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Table 2 Specific surface areas of composite catalysts

with different Cu/Zn ratio
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Study on direct synthesis of dimethyl ether by hydrogenation of carbon dioxide

I Effects of Cu/Zn ratio on structure and properties of catalysts

ZHAO Yan-qiao CHEN lJi-xiang ZHANG lJian-xiang ZHANG Ji-yan
Department of Catalysis Science and Engineering School of Chemical Engineering and Technology

Tianjin University Tianjin 300072 China

Abstract In order to systemically investigate the effects of Cu/Zn ratio on physical-chemical properties and cat-
alytic performance of catalyst a series of CuO-ZnO-Al,O,/HZSM-5 composite catalysts with different Cu/Zn
ratios Cu/Zn=1/2 4/5 5/4 and 2/1 weight ratio of oxides were prepared. And their catalytic performance
for hydrogenation of CO, was evaluated in a laboratory fixed-bed reactor system. The physical-chemical proper-
ties of these catalyst samples were also studied by means of H,-TPR XRD BET IR and XPS. The results
showed that Cu/Zn ratio in catalyst could affect the catalytic activity the crystal phase structure and the reduction
property of the catalyst to a certain extent. Among the concerned catalysts with different Cu/Zn ratios the cata-
lyst with Cu/Zn =1/2 showed better catalytic performance for dimethyl ether and methanol synthesis. The TPR
profiles of different catalysts showed some difference. With the increase of Cu content the areas of the reduction
peaks increased and the reductive peak temperature decreased slightly. The XRD results indicated that the degree
of copper dispersion was decreased with the increase of Cu content in the catalysts. There was no evident differ-
ence between the catalysts in BET specific surface areas and there was also no obvious relation between BET
specific surface area and catalytic performance. The IR results of the catalysts presented that there was a corre-
sponding relation between the catalytic activity and the intensity of absorption peak at 1 101 cm™ which indicated
the interaction between the metal oxides and HZSM-5. The XPS characterization proved that the active sites
could be in two forms i.e. Cu’ and Cu’ which supported the viewpoint that the Cu* and Cu’ both were ac-
tive species during methanol synthesis.

Key words carbon dioxide hydrogenation dimethyl ether CuO-ZnO-Al,O,/HZSM-5 catalyst Cu/Zn ratio
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