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Abstract — The effects of reaction temperature(1000-1500°C), ratios of oxygen/coal, steam/coal, and residence time on
coal gasification properties in an entrained flow by means of drop tube reactor(0.05 m-i.d. X 1 m-high) have been determined.
The molar ratio of H,/CO decreases with increasing reaction temperature and(H,+ CO) composition exhibits a maximum
value around the ash fusion temperature. With increasing oxygen content, carbon conversion increases and production rate
of H, and CO increases initially to a maximum value. The optimum ratio of oxygen/coal is found to be in the range of 0.6-
(.9 with different kinds of coal. For the lower reactivities of coal, the more residence time is needed based on the measured
carbon conversion and gas composition along the reactor height.
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Table 1. Analysis of sample coals

Alaska  Drayton  Datong Roto

Coal rank” mine lig A hvCb hvBb  Sub A
USA Australia  China Indonesia
Proximate analysis Ash 9.59 17.00 15.12 1.69
(dry basis, wt%) VM 48.81 32.91 28.76 48.80
FC 41.60 50.37 56.12 49.52
Ultimate analysis C 54.26 81.50 71.55 67.13
(daf, wt%) H 4.17 4.77 4.03 5.80
N 0.27 0.66 0.94 1.32
S (.49 1.04 0.79 (.27
o 40.82 12.03 22.69 25.47
Ash composition  K,0 1.32 0.45 0.12 0.87
(wt%) Na,O 0.47 0.21 0.48 0.24

SiO, 49.23 54.02 53.40 32.58
ALO; 18.13 34.04 22.60 27.49

Fe,0, 6.08 4.26 7.41 21.23
CaO 12.17 435 6.34 4.11
MgO 2.28 0.32 0.52 1.85
SO, 439 1.99 3.35 2.30
TiO, 0.82 1.82 1.63 1.38
Ash fusion T, 1,192 1,480 1,223 1,484
temperature(‘C) T, 1,227 1,649 1,257 1,504
T, 1,274 1,649 1,313 1,508
T, 1,291 1,649 1,328 1,511

FSI - 25 25 -
HGI 28.87 47.41 46.25 37.20
Dy, 14.34 19.78 18.42 14.35

*: by difference, +: by ASTM classification
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Fig. 1. Schematic drawing for experimental system.
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Table 2. Experimental conditions for DTR

Parameters Gasification conditions
Coal feed rate(g/min) 0.3-1
Carrier gas flow(//min, @0°C, 1atm) 1-2
Oxygen-coal ratio(g/g, daf basis) 0-1.5
Steam-coal ratio(g/g, daf basis) 0-0.6
Temperature(“C) 1000-1500°C
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Fig. 2. Temperature profiles in reactor.
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Table 3. Carbon conversion and surface area(N,-BET) with the

reactor length

. 0,:H,0: Coal Axial Carbon  Char surface area
Coal mass ratio  position(m) conversion(%) (m’/g:N,-BET)
Alaska 057:02:1 0.2 56 -

04 76 -

0.6 77 -

0.8 88 -
Roto 0.8 :02:1 02 69 58.0

0.4 71 15.9

0.6 77 14.9

0.8 84 104
Datong 0.93:0.3:1 0.2 47 -

0.4 63 -

0.6 68 -

0.8 74 -
Drayton  0.93:0.3:1 0.2 43 -

0.4 55 -

0.6 57 -

0.8 60 -
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