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ABSTRACT

Coal pretreatment and gasification are studied in a 3 inch diameter fluidized bed at atmospheric
pressure.
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Bituminous rank coal, which appeares by heating coal up to plastic range (370~420°C), has a
caking characteristic which has to be removed for use in fluidized bed reactors.

In order to find optimum conditions of pretreatment, i,e., minimum weignat loss or volatile
matter and minimum caking property, operating conditions such as temperature (330~340°C),
residence time (10~30 minutes), and oxygen to coal ratio (0. 08, 0.16, 0.24) have been varied.
Caking propery is determined by Free Swelling Index method.

The optimum operating conditions have been found from the pretreatment experiments such
that the oxygen to coal ratio is 0.08 and residence time is 10 minutes at temperature of
440°C.

Weight loss of coal by the pretreatment is 19 percent of its inherent volatile matter contents.
The ratio of carbon monoxide to carbon dioxide and the sum of carbon monoxide and hydrogen
produced by coal gasification increase with bed temperature.
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A; Hopper, B; Screw Feeder, C; Nitrogen Cylinder, D; Reactor, E; Overflow Pipe
F; Receiver, G; Preheater, H; Heater, IJ; Cyclone, K; Water Cooler, L; Drier(CaCly),
M; Wet Test Meter, N; Surge Tank, O; Steam Generator P; Oxygen Cylinder, Q; Vent Line

Fig. 1. Equipment for Coal Pretreatment and Gasification
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Table 1. A} 234 A 3}1=]

Fd-EH %
= 2 0.81 wt%
o 26. 63
A A 62.47
3] 2 10.09
324 %
5102 54.07
AlQO; 35.15
Fe;0, 5.07
a0 1.41
803 0.82
FFree Swelling Index 4
DERR
50/50mesh 46%
50/80 27 7
§0/100 7 277
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9 =] &= carbon steel 24 3oz X std
flange = oA 314t

Distributor &= air box AFY-s] & ¢ 29 L
Agul 2 —é—q]_i] overflow pipe 7} 53l= & &
g ok,
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tuation & Fo] i &4 & uniformity & Z7}4
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T e HEAE 7L
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Table 2. Adxz] @ 723 FH L2

7k A 38 A=A

(1) Coal feed rate 1,200 gm/hr

(2) Oxygen/coal Ratio 0.08, 0.16, 0.24
(3) Coal size 30/100 mesh

(4) Fluidization medium gas steam

(5) Coal carrier gas nitrogen(71 cm/sec)

(6) Overflow pipe height 18~22 cm

(7) steam/coal ratio 1.08

(8) Temperature Range 330, 350, 375, 400,
420, 440°C

(9) 7 Residence time 10, 20, 30min

v, b3 TR A=A
(1) Coal feed rate 1,299 gm/hr
(2 Coal size 30/100 mesh

(3) Fluidization medium gas steam-+oxygen
(4) char carrier gas nitrogen(71 cm/sec)
(5) steam/coal ratio 1.08

(6) Temperature range 660~900°C
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Fig. 2. Effect of Temperature on Free Swelling

Index for Residence time of 10 minutes
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Fig. 3. Effect of temperature on Free Swelling
Index for Residence time of 20 minutes
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Fig. 4. Effect of Temperature on Free Swelling
Index for Residence Time of 30 minutes

A Q0= AE 2k 40°Col A& 4
As} AEte] wizk 0.08, 0.16 3 0.24981 7%
AR “As) AAHANTE iﬂTDP

Fig. 3 & AFAIe] 2034499 FSE E
A Aoz 420°Col A FSI~ 1.5 & el
dom g1 400°C o] AN A& ALY F
7t FSlel 2 o 3kg v 2] gede A4S
2o E

A Zke] 304 ] At Fig. 44 =
A5 At Fig. 24 6] el A sl Xi =

- =L O
FAZ) e Bel AFAg] HALEE 2
- 1z 2E FSI -
=7k g5, FSIghe] Aopx & a‘?’é’% &
PN
- A=k
25p
# < . .
= \\ s.,,.\:"""’“m‘\
Y [ S Tem N
: T s
h ~358 :
Eoaok B’
3
: ‘esidence Time = 10 min.
’l ] o = 20 min.
‘; 1;;_, v i " = 30 nin.
3 i . .
' T T 153 ~Te0
Ternerature,’ %
Fig. 5. Effect of Temperature on Volatile Matter
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Fig. 6. Effect of Temperature on Product Gas in
Coal Gasification. (N2-free, Dry basis)
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