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HA JIETUPOBAHHBIX TUTAHOM KATAJIM3ATOPAX Pt—Sn—K/TiO,—Al,O,
C UEPAPXUYECKOI CUCTEMOI ITOP!
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Kommno3sutHsle Hocutenu y-Al,O3, TiO,—Al,O5 ¢ nepapxuyeckoii CUCTeMOii Mop 1 Katanu3atopsl Pt—Sn—
K/Al,0O; u Pt—Sn—K/TiO,—Al,0; 6b1TM IPUTOTOBJIEHBI C UCTIOIB30BAHUEM COOTBETCTBEHHO METOIIOB pe-
KOHCTPYKLIMM MyTeM BTOPUYHOIO CTapeHUsl, 30JIb—TIeIb U MMPOMUTKH MO BIaroeMKocTU B BakyyMe. [Topu-
cTas CTPYKTypa, BOCCTAHABINBAEMOCTb, KUCJIOTHOCTb ITOBEPXHOCTU U AUCIIEPCHOCTh Pt B mpUroToBieH-
HBIX TaKMM 00Opa3oM Kommosutax Y-Al,O3, TiO,—Al,O3 n karanuzaropax Pt—Sn—K/Al,O; u Pt—Sn—
K/TiO,—Al,O3; ObUIM OXapakTepM30BaHbl METOAAMU PEHTIEHOBCKON Audpakliny, aacopOLuuu—aecopo-
uuu N,, TeMIepaTypHO-IIpOrpaMMHUPOBAHHOIO BoccTaHoBieHUs1 H,, TeMnepaTypHo-niporpaMMHUpOBaH-
Hoil necopobuuu NH; u umnynscHoit ancopouuun CO. g oueHku 3¢d@PEeKTUBHOCTU AETUIPUPOBAHMUS
JUTMHHOLIETIOYEYHBIX aJIKaHOB Ha Katanu3aropax Pt—Sn—K/Al,O; u Pt—Sn—K/TiO,—Al,0; ncnomns3oBa-
JIA TpyOUaThIil KBApLEBbIi MUKPOPEAKTOP C HEMOABWXHBIM ciioeM. [TokaszaHo, 4TO XapaKTepUCTUKU [e-
TUIPUPOBAHUS U CTaOMIBHOCTD KatanusaTtopa Pt—Sn—K/TiO,—Al,O; ¢ nepapxuyeckoit cucteMoit rmop
MPEBOCXOAST COOTBETCTBYIOLLME NTOKa3aTeNu KaTainusaropa Pt/y-Al,O5. B komnosurax TiO,—Al,O3 uHru-
OupyeTcst BOCCTAHOBJIEHME OKCHUIIOB OJIOBA, YTO 3HAYMTEIbHO YJIy4lllaeT XapaKTepUCTUKUA KaTaINu3aToOpOB
Pt—Sn—K/TiO,—Al,O3 B ieruipupoBaHuy JJIMHHOLIENIOYEYHBIX ajlkaHOB. Tak kak TiO, cuiapHO aucnep-
rupoBaH B Al,O3, obaBieHNe cOOTBETCTBYOLIEero KonnyectBa TiO, K Al,O3 MOBBIIIAET CEIEKTUBHOCTB Jie-
TUIpUpOBaHus U cTabmwibHOCTh Pt—Sn—K/TiO,—Al,O;. [Ipu conepxannu TiO, B Pt—Sn—K/TiO,—Al,0;
Huxke 5% B3aumoneiictBue Mexay TiO, u Al,O3 10CTaTOUHO CHJIBHOE, YTO CIIOCOOCTBYET 00pa30BaHUIO
cTabuibHOM cTpyKTYphl Pt—Sn—TiO,—Al,05. KpomMe Toro, yiayyluaioTcsl AMCIIEPCHOCTb U TepMUYECKasI
cTabwIbHOCTB Pt, a TaKKe aKTUBHOCTD JETUAPUPOBAHUS U CTaOUIIBHOCTD KaTtanu3aropa Pt—Sn—K/TiO,—
Al,O;. ITpu yBenuuenuu cogepxanus TiO, no 10% u 15% crpykrypa Pt—Sn—K/TiO,—Al,0; pa3pymaercs,
a akKTMBHOCTb KatanusaTopa neruapuposanust Pt—Sn—K/TiO,—Al,O; cHukaeTcs 3a c4eT 06paTHOro Io-
Toka H,.
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Hierarchically porous v-Al,O;, TiO,—Al,O; composite supports, and Pt—Sn—K/Al,O; and Pt—Sn—
K/TiO,—Al,05 catalysts were prepared using a secondary aging reconstruction method, a sol—gel method,
an incipient wetness impregnation method under vacuum, respectively. The pore structure, reducibility, sur-
face acidity, and Pt dispersion of the as-prepared y-Al,O3, TiO,—Al,0; composites, and Pt—Sn—K/Al,O;
and Pt—Sn—K/TiO,—Al,O; catalysts were characterized using X-ray diffraction, N, adsorption—desorption,
H, temperature-programmed reduction, NH; temperature-programmed desorption, and CO pulse adsorp-
tion analyses. The long-chain alkane dehydrogenation performance of the Pt—Sn—K/Al,0; and Pt—Sn—
K/TiO,—Al,O; catalysts was evaluated in a quartz tube fixed-bed microreactor. The results indicated that the
dehydrogenation performance and stability of the hierarchically porous Pt—Sn—K/TiO,—Al,O; catalyst were
superior to those of the Pt/y-Al,O; catalyst. TiO,—Al,O5 composites inhibited the reduction of tin oxides and
remarkably improved the long-chain alkane dehydrogenation performance of the Pt—Sn—K/TiO,—Al,0;
catalysts. TiO, was highly dispersed on Al,O5 and the addition of an appropriate amount of TiO, to Al,O5 im-
proved the dehydrogenation selectivity and stability of Pt—Sn—K/TiO,—Al,05;. When the TiO, content of
Pt—Sn—K/TiO,—Al,053 was lower than 5%, the interaction between TiO, and Al,0O; was strong, promoting
the formation of a stable Pt—Sn—TiO,—Al,0O; structure. Furthermore, the dispersion and thermal stability of
Pt and the dehydrogenation activity and stability of the Pt—Sn—K/TiO,—Al,O5; catalyst were improved. Up-
on increasing the TiO, content to 10 and 15%, the Pt—Sn—TiO,—Al,Oj; structure was destroyed and the de-
hydrogenation activity of the Pt—Sn—K/TiO,—Al,O; catalyst reduced owing to H, backflow.

Keywords: dehydrogenation, long-chain alkane, hierarchically porous material, polymetallic catalyst, com-
posite catalyst, TiO,
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