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Table 1 Oxidation of alcohols with aqueous hydrogen peroxide over heteropolyphosphatotugstate*

Entry Alcohol Reaction time(h) Yield( % ) Selectivity (% )
1 butan-2-ol 4.0 92 >99
2 pentan-2-ol 4.0 97 97
3 cyclohexanol 5.0 93 99
4 4-methylpentan-2-ol 4.5 92 99
5 octan-2-ol 5.5 92 >99

1" cycle 5.0 90 >99
2™ cycle 4.3 86 >99
3" cycle 4.3 84 >99
4™ cycle 4.3 82 >99
6 1-phenylethanold 5.0 95 (92) " >99

* Reaction conditions; alcohol/ H, 0,/ catalyst =300/200/1 ( molar ratio) ; alcohol 15 mmol, H,0,(27% ) 10 mmol

and catalyst 0. 05 mmol, temperature 90 °C. " the isolated yield was in parentheses. © Selectivity based on % alcohol

conversion. "1-phenylethanol/H, 0,/ catalyst =200,/200/1 ( molar ratio) .
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Fig. 1 The IR spectra of the catalyst before, during

and after reaction
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Fig. 2 The *' P NMR spectra of the catalyst

during alcohol oxidation
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Fig. 3 The *' P MAS NMR spectra of the catalyst after

many reaction-spearation cycles
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Fig. 4 The IR spectra of the catalyst after many

reaction-separation cycles
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A Spectroscopic Study on Heteropolyphosphatotungstate
in The Alcohol Oxidation

ZHANG Sheng-jun ', ZHAO Gong-da', GAO Shuang', XI Zu-wei', XU Jie'
(1. Dalian Institute of Chemical Physics, the Chinese Academy of Sciences, Dalian 116023, China;
2. Graduate School of the Chinese Academy of Sciences, Beijing 100049 , China)

Abstract: The IR and *'P NMR spectra of heteropoly-phosphatotugstate before, during and after the alcohol oxida-
tion reaction were analysed. It showed that the catalyst was composed of several heteropolyphosphatotugstates, the
active intermediate species was polyoxometalte contained active oxygen, the activity of catalyst was lowered gradual-
ly and the catalyst converted into steady keggin structure after many reaction-separation cycles.
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