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Abstract: ZSM-5 zeolite was prepared from the amorphous SiO,:Al,03:TPAOH:Na,O system in H,O vapor phase. The obtained samples
were characterized by X-ray diffraction, Fourier transform infrared spectroscopy, scanning electron microscopy, etc. Compared with the
hydrothermal method, using the vapor-phase method could easily synthesize ZSM-5 zeolite with uniform particle size. The particle size was

between 150 and 250 nm. It also showed a better catalytic performance with CH4 conversion as high as 17.5% and better life time.
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Fig. 1. Schematic diagram of reaction autoclave.
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Fig. 2. XRD patterns of ZSM-5-V and ZSM-5-H samples.
V—Vapor-phase method; H—Hydrothermal method.
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Fig. 3. SEM images of the ZSM-5-H (a) and ZSM-5-V (b) samples.
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£R1 FRFAZEHEZH Mo/HZSM-5 BULFIBITTE S
Table 1 Elemental analysis of Mo/HZSM-5 catalysts prepared by
different methods

Sample Element Mass percent (%)
2 3 4 Average
Mo/HZSM-5-V Al 399 410 4.00 423 4.08
Si 79.80 80.27 7991 79.17 80.09
Mo 1632 1573 16.19 16.69 16.23
Mo/HZSM-5-H Al 3.01 3.03 3.08 3.04 3.04
Si 80.17 80.80 80.61 8035 80.48
Mo 1682 16.17 1630 16.61 1647
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Fig. 4. FT-IR spectra of pyridine adsorbed on different catalyst sam-
ples at 450 °C.
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Table 2 Acid distribution of Mo/HZSM-5 samples prepared by dif-

ferent methods

Sample Asp AL Ap/(Ap+AL)
Mo/HZSM-5-V 0.82 0.34 0.71
Mo/HZSM-5-H 0.27 0.25 0.52

Ap — Integrated area of peak B in Fig. 4 for measure of the Bronsted
acid amount; 4;, — Integrated area of peak L in Fig. 4 for measure of
the Lewis acid amount.
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Fig. 5. Catalytic performance of Mo/HZSM-5-V and Mo/HZSM-5-H
for methane dehydroaromatization. (a) CH4 conversion; (b) CsHs yield.
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Fig. 6. DTG profiles of different catalyst samples after methane
dehydroaromatization for 20 h.
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Table 3 DTG results of different catalyst samples after methane de-
hydroaromatization for 20 h

S ) Peak temperature (°C) Coke amount (mg/g)
ample
P Peak 1 Peak 2 Peak 1  Peak 2 Total
Mo/HZSM-5-H 483 525 30.7 30.5 61.2
Mo/HZSM-5-V 496 560 414 41.1 82.5
:l: .
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