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The pyrolysis characteristics of biomass and its dynamics law

CHENG Shi-qing, SHANG Lin-lin , ZHANG Hai-qing
(College of Energy and Power Engineering, Shandong University, Jinan 250061, China)

Abstract: The pyrolysis characteristics and dynamics of the natural biomass (including rice stalks, wheat stalks,
corn stalks etc. ) and their ramifications (lignin and paper mill sullage particles) were studied using the thermo-
eravimetric analysis ( TGA) method under different heating rate, which are 10, 20, 30 °C/min respectively. The
terminal temperature of furnace is 850 °C and the high pure N, is used as reacting and protecting gas. The results
show that; the natural biomass has only one fast agravic period, but the ramification has two. The starting decom-
pose temperature of biomass is lower and the velocity is higher than that of the coal. With the rise of heating rate,
the maximum decompose rate and its corresponding temperatures of biomass increases, but the final agravic quotient
decreases. Pyrolysis mechanism of biomass is suitable for 3D diffuse Jander equation, and the activated energy in-
creases with the rise of heating rate.
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Fig.2 TG and DTG curves of biomass and coal pyrolysis in heating rate of 20 °C/min
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Fig. 3 TG and DTG curves of lignin and paper mill sullage particles pyrolysis in heating rate of 20 °C./min

HIE 3 (a) AT, KRETRAKREFEZS RS DXRE, 1 XETE 200 CZHT, 2% K EURAE G B A
o, MEMLr%, BRREAE. 52 NXEUE 200 ~400 C, 7EXMEEN KA RRE, M
AR A, iR LR | 0, WE(ETRE 2 280 CZafy. 55 3 AN IXHUZTE 400 ~650 °C, FEILIX
WAREGT VS, WUOMEZEAZEE. 64 DU 650 ~750 C, TEX /NG FIARR R i — L RIZU R, W
Mg BUAS 2 g, IEEIRAEZY R 730 C A Ay, JF B R A BRI R B E. 5 S IR
750 CLAERIIXER, 5RRPZENE 53k

3 (b) AIUL, 3 4005 W BURE Y FAEE il 2 RN o0 it AR T T Rip LA AR 9 52 5 n &2 2%, 7E 200 ~
800 CEE N — EIRFFEB KM, SRR i 3l 2 DA, 1 M IE(H IR 2 380 C,
T35 1 A4~27 680 °C.
2.2 FHRIERINAEY RABEFERN D

THE AL P FER SR R 2R TR AR B G, A i UKL I8 1) FA Ak JIr 9 L2 194 e oz B i) 742
M, AFTIE B, FHERERAIE IS S R R 22 AR, AR BRSNS IR 22 AR K, AR UL
HMERIREE R, R IR EE AR, AU PN AR B IR AR S, A AT RERE I N R AR 1 R AT R, T
T 238 0] A ) o R R ) S ) LU AR 2.

2 1 R LR A RE S AEAS R HIR 3 1SR R IE 24

MR 1T LIRS, BEETHRER B TR, AV B G K D, BR, XTI (BRI T,
T, CRUWESE AT, MG K, A BRI it IR VAR S i R vh . 1] 4 S EATFAE 3 AN



www.chinacaj.net

504 # £ = % 2006 4E45 31 %

®1 TRARERETENRERABFESH

Table 1 Pyrolysis characteristic parameters of samples in different heating rates

A PR B/°C + min ! /% r,/c RER D, /pg s AT,/ C
10 220.0 321.0 0.766 600 10.6 68
FFF 20 219. 1 322.0 0.716 611 16.3 78
30 217.3 326.0 0.716 397 19.4 107
10 184.2 270.5/720. 5 0.551 760 2.7 121
A% 20 203.2 289.0/738.3 0. 536 400 4.7 147
30 210.2 310.5/749. 5 0.517 192 6.2 210
10 134. 1 382. 0/668. 0 0.572 541 2.1 230
3 AR WL 20 135.7 388.0/682. 0 0. 556 932 3.9 277
30 137.2 389.5/684.0 0. 538 404 5.9 305
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Fig. 4 DTG curves of wheat stalks pyrolysis

in different heating rates
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Table 2 Pyrolysis dynamics parameters of samples

in different heating rates

- ﬂ‘?&ﬁﬂﬁil iﬁtﬁﬁil — %ﬁ?‘lﬁ‘
/%C + min /kJ + mol /min
10 106. 0 0.999 720 49 420 468
FAFF 20 108.5 0.998 187 103 430 579
30 109. 1 0.998 016 142 833 149
10 125.4 0.999 509 3 060 967 002
ZF 20 121.5 0.998 743 1579 102 138
30 116.7 0.998 241 728 790 667
10 112.2 0.996 308 315 945 664
EAKFF 20 118.6 0.999 762 2 136 323 322
30 116. 4 0.999 951 2335 140 874
10 76.2 0.999 011 26 365.2
KIFEZE 20 61.4 0.999 124 1336.0
30 54.8 0.998 696  385.4
10 16.6 0.990 262 0.020 126
TEACR 20 17.9 0.996 286 0. 059 605
iZ I A 30 19. 1 0.997 560  0.116 312
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TOKRAF . ARBUR . AR BRI SR PR B 73 51 O 14.2, 16.3, 14.8, 4.7, 3.9, 3.9 pg/s, Xt
R SRR 4358 197. 6, 219.0, 173.6, 203.2, 135.7 F1452.0 C.
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