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Tab.1 Proximate analysis, ultimate analsis and calorific of samples

Tl 5 Wi/ % TEE T/ % Qunv/
o K5y w5y R4 I 5 itk H 0 N S (MJ-kg™")
FOKF 8.67 10. 02 69. 88 11.49 41. 60 5.74 34.11 1.09 0.16 17.38
JINFE R 6.21 13.06 63. 64 17.27 42.16 6.31 40. 18 0. 81 0.44 16.42
WA 7.02 6.06 61.04 26.40 45.31 6. 88 35.68 1.07 0.22 18.94
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Fig.1 TG — DTG curves of pure stalk
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Tab.2 Three samples corresponding to each stage

of temperature and weight loss

BN N R 147
S8 WE/ KRER/ WRE/ RER/ O WRE/ RER/

C % C % C %
T as 230 9 230 7 230 7
T, 296 11 275 11 285 13
T sim 365 70 340 66 350 55
T o 375 78 360 70 390 68
Tpy; 460 83 440 80 450 81
Tpen 470 86 465 87 475 90
T 520 89 505 90 520 94
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Fig.2 TG — DTG curves of samples mixed wheat stalk
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Tab.3 Combustibility parameters of the samples
Be Vi/% D/ (mgemin~') T/ Ar/min  Ty,/min T,/min T,/min Z, Z, Z,
ym100 69. 88 75 296 1.27 13.85 15.20 24.97 17.70 13.94 0.1124
xm100 63. 64 68 285 1.50 14. 66 14. 11 24.91 15.18 10. 12 0.1221
hsk100 61.04 16 275 3.07 15.08 15. 48 25.35 3.55 1.15 0.5755
hsk10 68. 99 20 279 2.34 14.98 15.10 25.05 4.94 2.11 0.4515
hsk20 68.11 18 278 2.45 14.76 14. 81 25.05 4.41 1. 80 0.484 8
hsk40 66. 34 17 277 2.48 14.98 15.10 25.05 4.07 1. 64 0.5312
xml10 69. 25 60 276 2.48 14.92 15.10 25.02 15.05 6.07 0.1501
xm20 68. 63 65 276 2.50 15.29 15.10 25.56 16. 16 6.46 0.1390
xm40 67.38 68 281 2.00 14. 47 14.43 24.85 16. 30 8. 15 0.1236




) SRR A% RAE YRS AT IR B AR v 5 3l ) 2 20 205

AP a— R AR
m,——t F ZI KRR il Y o
mq v, —FE TG Rl R 199 A R
B—IHEE AR n—— AL
T—i %
E A— I i AL BE SO AR [N 1

R——FAR S MK %, B 8. 134 ]/ (mol - K)
o SIRBE R BE— 3, W In(F(a) -1)/T
(BTG A — 2k ELER, A4l HL R 30 S A e 5 b R
W E 5 Al a3 7 B (4) Bk 2 A4 ] I R 9 4L
(n=0.5,1,2,3, ) A¥E k& BB R 5E e X
PERE n =138 E A RE,ZRNE 4,

R4 REUHRENHFESH

Tab.4 Compunding material combustion kinetics parameters

o FER I e b B I# 2 ik AR 8 o B
TR JE/C E/(kJ-mol ") A/min ™! IR/ C E/(kJ-mol ") A/min ™! R?

ym100 296 ~365 12. 02 1.61 x10" 0.963 3 460 ~ 520 16.01 4.81 x 10" 0.9896
xm100 285 ~340 9.07 4.14 x 10" 0.9753 440 ~ 505 12.57 1.81 x 10" 0.984 7
hsk100 275 ~350 8. 19 2.36 x 10" 0.9976 450 ~520 30. 46 5.31 x 10" 0.9615
hsk10 279 ~383 8. 44 2.68 x10"° 0.999 5 443 ~524 27.59 2.39 x10" 0.9859
hsk20 278 ~376 8.28 2.50 x 10" 9.999 2 439 ~ 521 16. 03 7.03 x 10" 0.995 1
hsk40 277 ~382 8.17 2.36 x 10" 0.999 4 437 ~518 21.67 3.65x10" 0.9877
xm10 276 ~380 8.50 2.97 x 10" 0.9832 450 ~516 16.13 4.89 x 10" 0.9930
xm20 276 ~388 8.29 2.46 x 10" 0.999 1 459 ~521 21.28 3.24 x10" 0.9899
xm40 281 ~380 8.23 2.49 x 10" 0.999 1 451 ~520 13. 31 2.73 x 10" 0.9928
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Straw Mixed Combustion Characteristics and Kinetic Analysis

Zhang Linhai'®  Xue Dangqin'® Li Gang" Hou Shulin®
(1. College of Mechanical and Automotive Engineering, Nanyang Institute of Technology, Nanyang 473004, China
ge o, g g yang £y yang
2. College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract; Taking corn stalks in Beijing Daxing District as the main raw material, and the peanut shells
and wheat straw as affixation, the combustion characteristics of mixed materials were studied by using
thermogravimetric analysis. The combustion dynamics was analyzed by using Coats — Refern method to
offer practical and theoretical data for crop straw combustion. Studies showed that combustion curve of
three samples had two distinct peaks, which could be divided into four basic stages: water evaporated to
dryness, the combustion of volatiles, fixed carbon combustion and burnout. At the same time, a larger
overlapping area was laid in the entire combustion stage. The combustion characteristics and kinetic
parameters of mixed materials were influenced by adding peanut shells, and less affected on adding wheat
straws.

Key words: Straw Compounding Combustion characteristics Thermogravimetry Kinetic



