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Delignification Kinetics of Wheat Straw Pretreated with Propionic Acid
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Abstract; The reaction course and delignification kinetics of wheat straw pretreated with propionic acid
was studied. The results showed that two distincet delignification phases occurred during this pulping
process of wheat straw, which were the initial delignification phase from the beginning to 60 min and the
residual delignification phase from 60 min to 180 min. The rate constant and the order of reaction were
determined through the establishment of kinetic equation in delignification reaction. Under the
temperature of 333 K,343 K,353 K,363 K, the rate constants were 0.002 3, 0.002 8, 0.003 7 and
0.005. And the reaction order was the first grade. In the range of temperature and time under which the

experiment was carried out, the average active energy was 26. 05 kJ/mol, the frequency constant was

26.797 L/ (mol +min).
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Fig.1 Curves of lignin content in crude fiber at different time
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Fig.2 Relation curve of delignification rate at different time
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Tab.1 Lignin content in crude fiber under

different reaction time at 60°C

R Eﬂ %/%Nﬁ? InZ
A [i1]/min [ 5 5350 %
1 30 15.7 2.754
2 60 14.6 2.681
3 90 13.6 2.610
4 120 12.7 2.542
5 150 11.9 2.477
6 180 11.2 2.416
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Fig.3 Relation curves of InL and ¢ at 60°C
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Tab.2 Lignin content in crude fiber under different

reaction time at 70°C
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Fig.4 Relation curves of between InL and ¢ at 70°C
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Tab.3 Lignin content in crude fiber under

different reaction time at 80°C
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Fig.5 Relation curve of InL and ¢ at 80°C
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Tab.4 Lignin content in crude fiber under

different reaction time at 90°C
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i [ /min TR % tnk
1 30 13.4 2.595
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6 180 6.3 1. 841
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Fig.6 Relation curve of InL and ¢ at 90°C
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Tab.5 Reaction rate constants at different

temperatures
MW T/K 333 343 353 363
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