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Cucrema, BKITIOYAIONIAs PEaKTOp KaTaJUTHIECKOro HeroinHoro okucienus (CPO), aefictBytomuii mytem
MIPOM3BOCTBA BBIXOASIIETO OTOKA U3 peakTopa CPO, xapakTepH3yIOLIerocs MOJISIPHBIM COOTHOILICHUEM
BogOpoxaa u MoHookcua yriepona (H,/CO) u coorrHomennem M(H,-CO,)/(CO+CO,); peakTop mapoBoro
pudopmunra merana (SMR), neficTByromuii myTeM 00pa30oBaHHs BEIXO/IIETO MOTOKa U3 peakropa SMR,
XapaKTepU3YIOILErocs MOJISIpHBIM cooTHoleHrneM H,/CO, npeBbiaonymM MOJISIpHOE COOTHOLIEHHUE
H,/CO Bexomsmero moroka u3 peakropa CPO, u coorHOnmeHreM M, IpeBHIIAIOINAM COOTHOIIEHE M
BBIXOJISIIETO ITOTOKA M3 peakTopa CPO; npoTouHyio MHHUIO(M), OPraHN30BaHHYIO JUIsi KOMOMHUPOBAHUS
[0 MEHbIIeH Mepe YacTH BBIXOASANIEro moToka u3 peakropa CPO mo MeHbIIel Mepe C YacThbio
BBIXOJISIIIIETO ITOTOKa n3 peakropa SMR ¢ momydeHneM KOMOMHHPOBAHHOTO TOTOKA CHHIA3a BHIIIE
WIN HWXKE TEINIOOOMEHHHKA, JEHCTBYIONIETO IyTEM MEepeHoca Terla M3 10 MEHBIIEH Mepe 4acTH
BBIXOAAIIETO MoToka u3 peakropa CPO, mo MeHbIeil Mepe 4acTH BBIXOASIIErOo MOTOKa M3 peakTopa
SMR, nnm KOMOMHHPOBAaHHOTO TTOTOKA CHHIA3a B IEPBYIO YacTh YIJIEBOAOPOAOB H/WIIN BTOPYIO YacTb
YIJIEBOJOPOMOB.
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OIIUCAHUE U30BPETEHUA
2420- 570102EA/032
CIIOCOB MOJIYYEHUS METAHOJIA C YBEJINYEHHOU DHEPTETHYECKON
IPOEKTUBHOCTBIO

OBJIACTH TEXHUKHU

[0001] Hacrositee n3o0peTeHne OTHOCUTCS K CUCTEMaM U CIIoco0aM MOJTyueHus] CHHTE3-
rasa rnocpeacTBOM KaTaJIUTHUECKOro HermoHoro okucienus (CPO), u mony4yeHuss MeTaHosa u3
Hero;, 0oJjiee KOHKPETHO, HACTOsilee M300peTeHHe OTHOCUTCS K CHUCTeMaM M crocodam Jyis
NPOM3BOJICTBA METAHOJA, B KOTOPBIX HCIONB3yeTcs mapoBod pudopmunr merana (SMR) u
Katanutuueckoe HerosHoe okuciaenue (CPO) mist monydeHus: CMHTE3-Ta3a sl MPOU3BONICTBA
METaHOJIa, emme 0ojiee KOHKPETHO, HACcTOosIIee N300pEeTEHHEe OTHOCUTCS K CUCTEMaM U crocodam
IUTS TIOJTyYeHHsT METAHOJIa, KOTOpPhIe 00ECIeUnBAOT NOady CHHTE3-Ta3a, UMEIOIIEro JKelaeMbli
COCTaB, B KOHTYp CHHTe3a MeTaHojia mnocpenctsoM komOuHaimun CPO u SMR  Ge3
UCTIONIB30BAHUS JOMOJHUTEIBHOTO O0OTaIleHUs] BOAOPONOM, Hampumep, nocpencrsoM WGS,
w/vm ynanenus nuokcunaa yriaepona (CO).

YPOBEHb TEXHHKU

[0002] Cunres-ra3 (cwHra3) mpeAcCTaBiisieT COOOH CMeCh, CONEPIKAIIYHD MOHOOKCH
yraepona (CO) u Bomopon (H;), a Taxxke Hebospne konndectBa auokcuaa yriepona (CO,),
Bonel (H2O) u Henpopearuposasinero merana (CH,). Cunras, xak mpaBuiio, UCHOJB3YETCS B
Ka4ecTBE INPOMEXYTOYHOIO Marepuaja Uil IOJyYeHHs METaHONa W aMMHaKa, a TakxkKe
IPOMEXYTOYHOIO MaTepuajia Ajisl IOJNyYeHHs] CHHTETUYECKOM He(pTH IUIsi NpUMEHEeHUs B
Ka4eCTBE CMA3bIBAIOIIErO BEIECTBA UIIH TOTLIHBA.

[0003] Cunraz oOOBIYHO MOJYHYAOT MyTeM MapOBOrO PU(POPMHUHra MPUPOAHOTO rasa
(mapoBoii pupopmuHr Metana win SMR), XOTs st ONy4YeHUsT CHHra3a MOTYT MCHOJIb30BaThCS
ApYrHe HMCTOYHHUKH YIJIEBOAOPOJOB, TaKHMe KaK OTXOAALMH ra3 HedTenepepadaThIBAIOIINX
NPEATPUSTHIA, JIMTPOUHOBOE ChIPbE, TSDKEJbIE YIJIEBOAOPOABI, yrojb, Ouomacca u T.4. SMR
NpeACTaBysieT COO0M SHAOTEPMUYECKHI MPOLIECC, M OH TPeOyeT 3HAYUTENIbHON MOAaYN SHEPTUH
I TPOJBIKEHUST PEAKLUUU B MpPsSMOM HampasieHuu. OOIenpHHATbIE SHAOTEPMHUYECKUE
TEXHOJIOTUH, Takue Kak SMR, mponyuupyroT CHHra3 ¢ Coaep:kaHueM BOOPO/A, MPEBbIIAIOIEM
Tpedyemoe conmepskaHue JUisi cMHTe3a MmeraHosa. Kak mpaswmio, SMR mponyiupyer cunras ¢
cooTHomeHneM M B nuamaszoHe ot 2,6 no 2,98, rme cootHomeHwne M mpencraBisieT coOOi
MOJIIpHOE cooTHotneHue, onpeaensemoe kak (Hy-CO,)/(CO+CO,).

[0004] B mpouecce aBrorepmuueckoro pudopmunra (ATR) uwacte mpupomgHOro rasa
C)KUTAeTCsl B KAYeCTBE TOIUIMBA I 0OeCrieueH st KOHBEPTUPOBAHHSI PUPOJHOTO ra3a B CHHIA3,
YTO MPUBOAUT K OTHOCUTEIHHO HU3KOMY CONEP’KAaHHIO BOIOPOZA U BBICOKUM KOHIIEHTPALIUSM
CO,. B TpagMUMOHHBIX MPEANPUSATHAX 1O MPOU3BOACTBY METAHONA HCHOJIb3YETCs
KoMOuHHUpoBaHHas TexHojorus pudopmunra (CR), koropas coueraer SMR ¢ aBTroTepMHUecKUM
pudopmunrom (ATR), ymeHbIas KOJTHMUECTBO BOAOPOAA, MIPUCYTCTBYIOLIETO B CHHTasze. B xone
ATR oOpasyercst cMHra3 ¢ MEHbIIUM COJEpKAHMEM BOAOPOAa, deM TpeOyercs Ui CHHTe3a

meranosa. Kak npasuno, B xone ATR nony4aroT cuHras ¢ coorHomenneM M B nuanasoHe OT



1,7 no 1,84. B texnonorun CR oObpemMHasi CKOPOCTh MOTOKA IJIsl TIOAAYM MPUPOTHOrO ras3a B
SMR u ATR mMoxeT ObITb CKOPPEKTHpPOBaHA JJIsl JOCTM)KEHUs] O0LIero COOTHomeHuss M s
cuHraza or 2,0 nmo 2,06. Kpome Toro, cuHras, mnojydeHHbli mnocpenctsom CR, umeer
cofiepKaHue BOAOPOAA, KOTOPOE MPEBBILIAeT COAEp KaHHe BOAOPOAA, TpeOyeMoe Al CHHTe3a
MmeraHona. bonee Toro, SMR sBnsiercs B BBICOKOI CTENEHU SHAOTEPMHUYECKUM IPOLIECCOM, U
SHAOTEPMHUUYHOCTh TexHoJoruu SMR Tpelyer cxxuranus TorumBa A oOecHedeHus CHHTe3a
cunraza. CrenoBarenbHO, TexHoiorus SMR ymeHbinaer sHepreruueckyro 3(dexkTuBHOCTDH
IpolLecca CUHTE3a METAHOJA.

[0005] Cwunraz Takke MOXKHO TOJy4aTh  (HEKOMMEPYECKH)  IMOCPEICTBOM
karagutudeckoro HemnosHoro okucienuss (CPO umu CPOx) mpupomHoro rasa. B mpomeccax
CPO wucrnonb3yercst HETIOJIHOE OKUCIIEHUE YIIIEBOIOPOIHOTO ChIPbsl B CHMHTa3, comepkamuii CO
u H,. Ilponiecc CPO siBnisieTcst 3K30TEPMHUYECKUM, TAaKUM 00pa3oM, YCTpaHsisi HEOOXOIMMOCTh BO
BHelIHel mnopade Teruia. OQHAKO COCTaB IOJYYEHHOTO CHHIa3a HE SIBISIETCS IOJHOCTBIO
NPUTOIHBIM JUIsl PA3JIMUHBIX TOCIEAYIOMINX MPOLECCOB CHHTE3a (HANPUMep, CUHTE3a METAHOIIA)
BCJICZICTBHE CHIDKEHHOTO COAep)kaHusl Bojopoxa. Takum o0pa3oM, OCTaeTcss MOCTOSHHAs
noTpeOHOCTh B pa3padOTKe CUCTEM U MPOLECCOB, B KOTOPBIX UCMONB3YIOTCS mponecchl CPO mns
NPOAYLMPOBAHUS CHUHTE3-Ta3a, MPUrOJHOrO [UJIsl TOCIEeNyIOLIero XHMMHUYECKOro CHHTe3a
(HarpuMep, CHHTE3a METAHOIIA).

KPATKOE OITMCAHUE YEPTEXENU

[0006] Anst momgpoOHOro OMHMCAHUS MPEANOYTUTEIHHBIX BAaPHAHTOB OCYIIECTBIICHHS
OMMCAaHHBIX MPOLECCOB MPUBOJUTCS OTCHUIKA K MPUJIAraeMOMY UEpTEXKY, IAe:

[0007] dur. npencrapnsier cobolt cxeMy cuctembl aiist | uist mpouecca CHHTe3a CUHTE3-
rasa ¥ MeTaHOJIa B COOTBETCTBHH C BAPUAHTAMH OCYLIECTBICHHUS HACTOSIIETO H300pETEeHHS.

ITOAPOBHOE OITMCAHUE

[0008] B HacTosileM OMUCAHUU OMHCAHBI CUCTEMa M CIOCOO ISl MOJyUYeHHUs] CUHTa3a U
Heo0s13aTeNIbHO MOCIIEAYIOLIEro CHHTE3a METAHOJIA U3 HETO ¢ UCTIONb30BAHHEM KAaTaJIUTHIECKOTO
HeroHoro okucyenus (CPO), Hanpumep, TpUpOIHOTo ra3a B komOuHamu ¢ SMR.

[0009] B TpamumuoHHBIX CHoco0ax TMONYyYEHUs CHUHTasa JUIsi CHHTE3a MeTaHOJa
UCTIONB3YEeTCS HE3aBUCHMAsi TeXHOJorus mnapoBoro pudopmunra (SMR) wimm TexHomorus
koMOunupoBanHoro pudopmuara (CR). B olomx u3 3THX TpPagULMOHHBIX MPOLECCOB
UCTIONB3YEeTCs SHAOTepMUYecKuii mapoodl pupopmuHr (SMR) nns monydeHuss CuHrasa ¢
TpedyemMbIM COCTaBOM IUTA CHHTE3a METAHOJIA. Peakuus SMR  sBnsiercs
BBICOKOAH/IOTEPMUYECKUM TUIIOBBIM MPOLIECCOM, KOTOPBIM TaK>Ke UMEET BbICOKHE KalUTalbHbIE
3arpatel (CAPEX). B TpaguIMOHHBIX HaWIy4lIMX B CBOEM KJACCe MPEONPUATUSAX T10
NPOM3BOJICTBY METAHOJA MCIIONB3YETCsl TeXHOJorus komOuHupoaHHoro pudopmmura (CR),
KOTOpast coctouT u3 peakropa SMR u ycranoBku aBroTepmudeckoro pupopmunra (ATR) mns
YMEHBLICHUs] 3HEPronoTrpedjeHns NpU IMOJYYeHHH CHHIas3a, W, TAKUM o0pa3oM, B IpoLecce
cuHTe3a MetaHona B 1enoM. Crocod CR cHmkaer pacxon torumBa siaeMeHToM SMR myrem
BoByieueHust ATR st pudopmuHra 4actu rnopaBaeMoro npuponHoro rasza. [logauy npupogHoro

rasza (Harpumep, oObeMHasi CKOpocTh NoToka) B SMR u ATR KOppeKTUPYIOT IJIs1 JOCTHXKEHUS



KOHEYHOH KOMIIO3WIMM CHHIa3a (HampuMep, CUHra3 ¢ BEIMYMHONH M, Kak IOMONHUTEIBHO
OMKCAaHO B HACTOSIIIEM OIMMCAaHUM HIDKe, mpuOam3uTenbHo ot 2,0 po 2,00), obecneunBaeMoit
nocpencTtsoM TexHojoruu CR.

[0010] OupmorepmuuHOCTH TexHOJOruM SMR TpeOyer COXOKEHUs TOIIMBA ISt
obecrnieuenuss peakuuii. CnenosarenbHO, TexHosoruss SMR yMmeHbIIaeT 3HEPreTHUECKYIO
3¢ (eKkTUBHOCTh Tpollecca CHHTE3a METaHOJa ¢ HuCnojb3oBanueM SMR ans obecrnevyenus
HCXOJTHOT'O CHHTE3-Ta3a Uil CHHTE3a METAHOJIA.

[0011] B omucaHHBIX B HACTOSIEM OITMCAHUM CHCTEME M Croco0e HCIONb3yeTCs
npouecc CPO coBmectHo ¢ SMR ans monydenuss 0OOTaleHHOTO BOJOPOAOM CHHIaza C
TpeOyeMoil KOMIO3UIMEH s TOCIEAVIOIIEro CHHTe3a MeTaHojia 0e3 HeoOXOOUMOCTH B
JOTIOJTHUTEIPHOM O0OTaIeHHH BOAOPOAOM, HAIIPUMED, MTOCPENCTBOM KOHBEPCHUHU BOJISIHOTO ra3a
(WGS), w/wmm ynanenuu nuokcupa yriepoma (CO;). B coOTBeTCTBHM C HACTOSIIUM
U300peTeHNEeM peakTop KaTtamuTudeckoro HemosHoro okucienuss (CPO) wmoxer ObITh
YCTAHOBJIEH TMapajIeIbHO YCTaHOBKE il mapoBoro pudopmuura merana (SMR) ¢ monmaueit
yIJIEBONOPOAOB B TpOLECCe, Pa3deNeHHON Tak, 4roObl oT mnpudOmmsutensHo 10 1o
npubmmsutensHo 70 macc.% winu ot mpubmmsurensHo 20 mo mpubnusutensHOo 60 Macc.%
HanpaBysumch B peakrop CPO, a ocranpHoe (oT mpubnusutensro 30 mo npubnusurenbHo 90
macc.% wiu ot npudnmusutensHo 40 1o nmpubmmsurensHo 80 Macc.%) HAMpPaBISUIOCH B PEAKTOP
SMR. OnucaHHble B HACTOSIIEM OIMCAHUM CUCTEMA U CIOCOO Uil CHHTE3a METaHOJA SIBIISTFOTCS
sHepreTndecku 3(P(GEKTUBHBIMH W MOTYT HCIOJb30BATHCS, B HEKOTOPHIX BapHaHTax
OCYIIECTBIIEHHsI, Ui MOJEPHU3ALMU CYINECTBYIOLIErO MPEANPHUATHS IO IPOU3BOMACTBY
metaHoja. C ucnons3osanuem CPO, Bmecte ¢ SMR w/unu TemioBoii nHTErpanuei, OnucaHHbIe
B HACTOSIIIEM OIMUCAHUHM CHCTEMa M CIOCOO MO3BOJAIOT CHU3HMThH MCIOJIb30BAHHE SHEPTUH IPH
MUHHUMAJIbHBIX KAITUTAJIOBJIOXKEHUSX.

[0012] B HEKOTOpBbIX BapHaHTaX OCYINECTBJIEHUS SHEPromnoTpedjeHne CyIEeCTBYIOLIeH
YCTaHOBKH IO MPOHM3BOJCTBY METAHOJA MOXET ObITh CHHJKEHO B COOTBETCTBHH C HACTOSIIMM
n300peTeHneM TMyTeM MOJEPHU3ALMH CYIIECTBYIOLIEH YCTAHOBKH. AJIbTEPHATUBHO, B
COOTBETCTBUH C HACTOSLINM M300PETEHHEM MOXKET OBITh CIIPOSKTHPOBAHA HOBAsi yCTAHOBKA IS
NOJIY4EeHHUS] METAHOJIA, UMEIOIAsi CHUYKEHHOE SHEPronoTpedieHne OTHOCHTENbHO aHAJOTHYHON
yCTaHOBKH, B KoTopoil orcyrctByer CPO. OnepromorpebieHne MUHHUMH3HPYETCS B
COOTBETCTBHH C HACTOSIINM H300pETEHHEM NOCPEACTBOM OOBEINHEHHs] KaTaJIUTHYECKOTO
HermonHoro okucneHuss ¢ SMR, obecneunBass cxomHble Hiau 0Oojiee BBICOKHE YPOBHHU
NPOM3BOJCTBA METAHOJA TPU CXOAHOM KauecTBe MPOAYKTa. B HEKOTOpBIX BapuaHTax
OCYIECTBIIEHHs SHEPTONOTPeOIeHHe YCTAHOBKU ISl TIOJYYEeHUSI METaHosa (HampuMmep, HOBOH
WIA CYIIECTBYIOIIEH YCTaHOBKH, MOAEPHU3UPOBAHHON B COOTBETCTBHH C HACTOSIIUM
n3o0peTeHneM) CHIUXKaeTcss OT uHAeKcHON BenmmuuHbl 90-100 MMBTU/TOHHA MpOU3BENEHHOTO
METaHONIa, O WHIAEKCHOHW BeIMYMHBI MeHee 4eM mnpubnusutenbHo 55-85 MMBTU/Tonna
MIPOU3BEIEHHOTO METAHOJIA, UTO OTPAXkKaeT CHIKeHHe OoJiee ueM Ha mpuOnm3utensHo 15-45%. B
HEKOTOPBIX BapHaHTAaX OCYINECTBJICHUS JHEPronoTpedsieHne YCTAHOBKU JUISL TIOJYyYEHUs

ME€TAaHOJIa CHHUXKACTCS MMOCPEACTBOM CUCTEMBI U crocoba 1o 1/1306peTeHmo 110 MEHbIIEH MEpPE Ha



5, 10, 15, 20, 25, 30, 35, 40 unu 45% OTHOCUTENBHO TPAAUIIMOHHOIO TMOJY4YEHHUsI METaHOJa
nocpenctBoM SMR 6e3 CPO. B HEKOTOpPBIX BapMaHTax OCYLIECTBIEHHs SHEPronorpedieHne
YCTAHOBKHM TIIOJIyY€HHUs] MeTaHojJa (Harmpumep, HOBOH MIJIM CYINECTBYIOLIEH yCTAHOBKH,
MOJIEPHU3UPOBAHHON B COOTBETCTBHU C HACTOALIUM M300pETEHHEM) CHIDKAETCS IO UHAEKCHOM
BEJIMYMHBI, MEHbIIEH WK paBHOW mnpubmusutensHo 90, 85, 80, 75, 70, 65, 60 wmm S5
MMBTU/ToHHa MeTaHONa, TPOU3BEAEHHOTO MOCPENCTBOM CUCTEMBI U CrOco0a Mo HACTOSILIEMY
N300pETEeHHIO.

[0013] Kpome pabouux mpuMepoOB KK CIy4aeB, KOrna yKa3aHO WUHOE, TIOAPA3yMeBaeTCsl,
YTO BCE YHCJIA WJIM BBIPAKEHUS, KAacaroIlUecss KOJWYECTB WHIPEANEHTOB, YCIOBUM peakiu U
T.IL, WCIIOJIb3y€Mbl€ B HACTOSIIEM OMUCAHUU W (GopMyie n300peTeHus, MOIU(UIIUPOBAHBI BO
BCEX CJIy4asix TEPMUHOM 'MPHOIM3UTENbHO". B HacTOSIIIEM ONMHCAHWU PACKPBITHI Pa3IMYHbIE
YHICIIOBbIe Auana3oHbl. I10CKOIbKY 3TH qUANa3oHbl ABJSAIOTCA HEMPEPbIBHBIMU, OHU BKJIIOYAIOT
KQKAYIO BETMYMHY MEKIY MUHUMAJIbHON U MakCUManbHOHN BenndnHamMu. KoHeuHble TOUKH BCex
JVAana30HOB, YKa3bIBAIOIIUX HAa OAHY M Ty >K€ XapakTEePUCTUKY WJIM KOMIIOHEHT, SIBJISIFOTCS
HE3aBUCHMO KOMOMHHUPYEMBIMH M BKJIIOYAIOIIUMH YKa3aHHbIE KOHEYHbIE TOUKH. ECny sIBHO HE
yKa3aHO MHOE, pa3jIMYHble YNCJIOBbIE JUANa30Hbl, yKa3aHHble B HACTOSLIEM OIMMCaHUH,
SABIISIIOTCST pUONMkeHusiMA. KOHEYHble TOYKHM BCEX IHAIAa30HOB, OTHOCSINUECS K OIHOMY H
TOMY € KOMIIOHEHTY WJM CBONCTBY, BKJIIOYAIOT KOHEYHbIE TOYKH U HE3aBUCHUMO MOTYT
kKoMOuHHpOBaThest. TepmuH "oT Oosiee 0 1O HEKOTOPOro KOJMYECTBA" O3HAYAET, UTO HA3BAHHBIM
KOMIIOHEHT IIPUCYTCTBYET B HEKOTOPOM KOJIMUECTBE, NpeBbliaroieM 0, U BIUIOTh 10 U BKJIIOYast
OoJiee BBICOKOE Ha3BaHHOE KOJMYECTBO.

[0014] ®opma enMHCTBEHHOIO YUCNA NpeJHa3HAYeHa He JUIs YKA3aHUs HAa OTpaHUuEHue
KOJMYECTBA, & CKOpee Ul YKa3aHus Ha MPUCYTCTBHE IO MEHbLIEH Mepe OJHOro Hu3
yIoMHHaeMbIXx 00bekToB. Kak Mcrmomp3yroT B pamkax u3oOpereHus ¢GpopMa eIuHCTBEHHOIO
YHCIIa BKJIIOYAE€T MHOKECTBEHHOE YHCIIO YIIOMUHAEMBIX O0OBEKTOB.

[0015] Kak wucmone3yloT B paMkax H300peTeHus BbIpakeHHe "MX KoMOWHaruu"
BKJIFOYAET OJMH WJIM HECKOJIBKO U3 YKa3aHHBIX HJIEMEHTOB, HEOOS3aTEIbHO BMECTE C JIEMEHTOM,
KOTOPBII HE yKa3aH, HaNpHMep, BKIIOYass KOMOMHAILIMIO OJHOTO HJIM HECKOJBbKHMX HA3BAHHBIX
KOMITOHEHTOB, HEO0S3aTEIbHO C OTHUM WJIM HECKOJBKUMH JPYTUMH KOMIIOHEHTAMH, KOHKPETHO
HE HAa3BaHHBIMH, KOTOpPBbIE UMEIOT MO CYIIECTBY Ty ke (QyHKumr. Kak MCIONb3yrOT B pamkax
n300peTeHus], TEpMUH "KOMOHMHAIUS ' BKIIFOYAET COYETAHHSI, CMECH, CIUIABBI, TPOAYKTHI PEAKLIUU
U T.IL

[0016] Vka3zaHue B HacToslleM ONUCAHUM HAa "BapUaHT OCYILECTBJIEHMs', "Apyroi
BAPUAHT OCYIIECTBJICHHs", "IpPyrue BapHaHThl OCYLIECTBIEHUS", "HEKOTOpPbIE BAapPHUAHTHI
OCYIIECTBIIEHHs' U T.Jl. O3HAYAET, YTO KOHKPETHBIN 3JIEMEHT (Hampumep, NMPU3HAK, CTPYKTYPA,
CBOWCTBO W/WJIM XapaKTEPUCTHKA), ONMHCAHHBIN NMPUMEHUTENbHO K BAPUAHTY OCYIIECTBJICHUS,
BKJIFOUEH [0 MEHbIIEH Mepe B OJMH BApUAHT OCYILIECTBJIEHMs, OMUCAHHBIM B HACTOSIIEM
OMMCAaHUU, U MOXET MPUCYTCTBOBATb WM MOXET HE€ NPUCYTCTBOBaTb B APYTMX BapUaHTaX
ocymectsiieHusi. Kpome Toro, cienyer MOHMMAaTbh, YTO OMHMCAHHBIA 3JIeMEeHT(bI) MOXKET OBITh

CKOM6I/IHI/IpOBaH JIF00BIM noaxXoaAIum o6pa30M B pa3JIMYHbIX BapuaHTaX OCYLICCTBJICHU.



[0017] Kak ucmonb3yrOT B paMKax H300pETeHHs, TEPMUHBI "MHIHMOMpPOBaHUE", WU
"yMmeHbleHue ", WK "mpenynpexaenue”, uian "uzderanue” win o000l BapUaHT 3TUX TEPMUHOB
BKJIFOUAIOT JIF0OOE IMONAaroIeecss U3MEPEeHHI0 CHIDKEHUE WM TIOJIHO€ WHIHOMpPOBaHHUE IS
JOCTHUKEHHUS JKEJIAeMOr0 pPe3ybTaTa.

[0018] Kak wucmonp3yroT B paMkax H300peTeHus, TepMHH "3(Q(eKTUBHBIH" O3HAYaeT
AOCTATOUYHBIN I JOCTHKEHHS JKEJIaeMOr0, OKUAaeMOr0 WK MPEAIONaraéMoro pe3yJbrara.

[0019] Kak mcmonmp3yrOT B pamMkax H300peTeHus, TepMHHbI 'comepskamuii’ (1 modast
¢dopm TepmuHa "comeprkammii”, Takas kak "comepxarp” u "comepxut"), "umeromuil” (v modas
¢dopma TepmuHa "umeromuii", Takas kak "umers” u "umeer"), "Bkirovaromuii” (1 modas popma
TepMHUHA "BKJIFOYAIOINUIA", Takas KaK "BKJOYATh” U "BKiIOUaeT") wiu "conmepskamuii” (u modast
dopma TepmuHa ‘comepkamqui', Takas Kak "comep:kartb' W "COHEPKUT') SBISIOTCS
WHKJTFO3UBHBIMH FJTH OTKPBITBIMU U HE MCKITFOYAIOT JOTOJHUTENbHBIX HE YKA3aHHBIX 3JIEMEHTOB
WJIM CTaaui Mmpouecca.

[0020] Ecnu He onpeneneHo nHave, TEXHUIECKUE U HayYHbIC TEPMUHBI, HCTIOJb3yEMbIE B
HACTOSIIEM OIMUCAHHUU, UMEIOT TO K€ 3HaUEHHE, KOTOpOoe OOBIYHO MOAPA3yMEBAET CIEHAIIHCT B
TaHHOW 00JacTu.

[0021] CoenuHeHust OMUCAHBI B HACTOSIIEM OMHCAHUU C UCTIOIB30BAHUEM CTAHIAPTHOMN
HOMEHKJIaTypel. Hampumep, monmpasymeBaroT, 4To J000€ TONOXKEHHE, He 3aMEIeHHOE HU B
OJIHOI M3 YKa3aHHBIX TPYII, UMEET €ro BaJeHTHOCTb, 3aHATYH CBS3bIO, KaK YKa3aHO, WU
aromoM Bonopona. Yepra ("-"), KOTOpast HE HAXOIUTCS MEXKIY BYMsI OyKBaMH HJIM CHMBOJIAMH,
UCIIOJIB3YETCsl AJIsl YKa3aHUsl Ha TOUKY NpucoeanHeHus 3amectutens. Hanpumep, -CHO cpsizan
gyepes3 aToM yriepoa KapOOHUIIbHOM IPYIIIBL

[0022] Kak ucnonb3yroT B paMkax usoOpereHus:, TepMunbl "Cy yriesomopoasr” u'Cys"
SIBJSIFOTCSL B3aMMO3aMEHSIEMBbIMH U OTHOCATCS K JIFOOOMY YIJIEBOIOPOAY, UMEIOLIEMY YHUCIO X
aromoB yriepozaa (C). Hampumep, o6a u3 tepmunos "C4-yrnesogoponbl” u "Cys" OTHOCATCS K
JOOBIM YIJIEBOJOPOJAM, MMEIOLINM TOYHO 4 aToMa yriepoja, TAKMM Kak H-OyTaH, u3o0yTaH,
uK00yTaH, 1-0yTeH, 2-0yTeH, u300yTuieH, OyTaaueH U T.I1., WK K UX KOMOUHAIUSIM.

[0023] Kak BCIONB3YIOT B paMKax u3o0pereHus:, TepMuH "Cy,yTIeBOAOPOabI" OTHOCUTCS
K J0OOMy YIJIEBOAOPONY, HMEKINeMy Ooyiee 4yeM uiu poBHO X artomoB yriepoma (C).
Hanpuwmep, Tepmus "Co,yrieBogOPOALI" OTHOCUTCS K JIFOOBIM YIJIEBOIOPOIAM, UMEFOIINM 2 WU
OoJiee aTOMOB yTrjiepona, TaKuM Kak 3taH, 3twieH, Cs, C4, Cs 1 T. 1.

[0024] Kak uCTHONB3YyIOT B HACTOSINEM OIMUCAHWH, "KOHTYpP CHUHTE3a METaHoJja" WU
"KOHTYp MeTaHOJa" OTHOCUTCS K YacTH NpPEANpPUsTHS, B KOTOPOH OCYILECTBISETCS CHHTE3
METaHOJIa, BKIIFOUAKOLIei peakTop(bl) AJisi CHHTE3a METAHOJIA).

[0025] Kak UCTIONB3YIOT B HACTOSIIIEM OMMCAHUH, COOTHOIIeHHe M mpencrasisieT coboi
MOJIIpHOE cooTHowneHue, onpeaensseMoe kak (Hy-CO,)/(CO+CO,).

[0026] Ccrinasicy Ha ¢ur., packpsita cucrema I 11 TpoU3BOACTBA CHHIAa3a U METAHOJA.
Cucrema 1 nns mpou3BOACTBA CHUHrasa U METaHOJA, KakK MPABUIIO, BKIOYaeT peakrop 10
katanuTryeckoro HernonHoro okucneHus (CPO nnmu CPOXx); peakrop 20 mapoBoro pupopMuHra

metaHa (SMR); kommpeccop 30; peakrop 40 cHHTe3a METaHOJA; ra30KUAKOCTHBIN cenapatop S0



U MEPEroHHy0 YCTaHOBKY 60. B HEKOTOpBIX BapuaHTax OCyLIECTBJIEHUs cucTema I nis cuHresa
CHHTra3a U MeTaHoja I, KpoMe TOro, MOJKeT BKJIFOUATh 3JIEMEHT 6 necynb(ypusauuu, U ONUH HIN
HECKOJIbKO ~TEeIUIOOOMEHHHKOB, B KadecTBe rnepBoro terooOmenHnka HEIL, BToporo
terooomMenHnka HE2 u tperbero tennooOmennuka HE3. Kak Oyner moHATHO cnenuaiucty B
DaHHOW 00NacTM W C TOMOIIBIO HACTOSINEr0 OIUCAHUS, KOMIIOHEHTbI CHCTEMbI JJIs
NPOU3BOACTBA CHHIA3a M METAHOJA, MPEACTaBJIeHHbIE HAa (hur., MOryT OBITH THMIPABIMYECKH
COEAMHEHBl JIpyr ¢ JpyroM (Kak yKa3aHO COEJUHUTEIbHBbIMHU JIMHUSMH, YKa3bIBAIOLIMMU Ha
HAmpaBJIeHUe IOTOKA >KUIKOCTH) TMOCPEACTBOM JIOOBIX MOAXOMSAIIMX KAaHAJIOB (HAmpumep,
TPyOBI, MOTOKH | T.JI.).

[0027] B HEKOTOpBIX BapHUaHTaX OCYIIECTBICHHs CHOCOO, OMUCAHHBIA B HACTOSIIEM
OMUCAHWH, MOXKET BKJIIOYATh CTagui0 (a) MOJa4YM CMECH PEareHTOB ISl KAaTaJHUTUYECKOTrO
HenoyiHoro okucieHus: (CPO) B peaktope 10 CPO; rune cmech pearenroB misi CPO Bkirouaet
KHCJIOPOJI, TIEPBYIO HacTh 8A YIJIEBOIOPONOB U HeOoOs3aTeNbHO Map; I7e MO MEeHbIIeH mepe
yacTb cMecH peareHToB ans CPO pearupyer nocpenctsom peakiuu CPO B peakrope 10 CPO ¢
oOpaszoBaHneM BBIXOZsIEro noroka 15A u3 peakropa CPO; rne peaktop 10 CPO conmepxut
katanuzatop CPO; rme Bexomsmmuii motok 15A u3 peakropa CPO comepxkur Bomopoxn (Ho),
moHookcua yriepona (CO), nmuokcup yriepoma (CO,), Booy H HEmpopearupoBaBIIHE
yTJI€BOAOPOABL, Iie BhIXOAAIMNA nmoTok 15A u3 peakropa CPO xapaxTepusyercs: MOJSPHBIM
COOTHOILIEHHEeM Boxopoxa u MoHookcuma yriaepoxa (Ho/CO) Bbxopsmero motoka 15A w3
peaktopa CPO, u rme Bbixogammii norok 15A wu3 peakropa CPO xapakrepusyercs
cooTHowleHneM M Beixomsmero noroka 15A u3 peaktopa CPO, rne cootHomenue M
npeacTaBisier cobol MoJsipHOoe cooTHoweHue, ompenensiemoe kak (Hp-CO,)/(CO+CO,). Kak
JOTIOJTHUTEIPHO OMHUCAHO HIDKE, cMechb peareHToB i CPO MokeT BKJIHOYAaTh KUCIOPOJ HA
munun 12 w/vnm nap Ha UM 1 1A B KOMOMHALIUY C TEPBOI YIIIEeBOJOPOIHON 4acThio 8A.

[0028] Kpome Toro, cmoco® Bkirouaer (b) momady CMeCH peareHTOB AJsl MapOBOTO
pudopmunra merana (SMR) B peaktop 20 SMR, rae cmech pearentoB st SMR BkirouaeT nap
U BTOPYIO 4acTh 8B yrieBomoponos; rae o MeHbllell Mepe 4acTb CMecH peareHToB ais SMR
pearupyer nocpeactBoM peakunu SMR B peaktope 20 SMR ¢ o0Opa3oBaHHEM BBIXOISLIETO
notoka 15B w3 peaktopa SMR; rae Bbixopsmwmii mortok 15B u3 peakropa SMR Brimouaer
Bomopon (H,), wmonookcun yraepoma (CO), nmuokcun yraepoxa (CO;), Bomy w
HEMpPOpEarnpoBaBIINE YIJIEBOAOPOAbL, TIne BbIxoasmuii mnotok 15B w3 peakropa SMR
xapakTepusyercsi MosisipHbIM cooTHomeHueM Ho/CO Brixomsmero moroka 15B u3 peakropa
SMR, xortopoe mpeBbimaer mossipHoe cootHomenue Ho/CO Bexopmsmiero moroka 15A w3
peaktopa CPO; u rme Beixoasmuii notok 15B u3 peakropa SMR  xapaxrtepusyercs
cooTHowieHneM M Beixomsmiero mnoroka 15B u3 peakropa SMR, koTtopoe mnpeBbllIaeT
cooTHouieHne M Bbxopsero noroka 15A us peakropa CPO. Kak 1onosHUTENpsHO OMKMCAaHO B
HACTOsLIEM ONUCAHUM HUXKE, cMech peareHToB A SMR moxer Bxmrodars nap Ha nauHuu 11A
w/vmm 11C B koMOMHAIMH ¢ BTOPOI 4acThio 8B yriieBogoponos.

[0029] Kak npaBuio, peakuuss CPO ocHOBaHa HA YaCTUYHOM CrOpPaHUU TOIUIMBA, TAKOTO

KaK pasjM4Hble yIJIeBOAOPOAbL, U, B ciaydae MeraHa, CPO MoxeT cOOTBETCTBOBATh YPaBHEHUIO



(1):

CH4+ 1/2 O — CO+2 Ha (1)

He orpannumBasice teopueii, B xone peakimuu CPO, npencrasnenHoii B ypaBHeHuu (1)
MOTYT IPOUCXONIUTh MOOOYHBIE PEAKLIUHU, U B TAKUX PEAKLISIX MOTYT 0Opa30BBIBATHCS AHOKCHUT
yraepona (CO,) u Boma (H,O), nHanpumep, B pe3yJsbTaTe CropaHusi yrieBOJOPOIOB, KOTOPOE
SIBJISIETCS 9K30TepMHUecKoil peakuueil. Kak Oyaer MOHATHO CieLUANUCTy B JAHHOW OOJIACTH U C
IIOMOIIBIO HACTOSILIEr0 ONHCAaHUS, M HEe OrpaHuuuBasch Teopuel, peakuus CPO,
COOTBETCTBYIOLIAsi ypaBHEHUIO (1), MOXKET MPUBOIUTH K CHHIA3y ¢ MOJISIPHBIM COOTHOIIEHUEM
Bozmopona u moHookcuaa yriepona (H,/CO), umeroiieMy TeopeTHYecKuil CTEXUOMETPUIECKUI
npenen 2,0. He orpaHnuuBascy Teopuel, TEOPETUUECKUI cTeXxuoMeTpudeckuil npenen 2,0 ans
mousipHoro cootHoeHuss Hy/CO o3nagaer, uro peakiust CPO, cooTBeTCTByIOIAs YPaBHEHUIO
(1), obecieunBaer 2 monb H, Ha kaxnaeii 1 mons CO, T.e. Monsipoe cootHomenue Hy/CO (2
moib Hy/1 mone CO) = 2. Kak Oyner MoHSATHO CHENHUAaINCTy B JAHHOW O0JACTH M C TIOMOLIBIO
HACTOSILIETO OMNHUCAHUs, TEOPETUYECKHH CTexuoMeTpudeckuil npegen 2,0 1y MOJSPHOIO
cootHomenust Ho/CO B peakiun CPO He MOXeT OBITh JTOCTUTHYT NMPAKTHUECKH, TTOCKOJIBKY
peareHTbl (HampuMep, YrIeBOAOPOABI, KHCIOPOA), a Takxke NpoaykTel (Hampumep, H,, CO)
IpeTepIeBaoT MOOOYHbIE PEAKLUU B YCIOBHSX, HCMONb3yeMbix ans peakuuun CPO. Kak Oyner
MOHSATHO CIIELUANUCTy B JAaHHOH OOJAacTH M C TOMOIIBK0 HACTOSIIIErO OMHCAHUS, U He
OrpaHMYMBasCh Teopueil, B npucyrcTsuu kuciaopogaa CO u Hy moryt okucnarscsa 1o CO, u H,O,
cooTBeTcTBeHHO. OTHOCHTENbHBIE KoMndecTBa (Hampumep, komnosuuus) CO, Hy, CO, u H,O
MOryT OBITH Jjajniee M3MEHEHbI MOCPEACTBOM PABHOBECHS PEAKIMU KOHBEPCHUU BOISHOIO rasa
(WGS), xoropass Oonee moapoOHO pacCMOTpeHa B HACTOsIEM oOmucaHuu Huke. [1oOounble
peakIMu, KOTOpble MOTYT MpoucxonuTh B peaktope 10 CPO, MOryT oka3bIBaTh NpsiMOE BIMSHNE
Ha COOTHOIIeHHe M MOJyueHHOro CHMHrasa (HampuMep, CHHIa3 B BBIXOASALIEM MOToke 15A u3
peaktropa CPO), rme cootHomenue M mpencraBiseT coOOH MOJSIPHOE COOTHOLIEHHE,
onpenensemoe kak (Hp-CO,)/(CO+CO,). B orcyrcTBuUu Kakoi-muO0 MOOOYHON peakiyu
(reopermueckuii), peakuusi CPO, coorBercTByromas ypasaeHnuto (1), obecreunBaeT CHHras c
cootHomeHneM M 2,0. OgHaKo NMPUCYTCTBHE MOOOYHBIX peakiui (MPaKTHYECKH) YMEHbINAET
conepskanue H, u nosbimaet conepskanue CO,, TeM cambiM 00eCrieYrBasi CUHIa3 B BBIXOSIIEM
notoke 15A u3 peakropa CPO ¢ coorHomenuem M menee 2,0.

[0030] Kpome Toro, He orpaHuuuBasch teopueh, peakuuss CPO, kak NMpencTaBieHO B
ypaBHeHnHn (1), mpencrtaBiseT COOOW 5K30TEPMUYECKYI) TeTEPOTeHHYI0 KaTaJIUTHYECKYHO
peakuio (T.e. CIa003K30TEPMUYECKYIO PEAKLUI0), OHA MPOHCXOTUT B OIHOU PEAKTOPHOU
ycraHoBke, Takoi kak peakrop 10 CPO (B mpOTHBOMNOJIOKHOCT OOJIee YeM OIHOHN PEeaKTOPHOU
YCTAaHOBKE, KaK B Clyd4ae OOIIEMPHHATHIX CIIOCOOOB MPOM3BOACTBA CHHra3a, TaKHX Kak
KoMOuHanmu napoBoi pudopmunr merana (SMR) - asrorepmuueckuii pupopmunr (ATR)). B
TO BpeMsI Kak SIBJISIETCS BO3MOXKHBIM IPOBEAECHHE HETONHOTO OKHCJIEHHs YTIEBOAOPOAOB B
Ka4eCcTBE TOMOTE€HHON PEakIMH B OTCYTCTBUU KAaTaJH3aTOPa, MPOLECC TOMOT€HHOTO HETOIHOTO
OKHCIIEHUs YIJIEBOJOPOJIOB BOBJIEKAET YpPE3MEpHblE TEMIIEPAaTypbl, JJIUTEIbHOE BpEMs

HaXOXXACHUA, a TaKXE HYPE3MCPHOC KOKCOO6pa30BaHI/Ie, 4TO CYHWECTBCHHO CHMXKACT



KOHTPOJIMPYEMOCTh PEAKLUU HEIMOJHOrO0 OKHUCIeHHMs, U HE MOXeT 00ecneunBaTh CHHIA3
JKEJIAEMOr0 KauecTBa B OJHON PEAKTOPHON YCTAHOBKE.

[0031] bonee Toro, He orpanuuuBasch Teopuel, peakiuss CPO noBonbHO ycTOMUMBA K
XHUMHUYECKOMY OTPABJIEHHUIO M IO CYLIECTBY MO3BOJIIET HCIOJB30BAaTh IIMPOKOE MHOXXECTBO
YTJIEBOAOPOAHOTO ChIPbsl, BKIHOYasi HEKOTOPOE CepocoAepKallee yriIeBOAOPOJHOE ChIPbE; UTO B
HEKOTOPBIX CJIy4asX MOXKET YBEIMYUTb BPEMs KU3HHM U NMPOU3BOAMTEIBHOCTb KaTaJIU3aTOpPA.
Hanporus, oOmenpunsrteie npoueccel ATR umeror Oonee orpannunBaromue TpeOOBaHUS K
CBIPBIO, HANPUMEP, C TOYKH 3PEHHsI CONEpKaHHs MpPUMeCed B ChIpbe (HApUMep, ChIpbe IS
ATR sBisiercst necyb(ypUPOBAHHBIM), & TAKKE ¢ TOYKH 3PEHUS YIIIEBOJOPOIHON KOMITO3UIHH
(mammpumep, B ATR B ocHoBHOM ucnonszyercs CHy-0oratoe cripbe).

[0032] [Tap MOKeT pearupoBaTh C METAHOM, HAITPUMEP, KaK MMOKa3aHO B ypaBHEHUH (2):

CH4+H20 = CO+3 H2 (2)

[0033] Bexomsmmii motok 15B m3 peaktopa SMR Moxker ObITh TOJy4YeH MyTeM
pearmpoBaHusi, TOCpencTBOM peakumd SMR  (Hampumep, peakuus, COOTBETCTBYIOINAS
ypaBHeHuto (2)), cmecu peareHToB st SMR, conepkarueii BTopyro 4actb 8B yrieBogoponos u
nap 11B w/mnm 11C B peaktope 20 SMR ¢ nonydeHuem BbIxozsiiero nortoka 15B u3 peakropa
SMR; raoe cmech peareHToB misi SMR, Takum o00Opa3oM, BKJIIOYAeT METaH M Tap, W TI1e
BbIXOIALMN MOTOK 15B u3 peakropa SMR BktouaeT BOZOPOI, MOHOOKCHUIT YIJIEPOAA, TUOKCU
yIJjieposa, BOAY U He BCTYNUBIIUN B PEAKLHIO METAH.

[0034] Kak mpaBusio, SMR OTHOCHUTCS K KAaTaJIUTUYECKOW pEaKIMM MeTaHa U Mapa ¢
oOpa3oBaHMEM MOHOOKCHIA yrjepoja U BOXOPOJAa B COOTBETCTBHM C peaKIHel,
COOTBeTCTBYIOLIEH ypaBHeHHIO (2). Karanuzaropel mapoBoro pupopMuHra, HCIOJIb3yeMbIE B
peaktope 20 SMR, wMoryr BKmouaTh JOOOH NOOXOAAIIMH KOMMEPYECKH JOCTYIHBIH
Katanu3aTop mapoBoro pudopmunra, Hukenb (Ni) w/mnu ponuii (Rh) B kxavyecTBe aKTHBHOTO
MeTaa(oB) Ha OKCHAE ANOMHUHUS, WM nx komOuHaumu. B SMR ucnonb3yercss 3HaYUTENBHO
MOBBILIEHHbIE MOJISIpHBIE COOTHOLIEHUs S/C 1O CPpaBHEHHIO C MOJISIPHBIMU COOTHOIIeHUAMHU S/C,
ucnonsdyembiMu B CPO. Hanpumep, peakrop 20 SMR mMoxkeT xapakTepu30BaTbCs MOJSIPHBIM
cootHomeHneM S/C B cmecu peareHTOB it SMR, mpeBbIIalOIIUM UM PaBHBIM
npubnusuTensHo 1,5:1, aNpTEepHATHBHO NPEBBIMIAOIUM I PaBHBIM NpUOIU3UTENHHO 2:1,
AJbTEPHATHBHO TNPEBBIIIAIOIUAM HJIM paBHbIM NpUOIU3UTENbHO 2,5:1,  ambTepHATHBHO
NPEBBIIAOINAM WM PAaBHbIM MPUOIU3UTENBbHO 2,7:1, anbTepHATHBHO MPEBBINAKOLIINM I
paBHbIM TpuOMM3UTENbHO 3,0:1, wim B aumanasoHe npubnusurenbHo ot 1,5:1 mo 3,5:1,
npubnusutensHo ot 1,5:1 mo 3:1, unu ot mpubmmsurensro 1,5:1 no mpubmmsurensao 2,5:1.
Kpome Toro, Bbixoasmuii notok 15B u3 peakropa SMR MoxeT xapakTepu3oBaTbCs MOJISPHBIM
cootHomeHneM H,/CO, mpeBbIIAIOIIMM WIM PAaBHBIM IMPHOIM3UTEIBHO 2,5, albTepHATHBHO
NPEBBIIAIOININAM WM PABHBIM MPUOINU3UTENBHO 2,7, WK aJbTEPHATUBHO MPEBBIIIAOIINAM HIIH
paBHBIM mpubmmM3uTensHo 2,9. Kak OyneT MOHATHO CHENWaliCcTy B JAHHOW o0nacTh u ¢
MOMOIUIbIO HACTOSIIIETO OMUCAaHWs, W HEe OrpaHu4uBascb Teopuel, peakuuss SMR,
COOTBETCTBYIOIAsI YPAaBHEHHIO (2), MOXeT o0ecreunBaTh CHHIa3 ¢ MOJSIPHBIM COOTHOLIEHUEM

H,/CO, umeromum Teoperndeckuii crexuomerpuueckuii mpemen 3,0 (t.e. peakuuss SMR,



COOTBETCTBYIOIIAsl ypaBHeHHIO (2), obecnieunBaer 3 monap Hp Ha kaxaeii 1 moms CO). Kak
OyZleT MOHATHO CHELUATUCTy B AAHHOM O0JaCTH M € TOMOINBI0 HACTOSIIErO OMHCAHUS,
TeopeTudeckuil crexuomerpudeckuii npenen 3,0 mias monspHoro coortHowenuss Ho/CO B
peakumu SMR He Moxer ObITb AOCTHTHYT, MOCKOJBKY PEAreHThl MPETepHeBarOT MOOOYHBIE
peaxkLuu B YCIOBUAX, UCIOIb3yeMbIX i peakuun SMR. CoorHomenne M BBIXOAALErO IOTOKA
15B u3 peakropa SMR mnpesbimaer cootHoieHne M BeIxopsinero noroka 15A u3 peaxropa
CPO.

[0035] B HEKOTOpPBIX BapHaHTaX OCYLIECTBIEHUS, YTIIEBOJOPOAHOE ChIPbE S, KpOME TOTO,
BKJIFOYAET OJHO WJIM HECKOJIbKO CepOoCoAep)KalluX COEJWHEHHH, U MO MEeHbIleld Mepe 4acTb
CEepPOCOZIepIKAIUX COEAUHEHUN yAaIsieTcsl U3 TEXHOJOTMYECKON 4YacTu SA yriieBOAOPOAHOIO
celppsi 5 mepen mnopadeil yriesopoponos B peakrop 10 CPO B kauecTBe KOMIIOHEHTa CMECH
pearerroB st CPO wmm B peaktop 20 SMR B kauecTBe KOMIIOHEHTa CMECH PEareHTOB IS
SMR. B Takux BapuaHTax OCYIIECTBJICHHUS TEXHOJOTHYECKass 4acTb SA (HeoOs3aTenbHO mocie
TerI000OMeHa ¢ Hel BeIXozsmero notoka 15A u3 peakropa CPO, 15B u3 peakropa SMR, unn
KOMOWHHPOBAHHOTO TMOTOKA CHHIa3a, BKJIFOYAIOIIErO IO MEHBIIEH Mepe YacTb BBIXOSINETo
notoka 15A u3 peaktopa CPO u no MeHblel Mepe 4acTb BbIXOAsLIero noroka 15B u3 peakropa
SMR, o0ecrneunBarOmero IMOABEPTHYTYID TEIUIOOOMEHY TEXHOJOTMYECKYK dYacTh SA'
yIJIEBOAOPOAOB, KOTOpasi OMMCAaHa B HACTOSINEM OMMCAHUH HIDKE) YIJIEBOJOPOIHOTO ChIPbS 5
MOJKET TIOAaBaTbCS B 3JIEMEHT O necynbypu3aluy Uil YAAJEHUS W3 Hee OJIHOrO WM
HECKOJIbKUX CEpOCOAEepIKAIMUX COEANMHEHUH. MOXKHO HCHOJb30BaTh JIFOOOH MOIXOASIIUI
3JIeMeHT 6 necysb(ypH3aliy, W3BECTHBIN CHEHaucTaM B NaHHOW obmactu. Hampumep, B
HEKOTOPBIX BApUAHTAX OCYIIECTBJICEHUS 3JIEMEHT O aecynb(ypH3allii BKIIOYAET 3JIEMEHT 6
runponecyiabdypuszauuu (HDS), u Bomopox momaercst B ajieMeHT 6 aecynbpypusanuu depes
auHuio 7 Bopopoxa. JlecynbypupoOBaHHBIH TOTOK 8 yriieBOJOPOAOB MOXKET YAAIATHCS W3
snemeHTa 6 pecynbdypusauun. JlecyabQypupoBaHHBI TOTOK 8 YIJIEBOIOPONOB MOMKET
pasnensaTbCs Ha MEePBYI0 4HacTh S8A yIJIeBOIOPOAOB, KoTopas momaercs B peaktop 10 CPO B
Ka4yecTBe KOMIOHEHTa cMmecu peareHToB misi CPO (HeobOs3aTenbHO Mocie ero TeriooOMeHa ¢
Hel 1 o0ecrnedeHus IOABEPTHYTOH TerooOMeHy necynb(pypupoBaHHON nepBoi yactu 8A'
yIIEBOAOPOAOB, KOTOPAasi AOMOJHHUTEIBHO OMHMCAHA B HACTOSALIEM OIWUCAHWU HIKE), U BTOPOH
yactu 8B yrnesonoponos, koropas nopaercs B peaktop 20 SMR B kauecTBe KOMIIOHEHTa cMecU
pearenToB st SMR.

[0036] B BapmaHTax OCYIIECTBJICHUS COOTHOIICHHE MacC TMepBoM dYactu SA
yTJIEBONOPOAOB U BTOpOH 4dacTu 8B cocramisier ot nmpubmm3utensHo 1:9 1o npubiusurenbHO
9:1, or mpubmusutensHo 1:9 no mpubmmsurensHo 8:1, wmm ot mpubnusurtensHo 2:9 10
npubnusutensHo  9:1. B HEKOTOpBIX BapHaHTaX OCYIIECTBICHHS IepBas d4acTb SA
yTJIEBOIOPOAOB COCTaBJIsieT OobIne YeM win poBHO npubmusutensho 10, 20, 30, 40, 50 umu 60
Macc.% BCeX yrieBOAOPOAOB 8 (HampuMep, BCE YIIIEBOIOPOIBL, MPEACTABISIOIINE COOOH CyMMY
nepBoii wactu 8A wu BrOopoil wactu 8B yriesomopomoB). B HekoTOphIX BapuaHTax
OCYILIECTBJIEHUs] BTOpas 4acTb 8B yrjieBOJOPOAOB COCTaBJsSET MEHbIIE Y€M WJIH POBHO

npudmmsutensuo 90, 80, 70, 60, 50, wnmu 40 macc.% Bcex yrieBomopoaoB 8 (Hampumep, Bce
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yIJIEBOAOPOABl NPEACTaBISIIOT coboit cymmy mepBodi dactu 8A u Bropod dyactu 8B
yTJIEBOIOPOIOB).

[0037] B HeKOTOpBIX BapHaHTax OCYLIECTBIEHHUs YIJIEBOJOPOABl (HAIpUMep, B
yTJIEBOIOPOAHOM ChIpbe 5), mpuroaHsie it npuMeHeHus B peakuun CPO u SMR, kak onucano
B HACTOALIEM OMMUCAaHUM, MOryT Bkitouath MetaH (CHa), mpuponHblii ras, ra3oKkOHAEHCATHbIE
KUIOKOCTH, CXKIWKeHHbIH HepTsHoi ra3 (LPG), nomyTHeli ras, ra3 ra3oBOil MIamkwy,
o0orameHHbIil Ta3, nmapadUHOBBIE YIJIEBOJOPOABI, CIAHLEBBIH TIa3, CIAHLEBbIE >XHIKOCTH,
OTXOJSIIIUI ra3 KPEeKUHTa ¢ NCeBIOOKIKeHHbIM KaTtamu3aTopoM (FCC), TexHonornyeckuii ras
nepepaboTku HeTH, OTXOISIIUI ra3 nepepadoTku He(TH, THIMOBBIE ra3bl, TOIUIUBHBIN Ta3 U3
KOJJICKTOPa TOIUIMBHOTO Ta3a, W T.I., WK UX KOMOMHAIUK. YTJEBOAOPOAbI MOTYT BKJIIOYATh
000 MOAXOAALIMIA MCTOYHHUK YIIIEBOAOPOAOB M MOryT BkIro4ath C;-Cg yriieBomoponsl, a
TaK’Ke HEKOTOpbIe 0oJIee TSHKEIbIE YITIEBOAOPOIBL.

[0038] B HekoTOpBIX BapuaHTax ocCymecTBieHus cmech peareHToB CPO B peakTope 10
CPO u cmecp pearentos ansi SMR B peakrope 20 SMR moxxeT comep:kaThb yIriieBOAOPOIbI U3
YTJIEBOJOPOAHOIO CHIPhsS 5, KOTOPOE MOXKET COAEPIKATh, MO CYLIECTBY COCTOSATh U3 HJIM COCTOSITh
U3 NOPUPOAHOro rasa. TexHonorumdeckas 4acTb SA  yIrJIEBOJOPOAHOIO CBIPbs S5 MOXKET
UCTIONIB30BATHCS B KAYECTBE TEXHOJIOTMYECKOTO ra3a (HarpuMep, TEXHOJIOTHIECKUN TPUPOIHBIN
ra3 PNG)), u moxer Hanpasnsatecst B peaktop 10 CPO umm peakrop 20 SMR, B To Bpemst kak
TOIUIMBHasE 4acTb 5B yrieBogoOpONHOTrO ChIpbd 5 MOXKET HCIOJb30BaTbCS B KauecTBe
TOIUTMBHOTO ras3a (Hampumep, TOIUIMBHBIN npupoxnbiii raz (FNG)), u HanpaBiaTeCsl B Ipyrue
YacTU CUCTEMbI | A1 MCIONB30BAaHHS B KAayeCTBE TOIUIMBA (HANpHUMeEp, AN COKUTAHUS IS
NOJIy4eHHUsl Tapa, Harmpumep, Uil NojaydeHust mapa Bbicokoro nasieHus (HP) ms 3amycka
TypOuHBI, HampuMmep, JUId 3amycka TypOMHBI mapoBoro kommpeccopa 30 w/umm ams
TeHepupoBaHUsl Teria Juisd HarpeBaHus peakropa 20 SMR). B HekoTopbIx BapuaHTax
OCYLIECTBJIEHUSl  YIJI€BOAOPOABI TOIUIMBHOM 4actu SB  yrimeBogopogHOro cwipesi S,
UCTIONIb3YEMbIE B KAUE€CTBE TOIUIMBA, COCTABJISIOT OT MPUONMU3UTENBHO 5 10 mpuOIu3uTeabHo 20,
OT MPHUONM3HUTENBHO 5 N0 MPUOIM3UTENBHO 15, OoT mpubnusuTtensHo 6 10 mpubNU3uTeNBbHO 12
macc.%, wii MeHee yeM npubmusurensHo 20, 19, 18, 17, 16, 15, 14, 13,12, 11, 10,9, 8,7, 6, 5,
4, 3,2 unmu 1 Macc.% OT BCcexX yrieBOIOPOAOB YIIIEBOAOPOIHOTO ChIPbs 5 B pacyere Ha OOIIyIO
Maccy VIJIEBOAOPOAOB B YIJIEBOAOPOAHOM ChIpbe S5, rae olmme yrieBOAOPOAbl COCTOST W3
CYMMBI YIJI€BOAOPOAOB, nmogaHHbIX B peakTop 10 CPO umu peaxkrop 20 SMR nporecca depes
TEXHOJIOTUYECKYIO0 4acTb 5SA, U yrieBOJOPOJAOB, HANpaBIEHHBIX B KaueCTBE TOIUIMBA 4epes3
TOIJIMBHYIO 4acTh 5B.

[0039] Kak npaBuio, mpupOIHbIN ra3 COCTOUT B OCHOBHOM M3 METaHA, HO TAK)KE€ MOJKET
colepKaTh 3TaH, NMpomaH U Ooyiee TsKETble YrieBOAOpoab! (Hampumep, M300yTaH, H-OyTaH,
W30IIEHTAH, H-TICHTaH, FeKCaH U T.JI.), & TAK)Ke OUY€Hb HEOOIbIINE KOJIMIECTBA a30Ta, KUCIOPOa,
OUOKCHJA Yrjepona, COeOUHEHUN cepbl w/uiau Boxabl. [IpupomHbIi Ta3 MOXKET ObITh
NPENOCTaBIE€H W3 PA3JIMYHBIX HCTOYHUKOB, BKJIKOYAs, HO HE OrPaHUYMBAsCh MMM, Ta30BbIE
MECTOPOXKACHUS, HEPTSIHbIE MECTOPOKACHUS, YrOJbHbIE MECTOPOXKICHHs, THAPOPA3PhIB

MECTOPOKACHHN CJIAHLIEBOTO ra3a, Ouomaccy, CBaJOYHBINA ras W T.I., WIM UX KomMOuHanuu. B
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HEKOTOPBIX BapUaHTaxX OCYLIECTBJIEHUs cMech peareHToB 1y CPO u cmeck pearentos asisg SMR
MoskeT Bxirrouatb CHy u Os.

[0040] IIpupomHbIii ra3 MOXKET COmepKaTh JIFOOOE MOAXOAsINee KOJMUYeCTBO MeTaHa. B
HEKOTOPBIX BapUaHTaX OCYIIECTBJIEHUS MPUPOAHBIN ra3 MOXeT copep:kaTh Ouoras. Hampumep,
NPUPOIHBIN a3 MOXET COAepkKaTh OT NMPUOIM3UTENbHO 45 Moab.% 1o mpubnusurenbHo 80
MoJb.% MeTaHa, OT npuOmmsutenbHo 20 Monb.% 10 mpubnusutenabHo 55 Monb.% auokcunaa
yriepona, 1 MeHee 4eM NpuOIn3uTeNbHO 15 Moib. % asora.

[0041] B HEKOTOPBIX BapUaHTAX OCYLIECTBICHHS MPUPOIHBIN ra3 (MM YIrIeBOAOPOTHbIH
NOTOK 5) MoskeT BKIoUaTh CHy B KOJIMYECTBE, MPEBBILIAIOIIEM HIIH PABHOM MPUOIU3UTENBHO 45
MOJIb.%, aJbTEPHATHBHO TNPEBBIMIAIOIEM WM paBHOM npubmusutenbHo S50  mounb. %,
AJIbTEPHATHBHO TMPEBBIIAKONIIEM HJIH PABHOM NPUOIM3UTENBHO 55 MOJb.%, albTepHATHBHO
NPEBBIIAOINEM WA PAaBHOM MPHOIM3UTENBHO 60 MOb.%, albTePHATUBHO MPEBBIIAOIIEM HITH
paBHOM TpUONU3UTENBHO 65 MOJdb.%, aJbTEPHATUBHO TPEBBIIIAIOIEM HJIH PABHOM
npubnu3uTensHO 70 MoJb.%, aJbTEPHATUBHO MPEBBIIANOLIEM HIIH PABHOM MPUOIM3UTENBHO 75
MOJb.%, aNbTEPHATHBHO TNPEBBIMIAIOIEM WM paBHOM npubmusutenbHo 80 wmounb. %,
ANbTEPHATHBHO MPEBBINAIONIEM WM PABHOM MPHONM3UTEIbHO 82 MOb.%, albTEepPHATHBHO
NPEBBIIAOINEM WJIA PABHOM MPHOIM3UTENBHO 84 MOb.%, anbTepHATUBHO MPEBBIMIAOIIEM HITH
paBHOM TnpuOMM3NUTENBHO 86 MOJIb.%, aJBTEPHATUBHO TPEBBIIIAIOIEM HJIH PABHOM
npubIu3nuTENBHO 88 MOJb.%, aJbTEPHATUBHO MPEBBIIAIOLIEM HIIH PABHOM NMPHUOIH3UTENBHO 90
MOJIb.%, aNbTEPHATHBHO TNPEBBIIIAIOIMEM WJIH paBHOM npubmusutenbHo 91 mounb. %,
aJbTEPHATHBHO MPEBBINAOIIEM WM PAaBHOM NPUONIM3UTENbHO 92 MOib.%, ambTepHATUBHO
NPEBBIIAIOINEM WM PABHOM NMPHOIM3UTENBHO 93 MOb.%, anbTepHATUBHO MPEBBIMIAOIIEM UITH
paBHOM npubau3uTeNnbHO 94  Monb.%, aNbTEPHATHMBHO IPEBBILAIOIEM WIH  PABHOM
npuOIM3UTENBEHO 95 MOJb.%, ANBTEPHATHBHO MPEBBIIAOIIEM HIIM PABHOM MPUOIH3UTENBHO 96
MOJb.%, QJbTEPHATUBHO MPEBBLIMIAIONIEM IJIM pPaBHOM npuOIM3uTenbHo 97  moub.%,
ANIbTEPHATHBHO MPEBBIIIAIOLIEM HJIH PABHOM MPHOIH3UTENHO 98 MOJb.%, WK albTEPHATHBHO
NPEBBIIAOINEM WK PABHOM MPUOIU3UTENBHO 99 MOob. %.

[0042] B HEKOTOpBIX BapHAHTAX OCYIIECTBJIEHUS YTIEBOAOPOAHOE ChIPbE S, MPUTOAHOE
st npumeHeHust B peakuun CPO u SMR, kak onmcaHo B HacTosieM OMHCAHWUH, MOKET
cogepxatb C;-Cg yrimeBomoponsl, a3oT (Hampumep, ot npudbmausutensHo 0,1 mons.% nmo
npubnusutensHo 15 monb.%, ampTepHaTMBHO OT npubmusutensHo 0,5 ™omb.% 1o
npubnusutensHo 11 monb.%, amprepHaTMBHO OT npubmusuTensHo 1 Momb.% 1o
npubnusuTensHo 7,5 Monb.%, WM anbTepHATHBHO OT mnpubmmsurensHo 1,3 mons.% mo
npuOIM3UTENIbHO 5,5 Monb.%) U Auokcun yriepona (Hampumep, oT npubmmsurensHo 0,1
MoJb.% 10 TPUOIU3UTENBHO 2 MOJb.%, ajlbTepHATUBHO OT mpuOmu3uTensHo 0,2 Monb.% 1o
npubnusutensHo 1 Monb.%, WM ajgpTepHaTUBHO OT npudmmsurensao 0,3 monb.% 1o
npubnusutensHo 0,6 Monb.%). Hampumep, yrieBomoponbl, NMPUrOAHBIE M NPUMEHEHHS B
peakunu CPO, kak ONMUCAHO B HACTOSIIEM OMMCAHUH, MOTYT comepxarb Ci-yrimeBomopox (oT
npudmmsuTenbHo 89 monb.% no npubmmsurenpsHo 92 Moib.%); Cr-yrieBomoponsl  (OT

npuOIM3uTeNbHO 2,5 Monb.% g0 npubmmsurensHo 4 wmonb.%), Csz-yrimesomopoasl (OT
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npudmmsutenso 0,5 monb.% po npubmmsurensHo 1,4 monb %), Cs-yrmeBomopoasl (OT
npuommsurensio 0,5 wmomb.% no npubnmusurensHo 0,2 monb.%);  Cs-yriieBogoposl
(mpubmmsurensHo 0,06 Monb.%); u Ce-yraeBomopoas!l (nmpubmusurensHo 0,02 monb.%); u
HeoOs3arenpHO a30T (ot mpubnusurenpHo 0,1 monb.% no mpubmusurensHo 15 moinb.%),
auokcun yriepoaa (ot npubmmsuresabHo 0,1 Mob. % 1m0 npuOau3uTenbHO 2 MOJb.%), UIH Kak
a3ot (npubmmsurensHo 0,1 Monb.% no npubmusuTenbHo 15 Momb.%), Tak U QTUOKCUA yriepoaa
(ot mpubmusurensHo 0,1 monb.% no mpubnusurensHo 2 Moiab.%). Takum obOpasom, cmech
pearenToB s CPO u cmech peareHToB 11t SMR MoxeT comep:kaTh Takue yIJ€BOIOPOABI,
KOTOpble MOryT ObITh mopmaHel B peaktop 10 CPO wu peaktop 20 SMR mnocpeacrsom
TEXHOJIOTMYECKON 4acTu SA yriieBOJOPOAHOIO ChIPbs 5, U MepBON 4acTU 8A MM BTOPOU 4acTH
8B yrneBonopoaoB, COOTBETCTBEHHO, HIIU MO OTAEIbHOCTH.

[0043] Kucnopon, ucnons3yemsiii B cMecu 10 pearenros mist CPO, moxkeT BKIIOYATH
100% xucnopon (rmo cymecTtBy 4ucTbiii O,), ra3000pa3Hblidl KHCIOPOA (KOTOPBIH MOXKET OBITh
NOJIy4eH TMOCPENCTBOM MEMOpPAaHHOW Cemapanuu), TeXHUYECKHH KHUCIOPOX (KOTOPBIH MOKET
COZepKaTh HEKOTOPOE KOJNMYECTBO BO3/AyXa), BO3AYX, OOOTALIEHHBIH KHCIOPOAOM BO3IYX,
KHCJIOPOJICONepIKalie ra3oo0pasHeie coenuHeHus: (Hampumep, NO), KucIopomcomepskaiiie
cmecu (Hampumep, O./CO,, O,/H,0, 0,/H,0,/H,0), rerepaTopbl OKCHpAaTUKaIoOB (HampUMep,
CH3;0H, CH;0), renepaTopbl THAPOKCHJIBHBIX PaIWKaJOB W T.I., WIH HX KOMOWHAIUU.
Kucnopon mosxer nonasatbcs B peaktop 10 CPO uepe3 KucaopoaHyro JUHUIO 12, B HEKOTOPBIX
BApUAHTAaX OCYIIECTBJIEHUs, WJIU JAPYIHMM IyTeM (Hampumep, BMeCTE€ C I€PBOH YaCThIO
yIJIEBONOPOAOB 8A WM OABEPTHYTOH TEIIOOOMEHY NepBOi 4acThio 8A").

[0044] B HEKOTOpPBIX BapuUaHTax OCYLIECTBJIEHUs cMech peareHToB uisi CPO B peakrope
10 CPO moxeTr xapaKTepu30BaThCS MOJIIPHBIM COOTHOILIEHHEM yriepoaa u kuciopona (C/O),
MEHBUIMUM HJIM PAaBHbIM NpPUOMH3UTENBHO S:1, anbTEepHATUBHO MEHBIIUM WM PAaBHBIM
npubau3uTensHo  4:1; ampTEpHATHBHO MEHBLUIMM WIM PAaBHBIM NPHONIM3UTENBHO 3:1;
ANIbTEPHATHBHO MEHBIIUM MJIM PaBHBIM MPUOIM3UTENBHO 2,0:1, aqbTepHATUBHO MEHBIIUM WU
paBHBIM MPUOIU3UTETHHO 2,41, aTbTEPHATUBHO MEHBIIMM WA PaABHBIM MPUOIU3UTEIBHO 2,2:1,
AJIbTEPHATHBHO MEHBLINUM WU PAaBHBIM NMPUONU3UTENBHO 2:1, aNbTEpPHATHBHO MEHBLINM HJIH
paBHBIM MpUOIM3UTETHHO 1,9:1, aNbTepHATUBHO MEHBIITUM WJIM PAaBHBIM NpUOIM3uTeNsHO 1,811,
ANBTEPHATHBHO  MEHBIIMM  WJU  paBHBIM  npuOmmsutenbHo  1,75:1,  ambpTepHATHBHO
NPEBBIIAIOINEM WJIA PAaBHOM MNpHOIM3UTENbHO 1,4:1; ambTepHATHBHO MNPEBBIIAIOLIEM HIIH
paBHOM TPUOTU3UTENBHO 2:1, albTEpPHATHBHO NPEBBIIIAIONEM MM PABHOM MPHOIM3UTEIBHO
2,2:1, anbTEpPHATUBHO MPEBBINAIOIIEM WM PAaBHOM NpHOMM3UTENbHO 2,4:1, aibTepHATHBHO
MPEBBIIIAIOIIEM WM PABHOM MPUOIU3UTEBHO 2,6:1, anbTepHaTUBHO OT mpubiusurensHo 0,5:1
1o npubnusutensHo S:1; ampTepHaTHBHO OT npuOmsuTenbHo 1,4:1 no mpubnusurensHO S:1;
anpbTepHaTHBHO OT mnpubmmsurensHo 0,5:1 no mpuOmusurtensHo 3:1, anbTEpPHATHBHO OT
npudmmsutensHo 0,7:1 no npubnusurensHo 2,5:1, agprepHaTHBHO OT npubdausnreabHo 0,9:1 no
npubnusutensHo 2,2:1, anprepHaTHBHO OT mnpuOmmsurensHo 1:1 po mpubnusurensHO 2:1,
anbTepHaTHBHO OT mnpuOmmurensHo 1,1:1 mo mpubnmsurensHo 1,9:1, anpTepHATUBHO OT

npubnusutensHo 1,5:1 no mpubnusurtensHo 2,5:1, anbTepHaTUBHO OT npuban3uTensHo 1,6:1 no
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npubnusutensHo 2,5:1, anprepHaTHBHO OT mnpuOmmsurensHo 2:1 po mpubnusutensHO 3:1,
aNbTEPHATHUBHO OT mpubmusurensHo 2,2:1 no npubmusurensHo 3:1, anbTepHATHBHO OT
npubnusuTensHo 2,4:1 1o nmpubnusuTtenbHo 3:1, WK anbTEPHATUBHO OT MPUOIU3UTENBHO 2,0:1
no npudmmsurensbHo 3:1, rae MonsapHoe cooTHowmeHue C/O OTHOCHUTCS K OOIIEMy KOJMYECTBY
Mosb yraepoaa (C) B yruieBOZOpomax B CMECH PEareHTOB, AEJICHHOMY Ha o0liee KOJMYEeCTBO
Moutb kuciopoza (O,) B cMecH peareHTOB.

[0045] Hanpumep, KOoraa eqUHCTBEHHBIM HCTOYHUKOM YIJIepOAa B CMECH PEareHTOB JJIs
CPO B peaktope 10 CPO sBnsercs CH, (Hanmpumep, mnonaBaeMmbiii dYepe3 MEPBYIO
yIJIEBOJOPOAHYI0 YacTh 8A yIJIEBOAOPOJOB B TEXHOJIOTMYECKOM dYacTu SA), MossipHOE
cootHomenne CH4/O, sBnsiercst Takum ke, Kak U MoJisipHoe cooTHomenue C/O. B kadecTtse
apyroro mpumepa, korma cmech peareHtoB 1 CPO copepxxut, momumo CHi, npyrue
WUCTOYHUKU yriieponaa, Takue kak 3taH (C,Hg), mpoman (CsHg), Oyran (C4Hyp), u T.4., MonsipHOE
cootHomeHne C/O yuuTBIBAET KOJIMYECTBO MOJIb YIJIEPOa B KAKAOM COeNMHEHNH (Harpumep, 2
mouib C B 1 monb C,Hg, 3 mone C B 1 monbs CsHg, 4 mons C B 1 mone C4Hjp, 1 T.11.). Kak Oyner
MOHSATHO CIELUAINCTY B JAHHOH OOJACTH M C MOMOINBIO HACTOSIIErO OMHCAHHS, MOJIPHOE
cootHomenne C/O B cmecu peareHToB st CPO MoxkeT ObITh CKOPPEKTHPOBAHO, TAKXKE KaK U
Apyrye TEXHOJIOTUYECKUE MapaMeTPhl peakTopa (HarpuMep, TEMIIEpaTypa, AaBlIeHHe, CKOPOCTh
NOTOKa W T.JA.) ANl OOeCredyeHus CHHrasa C >KelIaeMbIM COCTaBOM (HampuMep, CHHra3 ¢
JKeJTaeMbIM MOJsipHBIM cooTHommeHneM H,/CO; cunras ¢ sxenaembiM copeprxkanuem CO;; u T.10.).
Monsipaoe cootHomerne C/O B cmecu peareHToB 1t CPO MokeT ObITh CKOPPEKTUPOBAHO IS
o0ecrieueHHs1 JKeNaeMOro KOJIMYeCTBA HEKOHBEPTHPOBAHHBIX YIJIEBOAOPONOB B CHHIrase.
Mounsipaoe cootHomenue C/O B cmecu peareHToB 111 CPO MokeT ObITh CKOPPEKTUPOBAHO Ha
OCHOBe BbIXOHON Temmnepatypbl CPO nnis cHukeHus (Hanpumep, MUHUMM3ALMN) COAEPKAHHS
HEKOHBEPTUPOBAHHBIX YIJIEBOJOPOJIOB B CHHra3e B BbIXoJsIIeM rnotoke 15A u3 peakropa CPO.
Kak Oyzmer MOHATHO CHEUANNCTy B JAaHHOH OOJACTH M C MOMOIIBIO HACTOSILIErO OIMCAHMS,
KOIJla CHHTra3 jJaljiee HCIOJIb3yeTCsl B MPOLECCe MPOU3BOICTBA METAHOJA, HEKOHBEPTHPOBAHHBIE
yIJIEBOAOPOABI, MPUCYTCTBYIOIINE B CHHIa3€e, MOTYT HEXeJaTeIbHbIM 00pa30M HAKAIUTMBATHCS B
PEaKIIMOHHOM KOHTYpE JJIsl CHHTE3a METAHOJIa, TeM CaMbIM CHUXKast 3((HEKTUBHOCTb Mporecca
IIPOU3BOJICTBA METAHOIIA.

[0046] B nHexoropbIx BapuaHTax ocyuiecTBieHust peaktop 10 CPO, mpuromsii ans
NMPUMEHEHUsT B paMKax Hactosimero usobperenust (Hampumep, peakrop 10 CPO) moxker
BKJIFOYATh TPYOYATBhI pPEaKTOp, PEaKTOp HENPEPbIBHOTO NOTOKA, PEAKTOP C HEMOABHKHBIM
CJIOEM, PEAKTOp C ICEBAOOKWKEHHBIM CJIO€M, PEaKTOp C IMOJABIKHBIM CIIOEM, PEaKTOp C
LUPKYJIUPYIOIIUM TICEBIOOKIDKEHHBIM CIIOEM (HammpuMep, PeakTop MO THUIY JU(T-peaKTopa),
pEeaKTop C MEHHBIM CJIOEM, PEAKTOP C KHUIIALIUM CJIOEM, PEaKkTOp C POTALUMOHHON CYLIMJIBHOM
MEeYbl0 U T.II., WA UX KOMOWHAIMU. B HEeKOTOpBIX BapuaHTax ocymectsieHus: peakrop 10 CPO
MOJKET BKJIFOYATh PEAKTOP C LHUPKYJIUPYIOIUM TICEBIOOKIKEHHBIM CIIOEM, TAKOH KaK PeaKTop
1o THIy JU(T-peakropa.

[0047] B HekoTopbIx BapuaHTax ocyiectBieHuss peaktop 10 CPO  moxer

XapaKTepu30BaTbCsl MO MeEHbIIEH Mepe OJHUM JKCIUlyaTaluoHHbIM mapamerpom CPO,
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BBIOpPAHHBIM M3 TPYMIIBL, COCTOALIEH u3 TemnepaTypsl peaktopa CPO (Hanmpumep, Temreparypa
cnost karanmuzatopa CPO);, temmeparypbl cbipbsa s CPO (Hanpumep, Temmeparypa cMecu
pearentoB mnsi CPO); ueneBoit Temmneparypsl Bbixoasiero nortoka u3 CPO; nasnenust 8 CPO
(marpumep, nasneHue B peakrope nisi CPO); Bpemenn xonrakra npu CPO (Hanpumep, Bpems
KoHTakTa B peakrope 1yt CPO); monsprHoro cootHowmenuss C/O B cmecu pearentoB aist CPO;
MOJISIPHOTO COOTHOIIEHus mapa u yriepona (S/C) B cmecu pearentoB st CPO, roe monsipHOoe
cootHomenne S/C orHOocuTCsl K oOmemMy komudectBy moisib Bomel (H,O) B cMecu peareHTOB,
JEJIEHHOMY Ha 0o0lee KOJauuecTBO MoJb yriepona (C) B yriieBogopoaax B peakiuOHHON CMECH;
U ux KoMOuHaimu. JIis meneil HacTosImero n300peTeHus: TeMmnepaTypa BhIXOISIIETrO MOTOKa U3
CPO mnpencrasisier coboii Temmeparypy CuHrasa (HampuMep, BBIXOISLIErO NMOTOKAa CHHIasa,
nepBoro cuHrasza 15A), u3MepeHHyr0 B TOUKe, Tl CHHIra3 BhIXoauT u3 peakrtopa CPO (peaktop
10 CPO), Hanpumep, TeMIiepaTypy CHUHra3a, M3MEPEHHYIO Ha BBITYCKHOM OTBEPCTHH PEAKTOpa
CPO, temneparypy BBIXOISIIErO MOTOKA CHHrasa, TEMIIEPATYPY BBIXOISINErO MOTOKA CHHIa3a
Ha BbIxoze. Jlis meneit HacTosero m3o0peTeHus: TeMreparypa Bbixoxsmero moroka u3 CPO
(mampumep, wmeneBas  Temmeparypa  Beixomsmero mnoroka w3 CPO)  cuwmraercs
SKCIUTyaTaMOHHBIM mapameTpoM. Kak Oyzer MOHATHO CHEenHWaincTy B AaHHOW oOjacTu U ¢
MOMOIIBEO HACTOSIIIEr0 OMUCAHMSI, BBIOOP TEXHOJOTHYECKHX mNapameTpoB mis peaktopa CPO,
Takux kak Temmeparypa cbipps 1ias CPO,; nasnenune B CPO; Bpemsi koHtakta mnpu CPO;
mossipoe cootHouieHue C/O B cmecu pearentos s CPO; momnsipHoe cootHowenue S/C B
cmecu peareHtoB it CPO um T4 ompenenseT TeMIepaTypy BBIXOMSIIErO IMOTOKA CHHIas3a
(HarmpuMmep, BBIXOASALIETO NMOoToKa cuHrasa 15A u3 peakropa CPO), a Taxke cocTaB BBIXOSINETO
MOTOKa CHHras3a (Hampumep, CHHrasa B BbIXonsmeMm mnortoke 15A u3 peakropa CPO). Kpome
TOro, M Kak OyJeT MOHSATHO CIELUAJUCTy B AaHHOW OOJNACTH M C TMOMOLIBIO HACTOSIIEro
OIMCaHUs, MOHUTOPHMHI TeMIepaTypsl BeIxopsmero noroka n3 CPO wmoxer obecreunBarhb
OOpaTHYXO CBA3b [UII M3MEHEHUs JAPYIHX OSKCIUIYaTAlMOHHBIX IapaMeTpoB (Hampumep,
temriepatypa ceipbsi ansa CPO; naeBnenue B CPO; Bpems kxonrakra npu CPO; monspHOe
cootHoweHne C/O B cmecu pearentoB mnss CPO; momsipHoe coorHomenue S/C B cmecH
pearertoB mist CPO u T.1.) nmpu HEOOXOAMMOCTH ISl COOTBETCTBUS TEMIIEPATYPbI BBIXOSIIErO
noroka u3 CPO ueneBoii Temneparype Boixozsiiero notoka us CPO. bonee Toro, u xak Oyzaer
MOHSATHO CIEIMAJNCTy B JAHHOW OOJACTH M C TMOMOIIBI0 HACTOSIIETO OIMUCAHUS, LeJIeBast
Temneparypa Beixomsmero noroka u3 CPO mpencrasisier coOOl JkenaemMyro TeMIIEpaTypy
Bexomsimero noroka u3 CPO, u Temneparypa Beixomsmero mnoroka w3 CPO (Hampumep,
U3MepeHHast Temmeparypa Beixomsmero mnotoka u3 CPO, ¢akrtudeckas Temreparypa
BbIxOmsmero noroka u3 CPO) Moxer coBmamaTe WJIM MOXKET HE COBMAAaTh C ILEJEBOH
TeMrepatypoi Beixonsimero moroka u3 CPO. B BapuaHTax OCylLIeCTBIEHUs, TIe TEMIIEpaTypa
BbIxOsero noroka u3 CPO ornmuaercss OT weneBod TeMnepaTypsl BBIXOASINETO MOTOKA M3
CPO, onuH WM HECKOJBKO 3KCIUTyaTalMOHHBIX napamerpoB CPO (Hampumep, Temmepatypa
ceippst it CPO; nasnenue B CPO; Bpems xoHtakta npu CPO; monspHoe cootHowmeHue C/O B
cmecu pearentoB st CPO; momsipaoe cootnomenue S/C B cmecu pearentos st CPO; u T.11.)

MOKHO KOPPEKTHPOBaTh (Hampumep, MOAM(ULMPOBATH), UYTOOBI TEMIIEPATypa BBIXOASIIETO
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noroka u3 CPO coorBercTBOBaja (Hampumep, ObLa TaKOW K€ Kak, COBMAjajia C) LEJeBOM
temneparype Bbxopsamero noroka uz CPO. Peakrop 10 CPO moxer padoraTe mpu JTr0ObIX
NOAXOMALINX SKCIUTYaTallMOHHBIX IIapaMeTpax, KOTOpble MOryT OOecreYrBaTh CHHra3 cC
JKEJTaeMbIM COCTaBOM (HAmpUMep, CHHIa3 C JKeJlaeMbIM MOJISIpHBIM cooTHomenuem H,/CO;
CHUHTa3 ¢ xkeynaeMbiM coneprkannem COo; U T.11.).

[0048] Peaktop 10 CPO mMoxer xapakrepuszoBaThCsl TemrepaTypoil cbipbst 1is1 CPO ot
npubnusutensHo 25°C no npubnmsurenbHo 600°C, aapTepHaTHBHO OT npubausuTensHo 25°C
no npubmusutensHo 500°C, anbrepHaTUBHO OT mpubmmsureabHo 25°C 1o npubIH3UTETHHO
400°C, anprepHaTUBHO OT npuOmm3uTenbHo S0°C no npubmusutensHo 400°C, aabTepHATUBHO
ot npubnusutensHo 100°C no mpubnusurensHo 400°C, WM ajlbTEPHATUBHO MEHEE YeM MU
poBHO npubIH3UTENBEHO 550, 540 wnn 535°C.

[0049] PeakTop 10 CPO MoxeT XapakTepru30BaThCs TEMIIEPATYPOI BBIXOSIIETO MOTOKA
u3 CPO (manpumep, uenesasi temmneparypa Bbixoasimero noroka u3 CPO), npesbimaromeii uiu
paBHOll mpuOmmurensHo 300°C, mpeBblmarOIeld WM paBHOW mnpuOmusutensHo 600°C,
ANbTEPHATHBHO TPEBBIMIAOIIEH WM paBHOW mnpuOmmsurensHo 700°C,  anbTepHATHBHO
npeBbIIaroIell Ui paBHOH mnpuOmusuTensHo 750°C, ampTepHATHBHO MPEBBILAOINECH TN
pasHo# mpubnusuTenpHo 800°C, aXbTepHATUBHO NMPEBBILIANONIEH WIH PaBHOW MPUOIU3UTEIHHO
850°C, anprepHaTuBHO oT npudmm3uTenpbHo 300°C no npubnusurensHo 1600°C, anpTepHATHBHO
ot npubamurenabHo 600°C no mpubmmsurensHo 1400°C, anbTepHATUBHO OT MPHUOIH3UTEIHHO
600°C no mnpubmmsurensHo 1300°C, anprepHatuBHO OT npubnusurensHo 700°C  nmo
npubnusutensHo 1200°C, amprepHaTHBHO OT npubOMM3UTENbHO 750°C 10 mMpUOIM3HTETHHO
1150°C, amprepHatuBHO oOT mnpudamsutensHo 800°C no mpubmusurensHo 1125°C, wumm
aNbTepHATUBHO OT mpubmm3uTenbHo 850°C no npubnusutensuo 1100°C.

[0050] B wHexoropbix BapuaHtax ocymecteieHuss peakrop 10 CPO  wmoxer
XapaKTepU30BaThCsl JEOOOH MOAXONAIIeN TeMIepaTypoil peakTopa W/WIM TEeMIepaTypoi CJos
karanusaropa. Hanpumep, peakrop 10 CPO mMoxkeT xapakTepru3oBaThCs TEMIEPATYPOH peakTopa
W/WJTN TEMITePATyPO CIIOSI KaTaJu3aTopa, MPeBbIIAoIel Wik paBHON npudmmsuTeabao 300°C,
ANbTEPHATHBHO TMPEBBIMIAOMEH WiIM paBHOW mnpuOmusurensHo 600°C,  anbTepHATHBHO
npeBbIIaroIell uian paBHOH mnpuOmusurensHo 700°C, ampTepHATHBHO MPEBBILAOINECH TN
pasHO# nmpuOnusuTenbHo 750°C, adbTepHATUBHO MPEBBIIANOIIEH WM PAaBHOW MPUOIU3UTEIBHO
800°C, anpTepHATUBHO MpPEBbIIAOIIEH WK paBHOH npudam3urensHo 850°C, aabTepHATUBHO OT
npubnusutensHo 300°C go mpubmusurensHo 1600°C, ambTepHATUBHO OT NPHUOJIH3UTEIBHO
600°C no mnpubmmsurensHo 1400°C, anprepHatuBHO OT npubmusutensHo 600°C  nmo
npubnusutensHo 1300°C, amprepHaTuBHO OT npudm3uTenapHo 700°C no npuOIM3HTETHHO
1200°C, anprepHatuBHO OT mnpubmmsurensHo 750°C  mo mpubmmsurensHo 1150°C,
anbTepHaTHBHO OT npubnu3uTenbHo 800°C no npubnusurensHo 1125°C, wnm anbTepHATHBHO OT
npubnusutensHo 850°C no npubdmmsurensao 1100°C.

[0051] Peaktop 10 CPO mosxker paboTarh mpu JIFOOOM MOAXOASINEM TEMIIEPATyPHOM
npoduiie, KOTOPBIH MOXKET 00eCreunuBaTh CHHIA3 C XKeJAaeMbIM COCTaBOM (HANpUMep, CHHIa3 C

JKeJaeMbIM MOJsipHBIM cooTHomeHneM Ho/COj; cunras ¢ xenaembim copeprxkanuem COs; u T.10.).
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Peakrop 10 CPO moxer pabortarth B anuabaTHUECKNX YCIOBUAX, HEaqHaOATHUECKUX YCIIOBUSIX,
M30TEPMHYECKUX VCIOBHSX, OJM3KMX K HW30TEPMHYECKMM YCIOBUSAX M T.OA. Jlna wnenei
HACTOSALIEr0  M300peTeHusT TEePpMUH  'HeaanadaTU4eCKWe  YCJIOBUsI'  OTHOCHUTCS K
TEXHOJIOTUYECKUM YCJIOBUSIM, TI7l€é PEaKTOp IIOBEPraercs BHEIIHEMY TEIUIOOOMEHY WU
TEIUIONEPEHOCY (HapuMep, PEakTOp HArpeBaeTCs; UM PeakTOp OXJIaKAAETCs), KOTOPbIH MOXET
IPEeACTaBISTh COOOM MPSIMOI TerI0000MeH u/min HenpsiMoit TeriooOMeH. Kak Oyzner moHsTHO
CHELUATICTY B AaHHOH OONAaCTM M C IMOMOIIBIO HACTOSIIErO ONHMCAHMS, TEPMHUHBI "TIPSIMOH
TerooOMeH” u  "HempsiMOW TeryiooOMeH" W3BEeCTHbI CHELMAINCTy B JaHHOW OOJNacTH.
Hanporus, TepMuH "aguadarudeckue yCioBUs" OTHOCHUTCS K YCJOBHSIM IMPOLIECCA, TAE PEaKTOp
HE TIO/IBEPTaeTCsi BHELUIHEMY TEIUIOOOMEHy (HampuMep, peakTop He HarpeBaeTCs, WIH PEaKTop
He oOxyaxpaaercs). [JaBHBIM 00pa3oM, BHEIIHUI TemIooOMeH NOApPa3yMeBaeT CHUCTEMY
BHEIHETO TeryiooOMeHa (HampuMmep, CHCTEMa OXJIAKIACHMS, CHUCTeMa HarpeBaHHs), KOTOpas
TpeOyeT moaBona W/WiIM OTBENEHUS >HEPTUU. BHEIIHWI mepeHOC TeIula TakKe MOXKET OBITh
PEe3yIBTATOM TOTEPHU TEIUIA M3 CJIOS KaTajau3aropa (WM peakTopa) BCIENCTBUE PATUALIIOHHOTO
U3JIy4YEHUs, TPOBOJUMOCTH WJIM KOHBeKUMH. Hampumep, 3TOT TemmooOMeH wu3  Cios
KaTaJIN3aTopa MOXKET OCYIIECTBIISATHCS BO BHEIIHIOK CPEAY WJIM B 30HBI PEAKTOpa A0 U MOCHe
CJIOSl KaTajaus3aTopa.

[0052] [lnst meneil HacTosAmero H300peTeHHs, TEPMHUH 'H30TEPMHUYECKHUE YCIOBHUS"
OTHOCHTCSI K YCIIOBHSIM Tpouecca (Harmpumep, TexHonorndeckuMm mnapamerpam CPO), koropere
00eCcreunBaT MO CYILIECTBY IOCTOSHHYIO TEMIIEpaTypy peakTopa W/WIM CIosl KaTalu3aTopa
(HarpuMep, HW30TEPMUYECKYI0 TEMIIEpaTypy), KOTOopas MOXET ObITh OIpeneneHa Kak
TeMIepaTypa, KOTOpas BapbuUpyeTcs MeHee ueM mnpuOnmsurensHo Ha +10°C, ampTepHATHBHO
MeHee ueM mnpuOnmsutenbHo +9°C, anbTepHaTUBHO MeHee 4yeM mnpubnusurenbHo Ha +8°C,
ANbTEPHATUBHO MeHee 4YeM mnpuOnmmsutenbHo Ha +7°C, ajbTepHATHUBHO MEHee 4YeM
npubamsutensHo Ha +6°C, anbTepHATHUBHO MeHee ueM mnpubiausurenbHo Ha +5°C,
aNbTEPHATHBHO MeHee dYeM mnpuOiam3urenbHo Ha +4°C, anbTepHATUBHO MEHEe ueM
npubnusutensHo Ha +3°C, anpTepHATHMBHO MeHee ueM mnpudbmusurenbHo Ha +2°C, wim
aNbTEPHATHBHO MeHee 4yeM MpuOnmm3uTeNbHo Ha +1°C B peakTope W/WJIH CJIOE€ KaTalu3aTopa,
COOTBETCTBEHHO.

[0053] Kpome Toro, mjsi Liejeil HACTOSLIEro M300pEeTeHUs] TEPMUH 'U30TEPMHUYECKUE
yCJIOBUSI" OTHOCHUTCSI K YCIIOBHSIM mpoiiecca (Hampumep, TexHojormueckue napamerpsl CPO),
3¢ ¢exkTuBHBIM Ui OOECTeYeHHsT CHHIa3a C JKEeJAeMbIM COCTAaBOM (HANpUMEp, >KelaeMoe
mousipHoe cootHommenue H,/CO; sxemaemoe conmepskanue CO,; U T.4.), TAe HU30TEPMUYECKHE
YCIIOBHSI BKJIFOYAIOT BAapPbHUPOBAHHE TEMIIEPATypbl MeHee ueM mnpudbmusutensHo Ha +10°C B
peaxkTope W/WiH CJIoe KaTaiu3atopa. B HeKOTOpBIX BapuaHTax ocyiecTsieHus peakrop 10 CPO
MOKeT paloTaTh MPHU JIOOBIX MOAXOMSAIINX TEXHOJOTHYECKHX IapaMeTpax, KOTOPbIE MOTYT
00ecreunTh H30TEPMHUYECKHE YCIOBHSI.

[0054] [ns uenel HACTOSALIErO M300pPETEHHs, TEPMUH "TIPAKTHUYECKH HU30TEPMUUYECKUE
yCJIOBUSI" OTHOCHUTCSI K YCJIOBHSIM mporiecca (Hampumep, TexHojormueckue napamerpsl CPO),

KOTOpble 00€CHeunBalOT JOBOJBHO IIOCTOSIHHYIO TEMIepaTypy peakTopa W/WIH  Clos
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KaTanu3aTopa (Hampumep, MPaKTUYECKU H30TEPMHUYECKasl TEMIIEPaTypa), KOTOpast MOXKET ObITh

OIperieNieHa Kak TeMIlepaTypa, KoTopasi BapbupyeTcst MeHee ueM npubnusutensHo Ha +100°C,

aNbTEPHATHBHO MEHEE YeM
npudmmsurensHo Ha +80°C,
aNbTEPHATHBHO MEHEe ueM

npubnusutensHo Ha +50°C,
aNbTePHATHBHO MEHee ueM
npubmmsuTensHo Ha +20°C,
aNbTEPHATHBHO MEHEe 4YeM
npubmm3uTeNbHo  Ha  +8°C,

aNbTEPHATHBHO MEHEe 4YeM
npubmmsuTensHo  Ha  +5°C,

AJIBTCPHATHUBHO MCHEE UYEM

npubnusurenbHo Ha  +90°C,
aNbTEPHATHBHO MEHEE YeM
npubnusurenbHo Ha +60°C,
aNbTEPHATUBHO MEHEe ueM
npubnusurenbHo Ha +30°C,
aNbTEPHATUBHO MEHEE 4YeM
npubau3uTeNIbHO Ha  +9°C,
aNbTEPHATHBHO MEHee 4YeM
npudau3uTeNIbHO Ha  +6°C,
aNbTEPHATHBHO MEHEe YeM

npubnusurenbHo  Ha +3°C,

aNbTEPHATHBHO MeEHEee ueM
npubmmurensio Ha +70°C,
aNbTEPHATHBHO MeEHee ueM
npubmmsurensHo Ha +40°C,
aNbTEPHATHBHO MeEHee ueM
npubmsuTenbHo Ha +10°C,
aNbTEPHATHBHO MEHEe 4YeM
npubnusurensHo Ha +7°C,
NbTEPHATHBHO MEHEe 4YeM
npubnusurensHo Ha +4°C,

AJIBTCPHATUBHO MECHEEC HYEM

npubnusutensHo Ha +2°C, WM ambTepHATHBHO MeEHee ueM mnpuoOmmurenbHo Ha +1°C B
peaKkTope /WK CII0e KaTaln3aTopa, COOTBETCTBEHHO. B HEKOTOPBIX BapHaHTaX OCYIIECTBIICHUS
NPAKTUYECKH U30TEPMHUECKHE YCIOBHs 00ECIIEUNBAOT BAPbUPOBAHNE TEMIIEPATYPbI MEHEE UeM
npubnusutensHo Ha +50°C, anmpTepHaTHBHO MeHee 4eM mnpuOnusutensHo Ha +25°C, wmm
aNbTEPHATHBHO MEHee ueM npuOau3uTenbHo Ha +10°C B peakTope W/WIIM CJIO€ KaTajau3aTopa.
Kpowme Toro, muist nenel HacTOsIIEro N300peTeHns MOAPa3yMeBAETCs, YTO TEPMUH "TIPAKTUIECKU
N30TEpMUYECKHUE YCIOBUs" BKIIIOUAET "U30TEpMUUYECKHE" YCIOBUS.

[0055] Bomee Toro, it ULeJedl HACTOALIErO W300peTeHUs, TEPMUH ONHM3KHE K
M30TEPMUYECKUM YCJIOBUSA" OTHOCHUTCS K YCJIOBHUSM Ipolecca (Hampumep, 3KCIUTyaTallOHHbIE
napamerpel 1 CPO), apdexTuBHBIM 17151 0OecreyeHns: CHHrasa ¢ jkeJaeMOM KOMIO3HLUen
(manpumep, xenaemoe MojsipHoe cootHomenne Ho/CO; xemaemoe comepxkanue COs; u T.1.),
rae OnM3kue K HM30TePMUYECKUM YCIOBHS BKJIIOUAT BAPBUPOBAHME TEMIIEPATypbl MEHee 4eM
npubm3uTenbHo Ha +100°C B peakTope W/UjIH Clioe KaTajau3aTopa.

[0056] B HEKOTOpBIX BapHaHTaX OCYIIECTBJIEHHUs CIOCOO, KaK OMHUCAHO B HACTOSLIEM
OMHCAHWH, MOXKET BKJIKOYAaTh mposeneHne peakuun CPO B ONM3KHMX K H30TEPMHUYECKUM
YCIOBHUAX JJIsl TOJIyYEHUs] CHUHTas3a, rae ONM3Kue K HM30TEPMHUYECKUM YCIIOBHUSI BKIIFOYAOT
BapbUPOBAHUE TEMIIEPATYPhl MeHee yeM mpudau3utTensHo Ha +100°C B peakTope w/mim cioe
Katanu3aTopa. B HekoTophIX BapuaHTax ocymiectsieHus peaktop 10 CPO mosxer paborats npu
TFOOBIX MOOXOASIINX MapaMeTpax, KOTOpble MOTYT oOecreunBaTh OMU3KHE K M30TEPMUUECKUM
yCJIOBUSI.

[0057] Bam3kue K HW30TEPMHYECKHM YCJIOBHS MOTYT OOECTIEeYMBATHCS Pa3IUIHBIMU
NepEMEHHbIMU TPOLECCa U KaTalu3aTopa, TAKUMH Kak Temmeparypa (Hampumep, TeriooOMeH
WM TETUIOTIEPEHOC), TaBJICHHE, CKOPOCTh ITOTOKA ra3a, KOHQUrypaLus peakTopa, KOHPUTyparus
CJIOSl KaTalu3aTopa, KOMIIO3ULIMSA CJIOS KaTajau3aTopa, IUJIOL[aAb IONEPEYHOro CeUeHMUs
peaxkTopa, CTyneH4aTas 1ojaya ofaBaeMoro rasa, HarHeTaHue MoJlaBaeMoro rasa, KOMIO3HULMs
NOJIaBA€MOT0 Tas3a M T.IL, WIM X KoMOuHanmu. Kak mpaBuio, U HE OrpaHMYUBAsICh TEOpPHUEH,
TEPMUHBI 'TeruionepeHoc” WM  "TerIooOMeH" OTHOCSTCS

K TEPMUYECKONM SHEPIuH,
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oOMEeHMBaeMOW WJIM MEPEHOCUMON MEXIY ABYMS CHCTeMaMH (HampuMmep, Ba peakTopa, TaKuX
kak peaktop ansi CPO u KpeKuHr-peakTop), U TEPMHUHBI "TerionepeHoc” uiH "TerooomeH”
UCIOJIB3YIOTCS] B3aUMO3aMEHAEMO 15 LieJiell HACTOSIIEero OMUCAaHMUS.

[0058] B HEKOTOpPBIX BapuUaHTaxX OCYLIECTBJICHUs NOCTH)KEHHUE LIENEeBON TeMIepaTyphbl
BeIxopsmero noroka u3 CPO w/wmm OnM3KMX K H30TEPMUYECKUM YCIOBHUH MOXeET OBITh
o0ecreyeHo MOCPeACTBOM TemIooOMeHa WM TerionepeHoca. TernaooOMeH MOKET BKIIFOYATh
HAarpeB peakTopa WM OXJAXIEHHEe peakropa. B HEKOTOpBIX BapHaHTax OCYILECTBIICHHUS
IOCTH)KEHUE IIeJIeBOH TemrepaTrypbl Bbixoasimero noroka u3 CPO w/wmu Omuskux K
U30TEPMHYECKUM YCIOBHIA MOXKET ObITh 00eCreueHO MOCPENCTBOM OXJIaKACHUs peaktopa. B
APYroM BapUaHTE OCYLIECTBICHUS TOCTHKEHHE LIEJIEBOI TeMIepaTypbl BBIXOSIIErO MOTOKA M3
CPO w/wmm Onu3khe K HM30TEPMHUYECKUM YCIIOBHS MOTYT OBITh OOECHEedeHBl TOCPEACTBOM
Harpesa peakTopa.

[0059] B HexkoTOpBIX BapuaHTaxX OCYLIECTBJIEHUs IOCTH)KEHHUE LIEJIEBON TeMIepaTyphbl
BbIxomsmero nmoroka n3 CPO w/mmm ONM3KMX K HM30TEPMHUYECKHUM YCIOBHH MOXKET OBITh
o0ecreyeHo MOCPEACTBOM IPSIMOTO TeruiooOMeHa W/Hiu HempsiMmoro Terutoodmena. Kak Oyner
MOHSATHO CHELHAINCTY B JAaHHOHW OOJACTM M C TIOMOIIBKO HACTOSIIErO OMHCAHUS, TEPMHUHBI
"psiMOit TerIooOMeH" 1 "HeNpsAMOi TeTI00OMeH" N3BECTHBI CIIELUAINCTY B TAHHOW O0JIacTH.

[0060] TermmooOMeH MOKET BKJFOYATh BHEIIHHWHA TETUIOOOMEH, BHEIIHEE OXJIaKICHHE
OXJIAKNAOIIEH JKUIKOCTBIO, PEAKTHBHOE OXJAKACHUE, OXJIAXKICHHE SKUAKHUM a30TOM,
KPUOTE€HHOE  OXJIAXKACHHE, DJJEKTPUUECKOe  HAarpeBaHue, HarpeBaHue  IOCPENCTBOM
SJIEKTPUYECKON Iyrd, MUKPOBOJIHOBOE HArpeBaHHe, pPaAMaLlMOHHOE HArpeBaHHE, COKUTAHUE
NPUPOAHOTO Tra3a, HarpeBaHHEe C UCIOJIb30BAHUEM COJIHEYHOM JHEPrUM, HarpeBaHue
UH(ppaKpacHbIMU JIydyaMH, UCIOJb30BaHUE pa3OaButens B cMecu peareHtoB s CPO, u 1.1,
wim ux KoMmOuHanmu. Hampumep, peakTHBHOE OXJIaXIEHHE MOXET ObITh JOCTUTHYTO
IIOCPEICTBOM NPOBENCHUS HSHIOTEPMUUECKON pPEaKLHH B XOJOIMIBHOM 3MEEBUKE/KOXKyXe,
ACCOLIMMPOBAHHBIX C (HATPUMEp, HAXOMSALINXCS B) PEAKTOPOM.

[0061] B HexoTOpBIX BapuaHTaxX OCYIIECTBJIEHUs NOCTH)KEHUE LEJIEBON TeMIepaTyphl
BbIxomsmero noroka u3 CPO w/wmm OMM3KMX K HM30TEPMHUYECKUM YCJIOBHUH MOXET OBITh
o0ecreyeHo MOCPEACTBOM TEXHOJIOTHYeCKoro Tera u3 peakropa CPO. B apyrux BapmanTax
OCYIIECTBIIEHHsI JOCTH)KEHUE ILEJIeBOH TeMIiepaTyphl Bbixomsmero noroka n3 CPO w/wmm
ONM3KUX K H30TEPMHYECKUM YCJIOBUH MOXeT ObITh 00ecredeHo MNyTeM NOoJayd Tera K
peakTopy CPO. Kak Oyner NOHATHO CHeNUaINCTy B JAHHON 00JIaCTH U C TIOMOIIBIO HACTOSIIIIETO
ormucanus, peakrop a1t CPO Moker ObITb HEOOXOAMMO HarpeBaTb W OXJIAXKIATh JJIs
IOCTIDKEHUsT IIeNIeBOH TeMmreparypbl BbIxomsmero noroka u3 CPO w/mmm Onmuskux K
HU30TEPMUYECKHUM yCIOBHI.

[0062] B HEKOTOPBIX BapHaHTAX OCYIIECTBIIECHHUS TEIIOOOMEH HITH TEIUIONEPEHOC MOTYT
BKJIFOYATh I1O/1a4y OXJAKAAIOIIEro areHra, TaKoro Kak pa3daBHTeNb, B peakTop (Hampumep,
peakrop 10 CPO), nna CHUXKEHHS TeMIlepaTypbl peakTopa W/WINM TeMIIepaTypbl CIIOs
KaTaJu3aTopa, MPU MOBBIIIEHNH TEMIIEPATyPhl OXJIAKAAIOLIET0 areHTa W/ UM U3MEHEHHU (a3bl

OXJIAXKAAKIIECTO arcHra. OXJ'Ia)K)IaIOH_II/II\/'I areHT MOJKET ObITh PCAKTUBHBIM HJIM HEPCAKTHBHbIM.
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Oxnaxgaromuil areHT MOKeT HAaXOOUThCS B JKHIKOM COCTOSHUM W/WIM B TMapooOpasHOM
coctosiHuU. Kak OyzneT MOHATHO CHENUaNCTy B JAHHOW OOJIACTH M C MOMOINBI0 HACTOSIIETO
ONMHUCAHMS, OXJAXKNAIOIIMKA  areHT MOXKeT BBICTYHaTb B KadyecTBE  HMHruOUTOpa
BOCIIJIAMEHSIEMOCTH, HAlpUMep, MyTeM CHI)KEHUS TeMIIepaTypbl BHYTPU DPEAKTOpa, IyTeM
MU3MEHEHUs] KOMIIO3ULMM Ta30BOH CMeCH, MyTEeM YMEHbIIEHHs CrOPaHUs YIJIEBOJOPOJOB IO
JAUOKCUAA YIJIepoaa U T 1.

[0063] B HekoTOpbIX BapHaHTax ocyliecTsieHus cMech peareHToB CPO B peakrope 10
CPO wMoOXeT JOMONHUTENBHO COAepikaTh pa3daBuTeNb, rae pa3daBUTENb Y4YacTBYeT B
IOCTH)KEHUH LIeJIeBOH TemrepaTypsl BbIxomsmiero mnotoka u3 CPO w/unmm Onuskux K
U30TEPMHYECKIM YCIIOBHI MOCPEACTBOM TEIUIOOOMEHA, KaK OMHCAHO B HACTOSIIEM OMHCAHUH.
PazbaBuTens MOXKET BKJIIOUATh BOMY, Nap, UHEPTHBIC ra3bl (HApUMeEp, aproH), a30T, AUOKCHI
yriaepoga W T.I., WM ux kKomOuHanmu. Kak mpaBuio, pa30aBUTENb SIBJISETCS WHEPTHBIM B
orHomenuu peaknuu CPO, Hanpumep, pazdaBurenp He yuacTByeT B peakiuun CPO. Onnako, u
Kak OyJeT MOHATHO CHELUAINCTY B JAHHOH OOJNACTH M C IOMOIUBI0 HACTOSIIErO OMHCAHUS,
HEKOTOphIe pa3baBuTeny (Hampumep, BOAa, map, JUOKCHUI YIJIEPOAa U T.A.) MOTYT IPETepPIeBaTh
XUMHYECKHE peakuuu, oTianuyHble oT peakuun CPO B peakTope, W MOTYT HU3MEHSTh COCTaB
KOHEYHOT'O CHHIa3a, Kak 0ojiee mogpoOHO OMMCAHO HU)KE B HACTOSALIEM ONHMCAHUH, B TO BPEMs
Kak npyrue pazoasutenu (Harpumep, a3oT (N3), apros (Ar)) MOTYT He Y4aCTBOBATh B PEAKIIUSIX,
KOTOpbI€ M3MEHSIOT KOMITO3MLMI0 KOHEYHOro cuHrasa. Kak Oyaer MOHATHO CHEeNMaIHNCTy B
TaHHOW O0JIACTH M C MOMOIIBI0 HACTOSINErO ONUCAHMSA, Pa30aBUTENIb MOKET HCIOJIb30BATHCS
11 BAPBPHPOBAHHUS COCTaBAa KOHEUHOIO CHHrasa (Harmpumep, CHHIas3a B BBIXOJIIEM MOTOKe 15A
u3 CPO). Pa3baButenp MOXKeT MNPUCYTCTBOBaTb B cMecu peareHToB it CPO B mobOom
MOJXOALIEM KOJTUYECTBE.

[0064] Peaktop 10 CPO wmoxer xapaktepuszoBaTbecsi nasieHunem CPO (Hampumep,
JlaBJIeHHE peakTopa, M3MepeHHoe Ha Bbixoae M3 peakropa CPO umum B ero BbIMyCKHOM
OTBEPCTHH), MPEBBbIIIAKINMM HWIA pPaBHbIM mnpuOmusutensHo 1 Oap wm.a.  (M30BITOYHOrO
JaBJIEHHsI), AJbTEPHATHBHO TPEBBIMIAOIIUM WM paBHbIM mnpubmmsureasbHo 10 OGap wu.n,
AJIbTEPHATHUBHO TPEBBIIAIOLINM WIH PaBHbIM NpuOIM3uTeNbHO 20 0ap H.J., aJbTEPHATHBHO
NPEBBIIAIOINNAM WIA PABHBIM MPUOIM3UTENbHO 25 0ap W.1., aJbTePHATUBHO MPEBBILIAIOIIIM
WK paBHbIM npubmmsurenbHo 30 6ap WA, aTbTEPHATUBHO MPEBBILAIOIINM M PaBHBIM
npuOIU3NTENBHO 35 6ap U.A., AIbTEPHATUBHO MPEBBIIAIOLIIM WIH PABHBIM NPHOIM3UTETBHO 40
O6ap W.A., aJlbTEPHATUBHO TPEBBIIIAOMIUM WIA paBHbIM mnpuoOmmsurensao 50 Oap wu.n.,
aNbTEPHATHBHO MeHee ueM mnpuommsurenbHo 30 Oap WM., anbTePHATHBHO MEHEE YeM
npubnusuTensHo 25 0ap W.4., albTePHATUBHO MeHee deM mnpubmmsurensHo 20 Gap wu.n.,
aNbTEPHATHBHO MeHee 4eM Npuoau3uTenbHo 10 Oap u.a., aNbTepHATUBHO OT MPUOIU3UTENBHO |
Oap n.a. no mpubmmsutrensHo 90 Oap W.A., aJbTEePHATUBHO OT MpuOIM3UTENBbHO 1 Gap m.a. 1o
npubnusutensHo 70 Gap WA, ambTEPHATHBHO OT NPUOIU3UTENBHO bap wm.na mo
npubnusutensHo 40 OGap uW.A., ambTEPHATHBHO OT NPUOIU3UTENBHO Oap wm.na. no

npubnusutensHo 30 Oap WA, ambTEPHATHUBHO OT NPUOIU3UTENBHO Oap wm.na. mo

S S G G S —y

npubnusuTensHo 25 Oap WA, aNbTEPHATHUBHO OT NPUOIU3UTENBHO Gap wm.na. no
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npubnusutensHo 20 Oap wW.A., ampTepHATHMBHO OT npubmusurensHo 1 Oap wma. 1o
npubnusutensHo 10 Gap wm.pa., anprepHaTHBHO OT mnpubmmsurenpHo 20 OGap wu.a. 10
npubnusutensHo 90 OGap w.A., anpTepHATHMBHO OT mnpudnmsurensHo 25 Oap wu.a. 10
npuOIM3uTeNIbHO 85 Oap W.A., WIM ajmbTepHATUBHO OT mnpudbmusurenpbHo 30 Oap w.a. 1o
npubansutensHo 80 Oap u.1.

[0065] Peaktop 10 CPO moxer xapaxkTepu3oBaTbCsi BpeMeHeM KkoHTakta B CPO ot
npubnusutensHo 0,001 MuyucekyHapl (MC) 10 MPUOIM3UTENBHO 5 CeKyHN (C), aIbTepHATHBHO
ot mpubmusutenbHo 0,001 Mc no mpubausuTenbHo 1 ¢, anbTEPHATHBHO OT MPHOIU3HTEIBHO
0,001 mc mo mpubmmsurensro 100 mc, amprepHatBHO OT npubmu3urenpbHo 0,001 mc no
npubnusuTensHo 10 Mc, anprepHaTUBHO OT npuOIM3uTensHo 0,001 MC 10 MPUOTU3UTENBHO S
MC, WJIH aJIbTEpPHATUBHO OT npudmusutenpHo 0,01 mMc no mpubmusutensHo 1,2 mc. Kak npasuiio,
BpeMsl KOHTaKTa pPEaKTOpa, COJEpKallero KaTalu3aTop, OTHOCUTCS K CpedHeN BeluduHe
BPEMEHH, KOTOPOE COEAMHEHHUE (HarpuMep, MOJIEKYJia STOrO COSAMHEHHS) MPOBOIUT B KOHTAKTE
C Karajnu3atopoM (HampuMep, B CJO€ KaTajiu3aTropa), HampuMmep, K CPEAHEMY KOJIUYECTBY
BPEMEHH, KOTOpOE€ 3aHHMAeT TPOXOXKACHHE COCOUHEHUs (HampuMep, MOJIEKYJbl 3TOTO
COeIMHEHMsI) uepe3 CJION KaTaiau3aropa. B HEKOTOpBIX BapHaHTaX OCYINeCTBIeHHs peakTop 10
CPO MoOxeT XapakTepu3OoBaThCs BPEMEHEM KOHTakTa OT mnpuommsurensHo 0,001 mc nmo
NPUOIU3UTENBHO 5 MC, WM aJbTEPHATHBHO OT npuOmmsutenbHo 0,01 Mc 10 mpubIu3nuTeNnbHO
1,2 mc.

[0066] Bce skcnmyatanuonssie napamerpsl CPO, onucaHHble B HACTOSIIEM OMMCAHUY,
SIBJISIIOTCS] IPUMEHUMBIMH JUIsl BCEX U3 BaPUAHTOB OCYILIECTBJICHMs], ONUCAHHBIX B HACTOALIEM
OIHCAHWH, €CIM HEeT UHBIX yka3aHui. Kak Oyzer MOHATHO CHenuaiucTy B JaHHOH 0OJacTu H €
MIOMOIIBIO HACTOSIIErO OMUCAHUS, KaXKIbIH dKCIuTyaTanuoHHbIH mapametp CPO moxer ObITh
CKOPPEKTHPOBaH IJisi OOECIeYeHMs JKeJaeMOro KadecTBa CHHrasa (HarmpuMep, BbIXOISIINH
notok 15A u3 peaktopa CPO), Takoro kak CHHra3s ¢ JKeJaeMbIM COCTABOM (HAIMPHUMEp, CUHTa3 C
JKeJaeMbIM MOJISIpHbIM cooTHotneHueM H/CO; cunras c skemaembim comepskanuem CO; u T.1.).
Hanpuwmep, skcryaraunonasie mapamerpbl CPO MOXXKHO KOPPEKTHPOBATh IJIsl OOECTIeYeHUs
NOBBILIEHHOTO cofepxkaHust Hy B cuHrase. B kadectBe npyroro mnpumepa, 5KCIUTyaTal[HOHHbIE
napamerpel CPO MOXHO KOPPEKTHPOBATh Ui O0eCreYeHus] CHIKeHHOro copepykanusi CO, B
cuHrasze. B kadectBe npyroro mpumepa, 3KcrutyatanuoHHble mapamerpsl CPO moryt ObITh
CKOPPEKTHPOBaHbl Uil  OOECHEeYeHHMsT CHWKEHUS  COAEpPXKAHUS  HEeNpOpearupoBaBIINX
yIJIeBONOPOAOB (Hampumep, Herpopearuposasimero CHy) cunrasa.

[0067] B HekoTopbix Bapuantax ocyuectBieHus: peakrop 10 CPO xapakrepusyercs: mo
MEHbBIIEH Mepe OIHUM OJKCIUTyaTauuoHHbIM mapamerpoM CPO, BbIOpaHHBIM U3 TPYIIIB,
cocrositei U3 BXomHou Temmeparypbl CPO ot mpubmusurensro 200°C 1o mpuOIU3UTENBHO
550°C; temmeparypbl Ha Bbixoge u3 CPO or mpubmmurensho 600°C o mpuOIU3UTENBHO
1400°C; nasnenuss B CPO ot mpubnusurensHo 1 Oap w.a. no npubmusurensHo 90 Gap w.n.;
Bpemenn koHTakTa B CPO ot mpubnusurensao 0,001 MusuucekyHabl (MC) 10 TPUOIH3UTENBHO
5 cekyHn (c); MOJISIPHOTO COOTHOIIEHUs yriepona u kuciopona (C/O) B cMecu peareHTOB IS

CPO or npubmmsurensio 1,4:1 mo mpubnusurenvHo 5:1, rae momsipHoe cootHowmenue C/O
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OTHOCHUTCSI K 00memMy koimuecTBy Mousib yriepona (C) yrieBomopoAaoB B CMECH PEareHTOB,
JEeJeHHOMY Ha o0Iee KOJW4ecTBO MOJb kuciopoma (O;) B CMeCH pPeareHTOB, MOJSIPHOTO
cootHoweHus nmapa u yriepona (S/C) B cmecu pearentroB st CPO ot npubmusurensHo 0 1o
npubnusuTensHo 2:1, rae MonsipHoe cootTHoweHne S/C OTHOCUTCS K 00IeMy KOJIMYECTBY MOJb
Bonbl (H,O) B cmecu peareHTOB, neneHHOMy Ha oOmee kosnndectB Mok yriaepoxa (C)
yIJAeBOAOPOAOB B CMECH pEareHToB, W UX KoMOuHaumii. B HEKOTOpBIX BapHaHTax
ocyuectsieHus peakrop 10 CPO xapakTtepusyercst MOJISIpHBIM COOTHOIIEHHEM Mapa U yriepoaa
(S/C) B cmecu pearentoB misi CPO or mpubnusurensro 0,05:1 mo npubnusurenpHo 1:1, oT
npubnusutensHo 0,1:1 no npubmmsurensro 2:1, ot npubnusutensho 0,1:1 1o npubau3uTensHO
2:1, wnu paBHbeiM pudm3uTenbho 0,1, 0,2, 0,3, 0,4, 0,5, 0,6, 0,7, 0,8, 0,9 wnu 1,0.

[0068] Peakust CPO siByisieTcsi S9K30TepMUYECKON peakiuel (Harmpumep, reTeporeHHas
KaTAJIMTHYECKAs] PEAKLIUs, SK30TEPMUYECKasl FeTEPOreHHas KaTAIUTHYECKasi PEAKLUsl), KOTOPYIO
OOBIYHO MPOBOIAT B MPUCYTCTBUH Katanu3aropa CPO, comeprkaiiero KaTaJuTHIeCKU aKTHBHBIN
MeTaJuL, T.€. METaJUI, aKTUBHBIN 1151 Katanu3a peakuuu CPO. Katanuruueckn akTUBHBIM METaILT
MOJKET BKJIIOUATh Ojaroponsbiii Metamn (Hampumep, Pt, Rh, Ir, Pd, Ru, Ag u T.m., wiu ux
koMOuHaumu), HeOmaropoauelii Metayt (Hanpumep, Ni, Co, V, Mo, P, Fe, Cu u 1.1, uimu ux
KOMOMHAIMK), penko3emMenbHble 3yeMeHThl (Hampumep, La, Ce, Nd, Eu u T, mwm nx
KOMOWHALINK), WX OKCHUIBL, W T.IL.; WIH UX KoMOuHaimu. Kak mpaBuio, OJaropoaHblii MeTalT
NPEACTaBIsIET COOOM MeTayyl, KOTOPBIH YCTOWYHMB K KOPPO3MHM M OKHCIIEHHIO B COAEpIKallel
Bony cpene. Kak OyneT MOHSATHO CIELUANUCTy B JAHHOH OOJIACTH M C IOMOLIBIO HACTOSIIETO
ONuUCaHMsl, KOMIIOHEHTHl Katanmuzatopa CPO (Hampumep, merasuipl, Takue Kak OJaropojHble
MeTaJuIbl, HeOJIaropoaHble METANIbI, PEAKO3EMEIbHbIE METAIIBI) MOTYT ObITh THOO pa3aeneHbl
Ha (asbl, MO0 KOMOMHUPOBAHBI B OHOM (aze.

[0069] B HekoTOpbIX BapuaHTax ocymecTBieHus: karamuszatopbl CPO, mpuronsbie ais
NPUMEHEHHS] B PAMKaX HACTOSLIErO N300PETEeHNs], MOTYT IPENCTABISTh COOOH KaTaan3aTopbl Ha
NOJUIOJKKE W/WJTM KaTajIu3aTtopbl Oe3 MOMJNOKKUA. B HEKOTOphIX BapHaHTaX OCYLIECTBICHHUS
KaTaJN3aToOpPbl HAa TMOUIOKKE MOTYT BKJOYATh MOJIOXKKY, TIZe TMOUIOKKA MOXKET OBITh
KaTAJIUTHYECKH aKTHBHOHN (Hampumep, TMOAJIOKKA MOXeT Karanusuposarh peakuuto CPO).
Hanpumep, kaTaluTUYECKH aKTUBHAS MOAJIOKKA MOYKET BKJIFOYATh METAJLTHYECKYIO CETKY MU
NPOBOJIOYHOE CHTO (HAPpUMeEp, CETKY HJIH IMPOBOJOYHOE CUTO M3 Pt); MOHOJIHMTHBINA KaTaJIU3aTOP
HA OCHOBE KAaTAJMTUYECKH aKTHMBHOTO MeTajyia M T.I. B Ipyrux BapuaHTax OCYLIECTBICHHUS
KaTaJIM3aTOPhl HA TOMJIOKKE MOTYT COEPIKATh MOUIOKKY, IIe MOJIOKKA MOXKET MPEACTABIATD
co0OW  KAaTAINTHYECKH HEAKTUBHYIO TOMJIOKKY (HampuMep, TOMJIOKKA HE  MOXKET
katanmu3upoBath peakuuto CPO), takyro kak u3 SiO; kapbuma kpemuusi (SiC), oxcuna
AFOMUHUS, KaTAINTHYECKH HEAKTHBHYIO MOHOJUTHYIO MOUIOKKY M T.J. B apyrux BapmanTtax
OCYIIECTBIICHHS] KaTaJU3aTOPbl HA TMOJIOKKE MOTYT BKJFOUATh KATAIUTHYECKH AKTHUBHYIO
MOJUIOJKKY M KaTAIUTUYECKH HEAKTUBHYIO MOIUIOXKKY.

[0070] B HexoTophIx BapuaHTax ocymectBieHus karanuzatop CPO moxer ObITh
HAHECEH B BHUJE TOHKOTO IOKPBITHS HA MOAJIOKKY, TJ€ MOIIOKKA MOXKET ObITh KaTATUTHIECKH

AKTUBHOM WMJIM HEAKTUBHOH, M TIJ€ IOAJIOXKKA MOXKET NPEACTaBJIATh COOOH MOHOJUT, IEHY,
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YJaCTHUIy KaTau3aTopa CO CIOXKHOHN KOHpUTyparue u T.1.

[0071] B HekoTOpbIX BapuaHTax ocyliecTBiaeHus kartanuzatrop CPO  moxer
NPEACTABIATh COOOH MOHOJMNT, IEHY, MOPOIIOK, YacTUuly | T.1. HeorpaHn4mBarouye npuMepsl
dopm wactun karamusaropa CPO, npuropHelx 1jsi NpUMEHEHHs B paMKaxX HAaCTOSINEro
U300peTeHNs], BKIIOYAIOT LWIMHAPHYECKYIO, AMCKOBHIHYIO, CHEpPUYECKYI0, JHCTOOOpasHYIo,
SJUTMIICOUHYIO, U30METPUYECKYIO, HENMPABWIBbHYIO, KyOUUECKYI0, MIONbYaTyIO0 M T.II., WIH HUX
KOMOMHALNH.

[0072] B HEKOTOpBIX BapHaHTaX OCYLIECTBIIEHUS MOJIOKKA BKJIIOYAET HEOPraHUYECKUH
okcun, anbda-, Oeta- wim tera-okcua amomuaus (Al,Os), axtuBupoBanHblid Al,O, muokcHn
kpemuus (Si0,), nuokcun tutana (Ti0,), okeun maraus (MgO), okcun nupkonust (ZrO,), okcun
nantana (III) (LayOs), okenn urrpust (III) (Y,03), oxcun nepust (IV) (CeO,), ueonutsl, ZSM-5,
OKCHJIbI IEPOBCKUTA, OKCUABI THAPOTAIBLIUTA OKCU/BI, U T.II., UM UX KOMOWHAIINH.

[0073] He orpannuuBasice 3TuM, nporeccel CPO, peaxropsr CPO, katamuzaropsl CPO u
KOoH(purypauuu cioes katanusaropoB CPO, nmpurogHsle 1151 IPUMEHEHUS B PAMKaX HACTOSIIIETO
n3o0pereHus;, Oonee MOApPOOHO OMHMCAaHBI B MpenBapHUTENbHON mareHTHOH 3asiBke CLIIA Ne
62/522910, nonanuoit 21 urons 2017 roma (MmexxnyHaponHas 3asBka Ne PCT/IB2018/054475,
noganHas 18 wmroms 2018 roma) m mmetromeid HasBanme "Improved Reactor Designs for
Heterogeneous Catalytic Reactions”, u npenBapurenbHON maTeHTHOW 3asiBke Ne 62/521831,
nonanHoil 19 urons 2017 roma (mexxayHaponHas 3asBka Ne PCT/IB2018/054470, nonannas 18
uroHs1 2018 roma) m mmeromeit Ha3Banue "An Improved Process for Syngas Production for
Petrochemical Applications;" kaxkaast U3 KOTOPBIX BKJIIOUEHA B HACTOsLIEE ONUCAHUE B KAYECTBE
CCBUIKH B ITOJTHOM 0ObeMe JUIs Liesiel, He MPOTUBOPEYALNX HACTOSIIEMY OIHUCAHMIO.

[0074] B coOTBETCTBUU C HACTOSIIIUM H300peTEHHEM, BBIXOMAMIHNA MOTOK 15A wu3
peaktopa CPO mosxer ObiThb m3Bneuen u3 peakropa 10 CPO, Bexomsmmii nmotok 15A wu3
peakropa CPO Bkimouaer BOAOPOA, MOHOOKCHZ YIJIepoAa, BOAY, AMOKCUA yriepona u
HETpOpearupoBaBIINe YIJIEBONOPONbl (Hampumep, MeTaH). B HEKOTOpPBIX BapUaHTaX
OCyIIeCTBJIEHUs] BbIXOAAImMNA TOTOK 15A u3 peaktopa CPO MoOXeT XapakTepH30BaThCs
COOTHOIIEHHEM M, NpPEeBBIAOINUM WU PaBHBIM NPUOIH3UTENBHO 1,5, ambTepHATUBHO
NPEBBIIAIOIINAM WM PAaBHBIM MNPHOIM3UTENBHO 1,6, aJbTEPHATUBHO NPEBBIMIAIOIINAM I
PaBHBIM NPUOIU3UTENBHO 1,7, aJbTEPHATUBHO MPEBBILIAOIUM WA PAaBHBIM MPHOJH3UTEIBHO
1,8, ampTepHaTHBHO MpPEBBILAIOINUM WM PaBHbIM NpuOMm3uTenvHo 1,84, ampTepHATHBHO
NPEBBIIAOININAM WM PABHBIM NMPUONU3NUTENBHO 1,9, ambTepHATUBHO OT MPUOIH3UTENBHO 1,5 110
npudmmsuTensHo 1,95, anpTepHaTUBHO OT mpuOMm3uTeNnsHo 1,7 nmo mpubnmsurensHo 2,3,
aNbTePHATHBHO OT mNpuOIM3uTeNbHO 1,8 10 mpuOIM3uTENbHO 2,2, WM aNbTEPHATHBHO OT
npubnusuTensHo 1,9 1o mpubnusnuTenbHo 2,2.

[0075] Bexomsmuii nmotok 15A u3 peaktopa CPO, kak ONHCAHO B HACTOSILIEM
OMHCAaHWH, MOXET XapaKTepu30BaTbCs MOJSIPHbIM cooTHomeHnemM H/CO OGomee uem
npubnusutensHo 1,7, anpTepHaTUBHO Oojee yeM npuOnm3urensHO 1,8, anbrepHaTHBHO Oonee
4yeM NpuOIM3UTeNbHO 1,9, anprepHaTUBHO Oojiee yeM npuOau3uTenbHo 2,0, WiIN albTepHATUBHO

Oonee uem mpubnuzuTenbHO 2,1. B HEKOTOPBIX BapuaHTaX OCYIIECTBIIEHHS BBIXOIAIINN CHHIA3
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I15A u3 peakropa CPO, kak ONmMCaHO B HACTOSILEM OMHCAHUU, MOXKET XapaKTepU30BaThCS
MoJisipHbIM  cooTHomeHneM H,/CO ot mnpubnusurensHo 1,7 no npubmusurensHo 2,3,
aNbTePHATHBHO OT mnpubmusutensao 1,75 no npubmusurensHo 1,81, ampTepHATUBHO OT
npubnusutensHo 1,8 no npubnmsurensHO 2,2, WM anbTEPHATUBHO OT NMpuOIM3uTenbHo 1,9 no
npUONU3NUTENBHO 2,1.

[0076] B HexkOTOpBIX BapHaHTaX OCYIIECTBJIEHUS BBIXOASIINN MOTOK 15A m3 peakropa
CPO wmoxer umerb comepkanne CO meHee yem npuOnmsutensHo 10 monb.%, MeHee uem
npubnusuTenbHo 9 Moab.%, MeHee YeM npuOIM3uTeNnbHO 8 MOJb.%, MeHee uem
npubIu3nuTeNbHO 7 MOJb.%, ambTEPHATUBHO MeHee ueM MNpHOIM3UTEeabHO 6 Moub. %,
ANbTEPHATHBHO MeEHee ueM NpUONU3UTENbHO S5 Monb.%, aJbTEPHATHBHO MEHEe 4YeM
npubnusuTensHo 4 Moib.%, anbTEPHATUBHO MeHee ueM MNPHOJM3UTENbHO 3 MoJib. %,
AJbTEPHATHBHO MeEHee ueM NpUONU3UTENbHO 2 MONb.%, aJIbTEPHATHBHO MEHEe 4YeM
npubnusutensHo 1 Momb.%, anprepHaTHBHO Oonee vem npubmusutensHo 0,1 Monb.%,
anpTepHAaTHBHO Oosee uem mnpudmmsurensHo 0,25 Monb.%, albTepHATHUBHO Ooyiee YeM
npubnusutensHo 0,5 ™monb.%, anprepHatuBHO OT npubmmsurensHo 0,1 wmomp.% 1o
npubnusuTensHo 7 Moib.%, anbTepHATUBHO OT mnpudmmsurensHo 0,25 wmomb.% 1o
npubnusuTensHo 6 MoJdb.%, WM ajlbTepHATUBHO OT mnpudmmsurensHo 0,5 monb.% 1o
npUOIU3UTENBHO S MOJTB. %.

[0077] B cOOTBETCTBMU C HACTOSIIIMM H300pETeHHEM, BBIXOASINUN TOTOK 15B m3
peakropa SMR moxer ObITh n3BneueH u3 peakropa 20 SMR, roe Bbxonsamwuii morok 15B u3
peakTopa SMR BKJIHOYaeT BOAOPOA, MOHOOKCHZ VYIJIEpPOAA, BOAY, AUOKCHA YIJEpoAa H
HeTpopearupoBaBIlNe YIIIEBOIOPObI (Hanpumep, MeTaH). Berxopsmmii motok 15B u3 peakropa
SMR xapaxrtepusyercss MousisspHbIM cooTHouieHueM Ho/CO Beixopsimero noroka 15B wu3
peakTopa SMR, koTropoe npesbiinaer MosisipHoe cootHotenue Hy/CO Brixomsmiero moroka 15A
n3 peakropa CPO; u Bbxomsamuii norok 15B u3 peakropa SMR  xapakrepusyercs
cooTHomeHneM M Beixomsmiero mnoroka 15B u3 peakropa SMR, koropoe mnpesbliaeT
cooTHoweHne M Beixopsmero mnoroka 15A w3 peakropa CPO. B HekoTOpbhIX BapHaHTax
ocyiiecTBleHUs] BbIXOAsamui mnoTtok 15B w3 peakropa SMR MoxeT XapakTepH3OBaThCs
COOTHOIIEHHEM M, TpPEeBBILAINUM WM PaBHBIM NPUOTU3UTENBHO 1,5, aJbTepHATHBHO
NPEBBIIAOINAM HJIH PaBHBIM MNPHOIM3UTENBHO 1,6, aJbTEPHATUBHO NPEBBIMIAOINAM I
PaBHBIM MPUONU3UTENBHO 1,7, aJbTEPHATUBHO MPEBBILIAIOIUM WA PAaBHBIM MPUOJIH3UTEIHLHO
1,8, ampTepHaTHMBHO MpPEBBIIAIOIIUM WM PaBHbIM NpuOMM3uTenvHo 1,84, ampTepHATHBHO
NPEBBIMIAOINNM WM PABHBIM NMPUOINU3UTENBHO 1,9, ambTepHaTUBHO OT MPUOIU3UTENBHO 1,5 10
npubnusutensHo 1,95, amprepHaTHBHO OT mNpuOmM3uTeNnsHO 1,7 1m0 mpubnusurensHO 2,3,
aNbTEPHATHBHO OT MNpHOIM3UTENbHO 1,8 10 mpuOIM3uTENbHO 2,2, WM aJlbTEPHATHBHO OT
npubnusuTensHo 1,9 1o mpubnu3nuTensHo 2,2.

[0078] Bexomsmuii norok 15B u3 peakropa SMR, kak omnucaHo B HacTOsALIEM
ONHCAaHWH, MOXET XapaKTepu30BaTbCs MOJSIPHBIM cooTHomeHueM Ho/CO Oonee uem
npuOIM3UTEeNbHO 1,7, ambTepHATUBHO Ooyiee yeM mpubinsutenbHo 1,8, anprepHaTHBHO Oonee

4yeM NnpuOIM3uTeNbHO 1,9, anprepHaTUBHO Oojiee yeM npuban3uTenbHo 2,0, UIIN albTepPHATUBHO
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6onee yem npudbmu3uTenpHO 2,1. B HEKOTOPBIX BapuaHTax OCYIIECTBJIECHUS BBIXOMSIINN MOTOK
15B u3 peakropa SMR, kak ONMCaHO B HACTOSIIEM ONUCAHUM, MOXKET XapaKTepU30BaTbCs
MoJisipHbIM  cooTHoteHueM H,/CO ot npubnusurensHo 1,7 no npubmusurensHo 2,3,
aNbTePHATHBHO OT mnpubmusutenbHo 1,75 no npubmusurensHo 1,81, ampTepHATUBHO OT
npubausutensHo 1,8 1o mpubnusurenbHO 2,2, WM albTePHATUBHO OT npubiusurensHo 1,9 no
npubau3uTeNnsHo 2,1.

[0079] B HekOTOpBIX BapuaHTaX OCYLIECTBIEHMs BBIXOAALIMI moTok 15B u3 peakropa
SMR moxer umerb copepskanue CO, meHee yem npudamsurenbHo 10 monb.%, MeHee uem
npubnusutensHo 9 Moab.%, MeHee dYeM npuOIM3UTENbHO 8 MOib.%, MeHee YeM
npubnu3uTensHO 7 MOJb.%, aNbTEPHATUBHO MeEHee ueM MNpuOau3uTensHo 6  Moub. %,
ANbTEPHATHBHO MeEHEee ueM NpUONU3UTENbHO S5 Monb.%, aJbTEPHATHBHO MEHEe 4YeM
npubnusuTensHo 4 Moib.%, anbTEPHATUBHO MeHEe UeM MNPHOJM3UTENbHO 3  MOJib. %,
ANTBTEPHATHBHO MeEHee ueM NpUONU3UTENbHO 2 MOnb.%, aJIbTEPHATHBHO MEHEe 4YeM
npubnusutensHo 1 Monb.%, anpTepHaTHBHO Oosee vem npubmusutensHo 0,1 Monb.%,
anpTepHaTHBHO Oosee uem mnpubmmsurensHo 0,25 Monb.%, anbTepHATHUBHO Ooyiee YeM
npubnusutensHo 0,5 Monb.%, anprepHaTuBHO OT npudbmusurensHo 0,1 Momb.% mo
npubnusuTensHo 7 Monb.%, anbTepHaTUBHO OT mnpudbmusutensHo 0,25 wmonb.% nmo
npubnu3uTensHO 6 MoJdb.%, WM ajlbTepHATUBHO OT mnpudmmsurensHo 0,5 monb.% 1o
npUOIU3UTENBHO S MOJTB. %.

[0080] Cnoco® mo HacrosimeMy H300pETEHHIO MOXKET BKJIFOYATh (C) MPUBEACHHE B
KOHTAKT IO MEHbLIeH Mepe 4acTu BbIxozsuiero noroka 15A u3 peakropa CPO no meHbluei
Mepe C 4acThI0 BhIXOZsALIero noroka 15B u3 peakropa SMR ¢ nonyueHrneM KOMOMHUPOBAHHOTO
cunraza 15C (meoOs3arenbHO ubO BhILIe, OO0 HIKe mepBoro TermioooMenHnka HE1 w/wmm
Tpertbero TteruooOMenHnka HE3), rme kKoMOMHHMPOBaHHBIM CHHra3 KOMOMHHPOBAHHBIX
BBIXOJAIMX NOTOKOB 15A u 15B wu3 peaxropoB ama CPO u SMR, cOOTBETCTBEHHO,
XapakTepu3yercss MOJSIpHbIM cooTHoumeHneM Ho/CO KOMOMHMPOBAHHOTO CHHrasa, M Tae
KOMOWHHUPOBAHHBIH CHHra3 XapakTepu3yercs COOTHOomeHWeM M cuHrasa. MomspHoe
cootHomenne H2/CO komOuHUpoBaHHOTO cuHrasa 15C mpeBbIlIaeT MOJIIPHOE COOTHOLIEHHE
H2/CO Bexopsamero notoka 15A u3 peakropa CPO u sBnsercss MeHbIIMM, Ye€M MOJSIPHOE
cootnomenne H2/CO sBexopsimero noroka 15B w3 peakropa SMR. CoortHomenne M
KOMOMHHpOBaHHOTO cuHrasza 15C mpeBblmaer cooTHOIeHHe M BbIxonsmiero moroka 15A u3
peaktopa CPO wu sBisiercss MeHbLINM, 4YeM COOTHolleHHe M Beixoasimero moroka 15B wu3
peaktopa SMR.

[0081] Takum 0oOpa3oM, CUCTEMa MOKET COIEPKaThb OAHY WM HECKOJBKO MOTOYHBIX
JIMHWUM, OPTAaHU30BAHHBIX JJII KOMOWHUPOBAHUS MO MEHBIIEH MEpe YaCTH BBIXOASALIETO MOTOKA
15A u3 peaktopa CPO no meHbinel Mepe ¢ 4acTbiO BbIXoAsLero noroka 15B us peakropa SMR
I TIONy4YeHUsT KOMOWHHPOBAaHHOTO TmoOTOKa cuHrasa 15C. B HeKOTOphIX BapuaHTax
OCYIIECTBJICHUS] OJIHA UJIM HECKOJIbKO MPOTOYHBIX JIMHUN MOTYT HaXOJUTBCS BbIIE MU HUXKE
nepsoro teruiooomennuka HE1 n/unu tperpero termnooomennnka HE3.

[0082] B HeKOTOpBIX BapHaHTAaX OCYLIECTBJICHHsS KOMOWHHpOBaHHBIA cuHras 15C (u
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cunras 15D, 15E u 15E, nOMONMHHUTENHHO ONMUCAHHBIA B HACTOSIIIEM OMHCAHUU HIDKE) MOXKET
XapaKTepPU30BaThCs COOTHOLIEHHEM M, MpEeBBIIIAIOIUM WM PABHBIM NPHOIM3UTENBHO 1,9,
1,95, wmu 2,0, or mnpubnusurensHo 1,9 ngo npubmusurenpHo 2,5, albTepHATHBHO OT
npubnusutensHo 1,9 no mpubnusurenbHO 2,2, anbTepHATHMBHO OT mpubnusutensHO 1,95 no
npuOIM3UTENBHO 2,1, WK aNbTePHATHBHO OT MPUONIM3MUTENBHO 2 10 mpuOiamsutensHo 2,1. B
HEKOTOPBIX BapUAHTaX OCYINECTBJIEHUs KOMOWHMpOBaHHbIN cuHras 15C/15D/15E/15E' moxer
XapaKTepU30BaTbCsl MOJIAPHBIM  cooTHoweHneM H,/CO, mnpesbInarOmuM WIH  PaBHBIM
npubmsutensio 1,8, 1,9 wiu 2, win ot npubmusutensHo 1,8 10 npuOIM3UTENbHO 2,
AJIbTEPHATHBHO OT MNpHOMM3UTENbHO 1,9 10 TNpuOMU3UTENbHO 2, WM QJbTEPHATHBHO OT
npubIu3nTeNsHO 1,8 10 mpuONIM3nuTENBHO 2,5.

[0083] B HexkoTOpBIX BapuaHTax OCYLIECTBJIEHUs BOJAa MOKET KOHAEHCUPOBATHCA U
OTHENATBCA OT IO MEHbILIEH Mepe YacTh BhIxoasimero nmoroka 15A u3 peakropa CPO, mo
MEHbIIEH Mepe 4YacTH BbIXOAsAwlero mnoroka 15B u3 peaktopa SMR, mmm mx xomOumHaumu
(Harmpumep, KOMOMHUpPOBaHHBIH NMOTOK cuHrasa 15C, comep:amuii Mo MeHbIIEH Mepe YacThb
BbIxOAsero noroka 15A us peakropa CPO u mo MeHblieil Mepe 4acTh BBIXOZSINErO MOTOKA
15B u3 peakropa SMR), Hanpumep, B KOHAeHCaTOpe. B HEKOTOPBIX BapUaHTaX OCYINECTBIICHHS
BbIXOASIIUN MOTOK 15A u3 peaktopa CPO w/mnm Bexomsmuii motok 15B u3 peaktopa SMR
MOXHO  ToABepratb  mnepepadoTke, TakOW Kak  H3BJICYEHHE  HEMPOpPEearupoBaBIINX
yIJI€BOAOPOAOB, pa30aBUTENs, BOABI U T.1. B HEKOTOPBIX BapHaHTaX OCYINECTBJIEHHUs CIOCOO,
KaK ONMCAHO B HACTOSIIEM OIMCAHWH, KPOME TOro, MOXET BKJIOYATh. (i) W3BJIEUEHHE II0
MEHBLIEH MEpe YaCTH HENPOPEarupOBABLIMX YIJIEBOAOPOAOB M3 BBIXOIALIErO NMoToka 15A us
peakropa CPO w/unmu Beixopsimero noroka 15B u3 peaxtopa SMR ¢ nosnydeHnem u3BIe4eHHbBIX
yIJI€BOAOPOAOB, U (ii) peLUKINpPOBaHUE IO MEHbIIEH Mepe YaCTH U3BJIEUEHHbIX YIIEBOAOPOIOB
B peaktop 10 CPO w/umu peaktop 20 SMR. Kak Oyner MOHSTHO CHELMANTUCTy B JAaHHOMN
o0JacTy M ¢ MOMOILIBI0 HAcTOsAIIero omnucanus, Xors B npoueccax CPO u SMR moxer ObITh
JIOCTUTHYTO JIOBOJBHO BBICOKOE KOHBepTHpOBaHMe (Hampumep, koneeptupoBanue CPO,
NpEeBbIIAIOINEe WIH paBHOE MpHOIM3UTENbHO 90%), B HEKOTOPBIX BAPHAHTAX OCYINECTBIICHUS
HEKOHBEPTHPOBAHHBIE YIIIEBOAOPOIBI MOTYT U3BJIEKATHCS U PELIMKJINPOBATH OOPATHO B PEAKTOP
10 CPO w/umu peaktop 20 SMR.

[0084] B HEKOTOPBIX BapHaHTaX OCYINECTBJIEHUS CIOCOO MO M300PETEHUI0, KPOME TOTO,
BKJIIOUAET OXJIaXKJIeHHe BhIXoAsuiero nortoka 15A u3 peaxropa CPO, Beixonsuiero noroka 15B
u3 peaktopa SMR, wim KOMOWHUpPOBAaHHOTO MMOTOKa cuHraza 15C mocpencTBOM Harpes
YIJIEBOAOPOAOB MEPBOM YIIIEBOAOPOAHON YacTu 8A, yrJIeBOAOPOAOB BTOPOU YINIEBOJOPOIHOM
yactu 8B, nnu notoka 8 yrieBonoponOB, COAEPKAILEro MEePBYI0 YINIEBOJOPOAHYIO 4acTh 8A U
BTOPYIO YIVIEBOJOPOAHYIO 4acTh 8B mepen ux pasgenenuem ans nogauu B peakrop 10 CPO u
peaktop 20 SMR, npu oxnaxxaeHnu BeIxoAsiiiero noroka 15A u3 peakropa CPO, BbIxozmsiero
noroka 15B u3 peakropa SMR, i KoMOMHHPOBaHHOTO MOTOKA cuHrasa 15C, cOOTBETCTBEHHO,
NOCPENCTBOM TeruiooOMeHa B mepBoM TemiooOMeHHnke HE1 ¢ momydeHmeM HarpeTsix
YIJIEBOAOPOAOB U NEPBOr0 OXJIAXKAECHHOIO BBIXOASAILEro notoka 15D u3 peakropa. B HEKOTOpBIX

BapHaHTaX OCYINECTBJIEHUS HArpeTrble YIrJIeBOJOPONbI (HAapUMep, Harperas Imepsas
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yIJIEBONOPOAHAsT YacTh 8A, Harperas BTOpas YrieBOOOpOAHAas dYacTtb 8B) momarorcs
HerocpeacTBeHHO B peaktop 10 CPO w/mmm peakrop 20 SMR, cooTBeTcTBeHHO. B HEKOTOpPBIX
BApPUAHTaX OCYILIECTBIEHHs] KOMOWHUPOBAHHBIN IOTOK YIJIEBOZOPONOB SA HarpeBaercss AJs
MOJIyYeHHUs] HArpeToro mnoroka SA' yrieBoJOpONOB, KOTOPBIM pasfensercs C MOIy4eHHEeM
NEepBON yriaeBOJOPOAHOM YacTu 8A M BTOPOH YIJIeBOJOPONHON dacTu 8B, KOTOpBIE MOAAIOTCS
HenocpenctBeHHO B peaktop 10 CPO u peakrop 20 SMR, coorBercTBenHo. B anbrepHaTUBHBIX
BAPHAHTAX OCYLIECTBJICHUs YII€BOJOPOAbI TEXHOJIOTUYECKUX YII€BOJOPOAOB SA HarpeBaroTCs
C TIOJIyUYE€HHEM HArpeThIX TEXHOJOTHYECKUX YIIIeBOAOPOAOB SA' mepen ux necyiabdypuzanme.
B HexkoTOpBIX BapuaHTax OCYILIECTBJIGHUS HarpeTble TEXHOJOTHYeCKHe YIieBomopoabl SA'
cozepKaT OAHO WJIM HECKOJIBbKO CEPOCOAEPKAIUX COCAUHEHUMN, U MTPOLIECC BKJIIOYAET yAAIeHUe
N0 MEHBIIEH Mepe 4YacTU CEepOCOAEPkKALIUX COENMHEHUN M3 HarpeTbhlX TEXHOJOTMYEeCKUX
yriaesogoponoB SA' ¢ monyueHHueM JNecyib(pypHpPOBAHHOTO TEXHOJOTHYECKOrO TOTOKa 8
yIIEBOAOPOAOB, KOTOPBIH MOXKET OBITh pa3/ieiieH ¢ MOJy4YeHHUEM TIEPBOH YIIIEBOJOPOAHON YaCTH
8A u BTOpOM yrueBopopoAHol uyacTd 8B. B HekoTOpbIX BapuaHTax OCYLIECTBJIEHUs IepBas
yIJIeBOOpOAHas yacTh 8 mojaercst HenocpeAacTBeHHO B peaktop 10 CPO, B TO Bpems kak B
aJbTEPHATUBHBIX BAapUAHTAX OCYLIECTBJICHHUsI MepBasl yIrJIEBOAOpPOAHAs 4acTb 8A mopaercss B
peaktop 10 CPO mocne TeruioodmeHa Bo BTopoM TermoodMmennnke HE2, kak HOMONMHUTETHHO
ornucaHo Hike. Takum 00pa3oM, B HEKOTOPBIX BapUAHTAX OCYIIECTBJICHUS HAarpeBaHUE BOJBI
IpU OXJIAKAEHUH BBIXOASIIEro noroka 15A u3 peakropa CPO w/mnum Bbxogsiero notoka 15B
u3 peakropa SMR (Hanpumep, koMOMHHpOBaHHBINA cuHras 15C) mocpenacTBom TemnaooOMeHa B
nepBoM terooOmenHrke HE1 obecnieunBaeT (epBblii) OXJTaXKACHHBINH BBIXOASIINI noTok 15D
U3 peakTopa.

[0085] B HEKOTOpBIX BapuaHTax OCYLIECTBJICHUs OMMCAHHBIN B HACTOSALLEM ONUCAHUU
npoIecc, KpOMe TOro, BKJIIOUAET OXJIAXKIAEHHE MO MEHblleld Mepe 4acTu (Hampumep, NepBoil
yIIIeBOIOPOAHOM yacTu 8A) necynbhypHpOBaHHbIX yriieBoaoponos 8. Hampumep, B HEKOTOPBIX
BapHUAHTAX OCYIIECTBIIEHUS MO MEHbIIEH Mepe 4acTh AeCyJb(pYPHPOBAHHBIX YIIEBOAOPONOB 8
OXJIAXKAeTCsl TOCPEICTBOM HArpeBaHMsi BOAbI 9 TpU OXJIAXKISHHU JeCyb()ypUpPOBaHHBIX
yIJIEBONOPOAOB 8 (Hampumep, mepsasi yrieBOJOPOAHAs 4acTh 8A) MOCPEACTBOM TEIIOOOMeHa
BO BropoM Ttemooomennuke HE2 ¢ momyyenmem mapa 11 w  oxnaxkneHHOH
necynb(ypupOBaHHON TiepBOH yriaeBomopomHod dYact 8A'. B HEKOTOpPBIX BapuaHTax
OCYIIECTBIIEHHsI MO  MEHbIIEH Mepe 4acTh  OXJAKACHHOW  JecysbdypHpOBAHHOM
yrieBonoponHoi 4actu 8A' m HeoOs3aTeNbHO TO MeHbIned mepe 4dacth 11A moroka 11
nonatorcss B peaktop 10 CPO Ha cragum (a). B HEKOTOpPBIX BapuUaHTaX OCYIIECTBJICHHS IO
MeHblIei Mepe yacTeb 11B nmoroka 11 nmonaercst B peakrop 20 SMR na cragum (b).

[0086] B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS OXJIAXKAEHUE BBIXOSALIErO MOTOKa 15A
u3 peakropa CPO, Bexopmsmero nmoroka 15B mu3 peaktopa SMR, nuiam KOMOMHHPOBaHHOTO
cuHraza 15C, kpoMe TOro, BKJIIOUAET HarpeBaHue€ BOAbI 16 MNpU OXJAXKAEHUU IEPBOrO
OXJIQXKIEHHOT'O BBIXOASIIEro moroka 15D M3 peakropa MocpencTBOM TEIIOOOMEHa B TPEThEM
teruooomMenHuke HE3 ¢ monyuennem napa 17 u BTOpPOro OXJIQKAEHHOTO BBIXOASILIETO IMOTOKA

15E u3 peaxtopa. B HEKOTOpBIX BapHaHTaxX OCYLIECTBJICHUs IO MEHbLIEH Mepe 4acTb BTOPOro
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OXJIAXKAEHHOT0 BbIXOAsero noroka 15E u3 peakropa nogaercst B HUKecaeyromun peakrop 40
IJIs1 CUHTE3a METAHOJIa, KaK AOIMOJIHUTENBHO ONUCAHO B HAcTosAwEM onucaHuu Huxke. Ilap 17
MOJKET MPENCTABIATE COOOH Map BBHICOKOTO JIaBJIE€HUS. B HEKOTOPBIX BapHaHTaxX OCYLIECTBIICHHS
0 MeHbIIed Mepe 4dacTh 17A mapa 17 ucnonb3yercs st NPUBEICHUS B NEHCTBHE MapOBOIrO
KOMIIPECCOpa, TAKOTo Kak kommpeccop 30, TOMONHUTENBHO ONUCAHHBIN B HACTOSIIIEM ONMUCAHUU
HUXKE.

[0087] B HekoTOpBIX BapHaHTaX OCYLIECTBIEHHs CIOCOO MOJyYeHHs METaHONa, Kak
OMMCAaHO B HACTOSILIEM OIKCAHUH, MOXET BKJIIOYATh CTAJAHMI0 MOJAYM [0 MEHbIIEH Mepe 4acTH
cuHraza 15E B peakTtop ans cUHTe3a MeTaHoJa UM "peakTop MeraHona" 40 ¢ moiydeHHEM
BBIXOJALIErO NMOTOKA 45 u3 peakTopa A MeTaHoJa. Bexoasmuil notok 45 w3 peakropa A
MeTaHona conmepkuT metaHous, Bony, Hn, CO, CO, u yrneBopoponsl. Peaktop njsi cuHTe3a
MeTaHojia 40 MOKET BKJIFOUATh JIFOOOM peakTop, MPUTOAHBIN I PeaKIMKU CHHTE3a METAHOJIA U3
CO u H,, nanmpumep, Takol Kak peakToOp C OPOLIAEMBIM CJIOEM, PEAKTOP C MCEBAOO0KHKEHHbBIM
CJIOEM, CYCIIEH3HOHHBIH PEaKTOp, METIEBOH PEakTOp, OXJIAXKAEHHBIH MHOTOTPYOUaThIi pEaKTop
U T.I1., WA UX KOMOMHALIUH.

[0088] Kak mpaBuno, CO u H, moryr xonseptupoBatbcsi B MeraHon (CH;OH),

HarpuMep, KaK yKa3aHo B ypaBHeHHH (3):
CO+H2 = CH3OH (3)

CO> u H; Takke MOTyT KOHBEPTUPOBATbCS B METAHOJ, HAIpUMeEp, KaK YyKa3aHO B
ypaBHeHHH (4):

C02+3H2 = CH3OH+H20 (4)

He orpannuuBasice Teopueli, uem Oonee HU3KUM siBsiercs: comepxkanue CO, B cuHrase
15E, Tem Oonee HU3KUM SIBJISETCS KOJMYECTBO BOABI, OOpasoBaBLielicss B peakrope 40 mis
cuHTe3a MeraHoja. Kak Oyner NOHSATHO CHENMaNucTy B JAHHOM OOJNAaCTH M C MOMOLIBIO
HACTOSLIEr0 OMHCAHUS, CHUHIa3, MOJy4YeHHBbIH mnocpencTBoM SMR, nMeeT NOBOJBHO BBICOKOE
cofepkaHue Bonxopoaa (IO CpPaBHEHHUIO C CONIEp’KaHWEM BOAOPOAAa B CHHrase, IMOJyYeHHOM
nocpencresoM CPO), 1 CHHra3 ¢ MOBBIIEHHBIM COIEPKAHUEM BOIOPOZIa MOXKET CIIOCOOCTBOBATH
KoHBepTHpoBaHU CO> B METAaHOJ, HANpPUMeEp, KaK YKa3aHO B YpaBHEHUH (4), 4TO B CBOIO
ouepenb MOXXKET MPUBOAUTH K IOBBIIIEHHOMY COJAEPKAHMIO BOIbI B MOTOKE HEOUYHINEHHOTO
MeTaHOJIa (HampuMep, HEOUHINEHHBIH TOTOK METAHOJIA 55, ONMMCAHHBIA B HACTOSIIIEM OMUCAHUH
HUKE).

[0089] Cunte3 meranona u3z CO, CO, u Hy sBNsAeTCS KaTaIUTHUECKUM TPOLIECCOM, H
HauboJiee 4acTo ero MPOBOMSAT B MPHUCYTCTBHH KATAIM3aTOPOB Ha OCHOBe Menu. PeakTop 40 st
CHHTE3a METaHOJa MOKET BKJIFOYATh KaTAJIM3aTOP ISl MOJYYEHUsI METAaHOJA, TAKOH Kak Jr000i
NOAXOASAMM  KOMMEPUECKHIl  KaTanu3aTrop, WCIONb3yeMbIH [Js1 CHHTe3a METaHoJa.
Heorpanunuuparomue npuMepbl KaTalau3aTOpPOB JJIsl MOJYYEHUS METaHONa, NPUTOJAHBIX IS
npuMeHeHus1 B peaktope 40 s CHHTE3a METaHOJAa B paMKaxX HACTOSIIEro H300peTeHus,
BimodaroT Cu, Cu/ZnO, Cu/ThO,, Cu/Zn/Al,O, Cu/ZnO/AlLO, Cu/Zr, m T.O., WIH HX
KOMOMWHALIHH.

[0090] B HEKOTOPBIX BapHaHTAX OCYLIECTBJIEHHs CIIOCOO MPOM3BOICTBA METAHOJA, Kak
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OMNHMCAHO B HACTOSIIIEM ONMHMCAHUM, MOKET BKJIKYATh CTAAMIO CXKATUsS IO MEHBbILIEH Mepe 4acTH
cunraza 15E B komnpeccope 30 cuHrasa ¢ moiyueHueMm cxkaroro cusrasa 15E', u nomauy mno
MeHbIIIel Mepe 4acTu ckatoro cunrasa 15E' B peaktop 40 ans cunTeza MetaHosa. B HeKOTOpBIX
BapHaHTaX OCYLIECTBJICHHUs kKommpeccop 30 mpencrasiseT coOOi MapoBOH KOMIIPECCOP, U IO
MeHblIeH Mmepe 4dactb 17A (Hampumep, HP) mapa 17 wucnosnesyercss B TypOuMHE mHapoBOro
KOMITpeccopa. B HEKOTOpBIX BapHaHTax OCyIIecTBJeHHs kommpeccop 30 mpexncrasisier coOoi
IapoOBOM KOMIIPECCOP, U MO MEHbLIEH Mepe 4acTb TOIUIMBHOM 4dacTu 5B yrieBogopogHOro
CBIpbsl S5 WCHOJB3YeTCsl Ui OOecrevyeHuss mapa i TPUBEACHUS B JIEHCTBHUE MapOBOTO
KOMIIpeccopa. B HEKOTOPBIX BapHaHTaX OCYLIECTBICHHS Map (HAmpUMep, JOTOJHUTEIbHbIN TN
aJIbTEPHATUBHBIN Tap) FeHEPUPYETCsI TOCPEACTBOM CIKUTAHUS AIbTEPHATUBHBIX YIIIEBOAOPOIOB,
U Iap Jajlee HUCIOJNb3yeTCss Uil NPUBEACHUS B JEHCTBHE MapoBOro kommpeccopa. Kak
OTMEYaJIOCh BBIIIE, B HEKOTOPBIX BAPHAHTAX OCYIIEeCTBICHUs cuHras 15E u/unm cxxaTelii CHHTa3
15E', nonaBaemblii B peaktop 40 11 CUHTE3a MeTaHOJNA, XapaKTEpHU3YeTCs MOJSIPHBIM
cootHomenneM H,/CO, mnpeBblIIAOMMM WIM paBHBIM npuOmm3urensHo 1,8,  w/mmm
COOTHOIIEHHEM M, TIPeBBIIAIOIINM WIH PaBHBIM Mpudau3uTenbao 1,9, 1,95 umm 2,0.

[0091] B HEKOTOPBIX BapUaHTaX OCYLIECTBIEHUS B peakTope 40 MeTaHOJIa UCTIONB3YETCs
cepuss (Hampumep, 3, 4 WM S5) PEaKTOPOB C OXJAKIAEMBbIM CJIO€M, U XOJIOIHOE ChIPhEe
CMELINBAETCS C BBIXOAALIMM Ta30M M3 KAKIAOTO CJOs [JIs1 CHUKEHUs TEMIIepaTyphl ra3a nepen
MOJauYel ChIpbs HA CIEAYHOLIUN CJIOW. Benencrsue MOBBIIIEHHONM KOHUEHTPALMM MOHOOKCHAA
yriepoga B KOHTYpPE pPEaKTOpa METaHONa B COOTBETCTBUM C HACTOALIUM H300pETEHHEM,
TEeMIepaTypa BBIXOIAINErO Tra3a W3 KaXIOro CJosi MOXeT ObIThb Oojiee BBICOKOW, 4eM Ha
NPEeNNpUATHIX CHHTE€3a METaHoJia C wHcnojb3oBaHueM Toinbko SMR. Takum obOpasom, B
HEKOTOPbIX  BapUAaHTaX  OCYLIECTBJIEHUS  TEMIIEpaTypa XOJIOAHBIX TIOTOKOB  ChIPbs,
BIPBICKUBAEMBIX MEXIY CIOSIMH, MOXET CHUXKATBhCS 1O JOCTHXKEHUS annadaTn4ecKoi paboThl B
peaktope 40 1 CUHTE3a METaHOJA.

[0092] B HEKOTOpBIX BapUaHTAaX OCYLIECTBJCHHsS CIOCOO MOJYYEHHsT METAHOJA, Kak
ONMCAHO B HACTOSIIEM ONMCAHUM, MOKET BKJIIOYATh CTAJAMIO MOJAYU [0 MEHBbLIEH Mepe 4acTH
BBIXOSIIEro MOTOKA 45 U3 peakTopa AJisi MeTaHona B cenapartop S0 sl Mojy4deHHs: moToka 55
HEOUMILEHHOIO0 METAHOJIAa U MOTOKA 56 mapa, rae NOTOK 55 HEOUUIEHHOTO METAHOJIA COAEPKUT
METaHOJ U BOAY, U rae motok 56 mapa comepxut H,, CO, CO, u yrnesogopoasl. Berxonsiuii
MOTOK 45 U3 peakTopa [JIsi METaHOJA MOKET Pa3fessaThCs HA HEOUUIIEHHBIN NOTOK 55 MeTaHoNa
U MOTOK 56 mapa B ra30KUIKOCTHOM cemnaparope 50, TaKOM Kak MapOKUAKOCTHON cemnapaTop,
UCTIapUTENbHBbIN OapabaH, OpeHakHblii OapabaH, ApeHa’kHAash €MKOCTb, BaKyyMHbIH OapabaH
KOMIIPECCopa, U T.A.

[0093] B HEKOTOpBIX BapuUaHTax OCYLIECTBIECHHs CHOCOO MOJYYEHHS METaHOJa, Kak
OMMCAHO B HACTOSIIIEM OMHMCAHUH, MOXKET BKJIIOYATh CTAAUI0 Pa3AeNICHHss IO MEHbLIEH Mepe
4aCTH MOTOKA 55 HEOUMIEHHOrO METaHOJa B AMCTWIISILUOHHOW yCTaHOBKEe 00 Ha mOTOK 65
METaHOJNAa U NMOTOK 66 BOAbL. JUCTHIIALMOHHAS yCTaHOBKa 60 MOXET COAEp>KaTb OAHY WU
HECKOJIbKO AUCTHWUIALIMOHHBIX KOJOHH. IloTOk 66 BOABI BKIKOYAeT BOAY M OCTATOYHBIN

MetaHoj. Kak MpaBuUJIO, OAHA HJIM HECKOJBbKO AUCTUJIALNMOHHBIX KOJIOHH MOILYT PasAciisiTb
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KOMIIOHEHTBI IIOTOKAa 55 HEOUMIIEHHOTO METAaHOJa Ha OCHOBE UX TemrepaTypbl kuneHus. Kak
OyZeT MOHATHO CHEMAIHMCTY B JAHHOH OOJNACTH M C IOMOIIBIO HACTOSIIETO OMHCAHUS, YeM
Oosiee BBICOKUM SIBISIETCS COZEP’KAaHHE BOABI B TOTOKE 55 HEOUMIIEHHOTO METAHOJA, TeM
OoJblIe HEOOXOAUMO JUCTUIUIALMOHHBIX KOJIOHH Il OYUCTKH METaHOIA.

[0094] B HEKOTOpBIX BapuaHTaxX OCYLIECTBJICHMs IOTOK 65 METaHOJAa MOXKET COAEPXKAaThb
METAaHOJI B KOJHMYECTBE, INPEBBINAIOIEM MJIM pPaBHOM mpubmusurensHo 95 wacc.%,
AJIbTEPHATUBHO MPEBBIIAIOIEM WM PAaBHOM IpubmusurenbHo 97,5 macc.%, anbTepHATUBHO
NPEBBIIAOINEM WM PABHOM MPUOIU3UTETHHO 99 Macc.%, WK aJbTePHATUBHO MPEBBIIAIOLIEM
WK PaBHOM NpHOIU3UTENBHO 99,9 Macc.%, B pacdere Ha OOIIYIO MacCy MOTOKA 65 MeTaHoa.

[0095] B HEKOTOpBIX BapHaHTAaX OCYLIECTBICHHs CIOCOO TOJYYEHHS METAHOJA, Kak
OIHCAHO B HACTOSILIEM OIMUCAHUHU, MOXET BKJIFOUATh CTAIHIO MPOIYBKH W/WJIN UCTIOJIb30BAHUS B
KayecTBe TOIUIMBA MepBOH dacTu 56' moTtoka 56 mapa, U peLUKINpOBaHUS BTOpOH dacTu 56"
noroka 56 napa B peaktop 40 nis cuHTe3a MEeTaHOJIa. B HEKOTOpBIX BapUAaHTAX OCYILECTBIECHUS
BTOpasi 4yacTb 56" moroka 56 mapa cocTamBisieT OT NMpUONM3UTENbHO 90 MPOLIEHTOB MO Macce
(Macc.%) no mpubnusurenpHO 99 Mace.%, oT npubnusurensHo 94 mMace.% 10 NPUOTH3UTENTHEHO
97 wmacc.%, unmn ot npudamsurensHo 91 macc.% no npubmmsurensHo 98 Macc.% motoka 56
napa, B pacdyere Ha OOIIyI0 MacCy moToka 56 mapa. B HEKOTOpPBIX BapuUaHTaX OCYINECTBIICHHS
nepBasi 4acTb S56' moroka S50 mapa, KOTOpPOH OCYLIECTBJISIIOT MPOAYBKY (MJIM KOTOPYIO
HATNPAaBJSAIOT AJIs1 IPUMEHEHUS B KAUECTBE TOILIMBA) COCTABJISET OT NMPUOIM3UTENBHO 1 poneHTa
no macce (macc.%) no mpubmmsurensHo 10 macc.%, or mpubnusurensHo 2 Macc.% 10
npubnusutensHo 9 mMacc.%, wnn ot npubnusutensHo 3 Mace.% a0 npubnusuTensHO 6 Macc.%
IOTOKa 56 mapa.

[0096] IlepBast yactp 56' moroka 56 mapa MOXeT OBITh pa3[eieHa Ha MEePBYIO MEPBYIO
gacTb 56'A u BTOpyIo nepsyto yactb 56'B. [lo MeHblelt Mepe yacTh nepBOi mepBoi yactu 56'A
MoxkeT penukiupoBarb B peaktop 10 CPO, Hampumep udepe3 TEXHOJOIMYECKYH0 4acTb SA
YTJIEBOIOPOIHOTO ChIPhsl 5 W/WiiK MepByIO 4acTh 8A yrieBofopoaoB. ITo MeHblnel Mepe 4acTh
BTOPOM MepBOM yacTu 56'B MOkeT MCMONb30BaThCS B KAUECTBE TOIUIMBA JJISI HArpeBa peakTopa
20 SMR w/unu renepupoBaHus napa. Ilepsas mepsast yacte S6'A MoxeT coctaBisith oT 0 10
100% mnortoka nepsoii yactu 56'; BTopas nepas 4yacTb 56'B moxer coctaBisate oT 0 no 100%
noToka nepsoi yactu 56'. Hanpumep, B HEKOTOPBIX BapHaHTaX OCYILIECTBJIEHUs MOTOK IEPBOM
nepBoit yactu 56'A cocrasysier 0, 25, 60 wnmmn 100% ot moToka mepBod 4yacTu 56', U MOTOK
BTOpO# nepBoii yactu 56'B cocrasmsier ocranphbie 100, 75, 40 umu 0% OT moTOKA MepBON 4acTH
56"

[0097] B HEKOTOPBIX BapHaHTAaxX OCYLIECTBIEHHs CHCTEMa M CIOCOO CHHTE3a CHUHIa3a
W/WJIM METaHOJIa HE BKIIFOYAIOT JOIMOJHUTENbHYIO CTaIUI0 WM YCTPOHCTBO ANl OOOTrameHus
Bomoponom (Hampumep, WGS) w/wnmm ypanenuss CO, mepen MOCHEAYIOINUM XUMUYECKUM
CHHTE30M (HampuMep, METaHojia). B HEKOTOpBIX BapmaHTax OCyIIecTBIeHUs peaktop 40 s
CHHTE3a METAHOJIA XapaKTepU3yeTrcs OObEMOM pPEeaKTOpa, KOTOPBIA SBISIETCS YMEHBIIEHHBIM
(HarpuMep, AN TOTO K€ BBIXOZAa METAHOJIA) [0 CPABHEHUIO ¢ 0OBEMOM peakTopa Uil CHHTE3a

ME€TAaHOJIa, UCIIOJIB3YEMbIM MJIs1 B OCTAJIbBHOM CXOOHOTO MpoLecCa, B KOTOPOM MPOAYHUPYECTCA
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METAHOJI W3 CHHrasa, IMOJIyYeHHOro mocpeacTBoM peakropa SMR 0Oes peakropa CPO; rme
cuHras, oOpa3oBaHHBIH mMocpeacTBoM peakropa SMR 6e3 peaktopa CPO xapaktepusyercs
MousisipHeIM  cooTHomeHneM H,/CO, xotopoe mnpesbimaer MossipHoe cooTHoweHue H,/CO
CHHrasa Ha craguu (c) (Hanpumep, kKoMOMHHUpOBaHHOTO cuHrasza 15C).

[0098] B HekoTOpBIX BapuaHTax OCYILIECTBJIEHUs peakTop 40 nis CHHTE3a MeTaHoJa
XapakTepu3yeTcsi 00bEMOM PEeakTopa Il CUHTE3a METAaHOJIa, KOTOPBIH SIBJISIETCS] TAKMM JKe, KaK
U o0beM peakTopa I CHHTE3a METAHOJNA, HCIIONb3YeMOro JJsl B OCTAJbHOM CXOIHOIO
nporecca, B KOTOPOM TMPONYLUPYETCS METaHOJN W3 CHHras3a, IOJyYEeHHOTO IOCPEACTBOM
peakTopa SMR 06e3 peakropa CPO; rae cuHras, mojyueHHbIi mocpeacTBoM peakropa SMR 6e3
peaktopa CPO xapakrepusyercsi MojsipHbiM cooTHomeHueM Ho/CO, kotopoe mnpeBbimaeT
moJisipHoe cooTHommenue Hy/CO cunrasza Ha cranuu (¢) (Hanpumep, KOMOMHUPOBAHHOTO CHHIa3a
15C), 1 B ONMUCAaHHOM B HACTOSIIIEM OMHUCAHUU TPOIIECCe MPOAYIUPYETCsl OOJbIIee KOTHYECTBO
METaHOJIa Ha IAHHOE KOJINYECTBO YIIIEBOAOPOIHOTO ChIPBS S.

[0099] B HEKOTOpBIX BapUaHTAX OCYLIECTBIEHHs CIIOCOO MPOM3BOACTBA METAHOJA, KaK
ONMMCAaHO B  HACTOSINEM  ONHUCAHUM, MOXET MPEHMYIIECTBEHHO JIEMOHCTPHUPOBAThH
YCOBEPLICHCTBOBAHUE OJHOW WM HECKOJbKUX XapaKTEPUCTHK IMpOLEecca IO CPAaBHEHHIO C
OOIIENTPUHATHIMU TIpOIleCCaMH. B HEKOTOPBIX BapHaHTaX OCYINECTBJIEHUs] CIIOCOO CHHTe3a
METaHOJIA TI0 HACTOALIEMY H300PETEHHIO O0ECHeYMBAET YBEIUYEHHYI0 3((EKTUBHOCTH IO
yIJIepoay, YMEHbIIEHHBIN pa3Mep peakTopa Ui CHHTE3a METaHOJIa BCIIEACTBUE OoJiee HU3KOTO
NOTOKAa CHHrasza (WJIM YBEJIMYEHHBbIM BBIXOI METAHOJIA TPU TOM JK€ pa3Mepe peakropa IJIs
CHHTE€3a METaHOJIa), CHIDKEHHOe YHepronoTpedienue, 6omee BHICOKYIO 001y 3(h(eKTHBHOCTD,
Oosiee BBICOKYIO XHMHMYECKYI0 3(PQPEeKTHBHOCTb IO YIJIEPOAYy, YMEHBIIEHHWE Harpy3ku Ha
KOMITPECCOp CHHrasa, Oosiee BBICOKYIO 3 (PEeKTUBHOCTh KOHTYypa CHHTE3a METAHOJIA, CHIDKEHHUE
WCTIOJIB30BAHUS MTapa MM UX KOMOMHAIMIO OTHOCHTENIBHO B OCTAJIBHOM CXOJHOTO IpOLecca, B
KOTOPOM HCIOJB3yeTcst Tobko SMR 1151 monyueHust cuHrasa ajisi CHHTE3a METaHOJIA.

[00100] ITocpenctBom wucmnonb3oBanuss CPO Bmecte ¢ SMR, a e SMR otnensHO
(BMecTe C TemIoBOW WHTerpauued (Hampumep, nocpenctsom TterooOMmennukos HE1, HE2
w/win HE3)) nyist mosnydeHust cuHTe3-ra3a, NPUroJHOrO s MOCIENYIOMEro CHHTe3a METaHOoIa,
ONMUCAaHHBIE B HACTOALIEM ONHCAHUU CHCTEMa M CIOCO0  TO3BOJIIIOT — CHU)KEHUE
SHEPronoTpeOIeHusT TNPU  MHHUMAJIBHBIX  KaNHUTAJOBIOXKEHMSX Ui HOBOTO WM
YCOBEPLICHCTBOBAHHOTO MPUMEHEHHUSI. B HEKOTOPBIX BapHaHTaxX OCYINECTBJICHUS MPEATIPHUSITHE
CHHTE3a METAHOJIA M0 HACTOSIIEMY H300peTeHHI0 00eCIeunBaeT CHIKEHNE SHEPTONOTPEOIeHHS
OT UHIEKCHOH BeanuuHbI puom3uTebHo 90-100 MMBTU/ToHHA MPOM3BENEHHOTO METAHOJIA,
10 WHAEKCHOW BEJIMYMHBI MeHee YeM npudausutepHo 55-85 MMBTU/ToHHA MpOU3BEASHHOTO
METaHOJIa, YTO OTPa)kaeT CHWKeHue Oonee deM Ha mpuOmm3urenbHo 15-45%. B HexoTOpbIx
BapuanTax ocymectBienuss CPO u SMR uCHONB3yIOTCST COBMECTHO IIsl OOeCTeYeHrs CHHTa3a,
NPUTOAHOTO JJIsl TIOCJIEAYIOLIEr0 CHHTe3a MeTaHoja (WM CHHTe3a IPYroro XHMHUYECKOTrO
COEAMHEHUs], JIsi KOTOPOTO SIBJSIETCS JKENATENbHBIM CHUKEHHOE MOJIIPHOE COOTHOILIEHUE
H,/CO) 6e3 ucronp3oBaHus MexaHH3Ma OOOTralleHus BOJOPOAOM (Harpumep, 0e3 KOHBEpCHUHU

BoastHOrO raza (WGS)) w/unu Ge3 ucnonb3oBanus Mexanmsma oteeneHus CO, (Hanpumep, 6e3
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CO»-cenaparopa, Harpumep, nocie peaktopa WGS).

[00101] Criocob mo HacTosmEeMy H300PETEHHI0 MOXKET TeHepHUpOBaThb 0OJiee BBICOKOE
Tero u3 peakropa 40 g CHHTE3a METaHOJA, KOTOPOE MOXKET HCIIONB30BaThCs B Crocode
(Harpumep, Ui oOecTieueHHsl peakTopa ¢ BOASHBIM TEIUNIOHOCUTENIEM C KUIISAIINUM ChIpbeM W/WIN
IUI HarpeBa TEXHOJIOTHUECKOH 4acTH SA yrieBoJOpPOAHOrO ChIpbs 5 mepen aecyibdypuszanneit
B dJIeMeHTe 6 1ecybdypHU3aLun).

[00102] Kak Oyner MOHSTHO CMEUANUCTY B JAHHOM 0OJACTH U C TIOMOLIBIO HACTOSILIETO
OmMHCaHus, MOCKOJNbKY peakiuss CPO sBisieTcss 3K30TepMUYECKOM, TpeOyercs OYeHb Malio
nojgauu Teria B (opMe CXKUraHUsl TOIUIMBA (HANpUMeEp, U TPEIBapUTENbHOTO HarpeBa
pPEareHTOB B PEAKLMOHHOW CMECH, KOTOpas MOAAeTCs B OTAENIEHHE Ui 0Opa3OBaHUsI CHHIA3a),
10 CPABHEHHIO C OOIICTTPUHSTHIM MapoBbiM pudopmuHrom. Io cymectBy, B cnocode monydeHus
MeTaHOJia ¢ ucnojbp3oBaHueM cuHraza CPO, kak OmMcaHO B HACTOSIEM ONMCAHUU, MOXKET
NPEUMYIIECTBEHHO 00pa3oBbiBaThCsi MeHblie CO, BCIEOCTBHE CXKUTAaHUS TOIUIMBA T10
CPaBHEHHIO C UCTIONB30BAHUEM TOJBKO MapOBOro puOpMHUHTA.

[00103] JlomomHUTENbHBIE TPEUMYIIECTBA CIIOCOOOB MPOAYLUPOBAHUS METAHOJA, KaK
OMHCAHO B HACTOSIIEM OIMCAHWH, MOTYT CTaTh NMOHSTHBIMH CHEHAIICTy B JaHHOW OOJACTH
IIPU PACCMOTPEHUU HACTOSALIErO OMUCAHUS.

I[TPUMEPHI

[00104] ITocne omucaHusi B LEJOM BapPUAHTOB OCYLIECTBJEHUS, CICAYIOIINUE MPUMEPHI
NPUBOAATCS B KAa4yeCTBE KOHKPETHBIX BAPHAHTOB OCYILIECTBICHHUS W300peTeHUs H UL
JE€MOHCTpPAllUM €ro NPUMEHEHUs Ha IpakTUKe M npeumyliecTB. IIOHATHO, 4TO mNpUMepHI
NPUBOJATCS B Ka4eCTBE WJIIIOCTPALIMU U HE MPEAHA3HAYEHbI AJI1 OrPAaHUYEHUs] ONHUCAHUS WU
(bopMyJibl H300pETeHHsT KAKUM-THO0 00pa3oM.

[00105] ITpumep 1: B Tabauue 1 mpeacTaBieHbl pe3yJbTaThl CYIIECTBYIOLIETO Criocoba
CHHTe3a MeTaHoNa, Bkmouaromero SMR (cpaBHMTENbHBI NpuMep), U CIOCOOOB CHHTE3a
METaHOJIa 10 HacTosimeMy u3o0peTeHuro (crocodsl A, B u C no uzobperenunto), rue 20, 40 mu
60 macc.%, COOTBETCTBEHHO, TEXHOJIOIMUECKOI0 YIJIEBOAOPOIHOTO ChIPbsi (SA) KOHBEPTHUPYETCSI
B curHas nocpenctsoM peaktopa 10 CPO, B To Bpems kak ocranpHble 80, 60 unu 40 macc.%,
COOTBETCTBEHHO, KOHBEPTUPYIOTCA B cuHTa3 B peakrope 20 SMR. B cniocofax mo nzobperenuro,
WHJIEKCHOE OTIEJCHHE TOIUIMBHOTO NPUPOAHOrO ra3a (Hampumep, TOIUIMBHAs dYacTbh SB
YIJIEBOAOPOAHOTO ChIpbsi S (Hampumep, NPHUPOTHOTO Tas3a), HCIOJBb30BAHHAS B KayeCTBE
TorunBa) coctaisuio 79,72, 70,86 u 53,14 macc.% oT 001ero yriieBOIOpPOIHOTO ChIPbs S, s
nporeccoB no uzobperennto A, B u C, coorBerctBeHHO. OTneneHue rasa sl NPOXYBKH
cocraBisio  102,4, 101,87 wu 101,87 pna mnpoueccoB mo wusobperennro A, B, u C,
coorBercTBeHHO. MHpuekc »sHepronorpebnenust (El) B kxagectrBe MMBTU Ha TOHHY
NPOM3BENEHHOro MeraHona cHuxkaincst or 100 MMBTU/ToHHa mpoW3BEAEHHOTO METaHONA 10
83,47, 75,58 m 67,11 MMBTU/ToHHa mnpPOU3BEASHHOIO METaHOJa i CHocOOOB TIO
u3zobperenno A, B u C, coorBercrBeHHO. MHnekc 3PpPeKTHBHOCTH KOHTypa OCTABAJCS IIO
CYLIECTBY HEM3MEHHbIM M1 CcrocoboB 1o wuszobperennto A, B u C, oTHOcHTENBHO

cpaBHuTenpHOro cnocoda. Kak BunHO u3 tabmuiel 1, oOmuii nHAeke 3¢(GeKTUBHOCTH, UHAEKC
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XUMUYECKON 3(P(PEKTUBHOCTH MO YIJIEPOAY, MHAEKC MPOM3BOACTBA HEOUHINEHHOTO METaHOJA
(Harmpumep, MOTOKa 55 HEOUMINEHHOro MeraHoja 55 Ha ¢ur.), oOpa3oBaHHe NOOOYHOTO
npoxnykra aumerminooro s¢upa (DME), unnekc paborsl ManorabapuTHOro Kotna, pabora
ycTaHOBKH paszzaeneHus Boznyxa (ASU), m MHAEKC KOHLEHTpPALMM WHEPTHOTO ra3a B KOHType
CHHTE3a METAaHOJIa, BO3paCTalHM Uil crnocoboB mo m3obperennto A, B u C oTHOCUTENBHO
cpaBHuTenbHOrO crocoba. Kak BuaHo B Tabmuue 1, unaekc padotel peaktopa 40 st CUHTe3a
METaHOJa, MHAEKC OOINero MCIob3yeMOro napa, ¥ MHAEKC olmeil Harpy3ku kommnpeccopa 30

CHHIa3a CHIKAJINCH Uil COCO00B 1o n3odperennio A, B n C, OTHOCHTENIBHO CPaBHUTEIBHOTO

crnoco0a.
[00106]
Tabmuua 1. Tanabie npumepa 1
ITonoxenue CyuecTByromui ITonaua 20 | ITopaua 40 | ITonaua 60
cnocod macc.% B | Macc.% B | Macc.% B
(cpaBHuTenpHBI | CPOX CPOX CPOX (cmocob
npumMep) (crtocob A mo | (cnocob A mo | A o

n300peTeHNI0) | U300PETeHUI0) | H300PETEHHIO)

Otnenenue 100 79,72 70,86 53,14

TOTUTMBHOTO
NPUPOIHOTO  rasa
(uHOexc)

Otnenenue rasa mist | 100 102,40 101,87 101,87

NPOAYBKH (MHAEKC)
EI (MMBTU/ | 100 83,47 75,58 67,11
TOHHA MeOH)

(uHOEKC)

OddexTuBHOCTD 100 102,20 100,82 99,03

KOHTYypa (MHEKC)

OOmas 100 107,00 109,52 113,21

3¢ pekTUBHOCTD
(uHOeKC)

XumMuueckas 100 104,82 105,88 106,54

s¢pexkTuBHOCTD MO
yriepony (MHIEKC)

Bennuuna M ceipest | 12,52 14,42 8,76 5,30
(56" + 15E")
M, ceexee (15A) 3,01 2,71 2,46 2,21
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Brxon
HEOYHIIIEHHOTO
BEIIlECTBA (TOHH
MeOH/cyTkn)

(uHgOexc)

100

106,96

109,47

113,19

Harpyska peaktopa
st cuaresa MeOH

(MMBTU/4)

(uHOEKC)

-100

-103

-125.4

-143.8

Harpyska
MaJiorabapuTHOTO

kotma (MMBTU/4)

(uHOeKC)

100

206,01

296,46

400,89

Harpyska ASU
(MMBTU/ToHHa
MeOH) (unnexc)

100

135,36

170,01

204,37

Konnenrpauus
HUHEPTHOTO
BEIIleCTBA B
KOHType,  MOJb%

(uHOEeKc)

100

117.43

119,28

122,6

Ob6pazoBanue DME

(KMOJIB/9)

100

124

140,3

172,5

OO0miee KOJIUYECTBO
UCTIONIb3yEMOTO
napa (TOHH/Y)

(uHOEeKC)

100

97.61

96.41

95.22

OOmwass  Harpy3ka
KOMITpeccopa
CHHrasa

(MMBTU/4)

(uHOexc)

100

96,31

91.80

89.16

OOwass  Harpy3ka

LUPKYJIATOPA

100

124,93

85,11

62,03
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(MMBTU/4)

(uHOexc)

[00107] B To Bpems Kkak OBbUIM TOKa3aHbl M ONMCAHbl PA3JIMYHbIE BAPHUAHTBI
OCYILIECTBJIEHHs], UX MOAU(PUKALUU MOIYT OBITH OCYIIECTBJIEHBI CIELUAIUCTOM B ITaHHOM
obnactu 0e3 OTKJIOHEHHsI OT CYIIHOCTH U upaed u3o0peTeHusi. BapuaHThl OCylnecTBIICHHS,
ONMCAaHHbIE B HACTOSINEM ONMCAHUH, SBISAIOTCA TOJBKO WJUIOCTPATUBHBIMU M HE
NpeaHa3HAYeHbI 1JIs1 OrpaHUYeHus1. MHOTHe BapuaHThl U MOJU(HUKALMY O0BEKTa, OMHUCAHHOTO B
HACTOSIIEM OMHMCAHUH, SIBJISIFOTCS BO3MOXKHBIMH U BXOIST B 00beM n3o0pereHus. Koraa npsimo
yKa3aHbl YHCJIOBbIE NUANA30HbI U MPeNeNbl, ClieAyeT MOHUMATh, YTO TaKhe MpsMble TUana3OHbl
WIA OTPAHMYEHHs BKJIOYAIOT MTEPALMOHHBIC TUAMA30HbI MU MpPenesbl MOAOOHOH BETHYHHBI,
BXOISIIIHUE B TMpPEHeNbl MPsIMO YKa3aHHBIX JHANMA30HOB WM TpenesioB (HampuMmep, OT
npudm3uTensHo 1 1o npubnusurensro 10 Brmtovaer 2, 3, 4 u T.4.; 6onee 0,10 Bxmouvaer 0,11,
0,12, 0,13 u 1.1.). Hampumep, koraa mpUBENeH YUCIOBOH qUAa3oH C BepXHeW rpanulei, Ry, u
BepxHel rpanuuel, R, moboe 4ymcio, BXoasiee B JaHHBIA AMANA30H, KOHKPETHO PacKpsITo. B
YaCTHOCTH, CIENYIOIHEe YHCIa B JUAna30HE KOHKpPeTHO packpbiThl: R=R;+k*(Ru-R), rme k
npencTasisier codoi mepeMeHHyr B Auarna3one oT 1 mpouenta a0 100 mporeHToB ¢ marom 1
NPOIIEHT, T.€., kK mpexacrasnser coboi 1 mporeHT, 2 mpoueHTa, 3 MpomeHTa, 4 MpoLeHTa, S
MPOLIEHTOB, ... 50 mpoueHToB, 51 MpoueHT, 52 NpoueHTa, ..., 95 mpoueHtos, 96 npoueHTos, 97
npoueHToB, 98 mpouenTos, 99 nponenros unu 100 npouentos. bonee Toro, mo0oi YnuCIOBOH
AVana3oH, OIpenenseMblii AByMs uuciaMu R, kak oIpeneneHo Bbllle, TAKKE€ KOHKPETHO
packpsIT. IlonpasymeBaercs, 4TO HCIOJIB30BAHHE TEepPMHHA "HEOOs13aTeNbHO" B OTHOIICHUU
JF000ro 3j1eMeHTa MyHKTa (OPMYJIbI M300pPETeHHsT O3HAYAET, UYTO PACCMATPUBAEMBIH 3JIEMEHT
TpeOyercss win ajbTepHaTUBHO He Tpebyercs. IlompasymeBaercs, 4To 00e anbTEepHATHUBHBI
BXOZAT B O0OBEM JaHHOro MyHKTa (opmyisl u3oOpereHus. JIOKHO OBITH MOHSITHO, HYTO
UCTIOJIb30BaHUE OoJiee IUPOKUX TEPMUHOB, TAKMX KAK CONEPIKUT, BKIJIIOYAET, MMEIOLIUA U T.JI.
00OCHOBBIBaeT 0oJiee y3KUE TEPMHHBI, TAKUE KaK COCTOSIIHMHA U3, MO CYLIECTBY COCTOSIIIUHN U3,
IO CYILIECTBY COAEP KALLMI U T. .

[00108] Takum oOpa3om, 0ObeM 3aIMUTHI HE OrPAHUYHMBAETCS OMTUCAHUEM, TTPUBEIEHHBIM
BBILIE, & OTPAHUYMBAETCS TOJBKO (popMyIoi n300peTeHus, KOTopasi MpUBEIeHA HUXKE, IPUIeM
5TOT 00BEM BKJIIOYAET BCE 3KBUBAICHTHI O00BeKkTa (popmyinbl nzoOperenHus. Kakmplii myHKT
dopmyabl H300peTeHHs BKJIIOYEH B ONHUCAHME B KAa4YeCTBE BAPUAHTA OCYINECTBIICHHS
HacTosmero u3odperenus. Takum oOpasom, ¢opmynia H300peTeHUsT MPEACTaBIsIeT COOOM
JOTIOJIHUTEIbHOE OINHCaHWe, M OHa JOMNOJHSET BapUaHThl OCYLIECTBJIEHUS HACTOSLIETO
nu3o0perenust. OOCyXIeHNEe WCTOYHHMKA JIUTEPATYPbl HE SIBJSIETCS AOMYLIEHWEM TOrO, YTO OH
SBJIIETCSI YPOBHEM TEXHUKH HACTOSIIErO U300peTeHus, OCOOEHHO IO00r0 HCTOYHHKA
JUTEPATYPBl, KOTOPBIA MOXKET UMETh ATy IMyOJHKALMH TIOCHIE JaThl YCTAHOBIEHHS IPUOPHUTETA
Hacrosimeld 3asBku. CopmepskaHHMe BCEX TIATEHTOB, MATEHTHBIX 3asBOK U MyOJIHMKaIWy,
LIUTUPOBAHHBIX B HACTOSINEM ONMCAHWUU, NPUBEIAEHO B HACTOALIEM OINNCAHUU B KadeCTBe
CCBUIKM B TOW CTENEHH, B KOTOPOW OHHM OOECNEeYMBAIOT WJUIKOCTPATUBHBIC, METOIUYECKUE WUIIH

APYTrue ACTajn, JOMOJHAIINUEC ACTAIN, YKA3aHHBIC B HACTOALICM OITMCAHWU.
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JOITOJIHUTEJIbHOE OITMCAHUE

[00109] KonkpeTHble BapuaHTbl OCYLIECTBJIEHUS, ONMCAHHbBIE BbIIIE, SBJSAIOTCS TOJBKO
WITIFOCTPATUBHBIMU, IOCKOJIBbKY HAcTosiee H300peTeHHe MOXKeT OBbITh MOAU(DHUIMPOBAHO U
NPUMEHATBbCS Ha TPAKTHKH OTJIMYAIOIIUMCS, HO OKBHMBAJEHTHBIM CIIOCOOOM, H3BECTHBIM
CIeLMAIICTaM B JAHHOW 00JIacTH, C YYeTOM HMIEH, OMHMCAHHbIX B HACTOSINEM omucaHuu. bosee
TOrO, HE IpeayCMaTpUBAeTCs OrpaHUYEHHH JeTaneil KOHCTPYKLUH WJIH  MOJEINH,
IPECTABJICHHBIX B HACTOSINEM OINMCAHHMU, OTJIMYHBIX OT TOrO, YTO OMHMCAaHO B (opmysie
u3o0perenust Huwxke. Takum oOpa3oM, OYEBHIHO, YTO KOHKPETHBIE MJUTIOCTPATUBHBIE BAPHUAHTBI
OCYIIECTBIICHHSI, OMIUCAHHBIE BBILIE, MOTYT ObITh N3MEHEHBI WJIH MOJU(ULIMPOBAHBL, 1 BCE TAKUE
BAPHUAHTBl CYUTAIOTCSl BXOASALIMMU B OOBEM M CYIIHOCTh HACTOsIIero m3odpereHus. Takke B
00BEM HACTOALIETO H300PETEHHST BXOAAT AIbTEPHATUBHBIE BAPHAHTHI OCYIIECTBIICHUS, KOTOPbIE
SIBJIIIOTCSL  PE3YJIbTATOM KOMOMHHMPOBAHUS, OOBENUHEHHMS W/WIM HUCKIIOUEHHs] TPH3HAKOB
BapuaHTa(OB) OCYINECTBJIEHUs. B TO Bpems Kak KOMIO3MLIMH M TMPOLECChl OMHCaHbI B Oojee
IIUPOKUX TEPMHUHAX Kak "umeromwue", "copepskamue", "BMemlaroumue" WM "BKJFOYArOLIUE"
pa3NUYHbIE KOMITOHEHTBI WJIM CTaJU{, KOMIIO3ULUH U CIMOCOOBI Takk€ MOTYT "NO CYIIECTBY
COCTOSITh 3" WIK "COCTOSITh U3" pa3jMUHBIX KOMIIOHEHTOB U cTaauil. Mcnonp3zoBanue TepMuHa
"HeoOs3aTeIbHO" B OTHOLIEHUH JIFOOOTO 3JIEMEHTa MyHKTa (pOPMYJIbI M300pETEHUs, O3HAYAET,
YTO 3JEMEHT TpeOyeTrcs, WM aJbTePHATHBHO YTO 3JIEMEHT He Tpedyercs, mnpudeM obe
aJIbTEPHATHBBI BXOAAT B 00BEM IMyHKTA (POPMYJIBI H300PETEHNS.

[00110] Yucna u nuana3oHbl, OMUCAHHBIE BBIIIE, MOTYT BapbUPOBATHCS HAa HEKOTOPYIO
BenuunHy. Korma packpbIT 4uMCIOBOM Auana3zoH ¢ Oosee HU3KOW rpaHunei u Oonee BepxHeEH
rpaHuLell, KOHKPETHO PACKpPBITO JIF000€ YHCIO U MH000H BKIIOYEHHBIH AMANa3oH, BXOISAIINE B
STOT AHWana3oH. B acTHOCTH, MOApa3yMeBaeTcs], 4TO KaX/Ibli 1uana3oH BeauyduH (B popme "oT
npUOIM3UTENPHO a 10 MPHONU3UTENBHO b," WIIN, S5KBUBAJIIEHTHO, "MPUOIH3UTENBHO OT a a0 b"
WY, SKBUBAJIEHTHO, "TPUONIM3NUTENBHO a-b'"), pacKpBITBIl B HACTOSILIIEM ONMCAHWH, YKa3bIBAET
KaX10e YHCJIO W JMAra30H, OXBaTbIBaeMble OOjiee IIMPOKMM AHANA30HOM BEJIHUYWH. Takxke
TEPMHHBI B (pOpMyJie U300PETeHUSI UMEIOT MX MpPMOe OOBIYHOE 3HAYEHHUE, €CIIU 3asBUTENIEM
IPsIMO U SIBHO HE OmpenesieHo nHoe. bosee Toro, ¢popma eqMHCTBEHHOTO YHCIIA, UCTIOIb3yeMast B
dopmyne u300peTeHus], ONMpeneNseTcsl B HACTOSIIEM OIMMCAHUHM KaK O3HAYANoLIas ONWUH WIIH
HECKOJIbKO 3JIEMEHTOB, K KOTOpPOMY OHa OTHOcHuTCs. Ecnmm cymecTtByer Kakoe-J1ndo
NPOTHBOPEYHE B UCMOJB30BAHUU CJIOBA WJIM TEPMHUHA B HACTOSLIEM OMHCAHUH U B OJHOM WJIH
HECKOJIbKMX TMATeHTHBIX WM APYTHX JOKYMEHTAaX, CJEOYeT HCIONb30BaTh OINpPENeIeHus,
KOTOPBIE COOTBETCTBYIOT OMHCAHUIO.

[00111] BapuaHTsl OCyII€CTBIIEHHUS, ONUCAHHBIE B HACTOSALIEM ONNUCAHUH, BKIIIOUYAIOT:

[00112] A: Cnocob mony4yeHHst CHHTa3a, BKJIIOYAIOMIMIA: (a) Tomady CMECH PEareHTOB
st kKatanurudeckoro HenosHoro okucienus (CPO) B peaktop CPO; roe cMech peareHToB IJis
CPO comepXHUT KHCIOPOA, MEPBYI0 YaCThb YIJIEBOAOPOAOB, U HEOOSA3aTENbHO Map, IAe IO
MeHblIelH Mepe dacTb cMmecu peareHToB s CPO pearupyer, nocpeactsom peakiuu CPO, B
peaktope CPO ¢ obpaszoBanuem BbIxozsmero noroka uz peakropa CPO; rme peaktop CPO

conepxut karanuzarop CPO; rne Bexoasmuil notok u3 peakropa CPO BkirouaeT BOIOPOX



36

(H»), monookcun yraepona (CO), mmokcun yriepoma (CO»), Bogy UM HempopearupoBaBIINE
yIJI€BOAOPOABI, TA€ BBIXOAAMUN mnoTok 3 peakropa CPO xapaktepusyercs MOJSIPHBIM
COOTHOLIEHHEM BoJopona u MoHookcuaa yriaepona (H,/CO) Bbxopsimero noroka u3 peakropa
CPO, u rpe BbxXoOasawui norok u3 peakropa CPO xapakrepusyercs cooTHouieHnemM M
BBIXOAALIEro noroka u3z peakropa CPO, rae coorHomenne M mpencrasnser coboil MonsipHOe
cootHomenue, ompenensiemoe kak (H,-CO,)/(CO+CO,); (b) momauy cmecu peareHTOB MJisi
napoBoro pudopmunra meraHa (SMR) B peaktop SMR, rme cmech peareHToB s SMR
BKJIFOYAET Map M BTOPYIO YacTh YIJIEBOJOPOIOB; T€ MO MEHbLICH Mepe 4acTh CMECH PEareHTOB
st SMR  pearupyer mocpenctBom peakiun SMR B peakrope SMR ¢ obpasoBanuem
BBIXOZSIIEro MoToka u3 peakropa SMR; rae Beixomsamumii motok u3 peakropa SMR Bximouaer
Bomopon (H,), wmonookcun yraepoma (CO), nmuokcun yraepoxa (CO;), Bomy w
HEMPOpEarupoOBaBIINE  YIJIEBOJOPOIbI, TIN€ BBIXOAAIIMI TOTOK U3 peaktopa SMR
xapakrepusyercsi MoJsipabiM cooTHomeHueM H,/CO Beixopsimmero moroka u3 peakropa SMR,
KOTOpoe npeBbiiaeT MoJisipHoe cooTHouienne Ho/CO B Brixonsiem notoke us peakropa CPO;
U TJie BBIXOIALIMI NMOTOK U3 peaktopa SMR xapakrepusyercs cooTHoueHneM M BbIxonslero
noroka u3 peakropa SMR, KOTOpoe MpeBBIAET COOTHOLIEHHE M BBIXOASINETrO MOTOKA W3
peaktopa CPO; (c) mpuBeneHUe B KOHTAKT 1O MEHbINEH Mepe YacTH BBIXOMSINEro MOTOKa U3
peaktopa CPO mo wmeHblIeil Mepe ¢ 4YacThiO0 BBIXOISINEr0 MOTOKa u3 peakropa SMR ¢
MOJIyY€HUEM CHHIa3a, I7ie CUHIa3 XapakTepusyercs: MossipHbIM cooTHoieHneM H,/CO cunrasa,
U TI€ CHHIa3 XapaKTepu3yeTcs cooTHomeHneM M cuHrasza, u (d) oxnmaxaeHue CUHrasa, riae
OXJIAK/IEHHE CHHra3a BKJIIOYAeT HArpeB MEpBOH HYacTH YIJIEBOJOPOJOB W/WIIM BTOPOH HYaCTH
yIJI€BOAOPOAOB TPU  OXJAXKAEHHH CHHIa3a IMOCPENCTBOM TEIUIOOOMEHa B  IEPBOM
TErNIOOOMEHHUKE C TMOJy4YeHHEeM HarpeTod MepBOW YacTH YIJIEBOJOPOXOB W/HIIM HArpeToi
BTOPOH YaCTH YIJIEBOJAOPOIOB, COOTBETCTBEHHO, M IEPBOIO OXJIAXAEHHOIO CHHIrasa, U TIJe
HarpeTas mepBasi 4acThb yIJIeBOJOponoB noxpaercs B peaktop CPO Ha craguu (a) w/unm Harperast
BTOpasi 4aCTh YIJIEBOIOPOIOB mojaercs B peaktop SMR Ha cranuu (b), COOTBETCTBEHHO.
[00113] B: Cnoco® mosydeHus: METaHOa, BKIIOYANOIIWKN: (a) HArpeB MOTOKA ChIPBS,
BKJIFOYAIOLIETO YIJIEBOAOPOIbI, C TMOJYYEHHEM HArpeThiX yriieBogoponos; (b) HeobOs3areapHO
ylaJeHue OJIHOTO WJIM HECKOJbKHUX  CEepPOCONEpAIUX COENWHEHWH W3  HAarpeTbIx
yIJIEBOAOPOAOB, KOTAA OHHU TNPHUCYTCTBYIOT, (C) pas3neieHHe HarpeThiX YIIEBOJOPOIOB Ha
NEPBYIO YaCTh YIJIEBOJOPOIOB M BTOPYIO YacTh YIIIEBOAOPOAOB; (d) momady cMecHu peareHTOB
st kKatanurudeckoro HenosHoro okucienus (CPO) B peaktop CPO; roe cMech peareHToB s
CPO conepHT KHCIOPOH, MEPBYID YacThb YIJIEBOAOPOAOB M HEOOSA3aTENbHO Map; rnae Io
MeHblIelH Mepe dacTtb cMmecu peareHToB misi CPO pearnpyer, nmocpeactsom peakiuu CPO, B
peaktope CPO ¢ obpaszoBanuem BbIxozsmero noroka us peakropa CPO; rme peaktop CPO
conepxut karanmuzarop CPO; rne Bexopsimuii motok u3 peakropa CPO BkirodaeT BOIOPOX
(H»), monookcun yraepona (CO), mmokcun yriepoma (CO»), Bogy M HempopearupoBaBIINE
yIJI€BOAOPOABI, TA€ BBIXOAAMUI mOTOK M3 peaktopa CPO xapaktepusyercs MOJSIPHBIM
COOTHOLIEHHEM Bojopona u MoHookcuaa yriepona (H,/CO) Bbxopsimero noroka u3 peakropa

CPO, u rpe BbxXOasaAwuil norok u3 peakropa CPO xapakrepusyercs cooTHoueHueM M



37

BBIXOJAIIEro rmotoka u3 peakropa CPO, rae coorHomenne M mpencrasiseT coOOi MOJSpHOE
cootHowmenue, ompenensiemoe kak (H,-CO,)/(CO+CO,); () momady CMeCH peareHTOB IS
naposoro pudopmunra meraHa (SMR) B peakrop SMR, rame cmecy pearentoB misi SMR
COZIEP>KUT Map U BTOPYIO 4acTh YIJIEBOAOPOAOB; I'Zle IO MEHbIIEH Mepe 4acTb CMECH PEareHTOB
s SMR  pearupyer mocpeactsoMm peakuun SMR B peaktope SMR ¢ obpaszoBanuem
BBIXOJISIIErO MOToKa u3 peakropa SMR; rae Beixopsumii notok u3 peakropa SMR Bxirogaer
Bomopon (H,), wmonookcun yraepoma (CO), mumokcun yrmepoga (CO;), Bomy wu
HEMpOpearupoBaBIIMe  YIJIEBOJOPOIbI, TIN€ BBIXOASIIMM TOTOK U3 peaktopa SMR
xapakrepusyercsi MOJsipHbIM cooTHomeHneM H,/CO Bwixopsimmero moroka u3 peakropa SMR,
KOTOpOe mpeBblaeT MossipHoe cooTHouenne Ho/CO Bbxopsimero noroka u3 peakropa CPO;
r7ie BBIXOASIIUN MOTOK U3 peakropa SMR xapakrepusyercss cooTHouieHHEM M BBIXOISIIETO
notoka u3 peakropa SMR, koropoe mnpeBbllIaeT COOTHOLIEHHE M BBIXOASINErO IMOTOKA U3
peaktopa CPO; u rae CcOOTHOLIEHHE Macc MEpBOM 4YacTH YIVIEBOAOPOAOB M BTOPOHM HacTH
yIIEBOAOPOAOB COCTABISIET OT NMpHOIM3uTeNbHO 1:4 no npubnmsurensho 3:1; (f) npusenenue B
KOHTaKT IO MEHbLIEH Mepe YacTH BBIXOISINEro noroka u3 peakropa CPO mo MeHbinel Mepe ¢
YaCThIO BBIXOJALIETO MOTOKA U3 peakropa SMR ¢ oOpazoBaHneM cuHrasa; (g) HarpeB BOIbI IIPU
OXJIAXKIEHUH CHUHIa3a IMOCPEACTBOM TEIUIOOOMEHA B TEIUIOOOMEHHUKE ¢ 00pa3OBaHUEM Iapa U
OXJIaXKieHHOro cuHrasa, (h) mpuseneHue B neificTBUE MapOBOro KOMITPECCOpa IO MEHbIIEH Mepe
qacTel0 mapa; (i) ckaTue 1O MeEHbIIeH Mepe YacTh OXJAKACHHOTO CHHIa3a B MapOBOM
KOMIIpECCOpe € TOJYyYEHHUEM CXKATOro CHHrasa; (j) momady Mo MeHbIIeH Mepe 4acTH CXKaToro
CHHIa3a B PEaKTOp Ul CUHTE3a METaHOJa C MOJYyUYE€HHUEM BBIXOASIIErO MOTOKA U3 peaKkTopa s
CHUHTE3a METAHOJA, IAe BBIXOMALIUI MOTOK M3 PeakTopa AJsd CUHTE3a METAHOJAa COAEPKUT
METaHOJI, BOXY, BOJOPOZ, MOHOOKCHA YIJepona, AMOKCUA yriepopa u yriesonoponsl; (k)
paszeneHue 1o MEHbILIEH Mepe YacTH BBIXOASILEro MOTOKA U3 PEeaKkTopa IJsl CUHTe3a METaHOIa
Ha TOTOK HEOYMIIEHHOrO METAaHONa U IOTOK IMapa, IJe IMOTOK HEOUHUINEHHOrOo METaHOJa
COIEP’KUT METAHOJ M BOAY, M A€ MOTOK Iapa BKJIOYAET BOXOPOJA, MOHOOKCHA YIIepoza,
IUOKCH] yriiepona u yrieBomoponsl, u (1) peuuknupoBanue ot npudbnusureapbHo 90 macc.% 1o
npubnusuTensHo 99 macc.% mapoBOro MOTOKAa B pacueTe Ha OOIIYH Maccy IMOTOKa mapa B
peaxkTop AJsl CHHTE3a METaHOa.

[00114] C: Cucrema, BrmOUaromas: (a) peakTop KaTATUTUYECKOTO HEMOIHOIO
okucyienus (CPO), nedcTByromui myTeM KOHBEPTUPOBAHMS MO MEHBIIEH Mepe 4acTh CMeECH
pearenroB st CPO, coneprkameil KHCIOPOA, MEPBYIO YaCTh YIIIEBOAOPOIAOB U HEOOSI3aTEbHO
nap, nocpencrtsoM peakuuu CPO, B Bbxopswmuil notok us peakropa CPO, conepskamiuii
Bomopon (H,), wmonookcun yraepoma (CO), nmuokcun yraepoma (CO;), Bomy w
HENpopearupoBaBlINe YIJIEBOAOPOAbL, A€ BbIXoaswui mnorok wu3 peaktopa CPO
XapaKTepU3yeTCsi MOJIIPHBIM COOTHOIIEHHEM Bojoponma u MoHookcuaa yriepona (Ho./CO) u
COOTHOIIEHHeM M, rnme cooTHomeHne M mpeznctaBisieT COOOH MOJNSPHOE COOTHOLICHHE,
onpenensemoe kak (Ho-CO,)/(CO+COy); (b) peakrop maposoro pudopmunra merana (SMR),
NEeNUCTBYIOLIUN MyTeM KOHBEPTUPOBAHUS MO MEHbLIEH Mepe 4acTb CMeCH peareHToB aiii SMR,

cozeprKalleil map U BTOPYHO HacTh YIJI€BOAOPOIOB, MOCcpeAcTBOM peakunun SMR, B BbIxoasamui
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notok u3 peakropa SMR, comepsxkammuit Bogopon (Hz), monookcun yriaepona (CO), muokcun
yraepona (CO,), BoOy M HEmpoOpearupoBaBLIME YIJIEBOAOPOABI, I7l€ BBIXONALIMH IOTOK H3
peaktopa SMR xapakrepusyercs MoJisipHbIM cooTHomeHuem H,/CO, xoropoe mnpesblnaeT
mousipHoe cooTHowenue Ho/CO Bbxopsmero noroka u3 peakropa CPO, u cootHomenuem M,
KOTOpO€ IpPEeBbIAET COOTHOIIeHne M BbIxoasmiero noroka usz peakropa CPO; (c) omny wiun
HECKOJIbKO TNPOTOYHBIX JIMHUH, OPraHW30BaHHBIX A1 KOMOMHHPOBAHUS IO MEHbIIEH Mepe
4acTH BBIXOJsIIEro noroka us peakropa CPO 1o MeHblIel Mepe ¢ 4acThIO BBIXOALIETO IMOTOKA
u3 peakropa SMR ¢ monydeHneM KOMOMHHMPOBAHHOTO MMOTOKA CHUHIA3a BBIE WM HIKE
terooOMenHuka; U (d) TemI0OOMEHHHK, AEMCTBYIOLINI MOCPEACTBOM MEPEHOCA TEIJIO U3 IO
MeHbIIIeH Mepe 4YacTH BBIXOAALIero noroka u3 peakropa CPO, mo MeHbluell Mepe 4acTu
BBIXOJISIIIIETO MOTOKAa U3 peakropa SMR, uian KOMOMHMPOBAHHOTO MOTOKA CHHra3a Ha MEPBYIO
YacThb YIJIEBOJOPOJOB, BTOPYK) HYacCTh YIJIEBOAOPOAOB, WM KOMOWHHPOBAHHBIA IMOTOK
yTJIEBOZOPOAOB, COJEPIKALIMI MEPBYIO YaCTh YINIEBOAOPOJOB U BTOPYIO YacTh YII€BOIOPOMOB, C
MOJIly4EHHEM HarpeToil mepBoil 4YacTH yIieBOIOPOAOB, HAIPETOW BTOPOI YacTH yIJeBOLOPOAOB
WIA HarpeToro KOMOMHHMPOBAHHOTO TIIOTOKA  YIJIEBOIOPOIOB, COOTBETCTBEHHO, I7€
KOMOWHHPOBAHHBIM MOTOK CHHIa3a XapaKTepPU3yeTcsl COOTHOIIEHHEM M, MpPEBBILAIOIINM TN
paBHBIM TpubIU3UTENBHO 1,7, W/unu MonsapHbIM cootHomeHueM Ho/CO, mpeBplmaromum uimm
PaBHBIM MPHOIU3UTENBHO 1,8.

[00115] Kaxnpiii u3 BapuaHTOB ocyuecTsieHus A, B u C moxer umerb OAMH WU
HECKOJIbKO M3 CIEAYIOIIUX JOMOJHUTENbHBIX 3JIEMEHTOB: JnemeHT 1: rae craausa (d)
OXJIAKJIEHUs] CUHra3a JOMOJHUTENbHO BKJIIOYAET HArpeB BOAbI NMPU OXJAXKACHUHU IEPBOrO
OXJIQXKIEHHOT'O CHHIa3a MOCPENCTBOM TEIJIOOOMEHA B TPEThEM TEINIOOOMEHHHKE C TOJTy4YeHUEM
napa U BTOPOTO OXJIAXKIAEHHOTO CHHIasa, rAe M0 MEHbLIeH Mepe 4acThb Mapa MCMONb3yeTcs AJis
NPUBEAECHUs] B JIEHCTBHE MAapOBOrO KOMIIpeccopa. DJIEMEHT 2. IZie N0 MEHblIeH Mepe 4acTb
NEepPBOr0 OXJIAXKIEHHOTO CHHIa3a W/WIM IO MEHbLIeH Mepe 4acTb BTOPOrO OXJAXIEHHOTO
CHHra3a TOJaeTCsl B MapOBOH KOMITpeccop ¢ 0Opa3OoBaHMEM CIKATOrO CHHrasa. JJEMEHT 3:
JOTIOJTHUTEIBHO BKJIFOUAOLIHA (1) TTOAa4Yy MO MEHbIIeH Mepe 4acTh CIKATOrO ra3a B PeakTop JJIs
CHHTE3a METaHOJIa C TOJy4YeHHEM BBhIXOIALIETrO MOTOKA U3 PeakTopa sl CHHTe3a METAHOJIa; Te
BBIXOASIIUN MOTOK W3 peakTopa AJisl CHHTE3a METaHOJa COAEP>KUT METAHOJ, BOAY, BOIOPOA,
MOHOOKCHUJ yIIIepoa, AMOKCU] YIIIepoa H YIJIEBOXOPObL, U (i1) pa3ieneHne o MeHbLIeH Mepe
YaCTU BBIXOJAIIEr0 IMOTOKAa U3 peakTopa sl CHUHTe3a MeTaHOJa Ha MOTOK HEOYHIIEHHOIOo
MeTaHOJa U MOTOK Mapa; rie NOTOK HeOUUILIEHHOTO METaHOJa COJEPKUT METaHOJ U BOAY; U I/ie
MOTOK Mapa BKJIOYaeT BOAOPOZ, MOHOOKCHJ YIJIepona, AUOKCHUJ YIjepola U YIrieBOAOPOIBI.
DneMeHT 4: rze nepsasi 4acTh NOTOKA Mapa PeLUKIUPYET B PEakTop IJIsl CUHTE3a METaHONa, U
r7ie BTOpasi 4acTh IIOTOKA Mapa UCIONb3yeTCsl JUIsl IPOAYyBaHus, penukiaupyer B peakrop CPO B
KayecTBe KOMITOHEHTa cMmecu peareHToB CPO, w/miam ucrnonb3yercs B KadyeCTBE TOILIUBA.
OnemeHT 5: rae or 0 go 100% BTOpOIl wacTH moToKa napa peuukaupyer B peakrop CPO B
KauecTBe KOMIIOHeHTa cMmecu peareHToB 1isi CPO m ocranbHas 4acTb BTOPOW 4acTH MOTOKA
napa UCIONb3yeTCs B Ka4eCTBe TOIUIMBA AJisl Harpesa peaktopa SMR w/unu i reHepupoBaHus

napa. DJIeMeHT 6: Iie peakTop [l CHHTE3a METaHOJIA XapaKTepH3yeTcs 00BEMOM peakTopa Ui
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CHHTE3a METaHOJIa, KOTOPBI YMEHBILIEH II0 CPaBHEHUIO C OOBEMOM peakTopa IJIsl CHHTe3a
METaHOJIA, MCIIOJIB3yEMOTO ISl B OCTAJIbHOM CXOAHOrO Crocoba, B KOTOPOM MPONYLIUPYETCS
METaHOJI W3 CHHrasa, IMOJIyYeHHOro mnocpeacTsoM peakropa SMR 0Oes peakropa CPO; rme
CUHTra3, MOJy4YeHHbIH mocpeactBoM peaktopa SMR 6e3 peaktopa CPO, xapaxrepusyercs
MoJisipHbIM  cooTHoueHneM H,/CO, xoropoe mnpesblaeT MoussipHoe cooTHommenue H,/CO
CHHrasa Ha craguu (c). DneMeHT 7. rue yrjieBOJOpOAbl COAEp:KaT MeTaH, NMPHUPOJHBINA ras,
ra30KOHJEHCATHbIE JKUAKOCTH, TMOMYTHBIA Tra3, Tra3 Tra3oBOM IHAamnKd, OOOraleHHbIA TIa3,
napapuHOBbIE YIIIEBOAOPOAbI, CIAHLIEBbIH ra3, ClIAHIEBbIE JKUAKOCTH, OTXOASLINN ra3 KPeKHHra
¢ nceBnooxikeHHbIM Katanmuzatopom (FCC), Texnonormueckuii ras mnepepabotku HedTH,
IBIMOBBIE Ta3bl HJIM UX KOMOWHAIIMU. DJIEMEHT 8 e yIrieBOAOPOAbI JOMOJHUTEIBHO COAEePIKAT
OJITHO WJI HECKOJIbKO CEepOCOMep KaLIuX COeNUHEHUI. DeMeHT 9: rae 1o MeHblIel Mepe 4acTb
CEepPOCONIepKAIIUX COCNMHEHUN YOANsAeTCsl U3 HarpeTod BTOPOW YaCcTH YTIJIEBOIOPOIOB C
oOpa3oBaHHeM  necyib(ypUpPOBAaHHOH  BTOPOM  4YacTH  YIJIEBOAOPONOB, W THe
necyib(ypupOBaHHAs BTOPAsi 4acTh YIJIEBOJOPONOB monaercs: B peaktop SMR Ha cranuu (b).
OnemeHT 10: roe mo MeHbllel Mepe 4acTb CEpPOCOAEpXKallUX COEAVNHEHUH yaajsieTcs U3
HArpeToi MepBOi YacTH YIJIEBOIOPONIOB ¢ 00Opa3oBaHUEM Aecysb(ypHUPOBAHHON MEPBON YaCTH
YIIEBOAOPOAOB, U Te AeCyIb(pYPHUPOBAHHAS IIE€PBAst YaCTh YIJIEBOAOPOIOB IONAETCS B PEAKTOP
CPO wna crammm (a). Onemednt 11. JONONHUTENBHO BKIIOYAIOIMUN  OXJIAXKIECHUE
necyib(ypUpOBAHHON TMEpPBOW HYaCTH YIJIEBOAOPOAOB. JJeMeHT 12: rae OXJIaKIeHHe
necynbQypupOBaHHON MEPBOI YaCTH YIIEBOAOPOAOB BKJIIOUAET HArPEB BOIbI IPU OXJIAKACHUU
necynbQypupOBaHHON MMEPBO YaCTH YIJIEBOJOPOJOB IOCPEACTBOM TEIIOOOMEHa BO BTOPOM
TEIUIOOOMEHHUKE C IOJydeHHEM Iapa U OXJAaKIACHHOH necyib(pypHpOBaHHOW NepBOH HacTu
yIJI€BOAOPOAOB, U TZi€ 1O MEHbIIeH Mepe HacTh OXJIAKAECHHOW Necyb(pypHpOBaHHOHM NepBOH
4acTu yrieBogoponos nogaercs B peaktop CPO Ha craguu (a). DnemeHT 13: rae mo MeHbIuei
Mepe 4YacThb IMapa, NPOU3BEIEHHOIO BTOPBIM TEMJIO0OMEHHHKOM, nopaercs B peakrop CPO Ha
cranuu (a) w/unu B peakrop SMR Ha craguu (b). DneMeHT 14: HOMOJHUTENBHO BKITOYAKO LI
(1) HarpeB TOTOKa CBIpbs, COHEPIKALIETO YIJEBOAOPOABI, C TOJYYEHHEM HarpeThiX
yrJeBONOpoaoB; (2) HeoOs3aTebHO yHaJieHHe OIHOTO WJIM HECKOJbKUX CepOCOAEpIKAIINX
COEAMHEHUIl W3 HArpeThiX YIJIEBOJOPONOB, KOTAAa OHH TNPHUCYTCTBYIOT, U (3) pa3nmeneHue
HarpeThIX YIJIeBOJAOPOJOB Ha MEPBYIO YaCTh YIJIEBOAOPOAOB U BTOPYIO HaCTh YIJIEBOAOPOIOB.
OnemeHT 15: roe coOTHOLIEHHWE Macc MEpPBOMl 4YacTHU YINIEBOAOPOAOB U BTOPOH 4HacTH
YTJIEBOIOPOAOB COCTABISIET OT MpuOIU3UTeIpHO 1:9 no npubnusurensao 9:1. Dnement 16: rae
peakrop CPO xapakrtepusyercsi 1Mo MeHbIIEH Mepe ONHUM SKCIUTYaTALlMOHHBIM IapaMeTpoM
CPO, BbIOpaHHBIM M3 TPYIIIBI, COCTOSIIEH U3 BXONHOH Temmnepatypbl CPO oT npubnusureapHO
200°C mo npubnmsurensHo 550°C; BeIxOAHOH Temneparypbl CPO ot npudmmsurensao 600°C no
npudmmsutensio 1400°C; nasnennst B8 CPO ot npubnusurensro 1 6ap u.a. 10 mpubIH3UTENTBHO
90 Gap u.z.; Bpemenu konrtakta npu CPO or npubmmusurensHo 0,001 muummcexyHas! (MC) 10
NpUONU3UTENBHO S5 CeKyHA (C); MOJIIPHOTO COOTHOIIEHHs yriepona u kucnopona (C/O) B cmecu
pearerroB manss CPO or mpubnusurenpHo 1,5:1 go mpubmmsurensHo 2,5:1, rae MomspHOe

cootHomeHne C/O otHocuTCst K 0OmeMy KojauuecTBy Mousib yriepoma (C) yrieBogoponoB B
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CMECH PEareHToB, ACIEHHOMY Ha o0liee KOJU4ecTBO MoJb kuciopozna (O2) B CMeCH peareHToB,
MOJIIPHOTO CcoOoTHOImeHus: mapa u yriaepoxa (S/C) B cmecu pearentoB misi CPO ot
npubnusutensHo 0 o mpuOnusutenbHo 2:1, rae MomsApHoe cooTHomeHue S/C OTHOCUTCS K
obmemy konudectBy Moiib Bonbl (H>O) B cMecu peareHToB. eJIeHHOMY Ha O0Iiee KOJIHYECTBO
mouib yriaepona (C) yriaeBomoponoB B CMeCH peareHToB; U ux komOuHarmii. Jnement 17: rae (1)
cooTHOlIeHHe M cuHrasa paBHO WM NpeBblnaeT npudmausurenbHo 1,7; w/wmm (2) MomsipHOe
cootHoenne Ho/CO cuHrasa paBHo mim mpesblmaer npuonmmsutensHo 1,8, Dnement 18: rue
peaktop SMR xapakrepusyercsi MOJSIpHBIM cooTHOIeHueM S/C B cMecu peareHToB st SMR,
pPaBHBIM MJIHM MpeBbIIAIUM npudmmsurensHo 1,5:1. Dnement 19: nomomHUTENHHO
BKIrOUarouil (1) oTBeneHue TpeThell 4acTh yIieBOIOPOAOB M3 MOTOKA ChIPbS MEpel CTaauei
(a), rme TpeThsl YacThb YIJIEBOJOPOIOB COCTaBIsIeT OT NPUOMU3UTENbHO S5 wmacc.% 1o
npubu3uTeNBbHO 15 Mace.% OT BCeX yIiIeBOJOPOIOB MOTOKA CHIPBS B pacdeTe Ha OOIIYI0 Maccy
Oo0mMX yIrJIeBOJOPOIOB, U TIne OOImHe YIJeBOAOPOABl COCTOAT W3 CYMMBbI NEpPBOH YacTH
yIJI€BOAOPOAOB, BTOPOH YacTH YIJIEBOJOPOIOB M TPEThEH YacTH yIIeBOAOPOHOB; U (2)
C)KUraHue TPeTbel 4YacTu YIJeBOAOPOAOB JJIi N€HEpPUPOBAaHMs TeIUla Al Harpesa peakTopa
SMR w/unu reHepUpOBaHUS IOMOJHUTENBHOIO TMapa, W TIAe IO MEHbLIEH Mepe 4YacTb
JOTIOJIHUTEJIBHOTO Tapa HCIOJB3YeTCsl Al MPUBEACHUs B JEHCTBHE MapOBOr0 KOMIIPECCopa.
OnemeHT 20: AOMONHUTENBHO BKIIOUAIOIIUN peakTop AJid CUHTE3a METAHOJNA, AEHCTBYIOLIMIM
IJ1s1 IPOAYLIMPOBAHUSl BBIXOJSAIIETO NMOTOKA U3 PeakTopa AJi CUHTE3a METAHOJA, COAEpPIKallero
METaHOJ W3 IO MeEHbIIeH Mepe YacTb OOBEJMHEHHOrO IIOTOKAa CHUHrasa. OJyemeHT 21:
JOTIONIHUTEIBHO BKJIIOYAIOIIUI APYrod TEIUIOOOMEHHUK HIDKE YKa3aHHOTO TEIUIOOOMEHHUKA,
IEeMCTBYIOLHI 7151 TeHEPUPOBAHUS T1apa MOCPEACTBOM TEIIOOOMEHa ¢ 00 bEeANHEHHBIM TIOTOKOM
CHHIa3a. DJIEMEHT 22 NONOJHUTENBbHO BKIHOYAIOLIUN NAPOBOI KOMIIPECCOP BBILIE PEAKTOPA IJIs
CHUHTE3a METaHOJa U JACHCTBYIOLIWI, OCYINECTBJAA CXKaTHe IO MEHbLIEH Mepe 4YacTH
KOMOMHHPOBAHHOI'O MOTOKA CHHIA3a, I7ie 10 MEHbIIell Mepe 4acThb mapa IJisl NPUBENeHHs B
neiicTBue TYpOMHBI MAPOBOTO KOMITPECCOpa BKJIIOYAET Map, MPOH3BENCHHBIH MOCPEICTBOM
TEII000MeHa C KOMOMHHUPOBAaHHBIM MIOTOKOM CHHIA3a.

[00116] B TO Bpemsi Kak MpPEANOYTUTENIbHbIE BAPUAHTBI OCYIIECTBICHUS H300pETEHHS
NIOKA3aHbI U OMHUCAHBI, UX MOAU(HUKAIIMYA MOTYT OBITh OCYLIECTBJICHBI CIIEIIHATUCTOM B JAHHOM
oOnactu 0e3 OTKJIOHEHHWsT OT WAeH HacTosAlero nu3odpereHus. BapuaHTbI OCYINECTBIIECHUS,
OMMCAaHHbIE B HACTOSINEM ONHCAHWM, SBISAIOTCA TOJBKO WJUIIOCTPAaTUBHBIMU U He
NpeAHa3Ha4YeHbl Ui OrpaHWYeHus. MHorme Hu3MeHeHHs W MOIU(UKAMH H300peTeHus,
OIMCAHHBIE B HACTOSIIEM OMUCAHUY, SIBJISTFOTCS] BO3MOYKHBIMU U BXOIST B 00beM H300pETeHHUS.

[00117] MHorouncnenHble Aapyrue MOTU(PUKALNH, SKBUBAJIEHTHI W AJbTEPHATHBBI
CTaHyT MOHSATHBIMH CIELUAINCTAM B JAHHOH 00JACTH MOCJe MOJHOrO U3YUEHUs IPUBEASHHOTO
BbIlIe onucaHus. [logpasymeBaercs, 4TO MPUBENCHHYIO HIDKE (POpPMYITy U300pPETEHUs CleayeT
UHTEPIPETUPOBATh KAaK OXBATBHIBAIOLIYID BCE TakHe MOAU(PHUKAINY, OSKBUBAJIEHTBI WU
aNbTEPHATHBBI, KOTAA 3TO MpUMEHHMO. TakuM 00pa3oMm, 0ObeM 3alUThI HE OTPAHUYHBAETCS
OTHCaHNEM, NPUBEJEHHBIM BBILIE, & OTPAHUYMBAETCS] TOJNBKO (HOpMyJION M300peTeHus, KoTopast

clienyeT Jjanee, MpUYeM 3TOT OO0bEM BKJIIOYAET BCE HKBUBAJIEHTBI O00BEKTa (POPMYJIbI
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n3o0perennst. Kaxnpli myHKT (OpMyJibl M300pETeHHs BKJIIOYEH B OINMCAHHE B KAauecTBE
BapHUaHTa OCYILIECTBIEHUs HACTOsALIero m3odpereHus. Takum oOpasoM, ¢popmyia H300peTeHHs
SABJISICTCA I[aJ'IbHeﬁU.IPIM ONMUCaHuEM M AOIIOJHCHUEM HOI[pO6HOFO OIMHCaHHUA HACTOALICTO
n3o0perenus. CopeprkaHue BCEX MATEHTOB, MATEHTHBIX 3asBOK U MyOJMKALUH, IUTUPOBAHHBIX B

HaCTOAIICM OIMMCaHKWH, BKJIIFOYCHO B HACTOAIICEC OITMCAHHUEC B KAUCCTBE CChIJIOK.
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D®OPMYJIA U3OBPETEHUS

1. Criocob nony4eHus: CHHra3a, BKJIIOYAIOIU:

(a) momady cMecH peareHTOB i KaTaquThdeckoro HerosHoro okucienus (CPO) B
peaktop CPO, rme cmecy peareHtoB ana CPO comepKuT KHUCIOPOZ, NEPBYK 4YacTb
yIJI€BOOPOAOB, M HEOOSI3aTeNbHO Map;, Te MO MEHbIIeH Mepe 4acTh cMmecH peareHToB aisi CPO
pearupyer, nocpeactsom peakuuu CPO, B peakrope CPO ¢ 00pasoBaHHEeM BBIXOASLIETO MOTOKA
u3 peakropa CPO; rue peakrop CPO conepxur karanuzarop CPO; rae BeIxoasmui NOTOK U3
peaktopa CPO Bximouaer Bogopon (H,), moHookcun yriepoaa (CO), nuokcun yriepona (CO,),
BOIYy M HEMpPOpearupoBaBLIME YTIJIEBOAOPOABI, TA€ BBIXOASIIUA MOTOK 3 peaktopa CPO
XapaKTepU3yeTCss MOJIIPHBIM COOTHOILIEHHEM Bojaopona W MoHookcuaa yriepona (Ho/CO)
BbIXOAsIero noroka u3 peakropa CPO, u rme Beixogsmmii motok u3 peakropa CPO
XapaKTepU3yeTcsi COOTHOIEeHneM M BhIXozsimero noroka us peakropa CPO, rae cootHomenme
M npencrassier co00i MOJISIpHOE COOTHOIIeHue, onpeneisiemoe kak (Hy-CO,)/(CO+CO,);

(b) momauy cmecu peareHTOB ajisi mapoBoro pudopmunra merana (SMR) B peakrtop
SMR, rne cmech peareHToB misi SMR BKJFOHaeT map ¥ BTOPYIO 4YacTh YTJIEBOAOPONOB; IAe MO
MeHblIeH Mepe 4acTb cMecu peareHToB ansi SMR pearupyer nmocpenctsom peakuuu SMR B
peakTope SMR ¢ 00pa3oBaHreM BBIXOASIIErO MOTOKA U3 peakTopa SMR; rie BEIXOASIIINN TOTOK
u3 peakropa SMR Bkmrouaer Bomopon (H;), monookcun yriaepona (CO), muokcua yriepona
(CO,), BOIY M HENPOPEArupOBABIIUE YIIIEBOIOPOIBL; TI€ BBIXOAIMNI MOTOK U3 peakropa SMR
XapaxkTepusyercs MOJsipHbIM cooTHoleHueM Ho/CO BbIxopsiero noroka us peakropa SMR,
KOTOpoOe npeBbiiaeT MoJsipHoe cootHoueHne Hy/CO B Brixoasuem notoke us peakropa CPO;
U TJe BBIXOALMI NMOTOK u3 peaktopa SMR xapakrepusyercs cooTHowmeHueM M BbIXonsLIero
noroka u3 peakropa SMR, KOTOpoe MNpeBBIAET COOTHOLIEHHE M BBIXOASIIETO MOTOKA W3
peaxtopa CPO;

(c) mpuBeneHUE B KOHTAKT 10 MEHbLIEH Mepe 4acTU BBIXOJSIIEro MOTOKA U3 PeakTopa
CPO mo MeHbIIEeH Mepe ¢ YacThIO BBIXOJSIIEro MOTOKa M3 peakropa SMR ¢ monydyeHuem
CHHTasa, re CUHra3 xapakrepusyercs MosisipHbIM cooTHoinenneM Ho/CO cunrasa, u rae cuHras
XapaKTepU3yeTcsi COOTHOIIEHHeM M CHHrasa; u

(d) oxmaxxneHue CHWHrasza, e OXJaKACHHWE CHUHra3a BKJIIOYAeT HArPEB MEPBOH YacTH
yIIEBOAOPOAOB /MM BTOPOW HaCTH YIJIEBOJOPOJOB MPU OXJIAKISHHU CHUHIa3a MOCPEICTBOM
TEIUIOOOMEHa B TMEPBOM TEIUIOOOMEHHUKE C TIOJyYeHHEM HAarperol TMepBOH YacTu
yIIEBOAOPOAOB W/WJIM HArpeTOH BTOPOH 4YacTH YIIeBOAOPOIOB, COOTBETCTBEHHO, U IEPBOTO
OXJIQXKIEHHOT'O CHHTa3a; U IJIe Harperas nepBas 4acThb YIJIEBOIOPOIOB rnopaercs B peaktop CPO
Ha cTagud (a) W/uiaM Harperas BTOpasl 4acTh YIJIEBOAOPOAOB mopaercs B peakrop SMR Ha
craguu (b), COOTBETCTBEHHO.

2. Cnocod mo m.l1, roe cragust (d) oxjakAeHWs CHHra3a MOMOJHUTEIBHO BKITFOUAET
HArpeB BOABI MPHU OXJIAXKIEHUH IEPBOr0 OXJIAXKIEHHOTO CHHra3a MOCPEACTBOM TEIIOOOMEHa B
TPETbEM TEIIOOOMEHHHMKE C TOJyYE€HHEM Iapa U BTOPOrO OXJIAXKIEHHOIO CHHrasa, rze IO
MEHBIIEH Mepe YacTh Mapa UCIOb3YeTCs Ul IPUBEASHNS B AEHCTBUE TAPOBOTO KOMIPECCOpA.

3. Cnoco0 mo m.2, rae nmo MeHbIneil Mepe 4acTh MepPBOro OXJIAXKIEHHOIO CHHIasza W/mim
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IO MEHbIIEH Mepe YacTh BTOPOTrO OXJIAXKAEHHOIO CHHra3a IONAeTCs B IMMAPOBOI KOMITPECCOp C
o0pa3oBaHHEM C)KAaTOrO CHHIras3a.

4. Cniocob mo 1.3, HONMOJHUTENBHO BKJIIOUArIui (1) mogady 1o MeHbLIeH Mepe 4acTh
C)KaTOrO CHHIa3a B PEAKTOp Ul CHHTE3a METAHOJIA C MOJYYEHHEM BBIXOIALIErO IMOTOKA U3
peakTopa Al CHUHTe3a METAHOJIA, I7ie BBIXOMAIINN MOTOK U3 peakTopa IJIsl CUHTE3a METaHOJA
COZIEPKUT METAHOJI, BOAY, BOJOPOA, MOHOOKCH]] YIJIEPOAa, AUOKCHU]L YIJIepOAa U YIIIEBOLOPOIbL,
u (ii) pasgeneHyne MO MeHbLIEH Mepe YacTH BBIXOASALIErO MOTOKA M3 PEeakTopa Ul CHHTe3a
METaHOJIA Ha TOTOK HEOUYMIIEHHOTO METAaHOJA W TMOTOK Mapa; IAe MOTOK HEOYHINEHHOTO
METaHOJIa BKJIOUAET METAHOJ M BOAY, W TJe MOTOK Mapa BKJIOYAET BOAOPON, MOHOOKCHI
yriaeposa, JUOKCU YIIIepoa U YIIIeBOIOPOIbL.

5. Crmocob mo m.4, rae mepsas 4acTh MAPOBOTO MOTOKA PELHKIUPYET B PEAKTOP JJIS
CHHTE3a METAHOJAa;, M TJie BTOpasl 4acTh MOTOKA Iapa HMCIIONB3YeTCs Ui MPOAYBAHUS W/WIH B
Ka4eCTBE TOILTNBA.

6. Croco® mo m.4, rae peakrop I CHHTE3a METaHOJAa XapakTepusyercs 00BeMOM
peakTopa Uil CHHTE3a METAHOJIA, KOTOPBII YMEHBIIEH MO0 CPABHEHUIO C OOBEMOM peakTopa s
CHHTE3a METAHOJIa, UCTIOIb3YEMOro IJIsl B OCTAJIBHOM CXOAHOTO MPOLECCa, B KOTOPOM METaHOI
MOJIYYar0T M3 CHHrasa, MOJYYeHHOTro mocpencTBoM peaktopa SMR 6e3 peaktopa CPO; roe
CHHra3, mnonyueHHbIi B peaktope SMR 0e3 peakropa CPO, xapakrtepusyercsi MONSPHBIM
cootHomennem H,/CO, koropoe mpesbimaer MojsipHoe cooTHowmenne Ho/CO cunrasa Ha
cragui (c).

7. Crioco0 no mrobomy u3 mm. 1-6, rae yriieBogopo bl BKIIIOYAIOT METaH, MPUPOAHBIN ras3,
ra30KOHJEHCATHbIE JKUAKOCTH, TOMyTHBIH Tra3, Tra3 Tra3oBOW MIanKH, OOOTALIEeHHBIA Tas3,
napa(puHOBbIE YIIIEBOAOPOAbI, CIAHLEBbIH ra3, ClIaHLEBbIE )KUIKOCTH, OTXOAALINH ra3 KpeKuHra
¢ mnceBpooxikeHHbIM Kataimuzaropom (FCC), TexHonormueckuit ra3 mepepabotku HedTy,
ABIMOBBIE Ta3bl, TOIIMBHBIN a3 U3 KOJUIEKTOPA TOMJIMBHOTO Ta3a WM UX KOMOMHALIMH.

8. Cnocob mo 1n.7:

I7ie YIJIEBOIOPOBI JOMOJHUTENBHO BKIIIOYAIOT OHO WJIM HECKOJBKO CEPOCOAEPIKAIIIX
COEAMHEHUH M rae crnoco0 IOMOJHHUTENBHO BKJIOYAET YAAJCHHE MO MEHbIIEH Mepe 4YacTH
CEepPOCOZIepIKAIIUX COEAUHEHUN W3 HArpeTod MepBOM YacTH YIJEBOAOPOJAOB C MOJYyUYECHUEM
necynbhypupOBaHHOHN MEPBON YaCTH YIIEBOAOPOAOB, U Il AeCyIb(ypHUpOBaHHAS MEPBast YaCTh
yrieBonopoaos nonaercs B peakrop CPO Ha craguu (), u/wu

rae  crnocod, KpoMe TOro, BKIIOYAeT yAaJeHWe 10 MEHbIIeH Mepe dYacTu
CEepPOCONIepIKAIIUX COEAUHEHUN W3 HarpeToil BTOPOW YacTU YIVIEBOAOPOAOB C MOJYYECHHUEM
necynbQypupOBaHHON BTOPOH YacTH YIJIE€BOAOPOIOB, U TAe Necyib(ypHpoBaHHAs BTOPAsl 4YaCTh
yTJIEBONOPOAOB moxaetrcs B peaktop SMR Ha craguu (b).

9. Crmoco®d mo m.8, rme cnoco0 BKIKOYAET YAAJlEHHE [0 MEHbLIEH Mepe 4YacTu
CEepPOCONIepKAIIUX COEAUHEHUN W3 HArpeTod MEepBOM YacTH YIJIEBOAOPOAOB C IMOJYYEHHEM
necynbQypupOBaHHOHN MEPBOH YaCTH YITIEBOAOPOIOB, U IAe Aecyb(ypupOoBaHHas NepBasl 4acTh
yrieBonoponos monaercss B peakrop CPO nHa cranum (a), u rae cnocod IOMOTHHUTETHHO

BKJIFOYAET OXJIAKIEHHNE AeCyIb(YPUPOBAHHON MEPBOI YaCTH YTIII€BOAOPOIOB.
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10. Cniocob mo m.9:

7€ OXJIAXKIEHHE eCyIb(pypUpOBaHHON MEPBOI YAaCTH YTIIE€BOAOPOAOB BKJIIOYAET HATPEB
BOZIBI TPH OXJIAKIEHHM JeCylb()ypUpOBaHHONH MEPBOH 4YaCTH YIJIEBOJOPOIOB IOCPEACTBOM
TEIUIOOOMEHAa BO BTOPOM TEIUIOOOMEHHUKE ¢ 00pa3oBaHHMEM TMapa U  OXJAXKIEHHON
necynbQypupoBaHHON TMEpBOM YacTU yIJIEBOAOPOAOB, M TAe IO MEHbLIEH Mepe 4YacTb
OXJIAXKIEHHON JecyibdypUpOBaHHON MEPBOM YaCTH yrieBOAOPOAOB moxpaercs B peakrop CPO
Ha craguu (a); W TIA€ MO MeHbIIeH Mepe 4YacTb Mapa, OOpPa3OBaHHOIO BO BTOPOM
TeII00OMEeHHUKe, HeoOs3arenbHo mnopaercst B peakrop CPO nHa cramum (a) u/uim B peakTop
SMR Ha cranuu (b).

11. Cnoco6 mo m.l, nomonHUTENpbHO BKIOHarommi (1) HarpeB MOTOKa ChIPbS,
COZIEpIKaIero YIJIEBOAOPOAbIL, C MOJYYEHHEM HArpPEThIX YIJIEBOAOPOIOB; (2) HeoOs3aTeNbHO
ylaJeHue OJHOTO FJIM HECKOJBbKHUX  CEpPOCOIEpPAIMUX COEAWHEHHH W3  HarpeThiX
yIJIEBOAOPOAOB, KOrZla OHH MPHUCYTCTBYIOT, W (3) pa3neseHue HarpeTbiX YIJIEBOJOPOIOB Ha
NEPBYIO YacThb YIIIEBOAOPOAOB M BTOPYIO YaCTh YIIIEBOIOPONIOB.

12. Cnoco®6 mo mobomy u3 mm.l-11, rme cooTHOLIEHHWE Macc TEepPBOW YacTH
yIJIEBOAOPOAOB W BTOPOW YacTH YIJIEBOIOPOIOB COCTAaBJISIET OT mpubnmsutensHo 1:9 no
npubIU3uTENBHO 9:1.

13. Cnocob mo mobomy m3 nm.1-12, rae peakrop CPO xapakrepusyercst IO MEHbLIEH
Mepe OIHUM JKCIUTyaTauuoHHbIM napamerpoM CPO, BbIOpaHHBIM U3 TPYMIbI, COCTOSILIEH U3
BxoaHoit Temmnepatypsl CPO ot npubnusutensro 200°C no npudmsurensHo 550°C; BRIXOOHON
temnepatypsl CPO ot npubmmsurensao 600°C no npudmsurensao 1400°C; nanenuem B CPO
ot npubnusurenpHo 1 6ap u.a. mo mpudmmsutenbHo 90 Oap u.a.; BpemeHeMm koHtakta CPO ot
npubnusutensHo 0,001 munmmucekyHapl (Mc) 10 NMpUONM3UTENBHO S5 cekyHA (C), MOJSPHBIM
COOTHOIIEHHeM yriepona u kuciopoaa (C/O) B cmecu pearentos 1jist CPO ot npubnausureabHO
1,4:1 mo mpubmmsurensHo 5:1, rme MomsapHoe cooTHomenue C/O oTHocuTcs K obmemy
Koju4uecTBy MoJib yriepona (C) yriieBomopoaoB B CMECH PEareHTOB, AEJIEHHOMY Ha oOlee
KOJM4ecTBO MoJib Kuciopona (O;) B CMECH peareHTOB, MOJSIPHBIM COOTHOIIEHHEM IMapa |
yraepona (S/C) B cmecu pearentos mist CPO ot npubnusutensho 0 1o npubnuszurensHo 2:1, roe
MoJisipHOe cooTHouieHne S/C oTHocutcs kK o0memy koamuectBy Modb Bonbl (H,O) B cmecu
peareHTOB, JeJIEHHOMY Ha o0lee KOJau4ecTBO MoJib yriepona (C) yrieBoaoponoOB B CMeCU
peareHToOB; U UX KOMOUHAIUH.

14. Cnocob no nmrodomy u3 mm. 1-13, rae (1) cooTHomenne M uisi CHHra3a MPeBbILIAET
win paBHO npubnusurenbHo 1,7, (2) momsipaoe cootHotenne Ho/CO nnst cuHrasa mpeBblimaeT
wii paBHO mnpubmmsurensHo 1,8, w/mmm (3) peakrop SMR xapakrepusyercs MOJSPHBIM
cootHoweHnemM S/C B cmecu peareHTOB i1 SMR, mpeBbIlIalOIIUM UM PaBHBIM
npubnusutensHo 1,5:1.

15. Cnocob monyueHust MeTaHoJa, BKIFOYAOLITHIA:

(a) HarpeB MOTOKA CHIPHs, BKJIIOYAIOIIETO YIJIEBOAOPOIBI, C MOJYYEHHEM HarpeThix
yTJII€BOAOPOIOB;

(b) HeoOsA3aTeNBbHO yaeHNEe OAHOTO WM HECKOJIBKUX CEPOCOAEPIKAIIUX COCAUHEHUN U3
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HArpeThIX YIIIE€BOAOPOIOB, KOTAa OHH MIPUCYTCTBYIOT;

(c) pasnmesneHHe HarpeThIX YIJIEBOIOPOIOB HA MEPBYIO HaCTh YIJIEBOJOPOJIOB U BTOPYIO
9acThb YIJIEBOJOPOIOB;

(d) momady cmecu peareHTOB Uil KaTaquThdeckoro HerosHoro okucieHus (CPO) B
peakrop CPO; rme cmech pearentoB it CPO comepkMT KHCIOPOA, IEPBYIO YacCTh
yIJIeBOAOPOAOB U HeOOs3aTeNbHO Map; Iie MO MEeHbIIEH Mepe 4acTh cmecu peareHToB it CPO
pearupyer, nocpencrsom peakiuu CPO, B peakrope CPO ¢ oOpazoBaHneM BBIXOSIIETO TOTOKA
u3 peakropa CPO; roe peaktop CPO conepskut katanuzarop CPO; rue BhIXOISIIUNA MOTOK U3
peaktopa CPO Bximouaetr Bogopon (H,), morookcun yriepona (CO), nuokcun yriepona (CO,),
BOIYy M HEMPOpearupoBaBLIME YTJIEBOAOPOABI, TA€ BBIXOASIIUA MOTOK 3 peaktopa CPO
XapaKTepPU3yeTCss MOJIIPHBIM COOTHOLIEHHEM Bojaopona W MoHookcupa yriepona (Ho/CO)
BbIXOAsIero mnoroka uz peakropa CPO, u rme Beixogsmwmii motok u3 peaktopa CPO
XapaKTepU3yeTcsi COOTHOIEHneM M BhIXOzsimero noroka us peakropa CPO, raoe cootHomenme
M npencrasisier co00# MOSIpHOE COOTHOIIEeHUe, onpeneisiemoe kak (Hy-CO,)/(CO+CO,);

(e) momauy cMecH peareHToB Ut napoBoro pudopmunra merada (SMR) B peaktop SMR,
rae cMmech peareHToB Ui SMR COmepKHUT map M BTOPYHO HYacTh YIJIEBOAOPOMAOB, IZ€ IO
MeHbIlled Mepe 4acTb cmecu peareHToB A SMR pearupyer mocpenctsom peakuuu SMR B
peakTope SMR ¢ 00pa3oBaHreM BBIXOASIIErO MOTOKA U3 peakTopa SMR; rie BEIXOASIIINN TOTOK
u3 peakropa SMR Bkmrouaer Bomopon (H;), monookcun yraepona (CO), muokcua yriepona
(CO»), BOIY M HEPOpearupoOBaBIINE YIIIEBOIOPOIBL, T€ BBIXOIAIMNI MOTOK U3 peakropa SMR
XapaxkTepusyercs MOJsipHbIM cooTHoleHueM Ho/CO BbIxopswero noroka us peakropa SMR,
KOTOpOe mnpeBblaeT MossipHoe cooTHoueHnne Ho/CO Bbxopsmero notoka us peakropa CPO;
r7ie BBIXOASIIMI MOTOK M3 peaktopa SMR xapakrtepusyercsi cOOTHOmEHHEM M BBIXOZSINEro
noroka u3 peakropa SMR, KOTOpoe MNpeBbIAET COOTHOLIEHHE M BBIXOASIIErO IMOTOKA W3
peakropa CPO; u rae cooTHOLIeHHE Macc MEepBON YacTH YIJIEBOAOPOAOB U BTOPOM YaCTH
yTJIEBOIOPOAOB COCTABIISIET OT MpHOIM3UTENbHO 1:4 no npubnusurenbHo 3:1;

(f) mpuBeneHHEe B KOHTAKT MO MEHbBIIEH Mepe HacTH BBIXOASIIEro MOTOKAa M3 PeaKkTopa
CPO no MeHblIell Mepe ¢ YacTbiO BBIXOIAIIEr0 MOTOKA U3 peaktopa SMR ¢ oOpasoBaHuem
CHHTIa3a,

(g) HarpeB BOAbI TMpH OXJAXKACHWH CHHrasa IIOCPEACTBOM TEIUIOOOMEHa B
TerI000MEeHHHKE ¢ 00pa30BaHUEM Mapa U OXJIAXKIEHHOTO CUHTa3a,;

(h) mpuBeneHne B HeHCTBHE MAPOBOro KOMIIPECCOPA MO MEHBLIEH Mepe YacThIO mapa,

(i) cxaTHe IO MEHbLIEH Mepe YacTH OXJIAXKIEHHOrO CHHIa3a B ApOBOM KOMIIPECCOpe ¢
MOJIy4€HHEM CXKATOTO CUHTa3a;

(j) momauy mo MeHbIIel Mepe YacTH CKaTOro CHHrasa B PEaKTOp Ul CHHTE3a METAHOIA C
NOJIYY€HHUEM BBIXOMSAIIETO MOTOKA U3 PEAKTOPa JJIsl CHHTE3a METAHOJA, T/I€ BBIXOMSIINHA MOTOK
U3 peaKTopa AJIi CUHTE3a METAHOJIA CONEPKUT METAHOJ, BOAY, BOIOPOJ, MOHOOKCH]] YIJIepOaa,
ITUOKCU yTIIEPOAa U YIJIEBOIOPOIBL,

(k) paznenenue mo MeHbIeH Mepe YacTH BBIXOASLIETO NOTOKA M3 PEaKTopa Ui CUHTE3a

ME€TAaHOJIa Ha INOTOK HCEOYHIICHHOI0 MCETAHOJIa MU IIOTOK Mapa, rac MNOTOK HCOYHIIICHHOIO
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METaHOJIA COAEPKUT METAHON W BOAY, M TIJe IOTOK Iapa BKJIIOYAET BOAOPON, MOHOOKCHI
yrieposa, JUOKCU YIIIepoaa U YIIIeBOAOPOABL, U

(1) penuknupoBanue ot npudamsurenabHo 90 macc.% mo mpubnusurensHo 99 mace.%
[apOBOTO MIOTOKA B pacyeTe Ha OOIIYI0 MacCy MOTOKA Iapa B PEakTop AJisl CHHTE3a METAHOJIA.

16. Cnoco6 mo m.15, nomomHuTenpHO BKIouaromuii (1) oTBemeHue TpeTbeil uacTh
yIJIEBOJOPOAOB M3 TOTOKA ChIpbsl Tepen craaueil (a), re TpeTbs 4YacTb YIJIEBOAOPONOB
coCcTaBsieT OT mnpubmmsurenbHO S5 Macc.% po npubmmsutensHo 15 macc.% or Beex
yTJIEBOIOPOIOB MMOTOKA ChIPbsI B pacueTe Ha 001y Maccy OOIIMX YrieBOJOPOIOB, U rae o01ue
YTIEBOAOPOABI COCTOST U3 CYMMbI NIEPBOIl YaCTH YTJIEBOAOPOAOB, BTOPOH YaCTH yTII€BOAOPOAOB
U TpeTbed YacTH YIJIEBOAOPONOB, M (2) CXKUTraHWE TPeTbeHd YacTH YIJIEBOIOPONOB IS
TeHEePUPOBAHUS TeIUIa Ul HarpeBa peakTopa SMR w/mmu reHepupoBaHHs JOMOJHUTEIBHOTO
mapa, Y rjie o MEHbLIEH Mepe 4acTh JOMOIHUTENBHOTO TIapa UCMONB3YETCs Uil IPUBEICHHS B
NENCTBUE NMAPOBOr0 KOMIIpECcopa.

17. Cucrema, BKIIIOYAOIIAS:

(a) peakTop KatanmuTuueckoro HemodHoro okucineHus (CPO), nedicTByromuii myrem
KOHBEPTHPOBAHUS MO MEHbIIEH Mepe 4acTb cMecu peareHToB 11t CPO, conepskammeii Kuciopon,
NEePBYI0 4YacTh YIJIEBOAOPOAOB M HeoOs3arenbHO map, mnocpeactsom peakuun CPO, B
BBIXOASIIIUI MOTOK U3 peakropa CPO, conepskamuii Bogopoxn (H;), monookcun yrinepona (CO),
mnokcun yraepona (CO,), Booy U HEMpOpearupoBaBIINeE YIJIEBOIOPOIBL, I71€ BBIXOASAIINUN OTOK
u3 peakropa CPO xapakrtepusyercss MOJSIPHBIM COOTHOLIEHHEM BOJOPOAA M MOHOOKCHIA
yraepona (Ho/CO) u coorHomennem M, rae cooTHomenne M mpencrasisier coOOH MOJSIpHOE
cootHowenue, onpenensemoe kak (H,-CO,)/(CO+CO,);

(b) peaxrop maposoro pudopmunra meraHa (SMR), neiicTByromuii, KOHBEPTHPYs IO
MeHbIIeH Mepe 4YacTb cMecu peareHToB st SMR, coxepikameld map ¥ BTOPYKO 4YacThb
yIJIEBONOPOAOB, mocpenctsoM peakuuun SMR, B Bbxopsmuii mortok u3 peakropa SMR,
conepskamuii Bogopoxn (H,), monookcun yrinepoma (CO), muokcun yriepoma (CO,), Boay u
HENpOpearupoBaBlINe YIJIEBOAOPOABL, TIN€ BBIXOAAMMIA MOTOK u3 peakropa SMR
XapaxkTepusyercsi MoJsspHBIM cooTHoueHneM H,/CO, xoropoe mpeBbIIaeT MOJISIPHOE
cootHomenne H,/CO Beixomsmero moroka u3 peakropa CPO, u cootHomenuem M, kotopoe
MpeBbIAET COOTHOIIEHHE M BhIxozsiiero noroka us peakropa CPO;

() omHY WITH HECKOJIBKO MPOTOYHBIX JIMHUH, OPraHU30BAHHBIX 1JII KOMOMHUPOBAHHUSI IO
MEHbIIEH Mepe 4YacTHU BBIXOASUIEro rnoroka u3 peakropa CPO mo MmeHblnell Mepe ¢ 4YacThio
BBIXOJSIIErO MOTOKa M3 peakropa SMR ¢ momyueHneM KOMOMHHPOBAHHOIO TMOTOKA CHHIrasa
BBILIE UM HUKE TETNIOOOMEHHHKA, U

(d) TermmooOMeHHHUK, EHCTBYIOIIUI MMOCPENCTBOM MIEPEHOCA TEIUIa U3 TI0 MEHBIIEH Mepe
YaCTH BBIXOZSINEro notoka u3 peakropa CPO, mo MeHblIei Mepe YaCcTH BBIXOISALIETO MMOTOKA U3
peakropa SMR, min KOMOMHMPOBAHHOIO TMOTOKA CHHIa3a Ha MEPBYI0 4YacCTh YIJIEBOAOPOMAOB,
BTOPYIO YacCTh YIJIEBOJOPOIOB, WIM KOMOWHUPOBAHHBIM IOTOK YIJIEBOJOPOIOB, COMAEPIKALIHUI
NEePBYI0 YacTh YIJIEBOAOPOAOB M BTOPYK) YacTh YIJIEBOJOPOJOB, C IOJYYEHHEM HarpeToi

NEepBOl 4aCTU yIJEBOAOPOAOB, HArpeTONW BTOPOW YAacTH YIJIEBOAOPOAOB, WM HArpeToro



47

KOMOWHHPOBAHHOTO MOTOKA YIII€BOAOPOIOB, COOTBETCTBEHHO,

rae  KOMOMHHMPOBAHHBIM IOTOK CHHra3a XapakTepU3yeTcsi COOTHOIIEHHeM M,
MPEBBIIAIOIINUM HJIA PaBHBIM NpHOIM3uTeNbHo 1,7, w/unn mossipasiM cooTHommennem Ho/CO,
NPEBBILIAOINNM WM paBHBIM NpUOIN3uTENnsHO 1,8.

18. Cucrema 1o .17, TONMOJHUTENBHO BKJIOYAOLIAs PEAKTOp Ui CHHTE3a METAHOIA,
AENCTBYIOLUH, NMPOAYLMPYs BBIXOASINUN TOTOK U3 pEaKkTopa Al CHHTe3a METaHOJa U3 IO
MEHbLIEH Mepe YaCcTH KOMOMHHUPOBAHHOTO IIOTOKA CHHTa3a.

19. Cucrema mo m.18, MOMONHUTENBHO BKJFOYAKOIIAS IPYrOM TEMJIOOOMEHHHMK HHUXKE
YKa3aHHOTO  TeIIOOOMEHHHMKA, TeHePUPYIIMUH map TMOCPEACTBOM  TEIUIOOOMEeHa ¢
KOMOWHHUPOBAHHBIM ITOTOKOM CHHTa3a.

20. Cucrema mo m.19, HOMOMHUTENBHO BKJIOYAIOINAS MApPOBOM KOMIIPECCOP BBIIIE
peakTopa AN CHHTE3a METaHOJa U AEMCTBYIOLIUMN, OCYLIECTBJIsAsl CKaThe MO MEHbLIeH Mepe
94acTH KOMOWHUPOBAHHOTO MOTOKA CHHIa3a, Te MO MEHbIIeH Mepe 4acThb napa JJisi IPUBEACHUS
B JeicTBUs TypOWHBI MapOBOrO KOMIIPECCOpa BKJFOYAET Map, NMPOU3BEACHHBIA IOCPEACTBOM
TEII000MeHa ¢ KOMOMHHUPOBAHHBIM IIOTOKOM CHHTa3a.

ITo noBepenHocTn
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