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In situ Infrared Characterization of Methanol Adsorption on ZrO;
Modified Cu Catalysts

WU Gui-Sheng"” MAO Dong-Sen' LU Guan-Zhong" CAO Yong® FAN Kang-Nian®
('Research Institute of Applied Catalysis, Academy of Chemical and Environmental Engineering, Shanghai Institute of Technology,
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Abstract: The adsorption and reaction of methanol on Cu and ZrO./Cu were investigated using in situ

infrared diffuse reflectance spectroscopy, in which the catalysts were reduced at different temperatures in
order to change the content of surface oxygen species and investigate the change trends of methanol
adsorption and reaction over the catalysts with the oxygen species content. The results show that methanol
is adsorbed on the surface of Cu to produce CO, via the intermediate of adsorbed formaldehyde, while the
intermediate of formate is formed on the surface of ZrO,/Cu. The production rate of CO, via the
intermediate becomes slower with the rise of the reduction temperature of the catalysts, illustrating that the
content of oxygen species on the surface of the catalysts determines the formation of the intermediate and

the reaction rate.
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Fig.1 IR spectra of methanol adsorption on Cu
reduced at 280 °C
Following the introduction of methanol vapor, the temperature of
catalyst was maintained at 22 °C for 10 min (a), at 200 °C for
1 min (b), for 7 min (c), and at 220 °C for 1 min (d).
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Fig.2 IR spectra of methanol adsorption on Cu
reduced at 350 °C

Following the introduction of methanol vapor, the temperature of
catalyst was maintained at 18 °C for 10 min (a), at 200 °C for
1 min (b), 7 min (c), and 30 min (d).
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Fig.3 IR spectra of methanol adsorption on
ZrO,/Cu reduced at 280 °C
Following the introduction of methanol vapor, the temperature of
catalyst was maintained at 18 °C for 10 min (a), at 200 °C for
1 min (b) and 5 min (c).
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Fig.4 IR spectra of methanol adsorption on
Zr0O,/Cu reduced at 350 °C
Following the introduction of methanol vapor, the temperature of
catalyst was maintained at 18 °C for 10 min (a), at 200 °C for
20 min (b), at 230 °C for 20 min (c), and at 250 °C for 20 min.
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Fig.S Temperature-programmed reduction
patterns of catalysts
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