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Synthesis enzyme-mimic solid acid and its catalytic performance to cellulose

WANG Haisong, JIN Shuyuan, YANG Chao
( School of Light Industry and Chemical Engineering, Dalian Polytechnic University, Dalian 116034, China )

Abstract: Solid acid has been attracted extensive attentions due to its advantages such as no corrosion,
easily to be recovered and reused and so on. The traditional solid acids generally exhibited poor
affinity to cellulose and low hydrolysis efficiency. Chloromethylation reaction of Amberlyst-15 was
performed using paraformaldehyde/chlorosulfuric acid as chloromethylation reagent and anhydrous
stannic tetrachloride as catalyst. The hydrolysis efficiency of cellulaseemimetic solid catalyst was
improved by introducing chloride ions into Amberlyst-15. Various factors affecting chloromethylation
reaction of Amberlyst-15 were investigated, such as paraformaldehyde, anhydrous stannic
tetrachloride, chlorosulfonic acid and reaction time. The structure and functional groups of
chloromethylation Amberlyst-15 were characterized by FT-IR, TGA, SEM, and BET. The results
suggested that the yield of glucose was 62. 37% after hydrolyzing ball-cellulose at 150 “C in 12 h with
chloromethylated Amberlyst-15, which was about 3.85 times the glucose yield (16.19%) with
Amberlyst-15 at the same conditions. It was further confirmed that the introduction of chlorine into
Amberlyst-15 could improve its mass transfer effect between cellulose and enhance the hydrolysis
efficiency of cellulose.
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