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Table 1 Oxidative bromination reaction of phenol catalyzed by ammonium tungstophosphate catalyst

o . Selectivity/ %
Catalyst Catalyst dosage/g Reaction time/h Conversion/ % . - Di- p/o
ATPA 0.5 5 92.6 27.2 61.6 11.2 2.3
ATPA-10 0.5 5 75.5 32.3 61.7 6.0 1.9
ATPA-20 0.5 5 95.4 20.2 64.6 15.2 3.2
ATPA-40 0.5 5 93.0 26.9 63.8 9.3 2.4
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Table 2 Effect of catalyst dosage on the oxidative bromination reaction of phenol

Selectivity/ %

Catalyst dosage/g Reaction time/h Conversion/ % Di p/o
o- p- i-

0.2 5 72.0 29.0 65.1 5.8 2.2

0.5 5 95.4 20.2 64.6 15.2 3.2

0.7 5 93.2 23.7 63.3 13.0 2.7

1 5 94.8 22.4 64.7 12.9 2.9
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Table 3 Effect of the reaction time on oxidative bromination reaction of phenol

Selectivity/ %

Reaction time/h Catalyst dosage/g Conversion/ % Di p/o
o- p- i-

1 0.5 36.9 49.9 47.4 2.7 0.9

3 0.5 84.4 25.8 62.3 11.9 2.4

5 0.5 95.4 20.2 64.6 15.2 3.2

7 0.5 96.2 23.7 49.4 26.9 2.1
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Table 4 Effect of the catalyst recycling on the oxidative bromination reaction of phenol

Selectivity/ %

Used times Catalyst dosage/g Reaction time/h Conversion/% D; p/o
o- pP- 1-

1 0.5 5 95.4 20.2 64.6 15.2 3.2

2 0.5 5 92.9 23.3 63.4 13.3 2.7

3 0.5 5 91.1 26.9 59.5 13.6 2.2

4 0.5 5 87.4 33.9 53.7 12.4 1.6
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Oxidative Bromination Reaction of Phenol Catalyzed by
Ammonium Tungstophosphate Catalyst Supported on Silica

DING Junhong, GONG Shuwen*, LIU Lijun, LI Kaozhen, CUI Qingxin
( Department of Chemistry , Liaocheng University , Liaocheng 252059 , China )

Abstract An efficient oxidative bromination reaction of phenol by KBr-H, O, has been achieved in the
presence of ammonium tungstophosphate catalyst supported on silica with different loadings, which were
synthesized by sol-gel method. The effects of the reaction time and catalyst amount on the oxidative
bromination reaction were also investigated. The results indicated that the Keggin structure of ammonium
tungstophosphate could be retained after supported on silica, and these catalysts exhibited high bromination
reaction catalytic activity with a yield of 96. 4% and high selectivity of p-bromophenol with a p/o ratio of 3. 2.
After reaction, these catalysts can be recycled and still exhibited catalytic activity with a yield of 87. 4% and
a p/o ratio of 1. 6 after four cycle reactions.

Keywords ammonium tungstophosphate , catalysis, phenol , bromination



