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AHHOTamusi: B craThe mpencTaBieHbl Pe3yIbTaThl HCCICAOBAHUN T10
pa3pabOTKe KaTaau3aTopoB JJIs THIPOOOIArOpaKUBaHUS YTIICBOTOPOIHBIX (PpaKITuil.
B kadecTBe akTMBHOTO KOMIIOHEHTa KaTalU3aTOPOB HCIOJ30BaJUCh HUKEJICBBIC
CIUTaBBI C MOJIMOJICHOM WJIH XpOMOM. J[J1s1 TOBBITIICHUS] aKTHBHOCTH KaTaln3aTOPOB B
pEeaKIMM TUIPOTEHOJIN3a Cepa- U a30TOPTraHUYECKUX COCIMHEHUN B HUX BBOJWIKCH
HIEJIOYHBIE METAJIBI.

KiioueBbie cJI0Ba: Karanu3zarop, KaTaJIMTUYECKUE CUCTEMBI,
KaTAJIMTUYECKUE TOKCHUHBI, TEKTOKCHKAIIUS, YTIIEBOJIOPOIbI, TPOIYKTHI ITepepaboTKH
He(dTH.

Karanmutndaeckoe TuipupoBaHue ¥ THAPOTSHOIN3 OPTAHNYECKUX COSAMHEHUIN
SBISETCI OOBEKTOM H3yYeHMsS OOJBIIIOr0 4YHCIA, KaK OTEYSCTBEHHBIX, TaK U
3apyOeKHBIX HCCIIeI0BaTENCH.

['uaporeHn3anmoHHOe TPEBpaIlcHUe CePAOPTaHUYECCKUX COCIMHEHUN B €ro
npocTeiielt (opMe OCHOBAHO Ha YJAJICHHUS CEPhl U3 CEPOCOICPKAITUX TIPOTYKTOB B
pe3ynbTaTe B3aUMOJCHCTBHS CEPHUCTOTO COCITMHEHHS C BOJOPOJOM B MPHCYTCTBHH
THAPUPYIONIETO  Karajau3aTropa: d3Ta peaknus TNPHUBOJUT K  0Opa3oBaHUIO
YTJIEBOJIOPOHOM MOJIEKYJIBI B CEPOBOOPOIA.

B Hacrosmee Bpems 1mpu THAPOOOECCEPHMBAHMM W THIPOOUYHUCTKE B
MPOMBIIIIJICHHBIX MaciTadax MIPUMEHSETCS AJIFOMOKOOAJIbTMOIMO IEHOBBIN
KaTaJam3aTop

[IpruMmeHeHne »HTOTO KaTtaJM3aTropa CBs3aHA CPABHHUTEIBHOM JKECTKOCTH
MOJTy9aeMbIi YCIIOBHM, MPU KOTOPHIX MPOIYKT HE JIMIIICH MMOOOYHBIX MTPOTYKTOB.

Y4uThIBas CBONCTBA BHICOKOAKTHBHOTO HUKEJIEBOTO KaTaM3aTopa IMOBEPraTh
THUAPOTECHOJIN3Y CEpaOpPTaHUYECKHE COSAUHEHUS BILIOTH 10 00pa30BaHUs CBOOOHOTO
CEpPOBOJIOPO/IA, CUHMTAEM IIeJeco00pa3HbIM B KadeCTBE OJHOTO W3 KOMIIOHCHTOB
MPEANOIaraeMoro KaTajin3aropa METAIUNIMYECKU HUKENb. MI3BECTHO, YTO aKTUBHBIN
HUKEJIb JIETKO MOJABEPraeT pa3pylIeHUIO JaKe MOJIEKYJTy TaKOTO HanboJiee MPOYHOTO
CepaopraHUYeCKOTO COCIMHEHMS, Kak THO(deH. IIpu 3TOM 3a cUeT OTIICTUICHUS aTOMOB
Ceppl HHUKEIb TMEPEeXOJUT B CYyIbUI M TEM CaMHM OBICTPO IOABEpraeTCs
HeoOpaTuMoMy oTpaBiieHuto. MccnenoBatenu, moaBepras TUIPOOOECCEPUBAHUIO
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MUHEpaJbHbIE Maclla Ha METAJUIMYECKUX KaTajau3aropax, OTMETHIIM, YTO MPU 3TOM
o0eccepuBaHUe MPOTEKAET MO CIEAYIOIIEH CXeMe:

R,S+Me+H, — MeS + 2RH

MeS +H; — Me + HpS

B kauecTBe MCXOIHOTO BEIIECTBA MCIIOIb30BAIM MUPUANH — a30TOPTraHNIECKOe
COEIMHEHHE OCHOBHOTO XapaKTepa, cojepxalieecss B JETKUX TUCTUILIATaX HedTH.
[MupuanH noaBeprajiv rUAPOTCHOIN3Y B MPUCYTCTBUH aJIFOMOHUKEIBMOJICOCHOBOM
CUCTEME B clla0oIeNIoOuHOoM cpene. B kauecTBe pacTBOpUTEISI UCIOJIB30BaHbl OEH30,
IIUKJIOTEKCaH U H- TeNTaH.

[Mupunun, conpepxkamuii 2% ot 10% BOJHO-CIUPTOBOTO PacTBOpa €AKOIO
HaTpa, PacTBOpsUICS B yrieBojopoae. Konmenrpanus nupuanaa coctasisia 4,5-4,8
%.

Karanuzatop npopaboran npu temmneparype 375°, u o6bemHoi ckopoctu 0,5
yacl guuMrenbHoe BpeMs 0€3 IOTEpHM INEPBOHAYAIBLHOM AKTUBHOCTU. llpum 3TOM
aKTUBHOCTh KaTalM3aTopa C CYJb(QUINPOBAHHON MOBEPXHOCTHIO OKAa3aJaCh BHIIIIE
TaKOBOM Il OKHMCHOM, YTO COIJIACyeTCsl C pe3yJIbTaTaMU HCCIEIOBAHUN IPYTUX
aBTOPOB.

B nmanpHeiimem crnaboienovynas cpefa co3gaBaiach B KaTalM3aTope IyTEM
MPOMUTKA €ro BOJHBIM PAaCTBOPOM YIJIEKHCIBIX COJIEH MIETOYHBIX METAJIOB U
nociuenytomieit npokankoir npu  580-600°C. MoauduimpoBaHHOM IIEIOYHOM
100aBKOM, KaTalu3aTop MPOSIBUI BBICOKYIO aKTUBHOCTH B PEAKIIMM THAPOTCHOIN3a
MUPUANHA U ero ToMoJoroB. [Ipomyckanuem yepe3 Ciiol Kataauzatopa MUpPUIUHA U
THO(EHa B YTIIEBOJOPOIHOM PACTBOPUTENIEC YCTAHOBIIEHO, UTO IIEI0YHAs MPOMUTKA HE
MOBJIMSAJIA HA aKTUBHOCTh PEAKIIUU TUIPOTCHON3a CEPAOPTAaHMUECKUX COCTMHEHMIA,
T.€. Ha MPOLECC THIPOOOECCEPUBAHUS.

VYBenuuenne A00aBKM OKCHJIA MICJIOYHOTO MeTayla HAHECEHHOTO B BUJC
KapOoHaTHBIX coJie, Boie 0,5 % cHKaeT yAenbHYI0 MOBEPXHOCTh KaTalnu3aTropa,
M0- BUJIMMOMY, B pE3yJIbTAaTe 3aMOJHEHUS OTPEISTICHHOM YacTH Top.

OO6pazen; kartanuzatopa, conepxkamuii 0,5% oxcuaa IIETOYHOTO MeTaia
MPOSIBUJI  HaWOOJIBIIIYI0O aKTHBHOCTh B PpEAKIMM TUIPOTeHOJIM3a cepa — W
a30TOPTaHUYECKUX COCIUHEHUH MPU UCTIOIB30BAHUH KAaK MOJIETIFHOTO CHIPBS.

I[Ipy mombope  aKTHBHBIX  KaTaJIM3aTOPOB  JUI  HHU3KOTEMIIEPaTypHOTO
TUAPUPOBAHUS apPOMATUYECKUX COCIWHCHUNW MBI TOIBITAINCH BBISICHUTH TMPUYUHY
BBICOKOM aKTUBHOCTHU CKEJIETHOTO HUKeEs. [Ipy 3TOM MBI HCXOIUITH TIPEXKIIE BCETO U3
B3TJIS/IOB aBTOPOB, CYHUTABIIETO, YTO TEPBHYHBINA MPOIECC AKTUBHOTO JEHCTBUS
KaTaan3aTopa CBs3aH C MHTEHCUBHOCTHIO JBMKEHUS TTIOBEPXHOCTH ATOMOB U MOJIEKYII.
[Ipu cpaBHEHUM aKTUBHOW MOBEPXHOCTH HAHECEHHBIX HUKEJIEBBIX KaTaJIM3aTOPOB C
MOBEPXHOCTHIO CKEJIETHOTO HHKEJIEBOTO KaTaau3aTopa MOXKHO TMPEANOJIOKUTh O
HETOXKJICCTBEHHOCTH MHTCHCHBHOCTH JABW)KCHHUS aTOMOB W MOJICKYJI Ha IMTOBEPXHOCTH
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o0oux BHUIOB KaTain3aTopoB. [l0-BUIMMOMY, MOBEPXHOCTHBIE aTOMBI U MOJIEKYJIbI
CKEJIETHOTO HHUKEJEBOI0 KaTalu3aropa HaxOJATCS B COCTOSHUU  OOJbIIen
WHTCHCUBHOCTH, Y€M Ha TOBEPXHOCTH OKHCHOTO aJIFOMOHUKEIbMOINOIEHOBOTO.
PykoBOICTBYSICh 3TUMH COOOPa)KEHUSIMU, MBI CUHTAIHU I1€JIeCOO0pa3HBIM BBECTU B
COCTaB CKEJETHOrO HHKEIS MOJUOAEH WIM XpOM IPUMEPHO B TaKOM K€
CTEXMOMETPUYECKUM  OTHOIIECHUHU, KaK B MPEIJIOKEHHOM HaMU OKHCHOM
ATIOMOHUKENbMOINOIEHOBOM  KaTanu3atope. llomydeHHbli  TpoWHON  cruiaB
(UTFOMOHHMKETHEMOJIUOICHOBBIN MU AJIFOMOHHKEIBXPOMOBBIN ¢ J00aBKOM kee3a 10
1%)o0pabartbiBaics MEI0YBI0 U 00pa30BABIIAACS MPU 3TAll AKTHUBHAsI IOBEPXHOCTH
OKHCIIsTIach B TOKe Kuciopoaa Boszayxa mnpu 600°C. C 1menbio omnpenencHus
ONTHUMAJIBHOTO KOJIMYECTBA TPETHErO KOMIIOHEHTA B MOJYYEHHOM HUKEIbXPOMOBOM
KaTtajgu3aTope ObUIM MPUTOTOBICHBI HECKOJBKO 00pasloB KaTanau3aTopa ¢
conepxkanuem xpoma 1,3, 5,10 u 15% (mo muxre).

JIJisl TIOBBIIIIEHUS] aKTUBHOCTU ATH KaTaJIU3aTOPbl MPOMOTHPOBAIUCH KEIIE30M.
M3BecTHO, uTO 0O0Opa3oBaHUE QJIIOMHHMJIOB HUKEIS MPOUCXOJUT C OOJIBIIUM
M3MEHEHUEM TEIUIOCOACPKAHUSA, YEM B CIyyae )Keie3a, a 3aMEHa 4acTH HUKEJs B
HUKEJIb-aJIOMMHUEBOM  CIUIABE  JKEJIe30M, cjlabee  B3aMMOJEUCTBYIOIIMM  C
AIIOMUHUEM, TOBBIIIAET €r0 aKTUBHOCTh. B cilyyae oTpaBiieHUs CEPHUCTBIMHU HIIU
A30TUCTBIMU COEJIMHEHUSIMM MX TOBEPXHOCTb MOXKET OBITh PEaKTUBHPOBAHA
COKEHHEM B TOKE BO3/1yXa.

[Ipu BBeAEHUM MIETOYHBIX METAJIOB COACPIKAHUE «PACTBOPUMON» (POPMBI
AKTHUBHOTO THAPHUPYIOUIETO  KOMIIOHEHTA KaTajln3aTopa B KaTaau3aTope pPe3Ko
BO3pacTaeT W B obpasie, coaepxkamem 3,5-4,6% Bec. Lle3us, gocturaer 85-100%
IOCJIE MPOKaauBaHusA B Bo3ayxe U 15-20% mocie BOCCTaHOBIIEHHSI BOLOPOAOM ITPH
550°C.

Hatpuii u nutnii meHee »(Q(EKTUBHBIM, YTO COOTBETCTBYET JAaHHBIM IO
apOMaTHU3UPYIOLIEH AaKTUBHOCTH, a TakKXe€ pe3yJbTaTaM pPEHTIEHOCTPYKTYPHOIO
uccienoBanus. [lpu yBenmudeHUM KOHIIEHTpAIIMH TPOMOTOpPA HUXKE ONTHUMATbHOU
BEIIMYMHBI aKTUBHOCTh KaTaJIM3aTOpa CHUXKAETCS, MO-BUJIMMOMY, BCIEJICTBUE TOTO,
YTO YaCTh AaKTHUBHBIX IEHTPOB CTAHOBUTCS HEJOCTYITHOM JIJISl PEarupyrommnx MOJIEKYII
13-3a SKPaHUPYIOIIETO AEUCTBUS TPOMOTOPOB. [1oaTOMY 100aBKU OKUCIIOB HIETOUHBIX
METaJUIOB JOJDKHBI OBITh JIO3UPOBAaHbI, TaK KaK CYIIECTBYET KpUTUYECKas
KOHLIEHTpaIusl, IpU KOTOPOW OHM MPOSIBISIOT ce0s stydile Bcero. HekoTopeie aBTOpHI
MIOKa3aJiv, YTO CKOPOCTh B3aUMOJICUCTBUS OKHUCIAMH MIETOUHBIX MeTaiu1oB ipu S00°C
yobiBaeT B psaay Li <Na<K, 4To mo MHEHHIO aBTOPOB CBS3aHO C YBEIMUYCHHEM Panyca
KaTHOHA.

N3yuyeHne MNpOMOTHPYIOUIErO JEWCTBHUS OKHCIOB UHIEJIOYHBIX METAJUIOB Ha
JNETUJIPUPYIOIINE CBOMCTBA  aJOMOXPOMOBOIO  KaTajmu3aropa BBISBUJIO  JIBE
ocoOeHHOCTH. Bo-mepBbIX, HE3aBUCMMO OT MPUPOJBI IIEIOYHOTO 3JIEMEHTA
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MPOUCXOAWIIO  YBEIWYEHHE JErHAPUPYIONIEH aKTUBHOCTH  KaTajlu3aTopa IO

CPaBHEHUIO C HEIPOMOTHPOBAHHBIMHU 00pa3liaMu, BO-BTOPHIX, CPEIA UCCIICTOBAHHBIX

IIEJIOYHBIX TPOMOTOPOB JINIIb OKUCH JINTHS MPUIAaBAJIa KaTAIN3aTOPy HOBOE CBOMCTBO

— OH CTaHOBWJICA OBICTPO paspadaTeiBatomuMcs, [[poMOTHpOBaHKE OKHUCBIO JIETKUX

METaJIJIOB IPUBOIUT B OTJIMYMH OT OKCHJIa MeTaslia ¢ 0oJiee TSKeIoi aTOMHON Maccoit

K OBICTpO pa3padaThiBarolieMycsi 60Jiee aKTUBHOMY U CEJIIEKTUBHOMY KaTaJU3aTopy,

oOnafaronieMy HM30MEPHU3UPYIOIIEH M KPEKUPYIOIIEH CrnocoOHOCThIO. BhickazaHo

MPEANOJIOKEeHUEe, YTO pa3paboTKa Karajiu3aropa CBs3aHa C COCTOSIHUEM aKTUBHOMU

MTOBEPXHOCTH KaTaau3aropa.

Takum  oOpazoMm, BBeIEHHE  WICJOYHOM  J00aBKM B  KaTaluU3aTOpPbI
THIPO00OIarOpakMBaHNEe YIIIEBOJAOPOAHBIX (pakiuil CocOOCTBYET CTAaOMIM3aLUU
PEHTIeHOAMOP(HOTO COCTOSHUS AKTHBHOTO KOMIIOHEHTA. BBIABICHO TakXe, 4YTO
IIEJIOYHbIe  JTOOABKM CHIDKAIOT Ta30- U KOKCOOOpa3oBaHWE B  peaKIUsIX
JETUIPUPOBAHMUSL.
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