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Silylation modification of hierarchical porous TS-1 molecular sieve and

its application in allyl chloride epoxidation reaction
YAO Hui, JING Meng-meng, WANG Wen-nian, GAO Huan-xin"
(State Key Laboratory of Green Chemical Engineering and Industrial Catalysis, Sinopec Shanghai Research

Institute of Petrochemical Technology, Shanghai 201208, China)

Abstract: A hierarchical porous TS-1 molecular sieve catalyst is prepared through post-treating with traditional
microporous TS-1 molecular sieve in aqueous solution of tetrapropylammonium hydroxides ( TPAOH) , and then its
surface is subjected to hexamethyldisilazane (HMDS) silylation.The performance of the catalyst obtained is evaluated in
the epoxidation of allyl chloride. Characterization of the catalyst is conducted by using SEM, XRD, N, adsorption
desorption isotherms, FT-IR, UV-Vis, XPS, TG-DSC analysis, and NMR. Results show that during the post-treatment
process,silicon on the surface of TS-1 molecular dissolves, and rearranges with the titanium on the surface of the
molecular sieve under the induction of template agent,forming mesopores during this process. Silylation results in the
condensation between titanium on the surface of TS-1 and HMDS.Chemical state of titanium changes from (SiO) ;Ti-OH
to (Si0),Ti-O-Si( CH; ) ;. During the calcination process, the methyl groups generated by silylation are oxidized, and
titanium species changes from (SiO);Ti-O-Si( CH; ) ; to (SiO),Ti.In the allyl chloride epoxidation reaction, the catalytic
performance of hierarchical porous TS-1 molecular sieve catalyst is further improved after the catalyst is modified with
silylation on the basis of alkali treatment,and the conversion rate of allyl chloride reaches 99. 7%.

Key words: TS-1 molecular sieve; hierarchical porous; silylation treatment; four-coordinated Ti species on

surface; allyl chloride epoxidation
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