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Abstract : The akylation of propane with benzene over Pt catalysts supported on different zeolites was studied.
Pt/ HZSM-5 shows much higher sdectivity for akylbenzene than other catalysts. With increasng Pt loading
from O to 0.3 %, the converson of propane and the sdectivity for Co and Cyo+ aromaticsincrease, whereas the
slectivity for norraromatics decreases. The effects of the reaction temperature, ace velocity , and benzene/
propane molar ratio on the akylation of propane with benzene over Pt/ HZSM-5 zeolite were investigated. Low
reaction temperature , high gace velocity , and high benzene/ propane molar ratio favor the formation of akyl-

benzene.
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Table 1 Hfect of different molecular Seveson catdytic performance of 0. 1 %Pt catays for akylation of propane with benzene
S ) Molar ratio A X Product distribution ( %)

POt 90,/ AlLO;  NaO/ALO;  mig %  Noraromatics’ Toluene Cgaromatics  Coaromatics  Cio. aromatics
HZSM-5 38 0 367.8 7.8 23.2 4.7 8.4 27.5 36.2
NaZzSM-5 38 0.2 - 3.4 45.1 5.4 24.6 12.8 12.1

HB 26 0 426.6 12.6 58.8 5.0 16.7 5.7 13.8

N§ 26 0.4 535.7 2.0 59.5 23.1 6.3 1.4 9.7

HY 5 0 455.7 1.2 89.9 3.0 7.1 0 0

NaY 5 0.9 - 1.0 34.4 8.8 36.6 5.8 14.4

USY-c 7 0 - 4.1 64.5 12.5 2.8 0.7 19.5
USY-w 5 0 —_ 1.6 53.3 29.3 4.8 1.2 11.4
Reaction conditions: t =350 L, WHSV =2 h™ !, benzene/ propane molar ratio =0. 8, time on stream =30 min.
" Norraromaticsindude C; - C4and C; pardfins, and no Cg pareffin was detected.
,  HzZsm-5 + ) . 4 Na', K"
Na* K* 2 4 0.3 %Pt , ,
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2 , Na* K*
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2 K" N 0. 3 %Pt/ HZSM-5
Table 2 Efect of K*or Na*exchanging with HZSM-5 on akylation of propane with benzene over 0. 3 %Pt/ HZSM-5
Suoport Exchanging X Product distribution (%)
r
PPo time % Nornraromatics Toluene Cg aromatics Cy aromatics Cio+ aromatics
HZSM-5 - 13.1 41.8 4.9 14.0 17.0 22.3
NazSM-5 2 1.9 41.0 1.2 1.3 53.9 2.7
KZSM-5 2 1.7 40.6 1.1 0.7 53.9 3.7
NazSM-5 4 1.8 31.7 1.7 2.8 58.5 5.4
KZSM-5 4 1.6 26.4 1.5 1.0 65.7 5.5
Reaction conditions: t =350 ,WHSV =2.2 h™ !, benzene/ propane nolar ratio = 0. 8, time on stream =10 min.
2.2 Pt 250 350 , 1.6%
1 Pt Pt/ HZSM-5 9.7 %. , 8.8%
, Pt 40.7 %; Cs 1.1% 2.8%
, Pt 0 0.3% 10.2% 17.9%,; Gy Cio+
, 3.8% 13.1 %. 63.0% 24.3% 16.9 14.3%.
Pt , 3 0. 15 %Pt/ HZSM-5
80 15 Table 3 Hfect of reaction temperature on akylation of propane
1 with benzene over 0. 15 %Pt/ HZSM-5
. X Product distribution ( %)
- — C C
_ 60 - % Non—l Toluene 8 . G ) 10 "
9 10 aromatics aromatics _aromatics __aromatics
g 9 250 1.6 8.8 1.1 2.8 63.0 24.3
2 &) § 300 3.3 180 6.5 129 48.6 13.9
g o g 350 9.7 40.7 10. 2 17.9 16.9 14. 3
‘g é Reection conditions: WHSV =4 h™ 1, benzene/ propane molar
E . ) 13 ratio =2, timeon stream=10 min.
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Fig2 Hfect of benzene/ propane molar ratio on akylation
of propane with benzene over 0. 15 %Pt/ HZSM-5
(1) Nomraromatics, (2) Toluene, (3) Cgaromatics,
(4) Cyaromatics, (5) Cio+ aromatics
(Reaction conditions: t=300 , WHSV=4h"!,
time on stream =10 min.)
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Fg3 HEfect of WHSV on dkylation of propane with benzene
over 0. 15 %Pt/ HZSM-5
(1) Nomraromatics, (2) Toluene, (3) Cgaromatics,
(4) Cqaromatics, (5) Cip+ aromatics
(Reaction conditions: t =350 , benzene/ propane molar
ratio=7, timeon stream =10 min.)
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