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Abstract: Dehydration of glucose to 5-hydroxymethylfurfural (5-HMF) was carried out by using
acidic zeolites as catalysts. A series of zeolite catalysts were prepared by phosphotungstic acid
(PW) supporting and dealumination;respectively. Specifically, MCM-41, HMOR and HY were
employed for PW supporting,and HY was used for dealumination. The obtained catalysts were
named as PW/MCM-41,PW/HMOR,PW/HY,HY-DO0. 2 and HY-D1. 0,respectively. Influence
of catalyst structure,reaction temperature,mass ratio of glucose to water,as well as mass ratio
of catalyst to glucose on 5-HMF yield were studied. The results showed that higher yields of 5
-HMF were obtained for zeolites after PW supporting. Among these catalysts, PW supported
HY zeolite (PW/HY) gave the highest 5-HMF vyield of 27. 9 %. The particular structure of
HY zeolite had significant positive influence on 5-HMF yield. In addition, increasing reaction
temperature accelerated the 5-HMF generation. When mass ratio of glucose to water was 3.0 *

100, the highest 5-HMF yield of 30.4 % was achieved at 2. 5 h.which indicated that a proper
mass ratio of glucose to water was favorable for 5-HMF preparation.
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Table 1 Surface area, mean pore size and acid amount of zeolite

catalysts
Acid
- . Surface Mean pore amount
No.  Catalysts area(m?®/g) size(nm) (X 10 *mol/g)
1 MCMH4] 810. 9 3.0 0.8
2 PW/MCM-41 574.7 3.2 1.5
3 HMOR 83.2 3.8 2.1
4 PW/HMOR 69. 2 1.4 1.8
5  HY 100. 3 4.4 2.4
6 PW/HY 83.5 4.4 3.8
7 HY-Do. 2 75.1 4.8 1.7
8 HY-DI.0 74.4 5.2 1.6
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Fig.1 XRD pattern of zeolite catalysts
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Fig. 2 Influence of different zeolite catalysts on 5-HMF
yield
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Fig. 3 Influence of reaction temperature on 5-HMF yield
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Fig. 4 Influence of mass ratio of glucose to water on 5-
HMF yield
—o:1.5%; m:3.0%;-a:6.0%.
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Fig. 5 Influence of mass ratio of catalyst toglucose on 5-
HMF yield
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