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Kinetics of acid hydrolysis of coconut shell to produce xylose

LIU Rencheng, YAO Boyuan, HUANG Guangmin
(Hainan Provincial Key Laboratory of Fine Chemicals, Hainan University , Haikou 570228, Hainan, China)

Abstract: The effects of reaction time, reaction temperature and acid concentration on xylose concentration
in coconut shell hydrolysate were investigated. The acid hydrolysis mechanism for coconut shell was
discussed. As a homogeneous irreversible series reactions system, first-order reaction rate models for

established. The

xylooligosaccharides hydrolysis and kinetic coefficient for xylose decomposition were estimated. According

coconut shell acid hydrolysis were activation energy, kinetic coefficient for
to the rate equations, the favorable acid hydrolysis conditions were predicted, the drawn conclusions can be

used to industrial production.
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Table 1 Industry analysis of raw material

M./ % Aq/% Va/% FCq/%

10. 30 2.68 89. 97 7.35

THpse EEA PR (RESH) WE 2,
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GB/T 2277.10—1995, K& ¥ GB/T 747—2003
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Table 2 Main component of coconut shell

Xylan/ % Holocellulose/ % Lignin /%

21.2 68. 7 30. 1
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Fig. 1 Acid hydrolysis of coconut shell at 80 C
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Fig. 2 Acid hydrolysis of coconut shell at 90 C
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Fig. 3 Acid hydrolysis of coconut shell at 100C
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Table 3 Results of k, and k,

T/C C/mol+ L' £k /h! ky/h1 ki/ky R?
80 0.4 0.1374 0. 0040 34.35 0. 99
80 0.8 0. 2461 0.0158 15.58 0.99
80 1.2 0. 3438 0. 0165 20. 84 0. 99
90 0.4 0. 2869 0.0061 47.03 0.99
90 0.8 0. 5098 0.0162 31. 47 0.99
90 1.2 0. 7364 0. 0449 16. 40 0.98
100 0.4 0.9077 0. 0109 83.28 0. 99
100 0.8 1. 6196 0.0215 75.33 0.98
100 1.2 2.2123 0. 0508 43.55 0. 99
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Table 4 Results of E,

C/mol « L1 E,/k] * mol™! InA R
0.4 98.9 31.63 —0.993
0.8 98.7 32. 14 —0.992
1.2 97.5 32.08 —0.996
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Table 5 Results of n and Ink,
T/K n Ink, R
353 0. 8354 —1.2181 0.999
363 0. 8549 —0.4700 0.999
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