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Abstract— Coa) gasification experiments were performed to characterize the bench scaled unit of
0.5~1.0 T/D entrained coal gasifier developed by KIER. Datong coal from China was selected for
this study. The system was operated at the temperature range of 1300~1550°C, with 62.5% of coal
water mixture on the basis of dry coal. Oxygen and slurry mixture were preheated prior to feeding
into burner and the ratio of oxygen/coal was in the range of 0.8~1.2. In the preparation of coal wat-
er mixture, 0.3 wt% of CWM1002 and 0.05 wt% of NaOH were added to reduce viscosity as well
as to enhance rheological properties of slurry. The resultant gaseous products consist primarily of hy-
drogen, carbon monoxide, carbon dioxide, and minor amounts of methane. Formation of H, and CO
was increased, while CO, was decreased as the reacting temperature being increased due to the char-
CO, reaction. Maximum production of H, and CO occurred in the O,/coal ratio of 0.9 at 1530°C.
Heating values of product gases were in the range of 1700~2400 kcal/Nm’.

1. A B

e gAle) ¥ataly Al SOx NOy, CO; 59 &3

QA 9] A gl A 2 Adrkae 7hA
wobga 8 wigere] WA o2 Qlstel AAdez
nzage] s Exax Felshl LEHA Y 4
wo] abdHel 714 W FF Sl 3o oA
o2 329 3 olck. TR 4RE DA 2A 545 Y

96

24 WEZ 87409 $AE oAk weby 34
5] 293 Qi oA £86) Ar)Ae dgsta,
A ApslA A2 A7) Qe ATAed ZA
2 sy st g AR 2 A&t 7]
o] g g Ade] ol 2olE 1 gt AlRke] Hrl
el o)l 8riezAE AMrtel Axe], THER A



Datong&oll &t Bench Scale Unitg 272 457}t o 97

73714, 7}~ 3H(Gasification), 43} (Liquefaction), 34
A7}~ Al Z7]4(Hydrogenation) $-& & <= 3l 71
A FHT AL Mwt rkasiel EgalelEE vt A7
7}2-3} B3k (Integrated Gasification Combined Cy-
cle; IGCC) 7] &o]rt.

A2 dA U] o] g7|ER FHEIE IGCCE 4
&g AbstAlel @A 7astrlelA] d4AA H, CO,
CH, 59 71994 7IA =2 A#s 5 Y7 2 AAHH S
AX 7t A8 2 Al dxpdog HHS
AArebe, w3k Aut7bast A g staERl e 2 e
gk dgd-g o] 83l S7)E LAAA o F o] &3
A Z7ERE 7HEsle oA E HHE YAkt
b Al agle g 7]Ee s sl v]ste] o
80 ¥ SOk, NOx 53 2 Tl &4 w&sfe] F
3] Aol ko2 kg FAIF A FA HAE -+
e AN S s|gRopolrt. Meirlas)t B
A Alawle 3A Awriast 3], skagd 3z,
ZhAERlE SALE JF AR FAEY, 19724
59| Kellerman ¥ 49 743 MutzlAs) A&
A IGCC HAEFHEES A2pe2 AT A=A
' 25 Iag e E 913l sleEs
FA8kg on] 1% AR ofu] HE3) whAo 9} gl
A 24 ek}~ 3} 2] 9] Texaco ¥ Shell 7123} &}
g AW Ardst 2ol m2d hest ¥R eZA "
A AF EHES 7Y Y AES A dA-eet &
AFARE Fol7] 17 Ao A As=x g}
2., 2000w oA 71E2] R nct FAA
o] Y53 FL Uy Hetrpast WS A
o] 7V Zo® At e} $2lvaly] IGCC
AEAAL 1990 Hol] Eolrop AR Hmr|eaby]
o2 219l 7R E BRE AeE 431
ot o] o] Foko] 7|&4=Eo] bench scale =2
Z1zATdAl WEY oo, AR E=3 vieks}
o] Aol vl Al 7|74 2 Ve gl
W ZHe] wfREE IGCC AlA'-e st AL
A9 Erbssteleta o AR welka] At gl 7
o2 dabelx Al IGCC ZWEL) w3lo )]sl
9] Aol Z= A7 e Ala®] A Yy
SATE 9)5le] Mrivlasle] Q4 7|E i) H4A
2.2 A3 eiof gl

IGCCE] #Aql Muirtxs) 7] Hgta 43AE
b7 Wel A B-EARAA vHdA Z AR ARdsle
Zolct Autrtastzle whg7] e o e} 2 E, &
5 B5E Y A FHE JEARH, shasb] A
W Z7ell e R E 7has) wie] FFE o] F% o,

4]
5% WS 7H e £75 7heas Ax 2 g

iy

whefo] w3 glov Hx) Adshd AR o] WA
& w2y girth ol A4S 2 7535 rhasile 4
BEF o AP W& To] =8 ¥EEF
Jol "olxje 722 Hrislugle i, 73 7k
5} 3] e’ 999 w3l Hysla g FA
vlsl 7hast AR E REFoR Az He| 7hedt
Hahi Foll mE A-gHo] wojuly| wjfo|ct.
Meiztzsbr)e v Agg 24 e FA3HH
A 2L ) 59 AbshAe A FUEEeR
7h28t7)o FFeted 382 483 (1300~1600°C) ©]
Ao T gxoA B AFAZ F ugAg R
A W2 23 A (Dry Ash) WbH R £57|%E %
A fA8d CO2 A4S AASlAL H,, CO 52 4
ko] Muivte S WA she 53] .

# A+ Bench Scale 722 Mghrpast AYPS §
st} FF Medviast et s S2WE A
B oA A& B FAHS APl dubata A
rhast ZRES] Walr]4Q] quivlas) ]} HH
" 82 7lehtE 98l FAsta gled, 0.5-1.08/
A R 7IjEA B vhast b del Y F
At DatongBlell Wigh Aui7last w54 Ag9AAE
71€% Zolch AYE F3lo] Audrhas) ubgoll A3
S Fe L5, heE ], A7 Y] 5 58 X3
of 7kast vhge] 548 welghe g Havke] A4
7168 NEsla gt Bl up2 rtaHgbg Y
2t zAapiae] A S-S TEsHs A 54
ol gle}. AF7|7HE]t 3% AF APE A Pilot
Plant 474 2 A8 ZalE2] A4d5 84 7]E70 e
wredd 4 glg Zlelrh

v

..

i

=
S

fos

o
4
A wE

t

2.4 H

2-1. AEEX|

£ Aol AR MEivhast g R 7%
2 0.5~1.08/4d8 AeqE ZFa glov, I
M= Fig. 13} 2t 7ka3l7)& 217 20 om, Ao
me| £FF 7 7124, qun s 2 557
Fol A&, TskellA whEE 5 U= AdAls] ot
Hh3-719) Abgell= FHulel Bz 7 17h4e] A
Hol k. MEke] 7past ubeA] £2iE] L Akae F
Ul g gate] FgEH 27]dQS 9sle) waWur)
A= o] gt 7hesr| o] WY Qe s1&ellA
Ad 4 9l wHEe WiskArt da=e] gl v
€ 2EE 23] DdAvE FolEolom sheast v
SA hae) 2EE FHE] Ssle] o] HAHE
#9lol Alzhe REmog by 9l Retyped] A4

2

Energy Engg. J (1997), Vol. 6(1)



98 FAL - A - o) EA

ColAF EE - QRE - I

Table 1. Properties of Datong coal.

Fig. 1. Schematic diagram of the experimental set up.
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Fig. 2. Viscosity reduction of coal water mixture
with CWM1002 as a surfactant added by 0.3 wt%.
Symbols are O for no additives and 0 for CWM
1002.
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Table 2. Analysis of slag.

wt% Sample 1 Surface of Inside of

Composition Slag Slag
K0 0.122 0.499 1.259
Na; 0O 0.301 1.561 -
SiO, 71.416 15.358 42.400
ALO, 16.008 18.936 22.609
Fe;0; 5.868 57.803 26.193
CaO 2.603 4.081 6.405
MgO 0.221 1.358 0.800
TiO, 0.113 0.405 -
C 0.048 - -
SO; 0.004 - -
Total 97.054
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