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Abstract: For efficiently utilizing the agricultural biomass wastes through pyrolysis and
gasification, thermogravimetric and mass spectrometry experimentation of corn cob, peanut shell,
rice husk and rice straw were performed by thermogravimetric analysis and mass spectrometry.
Mechanism of weightlessness, regularities of heat flow and the releasing combustible and small
moleacule and small moleacule gases (CO, H, and CH,) as well as the pyrolysis characteristics
were thoroughly studied. The results showed that the weight loss of biomass mainly occurs within
220 ~410 C. As for corn cob, the weightlessness between 220 C and 410 C is the highest,
which accounts for 80% ~90% of the total weight loss. The pyrolysis index D is corn cob > rice
straw > rice husk > peanut shell. The activation energy is rice husk > corn cob > rice straw >
peanut shell. The char yield is rice husk > peanut shell > rice straw > corn cob. Generally,
thermal stabilities of corn cob and rice straw are poor while thermal stabilities of rice husk and
peanut shell are relatively stable. The activation energy and frequency factor are obtained by
Coasts-Redfern method. Numerical results show a good consistency with thermogravimetric data.
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Table 1 Proximate analysis, ultimate analysis and componential analysis of experiment samples %
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Table 2 Specific pyrolysis characteristics parameters of different biomass

e t/C to/ T AL,/C (dw/dr),,/(%-min~") (dw/dr) /(% -min~") D BAEHE w/%
S 55/ NN 183 334.4 69 -17.00 -1.29 5.19x10°° 77.23
Vi 186 355.7 73 -12.48 -1.14 2.95%x10°° 68. 36

a7t 227 355.8 48 -14.00 -0.85 3.07x10°¢ 51.05

FEFG 204 331.6 53 -13.36 -1.17 4.36x10°° 69. 96
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Fig. 4 CO,H, and CH,release against temperature during different biomass pyrolysis process

R &, FfS =40 CO,H,, CH, /Ny
TRRS B I 0 B Y B v, HOR R R A R K
B AR AR AR R, fi 3 1m0, % 4 R
i A TR AR T 2 i, AT R AP AF
YR R AT LAl 3 Rl AP, T AF
Y RN 2 Y RIS T 7 A R WA & SR
PRI, RO 2 18 FH R RS A A ROk A 7 44 <Ak, LA
il A B IR I A TR

4 Pgrah JrsE ek ot

W RSk ) )2 T RE AT RN

da/dr =kf(a) =Aexp( —E/RT)f(a) . (1)
K. a0 WAEY TR, a = (my —m)/(m, -
m,, ) smy KEEY B WG BT, % sm, N
VBRI A W BT i 5388, % 5 m R PR AR ) 5T £
$,% sk RN H RN, k = Aexp( - E/RT) ,E
JE 76 WL AL BB, kKJ/mol; R &R % %, R =
8.314 x10 kI/(mol-K) ; T /&R JE ,K; A JE4 R
HF,s " f(a) BETHAER o BERELf(a) =
(1 -a)",n NI HEL

¥ B =d1/dr ARAZ (1) his

da/dT = (A/B)exp( —E/RT) (1 —a)". (2)

X A B ) 2 R AR KGR S, X T O R



%114 Wedh L5

B AR A A& 2y i 4 04 A R VBB F o AT b 1597

(2), % Coats — Redfern 774 (C - R )15

IH[M]:In [%“ 2RT)] E (-

1) (3)

oS5 {20 o
(4)

B G T B0 1 A R A R i AR AR S
TR, B X 5% H ) A 32 S N B BOR B sl
SFESRUNS B AR AR LRI R ) A ARG

SRR hARAS HZGRPR IR AT E DA
IAE.

K AT % n BZAME, X 4 T OBk A
fiff 3 S DX A 1 2R 0L i N B ) A B R
Tk o R S0 A Ah B, R B e R S R
Hf/N et B IR R 2 Kk k. 45 R R R
MR B n o= 1 BF A2 PE R 4w, e
In[ —In(1 —x)/T° ] AHAEAR, /T J ki Ak R it A7
PG, S SHNER 3 Fis.

®3 HEHERNNNESH

Table 3 Kinetic parameters of experimental sample

FE TR/ C AT EALAE E/(KJ-mol ') BREF A/s ™ LR E R
FEA 288 ~ 380 Y = 2.63013 -9.495X 78. 94 4.39 x10* 0. 995 35
et 283 ~384 Y = -3.28606-6.315X 52.51 7.87 x10° 0.997 11
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