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CIHOCOb HOJYYEHUA METHJIAITETATA KAPBOHUJINPOBAHUEM
JUMETHJIOBOI'O D®UPA

OIINMCAHUE

00J1aCTHL TEXHUKH HACTOSINIEI0 H300peTeHus

Hacrosias 3astBka OTHOCUTCS K OOJNIACTH KaTann3a, B YACTHOCTH, K CIIOCOOY MOTyUeHHs

MeTuJIaneTaTa KapOOHMIHPOBAHUEM AUMETHIIOBOTO 3dupa.

YpoBeHb TEXHHKH HACTOSIIIET 0 I/I306D€T6HI/IH

B xone ObICTpOro pa3BUTHS COBPEMEHHON MPOMBIIIIIIEHHOCTH 3HAYUTENBHO YBEIUIHIOCH
NPOTUBOPEYHE MEXKIY MPOU3BOICTBOM U TOTpediieHneM »>HEepruu. byaydnm OCHOBHBIM
noTpeduTeNneM SHEPTUH U UCTIBIThIBAs Hanbonpmi aeduuut s3uepruu, KHP cpouHo Hyxmaercs
B TIOMCKE AQJbTEPHATHBHBIX HCTOYHHMKOB JHEPrUU. OJTAHON TNPEACTABIsIET COOOW YHCTBINA
UCTOYHHUK SHEPTHH U MPOSIBIISIET XOPOIIYI0 CMEIINBAeMOCThb. Ero MokHO 100aBnsiTh B OSH3UH B
Ka4eCTBE KOMITOHEHTa CMECH, 4TOObI YaCTHYHO 3aMellaTb OCH3WH, YBEJIWYHBATh OKTAHOBOE
YHUCJIO U COAepKaHue Kuciopona B OeHsuue, 3QPeKTHBHO COCOOCTBOBATH TIOJTHOMY CrOPaHUIO
OeH3MHa W COKpaIlaTh BBIOPOCHI MOHOOKCHZA YIJIEPOAa U YIJIEBOAOPOAOB B aBTOMOOMJIBHBIX
BBIXJIONHBIX ra3zax. JTAaHOJ B KauecTBE HACTMYHOIO 3aMECTUTEJNsI TOMJIUBA JUIsl TPAHCIIOPTHBIX
CPEACTB MOXKET CIOCOOCTBOBATH BBEIACHUIO CTPYKTYPHOH TUBEPCU(PUKALNH B CYLIECTBYIOIIUH
cektop roprounx marepuaios KHP. B HacTosiee BpemMs A NOJIy4YEHUs TOMJIMBHOTO 3TAHOJA B
KHP ucnonb3yroT, riaBHBIM 00Opa3oM, 3€pPHOBBIE KYJIBTYpPbl, B YaCTHOCTH KYKypy3y. Takum
obpazom, KHP 3aHmMaer Tperbe MeCTO B MHpE B psAy KPYMHEHIINX NPOU3BOXUTENEH WU
notpebureneit TorumuBHOro sTanona nocie bpasumnu u CIIA. OnHako ¢ y4eToMm IeHCTBYIOIHIX
B KHP ycnosuii Bce emie CyIecTByIOT MHOTOYUCIICHHBIE HETOCTATKH B IPOU3BOACTBE 3TAHOJIA C
NPUMEHEHHEM 3€pHa B KaueCTBE MCXOJHOrOo Marepuana. B OyayiieM OCHOBHOE NMPOM3BOACTBO
tormuBHOro srtaHosa B KHP Oymer pasBuBaThCsi mo MNyTH, HE NPEAyCMATPUBAIOIIEMY
NPUMEHEHNE MUILEBbIX HCTOYHUKOB.

OcyuiecTBisieMoe C NPUMEHEHHEM YIOJbHBIX PECYpPCOB IPOM3BOACTBO 3TaHONIA U3
CHHTETHUYECKOTO Ta3a TMpPENCTaBisieT COOOW Ba)kKHOE HANpaBlIEeHHE Pa3BUTUS COBPEMEHHOMN
yraexumudeckoil mpombiieHHoctd KHP u uMeer mumpokue pblHOYHBIE mepcnekTuBbl. OHO
UMEET OTPOMHOE CTpPATerHuecKOoe 3HAYEHHE M TPENCTaBisieT cOOOH BechbMa IMEPCIIEKTHUBHBIN

nyTh, 00€CNeUNBAIOIINN MPUMEHEHHE UCKITIOUYUTEIbHO YIOJBHBIX PECYPCOB, MPEOIOIEBAOIIUI
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npobnemy nepunura HEPTAHBIX PECYPCOB M MOBBIMAKOIINNA YPOBEHb SHEPreTHYECKOH
6esonacaoctn KHP. B Hacrosimee Bpems TEXHOJOTHYECKUH TPOLECC NMPEBPAINCHUS YIS B
STAHOJ OCYLIECTBIISIETCS 10 CIEAYIOIIUM OCHOBHBIM MyTsAM: (1) OIUH NyTh MPEACTaBISIET COOOM
NPOLECC HETIOCPEACTBEHHOrO IMOJNYUYEHHs STAHONA W3 CHHTETUYECKOrO Tasa; ONHAKO B TaKOM
TEXHOJIOTHIECKOM Mpoliecce TpedyeTcs KaTalu3aTop Ha OCHOBE OJaropoIHOro MeTajuia poaus,
HO TaKOH KaTaju3aTop HMEET BBICOKYID CTOMMOCTb, a IPOU3BOACTBO pOAHS SIBISETCS
OTpaHHYEHHBIM; (2) IPYyrol MyTh MpeAcTaBisieT codoll Mpouece mpeBpalleHnss CHHTETHYECKOTO
rasa B 5TaHOJ TOCPEACTBOM THAPUPOBAHHS YKCYCHOH KHCIIOTBI, TIPH 3TOM CHHTETHYECKHUH Ta3
CHayasa BBOIIT B PEAKUUIO KUAKO(PA3HOrO KapOOHMJIMPOBAHUS METAHOJA C MOJYYCHHEM
YKCYCHOM KHCJIOTBI, KOTOPYIO 3aT€M THAPHUPYIOT € MOJTYyYEHHUEM 3TaHOJA; 3TOT CIIOCO0 XOpPOIIOo
paspaboTtad, HO I Hero TpeOyercs oOOpPymOBaHHE U3 CHELMATBHBIX CIUIABOB, KOTOPBIE
BBIZIEPKUBAIOT KOPPO3HUIO, HO UMEIOT OTHOCHTEJIBHO BBICOKYIO CTOUMOCTB; (3) ClienyroIuil myTh
npeacTaBisier co0Oi KapOOHMIMPOBAHHE ITUMETUJIOBOTO 3(pHpa CHHTETUYECKHM TIa30M C
NOJy4YeHHEM 3TaHoja. B 9acTHOCTH, JAMMETHWIOBBIH 3(QHp CHadajla KapOOHWUJIHMPYIOT
CHHTETHUYECKHUM Ta30M C MOJyYeHHEM METHIIALeTaTa, KOTOPBIN 3aTeM THAPHPYIOT € MOJYYEeHUEM
starona. Ha mytu (3) ocyInecTBIsIOTCS peakiun KapOOHMIMPOBAHUS AMMETHIIOBOTO 3(pupa H
TUAPUPOBAHUS MeTHnanerata. Jist 3TUX JABYX peakuuil UCMOJb3YIOT COOTBETCTBEHHO, TBEPIBIN
KUCJIOTHBIN MOJIEKYJISIPHO-CUTOBBINA KaTaJIU3aTOP U COAEP AU MEIHYI0O OCHOBY KaTajH3aTop,
npudeM OHU 00a MOTYT OBITh JIETKO TOJYYEHbl W HE NPEACTABIAIOT COOOH KaTalu3aTophl HA
OCHOBE OyaroponHbIx MeTawioB. Kpome TOro, B IBYX YKa3aHHBIX PEAKLMUSIX HCHOJIb3YIOTCS
YMEPEHHBbIE TEXHOJOTMYECKHE YCIIOBHUs, M OTCYTCTBYeT IpodjieMa KOpPPO3WUH TOA ACHCTBHEM
YKCYCHOW KHCJIOTBI B TE€YEHHE IMPOIECCOB KapOOHMIMPOBAHHUSA M TUAPUPOBAHMSA, B PE3YJIbTATE
Yero 3HaA4YUTENIbHO COKPAINAIOTCS SKCIUTYaTallMOHHbIE PACcXOAbl U PacXoAabl Ha 000OpyIOBaHHE, a
TAKXKE€ IOCTUTAeTCs BBICOKAS CEJEKTHBHOCTh B OTHOLIEHWH LEJIEBOrO MPOAYKTA. IJTOT MYyTh
npeacTaBisier coO0M HOBBIM MyTh NMPEBPALICHUS YIJISI B 3TAHOJI U UMEET XOPOLINE PhIHOYHBIE
NePCIICKTHBBHI.

KapbonunupoBaHie IUMETHIIOBOTO 3upa MpencraBisieT coO0i OCHOBHYIO PEAaKIHIO B
nporecce NMPeBpalieHuss CHHTETHYECKOrO ra3a B 3TaHOJ 4epe3 TuMeTwuioBblid 3¢up. CornacHo
UCCIIENOBAHMAM  KapOOHMJIMPOBAHUS IUMETHJIOBOTO 3(HUpa COOTHOLIEHHE MOHOOKCHA
yriepoga W AMMETWIOBOTO 3(¢upa sBISETCA OTHOCHUTENBPHO BBICOKMM. B MOKyMeHTe
US20070238897A1 packpbIThl KaTaiu3aTop KapOOHWJIMPOBAHUS NPOCTHIX 3(PHUPOB H €ro
NpUMEHEHHE B KapOOHWIMPOBAHUH TUMETUIIOBOTO 3(Hpa, MPHYEM B IIPOLIECCE €ro MPUMEHEHUS
COOTHOIIIEHHE MOHOOKCHIA YIIIepOoia U JUMETUIIOBOTO 3dupa cocTasisier 46,5:1, u karaau3aTop
ObICTpO TepsieT CBOKWO akTHBHOCTh. B mokymente CN101613274A packpbITbl MOPIEHHTOBOE

MOJICKYJIAPpHOC CUTO, MOI[I/I(I)I/ILII/IpOBaHHOG OpPTaHUYCCKUM aMHHOM Ha OCHOBE NMUPUAHNHA U €TO
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NpUMeHEeHHe B KapOOHUIMPOBAHUH AUMETHIIOBOTO 3(upa, MPHUYEM B MPOLECCE ero MPUMEHEHHsI
COOTHOIIEHHE MOHOOKCHAA yriiepopa W auMerwioBoro 3¢gmupa cocrasiuser 10:1, cremeHb
npeBpalieHns TUMETUIOBOro ddupa cocrasiusier 30%, U CTeneHb NMPEeBpaIleHUs] MOHOOKCHAA
yriepona COCTaBIsieT NpHONMM3NTeNbHO 3%. B mporecce NPOMBIIUIEHHOTO MPHUMEHEHUS
COOTHOILIEHHE MOHOOKCHIIA YIJIEPOIa U JTUMETUIIOBOTO 3(Hpa SBISETCA YpE3MEPHO BBICOKUM, H,
TakUM O0Opa3oM, He MOXKeT OBITb mepepadoTaHO U H3PACXOJOBAHO OOJNBILIOE KOJIUYECTBO
MOHOOKCHAa yriepoga. H30BITOK MOHOOKCHA yriepoja IOJDKEH OBITh BO3BpALIEH II0CIe
paszmeneHus rasos. B pesynbrare 3TOro pasjeneHus, CKaTHS U BO3BpAIIEHHs rasa Hen30eskHO

NMPOUCXOOUT IMOBBILLICHUE 3HepFOHOTpe6J'IeHI/I$I U SKCIUTYyaTAalIUOHHBIX pacXOd0B.

KpaTkoe pacKpbITHE HACTOSINIET0 H300peTeHHus

CorymacHO ONHOMY acCTMeKTy HACTOSIIeNd 3asBKU TPEMJIOKEH Crocod MOoNydeHust
MeTHianeTara KapOOHWIMpPOBaHHEM IHMETWIOBOro sdupa. IIpemmymecTsa 3toro crmocoda
MPEACTABIAIOT COO0H HU3KOE MOJIIPHOE COOTHOIIEHHE MOHOOKCHIA YIJIepoaa U TUMETHUIIOBOTO
a¢upa, BBICOKYIO CTENEHb MNPEBPAIEHUs] MOHOOKCHIA YIJIepoaa, HeOOJNbIIoe KOJIUIECTBO
UPKYJTUPYIOIIEro ra3a v HU3KKe SKCIUTYyaTAllMOHHBIE PACXOBL.

Crnoco0 monydeHuss MeTHialeTara KapOOHWJIMPOBAaHUEM JTUMETHIIOBOro 3dupa
OTJIMYAETCS TE€M, YTO OH BKJIIOYAET BBENEHHE IUMETWIOBOTO 3(puUpa U KCXOIHOTO rasa,
COAEpIKAIIEr0 MOHOOKCHUI YIJEpPONa, B PEAKTOpP, COAEpPKAIMMA TBEPABIA KUCJIOTHBIN
KaTaJn3aTop, ISl OCYIIECTBJICHUS] PeaKIUK ¢ TOJyYeHHeM MeTUJIaleTaTa; pyu 3TOM MOJISIpHOE
COOTHOIIIEHHEe MOHOOKCHIIA yTJIepona U TUMETHIIOBOTO 3(pupa HaxoauTcs B quana3one ot 0,05:1
mo 0,5:1.

Heobsi3aTenbHO BepXHUI Mpenes MOJSIPHOTO COOTHOILIEHHS] MOHOOKCHIA YIiiepoia |
numetmiioBoro 3¢upa cocraenser 0,06:1, 0,08:1, 0,1:1, 0,12:1, 0,15:1, 0,18:1, 0,2:1, 0,25:1,
0,3:1, 0,35:1, 0,4:1, 0,45:1, 0,48:1, 0,498:1 wnu 0,5:1; U COOTBETCTBYIOIIHNI HIDKHUI Tpeaen
cocrasysiet 0,05:1, 0,06:1, 0,08:1, 0,1:1, 0,12:1, 0,15:1, 0,18:1, 0,2:1, 0,25:1, 0,3:1, 0,35:1, 0,4:1,
0,45:1, 0,48:1 umu 0,498:1.

Heobsi3aTenbHO MOJIIPHOE COOTHOIIIEHHE MOHOOKCHIIA YIJIepOaa U JUMETUIIOBOTO dupa
Haxomurces B puanasone ot 0,08:1 mo 0,5:1.

Heobsi3aTenbHO MOJIIPHOE COOTHOIIIEHHE MOHOOKCHIIA YIJIepOaa U JUMETUIIOBOTO dupa
Haxomurcs B nuamnasone ot 0,1:1 mo 0,5:1.

HeoOsi3aTenbHO UCXOOHBIN Ta3, COAEpKAIIMA MOHOOKCHI yIJIepOaa, COAEPKUT oT 15%

1o 100% moHooKcHAa yriepona mo oobemy.
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HeoOsi3arenbHO MCXOMHBIN Ta3, COAEp kAN MOHOOKCHI YIJIEpPOAa, IOTOJIHUTENBHO
comep:kut oT 0% 1o 85% HEeaKTUBHOTO rasa 1o ooremy.

HeoOsi3aTenbHO HEaKTUBHBIN ra3 MpencTaBisieT COOOW MO MEHbLIEH Mepe OOWH ra3 H3
BOJIOPOJA, a30Ta, UHEPTHOI'O ras3a, TUOKCUAA YIIepoaa, MeTaHa U dTaHa.

HeoOsi3aTenbHO HEaKTUBHBIN ra3 MpencTaBisieT COOOW MO MEHbLIEH Mepe OOWH ra3 H3
BOJIOpOAA, a30Ta, resus, aproHa, AMOKCHIa yIiieposia, MeTaHa U 3TaHa.

HeoOsi3arenbHO MCXOMHBIN Ta3, COAEp kAN MOHOOKCHI YIJIEpPOAa, IOTOJIHUTENBHO
COJZIEP>KUT 10 MEHbIIEeH Mepe OUH ra3 U3 BOAOPOAA, a30Ta, Iresus, aproHa, IMOKCHUA yIiieposa,
MeTaHa U 3TaHa.

CornacHo BapuaHTy OCYILECTBJIEHUs] UCXOJHBIN ra3, ColepsKaliiil MOHOOKCHU]I yIIepoaa,
MOXET JOTIOJIHUTENbHO CONepKaTh OAMH MJIM HECKOJIbKO JIOOBIX ra30B M3 BOAOPOAA, a30Ta,
rejusi, aproHa, JUOKCHAA Yyrjiepoja, MeTaHa W 3TaHa; NPEANOYTUTENHbHO, MO OTHOLIEHUIO K
NOJHOMY OOBEMHOMY COIEpPKAHHI0O HMCXOOHOTO Ta3a, COAEpIKallero MOHOOKCHI YIJIepona,
o0BeMHOE conepskaHue MOHOOKCHIA YIJIepoJa HaXOAWTCS B nuamasoHe oT 15% mo 100%, u
00BEMHOE COAep)KaHUE APYTHX ra3oB, TAKUX KaK OJUH WM HECKOJIbKO Ta30B W3 BOAOPOAA,
a3oTa, Tejusi, aproHa, AMOKCHUJA yriepona, MeTaHa U 3TaHa, HaxoAWuTcA B auamnaszoHe ot O go
85%.

HeoOsi3arenbHO TBEpABI KHCIOTHBIN KaTalIU3aTOp IPEACTABISIET COOOH MO MEHbLIEH
Mepe OJIMH U3 KaTaJTu3aTOPOB KapOOHMIUPOBAHUS JUMETHIIOBOTO 3(Upa.

HeoOsi3arenbHO TBepAbI KUCIOTHBIM KaTaIM3aTOp NPEACTaBIsAeT COOOH KaTaau3aTrop
KapOOHHMJIMPOBAHUS AUMETHIIOBOTO 3(dupa.

HeoOsi3arenbHO TBEpABI KHCIOTHBIN KaTalIU3aTOp IPEACTABISIET COOOH MO MEHbLIEH
Mepe OJHO MOJIEKYJIIPHOE CHTO M3 LIEOJIMTHOTO MOJIEKYJIIPHOTO CHTa B BOAOPOAHON (opme u
MOAU(PHUIUPOBAHHOTO LEOIUTHOTO MOJIEKYJIIPHOTO CUTa B BOXOPOAHOH (hopme.

HeoOsi3arenbHO TBEpAbI KHUCIIOTHBIA KaTalIU3aTOP CONEPIKUT MO MEHbIIEH Mepe OIHO
MOJIEKYJISIPHOE CHTO M3 LIEOJUTHOTO MOJIEKYJIIPHOTO CUTA U MOAM(PHULUPOBAHHOTO LEOJUTHOTO
MOJIEKYJIIPHOTO CHUTa; MPHU 3TOM THUIl Kapkaca LIEOJMTHOIO MOJIEKYJISIPHOTO CUTa MpPEACTaBIsieT
coboit onma tun w3 FER, MFI, MOR, ETL, MFS, MTF u EMT; moaudukanus o3HadaeT
MOAU(DHUKALMIO 110 MEHbLIEH Mepe OJHUM 3JIEMEHTOM, IIPUYEM 3JIEMEHT O3HAYaeT JJIEMEHT, He
NPEACTABIAIOMUN COOO0M 3JIEMEHTBI, KOTOPbIE COCTABIISIOT KapKac [IEOJIMTHOTO MOJIEKYJISIPHOTO
cUTa; MOAM(MUKALMIO MUPUIANHOM, MOAU(PHUKALMIO OPraHMYECKUM aMHHOM, MOAHM(HKALINIO
raJIOTeHUTHON COJIBIO AJIKMJTAMMOHWUSI, KHCJIOTHYEO 00paboTKy, MapoByr 00padOTKy M PeaKIHio
oOMeHa ¢ HOHaMH aMMOHHUSI.

HeoOsi3arenbHo Mopmdukanus o3Havaer MOAWGUKALMIO MO MEHbIIEeH Mepe OTHHUM

SJIEMCHTOM, IIPHU 3TOM 3JIEMCHT O3HA4Yac€T 3JICMCHT, HE HpeI[CTaBJ'IﬂIOH.II/Iﬁ coboii JJIEMCHTHI,
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KOTOpBIE COCTaBJSIIOT KapKac IIEOJIMTHOIO MOJIEKYJSIPHOTO CHUTA; MOAMMUKALMID MHPUAHHOM,
MOAU(DHUKALMIO OPTaHUYECKUM aMHUHOM U KOMOMHHPOBAaHHYK MOAM(DUKALNIO, KOTOPYIO
COCTABIIIIOT MOIU(HUKALUS TAJOTeHUAHOH CONBI0 ANKUJIAMMOHMS, KHUCJIOTHas o0OpaboTka,
napoBasi 00padoTka u peakuus 0OMeHa ¢ HOHAMU aMMOHUSI.

HeoOsi3aTenbHO 351€MEHT, UCTIONB3YeMBbIH B MOIU(UKALUKM 3JIEMEHTOM, MPEICTABISIET
co0O0ii MO MeHbIIeH Mepe OIUH 3JIEMEHT U3 3JIEMEHTOB-METaJLIOB.

HeoOsi3aTenbHO 351€MEHT, UCTIONB3YeMBbIH B MOIU(UKALUKM 3JIEMEHTOM, MPEICTABISIET
co0OH MO MeHbLIeH Mepe OAHMH 3JIEMEHT M3 3JIeMeHTOB-MeTaioB rpynmsl VIII, saemMeHToB-
MeTajuIoB rpynnsl IB u sneMeHToB-MeTamios rpynmnsl IITA.

HeoOsi3aTenbHO 351€MEHT, UCTIONB3YeMBbIH B MOIU(UKALUKM 3JIEMEHTOM, MPEICTABISIET
coboii o MenbIIeit Mepe onuH saemeHT u3 Fe, Cu, Ag u Ga.

HeoOsi3arenbHo Moaudukanus 371€MEHTOM, MOAU(HKAIUA MUPUAUHOM, MOAHM(HKAIUs
OpPTaHMYECKUM aMHUHOM, KHUCJIOTHasi oOpaborka, mapoBas obOpaboTka u peakuust oOMeHa C
HMOHAMH aMMOHHUSI MOTYT OBITb OCYILECTBJIEHBI CTIOCOOAMH MPEIIIECTBYIOLIETO YPOBHS TEXHUKH.

CornacHo BapHaHTy OCYILECTBJIEHHs TBEPAbIN KUCIOTHBIN KaTalu3aTop COAEP>KUT OJHO
W HECKOJBKO M3 CJIENYIOLIMX MOJEKYJSPHBIX CUT: LEOJUTHOE MOJeKkyjaspHoe cuto FER,
neosutHoe MoJekyJsipHoe cuto MFI, neonutHoe wmonekymsipaoe cuto MOR, ueonutHOe
monekyssipaoe cuto ETL, neonmutHoe monekynsippoe curo MES, neonutHoe MOneKyssipHOE
curo MTF, neonutHoe monekyisipuoe cuto EMT m cooTBercTByromue MOIuQUIMPOBAHHBIE
NPONYKTHI, MOJyYEHHbIE B Pe3yJbTaTe MOAM(DHUKAINN 3JIEMEHTOM, NPUYEM 3JIEMEHT O3Hadaer
3JIEMEHT, He MPEICTABISIIOIINNA COOOH 3JIeMEHTHI, KOTOpbIE COCTABISIFOT KapKac LIEOJUTHOTO
MOJIEKYJISIPHOTO CHUTA; MOAU(HUKALINH MHPUINHOM, MOTU(PHUKALIMA OPTAaHHYECKUM aMHHOM WU
MOIU(DHUKALMH XJIOPUIHON COJIBIO aJIKMIIAMMOHHS.

HeoOsi3arenbHO TBepHbI KHUCIOTHBIA KaTalW3aTop NPENCTaBisieT COOOH LEONUTHOE
MOJIEKYJISIPHOE CUTO B BOIOPOIHOH (opme.

HeoOsi3aTrenbHO conmepskaHue LEOIUTHOTO MOJIEKYJIIPHOTO CHUTa B BOJOPOIHON (opme B
TBEPJOM KHUCJIOTHOM KaTaJIM3aTOpe HaXonuTcs B quamna3one ot 10 mac.% no 100 mac.%.

HeoOsi3aTrenbHO conmepskaHue LEOIUTHOTO MOJIEKYJIIPHOTO CHUTa B BOJOPOIHON (opme B
TBEPAOM KHUCJIOTHOM KaTallu3aTope HaXxoAuTcs B quana3oHe ot 10 mac.% no 95 mac.%.

HeoOsi3arenbHO aTOMHOE  COOTHOLIEHME KPEMHHMS W QIIOMHHHUS  LIEOJIUTHOTO
MOJIEKYJIIPHOTO CUTA B BOIOPOAHOM (hopMe HaXoAuTcs B quamna3one ot 4 no 100.

HeoOsi3aTenbHO LEOTUTHOE MOJEKYJSIPHOE CHTO JOIOJHHUTENBHO CONEPXKUT MATpHIy,

NpUYIEM MaTpulia COOCPKUT MO MEHBIIEH MEPE OAHO M3 CBA3YHOIIUX BCIICCTB
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HeoOsi3aTenbHO TBEpABI KUCIOTHBIA KaTalIW3aTOpP COAEPIKUT MATPHUIy, U TPH 3TOM
MaTpHIa MPENCTaBIsAeT COOON MO MEHbIIEH Mepe OJUH MaTepHall U3 OKCHIA aJIFOMUHMSI, OKCU/IA
KPEMHUS, KAOJIHA U OKCHIa MarHusl.

HeoOsi3aTrenbHO conmepskaHue LEOIUTHOTO MOJIEKYJIIPHOTO CHUTa B BOJOPOIHON (opme B
TBEPAOM KHUCJIOTHOM KaTallu3aTope HaXxoAuTcs B quana3oHe ot 10 mac.% no 95 mac.%.

HeoOsi3arenbHO BepxXHMH MpeAen COAEpPXKAaHUS LEOJUTHOTO MOJEKYJISIPHOTO CHTa B
BOJIOPOIHON (opMe B TBEPIOM KHCIOTHOM KaTamuzatope cocramisier 50%, 60%, 70%, 80%,
90% wnu 100%; u COOTBETCTBYIOIINI HUXKHUHN mipenen coctasisier S0%, 60%, 70%, 80% wnu
90%.

CornacHo BapuaHTy OCYIIECTBJIEHHs TBEPIbIH KHCIOTHBIA KaTaJIU3aTOP MPEACTABIACT
co0OH MPOAYKT LEOJIUTHOTO MOJIEKYJISIPHOTO CHUTa B BOAOPOAHOW (opMme miu comepxut ot 10
Mac.% 1o 95 Mac.% yKa3aHHOTO MPOJYKTa B BOJOPOAHON (hopMe, U TPH 3TOM OCTaJIbHAsI Macca
npeacTaBisier COOOW  Marpumy, WIM — KaTalu3aTop MNpencTaBisieT coOOl  MpOoAyKT
MOAU(PHUIUPOBAHHOTO [EOJUTHOTO MOJIEKYJIIPHOTO CUTA B BOAOPOAHON (OopMe, TIOIYYEHHOTO B
pesyaprare MoAM(UKAIMKM  3JEMEHTOM, NpPUYEeM 3JIEMEHT O3Ha4daeT »JJIEMEHT, He
NPEACTABIAIOMUN COOO0M 3JIEMEHTBI, KOTOPbIE COCTABIISIOT KapKac [IEOJIMTHOTO MOJIEKYJISIPHOTO
cuTa; MOAM(UKALMHN MHPUIUHOM, MOTU(HUKALMA OPraHMYECKUM aMHHOM HJIH MOAM(HUKaIuu
XJIOPUAHON COJIBIO ANKMJIAMMOHUSI, U TP 3TOM MAaTpHULAa MPEACTABISIET COOOW OAWH HIIH
HECKOJIBKO MaTepHAJIOB U3 OKCHJA AIFOMUHUS, OKCHIa KPEMHUsI, KAOJIMHA M OKCHJ1a MarHusl.

HeoOsi3aTrenbHO rajoreHuaHasi COMb aJKHWJIAMMOHUS TPENCTaBisIeT OO0 MO MeHbLIeH
Mepe OIHO M3 COeNUHEHHH, XUMHUYECKUH COCTaB KOTOPBIX MpeacTasiieH Gopmyoi I:

Rl
+
RP*—N—R?* X

R* @opmyna |

B xotopoii R!, R? u R? Hesapucumo Bridopanst u3 Ci-Cio-aqKHIbHBIX TPy,

R* Bui6pan u3 C1-Cro-ankunbabix rpynm # Ce-C1o-apHIbHBIX TPy U

X BbIOpaH u3 o MeHbiei mepe ogHoro aroma u3 F, Cl, Bru L.

Heo6s3arenso R!, R? u R B dopmyne I nmesasucumo Beidpansl us CHsz-, CH3CHo-,
CH3(CH2).CHz-, (CH3)2CH-, (CH3)CHCH2- u CH3CH2(CH3)CH-;

R* mpencrasnser coboit CH3-, CH3CHz-, CH3(CH2)mCHa-, (CH3).CH-, (CH3)CHCH>-,
CH3CH2(CH3)CH-, CeHs-, CH3CsHa-, (CH3) 2CsH3- nnu CsHsCHa-;

NpUYeM N U M HE3aBUCHMO BbIOpaHbl U3 1, 2, 3 n 4.

Heobsi3atenpro X npencrasisier codoit F, ClL, Br wnn 1.
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Heobsi3aTenbHO rajoreHuaHasi COJb AJIKHJIAMMOHHS MPENCTaBIsieT COOOH XJIOPUIHYIO
COJIb AJIKUJTAMMOHMUSI.

Heobsi3atenpbHo  peakmusi oOMeHa ¢ TaJOreHHIHOW  CONBIO  QJNKHJIAMMOHUS
OCYIIECTBIISIETCS] CIACNYIOMUM 00pa3oM: LIEOJIUTHOE MOJIEKYJIIPHOE CUTO BBIIEPKUBAIOT B
PacTBOpP COJIM AMMOHHUS ¢ OPTaHUYECKUMHE 3aMECTUTEIISIMU TTPH TEMITEpaType, COCTABIISIOMEH OT
20 no 100°C, B TeueHue nepuona BpeMeHu cocTasiisitomero ot 1 1o 10 gacos.

Heobsi3aTenpbHO BepxXHUN Tpelen TeMIepaTtypbl peakuuu OOMeHa TraJloreHuaa
ankuiaMmmoHus cocrasister 30°C, 40°C, 50°C, 60°C, 70°C, 80°C, 90°C mwmu 100°C, u HIKHUR
mpenes COOTBETCTBYIOIIEH TemriepaTypbl coctasysier 20°C, 30°C, 40°C, 50°C, 60°C, 70°C,
80°C wmm 90°C.

Heobsi3aTenbHO BepXHMI TpeAeN MPONOBKUTENIbHOCTH pPeakuu OOMEHa TaJloreHuaa
AJKUJIAMMOHUS COCTaBJIIeT 2 vaca, 3 4uaca, 4 daca, 5 gacos, 6 4acoB, 7 4acoB, 8 4acos, 9 4acoB
w10 gacos.

Heobsi3aTenbHO KOHIIEHTpAIMSI BOAHOTO PAacTBOpA TAJIOTEHUIHONW COJIU aJIKHJIAMMOHHUS
Haxomurces B puanasone oT 0,05 no 1 momnp/i.

Heobsi3aTenbHO COOTHOMEHHE MACCHI MOJIEKYJIIPHOTO CUTAa U 00BbeMa BOIHOTO PacTBOpa
raJIOTeHUTHON COJIM AJIKWJIAMMOHUS MO 00beMy Haxoautcs B amamazoHe ot 1:1 r/mu mo 1:15
/M.

HeoOs3aTrenbHO COOTHOLIEHNE MacChl TBEPAOH (a3el u oObema KUAKOH (asbl B peakiiu
oOMeHa COJIM aMMOHUSI C OPTaHUYECKUMH 3aMECTHTEJISIMH HaXOIUTCS B AWana3oHe ot 1:2 r/mn
1o 1:15 r/m.

HeoOsizarenbHO BepxHMH mpenea KOHLEHTPAMM pPacTBOpa TaJOT€HUIHOW COJH
ankuiaMmmoHus cocrasisier 0,08 monw/a, 0,1 moaw/n, 0,3 moaw/n, 0,5 mons/n, 0,8 mons/n wiu 1
MOJIB/JT; U COOTBETCTBYIOIIMM HMHUN mipenen cocrasimser 0,05 monw/n, 0,08 monw/n, 0,1
moub/1, 0,3 monw/n, 0,5 Mo/ nwiau 0,8 MoIb/J1.

Heobsi3aTenbHO KPAaTHOCTh OCYIIECTBIIEHUS pEAKIMU OOMEHA ¢ TaJIOTeHUIHOW COJIBIO
ANIKUJIAMMOHHUST HAXOJUTCS B AUANa3oHe oT 2 10 8; U peakuuto oOMeHa ¢ TaJOreHUIHON COJIBIO
ANKUJIAMMOHHUST YCJIOBUSI OCYIIECTBIIIIOT B YCJIOBHSIX TEMIIEPATyphl, cocTaBistomeid ot 30 1o
80°C, 1 mpOoAOIKUTEIBPHOCTH, COCTABJISIFOLIEH OT 2 10 6 4acoB.

Heobsi3aTenpbHO  peakuuioo oOMEHa ¢ TaJOTeHHIHOW  COJIbI0  QJIKHJIAMMOHUS
OCYIIECTBJSIIOT, TOABEprasi TBEPAOE BEMIECTBO, CONEpKalllee MOJEKYJSIpHOE  CHTO,
HOHOOOMEHHONH 00paloTKe B PacTBOPE XJIOPUAHOH COJH AJKMJIAMMOHHUS TPU TEeMIepaType,
cocrapisiroeii ot 20 o 100°C, B TeueHne mepuoga BpeMeHH, cocTasisitoinero or 1 mo 10
YacoB, MOCJIEe Yero OCYIIECTBIIIOT MPOMBIBaHKE, (PUIIBTPOBAHKME W BBICYIIMBAHHUE TPOIYKTA, &

3aTeM MOBTOPSIOT MEPEUNCIICHHbIE BbIlIE CTaANH OT 2 A0 8§ pas.
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CrienuanucTbl B JaHHOW OOJNACTH TEXHHUKH MOTYT BBIOMPATh MOAXOMAIIHI DPEaKTop
cormacHo (aKkTUYECKUM TPOU3BOACTBEHHBIM TpeOoBaHMsIM. [IpenmnodTuTesIbHO pPeakTop
npeacTaBisieT COOOH peakTop ¢ HEMOABUKHBIM CJIOEM.

Heobsi3aTenbHO peakTop TpeACTaBisieT COOOW peakTop, BHIOPAHHBIM M3 peakTopa ¢
HETIOJBUKHBIM CJIOEM, PEAKTOPa C TIOABUKHBIM CJIOEM U PEAKTOPA C TICEBIOOKMKEHHBIM CJIOEM.

Heobsi3aTenbHO peakiiust mpencTapiisieT coOON peakIio B KOHTAKTE ¢ KATATN3aTOPOM.

Heobsi3aTenbHO peakiuio OCYUIECTBISIIOT B CIEAYIOIIUX YCJIOBHSIX: TeMIeparypa
peakuuu Haxonutcs B quama3oHe ot 150 go 300°C, naBneHue peakuy HAXOIUTCS B TUAMA30HE
ot 0,5 no 25,0 MIla, u oObeMHast CKOPOCTh TUMETHUJIOBOTO 3(pUpa HAXOMUTCS B JUANA30HE OT
0,05 mo 6 4!,

CrenuaaucTsl B JaHHOH 00JIaCTH TEXHUKH MOTYT BBIOMPATH TEXHOJOTHYECKHE YCIIOBHS
cormacHO (akTHUeCKUM TpeOOBaHUSIM, TAKHMM KaK COOTHOIICHHWE JUMETHJIOBOTO d(upa u
MOHOOKCHJA YIJIepoAa B MCXOMHBIX MaTepHaiaX, TEMIEPaTypa Peakluu, JaBJICHHE PEaKlUd U
00BEMHAs1 CKOPOCTb.

Heobsi3aTenpbHO BepxHMIT Tipefen TemrepaTrypbl peaknmu coctasisier 160°C, 170°C,
200°C, 210°C, 230°C, 240°C, 260°C, 280°C unu 300°C; 1 COOTBETCTBYIOLUINN HIKHHUI MpeAen
cocrapisier 150°C, 160°C, 170°C, 200°C, 210°C, 230°C, 240°C, 260°C wmu 280°C.

Heobsi3aTenpHO TeMmepaTypa peakiuu HaxoauTcst B quana3zoHe ot 160°C go 280°C.

Heobsi3aTenpHO TeMmepaTypa peakiuu HaxoauTcst B quana3zone ot 170°C go 260°C.

Heobsi3aTenbHO BepxHUI mpenen naBieHus peaknmu coctaBiaser 1 Mlla, 6 MIla, 10
Mlla, 15 MIla, 20 MIla wnu 25 MIla; 1 cOOTBETCTBYIOIIMI HUKHUN mpenen cocrasisier 0,5
MIlIa, 1 MIIa, 6 MIla, 10 MIIa, 15 MIIa unu 20 MI1a.

Heobsi3aTenbHO naBeHne peakinu HaxoauTcst B quanasone ot 0,5 no 20,0 MITa.

Heobsi3aTenbHO naBieHne peakinu HaxoauTcst B quanasone ot 1,0 mo 15,0 MITa.

Heobsi3aTenbHO BepXHMA Tipeaen 00beMHON CKOPOCTH TUMETHIIOBOTO 3(Hpa COCTaBIISIET
0,1 49,0249",034%,0354,05q9", 14!,1,50a",259,3a, 49,59 6 a';u
COOTBETCTBYIOIINI HMKHUM npeaen cocrasisiet 0,05 gl 01u',029',03q9!,03541,0,5q
1! 1,500,259, 3l 49l ypu 5 9.

HeoOsi3arensHo 00BeMHAs CKOPOCTh AMMETHIIOBOTO 3(HUpa HAXOOUTCS B JUANA30HE OT
0,2 1o 6,0 u’l.

HeoOsi3arensHo 00BeMHAs CKOPOCTh AMMETHIIOBOTO 3(HUpa HAXOOUTCS B JUANA30HE OT
0,05 10 5,0 w’l.

HeoOsi3arensHo 00BeMHAs CKOPOCTh AMMETHIIOBOTO 3(HUpa HAXOOUTCS B JUANA30HE OT

0,1 io4,0u’".
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HeoOsi3arensHo 00BeMHAs CKOPOCTh AMMETHIIOBOTO 3(HUpa HAXOOUTCS B JUANA30HE OT
02 no4,0u’.

HeoOsi3arensHo 00BeMHAs CKOPOCTh AMMETHIIOBOTO 3(HUpa HAXOOUTCS B JUANA30HE OT
0,35 n0 4,0 wl.

Heo0s3aTrenbHO coco0 OCYIIECTBISIIOT B CAENYIOINX YCIOBUSX: TEMIIEpAaTypa PeaKiiy
HaxonuTcs B Auana3oHe ot 160 no 280°C, naBneHue peakuny HaXOAUTCs B nuama3oHe ot 0,5 no
20,0 MIla, oObemMHasi CKOPOCTh BBEIEHUsI TUMETHIIOBOTO 3(hupa HaxoauTcs B quamna3one ot 0,05
10 5 9!, ¥ MOIAPHOE COOTHOMIEHNE MOHOOKCH/A YIepOa i AMMETHIOBOro 3(GUpa HaXONUTCS B
muanasone ot 0,08:1 o 0,5:1.

Heo0s3aTrenbHO coco0 OCYIIECTBISIIOT B CAENYIOINX YCIOBUSX: TEMIIEpAaTypa PeaKiiy
HaxonuTcs B aAuana3oHe ot 170 no 260°C, naBneHue peakuny HaXOAUTCs B nuama3one ot 1,0 no
15,0 MlIla, o6beMHast CKOPOCTh BBENEHUS TUMETHIIOBOrO 3(hupa HaxoauTes B AuanazoHe ot 0,1
10 4,0 9!, ¥ MONAPHOE COOTHOLIEHE MOHOOKCH/IA YIIEPOAa U IUMETHIIOBOTO 3GUpa HAXOMUTCS
B quamasone ot 0,1:1 1o 0,5:1.

CornacHo BapuaHTy OCYIIECTBJICHHUS CIIOCOO BKJIOYAET: BBEEHHE NUMETIIIOBOTO 3dupa
U HMCXOIHOTO ras3a, COAEp KaIlero MOHOOKCHZ YyIJIepOoAa, B PEaKTOp, COAEPIKALIMA TBEPIBINA
KHCJIOTHBIM KaTaJnu3aTop, ¢ MOJYYEHHEM METHIIALIETaTa B YCIOBUAX, B KOTOPBIX TEMIIEparypa
peakuuu Haxonutcs B quama3oHe ot 150 go 300°C, naBneHue peakuy HAXOIUTCS B TUAMA30HE
ot 0,5 mo 25,0 Mlla, oO0beMHasi CKOPOCTh AUMETHIIOBOTO 3(Hpa HAXOAUTCS B AuanazoHe ot 0,2
10 6 4!, ¥ MONSAPHOE COOTHOIIEHHE MOHOOKCHIA YIepoa B HCXOAHOM ra3e U AMMETHUIOBOTO
a¢upa Haxonurcs B auanasone ot 0,05:1 no 0,5:1.

CornacHo BapuaHTy OCYIIECTBJICHHUS CIIOCOO BKJIOYAET: BBEEHHE NUMETIIIOBOTO 3dupa
U MCXOIHOTO Ta3a, COAepIKallero MOHOOKCH]I YIJIEPOAa, B PEAKTOP, COAEPIKALINHA KaTaau3aTop
KapOOHMJIMPOBAHUSl AMMETHIIOBOTO 3(upa, ¢ MONyYeHHEM METHJaleTaTa B VYCIOBHSX, B
KOTOPBIX TeMIIEpaTypa peakuu HaXoauTcs B nuana3one oT 150 mo 280°C, gaBiaeHue peakuuu
HaxoauTcs B auamasone ot 0.5 mo 25,0 MIla, oObeMHass CKOPOCTh AMMETHIIOBOrO 3¢dupa
HaxonuTCs B AuanaszoHe oT 0,2 10 4 4!, u MONApHOE COOTHOIIEHHE MOHOOKCHIA YIIepona H
IUMETHIIOBOTO ddupa Haxoautcs B auanazone ot 0,05:1 no 0,5:1.

HeoOsi3atenbHO CTenmeHb NMpeBpaleHus MOHOOKCHIA YIJIEpoAa B Crocode COCTaBIsIeT
bonee uem 20%.

HeoOsi3atenbHO CTenmeHb NMpeBpaleHus MOHOOKCHIA YIJIEpoAa B Crocode COCTaBIsIeT
Oonee uem 30%.

HeoOsi3atenbHO CTenmeHb NMpeBpaleHus MOHOOKCHIA YIJIEpoAa B Crocode COCTaBIsIeT

oonee ueM 50%.
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HeoOsi3atenbHO CTenmeHb NMpeBpaleHus MOHOOKCHIA YIJIEpoAa B Crocode COCTaBIsIeT
Oonee uem 80%.

HeoOsi3atenbHO CTenmeHb NMpeBpaleHus MOHOOKCHIA YIJIEpoAa B Crocode COCTaBIsIeT
Oonee uem 90%.

Heo0s13aTenbHO CEIEKTHBHOCTD MO OTHOIIEHHIO K METHJIALIETATy B CIIOCOOE COCTaBIISIET
Oonee uem 90%.

Heo0s13aTenbHO CEIEKTHBHOCTD MO OTHOIIEHHIO K METHJIALIETATy B CIIOCOOE COCTaBIISIET
Oonee uem 98%.

Heo0s13aTenbHO CEIEKTHBHOCTD MO OTHOIIEHHIO K METHJIALIETATy B CIIOCOOE COCTaBIISIET
Oonee uem 99%.

Cornacuo wHacrosimeit 3asiBke «Ci-Cio», «Ce-Ciro» ¥ BCe aHAJOTMYHBbIE TEPMHUHbBI
O3HAYarOT YUCJIO ATOMOB YTJIEPOa, CONEPIKAIUXCS B TPYIIIIE.

CornacHo HacTosIIel 3asBKe «apil» IpeacTaBisier cobol rpymmy, Kotopas obpasyercs
B p€3yJIbTaTe MOTEPHU JI0OOT0 aTOMa BOJOPOA U3 MOJIEKYJIbI apOMATHYECKOTO COEAMHEHUS.

CorjacHO HACTOSINEH 3asiBKE «ajJKHII» MPEACTaBJsIET CO0OM rpymmy, KOTopas
oOpasyercs B pe3yJbTaTe MOTEpHU JOOOro aromMa BOAOPOAA M3 MOJIEKYJIBl aJIKaHOBOTO
COEMHEHHUSI.

brnaronpusitHeie 3QQeKTr, NOCTHKEHHE KOTOPBIX MOXKET OOeCHeYMBaTh HACTOSIIAs
3asBKa, 3aKJIIOYAOTCS B CIEAYIOLIEM:

1) CormacHo HacTosIel 3asBKe NPEIVIOKEH CrOocod TONYYEeHHS METHIIALeTaTa
KapOOHMJIMPOBAHHWEM JUMETHJIOBOrO 3(upa, KOTOPBII HMMEeT MPEeUMYLIECTBAa HHU3KOTrO
MOJISIPHOTO COOTHOLICHHSI MOHOOKCHZA YIJIepoAa M ITUMETHIOBOTO 3(Hpa, BBICOKOH CTETIEHU
NpeBpaLIeHUs] MOHOOKCHIIA YIJIepo/ia, HeOOIbIIOrO KOJIMYECTBA [IUPKYJIUPYIOIIEro ra3a, HU3KIX
HKCIUTYAaTALIMOHHBIX PACXOIOB U T. JI.

2) CormacHO HacTosINEH 3asBKE MPEMIOKEH Crnocod TOJNYy4YeHHS MeTHIIaleTara
KapOOHUJIMPOBAHUEM NHMETUIOBOro 3¢upa. B sToM crnocobe HMCXOMHBIA Ta3, COAepKaIlui
MOHOOKCHJ] yIJIepOAa, MOKET IOMOJHUTEIbHO COAEP:KaTh OAMH WM HECKOJBKO Ta30B W3
BOJIOPOJIA, a30Ta, TeNNs, aproHa, AMOKCHAA YIiiepoia, MeTaHa U 3taHa. Kpome Toro, oobemHoe
comepkaHWe MOHOOKCHAA yrjepoda HaxoauTcs B Auanazone or 15% pgo 100%, uro
o0ecrieynBaeT MHUPOKUN AHANA30H U3MEHEHHs, U B PE3YJIbTaTe 3TOT0 HACTOsIIee N300peTeHNe

HaXOAUT MHUPOKOC MPUMCHCHUE B IIPOMBILIJIICHHOCTD U an/Io6peTaeT YHUBEPCAJIBHOCTD.

ToapoOHoe pACKPLITHE HACTOALIEr0 H300PeTeHHS
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Janee Hacrosimasi 3asiBKa OyAeT MoApOOHO OMHMCaHa C MPENCTABJICHUEM NMPUMEPOB, HO
HACTOsI1IAsl 3as1BKA HE OTPaHUYeHa YKa3aHHBIMU IPUMEPAMHU.

Ecnu He ykasaHbl Apyrue yCJIOBHs, BCE UCXOIHbIE MaTepHasbl B MIPUMEPAX HACTOSLIEH
3a8BKH TPEACTABIIOT COOOH MMEIOINUICS B MpoAake Marepuaibl. ICTOUHUKH MOJEKYJISIPHBIX
CHT IpeAcTaBiieHsl B Tabmue 1.

B Teuenme SKCrEpUMEHTa  HEKOTOPbIE  MOJEKYJSIDHBIE CHTa  MOIYT  OBITh
HENOCPEACTBEHHO 3aKYIUIEHBI Ha KOMMEPYECKHUX YCJIOBHSIX, & JPYrue MOJIEKYJISIpHbIE CUTA
MOTYT OBITh CHHTE3HMPOBAHbI COIJIACHO CYIIECTBYIOIIUM COOTBETCTBYIOIIMM JOKYMEHTAM.
KoHKpeTHbIe HCTOYHUKH MOJIEKYJISIPHBIX CUT NIPEACTaBIIeHbI B Tabmmme 1.

Tabnuua 1. McTOYHUKY pa3aMyHbIX MOJIEKYJISIPHBIX CUT U aTOMHBIE COOTHOIICHHUs Si/Al

Moneky mapHOE cHTO Cnoco6b1 Hcrounnx ATOMHOE COOTHOILICHHC
TIOJIyYCHHUA Si/Al
NaMOR (MopacHUT) 3aKyIIKa Nankai University Catalyst Co., Ltd. 6.5
NaMOR (MopacHUT) 3aKyIIKa Nankai University Catalyst Co., Ltd. 15
NaZSM-35 3aKyITKa 3aeox karammsatopos AOKE 79
NaZSM-5 3aKyIIKa Nankai University Catalyst Co., Ltd. 50
NaEMT! CHHTC3 JlanTHbCKUI HHCTUTYT XUMHUUYCCKOH (pr3nKu 4
NaEMT! CHHTC3 JlanTHbCKUI HHCTUTYT XUMHUUYCCKOH (pr3nKu 25
Na-EU-122 CHHTE3 JanaHbCKHU HHCTUTYT XUMHUYCCKOH (PU3HKA 10
Na-MCM-65° CHHTC3 JlanTHbCKUI HHCTUTYT XUMHUUYCCKOH (pr3nKu 50
Na-MCM-353 CHHTE3 JanaHbCKHU HHCTUTYT XUMHUYCCKOH (PU3HKA 100
Na-M-MOR* CHHTE3 JanaHbCKHU HHCTUTYT XUMHUYCCKOH (PU3HKA 16,5

Hancrpounsle wHaekcel 1, 2, 3 B Tabnume 1 WCHONB30BaHBI JJIsi OOO3HAYECHHS
MOJICKYJISIPHBIX CUT PA3JIUYHBIX THUIIOB.

Cunres NaEMT ¢ cooTHOmEeHneM KPEMHHS U aJIOMUHUS, COCTABIISIOIINM 4, OMUCaH B
cratbe Science, 2012, 356(6), 70-73.

Cunres u nonyyenue NaEMT ¢ cooTHOIeHHEM KPEMHUS U aIFOMUHUS, COCTABJISFOIINM
25, omMcaH B BBIIIEYIIOMSHYTOH CTaTbe M B crartbe «[lonmydeHue, BTOPUYHBIM CHHTE3 H
MoOIU(pUKAIST MOJIEKYJIIPHBIX CUT» B COOpHUKE «XUMHUS MOJISKYJSIPHBIX CHT U TOPUCTBIX
MaTtepuanos», 2004, 416-466.

Cunre3 Na-EU-12, onncan B cratbe Angew. Chem. Int. Ed. 2016, 55, 7369-373.

Cunre3 Na-MCM-65 omucan B crarbe J. Phys. Chem. B 2004, 108, 15216-15222.

Cunte3s Na-MCM-35 onucan B cratbe Chem. Mater. 1999, 11, 2919-2927.

Na-M-MOR mnpencraBnsier cobol MOpPAEHHT, TMOJYYEHHbIH CHHTE30M HAa MeECTe
NPUMEHEHUST CHHTE3 W MOIU(ULMPOBAHHBIN 3JIEMEHTAMH, HE TPEACTABJAIOINMEA COOOMU
3JIEMEHTBI, KOTOpPBIE COCTaBJSIFOT Kapkac, W mpu 3>ToM M mpencrasisier coOol  aToM

MOI[I/I(I)I/ILII/IPYI'OH.IGFO MeTauia. B TedeHne cuHTE3a NOJIY4€HbI, COOTBETCTBCHHO, MOJICKYJISIPHBIC
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cura, moguduumposannbie Metamaamu Fe, Ga, Cu u Ag. Conepskanne MOIu(pULUPYIOLIETO
metaiia coctaBisier 0,9 mac.%, U COOTBETCTBYIOIIUIN CMIOCOO MOTydeHus onucaH B cratbe Catal.
Sci. Technol., 2015, 015, 5, 1961-1968.

Mertozb! aHanM3a B MPUMEPax HACTOAIIEH 3asBKH OCYIIECTBIIECHBI CIEIYIOINUM 00pa3oM.

l'a3000pa3Hblii TPOAYKT TOCJIE Peakdyd BBOISAT BO BCTPOSHHBIA Xpomarorpad uepes
HarpeBaeMblii TPyOONpPOBOA Ui aHAM3a B PEXHME pEaJbHOrO BpeMeHU. Xpomartorpad
npexncrasisger codor Agilent 7890A, obopynoBaHHbIH KamwusipHoi koioHkod PLOT Q u
HacanouHoil konoHkod TDX-1, npudyem k Bbimycky KanwuisipHodl kononku PLOT-Q
MPUCOEANHEH TUJIAMEHHO-UOHU3aUUOHHbIN aeTekTop (FID), u K BBIMyCKY HAacagO4YHON KOJOHKH
TDX-1 npucoenuneH Tepmokataiurudeckuii gerekrop (TCD).

CreneHp mpeBpalleHUs] U CEJIEKTUBHOCTb B MPUMEpax HACTOAIIEH 3asBKU BBIYHCIIEHBI
CenyroImuM 00pa3oMm.

B npumepax HacTosimel 3asiBKU CTENEHb MPEBpAIIeHUs TUMETHUIIOBOTO 3(upa, cTeneHb
MPEeBpaIleHUs] MOHOOKCHAA YTAEPOJa, U CEJIEKTUBHOCTh IO OTHOLIEHUIO K METHIALEeTaTy
BBIUHCJIEHBI, KAK OMHMCAHO HUXKE.

B mpumepax creneHb mNpeBpalIeHUs IUMETHIOBOTO 3(pUpa U CENEKTUBHOCTH IO
OTHOLIEHHUIO K METUJIALETaTy BBIUMMUCIEHBI HA OCHOBAHUHU YUCJIA MOJIEH yTiieposia TUMETHIOBOTO
sdupa.

CrerneHb npeBpaleHus: AMMETHIIOBOTO ddupa = [(YUCI0 MOel yriepoaa AMMETHIIOBOTO
a¢upa B UICXOMHBIX MaTepHaiax) - (YUCJIO MOJIeH yriiepoaa TUMETUIOBOro 3¢upa B mponykre)] /
(4uciio MoJielt yriieposa IMMETHIIOBOTO 3(pupa B UCXOAHBIX MaTepuaiax) X (100%)

CenekTUBHOCTh TIO OTHOLIEHUIO K MeTwianerary = (2/3) X (uucio Mojel yriepona
MeTHJIaleTaTa B MpoAykTe) / [(Yucyio Mojiell yriiepoga AUMETHIIOBOrO 3(upa B HCXOIHBIX
MaTepuaiax) - (4Ucjao MOJIeH yriiepona JUMeTUIOBoro s¢upa B npoaykre)] x (100%)

Crenenp mpeBpaleHusi MOHOOKcuAa yriepona = [(uucno monen CO nmo peakuuu) -
(uucno moneit CO nocne peakuun)] / (unucno moneit CO o peakiun) X (100%)

CormacHo ~ BapMaHTy  OCYLIECTBJIEHHs  Crmoco0  TOJyYeHUs  MeTHIIaleTara
KapOOHUJIMPOBAHMEM JTUMETHJIOBOTO 3(Hpa BKJFOYAeT BBEIEHHE IHMETUJIOBOro 3dupa u
HUCXOAHOIO rasa, Cojep’kalllero MOHOOKCHJ YIJIepOAa, B peakTop, coaep:Kalluil TBepAbIH
KHCJIOTHBIM KaTaJU3aTop, C MOJIYYEHHEM METHIAIeTaTa B YCJIOBUSX, B KOTOPBIX TeMIlepaTypa
peakuuu Haxonutcs B quama3oHe ot 150 go 300°C, naBneHue peakuy HAXOIUTCS B TUAMA30HE
ot 0,5 mo 25,0 Mlla, oO0beMHasi CKOPOCTh AUMETHIIOBOTO 3(Hpa HAXOAUTCS B AuanazoHe ot 0,2
10 6 4!, ¥ MONSAPHOE COOTHOIIEHHE MOHOOKCHIA YIepoa B HCXOAHOM ra3e U AMMETHUIOBOTO

a¢upa Haxonurcs B auanasone ot 0,05:1 no 0,5:1.
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CornacHo BapuaHTy OCYILIECTBJISHHSI UCXOMHBIN ra3, CoaepsKalini MOHOOKCH] YIIIepona,
MOJKET JOTIOJTHHUTENILHO CONEP:KaTh OJWUH WMJIM HECKOJBKO ra30B M3 BOAOPOIA, a30Ta, Trelius,
aproHa, MUOKCUIA yriiepona, MeTaHa W 3TaHa;, MPEANOYTUTENIbHO, MO OTHOIICHUIO K MOJHOMY
00BEMHOMY COZEp)KaHUSI HMCXOOHOTO Tasa, COAEpIKaIllero MOHOOKCHZ yriepona, oO0beMHoe
CoJZlep:KaHue MOHOOKCHJA yTIjiepona HaxomuTcsi B Auama3oHe oT 15% mo 100%, u obbemMHOE
CollepKaHue APYTUX Ta30B, TAKUX KaK OIMH WJIM HECKOJIbKO ra30B U3 BOAOPOIA, a30Ta, reius,
aproHa, IMOKCHUJ yIiepoia, METaHa U 3TaHa, HaXOAUTCs B Auanasone ot 0 1o 85%.

CornacHo BapuaHTy OCYIIECTBJICHUS] PEAKTOP MOXKET MPEACTaBIATH COOOH peakTop ¢
HETIOJBUKHBIM CJIOEM, PEAKTOP ¢ TIOJBUKHBIM CJIOEM WJIU PEAKTOP C MCEBIOOKMKEHHBIM CIOEM.

CornacHO BapUaHTy OCYINECTBJICHHsI TBEPAbIM KHUCIOTHBIA KaTaJM3aTOP MPEICTAaBIISIET
€000 KaTamu3aTop KapOOHUIHMPOBAHUS TUMETHUIIOBOTO (dupa.

CornacHO BapWaHTy OCYINECTBJICHHS TBEPHBIH KUCIOTHBINA KATAIU3aTOP COMEPKUT OTHO
W HECKOJBKO M3 CJIENYIOLIMX MOJEKYJSPHBIX CUT: LEOJUTHOE MOJeKkyjaspHoe cuto FER,
neosutHoe MoJekyJsipHoe cuto MFI, neonutHoe wmonekymsipaoe cuto MOR, ueonutHOe
monekyssipaoe cuto ETL, neonmutHoe monekynsippoe curo MES, neonutHoe MOneKyssipHOE
cuto MTF, neonutHoe MonekymsspHoe cuto EMT, a Takxke COOTBETCTBYHOILIUE
MOIU(ULIPOBAHHBIE TIPOIYKTBHI, MOJTYYSHHBIE TOCPEACTBOM MOAUDUKAIIUHN 3JIEMEHTOM, MTPUYEM
3JIEMEHT O3HAa4YaeT 3JIEMEHT, He NPEACTABISIIOIUN COOOM 3J€MEHTBI, KOTOPBIE COCTABISIIOT
KapKac IEOJUTHOTO MOJIEKYJISIPHOTO CHTa; MOIH(DUKAIUK MUPUAMHOM, MOIU(PUKALIN
OpPTaHHYECKUM aMUHOM WJTH MOAU(UKALIUN XJIOPUTHON COJIBIO AJTKUITAMMOHUSI.

CornacHO BapUaHTy OCYINECTBJICHHsI TBEPAbIM KHUCIOTHBIA KaTaJM3aTOP MPEICTAaBIISIET
cO0Oi MPOYKT LEOJTUTHOTO MOJIEKYJIIPHOTO CHUTA B BOJOPOMHOHN (popme, UK OH COAEPKUT OT
10 mac.% no 95 mac.% mnpoaykra B BOAOPOAHOH (opMe M MaTpHiy, KOTOpas COCTaBJISAET
OCTaJIbHYI) MAacCCy, WIH OH COCTOHUT U3 MPOAYKTa MOIU(UIIMPOBAHHOTO MOJIEKYJIIPHOTO CUTA B
BOJIOPOAHON (opMe, MONY4EHHOTO MOCPEACTBOM MOIUGUKAIMH 3JIEMEHTOM, NPUYEM 3JIEMEHT
O3Ha4yaeT 3JIEMEHT, HE MPEICTABIAIOLUINA COOOH 3JE€MEHTBI, KOTOPBIE COCTABJISIIOT KapKac
LEOJUTHOTO MOJIEKYJSIPHOTO CUTA; MOMU(DUKANUUA MUPUIAHOM, MOAU(PHUKALNN OPTaHHYECKUM
aMUHOM WM MOIU(UKALNKA XJOPUAHOW COJIBIO AJIKWJIAMMOHMS, W TPH 3TOM MAaTpHLA
MPeACTaBIIeT COOOM ONMH WM HECKOJIbKO MaTepPHANIOB U3 OKCUIA AJTFOMUHUS, OKCUA KPEMHHUS,
KAOJIMH U OKCHJT MATHHSI.

CornacHO BapWaHTy OCYINECTBJICHHS KapOOHHJIUPOBAHUE OCYIIECTBISIIOT B TaKUX
VCIIOBHUSIX, B KOTOPBIX TeMIEparypa peakluu HaxoauTcs B amamna3zoHe or 160 no 280°C,
JaBJICHHE peakluu Haxoautcsi B nuanazone ot 0,5 no 20,0 MIla, oObemMHasi CKOPOCTh BBEICHUS
auMeTriioBoro 3¢upa Haxomutcs B auamnasone ot 0,05 mo 5 gl oy MOJIIPHOE COOTHOIIEHUE

MOHOOKCH/IA yTJIeponia U JUMETHIIOBOrO d¢upa Haxonutcs B auanazone ot 0,08:1 no 0,5:1.
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CornacHo BapuaHTy OCYLIECTBIIEHHUS TeMIlepaTypa peakLHUH HaXOJUTCs B JHMana3oHe OT
170 no 260°C, naBieHwe peakuuu Haxomwrcs B nuamasoHe ot 1,0 mo 15,0 MIla, obbemHas
CKOPOCTh BBEICHHSI TUMETHIIOBOTO d(rpa HaxoauTes B auana3one ot 0,1 go 4,0 gl u MOJIIPHOE
COOTHOIIEHHE MOHOOKCHA YIJIEPOAa U TUMETHIIOBOTO 3dupa Haxoaurcs B quamnasone ot 0,1:1
mo 0,5:1.

IIpumep 1

[Tonydenre MONEKYJISIPHOTO CUTA B BOAOPOIHOH (popme.

Monekynsipaoe CUTO B HaTpueBod ¢Qopme, ykazaHHoe B Tabnmue 1, moaBepraroT
HOHHOMY oOMeHy ¢ mpumeHeHueM NH4NOs, 3aTeM BBICYIIMBAIOT W IMPOKAJIHBAIOT, YTOOBI
NOJYYHUTh MOJIEKYJSIPHOE CUTO B BOAOPOoAHOH Gopme. Hanpumep, THTUUHBINH cIOCOO MOTyYeHUs
MOJIEKYJISIPHOTO CHUTa B BOAOPOAHOH (pOpMeE OCYILIECTBIAIOT CIEIYIOIIUM 00pa3oM: MOpPOIIOK
MoJiekyJsipHoro cura NaMOR 1o0aBisifoT B mpeaBapUTENIbHO MOJMYYEHHBIH BOIHBIA pacTBop 1
Mo/ NH4NO3 B peaktope ruapoTepMalibHOTO CHHTE3a MPH MacCOBOM COOTHOILIEHUU TBEPION
u okunkod (a3, cocraBmsromem 1:10. Peakiupro MOHHOTO OOMEHAa OCYINECTBISIIOT TIPU
temnepatype 80°C B TeueHue 2 4YacoB B YCIOBHUSAX I[EpeMELINMBaHUSA, U MOJydaeMblil B
pe3yabTare MPOAYKT 3aT€M IMOABEPTAIOT BAKYYMHOMY (DHIIBTPOBAHMIO M MPOMBIBAHHIO BOIOM.
ITocne Tpex mociaenoBaTeNbHBIX PEAKILUi HOHHOTO OOMEHa MOJy4aeMblil B pe3yJIbTaTe MPOIYKT
3aTeM BBICYLIUBAIOT Npu TeMiieparype 120°C B TeueHHe HOUM U MPOKAJIUBAIOT MIPU TEMIIEpaType
550°C B Teyenue 4 yacoB, 4TOOBI MONYUUTh OOpasell kenaTenbHOro kartanusaropa HMOR.

ITapameTpbl Ayl MONYYEHHs] MOJEKYJSIPHBIX CHUT B BOJOPOAHOH ¢opme B ciydae
OCTaJIbHBIX MOJIEKYJSIPHBIX CHT, yKa3aHHBIX B Ta0muue 1, SBISIFOTCS TaKUMU JKe, KaKk B
OMMCAHHOM BBIIIE CIIOCO0E, 32 UCKITIOUEHHEM OTJIMYHUS MOJEKYJIIPHBIX CHUT.

@dopmoBaHHBIE 00pa3lbl B BOAOPOAHOH (opMme, copepkaliue MaTPHIY, MOJYYarT
MOCPEICTBOM OKCTPY3HOHHOro (QopmoBanus. Hampumep, TUMUUHBIA crnocod MOIy4eHUs
(hopMOBaHHOTO 0Opa3Ia OCYLUIECTBIIOT CISAYIOMNUM 00pa3oM: TIIATEIbHO nepeMemuBaioT 80 r
Na-MOR u 20 r okcuna agroMUHHS, 3aTEM B cMech A00aBiasaoT 10 Mac.% a30THOM KUCIOTHI U
NEePEMEIINBAIOT, W TIOJyYaeMblli B pe3ysibTaTe NepeMelIaHHblil o0pasen B KOMKOBaTOH (opme
SKCTPYOUPYIOT € TIOMOIIBIO 3KCTpyaepa, mojiydas ¢opMoBaHHbIe JeHTBl. OOpasiel
SKCTPYAUPOBAHHON JIeHThl BbICYLIMBAIOT npu Temneparype 120°C, npokanuBaroT npu
temneparype 550°C B TedueHue 4 4acoB, a 3aT€M HCIOJNB3YIOT B OMHMCAHHOM BBILIE CIIOCOOE
NOJYYEeHUSI MOJIEKYJSIPHOTO CHTa B BOAOPOAHOH (popme, 4ToObI mosyudaTh (HOPMOBAHHBIN
oOpazelr B BOMOPOAHOH GopMe, comepKaIiuii MaTPHUILY.

ITapameTpbl monydeHus: 0Opa3lOB B BOXOPOXHOHN (opme, comepKaimux MaTpHLy, IJis

OCTAJIbHBIX MOJICKYJIAPHBIX CHT, YKA3dHHBIX B Ta6m/1ue 1, ABJIAIOTCA TaKHUMH K€, KaK B



15
OIMUCAHHOM BBIIIC CHOCO6€, 3a HUCKJIIOYCHHUEM OTJIUYUA TUIIA MOJICKYJIIPHOTO CUTAa W THIIA
MaTpPHULIBI.
dopme:
10 v ofpasua B

[Monydyenre MoOAU(PUIMPOBAHHBIX MHPUAMHOM OOpaslOB B BOJOPOIHOU
TUMMAYHBIA CHOCOO TONydeHUsT OCYIIECTBISIOT CIAENYIOIINM 00pasom,
BOIOPOAHOW (hopMe 3arpykatoT B TpyOdHaThIi peakTop, TOCTENEHHO HATrPEeBalOT MO
temmeparypsl 550°C B aTMocdepe a3oTra mpu CKOPOCTH MOTOKA, cocTapjsiroineit 100 mu/mMuH,
BBIICPIKUBAIOT B TeueHHWe 4 YacOoB U MOABEPraloT oOpadOTKe NHPUAMHOM, TNEPEHOCHMBIM
azotom, mipu temmeparype 350°C B TeueHue 4 4acoB, YTOOBI MOJNydHaTh MOIH(PUIMPOBAHHBIE
nupuauHOM  oOpasnel.  OOpasubl  obo3Hauensl H-M'-py, rme M' mnpexacrasnser coboit
HAMEHOBaHUE MOJIEKYJISIPHOTO CHTA.

[Mapametpbl nisi mojydeHus: MONU(UIIMPOBAHHBIX MUPUINHOM MOJIEKYJSIPHBIX CHT B
Cllydae OCTaJIbHbIX MOJIEKYJISIPHBIX CHUT, YKa3aHHBIX B TaOmuie 1, SBISIOTCS TaKUMH K€, KaK B
OMUCAHHOM BBIIIE CIIOCO0E, 32 UCKITFOUEHUEM OTJINYHS MOJIEKYJISIPHBIX CHUT.

B Tabnuue 2 mpeacraBieH psin oOpasloB, MOJTYYEHHBIX COTJIACHO OMHCAHHBIM BBIIIE
crioco0am.

Tabmuna 2. HoMepa u cocTaBbl OJYYEHHBIX 00Pa3IOB

Howmep Karammsarop |CootHomenue Si/Al|Coxcprxanuc Tun maTputs! Concpxanne
KaTaJIH3aTopa MOJICKY JSIPHOTO CHTA [MOJCKYJIIPHOTO CHTA MATPHLIBI
1# H-MOR 6,5 100 mac.% - 0%
24 H-MOR 6,5 50 mac.% Oxcun  kpemaus  +|50 mac.%
OKCHI aJIOMHHHA +
OKCHA MAarHus
(Maccosoe
cooTHomcHuUe 2:2:1)
3# H-MOR 15 80 mac.% Oxcu amoMuHHA 20 mac.%
4# H-ZSM-35 79 80 mac.% Kaomn 20 mac.%
S# H-ZSM-5 50 70 mac.% Oxcu amoMuHHA 30 mac.%
o# H-EMT 4 80 mac.% Oxcu amoMuHHA 20 mac.%
T# H-EMT 25 80 mac.% Oxcu amoMuHHA 20 mac.%
8# H-EU-12 10 80 mac.% Oxcu amoMuHHA 20 mac.%
o H-MCM-65 (50 80 mac.% Oxcu amoMuHHA 20 mac.%
10# H-MCM-35 |100 90 mac.% Oxcu amoMuHHA 10 mac.%
11# H-MOR-py |15 80 mac.% Oxcu amoMuHHA 20 mac.%
124 H-EMT-py 25 80 mac.% Oxcu amoMuHHA 20 mac.%
13# H-Fe-MOR  |16,5 100 mac.% - 0%
14# H-Cu-MOR 16,5 100 mac.% - 0%
15# H-Ag-MOR |16,5 100 mac.% - 0%
16# H-Ga-MOR 16,5 100 mac.% - 0%
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IIpumep 2

HobGasmsror 100 r monekymsipaoro cura Na-MOR (Si/Al = 15), cootsercTBeHHO, B 1000
MJI BOAHOrO pactBopa 0,5 MOJNB/I XJIOpHIA TETPASTHIIMETHJIAMMOHHS, BOJHOTO pPacTBOpa
xjopuaa (PeHUITPUMETHIAMMOHHS, BOIHOIO PacTBOpa XJIOpUAA OEH3WITPUMETHIAMMOHUS,
BOJHOIO pacTBopa OpoMuaa OEH3MNTPUMETHJIAMMOHHS, BOJHOTO pacTBopa Homuaa
OCeH3MNTPUMETUIIAMMOHMS, a 3aTeM obpadaTeiBatoT npu Temneparype 80°C B TeueHne 4 4acos.
ITocne 3aBepiueHUs] CIEOYIOIUX CTAAuil (UIBTPOBAHMS U BBICYLIMBAHUS OIMCAHHBIA BBIIIE
NPOLECC HOHHOTO OOMEHa OCYIIECTBIAIOT IATh pa3. 3aTeM NoJy4aeMble B pe3ysbTaTe oOpasLpbl,
COOTBETCTBEHHO, N00aBysitoT B 1000 mut BomHOTO pactBopa (,7 MOJB/J IABEJIeBOW KUCIOTHI U
BbIIEPKUBAIOT Npu Temrepatype 60°C B TeueHue 3 4acoOB ANl OCYILECTBJEHUs] KUCJIOTHOMN
oOpabotku. Ilocne 3aBeplieHus] CIEAYIOIIMX CTaguil (UIBTPOBAHUS M BBICYIIMBAHUS
OTHCAHHBIN BBIIIE MPOLECC KUCIOTHON 00padOTKH OCYLIECTBIIAIOT TP pas3a. 3aTeM Moy4aeMbie
B pe3yibTare o0Opaslbl, COOTBETCTBEHHO, 00pabaThIBAIOT B BO3AYINHOW aTtMocdepe C
KOHLIEHTpaluei mapa, cocrasisitoment 10%, npu temneparype 650°C B Teuenue 4 yacoB. 3aTem
oOpasupl, TMOJy4aeMble B pe3yJbTaTe BBICOKOTEMIEpPATYpHOH W mapoBoil 0Opadorkw,
COOTBETCTBEHHO, BblaepskuBaroT B 1000 Ma BogHOro pactsopa 1 MoJb/a1 HUTpaTa aMMOHUS TPU
temneparype 70°C B TeueHume 4 4YacoB ANl OCYINECTBJIICHHUS HMOHOOOMEHHOH 00paloTkm ¢
NPUMEHEHHEM pacTBOpa HHTpata amMMmoHus. Ilocne 3aBeplieHus CTaguil TPOMBIBAHUSA U
BBICYIIUBAHMS MTPOLIECC NOHOOOMEHHOM 00pabOTKH ¢ MPUMEHEHHEM PACTBOPa HUTPATa aMMOHUS
OCYLIECTBIISIIOT TPHU pas3a. 3aTeM MojydaeMble OOpaslibl, COOTBETCTBEHHO, NMPOKAIUBAIOT NPHU
temneparype 550°C B Teuenne 4 4acoB B BO3AYLIHOH armocdepe, monydas karaiamsarop 17#,
karanuzarop 18#, katanuzarop 19#, karanuzarop 20# u katanuzarop 21#, COOTBETCTBEHHO.

IIpumep 3

10 r monyuennoro B npumepe 1 obpaszua HMOR (Si/Al = 6,5) nocreneHHO HarpeBaroT A0
temneparypsl 550°C npu ckopocTH nmoToka, cocrasisitomnei 100 min/MuH B atMocdepe a3ora, u
BBIIEPKUBAIOT B TeueHHEe 4 YacoB, a 3aTeM OCYLIECTBISIOT OOpalOTKy ¢ MNpUMEHEHHEeM
TPUMETWJIAMHHA, TEPEHOCHMOIO a30TOM, W TETPA3TUIAMMOHHMSA, IIEPEHOCHMOTO a30TOM,
COOTBETCTBEHHO, npu Temmeparype 200°C B TeueHue 4 4HacoB, moyydas MOAH(DUIMPOBAHHBIE
OpraHMYeCKUM aMUHOM KaTanu3atop 22# u katanuzatop 23#, COOTBETCTBEHHO.

Karanuruieckue SKCIUTyaTallMOHHBIC XapPaKTEPUCTHKHU BBILICY TTOMSTHY ThIX
KaTaJIN3aTOPOB UCCIIEAYIOT B CIENYIOIUX YCIOBHSAX.

10 r karanuzaTopa 3arpy’kal0T B PEAKTOP C HEMOABMIXKHBIM CJIOE€M, HMMEIOILINI
BHYTpPEHHHUI1 aAuaMeTp 28 MM, B KOTOPOM TeMIleparypy mnosblmatoT Ao 550°C mpu ckopoctu
HarpeBaHusi, cocrapisitomeii S°C/muH, B aTMocdepe a30Ta, U BbIAEPIKUBAIOT B TeUeHUE 4 4acoB.

3arem Temmneparypy cHrkaroT 10 250°C B atMocdepe a3ora. JlapieHue B peaKkIMOHHON crcTeMe
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yBenuuuBatoT 10 5 Mlla ¢ npumenennem CO. UcxoaHbie MaTepuanbl sl pEaKLUH MPOITyCKA0T

yepe3 CIIOH Karanmsaropa ceepxy BHU3. OOBeMHash CKOPOCTh BBEACHHs IMMETHIIOBOTO 3(upa

cocrapysier 1,50 4. MonsipHOE COOTHOIIEHHE MOHOOKCHA yIrepoia U JAMMETHIOBOTo >dupa

cocrapisieT 0,45:1, u UCXOnHBIN ra3, coaepKalui MOHOOKCHU yIJIepona, HE COAEPKUT APYTUX

razoB. Temmeparypa KaTtaquTuueckoi peaxkuuu coctasisieT 250°C, U NpOAOKUTENBHOCTD

peaKnu COCTABISIET 2 yaca, pe3ysIbTaThl pEakluy MpencTapieHsl B Tabmuue 3. Katanurudeckue

pesyabTaThl Kartamuzatopa 11# kapOOHMIMpPOBaHMS IUMETHIIOBOTO 3(Hpa TpU pa3IUIHON

MPOAOKUTEIFHOCTH padOThI PEACTABJICHBI B Ta0HIIE 4.

Tabmuua 3. Pe3synbraThl peakuuu pa3IMYHBIX KaTaJIW3aTOPOB KapOOHMUIIMPOBAHUS

TUMETHIIOBOTO dupa

Karammsarop |Crenenp mpeBpamcHus|CtencHs — mpeBpanicHUsA | CeICKTHBHOCTD 1o | CeICKTUBHOCTD o
CO (%) JUMETHIIOBOTO 3(upa|0THOMICHHUIO K|OTHOIICHHUIO K IPYTHM
(%) Merunauerary (%) npoaykram (%)
1# 71,5 35,8 99,9 0,1
2# 473 23,7 99,8 0,2
3# 62,1 31,1 99,5 0,5
4# 44.5 22,3 99,3 0,7
S# 27,5 13,8 99,6 0,4
6# 76,9 38,5 99,5 0,5
TH# 65,9 33,0 99,6 0,4
8# 38,3 19,2 99,5 0,5
o# 24,2 12,1 92,6 7.4
10# 36,8 184 94,5 5,5
11# 98,8 49,5 99,9 0,1
12# 98.5 494 99,2 1,7
13# 57,6 28,9 98,4 1,6
14# 52,1 26,1 97,5 25
15# 55,6 27,9 98,8 1,2
16# 53,8 27,0 90,8 9,2
17# 96,5 49,9 98,9 1,1
18# 97,5 49,9 98,9 1,1
19# 97,5 49,9 98,9 1,1
20# 97,6 49,9 98,9 1,1
21# 98,1 50,0 98,7 1,3
22# 52,3 26,0 98,7 1,3
23# 56,8 284 98,7 1,3

Tabmuua 4. Karanutudeckue pe3yibraThl Karajm3aropa 11# xapOoHMIMpOBaHUS

TUMETHIIOBOTO dupa

ITpo 0 KUTENBHOCTD

CreneHp

Crenerr  mpeBpameHust|CSICKTHBHOCTD

10| Ce IeKTHBHOCTD o
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peaxun (1) npespammeHust CO (%) | auMeTunoBoro  3(upaloTHOIMCHAIO K|OTHOIICHUIO K APYTUM
(%) Merunauerary (%) |npoxykram (%)
2 98,8 49,5 99,9 0,1
200 98,7 49,5 99,9 0,1
1000 98,5 49,4 99,9 0,1
4000 98,3 49,3 99,7 0,3
6000 97.9 49,1 98,6 1,4
8000 96,9 48,6 97,5 2,5
IIpumep 4

PesynbraTel peakiuy KapOOHWJIMPOBAHHUS AUMETHJIOBOTO 3(upa MpU  Pa3IHMIHBIX
TeMIlepaTypax peakLuu

10 r karamuzatopa 17# 3arpyKarOT B PEAKTOP C HEMOABIKHBIM CIIOEM, HMMEIOIIHI
BHyTpeHHUI1 nuametp 28 MMm. Temmneparypy noseimatroT 10 S50°C npu ckopocTH HarpeBaHus,
cocrapysiromeit 5°C/mMuH, B armocdepe a3oTa, W BBIAEPKUBAIOT B TeueHue 4 4acoB. 3areM
TEMIEpPaTypy CHIKAIOT [0 TEeMIepaTtypbl peakuun B arMmocdepe aszora. /JlaBieHue B
peakunoHHOHN cucteMe yBenuuusaroT 10 5 Mlla ¢ nmpumenenuem CO. HMcxonHble MaTepuabl
IUI peakUUH TPOIYyCKAIOT dYepe3 CJIOH Kartanuszartopa cBepxy BHHU3. OOBEMHass CKOPOCTb
BBEIEHHs JUMETHIOBOrO >bupa cocTapnser 1,50 4!, MossipHOe COOTHOLIEHHE MOHOOKCHA
yriepoga U auMeTwioBoro s¢gupa cocraBmier (,45:1, W HCXONHBIA Ta3, COAEPIKALIHUMA
MOHOOKCHJ YTJepoaa, HE COAEPKUT APYTrux rasos. Temmeparypa peakmuu coctasisier 150°C,
160°C, 170°C, 200°C, 230°C, 240°C, 260°C, 280°C u 300°C, coorBeTcTBeHHO. Pesynbprarhl
OCYIIECTBJICHUS KaTATUTUIECKON peakiuu B TeueHre 100 4acoB mpeacTaBjieHbl B TaOmuIe 5.

Tabnuua 5. Pe3yapTaTel peakiyy npy pasIduHbIX TEMIIEPATYPax peakLuu

Temmepatypa Ha BIIyCKE peakTopa 150 (160 |170 |200 |230 240 (260 |280 |300

CreneHs MPSBPAIICHHA AUMCTHIIOBOTO 3(upa (%) 1,0 13,5 (7,9 (21,2 |38,2(42,6 |45,2 |47,8|49,9

Crenens npeppameHut CO (%) 2,0 17,0 [15,7]42,1 [76,0[85,2 [90,4 |95,6(99,9

CCCKTHBHOCTE TI0 OTHOIICHUEO K MeTHIALCTATY (%) 97,5197,7 197,8|99,7 99,5|99,1 (99,3 {99,5|99,1

CCCKTHBHOCTD IO OTHOIICHHIO K APYTHM MPoayKTaMm (%) 2,5 12,3 12,2 10,3 10,5 10,9 10,7 10,5 10,9
IIpumep 5

PesynbraTel peakiuy KapOOHWJIMPOBAHHUS AUMETHJIOBOTO 3(upa MpU  Pa3IHMIHBIX
JABJICHUSIX PEAKLIUHU MPECTABICHBI HIDKE.

10 r karamuzatopa 17# 3arpyKarOT B PEAKTOP C HEMOABIKHBIM CIIOEM, HMMEIOIIHI
BHyTpeHHUI1 nuametp 28 MMm. Temmneparypy noseimatroT 10 S50°C npu ckopocTH HarpeBaHus,
cocrapysiromeit 5°C/mMuH, B armocdepe a3oTa, W BBIAEPKUBAIOT B TeueHue 4 4acoB. 3areM
temneparypy cHmxkaroT 1o 220°C B armocdepe azora. [lapneHue B PEaKIMOHHON cHCTEME
yBennunBaroT 10 5 Mlla ¢ npumenennem CO. Mcxoanble MaTepuabl sl pEaKUH MPOITyCKAIOT

yepe3 CIIOH Karanmsaropa ceepxy BHU3. OOBeMHash CKOPOCTh BBEACHHs IMMETHIIOBOTO 3(upa
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cocrapysier 1,50 4. MonsipHOE COOTHOIIEHHE MOHOOKCHA yIrepoia U JAMMETHIOBOTo >dupa
cocrapisieT 0,45:1, u UCXOnHBIN ra3, coaepKalui MOHOOKCHU yIJIepona, HE COAEPKUT APYTUX
ra3oB. [asnenue peakuun cocrasisier 0,5 Mlla, 1 MlIla, 6 MIla, 10 MIIa, 15 MIla, 20 MIla u
25 MIla, coOTBETCTBEHHO. Pe3ynpTaThl OCYLIECTBICHHS KATAIUTHUYECKOH PEakInH B TeUEHHE
100 wacoB npencrapiieHbl B Tabsule 6.

Tabnuua 6. Pe3ynbpraTel peakiuy Npy pa3IuYHbIX JABICHUSIX PEaKIUU

Hasnenue peaxuun (Ml1a) 05 |1 6 10 |15 |20 |25

CreneHs MPSBPAIICHHA AUMCTHIIOBOTO 3(upa (%) 52 19,2 (29,8 |136,6/41,5 |43,5(45,8

Crenens npeppameHut CO (%) 10,4 |18,3 |59,3 [72,8|82,3 |87,092,0

CCCKTHBHOCTE TI0 OTHOIICHUEO K MeTHIALCTATY (%) 97,8 (98,7 199,9 199,9(99,9 (99,9(99,9

CCCKTHBHOCTD IO OTHOIICHHIO K APYTHM MPoayKTaMm (%) 22 (1,3 10,1 0,1 (0,1 (0,1 (0,1
IIpumep 6

Pesynbratel peakumu KapOOHWJIMPOBAHUS JUMETHJIOBOTO 3(uUpa TpPHU Pa3THIHBIX
O0BEMHBIX CKOPOCTSIX JUMETUJIOBOTO 3(pUpa MpenCTaBIeHbI HILKE.

10 r karamuzatopa 17# 3arpyKarOT B PEAKTOP C HEMOABIKHBIM CIIOEM, HMMEIOIIHI
BHyTpeHHUI1 nuametp 28 MMm. Temmneparypy noseimatroT 10 S50°C npu ckopocTH HarpeBaHus,
cocrapysiromeit 5°C/mMuH, B armocdepe a3oTa, W BBIAEPKUBAIOT B TeueHue 4 4acoB. 3areM
Temneparypy cHmwxkaroT 1o 235°C B armocdepe azora. [laBneHue B PEaKIMOHHON cHCTEME
yBenmuuBaroT 10 8 Mlla ¢ npumenenuem CO. HcxomHbie MaTepuaibl Isl peaKIUH MPOMYCKAIOT
4yepes CJIOW Karaju3aTopa CBEpXy BHHM3. MOJSIpHOE COOTHOIIEHWE MOHOOKCHAA yriepona U
auMeTHIIoBOro 3upa cocrasysier 0,45:1, UCXOMHBIN Ta3, COAEPKAIUI MOHOOKCH YIIIepoaa, He
CONIEP’KUT APYTHUX Tra30B, U OOBEMHAsl CKOPOCTh BBEACHHS JUMETHJIOBOTO 3(Hpa COCTaBISIET
0,05 a', 0,1 u', 02 u', 0,35 g, 1 v, 25 v, 4 v' u 6 g, coorBeTCTBEHHO. PesynbratTsl
OCyIIeCTBIIeHUs peakiuu B Tedenrne 100 yacoB nmpeacrapyieHbl B Tabuie 7.

Tabnuua 7. Pe3ynbTaTel peakunuy NpH Pa3IMIHBIX OOBEMHBIX CKOPOCTSIX AUMETHIIOBOTO

a¢upa

O0BeMHAA CKOPOCTh BBEICHHA JUMETHIOBOTO 3(upa (u!) 0,05 10,1 10,2 0,35 |1 25 |4 |6

CreneHs MPSBPAIICHHA AUMCTHIIOBOTO 3(upa (%) 50,0 [50,0/50,0 (50,0 |47,9 |27.8 [12,5]6,3

Crenens npeppameHut CO (%) 100 (100 (100 |100 [95.4 |55,26(24,8|13,6

CCCKTHBHOCTE TI0 OTHOIICHUEO K MeTHIALCTATY (%) 97,6 198,6/99,2 (99,9 (99,8 (99,2 [98,7]98,5

CCCKTHBHOCTD IO OTHOIICHHIO K APYTHM MPoayKTaMm (%) 24 11,4108 (0,1 (0,2 (0,8 (1,3 |1,5
Ipumep 7

Pesynbratel peakumu KapOOHWJIMPOBAHUS JUMETHJIOBOTO 3(uUpa TpPHU Pa3THIHBIX
MOJISIPHBIX COOTHOIIIEHUSIX MOHOOKCH/IA YIIIepoia U TUMETUIIOBOTO 3(hupa mpeCTaBIeHbl HIDKE.
10 r karamuzatopa 17# 3arpyKarOT B PEAKTOP C HEMOABIKHBIM CIIOEM, HMMEIOIIHI

BHyTpeHHUI1 nuametp 28 MMm. Temmneparypy noseimatroT 10 S50°C npu ckopocTH HarpeBaHus,
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cocrapysiromeit 5°C/mMuH, B armocdepe a3oTa, W BBIAEPKUBAIOT B TeueHue 4 4acoB. 3areM
Temneparypy cHmwxkaroT 1o 235°C B armocdepe azora. [laBneHue B PEaKIMOHHON cHCTEME
yBenmuuBaroT 10 8 Mlla ¢ npumenenuem CO. HcxomHbie MaTepuaibl Isl peaKIUH MPOMYCKAIOT
yepes CJION KaTanusatopa cBepxy BHU3. OOBEMHasi CKOPOCTh BBEINEHUS JTHMETHUJIOBOTO 3dupa
cocrasnsger 1,0 u™l. MCXONHBIN ra3, comepKaluii MOHOOKCHJ YIIIEPOaa, He COMEPKHT APYIHX
ra3oB. MoJisipHbIe COOTHOIIEHUST MOHOOKCHJA YTrjepona U AUMETHIIOBOrO 3(Upa COCTaBJISIFOT
0,05:1, 0,08:1, 0,1:1, 0,2:1, 0,45:1, 0,48:1, 0,498:1, 0,5:1, coorBercTBeHHO. Pe3ynbrars
OCyIIeCTBIIeHUs peakuu B Tedenrne 100 yacoB nmpeacTapyieHbl B Tabiuie 8.

Tabmua 8. Pe3ynbTaThl peakuul MPU  Pa3IUYHBIX  MOJSIPHBIX  COOTHOIICHHSIX

MOHOOKCHA YIJIEpOAa U AUMETHIIOBOTO 3dupa

MonsgpHOoe COOTHOLIEHHE MOHOOKcHaa yriuepoga u|0,05:1(0,08:1|0,1:1 |0,2:110,45:1]0,48:1|0,498:1 |0,5:1

JUMCTHIIOBOTO d(upa

CreneHs IpeBpALICHUST MOHOOKCHA YIyiepoaa (%) 89,7 (90,2 90,6 92,9 93,8 (94,6 (97,8 98,1

CreneHs MPSBPAIICHHA AUMCTHIIOBOTO 3(upa (%) 4,5 (7,2 19,06 (18,6 (42,1 |45,5 |48,7 49.0

CCCKTHBHOCTE TI0 OTHOIICHUEO K MeTHIALCTATY (%) 99,3 199,3 (99,3 (99,4 |199,4 (99,3 |99,4 99,3
IIpumep 8

PesynbraTel peakummu KapOOHMJIMPOBAHMUS TUMETWIOBOrO 3¢upa ¢ NpUMEHEHHEM
HCXOIIHOTO Ta3a, CoAep Kalero MOHOOKCH YIJIEpOia U MHEPTHBIN a3, MPeACTABICHBI HUXKE

10 r karamuzatopa 13# 3arpykarOT B PEAKTOP C HEMOABIKHBIM CIIOEM, HMMEIOIIHI
BHyTpeHHUI1 nuametp 28 MMm. Temmneparypy noseimatroT 10 S50°C npu ckopocTH HarpeBaHus,
cocrapysiromeit 5°C/mMuH, B armocdepe a3oTa, W BBIAEPKUBAIOT B TeueHue 4 4acoB. 3areM
Temneparypy cHmwxkaroT 1o 235°C B armocdepe azora. [laBneHue B PEaKIMOHHON cHCTEME
ysenuuuBatoT a0 10 MIla ¢ npumenenunem CO. Hcxopnele Marepuanbl AN peakLUd
NMPONYCKAOT uepe3 CJIOH Kartamuzaropa cBepxXy BHU3. OOBeMHas CKOPOCTb BBEIACHUS
mumeTunosoro 3dupa cocrasuster 1,0 ul. Mcxonnslii ras, comepKamuii MOHOOKCHJ YITIEpONa,
CONIEP’KUT WHEPTHBIN Ta3. MomsipHoe cootHomenne DME/CO mpencraBneHo B tabmwuie 9.
Cornacao cootHomeHuro DME/CO peryaupyoT KOJUYECTBO HCXOAHOTO ras3a, COAEp KaIlero
MOHOOKCHJ yrjepoaa. Pe3ynbTaTel OCylIecTBIeHUs peakuuu B TeueHue 100 dacoB ¢
NPUMEHEHUEM Pa3JIMYHBIX HHEPTHBIX ra30B MPENCTaBJIEHb! B TA0IUIE 9.

Tabmuna 9. PesynbprarThl peakiuu ¢ MPUMEHEHHEM HCXOIHOTO Tasa, COAepIKallero

MOHOOKCHJI yIJIEPOJa U UHEPTHBIN ras

Ucxoxmerii  ra3, coaepkammii  MoHookcuna|CootHomeHue |CTeTcHb Crenenp CeneKTHBHOCTD
yriaeposa CO/DME MPEBPALICHHA |IPEBPALICHAA ([0 OTHOLICHHIO K
JHMETHIIOBOTO [MOHOOKCHIA |METHJIALETATy

a¢upa (%) yraepona (%) (%)

O6BpemHOC comepkanue | OOBEMHOS
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HHEPTHOTO rasa (%) coAcp KaHue (60
(%)
85 (Ny) 15 0,3 17,6 58,6 99,8
70 (N>) 30 0,3 25,8 86,0 99,8
28(N)+5(CO+10(Ar)+7(H2)|50 0,3 29,5 98,3 99,5
IIpumep 9

10 r xatanusatopa 17# 3arpy’kar0T B peakTop C NCEBAOOXKIKEHHBIM CIOEM U PEAKTOp C
MONBI)KHBIM CJIOEM, COOTBETCTBEHHO. TemmepaTypy mnoBbimaroT g0 S550°C mpu ckopocTu
HarpeBaHusi, cocrapisitomeii S°C/muH, B aTMocdepe a30Ta, U BbIAEPIKUBAIOT B TeUeHUE 4 4acoB.
3arem Temmneparypy cHrkaroT 1o 240°C B atMocepe a3ora. JlapeHue B peakIMOHHON crcTeMe
yBennunBatoT 10 8§ MIla ¢ nmpumenennem CO. OObeMHast CKOPOCTb BBEACHHUS TUMETHIIOBOTO
s¢upa cocrasmser 1,50 ul. MonspHOe COOTHOIIEHHE MOHOOKCHIA YIIEpOaa M JUMETHIOBOTO
a¢upa cocrasisier (0,45:1, u UCXOAHBIN Ta3, COAEpPKAIIMI MOHOOKCH]] yIepoaa, He CONEPIKHUT
OPYTUX Ta30B. Pe3ynbpTarhl OCYIIECTBIEHHUsS KAaTAJIUTHUECKOW peakiuu B TeueHue 100 uacos
npeacTaBieHsbl B Ta0nume 10.

Tabnuua 10. Pe3ynbTaThl peakiiuu B peakTopax pa3IndHbIX THIIOB

Tum peakropa Cremenp  mpespamenusa|CrencHp npesparneHus|CeIeKTUBHOCT TI0
JAMCTHIIOBOTO 3(upa|MOHOOKCHAA YTICPOIA|OTHOIICHUIO K
(%) (%) Merunauerary (%)

PeakTop C NCEBAOOKUKEHHBIM CIOEM 48,0 95,9 99.8

PeakTop ¢ mOABHKHBIM CIIOEM 46,9 93,8 99,8

IIpuBeneHHbIe BbIIE MPUMEPHI MPEACTABISIIOT COOON JIUIIb MJUTFOCTPAIUH, KOTOPhIE HE
OTPAaHWYUBAIOT HACTOSINYIO 3asBKy B Kakoh-mubOo Qopme. JoObie w3MEHEHHS WIH
Monu(pUKaAK, TPOU3BEICHHbIC CIENHATUCTAMA B JaHHOH O0JIaCTH TEXHUKHM HAa OCHOBAHUU
TEXHUUYECKOTO CONEP KaHMUs, IPUBEICHHOTO BbIIIE, 03 OTKIIOHEHHSI OT UAEH HACTOSIIEH 3asBKH,
MPEACTABIAIOT COOOW 3KBUBAJICHTHBIE TPUMEPHI, KOTOpbIE HAXOASTCS B Mpeneiax odbema

HACTOSLIEH 3asiBKU.
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DPOPMVYJIA H3OBPETEHUSA

1. Cnoco® monyueHusi MeTHIaLeTaTa KapOOHWIMPOBAHHWEM AMNMETHIOBOrO 3dupa
BKJIFOYAIOLTHI BBEJEHHE TUMETHIIOBOTO 3()Upa M HCXOAHOTO Ta3a, COAEPIKaIllero MOHOOKCHI
yIiepoaa, B PEakTop, COAEPIKALIUI TBEPABIA KHCIOTHBIA KaTaTU3aTOp, ISl OCYINECTBJICHUS
pEaKIHH C MOTyuYeHHEeM METHIIAIeTaTa;

IPU 3TOM MOJISIPHOE COOTHOIIEHHE MOHOOKCHIA YIJIepoAa W IUMETHIIOBOTO 3dupa
Haxomurces B puanasone ot 0,05:1 mo 0,5:1.

2. Cnocod mo m. 1, B KOTOPOM MOJIIPHOE COOTHOIIEHHE MOHOOKCHAA YIJIepona H
IUMETHIIOBOTO ddupa Haxonutcs B auanazone ot 0,08:1 no 0,5:1.

3. Cnoco® mo m. 2, B KOTOPOM MOJSIPHOE COOTHOLIEHHE MOHOOKCHIA yriepoia Hu
TUMETHIIOBOTO ddupa Haxoautcs B nuanazone ot 0,1:1 no 0,5:1.

4. Cnocod mo m. 1, B KOTOPOM HCXOIHBIN ra3, COAEpKallWii MOHOOKCHI YIJepoia,
comepxut oT 15% no 100% MoHOOKCHIA yriieposaa o o0beMy.

5. Cnocod mo m. 1, B KOTOPOM HCXOAHBIA Ta3, COAEpKAIUNA MOHOOKCHUJ YTIJepona,
JOTIOJHATEIBHO COAEPIKUT MO MEHbIIEH Mepe OAMH ra3 W3 BOAOPOIA, a30Ta, refiusi, aproHa,
IVOKCUA YIIIEPOaa, METaHa 1 3TaHa.

6. Criocod 1o 1. 1, B KOTOPOM TBEpABIH KUCIOTHBIA KaTAJIN3aTOP MpencTaBisieT coboi mo
MEHbIIEH Mepe OJJMH U3 KaTaJH3aTOPOB KapOOHMIUPOBAHUS TUMETUIIOBOTO upa.

7. Criocob o 1. 1, B KOTOpPOM TBEPbIi KHUCIOTHBINA KaTaIU3aTOP COAEPIKHUT MO MEHBIIEH
Mepe OIHO MOJICKYJIIPHOE CHUTO M3 LIEOJUTHOIO MOJIEKYJIIPHOTO CHTa M MOAM(DHULIMPOBAHHOTO
LIEOJIUTHOTO MOJIEKYJISIPHOTO CUTA;

NpUYeM THUN KapKaca LEOJUTHOrO MOJIEKYJIIPHOTO CHTAa NPEACTABJIAeT COOOW ONUH THIT
u3 FER, MFI, MOR, ETL, MFS, MTF u EMT; u moaudukanus o3Ha4aeT MOAU(PUKALUIO 110
MEHBIIEH Mepe OJHUM 3JIEMEHTOM, IIPHU 3TOM 3JIEMEHT O3HA4YaeT 3JIEMEHT, He TPEACTaBISIOINI
COOOH 3JEMEHTBI, KOTOpbIe COCTABIIIIOT KapKac ILEOJIMTHOIO MOJIEKYJSIPHOTO — CHTa;
MOMU(MUKAIMIO  MUPUIAWHOM, MOIH(PUKAIMIO OpPTaHUYeCKUM  aMHHOM, MOIH(PHUKAIHUIO
raJIOTeHUTHON COJIBIO AJIKMJTAMMOHWUSI, KHCJIOTHYEO 00paboTKy, MapoByr 00padOTKy M PeaKIHio
oOMeHa ¢ HOHAMHU aMMOHUSI.

8. Croco® mo m. 7, B KOTOPOM LIEOJUTHOE MOJIEKYJIIPHOE CHUTO MPEACTABISsIET COOOM
LIEOJIUTHOE MOJIEKYJSIPHOE CUTO B BOJOPOIHOH (opMme.

9. Croco®6 mo m. 8, B KOTOPOM COAEp)KaHHE LIEOJUTHOTO MOJEKYJSIPHOTO CHTa B
BOJIOPOAHOMN (popMe B TBEPIOM KHCIOTHOM KAaTaJIM3aTOpe HAXOMUTCS B quamna3oHe ot 10 mac.%

o 100 mac.%.



23

10. Croco® mo m. 8, B KOTOPOM COAEp)KaHUE LEOJUTHOTO MOJIEKYJISIPHOIO CHUTa B
BOJIOPOAHOMN (popMe B TBEPIOM KHCIOTHOM KAaTaJIM3aTOpe HAXOMUTCS B quamna3oHe ot 10 mac.%
10 95 mac.%.

11. Croco0 1o 1. 8, B KOTOPOM TBEPABII KUCIOTHBINA KaTaIU3aTOP COAEPKHUT MATPHULLY; U
MaTpHIa MPENCTaBIsAeT COOON MO MEHbIIEH Mepe OJUH MaTepHall U3 OKCHIA aJIFOMUHMSI, OKCU/IA
KPEMHUS, KAOJIHA U OKCHIa MarHusl.

12. Cnocob no 1. 1, B KOTOPOM PEaKkTop MPEACTABISIET COOOH peakTop, BHIOPAHHBIA U3
peakTopa ¢ HEMOIBIKHBIM CJIOEM, pPEaKTopa C TOABIDKHBIM CIIOEM U peakTopa C
TNICEBIIOOKIKEHHBIM CIIOEM.

13. Crocob mo m. 1, B KOTOPOM pEaKIMIO OCYIIECTBJIAIOT B CIEAYIOIIUX YCIIOBHSIX:
TeMmreparypa peakuuu Haxoautcss B auanazone ot 150°C nmo 300°C, naBneHue peakuuu
HaxoauTcs B auamasoHe ot 0.5 mo 25,0 MIla, u oObeMHasi CKOPOCTh AUMETHIIOBOTO 3(dupa
HaxomuTcs B auamasone ot 0,05 u! 1o 6 ul.

14. Cnocob mo m. 13, B KOTOpOM TeMIieparypa peakind HAXOIUTCS B JHANA30HE OT
160°C mo 280°C.

15. Cnocob mo m. 14, B KOTOpOM TeMIiepaTrypa peakiWd HAXOIUTCS B JHANA30HE OT
170°C mo 260°C.

16. Cniocob o m. 13, B KOTOPOM JaBJIEeHUE PeaKIi HaxoauTcst B quamna3one ot 0,5 MIla
o 20,0 MITa.

17. Cnoco0 o 1. 16, B KOTOPOM AaBlI€HHE peakH HaXoAuTCs B auana3one ot 1,0 MIla
o 5,0 MlITa.

18. Crocod mo m. 13, B KOTOpOM 00BEMHAsI CKOPOCTh JUMETHUIIOBOTO 3(Upa HAXOAHUTCS B
nuamasone ot 0,2 u! 10 6,0 u’l.

19. Crocod mo 1. 13, B KOTOpOM 00BEMHAsI CKOPOCTh JUMETHUIIOBOTO 3(Hpa HAXOAHUTCS B
nuamasone ot 0,1 u!' o 4,0 ul.

20. Criocob mo 1. 19, B KOTOpOM 00BEMHAsI CKOPOCTh TUMETHIIOBOTO 3(hUpa HAXOIUTCS B

nuamasosre ot 0,35 u! 1o 4,0 ul.
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