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OIIMCAHHUE U30BPETEHHUSA
2420-579603EA/042
CI1IOCOB COBMECTHOI'O MPOU3BOJACTBA AJIKWIMEPKAIITAHA U
JUAJTKWIIUCYJIb®UJIA U3 CIIUPTA

[0001] Hacrositmee u3o0peTeHHE OTHOCHUTCS K CIIOCOOY COBMECTHOTO MPOHM3BOICTBA
ANKUJIMEepKaNTaHa U AUATKWIIUCYIbGHIa U3 CIUPTA.

[0002] MepkanTaHbl MPEACTABIAIOT OONBLION HHTEPEC C MPOMBILIJICHHONH TOYKU 3PEHUsI
U B HACTOSIIEE BPEMs HIMPOKO HCIOJB3YIOTCS B XMUMHYECKOH MPOMBIIIJIEHHOCTH, OCOOEHHO B
Ka4eCTBE HCXOAHBIX MATEPHUAJIOB TNPHU CHHTE3e Oojiee CIOXKHBIX OPTaHUYECKUX MOJIEKYJL.
Hanpuwmep, mernnmepkantan (o6o3navyaembrii Hmwke kak CH3SH wmmm MeSH) ucnonb3yroT B
Ka4eCTBE MCXOAHOIO MaTepHaja NMpH CUHTE3e METHOHMHA, HE3aMEHUMOW aMHHOKHCIIOTBI IS
MUTAHUS )KUBOTHBIX. METUIMEPKANTAH TAKXKE UCTIOIB3YIOT MPH CUHTE3€ TUANKHUIUCYIbPHUIOB,
ocobeHHO nuMeTunaucyibduna (obo3Hauaemoro Hiwke kak DMDS).

[0003] Huankunaucynbdunubl, U OCOOEHHO IUMETWINUCYIbGUA, camMmu 10 cebe
NPEACTABISIIOT  OOJNBINOW  NMPOMBILUIEHHBI HMHTEPEC M MIMPOKO  HCIOJNB3YVIOTCS B
npomsbiieHHOCTH. Hampumep, HO Ge3 orpaHMYeHHs, UX UCIOJb3YIOT B KauecTBe NO0ABOK I
KaTanu3aTopa Cyib(pypHu3annuy, 0COOEHHO NMPU THAPOOYUCTKE HE(PTSHBIX IMOTOHOB, B KaUeCTBE
n00aBOK, MpensTCTByOIuX odpa3zoBaHuio kokca 1 CO B HEPTSIHOM HCXOTHOM CBHIPBE, KOTOPOE
MOJIBEPTraeTCcsl MapoOBOMY KPEKHHIY TPU NPOM3BOACTBE 3THUJICHA, WIM B KAaueCTBE CPEACTB
(ymMHranny mo4Bsl B CEILCKOM XO35HCTBE.

[0004] Ilpu cpaBHEHMU C IPYTMMH NPOAYKTAMH, UCHOJB3YEMBIMH B 3THX OOJaCTSX,
HampuMmep, ¢ AU-TPET-aJIKUII-TIONUCYIb(QUIAMH, OpraHUYeCKue AUCYJIb(PUABI U, B YaCTHOCTH,
DMDS, umeror mMuoro npeumyuiects. Hanpumep, DMDS umeer BbICOKOE cOnep:kaHUE CEpPbI
(68%) n Hekokcyromuxcs npoayktos pasnoxkenus (CHa, H,S). Bonee toro, B aTux obnactsix
npumeHernss DMDS obecneunBaer 3KCITyaTallMOHHBIE CBONCTBA, KOTOPBIE OOBIYHO BBIIIE
SKCIUTyaTAMOHHBIX ~ XapaKTEPUCTHK JAPYTHUX OOBIMHO TMPUMEHSIEMbIX POMBIIIJICHHbBIX
NPOAYKTOB, HAIPUMEP, TH-TPET-AIKUII-TTOJUCYIb(HHIOB.

[0005] B Hacrosimmee BpeMsi M3BECTHO Kak IMOJy4daTb METUJIMEPKANTAH Pa3IMuHbIMU
NyTSIMU CUHTE3a.

[0006] MeTunmMepkanTad MoxeT ObITh mpousBeneH u3 meranona (CH;OH) u cynbduna
Bonopoxna (H,S) B cooTBeTcTBUMM C pUBENSHHON HIKe peakiueit (1):

CH3OH+H28 — CH3SH+H20 (1)

[0007] Taxke MOXHO MOJy4aThb METHJIMEpKanTaH W3 MoHookcuna yriaepoma (CO) B
COOTBETCTBHUH C PUBEACHHON HIDKE peakuueit (2):

CO+2H2+H2$ — CH3SH+H20 (2)

[0008] B nureparype omucaHbl Opyrue CIIOCOOBI, KOTOpPbIe OOBEOUHSIOT Pa3JIMYHbIE
peaknuy, Takue Kak:

- nonydenne CS> u Ho u3 Merana u ceppl B COOTBETCTBUU C IPUBEIEHHOM HIKE
peaxuueii (3):

CH4+H,S+S — CS»+3H; (3)



- ruapuposadue CS,; ¢ NMOMOILIBIO MOJYYEHHOIO BbIIIE€ BOAOPOAA B COOTBETCTBUU C
MIPUBENEHHON HIDKe peakuuer (4):

CSQ+3H2 — CH3SH+H28 (4)

[0009] dumerunmucynb(uny OOBIMHO CHHTE3UPYIOT TIIyTEM OKHCIEHHs Cepod B
COOTBETCTBUH C MPUBEACHHON HIXKe peakiueit (5):

2CH;SH+S — CH3SSCH;3+H,S (5).

[0010] Taxoe oOkucCieHHE alKUJIMEPKAaNTaHOB C IIOMOIIBIO CEpbl, KaTaU3UPyeMOe
TOMOTE€HHbIMUA HJIH TETEPOr€HHBIMU, OPraHUYECKUMHU WJIH MHHEPAJbHBIMH OCHOBHBIMHU
areHTaMH, B TMEPHOAMYECKOM WJIH HEMPEPHIBHOM pEXHUME, COIMPOBOKAAETCS OOpa3oBaHHEM
cyabuma BOAOpONa, a TaKXkKe IHUAJKIINONNCYIbGUAOB, obo3HauaeMbix Kkak RSiR, ¢
nokasaTeyieM cepbl X Oosbine yeM 2 (Hanpumep, aumermnnonucyibhunos CH3;S,CH; B ciydae
cuareza DMDS). Kpome Toro, sta craaus cuHTe3a OOBMHO Tpedyer Ooibmoro u30bITKA
MeTHUJIMEpPKaNTaHa.

[0011] B KOHTEKCTE COBPEMEHHBIX 3KOJIOTHUECKUX B3TJISOB B HACTOSIIEE BPEMs €CThb
peanpHass MOTPEOHOCTh B CIOCOOE CHHTE3a AJKWIMEPKANTAHOB W JAHAJKWIAHCYJIbOHUIOB,
KOTOpBII Oonee Oe3omaceH Uit OKpPY)KarOIIEH cpenbl NMPH ONHOBPEMEHHOM COXPAaHEHUH
BBICOKHX BBIXOZIOB.

KpaTtkoe onucanue nsodpereHus

[0012] Takum obpa3om, OTHHM OOBEKTOM HACTOSIIErO M300pEeTeHUs SIBIISIETCS] CIOCO0
COBMECTHOTO TMpPOU3BOACTBA AJKHJIMEpPKANTaHA U JUATKWIAUCYIbGUAA, BKIOYAIOLIHN
CJIEAYIOIINE TIOCIIEAOBATENbHBIE CTAIUH:

a) B3ammopeiictBusi C;-Cy-ciupra B mnpucyTcTBUU cynbuna Bomopoma (HpS) ¢
oOpasoBannmem moroka (M), coxepskamero ajKWiI-MepKanTaH, BOAY U  BO3MOXKHO
HeTpopearupoBaBILINiA CyJIb(pUI BOAOPOA,

b) ounctku noroka (M) ¢ nonyuennem noroka (N), 00OrameHHOro aIKUIMEPKAITaHOM,

C) BbIZeNeHus TiepBoii yacTu moToka (N), BKIIFOYAIOIIEro alIKUI-MepPKaITaH, OUHIIEeHHbIH
Ha cTaguu b),

d) oxucnenus cepoii Bropoi yactu noroka (N) alkuiMepKanTaHa ¢ MOJy4eHHEM MOTOKa
(O), conmepskamero AuankunaucyabGua, cynsdua BOAOpOoaa U BO3MOKHO HEMPOPearupOBaBIIHiA
AKUJIMEPKAITaH,

e) ounctku mnoroka (O) mansg pasgeneHus, C OJHOW CTOPOHBI, OOOTAIIEHHOTO
ouankuwigucynbguoa ¥, C JOpyroil  CTOpOHBI, Cyib(puma Bomopoma W BO3MOXKHO
ANIKIJIMEpPKANTaHa, KOTOPBIA HE MPOpearnpoBail Ha cragu d),

f) peuupkyssiuuu cynbdpuna BOIOPOaa U BO3SMOKHO aJIKUJI-MEPKAINTaHa, BbIISICHHOTO Ha
craguu €), B NoToK (M), MOMy4YeHHBIH CO CTauu a),

g) U3BJICUCHHS TUATKIWIIUCYIb(UA, BBIIEIEHHOTO HAa CTA/IUH €).

[0013] DOtor cmoco® maer BO3MOXKHOCTb IPOBOAWUTH HENMPEPHIBHBIA  CHHTE3
aNKWIMepKanTaHa H Auajkwigucyinbpuaa. Takoe COBMECTHOE MPOU3BOACTBO IMPOAYKTOB
NO3BOJISIET CHU3UTh 3HEPro3arparbl Ha CHHTE3. JTa SKOHOMHUS 3HEPTUU COCTABISIET IEPBOE

OKOJIOTHYECKOEC MPECUMY LICCTBO.



[0014] Crocob Takske MO3BOJISIET PEryJIMPOBaTh MPOU3BOACTBO KAXKIOTrO MPOIYKTa B
3aBHCUMOCTH OT cmpoca. Hampumep, cuHTe3 ajkuiIMepkanTtaHa MOXeT ObIThb Oonee
NPEATIOUYTUTEINIEH, YeM CUHTE3 AUaNKWiaucynbpuaa. Takas ruOKOCTh mporecca TakxKe sIBISETCS
npeumyiiectsoM. Kpome TOro, B 3aBHCHMOCTH OT MOTPEOHOCTH MOKHO IOJNY4YaTh TOJBKO
AJIKUJIMEPKANTaH, TO €CTh, OCTAHABJIHMBATh MPOLIECC HA CTAINH C). AHAJIOTHYHBIM 00pa3oM mpu
HeoOXomuMOCTH Bech MOTOK (N) MOKeT ObITh 3aAeiicTBOBaH Ha ctanuu okucienus d). Takas
rHOKOCTh TpOLIecca aeT 3HAYMTENbHOE MPEUMYINECTBO. DTO MO3BOJSIET HA OIHOM M TOM K€
NPEATPUSITHH aIaITHPOBATH MPOU3BOJACTBO MPOAYKIIMHA B COOTBETCTBHH C TIOTPEOHOCTSIMU.

[0015] Kpome TOro, takoe COBMECTHOE MPOHM3BOACTBO IMO3BOJSIET PELUPKYJIHPOBATH
IIPUMECH B KOHEUHOM MPOAYKTE. ANKHIMEPKANTaH, KOTOPbIM He BCTYINJ B PEAKLIUI0 OKUCIEHHUS
C cepol, u cysibhua BOAOPOAA, OOPA3YIOLIMIACA HA CTAANH OKUCJIEHHS], UCIOIB3YIOT MOBTOPHO
IUTs CUHTE3a ajKmiMepkanTaHa. OOBIMHO 3TH MPUMECH CKHUTAIOT, YTO MPUBOIUT K 0OOPa3OBaHHIO
okcunoB cepbl (SO), KOTOpBIE NOTEHIHMAIbHO OTBETCTBEHHBI 32 KHCIOTHBIE AOXKIU. B
HACTOsIIEE BpPEMSI 3TU BBIOPOCHI 0OJie€ HEAOMYCTHUMBI. PELMPKYJSIIHMS BCEX STUX JIETKUX
NpUMecel MO3BOJSIET MCKIFOUNTh MX Ckuranue. Cramgust peuupkynsanuu f) mo nzobpereHuto,
TakuM 00pa3oM, MO3BOJIIET PELUPKYJIHPOBATh CYJIb(UI BOAOPONA B 3aKPHITOM OOBEKTE.
ITockonbKy cynbdun BOXOPOAA SBISIETCS TOKCHYHBIM Ta30M, 3aKpbITast PELUPKYJISALUSI
MO3BOJISIET OTPAHUYHUTh OOpAaIlleHHe C 3TUM Ta30M H TE€M CaMbIM CHU3HTb KOJHUYECTBO
HECUACTHBIX CJIy4aeB.

[0016] Takske OBLIO OBbI MOJE3HO OTAENATH CYJIb(UI BOAOPOIA OT aJIKIJIMEPKANTaHa JJIs
5KOHOMMYHOI'O HCIIOJIb30BaHUs 3TUX Npumeceil. OfHAKO Takoe pas3fiesieHue sIBISETCS OYEHb
CJIO’KHBIM, TPEOYIOLIMM YCTAHOBKH JUIS AUCTWIIISILIUY, OCHAIIIEHHOW OYE€Hb BBICOKOH KOJIOHHOIA.
B pesynprare Takoe pasneneHue o4eHb 3HeproeMko. CreaoBaTenabHO, PELUPKYISLMS 3TUX ABYX
npuMeceil B TOT e MOTOK (TO €CTh He pa3feseHHbIN) U BBEIEHHs HA Y)K€ CYILIECTBYIOIIYIO
CTaJHUI0 OYMCTKH MPOLIECCA CUHTE3A SIBJISETCA MPOCTBIM U OUYEHb BBHITOAHBIM C SHEPIeTUYECKOU
TOYKH 3pEHHUsl peleHueM; Ooyiee TOro, CTaiusi OKHCIEHHUs cepoil oObrdHO TpedyeT OYeHb
00BIIOro N30BITKA ATKUII-MEPKAITaHA.

[0017] Taxyr peuupKyJsLUI0 BKIOYAIOT B CTaJAUI0 OYHMCTKH, KOTOpas SBISIETCS
CYLIECTBEHHOH [UId Tporecca CuHTe3a. TakuM o0pasoMm, 3Ta pPEeLUupKyJSLUsS TMpocTa B
UCTIOJIHEHUH M HEJOpOora C TOYKH 3peHHusi sHepromoTpedneHus. OHa He TpeOyeTr BBENEHUs
JOTIOJIHUTEJIbHON CTaluU B IPOLIECC CHHTE3A.

[0018] HakoHew, 3Tu mpUMECH, KOTOPBIE SIBJISTFOTCS COENMHEHHSIMU C TIEPBOW CTaauu
CHHTE3a, PEareHT i CyJb(puma BOIOPONAa W TPONYKT ISl AJKUIMEPKanTaHa, O0OramaroT
MEPBYIO CTaUIO MPOLIECCa, YTO MPUBOAUT K CHUKEHHIO pacXo/ia UCXOHbIX MaTepUasoB.

[0019] Uro kacaeTcst caMOl peakIyH, TO 3asBJIIEMBI CIIOCOO OXBATBHIBAET CIIEAYIOLIHE
JIB€ PEAKLINU:

ROH+H,S — RSH+H,0

2RSH+S — RSSR+H,S

[0020] DT peakuy MOKHO YIIPOCTUTH CIEAYIOLIMM 00pa3oM, KOT/ia Ha MEPBOH CTauu

Cyab(puI BOAOPOAA UCHIOIB3YIOT MOBTOPHO:



2ROH+H,S8+S — RSSR+2H,0.

KpaTtkoe onucanue ¢purypsl

[0021] ®UI". 1 moka3bIBaET CXEMY YCTAHOBKH, PEATHM3YIOLIEH 3asBIsIEMbIi CI1oco0.

IToapoOHoe onucanue n3odpeTeHust

[0022] [pyrue XapakTE€pUCTHKH, AaCHEKTbl, OOBEKThl M NPEUMYILIECTBA HACTOSIIETO
M300peTeHNsI CTaHyT elle Oosee OYeBUAHBIMU NP YTEHUHU ITOCIEIYIOIIErO OMHCAHMSL.

[0023] Hano yka3arb, 4TO BBIPAKEHMS «OT... JO...» U «MEXAY... U ...», UCIOJIb3yeMble
B JJAHHOM OIHUCAHUH, CJIEAYET IOHUMATh KaK BKJIIOYAIOLINE KAKIYIO U3 YIIOMSHYTBIX TPAHULL.

[0024] Criocob mo n300peTeH 0 BKIIIOYAET CEMb BBIIEYIIOMSIHY TIX ITOCJIEI0BATEIbHBIX
cTanmii: ctaauu ot a) 10 g). Crocod MOKeT BKITIOYATh CTAUHU TPOMEKYTOYHONU OUUCTKH.

[0025] Cmaous a) - Peaxyus

[0026] Ha cramguu a) C;-Cy-criupT BBOAST B peaKUUI0 ¢ CyJbQUIOM BOAOpOIAa C
obpasoBannem mnoroka (M), comepxkamero C;-Cj-amkui-mMepkanTaH, BOIY, BO3MOXKHO
HETIpOpearupoBaBIIni Cyb(UA BOAOPOAA U BO3MOKHO MOOOYHBIE IPOIYKTHI HA OCHOBE CEPBI.

[0027] C-C4-CrupT B COOTBETCTBUH C H300pPETEHHEM BBIOMPAIOT U3 METAHOJA, STAHOJIA,
H-TIDOTIAHOJIA,  HW30MpomaHoyia,  H-OyTaHona,  eémop-OyrtaHona W mpem-OyTaHONA.
[IpennoyTuTeNnbHO CHOHMPT MPEACTABIACT COOOM METaHOJ, STAHOJ, H-TIPOMAHOIN WJIH H-OyTaHOI,
MPEANOYTUTENBHO METAHOIL.

[0028] CroupT 1 cynbhua BoOOpoAa MOTYT ObITh BBEIEHBI B PEAKTOP IO OTAEIBHOCTH.
Tak»e BO3MOXHO IPUTOTOBJIEHUE MIPEMUKCA U3 3TUX PEAareHTOB.

[0029] Ilepen mnpoBemeHweM CTaauKd a) Ta30BBI MOTOK CyiabpuAa BOAOpPONA H
CIHMPTOBBIX PEAreHTOB MOJKET OBbITh NPUTOTOBJIEH CleAyoumuM obpazom. JKumkuii cnupt
BIPBICKUBAIOT B ra3000pasHblii cyiabdun Bomopoma. Takoe BHIpBICKMBaHHE OOeCIeuHBAET
YaCTHYHOE WM MOJIHOE ucnapenue crnupra. CMech cynbduaa BOAOPOAA U CITUPTA 3aTEM MOXKET
OBITh MOJIHOCTHIO UCTIAPEHA, €CIIH 3TO HEOOXOMUMO, YTOOBI MOJYYUTh MOJIHOCTBIO Ta3000pa3HBbIi
MOTOK.

[0030] Takum oOpa3oM, B peakTOp BBOAAT ra3000pa3HbIi MOTOK CMeCHU CyJbbuaa
BOZIOPOZA U CIUPTA, MPEANOUYTUTENBHO MIPUTOTOBIEHHBIN KaK OMHCAHO BbIle. Takke B peakTop
MO>KHO BBOJIUTB CIUPT U CYJIb(HI BOAOPOAA Ka Kbl B ra3000pa3Hol GhopMme.

[0031] VYka3aHHBII peakTOp MOXKET ObITb HM30TEPMHUECKUM WIH aqHadaTHYECKUM C
TapeJIKaMH, MHOTOTPYOOUHBIM HJIM C HEMOIBIKHBIM clloeM. IIpennodTHTENsHO BBIOMPAIOT
annabaTUYeCKHil PEeaKTop.

[0032] Temmneparypa peakuud MOXeT HaxoauTbesd Mexay 200 u  500°C,
npennoututenbHO Mexay 200 u 400°C. IlpeanodrurenbHO TeMmepaTtypa peaklul HAXOIUTCS
mexxay 200 u 360°C. Ilpm Temmeparype BbIIE STOH KaTalM3aTOp MOXKET OBITh (PH3HUUECKH
noBpexkIeH (0COOEHHO B pe3yJIbTaTe CIIeKAHUs] 1 KOKCOBAHUS).

[0033] [aBnenue moxet HaxomuThest Meskay 1 u 40 Gap abe.

[0034] MonbHOe oTHOMIEHUE (CyabdUA BOAOPOAA)/CITUPT MOKET HAXOAUTbCA Mexay 0,1
u 100, nmpenmourutensHo Mexnay | um 50 u gaxe Oonee mpennmourutenbHo Mexay 1 u 20.

IIpennouturenbHO CynbhUa BOAOPOAA HAXOIUTHCS B U30BITKE OTHOCUTENIBHO CITUPTA.



[0035] PeakTtop M™MOXeT CoOmepKaThb KaTajiu3arop sl peaknuu oOpa3oBaHUS
aNKUJIMepKanTaHa, MPeAnoYTHTENbHO B ra3oBoil ¢dasze. M3 kaTanu3aTopoB, KOTOPbIE MOTYT ObITh
HCIIOJIb30BAHBI, CIEAYET YIIOMSHYTh:

- KaTaJn3aToOpbl HA OCHOBE OKCHUJIA AJTFOMUHUSI,

- muokcua Topusi ThO,, mpeaAnoYTUTETbHO HAHECEHHBIN HA CHITMKATHYIO TMOJIOXKKY;

- KaTaJlu3aToOpbl HA OCHOBE CyJb(uma Kaamus, MPEANOYTHTEIbHO HAa MOJIOKKE U3
OKCHJIa ATFOMUHUS,

- KaTaJM3aTopbl HA OCHOBE cienyromux okcuaos: MgO, ZrO,, TiO, pyrun (R) u anaras
(A), C602 u Y-Aleg;

- KaTajJu3aTopbl Ha OCHOBE OKCHUAOB METAJUIOB, MPEANOYTUTENBHO JIETHPOBAHHBIX
menounbivMu Metajuiamu (Li, Na, K, Rb, Cs) u HeoOsi3aTenbHO HaHeceHHBbIX HA Si0,, Al,O3 umu
Nb,Os;

- KaTaJIu3aTOPbl HA OCHOBE KapOOHATOB IIEIOYHBIX METAJLJIOB,

- KaTaJlu3aTopbl HA OCHOBE COJIEW INENOYHBIX METAJUIOB C HEKOTOPBIMU KHCJIOTAMH
nepexonubix MetaioB (Cr, Mo, W, Ni), HaHeCEeHHbIE MPOMUTKON Ha Y-OKCUJ AIFOMUHUS WU
OPyTUe OKCUAbI METAJIIOB;

- BoJibppamar kajusi Ha okcuze amomuans KoWO4/ALOs.

[0036] IlpenmodTuUTENbHO KaTalu3aTOpaMH SBISIOTCS OKCUZABI LIENOYHBIX METaJUIOB,
HAHECEHHbIE TPOMUTKON Ha OKCHJ aJFOMHUHUS, U JNaxke 0ojiee MPenrnouTUTEIbHO OKCUI HATPHS
WJIU KaJIisl Ha TaMMa-OKCHJI€ aJTFOMUHMUS,

[0037] B pesynaprare moayuaroT motok (M), comepsKamuii anKiI-MepKanTaH, BOAY,
BO3MOKHO HETPOPEarupoBaBIIni CyJb(U BOJOPOAA U TOOOUHBIE MPOAYKTHI HA OCHOBE CEpPhL.

Jlononnumenvnas cmaous KOHOencayuu

[0038] Crocob mo M300peTeHHI0 MOKET BKJIIOYaTh, MO MEHbLICH Mepe, OAHY CTaJui0
KOHJeHcaluu noroka (M).

[0039] ITotok (M), moy4eHHBIH CO CTAANH a), MOKET ObITh KOHIEHCUPOBAH C TTOMOIIBIO
000N OOBIYHOW METOIAWKHU, MPEANOYTUTEIbHO C HCIOJb30BAHUEM OMHOIO HWJIM HECKOJbKUX
KOHJIEHCATOPOB HJIM 3KOHOMai3epoB. IlpeamoururensHo moTtok (M) KOHAEGHCUPYIOT MpH
teMmrieparype Mexny 20 u 70°C, Hanpumep, mexay 30 u 60°C.

Cmaous b) - Ouucmra

[0040] Criocob mo M300peTeHnr0 BKIIFOYAET, MO MEHBINEH Mepe, OIHY CTaIUI0 OYUCTKH
notoka (M).

[0041] IIpenmodtuTenpbHO HA CTaaAUU b) yKa3aHHAs, MO MEHBIIEH Mepe, OIHA CTaIwus
OUYHCTKU COOTBETCTBYET, IO MEHBIIEH Mepe, OIHOW CTaauu paznesieHus (a3, MPearnouTUTEIbHO
MyTeM JeKaHTAlWW, WWIH, 0 MeHbIIeH Mmepe, ogHoW craamm auctwusinnn. Cragust b), B
YaCTHOCTH, MOXKET COOTBETCTBOBATb OIHOW WJIM HECKOJNBbKHM CTaiusiM pasneicHus ¢as,
HaNpUMep, ONHOW WJIM IBYM CTaausIM NEKAHTALWW, W/WIA OJHON WIM HECKOJbKUM CTaIaUsIM
OUCTWUIALINY, HAPUMEP, OJHOMN WM ABYM CTaIUSIM TUCTUIIISLIAU.

[0042] IIpenmouturenbHO cTaausi b) MO3BOJSIET ¢ MOMOINBIO OIHON WM HECKOJIBKUX

cTajguil OYMCTKU yaanaTe u3 noroka (M) Boay, HenpopearupoBaBLuii cynb(ua BOAOpOaa U/ Uiu



noOOYHbIE TPOAYKTHI HA OCHOBE Cepbl, KOTOPbIE MOTYT MPUCYTCTBOBaTh B moTOKe (M).
Hanpuwmep, nocne craguu b) mosy4arT NOTOK, 000OTaIeHHBIN aIKUII-MEPKAITaHOM.

[0043] IIpeumyiiecTBeHHO cTagusi b) BKIIIOYAET, MO MEHbINEH Mepe, OIHY CTaJIuio
oraenenus H,S, Hanpumep, nmyrem auctwusinun. [IpennouturensHo cragus b) BKIIOYAET, IO
MEHbLIEH Mepe, OJHY CTaAUI0 NeKaHTALMU M, N0 MEHbIIEeH Mepe, OAHY CTAaIHI0 JTUCTHIUIALNY,
npudeM 3TH JB€ CTaauu MO3BOJSIOT orAensTh HoS or moroka (M). YkasanHble cranuu
AEeKaHTAUWU W/ WA AUCTHUILIHA MOTYT OBITh BBINIOJHEHBI B YCJIOBHSX, ONUCAHHBIX HUKE IS
cranuii bl) u b2). Cramus oumctku b) mMoxker ObITh NpOBEAeHA MO JIFOOOW METOAMKE, H,
HampUMep, C TMOMOIIBK ONHOW W3 cramuii bl) w/umm b2), MPEennoYTUTENHBHO C TOMOIIBIO
NIOCJIeIOBATENbHBIX cTaauii bl)-b4), Kak ONMCaHO HUXKE.

Cmaous bl - Pasoenenue

[0044] Ctanus pasnenenus bl) npeanoYTUTENEHO MyTeM JeKAHTAI[UH JIAET:

- ra3oBbIil MoTOK (M 1), comeprkamii HempopearupoBaBIIni CyIb(UI BOAOPOAA;

- opraHudeckuii ToTOK (M2), comepskamuii aNKUJIMEPKAaNTaH, BO3MOXKHO BOXY,
BO3MOYKHO HETPOPEArHpOBABLIMHA CyJib(pHI BOAOPOAA U BO3MOXKHO IMOOOUYHBIE MPOAYKTHI Ha
OCHOBE Cephbl, U

- BOIHBIN MOTOK (M3).

[0045] ITpeanouruTtenbHO NOTOK (M) pasmensifoT MpHU TEMIIEPAType B MHTEPBAJIE MEXIY
20 u 70°C, mpennourutenbHo Mexay 30 u 60°C. [/laBneHne MOKET HaXOAUTBHCS B MHTEpBaje
mexay 1 u 40 Gap ade.

[0046] Ilomydennbiii motok (M2), B YaCTHOCTH, MOXKET HaXOAMTHCS B ra3000pa3HOM
dopme uimn B xkuakoit gopme. Korga morok (M2) HaxoguTcst B ra3oodpasHoi Gopme, MOTOKH
(M1) u (M2) moryT ObITh OObEANHEHBI.

[0047] B wuactHOCTH, BOnmHBIM MOTOK (M3) MNpPEANOYTUTENLHO B SKUAKOWU (opme
COIEpPKHUT, TO MeHblIel Mepe, 50%, mpeamoyruTenbHO, MO MeHbineil mepe, 70%, Oonee
MPEINOYTUTENbHO, MO MeHbInel mepe, 90% Macc. BOIbI OTHOCHTEIbHO OOIIEH MacChl BOIBI,
npucytcTByrouiei B moroke (M). Bonnblii motok (M3), Takum 00pa3oM, MOXKeT ObITh HAIIPABIIEH
B Jera3aTop. 3aTeM Jera3supOBaHHbBIN BOAHBII MOTOK MOXKET ObITh HANpaBJIEH Ha MepepaboTKy
CTOYHBIX BOJI.

[0048] T"azoBbiii moTok (M1) MOkeT OBITH PELUPKYJUPOBAH B ChIPhE pPeaKTOpa IJIs
craguu a). B 3TOoM ciyuae MokeT ObITh MpOBeneHa MpoayBka 3Toro moroka (M1), 4roOsl
UCKJIFOUYNTh HAKOIUICHHE HHEPTHOTO MaTepHaa /Wil IpuMecel B KOHType perukia. [Ipumepst
MHEPTHOTO MaTepuaja W/WIA TpHMECe, KOTOpblE MOTYT OBITh YIOMSHYTBI, BKJIFOYAIOT
razoobpasuble ankanbl, CO, CO;, Hy u N, T'a30Bblli MOTOK, TMOJY4YEHHBIA B pe3yJbTaTe
nponysku, obo3HavaroT El. Korma moroku (M1) u (M2) o0bequHSIIOT, MOXKET OBITh BBITIOJHEH
TAKOMH K€ TUII MPOAYBKH C MOJIYYEHHUEM ra30BOro MOTOKA, Ha3biBaeMoro E2.

[0049] B cooTBETCTBUM C OJJHUM BapHUaHTOM OCYIIECTBJIEHUs razosble noToku E1 nnm
E2 nonarot Ha cxxuranue.

[0050] ITo mpyromy BapuaHTy OCyluecTBieHuUs razosble notoku E1 umm E2 moryT ObITh

HalpaBJIeHbl Ha CIUPTOBYK aOCOPOLMOHHYIO KOJIOHHY, NMpPUYEM CIIUPTOM SBJISETCS CIHPT,



BbIOpPaHHBIA B Ka4eCTBE PEareHTa, 4ToObl U3BJEKATh COEAMHEHHs] HA OCHOBE CEpbl, TAKHE KaK
cyab(un BOIOpPOAA W/HMIM aJKWIMEPKAaNTaH, KOTOPbIE COAEpKAaT 3TH IOTOKH, MOCPEICTBOM
abcopOuunu ra3->KuaKocThb (CIHUPT).

Cmaous b2 - Yoanenue cynsuoa 6000pooa nymem OuCmuaiayuu

[0051] IToroxk (M) mmmu (M2) mosker ObITh MOABEPrHYT IUCTWULIIUU TaK, YTOOBI
HOJIY4UTb!

- motok (M4), comepxamuii cyap(un BOAOPOAA, MPEANOYTUTEILHO B BEpXHEH 4YacTh
KOJIOHHBI, 1

- motok (MS5), comepskamuii alKUIMepKanTaH, BO3MOXKHO BOAY U BO3MOXKHO MOOOYHbBIE
NPONYKTHI HA OCHOBE CEPbI, MPEANOYTHTEIBHO B HUKHEH YaCTH KOJIOHHBI.

[0052] Bo Bpemsi AMCTUILISALIMK JaBJIeHHE MOXKeT HaxonuThes mexay 0,05 u 40 Gap abc.,
NPEATNoUTUTENbHO Mexkay 1 u 25 Oap abc., w/wim TemmepaTypa MOXET JexkaTb Mexnay -60 u
+60°C, npeanoururenpHo Mexay 10 u 50°C, B BepxHell yacTu KonoHHbI, U Mexay 20 u 200°C,
npenanoututensbHo Mexxay 20 u 100°C, B HIDKHeN 4acTH KOJIOHHBI.

[0053] [ToTtok (M4), conepskammuii cynbdun BOIOpoaa, MOKET ObITh N3BJICYEH B BEPXHEH
94aCTH KOJIOHHBI U HEO0S3aTENbHO PEUPKYIHPOBAH B CHIPhE PEAKTOPA JJIsl CTAAHH Q).

[0054] B wacTHOCTH, yKa3aHHAsl CTaaus NUCTHWUISLUU b2) maeT BO3MOXKHOCTh YIOAJSITh
cynedun Bomopona u3 moroka (M) wim u3 motoka (M2) (BO3MOXKHO, YTO Cienbl CyJb(uaa
BOZIOPOZA BCE elle MPUCYTCTBYIOT B oTOKe (M9)).

Cmaous b3 - Heobsizamenvnoe yoanenue noOOYHbIX NPOOYKMOB HA OCHOBE cepbl Nymem
oucmuAyuu

[0055] Mo:xer ObITh mpoBeneHa TUCTWILIALUSA noToka (M2) wnu nmoroka (MS), 9ToObI
HOJIY4UTb!

- notok (MO6), conmep aluil ajlKUIMepKanTaH U BO3MOXHO BOAY, NMPEATIOYTUTENBHO B
BEPXHEH 4aCTH KOJIOHHBI, U

- motok (M7), KOTOpbI MOXKET COAepxkaThb MOOOYHBbIE MPOAYKTHI HA OCHOBE CEpBbI,
NPEATIOYTUTENILHO B HIDKHEH YaCTH KOJIOHHBL

[0056] Bo Bpemsi AUCTHIUISILIMK JaBJIEHUE MOXKET COCTaBjsTh Mexny 1 u 40 Gap abc.,
u/Wm TeMriepatypa MoxkeT Jiexath Mexkay 20 u 100°C B BepxHei yacTu KOJIOHHBI U Mexkay 40 u
200°C B HMIKHEH YaCTH KOJIOHHBI.

[0057] B wacTHOCTH, yKa3aHHAS CTAIUsl TUCTHILISIIUY b3) TO3BOJISIET YAAISITh, €CJTH OHU
NPUCYTCTBYIOT, TOOOYHBbIE MPOAYKTHI HA OCHOBE CEpbI, ocTaroluecs B nmoroke (M2) mmu (MS)
(BO3MOJKHO, 4TO clienibl MOOOUHBIX MPOIYKTOB HA OCHOBE CEPhI BCE €Ille MPUCYTCTBYIOT B IIOTOKE
(M6)).

Cmaous b4 - HeobsizamenvHnoe pazoenenite ankuimMepranmand u c1e0os 600bl

[0058] ITotox (M2), mnmu morok (MS), unn motok (M6) Moryt ObITH NOABEPTHYTHI
JOMOJHUTEIBbHON CTaIMM OYMCTKHU, HAPABJICHHOM Ha yAaleHue ocTarouieics soasl. Ilepen ston
cragueit b4) morok (M2), nmu norok (MS), unu nmorok (M6) MOryT OBITH OXJIAXKIAEHBI 1O
TEMIEPaTypPbl, HACKOJIBKO BO3MOXKHO HU3KOH, YTOOBI MAKCHMAJIbHO YBEIHYUTh YAAJIEHHE BOJBL.

IIpennouturensHo notok (M2), umu norok (MS), nnu norok (M6) oxna)xaaroT 10 TEMIIEPaTypbl



mexay 20 u 70°C, manpumep, mexay 30 u 60°C.

[0059] Takoe oxnaxkaeHHe MNPU TPOBEACHUM CTAAWH b4)MO3BOJSITH MaKCHMAJIBHO
YBEJIMYUTDh OTJENIEHHE BOABI, KOTOpPas MOTEHIMAJIbHO BCE elle MPUCYTCTBYyeT B moToke. Korma
ANKMJIMEPKANITAHOM SIBJISIETCS METHJIMEpKAITAaH, TEMIIEPaTypy MOAAEP>KUBAIOT CTPOrO BBILIE
16°C, uTo0ObI MpenoTBpaTUTh 0OPa30BaHUE TBEPIBIX THIPATOB METHIIMEPKAITAHA.

[0060] Pa3neneHue amkuiMepkanTaHa M OCTAIOIIEHCS BOIbBI 3aT€M MPEANOYTUTENIBHO
MOXeT OBITh MMPOBEEHO 3a CUET JeKAHTAIMU, YTOOBI MOJTyYaTh:

- motok (M8), comepskaliuii alKHIMEpPKaNTaH, NPEANOUYTUTEEHO B JKUIKOU (POpME;

- motok (M9), copepskaiiuii BORy, IPEANOYTUTENBHO B KHUIKOH (hopMme.

[0061] B wactHocTH, Ha craguu b4) morok (M9) comepxuTt, mo Mmenbiueit mepe, 50%
Macc., MPEeNMOYTUTENBHO, 0 MeHbInel Mepe, 70%, Oojiee MPEANOYTUTETHPHO, TIO MEHBIIIEH Mepe,
90% Macc. BOJbI OTHOCUTENIBHO O0IIel MacChl BOJBI, MPUCYTCTBYIOIIEH B MOTOKe (IN).

[0062] Ha cTanuu pasneneHust b4) MOKHO U3BJIEKATh Ta30BYIO (pasy, OTAEICHHYIO TAKIM
obpa3om u3 morokoB (M8) u (M9), xotopsie 006a HaXOmATCS B JKUAKOH (opme. DTOT ra3oBbIi
MOTOK Ha3bIBaOT E3.

[0063] ITo onHOMY BapHaHTy OCYILECTBIEHUs ra30Bblil NOoTOK E3 coxuraror.

[0064] Ilo npyroMy BapuaHTy OCYILIECTBIEHHMs TIa30Bblii MOTOK E3 Moxer ObITH
HAINpaBJIeH Ha CIUPTOBYIO aOCOPOLMOHHYIO KOJIOHHY, NPUYEM CHHPT COOTBETCTBYET CITUPTY,
UCTIONB3YEMOMY B KQueCTBE peareHra, 4ToObl W3BJIEKATh COCAMHEHHUS HAa OCHOBE CEPBI, TaKue
Kak cynb(un BoOmOpona W/MIM ANKWJIMEPKAINTaH, KOTOpPblE OH COMEPIKHUT, ITOCPEACTBOM
SKCTPAKLNHU T'a3->KUIKOCTb.

Jlononnumensuas cmaous cyutku NOmoxa

[0065] ITomyuennble notok (M2), unu norok (MS), mnu norok (M6), mnu norok (M8)
3aTeM CyIlaT.

[0066] Cymxka MOXeET MPOUCXOAUTh Ha MOJIEKYJSApHbIX cuTax, Ha MgSOy, ¢ momMoubo
H,S04, Ha CaCl, wiu ¢ MOMOIIBIO a3€0TPOITHON AUCTHILISLIUH, TIPUYEM MOCJIEIHSST BO3MOMKHA
TOJIBKO, KOTJIa CIIUPT, UCIIOJIb3YEMBbIi B KAYECTBE PEeareHTa, MpeaCTaBIsieT COO0H METaHOII.

[0067] IToTok, U3BIEUEHHBII 11O 3aBEPIIECHUIO cTaanu b), od6o3HavaroT (N).

Cmaous ¢) - H3eneuenue ankuimepranmana

[0068] Cmoco6 1o M300peTeHHI0  jJajiee  BKJFOYAeT  CTAIUI0  U3BJICYCHHUS
ankunMmepkanTtana. Yacte noroka (N), oboznadennyo (N1), U3BIEKaIOT 11 HEOOS3aTENbHOTO
3aefCTBOBaHMs B APYroM npouecce. Bropyro dacte moroka (N), odo3Hauennyo (N2), camy o
cebe 3aelCTBYIOT Ha CIIENYIOIIel CTainK Crocoda mo n3o0peTeHuro, Ha ctanuu d).

Cmaous d) - Oxucnenue

[0069] Ha cragum d) wacte ankmnmepkanTtana (N2), MONYyYEeHHOTO MO 3aBEPLICHUIO
CTaguu C), BBOAST B pPEAKLUIO IyTeM OKHUCJIEHUs cepoil ¢ mnonyudeHneM mnotoka (O),
COIEpIKALIET0 AUANKWIAUCYIbGUA, Cynbpuay BOAOPOHa, BO3MOXKHO HENPOpEarHpOBABIIHUIA
ANIKMJIMEPKANTaH U BO3MOKHO THAKUIIIOIUCY IbQUABL.

[0070] Drta cranus onucaHa, HafmpuMmep, B nareHTHou 3asske EP 0976726. Hanpumep,

craguss d) moxer ObITh NpOBEAEHA IPU MOBLINEHHONH TeMmepaType U IOJ JAaBJICHUEM,



Hanpumep, npu Temnepatype Mexay 20 u 200°C, npennoututensHo Mexay 20 u 100°C, u npu
nasneHnn Mexxay 2 u 30 Gap aOc., mpeamouturenbHo Mexny 2 u 15 Oap abc., kKak MmpaBuIo,
Hanpumep, npudnusutensHo npu 70°C, npubnusurenbHo pu 6 Gap B ciiydae OKUCIEHUS CEepon
METHJIMEPKANTaHA.

[0071] Peakuuro okucnenuss d) MpoOBOASAT B PEAKTOPE, KOTOPBIH MOXKET COAEpKaTh
katanuzarop. IlpeanodruTenbHO UCIONB3YIOT OCHOBHBIN KaTanu3atop. OCHOBHBIN KaTaau3aTop
MOXeT OBbITb TOMOT€HHBIM, NBYX(a3HbBIM WIH TreTeporeHHeM (TBepabiM). Korma karammsarop
TOMOT€HHBIH, TO €CTh, PAaCTBOPUM B MepKaNTaHe, MPEANOYTUTEIbHbI aMHHBL, aMHIUHBI H
ryanuauabl.  Korma OCHOBHBIN — KatajuzaTop oOpasyer nByX(asHyH BOAHYK a3y,
NPEATIOYTUTENbHBI BCE BOAOPACTBOPUMBIE OCHOBAHUS, TAKNUE KAK THMAPOKCH] HATPHSI, THIPOKCHUTT
KaJusi U TUAPOKCHUABI MIEJOYHBIX METAJJIOB, MIEJIOYHO3EMENbHBIX METAJUIOB WJIM AMMOHHUS.
Korna mpeaycMOTpeHHOE OCHOBAHHE SIBJISIETCS TBEPABIM, MOXKET OBITh HCIOJIB30BAHO JIFOOOE
TBEPJIOE BEIIECTBO, MMEIOIEee OCHOBHYIO npupony, Hampumep, MgO, CaO, okcun anoMUHUsA
Wi JE0OOH Ipyroil HocUTeNnb (OUOKCHUA KPEMHHUS, TUOKCHABI LIUPKOHUS, OKCHIbI THTAHA,
THOPOTAITBKUTBL, THAPOKCUATIATUTHI U JIP.), HE0OA3aTENbHO JIETHPOBAHHOE OKCHIAMH LIEJIOYHOTO
MeTajula WM IIEeJOYHO3EMENIbHOTO METajula, WM HeoOs13aTeNbHO JIETMPOBAHHBIE LIEOJUTHI.
[IpennoyTHTENbHO TE€TEPOreHHbIE OCHOBHBIE KaTaJU3aTOPbl NMPEACTABISIIOT COOOH OCHOBHBIE
HOHOOOMEHHBIE CMOJIBI, 0OJiee MPEANOYTHUTENHHO T'€TEPOreHHBIM KaTaJH3aTOPOM SIBIISETCS
cmoina Amberlyst® A21 ot komnannu DuPont.

[0072] MonbHOE OTHOLICHHE AaJKHJIMEpKANTaH/cepa Ha CTaguu OKHCIeHHs d) MOKeT
Haxonutbes Mexny 0,1 m 100, mpenmouturensHo mMexay 1 u 50 u Oonee MpeanmoOYTHTENBHO
mexay 1 u 20.

[0073] Dta cTanust OKUCIEHHUsT MOKET O0ecrieunBaTh Mojay4deHue razoBoro noroka (012),
copepkamero cyibGua BOAOPOAAa M BO3MOXKHO HENPOPEArHpOBABINUI AJKUIMEPKANTaH, U
xuakoro noroka (O11), conepkainero AMAIKHIANUCYIbGUA 1 BO3MOKHO OCTATOUHBIE THAJIKHII-
NOJTUCY Ib( UL

Jononnumenvnas cmaous oeazayuu

[0074] Tlotok (O) wmum xupgkuiéi morok (O11) 3atem moryt Obitb 0OpaboTaHbl B
mera3aTope, 4ToObl yNaJUTh W3 JKUIKOTO IOTOKAa OCTAaTOYHBIE ra3bl, TaKUE€ KakK CyJbpun
BOZIOPOJIA MJTH AJIKUJIMEPKAINTaH, KOTOPBIE MOTYT MPUCYTCTBOBATh, € MOJTy4eHHeM noTtoka (022).
Jlera3upoBaHHBIN KUIKHNA TOTOK 00603HadaroT (021).

Jononnumensnas cmaousi pempozpaayuu NOAUCy16puoos

[0075] Kunkuii motok (O21), moay4eHHBIH ¢ MpenbIayIield JOMOTHUTEIbHOW CTaIuu
nerazanuy, wiau notok (O11), moay4eHHbIH CO CTaguu OKUCIEHHS], MOTYT ITOABEPTaThCs CTAIUH
peTporpafauuy MoJIUCYIb(UAOB C BHICOKUM IOKA3aTeNeM Cepbl 0 MOJUCYIbPUIOB C HU3KUM
noKas3arejleM Cepbl, W B Hxeane A0 JUCYIb)HUIOB, YTOOBI MPEBPATUTH OCTATOYHBIE
NOJHUCYIbGUABI B THANKHIAUCYIbPUABL. PeakTop, NCIOMb3yeMblid A CTaJuN PETPOrpagaliy,
u3BeCTeH Kak punumep. OH BKIIOYAET BXOIHOE OTBEPCTHE IS AJIKUIIMEPKANTaHa, BBOJUMOIO B
n30bITKE, YTOOBI TOBBICUTH PEAKLHUIO MpeoO0pa3oBaHUs. IJTa 3aBepUIANOINAs CTAAUs JaeT

BO3MOXKHOCTb ITOJIYYUTh ra3oBblii moTok (032), conepskamuil cynb(pug BoOOOpoaa U BOZMOXKHO
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HEeTpopearupoBaBIINi  ankwiMepkantad, u okuakuii  morok  (O31),  comepxxamimii
IUATKAITUCYIb(OUI U OCTATOYHBIE TUAKHUIIIIONHUCYIIb(PHUIBL.

Jlononnumenvnas cmaous oecazayuu

[0076] XKunxuit motok (O3 1) MoxkeT moaBepraTbCsi OMOIHUTEIBHON CTAIUH Iera3aliy.
Kunkuit norok (0O31) mMoxker ObITh 00paboTaH B AerasaTtope s yAaJeHUs] OCTATOYHBIX ra30B,
TaKUX Kak CyJbpUA BOAOPOJA M BO3MOXKHO HENPOPEarHpOBABIIUI aJKWJIMEPKANTaH, C
nojyyenuem notoka (042). Jlera3upoBaHHbIH KUAKHI MOTOK 0003HavatoT (041).

Cmaous e) - Ouucmra

[0077] Cnocob mo M300peTeH 0 BKIIFOYAET, IO MEHbINEH Mepe, OJHY CTaIUuK OYHUCTKH
JKUJIKOTO TOTOKA, MOJYYEHHOTO CO CTaAuHM OKHCIeHHs d). DTOT JKUAKUA TOTOK MOMKET
npeacTaBisiTh codoi motok (O), MOJy4YeHHbIH HEMOCPENCTBEHHO OT PeaKIuu OKUCIeHus d), uiu
noroku (O11), (021), (O31) wmu (O41) B 3aBUCUMOCTH OT HAJIUYHS JOTOJHUTEIBHBIX CTaIMMI
Jerasallud WM peTporpajaluyd. JTa CTagus I03BOJSET pas3felsiTh, C OJIHOH CTOPOHBI,
oOoraleHHbld TUANKWI-TUCYIbGUA U, C APYrod CTOPOHBI, CyJb(HI BOAOPOAA M BO3MONKHO
aNKUJIMEpKanTaH, KOTOpbId He mpopearuposai Ha craguu d). Takas crtaauwst 0COOEHHO MOXKeET
cZieNlaTh BO3MOJKHBIM pa3fiesieHue:

- 00OTraIeHHOro AHATIKWIANCYIbduaa,

- cynpduia BOIOPOa BO3MOXKHO C HEMPOPEArupOBaBIINM aJIKAJI-MEPKAITaHOM,

- mpuMeced, TaKMX  KaK  TSOKEJIble  NPOAYKTBI,  JIETYYHE  COENUHEHMS,
THIPOATKWITUCYIb( Bl WIIH MEPKANITOATKUIIAIKIIICY Tb(HIBL.

[0078] Ctanusi OUHUCTKH €) MOKET BKJIFOYATh OZIHY WJIM HECKOJBKO CTAAMH AUCTUILIALIUH
I BBIIEJNEHUS AMAIKIIANCYNbduaa. B gacTHOCTH, yka3aHHas CTaaAMs OYHUCTKU €) MOKET
BKJIFOYATh OJIHY HJIM HECKOJBKO CTAAMH MUCTHIUIALIUU U HEOOs3aTeNbHO OAHY WJIM HECKOJIBKO
cTajguili OCHOBHOrO Katanusa. Hampumep, ykaszaHHast cTaaus OUUCTKU COOTBETCTBYET cTafauH el)
wiu €6), KaK OIHCAaHO HIXKeE.

[0079] B cooTBeTCTBUY C MEPBLIM BAPUAHTOM OCYLIECTBJICHUS CTalUsl OUUCTKH €) MOXKET
OBITH MPOBEEHA C MOMOIIBIO JIFO00W OOBIMHON TEXHOJOTHH M, HANPUMEP, C TOMOIIBIO OIHOM
WM TTOCNIEOBATEIbHBIX CTanuil el)-e4), Kak ONMUCaHO HUXKE.

Cmaous el) - Yoanenue oopazosasuiecocsi H»S

[0080] Ctamust ouncTkH el), MpenmnouTUTENBHO MyTEM TUCTUIUISLIAM, TAET:

- ra3oBeii  motok  (P12), comepxkammuii  cynmbdum  BOmOpOAa,  BO3MOKHO
HETPOpPearupoBaBIIN ATKUIMEPKANTaH U BO3MOXKHO JIETyYHe IPUMECH;, ’

- sxxunakuid notok (P11), cogepkamuii npenMyIecTBeHHO TUATKUI-TUCYIbG U,

[0081] IIpu mucTHLISIMKE AaBJIEHHE MOKET HaxomuThes mexnay 0,05 u 15 Gap abc.,
npeanoututensHo Mexay 1 u 10 6ap abc. TemnepaTypa B HIXKHEH 4acTH KOJIOHHBI MOXET OBITh
mexay 50 m 300°C, mpeamoururensHo Mexay 50 m 200°C. B BepxHell 4acTU KOJIOHHBI
TeMIlepaTypa MOXeT JiexkaTb B uHTepajie mexay 30 u 200°C, mpennourutensHo Mexay 30 u
120°C.

Cmaous e2) - Yoanenue manjcenvix npooyKmos

[0082] 3aTtem MokeT OBITH BBITIOJIHEHA BTOpPAas AUCTUJUISALUSA MOTOKA, MOJYYEHHOTO CO
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craguu d), wnm notoka (P11) Tak, 4To0BI MONYyYUTB:

- motok (P22), cocraBnsrouLuii TOJOBHYIO TOrOH KOJIOHHBI W MPEUMYINECTBEHHO
COZEePIKALTUH UATKUITUCYIb(UI U OCTATOYHBIE CIIEIIbI JIETYYUX MIPUMECEH; U

- motok (P21), cocraBisirouuii XBOCTOBOH TOTrOH KOJIOHHBI U COJEpP KAIlMi CMeCh
TSDKEJIBIX MTPUMeECei.

[0083] IToTok Tskenbix npumeceit aucTmnsiuuu (P21) Moker ObITh peLUPKYIUPOBAH HA
CTaUI0 CHHTE3a AUAKHIAUCYIb(uaa, ocoOeHHO Ha ctanuto d) wium el), Kak onpenesneHo BhILIe.
MoskHO 00OPYIOBaTh PELMKJIOBBIN TPYOONPOBOA MPOAYBKOH, 4TOOBI UCKIIFOUNUTH HAKOIUICHHE
IpuMecel B mpouecce.

Cmaous e3) - Yoanenue 2uopoankunoucynvpuooe ocHosHoil pearkyuei

[0084] ITorok, nmonyueHHsbld co craguu d), wim notok (P11), n/umm norok (P22) moryt
OBITh BBEZIEHBI B PEAKLIUIO B PEAKTOPE, COAEPIKALIEM OCHOBHBINA KaTaJIU3aTOP, I MPEBPAILCHUS
THIAPOATKHI-AUCY b UAOB B THAJKIITPUCYIB(HI N0 CIEAYIOIIEH peakLnu:

RSSH+RSSR — RSH+RSSSR

[0085] OcHOBHBIN KaTaau3aTop MOXKET IMPENCTaBIATb COOOH JIFOOOW THI, W3BECTHBIN
CHIeLMAINCTY B JAaHHOM OOmacTW TEXHUKU. YKa3aHHBII  OCHOBHBIH  KaTaJHU3aTop
NPEATIOYTUTENIBHO SIBJISIETCSI T€TEPOT€HHBIM OTHOCHTEIBHO PEAKLHOHHON Cpembl, YTOOBI
o0xerunTh mocnenymwnee oraeneHue. TakuMm o0Opa3oM, OCHOBHBIN KaTalM3aTOp MOXKET OBITH
BbIOpaH, HampuMmep, U3 aHHMOHOOOMEHHBIX CMOJ, Takux kKak Amberlyst® A21 or xommanuu
DuPont, OCHOBHBIX KaTanu3atopoB B ¢GopMe CBOOOAHOTO aMHHA, OKCHIOB AJTFOMHHMS,
JIETUPOBAHHBIX OKCHJOM HATPHsl W/WIM OKCHAOM Kanus, okcuaa MarHus (MgO) um OCHOBHBIX
1eoIUTOB. Takyke MOXKHO HCIOJb30BaTh KaTalU3aTOPbI, MEPEUNCIIEHHbIE BBILIE JJISI PEaKLUH
okucnenust d). IIpeAmoYTUTENILHO  OCHOBHBIM  KaTaqu3aTOp  MPENCTaBiseT  CoOoi
AHMOHOOOMEHHYIO CMOJTY.

Cmaous e4) - Yoanenue credos nemyuux coeounenuii

[0086] B 3akimoueHue MOKeT ObITh TMPOBEAEHA TPEThs MUCTUUBILUK TOTOKA,
MIOJIY4€HHOTO CO CTauH €3 ), 4TOObI MOJYYHTb!

- motok (P31) B BepxHeW 4acTHU KOJOHHBI, COAEPIKALIUI CIEeNbl AJIKHIMEPKAITAHA,
KOTOPBII MOJKET OBITh OOpa30BaH Ha CTAANH €3), U

- morok (P32), cocraBisrOmMii XBOCTOBOH TOTOH KOJIOHHBI U COAEP KaIlui
TUANKITIUCY Tb(UI.

[0087] B coOTBETCTBUM CO BTOPBIM BApHUAHTOM OCYLIECTBICHUS CTAagusl OYHCTKH €)
MO3KET OBITh MPOBENEHA Ha CTAIUsIX €5) U €0), KaK OMUCAHO HITKE.

Cmaous e5) - Yoanenue neorcenamenvHuix npumeceii ¢ NOMOUIbI0 OCHOGHOU PeaKyuil

Kunkuit motok (O), MoTyUEeHHBIH HEMOCPEACTBEHHO B PE3YyJIbTaTe PEAKLUU OKHCICHHUS
d), wmu noroku (O11), (021), (0O31), wnu (O41) B 3aBUCUMOCTH OT HAJHYHUSI JOTIOJTHUTEIHHBIX
CTaguil nerasaluy WM PEeTPOrpafgaliiy, MOTYT ObITh MOABEPTHYTHl PEAKLHUH OCHOBHOTO
katanu3a. Takum oOpa3om, 5T MOTOKH MOTYT IOCTYIaTh B PEAKTOP, COAEPIKALIUIl OCHOBHBIHI
KaTaJNu3aTop, Uil YAAJIEHHs HeXKeNaTeIbHbIX IPUMECEH.

Hcnonb3yeMblil KaTaau3aTop MOXKET MPEACTaBIISATh COOON KaTan3aTop, OMUCAHHBIN TS
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cTaguu €3), MPeCTaBIeHHON BBILIE.

Cmaous e6) - Yoanenue cieooe6 nemyyux coeOuHeHuil u majiceavix npumeceii

[0088] 3arem mokeT ObITH MpOBeAEHA MUCTHIUISILUS MOTOKA, MOJIyYEHHOTO CO CTaIuH
€5), 4TOOBI MONYYHUTh:

- TNOTOK B BEPXHEHl 4YacTu KOJOHHBI, cOnepKalluii Cyabpua BOXOPONA M CIIEAbI
aNKUIMEepKanTaHa,

- IOTOK, BBIBE/IEHHbII B OOKOBOM IOJIOXKEHHHU, CONEPKALIMN THATKWIAUCY b, 1

- TIOTOK, COCTAaBJISIOIIMI XBOCTOBOH IOrOH KOJIOHHBI M COAEP>KALUA CMECh TSIKEJbIX
pUMeCei.

[0089] KonoHHAa AUCTWIUIALIMM, UCTIOJNb3yeMasi IJIsl MPOBEAEHUS 3TOW CTaJUM, MOMKET
NPEACTABISITh COOOH KOJIOHHY ¢ OOKOBBIM OTBOJIOM WJIH PA3NIEIUTENbHYIO KOJOHHY.

[0090] ITpu uCrOMB30BaHUU PA3ACTUTENBHON KOJIOHHBI YCJIOBHS B KOJIOHHE MOTYT OBIThH
cnenyromumMu. Temmeparypa TIOJOBHOIO IMOTOHA KOJIOHHBI MOKET HaXOAUThbCs Mexay 0 u
150°C, mpennmoututensHo Mmexnay 10 um 100°C. TemnepaTypa cepenuHbl KOJOHHBI MOKET
Haxoautbes Mexay 30 u 200°C, npeanoururensHo Mexay 50 u 150°C. Temmnepatypa
XBOCTOBOTO MOTOHA KOJIOHHBI MOJKET HaxoauThest Mexay S0 u 250°C, npeanouTUTeTbHO MEXITY
80 u 180°C. [aBieHrne BHYTpH KOJIOHHBI MOKET cocTaBisiTh Mexay 0,05 u 30 Gap abc.,
npeanourutensHo Mexay 0,1 u 5 Oap abc. drermoBoe 4YHCIO, ONpenensieMoe Kak MacCOBOE
COOTHOLIEHHE MeEXAY >KUIKOCTbIO, MOBTOPHO BBOAMMON B BEPXHIOK 4YacTb KOJIOHHBIL K
TUCTUIUIATY, COAEpIKaIeMy KMIKUE MPUMECH B BEPXHEH 4acTH KOJOHHBI, cOCTaBisieT OT O (HeT
opomwenusi) 1o 100, mpeanoururensHo oT 0 1o 10.

[0091] B coOTBETCTBUH C TPETBUM BApUAHTOM OCYLIECTBIEHHs KOJOHHY AUCTUILIALIUU
MO>KHO BKJIOYATH MEpe CTaAUAMU €5) U €6), YTOOB! yIalATh JIETy4nue NPUMeCH Nepes cTaauen
OCHOBHOTO KaTaJln3a.

Cmayus peyupryasyuu f)

[0092] Cranus peuupkyisinuu f) IpUBOAUT K PEHUPKYISILMKM TOTOKA MEpeN CTaauei
OYHUCTKHU b), Ha KOTOPOU yHANSIOT CyJbGua Bomopoaa u3 noroka (M), moajekamero O4ucTKe,
MPEANOUYTUTENBHO MyTeM TUCTUIUIALUY.

[0093] B wactHOCTH, CyJb(pHI BOIOPOJA M BO3MOXKHO AJKHJI-MEPKAITaH, U3BJICUEHHbBIE
npu TpoBeAeHUH 3TuX cramuil d) w/wnu e) U HeoOs3aTeNIbHO Ha JOTMOJHUTEIbHBIX CTAIUSX,
PELUPKYJIHPYIOT B MOTOK (M), MOMYYEHHBIH CO CTaANU a), TO €CTh, €r0 BBOAAT B MOTOK (M)
TeM, 4TOOBI TOJIBEPTHYTh CTAJAMH OYUCTKU b), HA KOTOPOHW YIAISIOT CyJNb(UI BOAOpPONA W3
noroka (M), TOIIeXALIero OYMUCTKE, MPENNOYTHTEIbHO AUCTHWLIINMeH. [IpennmouyrurensHO
PELMPKYJIMPYEMBbI TIOTOK MOBTOPHO BBOASAT B cpeny mnepex cragueil bl) w/unm cragueii b2).
Taxum obpazom, notoku (012), (022), (032), (042), (P12) u (P31) MoryT ObITh OOBEIMHEHBI B
OJIMH TIOTOK ¥ TIOBTOPHO BBEIEHBI B OTOK (M).

[0094] YacTp mOTOKa WJIH BECh MOTOK MOTYT OBITH NMOBTOPHO BBENEHBI B MOTOK (M).
Korna moBTOpHO BBOJST Y4acTh MOTOKA, PELMKJIOBBINA TPyOOIPOBO BKIIOYAET MPOIYBKY, YTOOBI
peryiupoBaTh NPONOPLUU PELUPKYJUPOBAHHOTO TMOTOKA. lIpenmouTtuTenbHO BeChb IOTOK

cyabpuaa BOAOpPOaa U BO3MOXKHO aJIKMUIIMEPKaNTaHa, KOTOPBIH He popearuposa Ha cranuu d),
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PELUPKYIUPYIOT B TOTOK (M), IOJYYEHHBIN CO CTauH a).

Cmaous usénevenus g)

[0095] B kOHEYHOM UTOT€e BBIACISIOT AUATKIIIUCY Ib(UI.

[0096] Durypa 1

[0097] Ha ®UI'. 1 mpencraBieH BapHaHT OCYLIECTBJEHHUS CTaaui a)-g) cmocoba o
N300pETEeHUIO.

[0098] PeakumoHHYIO CTaAMIO &) MPOBOASAT B PEAKTOPE A C HCIIONB30BAHHEM CIIUPTA U
cysbduaa BOIOPOaa.

[0099] TToTok criupTta mocTymnaer B peaktop A udepe3 Tpydomposox 1. ITorok cynsbhuna
BOJIOpOZA TMOCTYIMaeT B peakTop A depes Tpydomnposon 2. [lorok M, mokumaromuii peakrop A
yepe3 TPyOOompoBoA 3, CONEPIKHUT AJKHJIMEpKAINTaH, BONY, HEMpPOpPearupoBaBIIUN CYJIb(UA
BOZIOPOJIa M BO3MOKHO TOOOYHBIE MPOAYKTHI HA OCHOBE CEPBL.

[0100] Craguro ouuctku b) mposozmsT B ycTpoiictBe B, Takom kak cemaparop. IloTtok
cyiabuma BOmOpOdA OTACISIOT M YAAISIOT 4Yepe3 TpyOompoBox 4, BOAY VAAISIOT 4epes
Tpybomnposox 6, a motok N, conmeprkamuii anKUIMEepKanTaH U BO3MOXKHO MOOOYHBIE TPOIYKTHI
Ha OCHOBE CEepbl, MOKUAAKT yCTpoiicTBo B uepes Tpydonposox 5.

[0101] TpybompoBox 4 coenuHeH ¢ TPyOOIIPOBOAOM 2, IOJAOLIUM CYJIb(P U BOIOPOIA B
peaktop A.

[0102] Tpybomposox 5 nonesnen Ha Tpydbonposon 7 u Tpydomposon 8. Tpybomposon 8
MO3BOJISIET M3BJIEKATh ANKWIMEPKaNTaH (CTagus ¢) crnocoda), a TpydonpoBos 7 MofaeT ocTaTok
notoka N B peaktop D.

[0103] Cranuto okucnenus: d) mposonsar B peaktope D. Cepy BBOzAT B peaktop D uepes
TpyOonposon 9. Ilorox O, nokuparommii peakrop D uepes TtpyOomposox 10, conmepskur
AVATKHIAUCYIbOU, CYyabGUI BOAOPOAA, HEMPOPEArnpOBABLINHA ANKUIMEPKANTaH H BO3MOXKHO
nO0OOYHBIE MPOAYKTHI HA OCHOBE CEPBI.

[0104] Craguio OYHCTKH €) MPOBOAST B yCTpoiicTBe E, TAKOM Kak AMCTHIUISILIUOHHAS
kosoHHa. [IoTok cynbduaa BOIOpona U HENMPOPEarupoOBABIIETO ANTKUIMEPKANTAHA BBIBOAST U3
BEPXHEH 4acTH KOJIOHHBI uepe3 Tpyoonposos 11, a XBOCTOBOH MOrOH KOJIOHHBI PELIUPKYIHPYIOT
yepe3 Tpybonposon 13 B peaktop D. TpyOomposoasl 11 u 13 MOryT BKIHOYATH MPOAYBKY.
CpenHuil IOrOH KOJIOHHBI, COAEPKAIUI AHATKWIANCYIb(GU, U3BJICKAOT Yepe3 TPyOompoBoa
12.

[0105] TpyOGompoBon 11 obecrneunBaeT PenMPKYJSILUIO TOJOBHOTO TIOrOHA KOJIOHHBI,
coziep Kaliero cyiab(ua BOIOPOaa U HEMPOPEArupoOBABIINH ANKIIIMEPKAIITaH, B TPYOOIpoBOx 3,
NEePEeHOCAINUNA TOTOK M B yCTpONCTBO OUUCTKU B.

Crnenyromue mpumMepsl WUTIOCTPUPYIOT HACTOSALIEe M300peTeHne, HO HU KOUM 00pa3om
HE OrpaHUYHUBAIOT €rO0.

IIpumeps!

[0106] 1. Yoanenue omxooos na ocrose cepsi

[0107] CpaBHuBarOT AB€ ycTaHOBKHU 1O npou3BoAcTBYy DMDS u MeSH. Onna ycraHoBka

HEe BKJIIOYAaeT CcTaguio f) penupKyJsaLuu IOTOKOB Iocie craauu a). Jlpyras ycraHOBKa
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NpPEACTaBsieT COOOH YCTAaHOBKY IO H300pPETEHUIO W BKIIOYAET CTAAMI0 PEeLUpKysimuu f).
IMpomssomsar 50000 1/romr MeSH u 50000 1/rom DMDS, TO ecTbh, Mg KaXAOro W3 OBYX
IPOAYKTOB MPOU3BOIUTENBHOCTE cocTaBisier 151,5 1/nenp (u3 pacdera Ha 330 nHei/ron), uam
6,3 T/yac (u3 pacuera Ha 24 yac/nenn). Ilpu Takux ycnosusax norok 11 na ®UI'. 1 comepxur 2,2
1/yac H,S u 2,3 1/yac MeSH.

Tabnuma 1
Omuccust SO OOurast motepst
(T/4ac) Bbixona MeSH Ha
IBYX ycTaHoBKax (%)
YcranoBka st npousBoacTa S0000 ToHH/TOX 7.3 18.3%

MeSH u 50000 Tonn/romr DMDS 6e3 penwkia
(cpaBHUTENBHAS - CokUTaHue moToka 11)
YcraHoBKa IS  COBMECTHOTO MPOM3BOACTBA | HesHauuTenbHas HesnauurenbHast
50000 Tounw/rom MeSH wu 50000 ToHH/TOR
DMDS c¢ penukiaom (1o H300peTEHUIO -
perupkyisinmst motoka 11)

[0108] CpaBHeHue MOKa3bIBAET JABA MPEUMYINECTBa criocoda mo m3odperenuro. [lepsoe
NpenuMymeCTBO COCTOUT B TOM, YTO UCKIIFOYCHO CXKUTAHUE MPOAYKTOB Ha OCHOBE CEPbL, 4 TAKKE
BBICBOOOKIICHHE OKCHIA Cepbl B OKPYXKAKOLIYIO Cpeny, CIOCOOCTBYIOIEE 3arpsi3HEHHIO

arMocdeprl. Bropoe npenmyInecTBo COCTOUT B YBEIMUYEHHH BbIXOA MPH rpou3BoacTBe MeSH.
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POPMVYJIA U30BPETEHHUA

1. Croco® COBMECTHOrO NPOM3BOACTBA AJNKHJIMEpPKANTaHA W IUANKWIAUCYIbpUAa,
BKJTIOYAOLIHH CIIEAYIOLINE TOCIeI0BATENbHbIE CTa UM

a) B3ammopeiictBusi C;-Cy-ciupra B mnpucyTcTBuUU cynbuna Bomopoma (HaS) ¢
oOpazoBanmem moroka (M), comepskamero ajgKWJI-MepPKanTaH, BOAY U  BO3MOXKHO
HeTpopearupoBaBILINiA CyJIb(pUI BOAOPOA,

b) ounctku noroka (M) ¢ nonyuennem noroka (N), 00OrameHHOro aTKMIMEPKATaHOM,

C) BbIZeNeHus TiepBoii yacTu MoToka (N), BKIIFOYAIOIIEro alIKUJI-MePKaITaH, OUHIIEeHHbIH
Ha cTaguu b),

d) oxucnenus cepoi BTopoi yactu noroka (N) alKimiMepKanTaHa ¢ MoJly4eHHEeM MOTOKa
(O), conmepskamero AuankunaucyabGua, cynsdua BOAOpoaa U BO3MOKHO HEMPOpearnpOBaBIIHiA
ATKUJIMEPKAITaH,

e) ounctku mnoroka (O) mnsg pasgeneHus, € OTHOW CTOPOHBL, OOOTALIEHHOTO
ovajgKuaaucyibguaa W, ¢ JAPYroil  CTOpPOHBL,  cyiabuma BOAOPOJAa H  BO3MOXKHO
ANIKMJIMEpPKANTaHa, KOTOPBIA He MPOpearnpoBai Ha cragu d),

f) peuupkyssiuuu cynbdpuna BOIOpOaa U BO3SMOKHO aJIKUJI-MEPKAINTaHa, BbIIEICHHOTO Ha
craguu €), B NoToK (M), MOJy4eHHBIH CO CTAINH a),

g) U3BJICUSHHS TUATKWIIUCYIb(UA, BBIIETICHHOTO HA CTAANU €).

2. Cnocob mo m. 1, OTIMYAIOLIMICS TeM, YTO cTaausi peuupkyisiuuu f) mpuBoauT K
PELHMPKYJISILAKA TIOTOKA Mepe]] CTaANeH OYNCTKU b), Ha KOTOPOH yIaJSIFOT CyJb(UI BOAOPOaa U3
notoka (M), moxsexauii O4YUCTKe, IPEANOYTUTENBHO MyTEM AUCTHIUISLIUH.

3. Cnocob mo n. 1 unu 2, OTIHNYAOIIMNACS T€M, YTO BECh MOTOK, BKIFOYAIOLINH Cybdun
BOJOPOZa M BO3MOXKHO AQJIKWJIMEPKANTaH, KOTOpPbIH HE mpopearupoBas Ha craauu d),
PELUPKYJIUPYIOT B MOTOK (M), MOJSy4EHHBII CO CTAINH a).

4. Criocob no 000My U3 MPeAbIAYINNX MyHKTOB, oTaudaroumiicst TeM, uto C-Cs-crmupt
BBIOMPAIOT U3 METAHOJIA, 3TAHOJA, H-TIPOMAHOIA, U30MPONaHoa, H-OyTaHoa, 6mop-0yTaHona u
mpem-0yTaHONA, U MPEANOYTUTEIHHO CITUPT MPEACTABIISIIOT COOOH METaHOII.

5. Cnocob no moboMy M3 MPEAbIAYIIMX MYyHKTOB, OTJIMYAKIIHNUCS TEM, YTO MOJIbHOE
otHomenune (Ccynbdua Bomoponma)/cnupT Ha cramguu a) Haxomutcs Mexay 0,1 wu 100,
npeanodTuTeNbHo Mexxay 1 u 50, naxke Oonee npennourureapHo Mexay 1 u 20.

6. Criocob o o0oMy M3 MPenbINyIUX MYHKTOB, OTIMYAOLIUICS TEM, YTO PEAKIHIO Ha
CTaAMU a) MPOBOASAT B MPUCYTCTBUH KaTajau3aTopa, BHIOMPAEMOro U3 KaTajlu3aTOpPOB HA OCHOBE
oKkcuaa amoMuHus, auokcuaa topus ThO,, MpeamnoYTHTENbHO HAHECEHHOTO HA CHJIMKATHYIO
MOAJIOXKKY, KaTaJH3aTOPOB Ha OCHOBE CyJb(uaa KaaMus, MPEANOYTUTENIHHO HAa MOJIOKKE U3
OKCHJA aJIFOMUHUS, KaTaJIM3aTOPOB Ha OCHOBE cienyroiux okcuaos: MgQO, ZrO,, TiO, pytuna
(R) m amaraza (A), CeO, u 7-AlL,Os;, KaTaMu3aTOpOB HA OCHOBE OKCHIOB METAJLIOB,
NPEANOYTUTENIPHO JIETUPOBAHHBIX LIEJIOYHBIMH METAJUIAMH M HEOOs3aTebHO HAHECEHHBbIX Ha
Si0;, ALO3; wmm NbyOs, Karaau3aTOPOB Ha OCHOBE KapOOHATOB INEJOYHBIX METAJIOB,
KaTaJM3aTOPOB Ha OCHOBE COJIEH IIEJOYHBIX METAJIOB C HEKOTOPBIMU KHUCJIOTAMH MEPEXOIHBIX

METAJJIOB, HAHCCCHHBIX HpOHHTKOfI Ha Y-OKCHUA AJFOMHUHUA, BOJ'Ib(l)paMaTa KaJiusd Ha OKCHUIC
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amomuaus KoWO4/ALOs.

7. Croco® mo moOoMy U3 MPEenbInyLUINX MYHKTOB, OTIMYAOLIMNACSA TEM, YTO MOJIbHOE
OTHOILIEHHE aJKHIMepKanTaH/cepa Ha craguu okucineHus d) Haxomurcs mexay 0,1 u 100,
npeanoutuTensHo Mexay 1 u 50, naxke Oonee npennourureabHo Mexay 1 u 20.

8. Criocob no mr00oMy U3 MPEabIAYIIUX MyHKTOB, OTJIMYAOIIUNCS TEM, YTO TeMIepaTypa
peakuuu craauu okucienus d) Haxogurces mexxay 20 u 200°C, u naBneHHe HaXOOUTCS MEXAY 2
u 30 Gap abc.

9. Cnocob mo moOoMy U3 MPENbIIyIUX MyHKTOB, OTJIMYAOIIHICS TEM, YTO PEAKIIHIO
craguu OKHCJeHus: d) MpPOBOAST B MPUCYTCTBHMU OCHOBHOTO KAaTaJU3aTOpa, BHIOMPAEMOro W3
TOMOT€HHBIX, BYX(a3HBbIX MM rerepoasHbIX KaTaJH3aTOPOB; MPEANOUYTHTEIbHO KATAIH3ATOP
npeAcTaBsieT CoOOM TeTepOoreHHbIi OCHOBHBIM KaTanu3aTop, Oojee MpearnoYTUTENbHO
KaTajan3aTop MPEACTaBIISET COOOW OCHOBHYK) HOHOOOMEHHYIO CMOJTY.

10. Cnoco® mo mroboMy M3 MPEenbIayLINX MYHKTOB, OTJIMYANOLIMICA TEM, YTO CTaIus
OYHCTKH €) BKJIFOYAET OIHY WJIM HECKOJBKO CTAAMH AUCTUULILINHA U HEOOs3aTeNIbHO OHY WJIH

HECKOJIbKO CTaJHil OCHOBHOI'O KaTaJIM3a.
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