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g R (Zr0,, CeO, 5F C) N5 80 mL k& 2. 43 x
107 mol « L™ S A&IFW T, BIRETFEE
323 K J5, A 0.2 mol - L™ (& EALAN I WM
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(DP) . Aw/C(DP), Au WyHIS A Zk N 3%.
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Fig. 1 Catalytic oxidation of glyoxal
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Table 1 Influence of supports and preparation

methods on catalysts performance

Xory Sacry Yiay
Catalyst
(%) (%) (%)
Au/C(DP) 1.0 68.0 0.7
Auw/C(L) 1.9 39.9 1.1
Au/Ce0,(DP) 23.8 14.2 3.4
Au/Ce0,(L) 17.7 24.6 4.4
Aw/Zr0,(DP) 4.3 46.1 2.0
Aw/'Zr0,(L) 18.36 33.97 6.2
70 [ Il Xc.y
I B S,icLy
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L - YAGLY
50
40+
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10 [

5.7 6.7 7.7 8.7
pH

2 pH X Au/Zr0,( L) L8 £ —BE 52 R
Fig. 2 Effect of pH on the Au/Zr0,(L) performance

for the oxidation of glyoxal
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Table 2 Effect of reaction temperature on

Auw/7r0,(L) performance
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(%) (%) (%)

Temperature  pH

* Aw'Zr0,(L) 293 K 7.7 14.3  34.8 4.9

" Au/Zr0,(L) 303 K 7.7 23.8 23.4 5.6

b Aw/Z:0,(L) 313 K 7.7 18.8 28.2 5.3
¢ Aw'Zr0,(L) 323 K 7.7 18.36 33.97 6.2
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Fig. 3 Effect of reaction time on Au/ZrO,(L) performance

for the oxidation of glyoxal
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Fig. 4 Mechanism of catalytic oxidation glyoxal over

gold catalyst
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Fig.5 XRD patterns of catalyst samples
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Fig. 6 AAS results of catalyst samples
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Fig. 7 UV-Visible spectra of catalysts
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Fig. 8 XPS spectra of catalysts
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The Research of Oxidation of Glyoxal to Glyoxylic Acid
over Gold Catalyst

LIU Chun-xiu, WANG jiang, Sagara, FENG Meng-jie, CHENG Xiao-dan,
JIA Mei-lin" , Zhaorigetu
(Inner Mongolia Key Laboratory of Green Catalysis, College of Chemistry and Environmental Science,
Inner Mongolia Normal University, Hohhot 010022, China)

Abstract; A series of gold catalysts were prepared by deposition-precipitation method and solution reduction method

respectively. The catalytic oxidation of glyoxal to glyoxylic acid in the presence of O, was taken as the probe reaction

for comparing the catalyst activity. The influence of reaction conditions on the catalytic activity was investigated.

These catalysts were characterized by X-ray diffraction, AAS, UV-Vis spectrum and XPS. The results demonstrated

that the catalyst Au/ZrO,(L) prepared by solution reduction method showed higher activity than that from deposition-

precipitation method, with the 6.2% glyoxalic acid yield at the pH of 7.7 and reaction temperature of 323 K. The

high activity of Au/ZrO,(L) might be resulted from the high actual gold loading and the existence of Au’.

Key words: gold catalyst; glyoxal; glyoxalic acid



