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Tab.1 Acylation of toluene catalyzed by different

zeolite molecular sieves
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Fig. 1 Effect of ion-exchanged times of HZ-1 on reaction
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Fig. 2 Effect of the dosage of HZ-1 on toluene

acylation
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Fig. 4 Effect of reaction time on toluene acylation
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Study of acylation of toluene over molecular sieves catalysts

HOU Qi-jun', QIAO Wei-hong™', YUAN Bing’. Bl Chen-guang'.
LI Zong-shi', WANG Gui-ru', QI Jing'

( 1. State Key Laboratory of Fine Chemicals, Dalian University of Technology, Dalian 116012, China;
2. College of Chemistry and Chemical Engineering, Qingdao University of Science and Technology s Qingdao 266003, China )

Abstract: HZ-1 zeolite molecular sieves were found high catalytic performance in the process of
improving the traditional acylating catalysts. Using toluene as substrate, the catalytic performance of
zeolite molecular sieves was investigated with different acylating agent benzoyl chloride and phthalic
anhydride, respectively. It is concluded that benzoyl chloride exhibits higher activity and selectivity
compared with phthalic anhydride in the reaction. When toluene and benzoyl chloride react for 15 h at
403 K with the ratio of 2.5 : 1 and the used quantity of four times ion-exchanged HZ-1 zeolite is 2 g,
the chromatographic yield of 4-methyl benzophenone can reach 94. 8 %. As for the phthalic anhydride,
the conversion of phthalic anhydride and the chromatographic yield of 2-methyl anthraquinone can
reach 71.3% and 65.09%, respectively. The optimal quantity of two times ion-exchanged HZ-1
zeolite is 2.5 g, and the optimal ratio of toluene to phthalic anhydride is 4 : 1 when the reaction time

and temperature are 5 h and 523 K respectively. Both of them have excellent industrial prospects.

Key words: molecular sieves catalysts; catalytic acylation; toluene; phthalic anhydride; benzoyl

chloride; 2-methyl anthraquinone



