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Effect of coordination between pore diffusion and acid properties of
nanosheet ZSM-5 on MTP reaction

YU Yi-ren, ZHU Peng, WANG Han-zi, YAO Di, ZHANG Xiong-fu, YANG Guo-hui”
(School of Chemical Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: The catalytic performance of ZSM-5 nanosheets catalyst with short b-axis orientation is studied for
methanol to propylene ( MTP ) reaction in a fixed bed reactor. The influences of silicate to aluminum ratio, b-axis
thickness ,and in-situ boron doping modification on the catalytic reaction performance of the catalyst are explored,and the
synergistic effect of the pore structure and acidity of the catalyst on its catalytic performance in MTP is studied. It is
shown that with the increase of silicate to aluminum ratio, both the selectivity of propylene and the production ratio of
propylene/ethylene (P/E) increase significantly, while hydrogen transfer index ( HTI) decreases significantly. ZSM-5
nanosheet catalyst with a silicate to aluminum ratio of 200 has the best catalytic performance , over which the selectivity of
propylene reaches 46. 52% ,P/E is 4. 44 jand HTI is 0. 016 2.Shortening the b-axis thickness can significantly improve
the stability of the catalyst.ZSM-5 nanosheet catalyst with a b-axis thickness of 60 nm exhibits the best stability within
200 hours of stable operation.In situ boron modification can effectively weaken the strength of strong acid and reduce the
total acid amount. Among them, the B,y,/Al,, catalyst has the best catalytic effect, with a propylene selectivity of
49.99% ,a P/E of 11. 01 and a HTI of 0. 002 6,and maintains excellent stability within 200 hours of operation.
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