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AEAAA VI AANTPAAOER E AANTPAAOER

Abcopbuyus — mpoliecc U30UPATEABHOIO IOTAOILIEHUS KOMIIO-
HEHTOB Ta30BOM CMeCU >KMAKUM IOTAOTUTeAeM (abcopbenTom). Ilporiecc ab-
copOIUM NPOUCXOAUT B TOM CAyYae, KOTAQ NapluarbHOEe AaBA€HUE U3BAEKAEeMO-
ro KOMIIOHEHTA B ra30BOM CMEeCH BEIIIE, 4eM B JKUAKOM abCOpOeHTe, BCTyIIalo-
1meM B KOHTAKT C 3TUM ra3oM, T.e. AAS IPOTeKaHusa abcopOimm HeoOXOAUMO,
4TOOBI ra3 U aOCOPOEHT He HAaXOAUAUCH B COCTOSHUU paBHOBecud. Paszauuve B
MapIIuarbHOM AQBAEHUM U3BAEKAEMOTO KOMIIOHEHTAa B ra3e M JKUAKOCTHU SIBASET-
Cs1 TOU ABWKYIIEH CHUAOU, IIOA AEHCTBUEM KOTOPOM IIPOUCXOAUT IIOTAOLeHUE
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(abcopb1irisi) A@HHOTO KOMIIOHEHTa >KUAKOM (a3od u3 ra3oBoM dasbl. Yem
OOABIIIe 3Ta ABUXKYIIAs CHUAQ, TeM MHTEHCUBHee IIEPEXOAUT 3TOT KOMIIOHEHT U3
ra3oBoM (pasbl B JKUAKYIO.

ITo cBoel TpuUpoOAe pPa3AMYAOT ABa BHAA abcopOnuu: @Qui3uueckyro, NOpU
KOTOpPOM M3BA€UeHNEe KOMIIOHEHTOB M3 Tra3a IPOUCXOAUT OAAropapsl MX pacTBO-
puMoCTH B abCOpOEeHTax U XUMUUecKylo (xeMocopOyuuio), OCHOBAaHHYIO Ha XUMMU-
YeCKOM B3aWMOAENCTBUU M3BA€KAaeMBIX KOMIIOHEHTOB C aKTUBHOMW 4YacThbIO al-
copbeHTa. CKOPOCTh (PU3NUECKOU abcopbuum omnpeperseTcss AUPY3UOHHBIMU
IIpoleccaMy, CKOPOCTh XeMOCOPOIWM 3aBUCUT OT CKOPOCTH AUDPPY3UM U Xu-
MUYECKOU peaKIuu.

IToraomieHne KOMIIOHEHTOB ra30BOM CMeCH IIPU abCOPOIUU COIPOBOJKAA-
eTCs BBIAEAEHHEM TellAd, BeAWYWHa KOTOPOr'o IIPOIIOpIMOHAaAbHAa Macce U Tell-
AOTe PacTBOPEHHUS q, HOTAOIIEHHBIX KOMIIOHEHTOB.

INporecc abcopOuyu OOPATUMBIN, IIO3TOMY OH HCIOAB3YEeTCS He TOABKO
AL TIOAYYEHHSI PACTBOPOB Ta30B B KMAKOCTIX, HO U AAG Pa3pAEA€HHUd Ta30BBIX
cMeceid. Ilpu 3TOM IOCAe HOTAOLIEHUS OAHOTO UAM HECKOABKUX KOMIIOHEHTOB
ra3a M3 ra3oBOM CMeCH HeOOXOAUMO IIPOU3BECTH BBIAeAeHHe M3 abcopOeHTa
MIOTAOIIIEHHBIX KOMIIOHEHTOB T.e. gecopouyulo.

IMTpu BEIOOPE abCcOpPOEHTa YUUTHIBAIOT COCTAB PA3AEAsIeMOro ra3a, AaBAeHUe
U TeMIlepaTypy IIpollecca, IPOU3BOAUTEABHOCTb YCTAHOBKU. BEIOOp abcopOeHTa
OIIPEAEASETCS TaKXKe €ero CeAeKTHUBHOCTBIO, IIOTAOTUTEABHON CIIOCOOHOCTHIO,
KOPPO3UOHHOW AKTHUBHOCTBIO, CTOMMOCTBIO, TOKCUUYHOCTBIO U APYTUMHU (PaKTO-
pamu.

B HedTsaHOM M ra30BOM MPOMBIIIAEHHOCTH IIpollecCc abcopOluu IpUMeHSs-
eTCcs M PaspeAeHHUs], OCYIIKU U OYUCTKU YTA€BOAOPOAHBIX rasoB. VI3 mpupoa-
HBIX U NOIYTHBIX He(@TSIHBIX ra30B IyTeM aOCOPOIIMU U3BAEKAIOT 3TaH, IIPO-
maH, OyTaH M KOMIIOHEHTH OeH3MHA; aOCOpOLUIO NPUMEHTIOT AAI OUYUCTKU
IIPUPOAHEIX ra30B OT KUCABIX KOMIIOHEHTOB — CEPOBOAOPOAQ, UCIOAB3YEMOTO
AT TIDOM3BOACTBA Cephl, AMOKCHAA YIAEPOAd, CEPOOKCHAA YTAEPOAQ, Cepo-
YTAEpPOAQ, TUOAOB (MepKalTaHOB) M T.II.; C IIOMONILIO abCOpPOIUM TaKKe pasje-
ASIOT Ta3bl IMPOAW3a U KAaTaAUTUYECKOTO KPEKMHTa M OCYIIECTBASIOT CaHUTap-
HYIO OYHUCTKY I'a30B OT BPEAHBIX IpUMecen.

B KauecTBe aOCOpPOEHTOB IIPU pPa3peAeHUN YTAEBOAOPOAHBIX I'a30B MCIIOAb-
3YIOT O€H3MHOBBIE AWM KEPOCHHOBBIE (PPAKIMU, @ B IIOCAEAHHE TOABI M Tra3o-
BBIM KOHAEHCAT, IIPU OCYIIKEe — AUITUAEHTAUKOAB (ADI) M TPUITUAEHTAUKOAB
(TAT'). Arg abCOpPOIMOHHON OYHUCTKHU Ta30B OT KUCABIX KOMIIOHEHTOB IIPUMEHS-
10T N-MeTHUA-2-TUPPOAUAOH, TAUKOAM, NPONHAEHKApOOHAT, TpUOyTHUADOCHAT,
METAQHOA; B KaueCTBe XUMUYECKOTO ITOTAOTUTEAS UCIOAB3YIOTCSI MOHO- U AM3Ta-
HOAAMUHEI.

B oramune oT pekTU(HUKanMuU nponecc abcopOIUM NPOTEKAeT B OCHOBHOM
OAHOHAIIPABAEHHO, T.€. aOCOPOEHT MOJKHO CUMTATh IIPAKTHYECKU HeaeTyuuM. B
caydae abcopOnyy MHOTOKOMIIOHEHTHOM ra30BOM cMecu Ha HeKOTOPOM ee cTa-
MUY OTAeAbHBIe KOMIIOHEHTBI MOTYT BBITECHSATBCS APYTMMM IIOTAOIIAEMBIMU
KOMIIOHEHTaMU. B pe3yabTaTe Hapsay ¢ OpoleccoM abcopbiuu OyAeT IpoTe-
KaTh NPOIleCC YaCTUYHOM AeCOpPOIIMHM HEKOTOPHIX KOMIIOHEHTOB, YTO IIPUBEAET
K paclIpepeAeHHI0 KOMIIOHEHTOB MEJKAY Ta30BOM M XUAKOM (ha3amu, 0OYCAOB-
AEHHOMY OOOUMHU yYKa3aHHBIMH IIPOIleCCaMMu.



TNTTATUA ODAATATER TANCT IADAAAXE

Ab6copbnuga (pecopbumsa) — AUGMDDOY3HOHHEIN IIPOLEcc, B KOTO-
POM YYaCTBYIOT ABe (ha3bl: ra30Basi M KUAKaA. ABUKYIEH CUAOU IIponecca ab-
copbiuu (AecopOuum) SIBASIETCS Pa3HOCTb ITapIIUAAbHBIX AABAEHUM IIOTAOIIae-
MOTO KOMIOHEHTa B ra30BOM U KUAKOU (pazax, KOTOPBIM CTPEMUTCS IIepPEUTHU B
Ty a3y, rae ero KOHIJeHTpallugd MeHbllle, 4eM 3TO TpeOyeTcsd IO YCAOBHUIO pPaB-
HOBecCwus.

O06o03HauuM HapIUaAbHOE AABAEHUE MOTAOIaeMOTr0 KOMIIOHEHTa B Ia30BOM
daze yepes p,, a TapIUarbHOE A@BAEHME TOTO JKe KOMIIOHEHTa B ra30BOU dase,
HAXOAAIENCS B paBHOBecuu ¢ abcopGeHToMm, dyepes p,. Ecau p, > p,, TO KOM-
TIOHEHT ra3a MepPexXOAUT B JKUAKOCTB, T.€. MPOTEKaeT IpoIecc abcopbuuu (puc.
VI-1, a). Ecan p, < p,, TO TOTAOUIEHHBIE KOMIIOHEHTHI Ta3a MepPexoAiaT U3 al-
copbeHTa B Ta30BYIO (pa3y, T.e. OCYIIECTBASIETCA IIPOIlECC AecopOnuu (puc.
VI-1, 6).

Hem GOAbIIE BEAWYMHA P, — P, T€M MHTEHCHUBHEE OCYIECTBASIETCS Iepe-
XOA KOMIIOHEHTa U3 Ta30BOM (pa3el B KUAKYIO. [Tpy NpUOAMIKEHMU CUCTEMEBI K
COCTOSTHUIO PaBHOBECHS ABWJKYIIASl CHMAA YMEHBIIAeTCS W CKOPOCTh IIEPEX0Aa
KOMIIOHEHTA M3 ra30oBOU (pa3el B JKUAKYIO 3aMeAASTETCH.

[TocKOABKY mapImarbHOE AABAEHHE KOMIIOHEHTa IIPONOPIIMOHAABHO €ro
KOHIIeHTPAaIluK, TO ABHWJKYIAd CHAA IIpoliecca abCOpOIMU UAM AeCOpOIMU MO-
>KeT OBITH BEIpa’keHa TaK’Ke depe3 Pa3HOCTh KOHIIEHTPAIM¥ KOMIIOHEHTa B ra-
30BOU Ay = y — y, AU XHUAKOU (ase Ax = x, — x.

KoangecTBO BellectBa M, IOrAOIaeMOrO B €AWHUIY BPeMeHHM IIpU al-
COpOIIMKM MAU BBIAEAIEMOrO IPU AecOopOImuH, NOpPsIMO HIPONOPIUOHAABHO
IIOBEPXHOCTH KOHTAKTa ra30BOU U KUAKOU (pa3 F, ABUKYIIEU CcuAe IIpolecca U
KO3(ppULMEeHTy NTPONOPIIMOHAABHOCTU K, 3aBUCAINEMY OT THAPOAMHAMHYECKOTO
pe>kuMa Ipoijecca U (pU3NKO-XUMHUUECKUX CBOUCTB CUCTEMHI.

YpaBHeHMe Maccolepepaun npu abcopOIuu MOJKHO 3alllCcaTh B BUAE

M=K,F(p,-p,)=K,F(y-y,)=K, F(x,~x) (VL1)
UAU
Koo — py) = Kily — ) = Kilx, — X).

Koadhdunuent K Ha3bBaeTcda KoagguyueHmoM macconepegaiu npu ab-
copbuyuu ¥ XapakKTepU3yeT MacCy BellleCTBa, IIEPEAGHHYIO B €AWHUITY BpeMeHU
Jepes3 eAUHUIy IIOBEPXHOCTU KOHTAaKTa (pa3 IIPU ABWIKYILEU CUAE, PABHOU epU-
HUIIE.

EannHuna n3MepeHus BeAWUUHB! K 3aBUCHUT OT eAWHUI] M3MEPEeHUs COCTaB-
AJIOIINX, BXOAANX B ypaBHeHUe (VI.1). Tak, Hanpumep, eCAU U3MepdTh MaccCy
MOTAOIIIEHHOTO KOMIIOHEHTa B KI/4, MOBEPXHOCTh KOHTAKTa (Pa3 B M?, a ABUXKY-

LIyIO CUAY nIponecca abcopbuuu B Mlla, To u3 ypasHeHus (VI.1) moaryuum epu-
uuty usmepenus K B kr/(m?- MITa - u).

Puc. VI-1. CxemMa mepeHoca KOMIIOHEHTOB
Ipu KOHTaKTe ra3a ¢ abcopoeHToM
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B DpOMBIIIAEHHOCTH TIpOIlecChl abcopbuuu U AecopOnuu
OOBIYHO OCYIIECTBASIOTCI Ha OAHOM YCTQHOBKe, O0eCIedMBarolell HelpephIB-
HYIO pereHeparuio u IUPKYASIINI0 abcopOeHTa M0 3aMKHYTOMY KOHTYPY MEXAY
abcopbepoMm m pecopbepoM (puc. VI-2). I'Totok rasza Gy,,; IOCTyHaeT B HUXK-
HIOIO 4acCThb abcopObepa I, a cBepxy HNOAAEeTCd IMOTOK CBEKero (pereHepupoOBaH-
Horo) abcopOeHTa L, HemnoraomieHHBIe KOMIIOHEHTHI Tada (G; yXOAAT C Bepxa

abcopbepa, a M3 ero HU3a BBIBOAUTCS INOTOK HACHIIeHHOro abcopbeHTa Ly,
KOTOPBIN IIOCTyHAeT depe3 TENAOOOMEHHMK 7 U IIOAOTpeBaTeAb 3 Ha pereHepa-
1m0 B AecopOep 4. PereHepaliusi ocyllecTBAsgeTcss AUOO 3a CUeT IIOABOAA TeIlAa

Q; B HIJKHIOIO 49aCTb AecopOepa, AMOO 3a CYeT BBOAA BOASHOrO Ilapa. Perene-
PUPOBaHHBIM abCOPOEHT, OXAAKAEHHBIN B TEIIAOOOMEHHUKE 7 U XOAOAUABHUKE
2, Bo3BpalaeTcsa B abcopbep. B cayuae paboTHl pecopOepa C IIOABOAOM TellAa
€ro MO>XHO pacCMaTpUBaTh KaK OTTOHHYIO PeKTH(PUKAIMOHHYIO KOAOHHY.

Takyio cxeMy IPUMEHSIOT, KOrpa abcopOeHT 0OAapaeT BBEICOKOM mM30upa-
TEABHOCTBIO 1 HEOOXOAWMO M3 CMEeCH WU3BA€Yb OAMH KOMIIOHEHT WAU OAHY Iie-
AeBYIO (QPAKIHIO (HAIpMMep, U3BAE€UYEHNeEe M3 ra3a KMUCABIX KOMIIOHEHTOB, OCYIII-
Ka rasos). [Ipu nmepepaboTKe HPUPOAHBIX M IONYTHBIX ra30B TaKWe CXEMBI He
3(pdeKTUBHB], TaK KaK He 00eCleYMBAIOT IIOAyUeHMe KOHAMIIMOHHOM TOBapHOM
NPOAYKIIUH.

G, Y, G0+GM’YM 5 VI
I 4 y —
Ly, x, Ly XM-ii
1 T mr|
2
2
3 VII
LY. ) ;¢
p Y p Y
G 2
1%‘» N 1'G,, %1,
N I—— Qy —_—_—ﬁg_ b4
—
T . x ﬁ\/\ VYL, x,1,

N?’“N
r \I&
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Puc. VI-2. IIpuHnunuaAbHas cxeMa a6CopOIMOHHO-A€COPOIMOHHON YCTaHOBKU:

1 — abcopbep; 2 — XOAOAMABHUK; 3 — TOAOrpeBateAb;, 4 — Aecopbep; 5 — KOHAeHcATop; 6 —
eMKOCTb; 7 — TenaoobMeHHUK. [loroku: [ — cwIpou ras; II — cyxou (romuit) ras; III —
HaCHIIIIeHHBIN abcopbeHT; [V — pereHepHpOBaHHLINM aGcopOeHT; V. — u3BAeYEeHHBlIE KOMIIOHEHTHI;
VI — HeCKOHAEHCUDPOBAHHBIE Ia30Bble KOMIIOHEHTHI; VII — >KUAKUM NMPOAYKT
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Ha puc VI-3 nokazaHa cxeMa abOCOPOIMOHHOM YCTAHOBKM AASL Pa3AeAeHUs

IPUPOAHOTO U IIOIITYTHOTO He(bTHHOl"O Ira30B.

CrIpoit ra3 [ mocTynaeT Ha yCTaHOBKy npu Temmneparype 30 —40 °C, nmpo¥asi CHUCTEMY CHIpbe-
BBIX TEIIAOOOMEHHUKOB [0 U XOAOAUABHHKOB J3, OXA&KAQETCS AO TeMIlepaTypbl abcopOnum M Io-
cTynaeT B (pa3HBIA paspeAuTeArb 13. A yAQA€HHS U3 ra3a IapoB BOABI (CM. TA. X) Ha BXOA CBIpbe-
BBIX TenAoOOMeHHUKOB mopaercts 70—80 % pactBop AJI II. M3 ¢as3HOro pasperuTens ras
IIoA@eTCsl Ha BX0op abcopbepa I, KOHAEHCAT — Ha Ae3TaHM3AIUIo, & OOBOAHEHHEIN pacTBop ADT —
Ha pereHeparuio.

PerenepupoBaHHBIN a6COPOEHT KOHTAKTHUPyeT C CYXHMM ra3oM IocAae abcopbepa B XOAO-
AUABHUKE 3, TAe OH HacCHIIIAeTCsI TAABHEIM 00pa30oM AETKHUMH YTAEBOAOPOAAMH — 3TaHOM U MeTa-
HOM M IIOA@eTCSI B eMKOCThb IIpeABaPUTEABHO HaCHIIleHHOro abcopbeHTa 2. 13 eMKocTu 2 IpepBa-
PHUTEALHO HaCHIIIeHHBIM abcopOeHT IopaeTcs Ha Bepx abcopbepa, a cyxol ra3 III mocae CHIPbEBBLIX
TEIAOOOMEHHHUKOB OTBOAUTCS C YCTAHOBKHU.

YToOBl pa3rpy3uThb Aecopbep OT HauboAee AeTKHMX KOMIIOHEHTOB, HMCIIOAB3YIOT KOMOWHUPO-
BaHHBIM anmnapaT — (pakIUOHUPYIOMUN abcopbep, UAM aOGCOPOIIMOHHO-OTIAPHYIO KOAOHHY
(AOK), HU>KHASA 4aCThb KOTOPOM paboTaeT Kak AecopOep, oOecrneunBasg ypareHHe HauOOAee AETKUX
KOMIIOHEHTOB U3 OCHOBHOIO IIOTOKa abCcOpOeHTa, a BepXHss Kak abcopbep, obecledynBast yAaBAU-
BaHMe U3 rasa TSKeABIX KOMIIOHEHTOB, OTIIapeHHBIX B HIDKHeM udacTu. AOK BKAlodWaeTcs B TeXHO-
AOTHUYECKYIO CXeMy Me’KAy abcopbepoM u pecopbepom.

HacshlmeHHBIN aOCOPOEHT B CMeCH C KOHAEHCATOM U3 (PAa3HOTO PaspeAUTeAs] IPOXOAUT Tell-
AooOMeHHUK 10, cemapaTtop I2 um AByMsI IOTOKAaMM IOA@eTcsl B NHUTaTeAbHylo ceknuio AOK. B
HIKHIOI YacTh AOK mopBopuTCA Temao, oOecneurBarollee YaCTUYHYIO OTIAPKY HM3BACYEHHBIX K3
raza KOMIOHEHTOB. [IOTOK 4YaCTMYHO pereHepUpOBaHHOTO abCOpOEeHTa, IPOUAS THAPABAMYECKYIO
TypOuny 11 u Tenmroo6MeHHUK [0, HampaBAsieTcs B AecopOep 8 AAsT OKOHUATEABHOM pereHepaliuu.
YroOrl 0OecneunTs u3BAedeHHe B AOK COOTBETCTBYIOIIUX KOMIIOHEHTOB TIa3a, B BEPXHIOKO 4YacThb
AOK BBOAUTCS CBEXXUM (pereHepHpOBaHHBIN) abcopbeHT. B oTAnuMe OT peKTU(PUKAIMOHHOU KO-
AoHHEI opomteHrneM AOK sgBAsieTcs BBOAMMBIM CO CTOPOHBI abCOpOEHT, a He KOHAEHCAT IIapoB
pektudukara. IIpumenenne AOK MO3BOASIET HCKAIOUUTHL KOHAEHCAIIMOHHOE OXAa’KA€HHEe U He-
CKOABKO YIPOCTHTH TEXHOAOTUYECKYIO CXEMY.

AAST HCKAIOUEeHHUs yHoca abcopbeHTa U3 pecopOepa BMeCcTe ¢ HeCTaOUABHBIM OEH3WHOM Hap
HHEM YCTaHaBAMBAIOT HEOOABLIYIO KOHIIEHTPAIIMOHHYIO PeKTH(MUKAIHOHHYIO KOAOHHY, paboTaio-
1IyI0, KaK ¥ OOBIYHO, C OpOIIeHHeM KOHAEHCATOM IIapoB peKTHu@ukaTa. C 3TONW LEeAbI0 Ha Bepxy
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Puc. VI-3. Cxema aOCOpOLMOHHON YCTAHOBKU AASl Ppa3A€A€HHs MNPUPOAHOTO U IOMYTHOTO
He(TSIHOTO ra30B:

1 — abcopbep; 2 — €eMKOCTb IIPEABAPUTEABHO HACHIIIEHHOrO abcopbeHTa; 3 — XOAOAUABHUK
(mponaHOBBEIM HCHapuUTeAb); 4 — abcopOUMOHHO-OoTHapHas KoAoHHA (AOK); 5 — BO3AyUIHBIN
XOAOAUABHUK; 6 — BOASHONM XOAOAUABHUK; 7 — €MKOCTb AAd opolleHus; 8 — aecopbep; 9 —
TpybuaTad Ieub;, [0 — TenAoOOMeHHUK; [] — TuUApaBAMYecKasd TypOuHa; 12 — cemapartop; I3 —

das3HbIl pa3peAnuTenb. [Toroku: I — celpoi ras; II — HCXOAHBIM pAcTBOD TAUKOAS; III — cyxom ras;
IV — tonamBHBIY ra3; V — HecTaOUALHBEIN OeH3uH; VI — Ha pereHeparuio
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KOAOHHBI YCTAQHOBAEH BO3AYIIHBIM XOAOAWABLHUK O, BOASTHOM XOAOAMABHHK 6 B €MKOCTH AASL OPO-
LIeHus 7, U3 KOTOPOM OTOMpaeTcs HeCcTaOMABHBINM GeH3uH V. PaboTa Takoro aecopbepa aHaAOrmd-
Ha pabore AOK Aumb ¢ TOM pa3HUIEN, 4YTO B KayeCTBe OpPOIIEHUs IopaeTcss He abcopOeHT, a
KOHAEHCAT IIapoB peKTu(ukara: Takol Aecopbep paboTaeT KakK OOBLIYHAA peKTU(UKAIHUOHHAas
KOAOHHaA.

TAOADEAEUTUE AAEATN AANTDAADA

BcaepcTBUe TOTAOIIEHUS IPU aOCOPOIIMU OIPeAeAeHHBIX KOM-
IIOHEHTOB ra3a IIOTOKU abcopOeHTa U ra3a MOTYT CYIIeCTBEHHO M3MEHAThCS IO
BBICOTe ammnapaTa. AHaAAOTMYHAs KapTHWHa HaAOAIOAAeTCI U IIPpU  AecopOIuu.
OOBIYHO pa3AMUYarOT abCOPOIMIO0 MOWUX (CyXux) ra3os, IPU KOTOPOM KOAMYECT-
BO M3BAEKAeMBIX KOMIIOHEHTOB He mpeBwilmaer 10— 15 %, m B 3TOM cCAydae
MO>KHO TIOAB30BAThCA YCPeAHEHHBIMHM XapaKTepUCTHUKaMU IIOTOKOB, M abcopb-
LU0 JKUPHBIX I'a30B, IIPU KOTOPOU TpeOyeTcsl YUUTHIBATH M3MeHeHHe XapaKTe-
PHCTUK Ta30BOTO U JKUAKOCTHOTO IIOTOKOB IIO BEICOTE almapara.

INpu pacuetax mponecca abcopbuum (AecOpOIUN) MOAB3YIOTCS IPUBEAECH-
HBIMU KOHIIEHTPAIIMSIMU, OMPEAEASIS COCTABhI )KMAKOU U ra30BOM (pa3 Mo OTHO-
LIEHUIO K BXOAAIIUM B abcopbep (mam AecopOep) moTokaM. B HpuBepeHHOM
HIJKe pacueTe C IIeAblO VIIPOIUIeHUs 3allUCU YPaBHEeHUM MHAEKC HoMepa KOMIIO-
HEeHTa U IITPUX NpU 0O03HAYeHUU MOABHBIX IIOTOKOB U KOHIEHTpPAlM{ OIylle-
HEI.

AAS AFOOOM j-M TapeAKHU allapaTa IpUBeAeHHBIe KOHIEHTPAIUU OIIpeAeAd-
IOTCA U3 COOTHOUIEHUU

Gj L

u X; =

i
GN+1 LO

raAe Gj nu Lj — MOABLHBIE IIOTOKU AIOOOTO KOMIIOHEHTa Ha ]-fI Tapeake COOTBeT-

Y. =

CTBEHHO B rase u abcoplOeHrte; G,, U L, — MOABHBIe IIOTOKH Ta3a H

abcopbOeHTa Ha BXOAe B abcopbep.
C O0OBIYHBEIMU KOHIIEHTPpAIIUAMHU IIPUBEACHHBIE KOHIEHTPAIIUNW CBsA3AHBI
CAEAYIOIINM 00pa3oM:

y, = G _ Gj Gna =GN+1yj; (VL2)
EG]_ EG}_GNH EG}_
L L-L

xj=—d——0 Lo x (VL3)

2L Xk XL
EcAu mOTOKM ra3a U JKMAKOCTA MaAO MEHSIIOTCS IIO BBICOTE alnapara, T.e.
Gnya zEG]_ u LO=2LJ_, 0y, =Y, ux =X,

[Tpu MCHOAB30BAaHUHN NPUBEACHHBIX KOHIIEHTPAIUM ypaBHEHNe PaBHOBECUS
HECKOABKO IIpeobpa3syeTcsi. AAs j-H CTyIleHM KOHTAaKTa YpaBHEHHE PaBHOBECHS
UMeeT BUA

Y =Kij.
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Hcnoab30BaB CBsI3b OOBIYHBIX M TPUBEAEHHBIX KOHIIEHTPAIMM, COTAACHO
ypaBHenuaMm (V01.2) u (VI.3), MoxHO 3anucaThb

Cnut y L

I
=KX
26 2L

nam
ELJ Y. = Ly X..
KjEGj T Gna !

BXOAHI.LIPII:I B 3TO ypaBHeHNE KOMIIANEKC BEAUYNH

L
E L -A, (VIL.4)
KjEGj
Ha3bIBaeTCs ¢pakmopom abcopbuuu, a OTHOIIEHUEe

Ly

GN+1

— ygeAbHbIM pacxogom abcopbenma.
Torpa ypaBHeHUe PaBHOBECHS MOKHO 3aIllMCaTh B BHAE

AY, = IX,. (VL5)

B 1npuBepeHHBIX KOHIIEHTPAIMSAX YpaBHEHMEe MaTepHaAbHOTO OanaHca
abcopObepa 3anuiiercsd B BuAe (cM. puc. VI-2):

GN+1(YN+1 - Yl )= LO(XN - Xo )

U1
Yy =Y, =1(Xy-X, ). (VL6)
OTCcIopa MOJKHO ONIPEAEAUTb YAEABHBIN pacxop aGcopGeHTa
1= Yna - (VL7)
Xy - Xp

Ananus ypaBHeHudq (VI.7) mokasbIlBaeT, UTO C yBeAWUYEHHEM COAEP KaHUS
U3BAEKAEMBIX KOMIIOHEHTOB B WCXOAHOM rasze Yy,, W B IIOCTyHAIOIIEM B
annapar abcopOeHTe X, YAEABHBIM pacxop abcopbeHTa Bo3pacTraeT. [TosTomy
M\SI CHIDKEHHS pacxopa abcopOeHTa HeOOXOAMMO TaK OpPTraHM30BaTh paboTy
pecopbepa, uTo6sl X, — 0.

YpaBHenue (VI7) MOKHO HECKOABKO Ipeo0Opa3oBaTh, 3aMeHUB KOHIIEH-

Tpanuu X, u Xy UX BEIPA)KEHUAMHU 4Yepe3 KOHIIeHTPAlluM PAaBHOBECHOU ra30BOU
dazer Yy u Yy

_ Y=Y +AY
Ay

Y (VL8)

MaTepuaAbHBIN 0aAaHC AN HUXKHEM 4acTu abcopOepa (puc. VI-4):
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AN Puc. VI-4. CxeMa NHOTOKOB B IIPOM3BOABHOM Ce€YE€HUH

. abcopOepa
. ! j-1
R AN F\LQX,-_]
/‘A’_—/ Jj
G,.Y; ~

N+1"J+1

Puc. VI-5. I'paduyeckuii pacyeT 4ucaa TeOpeTHYECKHX
TapeAoK B abcopOepe:
AB — pa6ouas amHusA; OC — KpuBas paBHOBecHasd (a3

GniY) + LoXy = GynYar + LeX;,
A

Y, =XV - Xy = IX L+ Ve, = Xy (VL9)

N +1 N +1

YpasHenue (VI.9) cBA3bIBaeT KOHIIEHTPAIlMU ra3a U abcopOeHTa B AIOOOM
ceyeHNU abcopbepa U Ha3bIBAeTCs ypaBHeHUeM ero pabouel AuHuu. B cucreme
KoopauHaT X—Y ypaBHeHuto (VI.9) cooTBeTCTByeT HIpsAMasi, NPOXOAAIlas depe3
ToukKu c KooppuHatamu A (X, YY) u B (Xy ,Yay,) (puc. VI-5). Taurenc yraa
HaKAOHA paboyel AMHUU K OCH abCHUCC paBeH YAEABHOMY pacxopy abcopOeHTa
1. C yBeanmueHHMeM YAEABHOTO pacxopa abcopOeHTa | HAKAOH pabouyell AWMHUM
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yBeAnuuBaeTcs (npsaMmast AB,). Ilpu I = 1 u3 ypaBHeHUs pabodyeldl AUHUM IIOAYIUM
ypaBHeHue (VI1.6) oOuiero MaTepuasrbHOTO OaraHca abcopbepa.

MaTtepuarbHEIN OaraHC AAS IIPOM3BOABHOM j-M TapeAKH abcopOepa MOXKHO
3aMHMCaTh CAEAYIOIIUM 00pa3oMm (cM. puc. VI-4):
Lo(X; — X;—1) = Gy (Yiry — Y)

J

A

Y — Y, =1(X, — X))

J J

3aMeHMB KOHIeHTparuu X; U X;_; WX BHIp@KEHWsAMU duepe3 Y, m Y,_,,
coraacHo ypaBHeHUIoO (VI.5), mocae npeoOpa3oBaHUU MOAYIUM
Y. (+A._ Y.
= VL10
! 1+A; ( )
OTO COOTHOIIEHVE AQET CBSI3h COCTABOB ra3a Ha ABYX CMEJKHBIX TapeaKax
abcopObepa, MO3BOAASA BECTU pacUeT OT TAPEAKHU K TapeAKe.
YroObl IIPOAHAAM3UPOBATh BAWSHHE OCHOBHBIX (PAaKTOpPOB Ha paboTy
abcopbepa, pacCMOTPUM OAHOTapeAbuaThii abcopbep (N = 1).
AAst opHOTapeAbdaToro abcopbepa us ypasHeHud (VI.10) moayumum

v = YatAc¥o

VI.11
! 1+A, ( )

W3 ananmza ypaBHeHus (VI.11) caepyeT, 4To Ha BBIXOAe U3 abcopbepa
CopepsKaHNe M3BAEKAeMOro KOMIIOHEHTa Y, TeM MeHbIlle, YeM OOAblle (PaKTop
abcopbim A M yeM MeHBIIe COAepsKaHMe M3BAEKaeMOro KOMIIOHEHTa B IIOTOKEe
abcopbeHTa Ha BXope B abcopbep X, AU COOTBETCTBEHHO B IIOTOKE Tra3a IIpU
€ro paBHOBecHU C abcopOeHTOM Ha Bxope Y, B mpAeanbBHOM CAydae CaepyeT
CTPEMHUTBLCSI K TOMY, UYTOOBI X, ¥ COOTBETCTBEHHO Y, OBIAM II0 BO3MO>XHOCTH
MEHBIITUMU.

Kpome Toro, kak caepyeT u3 BelpakeHud (VI1.4), dpakTop abcopOuuu TeM
OoAbIlle, ueM OOABIIIe pacxop abcopbeHTa L UM MeHbllle KOHCTaHTa PaBHOBECHUS
K. OTKyAa BBITEKAET, YTO IOHMWJKEHVE TeMIepaTyphl ¥ IOBBIIIEHWE AABAECHUS
OAAroIpUATCTBYIOT IIPOLecCy adbcopOIuN.

PaccMoTpeHHBIE  3aKOHOMEPHOCTH OyAyT CIIPABEAAVBEL u AN
MHOTOTapeAbuYaToOTO allapara.

B panpHelnieM AA XapaKTepPUCTUKU —IIpollecca abcopOIuu  BBEAEM
MOHATUA O KoagguuueHme u3BAeYeHUs KOMNOHeHmMa ¢ U 3ggekmuBHOCMU
u3BAe4ueHUsl KOMIIOHEHMdA €.

I'op, ko3(hdUIMEeHTOM U3BACUEHUA ¢ OPU abCOPOLMU IIOHMMAIOT OTHOIIe-
HHe KOAWYEeCTBa MOTAOLIEHHOTO KOMIIOHEHTa K €ro COAep’KaHUI0 B HMCXOAHOMU
ra30BOM CMecHU. B COOTBETCTBUU C 3TUM OIpPeAeAeHHeM

_ GN+1YN+1 - GN+1Y1 _ YN+1 - Y1 )
GN+1YN+1 YN+1

OueBUAHO, UTO IPU IIOAHOM H3BAeYeHUM KOoMIoHeHTa Y, = Ou ¢ = 1. Bo
BCeX OCTAABHBIX CAydasax ¢ < 1.

IMop 2 heKTUBHOCTBIO U3BAEUEHHUS € IIPU aOCOPOIMU TMOHMMAIOT OTHOIIIe-
HIe KOAMYECTBa IOTAOIIEHHOTO KOMIIOHEHTa K TEOPETHUYECKOMY, AOCTUTaeMOMY
B YCAOBHSX PABHOBECHUS MEXAY YXOAAIIMM U3 abcopbepa rasoM U BBOAUMBIM
abcopbenTtoM. CAepAOBATEABHO

199



_ GnetYNa1 = GnatYt _ YN =Y (VI.12)

€ .
G’N-¢-1YN+1_G’N+1YO YN+1_YO

PazpeArnB umcAuTeAb W 3HaMeHaTeAb IIpaBOM 4acTu ypaBHeHuda (VI.12) Ha
Yyi1, IOAyYUM

YN+1

OTcropa caepyeT, 9To € > ¢ UM € —> @ Toabko npu Y, — 0. Ilpu
AOCTIDKEHUM paBHOBeCHs Ha BBIXOAe U3 abcopbepa: Y, = Yyu e = 1. Bo Bcex
ocTarbHBIX caydaax 0 < e < 1.

V3 npuBepeHHBIX ypaBHEHUM BBITEKAET, UYTO oOOeclledeHHe BO3MOJKHO
IIOAHOMN AeCOPOIIMY U3BAEKAEMBIX KOMIIOHEHTOB W3 HACHIIIEHHOTO aACOpPOeHTa
(Xy — 0) m cHU)KeHUe COAep’KaHUSI M3BAEKAeMOIO KOMIIOHEHTa Ha BBEIXOAE U3
annapara (Y;) yBeAmumBalOT KO3((UIMeHT u3BAeueHUSI U 3(P(HEKTUBHOCTL NPU
abcopbrumn.

ADAOExACEEE BACXAD xENEA
OATPAOEXACEEOD OAPAETE A AANTPAADA

Kak caepyeT u3 oOmieli TeOpHM MacCOOOMEHHBIX IIPOIEeCCOB,
abcopOnusa MOKET OCYIIEeCTBASATHCSA B TOM CAydYae, eCAM pabouasg KOHIJeHTpalus
KOMIIOHEHTa B Ta30BOM (ha3e OOAblle paBHOBeCHOU. IToaToMy Ha AuarpaMme
X—Y pabouasg AmHUA nponecca adbCcopOLUM AOAKHA PACIOAAraTbCs BBIIIE
paBHOBeCHOU KpuBoU (cMm. puc. VI-5).

IMpu 3apaHHOM pacxope abcopOeHTa YMCAO TeOPeTUUYEeCKHX TapeAOK B
abcopbepe omnpepeAdeTcsl NMOCTPOEHMEM CTYyIeHYaTOM AMHUU MeKAy KpPUBOU
paBHOBecHd U pabouel AWHUEMN.

PaccMoTpuM MOCAEAOBATEABHOCTE TAKOT'O IMMOCTPOEHUL.

Bxopsamuit B abcopbep noTok raza Gy, ; cocraBa Yy, B HUJKHEM CeYeHUU
BCTpeuaeTcs C IOTOKOM HacCHIIeHHOTro abcopbeHTa Ly, COCTaB KOTOPOTO paBeH
Xy. OUeBUAHO, UTO COCTABBI 3TUX IIOTOKOB AOASKHBI YAOBAETBOPATH YPaBHEHUIO
pabodeli auHuU (Toyka B). [Ipym KOHTAaKTMPOBAHUU IIOTOKOB Ta3a U JKUAKOCTH
Ha HIDKHeN TapeAaKe abcopOepa o0Opa3yroTcd IIOTOKM rasa U >KHMAKOCTHU, KOTO-
pBle IOKUAQIOT HUJ)KHIOIO TAPEAKY B COCTOSTHUU paBHOBecusd. COCTaBBI 3THX IIO-
TOKOB OIIPEAEASIOTCA TOUKOM | Ha paBHOBeCHOM KpuBOoU. [IpoBeps m3 Touku |
TOPU30HTAAb AO IlepecedyeHmsI B TOuKe 2 c pabouell AMHHEHN, IIOAYYUM COCTaB
SKUAKOCTH, CTeKalollel C BHIIIeAeKalllel TapeAKU.

ITpoBoas aHAAOTHUYHBIE NIOCTPOEHUS, NPHUAEM K TO4Ke A, KOTOpas Haxo-
AUTCS Ha pabouell AMHUU W KOOPAWHATHI KOTOPOM OIIPEAEASIOTCI COCTaBaMH
yxopdmero u3 abcopbepa raza Y, ¥ mocTymnarwllero B anmnapar adcopOeHTa X,.
OueBUAHO, UTO UMCAO T'OPHU30HTAALHBLIX MAM BEPTHUKAABHBEIX OTPE3KOB MEKAY
paboyel W PaBHOBECHOM AMHUSMM COOTBETCTBYET UHCAy TEOpPeTUUYeCKUX Tape-
AOK N, HeOOXOAUMEBIX AASL 33AQHHOTI'O HM3BA€UEHUS KOMIIOHeHTa. B paccmoTpeH-
HOM npuMmepe N = 5.

HeTpyaHO BHAETH, YTO YBEAWUYEHHE YAEABHOTO pacxopa abcopOeHTa [ mpu-
BOAUT K POCTY yTrAd HAKAOHA pabouel AMHUU U YMEHBIIEHUIO YMCAQ TAPEAOK B
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abcopbepe. Ilpu yMeHBIIEHHM pacxopda abcopOeHTa M HEM3MEHHOM COCTaBe
yxopdilero n3 abcopOepa rasa Y, pabodasg AVWHHSA NTPUOAMIKAeTCI K KPUBOU
paBHOBecust a3, IOBOPAYMBASICH BOKPYT TOYKu A. [Tpum HEKOTOpOM pacxope
abcopbeHTa pabouasi AMHUS 3a¥iMeT moAroReHme ADB, — KacaTeAbHOM K AWHUU
paBHOBecus B Touke D. B aToM cAydyae 3apaHHOE U3BA€UEHHE KOMIIOHEHTa MO-
XeT OBITh 00ecIedyeHO TOABKO HpU OeCKOHEYHO OOABIIOM YHCAE TeopeTudec-
KUX TapeAroK (N — o0), a COOTBETCTBYIOUIUM pacxop abcopbeHTa OyAeT MHHU-
MaAbBHBIM.

[Tpu moBBINIIEHUUM AABA€HHS B abcopOepe KpuBasi paBHOBecus (pa3 CTaHO-
BUTCSI OOAee IIOAOTOM, UTO IIO3BOASIET OOECIeUYUTEh 3apAdHHOEe M3BACUEHHE KOM-
IIOHEHTa IIPU MeHBbIIeM uYuche TapeAroK. C yBeawdeHMEM TeMIlepaTyphl pPaBHO-
BeCHas KpUBas CTAaHOBUTCS OOAee KPYTOM U IPUOAMIKAeTCS K pabodyel AMHUY,
YTO CBS3aHO C HEOOXOAUMOCTBIO YBEAMUYUBATH YHMCAO TapeAOK B almapare.

Baprupysa B onpepeAeHHEBIX IIpeAerax AaBA€HMe, TeMIepaTypy U YAEAbHBIN
pacxop, abcopbeHTa, MOKHO BbIOpATh ONTUMaAbHBIE pa3Mepbl abcopoOepa.

OATETATE AAEATN AANTPAAPA

[ToraolieHre KOMIIOHEHTOB Ta30BOM CMecH TIpu abcopOoiiuu
COTIPOBOJKAAETCSI BBIAGAEHMEM TeIlAd, BEeAWYMHA KOTOPOTO ITPOMOPIIMOHAABHA
Macce U TEIAOTe PaCTBOPEHUS q, MOTAOIaeMBIX KOMIIOHEHTOB, KOTOpas B
IIepBOM IPUOAMIKEHUM MOJKET OBITh IIPUHATA PaBHOM TeNAOTe KOHAEHCAINU
COOTBETCTBYIOIETO KOMIIOHeHTa. EcAM cumTaTh, YTO BCe BBIAEAUBIIEeCS IIpU
abcopOIuU TeNmAO IOIIAO Ha yBeAWYeHUe TeMIepaTypbl abcopOeHTa, T.e. He
VYUTBIBATH HEKOTOPOE IMOBBIIIEHNWE TEMIIePaTyphl Ta3a M TENAOBBIE IIOTEPU B
OKPY’KaIoOIIyI0 CPeAYy, TO TAKOe AONIYIeHWe AAeT HEKOTOPHIN 3amac B pacueTax.
OO011ee KOAMYECTBO TEIIAQ, BEIACASIONIeecsd IIpU abcopOnuy, paBHO

Qu =Gy (YN+1 -Y )qA =LOE(XN - X, )qA .

Bripeadromieecsa B nponecce abcopOnuu tenao (), MOBBIIIAET TEMIEPATypy
abCcopOeHTa, YTO HNPUBOAUT K YXYAILIEHHUIO IOTAOLIEHUS KOMIOHEHTOB ra30BOU
cMecH.

EcAm BeIpeA€HHOe IIpM abCcopOIlMU TeIIAO He OTBOAWUTHL, TO TeMIlepaTypa
abcopOeHTa Ha BBIXOAE M3 almapara 0e3 ydeTa HarpeBaHM4 ra3a U TelAONIOTePh
B OKPY’KAIOUIYIO Cpepy OyAeT paBHaA
ty =ty + Q—A,

LC
rae C — cpepHAS TENIAOEMKOCTb abCOpOeHTa B MHTepBaAe TeMIIepaTyp OT f, AO
tyi L — cpeapHmit pacxop abcopbenTa B abcopOepe.

CpepHAg TeMIlepaTypa B abcopbepe

ty + 1ty
2

t =

cp

IMTpu abcopOnum >KUPHBIX Ia30B, KOTAA MOTAOINAETCS 3HAYUTEABbHAs Macca
rasa, TeIAO, BHIAGAEHHOe IIpU abCOopOLMH, OKA’KeTCS OOABIIMM M INPUBEAET K
HeAONyCTUMOMY IOBBIIIEHUIO TEMIEPATYPEl, YTO NOTPeOyeT YBEeAMYEeHU PAacxo-
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G1 Puc. VI-6. Cxema abcopOepa C HIpPOMEXYTOYHBIM
OTBOAOM TemAa M U3MEHeHue TeMIepaTypbl o
BBICOTE ammapara

L0
ARK
t’
,ﬁ t
Q I'\
I\
\
\
\
\\
GN+1 N \'
tN tN

s

Aa abcopOeHTa UAM YHMCAA TapeAOK B abcopOepe. UTOOBI M30€KaTh 3TOTO, B OA-
HOM-ABYX CeUYeHHdX allllapaTa IIPOBOAAT IIPOME’KYTOUHBIM OTBOA Telra Q,
obecneurBasi TeM CaMbIM Ha BEIXOAe M3 abcopOepa HeOOXOAUMYIO TeMIepaTypy
ty- Tlpu mpomeskyTOuHOM OTBOAE Tellra (puc. VI-6) TemmepaTypa abcopOeHTa Ha
BEIXOA€e U3 abcopOepa OypeT paBHaA

HpI/IMeHeHI/Ie IIPOMEXXYTOYHOI'O OXAAXKAEHUA obecrieurBaeT Ooaee PaBHO-
MepHOe paclipepereHre TeMIlepaTyp IIO BBICOTe allllapaTa 1 6onee 6AaI‘OHpI/IHT-
HBI€e YCAOBUS IIPOTEKAHUS IIpoLecca a6c0p6u1/11/1.

ADAOEXANEEE DARXAT xEREA

OATPAOExANEEO OAPAETE A AANTDAADA

MaTtepuarbHEIM OanaHC AAS BepxHeM dacTm Aecopbepa, pac-
IIOAOKEHHOH BHIIIe TapeAKUd ¢ HoMepoM j— 1 (puc. VI-7), 3anuineTrca B BUAE

GO(YM - Yj-l) = LM+1(XM+1 - Xj )

O6osHauus otHOomeHue G,/L,,, = g, KOTOpOe Ha3BIBAIOT YgeAbHbIM pAC-
X0goM OmnapuBaloulero areHma, MOAYYUM

Yj_1=§Xj +Y,, —jXMH. (VL13)
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Puc. VI-7. CxeMa IIOTOKOB B IIPOM3BOABHOM Ce4eHHU BepX-
Hel 4yacTu AecopOepa

YpaBHenue (VI.13) cBa3bIBaeT HEpPAaBHOBECHBIE KOHIEHTpAUM rasa u
SKUAKOCTU B IIPOM3BOABHOM CeYeHUM paecopbepa U Has3bIBaeTCsl YpaBHEHHEM ero
paboueli Aunuu. B cucreme KooppauHaT X—Y eMy COOTBeTCTByeT IpsMas (CM.
npamyio AB Ha puc. VI-8), TanreHc yraa HakAOHa KOTOpPOM K oOcH abcrucc
paBseH 1/g.

Ilpm yBeAWueHMM pacxopa AeCOPOUPYIOLIero areHTa pabodyasg AWMHUA
(mpsimast AB,) yaansieTcst OT paBHOBECHOU KPUBOM.

W3 ypaBHeHus (VI.13) mpu j =1 mnoaydyaeM ypaBHeHUE MaTepHUaAbHOI'O
OanamHca pecopbOepa:

g(YM -Y, ) = X — Xp
OTKYAQ VAEABHBIN PacXop OTIIapUBAOLIErO areHTa

XM+1 ~ Xl

g=
YM_YO

UeM MeHBIIIe OCTATOYHOE COAepsKaHVe KOMIIOHEHTa B OTIapeHHOM abcop-
OeHTe X,, TeM OOABIIIe YAEABHBIM PAcXOA OTIAPUBAIOIIETro areHTa. AHAAOTHY-
HBIM 00pa3oM Ha Pacxop OTIAPUBAIOIIErO areHTa BAUSET IPUCYTCTBUE B HEM
HU3BAEKAEMBIX KOMIIOHEHTOB (Y, = 0).

I'padhrueckuit pacueT 4ucAra TEOPETHUYECKUX TAPEAOK B AecoplOepe IpOU3-
BOAUTCS IIOCTPOEHUEM CTYIIEHUYaTOM AMHUM MEKAY PABHOBECHOU KPHMBOU U pa-
Ooueit AmHueN (cM. puc. VI-8). Touka B, Haxopdmascd Ha paboueil AMHUM, OII-
peAeAseT COCTaB ra3a Ha BBEIXOAe U3 AecopOepa. DTOT COCTaB rasa OIpeAeAseT
KOHIIEHTPAIMIO JKUAKOCTH X, (abciucca TOYKU [), CTEKAarolled C BepXHeHU Ta-
pearu paecopOepa. [Ipu nepeceueHum ¢ paboueil AMHMEUW B TOUKe 2 abcrucca
X, A@eT cocTaB rasa Y, ,, IOAHMMAIOIIETOCA C HUKEeAeKallled TapeAKH.

[TpoBeass aHaAOTHUHBIE TIOCTPOEHUS, NIPUAEM B TOUKY A, Ae’Kalllylo Ha pa-
Oouell AVHUM, KOOPAWHATHI KOTOPOW OIIPEAEASIOT COCTaBBL AECOPOUPYIONIEro
areHTa Y, U IMOKHAQIOLIEro pecopbep Tollero abcopbenTta X;. Yucro ropusosH-
TaAbHBIX WAW BEPTUKAABHBIX OTPE3KOB CTYIEHYAaTOM AWHUM MEXXAY pPaBHOBEC-
HOM U pabouell AMHUSIMU ONPEAEASeT UMCAO TEOPETHUYECKUX TapeAOK B AeCOp-
Oepe, KOTOPOe B AQHHOM CAy4ae paBHO 5. UeMm MeHblIe X,, TeM Ayullle paboTa

203



Y Puc. VI-8. TI'paduyueckmit

pacyeTr 4muCAa TeopeTHYec-
B KHX TapeaoK B AecopOepe:
2 AB — pabouas AWHUS;
OC — KkpuBag paBHOBeC-
Hasa a3
C
1/ B
Y,, 0
Y,
0 X, X1 X

pecopbepa. Ha mpakTruke MUHUMaAbHOe 3HaueHHe X, OTBeYaeT YCAOBUSIM paB-
HOBeCHsI Ha HIDKHeH Tapeake Aecop0epa, a IpU IIOABOAE TellAaa B HU3
Aecopbepa — YCAOBUAM PaBHOBECUS B KUIMISTUABHUKE.

YBeAandeHHNEe pPacxopd AeCOPOUpPYIOIero areHTa IIPUBOAUT K YMEHbBIIEHUIO
TaHTeHCA yrAa HaKAOHA pabouel AMHWM (npsiMas AB,) m umchaa TeOpeTmYeCcKUX
TapeAOK B amnmapare. IIpu yMEHBIIEHHMH YAEABHOTO PAacxXxojpd OTIAapUBAIOLIEro
areHTa pabouas AMHUA IlepeMelllaeTcsl OAMIKe K AMHUK pPaBHOBECHS, YTO IIPUBO-
AUT K YBEAWUEHHUIO YHCAQ TEOPETHUYECKUX TapeAok. [Ipy MUHMMAaABHOM Pacxope
AecopOupyIolero areHTa padodyas AUHUA 3aliMeT IpeAeAbHoe NoAoKkeHUe ADB,
KacaTeAbHOM B TOYKe D K AWHHN pPaBHOBeCHd M AAS oOeclieueHHd 3aAaHHOTO
HU3BA€YEHUs ITOTpeOyeTcss 0ECKOHEYHO OOABIIOE YHUCAO TAPEAOK.

I[NMonmxenne AABACHU WUAU TIOBBIIIEHUE TeMIIepAaTypPhl YBEAMYNBACT HAKAOH
KPUBOM paBHOBeECHUS U NPUBOAUT K YMeHBIIIEHUIO YHCAA TAPEAOK B Aecopbepe.

[TpoBeast psip pacueToB IIpU M3MeHeHUM pabodumx IapaMeTpoB IIPOIlecca,
MOJKHO OIIPEAEAUTH OITMMaAbHEIEe pa3Mepsl abcopbepa.

OATETATE AAEATN AANTDAADA

Kak OBIAO BBIIBA€HO paHee, IIOBHIIIIEHHE TeMIepaTyphI
OAQronpUATCTBYET IIPOTEKAHMUIO Ipoljecca pecopOnuu. Temno IIOABOAAT B HU3
pAecopbepa B KoamuecTBe (Jp C TOTOKOM BOAAHOro mnapa G, U C TIOTOKOM
HaCHIIIEeHHOr0 abCOpOeHTa, HarpeBaeMoOro B IOAOrpeBaTere 3 A0 TeMIIEPATypPEl
tr (cM. puc. VI-2). 310 Tenao (6e3 ydeTa TENAONOTEPH B OKPYJKAIOIIYIO CPEAY,
KOTOPBIMU AASl KPYIHBIX HPOMBIIIAEHHBIX YCTAaHOBOK MOJKHO IIpeHeOpeun),
OTBOAUTCSI TIOTOKAMM pereHepUpPOBAHHOrO abcopOeHTa M AeCOPOMPOBAHHBIX
KOMIIOHEHTOB.

TenaoBoit 6baraHC pecopbepa
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Qp +GoH, + Ly, hp =GH, +GyH, +Lh, .

OTCIOA&, HallpyuMep, MOJXHO OIIPpepAeAuTb KOAUMYECTBO IIOABOAMMOIO B
KUITATUABHUK TEIIAd

Qy =GyH,, - GO(H[O - HtM) +Loh, = Ly, hy .

B Aecopbep HacHIIeHHBIN aOCOPOEHT MOJKeT OBITh BBEAEH TaKKe B BUAE
MapOKUAKOCTHOM CMecU. B 3TOM cAydyae HeOOXOAWMO BBIIIOAHUTHL pacydeT
mpollecca OAHOKpPATHOTO wucHapeHusi abcopbenta (cMm. TA. III), a Aecopbep
CHaOAUTH PeKTUDUIUPYIOLIEN BepXHeN 4acThio (CM. TA. [V).

DACxAO THTOENNA AANTPAAOEE
0 TITTTATOTTE NTACE

AOcopOnus cyxmux rasoB. B cayuae abcopOnuu Tak Ha3blBae-
MBIX "CyxXmX"' Tra30oB KOAWMYECTBO H3BAEKAEMBIX KOMIIOHEHTOB HEBEAHWKO, YTO
IIO3BOASIET B PacueTax MOAB30BAThbCSI YCPEAHEHHBIM aOCOPOIMOHHBIM (PaKTOPOM

A, KOTOPBIM PacCUUTHIBAIOT KaK CpepHee reoMeTpHUuecKoe MeXXAy abcopOInoH-
HBIMH (haKTOpaMH AAS HH3a U BepxXa abcopbepa:

A=.AA,.
B sToMm cayuae ypaBHeHUe (VI.10) 3anuiercs B BHUAe

Y, -Y, =AY, -v,,). (VL14)
Bapeupysa HoMep TapeAKd j OoT 1 A0 N, IOAYyUYUM CUCTEMY PABEHCTB:

Y, -Y, =A(Y1 -Y, );

Y, -Y, =AY, -7, )

Y, -Y, =AY, -V, )

[Tocre COOTBETCTBYIOIIUX IIOACTAHOBOK U IIPEOOPA30BaHUN ITOAYYUM
BBIpa’keHUe

Yy, - Yy = AMY, -Y,). (VL.15)

Hcnoab3oBaB ypaBHeHme (IV.8), mckatounm Y, mu3 ypaBHeHusa (VI.15).
IMoayunm

(A-1)ry,, = (A% = 1)y, - (A% - Ay,

OTO ypaBHeHHe MOJKHO IIPUBECTU K BUAY ypaBHeHud (VI.12), ecam B AeBont
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YacTH TOCAepHero mpubasuth u orHATH AN''Y, ... Tlocre mpeoGpasoBanuit

IIOAYyYUM

_ AN+1 _A
g= =M . (VL16)
Y. -Y AN+

n+1

IMpu 3apaHHBIX 3(PEPEKTUBHOCTU U3BACUEHUST € U abCOpPOITMOHHOM
dakTope A u3 ypaBHeHuda (VI.16) MOXHO omnpepeAuTs N — YHCAO TeOpeTH-
YeCKUX TapeAoK B abcopOepe. BrelpakeHue (VI.16) m3BeCTHO B AUTepaType Kak
ypaBHeHUe Kpemcepa.

I[Mpu mpearbHOM OTAeAeHUM abcopOeHTa OT M3BAEUEHHBIX KOMIIOHEHTOB,
Korpa Y, = 0, moAyuuM ypaBHeHHe AAS pacdeTa KoadpUIlMeHTa H3BA€UEHUS
yepe3 pakTop abcopOInn.

W3 ypaBHeHus (VI.16) MOKeT OBITH IIOAYYEHO CAEAYIOIlee YpaBHEHUE AAA
pacueTa YUCAa TEOPETUUECKUX TapeAoK B abcopOepe:

A-¢
lg
N=—1l-¢ 1, (VL.17)
1gA
AAs KOMIIOHEHTa, y KOTOpOro aOCcopOUuOHHBIM (aktop A = 1, us

ypaBHeHUs (VI.17) mocae pacKpBITUS HEOIIPEAEAEHHOCTH ITOAYIUM

N=_t

1-¢

3aBUCUMOCTb MeXAY 3M@PEeKTUBHOCTBIO abcopOnuu, abCOpPOLUOHHBIM

A4 (8"—s
AN g sMH_

1,0 707 e e /';_.——-
0;9 1216I //g/* 6"8— —T
0.8 105 /é/ﬁ\" S 1"
, 7 =
0,7 3 T
¢] 7/ /\~ //
0’6 '// 2 //

N=wo N=1
0,5 //' L1
0.4 /A S
0.3 A
'y Vv ”

/-
0,2 &
0,1 /]
A(S)

0 01 020304050607 0809 1,0 1,214 1,6 1,8 2,0 2,2 2,4 2,6

Puc. VI-9. T'papuk AAst pacyeTa mpouecca abcopouun (Aecopouun) MHOTOKOMIIOHEHTHOM CMeCH
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(aKTOPOM U UYHCAOM TeOpPEeTUYECKUX TapeAoK, OIIpepeAseMasl YpaBHeHUEM
(VI.16), mpeacTaBAeHa rpadudecku Ha puc. VI-9. OToT ke rpaduk, Kak OyAeT
IIOKa3aHO Aaree, MOXKeT OBITh HCIIOAB30BaH M AAS pacdeTa IIpoliecca Aecopo-
Uw.

AOcopOuus >KUPHBIX ra3oB. [Ipu abcopOIuu >KUPHBEIX Ia30B KOAMYECTBO
U3BAEKAeMBIX KOMIIOHEHTOB OTHOCHUTEABHO BEAUKO, YTO OOYCAOBAUBaeT Oonee
3HAUYUTEeAbHOE M3MeHeHUe IIOTOKOB M TeMIIepaTyp IO BBICOTe ammapara, IPUBO-
AUT K M3MEeHEeHUIO aOCOPOIUOHHBIX (PAKTOPOB M CTEIeHM WU3BAEUEHUS KOMIIO-
HeHTOB. B 3Tol cBg3u pacueT aOCOpPOIIMU >KUPHBIX Ta30B AOAKEH TPOBOAUTHCS
C y4eTOM M3MeHEHUS OCHOBHBIX IIapaMeTpPOB IIpollecca.

I'lpu pacuere mpornecca abcopOnuu B KadeCTBE UCXOAHOI'O YPaBHEHUS UC-
noAab3yeM ypaBHeHue (VI.10). Aasg opHOTapeabuaToro abcopdepa (N = 1) moay-
yuM ypaBHeHue (VI.11). Ilpu N = 2 u3 ypaBHeHus (VI.10) HaxopuMm

_ Y3 +AY
1+A,

Y,

IMopcTaBUB B 5TO ypaBHeHVe BhIpakeHHe AAd Y, u3 ypaBHeHua (VI.15),
TIOAYYHM

(Al + 1)Y3 + A A,
Y, = . (VL18)
AjAL + A +1

Mg abcopbepa ¢ TpeMs TeopeTudueckuMu Tapeakamu (N = 3) u3s
ypaBHeHus (VI.10) moaryumm

_ Y, +A)Y,
1+A,

Y;

3aMeHUB B 3TOM ypaBHeHUM Y, ero BhIpakeHUeM u3 ypaBHeHus (VI.18),
IIOCAe IIpeo0pa30BaHUM IIOAYUUM

<A2A1 v A, + 1)Y4 +AyA ALY,

Y, =
A3A A +A3A, + Az + 1

[TpoAOAKHB TIPOIlecC IIOAYYEHMS aHAAOTUYHBIX YpaBHEHUN IIPH AAAbHeEH-
1IeM BapbUPOBAaHWHU YHCAA TapeAoK B abcopbepe, HAXOAMM CAeAyIOIlee ypaB-
HeHUe AAT N-TapeAbdaToro abcopoepa:

v (AN-1AN-2"'A1 +AN AN Ay +"'+AN-1+1) YN+1+(AN-1AN-2"'A1A0)Y0 (VL19)
= . .
ANAn 1Ay +ANAN A+ + A+

YToOBl HMCKAIOYUTHL U3 ypaBHeHUs (VI.19) KOHIIeHTpaluiO rasa, IOKHAAIO-
mero N-10 TapeAKy abcopOepa, HCIOAb3yeM ypaBHeHue (VI.8) obimero mare-
prarbHOTO OaraHca

Yna -Y +AYy _
AN
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(AN-1AN-2'”A1 +AN_JANCy Ay AN +1) Yy +<AN-1AN-2"'A1A0>Y0

1

AN AjAL +AN Ay ++ A +1
OTKYAQ IOAYYUM BEIpKEHUE AT KOIPMUIIMEHTa U3BACUEHUS

Yo=Y ANAN-LU AL FANANG Ay e Ay

Q=
Yyt ANAN_ Ay +ANANC A+ A+

LoYy  ANAN_ 1 Ay +ANAN_ Az ++ AN+ (V1.20)

GNt¥Net ANAN-1 AL HANAN Ay +o o H Ay

Bropoit uaeH B mpaBou yacTu ypaBHeHuda (VI20) oTpakaeT BAUSIHHE Kade-
CTBa TIOATOTOBKM abcopOeHTa Ha 3HaueHMe KoadduiimeHTa musBaedeHus. [Ipu
Y, = 0, T.e. B cAy4ae OTCYTCTBUS B aOCOpPOeHTe M3BAEKAaeMbIX KOMIIOHEHTOB,
IIOAyYaeM MaKCHUMaAbHBIM KO3(h(PUIVMEHT U3BA€UEHUS (@, KOTOPHIM mpu Y, — 0
CTPEMUTCA K €AUHUIIE.

IMpu A; = A u3 ypasnenus (V1.20) MOXHO moAyunTh ypaBHernwue (VI.16).

Ans ucnonb3oBaHuda ypaBHeHuda (VI20) HeoOXOAMMO 3HATH 3Ha4eHUS (Pak-
TOPOB abcopOiuy A; Ha KaXAOW Tapeake abcopbepa, KOTOPBIE 3aBUCAT OT Xa-
PaKTEepUCTUK raza U abcopOeHTa B COOTBETCTBYIOUIMX CeYeHHUAX alnapara u
MOTYT OBITH IOAYYEHEl B pe3yAbTaTe pacdeTa IIporecca abcoporuu. AAS WHKe-
HepHBIX pacyeToB XopToH M DPaHKAMH IPEANOKHUAU AOAIO IOTAOIIEHUS IIPU-
HUMAaTh IIOCTOSHHOM Ha BCEX TapeAKax abcopbepa, a M3MeHeHUe TeMIepaTyphl
IO BBICOTE allapaTra — IIPOIOPIIMOHAABHBEIM COKpPAIEeHUI0O MacChl Ta30BOTO
IIOTOKA. OTU AONYIEHUS CBOASITCS K YPaBHEHUSIM

1
e \N_/ G )
LGNIHJ _LGj]HJ

u

IN- 4 Gyua- G

tv - t Gnii— G

rae ty U t, — TeMIepaTyphsl aDCOpOeHTa COOTBETCTBEHHO Ha BHIXOAE M BXOAE B
abcopbep.

OTU ypaBHEHHs, UMelollye IPUOAMKEHHBIM XapaKTep, I[O3BOASIOT IIpHU
COOTBETCTBYIOIIMX TeMIlepaTypaX W AABA€HHHU B alllapaTe PAacCUUTaTh IIOTOKU
raza M >XMAKOCTHM, a Tak’ke KOHCTAHTBHI PaBHOBeCHd IO CeUeHUIO alllaparta.
Wicnoab3yst UX, MOXKHO OINPEAEAUTH (DAaKTOPBI abcopOiuu A; Ha KakAOM
TapeAke abcopbepa U AAS KaXAOTO KOMIIOHEHTa ra30BOM CMeCH, COCTaB rasa
Ha BBIXOAE U3 allapaTa U oblljee U3BA€UEHHEe COOTBETCTBYIOUIMX KOMIIOHEHTOB
ra3oBOM CMeCH.

AAS IPEeABApPUTEABHBIX PAacyeTOB MOJKHO ITOAB30BaThCad ypaBHeHueM (VI.10),
B KOTOPOM CpPEAHIOI0O BeAMumHy ((paKTopa abcopOIuU OIPEAEAdIOT U3
BBIPaKEHUS

A= \/AN(AI +1]+0,25 - 0,5,
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IMTpu pacuere mporecca abcopOnum OOBLIYHO 3aAAIOTCT KOIPPUITUEHTOM
W3BACUEHUSI STaHa WAM TIPOTAHAa, a 3aTeM OIPEAEASIOT APYrHMe TapaMeTphl
mpoliecca U U3BAeUEHUE OCTAABHBIX KOMIIOHEHTOB Ta30BOM CMECH.

DAN>AQ
111A1

IToraomientble Tpu abCcoOpOIMM KOMIIOHEHTBEI Ta30BOM CMeCH
BBIAEAGIOT U3 abcopOeHTa IIyTeM AeCOPOIUH.
AAS pacyeTa MHOTOKOMIIOHEHTHON AeCOPOIUMM MCIIOAB3YIOT YpaBHEHN,

QHAAOTUYHEIE TeM, KOTOpPBIE IIOAYYEeHBEI AAA abcopOnuu, 3aMeHAS (PaKTop
abcopouunu

A 2L
! K; 3G

Ha pakTop AecopOIuu
= (VL.21)

HerpyaHOo ycTaHOBUTBH (cM. puc. VI-2), 4To B 3TOM CAydae OCHOBHBIE
pacueTHBIE YpaBHEHUSI AA aOCOpOIUY, BKAIOYAad I'paduk, IPUBEACHHEBIN Ha PUC.
VI-9, MOryT OBITH MCIIOAB30BAaHBEI U AAd pacdeTra Aecopbumu. Tak, B caydae
00paboTKM CyXOro rasda aggexkmuBHOCIb gecopbdyuu

M+1
_ Xp— Xy S-S

’

€ = . (VL.22)
Xppi— Xo  SM-1
a Koagpduuuenm u3BAeueHUs TIPU AecopOIuu
( y o sMTtosy \
¢ = S’Ll— Xo Xo (V1.23)

= 1- J .
M+1
XM+1J sTT -1 L XMt

YcpepHEHHBIN (QakTOp AecopOnuu

!

S =SyS, .

I'paduk, orBevaromuii ypaBHeHuto (VI.22), npuBepeH Ha puc. VI-9; BmecTO
A chepyeT MOACTaBASITH S, @ BMECTO € MCIIOAB30BATh €'

B BBIIEIPUBEAEHHBIX YPaBHEHUIX AAS pacueTa apecopOmuum X, OTBedaeT
KOHITeHTPAlluU M3BAEKAeMOIo IIPU AeCOPOIMK KOMIIOHEHTa B OTIIapUBAIOIeM
areHTe, HaAXOAMAIMIEMCS B COCTOSHUM paBHOBecus. [Ipu IpUMeHEHUU BOASIHOTO
Ilapa MCIOAB3VIOT 3HaueHus X, = Ou e = ¢'.

ITpu 3ap@HHBIX A@BAEHUU, TEMIIepaType U pacxXoAe OTIapHUBalOlero areHTa
u3 ypaBHeHHsa (VI.22) MOXXHO ONPEAEAUTh UYMCAO TEOPETUYECKUX TapeAOK B
pecopOepe:

209



1gS—s

M=_1=¢"_ 1,
1gS

A]\ﬂ KOMIIOHEHTAa, MMeEIoIIero S =1, mocae PACKPLEITUA HEOIIPEACACHHOCTU
IIOAYyYUM

[Tpu pacueTe 3apalOTCS M3BA€UEHUEM KaKOIo-HMOYAb KOMIIOHEHTa (OOGBIYHO
H-TIeHTaHa) OCTaAbHBIE ITapaMeTpHl IIpollecca AeCOPOIMHM OIPEAEASIOT pacue-

ToMm. mest BeAVYNHY (pcs, 1 3aAABIIMCH YHMCAOM TeOpeTHUYeCKHUX TAaPEeAOK B Ae-

copbepe M, HaxoAAT PaKTOpP AeCOPOIUU AAST HOPMAABHOI'O II€HTaHa Sc5' mo

ypaBHeHuto (VI.22) uam no rpaduky (cM. puc. VI-9); 3areM OIpeAeAsioT
YAEABHBEIM pacxop, OTIapUBAIOIIero areHra

Gy SCs

L K
‘M+1 Cs

(V1.24)

KoncrauTy paBHOBecHs H-lleHTaHa K, ONPEAEASIOT IPK CPEAHHX TeMIle-

paType U AaBAeHUU B pecopbepe.
DaxrTOpHl AeCOPOIIUM OCTAABHBIX KOMIIOHEHTOB OIIPEAEASIOT U3 YPaBHEHUS

(VL.21) mpu yAeAbHOM pacxope OTIapUBAlOlero areHTa COTAACHO YpaBHEHUIO
(VI1.24):

S = GoX

LM+1

Ha ocHoBaHWM BBIIIOAHEHHBIX PAcUYeTOB COCTABASIOT MaTepHAAbHBIN IIO-
KOMIIOHEHTHHIY OaraHC paecopbepa.

B caydae mepepaboTKM JKUPHBIX ra30B (haKTOPEL AecopOnuu S; OyAyT Me-

HATBCA IIPU IIepeXoAe OT TAPEAKH K TdpPeAKe. HOBTOMY B OGI.LIeM CAyYae KOBCb-
CpI/IHI/IeHT HU3BACUCHUS KaA>XXAOI'O KOMIIOHEHTa (¢ MOXeT OBLITH oIpeAeAeH II0
YPaBHEHUIO

- X=Xy _ SmSma St +SmSmor Sy + 4 Sy

¢
X Mt SmSmor Sy +SpSe_ Sy 4 Sy +1
GoYy . SmSm_1 7Sy +SmSymg Sz + S+l
Lyt ¥ner SmSmer 7St +SmSmog Sy +o o+ Sy + 1
raAe X1 — IIPMBEACHHAd MOABHAA KOHIIEHTpPAIlludAd HM3BAEKAE€MOI'O KOMIIOHEHTAa B

oTmapeHHOM (ToIeM) abcopbeHTe, MoOKupawiieM Aecopbep. OcTarbHble 0060-
3HaueHUs MOKa3aHBl Ha puc. VI-2.

[Tpu MCHOAB30BAaHWN B KauyeCTBE AECOPOUPYIOIIETO areHTa BOASHOTO Ilapa
Y, = 0.
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B mepBoM NIpUOAMIKEHUU AASL pacueTa AeCOPOIMM KUPHBIX Ia30B MOXKHO
HCIIOAB30BaTh TakKe ypaBHeHme (VI.22), IpUHAB cAepylolllee 3HaUeHUE YCPEA-
HeHHOro (hakTopa AecopOunuu

S = \fsM(sl 1 )+0,25 ~05.

TCODEA TPEDTATUO AACTA

Bce npupoaHBIe U IONyTHBIEe He(TSAHBIE Ta3bl B IIAACTOBBIX yC-
AOBUAX HACHILIEHBl BOAJHBIMU IIapaMu. [Ipu A0OBIYe ra3za B TEXHOAOTHMYECKUX
cXeMax IIPOMBICAOBOM OOpabOTKU IIPOUCXOAUT H3MeHeHUe TepMOAWHAMUYec-
KHX YCAOBUU (A@BACHHE, TEMIIEpaTypa), IPU KOTOPBIX KOHAEHCHUPYIOTCS HapEI
BAary. BrlmaBillas KalleAbHasl BAara BBI3BIBAET Cepbe3Hble OCAOKHEHUsI KaK B
paboTe TeXHOAOTMYeCKHUX allapaToB YCTAHOBOK IIPOMBICAOBOM IIOATOTOBKHU Tra-

34, TAK 1 IIPU TPAHCIIOPTHUPOBAHMNU €ro IO MAl'MCTPAABHBIM I'd30IIPOBOAAM.

ABcopOumoHHAsl OCYIIKa UMeeT PsiA IPEUMYyILIeCTB 110 CPaBHEHHUIO C aACOPOLMOHHOM: HU3-
KHe Tlepenajpbl AABAEHUS B CHCTeMe; MEHBIIHWe KalluTaAbHBIe M OKCIAyaTallMOHHEBIE 3aTpaThl; BO3-
MO>KHOCTB OCYIIKH Ta30B, COAEPIKAIINX BeIlleCTBa, OTPaBASIOIINE TBepAble cOpGeHThl. OAHAKO CAe-
AYeT OTMETHUTh, UYTO HUCIIOAB30BAHUE TBEPABIX IIOTAOTHTEAEH II03BOASIET AOCTHYbL OOAee TI'AyOOKOM
CTelleH! OCYIIKH{, NPUYeM OCYIIKe MOJKHO IIOABEPTHYTEH Ta3, MMEIOUUH A0y TeMIepaTypy,
Aa’Ke OTPULIATEABHYIO.

BaarocopepkaHne NPUPOAHBIX M IONYTHBIX He(TSIHBIX rasoB. Baaroco-
gepXXaHueM Ta3a Ha3bIBAeTCsl OTHOIIEHWEe MacCOBOTO KOAMYECTBA BAArM, COAEP-
JKalllelicsl BO BAQKHOM Tase, K MacCOBOMY KOAWYECTBY CyXOro rasa.

Pa3AangaroT aOCOAIOTHYIO UM OTHOCHTEABHYIO BAAXKHOCTHL rasa. [lop abco-
AOMHOU BAWKHOCMbIO (BAATOCOAEPIKaHMEM) MOHUMAIOT MacCy BOASHBIX IIapoB,
HaXOAAMIUXCA B epUHHIle oObeMa MAU B €AMHHUIle MAacChl rasa. AOCOAIOTHYIO
BAGKHOCTB T'a3a MOJKHO OIPEAEAUTHh TaKKe BEeAWYMHOM MapIiUaAbHOTO AABAEHUS
BOASIHOTO IIapa BO BAGYKHOM Tase.

OmHocumeAbHOU BAQKHOCIMbIO Ta3a HA3bIBAETCS OTHOIIEHHE MacChl BOASM-
HOTo Iapa, (haKTH4eCKU HaXOAMIIerocs B ra30BOM CMeCH, K Macce HaCHIIeHHO-
ro BOASHOTO IIapa, KOTOPBIM MOT OBl OBITH B AQHHOM OObeMe IIpU TOH JKe TeM-
nepaTtype. OTHOCUTeABbHAsl BAQKHOCTh r'a3a MOJXKeT OBITh TaK’kKe BBIpakeHa OT-
HOIIIeHWeM IaplIMarbHOIO AABAEHHS BOAJIHBIX I1IaPOB B ra3e K AABAEHUIO HacChI-
IIeHHBIX BOAAHBIX IIapOB IIPU TOU >XKe TeMIlepaType.

TeMmnepaTypa, Ipu KOTOPOM INPOUCXOAUT KOHAEHCAIUSI BOASHBIX IIApOB,
COAepIKaIlIUXCS B Ta3e UAM BO3AyXe, Ha3bIBAETCS MOUKOU DOCHL

[lpu ompepereHHUM BAAKHOCTH HPUPOAHBIX Ta30B C OTHOCHUTEABHOM (MO
BO3AYXY) HAOTHOCTBIO 0,6 IPK Pa3AWYHBIX COUYETAHUSIX TeMIepaTyp U AABACHUM
MO>KHO IOAB30BaThCcsA ypaBHeHHeM P.D. Brokadeka:

A

Wye ==+ B, (VL.24)
' p

rae A — roapUIMEHT, PaBHBIN BAATOCOAEPKAHUIO MACAABHOTO Tasza; P — ab-

COAIOTHOE AaBAeHUe Ta3a, MIla; B — KO3((PUIUEHT, YYUTHIBAIOIIUM OTKAOHE-

HHe PearbHOTO ra3a OT MAEaAbHOTO.

B ypaBuenuu (VI.24) 3HaueHus Ko3(PUIMeHTOB A U B AAT PA3AMYHEBIX
TeMIIepPaTyp HaWAEHBI IO 3KCIIePUMEHTAABHBEIM AQHHEIM U NPUBOAATCSA B CIEIU-
arpHOM AuTepaTrype. Ha ocHoBe ucnoab3oBaHus ypaBHeHus (VI.24) Owblaa co-
CTaBA€HAa HOMOTPAMMa BAAQrOCOAEPIKAHUSA NPUPOAHBIX Ta30B C OTHOCUTEABHOMU
IIAOTHOCTBIO (IO BO3AyXy) 0,6, npuBepeHHasa Ha puc. VI-10.
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Puc. VI-10. AmarpaMMa K OIpeAEA€HHI0 BAAroCOAEpPKaHus MPUPOAHOrO ra3a ¢ OTHOCUTEAbHOM (o
BO3AYyXY) NAOTHOCTEIO 0,6:

a — paBHOBECHOe COAep’KaHKe IIapOB BOABLI B CHCTeMe IIPUPOAHLIM ra3—BOAQ; 6 — IONPABOYHBIM
koadddunuent K, B ypaBHenunu (VI. 25); , — mnonpaBouHbli KodddunueHt K, B ypaBHEHHH
(VL. 25)

Ansl oIIpepeAeHUsT BAQKHOCTH Ias3d, OTHOCUTEABHAsT NMAOTHOCTB KOTOPOTO
orandvaeTrcsa or 0,6, HeOOXOAMMO BBECTH IOIIPABKY Ha HAOTHOCTBE K, (cM. puc.
VI-10, 6):

Kl = W/VVO,G'

rae W — abCOAIOTHAaA BAAKHOCTH UCCAEAYEMOTO rasa, /M Wye — abCOAIOTHAsA
BA@KHOCTB I'a3a C OTHOCUTEABLHOU TIAOTHOCTBIO (10 BO3AyXy) 0,6, T/M°.
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Haanune B Bope pacTBopeHHEBIX coael (NaCl, CaCl, MgCl, u Ap.) cHMXa-
eT TapluarbHOe AABAEHVE IIapOB BOABI Haj PacTBOPOM, a CAEAOBATEAbHO, M
BA@KHOCTH PABHOBECHOTO C HHUM rasa. [lompaBouHBIM KO3 (PUIIMEHT HA COAe-
HOCTh K, (cM. puc. VI-10, ,) onpepeaseTcsa COOTHOIIEHUEM

K,=W, /W,
rae W, — abCOAIOTHas BAAKHOCTH Ta3a IIPY €ro HACHIIEeHWU ITapaMu COAEHOM
BOABI, I/M%; W, — abCOAIOTHAs BAAKHOCTHL I'a3a IPHU €ro HACHINeHUM IapaMu

IPECHOM BOABI, T/M°.
C yueroM ko3¢ dunuentos K, u K, AA9 pacyeTa MCIOAB3YIOT 000OIIeHHOE
ypaBHeHHe

W= (é ; B) K K, (V1.25)
P

C IIOMOIILI0 KOTOPOT'O MOJKHO OIIPEAEAUTH BAArocOAep KaHMe INPUPOAHBIX I'a30B

Pa3AUYHON NAOTHOCTU IPHU AIOOBIX TeMIlepaTypaxX U AABA€HUSIX C TOYHOCTBIO

+4 %.

Pacyer OCYWIKM OCYIIECTBASIIOT IO HM3AOKEHHOU BEIIIE METOAMKE IIPU
U3BACUEHUM K3 Tra3a OAHOTO KOMIIOHEHTa. AAd pacdeTa IIPUHUMAIOT, YTO
TeMIleparypa adbcopOIMU OCTAaeTCA IIOCTOSHHOM M PAaBHOM TeMIlepaType rasa Ha
BXOA€ B amllapaT, TakK KaK MacCoBasl TENAOeMKOCTb Trasa, IIOCTyIalolllero B
abcopbep, 3HAUUTEABHO IIPEBBINIAET TENAOCOAEpP’KaHHe ITOAABAEMOTO TAMKOASL.
BAa)KHOCTB ra3a Ha BXOAE M BBIXOAe abcopbOepa OIPEAEAdIOT IO 33aAAHHBIM
AABAEHUIO U TeMIlepaType C UCHOAb30BaHMeM puc. VI-10 m 1o wu3BecTHOMY
PAacXOAy Ta3a, MOAAEJKAIEro OCYIIKE, HAXOAAT KOAMYECTBO M3BAEKAEMOM BAATH.

3aAa@BIINCE TPeOyeMOM TOYKOM POCHl OCYIIAeMOTO rasza M TeMIepaTypon
KOHTaKTa (TeMmIeparypa rasa), mo puc. VI-11 omIpepeAdroT HCXOAHYIO
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Puc. VI-11. PaBHOBeCHasi TOYKa Pochl o Boae Hap pactBopamu ADT (1) m TAT (-) npu pasAMYHBIX

TeMmepaTrypax KOHTaKTa.
Ludpser Ha npsambeix — copepskanue AST (TOI) B pacTBope, % (Macc.)
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KOHIIEeHTPAIIMIO TAUKOAS, IIOA@BAE€MOTO Ha OCYUIKy H, IIPUHSB KOHIIEHTPAIMIO
HACHIIIEHHOTO PacTBOpPa, HAXOAIT KOAWYECTBO pereHepupoBaHHOIO pPacTBOpPa
TAMKOAS, HEOOXOAUMOTO AAG OCYIIKHU ra3a A0 3aAaHHOM TOYKU POCHI.

UucAo TeopeTHueCcKMX TapeAOK B abcopOepe ONMpPeAeAsitoT rpadpuuecKuM
MeTopoM. [Ipu mOCTpoeHMH KPUBOM PaBHOBECUS 3aAAlOTCSI PA3AWYHBIMU KOH-
LIeHTpalusIMU TAMKOASL U IIpU pabouell TeMIlepaType KOHTaKTa o puc. VI-11
OIIPEAEASIOT PABHOBECHYIO TOUKY POCHI AAS IIPUHSATHIX KOHIIEHTPAIIMN TAMKOASL.
3aTeM 1o rpauKky BaarocopepskaHmuga (cM. puc. VI-10) onpepeAdioT copepsKaHue
IIapoB BOABI B ra3e AN HAUAEHHBIX PABHOBECHBIX TOYEK POCHL. BAaKHOCTBH rasa
U TAMKOAS TIEPECUYUTHIBAIOT B IPUBEAEHHBIE MOABHBIE KOHIIEHTPAIlU ¥ B KOOP-
AuHaTtax X—Y cTpodaT KpuUBYIO paBHOBecHudA (pa3. OnepaTuBHYIO IPSAMYIO CTPOST
IO ABYM TOYKaM, OAHA M3 KOTOPBIX COOTBETCTBYeT KOHIEHTpallUM BAArd BO
BXOAMIIIEM Ta3e U BBIXOAMIIEM TAUKOAE, & Apyrasd — KOHIJeHTpallud BAArW B
BEIXOALIIIEM Ta3e U BXOAAIIEM TAUKOAE.

TNTTATUA OAEOTDPU, AEERPUEA
TA TBTOANNU AANTDAAOGEE

E AANTPAAOEE

TexHUKO-3KOHOMHUYECKHe IT0Ka3aTeAu Pa3speAeHUsI Ta30B IIyTeM
abcopOI1uu 3aBUCAT OT BBIOOpa pabouux mapaMeTpoB abcopbepa U Aecopbepa.
PaccmoTpuM HeKOTOpBle OOIIVe IMOAOKEeHHUS, KOTOPBIMH HeOOXOAUMO pPYKO-
BOACTBOBATLCSI IIPU BBIOOpE ONTUMAABHBEIX PabOuMX PEKVMMOB 3THUX AallapaTos,
IIPUMEHUTEABHO K CXeMe yCTaHOBKHU, IIPEACTaBA€HHOU Ha puc. VI-2,

V3 npuBeAeHHOIO paHee aHAaAM3a CAEAYET, UTO B IIporecce abCOpOIUU OA-
Ha U Ta >Xe CTelleHb M3BA€UYEHMSI MOXKeT OBITb AOCTUTHYTa IIPM U3MEeHeHUU Ta-
KUX OCHOBHBIX IIapaMeTpoOB IIpollecca abcopOuuy, Kak AaBAeHHe, TeMIIepaTypa,
YHCAO TApPeAOK U YAEABHBIY pacxop abcopbOeHTa.

[ToBrIllIeHUE AABAEHUSI OAATrONPUSTHO CKa3bIBaeTCs Ha IMpollecce abcopb-
nun. OHO IPUBOAUT K YBEAUUEHUIO PACTBOPUMOCTH ra3a B abCopOeHTe, IO3BO-
ASeT CHU3UTb YAEABHBIM pacxop abcopOeHTa UM yMEHBIIUTh YKUCAO TAapEAOK B
abcopbepe. OpHAKO B CAyYae HEOOXOAMMOCTU IIPEABAPUTEABHOTO C>KaTHs Trasa
BO3pacTaeT Pacxop NOTpeOAsdeMOM 5HepPTruy, 4TO YacTO AUMUTUPYeT BEAUUUHY
BBEIOpPAHHOTO A@BAEHH4 B alapare.

[MouwskeHME TEMIIEPATYPHI IpOIecca abCOPOINY TO3BOASET CHUZUTE YAEAD-
HBIM pacxop abcopOeHTa M YMEHBIINTh HEOOXOAUMOE YHMCAO TapeAoK. B mpo-
MBIIIAEHHBIX YCAOBUAX TeMIleparypa adbCcoOpOIMU 3aBUCUT 'AABHBIM 0Opa3oM OT
NIPUMeHSIEMOT0 OXAa’KAQloIlero areHTa. B coBpeMeHHBIX abCOPOIIMOHHEBEIX yCTa-
HOBKax, o0OecHeumBalOIIUX M3BA€UeHNe NMPAKTUUeCKM BCeX KOMIIOHEHTOB Ta3a,
BKAIOYas 3TaH, JKOHOMHUUYECKH ONPaBAAHO BeAeHUe Ipoliecca MPU MOHMYKEHHBIX
TeMIIepaTypax C UCIIOAb30BAHUEM CITEITMAABHBIX XAQAQTE€HTOB: UCIIaPSIOIINXCS aM-
MMaKa, MpollaHa M Ap. B 3ToM caydae 3aTpaThl Ha COOPY’KEHME U HKCIIAYATAINIo
CHeNHUaAbHBIX XOAOAUABHBIX YCTA@HOBOK OBICTPO OKYIIAIOTCSI 3@ CUeT COoKpalle-
HUS KallUTaABHBIX M 3KCIAyaTAIlMOHHBIX 3aTpaT Ha APyroe o60pyAoOBaHUeE.

Yucao TaperoK B abcopbepe M yAeABHBIM pacxop abcopOeHTa B3aWMO-
CBSI3aHBI. YBEAWUUBAsI pacxop abcopOeHTa, MOKHO YMEHBIIUTb YHMCAO TapeAOK
u HAOOOPOT. YBEeAWUYEHVE UYHNCAA TapeAOK HIPUBOAUT K YBEAMYEHUIO BBICOTHI
anmapara, OOCAY’KHUBAIOIINX METAaAAOKOHCTPYKIMU M 3aTpaT Ha TPaHCIOPTH-
poBaHue abCcOpOeHTa B MPEAEAAX YCTAHOBKU.
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YBeAnueHMe pacxopa abcopOeHTa CBS3aHO C AOINOAHUTEABHBIMHM 3KCIIAYya-
TAIIMOHHBIMU PacXopaMM, OOYCAOBAEHHBIMM HarpeBOM abcopOeHTa Ilepep IoAa-
el B Aecopbep, oxXAa’kpAeHMeM abcopbeHTa Iieped BBOAOM ero B abcopOep,
YBEAMYEHUEM PacXOAd SHEPruu Ha IepeKaudkKy IMPKyAHpylomero abcopOeHTa.
Kpome Toro, yBeAMYMBAIOTCSI TaKyKe KallMTaAbHBIe 3aTPaThl Ha IIOAOIPEeBaTEeAU U
XOAOAMABHUKY.

OnTumanrbHBIE paboume YCAOBUSA AT abcopOepa ONpeAeAsioT U3 TeXHUKO-
SKOHOMMYECKUX PacueTOB YCTaHOBKU. Kak IpaBHUAO, OOAee 3KOHOMUYHBIM OKa-
3BIBAETCSI BapUAHT PAbOTHI C IMOBBIMIEHHBIM YMCAOM TapeAOK M CPaBHUTEABHO
HeOOABIINM YAEABHBEIM PAcXOAOM abCOPOEeHTa, HECKOABKO ITPEBHIIIAIONIUM MU-
HUMAABHBIA €0 PaCcXOA.

TexHUKO-23KOHOMUYECKMe IIoKazaTeAr paboThl Aecopbepa TakKe 3aBUCAT
OT TeMIlepaTyphl IPOIecca, YMCAA TapPeAOK, PAcXoAd AeCOpPOMPYIOIero areHTa
U AaBAEHU4 B allapare.

[NoBrITIEHVE TEMIIEPATYPHl IPU AECOPOIIMU TO3BOASIET COKPATUTH PACXOA,
AEeCOpOMpPYIOIIero areHTa, yMEHBIIUTH YMCAO TapeAoK B amnmapaTe. OAHAKO C
MIOBLINIIEHNEM TeMIIepaTyphl BO3PAacTaeT Pacxop Tellaa Ha HarpesB abcopOeHTa U
XAaAATeHTa U Ha ero OXAa’kAeHUe Ilepep Iopaued B abcopOep, YBEAMUUBAIOTCS
TaK)Ke pa3Mephbl HarpeBaTeAel, TEIIAOOOMEHHUKOB U XOAOAWABHUKOB, TpeOyeT
IIPOBeAEeHUs IIpoliecca Ipu 6oAee BEICOKOM AABAEHUM.

[MTpu BEIGOpE A@BAEHUS B Aecopbepe HEOOXOAMMO WMETb B BUAY, UTO CHU-
JKeHHe AaBAeHHS OAATONPUSATHO CKAa3BIBAETCS Ha IIPoIlecce AecOpOIvM, IMTO3BO-
AsISI COKPATUTDH PACXOA AeCOPOUPYIOUIero areHTa U YMeHbIIUTh YUCAO TapeAoK B
Aecopbepe. OpHAKO BO3MOJKHAS CTelleHb ITOHUJKEeHUS AABAEHUS B Aecopbepe
00yCAOBAEHA BO3MOJKHOCTBIO KOHAEHCAIIUM AeCOPOMPOBAHHBEIX KOMIIOHEHTOB
0e3 AOTIOAHUTEABHOTI'O UX COKaTHd.

OnTuMaAbHBIM BapuaHT paboThl AecopOepa OmpeAeAsieTcs Ha OCHOBE CO-
IIOCTaBUTEABHBIX TEXHUKO-3KOHOMUYECKUX PACUYeTOB.

=T 1COPOEOEE AANTPAADTA

ABcopbepEl pa3peAsIoT MO CIoco0y KOHTAaKTUPOBAHHS B3aMMOAEHCTBYIOIIUX
da3 Ha TpU TPyLIBL: NOBEPXHOCMHblE, 6APOOMAKHbIE U PACNBIAUBAIOUWUE.

B moBepxXHOCTHBIX abcopbepax IOBEPXHOCTBHIO KOHTAKTa (ha3 SABASETCS 3epPKar0 JKUAKOCTH
UAU NIOBEPXHOCTL CTeKalolled IMAeHKHU (IAeHOYHBIe abcopOephl). K aToM rpymnme OTHOCATCS amIa-
paTbl CO CBOOOAHOU IOBEPXHOCTBHIO; HACAAOUHBbIE C HACHIMHOW U PEryAsipHONM HACAAKOM; IIAEeHOY-
HBle, B KOTODBIX IA€HKa oOpa3yeTcs HNpPHU IPAaBUTAIMOHHOM CTEeKAHUHU >KUAKOCTH BHYTPU BepTHU-
KaABHBIX TPyO HMAM Ha MOBEPXHOCTU AUCTOB; MEXaHHUUYECKUE IAEHOUYHBIE C IMAEHKOH, (PpOopMHUpPYIO-
1IeNcs oA AeMCTBHEM IeHTPOOE>KHBIX CHUA.

B 6apboTakHBIX abcopOepax MOBEPXHOCTb KOHTAKTa pa3BUBAETCsl IIOTOKAMM Trasa, paclpe-
AEASIOLIEroCs B JKUAKOCTH B BHUAE Iy3bIped U CTpyM. K 3TOHM rpymme OTHOCATCS amnlaparbl CoO
CIIAOIIHBIM 0apOOTa’KHBIM CAOEM C HeIIPePBIBHBIM KOHTAKTOM MeXXAY (hazaMu, TapeAb4aTOro TH-
1a, C IOABUIKHOM (IIAaBalollled) HacapAKOM, C MeXaHUYEeCKUM IepeMelIuBaHueM >KUAKOCTH.

B pacneiamBatomux abcopGepax IIOBEpPXHOCTL KOHTAKTa 00pasyeTcsi IyTeM pacIbIAeHUs
JKUAKOCTH Ha MeAKHe KalAu. K 3ToM rpylme OTHOCATCS alllapaThl IOAble (DOPCYHOUHBIE, C paCIbI-
AEHHEM 3a CUeT SHepTUU >KUAKOCTU, CKOPOCTHBIE IPSIMOTOUYHBLIE C paclbireHUeM abcopOeHTa 3a
cueT KUHETUIECKON dHEPTUH ABUIKYIIEToCsl C OOABIION CKOPOCTLIO Ta30BOTO IIOTOKA, MeXaHWdec-
KHUe C pacIbIAeHueM >KUAKOCTH OBICTPO BPAllAIONIUMUCSH dAeMeHTaMU.

OTaeAbHBIE TUIIBI aQllllapaTOB B 3aBUCHUMOCTH OT pe’KHMa paboTBl MOTYT OBITh OTHECEHBI K
OAHOU HAU APYTOM IpyIllle, HAalpuMep, HACaAOuHbBle abcopOepbl IpuU HMHBepcuud (a3 CTAHOBATCS
0apOOTa>kHBIMM ~allapaTaM{, a TapeAbyaTble IpU paboTe B CTPYHMHOM peKUMe SIBASIOTCS
PacCIbIAUBAOIIUMU.

BaskuabIMH XapPaKTEePUCTUKAMU, KOTOPHLIE HeO6XOAI/IMO Y‘H/ITBIBaTb npu BbI60pe KOHCprKLU/H/I
abcopbepa, TakKe IBAFIOTCA TMAPABAMYECKOe COIIPOTHBAEHUE, AMANa30H BO3MOJKHOTO WU3MeHeHUS
Harpy3oK II0 ra3y U JKUAKOCTH, BpeMsl NPeObIBaHUs KUAKOCTH, YYBCTBUTEABHOCTb U CKAOHHOCTb K
3arpsi3HEHUSM.
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B HedTerazoBeIX IPOU3BOACTBAX HambOOAee pACIPOCTPaHeHBl mapeAbud-
mble u HacagouHble abcopOeprl. TapeabuaThli abcopOep (puc. VI-12, a) mpea-
CTaBAseT cOOOM BEePTHKAABHBIM alllapaT, B BepXHeN 4acTu Kophnyca ! KOTOpOTO
YCTAHOBAEH KaIllA€OTOOMHUK 2, IIPEAOTBPAIIAIOIINM YHOC abCcopOeHTa IOTOKOM
raza. KoHTakTUpOBaHMe Ta30BOTO IIOTOKA U abCOpPOEHTa OCYLIECTBASETCS Ha
KOHTaKTHBIX TapeAKaxX 3 TOM WAM MHON KOHCTPYKIMU. AAS peMOHTa U MOHTa-
>Ka BHYTPeHHUX yCTPONCTB abcopbepa depe3 4 —5 TapeAOK YCTaHOBAEHBI AFOKHU-
Aa3bl 4 YCAOBHEIM AuaMeTpoM He MeHee 450 MM. B HIDKHeM 4acTH KOPHIYyC all-
rmapaTa IpuUBapeH K OIOpHON obOeuaiike 5. Hacapounwil abcopbep (puc. VI-12,

oo

S|

0 111

U N
vl , S [ 2
e 3
Lol
£1 [
A\ s ]
£
—)/:i T 4
Yy g
[
—H i
—
U=y =
o
= o T
5 6
\ 2 Lo ¥
{

WJ(

=
A
N

Puc. VI-12. A6copOepsr:

a — TapeAbdaTHM: | — KOpHOyc; 2 — KamAeOoTOOMHUK; 3 — Tapeaka; 4 — AIOK; 5 — oIoOpHas
obeyalika; 0 — HACAAOYHBIN: | — KOpPIYC; 2 — paclpeAeAWTeAbHas TapeAKa; 3 — Hacapka; 4 —
OIIOpHAsl pelleTKa; 5 — 3arpy3odyHble AIOKW; 6 — oIlopa; 7 — AIOKM BBITPY3KU Hacapku. I[ToToku:
I — menacoieHHbIN abcopbenT; II — cyxo ras; III — celpo# ra3; IV — HachIIeHHBIN abcopbeHT
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0) B BepXHel YacTH OCHAllleH paclpeAeAuTereM 2 pereHepHUpoOBaHHOTO abcop-
OeHTa. CAOM HACBHITHOW UAM PETyAIpPHOM HACaAKM ONMpAaeTCs Ha OIOPHYIO pe-
meTKy 4. AAS 3arpy3KU M BBITPY3KU HACAAKU CAY’KAT AIOKH 5 U 7.

OOBIUHO AaBAeHUE B abcopOepax NpU pasjpeAeHUU He(PTAHBIX ITONYTHBIX
ra3oB cocraBageT 1,6 —2,0 MIla, a 1pu HM3BA€YEHUH KOMIIOHEHTOB IIPUPOAHOTO
rasa, MMeloIlero OoAblllee yCTheBoe pAaBaeHue, 4,0—7,5 MIla. Temneparypa 3a-
BUCUT OT INPHUMEHSEeMOTO XAQgareHma U MOJKeT COCTaBASIThH IIPU WU3BA€UEHUU
nponana munyc 40 °C, stana muayc 80— 100 °C. AvaMeTp IPOMLIIIAEHHEIX ab-
copOepoB 3aBUCHUT OT IIPOM3BOAUTEABHOCTH M AOCTUTaeT 3 M, UYMCAO TapeAOK
cocraBageT 30— 40.

[Tpu IPOMEBICAOBOM OYHCTKE U OCYIIKe IIPHPOAHOIO ra3a IPOU3BOAUTEAL-
HOCTH II0 rady OAHOTrO abcopbepa aocturaer 10—35 MaH. MP/cyT. AAsT TaKux
YCAOBHUM PabOTHI IpeAHa3HaUYeHH! CllelliarbHble KOHCTPYKIUM abcopOepoB.

Ha puc VI-13 npeacTaBreHa KOHCTPYKIUS MHOTO(YHKIIMOHAABHOTO alllla-
para, COCTOSILIEeTO M3 TpeX ceKnuk. VICXOAHBINM ra3 IO TQHTeHIIUMAaABHO PacIio-
AOKEHHOMY HITyIepy IIOCTYIaeT B MEPBYIO II0 XOAY Ta3a CEKIUI0 Cellapalyu.
OTpeneHME KAIleABHOU JKUAKOCTH B 3TOM CEKIUM OCYIIECTBASIETCS IPU IIPO-
XOXXKAEHUHU Ta3a yepes3 ceTyaThIi OTOOMHUK [ U cellapallMOHHYIO TapeAKy 2, Ha
KOTOPOM yCTaHOBAEHHI IIeHTPOOesKHbIe CellapUpYIollie 3AeMeHTHl. BTopas cek-
Iusd IpepHa3HAueHa AAG OCYIIKM ra3a U BKAIOUAeT 4YeThlpe TapeAkn 4 ¢ KOH-
TAKTHBIMU SA€MEeHTaMM IeHTPOOEe>XXHOTro THIIA.

Ka>kABI MTPSIMOTOYHBIN IT€eHTPOOEKHBIN 3AEMEHT COCTOUT U3 ITUAMHAPUYE-
ckoro Kopuyca 12 pmamerpoM 60— 100 MM 1 OCHallleH B HU)KHEU 4aCTU TaHTEH-
OUWAABHBIM 3aBUxpuTereM [7. B pa3anyHBIX MOAU(UKANUAX TAKUX IAEMEHTOB
TaHTeHIIMAABHBIM 3aBUXPUTEAB MOJKET OBITh 3aMeHeH OCeBBIM HAU KOMOMHUPO-
BaHHBEIM. Ha HeOOABIIIOM PACCTOSIHUM OT IIOAOTHA TapeAKu ] 1eHTpOOe’KHBIN
SA€MEHT OCHAIlleH TPYOKOM 15, cAysKaljel AASI MOAQYU JKUAKOCTH B ILIEHTP dAe-
MeHTa. Hap TpyOKOI B IIeHTPAABHOU YaCTU II0 OCH JAEMEHTa YCTAaHOBAEHA KO-
HUYeCKas Jallka /4, obeclieunBamwIas Cy’KeHHe IIOTOKa ras3a, 4TO CO3AaeT 00-
AQCThb IIOHUKEHHOTO AaBAeHUs. Baaropaps yMeHBIIEHUIO AQBA€HUS BHYTPH 3Ae-
MEHTOB >KMAKOCTB 110 TPyOKe 15, mMelollell oTBepcTue 16 B HU)KHEM 4acTH, IIO-
MAeTcs BHYTPb 3AeMeHTa. [Ipu KOHTaKTe C 3aKpPy4YeHHBIM IIOTOKOM Tra3a JKUA-
KOCTh paclpepeAseTcd IO CTEHKe 3AeMeHTa U IIOAHUMaeTcd BBepX. AT OTAeAe-
HUS IIAEHKU >KUAKOCTH OT IIOTOKA ra3a CAY>XUT OTOOMHUK [3 B (hopMe moayTOpa.

HachlmeHHBIM TAUKOABL COOMpPAeTCcs BO BHYTPEHHEU €MKOCTH 3, OTKyA@ OH
OTBOAUTCSI Ha pereHepaluio. [locAepHSST IO XOAY Tas3a CeKIUS YAABAWBAHHUS
TAUKOASI OOpa3oBaHa celapaliioOHHOM TapeAKoW 5 U TapeAKoM, Ha KOTOpOUu
YCTaHOBAEHBI (PUABTP-IATPOHBL 6. (DUABTP-NIATPOHEL BHIIOAHEHBEL B BUAE IIep-
(G OpUPOBAHHOTO ITUAMHAPUYECKOTO Kapkaca ¢ HaMOTKoM 10— 15 caoeB cTeKAo-
BOAOKHA. VI3HYTpH U CHApy>ku CAOU (DUABTPYIOIETO MaTepuana 3aKpenAeH ABY-
MsI-TPEMSI CAOSIMU PYKaBHOM CETKH.

B nocaepHMEe ropabl 3HAUMTEABHO BO3POC MHTepec K allaparaM, paboTaro-
IIUM B Pe’KUMe 3aTONAEeHHON HACAAKHU, YTO MO3BOASET YMEeHBIIUTH BHICOTY ab-
copbepa. Tak, AAg OCYIIKM rasza A0 TeMIlepaTyphl TOYKK pochkl — 25 °C pocTa-
TOYHO UMeTh CAOM HacapKu BeicoTOM 600— 1200 MM. B 3TOM cAydYae BHITOAHBIM
OKa3bIBAETCS HCIOAB30BaHWE HE BEePTHUKAABHBIX a TOPU30HTAABHBIX abcopOe-
pos. Tlpu nocrosHHOM AuaMeTpe abcopbepa ero IPOU3BOAUTEABHOCTH MOJKHO
MOBHIIIATh, YBEAMUUBAs AMUHY. [IpuMeHeHNe TOPU30HTAABHBIX alllapaToB I103-
BOASEeT YIPOCTUTh KOHCTPYKIIUIO (PyHAAMEHTOB U IIAOIIAAOK OOCAY’KMBAHMUS,
COKpPATUTh pa3Mep NPOU3BOACTBEHHBIX IAOLIAAeM M YMEHBIIUTb 3aTPaThkl Ha
MOHTa>X 000pPYyAOBaHUA.
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Puc. VI-13. KoHCTpyKiuss MHOTO()YHK-
IMOHAABHOTO amnmnapara AAsSl OYHCTKH U
OCYIIKHU NPHPOAHOTO rasa:

— ceTyaTbll OTOOWHUK, 2, 5 —
cemapalMoHHas TapeAka; 3 — BHYT-
PeHHsSS eMKOCTb HACHIIIEHHOTO TAMKO-
As; 4 — TapeAKa C KOHTAKTHBIMH 9Ae-
MeHTaMU IIeHTPOOe)KHOro THuma; 6 —

(UABTP-IATPOHBI; 7 — AIOK-Aa3; &,
10 — mTyuep AA ApeHaxa;, 9 —
WITyLlep OTBOAA JKHAKOCTH; [1 —
MIOAOTHO TapeAKy; [2 — IJUAMHAPHU-

YEeCKUHM KOPIYC IEeHTPOOEKHOTO 3Ae-
MeHTa; 13 — oTOOMHUK; 14 — KOHHU-

yecKad 4valllka; 15 — Tpybka ppd
oAQuYM >XMAKOCTH; 16 — oOTBepcTue;
17 — TaHTeHIWAABHBIM 3aBUXPUTEAD.
TMoroku: I — celpou ras; II —
HaCBIIIEHHBIW PAacTBOP TAMKOAS; [II —
cyxou ras; IV — pereHepupOBaHHBIN

PACTBOP I'AMKOASL



.

8
9

Puc. VI-14. IIpuHOunuanbHasi cxeMa TOPU30HTaABHOro abcopOepa AASl OYMCTKM H OCYLIKH
NPUPOAHOTO rasa:

1 — TaHreHIVaAbHBIE CelapaTophl; 2 — IEeHTPOOe’KHbIe cenapaTopsl; 3, 7 — CerMeHTHHIe IIepero-
POAKH; 4 — OpOCHUTeAU; 5 — HacapKa; 6 — KanAeOoTOOMHUK; 8§ — pacIpepeAuTeAbHasl pelleTKa;
9 — dasHb pa3peruTesb. [ToToku: I — cblpod ras; II — pereHepupoOBaHHBIM TAMKOAB; [l —
cyxou ras; IV — HacBIIeHHBIM T'AUKOAb, V — KoHAeHcar; VI — Bopa; VII — cMech IIAGCTOBOM
BOABI U KOHAEHCATa

[MpunnunuasbHasg cxeMa TOPM30HTAaABHOTO abcopbepa AAI OYUCTKU U
OCYIIKM IIPUPOAHOTO Trasa MokKasaHa Ha puc. VI-14. Abcopbep BKAIOYAET CTY-
IIeHb IIPEABAPUTEABHOM UM TOHKOM celapalyy AASI OTAEAEHUS MeXaHUdeCKUX
IpuMecel, IINaCTOBOM BOABI M KOHAEHCATQ; CTyNE€Hb OCYIIKU ra3a AUSTUAEHTAU-
KOAEM; CellapallMOHHBIN OTCEK AAS YAABAUBAHUSA TAMKOAS.

a3z mocTynaer B anmnapaT yepe3 OCEBOM NATPyOOK M IIOAAETCS B ABa TaH-
TeHIIMaABHBIX cemapatopa I, rae OTAeAseTCsd OCHOBHAad Macca IIAaCTOBOM BOABI
U KOHAEHCAT, a ra3 OTBOAUTCS B IeHTPOOE)XHBIE CelapaTOphl 2 TOHKOU OYUCT-
KM, KOTOPBIE OH IIPOXOAUT CBEPXY BHU3. BEIAeAeHHad XKUAKAd ha3a OTBOAUTCH
B (Pas3HBIN paspeAUuTeAb 9, YCTAHOBAEHHBIN IIOA abcopbepoM.

OTcenapyupoBaHHLIN ra3 IO CErMeHTHOMY KaHAaAy HAIIpaBASIeTCS IIOA pac-
NIPEAEAUTEABHYIO PELIeTKYy &, IPOXOAUT ee U KOHTAKTHUPYeT C AUITHUAEHTAUKO-
AeM, KOTOPBIM C MMOMOIIBLI0O OPOCUTEAEM 4 TOoAAeTCI B CAOM HacapKu 5. A6cop-
Oep paboTaeT B pe’XMMe 3aTONAEHHON HacapKu. OCYIIeHHBIU Ia3 IIPOXOAUT
KaNAeOTOOWHHUK 6 AAS YAGBAUBAHUA KalleAb YHECEHHOTO AUITHUAECHTAUKOAS, OT-
BOAUTCS B BBIXOAHYIO KaMepy M 4epe3 OCeBOM HmarpyOoOK — B rasomnpobop. Ha-
CBIII[eHHBIN aOCOPOEHT OTBOAUTCS Ha pereHepalmio 4aCTUUYHO U3 IIPOCTPAHCTBA,
00pa30BaHHOIO MeXXAY KOPIIYCOM M OOKOBBIMU BEPTHUKAABHBIMU IIeperopopka-
MU, a YaCTUYHO u3 (pa3dHoro paspeAuTters. [IpoBepaenubie Bo BHIKIraze onbiT-
HO-IIPOMBIIIAEHHBIE UCHOBITAHUSA IIOKAa3aAW, YTO IIPU AMAMeTpe FOPU30HTAABHO-
ro abcopbepa 2,4 M u pAAMHE 26 M MOXKHO 06paboTaTh A0 35 MAH. M°/CyT rasa
npu pasaeHuu 8 MITa.



