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Highly Effective Methanol Steam Reforming Cu/ZnO Catalyst
Prepared by a Dry Mechanochemical Approach Based on
Oxalate Precursor Synthesis

WANG, Lu-Cun LIU, Yong-Mei CAO, Yong* WU, Gui-Sheng
YAO, Cheng-Zhang DAI, Wei-Lin HE, He-Yong FAN, Kang-Nian
(Shanghai Key Laboratory of Molecular Catalysis and Innovative Materials, Department of Chemistry,
Fudan University, Shanghai 200433)

Abstract It was demonstrated for the first time that highly active Cu/ZnO catalysts for hydrogen produc-
tion from steam reforming of methanol could be obtained by a dry mechanochemical approach based on ox-
alate precursor synthesis. Highly strained copper nanocrystals combined with a higher metallic copper sur-
face area achievable account for the higher performance of the mechanochemically derived catalysts com-
pared with their conventional counterparts prepared by coprecipitation method. It was proposed that the
beneficial isomorphous substitution between cupric and zinc oxalate precursors could be significantly en-
hanced by increasing the milling time during the mechanochemical synthesis, which results in enhanced in-
teraction between copper and zinc oxide, thus leading to superior catalytic performance in methanol steam
reforming.
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Figure 1 Stability of Cu/ZnO catalysts obtained from different

methods
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Table 1 Physicochemical properties and catalytic performance of Cu/ZnO catalysts prepared via different methods
Catalyst Sper/ Scu’/ dewo™ do/ Microstrain®/ CH;0H conversion/ H, selectivity/ CO, selectivity/ CO concentration/
m’g ) (m’g ") nm nm % mol% % % mol%
nb-CZ* 31.8 10.5 10.9 134 0.222 95.5 100 97.8 0.54
cb-CZ*  48.6 11.0 11.2 16.7 0.219 81.4 99.8 97.6 0.55
na-CZ 29.1 39 11.9 20.2 0.169 68.5 98.7 97.4 0.63
cc-CZ 235 52 15.0 18.4 0.158 61.0 98.1 96.5 0.90

“ After mechanochemical reaction for 4 h. ® BET surface area. ¢ Metallic copper surface area determined by N0 titration. “ Particle size calculated from XRD data

based on Sherrer equation. ¢ Microstrain of the Cu crystals obtained from the broadening of X-ray diffraction lines''")./ Reaction conditions: temperature 260 C.
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Figure 2 Temperature dependence of methanol conversion over
Cu/ZnO catalysts prepared at different grinding time
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Figure 4 In situ XRD patterns of Cu/ZnO catalysts obtained
from different methods (reaction for 2 h)
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