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Abstract: In order to provide basis data for entrained bed.gasification experiment taking the sub—bituminous coal as an object the pres—
surized drop—tube furnace was used to study the_gas characteristics after coal pyrolysis under the different temperatures pressure and dif—
ferent atmosphere. The effects of different pyrolysis conditions on char’ s structure basic physical and chemical properties and CO, gasifi—
cation reactivity were also studied. The results showed that hydrogen atmosphere obviously improve the yield of pyrolysis gas of CH,
C,H, and the yeild was over 3 times in nitrogen atmosphere but had little effect on char residual volatile.The effect of reaction atmos—
phere on weight loss rate varied with temperature under the temperature of 600~ 800 °C  constant pressure and hydrogen atmosphere the
weight loss was smaller compared to inert atmosphere under the pressure of 0.5 MPa and hydrogen atmosphere condition coal pyrolysis
had greater weight loss rate than inert atmosphere. As for gasification reactivity ~gasification activity of the pyrolysis char prepared under
the hydrogen atmosphere and constant pressure conditon were higher than that of the nitrogen atmosphere pyrolysis char but for the pres—
surized conditions the effect of hydrogen on the gasification activity was not significant. The reaction with coal and hydrogen was mainly
methanization the pressurize could increase surface and pore volume of the char but changed little on the chemical structure of coal char.
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Table 1 Proximate analysis‘and ultimate analysis of coal sample
/% 1%
V, FC, A, w( H) g w( N) gur w( 0) o w( S) gur
28.96 50.9 20.14 4.32 1.09 16.26 0.57
1.2 min N, 30 mL/min  CO,
) 8 o
600~1 000 °C
100 °C o 3H-2000PM1
38.6 ~ o
424.6 L/min( )
2s°, 0.5 g/min 30 min 2
GC2010 2.1
. CO.CH,.C,H,
10% 1 o la co
o 700 C 100 mL/g
Linseis TG - 800 C
DSC co, Reichel ° CO
25 °C /min 9001 0001 100 °C
45 min 30 mL/ (0{0) o
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Fig. 1 Pyrolysis gas production rate under different conditions
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Table 2 Surface area and pore volume of coal char °
700 ~1 000 °C
/ / /
MPa /C (m* g™ (mL*g™)
600 7.35 0.025 8
N, 0
900 17.94 0.032
600 7.95 0.023 9
N, 0.5
900 16:84 0.038 5 s
90%N, 600 8 0.031 3
0
10%H, 900 22.17 0.049 7
909%N 600 10.88 0.027 2
’ 05 BET
10%H, 900 19.63 0.041 7
3
3.1 16-18
3.2
19-22
CO, 2
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Table 3 Gasification reactivity factor of the char .
& FE 41/ MPa WRIBE/C K/min™!
600 0.161 2 dx R
700 0.123 0 E:kop co,€"( 1-x)
N, 0 800 0.123 4
900 0.119 7
1 000 0.122 2 dx
7:k in eﬁ 1_.% 2/3
600 0.151 7 di O % ( )
700 0.122 6 - )
N, 0.5 800 0.124 0 ot 1o !
900 0.104 8 P, CO, in VE R
2 a
1 000 0.110 7
T o
600 0.158 2
90%N, | 700 0.136 6
0 800 0.126 5 Co,
[4
10%H, 900 0.130 7
1 000 0.130 7
600 0.125 3
700 0.132 1 CO,
90%N,, 05 800 0.117 6
10%H, ’ 900 0.105 8 °
1 000 0.115 2 K,
K, 2
40
5 o
4
Table 4 Fitted values of gasification kinetics coefficient
/MPa /°C /°C K, /1073 R? K,/1073 R?
900 5.33 0.971 4.09 0.914
600 1 000 14.53 0.959 12.28 0.941
N o 1100 31.67 0.909 24.59 0.943
: 900 3.65 0.948 3.11 0.936
900 1 000 15.20 0.959 12.80 0.985
1100 28.81 0.978 22.52 0.937
900 2.26 0.974 1.96 0.881
600 1 000 12.71 0.982 10.25 0.943
N 05 1100 40.55 0.977 30.22 0.963
: ’ 900 5.85 0.934 2.36 0.936
900 1 000 14.79 0.958 9.13 0.978
1100 31.16 0.971 21.38 0.938
900 6.28 0.944 5.09 0.792
600 1 000 15.20 0.937 12.50 0.980
90%N, 0 1100 35.21 0.981 25.22 0.842
10%H, 900 5.71 0.985 4.56 0.896
900 1 000 15.10 0.984 11.60 0.942
1100 27.20 0.967 20.19 0.817
900 2.48 0.960 2.16 0.902
600 1 000 15.93 0.985 13.37 0.961
90%N, 05 1 100 32.31 0.984 23.80 0.944
10%H, ' 900 3.43 0.989 2.24 0.974
900 1 000 11.53 0.975 8.61 0.965
1 100 25.90 0.994 21.12 0.942

218



2017

1000 C 1100 C
1—iR 900 C
i R’ 1
2—ilJ$1 000 C
WAL 3—EE] 100 °C
O 1 1 1 1
0 2000 3000 4000 K E, - (s)
) n =———++In
I 8] /s 1 RT 0
5 900~1 100 C K,
Fig. 5 Fitting results of kinetic models of coal char E k,
900 C 5.
5
Table 5 Pre—exponential factor and activation energy of gasification
/MPa /°C ko /10° 7! E /(K * mol™") R?
600 1.10 119.4 0.999
N, 0
900 6.50 139.4 0.971
600 362.90 183.5 0.988
N, 0.5
900 0.58 112.1 0.999
90%N, 600 0.83 115.2 0.999
0
10%H, 900 0.28 105.0 0.990
600 141.40 173.1 0.975
700, 28.90 155.7 0.988
90%N,
0.5 800 36.30 160.5 0.975
10%H,
900 19.20 153.8 0.994
1 000 4.00 135.8 0.995
5
4
o N, 1)
CH,.
C,H, CH,.C,H, 3-~5
900 ~1 000 C o
1 2)
100 C 600 ~ 800 °C
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