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To develop cellulose-derived HMF production process, which includes multi-step
reaction (cellulose hydrolysis, glucose isomerization and fructose dehydration),
heterogeneous catalysts such as ion exchange resin and ionic liquid were employed as
catalysts and solvent, respectively. It was found that sequential water addition was
effective for selective glucose production via cellulose hydrolysis. It was revealed that
alkali catalyst, which is normally effective for glucose isomerization in aqueous solution,
became inactive in ionic liquid. Probably, this can be explained by strong interactions
between alkali (or alkaline-earth) metal ion in heterogeneous catalysts and Cl' in ionic
liquid (such as [Bmim][CI]) such that active sites on the materials are poisoned. In
addition, glucose isomerization into fructose is equilibrium reaction and fructose yield is
limited at lower temperature because of the equilibrium constraint. To overcome these
issues, direct production of HMF from glucose is effective and Lewis acid catalyst must be
attempted. To accomplish energetically-favorable products separation and recycle of
solvent, combination of liquid-liquid extraction with distillation would be appropriate and
effective.
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Fig. 3 Effect of catalyst on the isomerization
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Fig. 4 Effect of temperature on the
isomerization of glucose (2 wt% glucose in
water 5 g, Catalyst 0.1 g, t=3~30 min.)
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