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C HH3KHUM COJCp)KaHHEM Bomopozaa. II0TOK MOAMUTOYHOTO Ta3a W3 YCTAHOBKH il PUGOPMHUHTA,
KOTOPBI CONEPKHUT BOAOPOI M OKCHABI yIIepona, OOBEAMHSIOT C BOAOPOIACOACPKAIINM ITOTOKOM
CO CTYIICHH HU3BICYCHHS BOAOpPOMA. DTO OOECIEUMBACT IMOTOK OOOTAIIEHHOTO BOIOPOIOM CHHTE3-
rasa, XapakTepHU3YIOLIHICS cTeXxruoMeTprueckuM uuciioM SN, ompenensiembiM kak SN=[n(H,)-n(CO,)]/
[n(CO)*tn(CO,)] u cocrapnstommm He MeHee 2,0. [Torok oOorameHHOTO BOIOPOAOM CHHTE3-Ta3a
OOBEIMHSIOT ¢ TMTOTOKOM OCTaTOYHOTO ra3a M MOTOK OOOTaIleHHOTO BOMOPOAOM CHHTE3-ra3a U IMOTOK
OCTaTOYHOTO ra3a MpoIyCKaroT Yyepes3 CI0M KaTaju3aTopa CHHTE3a METaHOoJIa [IPU MOBBIIIIEHHOM JaBJICHUN
¥ TIOBBIICHHOW TEeMIIepaType C IOMyYeHHWEM II0TOKa MPOMYKTa, CONEPKAMIET0 METaHON W TOTOK
OCTaTOYHOTO Ta3a, ¥ MOTOK MPOIYKTa OXJTKIAIOT C YAAJICHHEM METaHOIA U3 IMOTOKA OCTATOYHOTO Ta3a.
CortacHO M300pETEeHHUIO MPETyCMOTPEHO, YTO YaCTh MOTOKA OCTATOYHOTO ra3a yAajsioT B BUJE MOTOKA
MIPOIYBOYHOTO Ta3a, M YacTh MOTOKa OOOTAIIEHHOTO BOAOPOIOM CHHTE3-Ta3a YNAISIIOT U OOBEIUHSIOT
C TIOTOKOM TPOJYBOYHOTO Ta3a ¢ MOJYYCHHEM CMEIIAHHOTO ITOTOKA CHHTE3-Ta3a, M CMEIIAHHBIA TOTOK
CHHTE3-Ta3a HAIMPAaBIIOT Ha CTYNEHb H3BIEUYEHUS BOJOPOZAA C IOJYYEHHEM BOJOPOACOIEPIKAIIETO

IIOTOKAa.
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Cnoco0 u ycTaHOBKA AJ1sl MOJIYYEHHSI METAHOJIa U3 000rameHHoro BOA0PoA0M CHHTE3-

raza
O0JacTb TEXHHKH, K KOTOPOH OTHOCHUTCS H300peTeHHe

Hacrosimee nso0pereHne 0OTHOCUTCS K CrOco0y M YCTAaHOBKE /IS MTOJyYEHHs] METaHONA 3
MOTOKA MOAMUTOYHOIO Tra3a ¢ HU3KUM COAEP>KaHHEM BOAOPOJA, I€ MOTOK MOAMUTOYHOTO
ra3a ¢ HU3KuM COZiep>KaHHEM BOJOPOJia CMEMIMBAIOT C BOAOPOACOAEPKALINM ITIOTOKOM C IO-
Jy4YEeHHEM TOTOKa OOOrallleHHOTO BOAOPOAOM CHHTE3-Ta3a, XapaKTepU3YIOIErocs: CTeXHo-
MeTpUUeCKuM YuciioM He meree 2,0. Hacrosiiee n3o0peTeHne Takske OTHOCUTCS K TPUMEHe-
HHIO crtoco0a COTJIACHO HACTOAIIEMY H300pPETEHHIO WIIM YCTAHOBKHU COTJIACHO HACTOSIIEMY
M300pETeHUIO AJIsI TOJTYyUeHHs] METaHOJIa U3 TIOANUTOYHOTO ra3a, MOJy4YEeHHOTO C TTOMOIIBIO

ABTOTEPMUYECKOTr0 pU(POPMHUHTA U/ UK YACTUIHOTO OKUCIICHUSI.
YpoBeHb TeXHUKH

B KkpynHBIX MPOMBILUIEHHBIX MaclITadax METAHOJ MOJY4YarT U3 cuHTe3-raza. CuHTe3-ras
npencTasisier codoit cMech npeumyiecTBeHHO Bonoponaa (Hz), monookcuna yriepona (CO)
u nuokcuza yriepona (COz). OH Takke COOEPIKUT MEHBIIIHNE KOJUYECTBA ra3000pa3HbIX CO-
CTaBJISIFOLIMX, HHEPTHBIX B YCJIOBHUSIX CHHTE3a MeTaHOJa. MOHOOKCH yriieposa U THOKCHT
yIJIepoaa 4acTo OTHOCAT K TEPMUHY «OKCHJIbI yTiiepoaay. B crocobe, onmuceiBaeMOM B HACTO-
AEE BpEMA KaK CMHTE3 METAHOJIA IIPU HU3KOM HaBJICHUH, CUHTE3-Tra3 Hpeo6pa3yeTCH B M¢E-
TAHOJ U BOAY (B KauecTBe 00s3aTesIbHO 00pa3yomerocs mobOYHOro MPOayKTa) MpU JaBJie-
HUM B mporiecce cuuTe3a ot 60 no 120 6ap. [Toce cxxaThsi 10 COOTBETCTBYIOIIETO NABJICHUS
npoLecca CHHTE3a MCIOJIb3yeMblii CHHTE3-ra3, 4acTO Ha3bIBAeMbli MOAMUTOYHBIM Ta30M,
MPOMYCKAIOT Yepe3 CJIOH KaTain3aTopa CUHTe3a METaHOJIa NP 3HAUYEHHSIX TEMITEPATY Pl Ka-
Tanu3atopa, 00bvHO cocrasisromux donee 200°C. KaranuzaTtop cuHTe3a METaHOIA OOBIYHO
npencTaBisieT co00i KOMIO3HULIMIO, COAEPIKAILYI0 Meb B KAYeCTBE KATaJUTHYECKU AKTHB-
HOTO BellecTBa. B 3aBUCMMOCTH OT pekuMa crocoda UCTONb3YIOT OIUH UM HECKOJIBKO T0-
CJIEIOBATENIbHO PACIIONIOKEHHBIX MM MapajlieNIbHbIX PEaKTOPOB, B KAKAOM M3 KOTOPBIX

HaxOAMUTCS COOTBETCTBYIOIIMI CJOM katanusatopa. [IpeBpaineHue OKCHMAOB yriiepoaa B



10

15

20

25

MCTAHOJI 1 BOAY Ha KAaTaJIN3aTOPE MPOUCXOAUT HE MOJIHOCTHIO HM3-3a YCTAHOBJICHHUSA TCPMO-

AUHAMHUYCCKOr'O paBHOBECHS COTIACHO CIICAYIOINUM PECAKLUAM!
CO; +3 H, & CH30H + H,0,
CO +2 H, = CH3;0H.

B pesynbrare npon3BOACTBEHHBIH MPOLIECC OOBIMHO MPOTEKAET KaK MPOLECC PELUPKY JISIIUH
B TaK HA3bIBAEMOM MeTJIe CUHTe3a. PEaklIMOHHYI0 CMECh, TIOJYU€HHYIO U3 BBIXOJHOTO OTBEp-
CTHUSl PEAKTOPA, OXJIAXKAAIOT 10 TEMIIEPATYPhI HIKE TEMITEPaTypbl KUIIEHHUs METaHOJa C ya-
JICHHEM U3 KOHTypa MeTaHoJsia U Bonbl. HernpeoOpa3oBaHHbBIN CHHTE3-ra3 OTHOBPEMEHHO pe-
LUPKYJIUPYETCS K KAaTaau3aTopy CUHTE3a METaHONa A najpHeimeld peakuuu. [lognorok
HernpeoOpa30BaHHOIO CHUHTE3-ra3a HEMPEPbIBHO OTBOIUTCS B BHJE MOTOKA MPOAYBOUYHOTO
rasa Bo m30ekaHue C TEYeHHEM BPEMEHH YBEJUUYEHUS] KOHLEHTPALIMU HHEPTHBIX KOMIIOHEH-

TOB B IICTJIC CUHTE3Aa.

Cocrtas MOANMUTOYHOIO ra3a Ujiu CUHTE3-ra3a, Kak IpaBUJIO, XapaKTEPU3YETCA TaK Ha3bIBAC-
MbIM CTEXUOMETPUIECCKHUM YUCITIOM SN, OIpEeacCII€EMbIM KaK

SN = n(H;)-n(CO3)

T n(CO)+n(Coy) ynin [mol].

CocTaB MOAMUTOYHOTO T'a3a, CTEXUOMETPUIECKH COATAHCUPOBAHHBIM JIJIs1 CHHTE3a METAHOJIA,
XapaKkTepusyeTcs: crexuomeTpudeckuM yucioM SN, coctapisiomnm 2,0, 3HaYeHus1, COCTaB-
Jsromue MeHbuie 2,0, yKa3blBalOT Ha HEAOCTATOK BOJOPO/IA, B TO BPEMs KaK 3HAUCHMUS, Mpe-

BhIIaromue 2,0, yKa3bIBalOT HA U3JIMLIEK BOJOPOA.

CuHTe3-ra3bl ¢ HU3KUM COZlepKaHUeM BOAOPO/A, MOIYyYaroT, HAIPUMED, C IIOMOIIBIO CIIOCO-
O0B, MpenyCMaTPUBAIOIINX CTAIUI0 YACTHYHOTO OKUCIICHUS, WX TIPH MPON3BOJICTBE CHHTE3-
rasa nocpeacTBOM rasudukanuu yrs. B TakoM ciiydae BOIOPOX MPAKTHUECKU TOJIHOCTHIO
pacxonyeTcsl Ha CHUHTe3 METaHOJIa, B TO BPeMsl Kak CyLIeCTBEHHasi 4aCTh OKCUIOB yIJiepona
HE TIOABEPTaeTCsl NMPEBPALICHUIO. JTO MPUBOAUT K OOPA30BAHHMIO KOMITO3ULIMHU B METIIC CHH-
Te3a, KOTopasl XapaKkTepU3yeTcsl BHICOKMMHU JOJISIMU OKCHJIOB YTJIepo/ia U HU3KOH a0Jeil Bo-

aopoja. A 5TO NMPUBOAMT, CpPeAU MPOUEro, K TOMy, YTO PEAKTOp JUIsl CHUHTE3a METaHOoINa
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JOJKEH OBITh BBITIOJHEH € Y4ETOM OOJIBIIOrO 00BbEMa KaTaIN3aTopa U TOTO, YTO COAEpIKaHIe

OOOYHBIX MPOAYKTOB (OCOOEHHO BBICLINX CIIUPTOB M KETOHOB) OyZeT BbIle TpedyeMoro.

UroObl Taxke o0ecriednTh NMEePCIEeKTHBHOE NMPUMEHEHHE CHHTE3-Ta3a ¢ HU3KHUM COnepikKa-
HUEM BOZIOPOZa B KPYITHBIX NMPOMBIIIIEHHBIX MaclITadax BO BPeMs MOJYUYEHUS] METAHOJA,
CTEXHOMETPUYECKOE YHCIIO CUHTE3-Ta3a MOKET ObITh OTPEryJIHPOBAHO 10 TpeOyeMoro 3Ha-
YEeHUsI, COCTABJIAIOLIErO HE MEHbILIE ABYX, HAPUMED, C UCMOIb30BAHHUEM BOAOPOJA U3 YCTa-
HOBKH JIJIs1 U3BJIEUEHHS BOAOPOJA. ITO BO3MOXKHO, HAIIpUMeEp, 3a CYET U3BJIEYEHHsI BOAOPOAA

13 MPOAYBOYHOTO MOTOKA.

B noxymenre EP 3205622 B1 packpsiBaercs croco0, rjae HempeoOpa3oBaHHBIA CUHTE3-ras3,
Ha3bIBAEMBbIIl OCTATOYHBIM I'a30M, YaCTHYHO HAIPABISIOT (B BUAE NMPOAYBOYHOrO rasa) Ha
CTyneHb u3BjeueHus: sopopona. OH obecrnieunBaeT BOJOPOACOAEPIKAUI TOTOK, KOTOPBIH
CMELIMBAETCS ¢ TOTOKOM MOATUTOYHOrO rasa. ITomy4ueHHyro cMech 3aTeM CKUMAIOT 110 AaB-

JIeHHsI TIPOLIeCCa CHHTE3a U IPeo0pasyioT B METAHOIT.

OI_[HaKO KOJIM4eCTBa BOAOPOAA, NMOJYHYAEMbIE U3 YaCTUIHOI'O IMMOTOKa HereO6pa3OBaHHOFO
CHUHTE3-Ta3ad, 4aCTO HEAOCTATOYHBI AJIA MOJYYCHUSA CUHTE3-ra3ad, XapakKTCpU3yromerocsa ao-
CTaTOYHO BBICOKHM CTEXHUOMECTPUYUCCKHUM YHCJIIOM. Hanpnmep, JJIs1 CUHTE3-Ira30B C OYCHb
HU3KHUM COOCPKaHUEM BOAOpPOAAa MOXKET HOTpe6OBaTbC$I HaCTOJIBKO BBICOKas HOJIA IIPO-
AYBOYHOI'O IIOTOKA AJIA U3BJICUCHUA BOOAOPOAA, YTO MNETIIA CUHTE3a NOJIXKHA 00 pa60TaTb
IMPHU HU3KHUX 3HAYCHUAX HABJICHUA, b0 JOJIDKHO OBITh YCTAaHOBJICHO HU3KOC€ COOTHOUICHUEC

IMOTOKAa PCHUPKYIALNMOHHOIO ra3a 1M rnoTokKa nmoAnuTO4YHOrO rasa.

I[J'If[ MPEOAOJICHUA 3TUX HEAOCTATKOB TAKXKE BO3ZMOXKHO OTBOAUTDH YaCThb MOAINMUTOYHOIO ra3a
BBIIIC MO IMMOTOKY OTHOCUTCIIBHO CUHTE3a METAHOJIA U HAIIPABJIATD €0 Ha CTYII€HDb U3BJICUC-
HUA BOAOpOAA. HeI[OCTaTKOM TaKOH CXEMBI SIBJISIETCSI TO, YTO Ha CTYIICHU U3BJICYCHHSA BOO-
poaa 4aCTb BOAOpPOAA TEPACTCA OO TOr'0, KaK OH MOMaa€T B KOHTYP CHUHTE3A. KpOMe TOrO,
IIOCJIE O6OFaH.IGHI/I$I STUM BOAOPOAOM CHHTE3-Ta3 XapaKTEPUIYETCA CTEXUOMETPUUCCKHUM
YUCJIOM OOJIbIIIE ABYX, UTO MOXET NPUBECTU K TOMY, YTO IIOTOK MPOAYBOYHOI'O ra3a, HE UC-
HOJ'II:;SyGMbeI B 3TOM CJiy4daec, MOKET COACPKATb SHAYUTCIIBHOC KOJIUICCTBO Henpeo6pa30BaH-

HOTO BOZIOPOJA.
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CnenosarenbHo, B fokyMeHTe US 7786180 B2 npennoxena nogaya Ha CTylI€Hb U3BJIEUEHUS
BOAOPOZAA CMELIAHHOIO MOTOKA W3 MOANMTOYHOIO ra3a W IMPOAYBOYHOIO rasa sl TOro,
9TOOBI IO MEHBLIEH Mepe YaCTUYHO MPEOOJIETh BBILIEY IOMSHYThIe HenocTaTku. Hemocra-
TOK 3TOW CXEMBbI 3aKJIKYAaeTCsl, HAIPUMEpP, B TOM, YTO MOTOK MOAMNUTOYHOIO ra3a AOJIKEH
OBITH IPOCCENNPOBAH C IOMOIIBIO KJIAIIaHA CHIDKEHUS IaBIICHHs, YTOOBI 10 MEHBIIEH Mepe
BBIPOBHATH IEPETaj NaBJICHUS, CO3/1aBAEMbIl CTYIIEHBIO U3BJIeUeHUs Bopopona. Takum oo-
pas3oM, roTepsi AaBJIEHHs B TPyOOIIPOBOE MOAMUTOYHOIO ra3a AOJDKHA OBITh KOMIEHCHPO-

BaHa IPH MOCIEAYIOIEM CXKATUHU [0 AABJIEHU [IPOLIECCa CHHTE3A.
Onucanue u3odpereHus

Lenpro HACTOSILIETO H300pETEHHUs SIBISIETCS O0ecreueHne crnocoda 1 yCTaHOBKH ISt TIOJTy-
YEeHHUs] METAHOJIa, KOTOPbIE MO MEHBINEH Mepe YaCTHYHO MPEONOJIEBAIOT HEIOCTATKH MPE-
IIECTBYIOIIETO YPOBHS TEXHHUKH. B 4aCTHOCTH, LIEBIO HACTOSINEr0 U300PETEHHUS SIBIISIETCS
obecrnieueHne crocoda U yCTAaHOBKH, He TPEOYIOIINX JPOCCENUPOBAHMSI OCHOBHOTO MOTOKA

NOAIIMTOYHOIO I'a3a ¢ NOMOIIBIO YCTpOﬁCTBa JJIA CHUXKCHUA OABJICHUA.

B He3aBucuMbIX MyHKTaX (popmMyibl n300peTeHus: obecredeH BKJIag B [0 MEHbLIEH Mepe Ya-
CTUYHOE JOCTH)KEHHUE N0 MEHbIIEH Mepe OAHON U3 BBILICYIOMSHYTHIX Liejel. B 3aBucumMbIx
nyHKTax (HopMyJibl n300peTeHust 0OecneueHbl MPEANOYTUTENIbHBIE BAPUAHTBI OCYLIECTBIIe-
HUsI, KOTOpPbIE BHOCAT BKJIaJ B IO MEHBIIEH Mepe YaCTHUHOE JOCTHKEHHE 110 MEeHbIIEH Mepe
onHOM u3 ueneil. IlpennoururenbHble BAPUAHTHI OCYIIIECTBIIEHUS] COCTABIISIFOIINX U3 KaTero-
pPHIH COTJIACHO HACTOSIIIEMY M300PETEHUIO, SIBJISFOTCS, B MOAXOMSIINX CITyYasiX, TAKXKe Mpe.-
MOYTUTENBHBIMU JJIs1 OIMHAKOBO Ha3BaHHBIX UJIM COOTBETCTBYIOLIUX COCTABILSIFOLINX U3 CO-
OTBETCTBEHHO JPYTOH KaTErOpHU COTJIACHO HACTOSIIEMY H300PETEHHIO.

Tepmunsl "umeromuit”, "mpenycmarpuBaromuil” win "copepkamui” 1 T. M. HE UCKITIOYAOT
BO3MOJ)KHOT'O HAJIMUUs TONOJHUTENBHBIX 3JIEMEHTOB, COCTaBHBIX YacTel U T. . Popma euH-

CTBECHHOTI'O 4HCJIa HE NCKJIIOYACT BO3MOXKHOI'O HAJIMYHA MHOXKECTBA.

BeleynomMsiHy ThIE 1IeNTH IO MEHBIIEH Mepe YaCTUYHO JOCTHUTATCS C MOMOIIBI0 criocoda
MOJIYUCHHUA MECTAHOJIA, TAC MOTOK MOANMUTOYHOIO ra3a U3 yCTAHOBKH IJIisA pI/I(I)OpMI/IHFa, CO-

JepsKalliuil BOJOPOA U OKCHUJBI YIJIEpOa, CMEIINBAIOT C BOJOPOACOAEPKAIUM ITOTOKOM CO
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CTYTIeHU M3BJIEYSHHUS] BOIOPOA C MOJYYEHHUEM TOTOKa OOOTal[eHHOTO BOAOPOIOM CHHTE3-
raza, XapakTepHu3yloIlerocs crexuomerpudeckum 4duciom SN, ompenessembiM kak SN =
[n(H2) — n(COy)] / [n(CO) + n(CO7)] u cocrapysromum He MeHee 2,0, U MPU 3TOM MOTOK
00O0raleHHOro BOAOPOAOM CHHTE3-Tra3a OOBEIUHSIOT ¢ IOTOKOM OCTATOYHOIO T'a3a U MOTOK
00O0raIeHHOro BOOPOIOM CHHTE3-Ta3a U MOTOK OCTATOYHOTO ra3a MPOMYCKAOT Yepe3 CIoH
KaTaJn3aTopa CHHTE3a METAHOJIa MPH MOBBIIIIEHHOM JIaBJIEHUHU U TIOBBIIIEHHOH TeMIepaType
C MOJIyYSHHUEM MOTOKA MPOAYKTA, COAEPIKAIIEro METAHOJ U MIOTOK OCTATOYHOrO ras3a, U Mpu
5TOM MOTOK MPOAYKTA OXJIAXKIAIOT C yIAIEHHEM METaHOJIa U3 MOTOKa ocTaTouHoro rasza. Co-
IJIACHO HACTOSIIEMY HM300PETeHHIO MPEeayCMOTPEHO, YTO 4YacTh MOTOKA OCTATOYHOIO rasa
YIQIAIOT B BUJE MOTOKA MPOAYBOYHOIO ra3a, U 4acTh MOTOKa OOOralleHHOro BOJOPOIOM
CHHTE3-Ta3a YAAJSIOT U OOBEAUHSIOT C TOTOKOM TMPOYBOYHOI'O ra3a C MOy YeHUEM CMellaH-
HOTO TIOTOKA CHHTE3-Ta3a, ¥ CMELIAHHBII MOTOK CHHTE3-Ta3a HAMPABJISAIOT Ha CTyIEHb U3BJIe-

YCHUA BOOOPOAA C TOJIYYEHUEM BOOOPOACOACPKAIIETO ITOTOKA.

B nacTosimem n3o0pereHnn He nmpey CMOTpeHa MoAava MOTOKa MOAUTOYHOIO Ia3a U TOTOKA
POy BOYHOI'O ra3a, OTBEIEHHOIO U3 MIOTOKA OCTATOYHOTIO ra3a, Ha CTYTEeHb U3BJIEUEHUs BO-
nopona, a HaoOOpOT, MPenyCMOTpeHa Moava MOTOKa OOOTaIlleHHOrO BOJOPOAOM CHHTE3-
rasa, y’ke OTperyJHpOBaHHOTO MO KOJHMYECTBY BOIOPOJA 10 CTEXHOMETPHUYECKOTO YHCIIa He
meHee 2,0, Ha CTyNeHb WU3BJICUEHHs] BOJOPOZa BMECTE C MOTOKOM MPOAYBOYHOTO ra3a. ITo
MIO3BOJISIET OTKA3aThCs OT APOCCETMPOBAHUS TIOTOKA MOANUTOYHOIO Ta3a AJisi OTBECHHS Ya-
CTH TIOTOKA TIOATIMTOYHOIO ra3a B HATPABJIIEHUU CTYIEHH U3BJIeYeHHs Bogopona. Mccneno-
BAHUsI TAKXKE TOKA3aJH, YTO PEKHUM CIOCo0a COTJIaCHO HACTOSALIEMY H300PETEHHIO MO3BO-

JsieT TOOUTHCSI SKOHOMHMH B OTHOLIEHUH TPeOyeMOil SHEPTHH CKATHSI.

IToTOoK MOAMUTOYHOTO Ta3a MPEANOYTUTENILHO MPENCTaBisieT COOOM MOTOK CHUHTE3-Ta3a u3
YCTaHOBKH JJ1s1 pu()OPMHHTA, KOTOPBII HMEET TJIABHBIM 00pa30M HU3KOE COIEep:KaHUeE BOJO-
poza, 1 MO3TOMY CTEXHMOMETPUUYECKOE YUCIO MOAMUTOYHOIO ra3a COCTaBJIsSIeT, B YaCTHOCTH,
menbIre 2,0. Takoil MOTOK MOANMMTOYHOIO ra3a MoOJy4aroT, TJIABHBIM 00pa3oM, B YCTAaHOBKE
st pu)OPMHUHTA, KOTOpasi MPEayCMATPUBAET CTAJMI0O YaCTUYHOTO OKUCJICHUS yTJIEPOICO-
JepoKalero HarHeTaeMoro rasa C MoJlydeHHeM CHUHTe3-raza. Hampumep, MOTOK MOANMUTOY-
HOTO Ta3a MOXKeT OBbITh MOJYYEeH MOCPEICTBOM aBTOTEPMHUECKOrO pU(GOpMUHTa yTIIepOaAco-
JepIKallero HarHeraeMoro ra3a. Haraeraemslil ra3 mpeanoYTUTENBHO MPENCTaBisieT coOok

HpHpOHHbeI ra3. IloTok NOANMUTOYHOI'0 rada TaKXKE MOXKHO IMOJNYyYHUTb MNOCPEACTBOM
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razuukanmy yris. Ilepen cmemmBanreM ¢ BOJOPOACOAEPIKAIINM MIOTOKOM U CXKATHEM 10
JaBJIEHUs] MIPOLIECCAa CUHTE3a MOTOK MOAMMTOYHOIO ra3a OXJaXKAAT A0 TEMIEPaTyphl, CO-
CTaBIISIIOLIEH TpeanouTuTenbHO He Oonee 40°C, nuis KOHAeHcauuu U yaaneHus Boasl. [ToTok
MOJIHUTOYHOTO ra3a 0OBIMHO XapaKTepu3yeTcs AaBjieHueM oT 35 1o 60 Oap, mosToMy nepen
KOHBEPCHEH Ha KaTaJu3aTope CHHTEe3a METaHOJNa TPeOyeTcs MOMOJHHUTENbHOE CXKAaTHE 10

AaBJICHUS IpOHECCa CUHTE3A.

YcTaHoBKa st pu)OpMEHTa MOXKET COiepKaTh 00K KoHBepcuH (pudopmunra) razoodpas-
HOT'O YIJIEPOACOAEPIKALIEro HCXOHOTO MaTepHaa iIH TBEPAOro YIJIEPOACOAEPIKAILEro UC-
xoaHoro Matepuana. OqHUM U3 TPUMEPOB ra3000Pa3HOTO YIIIEPOACOASPIKAIIErO HCXOTHOTO
MarepHaa siBJIsIeTCsl IPUPOAHbIH ra3. [IpuMepaMu TBEpABIX yIIIEPOACOAEPKAIINX HCXOTHBIX

MaTepUaioB SIBJIAIOTCS YTOJb, TBEPAbIe 0TXObI (0TOpOCHh!) 1 Gromacca.

Bonopoaconepsxamuii MOTOK MPEANOYTUTENBHO XapaKTEPU3YyETCsl COEP’)KaHUEM BOJOPOA
He MeHee 95% 1o o6vemy. HeoOxoqum Bogopoacoaepskaliuii MOTOK, COAePKALIMNA YHUCThIH
WJIM TI0 CYTH YKCTHIN Bopopo. B nononmHeHne k BogopoacoaepxkameMy MoTOKY Ha CTYIIEHU
U3BJICUEHHsI BOJOPOJA TaKkKe 00pa3yeTcst MOTOK OTXOMSIIEro ra3a, KOTOPbIi COAePIKUT CO-
CTaBJISIFOLINE, UHEPTHBIE B YCIOBUSIX CHHTE3a METAHOJA, U MEHBIINE KOJHUYECTBAa HEMPeoO-

pa30BaHHBIX OKCHUJIOB yIJIEPOJa.

KonBepcuio noroka 000rameHHOro BOIOPOOM CHHTE3-Ta3a U TOTOKAa OCTATOYHOIO rasa C
TIOJTy YeHHEM MEeTaHOoJIa (M BOABI) IPOBOASIT HA KAaTAJIM3aTOpe CHHTEe3a MeTaHoja. KoHBepcuio
MPOBOST B METJIE CUHTE3a, T. €. CHHTE3-Ta3, He MpeoOpa30BaHHBIN HA KATAIU3ATOPE, PELHp-
KYJIUPYIOT B BUJI€ ITOTOKA OCTaTOYHOI'O rasa BO BIIyCKHOE OTBEPCTHE COOTBETCTBYIOILETO pe-
aKTOpa U MO/IBEPraroT MPEBPALLEHUIO B METAHOJ Ha KaTaJIU3aTOpe CUHTE3a METaHOJa BMECTe
¢ oborameHHbIM BOJOPOIOM CHHTE3-Ta30M, UCIIOJIb3yeMbIM BIiepBblie. KOHBEpCHIO Ha KaTa-
JU3aTOpPE CUHTE3a METAHOJA MPEANOUTUTENBHO MPOBOAAT MIPU TeMIIEpaType KaTajau3aTopa
ot 220°C g0 270°C u npeanouTUTENbHO MpU naBieHuu oT 55 6ap no 80 6ap. Konsepcuro Ha
KaTaJlu3aTope CUHTE3a METAHOJA MPEANOYTUTEIBHO MPOBOIST HAa OJHOW MJIU HECKOJIbKUX
MOCJIEI0BATENBHO PACTIONIOKEHHBIX WM MapajlebHbIX CTYIIEHSIX pPeakTopa, e Kaxaas U3
CTYTEHEN peakTopa COAEPKUT COOTBETCTBYIOIIMN CJIOH Katanu3aropa. CTymeHu peakropa
MPeIyCMaTPUBAIOT IIABHBIM 00Pa30M PEaKTOP C BOISHBIM OXJIAXKIIEHUEM U PEAKTOpP C Ta30-

BbIM OXJIQXKIACHHUEM, paCHOJ'IO)KeHHI:Jﬁ HUKE TTIO MOTOKY OTHOCUTEJIIBHO PEAKTOPA C BOASHBIM
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OXJIAXKJICHHUEM. HOI[XOI[;IH_II/IMI/I KaTaJIn3aTOpaMu sABJIAKOTCA MaTCpUaJibl HA OCHOBE MEIU, U3-
BECTHBIC U3 MPEAMCCTBYOIIECTIO YPOBHA TEXHUKHU U COACPKAIINEC MEND B KAYCCTBE KAaTAJIUTHU-
YECKH aKTUBHOT'O BEIIECTBA, OAHUM U3 MPUMEPOB KOTOPBIX ABJIACTCA KATAJIUTUYICCKAA KOM-

no3unus, CoacpKamas MEAb, OKCUA MUHKA U OKCUA aJIIOMUHUA.

IIpenmoyTuTenbHBIM BapUaHT OCYIIECTBIEHUS CIOCO0a COTIACHO HacTosimeMmy u3olpere-
HHUKO OTJIMYACTCA TCM, YUTO IIOTOK O6OFaIHeHHOFO BOOAOPOAOM CHUHTE3-ra3a C)KUMAKOT U 4aCTb
C)KaTOTr0 MOTOKA 0OOTaleHHOTO BOIOPOIOM CHHTE3-Ta3a yAAISIOT U OOBEIUHSIOT C TIOTOKOM
npoxyBOYHOro rasa. [ToTok oborameHHOro BOAOPOAOM CHHTE3-ra3a MPeaOYTHTEIbHO CHKH-
MAroT 10 IaBJIeHUs Iporiecca cuHTe3a. [loTok oborameHHOro BOJOPOIOM CHHTE3-Tra3a Mpe-
MOYTHTEJILHO CKUMAIOT JIO JIABJIEHUS], COCTaBIsIFOIIEero He MeHee 70 Oap u He Gosee 90 Oap.
Kak nokasanu ucciaenoBaHus U Kak mogpoOHO OOBSICHAETCS B JTAHHOM JJOKYMEHTE HUXKE, 3TOT
THUI peXkuma criocoda obecrednBaeT SKOHOMHIO TpeOyeMoit sHepriu cxxatusi. B cBsi3u ¢ aTum
HPEANOYTUTENbHBIM SIBIISIETCS CXKATHE OCTATOYHOTO ra3a U 00beAMHEHHE CO CXKAThIM IOTO-
KOM 000TraIeHHOro BOAOPOOM CHHTE3-Ta3a, a TAKXKE MPOIyCKaHHE 00BETUHEHHBIX IOTOKOB
4yepes CJION KaTanu3aTopa CuHTe3a MeTaHona. [IoTok mpoayBOYHOro ra3a OTBOASAT IVIABHBIM
00pa3oM M3 MOTOKA OCTATOYHOIO rasa nepej] CXKaTheM MOTOKAa OCTaTouHOoro rasa. IToTok
OCTaTOUYHOTO ra3a MpeArnouYTUTEIBHO CKUMAIOT JI0 1aBJIeHuUs rpouecca cunTtesa. [TotTok ocra-
TOYHOTO Ta3a MPEANOUYTUTEIHHO CXKUMAIOT 10 JaBJICHUs], COCTABJIIOLIETro He MeHee 70 Oap u

He Oonee 90 Gap.

[IpennoyTHTENbHBIA BapHAHT OCYLIECTBJIECHUS CIOCO0Aa COTIACHO HAcTosmeMy u3olpere-
HUIO OTJIMYAETCS TEM, YTO BOIOPOICOAEPIKAIIUI MOTOK CKUMAIOT C MIOMOIIBIO BOIOPOIHOTO
KOMITPECCOpa U CKAaTbIii BOJOPOACOAEPIKALIMN MOTOK OOBEIUHSIOT C MOTOKOM MOAMUTOY-
HOTO Tasa ¢ MOJYYEeHHEM TMOTOKa O0OTaIleHHOro BOIOPOIOM CHHTE3-ra3a, U 4acTh MOTOKA
00OraIeHHOro BOIOPOIOM CHHTE3-Ta3a yIASIOT U OOBEAUHSIOT C IOTOKOM MPOAYBOYHOTO
rasza. Kak mokasanu ucciieoBaHus U Kak OOBSICHSAETCS] B JAHHOM JOKYMEHTE HIIKE, 3TOT THIT
pesknMa criocoda odecredrBaeT SKOHOMHUIO TpeOyeMoli sHepruu cxkaTwsi. Bogopoaconepska-
IUH MOTOK CXKUMAKT C TOMOLIBIO BOIOPOJHOTO KOMITpECCopa A0 AABJICHUs, KOTOPOe Ha
npubn3nuTeNbHO 1-2 Gap BBIIE AABIEHHS MOAMUTOYHOTO ra3a (0T MpUOIU3UTENBHO 35 10
60 Oap). B cBsI3K ¢ 3TUM NMPEANOYTHTENBHBIM SIBJISIETCS CXKaTHE IMMOTOKA OOOTAILIIEHHOTO BOJIO-
POIOM CHHTE3-Ta3a U MOTOKA OCTATOYHOTO ra3a M MPOMyCKaHHe UX BMECTE Yepes CJIOH KaTa-

JiM3aTopa CHUHTE3a MECTAHOJIA. IToTok O6OFaH.IeHHOFO BOAOPOAOM CHHTE3-Ta3a U MOTOK
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OCTaTOYHOrO ra3a MpPeanoYTUTENIbHO CKUMATh BMECTE 10 JaBJIeHUs mpouecca cuaTes3a. [1o-
TOK 00OTraIeHHOro BOJOPOIOM CHHTE3-T'a3a U MOTOK OCTATOYHOIO rasa, B YaCTHOCTH, CHKHU-
MAarOT BMeCTe 10 AaByieHus: He MeHee 70 Oap u He Oomnee 90 Gap. Takum 0O6pazom, MOTOK MPO-
IyBOYHOTO Ta3a HeOOXOAMMO OTBOAMTH M3 TMOTOKA OCTATOYHOTO rasza Mepen COBMECTHBIM

CKAaTHUEM IIOTOKA OCTATOYHOI'O ra3a v IIOTOKa O6OFa[[IeHHOFO BOOOPOAOM CHUHTE3-Ta3a.

[IpenmodTuTenpbHBI BapHAHT OCYIIECTBJICHUS CHOco0a COTIACHO HacTosieMy u3o0pere-
HUIO OTJIMYAETCS TEM, UTO JIOJISl MOJISIPHOTO Pacxo/ia MOTOKa 000raleHHOro BOIOPOAOM CHH-
Te3-ra3a B CMEIIAHHOM MOTOKE cuHTe3-rasza cocrasiser ot 0,10 no 0,95, npeanoyTuresbHo
ot 0,20 no 0,90, 6onee npennourureapHO OT 0,30 10 0,80 U HanboIee MPEATIOYTUTETBHO OT

0,50 10 0,75.

MossipHbIil pacXox MOKeT ObITh YKa3aH, HalpUMep, B €AHHULAX «KMOJB/Y» (KHJIOMOJb B

qac).

[IpennoyTuTeNbHBIA BapHAHT OCYIIECTBJCHHUSI CIOCO0Aa COMIACHO HACTOseMy Hu3o0pere-
HUIO OTJIMYAETCS] TeM, YTO JOJIsl MOJIIPHOTO PACXO/a 4YacTH, YAAJIEHHON M3 MOTOKa obora-
IIIEHHOTO BOZOPOAOM CHHTE3-Ta3a, B epecyere Ha OO MOJISIPHBIN pacxo] 000raIieHHOro
BOJIOPOJIOM cUHTe3-Ta3a coctasiisiet ot 0,001 no 0,999, mpeanoururensHo ot 0,005 1o 0,800,
oosee mpennoutuTenbHo OT 0,010 1o 0,500, emne 6onee npennoururenbHo OT 0,020 1o 0,200

u HanOonee npeanoututesbHo ot 0,050 mo 0,100.

[IpenmnodTuTepbHBIA BaPUAHT OCYIIECTBJIEHUS] CHOCO0A COIIACHO HACTOsIIEMy H300pere-
HUIO OTJIMYAETCS] TEM, YTO MOTOK OOOTaIEHHOr0 BOIOPOAOM CHHTE3-Ta3a XapaKTepUu3yeTcs
crexuoMmerpudeckuMm duciaoMm SN, cocrapisiroruium ot 2,00 go 2,20, nmpeAarnoYTUTETbHO OT

2,02 no 2,10 u 6onee npeanouturensHo oT 2,05 o 2,07.

[IpennodTuTenpbHBIA BAPUAHT OCYIIECTBJIEHUS] CHOCO0a COTIACHO HACTOsIeMy H300pere-
HUIO OTJINYAETCS TEM, YTO MOTOK MOAMUTOYHOIO ra3a XapakTepU3yeTcs CTEXUOMETPUIECKUM
gucyioM SN, cocrapisiromuM Meree 2,0, npeanodrureabHo oT 1,70 no 1,95, 6onee mpeamno-
ytuTenbHO OT 1,75 mo 1,90 u Haubonee npeanourutensHo ot 1,78 no 1,85. Cunres-ras, mo-
JIY4EHHBIHA C MOMOIIBI aBTOTEPMHYECKOTO pU(OPMHUHTA, HaCTO XaPAKTEPU3YETCS CTEXHO-

METPUUECKUM YHCJIOM, COCTABIIIOIUM NMpHOIM3uTensHo 1,80.



10

15

20

25

30

-9-

IIpenmoyTuTeNbHBIA BapUAHT OCYIIECTBIEHUS CIIOCO0a COTJIACHO HAcTOsImeMy u3o0pere-
HUIO OTJINYAETCS TEM, UTO CTYIIEHb U3BJICUEHUS BOAOPO/A IIPENyCMaTPUBAET YCTPOICTBO af-
copOLuu ¢ mepenazgoM NaBJIeHUs Ui YAAJIEHHs BOIOPOJA U3 CMELIAHHOTO MOTOKA CUHTE3-
rasa. YCTpOMCTBO afacopOUuu ¢ mepenagoM JaBJISHUs MO3BOJISIET MOTYyYaTh YHCTHIN WU 110
MEHBIIEN MEPE MPAKTUICCKU YUCTBIN BOOOPOA MPU BBICOKUX 3HAUCHUAX NABJICHUA, HAIIPU-
mep, ot 40 no 60 6ap. Ecniu Bogopon nmonaeTcst Ha CTYTeHb U3BJICYEHUST BOJOPOA YKe O]
BBICOKUM JIaBJICHHEM, MOCJEAYIOLINE CTYNIEHU KOMIIPECCopa, HApUuMep, Uil CxKaTusl BOJO-
pozna (BOXOPOAHBIN KOMIIPECCOP) WIIH JJISl CIKATHUS MIOTOKAa OOOTaLIEeHHOTO BOIOPOIOM CHH-
TE€3-ra3da, MOIyT 6bITb CAcJIaHbl COOTBETCTBCHHO MECHBIINMMH. Bonee TOro, KOHOCHTpALUAa
HUHCPTHBIX KOMIIOHCHTOB B IIC€TJIC CUHTE3a YBCINYHUBACTCA TEM MCAJICHHEC, Y€M BbLILIC YU-

CTOTa BOAOPOAA, MOJYyIaeMOro Ha CTYIICHU U3BJICYCHU BOOAOpOOA.

B xauecTBe anbTepHATUBBI YCTPOICTBY aaCcOpOLMU C MEepenaaoM AaBIeHUs CTyIIeHb U3BJIe-
YEeHUs] BOAOPOJA TAK)Ke MOXKET MPeayCMaTpUBaTh CTYNEHb MEMOPAHHOTO pasAeIeHusl Ui
yJaJeHus BOJOPOAA U3 CMEIIAHHOTO MOTOKA CHHTE3-ra3a. Takske BO3MOXKHBI KOMOWHALINH
OIJHOTO MJIM HECKOJIbKUX yCTPOMCTB afcopOLUK ¢ MepenajoM JaBJIeHHs W OTHOHW WM He-

CKOJIBKHX CTyIleHel MeMOPaHHOTO pa3feeHus.

[IpennoyTUTeNbHBIA BapHAHT OCYLIECTBJICHUSI CIOCO0A COTIACHO HACTosmeMy u3olpere-
HUIO OTJIMYAETCs T€M, YTO BOAOPOACOAEPKALUN MTOTOK XapaKTepU3yeTcs N0JIeH BOAOpoaa
1o MeHbInel Mepe 95% mno oObeMy, MPEANOYTUTENBHO MO MeHbInel Mepe 99% no oObemy,
OoJee mpeAnoUTUTENFHO IO MeHbLIeH Mepe 99,5% no obbemy, HauboJIee MPEANOYTUTEILHO

1o MeHbineit mepe 99,9% no o0bemy.

BelmienpuBeneHHbIE €A TAKKE M0 MEHbIIEH Mepe YaCTHYHO JOCTHUTAKOTCS C TIOMOIIBO
YCTaHOBKH JIJIS TIOJyY€HHS] METAHOJIA, KOTOPasi CONEPKUT CIIENYIOIUe KOMIIOHEHThI yCTa-
HOBKH, HaXOJSIIIUECS] B COOOILIEHUH TI0 TEKy4Yel cpene Apyr ¢ APyroM. YCTaHOBKY ISl PH-
(dbopMHUHTra s TOJTyYeHus] TIOTOKA MOAMUTOYHOTO Ta3a, COAEep KaIero BOAOPOA U OKCHIIbI
yIiiepoaa; CTyNeHb U3BJIEYEHHs] BOAOPOIA [JIsl MOJYYEeHHUs] BOAOPOACOAEPIKAILEro MOTOKa,
IIPU 3TOM yCTAHOBKA JUTsi pUGOPMHHTa U CTyTIEHb W3BJICUEHHS BOJAOPO/Ia BHIMOJHEHBI TAKHM
00pa3oM, 4TO MOTOK OOOTALIEHHOIO BOAOPOAOM CHHTE3-Ta3a, XapaKTePU3yIOIUICs CTEXHO-
meTprdeckuM unciioM SN, onpenensembim kak SN = [n(Hz) — n(CO3)] / [n(CO) + n(CO,)] u

COCTAaBJIAKOIIUM HC MCHCEC 2,0, SABJIACTCA MOJIYyYa€MbIM M3 BOAOPOACOACPIKALICTO IMOTOKA U
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MOTOKA MOJANUTOYHOIO rasa; CTYNEeHb PEaKTOpa, COAEPIKaLIyIO CJION KaTalu3aTopa CUHTE3a
METaHOJIa, TIPU 3TOM CTYIIEHb PEAKTOpa BBHIMIOJIHEHA TAKUM 00pa3oM, UTO MOTOK o0orareH-
HOTO BOZOPOAOM CHHTE3-Ta3a M MOTOK OCTATOYHOIO ra3a MOTYT OBbITh MPOIMYIIEHBI Yepe3
CJIOH KaTaJn3aTopa CHUHTE3a METAHOJIA TIPU TOBBIIIEHHOM JIaBJICHUH U TOBBILIEHHOH TeMIIe-
partype, 9TO MO3BOJISET MOJYYUTh OTOK MIPOAYKTA, COAEPIKALIUI METAHOI M TOTOK OCTATOY-
HOTO Ta3a; OXJaXJaroliee YCTPONUCTBO AJI OXJIAXKAECHUs IOTOKA MPOAYKTA, MPU 3TOM OXJia-
JKJAKOLIee YCTPOMCTBO BIMOJIHEHO TAKUM 00pa3oM, YTO METAHOJ MOKET ObITh YaJleH U3 TO-
TOKa OCTaTO4HOro rasza. CorjacHO HacTosIeMy H300PETEHUIO MPEAYyCMOTPEHO, UTO yCTa-
HOBKA BBITOJIHEHA TAaKUM 00pa3oM, 4TO 4acTh MOTOKA OCTATOYHOTO ra3a MOXKET ObITh y7a-
JIeHa B BHJIE NTOTOKA MPOAYBOYHOI'O r'a3a M 4YacTh MOTOKA CUHTE3-ra3a MOKET ObITh yaalieHa
1 00BbEIMHEHA C TOTOKOM POy BOYHOT'O I'a3a C BO3MOXKHOCTBIO MOy YE€HUS CMEIIAHHOTO T10-
TOKa CUHTE3-T'a3a, IPYU TOM CMEIIaHHBIN TOTOK CHHTE3-Tra3a MOXeT ObITh HAIIPABJICH HA CTY-

IMEHb U3BJICUCHNA BOOOPOAA C NOJYYCHUEM BOAOPOACOACPIKALIETO ITOTOKA.

Bbonee TOr'O, BBIIIECYITOMAHYTBIE LICJIU 10 MEHbII e MEPE YaCTUIHO JOCTUTAKOTCS MMYyTEM ITPU-
MEHEHHsI CrIoco0a COrIacHO HaCTOALLEMY I/1306peTeHI/IIO NI YCTAaHOBKU COTJIACHO HACTOA-
memy H306peTeHI/IIO AJI MOJIYYCHHA METAaHOJIa U3 IMMOAIMUTOYHOI'O rada, rnojiy4a€cmMoro ¢ 1mo-

MOLIBIO aBTOTEPMHUECKOTO PU(HOPMUHTA W/ WA YACTHYHOTO OKHCIICHHUS.
Pabouue npumepsl

Hacrositee nzobperenue 60see KOHKPETHO Pa3bsICHSIETCS B JAHHOM JOKYMEHTE HIKE C T0-
MOIIBIO ABYX IMPUMEPOB IO HACTOALIEMY I/1306peTeHI/HO 1 OOHOT'O CPAaBHUTECIIBHOI'O IIPpHUMEpa
6e3 Kakoro-nmmdo orpaHUYEHUs] OOBEKTa HACTOSIIErO N300peTeHust. JJOMOoTHUTENbHBIE TPH-
3HAaKH, NPEUMYyILIECTBA WU BO3MOXHBIC BaApUAHTBI MPHUMEHECHUSA HACTOSALICTO H306peTeHI/I$I
TakKe OyayT OYEBHIHBI U3 CIEAYIOIIEro OMUCaHUs PadOYHX PUMEPOB COBMECTHO C rpadu-

YECKUMH MaTepUajiaMy U YUCJIOBBIMU MTPUMEPAMHU.
Ha ¢urypax npencrasieHo cienyroiee:

Ha ¢ur. 1 NOKa3aHa MpPHUHLIUNHATIbHA OJIOK-cxema crnocoda TOJYYEeHUs WIN
yctaHoBKH 100 i cMHTE3a MEeTaHOJIa COTJIACHO MEPBOMY MJUTKOCTPa-

TUBHOMY BapHAHTy OCYLIECTBJICHUS HACTOSILErO H300pETeHMS,
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Ha ¢ur. 2 NOKa3aHa MpPHUHLUNHAJIbHAA OJIOK-cxema crocoda TOJIYy4YeHUs WIN
ycTtaHoBKH 200 Ui CHHTE3a METaHOJa COMVIACHO BTOPOMY MJUIKOCTPa-

TUBHOMY BapHaHTy OCYLIECTBJICHUS HACTOSILEr0 H300peTeHMH,

Ha ¢ur. 3 NOKa3aHa MpPHUHLUNHAJIbHAA OJIOK-cxema croco0a TOJYy4YeHUs WIN

ycTtaHoBKH 300 1151 CHHTE3a METaHOJIa COIIACHO YPOBHIO TEXHUKU.

B pexxume criocoda cornmacHo ¢ur. 1 morok 11 mognmurodHoro rasa, Hanpumep, MOy YeHHbIH
Ha YCTAHOBKE JJII aBTOTEPMUYECKOTO puOpMHHra MPUPOTHOTO raza (He mokasaHa), 00b-
€IMHSAIOT C BOAOPOACOAEP KAIUM OTOKOM 12 ¢ monyueHneM noroka 13 oboraiieHHOro Bo-
JOPOJIOM CHUHTE3-Ia3a, XapaKTEePU3YIOIIErocs CTEXUOMETPUYECKUM 4YUCIOM He MeHee 2,0.
ITotok 13 oboraimeHHOro BOAOPOAOM CHHTE3-ra3a CXKMUMAIOT 10 JaBJIEHU MTPOLIecca CUHTE3a
Ha crynenu 30 komnpeccopa. Hacte noroka 13 o0oraimeHHoro BOZOpoOIOM CUHTE3-Ta3a yaa-
JSIIOT B BUZIE MOANOTOKA 14 00oraimeHHOro BOZOPOAOM CHHTE3-Ta3a U OOBEIUHAIOT C MOTO-
KoM 15 mpoayBOYHOro rasa ¢ rnoyiydeHHeM CMELIAaHHOTo MoToka 16 cuHres-raza. Cmelnas-
HBIN MOTOK 16 CHHTE3-ra3a HaImpaBJIAIOT HAa CTyNEHb 31 u3BIeUYeHUs BOAOPOAA, HA KOTOPOH
MIOCPECTBOM afCOpOIIUH C MEPernagoM AaBICHUs MOJIYYar0T BOAOPOACOAEP AU MOTOK 12
¢ JoJieli Bogopoaa rno MeHsblel mepe 99% mno oobemy. OTxonsiumii ra3 17, omHOBpEeMEHHO
oOpasyrommuiics Ha cTyneHn 31 U3BIeUeHUsT BOIOPOAA U COAEP KA OKCHIIbI YIiIepoaa u
COCTABJIAOIIUEC, HHEPTHBIC B YCJIOBUAX CUHTE3a MECTAHOJIA, MOXKHO IMPUMEHATDH, HAIIPUMED, B
Ka4eCTBE TOILUTMBHOTO ra3a B yCTAHOBKE JJisl pUPOPMHHTA, PACTIONOKEHHOH BBIIIE IO IOTOKY

OTHOCUTECJIbBHO CHHTEC3a METAHOJIA.

OcHoBHast yacTpb 1otoka 18 oborameHHOro BOJOPOAOM CHHTE3-ra3a, CKaToro 10 aBJICHHUS
CHHTE32, OOBEAMHSIOT C IOTOKOM 19 OCTaTOYHOrO rasa, CKaThIM JI0 JaBJICHUS] CHHTE3a, Ha
crynenu 32 komnpeccopa. [lonydeHHbli 00beAMHEHHBIN MOTOK 20 CHHTE3-ra3a HarpeBaroT B
TerIooOMeHHHKe 33 U B BHJE HArPETOro MoToka 21 CHHTe3-ra3a HampaBJsIFOT B peakTop 34
CHHTe3a MeTaHoza. B peakrope 34 cuHTE3a METAHONA OCYLIECTBJISAETCS KOHBEPCHs CUHTE3-
rasa us noTtoka 21 cuHTe3-rasza Ha KaTaIM3aTOpe CUHTE3a METAaHOJIA U3 €10 35 KaTanu3aropa
C moyly4eHueM Metanosa 1 Boapl. [1otok 22 nponykra, NOay4€HHbIN B pe3ybTaTe KOHBEPCUH
B peakTope 34, KOTOPBII COAEPKUT HE TOJIBKO METAHOJ U BOAY, HO TAK)KE HEMIPOPEAarupoOBaB-
LI CUHTE3-Ta3 WIM OCTATOYHBIN Ia3, 3aTeM IOCJIEeN0BATEIbHO OXJIAXKAAKT MOCPEACTBOM

TEIUIOOOMEHHUKOB 36, 33 w 37 ¢ MONy4YeHHeM HIDKE IO TOTOKY OTHOCHTENBHO
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COOTBETCTBYIOIIUX TETUIOOOMEHHUKOB MOTOKOB 23, 24 u 25 mpoxykra. 3aTeM B cemapaTope
38 mpoBonuUTCs pas3neseHre OXJIAKACHHOTO TIOTOKA 25 MpoAyKTa Ha JKUAKYIO a3y, comep-
JKAIYI0 METAHOJI U BOAY, U ra3000pa3Hyto a3y, comeprkaiyo octaTouHbli ra3. CuaTes-ras,
He TipeoOpa3oBaHHbIA B peakTope 34, T. €. OCTATOYHBIN ra3, BBIBOIAT U3 cernaparopa 38 B
BHJI€ MOTOKA 26 OCTATOYHOrO rasa. [1otok 27 HeOUHIEHHOro METaHOoJa, COAEP KA MeTa-
HOJI U BOZy, OOJHOBPEMEHHO BBIBOJAT U3 CerapaTopa 38 v HaMpaBJsIFOT Ha NaJbHEHIIYIO 00-
paboTky, Hanpumep, pexkTudukanmto (He nokasano). [lotok 15 mpoayBodHOro rasa ynaisoT
U3 MOTOKA 26 OCTATOYHOIO raza, a OCTaBIIUNCS MOTOK 28 OCTaTOYHOIO ra3a CXKUMAKT N0
JABJICHUS MpolLiecca CUHTe3a Ha cTyneHu 32 kommnpeccopa. [Totok 19 ocrarounoro rasa, cxa-
TBIH 70 JaBJIEHUS NPOLIECCa CUHTE3a, B CBOIO Ouepenb, OOBENUHSIOT ¢ OTOKOM 18 obora-
IIEHHOTO BOJOPO/IOM CHHTE3-Ta3a U HAIpaBIISIOT OOPAaTHO HA KOHBEPCHIO C TOJIyYEHUEM Me-

TAaHOJA B peakTope 34 CuHTe3a MeTaHoJIA.

Ha ¢ur. 2 nmokasan tum pexkxuma crnocoda COriaCHO JOTOJHUTENIBHOMY PUMEpY O HACTOS-
meMy M300pEeTeHN0, KOTOPBIH MOIU(HUIMPOBAH MO CPABHEHUIO ¢ mpuMepoM Ha ¢ur. 1. B
peskume criocoba cornacHo (ur. 2 BOIOPOACOAESPKALIHI MOTOK 12, MOy YeHHBIN Ha CTYIEHH
31 u3BneueHus BOAOPOA, CKUMAIOT B BOAOPOAHOM Kommpeccope 40 ¢ MOJyueHUeM CKaToro
BOJOPOACOAEPIKAIIETO MOTOKA 51, KOTOPBIM OOBEIUHSIOT C MOTOKOM 11 MOAMUTOYHOTO rasa.
3o obecneunBaer MOTOK 13 0OOrameHHOro BOXOPOIOM CHHTE3-ra3a, OCHOBHYIO 4acTh 18
KOTOPOTO HANpaBJSIFOT Ha CTyINeHb 41 koMmpeccopa Asl CKaTHsl 10 AaBJIEHUs CUHTE3a, U
9YacTh KOTOPOTrO OTBOASAT B BHIE MOANOTOKAa 14 00OrameHHOro BOJOPOIAOM CHHTE3-ra3a M
00BEeNUHAIOT ¢ MOTOKOM 15 mpoayBouHOro ra3a. CMmemnaHHbIi MOTOK 16 CHHTE3-ra3a BhITE-
kaeT u3 notokoB 14 u 15. TTorok 18 oborameHHOro BOJOPOAOM CUHTE3-Ta3a U MOTOK OCTa-
TOYHOIO ra3a BMeCTe HamlpaBJIsAIOT Ha cTyneHb 41 kommnpeccopa. Ctynens 41 kommpeccopa
MMeeT JBa MOPTa CO CTOPOHBI BCACHIBAHUS, YTO MO3BOJISIET OIHOBPEMEHHO CIKUMATh ITOTOK
18 oborareHHOro BOAOPOAOM CHHTE3-Ta3a U MOTOK 28 OCTATOYHOrO ras3a ¢ Mojy4eHueM 00b-
eIMHEHHOro NoToKa 20 CHHTE3-Ta3a, KOTOPbIA HArPEBAIOT B TEINIOOOMEHHUKE 33 M HaIpaB-

JISIOT B BUAE NOTOKA 21 cuHTE3-rasa B peakTop 34 CUHTE3a METaHOJIA.

TO, 4YTO OMUCAaHO NMPUMEHHUTECIBHO K (I)I/Il". l, MNPUMEHUMO COOTBETCTBEHHO K AOIMOJIHUTEIIb-

HBIM 3JICMEHTAM, IIOKAa3aHHBIM Ha (I)I/Il". 2.
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Ha ¢wr. 3 mokasan tun pexxuma crocoda, U3BECTHBINA U3 MPENLISCTBYIOIErO YPOBHS TEX-
HUKHU. B 3TOM ciiydae CMeIIaHHbIN NOTOK ra3a, COCTOSIIIUI U3 CUHTE3-ra3a U POy BOYHOIO
rasa, TaK’Ke HaIlpaBJsitOT HA CTyNeHb 31 u3BIe4YeHus: BOAOPOAA U UCIIONB3YIOT IJIsl U3BJIeYe-
HUst Boopoza. OgHAKO 0N CHHTE3-Ta3a B CMELIAHHOM IOTOKE ras3a MpeCcTaBisieT coOon
YaCTHYHBIN NOTOK 60 MOAMUTOYHOTO ra3a, KOTOPBIA OTBOAST U3 (OCHOBHOTO) rnotoka 11 mox-
MATOYHOIO ra3a ¢ UCMOJIb30BaHueM cpencTsa 70 mpoccenuposanus. HacTuuHbli nOTOK 60
MOANMUTOYHOrO ra3a U MOTOK 15 MpOoayBOYHOrO raza peLupKyJIUPYOT U B BUAE CMELIAHHOTO
noroka 61 CHHTe3-ra3a HanmpaBJSIIOT HA CTyNeHb 3 1 u3BnedeHus Bogopona. Takum obopasom,
B OTJINYHE OT NPUBEACHHBIX BBIIIE MPUMEPOB 110 HACTOAIIEMY U300pPETEHUIO, CMELIaHHbINH
noTok 61 CUHTEe3-ra3a Mojy4aroT He U3 CUHTE3-ra3a, y>ke 000raleHHOro BOAOPOAOM, U IPO-
AyBOYHOTIO rasa, a CKopee 13 MNOAMUTOYHOrO ra3a U NpoAyBOYHOro rasa. OqHaKko, Kak IMoKa-
3aHO B CJIEAYIOIIUX YHCIIOBBIX MPUMEPAx, y 5TOr0 THIIA PEKUMa Crocoba MMEKTCsT HeIo-
CTaTKH 110 CPABHEHHUIO CO CIIOCOOOM IO HacTosimeMy n3o0perenuro. OQUH HETOCTaTOK BO3-
HHKAeT BCJIEACTBUE HEM30EeKHOro mpuMeHeHus cpencrsa 70 ApoccennpoBaHus, HEOOXOH-
MOTO JUIsl APOCCENNPOBaHMs (OCHOBHOr0) oToKa 11 moanuTouHoro raza. CHUXKEHUE AaBie-
HUs ¢ IOMOIIBIO cpencTsa 70 apoccenupoBaHus AOLKHO KOMIIEHCUPOBATLCS CTyNeHbro 30

KOoMIIpECCOopa.

[Ipenmy1necTBa HACTOAIIETO N300PETEHHUs MPOUJLTFOCTPUPOBAHBI B TAHHOM JIOKYMEHTE
HIJKE C UCTIOJIb30BAHUEM JIBYX YHCJIOBBIX MpuMepoB. O0a mpuMepa npeacTaBisIioT CMOJIe-
JMPOBAHHBIE CJIyYau, KOTOPbIE ObLTH PACCUUTAHBI C UCIIOJIb30BAaHHEM MIPOrPaAMMHOT0 obec-

neueHust U1 MofenupoBanust «Aspen Plusy.

Ilpumep 1

ITpumep 1 ocHOBaH Ha pekume criocoda corynacHo Gur. 1 B oOTiM4He OT pexxuma crocoda us3

NPEAIECTBYIOLIErO YPOBHS TEXHUKH ((PUT. 3 — CpaBHUTEJIbHBINA PUMED).

CornacHo mpumepy 1 u cpaBHUTENBHOMY IIPUMEPY MOTOK CHHTE3-Tra3a ¢ HU3KUM COJeprKa-

HUEM BOJOPOJIa WJIH MOTOK MOAMUTOYHOTrO rasa (11) uMmeer cienyrommumii COCTasB.

KomnonenTt Hoas (% no odbemy)
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Bona 0,21
Juokcua yraepona 8,04
Mosnookcug yriepoaa 23,16
Bonopon 65,94
Apron 0,12
Azor 0,52
MertaH 2,01

B cJiydae rnoTokKa CMHTE3-ra3a ¢ HU3KUM COACPIKAHUEM BOOOPOAA UKW MMOTOKA NOAIIUTOY-

HOT'O rasa MoJly4aroT B pe3yJbTaTe crexuomerpuyeckoe yuciao SN, cocrassoiee 1,86.

ApFOH, a30T U ME€TaH SABJIAOTCA Fa3006p3.3HbIMI/I COCTaBJIAOIIUMHA, UHEPTHBIMU B yCJIOBUAX

CHUHTE3a METAHOJIA, U BBIBOASTCS M3 KOHTYypa CUHTE3a B OCHOBHOM 4epe3 nmoTok (15) mpo-

JyBOYHOTO rasa.

Cornacho mpumepy 1 u cpaBHUTETBHOMY TpuMepy NMOTOK (13, 18) oborameHHOro BOgOpO-

JOM CHUHTE3-Tra3a HMEET CJ'IGI[YIOH.II/Iﬁ COCTaB.

KomnonenT Hoas (% no o0bemy)
Bona 0,19

Juokcua yraepona 7,54

MoHnookcua yriepoaa 21,71

Bonopon 68,07

Apron 0,11
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Azor 0,49

>

MeTtan 1,89

2

B CjIy4daec noToKa O6OFaH.IeHHOFO BOOOPOAOM CHUHTE3-ra3a Mojiy4darOT B pE3yJibTaTC CTEXUO-

MeTpuueckoe uncio SN, cocrasistoniee 2,07.

MounsipHbIit pacxon 000raleHHOro BOZOPOAOM CUHTe3-ra3a (1o coctasisier 14 ot 06-
IIEro NOTOKa 00OTaIleHHOrO BOJOPOIOM CHHTE3-T'a3a), HAIpaBJIsseMoro Ha cTyrneHsb (31) us-
BJIEUEHUS BoOpoaa, cocrasisieT 1451,5 kmons/4a. Mossipablii pacxoxn motoka (15) mpo-
AyBOYHOTO ra3a cocrapisier 1306,3 kmonb/4. O0a moToka BMecTe 00pa3yroT CMELIaHHbIH
noTok (16) cuHTe3-rasa, XapakTepu3yIIUICcsS MOJIAPHBIM pacxonoM 2757,8 kmoms/4. B
cilydae mpumepa 1 mosy4aroT B pe3yJibTaTe 00 MOJSIPHOTO pacxoa WM MOJISIPHY IO
JOJII0 TIOTOKA 0OOTaIlleHHOTO BOOPOAOM CHHTE3-Ta3a B CMEIIAHHOM MOTOKE CHHTE3-Tas3a,

cocTasisirouyo 0,53.

Cornacho npumepy 1 10111 MOJIIPHOTO pacxojia WM MOJIsipHast 1oJst yactu (14), ynanex-
HOH M3 MOTOKa 00OTaIleHHOrO BOOPOZOM CHHTE3-Ta3a, B epecuere Ha OOIUil MOJISIPHBII

pacxon oborameHHOro BogopoaoM cuntes-rasa (13) cocrasmsiet 0,059.

ITo cpaBHEHHUIO C PEKUMOM Crocoda COrNIaCHO CpaBHUTEIbHOMY MpuMepy (¢ur. 3) npu Tom
e 00beMe ITPON3BOACTBA METAHOJA-ChIPLA (METAHOJ-CBIPEL] — 3TO CMECh METAHOJA U

BOJIbI) C TOYKH 3PEHUS OTPEOJIEHHUS] SHEPTHH BBIPUCOBBIBACTCS CIEAYIOINAst KAPTHHA.

IHapametp CpaBHuTeIbHBIN NIPUMep Ipumep 1
(¢ur. 3) (¢pur. 1)
MouiHocTs KOMIIpec- 16808 15791

copa cuHTe3-rasza / kKBt

Maccosslii pacxon npu- | 126801 126801

POAHOIO rasa aJjid
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MOJIY4YCHUA NNOANUTOY-

HOro rasa/ Kr/u

KOMIIpeCCopa JUtst CTy-
nenu 30 komrpeccopa /
kBT/MT (MT = metpu-

YyecKasi TOHHA)

IIpousBoauUTENbHOCTD 247190 249861
OTBEACHUS Tapa BbICO-

KOT'O IaBJieHus1 / Kr/q

ITonyyenue meranona- | 209266 209266
ceipua / Kr/4

VY nenpHast MOIIHOCTD 80,32 75,46

JloCTHrHyTasi 5KOHOMUS SHEPTUU B OTHOIIEHUH MOIHOCTH KOMITPeCCopa, He0OXOIUMOH

IS COKATHSI CHHTE3-Ta3a 10 AaBJIeHHUs Tpolecca cuHTesa (cTynenb 30 kommpeccopa Ha

¢ur. 1 u ¢ur. 3), npuBOIUT K ronoBoi SkoHOMUM SHepruu B 71867 I'[Ix (71867 I'Ixx/rox).

Kpowme Toro, pexxum criocoda coriacuo npumepy 1 (¢pur. 1) obecrnieunBaet Oosiee BBICOKUIM

NMOTCHLMAJ ITOJYYCHUA TTapa BbICOKOTO JaBJICHUA B KAYECTBE OTBOAUMOIO I1apa.

Ipumep 2

ITpumep 2 0CHOBaH Ha pekuMe criocoda coryiacHo Gur. 2 B OTIIMYHE OT PEeXKUMa Criocoda u3

NPEAIIECTBYIOLIETrO YPOBHS TEXHUKH ((PHT. 3 — CpaBHUTEJIbHBIN PUMED).

CornacHo mpumepy 2 U CpaBHUTENIBHOMY IIPUMEPY MOTOK CHHTE3-Tra3a ¢ HU3KUM COJeprKa-

HUEM Bozopozna vk nmoTok (11) moAMUTOYHOTO ra3a UMeeT CIEAYIOIUI COCTaB.

Kommnonenr

Hoas (% no odbemy)

Bona

0,16

>
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Jnokcua yraepona 7,54
Mosnookcug yriepoaa 24,68
Bonopon 65,55
Apron 0,12
Azor 0,09
MertaHn 1,86

B cJIydae rnoTrokKa CMHTE3-ra3a ¢ HU3KUM COACPIKAaHUEM BOOOPOAA UIIHU IMMOTOKA NOAITUTOY-

HOT'O rasa MoJly4aroT B pe3yJbraTe crexuomerpuyeckoe unciao SN, cocrasisoree 1,80.

CornacHo npumepy 2 1 cpaBHUTEJBHOMY npuMepy 1otok (13, 18) oborameHnHoro Bogopo-

JOM CHUHTE3-Tra3a UMEET CJIeI_IYIOH.II/Iﬁ COCTaB.

KomnonenT Hoas (% no o0bemy)
Bona 0,14

Juokcua yraepona 6,99

MoHookcua yriepoaa 22,84

Bonopon 68,12

Apron 0,11

Azor 0,08

Metan 1,72
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B ClIy4ac noToKa O6OFaH.IeHHOFO BOOOPOAOM CHUHTE3-ra3a Mojiy4darOT B pE3yJibTaTC CTEXUO-

MeTpudeckoe unciio SN, cocrasisroniee 2,05.

MosnsipHbIi pacxon 000raleHHOro BOAOPOAOM CHHTe3-ra3a (1ot coctasisier 14 ot 06-
IIEro NOTOKa 000TaIleHHOro BOJOPOIOM CHHTE3-T'a3a), HAMPaBJIsAEMOro Ha cTyrneHsb (31) u3-
BJIeUeHUs Bopopoaa, cocrasisier 2280,0 kmomp/4. MossipabIii pacxox moToka (15) mpo-
IyBOYHOTO ra3a cocrasjsier 976,4 kmonb/4. O6a motoka BMecTe 00pa3yrT CMELIaHHBIN T0-
TOK (16) cuHTe3-ra3a, XapakTepu3yIOLIMICA MOJSIPHBIM pacxonoM 3256,4 kmonb/4. B ciy-
Yae mpuMepa 2 Mojiy4aroT B Pe3yJIbTaTe O MOJSIPHOIO PACXOAA UIH MOJISIPHYIO JIOJIFO
NOTOKa 00OTallleHHOrO BOAOPOIOM CHHTE3-Ia3a B CMEIIAHHOM IIOTOKE CHHTE3-ra3a, COCTaB-

ssromyro 0,70.

CornacHo mpumepy 2 011 MOJISIPHOTO pacxoja Wik MOJisipHast noJist uactu (14), ynanen-
HOH M3 MOTOKa 00OTalleHHOrO BOOPOZOM CHHTE3-Ta3a, B epecuere Ha OOIUil MOJISIPHBII

pacxon oboraieHHOro BonopoaoM cuntes-rasa (13) cocrasmsier 0,091.

ITo cpaBHEHHUIO C PEKUMOM Crocoda COrJIaCHO CpaBHUTEIbHOMY MpuMepy (¢ur. 3) npu Tom
e 00beMe MPOM3BOACTBA METAHOJA-ChIPLIA (METAHOJ-ChIPEL] — 3TO CMECh METaHOJA

BOJIbI) C TOYKH 3PEHUS IOTPEOJIEHHUS] SHEPTHH BBIPUCOBBIBACTCS CIEAYIOINAst KAPTHHA.

IHapameTtp CpaBHuTeIbHBIN IPUMeEp IIpumep 2
(¢ur. 3) (¢pur. 2)
MouHocTs KOMIIpec- 10756 8797

copa cuHTe3-rasza / KBt

MortHoCTh BOIOPOI- H/n 84

HOTO KOMIpeccopa

Maccoselii pacxon npu- | 131664 131147
POAHOrO rasa aJis no-
Jy4€HHUsI MOATUTOY-

HOro rasa/ Kr/u
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KOMITpeccopa st CTy-
neHu 30 kommpeccopa /
kBT/MT (MT = metpu-

YecKasi TOHHA)

ITonyyenue meranona- | 209394 209394
ceipua / Kr/4
VY nenbHast MOIHOCTD 51,37 42 42

HOCTI/IFHYTaj{ OKOHOMUA SHEPTHUH B OTHOMICHUH MOIIHOCTHU KOMITPECCOpA, HeO6XOHHMOﬁ

IJIsI CKATHSI CHHTE3-ras3a 10 AaBJIeHHs Tporecca cuHTe3a (cryneHb 30 koMmpeccopa Ha

¢ur. 3; crynenp 41 kommnpeccopa ¢ 1oJiei CHHTe3-ra3a U BOZOPOIHbIH kommpeccop 40 Ha

¢ur. 2), npUBOAUT K FrOZOBOH SKOHOMHHU 3HEPTHH, cocTaBisitomei 206548 I'JIx

(206548 I' Ix/ron).

IlepeyeHb cCHIIOYHBIX MO3ULUI

100, 200 Crnioco0, ycraHoBKa (HacTosiiee n300peTeHue)

300 Crnioco0, ycraHoBKa (YpOBEHb TEXHUKH)

11 IToToKk MOANMUTOYHOTO rasa

12,51 Bonoponcoaep:xammuii moTok

13, 18 IToTok oboraieHHOro BOIOPOAOM CHHTE3-Tra3a

14 IMoanorok oOoraleHHOro BOIOPOAOM CHHTE3-Ta3a

15 IToTok mpoxyBOYHOrO rasa

16 CMelnaHHbBIN MOTOK CUHTE3-Ta3a (HACTOsIIee H300peTeHnE)
17 OTxopsmuii ra3

19, 26, 28 ITorok ocTaTouHOro rasa




10

15

20

-20 -

20 OObeqUHEHHBIN ITIOTOK CUHTE3-Ta3a

21 IToTok cuHTE3-rasa

22,23, 24, 25 Tlotok npoaykra

26 IToTok ocTaTo4HOroO rasa

27 IToTok MeTanosa-chIpIa

30, 32, 41 Crynenp kommnpeccopa

31 CtyneHnp u3BjeueHUs1 BOIOPOAA

33, 36, 37 TermnooOMeHHUK

38 Cemaparop

40 Bonoponnslii koMmpeccop

60 YacTuuHbIl NOTOK NOANUTOYHOTO rasza

61 CMelnaHHbBIN MOTOK CUHTE3-Ta3a (YPOBEHb TEXHUKH)
70 CpencTBo apocceTMpOBaHUS
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dopmyJia nzodpereHust
Croco6 (100, 200) nonyueHust Mmetanosna, rae notok (11) moxmurodHoro rasa us
YCTaHOBKH JIJIs1 pUGPOPMHHTA, COAEPIKAIINI BOTOPO U OKCUABI YTIIEPOIa, CMELIH-
BAIOT C BoztoponconepskamuM notokom (12, 51) co crynenu (31) usBiedeHus Bono-
pona ¢ nonyderrneM roroka (13, 18) oborameHHOro BOZOPOIOM CHHTE3-Ta3a, Xapak-
TepU3yroIIerocs crexuoMerpudeckum anciiom SN, onpexnensiemMbM kak SN = [n(H>)
—n(CO3)]/ [n(CO) + n(CO2)] u cocrapysromuM He MeHee 2,0, U PU 3TOM IMOTOK
o0oraieHHOro BOJOPOAOM CHHTE3-Ta3a 00BbeIuHAI0T ¢ moTokoM (19, 28) ocraTou-
HOT'O ra3a U MOTOK 000raIieHHOro BOJOPOIOM CHHTE3-Ta3a U MOTOK OCTATOUHOIO
rasa nmpormycKarT Yepe3 CJioi kartainusaTopa (35) CHHTe3a MeTaHOJIa MPH MOBbILIEH-
HOM JIaBJICHUU U MOBBILIEHHON TeMIIepaType C MojyuyeHueM noroka (22, 23, 24, 25)
NPOAYKTa, COAEPIKALIEr0 METAHOJ U IIOTOK OCTaTOYHOIO Ia3a, ¥ MPH 3TOM IOTOK

MPOAYKTA OXJIAKIAIOT C yaaJeHneM MeTaHoJa (27) U3 OTOKa OCTaTOYHOTO rasa,
OTJIMYAKOIIUICS TEM, YTO
4acTh MMOTOKA OCTaTOYHOI'O Ta3a yAAJISAIOT B BUe NoToka (15) npoayBodyHOro rasa u

4acTh (14) moToka o0OraIeHHOro BOJOPOIOM CHHTE3-Ta3a yAAJSIOT U O0bEUHSIIOT
C TIOTOKOM IPOAYBOYHOTO ra3a ¢ MOJy4YeHUEM CMEIaHHOro moToka (16) cuHTes-
rasa, v ripu 3ToM CMEILIaHHBIA IIOTOK CUHTE3-Ta3a HaIpaBJIAAKOT Ha CTYIICHb U3BJICUC-

HUA BOAOPOAA € MOJYUCHUEM BOAOPOACOACPIKALIECTO IMMOTOKA.

Croco0 mo 1. 1, OTIMYaroImuiics TeM, 4TO MOTOK 00OraIleHHOIO BOXOPOIOM CHH-
Te3-Ta3a CXKUMAIOT M 4acTh CkaToro noroka (18) oborameHHOro BOIOPOIOM CHH-

TE€3-Tra3a y4aJIsIi0T U O6”beI[I/IH$IIOT C MMOTOKOM IIPOAYBOYHOI'0 rasa.

Cnoco0 1o 11. 2, OTJIMYAOIIUICS TEM, YTO ITOTOK OCTATOYHOIO ra3a CXKUMAIOT U 00b-
EIVHSIOT CO CKAThIM MOTOKOM OOOTaI[eHHOTO BOAOPOJIOM CUHTE3-Ta3a i 00beau-

HEHHbIE IOTOKU MPOIYCKAIOT Yepe3 CJIOH KaTalu3aTopa CUHTE3a METAHOJIA.

Crioco0 mo 1. 1, OTIHYAOIIHMIACS TEM, YTO BOAOPOACOAEPIKAIIUN TTOTOK CKIMAKOT C
MIOMOIIBIO BOJOPOIHOTO KoMmpeccopa (40), 1 cokaThlli BOJOPOACOAEPIKALIHHA MOTOK

O6’beI[I/IH$IIOT C MMOTOKOM MOAMNMUTOYHOTO rasa ¢ nNoJiy4d€HUEM ITOTOKaA O6OFaH.IeHHOFO
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BOOOPOAOM CHUHTE3-Ta3a, U 4aCThb IMOTOKA O6OFaI.[IeHHOl"O BOAOPOAOM CHHTE3-Ta3a

YAAISIOT U OOBEIUHSIOT ¢ TTIOTOKOM MPOJy BOYHOTO ra3a.

Crioco0 o 1. 4, OTIMYAIOUIUICS TeM, YTO TIOTOK OOOTAIIEHHOT'O BOIOPOAOM CHH-
T€3-ra3a M MOTOK OCTATOYHOTO ra3a CXKUMAIOT U BMECTE MPOIYCKAIOT Yepe3 CJIOH Ka-

TaJu3aTopa CUHTE3a METAHOJIA.

Crioco0 no 1r060My U3 MPEABIAYIUX [TyHKTOB, OTIMYAOIIHACS T€M, YTO JOJISI MO-
JSIPHOTO PacXxojia MOTOKa 00OraIleHHOTO BOJOPOIOM CHHTE3-ra3a B CMEIIAHHOM T10-
TOKe cuHTe3-ra3a cocrasisieT oT 0,10 no 0,95, npeanouturensHo ot 0,20 go 0,90,
6onee npennourureabHo ot 0,30 o 0,80 u Haubonee npeanoyrurensHo oT 0,50 O

0,75.

Crioco0 o o00oMy M3 MPEnbIIyIUX MyHKTOB, OTJHYAOLIMNACS TEM, YTO JOJIS MO-
JSIPHOTO PacXxofa YacTH, yAaJeHHOMN U3 MOTOKa 0OOTallleHHOTO BOIOPOIOM CUHTE3-
rasa, B mepecueTe Ha OOIUil MOJIIPHBIN pacxo/ 00OraleHHOro BOJOPOAOM CHHTE3-
rasza coctasysier ot 0,001 no 0,999, npennoururensHo ot 0,005 no 0,800, Gonee
npeanoututenbHo ot 0,010 1o 0,500, eme 6onee npennouturenbHo ot 0,020 1o

0,200 u Haubosee npeanodytureasHO oT 0,050 mo 0,100.

Criocob no 1r000My U3 MPEABIAYIIUX My HKTOB, OTJIMYAOIIHICS TEM, YTO MOTOK
000raieHHOro BOJOPOIOM CHHTE3-Ta3a XapaKTEPU3yeTCss CTEXHOMETPUIECKUM YHC-
aom SN, cocraisirorum ot 2,00 no 2,20, npennoututenbro ot 2,02 1o 2,10 u 6o-

Jiee peanoYTuTeNnbHo ot 2,05 1o 2,07.

Criocob no 1r000My U3 MPEABIAYIIUX MyHKTOB, OTIMYAOIIHICS TEM, YTO MMOTOK
MOAMUTOYHOTO Ta3a XapaKTePU3yeTCs CTEXUOMETPUUECKUM YUCIOM SN, COCTaBJISIFO-
mmM MeHee 2,0, npennourutebHo ot 1,70 mo 1,95, Gonee mpeAnOYTUTENHEHO OT

1,75 no 1,90 u HaubGonee npeanourureapHo ot 1,78 no 1,85.

Criocob no 1roboMy U3 MPEABIAYIIUX MYHKTOB, OTJIMYAOIIHNACS TEM, YTO CTYTICHb
U3BJICUEHHSI BOZIOPO/A PEAyCMAaTPUBAET YCTPOHCTBO afcopOLUu C MepernaioM J1aB-

JICHUA IJId yAAJIEHUA BOAOPOAa U3 CMCIIAHHOTO MMOTOKA CUHTE3-Ta3a.
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Crioco6 no mobomy u3 mmn. 1-9, oTHYaromuiics TeM, 9TO CTYTIEHb U3BJIEUEHHS BO-
J0pOAa NpenyCMaTPUBAET CTYIIEHb MEMOPAHHOTO Pa3feIeHH s U Y AAJICHHs BOLO-

poada n3 CMEIIaHHOIO MOTOKa CUHTE3-Tra3a.

Cnocob o m000oMy U3 MPEeabIAyIIUX MyHKTOB, OTJIMYAIOIIUICS TEM, YTO BOAOPO-
conep KalInil MOTOK XapakTepU3yeTcs A0Jiel BOAOPOoIa 1o MeHbliel mepe 95% 1o
00BeMy, IPEANIOUTUTENBHO 110 MeHbIIeH Mepe 99% o o0bpeMy, Oosee mpeanoyuTH-
TEJBHO 10 MeHbIel Mepe 99,5% no obbemy, eme Oonee MPennOYTHTEIBHO 110

MeHblIei Mepe 99,9% no o0bemy.

Ycranoska (100, 200) nist moy4eHUs] METaHOJIA, COAEpIKalasi CIeAyOLUIUe KOMITO-

HEHTBI YCTAHOBKH, HAXOMSILINECS B COOOLIEHUH 110 TeKy4el cpefie APYT C APYTroM:

yCTaHOBKY 111 pupopMuUHTa Juisi nosyueHus: noroka (11) moanurodynoro rasa, co-

AeprKalero BOAOPOA U OKCUJIbI YITIEPO/a,

cryness (31) usBneueHust BOAOPOA IS IOTYUEHUs] BOJOPOACOAEPIKALIEr0 MOTOKA
(12, 51), roe ycraHoBKa J1s1 pU)OPMHHTA U CTYIEHb U3BJICUEHHUS] BOAOPOAA BBITOJ-
HEeHbI TAKUM 00pa3oMm, 4To NOToK (13) oborameHHOro BOIOPOIOM CHHTE3-Ta3a, Xa-
PaKTEePU3YIOLIHICS cTexuoMeTpuueckum unciom SN, onpenesnsieMbiM kak SN =
[n(H2) — n(CO2)] / [n(CO) + n(CO,)] u cocrapmsiromium He MeHee 2,0, SABISIeTCs To-

Jy4Ya€MbIM U3 BOAOPOACOACPKAIIETO IMOTOKA U MOTOKA MOAIMUTOYHOIO rasa,

crynenb (34) peakropa, comepskauas cioi (35) katanuzaropa CUHTE3a METaHOJA,
I7ie CTYNeHb PEaKTOPa BBIIOJIHEHA TAKIM 00pa3oM, YTO MOTOK 0OOraIeHHOro BOJO-
ponom cuHTe3-Ta3a u noTok (19, 26, 28) ocTaToOUHOro ra3za MOKeT ObITh IPOMYIEH
Yepes CJIOH KaTaIu3aTopa CHHTEe3a METaHOJIa MPH NMOBBIIIEHHOM JIABJICHUU U ITOBbI-

LIEHHOW TeMnepaType,

C BO3MOXKHOCTBIO MOJy4YeHus1 moToka (22, 23, 24, 25) nmpoaykTa, ConepIKaiero Me-

TaHOJ U IIOTOK OCTATOYHOI'O Irasa,

oxJIakaaroIiee yecrpoictso (33, 36, 37) mist OXJaXKAeHHsI MOTOKA MPOAYKTA, T/Ie
OXJIAXKIAIOLIIEe YCTPOHCTBO BBIITOJHEHO TAKUM 00Pa30oM, YTO METaHOJ (27) MOXKET

OBITh y/1aJIeH U3 TIOTOKAa OCTATOYHOTO Ta3a,
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oTiIMYarImascsa T€M, 4ToO

YCTaHOBKA BBITIOJHEHA TAKUM 00Pa30M, UYTO YaCTh MOTOKA OCTATOYHOIO Ta3a MOXKET
OBbITh y/1aJieHa B BUJI€ TIOTOKA MPOAYBOYHOIO I'a3a U YaCTh ITOTOKA CHHTE3-Ta3a MO-
KeT OBITh y/1ajieHa U 0OBbeANHEHA ¢ TOTOKOM MPOYyBOYHOI'O ra3a ¢ BO3MOKHOCTBIO
NOJIyYeHUsI CMELIaHHOTO MOTOKa (16) CHHTe3-ra3a, Mpu 5TOM CMEIIaHHbIH TOTOK
CHHTE3-T'a3a MOKET OBbITh HAIPaBJIEH HA CTYINIE€Hb U3BJIEUEHHUs BOAOPOAA C MOTyye-

HUEM BOAOPOACOACPKAIICTO ITIOTOKA.

14. Ilpumenenue criocoda no nrodomy u3 n. 1-12 wnm ycranoBku no 1. 13 auns nody-
YEeHHs] METAHOJIA U3 MOJANUTOYHOTO ra3a, NoJy4eHHOr0 ¢ MOMOIIBIO aBTOTEPMUYE-

CKOTI0 pI/I(I)OpMI/IHFa W/WJIA YaCTHYHOTO OKUCJICHHMSI.
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