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The Influence of ZnO on the Performance of CuO-ZrO,
for Methanol Synthesis via CO, Hydrogenation
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Abstract; The effects of ZnO on the physicochemical properties and the catalytic performance of CuO-ZrO, for
the hydrogenation of CO, to methanol were investigated. The results showed that the specific surface area of
metallic copper in the catalyst, which was favorable for the adsorption and dissociation of H, , increased with the
addition of an appropriate amount of ZnO. Moreover, the amount of basic sites on the catalyst surface was great-
ly enhanced by the presence of ZnO, resulting in an increase of the adsorbed CO,. The highest activity could be
obtained when the ratio of Zn/Zr was 2:3 in the CuQ-ZnO-ZrO, catalyst.
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Fig.1 XRD patterns of CuO-ZnO-ZrO, catalysts with

different Zn/Zr ratio
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Tab. 1 Physicochemical properties of the CuO-ZnO-ZrO,

catalysts with different Zn/Zr ratio

et BRTIRMBY  MRmRY
Cuy.5Zro s 35.7 2.83
Cuo.5Zn.15Zr. 35 47.6 8.25
Cuy.sZny. 25 Zro. 25 42.1 8.07
Cuo.5Zno. 35 Zro. 15 33.9 6.56
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Fig.2 H,-TPR curves of the CuO-ZnO-ZrQ; catalysts
with different Zn/Zr ratio
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Tab, 2 Catalytic performance of CuO-ZnO-ZrO, catalysts

with different Zn/Zr ratios for hydrogenation

of CO, to methanol

CO, ¥f¢ CH;O0H %&# CH;O0H Wk

LA /% /% /%
Cuo.5Zru.5 9.9 45.4 4.5
Cug.5Znn. 15 Zro.35 15.5 56.6 8.8
Cug.sZny.2Zry.3 16.4 57.2 9.4
Cuo.5Zng. 25 Zro. 25 16.1 56.6 9.1
Cuo.5Zng. 3210 2 15.8 56.9 9.0
Cuy.s Zno 35 Zro. 15 14.2 57.8 8.2

W R &M N T =240 C, p=23.0 MPa, GHSV =
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