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Abstract

Degradation kinetics of hemicellulose of wheat straw pretreated by propionic acid was studied. The
results showed that two distinct phases occurred during the degradation process of hemicellulose of wheat
straw , the fast degradation stage from the beginning to 60 min and the mild degradation stage from 60 min
to 180 min. The rate constant and the order of reaction were determined through the establishment of
kinetic equation. Under the temperature of 60°C , 70°C , 80°C and 90°C , the rate constants were 1. 98 x
107, 1.67 x10™*, 1.79 x 10 and 4.42 x 10 *, respectively. At the same time, the order of
reactions were 1.99, 1.40, 0. 61, 0. 46, respectively. The experiment was carried out in a certain range
of temperature and time, the average active energy was 180. 16 kJ/mol, and the frequency constant was

5.27 x10** L/(mol - min).
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Fig. 1 Hemicellulose content at different time
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Tab.1 Hemicellulose remained in crude fiber under different reaction time at 60°C

S0 ] L/ 1l B R 5% A 2 £ 4 R 1 4 R TR A AR L (< AL/AY)
+/min BN L % SEME L,/ %

30 ~ 60 23.8/20.2 22.0 3.09 ~2.12

60 ~90 20.2/17.4 18.8 2.93 ~2.37

90 ~120 17.4/15.4 16.4 2. 80 -2.71

120 ~ 150 15.4/13.6 14.5 2.67 -2.81

150 ~ 180 13.6/12.4 13.0 2.56 ~3.22
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Tab.2 Hemicellulose remained in crude fiber under different reaction time at 70°C

A/ 1k ) B A AT e R £ 4 R UL S R

5[] ¢/ min A L% eV L, /% InL,, In( - AL/At)
30 ~60 21.3/17.3 19.3 2.96 -2.01
60 ~90 17.3/14.3 15.8 2.76 -2.30
90 ~ 120 14.3/12. 1 13.2 2.58 -2.61
120 ~ 150 12.1/10. 1 11.1 2.41 -2.71

150 ~ 180 10.1/8.7 9.4 2.24 -3.06




108 i3

W BB

S 20124

JINZE R T R R T2k 1) S 1) 2 41 4 25 IR e o g T3 T
—dL/dt=1.67 x10 °L"*
2.2.3  80°C H} - £ 4 2 W fiff S I 80 R 7
3 JETE 80°C B IR T, A [m] i 4k 3 bk ) 45 3]

R AR T 2 v e £ 2 26 5 i B

Xt e 3 PRI, Ly AR In(- AL/AL)
x UK InL,, UG y = a + ba, A W AERLLL 5
SR ILE S,

®3 SOCHARRMEMEMEFERFLALEENRESN

Tab.3 Hemicellulose remained in crude fiber under different reaction time at 80°C

R B/ AR A Vg R FABRER RN - o
. e it 43 L% T L, /% !
30 ~60 18.6/14. 4 25.8 3.25 -1.97
60 ~90 14.4/11.2 12.8 2.55 -2.23
90 ~ 120 11.2/8.6 9.9 2.29 -2.45
120 ~ 150 8.6/6.4 7.5 2.01 -2.61
150 ~ 180 6.4/4.8 5.6 1.72 -2.93
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Tab.4 Hemicellulose remained in crude fiber under different reaction time at 90°C

N L/ 1k I 2 R A 2 2 4 R T 43R o 40
JZ v B} (8] ¢/min InL,, In( = AL/At)
BB S B L/ % FIE L,/ %
30 ~60 16.9/11.6 14.25 2. 660 -1.73
60 ~90 11.6/7.4 9.50 2.250 -1.97
90 ~ 120 7.4/4.4 5.90 1.770 -2.30
120 ~ 150 4.4/1.9 3.15 1. 150 -2.48
150 ~ 180 1.9/0.3 1.10 0.095 -2.93
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Tab.5 Reaction rate constants at different temperature

g/ C
60 30 90
T-'/K! 3.00 x10 3 2.91 x10 73 2.83x10°° 2.75 x10 3
InK -8.23 -6.17 -3.88 -3.01
ko/L+ (mol-min) ' 1.98 x10°* 1.67 x10 73 1.79 x10 ~2 4.42 x10 7?2
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