ool 1302l (1998 Y1 £)
g yRe £ pp. 34
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Comparison of the Shape and Inner-structure in Slags
with Quenching Conditions

G.B. Lee, S W. Chung, S.S. Cho, SK. Park, Y. Yun
Energy/Environment Lab., Institute for Advanced Engineering

1. A &

a7t 288 $EAIGCC; Integrated Gasification Combined Cycle) 37 ©]
809l Eo] MALIE FHoE NgdAr|eZ Bo] A7VHL 4848E 98
g AFE FAFEZ T3 dE olfE IGCCEFR AANRA H&
&M% BAAYHeE € F U Yolztn RG] WEelD =¥, F
1oz AgAAYd He2E AAANNYE EREXL 60%] S3tIAAM &
AR SN Hgols wAV|Ee RE ideaFAA M §HL 4L ARAE
4 e % 50d ol4L ¥ ¢ U ¢As &0l HEY ZleMdd A
AZg=Fo] Z7HF s ¥} Y& Ao .

IGCCEARAZF F8% R 237 olgd BAAFAHQ] HEo] 7t
A= olf7t e, ot ¥kgo] AVt EFET BAEHN AN doutv]
2] 7|E9 ALwgd 7|2 vEEdL: GAY FPHE SOr, NOJ 72
A7|YAME TEF g PAo] AHT dA A Lolg HeS, NHsel Fef=
Ay So NAEo] 27| giold. ot 7t2HEgA HE/tAE A4A
A BAL e FAFAA dFE SO, NOJF S4H Y fjEgd4s SAAEGE
90%9°]4 Aze] 7ttt

B d79 EFHL AHest2sre AHE S5 A% Wty iz
A, 30BUA 2NRRA e 7237 R £9YRUIE B HWEH e €
go] g4 L WRFZE JPFoZHA stasitgo] sl28r7ddN A3 A
A3 AEAE getdr] A7 Ao, £de] FF L E wi s%EA, €
do] YRITZE EX/NZEY EAY on-linee 2 S3Y £ Yoz €YAlE
E AFAT ¥ 308 olddls 459 7t28y] &34 AAE F F AL R
t}. o] FAHAA €] od HAFL AAM BAPHE=A A A7 &
o] YRrrzs ALY FAEZES A AHI /F FFPolth. &
AE7t FUA 3E/AFY 28] SAZRERE A €99 YW FEXE B
A 37|19 EFEXAEE dB2Y BF FH 9 FE(vesiculation)FHE BAFT gl
=d, olgld FEHY/} old FAL T3 PHHEAE =ASE AL €Y
o] YRTZE odsted & o] E Aot mEtA E dFdME X9
PYHL E8€do] W &Y o dFFo] dojudN dRitxrt 53
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AN EASel A48 RAAA R A%y RLIAAN NPy 2o
%2 o mineral matter3®) YFHENN Lol A EAHE YR oy
£8equd TY80 S9UANZ AT FRRLA HE Aol

2.43

£ Age AHgd MEe 334 =d40E(Drayton) #A8#} T3 frde
Q) & (Datong) g2 Aty Erhd Zze] njEdg ¥ muffle furnaced]
A TH°Ce &AM 6N di7] FI)FAN A2AA N AAE AxzPh
a3 A48 Mg HAE 33 52 cm, Eol S5cm9 AW HojZo 15 mm F
AR JYug wel WAE FIAANY &7 B3, 2749 44 torchy) 22
od =FAAAM JAEF HA F MY(slow cooling)H FY(fast quenching)?] F
THAR FEE €4 AZYoEA €] €8 YUy EF HEHEA €9
Wz J8e AHunz i

AL 46 €498 W75y JLEA] PolzN SAHEE @ AL T
3, FYL £§ €49& 429 8o Fol=g €Yo d5Fd g8 SnHE
2 3 s ouid. MqPi FPos JAE ¢4 vIE 3o 38E/Y
7 AgrtagizldAa AA3d €49 S48 A89x 49F vuyEd, o 2

EL 1571 o149 g Ft2sxAqN 9L €489 g A8 Eold

a3, €9 #FE F845 8§88 d¥e feEuEl AV dyd #4
HIIER AR 4% oz ALHE $EAY $iez 23N,

3. 3% ¥ ¥

£8€Y9S YFAE i el 4" €99 Y4 Figldy BAF
3 gtk dgye NadAE L4847 AWE drFAA A8 AY(slow
cooling)# &9 B ¥ €9& Wol=g F33 YZo| dojUxsE & F
W(fast quenching) 2.2 FE¥3IAt. FigldA BE uls} ol =#ol8g, dF
g 2FF9 489 €9 MM Y4ddE edEL THY g Hof FoX=
Fegrl 202 99 S99 Y92 32 ¢aHUSS £ £ Y3, wdd)
FEAN B9 €492 €3 FFA 4334 g €4dAV A =AR
HYAS £ 5 vk AA 7237 YRrgaE £88 €80 €944S AAAN
2oz EUdA €8 {Fd AAH gl €d¥Prdg 82 doA
39 P2 &0 dRE $AHA Hau, d¥e ¥ Exdd oA
e 4% Y FHe =2 B HoM A7 € T2 EHUgHy £9 ¥
HE 2AHE 3t £ AY¥AM 9 Mid €dL ATt 8 Eol AHE9
€Yo 2L 77] o3¢ AxoY AA 25T Muld o] AP e
Y £d9 ASE YutF oz AP o2 FEQY A guad a9 A=
AAE 54E Boled, ol AA 7287 &3 v wgrdd g2 #<
ZHE o] doldydr Sgedyctd 93 Hi ojgo] £§&¥U YL
B3 o g JAFQ] FEFE Hole Ao Alg€Ed. a3y, ol 3
FAME 2R E AL 2Z4EL FYd A Y 4B dad 54
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HAEY,

G 2 dxd g% A g Yudd wme £99 J&EN BAs
Table 14] 23lgdd. <A njdgix o] 03%0]82A FXE BAF1 Y&
o), 44 38/943F BSU (Bench Scale Unit) 7t23517]19 A4l &7 2,0008/d 7
B 7t2571dA AAE =doleEd €98 BAT dHdd 3w vdega®e
0.03%, 028%Z 03%"|HeolNe vz & AFqA AAE €43 e F£59 F
AE BHFER glo] B dFNMY €94z Yyo] 8L HgFH gl

Fig. 2% ¥Zd4d vl A d €qU¥-E 5008 &dig SEM 232y
ol AIM}E B4, MM WAAZ &Yl FEAZ &YYoy =g olEEY, o
T Y EF 8 UF P& 989 F£IYHE ¥oFa Y. ol
T €Y yWie X PHs €90 £88 HHd olu] BAH UAUD Aol
A Bz Ao wel A7 Ao ol dE BAFI )

283 Table 29 ZF A &5 Ay 8% ¥73H L3409 BdH4E ¥4,
zéolgd, dEseds GdF9 Cr, Zn, Ni, Ba, Mn, Sr, Zr $°] §#H9 93,
A, S99 €49 B g v& Fulda e 1%xe FES
€ T JE AL ¥ F Ut 128U 2FEY FSEHE EHE €99
EE2Fd e T35 A9 FHHA &= F£F)9 SHHAGAE FFFAX
H) & FAEN FEYE 2FH Qi .

Fig. 3& A0l 9% A} £8€ €99 W T=X Y9 § XRDE E4 %
A3 d), 3 A F = Si0y CaSO4 FexOs CaO 5 2R/ 2dE Folg)
o a8 €89 e i 399 ZS EF FAHY(amorphous) AEHE
Y9 YRFz 245 e AL ¢ 5 A o= HaEIgst 22d &
3 o E FAFFRI} 5L AHILE YA Qe ReE2 fyHo]
Jd. AA BSU 712379 483 Shell7t237]dA 44d €959 XRDE
Ix 2349 Fig. 3% & EYTHE Hojsa Q.

4 2 &

A ede 9od Bd¥e FHE oJFn it Bdd FPE 49 o
A B g AN YHRE olF ASS ¢ 5 YV 23 ¢4 yR
TEE ¥R PARE FEARA FE FH 7Y FHo EAFHA Hed, o
52 g0 B4Ed olXEn ey JAst 5984 B4HE R
olyil, BEe] ILAM 7txaz Wdsts JEo] 7tas 2h9 TN 7}
£F BESA o] 7t2rt EquiR EFHY] HELYES ¢ F YD = 1)
deLEo] 03% PlHe i3t 3 WY 4 F2I7F £4YA €4 gF
o] FEFFLE FHHY oy €qUY FEE &80 A flenz 324
A BRE €49 ARE FAAME 3HAQA HE 2odFa Q.

d

i

n}#

3L

I #8% 5 “Bench Scale®d ¥ He7t287] &4 ¥ mAbrl& A,
QAR 1A (1998).
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2. Kuhnel, R.A. and Eylands, K.: "Deviation of Thermal Transformation in
Open, Multicomponent Systems: Effects of Mineralizers,” Inorganic
Transformations and Ash Deposition During Combustion, ASME, pp.
449-458 (1992).

A
€ 47 A49ALF73E quAANrZiefeAYAHAN Y- Bench

Scale? WA Awslasy] ¢4 ¥ ZAZSALM’ AT d¥E RS
Yo A4 A=,

1) Drayton &
(a) Slow cooling slag (b) Fast quenching slag

2) Datong & )
(a) Slow cooling slag (b) Fast quenching slag

Fig. 1. ¥z} 4o wel A4 d €499 34
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Table 1. 2 N2 &9 94484 F3

Sample Element C(%) H(%) N(%) S(%)
a4 68.76 469 162 058
- 34 0.44 0.20 - -
sdoew Aded 021 0.09 - -
sYeY 0.20 0.11 - -
g 70.80 4.60 1.08 0.70
EE 0.35 018 - 0.78
RO e 024 0.1 - .
FUE 0.27 0.12 011 -
Table 2. & A8EY $84% 2 €9 &35+ 4 4494
Drayton Coal
ppm | Coal Ad =9 RS BSU ¢g | >wndard
4 | BEs | €9 | B2 | &Y | &S| €9 | g5 | 225
“Cr | 3214 | ND. 0363 | 14840 | 0.131 | 43640 | ND. 15
Zn | 1803 | 0009 | 2939 | ND. |365 | 0006 | <10 | ND. z
‘cd | <10 | ND. | ND. | ND. | ND. | ND. | <10 | ND. 03
“Pb | <10 | ND. | ND. | ND. | ND. | ND. | <10 | ND. 30
Ni {1892 | ND. | 3240 | ND. | 2804 | ND. | 3450 | ND. -
Ba | 2091 | 0336 | 1207 | ND. | 1286 | 0014 | 7401 | 013 -
Co | <10 | ND. | ND. | ND. | ND | ND. | <10 | ND. -
Mn | 466 | ND. | 3730 | ND. |33%1 | ND. | 2748 | ND. -
Cu | <10 | ND. | 2035 | ND. |2343| ND. | <10 | ND. 30
Sr | 1517 | 179 | 8741 | 0024 | 8741 | 0038 | 6458 | ND. -
As | <10 | ND. | ND. | ND. | ND. | ND. | 2123 | ND. 15
‘Hg | <15 | ND. | ND. | ND. | ND. | ND. | <i5 | ND. | 0005
'Se | <15 | ND. | ND. | ND. { ND. | ND. | <15 | ND. -
Sb | <15 | ND. | ND. | ND. | ND. | ND. | <15 | ND. -
Zr | 5617 | ND. | 3164 | ND. | 219% | ND. | 20 | ND. -
Datong Coal
ppm | Coal A ed | @9 ed | psugg | Sandad
e | 8E5 | €9 | 825 | €9 |42 | &9 ([ £2F| 25
Cr | 1303 | ND. | 3099 | 0060 | 17200 | 0.060 | 74630 | N.D. 15
Zn | 1415 | 0049 | 1053 | ND. | 5609 | ND. | ND. | ND. Z
Cd | <10 | ND. | ND. | ND. | ND. | ND. | ND. | ND. 03
Pb | <10 | ND. | ND. | ND. | ND. | ND. | ND. | ND. 30
Ni |1354| ND. | 1961 | ND. | 1612 | ND. | 9.13 | ND. -
Ba | 2439 | 0097 | 2233 | ND. | 2159 | 0.009 | 1406 | 006 -
Co | <10 | ND. | ND. | ND. | ND. | ND. | ND. | ND. -
Mn | 1309 | ND. | 4055 | ND. | 4057 | ND. |23185| ND. -
Cu | <10 | ND. | 1102 | 0008 | 7133 | 0003 | ND. | ND. 3.0
Sr | 1234 | 0341 | 21016 | ND. | 21806 | 0021 | 6941 | ND. .
As | <10 | ND. | ND. | ND. | ND. | ND. | 1539 | ND. 15
Hg | <10 | ND. | ND. | ND. | ND. | ND. | ND. | ND. | 0005
Se | <15 | ND. | ND. | ND. | ND. | ND. | ND. | ND. -
Sb | <15 | ND. | ND. | ND. | ND. | ND. | ND. | ND. -
Zr | 355 | ND. | 5893 | ND. | 1340 | ND. | 4211 | ND. -
) 1. N.D. : Not Detected
2. £E4 ST HIE 2H(19947.21 3A])
3. Standard : $ABARFGIN B DY)
4. BSU(Bench Scale Unit) EdolEg £d: nEr&dFde BSU 714317 oA
FAH 2155 719, 1600T
5. BSUHIEE €¥: 157]sd7ge BSU 7148704 A3E &9
(180~205 71, 1600T)

_41_.



1) Drayton® _ ]
(a) Slow cooling slag (b) Fast quenchmg slag

2) Datong® )
(a) Slow cooling slag (b) Fast quenching slag

Fig. 2. B2 W we g4€ €q€ @9 5008 &4 SEM 23
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