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MHTEMPALIMA ®EPMEHTALUUN N TASNPUKALINA

OBJIACTb TEXHUKA

0001 [laHHOe M300peTeHMe OTHOCUTCA K crnocobam ynydlleHus MHTerpaymm epmeHTaymm
rasa c rasngukaymen. B yactHocTu, gaHHOe n3obpeTeHne OTHOCUTCS K peLmpKynsaymm OgHOro

nnu 6onee BbIXOASALLMX NOTOKOB NOCNe npolecca hepmeHTauum rasa B NnpoLecc rasmgukayum.
YPOBEHb TEXHUKA

0002 [lo mepe yBennYeHNsi MMPOBOrO HAcCeNeHUs1 OTXOAbI, MPON3BOAUMbIE STUM HaceneHnemMm,
cTaHoBATCA Bce Gonee cepbesHon npobnemon. OAHUM M3 PELLUEHUA YTUNU3AUMM OTXOA0B
saenseTcsa rasudukaums. asmdukauyua npeacrasndetr cobon npouecc npeobpasoBaHus
OpPraHMYEeCKMX WM WCKOMAeMbIX TOMMAMBHbBIX YINEPOAUCTbIX MaTepuanoB B CUHTE3-ras,
COAEpXKaLMA MOHOOKCUA Yyrnepoga, AVUOKCuA yrnepojga u Bogopoa. lasudukayms BbIrogHO
CHWXXaEeT KONMUYECTBO OTXOAOB, KOTOPbIE NOMNaaatoT Ha CBankKy, U NPOU3BOAUT NPOAYKT, CUHTE3-
ras, KOTOpbIl MOXHO npeobpasoBaTb B MOME3HbIE NMPOAYKTbI C MOMOLLBI OZHOro unm Gonee

nocrneayoLmx npoLeccos.

0003 CuvHTes-ras, mnOMy4YeHHbld nNyTeM rasudukaymm, MOXHO WCMONb3oBaTb B paje
npoueccos, Bkrnovas cuHtes duwepa-Tponwa. CuHtes duwepa-Tponwa obecnevvsaet
KaTanuTuyeckoe rmapupoBaHnue MoHooKcuaa yrnepoga Ans nonyYyeHns pasnuyHbiX NPOAYKTOB,
BKIIIOYas yrneBOAOpPOAbl, CVMPThI UNW ApYyrue Kucropogcoaepxawyme yrnesogopoabl. OgHako
KaTtanuTuyeckue crnou B cuHtese duwepa-Tpornwa oCOBEHHO YyBCTBUTENbHbI K Pa3fUYHbIM
KOMMOHEHTaM, KOTOpPbI€ MOTYT Haxo4UTbCA B MOTOKE CUHTE3-rasa, B 3aBMCMMOCTU OT UCXOLHOro
cbipbst Ansa rasmcukayun. OaHMM U3 TakMx KOMMOHEHTOB sBNsSeTcs cepa. Ecnm cepy He
yAanuTb U3 NOTOKa CUMHTE3-rasa nepej BBeAEHMEM B CUHTE3 duwepa-Tponwa, cepa MOXET
Je3aKTMBMPOBaTh Katanmsatopbl, Heobxoaumble aAns peakyun Ouwepa-Tponwa. Takum
o6pasom, 4YTOObl NONyYnUTb NOAXOAALUMA ra3 ansa cuHTesa duwepa-Tponwa, Yyacto TpedyeTtcs

TexHomnorna macwTabHom OYUCTKU rasa.

0004 OpHon wn3 anbTepHaTuB cuHTe3dy Puwepa-Tponwa sasnseTca depmMeHTauymsa rasa.
depmeHTayuna rasa obecneumBaeT BUONOrNYECKYO PUKCaUMIO ra3os, BKMOYas CUHTE3-ras, B
oauH wunu 6onee npoayktoB. depmeHTayma rasa obnajaer psAOM  NpPeumyLiects no
CpaBHEHUIO C cuHTe3oM Puwepa-Tponwa. Bo-nepBbix, B cuHTe3e dDuwepa-Tponwa
NCnonb3yrTcs Bbicokue Temnepatypbl (150-350 °C), nosbiweHHble gasneHus (30 6ap) wu
reTeporeHHble KaTanusaropbl, TakMe kak kobanbT, pyTeHUW n xeneso. [Ana cpaBHeHWs,
dhepmeHTayma rasa npoucxoauT npu temnepartype okono 37 °C M 4yacTto nNpoBOAUTCA Npu
aTMOCEPHOM AaBMEHUU, YTO JAET 3HAYNTENbHYIO 3KOHOMUIO 3HEPIMM 1 3aTpar No CPaBHEHUIO
c cuHTtesom Puwepa-Tponwa. Kpome Toro, cuHtes duwepa-Tponwa TpedyeT OTHOCUTENBHO

dukcnpoBaHHoro cootHowenusa H,:CO B cuHTes-rase okono 2:1, Torga kak pepmeHTayua rasa
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cnocobHa nonyvate W UCMOMb30BaTb LUMPOKUW AuanasoH cybCcTpaTtoB €  pasnmMyHbIMU

CooTHoLWeHusiMn H,:CO.

0005 T[lpouecc OUYMCTKM CTOYHbIX BOJ 4acTO CoYyeTaeTca Kak Cc cuHTesom duwepa-Tponwa,
Tak U C npoueccom hepmMeHTaumm rasa. TUMUYHBIA NMPOLECC OYUCTKN CTOUHBLIX BOZA MOXET
BKNtoyatb B Cebsi HECKONMbKO OTAEMbHbIX 3TarnoB OYUCTKW, TaKMX Kak yAaneHwe npoaykTa,
aHaspobHoe cOpaxumBaHue U1 OMonormyeckoe OKkMcneHue. Takue aTanbl  OYUCTKU
npeaHasHavyeHbl ANs yAaneHust pasfnyHbiX KOMMOHEHTOB W MOMyYEHUs NOTOKa OYMLLEHHOW
BOAbl. YAaneHne 3TUX KOMMOHEHTOB 4acTo MpMBOAUT K 0OOpasoBaHUIO 3HAYUTENbHOrO
KonnyecTBa TBEPAbIX OTXOA0B. [1py OUNCTKE CTOYHbIX BOA HEOBXOAMMO yUnTbIBaTb, YTO AenaTb

C TBEPAbIMM OTX04amu, oBpasyloLWMMUCS B pesyrbTaTe npouecca.

0006 [Tomumo oOpasoBaHusi TBEPAbIX OTXOAOB, B MNpPOLECCe OYUCTKM CTOYHbIX BOA, B
YaCTHOCTM Ha JTane aHaspobHoro cbpaxuBaHusa, obpasyetrca 6Ouoras. buoras o06bIMHO
COAEPXKUT OKOMO LecTuaecatn npoueHToB (60 %) meTaHa mn copoka npoueHToB (40 %)
anokcuaa yrnepoga. KomGMHMPOBaHHOE NPOU3BOACTBO TEMMOBOW U 3MEKTPUYECKOW 3HEPIUM
unn koreHepaums 6uorasa (CHP; combined heat and power) npegcraBnsetr cobou
pacnpoCcTpaHEHHbIN cnocob ncnonb3osaHns buorasa, 0ObIMHO 3TO MPOMCXOAUT B paboTaloLlem
Ha Buorase gsuratene, rae 6uoras oKUraeTcsa ANA MnoryyYeHUss ANEKTPOIHEPTMM U NOMNE3HOro
Tenna. OgHako 6uoras COAePXKUT PasnUYHbIe KOMMOHEHTbl, KOTOpble HeobXxoAuMO yaanuTb
nepes ero wucnonb3oBaHnem B paboTawowem Ha 6Ouorase gsuratene. OAuH M3 Takux
KOMMOHEHTOB npeacraBndetr cobonm BoasHon nap. bwuoras copaepxmt BoasHOM nap,
BblpabaTbiBaeMbli C MOMOLLbIO cnocoba nonyveHus coipbs. MNepes ncnonb3osaHnem buorasa B
paboTalowem Ha Guorase gsurarene cogepxaHme BOAAHOrO napa AOMmKHO ObiTb CHDKEHO A0
JOMYCTUMOrO YpPOBHS, 4TOObI MsbexaTtb npobrnem co cropaHmem. buoras Takke copepX uT
pasnuMyHble COEAUHEHUN CEpPbl, TaKMe Kak CepOBOAOPOL, KOTOPbIN MpW CropaHuu B ABurarene
MOXET KOHLEHCUPOBATLCS C BOAOW C 0b6pasoBaHNEM CEPHOWN KUCNOTbl. CepHas kucnota nmeet
BbICOKYIO KOPPO3MOHHYIO aKTUBHOCTb M MOXET NoBpeauTb paboTtarowmn Ha buorase gsuraternb.
Utobbl m3bexate obOpasoBaHMsi CEPHOM KUCIMOTbl, MOXET ObiTb HeoOXoAMMbIM yaaneHue
cepoBogopoaa. 3arpartbl, CBA3aHHbIE C 3TUMU NpoLeccamMmn yaaneHns, Heo6XoANUMO YyUYUTbIBATb
npy NPUHATUN pelleHnin o cnocobax obpaboTkn Bruorasa, obpasyloLerocs B NPOLECCe OUNCTKU

CTO4YHbIX BOA.

0007 CoOTBETCTBEHHO, OCTaeTCsA MOTPEOHOCTb B WHTErpMPOBAHHOW CUCTEME, KOTOpas
acbbekTBHO 0OO0beguHSET rasudukauuio, epmMeHTaumMio rasa U O4YMCTKY CTOYHbIX BOZA
achbbekTmBHbIM crnocobom Takmm obpaszom, YTobbl 3PEKTUBHO obpawaTbCa ¢ BbIXOAALMMMU

noTokamu, o6pasyrLLMMIUCA B X04e npolecca.

CYWWHOCTb U3OBPETEHUA



0008 W3obpeTeHne obecneunsaeT cnocob ynydlleHns MHTEerpayumn npouecca epmMmeHTaymm
rasa c npoueccom rasmukalum, NocpeacTBOM KOTOPOro Mo MEHbLLEN Mepe YacTb OZHOMO UNn
fonee BbIXOASALMX MNOTOKOB B pe3ynbrare npouecca gepMeHTayun rasa BbIASNSAT U
HanpaensAlT B npouecc rasudukaymn. B KOHKPETHbIX BapuaHTax peanusauumu BbIXOASALLMA
noToK BbIOpaH M3 rpynnbl, cCocTosAwen m3: Guorasa, obpasyloerocsa B MNpoLecce OYUCTKM
CTOYHbIX BOJ, OCTaTOMHOro rasa, ofpasywouweroca B npouecce epmeHTaymu,
HEeMcnonb30BaHHOrO CuUHTE3-rasa, obpasylowerocs B npouecce rasuvcbuvkayum, MUKPOOHON
Brnomacchl, obpasyroLencs B npouecce hepmeHTaumm, MUKpobHon Guomacckl, obpasyoLlencs
B MPOLECCE OYUCTKM CTOMHbIX BOJ, HEOUMLLEHHOrO 3TaHoMa, Mofy4aemoro B Mpouecce
BblAENEHUS NPOAYKTA, CUBYLUHOrO Macna, rnony4aemoro B Mpouecce BblAENEeHUs1 NPOAYKTa,
BOAbl, O0E€AHEHHON MUKPOBOHOM OuUOMAaCCON, CTO4YHbIX BOA, OOpasylmxcs B npouecce

chepmeHTaLMK, 1 OCBETNEHHOW BOAbI, NOMy4YaeMol B NPOLECCe OYMUCTKM CTOUHbIX BOA,.

0009 B ogHOM wunu 6Gonee npeanovTUTENbHbLIX BapuaHTax peanusayum B npouecce
depmeHTaymMm  ucnonb3yloT oauH unm  B6onee  C1-puKCUpYOWMX  MMUKPOOPraHM3MOB,
noaxogawmx ans depmentaymm C1-cogepawero rasoobpasHoro cybctpara, Takoro Kak
CVHTE3-ra3, MOSfyYeHHbIM MOCPEeACTBOM rasudukauuun. B Tex BapuaHTax peanusayun, B
koTopbIx C1-pukcupyrowmn MukpoopraHmam BblbpaH K3 rpynnbl, coctoswen us Moorella,
Clostridium, Ruminococcus, Acetobacterium, Eubacterium, Butyribacterium, Oxobacter,
Methanosarcina w  Desulfofomaculum. TpeanoyTUTENbHO, MUKPOOPraHusmMm  SBRAeTCS
npeacrasutenem poga Clostridium. B onpeaeneHHbIX cnyvyasx MUKPOOPraHuam npeacraBnseT

cobown Clostridium autoethanogenum.

0010 B pasnuuHbiX BapuaHTax peanusayuMum No MEHbLUEN Mepe 4acTb MO MEHbLUEN Mepe
O4HOrO BbIXOASLLEro NoToka NoABepraroT rasudukaymm 4ns nonyyeHns notoka cuHTes-rasa. B
OMNpeAEneHHbIX Crny4yasXx MHOXECTBO BbIXOASALUMX MOTOKOB rasnuumpyroT Anst NonyYeHus
notoka cuHTes-rasa. [lpegnoytuTenbHO, MO MeEHbLIEW Mepe [ABa BbIXOAALWMX MNOTOKA
rasmuumnpyoT Ans NoryvYeHus noTtoka CuHTes-rasa. MpeanodTUTENbHO, MO MEHbLUEN Mepe
OAWH BbIXOAALMIN NOTOK U3 npouecca PepMeHTauum U No MeHbLUEN MEPE OAUH BbIXOAALLMN
MOTOK M3 MpOoLEeCcCa OYUCTKM CTOUHbIX BOA rasnuuympyroT NS NONyyYeHns notoka CUHTe3-rasa.
Mo MeHbLen mepe YacTb MOTOKa CUHTE3-rasa npeanovYTUTENbHO HanpasnaAlT B npouecc

chepmeHTaLMmn 4ns NonyYyeHns og4Horo unmn 6onee NpogyKToB U/MN NOBOYHbIX NPOAYKTOB.

0011 B KOHKpETHbIX BapuaHTax peanusayun MUKpobHyto 61omaccy, Nony4YeHHy B npouecce
dhepmeHTaymm, HanpasnsalwT B npouecc rasndukauymn. B pasnnuHbix cnyvasx no MeHbLUen
Mepe 4actb MUKpPOOHOW Guomacchl, NONMy4Y4EHHOW B Mpouecce thepmMeHTaumm, cywaTt nepeg
nogayen B npouecc rasudukayun. B onpegeneHHbiX cryyaax no CywecTBy BCHO MUKPOOHYIO
Buomaccy, NOny4YyeHHylo B Mnpouecce depmMeHTauun, cywaTt nepej nojadyen B npouecc

rasmdukaymu.
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0012 B KOHKpPEeTHbIX Crny4yasix Mo CywecTBy BCH MUKPODHYKO OGuomaccy, MOMyYEeHHY B
npouecce depmeHTayumn, nNuMbo NOBTOPHO WCMNOML3YIOT B npouecce depmeHTayum nocne
nony4YeHnsa npoaykra, nubo obpabaTtbiBaloT C MOMOLLbIO MPOLECCa OYUCTKM CTOYHbIX BOA, U/Unu
HanpasnAT B Npouecc rasvdukayum Ans nornyvyeHna cuHtes-rasa. B onpegeneHHbix cny4vaax
B npouecc rasndukayum noctynaet no meHbwen 20 %, no mexbwen 30 %, no meHbLuen 40 %,
no meHbLen 50 %, no meHbLen 60 %, no meHblen 70 %, no meHbluen 80 %, NO MEeHbLUEN
90 % munkpoOHoOM Buomaccbl MNM MO CywecTBy Bcs MUKpobHas Ouomacca u3 npouecca

dhepmeHTaymn.

0013 B KOHKpETHbIX BapuaHTax peanusayum MUKpobHyto Bromaccy, Nony4YeHHyo B npouecce
OYMCTKM CTOYHbIX BOZ, HanpaenaAwT B npouecc rasvdukaymm. MukpobHyro 6Gunomaccy,
obpasyoLyoca B MPOLECCE OYUCTKM CTOYHBIX BOA, MOrYT, MO MEHbLUEW Mepe YacTUYHO,
nony4aTtb B pesynbTare npoyecca ¢ Ucnonb3oBaHmem aHaspobHoro Guopeakropa B npouecce
OYNCTKN CTOYHbIX BOZ,. B pasnuyHbIxX Criy4asx no MeHbLUeNn Mepe YacTb MUKPpOGHOM Bromaccl,
MOMyYEHHYIO B TMpPOLECCe OYUCTKM CTOYHbIX BOA, Cywar nepej nogayen B npouecc
rasudukaumn. B onpegeneHHbIX cnyyasx no Cywlectsy BCHO MUKpobHyo ©Guomaccy,
MOMYyYEHHYIO B TMpPOLECCe OYMUCTKM CTOYHbIX BOA, Cyllar nepej nojayen B npouecc

rasmdukaymmn.

0014 B onpeaeneHHbIX BapuaHTax peanusaymm no MeHbLUen Mepe 4yacTb BOAbl, 06egHEHHON
MUKpoBHOM Buomaccon B npouecce hepMeHTaymMm, HanpasnawT B npouecc rasmdpukaymn. B
pasnuuHbIX cnydasx Bogy, OOeAHEHHY MUKpobHom Buomaccon, HanpasnalT B Npouecc
rasudpmkaumm ans ysenunyeHuns cootHoweHns H,:CO B noToke cuHTes-rasa. [MpeanoyTuTensHo,
Mo MeHbLUEN Mepe YacTb BOAbl, 06egHEHHON MUKPOOHOK BrMomMaccon, HanpasnsalT B NpoLecc
rasmdukauymm ans ysenumyerHms cootHowenus H,:CO B noToke CuHTes-rasa fO MO MeEHbLUEN
mepe 2:1, N0 MeHbLuen mepe 3:1 unm no MeHbLen mepe 4:1. HanpasnexHne Bogbl, 06eaHEHHON
MUKpoBHon Buomaccon, B npouecc rasmdukayum, B KOTOpom cootHoweHne H,:CO B noTtoke
CMHTE3-rasa yBEnuMYMBaETCs, MOXET MPUBECTU K YBEMNUYEHMIO CENEKTUBHOCTU MO 3TaHony,
MonMy4YeHHOMY B npouecce epmeHTaunn rasa, CHWKEHWIO CENEKTMBHOCTU MO MONYyYEHUIO
MUKPOBHOW BUOMACCHI, CHUKEHMIO NOTPEONEHNs BOAbI B pesynbTarte peakuyum epmMeHTaymm

nwwvnm YMEHbLUEHNIO OTBOAMMOIo NOTOKa B NpoLecce OYUCTKUN CTOYHbIX BOA.

0015 B onpepeneHHbIX BapuaHTax peanu3auyuMym no MeHbLUEN Mepe 4acTb CTOYHbIX BOA,
obpasyomxca B npouecce epmMeHTauyuu, HanpasnslT B Npouyecc rasvdukaymn. 3tn
CTOYHbIE BOAbI MOryT cogep)xatb OAWH unu BGonee npoaykToB W/mnu NoBOYHbIX MPOAYKTOB,
BkMovasi, 6e3 orpaHnvyeHun, MUKpPoBHyo Buomaccy. B pasnuuHbIX Criydasix CTOYHblE BOAbI,
obpasywLlpmecs B npouecce epmMeHTauun, HanpaenaAwT B npouyecc rasudukayum ans
nosblWeHna cootTHoweHnsa H,:CO B noToke cuHTes-rasa. [pegnoyTutensHo, N0 MeHbLUEN Mepe

4acTb CTOYHbIX BOJ, ObpasylLmxcs B npouecce epMeHTauuMu, HanpaensioT B Mpouecc



rasudukaumm ans yeenuyeHus cootHoweHua H,:CO B noToke cuHTes-rasa JO MO MeHbLUEN
mepe 2:1, Nno meHbwen mepe 3:1 mnu no meHbwen mepe 4:1. HanpaBneHue CTOYHbIX BOA,
obpasyoLmxca B npouecce pepmMeHTaumm, B NpoLecc rasudukayum, B KOTOPOM COOTHOLLEHME
H,:CO B notoke CvHTE3-rasa yBenuyMBaeTCs, MOXET NPUBECTM K YBEMNUYEHMWIO CENEKTUBHOCTU
no 3TaHomny, MOMy4YeHHOMY B npouecce hepMeHTauum rasa, CHUKEHWIO CEeneKkTUBHOCTU Mo
NONYYEHUIO MUKPOOHOM GMOMACCHI, CHWDKEHMIO MNOTPeOneHus BOAbl B pes3ynbTare peakuum

hepmMeHTaLMN WM YMEHBLLEHUIO OTBOAMMOrO NOTOKA B MPOLECCe OYUCTKM CTOYHbIX BOA,.

0016 B onpeaeneHHbIX BapMaHTax peannsagum no MeHbLIEen Mepe YacTb OCBETNIEHHOW BOAbI,
norly4aemMon B MpoLecce OYMCTKM CTOUHbIX BOJA, HampaensiloT B npouecc rasudukauyuun. B
PasnMYHbIX Cryyasx OCBETNEHHYK BOAY, MONy4YaeMytd B MPOLECCE OYMCTKM CTOYHbIX BOA,
HanpaBnNAT B NpoLecc rasndukaymm 4na nosbiweHns cootHoweHns H,:CO B noToke cuHTEs-
rasa. [NpeanoyTUTENbHO, MO MEHbLLUEA Mepe 4YacTb OCBETNEHHOW BOAbl, MOMy4YaemMou B
npouecce OYUCTKM CTOUYHbIX BOA, HanpasnsloT B MNpoLecC rasudukayumn ana yBenuYeHWs
cooTHoweHust H,:CO B noToke cMHTE3-raza A0 No MeHblwen mepe 2:1, no meHbwen mepe 3:1
Unu no MeHbwen mepe 4:1. HanpaBneHne OCBETNEHHOW BOAbI, MONy4aemMon B npouecce
OYMCTKM CTOYHbIX BOA, B npouecc rasmdukauum, B KOTOPOM COOTHowweHue H,:CO B noTtoke
CVHTE3-rasa yBENUUYMBAETCH, MOXET MPUBECTU K YBEMNUYEHUIO CEMEKTUBHOCTU MO 3TaHony,
NMOMy4YeHHOMY B Mpouecce epmMeHTaumm rasa, CHWKEHUIO CENEKTUBHOCTU MO MOMyYEHUIO
MUKPOBHON BuoMacchl, CHUKEHWIO NOTPebnNeHns BOAbI B pesynbTate peakuun epmeHTayum

nvnm YMEHbLUEHNIO OTBOAMMOIo NOoTOKa B NpoLecce OUYNCTKMN CTOYHbIX BOA,.

0017 T[MpeanoYTUTENBHO, NO MEHbLUEN MEpPE 4acTb MO MEHbLUEN Mepe OLHOro BbIXOASLLEro
noToka u3 npouecca epMeHTauMm Wunum npouecca OYUCTKM CTOYHBbIX BOZ, 3aMEHSIOT Mo
MEHbLLEN MEPEe YaCTblO TEXHONMOrMYECKOW BOAbI, Heobxoaumon 4nsa npouecca rasndukaymn. B
OnpeaeneHHbIX Cry4Yasx KONMMYEeCTBO TEXHOMOrM4Yeckon BoAbl, HEOOXOAMMOW Ans npouecca
rasuukaunn, CHWKaKT MO MeHbLUEn Mepe Ha 45 npoueHToB. 10 MeHbLen Mepe B OfHOM
BapuaHTe KONMUYECTBO TEXHOMOrMYECKOM BOAbl, HEOOXOAMMOW ANs npouecca rasvdukaymu,
CHmxaT Ha 45-100 npoueHTOB. B onpeaeneHHbIX BapuaHTax peanusauum KONUYecTBO
TEXHOMOTMYECKON BOAbI, HEODXoAUMOW Ans npouecca rasudukaumm, CHwKalT Ha 45-75
npoueHToB, 55-75 npoueHTos, 65-75 npouyeHToB, 55-100 npoueHToB, 65-100 NPOLEHTOB UMK
75-100 npoueHTOoB.

0018 B onpeaeneHHbIX cnyyasx MO MEHbLIEA MeEpEe 4YacTb MO MEHbLUEW MEpe OLHOro
BbIXOASALLEro NOTOKa BBOAAT B NOTOK CUHTE3-rasa, NonyYeHHbI B npouecce rasudukayumn, ans
CHWXXEHUA TemnepaTtypbl MnoToKka CuHTes3-rasa. [lpeanoyTUTEnbHO, BbIXOAALWMA  MOTOK,
BBOAWMbIN B NMOTOK CUHTE3-rasa, Nony4YeHHbIA B npouecce rasudukaymm, BbidnpairoT 13 rpynmbl,
COCTOSILLEN U3. BOAbl, 06eaHEHHON MUKPOOHOW BMoMaccon, CTOUHbIX BOZ, oBpasywmxcs B

npouecce epmeHTauun, U OCBETNEHHOW BOAbl M3 YCTAHOBKM ANS OYUCTKU CTOMYHbIX BOA.
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MpeanoyTUTENBLHO, TeMnepaTypy MNOTOKa CUHTE3-rasa CHWXKAKT Mo MeHbllen mepe Ha 100
rpagycos no Lenbcuo. 10 MeHbLUENn Mepe B OLHOM BapuaHTe peanusayum Temnepatypa
noToKka CWHTE3-rasa, BbIXOAALWEro M3 npouecca rasudukayumn, coctasnser ot 800 °C po
1200 °C. T[lpeanoytuTenbHO, TemnepaTtypy MOTOKa CUHTE3-rasa CHWKalT B JAuanasoHe
Temnepartyp, NoAXoAAWEM AN JanbHENLWen OYNCTKN rasa nunm pepmeHtTayun. B pasnmnyHbix
crniydyasx BBEAEHWE MO MEHbLUeW Mepe OAHOro BbIXOASLIEro NOTOKa B MOTOK CUHTE3-rasa

BbINONHAKOT An4 yaaneHuna no MEHbLLEN mepe OoAHOWM YacTulbl U3 NOTOKa CUHTE3-rasa.

0019 B onpeaeneHHbIX cny4yasx NnoToK CUHTE3-rasa 4YacTUYHO nogasnstoT. [peanoyTUTensHoO,
MOTOK CUHTE3-rasa YacTUYHO MOAABMSIOT MyTEM BBEAEHUSA OAHOro unu 6onee BbIXOAALMX
MOTOKOB B MOTOK CUMHTE3-rasa, npuvdem oauH unn 6onee BbIXOAALMX NMOTOKOB BbiOUparoT n3
rpynnbl, COCTOSALWENn w3 Boabl, oOegHEHHOW MUKPOOHOM Onomaccon, CTOYHbLIX BOA,
obpasyLmxca B npoyecce pepmMeHTaynm, N OCBETIIEHHOW BOAbl U3 YCTAaHOBKN ANSI OYUCTKU
CTOYHbIX BOA. B pasnuuHbix BapmaHTax peanusayum 4acTU4HOe NnojaBneHne noTtoka CUHTEe3-
rasa CHWKaeT Temnepatypy notoka cuHTes-raza go 700-800 °C. B pasnuuHbIXx BapuaHtax
peanusayum ANA 3TOr0 CHWXKEeHMs Temnepartypbl Tpebyetca npubnusntenbHo 1,2 TOHHbI
TexHonormyecko Bogbl Ha 10 000 Hwm® noaaBneHHOro cuHTes-rasa, HauvHas ¢ 1000 °C.
MpepnoytuTenbHO, NO MeHbwen mepe 20 %, no meHbwen mepe 30 %, MO MEHbLUEN Mepe
40 %, no meHbLuen mepe 50 %, no meHbLen mepe 60 %, No MeHbLen mepe 70 %, N0 MEHbLUEN
mepe 80 %, no meHbwen mepe 90 % TEXHOMOrMYEeCKOM BOAbI UMW MO CYLWECTBY BCHO 3Ty
TEXHOMOrMYECKy0 BOAY 3aMEHSIOT NyTEM BBELEHUS OAHOro unm 6onee BbIXOAALLMX NOTOKOB B

NOTOK CUHTE3-rasa.

0020 B onpeaeneHHbIX  cnyyvyasx MNOTOK  CUHTE3-rasa  MOMHOCTbIO  MOAABMSAIOT.
MpeanoYTUTENBHO, NOTOK CUHTE3-rasa NOMHOCTBLIO NOAABNAT NMyTEM BBELEHUS O4HOro Unu
fonee BbIXOAALMX MOTOKOB B MOTOK CUHTE3-rasa, npuydemM oauH mnn Bonee BbIXOASALMX
NMOTOKOB BbIOMPAOT M3 TPyMnbl, COCTOSLWEN U3 BOAbl, 00efHEHHON MUKpoOHOM Guomaccown,
CTOYHbIX BOJ, obpasyowmuxcs B npoyecce pepMeHTaUnn, N OCBETNEHHON BOAbl U3 YCTaHOBKM
AN OYNCTKM CTOYHbIX BOA. B pasnuuHbix BapmaHTax peanusayum nonHoe nojgaBrieHne notoka
CVHTE3-rasa CHWKaeT Temneparypy noToka cuHTes-rasa Ao meHee yem 300 °C. B pasnnyHbix
BapuaHTax peanusauyuu Ans 3TOro CHWKEeHWs Temnepartypbl Tpebyetrca npubnusutensHo 4
TOHHbI TEXHOMOrMYecko Boabl Ha 10 000 Hm® nogaBneHHoro cuHTes-rasa, HaumHas ¢ 1000 °C.
MpepnoytuTenbHO, NO MeHblwen mepe 20 %, no meHbwen mepe 30 %, MO MEHbLUEN Mepe
40 %, no meHbLen mepe 50 %, no meHbwen mepe 60 %, No MeHbLen mepe 70 %, N0 MEHbLUEN
mepe 80 %, no meHbwen mepe 90 % TEXHOMOrMYECKOW BOAbI UMW MO CYLWECTBY BCHO 3Ty
TEXHOMOrMYECKY0 BOAY 3aMEHSIOT NyTEM BBELEHUS OLHOro unm 6onee BbIXOASALMX NOTOKOB B

NOTOK CUHTE3-rasa.

0021 B KOHKpeTHbIX BapumaHTax peanusauyum no MeHbLen mepe dacte Ouorasa,
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obpasytoLlerocs B npoLecce OYUCTKM CTOUHbIX BOA, HaMpasnsawT B npouecc rasmdukaguu.
OToT 6uoras MOXeT coaepxatb OoAuH unu Bonee KOMMOHEHTOB, BbIOPaHHbIX W3 rPYNMbl,
COCTOALLEN U3 MEeTaHa, AUoKCuaa yrrnepoaa, MOHoOOKCuaa yrnepoaa, ammmaka u CoeuHeHus
cepbl. B pasnnyHbIX cny4asx 3To coefuHeHue cepbl npeacrasnser cobon ceposogopos. 1o
MEHbLLEN Mepe B OAHOM BapuaHTe peanusayum rnoras cogepxut okono 60 npoLeHToB MeTaHa
n okono 40 npoueHTOB auokcuaa yrnepoga. o MeHblen mMepe B OAHOM BapuaHTe
peanusayum 6ruoras coaepXuT okono 65 NpoLeHTOB MeTaHa 1 okono 35 NpoueHToB guokcunaa

yrnepoga.

0022 B KOHKpPEeTHbIX BapuaHTax peanu3ayam no MeHbLen mMepe YacTtb Ouorasa,
obpasyloLlerocss B MpoLEeCcCe OYUCTKM CTOUHbIX BOZ, MCMONb3yeTCcs B KayecTBE€ MCTOYHUKA
Tenna. [peanoyTntensHO, NO MeHbLUEN Mepe yacTb Buorasa, obpasylllerocs B npouecce
OYMCTKM CTOYHbIX BOA, UCMOMb3YIOT B KA4ECTBE MCTOYHMKA Harpesa B npouecce rasudukaymm.
B pasnumyHbix criyqasix no MeHbLlen Mepe 4vacTb 6uorasa, HanpaeBnsieMoro B NpoLecc
rasudukaymm, NCrnonb3yloT B KAYECTBE NCTOYHUKA Harpesa AN MMaBneHUst No MEHbLUEN Mepe
yactu wnaka, obpasyroujerocs B npouecce rasudukaymm. B ogHom unmn Gonee BapuaHTax
peanu3aymm 6uoras, nony4yaembli B NPOLECCE OYMCTKN CTOUHbIX BOA, HanpasnsoT B NpoLece
yAaneHnsi onpeaeneHHbIX BELWECTB nepes OTnpaBkon B npouecc rasndukauymn. B pasnnyHbix
cnyyasix mpouecc yganeHusi BKMYaeT OoAMH unu Bonee Moaynen ypaneHus, CnoCoOHbIX
yaanate, npeobpasoBbiBaTb W/MUNN  CHWXKaTb KOMWYECTBO MO MEHbLUEN Mepe OAHOro
KOMNOHeHTa B noToke 6wuorasa. [lpeanoyTuTenbHO, B nNpouecce YyaaneHus yzansitoT no
MEHbLUEN Mepe 4acTb NO MEHbLUEN MEpPe OAHOro CoeaAuHEHMs cepbl U3 NoToka buorasa nepes

HanpaBneHem noToka Guorasa B NPOLECC rasngmkalmm.

0023 B KOHKpEeTHbIX BapuaHTax peanusayuyM no MeHblUel Mepe 4acTb MeTaHa B Ouorase
noasepraetcsa pudopmuHry ¢ nonydeHnem CO u H, nocne npoxoxaeHus rasmdukaymm B
npoyecce rasudukaymn. B pasnunyHbiXx cnyvasx MeTaH BCTynaeT B peakyvmio C Bharow,

CoAepIKaLLelcs B CUHTE3-rase, C NonyyYeHnem MOHOOKCHAA yriepoaa v Bogopoaa.

0024 B KOHKPETHbIX BapuaHTax peanusauyum no MEHbLUEW Mepe 4acTb OCTaTOYHOro rasa,
obpasytoLlerocs B npouecce pepmMeHTaLun, HEMCNONb3OBAHHOIO CUHTE3-rasa, Nnony4aemoro B
npoyecce rasuukayumn, HEOYULEHHOro 3TaHona, nony4YaemMoro B Mpouecce BblheneHus
npoAaykTa W/unM CUMBYLIHOMO Macna, nosiy4aemoro B npouecce BblAENeHUs NPOAYKTa,
NCMNONb3YIOT B KAYeCTBE UCTOYHWUKA Harpesa. [1pefnoyTUTENbHO, NO MEHbLUEW MEpe YacTb Mo
MEHbLUEN MEpe OAHOro0 M3 3TUX BbIXOASALMX MOTOKOB MCMOMb3YIOT B KayeCTBE WMCTOYHUKA
Harpeesa B npouecce rasudukauymn. B pasnuuHbix cnydasx no MeHbLIEW Mepe 4acTb no
MEHbLLUEN Mepe O4HOro N3 3TUX BbIXOAALLUX NOTOKOB HANPaBnsaoT B NpoLecc rasmdukaymm ans
NCNONb30BaHMA B KaA4yeCTBE MCTOYHMKA Harpesa ANda NraBfeHUs MO MEHbLUEW Mepe 4acTu

wnaka, obpasytowjeroca B npouecce rasudukaumm. B ogHom wnu Gonee BapuaHTax



peanu3aymmn 3T BbIXOASALUME NOTOKM obpabaTbiBaloT B Npouecce yganeHus nepes oTnpaBkon
Ha npouecc rasudukaymn. B pasnuuHbIX cnydasx nNpouecc yaaneHus BKIOYaeT OAWH unn
bonee wmoaynen ypaneHusi, CnocobHbIX yaansaTb, npeobpasosBbiBaTb W/WMNAM  CHUMXAaTb

KONMUYECTBO MO MEHbLLEN mMepe 04HOro KOMNOHeHTa B BbIXOAALLEeM NOTOKE.

0025 [TomumO HanpaBneHUs MO MEHbLUEN Mepe 4YacTM OCBETNEHHOW BOAbI U3 npouecca
OYMCTKM CTOYHbIX BOA B MpOLECC rasudukaymm, N0 MeHbLUEA MEpPe YacTb OCBETIIEHHOW BOAbl,
obpasyolenca B nNpouecce OYMCTKM CTOYHbIX BOA4, MOXET ObiTb HanpasneHa B npouecc
hepmeHTaymn. B KOHKPETHbIX Cryyasix no CyL|ecTBy BCIO OCBETNEHHYIO BOAY, 0OpasyroLlyrocs
B MPOLECCe OYUCTKM CTOYHbIX BOA, PELUMPKYNMPYIOT UnNn B npouecc rasudukauyum, wuvnu B
npouecc cdepmeHTaunn. B onpepeneHHbIX criydasax B npouecc rasmdukayum noctynaer no
mMeHblen mepe 10 %, no meHbwen mepe 20 %, no meHbwen mepe 30 %, N0 MEHbLUEN Mepe
40 %, no meHbLuen mepe 50 %, no meHbwen mepe 60 %, No MeHbLer mepe 70 %, N0 MEHbLUEN
mepe 80 %, no meHbwen mepe 90 % OCBETNEHHOW BOALI UMM MO CYLLIECTBY BCA OCBETIIEHHas
BOAQ, Nony4yaemas B Mpouecce OYMCTKU CTOYHbIX BOA. B onpeaeneHHbIx cnyvasx B npouecc
hepmeHTaumMm noctynaeTt no meHbwen mepe 10 %, no meHbwen mepe 20 %, NO MEHbLUEN
mepe 30 %, no meHbwen mepe 40 %, no meHbwen mepe 50 %, no meHbwen mepe 60 %, no
mMeHbLen mepe 70 %, no meHbien mepe 80 %, no meHbwen mepe 90 % OCBETNEHHOW BOAbI

nnn no CyulecTtsy BCA OCBETNEHHAA BOAa, nofydaemMmad B npouecce O4YNCTKMU CTOYHbIX BOA.

0026 [lpegnoyTUTENbLHO, B Mpouecce OepMEHTALUN UCMOMb3YIOT MO MEHbLUEN MEpe 4acTb
CVHTE3-rasa, nony4aemoro B rnpouecce rasvdukaymm, Ana noryvyeHna oaHoro unu Bonee
BMAOB TOMMMBA MWINU XUMWUYECKMX BewjecTB. [10 MeHblle Mepe OAWH M3 NPOAYKTOB,
norny4aemMmbix B npouecce depmeHTayumn, MoxXeT ObiTb BbiOpaH W3 rpynnbl, BKAOYaOLEN:
ataHon, auetart, OytaHon, 6ytupar, 2,3-6ytadguon, 1,3-6ytananon, naktar, 6yteH, OyTaauven,
METUNITUIMKETOH, 3TUMEH, aueToOH, W30NPOMNaHon, nunugbl, 3-rMapPONPONMOHaT, TEPMeEHbI
(Bkntovyasn, ©e3 orpaHU4YeHusi, U3ONPEH), >KUPHble KUCNoTbl, 2-OyTaHon, wn3o00yTuneH,

nsobytanon, 1,2-nponaxHguon, 1-nponaHon n C6-C12 cnupThbl.

0027 B ogHom unn Gonee BapuaHTax peanu3ayum Nno MeHbLUEN MEpe 4acTb MUKPOOHOW
fuomacckl, nony4yaemon B npouecce depmeHTayun, MoxeT ObiTb npeobpasosaHa B Genok

oaHokneTouvHbIX (SCP; single cell protein).

0028 B pasnmuHbIX Cry4asix o MEHbLUEN MEpe YacTb O4HOro unm 6onee BMa0B TONNMBA UMK
XUMUYECKUX  BELUECTB  OTMPaBnAldT B Mpouecc  BTOPUYHOrO  npeobpasoBaHus.
MpeanoYTUTENBEHO, B NpoLecce BTOPUYHOro npeobpasoBaHUa AOMNOMHUTENBHO npeobpasyoT
No MeHbLUeW Mepe 4YacTb oAuH unu bonee BMAOB TOMMMBA WNN XUMUYECKMX BELLECTB MO
MEHbLUEN Mepe B OAWH KOMMOHEHT JAU3ENbHOro TOMnuMBa, TOMMMBa ANSA  PeakTUBHbIX

asurarenen, 6eH3nHa, NponuneHa, HemnoHa 6-6, pes3nHbl W/nunm cmon.
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0029 B ogHom mnu Gonee BapuaHTax peanusauyuM CUHTE3-ras, noryvYaembld B npouecce
rasudukaumy, HanpasnalwT B MNpouecc yjaneHws nepej HanpasneHnem B npouecc
depmeHTaymm. B pasnuyHbix cnyvasx npoyecc yaaneHusa BKIoYaeT oguH unm bonee mogyneu
yAaneHus, cnocobHbIX yaanatb, npeobpasoBbiBaTb WUNU CHUXKAaTb KONMUYECTBO MHMMOUTOPOB

MMKPOBOB W/UN MHIMBUTOPOB KaTanm3aTopoB, COAEPKALLMXCA B NOTOKE CUHTE3-rasa.

0030 [peanoyTUTENLHO, no MeHbLLEN mepe OJVH KOMIMOHEHT, YyAaneHHbIN,
npeobpas3oBaHHbIA NN CHWKEHHBIA B NOTOKE CUHTE3-rasa B npouecce yaaneHus, BbidpaH 13
rpynnbl, BKMHOYAOLWEN: COEAUHEHUSsI Cepbl, apoOMaTUYECKMe COEAUHEHUS, ankuHbl, ankeHbl,
arkaHbl, orneduHbl, cCoeauHeHNa asoTa, pocopcoaepalime CoeanHEHN, TBEPAbIE NPUMECH,
TBEPAbIE 4YaCTULbl, KWACMOPOA, TranoOreHMpPOBaHHbIE COEAVHEHUS, KPEMHUACOAepKalymne
COeAuHeHNs, KapOOHUnbl, MeTanmnbl, CNUPTbIl, CNOXHble 3UPbI, KETOHbI, MNEPOKCUAbI,

anbaernabl, 3upbl U CMOnbI.

0031 [lpeanoyTUTENBHO, MO MEHbLUEN MEPE OAUH MOAYNb yAaneHnsa MOXeT ObiTb BbIOpaH 13
rpynnbl, BKMOYaOLWEN: MOAYNb TMAPONU3a, MOAYNb YAANEHUA KUCNOro rasa, MOAYMb
AE30KCUreHNPOBaHNS, MOAYIMb KaTanuTU4eCcKoro rmapupoBaHus, MOAYMb YAaneHus 4YacTtud,
MOAYMb YAaneHua xnopuga, Moaynb yAaneHws CMOn U MOAYMNb OYUCTKA OT LMAHMUCTOro
Bogopoaa. B pasnuuHbix crnyyasx npouecc yaaneHusa BKMNIOYaeT MO MEHbLUEW Mepe ABa

MOAYNS yaaneHus.

0032 [aHHOe wun300peTeHMe MOXET AONONHUTENBHO obecneymBaTb YBEMUYEHME W/UNK
CHWXEHWe [aBfneHus MnoToka CUHTe3-rasa B OfHOW wnn 6onee Touykax OCYLUECTBNEHUS

npouecca.
KPATKOE OMUCAHUE TIPAONYHECKNX MATEPUAIIOB

0033 Ha dwur. 1 nokasaHa cxema uWHTerpauuMm npouecca, usobpaxkarowas WHTEerpayuto
npoyecca rasmgpukaymm, npouecca epmMeHTaymm rasa, npouecca BblAENEeHUA NpPOoAyKTa U

npouecca O4YUCTKN CTOYHbIX BO4 B COOTBETCTBMU C OAHUM aCNeKTOM AaHHOro I/I306peTeHI/I9|.

0034 Ha dwr. 2 nokasaHa cxema WHTerpauum npouecca, npeacrtasneHHas Ha dwur. 1,
AOMOMHUTENBHO BKMKOYaKLWas npouecc yganeHus Mexay npoueccoMm rasudukaymm wu

npoueccom hepmeHTaLum rasa, B COOTBETCTBUM C O4HUM acnekToM AaHHOro n3obpeTeHuns.

0035 Ha dwr. 3 nokasaHa cxema WHTerpauumn npouecca, npeacTasneHHas Ha dur. 2,
AOMOMHUTENBHO BKIOYAOLWaa NpoLecc yaarneHus nocrne npouecca OYUCTKM CTOYHbIX BOA, B

COOTBETCTBUM C OAHMM aCneKToOM JaHHOro U3obpeTeHums.
NnoagPOBHOE ONMUCAHVNE N3OBPETEHUA

0036 ABTOpbl M300peTEeHMs1 onpejenunn, 4YTO MWHTerpayusi npouecca gepmeHTaumm wu

npouyecca OYUCTKA CTOYHbIX BOJA C MPOLECCOM rasvduvkayum, nocpescTBOM KOTOPOW
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BbIXOASALLMIA NOTOK HMXKE MO MOTOKY OT npouecca epMeHTauum peLmpKynupyeTcs B npouecc
rasucukaymm n cnocobeH obecneunTb CyllecTBEHHble nMpevmyLlecTBa Ans 3PEKTUBHOCTU

oaHoro nnm 6onee NpoLeccos.
OnpedeneHus

0037 Ecnn He ykasaHO WHOe, cneaywwme TePMUHbI, UCMONb3yEMbIE B AaHHOM OMUCaHUW,

MMEKT NnpuBeaeHHbIE HWXKE 3HaYeHWA.

0038 TepmuHbl «noBbiWEHNE 3PMEKTUBHOCTM», «NOBbILWWEHHAA 3MHEKTUBHOCTE» U T. M.,
KOraa OHW NCMNONb3YKTCS B OTHOLLEHMM NpoLecca hepmeHTanmm, BKkoYaroT, 6€3 orpaHnyeHnn,
yBEMNYEHNE OAHOM MM Oonee CKOPOCTENW pPOCTa MUKPOOPraHM3MOB, KaTanusnpyrolmx
hepmeHTaymio, pocta Wunm CKOpoCTM NOMyYEHUS NPOAYKTa NPU NOBbILUEHHbIX KOHLEHTpaymax
npoaykra, yBenuyeHne obbvema Tpebyemoro npoaykra, MOnyvYeHHOro Ha obbem
notpebnsemoro cybcrpara, yBenUYEHME CKOPOCTU MOMYYEHUS WMAW YPOBHSA MOMNyYEHUS
Tpebyemoro npoaykrta n OTHOCUTENBHOrO cogepkaHmsa Tpebyemoro nonyyYyeHHoro nNpoaykTa no
CPaBHEHMIO C APYrMMM NOBOYHLIMM NPOAYKTAMU hePMEHTaLUMN, CHUXKEHUE KONMUYECTBA BOAbI,

notTpebnsaemon B NPoLECCe, U CHIDKEHME KONMMYECTBA JHEPIUM, UCMONb3YEMOK B NpoLecce.

0039 TepmuHbl «nNOBbILEHNE 3MEKTUBHOCTU», «NOBbIWEHHAA 3MEEKTUBHOCTE» WU T. M.,
KOrga OHW UCMOMb3YIOTCA B OTHOLUEHMM npouecca rasudukagmm, BkrovaroT, 6e3 orpaHuyeHun,
yBEnMYEHMEe KOMMyecTBa CUHTE3-rasa, nony4aemoro B Mpouecce, CHWKEHME KonmnyecTsa
nojasaemMon BOAbl, WCMOMb3yEMOW B npouecce, ONTUMMU3aLMIO MOTOKa CUHTE3-rasa Ans
dhepmeHTaymm rasa, CHKeHE BbIOPOCOB NAPHMKOBBIX ra30B U CHMKEHME KONMUYECTBA IHEPIUK,

BKMtouasi, 6€3 orpaHnyYeHnin, BHELLHEE TOMMMBO, UCMONb3YEMOe B NMpoLiecce.

0040 TepmuHbl «nOBbIWEHNE 3MEKTUBHOCTM», «NOBbILWEHHAA 3MPEKTUBHOCTEY U T. M.,
KOrga OHM WUCMOMb3YITCA B OTHOLUEHUM NpoLEecca OYUCTKM CTOUYHbIX BOJA, BKNto4awT, 6e3
OrPaHMYEHN, COKpalleHMe BpPEMEHM YAepXaHus BOAbl B  Mpouecce, yBENUYEHMEe
ncnonb3osaHms Buorasa, obpasytollerocss B NpoLecce, CHMKEHUE KONMUYECTBA BbIXOAALLErO
noToKa, HanpasnsiEMOro B NPOLECC OYUCTKN CTOYHBIX BOA, CHDKEHUE obbema, Heobxoammoro
ANA npouecca, CHWKEHWe noTpebHOCTM B OTAENEHUM amMmMuaka B MPOLECCe U CHUDKEHUE

KONMMYecTBa 3Heprum, UCNonbL3yemon B npoLecce.

0041 TepmuHbl «hepmeHTaums», «pepmeHTayms rasa» MU T. N. cCneayet UHTEePnpPeTMpoBaTh
KaKk npouecc, npu KOTOPOM BBOAAT OAWH unu Gonee cybeTpaTtoB, TakMX Kak CUHTE3-ras,
nony4YaemMbll NOCPEACTBOM rasvdukaymm, 1 nonyqarwT oguvH unm Bonee npoayKkToB NyTeMm
ncnonb3osaHns ogHoro unn Gonee C1-pukCHpyrowmX MUKPOOpraHnamos. [MpeanoyTuTensHo,
npouecc hepmMmeHTauum BknovaeT B cebsa ucnonb3osaHne ogHoro unu 6onee GnopeakTopos.
Mpouecc depmeHTayMm MOXHO onucatb Nubo kak «nepuoguyecknn», numbo  kak

«HenpepbIBHbINY. «[lepuoguyeckyto epmeHTaymio» MUCNonb3yloT ANA ONUCaHua npouecca
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depmeHTaymMm, npu KOTopoM OuopeakTop 3anorHAKT CbIPbEM, HanpuMep WUCTOYHUKOM
yrnepoja, BMeCTe C MUKPOOpraHuamamu, npuyem MNpoAyKTbl ocTawTca B Ouopeaktope [oO
3aBepLueHns hepmMeHTaumn. B «nepmnogmnyeckomy npoyecce nocne sasepLueHus epmMmeHTayum
NPOAYKTbl M3BMEKalT, a OuopeakTop OuMLLAT nepes 3anyckoMm CreAyroLlen «nopummy.
«HenpepbiBHYIO hepMeHTaLUIo» NCNONb3YIOT ANS OnNUcaHua npouecca depmMmeHTayum, npudem
npoyecc epmeHTayum npoanesaeTtcs Ha bonee gnuTernbHbIE NEPUOAbl BPEMEHU, a NPOAYKT
wunn wmetabonuT u3BNeKkawT BO Bpems depmeHTaymn. [peanoytutensHo, npouecc

hepmMeHTaLUN ABNSAETCA HEMPEPbIBHbIM.

0042 TepMWH «OYMCTKA CTOYHbIX BOA» W T. M. CNeayeT TOMKOBaTb Kak MpPOLEeCC, KOTOPbIN
oTAenseT KOMMOHEHTbl OT BbIXOAALLEro MoToka u3 npouecca epmeHTaymm ¢ NonyvyeHuem
OCBETNEHHOWN BOAbI. [1poLeCcC OUMCTKM CTOUHBIX BOA MOXET BKNtovaTb, 6€3 orpaHnyeHns, oguH
unn bonee aHaspoOHbIX BMOPEAKTOPOB C PasMUYHbIMK Nepuogamm npedbiBaHNs U O4UH UMK

fonee NpoLeccoB OTFOHKM aMmmMmuaka.

0043 TepmuH «rasucukaums» 1 T. N. CNeayeT TONKOBaTb Kak NPOLEeCct, KOTOpbIN npeobpasyeT
yrnepoancTble matepuanbl Ha OCHOBE OPraHU4yeckux WM WUCKOMaemblX BMAOB TOMMvMBa B
MoHookeug, yrnepoga (CO), sogopog (H,) n anokeung yrnepoaa (COy). lMpouyecc rasmdukaymm
MOXET BKMoyaTh B cebs pasnuyHble TEXHONOrMK, Bknovas, 6e3 orpaHnyeHni, NPOTUBOTOYHbIE
rasoreHeparopbl C HEMOABWKHbIM CMOEM, MPAMOTOYHbIE ra3oreHepaTopbl C HEMNOABMXXHbIM
CMNoOeM, peakTopbl C NCEBAOCOXMKEHHBIM CNOEM, ra3oreHeparopbl ¢ rasudurkaymen B NOToKE U
nnasMeHHble rasoreHeparopsbl. B npouyecce rasudukayum MoryT ucnonb3osartb noboe cbipbe,
M3 KOTOPOrO0 MOXHO MOMNYYUTb MOTOK CUHTE3-rasa. TepMuH «npouecc rasvdukaymm»
OXBaTbiBAET CaM rasoreHepaTtop BMECTe C OTAEMbHbIMA OnepauusMn, CBSA3@HHbIMK C
rasmdukaymen, BKMYass UCTOUHMK Harpesa Afs rasoreHeparopa M npouecchbl NoaaBneHus

CUHTE3-rasa.

0044 TepMuHbI «MOTOK CUHTE3-rasa», «MoTOK CUHTE3a» U T. M. OTHOCATCS K rasoobpasHomy
cybcTpary, nony4aemomy B pesynbTare npouyecca rasudukayun. NoTok cnHTes-rasa 40MmKeH B
nepByl0 o4epeab CoCcToATb M3 MoHookeuaa yrnepoaa (CO), sogopoga (H,) wn amokcuaa
yrnepoga (CO,). CoctaB noToka CUHTE3-rasa MOXET 3HAuUTENbHO BapbUPOBAaTLCH B
3aBMCUMOCTU OT UCXOAHOrO CbipbSl U 3a4E€WCTBOBAHHOMO npouecca rasndukayum; OaHako
TUMWYHBIA COCTaB CUHTE3-rasa BKMIOYaeT OT TpuguaTtn 4O wectuaecaTtn npoueHtos (30-60 %)
MOHookcuga yrnepoaa (CO), ot agBaguatn natyn go Tpuguatn npouyeHtos (25-30 %) Bogopoaa
(H,), ot Hynsa ao natu npouyeHTtos (0-5 %) metaHa (CH,), oT natm 4o natHaguaty npouyeHTos (5-
15 %) awokcuaa yrnepoga (CO,), a Takke 6onbLlee Nnu MeHbLUee KONMYECTBO BOASAHOrO napa,
MEHbLUME KONMMYecTBa COeAMHEHUN cepbl, cepoBogopoaa (H,S), kapbonuncyneduaa (COS),

ammmnaka (NHs) 1 gpyrnx mmkponpumecen.

0045 B KOHKpEeTHbIX BapuaHTax peanusauuu HanuMume BOAOpOAa NPUBOAUT K YNYULLEHWUIO
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obLen 3¢pPeKTUBHOCTM NONYyHEHUS CNUpTa B Npouecce hepmeHTayun.

0046 CocraB cuHTes-raza MOXeT ObITb ynydweH ana obecneyeHns Tpebyemoro unu
ontumaneHoro cootHoweHna H,:CO:CO,. CoctaB CUHTE3-rasa MOXHO YNyyllUTb, Perynupys
NcxofHoe Chipbe, NogaBaemoe B npouecc rasudukaymm. Tpebyemoe cooTHoweHune H,:CO:CO,
3aBucuT oT Tpebyemoro npoaykta depmeHTaymm, nony4yaemoro B npouecce depmeHTauun.

[Ons aTaHona ontumanebHoe cooTHoLwleHne H,:CO:CO, aBnaeTca cneayowmm:

@): : (52)

roe x > 2y, Ana COOTBETCTBUA CTEXUOMETPUN 4N4 noNyyYeHU4a aTaHona

(WH; + (€0 + (X2) €0, - (22) CHs0H + (22) H,0.

0047 OcyuwectBneHne npouecca QepMmeHTaymMm B NPUCYTCTBUM BOJOpPOAa UMEET
AOMOMHUTENBHOE NPEeUMYLLECTBO, 3akniovaroweecas B yMeHbleHun konudectBa CO,,
nony4aemoro B npouecce depmeHtauun. Hanpumep, rasoobpasHeii cybcTpar, cogepxawinim
MUHUManeHoe konuyectso H,, obblMHO npeBpawjaetca B ataHon u CO, co cneayoLwlen
crexvomeTpuen: [6 CO + 3 H,O — C,HsOH + 4 CO,). Mo mepe yBennuyeHus konuyecTtsa
Bogopoaa, ucrnonbdyemoro C1-coukcupyrowmmn bakrepuamu, konudectso nonydaemoro CO,

ymeHbLuaeTca [Hanpumep, 2 CO + 4 H, — Co,Hs0H + HYOl.

0048 Korpa CO saBnsetcs €AMHCTBEHHbIM WCTOYHUKOM yrnepoga W  3HeEprum Ans

NpPOM3BOACTBA 3TAHONA, YacTb yrnepoaa tepsietca Ha obpasosaHme CO, COrnacHo ypaBHEHWUIO:
6 CO + 3 H,O — C,HsOH + 4 CO» (AG° =-224,90 k[x/monb 3TaHona)

0049 [lpn yBenuyeHum konmdectBa H,, poctynHoro B cybcTpare, KONMMYECTBO
obpasytowjeroca CO, ymeHbwwaetcsa. pu crexnomerpmyeckom cooTHoweHun 2:1 (H,:CO),

obpasoBaHue CO, NONHOCTBIO UCKITHOYEHO.
5CO+1H;+2H0— 1C,H;OH + 3 CO,(AG® = -204,80 k[Ix/monb 3TaHona)
4 CO+2H;+ 1H0 — 1C,Hs0H + 2 CO,(AG® = -184,70 k[D>x/monb 3TaHona)
3CO+3H; — 1C,HOH +1CO, (AG® = -164,60 k>x/monb 3TaHona)

0050 «[loTok» oTHOCUTCA K nobomy cybCcTpaTy, KOTOPbIN MOXHO HanpaensiTb, HAaNpUMep, u3
OfHOro npouecca B APYroW, U3 OZHOTO MOAYMS B APYroM W/unu 13 OAHOro npouecca B

YCTPOWCTBO ynaBnuBaHusi yrnepoga.

0051 MWcnonb3yembii B Aa@HHOM AOKYMEHTE TEPMUH «peareHTbl» OTHOCUTCH K BELLECTBY,

KOTOpOE MPUHMMAaET y4acTue 1 NoABepraeTcs M3MEHEHMWIO BO BPEMSI XUMUYECKOW peakumun. B
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KOHKPETHbIX BapuaHTax peanusayum n3aobpeteHunsa peareHTbl BkrtoyaroT, 6e3 orpaHuyeHun, CO

nvnn H..

0052 MWcnonb3yembil B AAHHOM LOKYMEHTE TEPMWUH «UHTMOUTOPbLI MUKPOOOB» OTHOCUTCS K
OofHOMY wunu Oonee KOMMOHEHTaM, KOTOPblE 3aMeAansAlT WU NPEnsTCTBYIOT KOHKPETHOW
XMMUYECKON peakuymm Unnm MHOMY NpoLecCy C y4yacTMEM MUKPOOPraHM3MOB. B KOHKpPEeTHbIX
BapuaHTax peanusauum UHrMOUTOPbI  MMKPOOPraHM3MOB BKMOYalT, 6e3 orpaHuyeHun,
kmcnopog (O), uywanucteim Bogopos (HCN), auyetmnen (C,H,) m BT3OK (6eHson, Tonyon,

aTunbeH3on, Kcunon).

0053 MWcnonb3yemble B JaHHOM [OKYMEHTE «UHIMOWUTOP Katanusatopa», «UHrubuTop
agcopbeHTa» U T. N. OTHOCATCA K OAHOMY U Bonee BeLecTBam, KOTOPbIE CHUXKAKOT CKOPOCTb
UNN NPENSTCTBYIOT XMMUYECKOWN peakymn. B KOHKPETHbIX BapyaHTax peanvsaymm n3obpereHms
WHIMOUTOPbI  Katanui3aTopoB WwWunn aacopbeHTOB MOryT BKMYaTb, 6€3  orpaHunyeHun,

ceposogopog (H.S) n kapbonuncynecdug (COS).

0054 TepmuHbl «npouecc yaaneHus», «MOAYMb YAaneHus», «MOAYMb OYUCTKM» WU TOMY
noaobHoe BKMIOYAKT TEXHOMOMMM, KOTOpble CrnocobHbl npeobpasosBbiBaTb W/MNKU yaandatb
WHIMOUTOPbI MUKPOOPraHMsmMoB W/WNM WHIMOMTOPbLI KaTtanu3atopa K3 rasoBoro nortoka. B
KOHKPETHbIX BapuaHTax peanu3auyun UHrMbuTopbl KatanusaTopa AOMKHbI  YAANATHCS
PacnonoXeHHbIM BbILLE MO NOTOKY MOAYNEM yaaneHus, YyTobbl NpeaoTBpaTuTb MHrMbuposaHue

oaHoro nnn 6onee KaTann3aTtopoB B HaxoadLemMca HKe no NOTOKY Mmoayne yaaneHusa.

0055 MWcnonb3yemble B AaHHOM JAOKYMEHTE TEPMWUHbI «KOMMOHEHTbI», «MPUMECU» W T. 1.
OTHOCATCS K MHMMOUTOPaM MUKPOOPraHM3MOB W/WMNAW UHIMOUTOpaM Katanu3aTopoB, KOTOPble
MOTYT HaxoAUTbCA B ra3oBOM MOTOKE. B KOHKPETHbIX BapuaHTax peanu3aumm KOMMOHEHTbI
BKMoYaloT, 0e3 orpaHuyeHus, COeAUHEHUs Cepbl, apoMaTUYecKne COE€AUVHEHUS, ankuHbl,
arnkeHbl, ankaHbl, oneguHbl, coeamHeHnsa asora, docdopcogepalime CoOeauUHEHUs, Mernkme
yacTuubl, TBEPAbIE MPUMECH, TBEPAbIE YaCTULbl, KUCNOPOA, ranoreHNpoBaHHbIE COEANHEHNS,
KpEMHUNCOAepXKaLyne CoeauHEHUs, kKapBboHWmMbl, METannbl, CANPTLI, CAOXHbIE 3MPbI, KETOHDI,

NepoKCUAbI, anbaeruabl, 3ompbl U CMOIbI.

0056 TepMUHbI KOYMLLEHHDBIN Fasy», «OYULEHHBLIA MOTOK» U T. M. OTHOCATCHA K MOTOKY rasa,
KOTOPbIV OblN NPONYLLEH Yepes Mo MEHbLUEN Mepe OAWH MOAYINb YAAneHUs N B KOTOPOM OAWH

unun 6onee KOMMNOHEHTOB BbINKW yaaneHsl Wunu npeobpasoBaHb.

0057 MWcnonb3yembii B JAHHOM JOKYMEHTE TEPMUH «YyNaBfMBaHWE Yrnepoaa» OTHOCUTCH K
yaaneHuo coeguHeHnn yrnepoga, skntodaa CO, wunn CO, ns notoka, cogepxawero CO,

wwvnn CO, n nubo:

npeobpasosaHuio CO, n/unmn CO B npoaykTbl; Nnbo



14

npeobpasosaHuio CO, wwmnn CO B Bewecrtsa, nNoaAXoaswWMe ANnNa LONTOCPOYHOro

XpaHeHus; nubo
ynasnusaHunio CO, u/unun CO B BeLecTBax, NOAXOAAWMX ANA JONTOCPOYHOrO XPaHEHUS;
nmbo KoMBUHaLMM 3TUX NPOLECCOB.

0058 TepmuH «OropeakTop», «peakTop» KU TOMYy MOAOOHOEe BKMHOYAET YCTPOWCTBO ANS
hepmeHTaumn, CocTosiLee M3 OAHOW unu B6onee emkoCTen W/WNN KOHCTPYKUMA OallueHHOro
TMna mnu TpybonpoBOLOB, KOTOpPOE BKMNOYAEeT B cebs peakTop HenpepbiBHOrO AEUCTBUS C
nepemewmsaHuem (CSTR; Continuous Stirred Tank Reactor), peaktop ¢ UMMOBMNM30BaHHbIMU
knetkamun (ICR; Immobilized Cell Reactor), peaktop ¢ opowaembim cnoem (TBR; Immobilized
Cell Reactor), 6apb0oTadkHYIO KOMOHHY, rasnudTHbIN PEPMEHTEP, CTaTUYECKUA CMECUTEND,
UMPKYNSIUMOHHBIA MNETNEBON peakTop, MeMOpaHHbLI PeakTop, Takon Kak MeMOpaHHbIN
BuopeakTop ¢ cuctemon nonbix BonokoH (HFM BR; Hollow Fibre Membrane Bioreactor), unu
APYIYI0 €MKOCTb WNU Apyroe YCTPOWCTBO, MNOAXOASLEEe ANs KOHTakTa ras-XuAKOCTb.
Brvopeaktop npeanoyTUTENbHO BBLINOMHEH C  BO3MOMHOCTBIO MOMYyYEHUA ras3oobpasHoro
cyberpara, coaepxawero CO nnm CO, nnu Hy, nnmn nx cmecen. PeakTop MOXET coaeparb
COBOKYMHOCTb PeaKkTopoB (CTYNeHen), pacnonoXeHHbIX napannenbHO UM nocnejoBaTerbHO.
Hanpumep, peaktop MOXET coaep)aTb MepBbli PeakTop BblpalMBaHUA, B KOTOPOM
KyNbTUBMPYIOTCS BakTepun, U BTOPOW peakTop (epmMeHTaymMM, B KOTOPbIM MOXHO noaarb
depMeHTauMoHHbIM BynbOH M3 peakTopa BblpalMBaHUA U B KOTOPOM MOXHO MonyyaTtb

6OMNbLUNMHCTBO NPOAYKTOB hePMEHTaLNN.

0059 «luTaTenbHble Cpeabl» UNN KNUTATENbHYIO CPEeAY» MUCMONb3YIT AN ONUCaHUA Cpeabl
GakTtepuanbHoro pocta. [lpegnoyTutenbHo, B npouecce epmMeHTauMm UCnonb3yoT
nuTaTenbHy cpeay BHYTpu Ouopeaktopa. Kak npaBuno, 3TOT TEPMUH OTHOCUTCA K cpeae,
cogepxallen nuTartenbHble BeLecTBa M ApYyrMe KOMMOHEHTbl, NoAXoAswue Ans pocTta
MUKPOOHOWN KynbTypbl. TEPMUH «MMUTaTeNbHOE BELLECTBO» BKNovaeT B cebsa noboe BeLecTso,
KOTOpOEe MOXET ObITb MUCMOMb30BaHO B METAbONMMYECKOM MyTM MUKPOOpraHuama. TunuyHbie
nuTaTenbHble BELecTBa BKMOYaT B cebsa kanun, BUTaMmuHbI rpynnbl B, cneabl meTanmnos u

AMUHOKUCIOTbI.

0060 TepmuH «pepMeHTaALUNOHHBIN BYNbOH» MNN «OYNbOH» OXBaTbLIBAET CMECh KOMMOHEHTOB,
BKIMIOYAs MUTaTeNbHYO cpeay W KynbTypy, WnuM oauH wunu ©Gonee MUKPOOPraHu3MOB.
MNpeanoyTUTENBHO, B Mpoyecce pepmeHTauum Ucnonb3yT PepMEHTaAUNOHHbIN BYynboH ANns

thepMeHTayMm NOToKa CUHTE3-rasa ¢ 0Gpa3oBaHNeM OLHOro U Gonee NPOAYKTOB.

0061 MWcnonb3yembii B AaHHOM AOKYMEHTE TEPMWH «KUCnoTa» BKMw4yaeT B cebs kak
KapOOHOBLIE KUCMOTbI, Tak WU CBA3aHHbIN C HMMW KapOOKCMMNaT-aHWOH, TaKOW Kak CMeEChb

cBOOOAHON YKCYCHOW KMCROTbI U aueTtarta, NpUCyTCTeylowas B epmMeHTaumoHHOM BynboHe,
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Kak onMcaHo B AaHHOM JokymeHTe. COOTHOLWIEHWE MOMEKYNSPHOW KUCNOTbl U kapbokcunarta B
hepmeHTaymoHHom 6ynboHe 3aBmcut OT pH cuctembl. Kpome TOro, TEpMUH «auertar»
BKMIOYAET KakK COMb YKCYCHOMW KUCMOThI, Tak U CMECb MOMEKYNAPHON uUnn cBOOOLHON YKCYCHOW
KMCINOTbl U COMN YKCYCHOW KWUCMOTbI, Takyld Kak CMECb COMM YKCYCHOW KUCHOTbl U CBOOOAHON
YKCYCHOW KUCMOTbl, MPUCYTCTBYIOLLYIO B (hpepmMeHTaunoHHoM OyrnbOoHe, Kak OnmMcaHo B 3TOM

A OKYMEHTE.

0062 TepmuH «Tpebyembll COCTaB» MCMONb3YOT ANs 0003HaYeHus Tpedyemoro ypoBHS U
TWUMOB KOMMOHEHTOB B BELLECTBE, TakOM KaK, Hampumep, rasoBbl MOTOK, BKkMo4vas, 6e3
OrPaHUYEeHNin, CMHTE3-ras. B 4acTHOCTK, CUMTaETCS, YTO ras uMeeT «TpebyemMbi COCTaBy, ecnu
OH COAEPXKUT KOHKPETHbIA KOMMOHEHT (Hanpumep, CO, H, wwunun CO,) wwnun coaepxut
KOHKPETHbIA KOMMOHEHT B KOHKPETHOW NPOMOPUUA WM HE COAEPKUT KOHKPETHBIA KOMMOHEHT
(Hanpmep, KOMMOHEHT, BPeAHbIN ANs MUKPOOPraHM3MOB) W/WMW HE COAEPXKUT KOHKPETHbIN
KOMMOHEHT B KOHKpPETHOW nponopumn. MOXHO yuuTbiBaTe OoOnee OAHOro KOMMOHEHTa npu

onpeaeneHnn Toro, MUMEET N rasoBbI NOTOK Tpebyembl COCTaB.

0063 EcCnnm Kn3 KOHTEKCTa He CcrneayeT WHOe, BbIpaeHus «hepmeHTauus», «npouecc
dhepmeHTaumMmy MnM «peakuus dhepmeHtTaumMm» 1M T.N. B AaHHOM AOKYMEHTE BKMOYaloT Kak

(hasy BblpalymBaHus, Tak n asy buocmHTesa rasoobpasHoro cybcTpara.

0064 «MwukpoopraHmam» npeacraBndeT cobon MUKPOCKOMUYECKUA OpraHu3M, B 4acTHOCTW,
BakTeputo, apxew, BMpYC unu rpubok. MukpoopraHuam cornacHo AaHHOMY W300peTeHuto
o6bIuHO npeacTaBnsaeT cobon Gakteputo. ogpasymeBaeTcs, YTO UCMOMb3YEMbIA B AaHHOM
AOKYMEHTE TEPMUH «MUKPOOPraHnam» Bkntovaet B ceba «bakteputo». Cnegyer oTMETUTD, UYTO
TEPMUH «KMUKPOOPraHmam» U TEPMUH «BakTepUn» UCMNOMb3YIOTCA B3auMO3aMEHSAEMO MO BCEMY

D OKYMEHTY.

0065 «Poautenbckum MUKPOOPraHn3m» npeacraBnseT cobon MUKPOOPraHu3m,
MCNONb3yEMbIA ANS MOMYYEHUS MUKPOOPraHmsmMa no gaHHoMy M3obpeTeHuto. Pogutenbckuin
MUKPOOPraHuaM MOXET NPEeACTaBnaTb CoOOM BCTPEYaoWUNCs B MPUPOLE MUKPOOPraHn3M
(Hanpumep, MUKPOOPraHM3M AUKOrO TUMa) UM MUKPOOPraHM3M, KOTOPLIN Obin NpeaBapUTENbHO
mMognduuMpoBaH  (Hanpumep, MYTaHTHbIA UM PEKOMOMHAHTHBIA  MUKPOOPTraHU3M).
MUVKpOOpraHuam COrnacHo JAaHHOMY W300peTeHnto MoxeT ObiTb MoaAUUUMPOBaH Ans
3KCMPECCUM UMM CBEPXIKCMPECCUN OfHOrO wunn Bonee (EepMEHTOB, KOTOpble He Obinn
3KCMPECCUPOBaHbl UMM CBEPX3IKCMPECCUMPOBaHbl B POAUTENBCKOM  MWUKPOOPraHu3Me.
AHanNorM4YHO, MMKPOOPraHU3M COrfacHO AAaHHOMY M30OPETEHMIO MOXKET ObiTb MOANULMPOBEH,
yToObl cogepxaTb OAWH UM Oonee reHOB, KOTOpblE HE COAEpPXKanuCb B POAUTENBCKOM
MUKpoopraHnsme. MUKpOOpraHnam COrnacHo AaHHOMY M300pETEHMIO TakKe MOXET ObiTb
moguduumpoBaH, 4Tobbl He 3KCMpeccupoBaTb WM 3KCnpeccupoBaTb Oonee  Hu3kme

KonmMyecTBa o4HOro unun 6onee PepmMeHTOB, KOTOpblE BbiNM 3KCMPECCUPOBaHbI B POAUTENBCKOM



16

MUKpoopraHmsme. B ogHOM  BapuaHTe peanu3aumm  U30OPETEHMS  POAUTENBbCKUN
MUKpoopraHusm npeacrtasnaet cobown Clostridium autoethanogenum, Clostridium ljungdahlii
unn Clostridium ragsdalei. B npeanoyTUTenbHOM BapuaHTe peanusauyum poaUTENbCKUN
MUKpoopraHusm npeacrtasnaetr cobon Clostridium autoethanogenum LZ1561, koTopbin Obin
aenoHuposaH 7 moHa 2010 roga B Hemeukon KONNeKUMM MUKPOOPraHU3MOB M KNETOYHbIX
kyneTyp (DSMZ; Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH),
Haxoaswenca no agpecy: Inhoffenstra 7B, D-38124 Braunschweig, NepmaHus, OT 7 WIOHS
2010 ropa, B COOTBETCTBMM C ycnosumsmu bypanewiTckoro porosopa O MeXAYHapOLHOM
MPU3HaHUN AEMNOHUPOBAHUS MUKPOOPraHM3MOB AN LUenen naTteHTHOW npoueaypbl, nog
perncTpaymoHHeiM Homepom DSM23693. OTOT WTaMmm ONUCaH B MEXAYHapOAHOW 3asiBKe Ha
nareHT N2 PCT/NZ2011/000144, onybnukosaHHon kak WO 2012/015317.

0066 TepMUH «NPOUCXOAALLUMA OT» YKa3blBaeT Ha TO, YTO HyKIEMHoBas KMCnoTa, 6enok unu
MUKPOOPraHnsm MoanuUMpoBaH Unn agantupoBaH U3 Apyron (Hanpumep, POAUTENbCKOro Unu
AWKOrO TWNa) HYKNEMHOBOW KWUCMOThl, 6enka wunu MMKpoopraHmama ANa NoslyYeHUss HOBOW
HYKNENHOBOW KUCMOTbI, Benka nnn mukpoopraHuama. Takue mogudukaumm vunu agantaymu
06bIYHO BKMOYaAOT B ce05 BCTaBKy, AEnNeuuio, MyTaumio UNn 3aMeHy HYKNEMHOBBIX KUCNOT Unu
reHoB. Kak npaBuno, MUKPOOPraHusMm COrfacHO AaHHOMY W300PETEeHUI0 MPOUCXOAUT OT
POAUTENLCKOrO MUKpoopraHuama. B ogHomM BapuaHTe peanusayum MUKPOOPraHuM3M COrnacHo
AaHHoMy msobpeTteHuto npoucxoaut ot Clostridium autoethanogenum, Clostridium ljungdahlii
unun Clostridium ragsdalei. B npeanoyTuUTensHOM BapuaHTe peanusayum MUKPOOPraHu3m
cornacHo paHHomy usobpeteHuto npoucxoaut ot Clostridium autoethanogenum LZ1561,
KOTOPbIV 4EMOHNPOBAH NOA PErMcTpaynoHHbIM Homepom DSMZ DSM23693.

0067 TepmuH «Bypa-JlbtoHrgana» oTHoOCUTCA K NyTWM dumkcauum yrnepoga Byaa-JibtoHraana,
onucaHHom, Hanpumep, B Ragsdale, Biochim Biophys Acta, 1784. 1873-1898, 2008.
«MwukpoopraHuambl Byga-JlbtoHrgana», kak M oXuganocb, OTHOCATCS K MWKPOOPraHusmam,
cogepxawum nyte Bypa-JlbloHrgana. Kak npasuno, MUKPOOPraHmMsm COrfacHo JaHHoOMY
N300pETEHNIO COAEPXKUT HaTUBHbIN NyTb Byaa-libloHrgana. B gaHHom gokymeHTe nyTb Byaa-
JIbtoHrgana mMoxeT ObiTb HaTUBHBLIM, HEMOAMMULMPOBaHHbIM nyTem Byaa-JlbtoHrgana, vnm
MoXeT ObiTb nytem Bypa-JlbtoHrgana ¢ HEeKOTOpOW CTEMNeHbIO FEHETUYECKON Moaudukaymm
(Hanpumep, CBEPXIKCMPECCUEN, TETEPONOrMYHON IKCNPECCUEN, HOKAyTOM U T. 4.), NoKa ero

ncnone3yoT Ans npeobpasosaHua CO, CO, w/unu H, B ayetnn-KoA.

0068 «C1» oTHOCMTCS K MOMnekyne, coaep:allen oguH atom yrnepoaa, Hanpumep, CO, CO.,,
CH4 unn CH3;0H. «C1-okcureHat» OTHOCUTCA K MOJEKYNe, Cogepkallen OguH atom yrnepoaa,
KOTOpasa TakKe COAEPXUT NO MEHbLUEeN Mepe OauH aTom kucnopoga, Hanpumep CO, CO, unu
CH30H. «McTtouHnk C1-yrnepoga» OTHOCUTCS K MOMEKyne, Coaepallen oauH atom yrnepoaa,

KOoTOpaa Cnyxmt 4actudHbiMm UnNn eguHCTBEHHbIM UCTOYHMKOM yrnepoaa AnAa MUKpoopraHmnama



17

COrnacHo jaHHomy msobpeteHuto. Tak, Hanpumep, uctouHmk C1-yrnepojga MOXET coaepaTb
ogHo wnn 6onee umns CO, CO, CH, CH;OH wnn CH,0, Wctounuk C1-yrnepoaa
npeanoYTUTENLbHO  cogepXmt ogHo unm oba u3 CO u CO, «C1-dukcnpyrowmm
MUKPOOPraHu3m» npegcrasnseT cobon MUKpoopraHnsm, CnocobHbIN NPoAYyLMpPoBaTh OAMH UM
B6onee npoayktoB u3 uctovHuka C1-yrnepoga. Kak npasuno, MMKPOOPraHu3am COrnacHo

AaHHOMY n3obpeteHunto npeacrasnsaet cobon C1-cukcnpyroLlyto baktepuio.

0069 «AHaspob» npencrTaBnseTr coOON MUKPOOPraHmsm, He Tpelylwun kucnopoja Ans
pocta. AHaspob MOXET pearmpoBaTb OTPULATENBHO MMM Jaxe NOrMbHyTb B NPUCYTCTBUM
KMCnopoga BblLE ONpPeAEeneHHOro NoporoBoro 3Ha4YeHus. Tem He MeHee, HEKOTOpble aHa3pPobbl
CnocoBHbl NEPEHOCUTL HU3KME YPOBHU kncropoga (Hanpumep, 0,000001-5 % kucnopoga). Kak

npaBuno, MUKPOOPraHn3m COrnacHoO 4aHHOMY M30BpeTeHunto npeacrtasnseT cobon aHaspoo.

0070 «AueToreHbl» NpeacTaBnsaT cobon obnuratHo-aHaspobHble HakTepUM, NCNONb3yHOLLME
nyTe Byaa-JlbloHraana B ka4yectBe CBOEro OCHOBHOIMO MEXaHu3ma ANs COXPaHEeHUSA 3HEpPrum u
cuHTesa auetun-KoA n npoaykTos, nornyveHHbiXx M3 aueTtun-KoA, Takmx kak auetar (Ragsdale,
Biochim Biophys Acta, 1784: 1873-1898, 2008). B 4acTHOCTK, aueToreHbl UCNonb3yT MyTb
Byaa-JlbtoHrgana B kavectse (1) mexaHusma ang BOCCTaHOBUTEMNbHOroO cUHTe3a aueTun-KoA 13
CO,, (2) TepMyHanbHOro 3NEeKTPOHOAKLENTOPHOro, 3JHeprocbeperarowiero npouyecca, (3)
MexaHuama ans dukcagyumn (accumunagumn) CO, npu cuHTese knetodHoro yrnepoaa (Drake,
Acetogenic Prokaryotes, In: The Prokaryotes, 3™ edition, p. 354, New York, NY, 2006). Bce
BCTpevawwmecs B npupoae auetoreHbl asnawtca Cl-dukcnpyrowmmy, aHasapobHbIMK,
aBTOTPOMPHLIMM N HEeMETaHOTPOPHbIMU. Kak npaBuno, MUKPOOPraHuM3M COrfacHo AaHHOMY

n3obpeTeHnto npeacrasnsaeT cobomn aleToreH.

0071 «Q3TaHonoreH» npegcTaBnseTr CcobOoN MUKPOOPraHW3M, KOTOPbIA NPOAYUUPYET WNU
cnocobeH npoayuupoBatb dTaHon. Kak npaBuno, MUKPOOPraHuM3m COrfacHo AaHHOMY

n3obpeTeHunto npeacTaBnseT coOOn 3TaHOMOreH.

0072 «ABTOTPOM» npeactaBnsieT coboM MUKPOOPraHM3M, CnoCOOHbIM pacTu B OTCYTCTBUE
opraHu4yeckoro yrnepoga. Bmecto Hero aBTOTPOdbl UCNOMb3YIOT HEOPraHUYECKME UCTOYHUKM
yrnepoaa, Takme kak CO wwunu CO,. Kak npaBuno, MMUKPOOPraHu3m COrnacHoO AaHHOMY

n3obpeTeHunto npeacraenseT cobon aBToTpod.

0073 «KapbokcuagoTpod» npeacraBnseT cobOM MUKPOOPraHM3m, CnOCOBHbIA UCMONb30OBaTh
CO B KayecTBe €4MHCTBEHHOIO MCTOYHMKA yrnepoaa n aHeprnn. Kak npasuno, MMKPOOpraHmam

COrnacHo gaHHoMy nsobpeTeHuto npeacrasnseT cobon kapbokcnagoTpod.

0074 «MeTaHoTpOod» npeacTasnseTr cobOn MUKPOOPraHu3M, CrnocobHbIA UCNOMb30BaThb
METaH B Ka4yeCTBE €4MHCTBEHHOrO UCTOYHUKA yrnepoaa v 3Heprun. B HEKOTOpbIX BapuaHTax

peanusayMm MUKPOOPraHusM COrnacHo AgaHHoMmy u3obpeTeHuto npegcrasnser cobown
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METaHOTpPOd WM  NpouUCXoauUT OT MeTaHoTpoda. B  apyrux BapuaHTax peanusayuu
MUKPOOPraHu3M COrnacHo gaHHoOMy u3obpeTeHulo He npeactasnseT cobon MEeTaHOTPOd mnn

He NPOUCXOAUT OT MeTaHoTpoda.

0075 «CybcTpart» OTHOCUTCS K MCTOYHMKY yrnepoga Wunu 3Heprun aAnst MUKPoOOpraHvama
cornacHo gaHHomy msobpeteHnto. Ob6biMHO cybeTpaTt ABNAETCA rasoodbpasHbiM U COAEPXUT
ucroyHuk C1-yrnepoga, Hanpumep CO, CO, n/unu CH,. CybcTpaTt npeanodTuTenbHO COLEepXKNUT
ucrouynuk C1-yrmepoga B Buge CO wmnm CO + CO, Cybectpar MOXET AOMONHUTENbHO

cofepxaTb ApYrne HeyrnepogHble KOMNOHEHTbI, Takue kak Hy unu No.

0076 TepmuH «Co-cyOCTpaT» OTHOCUTCS K BELLecTBY, KOTOpoe, XOTS U He obss3arenbHo
SABNASTCS NEPBMYHBIM MCTOMHUKOM 3HEPTUEN N MaTepuana Ans CUHTe3a NPoAYKTa, MOXET ObITb
MCMNONb30BaHO ANS CUMHTE3a npogykra npu godaeBneHun K apyromy cybeTpaTy, TakoMy Kak

nepBuYHbIN cybcTparT.

0077 Cocras cybcTpara MOXET OKasbiBaTb 3HAYMTENbHOE BNUAHME Ha 3PEKTUBHOCTE W/INnu
CTOMMOCTb  peakuun. Hanpumep, npucytctene kucnopoga (Op) MOXET  MNOHU3UTL
3bheKTMBHOCTL npouecca aHaspobHon hepmeHTauun. B 3aBmucnmocTtn oT coctasa cybeTparta
MOXeT ObITb xenatenbHou obpaboTtka, ounctka unu dunbTpayms cybctparta gnsa yaaneHus
nobbIX HexenaTtenbHbIX 3arpAsHAIOWMNX NPUMECEN, TakMX KakK TOKCUHbI, HexenaternbHble
KOMMOHEHTbl WNW YacTuubl NbiNW, WWUNKM ANA  yBENUYEHUs KOHUEHTpauyun Tpebyembix

KOMMNOHEHTOB.

0078 B onpeaeneHHbIXx BapuaHTax peanu3aumm epMeHTaymio npoBOAAT B OTCYTCTBME

YrNeBOAHbIX CyOCTPaToB, TAKUX KaK caxap, Kpaxmar, NIArHUH, Lenniono3a unm reMmyuensonosa.

0079 MukpoopraHmam COrmacHo AaHHOMY U30OPETEHUO MOXHO KyNbTUBUPOBATbL C MOTOKOM
rasa gns nony4YeHus og4Horo unm 6onee NpogykToB. Tak, HaNPUMeEpP, MUKPOOPraHU3M COrMacHo
AaHHOMY U300PETEHUIO MOXET NPOAYLMPOBATL UMM MOXKET ObITb TEHETUYECKN CKOHCTPYUPOBaH
Ansa npoayuuposaHusa ataHona (WO 2007/117157), ayetata (WO 2007/117157), GytaHona
(WO 2008/115080 n WO 2012/053905), 6ytupara (WO 2008/115080), 2,3-6ytaHagnona
(WO 2009/151342 wn WO 2016/094334), nakratra (WO 2011/112103), 6ytena (WO
2012/024522), 6yragneHa (WO 2012/024522), wmetunatunketoHa (2-6ytaHona) (WO
2012/024522 n WO 2013/185123), atunena (WO 2012/026833), ayetona (WO 2012/115527),
nsonponadona (WO 2012/115527), nunugos (WO 2013/036147), 3-ruapokcunponuonara (3-
HP) (WO 2013/180581), TepneHos, Bkntoyas mnsonpeH (WO 2013/180584), »kupHbix kucnot (WO
2013/191567), 2-6ytanona (WO 2013/185123), 1,2-nponanauona (WO 2014/0369152), 1-
nponaHona (WO 2014/0369152), npoaykTos, nonyyeHHbIx u3 xopusamara (WO 2016/191625), 3-
rugpokcnbytmpara (WO 2017/066498) n 1,3-6ytaHguona (WO 2017/0066498). B HekoTOpbIX

BapvaHTax peanusayum camy MUKpoOHYo Bromaccy MOXHO paccmaTpuBaTh Kak NMPOAYKT. 3Tn
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NPOAYKTbI MOTyT ObITb AOMOMHUTENLHO MpeobpasoBaHbl ANS NOMYYEHUs NO MEHbLUEN Mepe
O4HOro KOMMOHEHTa AM3EenbHOro TOMNUMBA, TOMMMBA ANS PEaKTUBHLIX ABUratenerd wunu
OeH3nHa. Kpome Toro, mukpobHass Oumomacca MoxeT ObiTb noaBeprHyta AanbHenen

nepepaboTtke Ans nonyyeHus 6enka ogHoKNeTouHbIX (SCP).

0080 «benok ogHokneTouYHbix» (SCP) oTHOCUTCA K MMKPOOHOM Buomacce, koTopasi MOXET
ObITb UCMONb30OBaHa B GoraTtbix Oenkammy kopMmax n eae Ans NIOAEN WWUMK XXUBOTHbIX, YacTo
3aMeHsIs TPaAULUMOHHbIE UCTOYHMKU GenkoBbix J00aBOK, TakMe Kak COEBble MPOAYKTbl WK
pbibHas myka. [Ons nonyyeHuss 6enka OfHOKMNETOYHbIX UMW APYroro Npoaykra cnocod MoxeTt
BKMOYaTh B cebs AONOMHUTEMbHbIE 3Tanbl pasgeneHus, nepepabotkn unu obpabotkn. Tak,
Hanpumep, cnocob MOXET BkM4YaTh B cebs crepunmsaymio  MMkpobHom Buomacchl,
ueHTpudpyrmposaHne MukpoOHom Oumomaccel WwunM Cywky MukpoBHon 6Guomaccel. B
ONpeAeneHHbIX BapuaHTax peanusaumm MUKpoOHylo 6uomaccy cywaTr € NOMOLLbIO
pacnbifUTENbHOW CYLUKA WNX nonacTtHoW cywku. Cnoco® Takke MOXET BknovaTb B cebs
CHKEHNE COAEPXKaHMS HYKNENHOBOW KUCMNOTbl B MUKPOOHOM Buomacce ¢ nomoLybko nioboro
cnocoba, M3BECTHOrO B JaHHOW 06nacTM TEXHUKM, MOCKOMbKY noTpebneHne payuoHa
BbICOKMM COAEPKaHUEM HYKINEMHOBOW KUCHOTbI MOXET MPUMBECTM K HAKOMMEHWIO NMPOAYKTOB
pacnaga HyKNEeWHOBOW KUCMOTbl WWNU  KenyAo4YHO-KULLIEYHOMY paccTpoucTBy. benok
OLHOKINETOYHbIX MOXET ObITb MNOAXOAALUMM ANS1 KOPMIEHUS XKMBOTHbIX, TAKUX KaK 4OMaLUHWM
CKOT WnK AOMAalLHWE NUTOMUbI. B 4acTHOCTU, KOPM ANSA XKMBOTHbLIX MOXET ObITb NOAXOASLLUM
ANSi KOPMMEHUsI OAHOrO MnNu Bonee M3 KPynHOro poraTtoro CKOTa, MOSMOYHOrO CKOTa, CBUHEW,
OBeL, KO3, nowlagen, MynoB, OCMNOB, OneHen, OynBonoB/OM3OHOB, Nam, anbnak, CeBEPHbIX
oneHen, BepbnogoB, OaHTEHroB, rasnoB, SIKOB, Kyp, WHAIOKOB, YTOK, rycen, nepenenos,
Lecapok, cksobos/ronyben, pbibbl, KPEBETOK, pakoobpasHbix, KOTOB, cobak u rpbidyHoB. CocTas
KOopMa AN KUBOTHbIX MOXET OblTb aganTMpoBaH K MOTPEOHOCTAM B MUTAHUU PasfnYHbIX
XXMBOTHbIX. Kpome Toro, npouecc MOXeT BknovaTh B cebs cmelumBaHme unm KomouHMpoBaHmne

MUKPOBHOW Bromacckl ¢ Og4HUM U 6onee HanONMHUTENSMM.

0081 «HanonHuTENb» MOXET OTHOCUTBCA K IOOOMY BeELLEeCTBY, KOTOPOE MOXET ObiTb
fobaBneHo B MMKPOOHY Guomaccy Anst ynydleHUs unvm M3MeHeHunss popmbl, CBOMCTB UMM
MULLEBON LIEHHOCTM KOpMa ANS KMBOTHbIX. Hanpumep, HanonHUTenb MOXET cogepKatb OAHO
unn Gonee un3 yrneBoOAOB, KreTYaTku, >XMpoB, Oenkos, BUTAMWHOB, MWHEPAanoB, BOAbI,
apomartmnyecknux pobasok, nogcrnacTuTenen, aHTUOKCUAAHTOB, (PEpPMEHTOB, KOHCEPBaHTOB,
NpoOMOTUKOB NN aHTUBNOTMKOB. B HEKOTOpPLIX BapuaHTax peanusauum HanonHUTENb MOXET
npeactaensitb coboM CeHO, COMoMy, CWUMNOC, 3MakW, Macna WM KUpbl UNU  4pPYyron
pactTuTenbHbin Marepuan. HanonHutenem wmMoxeT ObiTb noOon KOPMOBOW  WUHIPEAWEHT,
ykasaHHbin B Chiba, Section 18: Diet Formulation and Common Feed Ingredients, Animal
Nutrition Handbook, 3rd revision, pages 575-633, 2014.
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0082 «HaTtuBHbIM NMpPOAYKT» npeacTaBnseT Cobor MNPOAYKT, MPOAYUMPYEMbIN FEHETUYECKU
HEMOANMUUMPOBaAHHBIM MUKpPOOpraHmamom. Hanpumep, sTtaHon, auetat n 2,3-6ytaHgunon
npeacraesnaoT cobon HatueHble npoaykTel Clostridium autoethanogenum, Clostridium
ljungdahlii n Clostridium ragsdalei. «HeHaTMBHbIN NPOAYKT» MpeacTaBnsaeT cobOon NPOAYKT,
NPOAYLUMPYEMbIN FEHETUYECKU MOANPULMPOBAHHBIM MWKPOOPraHU3MOM, OAHAKO, OH He
NPOAYUMPYETCH TEHETUHMECKN HEMOAMMPULUPOBAHHBIM  MMUKPOOPraHM3MOM, W3  KOTOPOro

NPOUCXOAUT reHETUYECKN MOANMDULMPOBAHHBIA MUKPOOPraHM3M.

0083 «CenekTMBHOCTb» KacaeTcsl OTHOLWIEeHWA NPOM3BOACTBA LENeBOro npogykra K
NPOM3BOACTBY BCEX MPOAYKTOB pepmeHTauuu, npoayuupyembiX  MUKPOOPraHU3MOM.
MukpoopraHmam CornacHo faHHOMY U30OpPETEHUI0 MOXET OblTb FEHETUYECKU CKOHCTPYUPOBaH
ANA NPOAYUMPOBAHNS MPOAYKTOB MNPU ONPEAENEHHON CENEKTUBHOCTU UNU C MUHMMArbHOW
cenekTuBHocTW. B ogHOM BapuaHTe peanusauyvu LUeneBon NPOAYKT COCTaBMSET MO MEHbLUEN
mepe okono 5 %, 10 %, 15 %, 20 %, 30 %, 50 % unn 75 % OT BCEX NPOAYKTOB dhepMeHTayuu,
NPOAYLUPYEMBIX MUKPOOPraHM3MOM COrfacHoO AaHHOMY u3obpeTeHuto. B ogHom BapuaHTe
peanusayMmM LENeBOM MNPOAYKT COCTaBnsieT no MeHbwen mepe 10 % OT BCEX NMPOAYKTOB
dhepmeHTaymm, NpoayLupyeMbIX MUKPOOPraHN3MOM COMNacHO AAHHOMY M30OPETEHUD, Takum
o6pasom, YTO MUKPOOPraHn3M COrMacHO gaHHOMY n3obpeTeHnto obnagaeT No MEHbLUEN Mepe
10 %- CENEKTUBHOCTLIO MO OTHOLLUEHUIO K LENeBoOMy npoaykTy. B ewe ogHom BapuaHTe
peanusayum LEeneBOM NPOAYKT cocTaBnsieT no mMmeHbwen mepe 30 % OT BCEX NPOAYKTOB
dhepmeHTaymm, nNpoayuupyemMbiX MUKPOOPraHN3MOM COMMacHO AAHHOMY W300PETEeHUD, Takum
obpasom, YTO MUKPOOPraHM3M COrnacHoO AaHHOMY U30OpeTeHuo obnagaeTt No MeHbLIEN Mepe

30 %-1 CENeKTMBHOCTLIO MO OTHOLLEHWMIO K LIENEBOMY NPOAYKTY.

0084 KynbTypy OObIMHO MNOAAEPXKMBAOT B BOAHOW KynbTypanbHOW cpege, coaepalien
nuTaTenbHble BELEeCTBa, BUTaMWHbl W/UNN MUHEparnbl, AOCTaToOvHble Ana obecnedeHns pocTa
MUKpoopraHusma. BoaHasi kynbTypanbHas cpefa npeanouTUTENbHO npeacTaBnseT cobon
cpeay Ans aHaspobHOro MUKPOOHOro pocTa, Takyto Kak MMHMManbHas cpega aAnst aHasapobHoro

MUKPOBHOro pocra.

0085 [Ins nonydeHus UENeBOro NPOAYyKTa KynbTMBMPOBaHWE/epMEHTaUnlo XenaTtenbHOo
NpOBOAUTE B COOTBETCTBYIOLMX ycnoeBusx. Kak npasuno, KynbTUBMpOBaHWE/epMeHTaymo
NpoBOAAT B aHaspobHbIX YCrOBUSX. YCNOBMA peakuumu, KOTOpble CreayeT YuuTbiBaThb,
BKIIOYAIOT AaBreHue (unu napuuanbHoe AasreHue), TeMnepaTypy, CKOpPOCTb MOTOKa rasa,
CKOPOCTb MOTOKAa XXMAKOCTU, pH cpeabl, OKUCNUTENBbHO-BOCCTAHOBUTENbHbLIM NOTEHLUManN cpeibl,
CKOPOCTb MepemMelmBaHns (NpU  MCMOMb3OBaHUN peakTopa HEeMNpepbIBHOrO AEWUCTBUA C
nepemMeLLnBaHnuem), YPOBEHb MHOKYNATa, MakCUMarbHble KOHLEHTpauum rasoBoro cybcerparta
ana obecneyeHnsa Toro, YToObl ras B XMAKOW hase He cTan orpaHuymuBaomMM (PakTopoMm, U

MakcumarnbHble KOHLEeHTpauuum npoaykra BO u3bexaHue WHrMbupoBaHus npoaykra. B
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4acTHOCTW, MOXHO KOHTPONMMPOBaTb CKOPOCTb BBeAEHMs cybcTpaTta ans obecneyeHuss Toro,
4yTOObI KOHLEHTPALUS rasa B XUAKOW hase He cTana orpaHuyMBatoLM hakTopoM, NOCKOMbKY

B YCMOBUSIX OFPaHNYEHHOrO KONMYeCTBa rasa KynbTypa MOXET NoTpebnaTb NPOAYKTbI.

0086 OkcnnyaTayms 6uopeakTopa npu NOBbILEHHbIX AaBMEHNAX 06ecneyYnBaeT NOBbILLEHHYIO
CKOPOCTb MacconepeHoca rasa us rasoBon dasbl B xuakyto dasy. CooTBETCTBEHHO, B 0bLLEM
criyyae npeanoyTUTENbHO OCYLLECTBMATb KyNbTUBMPOBAHME/(epMEeHTaLUMIO Npu AaBneHusx
BblLLE aTMOCepHOro agasneHnsa. Kpome Toro, NockomnbKy 3agaHHas CKOpocTb NpeobpasoBaHus
rasa 4acCTMYHO 3aBMCUT OT BPEMEHU YAEPXMBaHUSA cybcTpata U BpPeEMS YAEPXKMBaHUS
onpeaensietT Heobxoanmbin o6bemM OuopeakTopa, TO MCNOMNb30BaHME CUCTEM MNOA4 LaBNEeHUeM
MOXET 3HauUTENbHO YMeHbLNTb Tpebyembin obbem Ounopeaktopa W, CnegoBaTenbHoO,
KanuTanbHble 3aTpaTtbl Ha obopyaoBaHMe ANS KyNbTUBMPOBaHUs/hepmeHTaymm. 370, B CBOIO
oyepeab, O3HaYaeT, YTO MpU nogaep)kaHnm B GMopeakTopax MOBLILLEHHOrO LaBMeHUs, a He
aTMOChEepPHOro LaBrneHUs MOXHO YMEHbLUUTL BPEMS YAEPXKMBaAHWS, onpejensemMoe kak o0bem
XKNAKOCTM B OnopeakTope, AENEHHbIM HA CKOPOCTb nogayn notoka rasa. OnTtumanbHble
yCcnosus peakyum 6yayT YacTUYHO 3aBMCETb OT KOHKPETHOrO MCMOMb3yEMOro MUKPOOPraHusma.
OpHako, B obLem cnyvae NpeanoyTUTENBHO MPOBOAUTE (PEPMEHTALUMIO MPU A3BINEHUN BbILE
aTmocepHoro gasneHus. Kpome Toro, nockonbKy 3agaHHasi CKOpoCTb npeobpasoBaHus rasa
YaCTUYHO 3aBUCUT OT BPEMEHWN yaepXKuBaHMa cybcTpaTta u JOCTUKEHNE TpebyemMoro BpeMeHu
YAEPXMBAHUS, B CBOK ouyepeab, onpeaensdetr Heobxogumbin ob6bem BuopeakTopa,
NCNONb30OBaHWE CUCTEM MO AABMEHUEM MOXET 3HAUUTENMbHO YMEHbLUUTL TpebyemMbin 06bem

BropeakTopa W, CnegoBaTenbHO, KanuTanbHble 3aTparbl Ha 060pyL0BaHUE ANa hepMeHTaLmu.

0087 LleneBble NPOAYKTbI MOXHO OTAENATb MMM ounwaTb OT PepPMEHTaUMOHHOro GynboHa
nocpeacTBoM noboro nNoaxoasLero npoyecca yaaneHums, B KOTOPOM MCNOMb3yT Cnocod mnu
KOMOUHaUMO CcnocoboB, W3BECTHbIX B JAaHHOW 06nacTM TEexXHWKW, BKIOYas, Hanpumep,
PPaKUMOHHYIO NEPEroHKy, BaKyyMHYO MEpPEeroHky, BbiNapuBaHue, uWCNapeHue 4yepes
nonynpoHuyaemyro mMembpaHy, OTAYBKY ra3om, pasgeneHve @as u  3KCTPAKLMOHHYIO
depmMeHTauno, BKOYAdA, HarnpumMmep, XUAKOMAa3HY 3KCTpakumio. B HEKOTOpbIX BapuaHtax
peanusayMm UenesBble NPOAYKTbl BbIAENSIOT U3  PEepMEHTaUMOHHOro OynboHa nyTem
HenpepbIBHOrO yaaneHua us buopeaktopa 4Yactn 6ynboHa, oTAeneHNss MUKPOBHbIX KNETOK OT
OynboHa (06bI4HO NyTeM punbTpauun) 1 BeligeneHna n3 6ynboHa ogHoro unu 6onee yenesbix
npoaykToB. CnNnpTbl WWUNW aueToH MOXHO BbIAENATb, HAaNPUMep, NyTeM neperoHkn. Kncnothbl
MOXHO BbIAENATb, Hanpumep, nytem agcopbuum Ha akTmBupoBaHHOM yrne. OTaeneHHble
MUKPOBHbIE KneTknm moryt ObiTb BO3BpawleHbl B Ounopeaktop. bBeckneTtouyHbi nepmear,
OCTaBLUMWCA MOCne ydaneHus UuenesBbiX MNPOAYKTOB, Takke MOXeT ObiTb BO3BpalleH B
BuopeakTop. [Ansa BOCNONHEHUS cpeabl Nepes ee BO3Bparom B OuopeakTop Kk 6eCKneTo4HOMY

nepmeary MOXHO [06aBnaTb A4OMNONHUTENBHBLIE NUTATENbHbLIE Bellectea (TaKMe Kak BUTaMWHDbI
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rpynnel B).
OnucaHue

0088 ABTOpblI M306peTEHNA OBHapyXunu, 4YTo NyTEM WHTErpauumn npouecca pepmeHTauum
W/unm npoyecca O4UCTKN CTOYHbIX BOA C NPOLEeCccoM rasndukaymm spekTMBHOCTb O4HOrO UNu
fonee npoueccoB nosbiwaeTcs. B uyactHOCTM, aBTopbl U300OpeTeHWs onpeaenvnu
noTeHUManbHble BO3MOXHOCTW UHTErpauumn 4ns peumpKynsayum oqHoro unu 6onee BbIXoaALMX
MOTOKOB, 0BpasyloLMXCa B npouecce epmeHTaymm n/mnmn npouecce OYNCTKM CTOYHbIX BOJ, B

npouecc rasucdukaymn.

0089 OpauH wnn 6Gonee BbLIXOAALMX MOTOKOB MNPEANOYTUTENBHO BblOpaHbl M3 rpynmkbl,
cocTosilen n3: bruorasa, o6pasyroLLerocs B NPoLecce OYNCTKM CTOYHbIX BOJ, OCTaTOYHOrO rasa,
obpasytoLerocs B npouecce pepmMeHTaumm, HeMCNonNb3OBaHHOIO CMHTE3-rasa, obpasyroLlerocs
B npouecce rasudukagum, MukpobHon Buomacchl, obpasytoenca B npouecce pepmeHTayuuy,
MUKPOBHOW Bmnomacchbl, obpasyrolenca B Npouecce OYUCTKM CTOYHbIX BOJ, HEOYMLLEHHOrO
3TaHona, Nofny4yaemoro B npouecce BblaeneHns NpoaYyKTa, CMBYLLHOrO Macna, nory4yaemoro B
npouecce BblAENEHNS NPOAYKTA, BOAbl, 06egHEHHON MUKPOOHOW GMOMaccon, CTOYHbIX BOZ,
obpasywmxcs B npoyecce epmeHTaunm, U OCBETNEHHOW BOAbI, MOMy4YaeMon B npouecce
OYMCTKM CTOYHBIX BOA. OauH nnn 6onee ns 3TuUX BbIXOAALLMX NOTOKOB MOryT ObiTb HanpasBneHbl
B npouecc rasudukayum ana rnonyyeHnsa noToka CUHTEes-rasa, MCMnonb3yemoro B npouecce
rasvdukaumm B Ka4ecTBe UCTOYHMKA Harpesa u/unm ncnonb3yemoro B npouecce rasmdukaymm
ANA NOAaBMNEHNA MOTOKA CUHTE3-rasa. OTOT MOTOK CUHTE3-rasa NpeanoyTUTENbHO NOAXOAUT

Ana dhepmeHTaymm rasa.

0090 OTun pasnnyHble BbIXOASALLME NOTOKM obpasyroTcs nmnbo B, NMOO HKE NO MOTOKY OT
npouecca depmeHTaumn. B npouecce depmeHTaymm obpasyetca nOTOK CTOYHbIX BOA,
CcoAepKallun opraHu4eckme mMetTabonuTbl, Takne kak MukpobHasi buomacca, aTaHon, aueTaT U
2-3 ByTanauon, a Takke pasfvyHble HEeOpPraHn4yeckue COEAMHEHUS, TakMe Kak Conm u cnepgbl
MeTannoB. OTOT MOTOK CTOYHbIX BOA 4acTO HanpasnstoT B MPOLECC OYUCTKM CTOUHbIX BOA.
TUNUYHLIM NPOLECC OYNCTKN CTOYHbIX BOZ, BKkNtodaeT B ceba crnepyowme atanbl: (i) otaeneHme
MUKPOBHOW Buomacchl, koTopas npeacraBnseT cobon B3BELLEHHOE TBepAoe BeLwlecTBo; (ii)
KOHUEHTpauuio TBEPAbIX BELWEeCTB MUKPOOHOM Ouomaccel B OTAENbHOM aHas3pobHOM
BuopeakTope C ANUTENbHBIM BPEMEHEM npebbiBaHnA, nNpubnuManTenbHO Tpuauate gHewn; (iii)
KOHLEHTPALMIO OCBETNEHHOIO BbIXOASALLEro NoToka C YMEHbLUEHHbIMW KONMYECTBAMU TBEPAbIX
BELLECTB MUKPOOHOM Ouomacchl, cogepaljMx pacTBOPMMbIE OpPraHUYeCKMe BeELLEeCTBa, B
fonee KOpPOTKUM Nepuos BpeMeHn npebbiBaHus, NPUONN3UTENBHO OT ABYX A0 TPEX AHEW, B
aHaspobHom OBuopeaktope. OBbIMHO 3TU aHa3pobHble BuopeakTopbl NOTPeONAT GonbLUyo
yacTb, NpeanodTuTenbHo 6onee socbMmaecaTn npoueHTos (80 %) opraHM4ecKoro sellecTsa B

KOpMe W NPOAYUMPYIOT NpoaykT Buorasa. MpoaykT Guorasa COCTOWUT B OCHOBHOM U3 MeTaHa
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(CH4) n guokenpa yrnepoga (COy,).

0091 3toT npoaykT Buorasza MoxeT ObITb NoneseH Ans BbIpaboTkn anekTpoaHeprun. OaHako,
ytobbl Ucnonb3oBaTb Buoras anda BbiPabOTKM 3NEKTPOIHEpPrKn, Bruoras obblYHO HeoHXOAUMO
obpaboTarb C NOMOLULD OAHOro unn 6onee moaynen yaanexHus. Kpome Toro, kak nokasaHo
HUXE, WUCNOMb3oBaHME MUKPOOHOM Ouomaccbl Ans  nonyyveHus Owuorasa okasanocb
OTHOCUTENBHO Mano3aTpaTHbIM WUCMOMb3OBAHNEM MUKPOOHOM Omnomacchbl MO CPaBHEHUIO C

BO3MOXHOCTSIMU rasndmkaymm mmkpobHom dnomaccs.

0092 B [oOnoOnHEHME K BbILWEYNOMSHYTbIM 3Tanam MnpoLecC OYUCTKM CTOUHbIX BOJL MOXET
Takke BkMwyate B ceba  AONOMHUTENbHbIE  3Tanbl  OYMCTKM  MOCME  aHa3pOOBHbIX
BuoreHepaTopoB. OObIYHO OYMLLEHHBIA BbIXOASALWMW MOTOK U3 aHa3pobHbIX BuopeakTopos
noaBepraeTcs AOMONHUTENBHOM ob6paboTke, BKMoYas aspobHyww oO0paboTky, BblaeneHue
CTPYBWUTA, BblAEMNEHME a30Ta N B HEKOTOPbIX criydasax obpaTHbii ocmoc. OCBETNEHHas BOAA,
Mofy4YeHHasa B MpPOLECCe OYMCTKM CTOYHbIX BOJ, MNOAXOAUT ANS MOBTOPHOIO WCMOSb3OBaHUS
nunn cbpoca. OgHMM M3 NOAXOAALUMX CNOCOBOB UCNOMb30OBAHUS 3TOW OCBETMEHHOW BOAbI
ABNAETCHA PEUMPKYNAUUa OCBETIIEHHOW BOAbl B MNpouecc dgepmeHTauum wunu npouecc

rasmdukaymmn.

0093 XoTa npouecc OYMCTKM CTOYHbIX BOA MNO3BOMAET YCMELIHO OuYMLaTb CTOYHbIE BOAbI,
obpasyoLymecs B npouecce hepmMeHTaynn, 4na nony4eHns OCBETNEHHON BOAbI, OpraHuyeckmne
mMeTabonuTbl B MOTOKE CTOYHbIX BOA 4acTo CO3jaltT HecKonbko npobnem. B yactHoCcTw,
OYMCTKa MUKPOBHOM BUOMACChI B NOTOKE CTOYHbLIX BOA C MOMOLLbIO NpoLecca O4YUCTKU CTOYHbIX
BOA, MOXET co3gaBaTb Npobnembl NpOeKTUpoBaHMs M3-3a (i) BbICOKOrO coaepxaHusa benka u,
cnepoBaTenbHO, BbICOKOro obpasoBaHnsa amMmmmnaka BO BpeMs aHaspobHoro copaxmsanms u (ii)

6onbLUOK NNoLwaan yyacTka, HeobxoAUMOro Ana NPOBEAEHNS NPOLECCa OYUCTKM CTOYHbIX BOA,.

0094 Ammnak npegcrasnsiet cobon npobnemy aAns aHa3poBHOro coOpadkmBaHnsi, MOTOMY YTO
aMMMak cBsisaH C MHIMOMPOBaHMEM METaHoreHesa BO Bpems npouyecca aHaspobHOro
cOpaxkmBaHusi, €CnMM  OH WMEET BbICOKME KOHUeHTpauumn. bBbino  obHapyxeHo, uTo
WHrMOMpyOLMEe KOHLEHTpaUUM ammuaka Haxogatcs B gmanasoHe ot 2 r/n go 3 r/n. 310
NMoOpOroBoe 3HayeHne MOXET ObiTb 3HAYMTENbHO MPEBbLILEHO, MOCKOMNbKY Mpu COpaxkmBaHUu
OTAENEHHON MUKPOOHOM BMOMACChHl KOHLEHTpaUns ammMmmaka MoOXeT npesbiwars 20 r/n. Takum
obpasom, ans obpaboTkm MUKPOOHOW BGMOMACCHI B MPOLECCEe OYMCTKM CTOYHbIX BOJ 4acTto
TpebyeTcs npouecc OTrOHKM amMmMuaka AN CHWKEHUS KOHUEHTpauum amMmMmaka Huxe

NHrMBUPYIOLLMX YPOBHEWN.

0095 TpeboBaHue k GoONbLIOK NAoOWaan ydacTka npeacraBsnseT cobon cepbesHyto npobnemy
B MECTHOCTSIX, B KOTOPbIX 3€MIsi CTOUT JOporo. [ns kagon COCTaBMsoLLEN NpoLecca O4YnNCTKN

CTOYHbIX BOA4 Tpe6yeT09| 3HauuTenbHaa nnowaab nMnpoCTpaHCTBa WU3-3a 3HAYUTENIbHbIX
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ob6vemoB, koTopble obpabatbiBaloTcs. Hanpumep, aHaspobHbIM BMopeakTop C ANUTENbHLIM

BpemMeHeM npebblBaHNS MOXET B HEKOTOPbIX CMy4asx npesbiuats 7000 m°.

0096 ABTOpbl UK30OpeTEeHUs OBHapYXWUNK, 4TO 3T NPoONemMbl MOXHO pPeWnUTb 3a CYeT
PELMPKYNALMN NO MEHbLUEN Mepe YacTu MMKpobHon Bruomaccel B npouecc rasmdukagymmn. Yem
MEHbLUE MUKPOOHOM BMoMacchl HaNpaBnsETCA Ha aHa3pobHoe cOpakMBaHWe, TEM MeEHbLUe
ammunaka obpasyercs, 1, crneaoBaTenbHO, YMEHbLUAETCS WWUNN YyCTpaHsaeTcs NoTpPeOHOCThL B
npouecce OTFOHKM aMmMuaka. Kpome Toro, nockonbky 6onblune 06bemMbl BbIXOASALLErO MOTOKA,
obpasylowjeroca B npouecce GepmeHTaumMu, HanpaBnsalTca B npouecc rasudukaymm,
MEHbLUME OOBEMbI BbIXOASLLErO NOTOKa HaNpaBnsOTCA B NMPOLECC OMUCTKU CTOYHbIX Bog. Mpu
MEHbLUMX 06 beMax BbIXOASALLEro noToka, obpabarbiBaemMoro B NpoLecce OYUCTKU CTOYHbIX BOA,
Tpebyembii 06BEM U COOTBETCTBYIOLWME TpeboBaHUA K NMoOWagn y4acTka CHUKAKOTCS, YTO

AenaeT KOHCTPYKLMIO 6onee BbIroAHOM ANSi MECTHOCTEN, B KOTOPbLIX 3EMMIS CTOUT 4OPOro.

0097 B pononHeHue K yCTPaHEHUIO BbILLEYNOMSHYTBIX Apobnem peunpkynsums MMKPOBHON
Buomaccel B npouecc rasvdukauum [aeT cneaywwme  BbirogHble  pesynbtaTtbl (i)
pereHepupyeTcss 6onblias 4acTb 3Heprun, cogepxawlencs B Guomacce; (i) ysenmumsaeTtcs
cooTHoweHne H,:CO B nonyyYeHHOM MnOTOKe CUHTE3-rasa; (iii) cogepxaHne HeopraHn4eckux
BELLECTB, COEAWHEHUS METanmnoB U LEeno4vHble 3nemeHTbl B MukpobHou Oumomacce, Ans
KOTOPbIX 0ObIYHO TPebyTCs AOMNOMHUTENbHbIE 3Tarnbl OYUCTKA B NPOLIECCE OUYUCTKUA CTOUHbIX
BOA, YA00HO cobuparoTcsa B npouecce rasmdukaynmn Kak 4actb 30nbHOM opakymm, 411s1 KOTOPOW
yxe TpebyeTtca yTmnmnsagms, Takmm o6pasom cCHMKaeTcsa obLmn o6beM OUYNCTKM OTXOA0B; U (iv)
asoT, coaepxawmnica B Ouomacce, OyaeT nopBepratbCs  peakuuum B rasoreHeparope,
npespawjasace B N,, NH; n cneabl HCN, 4TO XOpOLLIO WHTErpupyeTcs ¢ CyLIeCTBYHOLUMU

npoueccamu yaaneHus.

0098 ABTOpPbl M300PETEHMS TaKkKe HEOXUAAHHO OOHapPYXUNM nNPUPOCT AoXxoda npu
peumpkynaymm 6uomacchl B rasudukauuio No CpaBHEHMIO C MUCNONb3oBaHWeEM OGuomacchl B
nonyyeHun 6uorasa. B 4acTHOCTU, aBTOpbl n3obpeTeHus obHapyxunu 321 %-e yBenuyeHue
Aoxoja Mpu CpaBHEHWM UCNOMb3OBaHUS OuMoMacChbl B CUHTE3-rase C MWCNONb30BaHUEM

Bromacckl npu nony4veHumn Gruorasa.

0099 O3TOT NMpOUEHT npupocTa AOXOA4a Nydlle BCero nokasaH Hwke B Tabnuye. B aton
Tabnuue npuBeseHa CTOMMOCTb, cosgasaemas 20 [k Ouomacchl, nonydyaemas

nocpenCTBOM KaxKaoro nyTu.
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Fox/v FOx/y rOx/v  |CtoumocTtb|doxon, % Cronmoctb
6uomacchbl| razoobpasHoro| aTaHona npoaykra, |$/4 npupocrtabuomaccsl
npoaykra $/IFOx pgoxopa |B $/Ox
AHa3po6Hoe 20 12 H/A, 8 96,0 H/A 4.80
cbpaxuBaHue
ans
nony4eHusi
6uorasa
Fa3ndpukaLms 20 15 8,25 37,3 307,7 |321% 15,39
ans
nony4eHusi
CUHTE3-rasa

0100 Pacuyetbl, NnpeaCTaBneHHblIE B NMPUMBEAEHHOW Bbiwe Tabnuue, cpaBHMBAKOT CTOMMOCTb
npeobpasosaHns Guomaccel B bmoras nocpeacrTsomMm aHaspobHoro cOpaxmsaHus n Guomacchl B
CVHTE3-ra3 nocpeacTsoM rasudukayun. OPPeKTUBHOCTE Npeobpas3oBaHna npyu NONyyYeHUu
Obuoraza un3 Oumomaccel nOCPEeACTBOM aHaspobHoro cbpakuBaHuss COCTaBnsSIET OKOMo
wecTngecstu npoueHToB (60 %). OSPPekTUBHOCTL Npeobpas3oBaHns NPU NONYYEHUN CUHTE3-
rasa u3 Ouomaccbl MNOCPEACTBOM rasvdukauum COCTaBnsieT OKOMO CEMUAECATU NSATU
npoueHToB (75 %), YTO MOXET BapbUPOBATLCA B 3aBMCUMOCTU OT MCMONb3YEMOW TEXHOMNOrU
rasucpukauun. Fx/yac rasoobpasHoro npoaykra npeacrasnsetr cobown k/yac Guomacchl,
YMHOXEHHOE€ Ha COOTBETCTBYIOLLYIO 3ddekTMBHOCTL npeobpasoBaHus. [[hk/yac astaHona
npeacraensietT cobon [Pk/yac raszoobpasHOro NpoAyKkTa, YMHOXEHHOE Ha 3hPEeKTUBHOCTb
npeobpasoBaHua npu depmeHTaymm rasa. OdpdeKkTMBHOCTL npeobpasosaHms  npu
dhepmeHTaymMm rasa Ans nornyyYeHus 3TaHona COCTaBNSAET, NO CKPOMHbIM MOACYETaM, OKOMO
natngecatn natm npoueHtoB (55 %). lMpu Takon achdhekTMBHOCTM npeobpasoBaHus Obino
oBHapyxeHo, yto [x/4 aTtaHona coctasnset 8,25. Tekywaa yeHa 6uorasa npu OTCYTCTBUM
CTUMYINOB K BO30OHOBMSIEMbIM MCTOYHMKaM HaxXO4UTCS B AManasoHe OT YeTbipex gonnapos (49)
B CLLUA po gecstu gonnapos ($10) B EBponenckom coto3e no COCTOsHUIO Ha 5 Hosi6ps 2018 T.
Ona uenen aHanuMsa wuCNOnb3yeTCA LeHa BOCEMb AONMNapoB 3a ruragxoyns 6Guorasa
(Ctoumoctb npoaykta $8/ITx). LleHa HM3KOyrmepogHoOro ataHona B HaCTosiLee Bpems
COCTaBnNSIET, NO COCTOSHUIO Ha 5 HosBpa 2018 r., $850/ToHHY aTaHona B EBponenckom cotose,

$1100/ToHHy aTaHona B Kutae mn $1200/toHHy aTtavona B CLIA. [Ona uyenen aHanmsa
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ucnonbsyetcs ueHa $1000/ToHHy dTaHona, 4to akBuBaneHtHo $37,30/Ox. Loxoa, $/u
npeactaenset cobon [x/vac razoobpasHoro NpoaykTa, YMHOXEHHOE Ha CTOMMOCTb NMPOAYKTa,
$/TOx. YkasaHHbIn % npupocTa AoxoAa npeacTaBnseTr cobon CpaBHUTEMbHOE 3HayeHue
Hoxopa, $/4 pns AHaspobHoro cOpakmBaHua ANS nonydeHuss Guorasa Mo CPaBHEHMIO C
Hoxopom, $/4 ansa Masndukayum ana nonyyveHms cuHtes-rasa. Ctommocts 6uomaccel B $/ITIx
nokasblBaeT CTOMMOCTb BGuomacchkl Ans BbiGpaHHOro npouecca. OHa paccynTbiBAETCS NyTEM
genenusa Joxoaa, $/4 Ha k/yac Guomacckl. Kak nokasaHo, ucnonb3oBaHue Guomacchl Ans
NOMNyYEeHUsa CUHTE3-rasa NnocpeacTBOM rasnukaymm 3Ha4nTENbHO YBENUYMBAET KaK 4OX04, TaK

U cTouMOCTb Buomacchl.

0101 [ononHuTenbHOe npenMMyLlecTBO nogadnm MukpobHon Oumomaccel B npouecc
rasupukagum CcocTout B TOM, 4YTO MUKpoBHaa Oumomacca MOXKET MoMovb obecneyunTb
AOMOMHUTENbHbIE KONMUYECTBA CUHTE3-rasa, KoTopble MOryT notpeboBaTbCs ANS aaEeKBATHOMO
obecneyeHusa npouecca depmeHTaymn. Hanpumep, 4na nogaym cuHTEs-rasa, Heobxogumoro
Ana npouecca depmMeHTauun aTtaHorna npu nNpousBOACTBE 3TaHona B konuyectse 100 000
TOHH/rog, TpebyeTca CKOPOCTb Nogaudn B rasoreHepatop okono 1200 TOHH Cyxoro BellecTtsa B
AeHb, YTO 3kBMBaneHTHO 50 TOHHam Cyxoro BeLecTBa B 4ac, UCXOASA U3 TEKYLLUMX PacYETHbIX
napameTpoB. buomacca, nony4yaemas B npouecce epmeHTayum Takoro macwrtabda, o6bl4HO
coctaBndetr ot 1000 kr/yac po 1200 kr/yac. OTO 3HaYUTENBLHOE KONMMYECTBO OMOMAacChl.
JononHuTenbHble KONMWYeCTBa CWUHTE3-rasa, KoTopble MOryT OblTb MOMyYeHbl MyTeEM
rasndukaumm 6uomacchl, MOryT ObiTb OCOOEHHO MOMNE3HbIMU B CUTYaUMsaX, KOrga Cbipbe AnNS

razoreHeparopa OrpaHVWYeHo U Koraa LieHa Ha Cbipbe SBMSIETCSA BbICOKOW.

0102 [ns ©Owuomaccbl, NOnydeHHOM B npouecce depmeHTaymm, MoxeT notpeboBaTbes
AOMNONHUTENbHbBIA 3Tan CYLUKA Nepej nojaqen B rasoreHeparop, YToObl YBENUYUTL MPOLEHT
cogepxaHus 6uomaccel. B 3aBucumoctn ot TpeboBaHu K rasoreHeparopy, ans Guomacchi

MOXeT TpeboBaTbCs CyLlKka 40 MOMEHTA, Korga buomacca 6yaet coctaBnate 6onee 20 mac. %.

0103 OpHako rasudukayms OuomacCbl C MOBbLIWEHHBIM COAEPXKaHUEM BRarn UMeeT
AOMOMHUTENBHOE MPEMMYLLECTBO, 3akniovarlweecs B yBenuueHum cooTHowenns H,:CO B
nony4yaemMom cuHrtes-rase. [llpn BnaxHOCTU okono 15 mac. % B UCXOQHOM Cblpbe AN
rasmdukaymm nonyvyaembii NOTOK CUHTE3-rasa mmeet cooTHoweHue H,:CO, cocrasnsiowlee
1:1. Korga BnaHOCTb B UCXOAHOM Cbipbe Ans rasvdukayumn ysenunumsaetca o0 40 mac. %,
nory4YaemMbll MOTOK CUHTe3-rasa umeeTr cooTHoweHne H,:CO, cocraensowee 2:1. Kak
yKasblBanocb paHee, yBenuyeHme cooTHoweHusa H,:CO B NnoToke cuHTEes-rasa, nogaBaemMom B

npouecc hepmMeHTauumn, NPUBOANUT K YBENUUEHUIO adhheKTUBHOCTU nNpoLecca hepmMmeHTauun.

0104 [Ons A[OCTWKEHUS  BbILLEYNOMSIHYTLIX MPEMMYLLECTB  HacToswee un3obpeTeHue
peUnpKynMpyeT oguH unu 6onee 13 cneayownx BbIXOAALLUX MOTOKOB, BbIOPaHHbLIX U3 rpynmbl,

cocTosLen 13: Gruorasa, o6pa3yroLLErocs B NPOLIECCE OUUCTKMU CTOYHBIX BOZ, OCTaTOMHOrO rasa,
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obpasytoLerocs B npouecce pepmeHTauum, HeMCnonb3OBaHHOrO CUHTE3-ra3a, obpasyoLlerocs
B npouecce rasundukayum, mukpobHon Buomacchl, obpasytoenca B npouecce pepmeHTayuu,
MUKpoBHOM Brnomacchl, obpasyrolencs B MNpoLecce OUYUCTKM CTOYHbIX BOA, HEOYMLLEHHOTO
3TaHona, Nony4Yyaemoro B Npouecce BblaeneHns NpogyKkTa, CUBYLLHOro mMacna, nony4aemoro B
npouyecce BblgeneHns npoaykTa, BoAbl, 06e4HEHHON MUKPOBHOM GMOMAacCon, CTOYHbIX BOA,
obpasyomxcs B npouecce depmeHTauun, U OCBETNEHHOW BOAbI, MONy4YyaemMon B npouecce
OYUCTKM CTOYHbIX BOA. OanH unmn 6onee 13 3TUX BbIXOASALLMX NOTOKOB MOTYT ObiTb HanpaBneHbl
B npouecc rasvdukaumum Ans nonyydeHust noToka CUHTEes-rasa, UCMOonb3yemoro B npouecce
rasudumkaymm B ka4eCcTBe UCTOMHMKA HarpeBa U/vnm UCnonb3yemoro B npouecce rasndukaymm
ANSi NOAAaBMNEHWsI MOMYYaeMOro CUHTE3-rasa. JTOT MOTOK CUHTE3-rasa npesnouTUTENbHO

noaXoauT Ans hepmeHTayum rasa.

0105 Ha dcwr. 1 nokasaHa cxema uWHTerpauuMm npouecca, usobpakarowas WHTErpayuto
npouecca 300 rasucpukauymm, npouecca 100 depmeHTaymm rasa, npouecca 400 BblaeneHus
npoaykta n npouyecca 200 O4YNCTKM CTOYHbIX BOS B COOTBETCTBMM C OAHMM acrekToMm AaHHOro
n3obpeteHna. 3TU npouecChbl MNPEeANOYTUTENbHO WHTErpMpoBaHbl MNYTEM WUCMNOSb30BaHUS
BbIXOAALMX MOTOKOB, OOPasyloLMXCA MO MEHbLUEN Mepe B OAHOM Mpouecce, B KayecTsBe
NCTOYHUKA CbIpbSA MO MEHbLUEN Mepe B eLe ogHOM npouecce. [MpeanoytutensHo, B npouecc
300 rasmncpmkayum noctynaet cbipbe 301 ana rasmdukaymm, KOTOPOe MOXET NPeACcTaBnsaTb
cobown nobon nogxoaawmn marepman, cnocobHbln Kk rasmdukaumm ¢ obpasoBaHMeEM MNOTOKa
302 cuHTes-rasa. B pasnuuHbix cnyyasax coipbe 301 ana rasmdukaumm COCTOUT MO MEHbLUEN
MEepe 4YacTMYHO U3 COPTUPOBAHHbLIX W/WNU HECOPTUPOBAHHbLIX TBEPAbIX ObITOBLIX OTX0A40B. B
Apyrmnx cnyyasx coipbe 301 ans rasudukaymm cOCTOMT NO MEHbLUEN Mepe YaCTUYHO U3 NECHbIX
W/WUnn CenbCKOXO3ANCTBEHHbIX OTXO40B. B KOHKPETHbIX BapuaHTax peanusayum ceipbe 301 ans
rasmukaymm Ccoctout mn3 KomOuHauum aByx mnu Bonee m3 Cneaylowmx COCTaBMSHOLMUX:
COPTUPOBaHHbIX TBEPAbIX ObITOBbIX OTXO40B, HECOPTUPOBAHHbLIX TBEPAbLIX ObITOBbIX OTXOAO0B,
NECHbIX OTXOAO0B, CENMbCKOXO3SANCTBEHHbLIX OTXOAOB, MO MEHbLUEW MEpPEe OAHOro BbIXOASLLEro
notoka, obpasytouweroca B npouecce 100 cepmeHTaymMm, NO MeEHbLUEW Mepe OAHOro
BbIXOASILLEro notoka, obpasytoulerocs B npouecce 400 BblAENEHMS NPOAYKTA, N NO MEHbLUEN

MEpPE OA4HOr0 BbIXOAALLEro NOToka, obpasyowerocs B npouecce 200 O4MUCTKU CTOYHbIX BOA,.

0106 T[peanoututenbHo, B npouyecc 300 rasmcpukadum noctynaet coippe 301 Aans
rasucpukagumn n obpasyetcsa notok 302 CUHTE3-rasa, KOTOPbIN NOAXOAUT ANSA PepMeHTauumn B
npouecce 100 depmeHTaumm rasa. B npouyecce 100 depmeHTaymMm 3TOT MNOTOK
NPeAnOYTUTENBHO UCMONb3YIOT B KAYECTBE MUCTOYHMKA yrnepoja Ans MNOMyYeHUs OAHOro Unu
Bornee NpoAYyKTOB, KOTOPbIE MOrYT MO MEHbLUEN MEepe YaCTUYHO COAEPXKaTbCA B OAHOM UMK
bonee BbixogAwmx notokax 102, 104. B pasnuyHbiXx Cnydyasix BbIXOASALWMA  MOTOK,

obpasyowmmnca B npouecce 100 depmeHTaumn, npeacraensiet cobon hepMeHTaUMOHHbIN
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OynboH. [lpeanoyTutencHO, oauMH unyn Gonee nPOAYKTOB, MNONMyYEHHbIX B npouecce 100
hepmeHTaumn, yaansaiT nunu oTAensaT oT depmeHTaymoHHoro 6ynboHa B npouecce 400
BblaeneHna npoaykra. lNpegnoytutensHo, B npoyecce 400 BblgeneHna npogykra yaansaoTcs
oavH vnn 6onee npoayktos 406 1 06pasyeTcs N0 MeHbLUEN Mepe OAWH BbIXOAALWMA NOTOK 402,
404, 408, KOTOPbIN COLEPXKUT CHIDKEHHbIE KONMUYECTBA MO MEHbLUEN MEepe OAHOro MpoaykTa.
OTOT BbIXOASALLMMN NOTOK MOXET ObITb HanpasneH no Tpybonposoay 402 B npouyecc 200 ouncTkm
CTOYHbIX BOJA ANS NOMNyYEeHMS MO MEHbLUEN Mepe OAHOro Bbixoaslero notoka 202, KOTOPbIn

MOXeT ObITb peuupkynmpoBaH B npouecc 300 rasndumkaymm n/vnn npouecc 100 doepmeHTaymn.

0107 [1o MeHbLUEN Mepe B OAHOM BapuaHTe peanu3ayum BbIXOAALWMN NOTOK, 06pasyoLnncs
B npouecce 100 cepmeHTauum, npeacraBnseT cOOOM OCTaTOYHbIN ras, obpasyllmica B
npouecce 100 bepmeHTayun. NpeanoduTUTENBHO, NO MEHBLUEW Mepe YacTb 3TOr0 OCTaTOYHOrO
rasa HanpasnsawT no Tpybonposogy 104 B npouecc 300 rasudcbukagun. 1o MeHbLUEN Mepe
YyacTb OCTaTOYHOro rasa MoxeT ObITb HanpasneHa no Tpybonposoay 124 B npouecc 300
rasncpukagmmn n ee ByayT UCNONb30BaTh kak YacTb cbipbs 301 ans rasndukaumn. Mo meHbLen
MEpEe 4YacTb OCTaTOYHOrO rasa MoXeT ObiTb HanpasneHa no Tpybonposogy 114 B npouecc 300

rasmdovkaynmn gna nogasneHunsa notoka 302 cMHTes-rasa.

0108 [1o mMeHbLUEN MEPE B OAHOM BapuaHTe peanu3aumm BbIXOASLMI ra3, obpasyowmnca B
npouecce 100 depmeHTauymm, npeacrasndetr cobon  PepMeHTaAUNOHHbIN  OYrbOH.
MNpeanoYTUTENBHO, NO MEHbLUEW Mepe 4YacTb (PepMeHTaunoHHoro BynbOHa HanpasnsloT Mo
Tpybonposoay 102 B npouecc 400 BbigeneHus npoaykra. M0 MeHbLIEW Mepe B OAHOM
BapuaHTe peanusauum B npouecce 400 BblgeneHns NpoaykTa OTAENSOT NO MEHbLUEN Mepe
4yactb MUKpoGHoM Gumomacchkl, nonydeHHon B npouecce 100 depmeHTaymm. B pasnuuHbix
cnyyasx no MEHbLUEN Mepe YacTb MUMKPOOHOM Ouomacchl, KOTOPYK OTAEnsiT OT
hepmeHTaumoHHoro OynboHa, peuupkynupyetcs B npoudecc 100 depmeHTauum no
Tpybonposoay 404. B pasnuuHbIx crydyasx no MeHbLen Mepe 4acTb MUKpoOHom Buomaccs,
KOTOPYIO OTZAEnsAT oT depmMeHTaumoHHoro 6ynboHa, HanpasnsawT no Tpybonposoay 428 B
npouecc 300 rasudpmkaumn. MOXHO UCMONb30BaTb MO MEHbLUEW Mepe 4acTb MUKPOOHOWN

Bromacchl kak 4Yactb cbipbsa 301 ansa rasudukaymn.

0109 B pasnuyHbIX criydasix No MEHbLUEN Mepe 4acTb MOTOKA CTOYHBbIX BOZ, COAEpKaLlero
hepMeHTaUMOHHbIN BYyNbOH, KOTOPbIA MOXET cogepxaTb MUKPOOHYI0 Brnomaccy, MoXeT ObITb
HanpasneHa u3 npouecca 100 depmeHTauMn HENOCPEACTBEHHO no Tpybonposoay 104 B
npouecc 300 rasucukayumn 6e3 nepegaym B npouecc 400 sblgeneHunst npogykra. o meHbLuen
MEpEe 4acCTb CTOYHbIX BOA MOXET ObiTb HampasneHa no Tpybonposoay 124 B npouecc 300
rasmduvkaymm Ana MUCnonb3oBaHMa B KadectBe 4vactyu ceipbs 301 ans rasmdpukagmm. [lo
MEHbLUEN Mepe 4acTb ¢epmeHTauynoHHoro ©OynboHa MoxeT ObiTb HanpasneHa no

Tpybonposoay 114 B npouecc 300 rasncdukaymm gna nogasneHunsa notoka 302 cuHTes-rasa.
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0110 B cnyuyasix, korga depmeHTaunoHHein OynboH obpabatbiBawoT B npouyecce 400
BblgENEeHNs NPOAYKTa, NO MEHbLUEN Mepe 4acTb BOAbl, 06eagHEeHHON MUKpoOHOM Buomaccowm,
NONY4YEeHHOW NyTEM yaaneHns MukpobHon Bruomacchl M3 bepmeHTaunoHHOro 6ynboHa, MOXeT
ObITb BO3BpalyeHa B npouecc 100 doepmeHTayunmn no Tpybonposoay 404 n/munu HanpasneHa no
Tpybonposogy 408 B npouecc 300 rasudmkaymn. Mo MeHbLUEN Mepe YacTb BOAbl, 00eLHEHHON
MUKpPOOHOM Buomaccon, MOXeT ObiTb HanpasneHa no Tpybonposoagy 428 B npouecc 300
rasmcvkauyum Ans UCnonb3oBaHMA B KadectBe 4vactu cbipbs 301 ansa rasudukaumn. o
MEHbLLEN Mepe YacTb BOAbl, 06eaHEHHON MUKPOBHOM BomMaccon, MOXeT ObITb HanpasneHa no
Tpybonposoay 418 ans nogasneHus notoka 302 cuHTes-rasa. Kpome 10ro, no MeHbLUEN mepe
YyacTb BbIXoAsILEro notoka, obpasytowerocsa B npouecce 400 BbigeneHus NPoAyKTa, MOXET
OblTb HanpaeneHa no Tpybonposogy 402 B npouecc 200 OYMCTKM CTOYHbIX BOA.
MpeanoYTUTENBHO, BbIXOAALWMIA NOTOK, obpa3syrowmica B npouecce 400 BblaeneHNs NPOAYKTa,

BKMIOYAET CHMKEHHBIE KONMYECTBa NPoAYKTa U/nnm MnkpobHom Guomaccsl.

0111 [pegnoytuTenbHO, B npouecc 200 04MCTKM CTOYHBIX BOA NOCTynaeT n obpabaTtbiBaeTcs
BbIXOASALWMA NOTOK, obpasywwmncs B ogHOM wunu Oonee npoueccax, ANS NONyYeHUs
OCBETNEHHOW BOAbl. JTa OCBETNEHHAs Boga MoOXeT ObITb HanpasneHa no Tpybonposogy 202 B
oavH nnun 6onee npoueccos. B onpeaeneHHbIX cnyvasx Nno MEHbLUEN MEPE YaCTb OCBETNEHHON
BOAbI HanpasnaT no Tpybonposogy 212 B npouecc depmeHTauynn. Mo MEHbLUEN Mepe YacTb
OCBETNEHHOM BOAbl MOXET OblTb HanpasneHa no Tpybonposogy 232 B npouyecc 300
rasucpukaymn, kotopyro 6yayT ucnonb3oBaTb kak 4acTb cbipba 301 ans rasmdukaguu. o
MEHbLUEN Mepe 4YacTb OCBETNEHHOW BOAbI MOXET ObiTb HanpasneHa no Tpybonposogy 222 B

npouecc 300 rasncvkaymm gna nogasneHunsa notoka 302 cnHTes-rasa.

0112 B onpegeneHHblx cniydaax B npouecce 200 O4YMCTKM CTOYHbIX BOg obpasyercs
MUKpOBHasa Buomacca kak 4acTb npouecca oYNCTKN. 10 MeHbLLEN Mepe YacTb 3TON MUKPOOHON
Buomaccel MoxeT ObiTb HanpasneHa no Tpybonposoay 232 B npouecc 300 rasudukayuu.
MpepnouytutensHo, B npouecce 300 rasmdukaumm MCNonb3yloT MO MEHbLUEN MEpe 4YacTb
MUkpoBHoM Bunomaccel, obpasyowencsa B npouecce 200 OYMCTKM CTOYHBIX BOJA, KakK 4acTb

cbipbs 301 ang rasndukaymn.

0113 B npouecce 200 0O4NCTKM CTOYHBLIX BOZ B Ka4vecTBe MOBOYHOrO MPOAYKTA OYUCTKU
MUKpoBHOU Bmnomaccel obpasyetca 6uoras. [0 MeHbLUENW Mepe 4acTb 3TOro Guorasa MOXeT
OblITb HanpaeneHa no Tpybonposogy 202 B npouecc 300 rasmcukaumn. B onpegeneHHbix
cny4yasix no MeHbLUen mepe YacTb funorasa HanpaenstoT no Tpybonposogy 232 B npouecc 300
rasucpukagmn, kotopbid OyayT mMcnonb3oBaTb kak 4acTb cbipba 301 ans rasmdukaguu. o
MEHbLUEN Mepe YacTb Brnorasa moxet 6biTb HanpasneHa no Tpybonposogy 222 B npouecc 300

rasmdovkaynmn ana nogasneHunsa notoka 302 cuHTes-rasa.

0114 [lpegnouytutenbHo, B npouyecc 300 rasudpukaymm noctynaet oguH wnn OGonee
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BbIXOASALWMX MOTOKOB, oObpasywwmxca B npouecce 100 depmentayun, npouecce 400
BblaeneHus npoaykra wunm npouecce 200 O4MCTKM CTOYHbIX BOA, M obpasyetcs nortok 302
CUHTe3-rasza. 1ot notok 302 cuHTe3-rasa nNpeanoyTUTENbHO NOAXOAUT ANA UCMOMNb30BaHUA B

KayecTBe cbipba 418 npoyecca 100 depmeHTayum rasa.

0115 UYrtobbl noaxoauTb ANS WCNONb30OBaHMS B KayecTBe Cbipbs Ana npouecca 100
hepmeHTaumn rasa, notok 302 cuHTEs-rasa npeanoyvTUTENbHO AOMMKEH MMETb Tpedyembin
cocTaB. B KOHKpeTHbIX crniydasx cuHTes-ras 302, nonyyeHHbln B npouecce 300 rasmdukayuu,
COAEPKUT OAWH wunNu BGonee KOMMOHEHTOB, KOTOpPble HEeobXxoAMMO yAanutb  W/unu

npeobpasoBathb.

0116 TwunnyHblE KOMMOHEHTbI, Haxoaswmecs B notoke 302 CUHTE3-rasa, KOTOpblE MOXET
notpeboBatbCa yaanuTb wWunu npeobpasoBaTtb, BKMOYAKOT, 6€3 OrpaHuYeHns, CoeauHEeHUs
cepbl, apOMaTUYECKNE COEAUNHEHUS, anKnHbl, ankeHbl, ankaHbl, oNeuHbl, COeANHEHNS a30Ta,
docdopcogepalme CoeauMHEHUs, TBEpAble 4acTuubl, TBEPAble BELUECTBA, KUCMNOPOA,
ranoreHMPOBaHHbIE COEAVHEHUS, KPEMHUMCOLEPKALWNE COoeaMHEHMs, KapOOoHUNbI, MeTanmbl,
CNNPTLI, CNOXHbIE 3PUPbI, KETOHbI, NEPOKCUALI, anbaernabl, 3pnpbl U CMOrbl. TN KOMMNOHEHTHI

MOryT ObITb yaneHbl C MOMOLLbIO OAHOro Unu 6oree NPoLeccoB yaaneHus.

0117 Ha dwr. 2 nokasaHa cxema WHTerpauumn npouecca, npeacrasneHHaa Ha dwur. 1,
AononHnTenbHo BKNovarwaa npouecc 500 yaaneHuna mexay npoueccom 300 rasudukaymm mn
npouyeccom 100 cbepmeHTauum rasa, B COOTBETCTBMA C OAHUM acCneKkToM JaHHOro

nsobpeteHus.

0118 T[pepnoututenbHo, npouecc 500 yaaneHnsa BknoyaeT oguH unu 6onee us cneayrowmx
MOZYNEen: MOAYNb rMAPONM3a, MOAYMb yaaneHus KUCNOro rasa, Mogynb 4e30KCUreHUPOBaHUS,
MOAYNb KaTanUTUYECKOro rMAPUPOBaHNS, MOAYMb YyAaneHus 4actuy, MoAyMnb yAaneHus

Xrnopuaa, MoAynb yAaneHus CMOn U MOAYMb OYUCTKU OT LIMaHUCTOro Boopoaa.

0119 [lpmn BkntoyeHnn npouecca 500 yganeHnss No MeHbLUEN Mepe 4acTb CuHTes-rasa 302,
nonydeHHoro B npouecce 300 rasudumkaumn, HanpasnaoT B npouecc 500 ypaneHuna ans
yaaneHus wu/uvnu npeobpasoBaHUss MO MEHbLUEA Mepe 4acTM MO MEHbLUEW Mepe OfHOro
KOMMOHeHTa, Haxogsuleroca B nortoke 302 cuHTes-rasa. [llpepnodytutenbHo, npouecc 500
yAaneHns 40BOAUT KOMMOHEHTbI 4O AOMNYCTUMbIX YPOBHEWN ANS NONYYEHUS OYULLEHHOrO NoTOoKa

502, npurogHoro ana oepmeHTayum B npoyecce 100 doepmeHTayuu.

0120 B pasnuuHbix cnyyasx npouecc 500 yaaneHus Bknioyaetr gsa unm Gonee mogynen
yhaneHus, BbiOpaHHbIX W3 rPynnbl, BKNIOYaKOWEN: MOAYMb FMApoNnu3a, MOAyNb YyAaneHus
KMCNOro rasa, Mogyrb AE€30KCUreHMPOBaHWSA, MOAYIb KaTanuTUYeCKoro rmapupoBaHng, Moayrnb
yAaneHus 4yactuy, Moaynb yAaneHusa xXnopuaa, MOAyrb YAaneHus CMOM U MOAYIMb OYUCTKU OT

LmaHuncToro Bogopoga. B onpeaeneHHbix cnyyasx oguH unm 6onee us sTMx MOAynen yaaneHus
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NCNONb3YIOT ANA YAAneHUa U3 rasoBoro NoTtoka OfHOro unv 6onee KOMMOHEHTOB, KOTOpble
MOTYT OKa3blBaTb HEONAronpUATHOE BO3JENCTBUE HA HAXOAALWMECA HUKE MO NOTOKY NpoLeccehl,
Hanpumep, HaxoasaWmMncsa Hmke no notoky npouecc 100 cdepmeHTauum w/unum Haxogsawmecs

HWXXe NO NOTOKY MOAYNW yaaneHus, sagencrtsosaHHble B npouecce 500 yaaneHus.

0121 OpuH nnn 6onee KOMMNOHEHTOB, yAaneHHbIX U/nnu npeobpasoBaHHbIX B npouecce 500
yaaneHusi, Moryt ObiTb BBEAEHbI W/WIM CKOHLUEHTPUPOBaHbI MOCPEACTBOM rasmdukaymm
MUKpoBOHOW Buomaccel. B onpeaeneHHbix cnyvasix B npouecce 500 yganeHus npoucxogut
yaanexHmne ammmnaka (NHs;) n/vnu ymanuctoro sogopoga (HCN). 31oT ammmnak wunm umaHumcTbin
BOAOPOA MOXHO BBOAUTb WWNW KOHLEHTPUPOBaTbL, koraa MukpobHas Gnomacca nogsepraeTcs
rasnpukagumn B npouecce 300 rasmcbukaymm. AMMMAK U LUAHUCTbIM BOAOPOL MOryT ObITb
MONny4YeHbl M3 asoTa, cogepkawerocs B MukpobHonm 6Guomacce, koTopblin B npouecce 300

rasvdukaymm BCTYNuUT B peakuymio ¢ npeobpasosaHnem B N,, NH; n cnegel HCN.

0122 OO6bIYHO NOTOK CUHTEe3-rasa, nojgasaembin B npouecc 100 depmeHTaymm, SBNAETCS
razoobpasHbiM. OgHaKko NOTOK CUHTE3-rasa Takke MOXET ObiTb obecrneyeH B anbTepHaTUBHbIX
dopmax. Hanpumep, NOTOK CUHTE3-rasa MOXeT ObITb PacTBOPEH B >KUAKOCTW, HaCbILEHHOW
CUHTE3-ra3oM, KOTOPYK 3aTeM MOXHO nogasaTtb B npouecc 100 depmeHTaumn. B kadectse

AOMONTHUTENBHOrO NPMMEpPa CUHTE3-ras MOXET ObITb aacopbmpoBaH TBEPAON NOANOXKKON.

0123 TlpepnoututenbHo, B npouecce 100 cdepmeHTauynn wucnonesyT C1l-cdukcupyowme
MUKPOOPraHusmbl Ans depmeHtayum notoka 302 CUHTE3-rasa 1 nonydeHns ogHoro nnmn éonee
npoaykros. C1-coumkcupyrowmn MukpoopraHnsm B npouyecce 100 depmeHTayum o0BbIYHO
npeacraenseT cobon kapbokcmaoTpodHyo BakTeputo. B KOHKPETHbIX BapuaHTax peanumsaymm
kapbokcupoTpodpHaa OGakrtepus BbiOpaHa m3 rpynnbl, Bkovawowen Moorella, Clostridium,
Ruminococcus, Acetobacterium, Eubacterium, Butyribacterium, Oxobacter, Methanosarcina,
Methanosarcina w  Desulfotomaculum. B pasnuuHbix  BapuaHTax  peanusayuu

kapbokcugoTpodpHasa 6akTepus npeacrasnset cobon Clostridium autoethanogenum.

0124 B onpegeneHHbIX crnydasix oguH unn 6onee npoLUeccoB UHTErPUPYIOTCS NOCPELCTBOM
NCMNONb30BaHMS MO MEHbLUEN MEepe 4YacTu MO MEHbLUEW Mepe OAHOro BbIXOASLLEro NOTOKa,
obpasytoLlerocs B O4HOM MnpoLecce, B Ka4eCTBE UCTOYHMKA Harpesa ANA NO MEHbLUEN Mepe

OAHOro Apyroro npouecca.

0125 Ha d¢wur. 3 nokasaHa cxema uWHTerpaumMm npouecca, usobpaxkarowas WHTErpayuto
npouecca 300 rasudpukauymm, npouyecca 100 drepmeHTaumm rasa, npouecca 400 sblaeneHus
npoaykta u npouyecca 200 OYNCTKM CTOYHbIX BOA B COOTBETCTBUM C O4HMM acnekToM AaHHOro
n3obpeteHna. B pasnnyHbIX criy4asx 3Tu NpoLecChbl MHTErPUPYIOTCS NyTEM UCMOMNb30BaHUA MO
MEHbLUEN Mepe OAHOro BbIXOASLLEro noTtoka, obpasylowerocs B N0 MEHbLUEN Mepe OfHOM

npouecce, B KayeCTBE MCTOYHMKA HarpeBa B MO MeHbLUEN mMepe OgHOM Apyrom npouecce. B
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KOHKPETHbIX BapmaHTax peanusauyum buoras, obpasyowmimcs B npouyecce 200 04MCTKU CTOUHbIX
BOA, WCMOMb3ylOT B KayecTBe WCTOYHMKA HarpeBa Ans oaHoro wunu 6onee npoueccos.
MpeanoyTuUTENbHO, MO MEHbLIEN Mepe 4vacTb buorasa, obpasywweroca B npouecce 200
OUYNCTKM CTOYHbIX BOA, MCMONb3YKT B KayecTBe WCTOYHMKa HarpeBa ans npouecca 300
rasucpukaymn. B onpegeneHHbix cnydyasx B npouecce 300 rasudukaymm mcnonb3yT no
MEHbLUEN Mepe YacTb Buorasa, obpasyioulerocs B npouecce 200 OUMCTKM CTOMUHbLIX BOA, ANS
nnaBneHns no MeHbLLEN Mepe YacTu wnaka, obpasyowerocsa B npouecce 300 rasncpukayun. B
oAHOM unn 6onee BapuaHTax peanusayum no MeHbLUEN Mepe YacTb Buorasa, obpasyoLlerocs
B npoyecce 200 OUMCTKM CTOYHbIX BOJ, WUCNONb3YIOT B KayeCTBE WCTOYHMKA Harpesa Ans
npouecca 100 cdbepmeHTaumm rasa. B ogHom nnn 6onee BapuaHtTax peanusaumm no MeHbLUER
mMepe vactb buorasa, obpasyowleroca B npouecce 200 OUYNCTKN CTOYHbIX BOA, UCMOMb3YIOT B
KauecTBe UCTOYHMKA Harpesa ans npouecca 400 sblgeneHusa npogykra. B ogHom unu 6onee
BapuaHTax peanuMsagum no MeHblUern mepe 4dactb buorasa, obpasyowerocs B npouecce 200
OYMCTKM CTOYHbIX BOA, WUCMONb3YIOT B KayeCTBE WCTOYHUKA Harpesa Aans npouyecca 500

yaaneHus.

0126 B pasnnyHbix cnydasx notok 6uorasa, obpasywowmncsa B npouecce 200 OUMCTKM
CTOYHbIX BOA, HanpasnstoT no Tpybonposoay 202 B o MeHbLIEW Mepe oaumH npouecc 600
yaaneHus nepes oTnpaskon B oauH unn 6onee npoueccos. lNpegnoytutensHo, npouecc 600
yAAnNeHUs CHWKaeT KONMMYECTBO MO MEHbLUEW Mepe OA4HOro COeAMHEHUS Cepbl B MOTOKE

Ouorasa.

0127 [Mpw skntoveHun npoyecca 600 yaaneHns nocne npouecca 200 O4YNCTKM CTOYHBIX BOA MO
MEeHbLUEN Mepe 4YacTb Ouorasa, nonydaemoro B npouecce 200 OYUCTKM CTOYUHbIX BOA,
HanpaBnawT B npouecc 600 yaaneHns Ans yganeHus wunm npeodpasoBaHust MO MeEHbLUER
MEpEe YacTu MO MEHbLUEN MEepe OAHOro KOMMOHEHTa, HaxoAsllerocs B noToke Ouorasa.
MpeanoutuTensHo, npouecc 600 yaaneHna LOBOAUT KOMMOHEHTbl 4O AOMYCTUMbIX YPOBHEWN,
yToObl MOMYYMTb OYMLUEHHBLIM NOTOK 642, 612, 622 wwunu 632, nogxoasawun Ans
MCnonb30oBaHNA B MOCnegylwmx ogHoMm unu Gonee npoueccax 400, 100, 500 w/wnn 300

COOTBETCTBEHHO.

0128 B KOHKpPETHbIX BapuaHTax peanusauumn OCTaTO4YHbIW ras, obpasywmnca B npouecce
100 chepmeHTauMM, MCMOMb3YKT B KA4YE€CTBE WUCTOMHMKA Harpeesa Anst ogHoro wunu Bonee
npoueccos. MpeanoyTUTENbHO, NO MEHbLLEN MEpPe YacTb OCTaToOYHOro rasa, obpasyroLlerocs B
npouecce 100 chepmeHTaymMm, UCNOMb3YIOT B Ka4eCTBe UCTOYHUKA Harpesa ansa npouecca 300
rasmcovkaumn. B onpeaeneHHbix cnyyasx B npouecce 300 rasudukaymm UCMNONb3yT Mo
MEHbLLEN MEPE YacTb OCTATOYHOro rasa, obpasywwerocs B npouecce 100 hepmeHTaymm, ans
NnnaBneHns nNo MEHbLUEN Mepe 4acTu Lnaka, nonydyeHHoro B npouecce 300 rasmcumkaymmn. B

ogHOM wnu Gonee BapuaHTax peanusauMuM MO MeHbLUEN Mepe 4acTb OCTaTOMHOro rasa,
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obpasyowleroca B npouecce 100 hepmeHTaymMm, NCNONb3YIOT B KA4Y€CTBE NUCTOYHMKA Harpesa
ansa npouecca 400 BbigeneHuns NnpoaykTa. B pasnnyHbix Criy4asx oCTaTouvHbIv ras, nony4yaembin
B npouecce 100 hepmeHTaymmM, HanNpaBnAT B NO MEHbLUEN Mepe OAWH MpOoLece yaaneHus

nepeg oTnpaBkoOW B OAUH unu 6onee npoLeccos.

0129 B KOHKPETHbIX BapuaHTax peanusauumn HEMCNonb3oBaHHbIA CUHTE3-ra3, 0OpasyoLUNCS
B npouecce 300 rasucbukaymm, NCNomnb3yloT B Ka4eCcTBE UCTOMHUKA Harpesa Ans O4HOro Unu
B6onee npoueccos. MpeanoyTUTENBHO, MO MEHbLUEN MEpe YacCTb HEUCMONb3OBAHHOIO CUHTE3-
rasa, obpasywuweroca B npouecce 300 rasucbmkayun, MCNONb3YIOT B KaydecTBe WCTOYHMKA
Harpesa pansa npouecca 300 rasucbukaumn. B HekoTopbix cnydasx B npouecce 300
rasudukaumm MCnonb3yloT MO MEHbLUEW Mepe 4YacTb HEWCMNONb30BaHHOrO CUHTE3-rasa,
obpasyoweroca B npouecce 300 rasudukayumn, AnNs NMaBMEHUS MO MEHbLUEN MEpEe 4acTu
wnaka, nonyyeHHoro B npouecce 300 rasucdukauyuu. B ogHom wunm Gonee BapuaHTax
peanusayMm NO MEHbLUEN Mepe 4YacTb HEeUCNONb3OBAHHOrO CUHTE3-rasa, obpasyoLjerocs B
npouecce 300 rasudukaumn, UCNonb3ylT B Ka4YeCTBe UCTOYHMKA Harpesa Ans npouecca 400
BblAENEHNA NPOAYKTa. B pasnunuHbIX Criy4asdx HEUCNONb3OBAHHbLIN CUHTE3-ra3, nonyyYaembiv B
npouecce 300 rasncukaymm, HanpaensioT B MO MEHbLUEA Mepe OA4MH NPOLECC yaaneHus nepes

OTNpaBKkoOW B 04MH 1 6onee nNpoueccos.

0130 [pouecc 100 hepmeHTaLUN NPEANOYTUTENBHO MO3BOMSAET Nony4datb pasHoobpasHble
NPOAYKTbl. 3T MPOAYKTbI NPEANOYTUTENBHO MOryT ObITb OTAENneHbl NOCPEeACTBOM npouecca
400 BbigeneHunsa npoaykta. B pasnuyHbix criydyasx no MeHbLUEW MEPEe YacTb MO MEHbLUEN Mepe
OAHOro U3 MPOAYKTOB, nony4aembix B npouyecce 100 cdepmeHTaunn, MOXHO UCMONb3OBaTb B
Ka4ecTBe WCTOYMHMKa Ans ogHoro mnn 6Gonee npoueccoB. B onpeaeneHHbix crny4dasx no
MEHbLUEN Mepe 4acTb IJTaHona, nonyydyeHHoro B npouecce 400 BblgeneHus nNpoAayKTa,
MUCMONb3YKOT B KadecTtBe WUCTOMHMKA Harpeea ana npouecca 300 rasudukayun.
MpeanoYTUTENBHO, 3TaHOM, UCMOMb3YEMbIN B Ka4Ye€CTBE UCTOYHUKA Harpesa ANS O4HOro unu
fonee npoueccoB, nNpeacTaBnsAeT CcOOOM HEOYMLLEHHbIN 3TaHOM, He COOTBETCTBYHOLLMN
TeXHMYEeCKMM TpeboBaHMAaM 4NA TONMMBHOrO 3TaHona. B onpegeneHHbIxX criydasax B npouecce
300 rasudukaymm UCnomnb3yroT MO MEHbLUEN MEPE YacTb HEOUYULLEHHOrO 3TaHOMNa, NOMy4YEHHOro
B npouecce 400 BblaeneHus NpPoaykTa, ANS MMaBNEeHUS MO MEHbLUEN MEpe 4acTu Lunaka,

nony4veHHoro B npouecce 300 rasmncukayuu.

0131 B onpegeneHHbIx crniyydaax B npouecce 100 pepmeHTaymMm nonyyaroT CUBYLLHOE Macro.
3TO cuByLUHOE Macrno MoxeT ObiTb BbligeneHo B npouyecce 400 BbigeneHns npoaykra nobbiMmm
nogxogawmmmn cnocobamu. Hanpumep, B pPeKTUMPMKALUMOHHOMW KONMOHHE YCTaHOBKM AnS
neperoHkn. 1o mMeHbllen mMepe B O4HOM BapuaHTe peanusauyuMum no MeHbLUeW Mepe 4acTb
CVMBYLLHOro macra, nonyyeHHoro B npouecce 400 BblgerneHus npoAyKTa, WUCNONb3YT B

kayecTBe CTOYHMKA HarpeBa NS O4HOro unmn 6onee npoueccos. B onpegeneHHbIx cnyyasx no
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MEHbLUEN Mepe YyacTb CUMBYLLHOMO Macna, nonydeHHoro B npouecce 400 BblgeneHnsa npoaykTa,
MUCMOMNb3YKT B KadecTBe WUCTOYHMKA HarpeBa Ana npouecca 300 rasudukayuu.
MpeanouytutensHo, B npouecce 300 rasmcukaymm MCNonb3yloT MO MEHbLUEW MEpe 4YacTb
CYBYLLUHOro mMacna, nony4eHHoro B npouecce 400 BbigeneHus nNpoaykra, ANa NnasBreHusa no

MEHbLUEN Mepe YacTu wnaka, nony4yeHHoro B npouyecce 300 rasndmkaymn.

0132 Bce ccbinkn, B TOM yncne nydbnvkaumm, naTteHTHble 3asBKN U NaTeHTbl, NPUBEAEHHbIE B
AAHHOM [ OKYMEHTE, BKIHOYEHbl B JaHHbIN AOKYMEHT NOCPEACTBOM CCbIfIKU B TOW XKe CTEMNEHW,
kak ecnn Obl kaxxgas ccbinka Oblna OTAENbHO WM KOHKPETHO YKasaHa ANs BKAKYEHUS
NMOCPEeACTBOM CCbINIKA U U3NOXEHA B AaHHOM [OKYMEHTE B nonHom obbeme. B pgaHHOM
OMNMUCaHMM CCbiflka Ha nOOONM M3BECTHLIA YPOBEHb TEXHUKU HE MpeacTaBnseTr cobon U He
AOMMKHA paccMaTpmBaTbCA Kak MPU3HaHWE TOro, YTO TakOW WU3BECTHbIA YPOBEHb TEXHMUKM
SIBMSIETCS 4acTbio OOLEOCTYMNHbIX M3BECTHbLIX 3HAHMA B OOnactu LeATenbHOCTU B Nobon

cTpaHe.

0133 Cnepgyet cunTaTb, YTO NPUMEHEHNE TEPMUHOB B €4UHCTBEHHOM YUCMNE N aHanoOr4YHbIX
CCbINIOK B KOHTEKCTE OMUCAHUS HACTOALLEro n3obpeteHmsa (0COBEHHO B KOHTEKCTE CreayroLen
dhopmyrnbl M306peTeHns) BKMOYAET KaKk €4WHCTBEHHOE, Tak M MHOXECTBEHHOE 4MCro, ecnu
TONMbKO B HACTOALLEM AOKYMEHTE HE YKa3aHO MHOE UMK 3TO BHO HE NPOTUBOPEYUT KOHTEKCTY.
TepMUHbl  «COopepXKalmn», <«UMEKLMA», «BKNIOYALWMA» W «OXBaTbiBaOLWMA» crnegyeT
paccmaTpuBaTtb Kak HeorpaHuuuBalowme TepMuHbl (T. €. O3Havalwme «Bknwoyada, 6es
OrPaHUYEHNN»), eCrnnN HE yKasaHo UHoe. TEPMUH «COCTOALLUIN MO CYLLECTBY M3» OrpaHudmnBacT
obbemM komno3uuyuu, npouecca unu cnocoba ykasaHHbIMW MarepuanaMmv unu stanamu, unm
TEM, YTO HEe OKa3blBaeT CYL|ECTBEHHOro BMUSHWSI Ha OCHOBHbIE W HOBbIE XapaKTEPUCTUKM
KOoMno3uuumn, npouecca unu cnocoba. Mcnonb3oBaHne anbTepHaTMBbI (HaANpUMeEp, «Unny)
cneayeTt NoHMMaTh Kak O3Hadvatollee oaHy, obe unm nobyo 13 BbllleyKasaHHbIX KOMOUHaLWMN
anbTepHaTmB. Mcnonb3yembld B 4aHHOM AOKYMEHTE TEPMMWH «OKOMo» o3HadvaeT 20 % ot

NPUBELEHHOrO AManasoHa, 3Ha4YeHUs Unu CTPYKTYPbl, ECINN He YKas3aHo MHOoe.

0134 [lepeuncneHne gmManasoOHOB 3HAYEHWA B JAHHOM AOKYMEHTE MpefHasHa4yeHO MNpOCTO
ANA NCNOMNb30BaHUSA B KadeCTBE COKpalleHHOro cnocoba OTAEeNbHOW CCbINKU Ha Kaxpoe
OoTAenbHOE 3HayeHune, nonajarlee B 3TOT AMaNasoH, €CNU B AAHHOM JOKYMEHTE He yKasaHo
MHOE, N KaXgoe OTAENbHOE 3HAaYEHUe BKIIOYEHO B JaHHOE onucaHue, kak ecrim bl OHO Bbino
OTAENbHO MPUBEAEHO B AAHHOM AOKYMeHTe. Hanpumep, niobon guanasoH KOHLUEHTpauuw,
AManasoH NPOLEHTOB, ANanas3oH COOTHOLUEHUW, AnanasoH LernbiX Yncen, AuanasoH pasmepos
WUN1 AnanasoH TOMLWWH CneayeT NOHUMaTh Kak BKNIoYaloLWwmun 3HaveHne noboro Lenoro yicna B
NPUBELEHHOM AManasoHe W, ecrnn 3TO YMECTHO, €ro Aonen (Hanpumep, O4HOW LEeCATON u

OAHOW COTOW L|eNnoro 4mcna), ecrnm He ykasaHo MHoe.

0135 Bce cnocobbl, onnucaHHble B AaHHOM AOKYMEHTE, MOryT ObiTb BbIMNOMHEHbLI B NOOOM
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MOAXOASALUEM MOPsiAKe, €CN B LAHHOM AOKYMEHTE He yKa3aHO MHOE WM UHOE SIBHO He
NMPOTUBOPEYNT KOHTEKCTY. Mcnonb3oBaHme ntobbix BO3MOXHbLIX MPUMEPOB MMM BBOAHbLIX CrOB
nepeg npumepoMm (Hanpumep, «TakoW Kak»), MpMBEAEHHbIX B [AaHHOM JOKYMEHTe,
NpeAHasHa4YeHo MNPOCTO ANS Ny4yllero OCBELUEHUS AaHHOro WU300peTeHuss U He Hanaraet
orpaHnyeHne Ha obbem AaHHOro U30OBpPETEHUS, eCnn He 3asiBNEHO MHOE. Hn 04HO BbipaXeHue,
NPUBEAEHHOE B Aa@HHOM OMWCAHUW, He crnefyeT MNOHMMAaTh Kak ykasaHue Ha Kakon-nmbo
He3asBMEHHbIA 3MEMEHT Kak HeoOXoAuMMbIA ANS NPakTUYECKOW peanusauuym AaHHOro

nsobpeteHus.

0136 B gaHHOM 40KYMEHTE onucaHbl NPeanoYTUTENbHbIE BAapUaHTbl peanmsaynum HacTosLwero
nsobpetenna. Bapuauum 3TMX NpeanodTUTENbHBbIX BAapWaHTOB  peanu3auyun  CTaHyT
OYEBUAHBIMW ANSA  CNeyuManucTtoB B AaHHOW oOnactTm TEXHWMKM NpU  O3HAKOMMEHUM C
NpPeACTaBrEHHbIM BbiLLe onncaHnem. ABTOpbI n3obpeteHua OXWAAIOT, yTO
KBanupuuympoBaHHble  cneymanuctel  OyayT  MCNOMb30OBaTb  Takue  Bapuauyum  npu
HeobX0AMMOCTM, N aBTOPbl U30BPETEHUA NpeanonaratdT, YTO HacToswee nsobpeteHune byaet
OCYLLECTBNATLCA Ha MNPaKkTUKE WHaye, YeM KOHKPETHO OMNUCaHO B JaHHOM [JOKYMEHTE.
CoOTBETCTBEHHO, HacTosLee M300peTeHWe BKMNIOYaeT BCe MOAUMUKALUM N SKBMBANEHTHI
obbekta M300peTeHns, npuBeAEHHble B npunaraemon opmyne mnsobpeTeHns, Kak 3To
paspeLleHO 4ENCTBYIOLMM 3aKkoHOAaTtenbCcTBoM. Kpome Toro, niobas komOmHaums onmncaHHbIX
BbllLUE 3MEMEHTOB BO BCEX CBOMX BO3MOXHbIX Bapuauumsx OXBaTbIBAETCH HACTOALUM
n3obpeTeHnem, ecrnv B JaHHOM AOKYMEHTE HE YKasaHO MHOE WUIU MHOE ABHO He NMPOTUBOPEYUT

KOHTEKCTY.



®OPMYIIA N3OBPETEHUA

1. Cnoco6 peuvpkynauMM  BbIXOASILLEro noToka rfocrne npouecca epmeHTauuu,

BKMIOYaOLLMN:

a. BblAENeHne Mno MeHbLUEN mepe 4acth no MEHbLUEN mMepe OAHOro BbIXOoAALLEero

noToKa nocre npouecca hepmeHTaymu; 1

b. HanpaBneHne Mo MeHbLUEeN Mepe YacTh MO MEHbLUEN Mepe OLHOro BbIXOASALLEro

noToKa B NPOLECC rasndukaymu.

2. Cnocob no n. 1, oTnUYarWUNCA TEM, YTO BbIXOAALWMW NOTOK BbiOpaH W3 rpynnebl,
cocrtosilen wm3: Ouorasa, obpasylowerocda B NPOLECCe OYUCTKM  CTOYHbIX  BOZ,
HEeMcnonb30BaHHOrO CUHTE3-rasa, obpasylowerocs B npouecce rasvdukayum, MMUKPOBHON
Buomaccel, obpasyroencs B npouecce pepmeHTaumm, MMKpobHon Gnomacckl, obpasyroLlencs
B MPOLECCE OYUCTKM CTOYHbIX BOJ, HEOYMLLEHHOrO 3TaHOMa, MOMY4YEHHOrO B Mpouecce
BblJENEHNSA NPOAYKTa, CMBYLLUHOMO Macria, MONy4YeHHOro B MPOLECCE BblAENEHMS MPOAYKTA,
BOAbl, OOeAHEeHHOW MUKPOOHON ©OuomMaccon, CTOYHbIX BOA, OOpasoBaHHbIX B npouecce

chepmeHTalyMn, 1 OCBETNEHHOW BOAbI, NOMYYEHHOW B MPOLECCE OYUCTKMN CTOUHBIX BOJ.

3. Cnocob no n. 2, oTANYalLWMACa TEM, YTO NO MEHbLUEN MEpe YacTb MO MEHbLUEN Mepe

OAHOro BbiXoAALLlero NoToKa nogseprarT Fa3I/IC*)I/IKaL[I/II/I Anda nony4YyeHnda NoToKa CUHTEe3-rasa.

4. Cnocob no n. 3, oTNMYaLWUNUCA TEM, YTO MO MEHbLUE Mepe 4YacTb NOTOKa CUHTE3-rasa

HanpaBnsaT B NpoLuecc epmMeHTaumm.

5. Cnoco6 no n. 3, oTnMYalWMUCa TemM, 4YTO MUKPODOHYO Bromaccy, obpasyloLyocs B

npouecce hepMeHTaLUM UM NPOLECCE OYMCTKM CTOYHbLIX BOA, CyLIAT nepes rasudukaymen.

6. Cnocob no n. 2, OTANYaLWMIACS TEM, YTO MO MEHbLUEN Mepe YacTb NO MEHbLUEN Mepe
OAHOro BbIXOASALLEro NOTOKA, BbIOPAHHOro 13 rpynnbl, COCToAWwen n3: brnorasa, obpasyroLlerocs
B MpOLEecce O4YUCTKA CTOYHbIX BOZ, HEWCNOMNb3OBAaHHOTO CUHTE3-rasa, obpasyloujerocs B
npouecce rasudukaymm, HEOYMLLEHHOro 3TaHona, MOMYYEHHOro B Mpouecce BblgeneHus
NPOAYKTa, CUBYLLHOIO Macna, Nory4YeHHOro B npoLuecce BblAENeHUs NPOAYKTA, MPUMEHSIIOT B

KayecTBe UCTOYHMKa HarpeBa B npoLecce rasnduka .

7. Cnocob no n. 6, oTnMyarWMnca TeM, YTO B npouecce rasndukaymm npUMEHSAT No
MEHbLLUEN Mepe 4acTb MO MEHbLUEN MepEe OAHOrO BbIXOASLLErO MOTOKa ANS MMaBneHust no

MEHbLLE Mepe YacTy Lunaka, Nofy4eHHoro B npouecce rasndukagmm.

8. Cnocob no n. 2, oTnMyarwunca Tem, YTo B npouyecce rasndukaumm npuMEHSaT No
MEHbLLUEN Mepe 4acTb Owuorasa, MOMyYeHHOrOo B MNPOLECCEe OYUCTKM CTOYHbIX BOA, ANS

NNaBneHns No MeHbLUeN Mepe YacTu Lwnaka, nony4YeHHoro B npouecce rasmdukayum.

9. Cnocob no n. 2, oTANYalLWMACH TEM, YTO NO MEHbLLUEN Mepe YacTb MO MEHbLUEN Mepe

OAHOro BbIXOAALLEro noToka 3amMmeHAeT Nno MEHbLLEN mMepe 4acTtb TEXHOMNOMMYECKON BOAbI,



HeobxoaMmMon 4na npouecca rasmdukagun.

10. Cnoco6 no n. 9, oTNUYaLWMACA TEM, UYTO TEXHOMOIMYECKYIO BOAY, HEOBXoanmyo aAns

npouecca rasmpukaymm, yMEeHbLLAOT NO MEHbLLEN Mepe Ha 45 NpPOLEHTOB.

11. Cnoco6 no n. 2, OTNNYaLWUNCA TEM, YTO NO MEHbLUEN MEpe YacTb NO MEHbLUEN Mepe
OHOro BbIXOASALLEro MOoTOKa BBOAAT B MNOTOK CUHTE3-rasa, MONy4YeHHbIn B npouecce

rasucukaymm, 4na CHKEHUS TeMnepaTypbl NOTOKa CUHTE3-rasa.

12. Cnocob no n. 11, oTNUYalLWMIACA TEM, YTO TeMNepaTypy NOTOKa CUHTE3-rasa CHMKatoT

no MeHbLuen mepe Ha 100 rpagycos no Lienbcuio.

13. Cnocob no n. 2, oTANYalLWMIACH TEM, YTO NO MEHbLUEN MEpPe YacTb NO MEHbLUEN Mepe
OfHOro BbIXOASLLErOo MOTOKa BBOAAT B MOTOK CWUHTE3-rasa, MOMyYeHHbIn B npouecce

rasudukaumm, 4ns yaaneHus no MeHbllen Mmepe OAHOM YacTuLbl U3 NOTOKa CUHTE3-rasa.

14. Cnoco6 no n. 2, oTANYarLWMACa TeM, YTO MUKpoOHasa Buomacca COAEpPKUT OAUH Unn

6onee C1-pukcnpyoLmx MMKPOOPraHM3mMoB.

15. Cnocob no n. 14, otnnyaowmimncs Tem, 4to C1-hukcupyowmmn MMKpoopraHmam BbibpaH
n3 rpynnbl, coctosiwen na: Moorella, Clostridium, Ruminococcus, Acetobacterium, Eubacterium,

Butyribacterium, Oxobacter, Methanosarcina n Desulfotomaculum.

16. Cnocob no n. 2, oTnmMyawmnca Tem, 4to bruoras, o6pasyroLMnCca B NpoLecce OYUCTKU
CTOYHbIX BOJ, COAEPXKUT OAMH Unn 6onee KOMNOHEHTOB, BbIOPaHHbIX U3 FPynMbl, COCTOSILLEN U3:

MeTaHa, ANOKCKAA Yrnepoaa, MOHOOKCUAA YINepoaa, amMmuaka u COeANHEHUS Cepbl.

17. Cnocob no n. 16, oTNMYalLWMACA TEM, YTO COEAMHEHME Cepbl npeacTaBnsaeT coboun

CEepoBOOPOL.

18. Cnoco® no n. 16, oTAMYalWMACA TEM, 4YTO MO MEHbLUEN Mepe 4acTb MeTaHa

nozaBepratT pUMOPMUHTY C NONyYeHneM MOHOOKCKAA yrnepoga 1 Bogopoaa.
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