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Abstract—Gasification of Victoria subbituminous coal was conducted in a 7.5 cm-ID atmospheric lab.-scale
fluidized-bed gasifier with variation of operating conditions such as temperature(800-900C), char feeding
rate(1.6 kg/hr), air flow rate(4.33-6.5 kg/hr), particle size(0.31 mm, 0.6 mm), and steam flow rate(0.8-2.5
kg/hr). As a result, the mol concentration of H, in the product gas was 21.4-8.8%, that of CH, was 1.0-0.05%,
that of CO was 18.5-7.3%, and that of CO, was 18.37-8.44%. The calorific value of product gas was in the
range of 1,308 kcal/m® to 500 kcal/m?, and carbon conversion was in the range of 71% to 94%.
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Fig. 1. Flow diagram.

1. Gasifier 6. Gasmeter

2. Coal hopper 7. Vacuum pump
3. Cyclone 8. Hopper

4. Bag filter 9. Water receiver
5. Gas cooler 10. Air preheater

11. Micropump
12. Water tank
13. Flowmeter
14. Air filter & regulator
15. Compressor
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Table 1. Chemical properties of sample coal

Proximate H:0(%)  V.M.(%)  Ash(%) F.C.(%)
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Table 2. Operating conditions
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Table 3. Proximate analysis of pyrolyzed coal

B8 Yslel= Porapak Q columne} A}&-x|g) 1, o]
T columng WHE QA A7 7}AE e
columnel] wZ F9lsled 528 s}

Q8 H 2875 24 YA, A1 EE THE 2D F5
el 235l el FdEAe] FHEAA
MAC-40001 4 elFeigla, sz A A #ayel
sjshed 241%)51c

3. #3 « o
. g uke

A Relol elale] whgelq AR ¥ 121%%

ST QOB Ak itel AP ok % et

o], i Bl F7E F97] kAR AR’ 334
ARl AAE A F£EI LR dRE Az
o} 71 2ubg AE[4]eld dAa E9i7]9 4% 500C
oA FAE A¥-3 nhgo] dojypomz Al | x9
&2 9Jste] 600C2) A E9)7lell A a7} o]
FolHL, 7] BV AS 712 daukg A4
ek 2 g0 A4 whge 500CHE x| Eo g, Y4
o712k Fabgh 278 a7 slstel 400TAA &
715 591712 & AR d3gle] A o] F-o #] Table 3
ol ]2} zto] 30% A3} F IpLES 5%, FES 1%
°]3 S— R AaE i) A7kl wE V. M/F.

C.of gt wisha Absnm Aa F9719f 600C9} 57
=% 7191 400C 8] Al fARE R Al Fs
el it

At 27 0.87 mm A ghg ARS8} A3 & 600
Coll A #9171 713 g <dakg Arsdrd Fig 2ef
K9} o] 600C ol A= 400C 9h= oh ofid-8 viehio]
7 B91718 B guEe] x99 3
HAg ARt ol AL oF 4 sk IV
Hel7)of| Ao dBsle] AL FHi EHHW 0.167%/
secE viehlle] 712 A¥a] AE[4]el4e] H) A%

40

Air purge(400C)

N, purge(600C)

Time F.C. Ash V.M. Moi—sture V.M. Time F.C. Ash V.M. Moisture V.M.

(min) (%) (%) (%) (%)  F.C. (min) (%) (% (v0) (%) F.C.
0 4121 138 4531 12.10 110 0 4121 138 4531 1210 110
5 5102 173 44.78 247 0.88 5 54.15 173 43.16 096  0.80
10 5281 181 43.60 1.78 0.83 10 61.00 191 36.37 072  0.60
15 6052 2.17 36.04 1.27 0.60 15 66.57 201 3053 089 046
20 6154 191 35.84 0.71 0.58 20 69.61 2.13 2747 079 039
25  66.98 2.09 30.14 0.79 045 25 69.67 2.10 26.86 137 039
30 6965 221 2748 0.66 0.39 30 70.63 2.13 26.27 097 037
35 7263 2.19 24.77 041 0.38

particle size : 0.41 mm
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Fig. 2. Effects of purge gas on volatile matter conversion.
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Table 4. Typical composition of gaseous products

Composition of gaseous products, mol %

H, 0O, N, CH, Cco CO;
285 2135 5.14 448 1.04 18.48 9.18
332 16.68 6.67 52.62 0.73 14.14 9.17
380 1571 682 5383 0.70 1351 943
427 1259 6.62 57.11 0.48 1319 10.02
900, 0.66 mm
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Fig. 9. Effects of air flow rate on carbon conversion.
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Fig. 10. Effects of operating temperature on carbon con-
version.
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Table 5. Effects of air flow rate on various carbon conver-

sions

Carbon conversion(%) Product
M T 6 6 B =)
2.85 710 76.4 519 794 721
3.32 825 62.0 384 59.0 6.98
3.80 935 66.9 40.2 61.3 7.65
4.27 94 69.8 40.3 55.6 7.98
900T, S/C=0.78

Table 6. Effects of operating temperature on various car-
bon conversions

Temperature Carbon conversion(%) Prqdugt
©  Ge G G m el
800 62.5 54.5 211 336 6.0
850 675 587 298 476 6.32
900 830 620 384 590 6.98

A/C=3232, S/C=0.78
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