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TIEPETOHKOI; 10 MEHbIIeH Mepe ONHOTrO0 THOJNA IMyTeM aacopOIMM WINM Peaknuu ¢ oOpa3oBaHHEM
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CMoCoOb OYNCTKM NPOAOYKTOB

NEPEKPECTHAA CCbIIKA HA POAOCTBEHHBIE SAABKA

[0001] HacToswasa 3asska ncnpawumBaeT NPUOPUTET COrMacHO NpeaBapuUTEnbHON
3asaBke Ha nateHT CLUA Ne 62/988 176, nogaHHon 11 mapta 2020 r., 1 3asBKe Ha naTeHT
CLLUA Ne 17/183 204, nogaHHon 23 despansa 2021 r. CogepxaHne obenx 3asBok ABHbIM

06pasom BKIOYEHO B AaHHbIA LOKYMEHT B NONTHOM 00beMe NoCpeaCTBOM CCbIMOK.

OBJTIACTb TEXHNKA

[0002] HacTosilee mn3obpeTeHne OTHOCUTCH K Cnocoby BhbIAEMEHUS U OYUCTKU
oaHoro nnm 6onee NPoaykToB U3 pepmeHTaTuBHOro 6yrnboHa. B yactHocTn, nsobpeteHme
OTHOCUTCA K MPUMEHEHUI0 ABYX unu Bonee pasgeneHvn ANs BblAENeHUs U OYUCTKU
NPOAYKTOB, TAKMX KaK 3TaHOs, U3 hepMeHTaTMBHOro 6ynboHa, npuyem pepmeHTaTUBHbLIN

OynNbOH COAEPXKUT MUKPOOHYIO Buomaccy, 3TaHOmM U M30NPONaHoI.

YPOBEHb TEXHWKHN

[0003] Ha yrnekucneim ras (CO,) npuxogutca okorno 76 % MupoBbIX BbIOPOCOB
MapHUKOBbLIX rasoB B pe3ynbTare AeATENbHOCTU YenoBeka, a OCTaBLUYKOCS [JOSi0
coctasnaT meTaH (16 %), 3akmcb asota (6 %) n pTopnpoBaHHble rasel (2 %) (cornacHo
AaHHbIM YnpaBneHus no oxpaHe okpyxawwen cpeabl CLUA). Bonbwas 4vacte CO,
obpasyeTcs B pe3ynbTarte CKUraHus UICKonaemoro Tonnmea Ansi NPOM3BOACTBA 3HEPruu,
XOTS MPOMBILLNEHHbIE N NECOXO3ANCTBEHHbIE MeponpuaTus Tawkke Bblgensor CO, B
atmocapepy. CHmxKeHne BbIOPOCOB NapHMKOBbLIX razos, ocobeHHo CO,, nmeeT peliaroLlee
3Ha4yeHMe AnSA OCTaHOBKM rnobanbHOro NOTENNEHUss U CBSA3AHHOTO C HUM WU3MEHEHMS

KnnuMarta n noroabl.

[0004] [JaBHO M3BECTHO, 4YTO KaTtanMTUYECKME NPOLECChl, Hanpumep, npouecc
duwepa-Tponiwia, MOXHO NPUMEHATb AN NpeobpasoBaHnA rasos, Cogep)almx UOKCUA,
yrnepoga (CO,), moHookeug yrnepoga (CO) w/unum Bogopoa (Hz), Hanpumep,
razoobpasHbiX NPOMbILLIIEHHbLIX OTXOA0B UMW CUHTE3-rasa, B pa3nu4yHble BUAbl TOMMMBa U
xumunkatbl. OfHaKo B nocnejHee Bpems PepmeHTauusa rasos crana anbTepHaTuMBHOWU
nnatcpopmont anst OMONOrMYEcKoro CBA3bIBAHMA TakMx rasos. B yactHoctn, 6bino
nNpoAEMOHCTpMpoBaHo, uto C1-cBA3biBalOWME MWKPOOPraHM3Mbl NpeBpalyatoT rasbl,

cogepxawme CO,, CO w/unun H,, B Takne NpoayKThl, Kak 3TaHOM U M30NPOnaHor.

[0005] O6bIyHO, NpOAYKTbI, MOMyyYeHHble B pesynbTate npouyecca Puwepa-

Tponwa wwnn epmeHTauumn rasos, pasgensarT nocpescTBOM OObIMHOM NEPErOHKM.
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Mpouecc NeperoHkn OCHOBaH Ha pasHuLE B NETYYECTH, TO ECTb PasHULEe B Temnepartype
KUMEHUS KOMMOHEHTOB, KOTOPbIe HEOBXOAUMO pasaenuTb. MNob6oYHble NPOAYKTbI, KOTOPbLIE
npy 3ToM 0OpasyloTcsa U, CrnegoBaTenbHO, MPUCYTCTBYIOT, TaKKe AOMMKHbI ObiTb OTAENEHbI
oT npogykta (npoayktoB). OpgHako OblNO MOKa3aHO, YTO AN HEKOTOPbIX KOHEYHbIX
NPUNOXEHUI npocTas TPaguUMOHHas neperoHka ©e3  JOMOMHUTENbHbIX Mep He
no3BonseT 3EKTUBHO BbIAENUTL XXEMaeMbli MPOAYKT M3 pacTBopa C AOCTATOYHO

BbICOKUM YPOBHEM YUCTOTbI.

[0006] Hanpumep, npu depmeHTaymm rasoB ¢ ucnonb3oBaHuem C1-
CBA3bIBAOLMX MUKPOOPraHU3MOB, KOTr4a >KenaembIMU NPOAYKTaMW SIBNSAETCS 3TaHon,
no6oYHbIMM NpoaykTamm MoryT ObiTb METaHON, aueTanb, auetanbaerug, atunagyerar u,
BO3MOXHO, HEKOTOpbIE CepocojepKalime CoeauHeHus. B 3aBUCUMMOCTU OT KOHEYHOro
NMPYMEHEHUA 3TaHOna MoXeT noTpeboBaTbCs yaaneHme O4HOro UMM HECKOMNbKUX U3 3TUX
NoOOYHBIX MNPOAYKTOB 4O YPOBHA HWXKE yKasaHHoro. [ns nornyyeHws 3TaHorna BbICOKOW

YNCTOTbl MOXET I'IOTpe6OBaTbCFI HEeCKOINbKO 3TanoOB pasaeneHns.

[0007] CooTBETCTBEHHO, COXpaHAETCs noTpebHOCTL B CUCTEME, KoTopas
3 pekTnBHO OTAENSET NOOOUHbIE COEAMHEHMS OT NPOoAYKTa hepMEHTALUN ra3oB, Takoro

KaK 3TaHO, ANnA nonyvyeHna 3TaHONbHOIo NpPpo4yKTa BbICOKOW YNCTOThI.

KPATKOE OMMCAHUE N3OBPETEHNA

[0008] HacTosilee wnsobpeTteHne sknovaeTr cnoco® BblAENEeHUA 3TaHona u3
hepmeHTaTMBHOro OynboHa, cogepawero MuKpoOHyto Guomaccy, 3TaHOn, MeTaHon,
aTunayetart, Nno MeHbLUeN Mepe OAMH TMOM WU MO MEHbLUEA Mepe O4HO COeAMHEHMe,
cogepxawlee 3 unm Gonee atoMoB Yrmepoaa, NpUYEeM YKasaHHbI cnoco® BKMOYaEeT:
oTAENEeHNE NO MEHbLUEN Mepe MUKPOOHOM Bromacchl OT hepMEHTATUBHOrO OynboHa Ans
CO3JaHNs TEXHOMNOrMYECKOro NoToKa; yaaneHne B Nobom nopsigke u3 TEXHONOrMYECKOro
noToka: 3TunayeTtata nyTeM OCYLECTBMEHUS peakuum a3Tunayerata C OCHOBHbIM
COEAUHEHNEM C MOCMEAYIOWEN MEePEroHKOW; MO MEHbLUEN Mepe OAHOro Tuona nyTem
agcopbumm wmnmn peakymm ¢ obpasoBaHnem gucynbdupa; MeTaHona NepPeroHKON;
coefuHeHnn, cogepxkawmx 3 unm 6onee atoMoB yrnepoga, NEPEroHKON; U BblAENeHne
3TaHOMa NEPEroHKOMW; NMPU 3TOM MEPErOHKY MOXHO MPOBOAUTL B O4HOW KOMNOHHE M B

ABYyX Unn Bonee KOMNOHHaXx.

[0009] depmeHTaTMBHBIN ~ OYnbOH MOXET  AOMNOSTHUTENMbHO  cogepXaTtb
auetanbgerug, u cnoco® MOXET AONOMHUTENbHO BKMOYaTh yaaneHue auetanbaerna

nocne yaganeHusa MVIKpO6HOI?I Bmnomaccel ans nonyyeHna TexXHONOrn4yeckoro notoka C
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ncnonb3oBaHMeM wMetTanna anda BOCCTaHOBNEHUA auetanpjernga [o auetara C

nocneayoLen NeperoHKon.

[00010] depmMeHTaTUBHbBIA OYNbOH MOXET AOMOMNHUTENBHO cofepaTb Mo
MEHbLLEN Mepe OAWH anbAerng, N cnocod MOXeT AOMONHUTENBHO BKMOYaTh yAaneHve
anbgernga nocne yaaneHns MUKpoObHOW Guomacchl AN NONYYEHUS TEXHOMOrMYeCcKoro
noToka nyTemM BOCCTaHOBMEHUS A0 cnupTa. BoccTaHoBNEHME MOXHO NpPOBOAUTL C
NCMONb30BaAHMEM XUMWYECKM aKkTUMBHOIO MeTanna, amanbrambl WIn COeAUHEHMS,
COAEPKALLEro XMMMUYECKN aKTUBHbIN MeTann. XMMMYECKN akTUBHbIN MeTansn, amansrama
WNN COEAMHEHME MOryT BKMIOYaTb LUMHK WM antoMuHUA. BoccTaHoBneHME MOXHO
nNpoBoAUTE NyTEM 06paboTkn rmapasnmHom. Anberng MOXHO BOCCTAHOBUTL 40 CNMpTa Ha
3Tane yaaneHusa sTunauyerara nyTem OCYLLECTBNEHUSA peakuumn aTmnayerara ¢ OCHOBHbIM

COEANHEHNEM C MOCNEAYIOLLEN NEPEFOHKON, CM. HUXKE.

[00011] lMonyyeHHbIn 3TaHON MOXeT ObiTb BblAENEH Kak 4acTb 3Tana
MEepPEroHkW, Koraa yaansioT METaHon W yaansioT COeAUHEHWs, cogepxawme 3 unu

B6onee aTtomoB yrnepoja.

[00012] MoxHO  ocywectBnsaTe  cnoco®, Korga dtanbl  yjaneHus
aTMnayeTaTa nyTem OCYLLECTBMEHUA peakuynn aTunayerara ¢ OCHOBHbIM COEAUHEHNEM C
NoCrneayloWwen MnNeperoHKONn W yjaneHust No MeHbLUEW Mepe OAHOro Tuona nyTem
agcopbuymu nnn peakuymmn ¢ obpasosaHvem gucynbduia BbIMNOMHAT A0 3Tana yjaneHus
MeTaHona nyTem NepPeroHkn 1 yaaneHns CoeanHeHnn, cogepxawymx 3 unu 6onee atomos

yrnepoaa, nyTem neperoHku.

[00013] MO>HO OCyLLeCTBNATbL CNocob npu NPoBeAEeHUN MO MEHbLUEN Mepe
OfHOM MEPEroHKM B WHEPTHOM aTMocdepe Mnu npu NPOBEAEHUM BCEX MEPErOHOK B
MHepTHOM atmocdepe. MOXXHO OCyLLecTBNATbL cnocod Npu yaaneHum no MeHbLLen mepe

OLHOrO TUOMa Ha BO34YyXe UMy B MHEPTHOW aTmocdepe.

[00014] MOo>HO oCyLlecTBnsATbL Cnocob, korga ansa agcopbuumn NpUMEHSsIOT
CUNbHOKNUCMOTHYKO KaTMOHOOBMEHHYIO cmony. CWMNbHOKUCNOTHas KaTtMoHOOOMeEHHas
cMona MOXET npeacTaBnsATb Co0OM NOHOOOMEHHYKD CMONy Ha ocHoBe Ag Ha

MaKpOMNOpPUCTOM MONUCTMPONE C CUNbHOKUCIOTHLIMU CYNbGOHOBbLIMU rpynnamMm.

[00015] depmeHTaTUBHBIA  OyNbOH MOXET AOMOMHUTENBHO COAEPXKAaTb
AOMONHUTENbHBIE MPUMECK, U CHOCOD MOXET AOMOMNHUTENBHO BKMOYaTh 0OpaboTky
TEXHOMOrM4YeCcKoro noToka aacopbeHToOM AndA yaaneHus LOMOMHUTENbHbIX MPUMECEN.

AncopbeHT MOXET npencTaBnATb COOOM aKTMBUMPOBAHHbLIA YrNepos, akTUBMPOBAaHHbLIN
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APEBECHbIN Yronb UMM CUMbHOKUCINOTHYIO KaTMOHOOOMEHHYIO cmony. CUnbHOKUCNOTHAdA
KaTMoHOOOMEHHasa cMona MOXET npeacTaBnsaTb COO0N MOHOOOMEHHYIO CMOMY Ha OCHOBE

Ag Ha MakponopuUCTOM NOMUCTUPONE C CUITBHOKUCIOTHLIMW CYrbOHOBbLIMU rpynnamMm.

[00016] [pyron BapuaHT peanu3auyum nsobpeTeHns OTHOCUTCA K cnocoby
BblENeHns 3TaHona u3 epmMeHTaTMBHOro OyrbOoHa, CoAepXKallero MUKPOOHYIO
fuomaccy, 3TaHon, MeTaHon, dTunaueTar, No MeHbLUEN Mepe OAUH TUOM U MO MEHbLLEN
Mepe OAHO coeauHeHue, cogepxawjee 3 wmnm Oonee aToMOB Yrnepoaa, npuyem
yKasaHHbIl cnocob BKMOYAET: OTAENEHME NO MEHbLUEN Mepe MUKPOOHOM Guomacchl oT
depmeHTaTuBHOro OynboHa ANS MOMYYEHUS TEXHOMOTMYECKOrOo MOTOKa, ODEefHEHHOro
MUKpPOBOHOM BuomMaccoun; yganeHue adTunaudetrarta M3 TEXHONMOrMYECKOro MOoTOoKa NyTeMm
OCYLLIECTBMNEHMS peakymn 3Tunaugetara C OCHOBHbIM COE4MHEHWEM C MOCHEeYHLEN
NEeperoHKON ¢ NonydYeHnem obegHEHHOro aTunayeTaTtom noToka; yaaneHne no MeHbLUEN
Mepe OAHOro Tuona m3 oBeAHEHHOro 3TunauyeTatoM MoToka MyTem agcopbuum unm
peakyun ¢ obpasosaHmem gucynbduga ¢ obpasosaHnem o6eLHEHHOrO TUONOM MOTOKA; U
BblJENEHME METaHomna, 3TaHona M COeAMHEHMW, coaepawmx 3 unu Gonee aTomoB
yrnepoga, u3 OOE4HEHHOro TUOMOM MOTOKa, MYTEM MEPErOHKN, KOTOPYH MOXHO

NPOBOAUTL B OAHOW KONOHHE UNK B ABYX UNK 6onee KOMNOoHHax.

[00017] Ewe oauH BapumaHT peanusaumm U300peTEHUsI OTHOCUTCA K
cnocoby BblgeneHusa ataHona ns epmeHTaTMBHoro 6ynboHa, cogepaliero MMKpoOHyro
Brmomaccy, aTaHon, METaHos, 3TunaueTar, No MeHbLUEW Mepe, OAMH TUOMN N NO MEHbLLEN
Mepe OAHO coefuHeHne, cogepxaiwiee 3 nnm 6onee aTtomMoB yrnepoaa, npuyem crnocob
BKMIOYAET OTAENEHUEe No MEeHbLUEN Mepe MUKPOOHOW Buomacchl OT DEPMEHTATUBHOIO
OynbOHa AnNs  MNONyYeHUs TEeXHOMOrM4yeckoro nmnoToka, OOeAHEHHOro MUKPOOHOW
fuomaccon; yaaneHme no MeHbLUer Mepe OAHOro ThUona M3 TEXHONOMMYECKOro MoToKa
nytem agcopbuum wunn peakyum ¢ obpasoBaHuem Aaucynbduaa C NonyyYeHnem
ob6efHEHHOro TMONMOM MOTOKa; yaaneHne atunayetara u3 o6eaHEeHHOro TMONOM NoToKa
MyTEM OCYLECTBMEHUS peakuum ITunayetata C OCHOBHbIM COEAVMHEHMEM C
NOCrNeayloWen MNepPeroHKkon ¢ nonyyYyeHnem oBeaHEHHOro 3TunaueTaTtoM noTOoKa, W
BblASNEHNE METaHona, 3TaHomna MU COoeAuHEeHWW, coaepxawmx 3 wnu bonee atomos
yrnepoaa, n3 obeaHEeHHOro 3Tunayetatom noToka NyTEM MNEepPEeroHKW, KOTOPYK MOXHO

NPOBOAUTL B OAHOW KONOHHE UMK B ABYX N Bonee KONOHHax.

[00018] Ewe oawH BapuaHT peanusayum m3o0OpeTeHust npeacTaBnseT
cobon yCTPOMCTBO ANs  BblAeneHUst 3TaHona w3  depmeHTaTuBHOrO BynboHa,

cogepkawero MMKpobHyto Bruomaccy, 3aTaHon, MeTaHor, aTunayeTar, No MeHbLUEN Mepe
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OAWMH TMOM W MO MEHbLLUEN MEpPe OAHO CoeauHEHUe, cogepxallee 3 unun 6onee aTomos
yrnepoga, npuy4emM YCTPOWUCTBO BKMOYAET: MNepBbIn ONOK paspeneHus, OTAENsAoLWnn
MUKPOBHYIO Buomaccy oT hepMeHTaTMBHOrO BynboHa ANst NONyYEHUS TEXHONOMMYECKOro
NOTOKa, CoAepyKalLlero aTaHomn, MeTaHor, aTunageTaTt, N0 MEHbLUEN Mepe OAMH TUOM U NO
MEHbLLEN MEepe O4HO COeaMHEHUne, coaepxawlee 3 unm 6onee atoMoB yrnepoga; BTOpou
O6nok pasgeneHus, yaanswowmMi M3 TEXHOMONMYECKOro noToka IaTtunaueTar nyTem
OCYLLECTBMNEHMSA peakumn 3Tunauetara C OCHOBHbIM COEAWHEHWEM C MOCneayHoLen
NneperoHKon; TpeTu 6noK pasgeneHns, yaansaowmi No MeHbLLIEN Mepe O4NH TUOI NyTeMm
agcopbuymm unu peakuum c¢ obpasoBaHMeM Aucynbduaa; U CUCTEMY MEPEroHKM Ans
BblJENEHUS METaHona, CoeauHEHUN, cogepxawmx 3 mnu Gonee aTomOB yrnepoga, u
3TaHona, Npy 3TOM CUCTEMA NMEPEroHKM BKMIOYAET OAHY KOMOHHY unn gse unun Gonee

KOJTOHHBbI.

KPATKOE OMWUCAHWE YEPTEXEW

[00019] Ha ®ur. 1 nokasaH ynpowWeHHbIn psig 9TanoB pasgeneHust B
COOTBETCTBUM C OAHUM BapuaHTOM peanusauum u3obpeTeHusa u, B YaCTHOCTM, MoKasaH

NonesHbl NOPSIAOK 3TANoB pasgeneHus.

[00020] dur. 2 npeacrasnget cobon  Onok-CXemy  TEXHOMOrM4eckoro

npouecca, NokasblBatoLLy OAUH BapuaHT peanvsaummn nsoGpeTeHus.

[00021] our. 3 npeacrasnget cobon  Brok-CXemy  TEXHONOrm4yeckoro
npouecca, NoKasbIBaLLYIO YacTb BapuaHTa peanv3auuy, HanpasreHHY Ha nonyyYeHue
hepmeHTaTtMBHOro OynbOHa W OTAENEeHue W yaaneHue MukpobHon Ouomacchbl Ans

NONY4YeHNs TEXHONOrMYECKOro NoToka, 06egHEeHHOro MUKPOBHON Bromaccon.

NoAPOBHOE OMMUCAHUE

[00022] CornacHo HacTosweMy U30OpETEHUIO NpeanoxeH cnocob
BblENEHNS npojykTta u3 QepmMeHTaTtnBHoro OynboHa, coaepXaljero MUKPOOHYIO
Buomaccy, npoaykT, noboyHble NpPoAykTbl M Npumecn. Cnocob nossonseT ouuwarb
MPOAYKT ANS NMPUMEHEHWU, TPeOyroWmMX NPOAyKTa BbICOKOW YMCTOTbI. [nsi MpOCTOThI
NMOHMMaHMA NPOAYKT ByAeT onucaH 34eChb Kak 3TaHon. OTaHoN NPOM3BOAUTCHA B CUCTEME
depmeHTaymmn rasoB € UCMOMNb3oBaHMEM OGUMOMNOrMYECKOro Karanusatopa U BbIXOAUT U3
O4HOrO WNN HECKONbKUX OMOpeakTopoB kak 4acTb epmMeHTaTnBHOro OynboHa.
depmeHTaTUBHBIA OYynNbOH COAEPXKUT MUKPODHYHO Omnomaccy, aTaHon U noBO4YHbIE
MPOAYKTbI, TAKNE KaK METaHOr, 3TunayeTar, no MeHbLUEN Mepe OAUH TUOM, NO MEHbLUEN

Mepe Of4HO COoefuHeHue, coaepxallee 3 unv Gonee atoMoB yrrepona, W, BO3MOXHO,
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npumecn. depmeHTaTUBHbIA OYrNbOH MOXET LOMNOMHUTENbHO CoAepXaTb aueTanbierug.
depmeHTaTBHbIA BYNbOH MOXET AOMOMHUTENbHO CoaepXaTb MO MEeHbLUe Mepe OAWH

anbgerng. PepmeHTaTnBHbIA OYNbOH MOXET AONONHUTENBHO CoAepXKaTb NPYMECH.

[00023] Cyb6cerpaTtom n/vnu uctodHmkom C1-yrnepoga B cnocobe
dhepmeHTaymm rasa MoxeT ObiTb OTPabOTaHHbIN ras, Nofy4YeHHbIN B Ka4yecTBe NoboYHOro
NPOAYKTa NPOMbILLIIEHHOrO cnocoba nnu 13 4pyroro MCTOYHUKA, TAKOrO KaK BbIXIOMNHbIE
rasbl aBTomobunen, 6uoras, ras u3 opraHN4YeCcKnx OTXOA0B UMW ra3 U3 ANeKTponusa.
Cyb6cTpat n/vnm ncrtouHnk C1-yrnepoaa MOXeT NpeacTaBnaTe COO0M CUHTETUYECKUN ras,
MOMyYEeHHbIN B pe3ynbTarte NMponu3a, Toppedukayum nnu rasmdpukagmn. Jpyrumm
cnoBamu, OTXoAbl MOryT ObITb NepepaboTaHbl NyTeM nNuponusa, Toppedurkaymm unm
rasudumkaymm Ans NonyvYeHnss CUHTE3-rasa, KOTopbI NPUMEHSIIOT B kavecTBe cybcTpaTta

n/vinun nctoyHunka C1-yrnepoaa.

[00024] B onpepeneHHbIx BapraHTax peannsaynmn NpoMbILLMEHHbIA Cnocob
BbIOpaH N3 YEPHOW METaNNypPriv, HanNnpuMep, CTanenUTENHOro NPOn3BOACTBA, LUBETHON
mMeTannypruu, HedrenepepaboTku, NPON3BOACTBA INEKTPOIHEPTUN, MPOU3BOACTBA
TEXHMYECKOro yrnepoga, npomssogcrasa dymarun n Lennonosbl, NPoOn3BOACTBa aMMMaKa,
NPOun3BOACTBA METaAHOMNA, NPOM3BOACTBA KOKCa Mnu ntobon KoMOUHaL MW YKa3aHHbIX
BapuaHToB. B Takmx BapuaHTax peanusayun cybetpat u/vnun nctouHunk C1-yrnepoga
MOXET 3axBaTbIBaTbCA B XOAE NPOMbILLIIEHHOro cnocoba nepes ero BbiIopocom B

aTmocepy ¢ npumeHeHnem nboro n3sectHoro cnocoba.

[00025] Cy6ctpat u/vnmn nctouHunk C1-yrnepoga MoXeT NpeacTaBnsTb
cobon CMHTE3-ras, Takon Kak CUHTE3-ras, Nony4YeHHbIN NyTem rasndukaymm yrns,
rasncukaymmn oTxoaoB HedprenepepadboTku, rasugukayumn duomaccsl, rasundpukaumm
NIUrHOLENIIONO3HOro Marepuana, rasmukaymm YepHoro Lwenoka, rasmdukaymm TBepabIxX
BbITOBbIX OTXOA40B, rasudukaynmn TBepabIX NPOMbILLNEHHbIX OTXOA0B, rasndukaymm
KaHanu3auymoHHbIX CTOKOB, rasndukaynm ocagka ot O4YMCTKN CTOYHbIX BOZ, PUGOPMUHTa
NPUPOAHOro rasa, pudopmuHra 6uorasa, puchopmMuHra cBano4yHoro rasa unu nodon

kKOMOUMHaLUMKM yKka3aHHbIX BAapUaHTOB.

[00026] Mprmepbl TBEPALIX ObITOBLIX OTXOA0B BKMOYAKOT LUMHbI, MAACTUK U
BOMoOKHa 00yBK, 0AEXAbl, TEKCTUNSA. TBepable ObITOBblE OTXOAbI MOryT ObiTh
COPTUPOBAHHBIMW UM HECOPTUPOBAaHHBIMW. puUMepbl Bromacchl MOryT BKNIOYaTb
NUFHOLENIIONO3HbIA MaTtepuan, a Takke MOryT BKNIoYaTe MUKpoOHYo Buomaccy.
JInrHoLenntonNo3HbIN MaTepman MOXeT BKNIOYaTb CEMNbCKOXO3ANCTBEHHbIE U NECHbIE

OTXOfbl.
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[00027] Cnocob6 depmeHTaymm rasos cyberpara u/wnu uctodHunka C1-
yrnepoga ¢ ucnonb3oBaHnem Ouokatanmsatopa obecneymBaeTr EPMEHTATMBHbIN
OynbOH, coaepXxalmi npPoAYKT U  MUKpOOHyo OGuomaccy. MukpobHyto 6Guomaccy
OTAENAIT OT PpepMeHTaTuBHOro OynboHa ANS MOMyYeHUs TEXHONMOMMYECcKOro MoToKa,
obeaHeHHOro MukpobHon 6uomaccon. Kak npaBumno, TEXHOMOrMYECcKMA nOTok OyaeT
coaepxaTtb NPOAYKT U HEKOTOPYK KOHLEHTpauuto nobOuYHbIX MPOAYKTOB M, BO3MOXHO,
npumecen. Hanpumep, TEXHOMOTMYECKUA MOTOK MOXET COAepXaTb 3TaHON, a Takke
noOOYHbIE NPOAYKTbI, TAKME Kak METaHom, 3Tunauyerar, N0 MeHbLUEN Mepe OAMH THOM U
MO MEHbLUEN Mepe OAHO CoeauHeHue, cogepxawee 3 unu 6onee atomoB yrnepoaa.
TexHonornyecknn NOTOK MOXET TakKe coaepxaTb auetanbaerng, Wunm no MeHbLUen
Mepe OAuH anbaerna, wunun apyrve npumecn. OctaTok depmeHTatuBHoro OynboHa
COLAEPXKUT MUKPOOHYKD OMomaccy, KOTOPYIO MOXHO peumnpkynupoBatb B OGuopeakTopbi.
depmeHTaTUBHLIA OynboH OObIMHO npeacTaBnsaeT cobon BoAHbIM pacTeop. MukpobHas
fuomacca BKMOYaAET MO MEHbLUEN Mepe OAWH MOAXOAALMNA  MUKPOOPraHu3Mm,
npuMeHsieMbii B kadectBe Owuokatanmsatopa crnocoba depmeHTauymn. Hanpumep,
yKa3aHHbIN MUKPOOPraHuamMm MoxeT ObiTb BbiOpaH w3 Escherichia coli, Saccharomyces
cerevisiae, Clostridium  acetobutylicum, Clostridium  beijerinckii, Clostridium
saccharbutyricum, Clostridium saccharoperbutylacetonicum, Clostridium  butyricum,
Clostridium diolis, Clostridium kluyveri, Clostridium pasterianium, Clostridium novyi,
Clostridium difficile, Clostridium thermocellum, Clostridium cellulolyticum, Clostridium
cellulovorans, Clostridium phytofermentans, Lactococcus lactis, Bacillus subtilis, Bacillus
licheniformis, Zymomonas mobilis, Klebsiella oxytoca, Klebsiella pneumonia,
Corynebacterium glutamicum, Trichoderma reesei, Cupriavidus necator, Pseudomonas
putida, Lactobacillus plantarum n Methylobacterium extorquens. B HEKOTOpPbIX Cry4asax
MUKPOOPraHnsm MOXeT npeactaenatb cobon C1-ceaAsbiBaroWyo 6akteputo, BbiIGpaHHy
u3 Acetobacterium woodii, Alkalibaculum bacchii, Blautia producta, Butyribacterium
methylotrophicum, Clostridium aceticum, Clostridium autoethanogenum, Clostridium
carboxidivorans, Clostridium coskatii, Clostridium drakei, Clostridium formicoaceticum,
Clostridium ljungdahlii, Clostridium magnum, Clostridium ragsdalei, Clostridium
scatologenes, Eubacterium  limosum, Moorella  thermautotrophica, Moorella
thermoacetica, Oxobacter pfennigii, Sporomusa ovata, Sporomusa silvacetica,
Sporomusa sphaeroides w Thermoanaerobacter kiuvi. B KOHKPETHOM BapuaHTe
peanusaymm MUKpoOopraHnsm aBnseTca npeacrasutenem poga Clostridium. B HekoTopbIx

crny4yasx ykasaHHbI MUKpoopraHnsm npeacrasnaet cobown Clostridium autoethanogenum.
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[00028] MwukpoopraHmsmbel  mMoryT  ObiTb  CnocobHbl  MpOAYyUMPOBaTH
MHOXECTBO pasnuuHbix npogyktoB. OauvH unn 6Gonee npoaykToB, NPOAYLMPYEMbIX
MUKPOOPraHusmMamn, MOryT npeactasnaTb COOOM MNpoAyKT depMeHTaumm C HU3KOW
TeMnepaTtypon KuneHusi. B HEKOTOpPbIX cryvasx NpPoAyKT npeactasnsier cobon aTaHon,
aueToH, usonponaHon, OyTaHon, KeTOHbl, METUNITUNKETOH, aueToH, 2-6ytaHon, 1-
nponaHon, meTtunauerar, atunauertar, OyTtaHoH, 1,3-0yTagneH, nsonpeH, n3obyteH unu
nobyto ux kombuHauuio. B HEKOTOpbIX BapuaHTax peanusauyuum ykasaHHbIi crnocod
ONTUMU3NPOBAH WCXOAS W3 MPOM3BOAMMOro npoaykta. B HeKkoTopbix BapuaHTax
peanusayum NpoAYKT, NPOU3BOAUMBIN B OunopeakTope, npeactaensier cobon aTtaHon u
nsonponaHon. YkasaHHblh cnoco® MoxeT ObiTb ONTUMM3UPOBaH ANS 3PPEKTUBHOMO
BblJENEHNSA 3TaHona u usonponaHona m3 gepmeHTaTMBHOro OynboHa. B HekoTopbIx
BapuaHTax peanusayunm MUKPOOPraHu3M MpPOAYLMPYET MO MEHbLUEW Mepe OAMH
no6o4YHbIM NPOAYKT. B 04HOM BapuaHTe peannsayumn No MeHbLUEW MepPe OAUH NOOOYHLIN
MPOAYKT NpeacTaBnsieT COOOM YKCYCHYIO KUCIOTY, MOFOYHYKO KWUCMOTY, aueToH, 3-

rmgpokcnbytupar, nsodbyrtaHon, H-nponaHon, H-0yTaHon w/unu 2,3-6ytaHgnon.

[00029] M3BeCTHbI METOAMKMA OTAENEHUS MUKPOOHOW Ouomaccel Ans
MOMy4YeHns1 TEXHOMOMMYECKOro MOTOKA, CoAepXallero no MeHbLUen Mepe npoaykT. B
O4HOM BapuaHTe peanu3aunum QepMeHTaTMBHbLIN OynbOH MOXHO NoAaBaTb W3
OuopeakTopa B €MKOCTb AfS1 BaKkyyMHOW MNEPEroHkW, rae epmMeHTaTuMBHbIN OynboH
4YacTU4HO ucnapsieTcs ¢ obpasoBaHmem oboralleHHOro NPOAYKTOM NOTOKa, cogepKalLlero
3TaHon W msonponaHon, n obefHEHHOro NPOAYKTOM MOTOKa, Cofepallero MMKpPOOHYHo

6rnomaccy. BakyymHasa neperoHka nogpobHo onucaHa, Hanpumep, B US 2018/0264375.

[00030] OKCTpakTMBHas MeperoHka, OTAEMNbHO UMM B COYETaHMM C
BaKyyMHOW MEPEroHKoWn, npeacTaBnseTr cobor APYrylo U3BECTHYHO METOAUKY, KOTOPYIO
MOXHO MPUMEHSATb ANSA OTAEMNEHUS TEXHONOTMYECKOro noToka, 06efHEHHOro MUKPOBHON
Bruomaccon, ot hepMeHTaTMBHOrO OyrnbOHAa. Ar€HT 3KCTPaKTUBHOW MEPErOHKU AEUCTBYET
MyTEM OCYLLUECTBNEHUS peakuum C MpPOAYKTOM, C YBEMWYEHUEM OTHOCUTENBHON
NETYYECTUN XKEenaemoro NPOoAYyKTa MO CPaABHEHUIO C APYrMMK KOMMOHEHTamu. Hanpumep,
areHT 3KCTPaKTMBHOW MEPEroHKN UMEET BbICOKOE CPOACTBO K KEraemMomy MNpPOAYKTY U
HM3KOEe CPOACTBO K NOBOYHbIM NpogykTam. MoaxoaaLimMm areHT SKCTPaKTUBHOW NEPErOHKM
He pomkeH oOpasoBbiBaTb a3€OTPON C KOMMOHEHTaMW, U JOmKkeH ObiTb CnocobeH K
OTAENEeHN0 OT MPOAYKTa MNPy NOMOLLWM NOCReayLen METOAUKA OTAENEHUs, Takou Kak
neperoHka. lMogxoadawme BO3MOXHbIE areHTbl 3KCTPAKTMBHOW MEPEroHKU nepeyvmcneHsbl,
Hanpumep, B US 2020/0255362.
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[00031] Opyraa metoguka BKNIOYaeT MNPUMEHEHWE MOAYNS cenaparopa,
BbIMOMHEHHOTO C BO3MOXHOCTbLIO Npuema pepmeHTaTusHoro 6ynboHa n3 Guopeaktopa u
nponyckaHus OynboHa 4epe3 punbTP C NOMyYEeHUEM peTeHTata M nepmeara. Yacto
nepmear COAEPXUT NO MEHbLLEN Mepe NPOAYKT, @ PETEHTAT COAEPXKUT NO MEHbLUEN Mepe
MUKPOOHYIO Buomaccy bepMeHTaTMBHOrO BynbOHa, KOTOPYIO MOXHO peuupKynnpoBaTh B
BuopeakTop. PUNbTP MOXET MNPEACTaBNATb cobon mMemOpaHy, Takylo kak membpaHa ¢

nonepeYvyHbiM NOTOKOM U MeM6paHa M3 NOMNbIX BOJTOKOH.

[00032] TexHOMNoOrm4yeckMin noToK, OTAEMEHHbIA OT EPMEHTATMBHOIO
OynboHa ©n o06eaHEHHbIN MUKPOOHOM OMOMAacCOn, COAEpPXUT 3TaHOM, METaHon,
aTMnayeTaTt, no MeHbLEeW Mepe OAWH TMOM U MO MEHbLUEN Mepe OAHO COEeAUHEHME,
cogepxawee 3 unu Gonee aromoB yrnepoga. Ocratok pepmeHTaTuBHOro OynboHa
MOXET OblTb peuupkynupoBaH B 6uopeaktop unu MOXeT ObITb AOMNONHUTENBHO
obpabotaH, a 3arem peuupkynuposaH B OuopeakTop. 3TaHon ANA NPUMEHEHMS B
KayecTBe TONNMBa MOXET He TpeboBaTb BbICOKOW CTEMEHW YMCTOTbI, HO ANS APYrnx
NMPMMEHEHUN 3TaHona MOXeT noTpeboBaTbCA BbICOKAS CTEMEHb YUCTOTbI, YTOObI
nsbexarb HENpPUATHOro 3anaxa Wnu npuekyca mnu npobrnem cCo 340pOBbEM YENOBEKa.
[na npov3BoaCcTBa 3TaHona C HavBbICLIEN LIEHHOCTBIO HeoBXxoaMMOo yaanaTe NoBoYHble
NPOAYKTbI, KOTOpble 0ObIMHO 0Bpa3syroTca u OOHapyXXMBalOTCA BMECTE C 3TaHOMNOM B
TEXHONOorMyeckom notoke. [leperoHka HABNSETCA OCHOBHOW METOAWUKOW BblAENEeHNs
Lenesoro 3TaHona, Ho OAHOW NEPEroHKM HEJOCTATOYHO ANs AOCTUKEHUA HeobxoaMMoro
YPOBHS YNCTOTbI U3-38 CXOAHbIX NPOoduUnen TemnepaTypbl U AaBneHnss NapoB LEeneBoro
3TaHona u HexenartenbHbIX NOoBoYHbIX NPOAYKTOB. KpoMe TOro, B HEKOTOPbIX CUTyaumsaX
MOryT 0OpasoBbIBaTbCA a3eoTpOonbl, 3aTpyaHAWME neperoHky. [Ons  AOCTUXKeHMN
XKENaemoro YpOBHSI 4YUCTOTbl MNOSy4aemoro 3TaHona HeobxoaumMo KOMOMHMpPOBaTb
HECKONMbKO METOAOB pasfernieHns Ha HECKOMbKMX dTanax pasgenenus. LlenecoobpasHo
onpeaeneHHble 3Tanbl  pa3fgeneHus nNpoBOAWMTbL B  OMNPEAENieHHOM nopsigke  Ans

AOCTUXEHUA XKenaemoro pesynbrarta.

[00033] STnnagetar MOXEeT MPUCYTCTBOBatb B kayectBe MNOBOYHOro
NPOAYKTa B TEXHOMOrMYECKOM MOTOKE, W >KenaTenbHO yaanaTe 3Tunagetar w3
TEXHOMOrMYECKOro noTtoka AN NOMyYEeHUA MpPOAYKTa 3TaHomna BbICOKOW YMCTOTHI.
STvnayeTar TpyAHO OTAENUTb OT 3TaHona. Hanpumep, atunaugertar Henb3s OTAENUTb OT
3TaHona MEPEroHKOM WM pekTuukaynen ms-sa OnmM3ocTn ux TemnepaTtyp KUMNeHus.
OpHako B HacTosAWEM N306peTeHNN NPUMEHSIOT LENOYHON MMAPONN3 CIOXHbIX 3PUPOB
unn, 6onee KOHKPETHO, METOAMKY rMaponusa aTunayetrara OCHOBaHMEM, TakMM Kak

TMAPOKCUL HaTpusi, C oOpasoBaHMeM 3TaHona W YKCYCHOW KWCMOTbl, KOTOPYHO
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HeUTpanu3ylT A0 aueTtara, Takoro kak auyertar Hatpus. OcHoBaHne J00aBnalT B MecTe
PSAOM C Mojadert TEXHOMNOrMYEeCcKoro MOoToka Ha 3Tan BblgeneHusi. OCHOBaHWE MOXET
6bITb 40DaBMNEHO BbIEe MECTa NoOAAYN TEXHOMOMMYECKOro NOTOKA B KOJNOHHY, Hanpuvep,
B BEPXHEW 4acTu UNn psSAOM C BEPXHEW YacCTblO KOMOHHbl. OCHOBaHWE MOXET ObITb
AobaBneHo Kk nutaHuio pebonnepa, 0COOEHHO B NEPUOANYECKOM pexnme. onyveHHbIn
auetar He pearuMpyeTr C 3TaHONMOM, M 3aTeMm auetaT Nnerko OTAENUTb OT 3TaHona
neperoHkon. [Jpyrne oCHOBaHWUsi NOAXOAST ANA NPUMEHEHUS Ha 3TOM 3Tane Bbl4ENeHNs 1
BKIIOYAIOT TaKMe OCHOBaHWS, Kak TMAPOKCWUA Kanus, MMAPOKCUMA KanbUus, M4poKcug
NUTUS, TMAPOKCUL PYOUaNS, rMAPOKCUL Lesns, rmapokcua 6apus, rugpokcus aMMOHUS,
TMAPOKCUL MarHus 1 nx kombuvHauyum. Ha aTom 3Tane BbigeneHus stunauetar ygansior

N3 TEXHONOINM4YeCKoro noToka 1, cnegoBaTtenbHO, U3 Noy4YaemMmoro ataHona.

[00034] TexHonorn4yeckmin noTok, OOeAHEHHbIN JdTUNaueTaTtoM, 3aTeMm
MOXHO ofpabotate agcopbupyroMm MmatepuanoMm Ans  yaaneHus COeaUHEHUH,
coaepxawmx cepy, Takux kak Tuon. M3BecTHO, UTO cepocoaepxalme COoeAUHEHUS
NPUAAIT HENPUATHBIM 3anax, nNpu 3TOM 3TaHON CTaHOBWTCA HENPUrogHbIM AnS
HEKOTOPbIX MPUMEHEHUI C BbICOKOW CTEMEHbIO YNCTOTbI. HenpuatHble 3anaxm mMoryT ObITb
pe3ynbTaTOM HU3KOro COAEPXKaHUA COEAUHEHUA Cepbl, Takoro Kak KOHLEHTpauuun B
AnanasoHe yacten Ha munnuapg. lNpvBefeHne B KOHTaKT TEXHONMOrM4yeckoro noToka,
coAeprKaLlero no MeHbLUEN Mepe OAWH TMOn, C aacopOeHToM, CnocoBHbIM K agcopbumm,
W, Takum oBpas3omM, yaaneHuio TUona n3 TEXHONMOMMYECKOro noToka, Takke NPUBEAET K
YAANeHNI0 HEeMpUATHOrO 3anaxa M3 notoka. [logxogswme aacopbeHTbl BKMOYALoT,
Hanpumep, CWUNbHOKUCINOTHbIE KaTUOHOOOMEHHble cmonbl. [lpumepom  sBnAeTcs
06paboTaHHbI  UNM  NPONUTAHHLIA  CepebpoM HEWUTPanM3OBaHHbIN  KaTanUTUYECKUN
afacopbeHT Ha OCHOBE CUMbHOKWCNOTHOM WOHOOOMEHHOM cmonbl. Cmona MOXeT
npeacTaensaTe Co60N CynbOHUPOBAHHYIO CTUPONANBUHUNOEH30NbHYID cmony. Takue
CUHTETUYECKME CMOMbl NpojatroTcs nog HassaHnem Amberlyst 15 ot Rohm & Haas un
LEWATIT SPC 118 ot Bayer AG. lMNMogxoaawmn agcopbeHT npogaeTcsa noj HasBaHMEM
Ag/Amberlyst-15 ot Rohm & Haas. MNMoagxogawmmn agcopbeHT noapobHo onmncaH B US 4
760 204. O6paboTKy TEXHOMOrMYEeCcKoro noToka MOXHO MNPOBOAWTL B HEMPEPbIBHOM
pexume, B MNEPUOANYECKOM PEXMME, B CMEHHO-LIMKITUYECKOM PEeXMME nnn B nobom
Apyrom nogxoasiem pexume pabotel. AacopbeHT MOXeT OblTb pasmelleH B
HEMOABMXKHOM, ABWXYLLUEMCH, MCEBAOOXMKEHHOM, MCEBAOABWKYLLEMCA Crnoe unuv B

nobom Apyrom NoAXoASILLEM BapUaHTe pacnonoXeHus.

[00035] B apyrom BapuaHTe peanusauyumn nobble npucyTCTBYHOLLME

MepkanTaHbl MOryT ObiTb OKWCMEHbI C WCMOMb3OBaHMEM yrnepoga ¢ obpasoBaHUEM
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AVCYNbUL0B ANS XUMUYECKOro MpeBpaLleHUst naxyydMx MepkanTaHOB B Henaxy4yve

ancynedunabl.

[00036] O6paboTky Ang yganeHns CoefuHEHUN Cepbl MOXHO NPOBOAUTL
Ha BO3Ayxe WNM B WHEPTHOW aTtmocdepe. HeorpaHuunTenbHble NPUMEPbl UHEPTHOM
aTtMmocepbl BKMOYaloT armocdepy asota u armocdepy renud. [pemmyLlecTsom
NPMMEHEHUS UWHEPTHOW aTmocdepbl SBnseTca npeaoTspaweHve obpasoBaHus
HexenartenbHoro auetanbaernga. Cocyabl ¢ aacopbeHTOM MOXHO NPOAYBaTb MHEPTHLIM

rasom, TakMm Kak asoT, U MOXXHO HENPepPbIBHO NPOoAYyBaTb a30TOM.

[00037] TexHonorn4yeckmin noTok, obeaHEHHbIN Kak 3aTunaueTaTtom, Tak U
TMONOM, NEPErOHSOT AN BbIAENEHUS 3TaHOMa, MeTaHona N No MEHbLUEN MEpPEe OAHOrO
coeauHeHnsi, coaepxawero 3 unm OGonee artomoB yrrepoga. [1eperoHky MOXHO
NpoOBOAUTL B OAHOW, ABYX MWNu OoOnee neperoHHbiX KOMOHHax. Hanpumep, ogHy
MEPErOHHYIO KOMOHHY MOXHO MPUMEHSITb ANS BbIENEHUS MO MEHbLUEW MEPE OLHOro
coeaunHeHus1, cogepxallero 3 unmn 6onee atomMoB yrnepoaa, B Buae KyboBOro notoka us
FOfIOBHOrO MOTOKa MeTaHona u notoka 60KOBOW (bpakumMm 3TaHOMa BbICOKOW YNCTOThI. B
APYrOM BapuaHTe peanu3ayumum nepBasi KOMOHHA MOXET BblAeNnsdATb METaHon B Buie
rONIOBHOMN hpakuum 1 KyboByK hpakumio, cogepkallytdo 3TaHOM M NO MEHbLUEN Mepe
OfHO coeauHeHue, cogepxaiwjee 3 unu 6onee atomoB yrnepoga. Bo BTopown komnoHHe
3TaHOM BbICOKOW YUCTOTbI OTAENSIT OT MO MEHbLIEW Mepe OAHOro COefUHEHUS,

cofepaiiero Tpu unu 6onee atoMoB yrnepoga.

[00038] OaHY MM HECKONbKO MEPEroHOK MOXHO MPOBOAUTH B WHEPTHOWM
atmocpepe. OgHa unM HECKONbKO MEPEroHHbIX KOMOHH MOryT NpeacTaBnaTb COOOM
3KCTPaKTMBHbIE MEPEroHHblE KOMOHHbI, B KOTOPbIX MPUMEHSIIOT areHT 3KCTPaKTUBHOW

NeperoHKu.

[00039] B npouecce depmeHTayumn B kadectse NOOOYHOro NpoaykTa MOryT
o6pa3oBbIBaTLCS CUBYLIHbIE Macna. Takum obpasom, epmMeHTaTuBHbIA OyNbOH W
TEXHOMOTMYECKUI NOTOK, OOEAHEHHbIN MUKPOOHOWM OmMomaccon, MOryT AOMONHUTENLHO
cogepxaTb cuBywHble Mmacna. CwuBywHble Macna wmoryt ObiTb  yaaneHbl U3
TEXHONMOrMYEeCcKoro noToka Ha 3tane neperoHkn. B ogHom BapuaHTe peanusayum
CMBYLUHbIE Macrna ygansitoT B Buge 60koBoro otéopa ns no MEHbLUEN Mepe OAHOW U3
NeperoHHbIX KONMOHH. B pamkax Toro e 6okosoro otéopa us no MeHbLUEN MEPE OLHOWN U3
MEPEroHHbIX KOMOHH, Hapsay C CUBYLLUHbIMM Macnamu, Takke MoryT ObiTb yAaneHbl
coeauHeHns cepbl. 34ecb MOryT BbITh yaaneHbl cepocojepalyme CoeanHEHNs, KOTopble

He BbInn yaaneHsl paHee B cnocobe.
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[00040] depMeHTaTUBHbIA  OYNbOH N TEXHOMOrMYECKMA MOTOK  MOTyT
AOMNOMHUTENBbHO COAEpXKaTb auetanbgerng. Auetanbierng sBnseTcs HexenarenbHbIM
KOMMOHEHTOM TEXHONOrMYeCKoro noToka U MoXeT ObiTb yaaneH, 4Tobbl HE 3arpsAsHATb
nony4Yyaembll 3TAHON W He CHWKaTb YUCTOTY NONy4yaemoro 3TtaHona. JTOT aTan
BblAENeHns He gaBnsgeTca obssaTenbHbiM WM MOXET 3aBUMCETb OT  KONMYecTBa
auetanbaeruga, NPUCYTCTBYIOLLEro B TEXHOMNOMMYECKOM MOTOKe. ALeTanbiern yaansoT
N3 TEXHOMNOMMYECKOro NOTOoKa C NMOMOLLbIO MeTanna Ans BOCCTaHOBMNEHUs aueTanbiermaa
4O aueTtara C nocneaywolen neperoHkon ans yaanenusa auetara. ObpasosasLumncs
auerar MoXeT npeactasnate cobon sTunauyertar. CnegosarenbHo, auetanbaerng MOXHO

yaAannTb Ha TOM Xe aTane, YTo 1 yaaneHue stunaderara.

[00041] depMeHTaTUBHBIA  OYNbOH WM TEXHOMOIMYECKMA MOTOK  MOTYT
AOMONMHUTENBHO  coaepXaTb  anbaerni. Anbjerng SBAsSEeTCA  HexenaTenbHbIM
KOMMOHEHTOM TEXHONOrMYECKOro noToka U MOXeT OblTb yaaneH, 4Tobbl HE 3arpssHATb
MONy4YaeMbli 3TAHOM M HE CHWXaTb YMCTOTY MOMy4aemoro ataHona. AnbAerng MoxeT
OblTb BOCCTAHOBMEH A0 CnMpTa WM 3aTteM yaaneH W3 TEXHONMOrMYeckoro mnoToKa.
BoccTtaHoBneHne anbgermaa MOXHO OCYLECTBMATE C WUCMOMb30BAHUMEM XUMUYECKMU
aKTUBHOrO MeTanna, amanbrambl UM COEAMHEHUS, COAEPKALLErO XUMNYECKN aKTUBHbIN
meTann. Nogxogswue meTannbl, amansramMmbl U COEAMHEHNS MOTYT BKMOYAaTb LWMHK UMK
antoMnHUN. MOXHO NPUMEHATL CMECU PasfMYHbIX METANNOB, amanbram u coeguHeHnn. B
APYroMm BapuaHTe peanusayum TEXHOMOMMYECKMW nOTOK MOXHO obpabaTbiBaTtb
rMapasnHoOM ANs B3aMMOAEWUCTBUS C anbAernaom n obpasoBaHus ankaHa. [1onyvyeHHbIn
CNUPT UNU NONYYEHHbIW ankaH MoryT ObiTb yAaneHbl Ha aTtane (3Tanax) NeperoHkun, Ans

BblgENeHNs 3TaHona C BbICOKOW CTEMEHbLIO YNCTOTbI.

[00042] depmMeHTaTUBHbIA  OYNbOH N TEXHOMOrMYECKMA MNOTOK  MOTyT
AOMOMHUTENBHO coAepaTb HexXenarenbHble NPUMECKU. TEXHOMNOrMYECKUA NOTOK MOXHO
obpabartbiBaTh agcopbeHTOM Ansa yaaneHna npumecen. [loaxopdawme aacopOeHThl
BKITIOYAOT  aKTMBUPOBAHHbLIA  YINEpos, aKTUBUPOBAHHBLIM  APEBECHbIN  Yronb W
o6paboTaHHbIi UNM  NPONUTAHHBIA  CepebpoM HEWUTPAanM3OBaHHbIN  KaTanUTUYECKN
aacopbeHT Ha OCHOBE CUMBbHOKUCIIOTHOW WOHOOOMEHHOM CMOMbl, TakoOW  Kak
npogasaemMbiil nog HassaHnem Ag/Amberlyst-15. TexHONMOrMYeCKUrW nNOTOK MOXHO
obpabatbiBaTh AN yaaneHus npumecen Ha niobom stane cnocoba. B ogHom BapmnaHTe
peanusayMm TEXHOMOMMYECKM NoTok obpabaTtbiBaloT ANS yAaneHus NpuMecen nepeg
APYTMMK 3Tanamu pasgeneHus. B gpyrom BapuaHTe peanuaayum TEXHONOrMYeCckni NoTok
obpabatbiBaloT 4NS yaaneHns NpuMecein Ha TOM Xe aTane, YTo U yaaneHne no MEeHbLUEN

mMmepe O4HOro Tnona.
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[00043] STanbl pasgeneHnsa MOXHO BbINOMNHATL B MoOOM nopsigke, HO ecTb
npevMyLLecTBa B BbINOMHEHUU 3TanoB B onpefeneHHoM nopsagake. [1peanoyTutensHo
yAanaTb aTunayeTtar M TUOM U3 TEeXHOMOrMYEeCcKoro MoToka paHblle, YemM METaHon U
coeavHeHne, coaepxawee 3 wunu Oonee aromoB yrnepoga. B ogHom BapuaHTte

peanusauum B NEPBYIO 0Mepesb U3 TEXHOMOMMYECKOro NoToka yAansaT aTunayeTar.

[00044] Heobsas3aTtenbHO, NOTOK OYULLEHHOrO 3TaHOMNa MOXHO BbICYLLUMBATL
unn obesBoxmBatb. [lockonbKky aTaHon obpasyeTr aseoTponbl C BOAOW, nNpocTas
neperoHka Moxet obecneunTtb 00e3BOXMBaHME 3TaHona npumepHo 4o 90 % macc., HO
ANSA yAaneHus OoCTaBLUENCA BOAbl TpebyeTca gpyras MeToauka. Takue METOAWUKU
M3BECTHbI, W NOAXOASALUME METOAMKM  BKMIOYAIOT NPUMEHEHWe  MemOBpaHHOro
obesBoxmBaHNA ©n 00e3BOXMBaAHMA C UCNONb3oBaHMeMm aacopbeHTta. [lpumepsi
MeMOpaHHbIX METOAMK BKMOYalT B ceba pPeXMMbl MPOHMKHOBEHUS NapoB 4Yepes
membpaHy wnu nepsanopauyun. [Ona obe3BoxMBaHWS 3TaHONa B Mpojae umeeTcs
HECKONbKO pasnuyHbix MembpaH. Agcopbums n abcopbumsa npn NepeMeHHOM AaBlEHUN
(PSA) — ns3BecTHble METOAMKM nony4vyeHua B6essogHoro ataHona. MHorve uyeonutHble

afcopbeHTbl KOMMEPYECKN AOCTYMHbI ANS NPUMEHeHWs B cuctemax PSA.

[00045] Ha ®wur. 1 nokasaHa TexHonormyeckas cxema, B KOTOpOu
MUKPOBHYO Brnomaccy ygansior M3 depmeHTatuBHoro 6ynboHa 102 Ha atane 104 ¢
obpasoBaHMEM TEXHONOMMYECKOro noToka, O6eAHEeHHOro MUKpobHoM Buomaccon.
TexHonornyeckMn nOTOK HanpasnawT nubo B nocnegosaTensHocTe 108, nubo B
nocneposarenbHocTb 110 atana pasgeneHua 112. B nocnegosarencHoctn 108 atana
pasgeneHms 112 cHavana yaansawlT JTvnaueTar nyTem OCYLUECTBMEHUA peakumm
aTunaueTaTa ¢ OCHOBHbIM COeAUHEHNEM C nocneayoLwen neperoHkon B 109, a 3atem no
MEHbLLUEN MEPEe OAWH TUOM OTAENAKT nyTem agcopbuum nnu peaxkuyum ¢ obpasoBaHuem
avcynedunga B 111. B nocneposartenbHoctn 110 stana pasgeneHna 112 cHavana
OTAENAT MO MEHbLENW Mepe OAMH Tuon nytem aacopbumm wnm peakyum C
obpasoBaHuem gucynecuaa B 113, a 3atem yaansioT aTunageTaT nyTeM OCyLLECTBNEHUS
peakyun sTvnagetarta ¢ OCHOBHbIM COEAWHEHMEM C MOCNeayLen neperoHkon B 114.
lMocne atana pasgeneHns 112 TEXHONMOTMYECKUA NOTOK, OOEAHEHHbIN 3TUNnaueTaToMm U
TUOSIOM, HanpaeBnAT B NocrnefoBaTtenbHOCTb 116 nnu nocnegosaTeneHOCTL 118 aTana
pasgenexna 120. B nocnegosaTteneHOCTU 116 aTana pasgeneHna 120 cHavyana meTaHon
BbIAENAOT neperoHkon B 117, a 3arem no MEHbLEen Mepe OfHO COeAMHEHME,
cogepxawee 3 wunu Gonee artomMOB yrnepoaa, BblAeneloT neperoHkon B 119. B

nocneposarensHocTn 118 a3tana pasgenenus 120 cHadyana no MeEHbLUEN Mepe OAHO
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coefuHeHne, cogepxallee 3 unm Gonee atoMoB yrrnepoga, oOTAENST neperoHkon B 121,

a 3aTemM MeTaHOnN OTAENAIOT NeperoHkon B 122. 3atem BbIAENAIOT 3TaHOM Ha aTane 122.

[00046] Ha dur. 2 nokasaH oauH BapuaHT peanusauuun unsobpeTeHus, B
KOTOPOM 3Tanbl pa3geneHns pacnonoXeHbl B onpeaeneHHom nopsake. TeXHONornyeckmm
MOTOK, KOTOPbIV YXKe OTAENEH OT hepMeHTaTMBHOro 6ynboHa 1 COAEPXUT 3TUNauyeTar, no
MEHbLUEN Mepe OAMH TUOM, METaHOS, N0 MEHbLUEN MEPE O4HO COeAMHEHUNE, cogepKallee
3 nnn 6onee atoMoB yrnepoga, U 3TaHomn, HanpaesnAwT No nNuHUK 204 1 NoaaroT B COCYA
206, rpe yaanstoTt atunagetar. OcHoBaHME, Takoe Kak FMApPOKCUA HaTpusi, BBOAAT B
cocys 206 no nuHum 208. OcHoBaHME B3auUMOZEWCTBYET C 3Tunayetatom C
obpasoBaHMeM aueTarta HaTpus, KOTopbin yaanawT no nuHum 210. OBeaHeHHbIN
aTMnaueTaTtoM TEXHOMOIMYECKMA MOTOK HanpasBnsaAwT n3 cocyga 206 B cocya 214 no
nHum 212. Cocya 214 copepxut agcopbeHT, cnocobHbI agcopbupoBaTtb MO MEHbLUEN
MEPE OAWH TWMOMN. TEexXHOMOrM4YeckMn MOTOK, OOeAHEHHbIN 3TUNayeTatoMm W TUOMOM,
HanpaeBnawT U3 cocyga 214 B cocyp 220 no nuHum 218. B Kakon-TO MOMEHT crnocoba
Tnon, agcopbuposaHHbI agcopbeHToM, gecopbunpytoT Ha atane gecopbumm n ygansioT
no nuHum 216. Cocya 220 npeacrasnser cobOOW MNEPEroHHY KOMOHHY, B KOTOPOW
METaHON yAansoT B BUAE FONOBHOW hpakymn no nuHuM 224, a no nuHmm 222 ky6oByro
dpakymio, cogepallyro 3TaHON N NO MEHbLUEN Mepe O4HO COeAMHEHMe, coaepallee 3
unn Oonee aromoB Yyrnepoga, HanpaensalwT B cocya 226. Takke nokasaH
Heobsa3aTenbHbIM 6OKOBOM OTBOA 232, M3 KOTOPOro MOXHO OTOMpaTb CUBYLUHbIE Macna
nwvnn cepocogepxawme coeguHeHuns. Cocya 226 npeactaBnsieT COBOW MEPEroHHyHo
KOMOHHY, B KOTOPOW MO MEHbLLUEN Mepe O4HO coeauHeHue, cogepxailee 3 unn donee
aToMOB yrnepoaa, yaansiot B kyboBom noTtoke 228. Tawke nokasaH HeobA3aTenbHbIN
bokoBon 0TBOA 234, K3 KOTOPOro MOXHO OTOupaTb CUBYLUHbIE Macna w/unm
cepocoaepxawpme coegnHeHuns. OUnLEHHbIA 3TaHOoN yAansawT no ronosHon nuHmum 230.
Heobs3aTenbHO, OYMLLEHHbIN 3TaHon B NHUN 230 MOXET ObiTb BbICYLLUEH B YCTaHOBKE
Ans obe3soXxmBaHua dTaHona 238 ¢ nonyyYeHnemM O4YnLEHHOro 06e3BOXKEHHOrO 3TaHoNa B
nnHnn 236. YctaHoBka 238 gnsa o0e3BOXMBaHMS 3TaHONa MOXET NpPeacTaBnaATb cobon

mMembBpaHHyto cuctemy mnm PSA.

[00047] Ha our. 3 nokasaHa 4acTb BapuaHTa peanmsauun nosyyYeHuns
hepmeHTaTMBHOrO OynbOHA W OTAENEHUMST U yaaneHus MukpobHom Ouomacchbl Ans
nonyyeHnss ob6egHEHHOr0O  MUKPOBOHOW  OMOMACCOM  TEXHOMOINMYECKOro  MOTOKAa.
MpOMbIWNEHHBIM cnocob nnu yctaHoska rasudpukagum 310 obecneunmsaet cybeTpart B
Tpybonposoge 304, koTopbin noctynaet B 6uopeaktop 300, rae ero hepmMeHTUPYIOT Nog

AENCTBUEM MUKpOOpraHuama Ans MonyyYeHUss LerneBoro npogykTa, Takoro Kak 3TaHon.
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depmeHTaTuBHBIM OynboH 312, cogepxawmm MunkpoOHylo Buomaccy, sTunauertar, no
MEHbLLUEN Mepe OAMH TUOM, METAHOr, N0 MEHbLUEN Mepe OAHO COeAMHEHUE, cojepxallee
3 unn 6onee aToMOB yrrepoga, n aTaHon, yaansioT 13 buopeaktopa 300 n HanpasnsalT B
cenapartop 314, rae MUKpoBHYLO BrMomaccy oTAensalT B NMHUIO 316 U peunpkynmpyoT B
Buopeaktop 300. TexHonornyeckun notok 204, obegHEHHbI MUKPOBHOWM Guomaccom,
KOTOPbIA COAEPXKUT 3TUNAaLeTaT, MO MEHbLUEA Mepe OAWH TUOM, METAHOM, MO MEHbLUEN
Mepe O4HO coeanHeHne, cogepxaiyee 3 nnm 6onee aromoB yrinepoga, u 3TaHon, rotToB K

O4UCTKE, Kak onmncaHo Ha dur. 2.
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1. Cnoco6 BbigeneHns ataHona K3  depmeHTatMBHoOro  OynboHa,
cogeprkawiero MMKpobHyto Bruomaccy, aTaHon, MeTaHor, aTunayeTar, No MeHbLUen Mepe
O4WH TWOMN W NO MEHbLUEN MEpe OAHO CoefuHEeHune, cogepxailee 3 unu Gonee atomos

yrnepoaa, BKnovaoLmii:

a. OTAeneHue no MeHbLlen mepe MUKPOOHOW Buomacchl OT PEPMEHTATUBHOIO
BynboHa C Mony4YeHMeM TEXHOMOrMYEeCKOro MOTOKa, COoAepXKallero 3TaHon,
MEeTaHon, 3TunayeTar, Nno MeHbLUEN Mepe OAWH TMOM U MO MEHbLUEN Mepe

0[1HO coeauHeHmne, cogepxaliee 3 unu 6ornee aTtomoB Yriepoaa;
b. yaaneHue B Mo6om nopsKe U3 TEXHOMOMMYECKOro NoToKa:

i. aTunayeTtara nyTem OCYLUECTBMEHWS peakyun 3Tunayerara cC

OCHOBHbIM COEANHEHNEM C MOCNEAYIOLEN NEPErOHKOWN;

ii. MO MeHbLUel mMepe OZHOro TMomna nyTem ajgcopbumu Unu peakymn ¢

obpasoBaHuem gucyneduaa;
iii. MeTaHona nyTem NeperoHKu;

iv. coeauHeHun, cogepxawmux 3 unu Gonee aTtomoB yrrepoga, nyTem

NeperoHKn; n

C. BblaeneHue JITtaHona nytem neperoHkn, npm 3TOM MNEepPeroHky MOXHO

NPOBOAUTL B OAHOW KOMOHHE UMK B ABYX UnK 6onee KONOHHAaX.

2. Cnoco6 no n. 1, oTnUyalWMUNCA TeM, YTO (PEPMEHTATUBHbBIA OYNbOH U
TEXHOMOrMYECKUA MOTOK  AOMOMHUTENbHO  cogepxkaTr aueTtanbaerni, u  cnocob
AOMNONHUTENBHO BKMNIOYAET yaaneHue auetanbiernja m3 TEXHONMOMMYECKOro noToka ¢
MCNONMb3OBaHMEM MeTanna Ans BOCCTaHOBMEHUS auetanbjernaa Ao auerara c

NnocneayoLen NeperoHKon.

3. Cnoco6 no n. 1, oTnUyalWUNCA TeM, YTO PEPMEHTATUBHBIA OYNbOH U
TEXHOMNOrMYECKUA NMOTOK 4 OMNONMHUTENBHO COAEPXKaT NO MEHbLUEN MeEpe OAWH anbAerng, u
cnoco® [JOMOMHWUTENbHO BKMNIOYAET yjaneHne anbjermaa Ha Jtane b. nytem
BOCCTa@HOBINEHMS anbjervaa 4O CnupTa WM OCYLUECTBIEHWUS peakyuu anbjernaa c

obpasoBaHMeM arnkaHa.
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4. Cnoco6 no n. 3, oTAMYalOWUNCA TEM, YTO BOCCTaHOBIIEHME AO CnupTa
NPOBOASAT C WUCMOMb3OBAHMEM XUMMWUYECKM aKTUBHOMO MeTanna, amanbrambl Wnm

coegnHeHud, cogepxallero XMMmm4yeckn aKTUBHbIA MeTann.

5. Cnoco6 no n. 4, OTAMYAOLWMINCA TEM, YTO XUMUYECKN aKTUBHbIA MeTann,

amManbramMa mnm coegunHeHne CoaepPXXmuT LMHK nnm antoMUHUA.

6. Cnoco6 no n. 3, oTNMYalLWMACA TEM, YTO peakumio ¢ obpasoBaHueMm

ankaHa npoBoAAT nyTem o6paboTku rmapasmHoOM.

7. Cnoco6 no n. 3, oTnuYarLWUnca Tem, YTO yganeHne no MeHbLUen mepe

OJIHOro anbjernja sBnsaeTcsa 4YacTbto 3tana b, nogatana i.

8. Cnocob no n. 1, oTNMYaLWMACA TEM, YTO 3TAHOM YAansiT Kak 4acTb

neperoHkM Ha aTtane b, nogartane iii, unu atane b, nogatane iv.

9. Cnoco6 no n. 1, oTnnyarwMnca TeM, YTO Ha 3dTane b nogaTanbl i. U ii.

NPOBOAAT Nepes nogatanamu iii. niv.

10. Cnoco6 no n. 1, oTAMYalLWMACA TEeM, YTO MO MEHbLUEN Mepe OAHY

NeperoHKy NPoBOAST B UHEPTHOW aTMocdepe.

11. Cnoco6 no n. 1, oTnMYalOWUNUCA TEM, YTO BCE MEPEroHKU MNPOBOAAT B

WHepTHOW aTmocdepe.

12. Cnoco6 no n. 1, oTNUYaWNNCA TEM, YTO yAaneHne no MeHbLUen mepe

OAHOro THoMna NPOBOAAT Ha BO3AYXE UMK B MHEPTHOW aTmocdepe.

13. Cnoco6 no n. 1, oTnuYarLWUnca Tem, 4YTo Ana agcopbumm NPUMEHSIOT

CUNbHOKUCMOTHYIO KaTMOHOODMEHHYIO CMOY.

14. Cnoco® no n. 13, oTnMYaKWUACA TEM, UYTO CUITbHOKUCIOTHas
KaTMoHOOOMEHHasa cMona npeacraBnaeT cobon NMOHOOOMEHHYID CMONY Ha OCHOBe AQ Ha

MaKpOMOpUCTOM MONUCTMPONE C CUNbHOKUCIOTHLIMU CYNbGOHOBbLIMU rpynnamMm.

15. Cnoco6 no n. 1, oTnuyalWMACA Tem, 4YTO PEepMEHTaTMBHbIA OYynNboH U
TEXHOMNOrMYECKUA MOTOK AOMOMHUTENBHO COAEPKaT MPUMECH, U Cnocob AONONHUTENBHO

BKMOYaeT 06palboTKy TEXHONOMMYECKOro NOTOKa aacopbeHTOM ANS yaaneHns NpuMecen.

16. Cnocob no n. 15, oTnuuarWmMncs Tem, 4TO ancopbeHT npeacTasnseT
cobon  aKTMBMPOBAHHbLIA  YrAepod, akTUBUPOBaHHbIM  APEBECHbIA  Yronb  Unun

CUNbHOKUCMOTHYIO KaTMOHOODMEHHYIO CMONY.
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17. Cnoco6 no n. 16, OTNMYaKOWMUACH TEM, UYTO CUITbHOKUCIOTHas
KaTnoHoobmMeHHasa cmona npeacrasndeT cobon MOHOOOMEHHYD CMOMNy Ha OCHoBe AQ Ha

MakpOmnoOpUCTOM MONMUCTMPONE C CUINbHOKUCIOTHBIMW CYNbGOHOBLIMY FpynnamMu.

18. Cnoco6 no n. 1, AOMNOMHMTENBHO BKMOYAOLWUA yAaNeHne CUBYLLHbIX

Macen neperoHkon Ha atane b iii., Ha aTane ¢ unn kak Ha atane b iii., Tak u Ha 3Tane C.

19. Cnoco® no n. 1, AONONHUTENbHO BKMIOYAIOWNA yaaneHne No MeEHbLUER
MEpEe OAHOro CepocojepXaLlero CoeauHeHNs NeperoHKon Ha aTtane b iii., Ha aTane ¢ unu

Kak Ha atane b iii., Tak 1 Ha 3Tane c.

20. Cnoco6 no n. 1, A[ONOMHUTENBHO BKAKYaWMKA  PepmeHTayuno
MPOMBILLNEHHbIX OTPabOTaHHbIX rasoB WM CUMHTE3-rasa U3 npouecca rasudukaymm c

MCNoNb30BaHNEM MUKPOOPraHnamMa A s nonyvyeHus epmeHTaTMBHoro 6ynboHa.

21. Cnoco6 BbigeneHns ataHona w3  depmeHTatmBHoro  OynboHa,
cogepkawero MMKpobHyto Bruomaccy, 3TaHon, METaHorM, aTunayeTar, No MeHbLUEN Mepe
OAWMH TMOM W MO MEHbLUEN MEPE OAHO COefUHEHMe, cogepxalyee 3 unu 6onee aTomos

yrnepoaa, BKovaoLLmi:

a. OTAEeneHue no MeHbLlen mepe MUKpoOHom Buomacchl OT (PEPMEHTATUBHOMO
BynboOHa C MoOnyyYeHMeM TEXHOMOrMYECKOro MOTOKa, COoAEepXKallero 3TaHon,
MeTaHon, aTunayeTar, Nno MeHbLUEN Mepe OAUH TMOM U MO MEHbLUEN Mepe

OAHO coeauHeHue, cogepxatlee 3 unu 6onee aTomMoB yriepoaa;

b. yaaneHue aTunaueTata M3 TEXHOMNOMMYECKOro NMOTOKa NMyTEM OCYLLECTBIEHUS
peakuun 3Tunayertara C OCHOBHbIM COEAUHEHWEM C MocneayoLlen

NeperoHKon ¢ nony4yeHnem o6egHEeHHOro aTunayeTaTom noToka;

C. yAaneHue no MeHbLUEeA Mepe OfHOro Tvona us obefHEeHHOro 3TUnaleTaTom
notoka nytem agcopbuum unu peakymnm c obpasoBaHueMm aucynbduga c

nony4yeHnem o6eHEHHOro TMONOM NOTOKA; U

d. BblaeneHue meTaHona, 3aTaHona U CoefuVHEeHUNn, coaepxawmx 3 unm bonee
aToMOB yrrnepojga, U3 o6eAHEHHOro TUOMOM MOTOKa MyTeM MNEepPeroHku, npu
3TOM NEePEeroHKy MOXHO MPOBOAUTL B OLHOW KOMOHHE Unu B ABYX uUnu Gonee

KOJTOHHaX.

22. Cnoco6 BbigeneHns ataHona K3  depmeHTatnBHoro  OynboHa,

cogeprkawero MMKpobHyto Bruomaccy, 3aTaHon, MeTaHor, aTunayeTar, No MeHbLUeN Mepe
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OAWH TMOMN U MO MEHbLUEN Mepe OAHO COefWHEHWe, cogepxallee 3 unu 6onee atomoB

yrnepoaa, BKovaroLLmm:

a.

23.

OTAENEHNE MO MEHbLUEN Mepe MUKpPoBHOM Buomacchl OT PepMeHTaTUBHOIO
BynboOHa C MonyyYeHMeM TEXHOMOrM4YecKoro MoTOKa, COoAepXKallero 3TaHor,
MeTaHon, aTunayeTar, Nno MeHbLUen Mepe OAWH TMOM U MO MEHbLUEN Mepe

0[lHO coeauHeHune, cogepxalyee 3 unu 6onee aTtomoB Yriepoaa;

yAaneHne no MeHblUe Mepe OAHOro Tuona M3 TEeXHOMOrMYEecKoro noToka
nyTem agcopbuum unu peakumm ¢ obpasoBaHnemM gucynbpuga c nonyyeHnem

06eHEHHOrO TUOMOM MOTOKA;

yaaneHne atunagetata u3  0OE4HEHHOro  TMONOM  MOTOKa  MyTeEM
OCYLLECTBMNEHMS peakyMm 3Tunaugetatra C OCHOBHbIM COEAVHEHMEM C
NOCnNeayoWen neperoHkoM ¢ nonyvYeHMem o6eaHEHHOro 3TUNnaueTaToMm

noToka; u

BblAE€NeHne MeTaHona, aTaHona W coeauHeHur, cogepxawmx 3 mnu Gonee
aToMOB yrnepoga, U3 o6eAHEHHOro aTunaleTaToM NoToka MyTem MeperoHKu,
NpX 3TOM MEPEroHKY MOXHO MPOBOAWUTL B OLHOW KONOHHE MM B ABYX WK

©onee KONoHHax.

YCTponcTBO ANS BbiAENEHWs 3TaHona u3 depmeHTaTMBHOro OynboHa,

coagepxawlero MMKpobHyto Guomaccy, 3TaHon, METaHor, aTunayeTar, No MeHbLUEN Mepe

OAWH TWOM U MO MEHbLLUEN Mepe OAHO COoeAWHEHWe, cogepxallee 3 unu 6onee aTomoB

yrnepoaa, npu4yem yCTPOMCTBO BKIHOYAET:

a.

nepebit  OMNOK pasgeneHus, coobLalWmncs no  Tekyyen cpeje ¢
B1OPEaKTOPOM, BbIMOMHEHHbLIA C BO3MOXHOCTBHIO OTAENEHUS MO MEHbLUEN
Mepe MUKpPOBHOM Buomacchl OT PEpPMEHTaTUBHOrO OynbOHa WM MONyYeHUs
TEXHOMNOrMYECKOro MOTOKAa, BKMIOYAIOLEro 3TaHOM, METaHon, aTunagerar, no
MEHbLUEN Mepe OAWH TUOM M MO MEHbLUEW Mepe OfHO COeVHEHME,

cogepxalee 3 unu 6onee aToMOB Yrnepoaa;

BTOpoM OnOK pasgeneHuns, coobLjaloWmnnca no Teky4den cpege C nepBbiM
6rnokoM pasgeneHus, coobLatroWnMnca nNo Tekyden cpepe ¢ Tpybonposoaom
ANSi OCHOBHOTO COEAWHEHWUS N BbIMOMHEHHbIN C BO3MOXHOCTBIO yAaneHus
sTunayertata u3 TEXHOMOrMYECKOro MOTOKa MyTEM OCYLLECTBIEHUS peakuun

aTunayeTaTa ¢ OCHOBHbIM COEAMHEHNEM C NOCMEeYIOLLEN NePEeroHKON;
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C. Tpetun 6nok pasgeneHuns, coobLjaromMinca no TEeKy4Yen cpeae CO BTOPbIM
6rokoM pasgeneHms 1 coobLlaloWwmnncst No Teky4en cpege ¢ Tpybonposoaom
ANs  cepocojepalimx COEAUHEHUA, W BbINOMHEHHbIA C BO3MOXHOCTbIO
yAaneHusi N0 MeHbLUE Mepe OAHOro Tuona nyTem agcopbuymm unu peakymm ¢
obpasoBaHnem gucynbduaa; n

d. cuctemy neperoHku, coobLLatOLLYOCA MO TEKy4Yen cpeae C TPeTbMM GroKoM
pasgeneHnsl n BbINOMHEHHYKD C BO3MOXHOCTbIO BbIAENEHUS MeETaHona,
coefuHeHnn, cogepxawmx 3 unu 6onee aTtoMoB yrnepoaa, W 3TaHona, npu
3TOM CUCTEMA NEPETOHKN BKNIOYAET OAHY KOMOHHY Unn ABe 1y 6onee KONoHH
n coobuaerca No Tekydem cpeae ¢ TpybonpoBOaOM AnS METaHona,

Tpybonposogom gna C3+ u TpybonpoBogom Ans aTaHona.

24. YCTponcTBO No n. 23, AONONMHUTENBHO cogepxallee 6ok 06e3BOXKMBaHUS,

coobLjarwmmnca no Tekyyen cpege ¢ Tpybonposogom And aTaHona.

25. YcTponcteo no n. 23, AOMOMHUTENBHO cojep)Kaljee no MeHbLUEen mepe

oavH 60kKOBOWN OTBOJ, COOBLLAOLMIACH MO TEKYHEN Cpeae C CUCTEMOMN NEPETOHKN.

26. YcTpoucteo no n. 23, oTnuyaroLleeca Tem, Yto buopeaktop coobLyaeTcs
no Tekydem cpege c Tpybonposogom ansa cybctparta, npudem Tpybonposog Ans
cybcTparta coobulaetca no Tekyyden cpeae ¢ NpOMbILNEHHbIM CnocoboM mMnm cnocobom

rasudumkaymu.
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