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(57) B 3asBKe onmcaH croco0 SMOKCHIMPOBAHUS TPONEHA, BKIKOHAKMMH MPOBOAMMOE B HEMPEPHIBHOM

peXuMe BBEICHHE TIPOTIEHOBOTO CHIPbS B PEAaKLIUI0 C IEPOKCHIOM BOIOpOIa B MPUCYTCTBUH
KaTaln3aTopa SIOKCHINPOBAHUS HA CTAJWU PEAKIMH, MPOBOJMMON C WCIONB30BAaHHEM H30bITKA
MPOTEHa MO OTHOUIICHUIO K KOIMYECTBY NMEPOKCHJA BOAOPOJA, C MOIyUYEHHEM XHUIKONH peakIMOHHOU
CMecH, COAeprKalleldl HempopearupoBaBIINi MponeH. HeoOXOOMMOCTH MPHHATHS IOTONHUTEIHHBIX
Mep TPEIOCTOPOKHOCTH, BO3HHKAMOMICH BCIEICTBHEC HAIWYHS KHCIOPOAa BO BpeMs 00paboTKH
JKUJKOM peakIMOHHON CMECH, MONyYeHHOW MPHU PeakiMu 3MOKCHUANPOBAHMS, MOXKHO HM30€XKaTh IyTeM
OTIApUBAHUS KUIKOW PEaKIIMOHHOM CMECH, MOTYYCHHONW Ha CTAIMH a), HHEPTHBIM Ta30M C IOTydYeHHEM
00eTHEHHOM KHCIOPOIOM JKUAKOW PEaKIIMOHHOW CMECH WM TOTOKa OTIAPEHHOIO ras3a, BBIOMpas Takoe
KOJIMYECTBO MHEPTHOTO ra3a, KOTopoe 00ecrnednBaeT KOHIIEHTPAIMIO KHCIOPOAa B MOTOKE OTHAPEHHOTO
raza, Haxomsurytocsa B auamnasone ot 0,1 mo 10 mac.%, BbLAEICHNE HEMPOPEarnpoBaBIIETO IPOIIEHA U3
IMOTOKA OTIIAPSHHOTO Ta3a M €r0 PEeHUPKYISAINI0 Ha CTAJAHUI0 PEaKIVH W BEHIIEICHUE IPOIIEHOKCHAA W3
OTIIAPEHHOM KUJIKOM PEaKLIUOHHOU CMECH.
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CIIOCOB JIIOKCHUJIHMPOBAHUMA ITPOIIEHA

OBJIACTh TEXHHMKU, K KOTOPOM OTHOCHUTCS U3OBPETEHME

Hacrosmee nzobpeTeHne OTHOCUTCS K CTOCOOY MPOBOJUMOIO B HETIPEPHIBHOM
pexuMe 3MOKCUANUPOBAHUS NMPOIEHA C UCIOIb30BAHUEM MEPOKCHUIA BOJOPOAA B
NPUCYTCTBUH KaTalU3aTOpPa 3MOKCUIUPOBAHUS, B KOTOPOM HENpopearupoBaBILINii
MPOINEH U3BJIEKAIOT U PEUUPKYJIUPYIOT IJIsl HCIIOJIb30BaHUS B peaKUU
SMOKCUUPOBAHUS.

YPOBEHb TEXHUKHU

DNOoKCUANPOBaHUE MPOIMEHA C UCIOJb30BaHUEM MEPOKCHIA BOJOPOJA B
NPUCYTCTBUH KAaTaJlNU3aTOPa STOKCUAUPOBAHUS OOBIYHO MPOBOASIT MPU MOJIIPHOM
n30BITKE MPOTEHA MO OTHOIIEHUIO K KOJUYECTBY MEPOKCHAA BOJOPOIA, YTOObI
n30ekXaTh Pa3IOKEHHS MMEPOKCHIA BOJOPOAA U 00ECTIeYNTh BBICOKHE CEJIEKTUBHOCTH
obpa3oBaHus nmponeHokcuaa. Peakiuo oOBIMHO MPOBOAST MPH AABJIEHUU, PABHOM
6onee 1,0 MIla, nnst obecriedeHnst BBICOKUX KOHLIEHTPALMI MpoIeHa B XXKUAKO(pa3HOH
pPEaKLMOHHON cMecH. DTMOKCUAUPOBAHUE MIPOIEHA C UCTIOJIb30BAHUEM I'e€TepOT€HHOTO
TUTAHOBO-CUJIMKAJIUTHOTO KaTanu3aropa uzsecto uz EP 0100119 Al.

s 5GP eKTHBHOTO HCIOAb30BAHMS POIEHA HEMPOPearnpoBaBIIUI IPOIEH
HeoOXOAMMO H3BJI€Yb U3 PEAKIIMOHHOI CMECH, MOJIYYEHHO! MPH 3TOKCUIUPOBAHUH, U
PeLUPKYJIHUPOBATH AJIS UCIOJB30BAHUS B PEAKIIUU STTOKCUIUPOBAHHUS.

B EP 0719768 Al onucaHo u3BJe€4YE€HUE HENMPOPEArupoOBaBIIEro NMPOINeHa NyTeM
NEePEroHKH, IIe B OCHOBHOM BECh MIPONIEHOKCH]T OCTAETCsl B KyOOBOM MPOAYKTE.

B WO 99/07690 npennoskeHo ynaneHue OONbIIeH 4aCTH HeMPOpearupoBaBIIETO
IpOINeHa U3 NPOAYKTa PeaKLU 3IOKCUANPOBAHUS MYyTEM NeperoHKHU, HallpuMep,
NyTEM HCIIaPEHUEM C MOMOILIbIO OBICTPOrO MOHM)KEHUS TaBIICHUS.

B WO 2008/118265 A1 yka3aHo, uTo s 3¢ (PeKTHBHOr0, MPOBOIUMOTO Oe3
CyLIECTBEHHBIX OTEPb NNPONEHOKCHAA BbIAEIEHUs NIPOMNaHa U MponeHa U3
pPEaKIMOHHON CMeCH, MOJYYEHHON MPU 3MOKCUANPOBAHNHU, HEOOXOIMMBI 1BE KOJOHHBI
IJIs1 OTTOHA MpornaHa, padoTarmue Npyu HU3KOM U BBICOKOM JaBieHUH. B xadecTse

aHbTepHaTHBHOﬁ METOAUKHU MPEATONKCHO UCIIOJIB30BAHUE C€lapaTOopa OYUCTKU U
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SKCTPAKTUBHON JAMCTUIIIALNHU C UCIIOJIb30BAHUEM METAHOJA U/UJIN BOABI B KAUECTBE
pPacTBOPHUTENS JIsl SKCTPAKLIUH.

B W02005/103024 onucaHO U3BJIEUEHHE HENIPOPEArHPOBABIIErO MPOTEHa MyTeM
NEepPeroHKHu NMPU HU3KOM AABIEHUH, MPEANIOUYTUTEIBHO C UCIOJNb30BAHUEM OHOMN
KOJIOHHBI, C TIOJIY4Y€HUEM B Ka4eCTBE I'OJOBHOI'O MPOAYKTa O0OraleHHOro NpOneHoM
mapa, C>KaTHsi TOrO Mapa NyTeM MPOBENEHUs IBYX HUJIM TPEX CTaIUuN CKATHUS U
abcopOuuu mpormeHa U3 CXKaToTo Mapa ¢ UCMOJb30BaAHUEM JKHUAKOTO abcopOeHTa.

B WO 01/57010 onncaHo u3BJIE€YEHHE HETPOPEArupoOBABLIErO MPOMEHa MyTeM
NPOBENECHUS CTaJUH COpOCa NaBJEHHs, MOBTOPHOTO CXKATHS ra3a, MOJy4YEHHOTO Ha
3TOW CTaguM, 10 0OeCredyeHUs AaBJICHUS, UCIOJIb3YIOMETOCs B PEakTope s
STOKCUJIMPOBAHMSI, U BO3BPAIIECHUS ra3a B pEaKLMOHHYIO CMeCh. JlIOTOTHUTENBHOE
KOJIMYECTBO MPOIMEHAa MOKHO U3BJIeUb B BUJE Mapa MyTeM MOCIEAYIOEro OTASIEHHs
KUAKOCTH, TIOJIYYEHHOHN Ha CTaguu cOpoca NaBJEHHs B IPEIBAPUTEIBHOM
UCIIapHUTeNe, YaCTUYHOTO KOHAEHCUPOBAHUS I'OJOBHOTO NMPOAYKTA, MOJYYEHHOTO B
npeaBapUTEIbHOM HUCIAPUTEINE, U TOBTOPHOI'O CXKATHUS HEKOHJEHCHPOBAHHOTO
IpOTIEHA.

Bce onucaHHbIE B IpeAIIECTBYIOLIEM YPOBHE TEXHUKHU CIIOCOOBI U3BJIEYEHUS
HENMpPOpearupoBaBIIEro NPONeHa U3 JKUAKON PeakKLMOHHONW CMECH, MOJYUYEHHON NpHU
peaKkIUy 3MOKCUANPOBAHHUS, IPOBOJUMBIE TyTEM NMEPETOHKU WIJIM MTyTEM I POBEIEHUs
NOCJIEJOBATEIbHOCTH CTaAUN MOHUKEHUS JaBJIEHUsI, TOBTOPHOTO CXKATHUS U
KOHIEHCHPOBAaHUS, 00JIaAal0T TEM HEAOCTATKOM, YTO PEAKLHOHHAsI CMECh,
NOJIyYeHHAs IPU PEAKLMU SMOKCUIUPOBAHHUS, CONEPIKUT KUCIOPO, 0Opa3oBaBIIUICS
B XOJI€ PEaKIMH SMOKCHINPOBAHMS BCIEACTBUE PA3JIOKEHUS MEPOKCUIA BOAOPOA, U
NPOUCXOAUT O0OTaleHHe 3TUM KHCIOPOIOM NapoBOH (pas3bl, KOTOpasi OCTAETCs, KOraa
NPOTNEH KOHACHCUPYIOT Ha CTaAUU MEPErOHKU WU KOHJAeHcupoBaHus. [losTomy B
crocofax MpeAImecTBYIOMEro YPOBHs TEXHUKH HEOOXOAMMO NMPUHUMATH
IOTIOJTHUTEJIBHBIE MEPBI, YTOOBI MPETOTBPATHTh 00pa30BaHNE B3PBIBOOTIACHBIX CMeCei
NnapoB BO BpeMs MPOBEACHUS 3TUX CTAIHI, TAKUX KaK PEryJUpPOBaHUE CONEpPIKaHUS
KHCJIOpOaa B mapoBoii pasze u qobaBieHNe HHEPTHOIO ra3a 10 MPOBEICHUS
KOHNeHcupoBaHus. JlobaBieHne HHEPTHOTrO ra3a yMeHbImaeT 3 pPeKTUBHOCTD
KOHJIEHCATOPOB U, TAKUM 00pa3oMm, IJIsl U3BJIEYEHUs] HETIPOPEarupoOBaBIIEro MPONEHa

HEOOXOIMMBI KOHZIEHCATOPBI, o0sagaromue 0ojiee 3HAYUTEIbHBIM Pa3MEPOM.
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B WO 03/08401 onucan cnocob 3MOKCUIUPOBAHMS, B KOTOPOM BECh
HEeNpopearupoBaBUINM POIEH BbINAPUBAKT U3 KUJAKOU PEAKLIMOHHOU CMECH U
MOJIYYEHHYI0 CMECh Ira30B, COAEPIKAIIYIO NPOIEH U KUCJIOPOJ, BBOASAT BO
B3aUMOJIEHCTBUE C XKUIKUM PACTBOPUTENIEM C I€JIbl0 a0COpOLMH MPOIEeHa U3 CMECH.
VYcaoBus nposeneHuss abcopOLuu peryaupyroT U MOJYyYarT OTXOASIIHI ra3, KOTOPbIH
COZIEPIKUT MPOIEH B KOJUYECTBE, JOCTATOYHOM AJISI TOTO, YTOOBI CAENIaTh OTXOMAIUH
ra3 HeroprYuM, HECMOTPS Ha COAEPKAaHHE B HEM KUCJIOpoaa. DTOT crocod obnanaer
TEM HEJOCTAaTKOM, YTO CYLIECTBEHHAs YaCTh HEMPOPEArnpOBABIIETrO MPOMeHa
NOTEPsIHA BCJIEACTBUE €T0 MOMAJaHMs B OTXOASIINN Ta3 U €€ HEBO3MOXKHO MOBTOPHO
UCIIOJb30BATh ISl PEAKIIUH STTOKCUAUPOBAHUS.

KPATKOE U3JIOXEHHUE CYIITHOCTU U3OBPETEHUA

CornacHo HacTosIIEMy U300PETEHHUIO OBIJIO YCTAHOBJIEHO, UYTO 3aTPYAHEHUS U
HEOOXOAMMOCTh AOTIOJIHUTENBHBIX MEp MPETOCTOPOKHOCTH, MPOSBIISIO LUECS
BCJIEICTBHE HAJUYHS KHUCJIOPOAA BO BpeMsi 00pabOTKH KUAKON pEaKIMOHHON CMECH,
MOJIYYCHHOH NMPH peaKIUu 3TOKCUAUPOBAHUS, MOXKHO N30€KaTh MyTEM OTIAapHBAHUS
KUAKOHN peaKLMOHHON CMEeCU MHEPTHBIM ra3oM 10 MPOBEACHHS pa3aeleHus
NPOMEHOKCH/Ia U HEIPOPEearupoBaBLIEro MPONEHa NyTeM MPOBENEHUs CTax Ui
NEePEeroHKN MJIM MOHWKEHUS aBJICHUS.

H3BnedeHne npomneHa U3 NOTOKAa OTIAPEHHOTO raza nyteMm abcopobuuu B
pacTBOpHUTENIe U HANPaBJIEHHE PACTBOPUTEIS], COAEPIKALIEro MPOIeH, Ha CTAUIO
peakuuy 3MOKCUANPOBAHUS TaKKe 00eCrneuynBaeT BO3SMOXXHOCTD U3BICUEHUS YaCTH
HEeMpopearupoBaBIIero MporneHa 0e3 HeoOXOAMMOCTHU 3aTPaT SHEPTHH HA MTOBTOPHOE
CXKaTUE WJIU OXJAKIAEHHE JJIsl KOHJEHCUPOBAHUS NPOTEHA.

IMTosToMy 0OBEKTOM HACTOSIIETO U300PETEHUS SIBIISIETCS CIIOCOO
SMOKCUIMPOBAHMS MPOTEHA, BKJIFO YA I H
a) MPOBOIMMOE B HENMPEPHIBHOM PEKUME BBEICHUE MIPOTIEHOBOIO ChIPhs B PEAKLIHIO C
NEePOKCUIOM BOJOPOJA B MPUCYTCTBUHU KATAJIH3ATOPA SMOKCUIUPOBAHUS HA CTAUH
peakI Uy, MPOBOAUMON C UCTIONTb30BAHNEM H30BITKA MPOMEHA IO OTHOLIEHHIO K
KOJIMYECTBY MEPOKCHAA BOJOPOAA, C MOJIYUYCHUEM KUIAKON PEaKIMOHHON CMecCH,
coaepkalel HempopearnpoOBaBIIUi MPOIIEH,

b) oTnapuBaHe KUIKONW PEAKIMOHHON CMECH, MOJYUYEHHONW Ha CTaANHU a), UHEPTHBIM
ra3oM B MPOTHUBOTOYHON KOJIOHHE ISl OTIIAPUBAHUS C TIOJIyYeHHEeM 00eTHEHHOM

KHCJIOPOJIOM JKMAKOW PEaKIIMOHHONW CMeCH U MOTOKa OTHAPEHHOTrO rasa, BeiOupas
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TaK0€ KOJUYECTBO HHEPTHOIO raza, KoTopoe obecrnednBaeT KOHIEHTPALUIO
KHCJIOpPOAa B MOTOKE OTIAPEHHOrO rasa, HaxoAsawywcs B auana3one ot 0,1 no 10
Mac.%, npeanoututesbHo oT 0,5 1o 8 mac.%;

C) BBIJI€JIEHNE HEMPOPEarupoBaBIIero NponeHa u3 noToka OTIapeHHOTo rasa,
NOJIy4EHHOI'O Ha CTAaAUU b), M €ro peLupKyJIAIUI0 Ha CTAJUIO a); U

d) BbIAEIEHNE MPOMEHOKCHIA U3 OTIAPEHHOMN KHIKOW PEaKIIMOHHONW CMECH,
MOJIYyYeHHOH Ha CTaIuu b).

KPATKOE OIIMCAHUE YEPTEXEU

Ha ¢ur. 1 u 2 npencraBieH NpeanOYTUTEIbHBIA BAPUAHT OCYIIECTBICHHS
crocofa, mpeaaraeMoro B HacTosieM H300peTeHHH, B KOTOPOM MPOMEHOKCUT U
4acTh MPONEHAa KOHASHCHPYIOT U3 OTIIAPEHHOro raza 10 adcopOunn nmponeHa B
pPacTBOPHUTENIE-METAHOJIE.

Ha ¢ur. 3 npencraBieH albTepHATUBHBIN NPEANOYTUTEIbHBIA BAPUAHT
OCYLIECTBJIEHHUsS], B KOTOPOM HU OJAMH KOMIIOHEHT He BbIJENSIOT U3 MOTOKA
OTHapeHHOTO ra3a 1o abcopOuuu nponeHa B paCTBOPUTEIIE -METAHOJIE.

IHOAPOBHOE OIITMCAHUE U30BPETEHU A

Bce 3HaueHus nnis 1aBieHUN O3HA4aOT aOCOMIOTHOE NaBJIEHUE, BBIPAKEHHOE B
meranackaisx (MlIla).

Ha craguu a) cnocoba, npenyiaraeMoro B HaCTOAIEM U300pETEHNH, MPONEHOBOE
CbIPb€ B HENMPEPBIBHOM PEKUME BBOISAT B PEAKIUIO C IEPOKCUAOM BOAOPOAA B
NPUCYTCTBUH KaTAJIU3aTOPA 3MOKCUAUPOBAHUS U MOJYYAIOT PEAKLIUOHHYIO CMECh,
COZepIKaIly MPONMEHOKCUI U HEMpopearupoBaBIiuil nponeH. Peakuuo npoBoasT ¢
UCIIOJb30BaHUEM H30BITKA MPOMEHA IO OTHOUIEHHIO K KOJUYECTBY MEPOKCHAA
Bojopoaa. [IpeanoyTuTenbHO, €CiU NPOIMEH UCIOIb3YIOT IPU OTHOLIEHUH KOJHUYEeCTBa
MOJIEH MPOMEeHa K KOJMYECTBY MOJIEH NMEPOKCHUAa BOAOPOAA, cocTaBiswomem ot 1,1:1
1o 30:1, 6onee npennourutenbHo ot 2:1 no 10:1 u Hauboee NpeANOYTUTENBHO OT
3:1 mo 5:1. [IpeanoYTUTENBHO, €CJIH MPOIMEH UCIOJB3YIOT B H30BITOYHOM KOJHYECTBE,
DOCTATOYHOM JJist 0OecrnedeHnust JOMOIHUTENIbHON 000TraleHHOH TPONIEHOM KHAKON
¢a3bl BO BpeMs MpOBeAeHUs CTanuu a). [IpeAnoYTUTENbHO, €CJIN NPU MPOBEACHUH
cTanuu a) nasjeHue paBHO OT 1,9 no 5,0 MIla, Gonee npeanouruTensHo oT 2,1 10 3,6
MIla u Hanbonee mpeanodYTUTEIbHO OT 2,4 no 2,8 MIla. Mcnonb3oBanue u30ObITKa

nponecHa nNpu BbICOKOM OaBJICHUU oOecrnevynBaeT BHICOKUE CKOPOCTDb MPOTCKAHU
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peakLuy U CTeNeHb IpeBpalleHus IePOKCUa BOJOPOAa U OHOBPEMEHHO BBICOKYIO
CENIEKTUBHOCTHh 00pa30BaHUs MPOMEHOKCHAA.

IIponneHOBOE CHIpBE MOKET COAEPKATh NPONAH, NPEANOUYTUTEIBHO, €CIIH
OTHOLIEHUE KOJMYECTBA MOJIeH NponaHa K KOJIUYeCTBY MOJIEH NpONeHa COCTaBIsAeT OT
0,001 no 0,15 u Gonee npeanoututenbHo oT 0,08 1o 0,12. ITepokcun Bogopona
MO>KHO MCMOJIB30BaTh B BUJI€ BOAHOIO PACTBOPA, NPEANOUYTUTENBHO CONEPIKALIETO OT
30 no 75 mac.% u Haubonee mpeamnourutebHo ot 40 1o 70 mac.% nepokcuna
Bojopona. [IpennoyTurenbHO, €CU BOJHBIN pacTBOP MEePOKCHAA BOAOPOAA MONTYYarT
[0 METOJMKE C MPUMEHEHHEM aHTPaXHHOHA.

Karanu3aTopom 3MoKCUANPOBAHUS MOXKET ABJIATHCS TOMOTEHHBIN KaTaau3aTop
UJIY TeTeporeHHbli katanusatop. [loaxoasmuMyU rOMOreHHBIMU KaTajlu3aTopamMu
SMOKCUAUPOBAHUS SABJAIOTCS KOMIIJIEKChl MapraHia ¢ MoJuAeHTaHTHbIMU
a30TCOAEpKAIIUMHU JINTAaHaMH, B 4aCTHOCTH, 1,4,7-Tpumerun-1,4,7-
TPUA3aLUKJIOHOHAHOBBIMY JIUTaHaMu, u3BecTHbie u3 WO 2011/063937. [Ipyrumu
NOAXOASAIMMY T'OMOI€HHBIMH KaTaln3aTOPaMU 3MOKCUAUPOBAHUS SIBJISIOTCS
reTeponoIUBOIb(GpaMaThl U T€TEPOTOTUMOINOAATEI, B HACTHOCTH, MOTH(OChaThl
BoJibppama, uzBecTHble u3 US 5274140. ITogxonsiuuMu reteporeHHbIMU
KaTaJu3aTOPaMu 3MOKCUIUPOBAHUS ABJISIOTCS COAEprKallue TUTAH LEOJUTHI,
coAeprKallue B KPUCTAINIMYECKON pelIeTKe aTOMbI TUTAHA B MIOJOXKEHUAX aTOMOB
kpemHus. IIpennoyturenbHo, €CiIu UCMOJIBb3YT TUTAHOBO-CUIUKAJIUTHBIN
KaTaJIU3aTOpP, NPEANOUYTUTEIBHO 00IaNaloIuil KpucTamIndeckoi crpykrypoit MFI
wiu MEL. HauGonee npeanoYTUTENbHO €CJIH UCTOJIb3YIOT TUTAHOBO-CHIIMKAJIUTHBIH
kataiguzarop 1, obnagaromuii crpykrypoit MFI, uzsecthsiii u3 EP 0100119 Al.
[IpeanoyTUTENBHO, €CIU TUTAHOBO-CUJINKAJIUTHBIN KaTalu3aTOP UCIOJB3YIOT B BUE
(OpMOBaHHOIO KaTallM3aTOpPa, HAXOAAIIETOCS B BUJIE TPAHYJI, SKCTPYAATOB HIIU
¢bopmoBaHHBIX MaTepuasoB. st mpoBeneHUst GOPMOBAHHS KAaTAJIH3ATOP MOXKET
conepxkatb OT 1 10 99% marepuana CBA3YIOIIEro UM HOCUTENSA, MOAXOASIIIUMHU
SIBJIAFOTCS BCE MaTepHalibl CBA3YIOLUIUX U HOCUTENENH, KOTOPble HE BCTYNAIOT B
peaKLuIo ¢ NEPOKCUAOM BOAOPOAA WM NPOMEHOKCUIOM B YCIOBHUSIX NPOBEAECHUS
peaKLy, UCTIONb3YIOIUXCs PU 3MOKCUAUPOBAHUHU, IPUUYEM B KAUE€CTBE CBS3YIOIIETO
NPEANOYTUTENbHBIM SBIETCS AUOKCUA KpeMHHs. B xadecTBe cioeB ($OPMOBAHHBIX
KaTaJU3aTOPOB NPEANOYTUTEIBHO UCIOJb30BATh 3KCTPYAAThl AUAMETPOM OT 1 0 5

MM.
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Peaknuto onepuHa ¢ MEPOKCHAOM BOJOPOAA MOKHO MPOBECTH MPU OTCYTCTBUHU
UJIU B IPUCYTCTBUU pacTBOopuTea. Ecinu kataan3aTopom 3MOKCUAUPOBAHUS SBJSETCS
COAEp KAIIUN TUTAH LIEOJUT, TO MPEANOUYTUTENbHO, €CIU PEAKLUI0 IPOBOAST B
NPUCYTCTBUM pacTBOpuTeNs. I[loaxoadamumu ABIAIOTCS BCE PACTBOPUTENHU, KOTOPbIE
HE OKHUCJSAKTCS WIN B HE3HAYUTEJIbHON CTEIIEHU OKUCISIOTCS NEPOKCUIOM BOAOPOAA
npU BHIOPAHHBIX YCJIOBUSX MPOBEICHUS PEAKIIUU, U KOTOPbIE PACTBOPSIIOTCS B BOJE B
KOJIM4eCTBE, cocTapsiromeM 6ojee 10 mac.%. [IpennoYTUTENbHBIMHU SBJISIOTCS
pPacTBOPHUTEINH, KOTOPbIE MOJHOCTHIO CMEIIUBAIOTCA ¢ Boxoi. OcoOeHHo
MOAXOASIIUMHI PACTBOPUTEIISIMU SIBJISIIOTCS CIIUPTHI, TAKME KaK METAHOJI, YTAHOJ WUJIH
TpeT-OyTaHOJ, TIMKOJIH, TAKUE KaK 3TUJIEHTJUKOJb, 1,2-mponanauon wiu 1,3-
MPOMAHANOI, IPOCThIE MUKJIUYEeCKHEe 3UPHI, TAKHE KaK TeTparuapodypaH, THOKCAH
WU MIPOTHJIEHOKCH/, TPOCTHhIE 3UPHI TITUKOJIS, TaKUe KaK MOHOMETHUJIOBBIN 3 up
STUJICHTJIUKOJISI, MOHO3THJIOBBIN 3(DUP STUICHTIINKOJIS, MOHOOYTHUIIOBBIH 3up
STUJICHTJIMKOJISI HJIM MOHOMETHUJIOBBIE 3(DUPBI MPOTUIIEHTIIUKOJISL, KETOHBI, TAKHE KaK
aleToH wiu 2-0yTaHOH, M HUTPUJIBI, TAKHE KaK ALIETOHUTPHUJ U MPOMUOHHUTPUIL.
IIpeanoYTUTENBbHO, €CIU B peaKLMU S3MTOKCUAUPOBAHUs PACTBOPUTENb UCIOIB3YIOT
IIpU OTHOLIEHUHU €r0 MacChl K CYMMapHOM Macce BOJBI U IEPOKCUA BOAOPOA,
cocrasistowmem ot 0,5 no 20.

Ecnu kaTtanu3aTopoM 3MOKCUANPOBAHUSA SABJISAETCA CUJIUKAJIUT TUTAHA, TO
IPEANOYTUTEIBbHO, €CJIU IPONEHOBOE ChIPbE BBOAAT B PEAKLHUIO C MEPOKCUAOM
BOJOPOJA B PACTBOPUTEJIE-METAHOJIE C MOJYUEHUEM KUAKOW PEaKLMOHHON CMECH,
coaepskalieit MmeraHoJi. PacTBopuTeneM-MeTaHOJIOM MOXKET SIBJISITbCS METAHOJ
TEXHUYECKON YHCTOTHI, TOTOK PACTBOPHUTEIS, U3BJIEUEHHBIN pu 00paboTke
pPEaKIUOHHON CMeCH, MOJIYYEHHOH NMPU STOKCUAUPOBAHUH, HIIH CMECh UX OOOHUX .
PacTBOpUTENb-METAaHOJ MOXKET COJEpKaTh HE3HAUNUTENbHbIE KOJUYECTBA APYTUX
pacTBOpUTelNel, TAKUX KaK 3TaHOJI, e NPeANOUYTUTEIbHO, €CJIU KOJIUYECTBO TaKUX
APYTrux pacTBopuTeneil cocTasisieT MeHee 2 Mac.%. PacTBopuTeNb-MeTaHO TaKXe
MOJKET COAEPkKATh BOAY, MPEAMOYTUTENbHO OT 2 10 13 Mac.% BoxsbL.
[IpennmoyTuTENBPHO, €CIH NMPU UCITOJIb30BAHUN TUTAHOBO-CHIUKAIUTHOTO
KaTaJInu3aTopa PeaKkLHI0 S3MOKCUAUPOBAHUS NPOBOAAT NIPU TeMIeparype, paBHou ot 30
no 80°C, 6onee npennmouyruresbao OT 40 1o 60°C. [IpeAnoYTUTENBHO, €CIIU PEAKLIHIO
AMOKCUIUPOBAHUS MPOBOAST C NOOABICHUEM aMMHaKa ISl YIy4LIeHUS

CEJICKTUBHOCTH 00pa3oBaHUsl MPOMEHOKCU A, Kak 3To onucaHo B EP 0230949 A2.
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[IpennouTuTENbHO, €CIU aMMHUAK N00aBJISAIOT B KOJUYECTBE, cocTaBisromem ot 100 no
3000 gacTt./MJIH B mepecueTe Ha Maccy mepokcuaa Bogopona. IlpennoyrurenbHo, eciu
peaKL U0 3MOKCUANPOBAHUSA IPOBOAAT B PEAKTOPE C HEMOJABUKHBIM CJIOEM NYTEM
NPONYCKaHUs CMECH, COAEpIKallell MPONeH, NePOKCU BOAOPOAa U METAHOJ, Haj
HEMOABUIKHBIM CJIO€M, COAEepKaIUM (POPMOBAHHBIH TUTAHOBO-CHJINKAJIUTHBIH
Katanu3atop. [IpeanodyTuTeapbHO, €Ciu PeakToOp C HEMOABUIKHBIM CIIOEM CHAaOXeH
OXJIQKJAIO UM YCTPONCTBAMH U €T0 OXJAXAAKT KUAKON OXJIakAaloUel cpeaoi.
[IpeanoyTUTENBHO, €CIU TEMIEPAaTyPHbINH PEKUM BHYTPH 3TOrO peakTopa
NOANEPKUBAIOT TAKUM, YTOOBI TEMIIEPATYypa OXJIAKIAOLIIEH CPeabl B OXJIAXKIA0 ITUX
ycTpolicTBax cocTasiisinia He HIke 20°C 1 MakcuMalibHAsl TEMIIEpaTypa B CJIOE
KaTanusatopa He npessimaia 60°C, npeagnoututenbHo 55°C. [IpeanoyTuTeNnbHO, €Ciu
npo¢uib TEMIEPATyPhl O AJTMHE HEMOABHKHOTO CJIOS KATAJIU3aTOpa PETYIHPYIOT
TakuM 00pa3om, 4ToOBI MOAAEPIKUBATH TEMIIEPATYPY PEAKIIUU IO JJIHHE
HEMOABMXXHOTO CJIOSI KaTajau3aTtopa, coctasisAwoineil ot 70 1o 98%, npeanodYTUTENbHO
1o anuHe, cocTaBisromei oT 80 1o 95% oOT AAWHBI HEMTOABUKHOTO CJIOS
KaTajlu3aTopa, paBHON MeHee 5°C, mpeano4YTUTEIbHO HaxoAs1lelcs B 1uana3oHe oT
0,5 no 3°C. I[IpennoyYTUTEIbHO, €CJIN CMECH IJIs PeaKLUU STTOKCUIUPOBAHUSA
IPONYCKAaKT Yepe3 CION KaTaau3aropa B BUJE HUCXOASALIETO MOTOKA,
IPEANOYTUTENBHO C TOBEPXHOCTHON CKOPOCThIO, paBHOM OT 1 1o 100 m/4, Gonee
NPEeANOYTUTENbHO paBHOM OoT 5 1o 50 M/4, HanboJee NPeanoYTUTENbHO PABHOH OT 5
10 30 m/4. [IoBepXHOCTHAs CKOPOCTh ONpENeNIeHa, KaK OTHoLeHne (00bemMHas
CKOpPOCTh MOTOKA)/(MomnepeuHoe ceueHune ciosi karanuzaropa). Kpome Toro,
NPEeANOYTUTEIBbHO. €CJIH CMECh NMPOMYCKAIT Uepe3 CJIOH KaTalu3aTopa Npu 4acoBOH
obvemHol ckopoctu xuakocta (HOCK), pasHoii ot 1 go 20 q'l, NPEANOUYTUTEIBHO
pasHo# ot 1,3 no 15 1! Bo BpeMsl pEaKLHU STTOKCUIUPOBAHUS OCOOEHHO
NPEeANOYTUTEIbHO MOAIEPKUBATH CION KaTalu3aTopa B peXXuMe OpOoLIeHus. Y CIOBUS,
NOAXOASAIME Il MOJAAePKAHUS PEXKHUMa OPOLIEHHUs BO BpeMsl peakLuu
3MOKCUIHUpPOBaHus, packpbIiThl B WO 02/085873, ot ctp. 8 cTpoka 23 no cTp. 9 cTpoka
15. Konn4yecTBO UCMONB3YIOWErOCs KaTaIN3aTOPa MOKET MEHATHCS B IIMPOKUX
npenenax U ero MpeAanoYTUTENbHO BBIOUPATh TAKUM, YTOOBI IPU MCIOJIb30BAHHBIX
yCJIOBUSIX NIPOBEEHUS PeaKLIMU 3NMOKCUANPOBAHUS PacXo] MEPOKCUIa BOJOPOa,
npesbimaromuil 90%, npeanodTuTeabHO Npesblmaromuil 95%, ycranaBausaics 3a

BpeMmsi, cocTapsitonee oT 1 MuH 10 5 4. Hanbonee npeanodTuTEeIbHO, €CJIN PEeAKIIUI0
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SMOKCUANPOBAHUS MPOBOSAT C UCMOJIb30BAHUEM HEMOABUIKHOIO CJIOS KaTalIU3aTopa,
NOAACPKUBAEMOTI'O B PEXKUME OPOLICHUS, ITPU NJaBJICHUU, 6J'II/13KOM K JaBJICHHUIO I1apa
MpOIeHa MPHU TeMIIEpaType MPOBEIESHUS PeaKIUH, C UCIOJIb30BaHUEM H30BITK A
IpOIeHa, YTO 00ecneynBaeT MoJyYeHne peakinOHHONH CMeCH, CoaepKallel 1Be
xunkue paspl, o0OrameHHy MeTaHOJIOM a3y U 0OOTal[eHHYIO MPOMEHOM JKUIKYIO
dazy. 1nsa obecnieueHus: MPOTEKAHUS STTOKCUAUPOBAHUS B HEMIPEPBIBHOM PEXUME MPHU
pereHepanuu KaTaanu3aTopa 3MOKCUIUPOBAHKS MOKHO MCIOJNb30BATh JABA MU
OoJibliiee KOJIMYECTBO PEAKTOPOB ¢ HETIOABUIKHBIM CJIOEM, PACIOJIOKEHHBIX
napajuiesibHO UM MOCJIeI0BATeIbHO. PereHepannio KaTaan3aTopa 3MOKCUIUPOBAHMUS
MOXHO MMPOBECTHU MYTEM MPOKAIIUBAHUA, IYTEM O6pa6OTKI/I C Harp€TbIM ra3om,
NPpEANOYTUTETIBHO COACPKAIUM KHUCTIOPO ra3OM, UKW MYTEM IMPOMbBIBKHU
PacTBOPUTENEM, NPEANOYTUTENBHO MYTEM NEPUOANYECKON pereHepannu, ONMCaHHOU
B WO 2005/000827. ITpenmo4TUTEIBbHO, €CJIU pereHepalui0 KaTalu3aTopa
SNMOKCHAHWPOBAHUA MPOBOAAT 663 €ro U3BJICUCHUA U3 pCaKTOpPa C HENTIOABHKHbBIM
cioeM. MOKHO HCIOJIb30BATh KOMOMHALIMIO PA3HBIX METOIMK PEereHepaLuu.

Ha cragum b) cioco0a, mpeanaraemMoro B HaCTOSIEM U300pETEHUH, KUIKYIO
PEaKLHOHHYIO CMeCh, MOJYYEHHYIO Ha CTAIUH a), OTIAPUBAIOT HHEPTHBIM ra30M U
NOJIy4ar0T OOEJHEHHYIO KHCJIOPOJAOM OTNAPEHHYIO KUAKYI0 PEaKIHOHHYIO CMECh H
IOTOK OTHapeHHOro ra3a. [IpennoyTuTeNnbHO, eciu HHEPTHBII ra3 BbIOpaH U3 4yucia
CeNYIOIUX: a30T, aproH, 00eTHEHHBII KMCJIOPOAOM BO3JIyX, METAH U UX CMECH, H
HauOoJiee MPEeANOYTUTEbHBIM SIBIIsIeTCs a30T. OTnapuBaHue MPOBOAST B
NPOTUBOTOYHOM KOJIOHHE JJIsl OTIAPUBAHUSI, YTOOBI MOJYUYHUTh OTIAPEHHYIO KUIKYIO
pPEaKUHOHHYI0 CMeCh, KOTOpasi B OCHOBHOM He COJEePIKUT KHUCIOPOI U
NPEeANnOYTUTENBHO conepkuT MeHee 300 Mac.4acT./MJIH KUCIOpoAa.
IIpennoyTuTeNnbHO, €CIU OTHAPUBAHUE IPOBOAUT MPU TEMIIEPATYPE, PABHON HUXKE
TEMIIEPATY Pl KUINICHUA NPONICHA NTPU JAaBJICHUHU, UCIMTOJIB3YHOIIEMCA Ha CTaAUA
OTHapvuBaHUA, LIT06I::I npeaoTBpaTUTh OTTOHKY NPOIIC€HA BO BpEMs OTIIaApUBAHUA.
KonuyecTBO HHEPTHOTO ra3a BRIOUPAIOT TaKUM 00pa3oM, 4TOObI 00ecrednTh
KOHLIEHTPALUIO KUCIOPOa B MOTOKE OTMAPEHHOIO ra3a, HaXOISLIYIOCs B JUAMNa30He
ot 0,1 go 10 mac.%, npeanoututensHo oT 0,5 1o 8 mac.%. IlpeanouTurensHO, eciau
HEMpepbhIBHO U3MEPSIIOT KOHIIEHTPALMIO KHCJIOPOAa B MOTOKE OTIAPEHHOTO rasa u

NOJNYyHYE€HHOC 3HAUYCHUEC UCITOJIB3YOT AJId PCryJIHPOBAHUA KOJIUYIECTBA MHEPTHOI'O rasa,
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UCIIONB3YIOIETocs IJIsl OTIapUBAaHUS, YTOOBI MOAEPKUBATh B OCHOBHOM IOCTOSIHHYIO
KOHIIEHTPALUIO KUCJIOPOa B MOTOKE OTIAPEHHOrO rasa.

IIpennoyTuTeNnbHO, €CIU CTAAUIO &) POBOMASAT MPU AABICHUHU NPOBEACHUS
peakuuu, paBHOM He MeHee 1,9 MIla, u craauio ornapuBaHus b) NpoBOIAT NpHU
AaBJeHUHU, HaxoAasueMcs B quana3oHe ot 80 o 110% ot naBineHus npoBeaeHus
peakunu. OTnapuBaHue NPU TAKOM JaBJICHUN 00€CIeUnBaeT yaajleHnue JULIb
HeOOIBLION YaCTH HeMpOpearupoBaBLIEro MPONEHA ¢ MOTOKOM OTIAapeHHOro ra3a u
yaep:kuBaHue OOJbIeN YaCcTH HeNPOpPearupoBaBIIETO MPOINEHa B OTIAPEHHOM KU KOU
pEeaKkIMOHHON cMecH. 3aTeM HeNmpopearupoBaBIIUA MPONEH MOXKHO HU3BJI€Ub U3 MOTOKA
OTHApPEHHOTO rasa nyreMm abcopOIuu B paCTBOPUTEIIE C UCIOJIb30BAHIEM HEOOIBIIOTO
KOJINYECTBA PACTBOPHUTENS U C UCTIOJB30BaHNEM aO0COPOIIMOHHOTO MOYJIsS
HeOOoNIBIIOTO pa3Mepa, B 0COOEHHOCTH, eciii adCOpOUHMI0 MPOBOAST MPH TAKOM Ke
IaBJICHUHU, KaK MCIOJb3YIOLIEeeCs Ha CTaANU b), HJIM NIPU IaBJIEHUH, KOTOPOE MEHEe,
yeMm Ha 1,0 MIla Hu>e HaBJeHUs, UCIONB3YIOIMEroCs Ha CTaIuu b).

Ha cragum ¢) cocoba, npeajaraeMoro B HaCTOSIIIEM U300peTeHHH,
HEMpOopearupoBaBIINil MPOIEH BBIACISIOT U3 NOTOKA OTHAPEHHOTO ra3a, MOJYyUYeHHOTO
Ha cTaauu b), U peUPKYJIUPYIOT Ha cTaauio a). Hempopearuposasmuii mpomneH
MOXHO BBIJJ€JIUTH U3 ITOTOKA OTIAPEHHOr0 ra3a nyTeM KOHAEHCUPOBaHUS,
NPEeANOYTUTENBHO B KOMOMHALIMY C MOCEAYyI0Iell OTTOHKOM KoHAeHcaTa. B aTom
clly4ae KOJIMYEeCTBO HHEPTHOIO ra3a MpearnoyYTUTENbHO BRIOUpPATh TAaKHUM 00pa3om,
4TOOBI 00€eCTIeYnTh KOHIEHTPALMIO KICIOPOAa B MMOTOKE OTHAPEHHOI0 rasa,
HaxXOASILYIOCSl B HUJKHEH 4acTH 3asBJIEHHOTO [UAaNa30Ha KOHLEHTPALHH, YTOObI
npeaoTBPaTUTh 0Opa30BaHUE CMECH FOPIOYUX ra30B BO BPeMsi KOHAECHCUPOBAHUS
IpOTIEHA.

[IpennouTUTENbHO, €CIIU HEMPOPEArupOBABLINMA MTPOTIEH BBIIEISIOT U3 MOTOKA
OTHApPEHHOTO ra3a MyTeM BBEJEHUsS MOTOKA OTIIAPEHHOIO ra3a BO B3aUMOJEHCTBUE C
KUIAKUM PACTBOPUTENEM C LEJIbI0 a0COPOLMY MPONEHA B PACTBOPUTENIE U MOJYUYAOT
o0eTHEHHBIH MPONEHOM MOTOK ra3a U COAEpIKaIHil MPONEH pacTBOPHUTENb. B 3TOM
clydae KOJMYECTBO HHEPTHOTO ra3a MOKHO BBIOMPATh TAKUM 00pa3oM, 4TOOBI
obecneuynTh KOHLEHTPALMIO KUCIOPOAa B IOTOKE OTIMAPEHHOIO ra3a, HaxOAAIYICs B
BOJIM3W BEPXHUX 3HAUYCHHUH 3asBJICHHOTO JHAaNa30Ha KOHIEHTPALUH, 9TOOBI MpeaeTbHO
YMEHBUIUTh KOJUYECTBO HHEPTHOTO r'a3a, HCMOJIb3YIOIErocs IJIs MPOBEASHHs

criocoba. [IpeamoururensHoO, eciu abcopOIUI0 MPOBOAAT B aOCOPOIMOHHON KOJIOHHE,
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KOTOpast NPeANOYTUTEIBbHO paboTaeT B pexkuMe NpOTUBOTOKA. [IpeanouTurensHo,
ecau cTanuio abcopOUMKM MPOBOIST NPH AABJICHHH, HAXOASIIEMCS B AHANa30He OT
JaBJIEHUS, UCIIOBb3YIOIIErocst Ha cTaauu b) no gapinenus, koropoe Ha 1,0 MIla Huxe
IaBJIEHHUs, UCIIOJb3YIOINerocs Ha ctaguu b). [IpennoyTutensHo, eciu Temneparypa
npu nposeaeHun abcopbuun pasua ot 20 go 60°C, Gonee npeanouTuTeapHO OT 30 110
50°C. IIponeH MOXHO AeCOpPOUPOBATh U3 COAEPIKAILIETO MPONEH PACTBOPUTEIS MMyTEM
Harp€BaHHusA, NIYTEM INOHUXKXCHHUA OAaBJICHUA WU IIYTEM KOM6I/IHaLII/II/I O6eI/IX METOOAUK U
3aTeM eCOpOUpPOBaHHBIN MPOTIEH PELUPKYJIUPYIOT Ha CTAHUIO &), HeoOs13aTeIbHO
MOCJC KOHACHCHUPOBAHUA NNYTEM OXJIAKACHUA, CXKATUA UIIU ITYTEM KOM6I/IHaLII/II/I O6eI/IX
MeTonuK. bojee mpeAnoYTHTENBHO, €CIU COAEp ALK MTPOTEeH PaCTBOPUTENb
HAMpaBJISIOT HEMOCPEACTBEHHO HA CTaAMIO a). B 3TOM ciiydae mpeAnouTUTENbHO, €CIH
pPacTBOPHTEIb, UCTIONB3VIOIIUICS B pEAKIUH Ha CTAJIHU a), TAK)KE UCIOJB3YIOT JUIsI
abcopOuuu mpomeHa U3 MOTOKa OTHapeHHoro rasda. Eciau cranuio a) mpoBOIsAT ¢
HUCIIOJIb30BAHUEM TUTAHOBO-CHIIMKAJIUTHOI'O KaTaJau3aTopa, TO IPEANOYTHUTECIBHO,
€CJIM PaCTBOPHUTEIb-METAHOJ, UCIONb3YIOIIHUICS Ha CTAAUU &), UCTIOJIb3YIOT HAa CTAAUHU
¢) mist abcopbuuu mponeHa u3 MOTOKa OTIAPEHHOTO ra3a U COAep KA MPOMEeH
METaHOJI HAMPABJISAIOT HAa CTAHIO a).

B nmpeanoutuTenpHOM BapuaHTE OCYLIECTBIEHUS CTAJUH C) MPONEHOKCH
BBIIEJISIFOT U3 MTOTOKA OTIAPEHHOTO ra3a NyTeM YaCTHYHOI'O KOHJEHCHUPOBAHUS 10
BBEJCHUS IMOTOKA OTHAPEHHOI0 ra3a BO B3aUMOAEHCTBHUE C JKUIKUM PaCTBOPUTENIEM
aist abcopOumm mporneHa B paCTBOPUTENE U HANPABJICHUS COAEPIKAIIETO NMPONEH
pacTBOpUTENSI HA CTAAHUIO a). B 3TOM BapHaHTe OCYIIECTBIEHHS MPEAMNOYTHTENBHO,
€CJIM YaCTUYHOE KOHJAEHCUPOBAaHUE NPOBOAAT NIPU TAKOH TeMIepaType, 4To JUUIb
HE3HAYHMTeJbHAs YaCTh COAEPIKAIETOCs B MOTOKE OTIMAPEHHOTO ra3a mpormeHa
KOHACHCUPYETCA BMECTE C MMPONNCHOKCUIOM. BbII[eJ'IeHI/Ie NpONEHOKCHU A NYTEM
HYaCTUYHOI'0O KOHACHCHPOBAHHWA MOXKET YBCJINYNUTD BbIXOAbBI MPONECHOKCHU A BCICACTBUEC
npenoTBpameHus o0pa3oBaHus MOOOYHBIX MPOAYKTOB U3 MPOMEHOKCH/A,
PEeLUPKYJIUPOBAHHOIO HAa CTAHUIO a).

B APYroM npe€AnOYTUTCIIbBHOM BAPUAHTE OCYIICCTBIICHUA CTAAUU C) qacCThb
NpOIeHa, COAePIKALEerocss B MOTOKE OTIMAPEHHOr0 ra3a, BbIACSIOT MyTeM
KOHJIEHCHPOBAHHS 1O BBEJCHUS MOTOKA OTIAPEHHOI0 ra3a BO B3aMMOJEHCTBUE C
KUAKUM pacTBOpUTENEM Uil abcopOIMu MporeHa B paCTBOPUTEJIE U HAIIPABJICHUS

cozepIKalero NponeH pacCTBOPUTENSA HA CTAAMIO a). B 3TOM BapuaHTe OCYLIECTBICHUS
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NPEANOYTUTEbHO, €CJIM KOHJEHCUPOBaHUE NPOBOASAT IPU HU3KOH TeMIeparype,
4TOOBI CKOH/IEHCUPOBATH KaK MOYKHO OOJbIIee KOJTUYECTBO MPOIEHA.
KonpeHncupoBaHue nporeHa U3 MoToka OTIapeHHOro ra3a odecneynBaer
BO3MOJKHOCTb IPOBEAEHUS Mocaenyomei abcopOuuu npu MeHbLIei
MPOU3BOJUTEIBHOCTH OXJIAXKIAIOLIETO anmapara Uil 3TO MOXKHO UCIOJIb30BaTh AJIs
YMEHbIICHHS pazMepa ammnapara aist abcopOLHMN U KOJIMYECTBA PACTBOPUTEIS,
HeoOXOIMMOro JJist ocieayrieii abcopouuu.

B TpeTbeM mpeanouTUTENIbHOM BapUAHTE OCYLIECTBJIEHHS CTAAUU C) HU OJUH
KOMIIOHEHT H€ BBIAEISIOT U3 IOTOKA OTIAPEHHOrO ra3a A0 BBEEHUS €ro BO
B3aMMOJICHCTBUE C KUIKUM PACTBOPUTENIEM st a0COpOLMH MPOIEeHa B PACTBOPHUTENE
U HaIpaBJICHUS COJEPIKAIIEro MPONEH PaCTBOPHUTENS HA CTanuIo a). [l sToro
BApHUAHTA OCYLIECTBICHUS HEOOXOAMMO MEHbIIEE KOJINYECTBO O0OOPYAOBAHUS H
MEHbIIAasi MPOU3BOAUTENBHOCTD OXJIAXKAAKIIEro annapara, 4eM Ajs ABYX
NpeabIAyLIUX BAPUAHTOB OCYLIECTBJIEHUS, IOCKOJbKY MPU 3TOM HE MCIOJb3YIOT
OXJIa’KI€HUE B KOHJEHCATOpE.

Ha cragum d) cocoba, mpeniaraeMoro B HaCTOSAIIEM H300peTeHUH,
MPONEHOKCU BBIACNSIOT U3 OTHAaPEHHON KUAKON PEaKLIMOHHOW CMECH, MOJYyYEeHHOU
Ha ctaauu b). [IpeanodTuTenbHO, €CIM HENMPOpPEearupoBaBIINN IPOTEH TaKKe
BBIACJISAIOT U3 OTHAPEHHOM KXKUAKON PEAKLIMOHHON CMECH U PELUPKYJIUPYIOT HA
CTaJUIO a). BrimeneHue nponeHokcuaa U3 OTIapeHHON )KUAKONW peakIMOHHON cMecH
MOJKHO IIPOBECTH IO METOAMKAM, U3BECTHBIM U3 NPEAIIECTBYOIIEr0 yPOBHS TEXHUKHU.

IIpennodYTUTENbHO, €CIN OTHAPEHHYIO KUAKYIO PEAKLIMOHHYIO CMECh
00pabaThIBAIOT MyTEM MOHMKEHHS JABJIEHUS U Maphl MponeHa, o0pa3ywInuecs npu
MOHM)KEHUH J1aBJIEHUs], TOBTOPHO CKUMAIOT U OXJAXKAAOT JJIsl U3BJI€YEeHHUs IPOIeHa
nyTeM KOHJeHcupoBaHUs. [IpeanoyTuTeNnbHO, €Clii NOHUKEHNE TaBJIeHUs U CXKaTHe
mapa MpoOBOJASIT B HECKOJIBKO CTaJNMN, KaK 3TO onmucaHo B 3asiBke Ha mateHT PCT/EP
2016/076319. IlpennouTUTENbHO, €CIU CKAaThIe Mapbl IPOIMEHA 3arpyKarT B KOJOHHY
IJis1 OTTOHKU NPOINEHA U Pa3fes AT Ha TOJOBHON NPOAYKT, COAEp KAIUN
HEMpOopearupoBaBIINil MPOMNEH, U KyOOBOW MPOAYKT, COAEPIKAIIUN COETUHEHUS,
obnanaromue 6oyiee BBICOKOH TEMIIEPAaTypOi KHIIEHHs], YeM MPOMEH, TaKhe KaK
NPONEHOKCHUA U PACTBOPUTENb. [ OJIOBHON NPOAYKT, COAEP KALIUI

HEeNpopearupoBaBUINM MPOINEH, MOXKHO PEUUPKYJIUPOBATh HA CTAUI0 PEAKLUU
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snokcunuposanusi. KyboBol mpoayKT MOKHO OOBEAUHUTDH C JKUAKOW CMECHIO,
OCTaBILIEHCs MMOCJIe NOHUKEHUS AAaBJICHHUS.

Ecnu Ha crapuum a) UCNoab3yOT PaCTBOPUTENb-METAHOJ, TO MPEATOYTUTENBHO,
€CJIM JKUAKYI0 CMECh, OCTAaBIIYIOCS NOCJE MOHUKEHUS NaBJIECHUs Pa3AessaoT MyTeM
IIEPErOHKHU B KOJIOHHE JJIsl IPEABAPUTEIBbHOTO Pa3AeIeHUs U MOJYYalOT B Ka4eCTBE
rOJIOBHOTO NIPOAYKTA HEOUUIIEHHBIN NPONEHOKCHA, COAEPKALIUI NPONEHOKCHN,
METAHOJI M OCTATOYHOE KOJMYECTBO MPOIMEHA, U B Ka4eCTBe KyOOBOTO MPOAYKTA CMECh
pacTBOPUTEINEHN, COAEPIKAINYI0 METAHOJ, BOAY U nepokcuasl. IIpeanoururensHo, ecnu
KOJIOHHA JUISl IPEBAPUTENIBHOTO pa3fienieHust padoTaeT TakuM o0pa3om, 4To
MOJIyYarOT TOJIOBHOU MPOAYKT, comepskamuii oT 20 1o 60% metaHosa, COOEpIKAIIErocs
B JKUAKOHN (aze, MOTy4EeHHON HA MOCIENHEN CTaANN MTOHMKEHUS TaBJICHUS.
IIpennodYTUTENBHO, €CIU KOJOHHA JJIs IPEABAPUTENBHOIO Pa3feeHus COAEPKUT OT 5
10 20 TeopeTUYeCKUX CTyNEHEeHN pa3feeHnusl B CEKLIMHU OTIapUBaHUs U MeHee 3
TEOPETHYECKUX CTYMEHEH pa3neseHus B peKTU(HUKAIMOHHONW CEKI[UH, U Hanboyee
NPEeANOYTUTENBHO, €CJIN OHa padoTaeT 0e3 KUms4eHus u 0e3 peKTHPUKALHOHHON
CEeKLUU JJIsl CBEACHUs] K MUHUMYMY BPEMEHHU HaXOXAECHUs MPOMNEHOKCUA B KOJIOHHE
IJis IpeABAapUTENBbHOrO pasaenenus. [IpeanoyTutenbHo, €Cliu KOJOHHA I
IpeaBapUTENbHOTO pa3aeneHus paboraeT npu aaBiaeHuu, pasHoMm ot 0,16 no 0,3 Mlla.
IIponeHOKCUA U METAHOJ KOHAEHCUPYIOT U3 TOJIOBHOIO MPOAYKTA, MOJYYEHHOTO B
KOJIOHHE JUIsl MPEABAPUTEIbHOTO Pa3AeIeHUs], U IPEANOUYTUTENbHO, €CIIU MPOIEH
OTIAPUBAIOT U3 MOJIYYEHHOIO KOHAEHCAaTa B KOJIOHHE JJIsl OTIIapUBaHUsl NIPOIEHA, YTO
obecneunBaeT MoJyueHHEe KyOOBOrO MOTOKA, CONEPIKAINEro MPOIMEHOKCU T K METaHOJI,
KOTOPBI B OCHOBHOM H€ COJEPKUT npomneH. [IpeanouTuTenbHo, €Ciau OUUIIeHHbIN
NPOTMEHOKCHUT BBIIEJSIOT U3 KyOOBOTO MOTOKA, MOJYYEHHOTO B KOJIOHHE JJIst
OTNAapUBAHUS NPONEHA, NyTEM 3KCTPAKTUBHON JUCTUIIALUYU C UCIOJB30BAHUEM BOJBI
B Ka4€CTBE PACTBOPUTEN JIs SKCTpakuuu. [IpeanodTutrenbHo, eClin 3KCTPAKTUBHYIO
OUCTHIJUISILIAIO TIPOBOJAT C JOMOJHUTEIbHBIM 100aBIEHHEM PEaKITHOHHOCIIOCOOHOTO
COEOMHEHUs, ColepKaLIero He3aMmemeHHyo rpynny NHy u cmocodHoro BO Bpems
5KCTPAKTUBHOMN NUCTUJUIALMHU BCTYNAaTh B PEAKLUIO C alleTadbAETHAOM, KaK 3TO
onmucano B WO 2004/048335. IIpoBeneHne 5KCTPAKTUBHON AUCTHILISILIAH C
UCIIOJIb30BAHUEM PEAKLIMOHHOCIIOCOOHOT0 COeIMHEHUs] 00ECIIeYNBAET MOy YEHHS
obyaaromero BbICOKOH YHCTOTON MPOMEHOKCUAA, conepskamiero Mmenee 50 gacT./MIH

KapOOHUJIBHBIX COeqUHEHNI. MeTaHOJI MOKHO U3BJIeYb U3 KyDOBOTO MPOAYKTA,



10

15

20

25

30

-13 -

MOJIy4€HHOI'0 B KOJIOHHE AJI MPEeABAPUTEIbHOIO pa3feNeHusi, MyTeM epPEeroHKu.
IIpennouTuTENbHO, €CIU O BBIEJIEHUS METAaHOJA yTEeM MePEeTOHKH KyOOBOMH
NPOAYKT, MOJYUYEHHBIN B KOJOHHE AJi NPEIBAPUTEIbHOIO pa3ieeHus], IOABEPraoT
KaTAJIUTUYECKOMY THAPUPOBAHUIO C UCIIOJIb30BAHUEM BOAOPOAA AJS YAAJIECHUS
HENpopearupoBaBLIEeTro NePOKCHAA BOAOPOAA, OCTABLUIETrOCs MOCJe MPOBEACHUS
cTamuu a), kak 3To onucano B WO 03/093255. Takoe kaTaauTH4YeCKOE THAPUPOBAHUE
TaKke o0ecreuynBaeT YMEHbIICHNE KOJUYECTBA KapOOHMIbHBIX COCIMHEHUH B
MEeTaHOJIe, OTAEJIEHHOM MyTeM MEePEroHKH, UTO SABJSAETCS NPEANOYTUTENbHbBIM, €CIH
METAHOJI PELUPKYJHPYIOT Ha CTAIHIO peakuuu a). [IpeanoyturenpHo, eciau KyOoBoH
NPOAYKT, MOJYYEHHBIH MPU 3KCTPAKTUBHON AUCTHILISILNUH, OOBEAUHSIOT C KyOOBBIM
NPOAYKTOM, NOJYYEHHBIM B KOJIOHHE JAJIsl IPEBAPUTENbHOIO pa3iesieHus,
NPEANOYTUTENBHO 0 ero 00paboTKU MyTeM THAPUPOBAHUS, JJISI U3BJICUEHUS
MeTaHoJa. M3BiedeHHbI METaHOJI MOXHO PEeLUPKYJIUPOBATh U HCIIOJIb30BaTh B
Ka4yeCTBE PacTBOPUTENS HA CTAAUU peakuuu a). IllpeanoururenapHo, eciu
U3BJICYCHHBII METAHOJ UJIU KyOOBOW MPOAYKT, MOJTYUYEHHBINH B KOJIOHHE JJIs
NpeaBapPUTEIbHOTO pa3eNeHus, He00A3aTeIbHO O0BEIUHAIOT C KyOOBBIM MMPOIYKTOM,
MOJYy4YEHHBIM MPU 3KCTPAKTUBHON JUCTUILISILIUY, U NPEANOYTUTENIBHO, €CIIHU MOCTe
KaTaJUTUYECKOTO THIPUPOBAHUS ero 00pabaThIBAIOT AJIS yAAJEHUS OPraHUYEeCKUX
a30TCOoAepKALUX COeNNMHEeHUH, kKak 3To onucano B WO 2004/048354, Gonee
NPEeANOYTUTENBHO, €CJIH €ro MoABeprarT 00padboTKe KUCIOTOM.

B npenmouTuTeNnbHOM BapuaHTE OCYLIECTBJIEHHUS criocola, mpenaraeMoro B
HACTOsIIIeM M300pETeHUH, JKUAKYIO PEAaKIUOHHYIO CMECh, MOJYYEHHYIO HA CTaUH a),
HarpeBaroT NPU MOCTOSIHHON TeMmepaType, Haxoaselics B fuana3zone ot 35 no 70°C,
70 MJTU BO BPEMsl €€ OTMapUBaHMs, IPOBOJAUMOIO Ha cTaguu b). ITOT BapuaHT
OCYIIECTBJICHUS SIBJISIETCS] OCOOEHHO MPEANOYTUTENbHBIM, €CIIH TEMIIEPATYPY
NPOBEICHUS PEAKIUU, UCTOJb3YIOIYIOCS HA CTAIUH &), YBEIUYUBAIOT C TEUCHUEM
BpPEMEHHU JIJIsl KOMIIEHCALlMM WHAKTUBAIUU KaTalu3aTopa 3MOKCUAUPOBAHMUS,
MOCKOJIBKY TIPH 3TOM oOecredeHa BO3MOXKHOCTh MPOBEAEHUs cTaanii ¢) u d) mpu B
OCHOBHOM IOCTOSTHHOHN paboueil TemMnepaType, HECMOTPS Ha MOCTENEHHOE
MOBBILIIEHHE TEMIIEPATYPbI JKUAKOH PEaKIHMOHHON CMECH, TOJTYUYEHHON Ha CTAHH a).
Takoe HarpeBaHHe KUIKOW PEaKLIMOHHON CMECH, MOJYUYCHHOH Ha CTAIUH a), TAK)Ke
MOJKHO MCIMOJIb30BaTh AJIS YBEJIUYEHHS KOJUYECTBAa HENPOpearupoBaBlIero NpoIneHa B

MOTOKE OTIMAPEHHOTO ra3a U YMCHBIICHUA KOJIUYCCTBA IMMPOII€HA, KOTOPOEC HeO6XO):lI/IMO
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U3BJI€Yb U3 OTIAPEHHOM XKUAKOW PEAKLMOHHON CMECH, 5TO MOXHO HUCIOJIb30BaTh IS
YMEHBUIEHHS 3aTPaT 3HEPTUU, HEOOXOAMMON JJIE MOBTOPHOTO CXKATHUs MPOIEHA MOCIe
00paboOTKU MyTeM MOHUKEHUS JaBJICHUS.

B npyrom npeanouTHTENHbHOM BapHaHTE OCYINECTBIEHHS Crnocoba,
IpeaiaraeMoro B HaCTOsIeM H300peTeHNH, CTAIHIO a) IPOBOAST MPHU YCIOBUIX
NPOBENECHUS PeaKIMU, KOTOpPble 00eCeYnBaIOT NOJyUeHHe NBYX Pa3HOM KUAKOM
PEaKLMOHHON cMecH, coaepikaieii 00OraleHHy TPONeHOM KUAKYIO (a3y u
o0orameHHy BOAOH KUIKYI PEAKIIMOHHYIO CMECh. DTO MOXHO 00€CIeYuTh MyTeM
NPOBEICHUS HA CTAJAUU a) PEaKIIUH STTOKCUAUPOBAHUS NIPU JaBJIEHHH, KOTOPOE BbILIE
JABJICHUS Tapa MPOIeHa MPHU TeMIepaType MPOBEASHHUS PEaKLHH, C UCIIOJIb30BAHUEM
n30BITKA MPOTIEHA, JOCTATOYHOIO AJIsl 00eCIeyeHns JOMOJHUTEIbHOW 000TraleHHOM
MpONeHOM KUAKOH (a3bl. 3aTeM 00OTaleHHYO0 MPOMEHOM KUAKYI a3y u
o0OrameHHy BOAOH KUIKYIO PEAKIMOHHYIO CMECh Pa3AeNsiOT U BBIAEICHHYIO
00OrameHHy BOAOH KUIKYIO PEaKIIMOHHYIO CMECh OTIIaPUBAIOT Ha ctaauu b). Ecnn
NPOTEH, COAEPIKAIMUNCS B MOTOKE OTHAPEHHOTO Tra3a, OTACISAI0T MyTeM
KOHJICHCUPOBAHUS, KaK 3TO AOMOJHUTEJBHO OMUCAHO BBIIIE, TO MOJTYYEHHBIN
KOHJEHCAT MOXHO 00BEeIUHUTH ¢ 00OTAlIeHHON MPONeHOM KUAKOHN (pa3oi B xome
nocnenyrwomeit oopadorku. Ecinu niist 06paboTku UCTIONB3YIOT KOJIOHHY AJIsS OTTOHKHU
IPOIEHa, KaK 3TO JAOMOJHUTENbHO OMUCAHO BBIIIE, TO NPEANOUTHTENbHO, €CIIU
o0orameHHy MPONEHOM KUAKYIO a3y IpOMyCKaKT uYepe3 3Ty KOJOHHY C LEeNb0
OTIEeJIeHHs MpomeHa oT obnanaromux O0ojiee BRICOKOH TeMnepaTypoil KuIeHus
KOMITOHEHTOB, COAEPIKAIMUXCs B 00OTAIeHHOW MPOMEHOM KUIKOH (ase.

B emre oqHOM MpeAnoOYTUTEIBHOM BApPHAHTE OCYINECTBICHHUS Croco0a,
npeaIaraeMoro B HaCTOSLIEM H300pETEeHUH, CTAHIO a) TPOBOAAT C UCTOJIb30BAHUEM
reTepOreHHOr0 KaTaJIn3aTopa 3MOKCUAUPOBAHUSA B PEAKTOPE C OPOIIAEMBIM CJIOEM,
WHEPTHBINA ra3 100aBISAIOT B PEAKTOP C OPOIIAEMBIM CJIOEM U IMMOTOK MPOJYBOYHOTO
rasa, CoAep Kallui HHePTHBIA ra3 U KUCIOPOM, OTBOIAT U3 PEAKTOPa C OPOLIAEMBbIM
cinoem. [IpeanodTHTENBHO, €CJIM TOTOK MPOJYBOYHOTO r'a3a, OTBEAEHHBIH U3 pPeakTopa
C OpOIIAaEMBbIM CIIOE€M, OOBEAUHSIOT C MOTOKOM OTIAPEHHOTO ra3a B MIPOMEKYTKe
MeXIy MpoBeaeHueM craauii b) u ¢). IlpeanoyTurenpHo, €CIM HHEPTHBIM ra3oM,
n00aBIsEMBIM B PEAKTOP C OPOLIAEMBIM CIIOEM, SIBJISIETCS TAKOH JK€ MHEPTHBIN ras,
KaK MCHOJB3YIOLIUNCS Ha cTaauu b). [IpeanodTuTenbHO, €Civ KOJUYECTBO HHEPTHOTO

ra3a, MogaBaeMoro B peakTOp C OPOIIAEMBbIM CJIO€M, BBIOpPaHO TaKUM 00Opa3oM, 4TOObI
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obecneuynTh KOHLEHTPALMIO KUCIOPOAa B IOTOKE MPOAYBOYHOIO ra3a, HaX OJsIIYIOCs
B nuamaszoHe ot 0,1 go 10 mac.%, 6onee npeanoururenvuo ot 0,5 no 8 mac.%.
IIpeanoYTUTENBHO, €CIU HENMPEPBIBHO U3MEPSAIOT KOHIIEHTPALIMIO KUCJIOPOa B IOTOKE
IPOAYBOYHOIO ra3a U MOJyYeHHOE 3HaY€HUE UCIOJb3YIOT AJISl PETYJIUPOBAHUS
KOJIMYEeCTBAa HHEPTHOTO rasza, 700aBIsieMOro peakTop ¢ OPOIIAeMBbIM CJIOEM, YTOObI
NOAAEpPKUBAaTh B OCHOBHOM IOCTOSIHHYIO KOHI[EHTPALUI0 KUCJIOPOa B TOTOKE
NPOAYBOYHOIO rasa. B TakoM BapuaHTe OCYINECTBIEHUS MPEAOTBPAIIAETCS
oOpa3oBaHHe CMECH FOPIOYUX I'a30B B PEAKTOPE JJIsl STIOKCUIMPOBAHMUS, €CJIU Ha
CTaUH &) UCIOJB3YIOT PEAKTOP C OPOIIAeMbIM cyioeM. JIJisl U3BJIeYeHUs IPOTNEeHA U3
NOTOKA MPOAYBOYHOIO ra3a He TpedyeTcs JONOIHUTENIbHOE 000PYIOBAHHE, €CIIH
MOTOK MPOJYBOYHOTO Tra3a 0ObEAUHSIOT C MOTOKOM OTIAPEHHOTrO ra3a B MPOMEXYTKe
MEXIy MPOBEAEHUEM CTaaui b) u ¢).

Ha ¢ur. 1 u 2 npencraBieH NpeanoOYTUTEIbHBIA BAPUAHT OCYIIECTBICHUS
criocofa, mpeaaraeMoro B HacTOSsIEM H300PETEeHNH, BKIIIOUAOLIEr0 PEaKLIHI0
SMOKCUAUPOBAHUS, IPOBOAUMYIO B pPE€aKTOPE C OPOLIAEMBIM CJIIOEM, C
UCIIOJIb30BAHUEM PACTBOPHUTENA-METAHOJA C TOJNIyYeHHEM ABYX(Pa3HOU KUIKOH
pPEeaKkIMOHHON CMecH, coeprkalneil 00orameHHy0 MPONEeHOM XUAKYI0 Ga3y u
o0orameHHy BOAOH KUIKYIO PEaKIIMOHHYIO CMECh, OTIIapuBaHue 00OrameHHON
BOJIOM KUJKONH peakKLIMOHHOW CMECH B KOJIOHHE JUIsl OTIAapUBAaHUSA U KOHAEHCUPOBaHUE
NPOMEHOKCUIa U YaCTH MPOIEeHa U3 OTMAPEeHHOro rasa ¢ nocjieaywoiiei abcopoiueit
IIPONE€HA B PaCTBOPUTEIE-METAHOJIE.

ITponenoBoe chipbe (1) B HEMPEPBIBHOM PEXKUME BBOAST B PEAKLIHIO C
NEePOKCUIOM Booposa (2) B peakTope i SNMOKCUAUPOBaHUs (3), KOTOPBIH COMEPIKUT
HEMOJABUKHBIN CJION TUTAHOBO-CUJIUKAJIUTHOIO KaTaJlu3aTopa HEMOABUKHBIN CIIOH
TUTAaHOBO-CUJIMKAJIUTHOTO KaTaiu3aropa u paboTaer B pexuMe opolneHus. Peakiuio
NPOBOASIT B PACTBOPUTEJIE-METaHOJ€E (4) MPH NaBJICHUHU MPOBEACHUS PEAKIINH, PABHOM
2,7 MIla. ITotok a3ora (5) mogarT B peakTop IJis 3nMoKcuaupoBanus (3) ans
NoAAEeP KAHUS AABJICHUS TPOBEIEHUs PEAKIUH U MMOTOK MPOAYyBOYHOro rasa (6)
OTBOZAT, YTOOBI MPEAOTBPATHTD HAKATIJIMBAHHUE KHCIOPOIa B HAXOSIIIEHCS B
peakTope ra3oBoi (asze. KonmuectBo nmponenoBoro cbipbs (1) BBIOMPAIOT AOCTATOY HO
BBICOKUM JIJIsI [TOJIyYEHHUsI HA KOHEYHOM y4aCTKe HEMOABHMIKHOIO CJIOSI KaTalu3aTtopa
KUAKOHN peakLMOHHON CMecH, coaeprkalneil nBe xxuakue gpaspl, 000TameHHYI0

poneHoOM XUAKYI0 ¢a3y (7) u )KUAKYI0 peaKUHOHHYIO cMech (8), oborameHHy o
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BOJOH M METAaHOJIOM, KOoTopasi obnagaer O6oJiee BbICOKOHM NIOTHOCTBIO, UEM
oboramenHas nponeHoMm xuakas ¢gasa (7). )Kuakyro peakHMOHHYIO cMech (8),
KOTOpasi COAEPKUT PAaCTBOPEHHBIN KUCIOPOA, 00pa30BaBIIUIICA MPHU PA3JIOKEHUU
MepOoKCHAa BOOOPOAA, OTIMAPHUBAIOT ¢ a30TOM (9) B KosionHe aist ornapuBanus (10)
npu nasieHuu, paBHoM 2,5 MIla. OTnapeHHY0 JXKUAKYIO peakUOHHYI0 cMmech (11),
KOTOpasi B OCHOBHOM H€ COAEPIKHUT KHCIOPOA, HAarpeBarT B TemooOMenHuke (12) raoe
4acTh MPOMNEHA, PACTBOPEHHOrO B OTMAPEHHON peakuOHHOU cMecH (11), ucnapsmoT u
nony4arT notok mapa (13). ITonydeHHbIN MOTOK KUAKOCTH (14) HANMPaBISIOT B
NepPBbIA UCMAPHUTETb MTHOBEHHOTO BCKUMaHus (15), cHaOKeHHBIH BJIaroyjJoBUTEIEM
(16), B koTOpOM maBiieHHue MOHMKAOT 10 paBHoro 0,7 MIla. XKunkyro dazy (17),
MOJIYYCHHYIO B IEPBOM HCIIAPUTENIE MTHOBEHHOTO BCKUITAHUS, HAMIPABISIOT BO BTOPOH
UCIIapuTeNb MTHOBEHHOTO Bekunanus (18), cHabkeHHbIN Biaroynosutesnem (19), B
KOTOPOM JIaBJICHHE AOTIOJHUTENBHO MOHUKAT 10 paBHoro 0,13 MITIa. [Taposywo dazy
(20), monyueHHYIO BO BTOPOM HCIIapHUTENe MTHOBEHHOT0 Bekunanus (18), cxxumaror ¢
UCIIONb30BaHUEM KoMmIpeccopa (21), oxnaxaarT B KoHAeHcaTope (22) U MOoJydYeHHbIH
noTOK (23) HampaBJSIIOT B MEPBBIA HCMIAPUTETb MTHOBEHHOTO BCkunaHus (15), rae
KUAKOCTD, COAEPIKAIYIOCS B MOTOKE (23), 00BbeANHAIOT C KUAKOCTBIO, MOJTYyYEHHON
npu copoce nasieHus B xxuakoctu (14), u map, cogepkammuiicsi B moroke (23),
00beINHAIOT C TapoBOil (a3oii, monyueHHOH npu cOpoce naBiaeHus B xXuUAKoCcTH (14).
[TapoBywo dasy (24), nonyueHHYIO B MEPBOM HCMAPUTEJIE MTHOBEHHOTO BCKUIIAHUS
(15), cxxuMarOT C UCMOJIB30BAaHUEM KOoMIIpeccopa (25) U HampaBJsIIOT B
PaCIOJIOKEHHYI0 HH)KE CeKLHMIO TUCTUIIALUHOHHON KoJoHHbI C1 (26), paboTarouiei
npu napieHur, paBHoM 2,1 MIla. M3BrneueHHbIH KUAKUH TOTOK mporneHa (27)
U3BJIEKAIOT U3 KOHAeHcaTopa (28) B BUIe rOJIOBHOTO NpoaykTa. [logyueHHbIH B
KOJIOHHE KyOOBOU mpoAyKT (29), conepkaiuii mMpONEeHOKCH I, METAHOJ U
pPacTBOPEHHBIN MPOIEH, HATIPABJISIIOT B MEPBBII HCMAPUTENIb MTHOBEHHOT'O BCKHIIAHHSI
(15). ITotok ornapennoro rasza (30), mosy4eHHbI B KOJOHHE At ornapusanus (10),
kotopsiit conepkut ot 0,1 mo 10 mac.% kucnopona, oObEIUHSIOT C MOTOKOM
MPOAYyBOYHOTO rasa (6) u 00ObeAUHEHHBIN MOTOK OXJIAXAAT B KOoHAeHcaTope (31) u
NOJIy4ar0T OTHapeHHbIH KoHAeHcaT (32) u nmotok orxoasmero rasza (33). [Torok mapa
(13), ornapensslit korAeHcaT (32) U 0OOTaleHHY0 MPONEHOM KUKy dasy (7)
HAMpPaBJISIIOT B PACTIOJOXKEHHYIO HIKE CEKIIUI0 TUCTILISIHUOHHON KooHHBI C1 (26)

AJIsE U3BJICUCHUS MMPONEHA, COACPKAIECTOCA B 9TUX MMOTOKAX.
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YacTb (34) U3BIEYEHHOTO MOTOKA NporneHa (27) HanpaBisoT B
AUCTHIUIALUOHHY0 kosioHHY C2 (35), paboraromyto npu nasiaeHun, pasHom 2,1 Mlla,
B KOTOPOW MPOMaH U3BJIEKAIOT B BUAe KyOoBoro npoaykra (36), oborameHHoro
nponanoM. OcrtaBuryrocs yacTb (37) U3BJI€YEHHOrO NMOTOKA MporneHa (25) Bo3BpamaT
B peakTop (3) U UCONB3YIOT B BUJIE€ YaCTH NponeHoBoro ceipbs (1). McxonHoe
BeleCcTBO-MporneH (38) 3arpykarT B JUCTUIISILHOHHYIO KoJoHHY C2 (35) B
MOJIOKEHUHU, HAXOASILIEMCS PSJIOM C BEPXHEH YaCThIO KOJIOHHBI, U TOJIOBHON MPOIYKT
(39), nonyuenHslii B kKoHneHcarope (40), HANMPaBIAIOT B PEAKTOP A
SMOKCUIUPOBAHHUS (3) U HCTIONB3YIOT B BUAE YaCTH MPONEHOBOTrO Chipbs (1).

ITorok oTxoasimero rasa (33), BRIXOASAIMI U3 KOJIOHHBI st otnapuBanus (10), u
HEKOHIEHCUpOBaHHBIE ra3bl (41, 42), mosyyeHHbIe B KOHOeHcaTopax (28, 40),
HAMmpaBJISIIOT B a0COPOMOHHYIO0 KOJOHHY (43), B KOTOpOH mpomneH adbcopOupyroT B
noToke (44) u3BJICYEHHOTO MeTaHOIa Npu AaBjaeHuu, pasHoM 1,9 MIla. [TonydeHHbIH
MOTOK MeTaHoa (45), comepskauiuii MpoIeH, BO3BPAIIAIOT B PEAKTOP AJIs
3MOKCUUPOBAHHUS (3) U UCIONB3YIOT B BUNI€ YACTHU PACTBOpPHUTENsA-MeTaHona (4) u
NOTOK OTXOfsImero ra3a (46), o0efHEeHHBIH TPOIEHOM, OTOPACHIBAOT.

Kunkyro ¢azy (47), mosy4eHHYIO BO BTOPOM HCIAPHUTEIE MTHOBEHHOTO
BCKUIIAHUsI, HAPABIAIOT B KOJIOHHY JJISI IPEABAPUTENBHOIO paszaeneHus (48), B
KOTOPOH ee pa3aesisitoT MyTeM MePEeroHKH U MOJYyYaloT TOJIOBHOM NMOTOK (49),

COZiep KAl MPONEHOKCUI, METAHOJ U OCTATOYHOE KOJINYECTBO MPOINeHa, U KyOOBOMH
npoaykT (50), conepskaiiuii MeTaHOJ, BOJY U HENPOpearupoBaBIINi NEPOKCUNT
Bonopona. Kunkuii motok (51), conepkammuii MpONEHOKCU K METaHOJI,
KOHJICHCUPYIOT B KOHJeHcaTope (52) U mpOmeH OTTOHSIIOT U3 JKUAKOTO MoToka (49) B
KOJIOHHE JUIsl OTIIapuBaHus nporneHa (53) B BUAE roJOBHOTO MOTOKa (54), KOTOPHI
00BEIMHSIOT C TOJIOBHBIM MOTOKOM (49), MOJy4YEHHBIM B KOJIOHHE JUIS
NpeaBapUTENbHOTO pa3aeneHus. [IponeH U3BIEKAIOT BMECTE C OCTATOYHBIM ITapoOM
(55) u3 xkoHnencaropa (52) u ero BO3BpAIIAOT BO BTOPOH HCIMAPUTETh MTHOBEHHOTO
BckunaHus (18). KyOosoit moTok (56), monydeHHbIH B KOJIOHHE IJIs1 OTIIapUBAHUS
npomneHa (53), HaNpaBJAOT B KOJOHHY ISt TponieHokcuaa (57), B KOTOpO# ero
00padaThIBAIOT MyTEM 3KCTPAKTHBHOW IMCTHIUIAINHU C UCIIOJBb30BAHUEM BOJHOTO
pactBopa (58), comeprkamero rujpasuH B Ka4e€CTBE PACTBOPUTENS I SKCTPAKIIUU.

OunieHHbIi nponeHOKcHa (59) mony4arT B BHAE FOJOBHOT'O MPOAYKTA.
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Kyb6oBoii motok (60), mosy4eHHbINH B KOJIOHHE ISl TPOMEHOKCHUIA, CONepKAIIHI
BOZY U METAHOJI, OOBENUHSIOT ¢ KyOOBBIM MpOAYKTOM (50), MONy4EeHHBIM B KOJIOHHE
ISl IPEIBAPUTENIBHOTO pa3iesIeH!s], U HANPABJISAIOT B PEAKTOP AJIsI TUAPUPOBAHUSA
(61), B KOTOPOM €ro TUAPUPYIOT C UCIOJBb30BaHUEM Bogopoaa (62) B mpUCYTCTBUU
KaTajau3aTopa F’UJPUPOBAHUS IS YAAJIEHHUS HENPpOpearupoBaBILIEro nepokcuna
BOAOpOAA U MOOOYHBIX MPOAYKTOB-KapOOHHIBHBIX COeUHEHNH. [ mapupoBaHHBIH
noToK (63) HANPABJSIIOT B KOJIOHHY JJIsSi OTTOHKM MeTaHoua (64), B KOTOpO# ero
paseNsitoT Ha TOJIOBHOM MPOAYKT-MeTaHoJ (65) u kyboBo# nmpoaykr (66),
coaepKalui BOAY U MOOOYHBbIE MPOIYKTHI, KOTOPBIHA oTOpackiBaoT. ['0noBHON
NPOAYKT-MeTaHOoI (65) MpONyCKaT HAJl KATHOHOOOMEHHUKOM (67), HAaXOASIIeMCsl B
BOZNOPOAHON (hopMe, sl yAAJNCHHS CIeTOBBIX KOJMYECTB OPTaHUYECKUX AMHUHOB U
NOJIYYalOT U3BJICYEHHBIN NOTOK MeTaHoja (68). YacTh U3BIEUEHHOTO MOTOKA
MeTaHoJia (68) Ui BeCh MOTOK B BUJE MOTOKA (44) HanmpaBisiiOT B aOCOPOLHMOHHY IO
KOJIOHHY (43) 1 0CTaTOK, OOBEIUHEHHBIN ¢ OCTABIIUMCS METAHOJIOM, HAMPABIISIIOT B
BUJE TOTOKA (69) B peakTop nis snokcuanposaHus (3).

Ha ¢ur. 3 npencrasieH anbTepHATUBHBIN MPEANOYTHTEIbHBIH BApUAHT
OCYILECTBJIEHHUS, B KOTOPOM HH OJMH KOMIIOHEHT HE BBIAEIAIOT U3 MOTOKA
OTHAapPEHHOTO rasa 1o abcopOuuu nponeHa B paCTBOPUTEIIE-METAHOJIE.

B 3TOM BTOpOM BapuaHTe OCYIIECTBJICHUS MOTOK OTmapeHHoro rasa (30),
HOJIy4eHHBIN B KOJOHHE st ornapuBanus (10), oObeJUHSIOT ¢ TOTOKOM
IPOAYyBOYHOTO rasa (6) u oobenuHeHHbII MOTOK (70) HOMOTHUTENBHO O0OBEAUHSIOT C
HEKOHIEHCUPOBAaHHBIMU razamu (41, 42), nonyueHHbIMH B KOHAeHcaTopax (28, 40), u
HaMpaBJISIIOT B a0COPOLMOHHYI0 KOJOHHY (43) 0e3 BhLAEIeHUS KaKOoro-1udo
KOMITOHEeHTa 10 abcopOuuu NporneHa B paCTBOPUTENIe-METaHOJIe B a0COpOLMOHHOM
kosionHe (43). O6benunennbiii moTok (70) comep:kuT OoNbIIee KOJTUYECTBO MPOIEHa,
YeM IMOTOK OTXOAAIero ra3a (33), mosy4eHHbIH B IEPBOM BapHAHTE OCYIIECTBICHUS.
Onnako nis abcopOumu 3Tor0 OONBIIEro KOJIUYECTBA MPONeHa B a0COpOLHOHHOMN
KoJIOHHE (43) TpebyeTcst MeHbIIee KOTUIECTBO JONMOJIHUTENbHOTO 000pYIOBaHUS, YEM
B cJlydae KOHJAeHcHpoBaHus B KoHaeHcaTope (31). Kpome Toro, MoxHO UCIONB30BATh
OUCTUIUIAIUOHHYI0 KoloHHY C1 (26), 001anarmyo MEHbIIUM pa3MepoM, 4eM
UCIIOJB3YIOIAsICA B MIEPBOM MPEANOYTUTEIBHOM BapUAHTE OCYLIECTBICHHUS, U IS
paboThl AUCTHIILIANUOHHON KOJMOHHBI C1 (26) TpeOyroTcs MeHbIINE 3aTPaThl SHEPTHH,

MOCKOJIBKY B 3TY KOJIOHHY 3arpy’kKal0T MEHbLIEE KOJUUYECTBO NPOMNEHA, YEM B IEPBOM
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CANOYTUTECIIbHOM BAPUAHTE OCYLICCTBIICHUA. Bce Apyrue€ craauu BTOpOro

CANMOYTUTECIIbHOTO BapHUaHTa OCYIICCTBIICHUSA SABIAOTCA TAKUMHU KE€, KaK B IECPBOM

CANMOYTUTECIIbHOM BAPUAHTE OCYLICCTBIICHUA.

Cnoucox 0003HaYEHUN:

. IIponnenoBoe coipbe

. Ilepokcun Bogopona

. PeakTop s 3NOKCUAUPOBAHUSA

. PacTBOpUTENB-METAHON

. IloTok a3ora

. IToTOK MpOAYBOYHOrO rasa

. OborameHHas mponeHOM kuakas ¢asa

. Kunkas peakiimoHHasi cMech, 0OOTrameHHast BOJOH U METaHOJIOM

. Aszot

. Kononna nnsa ornapusanus

. OTnapeHHas xxuakKas peaklUOHHasl CMeCh

. TennoobmeHHUK

. IToTok napa, BpIxoasmui u3 ternaoooOMeHHnka (12)

. IToToK ’XMAKOCTH, BRIXOAAIMUN U3 TerooOMeHHuKa (12)

. IlepBbIl HCIapUTEIb MTHOBEHHOIO BCKUITAHUS

. Bnaroynosurens

. XKunkas ¢asa, monydeHHast B IepPBOM HUCIAPUTENIE MTHOBEHHOI'O BCKUITAHHUS

. Bropoii ucnapurenr MrHOBEHHOT'O BCKUITAHUS

. Bnaroynosurensb

. ITapoBas (aza, mojgydeHHass BO BTOPOM HCIAPHUTEJIE MTHOBEHHOTO BCKUITAHUS
. Komnpeccop

. Konaencarop

. IToTok, BEIXOASIIIUIN U3 KOHAEHCaTopa (22)

. ITapoBas ¢aza, BeIXOAsAIAs U3 MEPBOrO UCMAPHUTENST MTHOBEHHOT'O BCKUIIAHHS
. Komnpeccop

. HuctunnsauuonHas kononna Cl

. I3BnedyeHHbIl NOTOK NPONEHa

. Konnencarop quctunassuuoHHoi konoHHb! Cl

. KyOoBo#i mpoaykT, moydeHHbIH B AUCTUIIIAIUOHHON KosoHHe C1
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OTtnapeHHblii ra3

Konnencarop

OTnapeHHbIN KOHAEHCAT

ITotok oTxozasmero rasa

IToTok vacTu U3BIEYEHHOrO npormnexa (27)

JHuctunnsanuonHas kojaoHHa C2

Ky060Boi#i MpoayKT, MOJy4YeHHbIH B TUCTHJLISILMOHHON KojoHHe C2
IToTok ocTaBLIEHCS YaCTU U3BJIEUEHHOTO mporneHa (27)

HcxonHoe BemecTBO - NpOoneH

I'onoBHON MPOAYKT, MOJYUYEHHBIH B AUCTUIISLUOHHON KonoHC2
KonnencaTop AUCTUIISIUUOHHONW KOJIOHHBI C2

HexoHneHcHpOBaHHBIN ra3, BBIXOMSIIIUN U3 KOHAEeHCATOpa (28) KOJOHHBI
HexoHnneHcHpoOBaHHBIN ra3, BBIXOMSIIINN 13 KOHAeHCaTOopa (40) KOJOHHBI
AbcopbunoHHasi KOJIOHHA

IIoTOK M3BJIEYEHHOrO METAaHOJIA

IToTok mMeTaHONa, COAEPIKALLErO NPONEH

IToTrok oTxoasuiero ra3a, 00eqHEHHBIH MPONEHOM

Kunkas ¢aza, noaydeHHast BO BTOPOM HCHAPUTENE MTHOBEHHOTO BCKUITAHUS
KononHa niist npeaBapuTEIbHOrO pa3aesIeHus

I'010BHON MOTOK, MOJIy4YEHHBIH B KOJOHHE AJIs IP €IBAPUTENIBHOTO pa3eleHus
KyGoBoii mpoaykT, MOJy4YeHHbIH B KOJIOHHE JJIs IPEABAPUTEIbHOTO pa3aeeHHs
Kunkuii nOTOK, Conep Kaluil MPONEHOKCU U METAHOJI

Konnencarop

KononHa nns oTnapuBaHus NponeHa

I'onoBHOM MOTOK, MOJIYy4EHHBINH B KOJIOHHE ISl OTIIaPUBAaHUA NIPONEHA
OcratouHblil ra3, NOJy4YeHHbIH B KOHAEHCcaTOpe (52)

Ky0oBoii MOTOK, MOJIy4E€HHBIH B KOJOHHE I OTHIAPUBAHHMS MIPOIEHA
Kononna ans nponeHokcuaa

Bonnelil pacTBOp, coaep AU TUAPa3uH

OuunIeHHBIN NPONEHOKCH

Ky0oBoii MOTOK, MOJIy4EHHBIH B KOJOHHE JJIsI IPOMEHOKCHAA

Ky0oBoii MOTOK, MOJyYEHHBIH B KOJOHHE JIsI TPONEHOKCHAA

PeakTop nnist rugpupoBaHus
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Bonopon

I'mppupoBaHHBIN MOTOK

KosnonHa nJist OTTOHKH ME€TaHOJIa

I'o10BHON NPOAYKT-METAHOJ, MNOJYUYEHHBIN B KOJIOHHE AJIs1 OTTOHKU MEeTaHoja
Ky0o0Boii mpOayKT, MOJy4eHHbII B KOJIOHHE I OTTOHKH METaHOJIa
KartnonooOMeHHUK

H3BnedeHHBIN NOTOK METAaHOJIA

IToTok, BXOASIIIUE B peakTop A doKcuaupoBanus (3)

OO0benUHEHHBINA TOTOK
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ITEPBOHAYAJIbBHAA ®OPMVYJIA U30BPETEHUA

1. Cnocob 3mokcuaupOBaHus NPOMEHAa, BKIIOYAK0 UM
a) MPOBOJMMOE B HENPEPHIBHOM PEKUME BBEJEHUE IIPOIIEHOBOTO CHIPbS B PEAKIUIO C
NEePOKCUAOM BOAOPOAA B MPUCYTCTBUHU KAaTaJIN3aTOPa SMOKCUAUPOBAHUS HA CTAAUHU
peakiuu, MPOBOAUMON C UCTIOIb30BaHNEM M30BITKA MPOMEHA O OTHOLIEHUIO K
KOJINYECTBY MEPOKCHUAA BOJAOPOAA, C MOJyYEHUEM KUAKON peakuOHHON cMmecH,
conepikallell HempopearupoBaBLUINM MPOIIEH;
b) oTnapuBaHMe XKUIKOW PEAKLIUOHHONH CMECH, MOJYUYEHHOW HA CTaUH &), HHEPTHBIM
ra3oM B MPOTHBOTOYHOW KOJIOHHE ISl OTIIAPUBAHUS C IOJIyUeHUEM 00eTHEHHOM
KHCJIOPOJIOM JKHJAKOW PEaKIIMOHHONW CMECH U IMOTOKA OTIAPEHHOro ras3a, Bbloupas
TaK0€ KOJUYECTBO HHEPTHOTO ra3a, KOTopoe o0ecreunBaeT KOHIEHTPAIUIO
KHCJIOpPOJa B MOTOKE OTMAPEHHOrO rasa, Haxonasmyrcs B auanasone ot 0,1 go 10
Mac.%, npeanoututenbHo OT 0,5 g0 8 mac.%;
C) BBIJECNICHNE HEMPOPEArupoBaBIIEro NPOMeHa U3 MOTOKa OTIApPEeHHOTO rasa,
MOJYy4E€HHOT'O Ha CTaAuU b), U ero penupKyIsimUI0 Ha CTaAHIO a); U
d) BbIAENIEHNE MPONMEHOKCHAA U3 OTIIAPEHHOM XKUAKON peakMOHHON cMecH,

MOJIYyYeHHOH Ha CTanuu b).

2. Crnoco6 mo . 1, B KOTOPOM CTaaHIO a) MPOBOJSAT MPHU JABJICHUU MPOBEICHHUS
peakunu, paBHOM He MeHee 1,9 MIla, u ctaguio b) npoBOAAT npu JaBJIeHUH,

HaxoxasimemMcs B quana3oHe oT 80 mo 110% oT naBiaeHUs MPpOBEAEH Ul PEAKLINU.

3. Cnoco6 no n. 1 uym 2, B KOTOPOM HEPOPEArupOBABLUINN MPOMEH BBIACISIOT
U3 OTHIAPEHHOH KUIAKON PEeaKMOHHON CMeCH, MOJIYyYeHHOH Ha cTaguu b), u

PELIUPKYJIUPYIOT HA CTATUIO a).

4. Cnocob no mrodomy u3 m.m. 1-3, B KOTOPOM JKUIKYIO PEAKIHOHHYIO CMECh
HarpeBaroT NPU NOCTOSIHHOHN TeMImepaType, HaxoAselcs B Auana3zone ot 35 no 70°C,

A0 UK BO BPEMs €€ OTHHapHuBaHUsA, IPOBOANUMOIO Ha CTaAUH b)

5. Cnoco® mo mobomy u3 m.m. 1-4, B KOTOPOM CTaUIO a) MPOBOAST MPH

YCJIOBUSIX MPOBENECHUS PEaKIUU, KOTOpbIe 00ECIeUnBaIOT MOJYUYeHUs ABYX(Pa3HOM
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KUAKOHN peakLMOHHOMN CMecH, cozeprkaleil 00orameHHy0 MPONEeHOM XUIAKYI a3y u
o0orameHHy BOAOH KUIKYIO PEaKIIMOHHYIO CMECh, YKa3aHHYIO 00OralieHHYo
IPOMEHOM XKHUAKYIO (a3y M yKa3aHHYI OOOraleHHYI BOAOH KUIAKYIO PEaKLHOHHYIO
CMeCh Pa3aessioT U BbIACICHHYIO 00OTAIEHHYI0 BOJOH XUIKYI PEaKLHOHHYIO CMeCh

OTIapHUBAIOT Ha CTaaMH b).

6. Cnoco6 no narob6omMy u3 m.m. 1-5, B KOTOPOM Ha CTaJUH C) MOTOK OTIAPEHHOTO
ra3a BBOZSIT BO B3aUMOJEICTBHE C KUAKUM PacTBOpUTENEeM [Jisi abcopOLuU MporeHa B
yKa3aHHOM PacTBOPHUTEJIE U MOJy4aloT 00eHEHHbIN MPOMEHOM MOTOK ra3a u
COZiepIKaLINil MPOTIEH PACTBOPUTENb U YKAa3aHHbBIN COAEpIKALIMI TPOTEH PACTBOPUTEIb

HaIPaBJISIOT HAa CTAHIO ).

7. Cioco6 no n. 6, B KOTOPOM Ha CTaJAUU C) MPONEHOKCH] BBIACISAIOT U3 MOTOKA
OTHAap€HHOI'0 rada NyTeéM 4aCTUYHOI0O KOHACHCUPOBAHUA JO BBEACHUSA YKA3aHHOTO

IIOTOKAa BO BSaHMOHeﬁCTBHe C YKaSaHHbIﬁ KUOKUM PACTBOPUTEIICM.

8. Croco® mo . 6 unu 7, B KOTOPOM Ha CTaJUH C) YacTh NPOIEHaA,
CoAep KaIIerocs B MOTOKE OTIAPEHHOr0 ra3a, BbIAEISIOT MyTeM KOHAEHCHPOBAHUS 10
BBEJEHUS YKAa3aHHOTI'O IOTOKA BO B3aUMOJAEHCTBHE C YKA3aHHBIA KUAKUM

pacTBOpHUTEIEM.

9. Crioco0 no 1. 8, B KOTOPOM HHU OJMH KOMITOHEHT HE BBIAENSIOT U3 MOTOKA
OTHAapEHHOTO ra3a A0 BBEACHUS €r0o BO B3aUMOJEHCTBUE C YKa3aHHBIM XKUJAKUM

pacTBOPHUTEIIEM.

10. Cnoco6 no nrobdomy u3 m.m. 1-9, B KOTOPOM CTaIHIO a) TPOBOISAT C
HICTIOJIb30BAHUEM I'€TePOreHHOrO KaTaln3aTopa 3NMOKCUUPOBAHHS B PEAKTOpe C
OpOLIAEMBIM CIIOEM, HHEPTHBIHA ra3 100aBIAIOT B YKa3aHHBIH PEAKTOP C OPOIIAEMBIM
CJI0€M M MOTOK MPOAYBOYHOIO ra3a, CoAep Kalluii MHEPTHBIN ra3 U KUCIOPOI, OTBOIST
13 YKa3aHHOTO PEakTopa C OPOINaeMBbIM CIIOEM M YKa3aHHBIH TOTOK NPOAYBOYHOIO
raza o0ObeUHSAIOT C MOTOKOM OTIAPEHHOTO ra3a B MPOMEKYTKe MEXAY MPOBEICHUEM

cranuii b) u c).
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11. Crioco® no mrobomy u3 m.m. 1-10, B KOTOpOM UHEPTHBIN ra3 BEIOPaH U3 YHCTIA

CIeAYIOLIUX: a30T, aproH, 00EHEHHbIH KUCIOPOAOM BO3/1YX, METaH U UX CMECH.

12. Cnoco6 no nrobomy u3 m.m. 1-11, B KOTOPOM CTanMIO a) TPOBOIAT C
HCIIOJIb30BAHUEM KaTaJlU3aToOpa - COAEPKaLero TUTaH LEeOJINUTa B IPUCYTCTBUH
pacTBOpuUTENsA, BBIOPAHHOIO U3 YHCIA CIENYIOIUX: METAHOJ, 3TAHOJ, TpeT-OyTaHoI,
STHJICHTJIUKOJb, 1,2-iponanauon, 1,3-nponanauno, Terparuapodypan, IMOKCaH,
MOHOMETHJIOBBIH 3 UP STUICHTIMKOJIS, MOHOATHIIOBBIH 3(HUP S TUIEHTIUKOIIS,
MOHOOYTHUJIOBBIN 3 UP STHICHIITUKOJS, MOHOMETUIIOBBIE 3(UPBI MPOMHISHIITHKOJIS,

aneToH, 2-0yTaHOH, alleTOHUTPUI U MPOMHOHUTPHUIL.

13. Cnoco® no n. 12, B KOTOPOM CTagUIO a) IPOBOAST C UCIOJIB30BAHHEM

TUTAHOBO-CUJIMKAJIUTHOI'O KaTajanu3aTopa B IPUCYTCTBUU PACTBOPUTEIIA - METAHOJIA.
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