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Fig. 1. Influence of the amount of HPA used
on the yield of phenol
Experimental conditions: 2 mL (22.56 mmol) of benzene,
15 mLof glacial acetic acid and 5 mL(48.5 mmol)
of H,0,(30% ) ; reaction for 100 min at 323 K
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Fig. 2 Influence of reaction temperature on the yield of phenol
Experimental conditions: 0. 15 mmol HPA
2 mL(22.56 mmol) of benzene,
15 mLof glacial acetic acid and 5 mL(48.5 mmol)
of H,0,(30 % ) ; reaction for 100 min
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Fig. 3 Influence of the amount of H, 0, on the yield of phenol
Experimental conditions: 0. 15 mmol HPA
2 mL(22.56 mmol) of benzene, 15 mLof glacial

acetic acid, reaction for 100 min at 323 K.
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Fig. 4 Influence of reaction time on the yield of phenol
Experimental conditions; 0. 15 mmol HPA, 2 mL(22.56 mmol)
of benzene, 15 mLof glacial acetic acid, 5 mL(48.5 mmol)
of H,0,(30 % ), reaction at 323 K
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Table 1  Catalytic performance of different HPA
Distribution of the products . o
- - Yield Selectivity

Catalysts Phenol Quinone Quinol
(%) (%)

(' mmol) ('mmol ) ('mmol)
H;SiMo,, VO,, - 17H,0 3.88 0.34 0.08 17.2 90.3
H,Siw, VO,, - 17H,0 0.97 0.11 0.03 4.3 87.4

Experimental conditions: 0. 15 mmol HPA, 2 mL(22.56 mmol) of benzene, 15 mlLof glacial

acetic acid, 5 mL(48.5 mmol) of H,0,(30 % ), reaction for 100 min at 323 K.

Yield = amount of phenol ( mmol)/amount of benzene ( mmol)

amount of benzene( mmol) + amount of HQ( mmol) + amount of BQ( mmol)

Select = amount of phenol ( mmol)/
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The Catalytic Performance of Silicon-substituted Heteropolymolybdates
and Heteropolytungstates for the Direct Oxydation

of Benzene to Phenol using Hydrogen Peroxide
LUO Qian"?, DONG Liang', WANG Jin-yue',
JIAN Min', ZHANG Jin', Li Gui-ying', HU Chang-wei'"
(1. Key Laboratory of Green Chemistry and Technology ( Sichuan University) , M. O. E, College of Chemisiry,
Sichuan University , Chengdu , 610064, China;
2. Department of Chemistry, Xichang College, Sichuan Xichang, 615022, China)

Abstract; The catalytic performance of two Keggin-type heteropolyacids for the direct hydroxylation of benzene to
phenol was studied. Glacial acetic acid was employed as the solvent, while hydrogen peroxide was used as the oxi-
dant. It was found that in the system composed of 0.02 mol benzene, 0. 16 mol hydrogen peroxide and 0. 24 mol
glacial acetic, when 0. 10 ~0. 15 mmol of heteropolyacids were used and keeping the reaction temperature at 323K
for 80 ~ 100 min, the yields of phenol over silicon-substituted heteropolymolybdates and heteropolytungstates could
reach 17.2% and 4.3% , with the selectivities of 90.3% and 87.2% , respectively.
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