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Figure 2 Catalytic performance of 8% Cu/Zr0O,
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Figure 3  Effect of reduction temperatures of catalysts on ethanol conversion and H, selectivity
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Table 1  Effect of mole ratio of H,0/C,H;OH on catalytic performance of 8% Cu/ZrO,
H,0/C,H;OH mol ratio
Temp. 3:1 6.5:1 10: 1
1/ Conv. H, sel. Conv. H, sel. Conv. H, sel.
C,H;OH x /% s /mol ratio C,H,OHx /% s /mol ratio C,H,OH x /% s /mol ratio
300 12.7 3.4 27.4 4.0 38.2 5.2
350 30.6 2.3 31.9 4.2 86.5 4.5
400 32.9 1.6 60.1 2.7 84.7 2.8
450 73.8 1.3 97.5 2.0 99.6 2.3
500 96.0 1.4 100.0 2.1 94.6 2.4
600 96.1 1.2 100.0 2.1 100.0 1.5
reaction condition temp. 300 °C ~600 C  GHSV 3.6 x10* h”'
2.5 15h" ~30 b
2.5.1 H,
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Figure 6  Stability of 8% Cu/ZrO, catalyst at different
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Steam reforming of ethanol over Cu/Zr0, catalysts
II Influences of reaction conditions

WANG Hui DONG Guo-li HE De-hua

Innovative Catalysis program Key Lab of Organic Optoelectronics & Molecular Engineering MOE  Department
of Chemistry Tsinghua University Beijing 100084 China

Abstract In the previous paper the catalytic performances of Cu/ZrO, and the effects of the catalysts prepara-
tion parameters on the steam reforming of ethanol were investigated. In this paper the influences of the reaction
conditions on the reaction are further examined. Cu/ZrO, catalysts were prepared by precipitation/alcogel and
impregnation methods. The ethanol steam reforming reactions were carried out in a flow-type fixed bed micro-re-
actor quartzes tube at atmospheric pressure. The catalysts were also characterized by H,-TPR. The influences
of the reduction temperature of the catalysts reaction temperature water/ethanol ratio and space velocity on the
steam reforming of ethanol and the stability of Cu/ZrO, catalyst were investigated. The results showed that the con-
version of ethanol increased while H, selectivity decreased with the increase of the reaction temperature in the range
of 300 C ~500 ‘C. The influence of the reduction temperature of the catalysts on the conversion was not signifi-
cant although the reduction at 300 “C or 400 ‘C was favorable for the H, formation in the reaction. High water/ eth-
anol ratios resulted in the high ethanol conversion and high H, selectivity. With the increase of space velocity the eth-
anol conversion and H, selectivity decreased. 8% Cu/ZrO, showed relatively high stability for 22 h at 400 C ~450 C.
Key words Cu/ZrO, catalyst ethanol steam reforming hydrogen.
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