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KPEKHUHI' 1 IIPEBPAIINEHUA MOJAEJ/IbHBIX H-AJIKAHOB
HA KATAJIN3ATOPE La-Zn-Mn/ALO; +ZSM

HHCTUTYT OpTaHAICCKOTO KaTtaam3a u dnekTpoxumun uM. [ B.Cokomeckoro, T. AnMarsl

Hsyueno noseoenue La-Zn-Mn/AlLO s+ 7ZSM xamanusamopa é npoyecce 6e36000p0OHO20 NPespauietiiss 2eKCana
u mempaoexana. Cmpykmypa # cocmosHue aKmugHbIX YeHmpos Kamaau3amopos uccied08anvl ¢ UCNONb308AHUEM
KoMniexca gusuxo-xumuyeckux memooos (HKC, anexmpoHHas Muxpockonus). Ycemanosneno, umo ona xamanusa-
MOPOB XAPAKMEPHO NPUCYIMCMEBUE KaK KUCIOMHbIX (6pencmedosckue u nviocosckue), max u M - unu M™ - yeman-
Juveckux yewmpos. B cocmae xucnromuvix yenmpos mo2ym exooums cmpykmypvr MnSiOs LasSi, Mn;sSizs
LaMn,Siz; La Al0;s LasSi;O7 , LasSiz, dhynxyuonupyioujue xax aviocogckue xuciommusie yenmpol. CmeneHs npe-
8PAYEHU 2eKCAHA U MeMPAdeKana, cocmas o0pa3yiomuxcsa coeOuHeHuil onpedenaemes ONUHON yeneso00poOHOL
Yenouxu U YCA08UAMU NPOGEOEHU NPOYecca.

B nmocniegaue roapr 00BIIOS BHUMAHHE VICTACTCS PA3BUTHIO MPOLICCCOB KATATUTHICCKOTO KPSKHUHTA
JUTSE ICPEPaOOTKH TSKEIBIX BHJIOB YTJICBOJOPOIHOTO ChIpbst. KaTanuTUUICCKUM KPEKUHT SIBISCTCS OJHUM
u3 HaubOJICe PacCHPOCTPAHCHHBIX MPOLIECCOB B HedTenepepadaThBAOIICH TPOMBIILICHHOCTH. OH Crio-
COOCTBYET 3HAYUTEIBHOMY YIIyOJICHUIO CTCTICHH NepepaboTku HE(PTH U HCIONB3YeTCs IS MPOU3BOICT-
Ba BBICOKOOKTAHOBBIX OCH3UHOB U AW3C/IbHBIX TOILIUB U3 TSDKEIBIX HCPTIHBIX (ppakiiuii, a TakKe A 10-
AVYICHUS TPOAYKTOB Hedrexummudeckoro cuaTe3a. OOBIMHO KATATUTHYCCKHH KPEKHUHT MPOBOJAMUTCS B Ma-
poBoii dase mpu Temmeparype 450°-520°C. B kauecTBa KaTaIH3aTOPOB KPSKHHTA HCTIOIB3YEOTCS ATFOMO-
CHJIMKATHI KaK MPUPOIHBIC, TAK U CHHTCTUICCKUC LICOTUTHI.

[Napaduns! SBIIOTCS OCHOBHBIM KOMIIOHEHTOM MHOTHX (paxipit Hedtr. OHH OTHOCATCS K TepMHUUE-
CKU U TCPMOJAUHAMUYCCKH CTAOUIBHBIM OPraHUYCCKUM COSAHHCHMSAM. PacIneruieHue WX Ha KaTalu3aTo-
pax MMEET BBHICOKYIO SHEPTHIO aKTHBALMH, CICAOBATCIBHO, UACT CO 3HAYUTECIBHOH CKOPOCTBIO TOIBKO
[PH TOBBIICHHBIX TeMIieparypax. [IpespamicHust napadhuHOBBIX YIVICBOAOPOI0B HAHOOICE MOJHO XapaK-
TCPU3YIOT YCIIOBHUS PCAKIMHA KPEKHUHTA U MO3TOMY B MCCIICAOBAHMAX UM YICNICIICTCS OOJBIIOS BHUMA-
Hue. OnpeacieHrUe MEPBHYHBIX MPOAYKTOB KPCKHUHTA AAXKE MPOCTHIX HU3KOMOJICKY/ISMPHBIX mapahHHOB
CIIOJKHO H3-32 OBICTPHIX BTOPUYHBIX NPEBpaIlcHHH oOpasyromuxcs oicuuos. BaxubiM daxropom,
BAHUSIOIIMM HA CTCIICHb KOHBCPCHH, HAMMPABJICHUEC KPCKUHTA U MPSBPAINCHUH AJKaHA, SIBIISCTCS IJIHHA €r0
VYIIEBOJOPOIHOM LIETIOUKH.

HanopasmepHbie kKaTaqn3aropbl HA OCHOBE BBICOKOKPEMHE3CMHUHHUCTHIX LCOIHTOB KCIOIB3YIOTCS BO
MHOTHX mporeccax HedrenepepaboTku U HEPTCXUMHUH, UX AKTUBHOCTh, B OCHOBHOM, OIPCACISICTCS Y HH-
KQJIbHBIMH KHCJIOTHO-OCHOBHBIMU CBOHCTBaMH. OQJHUM U3 BO3MOKHBIX CHOCOOOB PEryJIHPOBAHHS KaTa-
JAUTUYCCKUX CBOWMCTB SIBSICTCS BBCCHHE B COCTAB KAaTaIu3aropa Moauuiupyommux 100asok [1-3].

B nanHoi#t paboTe M3yueHBI 3aKOHOMEPHOCTH HpeBpaineHus Moaenbabix Cs u Ci4 — aNKaHOB B OTCYT-
cTBUC BoAopoaa Ha karajm3arope Al,OQ;+ZSM, moauduimpoBaHHOM BBEACHHEM J00aBOK MapraHia,
JAHTAHA W [UHKA.

IKCHEPUMEHTAJBHAS YACTh

Karamuzarop cuntesupoBan meromom mporutkd Al,O;+ZSM — xoMmo3uiimu BOAOPACTBOPUMBIMH
cossiMu JlaHTaHa, ruHka U mapranna. Coornomenue Al,O; 1 ZSM pasro 7 : 3, moayie meonuta = 35,5,
Kpucrannuunocts nieonura pasaa 92 - 93%.

Karamuzarop ucneiteiBanu B npouecce nepepadotku Cs u Ci4 — napauHOB B MPOTOYHOH VCTAHOBKE
B HHEPTHOM arMocdepe (apron) B mmTeppane Temmeparyp 300-300°C, masaenuu = 0,1MIIa, ckopocTs
noaum ceipbs 1,54

AHanmu3 UCXOTHBIX U OOPa3yIOLIUXCS COCAUHCHUN OCYINECTB/sTN Xpomarorpaduuccku. s uccne-
JOBaHHS CTPYKTYPbl U COCTOSHHS MOBCPXHOCTH KAaTAIH3aTOPOB OBIT MPHUMEHEH KOMIUICKC (PHU3HKO-
XHMHYCCKUX METOJOB: 3neKTpoHHAs Mukpockonus, bOT, UK-cnekTpockonus ¢ HCHONb30BAaHHEM aM-
MHAKa B KQUCCTBC MOJICKy1a 30Ha [6-11].
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TMosepxuocts Al,O3+ZSM kommosumuu pasHa 338,3 M*/r, 06seM mop = 0,39 Mu/r, npeobrafaroT mo-
poi ¢ do, = 1,0 BM 1 dg, = 6,5-7.5 am. TlosepxnocTs La-Zn-Mn/Al,O; pasra 264.5 M’/T, IMeeTCs 1Ba THIA
nop ¢ dey=1,5-2,5 M 1 6,0 am. Cymmapasni o6bem nop =224,23 ma/r.

PezyabTatel u 00cyKkaeHHe

Crenenp koHBepcuu rexcana (t - 300-500°C) ma La-Zn-Mn/Al,0;+ZSM karanm3aTope B HpOILECCE
ero 0e3BoAOPOAHON mMepepabOTKU UM BBIXOJBI OCHOBHBIX OOPA3yIOMIMXCS MPOAYKTOB IMPCACTABICHBI B
tabmune 1. Kak BuaHO U3 gaHHbIX Tabmuisl 1, ¢ pocToM Temmeparypsi B uaTepsane 320-500°C creneHs
kouBepeun CsHyp Ha La-Zn-Mn/Al,O;+ZSM cyiectserHo pactet — ot 29,1 10 96,9%. B stux ycnosusix
HAOJTIOJACTCST TIOBBIICHHE BBIXOJAA JICTKUX YIVICBOJAOPOAOB M CHHKCHHE KOJUYCCTBA JKUAKOU (ha3bl. OT
66,7 10 89,3 u 33,3 10 10,7 COOTBETCTBCHHO.

ITpu 320°C B MIKOM 9acTH KaTanu3ara conepskutcs 77,6% nadrenoBsix yraesoaopoaos Cy-Ciy ,
13,5% wuso-amkanoB Cy4-Cg, 2,2% onedunos C,-Cio, 3,7% apomaTudueckux yriesoaopoaos, 2,9% uadre-
HOBBIX yr1eBo0poaos 1 0,1% Gersona. C poctom Temmepatypsl g0 500° C crmkaeTes BhIxoa mapadu-
HOB C4-Cs (0 4,%), onepunor C4-Cs (o 0,2%), HadTeHOBBIX yriieBoaopoaos (101,9%), Bospacract koH-
LCHTPALUS aPOMATHUSCKUX CoeauHeHumM (10 66,6%) u O6enzona (mo 14,1%), MakcuMabHBIH BBIXOA H30-
ankanos C4-C 1o Habmomaercs mpu 350-400°C u cocrasmser 20,1- 20.8%.

Ta6mia 1. BnusiHne TeMnepaTypbl Ha Mporiecc Ge3BoI0POHOTO MPEeBPAIIEHIS TeéKCaHa
Ha kataausatope La-Zn-Mn/Al,O;+ZSM

Temmepatypa mporiecca
CocTas razoBoit paser, %
320°C 350°C 400°C 450°C 500°C
Tapadumst C,-Cy 75,9 76,9 76,5 82,2 89,2
Onedumr C-C, 1,9 1,1 0,6 04 0,3
Wzomapadumr Cy4-C, 213 21,1 215 11,1 2.1
Hagrenwt Cs-C, 0,3 0,3 0,2 0,1 0,07
Apomaruyeckue Cy-Cr 0,08 0,1 0,1 12 2.8
YTIIEBOJOPO T
CosiepkaHus BOJ0poa 0,4 0,5 1,0 5,0 5,6
Brxo 1 ra3oBoif dasbt 66,7 80,0 82,7 86,7 89.3
Boxo xukoit daser 333 20,0 17,3 13,3 10,7
Konsepcust 29.1 50,1 82,2 86,1 96,9
CoctaB xKUaKoH pasel, %
YTlapaguron C,-Cq 77,6 60,7 20,6 152 4,0
> M30-amkanoB C4-Cg 13,5 20,8 20,1 18.1 13.1
> Onepunon C4-Cg 2,2 0,9 0,6 0,6 0,2
>’ ApOMaTHIECKIX 3,7 144 54,0 57.8 66,6
VTIIEBOJIOPOJIOB
bemzon 0,1 0.4 1,9 5,6 14,1
> Ha¢TeHOBBIX YIIIEBOIOPOIOB 2.9 2.8 2,7 26 1,9
OKTaHOBOE YHCIIO II0 HUCCIIEJOBATEIBCKOMY 39,9 55,1 852 923 101.,6
METOTY
OKTaHOBOE YHUCIIO TI0 MOTOPHOMY METOJIY 493 57,9 75,9 79,8 854

IIpumeuanue - P=0,1MlIa, V=1,5q"

MotekyISHEII BEC UCXOAHOTO AKaHA CYIICCTBCHHO BIHSCT HA KAUCCTBCHHBIC M3MCHCHHS COCTaBa
0o0pasyroIIuXcs COCIUHCHHUM, MPOUCXOAIINUE NPU YBEIUICHUU Temmeparypbl. C 1EIbI0 BBISBICHUS T10-
4
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BEACHUS O0Jice TSHKENBIX H-aJKaHOB B Mpouecce 0€3BOA0POIHON mepepaboTKH ObLIT HCCICIOBAH KPEKHUHT
TeTpasekana Ha karannzarope La-Zn-Mn/Al,O;+ZSM.

[Ipn nccnenosanny npeBpameHui TeTpaackana Ha La-Zn-Mn/Al,05+ZSM katanuzatope yCTaHOBIC-
HO, 4TO C MOBBIMIEHHEM TeMrepaTypst ot 350 10 500°C KOHBEpCHS TETPAACKAHA MEHSETCS MaJo — OT 86,5
1o 87,6% (tabnuua 2).

B 31nx yenoBuax BeIXoA Kuakoda3HeX npoaykTos cHizkaetes ot 80,0 o 57,5%, razodasHbix pacter
- 01 20,0 mo 42,7% .

Tabmiiia 2. Bnusinne TeMnepaTyphl Ha Mporiecc 6e3BoI0POAHOTO MPeBPAIIeHHs TeTpaJeKaHa
Ha kataiausatope La-Zn-Mn/Al,O;+ZSM

Temmeparypa mporiecca
Cocras razoBoit gassl, %,
350°C 400°C 450°C 500°C
TMapadumr C,-C, 57,7 74,8 75,7 89,7
Onedumr C-C, 17.8 1,6 1,6 0,1
Wzomapadumr Cy4-C, 223 19,2 15,9 3,8
Hagrenwr Cs-C, 0,7 0,4 0,4 0,02
Apomaruueckue Cy-C, 04 0.4 2.3 1,3
YTIIEBOJIOPO I
CosiepaHus BOJ0poia 1,0 315 4.0 5,1
Brxo1 razoBoif dasbt 20,0 293 44.0 4277
Boxo xukoit daser 80,0 70,7 56,0 57,3
Konsepcus 86,5 85,0 86,1 87.6
CocrtaB xumkoit paser, %
YTlapadumon C,-Cyy 23,7 27,0 17.3 12,8
> M30-amkanoB C4-Cyy 19,9 22.5 19,5 12,1
> OnepunoB C4-Chg 13,1 9.3 1,7 0,5
>’ ApOMaTHIECKIX 21,6 297 52,3 61,9
VTIIEBOJIOPOJIOB
Bemzon 0.8 1,6 5,3 114
> HaTeHOBBIX YIIIEBOIOPOIOB 20,9 11,0 3.9 1,3
OKTaHOBOE YHUCIIO TI0 UCCIIE0BATENbCKOMY MeToly | 76,0 80,2 88.9 934
OKTaHOBOE YHUCIIO TI0 MOTOPHOMY METOJIY 62,0 65,3 73,9 78,5
IIpumeuanue - P=0,1MlIa, V=1,5q"

Wz nanHBIX, OPEACTABICHHBIX B TAOMHIE 2, BUIHO, YTO KOJIUUSCTBO oOpasyrommxcs mperkux Ci-Cy-
ankaHoB B razoBoit dase mpu 350°C cocrasmser 57,7%, n3o-ankanos C4-C; — 22,3 %, onedunos C,-Cio—
17,8 %. Mmeercst HE3HAUUTEIPHOE KOJIUUSCTBO aPOMATHUCCKUX M HA(TCHOBBIX YIICBOAOPOAOB. B 3THX
VYCIIOBHUSIX B JKHUIKOH YacTH karanuzara Haxoaures 23,7% mapaduuos C,-Ciy, 19,9% uzo-ankanos C4-Cig
, 13,1% onedunos C4-Co, 21,6 % apomarudeckux yriaesoaopoaos, 20,9 % HadTCHOBBIX YIIICBOIOPOIOB
u 0,8% Genzona. C poctom Temmeparypsi 10 500°C yCHIMBagTCS apOMATH3AHOHHOE HATIPABICHUE TPE-
BpAIICHUH TCTPaACKaHA U (PPArMEHTOB €ro KPEKHHIra, KOMHYCCTBO 00Pa3y FOIIUXCS ApOMATHICCKUX YIJIC-
BOA0OPOAOB u OeH3oma pactet 10 61,9 u 11,4% cooTBeTCTBEHHO.

Conepxanue napadpunos C,s-Cyy, uz0-ankanoB Cy4-Ciy u onedunos Cs-Cyo camxkaeres 1o 12,8, 12,1 u
0,5% COOTBETCTBEHHO.

3asucumocTs nmoBeacHus La-Zn-Mn/Al,O;+ZSM karanuzaropa oT TeMOCpaTypsl pu OS3BOI0POIHOM
MepabOTKE ATKAHOB, BEPOSITHO, CBI3aHA C MECPCCTPOUKON CTPYKTYPBI M COCTOSIHUEM AKTHBHBIX IICHTPOB
KaTajm3aropa.
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TaxuM 00pa3oM, YCTaHOBICHO, YTO MPH GE3BOJOPOAHON MEepaboTKe rekcaHa W TeTpaackaHa Ha La-
Zn-Mn/Al,0;+ZSM xkaranuzaTope UX MOJCKYIIpHAs Macca CYIIECTBCHHO BIMSCT HA KAUCCTBCHHBIC H3-
MEHEHHS cOCTaBa 00pa3vIOLIMXCs COCIMHCHHUM, TPOUCXOAAIINE IPH VBEIUICHHH TeMIiepatypsl oT 320 1o
500°C, ocoberno Ha Bbixoa C,4-C,-ankanos. [Ipu nepepaboTKe rekcaHa HX KOTHUECTBO MEHSETCs OT 77,6
10 4,0%, a B ciyuae TeTpaickaHa ux BeIXog koaeOnercs B mpexenax 23,7-12.8%. Kommuectso Cy-Cio-
osie(hpHOB, 00pa3yIOIIKUXCH MPU KPEKUHre TeTpaackana, cocrasser 13,1-0,5%. B cayuae rexcana ux Bbi-
xox Hmke - 2,2-0,2%. MakcuMaabHBIH BBIXOJ apOMATHYCCKUX COCAUHCHUN MPH mepepaboTKEe reKcaHa
BBIIIIC, YeM /151 TeTpaacKkaHa; 66,6 u 61,9%.

CreayeT OTMETHTB, UTO ONC(UHOBBIC YIIICBOAOPOIB! B MPOLECCE KATATUTHYCCKOTO KPEKHHTA B MEp-
BYIO o4epeap moaseprarorcs peakimsaM pacmericHus C-C-CBS3W, H30MEPU3AlUM ABOMHOU CBS3H, CKE-
JICTHOH M30MEPHU3ALMY, NICPEHOCA BOAOPOAA, AUCIPONIOPLIMOHHPOBAHNUS, UKIH3AUHA U MTOJTAMEPH3ALHN
[11-13].

[IpoBeaeHB UCCIEIOBaHUS CTPYKTYPHL U COCTOSHHS AKTUBHBIX LeHTpPoB La-Zn-Mn/AlO;+ZSM-
KaTaJInu3aropa ¢ MPUMEHCHUEM METOAOB 3JICKTPOHHON MuKpockormu ¥ MK-criektpockomin.

DICKTPOHHO-MHUKPOCKOMMICCKIE HUCCICIOBAHUS AUCTICPCHOCTH, CTPYKTYPBI H COCTOSIHHSI AKTUBHBIX
ueHTpoB La-Zn-Mn/Al,O;+ZSM (pucyHoxk 1) BRISIBIIN CYINSCTBSHHYH HEOAHOPOAHOCTh €r0 MOBEPXHO-
CTH, YTO CBA3aHO ¢ 00Pa30BAHUEM PA3IHYHBIX MO CTPYKTYPE MOBEPXHOCTHBIX T'CTEPOSACPHBIX HAHOPA3-
MEPHBIX YaCTHI]. Y CTaHOBJICHO, YTO HA moBepxHocTU La-Zn-Mn/Al,O;+ZSM — katanuzaropa MpUCYTCT-
BYIOT

- HCPABHOMCPHO PACIIPEICICHHBIC arperatsl U3 KPYIHBIX MNIOTHBIX YaCTHI ¢ MPH3HAKAMH OTPAHKU C
d = 150,0-300,0 oM, uacHTHDHUIMPOBAHHBIC KaK ¢a0xHas cmeck LaMn,Si,, LaMnOs 35, LaSi,, ZnO u B-
MI’IOQ.

- HeOonbiue obpasosanus ¢ d~7,0-10,0 uM, B coctaB koTopsix BXoAsT Mn,Os, Mn;0,4, La,Si,0,, La
Aanlg u MH(OH)2

- obwmupHble ckomieHus yacTul ¢ d~3,0-4,0 avM. MuxpoaudpakiMOHHBIE UCCICIOBAHUS TOKA3AIH,
YTO B UX COCTaB BXxoaaT La,0;, Mn,0;, La Al;; 05 La;Si,.u ZnO.

- HeOONMBIINE CKOTIICHHS YacTHL, COCTOSIIINX U3 OKHUCICHHBIX U BOCCTAHOBICHHBIX (JopM TaHTaHa ——
La,0;, LaO u La” — ¢ d~3,0uMm

- cTpykTyphi ¢ d~5,0-7,0 M, oOpaszoBannbie La,0;, LasSi, Mn;sSiy

- equamaHbe yacTribl MnSi10;¢ d~10,0-20,0 avm
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Puc. 1. DexTpoHHO-MHUKpOCKOTMUeckre CHUMKH La-Zn-Mn/Al,0;+7.SM karammsatopa. Yeemmiernue 80 000
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PesynpTaThl 3MEKTPOHHOW MHKPOCKOITHM YKA3BIBAIOT HA HATUYUE CHUJIBHOTO B3aHMOJCHCTBHS B CHUC-
teme La-Zn-Mn-Al,O;-ZSM: uMeeT MECTO BHCAPCHHE JIAHTAHA, [IUHKA W MAPTAHIA B KPUCTAUTHICCKYIO
pemetky Al,O; u neonurta. Coracho [14] crpykrypst MnSi0;, LasSi, Mn;5Siys , LaMn,Sis,

La Al;;045 , La,S1,07 , La;Si; MoryT GyHKIIMOHHUPOBATH KaK JIbUCOBCKUE KHCIOTHBIC LICHTPHI.

JaHHbIE 37ICKTPOHHONH MHKpOcKomud Xopomo cornacyiores ¢ MK-cnekrpo-ckonuueckumu uccieno-
BanusiMu La-Zn-Mn/Al,O;+ZSM - karaau3aropa ¢ MOMOINBK) aMMHAKa B KAYECTBE MOJICKY/ISIPHOTO 30H-
ma. B MHK-cmektpax ammmaka, azcopdupoBaHHoro Ha mnosepxHoctH La-Zn-Mn/Al,OQ;+ZSM-
KaTaJau3aropa, CHATHIX MpU 250°C, umerorcst . 3500, 3300, 3200, 1630 e, CBUACTEJIbCTBYIOLINE O
HATHYHH JTHIOHCOBCKHX KHCIOTHBIX IIEHTPOB, U ILI. 1570 1 850 cM' — XapakTepHBIX A1 GPEHCTE TOBCKUX
KHUCJIOTHBIX IICHTPOB, T.C.UMECT MECTO AOCTATOYHO mpouHad cBa3b NH;- aktusHbn teHtp [14-18]. UH-
TCHCHUBHOCTH ILII. aMMHuaka, xemocopouposanHoro Ha bl La-Zn-Mn/Al,0;+ZSM —karanuzatopa BbILIE,
uem JILI. Mpu 350°C ma La-Zn-Mn/Al,05+ZSM npeBamupyeT aacopOLys aMMHAKa Ha ThIOHCOBCKHX KH-
cnotabix. B MK-criektpax o6HApy KeHa IIMPOKAs [ONOCA MOMIOmeHHs B oomactr 3700-3000cM ' ¢ Mak-
cumymamu y 3450 u 3355 om™' m . 1645 u 1525 cM™ . AMMHMAK B 3THX YCIOBHSX HPOYHO XEMOCOPGHPO-
BaH HA MOBEPXHOCTH KaTaIU3aTopa.

CrpyxkTypa u coctas obpasyromuxcs npoaykros npu nepepadorke Cs u Ci, H-anKkaHOB KaTaTu3aTope
La-Zn-Mn/AL,O;+ZSM ¢cBUACTEIBCTBYET O PA3BUTHH HA KATATIM3ATOPAX HECKOJBKHUX HAMMPABJICHUH Mpe-
BpameHus napadpuHoB. QOTHOBPEMEHHO MPOTEKACT HECKOJBKO PEaKLMU: KPEKUHT M ACTHAPUPOBAHHC C
00pa3oBaHUEM MPOMEKYTOUHBIX AKTHBHPOBAHHBIX KOMILICKCOB ¢ TIOHW)KCHHBIM COJCPIKAHHUCM aTOMOB
VIIepoJa U aacopOUpPOBAHHBIX COCTOSHUM OJC(HHOB, H30MEPH3ALMS, ACTHAPOLHKIN3ALM, ATKWIAPO-
BaHHC. B 3aBHCHMOCTH OT HNPHUPOJEI AKTHBHOIO LICHTPA KaTAIH3aTOpa Pa3BHUBAIOTCS PA3IMYHbBIC HAIPaB-
JICHUS IPEBPALLECHUS € VIACTHEM MPOMEKYTOUHBIX aKTHBUPOBAHHBIX KOMILICKCOB.
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La-Zn-Mn/ALO; KATAJIM3ATOPBLIHIA MOJIEJTb n-AJIKAHTAPBIH KPEKHHT T
"KOHE O3 EPICKE YIIIBIPAVEI




H3zeecmua Hayuonanvnot Axademuu nayx Pecnyénuxu Kasaxcman

I'ekcaH *xoHE TETpaJCKaHIABI CYTEK KAaThICThIPpMAli eraey mporecinae La-Zn-Mn/Al,O3+ZSM KaTanu3atopbIHbIH
Kacueti 3eprrenai. KaranmzaTopiapaslH KypbUIBIMBI KOHE OCJICEHIl OPTANBIKTAPBIHBIH KYHl KelmeHdi (uimka-
xuMuanslk (MKC, 3nekTpoHasl MEKPOCKOTHA) oaicTepiMeH seprrenai. KaTammsaropnapaa KeIIKbUiabl (OpeHCTSN
JKOHE JBIOHC) koHe M+M™ -MeTan OpTabIKTAPBIHEIH GOTATHIHIBIFGI AHBIKTATIBL KBIMKBIIIE OPTATBIKTAPIBIH
Kypambiaga MnSiO;, LasSi, Mn;sSisg, LaMn,Si,, La,Si,0,, LasSi,, LaAljOqg, La,Si,0; 6ap, 6371 ABFOUC KBIITKBLI-
JBIK OPTAJbIKTAPBIHA TOH. TCTPAICKAHHBIH ©3TCPICKE YINBIpAy JOPSIKECi KOHE TY3UITCH OHIMACPAIH KypaMbl Tpo-
LIECTIH KYPY >KaFJaifbIHA KOHE KOMIPCYTEK TI30CKTEPiHIH Y3bIHIBIFBIHA OAHIAHBICTHI.

B.T.Tuktin, L.B.Shapovalova, A.A.Omarova, L. V. Komashko.A.A. Shapovalov,

CRACKING AND TRANSFORMANION OF THE MODEL
n— ALKANES ON La-Zn-Mn/ALOs+ZSM -CATALYST

The behavior of La-Zn-Mn/Al,O;+ZSM catalysts has been studied in the process of the hydrogen-free
conversion of hexane and tetradecane. The structure and state of active centers of catalysts have been investigated
using a combination of physicochemical and instrumental methods (IR spectroscopy, electron microscopy). It was
found that the catalysts are characterized by the presence of acid (Bronsted and Lewis) sites and M, and M,," metal
centers. The structures MnSiOs , LasSi, My sSiss , LaMn,Si, La Al Ogg , LasSi,07 , LasSiy , LasSis can be included
in the acid sites. « Transformations of Cs-C,4 - alkanes in absence of hydrogen were accompanied by formation of
gaseous hydrocarbons C,-C, and liquid Cs-C,-alkanes, olefines, aromatic and naphthenic hydrocarbons. The optimal
conditions of carrying of processes of the hydrocarbon transformation were determined




