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Effects of Ag on Performance of Methanol Oxidation over Pd/CeQ,-ZrO,-La,0;-Al,0;

ZHANG Xue-Qiao? Wang Shi-Dan' Xin Xin?> LIU Sheng-Yu* CHEN Yao-Qiang™' ZHAO Ming™'
(‘College of Chemistry, Key Laboratory of Green Chemistry and Technology Ministry, Sichuan University, Chengdu 610064, China)
ollege of Resource and Environment, Chengdu University of Technology, Chengdu , China
*Coll, R d Envi Chengdu Universi Technol Chengdu 610025, Chi

Abstract: Pd-Ag/Ce0,-Zr0O,-La0;5-Al,05 catalysts were prepared by the co-impregnation method. Low temperature
nitrogen adsorption-desorption, X-ray diffraction (XRD), H,-temperature-programmed reduction (H,-TPR), Ultra
violet-visble difuse reflectance spectroscopy (UV-Vis DRS) and X-ray photoelectron spectroscopy (XPS) were
carried out. The catalytic activities of these catalysts for the oxidation of methanol were investigated. The results
of catalytic activity indicate that the presence of Ag significantly improves catalytic performance for methanol
oxidation. The T50, T90 and AT are 125 °C, 150 °C and 25 C, respectively. H-TPR results suggest that the
addition of Ag increases the amount of active oxygen and promotes the reductive ability. The UV-Vis DRS and
XPS results indicate that electron effects between Pd and Ag, Pd-Ag and support are favorable for producing
larger activated oxygen via easy migration on the Pd-Ag/Ce0, interface, thus promoting both the catalytic activity

at low temperature and the speed of catalytic oxidation.
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Fig.1 Conversion of methanol as a function of reaction

temperature over various catalysts
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Table 1 Light-off temperature (7s), complete
conversion temperature (7) and
AT (Tw-Ts) of methanol over Pd-Ag

catalysts
Catalysts Ts | °C Te | °C AT/ C
Cat-1 140 220 80
Cat-2 133 170 37
Cat-3 125 150 25
Cat-4 165 210 45
Cat-5 242 275 32
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Table 2 Textural properties of catalyst samples

Catalysts Sper / (m*-g™) Vs/ (mL-g™) Roven / nm
Cat-1 99.5 0.31 6.3
Cat-2 96.6 0.30 6.3
Cat-3 94.6 0.28 6.0
Cat-4 95.2 0.28 5.9
Cat-5 99.4 0.29 5.9
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Fig.3 H,TPR patterns of different catalyst samples
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Fig.5 XPS spectra in the Pd3d (A) and Ag3d (B) core level regions of different catalysts
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Table 3 Binding energy data of Pd3d and Ag3d from XPS analysis
E, leV Ratio / mol%
Catalysts
Pd3ds, Pd3ds,* Pd3ds, Pd3d;, Ag3ds, Ag3dy, Ce3ds» Ce3ds, Pd/Pd*
Cat-1 336.3 335.1 336.5 341.7 — — 882.2 900.0 45.59/54.41
Cat-3 335.6 335.3 336.4 341.0 367.2 373.5 882.6 900.4 54.91/45.09
Cat-5 — — — 367.7 373.9 882.8 901.7 —
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