by ~

AEAAA IX YENOPAEOER

NOU TTCOU TOTOACCA YENODAEOEE

Okcmpakyuell Ha3bIBaeTCs MPOllecC U30UPATEABHOIO U3BAeUe-
HUSI KOMIIOHEHTOB >XMAKOU (MAM TBepAOM) (asbl Npu ee o6pabOTKe pacTBOPU-
TeAeM, KOTOPBIM XOpOIIO PAacTBOpPsAeT M3BAeKaeMble KOMIIOHEHTHI M OTpaHu-
YEeHHO WAM NPAKTUYECKU He PACTBOPSET APYyrHMe KOMIIOHEHTHEI MCXOAHOTO CBHI-
ppda. [ToaTOMy npuUMeHsAeMble IPU 3KCTPAKIUU PACTBOPUTEAU HA3BIBAIOT U30U-
pameAbHbIMU, UAU CeAeKMUBHBIMU.

B HedrenepepaboTke mpollecc 3KCTPAKIIUU NpPUMeHSeTCsd IIPU OUYUCTKe
CMa30YHBIX Macep, AU3EABHBIX TONAUB, AeacarbTU3AIUN TIXKEABIX He@TIHBIX
OCTaTKOB, U3BA€UEHUU apOMaTHUYEeCKUX YTAEBOAOPOAOB M3 OEH3UHOB IIHUPOAU3Q,
IIPOAYKTOB PU(OPMHUHTA AW AETKUX Ta30MAeld KOKCOBAHUS, W3BAEUYEHUHM BEICO-
KOKUNAIIUX UAU HEAETyYUX KOMIIOHEHTOB M3 CTOYHBIX BOA U T.I.

B IPOMBIIIAEHHEIX YCAOBUSIX AAS PA3AEACHUS PA3AMUYHBIX JKUAKHUX HedTe-
IIPOAYKTOB IIyTE€M 3KCTPAKIUU MCIOAB3YIOT TaKUe PACTBOPUTEAH, KaK (PEeHOA,
dypdypor, N-MeTUA-2-TUPPOAUAOH, AUSTUAEHTAMKOAB, BOAQ, KUAKUN IIPOIaH,
OeH30A, AUMETHACYAB(OKCHA, IIPOU3BOAHEIE MOpdoanHa U Ip. [Ipu skcTpak-
UM O30KEepUTa M Ilepe3rHa M3 TOPHBIX IIOPOA B KAyeCTBE PACTBOPUTEAS IIPU-
MEHSIOT O€H3UH.

B mocaepHee BpeMs M3-3a BBICOKOM TOKCHUYHOCTH (beHoAa U Pypdypora
HaMeTHAACh TEHAEHIWS 3aMeHBl 3THUX pacTBopuTeredl Ha N-MeTUA-2-IHPPO-
AMAOH.

IMpu cMmelieHUM PaCTBOPUTEASI C UCXOAHBIM CHIPbEM ITPOUCXOAUT Tepepac-
IIpepAeAeHue ero KOMIIOHEHTOB Me>KAY PACTBOPUTEAEM M OCTAABHOM YacCThEO
cMecu. UTOOBI M3BA€YL HY’KHBIE KOMIIOHEHTEl, HEOOXOAUMO IIOAYYUTH TETEPO-
TeHHYIO CUCTEMY, COCTOSIIVIO U3 ABYX JKUAKHUX (pa3, MeKAy KOTOPBIMU U pac-
IIPeAeAsIOTCS U3BAeKaeMble KOMIIOHEHTHI. PacTBOp, cocTodmINM U3 pacTBOPHUTe-
Ad U W3BAEUEHHBIX KOMIIOHEHTOB, HAa3bIBAETCSI JHKCMPAKMHBIM, a PacTBOP,
BKAIOUQIONIWUM HeU3BAeUeHHble KOMIIOHEHTHEI M PAcTBOPHUTEAb, HAa3BIBAETCd pa-
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¢uramupiM. TTOCKOABKY 3KCTPAKTHBIM U padUHATHBIN PacTBOPHL 0OpPa3yioT
PacCcAauBaIONIYIOCSI CUCTEMY, TO MX MOJKHO PAa3AEAUTh ITyTEeM OTCTAUBAHUS IIOA
AEMCTBUEM TPaBUTAIIUM UAU ITEHTPOOEKHBIX CHA.

V3BAeKaeMBINT KOMIIOHEHT WAM CMeCh HECKOABKHUX KOMIIOHEHTOB paclpe-
AEAdeTCs MeXXKAy SKCTPAKTHBIM M pPa(UHATHBIM PACTBOPAMU B COOTBETCTBUU C
3aKOHOM (Pa30BOT'O PaBHOBECHS:

K=x,/x,,
TA€e X; U X, — KOHIIeHTpPAlluU U3BAEKAeMOTO KOMIIOHEHTa B oOpasyrluxca da-
3ax; K — Koagpguuyuenm pacnpegereHus, 3aBUCALIAN OT IIPUPOABI CHUCTEMBHI,

cocTaBa U TeMIepaTyphl; 3HaUeHUe ero OIIPeAeAseTCsl 3KCIePUMEHTAABHO U AAT
AAQHHOM CHCTEMEBI OH SIBAIETCS BEAMYMHOM IOCTOSHHOM.

OOBIYHO C MOBHIIIEHWEM TeMIlepaTypbl PacTBOPUMOCTL B 00enx dasax
BO3pacTaeT, a IpU AOCTU)KEHHUM OIIPEAEA€HHOMN TeMIlepaTyphbl 00pa3yeTcs OAHO-
poaHEIN pacTBOp (K—1). B 3ToM cAydae He MOJKET OBITH OCYIIECTBAEH IIPOIEecC
3KCTPAKLUM, TaK KAK HEAb3sl Pa3sA€AUTh SKCTPAKTHBIM U paUHATHBEIM PacTBO-
pBl IyTeM oOTcTamBaHUg. [103TOMY AAS NPOBEAEHUS 3KCTPAKIUU TeMIlepaTypa
mmpoljecca AOAKHA OBITh HUJKe TeMIlepaTyphl O0Opa3oBaHUS OAHOPOAHOTO pac-
TBOpA.

ITpu BEIOOpPE PacTBOPUTEAT YUUTHIBAIOT €T0 U30MPATEeAbHOCTh M PacTBOPS-
IOLIYIO CIIOCOOHOCTB, KOTOPHIE AAYI Ka’KAOT'O PACTBOPUTEAS He ABASIOTCHA IIOCTO-
SIHHBIMM U 3aBUCST KaK OT TEXHOAOTHUECKMX YCAOBUM IIpoIjecca, TaK M OT XU-
MHYECKOI'O COCTaBa ChIpbs. UeM OoAbllle M30MPATEABHOCTH PACTBOPUTEAS, TeM
OoAee 4eTKO PAa3AeAsIOTCS KOMIIOHEHTHI IIPH KOHTAKTe C HUM, OOAbIIelN n30u-
PaTeABHOCTU COOTBETCTBYeT OOABIINN KO3(pdunueHT pacupepereHus K. Uem
BBIIIIE PACTBOPSAIONIas CIIOCOOHOCTh PACTBOPUTEAS, TEM OOABIIYIO MacCy H3BAe-
KaeMBIX KOMIIOHEHTOB MOJXHO PAaCTBOPUTb B HEM U TeM, CAEAOBATEABHO, MEHb-
1IIe ITOTPeOyeTCsT pacXop PaCTBOPUTEAS.

M36mpaTeAbHOCTh W PaAcTBOPSIONIas CIIOCOOHOCTh PacTBOPUTEAS apuabart-
HBI, KaK IIPAaBUAO, POCT OAHOTO IIOKa3aTeAs BeAeT K CHIDKeHHIO Apyroro. Ilpu
MNOBBILIEHUN TeMIIePaTyphl N30UPATEABHOCTE PACTBOPUTEASI YMEHBIIAETCs, a ero
pacTBopsoiasg CIOCOOHOCTh BO3pacTaeT U HAOOOPOT.

ITockoABKY mpomecc pasjpeAeHUs C IIOMOIIBIO 3KCTPAKIUM IIPOUCXOAUT
TOABKO IIPM YCAOBHUH, UTO CMeCh PACTBOPUTEAS U PA3AEAsIeMOro BellleCcTBa 00-
pa3yeT TeTepOreHHYIO CHCTeMY, HeOOXOAMMO BHIOMpATh TaKylO TeMIepaTypy
nmpoliecca, KoTopasg obecleunBaeT AOCTATOYHO BBICOKYIO H30HUPATEABHOCTb M
PacCTBOPSIOLIYIO CHOCOOHOCTE PACTBOPHUTEAS.

Ha mporjecc skcTpakiimy OKa3blBaeT BAUSHHE COOTHOIIEHNE PAaCTBOPUTEAS
U HUCXOAHOTO CHIPBSA. B cAydyae HeOOABIIOTO KOAMYECTBA PACTBOPUTEAS OH IPU
COOTBETCTBYIOIEHN TeMIlepaType IIOAHOCTLIO PAacTBOPSIETCS B MCXOAHOM CMecH,
00pa3ys roMOTeHHBIM pacTBOp. [Ipy OGOABIIOM KOAWYECTBE PACTBOPUTEAS KC-
XOAHAasI CMeCh IIOAHOCTBIO PACTBOPSETCS B PACTBOPHUTEAe, 00pa3ysd TaKKe OAHY
dazy. Kakpol BeAmdrHe OTHOIIEHUS PACTBOPUTEAbL — HCXOAHOE CBEIPbE COOT-
BETCTBYET OIPeAEeA€HHOe 3HaueHUe TeMIIepaTyphl, IIpU KOTOPOM M BEIIIE KOTO-
POl AaHHAd CMecCh 00pa3yeT OAHO(DA3HYIO CUCTEMY.

Ha puc. IX-1 npuBepeHa TUNIMYHAA KPUBass PACTBOPUMOCTH, CBA3BIBAIOIIAS
TeMIIlepaTypy PacTBOPEHUS M COCTaB CMECU PACTBOPUTEAS C MUCXOAHBIM ChIPHEM.
Huke KpuBOM PacTBOPUMOCTU HAXOAUTCS OOAACTH PACCAAUBAIOLINXCS PACcTBO-
pOB, BEIIIIE — OOAACTh F'OMOTEHHBIX PACTBOPOB.

[NoBBIllIeHNE TeMIlepaTyphl PaCTBOPEHUS, MIOHW)KEHUE PACTBOPSIOIIEN CIIO-
COOHOCTH pPacTBOPUTEAS U IIOBHILIIEHUE €r0 CeAeKTUBHOCTU AOCTUTAIOTCA AOOaB-
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Puc. IX-1. TunuyHass KpuBasi pPacTBOPHMMOCTH t
JKUAKHX CMecel: 4
I — rereporennas o6aactb; II — romoreHHas
obracTe; ¢ — TeMmepaTypa CpeApl; X —
KOHIIEHTpAlusI PacCTBOPUTEASI B CMeCU 1

=Y

A€HHEM B CUCTEMY KOMIIOHEHTA, KOTOPBIM XOPOIIO PACTBOPSETCS B PACTBOPU-
TeAe M 3HQUUTEABHO Xy’Ke€ — B HCXOAHOM paspensieMor cMecH. Takol MeTop
IIpUMEeHseTCs, HallpuMep, IIPU OUMCTKEe MaceA (PEHOAOM C HCIIOAB30BaHUEM BO-
ABl B KadeCTBe AOIOAHUTEABHOTO KOMIIOHEHTA, IIOHMJKAIOIero B3aMMHYIO pac-
TBOPUMOCTBL MacAa U (peHoAa.

AAS TIOBBINIEHWST B3aUMHOW PACTBOPUMOCTU PACTBOPUTEAS M UCXOAHOU
cMecH, NOHWJKEeHUS TeMIIepaTyphl PAaCTBOPEHMS U U30UPATEeABHOCTH PacTBOPHU-
TeAd B CUCTeMY AOOABASIOT KOMIIOHEHT, XOPOIIO PAaCTBOPSAIOIMIUANCA KaK B pac-
TBOPUTEAE, TaK U B MCXOAHON cMecu. Hampumep, Takyio pPOAb UrpaeT OeH30A

IIPU OYHUCTKE MaACeA JKUAKUM CEpPHUCTBIM AHTHUAPHUAOM.

At 3(pdeKTHBHOTO MPOTEKaHUs Ipoljecca JKCTPaAKIUU HEeoOXOAUMO  06ecledyuThb
WHTEHCUBHOE KOHTaKTHPOBAHWE PACTBOPUTEASI C PAa3AEAsIeMON CMeChI0 U OBICTpOe pas3pereHue
SKCTPAKTHOTO M Pa(MHATHOIO PACTBOPOB, UYTO OIPEAEASETCS COOTBETCTBYIOIIMM alllapaTypHBIM
oopMAeHEEM IIpoIiecca.

CKOpOCTE paccramBaHUs 0OPa30BaBIINXCS SKCTPAKTHOTO W padUHATHOTO PacTBOPOB B OC-
HOBHOM OIIPEAEASIeTCSI Pa3HOCTBIO MAOTHOCTEH (pa3, CTEmeHBIO AUCIEePCHOCTU KalleAb U BSI3KOCTBIO
CIIAOIITHOM CpeAbl. B KOHEUHOM cueTe 3TU XapaKTEePUCTUKU 3aBUCAT OT IPUPOABI PACTBOPUTEAS U
Pa3AeAsieMOro CHIPBS, PACX0AA PACTBOPUTEAS M TeMIIepaTyphl IPoIjecca dKCTPaKIUH.

B Aro6om mpolecce 3KCTPAKIUM MOJKHO BBIAGAUTH TPU COCTABASIOIIME:
pPacTBOPUTEADB;, MU3BAEKAEMBIM KOMIIOHEHT, KOTOPBIM B OOIEM CAydae MOJKET
NIPEACTaBASITE COOOM CMeCh HeCKOABKMX KOMIIOHEHTOB; U HeW3BAe€KaeMbIM KOM-
IIOHEHT, B OOIleM CAydYae Tak’kKe SBASIONIUNCS CMeChbI0 HECKOABKUX KOMIIOHEH-
ToB. Kaykpas M3 yKa3aHHBIX COCTABASIOIIMX IIpOIlecca ONUCHIBAETCS ONpeAeAeH-
HBIMU (QU3UKO-XUMUYECKUMHU XapaKTepUCTUKaMU. B 3TOM CBA3U AAT pacueTa
IpoIlecca 3KCTPAKIUMU MIUPOKO UCIOAB3YIOT TPEYTOABHEIE AMATrPAMMEL.

ODAOATEUTAR AEAADAT TA

TpeyroabHas amarpamma (puc. IX-2) mpeacraBasgeT coOOU pas-

HOCTOPOHHHUM TPEYTrOABHUMK, BEpPIIMHBI KOTOPOTO XapaKTepu3yloT KaKoe-Aub6o

aAAUTUBHOE CBOMCTBO YHCTBIX HMAU OOOOIEHHBIX KOMIIOHEHTOB (KOHIIeHTpa-

LIMIO, BSI3KOCTB, MHAEKC BSI3KOCTH U T.II.), @ Ka’KAQsd TOYKA BHYTPU TPEYTOABHU-
Ka OTBeuYaeT TPEXKOMIIOHEHTHON CUCTEME.

[TycThs cucTemMa COCTOUT U3 TpeX KOMIOHEHTOB A, B u L, mpeACTaBA€HHBIX
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A

Puc. IX-2. TpeyroabHasg AuarpaMma Puc. IX-3. TpeyroabHasi AarpaMma AAsl OTCYeTa
KOHIIEHTPAIMil BTOPBIM CII0COO0M

BepIINHAMU PABHOCTOPOHHErO TpeyroAbHUKa ABL, a Touka N BHYTPU TPEYyTOAB-
HUKa XapakTepu3yeT CMeCh YKa3aHHBIX KOMIIOHEHTOB.

ITOoCKOABKY IIpU 3KCTPAKIMU AAGBA€HHE NMPAKTHYECKH He BAUGIET Ha OOBEM
KUAKOM (pa3el, a IPaBUAO AAAUTUBHOCTA OOBEMOB OOBIYHO AOCTATOYHO XOPO-
III0 BBIIOAHSIETCSI IPU CMelleHUM, IIOTOKM MOTyT OBITh BhIpa>keHbl KaK B Mac-
COBBIX, TaK U B OOBEMHBIX €AMHUIIAX. TOrAQ, €CAM Uepe3 g, g U g, 0003HAUUM
COOTBETCTBEHHO MACCOBBIE IIOTOKU KOMIIOHEHTOB A, B u L, TO KOHIEHTpaluu
COOTBETCTBYIOIIUX KOMIIOHEHTOB OyAyT PaBHEL
X, = 9a Xp = 9B X, = 9L

9ga+t9p+9L ga*t9p+9L ga*t9p+9L

u
X, +Xxp+x;, =1.

B paBHOCTOpPOHHEM TpPEYrOABHHUKE CyMMa AAUH IEPIEeHAUKYASPOB, OIy-
IIeHHBIX W3 NPOU3BOABHOM TOYKU N, Ae’Kalllell BHYTPHU TPEYTOABHUKA, Ha €ro
CTOPOHBI, PaBHA BEICOTe TPEYTOABHUKA. [103TOMYy MOJKHO 3aIHMCaTh, YTO

a+b+1=h

Ecan IpUHATE BEICOTY TPEeyrOAbHHKA h 3a epuHuny uau 3a 100 epamHuMn, to
MVHBL OTPe3KOB @, b 1 I 6YAYT BhIPa’KaTh COCTaB CMECH B AOASIX €AWHUIILI MAU
B TIIPOIleHTaX. OTO CBOWUCTBO IIO3BOASIET MCIIOAB30BaTh PaABHOCTOPOHHUMU
TPEYTOABHUK AAS XapaKTePUCTHUKU COCTaBa TPEXKOMIIOHEHTHOM CMeCH.

Arobasg Touka N, paclIoAOKeHHass BHYTPU TPEYTOABHHUKA, OTBEYaeT CMecCH,
cocTosAIe W3 KOMIOHeHTOB A, B m L, KOHIIeHTpanuM KOTOPBIX IIPOIIOP-
IUOHAABHBI AAMHAM OTPE3KOB COOTBETCTBEHHO a, b u I

BuHapHass cMeCh HCXOAHBIX KOMIIOHEHTOB XapaKTepu3yeTcs TOYKOH,
HaXOAAIIEeNCsS Ha COOTBETCTBYIOIIEN CTOPOHe TpeyroAbHHKa. HampmMmep, Touka
F npepcTaBasieT coO0M cMeCh KOMIIOHEHTOB A U B, KOMIIOHeHT L B Hel OTCYT-
CTBYeT (AAMHA IePHEeHAUKYAIpPa, ONYLUIeHHOIo U3 TOYKu FF Ha cTopoHy AB, pas-
Ha HYAIO).

298



Puc. IX-4. TpeyroabHasi AuarpaMmMa, CTOPOHBI
KOTOPOHM HCIIOAB3YIOTCSI AASI OTCYeTa KOH-
IeHTpanuil COOTBETCTBYIOIIET0 KOMIOHEHTa
TPEXKOMIIOHEHTHOM CMeCH

=
A 1,0 X X~0| B

KoHneHTpanusa KOMIOHeHTa A B OMHAPHOM CMeCH XapaKTepH3YeTCs AAU-
HOY NepIeHAUKYASIpa @', & KOMIOHeHTa B — AAWHOMN IepleHAuKyAsipa b'. Tak
Kak TpeyroabHuku BCF u AGF nopo6HEL, TO @' Z BF u b' z AF, T.e. KOHIIEHT-
panuga KOMIOHeHTa A B OMHApPHOM CMeCH KOMIIOHEHTOB A m B mpomnopimo-
HaAbHA AAMHe OTpe3ka BF, a KOHIeHTpalusg KOMIIOHEeHTa B mponopruoHaAbHA
MVHe oTpe3ka AF.

Ha ctopone AL HaxopdaTcsi 6MHapHBIE CMeCH KOMIOHEeHTOB A m L, a Ha
cTopoHe BL — OuHapHBbIe cMecu KOMIOHEHTOB B u L.

EcAu M3 KaKAOU BepIINHEBEI TPEYTOABHUKA A, B 1 L OIyCTUTH IIepPIeHAUKY-
Adp Ha IPOTHBOAEJKAIYIO CTOPOHY, TO AAWHBEI MX OYAYT PaBHBEI BEICOTE Tpe-
yroabHUKA h = 1, T.e. BEepIIMHBI TPEYTOABHUKA OTBEYAIOT KOHIEHTPAIUASIM CO-
OTBETCTBYIOIIUX YUCTHIX (OOOOIIEHHBIX) KOMIIOHEHTOB.

AAS TIpeACTaBAEHMS TOUeK Ha TPEYTOABHOM AMarpaMMe IPUMeEHSIeTCs TaKKe
6oAee TIPOCTOM cIocoO oTcueTa KoHIeHTparu (puc. IX-3). [IpoBeaeM u3 TOU-
K1 N, XapakTepus3ymollell TPeXKOMIIOHEHTHYIO CHUCTeMy, IIpSIMble, IIapasrenb-
HBIe CTOPOHAM PaBHOCTOPOHHErO TPEYrOABHHMKA. Toraa Ha KaXAOM CTOpOHe
IIOAYYUM IO TPU OTPE3Ka, AAMHBEI KOTOPBIX IIPONOPHIMOHAABHBI AAWHAM COOT-
BETCTBYIOIIUX MEPIEHAUKYASIPOB d, b U I, OIpeAeAsIonuX KOHIEHTpaIuu COOT-
BETCTBYIOIIMX KOMIIOHEHTOB B CMeCH, UYTO BBITEKAeT U3 IMOAOOUS TPEeyrOAbHU-
KOB: az a', bz b',1z 1]’ TIpuHAB CTOPOHY TPEYTOABHHKA 3a EAUHHUITY, yoOe-
AUMCS, YTO COOTBETCTBYIOLIME OTPe3KH Ha CTOPOHAX TPEYTOABHUKA PAaBHEI
KOHIIEHTPAIUSIM KOMIIOHEHTOB CMeCH: d' = X\, b' = xpyul' = x5 Ecam cu-
CTeMa ABYXKOMIIOHEHTHas, TO Ha Ka)XAOU CTOPOHE MOAYYMM ABA OTPE3Ka, Tak
KaK IapasreAbHble CTOPOHAM TPEYIOABHHKA AUHUHM OYAYT HCXOAUTH U3 TOYKH,
XapakTepusyrolllell OMHApHYIO CUCTEMY M HaXOAMAIIeMcs Ha COOTBETCTBYIOIIeHN
CTOPOHE TPEYIOABHUKA.

CocTaB TPEXKOMIIOHEHTHOM CHUCTEMBbI, OIpepeAseMbi Touko¥t N Ha Tpe-
YTOABHOU AMarpamMme, OYAET, eCTeCTBEHHO, OAMHAKOBEIM HE3aBHCHUMO OT CIIOCO-
0a oTcyeTa KOHIIEHTpAIUM.

YTOOBl YyIPOCTUTH IIOAB30BAHUE TPEYTOABHOU AMArpaMMOM, MOJKHO Ha
Ka’KAOM CTOpPOHE OTKAAABIBATH KOHIIEHTPAIMIO TOABKO OAHOI'O KOMIIOHEHTQ,
00XOASl TPEYTOABHUK II0 4aCOBOM CTpeAKe (puc. IX-4).



TNTTATUA NATENOAA OPAOATEUTTE AEAADAT TA

IToro)KeHHE HEKOTOPEBIX TOYEK M AMHUU HA TPEYTOABHOU AUA-
rpaMMe XapaKTepU3yeT ee OCHOBHBIE CBOWCTBA, KOTOPBIE HEOOXOAMMO 3HAThb
IIPA pacueTe IpoLecca 3KCTPAKIIUHU.

ITepBoe cBoucTBO. ECcAM U3 ABYX CHUCTEM, XapaKTepU3yeMBIX TOUYKAMU
N, u N,, IyTeM CMeIlleHUs IIOAY4YalOT HOBYIO CHUCTEMY, XapaKTepHU3yeMyIO TOu-
KoM N, TO TOYKU BCeX TPEX CUCTEM AeXKaT Ha OAHOM IpPAMOM, KOTOpas TOYKOU
N peanTcs Ha 4acTH, OOpATHO IPONOPIMOHAABHBIE KOAMYECTBAM KOMIIOHEHTOB
B MCXOAHBIX cucTemax (puc. IX-5).

I[Tycte moaoxxenus ToueK N; u N, OINPEAEATIOTCS KOHIIEHTPAIUsAMU

COOTBETCTBYIOIIMX KOMIIOHEHTOB X, Xy X, M X, X X\ Konrtieutpa-
IMU TeX K& KOMIIOHEHTOB B TOYKe N PaBHBI X,y Xpni XN

Ecan macchl (MAM OOBEMEBI) UCXOAHBIX CHUCTEM OYAYT DPaBHEL Gy, M Ny,
Gy, M N, n gy Ar1 N, TO ypaBHeHHS MaT€PUAABHBIX OAAQHCOB CMEIIEHUs

3alIUITYTCAd CACAYIOIINM 06pa30M:

In = Gn, + Gnyi (IX.1)

INXAN =TI Xan T I Xany
gNXBN =gN1XBN1 +gN2XBN2; (IXZ)
INXIN =N X Ny T TNy XNy

HUckaroums g, u3 ypaBHeHun (IX.2), ¢ nomompr ypasHeHusa (IX.1),
IIOAYYUM

X - X X - X X - X
g N AN XN, BN ~ Xpn, IN~%*;n, NN,

Imo_ _ - - , (IX.3)

X -X X -X X -X NN
Iy ANy~ XAN BNy T XBN IN; ~ XIN 1

2

YpasHeHue (IX.3) cOOTBETCTBYeT IPAMOM, IPOXOAAIIeN yepe3 Touku N;, N

Puc. IX-5. Tpacduyeckass uHTepnperaunus
epBOro CBOMCTBA TPEYTOAbBHOM AMarpaMMbl




u N,, a Touka N peaut npamyio NN, Ha 4acTH, oOpaTHO IPOIOPIIMOHAABHEIE
MaccaM (MAM o6beMaM) UCXOAHBIX CHUCTEM.

YpaBreHue (IX.3) cooTBeTCTByeT W3BECTHOMY U3 MeXaHUKU IIPABUAY
pBIyara.

AHanOrMYHBEIM 00pPa30OM MOJKHO IIOAYYUTH TaKKe CAEAYIOIIMe COOTHO-
LIeHUS:

X - X X - X X - X
g9 N XAV T XN, XBN T Xy, XINT X, NN,
) B = = - :
X -X b'e -X b'e -X N; N
9N ANj AN9 BN; BNo LNy LNo 1572
X - X X -X X - X
g9 Ny Fan AN Xy BN XN LN NN
b'¢ -X X -X X -X N; N
9N ANj ANy BN; BNo LNy LNy 1272

Hcnoab3yd DpUBEAEHHBIEe COOTHOIIEHHs, MOJXHO IIO0 AIOOBIM ABYM
UCXOAHBIM TOUYKAM HaWTH TPETHIO.

BTtopoe cBoticTBO. EcAmM npum nonapHOM CMeNIeHUW HECKOABKHUX
CUCTEM IIOAYUYaeTCsd OAHA U Ta Ke CHUCTeMa, XapakTepudyeMmas TO4kou N, TO Ha
TPEYTOABHOM AHAarpaMMe MOpsMBIE, COEAUHSAIOIIVE TOYKU IIONAapHO CMelln-
BaeMBIX CUCTeM, IlepeceKyTcs B Touke N.

Tak, ecam momnapHo cmemaTb cuctemMbl N, U N, N; u N, KOTOphbIe
obpazyior cuctemy N , To npamble N;N, u N;N, nepecekyrca B Touke N (puc.
IX-6). [Ipu 3TOM CIpPaBEAAMBO CAEAYIOIlee COOTHOIIEHUE:

gNl +gN2 =gN3+gN4 =gN'

Tpetbe cBoMcTBO. EcAnm pa3HOCTH KOAWYECTB AIOOBIX ABYX CHUCTEM
eCTh BEeAWYMHA IIOCTOgHHAsdg, TO Ha TPEYrOABHOM AMarpaMme IIpsIMBIE, IIPOXO-
AdIlIe 4epe3 COOTBETCTBYIOIIME IIaphkl TOYEK, XapaKTepU3YIOIINe MCXOAHEIE
CUCTEMBI, IIEPECeKyTCSA B OAHOM Touke M.

ITycte mmeroTcss cucrteMul R;, R, 1 R; KOTOpBIe IIpU YAQAEHUM U3 CUCTEM
S, S, u S; 00pa3yloT OAHY U Ty Xe cuctreMy M (puc. IX-7).

CoraacHO IepBOMY CBOMCTBY MOJKHO 3alMCaTh!

I ¥ Im=Ggr Gpy T IM =95, Gy *IM=0Js,-
OTtkypa

gsl - gRl = gSz _gRZ = 953 - gR3 =9m-
IMTpu atom Touku S;, S, U S; AEAIT COOTBETCTBYIOIUe npsiMble RiM, R,M u

R3M Ha 4YacCTH, O6paTHO IIPOIIOPIUOHAABHBIE KOAWMYECTBAM COOTBETCTBYIOIUX
cucTeM, T.e.

gRl _SIM. gRZ — S2M . gR3 — SBM

- 1 - T - .
am RS Im Ry S, Im R3S3

Touka nepeceuenuss M MOKeET OKa3aTbCs BHE TPEYTOABHOM AMAarpaMMBbL
(puc. IX-7, 6), B 3TOM CAy4Yae H3AOKEHHBIe BEIIIE COOTHOIIEHMUS OCTAIOTCS
CIIPABEAAUBBLIMY, [IO3BOASS OIIPEACAUTH IIOAOJKEHHUSI TOYEK, XaPaKTePU3YIOILIUX

IIOIIAPHO BBEIUMTAaeMbBle (CMelIMBaeMble) cucteMbl. OAHAKO B 3TOM CAyYae
COCTAaBBI, OTBedarlre Touke M, OyAyT YCAOBHBIMU.
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Puc. IX-6. I'padpuyeckast MHTepIpeTanus: BTO-
POro CBOMICTBA TPEYTOABHOW AMarpaMMbl

Puc. IX-7. Tpadwudyeckass HHTepIpeTanus
TPeThero CBOMCTBA TPEYTrOABHOM AMarpaMMbI:

@ — TouKa M A€KHUT BHYTPH TDPEYTOABHOM
A B AMarpaMMel; 6 — TO JKe, BHE Hee
M
a 0
L L

A A B

YerBepTOoe cBOHNCTBO. Atobasg TOUKa, Aexkailasd Ha AuHum LF, xa-
PaKTepU3yeTCcsl IIOCTOSHCTBOM COOTHOIIIEHUNM KOMIIOHeHTOB A u B (puc. IX-8).
ApyrumMu CAOBaMH, BCe PACTBOPBI MCXOAHOM cMecH F, COCTOAIIEM M3 KOM-
IIOHEHTOB A U B, U KOMIIOHEHTa L, OIpeAeAdioTCs TOUYKAMM, Ae’KalUMU Ha
npsimol LF.

HeTtpyaHO yOepAUTHCS, YTO U3 IOAOOMS COOTBETCTBYIOUIMX TPEYTOABHHUKOB
CAEAYET, 9TO

a_b
a b’

IMosToMy nepememnieHue m3 TOYKM F B TOUYKy N MOJKHO pacCMaTpUBaTh
Kak AoOaBAeHHe K pacTBOpPy F KOMIOHEHTa L B COOTBETCTBYIOIIMX KOAMYECT-
Bax. B coOTBeTCTBUMM C HNEpBBIM CBOUCTBOM BCe TaKHe PACTBOPBHI OyAyT HAXo-
AUTBCS Ha NPAMOU LF, IpU 3TOM COOTHOIIEHME Me’KAY KOHIIEHTPAlUAMU KOM-
IIOHEHTOB A U B OyAeT OCTaBaTbCA HEU3MeHHBIM W PaBHBIM COOTHOIIEHUIO
3THX KOMIIOHEHTOB B HMCXOAHOM pacTBope F.

INTepememenue Toukm N B TOuKy L OypeT oOTBedaTb OeCKOHEUHOMY
pa3baBAEHUIO HCXOAHOM CHUCTEMBI TPETBUM KOMIIOHEHTOM L, T.e. x; = 1, a
Xy = xp = 0.
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Puc. IX-8. I'pamyeckass MHTepnpeTanus: 4er- L
BEPTOr0 CBOIICTBA TPEYTOABHOM AMlarpaMMBbI

A F B

[Mepememienue Touku N 1o AWHUM LF BHU3 COOTBETCTBYET IIOCTENIEHHOMY
yAAQAeHUIO KOMIIOHeHTa L mu3 pactBopa. Ilpu coBmelienun Touku N ¢ Toukou F
TpPeTu KOMIIOHEHT L IOAHOCTBIO yA@ASIeTCsl U3 pacTBOpPa, a CcMeCh OyAeT co-
CTOATH TOABKO U3 KOMIIOHeHTOB A u B (x; = 0).

W3A0KeHHBIE CBOMCTBA TPEYTOABHOM AMArpaMMEBI IIO3BOASIOT AOCTATOYHO
MTPOCTO BBITIOAHSITHL pacyeT mpollecca KCTPaKIIUU.

EPEAAR DAATTAACER OAC
TA OPAOATEUTTE AEAADAT TA

AAs pacdeTa mpoliecca 3KCTPaKIUM C IpUMeHeHUEeM TPeyrOAb-
HOM AMarpaMMBI HEOOXOAMMO PaclioAaraTb KpUBOM paBHOBeCHsS (ha3, OIIPeAeAsd-
IOlleN cOoCTaBHl (ha3, 0OPa3yromuxcs IPU PaCCAAUBAHUU CHUCTEMBI.

Ha TpeyroapHO! pAarpaMMe pacCMOTPUM CHUCTEMY, COCTOGIUIYIO U3 KOM-
moHeHTOB A, B m L, mpuuyeM KOMHOOHeHTHI A m B, B m L HeoTrpaHWYEHHO
pacTBOPUMEI APYT B Apyre, a KOMIOHEHTH A u L 00AapQioT oOrpaHUYeHHOM
PacTBOPUMOCTBIO, T.e. IIPU HAAWYHUM B CUCTEMe OIpPeAeAeHHBIX KOAMYECTB KOM-
moHeHTOB A u L Mo>keT oOpa3oBaTbCs AByX(dazHas >KUAKas CHUCTeMa (pHc.
IX-9).

CocTaBhl (pa3, HoAydaeMble NIPU CMeLIeHWM KOMIIOHEHTOB A u L, pacnoaa-
raloTcs Ha CTOpoHe AL TpeyroabHUKa. [lpy 3TOM Meskpy ToukamMu R, u S, pac-
IIOAOJKEHBl PACCAAMBAIOLIMECS CHUCTEMBI, COCTABBl KOTOPBIX OTBEYAIOT TOYKAM
R uS,.

EcAu K 3TUM pacTBopaM, COCTaBbl KOTOPBIX M300pakaloTCsd TOUKAMHU R; U
S;, AOOABUTH TPETHUN KOMIIOHEHT B, TO COCTaBBl PACCAAUBAIOLIMXCA TPEXKOM-
IIOHEHTHEIX PacTBOPOB OYAYT COOTBETCTBOBAaTh TOukaM R, u S,. Ilpu parpHel-
meM AOOaBAEHMU KOMIIOHEHTa B NOAYYHMM pacCAAMBAIOLIMEcs TPEXKOMIIOHEHT-
HBIe CUCTEMBI, XapaKTepusyeMmble ToukaMu R; u S;, R, u S, u T. A. [TOCKOABKY
KOMIIOHEHT B XOpOIIO pacTBOpsSeTCcsi B KOMIIOHeHTax A u L, ero pobGaBaeHUe
B CHCTEMY VAyUIllaeT B3aWMHYIO PACTBOPUMOCTb KOMIOHeHTOB A u L.
[Mostomy ToukM R; U S; CONPS’KEHHBEIX (PAaBHOBECHBIX) PACTBOPOB IIOCTEIEeH-
HO COAMIKAIOTCS IO Mepe yYBeAMdeHMs KOHIeHTpallud KOMIIOHeHTa B B pact-
BOpe.
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Puc. IX-9. bunopanbHas (paBHOBecHast) KpuBasi  Puc. IX-10. BuHOAaABHBIE KPUBBIE, OTBEYalommue
Y1 KOHOABI Ha TPEYTOABHOIN AHarpaMme Pa3AMYHBIM TeMIleparypaM Ha TPEYTOABHOMI
AuarpamMme

[Mpu 3HauuTeABHOM pa30aBA€HUU pacTBOpa KOMIIOHEHTOM B B3aumHas
PacTBOPUMOCTh KOMIIOHEHTOB HACTOABKO BO3pacTaeT, 4TO oOpa3yeTrcd TOMO-
TeHHBIM PAcTBOP, XapaKTepu3yeMBIM TO4KoM K. OTy TOUKY Ha3bIBAIOT Kpumu-
uyeckoll. I'Tpu parbHeNIIeM YBEAUUEHUM KOHIIEHTpAllMM KOMIIOHEeHTa B B pacTBO-
pe oH 6yAeT OCTaBaThCs FOMOIE€HHEBIM.

Ecamu uepes Touku R, R, R; R, K, S, S; S, S; IpPOBecTU NAABHYIO KpH-
BYIO, TO IOAYYUM OUHOGAABHYXO DABHOBECHYIO KpuBYylo. IIpsMBle, COEAMHSIONINE
Touku R, u S;, R, u S,, R; 1 S; u T. A., OTBeuarole COCTaBaM PaBHOBECHBIX
a3 Ha OMHOAAABHOUM KPHBOM, HA3BIBAIOTCS KOHOgamu. KOHOABI He IapasieAb-
HBI OAHA APYIOM, TaK KaK KOMIIOHEHT B HepaBHOMEDPHO PAaCIIPEAEASIETCS MEKAY
PaccAauBaIOMIMMUCS PACTBOPaAMU.

Arobas Touka, HampuMmep N, AeKalllas BHYTPM KOHTYpa, OIPAHMYEHHOIO
OUHOAAABHON KPHUBOMY, OTBedYaeT ABYX(Da3HOM CHUCTeMe, TOTAA KaK Ar00ast TOUKa,
HaXOAAIIagaCcs BHe 3TOTO KOHTYpPa, XapakTepu3yeT OAHO(a3HyI0 CUCTeMY (roMo-
TeHHBIN >KUAKUMN PacTBOP).

EcAm B34TH CMeCh Tpex KOMIIOHEHTOB, OIIPEAEAsieMyI0 TOYKOU N, TO Takas
cucTeMa oOpa3yeT ABa PacCAAUBAIOIIMXCS PAcTBOpPa (ABe pPaBHOBECHEBIE JKUAKHE
dassl), COCTaBBI KOTOPBIX IIOCAE PACCAAWBAHUSA XapPAKTEPU3YIOTCS TOYKAaMU R U
S, HaXOAAIIMMMCS Ha IlepeceuyeHUU KOHOABI, IIPOXOAAINel udepe3 TOuky N, C
HIUJKHEN U BepXHeM BeTBAMU OMHOAAABHOM KPUBOU.

HukHag9 BeTBh OMHOAAABHON KPUBOM COOTBETCTBYET HEOOABIIMM KOHIIEHT-
panuaM KOMIIOHEeHTa L (pacTBOPHUTEAS), YTO XapaKTepusyeT padUHATHBIE
pacTBOpsl R,. BepxHad BeTBb OHWHOAAABHOU KPUBOU OTBEYAET BEICOKUM
KOHIIeHTpalusiM KOMIIOHeHTa L M XapaKTepusyeT dKCTPaKTHbIE PacTBOPHI S;.

B cooTBeTcTBUM C TNEepBBIM CBOMCTBOM TPEYTOABHOM AMarpaMMbl KOAHU-
YyecTBa 0OpPA30BaBIIMXCS IIPU pacCAavBaHUM papuHATHOM U IKCTPAKTHOM a3z
OIIPEAEASIOTCS COOTHOIIEHUEM

gr _ NS
gs NR'
rae gg U gsg — COOTBETCTBEHHO KOAMYECTBO pa(bI/IHaTHOI‘O 1 OKCTPAKTHOTO
pacTBopa.
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Ka}KAaH 6I/IHOAaAbHaH KpHBasi OTBeYaeT OHpeAeAeHHOfI TeMilepatype u
MOJKeT OLITH IIOCTPOEHA HAd OCHOBAHMU JSKCIIEPUMEHTAABHLIX AAHHBIX.

HpI/I N3MeHeHNN PAaCTBOPHUMOCTH C M3MEeHeHUHeM TeMIlepaTyphl 6I/IHOA6J\L'
Hag KpuBasg OYAET MEHATh CBOe MOAOKeHHe. [TOCKOABKY B OOABIINHCTBE CAyYa-
€B B3aMMHAaA PACTBOPUMMOCTHL KOMIIOHEHTOB IIOBBIIIAETCA C yBeAI/ILIeHI/IeM TeMIle-
paTypel, OOAACTb CYIIeCTBOBAHHS pPACCAAUBAIONIUXCSI CUCTEM COKpalllaeTcs.
[Ipu HekoTOpOW TeMmmeparype t,, HA3bBIBAEMOM KPUTHYECKOW, KOMIIOHEHTEH,
BXOAdAIIINEe B COCTAB TpeX(paBHOfI CUCTEeMBI, GYAYT IIOAHOCTBIO PACTBOPATBCA
APYT B ApyTe, 00pa3ysl TOMOTe€HHBIU KUAKUU PAacTBOP.

Ha puc. IX-10 npuBepeHBI OWHOAAABHBIE KPUBHIE AAS  HECKOABKHUX
TeMIiepaTyp npu ycaoBuu b < t, < ty < b,

B psae cAydaeB IpH NMOCTPOEHUN OMHOAAABHBIX KPUBBIX AASI CAOKHBIX CMeCel BMeCTO COCTa-
Ba (a3 ypoOHee HCIOAB30BAThb APYTHe OOAEe AETKO OIpPEAEANMBIe KOHCTAHTHI, TOAUMHSIIOUIAECS
CBOMCTBY QAAUTHUBHOCTHU: IIAOTHOCTB, BSI3KOCTHO-MAaCCOBYIO KOHCTaHTy (BMK), copep>kaHue cepsr,
WHAEKC KOKCYeMOCTH U T.II.

B aToM cayuae Ha cropoHe AB TpeyrOABHOWM AMArpaMMBI OTKAQABIBAIOT 3HAUE€HMUsS] COOTBETCT-
ByIOIle¥ KOHCTAHTHI AAST PA3AMYHBIX CcMecel KOMIOHeHTOB A u B. TloaToMy B AaAbHEMINIEM IIOA X,

n Xg 6yAeM II0Apa3yMeBaTh KaK KOHIEHTpanuNW KOMIIOHEHTOB A u B B cMecH, Tak u Apyrue
AAAUTUBHBIE XAPAKTEPUCTUKHA.

B 3aBucumocTm oT TpeOOBaHUM, MPEABIBASIEMBIX K KauyeCTBaM
IIOAYYaeMBIX paUHATHOTO U DKCTPAKTHOTO PACTBOPOB, KOHTAKTHPOBAHUE Mac-
cooOMeHUBaOIMUXCa a3 NIpU dKCTPAKIUU MOJKET OBITh OCYILIECTBACHO IO He-
CKOABKUM cxeMaM. OpHaKO AIOOOM MPOIlecC 3KCTPAKIMU COAEPIKUT CAEAYIOIINe
cTapuu: 1) cMellleHHe PACTBOPUTEASI C Pa3AeAsdeMON CMechlo, oOecleduBarolee
UX KOHTaKTHUPOBaHUe; 2) pa3pereHre o0pa3oBaBIIENCsS CMecH Ha paUHATHBIN
¥ 9KCTPAKTHBIM PACTBOPHI.

[MTosTOoMy OAHA CTYIIEHB SKCTPAKIIMU COCTOUT M3 CMECHUTEAS U OTCTOMHUKA,
0(hOPMASIEMEIX B BUAE PA3AUYHBIX KOHCTPYKTHUBHBIX MOAU(DUKAIINNA.

B 3aBUCUMOCTH OT 4YHCAA CTyIeHeM 3KCTPakIUM U cIiocoba UX COepAUHeHUs
Pa3AMYAIOT CAEAYIOIVe PasHOBUAHOCTH IIpollecca 3KCTPAKIMU: OAHOKPATHYIO,
MHOTOKPATHYIO U IPOTUBOTOUYHYIO.

ITpu opHOKpaTHOM 3KcTpakmuu (puc. [X-11) ncxopnoe ceipbe F B opMH
npreM oOpabaTHIBAIOT 3aA@HHBIM KOAMYECTBOM pacTBopuTeArs L B cmecutene C.
OO6pa3oBaBIIyIOCs B PE3yAbTAaTe KOHTAKTA CMeCh PA3AEAdIOT B OTCTOMHHKe O
Ha papuHATHBEIM R U 3KCTPAKTHBIM S pacTBOPHl, KOTOPHIE OTBOAAT M3 alllla-
para.

IIpu MHOrokpaTtHoml »KcTrpakuum (puc. I[X-12) mcxopHoe coipbe F u
COOTBETCTBYIOIIMEe paduHATHBEIE PpPAcTBOPH R, oOpabaThBaloTCA IOpLUEH
CBEXKEro PacTBOPUTEAST Ha Ka’KAOM CTYIIEeHM JKCTPAaKIUMH, TAe WMEIOTCS CMeCH-
Teab C u orcTonHUK O. [Ipu 3TOM padMHATHBIA PACTBOP HAIPABASIETCA B CAe-
AVIOIIVIO CTyIleHb 3KCTPAaKIIUM, a dKCTPAKTHBIE PACTBOPHL S|, S, S; IIOCAEe Kaik-
AOU CTyIleHU 3KCTPAKIIMU BBIBOAITCS U3 cucTeMbl. [Ipu Takom crnocobe obOpa-
OOTKH UCXOAHAs paspesseMasl cMech F IIOCTylaeT B IIePBYIO CTylleHb 3KCTPakK-
IIUM, @ OKOHYATeAbHBIM paUHATHBIM pacTBOp R; oTOUpaeTcs U3 MOCAEAHEHU

CTYIIEHU.
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Puc. IX-11. Cxema OAHOKpPATHOM DBKCT-
pakuuu

Puc. IX-12. CxeMa MHOrOKpaTHOM BKCT-
pakunuun:
1—3 — cTyneHU 3KCTpaKIUU

OueBUAHO, B 3TOM CAydYae MOJKHO IIOAYYMUTBH Ayulllee KaueCTBO padUHATHO-
ro pacTBOpa IO CPaBHEHUIO C OAHOKPATHOM 3JKCTPaKImel, OAHAKO BEIXOA KO-
HEYHOro pauHATHOro pacTBopa (paduHaTa) yMEHBIIAETCH.

ITpoTuBOTOYHAsI 3KCTPAKLUS XapaKTepPHU3yeTCsl MHOTOKPATHBIM KOHTAKTHU-
pOBaHUEM B IPOTUBOTOKe Pa(pUHATHBIX U SKCTPAKTHBIX PACTBOPOB, IIEABIO KO-
TOPOTO fABAsIeTCSL oOecliedeHHe 3aAaHHOTO M3MeHeHHs UX COCTaBOB. [TpoTHUBO-
TOYHOEe KOHTAKTHUPOBaHUEe (pa3 MOKeT OBITh OCYIIECTBAEHO AUOO B CUCTEME
anmapaToB THIIA ' CMECUTeAb-OTCTOMHUK" (puc. [X-13), ambo B ammapare
KOAOHHOT'O THIIA& C KOHTAKTHBIMU YCTPOWMCTBAMM PA3AUYHBLIX KOHCTPYKIIUM
(puc. IX-14).

[TpoTuBOTOUHAS 3KCTPAKIUs OOecleunBaeT IMOAyYeHHEe NPOAYKTOB 3aAaH-
HOTO KauecCTBa IIPY BBICOKUX WX BBIXOAAX.

MHorocTryneH4yaTasi MPOTHMBOTOYHAsI 3KCTpakius cC ¢aermon. B mpoijecce skcTpaknum 0Oe3
IIpUMeHeHNs (DAerMBI KOHIIEHTpANMs 3KCTPAKTHOTO pPAacTBOPA Ha BHEIXOAE M3 alllapaTa OIpeAeAseT-
CsI yCAOBUSIMU PABHOBECHS C MCXOAHBIM PAcTBOPOM, YTO OIPAHUYMBAET CTEIeHb paspereHus. Uro-
OBl YBEAMUUTDH CTelleHb PA3AEA€HMs], CO3AAIOT BO3BPATHBIM IMOTOK 3KCTPAKTa B BUAe (PAeTMBI R (cM.
puc. IX-13, 6). B aTOM cAydYae 3KCTPaKTHBIM PacTBOP S;, Kak OOBIYHO, HAIPaBASeTCS Ha pereHepa-
IIMOHHYIO YCTaHOBKY, TA€ U3 HEro YAAASIOT PaCTBOPUTEABL L, KOTOPHIM 3aTeM CMEIIMBAIOT C HCXOA-
HBIM pactBopuTteAeM L. TToTok akcTpakTa @, YXOAAIIMM M3 pereHepaliMoOHHOM YCTAaHOBKH, AEAUTCS
Ha ABe YaCTH: 9aCTb Q, OTBOAUTCSI B BUAE TOTOBOTO 3KCTPAKTa, a ApyTras 4aCThb BO3BpAllaeTcs B all-
napar B BuAe (aermel R,. TToTok mocTymnaroleli B anmnapar (GAErMbl yAQASIET U3 3KCTPAKTHOTO pac-
TBOPA YaCTh PACTBOPUTEAS U IEAEBBIX 'KOMHOHeHTOB, KOTOpbIe B KOHEYHOM WHTOTre IIEPEXOAAT B
padWHATHEIA PAacTBOP. B pe3yabTaTe yBeAMYMBAIOTCS CTEIeHb Pa3AEA€HMS M BBIXOA pPa(UHATHOTO
pactBopa. BmecTe ¢ TeM yBeAMUMBAETCS pacXop M30MPATEABHOTO PACTBOPUTEAS (IKCTPAreHTa), YTO
IIPUBOAUT K YBEAMUYEHHIO pa3MepoOB M CTOMMOCTH 3JKCTPaKIIMOHHOM YCTaHOBKH. [ToaToMy BEIGOD
AOAWL 3KCTPAKTa, BO3BPAIla€MOTO B BUAE (PAETMBI, AOAJKEH IPOU3BOAUTHCS HAa OCHOBE TEXHUKO-
SKOHOMHMYECKHMX pacueToB. [Ipyn 3TOM HapO MMeETh B BHAY TOT (DAKT, YTO NPU PEIUPKYASIIUM YaCTH
9KCTPaKTa IMOTOK (DAETMBI AOAKEH OBITh TAKUM, UYTOOBI COCTaBBI OKCTPAKTHLIX U paUHATHLIX pac-
TBOPOB COOTBETCTBOBAAM ABYX(Da3HOM OOAACTH Ha TPEYTOABHOM AMarpaMMe, T.e. BO3BpallaeMbIN
IIOTOK JKCTPaKTa He AOAJKEH IPUBOAUTEH K IIOAHOHM B3aMMHOM PACTBOPUMOCTH KOMIIOHEHTOB

I[TpumeHeHue (PAerMbl Ha CTOPOHE BHIXOAA pahUHATHOrO PacTBOpa HelleAecooOpasHo.

MHorocTynenyarasi IpOTUBOTOYHASI KCTPAKIUsI ABYMsI pacTBopureAssmu. [Iporiecc sKCTpak-
UM C IPUMeHEHHeM ABYX PACTBOPHUTEAEH, MMEIOIIUX OrPAaHMYEHHYIO B3aWMHYIO PaCTBOPHUMOCTD,
IIO3BOASIET IIOBBICUTHL M30MPATEABHOCTL IIPOIleCcca, a TaKKe M3MEHUTh HeKOTOPLle CBOMCTBA CMECH,
BAUSIOIINE Ha IPOIECC MacCOllepeAadr: CHU3UTH Me’K(a30BOe ITOBEPXHOCTHOE HaTsS)KeHUe, yMeHb-
IIUTH BS3KOCTB, YBEAUUUTHh PA3HOCTb IAOTHOCTEH (a3 U T.A. OTO IIO3BOASET Hanboaee IOAHO pea-
AM30BaTh Pa3AEASIONIYIO CIIOCOOHOCTL PaCTBOPUTEAEHM IO CPAaBHEHMIO C APYTMMU METOAAMM JKC-
TPAKIWM B COIIOCTABUMBIX YCAOBUSX. [IpM 3TOM OAMH W3 PacTBOPUTEAEH SBAFETCS 3KCTParupyro-
IIUM U AOAJKEH XOPOIIO PaCcTBOPSATH M3BAEKaeMble KOMIIOHEHTH! (HallpHMep, apOMaTUYeCKHe yTAe-
BOAOPOABI), TOTA@ KaK BTOPOY PAaCTBOPUTEAD SIBASIETCSI "OTMBIBOYHBIM' KM AOAKEH XOPOIIO PAaCTBO-
PATH Hem3BAeKaeMble KOMIIOHEHTHI (HalpuMep, napaduHO-Ha(TEeHOBBIE YTAEBOAOPOABI).

[NpuHnUINaABHAA CXeMa NMPOTUBOTOYHONM MHOTOCTYIIEHUaTON 3KCTPAKIUKU C IIPUMeHEeHHeM
ABYX PacTBOPUTeAeH IpuBepeHa Ha puc. IX-13, ,
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Puc. IX-13. CxemMa NIpPOTHMBOTOYHOHM 3KCTPaKUuu B R
anmnaparax THNa CMECHUTEAb-OTCTONHUK:
1,2 — n — CTyoeHM OKCTpPaklMy; a — IIpO-
THUBOTOYHAS! dKCTPAKIIUS C OAHUM PACTBOPUTEAEM; O —
MHOTIOCTyIleH4YaTass IPOTUBOTOYHAA JKCTPAKIUs C
daermoit; , — MHOTOCTyIeHYaTass IIPOTHBOTOYHAsS
9KCTPAKIUS C AByMSI PaCTBOPUTEASIMU
L
—> N
R; = i+1
\f : i+
i 1
R— | 1-1"i
i-1
3
2
F
I 1

Puc. IX-14. CxemMa HIpPOTHBOTOYHOHM DJKCTPAKIHUUA B

anmnaparax KOAOHHOTO THIIa \C»
S



AAS pacdeTa mpoliecca OAHOKPATHOM 3KCTPaKIMU HeOoOXOAUMO
pacrnoaaraTb OWHOAAABHOM KPUBOM C KOHOAAMU U COCTABOM HWAM HHOU
XapaKTEePUCTUKOM CHIPbS, OIpeApeAseMor Toukou F (puc. IX-15).

B pe3yabTaTe pacueTa OIPEAEASIOT YAEABHBIM pPacXop PacTBOPUTEAS G,/ g
KOAMYeCTBO 0Opa30BaBIINXCS Pa@UHATHOTO U 3KCTPAKTHOTO PACTBOPOB (i U g,
COAepIKaHUe B HUX PACTBOPHUTEAS X, M X;q BBIXOABI pauHaTa gp U 3KCTPaK- Ta
9o

ITpoBepeM OpHOKpPATHYRO 00pabOTKy chipba F pacTtBopuTenrem L. Ha Tpe-
YTOABHOM AMarpaMMe CMeCh CHIPbSI M PACTBOPUTEASI OIIPEAEASIETCS TOYKaMU, Ae-
KAIlMMU Ha npsamMou LF, KoTopas XapaKTepus3yeT IIOCTOSHCTBO COOTHOIIEHUS
KOMIIOHEHTOB A U B npu pazbaBAeHUM UCXOAHOM CHCTEMBI pacTBOpUTeAeM L.

KoanuecTBO pacTBOPUTEAS AOAKHO OBITH BBIOPQHO TaKMM 0OOpa3oM, dYTO-
Obl TOuKa N, COOTBETCTBYIOLIAd TPOMHOU CMeCcH KOMIOHeHTOB A, B um L, Oblra
pacIoAOKeHa BHYTPHU OOAACTH, OTPAaHUYEHHOU OMHOAAABHOM KPHUBOM M OTBeua-
IOI[eM PacCAaMBaIOIUMCS PACTBOPAM.

Ecam pacTBopHTeAs: AOOGABAEHO HEOOABIIIOe KOAWYEeCTBO U TPOMHas cMech
XapaKTepu3yeTcsl TOUKOM Ha oTpe3Ke IpsiMoM FN,, TO Takasg cMeCh, KaK OBIAO
IIOKa3aHo BHIIIE, 00pa3yeT 0AHO(A3HYIO CUCTeMy. PAacTBOpUTEAb B 3TOM CAyYae
IIOAHOCTBIO PACTBOPEH B MCXOAHOM CHIPbE U 3KCTPAKLUg IPU AQHHOU TeMIlepa-
Type HEeBO3MOJKHA. TakuM oOpa3oM, Touka N, Ha HUKHeN BeTBU OMHOAAABHOM
KPUBOHI OIIpEAEAdeT MHHUMAABHBIA PAcXOp PACTBOPUTEAS NPU OAHOKDPATHOU
3KCTPaKIUMN.

EcAam pacTBopuUTeAb OYAET B3AT B CAMIIKOM OOABIIOM KOAMYECTBE, TO Xa-
paKTepU3yolas TPOMHYIO CUCTEMY TOUYKa IIONMAAeT Ha y4acToK LN, 3a Ipepena-
MU OOAACTH, OTPaHWYEHHON OMHOAAABHOM KPHMBOM, M BHOBB 00pa3yeTcd OAHO-
da3Hag cucrema. Bce celpre OypeT pacTBOPeHO B pacTBopureae. Touka N, Ha
BepXHel BeTBUM OMHOAAABHOU KPHUBOM COOTBETCTBYET MAaKCHUMAABHOMY PACXOAY
PacTBOPUTEASI IPU OAHOKPATHOM 3KCTPaKIUM.

TakuM o06pa3oM, pPacxop PAcCTBOPUTEAS AOAKEH OBITh BBIOPAH TaKuM,
yTOOBl TOYKAa N TPOMHOM CUCTEMEI PAacIlioAararach MeKAy ToukamMu N; u N,
BHYTPU OOAACTH, OTPAHUUYEHHOMN OUHOAAABHON KPUBOM, U TOTA@ Ha OCHOBAHUU
IIEPBOTO CBOMCTBA TPEYTOABHBIX AMarpaMm

Puc. IX-15. Pacuer OAHOKpATHO¥ 3KCTpak-
M1 Ha TPEYTrOABHON AMarpaMme
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N, F <9 NZF.
LN, gp LN

[Tycts pacxop pacTBOpHUTEeAss BHIOpAH TaKUM, UYTO €Tr0 CMeCh C CBHIpbeM
XapaKTepu3yeTcs TOYKOM N, a KOHIIEHTpallus pPacTBOPUTEAs B cMecu OyAeT
paBHa X, . O4eBUAHO, B 3TOM CAydYae PACcXOp PACTBOPUTEAST (; ONPEAEAUTCS U3
CAEAYIOIIEero COOTHOIIEHUS:

g _NE__NF _ XN
gr LN LF-NF |_y
OTKYAQ

XIN
go=9r——

1-x;n

leTeporeHHasg cucTeMa, XapakKTepusyeMass TOUKOM N, pacCAaWBAETCs Ha
AB€e PaBHOBeCHEBIE (DA3bl, OIPEeAEAsiEMBIE TOYKAMU, A€KAIIAMU Ha KOHIIAX KOHO-
ABL, IIpoxopdAler depe3 TouKy N. Touku R 1 S XapaKTepU3yIOT COOTBETCTBEHHO
padUHATHBEIM M  3KCTPAKTHBIM  PACTBOPBI, I[OAYYEHHBIE B  pe3yAbTaTe
OAHOKPATHOW 3KCTPAKIIMH, IIPU BBIOPAHHOM PACXOAE PACTBOPHUTEAS.

Ha ocHOBaHWM NEepBOro CBOMCTBA TPEYTOABHOM AHMArpaMMBI KOAUYECTBO
00pa3yromuxcs pa@UuHATHOTO g U 3KCTPAKTHOTO (g PACTBOPOB OIPEAEASETCS
U3 COOTHOIIEHUS

gr _ NS
gs RN

u ypaBHeHI/IH MATepPUaAABHOTO OanraHca OKCTPAKIIUU
gr+9; =grt+Js-

KonneHTpanuu pacTBOpUTEAS B Pa(pUHATHOM X;, U 3KCTPAKTHOM X;g5 pac-
TBOPAX OIIPEAEATIOTCS TOYKAMM, IIOAYYEHHBIMU IIPU IIepeCeYeHUuU TOPU3O0HTA-
Ael, IPOBeAEHHBIX U3 ToueK R 1 S, CO CTOPOHOM TpeyroabHuKa AL.

[Mpu ypareHUM pacTBOPUTEAS U3 padUHATHOTO PAcTBOpa IOAyYUM padu-
HAT, XapaKTepU3yeMBIM TOUYKON P, KOoTopas HaXOAUTCS Ha CTOPOHe AB, Tak Kak
COAep’KaHME PACTBOPUTEAS B paduHaTe paBHO HyAR. ITonokeHue Toukum P Ha
OCHOBAHUM YETBEPTOrO CBOMCTBA TPEYTOABHOU AMArpaMMBl OIIpeAeAdeTcs IIps-
MOM, IIPOXOAALIEN Yepe3 TOYKU pacTBopurensd L u paduHaTHOro pacrtsopa R u
nepecekaloleif CTOpoHy AB TpeyroabHUKa B TOUKe P. AHAAOTHUYHO OIIpeAeAsieT-
csl TouKa (J, XapaKTepu3ylollas COCTaB 3KCTPAKTa, IIOAYYEHHOTO IIOCAE YyAdAe-
HUS PACTBOPUTEAS U3 SKCTPAKTHOTO pacTBopa S.

BeIXOABI pahuHaTa gp U 3KCTPAKTA g, MOTYT OBITH HAWAEHEBI IIO H3BECT-
HBEIM KOAWYECTBaM Pa(puUHATHOTO g U 3KCTPAKTHOIO (g PACTBOPOB U KOHIIEHT-
panuaM B HAX PACTBOPUTEAS

9p = grll = Xp);

90 =9s(1-x5)=gr - gp,
WA HAa OCHOBAHUUN HepBOl"O CBOfICTBa TpeyTOABHOﬁ AI/IanaMMBI
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_q FQ_  Xar~Xa0.
gp gFPO gr i

Xap~XaAQ

PF Xap— X
9o =9r——=9gr—2—2L = gr - gp.
PQ XAp ~ XAQ

HTak, B pe3yAbTaTe OAHOKPATHOU 3KCTPAKIIUU IPU BBEIOPAHHOM PAaCXOAE
pacTBOpUTEASI MCXOAHOE CHIpbe, XapaKTepusyeMoe TOuYKoM F, paspersercs Ha
padmHATHBEIM R ¥ 3KCTPAKTHBIU S PAacTBOPHL;, IIOCAEe YAAQAEHUS PACTBOPUTEAS U3
HUX IOAyYaloT pacduHat P u 3KCTpakT Q.

V3MeHeHNe pacxopa pacTBOpuUTeAsl L OyAeT CONpPOBOXKAATHCA IepeMe-
meHueM TOYKU N BAOAL NpsaMou LF M COOTBETCTBEHHO TOUYeK R 1 S IO HUJKHEU
U BepxXHEeU BeTBIM OWHOAAABHOM KPHUBOW; OSTU TOYKU  OIPEAEATIOTCS
COOTBETCTBYIOIIMMU KOHOAAMU.

Kak BupHO m3 puc. IX-15, yBeAnueHre pacxopa PacTBOPUTEAS IIO3BOASET
IIOAyYaTh paUHAT AydYlIero KadecTBa (C OOABIIMM COAep’KaHheM KOMIIOHEHTa
A), 0AHAKO BBIXOA TAKOTro padMHATa yMeHBIIAeTCs (COKpallaeTcd AAMHA OTpe3-
Ka FQ). Ilpy MakCMMarbHOM pPacXOA€ PACTBOPUTEAS BBIXOA pPaduHATa BBICOKO-
IO KaueCTBa IIPAKTUYECKU PAaBeH HYAIO (TOUKa P,).

COOTBETCTBEHHO MHWHUMAABHBIN BBEIXOA 3KCTPAKTa OIPEAEAIeTCs KOHOAOM
R,S,, nmpoxopadiiiel yepe3 TOYKy IN;, OTBEUAIOI[y}0 MUHUMAABHOMY PacXoAy pac-
TBOpUTEAs (Touka Q).

TakuMm o6pa3oM, BCe BO3MOJKHBEIE COCTaBBl PA(PUHATOB HAXOAATCI MEKAY
TouKaMu P, n F, a BCce BO3MOJKHBEIE COCTaBBl 3KCTPAKTOB — MeXKAy ToukKamMu F
u Q,.

[ToCKOABKY IIPM OAHOKPATHOM 3KCTpPaKIUM o0pasyioTcsd padUHATHBIM U
9KCTPAKTHHIY PacTBOPHI, HaXOAAIIWECS B PABHOBECUM (UX XapaKTEepPUCTUKU OII-
PEAEASIIOTCSI COOTBETCTBYIOIIEN KOHOAOM), pasjpeAeHHe, AOCTHUTaeMoe B 3TOM
CAyYae, 3KBUBAaACHTHO OAHOU TEOPETUYECKOU TapeAkKe.

DANXAO TTT,

ITpu o6paboTKe CHIPbS PACTBOPUTEAEM B HECKOABKUX CTyIle-
HSX 3KCTpaknum (cM. puc. IX-12) MOKHO NOAYYUTH papUHATHBEIM PAcTBOP Ayd-
1Iero KayecTBa, 4eM IIPU OAHOKPATHOM JKCTpakIuu. B KakKAOM CTyHeHU 35KC-
TpPaKLuU 0OpabOTKe paCTBOPUTEAEM IOABepraeTcd padUHATHBIY PACTBOP IIPEA-
LIECTBYIOIIEN CTyIeHH, IIPU 3TOM 3KCTPAKTHBIE PACTBOPEI BELIBOAATCS U3 CUCTEMBHI.

IIpy MHOTOKpATHOM 3KCTPAKIMU YMEHBIIAeTCS BBIXOA KOHEUHOro paduHa-
Ta, OAHAKO YAyUIlIaeTCsI ero KauyecTBO.

PaccMoTpuM pacueT MHOTOKPATHOM JKCTPaKIUM Ha TPEYTOABHOM AMar-
pamme (puc. IX-16). AAg pacueTa MHOTOKPATHOM 3JKCTPAKIUM AOAKHBI OBITh
33AaHBl OMHOAAQABHAA KpHBasgd C KOHOAAMHM, COCTaB HMCXOAHOTO CHIPbS (Touka F)
U COCTaB KOHEUHOTO paduHarta (Touka P;) mAnM 3KcTpakTa (Touka ().

Ilpu poGaBAeHUM K CHIPBIO F pacTBOpUTEAd oOpasyeTcs cucreMa N, KOTO-
past IocAe paccAramBaHUS 00pa3yeT 3KCTPAKTHBEIM pacTBOp S; U padUHATHBIM
pactBop R,. IToro>keHUe Touek R, M S, Ha OMHOAAABHOM KPUBOM OIPEAEASIETCS
KOHOAOU R,S;, mpoxopdIell yepe3 TOUKy N.

OO0Opa30BaBIINNCA 3KCTPAKTHBIM PAacTBOP S; BEIBOAUTCS M3 CHUCTEMBI, a pa-
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Puc. IX-16. PacueT MHOroKpaTHOM 3KCTpakK- L
UM Ha TPEYyroAbHOW AMarpaMme

TN
74i0)

A4 B PQPFQ G B

3

¢duHaTHLIN pacTBOp R, oOpabaThIiBaeTcsi HOBOM Topliuel pacTBopuTeasi. B pe-
3yAbTaTe obpasyercsa cucrema N, KOTopasg CIIOCOOHA K pacCAramMBaHUIO ¢ obOpa-
30BaHMEM J3KCTPAKTHOTO pacTBopa S, u pamHaTHOrO pactBopa R,. ITorokeHme
TOo4eK S, U R, onnpeapensieTcss KOHOAOM R,S,.

OKCTPaKTHBIM PacTBOP S, YAQASIETCS U3 CUCTeMBbl, a paUHATHBIM pacTBOP
R, B caepyrolel CTylleHHM 3KCTPAKIUM BHOBb O0OpabATHIBAETCS PACTBOPUTEAEM,
rpe obpasyercs cucreMa N, [locaepHsIT mOcAe paccAaMBaHusA oOpas3yeT 3KC-
TPaKTHEIN S; U padUHATHBIN R; pacTBOphl. [locae ypareHUS pacTBOPUTEAS pa-
(UHATHBIN pacTBOP R; AOAKEH o0eclleuynBaTh NOAyYeHUe paduHaTta P; 3apaHHO-
ro Ka4yecTBa.

B paccMmaTrpuBaeMOM CAydae AAS IIOAYyYeHMs paUHATHOrO pacTrsBopa R; u
OTBeualolero eMy paduHaTa P; HeoOOXOAUMO MMeTh TPU KOHTAKTHBIE CTYIEHH;
HUX YUCAO COOTBETCTBYET UHUCAY IIOCTPOEHHBIX KOHOA.

ITockoABKy B mpoljecce MHOTOKPATHOM 3KCTPAKIIMU Ka’kKAad CTyIIeHb 3KBU-
BaAeHTHA IIPOIEeCCY OAHOKPATHOM 3KCTPAKIUM II0 OTHOLIEHUIO K COOTBETCTBY-
oleMy padHHATy, PacxXxop PacTBOPHUTEAS Ha KaXAOM CTyIIeHU MOJKHO OIIpepe-
AUTH @HAAUTHYECKU II0 @aHAAOTMU C ypaBHeHueM (IX.12):

Ha IIepBOM CTyIleHU

Brixop paduHaTa P; TpeOyeMOoro KadecTBa OIPEAEAUTCS U3 COOTHOIIEHUS
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PQO3= PIQQ.PQOf}: Fol ,P102,PQO3.

b F (IX.5)
OB 1P2QZ PSOB PIQI PZQZ PSO3

Y4uuTeIBasg, 4TO BEAMYMHA Ka*KAOM ApPOOM B IIpPaBOM 4dacTu ypaBHeHusa (IX.5)
MeHBbIIIe eAUHUIILI, CAEAYET, 4TO

9p, <9, <9p <G

TakuMm oOpa3oM, yBeAWYeHUe 4YHCAA CTylleHel IIpU MHOTOKPATHOM 3KCT-
PaKIMU IPUBOAUT K YMEHBIIEHWIO BBIXOAA T'OTOBOTO IIPOAYKTa IIpU Oonee
BBICOKOM €T0 KadecTBe.

CocTaBBEL U pPacXOALI APYTUX IIOTOKOB MOJKHO OIIPEAEAUTH, BOCIIOAB30-
BaBIINCH CBOMCTBaMHU TPEYTOABHOMN AMAarpaMMbl, U3A0KE€HHEBIMU BHIIIIE.

PANXAO TOTOEATOT <1 TE YENOPAEOEE

YTOOBI HOAYUYUTH pa(dUHATHBIM U 3KCTPAKTHBINM PACTBOPHL Tpe-
OyeMOT0O KaueCTBa IPHU BBEICOKOM BBEIXOAE€ PAPUHATHOTO PACTBOPA NPUMEHSIOT
IIpoLecCc NPOTUBOTOYHOM 3KCTpaknuu (cMm. puc. IX-13, a).

PactBopuTerb L ABUIXKETCSI INIPOTUBOTOKOM IIO0 OTHOIIEHUIO K CHIPBIO
F. Tlpu 53TOM NPOUCXOAUT TOCTeNeHHOe oborallleHHe SKCTPaKTHBIX PacTBO-
poB S, HeXXeAaTeAbBHBIMU KOMIIOHEHTaMU, KOTOpPhle H3BAEKAlOTCsS M3 padu-
HaTHBIX pPAacTBOPOB R, B wuTore KoOHeuHHIM pa@UHATHBIM pacTBOpP R; OyaeT
UMETh 3aAAHHBINM COCTaB 0e3 AOIMOAHUTEABHOTO IIOABOAA PACTBOPHUTEAS, XapakK-
TEPHOTO IIPU MHOTOKPATHOM OJKCTPAKIMK, a OTOMpAeMBIM M3 ammapara 3KC-
TPaKTHBIM PacTBOpP S; copepKaTh 3apaHHOEe KOAWYECTBO U3BAEKAeMBIX KOMIIO-
HEHTOB.

INpu npoBepeHMU TPOTUBOTOYHOM 3KCTPAKIUM B KOAOHHBIX allaparax Ha-
IIpaBA€HUME ABM)KEHUSI 3KCTPAKTHOTO M padUHATHOTO PacTBOPOB (CBepPXy BHU3
UAW CHU3Y BBEPX) U PACIOAOKEHHE Y3A0B BBOAA CHIPbS M PACTBOPUTEAS 3aBU-
CUT OT COOTHOUIEHUSI UX IAOTHOCTEH.

AAsL pacueTa NPOTUBOTOYHOM SKCTPAKIMU AOAKHBI OBITH 3aAaHBI OMHO-
AaAbHasd KpuBad ¢ KoHopaMu (puc. IX-17), cocTaB MCXOAHOTO ChIpbs (Touka F),
U COCTaB KOHewyHOro paduHaTa R; U (MAU) 3KCTpakTa S;. Bce ocTarbHBbIE BeAm-
YUHBI MOT'YT OBITH OIIPEAEAEHBI PacyeTOM.

CocTaBuUM ypaBHEHUS MATEPUAABHOTO OanraHCa AASI Ka’KAOU CTYIIEHH 3KC-
TPaKIUN:

1 cTymnenb Gr+9s,=9p +Js OTKyAQ 95, 7 9F =95, ~ Ggyi

2 CcTylleHb Gr, + 95, = Ir, * Is,r OTKyAQ 9s, = Ir = 9s, ~ i,
3 cTymeHs g, + g, =g, + . OTKyAQ sy ~9r, =91 = Gy
V3 NpUBEeAECHHBIX YPaBHEHUU CAEAYET, YTO
9s,=9r=9s,~Ir =9s,~9Ir,=91L =G, =gm=const. (IX.6)
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Puc. IX-17. PacyeT IIPOTMBOTOYHOM M
KCTPAKIMU Ha TPEYrOAbHOM Auarpam-
Me

B

Ha ocHOBaHUM TpeTbero CBONCTBA TPEYTOABHOMN AMArpaMMbl IIPUXOAUM K
3aKAIOUEHHIO, YTO ypaBHeHMe (IX.6) xapakTepusdyeT IIy4OK IIPSIMBIX, IIPOXOAS-
IIUX 4epe3 TOYKU Ka>KAOU Naphbl BCTPEYHBIX ITOTOKOB S, u F, S, m R,, S; u R,, L
U R; ¥ mepeceKaromuxcsa B TOUKe M. OTH AMHUM 4BAJIOTCA PAabOYUMU AAS IIPO-
Iecca d9KCTPAKIMY, TaK KaK OTBEYAlOT IIOTOKAM M MX COCTaBaM, BCTPEeYarolnM-
Csl B AQHHOM CeuYeHUH 3KCTPaKTopa. Boclmoab3yeMcs 3TUM IIOAOKEHHEM B AAAb-
HelIleM IIpU pacueTe IPOTUBOTOYHOM 5KCTPAKIIMU.

Ecau 3apaHBI COCTaBBI KOHEUHOTO paduHAaTa (Touka P) M 3KCTpakTa (TOYKa
Q)), ToO Ha OCHOBAHUU UYETBEPTOTO CBOMCTBA TPEYTOALHOM AMArpaMMBI MOJKHO
OIIPEAEAUTH COCTaBBbl KOHEUHBIX PAaPUHATHOTO (TOYKA R;) M 3KCTPAKTHOrO (TOY-
Ka S;) pacTBOPOB. AAS 3TOTO COEAMHUM TOYKM P m L mpgaMol AMHUEH, Iepece-
JyeHUe 3TOU IPsIMOU C HU)KHEM BETBBIO OMHOAAABLHOM KPUBOM B TOUKe R; AaeT
COCTaB KOHEYHOIro papuHATHOTO pacTBopa. AHAAOTUYHO IlepecedueHHe IIPSIMOM
LQ c BepxHel BeTBbIO OMHOAAABHOU KPUBOUM COOTBETCTBYET COCTaBY KOHEUHOTO
9KCTPAKTHOI'O pacTBOPA.
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Pacxop pacTBopUTeAsl g, B 3TOM CAy4Yae OIPeAEeAsieTCs KOOPAMHATAMM TOU-
K1 N, Haxopdllelcs Ha IepecedeHUM IpsMBIX RS, m LF U COOTBETCTBYIOIIEM
YpaBHEHUIO MaTepHaAbHOTO OaraHCa AAS almapara B meAoM. Ha ocHoBaHuu mo-
AY4YeHHBIX paHee Pe3yAbTaTOB MOJKHO 3aIlUCaThb

XIN
gr=9r———-
1-x;n

Ecau 3apaH cocTaB (KauecTBO) papuHATAa MAM 3KCTPAKTa, TO PAcXop pac-
TBOPUTEAS] MOJKET U3MEHATHCSA B IPeAeAax oT g, A0 g, [cM. ypaBHeHUs

(IX.8) u (IX.9)], mpu 3TOM YUCAO TEOPETUYECKUX CTyIeHeH 5KCTPAKIMU M3MeHs-
€TCs1 OT MUHUMAABHOI'O 3HAUYeHUSA A0 OECKOHEYHO OOABIIOTrO.

3aAaAUMCSL PACXOAOM PACTBOPUTEAS
9. _ NF
L -
gr LN
YTO COOTBETCTBYET IOAOKEHUIO TOUKM N, U IIOCAEAYIOIIUM PACUYeTOM IIPOBEPUM
IIPUEMAEMOCTb TAKOI'O PACXOAA PACTBOPUTEAd. AOIYyCTHM, 3aAaH COCTaB KOHeY-
HOro paduHara P, Torpa cocTaB pa)MHATHOI'O PACTBOPA, MOKUAAIOLETO TPETHIO
CTyIleHb 3KCTPAKIIMU, KaK OBIAO IIOKA3aHO BHIIIE, ONPEAEAUTCS TOUKOM Rj.

Ecan PAaCcCMOTpeTh BHEIIHHE IIOTOKM 3SKCTPAKTOPQ, TO MOXXHO 3allMCaTb
CAeAYIoIlee YpaBHEeHe MAaTePUAABHOTO OanaHca:

9r+ 9L =Gp, + 95, = I (IX.7)

U MO3TOMY TOYKa N B COOTBETCTBUM CO BTOPBHIM CBOMCTBOM TPEYTOABHBIX AHA-
rpaMM XapaKTepu3yeT COCTaB KaK CMeCH CHIPbS W PACTBOPUTEAS, TaK M CMeCHu
KOHEeUHBIX pPa(UHATHOI'O U 3KCTPAKTHOTO PAcTBOPOB.

Ha paHHOM cTapum pacdyeTa M3BEeCTHO MOAOKeHHe ToueK N U R; U IO3TO-
My AA OIIPEAEAEHHS COCTaBa KOHEYHOrO 3KCTPAKTHOTO PACTBOPA COEAVMHUM
Toukd N U R; IpAMOM U IPOAOAKHUM €e A0 IlepecedeHUs C BepXHeN BeTBBIO OU-
HOAAABHOU KpuBOM. Touka S; XapakTepU3yeT COCTaB KOHEYHOI'O 3KCTPAKTHOTO
pacTtBopa. B cooTBeTCTBUM C IIePBBIM CBOMCTBOM TPEYTOABHBIX AMArpaMM KOAM-
YeCTBO KOHEUYHBIX PAa(PUHATHOTO M 3KCTPAKTHOTO PACTBOPOB OIPEAEAseTCs M3
COOTHOIIEHUH:

Ip, _Ns, - 9s, _ NR

In R3S, In R3S

rAe KOAWYECTBO TPOWHOM CMECH gy, IIOAYYEHHOM IIOCAE€ CMeEIIEeHUs CBIPbA C
PacTBOPUTEAEM, OIIPEAEASEeTC MO ypaBHeHUIo (IX.7).

3Hasg COCTaB 3KCTPAKTHOTO PpacTBOpa S; IO KOHOAE, NIPOXOAAIIeMN depes
TOUYKY S;, MOKHO OIPEAEAUTb COCTaB PABHOBECHOTO PAa@UHATHOTO pacTBopa R,
MOKHUAQIOIIETO NIEPBYIO CTyIIeHb 3KCTPAKIIUU.

AASL AAABHEHIIero IIOCTPOEHUSA HAUAEM MOAOJKEeHUEe TOYKU M, YAOBAETBOPDS-
romfee ycaosuio (IX.6). CoepAMHUB NPSAMBIMU TOYKY, XapaKTepU3yIoIllye MU3BecCT-
Hble COCTaBbl BCTPEUHBIX MOTOKOB R; 1 L, F u S;, IOAYyYUM HCKOMYIO TOUKy M
IIpU NlepeceuyeHuH 3TUX NPSMBIX.

[Tpsamas, cBA3BIBAIOMIAA COCTABBl BCTPEUYHBIX IIOTOKOB R; U S, AOAKHA
IIPOUTH 4Yepe3 TOUKy M, MO3TOMY AASL HAXOKAEHHUs COCTaBa 3KCTPAKTHOTO Pac-
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TBOpa S, NOKHAQIOIIEr0 BTOPYIO CTyIleHb 3KCTPAKIIUM, COEAWHUM TOYKY R, C
TOYKOU M M B MecCTe IepeceueHus MpsMor R; M c BepxHel BETBbIO OMHOAAABL-
HOM KPHMBOU HaWAeM HCKOMYIO TOUKY S, CocTaB paBHOBeECHOM padHHATHOH (a-
36l R, OTXOAAIEN CO BTOPOM CTYIEeHU 3KCTPAKIIMK, HAaMAEM IIO KOHOAE, IIPO-
XOpdlIeNn yepes TOUKy S, Kak caepayeT M3 NPOBEAEHHOIO IIOCTPOEHMS, IOAyYae-
Mble paduHaTHBIE pacTBOpPH R,, R, u T.A., Bce OoAee 0OOTaliaroTCs >KeAaTeAb-
HBIMU KOMIIOHEHTaMHU (KOMIIOHEHTOM A).

Bce mocaeayroline rpadudeckre IMOCTPOEHUS BBIIOAHSIOTCS AHAAOTUYHO.
CocTaB 3KCTPAKTHOI'O pacTBopa S; HalAeM Ha IlepecedyeHuu npgamoin R, M c
BEepXHEN BETBBIO OMHOAAABHOM KPUBOM, a COCTaB papuHATHOrO pacTBOpa R,
OIIPEAEAUTCS IO KOHOAE, IIPOXOALIIEN dyepe3 TOUKy S;. Ilpu 3TOM, eCAm  KOHO-
AQ, COOTBETCTBYIOLIAS TPETbeM CTYIIeHU 3KCTPAKIUU, IIPOUAET depe3 TOUKYy R,
TO 3TO O3HAYaeT, YTO TPeXCTylleHuaTas 3KCTPaKIUs oOecleyuBaeT IO-AydeHUe
padmHaTa 3aA@HHOTO KadeCTBa IIPU BEIOPAHHOM PACXOA€ PACTBOPHU- TeAd.

Ecam TpeThd KOHOAA TPOUAET mpaBee TOYKU R; TO IIpU BHLIOpAaHHOM pac-
XOA€E PACTBOPUTEAT AAS TIOAYYEHHUS padUHATa 3aAaHHOTO KadeCTBa TpeX CTylle-
HeM JKCTpakiuu OyAeT HEeAOCTAaTOYHO U AHAAOTMYHLIE IIOCTPOEHUSI CAEAyeT
IIPOAOAKUTD.

EcAam ke 5Ta KOHOA@ IIPOMAET AeBee TOUKHM R; TO 3TO CBUAETEABCTBYET O
TOM, 4YTO HPU TPEXCTYyNEeHYATOM 3IKCTPAKIUU oOecleduBaeTca OOaee BBICOKOE
KayecTBO paduHaTa, ueM OBIAO 3aAaHO.

UuCAO IIOCTPOEHHBIX KOHOA OTBEYAeT UYUCAY TEOPEeTUYECKUX CTyleHek
KOHTAKTa.

B cooTBeTcTBMM CO CBOUCTBAMHU TPEYIOABHOU AMArpPaMMBl yBEAWUYEHUE
pacxopa paCTBOPUTEAS IPUBOAUT K IlepeMellleHHI0 TOYKM N BBepX II0 IIPSIMOM
LF. Tlpy MakCHUMaAbHO BO3MOJKHOM PAaCXOAE PAaCTBOPHUTEAS], OIIPEAEATIOLIeM
KpaHuM CAy4ay IIOAYYeHUS PACCAAUBAIOIIENCS TPOMHOM CUCTEMEI, Touka N Ie-
petipeT B Touky N, Ha BepXHeM BeTBU OMHOAAABLHOM KpuBoH. Ilpu parbHellem
YBEAUUEHUM PACXOAd PACTBOPUTEAS TOYKa N BBEIMAET 3a HIpPEAeAbl AByX(dasHouU
00AACTH W IIpOIlecC JKCTPaKIUK IpekpaTuTrcs. CAepOBAaTEABHO, IIOAOKEHUEe
Touk:u N, Ha TPEYrOABHOU AMAarpaMmMe OlpeAensieT MaKCHUMAABHBIM PACXOA pac-

TBOPUTEANA ngax' KOTOpBIfI PaBeH

XL
T (IX.8)

L F
max 1= X o

X

YKncAO TeOpeTHYeCKUX CTyIeHeM KOHTAaKTa B 3TOM CAydae OyAeT MUHHU-
MAABHBIM.

CoOTBEeTCTBEHHO MUHHUMAABHBIN PacXop PaCTBOPUTEAS g, . MOXHO OIpe-
AEAUTBH UCXOAS U3 CAEAYIOMUX cooOpakeHuu. [Ipu 3apaHHOM KadecTBe paduHa-
Ta P u cblpbg F yMeHBIIEHHE PAacXOAd PACTBOPUTEAS ¢; BEIZOBET IepeMellleHue
rouku N BHuU3 1o npsamoii LF. Tlpu 3ToM Touka S 3KCTPAKTHOIO pPacTBOpa, MO-
KHMAQIOIIETO amnmapar, IepeMeCcTHUTCA BIPABO IO BEpPXHEN BEeTBU OWHOAAABHOU
KPHUBOMH, a IMOAIOC M yAAQAUTCA OT BepIIMHBI L. B pe3yabTaTe YMEHBIIUTCS YTOA
MeXkpay pabouelt aAuHUen FM u OAamKauiienn KOHOAOU. OYeBHAHO, MUHUMAABHBIA
Pacxop pacTBopuTeAt g, OyaeT OTBedyaTbh TaKOMY IIOAOKEHHIO IoAtoca M’

nmpu KOTopoM pabouasi anuaus FM' coabercs ¢ Oamkatiniedt KorHopou R'S'. Tlpu
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9TOM HOTpe6yeTCH 0eCKOHEeYHO OOABIIIOe YHMCAO KOHTAKTHBIX CTYHeHeﬁ. Munu-

MaABHBIM PAcXop PACTBOPHUTEAS §,  ONPEAEASeTCA U3 YPaBHEHUS
min

X,
9, =9r— (IX.9)

1_XLmin
B KOTOPOM KOHIIEHTDAIUS X,  ONPEAEASieTCst TOYKOU N; TPOWHOM CUCTEMHBIL.
min
DaKkTUYEeCKUN pacxop PACTBOPUTEAST g; AOAJKEH OLITH 3aKAIOUEH B IIpepe-

AaX g, <g; <G, . OOBIYHO pacxop PacTBOPUTEASI IIPUHUMAIOT TAKUM, 4TOOBI

oH ObIA Ha 10 — 20 % 6GoAbIIe MUHUMAALHOTO, T.e.

g, = 1+12g,

BBIXOAI:I panI/IHaTa 1 OKCTPAKTAa COCTABAT
FQ
gp=gr— H® 9o =9r—9p
PQ @ '
a KOAUYECTBO PACTBOPUTEAS] B KOHEYHOM padUHATHOM pPacTBOpe

XLR3

Iir, =9p
LR3 1-x
LR3

1 B KOHEYHOM 3KCTPAKTHOM pacCTBOpe

X
LSy
gLS = go .
1 1-x
LSy

KoHiieHnTpanuu X g, ¥ X OIPEAGASIOTCS TOAOJKEHHEM TOYEK Ry, u S, Ha

LSy
TPEYTOABHOU AMarpaMme.

PacueT mMpOTUBOTOYHON 3KCTPAKIWHM, KaK U APYTHX Maccoo0-
MEHHBIX IIPOIIeCCOB, MOJKeT OBLITh BBIIIOAHEH IPU IOMOINW AMArpaMMBL X — V.
CxeMa INOTOKOB AAS pacueTa IpHBepeHa Ha puc. 1X-18. Uepes P, o603HaUYeHH

IIOTOKU paduHaToB (6e3 ydeTa MacChl PaCTBOPHUTEAd), & depe3 y; — KOHIIEeHT-
palnyu M3BAEKAeMOTO KOMIIOHEHTAa B COOTBETCTBYIOIIWX IOTOKaxX pagUHATOB.
AnarornuHo yepe3 L; 0603HaUeHBI TIOTOKM PACTBOPHUTEAs, a depe3 X; — KOH-

OEeHTPAI M3BAEKAEMOTI'O KOMIIOHEHTA B COOTBETCTBYIOIIEM IIOTOKE PAaCTBOPU-
TEeAd.

Heo6X0AMMO OTMETHTBH, YTO IPU 3KCTPAKIUNA MeXKAYy MacCOOOMeHHBAIOUIUMUCS IMOTOKaMH
HCXOAHOTO CHIPbSI M PACTBOPUTEAS] IIPOMCXOAUT IlepepacipeAeAeHre He TOABKO M3BAE€KaeMBIX KOM-
IIOHEHTOB (HAIpUMep, apOMaTUYEeCKUX YTAEBOAOPOAOB), HO U PacCTBOPUTEAS, KOTOPBHIM YaCTUIHO
NepexoAUT B paduHaT, 00pa3ys pauHATHBIM pacTBOp. B 3KcTpakTHYIO (hasy IOMUMO H3BAEKae-
MBIX KOMIIOHEHTOB IIEPEXOAUT HEKOTOPOEe KOAWYECTBO U HEHM3BAEKAEeMBIX KOMIIOHEHTOB (AASL pac-
CMaTpUBAEMOTO CAydYasl 3TO TapaduHOBBIE YTA€BOAOPOABI), BCAEACTBHE Yero IOTOKU DPaCTBOPUTEAS
1 Heu3BAEKAaeMBIX KOMIIOHEHTOB MEHSIOTCA IIPU IIepeXOAe OT OAHOHM CTyIeHH OJKCTPaKIuHd K
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Puc. IX-18. CxeMa NOTOKOB pa()MHATOB M PaCTBOPUTEAS P=p, A L , X
IIPY IPOTUBOTOYHOM 3KCTPAKIUN N\ N+1 N+1

i
> [
i

L/
L, X,
!

o<

Apyroii. COOTBETCTBYIOUIHE IOTOKH (IO CTYIeHIM 3KCTPaKIKM) OCTAIOTCS HEU3MEHHBIMU TOABKO B
YaCTHBIX CAyYasiX, KOTAQ PACTBOPUTEAb U HeM3BAEKaeMble KOMIIOHEHTHI B3aMMHO HePaCTBOPHUMEIL.

CocTaBUM MaTepUaABHBIM OAAaHC IO M3BAEKAEMOMY KOMIIOHEHTY AAG all-
rmapara B IIeAOM

B Yo+ LyXna = By + Lixy,
A1
BYyo - BN = Lix, — Ly, Xn.r- (IX.10)

EcAu KOHIIEeHTpalluu X U y BBIPA3UTh OTHOCHUTEABHO BXOAGIINUX IOTOKOB,
T.e. Py u Ly,,, TO, BBeAd NIPUBEAEHHLIE KOHIIEHTPAIun

LN+1

u3 ypaBHeHUs (IX.10) moaydmM cAaepyrolllee COOTHOIIIEHME:

Py Yy —=Yy)= Ly Xy — Xnia)

A

Ina_ Yo-YN _ Yo=Y~ (IX.11)
P
Xy =Xna X1 =Xnn
YpaBHeHue (IX.11) IO3BOASIET OIPEAEAUTH YAEABHBIM PAcXop PACTBOPUTEAS
B 3@BUCHMOCTU OT KOHIIEHTpAIlUM M3BA€KaeMOro KOMIIOHEHTa B IIOTOKaX BXO-

AAITUX U TIOKUAQOIIUX ammapar. PacXxop pacTBOPUTEAS] YBEAUYMBAETCS C MOBBI-
IIIeHUeM COAEPIKaHUsS M3BAEKaeMOro KOMIIOHEHTA Y, B MCXOAHOM CHIphe, a TakK-
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Y Puc. IX-19. Pacuer 4mcaa CTy-
neHedl MPOTUBOTOYHOM JKCT-
' pakuum Ha AuarpamMme X—Y:
_ A A AB — pab6ouas amuus; OC —
y= Y, - C paBHOBeCHas KpuBas
702
7
Y, - I 1
vd
7,
///4
s 3
//
B -~
Y, 5
0 Xael XN+1 XZ Xl X

>Ke C YyMEeHBIIIEHNEeM COAEPIKaHUs M3BAEKAeMOI'Oo KOMITIOHEHTa Y, B BBIXOASIIEM
U3 anmnapara IoTokKe paduHaTa. KpoMe TOrO, 4TOOBI YMEHBIIUTH PAacXop pac-
TBOPHUTEAS, B UCXOAHOM IIOTOKe Ly, CAepyeT 00ecneuuTh IO BO3MOKHOCTH 0O-
Aee HU3KOe COAep’KaHHe HM3BAEKAaeMOT'O KOMIIOHEHTa Xy, (B MACAALHOM CAydae
Xy —> 0).

PaccMoTpuM MaTepHaAbHBIM GaraHC IO U3BAEKAEMOMY KOMIIOHEHTY AAI
YaCcTH allapara, pacllOAOKeHHOM BEHIIIe TapeAKH C HOMEpPOM i

Py + Ly, Xy = Pyyn + LiiXis
129V % )
R) (Y; - YN) = LN+1(X1'+1 - XN+1)'

OTcropa HoAydaeM ypaBHeHHe pabodell AWHUU AAS IPOTUBOTOYHOM 3KCT-
paKIuu:

- LN+1 / LN+1 \

Y, X, + kYN - XN+1) : (IX.12)

1

PO 0

B xoopaunatax X —Y ypaBHeHue (IX.12) xapakTepusyeT OpsaMyI0, IIPOXO-
pdmyio yepe3 Touku A (X, y,) U B (Xngp Yu). IIpu Y, = y, u X,y = X, us
ypaBHeHus (IX.12) noayumMm ypaBHeHue (IX.11). HakaoH pabouelt AMHUU OIIpeae-
ASIeTCSI YAEABHBIM PAcXOAOM pacTBopuTeAs Ly, / P, .

Ha auarpamMmmy X —Y HeoOXOAMMO HAHECTH Tak’Ke PABHOBECHYIO KPHUBYIO

OC, oTBevarOIIyIO OIIPEeAEACHHON TeMIepaType dKcTpaknuu (puc. 1X-19).

PacyeT cTymeHell 3KCTpaKIIUA MOXKeT OBITh HAyaT, HaIlpUMep, OT TOYKU A, NMOAOKeHHe KO-
TOPOM OIpeAeAsieTCsl KOHIIEHTPAIUsIMU BCTPEUHLIX HEPaBHOBECHBLIX IIOTOKOB B HUJKHEM CeUeHUU
anmnapara. YXOoadlllhe C IepBOM TapeAKH’ IOTOKU paduHaTa P, U pacTBOpUTeAs L, HAXOAATCS B paB-
HOBECHH, U KOHIIeHTPAaIlUd B HUX HM3BAEKAEMOTO KOMIIOHEHTA OIPEAEASIOTCS TOYKOM I, HaxXOAsd-
LIelMcsl Ha PaBHOBECHOU KPUBOU. MeXXay IepBOM U BTOPOM TapeAKaMU ABUJKYTCS BCTPEYHBIE IIOTO-
ku P, u L,, KOHIIeHTpAalui M3BAEKAeMOIrOo KOMIIOHEHTAa B KOTODBIX OTBEYalOT TOYKe 2 Ha pabouen
AnHUU. AGCICca TOYKH 2 A@eT COCTaB PacTBOPHUTEeAsT X, CTeKalollero co BTopolu TapeAku. Co
BTOPOM TapeAKHU YXOAUT IOTOK padrHAaTa, HaXOAAIIErocsi B PABHOBECUU C IIOTOKOM DPACTBOPUTEAS,
MOKUAQIOIIEro Ty >Ke TapeAKy (Touka 3 Ha KpuBoiM OC). IIpOAOAKUB aHAAOTMYHBIE IIOCTPOEHMUH,
MIOAYYMM KOHIIEHTPAIlUU X, U Y,, KOTOpBle OTBeualoT Touke B Ha paboueil AMHUH. B pesyabTate
AAST U3MEHEHHSI cOCTaBa paduHaTa B 3aA@HHBIX IIDeAeAax IOTPeOOBaAOCh TPU TeOpeTHdecKue CTy-
IIeHW KOHTAKTa.

YBeAndyeHHe yAeABHOIO pacxopa pacrsopureas Ly, /P, 06ycAroBAMBaeT IOBOPOT pabouei Au-
HUU BOKPYT TOYKU B U ee ypareHHe OT PAaBHOBECHOM KpUBOM. B UTOre 3TO NPUBOAUT K yMEHBbIIIe-
HUIO YMCAQ KOHTAKTHEIX CTyIleHeH, HEOOXOAMMBIX AAS 3aA@HHOTO Pa3pAEAeHHs.
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YENOPAEOTDPU

Ans 3DEKTUBHOTO OCYILIECTBAEHUS IIpollecca 3KCTPaKIUU
AOMKHO OBITB OOeCIledeHO MHTEHCHBHOE B3aWMOAEMNCTBHE KOHTAKTHUPYIOIINX
da3. OPpdeKT ux B3aUMOAECUCTBUSA 3aBUCUT OT THAPOAWHAMUYECKUX (PAKTOPOB,
KOHCTPYKIIUU alllapara, Ciocoba KOHTaKTUPOBaHUA (as.

B IPOMBIIIAEHHOCTU IPUMEHSIETCS OOABIIOE YMCAO PA3AMYHBEIX KOHCTPYK-
IMYA 3KCTPAKIMOHHEBEIX ANllapaTOB; UX MOJKHO INOAPA3AEAUTH HAa ABe OCHOBHEIE
TPYNIEL IO CIoco0y cMellleHUA (a3 m criocoOy paszpereHud das.

1. Ilo cnocoby cmewierus a3 3KCTPAKTOPHL ACAATCS Ha MOATPYIIIBL:

1) annmaparsl CTYyIEHYaTOro TUIE, UMEIOIINEe OIPEAEACHHOE YUCAO CTyIIeHEU
(TMIIa CMeCUTeAb-OTCTOMHUK), B Ka’KAOU M3 KOTOPBIX IIPOUCXOAUT KOHTAKTUPO-
BaHMe U IIOCAeAyIolllee pa3pereHUue a3. B 1MeaoM B cucTeMe OCYIIEeCTBASETCS
NIPOTUBOTOYHOE ABMJKeHMe (Da3 3a CYeT COOTBETCTBYIOIIETO COEAUHEHUS CTyIle-
HeU Mo MOTOKaM padUHATHBLIX U 3KCTPAKTHBIX pacTBOpPOB (cMm. puc.  IX-13);

2) anmapaTbl KOAOHHOTO THUIIA C HENPEPHIBHO H3MEHAIOIIMMCS COCTABOM
da3. KoroHHEBIE anmaparsl MOIyT OBITh IIyCTOTEABIMH, HACAAOYHBIMU U TapeAb-
yaThIMU. [IpOoTHBOTOYHOE ABM>KeHHUe (ha3 B allapaTaX KOAOHHOIO THIIA OCYIIle-
CTBASIETCSI TA@BHBIM 00pa30M 3a CUeT Pa3HOCTH INAOTHOCTeMN CBhIPbsl U PAcTBOPH-
TeAsl UAU COOTBETCTBEHHO Pa(pUHATHBIX U 3KCTPAKTHBEIX PACTBOPOB.

II. ITo cnocoby pasgearenusn ¢pa3 3KCTPAKTOPBI AEAITCS Ha IIOATPYIIIBL:

1) annmapaTsl OTCTOMHOTO THUIIQ;

2) neHTpOOE>KHBIE aNlapaTh.

B cBOIO 0uepepb B Ka’KAOM IpYIIIe alllapaToB IIPOIECCHl CMellleHus U pas-
AeAeHUd (a3 MOTyT OBITb peaAnM30BaHBI AMOO 3a CYeT 3Hepruu CaMUX IOTOKOB
da3, Aubo 3a cueT MOABOAA €€ M3BHE C IOMOIIBIO CIIEIIUMAABHBIX YCTPOWUCTB (CO-
oOmieHne BUOpaIuy, yABTPa3ByKa M T.A.). Hanboarblllee IpuMeHeHNe B HedTera-
30IIepepabOoTKe HAIIAKW annapaTbl KOAOHHOTO THIIA.

Huke paccMOTpeHBI HEKOTOpPhble KOHCTPYKIIMH 3KCTPAKIMOHHBIX aIlapa-
TOB, IIOAYUMBIINX pacIpocTpaHeHHe B HedTerazolepepadaThIBaIOIel IIPOMBEI-
IIA€HHOCTH.

Anmaparsel THIIa CMECUTEAb-OTCTOMHHUK. AAS CMeIlleHHUs KOHTaKTUPYIOIIUX
a3 IpUMEeHIIOT CMeCUTEAN PAa3AWYHEBEIX THUIIOB, B TOM YHUCAE IIPOIIEAAEDHEBIE Ha-
COCBI, KOTOPBIE OAHOBPEMEHHO C IepeMellnBaHueM O0eCIeurBaloT TPAaHCIOP-
TUPOBAHUE B3aUMOAEUCTBYIOUIUX AECTKOM U TIKeAOU (pa3. 113 KOHTAaKTHOU 30HBI
00pa30BaBIIIasicsl CMeCh BEIBOAUTCS B OTCTOMHYIO 30HY, TAe NIPOHCXOAUT paspe-
AeHHe AeTKOM U TsKeAoM (pa3, MOCTyHaroIuX 3aTeM B COOTBETCTBYIOLIHNE CTY-
IIeHM anmapara.

CxeMa OAHOM CTyII€HM amllapaTa THUIa CMEeCUTEeAb-OTCTOMHUK IpUBeAeHa
Ha puc. IX-20. PacTBOop Aerkoil pas3bl U3 CMEKHOM CTyIIEHM 3KCTPAKIUM IIO0
TPyOOIIPOBOAY I, @ PacTBOp TAKEAOM (pa3bl IO TPyOOIPOBOAY 4 IOCTYHIAIOT Ha
IIpreM IpolleArepHOro Hacoca I. Ciopa ke 1o TpyOonpoBopAy [0 M KOABIIEBOMY
KaHaAy 3 TOCTylaeT SMyABCUSI U3 BepXHEro M HUJKHEro CAOSI OTCTOMHOTO
NIPOCTPAHCTBA. YPOBEHb YCTAHOBKU TPYOBl 10 M KaHara 3 OIpeAeAseT AOAI0
PELUPKYAUDPYIOLIEN AerKou U TaKeAroM pa3el. [Ipolipa Kamepy CMelleHUus
7, CMeChb A€TKOM U TSKeAOU (pa3 IoIapaeT B KOABIIEBYIO KaMepy 9, a oTTypa —
B OTCTOMHOe NpocTpaHCTBO [I. TsrKenas pasza M3 HU3a OTCTOMHUKA BBIBOAUTCS
no Tpy6e 12 B CAeaAyIOUIYIO CTyIleHb 3KCTpakTopa. /Aerkas da3a BBIBOAUTCS U3
BepxXHel 4acTHh OTCTOMHOMN 30HBI uepe3 KOAAEKTOp 6.

AnmapaTtel KOAOHHOrO THuma. KOAOHHBEIE 3KCTPAKTOPHL PA3AMYAIOTCA II0
TUIy TPUMEHSEeMBIX KOHTAaKTHBIX YCTPOMCTB: HACAAOK UAU TAapPEeAOK Pa3AMYHBIX
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3 2 1
Puc. IX-20. Cxema cTyneHu (CeKumu) 5KCTpakTOpa TUIMAa CMECUTEAb-OTCTOMHIK:
1 — TpyOGoOIpOBOA BBOAA AETKOM ha3bl; 2 — CMeCUTeAbHasl TpyOa; 3 — KOABLIEBOM KaHaA AASI
PENUDPKYAIIIUN 3MYABCUH; 4 — TPyOOIPOBOA BBOAQ TSIKeAOU (ha3bl; & — IIPOINEAAEPHBIN Hacoc;
6 — KOAAEKTOD AAS BBIBOAA AerKOM pasbl; 7 — Kamepa cMellleHHs; § — IpuBoA; 9 — KOAbIeBas
KaMmepa; 10 — TpyOOIpPOBOA PEHUPKYASIIUU DMyAbcuH; [] — oOTCTONHOE HIPOCTPaHCTBO; 12 —

TPyOOIIPOBOA BBIBOAA TsKeAOU (basel. [ToToku: I — Aerkas dasa; II — TaKenrad dasa

KOHCTPYKIMU. B Hacrogilee BpeMsa B HedrerazonepepaboTKe HanbOOAee YacTo
IIPUMEHSIOT HacaAOUHbIe 3KCTPaAKIIMOHHEIE KOAOHHHI.

B IpPOMBIMIAEHHOCTH UCIOAB3YIOT KOAOHHBIE alllapaThl AMaMeTpPOM CBBIIIe
5 M u BeicoTOM A0 40 M mpu aTMocepHOM HUAU OOAee BBHICOKOM AABAEHUM.
Tak, B KOAOHHaxX pAeacarbTU3aIUN MaceA XUAKUM IPONaHOM AdBA€HHE COCTaB-
AgeT oKoAo 5 MITa. CpaBHUTEABHO BBICOKOE AaBAeHHE OOYCAOBAMBAETCI HeOO-
XOAMMOCTBIO TIOAAEPIKUBAHUS MponaHa npu Temneparype 70—90 °C B >XKHAKOHU
daze.

Ha puc. IX-21 npeacTaBAeHa 3KCTPaAKIIMOHHAS KOAOHHA AAS OUMCTKH MacCeA
dPypdyporoM, B KOTOPOM KOHTAKTHpOBaHUe (a3 OCyLIeCTBASIETCI B 0ObeMe Ha-
capKu U3 Koaell Pamnra pasmepom 25 x 25 MM. Hacapka yKAaABIBaeTCS CEKIIUS-
Mu 2 BeIcOTOM OT 1,2 p0o 3 M, umcao cexkumil 8 —10. MeXay CeKIUsAMU HAaCaAKUA
UMEIOTCS PAaClPEACAUTEABHBIE TAPEAKU [, CIIOCOOCTBYyIOIIUe OOAee PAaBHOMEPHO-
MYy pacIpepeAeHHUIO TOTOKOB II0 CeueHHIO KOAOHHBI. PaclipepeauTenbHas Tapea-
Ka MMeeT OCHOBaHUe C IaTpyokamMu pAuaMeTpom A0 100 MM AAS IPOXOAA AETKOM
a3sl U OTBEPCTUSA UAM NATPyOKM AuaMeTpoM A0 10 MM AAS TPOXOAA TIKEAOU
da3sml.

BEIBOA 3KCTPAKTHOTO PAacTBOpa Ha OXA@KAEHUHE OCYIIECTBASIOT C TAYXUX
TapeAOK 3. PacTBOpUTEAb M OXAAKAEHHBIM PACTBOP BBOAATCSA B KOAOHHY Ha
pacupeAeAnTeAbHBIe TapeAKUd | UAM Yepes clellMaAbHble MaTOUYHUKMU.

Boanlltoe pacnpocTpaHeHUe IOAYYHUAW TaK’Ke TapeAbuaTble 3KCTPAKIIMOH-
HBIe KOAOHHBI C CHUTYATBHIMM, >KAAIO3UNMHBIMM TapeAKaMU U TapeAKaMU APYTUX
THUIIOB.
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Puc. IX-21. Cxema HacapO4YHOHM SKCTPaKIUOH-
HOM KOAOHHBI

1 — pacupepeAUTeAbHas Tapeaka; 2 — CAOM
HacapKu M3 Koaell Pammwmra; 3 — rayxad Ta-
pPeAKa; 4 — MPOME’XYTOUHBIE XOAOAUABLHUKH.
IMoToku: I —ceipbe; II — pacTBoputeAn; III —
pacduHaTHBIM pacTBOp; IV — DOKCTPAKTHBIN

Puc. IX-22. Cxema B3KCTpakTopa C CHTYaTBIMU
TapeAKaMm:

1 — IOAOTHO CHUTYATOM TapeAky; 2 — Iepe-
AUBHOU mnaTrpy6ok. Iloroku: I — coipbe; II —
pactBopuTeAb; I[II — paduHATHBIM pPacTBOP;
IV — 3KCTpakTHBIM pacTBOpP

pacTBOp

B KOAOHHBIX 3KCTpaKTOpax C CUTYATHIMU TapeAkamu (puc. IX-22) Moker
OBITH OOECIleueHO AWCIEPrupoBaHUEe KaK AErKoM, TakK U TsKeAou (pa3wl. B mo-
CAEAHEM CAydae ITepeAuBHBIE MAaTPyOKM 2 HaANpaBA€HBI BBEpPX, & IOAIOPHBIE
CAOHU TSIKEeAOM (ha3bl 00pa3yroTcs Hap TapeAKamu. CuTuaTbhle TapeAKd | WMeroT
OTBEepPCTUSA AaMeTpoM 3 —9 MM, pacloAOKeHHBIe IIO0 BeplIMHaM PaBHOCTOPOH-
Hero TpeyroabHHKaA C maroM 12—20 MM. CKOpPOCTh ABWKEHHS AMCIEpPCHOMN (ha-
3Bl Yepe3 OTBEPCTHUs TapeAKd MpUHUMAIOT B Ipeapenax 0,15—0,3 m/c.

B 5KCTpakIIMOHHBIX KOAOHHAX AAS AeacarbTu3alnuy OPOINaHOM HPUMEHS-
I0TCA >Kaato3uiHbele TapeAaku. Ha puc. IX-23 mokasaHbl cxeMa HUJKHEU YacTH
TAKOM KOAOHHEL. JKaaro3uiiHasg TapeAaka COCTOUT U3 IAACTHUH 4, YyrOA HAKAOHA
KOTOPBIX 3aAaeTcsl HapaBASIONed CTOMKON 7. baaropapst AUCTaHITMOHHBIM peob-
paMm 5 MeXXAY HNAACTHHaMU 00pa3ylOTCS KaHAABL AAS IIPOXOAA AETKOM U TIKeAOU
da3. HakrOHHEBIE TAACTHHEI YCTAHOBAEHEI Ha ONOPHEBIX OaaKax 8 M 3aKpelAeHbI
cBepxy yroakoM 6. OOpasymoolmueca @IpU  3KCTPaKOUM TaKerad (dasa
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Puc. IX-23. CxemMa 3KCTPAKIMOHHOW KOAOHHBI AASI AeacharbTU3alMU MPOMAHOM:
1 — HIWKHIS 4aCTh KOAOHHBI, - — JKAAIO3UHHAs TapeAka; 1 — KOPIyC KOAOHHEI; 2 — KOAAEKTODP; 3 — JKAAIO3UHHBIE TapeAKd; 4 — IIAQCTHUHBI
(>kanto3u); 5 — AMCTAHIMOHHBIe pebpa; 6 — yroAok; 7 — HaIpaBAsiOIlas CTOMKa; 8 — OaaKa OIOpHOTO Kapkaca. IToroku: | — creippe; Il —

TsRKeAass pasa (pacTBOpP ac(arbTOBBIX BelleCTB B IIPOIaHe)



(pacTBOpP acarbTOBLIX BeIleCTB B IIPOINAHe) OIIyCKaeTcsd, a Aerkad dasa (padwu-
HATHBIM PacTBOP, COCTOSNINM B OCHOBHOM H3 >XHMAKOTO IIpOIlaHa M MACASHOMU
4acTH) IOAHMMAaeTCA. TsoKeaasd U AerkKasd (pas3bl ABIDKYTCSI B IIPOTHMBOTOKE B Ka-
HaAaxX TapeAKH, a IIPU BXOAE B KAHAABI CAEAVIOUIEN TapeAKU MEHSIOT HallpaBAe-
HUe ABWKeHUA. DPPEKTUBHOCTEL MOAOOHBIX TAapPEAOK HEAOCTATOYHO BBLICOKA U
ycrynaeT 3h(eKTUBHOCTU TapeAOK M HACapOK APYTMX THUIIOB, OAHAKO KOHCT-
PYKIUS UX CPAaBHUTEABHO IIPOCTA.

O PeKTUBHOCTE HACAAOUYHBLIX U TapeAbuaThIX KOAOHH BO MHOTHUX CAydYasx
MOJKeT OBITh IIOBBHIIIEHA 3a CYeT IIPUMEHEeHUs IIYABCUPYIOUIUX IIOTOKOB.
CymecTByeT ABa CIOCOOA BBEACHHUSI HU3KOYACTOTHBIX KOAeOAHMU B MaccCo-
OOMEeHHBIe alnaparhl: NepBhIM OCHOBAH Ha CO3AAHUM BO3BPATHO-IIOCTYyIIA-
TEABHOTO ABVWJKEHUS KOHTAKTUPYIOMUX a3, TakKue anlapaTbl Ha3bIBAIOTCS
NYAbCAQUUOHHBIMU; BTOPOM HIpepycMaTpUBAaeT HMU3KOUACTOTHBIE KOAeOaHUsS KOH-
TAKTHBIX YCTPOMCTB BHYTPM aNllapaToB, KOTOpPHLIe HAa3LIBAIOTCSI BUOPAUUOH-
HBIMU.

ITyAabcaniuoOHHEIN 3KCTPaKTOp (puc. IX-24) ocHamleH >KeCTKO 3aKpPeNAEHHBI-
MU B KOPIIyCe€ KOHTAKTHBEIMHM YCTPOMCTBAMU | B BHUAE UePEAYIOLIUXCSA II0 BEICO-
Te MIaNM0 U AMCKOB U IIyABCAIIMOHHOMN TPyOOM 4 AN Iepepaud ITyAbCAIMOHHBIX
UMIIYABCOB OT aBTOHOMHOIO TeHepaTopa KOAeOaHMM, Ha3bIBaeMOI'O ITYALCATO-
poM 5. B kauecTBe pabodero Teaa IPU CO3AAHUM IIYABCAIIMOHHBIX KOAeOaHUMU
OOBIYHO HMCIIOAB3YIOT ra3 (BO3AYX), @ B KaueCTBe IYABCATOPOB HaubOOAee IIHPO-
KOe IPOMBIIIACHHOE INPUMEHEHUE HAIIAU 30AOTHUKOBBIE pACIpPEAECAUTEABHBIE
MeXaHU3MEL. baaropapss TOMy, 4TO CaMU IYABCAIIMOHHBIE AlNapaTbl HEe HWMEIOT
KaKUX-AUO0 IIOABUIKHBIX AeTarel U He TpeOYIOT OOCAY’KMBaHUS, OHU HAIIAU
HIMPOKOe MpUMeHeHNe, OCOOeHHO B PapMalliOHHONW XUMUU.

Ha puc [X-25 npuBepeHa cxeMa BUOPAIIMOHHOTO 3KCTPAKTOpPa, B KOTOPOM
TOPU30HTAABHEIE IIepP(OPUPOBAHHBIE IINACTHUHEI 5 >KECTKO CBA3aHBl CUCTEMOM
CTep>XHeHN 4 cO ITaHrod 2 U pu padoTe COBEPIIAIOT MAEHTUYHEBIE IO YaCTOTe
U aMIAUTyAE (CHHXPOHHEIE) KOoAeDaHUuA. Apd OOAee PABHOMEPHOIO IIepeMellu-
BaHMUSI KOHTAKTHUPYIONIUX (a3 MeXXAy IakeTaMHM [ep(OpHUpPOBAHHBIX IIAACTHH
PacIoAOKeHBl OTOOMHEIE IePeropoAKM 6.

B Apyrux KOHCTPYKIOUSAX BUOPHpYOIIas Hacapka coOpaHa B ABa CaMOCTOATEABHBIX IIaKeTa,
coBepIlaInue KoreGaTeAbHBIE ABIMKEHHS C OAMHAKOBOM 4YaCTOTOM, HO CABHHYyTHIE IO (ase Ha
[IOAOBUHY IIEPHOAQ, B Pe3yAbTaTe 4Yero IaKeThl ABMJKYTCSI B IIPOTUBOIIOAOJKHEBIX HAIIPaBAEHUSX
(acmaxponHO). IIpepro’KeHBI TaK’Ke ammaparsl, B KOTOPBEIX Hacapka CoBepllaeT KoAeOGaHUS
IIOIIEpEK NIPOAOABHOM OCH alllapaTa MAU IIOA YIAOM K HeM.

B oTcTOMHBIX 30HaX BHUOPAIMOHHBIX alllapaTOB CO3AaHBbI OAATONPUATHBIE
YCAOBHUS AAT KOAAeCI[eHIIUM U cemlapanuu (a3, IOCKOABKY paboure CpeAbl B
3TUX 30HAaX He COBEPIIAIOT KOAeOATEeABHBIX ABYVDKEHHH. AAST amnmapara Ka*kKAOTo
THUIIA CYIIEeCTBYIOT ONTHMAABHASL AMIAUTYAA U 4aCTOTA KOAeDaHWUM, oOecledynBa-
olue 6oAee MHTEHCHBHOE IIPOTeKaHue IIpoliecca 3KCTPaKI[Uu.

K pocTrouHCTBaM BUOPAIMOHHBIX alllapaToB CAeAyeT OTHeCTH HU3KHe
yAeAbHBIE KallUTaAbHBIE BAOKEHUS U 3KCIIAyaTallMOHHBIE 3aTpaThkl. OHU NIPOCTHI
IO KOHCTPYKIIUH, OOAQAQIOT MaAOM METaAAOEMKOCTBIO, HMEIOT HPOCTEUITUN
MIPUBOA, OOAAAQIOT OOABIIOU IIPOU3BOAUTEABHOCTHIO ITPU BLICOKOM 3(PPEKTUB-
HOCTH MaccooOMeHa.

B anmapaTrax KOAOHHOI'O THIIA YPOBEHBb pa3jperd AETKOU U TsKeAon das
MOJKET HaXOAUTBCS Ha PasAnMYHOM BbICOTe. HimKe ypoBHA paspera a3 CIIAOLI-
HOM siBAdeTCS TsyKenasd dasa, a AUCIEePrUpOBAHHOM Aerkasi. Bhlllle ypoBHA pas-
A€AA CIIAOIIHOU (pa30¥ ABAIETCS AerKad, a AUCIeprupoBaHHON — Tsakeaad. [lo-
AOJKeHHe YPOBHS pa3pera (a3 BHIOMpAETcs B 3aBUCHMMOCTH OT YCAOBUU IpOBe-
A€HUS IIpoliecca 3KCTPaKIIUU.
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Puc. IX-24. ITyAbCAalMOHHBIA 3KCTPAKTOpP (PUPMBI
Otto H. York Company, Inc.:

1 — KOHTaKTHBIe YyCTpOWCTBa; 2 — paclpe- 8
AeAuTeAb; 3 — cHCTeMa KOHTPOASL 3a IIOBepX- '
HOCTBIO paspera (das; 4 — IyAbCallMOHHAd TPyoa; ‘
5 — mnyabcatop; 6 — OydepHas eMKOCTb, 7 —
NPeAOXPAHUTEABHBIM KaalaH; § — BO3AYIIHUK.

INoToku: ceippe: I — Aerkagd asza; IV — TaKerad
dasa; NPOAYKTHI pa3pereHust: [ — TsoKeAwll; V. —
Aerkuy; III — BO3AyX WAM @30T

¢1V

Puc. IX-25. BuGpanuoHHBII SKCTPAKTOP:

1 — BapuaTOp 4acTOTHI KoAeOaHUM; 2 — 1TaHTra; 3, 7 — pacupepeAuTesr; 4 — CTepKeHb, 5 —
nepOpPUpPOBaHHBIE IAACTHUHBL;, 6 — OTOOMHBIE IIEPEropoAKH; & — HIJKHSAG Ollopa IITaHTHU.
IMoToku: cwipwe: I — Aerkast dasa; [V — TsDKeras (asa; IPOAYKTH paspereHUs: [I — TIKeABIH;
III — nerkuit

B Tex caydasix, KOrpa IAOTHOCTH PACTBOPHUTEAS BEBIIIE IIAOTHOCTH MCXOA-
HOTO CBIpbS, IIOBHIIIIEHUE YPOBHS pasjpenra (a3 CBA3aHO C YBeAUUeHHEeM KOAUude-
CTBa PacCTBOPUTEAS B allllapaTe. BMecTe ¢ TeM BSI3KOCTh 3KCTPAKTHOT'O PAacTBO-
pa (Ts>Kenrass dpasa) OOBIYHO MeHbINIe BSI3KOCTH padHUHATHOTO pacTBopa. IloaTo-
My, KOTAa ToKeaasd pasa dBAGeTCS CHAOIIHOM, TO AWUCIEPrUpoOBaHUE U
KOHTAKTHUPOBaHUe OOAee BA3KOM AeTKOU (pa3el oOaerdaroTcsd. B aTOM caydae
XKenraTeAeH Ooaee BEICOKMU YPOBEHB paspena das.

AnmapaTtsl porauuoHHoro Ttuma. [Ipomecc »skcTpakuuum 3hPeKTUBHO
OCYIIeCTBAdeTCSI TaKKe B alllapaTaX POTAMOHHOTO THUIIA, B KOTOPBIX AAG
KOHTAaKTHPOBAHUS U pasjpereHUus (pa3 UCIOAB3YIOTCSA IeHTPOOEeKHBIE CHABL.

Ha puc. IX-26 n3o0pa>keH KOAOHHBIM AVCKOBBIM 3KCTPAKTOP, IIPUMEHse-
MBI IIPU OYUCTKE MaceA. ANIapaT COCTOUT M3 PIA@ CEKIUH, OOpa30BaHHBIX B
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Puc. IX-26. PoTraniuoHHBIA AUCKOBBIN S3KCTPAKTOP:

a — cxXeMa POTallMOHHOI'O AMCKOBOT'O OKCTPAKTOpa; O — cXeMa KOHTAKTHOM 30HBI POTAllMOHHOTO
puckoBoro skcrpakropa Otto H. York Company, Inc.; 1, 5 — pacnpepeAuTeAbHBIE pelIeTKd; 2 —
KOABIIO cTaTopa; 3 — AHMCK poTopa; 4 — BaAa poTopa; 6 — AONaTKH; 7 — TOPHU3OHTAABHBIE
KOABILIeBbIe OTOOMHUKH; 8§ — cerka. [Toroku: ceipbe: I —aerkas asza; II — pacrBoputeas; 11 —
Aerkas dasza; IV — Tsakenras dasza

BEPTUKAABHOM ITMAMHAPHYECKOM KOPIIyCe C IOMOIIBIO CEPUU KOAell cTaTopa 2.
MeXAy KOABLIAMU CTaTOpa pa3MellleHbl MAOCKHe AWUCKH 3, VKpeIlAeHHBIe Ha
BpaularouieMcsa Baay 4. [Ipu BpalieHUN ANCKOB O0eCIedMBaeTcsl XOpollee KOH-
TaKTUpoBaHUe ha3. B IleAroM IO anmapary cOo3paeTcsa NPOTUBOTOYHOE ABUJKEHHE
AETKOU U TSIKEAOU dhas.

Ans TIOBBIIeHUSA 3(MPEKTUBHOCTU B3aMMOAECUCTBUSA KOHTAKTUPYIOIIUX (ha3
Bpalllafonyecs IIAOCKHe AMCKM MOTYT OBITH OCHAIeHBl AOIaTKaMu 6 (puc.
IX-26, 0). Bpaulenue Tako¥ TypOMHHOMN MeUIaAKU OCYIIECTBASIETCS MEXAY ABYMS
TOPU3OHTAABHBIMU KOABIIEBHIMU OTOOMHUKaMU 7. [Ipu 3TOM >KHMAKOCTh, OTOpa-
ChIBaeMas AOIIaTKaMU, IPOXOAUT Uyepes3 CAOM ceTKu §.

Ha pwuc. IX-27 npuBepeH LEeHTPOOEKHBIM 3KCTPAKTOP, POTOP KOTOPOTO
uMeeT HAaCaAKy TOM MAM MHOM KOHCTPYKIMH, 00eCIeYMBAIOIyI0 KOHTAKTHUPOBa-
HUe TSI)KeAOU M AeTKOHM a3 B IIPOTUBOTOKe. Aerkas pasa NOCTyIaeT Ha Iepu-
(peputo poropa 4, a TaKerasds — OAMXKe K ocU BpalleHud. [1op AelicTBUEM IeHT-
POOESKHBIX CUA TsSKeAasd (pa3a ImepeMellaeTcs B KaHaAaX HACAAKU K Ilepudepuu
poTopa, a Aerkagd — OT Hepudepuu K OCH BpallleHus. BBOA U BBIBOA 00eux
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Puc. IX-27. Cxema neHTPOOEKHOI0 IKCTPAKTOpA:
a — cxema IIEHTPOOEKHOTO IKCTPAKTOPA; H-CXeMa DJIEMEHTA HACaJIKH CO CTPYHHBIM UCTEUYCHHEM; [ - CTaHWHA; 2 - BaJl POTOPA; 3 - KOXKYX; 4 - poTop; J -
nepdoprpoBaHHbIE KOHLIEHTpUYEeCKHe HUIUHAPHL. [loToku: JI® — nerkas ¢aza; 7@ — tsoxenas ¢asza



da3 ocylecTBAsIETCS depe3 ClelMaAbHble KaHaAbl BO BpalllarollleMcs Bany 2.
OnTuMarbHasi BeAWMUYMHA YacCTOThI BpalleHuss oO0LIYHO cocTaBAasgeT 600— 1200
06/MuH. B paHHUX MOAEASIX TaKWX JKCTPAKTOPOB NPUMEHSIAU AEHTY, HaBUTYIO
B BuAe cunupasu (0OKOAO 30 BHUTKOB) M OOPA3yIOIIVIO KAHAABl IIPAMOYTOABHOTO
CeYeHUsI AAS IIPOXOAA JKUAKOCTEM. B 3THX KaHarax >KUAKOCTU ABUJKYTCS IIPOTH-
BOTOKOM M IIPUXOAST B TeCHBIM KOHTaKT APYT C APyroM. B sKcTpakTopax IIo-
CA€AHUX MOAEAeM YCTaHOBAeHHI IIepOPHUPOBAHHBIE KOHIIEHTPUYECKHEe ITUAMHA-
PBI 5 C OTBEPCTHUAMH UAM ILIEASIMHU, CAYJKAIUMU AASI IPOXOAA O0emxX >KUAKOC-
Ten.

B mocaepHme TOABI B II@HTPOOEKHBIX SKCTPAKTOpPaxX HalllAa IIpUMeHeHHe
HacapKa CO CTPYMHBIM ucTedeHUeM a3 (cM. puc. IX-27, 6), koTopas xapakre-
pU3yeTCs AYULIIUMU IIOKA3aTeAIMU II0 IIPOM3BOAUTEABHOCTH M Pa3pEAUuTEeABHOM
CIIOCOOHOCTH. OTa HacajpKa COCTOHUT M3 SAEMEeHTOB, 00ecIeumBalonIux cOOp U
uctedeHre obeux (a3 HaBCTpeuy opHA Apyroi. [locae KoHTakTHpoBaHUSA a3
OHM pacchamBaioTcs. Aerkas gasa coOWpaeTcss B BepIIMHaX KOHYCOOOPa3HBIX
SAEMEHTOB M BBITEKAeT 4Yepe3 OTBEPCTHUS B IIPOTUBOTOK TSIXKEAOM da3se,
HUCTeKalollle yepe3 OTBEPCTHS B OCHOBAHUM KOHYCOOOPA3HBLIX IAEMEHTOB.

OCHOBHBIM NIPEUMYILECTBOM IJeHTPOOEXKHBIX 3KCTPAKTOPOB SBASETCS BO3-
MO>XHOCTb PAa3AEAeHMs CHCTeM, UMeIONIUX MaAyi0 pPa3HOCTh IIAOTHOCTEM, u
JKUAKOCTEM, CKAOHHBIX K OOpa30BaHMUIO 3MYAbCUN. BcrepacTBHe oOueHB ManoM
YAEPIKUBAIOIIEH CIIOCOOHOCTU 3TU MAIIMHBI IPUMEHSIOTCSI B IIPOIeccax OYUCT-
KU He(PTEMPOAYKTOB, OTAEAEHUs (PEHOAA OT aMMHMAUYHBIX BOA KOKCOXUMHUUYECKOM
MIPOMBIIIAEHHOCTH, IIPU 3KCTPAKIIUM YPaHa, OYUCTKE PACTUTEABHBIX MacCeA.

DANXAOU TNTTATUO PACTADTA
YENOPAEOET T TUO ATTADAOTA

IMpm moMoIM TPeyrOABHOU AMarpaMMbl UAM AuarpaMMbl X—Y
OIIpeAeAseTCs YUCAO TEOPEeTUUECKUX CTyIleHeld KOHTakTa N, HeOOXOAUMOe AAA
IIOAYUYEHHS IIPOAYKTOB 3aAaHHOTO cocTaBa. PacdeT O0asupyercda Ha AOIYIIEHUN O
MOCTHIKEHUM COCTOSIHUSI PAaBHOBECUS B Ka’KAOM CTyIIeHH. B pearbHBIX YCAOBUSIX
cucTeMa OOBIYHO He AOCTHIaeT COCTOSIHHS PAaBHOBECHS, IIO3TOMY AEWCTBUTEAB-
HOE 4YHCAO cTymeHel N, 3KCTpPaKUuK OyAeT OOABLIMM M OIPEACASeTCS II0 yPaB-
HEHUIO

N,=N./n,

rae 1 — 3(@dEeKTUBHOCTE KOHTAKTHOM CTYII€HU, 3aBUCAINAS OT THUIA KOHTAKT-
HOI'O YCTPOMUCTBA, CKOPOCTeN (ha3, uX (PU3UKO-XUMHUUECKUX CBOMCTB, THAPOAHU-
HaMMYeCKOTO pe’krMa paboTHl alnapaTa M APYyIux (pakTopoB. AAd 3KCTPAKTO-
POB THIIa CMECUTEAb-OTCTOMHUK 3(D(PeKTUBHOCTh KOHTAKTHOM CTYIIEHH COCTaB-
ager m = 0,75+0,95, A9 KOAOHHBIX 3KCTPAKTOPOB C CUTYATHIMU TapeAKaMHu
n = 0,25+0,45.

PacueT pa3zMepoB 3KCTPAKTOPOB THUIIA CMECUTEAbL-OTCTOMHUK OCHOBAH Ha
3aKOHOMEPHOCTIX IIPOLECCOB NnepeMeuwuBqHuUs U OMCMAUBAHUS, PACCMOTPEH-
HBIX B COOTBETCTBYIOIIUX I'A@Bax.

AAST 3KCTPAKTOPOB KOAOHHOTO THUIIAa C HACAAKOM pacyueT BBICOTHI HAaCAAKU
H,,. IpoBOAAT IO ypaBHEHUIO

HHaC = NT .hS '
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rae h, — BBICOTa HacapKM, SKBUBAAEHTHAs OAHOU TEOPEeTHYEeCKOU CTYIEeHH.
AAst GOABIIIMHCTBA SKCTPAKIIMOHHBIX KOAOHH C Hacapkou h, = 1,5+3 M.

OAHaKO B OOABIITMHCTBE CAyYaeB BeAUYUHY h3 OIIPEAECANSIOT SKCIIEPUMMEHTAABHO.

O6mas BBICOTa 9KCTPAKIMOHHON KOAOHHEI OIPEAECASETCSI C YUeTOM BLICOTHI OTCTOMHBIX 30H
B BepXHeW W HW)KHeM 4aCTAX KOAOHHBI AAS Pa(pMHATHOTO M 3KCTPAKTHOTO PACTBOPOB.

ABW>KeHHE ITOTOKOB AETKOM M TSIKEAOH (pa3 B HACAAOUHBIX SKCTPAKIMOHHBIX KOAOHHAX Xa-
PaKTepHU3yeTCsI TeMU K€ OCHOBHBIMU 3aKOHOMEDHOCTSIMU, UTO U AASL CUCTEMBI Iap (ra3) — JKHA-
KOCTB, KOTOPEIe OBIAM PAacCMOTPeHHI paHee. [Ipu IPOTHBOTOYHOM ABMJKEHUN MacCOOOMeHHBAO-
IIIUXCS TIOTOKOB C YBEeAWYEHUEM CKOPOCTHU ABHIKEHHUS BOCXOAMAIIEH AETKOH (ha3hkl YBEAUYMBAETCS CO-
IIPOTUBACHUE ABIMDKEHHIO HUCXOAAIIEH TSKEAOM (pasbl, BO3pacTaeT YAEp’KHBaloIas CIOCOOHOCTH
HaCaAKM, IPUBOAAIIASA K SBAEHUIO ITOABUCAHUSA TSXKeAOW (pa3bl U 3aXAeOBIBAHUIO KOAOHHBI.

OcobeHHOCTh pabOTHl TAKUX 5KCTPAKIMOHHBIX KOAOHH 3aKAIOYaeTCcsi B TOM, 4TO o6e asbl
SKUAKUE B IIOITOMY 3HaueHUS BSI3KOCTH U IAOTHOCTHU (pa3 pPasAMdaloTCsl 3HAUUTEABHO MEeHLINe, 4eM
AAS CHCTEMBI TTap (ra3) — KUAKOCTB. B cOOTBeTCTBHHM C OOIIMME IIPEACTABACHHUSIMU O IPOTHBOTOY-
HOM ABIDKEHHU ABYX (a3, pa3BuUTHIMU B paborax A.I'. Kacarkuna, A.H. INhanosckoro, B.B. Kada-
poBa U APYTHX MCCAEAOBATeAeH, pacueT NPeAeAbHBIX CKOPOCTel a3 B HaCAAOUYHBIX KOAOHHEIX
5KCTPAKTOPax MOJKHO IIPOBOAUTEH IIO YPaBHEHUIO

y=12-e"*%, (XL13)
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W, — CKOpOCTbH ABUJKEHHUS CHAOIIHOM hasmel, M/C; f — yAeAbHas MOBEPXHOCThL HACAAKH, m/m% e —

c

OTHOCUTEABHBIH CBOOOAHEIM 0O6BeM Hacapku, M°/M; Py Py AP — COOTBETCTBEHHO IIAOTHOCTH Ts-
JKEAOM U AerKoM pa3 M UX Pa3HOCTh, Kr/M; W, W, — BSI3BKOCTH CIAOMIHOM hba3wel U BOABI, M/Tla-c;
Oy Ot Op, — TOBEPXHOCTHBIE HATSUKEHUS HA TPAHUIIE COOTBETCTBEHHO CIIAONIHOW W AMCIEPCHOU
a3, CIAOIIHOM (Pa3kl M BOABI, AWCIEPCHOM (haswl U BOABI, H/M; GA/GC — OTHOIIIeHHEe MaCCOBBIX
IIOTOKOB AMCIIEPCHON U CHAOLIHOM (ha3.

OOBIYHO AAS pacyeTa MOIEPEeYHOTO CeUeHUd SKCTPAKIIMOHHOM KOAOHHBI F,
CKOPOCTb CHAOITHOM (pa3bl C HEKOTOPBLIM 3alacoM IIpUHUMAaIoT paBHOU 80 %
BEeAWYNHB], IOAy4eHHOU IO ypaBHeHumo (IX.13).

B caywae ouuMCTKHM M30UpATEABHBIMH PACTBOPUTEASIMU IIAOLLAAL IIOIIe-
peYHOro ceueHMus KOAOHHEI F, MOJKHO OIIPEAEAUTH 10 YPaBHEHUIO

F =V/V,

rae V. — cymMa OOBEMOB ChIpbsi M pacTBOpuTeAsi, m°/4; V, .
o6beMHast CKOpOCTh, M/ (M*4).

B 3aBHUCHMMOCTHM OT KOHCTPYKIMM KOAOHHOTO B3KCTPaKTopa M IIpuUMe-
HAEMOIO pAacTBOPUTEAs OOBIYHO BeAMdMHa V,,, IPUHUMAETCd B IIPEACAdX
20+40 m*/ (M*u).

Ilpm ruapaBAMYECKOM pacdeTe CUTYATBIX TapPeAOK HEOOXOAUMO OIIpeAe-
AHUTB BBICOTY CAOS AUCIIEDCHOM (pa3bl, 0Opa3yIOLIerocsa Ha TapeAKe, €CAU B AUC-
IIEPCHOM COCTOSTHUM HAXOAUTCS Ts>Keaasd (pasa, UAU IIOA TApeAKOM, eCAU B AUC-
TIepCHOM COCTOSTHUU HaXOAUTCS Aerkas ¢dasza (puc. IX-28). BricoTta chaost ompe-
AEASIeTCsT HalOPOM, HEOOXOAMMBIM AAS IIPOXOKAEHUS AMCIEPCHOM (ha3bl depes
TapeAKy [. Be3 yueTa cMaunMBaeMOCTH BEAMYHUHY h MOXHO ONIIPEAEAUTb KaK CyM-
MY CAEAYIOIIAX COIPOTUBACHUM:

h=nh, +h, +h,,
rae h;, — Hamop, 3aTpauMBaeMBI HA IIPEOAOAEHUE CONPOTUBACHUM IIDU Tede-
328
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Puc. IX-28. Cxema cuTYaTOMN
TapeAK: 3KCTPAaKIMOHHONI KOAOH-
HBL

1 — cuTyatas Tapeaka; 2 — Iepe-
AMBHOM naTpy6ok. [Toroku: AQ —
Aerkast paza; TO — TsoKeaas dasa

2

HUM AUCIEPCHOM (pa3bl CKBO3b TapeAKy, M; h, — HaIop, 3aTpayMBaeMBIA Ha
TpeHHe IIPU ABMJKEHHHU CIAOLIHOM (hasbl B II€PEAUBHBIX NArpyokax, M; h; —
IIoTepsl Halopa Ha C)KaTue U paclUIMpeHHe CIAOIIHOM (a3bl NMPHU IIPOXOXKAEHUU
yepe3 IlepeAUBHBIE IATPYOKHU, M.

BeAWUYWHBI COIPOTUBAEHUM OIPEAEASIOTCS 10 YPAaBHEHUSIM

2
h, = Woa . Pa.

2 !
2gC* Ap
1
h, = A—"- M/c2 P .
2 = 1
d 2g Ap

h3 = _1' 5WC2 . Pc

2

g Py
rae W,, — CKOpPOCTBE ABUJKEHMs AMCIEPCHOM (Da3bl 4epe3 OTBEPCTHUS TapeAKH,
M/c; W, — CKOPOCTb ABHJKEHUs IIOTOKA CIIAOIIHOM (pa3hl B MEePEAMBHBIX IIaT-
pyo6kax, m/c; C — xoaddpunuerT ckopoctu npu ucredenwu, C = 0,5+0,7

A — KO3((pUIMeHT TpeHUs IPHU ABUJKEHHMH IIOTOKa B TpyOe; p,, P Ap — COOT-
BETCTBEHHO TIAOTHOCTH AMCIIEPCHON W CIIAOLTHOM (Da3 M WX PAa3HOCTb, KI/M.

YpoBeHB JKUAKOCTH h IOA TapEeAKON He AOAKEH OIyCKAaTbCs HUYKe HUJKHe-
ro oOpe3a IepeAUBHBIX IIATPYOKOB, T.e. AOAKHO BBIIIOAHSATHCS YCAOBUE (CM.
puc. 1X-28)

h<I-h,.



