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MIOCPEICTBOM peaknuy Karaautudeckoro wactudHoro okucienus (KYO) cmecn pearentoB KHO B
peaktope KUHO ¢ monydeHneM OOEIHEHHOTO BOAOPOIOM CHHTE3-Tasa, riae cMech peareHToB KUO
COZIEPXHUT CMECh YIIEBOJOPOJOB M KHCIOPOJA; IJE€ YDIEBOAOPOABI COAEp)KaT OOJbIle HYeM HIIH
npubmmzutenbHo 3 Mon.% C,. anmkanoB; rne peakrop KUO comepkur karamusarop KYO; rme
0OCTHEHHBIH BOIOPOIOM CHHTE3-Ta3 COJCPXKUT BOAOPOJ, MOHOOKCHA YINIEpona, IUOKCH] YyIIepona,
YIIEBOOPOBI, BOAY M HENPOpPEarupoBaBIINE YIIEBOAOPOIbI; M IAE CHUHTE3-Ta3 XapaKTepPHU3yeTCs
MOJISIPHBIM OTHOILIIEHHEM BOJOpona K MoHooKeuay ymiepona (H,/CO) B nuHTepBase npuOIN3UTEIbHO OT
0,8 mo 1,6. Takke mpeacTaBiIcHa CHCTEMA [Tt OCYIIESCTRICHUS CITOCO0a.
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OIINCAHUE U30BPETEHUA
2420-569995EA/019
CIHOCObB MPON3BOACTBA OBEJHEHHOI'O BOAOPOAOM CHHTE3-I'A3A JIA
HPOLHECCOB CUHTE3A
OobsacTh TEXHUKH
[0001] Hacrosiimee u3zoOpeTeHHEe OTHOCHUTCS K CMOCOOaM MPOU3BOACTBA OOETHEHHOTO
BOJIOPOZIOM CHHTE3-ra3a (Harpumep, UMEI0Iero MoJIsIpHOe OTHOLIEHNE BOAOPOa K MOHOOKCHIY
yraepona (H,/CO) B untepsane npudnuzurensHo ot 0,8 1o 1,6); Oosnee KOHKPETHO, K criocodam
HACTOSIIIIETO HM300peTeHusi Ui MPOM3BOACTBA OOEIHEHHOTO BOXOPOIOM  CHUHTE3-rasa
NOCPECTBOM KaTanuTHueckoro yactuanoro okucienus: (KHO (CPO)); eme Oonee KOHKPETHO,
HacTosiee HM300peTeHHe OTHOCUTCS K CcrmocodaM MpPOM3BOACTBA OOEIHEHHOrO BOAOPOAOM
CHHTE3-Ta3a MyTeM KaTanuThueckoro dactuyHoro okucienus (KHO) cmecu pearenros KUO,
CoflepIKalleil yriieBOJOPOAbI U KUCIOPOA, TA€ YIJIEBOJOPOAbI COAEPIKaT B KOJIUYECTBE OOJIbIIe
YeM WM PaBHOM MPUOMU3UTENbHO 3% MOJ. BBICIIMX YIJIEBOAOPOIOB (HANpHMEp, aJKAHOB,
comepskamux 2 uiu oonee aToMoB yriepona, Coy).
YpoBeHb TeXHUKH
[0002] Cunrernyeckmii ra3 (CHHTE3-ra3) MpPEACTABISET COOOH CMECh, COAEpPIKAILYIO
monookcup yriepoxna (CO) u Bomopon (H,), a Takke HeOonbLIMe KOJIWYECTBA ITUOKCHIA
yraepona (CO,), Bonel (HO) u Hempopearuposasmero merana (CHj). CunHres-ra3 oObldHO
UCTIONB3YIOT B Ka4yeCcTBE MPOMEKYTOYHOTO MPOAYKTAa B PA3IMYHBIX IPOLECCaX CHUHTE3a,
BKJIFOUasi, O0e3 orpaHuueHusi, cuHTe3 auMmeruiosoro s¢gupa (M3 (DME)), cnupToB, Takux Kak
METaHOJ, STAHOJI, OKCOCTIUPTOB (Hampumep, H-OyTaHONA U T.A.), STUISHIJIUKOJS, AIbIETHIOB U
T.. CHHTE3-ra3 TPaAULHOHHO MOJYYAl0T IyTeM MapoBOro pU(GOPMHUHra MPUPOJHOrO rasa
(mapoBoit pupopmunr merana wiu [IPM (SMR)), x0T 1isi IpOM3BOACTBA CHHTE3-Ta3a MOTYT
OBITb WCIIONIb30BAHbI M JPyTrHe€ HCTOYHUKU YTIJIEBOJOPOAOB, TaKHWE KaK OTXOISIINE Ta3bl
HedTenepepabOTKH, Chipbe HA(ThI, TSIKEJbIE YIIIEBOAOPOIbI, yroyib, Ouomacca u T.1. [IPM
NPEACTABIsIET COOOH YHIOTEPMHUYECKHIA MPOLECC, TPEOYIOMIUI 3HAYUTEIbHBIX 3aTPAT SHEPTUU
IUISl IPOIBIOKEHUST peakiuu. TpaauOHHbIe YHIOTEPMHUYECKIE TEXHOJIOTHH, Takue kak [IPM,

JalOT CHUHTE3-Ta3 C CoAep KaHHeM Bojopoja Oonblie, 4deM TpeOyeTcst Iy PasInYHBIX

MOCICAYOIUX XUMUYICCKHUX CUHTEC30B.

[0003] B mpouecce aBrorepmuueckoro pupopmunra (ATP (ATR)) gacte mpupomHoro
rasa CKMTarmT B KAa4eCTBE TOIUIMBA JJsI MPOABIKEHMs NPeoOpa3oBaHMs MPUPOIHOTO Tasa B
CHHTE3-Ta3, YTO MPHUBOAUT K OTHOCHUTENbHO HHU3KHMM KOHLEHTPALMsSM BOJOPOAA U BBICOKHM
koHueHTpauusm CO,. TpaguunonHas texHonorust komonanposanaoro pudopmunra (KP (CR))
oovenunusier [IPM ¢ asrorepmuueckum pugopmunrom (ATP (ATR)) s ymeHbeHHs
KOJIMYECTBA BOAOPOAA, MPUCYTCTBYIOMIEro B cunte3-raze. ATP naer cunTes-ra3 ¢ Oonee HUSKUM
copepskanueM Bogopoza. Cunres-raz KP o0bpr4HO nMeeT comepxkaHue BOAOpozaa Oosblie, deM

HEOOXOIMMO ISl MHOTHX TMOCTeNYyIoIuX npoueccos cunre3a. Kpome toro, IIPM npencrasnser



cO0OW CHJIBHO 3HIOTEPMHUYECKHH MPOIECC, a SHAOTEPMUYHOCTh TexHojoruu IIPM Tpebyer
CKUTaHMs TOTUIMBA IS MPOJBMXKEHUS CUHTE3a CUHTe3-Ta3a. CrnenosarenbHo, TexHosorus [IPM
CHIDKAeT 3Heprod(eKTHBHOCTb PACHOJIOKEHHOTO HIDKE IO IMOTOKY IPOLEecca XUMHUYECKOTO
CHHTE3a.

[0004] Cunres3-ra3 Takke MOKeT ObITh MONy4YeH (HE KOMMEpUYeCKHM O0pa3oM) MyTem
katanutrueckoro yactuaHoro okucienus (KUO (CPO) umn KOk (CPOx)) mpupomHoro rasa.
B nponeccax KHO ucnonp3yroT 4acTUYHOE OKUCIEHHE YIJIEBOAOPOAHOTO ChIPbSl 10 CHUHTE3-
raza, cogepxkamero CO u Hj. Ilpouecc KUO sBnsiercst 3K30TEpMUYECKUM, YTO YCTpPaHSET
HEOOXOIMMOCTh BO BHEINHEM moaBeneHuH Teria. OObdHbIE CIIOCOOBI YACTUYHOTO OKUCIIEHHSI
He JalT OOeNHEHHBIH BOAOPOIAOM CHUHTE3-Ta3, NOAXONSALIMHA JJsl HCIOJNBb30BAHUSA B
NOCJIEAYIOLUINX CHHTE3aX, TPEOYIOIIMX MOJISIPHBIX OTHOLIEHUH BOAOPOAa K MOHOOKCHIY
yrjiepoaa MeHblne uyeM npubnusutenpbHo 1,6, Takum 0Opa3oM, CYIIECTBYET MPOIOJLKAOIIASICS
noTpeOHOCTh B pa3paboTke Croco00B MPOM3BOICTBA CUHTE3-Ta3a nocpeacTsom npoueccos KUO,
KOTOpble =~ HAar0T OOEOHEHHBbIH BOAOPOAOM CHHTE3-Ta3 Al OOJBIIOr0 YHCIA MOCIEAYOMINX

CHHTEC30B.

Kpartkoe onucanue yeprexei

[0005] [nst monmpoOHOro ONUCAaHHS MPEANOYTUTENbHBIX BAapUAHTOB OCYIIECTBIICHHS
PACKPBITHIX CIIOCOOOB TAETCSI CChIIKA HA COMPOBOXKAAIOIINE YEPTEKH.

[0006] ®UT. 1 mpencrasisier coOOl cXeMy CHCTeMbl XUMUYECKOro Tipou3BoacTaa I mis
NOJIy4eHUs1 0O€AHEHHOTO BOAOPOAOM CHHTE3-Ta3a MOCPEACTBOM KAaTAJIUTHYECKOTO YaCTUYHOIO
OKHCJIEHUsI B COOTBETCTBUH C BAPUAHTAMHU OCYLIECTBIIEHHS HACTOSIIErO H300pETEHMS.

[0007] ®UI'. 2 mpencrasnsier coboil TpaduK 3aBUCHMOCTH MOJISIPHOTO OTHOLICHUS
MoHOoKcuaa yriepona k Bogopony (CO/H,) B cunres-raze KUO ot Temneparypsl peakropa 6e3
BBenieHus1 CO, B HCXONIHbIE PEareHThL.

[0008] ©UI'. 3 mnpexacraBisgeT coboil rpaguK 3aBHCUMOCTH MOJIIPHOTO OTHOIIEHHSI
MoHooKcuaa yriepoaa k Bogopony (CO/H,) B cunres-raze KHO ot Temmnepatypsl peakTopa ¢
BBeieHreM CO, B UCXOMHBIC PEareHThl, MMEIOLIIEe MOJSIPHOE OTHOIIEHHE TUOKCHIA YIJIepoaa K
metany (CO,/CHy) 0,5.

[0009] ©UI'. 4 npexncraBisger coboil rpaduK 3aBHCHUMOCTH MOJIIPHOTO OTHOIIEHHSI
MoHOOKcuaa yriepoaa k Bopopony (CO/H,) B cunrez-raze KHO ot Temmnepatypsl peakTopa C
BBeieHneM CO, B UCXOMHBIE pEareHThl, MMEIOLINE MOJSIPHOE OTHOIIEHHE TUOKCHIA YIJIEpOaa K
metany (CO,/CHy) 1.

[0010] @UTI". 5 mpencrasnsier coboil rpaduk 3aBUCUMOCTH, TOKA3bIBAIOIINN MOJISIPHOE
OTHOIIEHHe MOHOOKcHa yriepona k Bogopony (H,/CO) B cuntes-raze KUO ot konsepcuu (%)
¥ MOJISIPHOTO OTHOILIEHHs [uokcuaa yriepona k yriepony (CO,/C) B ucxomgHsix peareHTax (Ha
HAJIMUCSIX Ha uepTexke) npu naBieHu 30 Oap M MOJSIPHOM OTHOIIEHUH KHUCJIOPOJAA K YIJIEPOay
(O/C) 0,55.

[0011] ®UI'. 6 mpencrasnsier coboil rpapuKk 3aBUCUMOCTH, NMOKA3bIBAIOIIUN MOJISIPHOE



OTHOILIIEHHe MOHOOKcHa yriiepoaa k sopopony (H»/CO) B cuntes-raze KUO ot konsepcuu (%)
¥ MOJISIPHOTO OTHOLIEHHs Tuokcuaa yriepona k yriepony (CO,/C) B ucxomgHex peareHTax (Ha
HAJIITUCSIX HA YepTeXke) NP JaBieHUuH 75 Oap M MOJISIPHOM OTHOIIEHUH KHUCJIOPOJA K YITIEPOay
(O/C) 0,55.

[0012] ®UI'. 7 npencraBisier coOoil rpadUk 3aBHCUMOCTH, TOKA3bIBAIOIIUN MOJSPHOE
OTHOLIEHHe MOHOOKcH A yriepoaa k sopopoay (H,/CO) B cunres-raze KHO ot xonBepcuu (%)
¥ MOJISIPHOTO OTHOLIEHUS! YTJIEBOIOPOAOB, CoAepsKaux Tpu atoma yriepona (Cs), k yriepony
(C5/C) B uCXOOHBIX peareHTax (Ha HAANHMCSAX HA 4YepTeke) MpH AaBieHUH 75 Oap, MOJNSIpHOM
oTHoweHnH Kuciopona k yriuepoay (O/C) 0,55 u MONSIPHOM OTHOIIEHUM JAUOKCHIA yriiepoaa K
yraeponay (CO,/C) 0,25.

[0013] ©UI'. 8 mpexacraisier coboil rpaguK 3aBHCUMOCTH MOJIIPHOTO OTHOIIEHHS
MOHOOKcuaa yriepona k Bomopony (H,/CO) B cunres-raze KUO or konmeepcuu (%) wu
MOJIIPHOTO OTHOIIEHUS YIJIEBOAOPOIOB, conepskamux Tpu yriiepona (Cs), k yruepony (Cs/C) B
UCXOIHBIX peareHTax (Ha HaAMHCSAX HA YepTexke) NMpH AaBjieHuu 75 Oap, MOISPHOM OTHOLIEHHU
kuciopona k yriepony (0,/C) 0,55 u 6e3 CO;, B UICXONHBIX peareHTax.

[0014] ©UI'. 9 mpenacraBusger coboil rpaduK 3aBHCUMOCTH MOJIIPHOTO OTHOIIEHHS
MOHOOKcuaa yriepona k Bomopony (H,/CO) B cunres-raze KUO or konmeepcuu (%) wu
MOJIIPHOTO OTHOIIEHUS YIJIEBOAOPOIOB, conepkamux asa yriaepona (C,), k yrmepony (C./C) B
UCXOIHBIX peareHTax (Ha HaAMHCSAX Ha YepTexe) NP AaBieHuu 75 0ap, MOISPHOM OTHOIIEHHU
kuciopona k yriepony (0,/C) 0,55 u MONSIpHOM OTHOILIEHWH AMOKCHIA YIJIepona K YIriIepony
(COL/C) 0,25.

[0015] ®UI'. 10 mpencrasnsier coOoi rpapuk 3aBUCHMOCTH MOJISIPHOTO OTHOLIEHUS
MoHOOKcuaa yriepona k Bomopony (H,/CO) B cunres-raze KUO or koneepcuu (%) wu
MOJISIPHOTO OTHOLIEHHSI YIJIEBOIOPOIOB, coaepxkamux nsa yriaepona (C,), k yraepoay (C,/C) B
UCXOAHBIX peareHTax (Ha HaJAMHCSAX Ha YepTexe) NpHu AasieHuu 75 Oap, MOISPHOM OTHOIIEHHU
kucjopoaa k yriepoay (0,/C) 0,55 u 6e3 CO, B HICXOHBIX peareHTax.

[0016] ®UI. 11 mpencrasnsier coboil rpauk 3aBUCHMOCTH MOJIIPHOTO OTHOIIEHHSI
MOHOOKcuaa yriepona k Bomopony (H,/CO) B cunres-raze KUO or konBepcuu (%) wu
MOJISIPHOTO OTHOIIEHUS! YTIIEBOAOPOAOB, COAEp kAKX deThipe atoma yriepoaa (Ca), k yriepony
(C4/C) B MCXOOHBIX peareHTax (Ha HAAMHCAX HA 4YepTelke) MPH AaBJIeHHH 75 Oap, MOJISPHOM
oTHoOWeHnH kuciaopoaa k yriepoay (0,/C) 0,55 1 MOISIpHOM OTHOIIEHUH TUOKCHIA YIIIepona K
yraepoay (CO,/C) 0,25.

[0017] ®UI'. 12 mpencraBusier coOoi rpaguK 3aBUCHMOCTH MOJISIPHOTO OTHOIIEHHSI
MOHOOKcuaa yriepona k Bomopony (H,/CO) B cunres-raze KUO or konmeepcuu (%) wu
MOJISIPHOTO OTHOLIEHHs YIJIEBOJOPOIOB, coaep:kamux dyerbipe yriepona (C4), kK yriepony
(C4/C) B mcxomHbIX peareHTax (Ha HAANMMCAX HA YepTelke) NMpH AaBJeHHH 75 Oap, MOJISPHOM
OTHOWIeHUHU Kucjopoza k yriepony (0,/C) 0,55 u 6e3 CO2 B ICXONHBIX peareHTax.

HoapobHoe onucanue

[0018] McxonHplil CHHTETHYECKUH ra3 [JIsl pa3Ju4HbIX POLIECCOB XMMUYECKOTO CUHTE3a

TpG6y€T 00eTHEHHOTO BOOOPOAOM CHUHTE3-Tra3da, UMCHOIIECTO MOJISIPHOEC OTHOIICHUE BOAOPOAA K



moHookcuay yraepoxaa (Ho/CO) mpubmmsurensho 1:1. Korma cuHTE3-ra3 TpPOU3BOAST C
MOMOIIBI OOBIYHBIX MPOLECCOB PH(POPMUHTA, KOTOPBIE NAIOT CHUHTE3-ra3 ¢ Ooyiee BBICOKUM
MOJISIPHBIM ~OTHOLIEHHWEM (Hampumep, mnpuOmusurenbHo 2:1), CHHTE3-ra3 JOJDKeH OBITh
NpeABapUTENbHO MepepaboTaH, HApUMep, ¢ TIOMOLIBIO y3Ja yAaJeHHs Boxopoaa (Hampumep,
y3nia aacopOuun npu nepenazne nasiaenus (PSA)), uroObl cHU3MTE MOJsipHOE oTHOIIeHue Hy/CO
cuHTe3-raza. TpaguimonHbie crocoOsl yactTuuHoro okucienus (HO (POx)) He maroT cuHTe3-ra3
¢ MomsipHbIM cooTHomenueM Ho/CO mpubnumsurensHo 1:1. Mcnomp3oBaHHe MPOMEKYTOYHOH
CTanmuu ynaajeHus Bomopoaa (Hampumep, ¢ momoinbio PSA) yBenuuuBaer MOTPeOHOCTb B
SHEPTHH U KalMTaJIbHBIX 3aTPaTax.

[0019] B cooTBeTCcTBHM ¢ HACTOSLIUM H300peTEeHHEM OOEIHEHHBIH BOJOPOIOM CHHTE3-
ra3 (Hampumep, CHHTe3-ra3, HMeMUi MomsipHoe oTtHomenue H,/CO B wuHTEpBase
npubnusuTensHo oT 0,8 10 1,6) MOXKeT OBITh MOJyYeH ¢ TOMOIIBIO MPOLIECCa KATATUTHYECKOTO
gactuyHoro okucieHuss (KYO). IlocpencTBoM BapuUaHTOB OCYINECTBJICHHS PACKPBITBIX B
nu3o0pereHnn cucremsl u crocoda mporecc KUYO mokeT ObITh amanTHUpOBaH UL MOJNYYEHHS
00€eTHEHHOTO BOJAOPOJOM CHHTE3-Ta3a, MMEIOLIEro KeJaeMblil COCTaB (HampuMmep, MOHIKEHHOe
moJsipHoe otHomeHne H,/CO mo CpaBHEHHIO C CHHTE3-ra30M, MOJYYEHHBIM C TTOMOLIBIO
obbraHoro mpouecca Y0O). CoOTBETCTBEHHO, PacKPBITbIE B U300PETEHHH CHUCTEMBI U CIIOCOOBI
MOTYT YMEHBLIUTHh pPa3Mep WM HCKJIIOYUTHh YCTPOHCTBO yHNAJE€HHs BOAOPOAA, TEM CaMbIM
YMEHbIIIasi KOJIMYECTBO THUIIOBBIX MPOLIECCOB, U, CIENOBATENbHO, B BAPHAHTAX OCYIIECTBJICHUS
TaK>K€ MOTYT YMEHBIINTD OTPEOHOCTh B S3HEPTUU JUJIsI TPOBEAESHUS IIPOLIecca.

[0020] B BapuanTax ocymectsiaeHus nzodperernss KUO ucrnonb3yoT Ii1st MpOU3BOIACTBA
00€IHEHHOrO BOJOPOJIOM CHHTE3-Ta3a 3a CYET HCIOJNb30BAHUS CMECH MCXOIHBIX PEareHTOB
KYO, xoropas comepxuT BeicHiMe yriaeBomoponsl wu/mmu  nuokcupa yriepoma (CO»).
Hcnonp3oBaHue cMecel HCXOAHBIX PEAreHTOB, COAEPIKAIIUX BBICIINE YIJIEBOAOPOABI, MOXET
NO3BOJINTH CHU3UTH KonuuecTBO CO,, HeoOXommmoe Ut JOCTIDKEHUS MOJISIPHOTO OTHOIIEHHS
H,/CO, paBHOro npubnmsurenabHo 1, U B TO XK€ BpeMs CIeJaTb BO3MOXKHBIM TMOJyYEeHUE
00eqHEeHHOTO BOAOPOIOM CHUHTE3-Ta3a, MMEKOIIEro skejaemMoe MoiisipHoe oTHouenwe H,/CO
npubIu3uTeNBHO 1, pu OoJiee BRICOKOH KOHBEPCHHU YTIIEBOIOPOIA IO CUHTE3-Ta3a.

[0021] 3a uckmroueHueMm pabouux NPUMEPOB WM WHBIX YKa3aHWUN, BCE YHUCIA WIIH
BBIPAKEHUsI, OTHOCSINMECS K KOJIMYECTBAM HWHIPEIUEHTOB, YCJIOBUSIM pEakUud U T.IIL.,
UCTIOJIB3yeMble B omucaHuu u  ¢Gopmyse u300peTeHus, CleayeT TOHUMAaTh Kak
MOIU(HUIIMPOBAHHBIE BO BCEX CIIydasX TEPMHHOM «IpUONU3UTENbHO». B m3o0perenHun
PAaCKpBITBI ~ pa3Hble YHCIOBbIE HWHTEPBAJIbL. I[IOCKOJIBKY STH  HWHTEPBAJBI  SIBJISIOTCS
HETIPEPbIBHBIMI, OHHM BKJIOYAIOT KKAOE 3HAUEHHE MEXIy MHHUMAJIBHBIM U MAaKCHMaJbHBIM
3HaueHnssMA. KOHeYHble TOYKM BCEX MHTEPBAJIOB, MEPEUYHCISIIOIUX OOHY U Ty K€
XapaKTePUCTUKY MM KOMIIOHEHT, MOXXHO KOMOWHHPOBATb HE3aBHCUMO H C BKIIOUYEHUEM
yKa3aHHOW KOHeYHOW TOo4kH. Eciu crnenuanbHO HE YKa3aHO HWHOE, Pa3jM4YHbIE YHCIIOBBIE
UHTEPBAJIbI, NPUBEIEHHBIE B 3TOH 3asBKE, SIBJISIOTCS NPUOIM3UTENbHBIMUA. KOHEUHbIE TOYKH
BCEX MHTEPBAJIOB, OTHOCSIIUXCA K OAHOMY U TOMY >X€ KOMIIOHEHTY WJIM CBOMCTBY, BKJIFOUAIOT

KOHEYHYIO TOYKY M KOMOMHHUPYIOTCS He3aBUCUMO. TepMuH «oT Oonblie deM O 10 KOIU4ecTBay



O3HA4aeT, YTO Ha3BAHHBIH KOMIIOHEHT MIPUCYTCTBYET B HEKOTOPOM KOJM4eCTBe, Ooublie yeM O u
BIUIOTH JIO ¥ BKJIIOUAs YKa3aHHOE O0Jiee BBICOKOE KOJIMYECTBO.

[0022 TepmuHsbI «ay», «any» u «the» He 0003HAUAIOT OrpaHUYEHHE KOJINYECTBA, & CKOpee
0003HAYalOT NPUCYTCTBHE, IO MEHBIIEH Mepe, OJHOr0 W3 YIOMSHYTBHIX 3JeMeHTOB. Kak
UCTIONB3YETCsl B JAHHOM ciy4ae, (OopMbl €IMHCTBEHHOI'O YHCHA «a» «an» u «the» BKIOYAIOT
CCBIJIKU HA MHOXXECTBEHHOE YUCJIO.

[0023] Kak ucrnojb3yercs B JaHHOM TOKYMEHTE, «UX KOMOWHALMKY» BKJKOYAIOT OIMH
WIA HECKOJIbKO U3 TIePEUUCIIEHHBIX 3JIEMEHTOB, HEO0S3aTeNbHO BMECTE C MOAOOHBIM
5JIEMEHTOM, KOTOPBI HE MEpPEeYuCsieH, HalpuMep, BKIIOYAIOT KOMOWHAIIMIO OJIHOTO WIIH
HECKOJIbKMX Ha3BaHHBIX KOMIIOHEHTOB HEOOS3aTeNbHO C OJHMM WJIHM HECKOJBKHMHU JPYTUMH
KOMITOHEHTAMH, KOHKPETHO HE Ha3BaHHBIMHU, KOTOPBIE IO CYTH UMEIOT TakyIo ke (yHKImo. Kak
UCTIONB3YEeTCS B JAOKYMEHTE, TEPMHUH «KOMOWHAIUS» BKJIFOYAET CMECH, CIUIABBI, MPOAYKTHI
peaxkLuu U T.1I.

[0024] Ccpuika B ONHUCAHMM HA «BAPUAHT OCYILIECTBJICHHUS», «IPYroil BapUaHT
OCYIIECTBJIEHUS»,  «JApPyrMe  BapUaHTbl  OCYLIECTBJIEHUS»,  «HEKOTOpblE  BapHUAHTHI
OCYIIECTBIIEHHsI» WU TaK Jajieeé O3HAYAeT, YTO KOHKPETHBIH 3JIEMEHT (HampuMmep, MpH3HAK,
CTPYKTypa, CBOHCTBO W/WIM XapakTePUCTHKA), OIMCAHHbII B CBS3U C BAPUAHTOM
OCYIIECTBJIEHUs], BKJIIOYEHA, 110 MEHblIeH Mepe, B BapHaHT OCYILIECTBJIEHMs, ONUCAHHBIH B
JAHHOM JIOKyMEHTE, U MOXET INpPHUCYTCTBOBAaThb, a MOKET U HE MPUCYTCTBOBaTb B JPYIUX
BapuaHTax ocyiectsieHus. Kpome Toro, cneayer NOHMMATh, YTO OIUCAHHBIM 3JIEMEHT
(371eMeHTBI) MOKHO KOMOWHHPOBATH JIFOOBIM TOAXOASIIUM CIIOCOOOM B pPa3HBbIX BapHaHTaX
OCYIIECTBJICHUSI.

[0025] Kak wucnosib3yercss B JaHHOM JOKYMEHTE, TEePMHUHbI «UHTHOUPOBAHUEY», HIIH
«yYMEHBIIEHUEY», WM IPEAYNPEKACHUE», HIN «UCKIIOUEHHEeY», WIM JIF0OOH BapuUaHT 3TUX
TEPMUHOB BKJIOUAIOT JIIOOOE H3MepsieMOe CHIJKEHUE WJIM II0JIHO€ WHTHOWPOBAHUE IS
TOCTHKEHHS JKEJIaeMOT0 pe3yJjbTara.

[0026] Kak ucrmonb3yercsi B JaHHOM JOKYMEHTe, TepMUH «3(()EeKTUBHBIN» O3HAYAET
aJIeKBATHBIN 1T TOCTHIKEHUS JKEeJIaeMOoro, 0KHIaeMOro WIH NpeanoiaraeMoro pesynsrara. Kak
UCTIONB3YETCS B JTAHHOM JIOKYMEHTE, TEPMHHBI «cofep:kamuit»y (1 mobdas Gopma comeprraHus,
Takas KaK «COHepKaT» U «COAEPIKUTY), «uMeroInminy (1 modas gopma Haamyus, Takas Kak
KUMEIOTY» U KIMEET»), «BKIIIOYAIUy (1 ro0as popMa BKITIOUEHHS], TaKas KaK «BKIFOYAOT» U
«BKJIFOUYAET») WJIH «COCTOALIUHA M3» (M JroOast popMa COCTaBIECHHUS, Takasl KaK «COCTOSIT M3» U
«COCTOUT H3») SIBIISTFOTCS] BKJIFOYAIOIIUMH M OTKPBITBIMH M HE HCKJIFOYAIOT JOMOJHUTENbHBIE,
HeTIePEUNCIIEHHBIE 3JIEMEHTBI HITH CTAJAHH CII0Co0a.

[0027] Ecnu He onpeneneHo HHOE, TEXHUUECKUE U Hay4YHbIE TEPMHUHBI, UCTIONb3yEeMbIE B
IOKYMEHTE, UMEIOT T€ K€ CaMble 3HAYEHUs], KOTOpble OObIYHO MOHHUMAIOTCS CIELHUAIHCTOM B
naHHON oOmactn TexHWKH. CoOeAMHEHUs ONUCaHbBl B M300PETEHMH C HCIHOJIb30BAHUEM
CTaHAApTHOH HOMeHKJartypbl. Hampumep, moOoe monoxkeHue, He3aMeleHHOe KakKoH-InOo
YKa3aHHOH TPYIIIOH, KaK CleAyeT MOHUMAaTh, UMEET CBOK BAJIEHTHOCTb, 3aMOJHEHHYIO CBS3bIO

WIK aToOMOM Boxopoza. Tupe («-»), KOTOpO€ HE HAXOAUTCA MEXAY IBYyMs OyKBaMH MWIIH



CHMBOJIAMH, HCIIONB3YIOT, YTOOBI TOKa3aTh TOUKY MPUCOEANHEHHs U1 3aMecTtuTens. Harpumep,
rpynna -CHO npucoenuHena depe3 aToM yriaepona kapOoHuIbHOH rpymnmel. Kak ncnomp3yercs
B TAHHOM JIOKYMEHTe, TepMHHBI «Cy yrieBonopoap» u «Cy» SBISIOTCS B3aUMO3aMEHSEMbIMU U
OTHOCSITCSI K JIIOOOMY yTJIeBOIOPONY, UMEroIIeMy X-uncio aromos yriepoza (C). Hampumep, oba
tepMuHa «C4 yrneBonoponsl» u «Cs» OTHOCATCA K JIFOOBIM YIJIEBOAOPOAAM, UMEIOIIUM TOYHO 4
aToMa yryieposa, TakuM Kak H-OyTtaH, m3o0ytaH, nuknoOyrtaH, 1-OyteH, 2-OyTeH, n3o0yTuieH,
OyTaaueH U T.I1., WK UX KOMOMHALHSIM.

[0028] Kak wucnomedyercss B JaHHOM JAOKyMeHTe, TepMUH «Cys YIJIEBOAOPOIBD»
OTHOCHUTCSI K JIFOOOMY YTJIEBOAOPOAY, UMEIOIIEMYy paBHOE MM OONbIIe YeM X YHCIO aTOMOB
yraepona (C). Hanpumep, Tepmun «Coy YIIEBOAOPOABLY OTHOCHTCS K JIFOOBIM YIJIEBOAOPOIAM,
UMEIOIIUM 2 Win OOJIbIlIe aTOMOB YIJIepOIa, TAKUM Kak dTaH, 3TuieH, Cs, C4, Cs u T.11.

[0029] Ha ®UI. 1 packpeiTa cucrema xumudeckoro mpoussonactsa . Cucrema
XUMHYECKOTO TPOM3BOACTBA | OOBIMHO BKIIOYAET PEAKTOpP KATATUTHYECKOrO YaCTHYHOTO
okucnenns (KHO) 10 u pacmonokeHHYI0 HU)KE MO MOTOKY yCTaHOBKY cuHTe3a 30. Cucrema
XUMHYECKOTO MPOM3BOZCTBA | B BapHaHTaX OCYIIECTBICHUS MOXET JOMOJHUTENBHO BKIKOYATh
peakTop obpaTHOU kKoHBepcuu BoastHOTO rasa (r-WGS) 20, Kak Oyaer MOHITHO CHENUAINCTY B
TaHHOHN 00JIACTH TEXHHUKH, & TAK)KE C TIOMOLIBI0 HACTOSIIErO OMUCAHUS, KOMIIOHEHThI CUCTEMBI
XUMHUYECKOrO TPOU3BOACTBA, moka3aHHble Ha OUIT. 1, MOryT HaxOmUTbCS B COOOINEHUH IO
TeKyuell cpene APYr ¢ APyroMm (4To MOKa3aHO ¢ MOMOIIBIO COSANHSIIOIINX JIMHUH, YKa3bIBAOLITHX
HampaBJIeHUE MOTOKA TeKy4el cpenbl) depes3 JIoOble MOaXoasire TpyOoonpoBoabl (Hampumep,
TpyOBI, MOTOKHU H T.1.).

[0030] B BapmaHTax OCYILIECTBJICHUS H300PETEHUs CIOCOO, PACKPBITBIA B JTaHHOM
JOKYMEHTE, MOXKET  BKJIIOYaThb  CTAAMI0O  B3aMMONEHCTBHS  IOCPEICTBOM  pPEaKLUU
kaTamurudeckoro yactuaaoro okucnenus (KHO)) cmecu pearentoB KUO 5 B peakrope KUO 10
C ToJy4eHHeM OOEIHEHHOrO BOAOPOIOM CHHTe3-Tasa, rae cMech peareHToB KUO Bkirodaer
yIIEBOAOPOABI U KHUCIOPOA U HeoOs3atenbHO nuokcup yriepoma (CO,); raoe yrieBogopozs
comepxar Oosblie 4yem wiam npubmusutensHo 3% wmon. C,, anmkaHoB; rne peaktop KYUO
comepxkut katamuzarop KUO; roe oOemHeHHBIM BOXOPOAOM CHHTE3-Ta3 COAEPIKUT BOAOPOI,
MOHOOKCHUJ yIiIepoaa, AUOKCU YIJIEpOAa, BOAY U HEMPOPEearnpOBaBIINE YIJIEBOIOPOIbI, U TIe
o0eTHEeHHBI BOAOPOAOM CHHTE3-Ta3 XapaKTEPH3YETCsl MOJIIPHBIM OTHOIIEHHEM BOIOpPOIAa K
mMoHookcuay yraepona (Hy/CO) npubmmsurensao ot 0,8 no 1,6.

[0031] Kak mpasuio, peakiust KHO ocHOBbIBaeTCS Ha YaCTUYHOM CTrOPAHWM TOTLIMBA,
TAKOTO KaK pa3JIn4yHble YIIIeBOAOpPOnbL, U B ciydae merana KUO moxer ObITH MpEnCcTaBICHO
ypaBHeHHeM (1):

CH4+1/202 — 2CO+2H2 (1)

be3 HamepeHus: OBITh CBSI3AaHHBIMH KaKOW-JTMOO TEOPHEH CIeNyeT OTMETHTb, YTO MOTYT
UMETh MeCTO MOOOYHbIe peakiuu Hapsany ¢ peakuuein KHO, nzobpaxkennoil B ypasHenu (1); u
Takue MoOOUYHbIe peakiuu MOryT naBaTh auokcun yriepoaa (CO») u Boay (H20), Hanpumep, 3a
CUET CropaHMsl YIJIEBOIOPONOB, YTO NpeAcTaBisieT coOoil sk30TepMuYecKkyro peakuuro. Kax

6yz[eT IMOHATHO CIICHHUAJIMCTY B HaHHOﬁ obnactu TCXHUKH, a4 TAKXKE C ITIOMOIIBIO 3TOIrO OITMCaHUA



u 0e3 HamepeHHs! ObITh CBsI3aHHBIMH KakoH-nubo Teopueit, peakuus KUO, npencraBieHHas
ypaBHeHHeM (1), MOXKET aBaThb CHHTE3-Ta3 ¢ MOJSIPHBIM OTHOLIEHHEM BOIOPOJA K MOHOOKCHIY
yraepoaa (Hy/CO), umeromum Teoperudeckuii crexuomerpuueckuil npenen 2,0. bes HamepeHus
OBITh CBSI3AHHBIMM € KakoH-muOO Teopuell clenyer OTMETHTb, 4YTO TEOPETHUYECKHil
crexuoMerpudeckuii nmpepen 2,0 ma monspHoro orHowmenus H,/CO o3Hauaer, uto peakuus
KYO, npencrasnenHast ypasuenueMm (1), maer 2 monsa H; Ha xaxaeiii 1 monbs CO, TO eCTh,
moJjisipaoe otHotnenue Ho/CO (2 monsa Hy/mone CO) - 2. Kak Oyner MOHSTHO CHEHHAaIHCTy B
JaHHON OONAacTH TEXHUKH, a TaKXke C TIOMOIIbI0 JTOrO ONHCAHUS, TEOPETUUYEeCKUI
crexuoMerpuueckuid mpenen 2,0 ans mossipHoro otHomenuss Hp/CO B peakumu KYO
NPAKTUYeCKH HE MOXKeT OBbITh JOCTUTHYT, TaK KAaK pPEareHThl (Hampumep, YrieBOAOPOBIL,
KHCJIOPOM), a Takxke nponayktel (Hampumep, Hp, CO) momsepraroTcsi mOOOYHBIM PEAKLUSM B
yCIOBUSIX, UCToNb3yeMbix miisi peakuuu KUO. Kak Oyner MOHSATHO CHENUANUCTY B JaHHOH
00JTaCTH TEXHHKH, & TaKXKE C MMOMOIIBI0 3TOTO0 ONMUCAHUS U 0e3 HaMepeHUs! ObITh CBSI3aHHBIMU
Kako-11bo Teopuelt, B npucyrcreun kuciopona CO u Hy moryr Obitk okuciensl 1o CO; u
H,0, cootsercrBenno. OtHOcHUTENbHBIE KoMyecTBa (Hanpumep, coctas) CO, Hy, CO, u H,O
MOTYT OBbITH JOMOJIHUTENPHO W3MEHEHBI 32 CUET CMEIICHUS PABHOBECHUS PEAKIMU KOHBEPCHH
BoastHOTO Taza (WGS), uto Oyner obcyskneHo Oonee monpoOHo mosnHee. [TobounHble peakium,
KOTOpble MOTyT uMMeTb MecTo B peakrope KUHO 10, Moryt oxasbiBaTh NpsiMOe BO3JAEHCTBUE
COCTaB IPOU3BEEHHOIO CHUHTE3-ra3a B BbIxofsdmeMm nortoke peaktopa KUO 15, xoropsiil B
COOTBETCTBHUH C AHHBIM OMHCAHUEM MOXET COZepKaTh OOEIHEHHBIN BOIOPOJOM CHHTe3-Ta3. B
OTCYTCTBHE KakoW-1nO0 moOouHOH peakuuu (Teoperndeckn) peakuus KUO, npexncraieHHas
ypaBHeHueM (1), mpuBOOUT K CHHTe3-Tasy ¢ MoisipHbiM oTHowmeHuemM H,/CO 2,0. Onpnako
HaJuue NOOOUYHBIX peakuuid MoxeT (mpaktudecku) ymeHbmntb Hp (u yBemmuutrs CO»), B
pesysbTare yero OyeT MOJy4eH CUHTe3-ra3 ¢ MOJIsIpHbIM oTHoteHneM Ho/CO, He paBHbIM 2.

[0032] Kpome Toro, 6e3 HamepeHHst ObITh CBSI3AHHBIMU C KaKOH-TMOO Teopuel cienyer
ormetuth, uTO peakuus KUO, mnokazanHass B ypaBHeHuu (1), mpencrasisier CoOOi
SK30TEPMUYECKYI0 TETePOTeHHYI)  KATATUTHYECKYI0  peakiuio (TO  eCTb, YMEpPEeHHO
HK30TEPMHUYECKYIO PEAKIIHI0) U OHA MPOTEKAaeT B OIHOM OJIOKe peakTopa (Hampumep, Ha OJHOH
CTaguu MpoLEecca B OJHOW PEAKUMOHHOW 30HE), TakoM Kak peakrop KUHO 10 (B ormimmume ot
OoJiee yeM OIHOTO PEaKTOPHOro OJIOKA, KaK B Clyyae TPAJAULIMOHHBIX MPOLECCOB MPOM3BOICTBA
CHHTE3-Ta3a, TaKMX Kak KoMOMHaumu mapooro pudopmunra wmeraHa (IIPM) ¢
aBrorepmuueckuM pudopmuHrom (ATP)). Xors MOXHO NPOBOAUTH YACTUYHOE OKHCIICHUE
yIJIEBOAOPOAOB B BHIAE TOMOTCHHOH peakmuy B OTCYTCTBHE KaTajiu3aTropa, MpoLecc
TOMOT'€HHOTO YaCTHYHOTO OKHCIEHHsS YIJIEBOJOPOIAOB BjedeT 3a COOOH M30BITOYHBIE
TEMIEePaTypbl, JUIUTENbHOE BpeMsl MPpeObIBaHM, a TaKKe N30bITOUHOE 00pa3OBaHHE KOKCA, YTO
CHJIBHO CHIDKAET YIIPABIISIEMOCTh PEAKIIMH YaCTHYHOTO OKHCIEHHS U MOXKET HE J1aBaTh CUHTE3-
ras JKeJaeMoro KauecTBa B OZTHOM PEaKTOPHOM OJIOKe.

[0033] Kpome Toro, Oe3 HaMepeHust ObITh CBS3aHHBIMU C KAKOH-IUOO Teopuel cienyer
oTMeTHTh, uTO peakiust KHO noBonbHO ycTONUNBA K XMMUYECKOMY OTPABJIEHHUIO, M KaK TAKOBAs

OHa ITO3BOJIACT HCIIOJIb30BATH HII/IpOKI/Iﬁ CIICKTP YIJIEBOAOPOAHOI'O ChIPbA, BKJIHOYAasA HEKOTOPOEC



cepocojiepsKaliiee YriIeBOAOPOJHOE ChIPbE, 3TO B HEKOTOPBIX CIy4asX MOXKET YBEJIUYUTb CPOK
cy>kOBl KaTajau3aTropa M NPOU3BOAHMTENBHOCTb. Hamporus, TpanmuimonHsle mnporeccel ATP
UMerT Oojee kecTkue TpeOOBaHMSA IO CBIPbIO, HANpPUMEp, C TOYKH 3PEHHUs] COIEpKaHHs
npuMeceli B coipbe (Hampumep, cbippe i ATP moneepraroT necynbdypuzalnm), a Takxke
yraesogopogHoro cocraBa (Hampumep, B ATP npeumymecrtseHHo wucnonbp3yor CHy-
o0oraieHHOe ChIpbe).

[0034]1 B BapuaHTax OCYIIECTBJEHUS HN300PETEHUS YIJIEBOAOPOABI, MOAXOMAIINE IS
ucnonp3oBanus B peakimu KHO, packpeiToif B JaHHOM AOKYMEHTE, MOTYT BKJIIOYaTh METaH,
NPUPOAHBIN Tra3, NPHUPOAHBIA Tra30KOHAEHcAT, CxkmwkeHHbIH HepTsHoW ra3 (CIIT (LPQG)),
MOMYTHBIA Ta3, YCTheBOW ra3, OOOralleHHbI ra3, mapauHbl, CIAHLEBBIM ra3, CJAHLEBbIE
JKUAKOCTH,  OTXomsmuii  ra3  ¢uroua-karanutudeckoro  kpekunra (®KK  (FCQC)),
TEXHOJIOTHYECKHE Tas3bl HedTenepepaboTKH, OTXonsdmue rasbl HedTenepepaboTKH, IbIMOBBIE
raspl, TOIUIMBHBIA Ta3 M3 KOJUIEKTOPAa TOIUIMBHOIO rasa MM X KoMOMHauuu. B BapmaHTax
ocymecteneHust konuaectBo CO, w/mmm CO B cMecH peareHToB 5 MOXKET OBITh YBEJIUYEHO
nyTeM pa30aBIeHHUs ChIPbs Ta3aMu (HApUMep, AbIMOBBIMU ra3amu), copepkamumu CO, w/umm
CO. Taxkwue razsel, conepxamue CO n/umu CO,, BKIIOYAOT, 0€3 OrpaHUYeHHs], TbIMOBBIE ra3bl,
BOCCTaHOBUTENbHBIE Ta3bl, odorameHHble CO oTxonsmme ras3pl, TaKHe KAk HCIOJIb3yEMbIE B
METAIyPrudeckoil MPOMBILUIEHHOCTH, KPEKUHI-yCTaHOBKax U T.I. Hampumep, MOXHO
HCIIOJIb30BATh CIIELHANbHbIE PEAKTOPbl KOKCOBAHMsI, KOTOPBIE NIPH HArHETAHUU Mapa, BO3AyXa U
CO; nocrasnsoT HenpeppiBHbIN oTok CO B peakrop KHO 10.

[0035] B BapuaHTax OCYIIECTBJICHHS H300pETEHUSI CMECh PEareHTOB S5 COHEpPIKUT
TOTUTMBHBIE Ta3bl U3 YCTAHOBKH IMapoBOro Kpekunra, a peakrop KHO 10 paboraer npu BBICOKOM
mosibHOM oTHommeHun CH4/O, 3a cder obecrieueHus: aBTOTEPMUYECKOrO peskuma paboTel. B
BapUAHTAaX OCYLIECTBIECHUs] M300pETeHUsI COAEp KaHHe BOJOPOAA B CMECH PEAreHTOB 5 MOKHO
peryimupoBaTh Ul NOAJEPKAHUS COOTBETCTBYIOLIETO ainabaTHYeCKOro MoabeMa.

[0036] YrieBogopoabl MOTYT BKJIFOYATh JHOOON MOAXOMSIINANA UCTOUYHHK YIJIEBOAOPOIOB
u mMoryT comepkath Ci-Cg yrieBomoOpoabl, a TakyKe HEKOTOpbIe OoJee TsKEbIe YITIeBOJOPOIBL.
B Bapuantax ocymectBieHus u3o0OpereHus cMmech pearentoB KUO 5 Moxker copepikaThb
npupoaHblil ra3z. Kak npasuio, npUpOAHBINA ra3 COCTOUT MPEUMYINECTBEHHO W3 METaHa, HO
TaK)Ke MOXKET COIep KaTh TaH, MPOMaH U OoJiee TsKENbIe YIIeBOAOPOAbI (HarpuMep, n300yTaH,
H-OyTaH, U30MEHTaH, H-TIEHTaH, TeKCAHbI U Jp.), a TAKXKe OUeHb HeOOJbIINE KOJIUYECTBA a30Ta,
KHCJIOPOa, TUOKCHIA YIIIepoaa, COSAMHEHNH cephbl W/Win BoAbL [IpUpOnHBINA ra3 MOXKET OBITh
NPEAOCTaBleH M3 psda MCTOYHUKOB, BKJIKOYAs, HO O€3 OrpaHUYeHHS] HUMH, Ta30Bble
MECTOPOXKACHUS, HEPTIHBIE MECTOPOXKACHUS, YTOJbHBIE MECTOPOXKACHUS, MECTOPOKIEHHS
THIPABIMYECKOrO pas3pbiBa IUIacTa, OMOMAacCy, ra3 U3 OPraHUYECKHX OTXOAOB M T.I., WM HX
KoMOuMHanMyu. B HEKOTOpBIX BapHaHTax OCYLIECTBIEHHs cMech peareHToB KUO 5 moxer
npeumyiiectseHHO conepkatb CH4 u O,, KOTOpBIE B BapUaHTAaX OCYIIECTBJIEHHS] MOTYT OBITH
BBeNICHbI 1O oTAenbHOCTU B peakTop KUO 10.

[0037] IIpuponHBIi Ta3 MOKET COIEpsKaTh JII00OE MOAXOAsIIee KOJIUMYECTBO MeTaHa. B

HEKOTOPBIX BapUAaHTaX OCYIIECTBJIEHUS MPUPOIHBIN ra3 MOXET copep:kaTh Ouoras. Hanpuwmep,



NPUPOAHBII Tra3 MOXKeT cojep:karb npudmusutenbHo ot 45 no 80% wom MertaHa,
npudm3uTenbHo ot 20 1o 55% Mon. auokcuaa yriepona u npuOIn3UTeNIbHO MeHbIne yeM 15%
MOJL. a30Ta.

[0038] B BapuaHTax OCYINECTBJIECHUS H300pETEHMs NMPUPOAHBIA a3 MOXKET COAepXKaTb
CH,4 B xonuvecTBe OOJIbLIE YeM WM PAaBHOM NPHOIN3UTENbHO 45% Moir., mpubnusutensao 50%
MOJI., TpuOIM3nuTeNnbHO 55% Mo, mpubmmsurensHo 60% Mo, npubausutensHo 65% Mo,
npubnusutensHo 70% won., mnpubmuzurenabHo 75% wmona., npubnamsutensHo 80% Mo,

npubnusutensHo  82% won., npubnusurenabHo 84% wmon., npubausutensHo 86% MO

2 2

2 2

npubnusutensHo 88% won., mnpubmusurenasHo 90% wmon., npubmusurensHo 91% Mo

npubnusutensHo  92% wom., mnpubnuzurenabHo 93% wmon., npubmusutensHo 94% Mo

2 2

npubIU3UTENBEHO 95% MO, mpubIM3UTEIHPHO 96% MOJI. MM NPUOIM3UTEIBHO 97% MOJI.

[0039] B coOTBETCTBUU C HACTOSIIUM H300pPETEeHHEM YTIIEBOAOPOIbI B CMECH PEareHTOB
5 comep:xat Ooblne 4eM win npudIu3uTensHo 3, 4, 5, 6, 7, 8, 9 unmu 10% momn. Ooee TKebIX
yIJIEBONOPOIOB, BKJIFOYAKIINX YIJIEBOAOPOAbI, COAepKamue J1Ba wWin Oojee yriepona
(mampumep, C,, yrieBomoponsl). B BapuaHTaXx OCYIIECTBICHHS VIJIEBOAOPOAbI B CMECH
peareHTOB 5 conmepskatr OoJbIne YeM Wiu npuoau3uTeNbho 3, 4, 5, 6, 7, 8, 9 miu 10% mon. Co,
aNKaHOB. B BapuaHTax OCYILIECTBJICHUS yIJIEBOIOPOABI B CMECH PEAreHTOB 5 COIEpsKaT 3TaH B
KOJII4YecTBe OOJIbIIE YeM WM paBHOM mpubdiusutensHo 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14 win
15% mon. B BapuaHTax OCyIIECTBIIEHUS YIIIEBOAOPOAbI B CMECH PEAreHTOB 5 COIepIkaT MporaH
B KOJIMYECTBE OOJIbIIIe YeM WU PaBHOM mpubnusurensHo 4, 5, 6, 7, 8,9, 10, 11 12, 13, 14 um
15% wmon. B BapuaHTax OCYINECTBJIEHHUS YIJIEBOJOPOABI COAEp:kaT OyTaHbl B KOJHUYECTBE
Oonpiie yem wuiau paBHOM mnpubmusurensHo 3, 4, 5, 6, 7 wim 8% wmon. B BapuanTtax
OCYIIECTBIICHHSI YIJIEBOAOPOMAbI B CMECHU PEAreHTOB 5 BKJIKOYAIOT 3TaH B KOJMYECTBE OOJbIIe
4YeM WM paBHOM mpubnusutensHo 4, 5, 6, 7, 8,9, 10, 11, 12, 13, 14 wnu 15% wmou., nponaH B
KOJIMYECTBO OOJIbIIE YeM WM paBHOM mpuOam3uTenapHo 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14 win
15% mon., OyTaHbl B KOJU4YeCTBe OOJbIle YeM HJIM PaBHOM MpUOIU3UTENbHO 3, 4, 5, 6, 7 wuu
8% MOJI. WM UX KOMOWHAIIHIO.

[0040] B BapuwaHTax OCyILIECTBJIEHUS] U300peTeHus1 cmechb peareHtoB KUO 5
JOTOJHUTEIPHO comepskuT amokcun yriepoma (CO;), u  cmech pearentoB KUO 5
xapakrepuzyercss MosisipHbiM oTHomeHHeM CO, k yriepoay (CO,/C) w/wnu MONsApHBIM
orHomenneM CQO,/CH,4 B cmecu pearentoB KUO S5 Oosbliie yeM WM paBHBIM MPUOITH3UTEIEHO
0,5:1, 0,25:1 wimu 0:1, roe monsipHoe otHomenne CO,/C o3HadaeT olIee KOJUYECTBO MOJIEH
CO, B cmecH peareHTOB, MOAENEHHOe Ha oOmee kojuuectBo Monel yraepona (C)
YIJIEBOJOPOJOB B CMeCH peareHToB 5. B Bapuanrtax ocymectBienus cmecb peareHToB KUO 5
JOTOJHUTEPHO comep:kuT amokcun yriepoma (CO,), um  cmecy pearentoB KUO 5
xapakrepusyercs MossipHbIM otHomeHneM CO; k yraepony (CO,/C) B cmecu pearentoB KHO 5
MEHbIIE YeM HJIU paBHbIM npuOmmsutensHo 10:1, 5:1 wnm 2:1. B BapmaHTax oCyLIiecTBICHUS
Becb mwin 4dactb CO, B CMecH peareHToB 5 MOXeT ObITb BBEAEHa B CMECh PEareHTOB S
nocpencrsoM noroka CO, 7A. B Bapuanrax ocymectsieHus: peakrop KHO 10 pabGoraer B

aBTOTEPMHUYECKOM PEKUME C BIpbICKHBaHUEM Hiu nodasiaennemM CO, yepes 7A.
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[0041] B BapuanTax ocymectsieHust nzobperenus koiamuectso CO, B CMeCH peareHToB
KYO 5 nmxe, uem komudyectBo CO, B cmecu peareHtoB KUO B aHanmornyHoM BO BCeM
OCTaJIbHOM TPOIecCce, KOTOPBII naeT 0OeTHEHHbIH BOJOPOOM CHHTE3-Ta3 U3 CMECU PEareHTOB,
comepxaiie MeHbliee KonudectBo Cpy  yIIIEBOJOPOAOB — alkaHOB (HampuMmep, Tne
yIJI€BOAOPOABI B PEAKLIMOHHON CMeCH 5 coeprKaT MeHblue yeM npuonusutenbHo 3% mon. Coy
aNkaHoB). B BapuaHTax oOCylLIecTBIEHMs 4YacTb AMOKcuAa yriepopa B peakrope KUO 10
HOABEPraeTcsl peakuuu oOpaTHOH KoHBepcuu BoastHOro rasa (r-WGS) B peaxrope KUO 10
(w/unu B peaktope r-WGS 20, pacronoxkeHHOH HHke Mo moToky ot peakropa KUO 10, kak
OMUCAHO HHUXKE), TeM CaMbIM YMEHbINAs KOJUYECTBO BOAOPOAA B OOETHEHHOM BOAOPOAOM
CUHTE3-Ta3e.

[0042] B HeKOTOpBIX BapHaHTaX OCYIIECTBJICHUS YIJIEBOJOPOIbI, TMOAXOISAIINE JIs
ucnonp3oBaHuss B peakuun KYO, packpbIToli B JaHHOM JOKYMEHTE, MOTYT COJAep:KaTb
yraesonopoasl Ci-Cg (Hanpumep, B Tom uucie C,, C; w/mnu C4, Kak OMHCAHO BBINIE), a30T
(manmpumep, npudmusurensHo oT 0,1 no 15% Mo, wmu xe npudnusutensHo ot 0,5 mo 1,1%
MOJI., WX K€ IPUOIU3UTENbHO OT 1 10 7,5% MO, uiH, ¢ APYrod CTOPOHBI, MPUOIU3UTENBHO OT
1,3 no 5,5% wmomn.) u nuokcun yriaepona (Hanpumep, npudmusurenbHo ot 0,1 mo 2% moun., wiu
ke mpudausuTenbHo ot 0,2 1o 1% Mon. wim, ¢ Apyroil CTopoHsl, npudmusureasHo ot 0,3 1o
0,6% wmon.). Hanpumep, yrieBomoponbl, MOAXOISINE Ui UCNONb3oBaHus B peakuun KYO,
PacCKpBITON B JAHHOM JOKYMEHTE, MOTyT coaep:kath C; yrinesomopon (mpudiau3utesbHo oT 89 no
92% wmonn.), C, yrieBogoponsl (Gosbliie yem win npudnusurenasHo 4, 5, 6,7, 8,9, 10, 11, 12, 13,
14 i 15% woun.), C; yrnesonopoas! (Oonbine yem uiu npubnmmsurensHo 4, 5, 6, 7, 8,9, 10, 11,
12, 13, 14 umu 15% wmon.), C4 yraeBogopoas! (Oosbie yeM wiu NpuOIu3UTeNnsHo 3, 4, 5, 6, 7
wiu 8% wmon.), Cs yrmeBomoponbl (mpubmusurensHo 0,06% wmon) u Cg yrieBomopoabl
(mpubnmsurensHo 0,02% Moi1.), a Takke HeoOs3aTeNbHO a30T (npudamsurenshHo ot 0,1 no 15%
MOJ1.), muokcun yriepona (mpudmamsurensHo ot 0,1 1o 2% Moi1.) Wik u a30T (MpuOIH3UTETHHO
ot 0,1 1o 15% moun.) u auokcun yriepoaa (npudnusureabHo 0,1 no 2% mon.).

[0043] Kucnopon, ucnonb3yemsiii B cMecu peareHtoB KUO 5, moxer conepskats 100%
kuciopona (mo cymectBy uucThiii ), Kucmopon-raz (KOTOpbIi MOXeT OBITh TMOJNyYeH
MOCPECTBOM TpoIiecca MEMOPAHHOTO Pa3[eNieHus1), TEXHUYECKHH KUCIOPO (KOTOPBIA MOKET
COZepKATh HEKOTOPOE KOJIMYECTBO BO3yXa), OOOTALICHHBIH KHCIOPOAOM BO3IYX, KHCIOPOA-
comepskamue ra3oo0pasHeie coequHeHus (Hampumep, NO), KHUCIOPOA-COAepKaIlue CMECH
(mampumep, O,/CO,, 0./H,0, 0,/H,0,/H,0), reneparops! okcu-panukanos (Hampumep, CH;OH,
CH,0), reHepaTopbl THAPOKCHIIBHBIX PATUKAJIOB H T.11., FJIH KX KOMOMHALIUH.

[0044] B BapuaHTax ocymiecTBiIeHUs n300peTeHust cMech peareHToB KUO 5 mMoxeT ObITh
OXapaKTepU30BaHA MOJIIPHBIM OTHOIIEHHEM yriepona k kuciopony (C/O) wm CH4/O, MeHbIe
4eM TpHOIH3UTENBbHO 3:1, UTH Ke MeHbIIe YyeM NPUOIU3uTeNbHO 2,0:1, WK ke MEHbINEe YeM
npubnusuTensHo 2,4:1, WM ke MEHbIe 4YeM MpUONM3UTeNnbHO 2,2:1, WM ke MEHbIIe uYeM
npubnusuTenpHo 2:1, unm ke MeHblne yeMm npubausurenvHo 1,8:1, miam, ¢ Apyroil CTOPOHSI,
Oonpme yem wunaM paBHbIM npudbmusurencHo 0,1:1, wumm ke Oosplie YeM WM PAaBHBIM

npubnusutensHo 0,2:1, mnm ke Oonblie 4yeM WM paBHbIM npuOmmsurensHo 0,3:1, umm ke
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Oonpime 4yeM wuiaM paBHbIM npudOmusutenvHo 0,4:1, wam ke Oonblie 4YeM WM PaBHBIM
npubnusutensHo 0,5:1, wnu, ¢ apyroi cropoHsl, npudmusurensHo ot 0,5:1 mo 0,6:1, wmm xe
npudmmsutrensHo ot 0,55:1 mo 0,6:1, wmm ke npubmusurensro or 0,5:1 go 3:1, umm xe
npudmmsutrensio ot 0,7:1 mo 2,5:1, wnu ke npubnusurensHo ot 0,9:1 mo 2,2:1, umm xe
npubnusutensHo ot 1:1 go 2:1, mnu ke npubmusurensHo ot 1,5:1 mo 1,9:1, rne momspHoe
otHomenune C/O o3Ha4yaer oOiiee KOMU4ecTBO MoJjieit yriepoaa (C) yrieBomopomoB B CMECH
peareHTOB, MOJENIeHHOe Ha o01ee KonndecTBo Moiieit O, B CMECH peareHTOB.

[0045] TTockonbky cmech pearenToB KUO 5 mo HacTosmeMy H300pETEHHIO COHEPIKUT
npyrue uctouHuku yriepona nmomumo CHy, Ttakue kak stan (C,Hg), mpoman (Cs;Hg), OyTaHsl
(C4Hj0) u np., monsipaoe otHouieHne C/O y4uTBHIBAET MOJIH YIJIEPOAa B KAXKIOM COEAMHEHUH
(marmpumep, 2 monst C B 1 mose C,Hg, 3 mons C B 1 mone C3Hg, 4 mons C B 1 mone C4Hjp uT.11.).
Kax Oynmer MOHATHO CNEUATUCTY B JAHHOM OOJNACTH TEXHHMKH, a TaKXKe C TMOMOLIBK) 3TOTO
ornucanus, MojsipHoe otHomenne C/O B cmecm pearentoB KUO 5 wmoxer ObITh
CKOPPEKTUPOBAHO BMECTE C IPYIMMH TEXHOJIOTUMECKMMH MapaMeTpaMHu peakTopa (Hampumep,
TEMIEepPaTypoil, JaBIEHUEM, CKOPOCTBIO TIOTOKA U AP.) VIS MONyUYeHHsI OOETHEHHOTO BOJOPOIOM
CHUHTE3-Ta3a, OMUCAHHOTO B AokyMeHTe. Monsipaoe otHoteHnne C/O B cmecu pearentos KUO
MOXET  OBITh  CKOPPEKTHPOBAHO, 4YTOObI  00ECHEeYuTh  IOHIKEHHOE  KOJHYECTBO
HETIPpOpPEearupoBaBIINX YIJIEBOAOPOAOB B cuHTe3-raze. MomspHoe otHomenue C/O B cmecH
pearenToB KUO 5 MoskeT ObITh CKOPPEKTUPOBAHO HA OCHOBAHHUH TemImepaTypsl peakropa KUO,
qroOBl  MOHM3WUTH (HANpUMep, MHUHMMHM3MPOBATb) COAEpKaHWE  HENMPOpPearupoBaBLIMX
yIJIEBONOPOAOB B BbIXOmsmeM MoToke peakropa KUO 15, comepxamero oOemHEHHBIN
BOZIOPOAOM CHUHTE3-Ta3.

[0046] B BapuanTax ocyuectsiaeHus peaktop KHO, nogxonsamumii s HCIIOIB30BAHUS B
HacTosimeM n3obperennu (Hanpumep, peakrop KHO 10), moxer BkiIrOUaTh TpyOUaThIN peaxkTop,
HENpPEPBbIBHBIA  MOTOYHBIA  PEAKTOp, PEeaKkTOp C HENOABIDKHBIM  CJIOEM, PEaKTop ¢
NICEBAOOXKIDKEHHBIM CJIOEM, PEAKTOpP C TOABMIKHBIM CIIOEM, PEAKTOpP C LHUPKYIHPYIOIIUM
NICEBIOOKIDKEHHBIM CJI0eM (Harpumep, JUQT-peakTop), peakTop ¢ 0apOOTaKHBIM CJIOEM,
PEaKTOp C KUITSILIMM CJIOEM, PEAKTOp MO TUITY BPAINAOLISHCS MeYH H T.II., MM X KOMOWHAIIH.
B HekoTopeIx BapuaHTax ocymecTBieHus peakrop KHO moxker npencrasiste coboil peakTop ¢
LUPKYJIUPYIOIIUM NICEBIOOKIDKEHHBIM CIIOEM, TAaKOH Kak JIU(T-peakTop.

[0047] B Hekoropeix BapuaHTax ocymectsieHus peaktop KUO 10 moxer ObITh
OXapaKTepHU30BaH, MO MEHbLIeH Mepe, omHUM pabounm mnapamerpoM KYO, BbIOpaHHBIM U3
IPYIIBL, coCTOsAler w3 Ttemmepatypsl peakropa KYO (Hampumep, TemmepaTypsl CIOs
katamm3atopa KUO); temneparypsl nogaun KUO (Hanmpumep, TemMnepaTypbl CMECH PEareHTOB
KYO 5, ueneBoit temmepatypsl BbIXoasimero moroka peakropa KUO 15);, masmenuss KUO
(marmpumep, nasnenue peakropa KUO 10); Bpemenn kontakta KUO (Hampumep, BpeMeHH
koHTakta B peakrope KUO 10); momsproro orHomeHuss C/O B cmecu pearentroB KUO 5;
MOJISIPHOTO OTHOILIEeHUs BoxsiHoro mapa k yriepony (II/C (S/C)) B cmecu pearenro KHO 5, rae
mousipHoe otHotnenue [1/C o3Hadaet oOuiee komuuectBo modjieit Boabl (H2O) B cmecu peareHTOB

5, moxeneHHoe Ha olIiee KonmuecTBO Moiel yriepoaa (C) yrieBogopoIoB B CMECH PEareHTOB



12

5; m nux xomOuHanuil. I[IpuMEHUTENBHO K HACTOSAIIEMY ONMCAHUIO TEMIIEPATYpa BBIXOMASIIETO
noroka KYO mnpexncraensier coboil Temmeparypy CHHTe3-Tasa (Hampumep, OOEIHEHHOTO
BOJIOPOJIOM CHHTE3-Ta3a MM BbIXxonsAliero noroka peakropa KHUO 15), usmepeHHyro B TOUKeE,
rne cuHTe3-ra3 BbIxonur u3 peakropa KUO (manpumep, peakropa KUO 10), mampumep,
TEMIIEpaTypy CHUHTEe3-ra3a, M3MEepeHHyH0 Ha Bblxoge u3 peakropa KYO, temneparypy
BBIXOZASILIEIO M3 PEAaKTOpa IOTOKAa CHUHTE3-ra3a, TeMIEepaTypy BbIXOJA BBIXOASINErO IMOTOKA
CUHTe3-Ta3a. IIpuMEeHUTeNPHO K HACTOSIIEMY OINHUCAHUI) TEMIEPATypa BBIXOASILErO MOTOKA
KYO (mampumep, ueneBas Ttemmneparypa Bbixopsimero mnoroka KYO) cumraercs pabouum
napamerpoM. Kak OyneT MOHSATHO CHEUATUCTy B HAHHOW OOJACTH TEXHHKH, a TaKkKe C
MIOMOIIBIO HACTOSLIETO OMHUCAHUs, BIOOP padounx mapamerpos mis peaktopa KUO, Takux kak
temneparypa nopadun KUO, nanenne KHO, Bpems kontakta KUO, monsapHoe otHomenue C/O
B cmecu pearentoB KYO, momsapHoe ortnomenune II/C B cmecu pearentoB KUO u T.1,
OIpeneNnsieT TeMIepaTypy BBIXOISIIEro MOTOKAa CHHTE3-ra3a (HampuMmep, BBIXOMSLIETrO MOTOKA
peakropa KHO 15), a Takke COCTaB BBIXOJSIIETO IMMOTOKA CHHTE3-Ta3a (HAIpUMep, BbIXOSIIETO
notoka peaktopa KHO 15). Kpome Toro, kak OyAer MOHSTHO CIELHATUCTy B JAHHOH 00JacTH
TEXHHUKH, & TAK>KE C MIOMOLIBI0 HACTOSIIErO OMUCAHUSI, MOHUTOPUHT TEMIEPaTyphl BEIXOSIIETO
noroka KHO moskeT obecrnednTs 0OpaTHYIO CBSI3b AJIST M3MEHEHUSI APYTrUX pabOYNX MapamMeTpoB
(marmpumep, Temneparypsl nogaun KHO, nasnenuss KHO, Bpemenn xonrakta KHO, momnsipHOTO
orHowmenus C/O B cmecu pearenToB KUO, momsiproro ornowmenus I1/C B cmecu pearentos KUO
U TJ.) IO Mepe HeoOXOAMMOCTH, dYTOOBI Temmeparypa BbIxomsmero mnoroka KYO
COOTBETCTBOBaJIa LeJIeBO Temmepatype Bbixomsmero noroka KUO. bonee toro, kak Oyxper
MOHATHO CTIELUAIUCTY B TaHHOW OOJIACTH TEXHUKH, a TAKXKE C TIOMOLIBIO HACTOSLIETO OMMCAHUS,
HeneBas Temreparypa Boixozsiero noroka KHO npencrasnsier coboit keaeMyo TeMIeparypy
BeIxojsmero noroka K40, a remneparypa Boxoxsiiero noroka KHUO (Hanpumep, naMepeHHast
Temnepatypa Beixomsimero noroka KUO, ¢axrtndeckoe 3HaueHHE TeMIIEpaTypbl BBIXOSINETO
notoka KHO) mokeT coBmazaTh WJIM HE COBMANATh C IIEJIEBOM TEMIIEPATypPOH BBIXOMASIIETO
notoka KUO. B BapmaHTax oOCymecTBieHUs, Irne Temmeparypa Bbxoxsimero moroka KUO
OTJIMYaeTCs OT LeJeBol Temmeparypsl Bbixogsiiero mnoroka KUO, oxauH WM HECKOJIBKO
pabounx mapamerpoB KUO (Hampumep, temmeparypa nomayun KUO, nasnenwe KUO, Bpewms
kontakta KUO, momsipuoe otHomenue C/O B cMmecu pearentoB KUO, MOJSIpHOE OTHOLIEHHE
IT/C B cmecu pearenToB KHO u T.1.) MOTyT OBITH CKOPPEKTUPOBaHBI (HAPUMeEp, U3MEHEHbI),
4yTo0BI TeMIepatypa Boeixopsimero noroka KHO coorsercTBoBana (Hanmpumep, Oblia Takoi ke,
coBmanaja c) meneBoil Temmnepatype Bbixopsimero moroka KUO. Peakrop KUO 10 moxker
paboTtaTh npu MOOBIX MOIXOMAIUX PA0OUYMX Mapamerpax, Kak OMHUCAHO B JTAHHOM JOKYMEHTE,
KOTOpBle MOTyT obecredynBaTh OOEAHEHHBIH BOIOPOIOM CHHTE3-Ta3, KaK OMHCAHO B JAHHOM
OOKYMEHTe, ¢ MOJsipHbIM oTHomeHueM H,/CO B unTepBasne npubmusurensro ot 0,8 mo 1,6,
npudm3uTensHo ot 0,8 no 1,2, mpubmusurensHo ot 0,9 no 1,1, unu paBHBIM NPUOIU3HTENHHO 1.

[0048] Peakrop KUO 10 MoskeT ObITh OXapaKTepU30BaH TEMIIEPATYPOH CMECH PEareHTOB
KYO npubmmsurensao ot 25 go 600°C, unu sxe npubnmsurenbHo ot 25 go 500°C, umm sxe

npubnusutensHo or 25 po 400°C, umm sxe npubausurenpHo ot 50 mo 400°C, umm xe
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npubnusutensHO oT 100 mo 400°C, unm, ¢ apyroi cTopoHsl, npudbnusutensHo ot 100 1o 500°C.
B Bapmanrtax ocymectsienus: peaktrop KUO 10 moxer ObITh OXapaKTepHU30BaH TEMIIEPATYPOIl
peaxtopa KHO menpiie yem 1200, 1100 nmau 1000°C.

[0049] Peaktop KUO 10 moxer ObITh OXapakTepHU30BaH TEMIIEPATypPON BBIXOISIIETO
noroka KHO (Hanpumep, neneBoii Temmneparypoii Beixogsuiero noroka KHO 15) Gonbiie yem
vy paBHO# npubmusurensHo 300°C, Gonplie yeM win paBHO# npudnmsutensro 600°C, wn xe
Oompme wem wim  paBHOW mpubmmsurensHo 700°C, wimm ke Oosblie WM paBHOH
npubnusutensHo 750°C, unm ke Oosblne 4yeM MM paBHOW mpubmusutensHo 800°C, mumm ke
Oosbie yeM win paBHoW npudmmsurensHo 850°C, wnu ke npudnmsurensao ot 300 no 1600°C,
i ke npudmmsutensHo ot 600 no 1400°C, umu ke npudiamsurensro ot 600 no 1300°C, unm
xe npudmmsurenabHo ot 700 no 1200°C, mm ke npudmausurensro ot 750 no 1150°C, um xe
npubnusutensHo ot 800 mo 1125°C wmnm, ¢ apyrodi ctopossl, nmpuOmusuTenbHo ot 850 1o
1100°C.

[0050] B Bapmantax ocymectBieHusi m3odpererus peakrop KUHO 10 moxer ObITh
OXapaKTepU30BaH JIOOOH MOIXOAsIell TeMIepaTypold peakTopa WM TeMIIepaTypoH Clos
katanu3atopa. Hanpumep, peakrop KUO 10 moker ObITb OXapakTEpPH30BaH TEMIIEPATypOH
peakTopa W/ TEeMIIEpaTypor CJIOsl KaTalu3aTopa OOoJble YeM WIIM PaBHOH MPUOIH3UTEIBHO
300°C, nnu sxe Oonplue yeM Ui paBHOHW mpuOmusutensHo 600°C, mnm sxe Oonblne YeMm Win
pasHoit npubmmsurensHo 700°C, nn ke Ooblire yeM uiti paBHOH npubmusutensHo 750°C, mn
ke Oospime ueM wiu paBHOW mpubmusurenpbHo 800°C, mmm ke Oonbine 4eM WM PaBHOH
npubnusutensHo 850°C, mnu, ¢ aApyroi cropoHsl, npudiamusurensHo ot 300 no 1600°C, wnu xe
npubnusutensHo oT 600 mo 1400°C, wnu >xe npubnusutensHo ot 600 mo 1300°C, mnm xe
npubnusutensHo ot 700 mo 1200°C, wnu >xe npudbnusutenpsHo ot 750 mo 1150°C, umm sxe
npubmmsutensHo or 800 no 1125°C wnm, ¢ apyroit cropossl, npuOimsutensHo ot 850 mo
1100°C.

[0051] Peakrop KUHO 10 mosxker pabortaTh mpu JHOOOM MOAXOASIIEM TEMIIEPATYPHOM
npoduie, KOTOPBIA MOXKeT odecriedynBaTh OOETHEHHBI BOJOPOIOM CHHTE3-ra3, KaK OMHUCAHO B
naHHOM JgokymeHte. Peaktrop KUO 10 moker paboraTh B agunabaTHYECKUX YCIIOBHSIX,
HeaquabaTHUECKUX YCIIOBHUSIX, H30TEPMUYECKUX YCIOBUSAX, TIOYTH HU30TEPMUYECKUX YCIOBHSX,
aBTOTEPMHUUYECKUX VYCIOBUAX U T.A. lIpUMeHHUTENbHO K HACTOALIEMY OIHCAHUIO TEPMHUH
«HeaanabdaTUYeCKNe YCJIOBUS» OTHOCUTCS K YCJIOBHSIM MPOLIECCA, NMPU KOTOPBIX PEAKTOP
NOJBEPraeTCsl BHEIIHEMY TEIUIOOOMEHY WJIM Teruionepenave (HampuMep, PeakTop HarpeBaroT
WIA PEAKTOp OXJIAKAAIOT), YTO MOXET MpPEACTaBIATh COOOW MpsMOH TermIooOMeH W HiH
Herpsimoli TerutoodmeH. Kak Oyner moHsATHO CenuajrcTy B JaHHOW 00JacTH TEXHUKH, a TAKKE
C TIOMOIIBIO 3TOTO ONUCAHMS, TEPMHUHBI IPSIMON TEIUIOOOMEH» M «HETPSIMON TEIIO0OMEH»
W3BECTHBI CIIELMAINCTY B JAHHOW oOnacTu TexHUKU. HampoTws, TepMuH «aanabaTuveckue
YCJIOBUSI» OTHOCHUTCSI K YCJIOBHSIM IPOLIECCA, TPU KOTOPBIX PEAKTOP HE MOJBEPraeTCsl BHELIHEMY
TEIUI00OMEHY (HampuMep, peakTop He HarpeBaroT WM peakTop He oxnaxnaaroT). Kak mpaswuio,
BHEIIHUI TEMJI000MEH MOPa3syMeBAeT BHELIHIOI CHCTEMY TeruiooOMeHa (HarpuMep, CUCTEMY

OXJIAKIEeHUs], cucteMy oborpesa), koTtopasi TpeOyeT BBOAA W/WJIM BbIBOJA SHEPTUU. BHemHss
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TEIUIoNepeaya Takke MOXET ObITh Pe3yJNbTaTOM TEIUIONOTEPh W3 CJos KaTanusatopa (Win
peakTopa) mu3-3a W3NY4YEeHMs, TEIUIONPOBOJHOCTH WM KOHBeKUuH. Hampumep, Ttakoi
TEIUIOOOMEH CO CIIOEM KaTallM3aTopa MOXKET MPOMCXOANTb C BHEIIHEH Cpenoi WM ¢ 30HaMH
peakTopa 10 U MOCJE CI0s KaTaau3aTopa.

[0052] IIpuMeHUTENBHO K HACTOSIIEMY OMHCAHUIO TEPMHUH «M30TEPMHUYECKHUE yCIOBUSY
OTHOCHTCS K YCIIOBUSIM Iporiecca (Harpumep, padbounm napamerpam KUO), koTopeie MO3BOJSIOT
NOANIEPKUBATh MPAKTHUECKH IOCTOSIHHOW TEeMIepaTypy peakTopa W/MJIM CIIos KaTajlu3aTopa
(HampuMep, HM30TEPMHUYECKYIO TEMIIEpaTypy), KOTopass MOKeT ObITh OmpenesieHa Kak
TeMIepaTrypa, KOTOpasi MeEHsieTcs npuOJU3UTeNbHO MeHblie vem Ha +10°C, wmm ke
npUOIU3UTENbHO MeHbIIe YeM Ha £9°C, win jxe mpuOIH3uTeNbHO MeHblIe YeM Ha +8°C, win ke
NpUOIU3UTENEHO MeHbIIe YeM Ha £7°C, mH jxe TpubI3uTebHO MeHbLIe YeM Ha +6°C, uim xe
npUOIU3UTENEHO MeHbIIe YeM Ha £5°C, mH jxe pubIr3uTeNbHO MeHblIe YeM Ha +4°C, uim xe
npUOIU3NTENEHO MeHbIIe YeM Ha £3°C, win jxe npuOIn3uTeNbHO MeHblIe YeM Ha +2°C, uim xe
npuOIM3UTENIbHO MeHblle dYeM Ha +1°C mo BceMy peakTopy W/WJIM CJIOK KaTajlu3aTropa
cooTBeTCTBEHHO. Kpome TOro, mNpUMEHUTENBHO K HACTOSALIEMY OIHCAHUIO TEPMHUH
«U30TEPMHUYECKHE YCIOBUS» BKIIIOYAET U3MEHEHHE TEMIIEPATyPbl MEHBIIIE YeM MPUOIH3UTEIHHO
+10°C B peakTope w/uim cioe karamusatopa. B BapuanTax ocymectsieHus peaktop KUO 10
MOJKeT padoTaTh MPH JIFOOBIX MOAXOAAINX padOUUX MapaMeTpax, KOTOpble MOTYT OOeCIeYHBaTh
U30TEpPMUYECKUE YCIOBHUSI.

[0053] IIpyMeHUTENBHO K HACTOSALIEMY ONHCAHUIO TEPMHUH «IOUYTU H30TEpMUYECKHUE
YCIIOBHS» OTHOCHUTCS K YCJIOBHSIM Iporiecca (Hampumep, padounm napamerpam KHO), koTopsie
NO3BOJISIFOT ~ MOJAEP)KUBATh IOYTH IIOCTOSHHON TeMIepaTypy peakTopa W/WIH  CIOs
KaTanuzartopa (Hampumep, MOYTH H30TEPMHUYECKYIO TEMIIEepaTypy), KOTOpas MOXeT ObITh
OIpeieNieHa KaK TeMIlepaTypa, KOTOpask MEHsIeTCsl MPHONN3NTEIbHO MeHblre uyeM Ha +100°C,
WK ke NpuOIM3uTeNbHO MeHbine deM Ha +90°C, uim ke npuONM3UTENbHO MEHbLIE YeM Ha
+80°C, wu sxe mpuONIU3UTENbHO MeHbIe YeM Ha £70°C, nin e npuOIU3UTEebHO MEHbIIE YeM
Ha £60°C, win ke npuOIM3UTENIbHO MeHblIe yeM Ha £50°C, wium ke MpUOIM3UTENIbHO MEHbIIE
yem Ha +40°C, wim ke mpuOIM3HTENbHO MeHblne yeM Ha +30°C, win ke npuOIH3UTETHbHO
meHbiie yeM Ha +20°C, wiam ke npubam3uTeabHO MeHbine 4yeM Ha +10°C, wmmm ke
npuOIM3NTENbHO MeHblne YeM +9°C, mmm ke npuOausuTenbHO MeHbine dem +8°C, wmimm ke
npuOIU3NTENbHO MeHblne deM +7°C, min ke NpuOIU3UTEeNbHO MeHbIne deM +6°C, mim ke
npUOIU3NUTENFHO MeHbIne ueM +5°C, uin ke mpuOIu3UTeNTbHO MeHblIe yeM Ha +£4°C, wim xe
npuOIU3NTENbHO MeHbIne ueM +3°C, uin ke IpuOIU3UTEeNbHO MeHbIIe yeM Ha £2°C, wim xe
npuOIM3UTENIbHO MeHblle dYeM Ha +1°C mo BceMy peakTopy W/WIM CJIOK KaTajlu3aTropa
COOTBETCTBEHHO. B HEKOTOpBIX BapuaHTaX MOYTH H30TEPMHUUYECKHE YCIOBHUS OMYCKAKOT
U3MEHEHNE TeMIepaTypsl NMPUOIM3UTENbHO MeHblne deM Ha £50°C, unum ke MpHONIU3UTENbHO
MeHbIe yeM Ha +25°C, unm ke npubnusurenbHO MeHbine 4yeMm Ha £10°C mo Bcemy peakTopy
u/wm croro Katanuzatopa. Kpome Toro, mpuMEHHTENbHO K HACTOSINEMY ONHCAHUIO TEPMHUH
«TOYTH HU30TEPMUUYECKUE YCIIOBUS» CIEAYET NMOHUMATh KAaK BKIIOYAIOIIUN «HU30TEPMUYECKUE)

yCJIOBHSI.
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[0054] Kpome TOro, MpUMEHHUTEIBHO K HACTOALIEMY OIUCAHUI TEPMHUH «IIOYTHU
MN30TEPMUYECKUE YCIOBHs» OTHOCUTCS K YCJIOBUSIM IIPOLIECCA, KOTOPbIE BKJIIOYAIOT U3MEHEHHE
TeMIepaTypbl MeHblle deM mnpuOmusurenbHo Ha +100°C mo BcemMy peakTopy W/HIIM CIIOHO
KaTanu3aTopa. B BapmaHTax OCYINECTBJIEHUS H300peTeHHs CIOCO0, ONUCAHHBI B JAHHOM
JOKYMEHTE, MOXKET BKJItOUaTh nposeaeHue peakuuu KHO B mouTu M30TEpMUYECKUX YCIOBUSIX
AN TIOJydeHus: OO€IHEHHOTO BONOPOAOM CHHTE3-Ta3a, IMPU 3TOM IIOYTH H30TEPMHUUECKHE
YCJIOBUSI BKJIIOYAIOT M3MEHEHHE TeMIepaTypbl MeHblie deM npuOnusurenbHo Ha £100°C mo
BCEMY pEaKTOpy W/WIM CJIOK KaTanuzaropa. B BapuanTax ocyumectBieHus peaktop KUO 10
MOJKeT paboTaTh MPH JIFOOBIX MOAXOASMIINX PadOYUX MapaMeTpax, KOTOpble MOTYT OOeCIIeYHBaTh
MOYTH U30TEPMHUUECKHE YCIOBUS.

[0055] Tlouyrn M30TEPMHUUECKHE YCIOBUSI MOTYT OBbITh OOecreudeHbl C MOMOINBIO Psifa
NEPEMEHHBIX MPOLecca M KAaTAIN3aTopa, TAKUX KaK Temreparypa (HampuMmep, TerIo00OMeH M
TeIuIonepenaya), JaBJIeHUEe, CKOPOCTh TMOTOKA ra3a, KOH(Urypauus peakropa, KOH(QUTrypamus
CJIOs KAaTalIu3aTopa, COCTaB CJIOsl KAaTalIW3aTropa, IUIOLAAb IMONEPEYHOIO CEYEHUs PeakTopa,
CTYINEHYaTOCTh MOJA4YM ra3a, BIPbICKMBAHUE IMOJAa4YM Ias3a, COCTaB MOJa4M rasa M T.I., UJIU UX
koMOuHatmu. Kak mpasmio, u 0e3 HamepeHHs OBITb CBSI3aHHBIMH C KaKOH-JMOO TeopHew,
TEPMHHBI TEIUIONepenada» WIN «TErI00OMEH» OTHOCST K TEIUIOBOW SHEPrHH, OOMEHHBAaEMOMN
WIN TIepenaBaeMoOl MEXAY IBYMs CHUCTeMaMHu (HampuMep, IBYMs PEaKTOPaMH, TAaKUMH Kak
peakrop KUO wu peakTop KpeKHMHIa), U TEPMHHBbI «TEIUIONEpenaday WIH «TerI00OMEeH»
UCIOJIB3YIOT B IOKYMEHTE B3aMO3aMEHAEMO.

[0056] B HeKOTOpBIX BapuUaHTaxX OCYLIECTBJIEHUs NOCTHKEHHUE LIEJIEBON TeMIepaTyphbl
Bbxoasiero nmoroka KUO w/unu mouTH M30TepMUYECKUX YCIOBHI MOKET ObITh 00eCreueHo 3a
cuer TeriooOMeHa WM Terionepenadu. TermmooOMeH MOXKET BKIIHOYATh HAPEBAHUE peakTopa
WM OXJIAKJIEHUE peakTopa. B BapumaHTax OCyINECTBJIEHHUS AOCTH)KEHHE LIENEBON TeMIepaTypbl
BeIxopsmero noroka KYO w/unm nmoutn M30TepMHUYECKUX YCIOBUH MOKET OBITh 0OeCIeueHo 3a
CUeT OXJIaXIeHusi peakTopa. B 1pyrom BapuaHTe MAOCTH)KEHHE LIEIEBON TeMIepaTyphl
BbIxozsmero noroka KHYO w/wimm mouTH M30TEPMHUYECKHX YCIOBHA MOXKET ObITh 0OecreueHo 3a
CUeT HarpeBaHUs PeaKkTopa.

[0057] B HEKOTOpBIX BapUaHTAX OCYIIECTBJICHUS HM300pPETEHUs NOCTWKEHHE LIEIEeBOM
TemnepaTypsl Beixoasimero notoka KUO w/unm moyTH M30TEPMUYECKUX YCIOBHH MOXKET OBITh
o0ecrieyeHo NPsSIMbIM TEIIOOOMEHOM W/WIM HenpsIMbIM TeruiooOMeHoM. Kak Oyzer MmOHSATHO
CHEeLUANHNCTY B JAaHHOH 0OJAacTH TEXHUKH, a TAK)KE C MOMOINBID 3TOTO OMHCAHUS, TEPMHHBI
«TIPSIMOH TETIIOOOMEH» M HETIPSIMOHN TETIIO0OOMEH» M3BECTHBI CIIEIHAIIICTY B JAHHOW 00JacTH.

[0058] TermooOMeH MOKET BKJOYATh BHEIIHWN TETIOOOMEH, BHEUIHEE OXJIaKICHHE
OXJIAKIAIOLIEN JKUIAKOCTBIO, PEAKLHUOHHOE OXJAKAEHHE, OXJAXKACHHE KUAKUM a30ToM,
KPUOTE€HHOE  OXJIaXKJI€HUE, JJIEKTPUYECKOE HarpeBaHMe, JJIEKTPOAYIOBOE HarpeBaHUe,
MHUKPOBOJIHOBOE HarpeBaHHe, paJMallUOHHOE HarpeBaHUe, CXKUraHue MPUPOAHOIO Tasa,
COJIHEYHOE HarpeBaHHe, MH(paKpacHOE HarpeBaHHe, HCIIONB30BaHHE pa3daBHTENs B CMECH
pearerroB KHO u 1.1, unn ux xomOmHaumu. Hampumep, peaknMOHHOE OXJIQXKIEHHE MOKET

OBbITh  BBIIIOJIHEHO nyTéM IpPOBCACHUA BHHOTepMquCKOﬁ p€akiu B OXJIAXKAAKOMIEM
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3MeeBUKe/py0dalke, CBA3aHHbBIX C PEAKTOPOM (HampuMep, PacriooKEHHBIX BHYTPH PEAKTOPA).

[0059] B HEKOTOpBIX BapHaHTaX OCYINECTBJIEHUS HM300pPETEHUs NOCTH)KEHUE LEJNEBOM
Temnepatypsl Beixozasmero noroka KUO w/mnm moytn M30TepMUUECKUX YCIOBUH MOXKET OBITh
o0ecriedyeHO 3a CYET OTBEIEHMs TeXHoyormdeckoro terma u3 peakropa KUO. B apyrux
BAPMAHTAX OCYILECTBJIEHUS IOCTUXKEHHE LENeBON TeMIeparypbl Bbixozsmero mnoroka KYHO
W/WIM TOYTH M30TEPMUYECKUX YCJIOBUI MOXKET ObITh O0ECHneueHo HyTeM IOoJadud TeIula B
peakrop KUO. Kak Oyner MOHSTHO CNELMUATUCTY B JAHHOH OONACTH TEXHHKH, a TaKXKe C
noMOIIbI0 3Toro omucanusi, peaktop KUO MokeT HyXImaTbCsi Kak B HArpeBaHUHU, TaK M
OXJIAKIEHUH JUIs JOCTIDKEHUs LIeJIeBOH TeMmepaTtypsbl Beixoasiero noroka KUO w/uimm nmoutu
HN30TEPMUYECKUX YCIOBUH.

[0060] B BapmaHTax OCYIIECTBJIEHHsS HM300pETeHUs TEIUIOOOMEH HJIM TeIulonepenavya
MOJKET BKJIOYAaTh BBEACHUE OXJIAKIAIOMIErO areHTa, Takoro Kak pa30aBUTeNb, B PEAKTOP
(rarmpumep, peakrop KUO 10), 4ToObI CHU3NUTE TEMIIEPATYPY pPEaAKTOpa W/ WM TEMIEPaTypy CIIOs
KaTaJn3aTopa, MPH 3TOM TOBBIIIAs TEMIIEPATYPY OXJAKIAIOINEro areHra W/wim MeHsist ¢aszy
oXJaKnaromero areHtra. OXJNaXKTAIOIMUNA areHT MOXKET OBITh PEeaKIHOHHOCIOCOOHBIM HIIH
UHEepTHBIM. OXJKAAOLUINI areHT MOXKEeT HAaxXOIUThCS B JKUAKOM COCTOSTHHM  H/MJIH
napoobpaszHoM coctossHuU. Kak OyneT MOHSATHO CIELUaMCTy B JAHHOW OOJIACTH TEXHUKH, a
TaK)k€ C TIOMOINBIO OTOrO ONMCAHUsA, OXJAXKAAIIUNA areHT MOXKeT [eHCTBOBaTh Kak
3aMeJINTeNb BOCIIJIAMEHEHMs], HallpuMep, 3a CUET CHUXKEHHUsS] TeMIIepaTypbl BHYTPU pPEaKTopa,
U3MEHEHHUsl COCTaBa Tra30BOM CMECH, YMEHBIIEHHUS CTrOpaHusl YIJIEBOAOPOJAOB [0 IUOKCHIA
yriepoaa u T.II.

[0061] B HekoTOpBIX BapuaHTax oOcCyllecTBiIeHUs cMmech peareHToB KUO 5 moxer
JOMOJHUTENBHO CONEepXkKaTh pa3zdaBuUTeNb, MpudeM pa3OaBHTENb CHOCOOCTBYET IOCTHIKEHHIO
LeNIeBOi TeMmepaTypbl Bbixomsimero moroka KUO w/uian modTu HM30TEPMHUYECKUX YCIOBHI
IIOCPEICTBOM TEIJIOOOMEHa, KaK PAacKpbITO B JaHHOM JOKyMeHTe. Pasz0aBurenp Moxer
COZepKaTh BOJY, BOASIHON Map, MHEPTHBIC rasbl (HApUMep, aproH), a30T, TUOKCH] yriiepoaa u
T.IL., WK Ux KoMOuHarmu. OObMHO pa30aBUTENb MHEPTEH MO OTHOWEHMIO K peakuuun KYUO,
Hampumep, pasbasurenb He y4actByer B peakuuu KYO. Opnako, kak OyAer MOHSTHO
CHELHUAINCTY B JAHHOW OOJACTH TEXHHKH, a TaKKe C IOMOIIBI0 HACTOSLIETO0 OIMHCAHUS,
HEKOTOphIe pa3daBUTENH (HAMPHUMEp, BOAA, BOASHOW Map, AMOKCHI YIJepona U T.J.) MOTYT
BCTyNaTh B XUMHYECKHE peakiuy, oTindHble oT peakuuu KUO, BHYTpU peakTopa U MOTYT
MEHSITh COCTaB IMOJy4aeMOro CHHTE3-Tra3a, kak Oyner Oonee moapoOHO OMHUCaHO HIKE B JAHHOM
IOKYMEHTE, TpH 3ToM apyrue pazdasutenu (Hampumep, aszor (N), apror (Ar)) MOrytr He
y4acCTBOBATh B PEAKLHUSAX, KOTOPbIE MEHSIOT COCTaB MOJy4aeMoro cuHre3-rasa. Kak Oyzmer
MOHSATHO CTIELUAINCTY B TAHHOW OOJIACTH TEXHUKH, a TAKXKE C TIOMOIIBIO HACTOSIIETO OMTMCAHUS,
pa3baBuTeNb MOXKET OBbITh HCIIONB30BAH Ui M3MEHEHHUS COCTaBa IOJIy4aeMOrO CHHTE3-Ta3a.
PazbaButens mokeT mpUCYTCTBOBaTh B cMmecu peareHToB KUO 5 B mobom moaxopsimem
KOJIMYECTBE.

[0062] PeakTop KUO 10 moxer ObiTh OxapakrepusoBaH nasieHnem KUO (manmpumep,

AABJICHUEM PCAKTOpa, U3MCPEHHBIM Ha BbIXOAC WJIM BbIIIYCKE U3 peaKTopa), OoJibllle YeM HJIH
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paBHBIM npubIM3uTENHHO 1 Oap(u30.), wn ke GOoJbIIe YeM WM PaBHBIM MPUOIH3UTETHHO 10
6ap(u30.), nnu sxe Oonplne YeM WM paBHBIM npuOIm3urenbHo 20 Oap(u30.), wiun sxe Oonble
4eM WJIH paBHbIM NpuOausurenpHo 25 0Oap(u30.), mnm ke Oonble 4YeM WM PaBHBIM
npubnusutensHo 30 Oap(u30.), miam ke Oonblie YeM MM PAaBHBIM NPUONU3UTENBHO 35
6ap(u30.), wnu sxe OoJyble YeM Wi paBHbIM npuOau3uTeabHo 40 Oap(u30.), wiu ke Oosble
YeM MM paBHBIM npubmmsurensHo S50 OGap(us0.), WM, ¢ APYroil CTOPOHBI, MEHbLIE YeM
npubmmsutensHo 30 Gap(u30.), wnm xe MeHblne deM npubmusurenasHo 25 O6ap(us0.), nim xe
MeHblle 4YeM mnpuommureabHo 20 Oap(u30.), wiu ke MeHblie 4yeM mnpubnusutensHo 10
6ap(uz0.), wim xe npubmmsureabHo ot 1 go 90 Oap(uz0.), wnm, C Opyroil CTOPOHBI,
npubmsuTenbHo ot 1 go 70 Gap, wiau ske npubnusurenbHo ot 1 go 40 Gap(uz0.), wim sxe
npubnusuTensHo oT 1 1o 30 6ap(u30.), wiu ke nmpubnusutenbHo oT 1 1o 25 6ap(us0.), wm xe
npubnusuTensHo oT 1 1o 20 6ap(u30.). wiu ke nmpudnusutensHo ot 1 1o 10 6ap(u30.), wmm xe
npubnusuTensHo oT 20 1o 90 6ap(u36.), wu sxe mpuoNu3uTeNbHO OT 25 1o 85 6ap(u30.) nnm xe
npudm3uTeNnsHO oT 20 1o 60 Gap(uso.).

[0063] Peaktrop KUO 10 moker ObITh OxapakTepu3oBaH BpemeHeM KoHTakra KUO
npubnusutensHo oT 0,001 MuyunceKyHAB! (MCEK) 10 S5 CeKyHA (CeK), WM ke TMPUOIM3UTEITHbHO
or 0,001 mcexk mo 1 cek, unu ke npubmmsurensbHo ot 0,001 go 100 wmcek, wiu ke
npubnusutensHo ot 0,001 mo 10 mcek, mmu ke nmpudbnusutensHo or 0,001 no 5 mcex unm, ¢
apyroit croponsl, npudbmusurenbHo ot 0,01 no 1,2 mcek. OOBIYHO BpeMsi KOHTaKTa PEaKTopa,
COZIEPIKALIETO KaTaN3aTOP, OTHOCUTCS K CPEJHEMY KOJIMYECTBY BPEMEHH, KOTOPOE COSAHMHEHHUE
(HarpumMep, MOJIEKyJIa 3TOTO COSAMHEHNS1) MPOBOANUT B KOHTAKTE C KaTaJIU3aTOPOM (Harpumep, B
CJIOE KaTajgu3aTopa), HampuMep, CpenHee KOJHMUYeCTBO BPEMEHH, KOTopoe Tpelyercs
COEAVHEHUIO (HarmpuMep, MOJIEKyJe OTOro COEJUHEHMs), uTOOBl MPONTH dYepe3 CIoi
KaTanuzatopa. B HekoTopelx BapuaHTax ocyumectBieHus peakrop KUO 10 moxer ObITh
OXapaKkTepU30BaH BpeMeHeM KOHTakTa npuOnusurenbHo ot 0,001 mo 5 mcex wim, ¢ apyroi
ctopoHsl, npudmmsutenasHo ot 0,01 no 1,2 mcek.

[0064] Bce packpeithie 3nech paboune napamerpsl KUO nprMeHUMBI BO BCeX BapUaHTaX
OCYILECTBIIEHHSI, PACKPBITHIX B JAHHOM TOKYMEHTE, €CJIU He yKa3aHo nHoe. Kak Oyzner moHATHO
CHELUAIUCTY B JAHHOHN 00JIACTH TEXHUKH, & TAKXKE C TOMOIIBIO HACTOSIIErO OMHCAHUS, KasKIbIH
paboumit mapamerp KUO w™oxxer OBITb CKOPPEKTHPOBAH MJisi TIOJy4Y€HUs OOETHEHHOTO
BOJIOPOZIOM CHHTE3-Ta3a, Kak OMHCAHO B TaHHOM AokyMmeHTe. Hampumep, paboure mapameTpsl
KYO wmoryT OBITh CKOPPEKTHPOBAHBI, YTOOBI OOECIEYUTh IMOBBILIEHHOE copepskaHue H, B
CHHTE3-Ta3e MpPHU YCIOBUH, 4TO MoJisipHoe oTHomenne Ho/CO ocraercs B jkenaeMOM HHTEpBAJIe
(Hampumep, mpudusutensHo ot 0,8 no 1,6). B xayecte npyroro mpumepa, pabodrie mapameTpsl
KYO moryT ObITh CKOPPEKTHPOBAHBI, YTOOBI MONYYNUTh NMOHWKEHHOE conepxanne CO, cuHTes-
raza B BbIxomsmieMm mnotoke peaktopa KUO 15. B kadectBe eme omHoro mpumepa, pabdodwne
napamerpel KHO w™oryt OBbITb CKOPPEKTHPOBAHBI C ILIEJBIO TOJYUYEHHUs] TTOHWKEHHOTO
COZIep KaHUsl HETIPOPEAarnpOBAaBIINX YIJIEBOJOPOAOB (Hampumep, Henpopearuposasmero CHy) B
CHUHTE3-Ta3e B BbIXOAsIEeM oToke peaktopa KHO 15.

[0065] B BapuanTax ocymectsienust nzodpererus peakrop KUO 10 xapakrepusyercs,
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10 MeHblIeH Mepe, ogHuM padounM napamerpoMm KUO, BHIOpaHHBIM M3 IPYMIIbL, COCTOSINEH U3
temrieparypbl pearearoB  KUO mnpubmmsurensHo ot 100 mo 500°C; maBnenus KUO
npubnusutensHo ot 20 no 80 Oap(u30.); Bpemenu konrtakra KHO npubmmsurensuo ot 0,001
MUJUTUCEKYHIIbI (MCEK) 10 5 CeKyH[ (C); MOJSIpHOTO OTHOLIeHHs yriepoaa k kuciopoay (C/O) B
cmecu pearentoB KUO mpubmmsurensro ot 0,5:1 nmo 3:1, rme momspHoe otHomenne CO
o3Hauaer ofmee konmuecTBO Mojei yriepoaa (C) yrieBomoOpoAOB B CMECH pPEareHTOB,
nozieJieHHoe Ha ofmiee KoiaudecTBO Mojel kucinopona (O2) B CMECH peareHTOB. MOJISIPHOTO
oTHouieHus: BoasiHoro mapa k yriepoay (I/C) B cmecu pearentoB KUO wmeHblne dYem
npubnusutensHo 0,6:1, rne monsipuoe otHowmenue I1/C o3Hadaer olmee KOJUYECTBO MOJEH
Bonbl (H>O) B cMmecu peareHTOB, mopesieHHOe Ha oOmiee konmudecTBo Mmojeit yriepoma (C)
yIIeBOAOPOAOB B CMECH PEAreHTOB; U X KOMOWHALIUH.

[0066] B BapuanTax ocymectsienust u3odpererus peakrop KUO 10 xapakrepusyercs,
10 MeHbLIeH Mepe, ogHuM padounm napamerpoMm KUO, BEIOpaHHBIM M3 IPYIIIbL, COCTOSIIEH U3
temriepatypbl cMecu peareHToB KUO npubmmsurensno ot 100 mo 500°C; naBnenms KUO
npubnusuTensHo oT 25 no 80 6ap(u30.); Bpemenu kontakra KHO mpubmmsurensao ot 0,001
MUJUTUCEKYHIIBI (MCEK) IO 5 CeKyHI (CeK), MOJIIPHOTO OTHOIIeHHUs yriepoaa K kuciopony (C/O)
B cmecu peareHToB KUO mpubmusurensHo ot 0,5:1 mo 2:1, roe momsapHoe otHomenne C/O
o3HavaeT olmee kojauuecTBO Mojei yriepoga (C) yrieBomopoaoB B CMeCh PEareHTOB,
nosieJiecHHoe Ha obiee kosudecTBo Mosed kuciopoma (O2) B cMeCH peareHTOB, MOJISIPHOTO
otHomeHuss BoastHoro mapa k yriepoay (I/C) B cmecm pearentoB KUO wmeHbine dvem
npubnusutensHo 0,25:1, . rae monspHoe otHouteHue I1/C o3Hauaer oliee KONMUYECTBO MOJeiH

Bonbl (H>O) B cmecu peareHTOB, mozeineHHOe Ha oOmiee kosnudectBo Mouei yriepona (C)

yIJI€BOAOPOAOB B CMECH PEAreHTOB; U MX KOMOWHALIUH.

[0067] Peakumst KHO mnpencraBisieT coOOM SK30TEPMHYECKYIO peakuui (Hampumep,
reTePOreHHYI0 KaTaJIUTUYECKYI0 PEaKLUI0, SK30TePMUUYECKYI0 TeTEPOr€HHYIO KaTaTUTHUECKYIO
peaKIHi0), KOTOPYK OOBIMHO MPOBOAAT B MHpUCyTcTBMU Karanuzaropa KUO, comepskamero
KaTaJIMTUYECKH AKTHUBHBIM METaJUI, TO €CTh, METAJIJl, aKTUBHbIN ais Katanusa peakunn KYO.
Karanutudeckn akTUBHBIA METAJUT MOXKET COAepKaTh OjaropoaHbiii metan (Hanpumep, Pt, Rh,
Ir, Pd, Ru, Ag u T.11., uii ux kKoMOuHanmu), Hebnaropoausiii Metay (Hanpumep, Ni, Co, V, Mo,
P, Fe, Cu u T.11., win ux KOMOWHAIMH ), peAKo3eMeNbHbIe dyieMeHThl (Hampumep, La, Ce, Nd, Eu
U TI., WIH WX KOMOWHAIMM), WX OKCHUABL, M T.IL; WM uUX KomOmHammu. Kax mpasuio,
ONaroponHbIi MeTaul TPEACTaBIsAeT COOOH MeTal, KOTOpBIH YCTOWYMB K KOPPO3UU U
OKHCJICHHIO B conepskamieil Bony cpene. Kak Oyaer MOHATHO CHENUANMCTyY B JaHHOH oOjacTw
TEXHUKH, & TAK)KE C IMOMOIIBIO 3TOTO ONMHMCAHUs, KOMIOHEHTh! kKatanu3zatopa KUO (Hampumep,
METaJUIbl, TaKue Kak OJaropofHble METaJulbl, HEOJArOpOAHbIE METAJUIbl, PEIKO3EMENbHbIE
3JIEMEHTBI) MOTYT OBITh pa3aenieHsl 1o (as3e uian oObenHEHb! B OAHOMN U TOH ke (ase.

[0068] B BapmanTax ocymectBieHus1 n3odpereHus: katanmuzaropel KUO, mpuemiemsbie

AJIA UCIIOJIb30BaHHA B HACTOAIICM I/1306peTeHI/II/I, MOTYT NIPEACTABJIATH coboii KaTajin3aTophbl Ha
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NOJUIO’KKE W/WMJIM KaTalu3aTopbl Oe3 IMOANIONKKH. B HEKOTOpPBIX acmekTax KaTaliu3aTopbl Ha
MOJJIO’KKE MOTYT COZEPIKaTh MOMJIOXKKY, 1€ TOMAJIOKKA MOXKET ObITh KaTaJIUTHYECKU aKTHBHOM
(HarpuMep, MOUIOKKAa MOKeT Karanusuposarh peakuuto KUO). Hanpumep, xatamuruuecku
aKTUBHAs IMOMJIOXKKA MOKET BKJOYAaThb METAJUIMYECKYIO TKaHb MM IPOBOJIOUHYIO CETKY
(marpumep, Pt TkaHb UM NPOBOJIOYHYIO CETKY);, KATAJUTHYECKH AKTHUBHBIA METaJUTMYECKHIl
MOHOJIMTHBIN KaTajau3aTop, U Ap. B Apyrux acmnekrax KaTaau3aTopbl HAa MOAJIOXKKE MOTYT
COepIKaTh MOJJIOKKH, TJie TOAJOXKKA MOXKET OBbITh KaTaJUTUYEeCKH HEaKTUBHOH (Hampumep,
MOJIJIO’KKA HEe MOXKeT KaTtanu3upoBath peakuuto KHO), Takue kak, SiO,, kapoun kpemuus (SiC),
OKCHJI QJIOMHMHMS, KaTaJIUTUYECKU HEAKTHBHAas MOHOJIMTHAs MOJIOXKKA U Jp. B eme omHHX
acrmeKTax KaTajlu3aTopbl HA MOMJIOKKE MOTYT COZlepKaTh KaTaTUTHUECKH aKTUBHYIO MOJIOKKY U
KaTaJIUTUYECKH HEAKTUBHYIO MOAJIONKKY.

[0069] B HekoTOpbIX BapuaHTax ocyuiecTBieHus katainmsarop KUO wmoxker ObITh
HAHECEH TOHKUM IOKPBITHEM Ha IMOIUIOXKKY, MPUYEM MOMJIOKKA MOXET OBITh KaTATUTUYECKU
AKTUBHON WMJIM HEAKTHBHOW, W TAE MOIJIOKKA MOXET OBITh MOHOJIUTOM, INEHOW, YacCTHLAMH
KaTajan3aTopa HeMmpaBUIbHON (POPMBI | JP.

[0070] B HexoTOprIX BapuaHTax ocyuiecTieHus karanusarop KUO wmoxer
NPEACTABIATH COOOM MOHOIIUT, TEHY, MOPOIIOK, YacTULy U Ip. HeorpaHnunparomue npuMepsl
dopm mia uwactun katamusaropa KYO, mpuemieMbIx Ui HCIONB30BAHUS B HACTOALIEM
N300pEeTEeHNH, BKIIIOYAIOT LIJIHMHIPUYECKYIO, AHCKOOOPa3HYy0, ChepruuecKyro, MIaCTUHYATYIO,
3JUTUTICOM/IHYIO, PABHOBEIIMKYIO, HETIPABIIIbHYIO, KyOHUECKYI0, UToNb4YaTyo GpopMy U T.II., WK
UX KOMOWHALIHH.

[0071] B HEKOTOPBIX BapHaHTaX OCYIIECTBJIEHUS MOAJIOKKA CONEPKUT HEOPTaHUYECKUI
okcun, anbda-, Oeta- wnm Tera-okcun amomunus (Al,Os), aktuBupoBanubiii Al,O3, nUOKCHL
kpemuus (Si0,), mnokenn tutana (Ti0,), okenn maraus (MgO), okeun nupkonus (ZrO,), okcua
nantaHa (II1) (LayOs), okeun utrpus (III) (Y,03), oxcun uepust (IV) (CeO,), ueonutsi, ZSM-5,
OKCHJIbI IEPOBCKUTA, OKCUIBI TUAPOTAIBLIUTA | T.I1., UJIH UX KOMOMHALIH.

[0072] be3 orpanumuenusi, crocodbr KUO, peaktoper KUO, xaramuzatopsr KUO wu
KoH(purypauun xaramurudeckoro ciosi KHO, npuemnembie IJs1 UCTIOIb30BAHUSI B HACTOSIIEM
uzobpeTeHnn, Ooyiee MOAPOOHO OMUCAHBI B TpeABapuTebHON 3asiBke Ha mareHT CIIIA No
62/522910, nanpasnenHoi 21 uronst 2017 r. (Mexnynaponnas 3asska Ne PCT/IB2018/054475,
nonanHas 18 mronst 2018 r.) mon HasBanmem «Improved Reactor Designs for Heterogeneous
Catalytic Reactions», u B npeaBapurenbHoi 3asBke Ha nateHT CLIIA Ne 62/521831, momaHHOH
19 nrons 2017 r. (MexxnynaponHas 3asBka Ne PCT/IB2018/054470, nomannas 18 urons 2018 r.)
nox HasBaHueM «An Improved Process for Syngas Production for Petrochemical Applications»,
Kak7asi U3 KOTOPBIX BKJIIOUEHA B IaHHBII IOKYMEHT [TOCPEACTBOM CCBUIKU BO BCEH MOJHOTE.

[0073] B BapmanTax ocyuecTBieHuss n3o0perenus katammsarop KUO moker ObITh
OXapaKTepU30BaH  H3MEHEHHWEM  NPOU3BOAMTENBHOCTH  Karajusaropa B  Ipeaenax
npubnusutensHo +20%, wnm ke B mpenenax npudamsurensHo +17,5%, wnm ke B mpenenax
npubnusutensHo +15%, wnm ke B mpenenax npuOamsurenbHo +12,5%, wnm ke B mpenenax

npubnusutensHo +10%, wnm ke B mpepenax npubnusutenbHo +7,5%, unm ke B npenenax
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npubnu3nuTeNnbHO +5%, UK ke B mpenenax npuonnsnTenbHo +2,5% wiu, ¢ Jpyroil CTOpOHBL, B
npenenax npuOIM3uTENbHO +1% OT 1eneBOl MPOU3BOAMTENBHOCTH KaTaJIN3aToOpa B TEUEHHE
nepuoja BPEMEHH, paBHOro MiM Oonbine yeM npubmusutenpHo 500 uwacoB (9ac), wiu ke
paBHOro uju Oonbime dem mnpudmusutenbHo 1000 wac, wnm ke paBHOTO WM OOJbIIE 4YeM
npubnusuTensHo 2500 yac, Uy ke paBHOro UM Oosblue yem npudbausutenpHo 5000 gac, wmn
K€ paBHOro WiH Ooble yeM npudiausutensHo 7500 vac wiy, ¢ Apyroi CTOPOHBI, PABHOTO HIIH
Gonbie yem npudausutenbro 10000 yac., rae MpOM3BOAUTENBHOCTD KaTAIN3aTOPA ONPEAEIISIOT
KaK KOJIMYEeCTBO CHHTE3-ra3a B BbIXOasmeM moTtoke peaktopa KUO 15, usBneueHHOM u3
peaxTopa KUO 10, noneneHHoe Ha KOJMYECTBO YIJI€BOIOPOAOB, BBeleHHbIX B peakTop KUO 10
B cMmecu pearenToB KUO 5. Kak OyneT MOHSITHO CMENUAIUCTy B NaHHOW OOJIACTH TEXHHKH, a
TaKKe C MOMOIIBI0 HACTOSIIIEro OMUCAHUS, U 0e3 HaMepeHUs! ObITh CBS3aHHBIMU C KaKOH-JIHOO
Teopuel, MPOU3BOAUTEIBHOCTh KaTalu3aTopa sIBJISETCS KOJWYECTBEHHONH MepOoil aKTHMBHOCTHU
KaTaJn3aTopa, Te aKTUBHOCTh KAaTAJIN3aTOpa O3HAYAeT CIIOCOOHOCTh KaTanu3aropa (Hampumep,
katanm3atopa KHO) noBbImate CKOpOCTh XUMUYECKOH peakiun (Hanpumep, peakunu KUO) npu
3alaHHOM Habope ycinoBuil peakuuu (Hampumep, padbounx napamerpax KUO). ITpumenurensHo
K HacrosimeMy omnucaHuro karanmzarop KUO, umeromuii M3MEHEHHE MPOU3BOAUTEIBHOCTU
Oonpme yem npuOmmsuTenbHO +20%, MokeT ObITh Ha3BaH «OTPaOOTaHHBIM KaTaJH3aTOPOM
KUYO» (B ornmuume ot aktuBHOro karammsatopa KUQO). B nmanHOM KOHTEkcTe LejeBast
NPOM3BOIUTENBPHOCTh KaTajH3aTopa CBs3aHA C akTHBHBIM KaTtamuzatopom KYO (Hampumep,
ceexnM  katanuzaropom KUO  w/wnmm  pereHepupoBaHHBIM  Karajm3atopom  KYO).
IIpuMeHUTENBbHO K HACTOSALIEMY ONUCAHUIO TePMMH «cBexxkui karanusaTop KUO» oTtHOCHTCS K
karammzatopy KUO, xoropsiii He Obut mcnonb3oBad B mporecce KUO. Kak Oyner moHsATHO
CHELUANICTY B JAHHOH OONACTH TEXHMKM, a TaKKe C MMOMOIIBI0 HACTOSLIErO OMHCAHMHS,
akTHBHBbIH Katamu3arop KUO nemMoHCTpupyeT ONTUMAaNbHYIO (HAmpUMep, MaKCHMAaJbHYIO)
KaTaJIMTUYECKYI0 aKTHBHOCTb B OTHOIIEHWH XUMHMYECKOH peakuuu (Hampumep, peakunun KHO)
npu 3aJaHHOM Habope ycyioBus peakuuu (Harpumep, padbounx napamerpax KUO). Kpome Toro,
KaK OyZleT MOHATHO CIEIHAINCTy B JAHHOW OOJNIACTH TEXHUKH, a TAKJKE C MIOMOIIBIO HACTOSIIETO
OTUCAHMsI, LeJIeBasi MPOM3BOIUTEIPHOCTh KAaTaJM3aTopa MPEACTaBIsIET COOOH MaKCHMAJIbHYIO
NPOM3BOIUTENIPHOCTh KaTaM3aTopa Ui akTUBHOro karanmuzaropa KUO (Hampumep, cBexero
kataym3atopa KHO w/mnm perenepupoBanHoro karamuzaropa KUO) npu 3amanHOM Habope
ycioBuil peakuuu (Hampumep, padounx mapamerpax KUO). Kpome Toro, kak OyneT MOHSATHO
CHELHAINCTY B JAHHOW OOJACTH TEXHHKH, a TaKKe C IOMOIIBI0 HACTOSLIETO OIHCAHUS,
TEPMHUHbl  «IPOU3BOJAUTENBHOCTh  KaTajgu3aTopa» M «LejeBas  MNPOU3BOAUTEIbHOCTD
KaTaJnN3aTopa» HCIONB3YIOTC B KOHTEKCTE YCTOMUMBOro pexuma padorel peakropa KHO
(marmpumep, peakropa KHO 10).

[0074] Kak Oynmer MOHATHO CHIELUANUCTY B JAHHOW OONACTH TEXHHKH, a TaKXKe C
MOMOIIBI0 HACTOSIIEr0 OMNHMCAHUsS, AaKTUBHOCTb KaTajmu3aTopa (HampuMep, AaKTUBHOCTb
karamu3zatopa KUO) co BpemMeHeM MOXET MeHATbCs (Hampumep, 3aTyxaTbh, MagaTh) IO
MHOXKECTBY TNPHUYMH, TAKUX KakK OTpaBlieHHe (HampuMmep, M3-3a 3arps3HSIOLINX BEIIEeCTBA B

CBIpBE), 3aCOopeHue (HampuMep, KOKCOBAHHE YIIIePOIOM, OOpa3yIOIIUMCS B Pe3yJIbTaTe PEeaKiHii
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KPEKUHra/KOHEHCALUH/PA3JIOKEHNS YTIIEBOAOPOAHBIX PEAreHTOB, IPOMEKYTOUHBIX MTPOAYKTOB
W/WIM IPOAYKTOB), TEpMHUUECKas Aerpafgauus (Hampumep, pa3pylieHHe CTPYKTYPhI IMOIJIOKKH,
TBeprO(a3Hble peakiuy, WCTHPAHHE), BBIETAYNBAHUE AKTMBHOTO KOMIIOHEHTA, MUTpALMs
AKTUBHBIX KOMIIOHEHTOB BHYTPHM W/MJIM CHApYKU YacTHUI] KaTaJu3aTopa, MOOOYHBIE pEaKLUu,
UCTUpaHMUE/U3MENbUeHHE U T.II., WIM WX KoMOMHaiuu. CHIDKEHHE aKTHBHOCTH KaTalnu3aTopa
NPUBOINT K OTpaOOTAHHBIM KaTajlu3aTopaMm (Hampumep, oTpadoTaHHbIM KaTanmsaropam KUO).
B BapmaHTax OCyIIeCTBIIEHHs OTPaOOTaHHBIE KATaJIM3aTOPbl MOTYT OBITH pEreHepHpPOBaHBI U
BO3BpALICHbI B MPOU3BOACTBEHHBIN MPOLIECC, KaK Ooyiee MOAPOOHO OMUCAHO HMXKE B JAHHOM
TOKYMEHTE.

[0075] B BapuaHTax OCYIIECTBIEHHsI HU300pPETEHHUsS HaCTh YIJIEBOIOPOAOB (HAMPUMED,
MmetaHa) B cMecu peareHToB KUO 5 MokeT monBeprarbest peakiui TEPMHYECKOTO Pa3JIOKEHHS
no yraepona (C) u H,, Hanpumep, Kak mpeacTaBieHo ypaBHeHueM (2):

CH4 — C+2H, (2).

[0076] Peakuus pasioxeHHs] YIJIEBOAOPOAOB, TAaKUX KaK MeTaH, YCHJIMBAETCs IIpU
MOBBIIIEHHBIX TEMIIEPATYPax U MOBBILIIAET COAEPKAHUE BOAOPOAA B CHHTE3-Ta3€ B BBIXOISIIEM
noroke peaktopa KUO 15, OpnHako yriaepox, oOpasyroLIUiics B pe3yJibTaTe pPeaKIuH
Pa3JIOKEHUsI  YIJIEBOAOPOAOB (HAmpuMep, IO PEaKIUHU PaA3JIOKEHUs, IPENCTaBIEHHON
ypaBHeHHEM (2)), MOKET MPUBECTH K 3aKOKCOBBbIBaHUIO Karajm3atopa KUO m3-3a ocaxnmeHus
yriepona Ha karanuszarope KUO, Ttem cambim nmaBasi otpaboranHblii katammzarop KUO. Kak
OyZeT MOHATHO CIENHUAIUCTy B JaHHOW OOJIACTH TEXHUKH, & TAK)KE C TOMOLIBK) HACTOSIIETO
ornucaHust U Oe3 HamepeHHs! ObITb CBA3aHHBIMM C KaKOW-TMOO TEOpHel, XOTs MPOLEHTHOE
cofepkaHue yriaeBopopoaoB B cmecu peareHToB KUO 5, koTopas moasepraercs peaxkLuu
pa3nokeHust (HampuMep, peakLMU Pas3jIoKeHUs, MpeNCTaBIeHHONH ypaBHeHHEM (2)), pacTeT C
yBenudeHueM MoJjisipaoro otHowmenuss C/O B cmecu pearentoB KUO 5, wactb yrieBogopoaos
MOJKeT ToABeprarbcsi peakiuu pasjoxkenus 1o C u H, paxke mpu OTHOCHUTENBHO HU3KHMX
moJisipHbIX oTHomeHusix C/O B cmecu pearentoB KUO 5 (Hanpumep, npu MOJIIPHOM OTHOLICHUH
C/O B cmecu pearentoB KUO 5 menbine uem nmpudmusurensio 1:1). Kpome Toro, kak Oyner
MOHSITHO CTIIELIUAIMCTY B TAHHOW OOJIACTH TEXHUKH, & TAKXKE C TIOMOLIBIO HACTOSIIETO OMTMCAHUS,
KayecTBO yrieBojoponHoit mnomauun B peaktop KUO 10 moxeT BIUATP Ha KOKCOBAHUE.
Hanpumep, yrieBomoponbl ¢ 0Oojiee BBICOKUM COAEpIKaHHUEM yrieponma (Hampumep,
YTJIEBONOPOIBI, conepskamue 2 win 0oyee aToMoB yriepoaa, C,,) MOTYT 1aBaTh OONbIIE KOKCA,
YeM METaH, M3-3a UX 00Jiee BBICOKOTO CONEPIKaHMS yIiIepoaa, YeM y MeTaHa.

[0077] B onHOM acmnekte cmech peareHToB KUO 5 MOXKeT MOMOJHUTENBbHO COAEpIKATh
pa3baBuTenb, Takoi kKak Boga u/uiu BoasHoi nap u CO,. Peakrop KHO 10 mosxer padorats npu
MOOBIX MOAXOMAMNX padouux ycioBusX (Hampumep, pabounx mapamerpax KYO), koroperie
MOTryT OOecreymBaTh CHHTE3-Ta3 JKEJAeMOro CoCTaBa (HAIpUMeEp, C JKEIaeMbIM MOJISIPHBIM
otHomenneM H,/CO, xenaembiM conepsxaaneM CO; u T.1.); Hampumep, peakrop KHO 10 mosker
paboraTh ¢ BBeieHneM Bozb! 1/miu BogstHOro napa u CO; B peakrop KHO 10.

[0078] Korma B peakTope nmpUCyTCTBYET yriepon (Hanpumep, kokc, C, oOpasyrommuiics B

pe3yJbTaTe peakluu pas3IoKeHMs, PECTaBIeHHON ypaBHeHueM (2)), pazdaButens Boja W/uiu
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BOZSIHON Map MOTYT pearupoBaTh C yIIE€POAOM M M€HEpPUPOBATh TONOJHHUTENbHbIE KOJINYECTBA
CO u H,, Hanpumep, Kak NpeACTaBICHO ypaBHEHHEM (3):

C+H20 <> CO“‘HZ (3)

Kax Oyner moHATHO CHEeUMAaNNCTy B AAHHOM O0JaCTH TEXHUKH, a TaKXKe C MOMOIIBIO
HACTOSIIEr0 ONUCAHMS, NMPUCYTCTBHE BOMBI /MM BOAsHOro mnapa B peakrope KHO 10 mosker
YMEHBIIUTh KOJIUYeCTBO KOokca B peakrope KYUO 10 (Hampumep, KOJHYECTBO KOKCa,
ocaxxaeHHoro Ha kartaimmzarope KUO, kommuectBo otpadoranHoro karammsaropa KUYO,
npucytcTByromero B peakrope KUO 10), Tem cambiM olecreunBas COXpaHEHUE
MIPOU3BOAUTENBHOCTH KAaTalnu3aTopa.

[0079] Kpome Toro, kak OyJeT MOHATHO CHELMAIUCTy B JaHHOW OONACTH TEXHUKH, a
TaK’Ke C MOMOIIBIO HACTOSIIEro OMUCAHUS, BOJA W/UITH BOISIHOM Map MOTYT OBITh UCIIOJIb30BAHBI
IJIs UI3MEHEHUsI COCTaBa IMOJIy4aeMOro CHHTE3-Ta3a B BBIXOJsIIeM NoToke peakropa KUO 15.
BonsiHoit map MOXeT pearupoBaTh ¢ METAHOM, HapUMED, KaK MPEACTABIIEHO ypaBHEHUEM (4):

CH4+H,0 <> CO+3H; (4).

[0080] B ogHOM acriekTe pa3baBUTENb, CONEPSKALINI BONY W/WIM BOISHOW Map, MOXKET
MOBBIIIATE COAEPKAHNUE BOAOPOAA IMOJIYYEHHOIO CHUHTE3-Ta3a B BBIXOMSALIEM IMOTOKE peakTopa
KYO 15. Hanpumep, B acnekrax, rae cMmech peareHroB KHO 5 Brimouaer pasOaBuTens BOAY
W/W BOASTHOW Tap, MOJyYeHHBIH CHHTE3-Ta3 B BhIXOAALIeM notoke peakropa KHO 15 moker
OBITH OXapaKTEePU30BAH MOJIIPHBIM OTHOIIEHHEM BOAOPOAA K MOHOOKCHAY YIJIEpOna, KOTOpOe
YBEJIMYUBAETCS MO CPABHEHUIO C MOJIIPHBIM OTHOLIEHHWEM BOAOPOJA K MOHOOKCHIY YyTIiepoaa
CHUHTE3-Tra3a, MOJYYEeHHOTO B AHAJOTMYHOM BO BCEM OCTaJbHOM IIPOLIECCE, MPOBOAUMOM CO
CMECBI0 PEareHTOB, COAEp Kallel YIrJIeBOAOPOIbI M KHCIOpoHA, Oe3 pasOaBUTENsT BOABI W/UJIH
BOJISIHOTO mapa. be3 HamepeHus ObITh CBSI3aHHBIMU KAKOH-JTOO TEOpUEil CUUTAIOT, YTO PeaKIHs
pudopmuHra (HampuMep, IpeACTaBIeHHAs ypaBHeHUEM (4)) sBIAETCS SHAOTEPMUYECKOH
peakuuel. Peakuus pupopMHHIa, NMpeACTaBlIeHHAs ypaBHEHHEM (4), MOXXET OTBOAMTH YacCTh
TEXHOJIOTUYECKOTO Terjia (Hampumep, Teruia, MPOM3BOAMMOIO 3K30TEPMHYECKON peakuuei
KYO, npencraBnenHoi ypaBuenueM (1)).

[0081] B mpucyrcTBum Boabl H/miM BoAsHOrO mapa B peakrope KUO 10 moHoOKcuA
yriepoa MOXKET pearupoBaTb C BOAOH W/WIM BOISHBIM MapoM C OOpa3OBaHUEM IHOKCHAA
yriepoaa ¥ BOAOPOAA MOCPEACTBOM peakuu KOoHBepcHu BoastHOTo rasza (WGS), HanpumMep, Kak
MPECTaBIeHO ypaBHEHUEM (5):

CO+H20 <> C02+H2 (5)

Xors peakuuss WGS moxer yBennuuTh MoisipHoe otHowmeHne Ho/CO B cuHTE3-rase,
npousBoanumMoM B peaktope KHO 10, ona taxke naer CO,.

[0082] BBeneHue BOASTHOTO mapa W/WJIM BOIBI MOXKET CHOCOOCTBOBATH COXPAHEHHIO
akTUBHOCTH Katanusaropa KUO. B BapuaHTax OCyIIECTBIIEHUS M300pETEHUS] CMECh PEareHTOB
KYO 5 mosxer ObITh OXapakTepu3OBaHA MOJISIPHBIM OTHOIIEHHWEM BOISHOTO IMapa K YIIEpOay

(I/C) w/nnu Bomstnoro mapa k CH, (IT/CH,4) menbie yem wiu pasabm 1,0, 0,5, 0,4, 0,3, 0,2, uin

B uHTepBajie npudmmsutensHo ot 0,1 mo 1,0, or 0,2 no 0,6 wmm or 0,2 go 0,5. B Bapuanrax
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ocymecteieHus: peakrop KUO 10 moxer padorars mpu MoissipHoMm cooTHowmeHuu [1/C w/umu
mossipuoM otHomenun mapa k CHy (I/CHy) B cmecu pearenroB KUO S5 wmesblie uem
npudmmsutensuo 0,6:1, wnm ke MeHbine yem mnpuOmmsutensHo 0,5:1, wnm ke MeHbIne 4Yem
npudmmsutensHo 0,4:1, wnm ke MeHbine yem mnpuOmmsutTenbHo 0,3:1, wnm ke MeHbIIe 4Yem
npubmmsurensHo 0,2:1, wnn ske MeHbine yeMm npudnusutensbHo 0,1:1, wim, ¢ Apyrod CTOPOHBI,
npubmmsutensHo ot 0,01:1 1o mMeHpine yem npubiamsurensHo 0,601, WM XKe » NPUONU3UTETBHO
ot 0,05:1 mo 0,6:1, unu e npudnuszureapbHo ot 0,1:1 mo 0,5:1, unu xe NPUOIU3UTETHHO OT
0,15:1 0o 0,6:1 wnu, ¢ npyroii cropoHsl, mpudu3uTenbHo oT 0,2:1 1o 0,6:1. Kak Oyaer noHsATHO
CHELUAIUCTY B TAHHOW OOJIACTH TEXHUKH, & TAKXKE C TIOMOLIBIO HACTOSIIIETO ONMHCAHUS, BOASHOM
nap, KoTtopsiid BBOAAT B peaktop KHO mist Mcronb30BaHUs B Ka4eCTBE pa30aBHUTENS B PEaKLIUH
KYO, packppiToil B AOKYMEHTE, MPUCYTCTBYET B 3HAYUTEIbHO MEHBIIMX KOJNYECTBAX, YEM
KOJINYECTBA IMapa, MCIOJNB3YeMOro B mporeccax naposoro pudopmunra (Hanpumep, [TIPM), u
KaK TaKOBOH CHOCOO MONy4eHHs CHHTE3-Ta3a, PACKPBIThIA B JAHHOM JIOKYMEHTE, MOXKET J1aBaTh
CHHTe3-Ta3 (Harmpumep, OO€THEHHBbIH BOAOPOAOM) C MEHBUIMMH KOJHYECTBAMH BOIOPOIA IO
CPaBHEHHIO C KOJMYECTBAMH BOJOpPOAa B CHHTE3-ra3, I[OJy4aeMOM IIyTeM [apOBOro

pudopmunra.

[0083] Mounsipaoe otHomernne II/C B cmecu pearentoB KUO 5 wmoxer ObITh
CKOPDPEKTUPOBAaHO HAa OCHOBAaHMM >K€JIaeMOW TeMmmepaTypbl BbIxoxsauiero noroka KUYO
(Hampumep, neneBoil Temreparypbl Bbixomsmiero mnoroka KYQO), 4ToObl CKOPpEKTHPOBATH
conepxanue Hy B moiydeHHOM cuHTe3-rasze (Hampumep, cuHres-rase 15). Kak Oyner moHsSTHO
CHELUAIIICTY B IAHHOH 00JIaCTH TEXHHUKH, & TAKXKe C MOMOIIBIO HACTOSIIEr0 OMUCAHHS, PEaKIIHs
(4), kotopast notpedisieT BogsiHOM nap B peakTope KUO, MoxkeT ObITh MeHEe MPennoYTHTEIbHOM
N0 CpPaBHEHHMIO ¢ peakuueil koHBepcuu BoxastHoro raza (WGS) (5) B peaxtope KUO 10,
MIOCKOJIbKY peakiusi (4) mo3BOJSIET YBEJUUYUTh coaepskanue Hp B MOJYYEHHOM CHHTE3-rase
(Hampumep, cuHTe3-rasze 15), a Takke OTHOIIEHHME M TMONYy4YEeHHOrO CHUHTe3-Taza (Hampumep,
cuHTe3-rasza 15), rae oTHomenue M mpencraisier co00il MOJISIpPHOE OTHOIIEHHE, ONpeaessieMoe
kak (H,-CO,)/(CO+CO;). Kpome Toro, kak OyIeT MOHATHO CMELUATUCTy B JAaHHOUW 00JNacTu
TEXHHUKH, a TAKXKe C TIOMOIIBI0 HACTOSIIEro onucanus, peakius (5) mpespamnaer soay u CO kak
B H,, Tak u B COs».

[0084] be3 HamepeHusi OBITH CBSI3aHHBIMU KAKOH-IUOO TEOpHWEW CYUTAKOT, YTO
NPUCYTCTBHE BOABI W/WiH BoxsiHOTO napa B peakrope KHO 10 MeHsieT BOCIIIIaMEHAEMOCTh CMECH
pearearoB KHO 5, Tem campiMm oOecmeumnBast Oojiee MIMPOKHHA MPAKTUYECKUH HWHTEPBAJ
mossipHbIx otHomennid C/O B cmecu pearentoB KUO 5. Kpome toro, u 0e3 HamepeHus: ObITH
CBSI3aHHBIMH KaKOW-JMOO TEOpHell CUMTAIOT, YTO MPUCYTCTBHE BOXBI W/WIM BOISHOTO Mapa B
peaktope KHO 10 mo3BossieT ucnosib30BaTh Oosiee HU3Kkue MossipHbie otHomeHust C/O B cmecH
pearearoB KYO 5. Kpome Toro, u 0Ge3 HamepeHUs: ObITb CBSI3aHHBIMH KaKOH-JIHOO Teopuen
CUMTAIOT, YTO MPHUCYTCTBHE BOABI W/WiaM BoasiHOro mapa B peakrope KUO 10 mosBossier

padorars peakropy KHO 10 npu OTHOCHUTENBHO BBICOKUX JaBJICHHUSIX.
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[0085] Cneumanucty B TaHHOW 00JaCTH TEXHHUKH OyAET TMOHSATHO, YTO BBEACHHE BOIbI
w/wnmn  BoxsHOoro mapa B peaktop KYUYO 10 moxker mnpuBOAUTH K POCTY KOJIUYECTBA
HENpPOpPearnpoBaBILINX YTJIEBONOPOAOB B cuHTe3-raze 15. Kpome Toro, kak Oyner MOHSATHO
CIELMAINCTY B JAHHOM OOJAacTH TEXHHUKH, a TaKKe C IOMOIIBIO HACTOALIETO0 OIMMCAHUS,
HEKOTOPbIE€ PACIHOJIOKEHHbIE HMIKE MO TOTOKY MPOLECChl XMMHUYECKOIO CHHTE3a JOMYCKAKT
OTpaHUYEHHBIEC KOJIMYECTBA HEIPOPEAruPOBABIIUX YIJIEBOAOPOJAOB B CUHTE3-Ta3e.

[0086] B HekOTOpBIX acmekTax CHUHTe3-ra3 15 MokeT comepikaTb MEHbIIE 4YeM
npuOIM3UTENbHO 7,5% MOJI., WM K€ MEHbIIe YeM MPUOIU3UTENBHO 5% MOJI. WU, C OPyrou
CTOPOHBI, MeHbIle YeM mnpudau3uTebHO 2,5%  MOJ.  yriieBogopomoB  (Hampumep,
HETpOpearupoBaBIINX yIIeBOAOPOAOB, Henmpopearuposasiero CHy). B Takux acnekrax cuHTE3-
raz 15 mosxer ObITh pousBeneH B npouecce KUO, B KOTOPOM UCTIONB3YIOT BOAY W/WIIA BOISTHOM
nap.

[0087] B Bapmanrtax ocymectienus uzodperenuss CO, Beomst B peakrop KUO 10
(Harmpumep, yepes TuHUO 7A). [TocKONbKY KHCIOPOA MPUCYTCTBYET B cMecH peareHToB KUO 5,
yriaepos, NMPUCYTCTBYIOIMUN B peakrope (Hampumep, kokc;, C, obOpasyrommiics B pe3yibTare
peakIMy Pa3JIOKEHHs], TMPEICTABICHHOH ypaBHEeHHeM (2)), TakKe MOXKET pPearnpoBaTh C
KHCJIOPOZIOM, HAMIpUMep, KaK MPeICTaBICHO YpaBHEHHEM (6):

C+02 - C02 (6)

[0088] Kornma B peakTope mpucyTcTBYeT yriepon (Hanpumep, kokc, C, oOpasyrommuiics B
pe3yJbTaTe peakUuH pas3JIoKeHus, IpenacraBieHHON ypasHeHueM (2)), CO, (Hampumep,
BBeieHHbIN B peaktop KHO 10 B Bume uactu cmecu pearentoB KUO 5 w/unm nomy4eHHbIH 110
peakLuy, MpeACTaBIeHHOH ypaBHeHHEM (6)), MOXKET pearupoBaTh C yriIepooM, HAapUMep, Kak
npeacTaBieHo ypaBHeHHeM (7):

C+CO, > 2CO (7),

TeM caMbIM yMeHblast konauuectBo CO, u yBenuuusas koiaudectso CO B mosydaeMoM
CHUHTe3-raze B BbIxomsmeMm mnotoke peaktropa KUO 15. Ucnonp3oBaHue cmeceill peareHToB S,
colepskalux BbicIIne yrieBomopoabl (Hampumep, C,i), MOXKET NPUBOAWTH K OOPa30BAHHIO
OoJpIIEro KOJNMYECTBA KOKCa U, cienoBarenbHO, K oboramennto CO W TOHHKEHHOMY
mosisipuomy otHomenuto Ho/CO cunTes3-raza B BeIXOmsALieM notoke peakropa KHO 15. Kak
OyZeT MOHSTHO CHEHATUCTY B JTaHHOW OOJIACTH TEXHUKH, & TAK)KE C TIOMOLIBK) HACTOSIIETO
onucanus, npucyrctsue CO, B peakrope KUO 10 MokeT yMEHBUINTb KOJIMYECTBO KOKCA B
peaktope KUO 10 (Hampumep, KONMHYECTBO KOKCa, OCaKIeHHOro Ha karamusarope KUO,
KomdecTBO orpadorannoro karanuszaropa KHO, npucyrcrsyromero B peakrope KHO 10), Tem
caMbIM OOecrednBasi COXpPaHEHHWE MPOU3BONUTENBHOCTH KaTanmusatopa. Bmpeickuanue CO,
Tak)ke CrocoOCTBYEeT MOBBIICHUIO 3()(PEeKTUBHOCTU MO yriepoay, NMOckoiabKy yriepoa B CO;
npeobpasyercss B pononHutenbHbli CO. B pesymprate Oombimee kommuectBo CO Oyner
npousseneHo Ha MITHoH BTE (MMBTU) ucxonHbIX peareHToB (Hanpumep, MPUPOIHOTO ras3a)
COIJIACHO BapHaHTaM OCYINECTBJIEHUS HACTOALIEro m3o0pereHus. IToT pomnogHuTenbHbii CO
MOJKET CIOCOOCTBOBATh YBEIHUYEHHIO BBIXOAA XHUMHYECKOrO TMpOAyKTa (Hampumep, Npu

nocneayroeM cuarese 30) Mpu TOM e pacxoe UCXOIHBIX PeareHTOB (HarpuMep, IPUPOIHOTO
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raza).

[0089] Kpome toro, CO, MOXeT pearupoBaTb C METAHOM II0 PEAKIUH CyXOro
pudopmMuHra, HanpuMep, Kak MPeICTaBIeHO ypaBHeHUEM (8):

CH4+CO, <> 2CO+2H; (8),

TeM caMbIM yMeHbmass konuuectso CO, B MOJNy4aeMOM CHHTE3-Ta3€ B BBIXOIALIEM
notoke peakropa KUO 15. be3 HamepeHus: ObITh CBS3aHHBIMU KaKOH-JIMOO TEOpHEW CUUTAOT,
YTO peakuust Cyxoro pudopMuHra (Hampumep, NpencTaBlIeHHas ypaBHeHHeM (8)), siBisiercs
SHIOTEPMHUUECKON peakiuedl (HampuMmep, CHJIBHO JHIAOTEPMHYECKON peakiueii). Peakius
CyXoro pu(pOpMHHra MOXET OTBOAWUTH YaCTh TEXHOJOIMYECKOro Teruia (Hampumep, Teruia,
reHepupyemMoro sk3orepmuueckoii peakuueit KUO, mpencrasiennoli ypasaenuem (1)).

[0090] B BapmaHTax OCyILIECTBIIEHUSI H300pETEHUs pa30aBUTENb, COAEPIKAIMNA JUOKCH]T
yTJeposaa, MOXKET YBEIMUNUBATh COAepKaHHEe MOHOOKCHA yrieposia B MOJIy4aeMOM CUHTE3-rase
B BbIxoAsLeM notoke peakropa KHO 15. Hampumep, B BapuaHTax OCYLIECTBJIEHUS, TJI€ CMECh
pearearoB KUO 5 comepkuT AMOKCHA yIJepona, CHHTE3-Ta3 B BBIXOMASINEM IMOTOKE PEaKTopa
KYO 15 moxer ObITh OXapaKTepH30BaH MOJSIPHBIM OTHOLIEHHEM BOAOPOAAa K MOHOOKCHUAY
yrjepoaa, KOTOpPOE€ YMEHbIIAeTCs [0 CPAaBHEHHUIO C MOJISIPHBIM OTHOIIEHHEM BOJOpPOAa K
MOHOOKCHAy YTIJIEpOAa CHHTE3-ra3a, IOJYyYEHHOrO B aHAJOTUYHOM BO BCEM OCTaJbHOM
nporiecce, MPOBOAMMOM CO CMECHIO PEareHTOB, COnIeplkalled yIIeBOAOPOAbl U KHCIopon, Oe3
pasbaBuTens auokcupa yriaepona. be3 HamepeHust ObITh CBS3aHHBIMHU KaKOH-IHOO TeopHen
CUMTAIOT, YTO AMOKCU] YIJEepOAa MOKET pearuposaTh ¢ KOkcoM BHyTpu peakropa KUO 10 u
reHepuposaTh pononHuTenbHbli CO, Hampumep, kak npencrasieHo ypasHeHueM (7). Kpome
TOro, 6e3 HaMepeHwHsI ObITh CBSI3aHHBIMU KaKOH-JIUOO0 TeOpHel CUUTAIOT, YTO NUOKCUA YIiIepoaa
MOJKET y4acTBOBaTb B peaKLUM Cyxoro pudoOpMHUHIra MeTaHa, TE€M CaMblM T€HEepPHpYys
nonoxautensHble komuduectsa CO u Hy, Hanpumep, kak npeacrasieHo ypaBHeHueM (8). Cyxoii
pudopMHHT MeTaHa OOBIYHO CONpPOBOXIAETCS pPeakLued MeXOy ITUOKCHUIOM yriepoja H
BOZIOPOZIOM, KOTOpasi MPUBOIUT K 0OPa30BaHUIO NOMOJIHHUTENbHBIX KomuuecTB CO U BOIBL

[0091] B BapmanTax ocyuiectBiieHHss u3oOperenus cmechb peareHtoB KUO S5 mosker
CONepsKaTh MUOKCHUJ yryiepoja B KommyecTBe, 3(PPeKkTHBHOM s oOecreueHus: MeHbIIe YeM
npUOIU3UTENBHO 7% MOJL., WJIM K€ MEHbLIE YeM MPHONU3UTENBbHO 6% MOJI., WIN K€ MEHbLIE
4yeM MpuOIu3UTeNnbHO 5% MO, WM, ¢ APYroi CTOpoHsl, npudbausutensHo ot 0,1 no 7% mou,,
i ke npuonusutenbHo ot 0,25 1o 6% Mod. wim, ¢ Apyroi CTOPOHBL, MPUOTU3UTENBHO OT 0,5
1o 5% MoJ. IUOKCHAA yriepoAa B CHUHTE3-ra3e B BbeIxonduleM noroke peakropa KHO 15 us
pacdera Ha oOmui % Mo cuHTe3-rasa. J{uokcun yriepona B cMecu peareHtoB KUO 5 moxer
ObrTb CO, M3 UCTOUYHMKOB mpupoaHoro rasza, rae CO, Beomar B peakrop KHO 10 Bmecre ¢
yII€BOAOPOAAMHU, W/WIM AONMOJHHUTENIbHbIM MK BcromorarenbHbiM CO,, Hampumep CO-,
U3BJIEKAEMbIM B BHJ€ TEXHOJOTMYECKOrO0 TOTOKa W BoO3BpamaemMpiM B peaktop KUO 10
(marmpumep, notok CO, 7A).

[0092] B BapuaHTax OCYINECTBJIEHUS H300pPETeHUsT KOHBEPCHUS YIJIEBOJOPOIOB B
peakTope KUO 10 Oosnblire, uem KOHBepcHsl yriieBoAopoaos B peakrope KHO B aHaJIOrHYHOM BO

BCEM OCTaJbHOM IIPOLIECCE, KOTOPBbIH JaeT OOeTHEHHBII BOAOPOIOM CHHTE3-Ta3 U3
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yIJIEBOAOPOAOB, COAEPIKAIIMX MMOHMKEHHOE KOJMYECTBO BBICIIMX YIJIEBOAOPOAOB (HAIpUMED,
yraesogoponos C,,). Hampumep, B BapuaHTax OCYIIECTBJIEHHsS KOHBEPCHS YIIIEBOAOPONOB B
peaktope KUO 10 misi BCXOIHOM CMeCH peareHToB S5, coiepskaiiei OoJiblle YeM WIH
npudmsuTensHo S, 4 unmu 3% wmous. C,, ajkaHOB, BBIIIE, YeM KOHBEPCHUS YIJIEBOIOPOIOB B
peaktope KUYO B aHalmormyHOM BO BCEM OCTaJbHOM HIPOLECCE, KOTOPBIM IMPOU3BOAUT
o0emHEeHHBI BOJOPOAOM CHHTE3-Ta3 M3 CMECH pEareHTOB S5, COAepIKalleld MeHbIIe YeM
npubnusuTensHo S, 4 uim 3% mon. C,, anKaHOB, COOTBETCTBEHHO.

[0093] B BapuaHTax OCYIIECTBJICHUS] H300pETEHHsI BBIXOAALIHNH MOTOK peakTopa KHO 15
BKJIFOYAeT OOEIHEHHBII BOAOPOAOM CHHTE3-Ta3, W HHMKAKas IOMOJIHUTEJIbHAs PEryJHpOBKa
moJisipaoro otHommenust Hy/CO He mpenycMoOTpeHa mepen pacroyiOKEHHBIM HHKE 1O TIOTOKY
PEaKTOPOM CHHTE3a PACIIOJIOKEHHOM HUXKE IO MOTOKY YCTaHOBKM cuHTe3a 30. B BapumanTax
OCYIIECTBJICHUS] PACKPBITHIA B H300peTEHUH CMOCOO MOMKET IOMOJHHUTEIBHO BKJFOYATH: (1)
u3BJedeHue Bbixozsmero notoka peakropa KHO 15 u3 peaxtopa KUO 10; rae BreIxonsuiuii
notok peakropa KHO 15 comep:xut BOIOpOA, MOHOOKCH] YIJIeposia, JUOKCU] YIlIepoaa, BOAY U
HEMPOpEarnpoBaBIINE YIJIEBOAOPOABL, W TA€ BbIXOAAIIMN TOTOK peakropa KUO 15
xapakTtepusyercsi MoJisipabiM oTHOIeHneM H,/CO Gompine yem npudnmsutensho 1,6, 1,5, 1,4,
1,3 wiu 1,2; u (i1) momady, Mo MeHbIIeH Mepe, YaCTH BBIXOJIIero motoka peakropa KUO 15 B
peakTop oOpaTHO# koHBepcuH BoasiHOro rasa (r-WGS) 20, B kOTOpoM HacTh BOAOpOAa W3
BBIXOIIEro notoka peakropa KUO 15 pearupyer ¢ AMOKCHUAOM VIJIEpOAa IMOCPENCTBOM
peakumu r-WGS, naBast BOLy U MOHOOKCH]I YIJIEpOJia, € MOJyueHHeM OO€IHEHHOrO BOJOPOOM
CHHTE3-Ta3a, KOTOPbIH MOXKeT ObITh BbIBeieH U3 peakropa r-WGS 20 depes3 BBIXOAALIMHA MOTOK
peaktopa r-WGS 25.

[0094] Peakuus r-WGS npeancrasieHa ypasHeHueM (9):

CO>tH, <> CO+H,0 (9).

[0095] B BapmaHTax OCYIIECTBJIECHHUS M300pETEHUs] OMUCAHHBIN B M300peTeHnH crocod
MOJKET TakK)K€ BKJIIOUATh BBEICHHE NOMOJHUTEIBbHOIO KOJHUYECTBa AHOKcHIa yriepoxa 7B B
peaktop r-WGS 20, 4toObl cnBuHYTH peakiuio r-WGS B cTopoHy 00pa3oBaHHST MOHOKCHIA
yrieponaa (To ecTb, cMecTuTh peakiro WGS ypaBHEeHUs 5 B CTOPOHY 00pa3oBaHMsI MOHOOKCHIA
yIIeponaa).

[0096] B BapuaHTax OCYIIECTBIEHHS H300PETEHHS PACKPBITHII B HACTOSIIEM TOKYMEHTE
Croco0 MOXET AOMOJHHUTENBHO BKJIIOYAThH: (d) M3BJICYEHHE BBIXOISINErO MOTOKA PEakTopa f-
WGS 25 u3 peakropa r-WGS; rae Bbxopasumuil notok peakropa r-WGS comep:xuT BOAOPOZ,
MOHOOKCHUJ yIiepoaa, JUOKCHI YIJIepona, BOAY U HEelpopearupoBasiune yrieBonoponst; u (b)
yJalieHue, MO0 MeHblIell Mepe, 4acTu BOJbl M3 BbIXOAsIIEro moroka peakropa r-WGS 25 ¢
NOJIy4eHHEM OOETHEHHOTO BOAOPOAOM CHHTE3-Ta3a, IZ€ KOJUYECTBO BOIBI B BBIXOSINEM
noroke peakropa r-WGS Oombine, 4eM KOJIUYECTBO BOIABI B OO€HEHHOM BOJOPOIOM CHHTE3-
rase.

[0097] B BapuaHTax OCYLIECTBIECHHS H300PETEHHS PACKPBITHII B HACTOSALIEM TOKYMEHTE
Croco0 OTIONHUTENBHO BKIFOUaeT: (1) KOHTAKTHPOBaHHE YaCTH BBIXOAIIETO MOTOKA pPeaKkTopa

KYO 15, no meHblel Mepe, ¢ 4aCcTbiO BBIXOAALLEro NoToka peaktopa r-WGS 25 ¢ nonyueHuem
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O0BEIMHEHHOTO BBIXOAIIErO MOTOKA;, U (2) yaaleHue, MO MEHbIIeH Mepe, 4acTH BOABI W3
O00BETMHEHHOTO BBIXOSIIETO MIOTOKA C IMOJyuYeHHeM 0OeTHEHHOTO BOOPOIOM CHHTE3-Ta3a, Ie
KOJINYECTBO BOJBI B OOBEAMHEHHOM BBIXOIALIEM IOTOKE OOJbIIe, YeM KOJHYECTBO BOABI B
00eIHEHHOM BOJIOPOJIOM CHHTE3-Ta3e.

[0098] B BapmaHTax OCYINECTBJIEHHS] OMHUCAHHBI B M300pPETEHHUH CIOCOO HCKIIOYAET
CTaAMIO BBEIEHUS, IO MEHbLIEH Mepe, YacTH BbIXozsmero noroka peakropa KHO 15 w/umm, no
MEHbLIEH Mepe, YacTH 0OEIHEHHOr0 BOJOPOIOM CHHTE3-Ta3a B BBIXOJSIIEM ITIOTOKE PeaKTopa I-
WGS 25 B y3en u3BnedeHus: BOAOPOAA JUIsl YMEHBIIEHUS! KOJUYECTBAa BOJOPOAA B BBIXOSIIEM
noroke peakropa KUO 15 w/mnu oO0eqHEHHOM BOAOPOAOM CHUHTE3-Ta3e B BBIXOZSINEM IOTOKE

peaktopa r-WGS 25, cOOTBETCTBEHHO.
[0099] B BapmaHTax OCyLIECTBICHUSI U300peTeHUst OOCIHEHHBI BOJOPOIOM CHHTE3-Ta3

(Harmmpumep, B BbIXOHALIeM noToke peakropa KUO 15 w/mnm BeIXOASIIEM NMOTOKE peakTopa r-
WGS 25) moxer umets conepxkarane CO, menbie yem npudiamsutensHo 10% Mo, MeHbine
yeM mnpuOIn3uTenpHo 9% MOJ., MeHblle, 4eM NpuOIu3uTenbHo 8% MOJ., MEHbLIE YeM
npUOIU3UTENBHO 7% MOJL., WK K€ MEHbLIE YeM MPHONU3UTENbHO 6% MOJI., WIN K€ MEHbLIE
4eM NpuONM3uTeNnbHO 5% MOJ., WM JK€ MEHbIIE 4YeM MpHONU3UTENbHO 4% MOJ., WIH Ke
MEHbIIE YeM MPUOTU3UTENBHO 3% MOJL, . WIIHM JK€ MEHBIIE YeM MPHOIU3UTENBHO 2% MOJL., HIIH
K€ MeHbIne dYeM npuOamsutTenbHo 1% Mo, wWiu, ¢ JAPYyrol CTOPOHBI Ooyblie dYeM
npudmmsutensio 0,1% mon., wim ke Oonbine yem mnpuOimusutenbHo 0,25% wMom., uinm ke
Oonpie yem npudnuzutenpHo 0,5% Mo, win, ¢ Apyroil cTopoHsl, npubdbnusurensHo ot 0,1 1o
7% w™ou., win e npudnusutenbHo ot 0,25 no 6% Mo, unmm xe npudausuTensHo ot 0,5 1o 5%
mon. Kak ormeuarnoce Bbime, koHueHtpamuoo CO, B OOeIHEHHOM BOJOPOJOM CHHTE3-raze
(manpumep, B BbIxomsmieM notoke peaktopa KUO 15 w/mnm BBIXOISAIIEM HOTOKE PeakTopa I-
WGS 25) MOKHO KOHTPOJUPOBATh MOcpeacTBoM BrpbickuBanus CO, (Hampumep, MOCPEACTBOM
noroka CO, 7A w/wnmu 7B COOTBETCTBEHHO) W/HMJM IyTeM H3MEHEHUs pabodux YCIOBHIA
peaktopa KUO 10. Komudecteo CO, B 00eqHEHHOM BOJOPOIOM CHHTE3-Ta3e MOYKHO
PeryJaupoBaTh B 3aBUCHUMOCTU OT PACIOJIOKEHHOIO HUXe MO NMoToky cuHrte3a 30. Hampuwmep,
Koraa skenatenbHbl HeOompinne kosmmuecTBa CO, B OOCOHEHHOM BOAOPOIOM CHHTE3-Tase,
NOJJaBAEMOM Ha MOCIIENYIOIYI0 YCTAaHOBKY crHTe3a 30 (HarmpuMmep, Ui HaXOISIIErocsi HIKe 110
notoky cunreza JIMD, raoe webonbime konudectsa CO, B monmade 0OETHEHHOTO BOIOPOIOM
CUHTE3-Ta3a >KeNaTelbHbl [Jid YBEJIUYEHHUs] IPOU3BOJACTBA IPOMEXKYTOUHOI'O COEIUHEHMSI
METaHOJIa U, CJIeOBaTeNIbHO, yBenudeHus cuHTe3a JIMD), kommuectBo CO, B oOemHEHHOM
BOJIOPOZIOM CHHTE3-Ta3€ MOXKET OBITh CKOPPEKTUPOBAHO, KaK YKAa3aHO BBILIE.

[00100] B BapmaHTax OCYyIIECTBICHHUs H300pETeHHs BBIXOISIINN MOTOK peakropa KUO
15 w/vnm BeIXOnSAIIUI IOTOK peakTopa r-WGS 25 mMoker ObITh MOABEPTHYT MepepadoTKe, TaKOH

KaK U3BJICHCHHUE HEMMPOpCArupOBaBIInX yIJI€BOAOPOAOB, pa36aBI/ITeJ'I$I, BOJAbI U T.AO. B BapuaHTax

OCYHICCTBJICHHUI BOAA MOXKET OBITh CKOHACHCUPOBaHA MW OTACJCHA OT BBIXOAALICTO ITOTOKA
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peaktopa KUO 15 w/unm BeIxonsiiero notoka peakropa r-WGS 25, HanpuMep, B KOHIEHCATOPE.
ITonsiTHO, 4TO Takas nepepaboTKe Ui YAAJIEHHUs YIIeBOAOPOAOB, pa3daBUTENs, BOABI U T.JI. HE
mensier MoJsipHoro otHouieHuss Hpy/CO moroka. B BapmaHTax OCyIIECTBJIEHHUsS! ONHCAHHBIN B
n300peTeHN: Croco0 MOKET AOIOJHUTENBHO BKJIIOUATh: (1) M3BJIEUEHUE, 1O MEHBIIeH Mepe,
JacTH HENPOpearnpoBaBLINX YIJIEBOJOPOJOB M3 BhIXOJsIIEro noroka peakropa KHO 15 w/mnun
BBIXOZALIErO MOTOKa peakropa r-WGS 25 ¢ monydeHneM M3BJICUEHHBIX YIyIeBoAoponoB u (i)
PELIMPKYJISILMIO, 110 MEHbIIEH Mepe, 4acTU M3BJICYEHHBIX yrieBonoponos B peakrop KUO 10.
Kak Oyner moHATHO CIEUaNiCTy B JAHHOH 00JIaCTH TEXHUKH, a TAK)KE C TIOMOLIBIO HACTOSIIETO
onucanus, XoTsi B mpoueccax KHO moryT ObITb JOCTHUTHYTHI JOBOJIbHO BBICOKHE KOHBEPCHH
(Hampumep, KoHBepcuu Oosblie ueM win npudbausutensHo 90%), HempopearnpoBaBLINE
YIIEBOAOPOABI MOTYT OBITh U3BJICYEHBI H PELIUPKYIHPOBaHbI 00paTHO B peakTop KHO 10.

[00101] B BapuanTtax ocyuecteieHusi peakrop KUO c snpeickuBanuem CO,, kak
OMHUCAHO BBIIIE, HCIOJNB3YIOT MJIsl TOJNyYeHHs OOETHEHHOrO BOJOPOAOM CHHTE3-Taza st
MOCJEAYIOLIEr0 XUMUYECKOT0 CUHTE3A.

[00102] B BapmaHTax OCYLIECTBJICHHsS PACKPBITHI B HACTOALIEM AOKYMEHTE CIIOCO0
JOTIOJTHUTEIBHO BKIIFOYAET UCTIOIB30BAHHUE, IO MEHBINEH Mepe, 4aCTH O0EIHEHHOTO BOAOPOAOM
CUHTe3-Taza (HampuMmep, B BbIXOIsieM nmotoke peakropa KUO 15 w/unm BbIXOnSIIEM MOTOKE
peaktopa r-WGS 25) B Haxonsmemcsi HHUXKE IO IMOTOKY IMPOLECCe CHHTE3a, BKIIIOYAOIIEM
PacHoJIOXKEHHYIO HIKE 110 MOTOKY YCTAaHOBKY cuHTe3a 30.

[00103] PacmonoxeHHbII HIDKE MO MMOTOKY MPOIECC CHHTE3a MOKET MPEACTABIISATh COOOM
mo00ii mporece, B KOTOPOM OO€HEHHBIH BOIOPOAOM CHHTE3-Ta3 UCIONB3YIOT Ui MOJYyYeHUs,
[0 MEHbLIEH Mepe, ONHOro XHMMH4YecKoro mpoaykra 35. Hanpumep, B BapuaHTax
OCYLIEeCTBJIEHHs U 0e3 OrpaHuueHMs] HaXOIIIIUIICS HIDKE IO MOTOKY MPOLECC BBIOMPAIOT U3
IPYNIIbL, BKJIIOYAOMIEH Crocod CHHTe3a YKCYCHOH KHCIOTBI, CIOCOO CHHTE3a TUMETHIIOBOTO
s¢upa, OKCOCHMHTE3 anu(paTHUECKUX AalbJACTHIOB W/WIM CIOUPTOB W HUX KOMOWHAIMH, a
HaXOAsIIascs HIDKE MO MOTOKY yCTaHOBKAa cHHTe3a 30 BKIFOYAET YCTAHOBKY, NMPUTOJHYIO IS
CHUHTE3a YKCYCHOW KHCJIOTHI 35A, cuHTe3a aumerwsioBoro 3dupa (JAMD) 35B, okcocuHTesa
amuarrueckux anpaeruaos 35C w/unu ciuptoB 35D unu ux KOMOMHALINU.

[00104] B BapuaHTax OCyIIeCTBJEHHsS W300peTEeHUs] CrMoco0, PACKPBITHIH B JaHHOM
JIOKYMEHTE, He BKJIIOYAeT U3MeHeHHe MoJisipHoro otHomeHus Ho/CO obenHeHHOro BOIOpOIOM
CUHTe3-Ta3za (HampuMmep, B BbIXoasmeM notoke peakropa KUO 15 w/unu BbIXOHSIIEM MOTOKE
peaktopa r-WGS 25) mexny peaktopom KUO 10 u pacmojioOK€HHBIM HIDKE IO TIOTOKY
PEaKTOPOM CHHTE3a PACTOIOKEHHOW HIDKE MO MOTOKY yCTaHOBKHM cuHTe3a 30. Takum oOpasom,
B BapHAHTaxX OCYINECTBJICHUS H300pETEHUs] CHCTEMa XHUMHUYECKOTO CHHTE3d, DPaCKphITas B
JAaHHOM JIOKYMEHTE, He BKJIIOYAeT YCTPOHCTBO (Hampumep, y3es H3BIedeHus Bopopona, PSA)
st u3MeHeHuss MousipHoro otHoueHuss Ho/CO  o0enmHeHHOro BOAOPOIOM CHUHTE3-Ta3a
(marpumep, B BeIXOAsmeM noTok peaktopa KHO 15 w/unm Beixonsmem notok peakropa r-WGS
25) mexny peakropoMm KUO 10 u pacronokeHHBIM HIDKE 1O MOTOKY PEAKTOPOM CHHTE3a
yCTaHOBKM cuHTe3a 30, Haxonsdllelcs HIKEe M0 MOTOKY. B BapuaHTax OCyLIECTBIEHUS

1/1306peTeH1/1;1 CUCTEMAa XUMHYECCKOI'O0 CHUHTE3a, paCKpbITad B AJaHHOM HOOKYMECHTE, BKJIHOYACT



29

YCTPOWCTBO YMEHBLIEHHOTO pa3Mepa (110 CPaBHEHMIO ¢ OOBIYHBIM) Ui U3MEHEHHsI MOJIIPHOTO
ornomenuss Hy/CO oOenHeHHOro BOIOPOAOM CHHTE3-Ta3a (HAmpUMeEp, B BBIXOASIIEM IMOTOKE
peakropa KHO 15 w/umu Beixopsiiem noroke peakropa r-WGS 25) mexnay peakropom 10 KHO
U paCHOJIOKEHHBIM HIDKE MO TOTOKY pPEakTOPOM CHHTe3a HaXOSIIEHCs HIKE MO IOTOKY
yCTaHOBKHU cuHTe3a 30.

[00105] B BapuaHTax OCYILIECTBIECHHS H300pPETEHHUs] OIUCAHHBIN B HACTOSIIEM
IOKyMeHTe CIoco0 He BKIIIYaeT peryiupoBaHue mossipHoro otHouenus Hy/CO obenneHHOro
BOJIOPOJIOM CHHTE€3-Ta3a, KpPOME KaK HeoOs3aTeNIbHOrO MpOBENeHUs OOpaTHON KOHBEPCHH
BOJISTHOTO Ta3a B BbIxonsmeM noroke peakropa KUO 15 nepen ucnosnp3oBaHueM 0OETHEHHOTO
BOZIOPOAOM CHHTE3-Ta3a B HAXOJALIEMCsS HUXKE MO0 IMOTOKY PeakTope XUMUYECKOTrO CHUHTEe3a
NOCJIENYIOUIe yCTaHOBKM xumuyeckoro cunresa 30. Takum oOpa3soM, B BapuaHTax
OCYIIECTBIIEHHUs] H300pETEeHHs] CHCTEMa XHMHUYECKOTO CHHTE3d, PAaCKpBITas B HACTOALIEM
JOKYMEHTE, He BKIIOUYaeT YCTPOICTBO peryJupoBaHusi MoJsipHoro otHomeHus H,/CO
O0€HEHHOTO BOJIOPOZIOM CHHTE3-Ta3a, KpPOME HeoOs3aTeNbHOrO yCTPOWCTBA OOpaTHOH
KOHBEPCUM BOJSHOIO rasa Iepel HaxOASIUMCS HIDKE 10 TOTOKY PpeakTOpOM CHHTe3a
HaXOIALIENHCsl HUXKE MO MOTOKY YCTaHOBKH 30.

[00106] B BapmaHTax OCYIIECTBJICHHUSI OMMUCAHHBIN B M300peTeHnH Crocod He BKITFOYAET
ylaJeHre MOTOKa BOAOPOAa M3 00€THEHHOrO BOAOPOAOM CHHTE3-Tra3a (HampuMep, BBIXOISIIETO
noroka peaktopa KYO 15 w/mmm Bexomsmero mnotroka peakropa r-WGS 25) mepen
UCTIONb30BAaHUEM OOEIHEHHOrO BOJOPOJOM CHHTE3-Ta3a B HAXOSIIEMCS HUXKE IO TOTOKY
XUMHYECKOM cHHTe3e. TakuM 00pa3oM, B BAPHAHTAX OCYILECTBJIEHUS PACKPBITasi B U300pETEHNN
CHUCTEMa XHUMUYECKOIO0 CHHTE3a HE BKJIOYAET YCTPOICTBO, BBIMNOJHEHHOE C BO3MOXHOCTBIO
yIaieHus OTOKa BOJOPOAA U3 O0ETHEHHOr0 BOAOPOIOM CHHTe3-ra3a Mexay peakropom KUO u
pACMOJIOXKEHHBIM HHXKE M0 TOTOKY pPEaKTOPOM CHUHTEe3a HaXOASIIEHCs HUXKE IO TIOTOKY
ycTaHOBKM cuHTe3a 30. B BapmaHTax OCYLIECTBIEHHUS pPacKpbiTasi B H300pETEHUH CHCTEMa
XUMHYECKOTO CHUHTE3a BKIIFOYAET YCTPOHCTBO YMEHBIIEHHOTO pasmepa (MO CPaBHEHUIO C
OOBIYHBIM), BBITIOJHEHHOE C BO3MOJKHOCTBIO YIAJEHHsl MOTOKAa BOAOPOAa M3 OOETHEHHOTO
BOZIOPOAOM CHHTe3-ra3a, Mexay peaktopoM KUO u pacnojio’keHHBIM HHXKE IO IOTOKY
PEAKTOPOM CHHTE3a MOCJIEAYIOIEe yCTaHOBKHU cuHTe3a 30.

[00107] B BapuanTax ocyiiecTBieHus: u3odperenuss peaktop KUO 10 wmoxker
NPOM3BOIUTH OOETHEHHBbIH BOMOPOAOM CHUHTE3-Ta3 IPH BBICOKUX JABJICHUSX (HAmpumep,
Oonpire weM wuiau paBHBIX mpudmusuTensHo 20, 25, 30, 35, 40, 45, 50 Gap(uz0.)), koTOpBIE
TpeOyIOTCS UIsI  PACIONOKEHHBIX HIDKE [0 TIOTOKY MPOLECCOB XHUMHYECKOrO CHHTE3a
(Harmpumep, nans CUHTe3a YKCycHOW Kucnotsl, JIM3). COOTBETCTBEHHO, pPAaCKpBITHIE B
n300peTeHNH CUCTeMa M CIoco0 MPOW3BOACTBA OOEOHEHHOTO BOXOPOIOM CHHTE3-Ta3a
nocpencrsoM KHO B BapruaHTax OCYIIECTBICHUS MOTYT TaK)K€ CHHXKATh MOTPEOHOCTD B SHEPTHH
IJ1s1 TOJTy4€HUsl XMMUKaTa, IPOU3BOMMOrO B PACIOJIOKEHHOM HUKE MO0 MOTOKY cuHTe3e 30.

[00108] B BapmaHTax OCYLIECTBJIEHHS PACKPBITBIA B JAHHOM AOKYMEHTE CIIOCOO MOKET
NPEUMYIIECTBEHHO IOKa3blBaTh YJY4YLIEHUs] MO OJHON MM HECKOJBKHM XapaKTepUCTHKaX

npoliecca B CPaBHEHUH C TPAAULIMOHHBIMH CIIOCOOaMH.
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[00109] Kak Oymer MOHATHO CIELHMANNCTy B JAHHOW OONACTH TEXHHMKH, a TAKXKE C
MOMOIIBbIO HACTOSILLErO OMUCAaHMs, MOCKOJbKy peakiuss KUO sBasercs 3K30T€pMHUYECKOI,
TpeOyercst ouyeHb HeOonpIIas MMojgavya TeIUla B BHJAE CrOpaHUs TOIUIMBA (Hampumep, IS
IIPEBAPUTEIHOTO HAarpeBa pPeareHTOB B CMECHU PEareHTOB 5, KOTOPYIO MOJAIOT HAa Y4acTOK
renepauun cuHre3-raza KUO), no cpaBHeHuto ¢ OObIMHBIM mapoBbIM pudopmunrom. Ilo
CYILECTBY, CIIOCOO XUMHYECKOTO CHHTE3a C UCIOIb30BAHHEM OOEIHEHHOTO BOAOPOIOM CHHTE3-
raza KUO, packpreIThlii B JAHHOM JOKYMEHTE, MOXKET NPEeUMyIlecTBeHHO AaBarh MeHbine CO,
NPU COKUTAHUH TOIUIMBA 1O CPABHEHUIO C MAPOBBIM PU(POPMUHTOM.

[00110] HUcnonb3oBanue cmecelt pearentoB KUO, coneprkainx BBICIINE YTJIEBOIOPOABI
w/wm CO,, Kak OmuUCaHO B HU300peTeHuH, O0eCmeYynBAeT BBICOKYK) CEJNEKTUBHOCTh W,
CJIEIOBATENIbHO, TOBBIIAET 3((EKTHBHOCTb IO BCEMY VIJIEPONY CHHTE3a OOEIHEHHOTo
BOZOPOIOM CHHTE3-ra3a MO CPaBHEHUIO ¢ TpaguuuOHHbIMH mnporeccamu. [lockompky KYO
MOskeT padoTaTh mpu O0Jiee BBICOKHUX TAaBJICHHSIX, YeM OOBbIUHBbIE CIIOCOOBI CUHTE3bl CHHTE3-Ta3a
(HampuMmep, Cyxoil pu(OPMUHT), UCTIONb3YEMbIE IJIsl MPOU3BOACTBA OOEIHEHHOTO BOIOPOIIOM
CHHTE3-Ta3a, TpeOOBaHMA K CKATHIO OOEIHEHHOrO BOAOPOAOM CHHTE3-Tasa Iepen
PACIIONIOKEHHBIM HIDKE 10 MOTOKY XMMHUYECKHM CHHTE30M 32 CYET 3TOrO MOTYT ObITh CHUKEHBI
(w/mnm Takoe ckaThe UCKIIFOYEHO) MO CPABHEHHUIO ¢ OOBIMHBIMH MPOLIECCAMHU.

[00111] J[lomonHWTENbHBIE MNPEUMYIIECTBA CIOCOOOB TPOU3BOACTBA XHUMHKATOB,
KOTOpbIE PACKPBITHI B U300PETEHUH, MOTYT ObITh OYE€BHUAHBI JIJIs CIIELHAINCTA B JAHHOW 00JIacTH
TEXHHUKH, PACCMATPUBAIOILErO HACTOSALIEE ONUCAHUE.

IIpumepsl

[00112] ITockonmpKy BapuaHTBl OCYINECTBJIEHUS H300pETEHUs OIHCAHbI B LIEJIOM,
CIIeNyIOUIe TpUMephl JaHbl KaK 4YaCTHbIE BAPHAHTBI OCYILIECTBICHHS H300peTeHHs U
JIE€MOHCTPHUPYIOT €ro NpakTHYeCKOe NMpUMeHeHue U npeumyliectsa. [IOHATHO, 4TO mpuUMepb
AaHbl JUIA WUIOCTPALlMM M HE IpeIHa3HA4YeHbl JJIsI OrpaHMYeHUs KakuM-Iubo obpazom
OTMHUCAHMSI WK TIpUjiaraeMoit GopmyJibl H300peTeHusl.

[00113] Ilpumep [. Cnoco® TmONydeHUsT CHHTE3-Ta3a CMOAEIUPOBAH B BHIE
paBHOBecHOro peaktopa B ASPEN  (ycoBeplueHCTBOBaHHasi cHCTeMa  pa3pabOTKH
TeXHOJIOrn4eckux mpouecco). @UI. 2 npexacrasisier co0oil rpaduk 3aBUCUMOCTH MOJISIPHOTO
OTHOIIIeHUsT MOHOOKcua yriepona k Bomopony (CO/H;) B cunres-raze KUO ot Temmnepatypsl
peaktopa 6e3 BrpsickuBaHusi CO, B HCXOHBIE PeareHThI st MOJIPHBIX cooTHomeHniH CH4/O,
2,2 u 1,7 u naBnenuii 40 u 100 Oap, mokaswiBaromuii MonsipHbie oTHomeHuss CO/H,, koTopbie
MoryT ObITh noTy4eHbl mpu KYO ¢ yueToM TepMOANHAMHYECKUX OTPAaHHYEHUHN MPU Pa3IMIHBIX
temrieparypax peaktopa KUO 10. ®UI'. 3 mnpexacrasnser cobodi rpaduk 3aBUCUMOCTH
MOJIIPHOTO OTHOIIEHUs MOHOOKcuaa yriepona k Bomopoay (CO/H) B cuntes-raze KUO or
TeMIepaTypbl peakropa ¢ BrnpbickuBanueM CO, 1t HCXOAHBIX PEAreHTOB, UMEIOIINX MOJISIPHOE
OTHOLIeHHe nuokcuaa yriepona k merany (CO»/CHy) 0,5, monsipubix otHOmenuit CH4/O2 2,2 u
1,7 n naBnennit 40 u 100 6ap. ®UI'. 4 npencrapnsier coboli rpaduk 3aBUCUMOCTH MOJIIPHOTO
OTHOILIEHUs1 MOHOOKcHa yriepona k Boxopoay (CO/Hy) B cunres-raze KUO ot Temmnepatypsl

p€akTOpa € BIPbICKHUBAHHUEM C02 AJis1 UCXOOHBIX PEAr€HTOB, UMCHOLIUX MOJISIDHOC OTHOILICHUEC
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nuokcuna yriepoga k merany (COo/CHa) 1, momspubix otHomenwin CH4/O» 2,2 m 1,7 u
nasnennit 40 u 100 Sap(u30.).

[00114] Kak Bugno Ha ®UI". 2, npu temneparype Beite 900°C u npu HU3KOM MOJISIPHOM
ornomieann CH4/O, Moxxer ObITh MONYyYEeH CUHTE3-Ta3 C MOJSIpHbIM oOTHoueHuem H,/CO
Menblie uem 2. U3 OUI'. 3 u ®UI'. 4 oueBunHo, uto BopsickuBanue CO, B nogady peareHTOB
pacmupsier okHO padorocnocobHocTn KHO no Oonee Hu3Kux Temmepatyp u Oojiee BBICOKHX
moJisipabix otHowmenuin CH4/O,. Kak oTmeueHo B maHHOM nokymeHrte, Beenenue CO, Takke
obecrieurBaeT moBbieHue 3S(PEKTUBHOCTH MO yrjepony, MNOckojbky yriaepon B CO;
npeobpasyercst B pononautenabHbii CO. B pesynbrare Oonbme CO Oyner mpousBeNeHO H3
pacuera mmuoH BTE (MMBTU) nopaun peareHTOB (HampuMmep, MPUPOIHOTO ras3a) COrJIaCHO
BapHAaHTAM OCYIIECTBJICHUS HACTOSINEro u300peTeHusi. DToT nonoyHuTenbHbii CO Moxer
CHOCOOCTBOBATh MOBBIIEHUIO BBIXO/IA XUMHUUECKOTO MPOAYKTA MPU TOM XK€ PACXOAe UCXOIHBIX
peareHTOB (Hampumep, mpupomgHoro ras3a). I[TomoOHbI 3¢dekT MokeT ObITh MOJMYYeH, eCiH
MOJIBEPraTh BECh WJIM YacTh CHHTE3-Ta3a B BhIXOAsIeM Motoke peaktopa KUO 15 obpatHoii
koHBepcun BoxsiHoro rasza (WGS) B peaktope r-WGS 20 3a cuer BmpsickuBanus CO, 7B B
otnenbHbill peaktop -WGS 20 nocne peakropa KHO 10. Kak BunHo Ha ®UI. 2-4, peaxTop
KYO wmoxer mpom3BOAUTH OOETHEHHBIH BOMOPOIOM CHUHTE3-Ta3 IMpPH BBICOKMX IaBJIEHUSIX
(Harpumep, Oospiie YeM WM paBHBIX npuOmm3urensHo 25, 30, 35, 40, 45, 50 Oap), koTopbIe
TpeOyroTCs IJIs1 MOCHEeNYIOIUX XMMHYECKHX CHUHTE30B (Hampumep, Al CHHTE3a YKCYCHOH
KHUCJIOTHI, [/IMD), 4TO CHMKAET WJIHM YCTPaHsIEeT HEOOXOIUMOCTb CXKATHsl BBIXOJSIIErO MOTOKA
peaktopa KHO nepen pacnosokeHHbIM HUXKE O MOTOKY CUHTE30M 30.

[00115] ®UI". 5 npencraBnseT coO0H rpapuk 3aBUCUMOCTH, MMOKA3bIBAIOLINH MOJISPHOE
OTHOIIeHHe MOHookcuna yriepoga k Bogopony (H,/CO) B cunres-raze KUO kak ¢yHkmmu
koHBepcHun (%) U MOJISIPHOTO OTHOIIEHUsI AMOKcHaa yriepoaa K yriepoay (CO,/C) B uCXOmHbBIX
peareHTax (Ha HAANMUCSAX Ha dYepTeke) npu pAasieHun 30 Oap W MOJSIPHOM OTHOLIEHUH
kuciopona k yriepony (0./C) 0,55. ®UI'. 6 npexncrasiser coboii rpaduk, MOKa3bIBAKO LM
MOJIIPHOE OTHOILIEHHe MOHOOKcHna yriepona k Bomopony (H,/CO) B cunres-raze KUO kak
¢bynkiuu kouBepcuu (%) U MOJIIPHOTO OTHOILIEHUs AMOKcUAa yriepona k yriepony (CO,/C) B
UCXOIHBIX peareHTax (Ha HAANHCAX Ha uepTexe) NpU JaBiIeHUd 75 0ap M MOJISIPHOM
oTHoweHnH kuciopoma k yriaepoxy (0,/C) 0,55. Kak Bumno uz ®UI. 5 u 6, monspHOE
otrHomenue CO,/C, HeoOxoaumoe Nist mojIy4eHust 00eJHEHHOrO BOAOpOoAOM cuHTe3-raza KUO,
umeromero mossipHoe otHomenne Ho/CO, paBHoe 1, yMeHbIIAaeTCsi MO Mepe YBEIUYEHHUs
TaBIIECHHSL.

[00116] ®UI". 7 npencrasisieT coOoil rpaduK 3aBUCUMOCTH, ITOKA3bIBAIOIIUI MOJISIPHOE
OTHOILIEHHe MOHOOokcHna yriepoxa k Bogopony (H,/CO) B cunrtes-raze KUO kak ¢yHKmmm
koHBepcur (%) U MOJIIPHOTO OTHOILIEHHS YIJIEBOAOPONOB, comepskammx Tpu yriepona (Cs), k
yraepony (Cs/C) B mcxomHbIX peareHTax (Ha HaANHMCAX HAa 4YepTeke) MpH AaBieHuu 75 Oap,
MOJISIPHOM OTHOLIEHUU Kuciopoaa K yriepoay (02/C) 0,55 1 MOIsIpHOM OTHOLIEHUH THOKCHIA
yraepona k yriepony (CO./C) 0,25. ®UI'. 8 mpencraBnsier coboii rpaduk 3aBUCUMOCTH,

MOKA3bIBAIOIINI MOJISIPHOE OTHOIIEHHE MOHOOKcHAa yriepona k Bogopony (Ho/CO) B cunTes-
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rase KHUO kak ¢yskoumu xoneBepcuu (%) W MONSIPHOTO OTHOIUEHUS YIJIEBOIOPOJIOB,
comepxkamux Tpu yriepona (Cs), x yrnepony (Cs/C) B HCXOOHBIX peareHTax (Ha HAAMUCAX HA
yepTeske) MpH AaBieHuH 75 6ap, MOISIPHOM OTHOLIEHUH kucjaopoaa k yraepony (0,./C) 0,55 u
6e3 CO; B ICXONIHBIX peareHTax.

[00117] @UI". 9 mpexncrasnsier coboit rpaguk 3aBUCUMOCTH, MOKA3bIBAKOIIUI MOJISIPHOE
OTHOLIEHHe MOHOOKcuna yriepoma k Bomopoay (Ho/CO) B cuntes-raze KUO kak ¢yHKuMM
koHBepcun (%) U MOJIIPHOTO OTHOILEHHUS yrieBOJOPOAOB, conepskaumx nsa yriaepoaa (C,), k
yraepony (C,/C) B ucXomHbIX peareHTax (Ha HAAMKMCAX HA 4YepTeke) Mpu naBjieHuu 75 Oap,
MOJISIPHOM OTHOIIEHUH Kuciaopoaa k yriaepony (0,/C) 0,55 u monsipuom cootHotenuu CO,/C
0,25. ®UI'. 10 mpencrasnsier coboi rpaduk 3aBUCMIMOCTH MOJISIPHOTO OTHOLIEHUSI MOHOOKCHIIA
yraeponaa k Bogopony (H,/CO) B cunres-raze KHO ot kouBepcuu (%) v MOJISIPHOTO OTHOIIEHUS
yTJIEBONOPOAOB, conepskamux nsa yriepona (C,), k yrimepoay (C,/C) B ucXxogHbIx peareHrax (Ha
HAJIIMUCSIX HA YEPTEXKe) MPHU AaBJICHUU 75 Oap, MOJSIPHOM OTHOLIEHHWH KHUCJIOPONA K YIIepony
(O,/C) 0,55 u 6e3 CO; B UCXOAHBIX PEareHTax.

[00118] ®UI". 11 mpencraBisier coOol rpaduK 3aBUCUMOCTH, MTOKA3bIBAIOLINI MOJISIPHOE
OTHOILIeHHe MOHOokcHna yriepoga k Bogopony (H,/CO) B cunres-raze KUO kak ¢yHKmum
koHBepcuH (%) W MOJSPHOTO OTHOIIEHHs YIJIEBOAOPOAOB, COAEPIKAIIMX YeThIpE aroma
yraepona (Cy), k yrmepony (C4/C), B HCXOOHBIX peareHTax (HAa HAIOIMUCSIX HA YEPTEXKE) MpPU
nasneHnn 75 Gap, MOJPHOM OTHOIIEHUH Kuciopoma k yraepony (O./C) 0,55 u momsipHOM
OTHOWIEHWU AWoKkcuna yriepoma k yriepony (CO,/C) 0,25 ®UI. 12 mpexncrasisier coOoit
rpayKk 3aBUCHMOCTH, IIOKa3bIBAIOIIUN MOJSPHOE OTHOLIEHWE MOHOOKCHZAA YIyepoaa K
Boznopoay (H,/CO) B cuntes-raze KHO kak ¢pyHkumnn kousepcuu (%) U MOJSIPHOTO OTHOLICHHS
yTJIEBOOPOAOB, conepskauux 4erbipe atoma yriepoaa (Cs), x yraepoay (C4/C) B mCXOmHBIX
peareHTax (Ha HAANUCSAX HA YepTeXKe) NPU JAaBIeHUH 75 0Oap, MOJSIPHOM COOTHOIIEHUH
kucyopoaa k yraepoay (02/C) 0,55 u 6e3 CO, B HICXOAHBIX peareHTax.

[00119] Kak BunHo Ha OUI. 7-12, ncnonb30BaHNe UCXOMHBIX PEAreHTOB S5, COmEPIKAIINX
Bbicliiie yryesonoponsl (Hampumep, C,, C; w/umm C4), MO3BONAET CHU3UTH KOJHYECTBO
ucnionezyemoro CO, myisi TOCTHXKEHUST MOJSIPHOTO OTHOLICHHS BOAOPOAA K MOHOOKCHIY
yraepona (Hp/CO) mnpubnusurenpHo 1 W gaeT BO3MOXKHOCTb MPOU3BOIUTH OO€IHEHHBIN
BOJIOPOZIOM CHHTE3-Ta3, nMerouii Mosisipaoe otHomenue Ho/CO npubmmsurensro 1, mpu Oonee
BBICOKOW KOHBEPCHH YTIIEBOAOPOIOB 10 CHHTE3-Ta3a.

[00120] XoTst ObutH TOKa3aHbI U OMHUCAHBbI PA3IMYHBIE BAPHUAHTHI OCYINECTBJICHUS, WX
MonU(pUKAIMA MOTYT OBITh BBIMOJIHEHBI CIEIUATUCTOM B TAHHOW 00NacTh 6e3 OTKJIOHEHUS OT
CYIIHOCTH U upaed usoOpereHust. ONUCaHHbIE 3/1€Ch BapUAHTBl OCYLIECTBICHUS SIBIISOTCS
TOJIbKO WJUTFOCTPATHBHBIMH M HE NpPEAHA3HAYEHbl JJIsI OTpaHWYeHHs. BO3MOXXHBI MHOTHE
BapUall ¥ MOIU(HUKAIMHA PACKPBITOIO B ONHCAHWU MpeaMeTa H300pEeTeHHs], KOTOpbIe
HAXOIATCSl B mpenenax oObema m3oOpereHust. Ecny 4nciIOBble MHTEPBAIbl MM OTPAaHHYEHHS
yKa3aHbl $BHO, TaKWe sIBHbIE HWHTEPBAJbl WM OIrPAaHUYEHUs CIIEAYET IIOHMMAThb Kak
BKJIFOYAIOIIM€ TIOBTOPSIFOIIMECS WHTEPBAJbl WM OrPAaHUYEHHs AaHAJOTMYHOW BEJHMUYUHBI,

NOTAIA0IIHE B SIBHO YKa3aHHbIE HHTEPBAJIBI MM OrpaHUUYeHHs (HanpuMep, TpUOIU3UTENBHO OT
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1 mo 10 Brirowaer 2, 3, 4 u T.1.; 6omnpine yem 0,10 Bxmouaer 0,11, 0,12, 0,13 u T.1.). Hanmpumep,
BCSAKMI pa3, KOTJa pacKpbIBAETCsS YUCJIOBOM MHTEpBaJ C HWXXHHUM IpeneioM, Ry, U BepxHUM
npenenoM, Ry, TO KOHKPETHO pPacCKpBITBIM SBISETCS JHOOO€ YMCIO, IMOMajarolnee B 3TOT
UHTepBajd. B dYacTHOCTH, clenylollMe 4ucia B MpeAesax HHTEepPBala KOHKPETHO PAaCKpPBITHI:
R=R;+k*(Ry-Ry), roe k mpencrasiser coboit mepemenHyro B uHTepBanie ot 1% mo 100% c
marom 1%, To ectb k umeer 3HaueHue 1%, 2%, 3%, 4%, 5%, 50%, 51%, 52%, 95%, 96%, 97%,
98%, 99% wmmn 100%. Kpome Toro, Takke KOHKPETHO PACKPBIT JIOOOH YHCIOBOW HHTEpBAUl,
ompenensieMblil nByMs uyuciamMu R, kak onpeneneHo Bblme. Mcnonp3oBaHue TepMHUHA
«HE00s3aTeIbHOY MO OTHOIIEHHIO K JIFOOOMY 3JIeMEHTY (hopMyIibl H300peTeHus MpeaHa3HAYeHO
s 0OO3HAYEHUs] TOrO, YTO JJIEMEHT, O KOTOPOM HAET pedb, HEOOXOAMM WJIH, C IPYroi
CTOPOHBI, 3TOT 3JIeMeHT He TpeOyercs. [Ipeanonaraercs, yTo 00e abTePHATUBBI BXOIAT B 00bEM
bopmynsl m3o0perenus. Ucnonp3oBanue Oosiee MIMPOKUX TEPMHHOB, TAKUX KaK «CONEPIKUTY,
«BKJIFOYAET», «MMEET» M T.JI., KaK CIeAyeT MOHMMATh, MOAAEPKUBaeT Oojee y3KHEe TEPMHUHBI,
TaKHe KaK «COCTOSIIIUI U3», KCOCTOSIIIUHN TIO CYIIECTBY M3», KCOCTOSIINUN (PaKTHUECKH H3» U T.J.

[00121] Takum oOpa3om, 0OBeM 3alUTHl HE OTrPAHUYEH OIMHUCAHUEM, H3JIOKEHHBIM
BBILIIE, & OTPAHMYEH TOJIBKO TNpHUBENEHHOH nanee (HopMyJsiol H300peTeHHs, W 3TOT 00BeM
BKJIFOYAET BCE JKBHBAJIEHTHI npeamera (opmynbl uzodperenus. Kaxnaplii myHKT (GopMyJibl
BKJIFOUEH B ONMCAHME KaK BAPUAHT OCYLIECTBICHUS HACTOALIEr0 n300peTenus. Takum oOpaszom,
¢dopmyna M300peTeHHs! SBISIETCS JOTOJHUTENbHBIM ONMCAHUEM U JOTIOJIHEHHEM K BapHaHTaM
OCYIIECTBIIEHHs] HacTosiero nu3odpereHus. OOCyXIeHHE CCbUIKM HE SIBISIETCS NMPU3HAHUEM
TOT'0, YTO OHA COCTABJISIET NMPEALIECTBYIOIIUN YPOBEHb TEXHUKHU JUJIs1 HACTOSIIIEr0 M300peTeHus,
0CcOOEHHO JIFOOOH CCBUIKH, KOTOpas MOXKET MMEeTb AaTy NMyOJMKaluy IMOCie AaThl MPHOPHUTETa
9TOM 3asBkU. ONUCaHMs BCEX NMATEHTOB, MATEHTHBIX 3asIBOK U MyOJUKALMH, TPOLUTHPOBAHHBIX B
JAHHOM JOKYMEHTE, BKJIFOUEHbI B HACTOSIIIUIN JOKYMEHT OCPEACTBOM CCBUIKHM B TOW CTENEHH, B
KOTOPOW OHM TNPENOCTABISIIOT HIUIIOCTPATHBHBIE, NMPOLEAYPHBIE WJIN APYrHE IMOAPOOHOCTH,
TOTIOJNTHSIFOIINE M3JI0KEHHOE B U300PETEHUH.

JlonoJTHUTEIbHOE ONHCAHUE

[00122] KoHKkpeTHBIE BapuaHThl OCYLIECTBJICHUS, PACKPBITHIE BBILIE, SBISIOTCS TOJBKO
WITFOCTPATHBHBIMU, TOCKOJBKY HAcToOsiee H300peTeHHe MOXeT ObITh MOAM(UIUPOBAHO U
pear30BaHO Ha MPAKTUKE PA3JIMYHBIMH, HO SKBUBAJIEHTHBIMHU CIIOCOOAMHU, OYEBHIHBIMHU JIJIS
CHEeLUAIMCTOB B JAHHOW OOJACTU TE€XHUKH, MOJB3YIOLINXCS MPEUMYIIECTBAMU H3JIOKEHHBIX B
onucanuu uaen. Kpome Toro, He npeanosaraeTcsi HUKaAKUX OrPpaHUYEHUI B OTHOLIEHUU AeTajlen
KOHCTPYKLMU WJIM Ha3HAUY€HHUs, MOKA3aHHBIX B JIOKYMEHTE, KPOME TeX, KOTOpble OMMCaHbI B
dopmyne muzobperenust Huxke. CrenoBaTeNbHO, OYEBHIHO, YTO KOHKPETHbIE WILTFOCTPATHBHBIE
BaPUAHTHI OCYLIECTBIICHHS, PACKPBITHIE BBILIE, MOTYT OBITh N3MEHEHBI WJIM MOAU(PUIUPOBAHBIL, 1
BCE TaKWe M3MEHEHHUs PAcCCMATPUBAIOTCS B Ipefenax o0beMa U CYI[HOCTH HACTOSIIErO
n300peTeHusl. AJBTEPHATUBHBIE BAPUAHTBI OCYIIECTBIIEHHS, KOTOPBIE SIBISIFOTCS PE3YJIbTaTOM
KOMOWHHUPOBAHHUS, UHTETPALIMN W/WUIM UCKJIIOUEHHUs MPU3HAKOB BAPHAHTA(OB) OCYINECTBIIECHUS,
TaK>Ke HaXOMATCS B Ipeaenax o0beMa pacKpbITHsA. XOTs COCTaBbl U CIIOCOOBI ONMHUCaHBI B Oosee

LIMPOKUX TEPMUHAX «UMEIOLIUNY», «COAEpKALUN», «HAXOMALIMUCSI» WIM «BKJIIOYAKO LU
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pa3NuYHblE KOMIIOHEHTBI WM CTAaOUH, COCTaBbl MU CHOCOOBI TAaK)KE€ MOTYT «COCTOSITh IIO
CYLLECTBY U3» WJIU KCOCTOATb U3» Pa3IMYHBIX KOMIIOHEHTOB U cTaauil. McnonpzoBanue TepmuHa
«HE00s3aTeNbHO» 1O OTHOLIEHHIO K JI0OOMY 3JI€MEHTY (OPMYJIbl O3HAYAET, YTO 3TOT 3JIEMEHT
ABIIIETCST HEOOXOAMMBIM MJIH, C APYrod CTOPOHBI, 3TOT 3JIEMEHT He TpeOyercs, mpuuyeM ode
aJIbTePHATUBBI HAXOIATCA B Tpenenax oobema (GopMyIibl H300peTeHus.

[00123] PackpbIThle BBIIIE YWUCIA U WHTEPBAJIBI MOTYT OTJIMYAThCS Ha HEKOTOPYIO
BeNU4YMHY. Beskuil pa3, xorma packpbIBaeTCss YHCIOBON HHTEPBAl C HIDKHUM IPENEIoM U
BEPXHHUM IPENEIOM, KOHKPETHO PACKPBIBAIOTCS JIFO00E YHCIIO U JI0OO0H BKIIOUEHHBIH UHTEPBAJL,
MOMAJaoUIMil B 3TOT HHTepBaJ. B dYacTHOCTH, KaXAbli HWHTepBal 3HaueHU (B Buze
«MPUOTU3UTETHHO OT a 10 MPUOTU3UTENBHO by WM, YTO SKBUBAJIEHTHO, IIPUOIU3UTENBHO OT a
70 b» WIH, YTO SKBUBAJIEHTHO, IPUOIU3UTENBLHO OT a-b»), PaCKPBITHIA B JAHHOM JOKYMEHTE,
KaK CJIelyeT NMOHUMATh, YKAa3bIBAET HA KAXKI0€ YUCIO M KKJBI WHTEPBAJ, BXOIALIMNA B Ooee
IIUPOKUH MHTEpBaN 3HaueHW. Kpome Toro, TepmuHbl B (hopMyJie M300pETEHHS UMEIOT CBOE
npocToe, OOBIYHOE 3HAUEHHUE, €CII WHOE SIBHO M YEeTKO HE ONpPENeseHO MaTeHTOOOIanaTeNeMm.
Kpowme Toro, HeonpeneneHHble apTHKIIN «a» WITH «any, UCMOJb3yeMble B (hopMyJie H300peTeHw s,
KaK OIpeNleJIEeHO B ONMCaHUM, O3HAYa0T OJIMH WJIM HECKOJIbKO 3JIEMEHTOB, KOTOPbIE OHU BBOJSIT.
Ecnu ecth kakoe-mubo mpoTUBOpeUre B HCIIOIB30BAHUN CJIOBA MJIM TEPMHUHA B 3TOM ONUCAHUH U
B OJIHOM WJIM HECKOJIbKMX MAaTeHTaxX WJIU APYTUX NOKYMEHTaX, CIEAYeT NMPUHATDH ONpeneeH s,
KOTOpPBIE COTJIACYIOTCS C 3TUM ONHUCAHUEM.

[00124] PackpbiTble B M300pETEHUH BaPUAHTHI OCYLIECTBJICHUS BKJIIOYAIOT CIEAYIOLINE
BApPHUAHTBI.

[00125] A: Cnocob mpon3BoncTBa 00ETHEHHOTO BOAOPOAOM CHHTE3-Ta3a, BKIIFOYAIOIIUH
B3aUMOJIEHICTBUE TIOCPEACTBOM pPEaKIMU KaTaJluTHieckoro dactuuHoro okucieHus (KYO)
cmecu pearenToB KUO B peakrope KHO ¢ mony4yennem o0eIHEHHOrO BOAOPOIOM CHHTE3-Ta3a;
rae cmech peareHToB KHO BKIIIOYaeT yriieBOAOPOAbI U KUCIOPO; IIe YIJIEBOIOPObI CONEPKAT
Oonpme yem wiu npubmusutensHo 3% wmon. Cp, ankaHoB, rae peakrop KUO conmepskut
katanusatop KUO; roe oOenHEHHBbI BOIOPOIOM CHHTE3-Ta3 COAEPIKUT BOIOPOI, MOHOOKCHI
yriepoja, TUOKCHI YIJIEpO/a, BOAY U HEMPOPEarupoBaBIINEe YIIIEBOIOPOBL, U I7ie O0€THEHHBIN
BOZIOPOAOM CHHTE3-Ta3 XapaKTepU3yeTCs MOJSIPHBIM OTHOIIEHHEM BOJOPOAAa K MOHOOKCHIY
yraepona (H,/CO) npubnusurensuo ot 0,8 o 1,6.

[00126] B: Cmnoco0, BxarovarmoImuii: (a) B3aUMONEHCTBUE TOCPEACTBOM PEaAKIIHH
karagutudeckoro yactuyHoro okucienus (KUO) cmecu pearentop KUO B peaktope KUO ¢
NOJIy4eHHEM OOEIHEHHOrO BOAOPOAOM CHHTe3-ra3a, rue cMech peareHtoB KUO conmepkut
YIIEBOAOPOABI U KUCIOPOX;, TI€ YIIEBOAOPOABbI CoAeprKaT OOJbIIe YeM WM MPUOIH3UTEIHHO
3% wmon. C,, ankaHoB; rae peakrop KUO comepskut karanmsatop KUO; roe obOemnHeHHBbIH
BOJIOPOZIOM CHHTE3-Ta3 COAEPKUT BOJAOPOA, MOHOOKCH. yriepona, nuokcun yriepoxna (CO,),
BOJIy U HENpPOpEearupoBaBIINE YIJIEBOAOPOAbI, M Ine OOeAHEHHBIH BOIOPOJOM CHHTE3-ra3
XapaKTepU3yeTcsi MOJSIPHBIM OTHOLIEHHEM Boaopoja K MoHookcuny yriepoga (Hy/CO)
npubnusutensHo ot 0,8 mo 1,6; (b) HeoOs3aTenbHo BBenenue CO, B peakrop KUO; roe cmech

pearentoB KHO xapakrepusyercst MossipubiM otHommenueM COs k yriepony (CO2/C) B cmecu
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pearearoB KHO Gonpiue yem uinu paBHbIM npuOIm3uTeapHO 0,5:1, rae MOJsIpHOE OTHOLIEHHE
CO,/C o3nauaer obmee koimuecTBo Mojieir CO, B cMeCH peareHTOB, MONEJeHHOe Ha odIuee
konndecTBo Mosel C B yrieBoJOpOaax B CMECH PEareHTOB; U (C) MCIIONb30BaHHUE, 110 MEHbLIEH
Mepe, 4acTH OOE€IHEHHOrO BOAOPOAOM CHHTE3-ra3a B pACIONOKEHHOM HIXKE IO IOTOKY
HpoLecce CHHTE3a, I PACIIONIOKEHHbIH HI)KE MO MOTOKY IMPOLECC CHHTEe3a BBIOpaH U3 IPYIIIbI,
BKJIFOYAKOLIEH Crmoco0 CHHTE3a YKCYCHON KHCIOTBI, CIOCOO CHHTE3a AUMETHIIOBOTO 3¢upa,
OKCOCHHTE3 aMn(paTUIeCKUX aJIbAECIHIAOB H/UIN CIIUPTOB U UX KOMOMHAIIH.

[00127] C: Cucrema XUMHYECKOrO CHHTE€3a, BKIOYamomas: (a) peaxkTop
KatanuTHueckoro yactuyHoro okucienuss (KYO), copmepxammii karammzarop KUYO wu
paboTaromuii 1J1st TOJAy4YeHUs: 00ETHEHHOTO BOIOPOJIOM CHHTE3-Ta3a u3 cMecu peareHToB KUO,
rae cMech peareHToB KHO conmep KuT yriaeBogOpOAbl U KUCIOPON; I/I€ YIIIEBOAOPOIbI COAEPIKAT
Oonpine yeM win npuOIM3uTeIbHO 3% Mot Co, ankaHOB; rae 0OeIHEHHbIH BOJOPOAOM CHHTE3-
ra3 COHEpPXKUT BOIOPON, MOHOOKCHI yriepoxa, nauokcun yriaepoma (CO,), Bomy wu
HEeTPOpPEearupoBaBIINEe  YIJIEBOAOPOABl, W TAe OOEOHEHHBIH BOXOPOIOM  CHHTE3-Ta3
XapaKTepU3yeTCcsi MOJSIPHBIM OTHOIIEHHWEM BoAopoma K MoHookcuny yriepoma (Hy/CO)
npubnusutensHo oT 0,8 no 1,6; u (b) pacnonokeHHYIO HIXKE MO MOTOKY YCTAHOBKY CHHTE3a,
BBIITOJIHEHHOE C BO3MOJKHOCTBIO TOJYYEHHS XUMHYECKOrO NMPOAYKTA, MO MEHbIIEH Mepe, U3
4acTH OOENHEHHOrO0 BOAOPOAOM CHHTE3-ra3a, NPUYEM pPACIIONIOKEHHBIH HIDKE IO TOTOKY
IpoIecC CHUHTe3a BBIOPaH M3 TPYMIbL BKJIIOYAOLIEH CIIOCOO0 CHHTE3a YKCYCHOM KHCIIOTBHI,
croco0 CHMHTe3a TUMETHIIOBOTO 3(Upa, OKCOCHHTE3 alu(paTUIeCKUX albJeTHI0B W/ WIN CIIUPTOB
U UX KOMOWHALINH.

[00128] Kaxnbili u3 BapuaHTOB ocywecTsieHus A, B u C MoxeT UMeTb OAUH WIH
HECKOJIbKO NPUBEAEHHBIX HUKE JTOTIOJHUTEbHBIX 3JIEMEHTOB.

OnemeHT 1 rae yrineBOOOpPOABI BKJIIOYAOT METaH, NPUPOAHBIA Ta3, CXKMXKEHHBIH
NPUPOIHBIN ra3, CxkwkeHHbIH HedTsHoM ra3 (CIII), mnomyTHbIi ra3, ycTbeBOH ras,
oOoraieHHbIH ra3, napaguHbl, CJIAHLEBBIN ra3, CIaHLEBbIEC JKUAKOCTH, OTXOASIIHUN ra3 QIroua-
katanutrueckoro kpekunra (PKK), TexHomorumueckue raspl HedrenepepaOOTKH, OTXOASIIUE
rasbl HedTenepepadOTKH, TbIMOBBIE Ia3bl, TOILIMBHBIN I'a3 U3 KOJUIEKTOPA TOIUIMBHOTO Ta3a MJIH
WX KOMOWHALIWH.

OneMeHT 2: T1e YIIIeBOAOPOAbI BKIFOYAIOT 3TaH B KOJMYECTBE OOJIbINE YEM WUJIH PABHOM
npuOIU3NTENBEHO 4% MOJI.

OneMeHT 3: rae YrieBOAOPOABl BKJIIOYAIOT MPOMAH B KOJIWYECTBE OOJNbIIE YeM MU
paBHOM NPHUOIMZUTENTHHO 4% MO

OneMeHT 4: rae yrieBOAOpOABlI COoAep)kaT OyTaHbl B KOJNWUYECTBE OOJBLIE 4YeM MU
paBHOM NPHUOIM3UTENTHHO 3% MO

OneMeHT 5: rne KoHBepcHs yrieonoponos B peaktope KUO Oosnblne ueM KOHBepCHUs
yraesogoponoB B peakrope KHO B aHalIOrMYHOM BO BCEM OCTAJIbHOM IPOLIECCE, KOTOPBIH
NPOU3BOIUT OOETHEHHBIH BOXOPOAOM CHHTE3-Ta3 U3 YIIIEBOAOPOAOB, COAEPIKALINX MEHBIIE YeM
npubnusuTensHo 3% Mo, Coy aJKaHOB.

OnemeHT 6. rae cMmech peareHToB KUO NOMOSHUTENBPHO COAEPIKUT AMOKCHUI yriepoaa
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(CO»); u roe cmech pearentoB KUO xapakrepusyercst MoJisipabiM oTHOImeHueM COs k yriiepony
(CO,/C) B cmecu pearentoB KUO Oombme yemM wuiu paBHbIM npubnusurensHo 0,5:1, rae
mouisipHoe oTHotneHne CO,/C o3Havaer obmee koamuectBo mojieii CO, B CMeCH peareHTOB,
nozieJIeHHOe Ha ob1ee konndecTBo Moielt yriepona (C) B yriieBonopoaax B CMECH PEareHTOB.

Onemenrt 7: rae koaudectBo CO, B cMecu pearenToB KHO Hinke uem xonuyectso CO; B
cmecu peareHToB KHO B aHaJIOrMYHOM BO BCEM OCTAJBbHOM IIPOLIECCE, KOTOPBIM NMPOU3BOAUT
oOelHEHHBI BOJOPOJOM CHHTE3-Ta3 W3 YIJEBOAOPOAOB, COAEPKALIMX MEHbIIE YeM
npub3uTeNbHO 3% Mout. Co, alKaHOB.

Onement 8: rae peakrop KUO xapakrtepusyercsi, Mo MeHbIIeH Mepe, OTHUM pabodum
napamerpom KUO, BbIOpaHHBIM M3 TPYIIBIL, cocTosiedl u3 Temmeparypel peareHToB KHO
npubmmsuTensHo ot 100 mo 500°C; maenenuss KHO npubnusurensuo ot 20 no 80 Gap(usb.);
Bpemenn koHtakta KUO mpubnusurensHo ot 0,001 MusuucexkyHnbl (Mcek) 10 5 cekyHA (cek);
MOJIIPHOTO OTHOmeHus yriaepona k kuciopony (C/O;) B cmecu pearentoB KUO
npudmmsuTensHo ot 0,5:1 o 3:1, roe momsipHoe otHotneHne C/O, o3HadaeT odinee KOJIMYeCTBO
moneii yrinepona (C) yriieBogopoioB B CMECH PEareHTOB, MONEJeHHOe Ha O0lnee KOJIHMYECTBO
modeit kucnopona (O,) B cMecH peareHTOB, MOJIIPHOTO OTHOIIEHUS! BOASIHOTO Tapa K Yriiepony
(IT/C) B cmecu pearernroB KHO menbme yem npuOimsutenbHo 0,6:1, roe MonsipHOE OTHOLIEHHE
IT/C o3nauaer obmee komudecTBo Mmojeit Boasl (H,O) B cMecu peareHTOB, MOAEIEHHOE HA
obmee kommyectBo Moyied yriepoma (C) B yrieBomopogax B CMECH pEareHToB, U UX
KOMOMHALIHIA.

OneMeHT 9: NOMOJHUTENbHO BKJIIOYAKOMIWA: (1) W3BJICUEHHE BBIXOASALIErO IOTOKA
peaktopa KHO u3 peakropa KUO, rae Bbxopsmuii notok peakropa KHO coxmep:xut Bomopox,
MOHOOKCHUJ yIJIepoa, AMOKCUA YIJIepoaa, BOAY U HENpOpearupoBaBIINe yIIeBOAOPOAbI, U I1ie
BeIXOAALINH NMOTOK peakropa KUO xapakrepusyercst MonsipHbiM oTHomeHueM Ho/CO Oombiie
yem npubmmsurenbHo 1,6, u (i) momady, Mo MeHbLIEH Mepe, YacTH BBIXOISINEro MOTOKA
peaktopa KUO B peaktop oOpaTHO# koHBepcuu BomsHoro raza (r-WGS) ¢ monydenuem
O0€HEHHOTO BOJOPOAOM CHHTE3-ra3a, B KOTOPOM YacTh BOJOPOJAA BBIXOASILIETO MOTOKA
peaktropa KYO pearmpyer ¢ nOWoKcHaoM yriepoma mnocpenctsoM peakunn r-WGS ¢
o0pa3oBaHHEM BOJIbI 1 MOHOOKCH/IA YTJIEPOa.

OnemeHT 10: NONMOJHHUTENBHO BKIIOYANOIMUI BBEIEHHE IONMOJHUTENBHOTO JIUOKCHIA
yriepona B peakrop r-WGS.

OnemeHT 11: NOMOJHHUTENHPHO BKIIOYAIOIIMN: (@) W3BJEUEHHE BBIXOMAIIETO IOTOKA
peaktopa r-WGS u3 peakropa r-WGS, rae seixopsimmmii motok peaktopa r-WGS copepskur
BOJIOPOZ, MOHOOKCHJ VyIJiepona, MHOKCHA VYIJepona, BOIY W HENpPOpeardpOBaBIIUE
yraesogopoasl, u (b) ynaneHue, Mo MeHbIIEH Mepe, YacTH BOABl W3 BBIXOMSLIETO IOTOKA
peakropa r-WGS ¢ nmonydeHnemM 00eTHEHHOTO BOJOPOJIOM CUHTE3-Ta3a, I7ie KOJMYEeCTBO BOABI B
BBIXOZSIEM TMOTOKe peakropa r-WGS Oosbine, 4yeM KOJIMYECTBO BOABI B OOETHEHHBIM
BOJIOPOJIOM CHHTE3-Ta3e.

OnemeHT 12: moMONHUTENBHO BKIOYAOMUi: (1) KOHTaKTUPOBAHUE YACTU BBIXOJSINETO

notoka peakropa KHO, no MeHblIeil Mepe, ¢ 4aCThIO BBIXOASALIErO NMOTOKa peakropa r-WGS ¢
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NOJIy4eHHEM OOBEAMHEHHOTO BBIXOJSIIETO MOTOKA, U (2) yoaneHue, Mo MEHbLIeH Mepe, YacTH
BOJIbI M3 OOBEAMHEHHOTO BBIXOJALIETO IMOTOKA C MOJyYeHHeM O0€IHEHHOTO BOIOPOIOM CHHTE3-
rasa, rie KOJIWYeCTBO BOAbl B OOBbEAMHEHHOM BBIXOSINEM IOTOKE OOJbIIE, YeM KOJHUYECTBO
BOJIbI B O0O€IHEHHOM BOJIOPOJIOM CHHTE3-Ta3e.

OneMmeHT 13: HCKIIOUEHHME CTaJUU BBENEHUS, IO MEHbLIEH Mepe, YacTH BBIXOJSINEro
notoka peakropa KHO w/unu, nmo meHbliel Mepe, 4acTu 0OEAHEHHOTO BOZOPOOM CHHTE3-ra3a B
y3eJ1 U3BJICYEHUs BOJOPOJA, YTOObI YMEHBIIUTh KOJIUYECTBO BOJOPONA B BBIXOISINEM IMOTOKE
peakropa KHO w/umu 06eTHEeHHOM BOIOPOIOM CUHTE3-Ta3e, COOTBETCTBEHHO.

OnemeHnt 14: roe vacth nuokcuaa yriepona B peakrope KUO moxsepraercst peakuuu
oOpaTHOU KOHBepcUU BOISHOrO rasza (r-WGS), TeM caMbiM yMeHbIIasi KOJIMYECTBO BOAOPOAA B
00eTHEHHOM BOJIOPOJIOM CHHTE3-Ta3e.

OneMeHT 15: MOMONHUTENPHO BKIFOYAOIINIA UCTIONBb30BAHUE, MO MEHbINEH Mepe, 4acTh
00€eTHEHHOTO BOJOPOJIOM CHHTE3-Ta3a B PACIOJIOKEHHOM HUXKE O MOTOKY MPOIIECCe CHHTE3A.

OnemeHT 16: TOe pacroNOKEHHBI HU)KE 1O IOTOKY IMpPOLECC CHHTEe3a BBIOpaH W3
IPYIIBI, BKJIKOYANOIIEH CHOCO0 CHHTE3a YKCYCHOH KHCIOTBI, CIIOCOO CHHTE3a JUMETHUIIOBOTO
3¢upa, OKCOCHHTE3 ANMU(paTHIECKUX aJIbAETUAOB H/IIH CIIUPTOB M UX KOMOWHAIINH.

Onement 17: rme (i) koHBepcusi yriieBoaopomoB B peakrope KUO Oosbine, dem
KOHBepcHsi yriaeBozoponoB B peakrope KUO B aHaJIOrMYHOM BO BCEM OCTAIBHOM MPOIECCE,
KOTOPBII NPOU3BOAUT OOETHEHHBI BOXOPOJOM CHHTE3-Ta3 M3 YIJIEBOIOPOIOB, COAEPIKALINX
MeHbIe yeM npudmmsurensHo 3% wmon. C,, ankaHos;, w/umm (ii) xommdectBo CO, B cMmecH
pearentoB KHO Hmske, uem xonudectBo CO, B cMecu pearentoB KHO B apyrom aHajioruuHom
BO BCEM OCTaJIbHOM IIPOLIECCE, KOTOPBIH MPOU3BOAUT OOENHEHHBIH BOAOPOAOM CHUHTE3-Ta3 U3
yIJII€BOAOPOAOB, COAEPIKAIINUX MEHbIIIE YeM NpuOnu3uTenbHo 3% Mo, Co, aJKaHOB.

Onement 18: rae peakrop KUO xapakrepusyercsi, Mo MeHbIIEH Mepe, OMHUM pabodnM
napamerpoM KHO, BBIOpaHHBIM U3 IPYMIIbI, COCTOSIEH U3 TeMnepaTypbl cmecu pearenTos KUO
npubmmsuTensHo ot 100 o S00°C; masienuss KUO mpubnusurtensro ot 25 mno 80 Gap(usb.);
Bpemenn koHtakta KUO mpubnusurenpHo ot 0,001 MusucexkyHabl (Mcek) 10 5 cekyHn (cek);
MOJIIPHOTO OTHOWEeHus yriaepona k kuciopony (C/O;) B cmecu pearentoB KUO
npudmmsuTensHo ot 0,5:1 mo 2:1, roe monsipaoe otHotnenune C/O, o3HadaeT odiee KOJIHMYECTBO
moueii yriepona (C) B yrieBogoponax B CMECH PEeareHTOB, MOJENIEHHOe Ha O0Iee KOJIHMYECTBO
modeit kuciopona (O,) B cMeCH peareHTOB, MOJIIPHOTO OTHOIIEHUS] BOASIHOTO Tapa K yIriepony
(IT/C) B cmecu pearentoB KUHO menbine yem npubdniusureapbHo 0,25:1, rae MosipHOEe OTHOLIEHHE
IT/C o3Hauaet obmiee koaudecTBo Mojielt Boael (H,0) B cMecu peareHTOB, ONeNIeHHOE Ha o01ee
KoJM4ecTBO Moneit yriepona (C) B yriieBogopoaax B CMECH PEareHTOB; U X KOMOWHAIINH.

OnemenT 19: (1) He BKITFOYAOMIME YCTPONCTBO IJIsi M3MEHEHHSI MOJISIPHOTO OTHOLICHHSI
H,/CO B 0b6emqHEHHOM BOIOPOIOM CHHTE3-ra3e Mexay peakropoM KHO u pacrnonoskeHHON HIKe
MO TIOTOKY YCTAHOBKOW CUHTe3a, (11) ComepsKallnii yCTPOMCTBO OOpaTHON KOHBEPCUH BOISHOTO
rasa B KauecTBe €JUHCTBEHHOI'O yCTPOWCTBA JUIsl M3MEHEeHus: MoJisipHoro otHouenuss Hy/CO B
0o0eIHEHHOM BOJIOPOJIOM CHHTE3-Ta3e Iepel] PACIONOKEHHOM HU)XKe MO MOTOKY YCTaHOBKOH

cuHTe3a, wid (ii1) He BKIIIOYAIOUIUN YCTPOWMCTBO, BBIMIOJHEHHOE C BO3MOXHOCTBIO YAAJICHUS
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NOTOKa BOAOpPOAa M3 OOEOHEHHOTO BOAOPOAOM CHHTe3-raza Mexnay peaktopom KUO u
PacMoIOKEHHON HIKE MO MOTOKY YCTAHOBKOHN CHHTE3A.

[00129] XoTs npeacTaBieHbl U ONMUCAHBI IPEANOYTUTENbHbIE BAPUAHTHI OCYLLECTBIICHMUS
n300peTeHns], X MOAU(PHUKALIMYA MOTYT OBITh BBIIOJIHEHB! CIIELIMAIUCTOM B TaHHOH oOnactu 0e3
OTKJIOHEHUS] OT wuaed osrtoro wuszodOperenus. OmnucaHHble B H300PETEHUH BapUAHTHI
OCYIIECTBJICHUS SIBJIIIOTCSL TOJBKO TUMUYHBIMH M HE IPEJHA3HAYEHbl IJIs1 OrPaHUYECHMUS.
Bo03MOXHBI MHOTHE H3MEHEHHSI U MOIU(HUKALNN PACKPBITOrO H300pEeTEeH s, KOTOPBIE HAX ONSATCS
B Ipezieniax oobeMa H300peTeHuUsI.

[00130] MHoro4mciaeHHble apyrue MOTU(PUKALMK, SKBHBAJCHTbI M aJbTEPHATHBbI
CTaHyT OYEBHIHBIMHU JUIsI CLIELIMAIMUCTOB B JAHHON 00JIACTU TEXHUKH, KaK TOJIbKO MPHUBEICHHOE
BBILIIE OMHCAaHUE OyAeT TMOJHOCTBbIO oueHeHo. Ilonpa3syMeBaercs, YTO MPUBEICHHYIO HUXKE
dopmyny u300peTeHus CleAyeT HHTEPIPETUPOBATh KaK OXBATBHIBAIOLIYKD BCE TaKue
MOIU(UKAIMK, SKBUBAJICHTHI U AJIbTEPHATHUBBL, ITle 3TO NPUMEHHMO. COOTBETCTBEHHO, 00BEM
3allUThl HE OrpaHUYEH IPHUBEIECHHBIM BBILIE OMHUCAHHUEM, a OTPAHHWYEH TOJbKO NMPUBEAEHHOMN
HIDke (QopMysioil M300peTeHus, KOTopas BKIIIOYAaeT BCE HKBHUBAJIECHTHI mIpeaMera (hopmyibl
nu3o0perenust. Kaxxaplii myHKT (GOpMyJibl BKIIIOUEH B OMUCAHWE KaK BAPUAHT OCYINECTBIICHHS
HacTosero n3odperenusi. Takum obpazom, hopMyia H300PETEHHUS SIBJISIETCS TOTIOJTHUTEIbHBIM
OMUCAHNEM U JIOTIOJIHEHHEM K MOAPOOHOMY ONMHUCAHUIO HAcTosmero m3odperenus. OmmcaHus
BCEX IIaTEHTOB, IATEHTHBbIX 3asBOK W NyOJHKAUMH, LUTUPYEMbIX B HAHHOM JIOKYMEHTE,

BKJIFOU€HO B JOKYMEHT IMOCPEACTBOM CCBUIKH.
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D®OPMYJIA U3OBPETEHUS

1. Cnocob6 mnpousBoacTBa OOEIHEHHOTO BOIOPOAOM CHUHTE3-Ta3a, BKIFOYAOLIHI
B3aUMOJIEHICTBHE TIOCPEACTBOM pPEaKIMU KaTaJluTHueckoro yactuuHoro okucierus (KYHO)
cmecu pearenToB KHO B peakrope KHO ¢ nmonydyenneM oOeHEHHOTO BOIOPOIOM CHHTE3-Ta3a,
rae cmech peareHToB KHO conep kUt yriaeBogopoabl U KUCIOPOL, Il YIJIEBOAOPOIbI CONEPKAT
Oonbie uyem wau npubnusurenbHo 3% wmon. Co, ankaHoB, rae peakrop KUO comepskur
katammszarop KYUO; roe oOenHEeHHbIH BOJOPOXOM CHHTE3-Ta3 COAEPIKUT BOAOPOXA, MOHOOKCHJ
yriepoja, TUOKCH] YIJIEPOAa, BONY U HEMPOPEarupoBaBLINe YIIIEeBOAOPOAbI, U rAe 0O0eTHEHHBbIH
BOJIOPOJIOM CHHTE€3-Ta3 XapaKTEePU3yeTCs MOJISIPHBIM OTHOIIEHHEM BOIOPONAa K MOHOOKCHIY
yraeponaa (H,/CO) npubnuzurensho ot 0,8 1o 1,6.

2. Cnocob mo m. 1, B KOTOPOM VYIJIEBOAOPOABI BKJIKOYAIOT METaH, MPHPOIAHBIA Tras,
COKIDKEHHbIE TPUPOHBIE Ta3bl, CXKIDKeHHBIH HedTsHoi ra3 (CIID), momyTHBIH ra3, ycTheBOU ras,
oOoraieHHbIi ra3, napapuHbl, CJIAHLEBBIN ra3, CIAHLEBbIC JKUAKOCTH, OTXOMSIIUN ra3 (Irons-
karamutrueckoro kpekunra (PKK), TexHomormueckue raspl HedrenepepaOOTKH, OTXOASIIUE
rassl HedTenepepadOTKH, TbIMOBBIE I'a3bl, TOILIMBHBIN a3 U3 KOJUIEKTOPA TOIUIMBHOTO Ta3a MIIH
UX KOMOWHALIHH.

3. Cnocob mo mroboMy u3 mm. | U 2, B KOTOPOM YIJIEBOIOPOABI COAEPKAT 3TaH B
KOJIM4ecTBe OOJNbIIE YeM HJIM PAaBHOM MPUONN3NTENBbHO 4% MO, B KOTOPOM YTJIEBOIOPOIIBI
CoZepKaT TPOIaH B KOJNMUYECTBe OONblle YeM WM paBHOM mnpubnmsutenbHo 4% MO, B
KOTOPOM YIJIEBOAOPONBI COAEp)KaT OyTaHbl B KOJWYECTBE OOJbIIE YeM HJIH PaBHOM
npubnu3NTENBHO 3% MOJIL.; MM UX KOMOMHALHIO.

4. Cnocob mo mobomy u3 nm. 1-3, B KOTOPOM KOHBEPCHS YIJIEBOAOPOAOB B PEAKTOPE
KYO OGonbiue, yem koHBepcusi yriieBomoponoB B peakrope KUO B aHaIOrm4HOM BO BCEM
OCTaJIbHOM TIpOLiecCe, KOTOPBIH MPOM3BOAMT OOETHEHHBbI BOMOPOAOM CHHTE3-Ta3 U3
YIJIEBOOPOAOB, COAEPIKAIINX MEHbIIE YeM MPHONN3UTEIbHO 3% Mo, Co, alIKaHOB.

5. Cnocob mo nmobomy u3 mm. 1-4, B kotropoM cMech pearenToB KUO momoiHUTETBHO
cogepxut quokcun yriepoaa (CO,); u rane cmech pearentoB KHO xapakTepusyercsi MOJIIPHBIM
orHomenueM CO, k yriepony (CO,/C) B cmecu pearentoB KUO Oomblie 4eM WM PaBHBIM
npubnusutensHo 0,5:1, roe monsipHoe oTHomenue CO,/C o3Hayaer olriee KOJTUYECTBO MOJIEH
CO, B cMecu peareHTOB, MONeNEHHOe Ha of0mee komudectBo Mojei yraepoma (C) B
yTJIEBOOPOAAX B CMECH PEAreHTOB.

6. Cnocob mo m. 5, B kotopoM kojmuectBo CO, B cmecu pearentoB KUO Hmke, uem
koiuuectBo CO, B cmecu peareHtoB KUO B aHajJOrMuHOM BO BCEM OCTajJbHOM IIpOLIECCE,
KOTOPBII NPOM3BOAUT OOETHEHHBI BONOPOAOM CHHTE3-Ta3 M3 YIJIEBOIOPOIOB, COAEPIKALINX
MeHbIIe 4eM npudu3uTebHo 3% Mo, C,, aTKaHOB.

7. Cnocod® mo mobomy u3 mm. 1-6, B kotopom peaktop KUO xapakrepusyercs, mo
MeHbIIeH Mepe, omHUM padouum mapamerpoM KYO, BBIOpaHHBIM M3 TPYMIbL, COCTOALIEH U3
temrieparypbl pearentra KUO mpubnusurensno or 100 go 500°C; paenmenuss KYO
npudmmsuTensHo ot 20 no 80 Oap(u30.); Bpemenu konrakra KUO mpubmmsurensuo ot 0,001

MUJUTUCEKYHIbI (MCEK) A0 5 CeKyHI (CeK), MOJSIPHOTO OTHOIIEHUS YIrjiepoja K KHCIOPOIY
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(C/0,) B cmecu pearentoB KUO mpubmmsurensro ot 0,5:1 go 3:1, rae MonsipHOE OTHOLIEHHE
C/O, o3nagaer obuiee xonudectBo mouieit yriepona (C) B yrieBogoponax B CMECH PEareHTOB,
nosieJieHHoe Ha obimee kosudecTBo Mosel kuciopona (O,) B cMeCH peareHTOB, MOJIIPHOTO
otHomeHuss BopstHoro mapa k yriepoay (I/C) B cmecu pearentoB KUO wmeHbine dyem
npubnusutensHo 0,6:1, rne monsipHoe orHoueHue [1/C o3Hauaer obiee KOJUUECTBO MOJIEH
Bonel (H,O) B cMmecu peareHTOB, mojeneHHOe Ha oOuiee konudecTBo mojel yriepoaa (C) B
yIJIEBOJOPOAAX B CMECH PEAreHTOB; U NX KOMOMHALIMIH.

8. Cnocob mo mobomy u3 mm. 1-7, HONOJHUTENBHO BKIOUArOIMi: (1) M3BJIEYEHUE
BbIxOAsero noroka peakropa KHO u3 peakropa KUO, raoe Beixonsmuii notok peakropa KUO
BKJIFOYAET BOAOPOA, MOHOOKCHA YyIJIepoa, AMOKCUA YIJIepoaa, BOLY U HENpOpeardpOBaBIIUE
yIJIeBOAOPOABI, W TIA€ BBIXOASAMUN mNoToK peakropa KYO xapakrepusyercss MOJISPHBIM
otHomeHneM H,/CO Gomnpie yem npudnusurensro 1,6; u (1) momady, Mo MEHbLIEH Mepe, YacTH
BbIXOAsIIero motoka peakropa KUO B peakTop obpaTHo# koHBepcuu BoasiHOTO raza (r-WGS) ¢
NOJIy4eHHEM OOEIHEHHOrO BOJOPOIOM CHHTE3-Ta3a, B KOTOPOM YacThb BOAOPOAA BBIXOISINErO
notoka u3 peakropa KHO pearupyer ¢ Auokcuaom yriepoaa nocpenctsoM peakuuu r-wWGS ¢
o0pa3oBaHHEM BOZIbI 1 MOHOOKCH/IA YTIIEPOa.

9. Crocob mo 1m. 8, Takke BKIIOYAIOUIMI BBEAEHUE NOMOJHUTEILHOIO IUOKCHIA
yriepona B peakrop r-WGS.

10. Crmoco6 mo m. 9, Takke BKIIIOHAOLIMH: (a) M3BJIEYEHHE BBIXOMISLIETO IMOTOKA
peaktopa r-WGS u3 peakropa r-WGS, rae seixopsimmii nmotok peaktopa r-WGS copepskur
BOJIOPOZl, MOHOOKCHJ YIJIepOna, IUOKCHJI VyIJIepona, BOAY U  HEMpopearupoBaBIINeE
yraesogopoasl, u (b) ymaneHue, mo MeHblIeH Mepe, YacTH BOABl M3 BBIXOIALIErO ITOTOKA
peaktopa r-WGS ¢ nonydeHrneM o0eTHEHHOrO BOJOPOAOM CHHTE3-Ta3a, Il KOJMYECTBO BOJBI B
BBIXOAALIEM IOTOKe peakropa r-WGS Oonblue, 4eM KOMMUECTBO BOABI B OOEIHEHHOM
BOJIOPOJIOM CHHTE3-Ta3e.

11. Cnoco6 mo m. 10, Taxke BmOYaromui: (1) KOHTAKTUPOBAHUE YACTH BBIXOSILETO
notoka peaktopa KUO, nmo meHbleil Mepe, ¢ 4acThiO BbIXOASIUI MoToKa peakTopa r-WGS ¢
NOJIy4eHHEM OOBEAMHEHHOTO BBIXOJSIIETO MOTOKA, U (2) ynajeHue, o MEeHbLIeH Mepe, YacTH
BOJIbI M3 OOBEAMHEHHOTO BBIXOJSLIETO MOTOKA C OJYYeHHEM O0ETHEHHOTO BOJJOPOJIOM CHHTE3-
rasa, rae KOJIMYeCTBO BOIbl B OOBEAMHEHHOM BBIXOSINEM IOTOKE OOJbLIE, YeM KOJHUYECTBO
BOJIbI B O0€THEHHOM BOJIOPOJIOM CHHTE3-Ta3e.

12. Croco6 mo m. 11, UCKIFOYAIOIUNA CTaauI0 BBEACHHS, MO MEHBbIIEH Mepe, YacTh
BbIXOZsIIEro noroka peakropa KUO w/vnm, mo MeHbluel Mepe, 4acTu 00eTHEHHOTO BOAOPOAOM
CHHTE3-Ta3a B Yy3€l M3BJICUYECHUS BOAOPOAA Ui YMEHBIIEHHUs KOJUYEeCTBA BOJOPOJA B
BbIXOMAmEeM moToke peakropa KYO w/mnmm  oOemHEHHOM  BOAOPOAOM  CHHTE3-Tase,
COOTBETCTBEHHO.

13. Crioco6 mo mobomy u3 mm. 1-12, B KOTOPOM 4acTh AMOKCHAA YIIIEPOAa B PEaKTOpe
KYO mnopesepraercs peakuun oOpaTHOM KOHBepcuu BonsHoro rasa (r-WGS), tem cambiM
yYMEHbIIIasi KOJIUYECTBO BOAOPOAA B 00ETHEHHOM BOJIOPOJIOM CHHTE3-Ta3e.

14. Cnioco0 mo mobomy u3 mm. 1-13, Takke BKIFOYAIOMINA UCTIOIB30BAHHE, IO MEHbLIEH
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Mepe, YacTH OOeIHEHHOrO BOAOPOAOM CHHTE3-ra3a B PACIONOKEHHOM HIKE IO IIOTOKY
npoIiecce CUHTE3a.

15. Crioco6 mo m. 14, B KOTOPOM PACIHOJIOKEHHBIH HIJKE IO MOTOKY IMPOLIECC CHHTE3a
BbIOpaH W3 TIPYMNIbL, BKIOYAOMEH Crnocod CHHTE3a YKCYCHOH KHCIOTBI, CIOco0 CHHTE3a
IUMETUIIOBOro 3(pupa, OKCOCHHTE3 anudaTHdecKux anbJernfioB W/WUIM CIUPTOB M HX
KOMOUWHALIMH.

16. Cioco0, BKIIFOYAFO LU

(a) B3aMMOIEINCTBHUE MOCPENCTBOM PEAKIMH KATAJIUTUYECKOrO YaCTUYHOTO OKHCJICHUS
(K4O) cmecu pearentoB KUO B peaktope KUO ¢ monydeHuem OO€THEHHOTO BOAOPOAOM
CHHTe3-Ta3a;, rae cMmecb peareHToB KUQO BkIOYaeT yriieBOAOPOAbI W KHCJIOPOX;, THAe
YIIEBOAOPOABI coiepskaT Ooblre yeM win npudausuTenbHo 3% Mo Co, aJIKAHOB; A€ PEaKTOP
KYO copmepxkutr xaramumzatrop KYO; rme oOemHEHHBII BOIOPOOOM CHHTE3-Ta3 COIEPIKHUT
BOJIOPOZ, MOHOOKCHA yriepoxa, auokcupa yriaepona (CO,), BOOy M HempopeardpoBaBIIUE
yIIeBOAOPOABl, M TAe OOENHEHHBIH BOJOPOAOM CHHTE3-Ta3 XapaKTepU3YeTCs MOJSIPHBIM
OTHOIIEHHEM BOIOpoaa k MoHookcuny yriepoaa (H,/CO) npubnmsurensho ot 0,8 o 1,6;

(b) neoOszatenbHo BBemeHne CO, B peaktop KUO, rme cmech pearentoB KUO
xapaktepusyercst MmojisipabiM otHoteaneMm CO, k yriepony (CO,/C) B cmecu pearento KHO
Oonpire yeM win paBHbIM npuOmmsurensHo 0,5:1, rne momsipHoe otHommeHue CO,/C o3HadaeT
obmee xonmmuecTBo Moie CO, B cMeCH peareHTOB, MOJETIEHHOE Ha o0lee KOJINYeCTBO MOJIEH
yraepoaa (C) B yrieBogoponax B CMECH PEareHTOB;

"

(c) ucnonb3oBaHUe, IO MEHbINEH Mepe, 4acTH OO€IHEHHOIO BOAOPOAOM CHHTE3-ra3a B
PACIIONIOKEHHOM HUXKE IO MOTOKY IPOLeCCe CHHTE3a, I'Zle PACIOJIOXKEHHBIH HIDKE IO TOTOKY
IpOLIECC CHHTE3a BBIOPAH M3 TPYMIIBI, BKIIOUAIOIIEH Crocod CHUHTE3a YKCYCHOH KHCIIOTHI,
crocod CHHTEe3a AUMETHUIIOBOTO 3(hUpa, OKCOCUHTE3 ali(paTHUECKUX aJIbACTUAOB W/ WIIH CIUPTOB
U UX KOMOWHALIUH.

17. Cnocobd mo m. 16, B xoropoM (i) KOHBepcus yrieBomoporoB B peakrope KUO
OoJblie, YeM KOHBepCcHs yriieBonopoaoB B peaktope KHO B aHaIOrHYHOM BO BCEM OCTaJIbHOM
nporecce, KOTOPBIH MPOM3BOAUT OOEIHEHHBIH BOJOPOIOM CHHTE3-ra3, W3 YIJIEBOAOPOMAOB,
coliepsKalnux MeHblne yeM npudnmsutenbHo 3% mon. Co, ankanos; w/wmm (i) konudectso CO;
B cMecu peareHToB KHO Huske, yem konuuectBo CO, B cmecu pearentoB KHO B aHanornuHom
BO BCEM OCTaJIbHOM IPOLIECCE, KOTOPBIA MPOM3BOAUT OOENHEHHBIH BOAOPOAOM CHHTE3-Ta3 U3
yII€BOAOPOAOB, COAEPIKAIINX MEHbIIE YeM npuonu3nuTenbHo 3% mon. Co, aJKaHOB.

18. Crioco6 no mmodomy u3 mmn. 16 u 17, B kotopom peakrop KHO xapakrepusyercs, 1mo
MeHbIIeH Mepe, ogHUM padouum mapamerpoM KYUO, BBIOpaHHBIM M3 TPYMIbI, COCTOSALIEH U3
temriepatypbl cMecu peareHToB KUO mnpubnusurensao or 100 mo 500°C; masnenms KUO
npubnusuTensHo ot 25 no 80 Oap(u30.); Bpemenu kontakra KHO nmpubmmsurensao ot 0,001
MIIJTMCEKYHIBI (MCEK) 10 5 cekyHA (CeK), MOJIIPHOrO OTHOIIEHHUS YIiepona K KHCIOPOAY
(C/0,) B cmecu pearentoB KUO mpubmmusurensHo ot 0,5:1 go 2:1, rae MonsipHOe OTHOIIEHHE

C/O, o3nagaer obuiee xkonudectBo moueit yriepona (C) B yrieBogoponax B CMECH PEareHTOB,
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nonejeHHoe Ha obmee komudecTBo Mosel kuciopona (O2) B CMeCH peareHTOB, MOJISIPHOTO
otHomeHuss BoastHoro mapa k yriepoay (I/C) B cmecm pearentoB KUO wmeHbinme dyem
npubnusutensHo 0,25:1, rne monsapHoe otHoeHue I1/C o3Hauyaer obuee KONIUYECTBO MOJEH
Bonel (H20) B cmecu peareHTOB, mojeseHHOe Ha oOmee konuuectBo moied yriepoxa (C) B
YIJIEBOOPOAAX B CMECH PEAreHTOB; U NX KOMOMHALIMI.

19. CucremMa XMMHUYECKOTO CHHTE3a, BKJIFOYAIOIIIAS:

(a) peakTop KataauTUYeckoro yactuyHoro okucienus (KHO), cogeprkaiumii katanauzarop
KYO u paboraromuii st mosnyueHust 00€IHEHHOTO BOIOPOIOM CHHTE3-ra3a U3 CMECH PeareHTOB
KYO; rne cmech pearerroB KHO comep:kuT yrieBOJOPOAbI U KUCIOPOM, TAE YrIeBOAOPOAbI
comepkat Oonbimie 4veM wiu npuOmm3uTenbHo 3% wmoa. C,, ankaHoB, rae OOeIHEHHBbIH
BOJIOPOZIOM CHHTE3-Ta3 BKJIIOYAET BOAOPOX, MOHOOKCHA yriepona, auokcup yriepona (CO,),
BOJIY U HENpPOpPEarupoBaBIINE YIJIEBONOPOABbI, M Ine OOeIHEHHBbIH BOIOPOAOM CHHTE3-ra3
XapaKTepU3yeTCcsl MOJSIPHBIM OTHOIIEHHEM BOAOpona K MoHookcuay yriepoga (H,/CO)
npudmm3uTensHo ot 0,8 no 1,6; u

(b) pacnonoXKEeHHY0 HIKE IO TIOTOKY YCTAHOBKY CHHTE3a, BBINOJHEHHYIO C
BO3MOKHOCTBIO TPOM3BOJACTBA XHMHYECKOTO TMPOAYKTA, IO MEHbLIEH Mepe, H3 YacTh
00eTHEHHOTO BOJOPOAOM CHHTE3-Ta3a, I7le PacIoIOKEHHBIH HUXKE 110 TMOTOKY MPOLECC CHHTE3a
BbIOpaH W3 TPYMIbL, BKIKOYAOIEH Crocod CHHTE3a YKCYCHOH KHCIOTBI, Crmocod CHHTE3a
OUMETHIIOBOrO 3(pupa, OKCOCHHTE3 aiu(aTUUeCKUX aNblAerufioB W/WIM CIOUPTOB H HX
KOMOWHALIHH.

20. Cucrema XMMHUYECKOr0 CUHTE3a 1o 11. 19:

(i) He BKIIOUANOIIAs YCTPOMCTBO Ay M3MeHeHus MmoisipHoro orHoumenus Ho/CO B
O00€IHEHHOM BOJIOPOAOM CHHTe3-raze Mexay peakropoM KUO u pacmoioxeHHOH HIDKE IO
MOTOKY YCTAaHOBKOW CHUHTE3A,

(ii) BKJIFOYArOINAs YCTPOHCTBO OOpPAaTHOW KOHBEPCHM BOASIHOTO ra3a B KayecTBe
€IMHCTBEHHOTO YCTPOWCTBA JJIsi M3MEHEHHUs1 MoJisipHoro otHoinenuss H,/CO B obenHeHHOM
BOJIOPOJIOM CHHTE3-Ta3e Mepes] pacroioKEHHON HIJKE 1O TIOTOKY YCTAHOBKOW CUHTE3a; WU

(i) He BKIFOYAIOLIAsi YCTPOWCTBO, BBIMOJIHEHHOE C BO3MOXKHOCTBIO VIAJCHHUS MOTOKA
BOZIOpPOJIa U3 OOETHEHHOTO BOOPOIOM CHHTE3-ra3a Mexxay peakropom KHO u pacnonoskeHHON

HIDKE IO MOTOKY YCTAHOBKOM CHHTE3a.
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CO/H, B cuHTes-rase KHO ¢ BripbickuBariiem CO,(CO2/CH4 = 1)
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2.4

H,/CO B cuHTe3-ra3e KHO kak chyrkums CO,/C (Ha Haanmesix Ha yeptexe) npn 30 6ap (02/C:0.55)
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H,/CO B cuHtea-raze KHO kak dyHkums CO,/C (Ha Haanuesix Ha septexe) npu 75 6ap (0,/C:0.55)
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H,/CO B ciHTe3-rase KHO kak thyHKLs Co/C (Ha HAZmmesix Ha YepTexe)

rpu 75 0ap (0,/C 0, 55 )n6e3 CO, B nogade
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H,/CO B cuHTe3-rase KHO kak dyHkums Co/C (Ha Haammuesx Ha YepTexe)

mpu 75 6ap (0,/C 0,55) n 6e3 CO, B nopjaqe
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H,/CO B curea-rase KHO kak chyHKLms C/C (Ha Haanmesix Ha YepTexe)

H,/CO

npu 75 6ap (02/0 0,55) nc CO,/C0.25

2.2 Oo0 00025 A0.05 ©0.1
2
18 = A o
O |A O
1.6 o) A o
1.4 O_N_A 0
(@) O A o
1.2
1
0.8
88 90 92 94 96

Konsepcust (%)

our. 11




77

H,/CO B ciHTe3-raze KHO kak thyHKLms C/C (Ha HAZmmesix Ha YepTexe)
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