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Epoxidation of Allyl Chloride to Epichlorohydrin by Reversibly
Supported Catalyst Heteropolyphosphatotungstates SiO,

ZHAO Gongda LI Jun® ZHANG Hengyun LU Ying XI Zuwei GAO Shuang”
Dalian Institute of Chemical Physics The Chinese Academy of Sciences Dalian 116023  Liaoning China

Abstract The epoxidation of allyl chloride to epichlorohydrin was investigated using a new reversibly supported
catalyst heteropolyphosphatotungstates silanized silica gel which was generated in situ in the epoxidation reac-
tion. The effects of reaction time Na,HPO, amount ratio of allyl chloride to H,O, and particle size of silanized
silica gel were examined at a reaction temperature of 65 C . The results showed that the epichlorohydrin yield of
the initial epoxidation reaction reached 86.5% under the optimized reaction conditions. The catalyst could be
reused three times without significant loss of catalytic activity.
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Table 1  Effect of reaction conditions on epoxidation of allyl chloride to epichlorohydrin over the in situ generated reversibly

supported catalyst heteropolyphosphatotungstates SiO, Cat SiO, [

R Reaction time Na, HPO, amount Allyl chloride:50.8% H,0, SiO, particle size Yield Catalyst recovery
un h g molar ratio mesh % %
1 1.5 0.02 6:1 50-70 81.7 90.2
2 2.5 0.02 6:1 50-70 80.3 89.3
3 4.0 0.02 6:1 50-70 78.1 84.8
4 2.5 0 6:1 50-70 79.4 —
5 2.5 0.02 6:1 50-70 80.3 89.3
6 2.5 0.04 6:1 50-70 79.0 80.1
7 2.5 0.06 6:1 50-70 71.1 —
8 2.5 0.02 4:1 50-70 79.2 75.7
9 2.5 0.02 6:1 50-70 80.1 89.3
10 2.5 0.02 8:1 50-70 83.5 91.7
11 2.5 0.02 6:1 50-70 80.3 89.3
12 2.5 0.02 6:1 80120 86.5 95.7
Reaction conditions SiO, 0.38 g catalyst 0.38 g 50.8% H,O,: catalyst molar ratio=100:1 65 C.
The yield of epichlorohydrin was based on H,0,.
Naz HPO4 pH 2.2
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Table 2 Recycling of the reversibly supported catalysts for the epoxidation of allyl chloride
Catal Reaction time  Allyl chloride:50.8% H,0, SiO, particle size Yield %
_atalyst
arlys h molar ratio mesh Fresh catalyst Recycle 1 Recycle 2
Unsupported 2.5 6:1 — 85.9 81.6 79.2
Cat SiO, [ 2.5 6:1 80—-120 86.5 84.2 82.5
Cat SiO, I * 2.5 6:1 80-120 85.5 84.3 83.6

Other reaction conditions are the same as in Table 1. The catalyst was reused without addition of fresh catalyst.

* Prepared by the method described in Ref. 9 .
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