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Abstract— The effects of reaction temperature(1,200-1,500 °C), oxygen/coal ratio(0.3-1.5), slurry concentration(50, 55, 58
wt.%), and coal type on gasification characteristics of coal-slurry in a drop tube reactor(0.05 m-1.D.X 1 m-high) have been
determined. The contents of H, and CO increase whereas, CO, decrease with increasing reaction temperature. Carbon con-
version, sulfur conversion, product gas yield and concentrations of CO, increase with increasing O,/coal ratio whereas, the
product gas yield of H, and CO exhibit the maximum values at O,/coal=0.6. With increasing slurry concentration, carbon
conversion, sulfur conversion, total product gas yield increase, but the molar ratio of H,/CO decrease. The longer residence

time is required to gasify the higher rank coals.
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Table 1. Analysis of sample coals

Alaska lig Drayton hvCb = Datong

Coal rank A USA  Australia _hvBb China
Proximate analysis  Ash 9.59 17.00 15.12
(dry basis, wt%) VM 48.84 3291 28.76
FC 41.60 50.37 56.12
Ultimate analysis C 54.26 81.50 71.55
(daf, wt%) H 4.17 4.77 4.03
N 0.27 0.66 0.94
S 0.49 1.04 0.79
o* 40.82 12.03 22.69 .
Ash composition K,O 1.32 0.45 0.12
(Wt%) Na,O 0.47 0.21 0.48
Sio, 49.23 54.02 53.40
ALO; 1813 34.04 22.60
Fe,0, 6.08 426 741
Ca0 12.17 435 6.34
MgO 2.28 0.32 0.52
SO, 4.39 1.99 335
TiO, 0.82 1.82 1.63
Ash fusion T, 1,192 1,480 1,223
temperature("C) T, 1,227 1,649 1,257
T, 1,274 1,649 1,313
T, 1,291 1,649 1,328
FSI N 25 25
HGI 47.41 46.25
Dees 28.87 - 418
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Fig. 1. Schematic drawing for experimental system.

1. MFC, 2. Rotameter 3. Nozzle

4. Masterflex pump 5. Slurry tank 6. Balance

7. Alumina tube 8. Filter 9. Cyclone
10. Condenser 11. Draft fan 12. Wet gasmeter
13. CO, CO, analyzer 14. G/C
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Fig. 2. Temperature profiles in the reactor.
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Fig. 3. Effect of reaction temperature on the product gas composi-
tion at O,/coal=0.82.
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Production rate of carbon in gas(g/min)
Feed rate of carbon in coal (g/min)

X, = X 100(%)
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Fig. 4. Effect of reaction temperature on carbon and sulfur conversion.
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Table 2. Gasification results with slurry concentration

Slurry conc.(wt%) 50 55 58
0,:H,0:Coal mass ratio 053:1.0:1 0.51:0.82:1 0.43:0.72:1
Carbon conversion(%) 472 51.9 524
Product gas yield(/min) 0.76 0.88 0.91
Cold gas efficiency(%) 23.1 30.8 331
Sulfur conversion(%) 25.2 38.2 38.8
H,/CO 0.81 0.75 0.73
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Table 3. Comparison of gasification results with different coals
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T-23 5 gt v gk Fel Rl 40 cm(AFAIZE 2.4%) 74A] 9
i e F&F wgo] AAEE F9og FRsel FFH Abdl
215k bR 4 Y Fe] A4 ukgo] doubs dYo g viaA
$-8-9] 85-90 %7} o] FHellA] Agkgict. 40cm o] FellA] FT7HA]
EUREET) e 7has) ubgo] deojus oz AR Hot
249 2 COst ubgsle] AAd7tsel LS WHEAT| R VoA &
42 AZH10-15 %)) dovs ddolnt. £le] 4] AT=e A
FAIZRE FAR uhge] dohvbe gl sidddt. &, 29
w4 A3 d¥a © danksu ol shast ukge] i F
3] mlnlsieia AZHE 4= Qloh.

ALk v]7}F £U%) Alaska BHe] A, Sele] Tl 9]
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£ &ejE] Axel o3 A7 7R AAAZke] F718H7]
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HE FU3 AAE RYS 4 59l

Datong ¥3} Drayton &2 7%, ZAl9] A7} 5 AFAIZtel
A Hgh COS) ¥EE %1 008 FEE o & A%e Holw 9l
o}. ol Z14le] A4 AbaAlhl) 09322 Sele] TRRAlNc
ot dart2dl Hyet CO2| danbgo] deofydr| afolch AFA]
ZE57tel| ME 7h2st kg $7EE COx Z43ta Hel CoO= 5
71Hs o 4= Qe

sele] Al A, 7] 'l digk AAd7bAe]
274882 Aol #-0, #F-HO0, #-CO, 52 13-4 o] wFo]
c}H2,8]. Lee [20}= ZH7+e] ®hell tsle] #-0, Wb 2§ &3 514]
t}. Alaska 37} o} o 8]3}e] ¥hg-&x 7} vf$- w29 Datong
3} Drayton -+ H]53F 8R4 5 veluu}, 8] 52 (Temperature

Z A3

s i

Codl i e mm com  com) o
Lee[20] Alaska 0.57:0.20:1 12 23.6 41.7 339 2.3 56
24 32.1 58.0 9.8 - 76
36 37.9 54.0 8.1 - 77
4.8 36.5 57.9 5.6 - 88
Datong 0.93:030:1 12 32 17 86.0 9.1 47
24 339 395 26.6 - 63
3.6 385 46.1 154 - 68
4.8 323 51.1 16.6 - 74
Drayton 0.93:0.30:1 12 2.0 - 95.0 0.3 43
24 6.2 25.8 67.6 0.4 55
3.6 183 35.6 46.1 - 57
4.8 30.5 46.6 22.9 - 60
This study Alaska 0.55:0.82:1 18 245 335 42.0 - 63
Datong 0.65:0.82:1 18 334 443 223 - 52
Drayton 0.54:0.82:1 1.8 37.6 40.6 21.9 - 31
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