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Cnoco0 mosry4yeHusi CHHTe3-raza

Hacrosimee 3asiBka OTHOCHTCSL K TOJNYYEHUIO CHHTE3-rasa. B wacTHOCTH,
n300peTeHne MpenycMaTpUBAaeT COYETaHHE OJJISKTPOJIM3A [IUOKCHAA yriepona |
aBTOTEPMHUYECKOrO puOPMUHTA, U, TIPU HEOOXOTUMOCTH, AOMOJHUTENBHO TPyOUaTOro
NapoBOro puGOpPMHHTa W/HIN TEIIOOOMEHHOr0o pU(pOPMHUHTA YrIIEBOIAOPOIHOTO ChIPbhSI
NPU TIOJYYEHUN CHUHTE3-Ta3a, COAEpIKaIero BOAOPOA M OKCHIbI YIJIepOAa, ¢ BBICOKHM

coJiep>KaHHeM MOHOOKCHJIA YTIiieposa.

HonyquI/Ie CHUHTE3-Tra3da, HalpuMmep, AJisi CUHTE3a METAHOJIa € UCIIOJIb30OBAHUEM
MPUPOAHOIO rada B KAUECTBE CbIPbA, KaK IMPABUIIO, OCYIICCTBIIAIOT MyTEM IMapOBOIO

pudopmunra.
OcHoBHast peaknus MapoBoro puopMuHTa (IpUBENeHa Il METAHA):
CH; + H,O 5 3H; + CO.

ITonoOHBIE peakunu OCYWIECTBISIFOT M IS APYrux yriesogopoxnos. IlapoBomy

pudopMHUHTY, KaK IIPABHIIIO, COMYTCTBYET PEaKIUsl CIBUTA BOJASHOIO rasa:
CO+H,0 5CO; + Hy

ITapoBoil pupOpMHUHI MOXKET OCYIIECTBJIATHCS, HAIPUMEp, C HCIIOJIb30BAaHHEM
COYETAHHUS YCTAHOBKU TpyOuaToro pudopmunra (KoTopast Tak:Ke UMEHYETCS PeaKTOpOM
napooro pupopmunra merana (ITPM) u aBrorepmudeckoro pudopmunra (ATP), Takke
W3BECTHOT'O KaK MEePBUYHBIA U BTOPUYHBIH pU(POPMHUHT WM ABYXSTaNHbIN pudopmunr. B
KAQ4eCTBE AQJIbTEPHATHBBI, JJISI TOJYYEHUS CHUHTE3-ra3a MOXET ObITh HCIIOJIb30BaH
otaenbHblll peakTop IIPM mnu otmensHbiil peaktop ATP. B kauecTBe anpTepHaTUBBI,
terutoooMenHnblid pudopmunr (TOP) moxer ObITh HCIIONB30BaH B KOMOMHAIMH JIHOO C
ATP wnu ITPM, rae ropsiamii CUHTE3-Ta3 U3 OJHOTO M3 3THUX PEAKTOPOB PUPOPMHUHTA
UCTIONIb3YIOT B KaU€CTBE HArpPEeBATEIBHOIO ra3a Jjsi 0OecredeHus] MPOBEACHHS PEaKIUN

pudopmunra 8 TOP.

HesaBucumo OT TOro, HCHONB3YIOT JIU OTAENbHBINA peakrop I1IPM, nByxsTamnbli
pudopmunr wmm otpenvHeli ATP, monmydenHblii ra3 Oynmer copepikaTb BOIOPOL,
MOHOOKCH/I YIJIepOAa, M AMOKCUA YIJIEPOAa, a TAK)Ke IPYyTrhe KOMITOHEHTBI, OOBIYHO

BKJIIOUAs! YIJIEBOAOPOBI U Hap.



CuHTe3-ra3 MeTaHOJa MPEANOYTUTEIBHO UMEET COCTaB, COOTBETCTBYIOIIMI TaK
HasbiBaeMoMy Moy  (M=(Hz-CO2)/(CO+COz)): 1,90 - 220 wumu Oonee

NPEATNOYTUTENBHO, MOAYJIb COCTABIIAET HEMHOTUM Oonee 2 (Hanpumep, 2,00 - 2,10).

B xone maposoro pudpopmunra B peakrope [IPM, kak npasuiio, nony4aroot Gosee
BBICOKHUH MOJYJIb, TO €CTh U30BITOK BOJAOPO/IA, TOrA KaK IPH ABYX3TAITHOM pU(GOPMHHTE
MOXKeT OBITh TOJy4eH HeoOXoaumblii Moaynb. Ilpu  AByXdTamHOM pudOpMHUHTE
TEMITEPATypPy Ha BHIXOJIE U3 PEaKTOpa MapoBOro pru)OpMHHTa OOBIYHO PETYIUPYIOT TAKUM

oOpazom, 4to Ha Bbixoae 3 ATP monydaroT HeOOXOIUMBII MOZTYJIb.

[Tpu aByx>TanmHOM pUGOpPMHHTE peakTop maposoro pudopmunra merana (ITPM)
JOJDKEH UMETh OOJIbINoi MaciuTad, a Uit Hayajla peakluy SHIOTEPMHYECKOrO MapoOBOTO
pudopmunTa TpeOyeTcs 3HAUNTENIbHOE KOJIMYECTBO TeIuIa. Takum o0pa3oMm, JKelaTesbHO
YMEHBIINTh pa3Mep W Harpy3ky peaktopa maposoro pudopmunra. Kpome Toro, B
KOHIeNIHH AByX3TanHoro pudopmunra mist ATP tpebyercs kucnopon. Ha ceromusurHmin
I€Hb KHCJIOPOA, KaK IMPaBHJIO, NMPOU3BOAUTCS B KPHOT€HHOW BO3AYXOPA3EIUTEIbHON
ycranoBke (BPY). Takas BPY sBnsiercss macmTabHBIM W 3aTPaTHBIM 3JIEMEHTOM
obopynoBanusi. JKenarenpHO, 4TOOBI BECh KHCJIOPOJ WJIM €r0 4YacTh OBUIH IMOJYYEHBI

APYTUMH CIIOCOOAMH.

Hacrosimmee wu3oOperenne kacaercst cmocoda, TNpPH  KOTOPOM — YCTAHOBKY
snexTpomusza COz ucnonp3yroT napamienbio ¢ ATP mist obecriedeHust moy4deHus moToKa
CO, xOTOpBIN UCTIONB3YIOT ISl PEryJIMPOBaHMS KOMITO3ULIMU cuHTe3-raza u3 ATP, B To
BpeMsi Kak OOOYHBII MPOAYKT KUCIOPOAa U3 ycTaHOBKH 3ekTponnza COz MokeT ObITh
HCIIOJIb30BAaH B Ka4y€CTBE COBMECTHO MCIOJB3YEMOIo MCXOMHOro ceipbs B ATP, mpu
HCIIOJIb30BAaHUHU KHUCIOpPOJa B KadecTBe MCXOAHOro cbipbsi. Korma dacTe MOHOOKCHIA
yrjiepoaa, HeOOXOOUMOrO B CHHTE3-Ta3e, Mojy4arT myTem snektponusa CO», pasmep
ATP MokeT OBITh YMEHBINEH, TOTNAa KaK KOJHYECTBO KHUCIOPOAA, KOTOPOE JOJIKHO

noctynutb B ATP, Hanpumep, u3 BPVY, mensine, yem 6e3 snexrponuza COs.

Takum obpa3om, HacTosiee H300peTeHrne KacaeTcs crnocoda MOayYeHus] CUHTE3-
rasa, BKJIFOUAIOIIEro CIeAYIOIIHE STAlbI:
(a) mpenmocTaBiieHHE YIIIEBOAOPOIHOTO CHIPHS,
(b) momydeHue OTHENBPHOTO MOTOKA, COMEPIKAIEr0o MOHOOKCH Yyriepona, U
OTAEJBHOTO TMOTOKA, CONEPIKALIer0 KHUCIOPOA, MYTeM 3JIEKTPOJIU3a

JUOKCHJa YIJIepOJa,;



(c) npu HeoOxomuMOCTH, TpyOuaThlii MapoBOl pHUGOPMUHT, MO MEHBIIEH
Mepe, YacTH YIJIEBOJOPOAHOTO ChIpbs M3 3Tama (a) ¢ MOJNy4eHHeM rasa,
HpOLIANIEro TPyOUaThIil mapoBOl pU(pOPMHUHT, 10 X0y IpoLecca mepes
stanom (d);

(d) aBroTepmMmueckudi  pUGOPMHUHI B  PEAKTOPE  ABTOTEPMHUYECKOTO
pudopMHHTa yrieBOJOPOAHOTO ChIPbS WM, IPU HEOOXOAMMOCTH, Trasa,
NpOIIENIIero TPyOUaThlii MapoBO pUGOPMUHT, C, TIO MEHbIIEH Mepe,
YaCTbIO [OTOKA, COAEPIKAIIEro KHCIOPOH, TOJYYEHHOro MyTeM
3JIEKTPOJIM3a AUOKCHIA yriiepoaa Ha 3tare (b) ¢ moydeHreM MoToKa rasa,
MPOLIEIIEr0 aBTOTEPMUYECKU PH(DOPMHUHT, COAepsKalero BOIOPOL,
MOHOOKCH/I YIJIepOo/ia U AUOKCH]I YIIIEpOa,

(e) BBemeHHe, MO MEHbIIEH Mepe, YacTH OTHAEIBHOI'O MOTOKA, COAEpIKAILEero
KUCJI0po, u3 dtamna (b) B peakTop aBTOTEPMUYECKOTO PUPOPMUHTA,

(f) BBemeHume, Mo MeHbIIEH Mepe, YaCTH OTAEIBHOIO MOTOKA, CONEPIKAIIETO
MOHOOKCHJ yriepona, u3 osTana (b) B TOTOK rasa, NPOMIEAIIEro
pudopmunr, u3 stana (d) wium sTana (e); u

(g) u3BIEUEHME CHHTE3-Ta3a.

[IpenmouytuTenpbHO, CHHTE3-Ta3, U3BJICUEHHBIN Ha 3Tare (g), IMeeT COOTHOLICHHE
H,/CO wmenee 2. CnemoBatenbHO, MOXXHO u3bexarb pobasnenus CO; B peakTop
aBTOTEPMUYECKOrO pPUGOPMHMHIA, YTO TMO3BOJAET YMEHBUIUTh pasMep peakTopa

ABTOTEPMHYECKOr0 pU(YOPMHUHTIA, & TAKKE PACXO]] YITIEBOJOPOTHOTO ChIPbS U KUCTIOPOZA.

B eme onmHOM BapuaHTe OCYIIECTBIEHUs H300pETEHHs, CIMOCOO COrJIacHO
U300pETEHNI0 BKJIIOYAET JOMOJIHUTENbHBIH 3Tan TErI00OMEHHOTO PU(POPMHHTA, IO
MEHbLIEH Mepe, YacCTH YIJIEBOIOPOIHOTO ChIpbs M3 3Tama (a) C TMOJy4YEHHEM Trasa,
NPOIIEAIIEr0 TEeIUIOOOMEHHbIH PU(POPMHHT, C IMOMOIIBIO, MO MEHbIIEH Mepe, YacTH
NOTOKA ra3a, MPOLIeIIero aBTOTepMUIeCKid prudopmunr, u3 stana (d) B KoMOMHALIUH C
rasoM, MPOLIENUINM TEIIOOOMEHHBIH pU(OPMUHT, B KaueCTBE HCTOYHHKA TEIUa IJIs

peakTopa TerI000MEHHOTO pUGOPMHHTA C TIOIYYEHHUEM ra3a, MPOLICAIEro puOpMUHT.

IToTok, comep:kammii Kuciaopon, u3 3tama (b) MOXKET B HEKOTOPBIX CIydasix
cogepxkate COz, H2O, mnmu Ni, B 3aBUCHMOCTH OT OCOOEHHOCTEW KOH(Urypamuu
ycranoBku aist anekrpoiansza CO;. Takum xe 00pa3oM, MOTOK, COmepKALIUHA MOHOOKCH

yriepoaa, u3 stana (b) mosker conepxkars CO;.



ITpu HEKOTOPBIX MPUMEHEHHSIX, KUCIOPOA, MONyUeHHbIH myTeM ssekTponusza COy,
NOJIaBa€MbIii B pEAKTOp AaBTOTepMUUecKoro pudopmunra Ha ostane (d), Moxer
JOMOJHUTEBHO ObITh 00OTaIleH KUCIOPOAOM, MTONYYEHHBIM IyTeM pa3AeieHNs] BO3AyXa

B BPV.

Takum oOpa3oM, B OZHOM BapHaHTE OCYINECTBJECHUS H300pETEeHus, Crocod
COTJIACHO HW300PETEeHHI0 BKIIIOYAET OMOJHUTENbHBIA 5Tan pa3feNieHus BO3ayXa Ha
OTHENbHBIN MOTOK, COAEP KAIIUN KHUCIOPOJ, U OTAEJbHbIN MOTOK, COAEP KAIUN a30T, U
BBEJICHHE, 110 MEHbIIeH Mepe, YacTH OTAENbHOrO MOTOKA, COAEpIKallero KUCIOpPO., B

peakTop aBTOTepMHUUECKOro pudopmunra Ha stare (d).

IMonxonsinee yriaeBoIOpPOAHOE ChIPhE COAEPIKUT MpUponHbii ras3, meran, CIIT,
HaTy mim ux cmecu b0 O€3 AOMOTHUTEIBHON OYHCTKH, JIHOO MOCTIE MPENBAPUTEHHOTO

puopMHHTa /UK TAPOBOTO PUGOPMIHTA H/HIH AeCYIb(ypr3aIim.

VYTneBogopoaHOe ChIPbE MOKET TOMOIHHUTENBHO COAEPIKAaTh BOAOPO /WK Tap, a

TAKXKE APYTru€ KOMIIOHCHTBI.

Tak xe, kak u osiaekrponn3s COz, pa3geneHue BO3AyXa MOXKET OBITh
NpeaAnOYTUTEIIBHO OCYIICCTBJICHO, IIO MeEHbIIEN MEpE, ¢ MOMOLIBIO B0306HOBJ'IﬂeMbIX

HUCTOYHHUKOB SHEPTHUU.

Bo Bcex BBIICTIPUBEACHHBIX BapUaHTAaX OCYIICCTBJICHUA H306peTeHI/Iﬂ, qacCTb
yIJIEBOJOPOIHOTO ChIPbsi M3 dTana (a) MOXET MOCTYIaTh B OOBOJI MPOBOIMUMOIO, TPH
HEOOXOIMMOCTH, TPyOUaTOro mapoBoro pudopMuHa Ha 3tarme (C), €Clid ero MPUMEHSIOT,

U TIOZIaBaThCsl B PEAKTOP aBTOTEPMUYECKOro pudopmunra Ha starne (d).

KonudecTBO Bomopoaa, 100aBIEHHOTO K Ta3y, MpoIiealeMy pu)OpMUHT, 1O XOIY
nporecca nocje 3tana (d) MoskeT ObITh TOAOOPAHO TAKUM 00Pa30M, YTO MPU CMENTHBAHUH
BOJIOPOZIAa C TEXHOJIOTHYECKHUM Ta30M, IMOJYYEeHHbIM Ha 3tarne (3tamax) pudopmuHra,
obecnieunBaercss HeoOXomumoe 3HaueHne M B guanazone 1.90 - 220 wm

MPEANOYTUTENBHO B Auanasone 2 - 2.1.

Mopnyib MOKET IOMOJHHUTEIBHO PeryJIHpOBaThCs IO HEOOXOAMMOIrO 3HAYEHUS
NyTeM BBEICHHUS MPAKTUYECKH YMCTOrO AMOKCHIA yriIepoja MO XOmy MpoLecca nepen
sTanom (¢), W/uiu 1o XoAy mporecca nepen dtanom (d) u/mimu mo Xxoxay mporecca mocie

stana (d).

B ongHOM BapmaHTe OCYIIECTBIEHHUS H300PETEHUs], 3JIEKTPOJIU3 OCYILIECTBISFOT

TaKUM O6p330M, qTo O6HI€€ KOJIUYECTBO OTACIBHOI'O MOTOKA, COACPIKAETO MOHOOKCHU



yraepona, u3 stama (b) moOaBisSOT K MOTOKY ras3a, MPOMIEAIIEero aBTOTePMHUYECKUIA
pudopmMuHT, Mo X0y mpouecca rnocie stamna (d), urodsl odbecrnednTs 3HaUeHHe Moyt Ha
k CO (H2/CO) B cuHre3-raze, uspiaeueHHoOM u3 srtana (f) B amamazone 1.9 - 2.2,

MPEeAno4YTUTENBHO 2.0.

B naHHOM BapuaHTe OCYILIECTBJIEHHS W300pETeHUS, HEKOTOPOE KOJINYECTBO HIIH
IPENOYTHTENIBHO BECh KHCJIOPOA M3 YCTAHOBKH 3JIEKTPOJHM3a A00ABISIIOT B PEAKTOp
aBTOTepMUUecKOro pudopmunra Ha dtane (d). JlonosHUTEIbHOE KOJUUECTBO KHCIOPOAa
U3 BO3AYXOPA3[eNHUTENIbHOH YCTAaHOBKM MOJET ObITb [JOOaBJIEHO B  pPEaKTop

aBTOTEPMHUYECKOTO pHU(POPMHUHTA B JAHHOM BapPHAHTE OCYIIECTBIICHUS H300PETCHUSI.

DNEeKTPOIU3 MOXKET OCYLIECTBISITBCA C INMPHUMEHEHHEM Pa3JIMYHBbIX CIOCOOOB,

N3BCCTHBIX U3 YPOBHA TCXHUKHU, TAKHUX KaK TBepI[OOKCPII[HbeI SJICKTPOJINS.

Ecnu snexTposHeprust s siekTponu3a oOecrieunBaercs: (IO MeEHbIIEH Mepe,
YAaCTHYHO) 32 CUET IMOTOJHAEMBIX HCTOYHHUKOB, yMeHbInaercss Boiopoc CO2 Ha equHHLY

BbIpa0ATHIBAEMOI B COOTBETCTBUU CO CITOCOOOM MPOAYKIIHH.

Cmocob6  cormacHO  M300pETEeHHIO  MPEANOYTUTEIBHO  HCHOJB3YIOT IS

IPOU3BOZCTBA METAHOJA ITyTeM KOHBEPCHH CHHTE3-Ta3a, U3BJI€UEHHOr 0 Ha dTare (g).

OnHaxo, crioco0 MOKeT ObITh TaKKe UCIIONIb30BaH JJIsl IPOU3BOACTBA CHHTE3-Ta3a
IUIsL APYrUX MPUMEHEHUN, MPU KOTOPBIX JKEJIATENbHO YBEJIUYUTb KOHLEHTPALUIO
BOZIOPO/IA B ICXOTHOM rase, ¥ IIPU KOTOPBIX YaCTh KUCJIOPOAA M BOAOPOAA, HEOOXOAMMBIX

AJIs IPOU3BOJICTBA CHHTE3-Ta3a, 3(p(heKTUBHO MONyHaroT MyTeM JJIEKTPOIIH3A.

Takum oOpa3om, B OMHOM BapHaHTE OCYLIECTBJICHUS H300pETEHMs, CHHTE3-Ta3,
u3BJIeueHHbIH Ha dTane (f), mpeoOpasyroT Ha TOTOIHUTEILHOM 3Tare B MPOAYKT CUHTE3a

Oumepa-Tpomnia.
IIpumep

Tabnuna HIKEe TEMOHCTPUPYET MPUMEP MPOU3BOICTBEHHOTO MOJyYEHUS] CUHTE3-
raza npu Hp/CO = 1.0. Ilepseiii peaktop ATP mnpousBoguT mnepBblii CHHTE3-Ta3.
[MapannensHo, yctanoBka snekTponn3a CO; MPOU3BOIUT BTOPOM MOTOK CHUHTE3-TA3a,
cocTosiui, raBHbIM o0pazoM, u3 CO,, cmemannoro ¢ CO. Ilpu oObeqUHEHHH BTOPOTO
MOTOKA CUHTE3-Ta3a C MePBBIM MIOTOKOM CHHTE3-Ta3a, MOJTyYat0T OKOHYATEIbHbIA CHHTE3-

ras, umeroruii 6omee Huszkoe coorHomenune Hy/CO, yem nepBblil CUHTE3-Ta3.



ATP Onekrponu3 | OObeIUHEHHBIH
CO: MPOAYKT
CHHTE3-Ta3a
Temnepatypa na nonave [°C] 625 850
Temnepatypa Ha Beixoze [°C] 1050 850
Hasnenue Ha nonave [Oap m.a.] | 34.5 5
JaBnenue Ha Bbixone [Oap u.a.] | 33.5 5

3HaueHus Ha BXoae:

N» [aM3/4] 0 0

CO; [am?/4] 682 1000

CH4 [am?/4] 916 0

H, [am3/4] 0 0

CO [am?/4] 0 0

H>O [am?/4] 550 0

IMoxaua kucjaopoaa:

O T [°C]: 240

O; [aM*/4] ST1*

N [HM?/4] 10

H>O [am?/4] 5

3HaveHHUs HA BBIXO/€:

N2 [HM*/4] 10 0 10
COz [aM/4] 453 800 1253
CH4 [aMm?/4] 9 0 9

H> [aM3/4] 1349 0 1349
CO [am?/4] 1135 200 1335
H>O [am?/4] 1018 0 1018
O, [EM3/4] 0 100%* 0
Total outlet [Em?/4] 3974 1100 4974

*100 aM?/4, moctynaromuii u3 snexrponuza COs.

** OTnenpHOE BBIXOTHOE OTBEPCTHE.




CpaBHuTebHBIH NpUMep

Jlns cpaBHeHus, pUMep Hibke JeMoHcTpupyet otaenbHblii ATP mia npoussoacTsa
TaKoro >xe konuuectBa cuHTes-rasza (Hx+CO) taxoke npu coorHomenune Hy/CO, pasaom 1.0.
Ipu cpaBHennu naByx Tabmmi, BuaHO, uto coueranue ATP u snexkrpommsa CO;z no3sBossieT
UCIIONIB30BaTh MeHbLIHH peakTop ATP (mprmMepom MOXKeT Ciy>KUTh Oosiee HM3KUH oOmuit
notok u3 ATP), HO, cienoBareNpHO, TaK)ke HCIOJIb30BaTh MEHbIIE KUCIOpPOoAa H
JOTIOJTHUTENIBHO TOCTABJIATh OKOJO 18% KHCIOpoma HEMmOCPEACTBEHHO W3 YCTAHOBKH

anekrpormza CO,. CrienopareNibHO, HEOOXOAMMAsT NMOIAYa KUCIOPOIA 3HAYUTEIbHO CHUYKAETCS.

Otnenbueii ATP

Temneparypa Ha nonaue [°C] 625

Temneparypa Ha Bbxoae [°C] 1050
JaBnenue Ha moxaue [Oap w1, ] 34.5
JaBnenue Ha BeIxone [Oap w1, ] 335

3HaueHus Ha BXoge:

N» [aM3/4] 0
CO; [am*/4] 1000
CH4 [am?/4] 1000
H; [am?/4] 0
CO [am?/4] 0
H>0 [am?/4] 600
Iopaua kucaopoaa:

Temneparypa O» [°C]: 240
O, [HM*/4] 645
Na [HM3/4] 13
H>O [am?/4] 6
3HauyeHHs1 HA BbIXO/e€:

N» [aM3/4] 13
CO; [am*/4] 655
CH4 [aMm?/4] 7

H; [am?/4] 1346
CO [am?/4] 1338
H>O [am?/4] 1247

Ob1mee xonn4yecTBO Ha BeIxone [HM?/4] | 4606




(2)
(b)

(©)

(d)

(e)

4]

(2

2.

dopmyJia u3odpeTeHust

Crnioco0 mony4eHust CHHTEe3-Ta3a, BKIFOYAOIINT CIeAYIOINE STAIBL:
IPEOCTaBIEHHE YITIEBOAOPOIHOTO ChIPbS;

NOJIy4E€HUE OTIENIbHOTO MOTOKA, COAEPIKAIero MOHOOKCH YIJIepona, U
OTHENBbHOTO TMOTOKA, COAEPKAINero KHCIOPOA, MyTeM 3JIEKTPOJIH3a
JTUOKCHIA yIIIepoa,

npyu HEOOXOIUMOCTH, TPyOuaThlii MapoBOH PUGOPMHUHT, MO MEHbIIEH
Mepe, 4aCTH yIJIeBOIOPOAHOrO Chipbsi M3 dTama (@) ¢ MOJy4eHHEM rasa,
npoLIemero Tpyo4aThiii mapoBol pudOPMHHT, IO XO4Y MpoLecca mnepen
sTanom (c);

ABTOTEPMUYECKUIl ~ pUPOPMHUHT B  PEAKTOpPe  ABTOTEPMHUYECKOTO
puOpMHHIa YIIeBOIOPOJHOIO ChIPbSl WM, MPU HEOOXOOMMOCTH, rasa,
NPOIIEAIIer0 TPyOUaThli MapoBOil pU(OPMHUHT, C, TIO MEHBIIEH Mepe,
YaCThIO IOTOKA, COAEPIKAIIEro KHCIOPOH, TOJYYEHHOrO MyTeM
3JICKTPOJIH3a AUOKCHIA yTiiepoaa Ha dtare (b) ¢ moy4eHneM moToka rasa,
NPOLISIIEr0 aBTOTEPMUYECKUH PHU(POPMHUHT, COAEpIKALIero BOIOPOL,
MOHOOKCHJI yIJIepOsia U AUOKCH]I YIIIePOsa,

BBEJICHHE, 110 MEHbLIeH Mepe, YaCTH OTAEIbHOIO MOTOKA, CONEPIKALIEero
Kucyiopon, u3 dtana (b) B peakTop aBTOTepMHYECKOro puOPMHUHTa,
BBENIEHIE, 110 MEHbIIEH Mepe, YaCTH OTAEIbHOTO MOTOKA, COMEPIKALIEro
MOHOOKCHJ yriepona, u3 3tanma (b) B MOTOK rasza, MPOLIEAIIETO
aBTOTepMUYECKUl pudopMuHT, U3 3tana (d); u

HU3BJICUCHUEC CUHTE3-Tra3a.

Crioco0 mo mn. 1, orimuyarommuiica Tem, 4to coorHomenune Hy/CO

2

COCTaBJIsIET MeHee 2.

3.

Conoco0 mo m 1 wnm 2, BKIOYAKOLANA JOMOJHUTEIbHBIA 3Tall

TETUIOOOMEHHOTO pH(OPMHUHTA, IO MEHBIIEH Mepe, YacTH YIJIEBOJOPOIHOTO CBIPhS U3

sTamna (a) ¢ MOJYYEHHUEM Ia3a, MPOLIECAIEro TeMI000OMEHHbIH PU(OPMHUHT, ¢ TOMOIIBIO,

10 MeHbIIEH Mepe, YacTH MOTOKA ras3a, MPOLIEAIIero aBTOTEPMUIECKUN prU(OPMUHT, U3

sTana (d) B KOMOMHALIMY C Ta30M, TIPOLIEILITNM TEIJI000MEHHbIN pU(OPMUHT, B KAYECTBE



MCTOYHHUKA TEIUa JJsl PeaKkTopa TerIo0OMEeHHOro puOpMHUHTa C TMOJY4YEHHUEM rasa,

NpOIIEAIEero PU(GpOPMHUHT.

4. Cnocob mo modomy u3 mm. 1 - 3, BKIIOUAIOUIUN JOMOTHUTEIbHBIA STaI
pasneneHus BO3AyXa HAa OTAEJbHbIM MOTOK, COAEPIKALIUI KHCIOPOA, W OTHAENbHBIM
MIOTOK, COAEP KALIHI a30T, ¥ BBEACHHE, MO MEHbIIEH Mepe, YaCTU OTAEIbHOIO MOTOKA,

COZIEpIKAIIEro KUCIOPO, B PEAKTOP aBTOTEPMUIECKOro pudopmuHra Ha srare (d).

5. Cnocob mo mobomy u3 mm. 1 - 4, OTIHYAKIIHUIECA TeM, YTO 4YacTh
YIJIEBONOPOMAHOIO ChIpbs M3 3Tama (a) MPOMyCKarT B OOXOJ HCIOJB3yeMOro, IMpH
HEOOXOIMMOCTH, TPyO4aTOro mMapoBoro pudopMuHra Ha 3Tarne (C) U BBOIAT B PEAKTOP

aBTOTepMUUeCcKOro pudopmunra Ha starne (d).

6. Cnocod mo mobomy w3 mm 1 - 5, orimyamommiics TeM, HYTO
YTII€BOAOPOAHOE ChIPhE COAEPIKUT MPHUPOAHBIN ra3, merad, CIII, HadTy mnmm ux cmecu
100 Oe3 TOMOJHUTENBHOW OUUCTKH, MO0 MOCHe MPeABAPUTENbHOIO W/HIIN TapOBOTO

pudopMUHTa W/UH NeCyIb(pypU3ALHH.

7. Cnoco no modoMy u3 mm. 1 - 6, OTIMYAIOLIHIACS TeM, YTO 3JIEKTPOJIN3
auokcuzaa yriepopa Ha srtane (b) OCYIIECTBIIAIOT, O MeHbIIEH Mepe, YaCTHYHO C

IMOMOII IO BO300OHOBJISIEMBIX HCTOYHHKOB OHEPruu.

8. Crnioco6 mo nroboMy u3 . 4 - 7, OTJIHYAIOLMIICA T€M, YTO OTAENICHHE
BO31[yXa OCYIUECTBJISIIOT, 110 MEHbIIEH Mepe, YaCTHUHO C TOMOIIBI BO30OHOBIISIEMBIX

HNCTOYHHUKOB SHCPTHH.

9.  Cnocob mo mobomy u3 . 1 - 8, BKIFOYAONIMI JTOMOJHUTEIBHBIN STar
BBEJICHHsI MPAKTUYECKH YHCTOrO AMOKCHIA YIIepoaa Mo X0y Mpolecca mepen STarnoM
(c), w/unmu o xoxy mporecca nepen dtanom (d), u/unm mo XoAy mporecca mocje dTana
(d).

10.  Cnocob mno mobomy u3 . 1 - 9, oTJIMYAIHIICA TéM, YTO SJICKTPOJIH3
OCYILIECTBIISIFOT TAKMM 00pa3oM, YTO BECh OTAEJbHBIN MOTOK, COAEPIKALIMIA MOHOOKCH]
yriepona, u3 stana (b), mo0aBIAIOT K MOTOKY rasa, MPOMIEAIIErO aBTOTEPMHUYECKHIA
pudopmunr, Mo xoxy mpouecca nocie stana (d) 4rodsl obecneuynTs 3HAYEHNE MOAYJIS
M=(H,-CO,)/(CO+CQO3) B cunTe3-raze, u3pjiedeHHom us srana (f), B nnamazone 1.9 -2.2,

MPEANOYTUTENBHO B Auamnasone 2 - 2.1,



11. Cnocob mo mobdomy u3 mm. 1 - 10, oTjiMyaomuiics TeM, 4TO MOAYJIb
M=(H,-CO,)/(CO+CQO;) B cuHres-raze, uspjiedeHHOM Ha otamne (f), HaxomuTcs B

nuamazonHe 2 - 2.1.

12.  Cmnocob mo mobomy u3 mm. 1 - 11, oTiMua0muiica Tem, 4TO CHHTE3-Tas3,
U3BJIEYEHHbIH Ha dTare (g), Ha JOMOJHUTENLHOM dTare MpeodpasyroT B METAHOIbHbIM

MPOIYKT.

13.  Cnocob no mobomy u3 mm. 1 - 8, OTJMYALUIICS TéM, YTO 3JICKTPOJIH3
OCYIIECTBIISIFOT TAKMM 00pa3oM, YTO BECh OTAEJbHBIN MMOTOK, COMEPIKALIMA MOHOOKCH]T
yriepona, u3 stana (b) moOaBistOT K MOTOKY rasa, MPOLIEAIIEr0 aBTOTEPMUYECKUI
pudopmunr, Mo xoay npornecca nocie 3rana (d), arodbl obeceynTh 3HAUYSHHE MOAYJIS
H; x CO (H2/CO) B cuHTe3-rase, m3BjeueHHOM u3 dTamna (g), B auamasone 1.9 - 2.2,

npeanouTuTeNpHO 2.0.

14.  Cnocob no modomy u3 mi. 1 - 8 u . 13, oT/iMYa0mMuiCs TeM, 9TO CUHTE3-
ras, U3BJICYEHHBIA Ha »Tarne (g), Ha JOMOJIHUTENIbHOM 3Tare NpeoOpasyioT B MPOAYKT

cuHres3a Puinepa-Tpomnia.
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