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Synthesis of n —butyl gallate catalyzed by activated carbon supported
phosphotungstic acid under microwave irradiation

HUANG Meijuan, XIE Fanghua, YANG Jianming, WANG Jixiang, PENG Gan
(School of Chemical Engineering, Xiangtan University, Xiangtan 411105, Hunan, China)

Abstract ; The n — butyl gallate was prepared by microwave irradiation method with gallic acid and n — bu-
tyl alcohol as raw materials and activated carbon supported phosphotungstic acid as catalyst. The catalytic
performance of catalysts with different loads of phosphotungstic acid and its reusability were studied. The
effects of microwave irradiation power, dosage of catalyst, molar ratio of gallic acid to n — butyl alcohol,
reaction temperature and reaction time on the yield of n — butyl gallate were investigated. The synthesis
conditions of n — butyl gallate were optimized by single factor experiment and response surface methodolo-
gy, and the product was characterized by infrared spectroscopy. The results showed that the catalytic per-
formance of catalyst with 26.89% loads of phosphotungstic acid was good, and the catalyst could be re-
used for many times. The optimal synthesis conditions were obtained as follows; dosage of gallic acid
0. 05 mol, microwave irradiation power 400 W, dosage of catalyst 1. 02 g ( phosphotungstic acid load
26.89% ) , molar ratio of gallic acid to n — butyl alcohol 1: 11, reaction temperature 127 °C and reaction
time 34 min. Under these conditions, the yield of n — butyl gallate reached 89.96% . The product was
characterized as n — butyl gallate by infrared spectroscopy.

Key words: gallic acid; n — butyl gallate; microwave; response surface methodology; activated carbon
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