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Experimental Study on the Characteristics of Coal Gasification by
1 T/D BSU Coal-slurry Entrained Gasifier
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1 TDF 2 254 A7t 41 ol goled siel Aol A slast g Fa, ) A
REFE AT 489 whEs AAE, 0 BT B8 kst whia doleulelng Foaln, 3) 7}

228} W el A aE Faldd Abde) A8k, 4) 4B FRAs) 2 tﬂ‘ﬂ RoEod Loghct JRCE
7S FEEFERA 3F 1GCC Plant A4, A4 A AP 9.2 Sold] A 7|ojam] soic). 7}
22 AE 18] w54k Cypros 3 Alaska®ro] AME9lom], AYAT} Cyprus D Alaskakhe Uy
A4 whel oAwr g ke w wiaa whEAL afFale]en, slage] £4-25 =t 9F 1200°CEAM 1|
2 v viehge)l MeREeE] 52 Cyprusdhd] A9 58, 62, 65%R. flslden]. shad Ak
TSt AR S mE 2 FaAlAle] §l9ort, Alaska 5] 7l SEake] viel £ele] A
& gl feedng'd?] ZAIEE reidle] s8R sl on, 60% o4 299 EE 4 4 gych
Onfcoal ratios 0.6904 | 27=] R=)sbda] xlaled e abetel Alaskastel A4 $E23bake] Wol Ak
& ARz U Ao e velytel. FogbEel] O3 Ag e gs e, A8 SR HACOR 40~62%
= uehgond, Ak %2 1,400-2,050 keal/Nm(HHV)Z. 24 =31},

Abstract —This study has been jmplemented to investigate vamous characterisucs of coals which ae
imported from abroad. KIER has developed | T/D bench-scale umt, entamned-flow coal-slurry gagification
technology to investigaic the [ollowings: 1) to assess the approprate foreign coals for gasification. 2) to
establish the data base for gasification phenomena, 3) to minimize the technical risks prior to 1ntroduction of
commercial scaled TGCC power plant, 4) to develop essenlial key technologies and to establish operational
expericnces for coal gasification. The foreign coals used in the gasificalion are Cyprus and Alaska coals
from U.S.A. Cyprus coal(bitumnous) and Alaska coal (ligmie) were conducted stable gasificanon operation
due fo the their higher reactivities The ash fusion temperatures of both coals were shown aboul |.290°C.
The concentrations of coal-slutry for Cyprus were maintained up to 58%, 62% and 65% in arder to enable
to feed satisfactorily 1t inte the gasifier without any other problems at feeding systems However, the Alaska
coal was unable to maintain slury concentration over the 60% due to its hugh viscosity, During the cxper-
iments, O/coal ratios in both coals were mamtained from 0.6~1.2, but especially Alaska coal was required
excessive oxygen feed due to its high inherent moisture contents. During the experiments with two different
coals, the concentrations of syngas (H+COQ) were shown as 40~62%, and the heatmg value of syngas were
detected as 1,400~2,050 kecal/Nm® (HOV).

553



¥
L
e

1. M =

Aeke- s g Fola mjaleke] 713 SRR <
A AazA s B4 WA F 15%5 dF
g glef. F8 pelhdA] el At A7
AR PP gk 406000 B Auk o
2000 oS £ 4 alE AR ¢EEa gl o
1} oxE FHEL Mekd FaAlel 7k gl b 2
#l4d= CO, ¥ SOx, NOx WjE& oA w2 &
AAe] gok HEAa bRl o BGFAe) A
B3} T gel 2eE oS AlgelA o glem, F
= 3AEAE ARAFZ) AT A=l shEe] A=)
Zo|E|az glo] Mulale we Ak WA =Heio) 2
BEAZ Fol7] $3] 7|5 el ] dErd F
2+ AT AdujE AEEe dile] ATET 9t
AalERl vl8e] wa Au]3da] S Rge] HelF]y
Hr)de 2 FaHaE= glon), Co, iEske] 251
% AR WA o] Hx) ki glvh Aebrlag g
A (IGCCH Aat AMel| o2 gulgh FAHE &)
d3sl7] 915t fekeE A= gled, HHELS F
WA BAFaE AR Eeolw AF-dErks
8l CO, A= A B 5 2ol vl= FY, &
#, Qi o odzlske gt G ulE F40sle IGCC
lr|e Apgel 2Rl 7lEkn qleh

A Az Ak 8lE 300 MWE 1IGCC
Walde B8] 40~43% AT 2lon, 7S 4
glal] A B)E CO, WSS 10-206 =Y 4
¢, SOx, NOx B E212] wlE52 1/3~1/10 T2
2 FY 5 9l dEFUnR 160 R B
AR aMge] wE = EadE A 434 7] v
4 FabE el gt 2 Baldde] Bl g mEk Zle
2 FriEat g dgl=tel e 16CC 2y A
E#E A PdEle) g Rt ol LA AE o
A, AR 9 SR Foled FHE T 94
24 71& s A 2" HEE f5 970
e =ZE 7] &e) 2L glvt

Hulr)as)l Bghr 4 (IGe)e o (67 oAk &
slgHoz Ay Bilr|eiza] slasl 128 A
sl 7R 9 Behle) 2 Al 55 iR A
olw] Ahdglg) 7|EEA AR o5 A971E F
A3l e FAl9) 7e] A8 Fel 44 1GCC
EGE Ao Fag FIE v|ATE AulrlaE 7
o] 447)E A EBE 7] Aelagd Al
spaksle], A S Aol A|A s ERA A28 7l
AL Adeie A2 ol Feseks s

B AFe)ai= pad] Hghibel M st vhe S

OlLf=IEst e M4z 19994 11"

WA - AL - EAT - AT TR AET - H

7} vzl Rapd Fel 97kl dlAE 4 glen, 23
olu} FR|7E bt Aukae] 0.5~15T/D 7R $54
i i ke R B e s B e R R e
gl vl 78 54 Q £A4140e] FAHE Hefs]
AL, SAEFA s el AEk 84vE 9 2l
L2 BRalm e A 555 IGCC Planl A4, 71 Aol A
e 2 Fold| =A| 7|ofstmA saiot

2. &

i)

2-1. BSUg &4 2Re 71~skER|

2 A o) AME FA LR AlriaE) e 4
A o N EAEE Py 1 " Fig 20 Ve 2
HellM E S~ gl vlg) o] E g A e T4 A
gl 3 A, el AR, 2lgAle] A4
SRR G| ks AR RR T el

AMeld ] 2] el Al 200 mesh2 Fj9 Alels A
st B 4e F CWME AAE TEEE A
ey ¥ ES 58%-65%. ATE 400~1000cp Bl
M FAeh uskham e HZe os) rlas) 9hg
o FHEES A Ech

Aersele)el FEFEE 9% ARE HhgTe] Al
of| BahA Az wufell M Fak= Al Meksee]
) EgEw shad)l uer)2] sEE down finng®] &
U= A gl=e] FEalE 92 Yerln, 7hs) whE-
7] WEellA] <k 1300~1600°C Lo A Aele] 21z o
Fal el g ki) wbe Sl Yo} TR A F
2 H, CO, COE A48 "o Aekzsa)s 7l
wheoll B2 sceamzE FFEH F, 982
£33 Ojcoal ranoE FAE 93] AFHA7RE 2
I (~FEA ERY IR i) vl w

e

Fig. 1. KIER enirained-flow coal gasification experi-
mental facilities.
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Hig. 2, Schematic flow diagram of 1T/D slurry feed type entrained-flow coal gasifier.
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Table 1. Analysis of experimental coals.

Coal source Cyprus  Alaska

Moislure 9497 2232

Proximate VM 4224 3673

Analysis Ash ise 1174

(wt%) EC 44.21 29.17

HV ikcal’lkg HHV) 6,050 5,399

- C 66.37  48.24

Ultimate H S44 607

Analysis
(wt%, daf) N 0.95 0.62
S .16 0.12

Table 2. Analysis of ash composition and fusion
temperature.

Cyprus Alaska

510, 58.56 54.57

CaQ 6.45 13.42

AlO, 18.72 [8.90

Ash Fe.O, 11.38 494
composition TiQ, 0.68 0.58
Na,O 0.36 1.06

K0 0.89 1.89

MgO 2.67 2.61

. DT 1226 192
Te1f1;ilrlz11t1ure ST 1227 1227
¢C) HT 1233 1274

FT 1294 1291

ik

Aekrlas) wid-axe] AAE F18le Ash AR &
omE BAlsle] Table 200 vfehligich Asbkes) 2
7)¢) FaklA 7P FeFt AL ashe] 4-89(Tr Fluid
temperature) @ 24 AAl¥l vkl Ag 2k 1204°Ce)
(291°CE FA= o).

Z2E]e] A= 74 m oFH70% o)ARE. v EE A
BrS- ofol2 A EA A (CWMI1002)0} 7Hirt Bl S
AEled Ax gl frEAds sl dgaHes
A glo] ek SEjElE AlE Aleat w=e) g
sz o2y 7 gk ol Jat v HxE #4
2000 ¢p cl3}= dlgdc). Mgl Exle] EgeE =
i 7158 EEE 60wt PEOER K AHME

2
T

=
T

)

ColAT - EAE - e HER

Table 3. Experimental conditions for entrained-flow

gasifier.
Gasificalion
Parameters L.
conditions
Coal conc. (wt %) 38, 62, 65
Coal slurry Viscosity (epy@ 20°C 450~1520
Temperature (“C) 70
Feed ratc (kgéhr) 56~83
Coal leed rate (kg/hr) 25~50
i Oxygen-coal ratio (wt/wt) 0.6~1.2
Oxygen -
Temperaturc (*C) 200
Gas temperature {°C) 1306~1550C
Reactor pressure (atm) 0~5

e8] =5 58, 62, 65 wi%E ARG 2
Alaskazte] Z-ell 3t FA0] wi- A e A
Al o)A BAALS Teek] 58 wrmE. sl
Table 32 & 7ol A8 Sojw) 35 9 4=l

& viEpRT o
3. Agzn o o

v)=ak Cyprus ) Alaskashe] kst S 9]
AME] e2e) Fel A7) 58, 62, 65%8) 58507, 7}
Zeje] kel sl ol ABE A, THE A
AlglE e, AF A= 0./Coal raticed] W-E APAd7}A2]
ZAwW L dtelaf WE pash ] exmE o sks
i mel] Wi APrkse] RS AAsle] A
AHel B 42 Aalsksoh

3-1. Cyprustte| 7iASE

Cyprusgte] A3 A== Tuble 4ol el vis) 2o}
oM B 4 vty o] &2 T2 58%] 4%
A7} 2L COHT d0%~55%FA4] v o 3}
o) Akigael| 2 7larldgke 1,400~1,850 keal/Nm'
2 e

£¥7] FEF Q%2 75 AfciE HaCOE
439%~38%. 7RgEe 1,720~1,906 keal/Nm*2 2 23
B FE 58%] A WE fk B vebden, &
g7 = 65%2] T H4C0 $E= 62%71] A

Table 4. Syngas output with respecl to the slurry concentration for Cyprus coal.

Slurry Cone. (%) H, CH, CO CQ, HA+CO H.V (kcal/Nm*
58 20~26 1.52~1.98 20~29 43-57 40~55 [,400~1,850
62 18-27 0.7~1.38 29~-32 40~56 43~58 1,720-1.906
65 18~28 0.99~2.47 23~35 37~54 42~62 1,325~2.044

olixl=sr Ma H4= 19999 118
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Table 5. Syngas output for Alaska coal,
Slurry Conc. (%) H, CH; CO CcQ, H,+CO HY (kcal/Nm?)
58 21~341 0.02~1.21 29-3% 33~42 57~65 1,747~2,022
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