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Abstract — To investigate the characteristics of substitute natural gas (SNG) production from direct coal methanation,
the continuous lab-scale entrained flow hydrogasifier (I.D. : 0.025 m, Height : 1.0 m) was used in this experiment. The
hydrogasification system consisted of high pressure gas handling system, high pressure coal feeder, entrained flow
hydrogasifier, and unreacted char separator. The experiment was performed at the various conditions of reaction tem-
perature (600~800 °C), Hy/coal ratio (0.2~0.4), and coal feed rate (0.8~2.5 g/min). Although it was shown that carbon
conversion was different trends with coals from the methanation results for 6 sample coals, the carbon conversion increased
with increasing reaction temperature. And it increased with increasing H2/coal ratio, whereas the concentration of CH4
decreased. Also. the carbon conversion increased with the carbon content of coal sample and had a maximum value at volatile
matter content of 35 wt%.
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Table 1. Proximate and elemental analysis of sample coals
Coal Alaska Curragh Cyprus Datong Drayton Kideco
Proximate Analysis (daf. wt%)
Ash 11.74 12.58 3.56 6.00 11.73 2.28
Volatile Matter 36.73 19.01 4224 37.14 31.27 38.99
Fixed Carbon 29.17 64.03 4421 56.66 51.21 40.49
Ultimate Analysis (daf. wt%)
C 48.24 76.98 66.37 73.49 71.93 59.62
H 6.07 4.25 5.44 422 494 6.19
N 0.62 1.54 0.95 0.63 1.57 0.94
S 0.12 0.65 0.16 0.75 0.61 0.12
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Fig. 2. Carbon conversion with reaction temperature (P : 66 atm).
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