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Nanosheet-shaped ZSM-5 molecular sieve catalyst for alkylation of
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Abstract : Regarding the reaction for preparing ethylbenzene through benzene-ethanol alkylation, nanoplate-type
ZSM-5 molecular sieve is selected as the parent catalyst. The catalytic performance and stability of the catalyst in
benzene-ethanol alkylation reaction are evaluated in a fixed bed reactor. The influences of volume impregnation
modification with elements such as Mg,Zn,and B on the alkylation reaction performance of the catalyst are explored,the
loading amount are precisely regulated, and the stability of the modified and parent catalysts is evaluated under harsh
conditions.It is indicated that under the optimized conditions including atmospheric pressure,350°C ,a space velocity of
6 h™' ,and a carrier gas flow rate of 30 mL/min, the benzene-ethanol alkylation have undergone for 150 h continuously
over the parent ZSM-5 molecular sieve,which presents a benzene conversion rate above 45% and an ethyl ( ethylbenzene
+diethylbenzene ) selectivity of 96. 9% , demonstrating an excellent stability. The ethyl selectivity is all enhanced as the
modified catalysts that are obtained by modifying the parent catalyst through loading with Mg,Zn,and B ,respectively,are
served. Among them, the catalyst through loading with 1% B shows the best effect, increasing the benzene conversion rate
to 46. 7% ,enhancing the ethyl selectivity to 98. 6% , and reducing the content of xylene in the product to 1 050 ppm.
Under the harsh condition with a space velocity of 15 h™" | the modified catalyst can operate stably for 130 h without
deactivation.
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