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Aromatization of Dimethyl Ether over Zn/H-ZSM-5 Catalyst
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Abstract: The catalytic behavior of H-ZSM-5 and Zn/H-ZSM-5 for the aromatization of dimethyl ether (DME) was investigated. The in-
crease in the number and strength of acid sites on the H-ZSM-5 zeolite was beneficial for DME aromatization. Aromatization performance
was enhanced by loading Zn into H-ZSM-5. The yields of total and Cg aromatics over H-ZSM-5 at 360 °C were 50.0% and 28.6%, respec-
tively, and over Zn/ H-ZSM-5 (Zn 2% in mass) were 66.2% and 39.0%, respectively. At 480 °C, the total aromatics yield increased to 78.0%

over Zn/H-ZSM-5.
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Table 1 Effect of reaction temperature on the aromatization of dimethyl ether (DME) over the H-ZSM-5 catalyst (SiO,/Al,05 = 38)
Y/%
t°C X%
CH, CH¢ C,Hs Csaliphatics C,aliphatics Cs, aliphatics CgHs C,Hg CgHyy  Cosaromatics  Total aromatics
300 02 05 0.5 13.5 20.2 14.5 0.0 4.5 28.0 17.0 49.5 98.9
330 03 05 0.9 16.1 20.0 11.8 1.0 9.4 30.2 8.9 49.9 99.5
360 04 06 20 19.7 18.1 7.9 1.8 11.8 28.6 7.8 50.0 98.7
390 07 1.0 29 24.1 16.5 4.7 2.7 13.1 26.7 7.6 50.1 100.0
420 1.3 1.8 43 26.7 12.6 2.6 32 14.6 254 7.5 50.7 100.0
Reaction conditions: W/F =9.0 (g-h)/mol, 0.1 MPa, 1 h. Y—Yield; X—Conversion.
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Table2 Effect of SiO,/Al,0; ratio on the aromatization of DME over the H-ZSM-5 catalyst
Si0,/ALO; Y% X%
ratio CH, C,Hg C,H, C; aliphatics C, aliphatics Cs, aliphatics Total aromatics
50 0.5 0.5 3.6 20.2 20.7 9.9 44.5 99.9
38 0.4 0.6 2.0 19.7 18.1 7.9 50.0 98.7
25 0.6 0.7 1.9 239 15.9 4.4 524 99.8
Reaction conditions: W/F =9.0 (g-h)/mol, 0.1 MPa, 360 °C, 1 h.
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Table 3 Effect of Zn loading on the aromatization of DME over the Zn/H-ZSM-5 catalyst (Si0,/Al,O; = 38)
Zn loading Y% X%
(%) Methane Ethane Ethylene Cj aliphatics C, aliphatics Cs, aliphatics C¢Hs C;Hg  CgHjp Co.aromatics Total aromatics
0.0 0.4 0.6 2.0 19.7 18.1 7.9 1.8 11.8 28.6 7.8 50.0 98.7
0.3 0.5 0.4 2.0 16.5 15.3 6.9 1.9 135 36.0 7.0 58.4 100.0
0.9 0.5 0.1 2.7 13.9 132 6.3 1.3 134 38.0 10.5 63.2 99.9
1.5 0.7 0.4 3.4 13.7 13.3 6.9 1.2 138 38.5 8.1 61.6 100.0
2.0 0.5 0.4 3.8 11.1 11.1 6.9 09 11.6 39.0 14.7 66.2 100.0
3.0 0.6 0.5 4.9 9.4 11.6 7.2 0.8 12.8 413 10.9 65.8 100.0
4.0 0.5 0.5 6.3 10.8 10.4 6.1 0.7 10.6 39.0 15.0 65.3 99.9
6.0 0.6 0.6 13.8 12.9 10.7 6.1 0.5 7.9 37.8 9.1 55.3 100.0
8.0 0.6 0.7 15.0 13.1 10.6 5.1 0.4 7.5 29.1 7.7 447 89.8
10.0 0.5 0.4 20.5 15.9 7.4 4.2 0.3 0.8 12.2 2.4 15.7 64.6

Reaction conditions are the same as in Table 2.
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Fig. 1. Effect of reaction temperature on the yield of aromatics over
the 2%Zn/H-ZSM-5 catalyst. Reaction conditions: W/F = 9.0 (g-h)/mol,
0.1 MPa, 1 h.
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