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Preparation of Mono-vacancy Phosphotungsticheteropoly Compounds
and Experimental Design of Their Catalytic Performance

WANG Cheng-jun', SU Qiong', LI Gui-xian®, WANG Jie’, DUAN Zhi-ying'

(1. Key Laboratory of Utility of Environmental Friendly Composite Materials and Biomass in Universities
of Gansu Province, School of Chemical Engineering, Northwest Minzu University, Lanzhou 730030,China;
2. College of Petrochemical Engineering, Lanzhou University of Technology,lanzhou 730050, China)

[Abstract] A series of transition metal substituted mono-vacancy Keggin-type phosphotungstichetero-
poly compounds PW,, O, M (II/III) (M=Fe, Co, Ni, Cu, Mn),) modified by cetylpyridinium bro-
mide were synthesized and characterized by IR and X-ray spectra. Using it as a phase transfer cata-
lyst,the catalytic activity of the synthesized heteropoly compounds for the oxidation of styrene was e-
valuated. The effects of reaction temperature,reaction time, the amount of catalyst and tert-butyl hy-
drogen peroxide on the oxidation of styrene catalyzed by (Cpyr) ;PW,, Co were investigated. The re-
sults show that, (Cpyr) ;PW,,Co has the highest catalytic activity when the transition metal substitu-
ted mono-vacancy Keggin structure phosphotungsticheteropoly compound is synthesized when the re-
action temperature is 80 ‘C and the reaction time is 8 hours. The conversion of styrene is as high as
89. 3% ,and the selectivity of the target product ethylene oxide is 78 %. The reusability of the catalyst
is good.
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