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Characteristic study on the co-gasification of coal chars with CO, and steam
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Abstract; The gasification characteristics of three kind of coal chars with CO,, steam and the gaseous mixture of
this two gases with different ratio were studied at normal pressure, 1 173 ~1 323 K, by isothermal thermogravime-
try. The results show that the higher the gasification temperature, the better the reactivity of coal charsis. The high-
er the content of steam in the gaseous mixture of CO, and steam, the better the reactivity of coal charsis. Reactivity
of three kind of coal chars co-gasification with steam and CO, is in the order; Shendong > Baoyi > Wangpo. Mean
specific reaction rate of three kind of coal chars increased with temperature at the same mixture ratio of gasifying
agent, which also increased with the increasing of steam content in gasifying agent at the same temperature. Differ-
ent synergistic effects were found during the gasification process of three kind of coal chars with gaseous mixture of
steam and CO,.
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TR 3 RRAABE IR, R RO R AR, Ry JRURE IR R A
B AR, KRR 0.5 ~ 1.0 mm AYJFURAE N, SR PR T T8, THIRZGR 1173 K, 153|246 J5 16
i 1 he TR R PR — 2D i B A [FPREAR A 0RE,  BEAT IR S0, TR S LA A8 Tolk o B K
LRI 1, AR P IR 2, SRR LR FLA SoP I fLAR L3R 3.
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Table 1 Proximate and ultimate analysis of raw coals and their chars
o Tovsr#r/ % fE7 TLR I/ % M, W(S‘,ddf) Ogr.ad/
[218]
M, Ay Vaar FCur FEAE w(Cyyp) w(Hyy) w(Nyyp) w(0gy) /% /% (MJ - kg - )
E— R 7. 80 16. 48 43.22 56.78 1 74. 42 4.35 1.02 20. 07 38.30 0.18 22.38
AR T 8.05 5.59 38.26 61.74 2 80. 54 4.62 0.94 13.53 13. 40 0.37 27.87
EYEHE 2.68 11.06 8.20  91.80 2 92.05 3.04 1.20 3.46 3.80  0.24 30. 89
= 0.55 28. 36 4.63 95.37 1 97.75 0.99 0. 66 0.07 0.53 24.24
A B 1.09 7.17 2.20 97. 80 2 97. 56 0.76 0.43 0.92 0.33 31.46
FIR A 0. 85 12.95 2.17 97. 83 2 96.91 0. 82 0.93 0.78 0.57 29.27
F2 FEEMNKRSAEK
Table 2 Ash composition of raw coals %
BERE w(Si0,)  w(AlLO;) w(Fe,03)  w(TiO,) w(Ca0) w(MgO) w(S05) w(K,0)  w(Na,0) w(P,04)
F— 58.00 17.70 5.62 0. 89 7.91 1. 15 1.63 1.78 1.42 0.32
2R 25.13 8. 80 11. 10 0.53 36. 20 1.42 11.22 0.39 1.99 0.02
Fik 41.75 34.79 4.02 1.34 8.13 1. 15 4.62 0.43 1. 08 0.9
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Table 3 Specific surface area, pore volume and

average pore diameter of three coal chars

\ b2/ g/ AL
HERERE o , !
(n’g™)  (mL-g™) /i
By L 132.6 0.094 13 0.283 9
AR 17.19 0.013 25 0.308 4
FI AR 1.702 0. 003 04 0.714 7
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K P52 56 B FHAX AR O $8 1E Netzsch 242 w427
409PG BUFAZEG M. R 15 mg 2247, RHA] Ar
RIP AR, W 1S mb/min. SCEGTFHR AT, FR4FHE
af, FFBEATHIE A AR, FT0F Ac @], D110 K/min Ff
REBCERE, PIABERE)E, FTIFEK IR/ 5
CO, BT, THR AR, Bt Rl B shid sk O
P TR AR i Jo i 1) A2 1

SR s SO R e, SR N 1173, 1 223,

1273,1323 K, SALFKIELEL R 100% CO,, 30% 7K 7ES, +70% CO,, 60% K7, +40% CO,, 100% K7#E<
(FLHAFE ERS ).
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Fig. 1 Relationship between carbon conversion and time
of Baoyi coal char gasification with 60% steam and 40%

CO, at different temperature
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Fig. 2 Relationship between carbon conversion and time
of Baoyi coal char gasification with different mixture

ratio of gasifying agent at 1 273 K
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Fig. 3 Relationship between carbon conversion and time
of three kinds of coal chars gasification with

60% steam and 40% CO, at 1 273 K
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Fig. 4 Mean specific reaction rate of three kinds of coal chars versus temperature
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Fig.5 Comparison of experiment carbon conversion and its calculation value for three

kinds of coal chars gasification with 60% steam and 40% CO, at 1 273 K
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