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Synthesis of Hierarchical HZSM-5 Microspheres without Second Template
and Their Application in Methane Dehydroaromatization
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Abstract: Hierarchical ZSM-5(ZSM-5-HW) microspheres were synthesized by controlling the hydrothermal conditions without any secon-
dary template. The ZSM-5-HW microspheres with a diameter range of 1015 um were constructed by many rod-shaped crystals. N, adsorp-
tion at —196 °C revealed that the ZSM-5-HW zeolite is of both micropore and mesopore structure. The hierarchical Mo/HZSM-5-HW catalyst
exhibited higher catalytic activity and stability in methane dehydroaromatization. The initial CH4 conversion and the highest benzene yield
were 18.5% and 9.5%, respectively, which are better than that of the conventional Mo/HZSM-5 catalyst. The CH4 conversion and benzene
yield was kept at 10.2% and 5.5%, respectively, after running the reaction for 24 h.
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Fig. 5. Catalytic performance of different Mo/HZSM-5 catalyst samples for CH4 dehydroaromatization. (a) CH4 conversion; (b) Benzene yield.
Reaction conditions: & = 700 °C, p = 0.1 MPa, SV = 1500 ml/(g-h). (H)ZSM-5-HT—The zeolite prepared with carbon nanotube as the second tem-

plate.
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