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Cnoco0 nosry4yeHusi HEMTPAJIU3OBAHHOI0 MOTOKA TeKy4el cpeabl

Omnucanue

Hacrosimee n3o0pereHue kacaercst crnocoba IONY4YeHHUs HEHTpanIn30BaHHOTO
NIOTOKA TeKy4el CpeJibl, B YaCTHOCTH, TOJTyU€HUs] HeHNTpalIn30BaHHOIO MPUPOAHOTIO rasa,

C HU3KUM COACPIKAHHUEM MCTAaHOJIA.

yHaHeHI/Ie KHCJIOTHBIX I'a30B U3 ITIOTOKOB TeKy‘{efI CpE€AbI ABJIACTCA KEIATCIIbHBIM

IO pa3JIUYHbIM MMPUYIUHAM.

[TpuponHsIii ra3 mocie JOOBIYH, TOMHUMO METaHA, COAEPKUT OPYTUe Pa3INIHbIC
KOMITOHEHTBI, TAKHE KAaK APYrUe YII€BOAOPOABI, BOAY, a TAKXKE KHCIOTHBIE Ia3bl, TAKHUE

kak CO2, H2S unu mepkanras.

HeounieHHblil npupOaHbIN ra3, TaK Ha3bIBAEMbIN TOBAPHBIN ra3, nepen npoaaxen
HEOOXOOUMO TMOABEPraTh OYHCTKE, 4TOOBI OH COOTBETCTBOBAJ CHeHH(PUKALUSM U

TpeOOBaHUSIM KJIMEHTOB U COBITOBBIX KOMITAHUH.

Tak, HanpuMmep, U3 MPUPOAHOTO raza HEOOXOIUMO YIANATh BONY, TaK Kak IPH
HEIOCTATOYHOM BBICYIINBAHUH MPUPOIHOTO ra3a 3TO MOXKET MPUBECTH K 00Pa30BaHUIO
TMApaTOB MeTaHa. TBepable TUApPAaTbl METAHA MOTYT BbI3BIBATH CHJIBHOE IaJECHHE
JaBJICHUs] B HATHETATEJIbHBIX TPYOaxX M 3aCOPEHHE WIIN AaXKe NMOBPEKACHUE KJIATIAHOB U

TpyOOIPOBOIOB.

BricymmBanue Takke rapaHTUPYET MOCTOSHHYK) TEIUIOTY CrOpaHusl rasa npu

nojiave B OOLIECTBEHHYIO CETh Ira30CHA0KEHHSI.

Kpowme toro, Takue kuciotHsie rasbl, kak COz, HaS u MepkanTanbl, HeOOXOIMMO
yAaJATh, TAaK KaK OHH SIBJIAFOTCS KOPPO3UOHHBIMU U MOTYT NIPUBECTH K KOPPO3HUHHOMY
MOBPEXKICHUIO B TPyOOMPOBOAAX WM B YCTAHOBKAX MO MepepaboTKe HEOUUIIIEHHOTO
raza. K tomy ke, Takue kucnortaeie ra3pl, kak COz u HoS sBasroTcss BpemHbIME 115

Opr}I(aIOH_[efI CpE€aAbl U MOTYT ABJIATHCA HpPI"IPIHOfI TaK Ha3bIBACMBbIX KHCJIOTHBIX I[O}I(I[efl.

Bo Bpems nony4eHus: CKIKEHHOro npupoaHoro rasa (anri.: Liquid Natural Gas
= LNQG) nepen CKMKEHHEM HEOOXOAMMO IMPOBECTH OUUCTKY HEOUHMIIEHHOI'O ra3a, B TOM
yrcie Heobxomumo otaenutb CO2 o 3HaueHus 50 00. 4./MIH., 4TOOBI IPENOTBPATUTD

o6pa3013aH1/1e TBEPAOIoO BELIECTBA B C:KMXKACMOM IMOTOKE.



HOSTOMy HeO‘lI/IHIeHHbeI ras, Kak rnmpaBujio, MPpOXOAUT Pa3JINIHbIC 5TaIlbl OUUCTKU

nepes nojaveil B ceTb NIPUPOAHOrO ra3a B BUA€ TOBAPHOIO rasa.

OObIuHO CHavana OTAENAT OONBLIYIO YACTh COAEPIKALIEHCs BOABI U KOHIEHCaTa
npUpOAHOro rasa. Ilpu 5TOM HeoUYMINEeHHBII ra3 OOBIMHO OXJIAKAAKOT, IO3TOMY BOJA U
KOMITOHEHTBI, 00pa3yroIine KOHACHCAT NPUPOJHOrO ra3a, TaKie KaK aJKaHbl ¢ AJTHMHHON
LIENbI0 U apOMaTHYeCKHEe BELIeCTBA, MEepeKOHIEeHCUpYIOTCs. IlepekoHaeHCHpOBaHHBIE
TeKyuell cpenbl, T.e. KOHACHCAT MPUPOAHOIO ra3a U BOIbI, MOTYT ObITh OTHENIEHBI OT
HEC)KIKEHHOT0 npupoaHoro rasza. OtaeneHue BoAbl U KOHEHCaTa MPUPOIHOTO rasa, Kak

MpaBUJIO, OCYUECTBIIAOT B MECTEC HUJIH PAIOM C MECTOM I[O6I:;ILII/I rasa.

B Oonee xojomHBIX paiioHaX B TPUPOIHBIA ra3 TOCHE OTHAEICHHS BOIBI U
KOHJIEHCAaTa MPHUPOAHOrO ra3a W Tepel TPAHCIOPTUPOBKOW Ha YCTAHOBKY TIO
nepepaboOTKe TPHUPONHOrO Tra3a OOBIMHO JOOABISIFOT METaHOJ. MeTaHON SIBIISETCS

UHrHOUTOPOM B OTHOLIEHUU O0pPa30BaHMs FMIPATOB METaHA B HEOYHIIICHHOM rase.

Takum oOpasom, noOaBieHHE MeTaHOJA B HEOUYHMINEHHBIH TIa3 IO3BOJISET
TPaHCIOPTHPOBATh €ro C KOHBeHepa Ha YCTAHOBKY IO MepepadoTKe MPUPOIHOTO rasa

IIPU HU3KHUX TEMIepaTypax OKpy»Karolleil cpenbl.

Onnako no0aBiieHHE METaHONA B HEOUYUIIEHHBIH TIa3 MOMKET MPHUBECTH K
npobiieMaM Ha TOCIENyIOMMX 3Tanax mnepepaboTKu B YCTaHOBKE MO mepepadoTke

IPUPOIHOTO rasa.

B ycraHOBKe 1Mo mepepaboTKe MPUPOJHOro raza OOBIMHO OCYILIECTBIISIOT OIHMH
i OoJiee CIenyroIuX STaroB:

(1) He#Tpamm3armys;

(1) ynaneHue BOIbI,

(1i1) ynaneHue pTyTy;

(iv) ynanenue a3ora;

(V) ynajieHue KOHIEHCATOB MPUPOIHOTO ra3a; u/wuin

(V1) cxKIDKeHHe Al IOy YeHUs CKUKEHHOTO MTPUPOAHOTO ra3a

Ha stame (i) HelTpanm3anuu HEOYHINEHHBIH Ta3 OOBIMHO MPOXOOUT Yepes3
aOcopOeHT, KOTOPBIH, MO MEHBIIEH Mepe, MOIIOMAET YaCTh KUCJIOTHBIX I'a30B, TAKUM

o0pa3zoM MoNy4yaroT HEHTpaNIu30BaHHBIN NMPHUPOAHBIN ra3 u abCcopOeHT, 3arpy>KeHHBIH

KHCJIIOTHBIMH Ir'a3aMH.



Ha sTane (1) HefiTpanu3auuy NpUCYTCTBYIOIMUI B HEOUUIIIEHHOM I'd3€ METAHOJ,
KaKk TMpaBWIO, HE TOJHOCTBIO coaldcopOupyercss B aOcopOeHTe, TO3TOMY
HEUTPAJIM30BAHHBIM MOPUPOAHBIA ra3 IMO-NPEKHEMY COIAEPXKUT  OINPENESIEHHOE
OCTaTOYHOE KOJIMYECTBO METaHOJIA 10 MoJauu Ha dTan (11) yaaneHus Boasl. B yacTHoCTH,
B T€X CIy4asx, Korja cam abcopOeHT COmep KUT OCTAaTOUHOE KOJIMYEeCTBO MeTaHosa. B
abcopOeHTe MOXKET COnIepXKATbCs OCTATOYHOE KOJMYECTBO METAHOJA, €CIU Ui
HEeUTpaM3aliy UCIIONB3YIOT pereHepUpOBaHHbIN aOCOPOEHT, U3 KOTOPOTO METAHOJ HE

OBLJT MOJIHOCTHIO YAAJIEH.

OHHaKO OCTAaTOYHOE KOJHUYCCTBO MCTAHOJA MOKET IPHUBECTU K npo6neMaM Ha

nocnenyromiem starne (ii) yaaaeHusi BOJBI.

Hanpuwmep, ynanenne BOIBI MOXKET OBITh OCYLIECTBJICHO B BHIE anCcOpOLUH
U3MEHEeHUs1 JaBjeHus (Wi axcopdbumu mnpu  nepeMeHHOM nasieHuu  (PSA)),
NPEANOYTUTENPHO B BHAE aacopbumm m3meHeHus temneparypbol (TSA) wnu B Buze

[JIMKOJIEBOM CYLIKH.

Ecnm sTan (i1) ynaneHus: BOAbI OCYIIECTBIISIIOT, Harpumep, B Bune PSA wmu TSA,
P KOTOPOM B KQ4€CTBE TBEPOTO CYIIMIIbHOTO are¢HTa UCTIONB3YIOT MOJISIPHOE CHUTO, TO
IIPH HAJIMYUU OCTATOYHOIO METaHOJIa HEOOXOAMMO MCIOJb30BaTh MOJSIPHOE CUTO 4 A
BMECTO MOJISIPHOTO cHTa 3 A, 4ToOBbl KpOMe BOIbI M METaHOJA TaKXKE MOTJIOTUTH
JOTIOJIHUTENIbHbIE KOMIOHEHThI, Takue kak H>S um stan. Kpome Ttoro, mornomenue
METaHOJIa KOHKYPUPYeT C MPeaNnoYTHTEbHbIM moromeHrneM Boabl. COBMeCTHOE
NOTJIOLIEHHE METaHa W JAPYTMX KOMIIOHEHTOB MPH HCIHOJb30BAHUH MOJSIPHOTO CHTa
TpeOyeT nmpuMeHeHus OOJIbIIero KonudecTra afacopdepa. Kpome Toro, MeTaHOI MOXKET
npuBeCcTU K OoJiee OBICTPOMY KOKCOBAHHMIO MOJIIPHOTO CHTA MPHU €ro pereHepanuu 3a

CYeT MOBBILIEHUS] TEMIEPATYPBL

Kak mnpu ancopbumu ¢ wucnonp3oBanueM PSA wm TSA, Tak u npu
WCITIOJIb30BAHUH AETUIPUPYIOLIUX YCTPONCTB HA OCHOBE TaK HA3bIBAEMOT'O ITMKOJIBHOTO
00€3BOKMBAHUSI MOKET MPOU3ONTH OTTOK METAHOJIA Yepe3 pa3Hble HYaCTH YCTPOMNCTBA,
TaK KaK MMPHU pereHepaniy CyIIUJIbHOTO areHTa OTACJIEHHAs BOJA TAKKE TOMOJHUTEILHO
COJZIEP>KUT METAHOJL.

[IpucyrcTBUe MeTaHONMa OOBIYHO TpeOyeT OMONHUTENbHOH TMOCIEAyIOLIeH

OYUCTKHM OTJEJNIEHHOW BOIBI, MPU KOTOPOH OT Hee OTAENSIOT METAHOJ, YTOOBl CHOBA



NOJIyYUTh METAHOJ W/MIM BOAY TAKOH YHMCTOTHI, MPU KOTOPOH BEINEeCTBA MOTYT OBITH

HCIOJIb30BAaHbI TOBTOPHO B KAYECTBE HOI[HI/ITOLIHOI\/'I BOAbI UJIN I/IHFI/I6I/ITOpa.

ITosromy RU 2602908 packpbiBaeT crioco0 HelTpann3aluy HEOUUIEHHOTO rasa,
IpU KOTOPOM MOJIyYarOT HEUTPaIM30BAHHBI NPUPOAHBIM ra3 C HE3HAYUTEIbHBIM
conep>xanue MeOH.

IIpu stoM cmnocobe HeouHIneHHbIM ra3, coxep:xkamuidi MeOH, cHavana
HanpaBisitOT B abcopbep. B abcopOepe HeouuineHHwldi ra3, comepkamuii MeOH,
BCTYMAET B KOHTAKT C BOAHBIM pacTBOPOM amuHa. IIpu 3ToM Takke, TOMUMO KHCIOTHBIX
raszos, kak, Hanpumep, CO», nmornomaercs 6omnbinas vacte MeOH. B pereneparope npu
OoJiee BBICOKHX TEMITEPATYPAX PEreHEPUPYETCS 3aTPYKEHHBIH PACTBOP AMHHA, IIPH STOM
kuciotHble Ta3el 1 MeOH u3 Hero ynansror. O0pa3oBaBIIHICS MOTOK Yepe3 BEPXHIOK
4acTh pereHepaTopa MoJaT B KOHJEHCATOP, B KOTOPOM IO/ABJISIOLYIO JOJIF0 METaHOJa
NEPEKOHAEHCUPYIOT BMECTE C BIPHICKMBAEMBIM 1APOM U OTAEJSIOT OT KUCIOTHBIX Ta30B,
octaBmuxcs B ra3oBoil (aze. RU 2602908 packpriBaeT MociHenyroInyr nepepadoTky
KOHZeHcaTa, coxepxamero MeOH, u3 pereneparopa B DUCTHUISILUOHHON KOJIOHHE,
pacnosoxeHHoN Huke. IIpu 3TOM KOHIEHCAT U3 pereHepaTopa pasfessiioT Ha METaHOI
(mpoxykT BepxHel yacTu) U BoAy (MPOAYKT HU3a KOJOHHBI). 3aTeM MeOH moxer ObITh
NOBTOPHO HCIONIB30BaH B KadecTBE HHruoOuropa B HeouuineHHoM rasze. [loutu
NOJIHOCTBIO ouMIeHHyl0 oT MeOH Boxny mnomemaror B OydepHyr0 €MKOCTb U
CMEIINBAIOT TaM C PEreHepUPOBAHHBIM a0COPOUPYIOINM CPEACTBOM ISl KOMITEHCALIN

HIOTEePH BOJBI 1 BO3BPAINAIOT Ha3ax B abcopoep.

Henocratkom ommcanHoro B RU 2602908 criocoba siBasieTcst TO, YTO OMUCAHHBIH
B RU 2602908 cnoco® Ttpedyer yCTaHOBKH MAOMOJHHUTEIBHON MUCTHIUISILHOHHON

KOJIOHHBL DTO YBCIIMIUBACT SKCILTyaTALITMOHHBIE PACXOAbI W/WJTH KaITUTAJIbHBIE BIOKEHHSL.

[TonoGHbIe MpoOIEeMbl MOTYT BOSHHUKHYTH MPU MOJYYEHHUH CHHTe3-Ta3a Takum
0o0pa3oM, Mpu MOJYYSHUH CHUHTE3-Ta3a ¢ MOMOIIbI0 MapoBOro puOpMHUHTa METaHA B
KayecTBe MOOOYHOTO MPOIYKTa MOKeT ObITh 0OpasoBaH MeTaHol. Takum oOpa3om, B
JKUJKOM TIOTOKE, TTOMHUMO BOJOPOJAA U KUCIOTHBIX ra3oB, Takux kak COz u CO, Takxke
MOJKET TPHUCYTCTBOBaTh W MeTaHoJ. Ilocie ormeneHus, mo MeHbIIEH Mepe, 4acTu
KUCJIOTHBIX Ta30B TNPU HUX TPOMBIBKE HEHTPaTU30BAaHHBIM CHUHTE3-Ta3 W/ WK
HENUTPAIU30BaHHBIM BOAOPOA TaKXK€ MOTYT COJEPKaThb OCTATOYHOE KOJUYECTBO

MetaHosna. Kpome BOAbI, KOTOpas, Kak IpPaBWJIO, MOXET IOCTYyNaTb 4epe3 BOIHBIN



aOcopOeHT, MpH MOCHEeNYIOIEeM BBICYLIUBAHUM CHHTE3-ra3a W/WIM BOAOPOAA TAKKe

MOT'YT BO3BHUKHYTbH OIMMCAHHBIC BbIIIC HpO6J’I€MbI.

ITosToMy 3ajmada HACTOSINEr0 U300PETeHUs 3aKJovYanach B IOJTy4Y€HHU
HENTPaJIu30BaHHOTO IIOTOKA TEKy4deill cpeApl, B YaCTHOCTH, HEHTPaIM30BAaHHOIO
NPUPOIHOTO ra3a, KOTOpBIH MMeeT Hu3koe copepkanne MeOH, npu sTom crocob ero
NOJNy4YeHUs JIOJDKEH MMeTh Oojiee HU3KHE OSKCIUTyaTallMOHHBIE pPacXOAbl W/MN

KaIlmTuTaJIbHBIC BJIOJKCHUS.

B YaCTHOCTHU, JaHHOC I/1306peTeHI/Ie JOJIKHO o0ecreyuThb BBICOKYHO IOOJIHO

pereuepanu METaHOJa, UCITOJIB3YEMOT'O B KAUECTBE I/IHFI/I6I/ITOpa.

Kpome Toro, OHO JOKHO CHOCOOCTBOBAaTH YMEHBIIEHUIO KOJHYECTBA
KOMIIOHEHTOB a0COpOeHTa, TakuX KakKk BOJAA, KOTOpbIe HEOOXOAMMO TOJaBaTh st
KOMITEHCAllUd BO3MOXKHBIX NMOTeph B criocobe. Ilo 3Toil mpuumHe crocod coriiacHo
U300pETeHNI0 JIOJDKEH CHOCOOCTBOBATh BO3BPAIICHHUIO TOTOKOB W3 OMPEAENICHHBIX

3TAroOB TEXHOJOTUYECKHX MPOLIECCOB HA APYTHE 3TAMbl TEXHOJOTUYECKHUX MTPOLIECCOB.
3amady JaHHOTO M300PETEHUS PELIA0T € TIOMOLIBIO

criocoba TMosy4eHUs] HeWTPaJM30BAaHHOTO TOTOKA TEKydeill cpenpl U3 IMOTOKA
TEKy4ell Cpelbl, COAEPIKALEr0o METAHOJ M, IO MEHbIUEH Mepe, OJUH KUCJIOTHBIN ras,

BKIHOYAKOIICTO

a) ortan abcopOuuM, MpU KOTOPOM TOTOK TEKy4del Cpeabl KOHTAKTHUPYET C
abcopbenToMm B abcopOepe, mpryeM MOJIy4ar0T 3arPy KEHHbIH METAHOJIOM U
KUCJIOTHBIMHU TIa3aMu a6cop6eHT Hu, 110 MEHbIIEH MEpE, HYaCTUYHO

HENUTPAIN30BaHHBIN MOTOK TEKy4el Cpenbl,

b) oaTam pereHepanuu, TpPU KOTOPOM, IO MEHbIIEH Mepe, OIHY 4YacTb
NIOJIYYEHHOTO Ha 3Tare a) 3arpy’KeHHOro adcopOeHTa pereHepHpyrT B
pereHeparope, MpPHYEM TMOJYYalOT, IO MEHbLICH Mepe, YaCTUYHO
pereHepupOBaHHBI a0COPOEHT W Ta3000pa3HbIl IMMOTOK, CONEpP KALIHIA

METAHOJI U, IO MEHBIIEN Mepe, OUH KUCJIOTHBIN ras;

C)  9Tam PeHHpKYJSLHUH, PU KOTOPOM, IO MEHbIIEH Mepe, OAUH YaCTHIHBIN
MIOTOK pereHepUpOBAHHOTO abcopOeHTa u3 Tana b) BO3BpaIalOT HA 3TaIl
a) abcopbium,

d) orTam KOHAOEHCAUWH, MPU KOTOPOM KOHAEHCAT, CONEpKAIIMil METaHOJ,

NEePEKOHEHCUPYIOT U3 ra3000pa3HOro MnoToka u3 srana b);



OTJIMYAIOIIEroCsl TeM, YTO PEreHepaTop AOMOJHUTHTENBHO COHAEPIKUT CEKLIUIO
00OpaTHOM NMPOMBIBKH, U KOHZIEHCAT U3 3Tana d) 4aCTUYHO BO3BPAILIAIOT B BEPXHIOIO YacTh

30HBI OOPATHON MPOMBIBKH HJIH BBILIE 30HBI OOPATHOM MPOMBIBKH B PETEHEPATOP.

B cnocobe cormacHo H300pETeHUI0 HCIONB3YIOT MOTOK TeKydel Cpepl,

CoZieprKalMi METaHOJ U, IO MEHbLIEH Mepe, OUH KUCJIOTHBIN Tas3.

KonudecTBO MeTaHOA B MOTOKE TEKyYel Cpelbl MPeaOYTHTEIbHO HAXOIUTCS B
nuara3one 50 - 5000 00. 4./MiH., ocoberHo mpennoututeibHo 100 - 1000 06. 4./MIH. U

BecbMa npeAnouTuTesibHo 200 - 800 00. u./MiIH. .

[MpenmoyTuTeIHFHO METAHOJ TOOABIISIIOT K TIOTOKY TeKy4el Cpeabl epes] 3TarnoM
a). Ho meraHonm Takke MOeT o0pa3oBaThCs B BHIE MOOOYHOrO MPOAYKTA TMPHU

NIOJIYYE€HUH ITOTOKA TEKYUeH Cpezbl, HApUMep, MPH NapoBOM pUPOPMHUHIe METaHA.

Jlanee npuMeHsIeMbli IOTOK TEKy4€eH Cpebl COAEPIKUT, IO MEHbIIEH Mepe, ONUH
KUCJIOTHBIM ra3. IlpennodTuTenbHO HEOYMINEHHBIM MNPUPOAHBIM TIa3 COAEPKUT
COz w/mmu HaS. Kpome CO; w/mmm HzS B HEOUMINEHHOM NPUPOJHOM Ta3e MOTYT
IPUCYTCTBOBATh ApPyrue KUCIOTHBIE raspl, Takue kak COS u mepkanrad. Kpome Toro,

Takoke MoxkeT conepkarbest SO3, SOz, CS; u HCN.

ConepsxaHue KUCIIOTHBIX Ta30B B ITIOTOKE TEKy4el cpeabl, B 00IIeM, HAXOIUTCS B
muanazoHe 0,01 - 40 00.%, npemnoururenbho 0,05 - 15 00.% wu ocobeHHO

npennouytutenbHo 0,1 - 5 06.%.

B ocobeHHO mnpeanodYTUTENbHOM (OpPME BBITIOJHEHHS WCIOJb30BAHHBIA B

croco0e COracHO N300PETEHHIO IIOTOK TEKYUeH CPebl CONEPIKUT YIIIEBOIOPO/BL

Conep:kaHue yrieBOIOPOAOB B MOTOKE TeKy4el cpenbl, B 00IIEM, HAXOIUTCS B
nuamazone 60 - 999 00%, npeamoututenbHo 85 - 99,5 00.% wu ocobeHHO

NPEANOYTUTENBHO 95 - 99 06.%.

[TpucyTcTByOIUE B TIOTOKE TEKy4Yell Cpeabl YrIeBOAOPOABI COIEpKaT
npeanoututensHo 80 - 100 06.% merana, ocobenHo npennouTuTensbHo 90 - 99,9 06.% u

BEChMa MPEATOYTUTENBHO 95 - 99 00.% meTana.

B criocobe cornacHo n300peTeHUI0 TPUMEHSIEMBIH MTOTOK TEKYYeH CpPebl MOKET

COJZIEP>KaTh BONY.



Copnep:xaHue BOIbI B TIOTOKE TEKy4Yel cpenbl, B 00IeM, HAXOIUTCS B TUATIA30HE
ot >0 00.% 1o conmep:kaHUsi, COOTBETCTBYIOIIETrO KOHLEHTPAIMH HACBHIIEHUSI BOIOH B

IIOTOKE Tequeﬁ Cpe€abl IIPpHU AAHHBIX YCJIOBUAX HABJICHUA U TEMIICPATYPHI.

IToMmumo copepskaHUss MeTaHAa, METAHOJIA, KUCJIOTHBIX ra3oB U BOIbI, MOTOK
TEKy4el Cpeqbl MOKET COIepKaTh APYryue KOMIIOHEHTHI, Takhe Kak apyrue rassl (N2 uiu

He), pTyTh wiu npupoaHbIe pagHOAKTUBHBIC BEIIECTBA.

KonuvecTBo Apyrix KOMIIOHEHTOB B MOTOKE TEKYYeH Cpezibl, B 00IIEM, COCTaBIISET
0 - 4 06.%, npeanoururenpao 0,0001 - 3, 06.% u Bechbma npennoururenbao 0,0005 - 1,5

00.%.

IToTok Tekyueit cpeapl MOXKET OBITh JIOOBIM TIOTOKOM TEKy4ell Cpeabl, KOTOPbI
COIEPKUT, MO MEHBbIIEH Mepe, OAUH KHCJIOTHBIM ra3 U meraHos. IIpeanouyturensHO
MOTOK TeKy4eil Cpefipl sIBISIETCS] HEOUHUIIEHHBIM MPUPOAHbIM razoM. Ho nmoTok Texyuei
Cpenbl TaK)Ke MOXKET OBITh CHHTE3-Ia30M MJIM OHOra3oM, B KOTOpbIE 10OABIIEH METAHOI
WIN TIPU TIPOU3BOACTBE KOTOPBIX METAaHOJA O00pa3oBajCsi B KayecTBE MOOOYHOTO
nponykra. B kadecTBe HEOUHMINEHHOTO NPUPONHOTO ra3a OOBMHO HCIIONB3YIOT
HEOUMILIEHHBbI MNPUPOAHBIA Tra3, OT KOTOPOrO MNPHU MNEPEKOHAECHCALUUH OTACIHIN
KOHJIEHCAT IPUPOAHOrO rasa u Boay. Pasnenenue koOHaeHcaTa NpUPOIHOrO ra3a U BOAbI
MOXET OBbITh OCYLIECTBIEHO C IIOMOLIBIO U3BECTHBIX CIELIUAIUCTY CIIOCOOOB, HAIPUMED,
IIPHU MOHMKEHUU TEMIIEPATYPbl TPAHCIIOPTUPYEMOI0 HEOYHUIIEHHOrO ra3a U OTAEIECHUU
NEPEKOHACHCUPOBAHHBIX KOMIIOHEHTOB, TAKMX KaK BOAA U KOHJEHCAT IIPUPOIAHOIO rasa,

OT HEKOHACHCHUPOBAHHBIX KOMIIOHCHTOB HECOUUICHHOI'O IPUPOAHOIO ra3a.

[IpennoyTUTEIbHO HCIONB3YIOT TMOTOK TEKy4Yel Cpenbl, IOJIHOE IaBlICHHE
KOTOpOro HaxonuTcst B quanasone 20 - 120 Gap, ocobenno npeanoututenbHo 40 - 100

Oap u Becpma npeanouTutesibHo S0 - 80 Gap.
Oramn abcopOumu:

IToTok Tekydeii Cpeabl HAMPABIISIOT COrJIACHO N300PETEHHIO Ha ATan abcopOumy,
IPU KOTOPOM IOTOK TeKy4eH Cpeabl MPUBOAAT B KOHTAKT ¢ abcopbeHToM B abcopdepe ¢
MOJIYYCHUEM 3arpyK€HHOro METAHOJIOM W KHCJIOTHBIMU Ta3aMin a6cop6eHTa u, 10

MEHbIIIEH Mepe, YaCTUYHO HEUTPATN30BAHHOTO MTOTOKA TEKy4el Cpebl.
AbcopbeHT:

AOGCOpPOEHT CONEPIKUT, IO MEHbBIIIEH Mepe, OUH aMUH.



[IpennoyTUTeIbHBIMA AMHHAMH SIBJISIFOTCS CIIEAYOIINE:
1)  amwuHbI popmydsl I
NR'(R): (I),

rae R!' Beibpan u3 C-Co-ruapokcuankuibhbix rpymm, Ci-Ce-ankokcu-Ca-Co-
ankmwibHbIX  rpynmn, Tuapokcu-Ci-Ce-ankoken-Cr-Ce-ankmnpHbIx — rpynn U 1-
nunepasunun-Cr-Ce-ankunbHeix rpynn, u R? nesasucumo BbiOpan u3 H, Ci1-Ce-

ankuibHbIX TPy U C2-Ce-ruAPOKCHANTKIITBHBIX TPYIIIL;
i1)  amunsl popmysr II:
R’R*N-X-NR°R® (II),

rae R?, R, R® u RS nesasucumo npyr ot apyra seibpanbt u3 H, C1-Ce-anKumbHbIX
rpym, Ca-Ce-ruppoxcuankunseix rpymnm, Ci-Ce-ankokcu-Cz-Ce-ankunbpabix U Cz-Ce-
aAMUHOAJIKMJIbHBIX Tpyn, u X o3HayaeT Ca-Co-ankuneHosyio rpynny, -X'-NR'-X?- wiu
-X1-0-X%, rme X! u X? HesaBucumo Apyr oT Apyra o3HauaroT Cz-Ce-alKujaeHOBbIe
rpymnsl, 1 R’ osnauaer H, Ci-Cs-ankunpnyto rpymmy, Cz-Ce-THAPOKCHATKUILHYIO

rpynny uinu Cz-Ce-aMMHOANKUIIBHYIO TPYIIY;

i1) 5-7-uneHHbIE HACBHIEHHBbIE I'E€TEPOLUKIBI C, 10 MEHbINEH Mepe, OAHUM
aTOMOM a30Ta B KOJIbIIE, KOTOPbIE MOTI'YT COAEp:KaTh OAWH WJIU J1BA AOMOJHHUTEIBHbBIX

reTepoaTroMa, BBIOPaHHBIX U3 a30Ta U KUCJIOPOIa, U
V)  HX CMeCH.
OCO6blMI/I InpuMepaMu NpeaArnOUYTUTCIIBHO IIPUMEHACMBIX aMHUHOB SABJIAKOTCSA .

1) 2-aMMHOS3TAaHOJ (MOHOSTAHOJNAMHH), 2-(METHUJIAMHHO)3TaHOJ, 2~(3THIIAMHHO)-
5TaHoN, 2-(H-OyTHJIAMHUHO)3TAHOJ, 2-aMHHO-2-METHIINPONaHod, N-(2-aMUHO3THII)-
MUIEPA3HH, METHII-TUATAHOJIAMHH, STHIIANATAHOIAMUH, TUMETHIAMHHOIIPOIAHOJ, TPET-
oyrunamuaosToKcH3TaHON (TBAEE), 2-aMHHO-2-MeTHINIPONAHOMN, JUH30MPOAHOJIAMUH

(DIPA);

i1) 3-MeTUIaMUHOIIPONIUIIAMUH, STUJICHNAMUH, AU3TUIIEHTPUAMUH,
TPUSTWICHTETPAMUH, 2,2-TUMeTHII-1,3-1MaMUHONPONAaH, TIeKCaMeTWIeHAUnaMuH, 1,4-
IMaMUHOOyTaH,  3,3-UMHHOOMCIIpONMJIAMHH,  TpUC(2-aMMHOSTUI)aMuH,  Ouc(3-

I[I/IMGTI/IJ'IaMI/IHOHpOHI/IJ'I)aMI/IH, TETPAMETUIITCKCAMETUIICHAUAMUWH,



iil) nunepasuH, 2-MeTWINUNepasuH, N-METUINHUNEPa3uH, |-rHIpOKCHITHII-
MUATIEPa3UH, 1,4-0MC-ruapOKCUA THIIITUIIEPA3H, 4-ruApOKCUSTUIIIUIIEPUIHH,

TOMOITUIIEPA3UH, MUIEPUANH, 2-THAPOKCUITIIITUIIEPUINH U MOPOIINH; U
V)  HX CMeCH.

B npennouruTensHO# (opMe BBITONHEHNS, a0COPOEHT COAEPIKUT, IO MEHbLIEH
Mepe, OMH U3 aMHHOB MoHO3TaHonamuH (MEA), metunamunonponuiamud (MAPA),
nunepasud (PIP), nustanonamun (DEA), Tpustanonamun (TEA), nustunstaHosaMuH
(DEEA), pmumszomponanonamud (DIPA), ammuostokcustanon (AEE), Tper-
OytunamunostokcmstaHon  (TBAEE — pumermnamuuonpomanon  (DIMAP) wu

metmnausTanonamud (MDEA) wiu ux cmecu.

JIpyruMHu aMHHAMH, KOTOPbIE MOTYT OBITh HCIIOJIb30BaHBI B CIIOCOOE COTIIACHO
M300PETEHNIO, SBIIIOTCS TPET-OyTHIIAMUHO-TIPOTIAHIANON, TPET-O0yTHIAMHHOSTOKCH-
STHIMOPQOINNH, TPET-OyTHIAMUHOSTHIMOP(OINH, METOKCHITOKCHITOKCHUITHII-TPET-

OyTHIaMUH, TPET-OyTHIAMUHOS TUJIITHPPOJIHIOH.

IIpennouTuTeNnbHO aMUH SIBJISIETCA CTEPUYECKH 3aTPYJHEHHBIM aMUHOM WM
TPETUYHBIM aMUHOM. CTepUYEeCKU 3aTPYJHEHHBIN aMUH SIBJISIETCS BTOPUYHBIM aMUHOM,
B KOTOPOM aMHUHHBIN a30T CBsI3aH, IO MEHBIIEH MEPE, CO BTOPUYHBIM aTOMOM yIJIepOaa
W/WIH, TI0 MEHbIIEeH Mepe, C TPETUYHBIM aTOMOM YTIJIepOAa; WM MEePBUYHBIA aMUH, B
KOTOPOM aMUHHBIN a30T CBSI3aH C TPETUYHBIM aTOMOM yriepozaa. IIpennouturenbHbiM
CTEPUUECKH 3aTPYJHEHHbBIM aMHHOM SIBJISIETCS  TPeT-OyTHUIaAMUHOSTOKCHATAHO.

HpeHHOqTI/ITeHbeIM TPETUIHBIM aMUHOM ABJIACTCA METUJIIAUITAHOJIAMWH.

Ecnu  skemarenbHO TOMHOCTBED WM TOYTH TOJHOCTBIO  yaanmutb COo,
CONIEpIKAIMIICS B TIOTOKE TEKy4eil cpenmbl, TO aOCOPOEHT Takke MPEANOYTHTEIHHO
COZIEPIKUT aKTUBATOP, €CJIM aMUH, COAEp KaIHicsa B aOCOpOeHTe, SBISETCS CTEPUYECKU
3aTPyIHEHHBIM AMHHOM WJIM TPETUYHBIM aMHUHOM. B o0InieM, akTHBATOp SIBJSIETCS
CTEPUYECKH HE3aTPYIHEHHbIM TIEPBUYHBIM WM BTOPUYHBIM aMHHOM. B 3THX
CTEPUYECKH HE3aTPYJHEHHbIX aMHHAX aMHUHHBIA a30T, MO MEHbUIEH Mepe, aMUHHOMN
TPYNIIbL, CBSI3aH TOJBKO C MEPBUYHBIMU aTOMaMH yriiepoaa u aromamu Bogopoaa. Ecnu
JKEJATENIbHO yAAJUTh YacTh ra3a, COAEPIKAIIETrOCsl B IOTOKE TEKyUeH Cpebl, Hampumep,
cenektuBHoe ynaneHue H»S u3 motoka tekyueir cpensl, comepxkeit HoS u CO2, To

abCcOpOEHT MPEANOYTHTENIEHO HE CONEPKUT aKTUBATOP.
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Crepuuecku He3aTPyIHEHHBIN MEPBUYHBIM WM BTOPUYHBIN aMHUH, KOTOPBIH
MOXeT OBITh HCIONB30BaH B Ka4decTBE aKTHBATOpa, BBIOpAH, Hampumep, U3
aJIKAHOJIAMHHOB, Takux Kak MoHostaHojgamuH (MEA), nustanonamuz, (DEA),
STHJIAMUHOJTAHON,  |-aMHMHO-2-MeTWJI-TIpomnaH-2-oj,  2-amuHO-1-Oyranon,  2-(2-
AMUHO3TOKCH)3TaHOI U  2-(2-aMHHOPTOKCHM)3TaHAMHUH, NOJMAMHHOB, TaKUX Kak
rekcaMeTwieHquamMuH, 1,4-nuamMuHoOyTaH, 1,3-muamuHOnponaH, 3-(METHJIAMHHO)-
npormiamud  (MAPA), N-(2-ruapOoKCHSTHI)3THICHIUAMUH,  3-(IMMETHIIAMHHO )-
MPOMUIAMUH (DMAPA), 3-(AUATUIIAMIHO )IPOTTUIIAMUH, N,N"-06uc(2-
TUAPOKCUSTHI)3TUIICHIUAMUH, S-, 6- WM 7-4JICHHbIC HACBIICHHBIC TETEPOLIUKIIBI C, TIO
MeHbLIel Mepe, oaHoi NH-rpynmnoi B KoJble, KOTOpbIe MOT'YT COEPKaTh OWH WU 1Ba
APYTruX BBIOPAHHBIX U3 a30Ta U KHUCJIOPOAA rerepoaroMa B KOJIbLE, KaK MHUIEPasHH,
2-meTununepasuH, N-MmeTuianunepasuH, N-3TuianunepasuH, N-(2-TUAPOKCUITIII)-

nunepa3us, N-(2-aMUHO3THI)TUTNIEPa3UH, TOMOIUIIEPA3HH, TUIIEPUINH U MOP(OIHH.

OcobeHHO NPEeAnOYTUTENbHBIMU SIBIISIFOTCS S-, 6- MIIN 7-4JIeHHBIE HACBIIIICHHBIE
reTepOLUKIbl C, IO MeHblen Mepe, onHoM NH-rpynmoi B KojbLE, KOTOPbIE MOTYT
coziep KaTh OMH WJIM J[BA JPYTMX BBIOPAHHBIX M3 a30Ta M KUCIOPOA, reTepoaToMa B

KOJIBIIEC. Becbma MNPEANOYTUTCIIbHBIM ABJIACTCA TTUIICPA3UH.

B ¢opme BbmonHeHus uzoOpereHus abCOPOEHT COAEPIKUT TPETUYHBIM aMHUH

MCTUWJIAUSTAHOJIAMUH U dKTUBATOP MMUIICPA3UH.

MonsipHOE OTHOLIEHHE aKTUBATOPAa K CTEPUUECKU 3aTPYJHEHHOMY aMHUHY WU
TPETUYHOMY aMHUHY MPEANOUTUTENbHO Haxomutcs B auamnazoHe 0,05 - 1,0, ocobeHHo

MPEANOYTUTENBHO B Auamna3one 0,05 - 0,7.
B obmem, abcopbent comepxxur 10 - 60 mac.% amuHa.

AGcopOeHT MOXKET AONOJHHUTEIBHO COAEepXkKaTh (PH3MUECKHE pPACTBOPHTEINH.
IMoaxonmsmumu  QU3MYECKUMH  PACTBOPHUTENISIMH  SIBJISIFOTCS,  Hampumep,  N-
METUJIITHPPOJIUIOH, TETPAMETUIICHCYJIB(MOH, OJIMTO3 TUIICHIIINKOIbANAIKUIOBBINA 3(up,
TAKOM KaK OJIMTO3TWJICHINIMKONbMeTHn3onponwioselii 3¢pup (SEPASOLV MPE),
OJTUTO3THIIEHTHKOIbAUMeTHIIOBbIH 3¢pup (SELEXOL). ®usndeckne pacTBOPUTENH
comepskatcsi B abcopOente, B oOmiem, B kojmdecte 1 - 60 mac.%, NMpeamnoYTUTETHHO

10 - 50 mac.%, ocobenno npennoururenbHo 20 - 40 mac.%.
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AbGcopbent B mpemnmoutuTenbHON (Qopme BBIMOJNHEHUS, COAEPKUT Menee 10
mac.%, Hampumep, MeHee 5 Mac.%, OCOOEHHO NPEANOYTUTENbHO MeHee 2 Mmac.%

HEOPTaHUYECKOMX IIEeJIOYHBIX COJIeH, KaK, Hampumep, kapOoHaTa KaJus.

AGcopOeHT TaKke COmepKUT A00aBKM, TaKM€ KaK HHIHOMTOPBI KOPPO3HH,
AHTHOKCHUIAHTBI, SYH3MMbI, aHTHBCIICHUBAIOLINE CPEACTBA U T.4. B o0iiem, koian4ecTBo

Takux J00aBOK HaxOmuTCs B quarnaszone okojo 0,01 -3 mac.% abcopOeHTa.

B abcopbep moskeT ObITh HOOaBNEH CBeXkU aOcOpOeHT, wiu B abcopOep MOKeT
ObITh TOOABJIEH pereHepUpPOBAHHBIN aOCOpPOeHT W3 sTama €) peuupkyssinun. [Tomaua
cBeskero abcopOeHTa O3HAYaeT, YTO KOMIIOHEHThI a0COpOeHTa elne IMOJHOCThI He
nponuty 3Tansl b) - ). [logada perenepupoBanHoro abcopdenrta Tpedyer, 4ToObI, TIO

MEHbIIIeH Mepe, 4aCTh KOMIIOHEHTOB a0COpOeHTa MOTHOCTHIO MPOIILIA 3TAIBI b) - €).

Abcopbent mpeamourutensHo comepxkutr 0,05 00.% wumm MeHee MeTaHOIA,
ocobenHo npennoutuTeabHO 0,03 00.% min MeHee MeTaHOJIa, BEChbMa MPENITOUTUTEIBHO
0,01 06.% wumm menee MeraHosa u Oonee mpennourutenbHo 0,005 00.% wnu MeHee

MCTaHOJIA.

AOGCOpPOEHT MPEenmnovYTHTENBHO SIBJISIETCS BOAHBIM. JTO O3HAYAET, YTO Pa3HbIC
KOMIIOHEHTbI a0COpOeHTa, Takhe Kak aMUH, METaHOJ, (PU3UYECKHE PACTBOPHUTEIH,

I[O6aBKI/I CMCHINBAIOT B BBIICYKA3aHHBIX KOJIMYECTBAX C BOI[OI>'I.

BecbMa npennouTuTeNnbHO B KauecTBe a0COpOeHTa MPUMEHSIIOT BOIHBIN PaCTBOP
METUJITUITAHOJIAMHHA.

Abcopbep:

CoennHeHne MOTOKA TeKy4el cpenbl ¢ aDCOpPOEHTOM Ha 3Tare a) OCYIIECTBIISIOT

B abcopOepe.

AbGcopbep mpenmouTuTeNbHO —siBNsieTcss  abcopOuMoHHON — OamHed — wiH
abCcopOLMOHHON KOJIOHHOM, HampuMep, KOJIOHHOW C HATOJHUTENEeM, HACAIOYHOU WIIH

TapesibuaToON KOJIOHHOM.

B obmewm, abcopbep comep:kut 30Hy abcopOUmK 1 BHIOOPOYHO 30HY OOpaTHOMH

IMPOMBIBKH.



12

3oHa abcopOuuu:

3oHa abcopOuuu mpencraBisieT COOOM CeKIMIo aOCOPOIMOHHON KOJIOHHBI, B

KOTOPOI1 MOTOK TeKy4el Cpeabl COEANHSIOT C a0COPOEHTOM JIJIs1 MacCOOOMEHa.

CoenuHeHne TIOTOKA TeKy4ei cpebl ¢ abcopOeHTOM Ha 3Tare a) OCYIIECTBIISIOT

B 30HE a0COPOLMU MPEATOUTUTENHEHO IPOTUBOTOKOM.

JUnst yaydieHusi KOHTakTa ¢ abcopOeHTOM U co3naHusi OOJbLIeH MOrpaHUIHON
MIOBEPXHOCTH MaccooOMeHa 30Ha a0COpOLUHM CONEP’KUT, KaK IMPaBHJIO, BCTPOSHHBIE
SJIEMEHTBI, HAIIPUMED, HAMOJIHHUTENM, HACAAKUA W/WIIK TapesiKd, TaKhe KakK KJIarmaHHas,

KOJIMTAYKOBas Tapeika, Tapeika TOpMaHHa HJIN ce€THaTas TapEika.

Ecnu 30mHa abcopOumu COAEpKUT HAMOMHUTENM WM HACAIKU, TO BBICOTA
HaTOJTHUTEJIel/HAacaioK B 30HE aOCOpOIUU MPEANOYTHTEIHO HAXOMUTCS B JHAMa30HE
5 - 20 M, 0cOOEHHO MPENNOYTHTENBHO B ANana3oHe 6 - 15 M 1 BecbMa NpennoYTHTEIBHO

B nquarmasoHe 8 -14 m.

Ecnu 30Ha aOcopOumu COAEpPIKUT Tapenkd, TO KOJUYECTBO TapeOK 30HBI
abcopOumy mpeamoYTHTeIPHO HaxoawTcs B auamasoHe 8 - 30, ocobeHHO

MPEeANnOYTUTENBHO 12 - 25 1 BecbMa NpeAnouTUTENbHO 15 - 23 Tapenku.

B xonoHHE ¢ HANMOJHUTEIEM MM HACAJOYHON KOJIOHHE 30Ha a0COpOLUU MOXKET
OBbITh pa3zaeseHa Ha OUH WK OoJiee yU4acTKOB, IPEANOYTHTENBHO 2 - 4 yuacTka. Mexay
OTHENbHBIMU YYaCTKaMH 30HBI abcopOLUM MOTYT OBITh PACIOJIOKEHbI HECyIIHe U
NOJJICPKUBAIOIINE W/WIM  PACTIPEIENIUTENIbHbIE TapeiKH, KOTOpbIE  YJIYYINAHOT

pacnpeneneHue adbcopOeHTa 1Mo BCeMy MOMEPEUHOMY CEYEHHIO KOJIOHHBI,

Temmnepatypa abcopOeHTa, momanaromero B 30HYy a0COpOLMH, COCTaBISIET, B
obmem, okojio 0 - 60 °C, npeanoururensHo 10 - 50 °C u 0cOOEHHO MPEANOYTHTETHHO
25-50°C.

Jasnenne B abcopbepe 00bHO HaxoauTes B quamnasoHe 30 - 120 6ap, ocodeHHO

npeanoututensHo 40 - 100 6ap u Becpma npegnoyrurensHo S0 - 80 Gap.

MecTto momauM HaAMNpaBIEHHOTO IOTOKA TEKy4ed CpeAbl MNPEANOYTUTEIBHO
HAXOIUTCS HIKE 30HBI a0copOunu mim B ee HkHeH yactu. [IpeanodrutensHo nmopavy

OCYILIECTBIISIFOT Yepe3 ra3opacipeieuTelb.

AbcopOeHT MOKET UMETh OZIHY MJTH O0Jee TOYeK oAauu BBOIUMOTro aOCOpOeHTa.

Tak, abcopOep MOKeT UMEeTh OAHY TOYKY MOJAuU CBEXEro abcopOeHTa M OAHY TOUKY
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nopa4u perenepupoanHoro abcopOenra. Ho cBexuii u pereHepupoBaHHbIN aOCOpOSHT
TaKKe MOXKHO IO/IaBaTh BMeCTe B abcopbep uepe3 onHy Touky nogauu. OmHa wim Oosnee
TOYCK IIOAAYUN HAXOAATCA NPEANMOYTHUTCIIBHO BBILIC 30HBI a6cop6u1/m HJIn B €€ BerHeI\/'I
30He. Uepe3 TOuKy mopmauu cBexkero abcopOeHTa Takke MOKHO IOJaBaTh OTAEIbHbIE

KOMITIOHEHThI abCOpOeHTa, TaKKue KaK 3aTBOPHAs BOAA.

Ecnu abcopOep uMeeT HOMONHUTENBHYIO 30Hy OOpaTHOM MPOMBIBKH, TO MOAAYY

MPENNOYTUTENTHHO OCYINECTBIISIFOT MEKIY 30HOM abcopOepa U 30HOM OOPaTHOM MPOMBIBKH.

IIpu coemuHeHus: MOTOKA TeKydeil cpenbl ¢ abcopOeHTOM B 30He abcopOruu
MOJIy4ar0T, IO MEHbLIEN Mepe, YACTUYHO HENTPAJIM30BAHHOIO IOTOKA TEKY4Yel Cpeasl U

abcopOeHnT, 3arpyskeHHblii MeOH 1 KUCIIOTHBIMU Ta3aMH.

B BepxHeil 30He aOcopOepa HAXOOUTCS, Kak NPAaBUJIO, MECTO OTBOIA
HEHTpaIM30BAaHHOTO TIOTOKA TeKyuyel cpenpl. B 30He OTBOma MOXET OBbITh pa3MelleH
OTHENUTEIh TEKydeld Cpenbl Uisl pa3lesieHus JEOOBIX OCTATKOB TEKy4el Cpembl

abcopOeHTa Wi POMBIBOYHOTO CPEICTBA M3 BHITEKAIOIIErO MOTOKA TeKyYel Cpelibl.

B HwxkHell 30He aOcopOepa, MPennoyYTHTEIBHO B OTCTOWHHUKE, HaXOAWTCS, B

o0miem, MECTo mpueMa JJIst 3arpykeHHoro abcopOenra.

ITo menbpLIel Mepe, YaCTUYHO HERTPAIU3OBAHHOTO ITOTOKA TEKY4El CPEbl B 30HE
abcopOuM MOXKeT, MPU HEOOXOTUMOCTH, OBITh COSIMHEH C IPOMBIBOUHOMN JKUIKOCTBIO.

IToparomee yCTpOICTBO MPOMBIBOYHOIO CPENCTBA MPEANOYTUTEIBHO HAXOIUTCS
B BEpPXHEW 30HE WJIM HaJl 30HOH adcopOuuu.

OCOOEHHO MPEaNOYTHTENBHON MPOMBIBOYHON JKUIKOCTBIO SIBJISIETCSI BOJHAS
Teky4asi cpena. [IpoMbIBOYHASI KHIKOCTh B CIOCOO€ MOKET O3HAa4aTh COOCTBEHHYIO
TeKydJasl cpefa, T.e. TeKydas cpela Ha BOJHON OCHOBE, KOTOpas BO3HUKAET B JIPYyroM
MecTe croco0e, WM BOAHYIO TEKY4YIO Cpeldy, MmojaBaeMyro u3BHe. [IpenmnodTuTensHo
NPOMBIBOYHAST KHIKOCTb COIEPKHUT KOHIEHCAT, OOpa30BaHHBIA TNPH OXJAKICHUU
HEUTPAJIM30BAHHOTO TOTOKA TEKyYeH Cpenpl HIKE MO TEUYEeHUIO (Tak Ha3bIBa€MbIH

KOHJICHCAT BepXHel "yacTu adbcopbepa), v/ Wi PeCcHYIO BOIY.

Ilpu coeguHeHMH, MO MEHbLIEW Mepe, YaCTUYHO HENUTPATN30BAHHOIO IMOTOKA
TeKy4el Cpeabl € MNPOMBIBOYHOM KUAKOCTBIO, TPAHCIOPTUPYEMBbIE KOMIIOHEHTBI
abcopOeHTa, Takhe Kak aMHUHBI, MOTYT ObIThb BBIMBITHL. llpu coenuHeHMHM C BOIHOMN

POMBIBOYHOHN KMIKOCTBIO TAKXKE MOXKET YPaBHUBATHCS BOAHBIN OanaHc criocoba, ecim
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H€PE3 BBITCKAKOIIUE TIMOTOKHU TMMEPEHOCUTCA OosnbIie BOAbI, YE€M MNOCTYHNACT YECPE3

BXOOAIIHE ITIOTOKH.
30Ha 0OpaTHOI MPOMBIBKH:

Bribopouno abcopbep MOKET coiep:kaTh TaK Ha3bIBAEMYKO 30HY OOpaTHOM
npoMbIBKU. B 30He 0OpaTHON NMPOMBIBKM HEHWTPAIN30BAHHBIA MOTOK TEKy4deil Cpersl

MOJAT HABCTPECUY MPOMBIBOUYHYIO JKUAKOCTH IIPOTUBOTOKOM.

[TpoMbIBOYHASI 30HA SIBJIIETCS, KAk MpPaBHIIO, cekuueil abcopOepa, KOTOPBIH

HAXOAWTCS HAJ MECTOM 3arpy3ku abcopOeHTa.

[TpennoyTuTe IbHO 30HA OOPATHON MPOMBIBKH COAEPIKUT HATIOJHUTEIH, HACAIKH
W/WITH TapesK| JUTS YIIYYLIeHUsT COSNUHEHUs MOTOKA TEeKy4Yel Cpeabl ¢ MPOMBIBOUYHOM
KHUOKOCTbI0. OCOOEHHO MpPEenrnouYTHTEIBHO 30Ha OOPAaTHOW TPOMBIBKH COINEPKUT
Tapenky, Oojee NPEANOUTUTENbHO KJIANaHHbIE, KOJIMAYKOBBIE TApPENKH, TapeNKH

TOpMaHHa HJIN CETYATBIC TaPECJIKU.

30Ha OOpaTHOW MPOMBIBKH CONEPKUT MPEenrnouTuTenbHo 1 - 7, ocobeHHO
MPEANOYTUTENBHBIMU 2 - 6, U BECbMA MPEANOYTUTENBbHO 3 - 5 TapesioK, WJIH BBICOTA
HaTNOJTHUTENeH (HAMONHUTEeNIe/Haca oK) MPEANOYTHTENIbHO cocTaBisier 1 - 6 M,

0COOEHHO MPEANOYTUTENBHO 2 - 5 1 BeCbMa MPENIOUTHTENbHO 2 - 3 M.

ITpoMbIBOYHAS )KUAKOCTh, B OOIIEM, MPOXOAUT HAJ 30HOH OOpaTHOM MPOMBIBKU
WM B BEPXHEH 4acTH 30HbI OOPaTHOM MPOMBIBKH. B kKauecTBe MpOMBIBOYHON JKUIKOCTH

MOTyT OBITh UCITOJIb30BAHbI PpaHE€E€ Ha3BaHHBIC IPOMbBIBOYHBIC KUAKOCTHU.

MoxHO TmepepadaThiBaTh MPOMBIBOYHYIO JKHAKOCTH uepe3 30Hy OOpaTHOM
NPOMBIBKU. JIJIsi 3TOTO MPOMBIBOYHYIO KHIKOCTb COOUPAIOT MOJA 30HOH MPOMBIBKH,
HampUMep, ¢ MOMOINBIO MOIXOASIIEeH COOPHOH Tapesku, U HACOCOM IMONAKT K BEPX
KOHIIA 30HBI OOPaTHOH MPOMBIBKH. MOXKHO OXJIAIUTh MepepadOTaHHYIO MPOMBIBOYHYIO
KHIKOCTb, JKenaTeNbHO 10 Temmepatypsl 20 - 70 °C, ocobenHno npeanourutensHo 30 -
60 °C. Jlns 3TOro mMpOMBIBOYHYIO KHIKOCTh IejecooOpa3Ho crocody mepekaunBaTh
yepe3 Kysiep. UToObl m30exaTh HAKOIUIEHHUS BBIMBITBIX KOMIIOHEHTOB a0COpOeHTa B
IIPOMBIBOYHOMN JKUIKOCTH, NMPEANOYTUTENBHO MIPOMYCKaTh YacTh OTOKA MPOMBIBOYHON

KUJIKOCTHU U3 30HbI O6paTHOI\/'I MMPOMBIBKH.

Criennduxanys HEUTPAIN30BAHHOTO ITOTOKA TEKY4YEH Cpembl:
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Helitpanu3oBaHHblli  MOTOK  TEKy4Yed  Cpeabl, Kak OIHCAHO  paHee,

MPEIIOYTUTENILHO OTBOAAT Yepe3 OTBOJHOM KaHa B BepXHel yactu adbcopoOepa.

BbI00pOUHO HEWTpPAIM30BAHHOIO IOTOKA TEKy4Yell Cpenbl MOXET NPOXOIUThH

qepe3 KOHACHCATOP.

B kauecTBe KOHIEHCAaTOpa MOIYT OBITh  HCIIOJNB30BAHBL,  HAIpPHMED,
KOHJIEHCATOPBI C OXJAKAAIOLINM 3MEEBHKOM WM TPYOOH CO CIUpPAJbHBIM CBapHBIM
IIBOM, IUIACTHHYATHIM TEIJIOOOMEHHHKOM, IBYXTPYOHBIM OXJIamUTENeM, a TakKXkKe
TEIUIOOOMEHHUKOM C Ty4ykoM TpyO. B oO0mem, KOHAEHCATOp HCHONB3YIOT MpH
temneparypax B amanazone 10 - 60 °C, mpeamoururensHo 20 - 50 °C, ocobeHHO

npennouytutenbHo 20 - 30 °C.

Hefitpanu3oBaHHBIH IMOTOK TeKydel Cpenpl, TOJYYEHHBIH Ha JTame a),
npeanoututensHo  comepxkutr 0,01 - 10 006, u./mMiH. MeraHOJa, OCOOEHHO
npennounTesibHo 0,05 - 5 00. u./MiTH. MeTaHoJa, U BechMa npennounteabHo 0,1 - 3 00.

Y /MJIH. METAHOJIA.

Conepxanne BOABI B HEHTPAIM30BAHHOM IOTOKE TEKyded cpenbl, B 0OLIeM,
coctasJsieT 80 - 100 % koHLEHTpalLuy HACHIEHUs BOJOH B IIOTOKE TeKy4ell cpeabl Ipu

AAHHBIX YCJIOBUAX OABJICHUSA U TEMIICPATYPHI.

Ecnu HeliTpann3oBaHHBIN NOTOK TEKy4el Cpebl UCIONB3YIOT KaK TOBAPHBII ras,
To comepxkanue HaS B HeWTpann3oBaHHOM IOTOKE TeKydel Cpeabl MPeANOYTUTEBHO

coctaBisieT S5 00. u./MiH. unu MeHee, u coaepskanue CO;z cocraisier 2 00.% 1 MeHee.

Ecnn HelTpanu30BaHHBIN NOTOK TEKy4YeH CpPeabl UCTOIB3YIOT KaK CXKUKEHHBIN
NpUpOAHBINA ra3, To comepkanue COz B HEUTpPanU30BaHHOM IOTOKE TEKydel cperbl
NPEANOYTUTENBHO cocTanisieT 100 00. 4u./MJTH. Uil MeHee U 0COOEHHO MPENOUTUTEITbHO
50 06. u./mnH. u MmeHee. Coneprkanue HzS B HEHTpanM30BaHHOM MOTOKE TEKY4EH CPebl
npu LNG (CKXIkeHHOM PUPOTHOM ra3e) NPeANnoYTUTENBHO COCTaBIsteT S 00. 4./MIIH. U

MeHee, 1 0COOEHHO MPEATIOYTUTENBHO 2 00. 4./MJIH. 1 MEHee.
IMTocnenyromas nepepadoTka:

B nononHenune k MoNy4eHUK) HEUTPAIM30BAHHOIO MOTOKA TEKy4eW CpeAbl Ha
JTarne a), HeHTPaIN30BaHHBIHN IMOTOK TEKY4YeH Cpeabl MOBEPraroT OAHOMY Win Oosee u3
CJIEAVIOIINX 3TAroB 00paboTKH:

aa) yajeHue BOMbI,



16

bb) ynanenue pryru;
CC) yajieHue a3oTa,
dd) ynaneHue KOHIEHCATOB MPUPOAHOTO ras3a;, Wi

ee) cxmkenue (LNG)

VrnaneHne BOABI aa) NPENNIOYTHTENBHO OCYLIECTBISIOT B BHUIE ancopoumu
U3MEeHEHUs naBjieHust (WK aacopOruu npu nepemeHHom aasienuu (PSA)) u ocodbeHHO
NPEANOYTUTENIbHO B BHAe aacopOimm m3meneHus: temneparypbl (TSA) wiu B BUze

TJIMKOJIEBON CYLIKH.

PSA nmu TSA MOXHO NOSYYHTD € MOMOIIBIO H3BECTHBIX CIIELHATCTY CIIOCOO0B.
PacrnipocTpaHéHHble BapuUaHTbl BBIMOJHEHHWs] OMMCAaHbI, Hampumep, B Nag, Ashis,
"Destillation and Hydrocarbon Processing Practices", PennWell 2016, ISBN 978-1-
59370-343-1 wnu B A. Terrigeol, GPA Europe, Annual Conference, bepnun, I'epmanus,

230257 mag  2012r.  (https://www.cecachemicals.com/export/sites/ceca/.content/-

medias/downloads/products/dtm/molecular-sieves-contami-nants-effects-consequences-

and-mitigation.pdf).

ITpu PSA nmu TSA npeanodTuTenpHO NPUMEHSIOT LEOIUT, AKTUBHBIN YIOJb UITN
MOJIEKYJISIPHOE CHUTO.
IIpennoururensHo B PSA unu TSA ucnonb3yroT MONEKYJISIpHOE CUTO B BUIE

TBEPIOTO afACOPOUPYIOIIETO BELIEeCTBA.

ITpu rmuKkoneBoil CyIKe NPEeANOYTUTEIbHO UCIIONB3YIOT XKUAKHH a0COpOEHT, KaKk
MoHosTHIeHTIHKONb (MEG), nustunenriukons (DEG), Tpustunenriukons (TEG) win
teTpadTiwieHnKob (TREG). Oco0eHHO MpeanouTUTENbHO B Ka4eCTBE JKHIKOTO
abcopbenta npumensitor TEG.

['TUKONIEBYI0 CYHIKY MOXHO TPOBOAUTH COTJIACHO HM3BECTHBIM CHELHAJIHCTY
BapuaHTaMm criocoba. [IprmMepsl TITUKOJIEBOH CYIIKH Tak)ke, HANpUMEp, MPHUBEICHbI B
Nag, Ashis "Destillation and Hydrocarbon Processing Practices", PennWell 2016, ISBN
978-1-59370-343-1.

[Tocne cymku aa) MOKHO, TPH HEOOX OAMMOCTH, OCYIECTBIISITh JOTIOJTHUTEIbHBIS
sTansl nepepaboTku, Takue Kak bb) ynanenue pryTy, cc) ynanenue azora, dd) ynanenne
KOHJICHCATOB TPUPOMHOTO Trasa M €e) CXKWKEHHE MPUPOMHOTO Tas3a B CIKMIKEHHBIN
npupoaHbIid ra3. [logpoOHOCTH Ha3BaHHBIX BAPUAHTOB CIIOCOOA TaKXKe MPUBEIEHBI B

Nag, Ashis "Hydrocarbon Processing Practices".
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C momompio oxHoro wim 6osee stanoB aa) - dd) OYUCTKU MOTYyHaAOT OOBIYHO
NOTOK TeKy4deill cpenpl, OTBeYaOUUil TpeOoBaHUAM creluUKaMU KOHEYHOTO
noTpeOuTeNs W/UN COBITOBBIX KOMITAHUH, WM IPUPOAHBIN a3 MOKET OBITh IPOAAH KaK
TOBAPHBIN ra3 UM OH MOKET OBbITh CXKHMKEH BO BPEMsI CJIEIYIOLIErO STarna €€) COKUKEHUsI

ans noayuenust LNG.
3arpyskeHHbI aOCOpPOEHT:
Ha stamne a) Takske mony4daroT abOCOpOeHT, 3arpy KeHHbIH KUCIOTHBIMU T'a3aMH.

3arpy)keHHbIH a0COPOEHT MOXKET TMOAABATHCS HETMOCPEACTBEHHO Ha 3Tam b)

pereHepanuu.
DTamn yMeHbIIeHUe aBeHus (P HEOOXOMUMOCTH):

B 0co0eHHO mpeanoyYTHUTENIbHOM BapHaHTE BBIMOJIHEHHUsS MAHHOTO Crocoda
3arpy>keHHbIld abCOpOEHT mepen BBENeHUEeM Ha dTar b) pereHepanuy CHava a mpoXoauT
CHayaJja 3Tan YMEHBIICHHsI TABJICHUSI.

Ha stane ymeHbIneHUsl qaBjeHHs 3arpyKeHHbIE aacOpOUpPYIOIIUEe BELIECTBA, B
o0rieM, HamPaBJISTIOT B OaK YMEHbIIECHUS TaBJICHUSI.

JUiss 3TOro, Kak NPaBWIO, B H3BJEUEHHBIX 3arpy>KEHHBIX aACcOpOUPYIOINX
BEIECTBAX Ha Tapelike adcopOepa YMEHBIIAIOT JaBJIEHHE B IOMOIIBIO JIPOCCETBHOIO
KJIaraHa.

[IpennoyTuTebHO B 3arpy’KEHHBIX aACOPOUPYIOIIMUX BEINECTBAX YMEHBLIAIOT
naBineHue 10 3 - 15 Oap, Oomee mnpenmourutenvHo a0 4 - 12 u ocobeHHO
NPEANOYTUTENEHO 10 5 - 10 Gap.

VMeHblleHWe — JaBJeHWs, KaK  MPaBHJIO, MNPUBOOAMT K  JecopOIuu
c0abCcOpOMPOBAHHBIX YIJIEBOAOPOAOB, KOTOpBIE MEPEXONAT B Ta3oByw (aszy (Tak
Ha3bIBAEMbIIl Ta3 MTHOBEHHOTO HCHapeHus). ['a3 MrHOBEHHOTO HCIAPEHUsT MOMKHO
BEPHYTh B Tpouecc adbCOpOLMH C TOMOIIBI0 KOMIPECCOpa, CKedb Ha MeCTe IS
TIOJTyYEHUS] SHEPTHUH WK CXKedb B (pakere.

bak yMmeHblIeHHs [aBJ€HUs, KaK MPaBUJIO, O3HAYAET KOHTEHHEP, KOTOPbIM HE
COIEP’KUT OCOOEHHBIX BCTPOCHHBIX JJIEMEHTOB. IlpenmodrurenpHbIM OakoM ISt
YMEHbIIIEHUsI NaBlICHHs SIBIISIETCS TaK Ha3bIBA€MbI HCIApPUTENbHBIN Oapaban. B
KavecTBe 0Oaka JJisi YMEHBIIEHUS TaBJIeHUs TakyKe MPUHUMAIOT BO BHUMAaHUE KOJIOHHBI

CO BCTPOCHHBIMH 3JIEMEHTAMU, HAIPUMCED, HAMTOJIHUTELIMU, HACAAKAMU WU TapCIIKaMH.
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Bo Bpemst yMmeHbIIEHUS JIaBJICHHsS [MOJy4YalOT Ta3oobpasHyio (asy (ras
MI'HOBEHHOTO HCIIAPESHUSI).

B BepxHeil yactu Oaka 1)1 YMEHBIIEHHs NABJIEHHs, KaK MPaBWIO, HAXOIUTCS
OTBOZHOM KaHaJI ra3a AJisi rasa, peBpallaroLerocs B ra3oByio ¢asy. B 30He oTBona rasa
MOXKET OBbITh CHOBA IPEANIOYTHTENIBHO PACHOJIOKEH OTHeNUTeNb Tekydel cpenbl. Ilpu
HEOOXOIMMOCTH, U3 ra3a MCHOBEHHOTO MCIApeHUs B APYrod abCOpOLMOHHOM KOJOHHE
MOTYT OBbITh OTHEJIEHBI COJEPIKAIINECs B Hell KUCIOTHBIE ra3bl. Kak mpaBuiio, AJist 3TOro
YACTUYHBIA TOTOK PEreHepUPOBAHHOTO PACTBOPUTENS MOJAIOT B JOMOJHHUTEIBHYIO

KOJIOHHY abcopOruu.

Ha nHe Gaka 11t yMeHbIIEHUS JaBJIEHHs, KaK PABUIIO, COOMPAETCs IO MEHbLIEH
Mepe YaCTUYHO 3arpy>K€HHbIH KUCJIOTHBIMHU ra3aMM, KOTOPBIE HE MEPELUIN B ra30BYIO

da3y, abcopOeHT, 1, KaK MPABHJIO, HAMTPABJISIETCS Ha 3Tar b).
DTan pereHepaLny:

ITo MeHbIIEl Mepe YaCTUYHO 3arpy>KeHHbIE KICJIOTHBIMU ra3aMu aicopOupyromue

BEIECTBA COTJIACHO N300PETEHUIO HAMPABIISIIOT HA HTAl b) pereHepanuy.

Bo Bpemsi 3Tana pereHeparuy, Mo MeHbLIeH Mepe, OJHY YacTh MOJYYSeHHOTO Ha
JTarne a) 3arpy>keHHoro abcopbeHTa pereHepupyIoT B pereHepaTope, MpruueM MoJyvaroT,
1O MEHbIIEH Mepe, YaCTMYHO pereHepupoBaHHbIN aOCOPOEHT M ra3000pa3HbIi MOTOK,
CoZieprKallMii METaHOJ U, MO MEHbLIeW Mepe, OJUH KUCJIOTHBIA ra3. Ilotok Texyuei
Cpenbl MOJKET COIEPIKAaTh OCTATOYHOE KOJMYECTBO BOJbI, KOTOpas He OblLia OTAENIeHa B

30He 0OpPaTHOI MPOMBIBKH.

ITepen BBOmOM Ha 3Tarm b) pereHepanuu ancopOupyrolIee BemecTBO, Mo KpaiHek
MEPE YaCTUYHO 3arpy>K€HHOE KHCJIIOTHBIMU ra3daMiy, MPEANOUYTUTEIIbHO IMPOXOAUT YE€PE3

TEIJIOOOMEHHHUK.

B teriooOMeHHUKe, IO MEHbIIEH Mepe, YaCTUYHO 3arpy’KeHHBIA KUCIOTHBIMH
razaMu a0COpOEHT HarpeBaroT MPEATIOUYTUTENILHO 10 TeMIIepaTypbl B tuana3one S0 - 150

°C, ocobenHo mpenmnoututenbHo 70 - 130 °C u Bechma npeanouturensHo 80 - 110 °C.

B ocobeHHO mpenmouTHTENnbHOR (OpME BBIMOIHEHHS B TETUNIOOOMEHHHKE B
KAQ4eCTBE HATrPEBAIOIEro areHra HCIIONB3YIOT PEereHepHUpOBaHHBI  aOCOpOeHT,
U3BJICUEHHBI W3 OTCTOHHMKAa pereHeparopa. IlpeumymiectBom 53Tol  QOpMBI
BBITIOJIHEHUS SIBJISIETCS TO, YTO TEIUIOBAsl SHEPTHs PereHepUpOBaHHOTO abcopOeHTa u3

stana b) Moxxer ObITh UCTIOJIB30BAHA JUISI HArPeBa 3arpyeHHoro adcopbenra. biaronapst
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5TOMY MOXXHO YMEHBUINTb 3aTpaThl HAa MPOW3BOACTBO SHEPTUM U €€ MOJIyYeHHE CO

CTOPOHBI BCETO MPOLIECCa.
Pereneparop:
CornacHo n300peTeHNIO 3Tall pereHepaliy OCYLIECTBISIOT B pereHepaTope.
Kak npaBuino, pereHepatop BbINOJHEH B BUJI€ CTPUIIIUHT-KOJIOHHBI.
PerenepaTop npeAanoYTUTENBHO COAEPKUT 30HY pereHepanuy U UCIIApUTEb.

Perenepartop npenno4YTUTEIbHO PYHKIIMOHUPYET MPU AABJIEHUHU B BEPXHEH YaCTH
B nuamnasone 1 - 5 6ap, mpennoututenbHo 1,2 - 4 1 0COOEHHO MpeanoYTUTEeNbHbIMHI 1,3 -

2,5 bap.

B orcroiinuke pereneparopa, B 001eM, pacroNioKeH KaHall Ui OTBOJA TeKy4eh

Cpenbl AJisl pereHEPUPOBAHHOTO PACTBOPUTEJISL.

B BepxHell yacTu pereHeparopa, Kak MpaBujIO, HAXOAUTCS OTBOAHOMN KaHal rasa
ANl ra3000pa3sHOro MmoToka. B 30He 0TBOJA rasa NpPeaNOYTUTENIBHO YCTAHOBJIEH

OTAEIUTENb TEKYUYEH CPEABL.

I'a3000pa3HBIii MOTOK HAMNPaBJSIIOT COMJIACHO U300peTeHHIo Ha stanm  d)

KOHJIGHCALIUH, KaK OMHCAHO PaHee.
30Ha pereHepaLnuu:

B ofmem, pereHepaTtop COXEpPXKHUT 30HY pereHeparyy, pPachoJOKEHHYIO Hax
OTCTOMHUKOM U HUK€ NPOMBIBOYHON 30HBI. llpenmodrurenbHO 30HON pereHepanuu
CUMTAIOT OOJIACTh pEreHepaTopa, B KOTOPOH 3arpyskeHHbIH aOCOPOEHT COeMUHSIETCS C

napom, 00pas3yrIUMCS Mepe]] UCIAPUTEIeM OTCTOWHUKA.

JUist ynydIneHus: KOHTaKTa U CO3/aHUsl OOJbIIell MOrpaHUYHOW MOBEPXHOCTH
MaccoOOMeHa 30Ha PEreHepaly COMAEPIKUT, KaK IPABUJIO, BCTPOECHHBIE 3JIEMEHTBHI
HanpuMep, HAMTOJHUTENH, HACAKU /WM TapesKH, TAKUE KaK KJIAMaHHAs, KOJMAavYKOBas

Tapenka, Tapenka TopMaHHa WK ceTdyaTast Tapeska.

Ecnu 30Ha pereHepauuu COAEp>KUT HACAAKU WJIM HAIOJHUTENH, TO BBICOTA
HACaJIOK/HATIOJIHUTENICH B 30HE PereHepaluy MPeAOYTHTEIbHO HAXOUTCS B THATIa30HE

5 - 15 m, ocobeHHO mpeanouTUTENBHO 6 - 12 M 1 BeCbMa MPEANOUTHTENBHO 8 - 12 M.
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Ecnn 30Ha pereHepanuy CONEPKUT TAPEIKU, TO KOJUYECTBO TAPEJIOK 30HBI
pereHepaluy TMPEANOYTHUTENbHO Haxoaurcs B auamazoHe 10 - 30, ocobeHHO

MPEANOYTUTENBHO 15 - 25 1 BecbMa npeanouTuTensHo 17 - 23 rapenku.

B k0J0HHE ¢ HanONMHUTENIEM HIIH HACaJJOUYHON KOJIOHHE 30Ha pEereHepatii MOKET
ObITh Jajiee pasfelieHa Ha HECKOJNbKO YYaCTKOB, MPEANouTHUTENbHO 2 - 4. Mexay
y4aCTKaMHM 30HbI  pereHepalmud MOTyT OBbITh  PACMONIOKEHbl  HECYLIHe U
NMONAEPKUBAIOIINE W/WIM  pPACTIPENEUTEbHbIE TApesKh, KOTOpbIE YJYYIIaoT

pacrpeneneHre TeKy4deil cpezbl Mo BCEMY TMOMEePeuHOMY CEYEHHIO pereHepaTopa.

Kak mnpaBmio, 3arpykeHHbII a0COPOEHT MpPEANOYTHTENbHO HANPABJSIIOT B
BEPXHIOIO 30HY WJIM HAJl 30HOU PereHepaluy U HIKE 30HbI IPOMBIBKU B perenepartop. B
NPOTHUBOTOKE C a0COPOEHTOM, MPOXOSIIUM BHH3 Yepe3 30Hy pPEereHepalnu, B STOH 30HE

MOCTYIaeT nap, 0OPa30BaBIINIICS B UCTIAPUTEIE.
OTtcToitHuK:
30Hy pereHeparopa HIKE 30HbI pereHepalii, B 00IIeM, Ha3bIBAIOT OTCTOWHUK.

B 310l obnactu pereHepupoBaHHBIN a0COPOEHT OOBIMHO COOMPAOT U MONAIOT B
UCTIAPUTEJTb Yepe3 OTBOIHOM KaHaJ *KUIKOCTH B HIDKHEH YaCTH pereHeparopa mno tpyoam

W/WJTH YaCTUYHO BO3BPAIIAIOT B aOcopOep B BUAE pereHepupoBaHHOTO abcopOeHTa.

OtcroiftHUK MOXKeT OBbITh pas3zeseH COOPHBIM IHOM, PACIOJOKEHHBIM MEXITY
OTBOJIHBIM KAaHAJOM OTCTOMHMKA M MECTOM TMOJa4yu Mapa, KOTOpbI oOpasyercs: B

UCIIapuUTeIe.
Hcnapurens:

Kak mnpaBujio, mo MeHbIIeld Mepe, 4acThb pereHepupoBaHHOro abcopOeHTa

HaNpaBJISAIOT B HCIIAPUTENb U3 OTBOJHOI'O KaHajla OTCTOIHIKA pereHeparopa.

IIpennoutuTeNbHO OTBOAHOM KaHaj OTCTOMHHMKA W3 pereHeparopa MOJHOCTBIO
BXOOUT B HUCHAPUTECIIb. HCHapI/ITeJ'Ib OOBIYHO O3HAYAET KHUIISTHUIBHHUK (I/ICHapI/ITCJ'Ib
MapoBOrO KOTJIA), HCIAPHUTENb C ECTECTBEHHOM LUPKyJsAnueil (TepMocudoH) win

BBINIAPHOU anmnapar C NPUHYAUTENbHON HUPKYJISLUEH.

Vcnapurens pereHepaTopa IpeaIouTHTENEHO PACIIONOKEH 32 PEreHepaTOpOM U

COEIMHEH C OTBOAHBIM KaHAJIOM OTCTOMHHKA C MIOMOIIBIO TPYO.

Hcnapurens, B obmem, HarpeBatoT 100 - 150 °C, 0ocoOeHHO MpeanoYTUTENBHO

105 - 140 °C u Becbma npeanoururensHo 110 - 130 °C.
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B ucnapurene, no MeHbliel Mepe, B 00IIeM, BBINAPUBAIOT YaCTh BBITSKKH M3
OTBOJHOIO KaHaJla OTCTOMHMKAa M BO3BpPALAOT B pereHeparop. Brpbickusanue
o0Opa3oBaBIIerocsi mapa W HEMPEBPALIEHHBbIX B Map TEKYYMX CPel MPEATIOYTUTENHHO

MPOUCXOAUT IO 30HOMU pereuepanuu, nNpeaAnOIYTUTEIILHO B OTCTOMHHKE pereueparopa.

Ecnu B OTCTOMHUKE pacroyio’KeHa AOMOIHUTENbHAs cOOpHast Tapeska (COOpHBIH
NOANOH), TO THoAady OOpas3yloINerocs mnapa MPeNnoOYTUTENbHO OCYLIECTBISIIOT IOJ

cOOpHO¥ TapesKOi.
30Ha 0OpaTHOI MPOMBIBKH:

CornacHo W300pETEHHIO pereHepaTop Haxa 30HOH pereHepanuu, OCOOEHHO
NPEANOYTUTENIFHO HaJl MECTOM IOAaYH 3arpy’KeHHOro adbcopOeHTa, CONEp>KUT 30HY

00paTHON MPOMBIBKH.

30Ha O0OpaTHOW TPOMBIBKH, KaK TMPAaBWJIO, BBHIIOJHEHA B BHIE CEKIUH

pereHeparopa, pacrojoKeHHOH Ha/l 30HOH pereHepaLiH.

[IpenmouyrurensHO 30Ha OOPATHON MPOMBIBKU COAEPKHUT BCTPOSHHBIE 3JIEMEHTHI,
0COOEHHO MPEATIOYTUTENILHO HAIMOJHUTEIH, HACAIKH W/UIU TAPENKH I yJIydIIeHUsS
COCMHEHHs] TIOTOKAa TEeKy4el Cpenbl ¢ TPOMBIBOYHOM KHUIAKOCTBIO. (OcoOeHHO
MPEINOYTUTENIbHO, CEKLUUs MPOMBIBKH HMEET Tapesikd, 0ojiee NPeArnoYTHTEIHEHO

KJIaITaHHBIC TAPEJIKU UJIU KOJIITAYKOBBIC TAPCJIKU.

B mpeanouTtuTenbHON (GoOpMe BBITONIHEHUS, BCTPOSHHBIE 3JIEMEHTbI SIBJISTFOTCS
HATOJIHUTENISIM ~ W/WJIM  HacagkaMu. BweicoTa Hacaaok (HamoJHUTeNel/HacamaokK)
NPEANOYTUTENIbHO HAXOAUTCS B nuana3one 1 - 10, 0coOeHHO mpeanoyYTHTENbHO 2 - 8 U

0oJiee MPennoYTUTENBHO 3 - 6 M.

B Becpbma mpeanoyTHTENbHOHN (hOpME BBITIOJIHEHUS 30HA OOpPATHOHM MPOMBIBKH
COIEPKHUT TapeJIKH, OCOOEHHO MPEANOYTUTENBHO KJIAIAHHBIE TAPEITKH WITH KOJITTAYKOBBIE
TapeJKy, MPUYEeM KOJIUYECTBO TapENIOK MPEANOYTUTENIbHO HAXOAUTCA B AMANa3oHe 3 -

20, ocoOEHHO MPENMOYTHTENBHO 4 - 16 1 BecbMa NMPennoYTHTENBHO 6 - 12 Tapenok.

B BepxHeli yacTu 30HBI MPOMBIBKM WM HAJ 30HOH IPOMBIBKM MOKHO
JOTIOJTHUTEIFHO K BO3BPAIEHHOMY KOHAEHCATy W3 dTamna d) moaaBaTh MPOMBIBOYHYIO

JKHUAKOCTB.

B kauecTBe mMpOMBIBOYHON KUAKOCTH, KaK MPABWIO, UCHOJB3YKOT BOAHBIN WU

clierka HEHTpPaJIM30BaHHBIH BOIHBIA pPAcTBOP, OCOOEHHO MPENNOYTHTEIBHO BOIY.
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TemmnepaTypa npoMbIBOUHON KUAKOCTH, KaK NMpaBUIIo, HaxoauTcs B auanasoxe 10 - 60 °C,

npennoututesbHo 20 - 55 °C u ocobenHo npexnnoututesnbHo 30 - 40 °C.

B 30He 0OpaTHON NPOMBIBKH OCTATOYHOE KOJMYECTBO MPUHECEHHBIX aMHUHOB
MOXKET BBIMBIBATHCSI U3 a0COpOeHTa, TakuMM OOpa3soM KHCJIOTHBIH OTpabOTaHHBIN ras,
BBIXOZSLINN M3 PEreHepaTopa, B OCHOBHOM He COAEep KUT aMuHbl. Kpome Toro, B 30He
00paTHO¥ MPOMBIBKHU COIEPKaHUE BOABI B Ta30BOM MMOTOKE, KOTOPBIH MOJyYeH B BEPXHEH
YaCTH PpereHepaTopa, MOXKeT ObITh YMEHbBIIEHO, TaK KaK ITPU KOHTAKTe ¢ O0JIee XOJOMHbIM
IIPOMBIBOYHBIM CPEICTBOM YacTh MapoOOpa3HOW BOIbI MOXKET KOHIEHCHPOBATHCS.
[IpeumyiecTBOM 3TOrO SIBJISETCS TO, YTO 3Ty BOAY HE HYXKHO OTHENSTh Ha
MOCJIEAYIOLUIeM JTane MUCTHIUSIIUN, W Ta3000pasHblil MOTOK, OO0pa30BaBLIMKCS B
BEpXHEW 4acTHU pereHeparopa, OymeT nMeTh Ooyiee BBICOKOE COIEp’KaHHE METaHOJA.
Takum oOpa3om, 30Ha OOpaTHON MNPOMBIBKH OOeCNedYnBaeT KOHLEHTPUPOBAHUE
METaHOJIa B ra3000pa3HOM IOTOKE, IMO3TOMY €ro HE HYJKHO PasfessiTh B CIEeNyroInel
KOJIOHHE, HO TMOCJIEAYIOIEro 3Tana KOHIEHCALMU JOCTATOYHO, 4YTOOBI TMOJYYHTH
METaHOJI C YHUCTOTOH, KOTOpas MO3BOJISIET HCIOJb30BaTh €ro MOBTOPHO B Ka4yeCTBE

WHTHOUTOpA.
JTar ¢) peupPKYJISIIIH;

CormacHo wu300pereHno 00pa3oBaBLIMICA B OTCTOWHUKE pereHeparopa

pereHepupoBaHHbII a0COPOEHT M3 3Tana b) BO3BpALIAIOT HA 3Tan a) abcopOrmu.

IIpu >TOM BO3BpaT pereHepupoBaHHOro abcopOeHTa, Kak OMNHMCAHO paHee,

MIPOMCXOIUT B OJTHOM M3 MECT Mojaa4yu adbcopOepa it pereHepupoBaHHOro abcopOeHTa.
Oran d) KOHAEHCALIUH!

["a3000pa3HbIii OTOK U3 pereHepaTopa COrACHO H300PETEHUIO HAMPABIISIOT Ha

stan d) KOHIEHCAIIHH.

Ha stane koHAeHCALK KOHAEHCAT, COAEP KA METaHOJ, MEPEKOHICHCUPYIOT
U3 ra3000pa3HOro moToka u3 3tama b) (CTok koHneHcata). KoHnmeHcaT Takke MOMKET
colepkaTh BOMY, KOTOPYIO HE OTHEIWIM B CEKIHH OOpaTHOW MPOMBIBKH.
HenepekoHIeHCHPOBaHHYIO Ta30BYIO (pa3y MPEANOUTHTENbHO OTBOASAT M3 crocoda B

BUZIe OTPaOOTaHHBIX Ta30B (OTpabOTaHHBIMN Ta3).
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HpeI[HO‘{TI/ITeJ'IbHO oTall KOHACHCAIWU OCYIICCTBJIAIOT TaKUM 06pa30M, qTOo
ra3o00pa3HbIii IOTOK U3 3Tana b) MPOXOIUT Yepe3 OAWH miu Oojiee KOHIEHCATOPOB
(nenermaTopoB pereHepaTopa).

JledpnerMaTopbl OOBIMHO COIEPIKAT TEIMJIOOOMEHHUK U pe3epByap, B KOTOPOM
xuakast pasa MoxeT ObIThb OTAeNeHa OT ra3oBod (asel ((pazoBelil pazaenuTeIbHBINH
pesepByap). OnHaKo TEINIOOOMEHHUK U Pe3epByap TaKKe MOTYT ObITb OOBEINHEHBI B

OJHH 3JICMCHT.

JlednermMaTopsl pereHepaTopa SKCIUTyaTUPYIOT TAKUM 00pa3oM, 4TO METaHOMI U
NPUCYTCTBYIOIIAsL, MPU HEOOXOIUMOCTH, BOAA KOHAEHCHPYIOTCS, B TO BpEMsl Kak
KHCJIOTHBIE T'a3bl OCTAOTCS MPEUMYLIECTBEHHO B I'a30BOM (aze.

B kauectBe nedaermMaTopoB pereHepatopa MOIYT OBITh HCIOJB30BAHBI,
HanpuMep, KOHASHCATOPBI C OXJAKAAIOLUINM 3MEEBHKOM WUJIM TPYOOH CO CIUpPabHBIM
CBApHBIM IIBOM, JIBYXTPYOHBIM OXJIAIUTENIEM, & TAKXKE TEIUIOOOMEHHUKOM C ITyYKOM
TpyO.

B of0mewMm, nednermaTop pereHeparopa HCIONB3YVIOT NPU TEMIEpaTypax B
mnarnasone 10 - 60 °C, npeanoututensHo 20 - 55 °C, ocobenHo nmpeanourutensHo 30 -

40 °C.

B npennouruTenbHOM (opme BBINOIHEHUS, ra3000pa3Hblii MOTOK U3 3Tamna b)

IPOXOZIUT Yepe3 OAMH edierMaTop pereHeparopa.

B npyroii npeanoyTuTensHON (OopMe BBITOTHEHUs ra3000pa3HbIi MOTOK U3 STana
b) mpoxoauT uepes aBa aederMaTopa pereHepaTopa.

[IpennoyrurenbHO MEPBBIA U3 ABYX nedJIErMaToOpoOB pereHepaTopa OXJaKIArT
BO3JIyXOM HJTH BOOH JJIsl OXJIAKICHUS, & BTOPOH M3 IBYX NedIerMaTopoB pereHeparopa
OXJIQXKAAIOT OXJIAKJAIOIIEH TeKy4del Cpeon.

B obmewm, nepBeiii neduerMaTop pereHeparopa UCIONb3YIOT MPU TEMITEpaTypax
20 - 60 °C u npeanoururenpHo 25 - 45 °C.

Bropoii nednermarop pereneparopa, B 00IIEM, HCHOJB3YIOT C OXJIAXKAAOLICH
TeKyuell cpenoii nmpu temneparypax 3 - 20 °C, npennoururensHo S - 15 °C, ocobenHo
npennouytutensHo S - 10 °C.

[IpeumymecTBoM (OpMBI  BBIIOJHEHHS C, [0 MEHBbIIEH Mepe, IBYMs
nedrermMaTopaMu SIBIISIETCS TO, YTO KOHIEHCAT U3 BTOPOro aeduermaropa nmeer Gosee
BBICOKOE€ COZEpPKaHHE METAHOJA, U, TAKUM 00pa3oM, MOXET OBbITh HCIIOJIb30BaH Jlajee

0e3 [OMOJHUTENbHON mepepadOoTKM B KAa4eCcTBe MHICHOUTOpa B HEOUHIIEHHOM
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npuponHoM rasze. Jlanee npenMyInecTBoM (OPMbI BBIIOJHEHUS C, IO MEHBIIEH Mepe,
aByMsi nedierMaTopamMH SIBJSIETCS TO, YTO COJEpXKAHME METaHOJa B KHCIOTHOM
OTpabOTaHHOM ra3e MOXKET YMEHBINATHhCS, TaK KaK MPH HU3KUX TEMIIepaTypax MOXKET
NEePEeKOHIEHCUPOBATLCST OOblIee KOJNUYECTBO METAHOJNA. JTO IMO3BOJSIET YBEIHYHTH
JOJIIO pereHepanyy MeTaHoa, Harpumep, 1o onee yem 80%, OTHOCUTENIBHO METaHOIa,

BBEICHHOTO B CIOCO0.
BosBpar konaeHcara u3 3tana d) B 30Hy 0OpaTHOM MPOMBIBKH PereHepaTopa.

CornmacHo wu300peTeHHIO YacThb KOHAEHcaTa w3 dTanma d) KOHIEHCcAaluu
BO3BpAINAIOT HA3aJ] Ha ATam b) pereHepaiuu.
UYacTte KOHAEHCaTa U3 3Tana d) KOHASHCALMH OTBOAST W3 Croco0a, U 3Ta 4acTb

SIBJISIETCS] PET€HEPUPOBAHHBIM METAHOJIOM.

CooTHomeHne BO3BpaTa OTHOCHUTENBHO TOTOKAa KOHJIEHCaTa (COOTHOLICHHE
BO3BPAIIEHHOTO KOH/IEHCATa U BBIBEICHHOTO U3 CIIOC00a KOHIEHCATa) MPEATIOYTHTEIIEHO
HaxoauTcss B auama3oHe S5 - 100, ocobenno npemmoututenbHo 10 - 70, BecbMma

npeanoutuTensHo 12 - 40 u ocobeHHOo mpeanodYTuTeNnbHo 15 - 38.

CornacHo u300peTeHHIO BBEAEHHE KOHAEHcaTa u3 dTanma d) KOHAEHCcAlHuu
MPOUCXOANT B BEPXHEH 30HE WJIM HaJ 30HOW OOpaTHOI MPOMBIBKH pereHeparopa Ha

stane b).

ITpu HEoOXOAMMOCTH, BMECTe C KOHAEHCATOM M3 STama d) JOMOJHHUTENIbHO B
pereHepaTop MOKHO BBOJAWTH IPOMBIBOUHYIO JKHIKOCTb, KaK OBLIO OIHCAHO BBIIIE.
BBeneHne MOXHO OCYINECTBISATH uepe3 TO K€ CcaMoe MeCTO Imojpadd. BaeneHue

IIPOMBIBOYHOTO CPEICTBA TAK)KE€ MOKHO OCYLIECTBIISITh Yepe3 OTAEIbHOE MECTO MOJAuH.
YcrpoticTsa:

[IpennmoyTuTeabHbIE YCTPOHCTBA, B KOTOPBIX MOXKHO OCYIIECTBISITH CIIOCOD

COTJIACHO M300PETEeHHIO, CXeMAaTUYHO TIpencTaBiieHbl Ha Durypax 1 - 4.

@urypsl 1 u 3 mpexnctaBisroT GOpMy BBIMOJNHEHHS, B KOTOPOH pereHepaTop
comep kut onuH aeduermatop. @Purypsl 2 v 4 MPEeaCTABISIOT NPEANOYTUTENBHYIO POpMy

BBITIOJIHEHMUSI, B KOTOPOH PEereHepaTop COAEPKUT NOMOIHUTENBHO [Ba Aediermaropa.

Ha ®@urypax 1 - 4 abcopOep npexncrapiieH B Buae aOCOPOLIMOHHON KOJIOHHBI.
AbcopOnHoHHas KOJIOHHA MPEANOYTUTENBHO COAEPKUT 30HY abcopbuuu. B

paMKax HaHHOTO U300peTeHust 30Ha aOcopOLMU MpencTaBiseT COOOH CEKLHIO
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abcopOLIMOHHON KOJIOHHBI, B KOTOPOU MOTOK TEKyUeH Cpebl COEAUHSIIOT ¢ abcopOeHTOM
st MaccooOMeHa. JIyisi yJydlleHHs KOHTaKTa U CO3AaHusi OOJNbINeH MOrpaHHMYHOM
MOBEPXHOCTH MaccOOOMEHa 30Ha a0COPOLMU MPEATIOYTUTEIBHO COASPIKUT BCTPOCHHBIE
3JIEMEHTBI, HAalIPUMep, HAMTOJHUTENHN, HACAAKH W/VJIH TapEIIKH.

[Ipy WCHONB30BAaHMM KOJOHHBI C HAIMOJHUTENSIMM WJIM HAacagkaMH 30HA
abcopOuMK MPEennoOYTHTENBHO pa3leieHa Ha JBEe-4eThIpe PACIHOJIOXKEHHBbIE OPYT HaJ
IPYrOM CEKIHH, KOTOPbIE OTHENIEHBI APYT OT APyra HECYIIUMH M MOIAEPKABAFOIIMMU
W/ pacTIpeeuTeTbHBIMU TapeIKaMu.

Ecnu 30Ha abcopOumu COAEPKUT HATMOJNHUTENM WM HACAIKU, TO BBICOTA
HaTOJTHUTEJIEI/HACaIOK B 30He aOCOPOLIMH MPENMOUTUTENBHO HAXOAUTCS B THAMA30HE 5
- 20 M, 0COOEHHO MPEATIOYTUTENBHO 6 - 15 M U BeCbMa NPEANIOUTUTENBHO 8 -14 M.

Ecnu 30Ha abcopOuMu COAEP)KUT TapesiKh, TO KOJMYECTBO TapesioK 3OHBI
abcopOuuu mpeamoYTUTEIPHO HaxoawTcs B nuamasoHe 8 - 30, ocobeHHO

MPEeAnoOYTUTENBHO 12 - 25 1 BecbMa NpeAnodTUTENbHO 15 - 23 Tapenku.

B HwkHeli wactu 30HBI abcopObumu MM MOA HEH HAXOAWTCS IOJAroIee
YCTPOMCTBO ISl HEUTPATU30BAHHOIO OTOKA TEKYUY€H CPeibl.

Ceexwuii aOcopOeHT MOXHO TMOJaBaThb B BEPXHIOK YacTh WM HaJ 30HOM
abcopOuuu uepes3 noparomiee ycrpoiictso. [logaua ceexero adbcopOeHTa Tak:Ke MOMKET
BKJIFOUATh B ceOsl MOAa4dy OTAEIbHBIX KOMIIOHEHTOB a0COPOEHTa, TaKMX KaK 3aTBOPHAs
BOJA.

PerenepupoBaHHbIil a0COPOEHT MOXKHO IOABATD Yepe3 TO JKe CaMoe MOAoLIee
YCTPOMCTBO WJIM Yepe3 OTAEIbHOE MOAA0IIEe YCTPOUCTBO, KOTOPOE TAK)Ke HAXOIUTCS B
BEpXHEW 4aCTH WM HaJ 30HOU abcopOumu.

Han 30HO# abcopOumu, MpeAnoYTUTENbHO B BEPXHEH 4acTH aOCOpPOLMOHHON
KOJIOHHBI, TPENNOYUTENIbHO HAXOAWTCS OTBOJHOW KaHAN Uil HEUTPaIM30BAHHOTO
MOTOKA TeKy4eH Cpeabl.

B 30He OTBOOHOrO KaHama IJIsl HEHTPAIM30BAHHOTO TOTOKA TEKY4YeH Cpensl
NPEANOYTUTENIbHO YCTAHOBJICH OTAENIUTENb TEKYIEeH CPeabl.

[Tonarommee  yCTPOWCTBO  IJIsI NPOMBIBOYHOTO  CPEACTBA B OCOOEHHO
NPEATNOYTUTENbHONH (pOpPME BBITIOJIHEHUS] HAXOAUTCS B BEPXHEH 30HE MM HaJ 30HOH
abcopOuuu.

B Becepma mnpeamoututenpHOW (opme BbIMOMHEHHs adcopOep BbIIE 30HBI

abcopOumu COREeP>KUT TOMOIHUTENBHYIO 30HY OOpaTHON MPOMBIBKH.
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30Ha OOpaTHOWH NpPOMBIBKH, KakK MpPaBHJIO, SIBISIETCS YYaCTKOM abcopOepa,
BBITIOJIHEHHOTO B BUJI€ YCHJIMBAIOIIEH YacTH, PACIOJOKEHHOW HaJ MECTOM IMOAauu
abcopOenTa. IlpennoururensHo 30Ha OOpPATHON MPOMBIBKH COINEPKUT HAIMOJHUTEIH,
HACaIKW W/WIK Tapenku sl YJIyYLIeHWs COeIMHEHHsI TMOTOKa TeKyded cpenbl ¢
MPOMBIBOYHOMN KHUIAKOCTBIO. OCOOEHHO MPEANOYTUTENFHO 30Ha OOpPAaTHON MPOMBIBKU
COAEPIKHUT Tapesku, Oojiee MPEANOYTHTENbHO KJIAMaHHBIE, KOJMAYKOBbIE TapesKy,
Tapeiakd TOpMaHHA WA CETYATHIE TAPEIIKH.

[IpennoututenbHO HAJ 30HOM MPOMBIBKM HAaXOAUTCA TMOAAKOIIUN KaHAJ AJis
MIPOMBIBOYHOTO CPEICTBA.

30Ha OOpaTHOW MPOMBIBKH CONEPKUT MpenrnodTureapHo 1 - 7, ocobeHHO
MPEANOUYTUTENBHBIMU 2 - 6, U BECbMa MPEANOYTUTENBHO 3 - 5 Tapenok, WM BbICOTA
HaTNOJTHUTENIeH (HAMONMHUTENIeH/HaCaOK) MPEANOYTHTENIbHO COoCTaBsier 1 - 6 M,

0COOEHHO MPEATIOUTUTENBHO 2 - 5 1 BeCbMa MPENOYTHTENBHO 2 - 3 M.

ITon 30HOH OOpaTHOH NPOMBIBKM MOXKET OBITh PACIHOJIOKEHA COOHMparoInast
Tapesika, Ha KOTOPYH COOHMpAaOT MPOMBIBOYHYIO JKHAKOCTb JJIsl MOCJEAYHOLIEH
MOBTOPHOM permpKysiuun. [Ipr 3TOM perMpKyISLUI0 OCYIIECTBIISIOT, KaK MPaBUIIO, C
IMOMOIIBIO HACOCA, KOTOprfI noaacT € MOMOIIBIO HAKAaYUBaHUS MPOMbBIBOYHYHO YKUAKOCTDH
co cOOpHOM TapesKy B Mofaromui kaHas. [lpu permpKy sy mpoOMBIBOUHYIO XKUIKOCTh
MOKHO OXJIQXKIaTh C MOMOLIBIO TETNIOOOMEHHHKA.

B HwkHel 30He abcopOepa MpPEANOYTHTEIbHO HAXOAWUTCS OTBOMHON KaHal
JKUIKOCTH JJIS 3arPyKEHHOTo abcopOeHTa.

B npeanourutensHOW (OpMe BBINIOJHEHUS, MEXKIY OTBOISALIMM KaHAJIOM
TeKyuel cpebl 1Jis 3arpy keHHoro abcopOenTta Ha abcopOepe 1 MOAAIOLTUM KaHAJIOM ISt
3arpykeHHoro abcopOeHTa Ha pereHepaTtope HaXOAMTCs TEIUIOOOMEHHUK. B kadecTBe
HarpeBaTesiss Ui OTOrO  TEINIOOOMEHHHKA  MPEANOYTUTENIBHO  HCIOJB3YIOT
BO3BPAILEHHBIN MTOTOK PEreHePUPOBAHHOIO a0COpOEHTa OT OTCTOWHHKA pereHepaTopa K
abcopbepy. B mpenmodrutenpHONH (OpMe BBIMOJHEHHUS, MOKHO YMEHBIIHUTD
noTPeOHOCTh B SHEPTHH.

Ha ®@urypax 1 - 4 oTBOgHOH KaHaN KUAKOCTU abcopOepa COeNMHEH C TIOMOIIBIO
TEMJI000MEHHHKA C pereHepaTopoM b) ¢ TOMOIIBIO TPyO.

TeHJ'IOO6MeHHI/IK MOXKET 6bITb BBITIOJTHEH KaK INIACTUHYATHIN TeHJ'IOO6MeHHI/IK
WIH TPyOUaThlil TEMIOOOMEHHHK. B kadecTBe HarpeBaroIlero areHTra Terio0OMEeHHUKA

MPEINOYTUTENILHO MPUMEHSIFOT TIOTOK OTCTOMHHKA U3 pereneparopa b).
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Perenepatop Ha @urypax 1 - 4 Taxxke COAEPKUT 30HY PEreHepaLuy, UCIIAPUTEIb,
MOJAKO LN KaHAJ 3arpyKeHHOro a0copOeHTa, OTBOAHON KaHAJ JKUAKOCTH B OTCTOHHUKE
pereHeparopa, 30Hy 0OpaTHOH IMPOMBIBKH U MECTO OTBOZA (OTBOJA ra3a) B BEpXHeil 30He
perexeparopa.

[IpeamouTHTENbHO 30HOH pereHepanyy CUUTAIOT OOJNACTh pereHepaTopa, B
KOTOpPO# 3arpyKeHHbIii a0COpPOEHT COeNMHSETCS] C TapoM, OOpa3yIOLIMMCS Mepen
HCTIApUTENIEM OTCTOMHHKA.

JUisi ynydIneHus: KOHTAKTa U CO3/aHusl OOJbIIell MOTrPaHUYHOW MOBEPXHOCTH
MaccooOMEeHa 30Ha pereHepalul COAEPIKUT BCTPOCHHBbIC JJIEMEHTBI, HAIpPUMED,
HATIOJIHUTEITH, HACAIKU W/ITH TapeJIKH.

IIpn wucnonp30BaHUM KOJIOHHBI C HANOJHUTENSAMH WM HacaJkaMu 30Ha
pereHepaLiy MPEeANOYTUTEIBHO pa3fiesieHa Ha JBe-ueThIpe PaclojoKeHHbIe IPYT Hal
APYTOM CEKLMH, KOTOpble OTAEJEHbl APYT OT APyra HEeCYIIUMHU U MOAAEPKUBAIOIIUMU

W/WITN pacTipeieNTEIbHBIMH TaPEIKaMH.

Ecnu 30Ha pereHepauuu COAEP>KUT HACaAKW WM HAINOJHUTENIH, TO BBICOTA
HACaZ0K/HAMOJHUTEJIEH B 30HE pereHepalui MPeANOYTUTENBHO HAXOIUTCS B INAIIA30HE
5 - 15 m, 0coOeHHO nmpeanoYTUTENBHO 6 - 12 M 1 BeCbMa MPEANOYTHTENBHO 8 -12 M.

Ecnu 30Ha pereHepanuu COAEPIKUT TapesKH, TO KOJIMYECTBO TapeIOK 30HBI
pereHepaliy TMPEANOUYTHUTENbHO HaxoAaurcs B auamazoHe 10 - 30, ocoOeHHO
MPEANOYTUTENBHO 15 - 25 1 Becbma npeanodtutenbHo 17 - 23 tapenku.

Han 30HOMN pereHepauyy WK B €€ BEPXHEH 4acTH, KaK IPAaBHJIO, HAXOAUTCS
TOJAFO LM KaHAJT AJIs 3arpyKeHHOro abcopOeHTa.

Pereneparop Ha @urypax 1 - 4 Taxke COAEPKUT UCTIAPUTEND.

Ucnapurens  mpenrnouTUTENbHO — SIBIASETCS  KUIMSATUIBHUKOM,  BBITAPHBIM
anmnapaToM C €CTECTBEHHON LIMPKYJISALIUU WIH BBITAPHBIM aIapaToM C IPUHYIUTEIbHON
LUPKYJIALUEH.

Hcnapurens npeanouTUTENbHO COEIMHEH C OTBOJHBIM KaHAJIOM TeKy4del cpenbl
B OTCTOHHHUKE pEreHeparopa ¢ MmoMoubio TpyOrl. OTCTOMHHMKOM, B 0OIIEM, Ha3bIBAIOT
00J1aCTh 1O/ 30HOH pereHeparum.

OOpa3oBaBIIyIOCS B HCIAPHUTENE CMECh Napa W TEKYYHUX CpEN HAIPABISIOT
MPEANOYTUTENBHO HaJl OTBOHBIM KaHAJIOM TeKyUel cpe/ibl B OTCTONHUKE, HO MO 30HON

pereHepaly B HIDKHYIO 30HY pereHepaTopa depes NOAAOIINH KaHaJ.
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B npyroii mpexmoutuTenpHONH (popMe BBIIOJHEHMsS OTCTOMHHMK pereHeparopa
pasmeneH cOopHoil Tapenkoil. CoOuparomuiicss Tam abCOpOEHT MOJalT B
teruooOMeHHuK. [logauy mapa u perupKyIALn0 TeKydel Cpeapl OCYIIECTBISIIOT TOA
cOOpHOIT TepeNKOii.

Perenepatop Ha Purypax 1 - 4 Ttaxke COAEpPKUT OTBOAHOW KaHA MAJIs
oOpa3oBaBIIerocst BO BpeMsi pereHeparuu razooopassoro noroka. OTBOIHON KaHAT IS
00pa30BaBIErocss BO BpeMsi pereHepaluy ra3o00pa3sHOro MOTOKA MPEANOYTHTETHHO
pacrosiokeH B BepxHel wacTu pereHeparopa. IIpeamodrurenbHO B 30HE OTBOAHOIO
KaHaJja PacrojoXeH OTAENUTENb TeKyuel CpeblL.

Pereneparop Ha @urypax 1 - 4 Takxke COOEPKHUT 30HY OOpPATHOH NMPOMBIBKH,
KOTOpasi COAEPKUT BCTPOCHHBIE DJIEMEHTHI.

Ha ®@urypax 1 u 2 30Ha 00paTHOM MPOMBIBKH B KAY€CTBE BCTPOSHHBIX 3JIEMEHTOB
COIEPKUT HACagKW WM HANOJHWUTENH, NPUYEM BBICOTA HACAJOK/HATIOJHHUTENEH
NPENMOYTUTENIFHO HAXOAUTCS B Anana3oHe 1 - 10 M, 0cOO€HHO MpeanodTUTENhHO 2 - 8 M
Y BECbMa NPEANIOYTUTEIBHO B IHANA30HE 3 - 6 M.

Ha ®@urypax 3 u 4 30Ha 00paTHOI MPOMBIBKH B KAY€CTBE BCTPOSHHBIX 3JIEMEHTOB
comepxut Tapenku. OCOOEHHO MPEATIOYTUTENbHO KOJMYECTBO TApPEJIOK HAaXOAMTCS B
nuarnasoHe 3 - 20, 6onee nmpeArnouTUTENbHO 4 - 16 U BecbMa NMPEennouTUTENbHO 6 - 12.
Tapenkamu cexuuu NPOMBIBKM MOTYT SIBJIATHCS, HAIIPUMED, KJIANIAHHBIE, KOJIMAYKOBbIE
Tapesky, Tapeaku TopmaHa UiIu ceTyaTble TAPENKU.

Ha @urypax 1 - 4 Hax 30HOH 0OpaTHOH MPOMBIBKH HJIH B €€ BEPXHEH 4aCTH MOXKET
MPUCYTCTBOBATh OTJEJIbHBIM MOMAIOIINN KaHal JJsl MPOMBIBOYHOM >KUIKOCTH. Ecnu
JOTIOJIHUTEJIBHO MOAAI0T MPOMBIBOYHYIO JKHJIKOCTh, KaK, HallpUMep, MPECHYIO BOIY, TO
MPEANOYTUTENBHO 3Ty IPOMBIBOYHAS XKUIKOCTh HAIIPABJIAETCS B pereHepaTop BMeCTe ¢
KOHJIEHCATOM U3 3Tarna d).

Ha ®@urypax 1 - 4 oTBOgHOM KaHaT AJisi 00pa30BaBIIErOCs BO BpeMsl pereHepaluu
ra3o00pa3HOro MOTOKA COSANHEH ¢ AedierMaTopom.

Ha ®urypax 1 u 3 nedmermatop COAEPKHUT TEIUIOOOMEHHUK, COCYHX IUIS
pazneneHus ¢as (eMKOCTb JUTs pa3aesieHus ¢a3), OTBOJHON KaHAI ra3a U OTBOIHOM KaHAJ
KOH/IeHCaTa.

B kauectBe KOHAEHcCaTOpa MOTYT OBITH HCIIONB30BAaHBI,  HANpPHUMeED,
KOHJIEHCATOPBI C OXJIAKAAIOIINM 3MEEBHKOM WM TPYOOH CO CIUpPaJbHBIM CBapHBIM

IIBOM, ABYXTPYOHBIM OXJIQIUTENEM, & TAKKE TETNIOOOMEHHUKOM C IIy4YKOM TPYO.
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Ha Qurypax 2 u 4 mpencrasieHa NpennodYTHTENbHAs (OpMa BBIMOIHEHMS,
KOTOpasi BKJIIOYAET ABAa KOHIEHCATOPA, KaXIbli MMEIIUil TerI0OOMEHHUK, eMKOCTb
i pasneneHus ¢as, OTBOIHOM KaHaJ ra3oB M OTBOAHOW KaHaj KOHNeHcaTa. [lepsbiii
KOHZIEHCATOP B 3TUX (JOPMAax BBIMOIHEHHUS IPEATOYTUTENBHO OXJIAKAAIOT BO3IYXOM HIIH
OXJIQXKJAIOIIEN BOJAOM, a BTOPOM KOHJEHCATOP MNPEANOUYTUTENBHO OXJIAKIAKT
OXJIKAAKOLIUM cpencTBOoM. [IpenmyInecTBoM 3Tux (GOopM BBIOTHEHHS SIBISIETCS TO, YTO
cofiepyKaHue METaHOJIa B KUCJIIOTHOM OTPaOOTaHHOM ra3e MOJKET YMEHBIIATHCS, TaK KaK
METAHOJ MOXKET NePEKOHIEHCHPOBATHCSA. DTO MO3BOJISIET YBEIMUUTD OO PereHepaluu
MeTaHoJIa, Hampumep, A0 Oosee yem 80%, OTHOCHTENBHO METAHOJIA, BBEICHHOTO B
crocod.

Ha ®urypax 1 - 4 pereneparop Takxe COAEPKUT MOAAKOINUN KaHAT B BEPXHEU
YaCTH WIHM HaJl 30HOW OOpaTHOH NMPOMBIBKH, KOTOPBIH COCAMHEH C OTBOJHBIM KaHAJIOM
KOHJIeHcaTa nedyiermaropa.

Ha ®urypax 1 - 4 npeanodTuTenbHOe yCTPOUCTBO TaKXKE COAEP>KUT KOHTEHHEP
yMEHbIIEeHUs 1aBieHns. KoHTeliHep yMEeHbIIEHHs JaBJIeHUs COeuHeH ¢ abcopOepom a)
U PEreHepaTtopoM b), MpenrnouTHUTENbHO OTBOAHON KaHAN JKHIKOCTH M3 OTCTOMHUKA
abcopOepa coenrHeH C KOHTeHHEPOM YMEHbIIEHUS! TABJIEHUS C IIOMOIIBIO BEHTHUJISL.

B xoHTeliHepe yMEHbIUECHUs! NABJICHUs], 10 MEHbIIEH Mepe, 4acTb KUCJIOTHBIX
ra3oB 3arpy>keHHOro a0copOeHTa mpeBpallalT B ra3oByl (asy U OTHESIIOT OT He
o0pa30BaBIIEHCs B AP JKUIKOCTHOH (hasbl.

I'azoBast (ha3a OOBIYHO BBIXOAUT M3 BEPXHEH 4YaCTH KOHTEHHEpPa yMEHBIIECHUS
JaBJIEHUsI B BU/I€ KUCJIOTHOTO OTPabOTaHHOTO ra3a M OTBOIUTCS U3 CIIOCO0a.

B HuwxHell 30HE KOHTENHEpPAa YMEHBIIEHUs [ABJEHUS MPEANOUYTUTEIBHO
HAXOIUTCS OTBOAHOW KaHAJl >KMIKOCTU Uil He oOpa3oBaBIIEiiCcs B map >KUAKOCTHON
(ba3bl, KOTOPBIN COEAMHEH C PEreHepaTopoM ¢ MOMOIIbI TpyOsl I[IpenmouturensHO
NOJAOINUN KaHAT JUIsl JKHOKOCTHOW (pa3bl M3 KOHTEHWHEpa YMEHbLICHHs JaBJICHUS
HaxXOAUTCS HAJ 30HOU pereHepaLnu.

OcoOeHHO TPEeArnoUTUTENPHO MEXIY KOHTEHHEPOM YMEHBIICHHUS IaBJICHHS H
pereHepaTopoM PaCIOJIOKEH TEIUIOOOMEHHUK, KOTOPBIH € Pa3rpyKaeMbIM MaTE€PHATIOM
OTCTOWHHUKA PEreHepaTopa UCHOJIb3YIOT B KAYECTBE HAIPEBATENBHOIO 3JIEMEHTA.

IlpencraBnennsle Ha Purypax 1 - 4 ycCTpoONHCTBa MOXHO 3KCILUTyaTHPOBATH

COTJIaCHO paHEC ONMUCAHHbIM YyCJIOBUAM criocoba.

IIpeumymecrsa:
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[IpenMymecTBOM YCTPOHCTBA COTJIACHO H300PETEHHIO, €ro IMPHMEHEHUs
COTJIACHO M300PETEeHHIO, a TaKke Crocoda COrjacHO M300PETEHHIO N0 CPaBHEHHUIO C
U3BECTHBIM U3 YPOBHS TEXHUKU CIIOCOOOM, B KOTOPOM KOHAeHcaT u3 srtama d)
KOHJIEHCALIUU TOJBEPratoT MOCIEAYIOUeH AUCTIIIIILINY, SBISETCS TO, YTO MOXKHO
COKOHOMUTD Ha UCTIOJIb30BAHUH JUCTUIUIILIUOHHON KOJIOHHBL

Kpowme Toro, npenmMy1iecTBoM criocoda CorjiaCHO H300PETEHHIO SIBJISIETCS TO, YTO
METaHOJI, MOJIAaBaeMbIii B Kau€CTBE MHTHOMTOPA, MOXKET ObITh BO3BpAIlEeH OOpaTHO C
BBICOKUM KO3 PHUIHMEHTOM, mNpennoyTutepbHo Oonee 80%, MO OTHOIIGHUIO K
NOJJABAEMOMY METAaHOJIy. JTO emle OONblIe YMEHbILIAET SKCIUTYyaTAllHOHHBIE PACXOIbI
BCETO MpoLecca.

Takum obpa3om, pereHepupOBaHHBIN a0COPOEHT MMEET TaKoe HE3HAUUTENIbHOEe
cofiepyKaHHe METAHOJIa, YTO METAHOJN, KOTOPBIH BBOISAT HAa 3Tame a) C TOMOLIBIO
HEUTPAIM30BAHHOTO MOTOKA TEKy4YeH Cpeabl, MOXKET OBIThb MOYTH IOJHOCTBIO YaJIeH.
Takum 00pa3oM MOXHO ONTHMAJBHO HCIOJNB30BATH PELHUPKYJIHPYIOIIHE MOTOKH MU
YMEHBIINTD NOZa4y KOMIIOHEHTOB a0COpOEHTA 111 KOMIIEHCALIUH ITOTEPb.

IIpeumyiecTBOM yaajeHHs METAHOJIA U3 HEHWTPAJU30BAHHOIO MOTOKA TEKy4Yer
cCpeabl SBISETCS TO YTO NPOOJEeMbl, BOZHHKAIOIIME INMPH HAJIWYUU METAHOJA, MOTYT
YMEHBIIATHCS Ha MOCIEAYIOIUX dTanax oopadboTKH.

Ecnu nocnenymolee ynajieHue BOJAbI OCYLIECTBISIOT, HanpuMmep, kak PSA wnu
TSA, npu KOTOPBIX B Ka4eCTBE TBEPJOrO CYLIMJIBHOTO areHTa HCIOJB3YIOT MOJISIPHOE
CHUTO, TO HEOOXOAMMO MCIOJIb30BaTh MOJISIPHOE CUTO 3 A BMECTO MOJIIPHOTO cuTa 4 A,
TaK Kak afcopOLust BOABI HE KOHKypUpyeT ¢ ancopOuueli Meranona. bnaronaps stomy
TaKXKe He aICOPOUPYIOTCSI APYTHe KOMIOHEHTHI, Kak HaS 1 5TaH. DTO Mo3BOJIsIeT MEHbIIIe
UCTIOJIb30BaTh 3Tl 00e3BOkHBaHUs. HesHaunTenbHOE CoepkaHie MeTaHOJIa IPUBOIUT
K YMEHBIIEHHIO KOKCOBAHUSI MOJIIPHOTO CUTA NIPU €T0 PETreHEPALiH 3a CUET IMOBBIIICHUS
TEMIIEPaTypPhI.

Hanpumep, ecnu rimukosieBast Cylika sIBISIETCS] TaK Ha3bIBaeMoil equnnuet TEG
(TEG=TpU3TUJICHIJIUKOJIb), TPHUCYTCTBUE METaHOJa 3aTpyanser perenepaunio TEG.
OTHU HEOOCTATKH TaKKe€ MOYKHO YMEHBIINUTh C TIOMOIIBIO CIIOCO0a MM YCTPOWCTBA
COTJIACHO M300PETEHHIO U UX TIPUMEHEHHUSI.

B obomx cnyuasx (PSA/TSA u rnmkoneBass CyIiKa) yYMEHBINIAETCS yTedyka
METaHOJIa 4epe3 AeTalu yCTaHOBKU. OCOOEHHO MpennoYTHTENbHO OTAEJIECHHAs NpHU

pereuepanu CymujibHOTO arcHra BOAa COACPIKUT MCHBIIC METAHOJIA, B PE3YJIbTATC
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4ero, npu HeO6XO)II/IMOCTI/I, YMEHBIIAOTCA UK TTOJIHOCTBIO NIPEAOTBPAILIAOTCA 3aTPAThI

T0 MOCIeayrIei nepepaboTke BOABI.
IIpumepsr:
H3o0pererne noapoOHO pa3bsICHAETCS C TOMOLIBIO CISAYIOIIUX IPUMEPOB:

[TprMepbl OCHOBAHBI Ha PAC4ETaX, BBIMOJIHEHHBIX C TOMOLIBK) WMHTALMOHHOM
mozesu. st onucanust ha3oBOro paBHOBECHs HCITONb30Bal Moaenb Pitzer (K. S. Pitzer,
Activity Coefficients in Electrolyte Solutions 20e uzn., CRC Press, 1991, I'naga 3, Ion
Interaction Approach: Theory). Umurauus nporeccoB abcopOuuu onucaHa ¢ MOMOIIBIO
UCTIOIb30BaHMs KO3 PHLIMEHTa Maccomnepenayn; nNoaApoOHOCTH MpUBENEHbI B Asprion
(Asprion, N.: None-quilibrium Rate-Based Simulation of Reactive Systems: Simulation
Model, Heat Transfer, and Influence of Film Discretization, Ind. Eng. Chem. Res. (2006)
45(6), 2054-2069). KoHCTpYKIIUS TUCTHIUTIIUOHHON KOJIOHHBI UJIH Pa3/ieleHHe BOIBI U
METaHOJlAa B  BEpXHEH 4YacTH pereHeparopa OCYLIECTBISUIM €  [TOMOIIBIO
TEPMOJAUHAMUYECKON MOJAENH, OCHOBaHHOW Ha ucnoib3oBaHuun NRTL k onwucanuro

napo->KUAKOCTHOI'O OanaHca BOOHOI'0O ME€TaHOJIA.
HaBJ’IeHI/Ie, YKa3aHHOC B JaHHOM JOKYMEHTE, SABJISICTCA a0COIFOTHBIM JABJICHHUCM.

B nanHOM pnokymenre "HM3/4" o3Hauaer OOBEMHBIH NOTOK, YKa3aHHBIA B
HOpPMaJIbHBIX KyOnueckux merpax B yac. HopmanbHblil kKyOudeckuii METp OTHOCHUTCS K
temrepatype 273,15 K u naBnenuro 1,01325 Gap. Bece cBenenus B enunmie "00.%" Takske

OTHOCATCS K 9TUM YCJIOBUSAM.

B kagecTBe abcopOeHTa BO BCeX MpUMepax UCTIOIb3YIOT BOAHBIN PaCTBOpP aMUHA,
COCTOSIIIUN W3 MUTIEPA3UHA U METUJIIUATAHOJAMIHA ¢ OOLUM conep:kanreM amuHa 40

mac.%.

Jli Bcex MpUMEPOB UCTIONIB3YIOT CJEAYIOIINE YCIOBHs Mpolecca:

. IMomaBaemebrii ra3z: 0,2 00.% CO2, 520 00. 4./MJIH. METaHO/A, CJEIbI

yraesonopona (CHs, C2H6) npu temneparype 26 °C u naBnenuu 63,5 6ap.

. AbGcopbOenT: PacTBop amuHa, COCTOSIIUN W3 MUMEpasUHA W METHJI-
IU3TaHONIAMHUHA ¢ 00muM conepskanueM amuHa 40 mac.%. Ha 1000 am3/49
noaBaeMoro ra3a ucnosb3yior 0,1 mM3/4 perenepupoBanHOro abcopOeHTa.

Perenepupoannbiii abcopOeHT nmeer Temnepatypy 35 °C.
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. AOcopOnoHHasE KOJOHHA HMMEET B KadeCTBE BCTPOCHHBIX 3JIEMEHTOB

HAIIOJIHUTEND ¢ O0LIEl BBICOTOM 3aChIKu 14 M.

. B pereneparope 11 KOJIOHHBI PEreHepaliy Tak)Ke UCTIONb3YIOT HACaAKU C
BbICOTOM 3ackinku 10 M. Pereneparop paGoraer npu nasienuu 1,5 Gap.
Cekuusi oOpaTHOI TPOMBIBKM B pereHepaTrope MMeeT 7 TeOpEeTHUECKUX

CTYNEHEN pa3/ieNeHusl.

Bce IMPpUMEPbI JOJIKHBI  BBIIOJHATH OAWHAKOBYHO 3aJavdy pPas3aciiCHUs,

OTIpeIeNIEHHYIO B CIIENYIOLIEM:

. ConepxaHue MeTaHoJla B HEHTPAIM30BAHHOM MOTOKE TEKy4Yei Cperbl
(mpuponHOM rase), MOJYYEeHHOM B BepxHel uactu adbcopbepa, He HOIKHO

NpeBBIIATh 3HAaYeHUs 1 00. 4./MITH.

*  Copepxanne CO2 B HEUTPATM30BAHHOM ITOTOKE TEKY4eH cpenbl (TPUPOIHOM
rase), MOJy4€eHHOM B BepxHel dactu abcopbepa, HE HOJDKHO IMPEBBILATH

3HaueHus1 15 00. 4./MiIH.

* MeraHoq, pereHepupOBAHHBIN B BEPXHEN YaCTH NPU JUCTUIUISILIMU METAHOIA,

JOJIKeH UMEeTh YHCTOTY Oosiee 96 mac.%.
ITpumep 1:

Nmutnpyror cnoco0 B yCTaHOBKE B cooTBeTcTBUM ¢ Purypoit 2 (aBa
koHneHcatopa). Cmoco® coctour u3 aOCOPOLIMOHHON  KOJIOHHBI, pe3epByapa
ymenbmenuss nasnenuss (HP-Flash), peremepatopa ¢ wucmapureneMm U ABYX
nednermatopos. IToToku Teky4eii cpenpl (METaHON + BOAA), TEPEKOHAEHCUPOBAHHBIE B
nedrermatope, OOBEOUHSIOT W JNOOABJSIIOT B CEKUUIO OOpAaTHOW MPOMBIBKH C
k03¢ purmeHToM Bo3Bparta 29 MM OTBOIAT U3 CrI0co0a B BUIE METAHOJIA.

Pexynepauust meraHona cocrasisieT 85% OTHOCHUTENBHO KOJHMYECTBA MOTOKA

TeKy4el cpenbl, BBEACHHOTO Ha JTare a).
CpaBHuTenbHbIi npumep 1:

OcHoBpiBasicb Ha mnareHTHoM 3asBke RU2602908 mposenu  apyroe
MOJIeTPOBaHue Jist criocoda cornacHo Durype 5. [ToTOK HEOUUIIIEHHOTO MPUPOTHOTO
rasa JUisi OYMCTKU WJEHTHYEH ABYM IpUMepaM, MOKa3aHHBIM paHee, TakXXe pa3Mepbl
00OpYyZOBaHUSI U MCIIONB3yEeMbIe HCIIAPUTENbHBIE MOITHOCTH PETreHepaTopa SIBISIOTCS
NOCTOSIHHBIMU. J[OTIONHUTENPHO K pereHeparopy eme HeoOXOOUMO HaJIWYHe IMOJHON

HHCTHHHHHHOHHOﬁ YCTaAaHOBKU C I[HCTHJIHSILIHOHHOﬁ KO.]'IOHHOfI, HUCIIApUTEIIEM,
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KOH/ICHCATOPOM U JIONOJTHUTENIbHBIM TeruiooOMeHHukoM. [Ipumep 1, Haobopor, Tpedyer
TOJIbKO HAJIM4Usl pereHeparopa ¢ paclIMpeHHOl cekuuel oOpaTHOW mpombiBkH. T.e.
KanuTaibHble BiokeHus 17 [Ipumepa 1 3HaUUTEIBHO MEHbILE, YEM B CPABHUTEIBHOM
npuMepe. B To BpeMsi kak MOIIHOCTb UCTIAPHUTENS [UJIsl pereHepaTopa B 000X Ciydasx
IIOYTH OJJUHAKOBA, B CPABHUTEILHOM IPHMEpe HEOOXOANMO JIOTIOJHUTEIBHO YUUTHIBATh

MOIITHOCTb UCIIAPUTEIIA JTUCTHJUISLIUOHHOM KOJIOHHBL



dopmyJia u3odpeTeHust

1. Cnoco0 nmosydeHus: HEUTPAIN30BAaHHOTO MIOTOKA TEKYUEH Cpelbl U3 MOTOKa
TEeKy4del Cpelpl, COep Kallero METaHoJ U, IO MEHblIeW Mepe, OJUH KHUCIOTHBIA ras,

BKJIFOYAROLI U

a)  9rtam abcopOumu, Py KOTOPOM MOTOK TeKy4el cpeabl MPUBOISIT B KOHTAKT
¢ abcopOeHToM B abcopOepe , MpUyUeM MOJIy4al0T 3arpy KEeHHbIH METAHOJIOM
U KUCJIOTHBIMH ra3amu abCOpPOEHT U MOTOK, MO MEHbBINEH Mepe, YaCTUIHO

HENUTPAIN30BaHHON TEKy4el Cpenbl,

b) oaTam pereHepanmuu, TpH KOTOPOM, IO MEHbIIEH Mepe, OIHY 4YacTh
MOJIyYEHHOTO Ha 3Tare a) 3arpy’KeHHOro adcopOeHTa pereHepupyrT B
pereHeparope, MpHYEM TMOJYYalOT, MO MEHbLIEH Mepe, YacTUYHO
pereHepupOBaHHBI a0COPOEHT W Ta3000pa3HBIl MMOTOK, CONEpP KALIHIA

METAHOJI U, IO MEHBIIEN Mepe, OUH KUCJIOTHBIN ras;

c) 3Tan PEeUUPKYJSILUU, IPU KOTOPOM, IO MEHbIIEH Mepe, OJUH YaCTUYHBIN
MIOTOK pereHepupoBaHHOrO abcopOeHTa u3 sTamna b) Bo3BpaInarT Ha 3Tamn
a) abcopbium,

d) orTam KOHAEHCAUMH, MPU KOTOPOM KOHAEHCAT, CONEpKALIMi METaHOJ,

MEePEKOHICHCUPYIOT U3 Ta3000pa3HOro MoToka us sramna b);

OTJIMYAIOLIUICS TeM, YTO PEreHepaTop AOMOJHUTEIbHO COMAEPKUT CEKLIHUIO
00OpaTHOM MPOMBIBKH, U KOHJIEHCAT U3 3Tarna d) 4aCTUYHO BO3BPALIAIOT B BEPXHIOK) YaCTh

30HBI OOPATHON MPOMBIBKH HJTH BBILIE 30HBI OOPATHOM MPOMBIBKH B PEre€HEPaTOP.

2. Cnocob no m. 1, oTiMHYaKMMiicA TeM, YTO 30HA OOPATHOW MPOMBIBKH

pereHepaTopa COAEP>KUT BCTPOEHHbBIE 3JI€MEHTHL

3. Cnoco0, mo MeHbIIel Mepe, o OMHOMY U3 MIl. | - 2, oTJIMYarmuiics TeMm,
YTO BCTPOCHHBIC J3JICMCHTBI SABJIAIOTCA HANOJHUTCIAMU WKW HaCaAKaMW, U BBICOTA

HaIoJHUTENIEW HaxoauTces B auamnasode 1 - 10 m.

4. Cmnoco0, mo MeHbIned Mepe, o OTHOMY U3 il | - 3, oTJinYamuiics TeMm,
YTO BCTPOCHHBIC 3JICMCHTDI ABJIAIOTCA TAPCJIKAMU U KOJIMYECTBO TAPCJIOK HAXOAUTCA B

nuanasone 3 - 20.



5. Cnoco0, mo MeHblIIeH Mepe, O OMHOMY U3 M. 1 - 4, OTJIHYAKLIHIICA TeM,

yto 3Tan d) KOHASHCALNH BKIIFOYAET, 10 MEHbIIeH Mepe, 1Ba KOHAEHCAaTopa.

6. Cnocob no 1. 5, OTIMYAI0LIUICS TeM, 4TO 3Tan d) KOHAEHCALUH BKIIFOYaeT
7Ba KOHJEHCATOpa, IpUYeM IepBbIi KOHAEHCATOP OXJAXIAIOT BO3AYXOM MU

OXJIQXK/IAIOLIIEeH BOJIOM, a BTOPOI KOHAEHCATOP OXJIAKIAIT OXJIAKIAIOIIUM CPEACTBOM.

7. Cnoco0, mo MeHbIIei Mepe, o OMHOMY U3 M. 1 - 6, oTJIHYamuiicsa Tem,
YTO 30HA PEr€HEPaLUU PEreHepaTopa COAECPIKUT HAMOJHUTENN UM HACaAKH, U BBICOTA
HATIOJIHUTENEI/HaCaIOK B 30HE pEreHepalii HaXOAUTCs B Iuanasone S - 15 m, wim 30Ha

pEereHepaLuy COAEPKUT TAPEJIKHU, U KOJIMYECTBO TapeIoK HaxoauTces B auanaszone 10 - 30,

8.  Cnocob, mo MeHsblIe Mepe, 1Mo OJHOMY U3 MIl. | - 7, OTJIHYAIOIIHIICS TeM, YTO
UCTIOJIb30BAaHHBIN B CMIOCO0E MOTOK TEKY4eH Cpeabl CONEP’KUT METAHOJ B Anana3one S0

- 5000 00. u./MmJH..

9.  Cnocob, mo MeHbIIel Mepe, o OMHOMY U3 il | - 8, oTJim4amuiics TeMm,
YTO HCIOJB30BAHHBIA B CIIOCOOE MOTOK TEKY4eH Cpeabl COAEPKUT YIJIEBOAOPOIBI, U

YTIIEBOAOPOABI COEepsKaT MeTaH B auamnas3oHe 90 - 99,5 00.%.

10. Cmocob, mo MeHbIIIeH Mepe, TI0 ONHOMY U3 M. 1 - 9, oT/ImYamuiics Tem,
YTO WCIOJIb30BAHHBIM B CIOCOOE MOTOK TeKydel Cpenbl CONEP KUT KHCIOTHBIE Ta3bl B

nuanasone 0,01 - 40 06.%.

11. Cmnoco0, mo MeHbliel Mepe, Mo OnHOMY U3 mil. 1 - 10, oTIn4Yaomuiics Tem,
YTO MEXIy OJTarnoM a) abcopOuuu M STanoM b) pereHepanuy OCYIIECTBIISIOT

HOHOHHHTeﬂbeIﬁ STall YMCHBIICHUSA OaBJICHUS.

12. Cnoco0, o MeHblel Mepe, 1o ogHoMy U3 mil. 1 - 11, orauyarmuiics: Tem,

9TO a0COpOEHT SBIISIETCS BOAHBIM a0COPOEHTOM.

13. Cnoco0, mo MeHblIIel Mepe, o OnHOMY U3 il | - 12, oTauyawmmuiics Tem,
9YTO KOHAEHCAT W3 dTama d) 4acTUYHO BO3BPAIIAIOT M YACTHYHO OTBOMST, MPUYEM
COOTHOIICHHE BO3BPALIEHHOTO KOHIEHCATa M OTBEAEHHOTO KOHAEHCAaTa HaXOIUTCS B

nuanasone 5 - 100.

14. Cmocob, mo MeHbInel Mepe, o onHOMY 13 il 1 - 13, oTnnyawmmuiics: Tem,
YTO HEHTPaNIM30BaHHBII MOTOK TEKyUeH Cpeapl U3 dTama a) MPOXOAUT OAWH Wi Ooree

3TaroB nepepaboTKu:

aa) yOaJieHHue BOJBI,



bb) ymanenme pryTy;
CC) yHOaJieHue a30Ta;
dd) ynaneHue KOHAEHCATOB MPUPOIHOTO ras3a; /i

ee) CXKWKEHHE.



dopmyna nsodpereHus

1. Cnocob nonyyeHus HEUTPanM3oBAHHOIO NOTOKA TEKYYEW Cpebl U3 NOTOKA TEKyYeEn
cpegbl, cogepKaLlero MeTaHon n, N0 MeHbLUEN Mepe, OAMH KNCMOTHBIN ras,
BKMOYaOLLMN

a) atan abcopbuynn, Npyn KOTOPOM NOTOK TEKYHEN Cpebl NPMBOAAT B KOHTAKT C
abcopbeHTom B abcopbepe, Nnpuyem Nony4varoT 3arpy>KeHHbIA METAHONOM Y
KMCNOTHbIMM rasamm abCopOeHT 1, NO MEHbLUEN Mepe, YaCTUHYHO HEUTPanNU3OBaHHbIN
NOTOK TEKYYEN CPesb;

b) aTan pereHepayumu, Npu KOTOPOM, MO MEHbLUEN Mepe, OAHY YacTb NOMYyYEHHOro Ha
aTane a) 3arpykeHHoro abcopbeHTa pereHepupyroT B pereHepaTope, NpuyemM nony4ator,
No MEHbLUEN Mepe, YaCTUYHO pereHepupoBaHHbIN abcopBeHT 1 razoobpasHbIin MOTOK,
coepkalluin METaHOnM 1, MO MeHbLUEeN Mepe, O4WH KUCNOTHbIN ras;

C) aTan peumpKynsymMmn, Npu KOTOPOM, MO MEHbLUEA MePe, OANH YaCTUYHbIN NOTOK
pereHepupoBaHHoro abcopbeHTa u3 atana b) sBosspawyaloT Ha atan abcopbuum a),

d) aTan koHAEeHcaumn, Npn KOTOPOM KOHAEHCAT, COAEPKALLUA METaHON,
NepeKoHLEHCUPYIOT M3 razoobpasHoro noToka ns stana b);

OTNMHAIOLMIACH TEM, YTO PEreHepaTop AONOMHUTENBHO COAEPKUT CEKLMIO 0OpaTHOM
MPOMbIBKW, U KOHAEHCAT U3 atana d) YacTUYHO BO3BPAaLLAOT B BEPXHIOK YaCTb 30HbI
obpaTHOM NPOMBIBKN UM BbILLE 30HbI 0OPaTHOWM NPOMbIBKU B PEFEHEPaTop.

2. Cnocob6 no n. 1, oTNMYaloLWMNCH TEM, YTO 30Ha oBpaTHON NPOMbIBKM pereHeparopa
COAEPXKNT BCTPOEHHbBIE 3MTEMEHTbI.

3. Cnocob no n. 2, oTAMYaLLMINCS TEM, YTO BCTPOEHHbIE 3NTIEMEHTbI ABNATCSH
HanoNMHUTENAMU NN HacagKkamu, U BbICOTa HaMNoOMHUTENen HaxoaAuTCAa B AnanasoHe 1 -
10 m.

4. Cnoco6, No MeHbLLEN Mepe, MO OAHOMY M3 NMn. 2 - 3, OTNNYAIOLWMIACH TEM, YTO
BCTPOEHHbIE 3MIEMEHTbI IBNATCA Tapenkamu, U KONMYeCcTBO TapenoK HaxoAUTCS B
ananasoHe 3 - 20.

5. Cnoco6, no MeHbLLEN Mepe, MO Og4HOMY M3 NN. 1 - 4, OTNUYAOLLMACSA TEM, YTO dTan
KOHAEeHcaumn d) CoOAepPXKUT, MO MEHbLUEN Mepe, 4Ba KOHAEeHcaTopa.

6. Cnoco6 no n. 5, oTnUYaloLWLMIACA Tem, YTO dTan KoHAeHcaumum d) coaepxuT asa
KOHAEHcaTopa, NPUYEM NEPBbLIN KOHAEHCATOP OXNaXaatoT BO3LYXOM MUnv
oxnagaroLlen BogoN, a BTOPON KOHLEHCATOP OXNaxaaloT OXNaXaaroLwmym CpeaCTBOM.

7. Cnoco6, no MeHbLUEN Mepe, N0 O4HOMY M3 nn. 1 - 6, OTNNYALWUACA TEM, YTO 30Ha
pereHepauumn pereHepatopa CoAEPKUT HanoMHUTENN UNW HAacagKu, 1 BbiCOTa
HanonHUTenen/Hacagok B 30He pereHepauumn HaxoauTcs B guanasoHe 5 - 15 m, nnm
30Ha pereHepauum COAEPNKUT Tapenku, U KONMYECTBO TapenoK HaxXo4MUTCS B AManasoHe
10 - 30.

8. Cnocob, no MeHbLUEN Mepe, MO OA4HOMY U3 MN. 1 - 7 OTNMYAIOWNACSA TEM, YTO
NCNONb30BaHHLIN B Cnocobe NOTOK TEKYYEN cpeabl COAEPKNT METaHON B gnanasoHe 50
- 5000 06.4./M1H..

9. Cnocob, N0 MeHbLLEN Mepe, MO OAHOMY M3 M. 1 - 8 OTAMYALWMNCS TEM, YTO
NCNonb30BaHHbIA B cnocobe NOTOK TEKYHYEN cpeabl COAEPKNT YrNEeBOLOPOAbI, U
YyrneBoAopoabl cogepxart MeTaH B gnanasoHe 90 - 99,5 06.%.



10.

11.

12.

13.

14.

Cnocob, no MeHbLUen Mepe, No OgHOMY K3 M. 1 - 9 OTAMYALWMNCS TEM, YTO
NCNonb30BaHHbLIN B cnocobe NoToK TEKy4Yen cpeabl COAEPKNT KUCMNOTHBIE rasbl B
ananasoHe 0,01 - 40 06.%.

Cnocob, no meHbLUen mepe, nNo ogHomMy 13 nn. 1 - 10, oTNUYaLWUNCA TEM, YTO MEXAY
aTanom abcopbuum a) n aTanom pereHepauyum b) ocyLecTBNAT 40NONHUTENBHbIA 3Tan
YMEHbLLEHUSA JaBneHus.

Cnoco6, No MeHbLUEeN Mepe, No ogHOMY 13 nn. 1 - 11, OTNMYAIOLWMINCS TEM, YTO
abcopbeHT aBnseTca BogHbIM abcopbeHToM.

Cnoco6, No MeHbLUEN Mepe, NO O4HOMY M3 M. 1 - 12, OTNMYAIOWWACA TEM, YTO YTO
KOHZAEeHcaT 13 aTana d) YacTUYHO BO3BPALLAOT N YaCTUYHO OTBOASAT, NPUYEM
COOTHOLLEHNE BO3BPALLEHHOMO KOHLEHcaTa U OTBEAEHHOrO KOHAEHcaTa HaxoauUTCA B
ananasoHe 5 - 100.

Cnoco6, no MeHbLUEN Mepe, NO O4HOMY U3 nn. 1 - 13, oOTAMYalOWUWIACH TEM, YTO
HEeNTPanuU3oBaHHbIA MOTOK TEKYYEN Cpeabl U3 3Tana a) NpOXoaAuT OaMH unn Gonee
aTanos 06paboTku:
aa) yaaneHue Boabl,
bb) yaaneHune ptyTu;

CC) yaaneHune asora,

dd) yaaneHue KoHAEHCaTOB NPUPOLHOro rasa; uwunm

ee) CKUKEHNE.,
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