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Katanutuyeckoro dactuyHoro okucieHust (KYO) (kucimopon, mepBbie yIIEeBOIOPOIbI, BOASHOW map)
B peaktop KUO (xarammzarop KUO), rme cmecs pearentoB KUO B3amMOmEHCTBYeT MOCPEACTBOM
peakunun KYO B peakrope KUO c momyuennem Beixomsmero moroka peakropa KHO (H,, CO, CO,,
BOJa, HEMpOpearupoBaBIINE IIEPBBIEC YITIEBOMOPOIBI); MOAAYy CBIPbS KPEKHUHT-YCTAaHOBKH (BTOpHIE
YIJIEBOIOPOABI) B KPEKHHT-yCTAaHOBKY C IIOMYYCHHEM NPOAYKTa KpPEKHWHT-yCTAaHOBKH (OJE(HHHOB),
6oraroro Bogopo1oM notoka (Boxopon, CH,) 1 moroka ussnedeHust yrieBoaopoaoB (Cs. yIIIeBOIOPOIBI),
rae HepBbIﬁ )41 BTOpOﬁ YIII€BOAOPOALI ABJIAIOTCA OAMHAKOBBIMHA WJIN Pa3HBIMU,; U3BJICUCHUC O6OFa]_HeHHOFO
BOJOPOIOM ITOTOKA (BOJOPO) M o0orameHHoro yrieBogoponamu moroka (CHy) n3 6oraroro Bogopomom
ITOTOKA; ¥ BBEJICHNE B KOHTAKT BRIXOJsMIIero oToka peakropa KUO ¢ oboramieHHBIM BOOPOIOM ITOTOKOM
C MOJy4YCHHEM OOOTAIlEHHOTO BOJOPOIOM cHHTe3-ra3a, u rae orHomreHue M ((H,-CO,)/(CO+CO,))
o0orameHHOro BOAOPOIOM CHHTE3-Ta3a OoJbIle, YeM oTHomeHre M BeIxoasmiero motoka peakropa KUO.
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OIIUCAHUE U30BPETEHUA
2420-569980EA/042
CIIOCOB TPOU3BOJACTBA METAHOJIA U3 CUHTE3-TA3A, IPOU3BEJIEHHOI'O
KATAJIMTHYECKUM YACTUYHBIM OKUCJIIEHUEM, HHTET'PUPOBAHHBIM C
KPEKHHI'OM

Ob6aacTh TEXHUKH

[0001] Hacrosiiee u3obpeTeHne OTHOCUTCS K Croco0aM MpOM3BOACTBA METaHOJA, Ooee
KOHKPETHO K crmocob0aM MpOU3BOACTBA METaHOJA W3 CHHTE3-Ta3a, MOJYYEHHOTO MyTeM
karaguTudeckoro yactuanoro okucyienus: (KHO (CPO)) yrneBonopoaos, TakKuxX Kak METaH.

YpoBeHb TEXHUKH

[0002] Cunrernueckuii ra3 (CHHTE3-Ta3) MPEIACTABJSIET COOOW CMECh, COIEPIKAIIYIO
monookcup yrinepona (CO) u Bomopon (H,), a Takke HeOONbLIME KOJIWYECTBA TUOKCHIA
yraepona (CO,), Bonel (HO) u Hempopearuposasmero merana (CH,). Cunrtes-ra3 oObldHO
UCTIONB3YIOT B KQUECTBE MPOMEKYTOYHOTO MPOAYKTA MPU MPOU3BOJICTBE METAHOJIA U AMMHUAKa, a
TAaK)K€ B KA4eCTBE IMPOMEXKYTOYHOTO MPOAYKTA MPH CO3MaHUM CHHTETUYECKON HepTH as
UCTIONIb30BAHUSI B KA4yeCTBE CMA30YHOro marepuaja wid TtorumBa. CuHTe3-Ta3 OOBIMHO
NOJIYYar0T MyTEeM MapoBOro prU(OPMHHTA MPHPOAHOTO raza (mapoBod pruOPMUHT METaHA WIIH
IIPM (SMR)), XoTs Ui TPOM3BOACTBA CHHTE3-Ta3a MOIYT OBITh HCIIOJNIb30BAHBI JIPyTHe
yIJI€BOAOPOAHbIE NCTOYHHUKH, TAKUE KaK OTXOIAIINE ra3bl HedrenepepadaThIBaOINX 3aBOAOB,
ChIpbe HA(THI, TSOKENbIE YIIIEBOIOPOIBI, KAMEHHBIN yronb, Ouomacca u ap. [IPM npencrasnser
co0OM HHIOTEPMHUYECKHUI TpoLiece U TPeOyeT 3HAUNTENbHBIX 3aTPaT SHEPTHH ISl POJBIKEHUS
peakuuu. TpanuMoOHHBIE SHAOTEPMUYECKUE TEXHOJOruH, Takue kak IIPM, naroT cuHTes3-ras ¢
conepxxanueM H, Oonbiie, uem TpeOyercs nist cunresa meranona. Kak mpasmio, [IPM naer
CHUHTE3-ra3 C OTHOLIEHHeM M, HaxomsluMcs B MHTepBasie OT 2,6 1o 2,98, rae otHomeHue M
npeAcTaBisieT cobol MoJsipHOe oTHOWeHHe, onpeaensiemMoe kKak (Hy-CO,)/(CO+COy).

[0003] B mporecce aBrorepmudeckoro pudopmunra (ATP (ATR)) gacte npupomHoro
rasa C)KMraroT B KaueCTBE TOIUIMBA, 4TOObI MPOABHHYTH MPeoOpa3oBaHUE MPUPOIHOrO rasa B
CHHTE3-Ta3, YTO MPUBOAMT K OTHOCUTENbHO HU3KHM KOHLEHTPALUSM BOAOPOZA U OTHOCHTEJIBHO
BbICOKMM KOHIeHTpausiM CO,. OObIYHBIE YCTAHOBKH 1O MPOU3BOACTBY METAHOJIA MCIIONIb3YIOT
TexHosoruro komOmaMpoBaHHoro pudopmunra (KP (CR)), koropas oOwvemunsier IIPM ¢
aBToTepMuueckuM pudpopmurrom (ATP), 49robbl yMEHBIINTH KOJIWYECTBO BOAOPOIA,
npucyTcTByIomero B cunte3-raze. ATP maer cunres-ra3 ¢ comep:kanuem H, Hinke comepkaHus,
Tpedyemoro st cuHTe3a MeraHona. Kak mpasuino, ATP naer cunHTe3-ra3 ¢ oTHOmeHHeM M,
Haxoxsmumcs: B uaTepsaiie oT 1,7 no 1,84. ITo Texnosnorun KP o0beMHBIH pacxon mpUpoOIHOTOo
rasa, nogasaemoro Ha [IPM u ATP, Moxer ObITh CKOPPEKTHPOBAH JJISl TOCTHXKEHHSI OTHOIICHUSI
M Bcero cunres-raza ot 2,0 no 2,06. Kpome toro, cunres-raz KP umeer copepxkanue H
Oonbinie, yeM conepskanue, Tpedyemoe st cuHTe3a Meranona. bonee Toro, ITIPM mpencrasisier
co0OW CHIIBHO 3HIOTEPMUYECKUH MPOLIECC, W SHAOTEPMUYHOCTb TexHoioruu IIPM Tpebyer
CKUTAaHMs TOIUIMBA IS MPOJBMXKEHUS CUHTE3a CUHTe3-Taza. CienosarenbHo, TexHosorus [IPM
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[0004] CunTe3-ra3 Takxke MOXKeT ObITh MPOU3BEACH (HE KOMMEPYECKHM 00pa3oM) myTemM
karagurudeckoro yactuaaoro okucienus (KUO (CPO) um KUOxk (CPOx)) mpuponHoro rasa.
B nmponecce KHO ucnonb3yroT 4aCTUYHOE OKUCIIEHUE YTIIEBOAOPOIHOTO ChIPbs IO CUHTE3-Tasa,
cogepxxamero CO u H,. Ilponecc KYO sBnsgercs 5K30TEPMUYECKUM, UTO YCTPaHSET
HEOOXOAMMOCTh BO BHEIIHEM MojBeneHHH Teria. OgHAako cocTaB OOBIMHO MPOH3BOAMMOIO
CHUHTE3-Ta3a HEe MOAXOAMWT Al CHHTE3a METAaHOJa, HAIpuMep, BCIEACTBHE MOHM)KEHHOTO
coxepxxanuss Hp. Kpome Toro, mopnep:kaHue skenaeMON aKTHUBHOCTH U NPOU3BOAUTENBHOCTH
katanusatopa B npouecce KHO mMokeT ObITh CIOXKHON 3a1a4eli U3-3a MOBBIIIEHHBIX HIIH OBICTPO
pactymux Ttemneparyp KYO, mpuBomsmmx k ae3akTuBaunu kartanmzaropa. Peakmust KUO
SBJISIETCS HK30TEPMUYECKON M MOXKET MPUBOAUTDH K CHJIBHOMY MOBBILIEHUIO TEMIEPaTyphl CJIOsS
kartamuzatopa KHO, 4to, B CBOIO Ouepenb, MOKET NMPHUBECTH K JA€3aKTHUBALMU KaTalu3aTopa.
Takum 00paszom, CyLIecTBYyeT MOCTOSIHHAS MOTPEOHOCTh B Pa3BUTHH MPOHM3BOACTBA CHHTE3-ra3a
¢ nomounpto nponeccoB KUO, koTopble ynpapBisiOT TeMIepaTypol peaklMM, a Takxke AaroT
CUHTE3-Ta3, KOTOPBIN MpUeMJIeM JJIs IIpoLiecca MPOU3BOICTBA METAHOA.

KpaTtkoe onucanue uyeprexei

[0005] st moapoOHOro OMMCAHUS MPEANOYTHUTENbHBIX aCTIEKTOB PACKPBITHIX CIIOCOOOB
Jajnee 1aeTcsl CChlIKa Ha MpUjlaraeMble YepTexKH.

[0006] ®UTI". 1 moka3bIBaeT CXeMy CUCTEMBI CIIOCO0a MPOU3BOACTBA METAHOJIA.

[0007] ®UI'. 2 mpencrasisier coOOH CXeMy IOPyrod CHUCTEMBI Criocoda MPOU3BOICTBA
MeETaHOJIA.

[0008] ®UI". 3 mpencrasisier COOOM cCxeMy elle OAHON CUCTEMBI Criocoda MPOU3BOACTBA
METaHOJIA.

HoapobHoe onucanue

[0009] B Hacrosiiuem u300peTeHHH PaCKpbIThI CHOCOOBI MPOU3BOACTBA CHHTE3-ra3a U
onepUHOB, BKJIIOUYarOIMe (a) momadyy CMECH pEeareHTOB KaTaJUTHYECKOr0 YaCTHYHOIO
okucnenus (KHO (CPO) umun KUOk (CPOx)) B peakrop KHO; rne cmecy pearenroB KHO
COIEPKHUT KUCIOPO, MEPBbIE YIIIEBOAOPOAbI U HEOOA3aTENbHO BOISHON Nap; I, M0 MeHbIIeH
Mmepe, yactb cmecHu pearenToB KHO B3aumonelictsyer nocpenacrsom peaxkiuu KHO B peakrope
KYO c¢ mnonyuenuem BbIxopsmero nortoka peakropa KYUO; rme peakrop KUO comepxut
kataym3atop KUO; rae Bexonsamuii motok peakropa KHO conepsxut Bogopon (H,), MoHOOKCHT
yraepona (CO), nuwokcun yriaepona (CO,), BOmy U HENpOpeardpoOBaBIINE IEPBBIC
yIJIEBOAOPOABL, U Ine BbIxoAsAlmil morok peakropa KUO xapakrepusyercs oTHomeHuem M
BbIXO[Iero moroka peakropa KYO, rae orHomenume M mpencrasisier coOOM MONsIpHOE
otHoweHue, onpeneisiemoe Kak (Hp-CO,)/(CO+CO,); (b) mogauy MCXOAHOTO CHIPbSI KPEKUHT-
YCTAaHOBKM B KPEKHHI-YCTAHOBKY C IIOJYYEHHEM II0TOKa MPOAYKTOB KPEKHHI-YCTAHOBKH,
6oraToro BOAOPOAOM MOTOKA M TIOTOKA H3BJICUEHUS YIJIEBOIOPOIOB, IJ€ HCXOJHOE CBIPhE
KPEKHUHI-YCTAHOBKH COAEPKUT BTOPbIE YIVIEBOJOPOAbI, I7ie NEpPBblE YIJIEBOAOPOABI U BTOpbIE
yTJIE€BOAOPOAb! SIBISIFOTCS OJMHAKOBBIMM WM Pa3HbIMH, [A€ IOTOK MPOAYKTOB KpPEKHUHI-
YCTAHOBKH CONEPKUT osiepuHBL, rae OoraTblii BOXOpOXOM MOTOK comepxuT Hr, meraH u

HeoOs3aTeIbHO HETNPOPEarnpoBaBIINE BTOPbIE YIJIEBOJOPOABI, U TA€ IOTOK H3BJICUCHHUS



yraesonoponos conepkut Cay yrieBomoponsl, U (C) BBEIEHHE B KOHTAKT, [0 MEHbLIEH Mepe,
4acTu BbIXOAALIero noroka peakropa KHO, nmo mMeHbliel Mepe, ¢ 4acTbi0 00ratoro BOAOPOAOM
IIOTOKA C IMOJIy4eHHeM OOOTraIieHHOrO BOIOPOIOM CHHTE3-Ta3a, I7e OOOTalleHHbIH BOAOPOAOM
CHHTE3-Ta3 XapaKTepHU3yeTcsl OTHOLIeHHeM M o0orameHHOro BOIOPOAOM CHUHTE3-Ta3a, U Iie
oTHOomeHHe M oOorameHHOro BOJOPOXOM CHHTe3-Taza OoJblle, 4YeM OTHOIeHue M
BeIXOAsALIEero notoka peakropa KUO. B HekoTopsIx acnekrax Oorarblii BOIOPOAOM ITOTOK MOJKET
OBITb BBEZICH B y3€J U3BJIEYECHHUS] BOJOPOAA C MOJyUYeHHEeM OOOTraleHHOrO BOXOPOAOM MOTOKA U
00OraIeHHOro yriieBOIOPOiaMHU TOTOKA, riae OOOTalleHHbI BOJAOPOAOM TOTOK MOXKET OBITh
JOTIOJTHUTEIPHO MPUBEIEH B KOHTAKT C BBIXOAAIIUM MOTOKOM peakTopa KUO ¢ momydyeHuem
o0oraieHHOro BOIOPOAOM CuHTe3-ra3a. [IoTok u3BNedueHus yriieBOJOPOJOB MOXKET ObITh IMOAH
B peakrop KHO. [TepBrie yrieBogqopoabl W/HIIK BTOPBIE YIIIEBOJOPOIABI MOTYT COAEPIKATh METaH,
3TaH, mpomnaH, OyTaHel, HAQTY, NPUPOIHBIN ra3, CKIKEHHbIH MPUPOIHBIA ra3, MOMYTHBIA ras,
YCThEBOM Ta3, oOOOramieHHbld ra3, mapauHbl, CIAHLEBbIM Ta3, CJIAHIEBbIE >KUIAKOCTH,
orxomsamuil ra3 ¢mong-karamurndeckoro kpekuHra (PKK (FCC)), TexHonmormueckue rasbl
HedrenepepadOTKH, IBIMOBBIE T'a3bl, TOIUIMBHBIA a3 M3 KOJUIEKTOPA TOIIMBHOTO ra3a WM WX
KOMOMHAaIMK; U oneUHBI MOTYT copepkaTh 3THieH. CHHTE3-ra3 MOKET ObITh HCIIOJIB30BaH B
JanbHENIIeM B Mpoliecce MPOU3BOACTBA METAHOMA.

[0010] Ytobsl ckoppekTupoBaTh MoOJsipHble oOTHOmeHus: H,/CO cuHTes-raza 1o
3HaUeHuN Oosble yem mpuOmm3uTenbHo 1,7-1,9, crnocoObl, pacKphIThbie B JAHHOM JTOKYMEHTE,
WUTIOCTPUPYIOT CIOCOOBI TOBBIIIEHUsT MOJisipHOoro otHomeHuss Hp/CO w/unmu yMeHbLIeHHs
KOHLIEHTPALMH YIJIEBOAOPOJOB B CHHTE3-rase (HarpuMep, CHIDKEHHS NPOCKOKa MeTaHa). B
OJTHOM acCIeKTe OTXOMAALIMH Tra3 MNapoBOW KPEKUHI-YCTAHOBKM, KOTOpBIH HMeeT OoraTblit
BOJIOPOZIOM COCTaB, MOXET OBbITh CMELIaH C BBIXOMAIIUM MOTOKOM peaktopa KUO B moObx
NOAXOSIIINX MPOMOPLHAX C MONyYeHHEeM OOOrallleHHOrO BOJOPOAOM CHHTE3-Ta3a, UMEHOLIero
moJsipHoe otHouenue H,/CO Gonpie yem npubamnsurensHo 2,0. B npyrom acnexTe oTXOAsImii
ras mapoBOi KPEeKHHI-YCTAHOBKH, KOTOPBI MMeeT OeqHBIN MO BOAOPOAY COCTaB, MOXKET OBITh
CMEIlaH CO CBEXHMM METaHOM WJIM TNMPHUPOAHBIM TazoM U mojaH B peakrop KUO Bmecte c
KHCIopoaoM. B TakoMm acnekre ocratouHblil Hy, MpUCYTCTBYIOLINI B OTXOAALIEM ra3e NapoBOU
KPEKUHI-yCTaHOBKH, MoxeT (1) moBsImate coaeprxkanue H, monydeHHOro cunTes3-raza u/nim (2)
MOBBILIATh TEMIEpaTypy peakuuu B cioe kartanuzaropa KUO 3a cuer cropanus H,, raoe
NOBBILIEHHAs TeMIlepaTypa yBenuduBaeTr ckopocTh peakuuu KHO, a Takke CeleKTHUBHOCTD IO
CO u H,. Beictpo pacrymas temneparypa B peakrope KUO MoxkeT ObITh HCKIIOUEHA 32 CUET
KpEKHUHIa 3TaHa B 3MeEeBMKax, MOTpy>keHHBIX B cioil karanusatopa KUO. Texnonorudeckoe
teruo, npom3Bogumoe peaknuedn KUO, moxker ObITh JOMOJHHUTENBHO HCIONIB30BAHO IS
KPEKHHIa 5TaHa B 3MEEBUKaX, PACIOJIOKEHHBIX BHE cJios katanuzaropa KUO.

[0011] 3a uckmrodyeHueMm paboOUYMX NPUMEPOB WIM WHBIX YKa3aHUH, BCE HYHCIA WM
BbIPAXKEHMsI, OTHOCSILIMECS K KOJMYECTBAM WHIPEJUEHTOB, YCJIOBUSM peakuud U T.II.,
UCTIOJIB3yeMble B ONMuUCaHuu U ¢Gopmyse u300peTeHus, CleayeT TOHUMAaTb Kak
MOIU(HUIMPOBAHHBIE BO BCEX CIIydasX TEPMHMHOM «IpuOmu3uTensHo». B m3obperenun

PaCKpPbIThL pa3HbIC YHUCJIOBBIC HUHTCPBAJIbI. HOCKOHbe OTHU HUHTECPBAJIbI ABJBIHOTCA



HENPEPBbIBHBIMYU, OHU BKJIIOYAIOT KAXKIO€ 3HaU€HUE MEXIy MHUHMMAJIbHBIM U MaKCHMAaJIbHBIM
3HaueHussMU. KoOHe4YHble TOYKM BCEX HHTEPBAJOB, NEPEUUCIAIOLUX OJHY U Ty XKe
XapaKTEePUCTUKY WM KOMIIOHEHT, MOXXHO KOMOWHHUpPOBATh HE3aBHCUMO M C BKJIIOYEHHEM
YKa3aHHON KOHEYHOH TOuku. Eciu cnenuanbHO HE YKa3aHO MHOE, pa3jM4YHbIE YUCIIOBbIE
UHTEPBAJIbl, NPUBEIEHHBIE B 3TOH 3asBKe, SIBJISAIOTCS NPUOIM3UTENbHBIMU. KOHEUHbIE TOYKH
BCEX MHTEPBAJIOB, OTHOCSIIMXCS K OAHOMY M TOMY K€ KOMIIOHEHTY WJIM CBOWCTBY, BKJIFOYAOT
KOHEYHYIO TOUKY U KOMOWHHMPYIOTCS HE3aBUCHMO. TepMuH «OoT Oosbine 4eM O 10 KOJIUYeCTBay
O3HAYaeT, YTO Ha3BAHHBIM KOMIIOHEHT MPHUCYTCTBYET B HEKOTOPOM KOJM4YeCTBe, Ooublie yeMm 0 u
BILIOTh JIO ¥ BKJIIOUAs YKa3aHHOE O0Jiee BBICOKOE KOJIMYECTBO.

[0012] TepmuHsbI «a», «an» u «the» He 0003HAYAIOT OrPAHUYCHHE KOJHYECTBA, a CKOpee
0003HAYaIOT TPUCYTCTBHE, MO MEHBIIEH Mepe, OJHOrO0 W3 YIOMSHYTBHIX 3JieMeHTOB. Kak
UCTIONIB3YETCSl B TAHHOM Ciy4ae, (popMbl €IMHCTBEHHOTO YHCHA «a» «an» W «the» BKIOYAIOT
CCBIJIKH Ha MHOXECTBEHHOE YUCJIO.

[0013] Kak ucmnosp3yercs B TaHHOM IOKYMEHTE, «UX KOMOWHALMUY» BKJIFOYAIOT OIHH
WIA HECKOJbKO W3 TIEPEUHCIIEHHBIX 3JIEMEHTOB, HEO0S3aTeNbHO BMECTE C TOAOOHBIM
3JIEMEHTOM, KOTOPBI HE MEpPEeYrClIeH, HalpuMep, BKIIOYAIOT KOMOWHAIMIO OJHOTO HIIH
HECKOJIbKMX Ha3BaHHBIX KOMIIOHEHTOB HEOOS3aTeNbHO C ONHUM WM HECKOJBKHMHU JPYTUMH
KOMITOHEHTaMH, KOHKPETHO HE Ha3BaHHBIMHU, KOTOPBIE TIO CYTH UMEIOT TakyIo ke ¢pyHkimo. Kak
UCTIONB3YEeTC B JAOKYMEHTE, TEPMHUH «KOMOWMHAIUS» BKJIIOYAET CMECH, CIUIABBI, MPOAYKTHI
peaxkLuu U T.1I.

[0014] Ccpinka B ONHCAHUU HAa «acHeKT», «APYroll acmekT», «APyTrHe AacleKTbl»,
«HEKOTOpPBIE ACMIEKThI» U TaK Jlajee O3HAYaeT, YTO KOHKPETHBIN 3JIEMEHT (Hanmpumep, MpU3HaK,
CTPYKTypa, CBONCTBO W/MJIM XapaKTEPUCTUKA), OMMCAHHBIN B CBSI3U C ACHEKTOM, BKJIIOUYEHA, IO
MEHbIIIEH Mepe, B aCTIEeKT, ONNUCAHHBIN B JAHHOM AOKYMEHTE, U MOKET PUCYTCTBOBATD, & MOXKET
U He MPUCYTCTBOBAaTb B Apyrux acnekrax. Kpome toro, cneayer mOHMMAaTh, YTO ONMCAHHBIN
3JIEMEHT (3JIEMEHThI) MOJKHO KOMOMHHMPOBATH JIIOOBIM MMOAXOMSIIUM CIOCOOOM B pPa3HBIX
acreKTax.

[0015] Kak wucronmp3yercss B AaHHOM JOKYMEHTE, TEPMHHbI «UHTHOMPOBAHUEY, WIIH
KYMEHBIICHUE», WIH IPEOYNPEKICHUE», WIH «HUCKIIOYEHHE», MM JIOOOH BapHAHT 3THX
TEPMHUHOB BKJIFOYAKOT JIIOOOE HM3MEpsieMOe CHIDKEHHE WM TIIOJIHOE HHTHOMPOBAaHUE ISt
JIOCTIKEHUsT JKelaemMoro pesynbrata. Kak ucrnosibp3yercs B JJaHHOM JOKYMEHTE, TEepMUH
«3(h(heKTUBHBI» O3HaYaeT afeKBaTHBIA Ui JOCTHIKEHHUS JKEJIaeMOro, OKHAAEeMOro MU
npeanonaraeMoro pesyjaprata. Kak ucnonpdyercs B JAHHOM JOKYMEHTE, TEPMUHBI
«comepkammiiy (u modast ¢GopMa COIEpKaHUs, TakKas KaK «COIEpKaT» H «COHEPIKHUTY),
«umMeromin»y (1 mobas GopMa HaMU4MA, Takas Kak KUMET» M «UMEET»), «BKIIOYAIUNy (1
mobasi popma BKIIFOYEHHUS, TaKast KaK «BKIIOYAIOTY U «BKJIIOYAET») WM «COCTOSAIMN U3» (M
mobast popma COCTABICHHUS, TaKasi KAK «COCTOAT U3» U KCOCTOHT U3») SBISIFOTCS BKIIFOYAIOIIUMU
U OTKPBITBIMH U HE HUCKIIIOYAKOT AOIMOJHUTENbHbIE, HENEPEUUCIEHHbIE 3JIEMEHThl WIM CTaaAuU
crocoda.

[0016] Ecnu He onpeneneHo NHOE, TEXHUUECKUE U Hay4UHbIE TEPMUHBI, UCIIONIb3yEeMbIe B



IOKYMEHTE, UMEIOT T€ K€ CaMble 3HAUEHHs], KOTOPble OOBIYHO MOHUMAIOTCS CIELUAINCTOM B
naHHON oOnactn TexHUKH. COeAMHEHUs ONUCaHBl B M300PETEHHH C HCIHOJIb30BAHUEM
CTaHAApTHOH HOMeHKJaTtypbl. Hampumep, moOoe mnojoxeHue, He3aMelleHHOe KakoH-Inbo
YKa3aHHOH TPYMIION, KaK CJIEeAyeT MOHUMAaTh, UMEET CBOIO BAJIEHTHOCTb, 3AIIOJIHEHHYIO CBS3bIO
WIN aToMOM Bojopozaa. Tupe («-»), KOTOpoe He HaXOAWUTCS MEXIy IBYMs OYKBaMHU WU
CHMBOJIAMH, HCTIOJIB3YIOT, YTOOBI MOKAa3aTh TOUKY MPUCOSTUHEHUs i 3amecTutens. Hanpumep,
rpynna -CHO npucoennHeHna depes3 aToMm yriepona kapOoHUIbHON rpymnmel. Kak ucrnonb3yercs
B JJaHHOM J1I0KyMeHTe, TepMuHbI «Cy yrieBogopoas» U «Cy» ABISIOTCA B3aUMO3aMEHSIEMbIMU U
OTHOCSITCS K JIIOOOMY YTJIEBOIOPONY, UMEIIIeMy X-4ucjo aromos yrieponaa (C). Hampumep, oba
tepmuHa «C4 yrieBomoponbl» u «Cs» OTHOCSTCS K JIFOOBIM yIIIEBOAOPOIAM, UMEFOIIUM TOUHO 4
aToMa yrjiepoaa, TaKuM Kak H-OyTaH, u3o0ytaH, 1ukjiaoOyraH, 1-Oyten, 2-OyTeH, u300yTHieH,
OyTamueH | T.IL, WK UX KOMOMHauusM. Kak ucronb3yercs B JAHHOM JTOKYMeHTe, TepMHUH «Cy+
yIIEBOAOPOABD) OTHOCHTCS K JIFOOOMY YIJIEBOJOPOAY, UMEIOIIEMY PaBHOE WM OOJIbINE YeM X
yrcno aromoB yriepoaa (C). Hampumep, Tepmun «Coy YrIEBOOOPOABI» OTHOCHTCS K JIFOOBIM
yIIeBOAOPOAAM, UMEIOLIUM 2 UK OOJIbIIE aTOMOB YIJIEpOna, TAKMUM Kak 3TaH, 3TuieH, Cs, Ca,
Csurtnm.

[0017] Ha ®UI'. 1 packpeita cucrema mnpousBoacTtsa meraHojsa 1000. Cucrema
npounsBoncTBa MeraHona 1000 OOBIYHO BKIIIOYAET PEAKTOP KATAIUTHYECKOTO YaCTHYHOTO
okucnenns (KHO mnmm KUOk) 100; meranonbHb peakrop 200; ra3oXKHUIKOCTHOH Cemaparop
300; muctmuanmoHHbIA y3en 400, nmepsbiit y3en uzBnedenus sopopona (Ha) 500; u kpexkuHr-
yctaHoBky 600. Ha @UI. 2 packpbira cucrema mnpoussonactsa mertanona 2000. Cucrema
npousBoncTBa MetaHona 2000 obsryHo Briouaer peakrop KUO 100; mMeraHONbHBIN peakTop
200; razoxunkoctHbeid cenaparop 300; qucTUALMOHHBIN y3es 400, nepBelid y3€i1 U3BICYCHUs
H, 500; u kpexunr-ycranosky 600. Ha ®UI'. 3 packpeiTa cuctemMa NpoOU3BOACTBA METaHOJA
3000. Cucrema mnpomsBoactBa MeraHoia 3000 oObmuHO Briowaer peakrop KYO 100
MeTaHONIbHBIA peakTop 200; rasoxkuakocTHbil cenaparop 300; nuctuasiuuoHHbIA y3en 400;
nepBbii y3en ussneueHus Hy 500; kpexkunr-ycranosky 600; u BTopoil yzen ussneuenus Hy 700.
Kax Oyner moHATHO CNEUATUCTY B AAHHOW OOJACTH TEXHUKH, & TAKXKE C MOMOIIBI0 JTaHHOTO
ONMCaHUs, KOMIIOHEHTbI CUCTEMBI IIPOU3BOACTBA METAaHOJA, NMokasaHHble HAa OUI'. 1-3, moryT
HAXOIUTBhCS B COOOINEHHH IO TEKy4el cpene Ipyr ¢ APYyroM (YTO TMOKA3aHO C TOMOLIBO
COEAMHSIOIMNX JIMHUH, YKa3bIBAIOIIMX HAMpaBJIEHHE IOTOKA TEKy4del cpenbl) depe3 JroOble
noaxopsure TpyoonpoBoas! (Hampumep, TpyOblL, MOTOKK U T.4.). O0Imue cCbUIOUHbIE TTO3ULIUN
OTHOCATCSI K OOIIMM KOMIIOHEHTaM, MPEICTABICHHBIM Ha OJHOW WMJIM HECKOJNBKHX (Urypax,
OINMHCaHNE KOHKPETHOrO KOMITOHEHTa OOBIMHO NMPHUMEHHMO K COOTBETCTBYIOIIUM (purypam, Ha
KOTOPBIX NPUCYTCTBYET KOMIIOHEHT, 3a HWCKIIOUYEHHEM CIIy4aeB, YKAa3aHHbIX B JAaHHOM
JOKYMEHTE.

[0018] B ogHOM acmekTe croco0, pacKpbhIThIA B TaHHOM JOKYMEHTE, MOXET BKJIFOYATh
cTaauio B3aumonencTust nocpeactsoMm peakiuu KUO cmecu pearenros KHO 10 B peakrope
KYO 100 ¢ momyuenuem Bbixopsimero moroka peakropa KUO (Hampumep, cuHTe3-Tasa); rue

cmech peareHToB KUO 10 comepkut yrieBonoponsl (Hampumep, NepBble YIIEBOAOPOABL,



BTOpPBIE YIJIEBOOPObI) U Kucnopox, rae peakrop KHO 100 congepxur karanmuzarop KHO; u roe
BbIXOASIUH 1MOTOK peaktopa KYUO (Hampumep, cuHTe3-ra3) coxepxkut Bomopox (H»),
moHookcua yriepona (CO), muokcup yrinepoma (CO,), Bogy © HenmpopearnpoOBaBIINE
yTJIEBOAOPOBI (Hampumep, HEenpopearupoBaBlLIne nepBble yTJI€BOOPOABI,
HelpopearupoBaBIlnue BTOpbIe yrieBogoposasl). Kak Oyner MOHATHO CHELMANUCTy B AAHHOM
00JacTH TEXHUKH, a TaK)Ke C MOMOIIbBIO JAHHOTO ONHCAHMS, B 3aBHCUMOCTH OT COCTaBa CMECH
pearenroB KHO 10 cocraB monmyuaemoro BeIxofsiiero noroka peakropa KUO (manpumep,
CUHTe3-Ta3a), u3Bjekaemoro u3 peakropa KO 100, Mmoxer MeHATHCS.

[0019] Hanpumep, u B COOTBETCTBUH C KOH(HUryparmeld CHCTEMbl MPOH3BOICTBA
meraHona 1000 na OUI. 1

YIJI€BOOOPOAbI, HeO6$I33.TeJII::HO, 10 MEHBIIEHN MEPE, 4aCThb IMMOTOKA U3BJICHCHHSA YIJIEBOAOPOOAOB

, cMmecb peareHToB KUYO wmoxer coxmepxatb O, mnepsble
71 (manpumep, Cs yrieBomopoabl) U HeOOS3aTENIbHO BOMSIHOW Map, W BBIXOASIIUN IOTOK
peakropa KHO 15 moker Obith u3pneueH u3 peakropa KUO 100, rae BBIXOAAIIMIA MOTOK
peakropa KHO 15 comepxxutr H,, CO, CO,, BOogy W HempopearupoBaBIINE YTJIEBOAOPOIbI
(HarmpuMep, mepBbIe YIIeBOAOPOabl 1 Heobs3arenbHO Cay yriieBonoponsl). B kagectse npyroro
npuUMepa U B COOTBETCTBUU C KOH(UTyparueil cucremMsl mpou3BoacTea MeraHona 2000 va OUI.
2, cmech pearentoB KUO moxker comepxaTb O,, mepBble YrieBOJOPOAbI, 110 MEHbIIEH Mepe,
yactb OemHoro BomopomoMm moroka 72 (mampumep, H,, CH,, HeoOs3aTenpHO BTOpBIE
yraesogopozasl, Takue kak Co,z YIJIEeBOIOPOIBI), HEOOs3aTeNbHO, MO MEHbINEH Mepe, 4acTb
MOTOKa W3BJieueHus: yriaeBogoponoB 71 (Hampumep, Csy YINIEBOZOPOIBI) M HEOOS3aTENBHO
BOJIIHOM map; u cuHTe3-ra3 17 moxker ObITh u3BieueH u3 peakropa KHO 100, rae cunres-ras 17
comepxut H,, CO, CO,, Bony u Henpopearuposasiure yriesonopoas! (Hanpumep, CHy, mepbie
yTJI€BOOPOABI, HEOOS3aTeNIbHO BTOPbIE YIIIeBOAOPOAbl, HeoOs3aTenbHO Cyy yriieBomoponsi). B
Ka4yecTBe eIle OAHOrO0 IpHMepa U B COOTBETCTBHM C KOH¢urypauueil cucremsl 3000
npousBoacTBa MeraHona Ha OUIT. 3, cmech pearentoB KUO moxkeT comepkath KHCIOPOZ,
NepBbIe YIJIEBOIOPOIbI, HEOOS3aTeNIbHO, MO MEHbLIEH Mepe, 4YacThb IOTOKA W3BJICUEHHS
yraesogoponos 71 (Hanpumep, C4y yriieBomoponbl), HeOOA3aTENbHO, MO MEHBINEH Mepe, 4acTh
o0OrameHHOro yrieBOoAOpPOAaMU TOTOKa 76 (HampuMep, MeTaH, HeoOs3aTeNIbHO BTOpBIE
yriieBonopoabl, Takue kak C, 3 YrIeBOAOPOIbI) M HEOOSI3aTENbHO BOASHOMW Map, U CuHTe3-ra3 18
MOskeT ObITh u3BJeueH u3 peakropa KUO 100, roe cuntes-ra3 18 comepxkut Hy, CO, CO,, BOIY
U HENpOpearnpoBaBIINE YTIEBOAOPOAB! (HAMPUMEp, MEpPBbIe YITEBOAOPOABI, HEOOS3aTeIbHO
METaH, He00s3aTeNIbHO BTOPBIE YIIIEBOAOPOAbI, HeoOs13aTebHO Cyy YTIIEBOIOPO/IBI).

[0020] Kak mpaBuio, peakiusi KYO ocHOBBbIBaeTCS Ha YaCTUYHOM CrOPaHUU TOILIMBA,
TAKOTO KaK pa3jn4Hble yriieBomoponbl, U B ciydae meraHa KUO moxer ObITh NMpencTaBlieHO
ypaBHeHHeM (1):

CH4+1/202 — 2CO+2H2 (1)

be3 HamepeHust ObITh CBSI3aHHBIMH KaKOH-JIUOO TEOpHUEH, CleayeT OTMETUTh, YTO MOTYT
UMETh MeCTO MOOOYHbIe peakiuu Hapsay ¢ peakuuein KHO, usoOpaxkenHoil B ypasHeHuu (1); u
Takue 1odOouHble peakuuu MoryT nasatb CO» u H>O, Hampumep, 3a cder cropaHus

yIJIEBOAOPOAOB, YTO MPEACTABIsAET COOON 3K30TepMuUeckyro peakuuto. Kak Oyaer moHSATHO



CHEeLMANINCTY B JAHHOM OOJNACTH TEXHUKH, a TaKXKe C IMOMOINBI0 3TOr0 ONUCaHWs, U 0e3
HaMepeHHs: OBITb CBsI3aHHBIMH KakoW-mmOo Teopuei, peakuus KUYO, mnpexncraBieHHas
ypaBHeHHeM (1), MOXKeT 1aBaTh CHHTE3-Ta3 C MOJSIPHBIM OTHOIIEHHEM BOAOPOAA K MOHOOKCHUAY
yraepona (H,/CO), umeromum TeopeTuyuecknii crexuomerpuuecknii npenen 2,0. bes Hamepenus
OBITb CBSI3AHHBIMH C KakoW-nubO TeopweH CJeayer OTMETHUTh, YTO TEOPEeTHYECKUH
crexuomeTpudeckuil npenen 2,0 miast mossipHoro otHoumenuss Ho/CO o3HadaeT, 4To peakuus
KYO, npencrasnennas ypasHeHuem (1), maer 2 mons H, Ha xaxasiii 1 moap CO, TO eCTb,
mousipHoe otHowmeHue H,/CO (2 monsa Hy/mone CO) - 2. Kak Oyner MOHATHO CHEHUAUCTY B
JaHHON OONAacCTH TEXHUKH, a TaKXke C TOMOLIBI0 JTOrO OMNHCAHUS, TEOPEeTUYECKHMA
crexuomerpuueckuid mpenen 2,0 ans mossipHoro otHomenuss Ho/CO B peakmmm KUO
NPAKTUYeCKH HE MOXKeT OBbITh JOCTUTHYT, TaK KAaK pPEareHThl (Hampumep, yrieBOAOPOBIL,
KHCJIOPON), a Takke mponykTel (Hampumep, H,, CO) monsepraroTcss moOOYHBIM PEAKIUSIM TIPH
yCIOBUSIX, ucnoyb3yeMbix aisi peakumn KUQO. Kak Oyner MOHSATHO CHENUANUCTy B JAaHHOH
00JIaCTH TEXHUKH, a TAK)Ke C MOMOIIBIO 3TOrO ONMUCAHMA, U 0€3 HaMepeHHs ObITh CBSI3aHHBIMH
Kako-11bo Teopuelt, B npucyrcreun kuciopona CO u Hy moryr Obitk okuciensl 1o CO; u
H,0, coorsercrBenno. OtHocHuTeNnbHBIE KonmuecTBa (Hanpumep, coctas) CO, Hy, CO, u H,O
MOTYT OBbITH JOMOJIHUTENBHO W3MEHEHBI 32 CUET CMEIICHUS PABHOBECHUS PEAKIMU KOHBEPCHH
BoastHOTO Ta3a (WGS), uto Oyner obcyskneHo Oonee monpoOHo mo3nHee. [TobouHble peakium,
KOTOpble MOTyT uMeTh MecTo B peakTope KHO 100, MoryT oka3biBaTh MpsIMOE BO3JEHCTBUE HA
OoTHOWEeHne M NMpou3BEEHHOrO CHHTE3-Ta3a (HampuMmep, BBIXOAALIEro noroka peakropa KHO,
BBIXOJSIIEr0 TOTOKA CHHTE3-Ta3a, CuHTe3-raza 17, cuHre3-raza 18), rme orHomenue M
npeacrasisier coboit MossipHoe oTHoweHue, ompeaensiemoe kak (Hx-CO,)/(CO+CO,). Ilpu
OTCYTCTBUHM JI0OOH moOouHON peakimu (Teoperuueckn) peaxkuuss KYUO, mnpencraBneHHas
ypaBHeHueM (1), mPpUBOOUT K CHHTE3-Ta3y ¢ oTHoueHueM M 2,0. OnHako Hamuuue MOOOYHBIX
peakumii (Ha npaktuke) cHiwkaer H, u mosbimaer CO,, 4TO NPUBOIUT K CHUHTE3-razy ¢
otHomeHueM M Hmxe 2,0.

[0021] Kpome Toro, u Oe3 HamepeHusi ObITh CBSI3aHHBIMH ¢ KaKOU-JM00 Teopueii cienyer
ormeruth, uTo peakuus KUO, mnokazanHas B ypaBHeHuw (1), mpencramisier CcoOoi
SK30TEPMUYECKYI0) TETePOTeHHYI)  KATATUTHYECKYH0 peakiuo (TO  eCTh, YMEpPEeHHO
HK30TEPMUYECKYIO PEAKIIMI0) U OHA MPOTEKAET B OIHOM OJIOKE peakTopa, TAKOM KaK PeaKkTop
KYO 10 (B ortnuuue ot Oojiee ueM OIHOrO PeakTOPHOro OJIOKa, KaK B CIy4ae TPAAUIIMOHHBIX
NPOIIECCOB MPOU3BO/ICTBA CUHTE3-Ta3a, TAKMX KaK KOMOMHAILIMHU MapoBOro pudopMUHTa MeTaHa
(ITPM) ¢ aBrorepmuyeckuMm pupopmunrom (ATP)). Xors MOXHO NPOBOAUTH HYACTHYHOE
OKHCJIEHHE YIJIEBOAOPOJOB B BUJI€ TOMOI€HHON peakluu B OTCYTCTBHE KaTallu3aTopa, Mpolecc
TOMOT'€HHOTO YaCTHYHOTO OKHCJEHHsS YIJIEBOJOPOJAOB Bje4deT 3a COOOH M30BITOYHBIE
TEMIEPaTypbl, JUINTENbHOE BpeMsl MpeObIBaHM, a TaKke U30BITOYHOE 00pa3oBaHUE KOKCA, YTO
CHJIPHO CHIDKAET YIIPABIISIEMOCTh PEAKIIMH YaCTHYHOTO OKHCIEHHS U MOXKET HE J1aBaTh CUHTE3-
ra3 >KejaeMoro KadecTBa B OJHOM peakTopHoM Oinoke. Kpome toro, Oe3 HamepeHus ObITH
CBSI3aHHBIMH C KaKoH-1nu00 Teopueii ciaenyer orMeTuTh, uto peakuus KUO noBonbHO ycToitunBa

K XUMHUYCCKOMY OTPABJICHUIO, U KaK TAKOBasd OHA MO3BOJISICT UCIIOJB30BATh I_HI/IpOKI/Iﬁ CIICKTP



yTJIEBOZOPOAHOTO ChIPbsl, BKIIFOUasi HEKOTOPOE CepocoeprKalliee YriIeBOAOPOJHOE ChIPbE;, 3TO B
HEKOTOPBIX CIIy4asix MOKET YBEJIMYHTh CPOK CIYXObl KaTalM3aTopa U NMPOU3BOAUTENBHOCTD.
Hanporus, Tpaguumonssie npoueccbl ATP umeror Oonee >xecTkue TpeOOBaHHS IO CHIPHIO,
HampuMep, C TOYKH 3PEHHUsl COAep:kaHus mpumecell B cbippe (Harmpumep, cbippe aiast ATP
NOJBEPraloT JAeCydbpypHu3alMu), a TakXkKe YIJIEeBOJOpoaHOro cocrasa (Hanmpumep, B ATP
npeumylecTBeHHO ucnonb3yroT CHy-oborarieHHoe Chipbe).

[0022] B omgHOM acmekTe yriieBOZOPOAbI (HAIpUMep, MepBble YIIIEBOJOPOABI, BTOPBIE
yTJIEBONOPOABI), MOAXOAsIKe g Hcrnoib3oBaHus B peakuuun KUO, packpsIToli B JaHHOM
noKyMeHTe, MoryT Bkito4yath Metan (CHy), sTaH, mponaHn, OyraHbl, HapTy, TPUPOAHBIN Tas3,
NPUPOAHBIN T'a30KOHEHCAT, HEPTSIHON MPOMBICIOBBIN ra3, MOMYTHBIA ra3, 0OOTalleHHbIH ras3,
napapuHbl, CJIAHLEBbIA a3, CIAHLEBbIC KUAKOCTH, OTXOASIINHA ra3 (QIIIONA-KaTaIUTUIECKOrO
kpekunra (PKK), rexaonornyeckue rassl HedrenepepadOTKH, ABIMOBbIC T'a3bl, TOIUIMBHBIN ra3
U3 KOJUIEKTOpa TOIUIMBHOTO ra3a WM T.II., HJIM MX KOMOMHAIMU. YTJIEBOIOPOAbI (Hampumep,
NepBbIE YIJIEBONOPONBI, BTOPBIE YIJIEBOJOPOABI) MOIYT BKIIIOYATh JIOOOH MOAXOASIIHUIA
yIJIEBOAOPOAHBIH MCTOYHUK U MOryT cozepxkarb C-Cg yriieBOmOpOABI, a TakXKe HEKOTOpbIe
OoJee TsoKenble YIIeBOAOPOIBL.

[0023] B ogHom acnekte cmech pearentoB KHO 10 Moxker comepskaTb MPUPOIHBIN ras.
Kak mnpaBuno, nmpupoaHbIli ra3 COCTOUT MpPEUMYINECTBEHHO M3 METaHa, HO TAaKXKE€ MOXKET
COIEepsKaTh STaH, MPOIMAH M 0oJiee TsDKENble YrieBONOPOAbl (Hampumep, U300yTaH, H-OyTaH,
W30TEHTaH, H-TIEHTaH, FeKCaHbl U 7p.), a TaKke O4deHb HeOoypinne komudecta azora (No),
kuciopona, CO,, coenuHeHui cepbl u/umm Boabl IIpupoanslil ra3 MoxeT ObITh IPENOCTABIIEH 3
psiia MCTOYHHUKOB, BKJIIOYasi, HO 0€3 OrpaHWYeHUs UMM, Ta30Bble MECTOPOKAEHUs, He(TIHBbIE
MECTOPOKACHMsI, YTOJIbHbIE MECTOPOXKIAEHUS, MECTOPOXAEHUS T'MAPABIMNYECKOTO pa3pbiBa
acra, Ouomaccy, ra3 U3 OpraHHYeCKUX OTXOJOB M T.IL, HJIM MX KOMOHMHaImu. B HexoTopbIx
acnektax cmech peareHToB KHO 10 moxer conep:xats CHy 1 O,.

[0024] ITpuponHbIii ra3 MOKET COmEpKaTh JHO0e MOAXOAsIIee KOJINIECTBO MeTaHa. B
HEKOTOPBIX ACMEKTax MPUPOIHBIA Tra3 MOXKET coieparb Ouora3s. Hampumep, mpuponHbIi ras
MOJKET COIepIKaTh MPHOIU3UTEIBHO OT 45 10 80% Mo MeTaHa, npudnusuTenbHo oT 20 10 55%
MOJI. TUOKCUA YTIIEPOaa U MEHbIIE YeM npuoiusureapbHo 15% momn. Nj.

[0025] B ogHOM acmekTe NMpUPOAHBII ra3z MoxeT coxepxxatb CHy B konudecTBe paBHOM
win Oosybie yeM npuOmm3uTensHo 45% wmod., npubmusurenbHo 50% Mo, NpUOTH3UTENTHEHO
55% wmon., npubmusutensHo 60% Mo, npubnusurensHo 65% wmon., npudmmsurensHo 70%
MOJL., npuOIM3uTeNnbHO 75% Mo, mpubmusutensHo 80% wmodn., mpubnusurensHo 82% Moo,
npubnusutensHo 84% woin., mnpuOmmusurensHo 86% Mo, npubnamsurensHo 88% Mo,
npubnusutensHo 90% won., mnpubOmmsurensHo 91% wmon., npubnamsurenvHo 92% Mo,
npubnusutensHo 93% won., mnpuOmmsurensHo 94% Mo, npubmusutensHo 95% Mo,
npubnusuTensHo 96% wmon., npubnmusurenbHo 97% won., npubnausutensHo 98% Mo, WM
npubnusuTensHo 99% Mo

[0026] B HekOTOpBIX acmeKTax YrJIeBOAOPOABI (HAMpHUMep, MEepBbIe YIIEBOIOPOIbI),

noaxoAsamue s ucnonb3oanus B peakuun KHO, packpbIToll B JaHHOM JOKYMEHTA, MOTYT



conepxkatb Ci-Cq yrmeBomopoasl, Ny (Hampumep, mpubmusurensio ot 0,1 mo 15% wmon., umm xe
npudmmsuTensHo ot 0,5 no 11% wmon., wim ke npubnmusutensHo oT 1 1o 7,5% Mo, uim xe
npubmzutensHo ot 1,3 10 5,5% mon.), u CO, (Hanpumep, npubmuzurensao ot 0,1 1o 2% Mo, wiu
xke npudbmusurensHo ot 0,2 mo 1% wmon., win ke npubmusurensHo ot 0,3 go 0,6% wmod).
Hanpumep, yriesonopoas! (HampuMep, NepBbie YIIIEBOAOPOIb), MOAXOASAIINE I UCTIONb30BAHUS B
peakuu  KYO, packpeiToif B JaHHOM JOKyMeHTe, MoOryT cozaepkarb C; yIIeBoaopon
(mpubmmsuTensHO o1 89 mo 92% mon.); C; yraeBopopons! (mpubanzuTensHo oT 2,5 1o 4% moun.);
C; yraneBonpopoabl (mpubnusurensHo oT 0,5 no 1,4% moi.); C4 yrieBogoponb! (MpuOIU3UTETHHO
ot 0,5 mo 0,2% wmon.); Cs yrneBonopons! (mpudnusurensHo 0,06% mon.); u Cg yrieBogopobl
(mpubnmsurensHo 0,02% mon.); u HeobszarenpHo Ny (mpubmusurensHo ot 0,1 mo 15% moi.),
CO; (mpubmmsurensho ot 0,1 no 2% moi.), wiu kak N (mpubmusurtensro ot 0,1 1o 15% mount.),
tak u CO, (mpubnusurensHo ot 0,1 1o 2% mou.).

[0027] Kucnopon, ucnons3yemslii B cmecu pearenTos KHO 10, moxer copepxars 100%
kuciopona (mo cymectBy 4ucThiii ), Kucmopon-ras (KOTOPbII MOXKeT OBITh IOJNy4YeH
MOCPENCTBOM Tporiecca MEMOPAHHOTO Pa3feNieHus1), TEXHUIECKUH KUCIOPOA (KOTOPBIA MOXKET
COIepKATh HEKOTOPOE KOJIWYECTBO BO3IyXa), OOOTALIEHHBI KHUCIOPOAOM BO3IYX, KHCIOPOI-
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,O0), renepaTopsl THAPOKCHIIBHBIX PATUKAJIOB H T.I1., HJIK KX KOMOMHALIUH.

[0028] B omHom acmekte cmech peareHToB KUO 10 MokeT OBITh OXapakTepu3OBaHA
MOJISIPHBIM OTHOLIEHHEM yriepona k kuciopoay (C/O) meHbine yem npuOaM3uTensbHo 3:1, umm
K€ MEHbIle YeM NMpuOIM3uTeNnbHo 2,6:1, niM ke MeHble 4eM NpUOIN3uTenbHo 2,4:1, umm xe
MeHbIIE YeM MpuONu3uTenbHo 2,2:1, WU Ke MeHbIne 4YeM npuOau3uTenbHO 2:1, wWin ke
MeHbIIe YeM NpuOan3uTensHo 1,9:1, uam ke paBHBIM WM OOJIbIIE YeM MPHOIU3UTENbHO 2:1,
WM K€ PaBHBIM WM OOJbIne ueM NpUOIM3HTENbHO 2,2:1, WM Ke paBHBIM WM OOJbIIe YeM
npubnu3uTensHo 2,4:1, WM ke paBHBIM I OOJble ueM npuOam3uTenbHo 2,6:1, wim ke
npubnusutensHo ot 0,5:1 nmo 3:1, unm ke npubmmurensho ot 0.7:1 mo 2,5:1, wnm ke
npubmmsutensio or 0,9:1 mo 2,2:1, umu ke npubnusurespbHo ot 1:1 mo 2:1, wumu ke
npubmmsutensio or 1,1:1 mo 1,9:1, wnmu ke npubnusurenpbHo ot 2:1 mo 3:1, wmm xe
npubnusutensHo ot 2,2:1 nmo 3:1, wim ke npubmusurensHo ot 2,4:1 mo 3:1, wim ke
npudmsuTensHo ot 2,6:1 no 3:1, rme monsipHoe otHomeHne C/O OTHOCHTCS K BCEM MOJISIM
yraepona (C) yrieBonopoaoB B CMeCH PEareHToB, MOAEICHHbIM Ha BCe MoyH kuciopona (O;) B
cMmecH peareHToB. Hanpumep, korna eMHCTBEHHBIM HCTOYHUKOM YyTJIEpO/ia B CMECU PEeareHTOB
KYO 10 sBnsercs CHa, monspuoe otHomenne CH4/O, sBisercss TakuM ke, KaKk MOJSIPHOE
ornomenne C/O. B kadectBe apyroro mpumepa, korma cmech peareHToB KUO 10 comep:kut
npyrue uctouHuku yriepona momumo CHy, Ttakue kak stan (C,;Hg), mpoman (CsHg), OyTansr
(C4Hi0) u mp., monsipaoe otHomenue C/O yuuTBIBAET MOJH YIJIEpPOAa B KaXKJOM KOMITOHEHTE
(marmpumep, 2 monst C B 1 mosne CoHe, 3 mons C B 1 mone C3Hg, 4 monsa C B 1 mone C4Hjo uT.11.).
Kax Oyner MOHATHO CIELUANUCTY B JAHHOH OONACTH TEXHMKH, a TaKXKe C IOMOILIBI 3TOTO

ornucanus, MomsipHoe ortHomeHune C/O B cmecu pearentoB KUO 10 moxer ObITh
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CKOPPEKTUPOBAHO BMECTE C JPYTUMH TEXHOJOTHYECKHUMH TMapaMeTpamu peakTopa (Hampumep,
TEMIEepaTypoil, JaBIeHHUEM, CKOPOCTBIO MOTOKA U ApP.) IUIsl MOJYYEeHUs] CHHTE3-Ta3a JKeIaeMoro
cocTaBa (HampuMep, CHHTE3-Ta3a C kejaeMblM MoJsipHbIM oTHomeHueM H,/CO; cunTes-rasa c
xemnaeMbiM conepykanueM CO; u ap.). MonsipHoe otHomenue C/O B cmecu pearentoB KUHO 10
MOXET  OBITb ~ CKOPPEKTHPOBAHO, YTOOBI  OOECHeunTh  MOHIDKEHHOE  KOJIUYECTBO
HeTpOopearupoBaBLIMX YIJIEBOIOPOAOB B cHHTe3-raze. Momspaoe ortHomenune C/O B cmecu
pearenToB KHO 10 mosxeT ObITH CKOPPEKTHPOBAHO HA OCHOBAHMU TEMIIEPATYPBI BBIXOISIIETO
nmotoka  KUO

HETPOPEarupoBaBIINX YIJIEBOJOPOIOB MPOU3BEACHHOTO CHHTE3-Ta3a (HApHMep, BBIXOISIIErO

,  4TOObl  TOHM3UTh  (HampuUMep,  MHUHHMH3HPOBATh)  COJAEPIKAHUE
notoka peakropa KHO 15; BbIxonsimero moToka CUHTE3-ras3a; CuHTe3-ra3a 17, cuHres-rasza 18).
Kak Oyner MOHATHO CHEUANUCTy B JAHHOH OONACTH TEXHHKH, & TAKXKE C MOMOIIBK) 3TOTrO
OMMCaHUsA, KOTJ]a CUHTE3-Ta3 B JajbHeHIeM HCIOIb3yIOT B Mpoliecce MPOU3BOACTBA METaHOJA,
HEeNpOopearupoBaBlINe yIIeBOIOPOAbL, MPUCYTCTBYIOINE B CHUHTE3-Ta3e, MOTYT HEKeJIaTeJbHO
HAKAIUTUBAThCSI B PEAKIMOHHOM KOHTYPE METAHONA, TeM CaMbiM CHUXasg 3((EeKTUBHOCTH
npolecca NPOU3BOCTBA METAHOJA.

[0029] B omHOM acmekTe 4HacTh YIJIEBOAOPOIOB (HANpHUMeEp, MEpPBbIe YrIeBOIOPOMBI,
BTOpbIe yrieBomoponbl) B cmecu peareHToB KUO 10 MokeT momBepratbCsi peakiuu
TepMudeckoro pasnoxenus 10 yriepoaa (C) u Hp, Hampumep, Kak MPENCTaBICHO ypaBHEHHEM
(2):

CH4 — C+2H, (2).

[0030] Peakuus pasnoxeHHsl YIJIEBOAOPOAOB, TAKUX KaK METaH, YCHJIMBAETCA IpU
MOBBILIEHHBIX TEMIEpaTypax U MOBBbILAET coaepkaHue Hp B BBIXOAsAIIEM IMOTOKE pPEaKToOpa
KYO (manpumep, B cuHTe3-ra3e). Kak Oyaer NOHATHO CrenUainuCTy B JAHHOW 00JIACTH TEXHUKH,
a TaKKe C TMOMOLIBI0 3TOr0 ONMCaHMs, U 0Oe3 HamepeHHs ObITb CBS3aHHBIMU KaKOH-JHOO
Teopuel, XOTsI MPOLIEHTHOE CoMepkaHue yrieBoaoponos B cMecu peareHToB KUO 10, xotopas
MOJIBEPraeTCsl PEaKIMH PA3JIoKeHUs (HApUMep, PEeaklUH Pa3IOKEeHUs, MPenCTaBICHHON
ypaBHeHueM (2)), pacTer ¢ yBenudeHHeM MousipHoro otHounenust C/O B cmecu pearentoB KUO
10, yacTh yrieBOJOPOAOB MOXKET MOJABEPraThCsl peakuuu pasznokenus no yriepoxaa (C) m Hp
Jake TPU OTHOCHTENBHO HHM3KUX MOJISIpHBIX oTHomeHusix C/O B cmecu pearentoB KUO 10
(mampumep, wmojsipuom otHomeHun C/O B cmecu peareHtoB KUO 10 meHbie dYewm
npUOIU3NTENBHO 2:1).

[0031] Peakumst KHO mnpencraBisier coOOW SK30TEPMHUYECKYIO PEaKUUI0 (Hampumep,
reTepOreHHYI0 KaTaJIUTUYECKYIO PEaKLUIo;, 3K30TePMUYECKYI0 T€TEPOTreHHYI0 KaTaJIUTUYECKYIO
peaKuio), KOTOPY0 OOBIMHO TPOBOAST B MPUCYTCTBUH Karanmu3atopa KUO, comepskarero
KaTAJIMTUYECKH AKTHUBHBIM METaJUI, TO €CTh, METAJIJI, aKTUBHbIN ais Katanusa peakunn KYO.
Karanutndeckn akTUBHBIA METAJUT MOXKET COMEp KaTh OaropoaHelii Metamn (Hanpumep, Pt, Rh,
Ir, Pd, Ru, Ag u T.11., uym ux komOuHaumm), Hedaaropoausiii Mmerayut (Hanpumep, Ni, Co, V, Mo,
P, Fe, Cu u 1.1, uim ux KOMOWHAIMN ), peaKo3eMebHble dyieMeHThl (Harmpumep, La, Ce, Nd, Eu
U TI., WIM UX KOMOWHAIMM), MX OKCHUABL, M T.IL, WM HX KomOmHaumu. Kak mpasuro,

OnaroponHbpli MeTaul MpPEACTaBisieT CcOOOM MeTan, KOTOPBIH YCTOWYMB K KOPPO3UU H
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OKHCJICHHIO B conepskamieii Bony cpene. Kak Oyaer MOHATHO CHEUAMCTyY B JaHHOH oOjacTw
TEXHUKH, & TAK)KE C IMOMOIIBIO 3TOT0 ONHMCAHUs, KOMIOHEHTh! katanu3zaTtopa KUO (Hampumep,
METaJulbl, TaKkue Kak OJaropofHble MeTajulbl, HEOJNArOpOIHbIE METAIIbI, PEAKO3EMEbHbIE
3JIEMEHTBI) MOTYT OBITh pa3zaeneHsl 1o (as3e uian oObenrHEeHb! B OAHON U TOH ke (ase.

[0032] B omnom acmekte kartaimuzatopel KUO, mpuemiiemble 1jis1 UCHOJB30BAHUS B
HACTOSAIIEM H300PETeHHH, MOTYT MPENCTaBISTh COOOH KaTajau3aTopbl HAa MOAJIOXKKE H/WIH
KaTaau3aTopsl 0e3 MOIJIOKKH. B HEKOTOpBIX acrekTax KaTajlu3aTopbl Ha MOMJIOXKKE MOTYT
COIepKaTh TOMJIOKKY, TNe TMOMJIOKKA MOXKET ObITh KaTaJUTUYECKU AaKTHUBHOH (Hampumep,
NOJUIOJKKa MOXKeT KaranmusupoBath peakumo KYO). Hanpumep, KaTaauTU4eCKH aKTUBHAs
MOJJTO’KKA MOYKET BKJIFOYAaTh METAJUIMYECKYI0 TKaHb WJIM MPOBOJOYHYIO CETKy (Hampumep, Pt
TKaHb WJIM TPOBOJIOYHYIO CETKY), KATAJIUTHYECKH AKTUBHBIH METAJUTMYECKUH MOHOJIUTHBINA
Karajau3aTop, U JIp. B Ipyrux acmekrax KaTajgu3aToOpbl Ha MOIJIOXKKE MOTYT COIepKaTb
MOJUTOJKKH, TI€ TIOAJIOJKKA MOXKET OBITh KaTAJIUTUYECKH HEAKTHBHOHN (HampuUMep, MOJIOKKA He
MokeT KartanusupoBaTh peakumo KYO), takme kak SiO,, kapbun kpemuus (SiC), oxcun
AFOMUHUS, KaTAJIUTUYECKH HEAKTHBHAs MOHOJMTHAS MOMJIOXKKA, U Ap. B emme ogHuX acrekrax
KaTaJIN3aToOpPbl Ha TMOUIOKKE MOTYT COAEP)KaTh KATAJIMTUYECKU AKTUBHYIO TIIOMJIOKKY H
KaTAJIUTHYECKH HEAKTUBHYIO TOIOKKY.

[0033] B Hekoropbix acmekrax kartamuzatop KUO Moker ObITh HaHECEH TOHKHUM
MOKPBITHEM Ha MOIJIOKKY, NMPUYEM IOJJIOKKA MOXKET OBITh KAaTaJIUTHYECKH AKTHBHOM MWIIH
HEaKTHBHOH, M T/€ IOAJOXKA MOXeT OBITh MOHOJMTOM, II€HOH, YacTHLAMHU KaTalnu3aTopa
HeTPaBUIIbHON (POPMBI H P.

[0034] B HexkoTopeix acnekTax karanuzarop KUO MoskeT npencraBiaTh cOOOH MOHOJUT,
NIeHy, MOPOIIOK, YacTuly u aAp. Heorpannuunsaromue npuMeps! GopM A 4aCcTUL] KaTaln3aTopa
KYO, mnpuemiemblx 1 UCIOJNB30BAHUSA B  HACTOSLIEM HW300PETEHUH,  BKIOYAIOT
LWJIMHAPUYECKYIO,  OHCKOOOpasHyr,  c(epuueckyro,  IUIACTHHYATYI0,  3JUIMIICOMIHYIO,
PABHOBEJIUKYIO, HEMPABUIIBHYIO, KYOMYECKYIO, UTOJIbYATYIO (GOPMY M T.I1., HJTH UX KOMOMHALUH.

[0035] B HEKOTOpBIX acmeKkTax MOIJIOKKA COMEPIKUT HEOPTaHUYECKUH OKcHi, anbda-,
Oera- umm tera-okcun amomunus (Al,O3), akruBupoBanubiii Al,O3, muokcun kpemuus (Si0»),
muokcun tutaHa (Ti0,), okcun maraus (MgO), okcun uupkonus (ZrO,), okcun nanrana (11
(Lay0s3), okcun uttpus (III) (Y,03), okeun uepusi (IV) (CeO,), ueonurs, ZSM-5, OKCHIbI
NEPOBCKUTA, OKCUABI TUAPOTAIBLINTA H T.II., HJIM UX KOMOMHAIUY.

[0036] Cmocober KHO, peakropsr KYHO, karammszatoper KUO wu koHburypamuu
katamutrueckoro cnoss KHO, mpuemnemble Al MCIOJIB30BAHUS B HACTOSIIEM H300pETEHUH,
Oonee TOAPOOHO OMUCaHBI B MpenBapuTeNbHON 3asBke Ha mareHT CIIIA Ne 62/522910,
HanpasieHHoH 21 uronst 2017 r. (MexxnyHaponHas 3asska Ne PCT/IB2018/054475, nonanHas 18
uroHs1 2018 r.) mox Haszeanmem «Improved Reactor Designs for Heterogeneous Catalytic
Reactionsy», u B npenBapurenpHoii 3asBke Ha nmateHT CLIIA Ne 62/521831, noganuo# 19 uroHs
2017 r. (MexnynaponHas 3asBka Ne PCT/IB2018/054470, nomannas 18 urons 2018 r.) mon
HazBaHueM «An Improved Process for Syngas Production for Petrochemical Applicationsy,

Kaxxaasti U3 KOTOPbIX BKJIFOYCHA B HaHHbIﬁ AOKYMEHT MOCPEACTBOM CCBLJIKU BO BCEH IOJIHOTE.
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[0037] B ongnom acnekte peaktop KHO, nonxonsmuii A UCMONB30BaHUS B HACTOSIIEM
n3o0perennn (Hampumep, peakrop KUYO 100), moxer Bximouath TpyOuaTslii peakTop,
IPOTOYHBIN PEAKTOpP HENPEPBIBHOIO NEHCTBUSA, M30TEPMUYECKHH peakTop, anuabaTudeckuit
PEaKTOp, PEaKTOp ¢ HEMOJBUXKHBIM CJIOEM, PEAKTOP C MCEBAOOXKIKEHHBIM CIIOEM, PEAKTOp C
0apOOTaKHBIM CJIOEM, PEAKTOP C LUPKYJIALUOHHBIM CJIOEM, PEAKTOP C KUIIILIUM CJIOEM, PEaKTOp
TUIA POTALMIOHHOM MEeYH U T.II., FJIM UX KOMOMHALH.

[0038] B Hekoropbix acnekrax peakrop KUO 100 moxer ObIThb OXapaKTe€pH30BaH, IO
MeHblIel Mepe, ogHuM padouum mapamerpoM KUO, BHIOpaHHBIM M3 TPYMIIbI, COCTOSLICH U3
temneparypbl peaktropa KUO (mampumep, Ttemneparypbl ciosi karaimmzaropa KUYO),
temneparypbl nogaun KYUYO (mampumep, temmnepatypbl cmecu pearentoB KYUO); uenesoii
TeMriepatypbl Bbixomsimero noroka KUO; nasiaenus KUO (Hampumep, naBiieHHE peakTopa
KYO); Bpemenn kontakta KHO (Hanpumep, BpemeHH koHTakTta peakropa KYO); monsprOro
otrHomenust C/O B cmecu pearenToB KUQO; MONSIpHOTO OTHOIIEHHS] BOIASHOIO Mapa K yriIepoay
(IVS (S/C)) B cmecu pearenroB KUO, rme momspHoe otHomenue S/C o3Hadaer oOumiee
KosmaecTBO Mojer Boael (H,O) B cMecu peareHTOB, MOAEIeHHOE Ha 001ee KOIUIeCTBO MOJIEH
yraepona (C) yriaeBomopomOB B CMECH PEareHToB, W WX KoMmOuHaiui. IIpuMeHHuTenpHO K
HACTOSIIIEMY ONMCAHUIO Temreparypa Bbxomsamero motoka KYO mpencrasisier coOoit
TEMIepaTypy CHHTe3-ra3a (Hampumep, BbIXoasmero noroka peakropa KUO 15, Bexomsmero
MOTOKA CUHTE3-Ta3a, CHHTe3-ra3a 17; cuHre3-raza 18), M3MEpeHHYI0 B TOYKE, i€ CHUHTE3-Ta3
BbixomuT u3 peakropa KUO (peaxrop KUO 100), nampumep, TemmepaTrypy CHHTE3-rasa,
U3MepeHHyK Ha Bbixoze u3 peaktopa KUO, Temneparypa BBIXOAALIEr0 NOTOKA CHUHTE3-rasa,
TEMIIEpaTypa BbIXOAA BBIXOSALIETO IOTOKA CHUHTEe3-ra3a. IIpMMEHUTENbHO K HACTOSIIEMY
ONMUCaHMIO TeMmrepaTypa BeIxopsmero mnoroka KYO (mampumep, uenesas Temmeparypa
BbIxozsero noroka KYO) cunraercst pabounm napamerpom. Kak OyneT MOHATHO CHEHaINCTy
B JaHHON OOJAaCTH TEXHWKH, a TakXe C IOMOIIBK JAaHHOTO ONMWCAHUS, BBIOOp paboumx
napametpos s peakropa KHO, takux kak temrneparypa nonaun KUO; nasnenune KUO; Bpems
kontakta KHO; monsipHoe otHomenue C/O B cmecu peareHToB KUQO, MOJsIpHOE OTHOLIEHHE
IT/C B cmecu pearenroB KHO; u T.21. onpenenser TeMneparypy BbIXOASIIETrO MOTOKA CHHTE3-Ta3a
(Harmmpumep, BrIXOAsALIEro notoka peakropa KUO 15, BeIxoasiero noToka CHHTE3-ras3a; CHHTE3-
raza 17, cunHte3-raza 18), a Takke COCTaB BBIXOHNSAILIErO MOTOKA CHHTE3-Ta3a (Hampumep,
BbIXOAsIEero noroka peakropa KHO 15, BbIxopsiero moTroka CHHTE3-rasa, CUHTe3-rasa 17,
cunTes-raza 18). Kpome Toro, kak OyeT MOHSATHO CIELUATUCTY B JAHHOH OOJNACTH TEXHUKH, a
TaK)kK€ C MOMOIIBIO HACTOSILEro ONUCAHUS, MOHUTOPUHI TE€MIEPaTypbl BBIXOZSINErO MOTOKA
KUYO wmoxker obecrieunth OOpaTHYIO CBsi3b JUIsl M3MEHEHHUs] APYrux pabodynx MapameTpoB
(marmpumep, Temmnepatypsl nogauu KHO; nasnennst KHO; Bpemenn xontakta KUO; MomsipHOTO
ornomenuss C/O B cmecu pearentoB KUO; momsipaoro ornomenue I1/C B cmecu peareHTOB
KYO; u T.1) mo mepe HeoOXogmMOCTH, 4TOOBI TemmepaTypa BbIxomsmiero mnoroka KUO
COOTBETCTBOBaJIa LIEJIEeBON Temrieparype Boixomsmero noroka KUO. Kpome toro, kak Oyzaer
MOHSATHO CIIELUAJIUCTy B JAHHON OONAaCTH TEXHHUKH, a TaK)Ke C IMOMOIIBIO JaHHOTO OMHCAHUS,

neneBas Temreparypa Boixozsiero noroka KHO npencrasnser coboit kenaeMyo TeMIeparypy



13

Bbexomsiero noroka KUO, a temneparypa Bbxopsmero noroka KUO (Hanpumep, nusamepeHHast
temneparypa Bbixoxsuero noroka KUO, ¢akrtuyeckoe 3HauU€HHE TEMIEPATYPbl BBIXOSINErO
noroka KUQO) moxer coBmanaTh WM HE COBMANATh C LEJIEBOH TEMIIEPAaTypOH BBIXOISIIETO
notoka KHO. B acnekrax, rae temneparypa seixoaduero noroka KHO otnuuaercs ot nenesoi
temnepatypbl Bbixozsmero noroka KUO, oaun wnm Heckonbko paboumx mnapamerpos KUO
(manpumep, Temneparypa nomauun KYO; maBinenune KUO, Bpemst konrakta KUO; mosmsipHOe
orHouenne C/O B cmecu pearenToB KHO; monspaoe orHotenue I1/C B cmecu pearentos KUO,
U TJA) MOryT OBITb CKOPPEKTHPOBaHbI (HANpUMep, W3MEHEHbI), 4YTOObI TeMIepaTypa
BbIxoasiiero noroka KHO cooTBeTcTBOBaNA (Hanmpumep, Obljia TAKOM ke, COBMAaaja ¢) LeJeBOu
temneparype Bbxomsamero noroka KHO. Peakrop KUO 100 moxker pabortarth mpu JHOOBIX
NOAXOAAUIMX pabovymx mapaMeTpax, KOTOpble MOTYyT O0eCrnednBaTh CHUHTE3-Ta3 JKEJaeMOro
cocTaBa (HampuMep, CHHTE3-ra3 C KeJaeMbIM MOJspHbIM oTHomeHneM H,/CO; cuHTe3-ra3 c
xenaeMbiM conepkanreM CO, u T.11.).

[0039] Peaktop KHO 100 MoskeT ObITh OXapakTepu3oBaH Temreparypoi momadu KUO
npubnusutensHo ot 25 mo 600°C, wmm ke mpubmusurenpHo oT 25 mo 500°C, wnmm ke
npubnusutensHo ot 25 mo 400°C, umm ke mpubmusurenbHo ot 50 mo 400°C, wmm xe
npudmmsuTensHo ot 100 no 400°C. B acnekrax, rue cmech peareHToB KUO comep:kuT BOISHOM
nap, Ttemmeparypa nomadun KUYO wmoxer pocrurare mnpubmmsurensHo 600°C, wmm ke
npubnusutensHo 575°C, nmm ke npubnusurensHo S50°C, mnum ke npudmusurensHo 525°C. B
acrnekTax, rae cmech peareHToB KUO He comep:kut BoAsHON map, Temmneparypa nogauu KHO
MOXeT pocturarh npuommsurenso 450°C, wmnm ke npubnusutenvHo 425°C, umm ke
npubnusutensHo 400°C, nmm xe npubnusurensHo 375°C. Peakrop KHO 100 mosker ObITh
OXapakTepu3oBaH TeMmmepaTypoil  Beixomsmero mnoroka KUO  (mampumep, LeneBoit
Temnepatypoil Bexozmsmero noroka KUO), paBroii nnu Goneine yem npudnusutensao 300°C,
npubmmsutensHo 600°C, mpubnusurensHo 700°C, npubmusutensro 750°C, npuONU3UTETBHO
800°C, mpubmusurtenvHo 850°C, mmm ke mpubnusutenbHo ot 300 mo 1600°C |, wnm ke
npubnusutensHo oT 600 mo 1400°C, wnu sxe npubnusutensHo ot 600 mo 1300°C, wnm xe
npubnusutensHo oT 700 mo 1200°C, wnum sxe npubnusutensHo ot 750 mo 1150°C, wnm xe
npubnusutensHo ot 800 mo 1125°C wmnm, ¢ apyrodi cTopossl, nmpuOmmsuTenbHo ot 850 1o
1100°C.

[0040] B omuHom acmekte peaktop KUO 100 MokerT ObITh OXapaKTepHU3OBaH JIFOOOM
NOAXOALIEH TeMIIepaTypol peakTopa W/HIIM TeMIepaTypoi ciosi kKaranuzaropa. Hampumep,
peaktop KUO 100 MokeT XapaKkTepU3OBAThCS TEMIIEPATYpPOU peakTopa W/WIH TEeMIepaTypoi
CJIOSI KaTaJiu3aTopa paBHOM min Gospine yem npudausurensHo 300°C, npubmmsurensao 600°C,
npubnusutensHo  700°C,  mpubmmsurensHo  750°C,  mpubmmsurensho  800°C  wmum
npubnusutensHo 850°C, wiu, ¢ apyroit ctoponsl, npubausurensHo ot 300 xo 1600°C, wnn xe
npubnusutensHo oT 600 mo 1400°C, wnmm >xe mpubnusutensHo or 600 mo 1300°C, wnm xe
npubnusutensHo ot 700 mo 1200°C, wnu >xe npubnusutensHo ot 750 mo 1150°C, mnm xe
npubnusutensHo ot 800 mo 1125°C, wmmm, ¢ apyroi cropoHsl, npubmusurenpsHo or 850 nmo
1100°C.
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[0041] PeakTop KUHO 100 moxer paboTaTh mpu JIFOOOM MOIXOISIIEM TEMIIEPATYPHOM
pe’KuMe, KOTOPBIA MOXKET O0ECIeUNTh CHHTE3-Ta3 JKeJIaeMOro COCTaBa (HalmpuMep, CHHTE3-Ta3 ¢
xKenaeMbIM MoJsIpHbIM oTHOImeHneM HyCO); cunres-ras ¢ skenaembiM conepskanueM CO, u T.11.).
Peaxtop KUO 100 mosker padotaTh B aquabaTHUECKUX yCIOBUAX, HEAANA0ATHIECKUX YCIOBHSX,
U30TEPMHUYECKUX YCIOBHSIX, MOYTH M30TEPMUYECKUX YCIOBUAX U T.JA. IlpuMeHurenbHO K
HACTOSIIEMY ONMCAHHIO TEPMUH «HeannadaTH4YeCKue YCIOBUS» OTHOCHTCS K YCIIOBHSM
npoLecca, Py KOTOPBIX PEaKTOp MOABEPraeTcsl BHEIIHEMY TEIUIOOOMEHY WM Teruionepenade
(HampuMep, PeakTOp HArpeBalOT WM PEAKTOp OXJIAXKAAKOT), YTO MOXKET MPEACTABISTH COOOM
NPsSIMOI TETI00OMEH W/witu HenpsiMol TeriooOmMeH. Kak Oyaer MOHATHO CHenHaaicTy B JAHHOM
00JIaCTH TEXHUKH, a TAK)KE C MOMOLIBIO 3TOr0 OMHMCAHHS, TEPMHHBI IIPSIMOH TEIIOOOMEH» U
HETIPSIMOH TeryIo00MeH» M3BECTHBI CHEIHMAINCTy B JaHHOW obmactu TexHUKH. Hamporus,
TEPMHH «aaua0aTHYECKUE YCIOBUS» OTHOCHUTCS K YCJIOBHUSIM MIPOLECCA, MPH KOTOPBIX PEAKTOP
HE TMOJBEPraeTCsl BHELUTHEMY TEIUIOOOMEHY (HampuMep, PeakTop He HArpeBAIOT MM PEAKTOp He
oxJjaxnawT). Kak mnpaBwio, BHEIIHUI TEIIOOOMEH TOApPa3yMeBaeT BHEIIHIOK CHCTEMY
TerooOMeHa (Hampumep, CUCTEMY OXJIAKICHHs, CUCTeMy oborpesa), kotopas TpedyeTr BBOIa
u/wm BbiBoAa SHeprun. Kak Oyier MoHATHO CHEMUANNCTY B JAHHOH OOJACTH TEXHHUKH, a TAKXKe
C TMOMOIUBI0 3TOTO OMNHCAHUS, BHEINHAS TEIUIoNepenada TakkKe MOXET ObITh Pe3yJbTaToOM
TEIUIONIOTEPh W3 CJIOS Karanu3aropa (WJIM PeakTopa) HM3-3a PaAMalMOHHOW TeIUIONepenadH,
TEIUIONPOBOAHOCTH, KOHBEKIIMOHHON TEIUIoNepenayu 1 T.IL., WK uX koMOmHauumii. Hanmpuwmep,
CJIOM KaTaju3aTopa MOXKET Y4acTBOBATh B TEIUIOOOMEHE C BHELIHEW Cpenoil W/WiM ¢ 30HaMH
peakTopa mepexn CIoeM W/WIH TOCIIe CIIOs KaTajIu3aTopa.

[0042] [IpuMEeHUTENBHO K HACTOSIIIEMY OMUCAHUIO TEPMHUH «U30TEPMUYECKUE yCIOBUS»
OTHOCHUTCS K YCJIOBHSIM Iporiecca (Harmpumep, padounm napamerpam KHO), koTopblie NO3BOJSIOT
HOANePKUBATh MPAKTHUECKH TOCTOSIHHOW TEMIepaTypy peakTopa W/WIM CJOs KaTaliu3aTopa
(Hampumep, HM30TEPMHYECKYI0 TeMIlepaTypy), KOTOpas MOKeT ObITh oOmnpenesneHa Kak
TeMIepaTypa, KOTopas MEHsIeTCsl MeHbIle 4eM npudau3nuTenbHo Ha +10°C, npubnu3uTensHO Ha
+9°C, npubmusurenbho Ha +8°C, mpubmusurensHo Ha +7°C, mpubmusurtensHo Ha +6°C,
npubnusutensHo Ha +5°C, mnpubmusurenbHo Ha +4°C, npubmmsurensHo Ha +3°C,
npubmm3uTenbHo Ha +2°C wium npubnusureapbHo Ha +1°C MO BCeMy peakTopy W/MIH CJIOO
KaTaJM3aTopa COOTBETCTBEHHO. KpoMe TOro, MpUMEHUTENbHO K HACTOSIIIEMY OMHCAHUIO TEPMUH
«M30TEPMUYECKUE VCIOBHSD» OTHOCHTCA K VCJIOBUSIM Iporecca (Hampumep, padouum
napamerpam KHO), s pexTrBHBIM [Is1 TONyUeHHs] CHHTE3-Ta3a JKeJIaeMOro COCTaBa (Harmpumep,
C KenaeMbIM MoOJsipHbIM oOTHOmeHueM H,/CO, skemaembiM conmepskanmemM CO, u T.1.), rae
U30TEPMHUYECKHE YCIOBHS BKJIIOYAIOT M3MEHEHHE TEMIIEPaTypPhl MEHbIIE YeM MPUOIN3UTENBHO
Ha £10°C mo Bcemy peaktopy w/uim cioro karainmzaropa. Peakrop KHO 100 moxer paborath
npu  JHOOBIX  MOAXOASIIMX  palo4YMx  TapaMerpax, KOTOpbleé MOryT oOecrnednBarhb
M30TEPMHYECKHE YCIOBHUS.

[0043] IIpuMeHUTENBHO K HACTOSALIEMY ONHCAHUIO TEPMHUH «IOUYTU H30TEpMUYECKHUE
YCIIOBHS» OTHOCHUTCS K YCJIOBHSM Iporiecca (Hanpumep, padounm napamerpam KHO), koropeie

NO3BOJISIFOT ~ MOJAEP)KUBATh IOYTH IIOCTOSHHON TeMIepaTypy peakTopa W/WIM  CIOs
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KaTanu3aTopa (HampuMmep, IOYTH H30TEPMUYECKYI0 TEMIIEPATypy), KOTOpask MOXKET ObITh
OTpenieNieHa KaK TeMIlepaTypa, KOTopash MEHseTCsl MeHblle yeM npudbmusurenbHo Ha £100°C,
npubnusutensHo Ha +90°C, mnpubnusurenpHo Ha +80°C, mnpubmmsurenbHo Ha +70°C,
npubnusutensHo Ha +60°C, npubmmsurensHo Ha +50°C, npubmusurensHo Ha +40°C,
npubmmsutensHo Ha +30°C, npubnmsurensHo Ha +20°C, npubmmusurensHo Ha +10°C,
npubmmsutensHo  Ha +9°C, mnpuOmusurensHo ©Ha +8°C, mnpubmusurensHo Ha +7°C,
npubnusutensHo Ha +6°C, npubnusutensHo Ha +5°C, npubmmsurensHo Ha +4°C,
npubnusutensHo Ha £3°C, npubnmsurensHo Ha £2°C wnm npubmmsutensHo Ha £1°C mo Bcemy
peakTopy W/WIHM CJOK KaTaju3aTopa, COOTBETCTBEHHO. B HEKOTOpBIX acmeKkTax IO4YTH
U30TEPMHYECKHE YCIOBHUS TONMYCKAIOT M3MEHEHUE TEMITePAaTypbl MEHbIIE YeM MPHOIU3HTEIBHO
Ha +50°C, wmium ke MeHblle 4YeM mnpuOamsuTeapbHo Ha =+25°C, WM ke MeHbIIe 4YeM
npudmm3uTenbHo Ha +10°C mo BceMy peakTopy W/WMIH CJIOK Karanuzatopa. Kpome Toro,
NPUMEHHUTEIBHO K HACTOSIIEMY OIUCAHHUIO TEPMHH «IIOYTH H30TEPMUYECKHUE YCIOBHS» CIEAYET
MOHUMATb KaK BKJIFOYAIOIUH KH30TEPMUYECKHIE)» YCIOBHSL.

[0044] Kpome TOro, NpPUMEHHUTENBHO K HACTOALIEMY OIHCAHUIO TEPMUH «IIOYTH
U30TEPMHYECKHE YCIOBHs» OTHOCUTCS K YCIOBUSIM Ipoliecca (HarpuMep, padounuM nmapamerpam
KYO0), a¢ppexTuBHBIM 1151 IOTYUEHUS] CHHTE3-Ta3a KEJAeMOro COCTaBa (HapuMep, ¢ JKeIaeMbIM
moJsipHbIM oTHOmeHneM H,/CO), xenmaembim copepskanueM COp W T.O.), IPU 3TOM TIOYTH
U30TEPMHUYECKHE YCIOBHS BKJIIOYAIOT M3MEHEHHE TEMIIEPaTypbl MEHbIIE YeM MPUOIN3UTENBHO
Ha +100°C mo BceMy peakTopy WK CJIOK KaTaJu3aTopa.

[0045] B ogHOM acmiekTe crioco0, pacKpbIThIA B TaHHOM JOKYMEHTE, MOXET BKJIFOYATh
nposeneHue peakiu KHO B mouTy H30TEPMHUUECKUX YCIOBUAX C TMOTyUYEHUEM CHHTE3-Tasa, Iae
NOYTH HW30TEPMHUUECKHE YCIOBHS BKJIIOYAIOT M3MEHEHHE TeMIepaTypbl MEHbIIE ueM
npubausutensHo Ha £100°C o BceMy peaktopy w/niM cior katanusaropa. Peakrop KHO 100
MOXeT padoTaTh MpH JIFOOBIX MOAXOAAIUX pabounX mapaMeTpax, KOTOpble MOTYT 00eCIeYrBaTh
MOYTH U30TepMUYECKHE YCIOBUs. [1ouTH M30TepMUYECKUE YCIOBUS MOTYT ObITh OO€CTIeUeHbl ¢
MIOMOIIBIO Psiia TIEPEMEHHBIX MPOLecCa U KaTaau3aTopa, TAKUX Kak Temriepatypa (Hampumep,
TEIUIOOOMEH WM TeTlIonepeaaya), NaBjIeHnue, CKOPOCTh MOTOKA ra3a, KOHPUrypamnus peakropa,
KOH(pHUrypauus CJI0sl KaTaJIu3aTopa, COCTAB CJIOS KaTaIn3aTopa, IIOLIAb MOMEePEYHOrO CeUSHHSI
peakTopa, CTYIeHYaTOCTh IMOa4YH ra3a, BIPbICKUBAHKUE MOJAYH I'a3a, COCTAB IMO/IA4H ra3a u T.IL.,
i ux komOnHauuu. Kak npasuio, u 0e3 HamepeHHst ObITh CBSI3aHHBIMU C KaKOW-JIHOO TEOpHEH,
TEPMHHBI TEIUIONepenada» MIN «TETI00OMEH» OTHOCST K TEIUIOBOHM SHEPTHH, OOMEHHBAEMO
WIN TIepenaBaeMOi MEXAY IBYMs CHUCTeMaMH (HampuMmep, OBYMs PEaKTOpaMH, TaKUMH Kak
peakrop KUO wu peakTop KpeKHMHIa), W TEPMHHBbI «TEIUIONEpenaday WIH «TETI0O0OMEeH»
UCTIONB3YIOT B JOKYMEHTE B3aUMO3aMEHSIEMO.

[0046] B HEKOTOPBIX acMeKTax JOCTHKEHHE LIEIEBOM TEMIEePaTyPbl BBIXOASIIETO MOTOKA
KYO w/mnu mouTH M30TEPMUYECKUX YCIOBUH MOKET ObITh OOECIeueHO 3a CUeT TeriooOMeHa
win Teruonepenadn. TernaooOMeH MOXKET BKIIOYATh HArpeBaHHUE PEaKTopa WM OXJIAXKIECHUE
peakTopa. B onHOM acnekTe AOCTIXKEHME LIeJEeBOI TemmepaTypbl BbIxozsiiero noroka KHO

W/WIA TIOYTH U30TEPMUYECKHX YCIOBHUH MOXKET OBITb O00eCrnedeHO 3a CUeT OXJIKIACHHS
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peaktopa. B npyrom acmekte QOCTIIKEHHE LIeJIEBON Temmeparyphl Bbixonsmero noroka KUO
W/WJIH TIOYTH U30TEPMUYECKUX YCIIOBUH MOKET ObITh OOECIIEUeHO 3a CUeT HArPEeBaHUsS PeaKkTopa.
B HEKOTOpBIX acmekTax JOCTHXKEHHUE LeNIeBOH Temreparypbl Beixozsiero noroka KHO w/mmm
NOYTH H30TEPMUYECKUX YCIOBHH MOXKET ObITh OOECNeYeHO NPSMBIM TEIUIOOOMEHOM H/HIH
HenpsiMbIM TeruiooOMeHoM. Kak Oyaer MOHATHO CHenManucTy B JAaHHOH OONACTH TEXHUKH, a
TaKXK€ C IOMOLIBIO 3TOTO OINHCAHUS, TEPMHHBbI «IPSMOW TEIIOOOMEH» M «HENpsIMOM
TEIIOOOMEH» M3BECTHBI CHEHMAINCTy B HaHHOH obOmactu. TermnooOMeH MOKeT BKJIIOYATh
BHEIIHUH TemIoOOMeH, BHELIHEEe OXJAKIACHHE OXJAKAAIOIIEH >KUIKOCTBIO, PEaKIHMOHHOE
OXJIAKIEHUE, OXJXKACHUE O KUAKUM a30TOM, KPUOTE€HHOE OXJaXAECHHUE, JJIEKTPHUECKOoe
HarpeBaHue, »JJIGKTPONYrOBOE€ HAarpeBaHHe, MHUKPOBOJHOBOE HarpeBaHHe, paguallliOHHOE
HarpeBaHue, CXKUraHUe MPUPOJHOTO Tas3a, COJHEYHOE HarpeBaHue, MH(PPaKpacHOE HarpeBaHUeE,
UCToNb30BaHue pazdasurens B cMecu peareHToB KUO u T.1m., ninn nx xomOunHanuu. Hanpumep,
PEAKIMOHHOE OXJIAXKIEHHE MOXET OBbITh BBINOJHEHO NyTeM NPOBENEHHS SHIOTEPMHUYECKON
peakuud B OXJKAAIIEM 3MeeBUKe/pylalike, CBA3aHHBIX C pPEAKTOpOM (Hampumep,
PACIIONOKEHHBIX BHYTPH PEAKTOPA).

[0047] B HEKOTOPBIX acCMeKTax JOCTIKEHHE LIEIEBOM TEMIIEPATyPbl BBIXOISALIETO TOTOKA
KYO w/munm modtd M30TEPMHUYECKUX YCIOBHUH MOXKET OBITH OOECHeueHO 3a CYET OTBENEHUS
TexHojoruueckoro Ttemna u3 peakropa KUO. B npyrux acmektax AOCTHXKEHHE L€JIE€BOM
Temnepatypsl Beixoasimero notoka KUO w/wnm moytn M30TepMUYECKUX YCIOBHH MOXKET OBITh
obecrniedueHo mytem nonayu Teria B peakrop KUO. Kak Oyner NOHATHO Crenuaiucty B JaHHOU
00J1acTH TEXHUKH, a TAKXKE C MMOMOIIBIO 3TOro onucanus, peakrop KYO Mosker Hy>KaaTbCs Kak B
HarpeBaHuM, TaK U OXJIAKIEHUU JJIs1 AOCTH)KEHUS LENEeBONH TeMIEepaTyphbl BBIXOSIIETO MOTOKA
KYO w/nnm nouTH H30TEpMUUECKUX YCIOBUH.

[0048] B ogHOM acmekTe TeriooOMeH MM TEeIUionepeadya MOKET BKJIIOYaTh BBEIECHUE
OXJIXKIAIOLIEr0 areHTa, TaKoro Kak pas0asurenb, B peakrop (Hampumep, peaktop KHO 100),
YTOOBI CHU3UTH TEMIIEPATYPy pPEaKTopa W/ TeMIIEpaTypy CJOs KaTaJiu3aTopa, MPH STOM
NOBBIIIAS TEMIEPATypy OXJIAKIAIOLIEr0 areHTa W/Win MeHss a3y OXJIaXJAroLIero areHTa.
Oxna>xnarimuil areHT MOXKeT ObITh PEeaKIMOHHOCIIOCOOHBIM HIJIH WHEPTHBIM. OXJIasKIarouii
areHT MOJKET HAXOOUTHCS B XKHIKOM COCTOSIHUHM W/WIIK mapooOpasHoM coctosiHuu. Kak Oyner
MOHSITHO CIELUANIUCTY B JAHHOW OOJIACTM TEXHHMKH, & TaKK€ C MOMOLIBK) 3TOrO OMHCAHUS,
OXJIAKIAIOLINI areHT MOJKEeT NeHCTBOBAaTh KaK 3aMeIJIUTeNb BOCILUIAMEHEHHs, HampuMep, 3a
CUeT CHIDKEHHUs TeMIIepaTypbl BHYTPU peakTopa, W3MEHEHUs COCTaBa Tra30BOM CMecH,
yMEHbIIEHHUs1 cropanus yriesogopoaos 10 CO, u T.1m.

[0049] B Hexotopeix acnekTtax cmech peareHToB KUO 10 MoXeT NOMOJHUTENBHO
comepxatb paszbaBuTenb, NpUYeM pa3OaBUTENb CIIOCOOCTBYET JOCTIDKEHHIO — LIEJIEBOM
TemnepaTypsl Bbixozsmero noroka KUYO u/uinm noYtn M30TepMUYECKUX YCIOBHH MOCPEACTBOM
TEIUIOOOMEHa, KaK PacKphiTO B JAHHOM AOKyMeHTe. Pa3baBuTenb MOKET conmepskaTh BOAY,
BOJISHOW Tap, MHEPTHbIE ra3bl (HAIPUMEp, aproH), a30T, MUOKCHUI YyIiiepoAa M T.I., WIH UX
koMOuHaumu. OObBIYHO pa3baBuUTENh WHEPTEH MO OTHOWeHHIo K peakuuu KYO, nHampumep,

pasbasutenp He ydactByeT B peakuuun KUO. Opnako, kak OyAeT MOHSTHO CIELHAIHUCTY B
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TaHHON O0NacTH TEXHHUKH, a TakXKe C IIOMOLIbI0 HACTOSINEro ONHCAHUs, HEKOTOpbIe
pasbaBuTenu (HampuMmep, BOAA, BOASHOW Iap, AUOKCUI YIJiepoAa W T.A.) MOTYT BCTYNaTh B
XHUMHUYECKHE peakLuu, oTiauuHble oT peakiuu KHO, BHYTpu peakTopa U MOTYT MEHSTbh COCTaB
MOJIy4aeMOro CHHTe3-Ta3a, Kak Oyner Oosiee moapoOHO OMMCAHO HIDKE B JAHHOM JOKYMEHTE,
npu 3ToM apyrue pasbasurenu (Hampumep, a3oT (N), aproH (Ar)) MOryT HE y4acTBOBAaThb B
peakuusix, KOTOpble MEHSIOT COCTaB IOJNy4aeMoro cuHTe3-raza. Kak Oyner mOHATHO
CHIELUANICTY B JAaHHOM OONACTH TEXHMKH, a TaKKe C IOMOINBI HACTOSINEro OIMCAHMS,
pa3baBuTeNb MOXKET OBbITh HCIIOJNB30BAH AJII M3MEHEHHUs COCTaBa IMOJIy4aeMOro CHUHTE3-Tasa.
PazbaButens MokeT MPUCYTCTBOBaTh B cMecu pearentoB KUO 10 B mroboM moaxopsimeM
KOJIMUYECTBE.

[0050] B ogHOM acrmiekTe HOCTUXKEHHUE LeJIeBON TeMIiepaTypbl Beixonsmero noroka KO
W/WIM TIOYTH M30TEPMHUYECKUX YCIOBUH MOXKET OBbIThb OOECIeYeHO 3a CUeT OTBEeNEHUs
texHosorudeckoro terma (Qqy) u3 peakropa KUHO 100, mHampumep, OXJIaKACHHEM pPEAKTOpPa
KYO 100, Hampumep, 3a CHET HarpeBaHHUs PEAKTOpa KPEKWHra W/WJIM HArpEBaHHsI BOABI JJIS
npon3BoncTBa napa. Kak Oyier MOHSATHO CHEUUANNCTY B JAHHOW OONACTH TEXHUKH, & TAKXKE C
MOMOIIBI0 JaHHOTO OIMCAHMsS, MOJOXHUTEIbHOE 3HaueHne (), BBIXOAALIErO «HAPYXKy» (IO
HAIPaBJICHUIO CTpeNKU 13), O3Ha4aeT, YTO TEIUIO MEePEeNaeTcs OT 3TOr0 KOHKPETHOTO PEaKTopa,
HanpuMep, 3TOT KOHKpETHBIN peakTop oxjaxaatoT. Hanpumep, Qque 13 Ha OUI. 1-3 ykasbiBaeT
Ha TO, 4YTO Terio mnepemaercss or peakrtopa KUO 100 (manmpumep, peaxrop KUO 100
OXJIAKNAKOT), HampuMep, Ha TPOLECC KPEeKHMHra WWIM TpOoLecc NPOM3BOACTBA Iapa,
cooTBeTcTBeHHO. Kak Oyner MOHATHO CnenuajncTy B JAaHHOW OONAcTH TEXHMKH, a TakKXkKe C
NOMOIIBI0 JaHHOTO OIMCAHUs, NOJOXHUTENbHOE 3HaueHne (), BXOISIEro «BHYTPbY (IO
HaIPAaBJICHUIO CTPENKU 13%), O3HA4aeT  TeIlo, nepenaBaeMoe KOHKPETHOU
cucTeMe/y3Iy/peakTopy, HapuMep, 3TH KOHKPETHbIE CHCTeMY/y3€eJ/peakTop HarpeBaroT.

[0051] B HexkoTOpBIX acnekTax Terjonepeaada MOKET BKIIHOYATh OXJIAKIEHUE PEeakTopa
KYO 100 npu oqHOBpeMEHHOM HAarpeBaHUU PEaKTOpa KPEeKUHra (Harmpumep, peakTopa KpeKuHra
B KpeKHHI-ycTaHoBKe 600), rae peakTop KpeKHHra HeoOs13aTelbHO MOYKET MPOU3BOAUTD STHIIEH
IyTeM KpEeKHHra 3TaHa. B OTHOM acnekTe Chlpbe KPEKUHT-yCTAaHOBKH 60 MOXET OBITh IMOJIAHO B
peaxkTop KPEKUHTra, IIe ChIpbe KPEKUHI-YCTAaHOBKH BKJIFOYAET BTOPBIE YIIIEBOIOPOABI, TaKHE Kak
ankaHbl (HampuMep, 3TaH, mpomaH, OyTaHbl, HapTa W T.I., WIK WX KOMOWHALMH), T, MO
MeHbIIeH Mepe, 4acTb BTOPBIX YIVIEBOAOPOJOB IIOABEPraercs 3HAOTEPMUYECKON peakiuu
KPEKUHra B PeakTope KPEeKUHra ¢ 00pa3oBaHHEM MOTOKA MPOAYKTOB PEAKTOPa KPEKHHIa;, U TAe
IIOTOK TMPOAYKTOB PEAKTOpPa KPEKWHIa CONEPKUT ojieuHbI (HampuMep, STHIIEH), BOAOPOA U
HENpopearupoBaBlIie allkaHbl. B Apyrux acmekrax Terjonepenada MOXET BKJOYATh
oxnaxneHue peakropa KHO 100 npu onHOBpeMEHHOM HarpeBaHUU BOJbI AJIsl MOJYUYEHUs Iapa.
B nekotopeix acnekrax peaktop KHO 100 mMoxkeT mpeacTaBisiTb COOOH peakTop C BOASIHBIM
oxjnaxnenueM. Peakrop KHO 100 mokeT MMeTh BHYTPEHHHME W/MJIHM BHEIIHHE OXJIAKAAIOIIUE
3JIEMEHTBl AN TpeoOpa3oBaHUsl BOAbI B BOAsSHON map. Hampumep, TpyOompoBoasl ans
npeoOpa3oBaHusl BOAbI B BOASHOH Map MOTYT ObITh HCIOJNB30BaHbl B KadeCTBE BHYTPEHHHX

oxJaxxaarouux 3jemMeHToB B peaktope KUO 100, rae 4yacTp TEXHOJOTMYECKOrO TeIUia OT
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peakunu KYO HarpeBaeT BOLy BHYTPH TaKHX TPyOOIIPOBOIOB, TEM CaMbIM IpeBpallas BOAY B
BOIAHOW map. B kauectBe napyroro mnpumepa MOXKET OBITh HCIOJNB30BAHA BHELIHSS
oxJaxpawomas pyOamka s npeobOpazoBaHus BOABI B BOAsHOW map. bonee mnompobHO
uHTerpanus npouecca KHYO ¢ mporeccamMu KpekWHra W/MIM MPOU3BOICTBA Iapa OMNKCaHA B
npenBapuTenbHbIx 3asiBkax Ha mateHT CIIIA Ne 62/787620, momanuoii 2 siBapst 2019 r. mox
Ha3BaHueMm «Catalyst Activity Management in Catalytic Partial Oxidation», u Ne 62/8106209,
noganHoit 26 despans 2019 r. mox Ha3BanueM «An Integrated Process for the Production of
Syngas and Olefins by Catalytic Partial Oxidation and Cracking»), kaxpaas W3 KOTOPbIX
MOJIHOCTBIO BKJIFOYEHA B HACTOSIIIUI TOKYMEHT MTOCPEACTBOM CCHUIKH.

[0052] B HekoTOpbIX acmekTax Terjionepenava (Hampumep, TeIuionepenada, KoTopas
o0ecrieuynBaeT JIOCTHXKEHHE IIeJIEBOW TeMIiepaTypsl Bbixoasmero mnotoka KUO w/mmu moutH
U30TEPMHUYECKUX YCIIOBHI) HMCKIFOYAET TEIUIONepenadyy ¢ BBIXOISIIUM IMMOTOKOM CHHTE3-ra3a
(HarmpuMep, BBIXOASIIUM MOTOKOM peakropa KUO 15, BRIXOASIIUM MOTOKOM CHHTE3-Ta3a,
cuHTe3-TazoM 17; cuHTe3-razoM 18) mocie BBIXOMAIIErO IMOTOKA CHHTE3-rasa (Hampumep,
BbIXOJsIero moroka peakropa KUO 15, Bexopsimero moroka CHUHTE3-rasa, CHHTe3-raza 17;
cunaTe3-raza 18), mokumaromero peakrop KUO (mampumep, peakrtop KUO 100). B apyrux
acriekTax Terulonepenava (HampuMep, Teruionepenada, KoTopas 00eCneunBaeT IOCTIKEHUE
1eneBoi Temrepatypel Bbixonsamero noroka KUO w/wiam mouyTH M30TEPMHUYECKHX YCIIOBHIN)
MOJKET BKJIFOUATh TEIUIONEepeaady C BBIXOISAILINM IOTOKOM CHHTE3-Ta3a (Hampumep, MOTOKOM
peaktopa KUO 15, BBIXOASIIMM MOTOKOM CHHTE3-Ta3a, CHHTe3-Ta3oM 17 cuHTe3-razom 18)
1I0CJI€ BBIXOJSIIEro MOTOKA CHHTE3-Tasza (Hampumep, BbIXOnAlero noroka peakropa KHO 15,
BBIXOJSIIIEr0 TOTOKAa CHHTE3-ra3a; CHUHTe3-raza 17, cuHre3-raza 18), MOKMIArOIIero peaxkTop
KYO (manpumep, peakrop KHO 100).

[0053] Peaktop KUO 100 moxkeTr ObiTh OxapaktepusoBan nasieHrnem KUO (Hampumep,
JaBJIEHHEM B pEaKTOpe, M3MEPEHHbIM HAa BBIXOAE WM BBINIYCKE M3 PEAKTOpa) paBHBbIM MWIIH
Oonbire yem npudusuTensHo 1 6ap(u30.), npubnusurensuo 10 6ap(uz0d.), npubmusurenbHo 20
Oap(u30.), npubmusurtenbHo 25 6ap(u30.), npudbnusutenbuo 30 Gap(us0.), mpuUOIU3UTETHHO 35
Oap(u36.), mpudbmmsurensuo 40 Oap(uz0.) wiu nmpudausutenbHo S50 Gap(us0.), wiu, ¢ Opyrou
CTOPOHBI, MeHblle ueM mnpudmmuTensHo 30 Oap(uzd.), mpubmusurensHo 25 0Oap(uz0.),
npubnusuTensHo 20 6ap(u30.) wim npudmmsurensao 10 6ap(u36.), unn sxe npuOIH3UTEIBHO OT
1 1o 90 6ap(u30.), nnu xe npudnusurensHo oT 1 1o 70 Gap(u36.), unn ke MpUOIU3UTETHHO OT 1
1o 40 6ap(u30.), mmm xe npudbmusutenbHo oT 1 1o 30 H6ap(u30.), i e TpUdIU3UTENBHO OT 1
1o 25 6ap(u30.), mmm xe npudbmusutensHo oT 1 1o 20 6ap(u30.), win e npudIU3UTENHHO OT 1
no 10 6ap(u36.), nunm xe npudnusutensbHo oT 20 1o 90 6ap(u30.), i ke NPUOIM3UTENBHO OT
25 no 85 6ap(u30.), unu, ¢ APyroi cTopoHsl, npubdausureabHo ot 30 1o 80 Sap(u30.).

[0054] Peaktop KHO 100 moxer ObIThb Oxapakrepu3oBaH BpemMeHeM koHTakta KYHO
npubnusuTensHO oT 0,001 MuyuMceKyHAB! (MCEK) 0 S CeKyHA (CEK), MU K& MPHOIU3UTENBHO
or 0,001 mcexk mo 1 cex, wmmu ke npuOmmsurenbHo ot 0,001 go 100 mcek, wmm xe
npudmmsutensHo ot 0,001 no 10 mcek, wim ke npubmuzurensHo ot 0,001 mo 5 mcek, unmm, ¢

apyroi cropossl, npudmusurensHo ot 0,01 1o 1,2 mcek. OOBIMHO BpeMsi KOHTAKTa B PEAKTOPE,
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COZIeprKallleM KaTaJu3aTop, OTHOCUTCS K CPEHEMY KOJMUYECTBY BPEMEHH, KOTOPOE COEUHEHHE
(HarpuMep, MOJIEKyJIa 3TOTO COSAMHEHNS) MPOBOANUT B KOHTAKTE C KaTaJIN3aTOPOM (Harpumep, B
CJIO€ KaTajgu3aTtopa), HalpUMep, CpedHee KOJIUYeCTBO BPEMEHH, KOTopoe Tpedyercs
COEAVHEHUIO (HarmpuMep, MOJIEKYyJie OSTOro COEIUHEHHUs), 4YTOObl TPONTH uepe3 CJoH
karanusatopa. lIpUMeHUTENbHO K HACTOALIEMY OINUCAHUI) BpeMsi KOHTAKTAa MEHbLIE 4YeM
NPUOIU3UTENIBHO 5 MCEK MOKET ObITh HA3BaHO «MHIUTUCEKYHIHBIM pexxumom» (MCP (MSR)); u
cnoco6 KUO wmmm peakumss KUO, omnmcaHHbIe B JaHHOM JOKYMEHTE, XapaKTepPU3YIOIIUECS
BpPEMEHEM KOHTAKTa MEHbIIE YeM MPUOIU3UTENBHO 5 MCEK, MOTYT ObITh Ha3BaHbI CIOCOOOM HITH
peakuueii KHO ¢ «mummucekyHanabiM pexxumom» (MCP-KYO), coorBercTBeHHO. B HEKOTOpPBIX
aciektax peaktop KUO 100 wmoxxer ObITh OXapakTepU30BaH BPEMEHEM KOHTAaKTa
npubnusutensHo oT 0,001 mo 5 mMcek wnu, ¢ npyro# ctoponsl, npudamsurenasao ot 0,01 mo 1,2
MCeK.

[0055] Bcee packpsiThie B n300perennn paboune napamerpsl KHO npuMeHUMBI BO BCeX
PAacCKpBITBIX B HM300pETEHWH BapUaHTaX, €ClM He Yyka3aHo wuHoe. Kak Oynmer mOHSATHO
CHELHAINCTY B JAaHHOH OOJACTH TEXHHUKH, a TaKXKe C IOMOLIBIO 3TOrO OIMUCAHUS, KaKIbIHA
pabounit mapamerp KHO mosker OBITH CKOPPEKTHPOBAH IUIS MOJYYECHHUS JKEIAEMOro KadyecTBa
CHHTE3-Ta3a, TAKOr0 KaK CHHTE3-Ta3 JKeJAeMOro CocTaBa (HAampuMep, CHHTE3-Ta3 C JKelaeMbIM
mosisipHbIM oTHOIIeHHeM Hy/CO, cunTes-ra3 ¢ sxenaembiM conepskanuem CO; u np.). Hampumep,
pabdoune mapamerpbel KUO moryT ObITh CKOPpPEKTHPOBAHBI, 4TOOBI OOECIIEYNTh MOBBIIICHHOE
conepxanue H, cunres-rasF. B kadectse npyroro mpumepa, padoune napamerpbl KHO moryt
OBITH OTPEryJaHpOBaHbl Ui oOecredeHus MNoHwkeHHoro conepxkanust CO, cunres-rasF. B
Ka4yecTBe elle OfHOoro npumepa, padoune napamerpbl KHO MoryTt ObITh CKOPPEKTUPOBAHBI IS
NOJIy4€HUs] TIOHM)KEHHOTO COJEpPXKaHWs HENMpOpearupoBaBIIMX YIJIEBOJOPOJOB (Hampumep,
Henpopearuposasiuero CH,) B cuHTes-rasze.

[0056] B onnom acnekte cmech pearenToB KHO 10 MOKeT HOMONHUTENBHO COAEPIKATh
pa3baBuTeNb, TakoW Kak Boma w/miu BomsiHOM map, CO,, Nj, apron u 1.1, Peakrop KUO 100
MOKeT paboTaTh B JIOOBIX MOIXOASINUX PabOUMX YCIOBHSIX (Hampumep, pabounx mapaMmerpax
KYO), kotopsle MoryT obecreunBaTh BbIXOAAMMN MOTOK peaktopa KUO (Hampumep, CHHTE3-
ra3) jKelaeMoro cocraBa (Hampumep, keimaemoe MosisipHoe oTHomeHue Ho/CO; xemaemoe
conepxkanne CO, u T.1.); Hanmpumep, peakrop KUO 100 moker paboTath ¢ BBEICHHEM B
peaktop KUHO 100 Boas! u/unu BoAsiHOTO napa u HeoOszareabHo CO,.

[0057] Korpma B peakTope MpUCYTCTBYET yriiepon (Hanpumep, kokc, C, oOpasyrommiics B
pe3yJabTaTe peakiuy Pas3jIoKEHHs, MPEICTaBICHHON ypaBHeHUeM (2)), pas0aBuTenb Boaa W/
BOJSIHON Map MOTYT pearupoBaTh C yIIEpPOAOM U M€HEpUPOBATh JIONOJHHUTENbHbIE KOJINYECTBA
CO u H,, Hanpumep, Kak IPeACTaBICHO ypaBHEHHEM (3):

C+H,O = CO+H; (3).

Kak Oyner moHATHO CHEeUMaNMCTy B AAHHOM O0JaCTH TEXHUKH, a TaKXKe C MOMOIIBIO
HACTOSIIEr0 OMHCAHUS, MPUCYTCTBUE BOABI H/MIIM BOAsHOrO mnapa B peakrope KHO 100 moxxer
YMEHBILIUTh KOJUYECTBO KOoKca B peaktope KHO 100.

[0058] Kpome Toro, kak Oyner MOHATHO CIELHMAIICTY B JaHHON OOJIACTH TEXHUKHU, a
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TaK>Ke C MOMOIIBI0 HACTOSIIIEro OMUCAHUS, BOJA W/ UM BOISHOMN Map MOTYT OBITh UCIIOJIb30BAHbI
IJIs1 U3MEHEHHUs COCTaBa IOJy4aeMOro CHHTE3-ra3a B BbIXOZsIIEeM NoToke peakropa KUO
(Harpumep, B cHHTe3-ra3e). BoasHONH map MoKeT pearupoBaTb C METAHOM, HampuMep, Kak
MPEICTaBJICHO YpaBHEHUEM (4):

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

[0059] B ogHOM acmekte pa3OaBUTENb, COAEPIKALIMI BOAY /MM BOIASHON Map, MOXET
NoBbIIATh copepxkaHue H, momyuenHoro Bexonsmero noroka peakropa KUO (manpumep,
cuHTe3-ra3a). Hampumep, B acmekrax, rae cmech pearentoB KUO 10 comepskut pasbaBuTeb
BOJY W/WJTU BOASTHOW Tap, MoJiydaeMblil BbIxoasiuil motok peakropa KUO (Hanpumep, cuHTE3-
ras) MOXXeT ObITh OXapaKTePU30BaH MOJISIpHBIM OTHOIIeHHeM H, k CO, koTopoe yBelIn4nBaeTCst
N0 CpaBHEHUIO C MoJsipHbIM oTHoueHneM H, k CO Beixopsmero moroka peaktopa KUO
(HampuMep, CHHTE3-rasa), MOJYYaeMOro B AaHAJOTHYHOM BO BCEM OCTAIBHOM IPOIECCE,
IPOBOJMMOM CO CMECBIO PEAreHTOB, CONEpIKaIleH YriIeBOIOPOIbI H KUCIOPO, Oe3 pazdaBuTens
BOJIbI W/HITH BOASIHOTO Mapa. be3 HamepeHus ObITh CBA3aHHBIMU KaKOH-THOO TeOpHEH CUHUTAIOT,
yro peakuuss pudopMuHra (HampuMmep, TPENCTaBJIeHHAass YypaBHeHuUEM (4)) sBisgeTcs
SHAOTEPMHUUECKON peakimen. Peakiust pudopMHHTa, MpencTaBlieHHast ypaBHEHHEM (4), MOXET
OTBOAWTH  YacTh  TEXHOJOTWYECKOrOo  Tera  (HampuMep, Tela,  IMPOU3BOAMUMOIO
sk3orepmudeckoi peakiuein KHO, npencraBneHHol ypasHeHueM (1)).

[0060] B mpucyrcTBum Boxbl n/unm BomsiHOro mapa B peakrope KHO 100 CO moxer
pearupoBaTh ¢ BOAOH W/WiM BOASHBIM mapoM ¢ obpasosanuem CO, u Hy mocpencrsom peakuuu
KOHBepcHuH BozassHOTrO ra3a (WGS), HanpuMmep, Kak NpeAcTaBIeHo ypaBHeHHEM (5):

CO+H20 = C02+H2 (5)

Xorsa peakuust WGS MoxeT yBennuuTb MojisipHoe oTHomeHue H,/CO cuHrtes-rasa,
npoussogumoro B peaktope KHO 100, ona takxke naer COs.

[0061] B ogroM acniekte peakrop KHO 100 mosker paboTaTh npu MOJSIPHOM OTHOIIEHUH
IT/C B cmecu pearenroB KUO 10 menbine yem npubnusutenbHo 2,4:1, npubnuszurenbHo 2:1,
npubmmsuTensHo 1,5:1, npubnusurenpHo 1:1, npubnusurensro 0,8:1, npubnusutensuo 0,5:1,
Wi, ¢ Jpyroii croponsl, mnpuOmmsurenbHo ot 0,01:1 mo menee wem 2.4:1, wim ke
npubmmsutenso ot 0,05:1 mo 2:1, unm ke mpubnusurensho ot 0,1:1 mo 1,5:1, umm xe
npubnusutensHo oT 0,15:1 no 1:1 wm, ¢ apyroit ctoponsl, npudmmurenasHo ot 0,2:1 o 0,8:1.
Kak Oyner MOHATHO CNELUATUCTY B JaHHOH OONACTH TEXHHKH, a TAKXKE C MOMOIIBID 3TOrO
OMMCaHUsA, BOASHON TMap, KOTOpbII BBOAST B pEAaKTOpP MJi HCIONb30BaHUSA B KadyecTBe
pasbaButenss B peakumn KYO, packpeiToii B M300peT€HHH, NPUCYTCTBYET B 3HAYUTEIHHO
MEHBIINX KOJMYECTBaX, 4YeM KOJMYEeCTBa BOJSHOIO Iapa, HCIOJb3yEMOro B Ipoleccax
naposoro pupopmunra (Hanpumep, [IPM), u kak TakoBo#l crocod MPOM3BOACTBA CHHTE3-Ta3a,
PaCKpBITBIN B JAHHOM JIOKYMEHTE, MOXKET J1aBaTh CUHTE3-Tra3 C MEHbLINMU KonudecTBamu Hy o
CpaBHEHUIO ¢ konnyecTBaMu Hy B cuHTE3-rase, noiny4deHHoM nocpeacrsom [1IPM.

[0062] Momsproe otnomenue II/C B cmecu pearenroB KUO 10 wmoxxer ObITh
OTPETYJIMPOBAHO HA OCHOBAHMH KeJlaeMOi TemnepaTypsl Beixoasmero noroka KUO (manpumep,

neneBol Temmeparypel Bbixoxsamero noroka KYO), urtoOpl yBenuuuTh (Hampumep,
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MaKCUMU3HPOBaTh) conepskanue H, Bexopsimero moroka peakropa KUO (manpumep, cuHTE3-
rasza). Kax Oyzer moHSATHO cienuanucTy B JAHHOW OOJACTH TEXHHUKH, & TAK)KE C IIOMOLIBIO 3TOTO
onmcaHus, peakuus (4), xoropas mnorpednsier BoasiHONW map B peakrope KUO, sBusercs
MPEINOYTUTENIbHOM MO CpPaBHEHHIO C peakuuedl koHBepcuu BoxasHoro rasa (WGS) (5) B
peakrope KYO 100, mockomnbky peakuust (4) mo3BosiseT YBeIM4YUTh conepkanue Hp B
BeIXOAsALIEM TmoToke peakropa KUO (Hampumep, B CHHTE3-rase), a TakXke OTHOIIeHHe M
BBIXOAALIEro noToka peakropa KHO (Hampumep, cuHTes-rasa), rue OTHOIeHne M mpeacTaBiser
coboit MmosisipHOe oTHOIeHue, onpenensemoe kak (H,-CO,)/(CO+CO,). Kpome Toro, kak Oynet
MOHSITHO CIIEIUAUCTY B JAHHON OONACTH TEXHHMKH, a TaK)Ke C MOMOINBI0 JAHHOTO OMHCAHUS,
peakuus (4) npespamaet Boay u CO kak B H,, Tak u B CO».

[0063] B ogHOM acrekTe KOJIWYECTBO METaHa, KOTOPbIH pearupyer COIrJIaCHO PEaKIUU
(3) B peaxTope KUO 100, MeHbIIe KOJMYECTBA METaHA, KOTOPBIA pearupyer COrJIACHO PEaKIHH
(1) B peakrope KHO 100. B ogrOM acnekTe MeHbIIe 4eM NpuOIU3uUTeNbHO S0% MO, WiIH XKe
MeHblIe YeM IpudIu3uTenbHo 40% MOJI., WM e MEHbIIe YeM npuonn3uTensHo 30% Mo, Wit
Ke MeHblle dYeM mnpuoamsurenbHo 20% Mon. WM, ¢ APYrod CTOPOHBL, MEHBIIE YeM
npudmsuTensHo 10% Mo yriieBogopoaoB (HampuMep, MeTaHa) pearupyroT ¢ BOASHBIM TapOM
B peaktope KHO 100.

[0064] be3 HamepeHUs: ObITb CBS3aHHBIMH KAKOW-THOO TEOPHEH, CUMUTAIOT, YTO
NPUCYTCTBHE BOABI W/Win BoasHOro mapa B peaktope KHO 100 meHsieT BOCIIaMEHSIEMOCTb
cmecu pearenToB KUO 10, Tem campiM obecrieunBast Gojiee IMUPOKUN MPAKTHUECKUN MHTEpPBaI
mossipHbIx oTHoteHuit C/O B cmecu pearenroB KHO 10. Kpome toro, u 0e3 HamepeHus: ObITh
CBSI3aHHBIMH KaKOW-JTMOO TEOpHell CYUTAIOT, YTO MPUCYTCTBUE BOIBI W/WIM BOJSHOIO Iapa B
peaxTope KUO 100 nmo3BoJisieT HCOIbp30BaTh Oosiee Hu3kue MossipHble oTHoteHust C/O B cmecH
pearentoB KHO 10. Bonee Toro, u 0e3 HamepeHust ObIThb CBS3aHHBIMH KaKOH-THOO Teopueit
CUMTAIOT, YTO NPHUCYTCTBHE BOIBI W/Win BoasHOro mapa B peaktope KUO 100 mossossier
skcrutyatupoath peaktop KUO 100 mpu OTHOCUTENBHO BHICOKUX JTABJICHHSX .

[0065] Kak Oynmer MOHATHO CHELUANUCTy B JAHHOW OOJNACTH TEXHHKH, a TaKXkKe C
MOMOIIBIO JIAHHOTO OITHUCAHUS, BBEJEHHE BOIBI W/WIM BOASHOrO mapa B peakrtop KHO 100
MOXKET TIPUBECTH K YBEJIMYEHHIO KOJMYECTBA HENpPOpearupoBaBIIUX YIJIEBOJOPOAOB B
BbIXOIsIIeM moToke peakropa KUO (Hampumep, B cuHTes-raze). Kpome Toro, kak Oyner
MOHSITHO CIIELUAIIUCTY B JAHHOM OONACTH TEXHUKH, & TAKXKE C MOMOIIBIO JAHHOTO ONHCAHMS, B
crioco0ax MPOW3BOACTBA METAHONA, KaK MPABHJIO, B CHHTE3-Ta3€ JOMYCKAIOTCSl OrPaHUYCHHBIE
KOJIM4ECTBA HEMPOPEArnpOBaBIINX YIIIEBOJOPOAOB.

[0066] B HekoTOpBIX acmekTax BbIxoasiui motok peakropa KUO (Hampumep, cuHTE3-
ra3) MOXeT COAEpPKaTb MEHbLIe 4YeM NpuOMuU3uTeNnbHO 7,5% MO, WIM K€ MEHbIIE YeM
npubIU3NTENBbHO 5% MOJ. MM, ¢ APYrod CTOPOHBI, MEHbIIE YeM NpUOIU3UTeNnsHO 2,5% MO
yIJI€BOAOPOAOB (HAampUMep, HENpPOPearHpoOBaBIIUX YIIIEBOAOPOAOB, HENMPOPEarupoBaBIIEroO
CHy). B Takmx acnekrax BbIxomsmui nmotok peakropa KUO mosker ObITh monyudeH B crocoOe
KYO, B KOTOPOM HCIIONB3YIOT BOAY H/HIIM BOASHON map. B Takux acrekrax BBIXOASIIUI MOTOK

peakropa KHO moxeT ObITh UCIIONB30BAH AJISI CHHTE3a METAHOJIA.
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[0067] KpoMe TOro, MOCKOJbKY KHCIOPOA NPUCYTCTBYeT B cMecu peareHToB KHO 10,
yriepos, NMPUCYTCTBYIOIMUN B peakrope (Hampumep, kokc;, C, oOpasyrommiics B pesysbTare
peaKkIMy pPAa3JIOKEHHs], MPEICTABIEHHOH ypaBHeHHeM (2)), TakXKe MOXKET pearupoBaTb C
KHCJIOPOZIOM, HalpuMep, Kak MPeICTaBICHO YpaBHEHHEM (6):

C+0, — CO; (6).

[0068] Korna B peakTope mpUCYTCTBYET yriepon (Hanpumep, Kokc, C, oOpasyrommuiics B
pe3yJabTaTe peakLUuu pas3JIoKeHHs, Kak mpencrasieHo ypaBHenueM (2)), CO, (Hampumep,
BBeieHHbI B peakTop KUO 100 kak wyacte cmecu pearenToB KUO 10 w/wmu nosydeHHBIN MO
peakiuu, MpeacTaBIeHHOH ypaBHeHHeM (0)) Moxer pearupoBaTh ¢ C, Hampumep, Kak
npeacTaBjieHo ypaBHeHueM (7):

C+CO, =2CO (7),

TeM caMbIM yMeHbInas konudecTBo CO; B MOMy4aeMOM BBIXOISIIEM IIOTOKE peakTopa
KYO (nampumep, B cunTe3-raze). Kak Oyner MOHSATHO CHEUANMCTY B JAHHOMN O0JIACTH TEXHUKH,
a TaKXke C NMOMOLIbI AaHHOro omnucanus, npucyrctsue CO, B peaktope KUO 100 mosker
YMEHBILIUTDh KOJUYECTBO KOKca B peakrope KHO 100.

[0069] Kpome Toro, CO, mosxker pearupoatb ¢ CHy B peakuuu cyxoro pudopMuHra,
HaNpUMep, KaK MPECTaBJIeHO ypaBHeHHEM (8):

CH4+CO, = 2CO+2H; (8),

TE€M caMbIM yMeHbInas konudecTBo CO; B MOSy4aeMOM BBIXOISIIEM IMOTOKE peakTopa
KYO (manmpumep, B cuHTe3-raze). bes HamepeHus ObITb CBSI3aHHBIMH KaKOW-THOO Teopueit
CUMTAIOT, YTO peakuus cyxoro pudopmuHra (Hampumep, NpencTaBieHHas ypaBHeHHEM (8)),
ABIIIETCS HHAOTEPMHUYECKOW peakuued (Hampumep, CHIbHO 3HIOTEPMHYECKOH peakuueil).
Peakuus cyxoro pugopMuHra MOXET OTBOJUTH YaCThb TEXHOJOTHUYECKOro TeIuia (Hampumep,
TeIUla, MPOU3BOAUMOro »sk3orepMmudeckoit peakuuedt KUO, nHampumep, mnpencraBieHHON
ypaBHeHueM (1)).

[0070] B onmHom acnekte pasbaButenb, copepxkamuii CO,, MOXKET yBEIMYHUBATH
conepskanue CO B mony4aemMoM BbIxomsieM noroke peakropa KHO (Hanpumep, B CHHTE3-Ta3e).
Hanpumep, B acniektax, rue cmech pearentoB KUO 10 comepxur pazdasutenb CO,, BBIXOASIINM
norok peaktopa KUO (Hampumep, CUHTE3-ra3) MOKET OBbITh OXapaKTEPU30BAH MOJISIPHBIM
otHoieHneM H, x CO, xoTopoe yMeHblIaeTcs 10 CPaBHEHUIO ¢ MOJISIpHbIM oTHoweHueM Hy k
CO B BbIXO#smeM mnortoke peakropa KUO (Hampumep, B CHHTE3-rase), IMOJYy4aeMOM B
aHAJIOTUYHOM BO BCEM OCTaJIbHOM IpOIiecce, MPOBOJUMOM CO CMECBIO PEareHTOB, COAepIKallei
yrieBonopoasl U kuciopon, 6e3 pazdasurens CO,. be3 HamepeHust ObITh CBSI3aHHBIMU KaKOM-
b0 Teopuelr cuntaroT, uto CO, MOXKET pearmpoBaTh ¢ KOKCOM BHYTpH peaktopa KUO 100 u
reHepupoBaTh gononHutenbHbIA CO, Hampumep, kKak mpencrasieHo ypaBHeHueM (7). Kpome
TOoro, u 0e3 HaMepeHus OBbIThb CBA3aHHBIMHU KakoW-1MOO Teopuell cumtarot, uto CO, MOXKer
y4acCTBOBATh B PEAKLUHU CYyXOro pupOpMHUHIa METaHa, TEM CAMbIM T'€HEPUPYS JOTIOJHUTEIbHBIE
kommuectea CO u H,, Hampumep, kak mnpexacraBieHo ypaBHeHueM (8). Cyxoil pudopMuHT
MeTaHa OObIMHO comrpoBokaaercss peakuueir mexay CO, um Hp, koropas mnpuBOAMT K

00pa30BaHMIO NOMOJHUTENbHBIX KonuecTB CO U BOJBI
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[0071] Ucnonr3zoBanne CO, B cmecu peareHtoB KUO 10 mMokeT mpeuMyIeCTBEHHO
CHI)KaTh KOJIMYECTBO YIJIEBOAOPOAOB, npespaiieHHbix B CO; B peakTope KHO 100, Hanpumep,
B pe3yJbTaTe peakiuu ropeHus. be3 HamepeHus ObITh CBI3aHHBIMH KaKOW-JIHOO Teopueil u
cornacHo npuHuumny Jle IlaTenbe, paBHOBECHE peaKLMU CyXOro pu(pOpMHHIa yriieBOIOPOIOB
Oyner cmemeHo B cropoHy mnotpebnenus CO, ¢ ysenuyenuem koimdectBa CO, B cmecH
PEareHTOB, YTO MO3BOJISIET IPEBPATUTh B CHHTE3-ra3 0OJIbIIee KOJHYECTBO YIJIEBOJOPOIOB.

[0072] Kak Oynmer MOHATHO CHELUANUCTy B JAHHOW OONACTH TEXHHKH, a TaKkKe C
NOMOIIBI HacTosimero onucaHus, obenHeHHeli CO, cuHTe3-ra3 umeer 0ojee BBICOKOE
otHouienue M, yem OGorateiii CO, cuHTe3-ra3: yeM Huke conepskanue CO, B CHHTE3-Ta3e, TEM
Bbille OTHOmeHne M cuHte3-raza. Conepskanue CO, B CHUHTE3-Ta3e MOXKET ObITh
CKOPPEKTHPOBAHO, Kak Ooyiee mNOAPOOHO OMHMCAHO B HAXOASINEHCS HA OIHOBPEMEHHOM
paccMoTpeHuu npeaBaputTebHO 3asiBke Ha mareHT CIIIA Ne 62/787574, nonanHO# 2 stHBaps
2019 r. mox nHazBanueM «Hydrogen Enrichment in Syngas Produced via Catalytic Partial
Oxidation»); KoTopasi BKJIOYE€HA B HACTOSIIMNA JOKYMEHT IIOCPEICTBOM CCBUIKM BO BCEH
MIOJIHOTE.

[0073] B omHOM acmekTe BbIXOAsuii moTok peakropa KUO (Hampumep, cuHTE3-ra3s)
MokeT ObITh m3BiiedeH u3 peakropa KUO 100, roe Bexomsamuii motok peakropa KYHO
(Hampumep, cunTes-ra3) comep:xkut Hy, CO, Boay, CO;, u HenmpopearnpoBapIlne YrIEBOAOPOIbI
(HarmpuMep, HEmpopearupoBaBIIME I[EPBbIE YIJIEBOJOPOABI, HENPOPEarupOBABIINN METaH,
HEeoOs13aTeNIbHO HEenpopearupoBaBlIne BTOpbIE yTJI€BOJOPO/BI, HeoOs13aTeNIbHO
Henpopearuposasinue Cyy YIIEBOAOPOIBI).

[0074] B coorBercTBUM ¢ KOH(pUrypauuei cuctemsl npousBoactsa Meranona 1000 Ha
OUI'. 1 Bexopsmuii morok peakropa KUO 15 moxer comepxars Hp, CO, CO,, Bomy u
HeNpopearupoBaBIINe YIIEBOJOPOAbI (HApUMep, IepBble YIIeBOAOPOAbl U HeoOs3aTenbHO Cay
yriesonopoasl). Berxonsamuii motok peakropa KHO 15, kak packpbITO B H300pETEHUH, MOXKET
OBITH OXapakTEepPU30BaH MOJISIpHbIM OTHOMmEeHUeM H,/CO Gonbine yem npubnuszurenbHo 1,0, uim
ke Oosible 4eMm mnpubnusuteapbHO 1,7, wuam ke OoJblie 4eM NpuOau3uTenbHO 1,8, wim ke
Oonbe yem npuOaH3uTENbHO 1,9 Min, ¢ Ipyroit cropoHsl, 6oJbine yem npudausutensHo 2,0. B
HEKOTOPBIX acmekTax BbIXoAsmui mnorok peaktopa KUO 15, kak packpbITO B JaHHOM
JIOKYMEHTE, MOJKET OBITh OXapaKTePU30BaH MOJsIpHbIM oTHomenneM H,/CO npubmusutensHO
ot 1,6 no 2,3, wiu e npuOau3uTeNnbHo ot 1,7 1o 2,2 vy, ¢ APyrod CTOPOHBI, MPUOITH3UTEEHO
or 1,8 mo 2,1. B ogHoM acnekrte BbIXOAsmui norok peaktopa KUHO 15 moxker ObITh
OXapaKTEePU30BaH OTHOLIEHWEM M, paBHBIM WM OOJbIIe YeM MPHONM3HTENbHO 1,6, Win ke
paBHBIM Wi Oonbimie YeMm npuOmu3uTenbHO 1,7, WM k€ paBHBIM KM OOJbIIE YeM
npudm3uTensHo 1,8, wim ke npubnusurensHo ot 1,6 1o 2,3, wiu ke mpuOau3uTenbHo oT 1,7
10 2,2 wiu, ¢ Ipyrod CTOPOHBI, MpudIn3uTepHO oT 1,8 1o 2,2.

[0075] B cootBercTBuM ¢ KOH(pUrypauuei cucrembl npounsBonacTsa Meranona 2000 Ha
OUI'. 2 cunres-raz 17 moxer comepxkarb Hy, CO, CO,, BOAy U HempopearupoBaBLINE
yriaeBofopoasl  (Hampumep, MeTaH, I[epBble  YIJIEBOAOPOABI, HEOOS3aTeNbHO  BTOpBIE

yraesogopoasl, HeobOs3arenbHO Cy4y yrneBomopoas!). Cunres-ra3 17, Kak ONMHCAHO B JAHHOM
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IOKYMEHTE, MOXeT OBITh OXapakTepu3oBaH MOJSIpHbIM oTHomeHueM Ho/CO Oonbime dem
npubnusutensHo 1,7, wunu ke Oosblie yeM npuOnusutenpbHo 1,8, wnm ke Oonblue yem
npubnusutensHo 1,9, nnm ke Oospie yeM npubnusutenbHo 2,0 UM, C IPYroil CTOPOHBI,
Oonmpmie uyem mnpubmmurensHo 2,1. B ogHOM acmekte cuHTe3-ra3 17 Moxker ObITh
OXapaKTEepPU30BaH OTHOLIEHWEM M, paBHbIM WM OoJblue 4yeM NpUOIM3UTENbHO 1,7, WM ke
paBHBIM wuiaM Oonbime 4YeM mnpuOnusurenbHo 2,0, MIM k€ pPaBHbBIM MM OOJbIIe YeM
npubnusuTensHo 2,1, nim ske npudnusutensHo ot 1,7 1o 2,4, unu ke npudbiusutensHo ot 1,8
10 2,2 Wiy, ¢ IPyroi CTOPOHBI, MpudIu3uTebHO oT 1,9 1o 2,1.

[0076] B coorBercTBUM ¢ KOH(UIypalled CUCTeMbl Mpou3BoAcTBa MeTaHoia 3000 Ha
OUI'. 3 cunres-raz 18 moxker comepxkatb H,;, CO, CO,, BOAy W HenmpopearupoBaBIIHE
yIIeBOAOPOAbl (HAampUMep, MepBble YIJEBOAOPOABL, HEOOs3aTeIbHO MeETaH, HeoOs3aTeabHO
BTOpbIe yIiIeBOAOpoabl, HeobsizaTtenbHO C4y yriieBomoponbl). CunHTe3-ra3 18, onmucaHHBIA B
JaHHOM JOKYMEHTE, MOXET OBITh OXapaKTepH30BaH MOJSIpHbIM oTHowmeHneM H,/CO Oomnbrue
yeM npuOIM3uTenpHO 1,7, uim ke Oombime yeM npuOnm3uTenbHO 1,8, mnm ke Oonblie uem
npubnusutensHo 1,9, nnm ke Oonpime yeM mnpubnusutenbHo 2,0 WK, C APYrod CTOPOHBI,
Oonmpire uwem mnpubmmutensHo 2,1. B ogHOM acmekte cuHTe3-ra3 18 Moxker ObITh
OXapaKTEePU30BaH OTHOLIEHWEM M, paBHBIM WM OOJbIIe 4YeM MPHONU3HTENbHO 1,7, Win ke
paBHBIM Wi Oonbme dveMm npuOmusutenbHo 2,0, WM K€ PaBHBIM HIM  OOJbIIE UeM
npuOIM3uTeNbHO 2,1, wnn ke npubnusureapHo ot 1,7 no 2,4, uin ke npudbiu3utensHo ot 1,8
10 2,2 wiu, ¢ Ipyrod CTOPOHbI, mpudiu3uTeapHo ot 1,9 no 2,1.

[0077] B HekoTOpbIX acmekTax BbIXOASIMN MOTOK peaktopa KUO w/mmm cuHTe3-ra3
(Hampumep, BbIxoasmuii moTok peakropa KHO 15, cunres-ra3 17, cunres-ras 18) moxer ObITh
UCIIONIb30BAaH B PACIIOJNIOKEHHOM HIDKE 0 INOTOKY Ipolecce (Harmpumep, NpU MPOU3BOICTBE
MeTaHosia) Oe3 NOMoNHUTENbHONH 00paboTku s oboramenus Bopoponom (H,) Beixomsimero
noroka peakropa KHO w/unu cuHTE3-ra3a, COOTBETCTBEHHO.

[0078] B npmpyrux acmektax, BbIXOmALIMA MOTOK peakropa KUO w/wnu cuHTe3-ra3
(Hampumep, BbIxoAsmuid motok peakropa KUO 15, cunres-ra3 17, cunres-ra3 18) moryt ObITh
JOTIOJTHUTEBHO TepepaboTaHbl Mepen HMCMOIb30BAHMEM BBIXOZSINEro nmoroka peakropa KHO
W/WM CHHTe3-Ta3a (Hampumep, BeIXoasmero notoka peakropa KUO 15, cunres-rasza 17, cuaTes-
raza 18) B pacroyio)k€HHOM HIJKE MO MOTOKY IMPOLIECCE, TAKOM KaK MPOU3BOACTBO METAHOJIA.
Bexomsmmii motok peaktopa KUO w/wnu cuHTe3-ra3 (HampuMmep, BBIXOASIIUN MOTOK peakTopa
KYO 15, cunres-ra3 17, cunres3-ra3z 18) moryt ObiTh mepepaboTanbl Uil 0OOTALIEHHsT €ro IO
conepxanuto H,, Hampumep, myTeM BBENEHMs] B KOHTAKT BBIXOAsIIEro motoka peakropa KHUO
W/Wm cHHTe3-Ta3a (Hampumep, BeIxoasero notoka peakropa KUO 15, cunres-rasza 17, cuaTes-
raza 18) ¢ nmomomHuTENbHBIM (HampuMmep, BcroMmorarenbHbiM) Hp (Hampumep, ¢ TOTOKOM
BOzopoza 51; GoratbiM BOZOpOIOM MOTOKOM 70; o0orammeHHbIM BOAOPOAOM IIOTOKOM 75).

[0079] Kak Oynmer MOHATHO CHELUANNCTY B JAHHOM OONACTH TEXHHKH, a TaKXKe C
MOMOIIIBIO HACTOSIIIEr0 OMHCAHUS, XOTsI BBIXOIAMKA 1moTok peakropa KUO w/wnmm cuHTes3-Ta3
(Hampumep, Bbxoasmuii motok peakropa KUO 15, cunres-ra3 17, cunres-ras 18) moxker ObITh

OXapakTepU30BaH ¢ MOJsIpHbIM oTHOIIeHHeM Ho/CO Oonbiue uem npubnusurensHo 1,8, koTopoe
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MOJKeT ObITh NMPUEMIJIEMO JJIsl CHHTE3a METAHOJA, BhIXOAAmMN moTok peakropa KUO w/mmm
CHHTe3-Ta3 (Hampumep, BbIxomsamuil nmotok peaktopa KUO 15, cunres-ra3 17, cunres-ra3 18)
MoryT ObITh nepepaboTaHbl Ui JanbHelmero nosbimeHus: cogepxkanus Hy. Kpome Toro, kax
OyZeT NMOHSATHO CIELHUANUCTy B JAaHHOW OOJACTH TEXHUKH, & TaKKe C IOMOINBIO JAHHOTO
OMNHUCaHMs, BbIXOAALINH noTok peakTopa KHO w/mnu cuntes-ra3 (Hanpumep, BBIXOASIIUI MOTOK
peaktopa KUO 15, cunres-ras 17, cunres-ra3 18) moryT ObITh HMOABEPTHYTHl MHHHUMAJIbHOM
nepepaOOTKe, TAKOW KaK H3BJICYCHHE HENPOPEarnpoOBaBIINX YIJIEBOAOPONOB, pazOaBHTENs,
BOIBI M T.1., 0€3 CYIIeCTBEHHOTO W3MEHeHHss MOoysipHoro oTtHomenuss H,/CO B BeIxozmsiuem
noroke peaktopa KHO w/unm cunTes-rase (Hanpumep, B BbIXOAseM notoke 15 peakropa KHO,
cuHTes-raze 17, cunres-raze 18). Hanpumep, Boga MoxeT ObITh KOHAEHCHPOBAHA U OTAENIEHA OT
BbIXOIIIero motoka peakropa KUO w/mwimm cuHTe3-rasa (Hampumep, BBIXOMSLIETO IMOTOKA
peakropa KHO 15, cunares-raza 17, cunres-rasa 18), Hanpumep, B KOHAEHCATOpE.

[0080] B omHOM acrmiekTe OMHMCAHHBIN B HU300pPETEHHU CIOCOO MOXKET JOMOJHUTENBHO
BKJIFOUYaTh (1) W3BJICUEHHE, MO MEHbINEH Mepe, HacTH HEeMpPOpPEarnpoBaBIINX YIJIEBOIOPOIOB
(Hammpumep, HenpopearupoBaBLINX MEePBbIX yIJI€BOJOPO/IOB, HeoOs13aTeNTbHO
HETpOpearupoBaBIIEro MeTaHa, HeoOsA3aTeNbHO HEMPOPEarupoBaBIINX BTOPBIX YIIIEBOIOPOIOB,
HeoOs13aTeNbHO HerpopearnpoBasnx Caiy YIIIEBOAOPOAOB) M3 BBIXOIIETO IOTOKA PEaKTopa
KYO w/umm cunHTe3-rasza (Hampumep, BbIXOAsIero moroka peakropa KUO 15, cunres-raza 17,
cuHTe3-Taza 18) ¢ mojydeHHeM H3BJICUEHHBbIX YTJEBOIOPOAOB;, W (i1) PEUUPKYJSIUIO, IO
MEHBIIEH Mepe, YaCTHU U3BJIEYEHHBIX yriieBonoponos B peakrope KUO 100. Kak Oyner moHsATHO
CHELMANINCTY B JAHHON OOJACTH TEXHUKH, a TAKXKE C IOMOLIBIO 3TOTrO OMNHCAHUS, XOTS B
nporeccax KUO wmoryT ObITb JOCTHIHYTBI JIOBOJBHO BBICOKHE KOHBEPCHM (Hampumep,
KOHBEPCUU paBHble WM Oojbime ueM npubmmsurenbHo 90%), HempopearupoBaBLINe
yIJI€BOJOPOABI MOTYT OBITh M3BJICUEHBI M PELIUPKYJIUpPOBaHbl Ha3ax B peakrop KHO 100. B
HEKOTOPBIX aCMeKTax, MO MEHbLIeH Mepe, 4acTh M3BJEYEHHBIX YIJIEBOAOPOIOB MOXKET OBITh
UCTOJIb30BaHA B Ka4yeCTBE TOIUIMBA (HATNPUMEp, AJIS MPEOBAPUTENILHOTO HArPEBaHUS CMECH
pearearoB KHO; myist HarpeBaHusl peakTopa KPEeKHHIra) W/Wii TOAaHa B KPEKMHT-yCTaHOBKY 600.

[0081] B onmHom acmekte BbIxomsamud mnotok peakropa KUO w/unm cuHTe3-ra3
(Hampumep, BeIXOnsALIUI MOTOK peakTopa KUO 15, cunres-ras 17, cuHres-ra3 18) Moryt umersb
conepskanue CO, MeHbIle dYeM MPUOTMBUTENBHO 7% MO, WU K€ MEHbIIE YeM
npuOIU3NTENBEHO 6% MOJL., WIIH K€ MEHbLIE YeM MPHONU3UTENBbHO 5% MOJI., WM K€ MEHbLIe
4eM NpuONM3UTeNbHO 4% MO, WM JK€ MEHbIIEe YeM MPHOIM3UTENbHO 3% MOJ., WU JKe
MEHbLIE YeM MPUOIH3UTEIBHO 2% MOJI., WIN K€ MeHbIIe uYeM npudausutenpbHo 1% Mo, wmm
e mpubmm3uTensHO oT 0,1% Mon. 1o 7 mon. %, win xe npudnusutensHo ot 0,25% mon. 1o 5%
MOJI. WM, C APYrod cTopoHbl, mpudbmusutenpHo oT 0,5% wmon. mo 3% wmon. Hampumep,
no0OOYHbIE PEAKLUWH, TpPEACTaBlIeHHble ypaBHeHMAMH (7) w/mnm (8), MOTyT NPUBOAUTH K
BBIXOAIIEeMy IMOTOKY peaktopa KUO w/mmm cuHTe3-rasy (Hampumep, BBIXOASLIEMY ITOTOKY
peakropa KUO 15, cunres-rasy 17, cunre3-rasy 18), koropeii umeer conepxanue CO;
npubnusutensHo ot 0,1 1o 7% mou.

[0082] B opmHom acnekre BbIXOmsmMA TOTOK peakropa KYUO w/umm cuHTE3-ra3
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(Hanpumep, BeIXOmsmuil motok peaktopa KUO 15, cunres-ras 17, cunres-ra3 18) moryt umers
cofiepKaHue YIIeBOJOPOAOB MeHbIIE deM NpuOIm3uTenabHo 10% Mo, WM ke MeHbIIe 4YeM
npubnu3uTensHO 7,5% MOJI., MK JK€ MEHbIIE YeM NMPUOIM3UTENbHO 5% MO, WM K€ MEHbIIe
4eM npuOnu3uTenbHo 4% MO, WM JK€ MEHblIe 4eM NpHONIM3UTENbHO 3% MOJ., WU JKe
MEHbLIE YeM NMPHOIU3UTENbHO 2% MOJI., WM K€ MEeHbLIe 4eM MpHOIu3uTenbHO 1% Mo, win
ke MeHblie 4eM npubmmsurensHo 0,1% Mon. uiam, € JOpyrod CTOPOHBL, MEHbLIE YeM
npubmmsutensHo 0,01% Mo

[0083] B HekoTOpBIX acmekTax, Hanmpumep, kak mokasaHo Ha ®UI'. 1 u 3, onucaHHbIN B
u300peTeHnH Crnocod MOKET BKJIIOYATh CTAJMI0 IOJAYM ChIPbsi KPEKMHI-YCTaHOBKH 600 B
KPEKUHr-yCTaHOBKY 600 ¢ MOJy4YeHHeM IMOTOKa MPOAYKTOB KPEKHHI-YCTaHOBKH 65, Goratoro
BOAOpPOAOM IOTOKa 70 M MOTOKAa W3BJEYEHMs YyIieBoaopoaoB 71. B npyrux acnekrax,
Harmpumep, Kak nmokasano Ha ®UI. 2, onucaHHBIA B M300pETEHHH CHOCOO MOXKET BKIJIOYATh
CTaAUIO NMOAAYU ChIPbsl KPEKUHI-YCTAHOBKHU 00 B KpEeKMHI-yCTaHOBKY 600 ¢ mony4eHueM MoToka
MPOAYKTOB KPEKHHI-YCTAaHOBKU 65, O€THOro BOAOPOIOM TMOTOKAa 72 W TIOTOKA HW3BJICYCHHSI
yrieBoaopoaoB 71.

[0084] B ogHOM acriekTe KpeKHHr-ycraHoBka 600 BKIIFOUAET PEakTOp KPEKHHTa U y3el
pasneneHusi. B HEKOTOPBIX acnekTax, HanpuMep, kak nokasano Ha ®UI'. 1 u 3, celpbe KPEeKHUHT -
ycTaHoBKH 00 MOkeT ObIThb BBEIEHO B PEAKTOP KPEKUHra C IMOJIyY€HHEM IOTOKa MPOIYKTOB
peakTopa KpeKWHra, rae, mo MEHbIIEeH Mepe, 4acTb IOTOKAa MPOAYKTOB PEaKkTopa KPEKHUHIa
MOJKET OBITh BBEZIEHA B y3€JI pPa3feNieHHs C IOJy4YeHHUEeM ITOTOKA MPOAYKTOB KPEKUHT-YCTaHOBKHU
65, Ooratoro BozmoponoM motoka 70 W TMOTOKa M3BJeYeHHUs yriesoxoponoB 71. B nmpyrux
acrieKkTax, Hampumep, kKak rnokasano Ha ®UI'. 2, celpbe KpeKHHr-yCTaHOBKH 60 MOXeET OBITh
BBEIICHO B PEAKTOP KPEKHHIa C IOJIyYEHHEM IOTOKa MPOAYKTOB PEAKTOpa KPEKHUHIra, rae, Io
MEHbLIEH Mepe, 4acTh IMOTOKa MPOAYKTOB peakTopa KPEKMHIa MOKET ObITh BBEIEHA B y3el
paszeneHus C IMOJy4YeHHEeM IOTOKa NPOAYKTOB KPEKHUHI-YCTaHOBKH 05, OeIHOro BOIOPOAOM
MOTOKA 72 ¥ MOTOKA U3BJIEUYECHUS YIJIEBOIOPOAOB 71.

[0085] Kpekunr-ycranoBka 600 MOXKET BKJIIOYATh JIOOYIO TMOAXOISINYIO KPEKUHT-
YCTAaHOBKY, BBIIOJHEHHYK) C BO3MOXKHOCTBIO IPEBPALIEHUs HACBILIEHHBIX YIJIIEBOAOPOIOB
(Harmpumep, ankaHoB) B ojedunbl. Hanpumep, kpekuHr-ycranoBka 600 MOKET BKJIIOUYATh JIFOOOH
NOAXOMASIINM PEaKTOp KPEKWHIA, BBINOJIHEHHbIH C BO3MOXHOCTBIO IPEBPALIEHUS ChIPbs
KPEKUHr-yCTaHOBKM 60, copepskamiero BTOpbIE YIVIEBOJOPOAbI (HANpUMeEp, HACHIIIEHHbIE
yIJIEBOAOPOABI, aJKaHbI), B TOTOK MPOAYKTOB PEAKTOpPa KPEKHUHIa, COAEpIKaLINi OedUHBL
HeorpannuuBaromye mnpuMepbl KpPEKHHT-YCTAHOBOK (HAampHUMep, pPEaKkTOPOB KPEKWHTA),
NOAXONALINX JUII HWCIOJNBb30BAHUS B HACTOSINEM HW300PETEHHH, BKIIOYAIOT YCTAHOBKY
TEPMHUYECKOrO KpEeKHMHra (Hampumep, peakTop TEePMHUYECKOr0 KpPEeKHHIra), YCTAaHOBKY
KaTAJIUTHYECKOTO KPEeKUHra (HampuMep, PeakTop KaTaJIUTHYECKOTrO KPEKHHIa), YCTaHOBKY
MapOBOTO KPEKHHTra (HampuMep, peakTop MapoBOro KPEKWHIa) U T.I1., Wi uX komOuHarmu. Kak
OyleT NMOHATHO CNELHUANUCTy B AAHHOW OOJNACTH TEXHUKH, a TaKke € IMOMOIIBI TaHHOTO
OMNMUCAaHUs, MPOLECCHl TEPMUYECKOrO KPEKHHIa, KaTAJIUTUYECKUE TEPMUUYECKHE IPOLECCHI,

mpoHeCChl NMapoBOro KpE€KUHra U T.II. HJIU HUX KOM6I/IHaLII/II/I U3BECTHBI CIICLIUAIUCTY B }:[&HHOFI
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obnactu.

[0086] be3 HamepeHusi ObITh CBSI3aHHBIMH KaKOH-TMOO TeOpuel CUYUTAIOT, YTO KPEKHHT
OTHOCHUTCS K SHIOTEPMUYECKOH peakLuy, KOTOpas MpeBpallaeT ajlkaHbl B 0J1e(UHBI 1 BOJOPO.
OObIuHO, Kak OyJeT MOHATHO CHELUAIUCTY B JAHHOW OOJACTH TEXHHUKH, & TaKXe C IOMOILBIO
5TOrO OMNHCAHUs, B PEAKTOpP KPEKHHra JOJDKHO OBITh NMOJAHO TEIUIo (Hampumep, TersioBas
SHEPTrus), 4TOOBI IIPOBECTH PEAKLMIO KPEKHHTa, B pe3yJbTaTe KOTOpoi o0pasyrorcs oneduHsl. B
HEKOTOPBIX aCMeKTax, 10 MEHbIIEH Mepe, 4acTh TeIJia, KOTOPOe UCIONb3YET PEAKTOP KPEKUHTa,
MoskeT ObITh mpenoctaBiieHa peaktopoM KHO 100, kak packpbITO B JaHHOM JOKyMeHTe. Kak
OyZeT MOHSTHO CIEeLHAUCTY B JAHHOW OOJIACTH TEXHUKH, & TAKXKE C TOMOLIBIO 3TOTO OMHCAHUS,
TexHojiornueckoro temmia peakropa KHO 100 MoskeT ObITh HEAOCTATOYHO IS TIPEIOCTABIICHUS
BCEro TeIUla, HEOOXOIUMOTO Ul PEakTopa KpeKkuHra. B omHOM acrekTe MOXeT OBITh COMCKEH
MOTOK TOTUTMBA JUISA MTOJJA4X JONOJHHUTEIBHOTO TEIIa, HEOOXOAUMOTO ISl PEAKTOpa KPEKHUHTA.

[0087] B HEKOTOpBIX acleKTax peakTop KPEeKHHra MOXKeT BKJYaTh Y3€Jl ra3oBOro
KpeKuHra (HampuMmep, peakTop ra3oBOro KpekwHra). Hampumep, B acmekTax, 7€ ChIpbe
KPEKUHI-YCTaHOBKHU 00 CONEPKUT 3TaH W/WJIH MPOMNAaH, PEAKTOP KPEKHHIa MOKET BKJIIOUYATh Y3el
ra3oBOrO KPEKUHIa.

[0088] B npyrux acrekrax peakTop KpeKHHIa MOXKET BKJIIOUATh y3€J1 JKUIKOTO KPEeKHUHIa
(HarpuMep, peakTop JKUAKOro KpekwHra). Hampumep, B acmekrax, rae CbIpbe KpPEKHUHT-
yctaHoBku 60 comep:kut Cuy YINIEBOAOPOIBI, TaKMe Kak OyTaHbl, ppakumu HadTH (Hampumep,
ChIpbE HA(THI) U T.II., HJIM UX KOMOMHALINY, PEAKTOP KPEKWHIa MOXKET BKJIOYATDH Y3€J JKUIKOTO
KPEKHHTa.

[0089] B onHOM acmekTe BTOpbIE YIJI€BOAOPOIBI, MOAXOAALIME AJ MOJAYH B KPEKUHT-
YCTaHOBKY, KaK PaCKPBITO B JAaHHOM JOKYMEHTE, MOTYT BKJIFOUATh HACBHILLIEHHBIE YIJIEBOAOPOAEI,
TaKhe Kak ajkaHbl. HeorpaHuuusarolye mpuMepbl BTOPBIX YITIEBOJOPOAOB, MOAXOAALINX JIs
NOAAa4YH B KPEKUHI-YCTAHOBKY, KaK PACKPBITO B M300PETEHUH, MOTYT BKJIIOYAThH AJIKAHBI, 3TaH,
npornaH, Oyrtanbl, HapTy W T.M., WM UX KOMOMHAIMK. B HEKOTOPBIX acmeKTax mepBble
YIJIEBOAOPOABI M BTOPBIE YIJIEBOIOPOIbI MOTYT ObITh OHUMH U TeMU ke. Hanpumep, ucxonHas
HadTa MOKeT OBITh BBEICHA B PEAKTOP KpeKuHra, a Takxke B peaktop KHO. B npyrux acnekrax
NIepPBbIC YIJIEBOIOPOABI U BTOPBIC YIIIEBOJOPOABI MOTYT OBITH pa3sHbIMH. B kadecTBe Apyroro
npuUMepa, 3TaH (Harmpumep, BTOPbIE YIIIEBOIOPOIbI) MOKET ObITh BBECH B PEAKTOP KPEKHUHTa, a
MeTaH (HanmpuMep, TIepBbIe YIJIEBOIOPOIBI) MOXKET ObITh BBeNeH B peaktop KUO.

[0090] B HexkoTOpBIX acmeKkTax y3esl pas3feleHus KpeKUHr-yctaHoBku 600 Mmoker
BKJIFOUATh JIFOOOH MOIXOMSAIINHA y3€1 pa3fesieHus, KOTOPbIH BBIMOJHEH C BO3MOYKHOCTBIO
pa3fensaTh MOTOK NPOAYKTOB PEaKTOpa KPEKWHIa HA MOTOK MPOAYKTOB KPEKUHI-YCTaHOBKU 65,
Ooratelii BogoponoM moTok 70 u MOTOK W3BJIEYEHHs yriieBonoponoB 71. B mpyrux acmekrax
ONOK paszeneHust KPEeKUHr-ycTaHoBKHM 6000 MOKeT BKJIFOUATh JFOOOH MOIXOMSIIUIN  y3em
pasneneHusi, KOTOPBIM BBIMNOJHEH C BO3MOXKHOCTBIO DPAa3fessTbh MOTOK MNPOAYKTOB peakTopa
KPEKUHra Ha IMOTOK MPOXYKTOB KPEKHHI-YCTAHOBKU 05, OeIHBIH BOJOPOIOM IOTOK 72 M MOTOK
W3BJICYEHUs YIJIEBOAOPOAOB 71.

[0091] IToTOK MPONYKTOB peakTopa KPEKHHra COAep>KUT oJieUHbI (HAIIpUMep, STHIIEH, a
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Takke rporneH, OyreHsl U T.4.), H,, MeTaH M HempopearnpoBaBlINE BTOPBIE YIJIEBOAOPOIBI
(HarpuMep, aJiKaHbl, 3TaH, MponaH, OyraHel, HaQTY W T.I., WK uUx komOuHaum). Hanpuwmep, B
y3Jie pasfeneHus KpeKuHr-yctaHoBku 6000 Moryr ObITh HCHOJBb30BAaHBl Ta30’KUIAKOCTHOE
pasneneHue, OUCTWLISILUS, KPUOT€HHAas AUCTWLISILMSA, HKCTPAKLUMOHHAs IUCTUJUISILUS,
CEeJIeKTHBHAsl ancopOLMsi, CeJeKTUBHas abcopOums M T.I, WIM HX KOMOMHaIuH. Y3en
pasdeneHus KpPEeKUHr-ycTaHoBkM 600 MOXeT BKJIIOUATb Ta30KUAKOCTHBIM — CemapaTop,
AVCTWUILMOHHYIO KOJOHHY, KPHOTE€HHYIO TUCTUJULILIMOHHYIO KOJIOHHY, TapeibuaTyio W/WiH
HACAZOYHYI0 PA3JENUTENIbHYI0 KOJIOHHY, KOMIIPECCOp, TEIUIOOOMEHHMK, TPAJUpPHIO, y3el
ancopOuuu ¢ nepenanom nasnenusi (PSA) u T.1.

[0092] V3en pasmeneHuss KpEeKUHIr-yCcTaHOBKHM 600 MOKET BKIIIOUATh a303KUIKOCTHOMN
cermaparop. B ogHOM acmekTe MOTOK MPOAYKTOB PEaKTOpa KPEKWHTa MOXKET ObITh BBEICH B
ra30’KUIKOCTHBIA CemapaTop C MOJIYYEHHEM MOTOKAa HM3BJICYCHHUS YIIIeBOAOPOIOB (Hampumep,
NOTOKA M3BJICYCHUS] YIIIEBOAOPOAOB 71) M mepBOro moroka rasa. I 'a30KMIKOCTHBINA cenapaTop
KPEKUHr-yCTaHOBKH 600 MOXKET BKJIIOYATh JFOOOH MOAXOMSAIINHA Ta30KUIKOCTHBIA CernapaTop,
BBITIOJIHEHHBIN C BO3MOKHOCTBIO pa3[eNeHuUsl IOTOKA MPOAYKTOB PEAKTOPAa KPEKHHra Ha MOTOK
KUJIKOCTH (HAmpuMep, TMOTOK H3BJICYECHHUS YIJIEBOAOPOAOB, TAKOH KaK IOTOK H3BJICUYCHUS
yriaesonoponoB 71) u mepBelii MOTOK rasa. Hampumep, ra3oKHIKOCTHBIA CEmapaTop KPEeKHUHT-
yctaHoBku 600 MOKeT BKIJIOUATh MAPOKUIKOCTHBIA CemapaTop, HCIapUTEeNbHbINH OapabaH,
ra3ooTAeNnuTeNb, COOPHUK KOHAEHCAaTa, NMPUEMHBIH cemapaTop kommpeccopa u T.n. IloTok
KUJIKOCTH MOJKET OBbITh M3BJIEUEH M3 Ta30)KMIKOCTHOTO CemapaTropa KpeKWHr-ycraHoBku 600 B
BUuae KyOoBoro mortoka. ITOTOK >XMIKOCTH, W3BJIEUEHHBIH M3 Ta30KMIKOCTHOTO CerapaTopa
KpeKuHr-ycraHoBku 600, moxer comepxarb Csy YIVIEBOJOPOIBI, TakMe Kak OyTaHbl, OyTeHBI,
OyTagueH, MEHTaH, NEHTEHbI, NeKCaHbl, I'eKCEHbl, OEH30JI, TOJNYOJ, KCUJIOA U T.IL, WIH HX
komOuHamu. IlepBeIii MOTOK rasa MOXeT OBITh U3BJIEYEH M3 Ta30KMIKOCTHOTO Cernaparopa
KpeKUHr-ycraHoBku 600 B BuAe BepxHero mnortoka. IlepBelli MOTOK rasa, W3BJICYEHHBIN W3
ra3oXUAKOCTHOTO cemaparopa KpekuHr-ycraHoBku 600, moxer coxpepxartb Hp, meraH, sTaH,
stuneH, nponan, npormwieH, CO,, CO u 1., win ux komOuHanuu. Kak Oyner MOHSTHO
CHELUAIMCTY B JAHHOH OOJIACTH TEXHUKH, a TaK)KE€ C MOMOINBI0 JAHHOTO OIMHCAHUS, COCTaB
MIOTOKA NPOAYKTOB PEAKTOPA KPEKUHIA, COCTAB MOTOKA KMJKOCTH U COCTaB MEPBOr0O NOTOKA rasa
3aBUCAT OT MHOXECTBA (DAKTOPOB, TAKUX KAK COCTaB ChIPbSl KPEKHHI-YCTaHOBKU 00, THI
KPEKUHI-YCTaHOBKH, paboune yCIOBUS KPEKUHT-YCTAHOBKH H T.JI.

[0093] B HeKOTOpBIX AacleKkTax, [0 MeEHbIIel Mepe, YacTb ONeUHOB W/UIH
apOMaTUYECKUX YTIIEBOIOPOIOB MOXKET OBITh M3BJIEUE€HA M3 MOTOKA KUAKOCTH C TOJTyYEeHHEM
one(MHOB W/WIIM apOMATHUYECKUX YTIIIEBOAOPONOB, COOTBETCTBEHHO, M TIOTOKA H3BIICUEHUS
yrieBoaoponoB 71. B ogHOM acmekte, mo MeHbLIEH Mepe, 4acTb /la mOTOKa W3BIEYEHUS
yraesonoponos 71 moxer ObiTh mogaHa B peakrop KHO 100. B ogHOM acriekre, Mo MeHbIIEH
Mepe, YacTh TOTOKAa M3BJICYEHHUS YIIIEBOAOPOAOB 71 MOeT ObIThb HMCIIONB30BaHA B KAueCTBE
TOIUIMBA (Hampumep, IUIA MPEABAPUTENbHOrO HarpeBaHusi cmecu peareHtoB KYO; nns
HAarpeBaHus peakTopa KPEeKWHIa) 1/ WK M0JjaHa B KPEKUHT-yCTaHOBKY 600.

[0094] B omHOM acriekTe MepBhIi MOTOK ra3a MOXKET OBITh JOMOJHUTENBHO TOABEPTHYT
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OJHOW MM HECKOJbKMM CTaAMsAM pasfesieHHs JJIsl U3BJieueHus ojie(prHOB (Hampumep, MOTOKa
MPOAYKTOB KPEKUHT-YCTAaHOBKU 05). B omHOM acmekTe mepBbl TMOTOK ra3a MOXKET OBbITh
pa3zeneH Ha BTOPOM IOTOK rasa M IMOTOK IPOAYKTOB KPEKHHI-YCTaHOBKH 65, Hampumep, ¢
UCTIONb30BAaHUEM JIIOOOT0 MOIXOSIIEro crnocoda pasfeneHusi, TAKOro Kak JUCTHUIUIALIUS,
KPHOTEHHAsl JUCTWULILMSA, OSKCTPAKLUMOHHAS  JOUCTWULALMS, CeJEKTHBHAs  ancopOrs,
ceJleKTHBHAast abcopOums U T.I1., WM UX KoMOMHaIuH. I10TOK MPOAYKTOB KPEKUHT-yCTAaHOBKHU 05
MOXET COnepKaTh ONe(UHBI, TaKUe KaK 3TUJIEH W/WIM NpomwieH. B ogHOM acmekte BTOpOH
MOTOK ra3a MoxeT coaepxkatrb Hy, CHy, aTan, nponan, CO,, CO u T.11., Wiu UX KOMOMHALIUH.

[0095] B HekOoTOphIX acmekTax MOTOK MPOAYKTOB KPEKUHI-YCTAHOBKU 65 MoOkeT
comepxaTb OJie(HUHBbI, TaKWe KaK OSTWIEH, MPOMeH, OyTeHbl M T.M., WM HX KOMOHMHALIUU.
Hanpumep, moTOK NMpPOAYKTOB KPEKHUHT-YCTAHOBKH 05 MOXKET COAep:KaThb OJIe(pUHBI, KOTOPBIE
ObUIM M3BJICUEHBI U3 MEPBOrO IMOTOKA ra3a. B NIpyrux acmekrax MOTOK MPOAYKTOB KPEKUHT-
YCTaHOBKH 65 MOXXET AOMOJHUTEIBHO COJIEPKATh APYTUe HEHACHIIIEHHbIE YTIIIEBOAOPOAbI, TaKHE
kak OyrammeH, Csg onepunnl, Cgg apoMaTHUeCKue yrieBonoponsl U T.1. Hampumep, moTok
NPONYKTOB KPEKHUHT-YCTAHOBKH 05 MOXET copmepkaTb oJeUHBl U APYrHe HEHACBILICHHbIC
yIIEBOAOPOABI, KOTOPbIe OBLIM M3BJEUEHBI U3 MOTOKA KUAKOCTU. II0TOK MPOOYKTOB KPEKUHT-
YCTAaHOBKH 05 MOKET OBITh TaKK€ MOABEPTHYT IOMOJHHUTEIBHBIM IPOLECCaM OYUCTKH HIIH
paszaeneHus, HampuMmep, AJs U3BJIEUEHHUs] OJHOTO WM HECKOJbKMX KOMIOHeHToB. Hampumep,
STUJIEH MOJKET OBbITh M3BJIEYEH U3 MOTOKA MPOAYKTOB KPEKUHI-YCTAHOBKH OS5, MpHUYEM 3THJICH
MOJKET OBITh B JAJIbHEHIIEM HCIIOIB30BAH B MPOLIECCE MOJIUMEPU3ALINH.

[0096] B acnekrax, rae peakTop KPEKMHra BKJIKOUAET YCTAHOBKY T'a30BOTO KPEKHUHTA,
TaKyl0 KaK yYCTaHOBKA JJIsi KPEKHWHIa STaHa W/WJIM yCTAaHOBKA AJIi KPEKHUHIa IPOIaHa, BTOPOH
HIOTOK r'a3a MOXKET COIEepPKaTh AOBOJBHO OoJjbune konndectsa Hy (Hanpumep, npubIu3UTENbHO
oT 5 no 65% macc., wu xe npudauzutenbHo ot 15 o 60% macc. wim, ¢ APYroil CTOPOHB,
npubau3uTensHO ot 25 1o 55% macc. Hy u3 pacuera Ha o0y Maccy BTOPOro IMOTOKA rasa), u
BTOPOW TOTOK ra3a MOXeT ObITh Ha3BaH «0OraThIM BOAOPOIOM MOTOKOM» MPUMEHUTENBHO K
HACTOSLIEMY OINMUCAHUIO (Hampumep, OoraTeiM BomopoaoM notokoMm 70). borareiii Bogopogom
notok (Hampumep, OoraTblii BOAOPOAOM MOTOK 70) MOXKET COAep»aTh JOBOJIBHO HU3KHE
KOJMYECTBA YTIJIEBOAOPOAOB, TAaKUX KaK MeETaH, HENpOpearupoBaBLINE YIJIEBOAOPOIBI
(Hampumep, 3TaH, MpomaH) WiM UX KoMmOuHauuu. Hampumep, Oorarblii BOZOPOIOM MOTOK
(Harmpumep, OoraTeiii BOZOpoAoM MoTok 70) MOXKET conepskaTh MPHOIM3UTENBHO OT 35 10 95%
Macc., WId ke npudmmusutenbHo oT 40 1o 85% mace. uiH, ¢ Ipyroi CTOPOHBI, MPHOIU3UTENBHO
or 45 no 75% wacc. yriaeBomoponoB (HampuMmep, METaHa W HeoOs3aTeNbHO STaHAa /MM
nmpornaHa) U3 pacdyera Ha OOMIyI0 Maccy OOratoro BOAOPOIOM MOTOKa (Hampumep, OOraToro
BOZIOPOIOM MoTOKa 70).

[0097] B acmekrax, rae peakTop KPEKMHra BKJIFOYAET YCTAHOBKY JKHJIKOTO KPEKHHTa,
TaKyl0 KaK YCTaHOBKA Uil KpEKHWHra Ha(Thbl, BTOPOH MOTOK ra3a MOXKET COAEP)KaThb AOBOJILHO
Hu3kue komudectsa H, (Hampumep, mpubnusurenbHo ot 0,1 nmo 25% wmacc., wnmm ke
npudmsuTensHo ot 0,5 mo 15% mace. wiun, ¢ apyroit cropousl, npudmusurensHo ot 1 1o 10%

macc. Hy u3 pacdyera Ha 00IIyr0 MacCy BTOPOTO MOTOKA I'a3a), U BTOPOH MOTOK Ia3a MOXET ObITh
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Ha3BaH «OeHbIM BOZOPOAOM MMOTOKOM» MPUMEHHUTEIBHO K HACTOSIIEMY ONMHMCAHUIO (HAIpuMep,
OenHblii BomopoxoM motok 72). benHblit BomopoaoM moTok (Hampumep, OeaHbIH BOAOPOIOM
IOTOK 72) MOXET COAep:KaTb IOBOJILHO OONBIINE KOJNUYECTBA YIJIEBOAOPONOB, TAKHX Kak
METaH, HeTPOpearupoBaBIINe YIIIEBOJOPOb! (HapUMep, 5TaH, MPOIaH) UM UX KOMOMHALNU.
Hanpumep, Oenublii BOZOponoM MNOTOK (Hampumep, O€OHbIH BOAOPOAOM MOTOK 72) MOXKET
comepskaTh NpUOIM3UTENBHO OT 75 10 99,9% Mmacc., wmm xe npubausurenbHo oT 85 1o 99,5%
Macc. Wi, ¢ IPyroid CTOPOHBI, MPpUOMU3UTEIBLHO OT 85 10 99,5% macc., nimm xe ot 90 no 99%
Macc. YIJIeBOIOPONIOB (HampUMep, MeTaHa U HeoOs3aTeNbHO 3TaHA W/WJIM MPOMaHa) U3 pacueTa
Ha 001y Maccy OeTHOTO BOJOPOIOM MOTOKA (Hanmpumep, OeTHOro BOJOPOIOM MOTOKa 72).

[0098] B omHOM acmekTe, MO MeHbIIEH Mepe, 4acThb OEIHOTrO BOIOPOAOM IMOTOKA 72
MoxkeT ObITh mozaHa B peaktop KHO 100. B onHOM acrniekTe, o MeHbIIEH Mepe, 4acTb OeTHOTO
BOJIOPOZIOM TMOTOKA 72 MOXeT OBITh HCIIOJB30BAHA B KAa4eCTBE TOIUIMBA (HAIpUMEp, IS
npeaBapuUTENbHOrO HarpeBaHusi cMecu peareHToB KUO, nnst HarpeBaHHMs peakTopa KPEKHHTa)
W/WJTM TIOAaHa B KPEKUHT-yCTaHOBKY 600.

[0099] XoTs1 HacTosiiee OMUCAHHE MOIPOOHO OOCYKIEHO B KOHTEKCTE OOEIHEHHOTO
BOZIOPOAOM TOTOKA, W3BJIEYEHHOTO M3 KPEKHHI-YCTAHOBKH, KOTOpbIil BBOAST B peaktop KUO,
CJIelyeT IOHUMATh, YTO JIFOOOH MOmXomsmuil OeqHbI BOXOPOAOM MOTOK MOKET ObITh BBEICH B
peakrop KYO, rme Takoii oOemHEHHBIH BOJAOPOAOM IIOTOK COMEPXKHUT HOBOJIBHO HHU3KHE
kommaectBa Hy (Hanmpumep, npubmusurensho ot 0,1 no 25% macc., nin sxe mpuOIU3UTENBHO OT
0,5 no 15% macc. nnu, ¢ apyro#i croponsl, npudausurensHo ot 1 no 10% macc. H, u3 pacuera
Ha OOmmyI0 Maccy OemHOro BOZOPOIOM IOTOKA), a TaKXkKe JOBOJIBHO OOJBIINE KOJNYECTBA
yIJI€BOAOPOAOB (HampumMep, npudbau3uTenbHo ot 75 1o 99,9% macc., uinm ke nNpuOIH3UTEIbHO
ot 85 10 99,5% macc., unu xe npudan3uTeabHo ot 90 1o 99% Macc. yrieBoaopoaoB U3 pacdeTra
Ha o0uIyr0 Maccy OemHOro BoAopoaom motoka). Hampumep, OeqHbIii BOZOPOAOM MOTOK MOKET
COZiepIKaTh MOTOK r'a3a U3 KPEKHHI-YCTAaHOBKH, MTOTOK ra3a ¢ HedrenepepaOaThIBarOIIero 3aBOAa,
MOTOK TOIUTUBHOTO T3, TOIUIMBHBIN I'a3 U3 KOJUIEKTOPA TOIIMBHOTO ra3a WM UX KOMOMHALUH.

[00100] B omHOoM acmekTe, Hampumep, kak nokasaHo Ha ®UI. 1, mo meHblneit mepe,
yactb 70b Goratoro BogopoaoM motoka 70 MokeT ObITh BBEIEHA BO BTOPOH y3ell U3BJICYCHUSI
Bonopona 700 (mampumep, y3en PSA, yzen MemMOpaHHOrO pas3fieieHus, y3el KPUOTEHHOTrO
pa3neneHusl U T.I., WIM UX KOMOMHALWM), YTOOBI JOMOJHUTENIBHO MONOJHHUTE conepxkanne Hy
Ooraroro BomopomoMm motoka 70, Hampumep, aisi usBjiedeHuss H, w3 OGoratoro BOIOPOIOM
noroka 70.

[00101] B ogHOM acniekte, HanpumMep, kak nokazaHo Ha ®UI. 1 u 3, mo MeHbLIel Mepe,
gacTe 70c Goraroro BogopoaoM mnotoka 70 MokeT ObITh BBEICHA B MEPBBIA y3€N M3BJICUCHUS
Bozopona 500 (mampumep, y3en PSA, y3zen mMemOpaHHOro pasneneHus, y3el KPHOTEHHOTO
pa3zneneHus U T.IL., WIK UX KOMOMHALNH), YTOOBI JONMOJHUTENLHO MOMOMHUTL conepskanne Ho
doraroro BomopomoMm motoka 70; Hampumep, misi usBiedeHuss Hp w3 OGoratoro BOIOpOIOM
noroka 70. B Takom acrniekte O0raThlii BOIOPOIOM MOTOK 70 MOXKeT OBITh CKaT Mepes rmofadel B
nepBblii y3en u3BiedeHus Bogopona 500. Kak Oyaer moHATHO crenuaIucTy B AJaHHOH obiactu

TEXHUKH, 4 TAKXKEC C IMOMOLIbIO HACTOAMICIO OIHNCAHHsA, KOHTYPbI IMPOU3BOACTBA MCTAHOJIA
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paloTaloT mpU JOBOJBHO TMOBBIMIEHHBIX HaBIeHUSAX (Hampumep, npudmusurensHo 70-100
Oap(u30.)), ¥ Kak Takue NMOTOKHU (HampuMep, o MeHbIIel Mepe, 4acTb 70¢c 60raToro BOIOPOIOM
noroka 70), KOTOpbIE BBOAST B PEAKLMOHHBIM KOHTYP METAHOJA, HOJDKHBI OBITH CXKATbI, YTOOBI
yIIOBJIETBOPUTH TPEOOBAHMUS TIO NABJICHUIO JJI1 KOHTYpa MPOU3BOACTBA METAHOJIA.

[00102] B HekOTOpBIX acmeKkTax MepBblil y3en usjaedeHus sogopona S00 u BTopoi y3en
u3BnedeHuss Bogopoma 700 MoOryT mpeactaBisTh cOOOH OOUH M TOT K€ y3eld H3BJICUSHHs
Bogopona. B apyrux acmekrax mnepBblil y3en usBjedeHus: Bopopoaa 500 u BTOpOH y3en
u3BJeueHus Bopoponaa 700 MOTyT MpencTaBiATh COOOH pa3HbIe Y3JIbl U3BJIEUEHUS] BOAOPOAA.

[00103] B HekOTOpBIX acrekTax, Mo MeHbliei Mepe, 4actb 70b O6oraroro BOIOpOaOM
noroka 70 mMoxeT ObITh pa3fefieHa Ha OOOTAIeHHBIH BOXOPOIOM IMOTOK 75 W OOOTaleHHbIH
yIJEBONOPOAAMH TIOTOK 76 Ha BTOpOM y3jie usBiedeHus Bogopoma 700. OOoraimeHHbIH
BOJIOPOIOM TOTOK 75 CONEpsKHT, IO MeHbIIel Mepe, yacth H, Ooratoro Bogoponom noroka 70 u
HEeOoOsI3aTeNIbHO  YIJIEBOAOPOABI  (HAMpUMEp, VYIJIEBOAOPOABI, KOTOpPblE TPUCYTCTBOBAIU B
Ooratom BOmOpomOM MOTOKe 70, TakWe Kak MeTaH, U HeoOs3aTeNbHO STaH W/WIM TPOIaH).
OOorareHHbIH yriIeBOIOPOAAMH MIOTOK 76 CONEPIKUT, IO MEHbLIEH Mepe, YaCTh YIIIEBOAOPOIOB
(HampuMep, MeTaH W HeoOs3aTeNbHO 3TaH W/WIIM MpomaH) 60raroro BOIopoaoM moroka 70 u
HeoOs13aTenbHO Boopon. B omHOM acriekte konmdecTBo Hy B o0orameHHOM BOJOPOIOM MTOTOKE
75 Oonbime, yem kojudectBo H, B Oorarom Bomopomom mortoke 70. B omHOM acmekre
KOJINYECTBO YTJIEBOAOPOAOB B OOOTraleHHOM YIJIEBOJOPOJAMH IOTOKe 76 Oomblue, uem
KOJIMYECTBO yTIIEBOJOPOAOB B HoratoM BomopoaoM noroke 70.

[00104] B opHOM acmekre, MO MeHbIIeH Mepe, YacTb 76a 00OrameHHOro
yIIeBOAOpPOAaMHU MoToKa 76 moxker ObiTh nmonaHa B peakrop KHO 100. B omHoM acrniekre, 1o
MEHbIIIEH Mepe, 4acTh 00OTaIeHHOTrO YIJIEBOAOPOJAMU MOTOKA 76 MOXKET OBITh HCIIONIb30BaHA B
Ka4yecTBe TOIIMBA (HAIpUMeED, Il MpeBapUTEIbHOIO Harpesanus cMecu pearentos KUO; s
HarpeBaHUs PEeaKTOpa KPEKUHra) W/WiIH MoJaHa B KPEKUHr-yCTaHOBKY 600.

[00105] B HekoTOpBIX acmekTax, MO MEHbIIeH Mepe, 4acTb 7la MOTOKa HW3BJICYEHUS
yrieBonopoaoB 71 w/wiu, MO MEHbIIEeH Mepe, YacThb OOraToro BOAOPOAOM moTtoka 70 MOryT
ObITh IOAansl B peaktop KUO 100, Hanpumep, nocpenctsoMm cmecu pearearoB KUO 10. IToTok
U3BJICYEHHs YyriIeBogoponoB 71 w/mmm Gorateiii BOZOpOnoM MOTOK 70 MOTYT MPENOCTaBIISTH
JOTIOJTHUTENbHBIE (HAPUMep, BCIIOMOTaTeNIbHbIE) YIJIEBOAOPONbI sl yyacTusi B peakimuu KHO
B peaktope KHO 100.

[00106] B apyrux acmekrax, Hampumep, Kak rnokazaHo Ha OUI. 2, nmo meHsbluel Mepe,
yacTh 71a MoTOKa M3BJICYEHHUS YIIIeBOXOPOAOB 71 W/wiu, Mo MeHbIneH Mepe, 4acTb OeIHOTro
BOZIOPOZIOM TOTOKa 72 MoryT ObITh momansl B peakrop KUO 100, mampumep, mocpeacTsom
cmecu peareHToB KHO 10. ITorok m3BiedeHus: yriaesopoponos 71 w/mmu OeqHBI BOZOPOAOM
NOTOK 72 MOTYT TPENOCTaBISTH JONOJHUTENbHbIE (HampuMep, BCIOMOTATENbHBIE)
yraesoznopoas! ans ydactus B peakuuu KHO B peakrope KHO 100.

[00107] B eme omHux acmekrax, Hampumep, kak nokazaHo Ha ®UI. 3, mo meHbluei
Mepe, 4acTh 71a MoToKa M3BJIEUEHHs YIrieBoAoponoB 71 u/uim, mo MeHbluel Mepe, 4acTb 76a

o0OrameHHOro yrieBoAOpoAaMU IMOTOKa 76 MoryT ObiTh momanbl B peaktop KYO 100,
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Hanpumep, nocpeactsoM cMmecu peareHtoB KUHO 10. Ilotok usBnedeHus yriesogoponos 71
u/unm  o0OTaIeHHBIH YIJIEBOAOPONAMH MOTOK 76 MOTYT MpPENOCTAaBJATh IOMOJHHUTEIbHBIE
(HarpumMep, BCIIOMOTaTeNbHbIE) YIIIEBOAOPOAbI 11t yuacTus B peakunn KHO B peaktope KUO
100.

[00108] Bomopoxn (H»), mpucyrcrByroumii B cmecu pearenroB KHO 10 (manpumep, B
Ooratom BomopomoM motoke 70, OemHOM BOIOPOIOM TOTOKe 72, oOOrameHHOM
yIJeBOAOPOAAMHU NOTOKe 76), MoxeT cropaTh B peakrope KHO 100 B nmpucyTCTBUH KUCIOPOAA,
TEM CaMbIM JOTOJIHUTEJIBHO MOBBIIIATE Temreparypy BHyTpu peaktopa KUO 100. Kak Oyner
MOHSITHO CIELUANIUCTY B JAHHOW OOJIACTM TEXHHMKH, a TaK)K€ C TOMOLIBIO 3TOrO OMHCAHUS,
KOHTPOJIMPYEMOE TMOBBILICHHE TeMmreparypbl BHyTpu peakropa KUO (B omimume oOT
HEKOHTPOJIUPYEMOH OBICTPO pacTyiiedl TeMIepaTtypbl) MOXKET TIOBBICUTh CEJIEKTHBHOCTb
nporecca KUO mo CO u H,, Tem cambiM obecreunBasi MOJy4aeMblii BBIXOISIIUN IMOTOK
peaktopa KUO w/unu cunTes-ra3 (Hanpumep, BbIxoasmuii motok peakropa KUO 15, cunres-ra3
17, cunre3-ra3 18) ¢ moBeIeHHBIM MOJISIpHBIM OTHOeHneM H,/CO (Hampumep, paBHBIM TN
Oonpire yem mpudm3uTeNnsHO 2,0). JIonoMHUTENbHOE TEXHOJIOTUIECKOe TEIIO0, TeHEPUPyeMOoe B
npouecce KUO 3a cuer BBenenust Hy, B peakrop KHO 100, MoskeT ObITh Tak:ke HUCIOJIB30BAHO
IUIL HAarPEeBaHUS PEAKTOpa KPEKUHra, Kak MOKa3aHO B JNaHHOM AokyMmeHTe. OnmHako, kak Oyner
MOHSATHO CIIELUANIUCTY B JAHHOW OOJIACTH TEXHHMKH, a TAKKE C TOMOLIBIO 3TOrO ONHMCAHUS,
kosmuecTBo Hp, xotopoe moxker ObiTh BBeaeHo B peaktop KUO 100, nukryercs (Hampumep,
pEeryJIupyeTcsi) BOSMOJKHOCTBIO YIIpaBieHus (HapuMep, BO3MOKHOCTBIO PETYyJIMPOBATH) TEIUIO B
peakrope KHO, uyToOsI npenynpenuTb HEKOHTPOIUPYEMbIe OBICTPO PacTyIINE TEMIIEPATYPHI.

[00109] B onnom acniekre cmech pearenToB KHO 10 mosxker conepkate Hy B konnuecTse
MeHbLIe YeM npuoOIn3uTenbHo 20% MO, WM Jke MeHblle yeM npudausutensHo 17,5% mon.,
WM K€ MeHbIe 4eM NpuOmm3uTesnsHo 15% MOJ., MiIH JKe MeHblIe 4eM NpuOam3uTenbHo 14%
MOJL., WJIH K€ MEHbLIE YeM NPHOIN3UTEeNbHO 12,5% MOJT., WM ke MeHbLIe YeM NPUOIU3UTETEHO
10% MoJ1. uiu, ¢ APYrol CTOPOHBI, MEHBIIIE YeM MPUOIU3UTENBHO 5% MOJI.

[00110] B ogHOM acmiekTe Oorarbiii BOTOPOAOM MOTOK 70 MOKET OBITh MONAH B PEAKTOP
KYO 100 B konmuectBe, 3GPeKTHBHOM Al OOeCeueHnss MEeHbIe YyeM npudamsureabHo 20%
MOJI. WJTH, ¢ APYTOH CTOPOHBI, MeHbIle YeM mpudausutenbHo 14% mon. Hy B cMecu peareHTOB
K40 10.

[00111] B onHOM acriekte OemHBbIN BOTOPOAOM MOTOK 72 MOXKET OBITh MOAAH B PEAKTOP
KYO 100 B xonmuectse, 3pPeKTUBHOM Al OOECeUeHHsT MEHbIIe YeM npuoamsuTeaso 20%
MOJI. WJTH, ¢ APYTOH CTOPOHBI, MeHbINe YeM mpudausutenbHo 14% mon. Hy B cMecu peareHTOB
K40 10.

[00112] B omHOM acmiekTe 0OOTaIeHHbIH YTIIIEBOIOPOAAMHE IMMOTOK 76 MOKET ObITh MOJaH
B peaktop KUYO 100 B kojmuectBe, 3(p¢deKkTHBHOM ansi oOecneueHus: MeHbIIE YeM
npubnusuTensHo 20% MON. WM, ¢ APYroi CTOPOHBI, MEHbLIEe YeM MpuOnu3uTenbHo 14% Mol
H; B cmecu pearenros KHO 10.

[00113] B acmekrax, rie mOTOK U3BJICUEHHS YIIIEBOJOPOIOB W/ UITN OOraThlii BOZOPOIOM

norok BBoasaT B peaktop KUO 100, orHomenue M w/mnm monspHoe otHomeHue H,/CO
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BbIxomsmmero noroka peakropa KUYO 15 moxer ObiTh Gombine, ueM OTHOIEHHE M w/miun
moJssipHoe otHomeHue Hp/CO, COOTBETCTBEHHO, CHHTE3-ra3a, IMOJIy4aeMoOro B aHAJIOTHYHOM BO
BCEM OCTaJIbHOM Iporecce, B KotopoMm cmech pearentoB KUO moparor B peakrop KUO 0Ges
MOTOKA U3BJIEYCHHS YTIIEBOJOPOAOB W/MiH Oe3 OOraToro BOIOPOAOM MOTOKA.

[00114] B acmekTax, rae MOTOK M3BJICYEHHUS YIIIEBOJOPOIAOB W/MiK OEIHbIH BOIOPOIOM
notok BBozsAT B peakrop KHO 100, orHomenne M u/um mossipHoe otHoteHne Hy/CO cunTes-
raza 17 moxer ObiThb Oojbime, Yem oOTHolIeHWe M w/unm monsipHoe oTHoiueHue H,/CO,
COOTBETCTBEHHO, CHHTE3-ra3a, MOJIyuaeMOro B aHAJOTMYHOM BO BCEM OCTaJbHOM IIpOLIECCE, B
kotopoM cmech peareHtoB KUO mnomator B peaktrop KUO ©Oe3 mnoroka U3BICUEHHUS
yIIeBOAOPOAOB W/ min 0e3 OeqHOro BOJOPOIOM MOTOKA.

[00115] B acmekrax, rae TOTOK W3BJIEYEHHs YTJIEBOAOPOAOB W/WMJU OOOTalleHHbIH
yriaesogopogaMu TOTOK BeomsaT B peakrop KUYO 100, orHomenne M w/wimm MonsipHOE
orHomenne H,/CO cunte3-raza 18 mosker ObITh Oonbine, YeM OTHOLIeHHe M W/WIH MOJISIpPHOE
orHomeHne H,/CO, COOTBETCTBEHHO, CHUHTE3-Ta3a, IMOJIyYaeMOrO B aHAJOTMYHOM BO BCEM
OCTaJIbHOM TMporiecce, B koTopoM cMech pearentoB KUO mnonarot B peakrop KUO Ge3 moroka
U3BJICYEHHS YIIIEBOZOPOAOB W/ K 0e3 000raImeHHOro yIrieBOAOPOAaMH MOTOKA.

[00116] B ogHOM acmiekTe, MO MEHBIIEH Mepe, YacTh NOTOKA U3BJIEUCHHS YIIIEBOIOPOIOB
71 w/mnu, Mo MeHbIIed Mepe, 4acTb OOEAHEHHOrO YTIeBOAOPOAAMU IOTOKAa 72 MOTYT OBITh
PELUPKYJIUPOBAHbl B PEAKTOP KPEKHUHIa, HalpuUMep, 4epe3 ChbIpbe KPeKUHr-ycTaHOBKU 60. B
OJHOM acIieKTe, 10 MEHbIIeH Mepe, 4acTh IMOTOKA H3BJIEUEHMs YIJIeBO#OponoB 71 w/mmu, 1mo
MEHbIIEH Mepe, YacTb OOEIHEHHOIrO YIIIEBOJOPOJAaMH MOTOKA 72 MOXKET ObITh HCIOJIb30BaHa B
Ka4yecTBe TOIUIMBA, HAIPUMeEp, AJIl HAIPEBAHUs PEaKTOpa KPEKMHIa W/WIN NPeIBapPUTENBHOTO
HarpesaHus cmecu pearentos KHO.

[00117] B ogHOM acmnekTe, MO MEHbIIEH Mepe, YacTh MOTOKA U3BJICUEHUS YIJIEBOAOPOIOB
71 w/mny, Mo MeHbIIEH Mepe, YacTh OOOraleHHOro YIJeBOAOPOIaMH HOTOKa 76 MOTyT ObITh
PELUPKYJIUPOBAHbl B PEAKTOP KPEKWHIa, HalpuMmep, depe3 ChbIpbe KPEeKUHr-ycTaHOBKH 60. B
OJTHOM acCIieKTe, MO MEHbINEH Mepe, 4acTh MOTOKA M3BJICYEHHs YIrJeBOmoponoB 71 w/wiu, mo
MEHbLIEH Mepe, YacTh O0OraIeHHOTO YIJIEBOIOPOIAMH MIOTOKA 76 MOTYT OBITh HCIIOJIb30BaHbI B
Ka4eCTBEe TOIUIMBA, HANPUMEp, JJI1 HAPEBAHUS PEAKTOpa KPEKMHIa W/WIH MPEeNBAPHTEIbHOTO
HarpesaHus cmecu pearentos KHO.

[00118] B ogHOM acmekTe, MO MeHbIIEH Mepe, 4acTb OOraToro BOAOPOIOM moTtoka 70
MOJKeT OBITh BBEJEHA B KOHTAKT, M0 MEHbIIEH Mepe, C YaCThIO BBIXOASALIETO MOTOKA PEaKkTopa
KYO 15 ¢ mony4yenneM o0orameHHOro BOIOPOIOM CHHTe3-rasza 16, HarpuMep, Kak MOKa3aHo Ha
®UI'. 1. Monspraoe otHomenne Ho/CO B oboraimmeHHOM BOAOpOAOM CHHTE3-rase 16 Oombiue,
yem MossipHoe otHommeHue H,/CO Bexonsmero mortoka peaktopa KUO 15. OtHomenune M
o0orameHHOro BOAOPOAOM CHHTe3-raza 16 Oosblie, ueM OTHOIIEHHe M BBIXOASIIETO MOTOKA
peaktopa KHO 15.

[00119] B ngpyrom acmekte, MO MeHbIIeH Mepe, 4acTb CHHTe3-raza 18 Moxer ObITh
BBEJICHA B KOHTAKT, [0 MEHbLIEH Mepe, C 4acThbi0 OOOralleHHOro BOAOPOAOM NOTOKa 75 u

HeoOs13aTeNbHO, IO MeHblIeld Mepe, ¢ dacTeto 70a Ooraroro BomopomoMm moTtoka 70 ¢
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NOJIy4eHHEM OOOTaIlleHHOTO BOOPOIOM CHHTe3-ra3a 19, Hanpumep, kak mokaszaHo Ha OUI. 3.
Momnsipuoe otHomenne H,/CO B oborameHHOM BOAOPOAOM cuHTe3-raze 19 Oonbime, dem
mossipHoe otHouenne H,/CO B cunres-raze 18. OtHomenne M oOorameHHOro BOAOPOAOM
cuHTe3-rasza 19 Oonbine, yem otHoleHrue M cuHTe3-Tasza 18.

[00120] OOGoraieHHblii BOAOPOAOM CHHTe3-ra3 16, 19, kak OmMMCaHO B JaHHOM
IOKYMEHTe, MOXXET OBITh OXapaKTepu3OBaH MOJSIpHBIM oTHommeHneM H,/CO Oonbime uem
npubnusutensHo 1,8, wnm ke Oosbine uyem npubnusutensHo 1,9, wnu ke Oosbliue yem
npubm3uTensHo 2,0, uan ke OoJibiie YeM mpuOnu3uTeNnsHo 2,1 Wiau, ¢ APyroil CTOPOHBI,
Oonbie yem npubau3uTeapHo 2,2. B ogHOM acniekTe o0oraieHHbIH BOTOPOIOM CHHTE3-ra3 16,
19, xax OMMCaHO B JTAHHOM JIOKYMEHTE, MOXKET ObITh OXapaKTePHU30BAH OTHOIIEHHEM M paBHBIM
wiu OoJbine 4eM npuOIu3uTeNbHO 1,8, min ske paBHbIM WK OOJbIIE YeM MpuOIH3uTeNsHO 2,0,
WJIH K€ PaBHBIM HJTH OOJIbIIe YeM MPpHOTU3UTENbHO 2,1, v ke npudausutenbHo ot 1,8 1o 2.4,
WK Jke puOIu3uTeNpHO oT 1,9 1o 2,3 uinwm, ¢ apyroit cropoHsl, npubnusutensHo ot 2,0 1o 2,2.

[00121] B onHOM acmiekTe 0OOTraIeHHbIH BOJOPOAOM CHHTe3-Ta3 16, 19, kak pacKphITO B
TaHHOM JIOKyMeHTe, MoxkeT conepkarb CO, B KOJIMYECTBE MEHbIIE YeM NPUONU3UTENbHO 7%
MOJI., WJIH K€ MEHbIIEe YeM MPUOTU3UTENbHO 6% MOJL., WIN K€ MEHbIIE YeM MPHOIU3UTEIbHO
5% w™on., wWaM K€ MeHbIIe dYeM MNpHOMM3uTeNnbHO 4% MON., WIM JK€ MEHbIIE YeM
npuOIU3NTENBEHO 3% MOJL., WK K€ MEHbLIE YeM MPHONU3UTENbHO 2% MOJL., WIN K€ MEHbIIe
yeM mnpubnusutenbHo 1% wom, wminu ke npuOmmsurensHo ot 0,1 mo 7% wmom., wim ke
npubnusutensHoO oT 0,25 1o 5% mon. unm, ¢ Apyroi cropoHsl, npuommusurenabHo ot 0,5 no 3%
moist. KommuectBo CO, B oOorameHHOM BOAOPOAOM CHHTEe3-raze 16 MoeT OBITh MEHbIIe
koimuectBa CO, B BbxomsueMm noroke peakropa KHO 15. Komnuectso CO;, B o0orameHHOM
BOJIOPOZIOM cuHTe3-Taze 19 moxer ObiTh MeHbIne koandectBa CO, B cuntes-rase 18. Kak Oyner
HOHSITHO CIELMAJIUCTy B AAHHOW OONACTH TE€XHUKH, a TAK)K€ C MOMOIIBIO JAHHOTO ONMHMCAHMS,
BOZOPOA-COAEpIKAIIME TOTOKH, W3BJICUYCHHbIE M3 KPEKUHI-yCcTaHOBKM 600, MOryT HMeThb
noHwkeHHoe copepykanne CO, MmO CpaBHEHHUIO € BBIXOAAIMM MHoTOokoM peakropa KHO 100.
CnenoBarenbHO, OOBEAMHEHHE BOAOPON-COAEPIKAIIUX IOTOKOB, W3BJIECUEHHBIX M3 KPEKUHT-
yctaHoBkH 600, ¢ BbxoAsmuM notokoMm u3 peakropa KHO 100 mMoxkeT mpuBeCTH K MOTOKY C
NOHMWXKeHHbIM coneprkaHueM CQO, Mo CpaBHEHMIO C BBIXOISLIMM MOTOKOM u3 peaktopa KUO
100.

[00122] B onHOM acmiekTe 0OOTalleHHbIH BOJOPOAOM CHHTe3-Ta3 16, 19, kak pacKphITO B
JAHHOM JOKYMEHTE, MOXET COAep:KaTb yIJIeBOAOPOAbl B KOJIMYECTBE MEHbIIE YeM
npuOIU3UTENBHO 5% MOJI., WIIM K€ MEHbLIE YeM MPHONU3UTENbHO 4% MOIL., WIN K€ MEHbIIE
4eM MPHOM3UTENBHO 3% MOJL. WK JK€ MEHbIIE YeM NMPUOTU3UTEIbHO 2% MOJI., WIIH K€ MEHbIIe
yeM npubu3uTesbHO 1% MOJI., UiTh ske MeHblIe yeM npubmusutensHo 0,1% Mo, wim, ¢ Apyroi
CTOpOHBI, MeHbine ueM mnpudmusutensHo 0,01% wmon. KommdecTBo yrieBomoponoB B
o0orameHHOM BOJOPOJOM CHHTE3-Ta3e 16 MOXeT OBbITh MEHbIIE KOJIMYECTBA YIJIEBOIOPOIOB B
BbIxomsmeM mnortoke peakropa KUO 15. KonmuectBo yrieBomoponoB B OOOraiieHHOM
BOJIOPOZIOM CHUHTe3-ra3ze 19 MokeT ObITh MEHbIIIE KOJIMYECTBA YIJIEBOJOPOAOB B CHHTe3-Tasze 18.

Kaxk 6yz[eT IMOHATHO CIICHUATIUCTY B I[aHHOfI obyactu TCXHUKH, a TAKXKC C IIOMOIIBKO JAaHHOI'O
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OMNHUCaHUs, BOAOPOI-COAEPIKALINE MOTOKH, W3BJICYEHHBIE U3 KPEKHHr-ycTaHOBKH 600, mMoryr
UMETb MOHMKEHHOE COAEPIKaHUE YIJIEBOJOPOAOB IO CPABHEHHUIO C BBIXOASIUMM IOTOKOM W3
peakropa KYO 100. CrnenoBarenpHO, OOBEAMHEHHE BOAOPOA-COMAEPIKAIIUX ITOTOKOB,
U3BJICUEHHBIX U3 KPEKUHI-yCcTaHOBKU 600, ¢ BbIXOAAIIMM NOTOKOM u3 peaktopa KUO 100,
MOXET NPUBECTU K IOTOKY C IOHMKEHHBIM COAEP’KAHUEM YIJIEBOAOPOJOB IO CPAaBHEHHUIO C
BBIXOZSIIIUM MOTOKOM u3 peakropa KUO 100.

[00123] B acmekrax, rae cuHTre3-ra3 (Hampumep, cuHres-raz 17, 18; oborarmeHHbIit
BOZOpOAOM cHHTe3-Ta3 16, 19) xapakTepusyercsi oTHomeHueM M mpubnusutensHo ot 1,8 1o
2,2, cuUHTe3-Ta3 MOKeT ObITh B JalibHEHIIEM HCIOIb30BAaH IMPH MPOU3BOIACTBE METAHOJA
(CH;0H).

[00124] B omHOM acmekre crmoco0 MPOU3BOJACTBA METAHOJA, PACKPBITHIA B JAHHOM
JOKYMEHTE, MOXET BKJIOYATh BBEICHHE, MO MEHbLICH Mepe, YaCTH CHHTe3-ra3a (Harpumep,
cuHTe3-raza 17, cuHTes-raza 18, oborameHHOro BOIOPOAOM CHHTe3-Taza 16, oboraiieHHOTO
BOJIOPOZIOM CHHTe3-ra3a 19 mnm ux koMOWHaIMii) B METaHONBHBIH peakTop 200 ¢ monyueHHneM
BBIXO/SIIErO0 MOTOKA METAaHOJNBHOro peaktopa 30, rae BBIXOAAIMA INOTOK METaHOJIBHOIO
peaktopa 30 comepxut meranod, soay, Hy, CO, CO, u yrneBogopoasl. MeTaHONBbHBIN PEAKTOP
200 MOXKeT MPeACTaBIsATh COOOH JIF000H peakTop, MOAXOASIINH JIsl PeaKLIUN CUHTE3a METAHOJIA
3 CO u H,, Takoil kak, Hampumep, peakTOop C TOHKHUM CTPYHHBIM CJIOEM, DPEAaKTOp C
NICEBIOOKIKEHHBIM CJIOEM, CYCIIEH3MOHHBI pEAKTOp, IETIEBOM pPeakTop, OXJIAKAAEMBIN
MHOTOTPYOHBIN pEakTOp | T.II., MJIK UX KOMOUHALIUY.

[00125] O6pruro CO m H; moryr ObITh mpeBpamieHbl B METAHOJ, HAmpuUMep, Kak
MPEICTaBJICHO ypaBHEHHEM (9):

CO+H, = CH3;0H (9)

Takke CO, m H, Takke MOryr ObITb IpeBpallleHbl B METAHOJN, HAIpUMep, Kak
npencrasiaeHo ypasHenueM (10):

CO,+3H, = CH;0H+H,0 (10)

be3 HamepeHus: ObITb CBSI3AHHBIMH KAaKOW-THOO TEOpPHEW CUUTAIOT, YTO YeM HHUXKe
conepkanue CO, B CHHTe3-ra3e, TE€M MEHbIIE KOJIMYECTBO BOABL, MPOU3BEACHHOW B
MeTaHoJbHOM peakTope 200. Kak Oyaer MOHSATHO CMeUUaInCTy B JAHHOH OOJIACTH TEXHHKH, a
TaKk€ C TMOMOLIBIO 3TOrO OMUCAHMS, CUHTE3-Ta3, MOJy4deHHbI ¢ nomowbi [IPM, umeer
IOBOJILHO BBICOKOE conepxkanne H, (mo cpaBHeHuo ¢ conmepkanneM H, B cHHTe3-Tase,
npousBeneHHoM ¢ momomnbio KHO), a cuHTe3-ra3 ¢ MOBBIIIEHHBIM conepskanueM H, moxker
cniocoOcTBoBaTh mpeBpameHnio CO, B MeTaHOJN, HampuMmep, Kak MPEACTaBICHO YpPaBHEHHUEM
(10), 9To, B CBOO OuY€penb, MOKET MPUBOAUTD K MOBBIIIEHHOMY COAEPIKAHUIO BOJBI B TIOTOKE
CBIPOTO METaHoJIa (HampuMep, B IOTOKE ChIporo MeraHoa 40).

[00126] Cunre3 meranona u3z CO, CO, u H; saBasercs kaTaJIUTHYECKUM MPOLIECCOM H
yaile BCEro €ro MpOBOMAT B NPUCYTCTBUU KaTalW3aTOPOB Ha OCHOBE Meau. MeTaHOJbHBIN
peaktop 200 MOXeT comep:kaTh KaTalu3aTop Ul MPOU3BOACTBA METAHOJA, TAKOW Kak JIFOOOH
NOAXOASIIMM  KOMMEPYECKHUH  KaTajau3aTop, MWCMHOJAb3YEeMbId JJs1 CHHTE3a METaHOIA.

HeOFpaHI/I‘{I/IBa}OLHI/Ie IMPUMCEPDI KAaTAJIHU3aTOPOB JIA MPOU3BOACTBA METAHOJIA, MOAXOAAIINX IJIA
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UCTIONb30BAaHUsI B METaHOJBHOM peaktope 200 B HacrosimeMm u3oOpereHnu, BkirodarnoT Cu,
Cu/ZnO, Cu/ThO2, Cu/Zn/A1203, Cu/Zn0O/Al1203, Cu/Zr u T.11., U1 UX KOMOUHAIUH.

[00127] B omHOM acrekre Croco0 MPOU3BOIACTBA METAHOJIA, PACKPBITBIA B JaHHOM
JOKYMEHTE, MOKET BKJIIOYATh CTAJUIO Pa3AENICHUs, MO MEHbIIEH Mepe, 4acTH BBIXOSLIErO
MIOTOKA METAaHOJIbHOrO peakTopa 30 Ha MOTOK chiporo MeraHosa 40 u notok napa 50; rae moTok
ceiporo MeTtaHoja 40 comepKUT MeTaHOJ U Bony; rae notok napa 50 coxepxur Hy, CO, CO, u
yIII€BOIOPOABI (HAapUMep, MepBbIe YIIIEBOAOPOABI /UM BTOPBIE YIIIEBOAOPOALI). Bhxomsmuit
MOTOK METaHOJBHOro peaktopa 30 MoOkeT ObITh pa3leseH Ha TMOTOK Chiporo mertanona 40 u
notok napa 50 B ra3oxkuakocTHoM cenaparope 300, TakOM Kak HNapOXUAKOCTHBIN CenapaTop,
ucnapuTesbHbI  OapabaH, ra300TAeNuTeNlb, COOPHUK KOHAEHCATa, MPUEMHBIA Cenaparop
KOMITPECCopa U T.A.

[00128] B omHOM acmekre crmoco0 MPOU3BOJACTBA METAHOJA, PACKPBITHIH B JAHHOM
JOKYMEHTE, MOKET BKJIFOUATh CTAAUIO pa3/iesIeHus], 10 MEHbIIEH Mepe, 4acTh NoToka 40 cbIporo
METaHOJA B AUCTWLIALMOHHOM y3ie 400 Ha moTOk MeTaHosa 45 ¥ MOTOK BOABI 46, IPU 3TOM
JUCTWUIALMOHHBIN y3en 400 BkJOYaeT OJHY WIH HECKOJbKO IUCTHJUIALIMOHHBIX KOJIOHH.
ITorox BoOmbl 46 COmEpPKUT BOAY M OCTaTOUHBbIA MeTaHOJ. OOBIMHO OJHA WM HECKOJIBKO
JUCTWUIALIMOHHBIX KOJIOHH MOTYT pa3AeNATb KOMIIOHEHTBI MOTOKa Chlporo meranosna 40 Ha
OCHOBe MX TOo4ek kureHus. Kak Oyner MOHATHO CHenMajncTy B JAaHHOH OONAacTH TEXHHKH, a
TaKXe C MOMOIIBK) HACTOSALIErO OMNHMCAHMS, YEM BBILIE COAEPKAHUE BOABI B IOTOKE CBHIPOTO
metaHouna 40, TeM OoblIe TUCTUIUILIUMOHHBIX KOJIOHH HEOOXOMMO JUIs OUUCTKH METaHOJA.

[00129] B onHOM acriekTe MOTOK MeTaHOJa 45 MOKET COAePKaTh METAHOJ B KOJUYECTBE
paBHOM MM Oojblne uyeM NpHOIM3UTENBHO 95% Macc., MM K€ PaBHOM MM OOJblle ueMm
npubnusuTensHo 97,5% Macc., uim jke paBHOM Win Oonblie yeM npudausurenabHo 99% macc.
WY, C IPYTOH CTOPOHBI, PABHBIM MK OOJIbINe ueM MpuOmusuTenbHo 99,9% mace. u3 pacdera Ha
00IIyI0 MacCy MOTOKAa MeTaHoJa 45.

[00130] B omHOM acriekre crmoco0 MPOU3BOIACTBA METAHOJA, PACKPBHITHIA B JaHHOM
NOKYMEHTE, MOKET BKJIIOYATh CTAAUIO Pa3feIeHus], 10 MEeHbIIEH Mepe, 4acTH NoToKa napa 50 Ha
MOTOK BOAOpoAa 51 M MOTOK OCTaTOYHOro rasa S52; rae NmOTOK Boaopoaa 51 comep:kur, mo
MeHblIel Mepe, yacTb Hy moroka nmapa 50; rae notok ocratouHoro rasa 52 cogepxkut CO, CO, u
yIIEBOAOPOAB! (HATIPUMED, MEPBbIE YTIEBOAOPOIb! H/HIN BTOPBIE yrieBonopoasl). ITorok mapa
50 moxer OBITH pa3nmeneH Ha MOTOK Boxopoma S1 M MOTOK OCTaTodHOro rasa 52 B y3ie
usBjiedeHuss Bojopona 500, Takom kak y3zen PSA, y3en memMOpaHHOro pasneneHus, y3enl
KPHOT€HHOTO PAa3feNeHus] U T.IL., WM UX KOMOMHALMU. B HEKOTOPBIX acmekTax, Mo MeHbIIeH
mepe, dyacte 70c Ooratoro BomoponaoM moToka 70 Moker ObITh BBEIAEHAa B IEPBBIA y3el
u3BJeueHus sopopoaa 500.

[00131] B omHOM acmekre crmoco0 MPOU3BOIACTBA METAHOJA, PACKPBITHIH B JAHHOM
JOKYMEHTE, MOXKET BKJIFOUAThb PELIMPKYJSILUIO, [0 MEHBbLIEH Mepe, 4acTh Sla moToka Bonopona
51 B mMeranonpHBI peakTop 200, HanpUMep, MOCPEACTBOM MOAAYM CUHTE3-ra3a B peaktop 200
METaHOJIA.

[00132] B HekOTOpBIX acnekTax, 0 MeHbLIEH Mepe, 4YacThb MOTOKA OCTAaTOYHOrO rasa 52
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MOJKeT ObITh ymanieHa. B npyrux acmekrax, o MeHbLIEH Mepe, 4acTh MOTOKA OCTATOYHOIO ras3a
52 moxer OBITh HCIIONB30BaHA B KAa4yeCTBE TOIUIMBA, HANPHUMEP, ANl NPEABAPUTEIBHOTO
HarpeBaHus cMecu peareHToB KHO 10, HarpeBaHusi peakTopa KPeKHMHIa B KPEKUHI-YCTaHOBKE
600 ¥ T.1., WK UX KOMOWHALIWH.

[00133] B npyrux acmnekrax, 10 MEHbLIEH Mepe, 4acThb 52a MOTOKAa OCTATOYHOIO rasa 52
MoxeT ObiTh IopaHa B peaktop KHO 100. B npyrux acnekrax, o MeHbIIei Mepe, 4acTh IOTOKa
OCTAaTOYHOTO ras3a 52 MOKeT ObITh MOJaHa B PEAKTOP KPEKHHIA.

[00134] B ogHOM acmekTe croco0 MPOM3BOACTBA METAHOJA U OJIHHOB, PACKPBITHII B
JAHHOM JOKYMEHTE, MOXKET BKJIIOYaTh CTaauu (&) MONAYU ChIpbs KPEKWHI-yCTAaHOBKH 60 B
KPEKUHr-yCTaHOBKY 600 ¢ MOJy4YeHHeM IMOTOKa MPOAYKTOB KPEKHHI-YCTaHOBKH 65, Goratoro
BOAOPOAOM NOTOKA 70 M MOTOK M3BJICHEHUs YIVIEBOAOPOJAOB 71; rae Crlpbe KPEKUHI-YCTAHOBKHU
60 comep;KUT BTOPBIE YINIEBOAOPOADBL, IA€ MOTOK MPOAYKTOB KPEKHUHI-YCTAaHOBKHU 05 COREPKUT
onedpuHsr, Tae OoraTeii BomopomoMm moTtok 70 comepxkutr H,, MeraH u HeoOs3aTENbHO
HENpOpearupoBaBlIie BTOpbIE YIJIEBOAOPOIBI, U I/A€ IMOTOK H3BJIEUEHMs yIieBOAOpoaoB 71
comepxkut Cy4y yrmesomopoxasr, (b) BBemeHue, mo MeHbimed Mepe, dactm 70b OGorartoro
BOZIOpOAOM noToka 70 BO BTOPOH y3er uzByedueHus: Bogopoaa 700 ¢ momydeHnemM oOOraeHHOro
BOJIOPOAOM TMOTOKa 75 W OOOTraleHHOro yriIeBOAOPOIAaMH TOTOKa 76, Tae oOOoralieHHBIH
BOJIOPOAOM TOTOK 75 comep KuT, mo MeHbinel mMepe, yactb H, 6oraroro Bogoponom noroka 70;
U rae oOorameHHbIH YIIeBOJOPOAAMH MOTOK 76 COHEPXKUT, MO MEHbIIEH Mepe, 4acTb
yTJIEBOIOPOAOB OOraToro BOAOpPoaoM motoka 70; (¢) mogady cMecHu peareéHTOB KaTaJIUTHIeCKOTO
gactuaHoro okucienus (KHO) 10 B peakrop KHO 100; roe cmeck pearenroB KHO 10 comepsxut
KHCJIOPOJ, TEpBbIe YIJIEBOAOPOIbL, HEoOs3aTeabHO, MO MEHblLIel Mepe, 4acTb 7la moToka
U3BJICUEHUs] YIJIeBOAOpPOmOB 71 w/mim, mO MeHbIIed Mepe, 4YacTb 76a 0OOrameHHOro
yIJIEBOJOPOAAMH TOTOKAa 76 W HeoOs3aTeIbHO BOISHOI mHap, IZe NepBble YIJIEBOAOPOIBI U
BTOpBIE YIJIEBOAOPOADBI SBJISAIOTCS OAMHAKOBBIMU WM PAa3sHBIMM, TA€, IO MEHbIIEH Mepe, 4acThb
yraesonoponoB B cMmecu peareHtoB KUO B3aumoneiictByer mocpeacrsoMm peakuuu KUO B
peaxTope KUO 100 ¢ nony4yenuem cunres-raza 18; rne yraesonopoas! B cmecu peareHtoB KHO
COIepKaT TepBble  YIJIEBOAOPOABI, HEOOS3aTeNIbHO METaH, HeoOs3aTeIbHO  BTOpPbIC
yraesonopoasl U HeobsizatenbHO Cg4y yreBomoponsl, rae peakrop KUO 100 comepskut
kartamuzatop KHO; rae cunres-rasz 18 conepxkut Hy, CO, CO,, Bogy u HenmpopearnpoBaBLINe
VIJIEBOAOPOABI, A€ CUHTe3-ra3 18 xapakrepusyercss oTHomeHueM M cuHTe3-rasa 18, roe
oTHomeHne M mpencrtaBnsier coOOH MoONsIpHOE OTHOUIeHHe, onpenemsiemMoe kak (Ho-
CO,)/(CO+CO,); u rme cuntes-ra3 18 xapakrepusyercs MoOJisipHbIM oTHomeHuem H, k CO
(H,/CO) cunres-rasa 18; (d) BBemeHue B KOHTAKT, IO MEHbIIEH Mepe, YacTu CuHTe3-ra3a 18, mo
MEHBIIIeH Mepe, ¢ YacThI0 0OOTaIEeHHOTrO BOAOPOJIOM MOTOKA 75 ¢ MOoMydeHHeM 00OraieHHOro
BOJIOPOZIOM CHHTe3-ra3a 19; mpuyeM oOOraleHHbIH BOAOPOAOM CHHTE3-Ta3 19 xapakTepusyercs
oTHOWeHHneM M o0orameHHOro BOAOPOAOM CHHTe3-Taza 19, rne oTHouenne M oforameHHoro
BOIOPOAOM cHHTe3-ra3a 19 Oombine, yem otHomenne M cuHTe3-rasa 18; rme oborammeHHBbIH
BOJIOPOJIOM CHHTe3-Ta3 19 xapakrepusyercss mossspHbIM oTHowmeHneM H,/CO oOoramenHOro

BOzOpoaoM cuHTe3-raza 19, u rae mosmsipaoe orHomenne Ho/CO oboraiieHHOro BOJOPOIOM
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cuHTe3-ra3a 19 Gonbure, yem mossipHoe otHomenne Hp/CO cuntes-raza 18; (e) BBeneHue, mo
MEHBIIEH Mepe, 4acTH 00OraleHHOro BOAOPOAOM CUHTe3-ra3a 19 B MeraHONmbHBIN peakTop 200
C TOJy4YeHHEM BBIXOZSLIEr0 IMOTOKAa METAaHONbHOro peakropa 30; rae BBIXOASAMIMHA IOTOK
MeTaHONbHOrO peakropa 30 comepxur wmera”ots, Boay, H,, CO, CO,, wmeraH, mnepsbie
yIJIEBONOPOABl M HeoOs3aTeNbHO BTOpble yraeBopoponsl u/wmn  Cay  yriaeBomoponsr, (f)
paszeneHue, MO MEHbLIEH Mepe, YacTH BBIXOASILIEro MOTOKAa METaHOJbHOro peakropa 30 Ha
NOTOK chIporo Mmeranona 40 u morok mapa 50; rge moTok cbiporo MeraHona 40 comep:KuUT
MEeTaHOJ U BOAy, U rae notok napa 50 comepxut Hy, CO, CO,, MeTaH, nepBble yrieBOAOPOIbI U
HeoOs13aTeNIbHO BTOpbIe yrieBoaopoasl w/umi Cay yriaeBogopozsl, (g) BBeneHHe, MO MeHbIIeH
Mepe, 4acTu NmoToka napa SO0 B mepBbId y3ea u3BJeueHus Bopopoaa S00 ¢ mosydeHuem moToka
BoAOpozaa 51 m moToka OCTaTOYHOro rasa 52, rae NoToK BO#opoaa S1 coaepsKuT, o MeHbLIEH
Mmepe, dactb Hy motoka mapa 50, u rae morok ocraroudoro raza 52 cogepxutr CO, CO,, meTaH,
NepBbIE YIIIEBOAOPOIBI U HEOOs3aTEIbHO BTOPBIE yriieBoaopoasl u/unu Cyy yraesomoponsr, (h)
PELUPKYJSALMIO, IO MEHbLIEH Mepe, 4acTu Sla moToka Bogopoaa 51 B METaHONBHBINA PEaKTOp
200; (1) HeoOs3aTeNbHO PEUUPKYJILLIHIO, IO MEHBIIEH Mepe, 4acTh 52a MOTOKa OCTAaTOYHOI'O rasa
52 B peaxtope KUO 100; (j) pa3nenenue, o MEHbIIEH Mepe, YaCTH IMOTOKA ChIPOro MetaHosa 40
Ha TMOTOK MeTaHoja 45 u motok Boabl 46 B nuctwuisituoHHoM y3ne 400; u (k) HeoOs3aTenpHO
oxnaxnenue 13 peakropa KUO 100, roe oxnaxnenue 13 peaktopa KHO 100 Bkimrouaer
HarpeBaHue 13’ kpekuHr-ycraHosku 600 npu onHoBpeMeHHOM oxnaxaeHuu 13 KHO-peaxtopa
100 3a cuer tennonepenaun Mexny peakropom KHO 100 u xpexunr-ycranoskoii 600. B Takom
acriekte OoTHomeHue M o0orameHHOro BOAOPONOM CHHTe3-ra3a 19 Moxker ObIThb paBHO HIIH
Oonpire ueM npudnusurensHo 1,8, a momsipaoe orHotenne H,/CO B oborammeHHOM BOJOPOIOM
cuHTe3-raze 19 moxxer ObiTh Oosbine yem npubmmsurensHo 2,0. B Takom acmekre BTOpbIE
YIJIEBOJOPOABI MOTYT COZEPKATh 3TAH, I/Ie KPEKUHI-yCTaHOBKAa 600 MOXKET BKJIIOYATh KPEKUHT -
YCTaHOBKY 3TaHa, U r7ie oJe(UuHbI CONEPIKAT STUIIEH.

[00135] B onHOM acmiekTe criocod, pacKpbIThiii B TAHHOM JOKYMEHTE, MOJKET BKJIFOYATh
HACTPOHKY MOAYJIBHOH CHUCTEMBI JUIsi MPOM3BOACTBA ONE(MHOB M METAHOJA, TIe MOAYJbHAsS
crCcTeMa MOXKET BKJIFOUATh KPEKHHI-YCTAHOBKY (Hampumep, KpekuHr-ycraHoBky 600); yzen KHO
(Hampumep, peaktop KUO 100); u y3en mpousBoiacTBa MeTaHoja. Kaskablid y3ei1 MOIYJbHOM
CHCTEMBI MOKET OBITh YCTAaHOBJIEH Ha NOABWKHOW miartdopMe (HAIpUMep, HA MOAYJBHOM
OCHOBAaHMWH) U MOXKET OBITh TPAHCIIOPTHPOBAH M pPa3MELIeH Ha IUIOMAAKe HePTSIHOH WIn
ra3oBOM CKBaXXMHBbI Uil NPOU3BOACTBA ONeUHOB M MeTaHoda. Kaxaelii y3enm MOAyJbHOM
CHCTEMBl, YCTAHOBJICHHBII Ha TMOJBIKHOW TUIaTPOpMe, MOXKET OBITh MPEUMYLIECTBEHHO
nepeMelleH B YOaJeHHblE MECTa, HalpuUMep YOAJIEHHOE MECTO C YCThSIMH Tra30f00bIBAIOIINX
CKBa)XHH (HAmpuMep, YCThIMH CKBKHH JJIs1 JOOBIYM MPUPOTHOTO ra3a W/UIH MOMYyTHOTO ra3a u
T.A.). HacTp ra3000pa3HbIX YIIEBOAOPOAOB B yNAJEHHOM MECT€ MOXKET ObITh NpeBpalleHa B
CHUHTE3-Ta3 C MOCIEAYIOIIMM CHHTE30M METaHONla, U B 3TOM Cjydae OT YAAaJ€HHOIO MecTa
BBIF'OJTHO TPAHCTIOPTUPOBATH JKUAKHHA METaHOJ (B OTIIMYHE OT MPUPOIHOTO rasa, MOMyTHOTO ra3a
u T.71.). JKugkoctHele TpyOOnpoBOABI OOBIYHO OOJIee BBITOAHBI IO CPABHEHHIO C ra30MPOBOIAMH.

B HEKOTOpPBIX acneKkTax MOJy4eHHbIE OJie(IHBI MOXKHO CKUMATh, XPAHUTh, TPAHCIIOPTUPOBATH U
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T.0.

[00136] B BapuaHTe OCYLIECTBJEHHUSI HACTPONKA, MO MEHBLIEH Mepe, OIHON MOIYJIbHOU
CHCTEMBI U TepepadOTKH HEUCIONb3yEeMOr0o TPYAHOAOCTYITHOIO ra3a Ha y4YacTKe CTBOJA
CKBa)KMHBI MOXXET BKJIFOUATh TPAHCIOPTUPOBKY KAXKAOTO y3ja MOAYJIBHOM CUCTEMBI K y4aCTKY
CTBOJIA CKBAXKUHBL, TIA€ KaXIbIl y3€l MOXXHO TPAHCHOPTUPOBATH OAHOBPEMEHHO,
HOCJIEIOBATENIbHO MJIM B WX KOMOWHAIMU OTHOCUTENBHO APYrux y350B. COOTBETCTBEHHO,
pasmMep U KOHMUrypaLusi KaXaoro y3jaa OyayT TakuMu, 4ToObl 00JeraTb TPAHCIIOPTHPOBKY Ha
OypoByto miomanky. Hanpumep, y3en nist o0Cay KUBaHKs HA HA3€MHBIX y4acTKaX MOKET MMETh
pasMepel U KOH(PUIYpALMIO JUIsi HA3€MHOrO TpaHCIopTa (HampuMmep, UId pa3sMELIeHHs Ha
NpULIeNe WM MOAYJIBHOM OCHOBAaHWUHM) B KAaueCTBE CTAHAAPTHOTO WM HerabapuTHOTO
TPAHCIIOPTHOTO CPEACTBA C TATa4YOM M NPULIETIOM. Y3ed il OOCHY>KHBAaHUS HAa MOPCKHUX
IUIOINAAKaX MOXKET UMETh pa3Mep M KOH(UTYpaLUIO JJisl TIEPEeBO3KH Ha CyAHE (Hampumep, IUis
pa3MmelieHnss Ha Oapike WM MOIYJIbHOM OCHOBaHHUH). IIpr HEOOXOMUMOCTH KaXKIbIH y3e
MOJKHO XpaHHTb B CTBOJI€ CKBKHMHBL Kaxnblii y3enm MokeT OBbITh pa3sMeleH W/HUiH
NO3ULIMOHUPOBAH Ha OypOBOH IUIOLIAKE B BHIE COBMECTHOIO CTPYKTYPHOI'O Pa3MEIICHUS HIIH
pacronokeHus (B TOM YHCJIE Ha Pa3IMYHBIX OTMETKAX, €CIIM 3TO HeOOXOOMMO, HAIpUMeEp, AJIS
YCKOPEHHUsI TPABUTALMOHHOTO MTOTOKA).

[00137] B ogHOM acnekte croco0 MpOU3BOMCTBA CUHTE3-Ta3a U OJIE(HHOB, PACKPBITHIH B
JAHHOM JIOKYMEHTE, IpPEUMYIIECTBEHHO MOXKET II0Ka3blBaTb YJIY4YLIEHHs IO OJHOW WM
HECKOJIbKMM XapaKTepUCTHUKaM Ipoliecca MO CPAaBHEHUIO C JPYIMM aHAJIOTMYHBIM BO BCEM
OCTaJIbHOM IIpOLECCOM, KOTOpbI uHTerpupyer peaktop KUO c¢ kpekuHr-ycraHoBkoil. B
crioco0e, pacKpbITOM B JIaHHOM JTOKYMEHTE, MOXKET ObITh BBIFOAHO HCHOJIb30BAaTh OTXOSAIIUN
ra3 KpEeKHHI-yCTAaHOBKH, OOOTAINEHHBIH YTJIEBOAOPOAAMH, B Ka4eCTBE CBIPbsl U PEaKTOpa
KYO, a Ttakke Oorarblii BOZOPOAOM OTXOIAINMI Ta3 KPEKHHI-YCTAHOBKU MJISI YBEIUYEHUS
copepxkanuss H, Bexopsmero moroka peakropa KUO. Kak Oyzer moHSTHO cnenuanucty B
JaHHOW OOJIAaCTM TEXHUKH, a TaKXKe C IMOMOIIBI0 3TOr0 OMMCaHHs, Tak kKak peakuus KYUO
SIBJIIETCSL DK30TEPMHUECKOH, Tpedyercs o4ueHb HeOOJbInas MoAadya TeIuia B BHIE CIKUTAHUS
TOIUTMBA (HApUMep, AJsl MPEABAPUTENLHOIO HArPEBAHHS PEAreHTOB B PEAKIMOHHON CMecH,
KOTOPYIO MOJAIOT HAa YYaCTOK MPOU3BOACTBA CHHTE3-Ta3a) MO CPABHEHUIO C OOBIYHBIM MApOBBIM
pudopmunrom. Ilo cymecTBy, onmucaHHBIH 31€Ch CIIOCOO MPOM3BOICTBA CHHTE3-TA3a MOXKET
IpeuMyllecTBeHHO AaBaTh MeHblle CO, u3-3a CKUraHMs TOIUIMBA IO CPAaBHEHHUIO C MapOBBIM
pudopMuUHTOM.

[00138] Kpome TOro, ONUCaHHBIA 34eCh CHOCOO  MOMKET  YTHIIM3HPOBATH
TexHoJoruueckoe Ttermno peakropa KUO nanda HarpeBaHUs] KPEKHHI-YCTaHOBKM, TEM CaMbIM
npenoTBpamast ObIcTpo pacryimue Ttemneparypsl B peakrope KUO (mampumep, B cioe
karamm3atopa KHO), koTopble MpHUBOIST K Ie3aKTHBAIMK Karajgu3atopa. Kak Oymer mOHATHO
CHEeLUAINCTY B JAHHOM OOJACTH TEXHUKH, a TAKXKE€ C MOMOINBIO JAHHOTO OIMHCaHus, paboTa
peakropa KUO mnpu ortHocutenpHO Hu3koM ortHoumeHnn C/O (Hampumep, MEHbIIE YeM
npUONU3UTENBHO 2:1) MOKET MPUBECTU K OBICTPO PACTyIIUM TeMIIEpaTypaM, U, CIeI0BaTEIbHO,

oTsezieHne Temia u3 peakropa KHO npenmyinecTBeHHO MOXeT o0ecrieunBaTb paboTy peakropa
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KYO npu otHOCHTENBbHO HU3KHX OTHOMIEeHUsX C/O.

[00139] B opmHOM acmekre OoraTeiii BomoponoM TOTOK 70 Moxer ObITh
IIPEUMYIIECTBEHHO cMewaH co cMecbio peareHToB KUO 10, Tak 4ro mosyueHHass CMeCh
pearentoB KHO 10 umeer conepkanue H, menbine yem npuOnusutenbHo 20% Mo wid, ¢
APYrofl CTOPOHBL, MeHblIe dYeM mnpudbmmurenbHo 14% Mom, 4YTO JaeT BO3MOXKHOCTD
UCTIONIb30BaTh yIJIEBOAOPOAbI B Oorarom Bomoponom mnoroke 70 B peakimu KUO. Kak Oyner
HOHSITHO CHELUAIINCTY B TaHHOH 001aCTH TEXHHUKH, a TAK)KE C TIOMOIIBIO HACTOSIIETO OMUCAHMUS,
Oorateiii BOmOpomoM MOTOK 70 MONy4YarOT, KOTAA PEaKTOp KPEKWHIa MpeacTaBisieT CoOoi
KPEKUHI-YCTaHOBKY 3TaHa. Kpome Toro, kak OyZeT MOHSATHO CHEeLMAJIHCTy B JaHHOH 00JacTu
TEXHUKH, & TAKXKE C TOMOLIBI 3TOr0 OMUCAHUSA, KPEKUHT ChIPbsi, OTJIMYHOIO OT 3TaHA, IPUBOJUT
K BBIXOIALIEMY IOTOKY KPEKMHI-yCTAaHOBKH, KOTOpBI HMeeT Hu3koe conepxkanue H, B
OTXOJSIIIEM Tra3e, YTO NPUBOAUT K TMOJNYyYEHHIO OETHOro BOXOPOIOM IOTOKa (HAampumep,
OenHoOro BOAOpPONOM MoToka 72). B omHOM acniekte OeqHbIl BOJOPOAOM MOTOK 72 MOKET OBbITh
NPEUMYIIEeCTBEHHO cMellaH co cMmecbio peareHtoB KUO 10, mpu 3TOM mnojydeHHas cMech
pearentoB KUO 10 umeer conmep:kanue H, mensbine dem npubnmsutensHo 20% Mo wid, ¢
APYTO# CTOPOHBL, MEHbLIE YeM MpuoIu3uTeNnbHo 14% Mo

[00140] B omHOM acmekTe OTXOISINMH ra3 KPEeKHHI-YCTAHOBKH (Hampumep, OoraTwli
Bozmoponom notok 70) umeet Oosiee BbIcOKkoe conep:kanne H,, uem OemqHble BOTOPOIOM MOTOKH,
NOJIyYE€HHBIE B PE3YJbTAaTe KPEKUHra ChIPbs, OTIMYHOIO OT 3TAaHA, W KaK TaKOBOW OoraTelit
BOOPOAOM MOTOK 70 MOkeT ObITh NOABEPrHYT paszeneHno H, u HempopearnpoBaBLINX
YIJIE€BOAOPOAOB, YTO MOKET OBITh BBIMOJHEHO C HCIOJBb30BAaHUEM CYIIECTBYIOLIErO Y3Ja
paszneneHus Bogopoaa (Harmpumep, nepBoro ysua uisiaedeHus: Hy 500) B MeTaHOIBHOM KOHTYpe
WINM C MOMOINBIO OTAENBHOro y3na (Hampumep, BTOporo ysna ussiedenus H, 700). Bonopon
(H,), m3BneuenHblii B y3sax usBnedeHus Bojopoxa 500, 700, MoxeT OBITh MPEANOYTHTENBHO
peuupkynupoBan Sla, 75 Ha BXOI METAaHOJBHOTO KOHTYpa, a HENpOpearupoBaBLINE
YIJIEBOAOPOABI MOTYT OBbITh MPEUMYIIECTBEHHO PELMPKYJIUpoBaHbl 52a, 76a B peaktope KUO
100. Kak packpbITO B JAaHHOM JOKYMEHTE, B ACIEKTax, I7e OTXOMALINN ra3 KpeKUHI-yCTaHOBKH
sTaHa (Hampumep, OOraTblii BOZOPOIOM MOTOK 70) BBOAST HEMOCPEACTBEHHO (Hampumep, Oe3
pasnmenenusi, Oe3 u3BIeueHHs] Boxoponma) B momady peakropa KUO (Hanpumep, B cMmech
pearentoB KUO 10), nony4yenHas cmech pearentoB KUO 10 moxer umerb comepskanue Hj

MeHbIle dYeMm mnpuOmusutenbHo 20% MOJ. WM, C JOpPyrod CTOPOHBI, MEHBIIE YeM

)
npudm3uTeNbHO 14% Mo, B o0beauHeHHOH nogade B peakrop KUO.

[00141] B onHOM acmekTe Criocod MpOU3BOACTBA CHHTE3-Ta3a U OJIe(MHOB, PACKPBITHII B
JAHHOM JOKYMEHTE, MOXKET MPEUMYILEeCTBEHHO BKJIOYaTh BBEJEHHUE, 110 MEHbIIEH Mepe, HYacTH
70c Goraroro BomopomoM moroka 70 mocie ckaTusi B TMepBbId y3en wu3Bieuenuss H, 500
METaHOJIPHOTO KOHTypa. B Takom acrekre crnocod MpOM3BOACTBA CHHTE3-Ta3a M OJE(PUHOB,
PaCKpBIThIN B JAHHOM JIOKYMEHTE, MOXKET ITPEUMYILEeCTBEHHO BKJIFOUATh BBEACHUE, IO MEHBIIEH
Mepe, 4acTh 52a OCTaTka B BHAE NMOTOKA 52 M3 4acTU NPOAYBOYHOI'O MOTOKA M3 MEPBOro y3ja
ussnedeHuss Ho 500 B peakrop KHO 100 mocpencrsom cmecu pearentoB KHO 10. B Takom

acmeKTe yIJIeBoAoponbl B OoraroM BomopoaoM motoke 70 OynyT B MeHbIIEH CTeneHH
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HAKaIUTUBATBCS WJIH HEe OyAyT HAKAIUIMBATBCS B METAHOJIBHOM KOHTYPE, YTO YMEHBINAET pa3Mep
000pynOBaHUs METAHOJBHOIO KOHTYpa. B TakoM acnekre yrieBonoposabsl B 60raroM BOAOPOAOM
noroke 70 Moryt ObITh yCHEUIHO INpeBpalleHbl B cuHTe3-ra3 B peakrope KUO 100. B takom
acriekte BTOpoH y3en usBiedenus H, (Hanpumep, BTopoit y3en nzsnedenus: Hy 700) moxer ObITh
YCIELIHO HCKJIOYeH. JlOMOJHUTENbHBIE MPEeNMYINecTBa CIOCOOOB IMPOM3BOJACTBA CHHTE3-Ta3a
W/WIM METaHOJIA, PACKPBITBIX B JAHHOM JOKYMEHTE, MOTYT ObITb OYEBUAHBI CIIEIMAIUCTY B
JaHHOW 00JIaCTH, PACCMATPUBAIOIIEMY 3TO OIHCAHHE.

IIpumepsi

[00142] [TockombKy 0OBEKT H300pETEeH s ONMUCAH B LEJIOM, CICAYIOLIHE MPUMEPDI TaHbI
KaK YaCTHbIC BapUAHTBI OCYIIECTBJICHUS W300pPETEHUS U JEMOHCTPUPYIOT €ro MPaKTHYECKOe
NpUMeHeHHe u Impeumylnectsa. [IOHATHO, YTO mpuUMepbl NaHbl Ui WJUIOCTPALUM U He
NpeAHa3HAYEeHbl JUIsl OrPAaHMYEHHs KaKUM-THOO 00pa3oM OmMCaHWs NpuiaraeMoi ¢GpopmyJibl
n300peTeHus.

IIpumep 1

[00143] Bpixogpl OT KpeKHMHIa JErKOro yIieBOAOPOAHOIO ChIpbsi IOCPEICTBOM
OOBIMHOTO TpoIecca KpEeKWHra (HampuMep, Iporecca ra3oBOrO KPEKWHIa) TPEICTAaBJICHBI B
tabmue 1.

Tabmuna 1

TunuuHble BBIXOABI IS JIETKOTO YIJIEBOAOPOAHOIO ChIPbs

Oran (%) IIponan (%) | byran (%)
KoHnBepcust 3a npoxon 60 90 95
Brixon 3a mpoxox (% macc.)

CO/CO2/HaS 0,20 0,2 0.4

Hy 3,5 1,5 1,0
CH,4 4,3 23,8 22,5
CHy 0,2 0,7 0,5
C,H, 47,7 36,5 34,5
C>Hg 40,0 3,2 4,5
Cs;Hy 0,05 0.5 0.4
CsHg 1,15 14,7 16,5
CsHg 0.4 10,0 0.4
C4Hsg 1.4 2,65 3.5
C4Hg 0,15 1,15 3,2
C4H10 0,25 H.o. 3,4

Css 0,7 5.1 9,2
BCET'O 100 100 100
HToroBbelii BBIXOJ OTHJIEHA, BKJIOUYas HOTOKH | 80 45,5 38,4
penmkIia

JlonoTHUTE/IbHOE ONHCAHUE

[00144] IlepBblif acnekT, KOTOPBIA MpPEACTaBIsieT COOON Croco0 MPOU3BOACTBA CUHTE3-
raza v ojepHOB, BKIIIOYAIOLINH (a) MOogady CMECH PEareHTOB KaTAJIUTHYECKOrO YaCTHUYHOTO
okucnenus (KHO) B peakrop KHO; roe cmech pearentoB KHO comepkut KuUCIOpon, nepBble

YIJI€BOAOPOAbI U HE00s3aTETbHO BOASIHOM nap, rae, mno MEHbIIIeH MEpPE, 4aCTb CMECHU PCArcHTOB
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KYO B3aumoneticteyer mnocpeacrsoM peakuuun KYO B peaktope KUO c¢ nonyueHuem
BbIxomsero noroka peakropa KHO; rme peakrop KUO copepxkur karanuzatop KYUO; rae
Bbxoasmuii motok peakropa KUO comepxutr Bomopon (H,), monookcun yriepona (CO),
muokcun yriuepoga (CO,), BoAy M HempopearupoBaBIINE IE€PBbIE YIIIEBOAOPOIBI, U TI7e
BbIXOAAIMN NOTOK peaktopa KUO xapakrepusyercss OTHOLIEHHEM M BBIXOIALIETO MOTOKA
peakropa KHO, rne otHomenne M mpexacrasisier co00it MOJISIPHOE OTHOILIEHHE, OMpenesieMoe
kak (H-CO,)/(CO+CO2); (b) momauy ChIpbsi KPEKMHI-YCTAHOBKH B KPEKHHI-YCTAHOBKY C
MOJIy4eHHEM TOTOKa MPOAYKTOB KPEKUHI-YCTAaHOBKH, OOraToro BOJOPOIOM IMOTOKA M IMOTOKA
U3BJICUEHUS YTIIEBOJOPOJIOB; T1€ ChIpbe KPEKHUHI-YCTAHOBKH COIEPIKUT BTOPBIE YIJIEBOAOPOIBL,
r7ie MepBble YIIIeBOAOPOIbI U BTOPBIE YIIIEBOAOPOB! SIBJISIFOTCS OAMHAKOBBIMHU WUJIM Pa3HBIMU,
7l TIOTOK MPOAYKTOB KPEKUHI-YCTAHOBKH CONEPKUT OJeHHBI; rae OoraThlii BOJOPOAOM MOTOK
comepxut Hp, MeTaH U HeoOs3aTeNbHO HENPOPEearupoBABIINE BTOPBIE YIIIEBOAOPOMBL, U THE
MIOTOK M3BJICYEHHS YTIIEBOAOPOAOB conep KUt Cay YIIIEBOIOPOALL, U (C) BBEIEHHE B KOHTAKT, 11O
MeHblIeH Mepe, 4acTu BbIXoAsinero noroka peakropa KHO, mo MeHbluel Mmepe, ¢ 4HacTbiO
foratoro BOAOPONOM IOTOKA C TOJNyYeHHEM OOOTAIleHHOrO BOIOPONOM CHHTE3-Tasa; I7e
oOorameHHblii BOAOPOAOM CHHTE3-Ta3 XapaKTepus3yercs OTHOomeHneM M oOorameHHOro
BOJIOPOZIOM CHHTE3-Ta3a, U Te OTHOIIeHHe M 00oraimeHHOro BOAOPOAOM CHHTE3-ra3a Ooblle,
4yeM oTHoleHne M BbIxopsiero notoka peakropa KHO.

Bropoii acmekT, KOTOpbIi mpencTaBiseT coOol crocod MmepBOro acmekTa, B KOTOPOM
NepBbIE YIIIEBOIOPObI W/HIIM BTOPBIE YITIEBOAOPOIbl COAEPIKAT METaH, 3TaH, MPOMaH, OyTaHBI,
Ha(Ty, TPUPOAHBIN Tra3, NPUPOAHBIA Ta30KOHIEHCAT, IMOMYTHBIA Ta3, YCTbEBOH ras,
oOoraieHHbIi ra3, napapuHbl, CIAHLEBBIN ra3, ClIaHLEBbIE JKUAKOCTH, OTXOASIMUN ra3 QIrons-
katamurudeckoro kpekunra (®KK), texHosnornueckue rassl HedTenepepaOOTKH, IbIMOBBIE
rasbl, TOIUIMBHBINA a3 M3 KOJUIEKTOPA TOIUIMBHOIO Ta3a WM UX KOMOMHALMM, U rje oJe(UHBI
COZIEPIKAT STUJIEH.

Tperuii acriexT, KOTOPBI MpeAcTaBiIsieT co0oi cnocod J0OOro M3 MepBOro U BTOPOTO
aCIeKTOB, B KOTOPOM OOOTaIeHHBIH BOJOPOJOM CHHTE3-Ta3 CONEP’KUT JUOKCHI yriiepoaa B
Konu4ecTBe mpudam3uTenbHo ot 0,25 no 5% Mo

UeTBepThIii acMeKT, KOTOPBIA MPENCTaBJIsAET CO0O0M crocod mo arodoMy M3 acleKTOB C
NEePBOro MO TPeTUil, B KOTOPOM KPEKHUHI-YCTAHOBKA BKJIIOYAET PEAKTOp KPEKHWHIra U y3el
paszmeneHus, W TrAe CrIoco0 MONMOJHHUTENBHO BKIIOYAeT oOxJjaxknaeHue peakropa KYO; rme
oxnaxnenue peakropa KHO Bkirouaer HarpeBaHHe peakTopa KpEKHHra Mpu OJHOBPEMEHHOM
oxnaxaeHun peakropa KUO 3a cuer Temnonepenaun mexay peakropom KUO u peaktopom
KPEKUHTa.

IIaTeIii acmekT, KOTOPBIH mpencTaBisieT coboil crmocod mo mrodoMy H3 acleKkTOB ¢
NEPBOro MO 4eTBepThIl, B kKoTopoM peaktop KUO xapakrepusyercs, o MeHblIeH Mepe, OIHUM
pabounm mapamerpom KHO, BbIOpaHHBIM K3 IpymIibl, cocTosmeit u3 remneparypsl nogaun KHO
npubnusuTensHO oT 25 1o 600°C; Temnepartypel Berxoasuero noroka KYO npubnusurenbHO oT
300 mo 1600°C; nanenust KYO mpudmusurensao ot 1 1o 90 6ap(uz6.), Bpemenu kontakra KUO

npubnusutensHo or 0,001 mumcexkyHap! (Mcek) A0 S5 cekyHA (CeK); MOJNSPHOIO OTHOIIEHHS
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yraepona k kuciopoay (C/O) B cmecu pearenroB KUO mpubnmsurensuo ot 0,5:1 mo 3:1, roe
mousipHoe oTHoteHne C/O o3Havaer obmee konmmuecTBO Mojiei yriepona (C) yriieBogoponos B
CMECH peareHTOB, IOJEJIeHHOe Ha oOmee kosiudecTBO Mojed kucnoporma (O,) B cmecu
peareHToB; MOJIIPHOTO OTHOIIEHUs BoastHOro napa k yriaepony (II/C) B cmecu pearenros KHO
npudmmsutensHo ot 0,01:1 go menbuie uem 2,4:1, rae momsipuoe otHomeHue I1/C o3nagaer
obmee koymuectBo moneii Boabl (H,O) B cMecu peareHTOB, MojeieHHOe Ha o0lnee KOJIHMYeCTBO
modeit yriepoza (C) yrieBogopoaoB B CMECH PEareHTOB; M UX KOMOWHAIIHH.

ITecToli acmekT, KOTOPBIA MPEACTaBIsieT OO0 crnocod mo JrdOMy U3 acleKTOB C
MIEPBOrO MO TSIThIN, B KOTOPOM OTHOILIeHHEe M 00OraiieHHOro BOJOPOAOM CHHTE3-Ta3a PaBHO
wiu Oosblire yeM npudIu3nuTeNbHo 1,8,

CenpMoii acmeKkT, KOTOPBIM MpencTaBisieT coOOi crmocod mo JrdoMy M3 acleKTOB C
MepBOro MO LIECTOH, B KOTOPOM OOOTaLIeHHBIH BOJOPOAOM CHHTE3-Ta3 XapakTepU3yeTcs
MOJIIPHBIM ~ OTHOIIEHHWEM BOJIOpona K MoHookcuay yriepoma (Ho/CO) Oonbine dyem
npubnusutensHo 2,0; u rae MossipHoe otHowmenne Ho/CO B oborameHHOM BOIOPOIOM CHHTE3-
raze Oonpine, yeM MossipHoe otHomeHue Hy/CO Beixopsimero notoka peakropa KHO.

Bocemoli acnekT, KOTOpbIii mpeactaBisieT coboii crnocod mo moboMy M3 acreKTOB ¢
NePBOTO MO CEIbMOM, NOMOJHUTEIBHO BKIIFOHAOIIUI (1) BBEAECHHE, IO MEHBLIEH Mepe, YacTH
00OraleHHOr0 BOJOPOAOM CHHTE3-Ta3a B METAHOJbHBIH PEAKTOP C MOJYyUYEHHEM BBIXOMSIIETO
MOTOKAa METaHOJBHOIO PEaKTOpa;, IZ€ BBIXOISINUI MOTOK METAHOJBHOIO PEaKTOpa CONEPIKHT
metaHoj, Boxny, H,, CO, CO,, MeraH, mepBble YrieBOIOPOABl U HEOOSI3aTENBHO BTOPBIC
yriieBonopoasl; (1) pa3mesieHue, 1Mo MEHbIIEH Mepe, YacTH BBIXOMSINEro MOTOKAa METaHOJIBHOTO
peakTopa Ha MOTOK CBIPOTO METaHOJIA U MOTOK Mapa; IZie MOTOK CHIPOrO0 METAHOJIA COAEPIKUT
METAHOJ U BOAY, U rae notok napa comepxutr Hp, CO, CO,, meTaH, nepsble yrieBOAOPOIAbI U
HeoOs13aTeNIbHO BTOPBIE YIJIEBOAOPObI; (iii) BBeAEHHE, IO MEHbIIEH Mepe, YaCTH TMOTOKa rapa B
HePBBIN y3e] H3BJIEYEHUS BOAOPOAA C IMOJYYEHHEM IOTOKA BOIOPOAA M MOTOKA OCTATOYHOTO
rasa, rje MOTOK BOIOPOAA COMEPIKHUT, MO MEHbIIEH Mepe, 4acTh BOAOPOMAA MOTOKA Tapa, U e
MOTOK ocTaTouHoro rasza comepxkut CO, CO,, MeTaH, nepBbie YIIIEeBOAOPOIbI U HEOOS3aTENbHO
BTOpbIE YIJIeBOAOPONbI, (1V) PELMPKYJSLHUIO, MO MEHbIIeH Mepe, 4acTH TMOTOKa BOAOPOIA B
METaHOJIbHBIN peakTop, u (V) pa3niesneHue, Mo MEHbLIeH Mepe, YaCTH MOTOKa ChIPOr0o METaHOoJa
Ha MOTOK METAHOJIa U MOTOK BOJIBL

JIeBSITBIA aCMeKT, KOTOPBIH MpencTaBisieT coboil crnocod BOCBMOro acrekTa, B KOTOPOM
(1), mo MeHbIIeH Mepe, YacThb MOTOKA OCTATOYHOIO rasa MpPOAYBAIOT, UCTONB3YIOT B KaueCTBE
ToruuBa, mojaroT B peakrop KUO Ha cranuu (a) min ux kKoMOMHALMK, Wwid (2) Mo MeHbIueH
Mepe, 4YacTb IOTOKa H3BJCYECHHUS] YIJIEBOJOPOAOB PELUPKYIUPYIOT B KPEKHHI-YCTAHOBKY,
UCTIONB3YIOT B KAUECTBE TOIUINBA, MofaroT B peakrop KUO Ha craauu (a) mim ux KOMOMHALIUH.

JlecsITBIH acMeKT, KOTOPBIN MPEeAcTaBiisieT cO0OM Crmocod MpPOM3BOACTBA CHUHTE3-ra3a U
oJe(MHOB, BKJIIOYANOLIMK (@) TOAa4y ChIpbsi KPEKUHI-YCTAHOBKH B KPEKUHI-YCTAHOBKY C
NOJTy4YeHHEM TOTOKA MPOAYKTOB KPEKMHI-YCTaHOBKH, OEIHOrO BOAOPOIOM IOTOKA M IOTOKA
U3BJICYEHUsI YTIIEBOAOPOIOB; IIe ChIpbe KPEKHHI-YCTAHOBKU COIAEPIKUT BTOPbBIE YIJIEBOAOPOIBL;

I7ie OTOK NMPOAYKTOB KPEKUHI-YCTAHOBKH COAEPIKUT OJe(UHBL, Tae OeqHBIH BOZOPOIOM MOTOK
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comepxut Hp, MeTraH u HeoOs3aTeNbHO HEMpPOpPEearupoBaBIINE BTOPBIE YIJIEBOAOPOABI, U T7e
MOTOK HU3BJICYEHHs yryieBogoponoB comep:kut Cg4 yraesomopoxasl;, u (b) momauy cmecu
peareHTOB Karanutudeckoro uactuyHoro okucienus (KHO) B peakrope KUO; rme cmech
pearerroB KHO comepuT KHUCIOPOA, MNEpPBbIE YIIEBOAOPOABL, IO MEHbIIEH Mepe, 4acThb
OeqHOro BOAOPOIOM IMOTOKA M HEOOs3aTeIbHO BOASHOW Map W/WiM, TIO MEHbIIEeH Mepe, 4acTb
IIOTOKA W3BJIEYEHMs] YIJIEBOJOPOJOB; IJi€ MeEpBble YINIEBONOPOAbI M BTOPbIE YIJIEBOAOPOAbLI
SIBJIIFOTCS] OTUHAKOBBIMH HJTH Pa3HBIMU, T7E, M0 MEHbIIEH Mepe, 4acTh yriIeBOAOPOAOB B CMECH
pearenToB KHO B3aumoneiictByer nocpeacrsom peakunu KHO B peakTope KUO ¢ nonyuennem
CHHTE3-Ta3a; I/ie yrieBonoponbsl B cMecu peareHToB KUO coneprkar mepBble yrieBOAOPOBI,
METaH U HeoOsI3aTeNIbHO BTOpbIe yrieBomoponbl u/uimu Cyy yriaeBomoponsl, rae peakrop KUO
conepxut karamm3zarop KYO; rme cuHtes-raz comepxur H,, CO, CO,, Bogy wu
HETPOPEearupoBaBIINe YIIEBOAOPOABI, TAE€ CHHTE3-Ta3 XapaKTepu3yeTcs OTHOIeHHeM M
CHHTE3-Ta3a, I7ie OTHOIeHne M npeacTaBisieT cOO00 MOJIIPHOE OTHOLIEHHE, ONPEesieMoe Kak
(H,-COL)/(CO+CO»); u rne CUHTE3-Ta3 XapaKTEePU3YeTCs MOJIIPHBIM OTHOIIEHHEM BOIOPONA K
moHookcuay yriepona (Ho/CO) cuntes-raza.

OnuHHAIUATHIA ACHEeKT, KOTOPBIH MPEACTaBiseT COOOW CMOcoO MecsTOro acrekra, B
kotopoM (1) oTHOIeHHe M CHHTE3-Ta3a paBHO WK OOJIbIIe YeM MpuOIu3uTeNnbHO 1,8; u/mmm (2)
mousipHoe otHotnenue H,/CO cunTtes-rasza Gosbiie yem npudbausutenbHo 2,0.

JIBeHAILATHIN aCMEeKT, KOTOPBINA MPENCTaBIsIeT COO0H crocod mo Jo0oMy U3 AeCSITOro U
OJMHHAJIIATOrO aCIEKTOB, B KOTOPOM cMech peareHToB CPO comep:kuT BOZOpOXR B KOJHUECTBE
MeHblIe YeM npuomm3urenbHo 20% Mot

TpuHanuaTelil acnekT, KOTOPBIH NpeacTaBisieT coOoi crnocod no JodoMy U3 aCIEKTOB C
JEeCSITOr0 MO JABEHaILAThld, B KOTOPOM OTHomeHne M w/unmm momsipHoe otHomeHue Ho/CO
CHHTe3-Ta3a Oouiblie, yeM oTHoIneHue M w/unu monsipHoe otHomeHne Hy/CO, cooTBETCTBEHHO,
CHUHTE3-Ta3a, MOJIyUeHHOTO B AQHAJIOTMYHOM BO BCEM OCTAJIbHOM IpOIecce, B KOTOPOM CMECh
pearentoB KUO nonarot B peaktop KHO 6e3 OeqHOro BOXOPOIOM MOTOKA.

UeThIpHaaIAThII ACMIEKT, KOTOPBIN MpencTaBisieT codol cnocod mno rdoMy U3 aCleKTOB
OT JIECSITOTO IO JABEHAALATHIN, JOTMOJHUTENIbHO BKJIIOYAIOIINI (1) BBEICHHE, [0 MEHbIIEH Mepe,
YaCTU CHHTE3-Ta3a B METAHOJIBHBII PEAKTOP C MOJYYEHUEM BBIXOSIIErO TOTOKA METAHOJIBHOTO
peakTopa; Tae BBIXOASIIUI MOTOK METAHOJIBHOTO PEAKTOpa COAEPKHUT MeTaHou, Boay, Ha, CO,
CO,, MeraH, mepBble YIIEBOAOPOABI M HEOOs3aTeNbHO BTOpBIE yrieBomoponsl w/mmn Cay
yrieBonoponsr; (ii) pa3aeneHue, Mo MEeHbIIEH Mepe, 4YacTH BBIXOMSIIErO MOTOKAa METaHOJIBHOTO
peaKkTopa Ha MOTOK CHIPOTO METAHOJA U IMOTOK IMapa; TAe MOTOK ChIPOro METAHOJA CONEPIKUT
METaHOJ U BOAY, U rae motok mapa comepxkut H,, CO, CO,, meTaH, nepBbie yrieBOAOPOIAbI U
Heo0s13aTeNIbHO BTOpBIE yriieBonoponsl u/uimn Ca, yraeBogoponsl; (ii1) BBeIeHHE, 0 MEHbIIEH
Mepe, 4acTW TOTOKAa Mapa B MEpPBBIA y3eJ H3BJICUEHHs BONOPONA C IOJNYYEHHEM IIOTOKA
BOJIOPOZIa M TMOTOKA OCTaTOYHOTO Tasa, 7€ MOTOK BOAOPOAA COAEPIKUT, MO MEHbINEH Mepe,
4acThb BOAOPOJA MOTOKA Mapa, U rae MmoTok ocrarouHoro rasa coxepxkur CO, CO,, meraH,
NepBbIE YTIIEBOIOPOABI U HEOOsI3aTENBHO BTOPbIE YriieBogopoabl u/uimu Cay yriieBOZOPOIsL; (1V)

PELMPKYJIIMIO, IO MEHbIIEH Mepe, 4acTH INOTOKAa BOAOPOAA B METaHOJBHBINA peakTop, (V)
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paszesneHue, o MEHbLIEH Mepe, YaCTH MOTOKA ChIPOTO METaHOJa Ha MOTOK METaHOJa U MOTOK
BOXBL, U (V1) HEOOsI3aTENbHO PELUPKYIISALUI0, 110 MEHBIIEH Mepe, 4acTH IOTOKAa OCTaTOYHOTO
rasza B peakrope KHO.

ITaTHanUATHIN aceKT, KOTOPBIH MpeACTaBisieT cO00H Ccroco0 MPOU3BOICTBA METAHOJA U
one(UHOB, BKIIOUAIOLIMHA (a) Mojady ChIpbs KPEKHHI-YCTAHOBKH B KPEKHUHI-YCTAHOBKY C
HOJTyYeHHEM IOTOKa MPOAYKTOB KPEKHHI-YCTAHOBKM, OOraToro BOJAOPOAOM IHOTOKA M IOTOKA
U3BJICYEHHSI YIIIEBOAOPOOB; IIe ChIpbe KPEKHHI-YCTAHOBKU COMAEPIKUT BTOPBIE YIIIEBOAOPOIBL,
i€ TIOTOK MPOAYKTOB KPEKUHI-YCTAHOBKH CONEPKUT OJieHHBI; rae OoraThlii BOJOPOAOM MOTOK
cogepxut Hp, MeraH u HeoOs3aTeNIbHO HENPOPEarupoBaBIINE BTOPBIE YIIIEBOAOPONBL, U THE
MOTOK HM3BJICUEHUS] YIIIEBONOPOAOB comep:kuT Cyy yrieBomoponsl, (b) BBeneHHe, MO MeHbIIEH
Mepe, YaCTH 0OraToro BOJOPOIOM MOTOKA BO BTOPOH y3€J U3BJIEYCHHUST BOOPOA C MOTyYEHUEM
O0OrameHHOro BOAOPOAOM TOTOKA U OOOTalleHHOro VYIJeBOJOPOJAMH TIOTOKA, T[e
o0oraieHHbIi BOIOPOOM IOTOK CONEPIKHUT, 0 MeHbIIel Mepe, yacTs H, OoraTtoro Bogoponom
NOTOKA;, W r7ie OOOTaIleHHBIH YIIeBOAOPOAAMU TOTOK COAEPIKHT, MO MEHbLIEH Mepe, 4acTb
yTJIEBONOPOAOB OOraToro BOJOPOAOM IMOTOKA, (C) MOJadyy CMECH PeareHTOB KaTaJUTHYECKOTO
gactuuHoro okucieHuss (KHO) B peakrope KYO; rme cmecy pearentoB KUO conmepkut
KHUCJIOPOJZl, TEpBbIE YIJIEBOJOPOABL, HEOOs3aTeNbHO, MO MEHbIIEH Mepe, 4YacThb IIOTOKa
U3BJICUEHHS] YIIIEBOAOPOAOB W/WIH, 1O MEHbIIEH Mepe, 4acTh OOOTaIeHHOTO YIIIeBOJOPOAaMHU
NIOTOKA W HEOOS3aTEeNIbHO BOISHOW Iap; IZie MepBble YIIEBOAOPOABI U BTOPBIE YIJIEBOIOPOIBI
SBJIIIOTCS] OJMHAKOBBIMH HUIH PAa3HBIMU, T7€, TI0 MEHbIIEH Mepe, 9acTh YIIeBOAOPOAOB B CMECH
pearentoB KHO B3aumoneiictsyer nocpeacrsoM peakunu KHO B peaxtope KHO ¢ nonyyenuem
CHHTE3-Ta3a; rjae yrieBonoponsl B cMecu peareHToB KUO coneprkar mepBble yrieBOAOPOABI,
HeoOs3aTeIbHO MeTaH, Heo0s3aTeNbHO BTOpblE YIUIeBOAOpPOAbl U HeoOsi3atenbHO  Cay
yraesonopozsl; rae peakrop KUO conepxkut xatanuzarop KHO; roe cunres-ras comep:xxut Ho,
CO, CO,, BOmy U HempopearupoBaBILINE YIJIEBOAOPOIbL, I/I€ CHHTE3-Ta3 XapaKTepU3yeTcs
oTHOWeHneM M CHHTe3-ra3a, rae OTHolleHHe M mpeacrasisieT coOOil MOJISIPHOE OTHOLIEHHE,
ompenensiemoe kak (Hy-CO,)/(CO+CO,); m rme cuHTe3-ra3 XapaKTepU3yeTCs MOJSPHBIM
ornomenueM Hy k CO (H,/CO) cuntes-rasa; (d) BBeneHue B KOHTAKT, IO MEHbIIEH Mepe, YacTH
CHHTE3-Ta3a, M0 MEHBIIEeH Mepe, ¢ YacThbi0 OOOTaIeHHOrO BOAOPOAOM IOTOKA C MOJYYCHUEM
o0OrameHHOro BOJOPOAOM CHHTE3-Ta3a;, rIne OOOTalleHHbII BOAOPOIOM CHHTE3-ra3
XapaKTepPU3yeTcss OTHOIIEHHEM M 00OrameHHOro BOIOPOIOM CHHTE3-Ta3a, I/ie OTHOIIeHne M
o0orameHHOro BOJOPOIOM CHHTE3-Ta3a Oojblne, 4YeM OTHOIEeHHe M CHHTe3-rasza; rue
oOorameHHbIli BOIOPOIOM CHHTE3-Ta3 XapakTepusyercs MOJSIpHBIM oTHomeHueM H,/CO
00OraIeHHOro BOJAOPOIOM CHHTe3-Taza, u rae moisipHoe oTHomeHue H,/CO oborameHHOTO
BOJIOPOZIOM CHHTe3-Ta3a Oosbine, yem mMossipHoe otHoweHue Ho/CO cunTes-rasa; (€) BBeneHue,
[0 MEHbLIEH Mepe, 4acTH OOOralleHHOro BOJOPOJOM CHHTE3-Ta3a B METAHOJIbHBIH PEaKTOp C
NOJIy4€HHUEM  BBIXOMSINEr0 IIOTOKA METAHOJBHOTO PEAaKTOpa; TI/i€ BBIXOMAIIMNA IOTOK
METaHOJIBHOT'O PEeaKTopa CONEpP KUT MeTaHo, Boay, Ha, CO, CO,, MmetaH, nepBbie yrieBOAOPOIbI
u Heobs3aTeNbHO BTOpble yrieBopoponsl wwmmu Cay yraesomopons, (f) pasgenenue, 1o

MEHbIIeH MEpPE, YaCTH BBIXOMALICIO IIOTOKa METAHOJIBHOTO PpE€aKTOpa Ha IIOTOK CbIPpOro
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METaHOJIa U MOTOK Tapa; I7e MOTOK ChIPOr0 METAHOJA COAEPKUT METAaHOJ U BOAY;, U I/l TIOTOK
napa copepxkur H,, CO, CO,, meraH, mepBble YyriIeBOIOPOABI W HEOOS3aTENIBHO BTOpBIC
yraeBonopoas! u/uinu Cuy yrieBogoponsr, (g) BBEACHHE, 10 MEHbIISH Mepe, YaCTH MOTOKAa mapa
B IIEPBBIN y3€J U3BJIEYEHUS BOJOPOAA C MOJYyUYEHHEM ITOTOKA BOAOPOAA U IMOTOKA OCTATOYHOTO
rasa, rjue moToK BOJOPOAA CONEPIKUT, IO MeHbluel Mepe, yacTb Hy moTtoka mapa, U rae morok
octarouHoro ra3a copepxxutr CO, CO,, MeTaH, niepBble YIIeBOAOPOABl U HEOOS3aTEIBHO BTOPbIE
yriesonopoas! u/uiu Cyy yrnesogoponsy; (h) penupKyssinuio, o MeHbIIeH Mepe, YaCTH ITOTOKa
BOJIOPOZIa B METAHOJbHBINA peakTop; (1) HeoOs3aTeNbHO PELMPKYJSILHUIO, IO MEHbILIEH Mepe,
YacTH MOTOKa OCTATOYHOro raza B peaktope KUO; (j) pa3meneHue, Mo MeHbLIEH Mepe, 4acTH
MOTOKA ChIPOTrO METAHOJIa Ha TIOTOK METaHOJIa U TOTOK BOAbL, U (K) HEOOsI3aTEIbHO OXJIaKICHHE
peaktopa KUO; roe oxnaxaenue peakropa KUO BkarouaeT HarpeBaHHE KPEKUHT-YCTAaHOBKU
NPU OIHOBPEMEHHOM oxyaxaeHun peaktopa KHO 3a cuer teruionepenayn MeXAy pPeakTOPOM
KYO u xpekuHr-ycTaHOBKOM.

[ITecTHanUATHII ACHEKT, KOTOPBIN MPEACTaBIIeT COOON COCO0 MATHAALIATOrO acIeKTa, B
KOTOpPOM OTHomeHne M Oo0OrameHHOro BOAOPOAOM CHHTE3-Ta3a PAaBHO HIH OOJbIIE HeM
npudmsuTensHo 1,8, u rae monsipHoe orHomenne H,/CO oborameHHOro BOJOpOIOM CHHTE3-
raza OoJsbine yeM npudIH3uTensHO 2,0.

CeMHanmaTelii acmeKkT, KOTOPBIM TmpencraBisier coboli cnocod mo JnrodoMmy U3
ISITHAJATOTO M HIECTHAILATOrO aCMEeKTOB, B KOTOPOM KaXKIBIH M3 MEPBOTO y3Jia U3BJICUECHUS
BOZIOPOJIa Ml BTOPOTO y3J1a U3BJIEUEHHS BOAOPOAA MOXKET HE3aBUCUMO BKJIFOUATh Y3€J afAcopOIuu
¢ nepenanom nasienust (PSA), y3en MeMOpaHHOTO pa3feNneHus, y3ell KpHOTeHHOTO pa3ieIeHHs
WJIH X KOMOWHAITNH.

BocemHanmatelit acekT, KOTOPbIH MpencTaBiseT cobol crnocod mo doMy U3 acleKTOB
C TMATHAALATOrO MO CEMHALATHIM, B KOTOPOM BTOpbIE YIJEBOAOPOABI COAEPXKAT 3TaH, TIIe
KPEKHMHI-YCTaHOBKA BKJIFOUAET KPEKMHI-YCTAHOBKY 3TaHa; U I7ie OJe(UHBI COAEPIKAT STHIIECH.

JleBsITHAALIATBIN aCTEKT, KOTOPBIA MpeAcTaBiseT coOOl crmocod MPOM3BOACTBA CHHTE3-
rasa, BKJIIOYAIOIINUN MOAaYy CMECH PEareHTOB KaTaJUTH4YeCKOro yactuaHoro okucienus (KHO)
B peaktope KUO; rae cmecr pearentoB KUO comepKuT KUCIOPOA, MEPBbIE YTIE€BOAOPOIbI, O
MEHbLIEH Mepe, 4acTb O€HOTO BOJOPOIOM IOTOKA M HEOOsI3aTeIbHO BOASIHON map; rae OeqHbIid
BOJIOPOZIOM MOTOK conepkuT Hp, Metan u Heobs3aTrenbHO Co 3 YIIIEBOIOPOBL, TAE, O MEHBIIEH
Mepe, 4acTh yrieBoAopoaoB B cMecH peareHToB KHO B3anmMOmeHCTBYeT MOCPENCTBOM PEAKIUH
KYO B peaktope KHO ¢ nonyueHueM cuHTe3-ras3a; rie yriieBoaopoasl B cmecu peareHtos KHO
COZepKaT MepBbIe YIIEBOAOPOABL, MeTaH U Heobs3arenbHO Co 3 YIIIEBOTOPOIBL, TNl PEAKTOP
KYO conepxur karammzatop KYO,; rme cunres-raz comepxkutr H,, CO, CO,, Bomy wu
HEIMpOopearnpoBaBIINe YIiIeBONOPObI, U rae cMech peareHToB KHO copepsxut H, B konmuuecTse
MeHbLIE YeM NMpUOIM3uTENbHO 15% Mot

JIBaaLaThIi acTeKT, KOTOPBIH MpeacTaBisieT coOol Crnocod AEeBSITHAILATOrO acleKTa, B
KOTOpOM OemHBIN BOJOPOIOM MOTOK COAEPIKHT MOTOK r'a3a M3 KPEKHHI-YCTAHOBKHU, IOTOK ra3a ¢
HedrenepepadaThIBAOINErO 3aBOAA, MOTOK TOIJIMBHOTO Ia3a, TOIUIMBHBIM ra3 U3 KOJUIEKTOpa

TOIINIMBHOTI'O I'a3a UJIN UX KOM6I/IHaI_II/II/I.



47

[00145] HAns ueneit mogayu NAaHHOW 3asBKM Ha HalumoHaibHOM ypoBHe B CIIIA Bce
nyOJMKALMN U TATEeHThI, YIIOMSHYThIE B 3TOM OMNHMCAHUY, MOJHOCTHIO BKJIIOUEHB! B HACTOSLIHI
JOKYMEHT IOCPEACTBOM CCBUIKH AJI1 OMUCAHUS M PACKPBITHS KOHCTPYKLUI M METOJOJIOTHUH,
ONMUCAHHBIX B J3THX NyONUKALMAX, KOTOpble MOIJIM Obl OBITH HCIIOJNB30BaHBI B CBSI3U CO
criocobamu HacTosiero u3ooperenus. JlroObie myOnuKauyu U MaTeHThl, 00CY)KAaeMble 37eCh,
IIPEIOCTABIEHB] UCKIFYUTENBHO JJIs1 X PACKPBITUA A0 AAThl MOJAYM HAacTosen 3aaBku. Huuto
B JAHHOM JIOKYMEHTE He CIIeNyeT TOJIKOBATh KaK MPHU3HAHKE TOrO, YTO N300peTaTeny He HMEI0T
npaBa JaTHPOBATh TakKoe M300peTeHHEe 3aJHUM YHCIOM B CHJIy [PEIIIECTBYIOLIErO
n300peTeHusl.

[00146] B moboii 3asiBke, nmoxganuoii B BemomcTeo CIIIA mo mateHTaM U TOBapHBIM
3HaKaM, MPEIOCTABIISIETCS pedepaT STOH 3asBKH C LENbI0 yaoBjaeTBopenus Tpedosanumii 37 CFR
§ 1.72 u uenn, mnoxenHou B 37 CFR § 1.72 (b), «utobsr nozsoiauts BenomcrBy CIIIA 1o
NATEHTaM M TOBAPHBIM 3HaKaM M OOINECTBEHHOCTH B LIEJIOM OBICTPO OMpPENEeTUTh Ha OCHOBE
Oerysoro mMpocMoOTpa XapakTep U CyTh TEXHHUYECKOro packpeiTusiy. CremoBartenbHO, pedepar
STOW 3asBKM HE TNPEIHA3HAYEH [JIsI HWCIOJB30BAHUS IPH TOJKOBAHWU oOOBeMa (opMyJibl
n300peTeHNs] WM U OTPaHUYEHHs] oObeMa IMpeaMeTa, PacKPhITOrO B JAHHOM JIOKYMEHTE.
bonee Toro, moObie 3arojOBKH, KOTOPBbIE MOTYT OBITh HMCIOJB30BAHBI B JIAHHOM IOKYMEHTE,
TAaK)Ke HE IpeJHAa3HAueHbl U1 HCIOJb30BAHUS C LENbI0 TOJKOBAaHUA OObeMa (opmyIibl
M300pETEeHNs WIN C IeJbI0 OTPaHUYEHUsI 0ObeMa NPeAMEeTa, PACKPBITOIO B JAHHOM JIOKYMEHTE.
JIro6oe nCnoap30BaHNE MPOIIENIIEr0 BPEMEHH JUJIsl ONMCAHUS IpUMepa, HHaYe 0003HAYEHHOTO
KaK KOHCTPYKTHBHBI WJIM NPOPOYECKUI, HE NpPEJHA3HAYeHO MJid OTPaXeHHUs TOro, 4YTO
KOHCTPYKTUBHBIN HJIM POPOYECKUH PUMED AEHCTBUTENBHO ObUT IPUBEIEH B HCIIOJHEHHE.

[00147] XoTs nmpencTaByieHbl U OMUCAHbI MPEANOUYTUTENIbHBIE BAPUAHTBI OCYLIECTBIICHUS
N300peTeHus], X MOIU(HUKALUU MOTYT OBITh BBITIOJIHEHBI CIIELIHMAINCTOM B IaHHOI obmactu Oe3
OTKJIOHEHUs] OT wuaed Hactosmero uzobpereHus. OmnucaHHble B HM300pETEHMH BapUAHTHI
OCYIIECTBJICHUS SIBJIIFOTCSI TOJBKO TUMUYHBIMH M HE TPEJHA3HAUYEHbl I OTPaHUYEHUS.
B03MOkHBI MHOTHE U3MEHEHUST 1 MOIU(UKALIUN PACKPBITOTO H300PETEHHs, KOTOPbIE HAX OZIATCS
B Ipezieniax oObeMa H300peTeHHUsI.

[00148] CooTBeTCTBEHHO, O0BEM 3aIIUTHl HE OrPAaHUYEH MPUBEIECHHBIM BBILIE
ONHCAHHNEM, & OTPAHUYEH TOJIbKO MPUBENEHHON HIKe (HOpMYJION M300peTeHUs, MpUYeM 3TOT
00BEM BKIIFOUAET BCE 3KBUBAJIEHTHI 0OBbeKTa (hopMyJsl n3odpeTerns. Kaxapiii myHKT GopMyJibl
BKJIFOUEH B OMMCAHME KaK BAPUAHT OCYLIECTBICHUS HACTOALIErO n300peTenus. Takum oOpaszom,
¢dopmyna n300peTeHHs SBISETCS JOMOJHUTEIBHBIM OMMMCAHUEM H JOMOJHEHHEM K TTOIpOOHOMY
OMHCAHMIO HacTosimero wu3odperenus. OmNucaHWs BCEX MATEHTOB, MATEHTHBIX 3asBOK U

HY6HHKaHHﬁ, LHUTUPYEMBIX B JTAHHOM JOKYMECHTC, BKJIFOUCHBI B JOKYMCHT MMOCPEACTBOM CCBLIKH.
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®OPMYVYJIA H30BPETEHUA

1. Cioco® mpou3BOACTBA CUHTE3-Ta3a U OJIe()MHOB, BKITIOYAFO LITHIA:

(a) momayy cMecH peareHTOB KarajauTtudeckoro uactudHoro okucienuss (KUO) B
peaktope KHO; raoe cmecy pearentoB KUO comep:kuT KUCIOpOA, NEpBbIE YIIIEBOAOPOABI U
HeoOs13aTeNbHO BOJSIHOM Map; rne, IO MeHblled Mepe, dacTte cmecu peareHtoB KYO
B3anmMozeiicTeyer nocpenctsoMm peakuun KUO B peakrope KUO ¢ monydeHHeM BBIXOISIIETO
noroka peakropa KHO; rae peaxrop KHO conep:xut katanuzarop KHO, rae Beixoasimuii moTok
peaktopa KUO conepskut Bogopon (H;), monookcun yriepona (CO), nuokcun yriepona (CO,),
BOJY U HEMpPOpearupoBaBLIie MepBble YIIIEBOAOPObL, U Ile BhIXOAALUI MoToK peakTopa KUO,
XapakTepusyercsi oTHomeHneM M BeIxomsmero noroka peakropa KUO, rme orHomenue M
npencTaBisieT co00i MosIsipHOe oTHOIEHUE, onpeaensemoe kKak (Hy-CO,)/(CO+COy);

(b) momauy ChIpbsS KPEKHUHI-YCTAHOBKH B KPEKHHI-YCTAHOBKY C TIOJYYEHHEM IIOTOKA
NPOAYKTOB KPEKHHI-YCTAHOBKH, 0OOraroro BOJOPOIOM TIOTOKA U TIOTOKA H3BJICYCHUS
yTJIEBOIOPOOB; I7l€ ChIpb€ KPEKUHI-YCTAHOBKU COJEPKUT BTOPBIE YIJIEBOJAOPO/bI, Iie NepBble
yIJIEBOAOPOABl U BTOPBIE YIJIEBOIOPOAb! SBISAIOTCS OAWHAKOBBIMU WM Pa3HBIMU; TI€ MOTOK
NPONYKTOB KPEKUHT-YCTAHOBKH CONEPKUT oJieprHBI, T1e OOraThlii BOIOPOIOM IMOTOK CONEPIKUT
BOJIOPOJ, METaH U HEOOs3aTeNIbHO HEMPOPEearupoBaBIINe BTOPbIC YIIEBOAOPOABL, U IIl€ MOTOK
U3BJIEYEHUs] YTIIEBOAOPOAOB coepKUT Cyay YIIIEBOLOPOABL; U

(c) BBeeHME B KOHTAKT, IO MEHBIIEH Mepe, YaCTH BBIXOASIIEro noroka peakropa KHO,
O MeEHbIIEH Mepe, ¢ YacThbl0 OOraroro BOJAOPOIOM IIOTOKA C TOJNYyYE€HHEM OOOTaleHHOTO
BOJIOPOJIOM CHHTe3-ra3a, rae OOOramieHHbIl BOAOPOJAOM CHHTE3-Ta3 XapaKTepU3yeTcs
oTHoweHneM M o0oraiieHHOro BOAOPOAOM CHHTE3-Ta3a, W Iie oTHoueHue M oborameHHOro
BOJIOPOZIOM CHHTe3-ra3a 0osblie, ueM oTHoueHne M BbIxozsiero noroka peakropa KHO.

2. Cnocob mo m. 1, B KOTOPOM IepBbIe YIIIEBOAOPOAbI W/WIIM BTOPBIE YIIEBOIOPOIBI
CoziepkaT MeTaH, 3TaH, MpomnaH, OyTaHbl, HAPTY, MPUPOAHBIN Ta3, IPUPOIAHBIH A30KOHIEHCAT,
MOMYTHBIA Ta3, yCTheBOW ra3, OOOramieHHbIH ra3, mapadpuHbl, CIAHLEBBI ra3, ClaHLEBbIE
JKUJIKOCTH, OTXOIsAIIMH ra3 (uona-karaautudeckoro kpekunra (PKK), TexHomornyeckue rasbl
HedrenepepabaThIBAIOIIMX 3aBOAOB, IbIMOBBIE Tra3bl, TOIUIMBHBIA ra3 M3 KOJUJIEKTOpa
TOTUTUBHOTO Ta3a WJIM UX KOMOMHALWY, U I1ie OJe)HBI conepKaT STHIIEH.

3. Cnocob mo 1. 1, B KoTopoM 00O0TaIeHHbIH BOXOPOIOM CHHTE3-Ta3 CONEPIKUT TUOKCH
yriiepoaa B kojudectse mpudmusutenbHo ot 0,25 no 5% mod.

4. Crocod mo 1. 1, B KOTOPOM KPEKHUHT-YCTAHOBKA BKJIFOYAET PEAKTOP KPEKWHTa U y3el
paszmeneHus, W TAe CrIocod AONMOJHHUTENIBHO BKIIOYAaeT oxjaxkaeHue peakropa KUO; roe
oxnaxaeHue peakropa KHO Bkirouaer HarpeBaHMe peakTOpa KpEKHHra Mpu OJHOBPEMEHHOM
oxnaxneHun peaktopa KHO 3a cuer temnonepemaun mexay peakropom KUO u peaxtopom
KPEKUHTa.

5. Cnocob mo m. 1, B xotopom peaktop KUO xapakrepmsyercs, 1Mo MeHbIIEH Mepe,
ogHuM pabounMm mnapamerpoM KUYO, BbIOpaHHBIM M3 TpyNIbI, COCTOSIIEH W3 TEMIIEpPaTyphI
nogaun KYO npubnusurensHo ot 25 mo 600°C; temneparypsl BeIxogsiero noroka KHO

npudmmsutensHo ot 300 mo 1600°C; masnenuss KHO npubmusurensHo ot 1 go 90 Gap(us0.);
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Bpemernn koHtakta KUO mpubnusurensHo ot 0,001 MusuncekyHnbl (MCeK) n0 S cekyHI (Cek);
MOJIIPHOTO OTHOMIeHHs yrieponaa k kuciopoay (C/O) B cmecu pearento KHO npuOam3uTesbHO
ot 0,5:1 no 3:1, rme mossipHoe otHomenune C/O o3HavaeT ollee KOJUYECTBO MOJIeH yriepoaa
(C) yrneBomopooB B CMECH pPeareHTOB, MOJAENEHHOe Ha O0IIee KOJUYeCTBO MOJIeH KUCIOpoaa
(O2) B cMecH peareHTOB;, MOJIIPHOTO OTHOILIEHUs! BozsHoro mapa k yriepoay (II/C) B cmecu
pearenroB KHO npubnusurtensHo ot 0,01:1 no menbine yem 2,4:1, roe MOJSIPHOE OTHOLICHUE
IT/C o3nauaer obmee kommuectBo mosneil Bomel (HoO) B cMmecn peareHTOB, MOAETIEHHOE Ha
ob1ree koaudecTBO Mosteit yriepona (C) yriieBogoponoB B CMECH PEAreHTOB, U MX KOMOWHALIUH,

6. Cnocob mo n. 1, B koTopoM oTHOLIeHHe M 000raIeHHOro BOJOPOJOM CHHTE3-Ta3a
PaBHO WK OOJIbIIE YeM MPUOTU3UTENHHO 1,8.

7. Cnocob mo m. 1, B koTopoM 0OOTaIieHHbI BOJOPOIOM CHHTE3-Ta3 XapaKTepU3yeTCs
MOJIIPHBIM ~ OTHOIIEHHWEM Bomopona K MoHookcuay yriepona (H/CO) Oonbime dyem
npubnusutensHo 2,0; u rae momsipHoe otHowmeHne Ho/CO oborameHHOro BOZOPOIOM CHHTES-
rasa Oonpine, yem MossipHoe otHomeHue Hy/CO Beixopsimmero notoka peakropa KHO.

8. Crocob® mo m. 1, JOMONHUTENBHO BKJIIOYANOINWH (1) BBEAEHHE, TIO MEHBIIEH Mepe,
gacTu OOOTralieHHOro BOAOPOAOM CHHTE3-Ia3a B METAHOJNBHBIA PEAKTOpP C MOJYYEHHUEM
BBIXOJISIIIIETO IMOTOKA METAHOJBHOTO PEAKTOPA; I7I€ BBIXOASIINI MOTOK METAHOJIBHOTO PeakTopa
COIEPKUT METAHOJI, BOAY, BOAOPOA, MOHOOKCH]] YTJIepoa, TUOKCHI YIJIeposia, METaH, MepBbie
yTJIEBONOPOABI H HEOOS3aTeIbHO BTOPBIE YIIIeBOAOPObL, (i1) pa3aeneHue, Mo MEHbIIeH Mepe,
YaCTH BBIXOJSIIErO MOTOKAa METAHOJIBHOTO PEAKTOPa Ha MOTOK ChIPOTO METAHOJIAa M MOTOK 1apa;
I7ie IOTOK CBIPOrO METAHOJIA COAEPIKUT METAHOJ M BOAY; U IZie NMOTOK Napa CONEP>KUT BOAOPO,
MOHOOKCHJ yIJIepoAa, AUOKCUA YIJIepoja, METaH, MepBble YINIEBOIOPOIbI U HEOOA3aTeNbHO
BTOpbIE yrieBoaopoasl; (1i1) BBeAEHHE, M0 MEHbIIEH Mepe, YacTH MOTOKA Mapa B MEPBBIA y3el
U3BJICUEHHs] BOJOPOJIA C MOJNyUEHHEM ITOTOKA BOAOPOAA M MOTOKA OCTATOYHOIO rasa, rae MOTOK
BOJIOPOZIa COMEPIKHUT, IO MEHbIIEH Mepe, 4YacThb BOJOPOAA MOTOKAa Iapa, M TINe IOTOK
OCTaTOYHOTO Ta3a CONEP’KUT MOHOOKCHI yIrjiepoAa, IOUOKCHUI YIJIEPOAa, METaH, IepBbIe
YIIEBOAOPOABl M HEOOs3aTeNIbHO BTOPBIE YIJIEBOAOPOABI, (1V) PELUPKYJSALHUI0, MO MEHbIIeH
Mepe, 4acTH MOTOKa BOJOPOJA B METAHOJIbHBIN peakTop; U (V) pa3nerneHue, o MEeHbLIEH Mepe,
YaCTH MOTOKA ChIPOrO METAHOJIA HA TIOTOK METAHOJIA U ITOTOK BOJIBL.

9. Crocob mo m. 8, B kotopoM (1) mo MeHbIIed Mepe, 4acThb MOTOKA OCTATOYHOTO ras3a
NPOAYBAIOT, UCTIONB3YIOT B Ka4eCTBE TOIUIMBA, oparT B peakTop KUO Ha cragum (a) wim ux
KoMOuHatmu;, w/uinu (2), MO MeHbLIeH Mepe, 4acThb IOTOKAa H3BJICYEHHs YIJIEBOIOPOIOB
PELUPKYJIHPYIOT B KPEKUHI-YCTAHOBKY, HCIOJB3YIOT B KaueCTBE TOIUIMBA, MOAAIOT B PEAKTOP
KYO na cragnu (a) nim ux KOMOMHALINH.

10. Criocob mpoun3BONCTBA CHHTE3-Ta3a U OJIe(DUHOB, BKJTFOYAO UM

(a) momaudy ChIpbsSi KPEKMHI-YCTAHOBKH B KPEKHHI-YCTAHOBKY C MOJYYEHHEM MOTOKa
NPOAYKTOB KPEKHHI-YCTAHOBKH, OETHOrO BOXOPOAOM TMOTOKA M TIOTOKA H3BJICUSHHS
YIJIEBOOPOIOB; ITIe ChIpbe KPEKUHI-YCTAHOBKU COIEPIKUT BTOPbBIC YIVIEBOAOPOIBI, € MOTOK
NPOAYKTOB KPEKUHT-YCTAHOBKH COAEPKUT OJie(UHbBIL, rie OemHbI BOJOPOAOM MOTOK COAEPIKUT

BOAOPOA, METAH U HE00s13aTETbHO HEMPOPCAarupoOBaBIINE BTOPHIC YIrJICBOAOPOABLL, U I'I€ IMOTOK
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U3BJICUEHHS YTIIEBOAOPOAOB COAEePKUT C4y YIIIEBOJOPOIBL, U

(b) momauy cmecu peareHTOB KaTaiuTudeckoro dvactudHoro okucienus (KUO) B
peaktope KHO; rne cmecy pearentoB KHO conep:kuT KUCIOpOA, MepBbIE YITIEBOAOPOBI, IO
MEHbIIeH Mepe, 4acTb OEIHOr0 BOAOPOIOM MOTOKA M HEOOs3aTeIbHO BOASHOW Map W/WiH, IO
MEHbIIEH Mepe, 4YacThb IOTOKA H3BJICUEHHs YIJIEBOAOPONOB; TZA€ IMEpBblE YIVIEBOAOPOIBI H
BTOpbIE YIJIEBOJOPOABI SIBISIFOTCS OAMHAKOBBIMU WJIM Pa3HBIMM; T7iE, IO MEHbIIEH Mepe, 4acThb
yraeBonoponoB B cMmecu peareHtoB KUO B3aumoneiictByer mocpeacrsoMm peakuuu KUO B
peaktope KUO c momyueHueM cHHTe3-rasa;, Ine yryieBoaoponbl B cmecu peareHToB KUO
CoZlepskaT TepBbIe YIIIEBOAOPOAbI, METAH M HEOOsS3aTeNbHO BTOpbIe yrieBomoponasl wumu Ca,
yrinesogoponsr, rae peaktop KUO conmepxut karanmuszarop KUO,; rme cuHTe3-ra3 COmEp KUT
Bomopon (H,), wmonookcun yraepoma (CO), nuokcun yraepoma (CO,), Bomy w
HeMpopearupoBaBIINe YIJEBOAOPOIbl, TIA€ CHUHTE3-ra3 XapaKTepu3yercsi OTHOLIeHHeM M
CHHTE3-Ta3a, I7ie OTHOIeHne M npeacTaBisieT cOO00 MOJIIPHOE OTHOLIEHHE, ONPEesieMoe Kak
(H,-COL)/(CO+CO»); u rne cUHTE3-Ta3 XapaKTepPU3yeTCs MOJIIPHBIM OTHOIIEHHEM BOIOPONA K
moHookcuay yriepona (H,/CO) cunres-raza.

11. Cnocob mo 1. 10, B xotopom (1) oTHOmeHne M cuHTE3-ra3a paBHO WK OOJIbIIE YeM
npubnusutensHo 1,8, w/mmu (2) momspuoe orHomenune H,/CO cuHTes-raza Oonblie uem
npubnu3nuTensHO 2,0.

12. Cnoco6 mo m. 10, B koropom cmech pearentoB KUO conmepkutr BOmOpon B
KOJINYECTBE MEHbIIIEe YeM NMpuOnm3nuTenbHo 20% Mo

13. Croco6 mo m. 10, B koTopoMm otHOuerne M w/mn mMojsipHoe otHowenne H,/CO
cuHTe3-Tasza Oonbine, yem oTHomeHue M u/unn mossipaoe orHomenune Hy/CO, cOOTBETCTBEHHO,
CHHTE3-Ta3a, M0Jy4aeMOro B aHAJIOTHYHOM BO BCEM OCTaJIbHOM IPOLIECCE, B KOTOPOM B PEAKTOP
KYO nopatot cmech pearentoB KHO 6e3 GemqHOro BonopoaoM moToka.

14. Cnoco6 no m. 10, HOMOJMHUTENBHO BKJIOUArOIiui (1) BBEEHHE, MO MEHbIIeH Mepe,
YaCTH CUHTE3-Ta3a B METAHOJIbHBIN PEAKTOP C MOJYYEHHEM BBIXOJSIIErO MOTOKA METAHOIBHOIO
peakTopa; rie BhIXOISIIHUI MOTOK METAHOJBHOTO PEakTopa COAEPIKUT METaHOJ, BOLY, BOIOPOL,
MOHOOKCHUJ yIJIepoaa, AMOKCUA YyIJIepoja, METaH, MepBbIe YIJIEBONOPOIbI U HEOOS3aTeNTbHO
BTOpBIe yriaeBomopoabl w/mmm C4y yrieBomoponsr, (i1) pasneneHue, Mo MeHbIIeld Mepe, YacTh
BBIXOMSLIErO MOTOKA METAHOJBHOTO PEaKTOpa Ha MOTOK CHIPOTO METAHOJA W MOTOK Mapa; rie
NOTOK CBIPOTO METAHOJIA CONEP’KUT METAHOJ W BOAY; M II€ NOTOK Mapa COAEPIKUT BOIAOPOI,
MOHOOKCHUJ yIJIepoAa, AMOKCUA YIJIepoAa, METaH, MepBbIe YIIIEBOJOPOIbI U HEOOS3aTeNbHO
BTOpBIE yriesBomoponabl w/wmm C4 yriaeBomopoasl, (iii) BBeAeHHE, MO MEHbIIEH Mepe, YacTH
MOTOKA Mapa B MEPBbIi y3eJ W3BJIEYSHHUs] BOAOPOJA C MOJYYSHHEM MOTOKa BOAOPOAA M MOTOKA
OCTaTOYHOTO Ta3a, TAe MOTOK BOAOPOAA COAEPIKUT, IO MEHbINEH Mepe, 4acTh BOJOPOAA MOTOKA
nmapa, U TAe IMOTOK OCTaTOYHOTO ras3a COMEPKUT MOHOOKCHJ YIJIepona, JUOKCHI YIJIepona,
MeTaH, TMepBble VIJIEBONOPOAbl U HeoOsi3aTeNbHO BTOpble yrueBogoponbl w/min  Cay
yraesogopoasl, (1v) PpeLupKyJsLWI0, [0 MeEHbIIeH Mepe, YacTH II0TOKa BOAOPOAa B
METaHOJIbHBIN peakTop; (V) pasaeneHue, o MEeHbIIeH Mepe, YacTH MOTOKa ChIPOro METaHOoJIa Ha

MOTOK METAHOJIa M MOTOK BOABL; U (V1) HEOOsI3aTeNbHO PELUPKYJISLIUIO, IO MEHbLIEH Mepe, YacTH
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MOTOKa OCTaTO4YHOro rasa B peakrop KHO.

15. Cnocob nmpon3BoacTBa METAHOMA U OJIE(PMHOB, BKIIIOYAIOIINA:

(a) momavy ChbIpbs KPEKHHI-YCTAaHOBKHM B KPEKUHI-YCTAHOBKY C IMOJIyYEHHEM IOTOKa
NPOAYKTOB KPECKHUHI-YCTAHOBKHU, 6OFaTOFO BOAOPOAOM TIIOTOKAa U TIIOTOKAa H3BJICHCHUSA
yIJI€BOAOPOIOB; TA€ ChIPbE€ KPEKHHI-YCTAHOBKU CONEPKUT BTOPBIE YIJIEBOAOPOABI, IZi€ MOTOK
HPOAYKTOB KPEKHHI-YCTAHOBKHU COAEPIKUT Oe(pUHBI, rie OOraTblii BOJOPOAOM MOTOK, COAEPIKUT
BOJIOPOJZI, METAaH M HEOOs3aTeNbHO HEMPOPEearnpoOBaBIINE BTOPbIE YIJIEBOJOPOABL M INi€ MOTOK
U3BJICUCHHS YTIIEBOIOPOAOB CoaepKUT Cyy YIIIEBOIOPOIBI;

(b) BBenmeHue, MO MeHbIIEH Mepe, YacTH OOraToro BOJOPOIOM IMOTOKA BO BTOPOM y3el
U3BJICYEHHs] BOJOPOAA C MOJIyuyeHHeM OOOTalleHHOrO BOAOPOAOM MOTOKAa M OOOTaLIeHHOTO
yIIEBOAOPOAAMHU TIOTOKA; I/ie 00OTraIeHHbIH BOAOPOAOM MOTOK COIAEPIKHT, IO MEHbIIEH Mepe,
4acTh BOAOPOAAa OOraToro BOAOPOIOM IOTOKA, W Ine OOOTaLIeHHbIH YIJIEBOIOPOJAMH IOTOK,
COIEPIKHT, TI0 MEHbLIEH Mepe, YacTh YIJIEBOIOPOIOB OOraToro BOJOPOAOM IMOTOKA,

(c) momady CMecH peareHTOB KaTajJuTudeckoro uactudHoro okucienuss (KUO) B
peaktope KHO,; rane cmecy pearenroB KUO copepuT KHCIOpPOX, MeEpBble YTIII€BOAOPOIBI,
HEeoOs13aTeNIbHO, 1O MEHbIIEH Mepe, 4YacTh IOTOKa H3BJICYEHMs YIJIEBOIOPONOB W/WIH, IO
MEHBIIEH Mepe, 4acTh 00OraleHHOro yIIIeBOAOPOAAMH MTOTOKA U HEOOS3aTENbHO BOISHON Map;
rae nepBbIC YITIEBOAOPOAbI U BTOPBIC YIJICBOAOPOAbI ABJIAKOTCA OAWHAKOBBIMU HIIM PA3HBIMU,
rre, Mo MeHblleld Mepe, 4acTb yrjieBoJopoAoB B cMecu peareHToB KHUO B3anmonelicTsyer
nocpencteoM peakiuu KHO B peakrope KHO ¢ monydyeHnem CUHTe3-Ta3a; rae yrieBoAOPOIbl B
cmecu peareHtoB KYO comepkaT nmepBble  YIJI€BOAOPOABL, HEOOS3aTENBHO  METaH,
HeoOs13aTeNIbHO BTOPBIE YIIIEBOAOPOAb! U HeoOs3aTenbHO Cyy yraeBomopoasl, rae peaktop KHO
conepxut karanusatop KUO; raoe cunres-raz copepxut Bogopoxa (H), MoHookcun yriepona
(CO), nuokcun yrnepona (CO,), Booy U HempopearupoBaBIIUE YIJIEBOIOPO/bI, I7ie CHHTE3-Ta3
XapakTepu3yercsi OTHowmeHueM M cuHTe3-rasa, riae oTHoumeHne M mpeacraBisier coOOM
MoyisipHOe  oTHouneHue, ompenensiemoe kak (H,-CO,)/(CO+CO;); u rme cuHTE3-ra3
XapaKTepU3yeTCsi MOJIIPHBIM OTHOIIEHHEM BOoAOpoaa K MoHookcuny yriepona (H,/CO) cunres-
rasa;

(d) BBeneHUE B KOHTAKT, O MEHBLIEH Mepe, YaCTH CHHTE3-Ta3a, MO MEHbIIEeH Mepe, ¢
94acThlO0 00OTaIeHHOTO BOAOPOAOM IOTOKA C MOJIyYeHHEM OOOTalleHHOTO BOAOPOAOM CHHTE3-
raa, rpae OOOrameHHbIi BOJOPOAOM CHHTE3-Ta3 XapakTEepH3yeTcs OTHOIeHHneM M
o0orameHHOro BOIOPOIOM CHHTE3-Ta3a, Tae OTHOeHHe M 00OrameHHOro BOJOPOIOM CHHTE3-
raza Oomblne, yeM OTHOIIEHHe M CHUHTe3-Ta3a;, riae OOOTralleHHBIH BOAOPONOM CHHTE3-ra3
xapakrepuszyercss MoyisipabIM oTHoueHneM Ho/CO oboraieHHOro BOJOPOAOM CHHTE3-ras3a, H
rne mousipHoe otHomeHue H,/CO oOoramieHHOro BOXOPOAOM CHHTE3-Taza OOJbIle, YeM
mousipHoe otHoteHue H,/CO cunTes-rasa;

() BBe#eHHWE, TO MEHBIICH Mepe, YacTH OOOraleHHOro BOAOPOIAOM CHHTE3-Ta3a B
METAHOJIbHBIH PEAKTOpP C MOJYYEHHEM BBIXOASIIErO IMOTOKA METAHOJBHOI'O pEaKTopa; Iae
BBIXOJSIINN MOTOK METAHOJBHOTO PEAaKTOpa COAEPIKUT METAHOJ, BOAY, BOAOPOA, MOHOOKCHI

yrjaepoaa, AUOKCHUI YyrJj€poaa, METaH, IEPBLIC YIJICBOAOPOAbI U HE00s3aTEIbHO BTOPBIC
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yraesopopoas! W/ uinu Cay YIII€BOIOPOLIBL,

(f) pasnenenue, mo MeHbIIel Mepe, YaCTH BBIXOJAIIETO MOTOKAa METAHOJIBHOTO PeakTopa
Ha MOTOK CBIPOrO METAHOJIa U MOTOK Iapa; rie MOTOK CHIPOr0 METAHOJA COAEPKUT METAHOI U
BOJy; U I'ie IOTOK Mapa COAEPKHUT BOJOPOJ, MOHOOKCH]] YIJIeposa, JUOKCUA YIiIepoaa, METaH,
HIepBbIE YIIIEBONOPOABI U HEOOSA3aTeIbHO BTOPBIE YriieBoaopoab! U/nin Cay YIIIEBOIOPO/BL,

(g) BBenmeHWe, MO MeHbLIEH Mepe, 4acTU IOTOKA Tapa B IEPBbIH y3eJ H3BJICUEHUS
BOJIOPOJIa C MOJYYEHHUEM IOTOKA BOAOPOAA U MOTOKA OCTATOYHOIO rasa, I7ie IOTOK BOJOpOJa
COIEPKHT, 1O MEHBIIEH Mepe, YacTh BOIOPONA MOTOKA Tapa, U Iie MOTOK OCTAaTOYHOIO rasa
COIEPKUT MOHOOKCHJ YIJIEPOAa, IUOKCHI VYIJIepoJa, MeETaH, TepBble YIJIEBOAOPOIbI H
HEeo0s13aTeNIbHO BTOPBIE YIIeBOAOPOAb! 1/ WU Cay YIIIEBOAOPOBI,

(h) peumpkynsuuio, MO MEHbIIEH Mepe, YacTH TMOTOKa BOIOPOAA B METAHOJbHBIN
peakTop;

(1) HeoOs3aTeNNbHO PELUPKYJISIIIUIO, IO MEHBIIIEH Mepe, YaCTH MOTOKA OCTATOYHOIO ra3a B
peaktope KUO;

(J) pa3menenHue, MO MEHbLIEH Mepe, YaCTH IMOTOKA CIPOTO METAHOJIa Ha TIOTOK METaHOJIA
U TIOTOK BOJIbL, U

(k) HeoOsi3arenmpHO oxnaxaenue peakropa KUO; rme oxnmaxnaenuwe peakropa KUO
BKJIFOYAET HarpeBaHWE KPEKWHI-YCTAHOBKH NMPU OJXHOBPEMEHHOM oxJjakaeHuu peakropa KHO
3a cuet Tenjonepenayu Mexxay peakropoM KHO u kpekuHr-ycTaHOBKOI.

16. Criocob mo m. 15, B koTopoM oTHOwmeHne M 000raIeHHoro BOJOPOIOM CHHTE3-Ta3a
paBHO unm Oonbiie npubnusurensHo 1,8, a momspHoe orHomenue H,/CO oborameHHOro
BOJIOPOAOM CHHTE3-Ta3a 0oJiblie YeM npuOIu3uTeNnsHO 2,0.

17. Crocob mo m. 15, B KOTOPOM KaXKIblii M3 MEPBOrO y3jia WU3BJICYEHMs BOAOPOAA U
BTOPOTO y3J1a H3BJIEUYEHHs BOAOPOJA MOXKET HE3aBUCHMO BKIJIIOYATH YyIeN aacopOuuu mnpu
nepenane nasiaernu (PSA), yzen MmeMOpaHHOTO pas3nesieHus:, y3eia KpUOTEHHOTO Pa3eieH s UITH
X KOMOUHALIWH.

18. Crocob o m. 15, B KOTOPOM BTOpBIE YIJIEBOIOPOIbI COAEPIKAT 3TAH, I/Ie KPEKHHT-
YCTaHOBKA BKJIFOYAET KPEKUHT-YCTAHOBKY 3TaHa, a OJe()MHBI CONEPIKAT HTHICH.

19. Cnoco® mnpou3BOACTBA CHHTE3-Ta3a, BKJIOYAIOIIUN MMOJady CMECH pEeareHTOB
katanutrueckoro yacruyroro okucienus (KHO) B peakrop KUO; rne cmech pearenroB KHO
COIEPKHUT KHUCJIOPOJ, TEPBbIE YIJIEBOIOPObI, MO MEHbINEH Mepe, 4acTh OETHOTO BOAOPOAOM
NOTOKa M HEOOs3aTeNbHO BOASHOW map; rae OenHbl BOAOPOAOM MOTOK COAEPIKUT BOIOPOL,
MeTaH U HeoOs3aTenbHO Co3 YIIIeBOAOPOABI, Ile, IO MEHBIIEH Mepe, YacTh YIJIEBOJOPOIOB B
cmecu peareHtoB KUO B3zaumopeiicteyer mnocpencrtsom peakuuu KUHO B peaxtope KUO c
NOJIy4eHHUEM CHHTE3-Ta3a;, TAe yrieBonoponbl B cMmecu peareHToB KUO copmep:kar mepsble
yraeBoaopoasl, MeTaH u HeobszarenbHOo Co3 yraesomoponsl;, rae peakrop KUO comepskur
katamm3atop KYUO; rme cunTres-ra3 comepxkut Bomopoxn (H»), monookcun yriepoma (CO),
mnokcun yraepona (CO»), Bogy U HempopearupoBaBIINe YITIEBOJOPOBL, U I7Ie CMECh PEAreHTOB
KYO conep:xut BOIOPOA B KOJHMUECTBE MEHbIIE YeM npudyinsureabao 15% mou.

20. Crocob mo m. 19, B KOTOpOM O€HBINH BOAOPOIOM IOTOK COAEPIKHUT IOTOK rasa U3
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KPEKUHI-YCTaHOBKH, MOTOK ras3a ¢ HedTenepepadaThIBAIOLIETO 3aBO/IA, MOTOK TOTUIMBHOIO rasa,

TOIUTMBHBIN Ia3 13 KOJUICKTOPA TOIJIMBHOI'O ra3a UJIN UX KOM6I/IHaLII/II/I.
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