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Table 1 Textural properties of the samples

BET surface area Crystallitesize” Surface composition”(x % )
Samples .
/(m® - g) /nm Au Cr
Cr, 0, 45 20.27 NM NM
Au/Cr,0,(0.95% ) 37 23.55 0.76 99.24

a. Determined by XRD, and calculated by Scherrer formula from the position of 26=33.64° peak in Fig. 2.

b. Surface composition was determined by XPS

NM: not measured
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Table 2 Catalytic performance of different samples

Selectivity/ %
Conversion - A . .
Catalysts Glyceric ~ Tartronic  Glycolic ) Formic
/% 1,3-dihydroxyacetone

acid acid acid acid

Cr,0, 13.8 0 0 1.3 0 98.7
Au/Cr,0,(0.33% ) 52.0 45.0 10.2 12.5 0 32.3
Auw/Cr,04(0.56% ) 60.5 52.5 7.3 10.0 1.8 28.4
Au/Cr,0,(0.81% ) 69.7 63.1 6.1 7.7 2.5 20.6
Au/Cr,0,(0.95% ) 81.5 67.0 5.5 4.6 2.7 20.2
Au/Cr,0,(1.02% ) 82.2 64.4 2.5 6.0 1.3 25.8

Reaction conditions: Glycerol 10 mmol, 3% H,0, 25 mL, Catalyst 0.2 g, 60 C, 4 h.
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Fig. 4 Effect of reaction conditions on the catalytic performance of catalyst
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Table 3 Catalytic performance” of reused catalyst

Recycle runs Conversion/% Selectivity/ %
1 81.5 67.0
2 81.0 67.1
3 81.4 66.5
4 80.7 66. 1
5 79.5 66.2
6 79.4 65.9
7 79.0 65.5
8 78.5 65.5
9 77.2 64.6

10 76.7 63.4

Reaction conditions; Glycerol 10 mmol, 3% H,0, 25 mL,
Catalyst 0.2 g, 60 C, 4 h.
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Scheme 1 Possible reaction pathway for glycerol oxidation
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Selective Oxidation of Glycerol to Glyceric Acid Catalyzed by
Supported Nanosized Au/Cr, O,

WANG Xiao-li, WU Gong-de * , LIU Xian-feng, ZHANG Fang, XUE Yun-bo,
TANG Xu, JIN Tong-fa
(School of Environment and Technology, Nanjing Institute of Technology, Nanjing 211167, China)

Abstract: A series of supported nanosized Au/Cr,0; were prepared and characterized by various physico-chemical

measurements such as ICP, FTIR, XRD and N, sorption. The supported catalysts were effective in the selective

oxidation of glycerol to glyceric acid with 3% hydrogen peroxide. Under the optimal reaction conditions, the highest
conversion of glycerol reached 81.5% with 67.0% of the selectivity to glyceric acid over Au/Cr,0,(0.95% ). In

addition, the catalytic activity was remained after being recycled 10 times.

Key words: nanosized Au; support; oxide; glycerol; glyceric acid



