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ISOMERIZATION OF PENTANE-HEXANE FRACTION
ON THE Pt-CATALYST SUPPORTED
ON Zr PILLARED TAGAN MONTMORILLONITE

Abstract. Data on a hydroisomerization of a pentane - hexane fraction over Pt - catalysts supported on Zr-
pillarred Tagan montmorillonite (ZrCaHMM) are presented. According to XRD zirconium oxide in tetragonal
modification is identified in 0,35%Pt/ZrCaHMM-catalysts with various content of zirconium which according to
literary data promotes the growth of izomerization activity. It is shown that according to TPD of ammonia with
increase of concentration of Zr from 1.5 to 5.0 mmol/g the general acidity grows almost twice (from 116,59 to
209,83 umol of NH»/g), and the most active catalyst is characterized by the prevailing maintenance of the sum of
average and weak acid centers. It is shown that optimum activity in the reaction of a hydroisomerization model the
pentane - hexane mixture with a mass ratio 37,1:62,9 shows 0,35%Pt/Zr (5,0) CaHMM-catalyst, conversion of
mixture on which reaches 54,8% at 400°C. On this catalyst the yield of isohexanes on this catalyst makes 26.4%, the
quantity of dimethylbutanes - 14,4%, and the yield of isopentanes - 3,0 %. Formation of large amounts of isohep-
tanes at an isomerization of model a pentane - hexane mixture on the Zr containing Pt-catalysts is revealed, espe-
cially at 400°. On optimum structure of the catalyst the quantity of the formed iso-C; reaches 24,9%.

Keywords: Isomerization, catalyst, n-pentane, n-hexane, zirconium, pillared montmorillonite, dimethylbutane,
methylpentane.

VK 665.656.2;622.361.16
H. A. 3akapuna, A. K. Akypnexosa

AO «HHCTHTYT TONMNMBA, KaTamm3a U nekrpoxuvun uM. J1. B. Coromnbckoro», Anmarsl, Kazaxcran

N30MEPHU3ALIMS TEHTAH-TEKCAHOBOM ®PAKIINU
HA Pt-KATAJIM3ATOPE, HAHECEHHOM HA MW IJIAPUPOBAHHOM
HUPKOHUEM TAI'AHCKOM MOHTMOPUJIVIOHUTE

Annortamusi. B paboTe mpuBencHBI TaHHBIC O THAPOW30MEPH3AIMA IICHTAH-TEKCAHOBOHW (ppakumii Ha Pt-ka-
TaIU3aTOPax, HAHECEHHBIX HA MWLIAPUPOBAHHBIN HUPKOHHEM TaraHCKuil MOHTMOPUUTOHHT (ZTMM). Tlo maHHBIM
POA B 0,35%Pt/ZrCaHMM-katamm3atopaXx ¢ Pa3iHIHBEIM COACPKAHHCM LHPKOHHS HICHTH()HIHPOBAH OKCHT
OUPKOHHUSA B TCTPATOHATBHOM MOAM(DHKAIMH, KOTOPBIH MO JTHTCPATYPHBIM JAHHBIM CHOCOOCTBYST POCTY H30MC-
pusyromeit akrupHocTU. 1o gaHHeiM TIIJ[ aMMmmaka MOKa3aHO, YTO C YBEAMYCHUEM KOHLEHTpauuu Zr ot 1.5 1o
5.0 MMOJIB/T TTIMHBI 001 KHCIIOTHOCTD PAcTeT MOUTH B 2 pasa co 116,59 mxmons NH3/r 10 209,83 Mrmoms NH,/T,
a HanboJIee AKTHBHBIH KAaTAIM3aTOP XapaKTEPU3YETCs MPEBATHPYIONINM COACPKAHIEM CYMMBbI CPETHUX U CTa0bIX K. II.
IMoxazaHo, YTO ONTHMATBHYIO AKTHBHOCTH B PCAKIHH THAPOH3OMCPH3AIHHA MOJCTBHOM MMCHTAH-TCKCAHOBOH CMCCH C
MaccoOBBIM cooTHOmeHuEM 37,1:62.9 mpogsmiaer 0,35%Pt/Z1(5,0)CaHMM-katamu3aTop, KOHBEPCHA CMCCH HA KOTO-
poMm mocruraet 54.8% mpu 400°C. Ha 3TOM KaTaamsaTope BBIXOJ H30TCKCAHOB COCTABIACT 26.4%, M3 HHX KOJH-
uecTBO Co-aum3omepa-14,4%, a Beixoa u3oneHTaHOB-3,0%. OOHAPYKESHO 00Pa30BaHUC OOIBITHX KOJIHICCTB H30TCII-
TAHOB TPH HM30MCPH3ANUH MOJCITFHOHW TCHTAH-TCKCAHOBOH CMCCH HA IUPKOHHHCOACpKammX Pt-xaramm3aropax,
ocobenno mpu 400°. Ha ONTHMATBHOM COCTABE KATATH3ATOPA KOTHUESCTBO OOPA3YIONIMXCS H30TCNTAHOB JOCTHTACT
24,9%.

KmodeBnie ¢/0BA; H30MCPH3ALMSA, KATATH3ATOP, H-TICHTAH, H-TCKCAH, MHPKOHUH, CTOIOYATHIH MOHTMOPHII-
JIOHUT, THMCTHIIOY TAH, MCTHJINICHTAH.




Becmnux HayuonanvHoti akademuu Hayk Pecnybnuxu Kasaxcman

Beenenne. [Ipouecc nzoMepu3anuy SBISACTCSA OJHHM U3 CAMBIX PEHTAOCTBHBIX CIOCOOO0B MOTYUCHUS
BBICOKOOKTAHOBBIX KOMITIOHCHTOB 66HSI/IHOB C YIYUIICHHBIMU 3KOJOTUUCCKUMU CBOIICTBaAMH. AKTyaJ'Ib-
HOCTb TPOLECCa M30MEPH3ALMH TAKXKE BO3POCIA C BBEICHHUEM HOBBIX CBEPXIKCCTKHUX OTPAHHYCHHNA HA
SKOJIOTHUCCKUE CBOWCTBA ABTOMOOUITBHEIX OCH3HHOB, BKITIOUAsl OTPAaHUYCHIS 1O (PPAKLIHOHHOMY COCTABY,
COJCPKAHUIO APOMATUICCKUX COCAUHCHMI U OeH3o0ma [1-3].

Bricokas 3(1)(1)CKTI/IBHOCTL nponcCCOB U3OMCPU3ANN 3AKIIIOYACTCA B TOM, YUTO B KAYCCTBC ChIPbA
HCTONB3VIOTCS HHU3KOOKTAHOBBIC KOMIIOHEHTBI HE(TH M paduHATH KATATUTHUCCKOrO pHdopMuHra,
COACpKAINE B OCHOBHOM H-TICHTaHBI U H-TekcaHsbl [4-6]. D10 cripse ((pakumu Cs-Cs) H30MEpH3YIOTCS B
cpeae BOAOPOJAA B MPUCYTCTBUH OM(DYHKIIMOHAJIPHBIX KATAIU3aTOPOB. BBICOKHE ACTOHALIMOHHAS CTOW-
KOCTb M HCHAPSEMOCTh MPOAYKTOB m3oMepu3aumu yriesoaopoaos Cs u Cs 00ycIaBIHBarOT HX HCKITIO-
YUTCJIBHYIO IICHHOCTb B KAYCCTBC HUSKOKUIIAIMUX BBICOKOOKTAHOBBIX KOMIIOHCHTOB HCOTHIUPOBAHHBIX
aBTOOCH3UHOB [7-9].

Haubonee pacnpocTpaHECHHBIM U SKOHOMHYHBIM CHOCOOOM MOIYYCHHS BBICOKOOKTAHOBOTO HEapo-
MATHYECKOTO KOMIIOHEHTa OCH3HWHOB SIBILSICTCSl MPOLIECC M30MEPH3ALMHU JICTKOH HadTel (mEHTaH-rekca-
HOBOH (ppaxuun) [10-13].

Llenp HacTosmeit paboTel — HCCIACAOBAHHE M30MEPH3ALMN NCHTAH-TCKCAHOBOH (pakiuy HA IUIATH-
HOCOJEPIKAILIEM KaTann3aTope, HAHECCHHOM HA IUPKOHHUEBBIA CTOJI0YATHIH MOHTMOPUJUIOHUT, A Tpe-
BpaICHUA B Pa3BCTBJIICHHBIC U30MCPHI C 60.]'[66 BBICOKHM OKTAHOBBIM YHUCJIOM.

IKCHEePHMEHTAIbHAS YACTh

Ji mpUTrOTOBJICHHUS KATATH3aTOPOB ObLIAa HCIOIB30BAHA TINATCIPHO HU3MENBUYCHHAS MOHTMOPHII-
nonurosas riauHa (Ca-popma) Taranckoro MecTopokacHHS O3 BBIACICHUS MOHOMHHEPATIBHOH (pakipu
moutMopuutonnta (MM). H-gopmy Taranckoro MOHTMOpHLIOHMTA Toay4anu obOpadotkod 0,1u
pactsopom H,SO, ¢ mocaeayromum oTMBIBAHHEM OT HOHOB SO,”. AKTHBHPOBAHHYIO IIHHY (GOPMOBATH,
CYLIMTH B TOHKOM CIIOC CHAYaia NPH KOMHATHOM Temmeparype, 3atem mpu 150°C u gamee moasepramm
npoxamuBaumo mpu 500°C. TMoarotosnennyio H-popmy MM HCIOMB30BATH KAK MCXOJHBIH MATEPHAT
JUTSL AP POBAHHUSL.

BHeapeHne B MEKCITOCBBIC MPOCTPAHCTBA MOHTMOPHILIOHHTA LHPKOHHEBBIX  KOMIUICKCOB
[Zr4(OH)s(H,0)16]*", ocymecTssimg o u3secTHBIM MeToxuKaM [14-17].

B cHHTE3MpOBAHHEIX HaMH 0Opasmax cooTHomeHue Zr''/rmuma coctaemsio 1,5; 2,5 5.0; Mvoms/r
rnunbl, [lonyuennenii mpoaykr (Zr-CaHMM) otnensanu neHTpUQYIHPOBAHHEM, OTMBIBATH A0 OTPHLA-
tenpHOU peakumy Ha Cl-woHbl, GopMOBATH, CYIIMIN B TOHKOM CIIOC CHayajda HNpH KOMHATHOH TeMIic-
parype, 3atem npu 150°C n ganee moasepramu npokatusanmzo mpu 500°C.

Pt-xaranuzaropr! Ha OCHOBE MOAMU(HIMPOBAHHBIX INIMH FOTOBHIM METOAOM MPONUTKH MEPCUUCICH-
HBIX BhIIIE HOcUTEacH BogHbiMu pactBopamu HyPtCls. OGpasusr hopmoBaiin, BEICYIIMBAIN HA BO3AYXE H
B cymmibHOM mmkady, mpokammpamy mpu Temmeparypax 200, 400 u 500°C ¢ pasnoxeHmeM coneil 10
OKCHIOB H TNOCICAYIOIIUM BOCCTAHOBIICHHEM OKCHAOB IO METAUIHYCCKOTO COCTOSHHA NMpH 00paboTke
BOOPOOM M BOCCTAHABIMBAMH IpH TemmepaTypax 200 u 450°C. CoaepkaHue IITATHHBI B KATATH3ATOPAX
coctasuno 0,35 mac.%. Iporecc mposoaumu B uHTEpBate Temmeparyp 250-400°C mpu armochepHOM
JaBjaeHun Bogopoga, moisHOM otHomeHuu H, CsHi4,=3,5 u 00BeMHON CKOPOCTH MOMAYU CHIPHS, CO-
crasmsomeit 0,82 u'. O6beM KaTamu3atopa - ScM’. AHANM3 MPOAYKTOB PEAKLMH TIPOBOAMIH METOIOM
KX ¢ npuMeHeHHEM KaTMILIIPHOH KOJIOHKH, 3aITOJIHEHHOH CKBAJIAHOM.

JNEeMEHTHBIM aHaIN3 — KaTaau3aTopoB MPOBOIHICS C MOMOINBIO SHEPTOJUCTICPCHOHHOW PEHTTCHO-
(bIypeCLCHTHON CIICKTPOCKOIHH HA SHEPro ucepcruonton cucreme mukpoananuza INCA — Energy 450,
VCTAHOBJICHHOM HA CKAHUPYIOLHUH 3EKTPOoHHEIN Mukpockon JSM6610LV, JOEL, Anonus.

VY aenbHBIC MOBEPXHOCTH KATATH3aTOPOB, pacmpeiacicHue oOvema mop mo ux 3¢ dexkTtuBHbIM pa-
Juycam, cpeaHui quameTp nop onpeaensinn MerogoM BT va npudope ACCUSORB Micromeritics.

Pe3ynbTaThl H HX 00CY:KAEHHE

B Tabauie 1 npuBeacHBI JAaHHBIC O IEMECHTHOMY COCTABY MCXOMHOM KAJIbIHCBONW M aKTHBHUPOBAH-
Hoit H-popmer Taranckoro MOHTMOpHMLIOHHMTA U KaTanuzaropoB Ha ocHoBe ZrCaHMM ¢ paznuyabiM
cootromenuem Zr' /CaHMM 1,5; 2,5 5.,0; mvons/r rausel B TaGauiy | BKIIOUCHB! CPEIHHE 3HAUCHHS
COJCPKAHUS 3JICMCHTOB MOTYICHHBIC U3 3-X H3MCPCHUH B BECOBBIX %0.
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