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Abstract —The characteristics of ash melting and slag viscosity with addition of CaCO, as a flux were
investigated to maintain the slag tapping condition at the reaction temperature in entrained flow coal gasif-
ier. As flux addition increased, ash fusion temperature decreased to minimum value around 30-40% (CaO
content, ash basis) and then increased. The minimum range of ash fusion temperature shows that there is
an eutectic effects acting between base and acid components. Compared the ash by ASTM method with
the slag formed in a gasifier, it shows a sensible reduction in base oxide and volatilization of SO,. As a
result, SiO, content in formed slag increased with the amounts of reducing gas. The slag for viscosity
measurement was prepared in N, atmosphere. Low silica slag has a low viscosity but it shows the critical
point lower than 250 poise. As to high silica coal, the slag viscosity decreased with the addition of flux, it
is appeared that CaO as a oxide denor acts on preventing the silicate from crystallization.
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Table 1. Analysis of coal ash.
Coal Alaska Drayton Datong Roto
Mine USA Australia China Indonesia
KO 1.57 0.45 0.12 0.87
Na,O 1.05 0.21 0.48 0.24
Si0, 44.30 54.02 53.40 32.58
Ash AlLO; 23.05 34.04 22.60 27.49
Composition Fe,0, 5.63 4.26 7.41 21.23
(Wt.%) Ca0 17.63 4.35 6.34 4.11
MgO 3.77 0.32 0.52 1.85
SO, 2.24 1.99 3.35 2.30
TiO, 0.71 1.82 1.63 1.38
Ash Fusi T 1,192 1,480 1,275 1,484
T;m e;l:tf; T. 1,227 1,649 1,300 1,504
gc) T, 1,274 1,649 1,420 1,508
T; 1,291 1,649 1,460 1,511
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Fig. 1. Schematic drawing of viscometer.
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Fig. 2. Ash fusion temperature of Datong coal with
CaCO, addition.
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Fig. 3. Characteristics of ash fusion temperature
with base-acid ratio.
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Table 2. Compositions of Roto slag from entrained flow coal gasifier.

Samples Ash (ASTM) Slag 1 Slag 2 Slag 3

CaCO,/Ash (%) 20 20 20 20

Temperature (°C) 810 1510 1540 1550

H, - 6.58 7.95 19.44

Gas CH, - 1.47 0.83 2.26

composition (%) CO - 49.00 47.25 46.19

CO; - 42.94 43.90 32.00

Air 100 - - -

SiO, 31.88 50.25 70.32 75.23

AlLO, 27.47 15.17 9.80 9.39

Ca0 15.03 8.23 5.52 4.14

Fe,0; 20.84 22.00 12.32 9.26

KO 0.85 0.26 0.17 0.14

MgO 1.82 0.47 0.25 0.14

Na,O 0.24 0.18 0.13 0.09

TiO, 1.50 1.44 0.17 0.11

SO, 2.26 0.01 tracer tracer

Table 3. Compositions of premelt slag in N, atmosphere with the addition of CaCO,.
Alaska Datong Drayton

cacoy O 0 15 15 25 25 40 40 25 25 40 40 112 112
Ash ash  slag ash  slag ash slag ash  slag ash  slag ash slag  ash slag
Si0, 443 455 4926 548 469 495 426 452 474 517 441 467 331 343
ALO, 230 238 2085 235 198 211 181 193 299 233 278 216 208 160
Ca0 176 176 136 148 178 193 252 231 161 153 219 229 414 401
Fe,O, 563 536 684 191 650 376 592 583 374 331 348 328 261 321
KO 157 0.5 044 048 042 044 038 040 039 052 028 047 028 032
MgO 377 381 042 059 040 057 037 054 028 049 020 047 020 050
Na,0O 105 0.6 011 012 011 013 o010 011 018 011 013 010 013 007
TiO, 071 0.79 163 174 162 157 162 143 167 175 155 162 110 118
SO, 224 159 309 059 294 068 268 0.8 175 055 162 072 122 028
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Fig. 4. Slag viscosity from Alaska coal without flux
addition.
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Fig. 5. Slag viscosity from Datong coal with flux ad-
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Fig. 6. Slag viscosity from Drayton coal with flux ad-
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