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Study on Chemical Kinetics of Wood Pyrolysis
by Thermogravimetric Analysis

Yan Haopeng Lu Xixian Qin Tefu
(Research Institute of Wood Industry, CAF, Beijing 100091)

Abstract In this paper, pyrolysis chemical kinetics of wood-base materials was investigated with
thermogravimetric analysis. The results showed that 1. After the materials lost water, pyrolytic reac—
tion of wood samples and a —ellulose consisted of two stages but the reaction of Klason lignin was in
only one stage. 2. Activation energy for thermal degradation of the wood samples were in the order a—
cellulose> wood samples> Klason lignin. 3. Order of reaction of different stages of the wood samples
and a —ellulose were 1, but orders of reaction of Klason lignin were different with different wood
species.

Keywords Thermogravimetric analysis; Pyrolysis Reaction kinetics; Activation energy; Order of

reaction
2
1 [2]
2 2
) N .
? ) ’
2
5
2
’ 2.1
’ 1
} o 1
Tab. 1 Wood samples collection
Arrh . :
’ rrivenius (Larix olgensis) 32
s s ( Pinus massoniana) 30
i , (P-taeda) 26
(P aulown ia elon gata) 10
’ (Populus nigra< P. simonii) 22
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Fig. 2 TG and DTG curves fora—cellulose of Larix olgensis
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Fig. 3 TG and DTG curves for Klason lignin of
Larix olgensis
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Fig. 1 TG and DTG curves for wood powder sample of
Larix olgensis 38’“’ 121°C
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Tab. 2 Dynamic thermogravimetric analysis of wood powder from various wood species
(©) (%) (©) (%) (©) (%)
50~ 102 3.9 200~ 340 521 340~ 510 43.0
38 103 6. 6 198~ 341 580 341~ 520 34.2
38 103 5 8 190~ 342 54. 2 342~ 502 38.5
50~ 106 25 184~ 331 57.5 331~ 480 39.0
40~ 110 7.5 191~ 335 59. 5 335~ 480 30.0
3 a-—
Tab. 3 Dynamic thermogravimetric analysis of « —cellulose from various wood species
©) (%) ©) (%) ) (%)
44~ 121 4.2 245~ 360 64. 7 360~ 532 29.1
44~ 120 7.0 245~ 355 65. 0 355~ 543 26.0
38~ 120 55 245~ 355 63. 0 355~ 543 29.8
40~ 117 4.0 240~ 350 70. 0 350~ 538 24.8
42~ 117 7.5 190~ 320 59. 5 320~ 440 32.0
4 T 7 e Wo— W
Tab. 4 Dynamic thermogravimetric analysis of Klason lignin ., Wo— W-
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Tab. 5 Chemical pyrolysis Kinetics parameter of wood powder from various wood species

E(kI/mol)

Z(1/min) " E(kJ/mol) Z(1/min) "
101. 85 328 10 1 80. 13 15K 10 1
98 58 2,05 10° 1 85. 51 3.0K 10° 1
85. 54 1.1& 106 1 79. 07 1.6K 10 1
91. 23 1.OK 106 1 83. 99 8. 1K 10 1
98. 34 3.6X 106 1 93. 75 3.4X 10 1

6

Tab. 6 Chemical pyrolysis kinetics parameter ofa —cellulose from various wood species

E(kJ/mol) Z(1/min) n E(kJ/mol) Z(1/min) n
195. 78 8 13X 106 1 78. 48 6. 6K 10 1
172. 29 5 5K 1014 1 65. 98 6.5 10 1
165. 62 1. 3K 104 1 89. 16 3.6X 100 1
194. 94 5. 0% 106 1 87. 52 3.0 100 1
184. 92 1. 4K 106 1 78. 96 2.96< 100 1
7 a— 160~
Tab. 7 Chemical pyrolysis kinetics parameter of Klason 190 k J/mol 65~ 90 k J/mol 5
lignin from various wood species 85~ 100 k J/mol 65~
95 kJ/mol ;
E(k, J/mol) Z(1/min) n 28 kJ /mol
36. 07 36.57 0. 55 a—
29. (0 10. 00 0.73 ’
31. B 13.28 0. 48 ? °
[4~ 6]
25. 47 3.34 0. 42 )
24. 54 4. 06 0. 62 “ »
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