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27] 30—100 mesh 8] 3 F4F F7-4 el (medium-volatile bituminous coal)$ $FU =2 A4 =
73 7.6cm o] AHEE wbgTId A Hrke] A Al shast wbgel w3k of Tekgich, A eke
AAAAL AAs] 9 A AY4LYY 2 27L& dbgr] exe] & FSI (Free Swelling
Index) W3-8 wedstd 3|4 zdzAd& AAT b, o] A A ANA dEdHoz A E
Haked sta3t 249 Q8 char & 4A3tgch shas YL Pl 45718 e 4
&3 Ak shad) TP A, -G (600—980°C)stk shast Ay {4 (F~] 1520 cm?/
cm?sec, 4=Z7] 1 1—4cmd/cmisec)o] A 7tA 2A v A S AP H B F4Algleod, sl
3} 354 A4E CO, Hy, CHi 8 AHgst COL Ha8 Ew) & aydle], 7hzst 339
A5 29248 AAsge olag A4 2dLEE 960°Cel g,

ABSTRACT

Coal pretreatment and gasification were studied in a 7.6cm-diameter fluidized bed at atmos-
pheric pressure with Australian medium-volatile Bituminous cocal in the range of 30—100 mesh.
The optimum operating conditions of pretreatment to remove caking property were obtained
by considering the effect of reactor temperature on FSI changes, then chars as feeding mate-
rials of gasification were continuously produced under the optimum operating conditions of
pretreatment. By using low-BTU gasification with gasifier-mediums of air and steam, the
effects of reactor temperature (600—980°C) and gasifier-medium flow rate (air:15—20cm?/
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<m?sec, steam:1—4 cm®/cm?sec) on product gas composition were experimentally investigated
e

and then the optimum operating conditions of gasification were determined by considering

the summation of combustible gases CO, H., CH, and the mole ratio of CO/H,. The optimum

operating temperature was found to be 960°C in the operating ranges of this experiment.
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Table 1. The principal reactions of gasification

* Pyrolysis
C(+volatile matter) —>C*(char) +CH,+Heat
* Gasification
* Hydrogasification
C*-+2 H,—CH4(—17890 Kcal/Kgmole)
« Steam gasification
C*+H;0~—CO+H2(+41900 Kcal/Kgmole)
« Water-gas shift conversion
CO+H0—CO:+H,(—11200 Kcal/Kgmole)
C*+C0,——2 CO(+41200 Kcal/Kgmole)
* Combustion
C+03—CO02(—9400 Kcal/Kgmole)
C+1/2 0,—CQ(~26400 Kcal/Kgmol)
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Fig 1. The Overall Profcesses of Coal Gasification
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Table 2. Operating Conditions of Pretreatment
and Gasification

A. The operating conditions of pretreatment

1. coal feed rate 27.2 gr/cm?hr

2. air/coal wt. ratio 2.97

3. coal mesh size 30/100 mesh

4, fluidization medium gas air+steam

5. coal carrier gas air

6. overflow pipe height 12cm
(diameter; 1.27 cm)

7. steam/coal wt. ratio 1.13

8. operating temperature 378°C

average coal size(diameter) 0.385mm

10. residence time 6 min

B. The operating conditions of gasification

1. char feed rate 27.2 gr/cm*hr

2. char mesh size 30/100 mesh

3, fludization medium gas air+steam

4. air flow rate 15—20 cm®/cm? sec

5. steam flow rate 1—4 cm’/cm?sec

6. char carrier gas air

7. overflow pipe height 10cm
(diameter; 1.27 cm)

8. operating temperature 600—1000°C

9, average char size(diameter) 0.425mm

10. operating time 5—6 hrs

Table 3. Properties of Raw coal

Source of coal Australia, Wollen Dilly

Proximate Analysis Moisture 1.76 wt%
Volatile matter 20.05
Ash 5.82
Fixed carbon 67. 37

‘Free Swelling Index 3%

Average particle size: fresh coal 0. 385 mm
char 0. 425 mm

Approximate heating value 7,900 Kcal/kg
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Fig. 2. Efect of Temperature on FSI

Compesiticn (mole 8
20 32
o Cowposition
\ ¥ (mo’le §)
15 | aly 4
/co
10 L 70
5 n)<\ﬁcl“4 ]
_ \»coz
0 ) L . L 50
900 820 940 960 280 10C0

Ternperature (0C)

Fig. 8. Effect of Temperature on Gas Compo-
sition (Fluidizing Gas Velocity; 15.3
cm®/cm? sec)

2,0
1.5
]

corM, \
mole ratip o.

1ol ——— .

| L ) s . L
900 $20 940 960 980 1000

Temperature (OC)

Fig. 4. Effect of Temperature on CO/H, mole
Ratio. (Superficial Fluidizing Gas Ve-
locity; 15.3 cm®/cm?sec)



Aohf-53E ol 88 A

Sum of Com-
position
mole %
{ )40 o

30T

20 +

1 i i i A 2

900 920 940 960 920 1000
Temperature (°c)

Fig. 5. Effect of Temperature on Sum of Com-
bustible Gas Composition
(Superficial Fluidizing Gas Velocity
15. 3 cm®/cm®sec)

Compasition(mole %}

Composition(mole ¥)
30 20

\ /oco
20 D0

10 \

800 820 840 860 880 900
Temperature (UC)

Fig. 6. Effect of Temperature on Gas Compo-
sition (Fluidizing Gas Velocity; 16.4
cm®/cm?sec)

orifice meter & <=7 $z&%& &9, F
N ddyE dAsd ex 28$ fols
sk eh, A4 7F2¢ £4 & gas chromatograph
(packing material; silica gel3} molecular
sieve 5A ¢ 13X ¢ B &g+,

AY w94 Ul +5718 EF vt
E dld71E AA 320—400°C 8] 2R g7
W FFeta, ¥ d4$ ol 43t A
‘] & 5o o] 2A & v} char & ukgUlE
T3t (screw feeding)A|A P4 AW 4AE &
Eol A Age Paksdch el Gt 44
Ftat #o] FE2L Fitq AU UAES 2
Asta 5], ¥AI], 2% AH G2
43 A5 2 499 29 245 441
A58 AL Table 28+ Table 30| vERY
et

e8] sl23} 31

CO/HZmo’I e ratio

3.0 ¢
O\
2.0} °\o\
0——0\0\
1.0 O Oe)
1 1
700 800 900 1000

Temperature (°c)

Fig. 7. Effect of Temperature on CO/H; mole
Ratio in Overall Experimental Range

‘Temperature
(ecy )

~
N

900}

00 Air Velocity; 17.4 cm3/cm25ec:¢o)
i Air Velocity; 18.6 cm /cmzsec:(o)
600 - *
0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0

Steam Velocity (cm3/cm25ec)

Fig. 8. Effect of Steam Velocity on Temperature

4-1. ™Mx2lel dof W T

FAd stz A AP0 AsE I
F3le 9d 2xe] =2 FSI(Free Swelling
Index)d] @3}l 27k F A A v o
¥ 5 nydld HAAzASE A3, o I
A zAENA Sra3EFA ] d8Q char & o
Lo w Aastgct, dubd oz AR} A
A LxErt Bt 25A P Ad A, F
2 Z7 % YA char g zAu|7t =ZA 9

< abed, E AHY AS, FoiEE 244
A AxHE Pagrld, T3 24 A3 F =
Aol xel we} Hold =y Wl fidlvh
257r FSI| w3 G gg Fig. 26 EA8}
Aedl, €27t $7HE4F caking 4 3] A
A FSIZF Folxle AL 44 ¢ + A

HWAHAK KONGHAK Vol. 21, No. 1, February 19823



32 ARE - FEYL - oleF
25, s,

FSI 7} 1% o]5}el A% caking 4 Ae] =& mole rauu i .
3 AASGY T ¥ 4 Jdome, ® 378°CE 3 ool o_._c/"/O/
2 zd ez A5 AX & %gs}am. o] —
char 2 7h23 ¢ AFYsPe A$ sho= oaf °
7} 43l 59 caking A2 Q3 rﬂ]ﬂ 2 : : ' 1
] elA] ket 580 500 620 640

4-2. 7t2st 32| #af W 1F

7t xS AA7bE 24 WA= 9
7k&3} dbge] Agd] 2] deojd 2= ¥
(mole %)
25
Compositipn oCOZ
20 |
15 |- o 9
10 |
5| <°"_°‘
L NERA

0.5 1.0 15 20 2530 3.5 4.0
Steam Velocity (crn3/cm25ec)
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