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Abstract; Natural gas, coal bed methane and coke oven gas are rich in methane. With the in-

crease of energy demand and environmental protection requirements, it is particularly important

to utilize the methane-rich gas. The efficient utilization core of methane-rich gas is methane con-

version. Methane aromatization process can directly convert methane into benzene-based light ar-

omatics at atmospheric pressure and provide important raw materials for industrial production.

However, the methane conversion rate is not high and there is more carbon deposit on the cata-

lyst, so the development of efficient and stable aromatization catalyst has become the focus of re-

searchers. This article first reviewed the research progress of the methane aromatization catalysts

in recent years, then focused on the influence of the catalyst in the aromatization process of meth-

ane in terms of active metal, molecular sieve support structure, and catalyst promoter, and sum-

marized the reaction mechanism of the methane aromatization process.
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Table 1 Influence of primary catalysts on MDA
/C /MPa /(mL e« g« h!) /% /%
Ga/HZSM-512] 650 — 6 000 31 3.4
Zn/HZSM-5t1 700 0.1 3 000 L7 353
Fe/ZSMF-5M15] 750 — 3 000 4.0 453
Mn/HZSM-5L16] 750 01 3000 35 40, 0
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1
/°C /MPa /(mL +g!«hl) /% /%
Fe/HZSM-5M17] 750 0.1 1 500 14. 4 56. 3
Fe/HZSM-5L18] 700 0.1 3 000 L5 30. 0
Mo/HZSM-5123 700 0.1 1 500 12. 0 80. 0
Mo/HZSM-5(MA)2+] 700 0.1 1500 11. 8 70. 7
Mo/HZSM-5(ZA)21] 700 0.1 1 500 10. 7 69. 1
Mo6/MCM-22[25] 700 0.1 1 500 12. 0 750
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Table 2 Influence of catalyst additives on MDA
/°C /MPa /(mL gl +h!) /% /%
6Mo-0. 6Co/ZSM-528] 700 . 1 1500 16. 0 43. 8
6Mo-0. 2Ni/ZSM-528 700 .1 1500 16. 0 43. 8
2Fe-0. 5Au/HZSM-5[2] 750 — 3 000 5 0 30. 0
6Mo-0. 7Co—0. 1Ni/HZSM-5:3"] 700 .1 5 000 10. 9 67. 0
6Mo-0. 7Co—0. 1Ni/HZSM-531] 700 — 5 000 89 63. 0
6Mo-0. 7Co—0. 1Fe/ HZSM-5L31] 700 — 5 000 8 4 50. 0
6Mo-0. 7Co—0. 1Mg/HZSM-5!31 700 — 5 000 80 54. 0
6Mo-0. 7Co—0. 1Zn/HZSM-531] 700 — 5 000 7.0 35. 0
s Mo , Mo




2 , 9
2 (a)HZSM-5;(b)6 % Mo-0. 7% Co/HZSM-5; (c)6 % Mo-0. 7% Co-0. 1% Ni/HZSM-5 SEM [0
Fig. 2 SEM images of (a) HZSM-5;(b)6% Mo-0. 7% Co/HZSM-5; (c)6 % Mo-0. 7% Co-0. 1% Ni/HZSM-5[501
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Table 3 Influence of catalyst support on MDA
/°C /MPa /(mL«gl«hD) /% /%
Mo/ H-1IM-534] 700 0.1 1 500 11. 8 67. 1
IM-5085] 700 01 1500 131 57. 3
TNU-9-HL36] 700 o1 1 500 13. 5 66. 1
MCM-49L37] 750 0.1 1350 11. 5 74. 0
MCM-22L3¢] 700 — 3000 16. 0 37.5
Mo/MCM-22L10] 700 01 1500 12. 2 85. 0
Mo/HMCM-2211] 700 — 1500 12. 6 90. 0
Mo/ZSM-5L42] 700 — 1500 11. 6 50. 0
Mo/HZSM-5043] 700 0.1 1 500 10. 3 68. 0
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