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Alkylation between benzene and ethanol over nano-aggregated
ZSM-5 zeolite catalyst
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(1.School of Chemical Engineering, Dalian University of Technology, Dalian 116024, China; 2.State Key Laboratory
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Abstract ; In the light of the alkylation between benzene and ethanol to ethylbenzene , nano-aggregated ZSM-5 zeolite
is selected as parent catalyst to evaluate the impact of reaction conditions on catalytic performance in a fixed-bed reactor.
The optimal reaction conditions are screened out,over which the stability of the parent catalyst is evaluated under these
conditions.The reaction performances of the parent catalyst modified by single component (Zn,Mg,P) and bicomponent
(Zn+Mg,P+Mg) are studied.It is indicated by the results that the conversion of benzene remains above 15% ,and the
selectivity of ethylbenzene and ethyl maintain at 96. 3% and 98. 8% ,respectively when the benzene/alcohol molar ratio is
6, space velocity is 6 h™', reaction temperature is 350°C , carrier gas flow rate is 30 mL+min™', and the reaction has
continuously performed for 300 h.But the content of xylene in the alkylation products stays at the high side that remains
above 490 ppm.As the parent catalyst modified by single component is served, the content of xylene in the alkylation
products drops.In addition, the bicomponent modification by P+Mg gives better effect,over which the benzene conversion
and ethyl selectivity are 15.4% and 99. 6%, respectively while the content of xylene in the products decreases to
241 ppm.
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