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CO, gasification properties of coal chars and fine chars from fluidized

bed gasification of Shenmu coal
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2. Institute of Coal Chemistry ,Chinese Academy of Sciences ,Taiyuan 030001 , China)

Abstract : To investigate the CO, gasification properties of coal chars and fine chars from fluidized bed gasification, the influences of gasifi-
cation temperature and CO, partial pressure on Shenmu coal chars and fine chars were analyzed by thermogravimetric analyzer. The results
show that increase in gasification temperature with constant CO, partial pressure or increase in CO, partial pressure with constant tempera-
ture could all accelerate the gasification reaction ,thus shortenes the required reaction time of a certain conversion rate. With increasing car-
bon conversion rate, the carbon reaction rates of Shenmu coal chars and fine chars increase quickly and then decrease slowly after reaching
the maximum value. The gasification reaction activation energy of Shenmu coal chars and fine chars with CO, are all increased with increas-
ing carbon conversion rate ,the reaction activation energy of fine chars is higher than that of coal chars at the same carbon conversion rate.
Shenmu coal char has higher CO,reactivity than Shenmu fine chars.
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Table 1 Proximate analysis and ultimate analysis of Cg,, and Fg,,
e Ak Hr/ % JLE I/ %
[2]8}
Vud Mu(l A.ul Fcud Cud Hu(l Oud Nud St,ul
(O 5.21 1.68 15.98 77.13 77. 64 1.41 1.96 0.58 0.75
Fsu 4.27 6.13 19.79 69. 81 66. 08 2.03 5.09 0. 64 0.24
&2 Cy MF,, BRBSTH
Table 2 Ash compositions of Cgy, and Fgy,
.. RIS AT/ %
218
Si0, AL, O, Fe, 0, Ca0 MgO S0, K,0 Na, 0 TiO, P, 0,
Csy 32.04 13. 64 19.97 24.47 2.41 1.52 3.99 0.87 0.91 0.18
Fsu 34. 66 14. 82 17.95 26. 38 2.37 0.99 1. 68 0.20 0.74 0.21

1.2 HmibtRERMFLBZHNE

Coy Tl Foy B bl 2 TR B L 25 DN 5 >R 1 788 [
Bruker 2 &) 4E 77 B Micromeritics Tristarll 3020 %Y [t
RS WAGHEAT . FERT 105 CTFEZ S
THEAAT T2 h G E T THRENRHES
I, FREL 200 mg 247 AR L B AR S N L TE N,
ST 150 C AR5 b RS AT RR CBA -
196 °C) Wi kH56 , K H Brunauer—Emmett—Teller
(BET) =500 R 5 0 R AL, Coy I Foy

B b o B K B FL A 4 B 241,040 4,
202.765 1 m’/g f10. 122 570 0. 120 427 cm’ /g,
1.3 SK4inw

Coy F1 Fyy B AL 1A 50 75 75 [F NETZSCH 2
F] STA449 -F3 AUV 434X 1R F 458 R Ak
PR T, R T L K 5 mg ZEARE SR IE 43
Br A AR 3 DY, ZE 35 60 mL/min 9 N, X,
ST LA 10 °C/min R FHR 20 BE 19 IR B, R
FE 5 min J5 Y0 IR E 1 RN A, RO 25 RS 1)
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o, wy AR ORI U6 B [A] R i 1Y 3 £, me; w,
H A R R 2 R A B, mg w0, AR
WIGHRA I &, mg; 7, s HIRFEALRIEF] 50%
T ] min g ¢ A 7R o BB 20 A B ] min

2 &HRGIE

2.1 CO, %JEXT Cy, 0 F,, &R RE RIS 0E
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Fig. 1 Influence of CO, partial pressure on reactivity of

Cgy and Fgy
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Table 3 Reactivity indexes of Cg, and Fy,, at different

CO, partial pressure

Ry/min™!
= V(CO,) : V(CO,) : V(CO,) :
V(N,)=0:30  V(N,)=5:15 V(N,)=60:0
Fay 0.015 1 0.018 8 0.024 4
Coy 0.047 0 0.053 8 0.064 9

2.2 BEXC,, MF,, RNELERIE

ok A0 2 5 W R AR A B 0 T P e A R R
Z—I38 o, Wi N 60 mL/min FHEEXT C, Hl
Foy SN PERERISE AN & 2 frs . BE & IR R A T
151, Cay Fl Fyy IRF W] — B i Ak 3 Jr 75 1) 18] 4 42, HL
FEAH IR T | B e (LR AR R BF Cgy SRR B[R] B fg
INT Foyo SALIREE R 965 C |, BHE AL %355 80%
Bf Coy 1 Foy JTG B [E] 5350 28 93 1 27 min, 1
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Fig. 2 Influence of temperature on CO, reactivity of

Cgy and Fgy
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Table 4 Reactivity indexes of Cg, and Fy, at different

temperatures
) Ry/min™!
K
965 C 995 C 1025 C
Cam 0.037 5 0.064 9 0.093 6
Fsu 0.013 8 0.024 4 0.034 1
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Fig. 3 Change of distributed activation energy with carbon

conversion
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