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Fig.1 Sketch of gasifier section
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Table 1 Analysis of the test coal
ws/ %
e M. Aua Vad Caa Haa Oud Naa Su Qur.ea/ (M) kg™
Bk 32. 83 10.91 24. 89 44. 49 3. 34 7.07 0.90 0.46 16.76
S e 9.77 6. 69 35.90 65. 56 3. 85 13.43 0.27 0.43 27.75
MR 6. 38 13.63 12. 31 70. 51 3.7 1. 98 1,01 2.78 28.93
1.2 BBFE 4.50 MJ/m*. EHER S HWAFRSBESHESS
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Fig. 2 Comparison of the rate of temperature development
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Table 2 Air gas composition of different

coal in UCG process /%
% H, co CO, CH, 0, N,
Bk 16.15 3.52 19.68 3.50 0.20 56.95
S 9.28 12.32 18.40 5.82 0.10 54,08
b b 9.50 15.00 18.50 3.01 0.15 53.84
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Fig. 3 Change of CO content with the velocity of air blast
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Table 3 Gas composition of different coal in O,-H,O(g) gasification process

pren e/ % P/ AR/ RXEB/ BAESR/
H: CO CH, CO: O; N, CO+H; (MJem D @m*-h™) (m¥+h™) (m3.h™})

43. 44 27. 56 4. 04 23.71 0.00 1.25 71. 00 10. 42

B’ 41. 93 28.12 2.52 24.93 0. 00 2. 50 70. 05 9.73 3.0 5.4 11~12
39. 67 28. 53 2.96 26. 34 0.10 2. 40 68. 20 9. 66
41.74 23.74 5.90 26.78 0. 00 1. 84 65. 48 10. 56

SHEH 40. 36 22. 89 6. 24 28.71 0.10 1.70 64.25 10. 43 3.0 8.1 12~13
39. 82 24.16 7.02 27.11 0. 00 1. 89 64.98 10. 66
40.22 24.93 3.61 30. 03 0. 00 1.21 65.15 9.53

BqiR 40. 41 24.18 3.79 30. 20 0. 00 1.42 64. 59 9.53 3.0 6.0 10~11
41. 46 24. 55 3.13 29.13 0.20 1.53 66. 01 9.45
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Fig.4 Change of gas composition with the
H;O(g) /O, ratio
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Fig. 5 Change of horizontal and extending gasification velocity
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Table 4 Comparison of gas rate, gasification
efficiency and ratio consumption

- BE&R/ Sixx/ BRET
(m? < kg1 % G H,O
B 1. 49 87 0. 22 0. 40
SHEHE 2.11 79 0.25 0.67
B 2. 24 74 0. 28 0. 60
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Characteristics of Underground Gasification of Different Kinds of Coal

LIU Shu-qin, LIANG Jie, YU Xue-dong, YU Li
(School of Chemical and Environmental Engineering, CUMT > Beijing 100083, China)

Abstract;: Based on UCG (underground coal gasification) model test and theoretical analysis, the
characteristics of underground gasification of different coal were studied from the aspect of gas composition of
air gasification and oxygen-steam gasification process, the rate of temperature increasing , gasification reaction
rate, gas yield and gasification efficiency etc. The results show that air gas composition is affected by coal
kind and air blast velocity. On optimum ratio of vapor to oxygen, oxygen-steam gasification of different coal
can produce middle heat value gas. Lignite in test has high gasification reactivity, high gasification reaction
rate and lower gas yield. It is most suitable for UCG with gasification efficiency of 87%. The test lean coal
has lower rate of temperature increasing due to its lower reactivity. Its gasification rate gently changes and
the efficiency of oxygen-steam gasificprocess was dit the UCG process is more stable and also has high gas
yield. The test fat coal has high rate of temperature increasing and its gas yield is only lower than that of lean
coal. The gasification rate of fat coal decreases after pyrolysis, which will make the UCG process unstable.
Key words: underground coal gasification; oxygen-steam gasification; gasification rate
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