO YCKO-
PHUTH pa3pylIcHUE PACTBOPHUTEIS.
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UToObl YMEHBIIUTE PUCK TIPU MCIIOIH30BAHUU IEPEKUCEOOPA3YIONINX PACTBO-
pUTEJICH U CHU3UTH BPEAHOE BO3JCHCTBUEC 00pa30BaHUs MEpeKucel, oopaaiTe
oco0oe BHUMaHKE Ha CPOKH TOJTHOCTH. 3arac TaKUX pacTBOPUTENCH B J1abopaTo-
PHH JIOJDKEH MMOCTOSHHO OOHOBIISITHCS M HUKOTIA HE TIPEBBIIIATh TPEXMECIUHBIH
cpok. Utob 3amemmuTh obOpazoBanue nepekuceid, TT'® u mobbie apyrue mepe-
KHCEOoOpa3yrolie PAacCTBOPUTEIH HEOOXOAMMO XPaHHUTh B XOJOJHOM CYXOM
MMOMEIICHUY, 3alIUIIEHHOM OT COJIHCYHBIX Jydeil. JIJisi KOHTPOJISL COJCpKaHUS
MepeKuceil OOBIYHO HCIOJB3YIOT JBAa KOJOPUMETPUUCCKUX HCHBITAHUSA. OTO
OBICTpBIC KAUCCTBCHHBIC UCTIBITAHUS C UCTIOJIh30BaHUEM HOIUAa Kanus [6, 7]:

- OepyT okojo 1 M 0Opasia HCIBITYeMOTO 3(upa, CMEIUBAIOT C PABHBIM
00BEMOM JIEISIHOM YKCYCHOHM KHCIOTHI, coaepxkarieii oxoio 0,1 KI u
MHTCHCHUBHO B30AJITHIBAIOT; WIIN

- poGamisitor 1 Ma cBexxenpurorosieHHoro 10 %-Horo pactBopa KI B
10 M7 ncnipiTyemMoro 3¢hupa 1 HHTEHCUBHO B30aJITHIBAIOT.

Oxucnenue noauna (OecrBeTHOr0) A0 Tpuroauaa (KEITO-KOPUIHEBOTO) CBHUJIC-
TEJILCTBYET O HAJMYHHU IepeKuceil. IHTeHCHBHOCTh OKPACKH TO3BOJISIET CYIHUTh
00 ux comepkaHuu. EnBa 3aMETHBIA KENTOBATBHI OTTCHOK TOBOPHUT 00 OYEHB
MAaJIOM COZICp KaHUH MEPEKHCEH, a KOPHYHEBAs OKpacka — O MOTCHIIMAIBHO OIac-
HOM YpOBHE.

3a4acTyl0 KaueCTBEHHOTO ONpeNeNieHUsT YPOBHS TMEPEeKHCeil OCTATOYHO,
YTOOBI MOHATH, NMPUTOJCH JIM PACTBOPHUTEID K JaTbHEHUIIEMY YIOTPEOJICHHIO.
Ecimm HEoOXOMMMO KOJNMYECTBCHHOE OMpEICICHHE MEPEKUCeH, HCIOIb3YIOT
CIEKTPOPOTOMETPHUIESCKUN METOJT C MPUMEHEHHUEM TETPaXJIOPHIAa TUTAHA, KOTO-
PBIF TO3BOJSCT ONPEACTATh MX COJCPKAHUE BIUIOTH JIO HECKONBKHX MUJLIHOH-
HBIX JIOJIeH. DTOT METOJl JOCTATOYHO CJIOKEH, MOATOMY PEKOMEHIYEM H3YYHTh
ero noipoOHOe onHcanue B uteparype [8].

Ipu cofepKaHUM TepeKHcel cBbille 250 MIH ' pacTBOPUTENb CUMTACTCS
B3pBIBOONACHEIM (€1I€ pa3 OTMETHUM, YTO OIACHBIMHU MOTYT OBITH M KyJa MEHb-
e COAep KaHus IEepeKrcel, HalpuMep, ecll B mporecce paboThl MOXKET IIPO-
HUCXOJUTh yMeHbIIeHHe o0bhéMa d¢dupa). Ecimu BHyTpm cocyna ¢ adupom, Ha
KPBIIIKE WJIM TOPJBIIKE HAONIOMAIOTCS KPUCTAUTMYECKHE OTIIOKEHHS, He
mpoeatime cocyd! Kpucramibl TepeKuced B3pBIBAIOTCS TPH NMPUKOCHOBEHUH.
Jis Hajmexalnel yTWIM3allMM BBI3BIBATE OTBETCTBEHHOTO MO TEXHHUKE 0e3-
OTIACHOCTH.

Kaxk yske roBopmiioch, i1 MOBBIMICHNS YCTOHYUBOCTH ITHIOBOTO (MHAUYE AH-
ATHIIOBOTO) 3¢upa u TeTparunpodypana (TTD) bupMbI-M3roTOBUTETH OOBITHO
J00aBISIIOT B IIpOIIeCce MPOW3BOJCTBA cTabmimzarop — 2,6-au-mpem-0yTnin-4-
metmigenon (BI'T), npensitcTByronuii 00pa3oBaHNIO MEPEKUCEH B 3TUX PacTBO-
purensix (TT'® B aToM ciydae Ha3bIBAIOT CMAOUAUIUPOBAHHBIM VI KAACCA «HE
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onsa cnekmpomempuuy). Kospournment nornomenus BI'T B YO nuana3one Bech-
Ma BBICOK, JJayKe HA JUTMHAX BOJHBI CYIIECTBEHHO Oosice 280 HM, MOATOMY STHIIO-
BbIi 2pup m TI'®, crabunmsupoBanabie BI'T, peako HUCHONB3YIOT B XpoOMaTo-
rpadax ¢ YO gerekTopamu.

Yame Bcero cradbmmsnpoBaHHblii TI'® NMPHUMEHSIOT B refib-IIPOHUKAIONIEH
xpoMmarorpauu, Korja B KadecTBE AETEKTOpa MCIONB3YeTCs pedpakTOMETp.
IIpu Takom ucnosb3zoBanuu norjomenne bBI'T B Y®-nuamnasone coBepiieHHO
HECYIECTBECHHO, OJHAKO OYCHb BA)XKHBIM SIBIIAETCSA T'apaHTHUsI OTCYTCTBHA Iepe-
KHCEH, KOTOpBIE MOTYT CHIIBHO M HEOOpaTHMO MOBPEIUTH COPOEHT Ha MOJIMMEp-
HOHM ocHOBe. KpoMe Toro, crabnnmsaTop CyIIECTBEHHO COKpAIAeT CPOK XpaHe-
Hus TT'®. EcrecTBeHHO, HempaBUIBHBIN BHIOOP CTaOMIM3MPOBAHHOTO (HE JUIA
CIIEKTPOMETPHUH) WM, HAIIPOTHUB, HeCTaOMIN3UpOBaHHOTO (111 Y P-cieKTpoMeT-
pun) TT'®D mMoxeT cHIBHO CKa3aThcs Kak Ha 0E30IMacHOCTH MPOBEAEHUs pador,
TaK ¥ XpoMaTorpapuIecKux XapakTepUCTHKaX pacCTBOPHUTEIIS.

Jns crabuinzanyy STHIOBOTO 3(Hpa MOXKHO HCIIONIB30BATh 3TaHOJ, YTOOBI
n30exaTh OCIOXHEHHH, cBsi3aHHBIX ¢ npuMmeHeHneMm BI'T. Coxepkanue crmpra
pa3auyHO y pa3HbeIX mirorosureneit (ot 1 mo 3 %), Tak 4TO, KaKk U B cIydae C
XJIOpOo(OpPMOM, TIOCNIE 3aBeplIeHHs pPa3pabOTKH METOIUKH, Ieeco00pa3Ho
BCET/Ia UCTIOJIb30BaTh dUP OAHOM U TOH ke GUPMBI.

HEHITATHAA CUTYALIUA PC 14. HeycroitunsocTs 3¢pupos. IIponykTs!
pasnoxkeHus: 3QpUpoOB, a UMEHHO, NEPEKHCH, BEChbMa AaKTUBHBI XUMHYECKH Kak
okuciuTendn. OHM OBICTPO pearupyroT ¢ OOJIBIIUM KOJIWYECTBOM BEIECTB,
00pa3ys HOBbIE COCAMHEHUSA. DTH COCAMHEHUS UMEIOT YK€ OPYrHe MapaMeTpshl
XpoMaTorpauuecKoro yaep KUBaHUs, TaK 4TO HA XPOMATOIPaMME HEOXKUIAHHO
MOTY4YaroTCsl CABOCHHBbIE NMHKH. OKHCIMTENHHO-BOCCTAHOBUTEIHHBIC CBOMCTBA
MEPEKHUCEH MOTYT HEXKEIaTeIbHBIM 00pa30M CKa3aThCsl Ha paboTe 3IEKTPOXUMH-
YEeCKUX JETEKTOPOB, TAK YTO IMEPEKUCH HEOOXOANMO YAAIATH JI0 AETEKTOpa.

YCTPAHEHUE. PekoMeHayeM Bceraa HCIIOJIB30BATh CBEKEIPUTOTOBIICH-
HBIE BEIIECTBA. 3/IeCh «CBEKETPUTOTOBIICHHBIEC) 03HAYACT BEUICCTBA, XPAHSAIIHC-
Csl HaJyIeX,aImuM 00pa3oM (B MPOXJIAJTHOM, CYXOM M TEMHOM MECTE) U HCITOJIb-
3yeMble B TCUCHHE CPOKA TFOJHOCTH, YKa3aHHOTO Ha 3TUKeTKe. Ecim EMKOCTE ¢
BEIIECTBOM BCKPBITA, a YCIOBUS XPAaHCHHS HE BBLICPKAHBI, IO HCIOJIH30BAHUS
CJIEZyeT MPOBECTH BHINICOMUCAHHBIC UCTIHITAHUS Ha COJICPKAHUE TICPCKUCEH.

3.1.E.2. Xnopcooepicauwyue napagpunst. 13 3toro Kiacca BemecTB B JKX
Yarme BCEr0 HUCIOJB3YIOTCS TUXJIOPMETaH, XJIO0POGOpM H YETHIPEXXIOPUCTHIN
yraepon. Bce atu pactBopuTenu, a TakkKe OOJBIIMHCTBO XJIOPCOICPIKAIIUX
HCApOMATHUYECKUX PACTBOPHUTEICH, pa3pyIIAlOTCs B TPUCYTCTBHU BOJBI WU
CBeTa ¢ 00pa30BaHUEM BHICOKOAKTUBHBIX OPTaHUYECKHUX MPOMEKYTOUHBIX COE-
JMHEHHH, COlepKalIUX CBOOOTHBIC paJuKalibl, a TAKXKE CONSTHOM KucaoTel. CBO-
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OOMHBIC paJUKaIbl PEarupyroT C BELICCTBAMHU ¢ 00pa30BaHUEM JPYTUX CBOOOJ-
HBIX PaJIMKAJIOB U TaK Jajice, IPU 3TOM 00pa3yeTcs IUPOKHUA CIIEKTP XJIOPCOaep-
JKaIUX MOOOYHBIX BEIIECTB. YeM JOJIbIIC XPAHUTCS PACTBOPUTE/b, TEM OOJIBIIE
B HEM 00pa3yeTcs TaKuX MOOOYHBIX COCTMHEHUH, M TeM 0oJiee pa3HOOOpa3eH ux
COCTaB; KPOME TOT0, PACTBOPHUTEb MPHOOPETACT KUCIOTHBIC CBOMCTBAa. COOTBET-
CTBCHHO, XJIOPCOZAEPIKAIINE PACTBOPHUTENHN, TaK K€, KaK 3(HUpbI, TPEOYIOT 0CO-
6oro BHuMaHHS. COXpPaHHOCTh PACTBOPHUTENS OOCCICUYMBACTCS HAICIKAIUM
XpaHECHUEM (B MPOXJIAJTHOM, CyXOM U TEMHOM MECTE), CBOCBPEMEHHBIM 0OHOBIIC-
HHUEM 3aIacoB M OMpPEICICHHBIME pa3MepaMu 3amacoB (He Ooiee, yeMm Ha 3 — 6
MecsIIeB paboThI).

IMockonbKy XJI0pcoepIKaline pacTBOPUTENH pa3pyIIaloTcs O4eHb ObICTPO, B
HUX NPaKTHYECKU BCeTAa N00aBIsAIOT cTaOWIIM3aTOPHI, Yalle BCEro ammieH (2-
MeTWI-2-0yTeH) W IMKIOreKCceH. DTH OJe(UHBI JEHCTBYIOT KaK XUMHYECKHE
TIOTJIOTHTEJM, BCTYTIasi B PEAKIMIO C COJITHOM KHCIOTOH. B KauecTBe crabunmsza-
TOpa UCIIOIH30BANIN TAKXKE IIUKIIOTEKCaH, HO ero 3((eKTUBHOCTh COMHHUTEIbHA.

YeThIpEXXIIOPUCTHIA YTICPO]] COCTABISCT UCKIIOUYECHUE, €ro OOBIYHO BBITYC-
KarT 0e3 cTabmin3aTopoB. J[eno B TOM, YTO YETHIPEXXIOPUCTHIN YTIIEPOI YacTo
HCTIONB3YIOT KaK alpOTOHHBIA PACTBOPUTENh UIS MH(PAKPACHOTO CHCKTPAb-
HOTO aHaim3a. KoJmuecTBEeHHOE OIpe/eNieHIe COIep KaHusI Macell M CMa309HbIX
MarepuaioB o uHTeHcHBHOCTH MK m3nmydenns cBsizu C—H MoxeT OBITH BBITIOJ-
HEHO WMEHHO C INPUMEHEHHEM YeTBIPEXXJIOpUCTOTO yriepoxa. Jlobapienne
oe(MHOB B KaueCcTBE CTAOMIN3AaTOPOB CAETACT UYETHIPEXXIOPUCTHIH YTIEpO.
HEMPUTOJHBIM JUJIS 9TUX LIeTIeH.

Crabunm3aTop MPUXOTUTCS J00ABIATH B XJIOPCOAEPIKAIINE PACTBOPUTEIH
MU3-3a UX €CTeCTBEHHOW HeycToWunmBocTd. [lo 3TOM mpuYmMHE Takue pacTBOpPH-
TeNH, KaKk XJIOpo(hOpM M METHJICHXJIOPHUI HUKOT/a HE MPOJaroTcs 0e3 cTaOuim-
3aropoB. Kak yke cka3aHO, OHM OOBIYHO COACPKAT oNieUH (HAIpUMEp, aMIICH
WM IUKJIOTEKCeH ), AeicTByronmid kak mormorutess HCl. Conepixanue craOuim-
3aTOPOB COCTaBIAET 00bI4HO OT 50 10 250 My . [TOCKOJIBKY MpUMEHsEMBbIE
one(uHBI Tpo3pavHbl B YO nuana3oHe W MPUCYTCTBYIOT B CTOJb MAaJIbIX KOJIH-
4ecTBaX, OHM OOBIYHO HE CO3JAar0T HUKakux 3arpynHeHuil B JXXX. Hekotopsie
W3TOTOBHUTENN TAKXK€E MBITAIICH HCIOIB30BATh IUKJIOTEKCaH U MeTaHONI. Dddek-
TUBHOCTh IUKJIOT€KCaHa OKa3aJlaCh COMHUTEIFHOH, a METaHOJI, KaK OYCHb CHJIb-
HBIH PacTBOPHUTENb, CYIIECTBCHHO BIIMACT Ha XpoMaTorpaduieckrue mapaMeTpsl
HOPMAITbHO-(a3HOTO Pa3ICICHUS.

Uto0B! M30€kKaTh CBA3aHHBIX C 3THM OINMHOOK, CIEIyeT MPUHITH BE MEpPbI
MPEI0CTOPOKHOCTH. BO-MepBBIX, HEOOXOMMO PETyJSIPHO 3aMEHSTh XJIOPCOoIep-
JKallye PacTBOPUTEIHM HA HOBBIC M XPAaHUTE MX 3allac JIMIIb Ha HeOOJBILION CPOK
(oT TpEx o YeTHIpEX Hemenb paboThl). Bo-BTOPHIX, €CITU paCTBOPUTEIH XPAHUTCS
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JABHO (HAIpUMeEp, TPU MecsIia U 00Jee ¢ AaThl H3TOTOBJICHUS ), CICIYET BBITIOJ-
HUTb UCTBITAHUS BOJHOM BBITSDKKH 1O Cleayrolei Mmetoauke [9].

1. W3 3kcrpakra pactBoputens ¢ Bojoi (1:1) oTaensercs clioi BOJBL.
2. BrImomHSIOTCS Clemyronye qeHCTBUS:

a) IIpoBoasTCst HCTIBITAHMS ATOTO CIIOSI IPY TIOMOILH JIAKMYCOBOH OyMma-
ru. Ecnu BoOHBIN CIIOW MMEET CHIIBHO KUCIYIO PEakiHIo, B XJIOPCO-
JlepKaleM pacTBOPUTeNe MOBBINIEHO cofepxkanne H', u oH, ckopee
BCETO, HENPUTOJICH K YHOTPEOICHUIO.

6) C apyruM ajJvKBOTHBIM KOJIMYECTBOM M3 3TOT'O CJIOSI IPOBOJSTCS HC-
TIBITAHUS TIPH IOMOIIN a30THOKHUCIoro cepedpa. K 10 My BogHOH BHI-
TSOKKH TIPUOABIIIETCsl 0KoJI0 NBYX Karmenb 0,025-momsproro AgNOs.
B TémHoIT KoMHaTe oOpa3el] pacmoiaraeTcs HalpOTHB JIUCTA YEPHOI
OyMaru u mpomycKaeTcs Jyd CBETa CKBO3b HETO MapayjieibHO Oyma-
re. Ecou B oOpasne 3amerHa Oemasi B3BECh, B PacTBOPUTEINE COIEP-
XHTCs 3aMeTHoe KonmdectBo Cl, pacTBOopuTeNns, CKOpee Bcero, He-
MIPUTOJICH K YIOTPEOICHUIO.

Ecnu ecTh MOI03pEHUS, YTO KUCIOTA COJCPIKUTCS BO BCEil MapTHH PacTBOPH-
TeJsl, HEOOXOAMMO HUCIIBITATh KadCOblll cocyd u3 AaHHo# naptud. COOTBETCTBEH-
HO, TIOJIOXKHUTEIBHBIC PE3yIbTATHI UCIBITAHHUS OJHOTO COCYa U3 MAPTUU HE JAIOT
OCHOBAHUH CYIHTH O MPHUTOJHOCTH Beel mapTuu. Yem OONbIINI CPOK MPOIIEN OT
JIATBl U3TOTOBJICHUS, TeM OOJIBINE BEPOSTHOCTh YXYIIICHUS CBOWCTB PAaCTBOPH-
TEJIS.

[IPUYMHA BO3MOXHOI OIIUBKU PC 15. HeycToliuMmBOCTh XJIOp-
cofiepKallUX pacTBopuTeseil. B Xiopconepkamyx pacTBOPUTENAX MOXET
obpazoBbiBaThcs 3ameTHoe konmuecTBo HCI. IlpucyTcTBHE KHCIOTBI MOXKET
pamuKambHBIM 00pa3oM CKa3aThCsi HAa BpPEMEHAX YICP)KUBAHUS U TMPOQIIIIX
NMKOB aHAIN3UPYEMBIX BEIIECTB COJCPXKAIIUX B CBOEM COCTaBE JAOMIbHBIA
Bogopoa. Kpome Toro, HCIl Bechma arpeccuBHa 1O OTHOIICHMIO K AETASIM W3
HEPrKaBEIOIIEH CTaJIN U YCKOPSIET pACTBOPEHUE CHITHKATEIIS.

YCTPAHEHUE. Ilpn ucnonb30BaHUM TaKUX PAaCTBOPUTENEH HEOOXOIMMO
0COOEHHO TIIATENLHO MOJAXOIUTH K X BHIOOPY (TI0 THITY M COIEPIKaHUIO CTaOu-
nmu3aTopoB). COOTBETCTBYIONIHE TPEOOBAHUS TOJDKHBI OBITH YETKO MPOIMCAHBI B
Metoauke. OOecrneypTe HaAAJNEKAIIWE YCIOBUS XpaHEHHS XJIOPCOICPIKAIIIX
pacTBOpUTENEH — B IPOXJIAJHOM, CYXOM U TEMHOM Mecte. Mcnonb3yiite pacTBo-
puTeNn B TEUEHHE YKa3aHHOTO Ha JTHKETKE cpoka rogHoctv. Ecimu cocyn c
pacTBOpHTENEM BCKPBIT, WJIM €CTh OCHOBAaHHS IIpelIoiaraThb HeHaJyIexariee
XpaHeHHe, Tepel]] YHoTpeOIeHHEM HCIBITAlTe KaXIbld COCyA OTHEIbHO Ha
COJIep>KaHNE KHUCJIOTHI.
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I'maBHBIN MCTOYHUK ONIMOOK MPU MCIOJIB30BAHUU XJIOPCOJCPKAIIUX PACTBO-
pUTETICH JIeKUT 3a mpeaenaMmu coOCTBeHHO xpomarorpaduu. Yame Bcero Takue
PacTBOPUTETIH HCHOIB3YIOT UISl KHIKOCTHO-KHUAKOCTHOTO 3KCTPArupOBaHUsI
OTpeessieMbIX BEUIECTB M3 CJIIOXKHOM MaTpuibl. [I0 OKOHYaHMM SKCTparupoBa-
HUsI KOHIIGHTPHPYIOT NpOOY HCHapeHHeM XJIOPCOJACPIKAIIEr0 pPacTBOPHUTES,
OJIHAaKO TIpH 3TOM MoBbImaeTcs U konnenTpamus HCl B mpobe. bonbmoit pazépoc
mpo6 mo pH MoxeT BhI3BaTh PE3KUEC M3MEHEHHS MOJMYYaeMBIX XPOMATOTPAMM.
Htak, Ba)KHO BHUMATEIEHO OTHOCUTBCS K BBIOOPY, 8 TaKXKE UCIBITAHUSIM TaKOTO
polla pacTBOPHUTEICH.

HEIITATHAS CUTYALIUA PC 16. XiiopoopM Tak:Ke BBINYCKAETCsI
NMPOMBIIIJICHHOCTBI0 ¢ /100aBKOH JBYXKOMIIOHEHTHOr0 cTadmiam3zaropa —
oneduna u 3ranona (ot 1 go 3 %). IIpu sToM conepxaHue ITaHOIA KOHTPOIH-
pyertcst He o4eHb cTporo. Clie1oBaTeNIbHO, HCIOIb30BaHNE CTA0MIM3NPOBAHHOTO
9TaHOJIOM XJIOpodopMa B KauecTBe pactBoputens st BOXKX Moxer npusectu
K OonbIoMy pa3z0opocy BpeMEH yAepKHBaHUS TPU Mepexojae Ha XIopodopm oT
JIPYTUX U3TOTOBUTENECH.

YCTPAHEHHME. B XXX nyu4ie Bcero UCrosb30BaTh UCKIIOYUTENBHO XI0PO-
¢dopM, cTaOMIM3UPOBAHHBIA TOJBKO OJIC(MHOM, €CIIM WHOE MPSMO HE TPEeIlu-
caHO B MeToAuKke. Eciam B KadecTBe JIETEKTOpa UCIONB3yeTcs pedpaxroMerp,
pasyMHEE BCEro NMpHOOpETaTh PAaCTBOPUTENb y KAaKOTO-TO OJHOTO IPOM3BOAHU-
TeJIsl, TIOCKONBKY pa3Hble (PMPMBI HCIOIb3YIOT pa3Hble CTaOMIN3aTOPBI U IPUMeE-
HSIOT UX B Pa3HBIX KOJINYECTBAX.

3aMeTHM TakXe, YTO PaCTBOPHMOCTH BOJIBI B XJIOPCOAEPIKAIIHUX PacTBOPHU-
TesIX BapbHpyeT B mpegeiax oT 80 MIH | (YeTHIPEXXIOPHCTBI YIIepox) A0
560 MuH ' (xopodopm) 1 xaxe 2500 MiH | (quxnopmeran). [IpuMeHeH e TaKnX
HACBIIEHHBIX BOJIOM pACTBOPUTENICH, BITOJIHE TUITUYHBIX UISI HOpMaabHO-(ha3HOH
xpomarorpaduy, NPUBOAUT K yTpaTe AKTUBHOCTH HAWOOJieE YacTO HCHOJb-
3yeMbIX COPOCHTOB - CHJIMKATrENs WU OKcuIa amromMuHus. [1o Mepe yBenndeHus
KOJINYECTBA BOJIBI, aJICOPOUPOBAHHON MOBEPXHOCTBIO CIUTHKATENS (3TO MIPOUCXO-
JIUT YaIlle BCEro MPH BO3PACTAaHUH COJICPIKAHKS BOJBI B IOABIDKHON (hase), pe3Ko
YMCHBIIAETCS yACPKUBAHUE M YXYIIIACTCS pa3pelieHre, IIOCKOIbKY MOJICKYJIIBI
BOJIBI 3 PACTBOPUTENS, IOTJIOMIASICh TIOBEPXHOCTHIO COPOCHTA, 3aHUMAIOT LIEHT-
PHI aICOPOIINH, U OH TEPSIET CBOIO AKTUBHOCTD.

Jns yMcHbBIICHHS COACpIKAHUSA BOABI B TOIBIDKHOW (paze HEOOXOIUMO
HCIIOJIb30BaTh OCYLIMTEIH, HAPUMEP, MOJICKYJISIPHbIE CUTA WIIH MPEIKOJIOHKY C
cunukareneM. ClieflyeT yd4ecTb, YTO TakKHe OCYLIMTENH IMPEACTABISIOT COOOi
MIPEeKpacHbIe COPOSHTHI MUPOKOTO MPOPHUIIST W NPH XpaHSHWH abcopOUpyIOT U3
BO3/lyXa BOJly U OpraHuuyeckue BemiecTBa. [[03TOMy OCYLIUTENHU Mepe]] UCTIOIb-
30BaHMEM ISl PACTBOPUTENS HYKHO TINATEIBHO OYHCTHUTBH, JUIS YEro dvaiie
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npuberaroT K ux HarpeBaHuio. K coxxaneHuro, Jake Moclie TaKOW OYMCTKH Ha
MOJICKYJISIPHBIX CHTaX OCTaETCs 3aMETHOE KOJIMYECTBO MUKPOUYACTHUI] OCYIITHTEIS.
MuKpoJacTHIBI MOTYT 3aCOPHUTH (DPUTTHI WM KOJOHKY, BCJICACTBHE YErO BO3-
pacTtaeT NaBJICHHE B CHCTEME, a 3arpsA3HEHHS MOTYT W3MEHHTh XHMHUYECKHE
CBOWCTBa COpOCHTA M CKa3aThCS Ha XpOMAaTOrpadIeCcCKUX pe3ynbTaTax.

Kak BapmaHT, MOXKHO MOJACPKUBATH B PACTBOPUTEIIC BCET/Ia OJHO M TO KE
colep)kaHre BOMABI, IPU HEOOXOTUMOCTH, NO0ABISISI €€ KOHTPOJIUPYEMBIM 00pa-
30M. B HEKOTOPBIX Cllydasix pacTBOPHUTEINb HPEIBAPUTEIBHO HACHIIAIOT BOJOU.
Brpouem, 1 37ech pa3dpoc MOXKET ObITh JOBOJBHO BEJIHK, MOCKOJIBKY PacTBOPH-
MOCTb 3aBHUCUT OT TEMIEPATYypPhl.

3.1.E.3. Booa. B oOpaniénno-¢asHoit xpomatorpadun Boga Kak COCTABIISIO-
I1ast MOJBIDKHON (ha3bl UCTONB3YyeTCS MOYTH BCerga. JTO — CaMBIi pacmpocTpa-
HEHHBIN pacTBOpuTeNnb Mg JKX. IlockonbKy Boja, Kak pacTBOPUTENbL MpUMeE-
HSIETCS TIOBCEMECTHO, KaXKIbIii XpoMaTorpaducTt 3HAKOM C €€ CBOWCTBaMHU U
HUMEET OIBIT pabOTHI ¢ HEH. DTO MPUBOIUT K TOMY, YTO MHOTHE MPEIIOJIaraT,
OYATO WCIOJIE30BaHKUE BOABI HE MOXET IOBJICYb 32 COOOH HUKAKUX WM ITOYTH
HUKaKWX 3aTpynHeHuid. Takoe OJIarogyIiHoe OTHOIICHHE K BOJE UII MHOTHX
XpOMaTorpaucToB MPEBPATWIO HMX NPAKTUYCCKYH paboTy B HACTOSIIHA
KOIIMap.

Bonay ounmiaroT TakuMm crocoOoM, 4ToOBI yIAUTh KaK OpraHUYeCKHe, Tak U
HeopraHuueckue 3arps3Hutenu. Eciu Boga npousBe/ieHa U yrakoBaHa HaaJexka-
M obpaszom, eé pH cocraisieT 0KoJIo 7, OHa COJCPKHUT BECbMa Mallble KOJIH-
YecTBa OPTaHMYECKUX M HEOPTAaHMYECKUX IIPUMECei W BOBCE HE COICPKHUT OaK-
Tepuil. MHOTHE M3TOTOBUTENIN KOHTPOJHUPYIOT BBINIOJHEHHE 3THX YCIOBUU TIO
3HayeHuto pH, manomy rpaguenty B XX ¢ YO nerekTropom, BHICOKOMY YIEb-
HOMY COIPOTHBJICHHIO M OTPHUIATEIIFHOMY Pe3yNIbTaTy MHKpPOOHOJIOTHYECKUX
ucneiTanuid. OkoHUaTeNnbHbIE 3HaYeHHe pH u copepkaHue MeTalIOB B BOJE
3aBUCST HE TOJBKO OT TEXHOJOTHH MPOU3BOJCTBA, HO U OT YMAKOBKH U MPOJIOJ-
JKUTEIBHOCTH COTPUKOCHOBEHHUS C BO3IYXOM (TIOCKOJIBKY B BOJIE PAacTBOPSCTCS
JIBYOKHCH yriiepona). Kpome Toro, npu AMTeNbHOM XpaHEHUU MaTepual cocyna
MOJKET CKa3aThCs Ha 3HaueHnu pH.

Kak ToJbKO 3aKpBITHIA COCYH C BOJOW BCKPBHIBAKOT, TyAa MPOHUKAKOT adpo0-
HbIC OaKTEpPUH W IMATATCIBHBIC BEIIECTBA U HUX. bakTepuu HAYMHAIOT pa3MHO-
*Katbes. Ecim Boly He cMemath ¢ 3aMETHBIM KOJIUYECTBOM OPTaHUYECKOTO MO-
midukaropa (HalpuMep, alleTOHUTPIIa B KonudecTBe cBoime 10 %), 6akrepun
OyayT TpOIOIDKAaTh pPa3MHOXAThCA. PacTBOpHTENb 3arpsA3HAETCS JKUBBIMH M
MEPTBBIMH OakTepwsiMH, (pparMeHTaMu KIETOYHBIX 000JI0ueK, (pparMeHTaMu
MENTUAO0B OeTKOB caMux OakTepuit. Korjga Takoi pacTBOp MpoKadyMBaeTCs depes
KOJNOHKY 11t BOXKX, 3arpsa3HeHus muO0 HAKATUTUBAIOTCS, IMOKA HE TEPETpy3sT
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KOJIOHKY, ITOCJIC YEeTO MPOMCXONT HX MPOCKOK, JIMOO, €CIIX IFOCHT JTOCTATOYHO
CWIIEH, DITIOUPYIOTCS BMECTE C aHAIM3UPYEMBIMH BellleCTBaMu. B mo0oM ciaydae
Ha XpOMarorpamMMe BO3HHKAIOT HENpEJBUACHHbIC M HEHOIMYCTUMbIC MHKH, HE
CBsI3aHHBIE C TPOOOiA.

OOBIYHO poCT GakTepuil yaaéTcst NPeOTBPATUTh MM 32 CUET 100aBICHUS B
BOJly OpPraHMYECKOro KomroHeHTa (Hampumep, oT 10 mo 15 % aneronutpuia),
WM 33 CUET BBICOKOTO MIIM HU3Koro pH (Hampumep, Oydep Ha OCHOBE YKCYCHOMN
kuciotel ¢ pH < 4 nnu 6opatusiii 6ydep ¢ pH > 8). [anee, cnadplii 251t0eHT B 00-
paménao-(pa3HOM pa3/IeneHn , 0 BO3MOKHOCTH, TOTOBAT ¢ JOOAaBIIEHHNEM Opra-
HHUYECKOTO PACTBOPHUTENS, OH HE JOJDKEH IPEACTaBIATH COOOM YHUCTYIO BOXY.
Jlydmre, utoOBl OpraHUYecKnii MOANGUKATOP BOJBI, YAOBIETBOPSIOMINIT TpeOO-
BaHMSIM XpoMaTorpaduu, coiepxaics B CaMOi BBICOKOH JOITyCTUMOM KOHIICHT-
panuu yxe B pe3epByape co CIa0bIM JIIIOCHTOM.

3HAYUTEIBHO XYAIIasi CUTyaIlls MOXET HACTYIUTh, €CIM OaKTepHH IPOHHU-
KaloT BO BCE «IIEJH U 3aKOYJIKM» Xpomartorpada mst BOXKX. DnemeHTs! ¢ 60i1b-
LIOH TUTOWIAa/NbI0 TIOBEPXHOCTH (HampuMmep, BHYTPEHHHE (QUIBTPHI pe3epByapa,
GpuTTH B TPYyOONPOBOIaX M KOJIOHKE) MPEKPACHO TOAXOMAAT JUIS Pa3MHOKEHUS
Oakrepuii. Ha xpomaTorpamMme Hanmmuue OakTepHil MPOSBISIETCS Kak HEOXKHIaH-
Hble W HEBOCIPOM3BOJMMBIE THKHU. YCTpaHEHHE TaKWUX 3arps3HEHUN KpaiiHe
TpynoéMKo. Bee a7eMeHThI U3 HeprKaBeIolel CTau HY)KHO TPOMBIBATh CIIA0BIM
pacTBOpOM a30THOM KHCIOTHI, a 3aT€M BOJOH W METAaHOJOM (BHAdJale CIeAyeT
yOeqUThCS, 9TO BCE DIIEMEHTHI JKUAKOCTHOTO XpoMaTorpada BEIICPKUBAIOT JIEH-
CTBHE a30THOM KHCIOTHL. Te, YTO HE BBLAEPKMBAIOT, HEOOXOAWMO OYMINATH B
COOTBETCTBUM C YKAa3aHUSMU U3TOTOBUTENS, UM 3aMEHSTB).

UroOBl penoTBPaTUTh POCT OakTepwili B BOjAE, HEKOTOPHIE NMPOWU3BOANUTENN
nmobasistoT a3 HaTpus. [IpucyTcTBHE a3maa cka3pIBaeTCs Ha MPOLECCaX MOHO-
0OMEHHO M HOH-TTAPHOW XpoMaTorpaduu, a TakKe Ha padoTe MCKTPOXUMHYEC-
KHX JETEKTOPOB, KOTOpble MHOIJAa UCHONB3YIOT B 3TUX MeTojax. Ilockombky
as3ul HaTpusl 00pa3yeT B BOJE MOHHBIA pacTBOP, OH MOXET HESBHO, HO 3aMETHO
MOBIUATh HA XPOMATOTPAPUI0 aHAIU3UPYEMBIX BEUICCTB, COACPIKAIIMX JTAOUIIb-
HBIH MIPOTOH, a TakXKe OoJiee CIIOKHBIX BEIIECTB, HAIIPUMEp, TIETITHAOB U OEIKOB.
Kpowme Toro, ucrons3oBanne a3uaa HATPHUS COMPSDKEHO CO CIOXKHOCTSMH B ILIa-
HE TEXHHUKH O€30IIacHOCTH M MPOW3BOACTBEHHOHN THTHEHHL. B ciydae mpumene-
HUS HETIPaBIJIBHBIX CIIOCO0O0B YTHIIM3AIMHA MOTYT 00pa30BBIBATHCS B3PHIBOOIIAC-
HBIC a3UbI TSHKENBIX METAUIOB (HAPUMEP, NMPH COMPUKOCHOBCHUU C METAJLIH-
YECKUMHU CAaHTEXHMYECKUMU U3JCNIUAMU, €CIU a3ubl CIUBAIOT B KAHAJIU3ALHUIO).
Kpome Toro, azuj HaTpus OTIUYAETCS CHJIBHOM TOKCHUHOCTBIO U KaHIEPOTEH-
HBIMH CBOMcTBaMH. [Io3TOMY 00paInaTscsi ¢ HUIM HY>KHO KpaifHe OCTOPOKHO.
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Bona — pactBopuTenb, MMCIONIMNA, BHAMMO, caMO€ OOJBIIOE KOJIHMYECTBO
KJIACCOB YHCTOTHI B COOTBETCTBHH C 3aJJOKYMCHTHPOBAHHBIMH TEXHUYCCKUMU
yenoBusimu (TY). Croma otHocarcss TY takux opranusanmid, kak ACS, USP,
ASTM, SEMI, a taxxe obmue TY, Hanmpumep, Ha BOAY KJlacca «HE cojaepiKaras
MUPOTEHHBIX BEIIECTBY. BechbMa BaxkHO, YTOOBI BOZA, UCIIONB3yeMast B METOANKE,
cootBercTBOBajsa TY. [lockoabKy MHOTHE U3 YIOMSHYTBIX OpPraHU3alUi BKITIO-
yaroT B TY HcCHBbITaHUS, HE XapaKTepHBIC U1 MPOU3BOAUTEICH pacTBOPHUTEICH
BBICOKOW 4HUCTOTHI miusi BOXKX, BakHO 3ampammBaTh (GUPMY-IPOU3BOIUTEIS
BCSAKUH pa3, KOrZa BO3HHUKAIOT HESICHOCTU TI0 MOBOJY HMPUTOJHOCTH BOJIBI JJIS
BOXKX.

Ecmu Boma ximacca «uist XKX» npon3BoauTcs 1abopaTopreii caMOCTOSTEIBHO,
00513aTETFHO JIOJDKHBI OBITh YCTAHOBIICHBI (PHIBTPHI, MTO3BOJISIOIIAE 00CCIICUUTh
JIOJDKHBIA YPOBEHBb YUCTOTHI (HAIIPUMEP, YTOJIBHBIC, 00PaTHO-OCMOTHYCCKHE, Ha
MOHOOOMEHHBIX CMOJax). [IpOMBINIUIEHHOCTh CEPUHHO BBITYCKAET MHOXKECTBO
Pa3HBIX YCTaHOBOK ISl OTOW IIEJH, TaK 4TO MOAPOOHBIM MepedeHb TPeOOBaAHMIMA
nabopaTopun W OMHUCAHUE MOPAAKA MPUMEHEHHUS TOMOXKET M3TOTOBUTEIIO TAaKUX
puOOPOB MOA00PATh HYKHYIO KOMIUIEKTAIIUIO (B YAaCTHOCTH, BXKHO, B KaKOM
TIOPSIIKE YCTAHOBIICHBI (DUIIBTPHI).

HeoOxonnMo MpoOBECTH HCHBITAaHWA TAaKXKE M HWCTOYHWKA IIOIaYM BOJABI B
CUCTeMy OYHCTKH. Ecim B Hell COIEp>KUTCS CIUIIKOM MHOTO HEOPTaHMYECKHX
WM OPTaHWIECKUX MpUMeEcel, BO3MOXKHO, IPUAETCS MPEAYCMOTPETh OTACIBHYIO
YCTaHOBKY JUISI IPEABAPUTEIHHON 00pabOTKH BOABI MEXIy MCTOUHHUKOM H yCTa-
HOBKOM AJI1 TOOYUCTKHU. 3aMETUM, YTO BOJA TOPOJCKUX CTaHIMM BOIOOYUCTKHU
pasnudaercs Mo XapakTepUCTUKaM B 3aBUCMMOCTH OT BPEMEHHU I0/a, MOCKOIbKY
JeTOM B He€ 00aBIISAIOT O0JbIe 00e33apakuBaIOIINX BEIICCTB, YeM 3UMOM.

3acToifHbIC 30HBI B CUCTEME BOIOIOATOTOBKH, €CIIU OHH €CTh, MPEACTABISIOT
co00¥ MPEeKpacHOE MECTO JJIs pa3MHOXKEHUs OakTepuil. CiaemoBaTeNbHO, HYKHO
MPOAYMATh PEIUPKYISAIUOHHBIC XapaKTCPUCTUKU CHCTEMBI. BBIXOmHBIE TPYOO-
MPOBOJBI JOJDKHBI OBITH W3TOTOBJICHBI W3 WHEPTHOTO JKECTKOIO Marepuaia,
Hanpumep, (roporutacta. BrpoyeM, HE3aBUCUMO OT MPHPOJIBI MaTepHaia, BbI-
XOJHBIE TPYOOIIPOBOABI, HAXOMASIIMECS B MOCTOSHHOM KOHTAKTE C BO3/AYXOM,
MOTYT ObITh MCTOYHHKOM CHJIBHBIX 3arpsi3HEHU, €CIIM MX HE 3aKPbIBAaTh IOCIE
paboThI B 00S3aTEILHOM TTOPSIIKE KOJITIAaYKaMH.

Ipu ucnonp30BaHUM COOCTBEHHBIX CUCTEM BOJOOYHCTKH HEOOXOIMMO pa3pa-
00TaTh ¥ CTPOTO BBITIOIHSITH TpapuK PeTrIaMEHTHO-TIPOPMIAKTHIECKUX PpadoOT 1Mo
3aMeHe MaTPOHOB (HUJIBTPOB, COCAMHUTENBHBIX W CIUBHBIX TPYOOIPOBOIOB, a
TaK)ke BHEAPHUTh B CUCTEME OOecredeHHs KauecTBa MPOTOKOJ MOTOYHBIX aHa-
JIM30B ISl TIPOBEPKU TOTOBO BOJIBI HA YUCTOTY.
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HEIITATHAS CUTYALUSA PC 17. HenpenBujieHHble MMKH B 00pamiéH-
HO-pa3HOl XpoMmaTorpaduu B IpajiMeHTHOM peKHMe C HCIO0JIb30BaHHEM
BO/IbI. Takue SBIEHUS MOTYT HPOSBIATHCS MO-pasHOMY. Bo-nepBbIX, Ha XpoMa-
TOTpaMMax HEO)KHAAHHO MOTYT BO3HUKAaTh HOBBIE IIMKH, pa3Mep M BPEMEHa
BBIXO/1a KOTOPBIX 3aTE€M OCTAIOTCS HEM3MEHHBIMHU. BO-BTOPBIX, N3MEHEHHS MOTYT

OBbITh TOCTENICHHBIMH, pa3Mep MUKOB U BPEMs UX BBIXOJIA MOTYT MEHSTHCS (CM.
puc. 3.8).

YCTPAHEHMUE. Takoro pojia omuOKH MpY UCTIOIB30BaHUN BOJIBI B TIOJBHXK-
HOM (pase 0OBIYHO BO3HHMKAIOT MPHU TMEpexojie Ha HOBYIO MapTHIO BOJILI (eciu e€
MIPUOOPETAIOT HAa CTOPOHE) MIIU TPU MPHUTOTOBICHUU CBEXEH IMOJBMKHON (hasbl
Ha OCHOBE BOJBI COOCTBCHHOTO W3rOTOBICHHA. WX yCTpaHEHHWE OCHOBAHO Ha
TOM, YTO U3MCHCHHE BPEMCHHU BBIICPKKY MEepe]l HA4aJlOM TpaJMeHTa MPUBOIUT K
MPONOPIIMOHATHPHOMY HW3MCHEHHIO pa3Mepa IHKa 3arps3HUTENs, ITOCKOIBKY
OoJIbIIIee KOJMMYECTBO CIA00r0 ITFOCHTA OCTYITUT B KOJIOHKY.

UroObl HamIekKaIUM 00pa30M HCIBITATh JJIIOCHT, MPOBOJAT PSII OMBITOB B
TPaJUCHTHOM PEXHMME, OTIMYAIOIINXCS TOJNBKO BBIICPKKOW MEepe]] HaualoM Tpa-
queHTa. OOBIYHO KOJMYECTBO TAKUX OIMBITOB HE MEHBIIC mpéx, MPUUYEM TEPBEIC
JIBA — B MICHTHYHBIX YCIOBUAX. [IepBEIil OMBIT HCIIOAB3YETCS ISl IPOMBIBAHUS U
YpaBHOBEUIMBaHUSI CHCTEMBI, BTOPOIl M TPETUil — JUIs TIOJyYCHUs PE3YJIbTATOB K
cornocTaBieHuio. Eciu pa3Mepsl Muka Ha XpOMaTrorpaMmax B 3THX OIIBITaX COB-
MaNarT, KICTOYHUKOM 3arps3HeHHs SBIseTCs He cialblil aroeHT. Ecnm ke pas-
Mep NHKa BO3pacTaeT MPY YBEINYECHHH BPEMEHHU BBIICPHKKH, MPUIMHA OMINOKH —
OJIMH W3 KOMIIOHEHTOB CJIA0OTO AIIOCeHTa. Eciu 3arpsA3HUTENh IOCTYyMaeT ¢
BOJIOH, CIIEyeT B3ATh HOBYIO OyTBUIb MM MEPEHTH K JAPYTOH MapTUH; B CIydac
COOCTBEHHOTO M3TOTOBIICHHS BOJBI HEOOXOAUMO JITUTESIHHO MPOMBITh YCTAHOBKY
JUTS BOJIOOYHCTKH, BO3MOXHO, MOTPEOYETCS OYMUCTHTH WM 3aMCHHUTH (DHIBTPHI
WIN WOHOOOMEHHHMKH. [IOMHUTE, 4TO MPH TOJYYSHWH BOJbI, HPUTOJHOM st
paboter B BOXKX, HyXHO CIUTh W3 CHCTEMbl HE MeHee 1—2 IIMTPOB BOJIBI
npexJe, 4eM 0ToOpaTh HY)KHOE €€ KOJIMYECTBO.

Ecnmu HenpenBUICHHBIC MUKU HA XPOMATOTPAMMax BO3HHKAIOT IMPH 3aITyCKe
cuctembl BOXXX, koTopas 10o1T0 HEe 3KCIUTyaTHpPOBallach, HanboJiee BEPOATHYIO
MIPUYHHY 3TOTO CIEIyeT HCKAaTh B pe3epByape AJ craboro 3roeHTa. B HexoTo-
PBIX cIIy4asx B KauecTBE C1a0O0Tro 3IIIOCHTA MCIONB3yeTcs yucTas Boga. Camo mo
cebe 9TO He MPUBOIUT K OIMUOKAM, €CII TOJBKO pe3epByap W BXOAHOW (HIBTP
xpomarorpada MOABEPTaIOTCS PETYISIPHON OYMCTKe WM 3aMeHe. MHaue Ha
MMOBEPXHOCTAX pe3epByapa M (QIIbTpa HAPACTAIOT KOJOHUU OakTepuil. B koHIe
KOHIIOB, UX KOJHYECTBO CTAHOBUTCS OCTATOYHO OOJIBIIHMM JUIS TOTO, YTOOBI U
OCTaTKU W MPOAYKTHI )KH3HECITEIHPHOCTH POHUKIN B XpoMarorpad u HaOIro-
JTAJTACH B BUJIE TIMKA WJIM MUKOB. B mom00HBIX ciryyasx TpeOyeTcs MmojHast O4nCT-
Ka pe3epByapa U BCEX 3JIEMEHTOB Ha BXoJie Xxpomarorpada.

193



OBHAPYXXEHWE W YCTPAHEHWE HEMCMNPABHOCTEW CUCTEMbI BOXX

YroObl m30exaTh ATOW OIMIMOKM, JIydlle BCEro, YTOObI BOIHBIA pacTBOP
coJieprkall aHTHOAKTEepHaIbHOE BEIIECTBO (a3u/] HATPUs, OJHAKO CM. BBILIE CO00-
pakeHus Oe30mMacHOCTH), Oydep, MOCTATOYHO KHCIBIM WM IIETOYHON IS
NpeoTBpalleHss pocTa OaKTepHil, WM JOCTATOYHO OPraHHYECKOro BEIIECTBA
(mampumep, 10 % wu Goree aneTOHUTPHMIA), YTOOBI 3aTOPMO3HUTH HX pocT. Ecimn
aHTHOAKTepHaJbHble 00ABKM HECOBMECTUMBI C METOAUKOW, MPEAyCMOTPHTE
peryJIsipHYIO 3aMEHBI BOJIBI 1 OYUCTKY BXOJHOTO (pUIIBTpA.

He 3a0pIBaiiTe, 9TO CHCTEMBI JJIsI TIPUTOTOBJICHUS COOCTBEHHON BOJBI HYXKHO
PETyISpHO 3KCINTyaTUPOBATh WM HPOMBIBaTh. [laTpOoHBI (MIBTPOB MOIIEKAT
peryIsapHON 3aMeHe, a CIMBHBIC TPyOOIPOBOABI — MEPHOANIECKON OUNCTKE WM
3ameHe. Cpoku NpoBeZeHUsI pabOT OINPEAEISIOTCS M0 KOJUYECTBY JUTPOB OYH-
NICHHOW BOJBI TNPUBCACHHBIX B TEXHHYCCKHX XapPaKTCPUCTUKAX IAaTPOHOB,
MIPEAOCTaBISIEMbIX HM3roToBHTENEM. KoimdyecTBO NMpou3BeNEHHON BOIBI HEOO-
XOJMIMO PETUCTPUPOBATH, BKJIIOYAs B 3TO KOJIMYECTBO MPOMBIBKY B Hadaie
SKCIuTyaTanun. [1aTpoHsI moIexar 3aMeHe 0 TOT0, KaKk OHHM BBIPa0OTalOT CBOM
pecypc.

3.1.E.4. Ayemon. Baxxaoe CBOWCTBO alleTOHA, KaK yXe OBLJIO CKa3aHO, COC-
TOUT B TOM, YTO OH, Kak ¥ m3onporwioseiid ciupt (MIIC), npencrasmnseT coboit
«YHUBEPCAIBHBIN» PACTBOPHUTENh. DTO O3HadaeT, uTo W amnetoH, U WUIIC sB-
JSIFOTCS TIOJTHOCTBIO CMEIIMBAEMBIMH C DPAaCTBOPHTEISAMU pAa3HBIX KJIACCOB —
napapuHaAMH, XJIOPCOACPKAIMUMHU TTapapuHaMH, KETOHAMH | (ITO BaXKHEE BCETO)
Bos10#. COOTBETCTBEHHO, C MaTepHalaMi OCHOBBI, KOTOPBIE MOTYT IIPUMCEHSATHCS
KaK B HOpMaJIbHO-(Da3HOH, TaK ¥ B 00paméHHo-(Ga3Hoi Xxpomarorpaduy, a TakxKe
B CIIydYasxX, KOTJa B KOJIOHKY CIIy4aifHO MOIan HeCMCIIUBACMBIN PacTBOPHUTEIb,
anetoH (mu UTIC) MOXHO HCIIONB30BaTh A «o0OpamieHus (a3l WM KaK pactT-
Bopsiromuii peareHT. Hanpumep, 4ToObI IIepeBecT KOJOHKY HA OCHOBE I[MaHO-
MIPOMHJIAa U3 HOPMAaJIbHO-(PA3ZHOTO peXUMa, B KOTOPOM B Ka4eCTBE PACTBOPHUTEIIS
HCIIOJB3YEeTCsl CMECh TeKCaHa M JUXJIOpPMETaHa, B 0OpamEHHO-(Pa3HbII PeXuM ¢
HCTOJH30BaHUEM CMECH AalleTOHWTPHJIA C BOZIOH, MOXXHO Ha MPOMEKYTOUYHOU
CTaguM ypaBHOBECUTH KOJOHKY ¢ amneroHoM wmium UIIC (mpm 3TOM criemyer
OTMETHUTb, YTO Ha 3Tamne oOpalieHus HU B KOEM Clydae He JOJDKHBI MCIIOJIb30-
BaTbCsl Oydepsl; eciu Oydep MCIoIbp30BaICs paHee, 0 BBOJA B KOJIOHKY alleTo-
Ha win UTIC BHauane ypaBHOBeChTe €€ ¢ pacTBopHTeieM 0e3 Oydepa).

Ckoub IpUBIIEKATEIFHBIM HE Ka3aJI0ch OBl CBOHCTBO YHHBEPCAIBLHOCTH, XPO-
MaTorpaguCThI JODKHBI OTAABaTh ce0e OTYET B TOM, UTO allCTOH BeChMa aKTUBCH
XUMHYECKH, KPOME TOTO, IOJBEPracTCs CAMOKOHICHCAIMH C 0O0pa3oBaHHEM
JIMAIIETOHOBOTO CIHPTA M BBICHIMX OJMMToMepoB. OOBIYHO «COCTAPUBIIHUACS)
allETOH COJIEP>KUT HECKOJIbKO MUJUIMOHHBIX J0JIeH quanieToHoBoro cruprta. Kak
MPaBUJIO, B XpoMaTorpapuUecKuX pas3feleHUAX TaKoil ypOBEHb IpPUMECH HE
MPUBOIUT K OMHMOKaM. [ JTaBHBIM MIX MCTOYHHUKOM SIBJIICTCS IPUMEHEHHE aleTo-
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HA B COYCTAHUHM C PACTBOPHUTEIISIMHU, ONPEACISICMbIMH BEIIECTBAMU M TOJBHK-
HBIMH (pa3amu, C KOTOPHIMU OH MOXKET BCTYIAaTh B XUMHUYECKUE peakimu. Hampu-
Mep, C TeUeHHEM BPEMEHH alleTOH BbI3bIBACT HEOOpATHMblE XUMHYECKUE H3Me-
HeHus1 copOeHTa ¢ aMUHONIPOIMIbHBIMU rpymnamu. ClieoBaTenbHO, XOTS alle-
TOH U MPUTOJICH KaK PACTBOPUTEIb LI XpOMATOrpadhHuecKoro aHajiu3a caxapoB
(Tme 3a4acTyro0 HCIOJB3YETCS aMHUHOIIPOIMJIOBBIA COpPOEHT), ISl JJTUTEIbHON
9KCIUTyaTal[Ui OH HEIPUEMIIEM.

B 3akimodeHre OTMETHM, YTO HEYCTOWIMBOCTh MJIM HEKOTOPHIE 0COOBIE CBOM-
CTBa pacTBOPHUTEISI MOTYT OKa3aThCS OMACHBIMHU ISl IPOOBI, PACTBOPHUTEIIS MIIN
xpomarorpada B 1es1oM. XpoMaTorpaducT T0HKEH U3yIUTh CBOMCTBA PaCTBOPH-
TENs, B TOM YHCJE, €T0 PEAKIIMOHHYIO CIIOCOOHOCTH, MPEXKAC YeM €ro mpuMme-
HATh. DTO IMO3BOJHUT HM30€XKaTh HETOYHBIX WU HEKOPPEKTHBIX PE3YJBTaTOB H
HaIpacHO! MOTEPH MHOTHUX YaCOB BPEMEHHU.

3.1.E.5. IIpumecu, npucymcmeyiouiue é pacmeopumesinax 6blCOKou Yucmo-
mut. OlHA U3 TJIABHBIX TPYJIHOCTEN, C KOTOPBIMH CTaJKUBAETCS MPOU3BOAUTEID
pacTBopuTeNeld BBICOKOW YHMCTOTBI, — 3TO HEOJHOPOJHOCTH CHIPbs, KOTOpOE
HCTONB3YETCsI P UX MPOou3BoACTBe. CYIIECTBYET MHOXKECTBO CIOCOOOB MOITY-
YCHUS WCXOIHOTO CHIPhS: (DpaKIMOHUPOBAHUE TUCTHUIUIATOB, IIOJYYACMBIX B
OOJIBIINX KOJUIECTBAX, OTOOP MOOOYHBIX MPOIYKTOB KPEKWHTa HE(PTH, UCTIOIb-
30BaHME OCHOBHBIX WJIM IOOOYHBIX MPOAYKTOB CHHTe3a W mp. lIpm Kaxxaom u3
croco0OB cOCTaB M CoAep)KaHUE NpHMeceil OymyT CyIIECTBEHHO pPa3HYaThCs.
Hampumep, paccMOTpUM pacTBOPUTENb METHI-mpem-0yTuinoBbit a¢up (MTED).
Ecimu on monmyuyeH u3 HedTH, OH OOBIYHO COACPIKUT MHOTOYHUCICHHBIC d(PUPHI,
aJbAeruabl, KeToHsl U cnupThl. Eciu MTBD cunte3upoBaH U3 MeTaHoJa U U30-
OyTuIicHa, IpuMeceld B HEM ropas3io MEHBIIIE — OCTATKA METaHOJIA, N300y TIIICHA,
CIHMPTOB W3 MeTaHoja W onepuHOB W3 u300yTmieHa. [Ipuromnocts MTBED
MIPOU3BEACHHOTO W3 Pa3HOTO CHIPBS IS aHAJUTHIECKOH PaOOTHI OTMpeaessieTcs
HCKITIOYUTEIHFHO TPEOOBAaHUSAMH XPOMATOTpapuecKOTo pa3/ieIeHus.

Kyna BaxkHee ¢ TOUKM 3peHUsI KCIUTyaTallud U3MEHEHHUS, Ja)Ke He3HAUUTEb-
HbI€, UCXOJHOTO CHIPbSI C TEYCHHEM BpPEMEHHU U BIMSHHE DTUX M3MEHEHHH Ha
TOTOBYIO MPOIYKIIHXIO, T.€. PACTBOPUTENH BBHICOKOW YHCTOTHL. IIpuMepoM Takoro
poIa CIy)XHT MeTaHoiu. Panee MeTaHON KakK CHIphE conepkayi B OONBIIOM WU
HETIOCTOSTHHOM KOJMYECTBE HH3KOMOJICKYIISIPHBIE aMHHBL. TEeXHOJOTHS TeX JeT
HE TT03BOJISUIAa CTAOMIBHO YOANIATh aMUHBI, TO3TOMY YHCTHIM METAaHOJ 3a4acTyio
COXpaHsUT CICHU(PUYCCKUA «PBIOHBIH» 3amax. OJHAKO, eclid HE NPUHHMATH B
pacuéT HeMpPUATHBIN 3amax, IPHUMECH aMUHOB B BECbMa HEOOBIIUX KOJIMIECTBAX
HE MPUBOJIVIIU K OIIMOKaM B XpoMmarorpaduu.

Ha ceromusmanii neHs nmpuMeHenne meranosna B BOXKX ¢ mpumecsio amu-
HOB MOJXET OKa3aThCs HE CTOJh 0e300MIHBIM, TIOCKOJIBKY BO MHOTHX Ba)KHBIX
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cllydasx XpoMaTorpauct UMeeT Ae0 C pa3feiCHUEM OCHOBHBIX a30TCOJCpXKA-
IIMX COCAMHCHHM, U JaXe KpalHEe Mallble KOJIMYECTBA aMUHOB B PACTBOPHUTEIIC
MOTYT paJMKaJbHO CKa3aThCsA Ha pe3ysbraTax xpomartorpadguu. 3To 0COOESHHO
3aMETHO CKa3bIBACTCS B CITydasiX, KOIJa HEOOXOANMOM YacThIO aHAIIN3a SIBIISIETCSI
MOJTydeHHEe TPOM3BOJHBIX (JepUBATH3aAINA) COSAMHEHUH C (QYHKIIMOHAIBHON
amuHOrpymmnoii. COOTBETCTBEHHO, U MPOU3BOJICTBO MCXOIHOTO CHIPbS, U 3aBep-
nrarormasi 00pabotka MeraHona «uist BOYKX» ObutM M3MEHEHBI TaK, YTOOBI, IPH
HEOOXOTUMOCTH, UMETh BO3MOXXHOCTD yTAJICHUS] aMHUHOB.

VcXoMHBIH alleTOHUTPUI OOBIYHO TOMYYAOT KaK MOOOYHBIN MPOMYKT MPOH3-
BOJICTBA aKpIJIOHWTpwiIa. Kak ciencTBme, oH 9acTo COACPXKHUT B HEOONBIINX
KOJIMYECTBaX 00PAa3yIOIIMECs B MPOLECCE ITOrO MPOU3BOACTBA AKPUIOBYHO KHC-
JIOTY, aKpOJIEHH, a TaKKe aKpWIOHUTPWUJI. BONBIIMHCTBO mHpuMeced yCIenrHo
YAAISIOTCSA TPU MPOU3BOJICTBE AllETOHUTPUIIA BBICOKOM YHCTOTHI MOCPEACTBOM
XUMHYECKOH 00pabOTKH M AMCTHILIANUN. JIFOOONBITHOE SIBICHUE, TPUCYIIEE
UCKITIOYUTETHHO alleTOHUTPUITY, — HUK HA 0OpAMHOM 2paoueHme.

HELITATHAS CUTYALUSA PC 18. Ilnk «Ha 00paTHOM rpagueHTe». JT0
SIBIICHHE UMEET MECTO NPH HCIOJIh30BAHUU CHIBHOTO JIIOCHTA, COAEPIKAIIECro
AI[CTOHUTPHJI, B KOHIIC ONBITA B TPAJUCHTHOM PEXKHME, KOTJa CUCTEMY OBICTPO
BO3BpalalOT K HCXOMHBIM ycioBusM (puc. 3.13). Korma cocraB moaBmkHOMN
(ha3bl Ha 3aKITIOYUTETHFHOM JTalle OIBITA U3MEHSETCS, MOABIISETCA MUK, pa3Mep 1
(hopMa KOTOPOTO MEHSIOTCS OT OMBITA K OTIBITY.

I——’w

Puc. 3.13. lNuk B KOHLE xpomaTorpadmyeckoro onbita — NUK Ha obpaTHom rpagueHTe. OH
MMeeT MeCTO, Korfa COoCcTaB NOABWXKHOW hasbl HAYMHAET BO3BPaLLaTbCA K UCXOAHOMY.
370 sIBNEHNe BCTPeYaeTcs NoYTU UCKMIOYUTENIbHO B CMECSIX aLeTOHUTpUNa ¢ BOAOMN.

YCTPAHEHUE. Dto sBieHWe He HANUIo OOBICHEHUS, MO KpaiiHe Mepe,
TaKoro, KOTOphIe OBl YIOBIETBOPUIO OONBIIUHCTBO XpoMaTtorpaducton. JlocTa-
TOYHO CKa3aTh, YTO MUK «HAa OOPAaTHOM TPAaIMEHTE» BBIXOAWUT TOPA3I0 ITO3XKE
TOTO, KaK pa3/ieieHHe aHATU3NPYEMbIX BEIIECTB OKOHUEHO, a 3HAYUT, MPEICTaB-
JISIET COOOM BCETO JIUII dCTETHIECKOe Heyn00CcTBO. C PaKTHUECKON TOUKH 3pe-
HUS JIy4IIee OTHOUICHUE K ATOMY SIBJICHUIO — MIPOCTO €ro He 3amedarb. OqHAKO,
€CJIH, HampuMmep, TpeOyeTcs, 4YToObl BCe MUKHU B OMBITE MOJUICKATH UICHTH(H-
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KallMd ¥ KOJMYECTBEHHOMY OIPEAEICHUIO WM MCTOJIKOBAHUIO, JIYYIlEe OTKIIIO-
ynTh QYHKIHIO cOOpa JaHHBIX, KaK TOJBKO BBIMICH MOCICIHHUNA MUK, MPEACTaB-
JIAIONINI UHTEpeEC.

PaccMmoTpeHune Bcex 4acTo M PeAKO BCTPEHUAIOLIMXCS MpUMEced B pacTBOPHU-
TEJSAX BBICOKOH YHCTOTHI BBIXOUT 32 PAMKH HACTOSIIETO pasaena. Psax Hanbonee
HEYJOOHBIX OBUTH TPEACTABJICHBI BhIIIE. BaKHO 3/1€Ch TO, YTO HAIMYHE 3arpsi3-
HUTEJS B PAacTBOPHUTENE BBICOKOW YHCTOTHI MOXKET OBITH COBEPIIEHHO HEOXKH-
JAHHBIM W HENPEIBHICHHBIM, KaK JJIS TOJb30BaTENs, TaK M JUIS U3TOTOBUTEIIS.
CrnemyeT IOMHHUTB, 9TO MPOU3BOIUTENIN HE MOTYT TNPEXyrajaTh BCe BapHAHTHI
MIPUMEHEHNS KaKI0TO PAaCTBOPHUTEI, JJIsl HUX HEIeJIeco00pa3Ho MBITAThCS pas-
paboTaTh TEXHUYECKUE XaPAKTEPUCTHKH U METOMBI UCTBITAHUN U HEMpPEIBU-
JICHHBIX MPUMECcEH B HCXOIHOM ChIpbe. KpaitHe BaxkHa 0OpaTHas CBSA3b OT MOJIb-
30BaTeNCii K WM3TOTOBUTENSAM pacTBoputeici. Takas oOpaTHas CBsSI3b CTaBHT
M3TOTOBUTEINS B U3BECTHOCTh O HAPYIICHUSX B pabOTE MOJIb30BATENs, KOTOPBIMU
OH BITOCJICICTBHH MOKET 3aHATHCS M YCTPAHUTH HX.

3.1.E.6. Bauanue pacmeopumensa na ¢payopecyenyuio. OiyopumeTpuiec-
KOE JICTCKTHPOBAHUE KaK METOJl YaCTO CYHTAIOT MPEAIOYTUTECIBFHBIM B XPOMATO-
rpaduu, TOCKOJIBKY COOTBETCTBYIOIIUEC METOIMKH aHAU3a OTIUYAIOTCS COYEeTa-
HHEM KaK CaMBIX HU3KHX IPEIeNoB 0OHApyKEHHs, TaK U CAMOM BBICOKOH TyBCT-
BUTEJIBHOCTA CPEAM PaCHpOCTPAHEHHBIX METOJOB JeTeKTupoBaHus misa XKX.
JlarHHOMY MeTOIy MpHUCYIIa W BBICOKAs CHEHM(UIHOCTh, TaK KaK 4HCIO (iyo-
pEeCUMPYIOIINX PACTBOPUMBIX BEIIECTB HEBETHKO. YKa3aHHBIE CBOWCTBA IAarOT
XpoMaTorpaducTy BO3MOXKHOCTh BBISBHTH (DIYOPECIHMPYIONINE aHATH3HPYEMBbIC
BEIIIECTBA B MAJIBIX KOHIICHTPAIUIX CPeIu HE(MIYOPECIHUPYIOMINX COMYTCTBYIO-
IMX BellecTB. Eciu comyTCcTBYyIOMKE BeliecTBa Takxke (IyopeclUupyIOT, Jajlb-
Helflee pa3mTudeHue BO3MOXKHO B JCTEKTOPE MOCPEICTBOM TOHKOTO PETyIUpPO-
BaHUS JUIMHBI BOJHBI BO30YXKIAIOMIETO M3IYYCHUS M TOYHOTO IOAOOpa IUTHHBI
BOJIHBI UCITYCKaHUS IS aHAJIH3a.

UroObl B MOJHON Mepe UCIOJIb30BaTh MPEHMYIIECTBA, KOTOPBIE NaéT (iyo-
peCUeHIMsI ISl aHajau3a, pa3padoTaHO MHOXECTBO PEAreHTOB VIS IOTyYCHHS
(bayopecupyromux MPOU3BOAHBIX. DTH PEareHThl OOBIYHO TPUMEHSIOTCS IS
OTIpe/IeTICHUs] KOHKPETHBIX (DYHKIIMOHATIBHBIX TPYII (AMUHOB, THAPOKCUIIOB HIIH
THOJIOB), ¥ UX CIEHU(DUIHOCTH CO3AET AOMOTHUTELHBIC BO3MOXKHOCTH BbIAEIE-
HUSI aHAJIM3UPYEMOTO BEIIECTBA CPEAN COMYTCTBYIOMINX.

Bribop ¢uryopectmpyromiero Mapkepa 3aBUCHT OT THIA IEPUBATH3AIIAN
(mpen- WM MOCTKOJIIOHOYHOW) MCIONB3yEeMOH I JaHHOTO aHaIH3a, IOCKOJBKY
MIPOYHOCTE XUMHUYECKOW CBS3M aHAIHT-MAapKep MOXKET CHIIBHO Pa3HYaThC.
CrnenoBatenpHO, B CIy4ae MPEIKOJIOHOYHON AEPHBATHU3AINH, MIPEXKAE, YeM pa3-
pabaThIBaTh MCTOAMKY aHAllM3a, BAXXHO OINPEICIUTh BPEMs IPOLICIIICTO OT
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MOJTy4eHHsT TIPOU3BOIHOTO JI0 aHAJK3a, a TAKXKE YCTOWYHUBOCTH MPOJIYKTA Peak-
UMK B MOABMXXHOU (paze. B ciyuae MOCTKOJOHOYHON [EpUBATU3AIUU CIEIYET
OLIEHUTh COBMECTHMOCTh PEaKLMOHHOTO peareHTa ¢ xpomartorpaduieckoi cuc-
TEMOii, a TaK)Ke CKOPOCTh PEAKIHH.

Ecmn He ymaéres momoOpaTh Mapkep, He oOnagaronuii (iryopecrieHTHBIMU
CBOWMCTBaMH JI0 TIPOBEJCHUS PEAKITHH (TO €CTh U3HAYAIBLHO HE MAIOIIAN OTKIIMKA
JeTeKTopa) U (HIyopecuupyomui ocie peakiiuu, MpuodpeTaeT BAKHOCTh Bpe-
Ml BBIXOJId M3JUIIKOB HEMPOPEArupoBaBIIErO PEareHTa, MOCKOJIbKY OH OOBIYHO
JnaéT oueHb OOJIBIION MUK Ha XpOMaTorpaMMax, 1o CPaBHEHHIO C TIMKaMH OIpe-
JICTSIEMBIX BEIIIECTB.

Ipu ncronp3oBaHNK I aHANMU3a (HIyOPUMETPUUECKOTO IEeTEeKTOpa KpaifHe
Ba)KHBI B3aHMMOJCIHCTBHS MEXITY PACTBOPHUTEIEM U PACTBOPEHHBIMH BEILIECTBAMH.
OTH B3aMMOIEHCTBHSA MOTYT CHJIBHO BIHATH Ha BOCIIPOHM3BOIMMOCTH, NPENEIIBI
OOHapyXEHHS U YyBCTBHTEIBHOCTH METOIUKH. [Ipexe Bcero, y CoeIMHEHNUH, B
9JIEKTPOHHBIX CHEKTPax MOTJIOMIEHHS KOTOPBIX MPOSBISIIOTCS N — T* - mepexo-
16l (HanpuMep, y KETOHOB) B HETIOJISIPHBIX M alPOTOHHBIX PAacTBOPUTEISIX (Ha-
npumep, napaduHax u 3¢upax) Qayopecueniys ciada UM BOBCE OTCYTCTBYET.
OnHako, B IPOTOHHBIX PacTBOPHUTENSX (HAIIpUMEp, B METaHOJIC) OTH BELIECTBA
¢ryopecunpytor. HanpoTus, coenyHEHUS B 3JNEKTPOHHBIX CIIEKTpaX ITOTJIOIIE-
HUS TPOSIBIAIOTCA T — T* - IepexXonbl (HapUMep, MONUIUKIOAPOMaTHYECKUE
YIIIEBOIOPOJIBI) 3aMETHO (MIIyOpECUPYIOT B HETIOJIAPHBIX PaCTBOPHUTEIAX U 3HA-
YHUTEJBHO c1abee — B IPOTOHHBIX. Hanmmume TsHkENBIX aTOMOB B CTPYKTYpE MoJIe-
KYyJI pacTBOpHUTENS (HapUMep, TaloreHOB) OOBIYHO OCJIA0ISIET (IIyOpECEHIINIO.
3TO k€ OTHOCHTCS K MOBBIIICHUIO TEMIIEPATyphl: MOBBILICHNE Ha KaXIblil rpa-
nyc Lenbcus npuBOANT K MpuMepHO 2 %-HoMY ocliabiieHHIo (IIyopeceHINH.

[TombITKH AKCTPANOIMPOBATE PE3yNbTATHI, IOJIYYCHHBIE B PACTBOPUTEINE
OJTHOW CHICTEMBI, Ha JPYTyI0 TPeOyIOT 0C000i OCTOPOKHOCTH, MOCKOJBKY JaKe
HE3HAYUTEIIFHBIC W3MCHCHHUS TMOJIPHOCTA WM pH pacTBOpHUTENS 4acTo paju-
KaJIbHO CKa3bIBAIOTCA Ha (PIIyOPECICHTHBIX CBONCTBAX aHAIM3HUPYEMBIX BEILECTB.
OTH M3MEHEHUsI 00YCIOBICHBI CMEIICHUEM JIUIMH BOJIH MaKCHUMYMOB BO30YXkKJIe-
HUS ¥ U3JTyYCHHS BCIIEICTBUE CTAOMIM3AINN WIH JeCTaOMIN3auN HIEKTPOHHON
CTPYKTYPBI MOJIEKYJI OTIPENIEIIEMOTO BEIIECTBa (HAIpUMep, 3a CUYET MPOTOHUPO-
BaHUS WIH €r0 OTCYTCTBHUS) WIM M3MEHEHHEM IOJISIPHOCTH PAaCTBOpHUTENS (Ha-
pyUMep, TIPH 3aMEHe TeKCaHa Ha METAaHOIN).

Kpome Toro, cka3atbcs Ha (DIyopeceHIIMM MOTYT W IIPUMECH B PacTBOPH-
tene. K mpumepy, akpHIIOHUTPHII, aKPOJICHH W aKPIJIOBAst KUCIOTAa M UX MPOTyK-
THI TIPUCOCTUHEHUS K COCTaBJIAIOIINM ITOABIDKHON (ha3bl, KOTOPHIMH HHOT/AA
ObIBaeT 3arps3HEH ANETOHWUTPWI, TPH ONPENENEHHBIX YCIOBHSX (Iyopecuu-
pytoT. B ocoOeHHOCTH CHIBHO TPOSBISiETCS 3TOT 3(P(EeKT mpu MCIOIb30BaHUN
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TpUPTOPYKCYCHOW KHUCIIOTHI M TPH HAJIWYHWU NPUMECEH B alleTOHUTPUIIE U METa-
HoJje. B pe3yibrare Ha XpomarorpamMmax MOSIBISIOTCS CilydaiiHble nHkd. Taxk e,
Kak ¥ npu Y@ [eTeKTHpOBaHHHU, Pa3Mep 3THX ITHKOB MEHSCTCS NPU HMCIIOJIB30-
BaHWM TPAJUEHTHOIO DPEXHMA, ITOCKOJBKY OH IIPOIOPLHOHAIEH KOJIHYECTBY
PacTBOPHTENA, NPOKAYaHHOTO Yepe3 KOJOHKY MEXIy IPAaIUCHTHBIMH aHaJH-
3amu. Ecim mpeamnonaraercss MCIONB30BaTh yKa3aHHbIE COYETaHUS PACTBOPHU-
TeJNel, cienyeT, nepel NpUMEHEHHEM, OTIEIbHO, IPOBEPUTH CMECh PacTBOPH-
Teleil Ha (hITyopecIeHIHIO.

3.1.K. Mukpoyactuubl B pactBOpUTENSAX

Hannumne mukpoyactun B pacTBopuressix it JKX MOXET NPUBECTH K MHO-
XKeCTBY HeucnpaBHocTeil. OHM MOTYT 3aCOpPHUTb (DMIBTPHI HAa BXOJE B pe3epByap,
nouapanaTh IUTyH)KEp Hacoca, BbI3BaTb YCKOPEHHBIN U3HOC YIUIOTHEHUH IUTyH-
XKepa, 3aCOPUTh (PUTTHI HA BXOJAE B KOJIOHKY. COOTBETCTBEHHO, CIIEAYET MpH-
HSTH MEpPHI K UX yJAJICHUIO U3 PACTBOPUTENS IO €TI0 HCIOIb30BAHUS.

[IaTHaUATE JIET Ha3a][ PACTBOPUTEIH B JIA0OPATOPUU TIepe] MPUMCHECHHEM B
KX ¢uapTpoBamu NMpakTHYECKH Bcerga. B pacTBOPUTENSX COACPKAIOCH TaK
MHOTO MHKPOYACTHII, YTO (PUIIBTP 3a4aCTyI0 CTAHOBHJICS MMOJHOCTHIO HEMPOHH-
[aeMbIM WM TPUOOpeTaT KOPUIHEBBIA MBET MOCie QMIBTPOBAHUS 4-JIUTPOBOMH
Ooyteutn (puc. 3.14). Cerogas OOJBITMHCTBO PACTBOPUTENICH BHICOKOH UHUCTOTHI
GunbTpyIOT nepen (acoBkoil. XOTs 3TO HE rapaHTHPYET MOJHOTO OTCYTCTBHS
MHUKPOYACTHI] B PACTBOPHUTEIIC, KX KOJHUYECTBO HA HECKOIBKO IMOPSIKOB MEHBIIIE,
9YeM 3TO OBLIO B MPOIILIOM.

Puc. 3.14. dunbtpoBanbHasn Gymara: criega — UCronb30BaHHast; cripasa — HoBasl.
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ITo menbwieli Mepe oxHa Gupma-usrorosutens (bepauk u Jxexcon [Burdick
& Jackson]) kareropudeckn He PEKOMEHIYEeT (HIBTPOBATH MX PAaCTBOPUTEIH
NP UCTIOJIb30BAaHUU B YHCTOM BHJE WM B CMECAX 0e3 MOCTOPOHHUX 100aBoK. B
4yeM npuunHa? [IprynHa B TOM, 4TO HAIIOJIHHUTENH (HUIBTPOB, KOTOPHIE, IO UIEE,
JOJDKHBI YAJISTh MAKPOYACTHIIBI U3 PACTBOPUTEIIS, HA CAMOM Jielie T0OaBIIIOT B
pPacTBOPHUTENIh MUKpOUYACTHUIIHI B KomuecTBe B 10 — 100 pa3 OobimeM, 9eM B HEM
ObLT0 M3HAYaABbHO. B caMoM XyzmieM cirydae mocie IpoXoKIeHUs yepe3 QUIbTp
B PacTBOpHTEIIE TOSBISIOTCS HE TOJIBKO MHUKPOUYACTHUIIBI, HO M SKCTparupyemble
OpPTraHWYeCcKHe BEIeCTBA. DTO CHJILHO 3aBUCHT OT NPHPOABI PAaCTBOPHUTENS H
¢unbTpa, HO €CNIM YK IKCTparupyeMble BELIECTBA IOMNAJaloT B PacTBOPHUTEID,
OHHM HEM30eKHO HaOII0NAIOTCAd Ha XpOMAaToOrpaMMe B BUJE CIyYaHHBIX ITHKOB-
npu3paxoB. UTak, MOXKHO COKOHOMHTBL BpeMs M YCHWIIUS M U30eKaTh 3aTpyqHe-
HHH, ecJIM IPHOOPECTH H3HAYAIBHO HAUICKAIE PACTBOPUTEIIH.

HckrodeHus w3 mpaBmia «HE (QIIBTPOBATE)» CIYYAIOTCS, KOT/Ia MOJBIKHAS
(haza coepKUT HE TOIBKO PACTBOPUTENH, HO M MOAUDHUKATOPHI (B OCOOEHHOCTH
coin). B aToM ciyuae pacTBOpuUTENb, COACPIKAIIMK COJH, CIEAyeT TOTOBUTh H
(GbunbTPOBaTH OTIACIBHO, W JIHMIIb MOTOM CMEIIMBATh C OCTAJIBHBIMH KOMIIOHEH-
TaMH TOJIBWKHON (pa3bl — paCTBOPUTEISIMU BHICOKOW YHUCTOTHI.

3.2. NogBuxHbIe drasbl

[epen ynorpebieHneM pacTBOPHUTENH 3a4acTylO [IOBEPTalOT MPEIBAPUTEIIb-
HOHM 00paboTke uian Moxudukamuu. Ha 3ToMm 3Tamne MOryT BBINOIHSTHCS JIIOObIE
U3 CIEeIYIOUIMX ONepaluii: GuIbTpoBaHue, 100aBleHne MOAN(DHUKATOPOB, IIPUTO-
ToBieHue Oydepa, oTMepUBaHUE TOPLUHA M CMEIICHHE OCHOBHBIX KOMIIOHEHTOB,
Jera3anusl.

3.2.A. dunbTpoBaHUe pacTBopuTenemn

Ha 3ape xuakocTHON Xpomarorpaduu 4UCTOTa PacTBOPHUTENEH ObLTa HecTa-
OompHOM. OHU conepKaili B BUZIE NIPUMECH HE TOJIBKO PACTBOPEHHBIC COCIIHE-
HUS, HO, U 1aXke B OOJIbINEH cTeneHn, MUKpodacTHubl. [ToaTomy mepen npumene-
HUEM PacTBOPHUTEIH BCETAa MPUXOIMIOCH GMIBTpoBaTh. CeromHs GHUILTPOBAThH
PACTBOPHTENI, OCOOCHHO €CJH IPEAIOoNaracTCs WX HCIOJIB30BaHUE MPSMO W3
3aBOJICKON Taphl, HE PEKOMEHIYETCs, MOCKOJIBKY (PIIBTPOBAIBHEIC AIIaparhl,
cKopee, TO0OABIAIOT MUKPOYACTHI] B PACTBOPUTEII, YUEM YAAJSIIOT UX.

IIpu punbTpoBaHUU PacTBOPHUTENS HEOOXOIUMO yOSIUTHCSI B TOM, UTO MaTe-
puan GpuUIbTpa COBMECTUM CO BCEMH KOMITOHEHTaMH pacTBoputelisi. Kpome Toro,
YIOCTOBEPHTECH, YTO pa3Mep IMop MaTepuana (GUIBTPa MEHBIIE, YeM BXOIHOTO
¢bubTpa, MPOXOTHOTO (WIBTPA, YCTAHOBJICHHOIO B TPYOOIPOBOAE XPOMATO-
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rpada, 1 GpUTTHI Ha BXOJE B KOJOHKY. PUIBTPOBAJIBHEIN anmapaT IokKa3aH Ha
puc. 3.15. B ero cocraB BxomsaT: konba byH3eHa ¢ OOKOBBIM mNaTrpyOKoMm, C

Puc. 3.15. Annapat c kon6oi, 6okoBbIM NaTpybkoM U pesepByapoM Ans unbTpaumm
Ans antoeHTa B cbope.

IIOMOIIBI0 KOTOPOTO CO3MaéTCsl PA3PEKEHUE, M BEPXHEH TOPIOBHHOM, Kyna
BCTaBISIETCSI OCHOBaHHMEM (IIBTPOBaIBHBIN y3en. Kak moxasano Ha puc. 3.16,
(GWILTPOBANBLHBIN Y3€T COCTOUT U3 CICAYIOIINX MATH yacTel: (1) cTeKIsIHHOe OC-
HOBaHHUE, COOTBETCTBYIOIIEE 110 AUAMETPY TOPIIOBHHE KoJObI ByH3eHa; (2) omopa
¢wibTpa (Tpeacraiser coboi MO0 ChEMHYIO CETKY M3 HEpPKaBCIOLICH CTaiH,
00 JeTanb U3 OTOMXOKEHHOTO CTEKIa B HEPa3bEMHOM COCAMHCHHH C OCHOBa-
aueMm); (3) memOpana ¢uibTpa; (4) CTEKISIHHBIH pe3epByap, COOTBETCTBYIOIIHI
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0 JTUAMETPY BEPXHEH YacTh OCHOBAaHUS W (UKCUPYIOIIUN MeMOpaHy (QUIbTpa;
(5) 3axuM, yIepKUBAIOIIUI BMECTE OCHOBAaHUE U pe3epByap.

Puc. 3.16. Jetanu annapata ana ounbTpoBaHusi pacteoputenei. Mo yacoeow cTperke,
HauMHas C NpaBOrO BEPXHero yrna: pesepsByap, AepxaTtefb cwunbTpa, BkMagbiw w3
MT®I, ceTka U3 HepxaBewllen cTanu, Matepuan ans GUNbLTPOBANbHbLIA WU OUCK-
MembpaHa.

Hannesxamee (GuiIbTpoBaHHE PACTBOPHUTENS COCTOUT M3 CICAYIOLIMX 3TalloB.
Bo-niepBbIX, HEOOXOAUMO YOEANUTHCS B TOM, YTO MeMOpaHa (GHIbTpa XUMUYECKH
COBMECTHMA CO BCEMH KOMITOHCHTaMH HMOABIIKHOHW (pa3bl M MMEET MOIXOMSIIUH
pa3mep nop. Yale Bcero B 3TOM KadecTBE HCIOIBb3YIOTCS TPU MaTepuaa: It
pacTBOpuTenel Ha BOJHOM OCHOBE — HEWJIOH U alleTaTHas LEJUI0NO03a, s Oe3-
BOJHBIX pacTBOpHTENei — (ToporuiacT (MK MaTepuan UMEIOINHA aHaIOTHYHbIE
cBoiicTBa). Pazmep nop o0wrano ot 0,2 10 1 MKM. [Ipoknanku, KOTOpsIME pasje-
JISFOTCS (DHIIBTPHI B YIIAKOBKE, CIIEAYET yOAIUTh U yTHIM3UPOBAT.
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Bo-BTOpBIX, HEOOXOANMO TPOMBITH KOJIOY ¢ OOKOBBIM MaTpyOKOM HEOOJIb-
IIMM KOJIMYECTBOM YHMCTOTO PACTBOPHUTEJNS, HE COIEPIKAaIero MHKPOYACTHII.
Ecnu ecth nomo3peHne, 4To0 MeMOpaHbl XpaHUJIMCh B HEHAUIC)KAIIUX YCIOBUSIX,
ClielyeT CMOYHMTh MeMOpaHy, KOTOPYIO IIpEAINoiaraeTcs HCIoJIb30BaTh, B
HEOOJIBIIIOM KOJIMYECTBE PACTBOPHUTEINS, TTOAJIEKAMETO (GUIBLTPOBAHUIO. DTO TI03-
BOJISIET YIaJIMTh MUKPOUYACTHUIIBI, OCEBIINE HA MeMOpaHe, U aJcOpOUPOBAHHbBIE U3
BO3/lyXa 3arps3HUTENU. B-TpeThbMX, HEOOXOAMMO cOOpaTh BEPXHIOK YacTb
(GUIBTPOBAILHOTO ammapaTa W BCTaBUTh €€ B koi0y bynsena. [lamee cnemyer
MIOJIKJIIOYNTH UCTOYHUK Pa3pe’KeHNUs, U 3aJIMTh B pe3epByap pacTBoputenb. Eciu
PacTBOPHUTENH HE CO/EPXKAT JIETyYHX KOMIIOHEHTOB, (PUIBTPOBAHUE MOXKET IPO-
XOJUTH OBICTPO — OKOJI0 4 71 32 15 MuH. Ecnu pacTBOpUTENN ConEpIKaT JIeTydne
KOMITOHEHTBHI, pa3pexeHne TOJDKHO OBITh cliabee, 9TOOB MUHIMHU3UPOBATH MOTE-
PIO yKa3aHHBIX KOMIIOHEHTOB.

HEIITATHAS CUTYALUS PII 1. HenpeaBuaeHHble MUKH B I'PAJAUEHT-
HOM ombITe. Ilocie mpUroToBNIeHNUS W QIIBTPOBAHUS PACTBOPUTEICH HPOBEIH
XOJIOCTOH OITBIT B TPAANEHTHOM PEXHUME, YTOOBI MPOBEPUTH CTAOMIIEHOCTE HYyJIe-
BOH JIMHWU. Pe3ynbraThl mokazansl Ha puc. 3.17.

Puc. 3.17. XpomaTtopamma rpagveHTHOro OnbiTa CMeCU BOAbl C aLETOHWUTPWUIOM: OT
cooTHoweHus 50:50 (no o6bEMy) Ao 100 % aueToHWTPUNa C UCMONb3OBaHWEM KOMOHKM
Cis (254 Hm): (A) ucnonb3oBaHbl YncTble pactBoputenu; (B) pacTBopuTenb 3arpsas3HEH
maTtepuanom uneTpa.

YCTPAHEHUE. Bnauane nambojiee OYEBHUAHBIM HCTOYHHKOM MPOOIIEM
MPECTaBIUIMCH HAIMYKE MIPUMEceil B pacTBOpuTelie. B 3TOM ciy4ae HCmoib30-
BaJach MPOCTEHIIIas CMECh alleTOHUTpHIIa ¢ Bojoi. [Tocie mpruoOpeTeHnss HOBBIX
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MApTHI AlCTOHUTPIJIA W BOJBI U MOCICAYIOMIECTO (PUIBTPOBAHUS OBLI TPOJICIIaH
HOBBIH OIBIT, KOTOPBIW, OJHAKO, Al TOT K€ Pe3yJbTaT. BeposSTHOCTH TOTO, YTO
JIBE OTIEJIbHBIC TTAPTHH PACTBOPHUTENA AAIOT OJMHAKOBBIC POQIIIN MIpUMeceH B
TPaMEeHTHOM pPEXHMME Ha XpOoMaTorpaMme, BechbMa Majia. UTOOBI BEISICHUTH HC-
TOYHHUK OINUOKH, HEOOXOIMMO IPHHATH B PacdéT CICTYIOIINEC BO3MOXXHOCTH:
3arpsA3HEHHBIA pe3epByap (GHILTPOBATBLHOTO ammapara, 3arps3HEHHBIN pe3ep-
Byap WM BXOJHOW (GWiIbTp Xpomarorpada, a Takke cam Matepuan ¢puibtpa. B
JAHHOM CJIy4Yae, IIOCKOJBKY COJIU B PACTBOPUTEIH HE JOOABISUIIHN, OBLIIO PEKOMEH-
JIOBaHO HE (PIIBTPOBATH pacTBOpUTENb. OMIMOKa Mcue3a, Kak TOJIBKO PaCTBOPH-
TEJNM Ha4yalld 3aJMBaTh B pe3epByap xpomarorpada HEMOCPEACTBCHHO W3 Taphl
n3roroButens. [loMHHTE: 6c€, YTO CONMPUKACACTCS C PACTBOPUTEIIEM, SIBISIETCS
MOTEHIIMATBHBIM HCTOYHUKOM 3arps3HeHus. CienoBaTeNbHO, KOJIMYECTBO 3Ta-
OB €r0 00pPabOTKH TOJDKHO OBITH KaK MOYKHO MEHBIIIE.

IIpaBuno «He (UIBTPOBATHY» PACIPOCTPAHHIOCH HACTONBKO IMHUPOKO, YTO
ceifyac M3rOTOBUTEH MpEIUIaraloT PacTBOPUTENH B KOHTEHHepax, OOJIHIIOBaH-
HBIX (PTOPOILIACTOM, OTKY/Ja UX MOYKHO 3aJMBaTh HEMOCPEJCTBEHHO B XPOMATO-
rpad s BOXXX. TunmuaHbll pe3epByap B HacTosIIee BpeMs uMeeT EMKOCTh 10
unr 20 1. UtoOsl emé 6oJjiee CHU3UTD BEPOATHOCTH 3arpsi3HEHUS, TAKHE KOHTEMH-
HEPBI MOTYT TPEAHA3HAYATHCS UCKITFOUYUTEIHHO JUIS OJHOTO PACTBOPHUTEIS U JUIS
OJTHOTO TIOJIH30BATEIIS.

Ha ceropssimHuii IeHb €IMHCTBEHHBIM clydail, korma (UiIbTpOBaHHE ITO-
MPEKHEMY PEKOMEHIYETCsI, — 3TO KOTa K PacTBOPUTENIO NOOABISAIOT TBEPABIC
MOAUGUKATOPHI MONBMXHOM (ha3el. Croma OTHOCSTCS CONM, Hampumep, Qocdar
Kallds WM aueTaT HaTpus, U TBEpAbIE OpraHUYECKHe BEIIEeCTBa, HAIpHUMeEp,
STHICHINAMUHTETPAYKCYCHAST KHCIOTa WM ITUKIOACKCTPHH. B MomoOHBIX Ciry-
Yasx COJCpKaHHEe MHKPOYACTHUI[ B TBEPABIX COJIAX JOCTATOYHO BEIUKO, YTOOBI
OTIPaBIBIBATH 1IEJIECO00PA3HOCTh (PHIILTPOBAHUS TIEPET IPUMEHEHUEM.

3.2.B. MNpuroToBneHne noasmxHon dasbl

B Hacrosiiee BpeMsl SIBJSIETCS] OOLICTPU3HAHHBIM, YTO BOCIIPOU3BOUMOCTD B
xpoMmaTtorpaduu 3aBUCUT OT HAAEKHOCTH U ITOCTOSTHCTBA PabOTHl 000pyIOBaHUS.
B KoHIle KOHIIOB, Ha 00OpyIOBaHHEe, 00JaaloNIee STUMU CBOWCTBaMH, pacxo-
IYIOTCS JIECATKH ThICSY 10JIapoB. KOJOHKH CTOST COTHHU JOJUIAPOB, U C HUMHU
o0palnaroTcst co BCeH BO3MOXKHOW OCTOPOXKHOCTBIO. OOBIYHO MX HE JiepiKaT Ha
cxiazne B Oonpmiom koimdecTse. [IpoObl 3a4acTyio SBISIOTCS YHUKAJIbHBIMH, H
MOATOMY TaKXe 3aCIyKHUBalOT 0ocoboro BHUMaHus. C APYroil CTOPOHBI, ITOIBIIXK-
HyI0 (ha3y TOTOBST U3 HEJOPOTUX MHIPEANEHTOB, KOTOPBIE TIOCTYNAIOT U3 UCTOY-
HHKa, KQXYIIErocs: HeMCYepaeMbIM, — C TOJIOK B IIKady sl XUMPEeaKTHBOB. VX
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CMelIeHue ISl IPUTOTOBJICHUS! TOJBIKHOM a3kl mpeacrapisieTcs: OaHaIbHBIM U
HE CTOJb Yk BaxkHbIM. banansHo? Bo3mosxkno. Hesaxuno? OTHIOb HET!

EnuncrBennsiii anement xpomarorpada miust BOXKX, koropslit cucremaru-
YECKM M3MEHSETCs OT aHallu3a K aHaIn3y, — 9TO NoABMXKHas ¢asa. CienoBareiib-
HO, 4YTOOBI XpOMAaTOrpaMMbl OBUIM BOCIIPOM3BOJMMBI, OKOHYATEJbHBIH COCTaB
MOJBIKHOM (pa3bl TOJDKeH OBITh OJHUM M TEM K€ pa3 3a pa3oM. UToOwl 3TOTO
JIOOWUTBCS, JOJKHBI OBITH BBIMTOJIHEHBI 1BA YCIOBHS. BO-TIepBbBIX, HHCTPYKIHUS 10
MPUTOTOBJICHUIO JOJKHA OBITH TOYHON M HEIBYCMBICICHHONW. BO-BTOPBIX, U110,
TOTOBSIIECE MOABIDKHYIO (a3y, MODKHO e€ HEyKOCHHTENbHO HCHONHATH. [lpu-
MEpBI HaJJICKAIIETO OMUCAHUS U IPUTOTOBIICHUS IIPUBEICHBI HIXKCE.

[IpocreiimuM BapuaHTOM METOJWKH MPUTOTOBIICHUS TOJIBIKHOW (pa3bl sB-
JSeTCs CMEIIeHNEe IBYX MK 0ojiee 0JHOKOMIIOHEHTHBIX pacTBopuTenel. Ecim, k
MIpUMeEpy, TOTOBUTCA | JI cMEcH MeTaHOJIa ¢ BOJOH B COOTHOIICHHH OOBEMHBIX
nosteir 50:50, crmeayeT OTMEpHUTH IO OTIAEIBHOCTH MO 500 M KaKIOTO KOMIIO-
HEHTa, a 3aTeM NEPEHECTH UX B pe3epByap Xxpomarorpada (WIu Jpyroi moaxomus-
muil pesepByap). 3aTeM CMeCh TIIATENbHO IepeMmemars. lomydeHHBIH 00BEM
CMECH HECKOJIbKO MEHbIIE 1 JI, 3aT0 COOTHOIIEHHE 00BEMHBIX J10JIel METaHOJIA
BoAbI B TouHOCTH 50:50.

['OTOBUTH AIMIOCHTHI CIIEAYET BCErAa JOCTATOYHO 3aI0IT0 A0 padoThl. [emo B
TOM, YTO NPHU CMELIEHUH TeMIlepaTypa MOXET IOBOJBHO CHJIBHO H3MEHHUTHCA.
H3meHeHne TeMIepaTypbl, B CBOIO OYEpEe/lb, CYILIECTBEHHO CKaXXETCsl Ha BpEMEHHU
xpomarorpadu4eckoro ynepxuanus. Hampumep, cMeleHre MeTaHoIa ¢ BOJOU
— 3K30TepMUYecKuil mpomecc. CMech CTAaHOBUTCS TEMJIONW Ha OmIymnbs. Hamportus,
CMEIICHHEe alleTOHUTPIIIA ¢ BOJOH — IMpolecc dHAOTEPMHUECKUN, CMECh CTaHO-
BHUTCS Ha OIIYIlb XOJIOJHOW. B 3aBHCHMMOCTH OT TOTO, Kakoil 0O0BEM JITFOCHTA
TOTOBUTCS, YpaBHOBEIIMBAaHUE IO KOMHATHOW TeMIIepaTyphl MOXKET 3aHATh
HECKOJIbKO 4acoB. Hammydmuii moaxox — roToBUTh CMECh HaKaHyHE HCIOJIb-
30BaHMSL.

Creayromuii MpOCTEHIINN BapUaHT MPHUTOTOBJICHHS PacTBOPUTENS — 00aB-
JIEHUE JKUAKOTo MoaupHKaTopa MOABMKHOW (a3l K pacTBOpHUTENo. UTOOBI
00BEM MoHdUKaTOpa, TOOABISCMBIH B PACTBOPHUTEIb, OBLI BOCIIPOU3BOAUMBIM,
HEOOXOIMUMO BCETAa CIICAOBaTh KOHKPETHOW METOIUKE MPHUroToBicHus. Hawm-
0oJyiee BOCIIPOM3BOJUMBIC PE3YNIBTATHI MONYYAIOT, KOrma mMoaudukarop mpodaB-
JSIOT B MOJBHKHYIO (pa3y IMOCIE TOTO, KaK MPOHMICHBI BCE OCTANBHBIC ATAITBI
npurotoBiernsa. Hampumep, neodxoammo nobasute 0,1 % TpudTOopyKcycHON
kucnothl (T®K) B cMech aneTOHHTpHIIA ¢ BOJOW B COOTHOIICHHWH OOBEMHBIX
noiteit 50:50. Bragane cnenyer cmemiath 500 mut anerorutpriia U 500 MIT BOJIBI,
3aTeM TMEPEeHeCTH C TIOMOINBIO IMHIIETKH aJuKBOTHOE KoimdecTBO 1 i TOK B
CMeCh W TIIATENBbHO MepeMeniarb. XOTs, cTporo rosops, 3to He 0,1 % (310
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1/1001 nmm 0,0999 %), norpeniHocTh MHUHHMMalbHa M XpoMarorpapuyecKux
MOCIEACTBUM He uMeeT. HeoOXOoAuMMO MOMHHUTH Takxke, 4ToO OOIMi 00BEM
MOJTy4EHHOW TaKUM 00pa30M CMECH alleTOHUTPHUIIA C BOJIOW BCE paBHO HE TOYHO
cocrapnsietT 1000 mu. BaxkHo 371€CH TO, YTO MPH CIIEIOBAaHUM METOIUKE IPUTO-
TOBJICHHSI B PACTBOPUTENH BCIKHHA pa3 MOOABISIOT OIHO W TO )K€ KOJIHUYECTBO
TOK. Bor moueMy Tak Ba)XHO BCerja COONIOAATH IMOCIEAOBATEIHHOCTh OTIe-
pauuii B METOIMKE.

CaMbIii CJIOXHBIM BapHWaHT TPUTOTOBIIEHUS ITOABIDKHON (a3pl CBsI3aH C
WCTIONIb30BaHneM OydepHbIX pacTBOpoB. KimodeBBIM (akTOpoM MPaBHILHOTO
MIPUTOTOBJICHHSL JIIOCHTA SBJSIETCS NpaBWIBHOE NpHUrotoBieHue Oydepa. K
COXAJEHHIO, BO MHOTHX 33J0KyMCHTHPOBAaHHBIX METOJUKAX OIHCAHWE TPHIO-
TOBJICHHUSI TOJy4aeMOro OJIIOCHTAa 3adacTyio HescHo. Hampumep, ommcanue
«CMech METaHoJia C BOJOM B COOTHOIIEHMH 00BEMHBIX noneit 60:40 ¢ 20 MM
¢docoarueiM Oydpepom ¢ pH=2» HemonsrHo, motomy uro pH mioxo ompene-
JSIeTCS B CMECSAX OPraHWYECKHX BEIeCcTB ¢ BoJoW. He yka3aH Takxke IPOTHBOMOH
(dbocdara. IT0 3HAYMT, YTO JUOO ATO HE BAXKHO, JINOO MPOCTO 3a0BUTH YKA3aTh.
Kpome Toro, mpu TakoM OMHMCAaHUM COCTaB IMOJIBM)XHOHM (a3sl MOXKET OBITH JIIO-
OopM m3 criemyromux: (1) BHawane cmermanu 600 mur metanona u 400 M BOEI,
3arem nobasmin 20 MM ¢docdara, u gosenu pH 10 2 (4ro OBl 3TO HU 3HAYWIO B
CMECH OpPraHM4ecKOro BellecTBa ¢ Bojaoi); (2) x 600 mi meraHosa 100aBIsIH
400 M1 20 MM BozHoro (ocdarnoro Oydepa ¢ pH=2, nmubo (3) cMmemmBamu
600 mu meranona u 400 Mt 50 MM BogHoro ocartHoro Oydepa ¢ pH=2, Tak
9TO KOHIEHTparus gocdara B ToToBOM pactBoputene coctabisia 20 MM. Cie-
JlyeT o0paTWTh BHHUMAaHWE HAa TO, 4TO B BapuaHTax (2) m (3) He comep kKuTcs
HUKaKMX yKa3aHUH Ha 3HadeHne pH comoeoii cmecH, 0OJHAKO W3BECTHO TOYHOE
3Hagenne pH BomHOro pacTBOpa, M00aBIIEMOrO0 K METaHONIY, TaK YTO CMECh
pactBopuTenel Oyaer Bceraa Bocpon3BoauMoil. HeoOxoanmo 3aMeTuTh Takxe,
YTO OKOHYATEbHAs KOHIeHTpanus Oydepa B BapuaHre (2) coctaBiser 8 MM, a B
(3) — 20 MM. Dta pa3HHIa CYIIECTBEHHA, HO B MPUBEICHHOM OIHMCAHUU HEBO3-
MOXHO TIOHSTB, 0 4éM HAET peub. MTak, HoapoOHOE M TOYHOE ONMCaHKE TPHUTO-
TOBJICHHSI PACTBOPHUTENIS YPE3BBIYAHO BaXKHO IJISi 00ECIICYEHUS BOCIIPOU3BOIH-
MOCTH B XpomaTorpadun.

Tax ke moApOOHO JOKHO OBITH OMKMCAHO MPUTOTOBJICHUE Oydepa. B maHHOM
cilydae TpuemiieMas METOJWKa MPHUTOTOBICHHUS MOTJa ObI BBITIIAACTH TaK: «K
OJIHOMY JIUTPY BOJIBI Kiacca «auctas mist BOXX» nobasmsm 2,35 1 KH,PO,,
noBomwn 3Hauenne pH mo 2, mob6asnmsumm Hi;PO4 (1,6 M1 KOHIIEHTpUPOBAHHON
H3POy4).» Ecniu TouHOCT cobmoaeHust pH B roToBOM pacTBOpe He BaXkHa, yKasa-
nre Ha nodasnenne 1,6 mir H;PO4 MokeT 0Ka3aThbCst JOCTATOYHO TOYHBIM. Eciun
3HayeHue pH BaxHO, TOrma ans KOHTposisi pH pacTBopa HMCHONB3YIOT AIIEKTPOJ
it m3mepenns pH u «ocropoxno mpunuamu H;PO,, moka He mocturaercs B
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TouHoctd pH = 2». B BbIIENpUBEICHHOM MpHMEpPe TOYHOCTH pH HE CTONB Yk
Ba)KHA, OJIHAKO €r0 3HAYCHHE JIOJDKHO OBITH OKOJIO 2, T.C. pe3yJIbTHPYIOIICE 3HA-
yenne pH ykaswiBaroT, kak 2, a He 2,0 u He 2,00.

Jlanee nmpuBenéM HEOBYCMBICICHHOE ONMCAHUE IPUTOTOBICHUS ITOJIBI>KHOMN
¢asbr: «cMech MeTaHoua ¢ Bojoit (50 MM docdarusiii 6ydep, pH = 2) B cooTHO-
meHnH 00bEMHBIX foneit 60:40. B aToM ciyyae HeT HUKaKUX COMHEHHH B TOM,
qT0 Oydep — JacTh BOIHOHW (pa3wl, M YTO COOTHOIIEHUE MeTaHoN:0ydep 60:40
COOTBETCTBYET OKOHYATEIIFHOMY COCTaBy paboueil moaBmxHOI (asbl.

B ciyyae nobasnenus coneit (B nocnennem npumepe KH,POy4) k pactBopu-
TEJI0, 0053aTEJBHO CIICAYET BBIAEPKATH TOTOBBIH 3JFOEHT CTOJBKO, CKOJBKO
HYXHO, 4YTOOBI €ro TeMIepaTypa ypaBHsUIach ¢ KOMHATHOH. ITo Mepe ocThIBaHUSA
pacTBOpa, U3 HETO HAYMHAIOT BBIMAJATh B OCA/IOK COJH (BCIIOMHHTE, YTO MOTy4e-
HHE IIEPECHIIIEHHOTO pacTBOpa IyTEM HAarpeBaHMs — KIACCHUYECKHH CIOCO0
peKpHCcTaIUIN3anny TBEPABIX BemiecTB). CrenoBaTeNbHO, €CIM HCIIOIb30BaTh
pacTBOp B Ka4eCTBE MOBIKHOM (pa3bl HEMEJICHHO MO NPUTOTOBJICHUH, OCAKIE-
HHE coJieil OyleT IMeTh MECTO BHYTPH XpoMaTorpada. IMIHPUIECKOE TPABUIIO
COCTOUT B TOM, 4TOOBI TOTOBUTH PAacTBOPHUTEINH, COAEPIKALIUE COJH, HaKaHyHE
UCTIONB30BaHMA, a Iepe paboTol THIATENFHO HMPOBEPATh HAa HAIUYHE OCaaKa
ik pazgeneHue ¢as. OTa Mepa IPEelOCTOPONKHOCTH YOEepekKET OT CephE3HBIX
HENIPUATHOCTEH.

[Tpn cMemmBaHuY IBYX U O0JIee OCHOBHBIX KOMIIOHEHTOB PAacTBOpa TO, KaK B
TOYHOCTM HMX CMELIMBAIOT, HUYYTh HE MEHEE Ba)KHO, YEM IIPUTOTOBIICHUE
Oydepa. Ilpexnae Bcero, ciemyeT TOYHO yKa3blBaTh, O KaKMX MOJSAX HAET pedb.
Yarme Bcero ykaspIBalOT COOTHOIIEHNE O0BEMHBIX OJIeH (B aHTIIOSI3BIYHOM JTUTE-
patype obo3HadaeTcst v/v). OIHAKO WHOT/A HCIIOJIB3YIOT OTHOIIEHUE MacCOBOM
oy K 00EMHOM (W/V) U COOTHOIIIEHHE MacCOBBIX Jojei (w/w). Maccy n3me-
pSIOT dHamie BCEro TOrJa, KOTJa HYKHO C BBICOKOM TOYHOCTBIO BBIIEPXKAThH
KOJIMYECTBO J00aBIIIEMOro BEIIeCTBA. DTO B OCOOCHHOCTH CIIPABEIUIMBO IS
pacTBopHTENeH A HOpMaJbHO-(a3HOil xpomarorpaduu, e KOJIUYECTBO IO-
JISIPHOTO MHIPEIMEHTa MOXKET OBITh MeHee 1 %, Tak uTo oTkinoHeHue Ha + 0,01 %
1 1a)ke MEHEE MOKET OBITh CYIIECTBEHHBIM.

Ecmu yka3zaHO cooTHOIICHHE OOBEMHBIX OJCH, MPUTOTOBUTH CMECh aleTo-
HUTpWIIA ¢ BOJOH B cootHomeHnH 50:50 MoxkHO Tpems cmocobamu: (1) mepe-
Hectu 500 M alleTOHUTpPUIA B MEPHBIM CcTakaH EMKOCThIO 1 JI, HOBECTH OO
TpebyemMoro o0bEMa BOJIOW, TIHIATENHLHO TepeMmeriarh; (2) mepeHectr 500 mur
BOZBI B MEPHBIH CTakaH EMKOCTBhIO 1 JI, TOBeCTH 10 00BhEMa areTOHUTPHUIIOM,
TIATENILHO mepeMeniath; (3) otmeputb 500 mu aneroHuTprina U S00 M1 BOJBI B
OTIENBHBIX COCYyIax, MepeHecTH 00e KUIKOCTH B OAWH COCY/, 3aTE€M TIIATESIHHO
nepeMenath. ECIM TOYHO HPUACPKUBATHCS ITHUX yKa3aHHWU, OYyAyT MOIYyYCHBI
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TPH pa3HBIX COCTaBa MOJBIKHON (a3bl. EMUHCTBEHHBIN TPOIIECC, TTO3BOJISIONIHIA
BOCIIPOM3BOIUMO TMOJIYYUTh CMECh AIlCTOHUTPHIA C BOJOW B COOTHOLICHHH
00BéMHBIX gomneit 50:50, — ato (3). Emé pa3 3amermm, 4To0 paspaboTka u
HEYKOCHHUTEJIbHOE COOJIOICHUE METOANKH IPUTOTOBJICHHS PACTBOPUTENCH Kpaii-
HE BOXKHBI JUISL IOJTYYSHUsI BOCIIPOU3BOUMBIX PE3YJIbTATOB XpoMarorpaduu.

OWIBTPOBATH AMIOCHT JYYIIE BCETO TOCIE TO00ABICHUS TBEPBIX COCTABIISIO-
X B PacTBOPHUTEIb, HO IO CMENIMBAHUS OCHOBHBIX KOMIIOHCHTOB JIIIOCHTA.
[Ipu TakoM MOpsAAKE IPUTOTOBIICHHS TPOUCXOINUT MEHBIIIE TOTEPH JIETYINX KOM-
TIOHEHTOB pacTBOpa. Yaie BCero 3To KacaeTcs TOJIFKO BOJHOM YacTH ITIOCHTA.

Hrak, BOCIPOW3BOAMMOE MPHUTOTOBJICHHUE JIIOCHTOB 3aBHUCHT OT HATHYUS
HEJ[BYCMBICJICHHBIX MHCTPYKLMi 10 UX mpurotoBieHuo. Hanbospliee coBnae-
HHE pe3yJIbTaTOB pa3ZeeHus OT MapTHU K MapTHH PAaCTBOPHUTEINEH JOCTUTaeTCsl,
€CJIH OTHENIbHO TOTOBAT BOJHBIA Oydep (B ciydae, KOraa OH HCIIONB3yeTCs),
nayee ero GUIbTPYIOT (KOTAa 3TO HE0OOX0IMMO), AETa3UPYIOT BCE COCTABJIAIONINE
MO OTACTHHOCTH, OTMEPSIOT COOTBETCTBYIONIUI 00BEM (HITH Maccy) KaxIoro u3
KOMIIOHCHTOB, 3aT€M CMECIIUBAIOT PACTBOPHUTEIM OKOHYATEIbHO. Ha kakgom
JTare HeoOXOUMO TIATEIBHO EPEMEIIHBATE BCE PACTBOPHI U ITFOCHTEI.

HEILITATHAS CUTYALIUA PIT 2. IIpuroroBjieHHe CBeKero 3JII0eHTa
NMPUBOINT K U3MEHEHHI0 BPEeMEH yIEePKUBAHUS WJIH 00Pa30BAHHIO CBOEH-
HBIX MUKOB. HempaBmwibHOE NpUTOTOBICHUE Oydepa Ui SMFOCHTA MPHBOIUT
mr00 K TOMY, YTO KOHIIGHTpAIMs CJIMIIKOM Mana, 4To0bl pH He W3MeHsuics
mocJje BBOJa MPOOKI, JINOO K TOMY, 4TO 3Ha4YeHue pH BooOIIe HE COOTBETCTBYET
HeoOXoquMoMy. DTO 0COOEHHO CEePhE3HO CKA3hIBAETCS Ha pE3yibTaTax pasjelie-
HHSI, €CJTM aHAIN3Y MOAJISKAT KapOOHOBBIE KHCIIOTHI.

YCTPAHEHHUE. Ha puc. 3.18 A moka3zaH pe3ynbTaT BIMSHUS HEIPaBUIIb-
Horo mpurotosicHus Oydepa. [Ipobda ackopOMHOBOW KHCIOTHI ObLIa BBEICHA B
cuctemy ¢ Oydepom, pH koropoit 6mu3ok k pK, KHCIOTHI. «Pa3ma3zaHHBII»
CIBOCHHBIM MUK HA XPOMAaTOrpaMMe SIBISIETCSI PE3YJIbTATOM PaBHOBECHS IPOTO-
HUPOBAHHBIX U JENPOTOHUPOBAHHBIX (HECYIIMX 3apsi) MOJEKYN KucIoThl. Kor-
na 3HaueHue pH pactBopa HaxoauTcs HUXKE PK,, MOJEKYJbl KHUCIOTHI ITOJIHO-
CTBIO TNPOTOHHPOBAHBI, B pe3yJbTaTe Ha XpOMATOTpaMMe IOJIy4aeTcsl OJMHOY-
HBIIl CHMMETPHUYHBIH MUK C IPUEMJIEMBIM BpeMeHeM yaepxuBanus (puc. 3.18 b).
3ameTnm, 4TO JUISl paszieieHus Kuciot, Oydeps! ¢ pH, npesblnatonuM ux pKj,
OOBIYHO HE MCHOJNB3YIOT. EciiM MX NPUMEHSTH, KaK aHAIU3UPYEeMOE BEIIECTBO,
TaK ¥ TOBEPXHOCTb CHIIMKAreiysi OyIyT HECTH OTPHLATEIBbHBIEC 3apsbl, TaK UTO
JMIOUPOBAHUE KHCIIOTBI MOXCET NPOU3OWTH JaXke paree BPEMEHH BBIXOJA
HEyZepKUBAacMOT0 KOMIIOHEHTa. J[elo B TOM, YTO OTPHUIATENBHBIA 3apsn IO-
BEPXHOCTH TPEIMSATCTBYET NMPOHUKHOBEHHIO OTPHULATENBHO 3apSKEHHOTO aHaJIU-
3UPYEMOTO BEIIECTBA B MOPBHIL.
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A

b
s

Puc. 3.18. (A) XpomaTtorpamma ackopbrvHOBOWM KMCNOThI, 3anMcaHHasa npu 3HaveHun pH
aneHTa ~ pKykucnotsl. (B) Xpomatorpamma ackopOGUHOBOI KUCIOThI, NOMyYeHHast npu
3HayeHun pH << pK; KUCMOTbI.
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HenpasuibHoe mpuMeHeHne Oydepa B AJIFOCHTaX MPUBOIUT K yXYIIICHUIO
(hopMBI TUKOB OCHOBHBIX aMUHOB HE B MEHBIIICH CTEIICHH, YeM KapOOHOBBIX KHC-
J0T. B ciay4ae OCHOBHBIX aMHHOB, 3a4acTyIO Cpe3 IHKa CHJIBHO YIJIHHSCTCS.
O0pa3oBaHUE «XBOCTa» 0OYCIOBICHO CHIIBHBIMU CHITAHO(DHIBHBIME B3aMMOCH-
CTBUSIMH MEX]Yy OCTATOYHBIMU CHJIAHOJIbHBIMU TPYIIIAMH IOBEPXHOCTH U (YHK-
[TMOHAIILHOM TPYIIIOH aMHUHOB. DTO sIBJICHHE 00CykmaeTcs B pazaene 3.9.A.

Hrak, Ba)HO HaJICKAIIUM 00pa3oM 3alaTh KaK KOHIICHTpanuio, Tak u pH
PACTBOpHTEIICH, UCTIONB3YEMbIX IS pas3neneHus. [IpaBuibHas METOIMKA PUTO-
TOBJICHHSI DJIFOCHTOB IOJKHA ObITh HEIBYCMBICJICHHO ONKMCAHA W HEYKOCHHUTEIIb-
HO COOJTFOIaThCS.

HELITATHAS CUTYALUA PIT 3. MensiloTcsi BpeMeHa BbIX0/Ja BellleCTB
u (popma HyJseBoii Junnn. HeOonpmmx n3MeHeHH BpeMEH BBIX0/1a Olpeeisie-
MBIX BEIIECTB C TEUCHHEM BPEMEHH BIIOJIHE MOKHO OXHIaTh. BanmmaupoBaHHbIE
METOJMKH OOBIYHO pa3paboTaHBl Tak, YTOOBI MPUHUMATH B PAcU€T TaKWe HOP-
ManbHBIe M3MeHeHUs. OnHako OoJjiee 3HAUMTENbHBIC M3MEHEHHUS BpEeMEH yIep-
JKUBaHWSA — TOBOJ AN OecmokoiicTBa. Takwe M3MEHEHHS MOTYT HMETh MECTO
100 MEXIy CEepHSIMH aHAJM30B OJHOTUIIHBIX P00, MO0 BHYTPH CEPHH.

YCTPAHEHHME. B BamuaupoBaHHBIX METOJMKAX HamOoOJiee TOIBEPIKEHBI
W3MEHEHUsM cienymomue Tpu mapamerpa BOXX: temmeparypa (IMOCKOIBKY
OOBIYHO aHAJIM3 TPOBOJAT MPW KOMHATHOW TEMITEpaType), COCTaB ITOJBMKHON
(ha3bl ¥ THIT KOJIOHKH.

PaccmarpuBas BOBMOXKHOCTH M30€KaTh ONMIMOOK, 4acTo 3a0BIBAIOT O TeMIIe-
patype, XOTA OHa MOXXET CTaTh WX NPHUYMHOH. J[axke B mabopaTopuu ¢ peryiu-
pyeMoli TeMmIepaTypoil B T€UCHHE CYTOK TeMIIepaTypa MOXET H3MEHSAThCS Ha
+ 3 °C u OoJsee, MOCKOJBKY 3a4acTyr0 3alal0TCsl Pa3IMYHBIC TEMIIEPaTypHBIC
PSKUMBI B IOMEUICHUM JUIS JTHA W HOYH, a TEMIIEPATyPy KOHTPOIUPYIOT TOIBKO
B TepMocTaTe. BO3IyXOBOABI CHCTEMBI OTOIUICHUS OOBIYHO MPOXOMAT MO IMEPH-
METpPY TOMEIICHHS, & CUCTEMBI OXJAXACHUS — MO IEHTPY moToika. Kak mpa-
BWJIO, BIMSHHE W3MEHEHHH TeMIepaTypbl MpPOSBIAETCS HEMOCPEACTBEHHO Kak
KoneOaHWs HyJIEBOW JMHWH, CIEAYIOIINE 3a IMKIOM HarpeBaHHs M OXJIaX[e-
HHSL . DTO OCOBEHHO 3aMETHO CKA3BIBACTCS IIPH HCIIOIB30BAHHH PepaKToMeT-
poB 1 YO eTeKTOpOB IpH paboTe B pEKUME C BEICOKOH TYBCTBHTEIHHOCTHIO.

CremoBaTebHO, BayKHBIM SIBIISIETCSI B3AaUMHOC PACIIONIOKEHUE BBIXOIOB BO3-
JTyXOBOJIOB CHCTEM OTOIUICHHS/OXJIAXICHUS W TepMocTara. Uem Ommke OJIOK
xpomarorpada ¢ Jr000My M3 BBIXOIOB, TEM CHIIBHEE MPOSBIISICTCS 3TO BIMSHUE.
Ecimu xpomatorpad) Helb3s MEPECTABHTh TaK, YTOOBI OH HE CTOSUT PSIIOM C

¥
B 3asucumocmu om epemeHu cymok (npum. pedakmopa).
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BBIXOIOM BO3/1yXOBOJa (WJIN TIOJ HUM), CIEAYET 3ad9KpaHHPOBaTh Xpomarorpad
TaK, 4YT0OBI BBIXOJSIIUI U3 BO3yXOBOJA BO3AYX, TEMIIEpaTypa KOTOPOTO PE3KO
OTIMYAETCA OT TEMIIEPATYPhl B IIOMEIIEHUH, OTKIOHAJICA OT XpoMaTorpaga. 1o
MIO3BOJIUT CBECTU K MUHUMYMY BIIMSHHE W3MEHEHHH TEMIIEpaTyphl HA BOCTIPOU3-
BOJMMOCTh PE3YJIbTAaTOB.

INonmsmxHas (a3a HyKIaeTCA B YACTOM IOMONHECHUH. UTOOBI pe3yNbTaThI
ObLTH HanboJsiee BOCIPOU3BOIUMBIMH, CIACAYET MIPUTOTOBUTH NOABMKHYIO (hasy B
KOJIMYECTBE, JOCTATOYHOM JJISl CEPUH aHAIM30B. B MpOTHBHOM cilydae, eclii IpH
MIPUTOTOBJICHUH TOABWXKHOHN (ha3bl OymeT JOIyIleHa cepbE3Has onmmodka, 9TO HE
3aMeUINT CKa3aThCs. PE3KO M3MEHSTCS BpeMEHa YACP)KHUBAHUSI, YTO 3aCTaBUT
TOTOBHUTh MONBMXHYIO (pasy 3aHOBO. UToOBI M30ekaTh M3MCHEHUI B COCTaBe
AJIFOCHTOB, HEOOXOAMMO pa3padoTaTh HAOOpP THITOBBEIX METOAMK HUX HMPUTOTOBIIC-
HUs. 3aTeM, YTOOBI TOJIY4aTh BOCIIPOU3BOIUMBIC PE3YIbTATHI, CICAYST MPUACP-
KHUBATHCSA 3TUX METOIUK. YacTo 3a0BIBAlOT O TOM, YTO IOCIEIHUH 3Tal MPUTO-
TOBJICHUS MOJBIDKHOM (ha3bl JOJDKEH OBITh TaKHM, MOCIE KOTOPOro €€ COCTaB
OyneT ogHOpOAHBIM. [[Jst 3TOTO MOABIKHYIO (ha3y HeoOX0IuMO Tiepe] IpUMEHe-
HHEM THIATEbHO MePEeMEeIIaTh.

He cTonp OYeBHOHBI MEAJICHHBIC W3MCHEHHUS COCTaBa MOJBIDKHOW (hasbl.
['TaBHBIMH MCTOYHMKAMH TaKUX W3MCHCHHH SIBIISIOTCS IJIUTEIbHOE XPaHCHHE U
MOCTOsSTHHOE O6apOoTUpoBaHre. MHOTHE PacTBOPHUTENH (HampUMep, CMecei MeTa-
HOJIA C BOJOW M allEeTOHUTPHIIA C BOIO¥) BIIOJIHE HOIMYCKAIOT JTUTEIBHOE XpaHe-
Hue. OmuOKY BO3HUKAIOT, KOT/Ia UCTIONB3YIOT B OOJIBINON KOHIICHTPAIIMH COJIC-
BbIC Oy(ephl WM B MaJIOW KOHICHTPAIIMH — JICTY4YHe KOMIIOHEHTHI. B 3TuX ciry-
Yasix, €CIIM JFOCHT XPaHHUIICS Ooiee IBYX HEJENb, HE CTOUT MCIOJIB30BaTh €ro, a
MIPUTOTOBUTH CBEIKHIA.

Psin nmpousBoauteneit mpudopos mis BOXKX npennararot moctossHHO 6ap6o-
THUPOBAThH IOJBIKHYIO (ha3y, 4TOOBI M30eKaTh OMIHOOK, 00YCIIOBICHHBIX TIOXOH
nerazanueil pactBopureneid. K coxaneHuto, npu 0apOOTHpPOBaHMH 3a4acTyro
n30MpaTeNbHO BBHIBOAATCS HanOoJIee JIeTy4ne, Kak MpaBuiIo, OpraHudecKrue, KoM-
MIOHEHTHL. B cienylomem pasnerne, MOCBAIEHHOM A€ra3alliy, 3TOT BOIPOC pac-
CMOTpEH TIoIpoOHee.

3.2.B. [derasauuna pactsoputens

Jlerazamusi pacTBOpHTENsT — TaKXKe BeChbMa BaXKHBIA dTall MPHUTOTOBJICHHS
2MIOeHTOB. Jlerazamus npecieayer aBe 1eyn. Bo-nepBhIX, CHIKACTCST KOJTUIECT-
BO Ta3a, paCTBOPEHHOTO B pacTBOpHUTENE. biaromapst 5ToMy, CHUXAETCS BEPOSIT-
HOCTb TIOTIAJIaHMsI TTy3BIPHKOB T'a3a B KIOBETY JACTEKTOPA M «3aCTpeBaHUs» TaM. B
MOOOHBIX CIyYasxX Ha BBIXOJE JCTCKTOPa CUTHAI MPHOOpETaeT MHI000pa3HYIO
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¢dopmy (c umKIOM, OOpPAaTHBIM 110 OTHOIIECHHIO K IIUKIY paboThl Hacoca) U pabo-
TaTh CTAHOBUTCSl HEBO3MOJKHO.

Bo-BTOpHBIX, Aera3zauus ycTpaHsieT BPEIHOE BO3JEHCTBUE BO3JyXa, COAEpIkKa-
ierocsi B pacTBopuresie. A30T, OCHOBHAsI COCTaBJISIONIAsl BO3/1yXa, TAKOTO BO3-
JIEeMCTBHA HE OKasbiBaeT. N, He moriomaer B Y® nuana3oHe W He SBJISETCS
XMUMHYECKH aKTHBHBIM TPHU OOBIYHBIX YCIOBHSX Xpomartorpaduu. OIHAKO KUC-
JIOpOJI, BTOpasi OCHOBHAS COCTAaBJIAIONIAs BO3AyXa, MPUBOJIUT K BO3ZHUKHOBEHUIO
3HAYMTENBHBIX TPoOseM. Kucmopoa He TONhKO XUMUYECKH aKTHBEH, HO U NMEET
3HAYNTENIbHOE Moriomenne B OmmwkHeM Y@ guamazone. OH TakKe aKTHBEH
JJICKTPOXUMHYECKH U 3HAYMUTEIBHO CHUXKAET paboure BO3MOXKHOCTH JIETEKTOpa
WJIH IPUBOJUT K €r0 BBIXOJY U3 CTPOSL.

YT0OBI MPOMILTIOCTPUPOBATH, K KaKWM OIMUOKaM MoOkeT mpuBecTr O, mpu
Y® pnerekrupoBanuu, bpayH u nmp. [10] 6apOoTUpoBaI METAHON TEIHEM H
3aMMCHIBAIA HYJIEBYIO JTMHHIO 10 KO3 (OUIIMEHTY TOTIIOMICHNS B ITHPOKOM JTHa-
na3oHe JUIMH BOJIH. 3aT€M METaHOJI HaChIalk BO3AYXOM. BcieactBue 3TOro0
koaddunment noriomenus Bozpoc Ha 0,02 Ha anmHe BomHbl 260 HM, Ha 0,05
npu 240 aM, Ha 0,22 npu 220 uM u Ha 0,38 — mpu 210 HM. M3MepeHHbI Takum
obpaszoMm koddurment mornomenuss Ha 210 HM oka3zajcs 4YyTh JIM HE BJBOC
Oompire, yeMm Kod()(PHUIMEHT MOTJIOMICHUS YUCTOTO METaHOIa.

YHHBepcaJIbHBIX CHOCOOOB JAEra3alliM pacTBOpHTENeH He cymiecTByeT. Bo
MHOTHX COBpPEMEHHBIX Xpomarorpadax aus BOXX ycrpoiictBo nerazannu (uiam
6apOoTrpoBanms) BcTpoeHo. KaHanbl 6apOOTHpPOBaHHS MOTYT OBITh BMOHTHPO-
BaHBI HEMIOCPEACTBEHHO B pe3epByap, a OJIOK Aerasaluy MOXeT OBITh pa3MeIlEH
MEX[IY pe3epByapoM M TOJIOBKOI Hacoca.

Ecnu xpomatorpad anst BOXKX He comepkut ycTpolcTB nerasanuu u 6apoo-
THUPOBaHMS, JIeTa3alsl PACTBOPUTEINS JOJDKHA MPE/IIECTBOBATh MPpUMEHeHU0. K
pacmpocTpaHEHHBIM METOJaM JeTa3allidl BPYYHYIO OTHOCSITCS YJIbTPa3ByKOBast
00paboTKka, BaKyyMHUpPOBaHHUE, OIHOBPEMEHHBIC YJIbTPa3ByKoBas 00paboTka u
BaKyyMHpOBaHHE, 0apOOTHPOBaHKE IETUEM HIIM apTOHOM U HarpeBaHMUE.

Cpemu cnoco0OOB Jiera3alliil PacTBOPHUTENCH dYalle BCETO UCIOJB3YIOTCS
yIBTPa3BYKOBasi 00pabOTKa U BaKyyMHUPOBAHHUE, ITOCKOJIbKY COOTBETCTBYIOIUE
TEXHUYECKHUE CPeACTBa OOBIYHO UMEIOTCS B JII000H madoparopun. [Ipu npaBuib-
HOM MIPUMEHEHNHU (HaIpUMep, MPHU OCTATOYHOH JUTUTEIhHOCTH 00padoTku 10 —
15 muH) 06a cocoba paBHO 3¢ dekTnBHBI. bapboTupoBanue Takke 3¢HEKTUBHO,
OJTHAKO €T0 PACIPOCTPAHCHHUIO TPEIATCTBYIOT COOOPaXXCHUS IOCTYIMHOCTH W
CTOMMOCTH ra3a B O0aJIOHaX, a TakKe 0€30IaCHOCTH TP paboTe ¢ COCYaMHU IO
nmaBieHueM. HarpeBanue, XoTa u sBisieTcs 3((GEKTUBHBIM CIOCOOOM, CO3MaET
MPOM3BOJICTBCHHBIC OMIACHOCTU W YBEIUYMBACT MPOJOKUTEIFHOCTh MPUTOTOB-
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JICHUS DJIIOCHTA, MOCKOJBbKY IMOJIydYeHHas CMECh JOJIKHA OCTBITh JO KOMHATHOM
TeMIepaTypsl (B HHEPTHOW aTMocdepe) nepe]] HCII0JIb30BaHUEM.

UToObI MOJIyYUTh HAWITYYIINE PE3yIbTAThI AaHAIU30B, 1ETICCO00Pa3HO JIera3u-
pOBaTh BCE PAaCTBOPHUTEIH mepen yrnorpedicHueM. HesaBucumMo OT TOro, Kakou
croco0 Ui 3TOr0 MPUMEHSETCS, HEOOXOIMMO 3a00TUTBCS O TOM, YTOOBI YMCHb-
IIMTh TPOJODKUTCIBFHOCTD Jera3allii PacTBOPHUTENS, YTOOBI HE YCIHENI H3Me-
HHUTBHCSI €ro cocTaB. [0 OKOHYaHMHM Jerasaliy B BEPXHIOI 4acTh pe3epByapa
MOYKHO TOJ HEOOJIBIINM JaBJICHUEM I0JIaBaTh ra3, KOTOPHIM BBIMOJIHSIIOCH Oap-
6otupoBaHre (OOBIYHO TEIWI WM aproH), YTOOBI MPEJOTBPATUTh KOHTAKT BO3-
JIyXa C DIIOEHTOM.

HEIOTATHAS CUTYALMS PIT 4. BpemeHa yaep:KuBaHusl MHKOB H3Me-
HSIOTCS B CEPUHM AHAJIM30B B TedeHHe AHA. J[JI5 aHAIM3MPYEMBIX BELICCTB,
MOJICKYJIBI KOTOPBIX HE CKJIOHHBI OOpa30BBIBATH BOJOPOHBIC CBs3H, (hopma
MUKOB OCTaéTCsi OTHOCHTENLHO HEM3MEHHOH, HO BpeMeHa ynepkuBanus (f)
u3MeHstoTes. Eciu BemecTBa CrmocOOHBI 00Opa30BBIBAThH CHIIBHBIC BOJIOPOJHBIC
cBs3U (KaK, HAIPUMEp, MEPBUYHBIC AMUHBI), f, CMCIIACTCS, YIJIHHSIOTCS CPE3bl
[UKOB. DTO SBJIEHUE WILTIOCTpUpYeT puc. 3.19.

YCTPAHEHHUE. Bpemena ynepkuBaHHUS W3MEHSIOTCS, TTOCKOJBKY B IIPO-
L[ecce JIera3airu U3 PacTBOPHUTENS YHOCSITCS TIaBHBIM 00pa3oM Hauboliee JeTy-
Yrie KOMIIOHCHTHI. EciM HU OJIMH KOMITOHEHT HE COJCPKUTCS B PACTBOPHUTEIC B
konmdectBe MeHee 10 %, 3T0 He MPUBOAMT WM MOYTH HE MPUBOAUT K OIIUOKAM.
OmHaKo, eClii COJACpKaHUE TeX WM WHBIX KOMIIOHCHTOB MEHBIIC, 0COOCHHO
JETy4rX MOAN(HUKATOPOB MOABMIKHOW (ha3bl, UX MOTEPS MPHU JAErazaliid MOXKET
CKa3aThCsl OUeHb CHIILHO Ha pa3/ielieHHN.

Hanpumep, TpuatniamuH u tpudTopykcycnyto kucioty (TOK) nobasisioT B
MOJBIKHYIO (pazy B Manbix KonudecTBax (dacto 0,2 % u MeHee), 4ToOBI BOCIIpe-
ISITCTBOBATh PEAKIMAM AHAIM3UPYEMBIX BEIECTB C CHIIAHOJNBHBIMH TPYIIIAMH
MOBEPXHOCTH (HAIIOMHMM, YTO HAJMYHE CHIAHOIBHBIX TPYHI Ha HMOBEPXHOCTH
CcOpOCHTOB — IJIaBHAsl MPUYMHA ACHMMETPUH NTHUKOB MEPBUYHBIX aMHUHOB). Ecin
AIOEHT MOCTOSTHHO OapOoTHpoBath, TpudTWIaMUH U TOK ObIcTpOo M3 HEro yaa-
msroresi. OnHAaKo Jake HEOOJNbINME MOTEPH O3HAYAIOT PE3KOe HM3MEHEHHE HX
COJICP)KaHMsl B DJIOCHTE, YTO CYIIECTBEHHO BIMSET HA PE3YNbTaThl XPOMAaToO-
rpadumu.

Jlydmmee, 94T0 MOXHO cZenaTh, YTOOBl HE MOIYCTUTh H3MEHEHMS COCTaBa
pacTBOpHTENS M3-32 Jlera3aliu, — IPOBECTH NEPBUYHYIO Aerazanuio. B xpomaro-
rpadax, rie IMeeTcs crielanbHas Tpyoka-0apOooTép, 0 OKOHYAHUN TIEPBUYHOM
Jiera3anuy, ciedyeT Hu3Biedb 0apOOTEP M3 AIIIOEHTa M PACIHOJIOKHTH €ro Haj
YPOBHEM JEra3upoBaHHOTO pacTBOpa, HE H3BJIEKas, OJHAKO, IOJHOCTHIO W3
pesepByapa. Ecim B ycraHOBKe 0ap0oTEép HE MNPEAyCMOTPEH, PACIOIOXKUTE
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Puc. 3.19. (A) XpomaTorpamma, NonyyeHHas ¢ NpUMEHEHUEM CBEXEMPUTOTOBNEHHON NOABWKHON (hasbl, Ha
KOTOpOW MPUCYTCTBYeT MWK aHanuavpyemoro BelecTBa. PesynbTaTbl MOmyyeHbl C WCMOMb30BaHMEM
CTaHAapTHOTO pacTeopa amuHa. MoaBuxHas dasa — cMecb MeTaHon-8oaa-TOK B cooTHOLIEHUM 0BBEMHBIX
poneit 50:50:0,1. MopexHas hasa noaBepraeTcs NOCTOSHHOMY MHTEHCUBHOMY 6apB6OTUPOBaHUIO renmeMm.
(B) XpomaTorpamma TOro xe cTaHgapTHoro pacteopa. [pofa BBepeHa cnycts 3 yaca 6ap6oTupoBaHms.
(B) XpomaTorpamma Toro e craHaapTHoro pacteopa. Ipoba BBefeHa nocne 6apboTupoBaHus B TeueHne

Lienoro axs.
TpyOKy MOJKauKu ra3za B pe3epByape HajJ YPOBHEM OJIIOCHTA. Y CTaHOBHUTE Clia-
Oyto momady raza Juisi 0apOOTHpOBaHUWs, TaK, YTOOBI CO3/aTh B HAAIIOBEPX-
HOCTHOM 00BEME pe3epByapa HEOOJbIIOE U30BITOYHOE aBieHUE. B 3TOM cityuae
CJIOJ HHEPTHOTO ra3a MPEISTCTBYET NPOHHKHOBEHHIO BO3/yXa B 3JIIOCHT . Ecin
HE HCIIONIL3YIOTCS HU 0apO0TEp, HU MOJKAYKa ra3a, dJICHT CICAYET JCra3upo-
BaTh M 3aKPBITh KPBIIIKON C BEHTUIIEM, YTOOBI MAKCHMAIBHO OTPAaHIUYUTh JOCTYIT
BO3/lyXa K pacTBOpuTero. Ecnu u 3T0 HEBO3MOXKHO, HEOOXOIUMO MPEITyCMOT-
peTh IOCTATOYHO YaCTOE MOTMOIHEHHUE JITIOCHTA CBEXKE/Iera3uPOBAHHON MopIHeii.

OO0ecneunTh COXpPAHECHUE DIIOCHTA B JICra3MPOBAHHOM COCTOSIHHH, HO TaK,
YTOOBI MPH 3TOM HE JAONMYCTHTHh U3MEHEHHUS €ro cocTaBa, ropa3io Tpyanee. s
JTOW IETW WCIONB3YIOT IBOWHOW pe3epByap. ODJIOCHT, pa3leICHHbI Ha IBE
MOPIMH, MMEIONINE OJWHAKOBBIM COCTaB, TOMEIIACTCS B IBa COCTUHEHHBIX
MOCJIEIOBAaTEIFHO pe3epByapa. PesepByap A 3aKphIT TepMETHYECKH, OAHAKO B

*
Omo cnpaseonueo s 2a306 msxceiee 6030yXd, HaNpUMep, apona (NPuM. peoaxKmopa).
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HEM MMEIOTCSI BXOJHON MaTpyOoK aisi 6apOOTUPOBAHMS U BBIXOJHOW MATpPyOOK.
BrixomHOW maTpy0OK PacHoONOKEH HAO TOBEPXHOCTHIO PACTBOPUTEINS B pe3ep-
Byape A. B aTom cirygae u3 pesepByapa A B pesepByap b moctymaer Tompko ras.
BrrxogHol maTpyOOK BXOIUT B PacTBOPUTENh B pe3epByape b, rae noBen&HHbIi
IO PAaBHOBECHOTO COCTOSIHHS HACHIIIEHHBIN PACTBOPHUTENIEM Ta3 MIPOXOAUT CKBO3b
pacTBOpPUTENH (ITO, IO HJIEE, TO K€, YTO MUCIIOIB30BAaHHE MPEIKOIOHKH, KOTOPOH
KEPTBYIOT, YTOOBI YPABHOBECUTH MOABIKHYIO ()a3y U 3alIUTUTH CICAYIOIIYIO 10
MMOTOKY KOJIOHKY, T.€. aHAJIIMTHYECKY0). B Takoil ycTaHOBKE MOXKHO TOOUTHCS
JTIOJITOBPEMEHHOM CTaOMIILHOCTH COCTaBa PAaCTBOPHUTENSA. JTO 0COOCHHO A(dek-
TUBHO, €CJIA TMPEIIOJIaracTcs, YTO aHauu3 NpoObl 3aiiMET MHOTO BpeMcHH. B
9TOM citydae EMKOCTh pe3epByapa b MoxkeT ObITh 4 11 Win OoJiee, a pe3epByapa A
— 1 1. B cmydae BecbMa 4yBCTBUTENBHBIX pa3fesIcHUN pe3epByap A, BO3MOXKHO,
IpUAETCS TEPUOIMIECKH 3aMEHSTh.

3.3. Pe3sepsyapbl

3agacTyro pe3epByap BOCIPUHHUMAIOT MPOCTO KaK BMECTHIIMINE [UIS JITIOCHTA.
Oryactu 510 crnpasequBo. OQHAKO pe3epByap, KpOME TOro, YTO B HEM coaep-
JKHUTCS AJIFOCHT, BBIMOJHSACT TPU 3alIUTHBIC (YHKIUU. BO-NepBEIX, pe3epByapshl
o OOJIBIICH YacTH U3TOTOBJICHBI U3 CTEKIIA — MaTepHaja MPOYHOTO U XUMHUUCCKU
WHEPTHOTO. BO-BTOPHIX, B OTIAMYHE OT TOPOILIACTA, TAKIKE XUMHUUCCKU UHEPT-
HOTO W HE MPOSBIIAIONIETO PEAaKIMOHHOW aKTHBHOCTH, OTHAKO MPOHHUIIAEMOTO
U KACJIOPO/Ia, CTEKJIO HE MPOIMYCKAET B PACTBOPUTEIh BO3IYX M COAECPIKAIITHECS
B HEM 3arpsA3HUTENH. B-TpeThuX, €CiI UCIONB3YyeTCs CTEKIO SHTAPHOTO IIBETA,
OHO TIOTJIONIAET 3HAYUTEIHHYIO 9acTh YD M3IydeHus, 0cladiisas ero BO3ACHCT-
BH€ Ha DJIIOEHT. DTO BaXKHO, MOCKOJIbKY YD u3nydeHre MOXKET HHUIIMUPOBATh U
YCKOPHUTH pa3jiokeHue (HampuMmep, OoJeGHUHOB, 3QUPOB U XIOPCOACPIKAIIUX
pactBopuTeneit). UTak, pe3epByap He TOJBKO BMEILAET AIIIOCHT, HO U TIOJACPKH-
BaeT €ro B HEU3MEHHOM BHJIE.

B kadecTBe pe3epByapoB MOTYT HMCHOJIB30BATHCS CTEKJISTHHBIE OYTHUIM, B
KOTOPBIX PaCTBOPUTEIH IMOCTABISETCS OT M3rOTOBUTENS. Takue OyTHUIM B psfe
ClIy4aeB MOCTABJIIOTCS C 3aLUTHBIM IIaCTMACCOBBIM HMOKPBITHEM. JTO MOKPHI-
THE JIEHCTBUTEIIFHO MPeNOXpaHsieT OyThUIb OT MEXaHNYECKUX MOBPEXICHUH, 0/1-
HAKO MOXXET OBITh MCTOYHHMKOM 3arpsi3HEHUS, TIOCKOJIBKY HEKOTOPBIE PACTBOPHU-
TEJIN €T0 PACTBOPSIIOT HIIH HKCTPATHPYIOT U3 HETO OCTATKH IUIACTU(HUKATOPA.

Kak u mo0ylo XMMHUYECKYIO CTEKIISTHHYIO TOCYIY, Pe3epBYyaphl Iepe IOB-
TOPHBIM HCIIOJIb30BaHHEM HEOOXOANMO HaJUIeXKalluM 00pa3oM OYHCTHTh M
BBICYIINTh, YTOOBI YHAJIUTh BCE, JAXKE CIEIOBBIC, KOIMUECTBA OPraHMYECKUX
BEIECTB U JPYTUX 3arps3HHUTENCH. XpaHUTh pe3epByaphl HYXKHO B 3aKPBITOM
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WA YIOaKOBaHHOM BHUIEC, yTOOBI HE JAONYCTUTL OCAXKICHUSA OPTraHUYCCKUX
BCLICCTB U MUKPOYACTHUI] U3 BO3yXa HA BHyTpeHHeﬁ TMMOBEPXHOCTH.

[IPUYMHA BO3MOXHOM OIIUBKU P 1. 3arpsi3HéHHBIH pe3epByap:
HHOT/IA BO3HHKAeT He00XOAMMOCTh HCIO0JIb30BATh pe3epByaphl NMONepeMeH-
HO AJf pa3sHbIX pacTBopHTesei. [Ipy HerocTaTOYHOM OUUCTKE B pe3epByape
MOTYT OCTaTbCA CHEABl MPEABIAYIIErO IIOEHTA, YTO NPUBEAET K HAPYIICHUIO
BOCIPOM3BOJMUMOCTH BPEMEH YACPKHBAHUS M TOSBICHHUIO CIyYaiHBIX IHKOB.
Ecmn B kadecTBe MOAM(UKATOPOB HCIIONB3YIOTCS COJIM, HAapyIICHHS PabOTHI
MOTYT OBITh emi¢ 0oJiee 3HAUNTEITbHBIMH.

YCTPAHEHUE. B 3aBucumocTs OT crienn(pUKH MPUMEHEHHS, UMEIOTCS TISITh
pa3IMYHbIX MOAX0J0B. II0 BO3MOKHOCTH, pEKOMEHYEM HCIOIb30BaTh MEPBBII
U3 HUX.

1. Tlo BO3MOXHOCTH, ClEAyeT HCIOJb30BaTh PACTBOPUTENh B KauecTBE
JFOCHTA MPSIMO U3 Tapbl M3TOTOBUTENS. JTO TO3BOJSET 3()(HEKTUBHO
NpeAyNpeauTh CIydaifHOe MOMAJaHWe PACTBOPHUMBIX 3arps3HUTENCH U
MHUKpOYacTHIl. ECTECTBEHHO, IPH 3TOM CIEIyeT HCIIOIB30BaTh PacTBO-
puTenu Kiaacca 9ucToThl «1iist BOYXKX, He comeprkanuii MUKpOJIaCcTHID.

2. Ecmm B pesepByape xpomartorpada HEOOXOIMMO CMCHHTH JIIIOCHT Ha
JIpYTroi CMEIMINBAaeMBIH C HUM, OCTaTKH MPEIBIAYIIETO CICTyeT CIUTH,
OTIOJIOCHYTh pe3epByap 3 — 5 MOPIUSAMH DIIIOCHTA, WMEIOMIETO HOBBIN
COCTaB, U TOJIBKO 3aTEM 3aIIOJTHUTH CBEKUM HOBBIM JITFOCHTOM.

3. Ecmu B pesepByap xpomarorpaga HeoOXOIMMO 3aJIUTh HOBBIH DIIIOCHT,
KOTOPBI HE CMEIINBACTCS C MPEABIAYIINUM (M IPH 3TOM HHU B OJHOM U3
HUX HE CONEpXHUTCs Oydep), caenyeT IpOMBITh pe3epByap MPOMEKyTOU-
HBIM PacTBOPUTENIEM, CMEIINBAEMBIM C 00OMMH OCHOBHBIMH. OOBIYHO
TaK{e PacTBOPUTEIH HA3BIBAIOT «yHHBEpcaIbHBIMIY. Hambonee pacmpo-
CTpaHEHHBIMU U3 HUX SBJIOTCA M3omponuiosslil cnupt (UIIC) u ane-
TOH. BEIOOp OXHOTO M3 ABYX OMpeneNsieTcsl yaimle BCero Mpearodre-
Husmu: UTIC umeer manyro rpaHuily npomnyckanus B Y@ auana3oHe, HO
MEIIIEHHO HCIIapseTCsl; alleTOH UMEET BBICOKYIO TPAaHHILy IPOIYCKaHUS B
Y® ngmanazone, HO ucnapsercs ObicTpo. Ciemyromnias BO3MOXXHOCTh —
ucnoab3oBath TI'D, HO OH ropa3fgo IOpoke U CO3AAET CIOKHOCTH TPHU
XpaHEeHWHU u3-3a 00pa3zoBaHus nepekucei. Emeé pa3 3ametM, 4To HEOO-
XOJVMO IPOMBIBATh PE3epByap IOCTATOYHOE YHCIO Pa3 HEOONBIINMH
OTAEIBHBIMH TIOPIUSIMHU, YTOOBI MOJHOCTBIO BBIMBITH TIEPBYIO MOIBHXK-
Hy!0 (ha3y. 3aTeM clielyeT MOJHOCTBIO YIAJIUTh MTPOMEXYTOUHBII pacT-
BOPHTEIIb NIPEXE, YEM 3aJIMBaTh B PE3EPByap HOBBIH PACTBOPUTEND HIIH
amoenT. Takol npuem Takxe 3¢pdexkTHBHO MpuMeHsieTcs Juis «oOparie-
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HUs» Xpomarorpada st BOXX npu nepexone ¢ ogHOro siroeHTa Ha
JIpYToii, He CMEIINBAaEMBbIi C IEPBBIM.

Ecmu B cocraBe amoeHTa umeercs Oydep, 0COOCHHO MPUTrOTOBJICH-
HBI U3 TBEPJBIX COJICH, BHAYANIE CIIEAYET MPOMBITh PE3EPBYap ITUM Ke
JOCHTOM HO 0e3 Oydepa. Takum 00pa3oM, HCKITIOYACTCS BO3MOYKHOCTh
BBICAJIUBAHUSI B pe3epByape MpHU MOCIEAYIONUX MpoMbIBKax. [locie
yaaneHus 0ydepa mocieayroiiee NpoMbpIBaHHE HEOOXOUMO BBITIOIHSITD,
KaK OIMUCaHO BBIIIE (COOTBETCTBYIOIMMH CIIOCOOAMH JIJIsl CMEITUBAEMbBIX
Y HECMEIIINBACMBIX JITIOCHTOB).

Ecmu B coctaBe 3ir0€HTa CONEPKATCS MOIU(PUKATOPHI MOBIKHON (a-
3BI, B OCOOCHHOCTH coJi — pocdartel, Gopathl, areTaTbl — BaKHO TOJTHO-
CTBIO YIAJIUTh M3 pe3epByapa BCE OCTATOYHOE KOJUYECTBO KUAKOCTU
nepen ciaeayomuM yrnorpebneHneM. CIHTh OCTATKH JITIOSHTA, 3aTeM
TIIATEJBHO MPOMBITH pe3epByap HEOOJBIIMMH KOJIHYECTBAMU MOIIEpe-
MEHHO alleTOHA W BOJBL. DTOT IUKI JTOJHKEH OKAHYHBATHCS Ha alleTOHE.
AHAJIOTUYHO, €CJIH pe3epByap BHAYaIe ObUI MPOMBIT MBIJIOM WJIA MOYO-
IIMM CPEJICTBOM, CIEAYET YNAIUTh WX OCTAaTKH, MPOMBIBAs OOIBIIAM
006EMOM BOJBL. UTOOBI YCKOPHUTH BHICYIIMBAHUE, MOXKHO MPOMBITH pe-
3epByap HEOOJIBIINM KOJMYECTBOM alleTOHA. 3aTeM, Iepe]] HOBBIM MpH-
MEHEHHEM, BBICYIINTh Pe3epByap B MEPEBEPHYTOM COCTOSHHU.

Ecnu HemeuleHHOE TOBTOpHOE NMPUMEHEHHE pe3epByapa He Ipejrolia-
raercs, ¥ IpH STOM DIIIOCHT He cojepkan Hu OydepoB, HU Moauduka-
TOPOB Ha OCHOBE COJICH, HEOOXOUMO €ro MepeBepHyTh (UTOOBI BHYTPb
HE TIonajaiy MUKPOYACTUIBI M3 BO3AyXa) M JaTh OCTaTKaM OJIIFOCHTA
CTedb. 3aTeM OCTABHThH pe3epByap BEICHIXaTh Ha BO3AyXe B NEpeBEPHY-
TOM HOJIOKEHHH. UTOOBI pe3epByap OCTAaBaJICsi YUCTHIM M B HEro HE
TIOTIa/laJId MUKPOYACTHIIBI, CIETyeT 3aKphITh €r0 KOJNIIAYKOM C MOKpBI-
THEM M3 (TOpPOIUIACTAa WM OOEPHYTH TOPJIOBUHY AITIOMHUHHEBOH (HOJIb-
ro#i. YToObI MOATOTOBUTE pe3epByap K paboTe, HEOOXOANMO OIIOJIOCHYTh
OJTHOM-ABYMSI HOPLMSIMU HOBOTO JJIIOCHTA.

[IPUYMHA BO3MOXKHOM OIIMBKHU P2. JlauteasHoe XpaHeHHe pacT-
Bopurteseid. Muorue pactBopurenu g BOXXX cumrarorcs ycTONYMBBIMH.
HekoTtopeie neHCTBUTENBHO TakoBbl. YacTo, €CiaM pacTBOPUTENb OYMILEH U
MOMENIEH TOJ] CJIOW MHEPTHOTO Ta3a B TEPMETHUYCCKU 3aKPHIBAIOIIYIOCS OYTHLIb
U3 CTEKJIa SHTAPHOTO I[BETa, OH JICHCTBUTEIIFHO HE MEHSET CBOMX CBONCTB OYCHB
nonro. K pacnpoctpanéuHusiM pactBoputessiMm g KX, ocTarouumcs KadecT-
BEHHBIMH (XMMHUYECKH YCTOMYMBBIMH) B TEUEHHUE Trofa U Oojiee mpu HaIeKAITIX
YCIIOBUSAX XpaHEHHsI, OTHOCATCS MapaduHbl (HapuMep, TeKcaH, TeNTaH), TOTYOI,
KCHJIOJIBI, alETOHUTPUII, CIUPTHI (Hanpumep, MeranoJ, UIIC) u stunanerart.
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K coxanenuro, oTCroJa ClIeIyeT, YTO MHOTHE YacTO MPHUMEHSICMBIC IPYTrUe
pacTBopuTeNid HEyCTOHUMBEL. K TaKOBBIM OTHOCSTCS 3QHUPHI (HAIIpUMEp, ITUIIO-
BBl 3dup, TerparuapodypaH), XJIOpCOACpKAIIUE PACTBOPUTEIH (HAIIPUMED,
JUXJIOPMETaH, XJOpO(hOpM, UYETHIPEXXJIOPUCTBIA YIJIEpoa), aleTOH M BOJA.
Ddupsr 00pa3yroT MEPEKUCH, KOTOPHIE 001aIal0T BeCbMa BHICOKOMW PEaKIIMOHHON
CIOCOOHOCTBIO TI0 OTHOIICHHIO K HIMPOKOMY CIEKTPY JIPYTUX COCAMHEHHH.
Puc. 3.20 wuttocTpUpyeT pe3yabTaThl PEAKIMH OIPEACISIEMOr0 BEIECTBAa C
nepekucsamu, odpasopasimmucs B TT'®. K Tomy ke, mepekucH, HaKaIIMBasCh,
CTaHOBSITCS UCTOYHHUKOM ITOBBIIIICHHOW OTTACHOCTH.

..LU w L~

o/

Puc. 3.20. Xpomatorpammbl CMecu BELLECTB, YyBCTBUTENbHBLIX K BO3geiicTuio nepekuceir. (A) Mpoba
npurotoeneHa B wu3onponunosom cnupte (UMC); paciwenneHuss nuko HeT. (Bb) AHaroruuHasi npoba
npurotoBneHa B TI® ¢ BbICOKMM COpepxaHneM nepekvceis; ukv paciuenneHsl. (B) Mpoba npurotoeneHa B
noasuxHoln chase: cmecb WMC-pekanuH®-TI®, cootHowweHne 06bEMHbIX onen 80:15:15; paciennerus
nukoB HeT. CriedyeT OTMETUTb, YTO B 3TOM Cryyae pa3baBneHHblit TI® okasbiBaeTcs BOMHE NPUrOAHBIM.
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Pasnararorcst ¢ Te4eHHEM BPEMEHH U XJIOPCOJIEPIKAIIUE PACTBOPHUTENH, 00pa-
3ysl XUMHYCCKH aKTUBHBIC MOOOYHBIC MPOJYKTHI CO CBOOOIHBIMH PAaTUKAIAMHU U
HCI; Bopodem, B xpoMaTorpaduu 3T0 MPOSBISETCS HE CTONB 3aMeTHO. Hakorute-
aue HCI npuBoaut k uamenenuto pH moaBmkHON (Pas3el, YTO CHIBHO 3aTPYIHSIET
paboTy B HOpMaJbHO-(ha3HOM BapraHTe. AIIETOH MOIBEPraeTcs al0IbHON KOH-
LEHTPAMU C 00pa30BaHUEM JHALIETOHOBOTO CITHPTA, IIPH 3TOM KHCJIOThI U OCHO-
BaHUS CIYXaT KaTalu3aTopaMu. XOTs 3TH MPOIECChI, KaK MPABHUJIO, HE IPUBOIST
K omrOkaM B XpoMaTorpaduu, 0 HUX HYXKHO 3HATh, YTOOBI HE TEPATH HATIPACHO
BpeMs Ha aHANU3bI, €CIIM 3TH OMIMOKHW BCE-Taku BO3HMKalT. HakoHen, Boma —
3TO cpena, COCOOCTBYIOMIAs POCTY M PACIPOCTPaHEHUIO OakTepuii. B xpomaro-
rpadun pparMeHTHl OaKTepUil HAOITIOAAIOTCS KaK CITydaiHbIe TUKU-KIIPH3PAKH.
COOTBETCTBEHHO, PACTBOPHUTEINN BCEX yKa3aHHBIX KIIACCOB MPECTABISIOT COOOi
MOTEHIUATIBHBIA HCTOYHUK CEPhE3HBIX OLUIMOOK B XpoMaTorpadu.

YCTPAHEHUE. IIpenotBparuTh OmMOKH, CBSI3aHHbIE C JITMTEIBHBIM XpaHe-
HHEM PacTBOPHUTENCH, MOKHO TPOSIKO. BO-NEpBBIX, M3TOTOBUTEIHN PAaCTBOPHTE-
Jel caMu IPUHHUMAIOT MEpbl, 100aBisiA B pacTBOpuTenb crabmnusarop. K mpu-
Mepy, TIT'® o0brdHO cTabunmmsupytor OyTmia-ruapoxrcutonyonoM (BI'T). Dto
YBEIMYNBAET CPOK TOJHOCTU PACTBOPHUTENSI, OAHAKO, MPUBOJUT K HEBO3MOX-
HocTH Hcnonb3oBate TT'® ¢ YO gerekropamu, nockonsky BI'T cunbHO mormo-
maer B guamnasone 6oxee 280 HM.

Bo-BTOpBIX, M3TOTOBUTENHN PACTBOPUTENCH OOBIYHO MPOCTABISAIOT HAa 3THU-
KETKE HEYCTOWYMBEIX PACTBOPUTEICH CPOK TOJHOCTH. DTOT CPOK BAPHHPYET OT
JIEBSITU MECSALIEB 10 TOJa OT AAThl BBIMYCKa, TAK)KE MPOCTABIISIEMOM Ha ATHKETKE.
[To ucteueHnU cpoka rOJHOCTH PACTBOPHUTEIb HE 00S3aTEIBHO CTAHOBUTCS TIOJ-
HOCTBIO HETIPUTOTHBIM K JalbHEHIIEMY YIIOTPEOICHHIO, OJHAKO B TaKUX CITy-
Yasix HY>KHO MPOAYyMath, 9YTO OoJiee [eecoo0pa3Ho: MPOBECTH HCIIBITAHUS PaCcT-
BOPHUTEIS FITH TIIPOCTO €Tr0 HE MCIIONIB30BATh.

B-Tpethux, 3amac pacTBOpUTeseil B 1a00OpaTOPUHU MU Ha CKJIaJe HUKOT/A HE
JIOJDKEH TIPEBBINIATE IBYXMECSIHOTO Cpoka. KpoMe Toro, Ha 3THKETKaX OyThUIeH
WIH Ha KOPOOKax CIeAyeT yKa3bplBaTh NATy MOCTYIUICHUS HA CKJIaJ. DTO MO3BO-
JISIeT OPraHM30BaTh HAJICKAIIYIO POTAIMIO 3aIlacoB, Tak 4TO Oojee crapbie
PaCTBOPUTEIH PACXOIYIOTCS TIEPBBIMH.

[IPUYMHA BO3MOXHOM OIIMBKU P 3. Byrbuin ¢ pacrBopuTesieM
WIH pe3epByapbl BOBCe He MAPKHPOBAHBI HJIM IJIOX0 MapKHpoBaHbl. K
COXKaJICHHIO, 9TO BCTPEYAETCS TOpa3io yalie, 9eM MOXKHO ObII0 OBl AyMaTh. Oco-
0eHHO yacTo ObIBaeT, 9T0 OyTHUIM C 3aBOJCKAMH 3THKETKAMH IIOBTOPHO HCIIOJNb-
3YIOT A7 cMmecell pacTBopureneid. Ciaydaercs Takke, 9TO 3TH OYTBUIM HCTIONb-
3YIOT JUIS CIIBa OTPabOTaHHON TOIBMKHON (ha3bl, HO HE MapKHUPYIOT 4ETKO «OT-
XOIBI». Pe3ynpTaThl MOTYT OBITH KAKHMH YTOTHO — OT 3aMETHO M3MCHHUBIICHCS
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XpOMaToOrpaMMbl 10 HEMEJUICHHOTO BBIXOJa U3 CTpOost Xpomarorpada (B 3aBUCH-
MOCTH OT TOTO, YTO OBLIO B OYTBIIH).

YCTPAHEHHUE. IlpuroToBneHue pacTBOpUTENS HE 3aKaHUMBACTCA HA HTaIe
cmemBanus. Eciin B maboparopun paboTaloT HECKOIBKO YEIOBEK U y IPUOOPOB
TaK)Ke HE OJIMH I0JIb30BaTEN b, HEJIb3sI OXKU/AaTh, YTO OHU OyIyT 3HATH, YTO UMEH-
HO HaXOJWTCS B HEMapKHUPOBAaHHBIX OYTBUIAX HM3-10J pacTBoputens. M30exats
OIIMOOK TO3BOJIUT COOMIOEHNE HECKOIBKNX MPOCTEHIINX MPaBHII:

1. Kak TOIbKO pacTBOPUTENH BBUIMIM W3 OYTHUIM, OyTBUIb CIEIYyeT OYnC-
TUTH, a 3aBOJICKYI0O MapKHPOBKY yoaiums. B 3TOM cilydae TOT, KTO
BOCIIOJIBb3YeTCs! OYTHUIBIO TIOTOM, OyET BBIHYX/IEH IPOMapKUpPOBAaTh e€.

2. Hu B KoeM ciydae He CleqyeT UCHOIb30BATh KUIKOCTh U3 HEMAapKUPO-
BaHHOW OyTbUTH. Bo3MOXXHO, 3TO 0TX08!. [IpOX03XKIeHHe 0TpaboTaHHOTO
pactBopHTens uepe3 xpomarorpad mst BOXXX moxer npusectu kK HeoO-
PaTUMBIM MOBPEXICHUSAM €T0 HIEMEHTOB.

3. Heobxogumo Bcerna 4y€TKO MapKHUpOBaTh PE3EpBYyap C DIIOCHTOM, YKa-
3bIBasl CIEAYIOLIUE JAHHBIE: COCMAS dNI0eHMa — NOTHOCHbIO (HALIpUMED,
MeTaHONI-BoJa, 00bEMHBIE nomu 50:50 (Oydep auneratHsiid, 20 MM npu
pH=4), a He pocTo «OydepHbIH PacTBOP METaHOI-BOJIAY); Oama npuco-
mognenus; a TAKOKE UHUYUATB! TUYA, NPUSOMOBUBULESO ITIOEHN.

4. Cne,uyeT 4ETKO MAapKUpoOBaTh COOTBETCTBYIOIIUM 06pa30M BCC 6yTLIJ'H/I C
OTXOJaMHU.

5. Hwu B koem Ci1ydac HE CICAYCT MbITaTbCA OYUCTUTH 6yTLIJ'II> JJIsT OTXOI0B
U UCIIOJI30BaTh €€ B L[aﬂbHeﬁHIeM.

HEILITATHAS CUTYALIUA P 4. locie cMeHBbI dJII0eHTa B pe3epByape
OH mepecTaétr MocTynmarh B Xpomartorpad. IIpuHATO CYHMTAaTh, YTO IPOLECC
CMEHBI PacTBOPUTENS B OYTBUIM TPOCTOW M «Oe3myMHBIN». OOBIYHO 3TO Tak.
OmHAKO W 3]IeCh MOXKHO CJIIENIaTh JIBE CePhE3HBIC OMIMOKU: 3aUTh HECMEIINBAC-
MBI€ WJIA B3aMMHO HEPaCTBOPUMBIC KOMIIOHCHTBI HJIH CJICJIaTh TaK, YTO B XpoMa-
torpad monanéT Bo3myx. O0e 3TH OMMOKH MOTYT IPUBECTH K TOMY, YTO [TOJ1a4a
MOJIBMKHOM (ha3bl B XpoMaTorpad)e MPeKpaTUTCS.

YCTPAHEHHUE. IIponecc mepexoaa Ha HOBBIH AIIIOEHT OMpEAENSeTCS €ro
UCXOJHBIM U KOHEYHBIM COCTaBOM. ECIM HY>KHO NMPOCTO MOMOJHUTH JMIOCHT WU
3aMEHUTH PE3epByap Ha HOBBIHM, COJAEPXKAILIUI IMIOEHT TOTO K€ COCTaBa, CUTya-
IIUsI OTHOCUTEJBHO TpocTa. HeoOXoauMO NepeKphITh MOTOK. AKKYpaTHO CHSTH
BXOJIHON (MIBTP U TPyOONPOBOA M3 IIyCTOTO pe3epByapa M MEPECTaBUTh UX B
MOJHBIA pe3epByap. IIpu 3TOM yOeAWTHCS, YTO BXOMHON (QHIBTP TMOJHOCTHIO
HOTPYKEH B IIFOCHT U HAXOIUTCS y JHA pe3epByapa. Jlanee BKIOUNTH IMOTOK H

220



PE3EPBYAPbI

npocieauTb, HEC BBIXOAAT JIM U3 BXOAHOI'O (1)I/IJ'H>Tpa IMYy3bIPpbKHU BO34YyXa. Ecimu
ITY3bIPbKU Ha6JHO,HaIOTCH, IMpokKavyaTh HACoOC, YTOOBI yYAQINUThL BO3AYX U3 CUCTCMBIL.

Ecnu ke cocraB 2i10eHTa MEHSIETCsl, MPOLIECC CMEHBI HayMHAeT TpeOOBaTh
0oJiee IPUCTATBHOTO BHUMAaHUs. B 3TOM cilyyae Hy>)KHO MOMHHUTb, YTO IPOMBIBKE
HOJJIe’KaT BXOAHOW (MIIBTP, TPYOONPOBOJ, COCAMHSIONIMMI €ro ¢ HacOCOM, caM
Hacoc, MEPTBBIN 00BEM (MEXIy TOJOBKOWH Hacoca M MH)XKEKTOPOM), WHXKEKTOP,
KOJIOHKA, BCE COSAMHHUTEIbHBIC TPYOOTIPOBOABI U AeTeKTop. CiemyeT yoemuThes
B TOM, YTO TETJISI HHXKEKTOpA WIH IIMPHUI[ aBTOMAaTUYECKOT0 YCTPOUCTBA BBOJA
npoObl TaKKe MPOMBITHI JTOCTATOYHBIM KOJMYECTBOM HOBOTO 3nmoeHTa. [lanee
ClIelyeT OIHCaHHE MOPSIKA CMEHBI CMEUIMBAeMbIX (M B3aUMHO PAaCTBOPUMBIX)
pacTBOpUTENEH.

CMeHa cMellIMBaeMbIX 3JII0EHTOB
1C. OTKIIOUUTH OJauy Hacoca.

2C. OTKITIOYUTH KOJIOHKY OT Xpomarorpada, OTKPBIB MPOMBIBOYHBIA Kia-
MaH HACOCHOW cHCTeMbl. EciM MpOMBIBOYHBINA KJamaH HE Tpeay-
CMOTpPEH, OTCOCIUHHUTH TPYOONPOBOJN MEXIy TOJIOBKOW Hacoca M
WH)XEKTOPOM WJIH MEXIY WHXKEKTOPOM U KOJOHKOW. B Xxome 3Toro
mporiecca KOJOHKAa HE JTOJDKHA OCTaBaThCsl B MOTOKe. [0 HOBEIA
BBIXOIHOW TPYOONPOBO/] MOCTAaBUThH CTAKaH JJIsi COOpa OTXO/0B.

3C. 3amuth okoso 100 MJI HOBOTO 3JIIOGHTa B YUCTYIO KOJIOY ODpiieH-
Meiepa WM CTakaH.

4C. AKKypaTHO TIEpEHECTH y3eJ] BXOTHOTO (MIBTpa B HOBBIH DITIOCHT B
Kosbe. D10 OyAeT NpemnsITCTBOBAaTH 3arpsi3HEHUIO HOBOTO OJIOCHTA
CTapbIM.

5C. Bxmrounts nogauy sntoenTta. [10CKOIbKY B MOTOKE OCTAIMCh TOJIBKO

AJIEMEHTBI CHCTEMbI C MaJIbIM TEPEnajoM AaBJICHHS, PACXO] MOMKET
ObITh OoybIiM (5 Mi/MUH U Ooiiee). B xpomatorpadax, riae nMeeTcs
mraTtHas (YHKIOUS TPOMBIBAHHS, pPACXOJ] MOXET COCTaBJIAThH
10 mur/muH.

6C. [Ipokadats depe3 xpomarorpad MPUMEPHO MATHKPATHBIA €r0 BHYT-
peHHUI 00BEM, YTOOBI BRIMBITH BECh CTAPBIH TIOCHT U3 3TOW YaCTH
cucteMbl. OTKIIFOYUTH TIOJAYy.

7C. ITepenectn y3enm BXOmHOTO (PHIBTpa B pe3epByap C HOBBIM DJIIOCH-
TOM.
8C. OTKITIOYUTH MPOMBIBOYHBIA KJIallaH WA TIEPECOCTUHUTH COOTBETCT-

BYIOIIUM 00pa3oM TpyOOmpoBOIEl. BKIIIOUHTE mOJady 3JIIOCHTA C
HOpPMAJBHBIM pacxXoJIOM depe3 BCIO cucTreMy. He wmcmoms3oBath
(YHKIHIO TTPOMBIBAHUS, IIOCKOIBKY CeHdac B MOTOK YK€ BKIIIOYCHA
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KOJIOHKA. HpOMI)ITI) OCTaJIbHBIC 3JICMCHTBI MATUKPATHBIM 00BEMOM
HOBOTI'O 3JIFOCHTA, T.C. IPUMCPHO MATUKPATHBIM 00BEMOM KOJIOHKH.

YroObl TIEpeTH HA HOBBIM JJFOCHT B CIIydYac, €CIU OJUH U3 HHUX COJCPKHUT B
PacTBOPEHHOM BHUJIC KOMIIOHEHTEI, HEPACTBOPUMEBIEC B APYroM (Hampumep, 0ydep
WIH JPYTUE COJH), CICAYST MPUICPKUBATHCS TOTO XKE MOPSIKa ISHCTBUH, C TOH
pa3HUIICH, YTO HYXHO NpPOKAdaTh 4Yepe3 Hacoc, a 3aTeM Yepe3 BCIO CHCTEMY
MIPOMEXKYTOUYHBIM paCTBOPUTENH, HE CoJlepxKalIuil conei. Mtak, mocne onepanuu
2C He0OXOMMO BBITIOTHHUTH CIIEAYIONTUE NEHCTBUS.

2Ca.

2C6.

2CB.
2Cr.

3amute okoso 100 M IPOMEKYTOUHOTO PACTBOPUTENS, HE COAEpKa-
IIEro colied, B Koy DpiieHMeliepa nim cTakaH (3TO TOT XKe JIIIOCHT,
49TO B pe3epByape, HO 0e3 coy wim MoaudukaTopa).

AKKYpaTHO TIEPCHECTH y3€J BXOIHOTO (DMIIETpa B HOBBIA JIIOCHT B
Koyibe. DT0 OyAeT NPEmsITCTBOBATH IMOMATAHHI0 COJIM W3 CTaporo
3JIF0OEHTA B HOBBIM.

Bxnrounts nojaavy 3JIrOCHTA.

ITocne Toro, Kak U3 KOJOBI OyAeT MpoKadaH MPIMEPHO MATHKPATHBII
00BEM CHCTEMBI, OTKIIIOYHTH MOJady, IPUCOCTUHUTE HACOC K OCTAlIb-
HOM "yacTu Xpomarorpada u MmpokadaTh IIOEHT depe3 cuctemy. [lpu
9TOM OyZAyT ymaneHbl Bce ocaxIaeMble BemiecTsa. [lepeiitn k ore-
panuu 3.

Ecnu 3110€HTHI HE CMEIIMBAIOTCS, HO HE COAEPIKAaT COJEH WIIM TPHCAMIOK,
KOTOPBIE MOTYT OCaXIaThCs, CIEAYET UCIOIb30BaTh IPOMEXKYTOUHBIH PacTBOPHU-
TeNb, CMEIIMBAaEMbIi ¢ obonmu pabounmu smoeHTamu (Harnpumep, UIIC wmm
aIleTOH), KaK OMHUCAHO Jalee.

CMeHa HecMeIlIMBAEMbIX 3JIH0EHTOB

1H.
2H.

3H.

4H.

5H.
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OTKIIIOYHTH noJaavy Hacoca.

3anuth oKkoJ10 100 M1 yHHBEpPCAIBHOTO PACTBOPUTENS B UUCTYIO KOJI-
Oy WU cTakaH.

AKKypaTHO TIEPEHECTH y3eJ BXOIHOTO (puiabTpa B KOJIOY C yHUBEp-
CaIIbHBIM PACTBOPHUTEIIEM.

BxmounTs momavy pacTBOPHUTENS ¢ pacxonoM okoio 0,5 Mi/MuH wiu
MmeHee. KoHTponmpoBaTs nepenay nasieHus. Ecim ero 3nadenue cra-
HOBHTCS CIIMIIIKOM OOJBIINM, YMEHBIIUTE PACXO/I.

[Ipokauats yepe3 cUCTEMy NPUMEPHO MATUKPATHEIHN €€ 00BbEM, YTOOBI
BBIMBITH BECh CTAapBIif AIOEHT U3 3TOW YacTH yCTaHOBKH. OTKIIOYNTH
nojady. 3aMeTHM, YTO 3TOT MPOIECC MOKHO YCKOPUTH, €CIIH BHAYaJe
OTKITIOYHTH KOJIOHKY W TIEPEBECTH HAa YHHBEPCANbHBIA PacTBOPUTEID



6H.

7H.

8H.

9H.

PE3EPBYAPbI

BCC 3JIEMEHTHI XpomaTorpada 10 KOJOHKH, 3aTeM MOBTOPHO IIpH-
COCJIMHUTH KOJOHKY M BKJIFOYUTH HAacoC Ha cialyro mogauy. OmHako
HE cliexyeT 3a0bIBaTh 0 HEOOXOANMOCTH IIPOMBITH M KOJIOHKY pacTBO-
pHTeNeM, IPEeXIe YeM MOJATh B CHCTEMY HOBBIH AJIFOCHT.

3amute okosio 100 M3 HOBOTO 3IIOCHTA B YHCTYIO KOJIOY JpIicH-
Melepa WU CTaKkaH.

Brimounth momady 3mroeHTa ¢ pacxomoM okoso 0,5 Mia/MuH wim
menee. KoHTponupoBaTh mnepenaa AaBieHus. Eciau ero 3HadyeHue
CTAaHOBUTCS CJIUIIKOM OOJIBIIIMM, YMCHBIIUTH MOJA4y. 3aMETHM, YTO
9TOT MPOLECC MOXKHO YCKOPUTD, €CJIM BHAYAJIE OTKJIFOUUTh KOJIOHKY U
MIEPEBECTH HA HOBBIM AITIOCHT BCE JJIEMEHTHI /0 KOJIOHKH. 3aTeM
MTOBTOPHO TPUCOSAMHUTH KOJIOHKY M BKJIIOUYHTH HAcOC Ha cialyro
mojaqy.

[Tpoxayats yepe3 cucTeMy IPUMEPHO MSATHKPATHBIA €€ 00bEM, YTOOBI
BBIMBITh BECh YHHBEPCAIBHBII PACTBOPHUTEID U3 3TOH YaCTH yCTAHOB-
ku. OTKJIIOYNTH MOJAdYy.

HepeHCCTI/I y3€J1 BXOAHOT'O (1)I/IJ'H>Tpa B pE3CpByap C HOBLIM JJIFOCH-
TOM.

Ecnu »m0€HTBl HE TONBKO HECMENIMBAEMBl, HO M OAWH U3 HUX COAEPIKUT
KOMIIOHEHTBI, HEPACTBOPUMBIE B JApyroM, mocie omepanuu 1H neobxoaumo
BBINOJIHUTD CIETYIOLUE IPOMEKYTOUHBIE AEHCTBUSL.

1Ha.

1HG.
1Hs.
1Hr.

3ammuth okoso 100 mit amoeHT 6e3 700aBOK B YUCTYIO KOOy DpieH-
Meliepa WU CTaKaH.

AKKypaTHO MTEPEHECTH y3€eJI BXOJHOTO (GHILTPa B KOJOY.
[IpoMBITE CHCTEMY NIPU HOPMAITLHOM PACXOJIe.

[Ipokadats yepe3 cUCTEMY MPUMEPHO MATUKPATHBINA €€ 00hEM, YTOOBI
BEIMBITH Bce 100aBku. OTKIIOUNTE IoAavy. [lepeittu k oneparuu 2H.

CMBICIT TaKOW MHOTOJTAITHOW MOCIEA0BATENLHOCTH CMEHBI DIIFOCHTa B TOM,
YTO MPU CMEUIMBAaHUU HECMEIINBAEMbIX MM B3aMMHO HEPACTBOPUMBIX BEIIECTB
MOXET 3aCOPHUTHCS BXOIHOW (PHILTpP, HAPYIIMTHCS paboTa OOpaTHBIX KJIAIMaHOB,
MOTYT 3arps3HUTHCS (PUTTHI, 3a0UTHCS TIOPHI KOJNIOHKH. YJaJcHUE Ocagka W3
pe3epByapa W Hacoca 3aTPYIHHTENBHO, TPYIJOEMKO, M €ro CIeAyeT H30eraTb.
Hacoc u TpyOonpoBoabI 0OBIYHO OYHCTHTH HE TaK YK CIOXKHO. A BOT BOCCTaHO-
BUTh KOJIOHKY TOpa3o ciaoxHee. YTOOBI yIauTh HECMEIINBACMBIC KOMITOHEHTHI
U3 MOp HYXXHO MHOTO BPEMEHH M OOIbIIIOE KOJHUYECTBO pacTBOpuTessi. B ocobo
TSOKENBIX CITydasx KOJOHKY BooOIIe He ymaéTcs BEepHYTh B pabOTOCIIOCOOHOE

COCTOSAHHC.
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HEHITATHAA CUTYALIMA P 5. Bekope mociie cMeHBI COCTaBa JJIOEHTA
NMOTOK mpekpamaercs. [JoMuMo ONMMCaHHBIX BhINIE NPUYMH (HECMELIMBAEMBbIC
amoeHThl, P4 u PC9), k 3TOMY 4acTo MPUBOIUT MOMAJaHUE B CUCTEMY IIPH CMEHE
SJTFOCHTA BO3AYIIHBIX ITY3bIPHKOB.

YCTPAHEHHUE. Bo3zaymiHele my3sIpbKH MONAJAal0T B CUCTEMY H3-3a TOTO,
YTO TP MEPEHOCE BXOMHOTO (MIBTPa M3 pe3epByapa B pe3epByap €ro pPOHSIOT
WK TiepeBopadynBaroT. [Ipu 3TOM HaxonAmuics B QHIBTPE PacTBOPUTEIH BEITE-
KaeT, BHYTph TomajgaeT Bo3ayX. [1oM00HBIM ke oOpa3oM, eciii GUIbTP JOJTO
(cBeime 10 MUH) HAXOAMUTCS BHE pe3epByapa, pacCTBOPUTENIh MEIJICHHO BBHITEKAET
WM UCTIApsIeTCs, BHYTPH (QHIBTPA TaKXKe ITOMAIaeT BO3AYX.

Ily3slpu BO3myXa MOXHO YHAIATh W3 Xpomarorpada, mpoKadyuBas SIIOCHT
yepe3 HacOC M BBIBOJIS €r0 HAPYXKY 4epe3 MPOMBIBOYHEIN kiamad. Ecmu 310 He
Ia€T HY)KHOTO pe3yibTaTa, HEOOXOIMMO CHATH TPYOOIPOBOM, MIYIINI Ha BXO-
HOW OOpaTHBIM KJIAIaH U MPOTSHYTHh IIOCHT Yepe3 BXOAHOU (DUIBTP, CO3aaBast
paspexkeHue (OOBIYHO C IMTOMOINBIO IIMPHIA WIH PE3HHOBOW TPYIIHM OT MUATICTKH
yepe3 nepexoaHuk). Kak Tompko ®KHUIKOCTh HAYHET CBOOOIHO MPOXOIUTH Yepe3
TPyOOIPOBOBI, MPUCOCTUHUTE OOpPATHBIN KIamaH HAa MECTO W HadWHaiiTe
MIPOMBIBKY.

3.4. BxogHble ovnbTpbl 1 AerasaTtopbl

Bxoanble GUIBTPHI 7S pe3epPBYapoOB XpoMaTorpagoB U3roTaBIMUBAIOT (MHOT-
JIa) U3 CIIEYEHHOTO CTEKIIa, Jalle U3 HeprKaBerolew cTaiu. THIUIHOE YCTPOU-
CTBO OTHX 3JIEMEHTOB TOKa3aHO Ha puc. 3.21. OuibTpsl NpemHa3HAYCHBI IS
yIaJeH!s] MUKPOYACTHII U3 PACTBOPUTEIIS IIEpe] IOCTyIUIEHHEM B Hacoc. Jlerno B
TOM, YTO MHKPOYACTHUIIBI YBEIHMYUBAKOT TPCHUC ILTYHXKEpa O KOJBICBBIC YIUIOT-
HCHHS W MOTYT MPHUBECTH K 00pa30BaHMIO ApalluH Ha Iurymxkepe. [lockonbky He
CYIIECTBYET CIOCOOOB MPSIMOTO KOHTPOJIS 32 CTCIECHBIO 3aCOPEHHS BXOIHBIX
(UIBTPOB, BAKHO MPEAYCMOTPETh UX PETYISPHYIO 3aMCHY B IUIAHE PErVIaMCHT-
HBIX TpoduiaakTHaeckux pabdot. Ecim ¢umbTp 3acopsiercs, momada dII0EHTa B
HACOC PEe3KO YMEHBIIAETCs, YTO BBI3BIBACT HECHCTEMATHYECKHE OIMMOKH B pe-
3yJabTaTaxX XpoMarorpapuu.

JlerazaTopbl HCIONB3YIOTCS JJIS HAJUICKAIICH Iera3alliy JIFOCHTOB IO HC-
MOJIb30BaHUs U B Iporiecce padoTbl. OHU MO0 yCTaHABIMBAIOTCS Ha pe3epByap
C 3JFOCHTOM, JINOO MPEICTABISAIOT COOOH OTHENIbHbIE MOJYNHU, KaK MMOKa3aHO Ha
puc. 1.3. OTu 31eMeHTHI TaKXKe TPEOYIOT PEeTyIIpHON PODUITAKTHKY.

HELITATHAS CUTYALMA B® 1. Ha BxogHoM ¢pubTpe 0CaKAAIOTCS
3arpsi3Henus. [loBepXHOCTh BXOAHOTO (prlbTpa Ha yOWBIICHHE BEINKa, MMOPOH
cebime 10 cm’. C TedeHHEM BPeMEHH Ha (GHIBTPE OCAKIAIOTCS U3 PACTBOPHTEIIS
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BXOOHBIE ®MNbTPLI M AETASATOPLI

Puc. 3.21. BxogHble cunbTpbl B TPEX McronHeHusix. Crneea Hanpaso: unbTp 13
HepXXaBeroLL el cTanm ¢ HakMaHOW rankon Ha pesbbe; nnacTmMaccoBbil unbTP ¢ pe3bboi
1 cnaHuem; HacagHon dunbtp n3 MTPI. GunbTpbl MOryT Takke U3roTaBMUBAaTLCS W3
ctekna (pegko) n MT$3.

MPUMECH, JTasKe €CIIM MX COJEpkKaHue BechMa Mano. Emé xyxe, eciu B Ka4ecTBe
PacTBOPHTENSI UCIONB3YETCS BOJAA: BHYTPH M CHAPYKH (QHIBTPA Pa3BUBAIOTCS
GakTepun. PocT GakTepHii 3a9acTyi0 YCKOPSIFOT OCTATKH PaHEe UCTIOIb30BAHHBIX
MOJIBHXKHBIX (ha3.

OcaxeHne 3arps3HATENed Ha BXOJIHOM (MIIBTpE NPOSBISAETCS BHEIIHE
IBOSIKO. Bo-TIIepBBIX, €CIM HAKONHMJIOCH MHOTO 3arpsi3HUTENCH, MX (hparMeHTHI
MOTYT OTPBIBATHCS HJIM JeCOPOMPOBATHCS U 3IIOUPOBATHCS Yepe3 KOIOHKY. [Ipu
9TOM BO3HMKAIOT HEIPEIBHACHHBIC NUKH C PA3IMYHBIMH BpEMEHAMH YAEpPXKHU-
BaHUS W BBICOTOH (puc.3.22). Bo-BTOPBIX, SIIOMPOBAaHWE MOXKET H IPOCTO
NPEKpaTUThCs.. B 3TOM cilydae HpUMECH OCakJaroTcsl IO TeX IOp, [IOKa He
3acopstoT nopsl GuisTpa. [locne 3Toro MOTOK pacTBOPUTEILL Yepe3 HACOC PE3KO
naslacT ¥ HaYWHAET U3MEHSATHCS CIy4aiHbIM 00pa3oM. ITocKoIbKY moaady >Kui-
KOCTH JajJeKO HE BCETJa IIOCTOSIHHO KOHTPOJIMPYIOT, 3TO TpPOSBISETCS Kak
HECOOTBETCTBHE BPEMEH YICP)KHBaHUS PAacyETHBIM, HEHOPMAIBHO OOJbIINE
¢iykTyanuu BpeMEH yIep>KHBaHHMs, IIOBBIIICHHE NIepenaga JaBJIeHHs Ha XpoMa-

Torpade.
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Puc. 3.22. (A) XpomaTorpamma unmocTpupytoLLas nposiBrieHne baktepuanbHOro 3arpsi3HeHUs Ha KOMOHKe
Crs, (210 Hm). B xorocmom onsime (T.€. Koraa B NOABWXHY0 (hady BBOAAT Npoby NoABMXHOI (asbl) B rpa-
OVEHTHOM PEXVUME C UCMONb30BaHUEM CMECU aLeTOHUTPUNA ¢ BoLo [Mpodmnb (B)] HabntoaatoTes HeycTou-
UNBOCTb HYNMEBOW NWHUM U MPUCYTCTBYIOT MUKM HA y4YacTke XpoMaTorpamMMbl B MPOLECCE FPAAMEHTHOTO
antovpoBaHus. Mepexon Ha CBEXYI0 MapTUIO PacTBOPUTENs He ycTpaHsieT owwbky. Mpu ncnonbaoBaHuu
pacTBOpUTENS TOM e NapTK Ha JpyroM xpomatorpade Hynesas MMHUA YCTOYMBA, NOBOYHBIX MNKOB HET.
Mocne o4nCTKM BXOAHBIX (hMMbTPOB NONyYeHa xpomaTorpamma (B).

YCTPAHEHUME. Bxoambie (QUIbTpbl MOAJIEKAT PETYIIPHOW 3aMEHE HWIIH
ounctke. Ecnu xpomarorpad HCmoip3yercss MHTEHCHBHO, HEOOXOANMO IPOU3-
BOAWTh 3aMEHY WJIH OYHUCTKY (GWIBTPOB C HHTEPBIOM OT 3 10 6 MeEcsIEB.
Lemecoobpa3Ho COBMeEIIAaTh 3TO CO CMEHOHM JIIIOCHTa WM TOIMOJHEHHEM €ro
3amaca B pe3epByape.

YT0OBI OYUCTUTH QWIBTP M3 HEPXKABEIOMIEH CTau, ero ciexyer oopadboTaTh
B TedyeHrne 10 MUH Ha YyJIbTPa3BYKOBOW OaHE C MOTPYKEHHEM B CMECh PaBHBIX
00BEMHBIX moster Boubl 1 HNO;. ITocie 00paboTKH THIATELHO MPOMBITH METa-
HOJIOM (TIpu paboTe ¢ a30THOM KUCIOTOH COOMI0NAiiTe MEPhI MPETIOCTOPOIKHOCTH.
Ilepen paboroif 03HAKOMBTECh C PyKOBOAAIIMMHU YKa3aHUSMH Y IIPaBICHHS
MPOU3BOJICTBCHHOW CAaHWTAPWUU M TUTHUCHBI). Y TOYHUTE, KaKas METOJNKA OYUCT-
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KH TpeIyiokeHa u3rotoButesieM. He coBeryer Oe3 KpaifHeld HE0OXOAUMOCTH
MOJIb30BATHCS MBUIOM M MOIOIIMMHU CPEICTBAMH, MOCKOJIBKY B HUX COJCPKATCS
MOBEPXHOCTHO-AKTUBHBIC U JIPYTUE BEIIECTBA, KOTOPhIE OYCHb TPYAHO YIAIUTH C
BHYTpeHHe#l moBepxHocTH GuiabTpa. Kpome TOro, paHee He HCIOJIb30BABIINECS
GUILTPBI M3 HEPIKABEIOIICH CTAIM MOTYT HYXIAThCS B MACCHBHPOBAHWUHU HJIH
MIPOMBIBAHUH Tiepenl paboToi. 37ech TakKe MOXKHO TMPEIJIOKUTh 00paboTKy Ha
yIBTPa3BYKOBOH OaHe B pa30aBICHHON a30THOW KHCJIOTE C MOCICAYIOIIUM
MIPOMBIBAHHEM METAHOJIOM.

UT0oOBI MPETOTBPATUTE POCT OAKTEPH B pe3epByape U BXOAHOM (HUIBTpE, MO
BO3MOXXHOCTH, CIIeyeT U30eraTb NPUMEHEHUS YUCTOW BOJBI MU PACTBOPHUTENCH
C BBICOKOH KOHIEHTpaluel Bojasl. Hampumep, BomHBIN pacTBOp ¢ 0OBEMHBIMHU
noismu 20 % wmeranona win 15 % anetoHuTprina 3QpQEKTHBHO NPENsSTCTBYET
pocty Oakrtepuil. OHaKO 3TM MEpHI COBCEM HE INPEAOTBpAIIAlOT HAKOIUICHHE
ocaznka. AHanoruuHo, 6ydeps! ¢ HU3kUM (MeHee 4) mim BeicokuM (cBbire §) pH
OTYACTH TOPMO3AT POCT OaKTEpHil, HO TAKKE HE COBCEM €My IPENATCTBYIOT.
Bonee toro, Oydepsl kak pa3 u SABIAIOTCA TJIABHBIM HCTOYHHKOM OCAKACHHSA
OakTepuii Ha QuiIbTpax. Ecny BeIIeyKa3aHHBIC YCIOBHS COONIOCTH HEBO3MOXK-
HO, TJIAaBHOW MEpOH 3aIIUTHI MMPOTHUB HAKOIUICHUSI OaKTEepHil OyJIeT OueHb JacTas
OUHCTKa pe3epByapa, IO peryispHas OYMCTKa WM 3aMEHAa BXOJHOTO (QUIbTpa
(pa3 B MecsI WK IaKe Yare).

IIpocroii criocod 60psOBI ¢ HEMPUATHOCTSAMHU TAKOTO POJia — BHEIPHUTD B COO-
MoaTh TpadUK pPETIaMEHTHBIX NpoQMIaKTHIeCKuX padoT. IIpomomkurens-
HOCTh TPOCTOSI MpHOOpa MOXKHO CBECTH K MHHHMYMY, €CIH IPEIyCMOTPETh
3amacHON KOMIUIEKT BXOAHBIX (uiabTpoB. [Ipw ycTaHOBKE HOBOTO BXOJTHOTO
¢mIBTpa cIenyeT MOMHHUTh, YTO B HOBBIX (PHIBTPaX BCETAa UMECTCS 3HAYUTEIb-
HOE KOJMYECTBO BO3IyXa, KOTOPHIH HE JOJDKCH MOMACTh B KOJNOHKY H JICTCKTOP.
YacTo oKa3bIBACTCs MOJE3HBIM 3AUTh (PHIBTP HEpe] YCTAaHOBKOW (HAmpumep,
IIOMECTHB €r0 B CTaKaH C DJIIOGHTOM W 00paboTaB Ha yIbTPa3BYKOBOW OaHe B
TeueHue 5 MUH). 3aTeM CieqyeT JAEeMOHTHPOBATh UCIOJIb30BaHHBIC (DUIBTPHI H
YCTaHOBHUTH YHCTHIC. Jlanee HYKHO MPOMBITh CUCTEMY U COCAMHHUTH pe3epByap ¢
HACOCOM, ¥ JIMIIb 3aTE€M IOAKII0YATh KOJIOHKY U IETEKTOP.

IMocne cmenbl GUIBTPOB CTapble PUIBTPHI MOXKHO OYUCTUTH M MOATOTOBUTH
K TOBTOPHOMY HCIIOJIb30BAHHIO B COOTBETCTBUU C TpadukoM. DdHEeKTHBHBIN
crmoco0 OYMCTKH — 00paboTKa Ha yIbTPa3ByKOBOW OaHe B pa30aBICHHON a30THON
KHCJIOTE C MOCIICAYIOIIMM IPOMBIBAHHEM METaHOJOM. [lociie OYHCTKU BXOJIHBIC
(GWIBTPEI HEOOXOIUMO TTOMECTUTh B TEPMETUYCCKUN KOHTECHHEP, YTOOBI HCKITIO-
YHTh 3arPsA3HCHUE MPH XpaHCHUU. Herioxo Takke NepuoHIECKU 3aMCHSATh TPY-
OONPOBOJ] MEXIYy BXOMHBIM (MIBTPOM U BXOJHBIM OOPAaTHBIM KJIAMIAHOM.
bnaropapst 3ToMy NpeaoTBpalaeTcss BO3MOXHOCTh HAKOIUICHUS 3arpsi3HEHUH B
9TOM BJIEMEHTE CHCTEMBI U €r0 OJIOKHPOBAHHSI.
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[IPUYMHA BO3MOXHOM OIINBKU B® 2. IiponnnaeMocth TPyGOK U3
¢ropomracra nas kucsopoaa. XoTs 3TO PEIKO MPUBOAMT K OMIMOKAM, CICTYET
MOMHHUTH, YTO (PTOPOIUIACT MPOHHUIAEM s Kuciopona. BepostHee Bcero 3To
CBOWMCTBO MOJKET CKa3aTbCsl, €CIM HCIOIB3YIOTCS AIIEKTPOXUMUYECKUE JETEKTO-
pel. HemraTHble cUTyanuy 4daiie BCETO BO3SHHUKAIOT, €CIIH MCIIOJIB3YIOTCS TOHKO-
CTCHHBIC TpYOKH. Hanmume kucioposia B 3JIIOCHTE Yalle BCETO BBI3BIBACTCS MEJ-
JIEHHBIM MIPOCAYMBAHUEM BO3/lyXa B PE3EPBYyap CKBO3b YIJIOTHUTENH.

YCTPAHEHHE. B ciy4yae mpuMeHEHHUsS SJICKTPOXHUMHUYECKUAX JETEKTOPOB,
CIIeZyeT UCIIONB30BaTh TOJICTOCTEHHBIE (hTOpoIuIacToBEIe TpyOKH. [Tocne merasa-
U He0OXOANMO TTOMENIaTh PACTBOPHUTENb O] CIIOW MHEPTHOTO rasa.

[IPUYUHA BO3MOJKHOI OILIMEKY B® 3. Biusinne BaKyyMHBIX Jera-
3aTopoB. JPdeKThl, CBSI3aHHbIE CO CBOWCTBAMHU 3JII0EHTOB. XOTS JETa3upo-
BaTh JJIOCHT JIy4Ille BCETrO O MOCTYIUIGHMS B HACOC, IIPOXOTHBIE IETa3aTOPHl B
TpyOOIIpOBOE Mepea HIUM Taxke MOTYT CTaTh MCTOYHHKOM ommbok. Jlerasarop
IPEICTaBIsIeT COGOl MOTYPOHUIIAEMYIO  TPYOKY, IIOMEIICHHYIO B BAKYyM, IO
KOTOPOH IIFOCHT MOCTYIAET B HACOC. BO-MEPBBIX, €CIIM CKOPOCTh MOTOKA CIIUIII-
KOM MaJjia WY Pa3perKeHUE CIIUIIKOM BEJIUKO, COCTAB JIIIOCHTa MOXKET U3MEHHUTh-
Csl, TIOCKOJIBKY COJICpPIKAIINECS B MAllbIX KOJMYECTBAX JIETYIHE MOAUPUKATOPHI
ucnapstca. Hampumep, 9acTo K MOABIKHON (ha3e JOOABIAIOT B KAYECTBE MOIM-
¢ukatopa 0,1 % TpuUPTOPYKCYCHON KHUCIOTHI, 4T0O cHU3UTH pH pacTBOpHTeNs (2
pacTBOpHUMBIE BEIIECTBAa YICPKUBAaTh B MPOTOHHMPOBAHHOM COCTOSHUH). Ecim
MOIUHUKATOP yIeTyduTcs, pH pacTBOpHUTENS H3MEHUTCS, YTO MOXKET pPaIuKalb-
HO CKa3aThCsl Ha XpoMaTorpaMme (CM. BbilIe puc. 3.19).

Bo-BTOpBIX, CIIEAYeT yIOCTOBEPUTHCS, YTO MaTepHal MOPUCTOW TPYOKH B
JIeTa3aTope COBMECTHM C JJIIOEHTOM. M3roToBUTENN QUIBTPOB IMyOJUKYIOT Tab-
JIMLBI COBMECTHMOCTH JIJIsl CBOMX MaTtepHajioB. Kparkas CBOIKa MO COBMECTH-
MocTH TpuBejcHa B Tabnuie 3.3. Ecnu GuiabTp pacTBOpHUTCS, 3TO OyAET MMETh
KaTacTpo(hUIeCKUe MOCICACTBUS — 3a0BIOTCS BXOJHBIC (PUIBTPHI, TPYOOIPOBO-
JTBI, HHXKEKTOP, TOPBI KOJIOHKH.

YCTPAHEHUE. HeobxonumMo yOeauThCsl B TOM, UTO pa3pekeHue, CO3AaBacMoe
JUIL JIeTa3alliii dJF0CHTA, TOCTATOYHO, HO He M30bITouHO. Ciemyer 4acTo Imo-
TOJHSTh VUM 3aMCHATH JIIIOCHT CBEKCMPHUTOTOBICHHBIM. HEoOXOIMMO BKITIO-
YUTh 3aMCHY MOJYIPOHHIIACMBIX TPYOOK Jlerasaropa B IDIaH PEriIaMEHTHBIX
IPOPUIAKTHUCCKUX paboT. s KaXXI0T0 pacTBOPUTENS HEOOXOIUMO YIOCTOBE-
PHUTBCS B COBMECTHMOCTH €r0 MaTepHuaja, B COOTBETCTBHH C TaOJIMI[AMU COBMEC-
TUMOCTH MTPOU3BOAUTEIIS.

! 127p80Hu14aeMy10 07151 2a308, HO He 0I5l HCUOKOCTU (NPUM. PeOaKmopa)
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IMPUUYNHA BO3MOXHOU OIIUBKU @B 4. IIpoxoaHoii gerazaTop Kak
BO3MOKHBIH MCTOYHHK 3arpsi3HeHuid. Emé onHoil nmpuumHOil ommOkn npu
UCTIONB30BaHUM [€Ta3aTOPOB HA IYyTH OIIOGHTA B HAcCOC MOXET CTaTh
JUINTETBHBI TPOCTOM Xpomarorpada B Cilydae MPUMEHEHHS pacTBOPHUTEI,
COJEpIKaIeT0 CONMM. B 3ToM ciyyae Ipu HCIApeHWH OHIIOCHTa B TpyOKax
Jlera3aTopa Ha4MHAETCS IPOIECC 00pa30BaHMS KPHUCTAJIIOB, T.€. OCAXKICHHE B
HUX cojieil. DTo MPUBOAUT K XaOTHUECKUM H3MEHEHUSIM BPEMEH YAEP KUBAHUSL.
VYcTpaHuTh 3Ty HEUCHPaBHOCTh OOBIYHO TpynHO. Kpome Toro, 3arpsisHUTENH
HaKONMBIIMECS B TpyOKax Jerasaropa WIM BBIMBIBAIOIIMECS M3 TPYOOK IpH
HEMNpaBWIBHOM XpaHEHUU, MOTYT JAaBaTh ClyyaiiHble MUKU Ha XpOMaTOrpaMMe.

YCTPAHEHME. Ecnu xpomarorpad npenroiaractcsi HaaoJIro 3aKOHCEpBHU-
poBaTh, HEOOXOMMO TPOKAYATh YepPe3 HETO IITIOCHT, COBMECTHMBII ¢ paboumm,
HO He cojepxamuil coneil. B ciyuae mpeaslayIiero AMUTENBHOTO XpaHEHUs
Jierasaropa, cieayeT 3aMEeHUTh (HILTP Ha HOBBIH, YTOOBI MCKIIOYHTH BEPOST-
HOCTh MOMAJaHus B XpoMaTorpad 3arps3HUTENEH, KOTOphIE MOTJIN OCECTh B
TpyOKax Aerasatropa U3 Bo3myxa.

Taroke, 4TOOBI YMEHBIINTH BEPOSTHOCTh MOManaHusi B Xpomartorpad 3arpss-
HUTEJNEH, a7IcOPOUPOBAHHBIX MAaTEepHAIOM TPYOOK, LIeeco00pa3HO UX 3alO0JHUTh
pacTBOpUTETIEM.

3.5. briok HacocoB

Jamee paccMaTpuBarOTCS T€ JAETAIH W Y3JIBI HACOCOB, K KOTOPHIM XpOMATO-
rpaduct mmeet moctyn. K UxX 9uCIy OTHOCSITCSI BXOJTHOW M BBIXOJHON 0OpaTHBIE
KJIATIaHBL, TUTYHXKEP ¥ €T0 YIDIOTHEHHS, a TakKe TOJIOBKA Hacoca.

3.5.A. ObpaTHble KnanaHbl

B OompmmHcTBe XpomartorpadoB mias BOXKX oOpaTHble KiamaHbl 3aqaioT
HAMpaBJeHUEe MOTOKA JIIIOEHTa B cucTeMe. Puc. 3.23 wumocTpupyer ux paborty B
IUKIIE XOJa IUIyH)Kepa. BHavane IUIyHXep BBITSATHUBAETCS M3 TOJOBKH HACOCA
(o6pammuwiii x00). [Ipu 3TOM MPOUCXOIAT CICTYIOUINE YSThIpE mpolecca. Bo-mep-
BBIX, MIEPEKPHIBAETCS BBIXOIHOM OOPATHBIN KiIalaH, Tak 4TO MOABMKHAS (asa He
MOCTYMAeT B HACOC CO CTOPOHBI KOJIOHKH. VHade roBopsi, 3TOT KJanaH MpenoTB-
paiiaeT oOpaTHOE TedeHHE MOTOKa B CHUCTeMe. BO-BTOpBIX, OJHOBPEMEHHO C
MEePEKPHITHEM BBIXOIHOTO OOpAaTHOTO KIialaHa, Ha OOpaTHOM XOJe ILUTyH)Kepa
OTKPBIBACTCSI BXOAHOW 00paTHBII KilanaH, Tak 4TO JIIIOEHT U3 pe3epByapa BCachl-
BaeTCs B TOJIOBKY Hacoca. B-TpeThHX, MOJOCTh B TOJIOBKE HACOCA 3AMOIHSIETCS
CBEKeH moprmeit amoenTta. HakoHell, B-4eTBEPTHIX, TUTYHKEP JTOXOIUT J0 Kpaii-
HETO TIOJIOKEHUS, YTOOBI B JANIbHEHINIEM BHITOJHUTH MOJTHBIN pabouuii X01.
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Ta6bnwuua 3.3.
CoBMECTUMOCTb pacnpoCTpaHEHHbIX MaTepuanoB
TpybOK Jerasatopa 1 pacTBopuTenen

COBMECTUMOCTh

PactBoputens -
P Auerar Hutpouex Heition  MBA®"  TOD’
IEILTIONO36I JFOTI03a
A30THas KHCIOTA e v " " P
KOHIIEHTPHPOBAaHHAs
A30THAas KUCIOTA v v " " P
pa30aBiicHHas
AMMHaK BOJTHBIN P P P P P
Aneron H H P H H
ATCTOHUTPUIT H H v P P
I'excan P P P P P
PactBop ruapookucu H H P P P
HATpUs
JlumerunaneraMmug H H P H P
Jumernncynbdokcu H H y P P
Jumerundopmamun H H P P P
Jluxnopmeran H N v P P
JMaTHIOBBIN 2¢up H v v P P
W3zonponunosslii ciupt
(WITIC) P P P P P
Meranon P H P P P
MeTHIITHIIKETOH H H v P P
Iepexucs Bogopona
(30 %) P P H P P
Tupuaun H H P v H
ComsiHast KuCIoTa P H H P H
KOHIIGHTPUPOBAHHAS
ConsiHas Kucjora H P v P P
pasbaBieHHAs
Terparuapodypan (TT' D) H H H P P
Tomnyon P P P P P
TpudropykcycHas v v v v P
KHCIIOTa pa30aBlICHHAS
YkcycHas Kucaora v P P P P
pa30aBiieHHast
Docdopuas kuciaora P P H P P
pa30aBiicHHas
Xnopodopm H P v P P
OtaHon P H P P p
Drumanerar H H P P P

* TIBJI®: nonvuBUHUINIEH(TOPUL,

S IIT®D: nomuterpadropaTuieH (HHade GTOPOIIACT MK TehIOH®);

" V: pekoMeHIyeTCs yCIO0BHO, HEOOXOIMMBI PEABAPUTEIbHBIC HCIIBITAHNUS;
" P: peKOMEHyeTCsl, YCTONYHMB,;

“ H: He peKOMEHIYETCsI, HEYCTONUUB.
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Ha konownky T

MoTok pacTBoputens BbixogHow
oTCyTCTBYET | _? | <—— 0BpaTHbIi——m [ ﬁ_? | MoTok 2
KnanaH o pacTBopuTens
Q)
MnyHxep nogaH MnyHxep nogaH
Hasafg < Bnepén —» —
o B .
XOAHOW
MoTok + | ﬂ [ oBpaTHbI | u II'IOTOK pacTBopuTens
pacTBopuTens oTCcyTCTBYET
KnanaH
A b

W3 pesepByapa T

Puc. 3.23. (A) PaboTa obpaTHbix knanaHoB Ha obpaTHOM xode nnyHxepa. [0noBka Hacoca 3anofHseTcs
nopsixHol hasoit. LWapuk BepxHero oBpaTHOrO KknamaHa nogxar, knanaH MpensiTcTBYET BbITAMMBAHMKO
pacTBOpMTENS U3 KOMOHKW BO BCTPEYHOM HanpasneHuu. (b) Pabota 0bpatHbIx knanaHos npu paboyem xoge
nnyHxepa. Llapuk HwkHero ofpaTHOro knanmaHa MOKaT, KnanaH NpensiTcTBYET  BblAaBMMBAHMIO
pacTBopuTens obpaTtHo B pesepeyap. CnefyeT OTMETUTb, YTO B 06OMX CRyyasix KnanmaHbl NpensiTcTByioT
NPOXOXAEHWIO PACTBOPUTENS B HEMPABIUNBHOM HaMPaBNEHMUM.

Kax Tonpko mojiocTh 3alOJHMIIACH CBEKUM PACTBOPUTENEM, TUIYHXKEP BTaJ-
KHBAeTCs B TOJIOBKY C TOYHO PETYIUPYEMOM CKOPOCTHIO. DTa CKOPOCTh OIpee-
JIAeTCsl TeM, Kakoi ycTaHOBJeH pacxoh. Ilpu mpoaBuxeHUu TUIyH)Kepa BIEpEn
BXOZHOH OOpaTHBIN KJamaH MepeKpBIBacTCs, TaK YTO MOJABIXKHAS (a3a HE BO3-
BpaImraercs B pe3epByap. BeixomHo#l oOpaTHBIN KiamaH OTKPBIBAETCS, DIIFOCHT
momaéres B KOJOHKY. [lomava mpoomkaeTces, moKa INTyH)Kep He BBIABUHETCS Ha
MOJIHYIO JJIMHY W Ha 9TOM MOJaya PacTBOPUTENISl B CHCTEMY IMpeKpallaercs.
Jaiee cnemyer onsaTh OOpaTHBIA X0 IUTYHXKEPa, ¥ UK TOBTOPSIETCSL.

B coBpeMeHHBIX Hacocax OOBIYHO HCHOIB3YIOTCS ABYXILTYH)KEpHAs KOHCT-
PYKIUS WM KOMIICHCUPYIOUTHH TTyHXep. JIBa TuryHKepa paboTaloT B MPOTHUBO-
¢ase Tak, 4TO, KOT/Ia OJAWH W3 HHUX BHIMONHSACT OOPATHBIN XOM, BTOPOH MOTAET
pacTBopuTens. B 3TOM ciiydae mynbcaluy JTaBJICHUS B YCTaHOBKE OYAyT BechMa
Manbl. KOMIICHCAITMOHHBINA TUTYHXKEp MOAAET PacTBOPUTENh JIMIIb HA MajoM
y4acTKe 0OpaTHOTO X0J]a OCHOBHOT'O TUTYHXKepa.

HEHITATHASA CUTYAIIUA H 1. Ilonaya mMeHsieTcs cay4aiHbIM o0pa-
30M, B TPYOONPOBOJE MEKAY Pe3epByapoM H HAcoCOM 00pa3yloTCsi My3bIphb-
kM. OurcTKa BXOAHOTO (GUIBTPaA U T.II. HE TAIOT XKEJIaeMOTo pe3yybTara.

YCTPAHEHMUE. HecTaOuibHOCTh TOTOKA 3JIIOCHTAa MOYKET OBITh 00YCIIOB-
JICHA MHOXKECTBOM TIPUYMH, OJJHAKO OJHA M3 HHUX, O KOTOPOH dalie BCEro He
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BCIIOMUHAIOT, — 3TO HEIPABWIILHOE PACIIOJIOKECHUE pe3epByapa OTHOCUTEIBHO
rojoBku Hacoca. OOmiee mpaBUIO COCTOUT B TOM, YTO pe3epByap (TouHee, ypo-
BEHb KUIKOCTH B pe3epByape) NOKEH HaXOIUTHCS BBIIIE YPOBHS TOJOBKH HACO-
ca. Tem cambiM oOecrieunBaeTcsi HEOOJBILOE TTOJIOKUTENBLHOE IaBICHUE HA BXO/I-
HOM oOpatHOM KianaHe. Cuctema JEeHCTBYeT, Kak CU(OH, CITOCOOCTBYS IMoaade
KU JKOCTH.

Ecmu smioeHT HaXOMUTCS HIKE YPOBHS TOJOBKH HAcOcCa, HACOCY IPUXOAHUTCS
MPOTATHBATH BECh CTOJO PAaCTBOPHTENS BBEPX IO TPYOONPOBOIY, UTO TOpas3io
xyxke. JIedCTBUTEIbHO, €CITM MPUHITHh B Pacu€T Maccy dJII0EHTa, OCOOSHHO €CIIH
PacTBOPUTENF UMEET BBICOKYIO TNIOTHOCTh W Majblil KO3 PHUINEHT TOBEPXHOCT-
HOTO HATSDKCHHUS, KaK, HAPUMEP, XJIOPO(POPM HITH AUXIOPMETaH, CTOJIO pacTBO-
pHUTENs. B 3TUX OOCTOSTEIBCTBAX OYAET pa3phIBaThCA, YTO MPUBEAET K MOSIBIIC-
HUIO BO3IYIIHBIX ITy3BIpe B TpyOompoBoe. K cokaneHuro, To xe caMoe Mpouc-
XOJIUT B pacIpOCTPaHEHHBIX PACTBOPUTENSAX — AllETOHUTPUIIE U METaHOJIE.

HEHITATHAA CUTYALIA H 2. Bpemena yaep:kuBaHHs HU3MEHSIOTCS
cIIy4ailHBIM 00pa30M; Bce BpeMeHa yIep:KHBAHUS CIBUTAKTCH HA OHY H Ty
ke BesimauHy. OOBIYHO 3Ta OMIMOKA BHAYAJIC MIPOSBISICTCS B BHJIC MAJIBIX OTKIIO-
HCHHI, HO BPEMEHA YJCPKUBAHUS BBIXOJAT 3a MPEANONaracMblil pabodnii jaua-
nma3oH. Kpome Toro, mosBisroTcs QUIyKTyaluu nepenajga gapieHus. Yame Bcero
NPUYAHY CIeIyeT WCKaTh B OIHOM WIIM HECKONBKHX O00JacTAX: 3arps3HEHHE
BxonHOTO (pumbTpa (cMm. BD1), Teun B puruHrax TpyObOmpOBOAOB, HApYIICHUE
paboThI OOPATHBIX KJIAITAHOB.

YCTPAHEHME. Eciu BpeMeHa yaepKUBaHUs CIBUTAIOTCS, OJTHA U3 TIEPBBIX
Mep, KOTOpble HY)XHO TPHHATH, — 3aMEPHUTh WCTUHHBIA OOBEMHBIN pacxoj Ha
BBIXOJEe JAeTekTopa. [Ipomie Bcero it 3TOro 3aMepuTh BpeMs, HE0OXOIUMOoe,
9TOOBI 3aTIOJHUTH TOYHO MEPHBIA cTakaH EMKOCThIO 10 M. Imu MOKHO CIIMBATh
JKUAKOCTb C BBIXOJIa B TPaJlyPOBAHHBIN CTAKaH B TEUCHHE ONpPEEIEHHOTO Bpe-
MEHH, a 3aTeM 3aMepuTh 00bEM. BTopoil moaxox 3HAUYMTEIHHO MEHEE TOYEH.
OpnHako AyIst yNpOIIEHHOW AMATHOCTHKH 3TO — CaMbIil OBICTPBIM M MPOCTEHIINHA
HOJXON.

Ecnu motok uepe3 xpomarorpad MEHbILIE OXHAAEMOI0, CIEAYET OCMOTPETh
BU3yallbHO BCE DJIEMEHTHl Ha INpeIMET HAaJIWYMs Teued WM WX NPHU3HAKOB, B
0CcOOCHHOCTH BOKPYT BCEX COCOMHEHHMH M (UTHHrOB TpyOompoBonxoB. HeoOxo-
JMMO TTIOMHUTB, YTO HEKOTOPHIE U3 COCMHEHUH B XpoMaTorpade HaXxosITcsl BHE
OJIsL 3peHus (32 MPUOOPHBIMU TTAHEISIMH, TI0J] KPBIIIKaMH | TIp.). YToOBI ompe-
JIeTIUTh, UMEETCS JIM TeUb M, €CJU JIa, TO IIe UMEHHO, HY)KHO IOCIeI0BaTEeIbHO
JIEMOHTHPOBaTh OTJEJbHbIC 3JIeMeHThl XpoMmarorpada. Hanpumep, ecnu pacxon
pacTBOPUTENS Yepe3 CUCTEMY Mall, BO3MOXKHO, TeYb HAXOAUTCS BHYTPH JETEK-
TOpa, U B 9TOM Cilydae OOHapyXUThb €€ BU3yaJbHO HEBO3MOXKHO. UTOOBI ompe-
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JIeJIUTh HAJIM4KMe T€YH B 3TOM DJIEMEHTE, HYy>KHO OTCOEIMHUTH AETEKTOP U MPOBe-
PUTH BEJIMYUHY pacxoja 4epe3 Bce AJIEMEHTHl o JeTekTopa. Ecnmu pacxon He
W3MEHWICS, 3HAYUT, TeUb HAXOIUTCA HE B JICTEKTOPE, CIENOBATENBHO, HYXKHO
MIOCTIEIOBATENBHO MTPOAOIDKATh JEMOHTHPOBATH 3JIEMEHTHI XpoMaTorpada.

Ecmu Teun He 0OHapyXKeHbI, HCOOXOUMO MPOBEPHUTH, KAK MEHSCTCS JaBJic-
HHUE MPU HECKOJIBKHUX XO0JaX IUTyHxkepa Hacoca. Ecim B Hacoce mMeeTcs My3bIph
BO3/lyXa, 3TO 3a4aCTYIO MPOSBISETCS, KAK HEOOBIYHO OOJIBIIOE NU3MEHEHHE JIaB-
JeHusl B IUKIie paboTel Hacoca. I[T0CKONIbKY BO3YyIIHAsI MOJOCTh IOJABEPKEHA
CHIIbHOMY CXKaTHIO, B HAYaJIbHOM YacTh pabodero xona IyHXepa nepernaj J1aB-
neHusi 00br4HO HIke. [Tocie Toro, Kak BO3AYIIHAS MOJIOCTh IOJHOCTHIO CKATa,
HAYMHACTCS HATHETaHHE, HTIOCHT HAKOHEI[ MOCTYIAaeT B KOJOHKY. UTOOHI ycTpa-
HUTH 3Ty HEUCIPABHOCTh, HEOOXOJMMO MPOMBITH TOJOBKY Hacoca. Bo MHOrmx
COBPEMCHHBIX HACOCaX MPEIYCMOTPEH PEKUM MPOMBIBaHMS. Eciau OH He mpeny-
CMOTpPEH, aKKYpPaTHO HYXHO OTCOCIUHHTH TPYOOIPOBOJ OT BBIXOJHOTO 00pat-
HOrOo KiamaHa. [IpoMbITh TOJIOBKY Hacoca. Jlamee HEOOXOAMMO CJIEOUTH 3a
BBIXOJIOM ITy3bIPHKOB BO3/yXa U3 0OpaTHOro Kiamnana. Eciu 3To He JaéT HyKHO-
rO pe3yJsibTaTa, CTOUT MOMBITAThCS CO3[aTh HEOOJIBIIOE pa3pexeHue, MpoaoIKast
o/1avy JJIIOCHTa HACOCOM Ha ypoBHE OT 1 1o 2 mur/muH. {1 3TOH menu HyXHO
HUMETh TEPEXOHUK OT OOpPAaTHOTO KJamaHa K MIpUIly éMKOCThIo 5 wim 10 Mo
Korna Hacoc mogaét pacTBOPHUTEIb, MEJICHHO BHITSHYThH MOPIICHE mmpuia. [1o
OKOHYAaHUH MPOMBIBKH MOBTOPHO 3aMEPHUTH PACXO.

Ecnu Teun Bu3yanbHO HE OOHAPYKUBAIOTCS, a TOKA3aTENbCTB HAINIHS BHYT-
PEHHUX Teded HET, BeChMa BEPOSATHO, YTO JINOO HAyall 3acCOPATHCS BXOJHOM
¢wieTp, MO0 0OpaTHBIC KITAmaHBl HE paboTarT, Kak ciexyer. Eciu uMerorcs
3amacHele OOpaTHBIC KJIAllaHbl, CICIYeT YCTAHOBHTH UX BMECTO CTapbix. Yare
BCEro 3aMCHE TOBEPratoTCs TOJHEKO BHYTPECHHHE DIIEMCHTHI KIIAlmaHOB (TpyOKa,
[IapuK, CEJI0), T.€. UX YCTAaHABJIHMBAIOT B KOPITyca, KOTOPBIE OCTAIOTCS MPHUCOE-
IUHEHHBIMA K TOJOBKEe Hacoca. UTOoOBI 3aMEHHTHh OOpaTHBIM KJIamaH IEIHKOM,
HaJ0 JIEMOHTHPOBATh €r0 C TOJIOBKH HAacoca B COOTBETCTBHHM C WHCTPYKIHEH
(dbupmbI-u3roToBUTENA. JIeHCTBOBaTh HYKHO OYEHB OCTOPOXKHO, TPEOI0JIeBAs
YCHITHE Ha TOJIOBKE HACOCA, YTOOBI He Ae(OpMUPOBATH ILTYHXKEP.

ITocte Toro, Kak HOBBI OOpaTHBIN KIalaH CMOHTHPOBAH HaJeKamuM odpa-
30M, HEOOXOIUMO TMEPECOSANHHUTh TPYOONPOBOA, UAYIIHHA OT pe3epByapa, yoe-
IUTBCSA, 9TO TPYOONPOBOM IOJHOCTHIO 3alOJHEH JJIOCHTOM (T.€. B HEM HET
My3BIPEKOB BO3MyXa). B HEKOTOPBIX HAacocax Ha 3TOM JTame MPeayCMOTPEHA
CHelMaNbHas ONepanus 3aJMBKH, C IMOMOIIBI0 KOTOPOW CUCTEMa TOATOTaBIIH-
BaeTCs K paboTe O3TOMY CIICAYET BEIIOJHUTH COOTBETCTBYIOIINE OMICPAITHH.

B macocax Oosiee cTappIx KOHCTPYKIHUI WJIM B Hacocax, UII KOTOPHIX HE
MPEeIyCMOTPEHA MPOorpaMMa aBTOMAaTHYCCKOTO TIPOMEIBAHHUS, 3aJTUBKA OOPaTHBIX
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KJIAIIAaHOB BBIMOJHSETCS MO-Apyromy. OIHAKO M 3/1€Ch BaXHO, 4TOOBI B TPyOO-
MPOBOJIC OT pe3epByapa K HaCOCy He OBUIO My3bIPEKOB. [Ioka Hacoc HE MOAKIIO-
4EH BBIXOJHBIM OOPAaTHBIM KIIAIAHOM K CHCTEMeE, HEOOXOIMMO yJIAlUTh BO3AYX
M3 HOBOrO oOparHOro kiamana. J[jisi 3TOro BHayajie HAA0 BKIIOYHUTH HACOC H
HaOJIOAaTh 32 BBITCKAHWEM DPACTBOPHUTENS U3 BBIXOJHOTO OOPATHOIO KIAIaHa.
ITo mMepe TOro, KaK y[aiasieTcst BO3AyX U3 BXOJHOTO OOpaTHOro KianaHa, B OTO-
K€ U3 BBIXOJHOT0 OOpATHOTO KJalaHa MOSBISIFOTCS My3bIpbKU. Eciu B 0OpaTHOM
KJamaHe oOpa3yeTcs BO3AYIIHAS MPOOKa, HEOOXOIUMO CO31aTh HEOOIBIIOE pa3-
pexenue (HampuMep, ¢ MOMOIIBI0 CKATOW PE3WHOBOM IPYINU OT MUICTKH HaJe-
TOW Ha BBIXOJIHOW OOpaTHBIN KiamaH. E€ HEOOXOMUMO TOHEMHOTY OTIYCKATh,
MoKa Hacoc paboTaer Ha HeOOBIIOHN Mmoaade). Kak TOJbKO BeCh BO3AYX YAAIEH,
MPUCOETUHUTD BBIXOJHOW 00OpaTHBII KiIanaH K CUCTEME W 3aMEPHUTh PaCcXOI.

Ecnu HOBBIX OOpaTHBIX KJIANIAHOB HET WM HY)XHO OYHCTHTH KJIamaHbl JJIs
MOCJIEIYIOMIETr0 TTOBTOPHOTO UCIIOIB30BaHUS, PEKOMEHAYETCS CICAYIOIAas METO-
JIMKa OYMCTKH. BHauase Ha/l0 ypaBHOBECHTh HACOC JJIIOCHTOM, HE COJEPIKAIUM
HU OydepoB, HE MOIU(UKATOPOB MOABIKHON (a3bl. [JleMOHTHpOBaTh 0OpaTHBIE
KJIamaHbl ¢ TOJIOBKH Hacoca. 3aTeM, eCi OOpaTHBINA KilanaH padoTai B pacTBOPH-
Tese s oOpamEéHHo-(pa3Hoi XpoMaTorpapuu, CMEITMBAEMOM C METAHOJIOM:

1. OOpaboTtaTh B yIbTpa3ByKOBOW OaHe B MeTaHOJE (MPOIOHKUTEIHHOCTh
00paboTKH Ha KaXIOM JTare He MeHee 5 MuH). [IpoMBITh BOJIOH.

2. OO0pabotath Ha ynpTpa3BykoBoii 0ane B cMecrt HNOj; ¢ Bo0# B paBHBIX
00BEMHBIX J0JIAX. Ha 3TOM 3Tame W3 KiamaHoB OyIyT yJalleHbl COJIH.
[IpoMbITE BOMOH (CiemyeT oOpaTUTh BHUMaHHE Ha COOIIOJEHUH MeEp
npexocTopoxkHoctu npu padotre ¢ HNOs. Ilepen paboToli ¢ KOHIIEHTPH-
POBaHHOM a30THOM KHCJIOTOW HYXKHO M3yuuThb PykoBonsiiue ykazaHus
VYnpapneHus TPOU3BOACTBEHHONW CaHUTApUM W TUTHEHBL. [IpoBeputh
COBMECTUMOCTh MaTepHalia KIAlaHOB C pa30aBJICHHOW KHCIOTOW MO
JIOKYMEHTAIIUHN (PUPMBI-H3TOTOBUTEIS).

O6paboTats B ynbTpa3BykoBoit 6ane B UIIC.
O0paboTarh B yIbTPa3ByKOBOH OaHe B AUXIIOPMETAHE.
O06paboTats B yIbTpa3ByKOBOIl OaHe B reKcaHe.

O6paboTats B ynbTpa3BykoBoit 6ane B UIIC.

N kW

O06paboTaTs B yNIbTpa3ByKOBOH OaHe B METAHOJIE W JaTh BBICOXHYThH Ha
BO3IYyXE.

Ecnu xmanan pabortanm B pacTBOpHTENE Ui HOPMalbHO-(a3HOW XpoMaTo-
rpadun (OMATH-TaKH, MEPBOHAYAIBHO HY)KHO yPaBHOBECHTH CHCTEMY C PacTBO-
putenem, He CoaepsKaliM MOAN(PHUKATOPOB):
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O06paboTath B yIbTpa3ByKOBOI1 OaHe B reKkcaHe.
OO6paboTaTh B yIbTPa3ByKOBOM OaHe B TUXJIOPMETaHE.
OO6paboTats B yabTpa3BykoBoii 6ane B UTIC.

O0paboTath B yIbTpa3ByKOBOI1 OaHe B MeTaHOJIE.

M e

OO6paboTath B ynbTpa3BykoBoil 6aHe B cmecn HNO; ¢ BOJoi B paBHBIX
00BEMHBIX JoNsAX. Ha aTOoM aTame OyayT ymaneHsl conu. [Ipomoiite
BOJIOH cllelyeT 0OpaTUTh BHUMaHUE Ha COOJIIOAEHUH MEp MPEIOCTOPOXK-
Hocty npu pabote ¢ HNOs. Ilepen paboToli ¢ KOHIEHTPUPOBAHHOMN a30T-
HOW KHCJIOTOM HY)XKHO M3Y4MTh PykoBonsimue yka3aHus YIpaBiIeHUS
MPOU3BOJICTBEHHON CAaHUTapUU U TMIHEHbI. [IpoBEpUTH COBMECTUMOCTh
Marepuaga KJIalaHOB C pa30aBIEHHOH KHCIOTOW IO JOKyMEHTAaIWH
(OUPMBI-U3TOTOBUTEIISA).

6. OOpaboTaTh B yJIBTPa3BYKOBOH OaHE B METAaHOJE M JaTh BHICOXHYThH Ha
BO3JyXE.

B 3axitroueHue 3aMETUM, YTO BO MHOTUX KOHCTPYKIHSIX OOpPAaTHBIX KIIAITAHOB
MPeIyCMOTPEHA HapyXKHasl MPOKJIAIKa, MPeAOTBpAIIaoias TeYb MEXIy BHYT-
peHHel cOOpKoil M KOpIycoM. Bu3yaabHBEIM OCMOTPOM 3TOTO 3JIEMEHTa MOKHO
OOHAPYXXUTh HANMYUC TPCIIUHBI. Ecnm TpeniuHa uMeercs, TepMeTH3alis He
obecrieuynBaeTcsi, COOTBETCTBEHHO, HAPYIIAeTCsl CTaOMIBHOCTh TIOTOKA DITIOEHTA.
B sTOM ciiygae He0OX0IMMO 3aMEHHUTH POKIIAAKY.

OOBIYHO OOpaTHBIC KJIAMMAHBI BRIXOAAT U3 CTPOS MPH YaCTONH CMCHE JJIFOCHTA.
Kak mpaBuiio, 370 MpoUCXOIUT B 1a00OpaTOPHSIX, AKTUBHO 3aHUMAIOIITUXCS pa3pa-
0oTkolt MeTonuk. JIBe Hanboee pacpocTpaHEHHBIE IPUYUHBI HEHUCTIPABHOCTH —
Mepexo OT JIIOCHTA I HOpPMaJbHO-(ha3HOI XpoMaTorpaduu Ha AIIFOSHT IS
obOpaménno-dazHoit xpomarorpadgun 6e3 HaIIeKaIIETO MPOMEKYTOTHOTO PaCT-
BOpPHUTENS W HEMOJHOE yNAJICHHE HECOBMECTHMBIX JJIIOCHTOB (HECMEIIMBACMBIX
pacTBOpHUTENCH WM HEPACTBOPUMBIX MOTU(PHUKATOPOB MOIBIKHOW (Dasbl) o
Mepexo/a Ha HOBBIH.

HEIOITATHAS CUTYAIIMSA H 3. Pa3pyumieHue ¥ U3HOC KOJbIEBBIX YII-
JIOTHEHU# IUTYHKepa U HecTaOMIbHas mojgavya. Tedu TakKe MOTYT BO3HHKATh
BOKPYT TOJIOBKM IUTYHXKepa Hacoca. ECIM KONbIEBOC YIUIOTHCHHE ILTYHXKEpa
H3HOIIICHO, XUIKOCTh BO BpeMs pabodyero xoja Hacoca MpOIaBIUBACTCS MEKIY
IUTYH>KEPOM U KoJblioM. Ha HagampHOM 3Tarie 3TO 3aMETUTh TPYIHO, MOCKOIBKY
MPOCAYUBACTCS OYCHBb HEOOJNBIIOE, IO CPABHEHHUIO C OOIICH moaauei, KOJHIecT-
BO pacTBOpHTENsi, a 00JIaCTh, TAE€ MOXET HaOIIOAaThCs TeUb BOKPYT TOJIOBKH
Hacoca, Benuka. OHAKO, 0 Mepe M3HOCA YIUIOTHEHUS], CKOPOCTh MPOCAYMBAHHS
yBenuuuBaeTcsa. Kak mpaBuiio, Ha 3TO oOpalllaloT BHUMaHHE, KOT/Ia B KapTepe
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MOJ TOTOBKOM HAcoca MOSBISIFOTCS MPHU3HAKH YBJIAKHCHUS WU TOSBICHUS
COJICH.

YCTPAHEHUE. Ecnu oOpaTHbIe KianaHbl HEAaBHO 3aMEHWIM WM OYUCTHU-
7, a rnojiaya, TeM He MEHee, CTAHOBHUTCSI HECTaOMIIbHON, BOBMOXKHO, H3HOCHIIOCH
KOJIBLIEBOE YILUIOTHEHHE MIyHxkepa. [I03ToMy BecbMa pa3yMHO IpHU KaxI0H 04u-
CTKE WJIM CMEHe OOpaTHBIX KJAllaHOB 3aMEHITh M YIUIOTHEHHE IUTyHXepa, a
TaK)Ke OYMINATh CaM ILTYHXep.

3aMeHy KOJIBIICBOTO YIUIOTHEHHUS ILTyHXepa Hacoca HeOOXOIMMO MPOU3BO-
JUTH B CTPOTOM COOTBETCTBHU C WHCTPYKIUCH m3rotoButens. [amee ciemyer
oOIiee oNMMcaHue MOCIIEOBATEIIFHOCTH JIeHCTBHI. BKIFOUNTH Hacoc Ha ciadyro
nojavy, JOXKIABIIMCh, [TOKA IUTYH)KEP MOJHOCTHIO OCYIECTBUT pabouuii BXOA
(TIOTTHOCTBIO BTSHETCS), M OCTAHOBUTH Hacoc. Heobxommmo, 4ToOb Kak MOYKHO
MEHbIIIas JUIMHA TUTyHXKepa OblUia BHE KOJIBIIEBOTO YIUIOTHEHHUS, YTO, B CBOIO Ove-
pelib, CBOIUT K MHHUMYMY BEPOSITHOCTb TMOBPEXKICHUS TUTYH)XKEpa IPU CHITHU
VIUTOTHEHUS WJIM YCTaHOBKE HOBOTO. [lanmee ciieqyeT JeMOHTHPOBATh TPYOOIpO-
BOJIBI BXOJHOTO W BBEIXOJTHOTO OOpAaTHBIX KiamaHoB. [Ipu nemoHTaxe TpyOormpo-
BOJIOB HYXKHO 0053aTEIILHO yIEPXKHUBATh KOpIyca KJIAMAaHOB Ha MECTE BTOPBIM
TacYHBIM KJIFOUYOM. 3aTeM CHATH TOJIOBKY HACOCA, OCTOPOKHO CIBUTras ¢€ ¢ IUTyH-
xepa. [lepemeraTh roJ0BKY Hacoca CIeAyeT CTPOro MO MPSMOM M TOYHO IO OCH
wiyHxepa. JIioboe BepTHKaIbHOE MM OOKOBOE YCHIIHE, MPUIOKEHHOE K IUTyH-
JKEpY BO BPEMsI CHSATHSI TOJIOBKH MOXET MPHUBECTHU K MOJIOMKE IUTYHXKepa.

IIpexae, 4eM CHATH KOJNBIEBOC VIUIOTHCHHE, CICAYET IMOMHHTH, B KaKOM
MOJIOKEHUH OHO HAaXOAWTCs (YIUIOTHEHHS Yallle BCEro UMEIOT pa3Hble MepeIHIO
U TBUIbHYIO TOBEpXHOCTH, T.€. HY)XHO IPaBWJIbHO YCTaHABIMBATh HUX; CM.
puc. 3.24). OcTopokHO, 4TOOBI HE ToLaparnaTh HUKAaKWe TOBEPXHOCTH, CHSATH
KOJIBLIO TUIyHKepa. JIJisi CHSTHS U YCTAHOBKH KOJIBLEBBIX YIUIOTHEHHH MOXKET
MOTPeOOBATHCS CIICIHATFHOE MPUCTIOCOOICHHE, TIOCTABIAEMOE H3TOTOBUTEIICM.

3areM HEOOXOIMMO OCMOTPETh BHYTPEHHIOIO TIOBEPXHOCTH T'OJIOBKH Hacoca.
Bo MHOrux yctpoiicTBax Mex1y IITyHXEpPOM U TOJIOBKOW MMEIOTCS IMIacTMacco-
BOC€ YIUIOTHEHHE WM CIIeIHAIbHAS MPOKIaAKa. Y OeIUTHCS, YTO MPOKIAKa IIea.
BauMaTeTbHO OCMOTPETh €€ Ha MPEAMET HAIETA WU KPUCTATMYCCKIX OTIOMKE-
Huit. [Ipexae, 4eM YCTAaHOBUTH HOBOE KOJBIIO M IPUCOCAMHUTH TOJIOBKY HACOCa,
OYHUCTUTH OTKPBITHIC JICMECHTHI, & UMCHHO, BHYTPCHHIOIO YacTh TOJIOBKU U TLTYH-
xkep. [lonocTh TONOBKM Hacoca HYXKHO TMPOMBITH PAaCTBOPHTENEM, HAIPUMED,
arterornoM wiu UIIC. Ecnm HeoOXoamma Gojiee MHTCHCHBHAS YHUCTKA, HAITPUMeED,
C MOMOINBI0 BATHOTO TAMIIOHA, CIEAyeT YOEOWTHCS, YTO BHYTPH TOJIOBKH HE
octaércs BONOKOH. CHOBa NMPOMBITH AETANN JICTYYHUM PACTBOPHUTENEM, HAIPH-
Mep, alleTOHOM MM METaHOJOM. JaTh TOJIOBKE NMPOCOXHYTH Ha BO3AyXe. YcCTa-
HOBHTH KOJIBIICBOC YIUIOTHCHHE HA TUIYHXKED B IMPABHIHHOM IOJIOKCHUH W B
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Puc. 3.24. KonbLeBble ynnoTHeHUs nnyHxepoB. CrnenyeT o6paTvTe BHUMaHWE Ha TO, YTO
nx gopma 1 TOMWMHA Pas3nuyHbl. YMNOTHEHNE CMeBa Ha PUCYHKE TakkKe MMEeeT XOpOLLO
3amMeTHbIV pnaHeL.

HY>KHOM MecTe. YCTaHaBJIMBaTh KOJBIO CIEAYET aKKypaTHO, YTOOBI OHO BOIILIO
B TOJIOBKY Hacoca IpsiMo 1 0e3 mepekoca.

[Ipexne, 4eM OKOHYATENBHO cOOpaTh HACOC, HY)XHO OYHCTUTH ILIYHXKEp.
[Toka TOJIOBKA HE YCTaHOBJIEHA, HYXHO BKIIOYHTH HACOC M JIOKAATHCS, TOKa
IUIYHXEP MaKCHUMaJIbHO BBIABUHETCS W3 FOJIOBKM Hacoca. YHCTOM MATKOM BETO-
mblo, cmoueHHyto UIIC, ocmopooicno nipoBectu BIOAb TuiyHxepa. OCTOpOKHO,
4TOOBI HE moIapanats miymwkep! [locae oYnCcTKY MPOBEPUTH, HET JIM HA MTOBEPX-
HOCTH IUTYHXepa 3aIUPOB WM JPYTUX MOBPEKICHUN. BKIIFOUUTE HACOC M JTOXK-
JAThCs, TIOKA IUTYHXEpP MAaKCHMAIbHO BTSHETCS B TOJOBKY Hacoca. CMOYHUTH
OCTaBIIMHCSA CHapyku KoH4yuk turymkepa WIIC, 9roObl OBIIO Jierde HaIETh
KOJIBIICBOE YIUIOTHEHHE. AKKYPaTHO YCTaHOBHTH Ha MECTO TOJIOBKY Hacoca (Ipu
9TOM YCHIINE TOJDKHO MPHIIATaThCS CTPOTO IO OCH TUTYH)KEPa U PaBHOMEPHO).

[MocraBuTh Ha MecTO 0OpaTHBIC KiamaHel. [Ipu 3akperuieHuu TpyOOIpOBOIOB
Ha KJIamaHaxX O0s3aTeNbHO NPHUACPKUBATH KJIAallaH BTOPBIM TacUHBIM KIFOYOM
MIPOTHB YCHIIUS 3aKpydnBaHUs. [IpricoennHUTE TpyOOTPOBO CHa4ajda KO BXOA-
HOMY OOpaTHOMY KJIallaHy, BBITIONHUTH 3aJIMBKY HAacoca, MPUCOECTUHNUTE TPyOo-
MIPOBOJI K BRIXOJHOMY KjamaHy. He ycTaHaBmmBast KOJIOHKY, BBITIOJIHUTH IIPOMBI-
BaHME Hacoca. 3aMEePUTh PACcXO]l, KaK OMUCAHO BBIIIIE.

Ecmu ¢yHKIMA MpOMBIBaHMS B CHCTEME HE NPEAYCMOTpPEHa, MPHUCOSAUHUTD
pe3epByap ¢ pacTBOpPHUTEIEM KO BXOJHOMY 0OpaTHOMY KiamaHy. BerxomHo#n Tpy-
00TIPOBOJ TIOKA K BEIXOJHOMY KJIalaHy HE MOJAKII0YaTh. BkimounTts Hacoc. Hab-
JIIOJATh 32 BBIXOJOM IY3bIPbKOB BO3JyXa W3 BBIXOJHOTO KiamaHa. Kak Toybko
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My3bIPBKH TIEPECTAaHYT BBIXOJUTh, HA KOPOTKOE BPEMs YBEIWYHUTH MOJAAdy N0
5 mu/™MmuH. YOenuThCcs B TOM, YTO B 3TO BpeMs IY3bIPbKH HE HOsBIsAOTCS. Kak
TOJBKO BO3IyX MOJTHOCTBIO YHAaN€H W3 TOTOBKM HAcOCa, MOKHO OCTaHOBHTH
HACOC M PUCOCIMHATE TPYOOIIPOBO/I K BEIXOAHOMY KJIaIlaHy.

Ecmu B pe3ynbrate cTaOMIBHOCTD IOTOKA HE TOCTUTHYTA, BO3MOXKHO, YTO-TO
HE B TIOPSIJIKE C MEXaHUYCCKOW WIIM 3JCKTPUUCCKOM YacThio Hacoca. Hampumep,
HEKOTOpBIE M3TOTOBHTEIH XPOMAaTOrpadoB HCIOIB3YIOT 3JICKTPOMArHUTHEBIE
KJIaIlaHBl PETYJIMPOBAaHUS COCTAaBa, KOTOPHIE CO BPEMEHEM H3HAIIMBAIOTCS WIIH
HAYMHAIOT (YHKIIMOHUPOBATH HeNpaBWIbHO. OOBIYHO JUATHOCTHPOBATH ITOT
HCTOYHUK OIIMOKH MOKHO, €CITM TePEeKIIOYUTh cocTaB pactBopureis co 100 %
A Ha 100 % b u HaOxromaTh 3a mojadeil w3 OTACIBHBIX pe3epByapoB. Eciu mo
OTJCIBPHOCTH TOJadya Ka)XIOTO PACTBOPHUTEIS HOPMAaJbHAs, MEPEKIIOYHUTh Ha
cMech 50:50 u 3ameputh pacxona. Ecnm ommbka cBsi3aHa ¢ KJIalaHOM PEryJIHPO-
BaHUsI COCTaBa, €€ JICTKO BBISIBUTH 3TUMHU MPOCTCUIIIMMU UCIIBITAHUSIMH.

Y3ei1 rosioBKa Hacoca U 0OpaTHBIE KJIaIllaHbl IOJDKHBI TIOABEPTaThCs peryJisip-
HBIM pErJIaMEHTHBIM NpoQMIaKTHIeCKuM pabotaM. Ha ocHOBaHMM OIbITa MOX-
HO CUUTAaTh, YTO IIPU MHTEHCHUBHOII 3arpy3ke ycraHoBkH Ais BOXKX xombressie
YIIOTHEHMS IUTYH)KEPOB HY)KJAIOTCA B 3aMeHe Kaxkasle nonrofa. Ecmu ncnoms-
3YIOTCSI arPECCUBHBIE PACTBOPUTEIH, YIULIOTHEHHSI HY)KHO 3aMEHATh KaXkIble TPU
Mecsia. OOpaTHbIe KIalaHbl, Kak MPaBWIO, HE TPEOYIOT CTOIh 4acTOTO 00CTy-
JKUBaHHA, HO I€JIECOOOPa3HO MNEPUOIWIECKH HX 3aMEHATh, COBMEIIAas 3TO C
PEMOHTOM WM PO(UIAKTHKOM Hacoca.

ITo meHbpmeli Mepe OIWH HM3TOTOBUTENh ycTaHOBOK st BOXKX, dupma
Xprosert-ITakkap, ToOMemaeT B BBIXOIHOW 0OpaTHBIN KianaH (WIBTP U3 TIOPHC-
Toro ¢roporuracta. Tak ke, Kak B CIydae BXOXHOTO (HIBTpa B pe3epByape ¢
pacTBOpHUTENeM, 3aCOPEHHE ATOTO (DMIBTPa MPUBOIUT K HAPYIICHHIO HOPMAalb-
HOM momaun. DuibTp HyXIaeTcst B PEryssipHON 3aMeHe, KOTOPYIO ILeiecoo0-
pa3HO COBMeNIaTh C 3aMEHOHM YIUIOTHEHHWH IUIyH)Xepa. 3aMeHy (HIbTpa HY>KHO
TaKXe BKITIOYHTH B rpapuK periiaMeHTHBIX MPO(QUIaKTHICCKUX padoT.

HEIITATHAS CUTYALIMA H 4. IlnyH:xkep coBepiiaeT BO3BPaTHO-MOC-
TynaTeJbHOe IBUKeHNe, HO MOABMKHAsA (aza He mogaéTes.

YCTPAHEHME. Yame Bcero Takoe CiydaeTcs B COYETaHUU C OTCYTCTBHEM
JTABIICHUS, KpaifHe HI3KUM 3HAYCHHUEM JIaBJICHHUS MIIM BRICOKUM AaBiieHHeM. Ecim
JABIICHUS HET, HY)KHO IPOBEPUTH TPYOOIPOBOI MEXIY PE3epBYyapoOM U TOJIOB-
KOW Hacoca Ha HajJWuue My3bIpbKOB BO3AyXa. Eciin B JUHMM MHOrO BO3ayXa,
JaKe B BHUJIC HEOOJNBIINX My3BIPHKOB, BEChMa BEPOSTHO, YTO BO3IYX MPOHHK U B
roJOBKY Hacoca. Kak TONBKO BO3IyX MOMAN B FOJOBKY WJIM OOpATHBIC KIIAlaHBI,
nojaya MpeKpamaeTcs, MOCKOJbKY IUIYH)XXEp NPOCTO CKUMAeT M pa3peskaeT
Bo3ayx. [locne ymaneHust Bo3myxa U3 TpyOOmpoBoga TpeOyeTcs MPOMBITH HACOC;
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JJIA 3TOro CJICAYCT OTKIIOYUTDL €ro OT OCTAJIbHBIX 3JICMCHTOB YCTAaHOBKH, YTOOBI
TyJda HE IomajJ BO3AyX.

Bo3ayx MoxeT Takke IONAacTh B CHCTEMY M3 IJIOXO JETa3UpOBAHHOIO
JIIOCHTA WJIM BCJIEJCTBHE HEOCTOPOKHOTO OOpalIeHHs C BXOIHBIM (HUIBTPOM
IIPU €ro MepeHoce U3 pe3epByapa B pezepByap. B aToM ciaydae my3sIpbKH BO31Y-
Xa B TpyOOIIPOBOJIE MOTYT OBITH, @ MOT'YT U HE OBITH 3aMeTHBI. UTOOBI YCTpaHUTD
HEHCIPaBHOCTb, HEOOXOIAWMO [ETa3shpoBaTh JIIIOCHT M, aKKypaTHO IIOMECTHB
BXOJHOW (pUIBTP B HOBBII pe3epByap WM AOJUB MOEHT B pE3epByap, YCTaHO-
BUTbH PE3€PBYyap BHIIIEC yPOBHS HAcoCa.

Emé onna nmpuunHa MosBICHNS BO3/LyXa B CHCTEME — CIIMIIKOM HU3KHUI ypo-
BeHb JKHIKOCTH B pe3epByape. MHOrHe BXOJHBIE (DMIIBTPBI NPOTOIDKAIOT Jei-
CTBOBaTb, Jake KOTZla YPOBEHb PACTBOPHUTENS MaJacT HIDKE MaTeprana (GpUTTHL.
Ho B kakoii-To MOMEHT B CHCTEMY HEMHHYEMO HA4YHET BCACBHIBATHCSA BO3IYyX.
HemnpusiTHOoe CBOWCTBO pe3epByapoB MJIS IIIOCHTOB COCTOMT B TOM, YTO IJIA
TIOJTHOTO TIOTPYKEHHSI (PPUTTHI HY’KHO JOBOJIBHO MHOTO (MHOTIa OoK0y0 100 M)
KHUAKOCTH. OnHa M3 BO3MOXKHOCTEH YCTPaHUTH 3TOT HEAOCTATOK — M3TOTOBUTH
OyTBUIb C BOPOHKOOOpa3HEIM JHOM (puc. 3.25). B aToM ciydae BXoaHO# QriibTp

A 5}

Puc. 3.25. (A) ObbiuHbit pesepsyap. (b) Pesepeyap ¢ BOpoHkooGpasHbiM aHoMm. CregyeT obpatuth
BHUMaHWE Ha TO, YTO MMHUMarbHbIi 0GBEM PaCTBOPUTENS, HEOBXOOMMbIA, YTOBbI MOMHOCTBIO MOKPbITH
(pUTTY BXOAHOTO hUnbTpa, B 0BLIYHOM pesepByape B HECKONbko pa3 Gonblue, Y4eM B pesepeyape C
BOPOHKOOBPA3HBIM JHOM.
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MOMAJACT B BOPOHKY, M, YTOOBI MIOKPHITh €r0, HY’)KHO COBCEM HEMHOTO 3JFOCHTA
(o0bryHO MeHee 25 mur). BripoueM, pesepByap ¢ BOPOHKOOOPa3HBIM THOM HMEET
nBa HemocraTka: (1) oH ropasmo J0poxke, YeM aHaJOTHYHBIA C IUIOCKUM JTHOM;
(2) 6apboTHpOBaHKE STIOCHTAa HEBO3MOXHO MpPUMEpHO s mocienuux 100 mur,
MOCKOJIbKY B BOPOHKE HE MMOMEIIASTCSl HUYero, KpoMe BXOIHOTo (puibTpa.

Hakonen, Bo3ayXx MOXeET MOMNAacTb B CUCTEMY, €CJIH YpPOBEHb KUIKOCTH
MaJiaeT HUKE YPOBHS TOJIOBKH HACOCA MIIM HIDKE YPOBHS BXOIHOTO (DHIIBTPA.

ITogaua snroeHTa MOXKET OTCYTCTBOBATh M MPH OYEHb HU3KOM JAaBiieHWU. B
HEKOTOPBIX Xpomarorpadax KOHTPOIHPYETCS HE TOJBKO MaKCUMAIbHBINA, HO U
MUHUMAJbHBIN niepenaj naBieHus. Eciu HUKHUM npenen AaBieHusl yCTaHOBICH
CIIUIIKOM OOJIBIIMM, a PacXoJ — CIHIIKOM MajlbIM, WM yCTaHOBJEHa Ooiee
KOpOTKasi KOJIOHKAa ¢ OOJBIIMM pa3MepoM 3EpeH, N HCIOJB3YeTCsS HOBBIN
3JTFOCHT, BA3KOCTH KOTOPOTO 3HAYUTEIHHO MEHBIIE, YeM Y MPEABIAYIIEr0, MOKET
MIPOM30HTH aBapHifHas OCTaHOBKa XpoMartorpada. B aTom ciydae, o0s3aTelbHO
HYXKHO MEperporpaMMHUPOBaTh YKa3aHHOE MpEICITbHOC 3HAYCHUE, CCIIU OYIyT
M3MEHEHBI KaKUe-TO M3 ITUX DJIEMEHTOB WM MapaMmeTpoB. MOXKHO Takxke, Kak
BapHaHT, 33J1aTh HYJIEBOW HUKHUI MIpees nepenaaa JaBieHUs.

OTCyTCTBHE MOAAYU PACTBOPHUTENS MOXKET OBITH OOYCIIOBICHO W BBICOKUM
nepenanoM MaBieHus. Yaiie BCero 3To0 MPOUCXOIUT HM3-3a 3aCOPCHHUS KOJOHKH,
e€ HOPMaJBHOTO CTAPCHUS WM HEMPEIBUICHHO BRICOKOH BI3KOCTH CMECH B Ipa-
JTUCHTHOM PEKUME. Y CTpaHCHUE HEHCIIPABHOCTEH, CBSI3aHHBIX C 3aCOPCHUEM KO-
JIOHKH, paccMOTpeHo B pasnene «HemratHas curyamus K6». He cienyer 3a0bi-
BaTh, YTO B OOJIBIIMHCTBE MPUOOPOB MOCJE aBapUHHOI OCTAHOBKH M3-32 MPEBbI-
HIEHHUs JIOIYCTUMOTO Tepernana JaBlieHus HeoOXOoAuMa MPUHYAWTEIbHAS WHU-
nuaiauanys. B 3ToMm ciydae 0 3amycka Hacoca HYXXHO BPYYHYIO YAaIHUTh
napaMeTpbl, HA OCHOBAaHHWHU KOTOPBIX XpomaTtorpad ObLI OCTaHOBJIEH, JJIsSL Yero
3a4acTyro TpeOyeTcs mepe3amyck, a IOTOM BKIFOUUTH IIPUOOP B PEIKUM ITOUCKA H
YCTpaHEHUS HEUCTIPABHOCTCH.

3.6. Hacbiwarowme npeakonoHKM 1 npoxogHble ounnbTpbl

Hacpimaromue npeakoJOHKH WCHOJIb3YIOTCS, €CJM DJIIOCHT arpecCUBEH IO
OTHOIIICHHIO K MaTepualy cOpOCHTa aHAIUTHYCCKOW KOJOHKUA. COOTBETCTBEHHO,
TaK{e MPEIKOIOHKH TOYTH BCET/Ia IPUMEHSIOT, €CITH JIIOCHT UMEET OYCHb BEI-
COKHMH WM O4YeHb HU3KUU pH mim COmepKUT colu B OOJNBIIONH KOHIEHTPAIIUH.
XOoTs CyIIecTBYeT MHOXKECTBO KOHCTPYKTHBHBIX BapHaHTOB, IO CYTH, NPEIKO-
JIOHKA — 3TO KOPOTKas KOJOHKa (HampuMep, AIuHOH 50 MM, BHYTpEHHHM [Ha-
MeTpoM 4,6 MM) ¢ TOH e OCHOBOU (HApUMEp, CHIIMKATellb W OKCH]I allFOMU-
HUS) U TEMHU K€ MPOHM3BOJHBIMH (DYHKIIMOHATBHBIMU TPYIIIAMU TTOBEPXHOCTH,
YTO U aHAJIUTUYECKasi KOJIOHKA.
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I'maBHOE OTJIMYKE HACHIINAOIICH MPEAKOJIOHKH OT AaHAJTUTUYECCKOM B TOM, 4TO
MPEIKOJIOHKAa HabuTa Ooiee NemEBBIM MaTepuaioM ¢ 0oJice KPYIHBIM 3CPHOM.
IMopucTelii MaTepran HaOMBKU MPEAKOJIOHKHA YaCcTO COCTOMT M3 YacTHIl Hempa-
BWIBHOU (opmbl pasmepom oT 40 mo 60 MKM, TOra Kak B aHATUTHYECKHX
KOJIOHKaX HaOWBKa OCYHIECTBIISICTCS] NOPUCTHIMU CheprUuecKUMH 3EpHAMU JHa-
MeTpoM 5 MkM. [IpeIKOJIOHKY 3aMONIHSIOT BPYYHYIO CyXHM MaTepuaioM HaOuB-
KM HACBIITHBIM METOJIOM, aHAJUTUYCCKYIO K€ KOJIOHKY — IOJ IaBICHHEM, HC-
MOJIB3YsI CYCIICH3UIO MaTepuaja HAaOWBKH B PACTBOPUTEIC B CTPOTO TO3UPOBAH-
HOM KojmyecTBe. Hachlmarommas NpeaKoOHKa, KOTOPOW CO3HATEIBHO KEpT-
BYIOT, UMEET HU3KYIO 3((hEeKTUBHOCTbD, 2 aHAJTUTHIECKask KOJIOHKA BEICOKO3(dek-
TUBHA W HCIHOJB3YyeTCs s pasnenieHus. HakoHell, aHaJUTHYECKHE KOJIOHKHU
M3rOTaBJIMBAIOT TOJBKO CIICIIMAIUCTBI, U TAKKE KOJOHKH, KaK mpaBuio, B 10, a To
u 100 pa3 moposke, 4eM MPenKOJIOHKH HAOUThIe KyCTapHBIM CIIOCOOOM B Iabopa-
topuu. [Tockonbky TpyOKH W (GUTHUHTH JUIS U3TOTOBJICHHS MTPEAKOJIOHOK HCIOJb-
3YIOTCSI T€ K€, YTO JIIsI aHAJTUTUYCCKUX, HEOOXOIUMO HAHOCUTH HA TPEAKOIOHKU
STHKETKH C YETKON MapKHPOBKOH, YTOOBI CIIy4aifHO HE MeperyTaTh X C aHaJH-
THYCCKUMHU.

PaccMoTpuM CXOICTBO M Pa3iuuns HACBHIIIAIOMINX MPEIKOJIOHOK W aHAJIHTHU-
YEeCKHX KOJIOHOK Oojiee monpoOHo. K mpumepy, MOMycTHM, YTO aHATHTHYECKas
KOJIOHKA COJIEpHUT OCHOBY Cg ¢ MpUBUTON (a30ii, OJIOKMPOBAHUEM OCTATOYHBIX
rpymm ¥ chepuyeckiuM 3epHOM JAUaMETpoM 5 MKM. B 3tom ciyyae [uis mpeako-
JIOHKH TaKXkKe CIIeyeT UCIOIb30BaTh 0CHOBY Cg (HO 0e3 sna-kanmnuHra). Pasmep
4aCcTHIl HAOUBKH MOXeT ObITh OT 40 0 60 MKM, yaenbHas MoBepXHOCTh — 0T 200
10 300 M*/r. Te, KTO 3HAKOM C MeTOIOM TBepaodasHoii skcrpakiun (TDD) npu
MOJITOTOBKE MP00, Y3HAIOT IO STHM MapaMeTpaM MaTeprall, UCIIOIb3YEMBIi B KO-
nmoHkax s TAD. DTo oueHb yao0HO, TTOCKOJIBKY HE TPeOyeTCsl OTAEIBHO MPH-
o0OperaTh MaTepuall HAOMBKH OTICIBPHO — MOYKHO IMPOCTO W3BJICYh HAOMBKY W3
KoJIOHKH Ju1st TP u mepeHecT €€ B MPeaKOJIOHKY.

Korpa naceimmaromas mpeIkoIoHKa HaOUTa, U (GUTHHTH 3aKpEIUICHEI, e€ ycTa-
HaBJIMBAIOT MEXIy TOJIOBKOH Hacoca M MHXKEKTOPOM. DTO O4eHB yI0OHOE MECTO
JUIS YCTAHOBKH, ITOCKOJBKY TEHeph NATYUK JAABICHUS KOHTPOIHPYET TaKKe
nepenaj JaBieHHUs Ha NpeakosnoHke. Eciu kojloHKa 3acopsieTcs WM CTapeer,
mepernaja JaBJICHUS HAa HEH BXOMUT KaK COCTABIIOMIAs B oOIlee TaBIICHUE B
CUCTEME B LIETIOM.

Hexotopeie xpomarorpaducThl MOMEIIAIOT HACHINAIONIYIO MPEIKOJIOHKY
MEXIy TOJIOBKOIM Hacoca M JaTYMKOM JAaBlieHus. B 3ToM cimyuae mepemajn JaB-
JICHWS Ha MPEIKOJOHKE He KOHTponupyeTcs. COOTBETCTBEHHO, HEOOXOIUMO
PETYISAPHO MEHSTHh HAOWBKY NPEAKOJOHKH, WHA4YEe Tepernaj TaBICHUS Ha HEH
MOJKET CTaTh TAKUM BBEICOKHM, YTO Oy/ET MOBPEXKAEH IUTyHXKep Hacoca.
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ITocne ycTaHOBKM HaCHIILIAIOLIEH MPEAKOJIOHKH Ha MECTO 4epe3 He€ MpoKa-
YUBAIOT C¢ OOJBIIKUM PACXOAOM CHIBHYIO MOABIXKHYIO (asy. Yame Bcero kak
CHJIBHBIE PACTBOPUTENIN HCIOJB3YIOT AlleTOHUTPWUI W METaHON (Ha 3TOM JTare
KOHIMITMOHMPOBAHNS HACHIIIAIOIICH NPEIKOIOHKN YOEOWTech, YTO OTpabOTaH-
HBIH PacTBOPUTENH MTOCTYMAET B HAKOMHUTEIh OTXOJO0B M HE MPOXOIUT HU depe3
WH)XEKTOp, HU depe3 KOJIOHKY). Ha aTom stane mocturarores Tpu menu. Bo-mep-
BBIX, M3 MPEIKOJIOHKH YAANsIeTCs BO3AYyX. BO-BTOpBIX, U3 HAOWBKH YAAJSICTCS
BCS IBLTHY». B-TpeThUX, BEIMBIBAIOTCS BCE alCOPOMPOBAHHBIC OPraHUICCKHUE BE-
miectBa. [lociie KOHIUITMOHMPOBAHUS CHUMAIOT (DUTUHT B TOJIOBHOW YacTH
KOJIOHKH ¥ 3aIOJHSIOT TOJIOCTh MaTepPHUAIoM HAOWBKH. 3aTeM HEOOXOAUMO TIOB-
TOPUTH KOHAWITHOHNPOBAHNE KOJIOHKH M YCTaHOBHTH €€ B XpomaTtorpad.

IIpoxonHbie GUIBTPHI YCTAaHABIUBAIOT B TPYOOIIPOBO/T TIOCIIE MPEIKOIOHKH U
mocje JaTyuka AaBlicHus. OUibTp mpeqHa3HAYCH I YAAICHUS MHKPOYACTHIL,
KOTOpPBIC MHAYE MOTJIM OBI MOMACcTh naiee B cuctemy. Cam mo cede GpuibTp npen-
cTaBisieT co00il KOpIyc, B KOTOpOM mMeeTcst opuctas Gpurra. UtoOsl obecrie-
YHUTh 3aLIUTY aHAJUTHYECKOI KOJIOHKH, pa3Mep mop (GpUTTHI JOIKEH ObITh TeM
)K€ WM MEHBIIIE, YeM CPEeIHHI pa3Mep mop (PUTTH B TOJIOBHOW YaCTH aHAUTHU-
YeCKOM KOJIOHKH. 3aMeHa 3TOH ()PUTTHI TOJDKHA OBITH IPEyCMOTPEeHA rpaduKoM
periIaMeHTHBIX MPOGUIAKTHICSCKUX PadoT.

Hacpimaromias npekOJIOHKa OTYACTH JIHCTBYET, Kak (HIBTP, OMHAKO cama
)K€ U CTAHOBUTCSI HICTOYHUKOM MHKPOYACTHII, HA3bIBAEMBIX «IBLTBIOY. «[IbLTBY) —
9TO MaJble YaCTHUIIbl CHUIIMKATEIIsl, OCTABIIHECS B MPOLIECCE MPOU3BOJCTBA. XOTS
1o OOJIBIICH YacTH OHU YIANSIOTCS MPU HAOMBKE M KOHAUITUOHUPOBAHUH, KAKOEC-
TO KOJIUYECTBO MOXKET OCTATHCS (2 HOBBIC YACTUYKH MOTYT MOSBISTHCS 110 MEpe
CTapeHHS MaTepualia MPeIKOIOHKH). [Ipu UCTIONIb30BaHUH MTPEIKOIOHKH (PHIBTP
B JIMHUU TPYOONPOBOAA MPEIOXPAHICT HHKCKTOP M aHATUTHYCCKYIO KOJOHKY OT
MOMAJaHUsl IBUTH» W3 MPEIKOJOHKH. ECIN NMpeaKoNOHKa HE HCIONb3YIOTCS,
(GUIBTP B TMHUM TPYOOTIPOBOJA YAIIET MUKPOUYACTHIIBI, 00Pa3yIONIUecs B pacT-
BOpHTEIe M Hacoce (MUKpodacTHIBI Oydepa, MUKpOpparMeHThl KOJIbIA IIyH-
JKepa ! T.IL.).

HEIITATHASA CUTYALIUS T1® 1. Heo:xuganHoe NMOBBINIEHHE JaBJie-
Hus1 B XpoMmatorpade. Ckauok MaBJICHUS MOXET ObITh BBI3BaH ICHCTBHEM JIO-
00ro M3 IIEMEHTOB XpoMmarorpada, pacroIoKEeHHBIX 10 XOIy MOTOKA 33 JaT4H-
KOM JaBjieHus. UTOOBI ONpeneanTh, KaKOH M3 HAX CTal MPUYMHOMN MMOBBIIICHHUS
JIaBJICHMS, HEOOXOIUMO HMCITBITATh KAKIBIA DJIEMEHT CUCTEMBI OTICIIBHO.

YCTPAHEHME. Pe3koe moBeIeHne nepenaga AaBieHuss 0OBITHO TOBOPHUT O
TOM, YTO B KAKOM-TO U3 3JICMEHTOB YCTAHOBKH MPOM30IILIN U3MEHEeHUs. Bo3mox-
HO, BBEJCHa 3arps3HEHHas npoba, B Xpomarorpad momaind HeCMelIMBacMbIe
pacTBOpuUTENH (4aCTO TAaKKe ¢ MPOOOIT) M HEPACTBOPUMEIC BEIECTBA (U3 TPO-
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ObI, KOJILIICBBIX YIUIOTHCHHM IUIYHXKEpa WM M3 HOBOTO 3JFOCHTA, KOTOPBIH HE
OBLT ypaBHOBEIICH Mepel yrnoTpedicHueM). Eciau uMeeT MecTo pe3Kkoe MOBbIIIe-
HUE Tiepenaaa aaBlieHuss Ha Xpomarorpade, caMmblii 3 (HEeKTUBHBIN cITocob ompe-
JIeNTUTh, KAKOH M3 2JIEMEHTOB 33 3TO OTBEYAET, — 3TO OTCOEAUHHUTH BCE IEMEHTHI
1 BO3BpAIaTh UX B YCTAHOBKY IO OJIHOMY.

B mepByro odepens HaO UCIBITATh MPSAKOIOHKY H COCTUHUTEIBHBIA TPY0O-
mpoBo. Ecim B pabouem pexnMe OHHM yCTaHABIUBAIOTCS MEpel JATIHKOM JIaB-
JICHUS, TS IeNiell CTIBITAHNH, CIeAyeT YCTAHOBUTh MX BPEMEHHO TIOCIe JTaTdH-
Ka. 3aTeM HYXXHO HPHUCOEAHMHATH 10 OYEpEId W UCIIBITHIBATE MHIKEKTOP, 3aIUT-
HYIO KOJIOHKY, aHAJTUTHIECKYIO KOJIOHKY, HaKOHeIl, feTekTop. Ecnu kakoii-To u3
9TUX 3JEMEHTOB SIBJISIETCS] MPUYUHON MOBBIIIEHHOTO Mepenaaa NaBJIeHUs, OTpe-
MOHTHPYHTE WIN 3aMEHUTE €rO.

3ameHa mpoxoHOro (pUIIBTpa JOHKHA OBITH TPEayCMOTpeHa TpaduKOM per-
JIAMEHTHBIX TpodrIakTHIeckux padot. [Ipomecc 3TOT mpocT u He TpedyeT 60b-
LIOro KoJimuecTBa BpeMeHH. Kopmyc ¢uiabTpa HEOOXOAMMO AEMOHTHUPOBATH M
OTKPBITh, CTapyH (PPUTTY 3aMCHUTh Ha HOBYIO. DPUTTHI OOBIYHO JENAIOT U3
OZHOTO M3 TPEX MaTepHalloB: Hepxkasewomed cramy, TuraHa u [I90K. dpurra
MOXET OBITh IHOJIHOCTBHIO M3TOTOBJIEHA M3 ITOTO MaTepHaia WM IIOMEIleHa B
JIaCTMAcCOBYIO 0001My. UTOOBI MaKCUMH3UPOBATh (PUIBTPYIOIIYIO CIOCO0-
HOCTH (pHIIbTpaA B IMOTOKE, MTOPUCTHIA MaTepral GPUTTHI TOJDKEH OBITh HECKOIBKO
OonpIe 1Mo JUaMeTpy, YeM IOJIOCTh B Kopmyce. DpHTTH 0€3 IIacTMacCOBBIX
000¥M HE YCTYMalOT IO OJKCIUIyaTallMOHHBIM XapaKTEepHUCTHKaM (QpUTTaM B
o0Oolimax, 3aT0, Kak IIpaBHJIO, JCLIEBIIC.

HEIITATHAS CUTYALUA T1® 2. Ilogaua MeHsieTcs cJydaiiHbIM 00pa-
30M. TpynHee BCero MOANAIOTCS TUATHOCTHUKE XaPaKTEPUCTHUKU HACHIIAIOINIEH
MPEAKOJIOHKH. 3a4acTyio e€ yCTaHABIUBAIOT TMepe]] JaTYMKOM JIaBJICHHUS, TaK YTO
HU3MepsieMoe 3HAYCHUE Tepenaa JaBJICHUS B CUCTEME HE MEHSICTCS, NaXe eCid
MPEIKOJIOHKA HAYNHAET OPTUTHCSL.

YCTPAHEHME. Haceimaroniyto TpeaKoIOHKY HCTOIB3YIOT, YTOOBI 3aliu-
TUTh AHAJUTHYECKYIO KOJIOHKY OT arpecCHBHBIX 3JIIOCHTOB. DTH arpecCHBHBIC
AJIFOCHTHI PACTBOPSIOT YACTHIBI CHIIMKAre)s B HACHIIIAIONICH MPEAKOIOHKE U
ocnmalisAroT ero cTpykrypy. OOpasyromascs «IbUTb)» 3a0UBacT KaHAIBI MPOXO0K-
JICHUS. PACTBOPHUTEIST B TpeAKkoidoHKe. CONPOTHBICHHE IOTOKY CTaHOBUTCS
HACTOJIKO OOJBIINM, YTO MOTOK Yepe3 MPEIKOJOHKY HAuWHACT MEHATHCS CITy-
qaiiHpIM oOpa3om. Jlaxe ecnu pabouunii mepernaj JaBlIeHUS TMOBBIIACTCS, aBa-
PpUITHO# OCTaHOBKH XpoMartorpada He IPOUCXOINT, TOCKOIBKY NaTIUK JaBIICHHS
CTOUT TIOCJE TPENKONOHKH. Tak jke pa3pymaeTrcs ¢ TEUCHHEM BPEMEHU U Tpe-
OyeT 3aMeHBl HAOMBKA, OTIMYHAS 110 IIPUPOJIE OT CHITMKATEIIS.
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Kpowme Toro, mpeaKoIoHKa NEHCTBYET, Kak (GUIBTP, U, KaK BCSIKUA (QHIBTP,
MOJKET 3acopsTbes. ClenoBaTeabHO, €CIIU UCHOIb3YETCs MPEJKOIOHKA, XKU3HEH-
HO BaYXHO PETYJISIPHO M JOCTaTOYHO YaCTO 3aMEHSATh HAOMBKY U (DPHUTTHI IPEIKO-
noHKA. Eciu mpeaKoIOHKH MCHONB3YIOTCS PETyNspHO, M IPU 3TOM HYacTo OCY-
MIECTBIIACTCS MEPeX0J C OTHOTO THIA AaHAIWTHYECKOW KOJOHKH Ha JPYTOM,
BaXHO TaKXe, YTOOBI M B HACHIMAIOMIEH MPEIKOIOHKE HCIOIB30BAICS BCIKUH
pa3 Apyroi Matepuan, COOTBETCTBYIOLINN MaTepHaly aHATUTUYECKON KOJIOHKH.

3.7. MNMogroTtoBka n xpaHeHne Nnpob n ctaHaapToB

[IpoOs1, moctynaroniue B maboparoputo Ha BOXX-ananus, MoxxHO pa3aennTsb
Ha TpH OOJBLIME KAaTErOpUH: KUAKHE (pacTBOpPHI), TBEPAbIE (CMECH) U CYCIIEH-
3un. Kaxmas MaTpuuma cTaBUT Iepes XpoMmarorpaucToM CBOM HEIPOCTHIE
3amaun. KpaitHe BakHOW cTamueil aHaim3a sSBISETCS MpeoOpa3oBaHre MPOObLI B
(dhopmy, COBMECTHMYIO C TapamMeTpaMu MpuOopa, MOITOMY MPOOOTIOATOTOBKA —
BaKHEHINi (akTop ycmexa Jrodoro anamusa. [I0CKOIbKY THITOB TIPOO CyIIecT-
BYeT MHOXKECTBO, METOIMKA MTPOOOMOATOTOBKH TaK)Ke MOJKET Pa3HUTHCS BeCbMa
CyIIECTBEHHO. Yalle Bcero NpuMEeHSIOTCS ClIeTyIOIINe BAPHAHTEL.

[Ipstmoii BBOT (T.€. 6€3 MPOOOTIOATOTOBKH).
®unprpoBanue (WK NEHTPUDYTHPOBAHHE).
Pasbasmenue u BBOI.

TBeprodaszHoe sKcTparnpoBaHue.
JKuikoCcTHO->KHIKOCTHOE SKCTparupoBaHHe.
OkcTparupoBanue B anmnapare CokcieTa.
OOMeH B pacTBoOpeE.

Nk L=

IlepBbic Tpu mpuéma CO3MAIOT A AHATUTHKA UACATIbHBIC YCIOBHS. 3IIECh
npo0a M3MCHsETCS KpallHe HEe3HAYHTENBHO, MPOJOJDKHTEIBHOCTD MPOOOIOATO-
TOBKH HEBEJIHMKA, & BEPOSITHOCTh MOTEPHU OMPEICIIIEMOTO BEIIECTBA MHHUMAITbHA.
OcTanpHBIC METOAMKH COMPSDKEHEBI ¢ TOPa3o OONBIIMMHU TPYAO3aTPpAaTaAMU U sB-
JSIFOTCSL MHOTOATAITHBIMH. A KOTJIa ATaroB MPOOOIMOATOTOBKH HECKOJBKO, Be-
POSITHOCTH OIIMOKH (HaIpuMep, MOPYH MPOOBI MM HEBEPHBIX JACHCTBHM omepa-
TOpA) BHIIIIE.

IToAroToBKa CIOKHBIX MPOO 3a4aCTYIO MPEAIONIATacT COUYCTAHHE YKAa3aHHBIX
METOAMK, HAIpUMep, )KUAKOCTHO-KUIKOCTHOE IKCTPArupOBaHIE COMPOBOXKIACT-
cs1 0OMEHOM B pacTBOpE WM 3a pa3daBiieHHEeM ciienayeT (uiabTpoBanue. llenms
TAKOTO COYETAaHWS — B IOJYyYCHHWH TPOOBI B BUAE, COBMECTUMOM C METOJIOM
aHanmm3a. Ho 49To 3HAYMT «COBMECTHMBIN»? UTOOBI yCIIENTHO MPOBECTH KOJIHU-
YECTBEHHBIN aHAIM3, MaTpHIla ITOJHOCTHIO TOATOTOBICHHON MPOOBI ITOJKHA
0oTBeYaTh TPEM KpUTEpPHUSIM. Bo-TIepBBIX, OHA JOKHA HAXOIUTHCS B JKUIKOCTH,
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CMEIIIMBACMON ¢ TIOABIKHON (a3oii. Bo-BTOPHIX, KOHIICHTPALUS ONPEACIICMbIX
BEIIECCTB JOJDKHA MMOMNAJATh B JIMHCHHBIA IHAMa30H paboucii XapaKTepUCTUKU
neTekTopa. B-TpeThrx, oHa JOHKHA OBITh YCTOWYMBOM K PACTBOPHUTEIIO TIPOOHI B
MIPOJOIDKCHNE BCETO BPEMEHH MPOOOMOATOTOBKH M aHAIHM3a. DTO BPEMS MOXKET
COCTaBIIATH MHOTHE YaCHI.

[Ipo6onoAroToBKa COMpsKEHA C PEIICHHEM MHOXKECTBa BOIMPOCOB. B psme
cllyyaeB MpH pa3paboTKe METOJMKH UM He YJCISIOT JOCTATOYHOTO BHHMAaHMS,
Yalie BCero roJjaras, 4TO YCJIOBHUS, OTIHYHBIC OT TeX, IPU KOTOPBIX METOIUKA
paspabaTsiBasiach, He OyAyT HUKEM pean3oBaHbl. OJHAKO 3a4acTylO0 HEIOOIICH-
Ka 9THX BONPOCOB MPHUBOIHUT K IMOTEpe ONpeaesieMbix BeliecTB. Ha ycroiun-
BOCTh TPOOBI B MaTPHUIIC MO0 OKOHYAHWU MOATOTOBKH B TEUEHHE KaK KOPOTKOTO,
TaK U MPOJOKUTESIFHOTO BPEMEHH MOTYT TOBJIHSTE:

A. pH wmu xapakrep Oydepa;

b. Kucnopon;

B. Caer;

I. Temno,

I. Oprannyeckre BenecTsa (MPUMECH U TPOTYKTHI Pa3I0KEHU).

JIt060i1 n3 3THX (HaKTOPOB MOXKET MPUBECTH K PA3JIOKCHUIO OMPEIEIIIEMOrO Be-
IIECTBA, YTO TPOSIBUTCS B BHJC 3aHWKCHHBIX PE3yJIbTATOB KOJIMYCCTBEHHOTO
aHalM3a W CIUIIKOM OOJNBIIOrO 3HAYCHUS CTAHJAPTHOTO OTKIOHEHUs. Bo MHO-
I'UX MyONHMKANUAX OMMCAHO PA3JIOKCHHUE aHATM3HPYEMBIX BEIICCTB TPU XpaHe-
HUM, NaXE B YCTOHYMBBHIX MOJBIKHBIX (hazaX. B HEKOTOPHIX ciydasx 3HAYH-
TeNbHAs YaCTh aHAINTA TepsieTcs OYKBaIbHO B CYNTaHHBIC Yachl. 3aMETHEE BCETO
9TO MPOSBISIETCS MPH aHAIN3E C MPEANICCTBYIONINM MOIYICHUEM POU3BOTHBIX.
[IpakTrka MOKa3BIBACT, YTO IIETIECOOOPA3HO OPTaHW30BATh TEKYIIWH KOHTPOIH
pa3ioXeHus Kak pacTBOpa, Coaeprkaiiero mpody, Tak u pabodero cTaHmapTa.
WupIMU  cliOBamMH, BCE KOMIIOHEHTHI JOJDKHBI IOJBEPraThCs HCIBITAHUSIM Ha
ycroitunBocTh. Kak mpaBWIlo, TakMe HMCIBITAHHS BXOIAT KaK YacTh B IMPOIECC
pa3paboTKU ¥ BaJTUIAIIMHA MCTOIHKH.

Emé BaxkxHee HAWTH MOIXOJAIINE YCJIOBHUS XpPaHEHHUS JOPOTOCTOSIIMX WIIH
TPYAHOJOCTYITHBIX ATAJOHHBIX BEIICCTB (CTAaHAAPTOB). 31IECh BaKHA JOJTO-
BpPEMCHHAs YCTOHUYMBOCTH cTaHAapTa. J(omkHa OBITH JOKa3aHa YCTOHYHUBOCTH
AHAIM3UPYEMBIX BEILECTB MPU XPAHEHWU B XOJIOAUIBHUKE, MOPO3UIbHUKE,
LUKJIE 3aMOPaKUBAHUS U PA3MOPaKUBaHUs, HHAUE MPUAETCS TOTOBUTH CTaHIAPT
3aHOBO JJISl KAYKIOTO aHAIH3a.

3Ty Tpynmmy BOIPOCOB MOKHO AOIIOJHUTH €IIC HECKOJbKHMH, BO3HUKAIO-
IIUMHU IIpU pa60Te C HpO6aMI/I " HC CBA3aHHBIX C YCTOfIQHBOCTLIO OIPCACIIAEMbIX
BCIICCTB:
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1. AncopOuust aHanMTOB B EMKOCTH JUIs POOBI, HIMPHIIE, METIE WHKEK-
Topa.

2. TlorpebHOCTH BO BHYTPEHHEM CTaHAApTe AJISl OLEHKH MOTEPh HA JTare
MIpeABApUTEILHON 00pabOTKH MPOOHI.

3. To4HOCTH MpH pa3daBICHUM.

4. TwartenbHOCTh MEPEMEUINBAHHS BCEX PACTBOPOB.

5. OOecne4yeHne OIHOPOIHOCTH MPOOBI TIPU €€ 0TOOpE.

TumoBsle METOANKHA PabOTHI U METOAWKH aHAIN3a, B KOTOPBIX M3JI0KEHBI B 5IB-
HOM BHJIC BCE 3TH BOIIPOCH U MOPSAIOK WX PEIICHHUS, UITYTCS KaK pa3 I TOro,
YTOOBI UCKITIOYUTH BO3MOXHBIE Pa3IMUus Pe3yabTaTOB OT OmepaTopa K omepa-
TOpY U OT aboparopuy K Jaboparopuu. ToYHOE ciIeoBaHNEe METOANKAM COBEp-
IICHHO HEOOXOUMO JUIS OTYYCHUS BRICOKOKAYSCTBEHHBIX M BOCIIPOU3BOUMBIX
pe3ybTaToB.

HeycToiunBOCTh aHANMM3UPYEMBIX BEHICCTB M HAPYIICHHE IOpAIKa oOparie-
HUS C MpoOaMHM MOTYT MPHUBECTH HE TOJBKO K MOTEpE aHATUTOB. MHOTHE H3
MICPCYHCIICHHBIX TIEPEMEHHBIX BIUSIOT M HA OTKIIHMK JCTCKTOpa: 3HaucHue pH u
npupoaa Oydepa, Hanu4re KHCIOPOAa B IOCHTE, IPUCYTCTBHUE JPYTUX OpraHU-
YECKHX BEIIECTB B Mpobe. K yncmy KIacCHuecKuX MpUMepOB OTHOCSTCS YPE3BhI-
YalHO CHJIbHAS 3aBUCUMOCTH 3PPEKTUBHOCTH (PIyOPUMETPUIECKOTO JETEKTOpA
ot pH u cocraBa pacTBOpHTENIs (COCTaBa OPTAaHUIECKHUX BEIIECTB M MX KOHICHT-
panuu B BOJHBIX pacTBopax). Jlaxke mpu merektupoBanmu B Y® numama3oHe
KO3 (QHUITUEHT MOTIIOMIEHUS TOXKE 3aBHCHT OT COCTaBa dJIIOCHTA (XOTs OOBIYHO U
B MCHBIICH CTCMEHHU, YeM IIPH UCIIOIB30BaHUH (DIYOPUMETPHUCCKUX JETEKTO-
POB), B 0OCOOCHHOCTH JIJIsl IPOTOHHBIX PacTBOPOB. ENMHCTBEHHEIN MyTh ycTpaHe-
HUS BIUSHHSA 3THX (DAKTOPOB COCTOHUT B TOM, YTOOBI TOTOBHUTH MPOOY B PacTBO-
purtere, Kak MOXHO OoJyiee OJIM3KOM IO COCTaBY K IMOJIBMXKHOM (aze. Ecnm 310
HEBO3MOXXHO TI0 KaKHM-JIHOO MpPHUYMHAM, CIIEAyeT TOTOBHUTH, MO0 KpaiHEH mepe,
CTaHIAPTHI B TOM K€ PACTBOPHUTEIIE, YTO H MPoOy.

HELITATHAS CUTYALUSA TIC 1. A3MeHeHUs1 KOHLEHTPALIUM ITAJTOH-
HOTO0 pacTBopa. Eciu crannapTHbI pacTBOp ¢ TE€UEHUEM BPEMEHHU paszjaraercs,
Oyzner ka3aTbCs, YTO COIEpIKaHME OIPEACIIEMbIX BEIISCTB B IMpo0ax BHIIIE, T.K.
TPOOBI BCIKHUNA pa3 TOTOBST 3aHOBO.

YCTPAHEHUE. OnnH n3 Hanbosee pacripoCcTpaHEHHBIX CETOHS ITOIXO0/I0B
K KOJIMYECTBEHHOMY aHanu3y B BOXKX cocToMT B HCHONIB30BaHMM BHELIHHUX
cTaHAapToB. IHBIMHU CIOBaMH, KOJHYIECTBEHHOE OMNPE/IEICHIE aHAIUTOB B IIpo0Oe
3aBUCHT OT MCIOIb30BAHUS H3BECTHOTO 3TAJIOHHOTO BEIlECTBA MM Habopa CTaH-
JapTOB, KOTOpPBIE BBOIATCA B Xpomarorpad OTAENBHO OT caMoil mpoOsl. Ilpu
3TOM BECh IPOIECC MOATOTOBKM M BBOJA MPOOBI M CTaHAAPTA NOIKEH OBITH
Ype3BBIYANHO MOPOOHO ONpereNIEH U BOCTIPOM3BOANM.
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OOBIYHO KaXYIUECS H3MCHEHUS KOHIICHTPAIMH CTAaHIAPTa MOTYT OBITh 00Y-
CJIOBJICHBI HEIOJHBIM PACTBOPCHHEM IMPOOBI, HEIPABUIBHBIM TIEPCHOCOM aJIH-
KBOTHOT'O KOJIMYECTBA C IMOMOIIBIO IMHUIICTKH, HEKOPPEKTHBIM 3aKIFOUYUTCIIEHBIM
pa30aBICHUEM U HETIOJIHBIM ITEPEMEIIMBAHNEM. DTH BOIPOCH PACCMATPUBAIOTCS
noapo6Ho nanee B [1C 3.

[Ipu wuCIONB30BaHWM BHEIIHHX CTAHIAPTOB XPOMATOTPA(UCTHI CKJIOHHEI
TOTOBHTH MX 3apaHee W XPAHWTH UINTENHHO. B ofHUX ciydasx 3TO mpuemiiemMo,
B Ipyrux — HeT. [lpy Bammmanmy METOIUKN 3TO — OJUH U3 KITIOYEBHIX JTAIoB e
pa3paboTKu: TOPSAOK HPUTOTOBICHUS U XpaHeHus CTaHAApPTa, a TaKKe ero
TOYHAs JOITyCTUMAsI IMPOJOJDKUTEIBHOCTE XPAaHEHHUS — Ba)KHEHINE MapaMeTph
mo0oi MeToquKH. B wacTHOCTH, CllexyeT OTMETHTh, YTO MEPHBIE CTaKaHbI U KOJI-
OBl HE PaCCUMTAHBI HAa JITUTECIBHOS XPAHCHUE CTAHJAPTHBIX PACTBOPOB M HEMPHU-
TOAHBI A1 3Toro. PacTBoputens ucmapsercd Jake U3 CTEKJISHHOIO cocyna ¢
npuTépToi MpOOKOH, B pe3yibTaTe OO0BEM M KOHLEHTPALMS ONpENesieMOTro
BelIecTBa M3MeHA0TCs. ClenoBaTenbHO, KaK TOJIHKO MPUTOTOBJICHNE CTaHAapTa
OKOHYEHO, €T0 HY)KHO TIEPEHECTH B COOTBETCTBYIOIIYIO, 3aKPBIBAIONIYIOCS Tep-
METHYECKH, EMKOCTh ISl XpaHEHHs. 3a4acTylo, YTOOBI JJHUTENHHO COXPaHHUTH
COCTaB CTaHAAPTa, €r0 HYKHO ACP)KaTh B XOJOIMIFHUKE WIH MOPO3IIBHHKE.

XOoTs OXJaXKACHUE 3aMeIJISIeT pa3Io)KeHHE CTAaHAAapPTHBIX BEIIECTB, OHO BBHI-
3BIBACT APYTYIO0 MPOOJIEeMy: YCTOWIMBOCTD B ITHKIIC 3aMOPaKUBAaHHI — pa3Mopa-
*uBaHUA. UTOOBI OTBETHUTH HA 3TOT BONPOC, ITAJIOHHBIE PACTBOPHI 3a4aCTYIO pa3-
JMBAIOT Ha MHOKECTBO MAJbIX MOPIMH U TaK XpaHAT. [Ipu 3TOM Kaxmas mopIms
3aMOPaKMUBAETCS U PA3MOPAKUBAETCS TOJIBKO pa3, MO3TOMY YXYIILIEHUE CBOMCTB
pacTBopa mpH 3TOM MHUHUMH3HpYyeTcs. [IoMHUTE, Y4TO 3aMOpOKCHHBIC TPOOBI
nepen MPUMEHEHHEM CIIEyeT BbIAEpXaTb, IOKa TeMIepaTypa He JOCTUTHET
KOMHATHOM. {7151 9TOMN Lienu Jydllle OCTaBUTh UX Pa3MOPAXKHUBATHCS HA HOUb WU
OCTOPOKHO TIOJIOTPETh Ha BOASHON OaHe ¢ Térumoi Bogoi. Korma mpoba mocTur-
Ja KOMHATHOW TeMIIepaTypsl, €€ CleAyeT TIIATeNbHO IepeMemaTh, 9To0Bl J0-
OHUTBHCS OJHOPOJHOCTH PaCIpEACICHNS aHATM3UPYEMBIX BEIIECTB.

UToOBI UCKIFOYUTH OIMUOKH, 00YCIOBICHHBIC HEYCTOWYHBOCTBIO WIIH Pa3Iio-
KEHHEeM CTaHAapTa, Ielecoo0pa3HO T'OTOBUTh CBEXHH OSTAlOHHBIA pacTBOP
HEMOCPEJICTBEHHO Mepe]l aHAU30M. JTO, pa3yMeeTcs, COMPSDKEHO C JOTOJHH-
TEJNIbHBIMA (PMHAHCOBBIMU M TPYA03aTPATaMHU, HO CBOJAUT K MHHUMYMY BO3MOX-
HOCTb TOsIBIICHUsT OIHOOK. K coxkaneHHto, CTaHAapThl HHOT/IA UMEIOTCS JIUIIb B
OTPaHUYCHHBIX KOJIMYECTBAX, YPE3BBIYAWHO JOPOTO CTOSAT WM HEYCTOHYHBEHL.
Ecmu 1o kakoif-nmi0o W3 yka3aHHBIX NMPUYUH MPUTOTOBJICHUE 3TAJIOHHOTO PACT-
BOpa HEMOCPEACTBECHHO TEepe/l aHATU30M HEBO3MOXKHO, TOT/Ia HYXKHO OpPTaHH30-
BaTh TEKYIIUA KOHTPOJb €ro KadecTBa MO0 KaKOMY-TO MapaMeTpy, KOTOPBIA He
M3MEHSIETCSl CO BpEMEHEM H MIPSIMO CBSI3aH C ONPECIIIEMbIM BEIIECTBOM.
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B atom ciydae oueHb 3 (HEKTUBHBIM PEIICHUEM MOXET OKa3aThCs UCIOIb30-
BaHHE BHYTPEHHErO CTaHIapTa. DTOT NMpUEM MpEArojaraeT HCIOJIb30BaHHE B
Ka4eCcTBE STAJIOHHOTO COCIMHEHUS, OYeHb ONM3KOTO IO CTPYKTYype K aHAIW3H-
pyemomy BelecTBy. BHyTpeHHHI cTaHZapT B M3BECTHOW KOHIEHTpAIMUd BBO-
muTcs B mpoOy mepen aHaium3oM. B pesynmbTate NETEKTOp TE€HEpUpyeT HEeKHi
OTKJTHK (HaIe BCero onpeaessieMblil, Kak OTHOIIECHHUE TIJIONIa e MMKa Ha CIUHH-
1y KOHLEHTPALMU OMNPEIENIIEMOr0 BELIECTBA M BHYTPEHHErO CTaHAApTa), IO
KOTOPOMY PAaCCUUTHIBAIOT KOHLIEHTPALMIO aHATU3UpyeMoro Bemiectsa. [Ipu aTom
JMOObIC HE3HAYUTEIbHBIC U3MEHECHHUS — B TIPOIIECCE TPOOOIOATOTOBKH, B 00BhEME
npoObl, BBOAMMOM B Xpomarorpad, Wi B caMOM XpOMAaTOrpad)u4ecKoM IIpo-
mecce — KOMIICHCHPYIOTCSI COOTBETCTBYIOIIMM H3MEHEHHEM IUIomanu (Wi
BBICOTHI) ITUKA BHYTPEHHETO CTaHIapTA.

Crenyer OTMETHTBH, YTO M3MEHEHHWE IUIONIAIM IUKa caMo 1o cebe emé He
ABJSIETCS NMPUYMHON HCKAaTh HEUCIPaBHOCTH B xpomatorpade. Ckopee, Bcero,
9TO OJWH W3 IOKa3aTeJiel, ITOMOTAIONINX BBIABUTH XapaKTep HEHUCIPABHOCTH.
Takoe W3MeHEHHE Ba)KHO, €CIIH IIPH 3TOM KaKOW-TO M3 IMapaMeTPOB BHIIIAACT 3a
paMku pabodero nuamazoHa, ONPENeJEHHOTO IO MPOTOKOJAM OMBITOB 3a JIJIH-
TeabHOE BpeMs. TeKyluil KOHTPOJIb MapaMeTpoB XpoMaTorpaduyecKor CUcTe-
MBI OTHOCUTCS K BONPOCAM KOHTPOJISI NMPUTOJHOCTH, U MO3TOMY paccMarpH-
BaeTcd B pazjene 3.12.

HEILITATHAS CUTYALMSA T1C 2. Pe3yabTaThl aHATN3A OTJIHYAKOTCH OT
oxkuaeMbIx. Yarie BCero 3TO MPOUCXOTUT MPH aHAIU3E MPOIYKTOB, COCTAB
KOTOPBIX COOTBETCTBYET XOPOIIO OMPEACIEHHBIM TCXHHUUYCCKUM YCIIOBHUSIM WU
YKa3aH Ha ITHKETKE.

YCTPAHEHME. Otnruune pe3yabTaToB MOTYYEHHBIX ¢ ToMombio BOXX ot
3aaHHbIX 0 TY (TEXHHYECKHM YCIOBHUSM) MOXKET OBITH OOYCJIOBIEHO MHO-
JKECTBOM MPHUYUH, HO 3]IECh MBI PACCMOTPUM TOJIEKO T€, YTO CBS3aHBI C TPO0O-
noaroToBKo#. [IpuumHOM MOTEph OMpEeAeIIeMbIX BEIIECTB, O KOTOPOH YacTo
3a0BIBAOT, MOTYT OBITH COCYABI, B KOTOPBEIX Mpo0a HaXOAMUTCS B MpoIecce MO-
TOTOBKH.

Puc. 3.26 unmocTpupyeT pe3yabTaT U3BICUEHHS PA3IUYHBIX aHATH3UPYEMBIX
BEIIECTB U3 JKUAKOCTEH IMOCIE MPOMBIBAHMSA CTEKISIHHBIX COCYAOB U MEpPHBIX
kon0. Ecnm B mporecce BalMpalMd METOMMKHM BCETJia HCIOIB3YIOT COCYBI
OTHUX W T€X € THIOB M EMKOCTeH, KO3()(UIMEHT W3BICUEHHS HE CIIHIIKOM
pasnuuaercs. Ecnu ke Tun mim €MKOCTh MPUMEHSEMBIX COCYIOB APYTHE, YeM
3TO ONHCAHO B METOJMKE, 3TO MOXET OKa3aTh CYIIECTBEHHOE BIMSHHE Ha KO3(-
¢unueHT usBnedeHus. Jleno B TOM, YTO OTHOLICHHE IUIOMAIN K 00BEMY TeM
Gospime, yeM cocyn MeHbine. CrenoBaTeNbHO, IMEPEXO] OT HCIIOJIB30BAHUS
MepHO# konObl Ha 100 Mit K KOJIOE Ha 25 MJI MOXKET CYLIECTBEHHO CKa3aThCs Ha
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Puc. 3.26. (A) Xpomatorpamma cTaHAapTa YeTbipéX NOMMapoMaTUYeckux YrneBOLOPOAOB: HadiTanmHa,
tbeHaHTpeHa, aHTpaueHa M xpuseHa. (B) Xpomatorpamma XMEKOCTW, KOTOPOW NpOMbITa EMKOCTb Ans
XpaHeHus pacTBopa CTaHaapTa focrne ero Beoga B xpomatorpad. (B) XpomatorpaMma nocnegHen nopLmm
WNC, koTopbimM NpombITa MepHas konba nocne BBoAa B Xxpomatorpach. Maclutab no ocv oTknvka ofnHaKoB

Ans Bcex Tpéx xpomatorpamm. CredyeT obpaTuTb BHUMaHWe Ha To, YTo B konbe oCTanoch 3ameTHoe
KONMYECTBO aHTpaLieHa W Xpu3eHa.

W3BJICUCHUHN aHAJIIN3UPYEMBIX BEIIECTB Majou KOHICHTpanuu. AHaHPITBI, comep-
Kamuecs B 00JIBIION KOHICHTpAalUH, TaKKEC MOTYT aZ[COp6I/IpOBaTI)CSI CTCHKaMH
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COCyAOB, HO B IMTPOUECHTHOM OTHOLICHWHU UX IOTECPHU 6y[[yT HpeH€6pe)KI/IMO MaJibI-
MH.

W3MmeHeHre MaTepraia Wik KOHCTPYKIIMU JTF000T0 M3 COCYIOB IS XPaHCHUS
mpoOBbI TAKIKE MOXET 3aMETHO CKa3aThCs HAa KOJIMYCCTBEHHBIX pe3ylbTartax. Bo
MHOT'HX METOJAMKAX, MPOMICAIINX MEKIA00PaTOPHYIO WIIA MEKIECHTPOBYIO BaJIH-
JIAIUIo, MaTeprail U KOHCTPYKLHUS dTUX COCYAOB YKa3aHbl HEIABYCMBICIEHHO. B
pszme ciay4aeB 3TOT MaTepHal MpEeAcTaBiseT cOoOOW CTEKIO, TOCKOJIBKY OHO
IEmeBO, BCETAa MMEETCS B HAJIWYHH, JAOCTaTOYHO IPOYHO, JIETKO TOAMAETCS
OYNCTKE M JOIMTyCKaeT MHOTOKpaTHOe mpuMeHeHne. Oco0oro BHUMAaHUS 3aciy-
JKUBAIOT CIIyYad, KOT/Ia aHAJTM3UpyeMbIe BeIIeCTBAa HEYCTONYMBEI K BO3ICHCTBHIO
CBETa, T.€. B MPOLIECCE BBHINOJHEHUS METOJUKU HY>KHO IPUMEHSTh CTEKIIO STHTap-
HOTO IIBETA.

Taxke MOTYT HCIOJIb30BaThCS IIACTUKOBBIE COCY/IbI, B OCOOCHHOCTH B MPO-
ecce otdopa npoObl. [ToCKONIbKY BHIOB IIACTMACC MMEETCSl MHOXKECTBO, Clie-
JIyeT 4ETKO OMpEJEnTh, KaKyl HCIOJb30BaTh. B MPOTUBHOM cCilydyae mepen
CHCTEMATHYECKUM HCIOJIb30BAHUEM HYXXHO OICHUTH Pa3IHyHs B ajcopOiuu
AHATM3UPYEMBIX BEUIECTB IUIACTMACCOM M HAJMYKE B IJIACTMACCE DKCTparupye-
MBIX BEIIECTB.

HELITATHAS CUTYALUA TIC 3. HeBocnipou3Boaumbie pe3yabTaThl.

YCTPAHEHME. Cnyuaiinbie U3MEHEHUS PE3YJIbTATOB, €CIIM OHU 00YCIIOBJIC-
HBI OIIMOKAaMH MTPOOOTIOATOTOBKH, YaIlle BCEr0 MOKHO OTHECTH Ha CUET CIEYIo-
LIUX SIBJICHUH.

1. Heoonopoonocms npob. ITOT BONPOC BO3HHUKAET €Ilé M0 0TOOpa MpOoOBI.
Hanpumep, 0THOPOIHOCTh HUCXOHOTO MaTepHala 3aBHCUT OT ero o0paboTKH 10
oTOopa TMpoOKI, KOJIMYeCTBA OTOOpaHHOW TPoObBI, mMpuéMa mpodooTdopa. Ham-
Oosiee TSDKENBIN C TOYKHM 3PEHHS TOJyYCHHUS] BOCIPOU3BOAUMBIX PE3YJIbTATOB
ciydait — KorJa mpo0a COIEpKUT cMech TBEPABIX BemlecTB. Hanbonee HempoTH-
BOPCYMBBLIC PE3YNbTAThl aHANM3a MOJYYAOTCS MPH OTOOpEe Mpo0 THIATEIHHO
MePEMEIIAaHHBIX KHIKOCTEH.

Bompocsl 0AHOPOAHOCTH BaKHBI TAKKE MPU MPUTOTOBICHUH ATATOHHBIX
pactBOpoB. Eciy MCXOIHBIA CTaHAApT MOCIENOBaTEIbHO pa30aBIIIOT Ui IO-
CTPOCHHMSI KaJMOPOBOYHOW KPWUBOH, KaXIblii pa30aBIICHHBI pacTBOp CIEIyeT
TIIATEJIBHO TepeMeInarb nepe] 0TO0pOM AIMKBOTHOTO KOJIMYECTBA U CIEIYIO-
muM pasobaieHueM. [locie pa3baBiieHHST pacTBOpP TaKkKe CIEAyeT TIIATEIHHO
HepeMeIaTh, pekae YeM pa30aBisITh Jablile.

Crenyer oOpaTUTh BHUMaHHE HA TO, YTO CKOPOCTh, B KOTOPO# Mpoba pacTBo-
psAeTCS B PacTBOpUTENE, 3aBUCHT OT €€ MPUPOJBI U KOJIHUYECTBA. B HEKOTOPHIX
Clly4yasix Ha KHHETHKY MpOIECCca PACTBOPEHHS CYIIECTBEHHO BIUSIET MOPSIOK
nobaBieHus pacTBopuTeneil k npobe. Hampumep, ypaumi B BoJie pacTBOPSIETCS
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ObICTPO, a B ALCTOHUTPHIIC — OUCHb MEIJIEHHO. PacTBOPEHHBIN B BOJE ypallui
3aTeM yxe MPEKPACHO PACTBOPSIETCS B CMECSAX BOJBI C alleTOHUTpHiIoM. [TloaTromy
JyqUInid crnoco0 MepeBecTH ypauuia B PacTBOP — PACTBOPUTH €ro B BOJE, 3aTEM
J100aBUTh HY)KHOE KOJMYECTBO alleTOHUTPHUIIA.

B ciydasix, xorza Ha 3aKJIIOUMTEIBHOM dTare B Mpole UMeeTcs CMeCh pacT-
BOPUTEIICH, BBIIEISIONIAACS IPU CMEIICHAN TEIUIOTa MOXET MPUBECTH K 3HAYH-
TeIHHBIM H3MEHEHHIM 00bEéMa. K mpuMepy, cMelieHne aieToHuTpuiIa ¢ BOJIOH —
IpoIiece HAOTEPMUUECKUH (PacTBOP MPH CMEUICHUH OXJIAXKIAETCs), COMPIKEH-
HbIi C yMeHbIIeHHEM B 00béMe (T.e. 50 My ametonuTpwia + 50 M Boabl
<100 mur). HanpoTuB, cMmelieHne MeTaHoa ¢ BOJOH — MpoIecc dK30TepMHUIec-
Kl (pacTBOp HarpeBaeTcsl), COOTBETCTBEHHO, 00BEM Bo3pacraer (T.e. 50 M
MeTanouna + 50 mi Boasr > 100 o).

Harexxammii mopsIok MPUTOTOBIIEHUST TAKUX cMecelt TakoB. OTMEPUTH TOU-
HBI 00BEM OJTHOTO W3 KOMIIOHEHTOB, TIEPEHECTH B MEPHYIO €MKOCTb, IPUOAaBUTh
BTOpOH KOMIIOHEHT, HO HE JOBOAMTH KUAKOCTb N0 METKH. CMech MmepeMeliarh,
JIaTh OCTBITh WJIM HArPEThCS 10 KOMHATHON TeMIIEpaTypbl, U JUIIb 3aTEM JIOBEC-
TH 00BEM cMecu 10 MeTku. [locie 3Toro, CHOBa TIIATENBHO mMepememaTh. [1o
BO3MOKHOCTH, HCIIOJIB30BAaTh PACTBOPHI, COCTAB KOTOPHIX KaK MOXHO OJHMXKE K
TpeOyeMoMy. DTO MMO3BOJIUT CBECTH K MUHIMYMY HEXeNaTCIbHBIC SBICHHUS.

Ecmu npoba pacTBopsieTcss MEIUICHHO, CYIIECTBEHHO YCKOPHTH 3TOT IPOLIECC
MOXET YJbTpa3BykoBas o0Opaborka. CieayeT MOMHHTh, OJHAKO, YTO XOTS
YIIBTPa3ByKOBas 00pabOTKa CIOCOOCTBYET MEPEBOAY OIMPEICIIECMBIX BEIICCTB B
pacTBOp, OHa He obecneuusaem TEepeMellMBaHus pacTtBopa. Kpome Toro,
BCJIC/ICTBHE yIbTPa3BYKOBO# 00pabOTKH pacTBOp HarpeBaetcs. [Ipu HarpeBaHUM
00béM yBenmuuBaeTcs. CreoBaTenbHO, YJIBTPa3BYKOBYIO 0O0pabOTKY Takke
HYXHO TPOU3BOJMTH JO OKOHYATENHHOTO [OBEACHUs 00BEMa pacTBopa M0
MeTkH. [locre TOro, kKak mpoOa MOJIHOCTHIO PAacTBOPHIIACH, HEOOXOIMMO HaTh
PacTBOpPY OCTHITh JO KOMHATHOW TEMIICPATYPHI U TIIATSIHEHO IIEPEMEIIATh.

2. Huxn 3amopaxcuganus — pasmopaxcugéanus. 31ech Takke pedb UAET 00
OJHOPOJHOCTH, HO YXe He Mpu TpobooTdope. Yamie Bcero ommoOKM Ha 3TOM
JTare BO3HUKAIOT MPH HCIOJB30BAaHHH aBTOMATUYECKHX YCTPOMCTB MpPOOOIO-
rOTOBKH. B 3TOM ciiydae mpoObl M CTaHIApTHl MOMEMIAIOT HAa JIOTOK WK B
KacceTy. Bo MHOTHX ciy4asx CTaHIApTHl O HCIIOJB30BAHHS XPAHAT B OXJIAXK-
JNEHHOM WM 3aMOPOKEHHOM COCTOSHUH. [IOCKOJBKY XpOMaTOTrpaucT MOMKET
OTBIICUBCS Ha Pa3pabOTKy W JTOKYMEHTHPOBAHHE IIOCIECIOBATEIBHOCTH OIIBITOB,
OXJIAKIEHHBIN WM 3aMOpPOKEHHBIM CTaHAAPT MOKET IMOMAacTh MPSIMO B JIOTOK
aBTocamiuiepa. [Ipu MeqIeHHOM OTTaMBaHMM B COCYyZE CO CTaHAAPTOM oOpa-
3yeTcs TpaJieHT KOHIeHTpauuu. Ecian B 3T0 Bpems npoba cTaHAapTa MOnauéT B
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xpomarorpag, OyIyT MOIy4eHBI PACCOITIACOBAHHBIE PE3YJIbTaThl — IOCTEIICHHO
YMEHbIIAIONIAsACs IIOIAAb KA.

Heo6xoaumMo yOGemuThCs, YTO BCE CTAHAAPTHI MOJHOCTHIO PA3MOPOKEHBI U
JIOBEJICHBI 0 KOMHATHOMN TEMIIEPATYPhI, IIPEKJIE YEM UX MCIOJIb30BaTh. [Iporecc
OTTauWBaHHs YCKOPSIETCS, €CIIM MOMECTHTh (prakoHbl B TEmiyo Boxy. [locie
pa3sMOpaXXUBaHUS HE HY)XHO 3a0BIBaTh TIINATEIBHO MMEPEMEIIUBATH ITATOHHBIE
pacTBOpEI.

3. [lonadarnue sewgecms u3z 00HOU nPodvL 8 Opyeyio (KPOCC-KOHMAaMUHAYUsl).
Juist Bcex mpo6 U CTAHAAPTOB HEOOXOMUMO 0053aMeNbHO UCTIONh30BATh OT/AEIb-
HBIE €MKOCTH JUIs O0TOOpa mpoO® M COCYAbl ISl MOJATOTOBKH U pa3baBlicHUS.
Takxe 00s3amenbHo WCIOIB30BATh OTACIBHBIC MHUITCTKH (U1 KA4eCTBEHHOTO
WA KOJMYECTBEHHOTO TIEPEHOCa) Ui pacTBopa Kakmoro Buma. CTEKISTHHBIC
COCYIIBI TIOCTIE KaXXIOTO HCIIOIBb30BAHUS JODKHBI OBITH TIIATEIFHO OYHIICHBL,
9T100BI HE JOTYCTHTH MOMANAHUs BEIIECTB MPEIBIAYIIEH MPOOHl B MOCICIYIO-
LIYO.

B wmacrosiiiee Bpemst B TIporiecce MOATOTOBKH TPOO YacTO TPHUMEHSFOTCS
MPOIeCChl (HUIBTPOBAHUS M TBepaodasHoM SKcTpakimu. HactosTensHo peko-
MEHIYETCS UCIIONB30BaTh JJIsI KaXKI0M MPOObl OTACNBHbIN GUIBTD (MM KOJOHKY
st TOD). Heobx01MMO IOMHUTb, UTO STH U3/CUs TPEIHAZHAYCHBI JJIsI yaaie-
HUS U3 IPOO HEHYIHCHBIX, HEONPeOelsieMblX COCTABISIONINX, B YaCTHOCTH, MUKPO-
YacTHIl U MOOOYHBIX BelecTB. [103TOMY BOIMPOC O KPOCC-KOHTAMUHALIUH TPOO
HEOOXOAMMO pPACCMATPUBATh B KIIIOYE HE TOJIBKO MOMAJaHUU ONPEACISeMbIX
BEIIECTB W3 OJHOW TPOOBI B APYTYI0, HO W 3arpsA3HEHHH CICAYIOUeH MPOoOsI
HEOTIPEACIAEMBIMU COCTABISIFOIIIMMH 3 TIPEIbIIYIICH.

4. Henpasunvroe paszbasnenue. [Ipu KOTHYSCTBEHHOM IIEPEHOCE C TTOMOIIBIO
MUTETKH HEOOXOIUMO JIaTh TOCTATOYHO BPEMEHH, YTOOBI BeCh 00BEM BelecTBa
u3 Heé BhITEK. Kpome TOro, Ha 3aKJIIOYUTEIBHON CTaAUH pa3OaBiICHHS, MPEKIIES
YeM OKOHYATEeNbHO JOBECTH 00BbEM pPacTBOpa IO METKH, CIeIyeT YA0CTOBe-
PHUTBCS B TOM, 4TO €ro 00bEM JIHIIIb HE3HAUYUTEIBHO OTIMYAETCS OT MOJHOTO, TIPU
9TOM PacTBOP TIIATEIbHO MEepeMelIaH U JOBEAEH J0 KOMHATHOW TeMIepaTyphl.
[Ipu oKOHYATETHHOM JOBEICHHM IO HYXHOTO 00BEMa ITOIKHO J00aBIATHCS
HEOOJIBIIIOE KOJMYECTBO pacTBopa (He Oonee 2 % oT obmero oonéma), 4To0sI
HCKJIFOUUTH JaJbHEHIIee U3MCHEHNE 00bEMA CMECH BCIICJICTBAC U3MCHECHHUS TEM-
MepaTypsl IPU CMEIICHUH.

Heo0OxonuMo MOMHHTE, YTO aBTOMATHYECKHC MHUIIETKUA C IUIACTMACCOBBIMU
HOCHKaMU TMPeTHa3HAYCHBI UCKITIOYUTEIBHO I BOJHBIX PacTBOPOB. [10CKOIBKY
mpo0a BTATHBAETCS 3a CUET pPa3pEXKCHUS, TAKUC IHIICTKU KAIHOPOBAHBI IOJ
PACTBOPBI, BS3KOCTh W KOI(PQHUIMEHT MOBEPXHOCTHOTO HATSHKEHUS KOTOPBIX
OJIN3KU K BSI3KOCTH M KOd()(PHUIMEHTY TTOBEpXHOCTHOTO HATSHKEHHUS BOIbI. Pact-
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BOPbl B OPraHUYCCKUX PACTBOPUTEISIX WM BOIHBIC PACTBOPHI, COICPIKAIIHC
3HAYHUTENIBHYIO JIOJI0 OPraHMYECKOTO PACTBOPUTENS, HECOBMECTHMBI C TAKHMH
MUMETKAMHA B TepMHHAX OOecIleueHHs eAMHOOOpasusi ¥ BOCIPOU3BOJUMOCTH
MIEPEHOCUMBIX 00BEMOB.

Ecnu nepeHoc ¢ MOMOIIBIO MUIMETKH KEIaTesIeH, MOXKHO MCIOJb30BaTh CIie-
[UaNbHBIC MUNCTKH, B KOTOPBIX MOPITHU UMEIOT (PTOPOILIACTOBOC MOKPHITHE U
MEPEMEIAIOTCsT BBEPX-BHU3 Ha BCIO JIMHY KAJIMOPOBAHHOTO CTEKJITHHOTO ITH-
nmuHApa. Takue MUMETKH COBMECTHMEBI C OOJIBITUHCTBOM CMECEH pacTBOPUTEIICH.

5. Hecosnadenue okonuamenvnozo 006véma npobwi ¢ Hauyarvhuvim. OMHOKH
9TOTO THIAa BO3HMKAIOT Yallle BCEro, KOorjaa mpo0y MPOTSTHBAIOT Pa3pekeHHEM
gepe3 QUIbTp WM KOJOHKY (Hampumep, mis TPD). OxoHYaTenbHBIH 00BEM
MPOOBI CYUTACTCS PaBHBIM HCXOAHOMY Iiepes (pUIbTPOBaHUEM HIIH pa3fciicHHEM
Ha KosoHKe. K cokaneHuro, B TeX Cilydasx KOT/Ia MCIOJB3YIOT JIETYIHE OpTraHu-
YEeCKHEe PACTBOPHUTEINH, IO ACHCTBHEM Pa3pPEeKCHUSI MOXKET UMETh MECTO 3aMeT-
HOe yMeHbIIeHne o0beMa. B ocoGeHHOCTH 3TO KacaeTcst KoeKTopoB st TDD,
B KOTOPBIX MOXHO 00pabaThIBaTh 0HOBpeMeHHO 12 u mpaxe Ooiee mpod. 3mech
nepBast Ipoba HaXOIUTCS O pa3pekeHUEM BCE BpeMsi, HYXKHOE JUIsl 00padOTKH
po0 co BTOPO¥ 10 ABEHAIATYIO.

B nomoOHbIX citydasx, 4ToOBI IOJNYYHTh OKOHYATEIbHBIH 00BEM, AEHCTBU-
TEJIFHO paBHBINH TpeOyeMOMYy, HY>KHO cOOMpaTh BELIECTBO HA BHIXOAE B MEPHYIO
kon0y. Ilocne Toro, kak Bce MpoOBI 00pabOTaHbI, KaXKAYI0 M3 HHX IO BBOJAA B
xpomarorpad I0BOIAT 10 00bEMa U TIIATEIEHO TIEPEMEIINBAIOT.

[Ipu mpoBeaennn TDD mOsSBICHHE HECOTIIACOBAHHBIX PE3YJIHTATOB MOXKET
OBITH OOYCIIOBIICHO €IIE MBYMS MPUYHMHAMHU. Bo-TIepBBIX, I P00, B KOTOPBIX
aHATM3UPYEMBIC BCIICCTBA BHIXOISIT U3 KOJOHKH, a MPHUMECH YICPKUBAKOTCS,
HEO0XOIUMO MPOITYCTUTh Yepe3 KOJIOHKY JOCTATOYHOE KOJIUYECTBO MPOOKI, 4TO-
OBl KOJIOHKA MOJHOCTHIO YPABHOBECHIIACH C OIPEACIIEMbIMH BEIECTBAMHU, U HX
KOHLIEHTPAIMsI Ha BBIXOJIE KOJOHKH COBIIaJaja ¢ KOHLEHTpaluel B HMCXOJHOM
npo6e. Eciin gepe3 KOoOHKY MPOIYIIEHO CIMIITKOM Majiblii 00beM MpoObI, OYIyT
MOJYYeHbI 3aHIKCHHBIE pe3yJIbTaThl aHajiu3a. Eciiu mpuMecH BBIXOIST U3 KO-
JIOHKH O BPEMEHHU JO OIpPEICNIAEMBIX BEIIECTB, HYXKHO HUCIIOJIBF30BaTh JTOCTA-
TOYHOE KOJHUYECTBO PACTBOPHUTENS, YTOOBI BBIMBITH OIPEICIIICMBIC BEIECTBA
MTOJTHOCTBIO.

HezaBucumo ot BapuaHTa peanm3armu TP, ecinu 3TO BO3MOXHO W TIpak-
TUYECKH OCYIIECTBUMO, CICAYET BBOJIUTHh B MPOOY CTaHIAPTHOC BEIICCTBO LIS
ompeneneHus kKod(hduIeHTa M3BJICYCHUS U 00pabaThIBaTh €r0 COBMECTHO C
mpo6oii. B 3ToM KkadyecTBE MOXKET OBITH HCIIOJIB30BAHO BEIIECTBO, CXOIHOE
XUMHUUYECKH C OmpeesisieMbM. Bpicokas cTeneHb M3BJIEUEHUS] CTaHIAPTHOTO
BEIIECTBA — TTOKA3aTeNb TOTO, 4TO nporecc TAD mpomén ycnenHo.
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6. Brusinue eazxocmu npodwst. O6paboTKa mpoObl TEM CI0KHEE, YeM BHIIIC €€
BSI3KOCTh (HE TOBOPS YK€ O BO3MOXHOM €€ 3arycreBaHuu). B ocoOeHHOCTH 3TO
YTBEPXKICHHUE CIIPABEAIMBO, €CIH MpPOLEcC MPOOONOJArOTOBKH IpeanoiaraeT
¢unpTpoBaHMe WM (PPaKIMOHMPOBAHNE HA KOJOHKE. Puc. 3.27 mmmoctpupyer
pe3yJIbTaThl aHAIN3a apaxMCOBOrO Macjia Ha cojepikaHue aiaTOKCHHOB B CIy-
Jae UCIOIb30BaHusl HeoOpaboTaHHOW MPOOKI ¥ TIPOOHI, IPEIBAPUTEILHO pa3daB-
JIEHHO! T€KCaHOM.

Puc. 3.27. (A) AdnaToKcuHbl B apaxMcoBOM Macrie Ha BbIXOAE CUMMKarenieBoil KonoHku ans T®QJ; Hepasbas-
nexHas npoba. CneayeT 06paTuTh BHUMaHWe Ha BONbLUYHO BbICOTY MUKOB C MarbIMK BPEMEHAMM yLepXuBa-
Husi. (B) Ta xe npoba, pasbaererHas rekcaHom 2:1, nponyLUeHHas Yepe3 CurnuKkareneByto Kononky ans T
1 NpoaHanu3unpoBaHHas. HeobxoanmMo 0TMETUTbL MCHE3HOBEHME NUKOB C ManbiM1 BpEMEHaMU YAEPKUBAHUS
11 yBENNYeHNe BbIXoAa apraToKCMHOB.
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Ecmu BemectBo mpoObl He 00NagaeT MOCTATOYHOM TEKY4YECTHIO, MacCOMEPEHOC
aHAIIUTOB M3 BSI3KOW KHUJKOCTH HA TIOBEPXHOCTh U OOPATHO PE3KO 3aMEIIISACTCS.
COOTBETCTBEHHO, Na)ke€ OYCHb HEOOJBINE HM3MEHEHHS CKOPOCTH 00paboTKh
npoObl OYIyT CHJIBHO CKa3bIBAThCS Ha IMOPSAKE AIIIOUPOBAHHS ONPEICISIEMbIX
BEIECTB M OOIIMX pe3ysibTaTax KOJIWYECTBEHHOro ompeneneHus. PazbaBienue
TakuX TPoO0 MEHee BSA3KUM pPACTBOPHUTENEM MOBBIMAET dS(HHEeKTUBHOCTH
MaccooOMEHa U YIIydIlIaeT BOCIPOU3BOIUMOCTD PE3yIbTATOB.

HEIOTATHAS CUTY AL TIC 4. HenpenBujieHHbIe IHKH HA XpPOMATO-
rpamMe. Pa3Mepsl ¥ BpeMeHa BBIXOJIa TAaKHMX aHOMAJbHBIX MHKOB MOTYT OBITh
HEM3MEHHBIMH, YTO TOBOPHT O €IMHCTBEHHOM HCTOYHHKE 3arps3HEHHs, JUOO
MEPEMEHHBIMH, KOTJa WCTOYHHKOB 3arps3HCHHS WIH U3MCHSIOIIUXCS Iapa-
METPOB HECKOJBKO.

YCTPAHEHHUE. 3mece B KauecTBE HMCTOYHHMKA AHOMAIBHBIX ITMKOB MBI
PaccCMOTPHM TOJBKO MPOOOTOATrOTOBKY. OCTajbHBIE MPHYUHBI PACCMOTPEHBI B
paznenax 3.1 u qpyrux paszaenax JaHHOM TJIaBBL.

Boo0bmie m30exaTh OmMMUOOK, CBS3aHHBIX C 3arps3HEHHEM IPH TPOOOTOro-
TOBKE, CJIOXHO, TIOCKOJBKY MOYTH KaKHas OMepanus MOXKET CTaTh HCTOYHHKOM
sarps3uHeHnit. K Hambosrlee pacmpocTpaHEHHBIM OTHOCSTCS CIIEAYIOIIHE HCTOY-
HUKY 3arps3HCHUS:

1. 3arps3u€HHas CTEKITHHAS XUMUYecKas mocyna (MepHbIe KOJIObI, EMKOC-
TH, TITICTKH).

2. IlmacTMaccoBble EMKOCTH.

PacTBopuTenu u 100aBKU K paCTBOPUTEIISIM.

4. BcrnoMmorarenbHBIE PAacXOIHBIC MAaTCPUANbI, HATPUMEDP, KOJOHKHU IS
T®D u BrIIQABIIIN QHUIBTPOB.

5. Camu npoOsbl.

6. KomnoHku 1 mpoyne 3JIeMEeHTH XpOMaTOrpahuIecKOi CHCTEMEI.

W

PaCCMOTpI/IM UX 110 OTACIBbHOCTH.

3acpasuénnas cmeknannas xumuyeckas nocyod. CTEKISHHYIO XUMHYECKYIO
HOCYIly 9acTO MOIOT M HCIIONB3YIOT MHOrOKpaTHO. COOTBETCTBEHHO, HE MCKIIIO-
YeH MEepPEeHOC BEIIeCTBA MPOOBI M3 NPEABIAYIIETO aHalM3a B ITOCICTYIOIIHH.
[Tpn3HakoM 3arps3HEHUs OCYBI SIBISIETCSI BBIXOJ aHOMAJIbHBIX ITHKOB TOJIBKO B
oxHOl mpoGe (wam HeOosbimold wacté mpo0). Ecnm Obuna 3arpsi3sHeHa koioa,
UCIIONIb30BaHHAs JJIsi IPUTOTOBJICHHS CEPUH PabOYUX CTAaHAAPTOB, ITUKH O0YCIIOB-
JICHHBIE NPHMECSAMHU OyIOyT MMEThCs B KaXKIAOM ITaJIOHHOM pacTBope M pa3bas-
JAThCSA B COOTBETCTBYIOIINX Mponopuusax. s mpoBexeHnst 0co00 BaXKHBIX aHa-
JIM30B LIEJIECOO0Pa3HO IPOMapKUPOBATh ITOJIHBIN HA0OP MOCYIBl U UCIOJIB30BATh
€r0 MCKJIIOYUTENBHO JUISl IPUTOTOBIICHHS COOTBETCTBYIOLIHUX IIPOO.
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B mopapnsitomeM OONBIIMHCTBE CIy4aeB JOCTATOYHO TIIATEIBHO IPOMBITH
CTCKIITHHYIO TOCYAY BpPYYHYIO C TIOMOIIBIO CHJIBHOTO MOIOIIETO CpPEICTBA, a
3aTeM MHOTOKpPaTHO NPOMBITH BOJOH. Ha phIHKE MMEIOTCS MOIOIIHE CpPEACTBa,
CHENHAIBHO MIPEeJHAa3HAYCHHBIE IS YAAJICHUS OCTaTKOB HEOPTaHWIECKHUX M Opra-
HUYECKUX BEIIECTB, a TAKXE BEIIECTB, cOAep)Kammux Oenok. BaxHo BBIOpaTh
MOIOIIIEE CPEICTBO, COBMECTHMOE U A((HEKTUBHO YIAIAIONIEE OCTATKU IPOOBI.
Emé 6onee 3¢ dhexTuBHBI 1abopaTOpHBIC OCYJOMOCUYHBIC MAIIUHBL. OJHAKO eCIH
OTIpeIeIIIEMBIC BEIIECTBA OTIMYAIOTCS CHIBHOM aJre3ueil K CTeKIy, TAaKOTo Ipo-
MBIBaHUSI MOXKET OKa3aThCsl HEJOCTATOYHO. B ATHX ciywasx 3arps3HeHHE TpOOBI
W3-32 HEJOCTATOYHO YHCTOH CTCKISIHHOW MOCYIbl MOXHO WCKIFOYHTH, CCIH
WCIIONB30BATh ISl OYUCTKK OoJiee aKTHBHBIE BemIecTBAa, K mpumepy, S0 %o-Hbrid
BOJHBIN PacTBOP a30THOM KUCIOTHI, 5 %-HbIi pactBop KOH B crimpte u pactBop
«Chromerge®». TIpn IPHTOTOBICHNH, XPAHEHHN M YTHIM3ALMMA STHX BEIIECTB, A
TaKXke Npy padboTe C HUMH CIIEAYET COOII0AATh OCOOYIO OCTOPOKHOCTb.

Hzmenenus npob ¢ émxocmsax ons xpauenus. CTekso — HauboJee pactpocTpa-
HEHHBIA MaTepuan EMKOCTEH ISl XpaHeHUs B TiepeHoca mpoo. MI3MeHIHBOCTh 3TOTO
Marepraia OOBIYHO IMPOSIBISIETCS HE B CaMOM MaTepualie WM KOHCTPYKIHH, a B
JIOMyCKax IMpH MPOW3BOJICTBe (Kiacce) m3penus. Hampumep, IHUIETKH W MepHBIC
KOJIOBI BBIITYCKAIOTCS B Kiaccax A u B, mpuuém kiacc A umeeT 0ojiee BBICOKYIO
TOYHOCTH. [IMIETKH TakKe BBIMYCKAIOTCS B Kiaccax «mis xpaneHus» (TC) u «mwis
neperoca» (TD). Heobxoammo yOeauThCcs B TOM, YTO CHCTEMATHYCCKH HCIIONb-
3YIOTCsI MUIIETKH HAJIekKAMIero Kiacca (damie Bcero TD).

B maGopatopusx Takke YacTO HCIONB3YIOTCS TONUITHICHOBBIE EMKOCTH. K
COXKAJICHUIO, Y PA3JIMYHBIX MPOU3BOJUTENEH MOMUITHICH CYIIECTBEHHO pa3iy-
YaeTcs 0 TUITY U KOJIMYECTBY UCIOIB3YEMBIX INTACTU(DHKATOPOB, COOTBETCTBEHHO,
M0 YUCTOTE TOTOBOTO M3IEIHS; PA3IMYalOTCs KJIACCHI «IIPOMBIILICHHBINY, «MEIU-
IUHCKUI) U «T1abopaTopHblit». [ImacTudrUKaTOpsl BEIIEIAIOTCS U3 MaTepraia M-
KOCTH OOBIYHO B KpaifHE MaJIbIX KOJIMYECTBAX M MOTYT CYIECTBEHHO CKa3aThCs Ha
pe3ynbTaTax aHaIn3a TOJBKO CIEIOBBIX M YIBTPACIESIOBBIX KOJMUYECTB. AHOMAIb-
HBIC TTMKH YaIlle BCETO MOSBISIOTCS, €CIIM HAYMHAIOT UCIIONIH30BATh IIACTMACCOBEIC
EMKOCTH JPYyroro MpOW3BOIUTENSI WM, PEXe, MOcie MOJy4YeHHUs] HOBOM mMapThu
émrkocteil. [IocKoNbKy MIacTMAcCOBbIC EMKOCTH M KPBIIIKH K HUM OOBIYHO IOJY-
YalOT B OTHENBHBIX YMAKOBKAX, MEpel] UCIOIb30BaHHEM HACTOSTENBHO PEKOMEH-
JTyeTCsl MPOU3BECTH UX OUUCTKY.

Iepexoo na Hogylo napmuto pacmeopumens, copbenma 0 T unu gurempa.
Bnmsiaue 3arpsisHeHM M3 pacTBoputened Obuto m3noxkeHo panee (PC4 u PCS).
EnuHCTBEeHHOE MOTOJHUTENILHOE COOOpaKEHHE IO TOBOAY pacTBOpPHTENEH Ui
NpOOOTIOArOTOBKH MOSBJIAETCS MPH UX HCIOJIB30BAHUHU B JKHIKOCTHO-KHIKOCTHOM
IKCTParupoBaHUU WM 3aMEHE PAcTBOPHUTENS. B NaHHOM ciiydae pacTBOPHTENb U
MMEIOIIHECS B HEM MPUMECH KOHIICHTPUPYIOTCS BMecTe ¢ mpo6oii B 10 — 1000 pas.
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COOTBETCTBEHHO, CJIEAYET BCEra TOTOBHTh M aHAIM3MPOBATH (POHOBYIO MPOOY
pactBopuTeis (T.€. BBIIONHATH XOJOCTOM OINBIT C MOJHBIM LHUKIOM MPOOOIO.I-
roToBkH). Takue XOJIOCTHIE OMBITHI C PACTBOPHUTENEM BEChbMa BayKHbI, OCOOCHHO
€CJIM TMOSBISIETCS] QaHOMAJIBHBIC MMUKH, TIOCKOJIbKY MO3BOJISIIOT BBIUECTh ATH MHUKHU 3
XpOMAaTOrpaMMBbI TIPOOBI (WII XOTS ObI OOBSICHUTB, OTKYZa OHU OepyTcs).

Teepnodaznas sxcrpakuust (TDI) mmpoko MpUMEHSIETCS CEroHS B TIOTOYHBIX
aHalm3ax B MMpOIeccax OYMCTKH M KOHIEHTpUpoBaHUs Mpookl. Konmonku miss TDD
SIBIISTIOTCS TJIaBHBIM MCTOYHMKOM aHOMalBbHBIX MUKOB BOXKX. OTuactn 310 00Y-
CIIOBJICHO TE€M, YTO KOJIOHKH «OOIIEr0o Ha3HAYEHHS» COCTOSAT M3 TPEX OCHOBHBIX
KOMITOHEHTOB: TIOJIMITPOTIMICHOBOTO KOPITyca, MOJIMATHIICHOBBIX (PPUTT M HAOMBKH
(puc. 3.28). Kak yxe ToBOpHIIOCH, ITACTMACCHI MOTYT CaMH IO ceO¢ OBITh UCTOY-
HUKOM OINUOOK W3-32 BBIICISIONINXCS M3 HUX BEIIECTB. ENIE OJJHUM MCTOYHHKOM
3arps3HEHUS MOXKET ObITh HaOMBKAa KOJOHKH it TDD, MOCKONBEKY OHa HUMEET
OOJBIYIO IUIOMIAh MOBEPXHOCTH. B mpoliecce M3roTOBICHHS HA ITOW MOBEPX-
HOCTH MOTYT OCTaBaThCSI XUMHIECKH CBSI3aHHBIE puMecH. KpomMe Toro, B ymakoBke
HaXOJATCSI HECKOJBKO KOJIOHOK, a HE OJHA, MPUIEM B OTKPHITOM, & HE TePMETH-
3upoBaHHOM BHje. Kak TONBKO ymakoBKa cHSTa, HAOMBKAa MOXKET HAa4aTh aacopou-
POBAaTh 3arps3HUTEIH U3 BO3IyXa.

UtoOb! yIamuTh 3arps3HeHHs U3 KOJIOHKH Tt TDD, e€ mpoMbIBatOT HEKOTOPBIM
KOJIMYECTBOM PACTBOPHTENS C CHIIBHBIMH JITIOMPYIOMINME CBOMCTBaMH (HAIIpuMep,
alleTOHUTPWIA WIM METaHola JuUid oOpaméHHO-(a3HbIX COpPOEHTOB, TeKCcaHa,
TUXJIOpMETaHa WIIM W300KTaHa Uil HOPMaTbHO-(Pa3HBIX COPOSHTOB) MpEKIe, YeM
MPUCTYIIUTH K 00paboTke Mpo0. DTO MO3BOJSLECT HE TOJNBKO YIATHTh MPUMECH C

@),
N4 nonunponnneHoBbIn
Kopnvec
\’ ]

| -~ MONUATUNEHOBbIE
i boutThl

nosiInaTuNeHoBbLIE

boUTTHI \' PdmiatS

Puc. 3.28. Kononka (A) n natpoH (B) ans TBepaodasHoi akcTpakumm B paspese. B KoHCT-
PYKUMM MCMOMnb30BaHbl Te e MaTepuarsbl, HO pa3nuyns camoii KOHCTPYKUMM npeanona-
ratoT pasHble nokasaTenu HasHayeHWs: KONMOHKa UCMOSb3YeTCH C MHOTOMOPTOBbIM TPy6O-
NpoBOAOM, @ NaTPoH — ANs eAuHUYHbIX NPoG B COYETaHUM CO LUMNPULOM C JTy3POBCKUM
coeuHUTENEM.

copbeHT
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MOBEPXHOCTH, HO M YMCHBIIUTH JO MHUHAMYMa KOJHMYECTBO BEILECTB, KOTOPHIC
MOTYT OBITh DKCTPAarupOBaHbI C MMOBEPXHOCTCH IOJIHUIIPOIMICHOBOIO KOpIyca U
MOJIUATUIICHOBBIX (PPUTT. DMITUPHIECKUM MyTEM YCTAHOBIICHO, YTO TaKasi OYMCTKA
00b19HO TpeOyeT OT 3 10 5 MJT MPOMBIBHOTO PacTBOpa Ha TpaMM HaOMBKH.

Ecmu mpu mpoGomoaroToBke MpOM3BOAUTCSA (DUIIBTPOBAHUE, CIEAyeT YyOe-
JATBCSI, YTO MaTepUajbl Kak (puiibTpa, Tak W Kopiyca (WM KPEIUICHHs) COBMEC-
THUMBI C WCTIONIB3yeMON CHCTEMOM pacTtBoputelnieit. HeoOxomuMo oOpaTuTh BHUMA-
HHE Ha TO, YTO Y Pa3HBIX MPOM3BOIUTENICH MOTYT MCHOJNB30BATHCA Pa3HBIC Mate-
pHaBl KOPITYCOB, Ta)kKe TIPH OHOM U TOM K€, COBMECTHMOM, MaTepraiie (puibTpa.
Hamnpumep, takue arpeccuBHble pactBoputenu, kak TI'® WM MUPUIUH, YPE3BHI-
YailHO CHJIbHO M3BJIEKAIOT U3 IUIACTMAcC KOMIIOHEHTHI KpacuTeneil. B pesynbrate
Ha OJTVH MaTepHal KopITyca (prIbTpa paCTBOPUTEIb MOKET HE TIO/ICHCTBOBATS, a U3
JIPYTOTO W3BJICYh 3HAYUTEIBHOE KOJIMYECTBO BemiecTB. HeoOXomumo 00s3aTesbHO
UCIIBITATh KK 3JIEMEHT (DIIBTPA HA COBMECTUMOCTb MPEXKIC, YeM HAYaTh MPH-
MEHSTH €r0 B METOJIMKE BMECTO paHee UCIIOIb30BABIIETOCS.

3aepsasuenue npobvr. OmHEIM W3 HaWOOJNee TPYIHOYCTPAHUMBIX HCTOYHUKOB
OIIMOOK SBIISICTCS MIEPEX0 OT OHOTO TUMA MPOOKI K JPYromy. 3arps3HEHUE MPOOBI
MOYET UMETh MECTO Ha JIFOOOM 3Tare MPOu3BOJICTBA, MPU OTOOPE TPOOEL, a TAKKE B
nporiecce MpoOOIOATOTOBKU. 3a4acTyl0 €MUHCTBEHHBIM CIIOCOO BBISIBIICHUS HCTOY-
HHKA 3arPsS3HEHHs] COCTOUT B aHAJIU3€ CBEXe MpoObI.

3arps3HHATENH, coleprkalirecs B Ipode, MOTYT CKa3aThCs Ha (PyHKIIMOHHpPOBa-
HuM xpomarorpada BIXX nBosiko. Bo-mepBeIX, Ha HHX MOXXET OTpearupoBaTh
JeTeKkTop. B Xymmem ciydae BpeMst UX yAEp>KUBaHHUSI COBIAAET C BPEMEHEM yIep-
JKMBAHUA OTPEIEISIEMbIX BEIIECTB. BO-BTOPBIX, AETEKTOP MOXKET U HE PearnpoBaTh
Ha 3arpsiI3HUTEINHN, HO OHM MOTYT OC2)KIAThCsl HA BXOZE WM Ha (PUTTAX KOJIOHKH.
IIpu 3TOM HE UCKITIOYEHO HapyIICHHE PAOOTHI KOJOHKH, POSIBISIONIEECS B Pa3Mbl-
BaHUU UKA, IBOCHUU WM PACUICIUICHUH MTUKOB. J[en0 B TOM, YTO TaKO€ OCaXKICHUE
HNPUBOAUT K MOSIBICHUIO BTOPUYHOTO MEXaHU3MA YIEP KUBAHUS. DTO MPOSBISIETCS
BCE CHIIbHEE IT0 Mepe BBOJA HOBBIX Mpo0. OcaxkaeHne B Hayajle KOJIOHKH MOXET
TaKKe MPHUBECTH K 3a0MBAHUIO BXOJHOW (DpUTTHI, MOp MaTephana HaOMBKH, HAKO-
Hell, MeXX3EpeHHBIX KaHAJIOB. B pe3ynbTare nepemnaj AaBjieHUs TIOCTENCHHO PACTET,
U, B KOHEYHOM CU€Te, CUCTEMa BBIXOJUT U3 CTPOs, U TpeOyeTcs 3aMeHa KOJIOHKH.
Ecnu m3BeCTHO, YTO TAKOTO Pojia MPUMECH IPUCYTCTBYIOT B MPO0ax, a yAAIUTh UX
J0 Hayaja aHajn3a He MPEACTABISETCS BO3MOKHBIM, BEChMA XKENATEIbHO YCTaHO-
BUTB 3alLUTHYIO IPEAKOJIOHKY.

Kononxu u opyeue snemenmor cucmemvr BOKX. Yaie Bcero ommoOKN BO3HH-
KaroT TIPH UCTIOJIb30BAHKUH 3JIEMEHTOB, paHee ObIBIIHMX B ynoTpebieHuu. K coxare-
HHIO, CITUIIIKOM YacTo 3JIEMEHTHI, IEMOHTHPOBaHHbIe U3 XpoMarorpada, He MapKH-
PYIOT, a IPOCTO CKIIAABIBAIOT B SIIUK CTOJA WA KOPOOKY. [Ipu 3TOM, Ipy UCTIONbB-
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30BaHUM 00JICE CWJILHOTO JJIFOCHTa MOTYT IOSBUTHCS CIIyYalHBIC THKH, CCIH
AJIEMEHTBI CHCTEMBI HE OYMCTHIM IEPEe] dTHM HaJyIeKamuM oopazom. OcoOeHHO
CTpPasaf0T ATUM KOJIOHKH, MOCKOJBKY MaTepHal HaOMBKH HMMeeT OOJBIIYIO IUIO-
b MOBEPXHOCTH, OIHAKO TOT K€ 3(PQPEKT MOXKET MPOSBUTHCA U IO MPUINHE
3arpsI3HEHUN OCAXIAIONIIXCS B TPyOOIIPOBOIaX M B JIEMEHTaX HH)KEKTOPA.

UYrtoObl cBECTHM K MHUHUMYMY BEPOSTHOCTH NMOJOOHBIX OIIMOOK, HEOOXOIUMO
HCIOJIb30BaTh KOJIOHKH JUISl OJHOTHITHOTO aHaIu3a (COOTBETCTBEHHO UX IIPOMAapKH-
POBaB) I PETUCTPUPOBATH HCIIOIB30BAHKE KOJOHOK B KypHane. B mobom ciry-
qae, niepe]] paboToi HEOOXOAUMO TIIATENHHO MPOMBITH KOJIOHKY PAaCTBOPHUTEIIEM C
CWJIBHBIMU 3JTIOUPYIOIMMU CBOMCTBaMU. IIpoCTOl COBET: Mocie CHATUS KanuuLsip-
HBIX TpyOONpoBOJIOB ¢ xpomarorpada mist BOXX ue ycmanaemueaiime ux nos-
mopro. CTOUMOCTb THX KallWLIIPOB HECOM3MEPHMO MEHBIIE, YEM 3aTpaThl U3-3a
npocTos Xxpomarorpada 1 Ha paboThI [0 YCTPAaHEHUIO HEMCIPaBHOCTH.

3.8. NHxxekTopbl

B Hacrosmee Bpems B BOXX ncnonb3yrorces HHXEKTOPHI (YCTPOWCTBA BBOIA
poObI) B OCHOBHOM JBYX THIIOB: py4YHBIE W aBTOMaTHueckne. B obomx cimydasx
Ha3HaYeHUE WHKEKTOPA COCTOMUT B TOM, YTOOBI OTOMPATh TOUHBIA 00BEM TIPOOBI
1 BOCTIPOM3BOJIMMBIM 00pa3oM IMOAaBaTh €ro B MOTOK B cucteMe BOXKX.

Py4HO¥ WHXEKTOpP COCTOUT U3 YETHIPEX OCHOBHBIX YACTEH: IIIPHII, UTIIa FITU
MOPT WHXKEKTOPA, KOPIYC WHKEKTOpa U METIIs-N03aTOp (KOHCTPYKLHUSI Py4HOTO
HHXEKTopa MpuBeeHa Ha puc. 3.29). C moMomnpio mimpuiia mpoda mepeHoCUTCs

Puc. 3.29. PyyHon petektop anst BOXX B pasobpaHHom Buae. CneBa HanpaBo: pblyar
«3arpyska-BBoA»; MOPT ¥ KOPMYC WUrMbl; N1LEeBas NoBEPXHOCTb M KOSMbLO cTaTtopa; cTaTop
1 neTnsa-go3aTop.
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B METIII0 Yepe3 mopT uHkekropa. [[po6a HaXoAUTCs B MeTie 40 BBOJA B XpOMa-
Torpad.

3.8.A. Wnpuupl

HInpun cocTout n3 TpEX vacTei: Kopiyca, nopiuHs 1 urisl (puc. 3.30). Kop-
Imyc oOBIYHO BBINIOJHEH M3 CTEKJIa M OKaH4YMBaeTcsl Uritoi. Kak npasuiio, kopmyc
UMeeT IpaJyupoBKy IO 00BbEMY, HCIOIB3yeMYIO IIpU BBOJE B Xpomarorpad
4acTH 00bEMa NeTIn-no3aropa. MIibl mIpUIeB M3TOTOBJCHBI Yalle BCEIO M3
HEp KaBEIOMIEH CTaN M KpemsaTcs K MIpHUITy JINOo Hepa3bEMHO, MO0 Ha pe3nrde
yepe3 MepexoJHUK Ha KoHIE Kopryca. CeyeHne KOHYMKA MIJIbI MMEeT KBaJpar-
HyI0 QopMmy, Onarogapst 4eMy MeXIy LINPHIEM ¥ MHXEKTOPOM Ha KOHIE MopTa
HWHXXEKTOpa 00pa3yeTcsi TepMETHUECKOE COSMHEHHE.

Puc. 3.30. Wnpuubl. BBepxy: HeCcbéMHas urna, nopLieHb U3 HepXaBelollen cranu.
BHU3y: cbéMHas urna, nopLueHb ¢ PTOPONNIacToBbIM HAKOHEYHNKOM.

Inpunel co CKOIMIEHHBIM KOHYHMKOM, HCIIONB3YEMBIE B Ta30BOM XpOMaTo-
rpaduu (I'X), B G0JIBIINHCTBE Cly4acB HECOBMECTUMBI ¢ MHKeKTOpamu it JKO.
JinHa ¥ BHYTpPEHHUM JUaMEeTp UTIbI 3aBUCST OT U3TOTOBUTEIS HHXKEKTOPA.

INopuiens mmpwuia BXOAUT B €ro Kopmyc miotHo. [Ipu nepemernennn nop-
Hsl BBEPX-BHU3 B KOpITyce Ipo0a BTATUBACTCS B IIMPHI] WM BHITAJIKUBACTCS W3
Hero. OOBIYHO TIOPIIHU M3TOTOBJICHBI M3 HEPI)KABEIOIIEH CTalIHM WM KOMIIO3MT-
HOTO MaTtepHaia ¢ HakoHeuHuKoM u3 [IT®D. Ecnu mmpur padoraet npaBuiIbHO,
npoba BTATHBAETCS B OOBEM MEXAY KOHYMKOM HIVIBI M MOPLIHEM W yIEpiKH-
BaeTcs TaM. B rpagynpoBke mimpuna y4TéH 00bEM HIIIbL.
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OMH U3 MCTOYHHMKOB OINMMOOK IPH BBOJIC MPOOBI — MOMAJaHUC BEIICCTB M3
MpeapIAyIIeld TpoOkl B MOCIEAYIONIYIO. DTO MOXET MPOUCXOIUTh, €CIIU IITPHIL
HE MPOMBIT Iiepe]l BBOJIOM IpoObl. KpoMe TOro, MOXKET MMETh MECTO CTapeHUe
wnpuua. Ecnu coequHeHHe MOPIIHS ¢ KOPIYCOM H3HOILIEHO, PAaCTBOP MOXET
MPOHUKATH 3a MOpIeHb. [Ipy nepeMerieHnn MOPIIHSI BBEPX OCTATOK PACTBOpa M3
MIpeAbIAYIIeH MPOOkI CMEITUBAETCS C HOBOM MpoOOH 1 momazaeT B Xxpomarorpad.
HMeHHO TakuM 00pa3oM BeUIecTBa U3 MPEABLIYIICH POOkI MTONafal0T B CICIYHO-
mryro. [Toaromy Mexay BBOJaMu MPOO IIMPHIL CIICAYET TIIATEIEHO IPOMBIBATH.

Emé omua NCTOYHMK MMOMagaHus B IPoOy CTOPOHHUX BEIIECTB — 3arpsA3HEHUE
mmpuna. 3a9acTyi0 MOKHO 3aMETHUTh KOPHUYHEBBIM HAJET B BEPXHEH WIIM HIDK-
Hell yacTsx mmpuna. OH MOSBISETCS NPU JTUTSIBHON 3KCIUTyaTallly IIMPHIIA,
HEJ0CTAaTOYHO TIIATENILHON OYMCTKE, HEeNpaBUIbHOM XpaHeHuu. Eciu He mpen-
roJyiaraercs JajibHEHIIee UCIOIb30BaHUE LINMPULIA B CKOPOM BPEMEHH, CIEAYeT
TIIATEJIbHO MPOMBITH KOPIYC COBMECTUMBIM PACTBOPUTENIEM, UMEIOIINM CHIIb-
HbIE SJIIOMPYIONIHE CBOMCTBA, KJlacca «4UCTHIA it BOXKX», Hapumep, B ciy-
gae oOpaménHo-(ha3zHol XxpomaTorpaduu — METaHOJIOM. 3aTeM BBIHYTh MOPIIEHD
13 Kopiryca, 9TOOBI YMCTHIA PacTBOPUTENH Hcmapuics. Jlanee ciaemyeT XpaHuTh
IITIPHI ¥ KOPIYC COBMECTHO. CMBICT COBMECTHOTO XpaHEHHUS OPIITHS U KOpITyca
B TOM, 4TO 00a 3TH dJIEMEHTa TOABEP>KEHBI n3HOCY. ClieIoBaTeIbHO, HOBBIN TIOP-
IICHb OT JIPYTOTO IIMpPHIA HE MOAXOIUT K KOPIYCYy, OBIBIIEMY B WHTCHCUBHOU
JKCILUTyaTaluu.

HEIOTATHAS CUTYALIUSA W 1. Ilukn HeaHaJIM3UPyeMbIX BellecTB
YMEHbIIAKTCA MO Mepe BBOAAa MocJjeqoBaTedbHbIX mpo0. Knaccuueckuii
cilydaii momajaHus BEIIECTB U3 MPEABIIYIUX MPO0 B MOCISAYIOIIUE TTOKAa3aH Ha
puc. 3.31.

Jaxxe ecnm mmpui, 3arps3HEHHBIA TBEPIABIMH BEIIECTBAMH IIPOMBIBAIOT
nepes; paboToM, STOr0 MOKET OKa3aThCs HEIOCTATOYHO, YTOOBI OBICTPO YAATHTH
ocaxkJieHHBIE BellecTBa. bojee TOro, eciiv KOpIyc U MOPIIEHb W3HOMICHBI U3-32
JUTUTEIEHOW DKCIUTyaTalliH, BEIIECTBa MPOOBI MOTYT IMPOCAYMBATBCA 3a MOp-
meHb. B 9ToM cinyyae MOMHOCTHIO MPOMBITH LIMPULL OKA3bIBAETCS 3aTPyAHHU-
TEJBHO.

YCTPAHEHUME. Ilepuomuuecku TtpeOyeTcss Oonee TIaTenbHas OYHCTKA
LINTpHUIa, YeM MPOCTO MPOMBIBaHHE MeTaHOJIOM. O HE0OXOJMMOCTH TTOJTHOM 04n-
CTKH TINPHIIA TOBOPUT, HATIPUMED, MOSIBICHHE KOPUYHEBOTO HAIETa B BEpXHEU
WJIM HIDKHEH 9acTax Kopiryca. B mogoOHbBIX ciydasx o4eHb 3P(HEKTHBHO POMBI-
BaHue 50 %-HBIM BOAHBIM PACTBOPOM Aa30THOM KHCJIOTHI (TIPH MPHUTOTOBICHUH
pacTBopa HEOOXOAUMO COOJTIOIATh 0COOYI0 OCTOPOKHOCTB). [lopsaok paboThI ¢
KOHIICHTPUPOBAHHON a30THOW KHCJIOTOM CIIEyeT COorjacoBaTh C CAHUTAPHO-TH-
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THCHUYECKOH ciyx0oii. Tlpu paboTe ¢ KUCIOTON 00s3aTENBHO IMOJB30BATHCS
CPEJCTBaMU MHIUBHIYyaTbHOHN 3aIIUTHI — IIEPYATKAMU H TIP.

O‘II/ICTKy mrpuna HCO6XO,HI/IMO BBIMNOJHATL CJICAYHOIIUM o6pa30M. Bhauaie

o | Y
° L_JL_

A L

Puc. 3.31. (A) Xpomatorpamma nepeoro Beoaa npobbl MeTunnapabeHa. (b) Xpomatorpamma cregytolei
npo6bl, B KOTOpOM MUK MeTunnapabeHa OTCYTCTBYeT, OAHAKO WMEKOTCS [Ba MUKA BELUECTB, CXOAHbIX MO
CTPOeHMI0 C MeTunnapabeHom. B aTom cnyyae nuk meTunnapabeHa obycnoBneH nonagaHvem 13 Lwnpuua ns
npeabliayLlen npobel. (B) B nocnepyiollen npobe cHoBa MMeET MeCTo nonagaHue HebombLIOro KonnyecTsa
MeTunnapabeHa. AHanormyHbIM 06pa3oM NPOLECC NPOTEKAET B aBTOMATUYECKNX UHKXEKTOPaX, HE NPOMbIBae-
MbIX HaAnexalim o6pasom.
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MPOMBITh €r0 METaHOJIOM, 3aTeM Bojoil. HabpaTp B IImpuI] pacTBOp a30THOU
kucaotel. OctaBuTh pacTBop B mmpuue Ha 10-15 cekyHa, mocie 4ero CiauThb ero
B Boay. Eciv BHYTpHM LITIpUIIa UMEETCS OPTaHUYECKUN HaNET, PacTBOpP a30THOU
KHCJIOTHI, BRITEKAIOIIUI W3 MIIpHUIa, OyAeT OKpalleH B KEJITOBATO-KOPUIHEBBINA
uBeT. OCTOPOXKHO BHITSHYTH MOPIICHb M YIOATUTh OCTATKH KHUCIOTHI OyMasKHOW
canderkoir. ITOBTOPUTH TPOMBIBAHHE PACTBOPOM a30THOW KHCIIOTHI, ITOKa
PacTBOp, BBITEKAIOIIKN M3 MINPHUIA, HE CTAHET OCCUBETHRIM (WK HE OyJIET UMETh
LBET MCXOJHOTO pacTBOpa a30THOM KHUCIOTHI). [locie 3Toro cieayer mpombITh
LWINpULl BOAOHM, 3aTe€M METAHOJIOM. 3aTeM BBITAHYTh MOPIIEHb U MPOTEPETH
nmocyxa. Koprycy nath BEICOXHYTH Ha Bo3ayxe. Ilociie uero obecreunTs Haje-
Kalee XpaHeHHe IITPHLA.

3.8.B. Py4Hble nHxekropsbl

[Impur; BCTaBISAIOT B MOPT UTIIBI HHXKEKTOpa A0 yropa (puc. 3.32). ITopt co-
JIEPIKUT MJIACTMACCOBYIO HAMPABISIIOLIYIO AJISI MIJIbI, OJaroaapst KOTOPOH LIMpPHIY
OpPHEHTHPYETCS TaK, YTO OTBEPCTUE B UIJIE YCTAHABIUBACTCSI COOCHO C BXOHBIM
OTBEPCTHEM B KOpIyce HHKekTopa. Kpome TOro, Hampapisomas UrpaeT poib
YIUTOTHUTENS, PEIOTBPAIIAOIIETO MPOCAYUBAHKE MPOOBI 32 MPEAEIIbl MOpTa MO

Puc. 3.32. PacnonoxeHue urnbl B MOPTY. YNNOTHEHME oGpasyeTcs Mo KpoMKe nopTa
(nopT wMmMbl “3BNEYEH U3 WHXekTopa, 4YToObl GbINO BMAHO B3aMMHOE pacnonoXeHue
wnpuua n nopta).
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nepudepun mmpuna. Co BpeMEHEM HAINpPaBIIAIONIAs M3HAIIMBACTCS, MEPHOIM-
4yecKu e€ HYXKHO 3aMeHsTh. Eciu 3amedeHo npocaurMBaHue KUAKOCTH Yepe3 MopT
WTTIBI, 3HAYUT, TUOO0 WIiIa BBEJCHA HE /IO yIopa, 00 HampaBisiomas W3HOCH-
J1ach U e€ 1mopa MEHSTh.

HpOIlCCC BBOJa l'IpO6LI COCTOUT B TOM, YTO MCTIA-A03aTOP 3alOJHACTCA IPO-
60ﬁ, TMOCJIC YCTO pblYar MHIXCKTOpPA M3 MOJIOKCHUA «3aIllOJTHCHUC) WJIN «3arpys-
Kay IEPEBOJAT B IOJIOKCHHUC «BBOO» UM «IIOaavdar».

IIpu 3TOM MOTOK MOIBMKHOM (ha3bl MEPEHATPABISICTCS U3 0OXOJHOTO KaHAala
B KaHaJ, COACp)Kaluid MeTiro-mo3atop. Ilepex BBOIOM TPOOBI B HHIKEKTOP
MOJBIKHAS (Pa3a MPOXOMUT MUMO METIH-I03aTopa (MHXKEKTOP B MOJOXCHHUU
«3arpy3kay). [IpoOy momaroT u3 IIMpuIla 4epe3 MOPT UINbl B METII0-A03aTop.
Heo6xonuMo oOpaTuTh BHUMaHHE Ha TO, YTO TOIBITKAa BBECTH MPoOy, Korma
METIIS-03aTOp HAXOIMTCS B MOTOKE MOJBIDKHOM (ha3bl, MPHUBOAUT K €€ BBIMBI-
BaHMIO M3 MHXKEKTOpa uepe3 MopT copoca u morepe.

[leTnsa-mo3aTOp U3rOTOBICHA U3 TPYOKH M3BECTHBIX BHYTPEHHETO JTHAMETpa U
JuHbl. CoueTaHue 3TUX pa3MepOB ONpeAessieT HOMUHAIBHBINA 00BEM TeTi. B
Tabymie 3.4 oKa3aHO COOTHOIICHHE BHYTPEHHETO NuaMeTpa TpyOkH m o0béMa
Ha CaHTHMETp JIUHBL. M30BITOK KUIKOCTH BEITEKAET UYepe3 TpyoorpoBoa copoca
B COOTBETCTBYIOIIYIO EMKOCTh. KOra phryar HHKEKTOp MEPEBOMIAT U3 TOI0XKE-
HUS «3arpy3ka» B MOJOXKCHHUE «BBOI», BHYTPCHHUH POTOP MOBOPAYMBACTCS IO
OTHOIIICHHIO K CTATOPY TaK, YTO METISI-I03aTOp MOMAagaeT B KaHA MEXIY HACO-
COM U KOJIOHKOW. BBOJ HYHO BBIMOJHSTH OBICTPO, TIOCKOJIBKY Ha BpEMs, ITOKa
pBIYar HaXOAWTCS MEXKAY IOJIOKEHISIMH «3arpy3Ka» W «BBOMY», IMOTOK IPEPHI-
BAeTCH.

B pyyHOM MH)XEKTOpE BBOJ MPOOBI MOXET OCYIICCTBIIATHCS ABOSKO: C NOJ-
HbIM WIIA YACMUYHBIM 3aNOjHeHueMm TeTIn-no3aTopa. Ilpu BBOAE C TMONHBIM
3aIoJHEHHEM TETJIM TOYHOCTH BbIlIE. B 3TOM ciydae 00BEM mimpuia, ¢ MoMo-
MIBI0 KOTOPOTO Mpo0y BBOJST B METIIO-103aTOP, 3aBEIOMO OOJIbIIE, YeM HOMH-
HATBHBIH 00BEM meTiu. YToObl M30ekaTh pa30aBlieHUs, depe3 METI0 OOBITHO
MPOTOHSIIOT TPH 3aMOJHEHUH JBa-Tpu € 00béMa (TMOCKOJIBKY TOCIe Hpeablay-
IIET0 BBOJA METJIA OCTAJIACh 3aIOJIHCHHOHN MOABIXHON (pa3oit). CTporo roeops,
NpU MATHKPATHOH MPOMBIBKE METIH 00BEMOM MPOOBI, TMPEBBIIIAIONUM 00BEM
METITH, PAacTBOP B IeTie OyneT pa3daBiIcH ropas3no MeHemie, yeM Ha 1 %. D10
TaKXKe IT03BOJIICT HCKIIOYHUTH IOMAJaHUEe BEIISCTB W3 MPEOBIAYIIUX Tpod B
MOCIIETyIOLIHE.
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Tabnuua 3.4
CooTHoLeHWe BHYTPEeHHero agvameTpa n ob6xéma Tpybku
Buytpennuii auamerp O0bEM Ha eIUHULLY AJIMHBI, MKIJI/CM

0,102 mm (0,004 mroiima) 0,082
0,127 mm (0,005 mroiima) 0,127
0,178 mm (0,007 mroiima) 0,248
0,254 mm (0,010 mroiima) 0,506
0,508 mm (0,020 mroiima) 2,027
0,762 mm (0,030 mroiima) 4,560
1,016 mm (0,040 nroiima) 8,107

VYcenenHoe ocymecTBIeHHE BBOIA C YaCTUYHBIM 3aIM0JIHEHUEM ETIIU-103aTO-
pa 3aBHCHT OT TOYHOCTH IINPHUIA W YMEHHS OlepaTopa BBOIUTH MPOOy BOC-
MIPOU3BOTUMBIM 00pa3zoM. [leTiro B 3TOM cirydae He yIa€Tcs MPOMBITh MPOOOH,
MIO3TOMY BIHSHHUE pa30aBIICHIS 1 CMEIICHUS HE YCTPaHAETCS 3a CUET IPOMBIBKU
metni. OJHAKO, TOCKOJBKY IIOCIIE BBEACHHUS MPOoOa IONHOCTHIO COICPIKHUTCS
BHYTpH 00BEMa METIN-103aTOPa, pa30aBIiCHHE B MIETIC HE MPUBOIUT K OIIAOKAM.
Tak e, Kak TIpu BBOJE C MOJIHBIM 3allOJIHEHUEM, CIEAYET JBa-TPU paza MpPOMBI-
BaTh LIMPHUI] OYSPEIHON MPOOOH, YTOOBI CBECTH K MUHUMYMY BIIHSHUC BEIICCTB
U3 Ipeapaymux mpod. HeoOXoauMo MOMHHTE, 94TO Ja)e HeOOJbINas TeUb BOK-
PYT IIIpHUIA UIIH HATIPABJISAIONISH Wbl MM HEAOCTaTOYHAS BOCIPOU3BOJMMOCTD
3aMOJTHEHMS MINPHNA 0 OJHOTO M TOTO )K€ YPOBHS HPHUBOMAT K 3HAUUTEIHEHBIM
OmuOKaM MPHY BBOJIE MPOOHI C YACTUYHBIM 3aITOTHCHUEM TICTIIH.

Co BpeMeHeM MeTIS-I03aTop, BIOJHE €CTECTBEHHO, 3arps3HsaeTcs. O4dncTka
MIETIIN BBIMTONTHACTCS MPHMEPHO TaK e, KaK M INNpuna. B 3ToM ciydae meTiio
3aMOTHAIOT OYHIIAIOIIAM PACTBOPOM C TIOMOIIBIO IIMPHUIA T COOTBETCTBYIOIIETO
nepexomgHuka. lIpm 3TOM peKOMEHAyeTcs NETII0-J03aTop Mepex OYUCTKON
JIEMOHTHPOBAThH U3 MH)KEKTOpa, YTOOBI Ha €r0 BHYTPEHHHUE DJIEMEHTHI HEe BO3/IEH-
CTBOBaJ OYHIIAIOIIUN pacTBOp. IIOCKONBKY CTOMMOCTH IETJIH-I03aTOpa COC-
TaBJISICT JIMIIh Malyl0 9acTh CTOMMOCTH HHXCKTOPA, 3a4acTYIO JIy4IlIe IPOCTO
MIEPUOTNICCKU 3aMCHSTh ¢€ Ha HOBYIO.

[TeTnu-n03aTOPHl WHKEKTOPOB W3TOTABIWBAIOT M3 PA3IMIHBIX MaTepHAJIOB.
Haubonee pacmpocTpaHEHBI IMETIIM, W3TOTOBICHHBIC W3 HEPIKABCIOUICH CTalH.
Ecmu BemiectBa mMpoOBl YyBCTBUTEIBHBI K BO3ICHCTBUIO METallla (HAIpUMeEp,
IpU HOHHON XpoMaTorpaduil WM aHANu3e OCNKOB), HWCIOJNB3YIOT HETIH U3
199K, a ecau BakHAa COBMECTHMOCTH C OHMOJIOTHUYECKUMHM BEIECTBAMH — U3
THTaHa. B 000oM citydae nmeproandeckas OYMCTKA METIH SBIISIETCS OYEHb BaX-
HOM IpoLeTypoH.
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Broja npoOsl mpenoiaraeT MepeKItoYeHrne MOToKa ¢ 00XOMHOTO KaHalla Ha
KaHaJI, CoJepXaluil neriro-no3arop. Kak yxe roBOpHIOCH, UL 3TOrO Iepe-
BOJUIT pbIYar 103aTOpa M3 MOJOKEHHS «3arpy3Kka» B IOJIOKEHUE «BBOA». PoTop
[MOBOPAYUBACTCS, M MOTOK IIEPEHANPABIISIETCS B KaHAN, MPOXOIAIIUIA Yepe3 Het-
ar0. TTocie HECKOMbKHX THICSY BBOJAOB MPOOBI POTOP MM YIUIOTHEHHE POTOpa
MOTYT M3HOCUTBCSl. OHU TPEOYIOT 3aMeHbI ¢ NEPHOANYHOCTHIO, YKa3bIBaeMOl B
MacTopTe U3rOTOBUTENIEM HHXEKTOpa. Ecnu HaOmogaercss Tedb BO BHYTPCHHUX
YacTAX MWHKEKTOPA, €ro HYXXHO pa3o0paTh W 3aMEHHUTH y3el poropa. [Ipu 3tom
HeoOXomuMo obpamaTre 0co00¢ BHUMAaHHE Ha B3aHMMHOE PACIIOJNIOKCHHE BHYT-
PSHHHX 3JICMEHTOB MHXEKTOPA, IIOCKOJIBKY, €CIIA COOpaTh HHIKEKTOP, OIIHOOYHO
MOBEpHYB poTop Ha 90° (T.e. PaACIONOKUB OTBEPCTHE JJIS 3arpy3KH HEBEPHO, B
MOJIOKEHHU «BBOJ»), B MOJIOXKEHHH «BBOJ» MOTOKa HE OYJET, 3aT0 OH OyJeT B
MOJIOKEHUH «3arpy3kay. [Ipu cOopke HEOOXOIMMO THIATENILHO CIEAUTH 3aTeM,
YTOOBI BUHTBI 3aTSTUBAIMCH PABHOMEPHO, YTOOBI MOBEPXHOCTH BHYTPEHHHUX dJIe-
MEHTOB HE MEPEKANINBAIICh U TOYHO MPUJICTAIN APYT K IPYTY.

3.8.B. ABTOMaTU4ECKNE NHXKEKTOPDI

ABTOMAaTHUYECKUE WHXKEKTOPBI, WX aBTOMHXKEKTOPHI, MO3BOJIIOT BBOAUTH
npoObl B Xpomarorpad 0e3 ydacTusi omeparopa. ABTOMAaTHUECKHH HHIKEKTOD

Puc. 3.33. dnakoHbl aBTOMHXeKTOpOB. CrneayeT obpaTtutb BHUMaHWE Ha MCNOmNb3oBaHue
pa3HOro copTa CTEKon (SIHTapHOro LBeTa M NPOo3payHoro), KonnaykoB pasnmMyHon hopmbl
(HaBMHYMBAEMBIX N OOXUMHBIX), @ TaKKe Pa3HbIX AMamMeTpOB OTBEPCTUI B Konnaykax.
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COCTOUT W3 «IETJIN-03aTOpa» MpOOBI, YIPaBIsEMOro IINPUIA C WIJIOW HIIH
MOJIAIONIEr0 MEXaHU3Ma, NPOMBIBOYHOTO MeXaHH3Ma, (DJIaKOHOB Uil NpoO U
JIOTKA WJIM KacCeThl, KyZJa 3TH (IAKOHBI BCTABISIIOTCSA (TEPMHH «IIETIID» B
JTAHHOM CJTy4Yac HE BIIOJHE KOPPEKTEH C TEXHUYIECKOW TOUKU 3PEHUS; MBI OyaeM
HCTIONB30BaTh €T0 JUIsl 0003HAYCHUSI 3JIEMEHTa, B KOTOPOM COJEPKUTCA 1poda B
aBTOMHXEKTope). DIaKoHbI ISt MPOO COCTOST M3 CTEKISIHHOTO COCYZa, KOoJad-
ka u MemOpansl (puc. 3.33). TopioBuHa ()1akoHa MOXKET OBITH Ha pe3bde, Mmps-
MOW WJIM C MamXeTol Uil 0OXHMMHBIX KoJmaykoB. (DJakoHBI pacriojiararoT B
JIOTKaX TI0 TPSIMOYTOJILHOM ceTke mim 1o Kpyry (puc. 3.34). Koncrpykuuns mexa-
HH3Ma aBTOMH)KEKTOPa MOXKET OBbITh pa3iNYHON, HO B JIOOOM cilydyae oHa obec-
HeYHBaeT NepeMenieHne (GpIakoHa HemoCPEICTBEHHO 10 HITTy IIPOOOOTOOpHHKA.

IMpouecc BBoaa mpoObI noBTOpsieTcs nukiIndecku. [Ipexxae Bcero, uria mpo-
MBIBA€TCS 3aJlaHHBIM OOBEMOM MPOMBIBOYHOTO pactBopuTensi. OO0BEM pacTBo-
pHTeIIs JOJDKEH OBITH OOJIbIIe, YeM CYMMAapHBIH 00BbEM UIJIBI U ETIIN-103aTOpa.
[Haiee, pmaxoH mepeHOCUTCS € JIOTKA MOJA UTy npobooTdopHuka. Mrima mpoka-
JIBIBaeT MeMOpaHy W IBHXKETCS BHH3, KO AHY (iaakoHa. OOBIYHO B KpaifHEM
MOJIOKEHUH UTJIa OTCTOUT OT IHa (uakoHa Ha 1-2 MM. Ecii 00bEM npoObI Ma,
UCIIONB3YIOT ClIeNUaIbHble BKIAIbIIHN 11 ¢akoHoB. [Ipoba otOupaercs BTATH-
BasCh B METIIO-N03aTOp uepe3 uriy. Ha 3ToM sTame ocymiecTBiseTcs 3aJaHHOE
KOJINYECTBO TPOMBIBOK IpoOoi. Koraa cremana mocienHssi NPOMBIBKA HIJIBI
npoOoii, uria u3BIeKaeTcss U3 (uakoHa. 3aTeM OCYIIECTBISETCS BBOA HPOOHI.
IToka smoupyercst Tpo6a, aBTOMHKEKTOP OCYLIECTBIISCT IIPOMBIBKY HIJIBI, TOTO-
BSICH K CIIEAYIOIIEMY BBOIY NPOOHI.

Puc. 3.34. JloTkn aBTOUHXEKTOPOB. CnpaBa — NpsIMOYronbHbIA, CrieBa — KpyroBown (kapy-
CernbHbIN).
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ITockoaBKY KOHCTPYKIIMS aBTOMHXKCKTOPA 3HAYUTEIHLHO CIIOKHEE, YeM pyd-
HOTO, HEOOXOIUMO pa3paboTaTh IUIAH €ro PErjJaMEeHTHBIX MPO(QHIAKTHICCKUX
paboT. OOGBIYHO (PUPMA-U3TOTOBUTENH YKA3bIBACT, KAKHE U3 IIMPHUIICB U MPOKIIA-
JIOK HY)K/JIAIOTCSI B OYHCTKE WIIK 3aMeHe.

HEHITATHAA CUTYALIUA M 2. HeBocnpou3BOAMMBIE pe3yJabTaThl,
NpOoSABJISAIOIINECS B 601bIIOM 3HAYCHHUH CTAHJAPTHOIO OTKJIOHEHUS MJIOMIA-
Jeil MUKOB, KOY(PPUIIHEHTOB OTKJIMKA U T.A. PaboTa aBTOMHX)EKTOpa 00YCIIOB-
JMBAET T€ K€ OMMOKH, YTO pyIHOTO. HO 3/1€Ch MOSIBISIOTCS AONMOJIHHUTEIBHBIC
HCTOYHUKH OMIMOOK, KOTOPEIE HY>KHO UMETh B BHIY.

YCTPAHEHUE.

1.

268

BaxxHo, KaKkoll pacTBOPHTENb UCIONIB3YETCS B KAYECTBE IIPOMBIBOYHOTO,
XOTS 3TO 3aYaCTYI0 HE CUHMTAIOT CYIICCTBEHHBIM I BBOJA MPOOKL. 3a-
YacTyI Ul POMBIBKH aBTOMHXKEKTOPA MEXKIY BBOIAMHU MPOO HUCIOIb-
3YIOT CHJIBHBINH pacTBOpHUTENb. OH JOKEH OBITh CMEITUBACMBIM C PaCT-
BOpHTENIEM ISl TPOoObl. B HEKOTOPBIX cilydasxX, KOTAa AJsl paCTBOPEHHS
npoOBl KCIIONB3YIOT MOJBHXHYIO (a3y, B EMKOCTH IJIsl PACTBOPHUTEINS
MOXeET OBITh MPEIYCMOTPEHA IOMOIHUTEIbHAS JIMHUS JUTS TI0/Ia4d PacT-
BOpUTEJNSl MPU MPOMBIBAHUH. ECIU AJIs1 IPOMBIBOYHOTO DPACTBOPHUTEINS
UCTONB3YeTCs OTAeNbHAsS EMKOCTh, B CIy4ae, KOIJla OH 3aKaHYHUBACTCS
9TO MOXET MPHUBECTH K CEPhE3HOMY HAPYIICHUIO PabOTHl CUCTEMBI. B
9TOM CIyyae B aBTOMHXCKTOP IMOMajgacT BO3AyX. [Ipu 3TOM, MOCKONBKY
METIIA-T03aTOp HE MPOMBIBACTCS HAJUICKAIIUM 00pa3oM, MMEIOT MECTO
SIBJICHUSI, XapaKTepHbIE AJISI TOMAaHusi B POOY BELIECTB U3 IPEIbIay-
mux 1po6. Kpome Ttoro, Bospactaer paszdpoc IUIOManeld IHKOB,
MOCKOJIbKY YJaUTh BO3JYX M3 /I03aTOpa HEMPOCTO. DTO — CephE3HBIC
OIIKOKH, KOTOPBIX HY)XKHO BCeMHU cuiiamu m3berathb. [losTomy criemyer
€XKETHCBHO IPOBEPATH YPOBEHb PACTBOPHUTENS B EMKOCTH.

BaxkHo Takke, 10 KaKOTO YPOBHS 3aIIOJTHEHBI JKUIKOCTHIO (DIIAKOHBI IS
po6. ABTOMH)XEKTOP BBOJIUT WUTITY BO (pIIaKOH M OIMycKaeT e€ 10 ompene-
JIEHHOW BBICOTHI HAJl THOM (iiakoHa. Eciii ypoBeHB KHIKOCTH BO (hako-
HE HCHAMHOTO BBIINIC KOHYHMKA WTIJBI, Mpoda OymeT BTSIHyTa HETOYHO.
Ecmu 00béM mpoOBI orpaHUueH, HEOOXOIUMO MPUMEHSITH BKIIABIIIN BO
(1aKoHsL.

CienyeT y4uThIBaTh TAK)KE BSI3KOCTHh MPOOBL. [IpH MCMONb30BaHUU pPyd-
HOTO MHXCEKTOpa ONepaTop JOJDKCH CICIUTh 3a TeM, KakK MpoOa BTATH-
BaeTCsl B MINPUIL. EcIi BSI3KOCTh POOBI BEICOKA, MTOPIICHB ABUTAIOT M-
JICHHO, YTOOBI OHA MOJTHOCTHIO BTSHYJIACH B IIpuIl. [Ipu ucons3oBaHmu
aBTOMAaTHYECKOTO MPOoO0OTOOpHUKA HAOIIOJCHHAE 32 YPOBHEM IMOIbEMA
mpoObsl  HeBO3MOXkHO. CliefioBaTenbHO, UISI TPOO BBHICOKOH BA3KOCTH
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ABTOMH)KEKTOP HYXHO 3ampOorpaMMHUPOBaTh Ha MCHBIIYIO CKOPOCTh
HaOoOpa. 3aMEeTUM TaKXKe, YTO MCHbBINIAST CKOPOCTh PEKOMEHIYETCS H IS
pacTBopuTeNell ¢ KpaliHe HU3KOH BS3KOCTHIO (WM KO3((OUIIHEHTOM
MMOBEPXHOCTHOTO HATSHKEHUS). DTO MPEIOTBPAIIACT pa3phbiB CTOI0A pacT-
BOpHTENS B WHXKEKTOpe (4TOOBI HAOMIONATh ATO SBIEHHUE, TOMPOOyiiTe
HaOHUpaTh B IIMPHUIl CMECh TeKCaHa U AUMETHICYIb(MOKCHIA IPH pa3HbIX
CKOpOCTAX MoabEMa opinHs). OObIYHO HUPMA-U3TOTOBUTEIH TAET PEKO-
MEH/IAIMH HAa TaKUE CITydam.

Wrna urxekTopa MOKET 3a0UThCS MaTepHATIOM MEMOpaHBI. DTO SBJICHHE
MO-TIPSKHEMY CITydaeTcsl, HECMOTPS Ha 3HAYMTENIbHBIE YCHIINS pa3padoT-
YUKOB IO €ro MpeaoTBpaileHur0. OOBIYHO 3TO MPOSBISICTCS B HEOXKU-
JTAHHOM YMCHBIICHUW BBICOTHI WM MOJHOM HCYC3HOBECHUH IHKOB. 3a-
YacTyI0 He0OXOMMa 3aMCHA UTJIBI.

Wrna uwmxekTopa MOXET OBITh M30THYTa WM TOBpPEXAEHa. B crapsix
KOHCTPYKLMSX IOCTHPOBKA YCTPOWCTBA ITO3MLIMOHMPOBAHMS (prakoHa
MOJ WIJIOW OblIa OYeHb TOHKOW M TpymOoEMKOH pabortoil. Ecnu dnakon
HEBEPHO OTIEHTPOBAH, WIJa NomajxaeT B TBEPABIA Koamadok. OOBIYHO
KOJITTIAYOK BBIICPKHUBACT YCHIINS, a UIJIa CrHOaeTcs, 1mocie 4ero e€ npu-
XOAUTCS MCHSTb.

[ToBpeskieHre MBI HE CTOJIb 3aMETHO BHEIIHE, KOT/1a AJIsl IPoOOIoAro-
TOBKH HCIIOJIb3YETCS arPECCUBHBIN UM KOPPO3HMOHHO-aKTUBHBIA PacTBO-
pureins. [lanee 3TOT arpecCHBHBIN pacTBOPHUTEIL pa3daBIIsieTcs: OOIBIINM
KOJIMYECTBOM TOJIBIDKHOW (ha3bl M, CKOpEe BCETro, HE OKa3bIBAET CTOIb
3aMETHOTO BJIMSHHUS Ha OCTAIBbHYIO cucTeMy. Kiaccmueckum mpumepom
TAKOTO poJia SIBIAETCS COJISTHAS KUCIIOTA: Take pa30aBleHHAs, OHA OBICT-
PO pa3benaeT AIIEMEHTHl U3 HepiKaBeromei cramn. Ecimu takue yciaoBus
NpOOOTIOATOTOBKH COBEPIIEHHO HEOOXOAMMBI, CIEAYeT O0s3aTelIbHO
CHCTEeMaTHYEeCKH KOHTPOJIMPOBATh WINIy BU3YaJIBHO M, NPH HEOOXOIH-
MOCTH, 3aMeHATh e€. Eciau mpu3Haku KOppO3UU WM U3MEHEHUS ILIBEeTa
3aMEeTHBI CHapY KU UTJIbl HEBOOPYKEHHBIM IJIa30M, CKOPEE BCETO, BHYTpHU
OHa TOXe MOBpeXkIeHa. Toraa He00X0IUMO 3aMEHHUTH UTITY.

Hcnapenue pacTBopuTeis n3 NpoObl ocie MpoKoia MeMOpaHsl. B Heko-
TOPBIX ClTydasx (4TOOBI COKOHOMHTBH BPEMs Ha MOATOTOBKE CTaHAAPTOB
WY CpEACTBa Ha (pIIaKoHax M Mp.) B CEPUU OTBITOB BBOJST CTAHIAAPTHI U3
OJTHOTO W TOTO k€ (hIakoHa HEeCKOJIbKO pa3. Korma cepus mmutensHa, a
pacTBOPUTENH, MCIIONB30BAHHBIA I MPUTOTOBICHHUS CTaHAAPTa JOCTa-
TOYHO JIETyY, IUIOIIAAb NHKAa CTAaHJApTHOTO BEIIECTBA HA XPOMATO-
rpaMMe MOXKET IOCTEIIEHHO YBEIMYUBATHCS (TIOCKOIBKY PacTBOPHUTENH
ucrapseTcs U3 (IakoHa, T.e. KOHIIGHTpaNUs CTaHAapTa B Ipode pacTeér).

269



OBHAPYXXEHWE W YCTPAHEHWE HEMCMNPABHOCTEW CUCTEMbI BOXX

Ecmmn MOBTOPHOC HUCIIOJIb30BAHUE BCUICCTBA U3 OJHOI'O (bﬂaKOHa HE00X0-
JAUMO, IOCJIC IPOKOJIa CIACAYCT NOCTABUTH HA q)HaKOH HOBBIHM KOJIIIa4YOK.

B OONBbIIMHCTBE aBTOMATHUYECKUX MPOOOOTOOPHHUKOB MIMPUIL PACIIOJNIO-
JKCH TaK, YTOOBI IOMYyCKATh BU3YyaIbHBIH OCMOTP. IHOT1a BHYTPY IINPH-
1a o0pa3yeTcs BO3AYIIHAS MOJIOCTh. DTO MOXKET MPOU30UTH MPHU Iepe-
x0Jic Ha paboTy ¢ HOBOU EMKOCTH C pACTBOPHUTEIEM, CCITU TPU ITOM BO3-
JIyX TONagaeT B MarucTpajib MOAa4d, ObITh CIEACTBHEM H3HOCA HIIH
nedekra YIUIOTHEHHWA MO0 HEIJIOTHOW 3aTsDKKU (UTHUHTOB. B mobom
clly4ae, eClid BO3AYILHAs MOJIOCTh B CTEKJSIHHOM INTPHIE BHIHA, HEOO-
XOJMMO BBINIOJIHUTH MOBTOPHOE 3alloJIHeHME wimpuua. Eciu B pe3yiib-
TaTe HEUCIPABHOCTh HE YCTPAHSACTCS, CICIYET MPOBEPUTH IINPHIL H COC-
JUHHUTENBHBIC JIEMEHTHI Ha TPEMET MOJICOCa BO3AyXa.

HEIITATHAS CUTYALUS U 3. Cayuaiinble OTKJIOHEHHS pe3yJIbTATOB
NpHu padoTe ¢ aBTOMHKEKTOPAMH UMEIUMH (QYHKIHI0 aBTOMATHYECKOro
pa3oaBieHusi. [lomydeHHBIC pe3yNbTaThl JEMOHCTPUPYIOT HE 00s3aTEIBHO
Oonpmmii pa3dpoc, a, CKkopee, CHCTEMAaTHYECKOe OTKIIOHCHHUE, U3MEHEHUE (hOPMBI
TTUKa WM BPEMEHU YICP)KUBaHUS aHATU3UPYEMBIX BEIICCTB.

YCTPAHEHHME. B stom cnydae HanOoJiee BEpOSTHBIMH TPEICTABIISIOTCS
TPH OCHOBHBIX UCTOYHUKA OIIHOKH.

1.
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Hcnone3yeTcs HEMOAXOIANIMM PAaCTBOPUTENL IS pa3baBieHus. ITO
BJIMSET Yallle BCero Ha (JopMy IHKOB MJIM BpeMeHa yiaepxkuBanus. Takoe
MIPOMCXOJIUT, KOrAa K paboTe MPUCTYIIAET HOBBIM OIEpaTop, a EMKOCTh C
MPOMBIBOYHBIM PACTBOPHUTENIEM He 3aMeHWwIH. [Ipu 3aMeHe cieayer
MEPEBECTH BCE COCMUHHUTENbHBIE TPYOOMPOBOABI HA HOBBIA PACTBO-
pHTEINb, T.€. IPOMBITH UX OOBEMOM, 3HAUMTENBHO MPEBBIMIAIONIMNA UX
COOCTBEHHBIHN.

HenpaBunbeHO TOA00paHO COOTHOIICHHWE MCXOMHOTO 00BEMa MPOOBI U
pacTtBopuTens i pa3daBieHus. K coxaleHHI0, 3TO 3a4acTyr0 CITydaii-
HOEC W HEKOHTPOIUpPYEMOE SBICHHE. ECIM 3TO TPOHCXOIWT B OJHOM
OTIBITE, CIUHCTBEHHOE, YTO MOXKHO TPEANPHUHATH, — 00paboTaTh pe3yJib-
TaThl CTATUCTUYECKH, YTOOBI BBISICHHUTH BO3MOXKHOE NPHUCYTCTBUE CHC-
TEMaTHYeCKOil morpemHocTi. Ecin ke mpu HOBTOPHOM BBOJE MPOOBI
MPOCTO MOJY4eH pa30dpoc 3HAUYUTENBHO OOJIbIIEe HOPMAIBLHOTO, 3TO MOXK-
HO TOTIBITATHCS YCTPAHUTh. JIJIsl 3TOTO ClieyeT BBIIOIHUTD Psifi TOBTOP-
HBIX OTBITOB, BBOJSI 3apaHee pa30aBIiCHHBIC MPOObI (0e3 aBTOMaTHYeC-
Koro paszbasneHust). Eciu mpu 3ToM pa30poc CHIXKAETCS 10 HOPMaIbHBIX
MIPEICNIOB, 3HAYUT OINHUOKA, CKOpee BCETr0, BOSHUKACT B MPOIECCE aBTO-
MaTH4yeckoro pasbasienus. [lomaBaeMblii 00BEM OIpeENIeTCS C TOMO-
IIBI0 PACTBOPHUTEIIS U3BECTHOM TUIOTHOCTH (cM. Tabn. 7 B [IpunoxeHun).
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IIpu >TOM HEOOXOIUMO HCIOJB30BATH CAMBIH YIOOHBIH PACTBOPHUTEIH
o0ONaaroIuil caMoW BBICOKOM IDIOTHOCTBIO. CrenyeT MOoAnepKUBATh
TEMITEpaTypy Kak MOXHO OJIMKe K TpHBeneHHOUW B Tabnwmie 7. HeoOxo-
JIMMO B3BECUTH (UIAKOH C KOJIIAYKOM, 3aT€M IOJaTh PACTBOPHUTENH BO
(bnmakoH 1 CHOBA B3BeCHTD. [o1aBaeMblii 00hEM BBIYUCINTE, KaK YaCTHOE
OT JISJICHUST MacChl PACTBOPHUTEIIS Ha €TO0 INIOTHOCTh

3. TIpoba He MONHOCTBHIO TMEpeMemaHa mepen oTOOpoM. Bo3MOXHO, 3Ty
omuOKy yAacTCs yCTpaHUTh, HAOJIOMAs BU3YalbHO TIpoIlecC pa3daBiie-
Hust. JIpyroit moaxo[ COCTOMT B TOM, YTOOBI CHSATH MPOOHYIO XpOMATO-
rpaMMy ¢ pa3baBieHHeM MpoOkl. 3aTeM Mepe BBOJOM IPOOBI B300ITATh
(makon. Ecnu mutomaay NUKOB HE H3MEHUIIHCH, po0a ObliIa H3HAYAITBHO
MOJTHOCTBIO TepeMeniana. Eciu ke IUIomaan OTINYaroTCs, npoda Obuia
HE IMOJIHOCTBIO TMepeMelnana, JTu00 00bEMBI BBOJAUMBIX MPOO ObLIN pa3-
JIMYHBI.

3.9. KonoHku

Komnonka — BakHelmii anemMenT cucteMbl BOXKX, mockoabky UMEHHO B HEH
MPOUCXOOUT pazaeneHue. CrucTeMaTHUecKass WACHTHU(QUKAIMA THKOB M BOC-
MIPOU3BOIUMOE ONpeeTICHHE KOHIICHTPANN aHAIM3UPYEMBIX BEIIECTB BO3MOXK-
HBI, TOJILKO KOrnma pabodne mapaMeTpbl KOJIOHKH, B YaCTHOCTH, €€ dPQPeKTHB-
HOCTB, MPEBBIIAIOT HEKWE MUHUMAJbHBIC 3HaueHUsA. CleloBaTelbHO, KpaiiHe
Ba)XHO BHIOpATh MaTepHall HAOWBKH, JAIOUIUIA BOCIPOH3BOJUMEIC PE3YIIETATHI OT
KOJIOHKH K KOJIOHKE ¥ OT MApTHH K MaPTHH.

UYro6bl n30exkaTh Mmonajanus AeEKTHBIX WU TUIOXO 3aMOJHEHHBIX KOJOHOK
K TI0JIb30BAaTEI0, U3TOTOBUTENA OOBIYHO TPOBOIST MPEANPOIAKHBIC UCTIBITAHUS
BCeX KOJOHOK. K coxaneHuio, yCIOBHS THX WCIBITAHUHN, T.C. aHATHUTHI M ITO-
BIKHAs (pasza, peIko COBMANAIOT C TEMH, C KOTOPBIMH OyayT paboTaTh B J1abopa-
Topuu. M3roToBHUTENb MONOMPACT HCIBITATEIBHBIC AHAIUTHI C CAUHCTBEHHOM
LENbI0: 00KA3amb CAMOMy cebe, YTO W3TOTOBJICHHBIH M HAOWTBHIH B KOJIOHKY
Marepuall IMeeT JOCTaTOYHO Maliblii pa30poc mapaMeTpoB B pa3HbIX MAPTUIX U B
OIIHO# cepuH KOJNOHOK. OYeHb YAa4HO, YTO B OOJIBIIMHCTBE CIy4aeB MPH ATOM
pa3bpoc pabounx mapaMeTpoB MaTeprana HaOWBKHU yIOBIETBOPSAET U KOHEYHOTO
MIOTPEOUTEIS.

OpmHako, YTOOBI aHAIUTHK MOT CKa3aTh, YTO HE TOJIBKO ITapaMeTpPhl KOJIOHKHU
COOTBETCTBYIOT MACHOPTHBIM, HO M Besl cucteMa BOXKX dyHKIMoHUpyeT HajTe-
KaM o0pa3oM, CleayeT pa3paboTaTh CHCTEMBI ITOKa3zaTeNlel s KajkKIoro
aHanmu3a MO OTACIBHOCTH. DTH IOKA3aTEeU 3aBUCAT OT KOJOHKH, MPHOOPHOI
4acTH, IETEKTOpa U COOCTBEHHO aHANN3a, IPUIEM OTIPEICISIFOTCS OHH MPH BaJIv-
Januu Metoaukd. [locne morydeHuss HOBBIX KOJIOHOK KAy M3 HHX HEo0Xo-

271



OBHAPYXXEHWE W YCTPAHEHWE HEMCMNPABHOCTEW CUCTEMbI BOXX

JUMO UCHBITATh B COOTBETCTBHUU C IMPOTOKOJOM, OMUCAHHBIM B KOHKPETHOW
METOJMKE, YTOObI yOeAUThCS, YTO HMX IOKa3zaTelu mpuemieMsl. [lanee, mocie
TaKUX MPUEMOYHBIX HCIBITAHUHN, MOKA3aTeNd KOJOHOK KOHTPOJIHUPYIOTCS B
KXJO0H CeprM aHATUTUYECKUX OIMBITOB. DTH MOKa3aTeaH MPHHAIJICKAT K YUCITY
napamempos npucooHocmu cucmemvi. bonee MOJIHO 3TOT BOMPOC paccMarpu-
BaeTcs B pazzuene 3.12.

HaluTas xoToHKa COCTOUT U3 TPEX HE3ABUCUMBIX YacTel: KOHCTPYKIIMOHHBIX
3JeMeHTOB (TpyOKa, GpuTTHI, PUTHHTH), MaTepraia HAOUBKH M MEX3EPEHHOTO
00BéMa (MPOCTpaHCTBA MEXIY YacTUIlaMU HaOuBkH). Ecim maTepuan HaOMBKHU
BBIOpaH, W KOJIOHKA MM yTIaKOBaHa, JaHHBIH MaTephall Ha3BIBACTCA IPOCTO «HA-
OuBKOI» KOJMOHKH. [10TOKM TOMBMKHOW (a3l BHYTPH KOJIOHKH OIPEICINISIOTCS
CTPYKTYpO# HaOWBKHM, YHCIOM U pa3MepoM Iop MaTepuaia. KaHaibl, o KOTO-
pBIM TIPOXOAUT TOABIDKHAS (pa3a, pacIioNiaraloTcsl Kak B Mmopax 3¢peH HaOWBKH,
Tak U Mexay Humu. JIro0o#t yaap wim pe3koe Qusmdeckoe BO3ACHCTBHE MOTYT
MPUBECTH K HApYIICHHUIO CTPYKTYPHI KaHAJIOB, BCIEACTBHE Yero ImapaMeTpsl KO-
JIOHKH CHITbHO m3MeHATcs. ClieqoBaTeNnsHO, KONOHKY cilelyeT obeperats oT yaa-
POB, HE POHSATH, HE N3TUOATH U HE MIpHUJIaraTh K Heil H30BITOYHBIE YCHITHS.

Iockonpky cBeitie 80 % HamboNee IIMPOKO HWCIOIB3YEMBIX COPOCHTOB
B3XX mpousBoasTcs Ha OCHOBE CHIIMKArells, Jajiee OyIeT paccMaTpHUBaThCA, B
OCHOBHOM, HUMEHHO 3TOT Marepuai. [I0CKONbKY MOBEPXHOCTh CHIIMKAreysl BeCh-
Ma HEOTHOPOHA, TIPOLIECC YACPKUBAHIS HE CBOIUTCS K OJHOMY MEXaHU3MY.

3.9.A MexaHuambl yaepxxusaHus B BOXKX

Kak yka3piBajioch B IiiaBe 2, MOBEPXHOCTh CHIIMKAressi HeogHopojHa. Ha
HEel, 10 CYTH, UMEIOTCS TPH Pa3IMuHbIe XUMUYECKH CTPYKTYphI: IIpuBUTas (asa,
OCHOBA — OKHCh KPEMHHMsI, 3aKaHYMBAIOIIASICS PSIZIOM CBOOOIHBIX CHIIAHOJBHBIX
IpyIN pa3HbIX TUIOB, a TAKXKE BKJIIOYEHHS B BHJIC HOHOB MeTanioB. CooTBeTCT-
BEHHO, IPUCYTCTBYIOT TPH PA3IMYHBIX 110 XMMU3MY MEXaHU3Ma yJaepKuBanus. B
obpamménno-¢pasHoil xpomatorpaduu npusnTas (aza BCTyIaeT B cUopo@odHbvle
83aumooeticmsusi. ITH B3aUMOJICHCTBUS 10 TpUpoie Cyrybo HemossipHbie. OcTa-
TOYHBIC HE JICPUBATU3UPOBAHHBIC CHUJIAHONBHBIE TPYIIbI BCTYMAIOT B CUIAHO-
Gunvuvie g3aumooeticmsusi. B 0CHOBE 3THX B3aMMOJICHCTBHH JIEKUT 00pa3oBa-
HHE BOJOPOIHBIX cBs3ell. HakoHel, MMeErONIHecs MOHbI METAIJIOB MPHUBOIAT K
TIOSIBJICHHUIO TPETHET0 TUITAa B3AaUMOJICHCTBUN — Memaiio@puibHuix. ITO — HOH-IH-
HoJNbHBIE B3auMojeHcTBus. CieyeT TakKe MOMHHUTH, YTO HOHBI METalIOB
M3MEHSIOT KHCIIOTHO-OCHOBHBIH XapakTep OJIN3iIexaIinX CHIaHOIbHbIX TPYIIIL.

B cnyugae copbentoB Cg3, mpuBuTas ¢asa BBINISINAT, KaK CBOEOOpasHas
runpodoOHas mETKA, NPUKPEIUIEHHAS K MOBEPXHOCTH. TouyHas KOH(Urypaims
TPYII HA MOBEPXHOCTH U TO, HACKOJBKO OHH BBICTYIAIOT B MOJBIXKHYIO (a3y,
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3aBHCUT OT COCTaBa MOCJcAHEH. B oO0lmeM BHIe, MOJEKYJIbI MPHUBHUTOU (a3bl
HUKOT/Ia HE MPOCTUPAIOTCS B MOABIKHYIO (Dasy MOJTHOCTHIO. B c1abbIx 3ir0cH-
Tax MoJIeKynbl puBUTON (paser Cg, CKOopee Bcero, OYAYT CBOPAuMBATHCS, <«JI0-
KHUTBHCSI» Ha MOBEPXHOCTD, IIEPEKPHIBATHCS APYT C APYTOM U 00pa30BbIBATH MHO-
JKECTBEHHbIE arperarbl. IMEHHO B 3TOM Cpejie MPOUCXOUT Pa3eICHUE MOJICKYIT
aHAJM3UPYEMBbIX BEIIECTB.

UYro06s!I onpenensieMble BELIECTBA NEPENUTH U3 MOABIKHON (pa3bl Ha MOBEpX-
HOCTb, IOJDKHBI MPOM30HTH TPH mpolecca. Bo-nepBbIX, TOKHBI OBITH yIalCHEI
MOJIEKYJIBl PAaCTBOPUTENS, OKPYXKAIOIINE MOJICKYTy pPacTBOPEHHOTO BEIIECTBA
(neconmpBaTamys aHaiauTa). Bo-BTOPBIX, OMHOBPEMEHHO C 3THM, MOJEKYIBI MOJ-
BWO)KHOW (pasbl, ancopOMpOBaHHBIE TOBEPXHOCTHIO, NOJDKHBI OBITH yJalleHbl C
npuBUTOH (hasel (mecosnpBaTanusi MOBepXHOCTH). TpeTuil mporecc, MpoTeKaro-
LU MOCIIe NEPBBIX JBYX, COCTOUT BO B3aUMOAEUCTBUM PACTBOPEHHOTO BELIECT-
Ba ¢ npuBUTOH (azoil. OTHOCHTENbHAS CHJIAa YKa3aHHBIX B3aMMOEHCTBHUI orpe-
JIeTsieT BpeMs NpeObIBaHMUs PacTBOPEHHOTO BELIECTBA B ITOABIDKHOM (a3e W Ha
MTOBEPXHOCTH. B OOJBITUHCTBE CITydaeB XpOMAaTOTPadHUCTy XOTEIIOCH OBbI, ITOOBI
HHUKaKHe JPyTUE MPOLECCHI HE MPOUCXOIUIIH.

K coxanenwuro, mporecc pasaesicHus qaieko He uacaneH. Ecim aHanut cro-
co0eH 00pa3oBhIBaTh BOJOPOIHBIE CBSA3H, HIMEET MECTO BTOPOE, CUIAHO(DUIHHOE,
B3aMMOJIeiicTBHE, 3a4acTyio Oojee cmibHOe. boiee Bcero 3ToMy moABEp:KEHBI
MIEpPBUYHBIC U BTOPUYHBIC aMUHBI, a TaKkKe KapOOHOBBIE KHCIOTHL. Emé Oomee
OCIIOXKHSIET €TI0 TO, YTO MPOYHOCTH BOJOPOIHBIX CBS3€H C CHIIAHOIHHBIMH IPYII-
MaMH pa3indyHa, TaK KaK pPa3lIMYHBl KHUCJIOTHBIC CBOMCTBAa ITHX TPYII H3-3a
MIPUCYTCTBUS HOHOB METAJUIOB B CTPYKTYpE OKHCH KpeMHus. MTak, paznensemMbie
BEIIIECTBA B3aUMOJICHCTBYIOT C HECOIHOPOJHOW IMOBEPXHOCTHIO COpPOCHTa, TJie
CWJIAHOJBHBIC TPYIIBI PA3TUYAIOTCS 10 CBOMM KHCJIOTHBIM CBOWCTBAM W MPOY-
HOCTH O00pa3zyeMbIX BOIOPOIHBIX CBsA3eH. UTOOBI MpPOSCHUTH Ba)KHOCTH 3THX
B3aMMOJICHCTBHH, MpeACcTaBUM ceOe HeoOpabOTaHHYIO MOBEPXHOCTh CUITMKATEIs,
Ha KOTOPOH MMEEeTCsl OKOJIO 8 MKM/M? CHITAaHOMBHBIX rpynm. [locne gepuBaTu3a-
U ¥ SHA-KATIHWHTA TOBEPXHOCTH MoUTH 50 % 3THX TpynIr ocTaroTcs HE MOIH-
¢urnmpoBanHpiMU. Kak TpaBWIIO, CHJIMKAre)lb UMEET YACIBHYIO MOBEPXHOCTh
oko010 250 Mz/l“; B KOJIOHKE JIMHOM 150 u nuameTpom 4,6 MM MOXET HaXOJUThCSI
okouio 1,2 r cunukarens. J{axe mo 3aHMKEHHOH OIeHKE B 00bIUHOM KoJOHKE Cg
Oyzer uMeThbcs OKOJIO 2 MM HE JepHBAaTU3MPOBAHHBIX CHJIAHOJIFHBIX TPYIIN HA
nmoBepxHOCTH. [IpeacTaBumM cebe Takke XapaKTepHBIM aHATHU3UPYEMBIH pacTBOP,
B KOTOPOM OIpeNesieMoe BEIIeCTBO COMEPKUTCS B kKonmdectBe 200 MkM/Mit; B
xpomatorpad BBogUTCS TMpoba oObéMom 10 M. MHade roBops, B mporiecce
aHamM3a B KOJOHKY BBOIUTCA 2 MKM OIpenensieMoro BEIIeCcTBa, T.€. B THICATY
pa3 MEHBIIIE, YeM CBOOOHBIX CHJIAHONBHBIX TPYII HA TIOBEPXHOCTH.
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Ecnu cunukarenb He JETUpyIOT HOHAMU METaJllla YMBILUIEHHO, MOKHO TOJia-
rath, 4TOo METaNIO(QHUIBHBIC B3aMMOJICHCTBHS HIPAalOT MPECHEOPEIKUMO MAYIO
POJb B pealbHOM YACPKWBAaHUH aHAIWTOB. BrpodeMm, BO3MOXKHBI UCKITIOYCHHS,
KOTJ]a aHAJINTHl MMEIOT MOHHBIN XapakTep ¢ OOJBIINM 3apsaoM, a Ha KHUCIIOT-
HOCTB CHJIAHOJIBHBIX T'PYIII, KaK YKa3bIBAJIOCH BBIIIE, BIUSAIOT TJIABHBIM 00pa3oM
MOHBI METAJUIOB.

Kpome onucaHHbBIX BbIIIE MEXAHU3MOB yIEP>KUBAHUS, BaXKHBIM C TOUKH 3pe-
HUS ONMCAHUS CUCTEMBI, SBIIAETCS CIIydai, KOTJa aHaJIUT €10 HE yIEP:KUBACTCS.
B aTOM citydae BpeMst BBIXOJA TaKOT'O aHAJWTAa SBIIIETCS MEpol 00BEMa CUCTe-
MBI, TaK Ha3bIBAEMOTO «MEPTBOTO 00BEMa». HeynmepkuBaemblii aHAIWT Ha3bI-
BAIOT MapkepoM MEPTBOTO 00bEMa. MEPTBBII 00BEM CHCTEMBI, Vy, ONIPENeIsIeTCs
Kak IPOU3BE/ICHUE BPEMEHH BBIX01a MapKepa MEPTBOro 00bEMa, ¢y, 1 pacxona F:

F xty=vy.

Br16op TOTO WM MHOTO Mapkepa MEPTBOTO 00BEMA MOXKHO OOCYKIAaTh: B JIUTE-
paType TpUBOIATCS Pa3HBIC PEKOMEHAAIMHM — OT ypalia U MOHA HHUTpaTa o
MOJBYKHOM (Pa3bl, 00OTamEHHON OJHUM W3 MHTPEAWCHTOB. BaxXHOCTH ompee-
nenuss MEPTBOro 00BEMA WM BPEMEHHU BBIXOJA HEYICPKHUBACMOT0 KOMITOHCHTA
COCTOHUT B TOM, YTO CYIICCTBEHHBIN MapaMeTp yAepKuBaHUs, K0dQQUIUCHT EM-
KOCTH, k', oTIpeiensieTCsl HaCTOMBKO e TOYHO, HACKOJIBKO MEPTBBIA 00BEM (HITH
BpeMsI BBIXO/Ia HEYIEPKUBAEMOTO KOMIIOHEHTA):

k' = (tr — to)/to,

T/ ¢, — BpeMs yIepKUBaHUS ONpeaeseMoro Bemiectsa. YToObl OBICTPO OlIe-
HUTHh 3((EKTUBHOCTh CHCTEMBI IMOCJIE 3aMEHBI TPYOONPOBOJA WM KOJOHKH,
MO>KHO 3aMEpUTh MEPTBBIA 00BEM. YBEITUUYCHHE V) TOBOPUT O BO3MOXKHBIX HEHC-
MPaBHOCTAX: TEUHM, HEMPABMWIFHOM BBIOOpE TPyOOIPOBOMA, CIIMIIKOM JIHHHBIX
COCIMHEHUX, OTCYTCTBHH COCIMHEHUS (HapuMep, 3a30pe MEKAY TOPLIOM TPyO-
KM B My()TO¥), TTOJIOCTH B Hadajie KOJIOHKH JTUO0 00 ommOKe H3MEpEeHHUsT CKOPOC-
TH TOTOKA TOJBIKHON (ha3bl.

3.9.5 MoHTax 1 akcnnyataunsa KOnoHOK
NCTOYHHUK BO3MOXHBIX 3ATPY}:[HEHI/II7I K 1. 3aragounas crpeika
Ha KOJIOHKe, YKa3bIBaKOIIasi HANIPpaBJeHHUE MOTOKA.

ODBACHEHMUE. [Ipu HaOuBKe KOJOHKA JEHCTBUTEIHHO MPUOOPETACT OPHUCH-
TaIMo, T.¢. Y He€ ecTh TOJIOBHAS 4acTh (BXOJ) M OKOHEYHas (BhIXOM). XOTS B
cBO¢ BpeMs OBUIM peaybHbIC NMPUYHMHBI TOYHO TOMEYATh Ha KOJIOHKE, C KaKOH
CTOPOHBI BXOJ, cefiuac 3TO yXKe HEe MMEET CMBICIA, TP YCIOBHH, UYTO KOJOHKA
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3aloJHEeHa CUJIMKAarejleM B 3aBOACKUX YCIOBHUSX M uclblTaHa. HoBas xoJioHKa
JIOJDKHA BECTH ceOsl OJIMHAKOBO, HE3aBUCHMO OT HAaIpaBlicHHS MOTOKa. [louemy
K€ M3TOTOBUTENN IO-IIPEKHEMY HAKJICHBAIOT HAa KOJOHKH 3TUKETKH CO CTpei-
KOH, YKa3bIBaIOIIEeH HANIPaBIIEHUE TIOTOKA?

[epBoe, uTO HampammBaeTcs, — CKa3arh, YTO TaK JIEJIANIM BCETa, © XpPOMATo-
rpaducT XIET, YTO Ha KOJIOHKE OyAeT ITHKETKa co CTpesikod. Bropoii, Gonee
MIPaBUJIBHBIN, BAPHAHT OTBETa COCTOWUT B TOM, YTO COOJIONATh HANpaBJICHUE ITO-
TOKa KpaifHe BaXKHO, €CIIM KOJIOHKY Ha BpeMs BBIBOAAT U3 paboTel. [Ipum mmu-
TEIHLHOM JKCIITyaTallii KOJIOHKA HAaOMBKa B TOJIOBHOW €€ 9acTH CHUJIbHEE cTapeeT
u B OoypIIel CTEleHH pacTBOpseTcs. B cocTapeHHBIX KOJOHKaX PacTBOPEHHE
HaOMBKHM MOXET 3alTH HAaCTOJBKO JajieKo, YTO B TOJIOBHOW 4acTH oOpazyercs
HeOoJbIIasT MOJIOCTh. XOTSI TPH 3TOM OyneT HaOIIoNAThCs Pa3MbIBAaHHUE IHKOB,
YXyIIICHHE XapaKTEePUCTHUK KOJOHKH OOBIYHO MPOHUCXOIUT IOCTETIEHHO, TaK YTO
oHa coxpaHseT 3((PEKTHBHOCTh pasfeieHHs Joiroe BpeMs. Ecianm n3MeHHThH
OpHEHTAINIO B XpoMaTorpade COCTApEHHOH KOJOHKH, B TOJOBHOH YacTH KOTO-
poit yxxe oOpa3oBayiach TMOJIOCTh, HAOMBKA CMECTUTCS, 3aMOJHSS TOJIOCTh. DTO
TeM OoJiee BEpOSITHO, YEM CTapIlle KOJOHKA M YeM BBINIE TIeperaj JaBIeHUs Ha
Heil. Pa3priB HaOWBKM MTPUBOAWT K TMOSBICHHUIO CIBOCHHBIX IMHKOB HAa XPOMATO-
rpaMMax ¥ JPYTUX HENPUEMIIEMBIX pe3yiabTaToB. CleIOBaTElIbHO, CTpEiKa Ha
KOJIOHKE YKa3bIBa€T XpPOMATOTpa(uCcTy, Kak ObLIa COPHEHTHPOBAaHA KOJOHKA B
NPEALIECTBYIOIEH SKCIUTyaTalli, d He Mo, YTO TPHEMIIEMbIE Pe3yJIbTaThl Ha
HOBOW KOJIOHKE MOXKHO TOJYYHTh, TOJIBKO YCTAHOBUB KOJIOHKY IO HAIPaBJICHHUIO
MOTOKa, YKa3aHHOMY CTPEJIKOH.

WCTOYHUK BO3MOXHBIX 3ATPYIHEHWI K 2. HenpaBuibubie Hc-
NBLITAHHUSA HOBBIX KOJIOHOK HAa COOTBETCTBHE Pa00YNM IapaMeTpaMm.

YCTPAHEHMUE. [lansbIii 3Tanm UMEET MECTO Cpa3y HO NOAYHeHUU KOAOHKU.
Bpsan nu pasymMHO monaraTh, YTO M3TOTOBUTENb AAET TapaHTHIO HA KOJOHKY B
TeyeHue HeompeaenéHHoro cpoka. [Ipexnae Bcero, cieayeT MPOBEPUTH HE TOB-
PEeXICHA JTH BHEIIHSS YIIaKOBKa. Eciu MOBpeXICHUS OTCYTCTBYIOT, HEOOXOIUMO
3amucath Jary moiydeHus. Eciu oOHapyKEHBI MOBPEXKICHUS, HYXHO CHIEIaTh
COOTBETCTBYIOIIYIO 3allCh B TOBAapOCOIPOBOAUTEIBHBIX IOKyMeHTaX. Jlamee,
W3BJICYh KOJIOHKY M3 BHEIIHEH YMaKOBKH M OCMOTpPEeTh. OTBIT MOKa3BIBAET, YTO
HECOOTBETCTBHS BCTPEUAIOTCS HAa yIMBIIEHHE YacCTO: KOJOHKA M30THYTA, 3ariry-
IIeK 10 KOHIIaM HEeT WM OHH OTBHHYEHBI, ATHKETKH OTCYTCTBYIOT, XpOMATO-
rpaMMa HCIBITAHUN KOJIOHKH OTCYTCTBYET M T. 1. Eciiu koJioHKa uMeeT usnyec-
KW TIOBPESKACHUS, HCOOXOANMO BEPHYTH €€ H3TOTOBUTEITIO.

CrenyeT npoBEpUTh COOTBETCTBHE CEPHUIHOTO HOMEpa M XapaKTepPHCTHK KO-
JIOHKH (T.€. TUI MaTepuayia HAOMBKH, pa3Mep 3epHa, pa3Mepbl KOJIOHKH) 3aKa3y H
JTAaHHBIM, YKa3aHHBIM Ha XpPOMATOrpaMME UCIHBITaHUi. YOeIuThCs, YTO BCE ra-
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paHTHpYyEeMble ITapaMeTphl, ITOJyYeHHBIE TIPH UCIBITAHUIX (HApUMEp, HAUMEHb-
I1ee YHCIJI0O TEOPETUUECKUX TapelioK, pa3pelieHne, aCMMMETPHs) COOTBETCTBYIOT
3afBJICHHBIM B macmopTe. Ecian oOHapyKeHbI HECOOTBETCTBUS, CIEAYET CO00-
muTh 00 3TOM m3rotoButento. HakoHen, HEOOXOIUMO nposecmu UCHbIMAHUS
pabouux napamempog koarouxu. Takasi IpeABapuTEIbHAS BalUJALNs, JOBOJIBHO
PEIKO OCYyIIECTBIsIEMas B COBPEMEHHBIX IEpPETPYKCHHBIX paboToi mabopato-
pUsIX, B JaJbHEHIIEM ITOMOET CBECTH K MUHHUMYMY IpocTou npubopos. Hcmsl-
TaHMs KOJIOHKU BCKOpE IMOCIe €€ MOMy4eHHs ¢ 3aBOJia MOKa3bIBalOT, HACKOIBKO
XOpomo OblJa KOJIOHKAa YIIaKOBaHa W BBLAEpXKaja JIM OHAa TPAHCIOPTHUPOBKY.
Ecnu Takux MCHBITAaHUH He OBLIO, M3TOTOBHUTEINL BIPaBE 3asBUThH, YTO YXY.IIe-
HHE XapaKTePUCTHK KOJIOHKU BBI3BAHO HEIPABHUIIbHBIM €€ XPAHCHUEM.

UCTOYHUK BO3MOXHbBIX 3ATPYIHEHHI K 3. HenpaBuiabHblii
MOHTAK KOJIOHOK.

YCTPAHEHMUE. [lpu ycraHOBKE KOJOHKH JJISi UCIIBITAHUNA WJIU DKCIUTyaTa-
I[N HEOOXOMMO COOJIOIaTh HEKOTOPBIE MPET0CTOPOXKHOCTH. Bo-miepBBIX, mpo-
BEPHUTH, KAKOW AITFOCHT OBLI MCIIONIF30BaH MPH XpaHeHUU. ETo cocTaB yKa3pIBalOT
HA WCIBITATCIBHON XpoMaTtorpaMMe WX B JOKYMCHTAIMH, KOTOPOW KOMII-
JICKTYETCS KOJIOHKA. J[J11 HOBBIX KOJIOHOK OOBIYHO 3TO TOT K€ AJIFOCHT, KOTOPBIH
OBIJT MCTOJIb30BaH TPU HCIBITAHUSIX pabouux mapamerpoB. HeoOxoammo oOpa-
TUTHh TaKkKe BHUMAHHE Ha TO, YTO JUIA KOJOHKH, KOTOPBIE CHCTEMATHYECKH HC-
MOJIL30BAJINCh B 00paIEéHHO-(a3HOM WM HOpMalbHO-(ha3HOM pexuMax (Hampu-
Mep, ¢ MPONMITHUTPUIGHBIMA, AMHHOTIPOITMIIOBBIMH U THONBHBIMH (DYHKITHO-
HAITLHBIMU TPYIIIaMH), TPUMCHSIOT JJIsI XPAaHCHUS PACTBOPUTEIN JUTS 00pamiéH-
HO-(a3HOW WM HOpMaibHO-(a3HOI xpomarorpaduu. Ecnm nms xpaHeHus wuc-
MOJI30BaH T'ekcaH, a B cucteme BOXXX moxBmxknas ¢asza mpenctaBisieT coOoi
CMeCh alleTOHUTPUIIA C BOJOH, B TOJIOBHOM YacTH KOJIOHKU 00pa3yeTcsl cUucTeMa
HECMEIIMBAEMBIX KHUIAKOCTEH, YTO 3a4acTyl0 MPUBOAUT K aBapUHHON OCTaHOBKE
Hacoca M3-3a CIHMIIKOM OOJBIIOrO Iepenaza naBieHus. Ecim nmeer Mecto Takas
HECOBMECTHMOCTh PACTBOPHUTENCH, CHadasa HEOOXOIMMO IPOMBITH KOJIOHKY
YHHUBEPCAJIHHBIM PACTBOPHUTENIEM (HAaIpuUMep, H30MPOMHIOBEIM CIUPTOM WIIH
aIlcTOHOM), W JIUIIb 3aTeM HPUCTYIHUTh K ¢ YPAaBHOBCUIMBAHUIO C JIFOCHTOM,
BBIOpaHHBIM JUIS XpoMaTorpaduu.

BO—BTOpLIX, HE3aBUCHUMO OT COCTaBa JJIFOCHTA U CPOKa SKCIUTyaTalluu KOJIOH-
KW, MOHTaX CJICAYET BBIIIOJIHATH B OIMMCAaHHOU HIDKE TTOCIEA0BATEIIbHOCTH

1.  YgamuTh 3ariymku ¢ 000X KOHIIOB KOJIOHKH.

2. 3amate Malyr CKopocTh momauyu Hacoca (ot 0,1 mo 0,2 mu/muH), yoe-
JUTBCS, YTO MOJBIKHAS (ha3a MPOXOJUT Yepe3 COSAUHUTEIBHYIO TPYOKY,
K KOTOPO# TOJKHA OBITh MPHUCOCTUHEHA TOJIOBHAS YaCTh KOJOHKH.
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3. Tlpu Manom pacxojie MOJBHKHOM (ha3bl MPUCOCTUHHUTE TOJOBHYIO YacTh
KOJIOHKH K COCMHHUTENBHON TpyOKe. Takas mocieaoBaTeIbHOCTh ICHCT-
BUH MPEIOTBpAIIAeT MOMAaJaHNue B CHCTEMY BO3AyXa. 3aTSIHYTh COCTUHE-
HHUE 1 yOeIUThCS B OTCYTCTBUH TEYUH.

4. TloacraBuTh EMKOCTH IS cOpOCa HA BBIXOJl KOJOHKHU. YOCAHUTHCS, 4TO
BCKOpE TOCJE MOJAKIIOYCHUS KOJIOHKH M3 Heé HAUMHACT BBITCKATh ITOJ-
BIDKHas (asa.

5. Tlocme crabuim3anuu MOTOKA MPOBEPUTH NABJICHHUEC B CHUCTEME, IMOCIE
4Yero, MOHEMHOTY YBEJIMYHMBATH pacxoa. HeoOXoauMo MOMHHUTH, YTO Ha
KOJIOHKE UMEET MECTO TPAJIUCHT JaBIICHUS, TaK 4TO B e€ Havaje oOmmi
repenan AaBleHUs OyIeT 3HAYUTEIBHO BBINIE, Y€M MOXKHO OBIJIO OBI
MPEIoJIaraTh TOIBKO [0 YBEIHUYCHHIO PacXo/a.

6. IlpomyctuTh 4Yepe3 KOIOHKY OT TSTH JO NecsaTH e€ 00BEMOB IIIFOCHTA
(mpuMepHO | MJI Ha CAaHTUMETP AJMHBI KOJIOHKM BHYTPEHHUM JHAMET-
poMm 4,6 MM).

7.  Ywmenwmuth pacxon a0 0,1 — 0,2 Mu/MuUH, 3aTeM MOAKIIOYUTE HA BBIXOJEC
KOJIOHKH JIETEKTOp. Y OSAUTHCS, YTO BMECTE COCIMHCHHUS HET TCUH, 3aTEM
YCTaHOBUTH HY>KHOE 3HaUE€HUE CKOPOCTH MOTOKA.

Takast moCIIeI0BaTeIbHOCTE JEHCTBUH CBOJAUT K MHHAUMYMY BEPOSTHOCTH ITOTIA-
JIAaHWS B ICTEKTOP IMy3BIPHKOB BO3/yXa, TBEPABIX MUKPOYACTHUI] M IPYTUX 3arpsi3-
HHUTEJIEH.

MCTOYHHK BO3MOXHBIX 3ATPYIHEHUM K 4. HenpaBuibHoe 11H-
TeJIbHOE XpaHeHHe KOJOHOK. Ecli Ha KOJOHKY HENpaBHIBHO YCTAHOBIICHBI
3arNIyIIKY, WIA €CIU JUIA XPaHCHHS HCIOJIh30BaH HECOBMECTHMEIH pPacTBOPH-
TeNb, MOCJC MOBTOPHOTO BBOJA B JKCIUIyaTalMI0 KOJOHKAa HE paboTaeT HOp-
MAaJIBHO.

YCTPAHEHHUE. Ha npaBuibHOCTh yCIOBUM XpaHEHUS KOJOHOK, BBIBEAEH-
HBIX U3 JKCIUTyaTallH, 4YacTo He 00palmaroT JOCTaTOYHOTrOo BHUMaHUs. OOBIYHO
OIIepaTop TaK TOPOIMTCS NEPEBECTH CUCTEMY Ha HOBBIN aHaU3, YTO 3a0bIBAET,
YTO MPUAET BPEMsl, U HY>KHO OyZIeT TOPONHTHCS MEPEBOJUTH CHCTEMY Ha aHaIIu3,
KOTOPBIH TOIBKO YTO JICNaly.

B OonpIIMHCTBE CiTydaeB Il XpaHCHUS KOJIOHKH HY)KHO HCITONTb30BAaTh PacT-
BopuTenb 0e3 Oydepa (0e3 momubukaTopa moaBmkHON (aser). Komonku mis
0o0paméEnHo-(ha3HoM XpoMarorpaduu JTydiie BCEro XpaHUTh B YUCTOM PACTBOPH-
TeJe WIH CMECH PacTBOPUTENEH, 00JalaroImuX JOJTOBPEMEHHOW YCTOWYHUBO-
CTBIO (HaIpUMep, alleTOHUTPHII MM METaHOJ ¢ Bojoit). HopmansHo-(a3HbIe KO-
JIOHKH JTy4IlIe XpaHUTh B M300KTaHE, YeM B OoJjiee yeTydeM rekcane. Heobxomu-
MO YPaBHOBECHTH KOJOHKY C PACTBOPHUTENEM JAJISI XpAaHCHHS M HAHECTH Ha KO-
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JIOHKY MAapKHPOBKY C ZlaTOﬁ, a TaKKE€ COCTaBOM PACTBOPUTECIIA AJId XpaHCHUS.
DTUM HCKIIOYACTCS ImyTaHula npu NOBTOPHOM BBOJIC KOJIOHKH B SKCILTyaTallUIO.

Hcxitouenue U3 nmpasuiia 0 HENIPUMEHEHHH UCTIONIb30BaHus Oydepa aist xpa-
HEHUSI MOTYT COCTaBUTH KOJIOHKH JJISi HOHOOOMEHHOHW M MOH-TIapHOI XpomaTo-
rpapun. KosoHku i MOHOOOMEeHHOW XpomaTtorpaduu OOBIYHO CONPOBOX-
JIAIOTCSl PEKOMEHAAMSIMU U3TOTOBUTEIIS IO TIOBOJTY MCIIOIB30BaHNsI KOHKPETHOM
KUAKOM (pa3oit ompemeneHHOTO cocTaBa Ml XpaHeHHs. CrenyeT NpHIepKu-
BaThCs TUX peKOMEHAIU. Y paBHOBEIIMBAHNUE KOJIOHOK JIJIsi HOH-TTAPHOM Xpo-
MaTorpaguu MOXKET MOTPeOOBATh HACTOIBKO MHOTO BPEeMEHH (MOH-TIAPHBIA pea-
TeHT OYEeHb TPYAHO yIAIHUTH IIOJHOCTHIO), YTO MPOIIE I XPAHEHHUS HCIIOJIB30-
BaTh PacTBOPHTEIb, COJEpKAIINil 3TOT peareHT. B 1r000M cilyyae Ha KOJOHKY
JIOJDKHA OBITh HAaHECEHa MAPKHPOBKA C COCTABOM DIIFOCHTA U JIATOM.

HEIITATHAS CUTYALUSA K 5. YeranoBka HOBOW KOJIOHKH MPUBOIUT
K HCYe3HOBEHHUIO MUKOB HJIM Pe3KMM M3MEHEHHUSIM BbICOTHI MUKOB U BpeMeH
ynep:xuBanus. [locne 3aMeHBI KOJOHKH 3a4acTyI0 M3MEHSIOTCS HE TOJIBKO Bpe-
MeHa yIIepKUBAHHS aHATU3UPYEMBIX BEIICCTB, HO U MHOTHE IPYTHE OKA3aTeIIH.

YCTPAHEHME. N3menenue BpeMEH yIepKUBAaHHS W YMEHBIIICHHE BBICOT
MHUKOB MOTYT OBITH OOYCIIOBJICHBI N3MEHEHUSMH B KOJIOHKE, HHJKEKTOpPE, IIpode 1
JeTeKTope. Bce 3T KOMIOHEHTHI HYXKHO HCHBITBIBATh 110 OTICIBLHOCTH. Bmpo-
YeM, OJIHA M3 CaMBIX PACIPOCTPAaHEHHBIX OMIMOOK COCTOUT B TOM, YTO MPOOY
BBOJIAAT, HE JTOKIABIINCH MOJIHOTO YPAaBHOBEUIMBAHUS CUCTEMEBL. [locnemoBareb-
HOCTH OTepaIiil MPY MOHTAXe KOJOHKY, onrcanHast Beie B K 3, paccunrana Ha
TO, 4TOOBI dTOro M30exarb. Ho WHOTZIA OCOOCHHOCTH XpOMAaTOrpaguIecKoro
pasneneHus TpeOYIOT NMPOMBIBAHHUS 3HAYMTENBHO OOJNBIIUM O00BEMOM (HAIPH-
Mep, €CII UCTOJIB3yeTCs MPOXOHAs, T.€. BCTPOCHHAsI B TPAKT MOTOKA, CUCTEMA
JIeTa3alum).

BecbMa 4yBCTBHTENBHBIM KO BCAKMM HM3MEHCHHSM B XpOMaTOrpaH4ecKoii
CHCTEME SIBIIETCS Iepernas] AaBieHus. 110 BO3MOXKHOCTH, CIEIyeT perHcTpHpoO-
BaTh 3HAUCHHUS Iepenaja IaBICHHS B Hayajle M KOHIE XpoMaTorpadpuieckoro
ombITa. KpoMme TOro, Hy>KHO pericTpUpOBaTh OOLIMIT Iepenayn NaBiIeHHs Ha CHC-
TEeMe M JIpyrue BakHble pabouue mapaMeTpsl. B 0cOOEHHOCTH 3TO CYIIECTBEHHO
NP YacToi cMeHe KoJoHKH. HeGonbime urykTyanun naBiaeHus (B npeaenax oT
+ 5 o + 10 %) MoryT OBITH 00YCIIOBJIEHBI H3MEHEHUSAMH TEMIIEpaTyphl, COCTaBa
MOABIXHOW (ha3bl, MPOIECCaMu, MPOUCXOAAIINME BHYTPU caMoil KoJoHKH. Ecin
XKe Tepernaj TaBIeHNs] MEHSASTCS CHIIbHEee, He MCKII0UeHA CephE3Hasi HEHCIIpaB-
HOCTb. [TocKoNbKY camblii OOJBIION BKIaA B OOMIUH Tepernas NaBIeHHs] BHOCHUT
KOJIOHKa, 0OBIYHO M3MEHEHUS Nlepenaia aBIeHNs aCCOLUUPYIOT C H3MEHEHHAMHU
B KOJIOHKE.
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Ecnmu mepenan naBieHUs Ha KOJOHKE BO3PACTAacT, 334acTyIO0 3TO FOBOPUT O
TOM, YTO Ha BXOJIHOW (ppUTTE, BHYTPH HEE WIM B TOJIOBHOM YacTH KOJIOHKH
HMMEET MECTO BBIAJCHUE TBEP/ABbIX COJNICH MIIM OCAXKICHHUE KaKOTO-JIMOO BEllecT-
Ba. [IpUuMHOIi 3TOr0 MOT'YT ObITh HENPABUIILHOE XpaHeHHe (HAIIpUMep, 3ariyi-
Ka ObLTa 3aTSHYTa HEIJIOTHO, PACTBOPHUTENbD, COAEpKAIIMA Oydep, ucmapuics u3
KOJIOHKH, YTO TPHUBEJIO K OCAXKIEHHUIO CoiMM u3 Oydepa) ambO HaKOIUICHHWE B
TEUYCHHUEC JITUTEIBHOTO BPEMCHHU HE 3JIOMPOBAHHBIX COCTABJISIONINX aHAIU3UPYE-
MBIX MPo0 (HampuMep, MHKPOYACTHI[). B HEKOTOPHIX Ciydyasx aHaJuT HeoOpa-
THUMO CBSI3BIBACTCS C OCAXKIEHHBIMY BEIECTBAMU, YTO MPUBOJAUT K IMOTEPE THKA.
OurcTKa KOJOHKH U 3aMEHa (PPUTTHI paccMaTpuBatotcs B K6.

Jlamee, ecmu MOHTa)X KOJIOHKH BBITIOJIHCH YCIEIIHO, W TMEPEaj JaBICHUS
MPUEMIIEMBIH, HEOOXOIUMO YOCIUThCS B TMPAaBWIHLHOCTH COCTaBa IOABIIKHOU
(da3el ¥ CKOPOCTH MOTOKAa (3aMEPHUTh €ro HEMOCPEICTBEHHO). [IpoBepuTh mpa-
BWJIBHOCTH 3HAUCHUs 00BhEMa BBOJUMON IMPOOBI, yIOCTOBEPUTHCA B TOM, UTO
npoba it BBOJA B Xpomarorpad oTOMpaeTcs U3 TOH caMoil €MKOCTH, Tie OHa
XpaHUTCS, TIPU ITOM Mpoda UMeeT Ha/UIeXKAIIYI0 KOHIEHTpaluoo. Ecnu ucnoss-
3yeTcsl aBTOMATHYECKHH MPOOOOTOOPHHK, CIEAYeT MPOBEPUTh, JOCTATOYHO JIH
BBICOK YPOBEHb NPOOBI BO (hJIaKoHE, U3 KOTOpPOro OyAeTr oTOuparbes mpoba, u
MOJIOH JIH pe3epByap s MPOMBIBHOTO pacTBopa. [IpoBepHTh HEOOXOIUMO
TaK)Ke YCTAaHOBKH JICTEKTOpa (0CIablicHHe, KpaTHOCTb, MOTIPABKA).

Ecmu mukm BC€ paBHO HE TOSIBIIIOTCS,, HEOOXOJMMO MPUTOTOBHUTEH PAaCTBOP,
CONIEpIKAIIIl aHAINT, TEHEPUPYIOIINH CUT'HAN JAETeKTopa (HampuMep, Yparlui,
(heHON MK aleToH Ui 00paIéHHO-(Pa3HOro BapuaHTa, TOIYOI — JJIsi HOpMaJlb-
HO-()a3HOTO, €CITH HCIOIB3YeTCs YIbTPA(UOICTOBBIN JETEKTOP HA JUTHHE BOJHBI
254 HM) B KOJIUYECTBE, TOCTATOYHOM JUIS TIOJYYCHUS JIETKO OOHAPYKUBacMOTO
JIETEKTOPOM CHI'HaNa. 3aTeM CIeJyeT BBECTH Mpo0y 3TOro pacTBOpa B XpoMaro-
rpa¢. Ecnm nmuk mo-mpexHeMy He MOSBIIAETCS, HY’KHO OTKIIIOYHTH IO/Iady TOA-
BIDKHOH (pa3bl 1 JEeMOHTHPOBATH KOJIOHKY. 3aTeM HMOIKIIOYNTh WH)KEKTOP HEToC-
PEACTBEHHO K JETEKTOpY M BBecTH mpoly. Eciu metexTop mcmpasen, OyaeT mo-
Jy4YeH MUK. Ecny MK OTCYTCTBYET, CTOUT MIPOBEPUTH, HCIIPABEH JIH HHIKEKTOP.

HEIOTATHAS CUTYAIIMA K 6. Ilepemag naaBJjieHHusT HAa KOJOHKe
HEO)KN/IAHHO Pe3Ko BO3pacTaer.

YCTPAHEHMUE. Yame Bcero mepemnan AaBleHUs B CUCTEME PE3KO BO3pac-
TaeT, €CJIM BBEACHHAs MP0o0a CONEPIKUT MUKPOYACTHIIBI FITH 3arpsi3HeHus. OObrd-
HO 3TO MPOUCXOJIUT, KOTa MPo0y He PUIBTPYIOT WIA HE 00padaThIBAIOT KaKHM-
00 IpyruM crocoOoM. 3a4acTylo CKavoK JaBJICHHS HE HACTOJBKO BBICOK,
9TOOBI IPOM3OIIIA aBapHifHAs OCTAHOBKA CHCTeMBl. OIHAKO MO OKOHYAHWH Ce-
PHUH OIBITOB HY)KHO 3aHATHCS yCTpaHEHHEM HEHMCIPAaBHOCTH. B mobom cirydae,
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MHKPOYaCTHIIbI, CKOITUBILIHNECS BO BXOJHOM (PUTTE MIIM TOJOBHOM 4acTH KOJIOH-
KU, TpeOYyIOT yIajIeHus..

Hawubosnee Ge3onacHbIil MOIXO01 K YAAICHHIO CTOPOHHHX BELIECTB U3 BXOJHOM
(PUTTHI ¥ TOJIOBHOW YacTH KOJIOHKH COCTOHUT B 0OpalyeHuy nomoxa, T.e. nojaade
HOABIXHOMW (ha3bl yepe3 KOJIOHKY B 00paTHOM HampasieHuHd. [jist aToro Heobxo-
JIUMO J€MOHTUPOBATH KOJOHKY, MOJAKIIOYUTH €€ BHIXOJHOW KOHEIl K HHXKEKTOPY
W TIPOKAYUBaTh ITOABIKHYIO (Da3y Ha HEOOIBIIOM PacXoie MPsIMO B EMKOCTh IS
copoca (rHu 6 Koem cayuae ne yepe3 demexkmop). [Ipu 3ToM 00s3aTETLHO HYKHO
KOHTPOJMPOBAThH Tepenaj naBieHus. Ecnu mpu oOpamieHnn NMOTOKa Mepeman
JaBJICHUS He OyAeT MOCTENCHHO YMEHBIIATHCS, BO3MOKHO, IMEET MECTO HAKOII-
JICHUE CTOPOHHMX BEIIECTB BHYTpPH KOJOHKH. Toraa, uepe3 KOJOHKY HEoOXoau-
MO TIPOKayaTh CHJIBHBIA 3TFOCHT, TAKKEC B OOPAaTHOM HAINpPaBICHUH, YTOOBI BBI-
MBITh 3TH BeulecTBa (AJis1 3TOM LEIu moaxondar, Hampumep, 100 %-Hbie anero-
HUTPWJI U METAHOJ, WIH, €CIU KOJOHKAa HCIOJIb30Bajach Ui pa3AesieHUs
AQHAITUTOB C OOJBIIMMH NPOTOHUPYEMBIMH MOJICKYJIAMH — CMECh H30IPOIHIIO-
BOTO CIIHPTa C BOJIOW U TETPa(PTOPYKCYCHON KHCIOTOH B COOTHOIICHHH OOBEM-
HeIX gojei 80:20:2). B aToM ciiydae HEAOCTATOYHO MPOCTO OTCIICKUBATH TIepe-
maja JaBIICHHSA, OCKOJIBKY M3MEHHIIACH BS3KOCTh PACTBOPUTEINS. 3aTeM CICIyeT
npokayats 4yepe3 KoIoHKY oT 10 1o 20 e€ 0OBEMOB M CHOBa ypaBHOBECHUTH C
MOJIBMDKHOM (ha30i MepBOHAYANBHOTO cocTaBa. CpaBHUTH Mepemaj AaBICHUS 10
OYHUCTKH U TIOCJIC OYHCTKY U MOJIHOTO YPABHOBEIINBAHUS C MOIBIKHOM (ha30il.

Ecnu koJIOHKa HE OYHIAeTCs, NajbHelIlee BMEIaTeIbCTBO (KOTOPOE, CKO-
pee Bcero, MPUBEIET K MOBPEIKACHUIO KOJIOHKH) COCTOUT B TOM, YTOOBI ICMOHTHU-
poBaTh W 3aMEHUTH (PPUTTY. 31ech KpaliHe BaKHO HE 3aTPOHYTH B IIPOIIECCE
3aMEHBI HAOWBKY B TOJIOBHOHM YacT KOJOHKHU. (DTO nocrednee cpeocmso. Ipu
BCKPBITHH KOJIOHKY TapaHTHs M3TOTOBHUTENS yTpaunBaeT cuiy.) [lopsaok meiict-
Buii (puc. 3.35) OymeT cienyronmM.

1. HemoxewxHO 3aMKCHPOBATH C MOMOIIBIO F'AEYHOTO KIIFOYAa OKOHEYHYIO
4acTh (PUTHHTA KOJOHKH.

2.  OTBUHYMBATH BHYTPEHHIOIO T'aliKy I'a€YHBIM KJIIOYOM, ITOKA OHA ITOJTHO-
CTBIO HE OTAENUTCS OT BHEIIHETO (DUTHHTA.

3.  YCTaHOBUTH KOJOHKY MEPIEHAMKYISPHO MMOBEPXHOCTU CTONA OCIa0JIeH-
HBIM (DUTHHTOM BBEPX.

4. OCTOpOXHO CABHHYTh (UTHUHT C BEpXHEH dYacTH KOJIOHKH. B ciydae
HEepa3bEMHOTO COCIUHEHMSI (PPUTTHI C (UTHUHIOM, 3aMEHHUTH BECh Y3ell
Ecnu GpuTTy MOXHO OTHETUTH OT (PUTHUHTA, OCTOPOXKHO (TIMHLIETOM)
YIAIUTh QPUTTY.

5. YcraHOBUTH HOBYIO (DpHUTTY Ha BEepXHHH TOpen KosIoHKU. OOs3aTenbHO
nogobparh (PUTTY TOH K€ TONIIMHBI, YTO AEMOHTHPOBAHHAs, MHAUe
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Puc. 3.35. [lemoHTax cppuTTbl KOMoHKM. (A) 3axBaTuTb raeyHbiM KM4oM (Brvkaiumm Ha oTo) UTKHT,
ynepeTb KoY B cTon. BTOpbIM KrioyoM, Haxvumasi BHU3, 0CMabuTb BHYTPeHHIOW raiky. OTBUHYMBATL raiiky
Ao nonHoro ocnabnexus. (b) OCTOPOXHO OTAENUTL UTUHT OT raiiki 1 kopnyca KONnoHku. lMocne aToro cpasy
€ YCTAHOBUTb KONOHKY BEPTUKANBLHO. (NpodomkeHue Ha credyrowel cmpaHuye)
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Puc. 3.35. (npodomkerue) (B) OcTopoxHo yaanutb putTy. 3aMeHUTb (pUTTY 1 MOBTOPMUTH BblLLEyKa3aH-
Hble AeicTBUs B 06paTHO NoCnefoBaTENbHOCTY.

Puc. 3.36. ®puTTbl pa3Hoi TONLLKMHBI (YBENU4MBaETCS cneea Hanpaso). Mogobpatb puTTy TOYHO Takol xe
TOMLUMHbI, Kak AEMOHTUPOBaHHaS.

¢utunr 6yznet nporekats (puc. 3.36). Taxxe cieayer 3aMEeHHUTH pacrpe-
JICIUTENbHYIO IUIACTUHKY, €CIIM OHA UCIIOIb3YETCH.

Hazmers puTHHT Ha KOHIIEBYIO YaCTh KOJOHKH M YIEPKUBAThH €rO.

7. BpyuHYI0 HABUHTUTH raiiky Ha (QUTHHT.

>
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8. 3adukcupoBaTh HENOIBMKHO OKOHEYHYIO YaCTh (PUTHHTA TaCUHBIM KIIIO-
4yoM. 3aTsHYTh raiiky Ha GpUTHHTE.

9. OO0s3aTeNnbHO yNaNUTh M3 KOJOHKH BO3IYIIHBINA MYy3BIPEK, MOMABIINN
gyepe3 GPUTTY, Tepe]] TeM, KaK IMOAKIIOYUTE KOJIOHKY K IETEKTOPY.

HEIITATHAS CUTYAIIA K 7. Bpemsi yaepKuBaHUs MUKA TeM 00J1b-
1€, YeM BbIllle KOHIeHTpanusi aHaiauTa. Takoe siBICHHE Yaile BCero Hadlo-
JTAeTCs TIPY aHAJIM3¢ OCHOBHBIX aMUHOCOCAMHCHUIA.

YCTPAHEHMUE. Ha puc. 3.37 A u b noka3ansl 3HaueHus k' 2,6-1HaMHUHOTIH-
pumuHa (J1AIT) u cootBercTBYIOMIME (HOPMBI NMMKA HA CHIIMKATEJICBOW KOJIOHKE
Cig MpH yMEHBLIAOMICHCS KOHLEHTpaMd aHaiuTa B mpobe. B kauectse mon-
BIHKHOHM (ha3pl KCIOJB30BaHA CMECh METaHONAa C BOAOH Oe3 MoaupukaTopa.
UYtoObl N30€KaTh MOJTOOHBIX OMIMOOK, HYXKHO BBISIBUTH HX UCTOYHHK.

HeobxonumMo MOMHHTB, YTO Ha MMOBEPXHOCTHU CIUTUKATEIS] HIMEETCSI HE TOJBKO
npuBHTas ($asza, HO U OCTATOYHBIC CHIIAHOJbHBIC TPYIIbl. CHIIaHOIBHBIC TPYIIIBI
00pa3yioT CHIIbHBIE BOJOPOJAHBIE CBSI3W C OCHOBHBIMH COCAMHEHHUSIMH, YTO SIB-
JISIeTCSl TJIaBHOW NPUYUHOM 00pa30BaHUsI «XBOCTOBY» WJIM Pa3MbIBaHHS MHKOB.
Crnegyer oOpaTUTh BHUMaHHWE, YTO HUCTAIAONAs YacTh MUAKa (Cpe3) JOBOJIHHO
yIUIMHEHAa Jake TIpH caMoil BBICOKOHM koHmeHTpamuu [[AIl. DTo o0ycioBieHO
TEM, YTO HEOOJIbINAs YacTh MOJICKYJT PAacTBOPEHHOTO BEIIECTBA B3aMMOJICH-
CTBYET C CHJIAHOJBHBIMU TPYIIAMH, CHIBHO yICPKUBAKOIIUMH 3TH MOJICKYIIBL.
ITo mMepe TOro, Kak KOJHMYECTBO MOJICKYJ aHAIHWTA YMCHBINACTCS, UX OTHOCH-
TENbHAs YacTh, MCIBITHIBAIONIAS YKa3aHHOE B3aUMOJICHCTBUE, BO3PACTAET, CPE3
MUK yIUIMHSIETCs OoJiee 3aMEeTHO.

Korma xonmdecTBo aHanmuta BO BBEAEHHOH mpoOe, yMeHbIIAsCh, MPHOIHU-
KaeTcs K 00IIeMy KOJIMUECTBY JOCTYITHBIX CHIIAHOJIBHBIX TPYIIIT Ha TOBEPXHOCTH
copOeHTa, cuiaaHO(UIEHOE B3aMMOIEHCTBUE CTAHOBUTCS NPEOOIagalonyuM Me-
XaHU3MOM YAEpKUBaHUA, U k' yBenmanuBaeTcs. [[0CKONbKY CHIIaHOIBHBIE TPYIIIHI
HEOJHOPOIHBI IO MPHUPOJE, ITO YBEIMUCHHE MPOTOIIKACTCS 110 MEpe YMEHBIIIe-
HUS KOHIICHTPALWH, T.K. IEHTPHI, TAC NPOsBIIseTCS Oojee CHIBHOE CBA3BIBAHHE,
HAYMHAIOT B OOJBIIEH CTETEHW BIHMATH Ha yACpKMBaHHE. YKa3aHHOE SBJICHHE
HAAJEKUT UCKIIOUUTh, MOCKOJIBKY, HalmpuUMep, B KJIMHUYECKOM aHanuse (rnae
KOHLCHTPAIMsI aHAINTa MOXKET MEHSThCS B IIMPOKHUX Ipeaeiax) uiaeHTuduka-
LU0 3a4aCTYIO OCYLIECTBISIOT 110 BPEMEHHU yIEPKUBAHUS.

C oTolt Henpio ciepyeT HMpUHATH psix Mep. [Ipexne Bcero, MCIoiab30BaTh
MOIU(UKATOPBl TONBMXXKHON (pa3bl, YTOOBI TPENOTBPATHTh B3aUMOJCHCTBHUE
aHaJIMTa C IOBEPXHOCTHI0. He coBceM OOBIYHBIN MTOIX0/ COCTOHUT B TOM, YTOOBI B
KavyecTBe MoauduKaTopa 106aBUTh K aHAINTY OCHOBHBIN aMWH, HAIpUMEp, TPHU-
STHIaMHUH. MOJIEKyIJIBl 3TOr0 MOIU(HKATOpPAa KOHKYPHPYIOT C aHAJIH3HPYEMbIM
aMHHOM I10 OTHOIICHMIO K CHJIAHOJBHBIM rpynmaM. Eciii ucronb3yroTcs 0CHOB-
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HBIC MOJTU(HUKATOPHI MOABHKHON (ha3bl, 00sA3aTCILHO CICIyET HCIOIb30BaTh
HACHIIIAIONIYIO MPEIKOJOHKY WM 3alUTHYIO MPEIKOJIOHKY, YTOOBI 3al[UTHTh
AQHATTUTHYECKYIO KOJIOHKY OT OBICTPOTO BBIXO/A U3 CTPOSL.

Bonee pacnpocTpaHEHHBIH OAXOJ K HMCHOJIB30BAHUIO MOJU(UKATOPOB IOJ-
BIDKHOHM (ha3bl COCTOUT B TOM, YTOOBI JOOABUTH CHIIbHYIO OPraHMYECKYIO KHC-
JOTY, 9TO MPHUBEAET K IOJHOMY NPOTOHHPOBAHUIO aMHHA, a 3HAYUT, OCIAOUT
cunanouibHble B3aumojeiicTBus. UYaine Bcero 37eCh HMCHOJBb3YIOT TpH-
¢dbropykcycHyto kucioTy. KoHIeHTparus Takux MOAU(PUKATOPOB TOJHKHA OBITH
ropasjo BbIlIE, YEM aHAINTA, OOBIYHO OHA COCTABISET, B OOBEMHBIX JOJSX, OT
0,1 mo 0,5%. CunpHBIM aKIENTOPOM BOJOPOIHBIX CBS3€H SBIACTCS TaKKe
terparugpodypan. OH mpezncraBinsier coboit 3ddexTHBHBIN MomudukaTop MU
HCTIONB3yeTCs B 00BEMHBIX 10X 0T 1 10 5 %.

[TpoMBINUICHHOCTBIO BBIITYCKAIOTCS TaK)XKe CIIEIHAIbHBIM 00pa3oM 00pabo-
TaHHBIC KOJIOHKH, B KOTOPBIX BIMSHHE OCTATOYHBIX CHJIAHOJNBHBIX TPYII 3HAYH-
TeIbHO CcHmKeHO. OO0paboTka MOXKET TMPEACTaBIAThL COOOH JCaKTHBAITUIO
MOBEPXHOCTH WJIM JHA-KANINUHT. Takhe KOJOHKH CIEeNHUANBHO pPEKIaMHPYIOT,
MOCKOJIbKY YIUIMHEHHE «XBOCTOBY» IMKOB aMHHOCOEIMHEHUH M €ro mpenoTBpa-
LIeHHEe 3aHUMAeT XPOMAaTOrpaduCTOB TOBOJIBHO ABHO.

HEIITATHAS CUTYAILIMSA K 8. IlocTeneHHoe yBeJuYeHHE MUKA MPH
MOCJIEIOBATEILHOM BBO/I€ HECKOJIBKMX OJMHAKOBBIX MP00. DTO sBICHUE
0OBITHO HaOIIOAAaETCS NP aHAN3e OCITKOB WIIH JPYTHX MaKPOMOJIEKYJI.

YCTPAHEHUE. AncopOuyst 6enkoB Ha pa3HbIX JIEMEHTax XpomaTorpadu-
YECKOW CHUCTEMBI — MOCTOSHHBIM MCTOYHHUK OIIMOOK. [0 B TOM, YTO OOBIYHO
paboTaIOT CO CTOJIb HU3KUMH KOHIIEHTPAIMsAMHU OEJIKOB, YTO HA IEHTPax afcopo-
IIUF MOXET 3aJep KUBaThCS 3aMETHAas YacTh WX MOJEKyJd. AJcopOmms MMeeT
MECTO B OCHOBHOM Ha TPEX 3JIeMEHTax xpomarorpada: KOJIOHKE, COCTUHHUTENb-
HBIX TPYOKax M WHKEKTOpE.

YCTaHOBIICHO, YTO HAa HWHXKEKTOPaX M TPYOKaX KOJIOHOK W3 HEpPIKABCHOIIECH
CTaJIi HAOII0aeTCsl CHIIbHAS aAcopOIHs OEIKOB. AJICOPOIHS 9acTO COMPOBOXK-
JaeTcs JIeHATypanueil. B mporecce neHatypanuu TpéXMepHas CTPYKTypa MoJie-
Kynbl Oeika Hapymraercsi, oOpa3yloTcs MHOKECTBEHHBIE LEHTPHI B3aMMOJEHi-
CTBHSI MOJIEKYJI C TIOBEPXHOCTBIO MeTaylta. BenmencTBue 3Toro, mporece aecopo-
A OOBIYHO OTIPEJICNIACTCS KUHETHKOW (B OTJIMYHE OT OBICTPOTro, Ompenese-
MOTO TEPMOIMHAMUKOHN, IpoIiecca JOCTHKECHUS PABHOBECHOTO COCTOSIHUS, KOTO-
PpBIif Yare BCero BCTpevaeTcs MpH XxpoMaTtorpadudeckoM paszaeicHuu). CHIIBHO
CBSI3aHHBIN C IMMOBEPXHOCTHIO JICHATYPHPOBAHHBIA OCJOK, B KOHCYHOM HTOTE,
JIECOPOUPYETCs C ATUX AIEMEHTOB CUCTEMBI, HO HACTOJBKO MEIJICHHO M B TAKOM
MaJIOM KOJHMYECTBE, YTO HE OOHApyXHBaeTcs JeTekTopoM. Ho ommbku, ucrou-
HUKOM KOTOPBIX CIIy’KaT BBIIIEYKa3aHHBIC AIEMEHTHI XpOMaTOrpaUIecKoi CHc-
TEMBI, IIOJTHOCTBIO TIEPEKPHIBAIOTCA BIMSHHAEM aJCOPOINH B KOJIOHKE, TOCKOJIBKY
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1} - .

10 20 30 40 50

KoHueHTpauums, MM

Puc. 3.37. (A) 3aBucumocTb k' OT KOHUEHTpauuu ans 2,6-guamuHonupuaunHa (JAM). (B) Mpodunn nukos
BPEMEHA YOEPKMBAHUSI MPU YMEHBLLEHUN KOHLEHTPALMM (3HAYEHWUsl COOTBETCTBYKOT MPMBELEHHBIM Ha
rpachuke 3aBucumocTu k): kpueas 1 — 50 MM; kpueas 2 — 25 MM; kpueas 3 — 12,5 MM; kpuBas 4 — 6 MM;
kpueas 5 — 3 MM; kpuBas 6 — 1 MM. Muky ANs ManbiX KOHLEHTPaLWIA yBeNUYeHb! AN NPUBEAEHNS K OBHOMY
MacluTaby.
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B TpyOOIIpOBOAaX yzAeibHasi MOBEPXHOCTh O4eHb Majia. COOTBETCTBEHHO, IJIaB-
Hasl HeIPUSTHOCTb, KOTOpas MOXKET CIIyYUTHCS C COCJUHUTEIbHBIMHU KaIHMJLIs-
paMu — 3TO UX 3aKyIOPHBaHUE W3-32 OCAXKICHIS OCIIKOB Ha MMOBEPXHOCTH B TEUE-
HUE JUTMTEIHHOTO BpeMeHH. UToObl M30ekaTh OMMUOOK, HEOOXOAMMO TEePHOJIN-
YeCKH OYMINAThL TPyOOmpoBobl. MIHON MOAX0A COCTOMT B TOM, YTOOBI BOOOIIE
WCKJTIOYUTHh M3 CHUCTEMBI HEP)KaBEIOIIYIO CTaimb. Yamie Bcero BMECTO Heé s
M3TOTOBJICHUSI COCAMHUTENBHBIX TPYOOIPOBOJIOB, HHXXEKTOPOB, (GPUTT U KOJIO-
HOK ucnonb3ytoT nosnmddupapupkeron (II193K). Ilpumensiercst Taxke THTaH.
OTH MaTepuabl CYMTAIOT OMOJIOTNYECKH COBMECTUMBIMH, HO B JICHCTBUTEIHHO-
CTH OHU HPOCTO BBHI3BIBAIOT MEHBUIYIO JEHATYpaLMIO Oenka (M MMEIOT MEHbIIe
IIEHTPOB aJICOPOIINN), UeM HeprKaBeroIas CTalb.

B konoHKe HEHTpHI aJcopOIMN UMEIOTCS, KaK Ha (PUTTE U Ha MOBEPXHOCTH
copOenra. IToBepXHOCTh (DPUTTHI 3HAYUTEINEHO MEHbIE, YeM MaTepHaia HaOuB-
ki (10 100 cm” Ha dpurre, cBbime 100 M Ha konouke). OfHAKO BPHUTTHL, KAK 1
COCIIMHUTENbHBIE TPYOKH, IOJBEPXKEHbI 3aKynopuaHWio. Bmecro ¢purr u3
HEeprKaBeIOIeH CTalli, MOXHO UCTIONB30BaTh u3aenus u3 [199K u Turana.

Tenmepsr cremyer paccMOTPETh IPOIECCHI, MPOUCXOMAIIME HA MaTepuae
HaOWBKH. B ciyuae ananmsa OenkoB, mpoOy 3a4acTyro TOTOBST B BOJHOM Oydepe
1 BBOIAT B KOJIOHKY C THIpPOQOOHON moBepXHOCThIO (Hampumep, C; wim Cig).
B3anmoneticTBre Mex Iy OEITKOM U MOJIEKYJIAMU MMOBEPXHOCTH € THAPOPOOHBIMU
CBSI3SIMU 4acTO MPHUBOIUT K JeHaTypauuu Oenka. Kpome Toro, Ha MOBEpXHOCTH
UMEIOTCS LICHTPBI, I/Ie BO3MOXHO 00pa30BaHHE CHJIBHBIX BOIOPOIHBIX CBSI3eH —
OCTaTOYHBIC CHIIAHOJBHEIC TPYMIbL. [Ipoliece neHaTypanuu 34ech HIET MEIJICH-
HO, HO JICHATYPUPOBAHHBIA OCIIOK OYCHb CHJIBHO B3aUMOJICHCTBYET KaK C MPUBHU-
Toi (pa3ol, TAK ¥ C MHOTOYUCIICHHBIMH OCTAaTOYHBIMU CHJIAHOJBHBIMH TPYIIIa-
Mu. JlecopOuus ¢ MOCIeTHNX MPOTEKAaeT KpaliHe MEICHHO, OOBIYHO HACTOJIEKO
MEJUICHHO, YTO 32 BpeMsl XpOMAaTOrpad)MuecKoro OIbITa 3TO IMPOSIBISETCS OT
MOSIBJICHHST HEOOJIBILIOTO «XBOCTA» MHKA JI0 CHIBHOTO Pa3MbIBAHUS THKA U JAXKe
HeoOpaTuMol ajcopOumu (T.€. KOHIICHTPAIMS B JII0ATE 0Ka3bIBAETCS HACTOIBKO
HHU3KOH, 4TO HE ONPEIEISIETCS JETEKTOPOM).

B kakoil cremeHn 3TH SBICHUS MPOSBATCS B XpOMaTOrpaHuecKOM OIIBITE,
3aBUCHUT OT MHOXeECTBa mepeMeHHBIX. K HuM oTHOcATCs THapohoOHOCTL Oernka,
NErKOCTh €ro JIeHATypalluu, MpUpoJa OPraHMYEeCKOW COCTaBISIONMIEH U €€ KOH-
[EHTPANUY B TIPoOe U MOABIKHON (Daze, XapakTep MPHUBUTOH (Da3bl, KOJTUIECTBO
OCTaTOYHBIX CHJIAHOJBHBIX TPYII HA TIOBEPXHOCTH HAOMBKH, TEMIIEpaTypa, mpo-
MEXKYTOK BPEMEHH MEX]y BBOJAMH MOCIEIOBATEIBHBIX MPOO, PACXOM DITFOCHTA,
(dhopMa U TPOJOIKUTEIFHOCTh TpajreHTa (C YIETOM BpEMEHH ypaBHOBCIIHBA-
HUs). JloCTaTOYHO B3MISHYTH HA 3TOT MEpPEYCHb, YTOOBI TMOHATH, IMOYEMY Ha-
CTOJILKO TPYACH KOJIMYECTBEHHBIM aHanmmu3 OenkoB. HeoOxoamMo oOpaTuTh BHU-
MaHHe Ha TO, YTO 37€Ch UYPE3BBIYAMHO BaXXKHBI (DAKTOPHI, KOTOPHIE OOBIYHO
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BOOOIIE HE BIUAIOT WIK CJIa00 BIUSIOT HA Pa3JICICHUE, ONPEACIICMOE TEPMO/IH-
HAMHKOW: MPOMEKYTOK BPEMEHH MEXIy IpoOamu, pacxo, npoduib rpaaucHTa
1 HE3HAYUTENLHbIC N3MEHEHHSI XapaKkTepa MOBEPXHOCTH HAOMBKHU (HO 3TO Hanbo-
Jiee CYIIECTBEHHBIE M3 ()aKTOPOB).

IocnencTBusi aHanmM3a TakuX MPOO IS KOJOHKH YPE3BBHIYAHHO BaXKHEI.
[IpencraBum cebe, 4TO B KaXKIOW KOJOHKE MMEETCS OJHO U TO K€ KOJHMYECTBO
LEHTPOB a[ICOPOLMH, U MOCIe BBOJA MOAPS HECKOJIBKUX MPOO BCE OHU HACHI-
maroTes OenkoM. XpoMaTorpaMMbl BO BCEX MOCIEIYIOIIMX OIbITaX OYIyT
HOPMaJBHBIMH U BOCIPOW3BOJMMBIMU (CEPUIO TaKUX OIBITOB HILUTIOCTPHPYET
puc. 3.38). Tlo cyTu, 3TO HalmOMHHAET 3allOJHEHHWE IOBEPXHOCTH COpOCHTA
KOJIOHKH MOH-TIAPHBIM peareHToM mepen aHamu3oM. OnHako 1r00bie U3MEHEHUS
TUTIA U KOJUYECTBA [ICHTPOB aJICOPOIMU OT KOJIOHKH K KOJOHKE MM OT HapTHH
MaTepualia HaOMBKH K MApTHH OyIyT UMETh CepbE3HBIC XpoMarorpaduveckue
MTOCTICICTBHSL.

HaxkoHnern, u3MeHEHHsI KOHIICHTpAaIUMU Oclika B MpoOe MPHUBOIAT K TEM IKE
U3MCHCHHSM BPEMCHH YACPKUBaHUS, KaK SIBICHHS, PACCMOTPEHHEBIC B pasie-
ne 3.2.B. 3mech, BIpoueM, UMCIOTCS YCIIOKHSIOMIUE 00CTOSTEIBCTBA: MOJICKYJIIBI
Oenka, B OTIMYME OT HEOOJBINUX MOJCKYHI 2,0-TUAMHHOIHPHUIUHA, TPUCOCIH-

A L

Puc. 3.38. (A) XorocToil rpafumeHTHbIA OMbIT: aLeTOHNTPUI-Boaa-TeTpadTopykcycHas kucrnota (TOY)
30:70:0,1 = aueToHutpun-TOY 100:0,1 Ha konoHke Cs. (B) Mepsas npoba suuHoro anbbymuta. (B) Bropas
npoba. (') Tpetbst 1 Bce nmocrieaytolme npobbl. B koroHke obpasosarncs croit anbbymuHa Ha aKkTUBHbIX
ueHTpax. Co BpeMeHeM 3Tu LIEHTPbI MOryT ocBOBGOAMTLCS OT Genka, eCcrv MPOMEXYTOK BPEMEHU Mexay
BBOAAMM NPoGbl 3HAYMTENBHO YBENUYMTCS N BYfeT BbINOMHEHA OYUCTKA KOMOHKA.
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HSIOTCSI K MHOXCCTBECHHBIM LIEHTpaM ajcopOruu. [Ipu MajibIX KOHIICHTPAIHIX
Oenka s TOCTHIKCHHUS PAaBHOBECHOT'O COCTOSIHHS, B KOTOPOM BO3MOXKHO KOJIH-
YECTBEHHOE OIpE/eSeHHe, HEOOXOMUMO BBECTH MOIPSA MHOro mnpoO. Jlydiie
Bcero, paboTas ¢ 6eTKaMy U JPYTHMHA MaKpOMOJIEKYJIaMH, IEHCTBOBATh B 00JIac-
TH HauOOJBUIMX KOHLEHTPALMUH, el MPUEeMIIEMbIX C TOYKH 3PEHHs HArpy3Kd
KOJIOHKH U JINHEHHOCTH OTKIIUKA JIETEKTOpa.

HEIOITATHAS CUTYALIMA K 9. IToreps 3¢ deKTUBHOCTH U pa3pelne-
Hust. [IposiBisieTcst B BUjiE IIOCTENEHHOTO YMEHbIIEHUs! N ¢ TeYeHHEM BPEMEHH.

YCTPAHEHUE. Iloteps s¢dexTrBHOCTH XpomaTorpada MokeT OBITH clie/-
CTBHEM OJTHOTO MJIM HECKOJIbKMX OJTHOBPEMEHHO U3 CIIEIYIOUINX SBJICHHUH: cTape-
HHE KOJIOHKH, HAKOIUIEHHE B KOJOHKE HEONpEeIeIIeMbIX 3arpsa3HUTeNel, Herpa-
BIJIBHOE NIPUTOTOBJICHNE MOABMXKHOM (ha3bl, M3MEHEHHE TEMIIEpaTypbl CUCTEMBL.
[pusHakaMu cTapeHUs SBIAIOTCS, IIOMHUMO IIOTEPH pa3pelIeHHs, oTeps yaep-
KMBaHUS, 3aMETHOE YJUIMHEHHE cpe3a IHKOB, YIBOGHHE WM PACILEIUICHUE
nkoB. [Ipumeps! motepu 3¢ HeKTUBHOCTH MILTIOCTPUPYET pHc. 3.39.

CrapeHue M yXyZAIICHHE CBOHCTB KOJIOHKH — 3TO €CTECTBEHHBIN MpoIIecc.
CKOpOCTh 3TOTO IpoIlecca 3aBHUCHT OT KOJMYECTBa BBEACHHBIX MpoO, THIIA

A b
— —

Puc. 3.39. PasgeneHve 3amelLéHHbIX (eHONoB (0-thenundeHon v f-amundeHon) Ha konoHke Cis; MOOBIX-
Hasi (basa — CMech aLeToHUTpUna ¢ Bogol. (A) Oba nuka pacluenneHbl. IT0 FOBOPUT O 3arpsisHEHUU PpUTTbI
UMK OCaXAEHNM CTOPOHHUX BELLECTB B FONIOBHOM YaCT KONMOHKW. (B) TOT e OMbIT NOCMe OYNCTKM KOMOHKN
06paTHON NPOMBIBKOI CMECH M30MPONKIIOBOrO CMpTa ¢ BoAoi 1 TOY B cooTHoLweHumn 50:50:2.
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UCIIONIb30BAaHHOM IMOJBIKHOM (a3, Oydepa (ecau OH HCHoib30Baics), padbo-
Yero AaBJICHUs (3aBHUCSILETO OT COCTaBa NOABIKHON (a3bl, TEMIIEPATYpPhl pacxo-
Jla) ¥ THTIa COpOeHTA.

Bo MHorHux 1abopatopusx celdyac perucTpUpyOT KOJIUYECTBO MPOoO, BBEAEH-
HBIX J0 3aMEHbI KOJOHKH. XOTS 3TO M MPEKPACHOE CPEJICTBO OIpeNeICHUs rpa-
(uKa periaMeHTHBIX Pa0OT MO 3aMEHE KOJIOHKH, 3TO MOXKET, C APYTrOod CTOPOHBI,
BEI3BaTh HEONPABIAHHBIC OXHIAHHUS IO OTHOIIEHHIO K paboYMM mapaMerpam
KOJIOHKH B JIOJITOCPOYHOM mepcnekTtuBe. Hanpumep, To, 4TO HAa OJHOU KOJIOHKE
nponenana 1000 aHaMM30B, W MPH OTOM IOKA3aTeNM CHUCTEMBI HE BBINIUIA 32
npenesbl MPUTOTHOCTH, a Ha APYrod KOJOHKE yIaioch Mpojaenarh ToJdbko 750
OTBITOB, HE O3HAYAET, YTO BTOPAas KOJOHKA ObLIA XyXe IEepPBOH WM BOOOIIE
Obl1a HETIPHEMJIEMOIA.

He menee BayKHBIM TOKa3aTeneM, YeM KOJIMYECTBO BBEAEHHBIX MO0, SBISET-
Cs TIPOJOIDKUTEIBHOCTD aHAINN30B (WJIM KOJIMYECTBO TOABIDKHOHN (ha3bl, MPOITy-
IIEHHOHM dYepe3 KOJOHKY). JTO 0COOCHHO BakKHO, KOTZa B TOABW)XKHOU (hase
conepxkarcs Oydepsl, 3HaueHne pH koTopsix MeHee 2 wiu Oonee 7, MO0 KOH-
ueHtpanus Oydepa miu comu npessimaer 50 MM. B npuBeCHHBIX BBIIIC CITY-
Yasix BO3MOJXKHO, YTO CHUCTEMY, Ha KOTOpo#l Obutn mpojenansl 1000 ombITOB, OT-
KITIIOYaJl Ha HOYB IOCJIE OYEpEeIHOW CEepHH OIBITOB, a Ta, HA KOTOPOH OBIIO
BBITIONTHEHO Bcero 750 ombITOB, paboTania u 1o HoyaM. Toraa Bo BTOPOM cliydae
obmuit 006EM MOABMKHON (Da3wl, Mpormeameld yepe3 KOJOHKY, TOpas3/io BHIIIE,
YeM B TIEPBOM, a 3HAYUT, MOXKHO TIpenrojiaraTb 0ojee 3aMETHOE PAacTBOPECHHE
MaTepuaia HaOMBKH.

ITomumo 3TOTO, Bee POOBI, JaKe B OAHON CEPHH MOTOYHBIX aHAIU30B, OTJIU-
Yal0TCS IPYT OT APYyra. B HUX MOTYT HMEThCS B pa3HBIX KOJIMUECTBAX BEIIECTBA,
CIOCOOHBIE K OCaKACHHIO, KOTOPBIC HAKAIUIMBAIOTCS B TOJIOBHOW YacTH KOJIOH-
KH, HE DJIIOUPYIOTCS WM KpaiiHe MeJUIEHHO SIIOMPYIOTCS U3 Heé U He ompefe-
JISIOTCSL JETEKTOpPOM. DTO — BeChbMa paclpoCTpaHEHHBIM ciydail. [Ipu Takux
00CTOSITEILCTBAX MOXKHO 3HAYMTEIIFHO YBEJIMUYHUTH CPOK CIY)KOBI KOJIOHKH, €CITH
PETryIIIpHO MIPOMBIBATH €€ ¢ 00paleHneM MOTOKa.

Yare Bcero Uit MPOMBIBAHKSI KOJOHKU HUCIIONB3YIOT 00JIee CHITBHBIN pacTBO-
puTenb, YeM Ui aHaiau3a. Eciau paboTa oCcyIIecTBISIaCh B TPAAUCHTHOM PEKU-
Me, U MPOMBIBaHUS OepyT OoJiee CHIIBHBIA PacTBOPUTEINb, YeM B KOHIIC Tpa-
JVICHTHOTO OMbITa (OOBIYHO MPUMEHSIOT B YHCTOM BHUAE 0OJee CWIBHBIA U3
pPacTBOPHUTENICH, HMCIIOIB30BAHHBIX B T'PAJWCHTHOM pekume). Hampumep, ecim
paszesieHne IPOBOAMIOCH B H30KPATHUCCKOM PEKUME Ha CMECH alleTOHUTPHIIA C
BOZIOW B COOTHOIIEHHH OO0BEMHBIX mojeit 70:30 (niam Ha TaKOM COOTHOIICHHUU
OKaHYUBAJICS TPATUEHTHOE pasfeicHHE), IS MPOMBIBAHUS IEIECO00Pa3HO HC-
MOJIb30BAaTh YHCTHIN ANCTOHUTPHI I CMECh aleTOHHUTPUIA C METAaHOJIOM B
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cooTHomeHnn o0bEMHBIX noneid 70:30. Ilpu sTom He ciepyer 3a0bIBaTh, 4TO
NPOMBIBaHHE KOJIOHKH HE 00s3aTesIbHO OyaeT 3 (QEeKTUBHBIM TOTa, KOrnaa Mpu-
MEHSIETCSI DJIIOCHT, OOCCIICYMBAIONINIA CHIBHOE AIIIOMPOBAHUE AHAIH3HPYEMBIX
BEIIEeCTB. B KOHIIE KOHIIOB, aHAJHUTHI y>K€ MOTJIH M BEIMTH U3 KOJOHKH. CKopee,
HYXKHO TaK 10omo0paTh pacTBOPUTENH ISl MMPOMBIBAHHUS, YTOOBI OH BBIMBUI H3
KOJIOHKH T€ KOMIIOHEHTHI HpPOOBI, KOTOpBIE HE BBIIUIM BO BpeMs aHAJH3a.
3a4acTyro 3TO 03HAYAET, YTO HY>KHO NPUMEHHUTh COBEPILEHHO IPYroi 3JroeHT. B
obpaiménno-¢pa3Hoil Xxpomarorpaguu MOMYJISIPHEI CMECH M30IPOITHIIOBOTO CITHP-
Ta ¢ Bogoi ¢ no6askoit TOK B xommyectse 0,2 — 0,5 %. M3onponminosslii ciupt
UCIIOJIB3YIOT MTOTOMY, YTO 3TO — NMPEKPACHBIH PACTBOPUTENH IIMPOKOTO CHEKTpa
kiaccoB coenuHennit. TOK — cunpHast kucinoTa, e€ Ha3HaueHUe — MPOTOHU3AIUS
OCTaTKOB aMHHOB M KapOOKCHIIOBBIX KHCJIOT, ITOCJIC YeTO OHHM JIeTYe BBIBOJSATCS
13 KOJMOHKH. Yepe3 KOJIOHKY HY)XHO IIPOITyCTHTh, IO MEHBIIEH Mepe, IeCSITH-
KpaTHblid €€ 00béM. OueHb 3((HEKTHBHONH MEpOU SBIISETCS TMPOIOJDKUTEIbHAS
MPOMBIBKA KOJOHKHM B TE€UYEHHE HOYHM NMPU MayioM pacxozpe. CienyeT NOMHHTH,
BIPOYEM, YTO MPHU PabOTE CO CMECSMH M30MPOIMIOBOTO CIIUPTa C BOJIOU B CHC-
TeMe 00pa3yloTcsl 3HaUNUTEIbHBIE Nepenaabl naBieHus. Heooxoqumo otperynu-
pOBaTh CKOPOCTh IOTOKA COOTBETCTBEHHO. [Ipu npomviéanuu HU 6 KoeMm ciyyae
He credyem 0ONyCKamb NPOX0ICOeHUs. pACmBEOpUumens yepes oemexkmop!

Emé omur vacto BcTpevaromuiics NMpuéM — MPOMBIBKA KOJIOHKH ¢ 00pa-
MICHUEM IOTOKA. 3JIeCh PAacTBOPUTENh Yepe3 KOJOHKY MyCKAalT B 0OpaTHOM
HATIPaBJICHUU, T.C. OKOHCYHBIN (PUTHHT KOJIOHKHM CTAaHOBUTCSI TOJOBHBIM. MeTo-
JIMKa TIPOMBIBKHM Ta K€, YTO ONHMCaHa BHIME. [[perMMyIIecTBO Takoro crmocoda B
TOM, YTO XOPOIIIO BBIMBIBAIOLINECS MIPH 3TOM BEUIECTBAa HE MPOTOHSIOTCS depes
BCI0O KOJIOHKY, a COpachIBarOTCS M3 TOJIOBHOW e€ dacth. EnwHCTBeHHAsr omac-
HOCTB, TIOKaJIyl, COCTOUT B TOM, YTO, €CITH KOJIOHKA CTapasi, 0COOCHHO €CIH B ¢
TOJIOBHOW YaCTH YCIIENM 00pa3oBaThCs IMOJIOCTH, MOJada TABICHUS BO BCTPEY-
HOM HATPaBJICHUU MOXKET IPUBECTH K HAPYIICHHUIO [EIOCTHOCTH HAOWUBKU. DTO
yare BCEro MPHUBOAUT K PE3KOMY, a B PsJiC CIy4acB — THOCIBHOMY YXYILICHUIO
pabounx mapaMeTpoB KOJNOHKH. YUTOOBI CBECTH K MHHHUMYMY BEPOSTHOCTh
mo100HOTO SABJICHUS, OOPATHYIO IPOMBIBKY BBITTOJIHATH CIEAYET MEIUICHHO, JTy4-
e BCEro B HOYHOE BpeMs. DTO TO3BOJIUT OOECHEUNTh NMPHEMIIEMBIH TMepenasn
JaBJIeHUs 3a cU4€T HeOOIBIIOTo pacxoaa (HanmpumMep, He 6omee 0,2 MII/MUH).

Jist TOrO 4TOOBI ONPEACIHUTh, KOTAa MEHATh KOJOHKY, TYYIIE BCETO PETyIIsp-
HO KOHTPOJIMPOBATh 3HAYCHHs Psifa MapaMeTpOB MPUTOTHOCTH CHUCTEMBI (CM.
paznen 3.12). Ecnim N wiy o yMEHBIIAIOTCS HWKE HEKOTOPOTO MPEeneIbHOTO
3HAYEHHS 32 HEOOBIYHO KOPOTKOE BpeMs, Hy’KHO UCKATh UCTOYHHK HEUCIIPABHO-
ctiu. Ecnm ke cpok Ciry’kObl KOJIOHKH OJIM30K K OXKHJAaeMOMY, HEOOXOINMO
MPOCTO 3aMCHUTH KOJIOHKY.
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HEIITATHAS CUTYALMSA K 10. Bpemsi BbIX0a NMKOB ONpeieisieMbIX
BeIIeCTB OJHM3K0 K BPEMEHH BBIX0/a HEYAeP:KMBAEMOI0 BelIecTBa WJIH
coBmajaer ¢ HUM. [Ipy 3TOM BBICOTa TMKOB MOKET OCTaBaTHCSI HEM3MEHHOH TN
BO3pacTaTh B CepUM OOMHAKOBHEIX IpoO (puc. 3.40). B stom ciydae mpu moaro-
TOBKE NMPOO MCIOIB30BAJICS PSI KUCIOT.

YCTPAHEHHE. 3T0T BOompoc paccMaTpHUBaeTCs B pasfenie O KOJIOHKAaX He
MOTOMY, YTO COOTBETCTBYIOIINE OMIMOKM CBSI3aHBI C CAaMHMH IO cebe KOJIOH-
KaMH, a TIOTOMY, YTO OmpejesieHne MEPTBOro oObEMa CHCTEMBI BCETNa KpaiiHe

|

- - A _ LNy

Puc. 3.40. (A) XpomaTorpamma 4eTbIPEX KUCMOTHBbIX COCTABMSIOLLMX KIHOKBEHHOTO COKa, pa3baBneHHoro
BOAHbIM pacTBopoM noasuxHol dasbl (0,1-monspHas HsPOa), feTektpoBaHue Ha AnvHe BomHbl 205 HM.
Mpobbi (B) u (I) oumnweHbl nocpeactsom TOS fo aHanusa. (b) CtaHgapT, NPUroTOBREHHbIA B MOLBIKHOM
ase. Bee yeTbipe nuka Y€TKo BuAHbI. (B) Mpoba, npuroToBnenHas B 1-monspHoit HCI. Cnepyet obpatutb
BHUMaHWe Ha Bbixog Gomblworo muka HCl B Havane xpomatorpamMbl. AHanoruyHble noBGOYHbIE MUKW
nornyyeHbl npu ucnonb3osaHum HNOs; u H.SOs. () Mpoba pacteopeHa B 1-momsipHoit HiPOs Ha
XpomaTorpamme NpuCyTCTBYET HEBOMBLLON MK U3-3a HECOOTBETCTBUS KOHLEHTpaLuit HaPOx.
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BaXHO. J[Ba OCHOBHBIX mapameTpa cucteMsl BOXKX — Beanuunnsl e€ MEPTBOro u
X0JI0cTOro 006EMOB. MEPTBBIN 00BEM — 3TO CyMMa BCeX 00OBEMOB B CUCTEME OT
MHXKEKTOpa 10 JETEKTOpa, B JOMYIIEHHWH, YTO B3aUMOJCHCTBHE C HAOMBKOH U
JKCKJIIO3USl TI0 pa3MepaM HE UMEIOT MeCTa. XOJOCTOW 00BEM BKIIIOYAET BCE
00BEMBI CHUCTEMBI OT MECTa CMEIICHHUS JJIOEHTOB JI0 WHXKEKTopa (TpyOorpo-
BOJIBI, TIPEJKOJIOHKH ¥ QUIILTP B TIOTOKE).

Ornenka MEPTBOTO 00BEMA MOXKET Cpa3y IOKa3aTh, HOpMaJbHO JIU paboTaer
cuctema. Emé Baknee 9To mis cpaBHeHUs aAByx cucteM BOXXX. [Mo ero 3Haue-
HUIO HETPYIHO 3aMETHTh, YTO B CHCTEME UMEIOTCS W3JUIITHUNA BHEKOJOHOYHBIN
00BEM HITH TEUb.

3HaHHE X0JIOCTOr0 00bEMa XpoMaTorpaduIecKol CUCTEMBI OKa3bIBACTCS CY-
LIECTBEHHBIM JUIS YCTPAaHCHUS! HEUCIPABHOCTEH M TMEPEHECEHUS! I'PaJHUEHTHBIX
METOJIMK C OJTHOTO Mpubopa Ha apyroi. Kak yxe ynmoMHUHAIOCh BbIlIE, TPaIMCHT-
HBIH PEKUM DIIIOMPOBAHMS HAYMHACTCSI TOJBKO IIOCIE TOTrO, KaK U3MEHEHHE B
COCTaBe MOABIXHOM (pa3bl TOCTHIaeT TOJIOBEI KOJIOHKH, @ HE HEMEUICHHO T10CTIe
CMEUIMBaHMS IOJBIKHOM (a3pl HacocoM. XoyocToH 00BEM pa3HBIX CHCTEM
HAcOCOB MOJKET Pa3iM4aThCsl, MOPOI OYeHb CYyIIeCTBEHHO (OT MeHee 1 Mil 710
CBBIIIIE 4 MIT).

Kakue MMEHHO >J€MEHTHI CHUCTEMBI BHOCST OCHOBHOM BKJIJ B MEPTBBIN
00bEM HEOOXOIMMO 3HaTh, YTOOBI M30€XKaTh IOJyYEHUS XpOMATorpamMM, Ha
KOTOPBIX BpeMs BBIXOJla aHATM3MPYEMBIX BEIIECTB OJM3KO KO BPEMEHH BBIXOJA
MMKa HEyJIep)KUBAaeMOr0o BellecTBa. B 3ToM palioHe XpomarorpamM 4acto Hal-
JFOJIAFOTCS BCIUIECKH HYJIEBOW JIMHUY, CBS3aHHBIE C N3MCHEHHEM JaBJICHUS, BO3-
MYILICHUSIMU TIOKa3aTells MPEIOMIICHUS U3-3a TUIOXOT0 MoJ00pa pacTBOPUTEICH,
MOTJIOMIAIOIINMHY (MM aKTUBHO BIMAIOIIMMHY Ha JIETEKTOP) HOHAMHM W 3aTpsi3HU-
TENSIMH.

IIpu m3ydeHnn pe3yabTaToOB, MOKa3aHHBIX Ha pHC. 3.40, ObUIO YCTaHOBIEHO,
YTO Ha 3Tale MpoOOMOATrOTOBKH HAaYaIM MCIOIb30BaTh ApYryro kuciorty. Cosns-
Hasl KHCJIOTa MMeEET MOTJIONIEHHE Ha MaJloW AJMHE BOJIHBI, a (hochopHass — HET.
Kpome Toro, comsHas KHCIOTa OCOOCHHO arpecCHMBHA 110 OTHOIICHHIO KaK K
JIETaJISIM U3 HEpIKaBEIOIIEH cTalll, TaKk ¥ K COpOEHTaM Ha CHIIMKareJIeBOH OCHOBE
B BOXX. ITo Mepe BO3MOKHOCTH, HE CIEeIyeT UCHOIb30BATh CONSHYIO KHCIIOTY,
a 3aMeHATh e¢ OpraHuyeckod (TpU(TOPYKCYCHOM WM YKCYCHOM) WM MEHee
arpecCHUBHON HeopraHudeckod (Hampumep, QocdopHoit) kucinotoi. Eciam sto
HEBO3MOXHO, HEOOXOJUMO HCIIOIb30BaTh JETAIN XpoMarorpada, BbITOTHEHHbIE
W3 MaTepualoB, YCTOWYMBBIX K arpecCHBHBIM HEOPTaHHMYECKHM KHCIOTaM,
Hampumep, [1D9K.

HEHITATHASA CUTYALIUSA K 11. Pa3noskeHue coeTUHEHUIT B KOJOHKe.
BemecTtBa MOTYT pasyiaraTbCsi BHyTPH KOJOHKH HM3-32 PEAKIMH MPU KOHTAKTE C
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MOJIBMYKHBIMUA MOHAMU BOJIOPOJIa, HAPUMEP, B OCTATOYHBIX CHJIAHOJBHBIX TPYII-
Max, Wik ¢ MOHAMH METaJUIOB, HAIIPUMEP, MMCIOIIIMMUCS B MATPHILIC CHUITUKATEIIS
WIH aICOPOUPOBAHHBIMH HA TIOBEPXHOCTH.

YCTPAHEHHUE. Ilpexnae Bcero, cieayeT HpPOBEPUTH, NCHCTBUTENBHO JU
MOSIBJICHHE HOBOTO IMHUKa OOYCJIOBICHO peakiued pasznoxenus. Kak BapuaHr,
MOJKHO CPaBHHUTbH pa3Mepbl MUKOB MPEANOIaraéMoro NpoayKTa pa3ioKeHus mpu
IBYX CHIBHO PA3IMYAIONINXCS 3HAUYCHUSIX CKOPOCTEH MOTOKa 3Mr0eHTa. [lockous-
Ky Ipu OONBIIEM pacxoje aHAIUT B3aHMOJCHCTBYET C KOJOHKOH B TEUCHHUE
ropaszio 6oiee KOPOTKOTO BPEMEHH, YEM IIPHU MEHBIIEM PacXoe, MUK MPOayKTa
Pa3NOKEHHU MOJKEH COOTBETCTBEHHO YMEHBUIMThCA. Ecim pasmoxenue o0y-
CJIOBJICHO (pAKTOpPaMHU BHE KOJIOHKH, 3HAYEHHE PAcXoja He JOJDKHO CKa3aThCs Ha
OTHOCHTEJIBHBIX pa3Mepax MUKOB.

Ecmu okaxkeTcs, 9TO MPUYMHONW pAa3JIOKCHUS SBISCTCS BCE-TaKM KOJOHKA,
YCTPaHHUTH ATY OMHOKY MOXHO OJHHM M3 YETBHIPEX Ccroco0oB. Bo-mepBrIx, Kak
yKe OBLJIO CKa3aHO, MOXKHO YBEJIHYHTH PACXOJI TOABIXKHOU (has3bl, MPHU ITOM
MIPOJOJIKUTENFHOCTh KOHTAKTa C MOBEPXHOCTBIO COKPATUTCS, PA3JIOKEHHE 3Ha-
YUTEJIbHO YMEHBIIUTCS WIN BOBCE HE UMETh MECTa.

Bo-BTOpBIX, MOKHO JJ00aBUTH B TIOJABMKHYIO a3y CHIIAHO(DUIBHBIN ITOTIIO-
TuTeNh. KOHIGHTpAIUs MOTIOTHTENS MOJDKHA OBITh TaKOW, YTOOBI MMOMEMIAaTh
AHAJUTY BCTYIHTh B PEAKIMI0 C HOHAMH BOJOPOJA CHJIAHONBHBIX TPYII Ha
NoBepXHOCTH. Yale BCero ¢ 3TOH LENbI0 UCTIONB3YIOT TPUITHIAMUH B KOHIICHT-
parmmu ot 10 1o 100 MM.

B-TpeThux, MOXHO MPUOOPECTH CHEIUANTBLHYIO KOJOHKY, TCaKTUBHPOBAHHYIO
ocHOBaHMEeM. Takwe KOJOHKU TOTOBSAT W3 CIIEHUATBFHO 00pab0TaHHOTO CHIIMKA-
relsi, KaKk MPaBUJIO, C BBICOKOH CTEMEHBIO TOKPBITHS OCTATOYHBIX TPYII, YTO
MPEeIOTBpaIIacT B3aUMOJICHCTBUE aHAINTA C OCTATOYHBIMY CHIIAHOJIBHBIMU TPYII-
namu. J[pyroii BapuaHT [eaKTUBALMU — OOpa30BaHHE B KOJIOHKE MOJIUMEPHOTO
nokpbrTast (koorkH «Deltabond®y).

HaxkoHen, MO>XHO HCTIONB30BaTh Il HAOMBKY KOJIOHKH MaTepual, OTIHIHbIA
OT OKHCH KPEMHUsI, — MOJUCTUPOI, COMOIUMEPHI MOIHUCTHPOIIA, TOPUCTHIH rpa-
(UTUPOBAaHHBIA YyriepoJ, OKUCh LUpKOHUs. [Ipu 3TOM cienyer MMeTh B BUAY,
YTO CMEHA COPOEHTA MOXKET CTaTh HCTOUYHUKOM JPYT'HX OIIMOOK.

HEIITATHAA CUTYALIUA K 12. Ileperpy3ka kojdoHku. Ecnu nuxu
CIIMIIKOM BEJHKH, HE UCKJIIOUEHA Meperpy3ka KOJOHKU. Bo3MOXHBI Ba BapuaH-
Ta Meperpy3Ku: Mo Macce 1 1o 00b6émy. UTo Takoe meperpyska o mMacce, siCHO U3
CaMOT0 Ha3BaHMS: KOHLEHTPALHSI aHAIUTA B IPOOE CIUIIKOM BEJIHKA, JKEJIaeMOe
PaBHOBECHOE COCTOSIHUE aJCcOpOIMHU HapymaeTcs. B pe3ynbrare Bpems ynepxu-
BaHMS MU3MCEHACTCS, MUK HCKaxaeTcs. [leperpyska mo o0séMy — sIBICHHUE, CXOJI-
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HOE C OIMCAHHBIMU B pa3jene 1.4 mpu pacCMOTPEHHH HECOBMECTHMOCTH PAaCTBO-
puteneit. B naHHOM ciyvae, OJHAKO, HAPYIICHHUS PACTBOPUMOCTH O0YCIOBJICHBI
CaMUM aHAJIWTOM WJIM JPYTHMH COCTABILSIIONMMHU MpoObl. [IposiBisiercst 310
OOBITHO KaK MCKaKeHUE POPMBI IMHKA.

YCTPAHEHHUE. Ilpexnae Bcero, Hy>KHO OIpPEAENIUTh, KaKOil U3 BUAOB mepe-
rpy3KH UMeeT MecTo. [leperpysky no mMacce oOBIYHO JIETKO YCTPAHHUTh MPOCTHIM
pasbasierneM npoObl. C 3TOH MENbI0 MOXKHO JTHUOO NEHCTBUTENBHO pa30aBUTh
mpoOy Tmepea BBOJIOM, MO0 BBECTH MEHbBITUH 00BEM TpoOsl. [Ipm aTOM dopma
MHKa yITy4IIaeTcs, HOpMalbHOE 3HAUCHNE BPEMEHH yJepKIBAHUS BOCCTaHABIIH-
BaeTca. OOBIYHO BEpXHHH Mpee Harpy3Ky 0 Macce aHATUTUIECKOI KOJOHKHU B
cilydae HHM3KOMOJIEKYJSIPHBIX aHAJIUTOB cocTaBisgeT okoio 100 mxr/miu. Ecim
AQHAIUT COAEPXKHUTCS B MPOOE B MAJIOM KOJHYECTBE, a INEPErpy3Ky BBI3BIBAIOT
KOMITOHEHTBl MaTpHIBI, HEOOXOAMMO IpoayMaTh Oojiee crennpuyeckuii Ba-
PHAHT JAETEKTUPOBAHUS (HaIpUMeEp, NMEPEHTH Ha APYTyIO JUIMHY BOJIHBI, HCIIOJb-
30BaTh (IIyOPECIICHTHBIH AETEKTOp M Tp.). Eciam 3TO HEBO3MOXKHO, CIEAyeT W3-
MEHHUTh METOJHUKY MPOOOMOATOTOBKA. MOKHO, HampuMep, MPUMEHHUTh H30mpa-
TEJIbHOE YKCTParupoBaHue, B YaCTHOCTH, TBepAOQa3Hoe.

BEISBUTE MCTOYHUK TIEPETPY3KH MO 00BEMY cloxkHee. B momoOHBIX ciaydasx
CTOpOHHEE BO3/ICHCTBUE HA OTpelelsieMble BEIIECTBA MOXKET U OTCYTCTBOBATh.
Hanpumep, npu aHanuse pacTBopa CTaHAAPTHOTO BELIECTBA €ro MUK Ha XpoMa-
TOrpaMMe HE MCKa)KaeTCsl, a MPU aHanu3e npoObl uckaxaeTcs. [[puuunoii omuo-
KA MOXET OBITh TO, YTO MPOOY U CTAHIAPT TOTOBSAT B Pa3HbIX PACTBOPUTEISX,
00 TO, YTO MPoda COMEPKUT KOMIIOHCHTHI, OTCYTCTBYIOIINE B PACTBOPE CTaH-
Japra.

[IpumepoM nepBoOro poja MOKeT ObITh Cilydaii, Koraa mpoOy roTOBSIT B pact-
BopHTene, Ooyiee CHIILHOM, YeM MOoABIKHAs (a3a, 100 B pacTBOPHUTENE C CYIIe-
CTBCHHO HWHBIM COCTaBOM MOIU(HUKATOpa (HAIpUMEp, C CYHNICCTBEHHO WHBIMHU
3HayeHussMU pH wiu xoHueHTparmei 0ydepa). Korga mocne BBoga B Xpomaro-
rpa¢ mpoba pa3OaBiseTcs MOJIBIKHOW (ha3oif, paCTBOPUMOCTh aHAIIUTA MOXKET
pe3ko ymactb. B pesynbraTe m30TepMa aJcopOLMU W PABHOBECHOE COCTOSHUC
pacnpesieneHust OyayT MOCTOSHHO MEHSTBCS, TI0 Mepe MPOXOXKIASHHs 30HBI TIPO-
ObI 0 KoJIOHKE. Ha XpomaTtorpamMmmMe OyayT HAaONIOAATHCS MOSBICHUE «XBOCTa»
MMKa WM MHOXXECTBEHHBbIE MHUKH. [Ipole BCEro yCTpaHUTh STOT HEJOCTATOK
MOYHO, €CIT HMCIOJIb30BaTh APYrO# PacTBOPUTENb Ui MPOOONOArOTOBKH (MK
JPYTYIO TOABIDKHYIO (pa3y), 4TOOBI CBECTH K MHHUMYMY FITU BOOOIIEC YCTPaHHUTh
Pa3IHYUS MEXKITy HUMH.

OmumbKy BTOPOTO pojia YCTPAHUTh ropasnio TpyaHee. 3Mech KOMIIOHEHT MPo-
OBl M3MEHSIET XapaKTEPUCTUKN KOJIOHKH, TAKUM 00pa3oM, BIIUsIsSI Ha pacrpesere-
HHUC aHaiauTa. TakoW ciydail BCTpeYaeTCs Yalle BCero MPH aHaTU3e JCKapCTBCH-
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HBIX ¥ KOCMETHYECKHX CPEJICTB, B KOTOPHIX aKTHBHOC BEIIECTBO (AHAIIUT) MPH-
CYTCTBYET B 3HAYUTCIBHO MCHBIIMX KOJIMYECCTBAX, YCM BCINECTBA MATPHIIBL.
Hanpumep, perunonanerar B xonudectse 0,1 % comepkutcs B Kpeme, COCTOS-
mem Oornee, ueM Ha 20 % w3 rimkoneil. I KoM BEI30OBYT M3MEHEHHE MTapaMeT-
pPOB cOpOeHTa, BCIEACTBHE HYEro YCJIOBHS XPOMATOrpaguyecKkoro pasieieHus
peTHHOJIAIETaTa U3MEHSATCS. 3a/1a4a MPH 3TOM YCJIOKHSETCS TeM, YTO JOIMyCTH-
MBbI€ TIPEJICTIbl OTKIIOHCHUS COJACPIKAHKS TIIUKOJICH MOTYyT ObITh Ha ypoBHE 1 %.
Takoe OTKJIOHCHHE MOXKET 3aMETHO CKa3aThCs Ha IOBCACHUU BCEH XpoOMaro-
rpadudecKoil CUCTeMbl. BOCTIpOM3BOAMMOCTE MOXKET OBITh yTpadyeHa. B momo0-
HBIX CITydasX €JMHCTBEHHEIN CIOCO0 m30ekaTh OIMMOOK — MEepeHTH Ha WHYIO
METOJUKY MPOOOIOATOTOBKH.

HEIITATHAS CUTYALUSA K 13. Huskast 3¢ pekTUBHOCTH IPU MepeBo-
Jle aHAJIN3a HA TOHKHE KOJIOHKHU HJIH MHUKPOKOJIOHKH.

YCTPAHEHUE. Tonxue xononxu. ToHKHE KOJOHKH (IO OMpEAENCHHIO, C
BHYTPEHHUM nauameTrpoM MeHee 3,0 MM, yame 2,0 MM) MMEIOT MHOXECTBO CY-
IIECTBEHHBIX MPEUMYIIECTB M0 CPABHEHUIO C OOBIYHBIMHM AHAIUTHYECKUMHU KO-
JIOHKaMH¥ (BHYTPEHHUM AuamMeTpoM > 3,9 MMm). Bo-miepBbIX, oHM mOTpeOIsIoT Ha
50-60 % meHbIe 3IH0CHTa, YeM aHamuTudeckre. COOTBETCTBEHHO, MEHBIIIE 3aT-
paTel Ha IPHOOPETEHHE HOBBIX PACTBOPHUTENICH W YTHIHM3AIMIO OTPaOOTaHHOTO.
Bo-BTOpBIX, Takue KOJOHKH HPEANOYTHTEIbHEE I OONBIIMHCTBA MacC-CIIEeKT-
POMETPHUYECKHX IETEKTOPOB, TOCKOJBKY PacXoJ B ITOM CIy4ae COCTaBISET
3agactyo MeHee 0,3 Mi/MUH. B-TpeThHX, TMOCKOJNBKY MOTPEOISETCS TOpas3io
MEHBIIIE MTIOCHTA, MOKHO (OMSTH-TaKH, 0 IKOHOMHIECKUM COOOPAKEHUSIM) HC-
MI0JIb30BaTh MEHEE PacIpOCTpaHEHHbIE MOJABIKHEIE (ha3bl. B-ueTBEPTHIX, HYKHBI
ropaszio MeHslne 00bEMBI Ipo6. [locnenHee 0COOEHHO BaXKHO, €CIIH IOCTYITHOE
KOJIMYECTBO MaTepHaia IpoObl OrpaHUueHO. B-IIATHIX, 4yBCTBUTEIBHOCTD U TIpe-
JIesTl OOHApYKEHHSI CHCTEMBI B LIEJIOM YIYYIIAIOTCS B ABa-IATH pas, IOCKOJIBKY
CBOIATCS K MUHUMYMY SIBIICHHS, IPUBOMSAIINE K Pa3MBITHIO XpoMmartorpadudec-
KOH 30HBL

Hexotopeie mapaMeTphl, KOTOPBIC CICAYET YYUTHIBATh U MPHU paboTe C aHa-
JUTHYECKUMH KOJIOHKaMH, MpH PabdOTe ¢ TOHKUMH KOJIOHKAMH TPHOOpPETaroT
KpaiiHe BakHOe 3HaueHWe. Hampumep, TUNMHYHBIA I aHAIATHYECKOW PabOThI
00BEM TTPOOBI, HE MEHEee 5 MK, JUIsl TOHKHX KOJIOHOK y)K€ He ONTHUMAaJICH. 311eCh,
KaK TIPaBHJIO, HYKHO BBOJWTH HE Oojee 2 MKJI. /[ 3TOTO HWCHOIB3YIOT CIe-
IUABHBIC WM MOIUGDUIIMPOBAHHBIC HHXCKTOPHI. BHYTpEeHHU TUAMETp U M-
Ha COCIUHHUTEIBHBIX TPYOOK IOJDKHBI OBITH KaK MOXXHO MEHBIIE (CM. jaiee
HC T1), nockosbKy 00bEM caMOi TOHKOH KOJIOHKH COCTaBJISIET BCETO HECKOJIBKO
COT MHKPOJHUTPOB. Bce cOCMMHEHUS U COWICHEHUSI IOJDKHBI OBITh OYCHD TOYHBI-
MH ¥ HE IMETh Teueil; HaKUIHBIE TAHKK ¢ OOKIMHBIMH BTYJIKAMH IPUMEHSATDH HE
CIIeyeT, 3a30pbl MEXIY TpyOKor u mMydToi HemomycTuMbl. HakoHen, cyrect-
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BEHHOE 3Ha4YeHHe rnpuodperaer 00bEM aerexTopa. C aHATMTUUECKUMHU KOJIOHKA-
MH XOpOILIO paboTaloT AeTeKTopbl 00béMoM 20 MK U Oojee, HO g PabOTHI C
TOHKMMH KOJIOHKAMH PEKOMEHIYETCSI UCIIOIB30BaTh IETEKTOPHI ¢ OOIIIM 00BE-
MoM He O6osiee 10 Mxs1. COOTBETCTBYIONINE KIOBETHI CIICIIMAIBHO JJIST TOHKUX KO-
JIOHOK BBIIIYCKAIOTCSl CEPHIHO.

Jnst HaOMBKHM TOHKMX KOJIOHOK 3a49aCTYIO HCIIOJIB3YIOT CHIIMKAresb ¢ MaJbIM
pasMepoM 3epHa, Kak mpaBuio He Ooiee 5 MkMm. BemenctBue storo 3¢dexTrB-
HOCTB Pa3J/IeIeHUs MOBHIIACTCS, HO BO3PACTACT U IIEPernaj JAaBICHUS B CHCTEME.
Bnpouem, nmockonpKy paboune 3HaYCHHS CKOPOCTEH TMOTOKOB JTOBOJBHO MAIBL,
mepenaj AaBJICHHS OOBIYHO HE BBIXOOUT 3a MpEAeibl, THITUYHBIC JJISI HacOCOB
st BOXX. Ecnn ncnonb3yrorest COpOeHTHI ¢ MEHBIITHM pa3MepoM 3epHa, HyX-
HBI U BXOJHAs M BBIXOAHAS ()PUTTHI C MEHBIINM pazMepoM 1op. [Ipu HabuBKe C
pa3sMepoM 3epHa 5 MKM M 0oJiee MCIOJIB3YIOT (DPUTTHI TIOPUCTOCTHIO 2 MKM, a
NPy MEHBIIUX pazMepax 3epHa — 0,5 MkM. MeHbIIne pasMepsl MOp, a TakkKe
MPUMEPHO YETHIPEXKPATHOE YMEHBIICHHUE TUIOMIAAN MTOBEPXHOCTH (PPUTTHI IpH
MEHBIIIEM BHYTPEHHEM JHaMeTpe KOJIOHKH, IPUBOAAT K TOMY, YTO KOJIOHKA Yare
3acopsieTcst. bospliee BHIMaHNE HY)KHO 0OpamiaTh U Ha OCaXKIACHHE CTOPOHHHUX
BemecTB Ha ¢purrax. [Ipm paboTe ¢ TOHKUMHU KOJIOHKaMH HEOOXOJAMMO YacTo U
PeTryJsipHO BBITIOJIHITE OOPaTHYIO IPOMBIBKY.

Muxkpokononku. MUKPOKOJIOHKH HMCIOT BEChbMa BBICOKYIO 3((MEKTHBHOCTS.
OO0BIYHO WX AJMHA — OKOJo 25 cM. HaOuBka mMeeT pa3Mep 3epHa B IITUPOKHUX
mpenenax, gamie Bcero 3 u 5 MkM. [ToTpebieHue 370eHTa COCTaBIsSeT OOBITHO HE
oonee 10 % OT comocTaBMMOI aHAIWTUYECKON KOJNOHKH. braromaps MaibiM
00bEéMaM, Takhe KOJOHKH 00eCIIeUnBAIOT aHAIM3EI OTIMYAOIIMECS CAMOM BEICO-
KOM YyBCTBUTEIBHOCTHIO M OCOOCHHO XOPOIIO TOAXOJSAT, KOTJa KOJHYECTBO
MaTepuaia mpoOsl orpaHmdeHo. X Takke 0COOCHHO XOPOIIO UCIONB30BaTh IS
coueranus JKX-MC.

IIpu “cnoIp30BaHUU MUKPOKOJIOHOK MPHOOPETAET 0COOYIO BAXKHOCTH BOIIPOC
CBEICHUS K MHHUMYMY BHEKOJIOHOYHBIX 00BEMOB. OOBEM BBOIMMOI MPOOBI
JIOJDKEH COCTABIATH O 1 MKII, TPEOYIOTCS TaKXKE MPOTOYHBIC KIOBETHI JACTEKTO-
poB 00béMOM He Oosee 3 MkiI. CoeNMHUTENbHBIE TPYOKH JOJDKHBI UMETh Kak
MOJKHO MEHBIINE 3HAYCHUS BHYTPEHHETO AuaMeTpa M JumHBL. KauecTBo coemm-
HEHUI OJKHO OBITh 0€3YKOPU3HEHHBIMH, TTOCKOJBKY JIF000H 3a30p MPUBOIUT K
CephE3HBIM HAPYIICHUsSM PaOOTHI. P coueTaHwii THTIOB HACOCOB U JIETEKTOPOB
HE COOTBETCTBYET CTOJIb CTPOTMM TPCOOBAHHSAM, IMOCKOJIBKY PACCTOSHHE OT
BBIXOJ]a HHKEKTOPA J0 IETCKTOPa OKAa3bIBACTCS CIUIIKOM BEIIUKO.

Kpome TpeboBanmii 1Mo 00BEMY, HYKHO BBIICPKHUBATH Mayble 3HAYCHHS
pacxoma, o0br9HO He Oosyiee 100 MKJI/MHH, ¢ TOCTATOYHON CTETICHHIO TOYHOCTH.
YroOBI CTONH MaJBIH pacXoa OBLI MOCTOSHHBIM, HY>KHBI CICIHATBHBIC TOJOBKH
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HaCOCOB, Np€AHA3HAYCHHBIC JId IOAa4Y1 Ha CKOPOCTHX, Tpe6yer,1X JJIsl MUKPO-
KoJIOHOK. Ha Takux kojloHKax nepenaa AaBJICHUA TaKiKE MOT ObI OBITH 60J'H>HII/IM,
HO M 37ICCHh O3TO KOMIICHCUPYETCA MaJIBIM PaCcXOa0M.

Oco0oe BHUMaHHE HYXKHO TAaKKE OOpaTUTh HA yJOallcHUE MUKPOYACTHUI] H3
PACTBOPHUTENS, KCHOIB3YEeMOro sl MPOOOMOAroTOBKH. [IOCKONBKY IUIONIAAb
BXOJHON (PpUTTHI B Takux cuctemax B 10 u Oojee pa3 MeHbIIe, YeM (DPUTTHI
AHAIMTUYECKON KOJIOHKH, UX 3aCOPEHHME MPEeBpallaeTCcsl B CEPhE3HBIA BOMIPOC.
HeobxonuMo 3armaHupoBaTh PETyJISPHYIO MTPOMBIBKY KOJIOHKH Kak 0e3o0parie-
HUS, TaK ¥ ¢ oOpamieHreM notoka. O0sA3aTelbHO YIAIATh PaCTBOPUTENH, COIEP-
JKaIlue COJIH, TTOCKOJIbKY BBICATMBAHHUE HA PPUTTE OYIET MMETh KaTacTpouiec-
KHE TIOCJICICTBHSL.

HecmoTtps Ha TO, 9TO IpHMEHEHHE KOJIOHOK MajJoro AHaMeTpa M MUKPOKOJIO-
HOK BBITOJHO SKOHOMHYECKH W YAOOHO AJIs aHaimu3a, MHOTHE JabopaTopuy He
CTpeMsATCS Ha HHUX NEpexXoAuTh. [IpmamHa maxe HE B TOM, YTO BO3PACTacT Be-
POSITHOCTH OIIMOOK MpH paboTe, a B TOM, YTO IepepadOoTKa U MOBTOPHAS BaIH/a-
111 METOJIUK — CIUIIKOM JOPOTOCTOSIIMI mpoliecc.

3.10 COEANHUTEJbHbLIE TPYBKA

B cucremax BOXKX ucnons3yroTcs CO€QUHUTENBHBIE KAMMUIAPHI TTIaBHBIM
00pa3oM TpEX THHOB: HU3KOTO JNaBJCHUS U OOJIBILIOrO JUaMeTpa, BEICOKOTO J1aB-
JIeHus] ¥ OOJBIIOTO IUAMETPa, a TAKXKE BBHICOKOTO AABICHHS MAJOTO JHaMETpa.
He3aBucuMo OT KOHCTPYKIMM COCOHUHUTEIBHBIX JJIEMEHTOB, TPYOKH IOJKHBI
OBITh aKKypaTHO OTpPE3aHbl MO MPSIMBIM YIIIOM K OCH. 3ayCEHIIBI U HEPOBHOCTH
JIOJDKHBI OBITh yAaseHsl. IIpocBeT TpyOKH HOKEH OBITh MOJHOCTBIO OTKPHIT. Jlo
MoHTaxa B cucteMy BOXX kaxaplif OTpe30K COeTMHHUTENBHON TPYOKH NOJDKEH
OBbITH IPOMBIT HOABIXHOW (ha30if, 4TOOB! yIaIUTh BO3MOXKHO MMEIOIINECS TaM
MUKPOYACTHUIIBI U OCaXIEHHBIC Ha CTEHKAX 3arpA3HEHUsI.

Tpyoxu u3 [TTDD nerko pexyTcs Ie3BUeM OPUTBEI, a I PE3KU HEPKaBero-
mei cranmm u [I193K pexkomeHmyercs mproOpecTn CrenHUalbHBIH HHCTPYMEHT.
MoXHO Takke MpuoOpecTd HaObOp TOTOBHIX TPYOOK, Hape3aHHBIX Ha HYXKHYIO
JUIMHY B 3aBOJICKHX YCIIOBUSIX, XOTSl TAKOH BapHaHT OCTaBJIIET MEHBIIYIO CBOOO-
1y MaHEBpa.

Emé onna HeTpuBHanbHas M OYEHb BaXKHAs ONEpaIMs — COWICHEHHE TPYOKH
¢ my¢Toii. Ecni ucnonb3yrorcss HaKMIHbIE TalKW U O0KMMHBIE BTYNIKH ((epy-
JIBI), HEOOXOAMMO HazeTh raiiky u depyny Ha Kamwuwip (dacka Ha 0OKMMHOMN
BTYJIKE JIOJDKHA OBITH OOpalieHa B CTOPOHY TI'aliKH), 3aT€M BCTaBUTH TPYOKY B
MydTy 0 ynopa. Yaepxusas ¢epyiny W Kanmuusip HETOIBHXKHO APYT OTHOCH-
TENBHO Jpyra B IpolLecce HAaBMHYMBAHMSA HaKUIHOW Taiiku, HEOOXOANMMO 3ats-
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e

Puc. 3.41. Beepxy: putuHr ns NMTO3 ¢ pnaHueM. BHuU3y: nnactmaccoBas MydTa.

HYTb raiiky. bmaromaps sTomy, TpyOka He OTOABHHETCS Ha3ad, U MEXIy €€ Top-
oM H ¢epysol He oOpa3yeTcs 3a30p, YBEIMIUBAIONINHA 001Nt 00BEM CHCTEMBI
U SIBIISTIOIIMIACS BO3MOXHBIM UCTOYHUKOM OIIHOOK.

CoenuHeHNS MEXAY pe3epByapoM C pPacTBOPUTENIEM W HACOCOM, a TaKXKe
MEXIy IETEKTOPOM M EMKOCTBIO JJISI OTpaOOTAaHHON MOIBIDKHOW (pas3bl BBITIOIN-
HSIOT C TIOMOIIBIO TPYOOK HU3KOTO JaBJIEHUS U OOJNBIIOTO JUaMeTpa. DT TpyO-
K1 00b1yHO m3rotoBiieHsl n3 [IT®D. OHM KpemsTcs dYalie BCEro C MOMOIIBIO
(hmaHIa ¥ pe3pObI WM MPOCTO HAJACBAIOTCS Ha matpyook (puc. 3.41). Coemune-
HUS BBIOJHSIOTCS TaK, YTOOBI HE MPEHSITCTBOBATH CBOOOIHOMY IPOXOXKICHUIO
PACTBOPHTEIIS Ha BXOJIC WJIM OTPaO0TaHHOMU MOIBIKHON (ha3bl HA BEIXOJIC.

TpyOxu BEICOKOTO AaBieHHs OOJBIIOTO AUaMeTpa MCIOIb3YIOTCS B COEIMHE-
HUSIX MEX]y TOJIOBKOM Hacoca M MHKeKTopoM. Takue TpyOKM JOJIKHBI BBIIEp-
xuBath 10 40 MIIa (6000 ¢c/moiiM®) — HauboNbIIEe I0MyCTHMOE pabouee IaB-
JIeHHe B COBpeMEeHHBIX cuctemax mist BOXXX. BuyTrpennuil auamerp B JaHHOM
cilydae He urpaeT 00JbLION PO, HO CIEAYET UMETh B BUAY, UTO B TPAJUCHTHOM
pexuMe BeCh BHYTPEHHHN 00BEM JTOJDKEH OBITH MPOMICH, MpeXkIe 4eM H3MEHe-
HHE cocTaBa AOMAET 10 KOJOHKH. COOTBETCTBYIOIIEE BPEMs HA3bIBAIOT X0.10C-
moim. C Opyroil CTOPOHBI, TPYOKH CIMIIKOM MAajlOro JHaMeTpa HCIIOIb30BaTh
TaKke He IIeJIeco00pa3Ho, MOCKOJIBKY OHM yamle 3abmBarorcs. OnTHMasbHBIN
BapuaHT NPHUMEHATh TpyOkn nmamerpoMm okoiso 0,5 mm (0,02 mroiima). B sTom
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CJIydac COCAUHCHUS BBINOJHAKOTCSA HAKUAHBIMU raiikamu ¢ q)epynoizi nim (1)I/ITI/IH-
ramMu, 3aBUHYMBAaCMbIMU BPYYHYIO.

TpyOKHM BBICOKOTO JaBJIEHHS M Majoro AMaMeTpa HCIOJIb3YIOTCS BO BCEX COe-
JIUHEHHUSX OT MH)KEKTOpa /10 Aerekropa. OOBIMHO MX BHYTPEHHHH IHUaMeTp cOc-
taBysier okosio 0,18 mm (0,007 mroiima). M3roraBiuBaioT MX W3 HEpXKaBEIOIIEH
craiu, [199K n turana. [Ipn aToM KpaifHe BakxHO, 4TOOBI TpyOKH OBLTH OTpe3a-
HBI TIOZ IPSIMBIM YTJIOM K OCH, @ COSANHEHUS OCTABAINCH IUIOTHBIMHU U HE UMEIH
Teueil. JlnMHA COEOMHUTENBHBIX TPYOOK MOMKHA OBITH KaK MOXKHO MEHBIIE,
94TO0BI CBECTH K MUHUMYMY BHEKOJIOHOUHBIH 006EM. Heo6X0aumMo NOMHHTB, ITO
geM OOJbIlle BHEKOJOHOYHBIH 00BEM, TeM Hike obOmas 3pQeKTUBHOCTh CHC-
TEMBL.

CoeqMHUTENbHBIE KAWULIPhl W3rOTABIMBAIOT U3 PAa3HBIX MAaTEPHAJIOB IS
TOTO, YTOOBI MOYKHO OBIJIO WX MOM0OpaTh MO KPUTEPHIO COBMECTHUMOCTH C aHa-
nutoM. J[JIs MoNaBIsIONIero OOJBIIMHCTBA aHAJIMTOB JYYIIMM MAaTEPUAJIOM SIB-
JseTcs HepykaBeromasi ctanmb. OHa HE pearupyer ¢ OYeHb IIUPOKHM CHEKTPOM
OpPTaHWYECKHUX PACTBOPUTENICH, paBHO Kak M HeopraHmueckumu Oydepamu u
pactBopamu coiicii. TpyOKku W3 HEpKaBEIOIIEH CTalld CTOAT HEJOPOTO, BEHIMYC-
KaIOTCS MHOXKECTBOM MPOU3BOJIUTENCH B IIMPOKOM CIIEKTPE BHYTPCHHUX TUa-
METPOB U BBIJCPKUBAIOT OUEHb BHICOKHE JIABICHHS.

Bomnpoc 0 cOBMeCTHMOCTH MaTepualia KamuUIIpoOB ¢ IPo00il BO3HUKACT MPU
aHaIM3¢ MENTHIOB, OCTKOB U HEOPTaHUYECKAX MOHOB. B 3THX citydasx MCHOJb-
3yI0T TpyOKH, cooTBeTcTBeHHO, M3 TuTaHa u [I9DK. Turtam crout mopoxe,
[I23K coBMeCTHM ¢ psAAOM OpraHUYECKHX pacTBopuTenei. 3 o0oux 3Tux mare-
PHAJIOB U3TOTABINBAIOT TAKXKE 3aTOTOBKH KOJIOHOK.

JIis 3aMeHBI HY’)KHO UMETh OTPE30K KalMLIIpa COOTBETCTBYIOMICH ATUHEL. B
OOJIBIIIMHCTBE CIy4acB TaKHE OTPE3KH MOXKHO MPHOOpecTH TOTOBbIMH. OHHU
OTpe3aHbl CTPOro MEPIEHIUKYIISIPHO OCH, C TOPLOB CHSTBI 3ayCEHIIbI, yIAICHBI
OCTaTKM MaTepHalia, MoMaBIine P 0TPe3ke BHYTPb TpyOKu. B mpogaske nmeror-
cs orpesku amuHou 5, 10, 20 u 30 cM. DTO — caMbIif IPOCTOM M BOCIPOU3BO-
IUMBIN c1Ioco0 3ameHbl. [IpOMBIIIEHHOCTIO BBIMYCKAIOTCS TAaK)Ke HEIOpPOrue
HA0OPHI TPYOOK Pa3HBIX JUTHH U BHYTPECHHHUX TUAMETPOB.

B ycnoBusax 1abopaTopuy UMEIOTCSl TPH PACIIPOCTPAaHEHHBIX CIIOC00a Pe3KH
TpyOOK W3 Heprkapetomei craan. OOUH — crienuaibHas MaIlMHKa C PEXYIIUM
posmkoM. TpyOKy 3aXHMaroT B IIOBOPOTHOM IIPHUCIOCOOJECHHH M IOJAIOT Ha
poiuk. Ilo OKOHYaHUM OTPE3KH YNAISIOT 3ayCEHIIbI CIICIHAIBHBIM KOMILIEKT-
HBIM MIPUCTIOCOOIEHUEM.

Bo BTOpoMm crmocobe mcrmonb3yercst Tpyoopes (puc. 3.42 A). Tpybky mome-
IIal0T B TPyOOpe3 Mexay PpexXylmuM POJIMKOM M YIOpOM. 3aTeM TpyoOopes
BPYYHYIO TIPOBOPAYMBAOT BOKpPYr TpyOku. Ilocme Toro, kak 1o Bcei
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OKPY>KHOCTH HAaHECCHA PUCKA, POJIMK MPIKUMAIOT K TPYOKe, CHOBA MPOBOpPAYH-
BalOT TpyOOpe3, U Tak J0 TeX MOp, MoKa TpyOka He OyneT mepepe3ana. B stom
cilydae BOKPYT MECTa Hajpe3a 4acTo 00pa3yercsi «MaHKeTKa», KOTOPYIO HYXKHO
AKKypaTHO CHATh HAIMMIBHUKOM. [Ipu 3TOM HyXHO yOeIUThCS B TOM, YTO HAJAPE3
NEepIeHANKYJSIPEH OCH, a BHYTPH HET 3ayceHleB. B mpouecce pesa TpyOka
MOXET BBIIYYHMBATBCS HAPYXKY IO JIMHUU OTpe3a. B atom ciydae e€ vacThb
npuaércs 00paboTaTh HANMMIBHUKOM CHApYXH, YTOObI OHA BOILUIA B HAKUIHYIO
raiiky ¥ 00KMMHYIO BTYJIKY.

Tperuit cnoco® — HaHECTH Ha TPYOKY PHUCKY H TepeloMuTh ¢€. B aTom
cilydac TO JIMHHHW OTpe3a Ha HYXXHOW JIIMHE HAHOCAT PUCKY OCTPHIM peOpoM
HaIWIbHHUKA. 3aTeM IO 00€ CTOPOHBI OT PHCKH TPYOKY 3aXBaThIBAIOT IIIOCKO-
ry0liaMu W TIeperuOaroT MmoodepémHo B pasHbie CTOpoHBI. [Ipu m3mome TpyOka
4acTO M3ru0aeTcsi, a TOpell MOJyYaeTCsi HEPOBHBIM. 3apaBHUBAIOT U 3ariaKu-
BAIOT TOpEI] HATMIbHUKOM.

Tpyoku u3 193K (1 [TTDD) 00BIYHO MOXKHO TIepepe3aTh OCTPHIM JIE3BUEM.
'maBHOE — «IHIUTH» TPYOKY BO3BPATHO-TIOCTYMATENBHBIM JIBIDKCHUSMH, Kak
pexyT HOkoM xy1e0. [Ipu 3TOM He mpwiarath W30BITOYHBIX YCHUIIHH, YTOOBI MPO-
pe3ats TpyOKy, mOoToMy uTO e€ Jierko neopMupoBaTh. [IpOMBINLICHHOCTD
BBIITYCKACT TAKXKE CICIHAJIbHBIC MPUCIOCOONCHUS Ui PE3KH IUIACTMACCOBBIX
TpyOOoK (puc. 3.42 b).

HEIOITATHAS CUTYALUA T 1. Cunxernue 3¢p(PeKTHBHOCTH CHUCTEMbI
nocJie 3aMeHbI TPYOKH.

YCTPAHEHME. B yactu cucremsr BOXKX 11011 BEICOKMM JaBIeHHEM TPYOKH
HYXKJIAIOTCS B TNEepUOIUYecKor 3ameHe. JIJis 3aMeHBI WCTONB3YHTE TPYOKH W3
TOTO X€ MaTepuayia M TeX K€ JIMHBI M JuaMeTpa. UToOBI yIpOCTHTH 3amady
XpoMaTorpaducTy, MHOTHE H3TOTOBUTEIH HCIIONB3YIOT I[BETOBOE KOIUPOBAHHE
OTPE3KOB TPYOOK 3aBOJCKOTO H3TOTOBJICHUS B COOTBETCTBUU C BHYTPCHHUM
JTIUaMETPOM.

3aBUCUMOCTh 00bEMA, KOTOPBIA TPyOKa MPUBHOCHUT B CHCTEMY, OT €€ IIJTMHBI
Y BHYTPEHHET0 TUaMeTpa BBITIISINT TaK:

V (mn) = L,
rae T paBHO npuMepHo 3,1416, ¥ — BHyTpEeHHUH paanyc B caHTUMeETpax, L —

JUTMHA B caHTHMeTpax (cM. TaOi. 3.4). DTy 3aBHCHMOCTh MOXKHO TIpeoOpa3oBaTh
K BUILY:

V (mxr/em) = 10007 (0,05d)%,

rae 1000 — koaduimeHT npeodpa3oBaHus MUUIMIUTPOB B MUKPOJUTPHI, d —
BHYTPEHHUH nuaMeTp B MujutmMeTpax, 0,05 — koadpdumment npeodbpazoBanus
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5}

Puc. 3.42. (A) Cnpasa: Tpybopes ans HepxaBetoLel CTanu; crega: Npucnocobnenne NS CHATUS 3ayceH-
Les. (b) Mpncnocobnenne ans pesku Tpybok n3 MNIAK.
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MHUIMMETPOB B CAHTHMETPHI U AMAMETpPa B pajauyc (€Ciid B JOKyMEHTAIMU JHa-
METp yKa3aH B JoiiMax, BMecTo koaddunmenra 0,05 HyxHO noacrasuts 1,27);
mpu 3ToM L = 1 cM. COOTBETCTBEHHO, KXK/IbI CAHTUMETP TPYOKH BHYTPECHHUM
nuametpom 0,254 mm (0,01 mroiimMa) BHOCHUT B CHCTEMY JIOTIOJIHUTEIHHO 00BEM

V'=1000 x 3,1416 x (0,25 x 0,05)* = 0,507 MKI1.

IToMuMoO araMeTpa W JUIMHBI, BXKHYIO POJIb UTpaeT 00paboTKa TOPIIOB TPYO-
ku. Ecnu TpyOka oOpe3aHa cTporo NeprueHINKYISPHO OcH, e€ Topel OyAeT TIoT-
HO mpuJierath K My(re, coeIMHeHHE He OyeT MpoTeKaTh. Eciu HeT — B coeiuHe-
HUM C OOJBIIOW BEPOATHOCTHIO OYAET T€Yb. DTO, BIPOYEM, HE TaK CTPAIIHO,
MOCKOJIbKY COCTUHEHUE MOYKHO HCIIPABUTH 10 BBOJA CHCTEMBI B 3KCILTyaTaIHIO.
T'opasmo xyxe, ecnu B camoid MmydTe mMeercst epekoc (cm. puc. 3.43 A, b). B
MOJJOOHBIX CIIy4YasiXx BO3HHKAIOT BHEKOJIOHOYHBIE MOJOCTH, KOTOPBIE ILIOXO MPO-
MBIBAIOTCSl MOJBIDKHOM (ha30i. DTO MOXKET NPUBECTH K CHIHHOMY YUTMHEHHIO
cpe3a MUKOB WU JIBOCHUIO TTHKOB.

Ecnu HEeT BeCKMX JOBOJOB MPOTUB 3TOTO, JIY4YIe MMETh 3alac 3aBOJCKHX
OTpE3KOB TPYOOK pa3HOW IIUHBI ¢ XOopomo o0paboTaHHBIMH Topramu. CTou-
MOCTh TAaKOTO Habopa He WAET HU B KaKOE CPaBHEHHE C 3aTpaTaMH, COIpPSIKEH-
HBIMH C OIIMOKaMH M OCJIOXHEHUSIMH, KOTOPBIX OH rmomoraeT mi3bexats. Cie-
JIyeT TaK)Ke TIOMHHTB, YTO OOJBINNEC BHEKOJIOHOYHEIC 00BEMBI IPUBHOCAT MY THI
C BHYTpPEHHEW pe3p0oii ¢ 000mX KOHIOB. UTOOBI CBECTH K MUHHUMYMY OOBEM,
MPUBHOCHMBIA B CUCTEMY COCTUHECHUSMHU, MO0 BO3MOXXHOCTH CJIEIYET HCIIOIB30-
BaTh MY(THI C KHYJICBBIM» MEPTBBIM 00BEMOM.

HELITATHAS CUTYALUA T 2. Teun B coelMHEHUSIX TPYyOONPOBOI0B
HHM3KOI'0 JABJIEHHS.

YCTPAHEHME. TpyOonpoBoabl HU3KOTO NaBICHHUS TOYHO TaK K€ TPEOYIOT
MIEPHOANIECKON 3aMEHBI, KaK M BBICOKOTO HABICHUs. B 3THX ciyuasx wgamie
Bcero ucnonb3yroT Tpyokn n3 [ITD3. Counenenus B TpyOONpoBOAaxX HHU3KOTO
JIaBJICHUS OOBIYHO BBIMTOJHSAIOT OJHUM U3 CIEIYIOMNX TPEX CIIOCOOOB!

1. Tpy6ky u3 I[IT®D HacakuBarOT Ha TATPYOOK.

2. Tpy6ka u3 [IT®D ocnamena ¢epynoil n HaKMIHOH Taiikoi, KOTOPYIO
HaBUHYMBAIOT HA My(TY.

3. Ha tpybke u3 [ITD®D umeercs Quanel u crenuaipHas IIacTMaccoBas
raiika rnoj GUTHHT.

Ecnu coennHeHNe MepBOTO THUIA HCHONB3YETCSI HA BXOAHOM (HIBTpPE, Uepes
HEro MOTYT MPOXOJUTh MUKPOYACTHIbl. EcaM OHO HCHONIB3yeTcs Ha BBIXOAE
JIETEeKTOpa Ul OTBOJA OTPaOOTAaHHOW MOABMKHOW (ha3bl B COOTBETCTBYIOIIYIO
€MKOCTB, TOJBIDKHAS (ha3a MOXKET NPOTEeKaTh Ha JIabopaTopHBIH cToi. B obonx
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oy

. UL L

Puc. 3.43. (A) e netnu unxekTopa. CneBa oGXMMHbIE BTYMKM HaXOASTCS HA HAAMNEXalleM pacCTOSHUN.
CnpaBa HXHsis 0BXMMHasi BTyrKa HazeTa Crmwkom 6nusko. Mpy 3ToM BO3pacTaeT BHEKONIOHOUHbI 06bEM
1 obpasyeTcs nonocTb B couneHeHnu. (b) Xpomatorpamma cneBa COOTBETCTBYET ONTUManbHOMY BbibOpy
BHYTPEHHEro AvameTpa v ANuHbI TPYOKU W NpaBunbHOMY COeAMHEHMIo. XpomaTorpaMma cnpasa UnmiocTpu-
pYyeT BNUSIHUE HEKAYECTBEHHBIX COEMMHEHNI TPyBONPOBOAOB Ha (hopMy XpomaTorpacmyeckux n1kos. AHa-
NOrMYHBLIM 06pa3oM NposiBnseTcs olwmnbka nNpu HeBEPHOM BbIBOPe COEAMHUTENBHBIX TPYBOK (CrMLLIKOM GOrb-
LLIOW BHYTPEHHUIA AMaMETP UK CAIMLLKOM AfVHHBIA OTPE3OK).
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CJIy4asiX ¢ IMOMOIIBIO JIE3BUS CICAYET YKOPOTUTh TPYOKY MPUMEPHO Ha 2,5 CM U
NPUCOCAUHUTE MOBTOpHO. HeoOxoaumo o0paTWTh BHUMAaHHE HA TO, YTO B
HEKOTOPBIX CIydasXx TpyOKa HaIeBaeTcs CIWIIKOM Tyro. UToObl 0O0JIErduTh
COYJICHEHHE, CICAYeT CMOYHMTh MAaTPYOOK N3OIMPONUIIOBBIM CITIUPTOM.

CoennHEHNE BTOPOTO THIIA TOPa3/l0 yCTOHYMBEE K BHELIHUM BO3JICHCTBHSAM M
JOJITOBeYHEe. [ epMETHYHOCTh COCIUHEHMSI JOCTHUTaeTcsi 3a CY4ET TOTo, 4YTO
00)XXMMHOE KOJIBII0 CKUMAETCS MEXIy My(TOW U HaKUAHOH raitkoit. [Ipu 3amene
HEOOXOIMMO YKOPOTUTH TPYOKY IPUMEPHO Ha 2,5 ¢M, 3aMEHHUTH 00KMUMHOE KOJIb-
110 ¥ IOBTOPHO COOpaTh COEANHECHNE, 3aBUHTHB HAKUIHYIO TalKy.

B cnywyae ¢QuanmeBoro coeguHEHUS TpYIOHEE BCEr0 3aMEHUTH (iaHen Ha
Tpybke. HeoOxonumo oOpaTHTh BHHUMaHHE Ha TO, YTO TaiiKy M LIali0y HYXHO
HaJeTh Ha TPYOKY neped mem, Kak M3roToBUTH (ianen. U druanen, u mydra
JIOJDKHBI UIMETh [TOBEPXHOCTH, TIEPIEHINKYIISIpHbIe ocu. [IpaBuibHOE coequHeHNE
HUMEeT MECTO, KOTJja TpyOKa JOXOIUT 10 yropa B My(Te, B IPOTHBHOM CiIydae B
MydTe OyaeT UMeThCs OOJIBIION TPYIHO MPOMBIBAEMBIN 00BEM.

HELITATHAS CUTYALUS T 3. Iloa BbICOKUM JaBjeHHEM MpPOTeKaeT
couwIeHeHue TPYOKH ¢ My TON.

YCTPAHEHMUE. Ilpu 3amene TpyOKu ciiemyer o0s3aTebHO 3alucaTh BHYT-
PCHHHI JHMaMETp paHEe HKCIOJIb30BAHHOW TPYOKHM, a TaKkXKe TUIBI Talkd |
00MMHOTO KoJblia. [locimencTBUs HEBEpHOTO MOAOOpa JUAMETpa H3II0KCHBI
BhIIIe. BRIOOp raiiku M 00KMMHOTO KOJIbIIA BAXKEH, IMMOCKOIBKY Y pa3HbIX (QUPM-
W3TOTOBUTENICH 3TOT y3€Nl MMECT pa3HbIe OCHOBHBIC pa3Mepbl. UToOBI TpyOka
MPaBHJIBHO COWICHSIACh ¢ My(TOM, OHA JIOJDKHA TOYHO U JI0 YIOpPa BXOIHTh BO
BHYTPEHHIOIO TOPIIOBYIO TOBEPXHOCTHh B IMOJIOCTH MY(PTHI. OOKHMHOE KOJBIIO
OKOHYATEJIbHO TIO/DKHMAaeT TPYOKy K MydTe W o0OecredynBacT TepMETHIHOCTH
COC/IMHEHUSL.

UroObl MpaBHIBHO BBIMOJIHUTH COYJICHEHHE, TPYOKY BCTaBISIIOT IO yropa B
My(QTy W BpPYYHYIO BBUHUHMBAIOT Taiiky B My(]Ty. DTHM mNpemaoTBpamaeTcs
BBICKQJIb3bIBaHNE TPYOKHU MpHU JanbHelIeM 3ataruBaHud. C MOMOIIBIO TaeuHbIX
KJIF04YeH My(QTy YAEp)KHBAIOT M 3aTSATUBAIOT TaiiKy 10 TeX TOp, MOoKa He MOYyB-
CTBYETCSI 3aMETHOE COMPOTHUBIICHHE 3aTSITUBAHUIO.

Ecnm HakumaHOE KOJIBIIO BHIOpAaHO HETIPaBWIIBHO, ()ackh Ha HEM W My(Te HE
COOTBETCTBYIOT JIPYr JPYTY, T. € CThIK HE COIJIaCOBaH. 3a4acTyl0 XpOMaTo-
rpaduct 00 3TOM He JoraasiBaeTcs (MIOCKOJIBKY TPH JEMOHTaXKE CTapOro OTPe3-
Ka TpyOKH He OBLTH 3aIMCaHbl THITHI TAKH W 00KHMHOTO KOJIBLIA) U MPOI0JIKACT
3aTATHBATH COCAMHEHUE JI0 TeX MOP, TIOKA HE MPEKPATUTCS TeUb. DTO MPUBOINT K
XOJIOJHOMY CBapUBAHUIO JICTAJICH, TIOCIIE YE€T0 PA3JCIUTh UX YKE HECBO3MOXKHO.
DTOro HU B KOEM Cllydae HElb3sl JOIyCKaTh, OCOOCHHO TaM, IJIe COWICHSIEMBIC
JJIEMEHTHI TPYAHO3aMEHSIEMbI U JIOPOTH (MHKEKTOPBI, AETEKTOPHI).
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Puc. 3.44. HakugHble raku u obxumHble BTYNku (pepyrnbl). YCTaHOBINEHHbIE 06XMMHbIE
BTYIKM (criegyeT obpaTuTb BHUMaHWe Ha pasHyto rnybuHy). B pasobpaHHoM Buae ranku u
06XMMHbIE BTYNKU Noka3aHbl Ha puc. 1.22.

[IpOMBIIIICHHOCTD BBIITYCKaeT HAKUIHBIE TalKU M PepyiIsl U3 HepKaBeIOmeH
CTAJIM ISATH OCHOBHBIX KOHCTPYKLIHH. DT KOHCTPYKIMHU Ha3bIBAIOT 110 (hUpMaM-
nzrotoBurensiM (puc. 3.44) — Yorepc, Ceymxenok, [lapkep, Banko u Peonaiin.
COOTBETCTBYIONIE COWICHEHUS BBIACPKHUBAIOT OYEHb OOJIBIINE JaBICHHS (CBBI-
me 40 MITa umu 6000 dc/mroiiM®) U B psfe CiIydac JOMyCKAET MOBTOPHOE
UCTIONb30BaHNE. PekoMeHayeTcst MMeTh B J1a0OpaTOpUM LIECTh KOMIIJIEKTOB
KaXJI0TO THUIIA.

Kpome coennHeHuMit W3 HepkaBeloLled CTald, B HACTOSILEE BPEMs BBIIYC-
KaloTcs IUIAaCTMACCOBBIE COCIMHUTENM — IEJbHBIE W JABYXKOMIIOHEHTHBIE (CM.
puc. 1.23). VIX UCTIONB3YIOT BMECTO CTAIBHBIX M 3aTATUBAIOT Bpy4HYIO. [Ipenmy-
IIECTBO IUIACTMACCOBBIX M3JCIHI COCTOMT B TOM, YTO IUIacTMacca Iedopmu-
pyercst, npuHUMas GOpMy BHYTpEHHEH I0JI0CTH My(THI, TOIYyCKaeT MHOTOKpaT-
HOE HCIIOJb30BaHHE M HE TPeOyeT NPUMEHEHUs WHCTPYMEHTOB I MOHTaXa.
Henocratok — B TOM, 4TO HUTKH Pe3bObI MOTYT OBITH CPE3aHBI H MONACTh B TPY-
0OIPOBOJ M MOTOK MOJBIKHOH (asbl. PekoMeHayeTcst Takke UMETh B J1abopaTo-
PHH TI0 IIECTh IUIACTMACCOBBIX (PUTUHIOB KaXkKA0TO THIIA.
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3.11 OETEKTOPbI

Jerexkrop — mocaemaunit amemeHT cucteMbl BOYKX. M3 Bcero MHOTO0Opasms
NPUMEHSAEMBIX B HACTOSIIEE BpPEMs JETEKTOPOB 3IECh PAacCMAaTPHBAIOTCS TPH:
CHEKTPOPOTOMETD YIITPAPHOIECTOBOIO M BHIUMOTO JUANA30HOB, PepPaKTOMETP
U (IIyOpUMETPUICCKHiA eTeKTop. HecMOTpst Ha MPUHIUMIUAIIBHBIC PA3IUYUs 3TUX
JICTEKTOPOB, TP MX HCIIOJIF30BAHINH MMEIOTCS CXOJHBIC MCTOYHHKH M, COOTBET-
CTBEHHO, MYTH MPEAYNPEKACHUS BOZMOKHBIX OIMMO0K. OHH PacCMOTPEHBI B pa3-
nene 3.11.I". Bompocsl, kacaromuecsi TOIbKO OJHOTO M3 YKa3aHHBIX JETEKTOPOB,
M37T0XeHbI B paznenax 3.11.A —3.11.B.

3.11.A CnekTpodoToMeTpuyeckme 4ETEKTOPbI
yNbTpadunoneToBoro 1 BMAMMoro gnanasoHos (YOB)

Tlpunnun aeiicreust aerekropa Y®B cocTonT B M3MepeHUN pa3HOCTH WHTEH-
CHBHOCTCH MaJaroNIero My4Yka CBETOBOTO M3IYYCHHs M TOTO JKE MyYKa, OCIa0JIieH-
HOTO B COOTBETCTBHH C KOHIICHTpAIMel 1 K03 (QUIIEHTOM MOTIIONICHHS aHAIHTA.
OcHOBHas1 3aBUCHMOCTb OITHCHIBAaeTCs 3aKOHOM bapa: A = ebc, rne A — moriomnie-
HUE; € — K03 QUIUCHT NOTIIONIECHHS aHATTUTA, b — [UTMHA ONTHYECKOTO MYTH ITy4-
Ka U3ITy4eHUs B KIOBETE JIETEKTOPA; ¢ — KOHIICHTPAIIUS aHAJIUTA B KIOBETE.

CyIIecTBYIOT B OCHOBHBIX KOHCTPYKIHH JIeTekropa Y®B: ¢ ¢ukcuposan-
HOM (WM TIepecTpanBaeMoi) AJTMHOM BOJHBI M IMOJHO-MAaTPUUYHBIH. CXeMbl 00enx
KOHCTPYKLUHN IpeacTaBieHbl Ha puc. 3.45. MICTOUHMKOM H3JIyY€HUsI CITY>KUT BbI-
COKOMHTEHCHBHasA JeiTeprenas jJamma Ui Y@ nuamna3zoHa Wi jlamIia HakajiuBa-
HUS IUIS BUAMMOTO JTMAria3oHa — OJAMHAKOBO JJIsi 00eMX KOHCTpYyKIwi. [lamee B
JIETeKTope C (PUKCHPOBAHHOW JJTMHONH BOJHBI 32 WCTOYHHUKOM PACIOaraeTcs
MOHOXPOMATOp — YCTPOWCTBO, MPOIYCKAIOIIee Ha KIOBETY H3IYyYCHHE TOJBKO
3aJlaHHOM JUIMHBI BOJHBL. [Ipy 3TOM MHTEHCUBHOCTb H3Jy4YEHHs, €CTECTBEHHO,
YMEHBIIIACTCS, MMOCKOJIbKY Ha KIOBETY IMOMAACT JIHIIb HEOOIbINAs YacTh MEPBOHA-
YaJIbHOTO MOTOKA. [lepen MpoTOYHOI KIOBETON M MOcie He€ UMEIOTCS KOJTUMATop
U (OKyCHpPYIOIIas JINH3a, YTOOBI KaK MOXHO OOJbINAsl YacTh M3TYYCHHS MPOXO-
JWJIa CKBO3b KIOBETY. PaspermieHvie Ha NaHHOW UIMHE BOJHBI M CEJICKTHBHOCTH
JIETEKTOpa OTPEACIIFOTCS XapaKTEPUCTHKAMH MOHOXpomaropa. JOTOoIHUTETHEHO
pas3perieHneM M CEeJICKTHBHOCTBIO MOYKHO YIPAaBJISTh, €CITU TIOMECTUTH €IIE OMH
MOHOXPOMATOP TOCTIE€ KIOBETHI.

Ilpunnun aeiicteus aerekropa Y®B cocTonT B M3MEepeHUM Pa3HOCTH WHTEH-
CHBHOCTEH CHTHaJIa OT UCTOYHHMKA M CUTHAJIA TIOCIIE MPOXOXKICHHUS ITydKa M3ITyde-
HHUS CKBO3b INPOTOUYHYIO KioBeTy. OciabieHHe CUrHaja ONpeneisieTCs] KOHIICHT-
panmeii aHaIuTa ¥ MOJISIPHBIM KO3 (PHUITEHTOM MOTJIOICHHUS aHAJINTA € Ha JaHHOM
JUTMHE BOJIHBIL.
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Puc. 3.45. Bgepxy. Cxema petektopa YOB ¢ (hMKCMPOBAHHOM ANMHOM BOMHbI: A — UCTOYHMK; B — MOHOXpOMa-
Top; B — dhokycupytowas nuH3a; I — npoToyHas kioeTa; [l — dokycupytowas niH3a; E — dotoamop.

BHusy. Cxema AMOAHO-MaTpM4YHOrO eTekTopa: A — UCTOUHWK; b — dhokycupylowwmin anemeHT; B — npotoyHas
kioBeTa; I — aucneprypytoLLmin anemeHT (Yalle Bcero AndpakuvoHHas pelwétka); [1 — matpuua (otoanomos.
[MpenmyLLEeCTBO AMOAHO-MATPUYHOTO AETEKTOpa B TOM, YTO OH paboTaeT C MOMHbIM CMEKTPOM, NpU 3TOM
CKBO3b KIOBETY MPOXOANUT BECh MOTOK U3NY4eEHNS!.

YrtoOBbl OMpenennuTh MOTVIOMIEHNE, W3MEPEHHYI0 MHTEHCHBHOCTH I1a/IAIOIIETO
MyYKa M3JIyYCHUs] HY)KHO CPaBHUTb C MHTCHCHBHOCTBIO 3TOTO K€ ITydKa MOCIE
MPOXO’KAEHNS CKBO3b KIOBeTy. Ciiaboe MOTJIomeHNE aHaINTOB, IPUCYTCTBYIOIINX
B MaJIOi KOHIIEHTpaluy, Ja€T JHUIIb HE3HAUNTEIbHOE U3MEHEHUE HHTEHCUBHOCTH.
COOTBETCTBEHHO, MOTPENIHOCTE U3MEPEHHS HEOOJBIION Pa3HOCTH ABYX OOJIBIINX
3Ha4YCHWH BesMka. Ecnm aHanmtel conepkarcs B OONBIIOW KOHIEGHTPALMN WA
CHJIBHO TIOTJIOIIAIOT, 3TO TAaKXKe MPUBOAWT K 3HAYNUTENBHBIM OIIMOKaM. Y9acTOK
KpHBOH IIOTJIOIIEHHMS], HA KOTOPOM IIOTPELTHOCTh U3MEPEHMSI MIMEET HaNMEHBILECE
3Ha4YeHHe, 00bIYHO JIeKHT B mpenenax 0,1 <4 < 0,7. DTo COOTBETCTBYeT U3MEHE-
HHIO KOHLICHTPALUK TMPUMEPHO Ha MOpsAAOK. VIMEHHO A TaKWX KOHIEHTpAIui 1
MOTYT OBITh MOTYy4YEHBI HAWIYIINE PE3yAbTaThl (HA JTAHHOM KOHKPETHOM JIETEK-
Tope). Pabounii nnamasoH KOHIEHTpanWii 3aBHCHT OT HapameTpa b aHajuTa,
00bEMa BBOIMMOM MPOOBI, ATTMHBI ONITHYECKOTO IyTH KFOBETHI U TIP.

B o0mem Buze, mporecc MoayIeHus MK XpOMaTOrpaMMBbI C TIOMOIIBIO IETEK-
Topa YOB HaumHaeTcs ¢ ompereseHus (OHOBOTO CHUTHaia B cucTteMe. Ecim
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KIOBETA 3alOJHCHA TOABMKHOW (Da3oid, depe3 He€ MPOXOAUT IOTOK H3ITyUCHHS
HCM3MCHHOW WHTECHCHUBHOCTH, CHUCTEMa PETHCTPAIMU BBIIAET HYJICBYIO JIMHUIO.
Kak ToJIbKO uepe3 KIOBETY HauyMHaeT MPOXOIUTh MOJBIKHAs (asa, rae comep-
JKHUTCS QHAJTUT, MOTJIOMIAIOIIMN H3Jy4eHHUe, HHTCHCUBHOCTh M3JIyYeHUSs, MPOLIe/-
IIEr0 CKBO3b KIOBETY, YMEHbIIaeTcs. 3MepsieMoe mpu 3TOM 3HAYCHHE MOTJIOLIe-
HUS A BO3pacTaeT J0 TeX IMop, MoKa He OyJeT JOCTUTHyTa HauOOJbIas KOHIICHT-
paims aHanmuTa. 3aTeM 3HAYCHHE IMOTJIONICHUS YMEHBIIACTCS MO MEpe BBIXOJA
aHaJMTa U3 KIOBETHI JIETCKTOPA, MIOKA CUTHAII HE BO3BPAIACTCS K HYJICBOW JIMHUU.
OTO0 — 3HAKOMBII BCEM MK XPOMATOTPaAMMEL.

Kak yxe ObuT0O cKa3aHoO, JeTekTophl Y @B HMEIOT 1B€ OCHOBHBIC KOHCTPYKITUH
— ¢ (PMKCUPOBAHHOM JUTMHOW BOJHBI M ¢ MaTpuuel Gpotonuonos (M®D/I; ero Takxe
Ha3bIBaIOT AMOAHO-MATPHYHBIM JeTektopoM — JIM/I). B nerekrope ¢ ¢pukcupoBaH-
HOHM JUIMHON BOJHBI UMEETCSA MOCIIEA0BATENBHOCTh JIMH3 U HIeNeH, ¢ TOMOILBIO
KOTOPBIX ITy4OK M3JIy4deHHs OT HCTOYHMKA BHauajle (OoKycHpyeTcs Ha KIOBETe, a
3aTeM IIy4OK, IPOIICIIINHA CKBO3b KIOBETY, (okycupyercs Ha (oroauone.
CrekTpanbHOE pa3pelIeHHe JOCTHUraeTcs 3a CUET XapaKTEepHUCTHK MOHOXpOMa-
TopoB u ¢unbTpoB. Ilocne ncTouHNMKA MMEETCS MOHOXPOMATOp, KOTOPBIA BBIOH-
paeT HeOOJBIION yJacTOK CIIEKTpa MCTOYHMKA. VIMEHHO Ha 3TOM y4JacTKEe HaXo-
JIWUTCS JUIMHA BOJIHBI, Ha KOTOPOW HaOJIomaeTcs paslielieHHe aHaIn3UpyeMBIX
BemecTB. O4eHb Ba)KHO MPaBHILHO BHIOpaTh pabodylo JUIMHY BOJIHBI, MTOCKOJBKY
JIETEKTOp OOHApYKUBAET TOJILKO aHAINTHI C HEHYJICBBIM 3Ha4eHHeM €. MOHOXpoO-
MaTop, MOMEIEHHBIH MOC/Ie KIOBEThI, OTCEKAET PACCESIHHOE U3JIydeHUE U ApYyrue
CTIEKTPAJIbHBIE TOMEXH ETEKTOPA M APYTUX HIEMEHTOB CUCTEMBI.

I'naBHBIM HEOCTATOK JETEKTOpa ¢ (PUKCHPOBAHHOMN JIMHOI BOJHEI B TOM, YTO
00MbIIIast YaCTh M3ITYYCHUsI OTCEKAeTCsl OT KIOBETHI, TOCKOJIBKY BBHIOMpaeTCsl TOJb-
KO OfjHA JuinHa BOJIHBI B nuana3zoHe 200 — 350 HM. Bo-BTOpEIX, MOCKONIBKY JETEK-
THPOBAHUE OCYIIECTBIACTCS TONBKO HA OJHOW IJIMHE BOJIHBI, CIICKTpaJbHAs WH-
(opmanust 00 aHaTMTE B OCHOBHOM OKasbIBaeTCs yTepsiHHOHN. K mpenmymiectBam
JETeKTopa ¢ (PMKCHPOBAHHON JIMHOM BOJHBI OTHOCATCS MPOCTOTA KCILTyaTaIlHH,
CPaBHUTEJILHO HH3Kas CTOMMOCTb M Majble 3aTpaTbl HA TEXHHYECKOE OOCITyXH-
BaHME.

Tlpunnun peiicteus JAMJI Takoil ke, 3a UCKIIOYEHHEM TOTO, YTO MOHOXpPO-
MAaTop JI0 IPOTOYHOM KIOBETHI HE HCHONb3yeTcs. [Ipn 3ToM Bech My94oK M3ITydeHUs
OT UCTOYHHUKA (POKYCHPYETCsl Ha KIOBETE AeTeKkTopa. [Ipomreammii CKBO3b KIOBETY
MYYOK U3ITyYCHUS pa3BEPTHIBACTCS B CIICKTP IO JUTMHAM BOJIH (HAIPUMED, C IIOMO-
MIBI0 TPU3MBI WM JU(PPAKIIMOHHOW pemieTku). BIojb Jyru criekTpa pacholio-
JKCHBI (POTOMOIBI ONPEACIEHHON UPUHBL. KaXkIbIil U3 HOMOB, B COOTBETCTBUH
C TEOMETPUUECKUMHU pa3MepaMu, PACCTOSHUEM OT MPU3MBI, YIJIOBBIM PaCHOIOXKe-
HHEM II0 OTHOUICHHUIO K MPHU3ME W JUCIICPTHPYIOIIEH CHIIOW TPH3MBI, TPHHAMAET
CHTHAJ C OMpEACIEHHOT0 yJacTKa CIieKTpa m3mydeHus. CreKkTpanabHOe pasperie-
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HHE JIETEKTOpa ONPEeNaeTCsa COBOKYIHOCTbIO YKa3aHHBIX IapameTpoB. Hanbomee
pacIpoCTpaHEeHbl 3HAUEHUS CIIEKTPATILHOTO pa3penieHust 4 HM, 2 HM 1 1 HM.

JAMJI — momiHoe cpeacTBO aHanu3a. Takue JETEKTOPHl HE TOJIBKO MPEKpPacHo
MOJXOJAT ISl KOJIMYECTBEHHOTO aHAllM3a, ¢ HMX IMOMOIIBI0 MOXXHO IOCTPOUTH
CHECKTPAJBbHYI0 XapaKTEPUCTHKY, T.C. 3aBUCUMOCTh 4 OT A Ui KaXIOro M3 aHa-
JUTOB. DTO TIO3BOJSET HICHTU(PHIUPOBATh AHAIUTHI HE3ABHCUMO OT BPEMEHH
yaepxuBaHus. VTak, OCHOBHBIM MPEHUMYILIECTBOM IETEKTOpa C MaTpHiei ¢oTo-
JIMOMIOB SIBIIICTCS BO3MOXKHOCTH TOJYYEHHS HWH(POpMAIH, NPHYEM B OOJBIIOM
konmmuectBe. Korma-to x mHemocrarkam JIM/] oTHocwimm TO, 9TO 1A 00pabOTKH
9TOI MHpOPMAIX HYKEH KOMITBIOTEp; ceifgac 3To He OoJee, 4eM MPOCTO OIHO U3
TpeboBanuii. KommbroTep MomkeH OBITh OCHAINEH CpeACTBAMH OBICTpOro cOopa
JTAHHBIX, UMETh OOJIBIITYI0 EMKOCTh HAKOTIUTENS U MPOTPAMMHOE 00CCIICUCHHE JIIS
paboThl ¢ OONBIIMMU OOBEMAaMH JaHHBIX. Takue KOMITBIOTEPBHI M MPOTPaMMEI B
HACTOSIIIEE BPEMs BBIMTYCKAIOTCS B OOJBIIMX KOJHMYECTBAX M MO CPaBHHUTEIHHO
HU3KUM IieHaM. OCHOBHOM HenoctaTtok JIM/] 3akirouaeTcst HE B caMOM JIETEKTOpE,
MTOCKOJIBKY €0 AKCIUTyaTaIsd M TEXHUIECKoe OOCITy)XKMBaHHUE JIUIIb HE3HAYUTEIh-
HO CIIO)KHEe, YeM JAETeKTopa ¢ (PMKCHPOBAHHOW IMHOW BOJIHBI, @ B TOM, YTO B

Puc. 3.46. VcTounnkv YO nanyyenns. Cnesa: OTbIOCTUPOBAHHBIA M CMOHTMPOBAHHBI B kpenneHun. Cnpasa:
CMOHTMPOBAHHbIi1 C BO3MOXHOCTbIO NEpeMeLLEHMS.
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KQ)KJIOM OIMbITE MOTYy4YatoT OOJIBIIOE KOJMYECTBO HH(OPMAIIUH, KOTOpas OKa3bl-
BA€eTCs B OCHOBHOM O€CIIOIE3HOM.

st o6enx koHCTpyKImMit Y OB neTekTopoB HyseBas JIMHUS yCTaHABIMBACTCS,
KOI'Jla MOABWKHAsL (paza ypaBHOBEIIMBAETCS C JeTeKTopoM. [locie 3Toro BKIO-
yaeTcst (pyHKIMsI aBTOMAaTHYECKOH YCTAHOBKM Ha HYJIb, IPUHYAUTENIBHO I10JUIEp-
JKMBAIOIasi HyJIEeBble TMOKa3aHMs Jerekropa. CiemayeT MOMHHUTB, YTO, €CIU IIO-
IBWOKHAS (pa3a uMeeT 3aMeTHBIH KOA(PQPHUIIMESHT MOTJIOMEHHS, (PYHKIINS aBTOMATH-
YECKOH yCTaHOBKH Ha HyJIb HE YCTPAHSIET €ro, a IPOCTO OOHYJISIET MOKA3aHMUSL.

3T0T NpOCTOH (hakT OOBSICHIET MOSBICHHE CUCTEMHBIX IHMKOB. JleficTBUTEND-
HO, ecJi ObI KO3()(UIMEHT MOTJIOMCHUS OABIKHON (Da3bl ObLT HyJIEBBIM, YTOOBI
HOJTy9IHUTh OTPHULATENBHBIN MUK, PACTBOP JOJDKEH ObLT ObI M3Mydats. Eciu ke mo-
JBIKHAS (ha3a MOTIIONIACT U3TydeHHE, OTPHLATENIBHBINA MK OyIET MOTydYeH, Koraa
QHAJIUT TIOTJIOIIACT MeHblde, YeM TOIBIKHAs (a3a. CTpeMIICHHE MOIyYUTh Kak
MO’KHO MEHbIINI ()OHOBBII CHI'HAJI TIOTJIOMIEHNS NMOOYKAAET IPUMEHATh PacTBO-
pHUTENH Kak MOXXHO Oojiee BBICOKOM YHCTOTHI JUIS HMPUTOTOBJICHUS ITOJBMYKHOU
(a3pl 1 paboTaTh B qUara3oHe JUIMH BOJIH, KaK MOJKHO OoJiee yIajJéHHOM OT Ipe-
Jiesia IpoIrycKaHus pacTBoputeneil B Y@ nuamnasoHe.

Wcrounvku m3mydeHus B Aerekropax Y OB 1160 cMOHTHPOBaHBI HEMIOIBHYKHO
TaK, YTOOBI ONTHMHU3UPOBATh BBIXOJHOW CHUTHAJ, JIMOO JOMYCKAIOT IOCTHPOBKY C
9TOi#1 ke 1enbto (puc. 3.46). Heo6xouMo 3HaTh, YTO MOTOK M3IYYCHHS UCTOUYHHKA
OYCHBb TOYHO (POKYCHUPYETCS, TOATOMY FOCTHPOBKA HCTOYHHKA KpaifHe HE00X0[rMa
JUTSL 00SCTICYCHUSI IPUEMIIEMBIX PA00YHX MapaMeTPOB.

3.11.b PedpakTomMeTpryeckue eTekTopsbl

Pedpakromerpuueckue aerekTopsl Havamu npuMeHsATbes B BOXX ogauMu
W3 TIEePBBIX. XOTS B pa3HOE BPEMs BBITYCKAINCH JACTEKTOPHI YETHIPEX MPUHIIH-
MAaJbHO Pa3HBIX THIIOB, ceivac Ha peIHKe neTekTopoB aas BOXKX mpeobmamator
JIBa: C OTKJIOHEHHEM Jiyda U ¢ JimH3oi Dpenens. [lepBrie Oosee pacmpocTpane-
HBI, ¥ 3/1€Ch MBI OTPAHUYIHUMCSI PACCMOTPEHHEM TOJIBKO UX.

[puHnun neictBus peppakTOMETPHIECKOTO JAETEKTOPa 3aKII0YAETCS B TOM,
YTO CBET HA TPaHMIE CTEKJa, U3 KOTOPOTO M3TOTOBICHA MPOTOYHAS KIOBETA, W
JKUAKOCTH, 3aKIIOYEHHON B HEW, OTKIIOHSETCS 3a cuéT mpenomieHus. CrerneHb
3TOTO OTKJIOHEHHS 3aBHUCHUT OT K03(duimeHTa mpenoMiIeHHs # pacTBOpa M TaH-
TeHCca BHYTPEHHEro yria o KioBeThl (puc. 3.47). Crnemyer oOpaTuTh BHUMaHUE Ha
TO, YTO JIETEKTOP COJCPXKUT JBE KIOBETHI: pabodyro M 3TaloHHYyI0. Pabouas
KIOBETAa — Ta, 4Yepe3 KOTOPYIO MpoxoauT 3moaT BOXKX. DrtamoHHYIO OOBIYHO
YPaBHOBEUIMBAIOT C TOJBIKHOM (hazoi m0 Havanma aHanmza. it 91Ol menmn

310



JETEKTOPbI

paboyas
a4yenka

cBeTo-
ACTOHHIK e e b HyBCTBU-
el - ¢ TenbHbIN
T W _ | anemeHT
OTKNOHEHHbI
aTanoHHas ny4
AYeiika

Puc. 3.47. PedppakromeTpuyeckve KioBEThI B JeTEKTOPE C OTKIOHEHWEM nyya. M3nyyenmne oT ncTouHMKa npo-
XOAUT CKBO3b pabouyto siueiiky, 3aTeM Yepe3 3TanioHHylo sueitky. CocTaB pacTBopa B 3TarloHHON sueiike
HEU3MEHEH, KaK NPaBuIIo, TaM HaXoAUTCs NoABWkKHas thasa. Korga Yepes pabouyto sueiiky NpoxoauT YucTas
nofBkHas dasa, Ny4 Ha BbIXOAE He OTKIOHAETCA (MYHKTMPHAs NMHWS), MOCKONbKY NokasaTeny npernom-
nenns 0bonx pacTBOPOB OAMHAKOBbI. Koraa yepes KiOBETY MPOXOAUT aHanuT, Ny4 OTKIOHSETCS Ha yron ¢
(LWTPUX-NYHKTUPHAS NHUS). MU 3TOM MHTEHCUBHOCTbL 0BMYy4EHUS CBETOMYBCTBUTENBHOTO SNIEMEHTA MEHSIET-
Csl, 3aMnm1CbIBAETCs MUK XPOMATOrPaMMbI.

HCTIONB3YeTCs] MPOMBIBOYHBIN KIJIATIaH, HANIPABISIOMNN TOTOK TMOABIDKHON (a3sl
B STAJIOHHYIO KIOBETY.

Korza cucrema ypaBHOBeIlIeHa, H3TyUYeHHUE MIPOXOUT CKBO3b KIOBETY JETEK-
TOpa W TOMajaeT Ha JIBYXKOMIIOHEHTHBIH ¢oroamon. CucreMy OalaHCHPYIOT
(moOmBarOTCS HYJIEBOTO CHTHAja Ha BBIXOJIE), TOOMBAsCh YpaBHUBAHUS W3ITyde-
HUS Ha 00OWX KOMIIOHEHTaX TUOJA 33 CUYET HEOONBIIUX U3MCHCHUN B ONTHYEC-
Kot wactu. J{ns 3Toi menu ucmons3yercs QYHKIMS OaTaHCUPOBKH (MU PYKOSIT-
Ka Ha aBTOHOMHBIX JETEKTOPAXx).

V3MeHeHne curHaia IeTeKTopa cieayeT u3 3akoHa CHes

¢ = (n, —ny) tga,
rI€e 1) U 1, — TOKA3aTeIn NPEJOMIIEHHUs XKHUAKOCTH, COOTBETCTBEHHO, B pa-
004Yeil ¥ STANOHHOM KIOBETAX, 0. — BHYTPEHHHMH yroia KroBeThl. [lokaszarenu mpe-
JIOMJIEHUS Pa3IMYHBIX PACTBOPHUTENIEH puBeneHsl B Tabauue 2 [IpunoxkeHus.

ITpn paGore ¢ pedpakTOMETPUUECKHM AETEKTOPOM BAXKHO YUHUTHIBATb, YTO
MoKa3aTeib MPEeJIOMIICHHUsS] PacTBOPUTENS CHIBHO 3aBHCUT OT TeMmepaTypsl. M3
MPAaKTUKU U3BECTHO, YTO MOKA3aTeNlb MPEIOMIICHHUS YMEHBIIAeTCsl IPUMEPHO Ha
0,0004 mpu noBbILIEHUH TeMIIepaTyphl Ha oauH rpagyc Lleascus. MoxeT moka-
3aThCA, YTO 3TO OYEHb MAJO, HO B ACHCTBUTEIBHOCTH JAOCTATOYHO B3INISIHYTh Ha
LIeHy JeNeHus pepakTOMETPHYECKOro AeTekTopa (Kak mpasmio, 1 x 107°), gro-
OBl TIOHATH, YTO TAKOE U3MEHEHNE 3aMETHO CKa)KeTCsl Ha CHTHaJe JeTeKkTopa. Bo
BCEX pe(h)paKTOMETPUIECKUX JETEKTOPAX KIOBETHI IIOAOTPEBAIOTCS, TEMIIEPATypa
nX HoAJepKuBaeTcs moctossHHO. K Tomy ke, npu pabote ¢ pedpakromerpuiec-
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Puc. 3.48. lNonoxwutenbHble U oTpuUaTernbHble MUKM U U3MEHEHUSI UHTEHCUBHOCTU Ha
nMonyYyeHHON Ha pedpakTOMETPUYECKOM [OEeTEeKTOpe XpomaTorpaMme CrOXHOW CMecu
XKMPHOW KUCNOTbI, XONECTEpMHa U CUHraHuHa. MonoxutensHble U oTpULaTenbHble NUKK
obycrnoBneHbl aHanuM3vpyeMbiMK BellecTBamMy WM [OOMycKalT KONMMYeCcTBEHHOe onpede-
neHve.
KHM JICTEKTOPOM 00S3aTENLHO CIEAYET CTPOrO KOHTPOJIHUPOBATH TEMIIEPATYPY B
CHUCTEME B LICIIOM.

['maBHBIM HeOCTATKOM pePpPaKTOMETPUIECKHUX JACTEKTOPOB ABISAETCS TO, UTO
WUMH HEJb3s MOJh30BATHCS B TPAANEHTHOM peknme. HecMoTpst Ha psif MOTIBITOK
OCYIIIECTBUTH KOMIICHCAITUIO MTOKA3aTeNsl IPEIOMIICHHS B TPAIUEHTHOM PEXIME,
TPYIHOCTHU MEPEBEIINBAIOT BOZMOXKHBIE TIOJIOKUTEIbHBIE CTOPOHBI.

Ewmg oiHa coKHOCTH paboThI ¢ pepakTOMETPUUECKUM IETEKTOPOM COCTOUT
B TOM, YTO CHCTeMa 00pabOTKH JaHHBIX JOJDKHA MO3BOJSTH HHTETPUPOBATH KaK
MOJIOKUTENbHBIE, TAK U OTPHULATENbHbIE THKU. [I[pUMep Takoro poja Mmoka3aH Ha
puc. 3.48.

I'maBHOE TIpeUMyIIIECTBO pePpPakKTOMETPUIECKOTO IETEKTOPA B TOM, YTO 3TO —
€IMHCTBEHHBI HEJIOPOTOM YHUBEpcalbHbIN nerektop. [lockonmpky mokazarenu
MPEJIOMIJICHHUSI BCEX BEIIECTB DPAa3JHYHBI, BCErJa MOXKHO TOA0OpaTh YCIOBHUS
paboThI, MPH KOTOPBHIX HMHTEPECYIOIIEEe HAC BEHICCTBO OyIET NaBaTh CHTHAI.
Byner nu curHan JOCTaTOYHO CHIJIBHBIM, 3aBHCUT OT MOKAa3aTessl MPeIOMIICHUS
COOTBETCTBYIOIIECTO BEIICCTBA U MPECIIOB OOHAPYKEHUS] CHCTEMEI.
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HEIITATHAS CUTYALUA O 1. MeaneHHblii, HO 3HAYMTEILHBIIH apeiid
HYJICBOM JIMHUH.

YCTPAHEHUE. Kak yxe Obuto ckazaHo, pedpakroMeTp TpeOyeT MocTosH-
CTBa TEMIIEPaTypsl B cucTteMe. UTOOBI 3TOr0 JOOUTHCS, pe3epByaphl C PACTBOPH-
TEJISIMU, BCE COCIUHUTEIILHBIC TPYOONPOBOJBI, TOJOBKA HACOCA, WHKEKTOP,
KOJIOHKa W JIETCKTOp JOJDKHBI MMETh OIMHAKOBYIO TemmoepaTypy. He cmemyer
3a0bIBaTh, YTO BAXHEHIIUN DJIEMEHT, HE BXOMSANIMN B YHCIIO DJIEMEHTOB XpOMa-
Torpada, T.e. npoba, TOIHKEH UMETH TY K€ TEMIIEPATYpPY.

Emé omHUM MCTOYHHKOM BO3MOXHBIX OITHOOK SIBJISIETCS TO, YTO TEPMOCTAT
xpomarorpada yCTaHABIMBAIOT HA TEMIICPATYPY, HE CIHMIIKOM OTIMYAIOLIYIOCS
OT KOMHATHOH. DTO 3aTpyAHSET peryJupOBaHHE TEMIEPATypbl TEPMOCTATOM.
Yro06bl 3TOTO M30€KaTh, CIACAYET 337aBaTh TEMIIEPATypy B CHCTEME, 110 MEHbIIICH
Mepe, Ha 10°C BpIIIe, 4eM TeMIIepaTypa OKPYKAroIIeH CpeIbl.

Crnemyet MOMHUTH TaKXKe, YTO TOCIIE 3aITycka pePpakTOMETPUICCKOTO JICTCK-
TOpa JOJDKHBI TOCTHYb 3aJaHHOW TeMIIepaTyphl HE TOJBKO MPoda W MPOTOYHBIC
KIOBETHI, HO 1 BECh JIIOCHT B cucTeMe. VlHOoTma miist aToro Tpedyercs Oornee gaca.
B mporecce ypaBHOBemMBaHHA HyJeBas JHHUSA OyAeT MOCTOSHHO HATH BBEPX
WA BHU3, B 3aBECHMOCTH OT IIEPBOHAYAIBHOTO COCTOSHUS CHCTEMBI.

Heo0xonnmo Bcerma mpuMeHSATH 3apaHee IPUTOTOBICHHYIO CMECh PaCTBOPH-
TeNnel, KOTOpyIo Hacoc moaaéT Ha mpomsBoxuTensHocTH 100 % (ecnu B cucteme
YCTaHOBJIEH TPaAMCHTHBIN Hacoc). Jlaxke HEOONBIIMX OTKIOHEHHWH B COCTaBe
ANIOCHTA, CMEIINBAEMOTO HACOCOM, TOCTATOYHO, YTOOBI OTKIIMK AETEKTOPa H3Me-
HUJICS JIO HEYy3HABAEMOCTH.

HEIOTATHAS CUTYALUWA /1 2. Curnaji OTCYyTCTBYeT WM JAeTEKTOpP
«3alIKAJTHUBAET».

YCTPAHEHUME. «3amkanuBanue» JeTeKTOopa OOBIYHO OOYCIOBICHO OJHOM
U3 JBYX CIEAYIOIINX NMPHYUH. BO-IIEpPBEIX, BO3MOXKHO, 3TaJOHHYIO KIOBETYy He
mepeBeny Ha HOBBIH omioeHT. Ciydan HECOBMECTHUMBIX pacTBOpPHTENCH U
AJFOEHTOB, COJIEPKAIINX HECOBMECTHMBIE Oy(ephl, ormucansl B pa3zaene 2.3, P4.

Bo-BTOpBIX, BO3MOXHO, TEMIIEpaTypa CHCTEMBI Jaleka OT TpeOyeMoil.
HyxHo yOemuThes B TOM, 9TO HarpeBaTellb M PEryIATOp TeMIepaTyphbl BKIIIOUE-
HBI, @ 3aTEM BBDKIATh, ITIOKa CHCTEMa HE ypaBHOBECUTCS 10 Temreparype. Ilocie
9TOTO CIIEAYET yIOCTOBEPUTHCS, UTO ITAJOHHAS KIOBETA MPOMBITA.

CHrHanm MOXeT OTCYTCTBOBAaTh HM3-3a TOTO, YTO JIaMIla He MaéT HY>KHOW HH-
TEHCHUBHOCTH CBeTa. 3aMEHa JIaMIIbl JOJDKHA OBITH MPEeaycMOTpeHa B Tpaduke
pernaMeHTHBIX MpodrIakTHdecKux padboT. OOBYHO HapabOoTKa JaMIIbl 10 3aMe-
HbI cocTaBisger 1000 gacoB (MM APYro CPoK, peKOMEHIOBAHHBIM M3TOTOBHTE-
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nem). [TockoNbKy JaMITbl HEHATIPABJICHHBIC, 3aMEHA MX OCYIIECTBIISICTCS JIETKO H
OBICTPO.

3.11.B dnyopumeTpuyeckue 0eTeKTopbl

U3 Tpéx omMCBIBaEMBIX 311€Ch NETCKTOPOB (PIyOPUMETPUUCCKUI MPEIIOUYTH-
TEJICH B TCPMHUHAX TMPEICIOB OOHAPYKEHUS, CHCHU(DUIHOCTH M OTHOIICHHS
curHas-mryM. Bo ¢iayopumeTprueckux AeTEKTOpax MCIOIb3yeTCsl CHCTEMa TBOM-
HOTO MOHOXpOMAaTopa, Kak B nerekropax Y®B ¢ ¢ukcupoBaHHOW THHON
BOJIHBI, HO 371eCh MAJAONINA W BBIXOIAMINN MyIKH OPHEHTHPOBAHBI MOJ YTIIOM
90° mo oTHomIeHUIO Ipyr K Apyry (puc. 3.49). B mporecce ¢iryopecreHInu
MOJICKYJIa TIOTJIONIAET KOPOTKOBOJIHOBOE H3ITyUCHHE, IEPEXOIUT Ha TICPBBIA ypo-
BEHb BO30YXKICHHS, IMOCIEC YEro MPOUCXOTUT peNaKkcalus ¥ WCIyCKaHWE Ha
Oonpmiei, crienuduIecKoi IS TaHHOH MOJICKYJIBI, JUTHHE BOMHBI. Mcmyckaemoe
H3IyYCHNE ¥ BOCTIPHHUMAET CBETOUYBCTBUTEIBHBIHN 3JIEMEHT JICTEKTOpA.

Puc. 3.49. Cxema dnyopumeTtpuyeckoro getekropa: A — UCTOYHKK; B — MoHOXpomaTop
unn otcekarowmn punestp; B— dokycupytowasn nnH3a; I — npotoyHas koseTa; [ — cBeTo-
ynosuTernb; E — MoHoxpomaTop mnu nonocosow cunbTp; XK — dotoanon. Cnegyet obpa-
TUTb BHWMaHWEe Ha TO, YTO, MOCKOMbKY ASIMHA BOMHbLI BO3OYXAEHWA MHas (HWXe), Yyem
n3ny4eHusi, PoHOBbLIN curHan ByaeT paBeH Hynto.

IIpenen oOHapykeHUS (QIYOPUMETPHUECKOTO NETEKTOpa OOBIYHO HIDKE Ha
HECKOJIBKO TIOPSAIKOB, 4eM Y D, MOCKOJIbKY M3MEPSIeMbIH paO0UYrii CUTHAI MPE-
CTaBNseT cOOOM PAa3HOCTh 3HAYCHHS WHTCHCHUBHOCTH W3Iy4YCHUS U HYINA (a He
Pa3HOCTh OBYX OOJNBIINX BeMW4IHH). CreuUIHOCTh TOCTUTAETCS MyTEM BBIOO-
pa AIWH BOJH KakK BO30YxIeHUs (MAJAloNIero Iy4YKa), TaK W HCITYCKaHUS
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(Monexyn ananuta). HakoHen, (OHOBBIH 1IyM OOYCJIOBJIEH JIMIIb PAacCESHHBIM
U3IY4YEHUEM U IIYMOM B 3JIEKTPOHHOU CXeMe, T.€. TOpa3o HUXKE, YeM B APYTUX
JIETEKTOPAX.

Henocratkn (iyopuMeTpH4ecKuX IETEKTOPOB CTOJb K€ MHOTOYHMCIICHHBI,
KaKk M JIOCTOMHCTBa. Bo-TepBbIX, U BO30YyXKAEHHE, U UCITyCKaHUE ISl JaHHOTO
COCAMHEHUS] OTPAaHWYEHBI JOBOJBHO Y3KMMH AMAINla30HaMH JUIMH BOJIH. DTO HE
CO37aeT TPYIHOCTH CaMo 10 cede, HO B COYETaHHU C TeM, YTO CHEKTpP HMCITyCKa-
HHS CHJIBHO 3aBHCHT OT COCTaBa JIIIOCHTA, PEIICHNE 3a/ladyll CTAHOBUTCS NajeKo
He TpuBHaNbHBIM. CllefoBaTeNbHO, YTOOBI IOJTy4YaTh HAAEKHBIE DPEe3yJIbTAThI,
HY)XHO CTPOTrO KOHTpoJHpoBaTh pH u cocraB monsmxHON (assl (a Takke HX
N3MEHEHHE, B Cllydae TpaJueHTHOro pexnma). K ToMy jKe, WHTEHCHBHOCTb
(IryopecieHIINY 3aBHCUT OT TEMIIEpaTyphl, HepeaKo B npexaenax ot 1 1o 5 %/°C.
VcTOYHMKOM BO3MOJKHBIX 3aTPYAHEHHH SIBISIETCS TAKOKE TYIICHUE M3ITydeHHS TIPH-
MECHBIMH TSDKETBIMH aTOMaMH.

Bo-BTopbIX, TpH (IIyOpecleHIMH, €CJIM KOHIEHTpAlWs aHAINTa CIUIIKOM
BBICOKA, MOXET HAaOIIOAATHCS TaK Ha3bIBaeMoe camonoiowerue. OHO TPOSIBISIETCS
KaK HEJIMHEHHOCTh B 3aBUCHMOCTH MHTEHCHBHOCTH ()JIyOPECIIEHTHOTO W3JIy4CHUS
OT KOHIIEHTPALUH.

Tperuii HemocTaToK, OoJiee BCEro OrpaHMYHMBAIONIMI MPUMEHEHHE 3TOTO BHAA
JIETEKTOPOB, COCTOUT B TOM, 4TO CBOMCTBOM (hiryopecieHIny 001aiatoT JOBOJIBHO
MaJio BemiecTB. YToObI 000HTH 3TO OrpaHHYeHHE, pa3paboTaHO MHOKECTBO pearcH-
TOB, ITO3BOJIIIOIIMX TIOJy4aTh (IIyOpECHHUPYIOLINE ITPOU3BOIHBIE aHATN3UPYEMBIX
BEIIECTB. JTO, C OAHON CTOPOHBI, TIO3BOJISIET MCIOIB30BaTh (PIYOPHMETPHICCKIE
JIETEKTOPHI IS OTIperieieHus OoJiee MIMPOKOTo Kpyra BEIIECTB, C APYTOH, YCIIOXK-
HSET MPOOOTIOATOTOBKY U 3aCTABIIET 3aJyMBIBATHCA O CTAOMIFHOCTH MOITy4aeMBIX
TIPOU3BOTHBIX.

3.11.I Bonpochbl, 00wme ans Bcex 4ETEKTOPOB

HEIOTATHAS CUTYALUA [ 3. CanmikoM 60J1b110H YpOBeHb IIyMa HA
XpoMaTorpaMmme.

YCTPAHEHMUE. Eciy niyMm nmpuCyTCTBYET Ha BCe XpoMaTorpamMmme, PUIEM
YPOBEHb €r0 MEHSIETCSI, BEPOSITHO, IETEKTOP He paboTaeT HaIeKaliuM 00pa3oM.
[Tpu4nH BO3HUKHOBEHHS TAKOT'O LIyMa TPH.

1. 3acpsisnenue npomounou xiosemovi. IIpOTOUHBIE KIOBETHI MMEIOT Majble
pa3Mepbl, YTOObI HE CIHIIKOM YBEIHYHBATH BHEKOJOHOYHBIH OOBEM CHCTEMBI.
COOTBETCTBEHHO, W JTUH3bI (KaK TPaBUJIO, KBApIEBhIE) B KIOBETAX BeChbMa MaJlbl
1o pa3mepaM. UToObl CHTHA MPHU pabOTe UCTOYHUKA OBLIT MaKCUMaIbHBIM, U3ITY-
YCHHE JOJDKHO 3aJMBAaTh BCIO MOBEPXHOCTH JHH3BI. JIMH3BI THUOO NPUKICCHBI,
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100 3aKpeIuIeHbl ¢ MOMOILIBIO MPOKJIANOK, A0 u yruioTHuTened. B mobom
Cllydae BHYTPH KIOBETbl UMEIOTCS YYaCTKU OCAXAEHUS MOCTOPOHHUX BELIECTB.
OOBIYHO OCaXkICHUE TMPOUCXOINT, B IEPBYIO OUEpehb, Ha TPAHMIIE EpKATEII U
JIMH3BI, 3aTeM 10 Bcel nmH3e. [locTopoHHME BemlecTBa OCa)XTAIOTCS HEPaBHO-
MEpHO, TOJIIWHA W MPO3PAavyHOCTh WX CJIOS pasziandHa. He3aBUCHMO OT CTPYKTY-
PBI, TAKUE BEIIECTBA MPETATCTBYIOT MPOXOXKICHUIO CBETA HA CBETOTYBCTBUTEIb-
HBIA AMOJ, YTO MPOSIBISETCA KaK KaXyIleecss CHUKEHUE MHTEHCUBHOCTU UCTOY-
HUKa.

B mogoOHBIX cityudasx KioBeTa HyKAaeTcs B odHcTKe. Ilopsgok odmcTkH
M3JI0KEH B JOKYMEHTAIMH M3roToBuTelst. OOBIYHO CIelyeT ¢ MOMOIIBI0 Hacoca
M0JaTh MOCIEJ0BATEILHOCTh OPIrAHUYECKUX M KUCIOTHBIX MPOMBIBHBIX KHJIKOC-
tei. Kak BapuaHT, MO’KHO MCIIOJIB30BaTh IMEPEXOAHUK K mmpuiy (puc. 3.50), npu
9TOM HEOOXOIMMBIH O00BEM pacTBOpHUTENEH ISl OYMCTKH PE3KO CHIKACTCS.
[TocnenoBaTebHOCTh HPOMBIBAHMS MOXET OBITH CIEIYIOIICH: MeTaHON, H30-
MIPOTMIIOBBIM CITUPT, TEKCaH, AMUXJIOPMETaH, 3aTeM B OOpPaTHOM MOPSIKE M0
MeTaHoua. [locie 3Toro ciexyer NpoMbITh AETEKTOP BOAOH U CHIIBHO pa30aBieH-

T

Puc. 3.50. [llepexogHukn c coeguvHuTensMy Ans npombiBaHus. CneBa Hanpaso:
nepexodHuNK B cOope; coeanHUTENb C HyrneBbiIM MEPTBbIM OOBEMOM; coeavHWUTENb ANs
Lwnpuua ¢ NyapoBCKMM HAKOHEYHUKOM; LMMMHAP; NOpLUeHb ¢ Hacaakon ns MTo3.
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HOW a30THOW KHCIOTOW (TakXe MPEABAPUTEIBHO MPOBEPUB JIOMYCTUMOCTH €&
MPUMEHCHUS 10 JOKYMCHTAIIMHA H3TOTOBUTENS). 3aKIIOYUTEIBHEIN 3Tall COCTOUT
B IPOMBIBaHUH BOJIOW W, HAKOHEI, MeTaHOJOM. He crexyer mporyckats pa3das-
JICHHYIO a30THYIO KHCJIOTY Yepe3 BCIO CHCTEMY, €CIIH ATO MPSIMO HE PEKOMEH/IO0-
BaHO W3roTOBHTENeM. V nmake B 3TOM cilydae HE pa3perraercsl MpoKaunBaTh
A30THYIO KHCIIOTY Yepe3 KOJIIOHKY.

ITpu npoMbIBaHUHK AETEKTOpA HE JOIYCKAETCs MPHUIIOKEHHE K LIMPUILY H30bI-
TOYHBIX YCHJIHH, MOCKOJIBKY B OOJIBIIHHCTBE JETEKTOPOB KIOBETA BBIICPIKUBACT
naBnenue He Goiee 0,7 — 1,4 MITa (100 — 200 dc/mroiim?). TIpoMbIBaHHe IeTeK-
TOpa TOJBKO B MPSIMOM HANpPABICHHM HE BCEr[a IMO3BOJISET IMOJHOCTHIO €ro
OYUCTHTh. B 3TOM cilyuac HE HCKIIOYEHO, YTO MOMOXET IPOMBIBaHHE 00pa-
HICHUEM MOTOKa. HEeKoTOphIe M3rOTOBHTEIN PEKOMCHIYIOT (M Jaxe TpeOyroT)
BO3BpaIlaTh KIOBETY B cOOpE HA 3aBOJ JUIA YUCTKH U 00pabotku. [Ipu aTom mis
YCTaHOBKH B XpOMAaTorpad MpHUCHLUIAIOT JPYTYIO KIOBETY.

2. Teuv 6 kiogeme. OOBIYHO 3Ty HEHCIIPABHOCTH HE YIAa&Tcs OOHApYKHTh,
IIOKa HE OKa3bIBAeTCs, YTO OYKMCTKA He NaéT KelaeMoro pesynbrara. B Ooinee
CTapbIX MOJENsAX JAeTeKTOopoB Juii BOJKX mpoTouHble KIOBETHI JErKO pa3ou-
palich, @ N3rOTOBUTENH TIOCTABIISIIN 3allacHbIC YacTH JUIS 3aMEHbI IPU PEMOHTE.
BonbIIMHCTBO COBPEMEHHBIX KOHCTPYKIHH IETEKTOPOB 3TOr0 HE IO3BOJIIOT.
[TpoTouHbIe KIOBETHI HM3rOTABIIMBAIOT, HCIBITBIBAIOT M MOHTHPYIOT KaK MOHO-
omok. I[lpm HEOOXOAMMOCTH, 3aMEHSIOT KIOBETY IEIMKOM. Takod MOpsIOK
00YCIIOBJICH CJIOXHOCTBIO PAa0OTHI ¢ KIOBETAMH, JHMH3aMH M IIp. KpaiHe MaJbIX
pa3sMepoB U UX FOCTHPOBKU.

3. Ilonadanue ny3vipbko8 6030yxa. Y NaquTh UX OBIBAET YPE3BBIYANHO TPYII-
HO. B 0COOEHHOCTH ClielyeT OTMETUTh, YTO 3Ta HEHCHPABHOCTH 3a4acTYIO Kak
OynTo Mcye3aeT cama co0oW B IpaJMeHTHOM OMBITE, HO B Hayaje CICAYIOIIETo
OTBITa TPOSBISCTCS CHOBAa. B mepByro odepenb, CleoyeT MPOMBITH JCTEKTOP.
Yamie Bcero my3bIpEKH BO3IyXa 00pa3yIOTCS U 3a[CPKUBAIOTCS B 3arPA3HEHHBIX
KIOBETaX, T.K. MX OOpa30BaHUIO CIIOCOOCTBYIOT OCAXIEHHBIC BHYTPH KIOBETHI
BemiecTBa. [Ipu 00pa3oBaHUM MY3BIPHKOB BO3AyXa IIYM HA HYJICBOW JHHHUU
AMeEET XapaKTePHBIH BHUJI, COTJIACOBAaHHBIN ¢ paboToit Hacoca (puc. 3.51).

Ecnu mpombIBaHue He AaéT pe3ynbTaTa, CIEAyeT AEMOHTUPOBATh KOJIOHKY, a
HAacoC IPHCOCAMHHUTH IPSAMO K JAETEKTOpPY (€ciaW 3TO IIpOoINe, MOXKHO dYepes
nmkekTop). [Ipexne, yeM noaxiouaTs TpyOOIIPOBOA K IETEKTOPY, cleayeT yoe-
IUTHCA, 9TO W3 TPYOOIPOBOAA MOJHOCTHIO BEIMBIT BO3IyX. [lamee HeoOxoanmo,
YBEJWYHBAs PACXOM, TOMBITATHCS «BBITHATHY MY3BIPEK U3 ACTEKTOPA.

B HexoTophIX ciaywasx ymaércs yOaauTh IMy3bIpEK BO3AyXa U3 JETEKTOpa,
HE3HAUUTENIbHO yBEJIUYNBas AABICHHUE HAa BBIXOJAE JETEKTOpa. J[s 3TOr0 MOXKHO,
HalpuMep, CIleTka IpIKaTbk TPYyOKy, depe3 KOTOPYHO BBIBOOHTCS 3mroat. llpu
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9TOM CJIEIyeT BHHMATEIbHO HAONIOJAaTh 3a OOIIMM MepenajoM NaBJICHUS B
CUCTEMe, HE JOIyCKas ero yBemudeHus Oonee, yem Ha 150 — 200 k[la (20 —
30 dc/mroiim?). WHOrZa MOMOTaeT MPOMBIBAHHE OOPAIICHHEM IMOTOKA (Iepel

Puc. 3.51. lNy3bipék BO3gyxa B kioBeTe paetektopa. (A) 0,5 mn/mun; (B) 1,0 Mn/MuH;
(B) 2,0 mn/MuH. XoTS1 XpomaTorpaMmmbl NofyyveHbl Ha Y@ peTektope, Apyrve Tumbl
[EeTEKTOPOB AaloT CXOAHYH BONHoob6pasHyo opMy HyneBon nuHun. Yactorta konebaHumn
CoBMafaeT C YacToTOM XoAa NOpLUHsSt Hacoca. AMNNUTYAa 0BbIYHO OCTaETCA HEU3MEHHOW.

9THM 00S3aTENBHO CIICAYET MPOBEPHUTH MOPSAOK MIPOMBIBAHUS 110 JOKYMCHTAIMH
WU3TOTOBUTEIS).

4. Ucmounuk uznyuenusi gvipaboman pecypc. BOIBIIMHCTBO W3rOTOBHUTEINCH
yKa3bIBaloT, 4TO pecypc Jamibl cocrasisier 1000 wacoB. Ecim nerexrop pabo-
TaeT KPYTJIIOCYTOYHO W HETIPEPHIBHO, JIaMIIa TIOAJIEKHT 3aMeHe KaxIble 45 CyTOK.
Ecim netekTop, Kak 3TO ObIBaeT yaiie, padoraeT mo 8§ — 10 9acoB B CyTKH, CPOK
CITyOBI JaMIbl OyIeT OKOJIO YeThIpEX MecsieB. OIHUM M3 TOKa3aTeJed Toro,
YTO MCTOYHHMK M3JIYYCHHS HYKIACTCSA B 3aMEHE, SBISCTCS IMOBBIIMICHHE YPOBHS
myMa. 9To OBIBaeT TPYIHO 3aMETHTh, €CJIM JCTEKTOP HE paboTaeT B MPEIeIbHO
MaJIOM JTHara3oHe MOTJIONICHUS.

HEIITATHAS CUTYALIUSA /14. HenmpaBu/jbHoe mocJjieq0BaTelIbHOE
BKJIIOYEHHE T€TEKTOPOB.
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YCTPAHEHHUE. Ilpu nocnenoBaTeNbHOM BKIIOYEHUH JETEKTOPOB HYXKHO
HMETh B BUAY TPU OCHOBHBIX Bompoca. [lepBblil: HE M3MEHsIETCS JIM aHAJIUT B
nerexkrtope? BTopoii: BBIIEPKUT JM AETEKTOP HEOONBIION Tiepernaj IaBICHHS,
00YCJIOBIICHHBIN CIIEAYIOMNM AeTeKTopoM? TpeTuii: SBISIIOTCS JIM COBMECTH-
MBIMH YCJIOBHS TIPH ITEPEX0JIC OT JETEKTOpa K IETEKTOPY?

Yarme Bcero ucroib3yemble AeTeKTopsl — YOB ¢ dukcupoBaHHON UTHHOM
BOJIHBI M MaTpuilel (POTOAMOAOB — HE BBI3BIBAIOT HUKAKUX XUMHUYECKHX H3Me-
HEHUIl B aHaIMTax, paBHO Kak U (prmyopumerpuueckue netekropsl. [losTomy mx
MOXHO HCIIONIb30BaTh HEPBBIMH B MOCIEAOBATENLHOCTH. PedpakTomeTpuieckue
JIETEKTOPBI, XOTSI U SIBISAIOTCA TaKXK€ HEPa3pyIIAOLINMHU, HO HE BBIACPKHUBAIOT
HHUKaKOTO ITOBHIIICHUS NIepenaa JaBJIeHuUs, MOITOMY OHH JOJDKHBI OBITh ITOCIIE -
HUMH.

DIEeKTPOXNUMUYECKHE JIETEKTOPHI, H3MEPSIONINE TOK MPH OKHCIUTEIHHO-BOC-
CTaHOBHUTEIBHBIX IMporeccax (MOTOK 3JEKTPOHOB, OOYCIOBICHHBIA TEM, YTO
AQHAJIHUT OTHAET DIICKTPOHBI DJIEKTPOAY WM OTOMpPAET MX C DJIEKTPOja), UCTIapH-
TeJIbHBIE He(eIOMETpUIECKUE NETEKTOPHI (B KOTOPHIX Mepel] NeTEKTHPOBAaHHEM
AHAJIHUT BBIBOJMUTCS U3 PACTBOPA) U MACC-CHEKTPOMETPHI (B KOTOPHIX MOJIEKYIIBI
aHaJIWTa Pa3pyIIAOTCs) SIBISIOTCS pa3pyLIAIONINMH, CIIEJ0BATENbHO, TaKXKe
MOTYT OBITB JIMIIH TOCTIEAHUMH B XpoMaTorpadudeckoii cucteme.

HEIITATHAS CUTYALUA I 5. ITuku cJAMIIKOM BeJTUKH WIH CIUIIKOM
MAaJIbL.

VCTPAHEHME. Takoe siBieHHe 0OBIYHO HAOIIOJAETCs, KOIIa aBTOHOMHBIE
JIETEKTOPBI MOJAKIIOYAI0T K cucTeMe cOopa 1 00paboTKH faHHBIX. [yt HOpMab-
HOH paboThl HEOOXOJMMO NPABWILHO BHIOPAaTh YpPOBEHb BBIXOJHOTO CHrHaja
nerextopa (1 B, 10 MB u 1.1.). Kpome Toro, B psine ciyyaeB OKa3bIBaeTCs BaX-
HBIM, KaKoi Kod(QuIeHT ocabieHus ycTaHOBIICH Ha JeTekTope. Heooxonmmo
yOeanuThCs B TOM, YTO €TI0 3HAYCHHE HE W3MEHMIIOCH TIOCIIE MIPEABIIYIIETO OMbITA.
HakoHern, criexyeT MpoBEpHUTh MapaMeTpPhl CUCTEMBI cOOpa JaHHBIX, BEIBOAUMBIC
Ha JUCIIEH.

HEIITATHAS CUTYALUA I 6. Ileperpy3ka aerexkropa. Ilox «mepe-
Tpy3KOi» MOXHO TMOHMMATh JIBa Kilacca sBJICHWA. B mepBom cimydae ¢opma
MMUKOB HE MEHIETCS, HO OTKIHMK JIETEKTOpa Ha M3MCHEHHE KOHIICHTPAINH aHa-
JUTa CTAHOBUTCS HENMHEHHBIM. DTO SIBICHHE HE 00sS3aTeIbHO, HO BO3MOXKHO,
00yCcTIOBIICHO Teperpy3koil aerekropa. Bo Bropom ciydae meperpyska IeTek-
TOpa MPUBOMUT K HCKAXKCHUIO (OPMBI MHUKOB. 3a4acTyl0 Ha BEpIIMHE ITHKA
MOSIBJISIETCSI TLIATO.

YCTPAHEHUE. Ompenenutb, HaXOAWUTCSA JM KOHIEHTPAIUA aHAIUTA B
JIUHEHHOM IHANa30He NCTCKTHPOBAHHS, MOYKHO IBYMS IPOCTBIMH CIOCOOAMH.
[lepBBIil COCTONT B MOCTPOCHHH KaTHMOPOBOYHOW KPHBOH C IOMOIIBIO CEPHH
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npo0, B KOTOPBIX KOHIICHTPAIHSI OIPEICIIAEMOTr0 BEIICCTBA HUXKE U BBIIIC MPEJI-
moJjlaracMoi KOHIICHTPAIMY MPH aHau3e. B OONBIIMHCTBE CllydyacB HEOOXOIMMO
MIPUTOTOBUTH KOHIEHTpaIu B auamnasone ot 50 go 150 % ot uckomoii. Eciu
HEM3BECTHO, KakoW OyneT KOHIICHTpanWs aHalIWTa, MO0 OHAa W3MEHSAETCS B
MIMPOKUX TIPeNieNax, Hy>KHO MOCTPOUTH KaTHOPOBOYHYIO KPHUBYIO IUISI BCETO JHa-
rMa3oHa OT Tpeena OOHapyKeHHWs (camMOol HW3KOW KOHIIEHTpAIlMh) O HaChl-
HICHUS IETEKTOpa (B 00JIACTH BHICOKUX KOHIEHTpanwmii). Ciaenyer OMHHUTE, YTO
XapaKTEPUCTHKA OTKIUKA JETCKTOPa MOXET ObITh HEIWHCHHOW KaK B 00JIACTH
HU3KUX, TaK U B OOJIACTH BBICOKHX KOHIICHTPAITHI aHAJIH3HPyEMOTO BEIICCTBA.
Ha xammOpoBo4YHOW KpHBOW — 3aBHCHUMOCTH 3Ha4yeHUS 4 OT KOHLEHTPALUH —
BBIICTISICTCS IMHEHHBIA ydacTOK. DTO HE O3HAYaeT, 4TO 3a MpeieiiaMy JIMHEH-
HOTO JTMara3oHa JETCKTHPOBaHUSA paboTaTh Hedb3s. OIHAKO HEIMHEHHBIN Aua-
Ma30H JIOJDKEH OBITh MCCIIeI0oBaH OoJiee TIIATeNbHO (B 3TOM JMAIa30He CIeIyeT
3anucaTh OoJbIIee KOJMYECTBO PACTBOPOB CTAaHAAPTHBIX BEIECTB C Pa3HON KOH-
LEHTpanuei).

Bonee rpyOwlii crmoco0 ompeneNeHns TpPaHWIBl JIMHEHHOTO JHama3oHa
COCTOUT B UCHOJB30BAaHUU KOIPDUITMEHTA OTKINKA. ECIM JTHMHEWHBIN nauana3oH
Ha KIHOPOBOYHON KPHUBOHW OMpENenéH, MOKHO PAacCUUTaTh B OTOM JHAIa30HE
k03¢ dUINEeHT OTKIMKa (TIOTIOIeHNe Ha eAnHUIy KoHuIeHTpauuu, 4/C). 3atem
CJIeyeT BBECTH JTAJIOHHOE BEHICCTBO (CTaHIAPT), KOHIEHTPAIUS KOTOPOIrO
WU3BECTHA W HAXOJWUTCS BHE IICPBOHAYATBHOTO Wama3oHa. Eciou 3HadYeHHe
KO3 PUIMEHTA OTKJIMKA COBIAMACT C MOJYYCHHBIM IUIS JTUHCHHOTO TUalia3oHa,
KOHIICHTPALUs pacTBOpa CTaHJApTa TAaKXKe HAXOAUTCS B JTHHEHHOM JHAIa30HE.

Ecnu meperpyska neTekTopa NMpUBOIUT K 00pa30BaHMIO IJIATO HA BEpIIMHE
ITUKOB, C ATUM MOXHO OOpOTHCS nBYMs crocobamu. Hambonee s ¢exTuBHbIHM
MOJXOJ] COCTOMT B TOM, YTOOBI YMEHBIINTHh KOHLEHTPALMIO aHAIUTA B HpoOde
myTéM pasBeneHus. BTopoli — B TOM, YTOOBI MEperTH B AWAITa30H MEHbIIEH
YyBCTBHTEIBHOCTH JAETEKTOpa (HAalpuUMep, Ha JUIMHY BOJIHBI, IJ¢ MOJISIPHBIH
KO3 (HIMEHT IIOTJIOIIEHNS aHAJMTa HIKE, eClIM NpuMeHsercs Y@ perextop,
WIM Ha JpYTHe JUIMHBI BOJH BO3OY)KHEHHS U HCIIYCKAaHUS, €CIH HCIOJIb3YeTCS
(ITryopuMeTpUYECcKHii JETEKTOP).

3.12 TEKYLWMNN KOHTPOJb MOKASATENEN
XPOMATOIPA®UNYECKOW CUCTEMbI N TPAGUIK
PEMAMEHTHBIX MPOPUTTAKTUYECKUNX PABOT

TeKyIIII/Iﬁ KOHTPOJIb IoKasarteei xpOMaTorpa(quecxoﬁ CHCTEMbI U COCTaB-
JICHUC rpaq)mca PEriIaMCHTHBIX HpO(l)I/IHaKTI/I‘-ICCKI/IX pa60T SABJIAKOTCA B3aHUMO-
JAOTOJIHAIOIIUMHU MCPONIPUATUAMU. HpI/IMeHI/ITCHLHO K HOBBIM MECTOAMKaM HOBBIM
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npudopam, TEKYLMH KOHTPOJIb MapaMeTpoB Xpomartorpada naér onepatopy To4-
HYI0 KapTHHY CpPEIHEro CpoKa CIIy>KObl pa3HbIX 3JIEMEHTOB cucTeMbl BDIKX:
KOJIOHOK, MH)KEKTOpa, Hacoca M jaeTekTopa. OOBIYHO [UIS TEKYILEro KOHTPOJLI
UCIIONB3YIOT TaK Ha3bIBaeMBbIe ITapaMeTphl IIPUIOJHOCTH CUCTEMBI (IIpH padoTe ¢
HECKOJBKUMH IIMKaMH), a HMMEHHO: HAMMEHBILIEE JMOMYCTUMOE KOJIHYECTBO
TEOPETUYECKUX TapelioK VIS IMKa ONpPENeNsIeMOro BeIlecTBa, /N; HauMEHbIIAs
BEJIMYMHA pa3pelleHUs] JABYX BaXKHEWIINX NHUKOB, O WIH Rj; KO3(QQHUIMEHT pa3-
MBITHS NHKa WiKn KodQduiuent acummerpun, 4 wiu T (moapoOHO 3TH mapa-
METpBI ONUCaHbI B riiase 2). BaxkHo, 4TO moKa3aresn KOHTPOJMPYIOTCS ISl CHC-
TEMBI, HaXOJsIIeHcs B AKCIUTyaTallly, Uil ONpPEesIeMbIX BEIIECTB M MMEHHO
TEM CIIOCOOOM, KOTOPBIH IPENUCHIBACT METOIHUKA.

Hanpumep, ecnu meronauka TpeOyeT HCIONIB30BaHMS 3AIIMTHOW KOJIOHKH,
MOXET OKa3aThCs, YTO KOI(P(GHUIMEHT aCUMMETPHUH MHKA JIOCTHI'aeT HOIYyCTH-
Moro npenena yepe3 1000 BBogoB npoObl. [Tocie 3aMeHBl KOJIOHKH €ro 3HaYeHUE
OTIATH BO3BpALIAETCS B AOMYCTHMEIE mpenensl. CiieoBaTeNbHO, pa3yMHO Tpea-
YCMOTpPETH B TpaduKe periaMeHTHBIX NMPOQIIAKTHISCKUX paboT 3aMeHy 3aIuT-
HOM KOJIOHKH TIOCJIe BBOJA KaXIOW Thicsun Tpod6. Kak BapuaHT, B rpaduke
MOXeT OBITh TpenycMoTpeHa anbTepHaTHBa («MJIN»): 3amena Oyaet TpedoBaTh-
cst mocae BBoxa 1000 mpoO, WM 1O OCTHIXKEHUM IMPEAETBHOI0 JOIYyCTUMOTO
3HAUEHMs, WIM IO NPOLIECTBHM OIPEAEIEHHOTO cpoka. BaxHo, uTO 3ameHy
KOJIOHKM HEOOXOJMMO HPOU3BECTU 00 MO020, KaK JOCTOBEPHOCTh JaHHBIX OyneT
BBI3BIBATH COMHEHHSI.

3.12.A Banugauus cuctemsl U napameTpbl NPUrogHoOCTH

UpesBbruaitHo BaxHO, 4T00BI cucremMa BOXKX B mpopomkeHue aHanuTHyec-
KOTO pa3feleHus MMeNa HEM3MEHHbIE M IpHeMIIEMble IoKa3arenu. Perymsrop-
HBIE OpraHbl TPEOYIOT IPEAOCTABIATE JOKA3aTENbCTBA TOTO, YTO KAXKIBIH aHAIIH3
BBITIOTHAJICS. B KOHTPOJIMPYEMBIX YCIOBUsAX. UTo 370 3HaunT? OUeBHIHBIA OTBET
COCTOHT B TOM, YTO PE3yJbTAaThl AHATH30B JOJDKHBI OTBEUATh TPEOYEMBbIM 3HaUeE-
HUSIM TOYHOCTH U CXOAMMOCTU. Bammupaius sBisieTCs JUIMTENBHBIM M TPYIO-
EMKMM TIporieccoM. B wacTHOCTH, TpeOyeTcs NpemocTaBisTh JAOKYMEHTHI, IO
KOTOPBIM MOXKHO OBUIO MPOCJIEIUTh UCTOPHIO KAXKIOTO M3 JJIEMEHTOB CHCTEMBI
BDXX. CnenoBarensHo, Bce 010K XpoMaTorpada JOJDKHBI OBITh UCIIBITAHEI 110
OTIETBHOCTH, PE3YNbTaThl JOKYMEHTHPOBAHbI, 1 HAa OCHOBAHHM MX H3YYCHUS
CeNaH BBIBOA O TOM, 4YTO MX pabouyme HmapaMeTpsl HAXOIATCS B JOMYCTHMBIX
npezenax.

K uncny BakHeWIIMX MapaMeTpOB, U3YUYEHHE KOTOPBIX BXOJUT B IMpOLECC
BaJTUIAIIAN, OTHOCSITCSI CIIEAYIONTHE:
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JI151 N30KpaTHYECKUX HACOCOB
1. 3HayeHMs TOYHOCTH U CXOAUMOCTH BEJIIMYUH CKOPOCTEH IIOTOKOB:

(a) He BBIXOJAT 3a JOMYCTUMBIC TpEAeTbl B HOpMaIbHOM pabodyeM Iua-
Ma30He 3HAYCHUN PAcXoJI0B JIIIOCHTOB (Hampumep, 0,5-3,0 Mi/MuH);

(0) Takke KOHTPOJHPYIOTCS B TPOIECCE CMCIICHHS SJIIOCHTOB C MOMO-
1IbI0 HAacOCa;

(B) coxpaHstoTCsl B TpeOyeMOM JIUana3oHe BSI3KOCTH JJIIOCHTOB (Hanpu-
Mep, 00bEMHBIE 0JIM n3onponanoia u Boasl, 100 % rekcan).

JIJ1sl rpalueHTHBIX HACOCOB

1. 3HadyeHHs TOUHOCTH M CXOAMMOCTH PAacXO/a, HE BBIXOIAT 3a MpeAesbl
ToKa3aTesIel ONMICaHHBIX BHIIIE, IIPH PadOTe U B TPAIHEHTHOM PEXIME.

2. Tlomywaembple mpoduiaM TpPajUCHTOB HMEIOT XOpollee KavecTBo,
0COOCHHO JIMHEHHBIH ¥ JIMHEWHBIH C IUIaTo, a TaKKe MPOQUIN TpagueH-
Ta, HanOoJIee YaCTO MCIOIb3YyEMbIE B 3TOH J1a00paTOpHHu.

OOBEMHBIN pacXoj OMpeneNseTCsl IPIMBIM H3MEPCHUEM 00BEMA, MOIaBACMOr0
HACOCOM 32 W3BECTHBIH MPOMEXKYTOK BpeMeHHU. [y KOHTpOIIL KadecTBa Tpa-
JIMCHTA B PacTBOPUTENHh b MOOABISIOT HEKOTOPOE KOJIMYECTBO BEIICCTBA, BBI3BI-
BAIONICTO OTKIHMK JETeKTOpa. Hampumep, Ui mpoOBEpKH C MOMOIIBIO IETEKTOPa
Y® nmanasona xadecTBa MpoQWIs TpagueHTa CMECH METaHOJa ¢ BOAOH, KOTO-
pBIid GOPMUPYETCSI TIPU ITOMOIIKA HACOCA, MOXHO T00aBUTh B METaHOJI HEOOJIb-
moe kommuecTBo (0,5 — 2 %) amerona. Ilpoduins rpagueHTa perucTpupyoT H
CpaBHUBAIOT (pakTHUYEeCKOe W3MEHEHHWE MONH JIII0eHTa b BO BpeMeHH ¢ 3a-
MIPOrPaMMHPOBAHHBIM TPaQUKOM.

Ecmm xoTs 6B OIMH W3 TapaMeTpoB HacOoCa BBEIXOIUT 3a MPEIebl, YKa3aHHBIE
B JIOKYMEHTAIIUN TPOU3BOIUTENS, OCYIIECTBISIOT HAJAIKy WIH PEMOHT, IOCIE
Yero CHCTEMY HMCHBITHIBAIOT MOBTOPHO. [lokazaTenu cHCTEeMBI HE TOIBEPraroTCs
BaJIMAlLlMK, [TOKa KOHTPOJIMpPYEMbIE MapaMeTphl Hacoca HE BOMAYT B 3aJaHHbIE
periiaMeHTUPOBAHHBIE MIPEAETBI.

JJ1s1 uH2KeKTOpa

1. CxomuMoCTh pe3ylbTaTOB, ONpPEACIICMBIX paboOTOil  WHXKEKTOpa
HM3MEPSIETCS TI0 MEHBIIIEH Mepe TI0 MIECTH MOBTOPHBIM BBOJIaM pPacTBOpa
W3BECTHOM KOHILIEHTPALIUU:

(a) 00beM BOIUMBIX MPOO MPU UCHBITAHUSAX JIOJDKCH MEPEKPHIBATh THA-
MMa30H, 0OBIYHO HMCIIOJIL3YEMEI B 1a00OpaTOPHH, Yallle BCEro OT 2 JI0
100 mxit;

(6) JJIA OLICHKU BJIMAHUS BA3KOCTHU PACTBOPUTCIIA AJIA Hp06 Ha Ka4CCTBO
PE3YyIbTATOB I/I3Mep€HI/Iﬁ CJICAYCT MNPOBCCTU HUCIIBITAHUA PACTBOPOB

322



TEKYLWWA KOHTPOJb

Pas3IMYHOM BSI3KOCTH (HAIpHMeEp, UCIHOJb3Ysl M30IPOINAHOJ U aleTo-
HUTPHIT), YTOOBI IIEPEKPHITH BO3MOXKHBIN JMala30H BA3KOCTEH, 0ObIY-
HO HCIOJIB3YEMBIH B 1a0OPaTOpHH.

C UenbIo UCTBITAHUS BIUSHHS Ha Ka4eCTBO M3MEPCHUHN YCTPOWCTBA IS
aBTOMAaTHYECKOTO BBOJa mpo0 (aBTOCaMIUiepa), OCYIIECTBISIONICTO
MoCJIeIOBAaTEIbEHOE pa30aBICHUE, CIEAYET IMPOBEPUTH TOYHOCTH psijia
MOCJIE/IOBATENIbHBIX pa30aBlieHNH, MEPEKPHIBAIOLIMX TPeelibl, 00BIYHO
HCTIONIb3YEMBIX B 1abopaTopuu (Harpumep, ot 20-500 mxr g0 1 mur).

Ecmu x0T OBl OIMH W3 MapaMeTPOB WHXKEKTOPA BBIXOIMT 3a MPECIbl, yKa3aH-
HBIC B JIOKyMEHTALIUU MPOU3BOAUTEIIS, HCOOXOAMMO OCYIICCTBUTh HANAIKY WA
PEMOHT, TIOCNIe Yero CHCTEMY HCIBITaTh MOBTOpHO. llokasarenn cucTembl He
MOJIBEPrafOTCA BaJHIAINH, MTOKa KOHTPOIUPYEMbIC IapaMeTpbl HMHXEKTOpa He
BOMIYT B 3aJaHHBIC PErJIaMCHTUPOBAHHBIC MTPEICITBL.

Jns1 konoHKH

1.

[pu mony4eHun KOJOHKH ¢€ HEOOXOUMO HCIBITATh Ha 3P (PEKTHBHOCTh
0 METOJIUKE, JINOO MPEIOKCHHON IPOU3BOAMUTENEM, JINOO pa3padoTaH-
HOW ¥ OIIMCAaHHOU B TA0OPaTOPHH:

(2) HeoOXOMMO NTOKYMEHTHPOBATh TMPU OTOM TaKKe 3HAUCHHUS BpEeMEH
YACPKUBAHUSI U TICPETIa]] TABJICHUS B CHCTEME.

Jns KaXIoro WCHBITAaHHS JOJDKEH HMMeThes Habop IOKasaTesei, o
KOTOPBIM OIIPEAEIISIOT IPUTOJHOCTD KOJIOHKH IS JAHHOTO pa3leleHHs.
OTH mapaMeTpbl OOBIYHO BKJIIOYAIOT B ce0s ClIeqyromue, HO He 00s13a-
TEJIFHO OTpaHUYMBAIOTCA UMU: K03 duunent émkocta (k'), paspenienue
(o wmu Rs), uncio teopermuecknx Ttapesnok (N) mim BbICOTa, HKBU-
BaJIeHTHast TeopeTndeckor Tapenke (h), koadduuenT pasmbITHI THKaA
(T) nmm xoadurpeHT acummerpuu (Ax).

Ecmu x0Ts ObI OJTUH U3 TapaMETPOB KOJIOHKHU BBIXOIMT 3a MPEICIbl, YKa3aHHBIC B
JOKYMEHTAllMU U3TOTOBUTENS], KOJIOHKY CIEAYyeT 3aMEHUTh, MOCJIE YeTO CUCTEMY
HCTBITaTh MOBTOPHO. [lokazaTenu cucTteMbl HE MOABEPralOTCs BaIUIAINY, MTOKa
KOHTpPOJIMpYEeMble TapaMeTpbl KOJIOHKHU He BOMAYT B 3aJjaHHbIE (TaCTIOPTHBIE WU
perIaMeHTHPOBAaHHBIE) MTPEICITBL.

s nerexropa (Hanpumep, Y ®) He0o0X01UMO

1.

3amate AMMHY BOJHBI C IMMOMOINBIO (uiabTpa (Hampumep, U3 OKCHAA
TOJIEMUS).

W3Meputs OTKIMK C TOMOIIBI0O Habopa (MIBTPOB WM CIEHHAIBHO
MIPUTOTOBJICHHBIX PACTBOPOB:
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(a) CJICAYCT OTAaBaTh OTYCT B TOM, YTO 3TOT MPOUECC HC IMO3BOJIACT pas-
JIMYUTDH TPOABJICHUC CHMIXKCHUS MHTCHCHUBHOCTU HMCTOYHHKA OT BJIUS-
HU 3arpsA3HCHUA KIOBETEI.

3.  Omnpenenuth apeiid HyaeBor TMHUU (0OBIYHO B MPOIIECCE TMPOKAUYNBAHHUS
MOJIBMOKHOM (ha3skbr).

Ecmu xoTst 6B 0IMH M3 TapaMeTPOB AETEKTOPA BHIXOAWT 3 MPEIETbl, yKa3aHHBIC
B JIOKyMCHTALIMM W3TOTOBUTENSI, HEOOXOJUMO OCYIICCTBUTh HANAIKY WU
PEMOHT, TOCTE YEero CUCTEMY MCIBITaTh MOBTOpHO. IlokazaTenu cUCTEMBI He
MOJIBEPraloTCsl BAIMJALMHU, TTOKa KOHTPOJIUpPYEMbIE MapaMeTpbl MHXKEKTOpa He
BOUAYT B 3aJJaHHBIE TACTIOPTHHIE MPEACIIBI.

B ocHoBe mporiecca BatuaaIyy JISKUT TpeOOBaHUE 0053aTENFHOTO PETHCTPH-
pOBaHUsA U JOKYMEHTHPOBAHUS BCEX PE3YIbTATOB HCIBITAHMMA, KOTOPHIC TOJKHEI
3aBEpATbCS MOANUCSIMH JIMI, OTBETCTBEHHBIX 3a IPOBEJICHUE BaJMIALNH, C
yKa3aHHEM JaT IPOBEICHHS UCHBITaHUH. UTOOBI MOBBICUTH HAJNEKHOCTH 3TOTO
mporiecca W TMPHOATh €My HE3aBHCHMBIA XapakTep, 3adacTyio paboTHl 110
BAIMIAIIMN IIOPYYAIOT CTOPOHHHUM OpTraHM3alMsIM. J[pyrMMu mpUYuHAMH, IO
KOTOPBIM cJeqyeT mpuOerats K IOMOIIM CEPBHUCHBIX OpPTaHM3AINH, SBISIETCS
HaJIM4Ae y HUX HAOOpOB UL WCHBITAHWKA M 3alacHBIX dYacTeld K MpuOopam.
Kpome 3TOro, MX COTpYIHHKH PETYJISIPHO ITOBBILAIOT KBAJIH(UKAINIO, YTOOBI
BBIMOJTHATH MOCTABJICHHBIC 3a]]a4l B OTBEIEHHBIC MUHIMABHBIC CPOKH.

3.12.b Banupauusa metoamk

Banupanus METOAMKH — 3TO MPOLIECC, C MOMOIIBIO KOTOPOIO METOMKA aHAJH32
MPOBEPSICTCS TAKMM 00Pa3oM, YTOOBI MPOJEMOHCTPUPOBATH €€ TOYHOCTh U CXOJIH-
MOCTH TPY HCTOJB30BAHUH 00JIee, YeM OJTHUAM CIICIIHAIMCTOM B 0oJiee, YeM OJTHOM
nmaboparopur. 3a4acTyro pa3paboTKaMu METOJUK 3aHUMAETCsl MCCIIEIOBATENbCKAS
naboparopust. KoHeuHas xe 11e7b COCTOUT B TOM, YTOOBI TIEPEHECTH Pa3padOTaHHYIO
METOJIUKY B JJa0OpaTOpUK KOHTPOJIS Ka4eCTBa, OTBEYAIOIIIE 32 UCTIBITAHUS TIPOIYK-
MM, JIOKYMEHTHPOBaHUE U XPaHEHNE Pe3yJIbTaTOB MCIIBITAHMIT U BbIZauy paspelie-
HHUH Ha OTIYCK MPOAYKIMH MOTpeOHTeNro. B caMpIx 0OMmIMX 4yeprax 3TOT MpoIece
BBITJISIITUT CJICTYFOIIUM 00pa3oM.

1. Heobxomumo onpeneNuTh 1eNb aHaIN3a, 8 UMEHHO, aHAIUTHI K MaTPHILY.

2. Pa3paboTaTh METOJWKY pa3lelicHUs W JCTCKTUPOBAHUS aHAJIUTOB
(manpumep, obpaménno-dpaznas BOXX, nerekrupoBanue B Y® nuarma-
30HE).

3. Jus KaKI0ro aHaJIWTa ONpPENeNUTh JIMHEHHBIN pabounii Auana3oH KOH-
LEHTpanuil.

4. BriOpaTh ¥ ONTUMH3HPOBATH TOPSIOK TPOOOTIOTOTOBKH.

324



5.

TEKYLWWA KOHTPOJb

BEIIIOIHUTE ONIBITHI C npo6aMn, XOJIOCTBIMU paCTBOpaMU U XOJIOCTBIMHU
pacTBOpamMu C BBEJICHHBIMU B HUX cTaHgapTamMu:

(a) BBecTH 1O TpH TMPOOBI Ka)JOH M3 MATH Macc (ONpelesieHne CXOIH-
MOCTH METOJMKH);

(0) BBIMOTHATH aHAM3 XOJIOCTON BBITSKKH MaTPHIIBI 0e3 aHaauToB (OI1-
penenenue crenuGUIHOCTH);

(B) BBECTH ImIeCTh TPOO OJHOTO M TOTO € BEIecTBa (OMpesesieHne
CXOJTUMOCTH TIPUOOPHOH YacTH);

(T) MOCTPOUTHh KATMOPOBOYHYIO KPUBYIO C HCIOJIB30BAHUEM CTaHIAPTOB
B auanazone koHueHTpauuih ot 50 % mo 150 % oT HOMUHAIBHOI
(ompeneneHure JNHMHEWHOCTH); I TpoO, TAe OXKHUOAeMBId pa3dpoc
KOHIIGHTPAIM XyXe ONpeneieéH WIN Ul aHAINTOB, IPUCYTCTBYIO-
IIMX B MaJBIX KOHIIGHTPAIMAX, HA 3TOM 3Tale CIEAyeT BBIIOIHUTE:
(i) onpenenenye Bcero JIMHEHHOTO nuamna3oHa; (ii) omnpeaencHue 3Ha-
YCHUH TPEIeIOB OOHAPYKCHUS U MPEACIOB KOJIMYECTBEHHOTO OIpe-
JICTICHYIS,

(m) onpenenuTh KOA(GGUIMEHT W3BICYCHHS] BBEIEHHOTO CTaHIapTa C
koHneHTparueit 100 % HOMUHATBHOH (OTpeeTICHNe TOYHOCTH);

(e) B MoCJIEIHIOW OYepe/ib, IPOBECTH aHAIN3 PACTBOpPA CTaHAApTa C KOH-
nearpamueit 100 % oT HOMHHANBHOW (OMpeAeTeHHEe YCTONYUBOCTH
aHaJuTa ¥ BO3MOXXHOTO M3MEHEHHsI MMOKa3aTelieil CUCTEMBI BO Bpe-
MEHHN).

JIOTIONHUTENBEHO HEKOTOPhIE METOAWKH MOTYT TpeOOBaTh J0KA3aTelbCTBa TOTO,
4YTO MaJible M3MEHEHHs pabodnx mapaMeTpoB (Hampumep, pH, cocTaBa moaBix-
HOH (ha3bl, TEMIEPATyphl U IMP.) MaJO BIMSIOT WM BOBCE HE BIUSIOT HA PE3YJib-
TaThl aHAJM3a. DTO — IEMOHCTpPAIHSI YCTOWIUBOCTH («POOACTHOCTHY) METOIUKH.

6.

Meroauky HEOOXOIMMO TOKYMEHTHPOBATh M HAPABHUTh B IPYTYIO J1a00-
paTtopuio (T.H. IEpEHOC METOAHMKH C MOCIEAYIOMEeH e€ BaTuaaImei).

Jpyras nmabopatopust (Kak NpaBWIIo, J1a0OpaToOpusi KOHTPOJIS KadecTBa
WJIN CTOPOHHSIS 1TabopaTopus, COTPYAHNYAIONIAs ¢ Pa3padOTIMKOM METO-
JVKHM) TIPOBOJWT HCIHBITAHUS METOAWKH HA BBIHOCIMBOCTB, INPOBOIS
aHaJIMU3 TeX K€ MPo0 ¢ UCTIOIB30BAaHUEM:

(a) Ipyroit KOJIOHKU TOTO K€ THIIa;
(6) npyrux mapTHil aHAJOTUIHBIX CTAaHAAPTOB;
(B) mpyroi mpuOOPHO YacTH;

(T) IpyruX ONepaTopoB.
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Bce pe3ynbTaThl UCTIIBITAHUN 3aHOCAT B TAOJIUIIBI U OLCHUBAIOT CTATUCTHYCCKH.
Ecnu 3agaHHble TapaMeTphl BATUJIANMN METOJUKU BBIICPKAHBI, METOJMKA CUU-
taercst mpoiuenaiiedl Bamuganuio. Jlamee HEoOXoAMMO pa3paboTaTh TOYHOE
ONUCaHNe UMEHHO 3TOW MeToAuKu. COOTBETCTBYIOIIUI TOKYMEHT Ha3bIBACTCS
CTaHAapTHOW omepanonHoil mnpouenypoir (COIIl), npemHazHaueHHOW ISt
BBIMIOJIHEHHSI JIAHHOTO BHUJA aHanu3a. [Ipy MpOBENEHHWH BCEX IMOCIEIYIOLINX
paboT HEOOXOAMMO TMPHUICPKHUBATHCSA ITOTO JTOKYMEHTAa W €ro cojaepkanus. B
JIOKYMCHTE TaKXKe IOJDKCH MPHBOAUTCS TMEPEUYCHb KPUTCPUCB U KPUTHUCCKUX
rmoKaszaTelieii cucteMbl. KpuTepuu MHpeicTaBIsOT cO00H TOYHO OmpeAciICHHBIC
JIOMTyCTUMBIC TIpEeeNbl 3HaueHU. [loka3aTenmn CHCTEMBI B KaKIOM W3 OIBITOB
CPaBHMBAIOT C yKa3aHHBIMH KPHUTEpUsIMU. ECIIM OHHM BBIIEPKUBAIOTCS, OMBIT
CUUTAETCSI KOPPEKTHBIM, PE3yJIbTaThl IPUHUMAOTCS. KpUTEpHH SIBISIFOTCS TAKIKE
rapameTpamH, o KOTOPIM CYIST O MPUTOJHOCTH CHCTEMBI.

3.12.B Tekywuin KOHTponb paboTbl XxpoMaTorpadmnyeckon
CcUCTEMbI

Ha mpakTuke, Tekynmid KOHTPOJIb pabOTHl M PErHCTpauus IoKa3aresied cuc-

BIP KoadppumumeHT
acummeTpum 1,8

KoachpumumeHT
"""""""""""""""""""""""" acummeTpum 1,0

KonuuyectBo onbIToB

Puc. 3.52. 'pachuk 0AHOCTOPOHHErO OrpaHNYeHusl, UCNOmnb3yeMbl ANS 3a4aHUS U Teky-
LLEro KOHTPONsi HaMMEHbLUMX AONYCTUMbIX 3Ha4YeHUiA napameTpa. B gaHHOM npumepe
napamMeTpoM, OrpaHUYEHHbIM TOSbKO CBEPXY, ABNAETCA KOIPPULMEHT aCUMMETPUM NUKa.
Mo Mepe cTapeHUst KONOHKU acMMMEeTpUst 0BbIYHO MeaSIeHHO MOHOTOHHO BO3pacTaeT.
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............. s e ........ PaspeuweHve 2,0
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HMP

s 3 Paspelenuve 1,2

KonunyecTBo onbiToB

Puc. 3.53. 'pacduk 0gHOCTOPOHHEro OrpaHUYeHusl, NCMoNb3yeMbln AN 3a4aHus U Teky-
LLlero KOHTPOMs HaumbonblUMX OOMYCTUMbIX 3HAYeHWn napameTpa. B gaHHom npumepe
napameTpoM, OrpaHNYEHHbIM TOMNBKO CHU3Y, SBNsSeTCst paspelueHue. Mo Mepe cTapeHus
KOMOHKN acuMMeTpusi OBbIMHO MeAneHHO MOHOTOHHO ybbiBaeT. 3To obycrnoBneHo BCé
GonbWMM yANUMHEHMEM cpe3a nuka (CcM. puc. 3.52, UNnCTPUPYIOLLMIA acCUMMETPUIO) U
yXyAleHVem pasgeneHis (M3-3a MefJIeHHOrO BbIMbIBaHWS PUBUTON dhasbl).
TEMBI JAIOT BO3MOXHOCTb FApAaHTUPOBATh, UTO MOJIy4aeMbIE€ PE3YIbTaThl U3MEpE-
HU KOppekTHBI. Ho oTciexnBaHue TokazaTesield paboThl XxpoMaTorpaguaeckoi
CHCTEMBI BaXHO W JJIS APYTHX IIeJie. DTH TOKazaTeNr MO3BOJIOT CYAUTH O
TOM, KaK paboTaeT cucTeMa, B TOT WJIM WHOW MOMEHT BPEMEHH, a 3aMeyacMbIe
TEHICHIIMY X U3MEHEHHMs BO BPEMEHHU JAIOT BO3MOXKHOCTbD JIETKO CKOPPEKTHPO-
BaTh ¢€ paboTy, He BBIBOJS XpoMaTtorpad M3 3KCIDTyaTallMd WM, 0 MEHBIICH
Mepe, CBOJIS €ro MpOocToit K MUHUMYMY. Ha puc. 3.52 — 3.55 noka3sansl rpaduku
U TaOJHIBI, KOTOPhIE MOYKHO HCIIONB30BATh JJIsl TEKYIIero KoHTpoys. Chemyer
OTMETUTh, UYTO IIPUBEACHHBIE NOIYCTUMBIE IapaMETpbl UMEIOT CBOM BEpPXHUE U
HWKHHE TIPENEIIbHBIE 3HAYCHUS, 3a9acCTYIO MTOIy4aeMble U3 DKCIIEPUMEHTAIbHBIX
pe3ynbTaToB. VX Ha3bIBalOT BEPXHHUM M HIKHUM IpeAesiaMU PEryJUpOBaHUS
(BITP m HIIP). Yame Bcero 3HaueHWe + 20 TPUHUMAETCS B KadeCTBE MpE.I-
YOpEeXKIAIoImero, a JOCTIKEHHE 3HA4eHHS + 3G TOBOPHT O TOM, YTO CHCTEMa
cTajla HEyNpaBsieMOH U MOANEKHUT HEeMeIJIEHHOMY OTKiItoueHuro. [Ipumepamu
napameTpoB IpuroxHocTy cucreMsl, uMetomux BITP u HITP, moryt ObITh 3HaUe-
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BIP . KoahdpuumeHT oTknunka
: 6500 A/(mr/mn)

e e L T LT ==ad

KoadhdpuumeHT oTknuka
5500 A/(mr/mn)

HMP

0 20 80 100

KonunuecTtBo onbiToB

Puc. 3.54. 'pachmk ABYCTOPOHHErO OrpaHnYeHunsl, UICNonNb3yembln AN 3agaHus U TekyLle-
ro KOHTPOMNS AONYCTUMbIX 3Ha4YeHW napameTpa. B neBow YacTu pucyHka peskoe yBenu-
YeHune koaddurLMeHTa OTKMMKa OBYCIOBNEHO MOTEpen pacTBOPUTENs, UCMONb30BAHHOMO
ANA NpuUrotToBneHus npobbl 1, Kak crneacTsue, BO3pacTaHWst KOHLEHTpauuy aHanuta B
npobe. B cpeaHel YacTu nokasaHo MearieHHoe ybbiBaHue koadpduumeHTa oTknmka. 1o
MOXeT CBMAETENbCTBOBaTb O MNOCTENEHHOM CHUXEHUM MHTEHCMBHOCTU UCTOYHMKA. Cnpa-
Ba MOKa3aH TUMUYHbLIN pasbpoc, 0BYCNOBNEHHbI HOPMarnbHON CTaTUCTUHECKOW N3MEHYN-
BOCTbt0. BenuunHa pasbpoca 3aBMcUT OT cucTeMbl B LienoM (npoba n xpomatorpad).

HUS aCHMMETPHH MUKa (WK KO3IPPUIUEHTAa Pa3MBITHS MTUKA), BPEMEH YICPKH-

BaHUS WK k' («pabodee OKHO»), a Takke Kodp(UITMEHTa OTKITUKA.

HexoTopble nmapameTpbl IMEIOT MPEJEbl JIMIIb «C OJHOH CTOpOHBI». B wacrt-
HOCTH, OIPaHUYCHBI TOJHKO CHHM3Y 3HAYCHUE YHCIIA TEOPETHYECKUX Tapelsiok, N
(HWKHUH TIpeZieNl KOTOPOTO COOTBETCTBYET MHUHHMMAIBHO AOIYCTUMOH 3¢ dex-
THBHOCTH KOJIOHKHM), M paspenieHue. [IpumepoM mnapamerpa, OrpaHHYCHHOTO
TOJIBKO CBEPXY, MOXKET OBITh 3HAUCHHE MAaKCHMAJILHOTO JIABJICHUS B CHCTEME.
ITockoNBKy 9TH BEJMYMHBI HE PACIIpeieNieHbl OTHOCHTEIEHO CPEIHEro, BepXHUH
WIM HWKHHAH TIpemeNsl 3alaloTcsi Kak aOCOMIOTHBIC BeIWYMHBL Hanpumep,
MOJKHO 33J1aTh HaMMEHbIIEee 3HAYCHUE HPENEIBFHO JIOMYCTHMOTO pa3perieHus R
Ha ypoBHe 1,5.

TlocTosiHHBIN TEKYIIUNA KOHTPOJIb TAPaMETPOB MPUTOAHOCTH CUCTEMBI UTPAET
IIBE Ba)KHBIC POJH. Bo-miepBHIX, 9TO Hambojee Ba)KHO, OH MO3BOJSIET CTATHCTH-
YECKU JOCTOBEPHO MOKa3aTh, YTO JaHHbIE, MOJYYEHHbIE B MEPHUOJ, KOTIa Bce
mapaMeTpsl HaXOIATCS B JIONMYCTUMBIX IPEIEaX, KOPPEKTHBI M MOTYT OBITh
WCIONB30BaHbl. BTOpOE AOCTOMHCTBO TEKYILUEro KOHTPOJIS MapamMeTpoB B TOM,
YTO HETPYIOHO 3aMETUTh TEHACHLMU W3MEHEHHUs IMOoKaszaTejell CHCTeMBbl, Mocie
Yero MOTyT OBITh CBOEBPEMEHHO MPHHATH MpoduIakTHUeckue Mepsl. Hampu-
Mep, €CIIM 3aMEUeHO IOBBIIICHUE NABICHUS B CHUCTEME, BO3MOXKHO, CIEIyeT
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KpPaTKOBPEMEHHO MPOMBITh KOJOHKY oOpamieHneM moToka. Kak mpaswuio,
MPO(GUIAKTUIECKUE MEPBI MOYKHO OCYIICCTBUTH JIETKO U ObIcTpo. Tem caMbiM
MOJKHO TpeAyIpPEauTh CephE3HbIe HENCIPABHOCTH, MIPUBOAAIINE K BBIXOIY CHC-
TEMBI U3 CTPOS, ITIOTEPE JaHHBIX, P00, BPEMEHH U BEIIECTB.

3.12.I' 'padhmk pernameHTHbIX NpodunakTniecknx pabot

B coBpeMeHHOW aHAIUTHUYECKOW JIa0opaTOpUM 3HAYCHHWE OPTraHHM3AIWH pery-
JISPHBIX TPOPUITAKTHUECKUX pPabOT CTaHOBUTCS Bc€ BakHee. Korma-to oHHM
CBOAWIIUCh K TIEPUONUYECCKON 3aMEHe VIUIOTHEHWH TUTYH)KEPOB HACOCOB,
MPEIKOJIOHOK W JIaMI JETeKTopa. DTH pabOThl HE YTPATHIIA BAXKHOCTU JUIS
Ha/IIeKaIero GpyHkiuonupoBanus cucreM BIXKX w ceromus, omHako oOmmmid
CHEKTP MPOPHUIAKTHKY 3HAYUTEIBHO PACIITUPHUIICS.

[puumHO# crana o0Imas KOHIEHIMS saiudayuu cucmemsl. YTO Takoe Bad-
manus mMemoouxu, TOHSTh Heca0XHO. OCHOBHBIMH AacCIIEKTaMH, HMEIOIIUMH
3HaYeHUE JIS MPABWILHOTO (YHKIIMOHHPOBAHUS MPUEMIIEMON aHATUTHUECKON
METOJIUKH, SBJISIOTCSI TOYHOCTh, CXOAMMOCTh W BOCIPOU3BOIMMOCTE IOJIydae-
MBIX Pe3yJbTaTOB, €€ JMHEWHBIM TUana3oH, Mpeaeibl OOHApPYKEHUS, W YCTON-
YHUBOCT.

B omimumne ot 3TOrO0, BaNMMAAIMs XpOMAaTOrpaguIecKoi CHCTEMBbI, KaK MOHSI-
THE, Ha COBPEMEHHOM 3Tare BKIIOYaeT KaJHuOPOBKY AETEKTOpa MO UIMHAM BOJIH
W MHTEHCHBHOCTSIM, KOHTPOJIb MPOrpaMM NpoduiakTudeckux pabot, onpeerne-
HHUE PacXO0OB, IPOBEPKY MOKa3aTelNeil cucTeMbl cOopa JaHHBIX. Psg aTHX 3amay
PEIIAOTCsI, XOTS ¥ KOCBEHHBIM 00pa30M, €CIIM IMPOBOAUTCS TEKYIIUH KOHTPOJIb
MapaMeTPOB MPHUTOJHOCTH CHUCTEMBI M BEICTCS COOTBETCTBYIOIIAsl TOKYMEHTA-
mus. Meercs MHOXKECTBO CepTU(DHUIMPOBAHHBIX KOMIIAHUH, OKAa3bIBAFOIIUX
YCIYTH TI0 BaJHJAUUH. DTH YCIYTH CTOSAT JOBOJBHO JOPOTO, HO PEIIaloT cpasy
JIBE 3aa4d, C OJHOW CTOPOHBI, YETKO BBIMOJHACTCS TIpaUK PErIAMEHTHBIX
npoduIakTHYeCKUX padboT, a ¢ JApyrod — MPOBOAUTCS SKCTPEHHBIH PEMOHT
000pysOBaHUsl, 2 KPOME TOTO, MPOU3BOAUTCS OhOpMIICHHE HE3aBUCHMOM JIOKY-
MEHTAIIUY MTOKa3aTelei CUCTEMBI ¢ 3aJJaHHOU TIEPUOTUYHOCTBIO.

B tabnuie 3.5 npuBeneHBI 3IEMEHTBI CUCTEMBI M TUIIOBBIE CPOKU PEriIaMEeHT-
HBIX TPOQUIAKTHUCCKUX paboT. CienyeT oOpaTUTh BHHUMAHUE, YTO YKa3aHHBIC
CPOKH COOTBETCTBYIOT HOPMAJIBHOM 3arpy3ke JabopaTopuu — MPUMEPHO OT § 10
10 gacoB B CYTKH, IIATh JHEH B Hepemto. [Ipu Gosiee MHTEHCUBHOM dKCILTyaTaIllin
CPOKH MPOBEICHUsI pabOT CIIEAYeT COOTBETCTBYIOIUM 00pa30M U3MEHHUTb.
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JlaTa |3naueHue 30 20 -0 Cpennee +o +20 +30

Puc. 3.55. NpogomkeHue.
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Ta6nuua 3.5.
Mpaduk pernameHTHbIX NPOdUNaKTUYECKNX paboT
Jj1eMeHT Ilepuoan4yHocTh IIpumeyanune
PesepByapm HpI/I Ka)KHOfI CMCHC Cne,uyeT COOTBCTCTBCHHO 3aMCHUTH
pacTBOpHUTEIIA MapKUPOBKY

Bxonnoii Gpunbtp 1
TpyOoIpoBoOa
OOpaTHble KJIanaHbl

VnoTHeHus
IUTYH)KEPOB HACOCOB
Ilopmens

IIpenkononka

IIpoxoanoit GpuabTp

HmxexTop (py4Hoii):

IlopT urnet
Porop
Ilerns-no3arop

HInpun

Huxexrop
(aBTOMaTHYECKHIA)
CoeMHUTETbHBIC
TpyOKH

3amuTHas KOJOHKA

Kononka

Hcrounnku
U3ITYYCHUS

Kaxxapie 6 — 9 mecsiieB
Kaxpapie 6 — 9 mecsieB
Kaxnapie 6 — 9 mecsiieB

Kaxmapie 6 — 9 mecsiieB

OYHUCTKaA, 3aMEHa — TOJIBKO

B CIly4yae MOBPEXKICHHS
Kaxnpie 1 — 2 mecsama

Kaxapie 2 — 3 mecsiia
Kaxnapie 6 — 9 mecsiieB
Kaxppie 1 — 2 rona
Kaxapie 6 — 9 mecsiteB
Kaxaprit mecsiig
Kaxzapie 6 — 9 mecsiteB
Kaxnapie 6 — 9 mecsiieB
Kaxnapie 1 — 2 mecsia

Kaxzapie 6 — 9 mecsieB

Kaxxapie 1000 yacos
HapaboTKH

Crnenyer cornacoBath ¢ MpopHIaKTHKON
Hacoca

OuncTKa n 3aMeHa — o Mepe
HEOOXOAUMOCTH

Crexmyer nmpoBepHUTh (GaKTHIECKUI pacxon
IPH Mayoi U GONBLION YCTaAHOBKAxX

B 3aBHCHMOCTH OT HHTEHCUBHOCTH
OKCIUTyaTalluu U arpeCCUBHOCTH JJIIOCHTA

Tlomexur 3ameHe

TloiexuT 3amMeHe

TTo/u1e)KHUT OYHCTKE; 3aMEHa — 110
HEO00XO0AUMOCTH

TloaneXuT OYNCTKE UM 3aMEHE; OPIICHb U
KOPITYC CJIEAYET XPAaHUTh COBMECTHO
CrieyeT NMpuaep)KUBAThCS PEKOMEHAAINIT
H3rOTOBUTEIIS

OuucTtka 1 3aMeHa — 110 Mepe
HEOOXOIMMOCTH

OmnpenensieTcs M0 napameTpam IPUTrOAHOCTH
CHCTEMBI

Ormpenensiercst o nmapaMeTpam MPUroAHOCTH
CHCTEMBI

Wnu ¢ uHO¥M NepuoMYHOCTbIO, 110
PEKOMEHTALIUSIM U3TOTOBHTEIS
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YKASATEJIb TEPMNHOB

JlaHHBIN pa3gen MOXKeT OBITh MCIONB30BaH KaK «CIOBApb» IS MOTYyYCHHUS
KpaTKoW CIpPaBKH MO XpoMmarorpaguyeckod TEPMHUHOJIOTMM W HOMEHKIAType
srepatypsl o BOXKX. TepMmuHb! npuBeieHsl B alipaBUTHOM HOPSIKE C yKa3a-
HUEM aHTTIHHCKUX SKBUBAJICHTOB.

ABTOMHIKEKTOP: CM. ABTOMaTHYecKoe yCTPOiicTBO BBOAA MPOOLI
ABTOMATH4YeCKOe YCTPOIicTBO BBOAa NMPOOLI (Autoinjector)

Bnok xpomarorpada, KOTOPBIH BEITECHSIET U3 YIOTPEOICHHUS PyIHbIC HHXKE-
KTOpel. OOBIYHO SBISACTCA HPOTPAMMHUPYEMBIM H IO3BOJSET C BBICOKOU
CXOJIMMOCTBIO BBIICPKUBATH 00BEM TIPOOBI B MIUPOKUX Mpe/Ieiiax.

ABTOMATHYECKO€ YCTPOICTBO MOATOTOBKH U BBOJAA MPOOLI (Autosampler)

yCTpOﬁCTBO C TEMH K€ BO3MOXKHOCTAMH, YTO ABTOUHKEKTOP, C BO3MOXK-
HOCTBIO HOHOHHHTCHLHOﬁ O6pa6OTKI/I l'IpO6I>I nepea BBOAOM, HAIpUMCED,
IMOCJICA0BATCIIbHOC paS6aBJ’IeHI/IC, BBCACHHUC OOIIOJTHUTCIBHBIX BCIICCTB U
BHYTPCHHUX CTaHAAPTOB.

ABTOCaMILIEp: CM. ABTOMATHYEeCKOe YCTPOICTBO NOATOTOBKH M BBOJa
npoobI

Ancopbenrt (Adsorbent).

HenonxsmxkHast (aza HaOWBKM KOJOHKH. Yalie BCero TEpMUH MTPUMEHSETCS
B ’KHIKOCTHO-2/ICOPOIIMOHHOI XpomMaTorpadumn.

AncopOounonnasi xpomartorpagus: cM. KuakocTHo-aacopOLMOHHAsI XPoO-
Mmatorpadus

Aakokcucuaa (Alkoxysilane)

PeakTuB, uCIONB3YeMBIH UTT XUMHUYECKOTO MOAUGUITUPOBAHUS IOBEPXHO—
CTH OKHCH KpemHHs, umeronuii cTpykrypy (RO4)SiR,'. Tlpumep moiry-
YEHUsI [TPOU3BOAHON OKHUCH KPEMHHSI C TOMOIIBIO TPUITOKCHATIKHIICHIIAHA!

Si—OH + (CH;CH,0);SiR' — Si—-O-SiR".
AmvuHoTponujioBas npuButas ¢aza (Aminopropyl bonded phase)

HopmansHo-(ha3HpIii  HOCHUTENb CO CTPYKTYpoH moBepXHOCTH Si—O—
SiCH,CH,CH,NH,. Illupoko wucmons3yeTcs Ui pPa3IeiCHUs IPOCTHIX
caxapoB. Takxe npeacrasisieT co0oit cnadblii aHHOHOOOMEHHBIN COPOEHT.
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YKASATEJIb TEPMNHOB

Amdononsl (Zwitterions)

Mosekynbl, HECyIllMe KakK IMOJIOXKUTEIbHBIN, TaK U OTPULATEIbHBIN 3aps,
pasHecEHHBIE B IPOCTPAHCTBE.

AMnepMeTpudecknii (3JIEKTPOXUMHYECKHI) TeTeKTOp (Amperometric detec-
tor)

JleTexTop, M3MEPSIONINA CHITy TOKA MIPHU OKUCICHUH WM BOCCTaHOBIICHHUH
aHaJIWTa B KOHTAaKTe C 3JeKTpoAoM. OKHUCISIETCS WM BOCCTAaHABIMBAETCA
JIUIIG HeOOMbINAs YaCTh aHANTA. MI3MepseT Cuily TOKa B aMIiepax.

Amboant (Ampholyte)

BemmecTBo, mposBIsioNiee Kak OCHOBHBIC, TaK W KHCJIOTHBIE CBOMCTBA.
Hampumep, H;PO, — xucnora, HO HPO4’2 — aM(OJHT, MOCKOJIBKY 3TO
BEIIIECTBO CIIOCOOHO Kak mpoToHupoBarbes 10 HPO, , Tak u nenpoToHupo-
BaThCA 10 PO4’3 .

AmdoTepHbie HOHBI: CM. AM(OHOHBI
AHaJu3 ¢ BBOJAOM NPOOBI B MOTOK (Flow-injection analysis)

MeTon, ipu KOTOPOM MPoOyY BBOAAT B MIOTOK TOABHKHON (ha3wl depes Tpyo-
Ky Oe3 HaOuBKH. 30Ha MPOOBI MEPEHOCUTCS B JETEKTOP, TCHEPUPYIOMIUI
PO UL, KOTOPBIH 3aTeM UHTETPUPYETCS.

AHanu3npyeMoe BelecTBO: CM. AHAJIHNT
Anamut (Analyte)

KommoneHnT l'IpO6I>I, MPUMCHUTECIIBHO K KOTOPOMY IOJYUarOT KOJIUYCCTBCH-
HBIC NJIN KAYCCTBCHHBIC PE3YJIbTATHI.

Anagntnuyeckas kojaouka st BOXKX (dnalytical HPLC column)

Kononka amunoit ot 50 mo 300 MM, BHYyTpeHHUM auameTrpoMm oT 3,0 1o
4,6 mm. CMm. Tabm. 1.1.

AHUOH (Anion)
ATOM WM MOJICKYJa, HECYIIUE OTPUIATCIBHBIHN 3apsiI.
AHUOHHBIH 00MeH (Anion exchange)

Tun noHOOOMeHHOH Xpomarorpaduy, B KOTOPOM IOBEPXHOCTh MaTepHaa
HAaOWBKHM HECET IIOJIOKUTEIBHBIN 3apsii U UCIONB3YETCS U pa3felCHHUs
aHNOHOB. [IpWBHTHIE K IMOBEPXHOCTH YETBEPTUYHBIE aMUHBI OOPa3yIoT
OCHOBY C CHJIBHBIMH aHHOHOOOMEHHBIMH CBOWCTBAMH, NEPBUYHBIC aMHUHBI
— OCHOBY €O CJIa0BIMH aHHOHOOOMEHHBIMH CBOHCTBaMH.

AHHOHOO0OMEH: CM. AHMOHHBIH 00MeH
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Apredaxr (Artifact)

JIro6oii MUK XpoMaTOrpaMMBbI, TTOTYICHHBIH HE 32 CUET XapaKTePHBIX KOM-
TTOHEHTOB TPOOBI MJIA TIOJIBHYKHOM (Da3hlI.

Addunnas xpomartorpadust (Affinity chromatography)

Mertoa, B KOTOPOM ISl pa3fesieHus] MCIOJb3YyeTCsl BhICOKOCTEIH(UIHOE
B3aMIMOJICHCTBHE JIMTAHJIA, IPUBHUTOTO K ancopOeHTy (Hampumep, hepMeHT
WIN TalTeH) ¢ OCHOBOW. BBICBOOOXK/ICHUE aHAIUTOB MPOUCXOAUT 3a CUET
KOHKYPCHIINHU Ha CBSI35X, aHAJUT MOJy4aeTCsl B BRICOKOOUHUIIICHHOM BHJIC.

BiokupoBaHUe OCTATOYHBIX CHJAHOJBbHBIX Tpynm moBepxHocTu (Endcap-
ping)
Hpouecc BTOpI/I‘{HOFO XUMHUYCCKOI'O MOZ[I/I(bI/IHI/IpOBaHI/IH C LICJIbKO npeo6pa—
30BaHUsA KAaK MOKHO 60J'II>III€ﬁ qacTu HOBerHOCTHLIX CUJIAHOJBHBIX rpyrm.
B kauecTBe peareHTOB s OJIOKMPOBAHHSI Yalle BCETO HCIIOJIB3YIOT
TpHMGTPIJIXJ'IOpCI/IJIaH, ,Z[I/IMeTI/IJ'I,Z[I/IXJ'IOpCI/IJ'IaH U TCKCAMECTHUIIJINCHUIIA3aH.

Byruabsnas npuBuras ¢asa (Butyl bonded phase)

Copbenr mnst oOpaméHeHo-(a3HOH XpoMaTorpaduu Co CTPYKTYpOH Io-
BepxHocT Si—O-SiCH,CH,CH,CHj;. [Ilupoko ucmonb3yercs A pasiaeie-
HUsI OCNIKOB M TENTHIOB, MPH 3TOM B KayeCTBE HOCUTEIS HCIOJIb3YeTCs
CHIIMKArens ¢ 6oapmmM pasmepom 1op (300 A).

Bydep (Buffer)
Coenunenne, ao00aBisieMoe K TOIBIXKHOW (ase, d9ToOBI 0OecrednTh
MOCTOSIHCTBO 3HAYCHHMS HEKOTOpOro ef mapamerpa. Yarne BCEro MCIONb-
3YIOT KHCJIOTHBIC W OCHOBHBIC Oy(epbl, 9TOOBI BBIIEpKATh 3HaUcHHE pH.
Jns sroro koHumeHTpamust Oydepa OOKHA OBITH ITOBOJIBHO OOJIBIION
(06br9HO OT 50 10 200 MM). HMCTIONB3YIOT TaKkKe OKHCIUTEIBHO-BOCCTAHO-
BUTEIBHBIC U Apyrue Oydeps.

BaxanTo-xpomatorpadus (Vacancy peak chromatgoraphy)

Crioco0, ipy KOTOPOM HCIIONB3YETCsl MOJBMKHAS (ha3a, MAIOIIas CHIIbHBIN
MOCTOSIHHBIN cUrHANI. [Ipu 3I0MPOBaHMH OMPEENIIeMOTO BEIIeCTBa CUTHAI
YMEHBIIIACTCS 32 CYET CONBBATAIMOHHOTO d(P(eKTa, B OTIIMIHE OT OOBIYU-
HOTO BapHaHTa AETeKTHpoBaHUs. [JyOWHA BNAJWHBI COOTBETCTBYET KOH-
LCHTpAIMY aHAUTA. Tak ONpeeNsTioT HEKOTOPbIe AHUOHBI.

Bamunamus (Validation)

Hpouecc IMMOJYYCHUA NOKYMCHTAJIBHOTO MOATBEPKIACHUA TOTO, YTO METO-
JUKa MpUroaHa AJisd BBIIIOJIHCHHUA JAaHHOI'O aHaIn3a. HpI/I OTOM IIPOBEPA-
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I0TCs €€ KPpUTUYCCKUC IMapaMCTpbl, TaKHUE, KaK CXOAUMOCTb, TOYHOCTD,
HI/IHGﬁHOCTL, BOCHPOU3BOAUMOCTD, BLIHOCIIMBOCTL U YCTOﬁqHBOCTL.

BBoa npo6sl (Injection)

IIpomniecc BBeAcHUs MPOOBI M3BECTHOTO 00BEMA B MOTOK, NMEPCHOCSINUMN
po0y B KOJIOHKY.

BBoja npo0bl HeMocpeACTBEHHO B KOJOHKY (On-column injection)

Penxo mpuMeHsieMbIii puéM BBOAA MPOOBI HEITOCPEICTBCHHO B TOJIOBHYIO
YacTh KOJIOHKH. B 3TOM ciydae WHXEKTOp U COCIUHUTEIbHbIE TPY0O-
MPOBO/BI HE HUCMONb3YIOTCS. COOTBETCTBEHHO, BHEKOJOHOYHBIA 00BEM
CBOAWTCS K MUHUMYMY, U JIOCTUTAeTCs HanOoIbIas 3 PeKTUBHOCTD.

Buxpesasi nudysus (Eddy diffusion)

PasmbiTHE XpoMaTorpaguueckoi 30HBI M3-3a Pa3UUUi IMyTEH MPOXOXKIe-
HUS TIOTOKA BHYTPU KOJIOHKH.

BuexononouHsbli 006EéM (Extracolumn volume)

O0bEM, MPUBHOCUMEBII TAKUMH dJIEMEHTAMH XpoMaTorpada, Kak HHXEKTop,
COCIMHUTENIbHBIC TPYOKH, KIOBETA JICTEKTOpa, a TaKXKe IPYTHMH JJIEMEHTa-
MU (KpOME KOJIOHKH), PACIOJIOKCHHBIMH MEXIY WH)XXEKTOPOM M JIETEKTO-
poM. Uem Oosbllle BHEKOJIOHOYHBIH O0BEM IO CPaBHEHUIO C 0OBEMOM KO-
JIOHKH, TeM HIke 3¢ dextrnBHOCT cucteMbl. [logpobuee cM. paznen 2.2.

BuyTtpennmnii crauaapr (Internal standard)

CoenuHeHHE, CXOIHOE MO CTPYKTYPE C aHATU3UPYEMBIM, HO Pa3JIeisieMoe ¢
HUM B XOJE XpoMarorpaduyeckoro aHaimsa. BHYTpeHHWH CTaHIapT WC-
MOJIB3yeTCsl B Ciaeqyromux nensx: (1) 1 KoMICHCAIlMH W3MCHEHHMA, BHO-
CHMBIX B TIpoIiecce BBOAA MPOOBI U OOYCIOBICHHBIX MPUOOPHON YaCThIO;
(2) nns Tekymiero KOHTPOJS CTETNICHH H3BJICUEHUs B Iporecce IMpodo-
oAroTOBKH; (3) i pacyéra KoOdPPUITMEHTA OTKIINKA, TT0 KOTOPOMY 3aTeM
MOJYYaIOT KOJIMYECTBEHHBIC PE3yIbTaThI.

BuyTrpennss o6paménno-dasznasn xpomarorpadus (Internal reversed-phase
chromatography)

Crioco6 xpomarorpahudeckoro paseieHus Ha copOeHTe, KOTOPhIA coaep-
KHUT Ha HAPYKHOW MOBEPXHOCTHU MOJIIPHEIC (DYHKIMOHAJIBHBIC TPYIIIEI, a
BHYTPH IOP — HETIOJISIPHEIC (T.€. 00paméHHO-(pa3HbIe).

Bonopoanas cBsa3b (Hydrogen bonding)

Bropass CBsI3b € JpYrMM TeTepoaTroMoM, OOpa3oBaHHAs KOBAJECHTHO-
CBSI3aHHBIM aTOMOM BOJIOpPOJia. BOMOPO/AHBIE CBSI3M MOTYT OBITh KaK MEX-
MOJIEKYJIIPHBIMHE, TaK U BHYTPUMOJIEKYISPHBIMH.
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Bpems BbIXoa Heyiep:KHBaeMOro KOMIOHEHTA, {, (Void time)

TIpoMexxyTOK BpeMeHH, 3a KOTOPBII HeyIepKUBaeMbld UM HE MPOHHUKAIO-
U B TIOPHI (B 9KCKIIFO3MOHHON XpoMaTorpadun) KOMIIOHEHT IMTPOXOIUT OT
WHXKEKTOpa JI0 JETEKTOpa.

Bpems orkiauka: cMm. IlocTosiHHAas BpeMeHn
Bpems ypaBHoBemuBauus (Reequilibration time)

[Ipu rpagrieHTHOM JIIOUPOBAHHU — BpEMs, HEOOXOAUMOE, YTOOBI COCTaB
MOABIKHOW (pa3el BEpHYJICSA K HadaJbHOMY, a KOJIOHKa TMpHIUIa B
PaBHOBECHE C 3TUM COCTAaBOM.

Bpems ynep:xxuBanus, . (Retention time)

[IpoMexXyTOK BpEMEHU MEXKIy BBOJOM IMPOObI M JETEKTUPOBAHHEM ITHKa
JAHHOTO OIPEACIIEMOTO BEIICCTBA.

Berpeunoe npombiBaHue: cM. Q0panieHue motToka (2)
BuiaocinBocTs MeTomuku (Ruggedness)

TepMuH, UCMOIB3YEMBIN NMPU BAIMIALMH METOAUKU, U XapaKTePU3yIOITHI
TO, HACKOJBKO OHAa BOCIPOM3BOAMMA IMPU M3MEHEHUU TAaKUX YCIOBUH €&
BBIMOJTHEHHS, KaK JPyTUe omepaTrop, mpubop, 1abopaTopuii U MCTOYHHK
XUMPEAKTHBOB.

BoicokodpdexTuBHas kuakocTHass xpomartorpadus (BIKX) (High-
performance liquid chromatography, HPLC)

MeTon, HCHONB3yEeMbIid B HACTOSINEE BpPEMs IOYTH MOBCEMECTHO. PaHee
Ha3bIBANIACh TaKXKE <OKUIKOCTHAs XpoMmaTorpaduisi BHICOKOTO JIaBICHUS.
OtnmyaeTcst oT BapuaHTa HuU3koro nasienwmst B 100 — 1000 pa3 Gonee
BBICOKHMM 3HAYCHMSIM Tepernaja JaBlIeHUs NP MPOKAYMBAHUHU TIOJIBHYKHOM
(ha3el uepes koJI0HKY. COOTBETCTBEHHO, B OTJIMYUE OT MEPUCTATBTHICCKOTO
HAacoca, KCIOJNB3YyeMOro MpHU HHU3KOM JnaBiieHuH, s BIXX tpebyercs
BO3BPATHO-TIOCTYMATEABHBIN IMMOPIIHEBOM HACOC BBICOKOTO JaBicHUsA. B
pamkax meroma BDXKX wuMeeTcs MHOXKECTBO BapHaHTOB, B YaCTHOCTH,
MOHOOOMEHHas, oOpaméHHo-pa3Has, HopManbHO-pa3Has, adduaHAS,
XUpalibHas ¥ HOH-TIApHask XpoMmatorpadusi.

BbicoTa, 3xBUBajleHTHas TeopeTuyeckoil Tapeiake, BOTT, H (Height equi-
valent to a theoretical plate, HETP)

ITapameTp, cBHIETENLCTBYIOMMHA 00 3P(HEKTUBHOCTH KOJIOHKH. PaccuuThI-
BAeTCsl MO YHUCIY TEOPETHYECKHX TApeNoK, N, W [UIMHE KOJOHKH, L
H=L/N. Yem oH HWXE — TeM BbIle 3G(HEKTUBHOCTH KOJIOHKH. [TonpoOHee
cM. paszgen 2.2.
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BIXKX: cMm. BeicokodpdexkTUBHASA KMIAKOCTHAA XpoMaTorpadus.

BOTT: cm. BbicoTa, 3KBUBAaJIEHTHAsl TeOPeTHYECKOM TapeJike.

Bsizkocts, 1 (Viscosity)

Mepa coOmpoTHBIEHHS XUIKOCTH TedeHUro. V3mepsiercsi B caHTHITya3ax
(cIT; 1 cIT =1 mlIa-c).

Iaiika nakuanas (NVut)

Jletaiib, ¢ MOMOIBIO KOTOPOU MPH COETUHEHHH TPYOOK OOXKMMHAs BTYJIKA
CKUMACTCS MEXKAY TPYOKOH 1 My(QTOH.

Ienb-nponnkaomas xpomatorpadgus (Gel permeation chromatography,
GPC)

BapuaHT pasjeneHusi COeqUHEHHH, pa3InyalolIuXxcs 0 pa3Mepy MOJIEKYI
(kaK TPaBUIIO, UMEIOMINX JOCTATOYHO OOJNBIIYI0 MOJCKYISIPHYIO MaccCy, —
MOJTUMEPOB, OCIKOB M OJMTOHYKIICOTHAOB). Matepran HaOMBKH MPECTaB-
nseT co0or monuMep (3a4acTyro COMONUMEP CTUPOJIA M TUBHHHIOCH30IIA),
MOJBIKHAS (pa3a cTporo Oe3BomHas. I enb-hUIbTpallMOHHAS XpOMAaTorpa-
(U — pa3HOBUIHOCTH SKCKIIO3HOHHON XpoMaTorpaduu.

T'TIX: cm. Ieab-npoHukawas xpomarorpagus

Ienp-punbTpanmonnas xpomarorpadus (Gel filtration chromatography,
GFC)

BapuaHT pasjeneHusi COeqUHEHHH, pa3InyalolIuXxcs 0 pa3Mepy MOJIEKYI
(kaKk TPaBMIIO, UMEIOMIUX JOCTATOYHO OOJBIIYI0 MOJCKYISIPHYIO MaccCy, —
MOJIMMEPOB, OCIKOB M OJHMTOHYKIICOTHAOB). Matepuan HaOMBKH MPECTaB-
JseT co0oi momuMep (3a4acTyro TOJMHICKCTPaH), MOIBMKHAS (pa3a BOIHAS.
Ienb-GuiabTpaonHas xpoMaTorpadusi — pasHOBUIHOCTh IKCKITIO3MOHHON
xpomaTtorpadun.

T'dX: cm. INeab-puasTpanuonnas xpomarorpadus. (GFC)

I'mpparamms (Hydration)
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T'unpodoodHoe B3anmoneiicrBue (Hydrofobic interaction)

[pennouTnTenbHOE B3aMMOJCHCTBHE HEMOJSAPHBIX TI'PYHI B MOJEKYJax
OIIpEeNIeNsIEMOT0 BEIECTBA C HEMOJSPHBIMH TPYIIIaMH Ha ITIOBEPXHOCTH
HETIOJBIDKHOM (ha3bl 10 CPaBHEHMIO C B3aUMOACHCTBHEM C MOJICKYJIaMHU
Boabl. OObYHO Habmromaercss B oOpaménHo-¢pasHoit BOXKX, korma
noABWXKHAs (aza 3a4acTyi0 COAEPKHT JOBOJBHO OOJIBIIOE KOJINYECTBO
BOJIBI.

I'paauentHoe moupoBanue (Gradient elution)

Pexum xpoMaTorpauueckoro pasJelieHus, KOTOpPOe MPOUCXOIUT 0N
BJIMSIHAEM U3MEHEHHUS COCTaBa MOJBIKHOU (a3pl. OOBIYHO HCIOIB3YETCs C
[EeNBI0 COKPAIIECHUS TPOIODKUTENFHOCTH aHajdW3a M YIIYyUIIEHUS (OPMBI
TIKOB, BBIXOJSIINX MOCTECTHIMH.

I'paguentHblii cMecutensb (Gradient mixer)

CMmecutesnb, B KOTOPOM TPagHCHT 3I0cHTa (OPMHUPYETCs MO0 Imepen
TOJIOBKOW Hacoca (CMeCHTeNlb HU3KOTO JaBIeHUs), OO IOCiIe TOJIOBKH
Hacoca (CMecHTeNbh BBICOKOTO JaBjieHHs). J[Ba cmocoba MoydeHus
rpajreHTa TPeOYIOT pa3HBIX IOKAa3aTeNieH MPOU3BOIUTEIBPHOCTA HACOCHOU
CUCTEMBI JJIsl PACTBOPHUTEIICH.

I'panynpoBounas kpuBas: cM. KaauOposounasi kpusas.
I'panuna nponyckanus B Y® auanasoune (UV cutoff)

JlimHa BOJHBI, HA KOTOPOU MOTJIONICHUE PACTBOPUTENS B 1-CM KIOBETE paB-
HO 1,0 (10 cpaBHEeHHIO ¢ BO3myxoM). CM. B Ta0i1. 1 B [IpritokeHUN TpaHUIIBI
nponyckanus B Y® nuana3oHe 4acTo MPUMEHSEMbIX pacTBOPUTETICH.

JaTrunku u npeodpa3oBarenu naBienusi (Pressure transducers and pressure

gauges)
DJeMeHThI, TIOMEelIaeMble MEXK/Y T'OJIOBKOI HAcOCa M MHIKEKTOPOM, Mpej-
Ha3HA4YEHHbIC ISl K3MEPEHUs ABJICHHUS Ha BXOJE B KOJIOHKY. MrparoT poiib
KaK 3allUTHOTO MPHUCIIOCOONCHUS (eCIM 3HAYCHHE NABJICHUS IPCBBIIIACT
JIOITyCTUMOE, CUCTEMA MPUHYIUTEIBHO OTKIIFOYAETCS ), TaK M CPEACTBA CHUT-
HAIIM3aI[Ui 0 HEOOXOTUMOCTH MPOGMIAKTUKU (OBICTpOE pe3KOe WM JIJIH-
TEJEHOE TIOCTCTIICHHOS HM3MCHEHHE 3HAYCHUS IABIICHUS 3a4acTyO CBHUJIC-
TENBCTBYIOT O HAPYILICHUH HOPMAJIBHOU pabOThI CHCTEMBI).

Hera3zaunus (Degassing)

Iponece ynmaneHus: pacTBOPEHHBIX Ta30B (B YAaCTHOCTH, KHCJIOPOIa) U3
amoeHTa. Hambosee pacnpocTpaHEHHBIMU TPUEMaMU JIETa3allii SBIISIOTCS
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yIbTpa3BykoBasi 00paboTKa, BaKyyMHpOBaHHE, 0apOOTHpOBaHHME TI'€IIHEM
WA apTOHOM.

JeaxruBauusn (Deactivation)

CBs3bIBAaHUE MOJIEKYJ BOJBI BOJOPOJIHBIMH CBSI3IMH C MOBEPXHOCTHBIMH
THAPOKCHIIBHBIMU TPYIIIAMH HETIPOPEarnpoBaBIINX OKCHAOB (T.€. OKCHIOB
KpeMHUS ¥ amoMuHus). Koraa Boja MpUCyTCTBYET B MOABWKHOHN dase, e€
MOJIEKYJIBI CBSI3BIBAIOTCA C STHMH TPYIIAMH U JENal0T MX HEIOCTYITHBIMU
IUTA MOJIEKYJT aHAJM3MPYEMBIX BEIIECTB, YeM HCKIIOYAeTCs aacopOoumus
nocieaHux. B pe3ynpTaTe cokpamaioTcs BpeMeHa yaep>KuBaHusl. Y najeHue
a7cOpOMPOBAHHBIX MOJICKYJI BOJIBI HA3bIBACTCS PEAKTHBALIUCH HOCHUTEIIS.

JeaxkTuBupoBanHasi okuck kpemuus (Deactivated base silica)

Jlnokcua xpemHHs, 00paOOTaHHBIH KUCIOTON € LEbI0 yAaJeHUs MpUMec-
HBIX METaJUIOB, C MOCICAYIONICH OTMBIBKOW copOeHTa Bojoi. B mpuBuTO-
¢dasHOW XpoMmaTorpapuu HAJIMYHE HEMPOPECATHPOBABIINX CHIAHOIBHBIX
TpYII SIBJISIETCS HEXeNaTeIbHBbIM, MOCKOJIbKY NpPU pa3lIejeHUH BEIIEeCTB,
00pa3yIomMX CHIBHBIE BOJOPOTHBIE CBS3H, HAIPUMEp, HNEPBUYHBIX
aMHHOB, HWMEET MECTO pPa3MBITHE IHKOB C OOpa30BAHHEM «XBOCTOBY.
JleakTuBanuss TOBEpXHOCTH (Tepen e€ JepuBaTHU3aIMel) TO3BOJSET
MOJTy9YaTh KOJIOHKH C XHMHUYECKHA OJHOPOIHOM IMOBEPXHOCTHIO W JIyUIINMHU
XpoMarorpahUIecKUMHU XapaKTEPUCTHKAMH TPUMCHHUTEIFHO K aHAaJH3H-
PYEMBIM BEIIECTBaM, 00Pa3yIOIINM BOJIOPOTHEIC CBSI3H.

JepuBaruszanus: cM. [losydeHne npon3BoaHBIX.

Hecopouust (Desorption)
[Mepexon pa3nensieMOro KOMIIOHEHTa C IOBEPXHOCTH ajacopOeHTa B IO-
JBIDKHYIO (asy.

Jetexrop (Detector)

Onement cuctemsl BOXX, ucnonb3yemsblii 17151 0OHapy»KeHUS IPUCYTCTBUS
aHAJTM3MPYEMOTO BEIIECTBA B JIII0ATE HA BBIXOJIC KOJIOHKU.

JerekTop yasTpadmnosieToBoro n BHUIHMOro ananazonos (Ultraviolet - visible
detector; UV-vis detector)

JleTexTop, U3MEPSIOMMNA ONITHYECKOE TOTJIONIEHHE TIOABHXKHON (asbl. J{ist
OTIpe/IeIeHNs] KOHIICHTPALMH aHATU3UPYEMbBIX BEIIECTB HCIIOIB3YETCS
3akoH bapa: 4 = ebc.

Herexktop Y®B: cMm. [leTekTop yabTpaduo1eTOBOr0 H BHIUMOIO JHANA30-
HOB
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Jerextop Y®B ¢ mepecrpaunBaemoii naunoii Boanbl (Variable-wavelength
UV-vis detector)

JlerekTop, M3MepsIONIMN TOTJIONICHHE HA OJHOW JIJIMHE BOJHBI, HO, B
OTJIMYHUE OT NETCKTOpa C (DPUKCHPOBAHHOW JJIMHON BOJHBI, OCHAIIEHHBIN
MOHOXpPOMATOPOM, IMO3BOJISIIOIIMM MEPEXOAUTh Ha M3MEpPEHHE Ha JIPYTUX
JUIMHAX BONH A. Mcmonmb3yercs MCTOYHMK W3nmydeHus (Jlamma), oOJiagaro-
MUK BBICOKOW MHTEHCHBHOCTHIO B TpeOYEeMOM JHamna3oHe A.

Herextop Y®B ¢ ¢puxcupoBanHoii 1mHOI BoaHbl (Fixed-wavelength UV-
visible detector)

JeTtexTop, U3MepSIONINIl MOIJIONIEHHEe HAa OAHOW JIMHE BOJHBI. Mcmosnb-
3yeTcs UCTOYHUK M3JIydeHHs (TaMma) BBICOKOH MHTEHCHBHOCTH Ha JaHHOU
JUTMHE BOJHBL. [lepexom Ha Ipyryro IUTMHY BOJHBI TpeOyeT H3MEHEHHs
HMCTOYHUKA U ONTHIECKUX (DHUITBTPOB.

Juarpamma cmemmBaemoctu (Miscibility chart)

JlBymepHas quarpamMma, Ha KOTOPOM yKa3aHbI Mapbl HE CMEIIUBAIOIINXCS
pactBopuTteneii. [Ipumep cm. Tabmn. 9 B [punoxxeHun.

Jdmamerp 3epHa, d, (Particle size)

Cpenuuii auameTp 3epHa HaObuBkH. [lo ogHOMY 3TOMY mapaMeTpy HEBO3-
MOJKHO CYIHTB O PAacIpeeTICHHN Pa3MepOB 3EPEH.

Junamerp nop (Pore diameter)

Cpennwmii pazmep otBepctusi copoenrta. O6srano 30, 60, 90, 120, 300, 500,
1000 mmu 3000 A. Uem MeHpINe pasMmep IIOp, TeM OOmbIIe yaeabHAs
MOBEPXHOCTh MaTepraia HaOWBKU.

Jnana3son (Range)

[IprMeHNTETPHO K METOJUKE — MPOMEXYTOK 3HAUYEHUH KOHIIGHTpPAIUH, B
KOTOPOM I0JTy4aeMbIe Pe3yJIbTaThl UMCIOT TPEOYEMbIC 3HAYCHUS TOYHOCTU
Y CXOAUMOCTH.

Juadparmennsiii Hacoc (Diaphragm pump)

Hacoc, B xoTopom mopiuieHb nepeMeniaeTcs B kamepe, 3aroIHeHHON Mac-
JIOM, 3aKPBITON THOKOM TuadparMoii, B OTIUYKE OT 0OBIYHOTO MOPIIHEBOTO
Hacoca, TJ¢ MOPIICHb KOHTAKTHPYET C MOABIKHON (a3oi. Macno u auad-
parmMa CriIa)XHBAIOT pe3kre KojeOaHWs MOTOKAa MPH BO3BPATHO-TIOCTYIIA-
TEJBHOM XOJ¢ TMOPINHS W TIO3BOJIAIOT MOJYYHTh BEChbMa CTaOWIBHBIA U
OJTHOPOHBIN TIPOoHIIb 3HAUSHUH pacxoa.
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Juonno-marpuunslii aerexkrop (Photodiode array detector)

Jerextop Y® u BUAMMOro quana3oHOB, O3BOJISIONIMNA HE TOJIBKO KOHTPO-
JUPOBATH ITIOMPOBAHNE MTUKOB, HO U CTPOUTH CIIEKTPAIBHYIO 3aBUCHMOCTh
noriotneHust A(A) Ui KaXI0TO U3 AITIOUPYEMBIX KOMIIOHCHTOB.

Juonbuas npuBuras $paza (Diol bonded phase)

HopmanbsHo-(ha3HbIli HOCHTENh CO CTPYKTYypo# moBepXHOCTH Si—O—-SiR—
CH(OH)CH,(OH). Umeer monsipHOCTB, MPOMEKYTOUHYIO MEXIy CHIIMKA-
rejeM ¥ HUTPWIBHOW NPUBHUTOMN (azoid.
Juddys3usn (Diffusion)

ITpouecc nmepexona KOMIIOHEHTa U3 00y1acTh ¢ 00Jee BHICOKON KOHIIEHTpa-
nueld B obnmacte ¢ 0Oojee HU3KOM KOHIEHTpalMeH, T.e. BIOJb IPajueHTa
KoHLeHTpauuu. Onpenensiercs TepMoANHaMUUecKMMHU (akTopamu. Mmeer
Mecto B BOXKX, mockonbky mpoOa BBOIUTCS B BHIE KOHIICHTPUPOBAHHOMN

30HBI B MOABIXKHYIO (ha3y, B KOTOPOH BemecTBa MpOOBI 10 3TOTO HE COep-
KAJTUCh.

Jauna nenu (Chain length)

B nepBuuHOW mpuBHUTOW (aze — IMHA OCHOBHOH YIJICPOJHON IIETIH,
OTXOMAIIEeH OT cuitana (Harpumep, o0ytun, Cq — mmHa nenu 4; ok, Cg —
nuHa neny 8; okraaenma Cig — amuHa menu 18).

AM/ cM. InoaHO-MATPUYHBIH J€TEKTOP.

Jo3atop: cMm. UHikeKkTOP.

Apeiid (Drift)
MeyieHHOE HENPEPHIBHOE IOBBLINICHUE WJIH CHIDKEHUE HYJICBOW JIMHHH.

3agacTyro 0OOyCIIOBIIEH W3MEHEHHEM TEMIIEpaTypsl I YpPaBHOBEIIMBA-
HUEM CHUCTEMBI MOCJIe HEOONBIINX H3MEHEHHI COCTaBa IMOIBMXKHOM (a3bl.

Emkocrs (Capacity)

HawnGonpImast KOHIIEHTpaKsl aHATH3UPYEMOTO BEIeCTBa B Mpode, KoTopast
MOXKET OBITh BBEJCHA B KOJNIOHKY ans BOXKX Oe3 mckakeHHs THKa W3-3a
neperpy3ku. Ileperpyska MoXeT UMETb MECTO KaK B KOJIOHKE (T.€. MCKa-
KAeTCsl M30TEPMa), TaK U B ICTCKTOPE (T.€. HCKAXKACTCS CUTHAT).

)KﬂBy‘leCT]) MeTOAMKHU: CM. BLIHOCIMBOCTH METOANKH

KunkocrHo-aacopduuonnas xpomarorpadus (Liquid-solid chromatography,
LSC)
Crioco6 pasneneHus, Mpu KOTOPOM HCIOIB3YIOTCS afcopOuus omnpenesse-
MBIX BEIIECTB Ha HEMOIU(UIIUPOBAHHBIN COPOSHT M IECOPOITHS C HETO.
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KuakocrHo-xuakocTHass xpomarorpadusi (Liquid-liquid chromatography,
LLC)

Crioco6 paszzaeneHusi, B KOTOPOM Ha IMOBEPXHOCTH COpOEHTa MMEETCs CIIOH
JKUJIKOCTH, HE CMEIIMBAIOIICHCS C MOIBIKHON (a3oil. Y iepKUBaHUE OIpe-
JIeNIIeMBbIX BEIECTB OIpeAessieTcsl MPOLECCOM HX IepeHoca MEXIY
NOABWXHOW (ha30i M ancopOMpOBAaHHONW HEMOJBIKHOM (azoif, a Tarxe
TOJIIIIUHON CJIOS KUIKOCTH.

7KX: cokp. oT ZKuakoctHas xpomaTtorpadus (LC)
3akon bypa (byrepa-Jlamoepra-bapa) (Beer’s law)

MaTeMaTHYeCKOE OIMMCAHNWE 3aBHCHMOCTH IOTJIOMICHHUS OT KOHICHTPAIUU
anammra: A = ebc, Tne A — TOTIOIIEHUE; € — MOJSPHBIA KOIPPHUIEHT
MOTJIONICHHS aHAIUTa, b — JJIMHA ONTHUYECKOTr0 MYyTH B KIOBETE, ¢ —
KOHIICHTPAIIMS aHAJIUTa B PaCTBOPE.

3amaunBanue (Wetting)
IIpomecc ypaBHOBEIIMBAHHS TOBEPXHOCTH COPOSHTA ¢ TIOABIKHOM (ha3oi
3acroiinble 00acTH MOABWKHON (a3bl (Stagnant mobile phase)

IoasmwkHas (aza B mopax copOeHTa, KOTOPbIE HEAOCTATOUHO XOPOILIO MPO-
MBIBAIOTCS TIOABIXKHOMN (pa3oi.

3ammTHas KoJOHKA (MpeaKooHKa) (Guard column)

YcTaHOBIIEHHAS 32 HHKEKTOPOM KOPOTKAas KOJOHKA, HAOMTAs TEM jKe MaTe-
puaioM, 4To M aHauuTuueckas. Mcmonb3yercs Uil 3aA€pKKA MUKpoUac-
THUL, CUJIBHO YAEPKUBAEMBIX WM OCaXJIaeMbIX BELIECTB, KOTOPHIE HE yla-
JeHbI U3 TpoOsI 10 € BBOJa. YacTo Ha3bIBACTCS MPOCTO IIPEAKOIOHKOW,
B OTIMYME OT HACHIIIAIONMEH MPEIKOTOHKH, YCTAHABIMBAEMOW MO
HWH)XEKTOpa.

3epHenne cM.: luamerp 3epHa.
H3oxpaTnyeckoe dmoupoBanue (Isocratic elution)

Pexunm xpomaTtorpaduueckoro pasfeneHuss NpH HEW3MEHHOM COCTaBe
noABWXHOMN (a3bl. CM. Takke I'pagneHTHOE dII0MpPOBaHMe.

H3omepn1 (Isomers)

CoenuHeHnsi, XxuMH4YecKas (GOpMylTa KOTOPBIX OAWHAKOBA, OIHAKO HX
CTPOCHUE pa3lIUYaeTcs IOJIOKEHHs WH3-32 Pa3IMYHOIO PACHOI0XKEHUS
KpaTHBIX CBsi3ed, 3aMecTuTeNell B mpocTpaHcTBe U np. Hampumep, opto—,
MeTa- ¥ napaamuHo(deHoN, a Takke 1- M 2-XJopHponaH — JBE TIPYIIIBI
H30MEPOB.
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H3otepma axcopounu (Adsorption isotherm).

I'paduk B3aMMO3aBHCHMOCTH MEXIy KOHIEHTpALMell KOMIIOHEHTa Ha
noBepxHocTH HabuBku (Cy, och y) u B momsmwxHOU (aze (C,, och x). B
njealie ypoBeHb KOHLEHTPALMM JOJDKEH OBITh TaKUM, NPU KOTOPOM 3Ta
3aBUCHMOCTD JIMHEHHA. YacTo BCTpewaroTcs, OJIHAKO, M HEJIMHEHHBIE W30-
TEPMBI, JUIsl ONTMCAHUSI KOTOPBIX pa3paboTaH psii MaTeMaTH4ecKux (Gopmy
(manpumep, Jlenrmropa, ®pelinymxa). [logpobuee cm. pazaen 2.2.

H3otepma Jlenrmiopa (Langmuir isotherm)

Yacro BcTpevaroleecss MaTeMaTHIeCKOe OMUCaHUE TpoIlecca pachpeaese-
HUS MOJICKYJI MEXKAY TIOJBI)KHOW M HeNoABIkHOU (azamu. [TogpoOHee cMm.
B paznuerne 2.2.

H3oTepma: cm. U30Tepma aacoponum.
H3odnexTpuueckas Touka, pl (Isoelectric point)

Bonopo/iHblii IOKa3aTenb BOJHOTO PAcTBOpa, MPU KOTOPOM PACTBOPUMOCTh
amM(oIMTa MUHUMAJIbHA.

Huxexrop (Injector)

Onement cuctembl BOXKX, mo3BoOSIONINI BBOIUTH (PUKCUPOBAHHBIA WIIH
MepeMeHHbI 00hEM TPOOBI B MOTOK 3MrOcHTa. [Ipu  cpabaTbiBaHHU
WH)KEKTOpA MPOUCXOJUT BBO/ MPOOHI.

HNHKI103U0HHBIH 006EM, V; (Inclusion volume)

B kommoHKe AN SKCKIFO3UOHHOW Xpomarorpaduu — oOmmii 00béM Bcex
JIOCTYITHBIX TIOP B HOCUTEIC U MEK3EPCHHBIA 00BEM. MOICKYIIBI ¢ MOJIEKY-
JISIPHOW MacCOW MEHBIIIE, YeM CaMblIe OOJBIINE, KOTOPEIE MOTYT MPOHHUKAThH
BO BCE TIOPBI, DIMIOUPYIOTCS BCe OAHOBpeMeHHO. OO0BEM dIIIOeHTa, TIoTpa-
YEeHHBIH Ui BBIMBIBAHUSI 3THUX HEYIEPKHBACMbIX BEIECTB, HA3BIBACTCS
UHKITI03HOHHBIM. [ToapobHee cm. moapasnen 2.5 XK.

HnTepdeiic nng XuMuYecKkoil MOHM3aIMH NPU aTMocepHOM NaBJIeHHH
(Atmospheric-pressure chemical ionization interface, APCI)

YCTpOHCTBO COMpsDKEHUsST KUIKOCTHOTO XpomaTtorpada ¢ Macc-CreKTpo-
METPOM, COBMECTHMOE, B OTJINIHE OT OCTAIBHBIX, C BEJIMYMHAMH pacxoa,
TUOUYHBIMU I aHAIUTHYeCKoW pabotel (mo 1,5 wmu/mun). IlpunHimn
paboTel WHTEpdeiica BKIOYACT B ceOs, MO MEHBIICH Mepe TPH CTaJIHH:
paCTBUICHHH TIOTOKA 3IIIOCHTa C TEPMUYECKHM BBIIAPUBAHHEM 00pa3o-
BAaBILIMXCs Kameliek TyMaHa B TOKE a30Ta; MOHHU3ALUU MOJEKYJ pacTBO-
pUTENT B YCIOBHSAX KOPOHHOTO paspsga W MOCIEAYIONmeH HOHHM3AIUCH,
nepenadeit 3apsaa OT HOHOB PACTBOPUTENS K aHATM3HUPYEMBIM BEIICCTBAM.
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APCI npuHaIeXUT K Tpynne HHTepencoB Ui HOHU3ALUH BEIIECTB MPH
atMoctepnom nasnenunun — API (ES, Electrospray): uaTepdeiic rae mpowuc-
XOJIUT MOHU3AIUS IIEKTPOCTaTHIEeCKUM pacnbiieaneM, APPI — uatepdetic
JUTst POTOMOHU3ANMY TIPH aTMOC(EPHOM NaBICHUH H TIP.

Honnas cuna, p (lonic strength)

Mepa o0mero Koim4ecTsa 3apsaoB B pactBope. VoHHas cuiia BRIpaXaeTcs
tdopmynoit: p=>,Cz;, toe C; — monsgpHas KOHLEHTpalus i-T0 HOHA, z; —
3apsz i-ro MOHa.

Honoodmennas émkocts (lon-exchange capacity)

KonmdecTBo JOCTYMHBIX MEHTPOB IJII HOHHOTO OOMEHa Ha JaHHOM HOHO-
obMeHHOM Marepuaine. Brulpakaercss B cyxoil macce BemiectBa. OOBITHO
UMEEeT 3HAYCHUS OT | 10 5 MIJIMTpaMM->KBHBAJICHT Ha IpaMM (MT-3KB/T).

Honoodmennas xpomarorpadus (lon-exchange chromatography)

Crioco6 paszjieneHus: OMTHOMMEHHO 3apsOKEHHBIX MOHOB (T.€. KATHOHOB WIIH
AHMOHOB) TOCPEJCTBOM HCIOJIB30BaHUS HOCUTEIS C MOCTOSIHHO MPHBHTHI-
MU (YHKIIMOHATHHBIMU TPYIMIAMH C MPOTHBONOJOXHBIM 3apsmoM. J[Ba
OCHOBHBIX BapHaHTa HOHOOOMEHHOH XpoMaTorpaduu — aHHOHOOOMEHHAS U
KaTHOHOOOMEHHast Xxpomartorpadus.

Hon-napuas xpomatorpapus (lon-pair chromatography)

Crioco0 paszeneHus: MOJICKYJI, HeCyIuX 3apsia. B nmoasmwkHyo0 a3y BBOIAT
MIPOTUBOMOHKI (C TIOMOIIBIO MOH-TIApHOTO peareHTa). [IpoTnBonoHbI 00pa-
3YIOT MOHHBIE TapHl C 3apSHKCHHBIMH YACTUIIAMHU OTIPEIEIISIEMBIX BEIECTB,
MPUBOJS K 00pa30BaHWIO HEUTPAIBHBIX KOMIUIEKCOB. Kaknmblii M3 Takux
KOMILJIEKCOB UMEET Pa3HOE BPEMsl yACPKUBAHHS.

Hon-napueie pearentsl (PIC reagents)
Pearentsl, ucmone3yemsie Ui MOAW(HKALNKE HOABWKHOW (a3bl B HOH-
MapHOH Xpomarorpadpuu.

HIIX: cm. Hon-napHasi xpomatorpadus

HcnapurtenbHblii  Hedenomerpuyeckuii aerekrop (Evaporative light-
scattering detector, ELSD)

JleTektop, B KOTOPOM DII0AT IOCIC BBIXOJA KOJNOHKH PACHbUIICTCS B
MENKOANCIIEPCHBIH TyMaH. 3aTeM MOTOK TyMaHa MPOXOAWT Yepe3 Harpena-
eMylo TpyOKy, Tae 00bEM paCTBOPHUTENS BOKPYT MOJICKYJ aHAIN3UPYEMOTO
KOMIIOHCHTa yMEHbBIIAeTca. B KOHIE TpyOKH pacTBOPUTENs HCIApSETCs
TIOJTHOCTBIO W 00pa30BaBIIMICS W3 TyMaHa MEJIKOAWCIIEPCHBIA a3p030Jib
OMpPENEeNIIEMOr0 BEIIECTBA IPOXOJUT 4Yepe3 ONTHUYECKYIO sueiKy, TIe
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ocBelIaercs JydoM jazepa. [losBieHue a’spo3oisi MPUBOJIUT K PACCESHUIO
JIA3ePHOT0 MOHOXPOMATHUYECKOT0 M3JIYYEHHUs, KOTOPOE MPOMOPLHUOHAIBHO
KOHIIGHTPAIllMN aHAJIM3HPYEMOTo BemlecTBa. J[eTEeKTOp NPHUTONEH TOIBKO
JUTA aHATTN3a CIabO0eTyINX U HeJICTYIHX BEIIECTB.

Kasuranusn (Cavitation)

OO0pa3oBaHue My3BIPHKOB Iapa B pacTBOpe Npu paspexeHun. KaBuranus
MIPOSIBIISIETCS] KaK CIIydaifHbIE ¥ HEBOCIIPOM3BOAMMBIC M3MEHEHHUS Pacxoja.
[IpuunHO# SBIIAETCSA TO, YTO CAN(UPOBBIA MIAPUK B OOpAaTHOM KIIallaHe He
caauTcs IJIOTHO Ha ceatio. Yamie BCTpedaeTcsi B CHCTEMax C IMOJBHXKHOM
(ha30ii HU3KO BA3KOCTH MPH OOJBIIUX 3HAYCHUSIX CKOPOCTEH MOTOKA.

Kamuoposounas kpusas (Calibration curve)

I'paduk 3aBHCUMOCTH OTKIIMKA AETEKTOpPa OT KOHIICHTPALUHU aHAJIU3UpYye-
MOTO BeIecTBa. B maeane kanuOpoBoYHAsT KpUBas 00JalaeT CICAYIOMIMMU
cBoiictBamu: (1) 3aBUCUMOCTb BEIMYMHBI CHUTHalda OT KOHILEHTpaIUH
SIBIIICTCS MPSIMO MPOTIOPIUOHATBHOM (T.€. TOUKHA UMCIOT BBICOKHHA KOA(P(U-
[UEHT JTUHEHHON KOPpEeTAIum); (2) TOYKH PACIIONOKEHBI 10 00€ CTOPOHBI
OT rpaduKa cpeHel BeTMYNHBI CUTHANA, TEHEPUPYEMOTO TIPH HEU3BECTHOMH
KOHIIEHTpAIUY aHanuTa; (3) TOUKH JaHHBIX pacIpellelieHbl pABHOMEPHO IO
pabodemy nuanazony; (4) KpuBas MPOXOIUT Yepe3 Hadaao KOOPIUHAT.

Kaprpunpxuaas xononka: cMm. IlaTpoHHas koj0HKa
Katuon (Cation)

ATOM WJIM MOJIEKYJIa, HECYIINE TTOJIOKUTEIBHBIN 3apsi.
Katuonnsiii o0men (Cation exchange)

Bapuant nonoobmMeHHOH Xxpomarorpaduu, B KOTOPOH NMOBEPXHOCTH HECET
OTpHULIATENbHBIN 3apsa. Mcnonb3yeTcs 1isl pa3feacHus KaTHOHOTEHHBIX Be-
mecTB. [IpuBUTHIE K TOBEPXHOCTH CYJIH(OHOBBIE KUCIOTH 00pa3yioT HOCH-
TeJIb C CHIIbHBIMH KaTHOHOOOMEHHBIMH CBOWCTBAMH, KapOOKCHIIOBBIE KHC-
JIOTBI — HOCUTENb CO CIIA0BIMU KATHOHOOOMEHHBIMU CBOMCTBaMHU.

Karnonooomen: cM. KaTnonHblii 00MeH
KauecrBennsnlii ananu3 (Qualitative analysis)

AHaHI/IS, TTO3BOJISIOITH N ONPCACIINTG HAJIUYINUEC WU OTCYTCTBHUE TOI'O0 HIN
HWHOTI'O BCUICCTBA B np06e. HCHOJ’ILSYCTCH IIPpU MOTOYHBIX UCCIICAOBAHUAX.

KoauvecTtBenublii ananau3s (Quantitative analysis)

Crioco6, MO3BOJSIOMNN HOTYYWTh 3HAYCHUS KOHIEHTPAIMH OIpeaessie-
MOT0 BEIIeCTBA C TPEOYEMBIMH TOYHOCTHIO W CTATUCTUYECKOM CXOIIH-
MOCTBIO.
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Koanexrop ¢paxuuii (Fraction collector)

OnemeHT cucteMbl BOXKX, B KOTOpBIH coOMpaeTcs 310aT ToCie BBIX0IA U3
neTexkTopa. MoeT ObITh 3alpOorpaMMHUPOBAH Tak, YTO0BI cOOMpaTh Mpoly B
TeueHHEe (UKCHUPOBAHHOTO BpEeMeHH (T.C. TMONydYaTh (HPUKCHPOBAHHBIN
00BEM), a TakKe MOXKET BKJIFOUATHCS MO CHTHANY JETEKTOpa B Havale
BBIXOJ[a MMUKA ¥ OTKJIIOYATHCS IO OKOHYAHUH BBIXOJIA TIHKA.

Koaounka (Column)

OnemeHT cuctemsl BOXKX, copeprkamuii nopucThIi MaTepuall, Ha KOTOPOM
OCYILECTBIISICTCA PA3AEIEHUE CMECEeH BEIIEeCTB, HAXOASIINXCS B PACTBOPE.

Koaounka Iupkae (Pirkle column)

Kononka ¢ HaOMBKOH, MpeIHA3HAYCHHOMN I pa3feiiCHHUs 3HAHTHOMEPOB.
CeNeKTHBHOCTh KOJIOHKH OOYCIIOBJICHA TPUBUTHEIM K COPOCHTY BBICOKO-
YUCTBHIM JSHAHTHOMEPOM aMHHOKHCIOTHI (Hampumep, (R)-N-(3,5-muHuTpo-
Oer3om)peHITHMINH). Pa3ieneHie YHAHTHOMEPOB JOCTUTAETCS MX pas-
JMYHBIM B3aHMOJICUCTBHEM C COPOCHTOM. DTO B3aUMOJCHCTBUE OIpeeis-
eTcsi HaJO)KEHHEM MHOTHX THIIOB B3aUMOJICHCTBUIA: 00pa30BaHUEM BOJO-
POIHBIX CBS3EH, M-, TUTIOIb-TUIIOIBHBIX H TIP.

Konouka-nogasurens (Suppressor column)

KosoHka, H3roTOBICHHAS HA OCHOBE HOHOOOMEHHOTO MaTepuasa, CriocooHa
HEWTPAIN30BaTh KHUCIOTY WJIM OCHOBaHME B MOABIKHON (aze. Ilpu
KOHIYKTOMETPHYECKOM JETEKTUPOBAHUK OCHOBHBIM HCTOYHHUKOM IIIyMa
SIBJsIETCST cama mojBrkHas (asza. [ToCKoIbKY HMOHBI B TOABHXHOU (ase
NpPUHAJJICKAT B OCHOBHOM Oydepy, MCMONb30BaHUE KOJOHKU-ITOJaBUTEIS
MO3BOJISIET CYIIIECTBEHHO CHHU3HMTH YPOBEHb IIIyMa, T.€. MOBBICHTH OTHO-
[ICHUE CUTHAJI-IIIYM.

Konaykromerpuueckuii nerexkrop (Conductivity detector)

JleTekTop, B KOTOpPOM 3aMmepsieTcd TOK B KIOBETE€ IpH MNPHUIOKECHUU
MIEPEMEHHOTO TMMOTEHIIMAa CTPOTO ONMpeNeIEHHON aMIUTUTyasl. Yem Oonee
CHIIBHBI 3apsAa HECET pacTBOp, TEM BBIINIC YIENbHAs DJIEKTpHUIECKast
MPOBOINMOCTh, COOTBETCTBEHHO, TEM BBIIE CHJIa TOKa. EnuHunma
U3MEPEHUs] YAENbHOI JNEeKTpUYECKOM IPOBOAMMOCTM — CHMEHC Ha
caatumMetp (Cm/cm).

KoncranTa nonnzanuu: cM. KoHCTaAHTBI KHCJI0THO-OCHOBHOM JUCCOLMALIUM.

KoHcTaHTBI KMCJI0THO-0CHOBHOM auccouuannu K, wim K, (B Jorapudpmmu-
yeckoil popme pK, u pK;) (Acid-base dissociation constants).

KOHCTaHTBI, BXOJAMIIUE B CICAYIOINE 06H.[I/Ie XUMHUYCCKUC YPABHCHUSA:
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HA S +A— (s xucnor) u B+H20SBH++OH- (11 ocHoBaHmii),
a taxke Ka = [H+][A-]/[HA] u Kb = [BH][OH-]/[B]
Konnessie purunrn (Endfitting)

YmnoTHeHUs 10 KOHIIAaM KoJIoHKH [uist BOJKX, ¢ mOMOIIBbI0 KOTOPBIX OHA
MIPUCOETUHSIETCS K TPyOOTIpOBOIaM, UAYIIIHM OT HHXKEKTOPA U K JIETEKTOPY.

Koa¢pdumnent acummerpun (Asymmetry factor)

[MokazaTesnp TOro, HACKOJIBKO (hopMa MUKa OTIHYAETCS OT TEOPETUUECKOM —
KpuBo#l pacmnpenenenus [aycca. IlompoOGHO o pacuére koddduimeHTa
acUMMeTpUu cM. pazjen 2.1.

Koyppunment nuddysun, D (Diffusion coefficient)

[TapameTp, onmuckIBarOmMuN CKOPOCTh MUP(HY3UHd MOJEKYJ B JaHHOM CHCTe-
Me. Koadpdunument nud@y3un 3aBUCHT OT COCTaBa IMIOCHTA, TEMIIEPATYPHI
CHUCTEMBI W pa3Mepa MOJEKYJ KOMIOHEHTa. [l MajblX MOJICKYNT B
yenosusax BOXKX tunuunoe 3Hauenne coctaBiser okono 5x107° em*/c. s
HOCHUTEINICH ¢ MPUBHUTHIMU (ha3aMU HMMEIOTCS OTACIbHBIC KOA((HUIIMESHTHI
nuddy3un U1 MOABYKHON (a3el, D,,, U I HEMOABWXKHON (a3bl, D;.

Koypdumuent émroctu, k' (Capacity factor)

[MapamMeTp, HCIOMB3yEeMBIH AJIST OMHCAHUS YICPKUBAHUS aHATU3UPYEMOTO
BelecTBa B KoJoHKe. [loapoOHo cM. pasmen 2.2.

Koypdunuent orkauxa (Response factor)

OTHOIIICHHE BEIMYMHBI OTKJIMKA JETEKTOpa K KOHIEHTPALUH OIpesessie-
MO0 BEILECTBA.

Koypdunuent pasaenenusn, o (Separation factor)

OtHomreHue k03¢ (OUIHMEHTOB EMKOCTH JUIS JBYX COCCIHUX ITUKOB, YKa3bI-
BaroIIee, HACKOJILKO THKH pasneineHsl. [logpoouee cM. pazmen 2.2.

Koypdunuent pacnpenenenus, K (Partition coefficient)

UucnoBoe BBIpAKCHHE TCPMOJUMHAMUYCCKOTO PABHOBECHS OIPEICIIICMOrO
BEIECTBA MKy TIOJIBIKHOW (a30it u copoeHToM. CoCcTOsTHHE PAaBHOBECHS
OIMCHIBAETCS BBIPAKEHHEM A,y = Asorp, THE Ay — CONEPIKAHUE OIIPEAEIIAC-
MOTO BEILECTBA B MOABUKHOM (ase, Ay, — B copoente. K = [A],,/[A]sor-

Kynonmerpuuecknuii nerexrop (Coulometric detector)

I[CTeKTOp, OCHOBaHHBIN Ha N3MEPCHUU CUJIBI TOKA IPH ITOJIHOM OKHCIICHUN
WK BOCCTAHOBJICHMU aHAJIUTa Ha €ro IMOBEPXHOCTH. Or aMmnepmMeTrpu4e-
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CKOI'0 JE€TEKTOPA OTINYACTCA CTCIICHBIO IMMOJIHOTHI PEAKIUU. H3M€pﬂeMHﬁ
rnapamMeTp — Cujia ToOKa B aMIiepax.

Jluranaoo6menHast xpomaTtorpadus (Ligand-exchange chromatography)

Crioco0 pasznencHusi YHAHTHOMEPOB MOCPEICTBOM KOMILIEKCOOOpa30BaHUs
¢ mepexoxHbIM MertamioM (Hampumep, Cu'?) ¢ HCIIOIB30BaHHEM HHCTOTO
JSHAHTHOMEpa aMUHOKHUCJIOTHI (Harpumep, D-miponrHa) B moaBMKHOH (ase.
3adacTyro HCTOIB3yeTcs ¢ 0OpanméHHO-(a3HBIMU KOJIOHKaMHU (HampuMmep,
Cig). Pazmenenne mpomcxomut 3a c4€r muddepeHITMpOBaHHOTO B3aUMO-
JICHCTBUS TUACTEPCOMEPOB XCIATHBIX KOMILICKCOB C IIOBEPXHOCTEIO.

JluHeiiHas cKOpPoOCTS, u (Linear velocity)

CKOpOCTh MTPOXOKIACHHS TTOABMKHOHN a3kl uepe3 KoJoHKY (cM/c). OTmudame
JMHEHHOW CKOPOCTH OT 00BEMHOTO Pacxo/ia B TOM, YTO JIMHEHHAS CKOPOCTh
3aBHCUT OT JUAMeTpa KOJIOHKH, pa3Mepa M MOPHCTOCTH 3EPCH Marepuaia
HAaOWBKH, IUIOTHOCTH HAOWBKH, TOrJa Kak OOBEMHBEIN pacxoJ OT ITHX
mapaMeTPOB HE 3aBHCHT.

JluHeiiHbIH AUaNa30H MeTOIUKU (Linerarity)

Juana3oH curxana IeTeKTopa, B KOTOPOM €ro OTKJIMK HAXOAUTCS B MPSMOit
MPOMOPLUOHATBEHON 3aBUCUMOCTH OT KOHIEHTpPAlMU aHAJIU3HPYEMOro
BemecTBa. OOBIYHO JMHEWHOCTh MPEACTABIAIOT B BHAEC W3MEHUYMBOCTU
HaKJIOHA PETrPEeCCHOHHON 3aBUCHUMOCTHU (72). Ilpu craTucTUyecku TOUHOU
JIMHEWHON KOppessuu ” paBHO enuHuie. [ BaXHBIX CIy4aeB
KOJIMIECTBEHHOTO OINPEIENICHHS 3a9acTyio TpeOyercst, 4ToGbl 7 GbLIO He
menee 0,99.

JluHelHbIH Tuana3oH cM.: /lmana3on.
MaxkcuMalibHOe KOJIM4eCcTBO MUKOB, 1| (Peak capacity)

HaubounbIee KOJIM4eCTBO KOMIIOHCHTOB, KOTOPBIC MOTYT OBITh pa3JciiCHBI
NPY 33JaHHBIX MAaKCHMAaJIbHOM 3HAY€HHWH k' 1 MUHIMAaJIbHOM 3HAYCHHUU K.
MakcuMansHOE KOJUYECTBO THKOB TeM OojbIne, 4eM BbIie d(hdeKTuB-
HOCTHb KOJIOHKH N. 3Hadenwe 1 npu R, = 1,0 BBIpakaeTcsl CICTYIOIINM

n= l+gln(1+k')

obpazom:

Mamn:kera: cm. @epyna
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Maccomnepenoc (Mass transfer)

[Mporecc mepemMenieHus: MOJIEKYa Mexay (azamu, HampuMep, U3 HOABHUXK-
HO# (a3wl HA cOpOEHT M 00paTHO. TEPMHH «MacCOTEPEHOC» MOMKET TAKKE
BCTPEYATHCS MPHU OMUCAHWUU TMEPEMEIICHHS OIPECIIeMOr0 BElIeCTBA Ha
npuUBHTYIO a3y (Wiu ancopOUpPOBaHHYIO XKUAKYIO (ha3y), eClii Harpy3Ka mo
MIPUBUTON (ha3e TOCTATOYHO BBICOKA.

Martepuaj HaOMBKHM HMeloluii Hecepuueckyro dopmy yacruu (Irregular
packing material)
Martepuan HaOUBKY, MOTYYCHHBIH TOCPEACTBOM IIOMOJIA M PACCCHBAHUS HA
CHUTaXx; B pe3yibTare 3€pHA HMEIOT HETIPABUIBHYIO (POPMY.
Mex3épeHHblii 00béM (Interparticle volume)
O0BEM BHYTpPHU KOJIOHKH, HO BHE MaTepHaia HOCUTEIIS.
MeTtaniaopuiabHoe B3aumonaeiicteue (Metallophilic interactions)

B3aHMOHeﬁCTBHC MOJICKYJIbI OHNpEeACsICMOTO BEHIECTBA € OCTAaTOYHBIMU
MNPUMECHBIMU NOHAMU ME€TaJlIa B MATPULIC HOCUTCIIA.

Mexanusm yaep:xxkuBanus (Retention mechanism)

[Mpouece, o0yciioBNMBaIOMINI paclpeaeieHle ONpeaesieMOro BEIlecTBa
MEXAy TOABM)XHOW M HENOJBIDKHOM (azamu (Hampumep, ruapo¢oOHEIe,
craHo(GUIBHBIC WIIH METATO(PMIEHBIE B3aUMOICHCTBHSA).

Muxkpoxkogaonka 1jst BIKX (Microbore HPLC column)

Kononka BHyTpeHHMM nuameTrpoMm 10 1,0 MM, 00bruHO ummHOI oT 30 mo
300 mMm.

Munenasipaasi xpomarorpadus (Micellar chromatography)

Xpomarorpadusi, B KOTOpOH B KadecTBe MOAM(pHUKATOpa MOJBIKHOM (ha3bl
UCTIONB3YIOTCST MUIIEIUIBI, YTO AAaéT BO3MOXKHOCTH IONYYaTh YHHKAaJIbHBIC
paszeneHus, MoJOOHO TOMY, KaK 3TO IPOUCXOJUT IPH UCTIONB30BAHIN HOH-
MapHBIX PEarcHTOB.

Munennaa (Micelle)

Cdepryeckoe pacrosioKEHUE MOJIEKYJ, UMEIOIMX HEOONBIIYI0 BBICOKO-
MOJISIPHYIO MJTH 3apSDKEHHYIO «TOJIOBKY» M IUTMHHBINA HETIONSPHBIN «XBOCTY.
B BOAHBIX pacTBOpax TaKHe MOJICKYJBl OPHUCHTUPYIOTCS TaKUM 00pa3oM,
YTO HETOJAPHBIC «XBOCTBD» (TUAPO(OOHBIC YacTH) HANPABIICHBI K IICHTPY
ctepbl, a 3apsHKCHHBIC WIH TOJSPHBIC «TOJNIOBKUY» — K TEpUPEepUu, U
MMCHHO OHH B3aMMOJICHCTBYIOT C TOJISPHBIM PACTBOPHUTEIICM.
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Monomepnasi npusuTasi paza (Monomeric bonded phase)

[IpuButas Qasa, mMoIyIeHHAs C MOMOIIBIO peareHTa, B KOTOPOM HMEETCs
TONBKO OJJHA PEAKIIMOHHOCTIOCOOHAs Trpymnma (HampuMmep, XJIOpIAMETHI-
ankwicuiana). Kak TONBKO peakTHB MpopearupoBaj C MOBEPXHOCTHIO
HOCHUTENs, OOJBIIE B COOTBETCTBYIONIEM LICHTPE PEAKIIHIA HE MPOUCXOIUT.

Haéuska (Packing material)

BeliecTBo, HEPACTBOPUMOE B MOJBMKHOM (haze u obiiaarolee BHICOKOPa3-
BUTOW MOBEPXHOCTHIO, TOMEIIaeMoe B TpYOKy KoyioHKH. [locne yrmakoBku B
KOJIOHKY MMEHHO Ha MOBEPXHOCTU JTOT'O BEIECTBA MPOUCXOMUT paseie-
HUE B XpoMaTorpaduueckoMm ombiTe. CHHOHUMEL: COpPOCHT, HEMOIBHKHAS
(haza, yIIIOTHEHHBIH CIIOM.

Habyxanue (Swelling)

BrnutbiBaHue  KUAKOCTH TBEPABIMU  BEIECTBAMHU, MPHUBOIALIEE K
YBEJIMYCHHUIO UX MEpPBOHAYAIEHOTO 00beMa. VimeeT MecTo, B 9aCTHOCTH ISt
HEKOTOPBIX OPraHWYECKHX IIOJIMMEPHBIX a0COpPOEHTOB B Iporecce HX
YpaBHOBEIIUBAHUS C TIOJABMIKHOW (ha3oil. SIBisgeTCS MPUIMHONW M3MEHEHHS
reoMeTpuM  dacTuil copOenTa. OOpaTHBI  TpoLecC  BBIBESACHUS
PACTBOPHTEIIS M3 TBEPBIX BEIICCTB MPUBOINT K YMCHBIICHUIO X 00BEMa,
Ha3bIBAaCTCS ycaokou. [l TOydeHUs BOCIPOU3BOIUMBIX pPE3YJIETaTOB
nepei BBOJOM MPOOBI aIcOPOEHT MOJDKEH OBITH YPABHOBEIICH C TFOCHTOM.

HacpimeHHbIi pacTBop (Saturated solution)

PactBoputenb, comepkamuii MakKCHMAJIBHOE KOJIHYECTBO PACTBOPEHHOTO
BEIIIECTBA, CBBINIEC KOTOPOTO OHO MEpecTaéT pacTBOPATHCS (Wiw, B Ooee
o0mieM BuIe, HAUMHAET 00Pa30BBIBATH BTOPYIO (a3zy).

Hacpimaromasi npeakoJionka (Precolumn)

KoioHka, ycTaHOBIIEHHAsI MEXKIY HACOCOM M WHXKEKTOPOM. DTa KOJIOHKA —
pacxonHas, peIHa3HaYeHHas I HACBHIIICHUS IOIBIDKHOW (ha3bl pacTBoO-
PEHHBIM MaTepuajJoM HaOHMBKH IPEXAE, YeM IOIBIDKHAs (a3a momanaer B
Oosee TOPOTrOCTOSIIYIO AaHAINTHYECKYIO KOJOHKY. [Ipenkononky HabuBaroT
MaTepHalIOM MO020 Jce Mund, 4T0 AaHAJUTHYECKYIO (HalpuMep, OKTHI-
CHJIMKarejeM), Ho Ooyiee KPYIMHO3CPHHUCTHIM M IOPHCTHIM U Ooiiee aemnré-
BBIM (Harpumep, oT 40 10 60 MKMm).

Henonsu:xuan ¢a3za (Stationary phase)

Yacth HaOWBKH, XMMHYECKHA CBSI3aHHAs ¢ COPOCHTOM WIN (PU3UIECKH
aicopOMpOBaHHas MIM.
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Henopucrtbie yactuusl (Nonporous)

CIIionIHeIe 10 BCEeH TONIIHMHE 10 TOBEPXHOCTH YACTHIIEI HOCHTEIIS.
Henpsmoe nerektupoBanue: cM. BakanTo-xpomaTtorpagus
HecMmemuBaemoctsb (Immiscible)

TepMI/IH, HCHOHLSyeMHﬁ JJId OINUCaHUus JABYX X(HﬂKOCTCﬁ, KOTOpbIC B
PAaBHOBECHOM COCTOSIHHMU MOCJIC CMCHICHUA 06pa3y}()T JABC (1)&3]:1.

HecoorBercTBue (Mismatch)

YCHOBI/IX, IIpHU KOTOPBIX COCTAB PACTBOPUTEIIA, UCIIOJIB3YyEMOI'O IpU Hp060-
IIOATrOTOBKE, HC COBIIAAACT C COCTaBOM HOZ[BI/I)I(HOﬁ (1)2131)1.

Homep cura (Mesh size)

CooTBeTcTBYeT pa3mepy siuedku cuta. [Ilpu pacceMBaHMM Ha CUTax
copOeHTa MOMy4YaroT (ppakiuu, MPOIyCKas HCXOMHOE CHIPhE IMOCICIOBA-
TENBHO uepe3 psan cutT. Yem Oomblle sYeeKk CUTa MPUXOAUTCS Ha SAMHUITY
JUIMHBL (B aHTJIOS3BIYHOM INUTEparype Uil 0003HaueHUs HOMepa CHTa
HCTIONB3YeTCs] eANHUIA Mewd, ACIO0 SYeeK Ha OJWH MIOHM), TEM MEHBIIE
paccTosiHie MEXIy LEHTpaMH S9eeK M TeM 0ojiee MENIKHE YacCTHIBI Ipo-
XOJISIT CKBO3b 3TO CUTO.

Homorpamma (Nomogram)

[IpencraBnenue maHHBIX B JMHEHHO-Tpadmueckoit popme. B KX ucmomnn-
3yeTcs Uil BU3YaJIbHOTO CPaBHEHHsI CHIIBI CMecell pacTBOpUTENeH, UCTIOb-
3YEMBIX B )KHUJKOCTHO-2ICOPOIIMOHHOM XpoMaTorpadu.

HopmansHo-(pa3nas xpomatorpadus (Normal-phase chromatography)

CucteMa, B KOTOPOW HOCHUTEIb SIBIISIETCS TOJISIPHBIM, a MOABWXHAA (aza —
HEMNOJIIPHON WIJIM MEHee MOJISIPHOM.

HyneBasi imnus (Baseline)

XpomarorpaMmma, mojydyaeMasi B TOJHOCTBbIO YpaBHOBEIIEHHOW cHUCTEME,
KOTJla OTKJIMK JETEKTOpa OOYCIIOBJICH TOJNBKO JBHXXCHHEM TOIBIKHON
¢a3pl. BricoTa W IUIOMAAP THKOB W JPYTrUe XpoMaTorpaduyuecKue
mapaMeTpsl, OnpeesieMble TPoQUIeM TIONPOBAHUS (AaCHMMETPHS, YHCIIO0
TEOPETHYECKHUX TAPEJIOK U TIP.) 3aBHUCAT OT XapakTepa HyJIeBOIl JIHHNN.

Oo0:xumMHast BTyJiKa: cM. DepyJiia

Oo0pa3oBaHue «XBOCTOB»: CM. Y /UINHEHUE HUCNAAI01Iell YACTH MHKA
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Ooparnerii ki1anas (Check valve)

DneMeHT Hacoca, 6Jarogapsi KOTOpOMY TOJBIDKHAsS (ha3a mepeMeniaeTcs B
HaIpaBJCHUH OT Pe3epByapa C ITIOCHTOM 4Yepe3 KOJIOHKY B JICTEKTOp, HO HE
obpatHo. [TogpoOHO onucan B pazzaene 1.1.

Oopamenne noroka (Backflush)

YHOTpe6HHCTCﬂ IMPUMEHUTEIIBHO K YIAJICHUIO U3 KOJIOHKH KOMIIOHCHTOB,
CHJIBHO CBSI3BIBAEMEIX B TOJIOBHOI €€ YacCTH.

(1) IlepexntoueHue HampaBiIeHUs IOTOKA OJIOEHTAa B KOJOHKE IOCIe
ancopOIMK aHAJTHU3UPYEMOTO BEIIECTBA MMEIOIIECTO CHIILHOE CPOJICTBO
K TIOBEPXHOCTH. TakwuM o0O0pa3oM 3TO BEIIECTBO BBIMBIBACTCS W3
KOJIOHKH B JICTEKTOP WJIM Ha BXOJ IPYroi KOJIOHKH. Vcmonp3oBaHWe
9TOro mpuéMa YCTpaHsIeT HEOOXOIUMOCTh 3HAYUTEIBHOTO YBEIUYCHUS
BpEMEHH aHaJu3a.

(2) Tlotok pacTBOpUTENs, WCHOAB3YEMBIH I yJaleHHUs BEIIECTB,
OCKIEHHBIX BO BXOJIHOUM (PPUTTE WIIM TOJTOBHOM YaCTH KOJIOHKH. 37eCh
I0AT HANPABIAIOT HPSAMO B EMKOCTh Uil OTPaOOTAaHHBIX BEIIECTB,
4TOOBI IPEIOTBPATHTH 3arPsI3HEHUE JIETEKTOPA.

Oopaménno-paznas xpomartorpaduss (Reversed-phase chromatography,
RPC)

Xpomarorpaduueckass CHUCTeMa, B KOTOPOH COPOEHT SBISETCS HEIOJLIp-
HBIM, a MOJBIKHAs (a3a — OoJiee NOISIPHOM.

OO0mmii 006ém npounkHosenus, V, (Total permeation volume)

B skckimo3noHHOW XpoMarorpaduu — CyMMapHbIH 00BEM B KOJIOHKE C
y4€TOM Kak HOp, TaK U MEXK3EPCHHOTO MPOCTPAHCTBA.

O01bEéM Heynep:kMBaeMoro KoMnoHenra, V, (Void volume)

O0béM amoeHTa, TpeOyeMBbIid i MepeHoca HEeyAepKUBAEMOTO KOMITO-
HCHTa OT HMHXCKTOpa IO JAeTekTopa. Vo= ftyF, rne t, — BpeMs BEIXoIa
HEYJCeP)KUBAEMOT'0 KOMITOHCHTA, F' — 00BEMHBIN PacXo/I.

O61bém nop (Pore volume)
YacTth 00bEMa KOJIOHKH, 00YCIIOBICHHAS TIOPAMHU B COPOCHTE.
O0bém ynep:xxuBanus (3aoupoanus), V, (Elution volume)

O0BEM mONBUKHOM (ha3bl, HECOOXOMUMBIH, YTOOBI JOHECTH OIPEICIIIEMOe
BCIIECTBO OT HWHXKEKTOpa II0 JeTeKTopa. PaccumThIBacTCS MO BpPEMCHU
yIepKUBaHHUsA f, 1 00BEMHOMY pacxony F: V,=t,x F.
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Oxmucs uupkonus (Zirconia)
CopOeHT Ha Heopranudeckoir ocHoBe ZrO,.
Oxonnast tuarpamma (Window diagram)

Crioco6 onNTUMH3aLUK pa3liesieHus, B KOTOPOM paspellieHne s BceX nap
oTpeesIeMBbIX BEILECTB OTOOpaXkaeTcs B BHIE Ipaduka 3aBUCHMOCTH OT
Bapeupyemoro mapametpa. [logpobHee cM. pazmen 2.3.

Oxucey anvomunus (Alumina)

AncopOeHT ¢ obmei xumudeckorr Gopmyioit Al,Oz, YCTOWYUBBIA K BO3-
JIEHCTBUIO MOBMKHBIX (Da3 B mupokoM quanazone pH. B mpomecce npowns-
BOJICTBA CBOMCTBAa OKUCH QJFOMHHUS MOYXHO M3MCHSTh TaK, YTOOBI BOJHAS
CyCIICH3Us B pe3yJibTaTe ObLTa OCHOBHOU (KATHOHOOOMEHHBIN alICOPOCHT),
KHCJION (aHHOHOOOMEHHBIH afcOpOCHT) WM HeHTpambHOH (00Ias agxcopo-
IMOHHASI XpoMaTorpadus).

Oxuch kpemuus (Silica)
Yarme Bcero ncrnonszyemslii B BOXKX copbenrt: SiO,.
OxrageuuabHas npuBuTas ¢a3za (Octadecyl bonded phase)

OO0paménHo-pa3Hplii  HOCUTENb CO CTPYKTYpoH moBepxHocTH Si—O-—
SiCH,(CH,);CH; — Cys.

Oxruasnast npuBuras ¢asa (Octyl bonded phase)

OO6paménHo-pa3Hplii  HOCUTENb CO CTPYKTYpoH mnoBepxHocTH Si—O-—
SiCH,(CH,)sCHs.

Onpenenenne yaeabHo# miomaau nosepxHoctu no merony BIT (BET sur-
face area determination)

Meton Bpynayspa, Ommera u Temiepa; UCHONB3yeTCs VIS ONPEACICHUS
YACNbHON IUIONIAJM TMOBEPXHOCTU MOPHUCTHIX MATEPHUANOB IO H30TEpMe
ancop6umu azora npu —196° C.

Omnpenensiemoe BemecTBo (Solute)

KomnoneHT npo06Fl, MOIeKANIA Ka9eCTBCHHOMY WM KOJHMYECTBCHHOMY
OIpE/IeNICHUI0, PACTBOPEHHBIN B COOTBETCTBYIOILIEM PACTBOPUTEIIE.

Onrumusanus (Optimization)

[Iponece mpu pa3paboTKe METOIUKH, HATPABICHHBIH Ha JOCTIDKCHHUE HaM-
MEHBIIUX MNPOJOJDKUTEIRHOCTH aHajdW3a M 3aTpaT M, B TO K€ BpeMd,
JIOCTATOYHBIX pa3penieHus U 3PPEeKTHBHOCTH.

356



YKASATEJIb TEPMNHOB

OtHomenune curHag-mym, S/N (Signal-to-noise ratio)

OTHoOIIEeHNE 3HAYCHUS BEICOTHI ITMKA aHAJIHWTA K 3HAYCHUIO (JOHOBOrO IIyma
CHCTEMBI. 3a4acTyIO Ul METOIMKH ONPEACNIAIOTCS MHHIMAIBHOE OTHOIIE-
Hue S/N 1 9KCHEepUMEHTAIBHO ONpeeIEHHBII Ha ero OCHOBE Npejes oOHa-
pyxenus. [TonpoOuee cm. paznen 2.4.

IMapameTp nmoasipHocTH pacrBopuressi, P' (Solvent polarity parameter)

[Tapamertp, paccunThIBaeMblil HA OCHOBAaHHU JKCIIEPUMEHTAIBHBIX JAHHBIX,
CBSI3aHHBIA C YICPKUBAHHEM COCIOWHEHUS B IBYX Pa3HbIX MOIBHMKHBIX
(hazax (B JaHHOM CJIy4ae YHUCTHIX PACTBOPHUTEIX):

'

Ko, —10B-R)"2

sol;

Tae k'sory1 M K'sory2 OTIMCHIBAIOT yAEP)KMBAHHWE B MOABIDKHBIX (azax 1 m 2, a
P, n P, npeAcTaBIsIOT co00# mapaMeTpsl MOJISIPHOCTH.

IapameTp cujibl pactBopurens (Solvent strength parameter)

JIro0oit U3 psiga mapaMeTpoB, OMUCHIBAIONINX CIIOCOOHOCTh PACTBOPHUTENICH
WIX TIOJBMKHBIX (a3 K dmoupoBanuioo. K Takoro poma mapamerpaM OTHO-
CSTCA IIOOTPOINHAS CHIA € W MapaMeTp MONAPHOCTH P' pacTBOPHTEI.
Cwm. Tabm. 5 B [IpunoxxeHun.

IMMapametpsl nuka (Moments)

MaTeMaTHYeCKUE BBIPAKCHUS, OMUCHIBAIONINE IUIOMIAh MHUKA, CT0 IIHPH-
HY, BpeMs ylep>KuBaHus U T.1. [lompobHee cM. pasaen 2.2.

IapHo-nonnass xpomarorpadus (Paired-ion chromatography) cm.: WoH-
napHasi xpoMaTorpagus.

HaTponnas koaonka (Cartridge column)

KoHCTpyKIns KOJOHKH CO ChEMHBIMU KOHIIEBEIMHA (PUTHHTaMH MHOTOKpAT-
HOTO MCIOJB30BaHUs. 3a4acTylo TPyOKa KOJIOHKH MMEET pe3b0y, Ha KOTO-
PYIO HETIOCPEICTBEHHO HABHHYUBAIOTCS (UTHHTH. B Apyroil KOHCTPYKIUH
NATPOH BCTABICH B Jepikaresib. DUTHHTH HABUHYMBAIOTCS HA JCPIKATEIh
TaKk, YTO KOJOHKAa HAXOAWTCS BHYTpPH. B 000MX ciydasx pacxoIHBIM
MaTepHaJIOM SIBJIIETCS] COOCTBEHHO MAaTPOHHAS KOJIOHKA.

Ieperpyska (Overload)

(1) Ilepecpysrxa xonouku UMEET MECTO, KOT/Ia KOJIMYECTBO MOJEKYJ OIpe-
JIeTSIeMOr0 BEIECTBA BO BBEJAEHHON IMPOOE MPEBBIMIAET KOJMYESCTBO
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HUMCIOIIUXCS [IECHTPOB aJICOPOILMH, TaK YTO M30TEpMa afcopOIMU CTa-
HOBHUTCS HEJIMHEHHOM.

(2) Ilepecpysxa no o6vémy npobwyi UIMEET MECTO, KOTAa BBEACHHAS Mpoda
uMeeT 00bEM, TIPEBHIMIAOIINN BO3MOKHOCTU CHCTEMBI (CONOCTABUMBIH
¢ 00bEMOM KOJIOHKH).

(3) Ilepeepyska Oemexmopa WMEET MECTO, KOTJIa CUTHAl HpPOOBI (BBIIIE
OnpenenéHHON KOHLEHTPAlMK) HACBIIIAET JETeKTOp (BeaM4YMHA
CHTHAJIa OKa3bIBACTCS B HETUHEHHOMN 001acTH AETEKTOpA).

Mepexawdenne koaoHok (Column switching)

[Tpuém, uconb3yeMblid A YIydIIEHUs pa3eieHus 3a CUET CEIEKTUBHOTO
QMIOWPOBAHUS PA3HBIX KJIACCOB COSAWHEHHH W3 KOJIOHKH, HAXOMAIICHCS
paHbIIe 1O XOJy MOTOKa (KOJOHKA 1), Ha KOJIOHKY, HAXOMSIIYIOCS IMO3KE
o XOAy MOTOKa (KoJoHKa 2). Kak TOJNBEKO MCKOMBIC COCAMHCHUS BBIXOIST
U3 KOJIOHKH |, IOTOK MOJBMKHOM (ha3bl MEPEKIFOYaeTCs TaK, YTOOBI 00X0-
JIUTh KOJIOHKY | W mocTynaTh B KOJIOHKY 2, TJI€ IPOUCXOJIUT pa3ielieHue.
[Ipomecc BHIKITIOYEHUST KOJOHKHA | M3 MOTOKA MOABMXXHOHN (ha3bl M MOBTOP-
HOTO BKITIOYEHHUS B IIOTOK MOXKET OBITH MHOTOKPATHBIM.

IMepenan naBaenus (Backpressure)

3HaueHue AaBJIEHUS Ha BXOJl€ B KOJIOHKY. 3aBHUCHUT IMOYTHU OT BCEX Mapa-
METPOB CHCTEMBI, B YaCTHOCTH: COCTaBa IMOABIDKHON (ha3bl, pacxona, THIA
KOJIOHKH U TEMIIEPaTypPHI.

Herasi-no3atop (Injector loop)

JleTanbp MHXKEKTOpA, colepikamias 3alaHHbIi 00hEM MPOOBI. 3amoTHAETCS
nepesl BBOJOM MPOOHI.

uxk (Peak)

dopmMa cHrHaia, reHEpPUPYEMOr0 JAETEKTOPOM IPH MPOXOXICHUH Yepe3
Hero XxpomMarorpagu4eckoil 30HbI OIPEACITIEMOrO BELISCTBRA.

Muk-npuspak (Ghost peak)

[Tuk, mosiBNsIOMIMIACS HA XpOMAaTorpaMMe CIy4yalHbIM U HEBOCIPOW3BOIU-
MBIM 00pa3oM.

IInyn:xep cm.: IlopmeHs.
IMoBepxHocTHO-opucThIid (Pellicular)

Marepuan HOCHUTEISI CO CIUIONIHOW C(eprUuecKoil cepaueBHHON M TOHKHM
HMOPHUCTHIM MOBEPXHOCTHBIM CIIOEM.
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[onaBaenue uoHoB (lon suppression)

JlobaBneHue B MOABIKHYIO a3y Oydepa, ¢ mMenabio IpeIoTBpanieHus MpH-
oOpeTeHwst 3apsija MOJICKYJIaMH OTpe/IeIsIeMbIX BEIIECTB B MPOLIECCE HIIOH-
poBaHusl.

Hoxka3arens mpenomuaenus, n (Refractive index)

OTHOIIIEHHE CKOPOCTH CBETa B BAaKyyMe€ K CKOPOCTH CBETa B JaHHOM
BeriecTBe. CTEEHb OTKIIOHCHUS CBETOBOTO JIyda MU MPOXOXKICHUH Tpa-
HUIBI pa3ziena (a3 3aBUCHT OT yIiia MaJcHHUS ¥ OTHOIICHHS MOKa3areiel
npejoMiIeHUus A3THX (a3. DTo sBICHHE OMUCHIBacT 3akoH CHes:
1y sin Q= n, sin @,, TAC 1y U 1y — TOKa3aTeau npeixomiieHus ¢as 1 u 2, ¢ —
HalpaBJICHUE JIyda MPH TMaJCHUHM Ha TPAaHHUIy pas3jieia, ¢, — HalpaBICHHE
Jy4a TOCJIe MPOXOKACHHUS T'PaHHUIBI pasaena. IlokasaTels MPETOMIICHUS
BEChbMa CHJIBHO 3aBHCHUT OT TEMIIEPATYPhI.

IMonumepnast npusutas ¢pasza (Polymeric bonded phase)

IIpuBuTas daza co CIOUCTON CTPYKTYpOH Ha MIOBEPXHOCTH COPOEHTA, IOy~
YEeHHas C MCIIOJIB30BAHNEM B KAa4eCTBE ACPUBATHIUPYIOMINX PEAKTHBOB M-
Wi Tpuxjopcuiaana. Takue (a3bl 3a4acTyro 0oliee YCTOHYUBEI, YEM COOT-
BETCTBYIOIIME MOHOMEpHBIE, OAHAKO CTOJIb K€ YacTO UX MCIOJIb30BAHHE
MPUBOJUT K HEJOIMYCTHMOMY Pa3MBIBAHUIO MIMKOB COCAWHCHHUN C OOIBIION
MOJIEKYJISIpHOIM Maccoll u3-3a 3HAUMTENBHOIO MaccornepeHoca. Beneacteue
TOTO, 9TO TPOIECC IEPUBATH3AINK TPHU MOTYyYCHUH MOIMMEPHBIX MPUBH-
THIX (pa3 ABISIETCA MHOTOCTYIIEHYATHIM, pa30poc XapaKTEPUCTUK HOIAMED-
HBIX HOCHTEJECH OT MapTHH K MapTHH OOJBIIE, YeM COOTBETCTBYIOLIMX
MOHOMEPHBIX.

Hoauterpadropstunen (IIT®I, ¢ropomiact, Tedpaon”™) [Polytetrafluoro-
ethylene, PTFE, Teflon")

XUMHYECKH MHEPTHas IIACTHYECKas Macca, Yallle BCEro HMCIONIb3yeMasl B
COEIMHEHUSIX Pe3epByapa ¢ HACOCOM M JIETEKTOpa ¢ EMKOCTBIO JUIs 0Tpabo-
TaHHOTO 3Mroarta. [IpoHunaeM s KUCIOpoa.

Monocte (Void)

Yacth 00bEMa KOJIOHKH, 3aIOJTHEHHAs TOJBMKHON (a3oil, B KOTOPOU OT-
CyTCTBYeT HabmBka. OOpa3yercs Mo Mepe CTapeHHs KOJIOHKH M3-3a YIUIOT-
HCHHS WM PACTBOPCHUS MaTepuaia HaOWBKU. OOBIYHO TIOJOCTh BO3SHUKACT
B TOJIOBHO YaCTH KOJIOHKH, TJ¢ TIepena) TaBICHUs Bhilie Bcero. Hamnane
MOJIOCTEH MPHUBOIUT K PE3KOMY YAJIMHEHHIO HHCIHANAIONICH YacTH MUKa U
JIaXKe PACIIETICHUIO THKOB.
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MonynpenaparusHasi xpomaTtorpadus (Semipreparative chromatography)

Crioco0 pasnerneHdss U HAaKOIUICHUS BEMIECTB B HEOOJBIIMX KOJIHMYECTBAX
[ocjae WX OMHOKPATHOI'O BBOJAa B KOJIOHKY. Bce mapamMeTpsl CHCTEMBI
UMCIOT HECKOJBKO OOJBIIHEC pa3Mepbl, YeM B aHAJUTUYECCKOH XpoMaro-
rpaduu: pasMep KOJIOHKH, 3CpHCHHE MaTepuana HAOWBKH, BBOJUMBIC
00BEM U Macca, pacxoll, 00BEM KIOBETHI JAeTekTopa. [lomynpenapaTuBHas
xpomarorpadus 3a4acTyr0 CIYXKXHT NPEIBAPUTCIBHBIM STAIlOM M Jajb-
HeHlmero mepexoma K emé OonpIMM MacmTabaM — MpernapaTUBHON
xpomaTorpadun.

MMonyvenue nmpou3BoaHbIX (Derivatization)

(1) Ilpouecc XUMHYECKOTO MOIU(UIIMPOBAHMS ITOBEPXHOCTH COpOEHTa.
[TpyMeHUTENBHO K OKCHIY KPEMHUS OCYLIECTBIACTCS OOBIYHO C IIOMO-
IIBI0 XJIOp3aMeIIEHHBIX AIKWICHIAHOB. Ecim oxoHewHble (yHKIHO-
HaJIbHBIE TPYIIIBI CIIOCOOHBI BCTYIIATh B PEAKIHIO C CAMHM XJIOp3ame-
IIEHHBIM CHJIAHOM (HAIpHMep, aMHUHO- MM IIHAaHOTPYIIIBI), BMECTO
HETO UCIIOJB3YeTCs AIKOKCUCHIIAH.

(2) IIpomecc XWMHUYECKOTO W3MEHEHHS aHAU3UPYEeMOTO BeEIIecTBa C
[ebio: () MOBBIMIEHUS CIIEMUPDUIHOCTH JACTEKTHPOBAHUS (Hampumep,
3a CUéT moJydeHUus: (IyopecHUpyIOMEro Mpou3BOIHOTO); (0) CHIXKe-
HUS TIpejiea OOHAPYKEHUS 3a CUET MOBBIIICHUS OTKIIMKA IETEKTOpa Ha
MIPOM3BO/IHOE COCTUHEHHE.

Hopucrocts, € (Porosity)

B monepednoM cedeHNN KOTOHKH, HAOUTOW HEMOPHCTHIM MaTepHAJIOM, IO
MOPUCTOCTHIO MOHUMAIOT O0BEM, HE 3aHATHIA HAOMBKOW. JIJsT MOPHCTHIX
MaTEepHUAJIOB MOPUCTOCTH BKITFOYAET TAKIKE 00BEM TOCTYIHBIX TIOP.

Mopumens (muayn:kep) (Piston)

DeMeHT HacocCa, OOBIYHO BBIMOJHCHHEINA U3 CaH(l)I/IpOBOFO CTCPIKHA,
06ecneana}0mnﬁ MNPpUHYAUTCIIBHOC MECPEMCIICHUC JJIFOCHTA B CUCTEMCE.

IMopuineBoe yniioTHeHue (YIUIOTHeHHe MJIyH:Kepa) (Piston seal)

CnenuanbHoe KOJIbLO, 06pa3y}01uee C MOBCPXHOCTHIO IMOPHIHA I'€pMETUY-
HOC€ COCIUHCHUC.

IMocaexoaoHouHast qepuBaTuzanus cM.: [IOCTKOJIOHOYHAS IePUBATH3ALUS .
MocTros0oHOUHAS nepuBaTu3anus (Post-column derivatization)

[Ipormece, B KOTOPOM OIpenesieMOe BEIIECTBO ITOABEPTacTCS XUMUIECKUM
peoOpa3oBaHUsIM IIOCIIE STIOUPOBAHNS U3 KOJIOHKH 10 BXOAa B AETEKTOP, C
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LENbI0 TOBBINICHUS] CHENU(UYHOCTH WM CHIDKCHHUS TIperena oOHa-
pYyKEeHHUS.

IMocTrosinnasi Bpemenu, T (Time constant)

Mepa CKOpOCTH OTKIIMKA JETEKTOpPA HAa M3MCHCHHS CUTHAJa, 00yCIOBICH-
HBIE SJIIOMPOBAHNEM KOMITOHEHTA MIPOOEI.

Ipenen koauvecTBeHHOro onpenenenust [(Limit of quantitation (LOQ); Quan-
titation limit]

HaumeHbIiasi KOHICHTpaLUsl aHAJIUTA, KOTOPYIO MOXHO OIPEICIUTh C
TpeOyeMbIMH TOYHOCTBIO M CXOAMMOCTBIO. J[iisi aToro tpebyercs TOYHO
3a/1aTh JOMyCTUMOE OTHOIIEHUE CHUTHAI-IITYM (Harmpumep, S/N > 10).

Ipenen odnapy:xenus (Detection limit, d.I., LOD)

HauMeHblrass KOHIGHTpAIMS aHAIN3UPYEMOTO BELIECTBA, KOTOPAask MOXKET
ObITh OOHapykeHa. Han&xHble KOIMYECTBEHHBIE pE3ydbTaThl HAa STOM
YpOBHE TIOJTy4eHbI OBITh He MOTYT. [logpobHee cM. pazaen 2.5.

Hpenen 3xckmaro3nn (Exclusion limif)

B 9KkCKII03MOHHON Xpomartorpadguu — MOJIEKYJsIpHAas Macca, CBBIIIE KOTO-
poli ompezaenseMoe BELIECTBO HE NPOHHUKAET B MOphl HaOuBKH. OOBEM
JJIIOUPOBAHUS BCEX BELIECTB C MOJIEKYJISIPHON Maccoil He MEHBIIE Mpejerna
9KCKJIIO3MU OJIMHAKOB U PaBECH IKCKIO3HOHHOMY 00béMy, V.. [TonpoOHee
cM. mogpazaen 2.5 XK.

[penapatuBHas xpomartorpadus (Preparative chromatography)

Crioco0 pasneneHus W HaKOIUICHHS B OOJIBIINX KOJHYECTBAX BEIICCTB
MocJe OJHOKPATHOTO BBOJA B KOJIOHKY. Bce mapaMeTphbl CHCTEMBI UMEIOT
3HAYUTEIBHO OOJBIINE Pa3Mephl, YeM B aHATUTHYECKON XpoMmaTorpaduu:
pa3Mep KOJOHKH, 3CpHCHHE MaTepHhaja HaOMBKH, BBOIWUMBIE OOBEM U
Macca, pacxos, 00bEM KIOBETHI ICTEKTOPA.

IIpuBenennas BbICOTA, DKBHBAJIEHTHASI TeOpeTHYeCKOM Tapeike, & (Reduced
plate height)

OTHOIIIEHUE BBICOTHI, SKBUBAJICHTHON TEOpEeTUIECKOW Tapenke, H, k nua-
MeTpy 3epHa, d,: h = H/ d,. be3pasMepHbIii IoKa3aTelb KauecTBa HAOMBKH
KOJIOHKM W ONTHUMH3AIMA CHUCTEMEI. [IpUEeMIICMBIMH OOBIYHO CYHTAIOT
3HaYcHUs MeHee 4. MeHbIme 3Ha4YeHHWE /i TOBOPAT O Oojice BBICOKOU
3(h(HEeKTHBHOCTH KOJIOHKH.
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IIpuBenenHasi ckoOpocTh, v (Reduced velocity)

bespasmepnsiii mapamerp, 3aBHUCSIINN OT JWHEWHOW CKOPOCTH TOTOKa:
v=ud,/ D,, TAe u — TMHEeHHas CKOPOCTh NOTOKA, d, — IMaMeTp 3epHa, D, —
ko3 unment audpdy3nuu MoaBIKHOIM (a3l

IIpuBenennoe BpeMs yaep:kuBaHus, ¢,.' (Adjusted retention time)

BpeMﬂ YACPKUBAHUA OINIPEACIIACMOro BEMIECTBA ITPU HEWU3MEHHOU COBOKYII-
HOCTH XpOMaTOFpa(i)I/IqGCKI/IX rnapamMeTpoB (Haan/IMep, COoCTaB HOHBI/I)KHOﬁ
(1)331)1, THII KOJIOHKH, TeMnepaTypa). PaccunteiBacTcs Kak Pa3HOCTL BpC-
MCHU YIACPIKHBAHUA t, U BPEMCHU YJCPIKUBAHUA HeCOp6I/IpyIOHICFOCH
KOMIIOHEHTaA, /. HCHOJ’IL?}yeTCH JJIsL pacqéTa KOS(l)(I)PIHI/ICHTa E€MKOCTU
k’:(l‘r*t())/t():tr’/t().

IMpuBuTas ¢asa (Bonded phase)

[pu MoUQpUIIPOBAHIH TOBEPXHOCTH HOCUTENSI 00Pa3ylOTCs KOBaJICHTHBIC
CBSI3U MEXKJly MaTepHajoM HOCHTEINS W JAePUBATH3UPYIOIUM PEareHTOM C
obpazoBanneM mpuBUTOH (a3wl. [IpuBHUTBIE (a3l HCHONB3YIOTCS IS
MOJYYEHHs] HOCUTENEH C IIHUPOKUM CIIEKTPOM XMMHUYECKHX M (PU3NYECKUX
cBoiicTB. TWNUYHBIMH TPUBUTHEIMEH  (Da3aMU  SBIISIOTCA  OKTQACIIAII,
UAHOTIPOIIHI W OKTHIL.

I[pusurodasnas xpomartorpadus (Bonded phase chromatography)

Paznenenre Ha HOCHUTENSIX, MOTU(PHUIMPOBAHHBIX XUMHYCCKUMH CBSI3aH-
HBIMH (DYHKIIMOHAJTBHBIMU Tpymmamu. Ecnum mpuBuras (asza monspHas
(HampuMep, MUONbHAS, aMUHHAS, IIMAHOBAas), TAKOW HOCHUTENb HAa3BIBAIOT
HOpMaIbHO-(a3HbIM, €CJIM HEMOJsIpHAs (HAIpUMEp, ANKHIIbHAS, (CHUIIb-
Has) — oOpaménHo-(ha3HbIM.

IMpuButTbie ¢a3pl ¢ ormeyaTkamMu MoJiekyda (Molecular-imprinted bonded
phases)

Bnaronapst ocoObM TpUEMaM CHHTE3a PEaNM3YyIOT T.H. «OTIEYATKH MOJIC-
KYJI», T.€. MOJIEKYJbI, UMEIOINe TPEXMEPHBIE TIOJIOCTH, COOTBETCTBYIOIIHE
pasmepy u (¢dopMe OJHOH KOHKPETHOM MoyeKkyae. Takue TIOJIOCTH
MIPUCOCTUHSAIOT K COpPOEHTY, MoiTydasi HOCHTENIb C YPE3BBIYAHHO BBICOKOH
CHeNU()UIHOCTHIO K COOTBETCTBYIOIIEMY OIPEICIIIEMOMY BEIICCTBY.

IIpoba (Sample)
(1) Martepuan, comepskaniiii onpenesieMple BEIIeCTBa.

(2) PactBop, roToBeIii K BBOAY B cucteMy BOXKX, comepxamuii onpese-
JsIeMbIe BELIECTBa.
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Ipo6omoaroroska (Sample preparation)

Bce omneparnuun, HeoOX0UMbIE Uil MOATOTOBKY MpPOOBI K aHanmu3y. Moryt
OBITH KaK MPOCTHIMU (HampuMep, pa3baBieHHE), TaK U CIOXKHBIMH (TIOJTY-
YCHHUE XMMHYCCKUX MPOU3BOJHBIX, SKCTPATHPOBAHUE, BBITSHKKA PACTBOPH-
TEIeM).

Mponoasnas muddysus (Longitudinal diffusion)

Momnekymsipaas nudy3usi B HaIpaBICHUH TTOTOKA MOJBIKHOMN (a3bl. DTOT
MPOIIECC MPHUBOAUT K Pa3MBITHIO 30HBI, T.€. K CHIDKCHHIO 3P (PEKTUBHOCTH
KOJIOHKH.

Mponunaemoctsb, K (Permeability)

Mepa kayecTBa KOJIOHKH, YYMTHIBAIONIAs KaK Marepuaj, Tak U CIocod
HaOMBKH. BrIcOKas MPOHUIIAEMOCTh TOBOPUT O TOM, YTO KOJIOHKAa HaOHTa
mI0X0 (MMeeT OOJBIION MeX3EPEeHHBIH 00BEM), CIMIIKOM HU3Kas — O IO0-
BBILICHHOH BEPOSTHOCTH 3a0MBAHMS KOJIOHKH, TPYOOTIPOBOJIOB MIIN JPYTHX
JJIEMEHTOB CUCTEMBI.

IIpoTouHblii 1a3epHblil HedeTOMeTPHUECKHIT JeTEKTOP.

Low-angle laser light-scattering detector, LALLS. HUnu Evaporative Light
Scattering Detector — ELSD.

Hpoxoxnoii puavtp (In-line filter)
DJieMeHT, yCTaHaBINBAEMBIN MOCIIe Hacoca (MITH TPEIKOIIOHKH, €CITH OHa

WMeeTcsl) Tepen HWHXXEKTOpOM. YHamseT 4YacTHHbl, oOpasyrommecs B
pacTBopuTEIe, HACOCE MIIH IIPEIKOIOHKE.

OT®I cm.: MoauterpadTopITHIEH.
93K (PEEK)

Homuadupadupreron. Ilmactmacca, U3 KOTOpPOH celdyac HM3rOTaBIMBAIOT
psan aneMeHTOB cucteM BOXKX: mernu HMHXKEKTOPOB, COCIUHHUTCIBHBIC
TpyOKH, Taku M OOXHWMHBIC BTYJIKH, TPYOKH KOJOHOK W KOHIICBBIE
dbuTHHTH.

b1as (Fines)

YacTunpel copOeHTa, OCTAIONIMECs B MPOIECCE MPOU3BOJCTBA, MMEIOIIHE
3HAYMTEPHO MEHBIIIHE Pa3MepPhl, UeM CPEIHUIN pa3Mep YaCTHIILI TOTOBOTO
npoxykTa. [TbuTh Takke MokeT oOpa3oBaThes B KostoHKe A1t BOYXKX Beien-
CTBUE JUIMUTENLHOM IKCIUTyaTalluH MOJI BBICOKUM JIaBJIEHUEM, XapaKTePHBIM
Juist yenoBuid BOXKX.
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Paznenenne (Separation)

[Ipomece, B KOTOPOM [UTA OBYX OIpPENENAEMBIX BEUISCTB JOCTHTAIOTCS JIBA
Pa3IMYIHBIX BPEMEHH TIONPOBAHUS.

Pa3mbiTHe B oceBoM HampasJieHun (Axial diffusion or dispersion)

Pa3mbiTHE XpOoMaTorpadudeckoi 30Hb H3-3a T Py3ur KOMITOHEHTA B OCe-
BOM HaITpaBJICHHH KOJOHKH OT IIEHTPa Macc MHKa.

Pa3mbiTHe 3061 (Band broadening)

Pa3mbiTHE XpoMaTorpaduueckoil 30HBI KOMIOHEHTA, HMEIOIIEe MECTO MpHU
YBEJIMYEHUU BPEMEHH AIIIOUPOBAHMS, MOCKOIBbKY MPHU Pa3IelIeHUH KOMIIO-
HEHT NpoObI MPOBOJAUT YacTh BPEMEHH, B3aUMOJCHCTBYS C HOCHTENEM, a
YacTh — B PacTBOPEHHOM B NMOJBIKHOW (aze Bume. Pasmbituro criocoOct-
ByIOT 11 dy3usi U MacCONEPEeHOC, KaK B TOABMKHON (ha3e, Tak M B HOCUTE-
JIe ¥ Ha €r0 TIOBEPXHOCTH.

Pa3pemenne, R (Resolution)

Mepa kadecTBa pasfelicHHsS IBYX cocenHuX mukoB. [TompoOHee cm. pas-
nen 2.2.

Pacnpenenenue I'aycca (Gaussian curve)

I'padmk HOpMaBEHOTO pacrpee’IeH s, NCTIOIB3YEMBIH TS OLIEHKH MpOoQH-
JIs1 JITFOUPOBAHUS XpOMATOrpahIECKOro MHKa.

Pacnpenesnienue pa3zmepoB 3épeH (Particle size distribution)

YacroTHoe pacmpeenicHre 3épeH o auaMeTpy. [Ipu MapKupOBKe KOJIOHKH,
Hampumep, «5 MKM» 90 % 3€peH nMeroT IuaMerp B mpenenax oT 3,5 1o
6 MxM. Uem MeHbIe pa3dopoc pazMepoB 3E€peH, TeM Bbilie () PEeKTHBHOCTH
KOJIOHKH.

PacrBopumocts (Solubility)

HaubosbIirass KOHIEHTpAIMs JaHHOTO KOMIIOHEHTa B JaHHOM PacTBOPH-
tene. Ecnu mpenen pacTBOPUMOCTBH TPEBBINICH, 00pa3yeTcs aByxdaszHas
CHUCTEMa, KOMITOHEHT SBJISICTCS HEPAaCTBOPUMBIM (€CIM 3TO TBEpIOE
BEIIIECTBO) B PACTBOPHUTENC WIM HECMEIIMBAEMBIM C HHM (€CITH 3TO
JKUJIKOCTB ).

PacrBoputens (Solvent)

B BOXX — *®uaKoCTh, HCHOIb3yeMasl Ul pacTBOPEHHUS IIPOOBI, b0 JuIst
MIPUTOTOBJICHUSA JJII0CHTA.
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Pacxonx 06BéMHBIIT (Flow rate)

CKOpOCTh TIPOXOXKACHHsI TOABMKHON (Da3bl B CHCTeMe, M3MepseMasl Kak
00BEM B €IMHUITY BpeMEHH (HAIpUMep, MJI/MHUH WM MKJI/MHH).

Pe3zepByap (Reservoir)

DnemMeHT Xxpomarorpada, TpeaHa3HAYeHHBIM ISl OOeCredeHus COXpaH-
HOCTH 3JIFOCHTA Mepe]] UCII0Ib30BaHUEM B KAYECTBE MOIBIKHOI (ha3bl.

Pedpaxromerpunueckmuii nerexrop (Refractive index detector)

JleTexTop, MpUHOMTI AEHCTBHS KOTOPOrO OCHOBAaH Ha M3MEPEHHHU IIOKa3a-
Tenst mpejomiieHus B motoke. IlpexcraBisier co0ol «yHMBEpCAIbHBIN
JETEKTOp, OJHAKO XapaKTepPU3yeTCsl OTHOCUTEIbHO Majloi 4yBCTBHUTENb-
HOCTBIO M BO3MOJKHOCTBIO pabOThl MCKJIIOUUTEIBHO Ul W30KPATHUECKHX
pasaencHui.

PodacTHOCTB: CM. YCTOHYHMBOCTH
CenekTuBHOCTH (Selectivity)

CrocoOHOCTh COYeTaHMs KOJIOHKa—TIOMBIKHAS (Da3a pa3feluTh 3aJlaHHBIH
Habop ompenensieMblx BemecTB. OOBIYHO TEPMHUH HCIIONB3YETCS B Y3KOM
CMBICJIC — MPUMCHHUTEIBHO K COCTUHCHHUSAM OJIHOTO KJacca, Hampumep,
(heHOJIBHBIX, (PTABOHOMIOB WJIH JIUTHAHOB.

Cxumaemocts (Compressibility)

CreneHp M3MEHEHHS O0BEMa pPACTBOPHTENSA O] [ICHCTBHEM MJaBJICHUS.
IIpenu3noHHble HACOCHBIE CHCTEMBI JOJKHBI MPEAyCMaTpUBaTh KOMIIEH-
CAIIMIO0 C)KMMAEMOCTH, YTOOBI 00ECIICYMBATh TOCTOSTHCTBO PAcX0/a.

Cuaa amoenra (Solvent strength)

Mepa cHOCOOHOCTH JJIOCHTa BBIMBIBATH PACTBOPEHHBIC BEIICCTBA U3
KOJIOHKH, 3aBUCSIIAsl OT MOJISIPHOCTH DJIIOEHTA, a TAKXKE OT CBOMCTB IPYTrUX
BELIECTB, PACTBOPEHHBIX B HEM. B KauecTBe 310€HTa MOXKET MPUMEHSATHCS
W YMCTHIN pacTBOpUTENs B mpezenax JaHHOTO psinia crabbie da0eHmyl TAI0T
B CpeIHEM cample OONbIIME BpeMEHa >SIIOMPOBAHUS, CUIbHble — CaMble
MaJble.

CunanoasHas rpymmna (Silanol group)
OxkoHeuHas (pyHKIIMOHAIBHAS TPYIIA Ha TOBEPXHOCTH crinkarens: Si—-OH.
CunanoduiabHble B3aumonaeiicrBus (Silanophilic interactions)

OTHOCHUTEIBHO CHUIIbHBIC B3aUMOJEHCTBUS C O6paSOBaHI/I€M BOJOPOJHBIX
CBsI3eH ONPECACIIAEMOro BEIICCTBA C TOBCPXHOCTHBIMU CHUJIAHOJIbHBIMHA
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rpynmnamu. 3aqaCTy}0 SIBIISICTCS TJIABHOM HpH‘IHHOﬁ pa3sMbIBaHUsl TMMUKOB
OCHOBHBIX aMHHOCOCHI/IHeHI/Iﬁ.

CunuaupoBanmue (Silylation)

IIpouecc nepuBaTU3aluuu, B KOTOPOM [UIsl MOJYYEHHUS MPOU3BOAHBIX HC-
TIOJIB3YETCS PEAKIIMOHHOCTIOCOOHBIM 3aMEIEHHBIA CHUITaH.

Cunoxcan (Siloxane)
KucnoponHast cBsi3b MeXy COCEITHUMH MoJieKynamMu kpemHus: Si—O-Si.
CuabHbIit aHMOHMT [SAX (strong anion-exchange material)]

HepaCTBOpI/IMOC B JJIKOCHTC BCHICCTBO C CHJIIBHBIMH aHHOHOOOMEHHBIMH
CBOICTBaMHU. HOBerHOCTL HECET IOJIOKHUTEIbHEIN 3apdn.

CuabHblit KaTHOHUT [SCX (strong cation-exchange material))

HepacTBoprMOE B 3JIFOCHTE BEIIECTBO C CHJIBHBIMH KaTHOHOOOMCHHBIMU
cBoiicTBamMu. [ToBepXHOCTh HECET OTPHUIIATENBHBIN 3apsi.

CucreMublii nuk (System peak)

B mon-napHoit xpomarorpadum — oGoraméHHas wiau oOenHEHHas 30Ha,
BO3HMKAIOIIAsl IpPU HApyLUICHUH DPaBHOBECHS MOH-TIAPHOTO peareHra C
MIOBEPXHOCTBIO.

Caaowlii annoHut [Weak anion-exchange material (WAX)]

HepacTBOoprMOe B 3IIOCHTE BEHICCTBO CO CIIA0BIMH aHHOHOOOMCHHBIMU
cBoiicTBamu. [ToBepXHOCTh HECET MOOKUTEIBHBIN 3apsi/l.

Caaowbrit katuonut [Weak cation-exchange material (WCX)]

HepacTBoprMoOe B 3JFOCHTE BEHICCTBO CO CIAOBIMH KaTHOHOOOMCHHBIMU
cBoiicTBamu. [1oBepXHOCTh HECET OTPHUIIATENBHBIN 3apsi.

CMemaHHBbIE MAaTEPHATIBI HAOMBKH U KOJIOHKH (Mixed-mode packing materi-
als and columns)

Komonkn, coxmepkamue cMmech OBYX WiIHM 0Oojee MaTepHaloB HAaOMBKH
(mampuMep, aMHHO- M OKTHJICHJIMKArellb) WJIM HOCHUTENb, K MOBEPXHOCTH
KOTOPOTO NPUBHUTHI (DYHKIIMOHAIBHBIC TPYIIEI OoJice, YeM OJHOro Tuma (B
9TOM ciy4ae JepUBaTH3alUsl OCYILIECTBISETCS B HECKOJIBKO ITAIOB).

CmemmnBaemocthb (Miscibility)

CBOWCTBO JBYX pacTBOpHUTENEH (IIIOCHTOB) OOpa3oBBIBATH B CMECH
onHO(A3HYIO CHCTEMY B PaBHOBCCHOM COCTOSHHH HE3aBUCHMO OT JOJICH
KaXJIOTO U3 HUX.
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CMmemmuBaemble xkuakoctu (Miscible)

TepmuH, UCTTOJIB3YEMBIH IJIsT 0003HAYEHUS Maphl KUAKOCTEH, 00pa3yIonux
B CMecH OAHO(a3HYI0 CHCTEMY B paBHOBECHOM COCTOSIHUHM HE3aBHCHMO OT
monei kaxkmgou. Cremyer oOOpaTHTh BHHMAaHHUE HA TO, YTO TOHSTHS
«4aCTUYHO CMEIlIMBaeMble» He cyiiecTByeT. CM. Takke PacTBopuMocTb.

CoBMecTUMBIii ¢ OMOJIOTHYeCKUMU BemrecrBamu (Biocompatible)

He BbI3BIBaIONIMI TeHATYpUPOBAHHUS UM HEOOPATUMOM acopOIu OEIKOB.
IIpumeps! MaTepuanos Takoro pojaa — turad u [I99K, B ominuue oT Heko-
TOPBIX MaTEpPHAJIOB, IIUPOKO UCHIOIB3YEMBIX JUIl U3TOTOBJIECHUS IEMEHTOB
cucreMbl BOXKX (HepxkaBetomieil cranm ¢puTT n TpyOOK), a Takke MaTe-
puanoB HaOMBKH, aKTHBHO PEarupyomux ¢ OEIKaMy U MENTHAAMH.

CoennnurensHsble Tpyoxku (Connection tubing)

Jetanu, ¢ TMOMOIIBIO KOTOPBIX CO3Ma&TCsl HEMPEPHIBHBIA MYTh IOTOKA
MEXIy pa3IUIHBIMU dyieMeHTaMu cucteMbl BOXKX. TpyOku moryt OBITH
W3TOTOBJICHB W3 (TOpoIiacTa W WMETh OTHOCHTENBHO OONBIION
BHyTpeHHu# auametp [3,18 mm (1/8 mrofima)] — IS COSAMHEHUS pE3EPBY-
apa ¢ HAacOCOM M JIETEKTOpa ¢ EMKOCTBIO JUIsi OTPabOTaHHOTO 3III0ATa);
KaWULIPBl U3 HEPIKABEIOIICH CTalM CPENHETr0 auaMeTpa (BHYTPCHHHU
muametp ot 0,51 mm (0,02 mroiima) mo 1,02 mm (0,04 mroiima) — s
COEIMHEHUsI HAacoca ¢ MHKEKTOPOM); M3 HepxkaBeromei cramu mwim [199K
Majoro auamerpa (BHyTpeHHuit mamametp oT 0,13 mm (0,005 mrotima) mo
0,25 mm (0,01 mroiima) — nmnst COSNMHEHUS WHXXEKTOpPA C KOJOHKOW |
KOJIOHKH ¢ aeTekTopoM). Cm. TpyGonpoBoabI.

CoanBodooHbIe B3auMoaeiicTBus (Solvophobic interactions)

UYroOBI IEpEeUTH B PacTBOP, MOJIEKYJIa KOMIOHEHTA MPOOHI JODKHA CO3AaTh
TIOJIOCTh MOJEKYJISIPHBIX pa3MepoB B MOABMKHOM dase. g sToro HyxHa
sHeprusa. CliemoBaTeNbHO, OBIDKYIICH CHIION Tepexona KOMIIOHEHTa M3
MOABIKHOMW (ha3bl HA IOBEPXHOCTh SIBISIETCS] BOCCTAHOBIICHUE KOT'€3HOHHOM
CTPYKTYpBI ITOJIBIKHOHM (a3bl M OoJiee MpeAnoyTHTETLHOE B3anMOIeHCTBHE
KOMIIOHEHTa ¢ copOeHToM. Takum o00pa3om, MoseKyjga KOMIIOHEHTa
BBIBOJIUITCS] M3 PACTBOPUTEINS 33 CUET COILBO(YOOHOTO B3aNMOAEHCTBUSL.

Copep:xanue yriaepoaa, %C (Carbon load)

KonmgectBo yriepona, XUMHUYSCKH CBS3aHHOTO C MaTEpPHAIOM HOCHUTEI,
BBIPAKEHHOE KaK MaccoBas IIOJI B MPOICHTaX. [IJis aKMIBHBIX MPUBHUTHIX
(a3 Harpy3ka MOXeT BapbUpoBaTh OT 3 % (Hampumep, I TPUMETIIIA) A0
ceeimie 20 % (wist C,, WK MONMUMEPHBIX (as).
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Cunenuduanocts (Specificity)

CrocoOHOCTh METOJIMKH TIOBTOPSIFOIIUMCS 00pa3oM OINpeAesTh KOHIIECHT-
paLUI0 OJHOTO aHAIUTA B MPHUCYTCTBUU JPYTHX KOMIIOHEHTOB B MaTpHIE
po6bl. Cenn(pUIHOCTh JOCTUTACTCS 338 CUET MOJIHOTO Pa3peHICHUsS MUKa
OTpENeIIeMOro BEUIECTBA C JPYTMMH (3TO HA3bIBACTCSI  XPOMATO-
rpadu9ecKoi CrieUPUIHOCTHIO) WM 32 CUET CIICIUPUIHOCTH ICTCKTOPA,
HATpUMEp, SCIIU OMpPENeIIeMOe BEIIECTBO 00agaeT CBOMCTBOM (uryopec-
LEHIUH, a TOOOYHbIE BELIECTBA — HET.

Crenounsie 3¢ dextnl (Wall effects)

Hannume kaHamoB ¢ OonbIIell CKOPOCTBEO IOTOKA Yy CTEHOK KOJIOHKH,
MIPUBOAUT K YBCIUYCHHUIO PasMbITHs MKa. OOBIYHO YIUTOTHEHHBIN CIIOW B
MIPUCTCHOYHOW O0JIACTH MEHEE IUIOTEH W OJHOPOMACH, YeM B OCTaIbHOMN
4acTu 00bEMa KOJIOHKH.

Crenens nokpsitus (Coverage)

KomngectBo mpuBHTOM (ha3el Ha MOBEPXHOCTH HOCUTENSA. CTENeHb MOKPHI-
THS MOXKET BBIpaXKaThCs TMOO KaKk MaccoBasi JOJISI B IPOIEHTaxX (HampuMep,
cojiep:KaHHEe YTJepoaa), 100 KaK KOJUYECTBO MOKPBITHIX PEaKIIMOHHBIX
LIEHTPOB Ha €IMHUIy IMTOBEPXHOCTH (MKkM/M?). XoTs cTeneHs TIOKPBITUSA
3aBUCHUT OT pa3Mepa MOJEKYJ BELIeCTBa, MPUBHBAEMOIO K IOBEPXHOCTH,
00b1yHO HambombIIee e€ 3HaueHue — oT 30 % 10 60 % OT BCEX UMCIOIIUXCS
Ha TMIOBEPXHOCTH PEAKIIMOHHBIX IIEHTPOB.

Cycnensus (Slurry)

B3Bech TBEpABIX wacTHIl B KUAKOCTH. UTOOBI 3ddekTHBHO mnepeHecTn
HACBITHOM MaTepuai HaOMBKH, UMEIOMNN MUKPOHHBIC pa3Mephl, B KOJOH-
Ky, HYXXHBbI 0COObIe ycJIOBUS. Matepuan HaOWBKH TEepeBOAAT B (hopmy
CYyCIIEH3MM B pacTBopuTesie (HA3bIBAEMOM CYCIICH3HEOOPa3YIOIIM).
COOTBETCTBYIOIIMH TIPOIECC HA3BIBAIOT MOKPOH WIHM CYCIICH3MOHHOM
HaOMBKOH KoJOHKH. Kamepy ¢ cycrneHsuell NpUCOENUHSIOT K ITyCTOH
TpyOKe KOJOHKH, TOCIIE YETO CYCIIEH3HIO PE3KO 10/ OOJIBIINM IaBICHUEM
MOJIAIOT B KOJIOHKY.

Cxoaumocthb (Precision)
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Teepaodasznasn mukpodkcrpaknust (T®MDI) (Solid-phase microextraction,
SPME)

Crioco0 OYHCTKH W KOHIICHTPUPOBAHUS MPOOBI JIO aHAM3a C IOMOIIBIO
BOJIOKHA, abcopoupyromero npody. [Ipoda necopOupyercs mpsiMo B KOJIOH-
Ky WJIH 3KCTPArupyercst ¢ BOJOKA PACTBOPHUTENIEM JJisi MPOObI U 3aTeM
MOJIBEPraeTCs aHAIH3Y.

Teepaodasuas sxcrpakuus (TDI) (Solid-phase extraction, SPE

[Ipuém mpoOOMOATrOTOBKH, B KOTOPOM JJIsl MPEIABAPUTEILHOTO Pa3iCiICHUS
mpOOBI UCTIONB3YETCS KPYIMHO3EPHUCTHIN COPOCHT, OOBIYHO B MOJIAIIPOIIH-
JICHOBBIX TpyOkax. Takum o0Opa3oM [0 aHajm3a yNAISIOTCA BO3MOXKHBIC
noOOYHbIE BEIECTBA, MUKPOYACTHIBl U BELIECTBA, CHOCOOHBIE K OCaXIe-
Huto. Kpome Ttoro, ymaércss 3¢p()EeKTHBHO YMEHBIIUTH OOBEM BBOJUMOM
mpoObI, Oaromaps 4emMy o0IIast IyBCTBUTEIBHOCTh METOIUKH TTOBBIIIACTCS
Ha MOPSIIKH, TI0 CPABHEHHIO C BBOJIOM HEMOATOTOBICHHOH MPOOBI.

Temnepartypa Bensluku (Flash point)

Temneparypa, Hpu KOTOPOH Mapel PAaCTBOPUTENST HAA MOBEPXHOCTBHIO
BOCIUIAMEHSIOTCS. 3HAUCHUS TEMIIepaTyp BCIBIIIKK NPUBEICHBI B Ta0l. 8§ B
[Ipunoxenun.

Tedaon® cv.: MonuTerpadTopITHICH.
Turan (Titanium)

Martepuai, UCIIONIB3yEMBIi BMECTO HEPKABCIOIICH CTAall B CIIydasx, KOT/Aa
Tpebyercsl Nydias COBMECTHMOCTh € OHOJIOTHYECKHMMH BellleCTBAMH.
CepuitHO BBIITYCKAIOTCS TATAHOBBIE TPYOKH U (DPUTTHI.

Tonkas koaonka 1 BOXKX (Narrow-bore HPLC column)

Komnonka, reomerpudeckre pa3Mepsl KOTOPOH 3aHUMAIOT IMPOMEKYTOYHOE
TIOJIOKCHUE MEXTYy aHATMTHIECKONM M MUKPOKOJOHKOW: utHA — OT 50 10
250 cm, BHyTpeHHuH auametp — ot 1,0 10 2,5 MM.

TouHoCTH (Accuracy)

IToka3zaTenpb TOTO, HACKOJIBKO OJIM3KHME PE3y/IbTaThl JaéT METOIUKA K OXKH-
maeMbIM WK u3BeCTHBIM. CM. CXOAHMOCTD.

TpeyrojbHUK ONTUMH3ANNN YTI0eHTa (Solvent optimization triangle)

YCcKOpeHHBIH cImoco0 MPOBEPKH MHOYKECTBA PA3JIMIHBIX PACTBOPUTENCH U
UX cMecel pu onTuMu3anuu Metoquku. [lonpobuee cM. paszaen 2.3.
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TpeyroabHUK ceJIeKTUBHOCTH (Selectivity triangle)

OObennHEHHE PACTBOPUTENEH B KJIACCHl IIOCPEACTBOM HAHECEHHS HX Ha
CEeTYATYIO TPEYTOJbHYIO JHarpaMMmy B COOTBETCTBHH C MX 00IIeil croco6-
HOCTBIO BBICTYNAaTh aKLENTOpaMH BOJOPOAHBIX CBs3eH, JMOHOpaMH BOJO-
POIHBIX CBSI3€H WIJIN NPOSIBIISTH CHOCOOHOCTH K JUIIOJIBHOMY B3aMMOJICHCT-
Buto. [logpoGuee cm. paznen 2.3.5.

Tpyoka kosonku (Column tubing)

OTpe3ok TpyOKH U3 HepxkaBeromeil cramu (pexxe turana u [199K), nmero-
muii  TouHoe (KanmuMOpoBaHHOE) 3HA4YEHHE BHYTPEHHETO IHaMeTpa u
MOJIMPOBAHHYI0 BHYTPEHHIOIO TOBEPXHOCTb, @ TaKXe TOYHOE 3HAuCHHE
JUTHHBL.

Tpyoonposoas! (Tubing)

OneMeHTHl coeAuHeHUs B cucremax BOXKX. BrimyckaroTcs pasHBIX
BHyTpeHHUX nuameTpoB [oT 0,102 mm (0,004 mrotima) mo 1,27 mm
(0,05 groitma)], M3roTaBIMBAIOTCS U3 Pa3IUIHBIX MaTepuaioB (pToporuiact,
HeprkaBerotas ctanb, [199K).

TOM3I: cm. TeepaodazHass MUKPOIKCTPAKIHSA
T®I: cm. TBepaoazHasi IKCTpaKIUs
YneabHast noBepxXHOCTh (Surface area)

OOmras mocTymHas TUIOIIAIh TOBEPXHOCTh MaTepraia HaOUBKH, BhIpaXKeH-
Has B KBaJpaTHBIX METpax Ha TpaMM. YJelbHasi MOBEPXHOCTh OOpaTHO
MPOTOPIMOHANBHA JIUAMETPY TOP.

YnepxuBanue (Retention)

Pesynprar B3aMMOZEHCTBHUS OINpPENENIEMBIX BEILECTB C HETIOABHKHON
¢aszoit B mpornecce xpomaTorpaduueckoro pasaeineHus. Ecim BemecTBo
ocraércsl CBSI3aHHBIM C HENOABI)KHOW (azoil jmomnblle, ero muK Ha
XpoMarorpamme TOSIBJSIETCSl T03Xe, MOITOMY TOBOpAT O ero Ooiee
CUJILHOM YJIep>KUBaHHH.

YaauHenue Hucnajgawmei yacru nuka (7ailing)

dopma muKa, ITOUPYEMOTO U3 KOJOHKH, IPU KOTOPOM IICHTP €ro Macc
HAXOJIUTCS 32 MAaKCUMyMOM. [l0osIBIICHHE «XBOCTOB)» COOTBETCTBYET 3HaYe-
HUSM KO3 HUITHEHTa aCUMMETpUH > 1.
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Yannnenne pponra nuka (Fronting)

dopma nuKa, ITOUPYEMOTO W3 KOJOHKH, MPHU KOTOPOW IIEHTP €ro macc
HAXOIUTCS 0 MAaKCUMyMa. Y JNTMHEHHE (POHTA IHKa COOTBETCTBYET 3HAUe-
HUSM Kod(duiienTa acummerpuu < 1.

Yuusepcanbusblii putunr (Universal fitting)

IenpHBIN OJIOK TaliKa—MaHXeTa, OOBITHO U3 Ae(POpPMHUPYEMO MIacTMAaCChl
(manpumep, 199K wmmm aneransBuHuIuiacta). GUTHHT o0pasyeT coeau-
HCHHE TPYOKHM ¢ My(pTOH M JOMyCKacT MHOTOKPATHOE WCIIOJIb30BaHHE.
EnuHCcTBeHHBIN HENOCTATOK IUIACTMACCHI MO CPAaBHEHUIO C HeprKaBeroulei
CTaIbl0 — MEHblIee BBIJEPKUBaeMOE JaBlieHHEe, a HMeHHOo, 28 MIIA
(4000 dpc/mroiim?) mpotus 42 MIla (cBbime 6000 be/mroiim?).

YpaBuenue BaH-Jleemtepa (van Deemter equation)

YpaBHEHHUE, OIMUCHIBAIOIIKE 3aBUCHMOCTh 3()(EeKTHBHOCTH KOJOHKH (B
TEPMHUHAX MPUBEICHHON BBHICOTHI, DKBUBAJICHTHON TEOPETUICCKOM TapEIKe)
M OCHOBHBIX (DaKTOpPOB, BIHSIOIINX Ha YACPKUBAHHE MPU DIIIOMPOBAHHU.
Ero obmwuii Bun: h=A4 + B/v+ Cv, Tnie h — npuBeZicHHAs BBICOTA, SKBUBA-
JICHTHAasI TeopeTuueckon Tapeske, 4, B u C — KOHCTaHTHI, 3aBUCSIIHNE OT
00béMHOT0 pacxona, kodddunuenrtoB muddysun, 3epHEHUs U Tp., vV —
npuBeJIeHHast ckopocTb. [lonpoduee cM. pazaen 2.2.

Ypasuenue Hokca (Knox equation)

YpaBHEHUE, OMUCHIBAIOIICE 3aBUCUMOCTh 3 (DEKTHBHOCTH KOJIOHKH (B Tep-
MUHAX MIPUBEJICHHON BBICOTHI, YKBUBAJIICHTHOM TCOPETUYECKOH Tapenke) OT
OCHOBHBIX (DAKTOPOB, OMPEACIIIOIINX MPOIECC YACPKUBAHUS TIPHU IITFOUPO-
BaHWH. B o0meM  BUAE  BHITISAWT  CICIYIOIIAM obpazom:
h=Av"+B/v+ Cv, rae h — NIpUBeICHHAS BBICOTA, SKBHBAICHTHAS TEOPE-
THYecKko Tapenke, A, B u C — TOCTOSHHBIC, 3aBUCAIINE OT PAcXofa,
kodpdurmeHToB auddy3nun, pasMepoB 3EpeH W Tp., V — MPHUBEIACHHAS
cKkopocTh oToka. [logpobHee cM. pasaen 2.2.

YcroitunBocThb (Robustness)

TepMuH, HCTHONB3yeMBbIM B BalMJallMM METOAUKH M O3HAYAIOMIHUK TO,
HACKOJIbKO CKa3bIBAIOTCS Ha JOCTOBEPHOCTU IMOJYYaeMbIX pPE3yJIbTaTOB
BHECCHHBIC HaMEPEHHO HEOOJBIINEC W3MCHCHHUS IapaMETPOB CHCTEMBI
(Hampumep, 3Ha4eHUs pH, cocTaB MOABMKHOMN (a3bl, TEMIEPATypa U T.11.).

YcrpoiicTBo BBoAa MPodbl: cM. MHIKeKTOP.

®axrop émkoctu: cM. Koappunuent émxoctu
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®ennnbHast npuBuTas $paza (Phenyl bonded phase)

O6pamEnHo-(pa3HpIii HOCHUTENh CO CTPYKTypoH moBepxHOcTH Si—O—
SiCH,C¢Hs.

®epyna

Jletans coemuHeHust B Xpomarorpade, aedhopmamms KOTOpOH co3magT
repMETHYHOE COCMHEHHE, C OHOW CTOPOHBI, BOKPYT TPYOKH, a C APYTOi -
C KOHUYECKHUM YIIJIOTHCHUEM Ha (PUTHHTE KOJIOHKH.

®uantp (Filter)

IMopucTelii MaTepuas, ¢ MOMOLIBIO KOTOPOTO M3 PAacTBOpA yOAISFOTCS
TBEPABIE MHKpo4acTHLbl. Hanpumep, npoxoansle (QUIBTPH  yIalsioT
MHUKpPOYACTHIIBI M3 TIOABWXXKHOW (a3bl, Npexae YeM OHa Momaaér B
WHKEKTOP.

dunsTpoBaHue da0eHTa (Filtering solvents)

Iponecc ymaneHus: TBEPIBIX MHUKPOYACTHUI[ M3 DIIIOCHTA IMEpe] 3aJTHBKOMN
ero B pesepByap xpomarorpada. 3a4acTyr0 M3TOTOBHUTEIH PACTBOPHUTEICH
HEe PEeKOMEHAYIOT JeNiaTh 3TO, MOCKOJIbKY BO3MOXEH OOpaTHBIN mporecc —
necopOrmsl ¢ GUIbTpa B PacTBOPUTENb paHee 3alepKaHHBIX (QUIBTPOM
Mukpoyactuil. OHaKko (HUIBTPOBAHUE OUEHD Ba)KHO, €CIIH K PACTBOPHUTEIIO
J00aBIsA0T MOAU(HUKATOPHI B TBEPAOM cocTosiHUM ((ocdaT Kanms, anerar
HATPUS U T.I.), MMOCKOJEKY OHHM BCETAa COACPKAT OOJBIIOEC KOJIHUYECTBO
MHUKPOYACTHII.

dayopumerpudeckuii nerekrop (Fluorescence detector)

JleTekTop, W3MEpPSIONUI WHTCHCHUBHOCTh (DIyOPECHEHTHOTO W3IYICHHUS
aHATM3UPYEMOTo BeliecTBa. [loanexaT BRIOOPY JJIUHBI BOJTH KaK BO30YXK-
JIleHus, TaKk W wucmyckanus. [lpemen oOHapyXeHHS MOXET OBITh OYCHB
HU3KAM, TaK KaK YpPOBCHb IIyMa BO (IYOPHMETPUYECKOM ETEKTOpE
KpaifHe MaJl.

Dayopodop

Onyopecypytommas pyHKIMOHAIBHAS TPYIIIA.

®putTa (Frit)
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npoxomgHoM (QuUIBTpe) MO0 copepKaTh Marepual HaOMBKM (Kak B
(UTHHraX KOJOHOK).

®Droponact cm.: [loaurerpadropaTuien.

®ynxuus laycca (Gaussian function)
OyHKINA, HCIONB3yeMas Ul MaTeMaTHYeCKOTO ONHMCAaHUS MHpOQIIIL
KOHIICHTPAINH B HACATHHOM XPOMAaTOTpahnIecKoM IHKe:

2
oo 1 e—()%oz)

o\N21w

rae C — KOHLIEHTPAIMsE B MOMEHT BPEMEHH X, G — CTAHAAPTHOE OTKIIOHEHHE
B uzeanbpHoM muke. [lonpoOuee cM. pazmen 2.2.

Xumuuecku cBszanHas ¢asa: cm.: [IpuBuras ¢paza
XupaabHasi HenoaBu:kHas ¢asza (Chiral stationary phase, CSP)

Henonewxkhast ¢aza, moigydyeHHass NPUBMBAHHEM K IOBEPXHOCTH BBICOKO-
YHCTOTO YHAHTHOMEPHOTO COCTUHEHNUS, Hanmpumep, L- nimm D-amuHOKHCITO-
ThI. [IOCKONBKY XHMpanbHas HETMOABIDKHAs (a3a MMEET CHeIH(UIECKyIo
TPEXMEPHYIO CTPYKTYpPY, JHAHTHOMEpHI OYIyT pearupoBaTh C IOBEpX-
HOCTBIO CHJIbHEE MM cllabee, B 3aBUCHMOCTH OT TOT'0, COOTBETCTBYET JIM MX
TpEXMepHas CTPYKTYpa OBEPXHOCTHOM, a 3HAUUT, MOTYT OBITh pa3/ie/ICHEbI.

XupaabHas xpomarorpapus (Chiral chromatgoraphy)

Hcnonp3oBaHue XUPaIbHOCTH aHAJIMTA [UIsl Pa3/IeJICHHUs] €r0 JHAHTHOMEPOB.
Yamie Bcero NOCTHraeTcs IMyTEM HCIOJB30BAaHUS SHAHTHOMEPA BBICOKOM
YHCTOTHI, NPUBUTOTO K MOBEPXHOCTH (Hampumep, B KoJioHKe Ilupxuie).
Takoe paszzeneHre MOXHO MOJYYHTh, JOOABJISIS XUPAIbHOE COCAMHEHUE K
MOJIBIDKHOM (ha3e W MCIOJb3ys OOBIYHBIE (HAIIPUMEpP, 0OpaniéHHO-(pa3HbIC)
KOJIOHKH.

XupaasHocts (Chirality)

CBOWCTBO MOJIEKYJIBI OBITh HECOBMECTHMOH CO CBOMM H300paKEHUM B
3epkanie (oHanmuomepwl). YCIOBUEM XHUPAIBHOCTH MOJICKYIIbI SIBISETCS
OTCYTCTBHE 3epKabHO-IIOBOPOTHBIX Ocel cummMeTpun Sn. Hanbonee vacto
BCTPEYAaEeMBbIN CITy4ail XHpaTbHBIX MOJICKYJ — COJEPIKAIIUX aTOM yriepoja
B ACHMMETPUYHOM OKPY)KCHUH.

Xpomatorpamma (Chromatogram)

3armich CHrHANA IETEKTOpa B IPOLECcce XPOMATOrpaduuecKoro pasieieHus.
OOBIYHO HA XPOMATOrpaMMaX 3HAYEHHS WHTEHCUBHOCTU CHTHANA YBEJIH-
YHUBAIOTCS BBEPX 110 OCH ), 3HAYCHUS] BPEMEHH — CJIeBa HAMPaBO IO OCH X,
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npuuéM MOMEHT BBoja npoObl mpuHuMaercs 3a ¢ =0 ([lpumeuanue. Ha
HEKOTOPBIX XpOMaTorpaMMmax 3Ha4eHUs BPEMEHM YBEJIMYMBAIOTCS CIIPaBa
HaJIeBO).

Xpomodop (Chromophore)

OyHKIMOHANBHAS TPYINa, IMOTJOMIANIAs H3ITy4YeHHEe B BHIUMOM WA
yIbTpadroIeTOBOM qHana3oHe.

HMuanonponuibHas npuButas ¢paza (Cyanopropyl bonded phase)
HopmaneHo-(a3Hblii  HOCHUTEN CO CTPYKTypod moBepxHoctH Si—O—
SiCH,CH,CH,CN.

HMuxaonexcrpul (Cyclodextrin)

JIroboit W3 psma TUKIMYECKUX OJHTOCAaXapHIIOB, COCTOSIIUX U3 OJIOKOB
DJIMKOTIMPAHO3bl  (HampuMmep, D-o-Tioko3bl), coemuHEHHBIX  0-(1,4)-
TJIMKO3UIHBIMH CBSI3IMH. O-, P- U Y-IUKIOJEKCTPHHBI HUMEIOT, COOTBET-
CTBEHHO, LIECTh, CEMb M BOCEMb OJIOKOB. B TakuMx KOJBIEBBIX CHCTEMax
MOJIOCTH HMEIOT pa3Hblii 00BEM, 4YTO MO3BOJSECT WCIONB30BaTh HX B
KOJIOHKaX JiJ1s1 3(h(heKTUBHOTO pa3/IeieHUs] SHAHTHOMEPOB.

Yucao cmemmBaemoctu (Miscibility number)

CuctemMa 4HCIIOBBIX ITTOKa3aTeseil Uil MPOTHO3MPOBAHUS CMEIIMBAEMOCTH
(WM HecMeIIMBaeMOCTH) Hapsl pacTBopureneil. [lonpoOHee cMm. Tabmn. 5 B
[Ipunoxenuu.

Yuciao Teoperuueckux tapenok, N (Theoretical plates, number of)
Mepa o6meit addexkruBrocTr KonoHku. [TonpobHee cMm. paznmern 2.2.
Ynen A (A term)

Cnaraemoe B ypaBHeHHH Hokca, omuchIBaromiee M3MCHYUBOCTH ITHKOB 32
CYET BUXPEBOU JHICTIEpPCUU U dPPEKTOB MaccomepeHoca. Y paBHeHue Hokca
paccMoTpeHo B pazzene 2.2.

UYnen B (B term)

Cnaraemoe B ypaBHeHHWH Hokca, ommchIBaroIee pa3MbITHC NMHKA 33 CUET
npogonsHOM muddy3un. YpaBaenne Hokca paccMoTpeHo B pazzaene 2.2.

Ynen C (C term)

Crnaraemoe B ypaBHeHHH HoKca, omMchIBaroIiee MeJICHHBIH MacCOMEPEHOC
KOMITOHEHTa MEXIy MOIBMXKHON (pa3oil B 3aCTOMHBIX 30HAX M HETIOJBHXK-
Ho¥ (azoii. [TonpobHO ypaBHeHHEe Hokca paccMoTpeHo B paszaene 2.2.
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YyBCcTBUTEIBHOCTS (Sensitivity)

V3MeHeHre BeIMYHHBI OTKJIMKA JETEKTOpa MPH M3MEHEHHUH KOHLEHTPAI[HN
ananwmra Ha enuHUIy (AR/AC). ITonpoGHee cMm. pazzaen 2.4.

MIkana akrusHocTH Bpoxkmana (Brockmann activity scale)

[Ikana, paspaboTaHHas B MeNAX YHUPHUKAIUN CTEIIEHH Xpomatorpadudec-
KOH aKTHBHOCTH TOBEPXHOCTH OKCHAOB amoMuHus (Al,O;) W kpeMHUs
(Si0,). 3aBucuT OT aacopOIMK BOABI HA TMOBEPXHOCTH; YE€M BBIIIC COMACP-
JKaHHUE BOJIBI, TEM HIDKEC aKTUBHOCTB.

Iym (Noise)

JIro6oe BO3MyIIIEHHE B CUCTEME, BCICACTBUE KOTOPOTO OYIET MOJYICH CHT-
HAJl JICTEKTOpa, He OOYCIIOBICHHBI KOHKPETHBIM ONPEACISICMBIM BEIECT-
BoM. IlpumMepsl: 1IyM B 3JIGKTPOHHOM CXE€Me€, LIYM Hacoca, CIydyalHbIi
IyM.

JKCKII03MOHHAsA XpomaTorpagus (Size-exclusion chromatograph, SEC)

COBOKYITHOCTh CIIOCOOOB Pa3/ICICHUS MOJICKYJI 110 Pa3Mepy, a He MO pa3iu-
YUIO aJICOPOITMOHHBIX CBOMCTB. Pa3HOBUIHOCTSMU KCKIIIO3MOHHON XpoMa-
ToTpad Uy SBJISIOTCS IeIb-MPOHUKAIOIIAS U reJib-PUIbTPAIHOHHAS.

IKCKJIIO3HUOHHBIN 00bEM, V, (Exclusion volume)

B konoHke, HaOMBKa KOTOPOI MMEET CTPOTO ONpeNeNEHHBIN qUuaMeTp 1op,
KOMIIOHEHTHI C Pa3MepPOM YacTHIl OOJIBIIE 3TOTO TUAMETpa HE IMPOHUKAIOT B
TIOPHI U DIIIOUPYIOTCS BCE OJHOBPEMEHHO; 3TO YACPKUBAaEMBIH 00BEM 3THX
BEIIECTB, Ha3bIBAEMbIN YKCKIFO3UMOHHBIM. Hanbobmuii pasmMep 4acTUITH B
9KCKJIIO3MOHHOM XpomMaTorpadumn. [Togpobuee cm. moapaznen 2.5 XK.

DuekTpoxuMmdeckuii xerexkrop (Electrochemical detector)

JerexkTop, M3MEpAIOIINI CWIy 3JIeKTpUdeckoro Toka. K srtomy kmaccy
OTHOCSITCSI aMIlepMeTPUYeCKHii, KYJOHMeTPpUYecKHii U TOTEHIIUOMETPH-
YECKUU AETEKTOPHI.

Amioat (Eluate)

BelecTBo Ha BBIXO/E KOJOHKH (MOIBIIKHAS (ha3a, onpeaessieMbie BeIiecT-
Ba M 1Ip.).

mioeHT (Eluent)

PactBoputens, OJHOKOMIIOHEHTHBI WM CMECh, COAEpXKallas HHOTAA
TaK)Ke TBEpJble BellecTBa (MOIU(UKATOPBI) (GOPMUPYIOMIMI ITOIBHKHYIO

tazy.
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Darouposanue (Elution)

[Ipomecc mepemenieHnss KOMIIOHEHTOB HPOOBI, pacCTBOPEHHBIX B JIIIOCHTE,
13 UHXKEKTOpa depe3 KOJIOHKY B IETEKTOP.

Jmonpyiomas cuna, £ (Eluotropic strength)

OMnupuYeckasl BeIMYNHA, TPUMEPHO BBIPAXKAIOMIAas CIOCOOHOCTH AMIOCHTA
3IOMpPOBATH OIpee/sieMble BemecTBa. UeM GONbIIC 3HAYCHHE &, TeM
CUJIbHEE PACTBOPHUTEIIb.

Qmiont (Eluite)

Kpaitae peako npuMeHsieMblil TEPMUH, OTHOCAIIUNCSA TOJIBKO K OIpeaeise-
MBIM BEILIECTBAM Ha BBIXOJIE KOJIOHKHU.

DmwoTponHklii pan (Eluotropic series)

PamxupoBaHne OABIKHBEIX (a3 IO CIIOCOOHOCTH IIFOMPOBATh ONpenesie-
MBI€ BEILECTBa, MPUMEPHO B IMOpsIKe HoisipHOCTH. [lapamerp mon Ha3Ba-
HUEM «OJIIOMPYIOIIAs CHIIa», &', MPEACTABIAET COOOM MOMBITKY KOIMUECT-
BEHHOT'O BBIpaKeHMs pazinnuuid. bonee moapobHo cM. paszaen 2.3 u Tabi. 5
B [Ipunoxenun.

Ouantuomepsbl (Enantiomeric compounds)

BermectBa, cozmepxamine B COCTaBe MOJICKYJIBI XUPAJIBHBIN LEHTp (YeThIpe
pasHble (pyHKIIMOHATBHBIE TPYIIIEI, TPUCOSANHEHHBIE K OJHOMY IICHTPAJIb-
HOMY aTOMY BOJIOPOJia), BCIEACTBUE YETO MOJEKYJHI CYIIECTBYIOT B BHJE
3epKaNbHBIX OTOOpaKeHWH, KOTOPbIE HEBO3MOXKHO COBMECTUTH HAJIOXKE-
HueM. Taxoke Ha3bIBAIOTCS MIPABBIMHE U JIEBBIMU ONITHYECKUMH H30MEPaMH.

OHA-KINMUHT: CM. B.Hoxnpona}me OCTATOYHBIX CHJAHOJBHBIX TIpynmn
MOBEPXHOCTH

IddexTunocts (Efficiency)

Mepa kadecTBa KOJIOHKH, 3a4acTyIO BEIpakaeMas KOJMYECTBCHHO JIHOO
YUCIIOM TEOPETHUECKUX Tapenok, N, JM00 TPUBEJACHHONH BBICOTOM,
SKBHBAJICHTHOW TEOPETUIECKON Tapenke, /4. Uem Oosbie 3HaueHUEe N WIH
YeM MEHbIIIE 3HAYCHHE /1, TeM BhIIIE 3P()EKTUBHOCTH KOJIOHKH.
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AHrno-pycckun ykasaTtenbs
A term
Unen A
Accuracy
TouHOCTH
Acid-base dissociation constants
KoHcTaHTBI KUCIIOTHO-OCHOBHOU auccormanuu K, win K, (B
norapupmudeckoi popme pK, u pKj)
Adjusted retention time
[IpuBenerHOE BpeMst yAepKUBaHHUA, f,
Adsorbent
AncopOeHT
Adsorption chromatography
AncopoOumonnas xpomatorpadus: cM. XKuakocTHo-aacopOIoHHas
xpomarorpadus
Adsorption isotherm
M3otepma amcopOrmm
Affinity chromatography
Addunnas xpomarorpadpus
Alkoxysilane
AJKOKCHCHIIAaH
Alumina
OxkcuJl aTIOMUHUS
Aminopropyl bonded phase
AMUHOTIPOTIHIIOBas IPUBUTAs (paza
Amperometric detector
AMITEpMETPUIECCKUI TETEKTOP
Ampholyte
Amdomut
Analyte
AHaI3upyeMoe BEIIECTBO
Amnanut
Analytical HPLC column
Amnanutnueckas KojloHka 11 BOXKX
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Anion
AHNOH
Anion exchange
AHHOHHBIH 0OMEH
AHNOHOOOMEH
APCI: cM. Atmospheric-pressure chemical ionization interface
Artifact
Aptedaxr
Asymmetry factor
Koaddunuent acummerpun
Atmospheric-pressure chemical ionization interface (APCI)
WuTepdeiic mis XUMUYECKOW HOHU3AIUH MIPH aTMOC(HEPHOM JaBICHHH
Autoinjector
ABTOUHKEKTOP
ABTOMAaTHUYECKOE YCTPOHCTBO BBOJIA IPOOBI
Autosampler
ABTOMAaTHUYECKOE YCTPOHCTBO MOATOTOBKH M BBOJA TIPOOBI
ABTOCamILIep
Axial diffusion or dispersion
Pa3MbITHE B OCCBOM HAlpaBIICHUH
B term
Unen B
Backflush
BceTpeunoe nmpombiBaHue
OO0parieHue MoToKa
Backpressure
Ilepenan naBneHus
Band broadening
Pa3smbiTHE 30HBI
Baseline
Hynesas nmuaus
Beer’s law
3akoH bapa

378



AHINO-PYCCKUI YKA3ATEb

BET surface area determination
Onpeznenenue yaeapHON MIOMAAN TOBEPXHOCTH o MeToxy bOT
Biocompatible
COBMECTHMBIH ¢ OMOJIOTHYECKUMH BEILIECTBAMH
Bonded phase
[pusuras daza
XuMUUECKH CBsI3aHHAsS (ha3a
Bonded phase chromatography
ITpuBuTodasznas xpomarorpadus
Brockmann activity scale
[kana aktuBHOCTH Bpokmana
Buffer
Bydep
Butyl bonded phase
ByruneHast mpuButas dasa
C term
Unen C
Calibration curve
I'pagyupoBounast kpuBas
KanuOpoBouHnas kpuBas
Capacity
Emkocts
Capacity factor
Koadpumment Emxoctw, k'
®daxTop EMKOCTU
Carbon load
Copnepxanune yriepoaa, %C
Cartridge column
Kaprpumxnas komoHka
[NaTpoHHas KoJOHKA
Cation
Katuon
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YKASATEJIb TEPMNHOB

Cation exchange
Karuonubiii 0OMeH
Karnonoobmen
Cavitation
Kasurauus
Chain length
JlnHa nenmn
Check valve
OOpaTHBIN KiIanaH
Chiral chromatgoraphy
XupanbHas xpoMaTorpapus
Chiral stationary phase (CSP)
XupanpHas HeToABIKHAA (aza
Chirality
XupanbHOCTb
Chromatogram
XpomaTtorpamma
Chromophore
Xpomodop
Column
Konounka
Column switching
ITepexnoueHne KOJIOHOK
Column tubing
TpyOka KOJIOHKH
Compressibility
CKuMaeMocCThb
Conductivity detector
KonnykroMmerpruueckuii 1eTeKTop
Connection tubing
CoenuHUTENbHBIE TPYOKH
Coulometric detector
Kynonmerpuueckuii 1eTekTop
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Coverage
CreneHb TOKPBITHS
CSP: cm. Chiral stationary phase
Cyanopropyl bonded phase
HuanonponuiasHas mpuBuTas Gasza
Cyclodextrin
HuknoaekcTpux
DAD: cm. Diode-array detector
Deactivated base silica
JleakTHBAPOBAHHBIN OKCU KPCMHUS
Deactivation
JeakTuBanus
Degassing
Jlerazamms
Derivatization
HepuBatuzanus
[MomyuyeHre TPOU3BOTHBIX
Desorption
Hecopoums
Detection limit, d.l.
[Ipenen oOHapyxeHUS
Detector
JHerextop
Diaphragm pump
JuadparmMeHHsIii Hacoc
Diffusion
Hudpdysns
Diffusion coefficient
Koadpumment nuddysum, D
Diol bonded phase
JuonbHas npuBuTas dasa
Drift

Hpeiid
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YKASATEJIb TEPMNHOB

Eddy diffusion
Buxpesas nuddysus
Efficiency
OddexTuBHOCTH
Electrochemical detector
DIIEKTPOXUMHUUECKHUI JETEKTOP
ELSD: cMm. Evaporative light-scattering detector
Eluate
Omroat
Eluite
DIout
Eluotropic series
DIOOTPOTHBIN PST
Eluotropic strength
DIMmoupyromas Cua, &
Elution
OnronpoBaHue
Elution volume
O0béM dr0MpOBaHus, V,
Enantiomeric compounds
OHaHTHOMEPHI
Endcapping
BrokupoBaHue OCTaTOYHBIX CHIIAHOIBHBIX TPYII IIOBEPXHOCTH
DHI-KDIIITHHT
Endfitting
Konuessie putuaru
Evaporative light-scattering detector, ELSD
HcnapurensHbiid He(ETOMETPUUSCKUN JETEKTOP
Exclusion limit
[Ipenen sxckiro3uu
Exclusion volume
DKCKIIO3UOHHBIN 00BEM, V,
Extracolumn volume
BHekoJI0HOUHBIH 00BEM
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Ferrule
Mamnxera
OOXXMMHasI BTYJIKa
®depyna
Filter
OuIbTp
Filtering solvents
DuIbTpOBaHUE PACTBOPUTENS
Fines
Menous
Fixed-wavelength UV-visible detector
Jerexrop YOB ¢ ¢pukcnpoBaHHOH JUIMHOI BOTHBI
Flash point
Temmneparypa BCIBIILIKH
Flow rate
Pacxon 00bEMHBII
Flow-injection analysis
AHanu3 ¢ BBOJIOM MPOOHI B TIOTOK
Fluorescence detector
DIryopUMETpUIECKU NETEKTOP
Fluorophore
diyopodop
Fraction collector
Komnexrop dpakmmii
Frit
®purra
Fronting
Y maenne GpoHTa TTHKa
Gaussian curve
Pacnpenenenue I'aycca
Gaussian function
Oynakuus ['aycca
Gel filtration chromatography, GFC
I'enb-punbTpanmonnas xpoMatorpapus
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YKASATEJIb TEPMNHOB

Gel permeation chromatography, GPC
I'enb-nipoHUKaroIas XxpoMaTorpapus
GFC: cum. Gel filtration chromatography
Ghost peak
Iux-npuzpax
GPC: cM. Gel permeation chromatography
Gradient elution
I'panuentHoe sntonpoBaHue
Gradient mixer
I'panuentHelil cMecuTeNb
Guard column
3anuTHas KOJOHKA
Height equivalent to a theoretical plate, HETP
BricoTa, sxBUBaneHTHas TeopeTndeckoi Tapenke, BOTT, H
HETP: cm. Height equivalent to a theoretical plate
High-performance liquid chromatography, HPLC
BricokoaddexrrBHas xxunkoctHas xpomarorpadust, BOXKX
HPLC: cm. High-performance liquid chromatography
Hydration
lunparanus
Hydrofobic interaction
I'unpodobHOE B3ammMoeiicTBIE
Hydrogen bonding
Bonoponnas cBs3pb
Immiscible
HecmemmBaemocts
Inclusion volume
WHKIIT03MOHHEBIH 00BEM, V;
Injection
BBog mpo0bt
Injector
Jlozatop
HuxexTop
YcrpoiicTBO BBOAA TIPOOBI
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Injector loop
Iletns-no3atop
In-line filter
IIpoxomHoit pumbTp
Internal reversed-phase chromatography
Buytpennss oOpaménno-daszHas xpomaTorpadus
Internal standard
Buytpennuii crangapt
Interparticle volume
Mesx3EpeHHBIH 00BEM
Ion suppression
ITonaBnenue HOHOB
Ion-exchange capacity
HonooOMmeHHast EMKOCTD
Ion-exchange chromatography
HonooOmeHHast xpomarorpadus
Ionic strength
Wonnas cuna, p
Ionization constant
KoncranTa nonuzanuu: cM. KoHCTaHTBI KUCTIOTHO-OCHOBHOU AMCCOLUAIINH.
Ion-pair chromatography, IPC
Hon-mapuas xpomarorpadus
IPC: cMm. Ton-pair chromatography
Irregular packing material
Matepuan HaOMBKY, UMCIOIINH HeC(HEpUIeCKyIO (OpMY YaCTHIL
Isocratic elution
M3okpatndeckoe I MOUPOBaHUE
Isoelectric point
N3oanexkTpuueckas Touka, pl
Isomers
N3omepsr
Isotherm
M3otepma: cm. U3oTepma ajgcopouum.
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Knox equation
VYpasuenue Hokca
LALLS: cm. Low-angle laser light-scattering detector
Langmuir isotherm
M3otepma Jlenrmiopa
LC: cm. Liquid chromatography
Ligand-exchange chromatography
JluranmooOMeHHast XxpoMaTorpadust
Limit of quantitation, LOQ
[Tpexen KOTMYECTBEHHOT'O ONPE/ICIICHHS
Linear range: cMm. Taoke: Range
JInHelHpIA quana3ox
Linear velocity
JIuHeliHast CKOpPOCTh, U
Linerarity
JIuneitHocTh
Liquid-liquid chromatography, LLC
KM IKOCTHO-KUIKOCTHASL XpoMaTorpadust
Liquid-solid chromatography, LSC
JKunkoctHo-ancopOLmoHHas XpomaTorpadus
LLC: cMm. Liquid-liquid chromatography
LOD: cum. Limit of detection
LOQ: cm. Limit of quantitation
Longitudinal diffusion
[Mpononbnas nuddysus
Low-angle laser light-scattering detector, LALLS
[IpoTounslit MazepHBIA HEGETOMETPHUSCKUAN JETEKTOP.
LSC: cm. Liquid-solid chromatography
Mass transfer
MaccomnepeHoc
Mesh size
Howmep cuta
Metallophilic interactions
MeramtoduiabpHOE B3aUMO/IeiCTBHE

386



AHINO-PYCCKUI YKA3ATEb

Micellar chromatography
Mutnemispaas XxpoMaTorpadus
Micelle
Mmunenna
Microbore HPLC column
Muxkpoxkononka st BOXKX
Miscibility
CMemnBaeMoCTh
Miscibility chart
JuarpaMma cMENIMBaeMOCTH
Miscibility number
Yucino cMenmBaeMoCT!
Miscible
CMmemmBaeMbIe
Mismatch
HecootBercTBue
Mixed-mode packing materials and columns
CMerranHbIe MaTepHaIbl HAOMBKH M KOJIOHKH
Molecular-imprinted bonded phases
[IpuBuTEIC a3kl ¢ OTHCUATKAME MOJICKYJT
Moments
TTapamerps! nuka
Monomeric bonded phase
MonoMepHas npuBuTas ¢aza
Narrow-bore HPLC column
Tonkas xononka g BOXX
Noise
Iym
Nomogram
Homorpamma
Nonporous
Henopucrterit
Normal-phase chromatography
Hopwmanbno-da3nas xpomaTorpadus
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Nut

laiika
Octadecyl bonded phase

OkranenwibHas MpuBUTas dasa
Octyl bonded phase

OxkTuibHas npuBuTas hasa
On-column injection

BBox mpo6b1 HEMOCPEACTBEHHO B KOJIOHKY
Optimization

OnTuMu3anus
Overload

Ieperpyska
Packing material

Habugka
Paired-ion chromatography: cm. Ion-pair chromatography
Particle size

Jnamertp 3epHa, d,

3epHeHue CM
Particle size distribution

Pacnipenenenue pazmMepoB 3épeH
Partition coefficient

Koadpunment pactipenenenus, K
PDA: cm. Photodiode array detector
Peak

ITux
Peak capacity

MaxkcuManbHOE KOJTHYECTBO TTHKOB, 1|
PEEK

[I93K, nonmadupspupkeToH
Pellicular

[ToBepXHOCTHO-TTOPUCTHIH
Permeability

IIponunaemocts, K
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Phenyl bonded phase
OceHubHAS TpUBUTas (haza
Photodiode array detector, PDA
JuoaHo-matpuunsiil nerextop, ML
PIC reagents
Hon-napHble peareHTh
Pirkle column
Komnonka Iupkie
Piston
ITnymxep
Iopmens
Piston seal
TlopiHeBoe yrmoTHEHUE
YnoTHeHUE TUTyHXKEepa
Polymeric bonded phase
IMomumepHast mpuBHTas Gasza
Polytetrafluoroethylene, PTFE, Teflon®”
TTonurerpadTopaTuneH
[OToD
Tednon™
dTopomnact
Pore diameter
Jwnametp mopsl
Pore volume
O0BEM mop
Porosity
TlopucrocTs, €
Post-column derivatization
[TocnexonoHOYHAS JepUBATH3ALINS
ITocTkoOHOYHAS IepUBATU3ALUS
Precision
CX0IUMOCTb
Precolumn
IIpeaxononka
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Preparative chromatography

[penaparuBHas xpomarorpadus
Pressure transducers and pressure gauges

Jatuuku u mpeoOpa3oBaTeNy TaBICHUSI
PTFE: cMm. Polytetrafluoroethylene
Qualitative analysis

KauecTBeHHbI# aHaNM3
Quantitation limit

[Ipenen KOTUIECTBEHHOTO ONPEACTICHUS
Quantitative analysis

KonuuecTBeHHbI aHanm3
Range

Jlmanazon
Reduced plate height

[IpuBencHHAs BBICOTA, SKBHBAJICHTHAS TCOPETHICCKOMN Tapeike, /i
Reduced velocity

[IpuBeneHHAs CKOPOCTH, V
Reequilibration time

Bpewms ypaBHOBemIMBaHUs
Refractive index

[Noka3zarenp MpeIOMIICHUS, 71
Refractive index detector

PedpakromeTprudeckuii 1eTEKTOP
Reservoir

PesepByap
Resolution

Pazpemenue, R
Response factor

KoadhdunmenT orkmmka
Response time

Bpewms otkimka: cm. [TocTossHHAS BpEMEHH.
Retention

VY nepxxuBanue
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Retention mechanism
MexaHu3M yIepKUBaHUSL
Retention time
Bpewms ynepxuBanus, .
Retention volume
VY nepxxuBaembiii 006EM, V.
Reversed-phase chromatography, RPC
OO6paménno-dasnas xpomarorpadus
Robustness
PobGactHOCTB
Y CTOHYMBOCTE METOIUKA
Ruggedness
BrIHOCTIHBOCTE METOAUKH
JKuByuecTh METOIUKHU
Sample
IIpoba
Sample preparation
IIpoGomnoaroroska
Saturated solution
Hacpiuennsiii pactBop
SAX: cM. Strong anion-exchange material
SCX: cm. Strong cation-exchange material
SEC: cM. Size-exclusion chromatography
Selectivity
CenexTUBHOCTD
Selectivity triangle
TpeyroapHHUK CEIeKTUBHOCTH
Semipreparative chromatography
[MomynpenapatuBHas xpomarorpadus
Sensitivity
YyBCTBUTEIBHOCTh
Separation
Paznenenue
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Separation factor
Koappuunenr pasnenenus, o
Signal-to-noise ratio
OrtHomeHue curHan-mym, S/N
Silanol group
CuiaHoJIbHAS TPYIINa
Silanophilic interactions
CunanouIibHbIE B3aUMOJICHCTBUS
Silica
Oxkcup KpeMHUS
Siloxane
Cuitokcan
Silylation
CumunupoBaHue
Size-exclusion chromatography, SEC
DKCKIII03MOHHAs XpoMaTorpadust
Slurry
CycnieH3us
Solid-phase extraction, SPE
TBepnodaznas sxcrpaxuus, TOD
Solid-phase microextraction, SPME
TBepnodaznas MuUKpodKcTpakiws, TOMD
Solubility
PacTBOpuMOCTH
Solute
OmnpenensieMoe BEIIECTBO
Solvent
PacTtBopurens
Solvent optimization triangle
TpeyroyibHUK ONTUMHU3ALMH JJII0OCHTA
Solvent polarity parameter
[TapameTp ONSAPHOCTH pacTBOpUTEINS, P'
Solvent strength
Cuuna pacTBOpHTEIS
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Solvent strength parameter

[MapameTp cuibl pacTBOPUTEIS
Solvophobic interactions

ConpBooOHBIC B3aMMOICHCTBIS
SPE: cM. Solid-phase extraction
Specificity

CrienupmaHOCTH
SPME: cm. Solid-phase microextraction
Stagnant mobile phase

3acToifHble 00JIacTH MOJBIKHOM (ha3bl
Stationary phase

HenonemxHas daza
Strong anion-exchange material, SAX

CHITHbHBIA aHUOHHT
Strong cation-exchange material, SCX

CHWIBHBIA KATHOHUT
Suppressor column

Kononka-mongaBureib
Surface area

Y nenpHast MOBEPXHOCTH
Swelling

Ha6yxanue
System peak

CHCTEMHBIN MUK
Tailing

O0pa3oBaHUE «XBOCTOBY»

VY inmmHeHne HUcCIagaroned 4acTH IHKa
Teflon®: cm. Polytetrafluoroethylene
Theoretical plates, number of

Uucno TeopeTuueckux Tapenox, N
Time constant

TlocrosinHast BpemMeHH, T
Titanium

Turan
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Total permeation volume

O6u1umit 066EM NpoOHNKHOBEHUS, V),
Tubing

TpyOorpoBoIbI
Ultraviolet - visible detector

JleTekTop yabTpadproIeTOBOrO M BUIMNMOTO TUATTa30HOB

JHetexrop YOB
Universal fitting

YHuBepcanbHbIA GUTHHT
UV cutoff

I'pannna nponyckanus B Y® nuanasone
UV-vis detector: cm. Ultraviolet - visible detector
Vacancy peak chromatgoraphy

BaxkanTo-xpomarorpadus
Validation

Banunmanus
van Deemter equation

YpaBuenue BaH-JleemTepa
Variable-wavelength UV-vis detector

JHetexrop Y®B ¢ nepeMeHHON ATMHO BOJIHEI
Viscosity

BsizkocTs, 1
Void

ITonocts
Void time

Bpems BbeIXo/1a HEYICPKUBAEMOTO KOMITOHEHTA, £
Void volume

O0BEM HeyIep )KMBAEMOT0 KOMITOHEHTa, V,
Wall effects

CreHouHble 3P (EKThI
WAX: cM. Weak anion-exchange material
WCX: cM. Weak cation-exchange material
Weak anion-exchange material, WAX

CnaOblif aHHOHHT
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Weak cation-exchange material, WCX
CnaOblif KATHOHUT
Wetting
3amMauynBaHue
Window diagram
OxoHHas uarpaMmma
Zirconia
OKHCh IUPKOHMS
Zwitterions
AM}ONOHEI
AmdoTepHbIC HOHEI

AHINO-PYCCKUI YKA3ATEb
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[Tpunoxenue

TABJIULBI OCHOBHBIX
XPOMATOI'PAOUYECKNX CBOMCTB

Tabsuna 1. I'panuns! nponyckanus B Y® nuanasoHe
YACTO IPHMEHSAEMBIX PacTBOpHTENEit *)

PactBopurenn HM
Bona <190
Aneronurpun °) 190
IenTtan 190
Tekcan © 195
I'entan ) 200
Jexaruaponadranus (nexanu") 200
[uxnorexcan 200
[uxnonentan 200
W3zomnporuiosslii ciimpT (2-TporaHoir) 205
MeraHoi (METHIIOBBII CITHPT) 205
Dranon (3THI0BHIA cupT) *’ 205
1-nponanon (#-NPONMIIOBEIHA CITHUPT) 210
2-METOKCHITaHOI 210
Merun-mpem-0yTHI0BBIH ddup 210
Tpudropyxcycnas kucnora (0,1 %-HbIH BOXHBIH pacTBOp) 210
Terparuapodypan 212
1,4-nmuokcan 215
1-6ytanon (#-OyTHIIOBBII CITUPT) 215
2,2, 4-TpUMeTUIIICHTaH (M300KTaH) 215
OTH0BbIH 3up (AUITUIIOBBIH 2hup) 215
1,2-numeToKcudITaH (ITHICHIIIMKOIBANMETHIIOBBIH dup) 220
2-meTui-1-nponanon (M1300yTHIIOBEIN CITHPT) 220
n-0ytumxmnopun (1-xmopOyTan) 220
1,2-nuxnopaITaH (ABYyXJIOPUCTHII STHIICH) 228
JluxiopMeTaH (XJIOPUCTBII METHIICH) 233
Xnopodopm 245

©) 4 =1,0 mo cpaBHEHUIO C BO3AYXOM B 1-CM KioBeTe.

%) HekoTopble PACTBOPHTEIH BBITYCKAIOTCS TAKXKE B KJIACCE YACTOTHI HE JUIfl CTIEKTPOYOTOMETPHH.
B rtabnuue npuBeneHBI XapaKTEPHCTHKU PAcTBOPUTENEH Kiacca YMCTOTH Juis Y@ crektpodoro-
METpPUH.

») OO6bIYHO HCIIOJIB3YETCS B CIIMPTOBOM PEAr€HTE, MPEACTABIIAIONIEM co0oii cmech 9TaHoOJIa, U30-
TIPOMMUJIOBOr0O CIUpPTa U METAaHOJIA.
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Mpunoxerue: TABNLIbI OCHOBHbBIX XPOMATOIMPA®PUYECKNX CBOVNCTB

PactBopurens HM
H-OyTHIaneTar 254
Otunanerar 256
2-6yrtanod (6uc-0yTHIIOBbIHA CITUPT) 260
YeThIpEXXIOPUCTHIN YTaepos 263
N,N-nuMeTHIaneTaMu/I 268
N,N-mumernnpopMaMu 268
Jumermncynsdoxenn (AMCO) 268
Benzon 278
Tomyon 284
Xnopbenson 287
1,2-muxsop6eH3on 295
1,2,4-tpuxnopOeH3omn 308
MetunatunkeToH (2-0yTaHoH) 329
MetunOyTHiaKeToH (2-reKCaHoH) 330
MeTrmim30aMIIIKETOH (2-MeTHII-5-TeKCaHOH) 330
IIupunun 330
Aneron 331
MeTHIIPONHIKETOH (2-IEHTaHOH) 331
MeTtnnn300yTHIKETOH (2-MeTHI-4-TIeHTaHOH) 334
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Mpunoxerue: TABNLIbI OCHOBHbBIX XPOMATOIMPA®PUYECKNX CBOVCTB

Tabauna 2. [Toxazarenu npeoMIICHAS pacTBOPUTENEH *

)

IToxasarens
PacTBopuTens
NPEJIOMJIEHUS

Meranon 1,3284
Bona 1,3330
AneToHuTpuI 1,3441
OTHI0BbIH 3up (AUITUIIOBBIH 2up) 1,3524
Ilenran 1,3575
AnieToH 1,3587
DTaHOM (3TUIOBBINA CIIUPT) 1,3600
[Iponpuonutpun (25 °C) 1,3655
W3omnporuinosslit 23¢up (AUU30pOITHIOBbIH 2dup) 1,3682
Merun-mpem-0yTHI0OBBIH ddup 1,3689
VYkcycHas kuciora 1,3716
Otunanerat 1,3724
I'ekcan 1,3749
W3omnpornmiosslii ciimpT (2-TporaHoir) 1,3772
MertmmTaikeToH (2-6yTaHoH) 1,3788
1,2-numeToKkcudITal (ITHICHIITMKOIBANMETHIIOBBIH ddup) 1,3796
1-npomaHo (H-IPONHIIOBBIN CIUPT) 1,3856
JnsTrunamMuH 1,3861
2-MeTHNI-2-NpomnaHo (mpem-O0yTUIOBBIH CIIUPT) 1,3870
I'enran 1,3876
MeTHIpONnIKeTOH (2-EHTaHOH) 1,3901
2,2, A-TpUMETHIITIEHTaH (M300KTaH) 1,3914
H-OyTHIaneTaT 1,3942
Metnnm300yTHIKeTOH (2-MeTnII-4-TIeHTaHOH) 1,3957
2-meTHi-1-nponanon (M300yTHIIOBEIN CITHPT) 1,3959
2-6yranon (6uc-0yTHIOBBIA CITUPT) 1,3970
1-6yranon (1-OyTUNOBBI CIUPT) 1,3993
Tpustunamun 1,4000
MeTunOyTHiaKeToH (2-rekCaHoH) 1,4007
2-METOKCHUATAHOJ 1,4021
n-0ytunxnopun (1-xmopbyran) 1,4021
[uxnonenTan 1,4064
MeTHIH30aMIIIKETOH (2-MeTHII-5-TeKCaHOH) 1,4072
Terparunpodypan 1,4072
1-nieHTaHO (H-TIEHTUIOBBII CIIUPT) 1,4087
MertHaaMuiIKeToH (2-TenTaHoH) 1,4087
1,4-mnokcan 1,4224
JluxiopMeTaH (XJIOPUCTHII METHIICH) 1,4224

*) Ecu we ykasano uHoe, mpu 20 °C.
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Mpunoxerue: TABNLIbI OCHOBHbBIX XPOMATOIMPA®PUYECKNX CBOVNCTB

INoxa3arens
PactBopurens
NPEIIOMIICHUS
Iuknorexkcan 1,4264
N,N-numetnnpopmamu 1,4305
DTHUIICHTJIUKOJIb 1,4310
N,N-guMeTHIaneTaMuI 1,4384
1,2-mux0opaTaH (ABYXJIOPUCTHIH STUIIEH) 1,4448
Xnopogopm 1,4458
YUeThIpEXXIOPUCTBIN YIIIepoL 1,4601
Jexarunponadranus (nexanus”) 1,4758
Jumermncynsdoxenn (AMCO) 1,4783
Tomyon 1,4969
Benzon 1,5010
[Mupunun 1,5102
XnopOenson 1,5248
1,2-muxnop6en3on (25 °C) 1,5514
1,2,4-tpuxnopOeH3on 1,5717
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Mpunoxerue: TABNLIbI OCHOBHbBIX XPOMATOIMPA®PUYECKNX CBOVCTB

Tabauna 3. PacTBOPUMOCTE BOJIBI B pACTBOPUTEINSAX *

)

PacTBopumocTs,
PactBopurens %
2,2 4-TpUMETHINICHTaH (M300KTaH) 0,006
JexaruaporadTamiH (TeKama") 0,006
YeThIpEXXJIOPUCTBIN YIIIEpO[ 0,008
IlenTan 0,009
T'excan 0,01
I'enrtan (25 °C) 0,01
Iuxnorekcan 0,01
[uxnonenTan 0,01
1,2,4-tpuxaopOen3on 0,02
Tomxyoxn (25 °C) 0,03
Xopb6eHson 0,04
Xnopodopm 0,06
Benzon 0,07
n-0ytumxmnopun (1-xmopOyTan) 0,08
1,2-nuxnopaTaH (ABYXJIOPUCTHII STHIICH) 0,15
JluxmnopmeTtaH (XJIOPUCTHIN METHUIICH) 0,24
1,2-guxnop6enson (25 °C) 0,31
HW3omnporinosslit 3¢up (IUU30IPOITHIOBIH 2dup) 0,55
OTH0BbIH 3up (AUITUIIOBBIH up) 1,26
MeTnnaMuIKeToH (2-renTaHoH) 1,3
MeTHIM30aMIIIKETOH (2-MeTHII-5-TeKCaHOH) 1,3
Merun-mpem-0yTHiI0OBBIH ddup 1,5
Metnn300yTHIKeTOH (2-MeTnII-4-IIeHTaHOH) 1,9
H-OyTHIaneTaT 1,9
MetunOyTuikeToH (2-reKCaHoH) 2,1
MeTHIIpONMIKeTOH (2-IEeHTaHOH) 33
DTunanerar 3,3
1-neHTaHoN (H-IEHTUIOBBII CIIUPT) 9,2
MetunaTunkeToH (2-0yTaHoH) 10
2-MeTni-1-nponanon (M300yTUIOBBII CITUPT) 16,4
1-0yranon (1-OyTUNOBBI CIIUPT) 20
2-0yTtanon (Ouc-0yTUIIOBBIN CITUPT) 37
1,2-AIMMeTOKCHATaH (STHICHIIIMKOIBANMETHIIOBBIH 3dup) 100 9
1,4-nuokcan 100
1-npomano (H-IPONHIOBBINA CIUPT) 100
2-METOKCHITAHOJI 100
N,N-pumMerunaneTamMmus 100

*) Ecm He ykasano usoe, npu 20 °C.

) 100 = CMELIHBAEMOCTb.
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Mpunoxerue: TABNLIbI OCHOBHbBIX XPOMATOIMPA®PUYECKNX CBOVNCTB

PactBopuMoOCTS,
PactBopurens o,
N,N-mumernnpopMaMu 100
AnetoH 100
AUETOHUTPUIT 100
Humermncynsdoreua (IMCO) 100
JusTunamMuH 100
W3zonponunoBslii ciupT (2-IpoImaHor) 100
Meranon (METHIIOBEIH CITHPT) 100
TTupunun 100
Terparunpodypan 100
Tpustunamux 100
VYkcycHas Kkuciora 100
Docdopnas kucinora (85 %) 100
OrtaHoN (3THIOBBIKA CIIUPT) 100
OTHUIICHTIUKONb 100
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Mpunoxerue: TABNLIbI OCHOBHbBIX XPOMATOIMPA®PUYECKNX CBOVCTB

Taoauua 4. PacTBOpruMOCTh pacTBOpUTENICH B BOJIE

PacTBopumocTs,
PactBopurens %
2,2 ,A-tpumermnenTan (n300kran) (25 °C) 0,0002
I'enran (25 °C) 0,0003
I'ekcan (25 °C) 0,0014
1,2,4-tpuxaopOen3on 0,0025
IlenTan 0,004
Iuxnorekcan 0,006
[uxnonenTan 0,01
1,2-guxsop6enson (25 °C) ) 0,013
Hexaruapornadranus (nexamua”) (25 °C) <0,02
XopbeHson 0,05
benzon 0,07
Tonyon 0,074
n-0ytunxmnopup (1-xymopOyTan) 0,08
YeThIpEXXJIOPUCTBIN YIIIepos 0,08
H-OyTHIIaneTarT 0,43
MeTunamMuIKeToH (2-renTaHoH) 0,44
MeTHIn30aMHIKETOH (2-METHI-5-TeKCaHOH) 0,54
1,2-nuxsiopaTaH (ABYXJIOPUCTBINA ITUIICH) 0,81
Xnopodopm 0,81
W3omnporunosslit 23¢up (IUH30mpOITHIoBbIi 2dup) 0,94
JluxiopMeTaH (XJIOPUCTBII METHIICH) 1,6
1-nieHTaHOI (H-TIEHTUJIOBBIH CIIUPT) 1,7
MetunOyTHikeToH (2-reKCaHoH) 1,75
Metnm300yTHIKeTOH (2-MeTnII-4-TIeHTaHOH) 1,9
Merun-mpem-0yTHI0OBBIH dup 4,8
MeTHIIpONNIKETOH (2-IEHTaHOH) 5,9
OTHnoBbIi 3up (AUITUIIOBBIH 2hup) 6,9
1-0yranon (1-OyTUNOBBII CIIUPT) 7,9
2-MeTni-1-nponanon (M300yTUIIOBBII CITUPT) 8,5
DTunanerar 8,7
[IponpuonuTpHn 10,3
2-0yTtanon (6uc-0yTHIOBBIHA CIIUPT) 20
MertmmTaikeToH (2-6yTaHoH) 24
1,2-nuMeTOKCHAITaH (STHICHIIIMKOIBANMETHIIOBBIH 3up) 100 9
1,4-nuokcan 100
1-npomano (H-IPONHIIOBBIN CIUPT) 100
2-METOKCUATAaHOJ 100

*) Ecm He ykasano usoe, npu 20 °C.

) 100 = CMELIHBAEMOCTb.

a)
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Mpunoxerue: TABNLIbI OCHOBHbBIX XPOMATOIMPA®PUYECKNX CBOVNCTB

PactBopuMoOCTS,
PactBopurens o,
N,N-nuMeTHianeTaMu/I 100
N,N-numetnnpopmamu 100
AneToH 100
AUETOHUTPUT 100
Humermncynsdokcua (IMCO) 100
Jwustnnamun 100
W3onponunoBslii ciupT (2-IpoImaHor) 100
MeraHon (METHIIOBEIH CITHPT) 100
TTupunun 100
Terparunpodypan 100
Tpustunamux 100
YkcycHas Kuciorta 100
Docdopnas kucinora (85 %) 100
OrtaHon (3THIOBBIKA CIUPT) 100
OTUIICHIIIUKOIIb 100
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Mpunoxerue: TABNLIbI OCHOBHbBIX XPOMATOIMPA®PUYECKNX CBOVCTB

Tabauna 5. Cuna pacTBopuTesel Ha pa3IMYHBIX cOpOeHTaxX

PacTBOpHTEND £%(ALO;)? g(Si0) ¢ €Ci)¢ M° P
[lenran =0,00 =0,00 - - 0,0
T'excan 0,00 - 0,01 0,00 - 0,01 - 29 0,1
2,2, 4-TpUMETHIIIIEHTaH 0.01 0.01 B 29 0.1
(1300KTaH)

Iluknorekcan 0,04 0,03 - 28 0,2
UeThIpEXXJIOPHUCTHIN 0.17-0.18 0.11 B B 16
yIIIepox
1-xs0p0OyTan 0,26 — 0,30 0,20 - - 1,0
Tomyon 0,20 -0,30 0,22 - - 2,4
XnopOenson 0,30-0,31 0,23 - - 2,7
benson 0,32 0,25 - 21 -
o081 S¢up 038 038 - 0,43 - - 28
(s THIOBEIH 3¢Up)
Aluxnopyerait 036-042 030032 - 20 31
(XJIOpHCTBII METHIICH)
Xopohopm 0,36 — 0,40 0,26 - 19 41
1.2 ixioporat 0,44 - 0,49 - - - 35
(IBYXJIOpHUCTBII ATUIICH)
MeTunsTuiKeTon 0.51 _ _ 17 57
(2-6yraHoH)
Aueron 0,56 - 0,58 0,47-0,53 8,8 16 5,1
1,4-nuoxcan 0,56 -0,61 0,49 -0,51 11,7 17 4,8
1-nenTaHoN

o 0,61 - - — _
(H-TIGHTUIIOBBII CITUPT)
Terparunpodypan 0,45-0,62 0,53 3,7 17 4,0
Mertun-mpem-0yTHIOBBII 030,62 0.48 _ B 25
a¢up
Orunanerar 0,58 - 0,62 0,38 -0,48 - 19 4.4
Jumermicynbsdoxenn 0,62 -0,75 - - 9 72
JvmsTriaMuH 0,63 - - - -
ALETOHUTPUIT 0,52 -0,65 0,50 -0,52 3,1 11 5,8
1-Gyranon 0,70 - - 15 39
(H-OyTHIIOBBIN CITHPT)
[Mupunun 0,71 - - 16 53
2-METOKCHITaHOI 0,74 - - 13 5,5

* JlaHHbIC MPHUBEJCHBI B MPEEiax MO Pa3HbIM MCTOYHHKaM. CHMBOJI = O3HA4aeT «II0 OIpesele-
HHIO.
® Ecinu ana aByx pacTteoputeneit |M, — Ms| < 15, onu cmemmBaeMsl; eciu [M; — M| = 16, cmeru-

BaeMOCTh 3aBHCHUT OT TeMrepatypsl (Mexay 25 u 75 °C), ecnu [M, — Ma| > 17, pacTBOpUTEIH HecMe-
IINBACMBI.
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Mpunoxerue: TABNLIbI OCHOBHbBIX XPOMATOIMPA®PUYECKNX CBOVNCTB

PacTsopuTens £%(Al,05)° e(Si0y) ¢ Ci) ¢ M° P
I-nponason 0,78 - 0,82 - 10,1 15 40
(H-TIPOTIMIIOBBIN CIIUPT)

N3onponuiossiii ciupT 0.78 - 0,82 0.60 83 15 3.9
(2-npomnanomn)

DTaHoN (3TUIOBBINA CIIUPT) 0,88 - 3,1 14 -
Metanon 0,95 0,70 - 0,73 =10 — 5,1
DTUJICHIIIUKOJIb 1,11 - — — —
JnmeTrndopmamug — - 7,6 12 6,4
Bona - - - - 10,2
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Mpunoxerue: TABNLIbI OCHOBHbBIX XPOMATOIMPA®PUYECKNX CBOVCTB

Tabauna 6. Bsskocts pactBopureneit

)

P BsskocTs,
aCTBOPHUTEID wTTa-c (cIT)
Ilenran 0,23
OTHNOBBIHA 2up (IUITUIIOBEIH 2hup) 0,24
Merun-mpem-0yTHiI0OBBIH dup 0,27
[ponpuonutpun (25 °C) 0,29
I'excan 0,31
W3omnporunosslit a3¢up (IUU30pOITHIOBbIi 2dup) 0,33
AnieToH 0,36
AIEeTOHUTPUI 0,38
JnsTrunamMuH 0,39
Tpustunamun 0,39
I'entan 0,41
MermmTaikeToH (2-6yTaHoH) 0,43
JluxiopMeTaH (XJIOPUCTHII METHIICH) 0,44
[uxnonentan 0,44
n-0ytumxmnopup (1-xymopOyTan) 0,45
DTunanerar 0,45
1,2-numeToKcudITaH (ITHICHIITHKOIBANMETHIIOBBIH 3¢dup, 25 °C) 0,46
2,2, 4-TpUMeTUIINCHTaH (M300KTaH) 0,50
MeTunnponuiaKeToH (2-IIeHTaHOH) 0,51
MertaHon (METHIOBBIN CIIUPT) 0,55
Terparunpodypan 0,55
Xnopopopm 0,57
Metnm300yTHIKeTOH (2-MeTnII-4-IIeHTaHOH) 0,59
Tonyon 0,59
MetunOyTHikeToH (2-reKCaHoH) 0,63
benzon 0,65
H-OyTHianeTar 0,73
1,2-quxsiopaTaH (ABYXJIOPUCTBINA ITUIIEH) 0,79
MeTnnaMuIKeToH (2-renTaHoH) 0,8
MeTHIn30aMHIKETOH (2-METHII-5-TeKCaHOH) 0,8
Xop6enson 0,80
N,N-npumerunaneramun (25 °C) 0,84
N,N-pumernindopMamMug 0,92
TpudropykcycHas kucnora 0,926
[Mupunna 0,95
YeThIpEXXJIOPUCTBIN YIIepos 0,97
Bona 1,00
Iuxnorexcan 1,0

*) Ecu we ykasano uHoe, mpu 20 °C.
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Mpunoxerue: TABNLIbI OCHOBHbBIX XPOMATOIMPA®PUYECKNX CBOVNCTB

P Bs3kocTs,

aCTBOPUTEID wTa-c (cT)
OTaHox (STHIOBHIH CIHPT) 1,19
VYxcycHas kucinora (15 °C) 1,31
1,2-muxnop6en3on (25 °C) 1,32
1,4-n1okcan 1,37
2-METOKCHITAHOJI 1,72
Docopnas kucnorta (85 %) 1,88
Jumermncynsdoxenn (AMCO) 2,24
1-npomnano (#-IPOIIIIOBBIA CITUPT) 2,3
W3zonponunoBslii ciupT (2-IpomaHor) 2,4
Jexarunponadranus (nexamuu”) (25 °C) 2,42
1-6ytaHon (1-OyTHIIOBBIHA CIIUPT) 2,98
1-neHTaHoN (H-IEHTUIOBBII CITUPT) 3,68
2-6yTaHon (6uc-0yTUIIOBBIN CIIUPT) 4,21
2-MeTu-2-nponanoin (mpem-0yTunosslii coupt, 25 °C) 4,31
2-metuin-1-nponanon (M300yTUIIOBBII CIIUPT) 6,68
OTHUIICHIIUKONb 21
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Mpunoxerue: TABNLIbI OCHOBHbBIX XPOMATOIMPA®PUYECKNX CBOVCTB

Taoauua 7. [TnoTHOCTH pacTBOpUTENEH *

)

IInoTHOCTS,
PacTBopuTens
/M1
Ilenran 0,626
W3onpornmiosstii a3¢up (IUU30IPOIHIOBEIH dup) 0,634
I'ekcan 0,659
I'enran 0,684
2,2, 4-TpUMeTUIINCHTaH (M300KTaH) 0,692
JnsTrunamMuH 0,707
OTHI0BbIH 3up (AUITUIIOBBIH 2up) 0,713
Tpustunamun 0,726
Mertun-mpem-0yTHiIoBbIi 2dup 0,741
[uxnonentan 0,745
[Iponpuonurpun 0,777
Iuxnorexcan 0,778
AneToHuTpUI 0,782
W3omnpornmiosslii ciimpT (2-TporaHoir) 0,785
2-MeTHII-2-TIponaHo (mpem-0yTUIOBBIH CIIHPT) 0,786
DTaHoN (3TUIOBBINA CIIUPT) 0,789
AnieToH 0,790
MertaHon (METHIOBBIN CIUPT) 0,791
MeTtnnn3o0yTHIKETOH (2-MeTHI-4-NIeHTaHOH) 0,801
2-Metui-1-nponanon (M300yTUIIOBBII CIIUPT) 0,803
1-nponano (#-NPONHIIOBEIHA CITHPT) 0,804
MerumaTuikeToH (2-6yTaHoH) 0,805
2-6yranon (6uc-0yTHIOBBIHA CITUPT) 0,808
MeTHIpOonnIKeToH (2-IeHTaHOH) 0,808
1-6yranon (#-OyTHIIOBBIH CITHPT) 0,810
1-nieHTaHOoI (H-TIEHTUJIOBBII CIIHPT) 0,811
MeTunOyTHiaKeToH (2-rekCaHoH) 0,811
MeTunamMuIKeToH (2-renTaHoH) 0,815
1,2-numeToKcudITaH (3THICHIITUKOIBANMETHIIOBBIH ddup) 0,866
Tomyon 0,867
Benson 0,874
H-OyTHaneTar 0,880
n-0ytumxmnopun (1-xmopOyTan) 0,886
JexaruaporadTamiH (TeKamH") 0,887
MeTHITH30aMIIIKETOH (2-METHII-5-TeKCAaHOH) 0,888
Terparunpodypan 0,888
Ortunanerat 0,901
N,N-mumetmnaneramu (25 °C) 0,937

*) Ecu we ykasano uHoe, mpu 20 °C.
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Mpunoxerue: TABNLIbI OCHOBHbBIX XPOMATOIMPA®PUYECKNX CBOVNCTB

TLnoTHOCT®,
PactBopurens
/M1
N,N-mumernnpopMaMu 0,949
2-METOKCHITAHOJI 0,965
[Mupunun 0,983
Bona 0,998
1,4-n1okcan 1,034
VYkcycHas Kuciora 1,049
Jumvermicynsdokena (JIMCO) 1,100
Xnopbenson 1,106
DTUIICHTJIUKOITH 1,109
1,2-nuxopaTaH (IBYXJIOPHUCTHIN STHIIEH) 1,253
1,2-muxmop6eH3omn 1,306
JluxiopmeraH (XJIOPUCTBIA METUIIEH) 1,326
1,2,4-tpuxnopOeH3omn 1,454
TpudropykcycHas kuciaoTa 1,489
Xnopodopm 1,489
YeThIpEXXIOPUCTHIN YTaepos 1,594
Docdopnas kucinora (85 %) 1,88
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Mpunoxerue: TABNLIbI OCHOBHbBIX XPOMATOIMPA®PUYECKNX CBOVCTB

Ta6anua 8. TemrepaTypa BCIBILIKH PaCTBOPHTENCH *)

PacTtBopurens TeMnepaTyE)a
BcrbIky, °C
OTHIOBBIHA 2dup (IUITUIIOBEIH 2hup) —45
[lenran -40
[uxnonentan -37
JnsTrunamMuH - 28
W3omnporunosslit a3¢up (qUU30mIpoIHIoBbIi 2¢up) —-28
Merun-mpem-0yTHiIoBbIi 2dup -27
I'excan -22
AnertoH -20
Iuxnorekcan -20
Terparunpodypan - 14
benszon -11
n-O0ytumxmnopup (1-xmopOyTan) -10
MermmTaiakeToH (2-6yTaHoH) -9
I'entan -4
DTunanerar -4
2,2, 4-TpUMeTUIIICHTaH (M300KTaH) 4
Tomyon 4
AIEeTOHUTPUI 6
Tpustunamun 6
MeTunnponuiaKeToH (2-IeHTaHOoH) 9
2-MeTHII-2-TIponaHo (mpem-0yTUIOBBIN CIIHPT) 11
MeraHoJ (METHIIOBBIH CITHPT) 11
1,4-nroKcaH 12
W3zomnpomnuiosslii ciimpT (2-TporaHoir) 12
1,2-nuxnopaTaH (ABYXJIOPUCTHII STHIICH) 13
OraHoi (STHIOBBIH CITHPT) 13
Metunn3o0yTHIKETOH (2-MeTHI-4-IeHTaHOH) 18
[upunun 20
1-npomano (H-IPONHUIIOBBIN CIUPT) 23
2-0yTanon (Ouc-0yTUIIOBBIN CITUPT) 24
MeTunOyTHIKeTOH (2-TeKCaHOH) 25
2-MeTni-1-nponanon (M300yTUIIOBBII CITUPT) 28
Xopb6eHson 29
1-nieHTaHOoI (H-TIEHTUIIOBBII CIIMPT) 33
MeTHIH30aMIIIKETOH (2-MeTHII-5-TeKCaHOH) 36
[Iponpuonurpun 36
1-6yranon (#-OyTHIIOBBIN CITHPT) 37
2-METOKCHITaHOI 39

*) B ipubope Tara, Mpu 3aKpHITOi HarKe.
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Mpunoxerue: TABNLIbI OCHOBHbBIX XPOMATOIMPA®PUYECKNX CBOVNCTB

PactBopurens TeMnepaTyPa

BenbIku, °C
MeTHnnaMIIKeToH (2-TeNnTaHoH) 39
YkcycHas Kuciorta 40
N,N-mumernnpopmamu 58
Jexarnaponadranu (1examns”) 58
N,N-guMeTHIaneTaMu/I 63
1,2-nuxnop6enson 69
Jumermncynsdoxenn (AMCO) 95
1,2,4-TpuxaopOeH3on 105
Bona Her
JluxiopMmeraH (XJIOPUCTHII METHIICH) Her
Xnopogopm Her
YeThIpEXXJIOPUCTBIN yriIepoa Her
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Mpunoxenwne: TABJTULIbI OCHOBHbIX XPOMATOIPASUYECKMX CBONCTB

Tab6auma 9. Tabnuia cMENIMBaEMOCTH PaCTBOPUTEINCH

CwMmerrBaemblie
HecmemmuBaembie

8

I'OHBLE

duce yagorrenic, | o

LRLANRIULE, 2

TodorrdA UI9Londorxxd IO 2

HROMOIOINHU] | 2

ndogodorry

IrOAIrO], 2
HedAdodruredid], | o

HOIMIIMULEIUIIIN >

dude pagornIAQ-uadu-tuIdN | o

=2

HELHO[] | o

IFOHBIJIN >

rorudy | o

Lduid yi9goruIoduos]] | o

HeLM00E] >

Heredorrxur-g | o

HBLOWdOLrXHA 2

HEeMIOU 2

THUNeNAOPIULOWH >

HOMOPILAIIULOWH]] | o

HELIOT |

HEMO T | o

vrog >

[OHRIAG | 5

[OEHI] | o

IMALHHOLITY >

HOLOIY
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Mpunoxerue: TABNLIbI OCHOBHbBIX XPOMATOIMPA®PUYECKNX CBOVNCTB

Taoauua 10. I'panynomerpuyeckas mkana *

Yucno memn Pa3smep oTBepcTus, MM
3 6,73
3,5 5,66
4 4,76
5 4,00
6 3,36
7 2,83
8 2,38
10 2,00
12 1,68
14 1,41
16 1,19
18 1,00
20 0,84
25 0,71
30 0,59
35 0,50
40 0,42
45 0,35
50 0,297
60 0,250
70 0,210
80 0,177
100 0,149
120 0,125
140 0,105
170 0,088
200 0,074
230 0,062
270 0,053
325 0,044
400 0,037
500 0,031

* McTOYHUKH:
1. Leeds & Northrup Application Sheet

2. B.L. Karger, L.R. Snyder, and Cs. Horvath, An Introduction to Separation Science, John Wiley
and Sons, New York, 1973, p. 544.
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IIOMCK U YCTPAHEHWE HEMCITPABHOCTEN

Kparkas cnpaska

[puBeneHHas aanee TabiUIa TOMOXKET ObICTPO BBISIBUTH MCTOYHHK HApYy-
IIeHWs HOPMaJIbHO#M paboThl Xxpomartorpada. IlompobGHee mopsmok paboOTHI B
HEIITATHBIX CUTyalusX (HAaOpUMep, OYHCTKH OOpaTHOro KiamaHa Wix
UCIIBITAHKS B TPAJIMEHTHOM PEXUME) OMHCaH 10 TeKcTy. CM. COOTBETCTBYIOLIHE
pa3zaensl ¥ MPEeIMETHBIA yKa3aTelb I MOUCKA HYKHOTO MaTepraa.

Hapymenue

[TprunHa ¥ OPSIIOK yCTpaHEHUs

Cucrema He paboTaer

1.

VYo6enurech, 4TO BCe OJIOKM MOAKIIOYEHBI K JJIEKTPO-
HMHUTAHHUIO.

IlpoBepbTe BCe COEGAMHEHUS (ICKTPUHYECKHX U
nH(pOPMAIMOHHBIX Kabereit).

VY6enurech, UYTO BBIKIIOYATENM IIMTAHUS Ha BCEX
6J10Kax BKIIIOUEHBI.

ITpoBepbTe H, MpH HEOOXOAUMOCTH, 3aMEHUTE IIIaB-
KM€ TIpeIOXPaHUTEIIN.

Hacoc BkimrouéH, mogayu
JJIIOCHTA HET

IIpoBepbTe ycTaHOBKY pacxojia JI0EHTa.

IIpoBeppTe yCTAaHOBKM 10O MHHHMAlbHOMY H
MaKCHMAaJIEHOMY JIOIYCTUMOMY Iepemnay JaBIeHUs.
3amycTuTe NpOTrpaMMy IO HEHYJIEBOH CKOpPOCTH
MOTOKA JITIOEHTA.

[onsmwxkHas ¢daza He mpo-
XOJIUT Yepe3 KOJIOHKY,
HET Tiepernaja AaBjIcHus,
HACOC HE COBEPILACT
o0OpatHbIil X0

3abuicst BXogHOH GuiabTp (yOeauTech, 4TO AIIIOCHTHI,
cozepkamie  TBEpAYIO  (azy, Moau(HUKATOPHI,
HampuMep, amnerar Hatpus win  Qocdar Kamwms,
PO UIETPOBAHEI nepen yrorpeoieHuem).
BBbINOTHUTE OYUCTKY MM 3aMeHy (QHIBTpA.

[lonapanue Bo3ayxa B TpyOONpPOBOJ WIM OOpaTHBIN
KJIalnaH HHU3KOrOo IaBJICHHA. YJaluTe INPOMBIBAHHEM
BO3/yX M3 TpyOOmpoBoJa M KiamaHa (HE MPOIyCKas
TIPU 5TOM KHUAKOCTH Yepe3 KOJIOHKY).

He paGoraroT mim 3arpsi3HEHBl OOpaTHBIC KIIAIaHBL.
BBINOJIHUTE OYHUCTKY WIIH 3aMEHY.

CunpHast Tedyb B YIUIOTHEHMH IUTYH)KEpa Hacoca.
3aMeHHTE €ero.

OcrTaBieH OTKPHITEIM OaiIac KOJIOHKH (WM MPOMBIB-
HoOH KiamaH). [lepekpoliTe mogady IMOIBIKHON (ha3bl
1 3aKpoiite Gaimnac.

MexaHn4ecKd MOBPSXKIEH IUIYH)KEp Hacoca. 3ame-
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Kpatkasi cnpaska: MOUCK N YCTPAHEHUE HEVCMPABHOCTEN

HUTE IUTYHXKEP U YIJIOTHCHHC.

Maoe 3HaueHHE
rnepernaja J1aBjieHuUs,
menee 85 % Hop-
MaJIbHOTO

B wu3okpaTHyeckoM peXHME: MPOBEPHTEC DIFOCHT
(BO3MOJKHO, 3JTIOCHT UMEET HU3KYIO BSI3KOCTB).

B rpagmeHTHOM pexuMme: NpoBepbTe paboTy Kiama-

HOB, C IIOMOIIbIO KOTOPBIX 3aJaérci COCTaB
TIOJBIKHOH (ha3bl.

(ITpumeuanne. IIpoBeppTe IO OTACIBHOCTH BEIUYUHEI
00BEMHBIX pacxonoB pactBopureneii A, b u B. Ecin onn
MIPaBIJIBHEI, IPOBEPhTE pabOTy Ha COCTAaBISIEMOI HACOCOM
cmecH 50:50 u T.71.)

3.
4.

HpOBepLTe TEMIICpATypy B CUCTEME I10JJa"YH1 3JIFOCHTA.

Perynsrop mepenasa IaBiIeHUs BHIIIEN U3 CTPOS WIN
HETIpaBUJIBHO YyCTaHOBIEH (mpu paboTe ¢  TIO-
IBIDKHBIMH  (pa3aMH HM3KOH BSI3KOCTH). OTperyiu-
py#HTe WM 3aMeHUTe.

Mauible 3HaYCHUS
rnepernaja J1aBJjeHus U
pacxona

4.

HenpasunbsHo 3a1aHo 3Ha4eHne 00BEMHOTO pacxoa.
YactuuyHo 3alwmiicsi BXOOHOH (uibTp. BeimomHure
OYHCTKY WJIM 3aMEHY.

Yactnuno 3abwiack NPEKOJNIOHKA.  Brimonnute
OYHCTKY WM 3aMEHY.

YactuuHo 3abunack mpoxonHas ¢putra. BeimomHure
OYHCTKY WJIU 3aMEHY.

(Ilpumeuyanme. 1-4 HaxomaTcs B CHCTEME IOJa4H
HOJBIKHOM (ha3bl 10 TATUMKA JABJICHHS)

5.

3arpsa3HéH OoOpaTHBI KiamaH. BBIMOTHHUTE OYHCTKY
WU 3aMEHY.

Teub B cucreme. IIpoBepbre Bce coenuHeHus. 3ats-
HUTE WM 3aMCHUTE.

Bonpmioe 3HaueHue
nepenazna AaBjieHus,
cepie 115 % ot
HOPMAJIBHOTO, IPH 3TOM
pacxoj HOpMasbHBbII

YactuyHo 3abunack mpoxonHas ¢purra (€cau OHa
HaXOAUTCS TI0CHIE JJaTYNKA JaBJIeHHs). 3aMEHHTE e€.

YacTruHO 3a0MIIach 3allUTHAS KOJIOHKA. 3aMEHUTE Ee.

YacTuyHO 3a0MIICS COCOMHUTENBHBIH TPyOONpPOBOA.
3amenure €ro.

YacTuuHo 3a0Hiack MeTis HHKEKTOpa. 3aMeHuTe &e.
BBenena mpoba, coxepikamas 0OJbIIOE KOIUYECTBO
TBEPABIX MUKpovacTuil. [Ipopunsrpyiite npody uepes
COBMECTUMYIO MeMOpaHy.

BBenena mpoba, pacTBOpEHHass B pacTBOpHTENE, HE
CMEIINBAEMOM WM HECOBMECTHMOM C IIOJBIKHOM
¢asoii. I3mMenunTe nmopsiiok paboThI.

YacTuyHO 3a0WMIKCh KOJOHKA MM BXOAHas (purra
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KOJIOHKH. 3aMEHUTE HX.

(Ilpumeuyanwe. 1-7 B ToOpsIKe CIENOBaHUS IOTOKA

MOJBIKHOH (asbl).

8. HenpaBwibHO MpPUrOTOBNIEHa MOJBWXHas (asa (Te-
nepp e€ BSA3KOCTh CIMIIKOM BBICOKa). Ilpurorossre
HOBYIO.

9. YactuuHo 3a0uncs AeTeKTop. BeImonHUTE 0YHUCTKY.

(ITlpumeuanue. [Ipu rpaiueHTHOM 3TIOUPOBAHUU 3HAYECHHUE

BA3KOCTH MPOXOJUT 4Yepe3 MaKCHMyM, COOTBETCTBEHHO,

HMeeT MaKCHMYM H TIeperaj JaBICHHUS).

Beicokuii nepenan 1. 3abumack mpoxoxHas ¢puTTa (€CIM OHAa HAXOIHUTCS
JIaBJICHUS, 3aIUTa MOCJIE JaTYNKa JAaBlIEHUs ). 3aMEHUTE e€.
ABTOMAaTHICCKN OTKIIFO- 2. 3abunack 3aniUTHAs KOJIOHKA. 3aMEHUTE e€.

Haer cucreMy 3. 3abuics COeNMHUTENBHBIH TPyOOIpoBOA. 3aMeHHTE

€ero.
3abunack MeTIs HHXKEKTopa. 3aMeHHTe eé.

5. Benena mpo6a, comepikamasi OOJBIIOE KOJINYIECTBO
TBEPABIX MuKpodacTull. [Ipodunsrpyiite mpoby depes
COBMECTHUMYIO MeMOpaHy.

6. UYactnyHo 3a0WJIMCH KOJIOHKA WJIM BXOAHAs (QpUTTA
KOJIOHKH. 3aMEHUTE HX.

(Ilpumeuanue. 1-6 B mopsake IPOXOXKACHUS MOIBHKHOMN

dasbr).

7. Bsenmena mpoba, pacTBOpEHHAas B OIIOCHTE, HE
CMEIIMBAEMOM WM HECOBMECTHMOM C MOABMKHOI
¢azoii. I3MeHNTE METOMUKY ITOJrOTOBKHU MPOOHI.

8. Hmeer MecTo HOpMaJbHOE CTapeHHe KOIOHKU. OObIU-
HO MpU OTOM Iepenaj JaBJICHHS IOCTCIIEHHO
MOBBIIIAETCS, MOKAa HE IOCTHraeT 3aJaHHOro IIpe-
JIENBHOTO 3Ha4deHus. Yaie BCEro 3TO ciaydaercs Mpu
TPaJUEeHTHOM OSIIOMPOBaHUM (KOTJa B XOJE€ OIbITa
mepenajg; AaBleHHs OOBIYHO HE KOHTPOIUPYIOT
HETIPEPBIBHO).  BBIMONHMTE  OYMCTKY  KOJIOHKH
(oOpareHreM OTOKa) WM 3aMEHUTE e€.

Bpewmst ynepxuBaHus 1. IlpoBepsTe 3HaUEHHE CKOPOCTH MOTOKA.

BCCX KOMIOHEHTOB 2. IlpoBepbTe cOCIMHEHUS Ha HAJIUYUE HEOONBIINX
U3MCHSICTCS Ha OHY U TY tedell. [loaTsHuTe yrmoTHEHHUS.

KE BETHIHHY 3. Bo03MOXHO, HCHONB3YyeTCS Apyras KOJOHKa (IIpo-

BEpbTE€ COOTBETCTBHE HOMEHKIATyphl  KOJOHKH,
TpeOyeMoil 10 MEeTOIHKE, PEaNbHO HCIIOJIb3YEMOM:
(upMa-U3roTOBHUTENb, JUIMHA, BHYTPEHHHH JAWaMETp,
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3epHEHUE, THUII).

Bpewms ynepxusanus
HU3MEHUIIOCH, IPUYEM TEM
CHJIbHEE, YeM I1033KE
BBIXOJIHUT ITHK

IIpoBepbTe cOCTaB MOABMKHOM (ha3bl.

CunpHO M3MeHunach temmneparypa. Ilponymaiite Bo3-
MOXKHOCTh HCIOJB30BaHHS DETYIATOPOB TeMIlepa-
TYpBL.

Bo3moxHO, wucnone3yercss apyras KOJOHKa (Ipo-
BEpPbTE€ COOTBETCTBUE HOMEHKIATYpPHl  KOJOHKH,
TpeOyeMoil 10 METOIWKE, PEaTbHO HCIIOJIb3yeMOM:
(GupMa-N3roTOBHUTENb, AJIHMHA, BHYTPEHHHH IHaMeTp,
3epHEHUE, THUII).

Kononka mcnone3yercss ¢ ApYruM HOH-TIAPHBIM pea-
TEHTOM WM MOJU(UKATOPOM MOABIKHON a3kl
TiarenbHO IPOMONMTE KOJIOHKY CaMbIM CHJIBHBIM
COBMECTUMBIM JJIIOEHTOM HIM HCIOIb3YHTE HOBYIO
KOJIOHKY.

Bo3MoHO, KOJOHKAa JAe3aKTHBHUpPOBaHA (HANpHUMeED,

CHJIMKaresJib — NOJ JAeiicTBueM Bojasl). I[loBTOpHO
aKTUBHUPYITE U ypaBHOBECHTE KOJIOHKY.

Bpewms ynepxusanus me-
HSIETCSI CIIy4aiHbIM
o0pazoM (1Ipu 3ToM
MO2KET HaOII0AaThCs
U3MEHEHHe Tepenaa
JIABJICHUS )

TToNHOCTBIO YpaBHOBEChTE CHCTEMY (B HEKOTOPBIX
CIy4asx I 3TOTO HY)KHO OCTaBHTH €€ Ha HOYb IPH
MajioM pacxoze).

IIpoBepbTe, HET M Teyel B COCAMHCHHUSX H BOKPYT
MOPIIHEBOTO YIUIOTHEHHUs. BBITONIHUTE PEMOHT WK
3aMeHy.

BrrmosrHuTE 0YMCTKY OOpATHBIX KIIaaHOB.
B cucreme nmeercs Bo3ayIIHas MpooOKa.

a. YcTpaHnTe NPOMBIBAaHHEM Iy3BIPDHKH BO3IyXa U3
CHCTEMBI (T.€. BXOJHOTO (DUIIbTPA, COSIMHUTENBHBIX
TpyOONIPOBOOB HHU3KOTO HaBICHUS, OOpaTHBIX
KJIaIlaHOB).

0. [lerazupyiite 3Jr0€HT.

Voenurech B NpPaBUIBHOCTH PACIONIOKEHHS pe3ep-
Byapa C 3JIOCHTOM (BBILIE T'OJOBKH HAcoca, 4TOOBI
ObLIa 0OecIIeYeHa 10/1a4a 10 IPUHIUITY CH(pOHA).

B wuszoxparuueckomM pexuMe, €clid CMELICHHE pacT-
BOpUTEJIEH OCYLIECTBISICTCS C MOMOIIbIO Hacoca, a B
TPaJIMCHTHOM PEXHME — B JIFOOOM CIIy4ae MpOBEPhTE
(YHKIIMOHUPOBaHKE KJIANIAHOB, C TOMOIIBIO KOTOPBIX
3aJ1a€TCs COCTaB.

VBenuyeHue MUpHHbBI
(omHOTO IHKA) WITN
YXYJULCHHE Pa3pelleHus

IIpoBepbTe TpaBMIBHOCTH BBIOOpAa BHYTPEHHETO
JHaMeTpa COeIUHUTENBHBIX TpyOok. Ommobka cuiibHee
CKa3bIBaeTcsi (opMax NHKOB, BBIXOAAMINX paHBILE.
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(HECKOJIbKUX MTUKOB) —
cHKeHne P PexTHs-
HOCTH CHCTEMBI

[Ipu HEOOXOAUMOCTH, 3aMEHHUTE TPYOKH.

[IpoBeppTe NpaBMIILHOCTH COEOUHEHUN C rallkaMu U
O00XMMHBIMH BTYJIKaMH. BEBIIOJIHUTE 3aTsSHKKYy WIH
3aMeHy.

(B 06oux 3THX ciiyyasx HapyLICHHE CHIbHEE CKa3bIBACTCS
Ha NHKaX, BEIXOMSAIINX PaHBIIE).

3. IlpoepsTe paboumne mapaMeTpbl KOJOHKH Ha TECT-
pacTBOpax (OIHCHIBaEMOE SIBIEHHE HOPMAJbHO JUIS
CTapbIX KOJIOHOK). Ecmm KomoHka K JanbHeHIIei
9KCIUTyaTal[M HEMPHUTO/IHA, 3aMEHHTE €€.
Viunenue 1. IIpoBepbTe MpPaBUIBHOCTH COCAMHEHHMH C TalkaMHu U
HHCHAJAIoIeH JacTn OOKMMHBIMH ~ BTYJKaMH,  OCOOEHHO  oOparmas
IIMKA WM paclleIIeHHe BHIMaHHUE Ha COSIUHEHMS TPYOOIIPOBO/Ia C KOJIOHKOH.
IIMKa (CHIKEHHE Ecnn Heo6XoanuMo, BBITIOTHUTE 3aTSKKY MM 3aMEHY.
apexTiBHOCTH CHCTE- 2. B nmnoxmewkHOW (aze 3akoHUWICH MOAH(DUKATOD
MEI) (mampumep, TOY unmu TOY). IIpuroroBbTe CBEXYyIO
MIOABIDKHYIO (hasy.
3. Moaudukatop TOABIKHOW (a3l  BBIMBIT U3

MOABIKHOH (ha3el. [IpUroToBETE CBEXYIO TTOABIKHYIO
¢aszy.

(Ilpumeuyanue. B cmyuasx 3 u 4 mpUrOoTOBBTE CBEXKHUH

JMIIOGHT W  BBIIOJHHUTE IOBTOPHO yPaBHOBELIMBaHUE
CHUCTEMBI).
4. Tlpu npoOOIOATrOTOBKE HCIOIh30BaH HOBBIA WM He-

noaxonAmuil pacteoputens (Hanpumep, TI'D). Yacto
Ha0mlofaercs,  ecaM  Npd  [pOOONOArOTOBKE
ucrosp3yercst 6osiee cnalOblid (4eM MOABIDKHASA (asa)
pacTBOpUTENIb ~ WJIM  MEHAETCS  ero  COCTaB.
[IpuroroBbTEe CBEKHIA PaCTBOPUTEINH JUIS IPOOHI.

Henpensunenubie n3aMeHEHH MaTPHULIBI ITPOOKI.

3arps3HeHne (QPUTTHI
3aMeHy).

(BI:IHOHHI/ITG OYUCTKY WU

3arpsi3HEHHE WM CTapeHHe KOJOHKH (BBIIOJHHUTE
OUHUCTKY WIH 3aMEHY).

Pa3mepsl onHOrO MM He-
CKOJIbKUX TTHKOB H3Me-
HSFOTCSI, OZTHAKO COOTBET-
CTBYIOILIEE BPEMS
YAEPKUBAHUS OCTAETCA
[IPABUJIbHBIM.

IIposeprTe 3HaueHne kodpdurmenta oTkuka (R))

i cranaapra. Eciu Ry u3MEHWIOCh, TO:

a. Bo3MOXHO, cTaHmapT HCHOPTWICS; NPUTOTOBHTE
cBeXuil (M yOemuTech, YTO ISl TPUTOTOBIICHUS
CTaHJapTa HUCIOJB3yeTCd TOT )K€ PEakTWB, a Ui
MPOOOTIOATOTOBKY — IPABHIBHBIA PACTBOPUTEIID).

0. BeImmosHuUTE 0YNCTKY MHXKEKTOpA U IIIPUIA.

B. YOenurech B TNPaBUIBHOCTH 00BEMa BBOIAMMOI
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IpOOBL.

i. Pygnoii mmxekrop. IlpoBepsre 00BEM mneTin-
J03aTopa, a €CIM HCIOIb3YeTCs BBOA C
YaCTUYHBIM 3allOJJHEHHEM IeTIH, — MpPaBHIb-
HOCTb 00BEMa MpOOBI, BBOJMMOTO B IETIIO
(mompoOyiiTe mHepedTH Ha BBOA C IOJHBIM
3allONIHEHUEM TMETIM; 3aTeM BBITMOIHUTE TI0
Menbuied Mepe 200-xkpaTHOe TEepenoJHEHUE
TICTIIN).

ii.

=

Asroumxexrop. [IpoBepbTe ycTaHOBKH 00BEMa
U pasMepa IeTiH-J03aTopa. YOemurech B
MPaBWIBHOCTH YCTAQHOBOK IIO TIojade HpOObI
(HampuMep, Ha ce0s1/0T ceOst; BI3KOE BEIIECTBO 1

mp.)

bonboii ypoBeHs 1yma
HYJICBOH JIMHUU

W3oxpatuyeckoe smoupoBanue (Y@ gerexrop):
JUTMHA BOJIHBI IETEKTOPa CIIUIIKOM OJIM3Ka K IpaHUIe
nporyckanus. llIym cuibHO MeHsieTcs OT MapTHU K
MapTHH pacTBOpHTENs. Bribepure mapTuio, marouryio
HAaUMEHBIIHI yPOBEHB LITyMa.

M3oxparnueckoe Wix rpaiueHTHOE SITIONPOBAHNE:

a. CucremMa He MOJNHOCTBIO YpaBHOBEIIEHA, MPOJOJ-
KaiiTe IPOKaYnBaTh MOJBIKHYIO (azy.

6. Benena zarps3aénnas npooa.

I'paguentHOe HIIOMpOBaHUE: OJWH MM HECKOJIBKO

KOMIIOHEHTOB HOJABIKHOH (ha3bl 3arpsi3HEHbI. VICTbI-

TalTe Kbl KOMIIOHEHT I10 OT/JEIbHOCTH.

3arps3HeHa KIOBeTa JETeKTOpa. BBINOIHUTE OYMCTKY

KIOBETHL.

Bospymmnas npoOka B KroBeTe. YmanuTe BO3AYX U3

KIOBETbI IIPOMBIBAHHUEM.

VYcraHOBKa 4YyBCTBUTENBHOCTH W3MEHEHAa Ha Ooiee

BBICOKYIO; IIIyM CTaHOBHTCS 00JIee 3aMETHBIM.

[peiid HyneBoi TMHUN

CucremMa He NONHOCTBIO YypaBHOBENIEHa, HPOJOJI-
XKaiiTe IPOKaYNBaTh IOJBIKHYIO (a3y.

W3mensiercst temmneparypa cucremsl. Mcnonb3yiite
TepMOCTaT MM JpyrHe CPEACTBAa PETyINPOBaHMS
TeMIIepaTyphblL.

CoctaB »dIIOGHTa MEHSETCS H3-3a ITOCTOSIHHOTO
OGapboTupoBanus.  Brmmonaute — GapOoTHpoBaHHE
pacTBOPUTENS, 3aT€M 3aIlOJHUTE TelIMEM HaJIOBEpX-
HOCTHEI 00BbEM B pe3epByape.

O6yCJIOBJIeH B3aUMOJICHICTBHEM KOMIIOHCHTOB
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UMOUPYIOIIEH  CMECH;  YCTPaHEHHIO  HPOCTBIMH
CpelcTBaMU He MoIaéTcsl.

5. VYbemurech B TOM, YTO KIOBETHI JIETEKTOpa (B TOM
YHClle, STAJIOHHAs, €CIHM HCIIONB3YeTcsl) He 3arpss-
HEHbI ¥ yPaBHOBELICHBL.

CMeleHue HyJ1eBor 1. HM3MeHHIHMCH yCTAaHOBKH JETEKTOpa (Hampumep, JUIMHA
JIMHUH BOJIHBI I€TEKTHPOBaHUs). VI3MeHHUTe Ha IpaBHIIbHEIE.

2. JerexktupoBanue B Y@ nuana3one Ha Majioi JUIMHE
BOJHBI, TPU OTOM OJJIOGHT HE JIera3upoBaH.
BrImoHuTe nera3amnuio dIIF0CHTA.

3. Hcnome3yercs HOBas MapTHsS PACTBOPUTENS WM
HOBBI cocTaB 2moeHTa. Ecau cMmeleHue HeBenuko,
npojomkaiite padory. Ecmm Bemuko, ybGemurech B
NPAaBUIBHOCTH  COCTaBa JJIOCHTa MIM  3aHOBO
MPUTOTOBBTE JIIOCHT.

Henpensunennele nuku 1. U3smenenus B mpobe (yCTpaHeHHIO He MOLIAETCs;
Ha XpoMaToTrpamMmMe €IMHCTBEHHAs] BO3MOXKHOCTb — pa3paboTaTh APYTryro
METOJIUKY MPOOOIIOATOTOBKH).
2. M3okparuyeckoe WM rpaJdeHTHOE TI0NPOBAHUE:

a. 3arps3Henue npoObl. BBenure npoby uncroro pact-
BOpUTETS Ui poOOMOArOTOBKH, YTOOBI
IIPOBEPUTH, HE OOYCIIOBIEH JH MUK 3arpsi3HEHHEM
pactBopurens. Ecnu na, 3aMeHHTE pacTBOpHUTENs H
noBroputre omelT. Ecam Her, mmk o0yciioBieH
KOMIIOHEHTOM MaTpHIIBI TPOOBI U, CKOpee BCETo, HE
MOXeT OBITh YCTpaHEH 0e3 M3MEHEHHS METOHMKU
MpoOOIOATOTOBKH.

6. [Tepenoc u3 mpenpiaynieil npobsl. MoxeT HMeTh
MECTO MOIa/IJaHie OCTaTKa Npeablaymieil mpoosbl u3
HIKEKTOpa (WIM INIpuIa), JuOo IIIOMpOBaHHE
M03/1HO BBIXOJAIINX MMKOB MPEbLIYIIEH MPOOBI.

3. TI'pagueHTHOE DIIOMpPOBaHHE

a. 3arps3HeHue TOABIKHON (a3pl. V3MeHuTe Havdab-
HBI OTPE30K BpPEMEHH, Ha KOTOPOM COCTaB HeE
MEHSIETCS, 4YTOOBl TpOBEpUTH Ooiee  ciabbIit
pactBOpHUTENs. B0O3MOXKHO, HEOOXOANMO HCIIBITATh
KOMITOHEHTEHI JJIIOSHTA T10 OTACNILHOCTH. 3aMeHsiTe
MOOYEPENHO KAKABI KOMIIOHEHT Ha HOBBIA (W3
HOBOH NApTHU MU CBEKEBCKPHITOTO (p1akoHa).

0. [Teperoc (cM. BbIIIE).

HeBocnpouspoaumslie 1. Jerexrop

Pe3ybTaThL a. [IpoBepbTe BBIXOJHYIO SHEprur0 McrouyHuka. Eciu
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€€ 3HAYCHHUE CHHIXCHO, 3aMCHUTC UCTOYHHUK.

6. [IpoBepsTe HanmMuue Tedeil M Iy3BIPHKOB BO3IyXa.
IIpomoiite cucremy.

B. [IpoBepbTe yCTaHOBKH JETEKTOpa M CUCTEMBbI cOOpa
1 00pabOTKH JTaHHBIX.

r. Yoeaurech B TOM, 9YTO HE W3MEHHICS IOPSIOK
WHTCTPUPOBAaHUS  (ONpPEHENCHUS  3aBHCUMOCTHU
TUTOIIA/U ITUKA OT BBICOTHI).

I. Yoenurech B TOM, YTO HE U3MEHWINCh MHTCPBAJIBI
UHTETPUPOBAHUS, a MapKepbl, MOKa3bIBAIOLIHUE, I1Ie
HauMHAeTCd M 3aKaHYMBACTCS HHTETPUPOBAHHUE,
BBITJISASIT HOPMAJIBHO.

HNuxexrop

a. Ecnmu cxoauMocTh IIpU TIOBTOPHBLIX BBOJAAX CTaH-
Japra YXyaumuninacs, BO3MOXHO, HUHXCKTOP
HYXIA€TCA B OUHCTKE.

6. Yoenutech B TOM, 4YTO Ui HPOOOMOIrOTOBKU
HCTIOJIb30BaH MPABUIBHBIN PACTBOPHUTEIb.

B. YOenmurech B TOM, 4TO JUIsl NMPOMBIBKH HHXXEKTOpa
UCIIONB30BaH MPaBUIbHBIN PACTBOPHUTEND.

Yb6enurecb B TOM, 4TO IMapaMeTpbl CHUCTEMbI cOopa
JAHHBIX HE HM3MEHWINCHh (TOYKM IycKa o0paboTKu
IMKa, 4acTOTa KBaHTOBAHHUS, MapamMeTpbl TPYIIHPO-
BaHMSA U TIp.).
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ANGABUTHO-MPEOMETHbIV YKASATESb

ANOABUTHO-MPEOMETHbIV YKASATENb

HemraTtHeie CUTyallud W WCTOYHHUKHU BO3MOXHBIX OH.II/I6OK, a TaKXKeE Ta6HI/IHBI

BbIJACJICHBI TOJYKUPHBIM IHpI/I(l)TOM.

Ancopbuus
AJIFOMHHUS OKCHJT
Amnanur

pa3iokeHne B KOJOHKE

pa3nokeHne B pacTBOpE
AHNOHOOOMEH: CM. 0OMEH aHHOHHBIH
AHoMmainus nuka

HoTepst

pacierieHre

yBEIMYEHHE Pa3MEPOB
AcumMmeTpust
Addunnas xpomarorpadus
AnertoH
BI'T (OyTHIArHIpOKCHUIMPOBAHHBIH TOIYOT)
brokupoBaHue OCTaTOUHBIX CUIIAHOJIBHBIX TPYIIIT
bapa 3akon
Bamunmanusa

JeTeKTopa

HHKEKTOpa

KOJIOHKH

METOUKA

Hacoca
BBoa npoOsl

HEBOCIIPOU3BOJIIMOCTb
Bsaumopeiicteue

rugpodobHOe

GnUANHUE HA YOepIICUBaHUe
MeTanIopuIsHOe

GIUAHUE HA ydepafcueaHue

47-48

88

86

K11, 293
183, 247

255
278
288
K8, 284
48
117
194
183
98
140
81,321
323
322
323
324
322
29
2,268

272
272
272
272
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ANOABUTHO-MPEOMETHbIV YKASATESb

crnanopuIbHOE
6NUAHUE HA YOEPICUBAHUE
npomugodeticmayrouyue 000agKu
Bojna
KaK MCTOYHHK ITHKOB
KaK UCTOYHUK (POHOBOTO LIyMa
OKOHHas JiHarpaMmma
pabouue nmpezaenb
poct GakTepuii B ~
Bpemst BbIX0Ja HEYICP/)KMBAEMOT'O0 KOMIIOHEHTA
Bpewms ynepxusanus

CIIBUT

Brynka o6xumHas
MOHTaX

BBIHOCIMBOCTE METOIUKH

BricanuBanue

BricoTa nuka

BbricoTa, 3xBUBaJIEHTHAsI TEOPETUUECKON Tapeske
(BOTT)

Bsskocts
pactBopurenei
BIIMSAHHUE Ha ITPoOy
BJIMSTHHE TEMIIEPATYPHI
BBICOKAsI, BIUSIHUE
3aBUCHMOCTb OT COCTaBa PACTBOPUTEILSL
HH3Kasl, BIUSHHIE
Iaiika-BTynKa, cOopka
T'onoska Hacoca
I'papuent
IpOOHEIH
npopuau
I'panuna nponyckanus B Y@ auanasoxe
OTJICIIbHBIX PACTBOPUTENEH

I'pymnmsl cuaHOIbHBIE

424

272

272

293

190
PC17,193
PC14, 186
73

74

190

51

47,51

PI12, 208; PII3, 210;
PII4, 213; H2, 232

35
42,305
84

179

52

54

14
Tab6u. 6, 407
254,268

168

PC9, 167

167

PCS8, 166

42-43, 305

18

12,99

73

16, 159-162

140, Taéa. 3.2. 141
Taéua. 1, 397

90



coceqHue (BUIMHAIBLHBIC)
TapHbIe (TeMHHAIBHBIC)
JlaTauk qaBICHUS
JIBoeHue NMKOB
Jeraszarop
KaK UCTOYHUK 3arpsi3HEHUN
BIIMSTHHE Ha PaCTBOPHUTEID
Jlerazamus, criocoObl
JembrupoBanue kosieOaHu TaBICHUS
Jenatyparus 6enkos
JlepuBatuzanus
Jerexrop
pedpaxTomeTpudecKuit
eUAHUE MeMnepanmypbl
3qukanueanue
yIBTPadHOJIETOBOTO AUAIIa30Ha
JIMOJTHO-MaTPUIHBII
U3MEHEHHE OTKIIHKA
neperpyska
MOCIIEJOBATEIbHOE BKIIOYEHHE
(iryopuMeTpHdecKuit
IIyM B ~
Junamerp 3epHa
Huddysus
BUXpeBast
TIPOJIOJIbHAS
3aMeHa pacTBOPUTENS
3epHeHHe, CM. TUaMEeTp 3epHa
H3otepma
Nuxexrtop
aBTOMaTHYECKUI
py4HOI
WncTpymeHTEL, Habop
Kasuranus

KaTnoHooOMeH: cM. 0OMEH KaTHOHHBIIN

ANGABUTHO-MPEOMETHbIV YKASATESb

90

90

22

PIN2, 208
224
B®4, 229
B®3, 228
211

20
284-286
95

40
310-312
311
212,313
306-310
308-310
15,319
16, 319
14, 318-319
314-315
I3, 315
Ta6u. 10, 414
62-63

63

62

221

60
27,259
266
263
133
166

425



ANOABUTHO-MPEOMETHbIV YKASATESb

Kucnopon pactBopéHHBII

Kucnora COJIgHas, BO3JCICTBHUE HA HCPIKABCIOIYIO
cTalib

Knaman oGpaTHbIii
OYMCTKA
Kononxka
3all[UTHAs
HOHOOOMEHHAst
Ha IIUKJIOIEKCTPHHAX
TaTpOHHas
IMupkie
TOHKas
nepexo0 om AHAIUMUYECKOl KOIOHKU
XupajbHas
3aMeHa (PUTTHI
MOHTaX
neperpyska
MIOJIaBUTEIIbHAS
notepst a3pdexTuBHOCTH
MIPOMBIBaHUE (OYHCTKA)
TpyOKa JUIsl U3TOTOBIICHUS
XpaHeHue
Koappumuent
EMKOCTH
OTKJINKA
pa3MbITHA
Kpemunus okuch (CHInKaress)

Kpusas rpaxynpoBodHas: cM. KpuBas
KanuOpoBOYHas

Kpusas xanubpoBoyHas

Krosera npotounas
BO3/IYLIHbIE ITy3bIPbKH
3arpsi3HEHHE
HCTOYHUK M3ITydCHUS

TCYb

426

211
PC10, 168

17,19, 229
234
31,271,274
30-31

108

121

38

120

K13, 295
295-296
119
279-280
276

K12, 293
114

K9, 288
276

33

277

51
80
59
88

74

317
316
318
317



ANGABUTHO-MPEOMETHbIV YKASATESb

JIuHeHOCTh neTeKTopa
JIunus HyneBas

Apeiid

CMEILEHUE

Mamxera: cM. BTYJIKa 00KHUMHAs
MapxkupoBka (KOJIOHKH)
Macconepenoc
Mukpokos0oHKa
MUKpOYaCTHIIBI TBEPIBIC
HaOuBka

Kak Marepua

Kak Ipo1iecc
Hacoc
HecmemmuBaemocts pactBopuTeneit
Ob6meH

AHUOHHBIN

KaTHUOHHBII
O0béM

BHEKOJIOHOYHBIN

MEPTBBIi1, BpeMsi MEPTBOE

TpyOKH, pacyéT 10 BHYTPEHHEMY AUAMETPY H
JUTHHE

OnTumusanus pasaencHus
OKOHHas AuarpaMma
MPOOHBIN TPATUECHT
TpeyrojbHas [uarpaMma 3JII0CHTOB

OcaxaeHue
B cucteme BOXX, ynanenue
conen
Ha BXOJHBIX (QIIbTPax

[Tapamerp nossspHOCTH

[Mapamerps! muka

Ieperpyska

JeTeKTopa

75

1,312

PC2, 147; PC7, 158;
PII3, 210

278
63

296
159

31

33

9,17

169; PC11, 173

109
109

64,299
14, 300
Tabn. 3.4, 264

67
72
73
71

179-181
PC13,179
B®d1, 224-225
69

65

16, 319

427



ANOABUTHO-MPEOMETHbIV YKASATESb

CHUCTEMBI
Ilepexucu
B3aMMOJICHCTBHE C aHATUTAMH
HCTIBITaHHE Ha 00pa3oBaHHe
obpa3oBanue B 3¢upax
[lepenoc u3 npeapiaymeit mpoobl
Iepenan naBnenus
CJIMIIKOM BBICOKHMH
CJIMILIKOM HU3KHUH
[letnsa-no3arop nHkeKTOpa
IMuk
«Ha 00paTHOM rpaJUeHTe)
CUCTEMHBIHN
IInotHOCTH pacTBOpUTENEH
[Tnymxep
Tornomenne GpoHOBOEC
Toka3zarenu cucTeMsl
ACHMMETPHS
K03 PHUIIUECHT OTKITNKA
paspereHue
Ioka3zarens mpenoMIIeHHs! pacTBOpUTENEi
INonnmepHoe npuBUBaHHE
Ilopa, pazmep
INopmiens: cM. mwIyHXep
IlopuineBoe yrioTHeHuE
3aMeHa
H3HOC
Iloreps naBnenus
IIpenen
KosmaecTBeHHoro onpeaenenus (LOQ)
oOHapyKEHUS
obnapyxenus (LOD)
9KCKIIFO3HU

IIpenkononka

428

293

PC14, 186
184

183

252; 111, 261

B®1, 224; K6, 279
PCS, 166
28-29

PC18, 196
PCS5, 155
Taéua. 1, 397
17

141, 143-148
321

323

323

323

Ta6u1. 2, 399
98-99

89

14
235-237
H3, 235
239

80
79-80
79

125
25, 240



ANGABUTHO-MPEOMETHbIV YKASATESb

IIpuBenennas BBICOTA,
TEOPETUYECKON Tapellke

OKBHUBAJICHTHAs

[purogHoCTH CHCTEMBI
[Ipoba
KaK HCTOYHUK aHOMAJIbHBIX TINKOB
BIIMSTHHC BS3KOCTH
BIIMSTHUE 3aMOPa’KUBAHUS M Pa3MOPaKUBAHHS
HEOHOPOIHOCTh
MIEPEHOC BEIECTBA U3 MPEeABIAYLIeH
pasbaBieHue
agmomamuyeckoe
pasioxeHue
[IpoGonoaroroBka
ITpon3BOAHBIX MONyYEHHE: CM. AEPUBATU3ALIHUS
[IpombIBaHME (OYKMCTKA) KOJIOHKH
[1y3b1ppKHU
[I93K, coBMeCTHMOCTE C PaCTBOPUTENIEM
Pabots! periaMeHTHBIE TPOQIIIAKTHIECKUE
rpadux
Pa3pemenue
HoTepst
Pacnipenenenue
Pacnipenenurens, auck
PactBopumocts
BOJIBI B PACTBOPHUTEIISIX
pacTBOpUTENEH B BOJE
PacTtBoputens
HEYCTONYMBBIN
ayemon
Xnopcooepoicauuil
agpupbl
CHJIBHBIH/CTa0bIi
YHUBEPCaAJIbHBIN
XJIOpCOAEpIKAIMN

ucnvimanust na HCI

55

83
27; TIC3, 250
255

254

252

250

252

252

H3,270

246

245

257

H1, 231
PC10, 168
135

Taoa. 3.5, 332
56

K9, 288

48

39

169

Tab6ua. 3, 401
Taoa. 4, 403

194
186
183
67

150
186
187

429



ANOABUTHO-MPEOMETHbIV YKASATESb

Heycmoﬁlmeocmb
pasjooicenue

€ 9MAHONIOM 6 Kauecmee
cmabunuzamopa

M3MEHYHUBOCTb OT MAPTHHU K MapTHH
HECOBMECTHMOCTh
coJiepKaluii cTabunn3aTop
XpaHCeHUE

Pacxon 00bémHBIIHA

HEBOCIPOU3BOAUMBIC U3MCHCHUA
HpeKpanicHue noga4u

PeaxTop nocTkonoHOUHBIN
Pesepyap
OUHCTKA
PobacTHOCTB: CM. YCTOWYMBOCTH METOIUKH
Psin smooTponHbIit
Curnan (HOHOBBII, CIMIIKOM BBICOKHIA
Curzain-1ryM, OTHOILICHHE
CuniKarenb: CM. KpEMHHUS OKHCh
JIeaKTUBUPOBAHHbII
Cunoxkcan
Croi#t yninoTHEHHBIN

CwmemnieHue IIpy rpaIMCHTHOM
DJIIOMPOBaHUHN

Ha BBICOKOM JIaBJIEHUH
Ha HU3KOM JIaBIICHUU
CMeImBaeMoCTh

CnekrpabHast 3aBUCHMOCTh Ko dumnenta
MOTJTIOIEHUS

IIIOEHTOB HOPMAIIbHO-(ha3HBIX

3II0EHTOB 00palEHHO-(a3HBIX
Crabunm3aTops! (11 pacTBOpHTENEiT)
Crannmapt

BHEITHUHA

430

PC15, 187
186
PC16, 189

256
PC12, 175
219
P2,217

H1, 231; H3, 235;
M®2, 243

P4, 220; P5, 224; H4,
238

42
10,215
P1,216

67
PC1, 142
71

91
90
34

17
17
169
142

150
144
219

80



ANGABUTHO-MPEOMETHbIV YKASATESb

BHYTPEHHUI

CranpapTHast KpUBas

CrannapTtHas onepaironsas npouexypa (COII)

CrerneHb pazjesieHus

Tabnmma cMemmuBaeMoCcTi

Tapenka TeopeTnyeckas

TemnepaTypa BCIBIIIKH pacTBOpUTENEi
Temnepatypa, BIUsHUE

TpeyronbHas auarpamMma 3JIIOCHTOB
TpemunoBaTocTs (copbeHTa)

TpyOka, 00BEM, pacuét o BHYTpEHHEMY
JMaMETpy 1 JUINHE

Tpy6omposos
COEIMHUTENbHBIN
HETIPaBUJILHOE COCINHEHHE
cHmkeHne 3pdexTHBHOCTH
Te4b
Vpasuenue Hokca
VY CTOHYMBOCTh METOAUKU
VYcTpoicTBO BBOAA IPOOBI: CM. HHXKEKTOP
®daza
HETIO/IBIKHAS
oOpaméHHas
MOJBIDKHAS
npucomosnenue
MPUBUTAS
DunbTp
BXOJIHOM
MIPOXOIHOM
OunbTpoBaHUE
IKCTPaKIMs ¢ MaTeprana GuibTpa
DUTHHT KOHLIEBOH
®dyopecueHnys, CaMOIIOTJIOICHNE
®purra

3aMCHa Ha KOJIOHKE

80

75

83

55

Ta6x. 9, 413
53

Ta6x. 8, 411
PIN3, 210

71

14

Ta6u. 3.4, 264

10
297

T3, 304
T1, 300
T2, 302
62

84

32

93

12

203-207
94-103

Ta6u. 3.3, 230
9-11, 232, 240
26

199-200

PII1, 203
32-35

315

26-35, 280
280-282

431



ANOABUTHO-MPEOMETHbIV YKASATESb

Xpomatorpadus refb-IpoHUKAIOLIAs:
cM. Xpomatorpadus 3KCKIF03MOHHAs

Xpomarorpadust HOH-TIapHast 104
Xpomarorpadust HopManbHO-(ha3Has 87
Xpomarorpadus IKCKIIO3UOHHASI 122
KannOpoBOYHAsT KpUBAst 124
YacTu 3amacHble 134
UyBCTBUTEIILHOCTD AECTEKTOPA 77
upuna nuka 53
[Hpuisr 27-29, 260
OYHCTKA 262
[Tym doHOBBIH PC3, 152; PC4, 153;
PCé6, 157
DIIOCHT 9,137
cMeHa
HecMewusaemule d10eHMmbl 222
cmeuusaemvle d0eHmbvl 221
HOMOTPaMMa CHJIbI 69
DnroupoBaHKUE U30KPATUUECKOE 17

OHA-K3MIUHT: CM. OJIOKMPOBAaHHE OCTATOUHBIX
rpymmn
D¢upst 183

432



BennuuHbl, 06bI4HO onpeaendemMsbie Nno xpoMartorpamMmmam

t=0 Bpemsi BBOga Npodbl

to BpeMs yaAepXunBaHusi Hecopbupyemoro
BellecTBa

te BpeEMSI yAEpXMBaHUA aHanM3uMpyemoro
BellecTBa

two LUMPWHA NMUKa Ha HYNEeBOW NMUHUM

a KoadpprumneHT pasgeneHns

Rs paspelleHve a=kz/ky

k' KO3 PULNEHT EMKOCTHU

k cpeaHmit koapDULMEHT EMKOCTM Rs = [2(t2 — tr1)] / (twor + twez)
(k' + K'2)/2) _

N UNCTIO TEOPETUYECKMUX TapErioK Rs = (WN/4)(a — 1)[k/(1+k)]

Lwb1—]

=0 to




