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Fig. 1 Reaction mechanism of cellulose hydrolysis in

supercritical water
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Fig. 2 The schematic diagram of the fixed bed reactor
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Fig. 3 Reducing sugar yield with temperature changes

under different pressure
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Table 2  Critical values (T, P.) and reaction
conditions( I, P) of the used solvents. ( K, MPa)
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Fig 5 The contrast of reducing sugar yield in different solvents
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Fig. 6 The degradation rates of lignocellulose in

different time periods
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Fig. 7 The fitting of the degradation rate of
the cellulose before and after ethanol addition
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Fig. 8 The fitting of the hydrolysis rate of reducing sugar
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Table 3 The degradation rates of lignocellulose under

different temperatures
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Fig. 9 The effect of the reaction temperature on the

degradation rate of lignocellulose
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Fig. 10  The fitting of the degradation apparent

activation energy of lignocellulose
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Process and lumped Kkinetics of cellulose

hydrolysis in alcohol-water mixed solvents

CHEN Jie, WANG Cun-wen, WANG Wei-guo, ZHANG Jun-feng, LIU Qiang, DUAN Xiao-ling
(Key Laboratory for Green Chemical Processes of Ministry of Education, School of Chemical Engineering and
Pharmacy, Wuhan Institute of Technology, Wuhan 430074, China)

Abstract: The process and kinetics of lignocellulose hydrolysis in hot — compressed alcohol-water mixtures for

reducing sugar production in a fixed-bed reactor were investigated. It was found that the yield of reducing sugar

could reach 67.53% at a temperature of 250 °C, a pressure of 17 MPa and a volume ratio of ethanol/water

1:1. By employing a 3-lump kinetic model, the apparent activation energies of lignocellulose hydrolyses without

and with ethanol addition were estimated to be 119.497 and 56. 784 kJ/mol, respectively, at the pressure of

17 MPa.

lignocellulose and improvement of reducing sugar production.

The results showed that ethanol-water mixtures as solvent were beneficial to the hydrolysis of

Key words: lignocellulose ; fixed —bed reactor; reducing sugar; lumped kinetics ; hydrolysis; apparent activation energy
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