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samples of wood fiber content g/kg
X FE i fliPd N ESPS it
Areas Samples Rape  Wheat  Corn Rice
i A
Sichuan Cellulose 447.20 380.40 367.26 338.11
e o1 Yk
+Vfﬁ? 158.21 276.58 285.63 260.37
Hemicellulose
ﬂifpﬁ% 118.71  77.47 52.44 39.96
Lignin
b Paiin
{’ﬁﬂjt. TH[% 359.20 337.77 286.45 318.29
Hubei Cellulose
\AQ Q' 3
+5'E’¥ 163.44 351.26 284.08 272.99
Hemicellulose
A\ﬁﬁ? 114.97  57.42 33.70 45.31
Lignin
i o
oM AR 362.46  328.43 316.40 350.02
Yunnan Cellulose
> 2T Y
4:5'&% 166.60 299.37 256.33 263.34
Hemicellulose
*Ei% 155.21  47.90 48.73 32.27
Lignin

A . B TG M2 B A7 — Bl , 245 B dh 19 Bk
S E U (DTG 4 . B IIE 3 U, Bt
B AR g i AR (TG i 2 M fif o #4

(DTG i £R) B e 14 .
1.3 EZHH=FEE
FE e R R v B B A AR ] R LR R N
= D

K o BN AR R m iR Y BT & 4
B, 00 smo SRR AW 06 T4 A2 H V05 m, R iRE
TR BE A Y SR AR W B T U6
A= ) 5T ) B A AR AT LR R
&)
K e FEFE s s f (x) 2 S AL PR AL £ J2 I
AL
R Arrhenius R L2 AT IER N

E

k= Aexp( RTj

ﬁ*Eﬁ%Mﬁ%%kﬂmmAﬁﬁ$ﬁ¥mﬂ;
R ASMRER K]/ (mol « KD 5 T N BIRIE K,

f(l)ﬁaé?r%ﬂciﬁﬁ é&z,,\ﬁ&zﬁ/zﬁﬁwﬁ

(2

3

v 2 A s AL, R R B S N AT f () =
u—m,ﬁ¢ Ry N I LA A
dx

4

FHEBCR A f=dT/de B HARA KX (), 81t
Coats-Redfern F14307 Y n=1 B}, & HifE

[P W]
" T° BE E RT

(5)
I=(d=x)""]_ | [AR( ZRT\]_E
ol ) e @

RGOMR G ERNE S AHM 1/T B4
@;é%,az%ﬂzgﬁ(gj,ﬁﬂﬁﬁ
AR 2RT
1BE@E:HOmE
WE 1A M

2 ZER55MH

21 AEMEEYRBEFORMBENE
g 25 KRB, 4 Fp A Wy B AS AR AR S 1Y TG ith
LRIIL IR AREMLCE 1), i N By & i 5
JE L ZRIRBE R R I SRR 25 e, X
530k AR A — B =R s T s
100 ‘CZEAq S B i W 4 T 0 2 T8 7K B B 19 2o 72
6 TG M h R ML TR, M DTG il 202
— AN, RN EIAE 7% ~8% ., 4 FhE Y ke
b YR E AR 250~400 CIEHE N, M DTG ik
ATDVE W TR R i A — A i o, B
WA /NS [ o i DX B A s R R4 L 43 AT A A 3
XA PG J5 R 2 B T AR W SRS AT Y 2T 4k K R 2F
Y X PR IEA SEEE, 400 C Z Rk H 2 AR R K
WA i — LA FA, KR DTG
B £ 7E 280~320 °C Z [a] Hy B — 3B & 0 & 19 2 8
W KA DTG 2 JL-F B A 324 5 06, X 2 Ry
e 1 Y 22 0 IR T B AR, T R OR R S Y 2 AR A R
i LA 3 R RE S R B A R A W R
Hh Y SR O T e, KRS R AR . R X A 4
J2 IR G A0 13 B 7 e kL DX AT SR A A 22 18 B I
18 270~300 “C i [ N, /N 22 Fl T K A AT RE i 1Y
DTG M4 B 2 5 1, MK ARG 1) DTG 26 1%
R 2, XOEH T ERR/NE LR
A 3R P i LA 2 PP RS AR S i R . A Y
TG MZRE AE A B A=Y BAE S b, K Y 2% 8 6
S KRR ERAR . 7E 270~300 “CHEE N, /N
FE b DTG M £ 308 2 2 ) g, il 3 il A

WEX 1/ T ER Al 5



134 Lol R % 9 34 B
120 A 1.2 B
Z 100 W3 Rape i} 1.0 .
- ~ q b 25
£ 80 AE Wheat £E o8 ij ;; Wa]f)e
N . e /N
‘D FEk Corn § g e eat
BQ 60 ——JKHF Rice Mz 006 71? Cora
8 5 —— JKFH Rice
40 § B5 04
e \__*\ K=
&K 20 T —— 0.21
0 0.0 -
0 200 400 600 800 1000 200 400 600 800 1000
HLEE/T Temperature R JE/C Temperature
B 1 M4 MEFH TG ML (A)F DTG # 4 (B)
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Fig.3 TG curves (A) and DTG curves (B) of foursamples in Yunnan
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Pyrolysis characteristics and kinetics analysis of four kinds of biomass straw

RAN Er-jun LIU Mei-ying NIU Zhi-you
College of Engineering s Huazhong Agricultural University ,Wuhan 430070,China

Abstract The purpose of this paper is to compare the differences between different types of pyroly-
sis characteristics of biomass straws and explore the impact of different regions on the pyrolysis charac-
teristics of biomass straws. The SDT-Q600 Simultaneous thermal analyzer(TGA)with high purity nitro-
gen flowing was used for the pyrolysis experiments(the heating rate is 20 “C /min, the end temperature
is 1000 °C) of rape, wheat,corn and rice straw got from Sichuan, Hubei and Yunnan Provinces. The TG
curve and DTG curve of the different kinds of biomass straws in different areas were obtained, and then
compare and analyzed. The results showed that the pyrolysis process of the 4 kinds of straws showed
similar change laws; however, the samples showed differences in the degree of weight loss and weight
loss rate according to the different types of components; the region had effects on the degree of weight
loss of the same kind of straw, while there is no significant effect on the weight loss rate; the kinetic pa-
rameters of the apparent activation energy and frequency factor were obtained with the dynamic calcula-
tions of biomass pyrolysis process of different species and areas using Coats-Redfern method. In the main
weight loss stage, the activation energy of straw biomass is in the range of 89-144 kJ/mol.

Key words  biomass; straw; pyrolysis characteristics; kinetics
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