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Preparation and catalysis of magnetic carbon-based solid acid micropheres

Wang Xun Zeng Danlin Ding Xiao Shen Kangwen Pei Yang Chen Shiyuan Wang Guanghui

(School of Chemistry and Chemical Engineering, Hubei Key Laboratory of Coal Conversion and
New Carbon Material, Wuhan University of Science and Technology, Wuhan 430081)

Abstract Magnetic carbon-based solid acid microphere catalysts were prepared by hydrothermal method and
were characterized by scanning electron microscopy, vibrating sample magnetometer, X-ray diffraction, fourier
transform infrared spectroscopy, thermogravimetric analysis and Boehm titration. The effect of preparation conditions
on catalytic performance of micropheres was discussed. The results showed that the diameter and saturated
magnetization of microspheres were 1.1 to 1. 3um and 4. 25emu/g, respectively. The characteristic diffraction peaks of
ferric oxide can be observed and a large number of acid functional groups were present on the surface of micropheres.
The maximum acid density was 2. 84mmol/g when the sulfonation temperature 90°C , the time 8h and the amount of
concentrated sulfuric acid 15mL.The as-prepared catalyst was used to catalyze the esterification reaction of oleic acid
and methanol. The results showed that when the mass of the magnetic solid acid catalyst was 7. 5% of oleic acid, the
molar ratio of methanol to oleic acid was 24 : 1, the esterification temperature 90°C and the esterification time 3h, the
esterification rate reached 89. 43%.
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