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MMPON3BOJACTBO KAPBAMMJIA C TPOMHBIMHU ITIOTOKAMH CJ,

OBJIACTb TEXHUKH

[0001] Hannoe nzobpereHne OTHOCHUTCS K pon3BoacTBy kapbamuna uz NHi u COx.

BBEAEHUE

[0002] YcTanoBkM nass mojydeHHs kapbamuma 4acTo OTHOCSTCS K THUITy, MMEIoIleMy necopOep
BeICOKOTO naenenus (BJI), ucronp3yromuii mo MeHsIuei Mepe yactb nopasaemoro CO: B kauecTse
necopOeproro rasza (Hanpumep, npouecc aecopdbumu CO2 Stamicarbon). [Ipumep TeXHOJOrHYECKOM
CXeMbl mporecca nonaydeHus kapOamuna ¢ aecopbumeit CO2, koTOpas HE OrpaHUYMBAET NAHHOE
n3o0pereHue, TMoOKa3aH B OHUUKIONenuW YibMmana, rnaBa Kapbamun, 2010, ®ur. 16. B
MPOWLTIOCTPUPOBAHHOM CIIOCOOE PEAKTOP COAEPIKUT BBIXOJ JISl XKUAKOCTH M BBIXO JUTS rasa, v ra3
M3 peaKkTopa MOAAeTCs] B Ta300UMCTHTEIh BBICOKOTO maByieHHs. PactBop kapOammma u3 aecopOepa
MOJAeTCs B pasjaratesib HU3KOTO AABJICHHS, a 3aT€M B INPEIBAPUTEIBbHBIN HCIAPUTENb, KOTOPBIN
MPEeNCTaBIIsIET COOOM TErI0OOMEHHHUK, HCIOJB3YIONINH OXJIaXKIANy Boay. ['a3 u3 peaktopa
MOJIAeTCs B Ta300YMCTUTETh BBICOKOTO JaBjieHUs. ['a3 U3 pasnmaraTelis WIH JUCCOLMATOPA HU3KOTO
JaBJIEHUs] KOHASHCUPYeTCsl B KOHIEeHcaTope kapbamara HU3KOTO HABJISHHS, W TMOJyYEHHBIH MOTOK
Kapbamara, cofeprKaluii BOIY, BO3BpAIIAeTCs B CEKIHIO chHTe3a. Kak mpaBuiio, xeaTesieH HU3KHIA
YPOBCHE PELHUPKYJIALWMU BOAEBI, TIOCKOJIBEKY Imoaadya BOAEI B 30HY peaKIWK OTPHULATEJIEHO CKa3bIBACTCA
Ha BeIX0/ie kapOamuma. JlecopOep BEICOKOTO AaBJIEHUS B TUITMYHOM ITPOLIECCE TTOIYyUEHUs KapObamuaa
¢ necopoumeti CO, 00buHO paboTaeT ¢ K0P UIHEHTOM ITOJIEIHOTO NEHCTBUS IecopOLHH anbda,

pasaom 0,87.

[0003] CymectByer moTpeOHOCTh B YCTAHOBKAaX M MpPOLECCaX IO TMPOU3BOACTBY Kapbamuma ¢
OTHOCHUTEJIFHO HEOOJBIINM 10 CPABHEHHIO ¢ OOBEMOM MPOHU3BOACTBA Kapbamuaa necopoepom B/l n
HU3KUM N0TpeOnieHrneM dHepruu. CymecTByeT Takke MOTpeOHOCTh B MOAU(HKALIMH CYIIECTBYOIINX

YCTaHOBOK MO MPOU3BOJICTBY KapOaMua, JUisl YBETMUEHUS KX MOIITHOCTH.

KPATKOE OIIMCAHUE CYIIHOCTHU U30BPETEHUA

[0004] B mepBoMm acmekTe maHHOE H300pETEHHE OTHOCHTCS K YCTAHOBKE IUIsl MPOHM3BOACTBA
kapOaMuza, coaep Kaliei CeKIu cuHTe3a Beicokoro aaeienus (BJ1), conepsxkamyro necopdep B/,
30HY peakIu JJis nojyueHus kapdamuna uz NHz u CO; v 30Hy KOHAeHcalwH, ipuuem necopoep B/I

conepxut BOyckHOU maTpyOok mis momadu CO2 B kauecTBe NecopOepHOro rasa, yCTaHOBKA
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JOTIOJTHUTESIBHO CONEpKUT 00k 0Opabotku cpeanero aasnenus (CJ), nuccoumarop CJ, mepByio
cek1nio koHmeHcanmu kapOamara CJ| w1 BTOpyrO cekmuio koHmeHcarmu kapOamara CJI, mepsyio
JIVHUIO TOJIauy pacTBOpa kapOaMuaa W3 YKa3aHHOW 30HBI peaklWH B yKazaHHBIN AecopOep BJl u
BTOPYIO JIMHUIO TMOJAYud pacTBOpa KapOamuma W3 YKa3aHHOW 30HBI PEaKIHH B YyKa3aHHBIN
nuccormarop CJI, mpu 3TOM yCTAaHOBKA COMEPIKUT JIMHUIO IMOTOKA JKUAKOCTH Uil TOJa4H
necopObupoBaHHOTO pacTBopa kapOamuma w3 ykazaHHoro necopbepa BJ] B ykasaHHbI 60K
obpabdotku CJI, mpu 31OoM 6ok 06pabotku CJI| comepXUT BBIMTyCKHOW TMAaTpyOOK AN Ta3a i
niepBoro noroka raza CJI, mpu atom nuccoumarop CJI comep KuT BBIYyCKHOM MaTpyOOK AJIs ra3a ajis
BTOporo notoka rasza CJI, v mpu 3ToMm cekis cuHTe3a B/l comep xuT BhIy CKHOM aTpyOOK AJIs ra3a
U 2JIEeMEHT TOHIDKEHHUs NaBJieHUs IUis TpeThero motoka rasa CJI, u mpu 3ToM [IBa MOTOKA rasa,
BBIOpAaHHBIE U3 TPYIIIBI, COCTOSIIEH U3 YKa3aHHBIX MEPBOTO, BTOPOrO U TpeThero motoka rasa CJI,

00BeUHSIOTCS M KOHAGHCUPYIOTCS B YKa3aHHON NepBOM CeKLMU KOHAeHcauuu kapbamara CJI.

[0005] IIpennoutuTenbHO yKa3aHHas mepBasi cekiusi KoHaeHcarwn kapOamarta CJI BeimosiHeHA ¢
BO3MOJKHOCTBIO TIpHeMa yKa3aHHOTO rmepBoro nmoroka raza CJI us ykazanHoro 6yoka o6padotku CJ1
U yKa3aHHOro BToporo notoka raza CJ] u3s ykaszanHoro auccormaropa CJI, u mpu 3ToM yka3aHHas
BTOpas cekuusi koHaeHcauuu kapbOamara CJl mpuHuMaer ykas3aHHbId TpeTwii moTok raza CJI,
MPEANOYTUTEILHO TIPYU TOM yKa3aHHas BTOpasl CeKuus kKoHaeHcauuu kapOamara CJ] comepkut

KOHAOCHCATOP, ra3004YnuCTHUTCIIb W/WIH TIOTJIOTUTEID.

[0006] [auHoe w300peTeHHe TakKke OTHOCUTCS K CIOcoOy MPOU3BOACTBA KapOamwuna,
OCYIIECTBIIIEMOMY B TaKOH yCTaHOBKE JJis MMPOU3BOACTBA KapOaMuaa ¢ TaKuM OJIOKOM 00pabOTKH

CJ1, nuccormatopom CJ1 v riepBoii 1 BTOPOU CEKIMAMH KOHIeHcaun kapoamarta CJI.

[0007] danHO€ n300peTeHre TakyKe OTHOCUTCS K CIIOCO0Y MOAU(UKALINY CYIIECTBYIOLIEH YCTAHOBKU
IUTS TIPOM3BOACTBA KapOamua, MprUYeM CYIIeCTBYIOIAs yCTaHOBKA IO NMPOM3BOACTBY kapbamuna
COIEPIKUT CEeKLHMIO cHHTe3a Beicokoro naenenus (BJI), comepxamyio necopbep B/, 30Hy peakumu
s moydenus kapoamuna n3 NHz u CO2 u 30Hy koHneHcarun, npudeM aecopbep B/l cogepxut
BryckHON matpybok mis momaun CO; B kauectBe mecopbepHOro rasza, a cekuusi cuHte3a BJ
COZEPIKUT BBIMYCKHOW MAaTPyOOK IJisi ra3a, yCTAHOBKA COAEPIKUT MEPBYIO JIMHUIO MOAAYH PacTBOpa
kapOamuia U3 yKazaHHOM 30HBI Peakiuy B ykazaHHbIi gecopbep B/l, cmocob BrimouaeT nodasneHue,
©CII OHH ellle He NMPHUCYTCTBYIOT B YCTAHOBKE, CIEAYIOIUX Y3JIOB U COSOMHEHHN: 0ok 06paboTku

cpennero naenenus (CJ1), comeprkaiumii BeIMyCKHOM matpyOOK AJisi ra3a [jis MepPBOro MOTOKA rasa

2



CJ1, nuccoumarop CJ1, comepsxamuii BeIMyCKHOM maTpyOOK fyisi ra3a juisi BToporo notoka raza CJI,
repBas Cekiug kKoHneHcarwu kapdbamara CJ1 1 BTopas cexims koHneHcanuu kapoamara CJ{, u BTopas
JIMHUS TIOJIa9M pacTBOpa Kapbamuaa U3 yKa3aHHOM 30HBI peakIMH B yKaszaHHbIN nuccouuatop C/I,
QJIEMCHT INOHMKCHUS JaBJICHUA OJIA ras3a U3 YKa3aHHOTO BBIITY CKHOTO nany6Ka JJI rasa YKaSaHHOfI
cexkiuu cuHTe3a B/, Beimaromuii tpetrii motok raza CJI, muHMS MOTOKA KUAKOCTH JUIS TOMAYU
necopOUpoBaHHOTO pacTBOpa kapbamuma W3 ykazaHHoro necopbepa BJI B ykaszaHHbi 070K
obpadotku CJI, mpu 3T70M criocod JOMOJHUTENBHO BKIIIOYAST KOH(UTYPUPOBAHUE Y CTAHOBKU TAKUM
0o0pasom, 4TO 71Ba MOTOKA Ira3a, BEIOPAaHHBIE U3 TPYIIIEI, COCTOSIIEH U3 YKa3aHHBIX ITEPBOTO, BTOPOTO
u Tpethero notoka raza CJI, oObeaANHSIOTCS U KOHIGHCHUPYIOTCS. B NEPBOM CEKLMM KOHJIEHCALIUH
kapOamara CJI, a oguH MoTOK rasza, BEIOpaHHBIM U3 YKA3aHHOW I'PYMIBI, KOHIEHCHUPYETCs OTACJIBHO
BO BTOPOM CeKIUM KOoHnaeHcanwu kapbamarta CJ/l, mpeanouTUTEeNIEHO MyTeM BBIMOJHEHUS MEepPBON
ceximu koHaeHcauuu kapoamara CJ] ¢ BO3MOXKHOCTBIO IpreMa yKa3aHHOTO nepBoro nmotoka raza CJ1
n3 ykazaHHoro Onoka ob6pabotku CJl u ykaszanHoro Broporo mortoka raza CJ] u3 yka3aHHOrO
nuccormaropa CJ1 u BeINOIHEHHsT BTOPOH cekumu koHzaeHcaunu kapbamarta CJ] ¢ BO3ZMOKHOCTBIO

npreMa yKa3aHHOTO TpeTkero rnotoka rasa CJI,

KPATKOE OITUCAHUE I'PAOUYECKUX MATEPHUAJIOB
Our. | cxemaTnueckd WILTIOCTPUPYET THUIOBYK) YCTAaHOBKY IJisi MPOU3BOACTBA KapOamupa u

TEXHOJIOTMUYECKHI TTPOLIECC COTVIACHO JAaHHOMY HU300PETEHHIO.

BapuanTt peanuzaiuu HU300peTeHUs, NPOMLTIOCTPUPOBAHHBIM Ha durype, mpeactaBiseT coOOH

TOJIBKO MPUMEP U HE OTPAHUYUBAET TaHHOE H300peTeHue.

MNOJAPOBHOE OINMCAHUE U30BPETEHUA

[0008] Hannoe mn3obpeTeHHe OTHOCHUTCS K AaCIEKTy, OCHOBAHHOMY Ha pPa3yMHOM TOHHUMAaHHH
coueTtanus oopabotku CJI, B 4aCTHOCTH auabaTHYeCKOro UCIapeHus, 1eCOpOUPOBAHHOTO PacTBOpa
kapbamuna u3 necopbepa B/l B 6moke o6padotku CJI, mnst monyuenus: nepeoro notoka raza CJI ¢
nucconanvier CJ] wactu pacTtBopa ans cuHTe3a kapOamuma, kotopas odoxomuT aecopdep B/, B
nuccorparope CJI myist mosiydeHusl BTOPOTO MOTOKA ras3a, U CHU)KEHHUs AaBJIEHHs OTXOJSILEro rasa
cexiuu cunre3a no CJI nna nonyuenus tpetbero notoka rasa CJI. Kpome toro, ykasaHHsIi nporece
BKJTIOUaeT 0ObeqUHEHE H KOHIEHCAIIUIO JBYX M3 3THX MOTOKOB rasza CJI mpu cpemHeM naBjieHUU ¢
obOpaszoBanuem pacteopa kapbamara CJ[. Pacteop kapbamara CJI, koTOpBIH BO3BpAIAETCs B CEKITHIO

CHHTE3a BI[, MNPEUMYIICCTBCHHO NMEET HU3KOEC COACPKAHUE BOJBI, UTO ITO3BOJISACT ITOBBICUTE BBIXO/[]
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kapOamuzia B 30HE PEaKIuH, a TEIUIO, BhIAEJSIonIeecs: Mpru KOMOMHIUpoBaHHOM KoHaeHcarwm CJI,

MOXKHO BBEI'OAHO UCITOJIB30BATh AJI PALIHOHAJIBHOIO UCITOJIB30BaHUSA TETJIOBOM OHEPIruu.

[0009] B Bapuante peammzaumu u3oOpereHus Bropoit motok raza CJ| u3 muccommaropa CI u
OTXOJSIINI ra3 peakTopa B KaueCTBe TPEThero MOTOKA ra3a MoABEPratoTCS COBMECTHON KOHISH AN
TP CPeHEM ABJICHUH C OTAENBHON KOHAEHCALIMe MepBoro MoToka rasa us 0jgoka oopaborku CJJ

(Hampumep, UCTIAPUTETBHON EMKOCTH).

[0010] B BapuanTe peanmmuzanuu muzoOpereHus: nepsbiii motok rasa CJl m3 O6moka o6paborku CJ
(Hanmpumep, UCMIAPHUTENBHON eMKOCTH) U OTXOISILINI ra3 peakTopa B KaueCTBE TPEThero MOTOKa rasa
MOJIBEpPraroTcsi COBMeCcTHOM koHaeHcayu npu CJI ¢ oTnensHOM KOHAGH Caled BTOPOro MoToKa rasa

CH u3 guccoumartopa CJI.

[0011] B npennovtrTebHOM BapuaHTe peaiu3aluu n300peTeHust nepsbiid moTok raza CJ1 u3 6aoka
obpabotku CJ1 (HarpuMep, HCIIapUTEIBHOM eMKOCTH) U BTOpoi notok raza CJ1 u3 nuccoumaropa C/J
00BENUHSIOTCS M KOHASHCUPYIOTCS B MepBOH cekumu koHmeHcauuu kapOamara CJI, obGecrnieunBas
BBITOIHOE ypaBHOBemuBaHue cootHomeHuss N/C U OTHENbHYIO KOHIEHCALMIO OTXOISIIHX Ta30B
peakTopa B KauecTBe TpeThero nmotoka rasza CJI. B aTom BapuaHTe peaau3aryu H300peTeHHs BBINOIHO
UCTIOJIB3yeTCsl HU3Koe cooTHouieHre N/C UM HU3KOe COIepKaHHe WHEPTHBIX BELIECTB B IMEPBOM
notoke raza CJ| nng xoHmeHcaumu BToporo motoka rasza CJl u3 mucconmaropa CJ] myrem
06’BGI[I/IH6HI/I$I U KOHACHCALMH YKa3aHHBIX IMOTOKOB rasa. Takum 06pa30M, IIpyu 3a0aHHOM JaBJICHUN
koHaeHncauuu CJ] mocTuraroTcss OTHOCHTENBHO BBICOKas Temrieparypa (Omaromapss OTHOCHTEIBHO
HU3KOMY COEPKAHUIO HHEPTHBIX BEIIECTB) U HU3KOE COJIEPIKaHHE BOBI B 00pa3yIOIIeMcsl pacTBOPE
kap6amara CJI (6naromapsi cootHomeHuo N/C). BbICOKyO TeMriepatypy HCIOJB3YIOT, HATPUMED,
IUIA Harpeea pacTBOpa MPOAyKTa KapOaMuma MOCPENCTBOM TeriooOMeHa TakuM oOpa3oMm, 4TOObI

CITOCOOCTBOBATH MCIIAPEHUIO BOMBI U3 pacTBOpa Kapdamuaa.

[0012] Bnok obpabotku CJ] mpeanouTHUTENBEHO MPEACTABISIET COO0OM MCMAPUTEIBHYIO €MKOCTh, B
YaCTHOCTH aanabaTHUYeCcKyr0 UCIIAPUTENIEHYI0 eMKOCTh. AnnabaTiieckoe ncrapeHne o0ecrneunBaeT
Huskoe moJisipaoe cootnomenre NHz k CO; ucnapsiemoro napa (Hanpumep, N/C vuke 1,0). Iaper,
oOpasyromuecss Tpu anuadaTHueckOM HWCMapeHuH JecOpOUPOBAHHOTO pacTBOpa Kapdamuaa w3
necopbepa CO; BJI, comepxart, Hanpumep, okosio 40 mon. % NH3z u okomo 50 mon. % CO:». Ilpu

MPEeArnoYTUTEIHLHOM anradaTHIeCKOM UCIIAPEHNH PacTBOp KapOamuia Ha BEIXOE U3 UCITAPUTEIIEHOM
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€MKOCTH NMeeT OoJiee HU3KYIO TeMIIepaTypy, 4eM pacTBop kapbaMuaa Ha BXOAE B UCTIAPUTENIBHYIO

C€MKOCTB.

[0013] OTxopsmuii ra3 U3 CEKIIUK CHHTE3a, HAIIPUMEP, BEIXOJHUT U3 PeakTopa CHHTe3a Kapbamuaa
BJI, xOoTOpBI CONEpPKUT YCTAaHOBKA JJis MPOM3BOACTBA Kapbamuma. OTXOOSIIHA ra3 CONEPXKHT,

Hanpumep, okos1o 65 moin. % NHs u 20 mon. % COa.

[0014] Cekums cunresa copepxxur necopbep CO:z BJI, comepamuii BBITYCKHON NaTpyOOK aJis
necopbupoBaHHOTO pacTBOpa Kapbamuaa, COSMUHEHHBIM ¢ BXOAHBIM matpyokom 6yioka 00paboTku
CI. 3ona peakuuu BJ] paboTtaer B THIIOBOM BapHaHTe pealTu3alvi U300peTeHUs ¢ COOTHOUIEHUEM
N/C, paBHBIM 10 MeHbILeH Mepe 2,7, HampuMep, OKOJIO 3, U JaBJIEHHEM, HarpuUMep, MO MeHbIIeH
Mepe 120 Gap, Harpumep, okosio 140 Gap. PactBop mist cuHTe3a KapOaMuaa, YaCTHIHO TOJTy YeHHBIN
¢ nomomipio nuccormaropa CJI, He momsepraemebiii mecopbimu CO2 BJI, umeeT OTHOCHTENBHO
BbICOKO€E cooTHOoIeHne N/C 1o cpaBHEHHIO C pacTBOPOM Kapbamwua Ha Beixoze u3 gecopbepa CO:
B/I. PactBop mns cuHTe3a kapOaMuma comep kUt kapObamun, BoAy, kapOamMaT aMMOHHUSI M aMMHAK.
Bropoii motok raza u3 auccorparopa CJI taike UMeeT OTHOCHTENBLHO BbICOKOe cooTHoureHue N/C.

BTopoii notok raza conepxut, Harpumep, 65 moi. %o NHz u 25 mon. % COa.

[0015] YcraHOBKA M CcITOCOO IS TPOU3BOICTBA KapOaMUIa 1o JaHHOMY H300PETEHHIO MPUHAJIEKAT
Kk tauny ¢ npecopbuwmeii CO2. YcTaHOBKA CONEPIKUT CEKLMIO CHHTEe3a BbICOKOro maryeHust (BJI),
KOTOpas comepxkuT aecopoep B/I, 30Hy peakiuu qis nojyduenus kapoamuna u3 NHz u CO2 u 30Hy
KOHJEHCALIMK. 30HA PEaKLUH COAEPKUT OOWH WIH OOJblliee KOJHUYECTBO peakTopoB. Heckonbko
PEaKTOPOB MOTYT OBITH PACIIOJIOKEHBI MTOCAEI0BATENBHO WIN MapaJIeNIbHO. Y CTAHOBKA COIEPIKHT,
HaIpUMep, BEPTHKAIBHBIN PeaKTOp MJIs MOJyueHus KapOaMuma. 30Ha peakiMi U 30Ha KOHIEHCAILIHH
TaK>XE MOIryT 6I:ITI: 06’LGI[I/IH6HI:I B OﬂHOﬁ €MKOCTHU, HaIIpUMEp, B FOpHSOHTaJ'II:HOfI €MKOCTH,
HalpHUMep, B TUTABAIOIIEM PeakTOpe. 30HA PEaKIIMU, KaK MPABUJIO, COIEPIKUT BBITYCKHOM maTpyOoK
JUTA pacTBOpa NI CHHTe3a KapOaMua U OTAENbHBINA BBITYCKHOM MaTpyOOK JJIsl OTXOMSIIEro rasa.
Ceknust cCHHTE3a COIEP KUT BBIITYCKHOM NMaTpyOOK I OTXOASIIETrO rasa, BHITYCKHOM maTpyOoK i
JlecOpOUPOBAHHOTO PACTBOPA KapOaMUIa v BLITTy CKHOM MaTPpyOOK JIJIs HeleCOpOUPOBAHOTO PacTBOpa

IUTA CHHTEe3a KapOamMua.

[0016] 3oma koHmeHcanuH, Hampumep, OOOpyZOBaHA KOHIEHCATOPOM KapOamara BBICOKOTO

JTaBJIEHUS, TPEANOUTUTEIEHO KOKYXOTPYOHBIM TETIOOOMEHHUKOM C TTYYKOM TPYO U MPOCTPAHCTBOM
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BHYTpH KOXyxa. Hampumep, mcmosb3yercss my4ok npsmeix Tpyd wmm mydok Tpyd U-oOpasHoit
¢dopmer. KoHaeHcHpyeMBlii ra3 MPEANOYTUTELHO MOCTYNAeT B MPOCTPAHCTBO BHYTPU KOXKyXa, a
OXJIAXKIAIOIIAs )KUIKOCTE — B TPyOBbl. B anbTepHaTHBHOM BapuaHTe KOHASHCUPYEMBIH ra3 MocTynaeT

B TPyOBI, a OXJIAXKIAFOIIAsA JKUIKOCTh - B IPOCTPAHCTBO BHYTPHU KOXKYXa.

[0017] KoupeHcatop MOXeT TMPeACTaBIsATE COOOM TOPU3OHTAJIBHBIM WM BEPTUKAJIBHBIN
koHneHcaTop. KonpmeHncarop mnpencraenser coOoii, Hampumep, TEIJIOOOMEHHUK CO CTOPOHOM
OXJIQXKAIOWEH JKUIKOCTH U CTOPOHOM KOHIEHCALIWH, BBITOJHEHHBIM ¢ BO3MOXKHOCTBIO PabOTHI C
KUIKOCTBIO B BUZIE HEMPEPHIBHOM (ha3bl HA CTOPOHE KOHASHCALIUH, TIPU 3TOM KOHIEHCHPYEMBIE ra3bl
MPUCYTCTBYIOT B BHJAE Iy3bIPBKOB, MNOAHUMAIOIIUXCS Yepe3 KHUIAKYK (asy. DTO BBIFOJHO

oOecrieunBaeT (1'[0 CyIlIeCTBy) MOJIHYIO KOHACHCALNIO B KOHACHCATOPE.

[0018] Koumencarop mpencraBiser CcOOOW, HampuMmep, TOPH3OHTAIBHBIA IOTPYKEHHBIH
KOH/IEHCATOP ¢ OXJIAXKAAIOIIEH KUIKOCTEIO B TpyOax, Hanpumep, myuka Tpyo U-o6pasHoii popMel, u
npencrasiasier coOOM, Hampumep, IUIABAKOIIMM KOHASHCATOP WM IUIABAIOIIMHM PEeaKkTop WIIH,
HanpyMep, BEPTUKAIBHBIA KOHISHCATOP C OXJIXIAIOIIEH KUAKOCTRIO B TpyOax, Wi, HalpUMep,
BEPTUKAIBHBIN KOHISHCATOP C KOHASHCUPYEMBIM ra3oM B TpyOax, MOJHUMAIOIIUMCS BBEPX B BUJIE
My3bIPKOB B KkuAKOW (pasze. B apyrux BapuaHTax peanuzalvd H300peTeHHs KOHIEHCATOP

MpPencTaBisieT COOOH, HapUMep, BEPTUKATBHBIN KOHASHCATOP MUICHOYHOTO THIIA.

[0019] lecopbep mpencraBisieT cOOOM TEIIOOOMEHHHK, COAEPIKAIHH BITyCKHOH MaTpyOOK s
mogaurt CQO2, UCTONB3yeMOro B KadecTBE NeCOPOEPHOrO rasa, M BBIMOJHEH C BO3MOXKHOCTBIO
MPOTUBOTOYHOTO KOHTAKTa MEXKAY YaCThIO PAaCTBOpA ISl CHHTE3a KapOaMuaa W3 30HbI Peakii U
necopOepHBIM Ta3oM, W C BO3MOXHOCTBIO HarpeBa pactBopa kapOamuma. Jlecopbep CO-»
MpencTasisieT coO0H, HapUMep, BEP TUKATBHBIN KOXYXOTPYOHBIHN TENJI000MEHHUK, BBITIOJTHEHHBIN C
BO3MOXXHOCTBIO paboThI C mamaroIiell TUIeHKOW pacTBopa kapOamuaa, necopbupyeMoro B Tpydax, u
cozlep KanInil BITyCKHOM naTpyOoK i pacTBopa kapOamuaa B BEpXHEH 4aCTH, BBIITy CKHOM NaTpyOoK
IUIA  JecOpOUpPOBAHHOTO pacTBOpa Kapbamuaa B HIDKHEM 4YacTd, BIYCKHOW maTpyOOK s
necopOepHOTO raza B HIDKHEH YacTH W BBINMYCKHOM NAaTpyOOK Ui ra3a B BepxXHEH YacTH,
COeIMHEHHBIN ¢ ceKLnel koHaeHcannu B/l, Bce yka3zaHHBIE BITyCKHBIE U BBIITY CKHBIE TTATPYOKH BeIy T
B TpyObl 1 u3 HuX. [ecopbep, Hampumep, Takke COMEPKHUT KOXKYX JJII HarpeBaTesIbHON paboueit
Cpenbl, TakOU Kak, HampuMep, nmap. B Bapuanrax peamuszaunu n300peTeHHs, B KOTOPBIX UCITOIB3YIOT

oTtaenbHBIe KOHAeHcarop B/l u peaktop, ycTaHOBKAa COACPKUT JIMHUIO ISl TIOTOKA KOHACHCATA U3
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KOoHzeHcaTtopa B peaktop. Konmencatop kapOamara BJI, kxak mnpaBmio, NPUHUMAeT TaKKe

nomasaeMblii NH.

[0020] VYcraHoBka comepxxuT Onok oOpabotku cpenHero maenieHus (CJI), mpenmnodTuTeNbHO
UCHAPUTENIBHYI0 €MKOCTb, U JIMHHIO MOTOKA XHUAKOCTH AJIS MOJA4YH JAecOpOMPOBAHHOTO PAacTBOpa
kapbamuna u3 gecopbepa BJl B stoT 6ok oOpabdotkm CJI. bnok o6pabotku CJI comepxut
BBITTy CKHOM maTpy0Ook muisi nepBoro notoka rasa CJl u BeImyckHOM maTpyOOK AJisi SKUIKOCTH JUIS
oOpaboTanHoro pacTBOopa Kapbamuma. YCTaHOBKA MOTMOJHUTENBHO coAepkut mauccoumarop CII,
MEPBYIO JIMHUIO TIOAAYH PAcTBOpa kKapbaMua U3 yKa3aHHOM 30HBI PEAKLMU B YKAa3aHHEBIN necopoep
B/l u BTOpYIO JNMHHIO MOmadd pacTBopa kapbamMuia M3 yKa3aHHOHM 30HBI PEaKIUU B YKa3aHHBIM
muccormarop CJI. CrnemoBaTtenbHO, 4acTh pacTBOpa AJisl CHHTe3a KapOamuia W3 30HBI PEaKLuH, B
YaCTHOCTH M3 peakropa, mocrtyraer B nmecopbep BJI, a apyras wacte - B muccommarop CJI. B
MPeaNOYTUTEIbHOM BAapHAHTE Pea3aliy H300peTeHUs] €IUHCTBEHHBIH PEeakTop COeOMHEH s

nojavy pacteopa kapbamuna xak B necopbep B/I, Tak u B qucconmarop CJI.

[0021] IIpenmouturensHas ucnapurenbHas emkoctb CJI, kak mpaBuiio, paboTtaeT oA naejieHueM 10
6ap - 70 6ap, npexnmoururensHo 10 Gap - 35 Gap, Hanpumep, 18 Gap -25 Gap. I[IpeanouturensHas
ucnapurensHas emMkocte CJ] mpeamoutuTenbHO paboTaeT MOA TAaKUM ke WU Oojiee BBICOKUM
napienneM, uto u aucconuarop CJI, Hampumep, mon maeienvem Ha 0 Gap - 10 Gap Bblie, yem
naenenne nuccormaropa CJI, Harpumep, Ha 1 6ap - 10 Oap BeIlre, Uitk 60JIee MPEANOUYTUTEIBLHO Ha 2
Gap - 7 Oap Beire. Jucconmarop CJI comepKUT BbIMTYCKHOM NMaTpyOOK i BToporo motoka rasza CJI.
Cexmus cuaTe3a B/l comepskxut BbIMyCKHON MaTpyOOK I OTXOISIIETO ra3a U AJIEMEHT ITOHHKEHHS
JaBJIEHUS IJI DTOTO OTXOJMAIIErO rasa, Jarmui Tpetni moTok raza CJI. DneMeHT MOHMKEHUS
IaBJIeHUs] TIpenacTaBisieT coOOl, Hampumep, KiamaH, HampuMep, pPeryJUpOBOYHBINA KJjarmaH. B
TEXHOJIOTHYECKOM TIPOLIECCE U YCTAHOBKE J1Ba MOTOKA Ta3a, BEIOPAHHBIX U3 TPYIIILIL, COCTOSIIEH U3
YKa3aHHBIX MEPBOTrO, BTOPOro M Tperhero motokoB raza CJl, oObenuHSIOT U KOHACHCHPYIOT B
YKa3aHHOMW TMepBOM cekiuu KoHaeHcanmu kapdamata CJI. OpguH mOTOK rasa, BLIOpAaHHBIA U3

YKa3aHHOM I'PyMITbl, KOHASHCUPYIOT OTACJEHO BO BTOPOH CeKInu KoHaeHcaunu kapbamara C/I.

[0022] YcTaHOBKA MPEOroOYTUTENBHO COAESPIKUT JIMHUHM MOAAYM ra3a A TPAHCIIOPTUPOBKHU JIBYX
MOTOKOB Ta3a, BRIOPAHHBIX M3 TPYINILI, COCTOSIIEH M3 YKa3aHHBIX IEPBOTO, BTOPOTO U TPETHETO
notokoB raza CJI, B mepByto cekiuto koHaeHcamu kapdamara CJI. IlpennouturensHO ycTaHOBKA

COZIeP KUT JINHUH TIOAAYH ra3a il TPAHCIIOP THPOBKH MTEPBOTO U BTOPOro NMoTokoB raza CJ1 B mepByo
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CEKITHIO KoHeHcanu kapOamara CJl v muHuI0 mogavy rasa Jijis noJiadu TpeThero nmotoka raza CJJ

BO BTOPYIO CEKLIMIO KOHAeHcarmu kapbamara CJI.

[0023] IlpenmoutuTensHO, TiepBasi cekuus KoHaeHcaruu kapbamara CJ] BemmosmHeHa C
BO3MOXKHOCTBIO Ipuema repeoro notoka raza CJI uz 6moka o6pabdorku CJl u BTOpOro moroka rasza
CJl u3 nuccoumartopa CJI. IlpenmournTeNbHO yCTAHOBKA COMEPIKUT JIMHHUIO TOJAYH rasa u3 0JIoka
obpabotku CJ] B mepByro ceknui koHmeHcarwu kapOamara CJI u JuHMIO momauud rasa H3
nuccouraropa CJ] B mepByto cekiuto konaeHcanuu kapbamara CJI. [IpennodtuTensHO yCTaHOBKA
COAEPKUT JIMHHIO MOJAYH ra3a M3 YKa3aHHOTO 3JjieMeHTa (WiM OJIOKa) MOHM)KEHHUs JaBJIEHUS BO
BTOPYIO CeKIMIO KoHaeHcaunu kapdamara CJI nist momauu tpetbero notoka raza CJI. B unTepecHOM
BapUaHTe peanu3aimu u3o0Operenus Tpetuid motok raza CJI w3 cekumm cuHTe3a BJl umeer
conep:xanrie NH; Ha BXoze BO BTOpPYIO cekLMio KoHAeHcaumu kapbamara CJI, kotopoe cocTaBser
no meHeied mMepe 90% ot comepxxanust NH; (Hampumep, mo Macce) B MOTOKE rasa Ha BBIXOZE
(BbIXOmax) rasza u3 cekuuu cuHTe3a BJ[. Hanpumep, TuHMs moga4uu TpeThero MOTOKA ra3a u3 CeKLru
cunre3za B/l Bo BTOpyIO cexumioo koHAeHcauuu kapOamara CJ] HEe COmEpKUT ra3004HCTUTENS WU

KOHZeHcaTopa, padoTatrouiero nox BJI.

[0024] TIpenmoututensHO BTOpasl Cekius KoHAeHcanwu kapOamara CJ[ comepkXuT KOHIOEHCATODP,
ra3004MCTUTENb W/HJH TIOTTOTUTEND. [IpenmouruTensHo BTOpast cexkiust konneHcarwu CJ1 cogepxur
KOXYXOTPYOHBIH TerIoOOMeHHHK (KOHIEHCATOP) C OXJIAKAANEH >KHUIKOCTHIO, HarpUMep
OXJIAXKTAIOWIEH BOJION, B TPyOaxX M KOHAEHCHPYEMBIM I'a30M, ITOCTYIAIOIIUM B IPOCTPAHCTBO BHYTPH
koxyxa. [IpeanoutuTenbHO TerIOOOMEHHUK MPUHUMAET TAKKE KHUIKOCTb, COAEPIKaIIyIo KapOamar,
B MPOCTPAHCTBO BHYTPH KOXKyXa, HATIPUMED, TTPH MPSIMOTOYHOM KOHTAKTe C KOHAEHCHPYEMBIM Ia30M.
Kunkocte, comepskamas kapbamar, MOCTYHaeT, HANPUMEpP, W3 CEKIUH pereHepalud HU3KOTO
nasnenus: (HJ1). Hanpumep, kak ras, Tak v )KMAKOCTh MOCTYIAIOT B HIXKHIOK YacTh MPOCTPAHCTBA
BHYTPU KOXyXa, U TEILUIOOOMEHHUK COAEP)KUT OIWUH BBIMYyCKHOW MaTpyOOK B BEPXHEW YacTH.
Ternao00MeHHHUK COMEPKHUT, HAPUMEp, BEPTUKAJbHBIN mydok TpyO U-oOpasHoit dopmbl. Cekius
KOHJIEHCAIIMM TPEATOYTUTEIEHO  JOTOJHUTEIBHO COAEPKHUT Ta30XHAKOCTHBIA — CermapaTop,

MPUHUMAIOTIIHH TEXHOJIOTUUECKYIO CPeay U3 TEIIOOOMEHHHKA.

[0025] IIpenmouturensHO BTOpast cekuus koHaeHcaumu CJl comepXuUT KOXyXOTpyOHBIN
TEMJIOOOMEHHUK M PAaCIOJIOKEHHBINH HI)KE IO TMOTOKY Ta30’KUAKOCTHBIA CEmaparop, a TaKkxke B

Ka4yeCTBE BapHaHTA MOTJIOTUTENTL, MPUHUMAIOIINN a3 U3 YKa3aHHOTO Cernaparopa.
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[0026] IIpeanoYTHUTENEHO KUAKOCTE M3 MOTJIOTUTENIS MMOCTYIIAeT B YKA3aHHBIA TEIUIOOOMEHHUK, a

pactBop kapbamara HJI mocTymaer B MOTIOTUTENH B KQUECTBE TOTJIOIMAIOIEH KUIKOCTH.

[0027] Tak:xe B BapuaHTax peayn3anyy H300peTeHus, B KOTOPBIX BTOpas cekums koHnencaumuu CJ1
COCTOHT U3 TEIUI00OMEHHHKA (B KaueCTBe KOHAEHCATOPA) M ra30KHAKOCTHOTO CErapaTopa, TO eCTh,
06e3 TOrjoTUTEeNs, YKa3aHHYK CEKLHMI0 MOXXHO Ha3bIBaTh Ta300YHCTHUTENIEM MO aHAJOTHU C
razoounctutesieM B/l, 4acTo MCIOIBb3yeMBIM A1l OUMCTKH OTXOMSIINX ra30B U3 CeKIMil cuaTe3a B/

B YCTAHOBKAX JJis MPOM3BOICTBA Kapbamuna ¢ necopbumeit CO2.

[0028] B BapmaHTax peanu3alid YCTAHOBKH M TEXHOJIOTMYECKOTO MPOLECCa COIVIACHO JaHHOMY
n3obperennto  Omok  obOpabotku CJI, KOTOpBIH MPEANnOYTHTENLHO MPEACTABIsIeT CO00H
annabaTHYeCKyl0 HCHApUTENIEHYI0 eMKOCTh, obecrieunBaeT mnojydeHue mortoka raza CJI,
otHocHutebHO Goraroro CO: (MossspHoe cootnomenre NHz k CO2, HanpuMep, COCTaBJIsIET MEHEe
1,0, nHanpumep, B nuanasone 0,80-0,90), v BBIFOAHO CIOCOOCTBYET CHIDKEHHIO MTOTPEOISHHS SHEPTUN
(mapa) necopbepom B, Muccouunarop CJI, mosyvaromuii pacTBop AJisi CHHTe3a kapbamuaa B 00Xox
necopbepa BJI, BeirogHO oOOecrieunBaeT OTHOCHTENBHO OOJIBINYIO MPOU3BOIUTEIBHOCTD IIO
MOJIyUYEHHIO KapOaMuia ¢ OTHOCUTENILHO HeOobIM necopdepom B/, IloTok rasa u3 guccorpatopa
CJI otHocutensHO Oorar NHs (mossipHoe cooTtHomeHue NHi; xk CO,, Hampumep, COCTAaBISET IO
MeHbInel mepe 2,3, Hanpumep, B auamasone 2,50- 3,0, Hanpumep, okosio 2,60). ITOT MOTOK rasa
MPEANOYTUTENILHO OOBEIUHSIOT C MOTOKOM rasa u3 Omoka o6pabdotku CJl (mpeamnodTHTessHO
annabaTHYeCKOW HCMAPUTEIbHOH €MKOCTH) U KOHASHCHPYIOT B IEPBOM CEKIMH KOHIEHCALIUH
kap6amara CJI nox cpenHum nasienueM (Harpumep, 20 6ap - 30 6ap, Harpumep, 22 6ap - 30 6ap).
Taxkoe AaBJICHUE IIPpKW MaJIOM KOJIMYSCTBE HHCPTHLBIX BEIECTB BBIM'OOHO 06eCHqu/IBaeT OTHOCUTECIIBHO
BBICOKYIO TeMmriepatypy, npepbimapomyio 120 °C. IlpennoyrurensHO KOHASHCALUIO MPOBOISAT B
TEMIOOOMEHHOM KOHTAaKTe C pacTBOPOM KapOamuaa, HarpeBaeMbIM Ui HCIApEeHHs BOJBL
Cootnomenne N/C pactBopa kapbamara B IEpBOM ceknuu KoHpeHcaimu kapOamarta CJI MOXHO
CKOPPEeKTHpOBaTh (yMeHbUIUTh) myTeMm npoOaeieHuss yactu CO», mocrymaroomero mox CJH, B

YKa3aHHYIO MTEPBYIO CeKIUIO KoHaeHcanuu kapbamara CJI.

[0029] Ucxomubni CO2, KaK MPaBHIIO, COACPKHUT HEKOTOPOE KOJUYECTBO MHEPTHHIX BEINECTB H,
BO3MOXKHO, COIEPKUT KUCJIOPOA, HOOaBIsIeMbIi, HATPUMED, IJIsT UCIIOJIb30BAHUS B HEUTPAITH3aTOpe

Bonoponia. Mcxonnwiii CO», mocTynaroniyil B IEPBYIO CEKIUIO KOHAeHcau kapoamara CJI, MoxeT
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MOCTYIIaTh, HAPUMEP, U3 MPOMEXYTOUHOM Touku Komrpeccopa CO2 BJl wuimu u3 cneruanbHOro
kommpeccopa CO. CJ1. Harmpumep, muans nogaun CO2 B mepByIO CEKINIO KOHASHCAMU Kapbamara
CJl comepXuT HeEUTpaIM3aTOpP BOAOPOAA, KaK MPABHUIIO, KATAIUTHYECKHN HEWTPAIM3aTop, TIe
yaansgercs Ho, mpucyTeTByromuii B Bune 3arpsisHennii B ucxogaom CO2. Ucxonnsiii CO2 Ha BEIXOE
13 HelTpanu3aTopa Boaopoaa coaepxur, Hanpumep, 0,05 06. % - 0,20 06. % O2, mpeamoYTHTETBHO
okojio 0,10 06. % O2. IIpeumymiectBerHo nMoTok ucxomuoro CO2, monmyuyaemerii necopdepom CJI,
MPEANOYTATENILHO UMeeT OoJiee HU3koe conepskanue Oz, yeM notok ucxomuoro CO2, moyyaembiit
necopbepom BJI, moCKOJNBKY [l YCTAaHOBOK, pabOTAIOIIMX TMOJ CPEAHUM ABJICHHEM,

MaCCUBUPYIOMUH BO3AyX He TpebyeTcst uiu TpeOyeTcsl B MeHbIIeM KOJINYeCTBe.

[0030] Ucxonueiit CO2 MOXKET NPOUCXOIUTH, HAIIPUMED, U3 CEKLIUH MPOU3BOACTBA CUHTE3-Tra3a AJis

YCTaHOBKH IO IMTPOU3BOACTBY aMMHKaKa BBIIIE ITO ITIOTOKY.

[0031] Ucxonneiit CO-, HarmpuMep, NOCTYNAeT B IEPBYIO CEKLIMIO KOHAeHcauuu kapbamara CJ1 yepes
necopbep CJI, KOTOpBIM NPEANOYTHTENILHO TMpPEACTaBiisseT Cco0OM amuabaThueckuii aecopOep.
Hecopbep CJI, Hampumep, BBITOJHEH C BO3MOKHOCTBIO IMPOTHBOTOYHOTO KOHTAakKTa pacTBOpa
kapOamuna ¢ ucxoausiM COz v COMEPIKUT BITYCKHOM MaTpyOOK IS ras3a, BRIMTYCKHOM MaTpyOoK mjis
rasa, BIYCKHOW maTpyOOK AJis HIKOCTH M BBITYCKHOHM matpyOok mist skuakocTt. Jecopbep CI
COIEPIKUT, HATIPUMED, YIIOTHEHHBIN CJION AJis 00ecredeHnst KOHTAKTa rasa ¢ XXHAKOCThIO. ['a3 u3
BBIMY CKHOTO maTpyOka juis raza aecopOepa CJl mocrymaeT B nepByio cekimio koHmencarwmu CJI
KonrakTHast 00paboTKa MPUBOAKT K YMEHBIIEHHIO KOJIMYECTBA aMMHaka (B CBOOOTHOM BHUE W/MITH
B BHIe kapbOamara) B pacTBOope Kapbammuma, TeM cambiM obecrmeunBasi aecopOuuio. Pacteop
kapbamuma MokeT noryomarts Hekotopoe komuuecTBo CO». Ilotok ucxomHoro CO2, mocTynmarmymi
B HeoOs3aTenbHBIN necopOep CJI, cogepsxur, Hampumep, o MeHbIer mepe 95 006. % CO2 u MeHee
0,10 06. % NH;, npennouturensao He comepkut NH3. ITomawa CO; uepes mecopbep CJI
OnarompusATHA, HAIPUMED, B TOM CJIyuae, eClii pacTBop kapbamuaa u3 aucconuaropa CJI nocrynaet
B cexnuio pereHepanuu HJI, comepxkamyro aucconmarop HJI v konnencatop kapOamara HJI, mis

TOCTHIKEHUS XOPOIIei KOHIeHcauy kapbamara.

[0032] PacteOp kapOamunma u3 Gnoka obpabotku CJI u pactBop kapbamuna u3 auccoruatopa CJI
MOAAI0T HEMOCPEACTBEHHO WJIM OIOCPENOBaHHO B cekuuio pereHepauuun HJI, comepxamiyro
nucconarop HJI, npunumaromuii pactBop kapOamuma, W KOHAeHcatop kapbamara HJI,

npuHUMaroIui ra3 uz auccornuaropa HJI. Pacteop kapOamuna w3 6moka oopadotku CJ] u pacTBop
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kapbamuna u3 guccormaropa CJI moxHo oOpabaTeiBaTh B 00mel cekiuu pereHepanviv HJl vy B
OTIeNbHBIX cekuusax pereHeparmu HJl. B xongencaropsr kapdamara HJI Takke mocryraet Boaa s
MPenoTBpAIlleHNsT KpUCTAIM3aluK KapOamarta. Boma mocTyraer, HampuMep, B BHIE YHCTOTO
TEXHOJIOTHYECKOTO KOHAEHCATa, HAPUMED, U3 CEKIIMHA OYHUCTKH CTOYHBIX BOJ. YacTs ucxomuoro CO2
B KayecTBE BapHaHTa MOCTymaeT B KOHAeHcaTop kapOamara HJI B kauecTBe BapuaHTa dYepe3
KOHZIEHCATOp ¢ aTMOc(epHBIM pacmupuTeNieM s yMmMeHblneHus cootHoiunenus N/C pacTtBopa
kapbamara B koHIeHcarope kapbamara HJI, utobs1 06ecreunTs XOPOIIyIO KOHASHCAIUIO B U30eKaTh
noctyrieHus Oombinoro kosudectsa NH3 B (atmocdepHslil) nornoturens. PactBop kapbamara u3
ceximu koHaeHcaruu HJ cxxuMaroT U BO3BpaIlaroT, HaIpUMep, BO BTOPOI KOHIEHcATOp KapbamaTa

CI, on comepxuT, Hanpumep, 25 mac. % - 50 mac. % H20, nanpumep, okono 30 mac. % H20.

[0033] IIpenmouTuTensHO YCTAaHOBKA coAep kUT auccouuarop HJl v TMHUIO MOTOKA XKUAKOCTH IS
nmomauu pactBopa kapOamuma u3z Omoka obpabdotku CJI B muccommarop HJI IlpenmourutensHO
YCTaHOBKA COAEPXKHUT KOHAeHcaTop kapbamara HJI m nuHuio momauu rasa us guccouuaropa HJL B
koHzaeHcatop kapbamara HJI, IIpennodruTensHO y CTAaHOBKA COEPKUT JIMHUIO TOTOKA SKUIKOCTH IS
MoJiauu pacTBopa kapOamarta u3 KoHAeHcaropa kapbamara HJI BO BTOPYIO CEKLIHMIO KOHAEHCALIUU
kapOamara CJI (Hanpumep, rasoouunctutens CJI). IIpeanoytuteibHO yCTAHOBKA COMEPIKHUT JIHHUIO
MOTOKA KUAKOCTH ISl IOIaur PacTBOpa kapdaMaTa U3 BTOPOH ceKiun KoHaeHcanuu kapdamara CJJ
B MEPBYIO cekumio koHaeHcaruu kapoamarta CJI. [IpeanodTurebHO YCTAHOBKA COMEPIKUT JIMHUIO
MOTOKAa XHUAKOCTU AJId ImOoaadyu pacTBOpa Kap6aMaTa u3 yKaSaHHOﬁ HepBOfI CCeKIIMHN KOHACHCALINN
kap6amara CJI B yka3aHHYIO CEKLIMIO CHHTE3a BbICOKOTO aaByieHus (BJl), B uacTHOCTH, [T mOgauu

pacTBopa kapbamara B 30Hy peakliy B KQUueCTBE BapHaHTA Yepe3 30Hy KoHaeHcauuu B/

[0034] Cekuust cuHTE3a BBICOKOTO J[JaBJIEHHUS YCTAHOBKHM M TEXHOJIOTMYECKOTO MpoLecca
npousBoacTBa kapbamupa coaepxur necopdep B/, mcnone3yrommii mo MeHbIIeH Mepe 4acTb

ucxomHoro CO2 B kauecTBe AecopOepHOro rasa.

[0035] Ucxonnbrit CO;2 comep>XUT UHEPTHBIE KOMITOHEHTHI, HAIIPUMED, U3 YCTAHOBKH JUJIS IOy YSHUS
CHUHTE3-Ta3a, PacroJIoKeHHOU BBIIIE TT0 MOTOKY, Aaronied ncxoquslii CO2. Kak npaBuiio, HCXOIHbIN
CO», mocrynaromuii B cekiuio cuHTe3a B/, comepxuT KUCIOposa, mo0aBiasieMbId, HaNpuUMep, s
MpeIOTBPAIEHNST KOPPO3HUU B CEKLIMH CHHTe3a kapbamuaa. Kucmopon takxe MOXHO OOABIATE IS
yaanenusa Ho B ucxomusiii CO; BeIlle MO TOTOKY OT cekiuu cuHTe3a. Cekius cunate3a B comepxut

OuH WK OoJbillee KOJUYECTBO BBIMYCKHBIX MATPyOKOB Ui OTXOAAIUX Ta3zoB. OTXomdmui ras
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CONEPKUT UHEPTHBIE KOMITIOHEHTHI, a Takke HekoHneHcupoBanHele NHz u CO2. OTxoasmuii ra3 u3
ceKLnu cuHTe3a oTHocuTesbHO Gorat NH; (cootHomenne N/C, HanmpuMep, COCTABIISIET MO MEHBIIEH
Mepe 2,2 Wik HaXOAUTCs B Auana3oHe ot 2,3 1o 3,0), pacmupsieTcs 1o nasjienus B quanasone Cl u
roziBepraercss KOHAEHCALMU BO BTOpPOM cekuuu koHaeHcaumu kapbamarta CJI. Konmencaruio
OCYIECTRIIAIOT, HAIPUMED, B TIPUCYTCTBUU PEIUPKYJISIITUOHHOTO TTOTOKA KapbamaTa, ComepIKaniero
BONy U3 cekuui pereHepaumu HJI[, B TermiooOMeHHHKe, coaeprkKameMcss BO BTOPOH CEKIUH
koHAeHcau kapbamara CJl. IIpenmoutrurensHO yCTaHOBKA, B YaCTHOCTH Cekiusi cuHTe3a BJI, He
coaeput razoouncturesist B/, IIpeanoyTutesHO TEXHOIOr MUECK UM MPOLIECC HE BKJTIOUAET KOHTAKT

OTXOOAIICTO ra3a CEKIuM CHMHTE3a C IOTOKOM JKUJAKOCTH Ha BOJHOI OCHOBE IO BEICOKHMM OJAaBJICHUCM.

[0036] KonpeHcaumsi OTXOISIIMX Tra30oB M3 cekuuM cuHTe3a BJl mox cpenHuM paBieHHEM
obecrieunBaeT MpPEMMYLIECTBA B BHAE NOBBIMIEHHS OE30MaCHOCTH M CHIDKEHUs 3aTpar Ha

000pynoBaHKe IO CPABHEHHUIO C UCTIOJIb30BaHUEM TrazoouncTuTess B

[0037] Bropas cexuusi konneHcauuu kapbamara CJI (Hanpumep, razoounctutens CJ1), Hanpumep,
paboTaeT ¢ OXJIAXKIAKOLIEH BOIOH, U TeMIeparypa Ha BhIXOAe KapOamara HaAXOAWTCS, HApUMED, B
nuarazone 80 °C - 100 °C. Bropas cexuumst koHneHcanuu kapdamara CJ1 pabotaer, HanmpuMep, Ox
naeienrieMm 15 Oap - 25 Oap, mpenmoururensHo 20 Oap - 25 Gap. PactBop kapOamara u3 BTOpOI
ceKInu koHaeHcanuu kapOamata CJI, uMmeromuii, HarpuMep, coaeprkanue Boasl 25 mac. % - 30 mac.
%, obOoramaercs kapOamaToM B mepBoi cekiuu koHaeHcanmu kapOamara CJI. IlepBas cekius
koHAeHcaluu kapbamara CJI, HarpyuMep, JaeT pacTBOp Kapbamarta ¢ CoepKaHueM BOIbI, HAIPUMED,
o MeHblei Mepe Ha 5 Mac. % (MPOLIEHTHBIX MyHKTOB) HHXKE, YEM PacTBOp Kapbamara U3 BTOPOM
cekIuu KoHpaeHcanmu kapOamata CJI. Hampumep, pactBop kapOamata H3 TEpPBOH CEKIIUH
koHAeHcaluu kapoamara CJl uMmeet coneprkanre Boabl B nuamnaszone 15 mac. % - 20 mac. %. IlepBas
cek1us koHaeHcaiu kapdbamata CJI, Hanmpumep, paboTaeT NpU TeMrepaType Mo MeHbIel Mepe Ha
10 °C Brimne, uem BTOpaAs cekivs koHAeHcaiu kapoamara CJI, Hanpumep, ripu Temmeparype 110 °C
- 120°C. Takum oOpa3zom, pacTBOp kKapOamaTa BO BTOPOH CeKLMU KoHAeHcau kapoamara CJ] moxeT
UMETh OTHOCHTENIbHO BBICOKOE COIEpPIKaHWE BOMBL, YTO IMO3BOJIIET OOECHeYuTh 00Jiee HU3KYIO
TEeMIepaTypy KOHAeHcaluu Oe3 pucka Kpuctawmsaipn kapOamara. Bosiee Huskas Temrmeparypa
CrocoOCTBY€ET YMEHBIIEHHUIO MOCTYILIEHUs HeKOHIeHCupoBaHHOTro NH3 B pacroiokeHHBIH HHXKE 10
notoky norsotutesb (H). 310 MoxkeT cmocoOCTBOBATE CHUIKEHHUIO MOTPEOIEHHUS SHEPTHH B CEKLINU
ouncTkH ctouHbX Boa (OCB) u, mpenmyIecTBeHHO, yMeHbIIeHHIO 00beMa perupkysisitun U3 OCB.

Ilepras cexius koHmeHcarmu kapbamara CJ] paboraer, Hanpumep, non naeyienriem 20 6ap - 30 Hap,
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MPearoYTUTENLHO 22 6ap - 27 Oap, ¥ MPennoYTUTEIRHO N0 00JIee BEICOKUM AABJICHUEM, YeM BTOpast
cekiusa koHmeHcanmu kap6amata CJI. XKungkocte Ha BogHOUW ocHOBe w3 mornoturtenis HJI moxker

noctynars B OCB.

[0038] IlpennmouTuTeNbHO MHEPTHBIE BEIeCTBAa M3 CeKUMHU cuHTe3a BJ] He mocTymaroT B MepBYIO
cekimio koHpeHcanmu kapbamara CJl, obOecneumBas TeM cambiM 0oJiee BBICOKYIO TeMIIEpaTypy
KOHJICHCALUH JJIs1 TeTII000MeHa, KOTOPBIN MOXHO HCIOJIb30BaTh, HAIPUMEp, VIS HarpeBa pacTBopa

Kap6aMI/II[a AJIA BbIIIapUBaHUA BOOBI.

[0039] PactBOop kapbamara U3 BTOpOM cekiuu kKoHneHcauuu kapbamarta CJI moctymaer B nepBylo
cekLmo KoHaeHcauuu kapOamara CJI, pabortaromyro mpu 6osee BBICOKOH Temmepatype. Takum
obpas3oM, BOAYy, COAEpIKAIIYIOCS B pacTBope kapOamara u3 cekuuu pereHepauuu HJI, BBIrOAHO
UCHONB3YIOT ISl TPEJOTBPAIEHUs] KpUCTAUIM3aUMK Kapbamarta B TpeX IOCJIeIOBaTEIbHO
PAacIioIoKEHHBIX KOHIeHcaTopax. Hanpumep, B TUIIOBOM BapHaHTE peayM3al[uyl TEXHOJOTHYECKOTO
mpolLiecca COTJIACHO AAHHOMY H300peTeHHIO pacTBOp KapOamara MOJy4arT W3 KOHAEHCaTopa
kapbamara HJ] ¢ 30 mac. % H>O u nopatot Bo BTOpOii KoHAeHcarop kapOamara CJ (Hampumep,
ra3004MCTUTEND ), AL pacTBOp kKapbamara ¢ 26 mac. % H20, KOTOpBIi, B CBOXO Ouepeb, MOJA0T
B IepBbIi KoHAeHcaTop kapbamata CJI, maromiuii pacTBop kapOamaTa ¢ PeUMyIeCTBEHHO MEHBIITUM

conepranrieM Bozpl, coctapiisitomuM 20 mac. %. H>O, xoToperit Bo3BpamaroT ais cuateza B/,

[0040] IIpeanmouTuTeTEHO HEKOHASHCUPOBAHHBIN ra3 U3 MEPBOW CEKIMHM KOHAEHcauuu KapOamara
CJl moctymaeT BO BTOPYIO CeKLMIO0 KoHaeHcanmu kapOamara CJ. B nmpeanoutuTensHBIX BapruaHTax
peanu3anyu 1300peTeHNsT YKa3aHHBIA HEKOHAEHCUPOBAHHBIN Ta3 00bEOUHSIOT C OTXOIALINM ra3oM
M3 peakTopa M KOHJIEHCUPYIOT BO BTOPOU cekinu koHaeHcanmu kapoamara CJ/1. [lpeamoyturensHo
BTOpas CeKIusA KoHAeHcaiuu kapbamara CJ] paboTtaeT mona 6ojiee HU3KUM JaBJIEHHEM, YeM TepBas
cek1Tus KoHaeHcauu kapdamara CJ1, Hanpumep, Mo IaBieHHeM 1o MeHbIel Mepe Ha 1,0 6ap Huke,

Harnpumep, Ha 1,0 Gap -5 Gap Hixke.

[0041] HexonpencupoBaHHBINA ra3 W3 BTOPOW CeKUMU KoHneHcarwu kapbamarta CJ] moctymaer,
HarpuMep, B TOTNIOTHUTENb, paboTaroniui, HanpuMmep, moa HJ[. OdeHs OnarompusTHO, 4YTO B
MPEeArOYTUTEBHBIX BApUAHTAX peaM3ali M300peTeHrsT MHepTHhIe Ta3el U3 cuHTe3a BJl He

MOCTYNAIOT BO BTOpPOM KoHAeHcatop kapOamata CJI, Tem cambiM yMeHBIIas ITOCTYIUICHHE
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KOHJICHCUPYEMOro rasa B IOINIOTUTENb M IIOBBIINIAs TEMIEpATypy B 30HE Harpera IpH

(dukcupoBaHHOM OOIIIEM JaBIIEHHH ra3a BO BTOPOM KOoHAeHcaTtope kapOamara C/I,

[0042] IIpeanouTHTETEHO HEKOHACHCUPOBAHHBIN ra3 U3 NMEpBOM CEKIMHM KOHAESHcauun kapbOamara
CJ nmeer Huskoe comepxkanne Ha ais Toro, utoOsr n3bexars 00pa3oBaHuUs B3PBIBOOIIACHBIX CMECeH,
B OCOOEHHOCTH BO BTOPOM cekuuu koHaeHcarmu kapbamara CJI. Hwuskoe copepkanme Hz
nocturaercs 3a cdyet ymanenuss Hx u3 ucxomnoro CO: CJl, mocTymaromero B NEPBYIO CEKIHIO
koHneHcaimn kapbamara CJI. IlpeumyniecTBeHHO YacTHYHAs KOHAEHCALMSI B IEPBOM CEKLHH
koHAeHcamu kapbamara CJI crmocob¢cTByeT mpocToTe 0060pyA0BaHMUs, HAPUMED, HATHIHIO TOJIEKO
OTHOTO KOHJZIEHCATOpa B yKa3aHHOM CEeKLMU U Iepeqade Terula pacTBopy KapOamuaa, KOTOPBIH
HArpeBaeTcss B 30HE HarpeBa IpU TEIUIOOOMEHHOM KOHTAaKTE C YKa3aHHBIM KOHAEHCATOPOM,
HampuMep, 3a cueT TypOyJIeHTHOCTH Ha HHD)KHEM II0 MOTOKY KOHLE YKa3aHHOTO KOHIEHCATOpa.
Hampumep, KOHAeHCATOp BBIMOJHEH B BHIE KOXKYXOTPYOHOTrO TEIUIOOOMEHHHKA C HarpeBaeMbIM

pacTBopoM kapbamua B TpyOax U KOHAEHCUPYEMBIM ra30M B POCTPAHCTBE BHYTPH KOXKYXa.

[0043] TIpeumymiecTBEHHO yCTaHOBKA MPEAMOYTUTEIBHO HE COAEPKUT KOHAECHCATOpa aMMHaKa U

NpeaAnoOUYTUTESIbHO HE COACPIKUT JIMHUU PEHUPKYJIALNUN )KUAKOTO aMMHaKa.

[0044] ITpeanouTUTEILHO YCTAHOBKA TOITOJIHUTEBHO COMEPKUT 30HY HAarpeBa s HarpeBpa pacTeopa
kapOamuna Juisl y1ajeHus BOAbI 1 aMMHaka. [IpeanoYTuTeIsHO yCTaHOBKA CONEPIKUT JIMHHUIO TIOTOKA
KUAKOCTH JUJISL TIOAAYM pacTBopa kapOamuaa u3 auccoumaropa HJI B ykazaHHyrO 30Hy HarpeBa B
KauecTBe BapuaHTa uepe3 atMochepHbIil pacuupuTteb. [IpeanodruTeisHO 30Ha HarpeBa HAXOAUTCS
B TEIUIOOOMEHHOM KOHTAaKTe [0 MEHBIIEH Mepe C YacThiO YKA3aHHOU MePBOM CEKLMU KOHIEHCAITHH
kapbamara CJI; nuccormarop HJI, xax mpasuiio, mpencraeiser coboii muccoumarop HJ[ 30HBI
pereneparu HJI. TlpeanmoututennbHO 30HY HarpeBa MCIIOJB3YIOT AU HarpeBa pacTBopa kapbammuaa
n3 cexauu pereHepaunn HJI, B wactHOcTH, M3 nuccommatopa HJI, comepskamerocss B yKa3aHHOU
cekimu pereHepaumu HJI, cmocoOcTByromero HCmapeHHI0 BOABI W3 pacTBopa kapOamuma, B
YaCTHOCTH Ui TPUTOTOBJIEHUs] paciuiaBa kapOamupma. IlpemmouturtensHO TmiepBas CeKIMs
KoHneHcarmu kapbamara CJ| mo MeHBIIed Mepe YacTHYHO BBINOJHEHAa B KOXYXOTPyOHOM
TEIJIOOOMEHHHKE, HampuMep, Kak OMNHCAHO BHIMIE, C KOHASCHCHPYEMBIM Ta30oM B KOXyXe

(TpocTpaHCTBEe BHYTPH KOXKyXa) M HarpeBaeMbIM PacTBOPOM kapOamua B TpyOax.
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[0045] Harpetsrii pacTBOp KapbaMuaa U3 30HbI HarpeBa (Harmpumep, MpeaBapyuTeIbHOTO UCTTAPUTEIIS)
MPEearoYTUTEHHO TIOJIBEPTA0T PA3AEICHHIO ra3a M JKUAKOCTH JUIS TONYYEeHUs] BOASHOTO Iapa,
comepxamiero takke NHz, m kKOHIEHTpUpOBaHHOTO pactBopa kapbamuma. KoHueHTpupoBaHHBIN
pacTBOp kKapbamuga MOXKET UMETh COJiepkaHue kapOamuma, HarpuMep, oT 75 mac. % mo 85 mac. %.
PactBop MoueBuHBI, TMOJlydaeMblii Ha BXOAE B 30HY HArpeBa, MMeeT, Hampumep, COACpKaHHe
kapbamuma ot 60 mac. % no 75 mac. % u comepxut, Hanpumep, okoyio 0,7 mac. % NHs.
[IpennouruTesHO KOHLIEHTpaLHs KapbaMuaa ysenuunBaetcs Ha S mac. % - 10 mac. % (mpoLeHTHBIX
MyHKTOB) B 30He HarpeBa. OTHOCUTENIFHO BBICOKOW KOHLIEHTPALMHU KapbaMuaa MOKHO TOCTHIHYTh
Oyiarozapst OTHOCUTENIBHO BEICOKOM Temmeparype, Hanpumep, 110 °C, B mepBoii cekuu KOHAeH AN

kapOamara C/I.

[0046] KonueHTpupoBaHHBIN pacTBOp kKapbaMuaa MoCTymnaeT, HalpuMep, B CEKIUI0 BaKyyMHOT'O
BBINIAPUBAHUS, B KAa4eCTBE BapHaHTA Yepe3 pe3epByap AJisi XpaHEeHWs, U IMOJIyYeHHs pacIuiaBa
kapbamuna. PacrimaB xapOammpma, HampuMep, 3aTBepAeBAaeT B KOHEYHOH CEKLHH, TaKOH Kak
I'PaHyJISITOP WITH rpaHyJ siroHHast OamrHs. Pacruias kapOaMuia Takke MOXKET IOCTYIaTh, HAlpUMep,

B YCTAHOBKY IJId IIPOU3BOACTBA MEJIaMHHaA. Bo3MoxHEBI TakxKke APYyTryue NNpuMEHECHUS.

[0047] 3oHa HarpeBa (IpeaBapUTENILHBIN HCITAPUTEIND) PabOTAET, HAPUMED, MO 1aBJIeHUEM MEHee

1,0 0ap abc¢., Harmpumep, 0,3 Gap adc. - 0,8 Oap abc., Hanpumep, 0,4 Gap adc. - 0,6 Gap adc.

[0048] HarpeBaemeiii pacTBop kapOamuaa NMpEeUMyLIECTBEHHO HUMeeT HH3Koe conmepxanue NHi,
Hanpumep, meree 0,10 mac. %, mHanpumep, okoso 0,05 mac. %. Huskoe coneprkanne NH3 skenatenbHO

IUISL XpaHeHHsI pacTBOpa B pe3epByape I XpaHeHus kapbamuza.

[0049] CooTBeTcTBEHHO, HarpeBaeMblil pacTBOp KapOamMuaa MOKHO HCIOJB30BATh, HAPUMED, IS
MOJIYYEHHsT JKHUIKOCTH Ui OYMCTKH OH3ebHBIX BhIXJIOMHBIX ra3oB (DEF) Gmaromapst Hu3komy
conepxannio NHs, Harmpumep, rmyTem no0OaBiieHUsT BOIBI IS TIOJTyUEHHUS JKeJTAaeMOU KOHIIEHTPaLUN
kapbamuna, Hanpumep, 32,5 mac. %. Bony mocTaTtouHo BBICOKOUW umcTOTHI 1isi monydeHus DEF
MOXHO 100aBIISITh, HAIPUMEP, B BUIE OUUIIEHHOTO TEXHOJOrn4eckoro konaeHcara u3 cekuuu OCB,
B BUJIE KOHJIEHCATA I1apa WiH B BUuAe AeMuHepanuzoBaHHou Boabl. DEF o6s1uHO nipencrasisieT coboit
BOJTHBIN pacTBOp kapdamuma, comepxamuii 32,5 mac. % kapOamuma u 67,5 mac. % BOObI U
MPEANOUTATENILHO €O IenouHoCThI0 o NH3 menee 0,2 mac. % ot 32,5 mac. % kapbamupa, TO ecTh,

KOT/1a MEJOYHOCTh NMEPECYNTHIBAIOT HA OCHOBE KOJIMUECTBA BOJIBI, TOOABIIIEMOM HITH yAAISIEMOU MO
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Mepe HeOOXOMUMOCTH IS TIONy4YeHus1 coneprkanus kapdamuna 32,5 mac. %. [IpeumymecTBeHHO B
TEXHOJIOTHUECKOM TTPOIIeCCe MO JAHHOMY M300PETEHUIO JJIs JOCTHOKEHUSI HU3KOTO cofepskanus NH3

He TpebyeTcs necopOius mapom.

[0050] TepmuH «mpenBapUTENbHBIA HCIIAPUTENB» B KOHTEKCTE JAaHHOTO IOKYMEHTa He
NoApa3zyMeBaeT, 4T0 B YCTAaHOBKE AOJDKHA IMPUCYTCTBOBATh CEKLMs HUcCHapeHus. B HeKOTOphIX
BapUaHTAaX pealn3aliy N300peTeHHs] YCTAaHOBKA COACPIKUT MPeIBapUTENbHBIN HUCIIApUTENh, HO HE

COZIEPKUT CEKLIUM UCTIapEeHHUs [JIsl OJIyYeHHs pacruiaBa kapbamuma.

[0051] [Hdannoe w300pereHMe Takke OTHOCHUTCS K crmocoby mnpou3BoAcTBa Kapbamwuna,
OCYIIECTBIIIEMOMY B YCTaHOBKE [Uisi TMPOM3BOACTBA KapOamuma tuma ¢ aecopbuumeri COo2,
MPEANOYTUTEHO OCYIIECTBISIEMOMY B YCTAHOBKE JUIsl MPOM3BOACTBA KapOamunma mo JaHHOMY
n3zobperennto. Cnoco® mpousBoacTBa KapbaMuaa BKIIIOYAET, HANpPUMeEp, MMOJady NEepBOM 4acTh
pacTBopa s CHHTe3a Kapbamuma u3 30HBI peakuuu B mecopbep BJ] um mecopOumio pacTtBopa
kapbamuna B necopbepe B/l ¢ momompro CO; B kauecTBe AecopOepHOro rasa ajsl IMOJTyYESHHS
necopOMpPOBAHHOTO PacTBOpa kKapOamuaa, v noaady aecopOHpoOBaHHOTO pacTBOpa kapbamuaa B OJI0K
obpabotku CJI nns nonyuenus nepsoro notoka raza CJ{ u o6paboraHHOro pacreopa kapbamuna, u
MOJ(BEpPraHre BTOPOM YacTH pacTBOpa ISl CHHTe3a KapOamuma M3 30HBI PEAKLHH PasIOKEeHUIO
kapOamarta nmyTeM HarpeBa B guccorparope CJ1 mis nonydenus BToporo motoka rasa CJI u pacteopa
kapOamuna CJ/1, u moiydyenue Tperbero nmotoka raza CJl uz cexunu cunrte3a B/l myTem moHmkeHUs
nasjeHus. TeXHONIOrnYeCKHil MPOLECC BKIYAeT 00beqUHEHNE U KOHIEHCALIUIO IBYX MOTOKOB Tasa,
BBIOPAHHBIX M3 TPYMIIBI, COCTOSIIEH M3 YKA3aHHBIX MIEPBOTO, BTOPOTO U TPEThEro MOTOkoB raza CJ1,
B mepBoli cekuuu koHaeHcairu kapOamata CJI. IIpeanmoduTUTeNsHO TEXHOJOTMUECKHH IMPOIECC
BKJTIIOUaeT 00beIUHEHHEe W KOHAEHCAIIUIO TIEPBOIO U BTOPOTO IMOTOKOB ra3a B yKa3aHHOUW MepBOM
ceKUMu KoHAeHcauuu kapOamara CJI ¥ KOHIEHCALMIO TPETHEro MOTOKA rasa BO BTOPOU CEKLIMH

koHAeHcalu kapoamara CJI.

[0052] IIpennournrensHO TiepBasi cekuusi KoHaeHcanuu kapbamara CJ] paboTtaetr mox naBieHUeEM,
KOTOpOe BhbIlle, Hampumep, Ha 1 Oap - 10 Oap Beime, yeM pabouee NaBIeHHE BTOPOU CEKIIHH
koHAeHcauu kapbamata CJI, Oonee mpemmoututensHo Ha 1 Gap - 5 Oap BhImie, eme Oonee

MpeanouTATENNLHO Ha 1 Oap - 3 Gap BhImE.
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[0053] IlpenmouTuTensHO MepBast cekius koHaeHcanuu kapbamata CJ] pabotaet nox naeneHvem 15
G6ap - 35 Oap. IlpemmouturenvHo Onok oOpabotku CJl, mpenmoutuTensHO anuadbaThyeckas
WCMapuTesbHas €MKOCTh, paboTaer mox nmaeieHweMm 15 Oap - 35 Oap. IlpenmouturtensHO
aguabaThuecKas UCHapuTebHas eMKOCTh pabOTaeT MO TeM K€ JaBJIEHHEM, YTO U MepBas CEKLHs
koHaeHcarmu kapbamata CJI. IlpenmouturensHO BTOpas cekuus koHAeHcanuu kapOamara CJJ

paboTaeT nox gaeienuem 15 Gap - 35 Gap.

[0054] TIlIpemmouturensHo necopbep BJI pabotaer ¢ kodhuIHIeHTOM MONE3HOTO AEHCTBUS
necopbOuuu anbda B auanazone 0,65-0,80, nanpumep, 0,70-0,75. Yka3aHHBIN OTHOCUTEIBHO HU3KUI
KO3 PHUIIHEHT TOJIE3HOTO NEeNCTBUS AecOpOLrN MPEUMyIIECTBEHHO oOecrneunBaeTr 0ojiee HU3KOE
noTpebnenue sHeprun necopoepom BJI, Hanpumep, Gosiee Hu3koe motpedieHue mapa. Kpome toro,
necopbep B/l u xonnmencatop kapdamara B/l MoryT ObITh OTHOCHTENIFHO MEHBIIErO pasMepa, uTo
MOXeT OBITh BBITOIHO JJIs PEKOHCTPYKLIMH CYLIECTBYOIIHUX YCTAHOBOK MO MPOU3BOACTBY KapOamuia
C LIEJTBIO YBEJIHMUEHHsI TTPOU3BOIUTENILHOCTH IIPH JKEJIATEIbHON OrpaHHYeHHOM MOAU(UKALINY CEKLINH
cunresa BJI. bnok o6padotku C/I, B 4aCTHOCTH, MPEANOYTHTENIbHAS afinadaTuiecKasi UCIIapUTeIbHas
€MKOCTB, MOXET CIOCOOCTBOBATh HU3KOHM PELIUPKYJISILIMH BOABI C PELMPKYJISLHE KapOamaTa Jaxe

[IPU OTHOCHUTETBHO HU3KOM KOA(PPHULIMEHTE TIOJIE3HOTO IEHCTBHS AECOPOLIUH.

[0055] IIpenmoutuTensHo 30 00. % - 70 06. % pacTBOpa MIs CHHTE3a KapOaMuaa MOCTYMAeT U3 30HbI
peakiuu B guccoratop CJI, 1o ecth, B 00xon necopdOepa BJ. Takum obGpaszom, auccoruarop CJI

MOJKET 3HAUUTENILHO pasrpys3uTs aecopoep B/I.

[0056] Taxxke mpencraBiaeH criocod MOaUGUKAIMKA CYIIECTBYIOMEH YCTAHOBKH IO MTPOH3BOCTBY

Kap6aMI/II[a, KaK YKa3aHO BBILIE.

[0057] IlpeanouTuTesIEHO CIOCOO BKJTIOYAET y CTAHOBKY MEepPBOM CEKIMH KOHAeHcamu kapbamara CJ1
A TipueMa Tiepeoro notoka raza CJ] uz 6moka o6padotku CJl u BTOporo motoka rasa CJI us
nuccorparopa CJI. IlpeanouTtrtesbHO Ccnoco0 BKIKOYAET MPEIOCTaBIeHHE JIMHUN MOAYU rasa U3
6noka obpabdotku CJl B mepByro cekiuio koHmeHcannu kapOamara CJl v nuHUM mojadyu raza w3
nuccommaropa CJ] B mepByro cexkumio koHaeHcaunu kapbamara CJI. IlpemmouturensHO crmoco®
BKTIOYACT NPEAOCTaBJICHUC JIMHHUKU MMOAAYM rasa M3 3JICMCHTA IMOHUXKCHUS HaBJICHHS BO BTOPYIO
cek1uio koHaeHcanuu kapdamarta CJ] nnsg momaum Tpethbero motoka raza CJI. Cnoco0 B menom

obecrieunBaeT yBEJIWYCHUE TMPOHM3BOAUTEIBHOCTH YCTAaHOBKM 110 TIPOM3BOACTBY KapOamuaa
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BBITOMHBIM 00pazoM 0e3 Kakux-mub0 HM3MEHEHWH WM C HeOOJBITUMU WU3MEHEHUSMH B CEKIIHH

cuHresa BJI.

[0058] B mHTepecHOM BapuwaHTe peau3allii U300peTEeHHs CYIIeCTBYIOMAs YCTAHOBKA COIEPKHUT
6ok obpabotku CJI, B 4aCTHOCTH aarabaTHUECKY O UCTTApUTENbHY 0 eMKOCTh CJl, MpHHUMAIOIYIO
necopObupoBaHHBINA pacTBOp kapOaMuna, u nepBeid koHAeHcaTop kapbamarta CJI. B cymectByronieit
YCTaHOBKE MepBbIil koHAeHcaTtop kapbamara CJ] mpuHHMaeT OTXOASIIMI ra3 CeKLUU CHHTe3a U3
peakTopa W/uiu U3 KoHaeHcaropa kapoamara B/, a takke ras us 6yoka oopadorku CJI. Hampumep,
B CYILIECTBYIOIIEN yCTaHOBKE MepBbIM KoHAeHcarop kapbamara CJl Haxomurcs B Ter100OMEHHOM
KOHTaKTe ¢ 30HOI Harpepa pacTBopa kapOaMuaa, B YaCTHOCTH, C NMPEABAPUTEIILHBIM UCTIAPUTEIIEM.
IIpennourureneHelii crocod MOAM(HUKAIMM TAaKOW CYHISCTBYIOLIEH YCTAaHOBKH IO JAHHOMY
n300peTeHnIo BKIIIoYaeT nobasiieHre B ycTaHOBKY auccorparopa CJI, KOTOpsI NPUHUMAET 4acTh
pacTBopa IS CHHTe3a KapOamMuaa u3 peakTopa, u 1o0aBjieHHe BTOporo koHaeHcaropa kapdamara CJJ
W JMHUW TOJAYM rasa il mojadu Tperbero motoka raza CJI (Hampumep, OTXOASINEro rasa U3
peakTopa) BO BTOpo koHaeHcartop kapbamara CJI, a Takke JTUHHUHU TOA4X ra3a sl [M0a4d MOTOKA
raza u3 pguccoumaropa CJ B mepsbiii koHmeHcatop kapbamara CJI. Takum obpasom,
MPEeUMYIIECTBEHHO HWHEPTHBIE Tra3bl B OTXOMSUIMX Ta3zaX peakropa OOJbIlle HE OKA3bIBAIOT
OTPULIATEILHOTO BJIMSIHUS Ha (HE CHIDKAIOT) TEMIIEPATYPY B MpeaBapUTEIbHOM Hcnapurene. Kpome
TOrO, Pa3jinYHbIE NPEUMYIIECTBa, OOCYXTaeMble B CBS3H C YCTAHOBKOM U TEXHOJOTHYECKUM
MPOLIECCOM TI0 JAHHOMY H300peTEeHHI0, AOCTHraroTcss B MoauduimpoBaHHoN ycraHoBke. OdeHb
BBIIT'OOHO, YTO C IMIOMOIIBIO AUCCOLIMATOpa CI[ MOXKHO ,I[O6I/IT]>C$I YBEIIMYCHUS IMPOU3BOANUTCIIBHOCTU
YCTAHOBKHU IO MTPOU3BOACTBY KapOammuma Oe3 modOapiieHus vy momudukaiuud odopynosanust BJI.
Hpe}:[l'IOlITeHI/ISI, OIIMCAHHBIC BBIIIC OJIs1 YCTAHOBKU I10 ITPOHU3BOACTBY Kap6aMI/II[a, IIPUMEHHUMEBI TaKXE
K MOIU(HUIMPOBAHHON yCTAaHOBKE IO IMPOM3BOACTBY KapOamuma, Hampumep, K JHHAU MOTOKA
KUIAKOCTH JIs MOAAYH pacTBOpa kapbamara n3 1o0aBIeHHOrO BTOPOro KoHaeHcaTopa kapbamara CJJ
B MepBbIk KoHIeHcaTop kapOamara C/l. IlpenmouTuTensHO CyIeCTBYIOMAs yCTAHOBKA HE COMEPKUT
razoounctutesis B[, U mpeamouTUTENIEHO B CYIIECTBYIOMIEH YCTAaHOBKE OTXOJSIINN ra3 CEKIMH
CHHTE3a MOCTYIAET HEMOCPENCTBEHHO U3 pPeakTopa W/Win KoHmeHcatopa kapbamara B/l B mepBbiii
koHaeHcaTop kapOamara CJl uepes 3/eMeHT MOHWKEHHs NaBJIeHHs, TaKOH Kak, HarpuMep, KJanaH

(Harmpumep, peryJTUPOBOUHBIN KJIaraH).

[0059] ®wur. 1 noka3bIBaET THIMOBOW TEXHOJOTHYECKUM TPOIECC W YCTAHOBKY IS MPOU3BOJICTBA

KapOaMua COrIaCHO BapHaHTy PeaU3alliK JAHHOTO M300peTeHHs. Y CTAaHOBKA COMEPIKUT CEKLIUIO
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cunresa (HPSS) Bricokoro naenenus (B/1), kotopas comnepxur necopdep BJ1 (HPS), 30nHy peakumu
(HPR) ns nmomyuenns kapbamuna u3 NHs n CO2 u 3ony konpencarnu (HPCC). 3ona peakiu (HPR)
CONEPIKUT PEAKTOP, HAMPHUMEDP, BEPTUKAJBLHEIN PeaKTop TS MOJyueHus KapObaMuaa, ¢ BIMYCKHBIM
naTpyOKOM IJIsl KUAKOCTH 1Jisi pacTBopa (1) mnms cuHTe3a kapbamuaa U OTAENBHBIA BBITYCKHOM
natpyOok s raza s uHepTHeIX BemiecTB (14). Ilepsas uwacte (la) pactBopa myis cuHTE3a
kapbamuzna noctynaet B aecopbep B (HPS), xotopsiii ucnonssyer CO2 B kauecTBe 1ecopOepHOro
rasa. JlecopOupoBanHsiii pactBop (2) kapbamupma us necopbepa B/l (HPS) moctymaer B 6ok
obpadorku CJI (MPTU). Bropas uacte (1b) pactBopa mis cuHTe3a kapbamMupa MOCTYMaeT B
muccormarop CJ1 (MPD), kotopeiii npeacrasiser co00l TEerIOOOMEHHHK JUIsi HarpeBa pacTBopa
kapbamuna. Takum 0O6pa3om, eMUHCTBEHHBIN PEAKTOp COSMUHEH Uil MOJaYu pacTBopa kapdammma
kak ¢ necopbepom B/I, tak u ¢ nuccommaropom CJI. I'az (4) u3z 6noka obpadotku CI1 (MPTU) u ra3
(5) u3 nuccoumaropa CI1 (MPD), ob6a conepxamue NHz u CO2, KOHASHCHPYIOTCSI B TIEPBOH CEKLIMH
koHaeHcauuu kapbamara CJI (MPCC-1) B Terio0oOMeHHOM KOHTAKTe ¢ OJIOKOM IPEaBAPUTEIBHOTO
ucnapenust (PEV), ucronbsyembim 1ist HarpeBa pactBopa (lla) xapOamuma muist moJydeHust
Harperoro pacrteopa (11b) xapGamuma. I'az (3) uz mecopbepa BJI (HPS) xonmencupyercs B
koHneHcaTope kapOamata B/ B 3oHe konaeHcammn (HPCC), mpuHumaromeli takxe ncxonusiii NHs
IUTsE TIOJTyYeHHsI KoHaeHcaTa (6), KOTOpbIi noctynaer B peaktop B 30He peakunu (HPR). Pacteop (7)
kapOamuna u3 Ojoka obpabotku CI (MPTU) mocrymaer B muccoumatop HJ[ (LPD), kotopsiii
MPEANOYTUTEILHO MPEACTABIIAET COOOM KOXKYXOTPYOHBIN TEIJIOOOMEHHHK Tst Harpesa pacteopa (7)
kapOaMuma TakuM 00pas3oM, 4ToObl paznoxkuTh kapOamat ammonuss Ha NH; u COz. Pacteop (8)
kapbamuna u3 auccoumaropa CJ (MPD) rtakxe mocrymaetr B gecopbep CJ (MPS), rme o
B3aumozeticteyer ¢ ucxomueiM CO2 CJI. Pacteop (16) xapOamuna uz gecopbepa CJI moctymaer,
HarpuMmep, B cexumio perenepauuu HJI, Hanpumep, B nuccormarop HJL (LPD) (1e nokazan). I'az (14)
u3 cexunu cuntesa BJ] (HPSS), nanpumep, ras (14) us peakropa B 30He peakiuu (HPR) w/wmu ra3
(14a) uz kouneHcaropa kapbamata BJ] pacummpsiercst no C/1 B 2JieMeHTe MOHMKEHUSI TABJICHHSI, TAKOM
KakK, HarmpuMep, OAWH WK 0OJibilee KOJUYecTBO KianaHoB (V1) v mocTymaer BO BTOPYHO CEKLIHMIO
koHaeHcauu kap6amara CJ1 (MPCC-2), koTopast Tak:ke mpUHHUMAaeT HeKOHIEHCHpOoBaHHbIH ra3 (10)
u3 nepBod cexumu koHpeHcarmu kapbamara CJI (MPCC-1). HexonnencuposanHsiii ra3 (18) us
BTOpO# cekumu koHmeHcauuu kapGamara CJI (MPCC-2) moctymaer, Hanmpumep, B MOTJIOTHTEIb,
pabotaroumii mon HJI. T'az (12), momyuaembrii u3 muccoumatopa HJI (LPD), moctymaer B
koHaencatop kapbamara HJ] (LPCC), xoTopeiii Takke HEMOCPEACTBEHHO HWJIM OMOCPEIOBAHHO
npunumaetr 4acte ucxomgHoro CO». Pacteop (13) kapbamata HJI ¢ OTHOCHTENBHO BBICOKMM

comepkaHreM Boabl u3 koHaeHcaropa kapOamara HJ[ (LPCC) mocTtymaeT BO BTOPYI CEKLIHIO
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koHaeHcauuu kapbamara CJI (MPCC-2), rne oH momoraeT n3bexarh KPUCTAJUTM3ALNN KapOamara.
Pacteop (15) kap6amara CJ1 u3 Bropoii cekumu koHaeHcaunu kapbamata CJ1 (MPCC-2) noctymaer
B MepByl cekuuio koHneHcauuu kapOamara CJ (MPCC-1), paGoratomyro mpu 0ojiee BBICOKOH
TeMIepaTtype, Tle OH MpeuMyIleCTBeHHO oboramiaercs kapOamatom. Ilosyuaemsiii pacteop (9)
kapbamara Bo3Bpamiaetrcs B cekunto cunteza BJI (HPSS), manpumep, B 30Hy konpeHcau B/l
(HPCC). Pactop (11) kapbamuna, momydaemsiii u3 auccoumaropa HJI (LPD), B kauecTBe BapuaHTa
MOCJIe TOTIOJTHUTEJIBHBIX 3TANOB PACUIUPEHHS, BCE elle COASPKHUT BOAY U, HAIPUMED, HarpEeBaeTCs B
Bune pacteopa (lla) kapbamupa B mpemaputensHoMm wucnapurene (PEV) ¢ momompro Tema,
BBIISJISIFOINErOCs B IepBOi cexkumu koHneHcaunu kapbamara CJI (MPCC-1) npu npenmMynecTBEHHO
BBICOKOH TeMIepaType U MOABEPraeTcs Pa3nesIeHHIO I'a3a U )KUIKOCTH C MOJydeHHEeM BOJSHOTO mapa
Y KOHLIEHTPUPOBAHHOTO pactBopa kapbamuna. ['a3 (17) uz necopbepa CO2 CII (MPS), conepxamuii
gacte ucxogHoro CO2 CJI, moctymaer B nepByro cekiuio koHaeHcauuu kapdamara CJI (MPCC-1)

st obecnieueHus noaxosuiero cootHouenus N/C B yka3aHHOM CEKLIUM KOHISHCALHH.

[0060] IIpenmouTeHys: B OTHOLIEHUH YCTAHOBKH IMTPUMEHHMBI TAK)KE K TEXHOJIOTHYECKOMY MPOLIECCY
U crioco0y peKOHCTPYKIMH (crtocoOy Moan(pHKAIMH CYIIeCTBY IOIIEH YCTAaHOBKH ). TexXHOJIOrHYeCKui
MpoLIeCC MPEANOYTUTEIBHO OCYLIECTBISIIOT B OMHCAHHOW yctaHOBKe. Croco0 peKOHCTPYKIMH

NpeaAnOYTUTEIIEHO NMPUBOAUT YCTAHOBKY B COOTBETCTBHE C OIMMCAHUECM.

[0061] B naHHO# 3asiBKe TSl TEXHOJIOTUYECKHUX TIOTOKOB (TO €CTh, HE JUIS JIMHUH MOTOKOB) BEICOKOE
nasnenue (B/I) cocraenser Beine 100 6ap, Harpumep, ot 120 6ap no 300 6ap, kak mpaBuio, ot 150
6ap mo 200 6ap. Cpenuee nasnenwie (CJ1) cocrasisier, Harpumep, ot 10 6ap no 70 6ap (B ToM ywmcie
npomMexxyTouHoe nasieHue ot 30 6ap mo 70 Gap), B wactHoctu oT 10 Gap mo 40 Gap, a HuU3KOE
nasnenue (HJI) cocraBnsier, Hanpumep, ot 1,0 6ap no 10 6ap, B wactHocTH, oT 1,0 Gap mo 8 Oap,

Harpumep ot 1,5 6ap 1o 5 6ap. Bee 3HaueHus nasnenus ykasansl B 6ap aOCOTIOTHOTO TABJICHUS.

[0062] B xoHTekcTe JaHHOTO AOKyMeHTa cooTHoueHre N/C mist pacTBOPOB KapOamuia U MOTOKOB
kapbamaTa, OTpa)kaeT COCTAB TaK HA3bIBAEMOUM HCXOIHON CMeCH Tiepen MOoJjiydeHHeM KapOamwua,
cocrosmert Toaeko u3 NHiz, CO2 u H2O, B xoHTEeKCTe 00IacTH YCTAaHOBOK IO ITPOM3BOICTBY
kapbamuza, u npeacrasiser codoi mossipHoe cootHomenune. CootHomenre N/C i MOTOKOB rasa

ykaseiBaeT MossipHoe cootHomenne NHs k COx.
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[0063] Tepmun «xapbamar» B KOHTEKCTE JaHHOTO JOKYMEHTa OTHOCUTCS K KapbamaTry aMMOHWUS,

MTOCKOJIBKY 3TOT TEPMUH HUCTIOJIB3YIOT B 00JIACTH YCTAHOBOK ISl IPOM3BOICTBA KapbaMuza.

[0064] TepMuHBI «kKaK MPABUJIO» U «B YACTHOCTHY HCIIONB3YIOTCS i 0003HaUeH s 0COOEHHOCTEH,
KOTOPBIE MOHO HCITOJIb30BATh B HEKOTOPBIX BApHAHTAX PeajU3allii U300peTeHus, HO KOTOPhIe He

obOs3atensHel. [IpeanoututensHbie 0COOEHHOCTH TaKXKe He 00S3aTeTbHEIL

[0065] TepMuHBI «IMHUSA MOAAYM KHUAKOCTH» U (CKUAKOCTHOE COOOINEHME» OTHOCATCS K JIMHHUU
nojauy (Harmpumep, TpyOOTIPOBOAY WIIH KaHAJY), 00eCIeYHBAIOIIEH MPOXOKISHUE KUIKOCTA MEKIY
IByMs OJIOKaMU B KaueCTBe BApUAHTA Uepes3 Psi MPOMEXYTOUHBIX 010k0B. XKuakocTtHoe coodieHne
He MpeArnojiaraeT rnepeHoca ra3oBoil (asel, U, CIeNOBATENBHO, IBAa OJOKA, KOTOPBIE COEIMHEHBI
HCTIapuTeseM, JIMHUEH MoAaur rapa U KOHAEHCATOPOM, He HAXOIATCS B KUIKOCTHOM COOOIIEHHH,
XOTSI OHM HAXOAATCS B THAPABIMYECKOM COOOIIEHHH (KOTOpOE OXBATHIBAET KaK IMEPEHOC ra3oBOM
¢asel, Tak ¥ nIepeHOC KUAKOCTH). [IepBbIii OJIOK HAXOAUTCS B KUIAKOCTHOM COOOLIEHHH CO BTOPHIM
OJIOKOM, HampuMep, €CJIH BBIMYCKHOW MNaTpyOOK i JKUAKOCTA TEepBOro OJIOKA COEOUHEH C
BIYCKHBIM TIaTpyOKOM KOHAEHCATOpa, a BBIMYCKHON mNaTpyOOK i KHIKOCTH KOHIEHCATOpa
COeIMHEH C BIyCKHBIM MaTpyOKOM BTOpOoro Omoka. B juHHUM Tomaum >KUAKOCTH MOXKET
MPUCYTCTBOBATE, HAMPUMEP, HACOC. «JIMHUS Mogaun ra3ay npeacTaBisier coOOH JIUHUIO MOJAYH IJI
repeHoca rasa B ra3oBoii dase mexay nByms Oyokamu. [lepeHoc B ra3oBoii ¢ase He mpeanoaraeT

nepeHoca Marepuasa B )KUIKOM BHIE.

[0066] Koaddurment mose3noro neicteus aecopOuru (anbda) omnpenensercs Kak KOJHYECTBO
aMMHaKa, MPEeBpPalleHHOro B kapbamun (1 Ouyper), AejieHHOe Ha o0lee KOJUYECTBO aMMHUaKa, Kak
MPaBUJIO, U3MEPSAEMOE Ha BBIXOE JKUIAKOCTH U3 necopbepa, mis necopdepa B/l DT1o ompenenenue
SKBUBAJIEHTHO OTpeneNieHuio peodpazoranus NH3 B pacuere Ha BIy CKHOM MaTpyOOK mecopOepa.
CnenoBarespHo, anba = (2*mac. % kapbamun/60)/[(2*mac. % kapbamun/60)+Hmac. % NHz/17)],
M3MepsieMOe Ha BBIITY CKHOM MaTpyOKe IuIst *KUAKOCTHOTO necopOepa, rae mac. % NH; Brimtouaer Bce
BUABI aMMHaKa, B TOM YHCJIC Kap6aMaT AMMOHUSL. Cl'[eI_II/IaJ'[I/ICT IIOHUMAECT, 4YTO ((K03(1)(1)I/IL[I/IGHT
TIOJIE3HOTO ASHCTBHUS AecOpOLMI» OTHOCUTCS K YHCTOTE KapbaMuaa Ha BBITYCKHOM MATpyOke AJis

JKHUIKOCTH iecopOepa, a He K sHepreTudeckou a3dpdextuBHoCTH necopoepa.

[0067] KoHneHcanniss B KOHIEeHcATOpe KapOamara OTHOCHTCS K TaK HAa3bIBAEMOUW KOHIEHCAIIMHU

kapOamara, kotopas Bkitouaet peakuo NHz u CO2 ¢ o6pazoBannem kapbamara aMMOHHSI, KOTOPBIi
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MpeacTaBisieT cOOOM KUIKOCTh, Tak 4TO (pakThuecku razoodpasHeie NHz u CO; npespamiatoTcs B
kap6amMar B xuakoil gaze. PaznoxxeHne kapbamara OTHOCUTCS K PEaKLMK TUCCOLMALMK KapOamaTa

Ha NH3 u COZ.

[0068] Kak obcykaanock BhIIIe, TAHHOE N300PETEHHE OTHOCUTCS K TEXHOJOTHUYECKOMY TIPOIIECCY U
YCTaHOBKE JJ1s1 MPOU3BOACTRA kKapOamuaa, ucroyb3yrnum aecopoep CO2 BRICOKOTO AaBIeHUs, OJIOK
00paboTKU CpEmHETO JaBJIEHHSI HIDKE IO TTOTOKY U JUCCOLIMATOP CPEAHETO NaBJIEHHU ST, TPUHUMAIOIIHI
pacTBOp IS CHHTe3a Kapbamuaa u3 peaktopa, Mpu 3TOM ra3 u3 6yoka oOpaboTKH U AUCCOIUATOPA
KOHJIEHCHPYETCSI B TEPBOM KOHAEHCATOpPE, a OTXOASIIUN r'a3 U3 CEeKI[UU CHHTE3a KOHISCHCHPYETCS

OTACIJIBHO BO BTOPOM KOHACHCATOPE. OnmucaH Takxke crocood PEKOHCTPYKLHH.

INPUMEP
[0069] Tenepr nzoOpereHue OyaeT OMOJHUTEEHO MPOUIUIFOCTPUPOBAHO € MTOMOLIBIO CIEAYIOIIEro
nmpuMepa, He MMEIOIIEero OrPaHMYHTENIbHOTO XapakTepa. JTOT NMpHUMEP He OTrpaHUYHMBAET JaHHOE

u300peTeHne U He orpaHryrBaeT GopMyJIy H300peTeHus.

[0070] Tpumep 1

[0071] B TexHonormdeckoM mpouecce cornacHo ®dur. 1 BTOpol KOHmeHcatop kapbamara CJI
paboraet npu temneparype 93 °C u nox nasienuem 21 6ap u Bbimaet pactBop kapbamara ¢ 36 mac.
% NH3, 37 mac. % CO: (kak B cBOOOAHOM BUIE, TaK U B Buae kapbamara mis NHs u CO2) u 26 mac.
% H20, xoTOpBIN MOCTYIAJ MOABAJICS B ITEpBBIN KoHAeHcaTop kapbamara C/I. IlepBriii kOHOEHCATOP
kapbamarta CJI paGoran mpu temmeparype 114 °C u mox nmaenenuvem 24 0ap U gaBaji pacTBOP
kapOamara, comepxamuii 38 mac. % NH3, 42 mac. % CO2 u 19 mac. % H>O (nipouieHTHOE conepikaHue
KaK B cBOOOIHOM BHIe, Tak U B Buae kapbamata mis NHz u CO.), KOTOpBIN MOXET MOCTYNaTh Ha

cuHTte3 BJ] ¢ GmaronpusaTHBIM HU3KHUM COAEPIKAHUEM BOJIBI.
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®OPMYJIA U3BOBPETEHUA

1. YcraHoBKa U1 TPOU3BOACTBA KapOamuna, coneprkamas cexkunio (HPSS) cunTesa Beicokoro
nasnenus (BJ1), conepsxamyro necopbep (HPS) B/I, 3ony (HPR) peakimu myist mosty4eHus kapoamuaa
u3 NH; u CO2 u 3ony (HPCC) konnencarum, npuuem necopbep (HPS) BJI comepkuT BIyCKHOM
natpy6ok mis nogaun CO2 B kadyecTBe AeCcOpOEPHOTO raza, yCTaHOBKA JOIMOJHUTEIBHO COMEPKUT
6mok (MPTU) obpabotku cpennero nasienws (CJ), nuccoumarop (MPD) CJI, mepByr CeKLUIO
(MPCC-1) xonnencaimu kapbamara CJ1 u Bropyto cekimro (MPCC-2) konneHcauuu kapbamara C/J,
nepByro JuHUIO (1a) momaun pactBopa kapOamuna u3 ykasanHoii 30Hs1 (HPR) peakuyu B yka3zaHHBIH
necopbep (HPS) B/ u Bropyro nunuio (1b) momauum pacteopa kapbamuna u3 ykazanHoi 3ous1 (HPR)
peakimu B ykaszanHbid auccouuarop (MPD) CJI, mpu 3TOM yCTaHOBKA COAEPIKUT JIMHHIO MOTOKA
YKUAKOCTH IS [TOJIauU 1ecopOMpOBaHHOTO pacTBopa kapbamuna (2) us ykazanHoro necopbepa (HPS)
B/I B yxazan#nsiii 610k (MPTU) obpabotku CJI,

npu dtoMm 6ok (MPTU) o6pabotku CJ] comep:KuT BbIMy CKHOM MaTpyOOK AJIsl rasa IJisi epBOro
noroka (4) rasza CJI, mpu atom muccounatop (MPD) CJI comep uT BbITyCKHOM MaTpyOOK AJIst rasa
s Broporo notoka (5) raza CI, u mpu stom cexius (HPSS) cunresza B/ comepuT BbITyCKHOM
narpy0Ook uist ra3a u aaeMedT (V1) noHmxkeHus nasneHus st tpetbero notoka (14, 14a) rasa C/I,
Y TIPU 3TOM JIBa IMOTOKA ra3a, BEIOpAaHHBIE U3 TPYIIIBI, COCTOAMIEN U3 YKa3aHHBIX MIEPBOTO, BTOPOTO U
TpeTbero nmotoka rasa CJI, 00bequHAIOTCSA U KOHAEHCUPYIOTCS B yKa3aHHOU niepBoit cexunu (MPCC-

1) xonpencarmu xap6amara CJ1.

2. VYcraHoBKa [jis1 MPOM3BOACTBA Kapdamuma mo 1. 1, oTiuyaromascs TeM, YTO YKa3aHHas
nepBasi ceximst (MPCC-1) xonpencaunu kapbamara CJ] BbIOJHEHa C BO3MOXHOCTBIO TpHEMa
yKkas3aHHOTo rnepeoro nmotoka (4) raza CJ1 us ykazanHoro 6oxa (MPTU) o6pabotiku C/I 1 ykazaHHOTO
Broporo notoka (5) raza CJI us ykazannoro auccoipiaropa (MPD) C/1, u mpu 3TOM yKa3aHHast BTOpast
cexuust (MPCC-2) xonneHcauuu kapbamarta CJ] npuHrMaet ykasanHsbii Tpetril motok (14) rasa C/1,
MPEaNOYTUTEILHO TPU 3TOM ykaszaHHas Btopas cekuus (MPCC-2) xonnmencauuu kapbamarta CJ]

COAEPKUT KOHAEHCATOP, Ta3009HCTHUTENb W/HITH ITOTJIOTUTENb.
3. YcranoBka mis mpou3BoACTBA Kapbamunma mo J00OMy W3 TPeaIecTBYIOIIUX ITyHKTOB,

oTauuaroniasics Tem, uto ykaszaHHbeid Onok (MPTU) o6pabotku CJl mpencraensier coOoi

HUCIIapUTCIIBHYIO CMKOCTE.
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4. YcranoBka mis mpousBoAcCTBa kKapbamunma mo J00OMy W3 TPEaIecTBYIOIIUX ITyHKTOB,
JOTIOJTHUTEJSIEHO COAEPIKAIIAs:

- quHuo (7) TMOTOKA JKMAKOCTH Ui MOAA4YM pacTBopa kapbamuaa M3 yKa3aHHOTO OJioka
(MPTU) o6pabotku C/1 B ariccourarop (LPD) HU3KOTO naBiieHus,

- quano (12) momaum rasa u3 ykaszanHoro muccoumaropa (LPD) Huskoro naenenus B
koHzaeHncatop (LPCC) kapbamaTa HU3KOTO TaBJICHHS,

- muano  (13) moToka OKMOKOCTH JJisi NOJa4d pacTBopa kapbamara W3  yKa3aHHOTO
koHaencatopa (LPCC) kap6Gamara HH3KOTO AaBlieHHs B yKa3aHHyH BTopywo cekuuio (MPCC-2)
koHAeHcamu kapbamara C/I;

- auHno (15) moToka KMAKOCTH Ui MOJaYu pacTBOopa kKapbamara W3 yKa3aHHON BTOPOH
cekumu (MPCC-2) konpencanuu kapbamata CJ] B ykaszannyro mneppyo cekimio (MPCC-1)
KoHneHcamu kapoamara CJ1;

- arHUIO (9) MOTOKA KUAKOCTH ISl IOAAYH PACTBOpa kKapOamara U3 yKa3aHHOM MepBOil CEKLIUU

(MPCC-1) xonnencauuu kapbamara CJ] B ykazannyo cexuuio (HPSS) cuntesa BricOKOTO HaBneHus

(BID).

5. VYcraHoBka myisi mpou3BojacTBA Kapbamppa mo Jiro00oMy W3 MPEnIecTBYIOIIUX ITyHKTOB,
JOTIOJTHUTENBHO coneprkaias 300y (PEV) HarpeBa st HarpeBa pacTBopa KapOamuaa jisl yaaJeHust
BOABI U TpeanodtuTesibHo Juauioo (11a) moToka >KHAKOCTH [UIs MOJa4u pacTBOpa kKapbamuma u3
ykaszanHoro auccounaropa (LPD) nuskoro mnaenenus B ykazanayi 30Hy (PEV) narpesa, npu stom
ykaszanHas 30Ha (PEV) Harpesa Hax0uTCs B TEIIOOOMEHHOM KOHTAKTE IO MEHbIIEH Mepe C 4aCThIO
ykaszanHou nepsoit cexiuu (MPCC-1) xonnencarmu kap6amata CJI; mpeanouTUTENEHO MPH 3TOM
ykazanHas nepBast cekuusi (MPCC-1) konnencauuu kap6amara CJl mo MeHbIIed Mepe 4aCTUYHO
BHITIOJITHEHA B KOXYXOTPYOHOM TeIuioOOMEHHHKE C KOHICHCHPYEMBIM Ta30M B KOXyXe H

HarpeBaeMbIM pactBopoM (11a) kapGamuna B TpyGax.

6. YcranoBka mis mpou3BoACTBA Kapbamunma mo J0OMy W3 TPEamIecTBYIOIIUX ITyHKTOB,
JOMOJIHUTENBHO coneprxamasi aecopoep (MPS) CO, CJI u nunuio (8) moToka KUAKOCTH IS TOAa4YH

pactBopa kapbamuza u3 ykazanHoro auccoruaropa (MPD) CJ1 B ykasanssiii necopoep (MPS) CO;

Ca
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7. VYcraHoBKa [UIs IPOU3BOACTBA KapOaMuaa 1o I1. 6, TOTIOJHUTENIBHO copeprkamast THHuIo (17)
nojauy rasa u3 ykazasHoro aecopbepa (MPS) CO2 CJI B ykazannywo mnepByto cexkuuo (MPCC-1)

koHAeHcarmu kapbamara CJI.

8. YcranoBka mis mpousBoAcTBa Kapbamuna mo Jo00OMy W3 MPEaIecTBYIOIIUX ITyHKTOB,
oTanyatoniasics teM, uyto Bropas cekuus (MPCC-2) xonnencaunu CJ comepKHUT KOXKyXOTPYOHBIH
TeMJIOOOMEHHUK M PAaCHOJIOKEHHBIM HMKE MO TMOTOKY Ta30KUAKOCTHBINA Cernaparop, a TaKXkKe B

Ka4yeCTBE BApHAHTA MOTJIOTUTENTh, MPUHUMAIOIINN ra3 U3 YKa3aHHOTO Cernaparopa.

9. VYcranoBka 1 mpou3BoACTBA Kapbamuna mo Jo00My U3 MPEAIecTBYIOIUX ITyHKTOB,
oTnyatontasics tem, uro ra3 (10) usz mepsoit cekipm (MPCC-1) xonpencaumn kapbamara CJ]
MoCTymaeT Takxke Bo Bropyro cekuuto (MPCC-2) konnencanmu kapbamara CJ1;

u tem, uto ra3 (18) uz Bropoit cekunun (MPCC-2) xongencarmu CJ] mocTymnaer B MOTJIOTHUTEND,

NpEeaArnOUYTUTESIbHO MOTJIOTUTE]IE HU3KOI'O OaBJICHUS.

10. Cnoco6 mpowusBoncTBa kapOamuma, OCYLISCTBISIEMBIM B YCTAaHOBKE Ui TMPOH3BOACTBA
Kapbamuza 1o JoOOMy U3 MPEALIECTBYIOIINX MyHKTOB, BKJIIOYAIOIIHI Tofady repsoii yactu (1a)
pactBopa st cuHTesa kapbamuna us 3ouel (HPR) peakunu B necopbep (HPS) BJI u necopbrmio
pactBopa kapbamuna B ykazanaom necopoepe (HPS) ¢ momorsio CO; B kauecTBe 1ecopOepHOro rasa
IUTSE TIOJTy YeHHS 1eCOPOHUPOBAHHOTO pacTBOpa (2) kapbaMua, U moaavy AecopOHpOBaHHOTO PacTBOpa
(2) xapbamuzna B 6ok (MPTU) o6pabotku CJ1 nns monmydeHusi nepsoro notoka (4) rasza CII u
obpabotanHoro pacteopa (7) kapbamuma, u moasepraHue BTopoii uactu (1b) pacteopa mist cuaTE3a
kap6amuna u3 30He1 (HPR) peakimu pasinoxeHunto kapbamara rmy TeM Harpesa B quccorupatope (MPD)
CH nns monyuenust Broporo nmotoka (5) raza CJ] u pacteopa (8) xapGamuna CJI, u monyueHue
tpethero notoka (14) raza CJ1 u3 cekunu (HPR) cunTesa B/] myTem nOHMKEHUS 1aBIEHUsI, IPH 3TOM
croco® BKJKOYAaeT OObEeOUHEHHE W KOHAEHCALMIO JBYX IMOTOKOB ra3a, BHIOPAHHBIX W3 TPYIIIHI,
COCTOSIIIEH U3 YKa3aHHBIX ITEPBOTO, BTOPOTO U TPEThEro MoTokoB (4, 5, 14) raza CJ1 B nmepBoii cekuuu
(MPCC-1) xonnencauuu kapbamara C/J,

MPU 3TOM CHOCO0 MPEAMOYTUTENLHO BKIIOYaeT O0beIUHEHHE U KOHIEHCALIMIO MEPBOTO U BTOPOTO
notokoB (4, 5) raza B ykasanHoi mnepsoii cekumu (MPCC-1) xonpeHcaimu kapbamara CJl u
NOZIBEpraHre TPEThero MOTOKAa ra3a KoHpeHcanwu Bo BTopoil ceximu (MPCC-2) xonmeHcarmu

kapbamara C/I.
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11 Croco® mponzeoacTea kapbamunaa mo m. 10, omMUaromuiics TeM, 4TO yKa3aHHas mepBas
cexuusi (MPCC-1) konpencanmu kap6amara CJl paGotaer mox GoJiee BBICOKHM aBJIEHHEM, YEM

ykaszanHas Bropas cexuusi (MPCC-2) konnencauuu kapdamara CJI.

12. Cnoco6 mpousBonacTtea kapbamupa mo jgwodomy u3 nm. 10-11, oTnmmdyarommiics Tem, 4To
ykazanHas niepsast cekuusi (MPCC-1) xonmencanuu kapbamata CJI paGotaeT mon AaBieHHEM,
kotopoe Ha 1 Gap -10 Gap Bbime, yem pabouee maByieHue ykazaHHOH BTopou cexumu (MPCC-2)

koHAeHcalmu kapbamara CJI.

13. Cnoco6 npousBoncTea kapbamuaa no modomy u3 mm. 10-12,

- OTJMYAKOIINICS TeM, 4TO ykasaHHas nepBas cekiust (MPCC-1) konnencaun kapdamara CJ1
pabortaeT nox naeneHuem 15 6ap - 35 Gap.

- oTaMYaroIuics Tem, 4to ykazanHsii 6510k (MPTU) o6pabotku CJ] paboTaeT noxa naBieHueM
15 6ap - 35 Oap W NPenrnoYTHUTENILHO MPEACTaBNIsieT COOOH annabaTHYeCKyH HCIAPUTEIBHYIO
€MKOCTb, pabOTaIOIIyI0 MO TEM K€ JaBjIeHHeM Win Oojiee BHICOKMM JABJICHHEM, YTO U IepBas
cekuust (MPCC-1) konnencauvu kapoamara CJI;

- U OTJIMYAKOLIUICS TeM, uTO ykaszaHHas Bropas cekiusi (MPCC-2) koHneHcaimu kapbamara

CJl paboraer oz naenenurem 15 Gap - 35 Oap.

14. Cnoco6 mpousBoiacTBa kKapOamuaa mno jgwodoMy w3 mi. 10-13, oTnumuyaromuiics TeM, 4YTO
necopbep (HPS) B/ paGoTtaet ¢ k03hHHULIHEHTOM MOJIE3HOTO AeHCTBHS aecopOiuu B nuamnasone 0,65

- 0,80.

15. Crioco60 MomuduKaliyd CyMECTBYIOMIEH YCTAHOBKMA Ui IIPOM3BOJICTBA KapOaMuma,
conepxkameit cexiuio (HPSS) cunresa Bricokoro nasnenus (BJ1), conepxamryio necop6ep (HPS) B/I,
3ony (HPR) peakimu mis nonyuenus kap6amuaa uz NHz u CO2 u 301y (HPCC) koHaeHcaruu, npu
stoMm aecopoep (HPS) B/ coneprxut By ckHo# natpy6ok ais monaun CO2 B kauecTBe AecopOepHOro
rasa, a cexuusi (HPSS) cunresa BJI comep Ut BeIlyCKHOM MaTpyOOK IJIsi ra3a, yCTAHOBKA COAEPIKHUT
nepByro JuHUIO (1a) momaun pacteopa kapbamuaa u3 ykazanHou 30HbI (HPR) peakuyu B yka3zaHHBI#H
necopbep (HPS) B/,

BKJTIOUAIOIIHN T00aBIeHNe, €CIU OHHU ellle He MPHUCYTCTBYIOT B YCTAHOBKE, CIEAYIOUIMX Y3JIOB U

COEqUHEHUH:
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- 6nox (MPTU) o6pabotku cpeanero nasnenus (CI), coneprkaruuii BeITy CKHOM MaTpyOOK [ist
niepeoro nmotoka (4) raza CJ1,

- muccorparop (MPD) C/1, comeprkamuii BbITyCKHOW MatpyOOK st BTOPOro moToka (5) rasa
CAa,

- nepBass cekiusi (MPCC-1) konpencanmu kapbamata CJ] u Btopas cekums (MPCC-2)
koHAeHcalmu kapoamara CJI,

- u BTopas juHus (1b) mogaum pacteopa xapbamuna u3 ykasaHHoi 30HbI peakuuu (HPR) B
ykazaHHbI quccoumarop (MPD) C/1,

- anemeHT (V1) MOHWKEHHs] NaBIEHWs AJis1 rasa W3 YKAa3aHHOTO BBIMYCKHOTO MarpyOka
ykaszanHoi cexiuu (HPSS) cunresa B/I, narommii tperuii motok (14) raza C/I,

- JUHUS TOTOKA JKUAKOCTH Ul MOjJavu naecopOupoBaHHOrO pacteopa (2) kapbamuma u3
ykaszanHoro aecop6epa (HPS) B/] B ykazannsiii 6ok (MPTU) o6pabotku C/I,

Croco0 AOMOJHUTENIFHO BKIIOYAET BHIMOJHEHHE YCTAHOBKH TAaKUM 00pa3oM, YTO JBa MOTOKA rasa,
BBIOPAHHBIX U3 IPYIIIBI, COCTOSILIEN U3 YKA3aHHBIX IIEPBOT0, BTOPOTO M TPEThEro MOoTokoB (4, 5, 15)
rasza C/I, oObenuHsI0T 1 KOHAEeHCUPYIOT B nepBoi cekuuu (MPCC-1) xonaencanuu kap6amara CJI,
a OJIMH MOTOK ra3a, BHIOPAHHBIN U3 yKa3aHHOU rpyTisl (4, 5, 15), KOHAEHCHPYIOT OTAEIBHO BO BTOPOI
cexunu (MPCC-2) xornencaunu kapoamara C/I,

MPEeAroOYTATEIBHO MmyTeM BbinoJiHeHus nepBoit cekuuu (MPCC-1) konnencanmu kap6amara CJI ¢
BO3MOYKHOCTBIO TIpHeMa yKa3aHHOro mepBoro notoka (4) raza CJI u3 ykaszanuoro 6joka (MPTU)
obpadotku C/I u ykazanHoro sroporo notoka (5) raza CJI u3s ykazanHoro guccoruaropa (MPD) CJT
u BbInosHeHus BTopoi cexupu (MPCC-2) xonaencaumn kapbamara CJ] ¢ BO3MOXKHOCTBIO ITpreMa

yKa3aHHOTO TpeTbero notoka (14) rasa CI.

16. Crioco0 MoaudHKaIiy CyIEeCTBYIOIIEH YCTAHOBKH [UIsSl MPOU3BOACTBA KapOamuma mo m. 15,
OTJMYAIOLINICS TEM, YTO CYIIECTBYIOMLIas ycTaHoBKa conep:kut 610k (MPTU) 0OpaboTku cpeaHero
nasnenust (CJ), comepskamuii BeIMMyCKHOW MaTpyOOK st repeoro noroka (4) rasa CJI, mepsyio
cekuuw (MPCC-1) konmencauuu kapOamata CJI U JIMHHIO TMOTOKA >KHAKOCTH MJI TMOAAYH
necopOupoBaHHOTO pacTBopa (2) kapbamuna u3 ykazanuoro aecopoepa (HPS) B/I B ykasanHsrii 610K
(MPTU) o6pabotku CJ1, amemenT (V1) moHrmkeHus JaBIeHUs IS ra3a U3 YKa3aHHOTO BBIITYCKHOTO
natpyOka asisi raza ykasanHou cexuuu (HPSS) cunteza B/I, naromuii tpetuii motok (14) raza CJI,
MIPU 3TOM CHOCO0 BKITFOYAET MPENOCTABIICHHE

- nuccorparopa (MPD) CJI, conmeprkariero BbIy CKHOM MaTpyOOK AJisi BTOPOro noToka (5) rasa

Ch,
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- Bropoii cexuun (MPCC-2) xoHnencauuu kapdamata C, u

- Bropoii juHuu (1b) momaum pacteopa kapOamuna u3 ykasanHoi 30HbI (HPR) peakunu B
ykasanHsiii auccormarop (MPD) CJ1,

u BbinosHenue nepsoi cexipn (MPCC-1) xonpencannu kap6amara C/I ¢ BO3MOXKHOCTBIO IpHEMa
yka3zaHHoro nepsoro notoka (4) raza CJ1 u3 ykazannoro 6y10xa (MPTU) o6pabotku C/1 1 ykazaHHOTO
Broporo notoka (5) raza CJI u3 ykazannoro auccorpiaropa (MPD) CJ1 u BeINoJTHEHHE BTOPOI CEKLIUH
(MPCC-2) xonnencaunu kap6amara C/] ¢ BO3MOKHOCTBIO TIpHeMa YKa3aHHOTO TpeTbero nmotoka (14)

rasa CJ1.u3 cexupm (HPSS) cunreza B/I,
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