AEAAA VIII AANTPAAOER

NOU TTNOU THTOANNA AANTPAAOEE

Agcopbuyuell Ha3BIBAETCS IIPOIECC IIOTAOIEHMHS ra3oB (IapoB)
HUAM KUAKOCTEHN IMOBEPXHOCTBIO TBEPABIX TeA (apAcOopOeHTOB). B caydae m3bupa-
TEABHOT'O IOTAOIEHUS KOMIIOHEHTOB CMECHU IIOSIBASIETCSI BO3MOJKHOCTH €e pas-
AEAEHUS Ha COCTaBASIONIVEe KOMIIOHEHTHL. SIBAeHUe apCOpOLMU CBSI3@HO C HaAU-
YypeM CUA IPUTSOKEHUS MeXXAYy MOAEKYAAMM aACOpOeHTa U IOTAOIaeMOro Bellle-
CTBA.

ApcopOnug ABASeTCS OAHUM U3 3(P(PEKTUBHBIX METOAOB pasjpeAeHUs raso-
OOpa3HBIX U JKUAKHX CMeCed KOMIIOHEHTOB, PAa3AMYAIONIUXCS CTPYKTYPOU MO-
AekyA. Ilo cpaBHeHUIO C APYTUMH MacCCOOOMEHHBIMU IIpoIjeccaMu Hauboaee 3¢-
(heKTUBHO €€ HCIOAB30BaHUE B CAydae MAAOTO COAep>KaHUsl W3BA€KAaeMBIX KOM-
IIOHEHTOB B HCXOAHOU CMeCH.

BoABIITyI0O POAL B PA3BUTHUM y4ueHHUS 00 aACOPOIMOHHEIX IIPOlleccax CHIrpa-
am paboTel M.C. LiBeta B obaactu xpomatorpacdpuu, H.A. 3eanHckoro B obaac-
TH YTOABHOU apcopOnum, M. M. AyOMHUMHA U €ro IIKOABI B OOAAQCTH TEOPHUU
aACcopOIMy U IIPAKTUYECKOTO ee IIPUMeHeHUs.

B HedTerazonepepabaTriBaomiel 1 He(PTEXUMUUECKOMN IPOMBIIIA€HHOCTHU
apcopOIusd IPUMEHSIETCS AAS OTOeH3WHUBAHUSA NMPUPOAHBIX U IIONYTHBIX yIAe-
BOAOPOAHBIX Ta30B, IIPU Pa3jpeAeHUU ra3oB HedTellepepaOOTKU C IIEABIO IIOAY-
YeHHd BOAOPOAQ M 3THUAEHQ, AA OCYIIKU ra3oB U JKUAKOCTEM, BBIAGAEHUS HU3-
KOMOAEKYASIDHBIX apOMATHYEeCKUX YTAE€BOAOPOAOB (O€H30Aa, TOAYOAQ, KCHAO-
AOB) U3 OEH3UHOBBIX (DPAKIUM, AAST OUMCTKH Macep, IPU OYUCTKE CTOYHBIX BOA
C IpUMeHeHUeM IIBIAEBUAHOTO aKTMBUPOBAHHOTO YIAS U T.II

TBepaoe BellleCTBO, Ha IOBEPXHOCTH MAM B IIOpPax KOTOPOI'O IPOUCXO-
AUT KOHIIeHTPHPOBAHUE IIOTAOIIAEMOTO BeIeCTBa, HA3BIBAETCS agCOpOeHMmMOM.
[MoraomaemMoe BelleCcTBO, HaxXOAdllleeCs BHE IIOP aACOPOEHTa, Ha3bIBAETCSI ag-
copOmuBOM, a IIOCAe ero Iepexopa B aACOPOMPOBAHHOE COCTOSTHUE — agcopoba-
mom.

PazanuaroT ABa BUAA apcopOumu — (pU3MYecKylo U xumudeckyto. [Tpu ¢u-
3uyeckoll agcopdyuu MOAEKYABI IIOTAOIIIEHHOIO BellleCTBa, HaXoApdIuecs Ha IIo-
BEPXHOCTU aACOpPOeHTa, He BCTYHAIOT C HUM B XHMUUYeCKOe B3aUMOAEMNCTBHUE.
INpu xuMmMUYecKol apACcopOLUM (XeMocopObuuu) MOAEKYABI ITIOTAOIIIAEMOTO BeIleCT-
Ba XMMUUYECKU B3aUMOAEUCTBYIOT C aACOPOeHTOM. CBA3b MOAEKYA MOTAOIEHHO-
ro BellecTBa (apcopbara) ¢ apcopOeHTOM IpH (PU3NYEeCKOM apACOpOLIMU MeHee
IIPOYHA, 4YeM IPU XeMOCOPOIUH.

dusndeckas apcopOIus SBASETCS HK30TepMUYECKUM IIpoljeccoM. TemaoTa
apcopOLMU M3 ra3oB U IIapOB IPUMEPHO PaBHA TENAOTe UX KOHAEHCAIUuW, Tell-
AOTa apCOPOLMHU U3 PACTBOPOB HECKOABKO MEHBIIIE.

ITpomecc apCOpPOLMOHHOTO pa3jpeAeHHs IIPEKpAIlaeTcs, KOTAQ AKTUBHAsA
IIOBEPXHOCTB (MAM OOBEM IIOP) aACOPOEHTa OKA3BIBAETCS 3AlIOAHEHHOM MOAEKY-
AamMu apcopbaTta. BriaereHne m3 apcopOeHTa IOTAOIIEHHBIX KOMIIOHEHTOB Ha-
3BIBAIOT gecopbyuel.

Ecam B caoli apcopOeHTa BBECTH CPABHUTEABHO HeOOABIIOE KOAWMYECTBO
pasperdeMor CMeCH, TO aACOpPOMpPOBATBCSI OYAYT BCe ee KOMIIOHEHTEL. JTO
IIPOMCXOAUT AO Te€X IIOpP, IIOKA BCI aKTHUBHA4 NOBEPXHOCTH apCopOeHTa He Oy-
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A€ET 3aloAHeHa. AaabHelIllee IIOCTYIIA€HHe UCXOAHOM CMeCH B CAOM ajpcopOeHTa
NIPUBEAET K TOMY, YTO MOAEKYABI, OTAMUAroOIuecs OoAee BBICOKOM apcopbupye-
MOCTBIO, OYAYT YaCTUUYHO BBITECHATH C IIOBEPXHOCTH aACOPOEHTa MOAEKYABI Be-
LIeCTBA C MEHBIIEN aACOPOUPYEMOCTBIO U yCTAHOBUTCSI PABHOBECUE MEJKAY aAA-
COPOMPOBAHHOU U HEAACOPOUPOBAHHOM CPEAAMMU.

[lpy mpOABUM>KEHHU KWCXOAHOU CMECH 4Yepe3 OINpPeAEAeHHEBIM CAOM apCcop-
OeHTa pacCMOTPEHHBIM BHINIE IIPOILleCC MPOTeKaeT IIOCAOMHO B HAIpaBAEHUU
ABVKEHUSI UCXOAHOU pas3pensieMOU cMecH. AACOPOIIMOHHOe pasjpeAeHUe B AQH-
HOM CAO€ apcopOeHTa OyAeT 3aBepIIeHO, KOTAA B IIOTOKE, BEIXOAAIIEM M3 CAOS
AACOpPOEHTa, IIOIBUTCS KOMIIOHEHT, IOAAEKAIUN WM3BACUEHHIO U3 HMCXOAHOHU
CMecCH, T.e. KOTA@ B COOTBETCTBUM C COCTOSIHUEM PAaBHOBECUS aKTHUBHAas MOBEPX-
HOCTb aACOpOeHTa 3allOAHUTCS U3BAEKAeMBIM KOMIIOHEHTOM M IIPOU30MAET
«IIPOCKOK» 3TOTO KOMIIOHEHTA C YXOASAIIUM IIOTOKOM.

Hcuepnanue apACOPOIIMOHHOM CIIOCOOHOCTU — NPOCKOK, ONIPEAEASIET BpeMs
3aqwumHoro geucmsusi apCOpPOeHTa MO OTHOUIEHHIO K AGHHOMY KOMIIOHEHTY.
KoanuecTBo BelecTBa, apACOPOMPYEMOTO MMOBEPXHOCTBIO, ONPEAEASIETCS COCTOS-
HUEeM PaBHOBECHS U 3aBUCUT OT IIPUPOABI apCOpPOEHTa U apACOpOUpyeMOro Be-
1I[eCTBa, KOHIIEHTPAIUK IIOCAEAHETO B MCXOAHOM CMecCH, TeMIlepaTyphl Ipoliec-
€a, a Ipu aACOpPOIIUM ra30BOU (Pa3bl U OT AABAEHUS.

B pesyapTaTe apcopOIIMM KOHIIEHTPAIUs IIOTAOILAeMOro BellleCTBa B IIOTO-
Ke YMeHBIIaeTcs IO Mepe NepeMeIlleHNus ero uepe3 CAOU apcopOeHTa. [TosTomy
U KOAWUYECTBO (KOHIIEHTpAIUsA) apACOPOUPYeMOro BellleCTBa IO BBICOTE CAOS aA-
cOpOeHTa TaK)Ke U3MEHSAETCS B IIPEAEAaX OT MaKCUMAABHOTO A0 MUHHUMAABHOTO,
COOTBETCTBYIOIEI'O0 COCTOSTHUIO PABHOBECHSI C IIOTOKOM, ITOKMAQIOIINM CAOM aA-
copOeHTa.

BO3MO>XKHOCTE pasjpeAreHHs TOM HMAUM WHOU CMeCH MEeTOAOM ajACopOIuU 3a-
BHCUT OT BEAWYMHBI aACOPOMPYEMOCTU KOMIIOHEHTOB, BXOAAIIUX B €e COCTaB.
ApCOPOMPYEMOCTE BEIIECTB 3aBUCUT OT HUX MPUPOABI, CTPOEHUSI MOAEKYA, a
TaK>Xe OT IIPUPOABI U CTPYKTYPBI aACOPOEHTa (BEAUUMHEI YAEABHOM MOBEPXHOC-

TH, pa3MepoB IIOp U T.IL.).

ApACOPOUPYEMOCTb YTAEBOAOPOAOB OOBIYHO BO3pACTaeT C yYBeAMYEHHEM HX MOAEKYASPHOU
Macchl, OAHAKO OOAee 3HAQUMTEABHOE BAHUSHHE OKA3bIBAIOT CTPYKTyPa U pa3Mephbl UX MOAEKYA.

Tak, napaduHOBble U HA(TEHOBBIE YTA€BOAODPOABI IIOIAOLIAIOTCS B MEHBIIEH CTelleHU, 4eM
apomaTudeckue. AAT apOMaTUYeCKUX YTA€BOAOPOAOB apACOPOMPYeMOCTh BO3PAacCTaeT C YBeAUUeHHeM
YHCAQ IUKAOB B MOAEKYAE.

CepHUCTBIE COEAUHEHUsI Aydllle COPOUPYIOTCS, YeM COAeprKalllie UX NapadUHOBLle U HadTe-
HOBBIE YTA€BOAODOABI, ¥ MMeIOT OAM3KYIO aACOPOMPYeMOCTh K apOMaTHYeCKHM YIAE€BOAODPOAAM.
OTO 3aTPyAHsIET OTA€A€HUEe CEePHUCTBIX COEAMHEHUM OT apoMaTUYeCKHX IIyTeM aACOPOIUHU.

KuchopopHBle, CMOAMCTBIE U OCOOEHHO  a30TUCTBIe  OpraHMYeCcKHe  COEAUHEHWUS,
copepKammecs B He@TAX U He(TENPOAYKTaX, OTAMYAIOTCS 3HAUYUTEABHO OOAee BBICOKOH
aACOpOUPYEMOCTBIO, YEM YTAEBOAODPOABI, U OTAEA€HUEe 3THUX BeleCTB OT YIAeBOAOPOAHOM CMecH
IIPOUCXOAUT CPaBHUTEABHO AETKO.

HemnpepenbHBIE HU3KOMOAEKYASPHBIE YTA€BOAODOABI (3THAEH, IPOIMAEH) aACOpOUPYOTCS
Aydllle, 4eM COOTBETCTBYIOLINe IIPEACAbHBIE UX aHAAOTU (3TaH, IPOIaH).

AACOpPOUPYEeMOCTb 60Aee BEICOKOMOAEKYASIPHBIX HEIPEACABHBIX YTAEBOAODPOAOB HU3ydeHa He-
AOCTaTOYHO.

Hcnoab3oBaHHe apCOPOLMU AAS PA3AEAEHUSI CMecCel, copep’KallluX HelpepeAbHBIE YTAEBOAO-
POABL, B pIA€ CAydaeB OCAOJKHSIETCS TeM, UTO B IIpollecce Pa3pAeAeHHs 3TU YIA€BOAOPOABLI IOABepra-
IOTCSI KaTAAUTHYECKOMY BO3AEHCTBHIO aACOPOEHTa, B CBS3H C YeM MOTYT IIPOUCXOAUTH UX XUMHYEC-
Kue IpeBpallleHus], HallpuMep IOAMMepHU3alus.

HexoTopble apACOpPOEHTHI, HalpuMep aKTUBUPOBAHHBLIM YTOAb, IPEUMYIECTBEHHO apCoOpOH-
PYIOT YTA€BOAOPOABI, MMelole OOAee BEICOKYIO TeMIIepaTypy KPHUCTAAAM3AIUM, BCAEACTBHE Yero
HUCIOAB3YIOTCSI AAST AellapapMHU3aINN JKUAKUX He(TeNPOAYKTOB.



OAPAEOADECOEEE AANTDAATOTA

AAsT TIporlecca  aACOPOIIMOHHOTO  Pa3AEAeHUS ITPUMEHSIOTCS
IPEUMYIIECTBEHHO TBEpAbIE IIOPUCTHIE MaTepuarbl C CHUABHO PpPa3BUTOM
MMOBEPXHOCTBIO TOP. YAEAbHAasd MOBEPXHOCTH IIOP MOXKET COCTaBASATHL OoT 200 a0

1700 M%*/1, a cpearmit papuyc mop ot 2 ao 100 A. AACOPOEHTBI U3rOTOBASIOTCS
B BHA€E TaOAETOK MAUW IIapUKOB AUaMeTpOM OT 2 A0 6 MM, a Tak)Xe MOPOUIKOB
¢ pazmepoMm uvactui, oT 20 poo 500 MKRM.

B kauecTBe apCOpPOEHTOB MCIOAB3YIOTCSI aKTHUBUPOBAHHEBINM YTOAB, CHUAUKA-
reAb, AAFOMOCUAUKATEI, IIEOAUTEL U AD.

IJeorumbl uau MOAEKyAApHblE CUMA — CUHTETUYECKHUE UAU IIPUPOAHBIE aA-
COpPOEHTHI C PEeryAsSpHOM CTPYKTYPOM IIOP, NPEACTaBASIOIINe COOOM aAroMOCH-
AUKATHl HATPUS, KaAus UAU ADYTUX dAeMeHTOB. Ha3zBaHMe NPOM30IIAO OT coue-
TaHUS ABYX I'DEUECKHUX CAOB «I[€0» U «AUT», T.e. CKUISIINE KaMHU». DTO 00b-
SICHSETCS TeM, YTO 3aIIOAHSIONIAsd IMOPHI IIEOAUTOB BOAA IPUW HAarpeBaHUU BEBIAE-
ASIETCSI, T. €. IIEOAUTHI KaK OBl «KHUIISAT».

Oowmaa xumuyeckasa gopmyaa Me,, O - ALO; - xSi0O, - yH,O, rae Me —
KaTHOH IIEAOYHOrO METAaAAd; I — €ero BAaAeHTHOCTh. B KauecTBe KaTHOHOB B
COCTaB NIPUPOAHBIX II€OAUTOB OOBIYHO BXOAAT HATPHUM, KAAUM, KAABLUMN, peKe
MarHmy, 0apuy, cTpoHnuu. Kpucraramdeckas CTPYKTypa IIEOAUTOB OOpa3oBaHa
Terpasppamu SiO, u AlO,. B kKauecTBe IPUPOAHBIX IJ€OAUTOB UCIIOAB3YIOT pPas-
AWYHBIE MHUHEDPAABL: COAAAUT, IIA0A3UT, MOPAECHUT, (DOKA3UT U AD.

CuHTeTHUYeCKUE LIEOAUTHEl UMEIOT CTPOEHUE M TeOMETPUUYECKYIO CTPYKTYDPY,
aHAAOTMYHBIE IIPUPOAHEBIM IIeOAUTaM. AHaAOTaMM (poKas3uTa SIBASIIOTCS CUHTETH-
JyeCKHue JeOAUTHl Tuna X u Y.

PasanuaioT cuHTeTUYeCcKHue IIeOAUTHl THUIIOB A, X u Y.

IJeorumst muna A OTHOCATCA K HU3KOKPEMHUCTHIM (popMaM: B HUX OTHO-
menue SiO,:Al,O; He TpeBHIIAET 2.

Ieorumb! muna X mMelOT MOABHOe oTHouleHue Si0O,:Al,O,; KOoTOpoe MoO-
JKeT U3MeHSAThCI oT 2,2 Ao 3,3.

IJeoarumbt muna Y XapaKTepU3yIOTCA BBIIIEYIIOMSAHYTHIM COOTHOIIIEHUEM B
npepenax or 3,1 Ao 6. Ilpu yBeAuYeHUM 3TOTO IIOKa3aTeAs IIOBBIIMIAETCS KUCAO-
TOCTOMKOCTE II€OAUTOB. PadMepbl BXOAHBIX OKOH, OIIPEAEASIONIUX N30UpaTeAb-

HOCTB II€OAUTOB, U3MEHSIOTCS OT 3 A0 9 Aos

B Taba. VIII.1 npuBepeHBI XapaKTEPUCTUKM HEKOTOPHIX IIPOMBIIIAEHHBIX
aACOpPOEHTOB.

BaskHOUW XapaKTepUCTUKOM apCOPOEHTOB SIBASIETCS WX QKMUBHOCMb, UAU
eMKOCTb @, IOA KOTOpPOM IIOHMMAIOT Maccy aACOpPOMPOBAHHOIO BelleCTBa,
NIPUXOAAIIYIOCS Ha €AWHUITY MAcChl aACOPOEHTa B YCAOBUSAX PABHOBECHUS:

N
9a

rae G, — Macca IOTAOIIEHHBIX KOMIIOHEHTOB; g, — Macca apcopbeHTa. AK-
TUBHOCTH apCOpOeHTa pa3AMYHa 10 OTHOUIIEHHUIO K Pa3HbBIM KOMIIOHEHTaM CMe-
cu. Ilpu BbIOOpe THIla apcopOeHTa OOABIIOE 3HaUeHUe MMeeT TaKyKe coXpaHe-
HUe aKTUBHOCTU IIPM MHOTOIIMKAOBOM paboTe. OCOOEHHO CyIIeCTBEHEH 3TOT
BOIIPOC IIPU IIPOBEAEHUM IIpoIjecca apCoOpOIIMK Ha YCTAaHOBKAX HEIPEepLIBHOIO
AEMCTBUS C ABVIJKYUIIUMCS UAU IICEBAOOKM>KEHHBIM CAOEM aACOpPOeHTa, AASL KO-
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Tab6 amia VIIIL1

XapaKTepUCTUKHN MPOMBIIIAEHHBIX aACOPOEHTOB

3 Papnyc
[TAOTHOCTB, T/CM O6en ?ong Vaerbras
AACOpPOEHTEI UCTHUH- Kaxy- HACHIII- mnop, (pa3mep oBepx-
Has masacs Has M3/t BXOAHOTO | HOCTB,
OKHa), M*/r
A
CuAMKareab:
MEAKOIIOPUCTHIN 2,1—-23 1,3—1,4 0,8 0,28 5—30 450 — 500
KPYIIHOIIOPUCTHIN 21-23 0,75—0,85 0,5 0,90 70—100 270—350
AAIOMOCUAUKATHBIA 23 1,06 —1,09 0,7 0,57 20—25 300—350
KaTaAM3aTop
AKTUBUDPOBaHHEBIE 1,75—2,1 05—1,0 0,2—0,6 - Menee 600 — 1700
YAz 70
AKTHUBHAs1 OKHUCH - - 0,4—0,6 08—1,0 60—100 180—220
AATOMUHUS
LleoAuts: - 1,08—1,16 | 0,62—0,78 | 0,20—0,24 3—9 -
'LleoAnTEI XapaKTepU3yIOTCS He COpOIMell Ha IOBEPXHOCTH, & OOBLEMHBEIM 3allOAHEeHHEeM
nop apcopbaToM.

TOPBIX ITUKABI agcopOyus — gecopdyus 4YepeAyIOTCS CO 3HAQUUTEABHO OOABIIEN
YaCTOTOU, YeM Ha yCTAHOBKAaX II€PUOANYECKOTrO AEMCTBUL.

B mpomeccax HenpephIBHOM aACOpPOIUM HEOOXOAMMO YYUTHIBATH TaK’Ke
MEXaHUYEeCKYIO IIPOYHOCTH apCOpOeHTOB. OCHOBHOM IIPUYMHOU pPa3pylIeHUS
IrpaHyA apACOpPOeHTa sSBASIeTCSI UCTUpaHWe, XOTd HeOOXOAWMO YUMTHIBATH BO3-
MO>XHOCTb PAa3AABAWBAHMS M BAUSHHE YCAOBUM AeCOPOLMH Ha pacTpecKuBa-
HHe TpaHyA. Ha ucTupaeMoCTh, IOMUMO HPUPOABI aACOPOEHTa, BAMSAIOT popMa
TPaHyA, YCAOBHUS MX TPAHCIOPTA BHYTPU alllapaTOB YCTAHOBKU M MeXAY HUMY,
a TaK)Xe KOHCTPYKIUS DAEMEHTOB YCTAHOBKH, KOHTAKTUPYIOIIUX C aACOpPOeH-
TOM.

B apcopbepax mepHOAWYECcKOTO AEMCTBUS Takyke UMeeT MeCTO M3HOC aA-
copOeHTa B pe3yAbTaTe AABAE€HUS BBIIIEAESKAIlero CAOS aACOpOeHTa U YCAOBUM
pecopbruu. M3 3Tux cooOpa>keHuN BBICOTY HACBHIITHOTO CAOS B IIePUOAUYECKHUX
apcopOepax IMPUHUMAIOT OOLIYHO He 6oAee 3 M.

ECTOADTA AANTPAATOTA

PaBHOBecHOe coOCTOSIHME IIpU aACOPOIUM  XapaKTepU3yeTcs
usomepmoll agcopbuyuu, OHa CBSI3bIBA€T KOAMYECTBO aACOPOMPOBAHHOTO E€AVHU-
e Maccel apcopOeHTa BellecTBa, T. €. aKTUBHOCTH (B MACCOBBIX, MOABHBIX
UAU OOBEMHBIX €AWHUIAX) C KOHIleHTpaluel WAU NapIUaAbHBIM AABAEHHEM (B
CAy4Yae Ta30BOM (pa3bl) KOMIOHEHTAa pa3jpeAdeMoOi CMeCH IIPU AQHHOU TeMIlepa-
Type. OOBIYHO HM30TEPMEI AACOPOIUM CTPOAT HAa OCHOBAHUU SKCIEPUMEHTAAB-
HBIX AQHHBIX.

Ha puc. VIII-1 npuBepeHB! TUIIMYHBIE U30TEPMBI aACOPOLIUU AAST ABYX TeM-
nepatyp. M3 aHaAnM3a 3TUX KPUBBIX CAEAyeT, 4YTO aKTUBHOCTH aACOpOeHTa BO3-
pacTaeT C yBeAUYeHHEM KOHIIEeHTPAIUMU (MAU MapIHaABHOTO AABAEHUS) apACOpPOH-
pyeMoro KOMIIOHEHTa U C IIOHW’KeHHEeM TeMIlepaTyphl IIpoIecca.
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a Puc. VIII-1. O0muil BUA H30TEePMbI aACoOpPO-
MY IpU pa3HBIX TeMIeparypax

0 C

AASL OIIMCAHUS U30TEPMBl aACOPOIMM HAauOOABIIee PAacHpoOCTPaHeHHe Io-
AYIUAT
ypaBHeHHe AJHIMIOpa
bc
' 1+ bc

a=A

u ypaBHeHne OpelHAANXA
a= A,

TA€ a — QaKTUBHOCTBH (€MKOCTB) AaACOPOEeHTa; € — KOHIEHTpalusg UAU
ImapruuarbHOEe A@BAEHUE aACOpOMpyeMOoro KOMIOHeHTa; A;, A, b, d —
KO3 (PULUEHTEl U IIOKA3aTeAb CTEIIeHHU, 3aBUCAIIUE OT IPUPOABI apCOpOeHTa U
apcopbara, a TakKe OT TeMIIepaTyphl.

OpAHUM M3 Ba)KHBIX ITOKaszaTeAel, XapaKTepHU3YIOUIUX NPoIlecC apcopoIuu
U ONPEeAEeASTIONIUX pa3Mephl aACOPOIIMOHHOM alnapaTyphl, SBASETCI CKOPOCTh
apcopoIun.

B obOmeM caydae CKOPOCTB IIpollecca aACOpOIUM OIPeAeAseTcsS CKOPO-
CTAMHU CAEAYIOIINX OCHOBHBIX CTaAuU: 1) MOABOAA BellecTBa K IIOBEPXHOCTH 3e-
pPeH apcopOeHTa — BHeWHsa gug@ysus; 2) nepeMellleHNs BellleCTBa BHYTPHU 3e-
pPeH II0 mopaM aAcopOeHTa — BHympeHHAA guggysus; 3) cobcmBeHHO agcopo-
yuu.

CKopoCcTh Ipollecca apAcopOIuM OOBIYHO AMMHUTUPYETCI CKOPOCTIMU
BHEIITHEW U BHYTPeHHeN AU(My3un MAU OAHOM U3 HUX, TAK KaK CKOPOCThb COO-
CTBEHHO apCoOpOIUMU OOBIYHO BEAMKA. B 3aBHCHMOCTH OT AMMUTHUPYIOLIEH CTa-
AUY PA3AMYAIOT TPU BUAA COIPOTUBAEHMS IIPOILECCY apCOpOIMU: BHeUIHeAud-
dy3uOHHOE, BHYTPUAUDPY3UOHHOE U CMEIIaHHOE.

CKkopocmb BHeWHegu@d@y3uoHHOro IIpollecca 3aBHUCUT OT TeMIlepaTyphl
mpolecca, padMepa 3epeH apCOpOeHTa, BA3KOCTH, IMAOTHOCTH CPeAbl U THAPO-
AVHAMUUECKOTO pe’XMMa (CKOPOCTh IIOTOKA, COCTOdHUE CAOd apcopOeHTa —
HEMOABUJKHBIN, ABUJKYIIUNCS, ICEBAOOKUKEHHBIN).

Cxopocmb BHympugu@@y3uoHHOIO Npouecca OIpeAeAseTcsl 3aKOHaMu
AU dy3un BellecTBa B opax apcopOeHTa. IlepemellleHrie MOAEKYA B IIOPOBBIX
KaHanAaxX 3epeH aACopOeHTa 3aBUCUT OT AMaMeTpa IIOp, UX CTPYKTYpH, pa3Me-
POB apACOPOMPYEMEBIX MOAEKYA, TeMIIepaTyphl U APYIUX (paKTOPOB.

B nponecce apcopbuum HapgAy C lepeMelleHueM MOAEKYA B 0ObeMe HOp
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Puc. VIII-2. KuHeTn4yecKkne KpHUBBIE ajACOpPO- a
LMY [P pa3HbIX TeMIlepaTypax T t]
t2
1, > t,
0 T

HaAOAIOAQETCSI TaKKe IepeMellleHre MOAEKyA Ha IMOBEpPXHOCTH apACoOpOeHTa OT
OAHOTO aKTUBHOTO I[€HTpPa K APYTOMY, Ha3blBAeMOe NOBepxXHOCMHOU guggy3su-
el. AAd IpOTeKaHUA 3TOTO Ipoliecca TpeOyeTcs ONpeAeAeHHad SHEPrus aKTHBa-
LIMY; ero CKOPOCTb BO3pacTaeT C yBeAMYeHUEeM TeMIlepaTyphl IIpoliecca.

B ob11eM caydae TBepAble YacTHUIBI apCOpPOeHTa MMeIOT MOPHI Pa3ANMYHOIo
pa3Mepa U (OPMEI, [O3TOMY IIePeHOC BellleCTBa BHYTPU TIpaHyA apcopOeHTa
MOYKET OCYIIECTBASITHCSI OAHOBPEMEHHO Pa3AMYHBIMU CIIOCOOaMU.

Bo mHOrmx CAyUasiX M3MeHEeHNe aKTUBHOCTU aAcop6eHTa BO BpeMeHU YAOB-
AETBOPHUTEABHO OIMCHIBAETCSI CAEAYIOIVM YPaBHEHUEM:

a, =a(l —e ')

T 1

TAe d, @ — AaKTUBHOCTHb aACOpOeHTa B MOMEHT BPEeMeHU T U IIPU PaBHOBECHUM
(t = =); K, — KOHCTaHTa CKOPOCTH aACOpPOLIUMN.

KoHcTaHTa ckopocTu apcopbiuu K, 3aBUCUT OT TeMIlepaTyphl U KOHIIEHT-
panun apAcopObUpyeMoOro KOMIIOHEHTA.

C yBeAMYeHHEM TeMIIEPATypPbl CKOPOCTb AOCTU’KEHHS DPABHOBECHOIO CO-
CTOSAHMS BO3pAaCTaeT, NPU 3TOM BEAWYMHA aKTUBHOCTHU B YCAOBUSX PAaBHOBECUSA
OyAeT MeHBbIIle, 4yeM IIpU OOAee HU3KOU TeMIepaTrype. TUIWYHBIE KUHETUYECKUE
KpHUBBIE apCcopOIMY IpuBeAeHBl Ha puc. VIII-2.

IMpu apcopOIUM CHavaAa MOTAOLIAIOTCS BCe KOMIIOHEHTHI cMecu. OAHAKO
IO AOCTHJKEHUU COCTOSHMS HACHIIEeHHS OyAeT IPOMUCXOAUTH OOpATHBIM IIPO-
Iecc, T.e. BBITECHEHHE MOAEKYA C MEHBIIeM aKTUBHOCTBIO. B pe3dyabraTe KOM-
IIOHEHTEl OYyAYT PAacHOAAraTbCsa B CAO€ aACOPOEHTa MOCAOMHO II0 Mepe yMeHb-
IIEeHUsT WX AaKTUBHOCTU. [Ipu BBIAEAEHUM IIOTAOIIEHHBIX KOMIIOHEHTOB U3
apcopOeHTa (pecopbIiiysi) oHU OYAYT BEIXOAWUTH B OOpATHOM IOpsiAKe. DTO sBAe-
HHe UCIIOAB3yeTCs B IIpellapaTUBHOM U aHAAUTHYeCKOU XpoMmaTtorpaduu. Oomue
BOIIPOCHI TEOPUM IIOTAOIIEHUS BellleCTBAa TBEPABIM aACOPOEHTOM PAaCcCMOTPEHEI
BIA. L

AANTDAAOER

ANST BEIAGAEHUST OTAOIIEHHBIX TIPU aACOPOIINY KOMIIOHEHTOB C
IIeABI0 HAINPAaBAEHUS WX Ha AAABHEUIYIO IepepaboTKy IIPUMEHSIETCS ITPOIecc
pecopbimu. B Tex caydasix, KOraa B Ta30BOM IIOTOKE WAUW B PACTBOPE, IPOXOAS-
1eM 4epes3 CAOM apACOpOeHTa, KOHIEHTpaluu (HapliUuaAbHble AABACHUS) aACOp-
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6I/IpyeMBIX KOMIIOHEHTOB HHUJ)X€ PABHOBECHEIX, AdHHBEI€ KOMIIOHEHTBI 6YAYT II0-
KHAAQTh TOBEPXHOCTh aACOPOEeHTa U MepPeXOAUTH B Ta30BHIU (KUAKOCTHBIM) ITO-
TOK, T. €. rAeCOp6I/IpOBaTLCFI. 3TO 6YA€‘T IIPOUCXOAUTH AO TeX IIOP, IIOKA He YC-
TAHOBUTCSA HOBOE€ COCTOsIHME PABHOBECHUMA.

Ha npOMBIIIAEHHBIX aACOPOIMOHHBIX yCTAHOBKAaX HEOOXOAMMO IIPOU3BO-
AUTH pereHeparuio apCOpOeHTa C IIeAbI0 BOCCTAHOBAEHUS €T0 aACOPOIIMOHHOM
CIIOCOOHOCTH. HOBTOMY IIOCAe OKOHYAHUA CTapAuHn aACOp6I_H/II/I OCYIIIECTBASIETCSL
CTapAUA AeCOpGHI/II/I IIOTAOIIIE€HHBIX KOMIIOHEHTOB M3 aAcopGeHTa.

INpormecc perenepanuu apcopoeHTa (AecopOIus) MOXKeT OBITh OCYIIECTBACH CAGAYIOIIUMU
OCHOBHBIMHU CIIOCOOAMU.

1. BeITeCHEHUe TIOTAOLIEHHBIX KOMIIOHEHTOB C IIOBEPXHOCTH aACOPOeHTa APYTHM BeIeCTBOM,
obraparomuM  6oAee  BBICOKOU  aACOPOMPYEMOCTBIO, C IIOCAEAYIONIMM €TrO BLIAGAGHHEM U3
apcopOeHTa, KOTOpoe He BHI3LIBAaeT 3aTpyAHeHHH. Tak, HampuMep, NOpU aACOPOIMOHHOM
pashpeAeHHHM CMeCH YIA€BOAOPOAHBIX Ta30B B KauyeCTBe AeCOPOUPYIOIIEro areHTa MOJKHO
WCIIOAB30BaTh BOASHOM map. [Ipud TOTAOIEHWUM aACOPOEHTOM BOASHOTO Tlapa IMOCAEAHUHN
BEITECHSIET YTAEBOAOPOABI M 3aHMMaeT HMX MeCTO. [Ipm 5TOM BOASIHOM Ilap KOHAEHCHPYETCH,
IIDOMCXOAUT BBIAGAEHUE TEIAOTHI KOHAEHCAIlMM, 4YTO CIIOCOOCTBYET AecOpOIMM, TaK Kak
IIOBHIIIAETCS TeMIlepaTypa IpoIecca.

AAST  TIOAHOTO BOCCTAQHOBAEHUSI aKTHBHOCTH AACOpPOEHTa II0 OKOHYaHUM Aecoponuu
YIAEBOAOPOAOB €ro HEOOXOAMMO BHadaAe OCBOOOAUTBH OT IOTAOLIEHHOM BAArd, T.e. BBHICYIIHUTH, a
3aTeM OXAQAWUTb AO TeMIepaTyphl, IPU KOTOPOM NPOTEKAaeT IPOILecc apCOpPOIUU.

[lpn aACOPOLMOHHOM  pPa3AEA€HHH JKHAKHUX  YTAEBOAOPOAHBIX CMecel B  KauecTBe
AECOpPOMpPYIOIEro areHTa MOTYT OBIThH HCIIOAB30BaHBI pPa3AWYHBIE OpPraHUYeCKue JKUAKOCTH,
obraparone 60oaee BBICOKOM apACOPOIMOHHOM CIIOCOOHOCTBIO, IO CPABHEHUIO C IOTAOIaeMBIMU
KOMITIOHEHTaM¥, HallpuMep, HU3KOMOAEKYASIPHBEIE apOMaTUUEeCKUE YTAEBOAOPOAHB! (O€H30A, TOAYOA,
KCHAOABI) UAU UX CMECHU C MOASPHBIMH PACTBOPUTEASIMU (CIHUPTaMU, KETOHAMU).

B 3aBucHMMOCTM OT THIA IPHUMEHSIEMOIO AECOPOUPYIOUIEr0 areHTa WCIOAB3YIOTCS Te WAHU
WHBIE METOABL €T0 YAAAEHUS U3 aACOpOeHTa.

2. BbITecHeHUEe aACOPOMPOBAHHBIX KOMIIOHEHTOB BeLIECTBOM, OOAaAQIOIIMM —MeHbIeln
apACOpOUpPYEeMOCTBIO  (HENOASIpDHBIE  pacTBOpUTeAn). B 3ToM caywae 1mporecc Aecopbiun
OCYIIIECTBASIETCSI 3@ CUET HAPYIIEHUSI COCTOSTHUSI PABHOBECHUSI MEXKAY aACOpOaTOM U IPOTEKAIoIUM
yepe3 CAOM aACOpOGEHTa pacTBOPOM U OOyCAOBAMBAETCS MeHBIeld KOHI[eHTpallued AaHHBIX
KOMIIOHEHTOB B pAacTBOpe, YeM COOTBETCTBYIOUIAs YCAOBHIO paBHOBECHS C aACOpOaToM.
Hanpumep, mpu ajpCOPOIIMOHHOM Ppa3A€AeHHM Pa3AWYHBIX HEe(TEIPOAYKTOB A€COPOUPYIOUIUM
areHTOM MOJKeT OBITh OeH3MHOBas (paKIusA, OTAWYAIOUIAsACS II0 TeMIEepaTypHBIM IIpeAeAaM
KUIIEHUSI OT MCXOAHOU CMeCH, YTO IIO3BOASIET B AAABHEMIIEM OTAEAUTH 3Ty O€H3MHOBYIO (PpaKkmuio
OT AeCOPOUPOBAHHBEIX KOMIIOHEHTOB NPOCTOM II€PEeTOHKOM UAM peKTU(dUKaluel.

3. Hcmapenue aACOpOMpPOBAHHBIX KOMIIOHEHTOB IIpU HarpeBe aACoOpOeHTa UAM IIpHU
MOHUKEHUU OOIIEero AABAEHUS B CHCTEMe AWOO TapIMaAbHOTO AABACHUST AACOPOMPOBAHHBIX
KOMIIOHEHTOB. TakKoW MeTop AecopOrnuy MoOXKeT OBITh HCIIOAB30BaH IIPH Pa3jAEAeHUHM CMeceH
CPaBHUTEABHO AETYYUX KOMIIOHEHTOB.

4. OKUCAUTEABHASI pereHepalys, IpU KOTOPOU aACOPOUPOBAHHLIE KOMIIOHEHTHI YAAASIIOT M3
apcopOeHTa IMyTeM MX CKUTAaHHS. OTOT METOA IIPUMEHSIOT B Te€X CAyYasX, KOTAA aACOPOMpPOBAHHEIE
BellleCTBA OTAMYAIOTCSI BecbMa BBICOKOM aACOPOIIMOHHOM CHOCOOHOCTBIO U YAQAGHHe HX
W3AOKEHHBIMU BBIIIE CIIOCOGAMM IIPAKTUYECKH HeBO3MOXXHO. K aToMy crmoco6y pereHeparuu
apcopOeHTa NPUOEralOT B TeX CAyYasX, KOTAQ aACOPOMPOBAHHBEIE KOMIIOHEHTHI HeE SIBASIIOTCS
IIeA€BBIMM M MX IIOTEpS B BUAE IIPOAYKTOB CrOpPaHHsS AOINYyCTUMAa IO JOKOHOMHYECKHUM U
3KOAOTUYECKUM COOOpakeHusaM. [IpruMepoM MOJKeT CAYXKUTb YyAAAeHHe ac@arbTO-CMOAMCTBIX
BEIIeCTB C ITIOBEPXHOCTU aACOpPOeHTa.

YacTo mporecc pereHepanuu apCoOpOeHTa OCYIIEeCTBAIEeTC KOMOMHUPOBA-
HUEeM PACCMOTPEHHBIX BBIIIE METOAOB. TOT MAM MHOU METOA PereHepaluu aA-
copOeHTa BHIOMPAIOT B 3@aBUCHUMOCTH OT KOHKPETHBIX YCAOBHUM, CBOMCTB paspe-
ASIeMOM CMecH, MacIiiTaba MPOM3BOACTBA, SKOHOMHWKU IIPOIECCd, BBITIOAHEHUS
YCAOBUM OXpaHBI OKPYKAIOIIEeN CPEAHI.

AecopOnust oOOAerdaeTcsl C IIOBBHIIIEHWEM TeMIepaTyphl U YBEeAWYEHHEM
pacxopa AeCOpOMpYIOUIero areHra. AecopOiusg ra3000pa3HBIX U AETKOAETYYHUX
KOMIIOHEHTOB OOAerdaeTrcst IIpu IIOHWJ>XEHUU AABACHHA B CHUCTEMe. OKOHOMUY-
HOCTBb IIPOMBIIIIAEHHOTO aACOp6HI/IOHHOI‘O paspeneHuda B 3HAUNUTEALHOMN CTelleHU
3aBHUCUT OT pe’KMMa Ipoliecca pereHepanuu apCcopOeHTa, TaK KaK CYIeCTBeH-
Has 9aCTh DHEPro3aTpaT IIpoIecca B IIEAOM ITPUXOAUTCS Ha CTaAMIO AecopOrum
(pacxop TemAa Ha OTTOHKY PAcTBOPHUTEAS, HarpeB apCOpPOeHTa A0 TeMIIepaTyphl
IIPOBEAEHMS IIpoIiecca AeCOpPOIUY, PAcXop BOASHOTO Ilapa WMAW Trasa AAS yAane-
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HUS PACTBOPUTEAT U3 CAOSI aACOpPOeHTa MOCAe AeCOpPOIIUM, pacxXop JHEPruu Ha
IIOAQUYY BO3AYXA B CAydae OKHCAUTEABHOM pereHepalldy, 3aTpaTel TellAd Ha CYIII-
Ky apcopOeHTa U T.A.).

Pacxop apecopOupyrolero areHTa — BOAJHOIO IIapa, PACTBOPUTEAS W T.II.
3aBHCUT OT aACOPOIMOHHOM CHOCOOHOCTH AECOPOMPYEMBIX KOMIIOHEHTOB WU
pacTBOpUTEAEHN, UCIOAB3yeMBIX B IIpoliecce, TeMIlepaTyphl IpU AecopOouuu u

IIOAHOTEI MU3BA€UYEHUA AeCOp6I/IpyeMBIX KOMIIOHEHTOB.

Hanpumep, npu paspereHUN cMecel ra3006pa3HbIX YyTAEBOAOPOAOB Ha aKTMBUPOBAHHOM YT-
A€ pacxop, HeKOHAEHCHPYIOIErocs BOASHOTO Tlapa COCTaBAdeT A0 2,5 Kr Ha 1 Kr pAecopGupyemoro
BellecTBa. KOHAGHCHUDYEMBI BOASHOM IIap PacXOAYeTCs Ha HarpeB apCOPOEHTa, M30ASIIUU aACop-
Oepa U ero KOpIIyca, a TaKKe APYTHX JA€MEHTOB CHUCTEeMBI. JTOT Hap KoHAeHcupyeTrcs, u 80—90 %
obpasyrolierocs KOHAEHCATa OCTAeTCs B yTAe.

[lpy uCHOAB30BAaHUM HENOASIPHBIX PacTBOPUTEAEHM TeMIlepaTypa Aecopbnuu paBHa 80—
150 °C, a pacxop pacTtBopuTeas cocTaBasieT 100+400 % Macchl apcopOeHTa.

IMTpu paboTe C MOAIPHBIMU PACTBOPUTEAIMU AeCOpOIUsd IIpOTeKaeT IpHU TeMieparypax 40—
80 °C, a pacxop pacTBopureas cocraBageT 50+200 % Macchl apcopOeHTa.

Bpems, HeoOXopaMMOE AASL OCYIIECTBAEHUS CTapAUN AeCOpOIuM, 3HAYU-
TEeABHO MeHBbIIle, YeM BpeMs, 3aTpaurBaeMoe Ha CTAaAUIO0 aACOpOINH, BCAEACTBUE
TOTO, YTO 3TOT IIPOLECC NMPOTEKAeT IIpU OOAee BBICOKOM TeMIlepaType U MeHb-
LIe BA3KOCTH CPEABL.

B pesyabTate pAecopOuuu apzCOpOIIMOHHAs CIIOCOOHOCTh aACOPOEHTa MOJKeT
BOCCTAHABAWBATLCS ITOAHOCTBIO UAM YAaCTUYHO B 3aBHCUMOCTU OT aACOPOIUOH-
HOU CIIOCOOHOCTM AeCcOpOUpPYeMBIX KOMIIOHEHTOB, BEIOPaHHOTO MeTOAa Ae-
copbiuy, paboynx mnapamMeTpoB IIpoljecca. B pgape CAydaeB ONpPaBAAHO HEIMOA-
HOe BOCCTAHOBAEHUHE aKTUBHOCTU aACOPOEHTa, TaK KaK INPU 3TOM COKpPAIIAaroT-
CS1 OKCIAYATaIJMOHHBIE 3aTPATHI.

3aBUCHUMOCTb aKTUBHOCTH apCOpOeHTa a (IO OTHOIIEHMIO K IIepBOHa-
YaAbHON ero aKTUBHOCTU d,) OT 4YHCAa pereHeparuii N IIpepcTaBAeHa Ha PUC.
VIII-3. TIpuBepeHHasi KpuBasi TMOKa3biBaeT, 4YTO HaubOOAbIllee CHUKeHUe
AKTUBHOCTH aACOpPOeHTa HaOAIOAQeTCS IIOCAe IIepBOUM pereHepanuu. B apanb-
HeWIlleM aKTUBHOCTH CHUJKAeTCS IOCTEIIEHHO M B MeHbIIel CcTeleHU. Takou
XapaKTep BOCCTAHOBAEHUS aKTUBHOCTU aACOpPOEHTa OOBSACHAETCHA TeM, UYTO IpPHU
pereHepanuy 4acTb ero aKTMBHOM IIOBEPXHOCTH OCTAaeTCsl 3aHSATONM apCopOu-
POBAHHLIMU KOMIIOHEHTAMM M B AAABHEMINIeM MWCKAIOYaeTCs M3 y4yacTus B
Ipoliecce aACoOpOIUm.

ITpu MCIOAB30BaHUU B Ka4eCTBe A€COPOMPYIOUIUX areHTOB IOASIPHBIX pac-
TBOPUTEAEN aKTUBHOCTBH aACOPOEHTa BOCCTAHABAUBAETCS HanuOOAEe IIOAHO.

Ilpy OKMCAMTEABHOU pereHepanuu akKTUBHOCTH aACOPOEHTa BOCCTAHABAHU-

aa,
1,0
A
0,8
Puc. VIII-3. XapakTtep BOCCTaHOBAEHHUSI aKTHB-
HOCTH apcopOeHTa NMpU pereHepanusix 0 Lo N
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BaeTcsl IPAaKTUYECKH IIOAHOCTBIO. TeMIepaTypHBIN PeXKUM OKHCAUTEABHOM pere-
Hepalum AAd  cuamkareaert o6buHo 300 + 350 °C, AAI  AAIOMOCHUAMKATOB
600 + 650 °C. HeponycTuM neperpeB aACOpOeHTa, TaK KaK 3TO BCAEACTBHUE CIIe-
KaHUs TOP aACOpPOeHTa MPUBOAUT K CHUJKEHUWIO WAV TIOAHOM TOTepe ero aKTUB-
HOCTH.

YpaBHeHUE MaTepPUAAbHOTO OanraHCa aACOpOIUU IO H3BAEKae-
MOMY KOMIIOHEHTY MOXXeT OBITH IIPpeACTaBACHO B CACAYIOIIEM BUAE!

GA =gA(aK _aH)ZGOYH _GKYK (VIIIl)
AU

K

Yu — ? K

Ia_ S0 (VIIL2)
Go G = Gy
rae G, — Macca M3BAEKAaeMOro KOMIIOHEHTa; g, — Macca apcopOeHTa; a,,
a, — AKTUBHOCTH IO M3BAEKAEMOMY KOMIIOHEHTY MCXOAHOTO W OTPabOTaHHOTO
apcopbeHnTa; G, — Macca MCXOAHOM raszoBou cMmecu; G, — Macca ra3oBoi cMme-

CH Ha BBIXOAE U3 aACOpPOepa; Vi, Vx — MacCOBBle KOHIIEHTPAIUU HU3BAEKAeMOTO
KOMIIOHEHTa B ra30BOM CMeCH COOTBETCTBEHHO Ha BXOAE€ M BEBIXOAE M3 aACop-
Oepa.

YpaBHenue (VIIL2) B caydae, ecau G, = G,, UAM IPU YCAOBUH, UTO
KOHIIEeHTpalul KOMIIOHEHTOB OTHEeCEeHBl K IIOTOKY HCXOAHOTO CHIPBS (CM.
pacueT abCcopOIIMU MHOTOKOMIIOHEHTHOM CMeCH), MOJKeT OBITh IIPHUBEAEHO K

CAEAYIOIIEMY BHAY:

g_A=YH_YK. (VIII?))

Gy ax -ay

[TpuBeaeHHBIE YPaBHEHUS UCIOAB3YIOTCS AAS OIPEAEAEHMS MacChl aACcop-
OeHTa §,, 3aIrPY’KeHHOTO B IIEPUOANYECKU ACUCTBYIOMUN apCcopOep, UAU AN Ha-
XOKAEHUS YAEABHOTO Pacxopa apcopbeHTa (KPAaTHOCTU LUPKYASLIMU aACOpPOeH-
Ta) gu/ G, AT apcopbepa HEeIpPepHIBHOTO AEUCTBHUSL C ABIIKYIIIUMCS CAOEM aA-
copOeHTa, a Tak’ke AAS OIpejpeAeHUs Macchl BellecTBa G, U3BAEKAeMOTro IIpHU
apcopbnuu. B caydae mepumopndecku AeUCTBYIOWIETO apcopbepa CcO CTaluoHap-
HBEIM CAOeM apCcoOpOeHTa KOAMYECTBO M3BAeKaeMoro KoMmnoHeHTa G, COOTBETCT-
BYeT IIPOAOAKUTEABHOCTH CTaAUM aACOPOIIUM Ty.

V3 npuBeA€HHBIX YpPaBHEHUU CAEAYeT, YTO 4eM OOABIIE €MKOCTh aACop-
OeHTa MO HU3BAEKAeMOMY KOMIIOHEHTY @,, T.e. 4eM IIOAHee OTpaboTaH aACcop-
OeHT U 4eM MeHbIlle BeAMYMHA 4., T.e. YeM IOAHee apACOPOEHT pereHepUupOBaH,
TeM MeHbllle YAEABHBIN pacxop, apcopbOeHTa.

Pacxop apcopbeHTa Bo3pacTaeT C yBeAWUEeHHEM KOHIIeHTpaIuu H3BAeKae-
MOro KOMIIOHEHTa B MCXOAHOM CHIpbe Yy, M C YMeHbIIeHUeM KOHIleHTpaluu
3TOr0 KOMIIOHEHTa Y, B IIOKHAAIOIIeM apcopOep rase.

YAeABHBIM pacxop, apcopoenTa g,/ G, B 3HAUUTEABHON CTEIIeHU OIIPEAEAseT
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OKOHOMMWYECKHEe ITOKa3aTeAr IIpoIlecCa B IIEeAOM. HOBTOMY IIpoiecc aACOpGHI/I-
OHHOTO pPa3AeAeHHsI OKOHOMHWYECKU OIIpAaBAAQH IIpU nepepa60TKe CBIDBA, B KO-
TOPOM MH3BAEKAeMble KOMIIOHEHTBI COAEepPXaTCd B CPABHUTEABHO HeOOABIIINX

KOANYeCTBaX.

Tak, Ipy paspereHNH CMeCH CYXHX YTA€BOAOPOAHBIX I'a30B IPOIECC aACOPOIMM OKa3bIBaeTCs
0OoAee BBITOAHBIM, 4eM IIporecc abcopOIUU, TOTAA KaK AAS JKUPHBIX ra3oB lleaecooOpasHee IIpU-
MEHSTh Ipollecc abcopOIuu. AHAAOTUYHOE 3aMeuyaHue OTHOCHUTCS U K PAa3AEeAeHUI0 >KUAKUX CMe-
cel: B CAydae HEBBICOKOTO COAEpIKaHUS M3BA€KAeMBIX KOMIIOHEHTOB B CBHIDbe aACOPOIIMOHHOE pas-
AeAeHUte TPEeANIOYTUTEeAbHEee dKCTPAKITUH.

IMpu pacueTe nmpoliecca apCcoOpOIUM Macca UCXOAHOU cMecu G, M Hadanb-
Hasg KOHIIEHTpAIlUs B Hell U3BA€KAeMOro KOMIIOHEHTA AOAKHBI OBITH 33aAAHEL, a
BEAWYVHBI Q, U Y, MOTYT OBITH OIPEAEAEHBI IO M30TepMe apcopOnmu. AKTUB-
HOCTB @, B HaUaAe MPOoIecca ONPeAEAsIeTCs IOAHOTOM pereHepanum apCopOeHTa.
[To AOCTU’KEHUU COCTOSIHHSI PaBHOBECHsS B apcopOepax C ABIDKYIIUMCS CAOEM
apcopOeHTa apcopOaT (AaKTMBHOCTH OTXOAMAIEro apcopOeHTa paBHa aq,) OyAeT
HAaXOAUTELCSI B PABHOBECUM C HMCXOAHBIM CHIPBEM, T.€. O, = U, a IOTOK rasa,
YXOAAIIUY U3 apcopOepa, OyAeT B PABHOBECHUM C UCXOAHBIM aACOPOEHTOM, T.e.
YV« = Vip (puC. VIII-4).

I[Tpu AeNCTBUTEABHOM XOA€ MpoIlecca CUCTEMA He AOCTHUTAEeT COCTOSHUS
PaBHOBECHS U CTelleHb NMPUOAMIKEeHUS K PaBHOBECHOMY COCTOSIHUIO 3aBHCHT OT
psAa paKTOPOB: CKOPOCTU HPOTEKaHHUs Ipollecca aACOpPOIUM, ITPOAOAKUTEAD-
HOCTH KOHTAaKTa (pa3, MOBEPXHOCTH KOHTAKTa, AKTUBHOCTH (€MKOCTH) ajpCop-
OeHTa.

AAST PEKMMOB, YCTAaHABAMBAEMBIX JKCIEPUMEHTAABHO, CUCTEMY YacCTO YAQ-
eTCsI AOCTATOYHO NPUOAU3UTE K COCTOSTHUIO PAaBHOBECHS IIPY OTHOCUTEABHO He-
OOABIION IIPOAOAKUTEABHOCTH BPEMEHU KOHTAKTa; AAS IMPAKTHIEeCKHUX PacueToB
IPUHAMAIOT, 9T0 a, = (0,85 + 0,90)a,, u y,= (0,85 + 0,90)y,,.

B cayuae apcop6epoB C HEMMOABUIKHBIM CAO€M aACOpPOeHTa BHIOOD BEAWYUH
a, U Y, YCAOKHSIETCS BCAEACTBUE HEIIOAHOTHI OTPAO0OTKU CAOS aACOpPOeHTa IO
BBICOTe. B Takmx amnmapaTax KOHTAKT AaACOPOEHTa C CHIPEM ITPOUCXOAUT
IIOCAOMHO B HAIIPAaBA€HUHU ABWJKEHHUd IIOTOKA paspeAsdeMol cMecu. [Ipu aToMm
TOABKO 4aCTb apCOpOeHTa OTpabaThIBAeTCsS IIOAHOCTHIO.

a G T Ve H
a, | |le————————— Y Yep
| i< Wa.
| A
| a:
|
I E -Q— aKp
|
a - } Y Y
I | 0 y,
Y !
0o ¥ y y

Kp H

Puc. VIII-4. Tpajpuk AASI oIpepeAeHUsT KOH- Puc. VIII-5. PacnipepeneHne KOHIIEHTPaIui M3-
IeHTpaInuil B MOTOKaX, MOKNAAIOMINX apcopbep BA€KaeMoOro KOMIIOHEHTa II0 BBICOTE CTaIHo-
HapHOTO CAOSI aACoOpOeHTa
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Ha puc. VIII-5 npuBepeHa cxeMa pacupepeAeHUs KOHIIeHTPAIui M3BAeKae-
MOTO KOMIIOHEHTA [0 BEICOTE CAOS IIPU YCAOBUHU IPUOAMIKEHHUS CHUCTEMBI K CO-
CTOSTHUIO pPaBHOBecUsdA. B mpepenrax BBICOTHI CAOS h; aACOPOEHT MOAHOCTBIO OT-
paboTaH A0 aKTHUBHOCTH Q,, COOTBETCTBYIOIIEN COCTOSTHUIO PABHOBECHUS C HUC-
XOAHBIM Ta30M.

Hekortopast BeicoTa h, CAOS Ha BBIXOAe OOecIeumBaeT TapaHTUPOBAHHOE
CHMJKEHMe KOHI[EHTPALIUM M3BAEKAeMOro KOMIIOHEHTA OT Y, AO Yy, AKTHBHOCTH
apCcopOeHTa MEHSIeTCsl COOTBETCTBEHHO OT Gy, AO @, AASI pacyeTa MaTePUAABLHO-
ro OanraHca apcopbepa CcO CTallMOHApPHBIM CAOeM aACOpPOeHTa BeAWYMHE q, COOT-
BETCTBYeT CpeAHee COAepKaHMe M3BAEKAeMOTO KOMIIOHEHTA BO BCEM Macce ap-
copOeHTa.

IMpu Hem3MeHHOM 3arpys3ke apACcopOeHTa OTHOILEHHe BBICOT CAOEB aACop-
OeHTa h,/h; 3aBUCHUT OT OOIlIle¥ BBICOTHI cAod H. Ilpn yBeAMUYeHHM BBICOTHI
CAOST apCcopOeHTa AOASL YaCTUYHO OTPabOTaHHOTO CAOd BBICOTOM h, OyaeT
YMeHBIIAThCSA. B 3TOM CBA3M NpeANOUYTHUTEABHee MPUMEHATH OOAee BBICOKMU
CAOU apcopOeHTa.

B psae caydaeB onpaBA@HO BKAIOYEHUE B I[IUKA aACOPOIIUU ABYX IIOCAEAOBA-
TEABHO COEAWHEHHEBIX aACOpPOepOB C IMEepPUOAMUYECKUM BKAIOUEHVEM Ha Aecopb6-
IIMIO IIePBOTO II0 XOAY CHIpbsI apcopOepa U OAHOBPEMEHHBIM IIOAKAIOUEHHEeM
BTOpPOTO apcopbepa Ha IMUTAHUE UCXOAHBIM CHIPHEM.

AAS pacyeTa MaTepUaABHOIO OanaHCa AeCOpPOIIUM HCIIOAB3YIOTCSI Te JKe
ypaBHeHusa (VIIL.1) — (VIIL3), B koTtopelx G, m G, — COOTBETCTBEHHO DPABHEI
MaccaM AeCOpPOMpPYIOLIEr0o areHTa WM IOTOKA Ha BBEIXOAE U3 apcopdepa; y, H
YV« — KOHIEHTpalluM M3BAEKaeMOI'0O KOMIIOHEHTa B HCXOAHOM AeCOpOHpYyIoleM
areHTe U B IIOTOKe, YXOAMIeM M3 annapara. V3 3THUX ypaBHEHUI OIIpeAeAseTcs
pacxop, pecopoupyiolriero arenra G,.

ITpu 3apaHHBIX HaYaAbHBIX BEAMYMHAX (COAEPIKaHUM M3BAEKAEMOTO KOMIIO-
HeHTa B aACOpPOeHTe B KOHIle CTAAUU aACOPOLIUM a, M B MCXOAHOM AECOpPOUpPY-
IOIlleM areHTe V) HeOoOXOAWMEIE AAS pacdeTa KOHIEHTpalluu d, W ¥, MOTYT
OBITH HaMAEHBI, KaK OBIAO YKa3aHO BBIIIe, IIPU IIOMOIIU U30TEPMBI aACOpPOIIUY,
IIOCTPOEHHOU AASI TEMIIePaTyphl, IPU KOTOPOM OCYILECTBASIETCS AecopOIusa (CM.
puc. VIII-4).

ITpuBepeHHBIE ypaBHEHUA U TPaUKU CIPABEAAUBEl KaK AAI ra3000pas3Ho-
ro, TaK U A JKUAKOTO CBHIPBA.

Kp!

AANTPAADU

I[Mpum apACOpPOIMOHHOM pa3pereHUM TpedyeTcd OCYIIeCTBAATH
CA€AYIOIIEe OCHOBHBIE CTAAWU.

Agcopbyus — KOHTAKTUPOBaHHE IOAAE’KAIled pPasjpeAeHHIO CMECH C aA-
COpPOEHTOM, B pe3yAbTaTe KOTOPOTO OIpeAeAeHHble KOMIIOHEHTHEl CMeCH ajpCop-
OUPYIOTCS, @ OCTABIINECS BBIBOAATCS U3 CAOS.

ITpu apACOPOIIMOHHOM pPa3AeAeHUM KHMAKHUX CMecel BO MHOTHX CAyYasX K
HUM AOOaBASIIOT PACTBOPUTEAB, KOTOPHIU IIAOXO apcopbupyercd. Ero ocHOBHOe
Ha3HAuYeHMeEe 3aKAI0YAeTCd B CHUJKEHUM BA3KOCTH CPeABl, oOaerdaronieM aAuddy-
3UI0 aACOPOUPYEMBIX KOMIIOHEHTOB.

Aecopbuuss — KOHTAaKTHpOBaHWe OTpabOTaHHOTO aApcopOeHTa € Aecopbu-
PYIOLIMM areHTOM C IIeABIO M3BAeUeHMS MOTAOIIEHHBIX KOMIIOHEHTOB M AOCTH-
JKeHUs HeOOXOAUMMOM CTelleHW pereHepallud apcopOeHTa. AAd oOAerdeHus Ae-
COpPOLIMHU M COKPAIlleHUs PAacXopd AeCOPOMPYIOILIEro areHTa, a Takke AN Oonee
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IIOAHOM pereHepannm apcopbeHTa Ipolecc AecopOInY, KakK IPaBUAO, IIPOBOAAT
IIpY MOBBIIIEHHOM TeMIlepaType.

Ygarenue gecopbupyrowero arenma U3 CAOSI aACOPOEHTa U IOATOTOBKA aA-
copOeHTa AAA MIPOBEAEHUS aACOPOIIUM UAM OKUCAUTEABHOW pereHeparuu. YAa-
AeHUe AeCOpOUpPYIOLIero areHTa M3 CAOSI aACOpPOEHTa YacTO COIIPOBOIKAAETCS
OXAAKAEHUEM CAOd A0 TeMIlepaTyphl IIpoliecca apCoOpOLuH.

B cayuae nmpuMeHeHUsS OKMCAUTEABHON pereHepaliuu apCcopOeHTa IIPOHUCXO-
AUT 3HAUUTEABHOe IIOBHIIIIeHWEe TeMIepaTyphl aACoOpOeHTa M IIO3TOMY IIepej
cTapuen apcopOnuu TpedyeTcs clelfMarbHOe OXAa’KAeHHe apCcopOeHTa.

OTpeneHne AeCOPOUPYIOIIETO areHTa W PacTBOPUTEAEM OT IJeAeBEIX IIPO-
AYKTOB T€EM HAM HWHBIM CIOCOOOM (II€pEeroHKa, PeKTHu(UKALUA, OTCTauBaAHUE)
SIBASIETCSI BCIIOMOTAaTEeABHOM CTaApWel Ipollecca aACopOIuM, pacueT KOTOpPOU
IIPOU3BOAUTCS METOAAMHU, U3AOKEHHBIMU B APYTUX I'AaBax.

B HedTenepepabaThiBatoiel U HepTeXUMHUUECKON TPOMBITIIAEHHOCTU TTPU-
MEHSIIOTCSI aACOPOEPHI CAEAYIOIINX OCHOBHBIX THIIOB!

1) ¢ HEeNOABMI)XHBEIM CAOEM aACOPOEHTa;

2) ¢ ABHJKYIIIUMCSI CAOEM apACOPOEHTa;

3) ¢ IICEeBAOOXMI)KEHHBIM CAOEM aACOpOeHTa.

ApcopOepsl C HEMOABHUI)KHBIM CAOe€M aACoOpOeHTa IPeACTaBASIOT COOOM
BepTUKaAbHBIE alllapaThl, 3alOAHEHHble TPAHYAMPOBaHHBEIM ajpcopbeHTOM. B
IIPOMBIIIAEHHOM NPaKTUKe O0Iasg BBICOTA CAOS aACOPOEHTa NPeAOIIpeAeAsIeTCs
HEOOXOAMMBIM ero 00BbeMOM U BEAWYMHOM THAPABAUMYECKOTO CONPOTUBAEHUS
CAOSI aACOPOEHTa; OOBIYHO OHA COCTaBASIET OT 2 A0 12 M.

Ha pwuc. VIII-6 mpeacTtaBaeH apcopOep, TpepHA3HAUeHHBIM AASL OUUCTKU
IIPUPOAHOTO Ta3a OT CEPOBOAOPOAA U MepKalTaHOB. B Kopmyce anmapara I aAu-
aMeTpoM 3,6 M PacIOAOKEHBI TI0 BEICOTE ABa CAOS 1eoAuTa NaX BBICOTOMU 3,6 M.
Ka>kabIti cAOM 1leoAUTa 6 TTOAAEPKUBAETCS OIMMOPHOU peNieTKou 2, Ha KOTOpPOU
YCTAaHOBAEH NIep(OPUPOBAHHEBIN AUCT 3 U ABA CAOS METAaAAMYECKOM ceTKu. Hap
BEPXHUM CAOEM IIeOAWTa pa3MellleH AOIMOAHUTEABHO CAOM aAIOMOTeAsl 7 AAST
OCYWMIKM Ta3a. AAS yMeHbIIeHUs AMHAMWYeCKOTO BO3AEMCTBUSI IIOTOKa rasa u
OOAee PAaBHOMEPHOTO ero paclpepereHUs Hap aACOPOEHTOM PAaCIOAOKEeH CAOHU
dapdopoBrix 1mapoB 4 BeicoToM 300—600 mm. ITpu 3arpys3ke apcopbeHTa UC-
MOAB3YIOT HITynep 10 u KpaH-yKocuHy 9. [TepeTok apcopOeHTa U3 OAHOU 30HEI
B APYTYIO IIPM €r0 3arpy3Ke U BBIIPY3Ke OCYIIEeCTBAIeTCS IO Tpybam 5. Beirpys-
Ky apcopOeHTa U3 amnmapara IPOU3BOAAT IO TPyOonpoBopy 2.

AN YMeHBIIIeHNS TMAPABAWYECKOI'O COIIPOTUBAEHUSI CAOS apcopOeHTa pas-
paboTaHbl KOHCTPYKIMU aACOpPOEepOB C PAAMAABHBIM ABUJKEHHEM IIOTOKAa Tasa.
Ha puc. VIII-7 moka3aHbl BapuaHThl aACOpPOEepOB, MpeAHa3HAaYeHHBIX AAST OUUCT-
KM Ta30BBIX BHEIODOCOB OT OPraHMYECKUX BEIIeCTB, KOTOpPBbIE II0 YCAOBUSM
AeCOpPOIUU MOTYT OBITh HECEKIIMOHUPOBaHHBIMU (puc. VIII-7, a) u ceKImOHUpPO-
BaHHbIMU (puc. VIII-7, 6). ApcopOep COCTOUT U3 KopIyca 2, B KOTOPOM pa3me-
II[eHbl KOABIIEBBIE PelleTKU 3, YAep KUBAIOIHe CAOM apcopOeHTa 4 TOAITUHOM
300—650 MM. PemeTku o6pa3oBaHBI M3 ABYX CAOE€B METAAUUYECKOW CeTKH —
KapkacHou 18 x 2,5 MM u (pUABTPOBaAbHON 2 x 1 MM. AAg yA0OCTBa MOHTa)Ka
U AEMOHTa>ka KOABI[eBBIE PENIeTKM ITI0 BBEICOTE pa3jpeAeHBl Ha OAWHAKOBBIE
Y4aCTKH, COeAMHEHHBIE MeXXAy COOOM C IIOMOIIBI0 0e300ATOBOTO CAMOYIIAOT-
HSIIOIETOCS Pa3beMHOTO COeAMHEeHUs. 3arpy3ka aAcopOeHTa IPOU3BOAUTCS de-
pe3 BepxXHUU MITyIep 5, OTPAOOTAaHHBIM aACOPOEHT YAAATIeTCS W3 CAOsS IIpHU
mopbeMe 3aTBopa 8 pa3rpy304HOrO YCTPOMCTBA.

IMpocTpaHcTBO, OrpaHNUYEHHOE KOABIIEBOM pelIeTKOW MeHBIIero AuameTpa,
SIBASIETCSI IEHTPAABHBIM Pa3AaloniuM KaHaroM 6. [TpoCTpaHCTBO MeKAY CTEHKOM

285



Puc. VIII-6. ApcopGep akCHaAbHOTO
THMNA C HEMOABVIKHBIM CAOEM aA-

copOeHTa:

1 — Kopmyc; 2 — OIOpHas peleT-
Ka; 3 — nepdOpUpPOBaHHLIM AUCT U
ABa crost ceTku; 4 — dapdoposrie

1aphl; 5 — IepeTOYHble TPYOBI AAS
3arpy3Ku (BBITPY3KH) aACOPOEHTa;

6 — cCcAOM 1eoAuWTa; 7 — CAOM

anoMoreast; 8 — pemretka;, 9 —

8 KpaH-yKoCuHa; [0 — IITylep Mg
3arpy3ku apcopbeHrta; I1 — AIOK-

l T Aa3; 12 — TpyOGOIPOBOA, AASL BHITPY3-

N Ku apcopOenta. [loTtoku: I — wuc-

XOAHBIM ra3; II — orpaboOTaHHBIN ras
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Puc. VIII-7. Apcop6Gep papuaAbHOIO THUIIA C HEIIOABV)KHBIM CAO€M aACopOeHTa:
a — HEeCeKUVWOHUPOBAHHBLIM; 6 — CEeKIWOHUPOBAHHLIN; [ — coOUpaoIIUM KOAAEKTOp;, 2 —
KOpIyC; 3 — KOABIleBasl pelleTKa; 4 — CAOM apCOpOeHTa; 5 — MITyIep AAS 3arpy3KH aACOpOeHTa;
6 — IeHTPAAbHBIM pa3AaIoNIui KaHan; 7 — KOABIEBOM coOUpaloNIuM KaHapn; 8§ — pasrpy3odHoe
YCTPOUCTBO; 9 — paspaIoUIUI KOAAEKTOD; 10 — HITyIlep AAS BBEITPY3KU aACcoOpOeHTa; [1 — mITynep
AASL CAUBA KOHAEHCATa; 12 — IpepOXpaHUTeAbHas pa3pblBHasg MeMOpaHa; [3 — CeKIMOHHpYyIoIas
neperopopka. I[loroku: I — wuCXOAHBIM ra3; II — orpaboraHHBIM ra3; [[I — BOASIHOM Iap Ha

Aecopbnuio; IV — cMech mapoB BOABL U apcopbaTa

KOpIIyCca U KOABIIE€BOM pelleTKOM OOABIIero AraMeTpa SBASIETCS COOMPAIOIIUM
KOABIIEBEIM KaHaAOM 7.

HcxopHBIN ra3 4yepe3 pa3paroliiii KOAMEKTOp 9 IoCTyllaeT B IeHTPAAbBHBIN
pa3paronuii KaHaa 6, MPOXOAUT 4Yepe3 CAOM apcopOeHTa 4 U coOUpaeTcs B
KOABIIEBOM KaHaAe 7, OTKyAd uepes3 cOOMPAroUl KOAAEKTOP | BBEIOpAcHIBAETCSA
B aTrMocdepy.

AecopOnys OpraHUYeCKUX BeIeCTB M3 aACOpPOeHTa OCYIECTBASIETCS OCT-
PBIM BOASHBIM TapoM mnpu Temnepatype 105—140 °C. Cmech AecopOupoOBaH-
HBIX OPraHWYEeCKUX BEIIeCTB U BOABI BBEIBOAWTCSI M3 HIJKHEHM 4acTm ajpcopbepa
gepe3 mrynep 0. [Tocre OKOHYAHMA CTAAUU A€COPOLUM OCYIECTBAIETCS CHa-
Yaaa CyIIKa apCopOeHTa MOAOTPEeTHIM aTMOC(epHBIM BO3AYXOM IIPU TeMIleparTy-
pe 60—100 °C u 3aTeM OXAaKAEHUE aTMOC(MEpHBIM BO3AyXoM. [lo ycaoBusM
TEXHOAOTHM IIPOIlecca OYMCTKU Tra30B CTAAUU CYIIKU M OXAKAEHHS MOIYT
OBITH MCKAIOUEHEI.

C meAbIO 3alIUTH OT BHE3AIMTHOTO IMOBBINIEHUS AQBAEHUS IIPU BO3MOJKHBIX
3arOpPaHusgX WAV B3PBIBE IIAPOBO3AYIIHOM CMeCH apcopbep CO CTOPOHHI paspa-
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IOIIEeT0 KOAAEKTOpa 9 cHabOXeH IIpeAOXPaHUTEABHON pa3phIBHONM MeMOpaHOMU
12, cpabaTbiBatoliel mpu AaBaeHun cBriiiie 0,075 MIa.

B meaax coxpallleHMd NIHWKOBBEIX Harpy3oK IIO IIapy IPH AECOPOIIUU CAOH
apcopbeHTa B apcopOepe MOXKeT OBITh Pa3jpeAeH IO BBICOTE Ha ABE YaCTHU CEK-
LUOHUPYIOLIEN eperopoaron 13.

B apcopbepax ¢ HEHOABMI)KHBEIM CAOEM aACOpPOeHTa BCe CTaAMU IIpollecca
IIPOTEKAIOT B ONPEAEAeHHOM MOCAeAOBAaTEeABHOCTH B OAHOM ammapaTe U AASI He-
IIPepPBIBHOM PabOTHl YCTAHOBKU IIPUXOAUTCS MMeTh HEeCKOABKO allapaToB, pa-
OOTaromMuX IO OIpPeAeA€HHOMY IMKAY. HenpeprlBHOCTH pabOTHI TakoOM yCTa-
HOBKM O0€CIIeUMBAaEeTCs TEM, UTO IPOM3BOAUTEABHOCTH CTAaAUM aACOPOIIMM TOY-
HO COOTBETCTBYET CYMMAapHOU IPOAOAKUTEABHOCTU CTAAUM AECOPOIMNHU, CYILIKU
U oxAaKAeHUs. EcAM IPOAOAKUTEABHOCTb CTAAWUM AeCOPOIIUH, CYIIKM U OXAdXK-
AE€HUS TIPEeBBINIaeT IPOAOAKUTEABHOCTb CTAAUN aACOPOIINY, TO HENPEepPHIBHOCTH
paboTHl YCTAHOBKM AOCTHUTAETCS IIPUMEHEHHEeM ABYX U OOABIIETO YHCAA aACOop-
Oepos.

B cooTBeTcTBUM CO cxeMOM, moKa3zaHHOU Ha puc. VIII-8, B TeueHue crapuu
apcopbIIuy pa3pensieMasi ra3oBasi CMech IIOCTYIaeT B OAWH U3 apcopbepoB, Ipu
3TOM H3BAEKaeMble KOMIIOHEHTHI AACOPOMPYIOTCS, a CyXOM Ta3 yAaAsieTcsl U3
anmapara. B To ke BpeMs B APyTrol apcopbep, TAe y’Ke 3aBepIIMAACh CTaAUS aA-
copOIMY, BBOAUTCS BOAJHOM Iap AASI AeCOpPOIINMU H3BA€UEHHBIX KOMIIOHEHTOB,
HalpaBASIEMBIX CHauyaAa B KOHAEHCATOP-XOAOAUABHUK U Aaree B BOAOOTAEAU-
TeAb. 3aTeM IIOAQIOT HAarpeThId BO3AYX AAS CYIIKM aACOPOEHTa, @ MOTOM XOAOA-
HBIA BO3AYX AASd OKOHYATEABHOU IIOATOTOBKM AACOPOEHTa K IIOCAEAYIOIIEMY
LIUKAY aACOpPOIUMN.

INeperkatoueHne apcopOEPOB OCYIECTBAIETCS aBTOMATUUYECKU IIPU ITOMOIIHU
peryasaTopa, paboTarolero mo 3apAaHHOMY Ipaduky.

Ha puc. VIII-9 npuBepeH IMUKANYECKUU TpaduK pabOThl apCOpOepoB.

B caydae apCcOpOLIMOHHOIO pasjpeAeHUs KUAKOTO HMCXOAHOTO CHIPBS IIPUH-
OUIINaABHAsI CXeMa YCTAaHOBKU C IEPEKAIOYAIONIUMUCS apcopbepaMHu OCTaeTcs

v
r 4

Puc. VIII-8. Cxema apacopO-
IMIOHHO¥ YCTAaHOBKHU C ABYMS
apcopoepaMm:

5 ~ 1, 2 — apcopbep; 3 — BOAO-

¥ OTAEAUTEeAb; 4 — XOAOAUAB-
—— \ HUK; 5 — HarpeBareAb. [lo-
TOKM: | — WMCXOAHBIM Ta3;

%4 VI II — BO3AYX Ha CYIIKY U OX-
AaKAeHue; III — BoOASTHOM

4 Vit nap Ha pAecopb6nuto; IV —
[ BO3AYX M3 Aecopbepos; V. —

I ) cyxou ra3z; VI — cMech
14114

mapoB BOABI M ajpcopbara;
VII — apcopbar; VIII —
BOAQ
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Puc. VIII-9. llukanyeckui rpaduk Adcopoep 1
paboTsl apcopOepoB

Aocopbep 2

Bpemsa ———n

|:| Aocopbuus
I rccoron
[l:[mm] Cywrka adcopbenma

% Oxaaxcoenue aocopbenma

TaKOU Xe. B KauecTBe AeCOPOMPYIOLIETO areHTa B 3TOM CAydYde HUCIOAB3YIOT
pasAnYHBIE PACTBOPUTEAH, KOTOPBIE MOT'YT IIPUMEHATECSI U AAI OXAQKACHUS aA-
copOeHTa.

ApcopOepsl ¢ ABIDKYIIUMCSI CAOEM aACOpOeHTa IPUMEHSIOTCS AAS U3BAe-
YyeHUsl 3TUAeHA U3 ero CMeCH C BOAOPOAOM M MeTaHOM, BOAOPOAA U3 CMeCHU ra-
30B U T.II. B 3TOM caAydae mporecc BepeTCS HENPePHIBHO U KaKAAQs €ro CTaAusd
OCYIIIECTBASIETCS B ONPEACAEHHOM allapaTe WAW 4YaCTU annapara, IpuYeM ap-
COpPOEHT IIOCAEAOBATEABHO IepeMellaeTcsd MeXAYy OTAEABHBIMU alllapaTaMu IIo
cucTeMe IMHEeBMOTpaHCHOpTa. B KauecTBe apcopOeHTa 4acTO MPHMEHSIeTCs Tpa-
HYAMPOBAHHBIM aKTUBUPOBAHHBIU yTOAB.

Cxema apcopbepa ¢ ABUIKYIIIUMCS CIIAOIIHBEIM CAOEM apCOpOeHTa MM pas-
AeAeHHsI CMeCH ra3oB IpeAcTaBAeHa Ha puc. VIII-10. Anmapar KOMOMHUPOBAaH-
HBINM, COCTOUT U3 OTAEABHBIX 30H, B KOTOPHIX OCYIIECTBASIOTCSA aAcopOnud, Ae-
copOIMs, HarpeB M OXAAKAEHUE apcopOeHTa. HUepe3 amnmapaT HENPEPBIBHO IIe-
peMellaeTcsl CIAOIIHEIM CAOEM IIOA A€MCTBUEM CHUABL TSIKEeCTH CBEpPXYy BHU3 IIO-
CTyHnamouul u3 6yHKepa 7 IpaHyAUPOBAHHBIN apcopOeHT. OH IIOCAEAOBATEABHO
IIPOXOAUT Yepe3 COOTBETCTBYIOIMEe 30HBI alllapaTa, B KOTOPHIX IIPOTeKaeT TOT
UAU UHOU IIPOIlecc.

OTpaboTaHHBIN aACOPOEHT C HM3a allapaTra dyepe3 MUTaTeAb [, peryaupy-
IOIIUM KOAMYECTBO IIUPKYAMPYIOUIETO B CHUCTeMe apCOpPOEeHTa, HANpPaBASETCSI B
cOopHUK [0 THEBMOIIOABEMHUKAE, KyAQ Ta30AYBKOU [2 MOAAQETCS TPAHCHOPTHUPY-
oMM ra3. Aaree apCOpOEHT TOA BO3AEMCTBHEM ra30BOTO IIOTOKA MOAHUMAETCS
B BepxXHUU OYHKep 7, OTKyAa BHOBb HAIIPABASIETCS B BEPXHIOIO YacTb apcopOe-
pa.

B pasAanyHBIX CeueHUAX anmapara HUMeITCd 4YeThIpe paclpeApeAUTeAbHEIE
TapeAKd 4, o0ecleynBarolIe PaBHOMEPHOE ABMJ)KEHUE BCTPEYHBIX IIOTOKOB aA-
copOeHTa U rasa II0 BCEMY CEUEHHIO. OTU JKe PACIpPEAEAUTEAbHBIE IIPUCIOCO0-
AEHHUS UCIIOAB3YIOTCSI AAS cOOpa rasa, OTAEA€HHOTO OT aACOpPOeHTa, W BBIBOAA
ero M3 aIlmnapara.

HMcxopHBIM Ta3, MNOAAEKAIUM pPa3pAeAeHUIO, YCAOBHO pAacCMaTPUBAEMBIN
KaK COCTOSIIMM M3 CMECHU AETKOU U TSI )KeAOM (pPpakIiiuii, HallpaBASIETCS IIOA pac-
IIPEAEAUTEABHYIO TAPEAKY, PABHOMEPHO PACIPEAEAIETCS IO BCEMY CEUYeHHUIO all-
Imapara M BCTyIlaeT B KOHTAKT C ABWJKYIIMMCS CAOEM apcopOeHTa. Uepes TpyO-
KU PacClIpepeAUTeAbHOM TapeAKU ra3 IIOCTYyIlaeT B BEPXHIOI aACOPOIIMOHHYIO
30HY 9, TA€ B IPOTUBOTOKE C aACOPOEHTOM HPOUCXOAUT apcopOnus. M3 Bepx-
Hel 4acTH 3TOM 30HBI OTBOAUTCA AeTKasd (ppakumsa. [To Mepe mepeMmenieHus rasa
BBePX B @ACOPOIIMOHHOM 30HEe NMPOUCXOAUT MAacCOOOMEH, B pe3yAbTaTe KOTOPO-
ro IOAAEXKAIMe U3BACUEHUIO MOAEKYABL ra3a BBITECHAIOT C IIOBEPXHOCTU aACOp-
OeHTa MeHee aKTHUBHBIE MOAEKYABI A€TKOM (PPAKIMUM, B KOHEUHOM CUYeTe C Bep-
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Puc. VIII-10. Apcop6ep ¢ ABHJKYLIUMCSI CAOEM aACopOeHTa AAsl pa3peAeHus ra3oB:

1 — nurareab; 2 — HarpeBaTeAb; 3 — 30HA peKTUUKANUY; 4 — paclpepeAUTeAbHas TapeAka;, 5 —
30Ha apcopbuuu; 6 — XOAOAUABHUK; 7 — OyHKep; 8§ — IHEBMONOALEMHHK; 9 — peaKkTHBATOD;
10 — cOopHUK; 1] — peryaupyomas 3aABUKKa; [2 — rasopyBka. [Toroku: I — BopgHoU mnap; II —
rpetomuii areHt; III — TsKeaasd pakums; IV — mpoMeskyToyHas dpaknus; V. — HCXOAHBIN ras;
VI — aerkas dpakuus; VII — oxaakparomas Bopaad; VIII — IPOAYKTHI PeaKTUBALUM U BOASHOU IIap

Xa 5TOM 30HBI IIOAYYAIOT AOCTQTOYHO UYMCTYIO AETKyI0 (PpakIiuio C BBICOKOU
KOHIIEeHTpAaIel B Hell MaAOAKTHUBHBIX KOMIIOHEHTOB MCXOAHOM CMeECH.

B 30He BBOA@ MCXOAHOTO ra3a apACopOMpoBaHHadA (pa3a IO COCTaBy OAM3KA
K COCTaBy PaBHOBECHOT'O C MCXOAHBIM ra3oM ajpcopbara U, CAeAOBATEABHO, CO-
AEPKUT HapsAY C U3BAE€KAaeMBIMM KOMIIOHEHTaMM W KOMIIOHEHTHI AeTKOM (pak-
nuu. AAS IIOAYUYEeHUs U3BA€KAaeMBIX KOMIIOHEHTOB BBICOKOM UHCTOTBEI HEOOXOAM-
MO YAQAUTH C IIOBEPXHOCTU apCOpOeHTa KOMIOHEHTHI AeTKOM (hpaKuuu. ITOT
IIPOIleCC U OCYINECTBASIETCS B 30He 3, Ha3BAaHHOMW 30HOW PEeKTU(UKAIUM, TAE
IpOoTeKaeT MacCoOOOMeH, CXOXKMM C MPOIeCCOM PeKTU(PUKAIIUU B HM)KHEU 4Yac-
T PEeKTU(PUKAIMOHHOU KOAOHHEL

B HUJKHIOIO YacTh 30HBI PeKTU(MUKAIIUK 3 IOCTYNAl0T AeCOPOUpPOBAaHHEIE B
HarpeBaTeAe 2 KOMIOHEHTHI TSDKeAOM (paKIuM, M IpU KOHTAaKTUPOBAHUM CO
BCTPEYHBIM I[OTOKOM aACOpOeHTa IIPOMCXOAUT MaccoOOMeH, IpU KOTOPOM
KOMIIOHEHTHI AeTKOM (PpaKkIuy, CopepsKaliuecss B apcopbare, BBITECHSIOTCS M
3aMelIarTcsa 00Aee aKTUBHBIMU MOAEKYAAMU TSKeAOU (ppakiuu.

Takum oOpasoM, rasoBas (pasa, HepeMellasiCb CHU3Y BBepX, Bce Ooaee
oboraliaeTcsi KOMIIOHEHTaMU AeTKOM (ppakIiiuu, TOrAa Kak apcopbaT mpu mepe-
MellleHUH aACOpOeHTa CBepXy BHHU3 Bce Ooaee um OoAee oboralaeTcss KOMIIO-
HeHTaMM TsReAolM (ppakiuu. C HMKHEN pacOpeAeAUTEeAbHON TapeAKM aACop-
OeHT BMecTe C apACcopOaToM, COCTOSIIUM B OCHOBHOM M3 KOMIIOHEHTOB TsKe-
AOH (ppakmuy, MOCTyIaeT B HarpeBaTeAb 2, B KOTOPOM aACOPOEHT HarpeBaeTcs
U TOKeAas Ppaklusg AecopOupyeTcs.

AAst oOAerdeHUs AeCOpPOITUY B HUJKHIOIO YaCTh allllapaTa MOAAETCS BOASHOU
nap. Tenmnao AAS HarpeBa aACOpOeHTa U AecOpOINU MOABOAUTCS T'PEIOIINM areH-
TOM, HaIlpUMep BOASIHBIM IIapoM, IOCTYIAIOIIMM B MeXTPYOHOe IIPOCTPAaHCTBO
HarpeBaTenst 2. AecopOMpOBaHHAs TsoKeAass (PPakmus YaCTUYHO OTBOAUTCS C
HUDKHEW PaclpepAeAUTEABHOU TapPEAKU KakK IIeA€BOM NMPOAYKT, & YaCTUYHO B Ka-
YyecTBe BHYTPEHHETO ITUPKYAHUPYIOUIEro IMOTOKa depe3 TPYOKM paclIpeAeAUTeAb-
HOM peIleTKU HalpaBAdeTCs B 30HY PeKTU(MUKAIUNU AAST KOHTAKTUPOBAHUS C
aACOpPOEeHTOM.

AAS TOBBIIIEHUS YUCTOTHI BEPXHETO U HUJKHETO IIPOAYKTAa B CpepAHeM dac-
TH 30HBI PeKTH(UKAIUU OTBOAUTCS IIPOMeXyTOuHas (hpakIijus.

HarpeTsIit apACOPOeHT IO THEBMOIIOABEMHUKY 8 HallpaBAdeTcs B OYHKep 7,
OTKyA@ TIOCA€ OTAeAeHUs TPAHCIOPTUPYIOUIErOo ra3a IOCTYNaeT B XOAOAUAB-
HUK 6.

INpy HaAWYNM B UCXOAHOM Ta3e KOMIIOHEHTOB, OTAMYAIOIIUXCS BBICOKOM
AACOPOILIMOHHOU CIIOCOOHOCTBIO U MOTOMY TPYAHO AeCOPOUPYEMBIX, OCAEAHUE
HAKaNAMBAIOTCS B IUPKYAUPYIOIIEM aACOPOEeHTe, YTO MOJKET IIPUBECTH K 3HAUH-
TEABHOMY CHIDKEHUIO €TO aKTUBHOCTH. AAS IIOAAEP’KaHMSI aKTUBHOCTH aACOP-
OeHTa Ha IIOCTOSSHHOM YPOBHE B CXeMY YCTAHOBKU BKAIOUAeTCs peaKTUBaTOp 9,
yepe3 KOTOPBINM ITUPKYAUPYeT 4acTb apcopOeHTa. B peaKTUBaTOpe CO3AQIOTCS
OoAee JKeCTKHe YCAOBUS AecopOnum (OoAee BBEICOKasd TeMIIepaTypa, MOBHIIIEH-
HBIM pacxop BOASIHOTO Iapa, OKMCAUTEAbHAasl pereHepanus U T.IL.).

Hcnoab30BaHMe OTAEABHOTO alapaTa (peakTUBaTopa), B KOTOPOM ITOAAEP-
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>KUBAIOTCA OOAee JKeCTKUEe YCAOBUS AeCOPOIUU AAS 9ACTH ITUPKYAUPYIOUIETO aA-
COpOeHTa, B PSIAEe CAydYaeB S3KOHOMUUECKH OOAee BBITOAHO, YeM CO3paHHEe TaKHX
>Ke YCAOBUM B HarpeBaTeAe AAS BCETO IMOTOKAa apcopOeHTa. B 3ToM caydae HeoO-
XOAMMO 3HAQUUTEABHO YBEAMYUTH pa3Mephl HarpeBaTeAsd M Pacxop TIPerollero
areHTa M BOASHOTO IIapa AAS A€COPOIINH.

[TopOOHEIM MeTOp, pa3peAeHUs Ta30BOM CMeCU IIOAYYMA HasBaHUe runep-
copbuuu.

ApcopOepsl C ICEBAOOKMIKEHHBIM CAOEM AaACOPOEHTa IIO3BOASIOT TAKKe
OCYIIEeCTBASITh HEIIPEPHIBHBIN IIPOIlecC apcopOnum. B 3ToM cAydae B KaudecTBe
apaCcoOpOeHTa UCHOAB3YIOTCS MEAKUe IPAHYABL (0OBIUHO He Ooaee 500 mMrMm). KoH-
CTPYKTUBHO apCcopOep MOJKeT HMeTh OAUMH HAU HEeCKOABKO KUISIIUX CAOEB
(puc. VIII-11), obecneumBalOIIUX KOHTAKT (a3 B IIPOTUBOTOKe (CTyleHYaTo-
NIPOTUBOTOUYHBIN apcopbep). B TakoMm apcopOepe Ha CIeIMAaAbHBIX KOHTAKTHBIX
YCTPOUCTBAX (TapeAKax) OCYIeCTBASETCS B3aUMOAENCTBHE Me’KAY ra3oM M IIO-
POIIKOOOPAa3HEIM aACOPOEHTOM, B Pe3yAbTaTe Yero apCOpPOEeHT IIePEeBOAUTCS B
COCTOSTHUE NCeBJOOXKUXKeHuA. AACOPOEHT, ABUTAsICh CBEpPXy BHHU3 uUepe3 Iepe-
TOYHBIE YCTPOUCTBA, IePEAAETCsI C OAHOM KOHTAKTHOM CTyIeHU Ha Apyryro. a3
ABIWJKETCS B allllapaTe IIPOTHUBOTOKOM CHH3Y BBepX. AAd OTAeA€HUS M3 Ta-

Puc. VIII-11. Cxema apcopOepa C ICEBAOOKUKEHHBIM
cAoeM apcopOeHTa:

1 — xopmyc; 2 — KOHTaKTHasi TapeAka; 3 — 1epe-
TOYHOE YCTPOMCTBO; 4 — ILUKAOH; 5 — AlOK-Aa3. [Toro-
ku: I — HUCXOAHBIM Ta3; II — pereHepUpPOBAHHBIN
apcopbenT; III — orpaboraHHBIM ras; IV — orpabo-
TaHHBIA aACOPOEHT
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30BOTO IIOTOKa 4YacTH4YeK aAcopOeHTa Iiepe) BEIXOAOM U3 apcopbepa ras
HAIIPpaBASIOT B IUKAOHEL. B amnmapaTax ¢ ICEBAOOKUIKEHHBIM (KHIIAIINM) CAOEM
apcopbeHTa MOKHO MHTEHCH(MHUIIMPOBATH IIPOIIECC Maccollepepaduy Ipu aACcopo-
IINM 3a CYeT YMEHBIIEeHUsI pa3dMepa rpaHyA U 60aee MHTEHCUBHOTO OOGHOBACHUS
UX KOHTAKTHOM IIOBEPXHOCTH.

PANxAO TNTTATUO PACTADTA AANTDA

(AANTPAADA)

ITpu pacuetre apcopbepa (Aecopbepa) OOBIYHO MOAB3YIOTCH 3KC-
TIEPUMEHTAABHBIMU AQHHBIMH I1I0 aKTUBHOCTH aACOpPOEHTa AAS COOTBETCTBYIO-
X KOMIIOHEHTOB Pa3AeAsieMON CMecH d,.

O6mast Macca KOMIIOHEHTOB, IIOTAOIEHHBIX B €AWHUIY BpeMeHHu (IIpOom3-
BOAUTEABHOCTH), COCTaBUT

G=iq.
i=1

AAst apcopbepa C HEMOABUIKHBIM CAOEM aACOpPOeHTa HPU ITPOAOAKHUTEAD-
HOCTHU CTaAUM apACopOIum T, GYAET MOTAOIIeHa Macca BelllecTBa

G =Gr,.

CpeAHHH AKTHUBHOCTB a,A,copGeHTa orrpepensieTCd U3 BbIPa’>XeHUsA

n
EGi a;
a=+=l_—
G
Macca apcopOeHTa, HeoOXOpAUMaAsA AAS OCYIILECTBACHUSA IIPOLEecca, paBHa
Gt
G, Gt A
ga=—=—"+= '

a o6beM apcopbOeHTa

Vi =9a/Pa

TA€ Pn — HACHIHAsI AOTHOCThL apcopbeHTa, Kr/m>,

AunameTrp apcopbepa D o6vluHO cocTaBAasieT 2—3 M, a BeIcoOTa H He
npesbimaeT 12 M. BeicoTa caos apcopbeHTa AUMHUTHPYETCS IIPOYHOCTBIO T'PaHyA
U COIPOTHBAEHUEM CAOsl apcopbeHTa. CKOPOCTH rasa B CBOOOAHOM CedeHUU
anmapara cocraBaseT okoro 0,1—0,2 m/c.

[Tpu HHCXOAAIIEM IOTOKe apCOpPOeHTa U BOCXOAMAIIEM IIOTOKE pasjeAde-
MOTO CBHIPBSI AWHEeHHasi CKOPOCTb ABUJKEHHUS IIOCAEAHEro He AOAJKHA IIPEBBIIIATh
TaKOTO 3HAuUeHWs, IIPU KOTOPOM Hamboaee MeAKHe YacTHUIEI apCOpOeHTa MOTYT
YBAEKATbCSI BOCXOAAIIMM IIOTOKOM CHIPbS. B cBA3M ¢ 3TUM OOCTOSTEALCTBOM
npu BeIOOpe pas3MepoB apcopOepa HEOOXOAMMEL THIATeAbHEIE THAPaBAWYECKUE
pacueTsl.

BricoTa crost apcopbeHTa

293



rae N, — YHCAO MAapaAAeABHBIX ITOTOKOB, 00eCHNeYMBAIOIINX 3aAAHHYIO IIPOU3-
BOAUTEABHOCTE G.

YToOBI 00eCIIeYuTh HENIPEPHIBHYIO PAa0OTy YCTAHOBKU B KAa*KAOM U3 IIapai-
AEABHBIX IIOTOKOB HeOGXOAI/IMO uMeTh CAeApAyIollee YMCAO allllapaToB:

N, =t I
2 ]
Ta  Ta
n
TAE T = Eri — AAHUTEABHOCTB IIOAHOTO IJUKAQ; T, — AAUTEABHOCTH OTAEABHOU
=1
CTapUU IIPOLEeCcCad; T, — AAUTEABHOCTb CTAAUM aACOPOLIUM.

Oo01ee yncA0 apcopOepoB Ha YCTAHOBKE COCTABUT
Nooy = N; N,

Pacuer uncha TeopeTHYeCKUX CTyIleHeU M3MeHEHWs KOHIIEHTPAlWU (YUCAQ
TEOPEeTUYECKUX TAPEAOK) MOJKeT OBITh BBIIIOAHEH C MCIIOAB30BAHUEM H30TEPMEI
apcopbrmu u pabouert amHum (puc. VII-12). Hucao TeopeTWdecKHUX CTyHeHeU
U3MeHEeHUsI KOHIIeHTPAIUull OIPeAeAseTCsl rpapudecKuM [OCTPOEHUEM AOMAaHOMU
AMHHUU MeKAYy HU30TEPMOM apcopOnuu U pabodeld AMHUEN, COOTBETCTBYIOIIEN
ypaBHeHuio (VIIL.3). Ha ocHOBe TaKOro ImOCTPOEHUS MIPOU3BOAUTCS OLPEAEAECHUEe
o0llero 4YmcAa TeOpeTUUeCKUX CTylleHel W3MeHeHHs KOHIeHTpanun N, .
Heob6xoapnmas BeICOTa apcopOepa onpepeAdeTcs IO YPaBHEHUIO

H=N,h,,

rae h, — BBICOTA CAOS AACOPOEHTa, 3KBUBAAECHTHASI OAHOM TeOpPETUYECKOU
CTYIIeHU U3MeHeHUsI KOHIIeHTPAIIUM, OIIPeAEAseTCs dKCIIepPUMEHTAABHO.

a C
a oB
K
aH A Puc. VIII-12. T'paduyeckoe omnpepereHHe
YHCAQ TEOPETUYECKHX CTYIEeHel W3MeHEeHUS
KOHIIEHTpauui AAsl apcopoepa:

OC — wusorepma apcop6bnuu; AB — pabo-
0 Y, Yo ¥ o rumms
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O0BeM apcopbenTa V, MOKeT ObITh HaWAEH TaKyke, eCAU M3BEeCTHa BEAU-
YMHA AOIYCTUMOM OOBLEMHOM CKOPOCTH V, IO HMCXOAHOMY PA3ACASIEMOMY ChI-
PBIO MAM IPOAOAKUTEABHOCTb KOHTAKTa T, :

Vo=V, /V,

U

V, =Vt /¢,

rae V. — 0OBEeMHBIM pacxop Cbipbs, M°/c; V, — polycruMas oObeMHasi CKO-

POCTB IIOAQUM CHEIPBSL (0OBEM CHIPBS, KOTOPOe MOJKET OLITh IIOAAHO B E€AVHUILY
BpeMeHU Ha eAMHUIy o0bema apcopGenTta), m*/(m*c) mam ¢, € —mOPO3HOCTHL
crost apcopbenTa, M2/ MP,



