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Ash Content and Composition Iin
Gadlfication Feedstocks

Feedgtock Ash Content| Major Components
(%0)

Coadl 3~17 S, Al, Ca, Fe, Mg

Vacuum Resid 1~4 V, Ni

Petroleum Coke 1~4 V, NI

Tires 4~5 Zn, S

Orimulsion 0.04 ~ 0.25 V, Mg, Ni




Ash causes more process problems =,

than the organicsin the feed

o Slagging
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Importance of Slag Viscosity In IGCC  § &
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Slag Viscosity and
the gasification temperature

e For slag tapping, Corey (1964) recommended
-Optimum viscosity — 150 poise
-Maximum viscosity — 250 poise

o (E2 H)Minimum gasification temperature
-Glassy slags: T(1000 poise) + 50 °C
-Crystalline slags: Tcv + 50 °C

‘2T vs. 32 Ml S0 S2E



Slag Viscosity M easurements

e Viscometer
e Searl type concentric cylinder viscometer
¢ Cell placed in a high temperature (Tmax:1600 °C) furnace
e Calibration using a standard glass at high temperatures or
polymer liquids at 25 °C
eThe rotors of various shapes are being used to minimize the end
effects and the inertial effects.

o[][]
0 00000 OO0 OO0O0O O0O.
eConstant T or a constant cooling rate was employed
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Slag Viscosity as a Function of

Temperature, °C
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Slag Viscosity Models

e OO OOO OOO OOOd
« Si—Ratio Model, Urbain Model, Modified Urbain Model, Watt—
Fereday ModelD OO OO OOO O0O.

« Glassy Slag 00 O0OO OO O0Q.
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 Crystalline Slag 0 O : Annen Model
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« Emperical models (Seggiani, 1999; Hurst et al.,1999)
- OO0 OO0 OO (Nowak, 1994; Seetharaman and Sichen,
1997; Ji et al., 1999)
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High Temperature Slag Viscometer (2!t & 4
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Denisovsky Slag
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Slag Viscosities
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Viscosity,Poise
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Minimum Gasifier Temperatures

Slag Type T.in (°C) Best M odel
Alaska Usibelli C 1364 Riboud
Curragh* C 1360 Watt-Fereday
Drayton* C 1336 Si-ratio or Urbain
Kideco C 1399 -
Datong* G 1482 -
Cypurus G 1425 Si-ratio
Adaro C 1407 Si-ratio
Denisovsky G 1422 -
Baiduri C 1373 -

*:flux £&, C: Crystalline slag, G : Glassy slag , - : =




Effect of M easurement Conditions -
Cooling Rate
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Optimum Flux Concentration
Deter mination
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Synthethic Slag Study— 4-Components
(S0,, CaO, Al,O4, FeO)

4000
3000 W

2000 |

Viscosity, Poise

1000

1200 1300 1400 1500 1600

2SO0l AetHA I St
5t 540|

4-8=H Bx- &K Model Sl 12t
XHO|JF B40] &




Synthetic Slag Study— Effects of minor
components on Viscosity

Viscosity,Poise
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Future Research Needs

e Refractory Corrosion
e 200 90 O0O0O0O 4-50 O OO
o 99.9% Alumina Refractoryld Cr-Al Refractory Tests
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