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Study on gasification kinetics of char—CQ, reaction by iso—conversional method
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Abstract: In order to obtain the reliable kinetics parameters of char—CO, gasification, the kinetics were evaluated by Flunm-Wall-0Ozawa
(FWO) iso—conversional method. A series of gasification experiments were carried”out at three different heating rates of TG. The reaction
activation energy were calculated under different carbon conversion tatio, the gasification mechanism was analyzed by using principal
curve,and the data obtained from the iso—conversional method were éxamined by fitting method. Results show that the variation of the gasi-
fication activation energy present little change ((228.25 +5.22) kJ/mol) at different carbon conversion rate (« ranges from 0.2 to
0. 8). This paper suggestes that char—CO, gasification process.is homogeneous model,and the experimental curves are close to the model
curve. The model is satisfying with the kinetics model commonly used in coal gasification. The difference of the gasification activation ener-
gy between fitting method and iso—conversional method'is‘0. 74 kJ/mol, therefore , the iso—conversional method is feasible for kinetics study
of char-CO, gasification.
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Fig. 1 Effect of heating rates on char—CO, gasification
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Table 1 Activation energy of char—CO, gasification

at different conversion rate

AR E/(k] - mol™") LIPS
0.2 223.03 0. 988
0.3 228. 87 0.996
0.4 229.10 0. 990
0.5 229.75 0. 994
0.6 229.62 0. 996
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2.1.3 W% EH W ALE ®

SRR IR L T P S A B e AL SR -1 AL E D
0,00 T R A A i R Rt A R 32 il 4R )
FEBN SRR pRE A0 B N ATLEE R R AR
I

(A E AE

G(a)=L(BJeq{—}HJdT:(ER}POO(4)

Horf P (w) MR ERY ,u=E/RT,P(u) LIREE
B IRt T ((5) ) 0%,
jT(e;’%) dT = RT" oi
0 1.001 988 82 + 1.873 911 98RT

(5)

X (4) 0, % A B ALEE R £k, 10
G(a)/G(ays) =P(u)/P(uys) (6)
A, Gy s) FP(uys) 3 a=0.5 BFH G(a)
I P(u)H,

AR S H DL LA i 21y ) 2 AR AL 3 b
BG(a) (F£2), 35 G(a)/G(a, 5)-a TEEITEE
— RAbRUE LR B A B 0 T 1k e T A (E A A%
AL o XF Y T E AR AU A K (R
(5)) % P(u)/ P(uy ) —a VEEIS R THE R
T3 RIRI T (B 3) , B P 543 5% 3R 2
Ui, WARMEHEEA, ISR ES
SAHE , A R b o 1 6 17 1) 3l 7 2 A5 6 e 4
G (o) R % (1 B0 1 A A5 R PR AR

35



2017 4E55 3 ) E A A H K 5503 %
R2 BRI NFEBEY
Table 2 Functions of common Kinetics models
' PRI R MR PREL G(a) PRELf( @)
1 Jander J5 12 UYL, 2D, n=2 [1-(1 _a)%JZ (1 —a)%[l -1 _a)%yl
2 Jander 77 1% =YY G OB FR 3D, n=2 [1-0 —a)%]z %(1 - a)%[l -(1- a);*]’l
3 G-B i YA, BB R FR 3D - 2a-(1-a)3 S -w T -1
4 J% Jander 5 =YEYEL,3D [(1 +a)%_u2 %(1+a)%[(l+a)%—l]’]
5 Avrami-Erofeev 77 HEBURBEABIR A, 0 = - [ In(l —a) ] 21 —a)[~In(1 —a) ]+
6 Avrami-Erofeev J5 FEMLSAZ A S A4, no = % [ -In(1 —a)]% %(1 —a)[ -1In(1 —C’l)]%
7 Avrami-Erofeev J5 FEDLRAZ RIS A1, n = % [~In(1 —a)]¥ %(1 ~a)[-In(1 —a) ¥
8 Avrami-Erofeev J5 & FEHLR A AP R AR, n = 1 -In(1 - a) l -«
9 Avrami—Erofeev 7 FERLRRAZ FIBE G 1, n = % [-1In(1 —a)]% %(1 —a)[ -In(1 —6\1)]72L
10 W ER R (1R A LR, BRIE 3B e (1 2a)¥ 3(1-a)s
1 WAC R s TR D L 0 A0 I-(1-a)7 2(1-a)7
12 J R n=% 3[1-(1-a)3] (1-a)%
13 AR &8 nf=;* 2[1 - (1 -a)7] (1-a)7
14 SR8 n =2 1-(1-a)? %(1—04)-1
is 1% R ™- 3 - (1 -a)? T
0P « 1 T 213 4 81];)1//1123 ST — & hrie i e 52 A (HIR 56 Hh 2k i) Ea 4
Ll *20 L 6, FbRifE M £ 8 .10 12 AH[F], HAS o> Shnieh 2k 8
SN 14 5,810, 12 = Z5 i o i £ X5 B 9 A58 Y pRi %5 m)
T b s N
E%IO- Hf(ta)=(1-a)" B ER, 5CHk[14] 5
S5 $-CO, B 1 £ RE— 3L,
= ... @)= (1-a)" BUBBRKUT =1 BHR T
02 03 04 o.sa 06 07 08 09 PERETEL (AR 2L 8 R sn=2/3 W B T AR
\ \ \ \ AR (SR AERT LR 10 12 AHXF R ) 30 AZET 1 B
B3 o A A I AR 5 5 & O, AR ( ‘Eiﬁ: < HATAL) sn A% 1 2
s 2/3 IR VAR, A n $20E 1 B
SfhiRih 4 2

Fig. 3 Theoretical master—plots of kinetic model and
the experimental master—plots of char—CO,
gasification at different heating rates
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Fig. 4  Effect of temperature on char—CO, gasification
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