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Roadmap of presentation

Gasification Technologies

Understanding mineral matter transformations - WHY?

Applications of FactSage from 2005 in the Sasol R&D environment
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Sasol fixed bed dry bottom (FBDB) gasification
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Fixed bed gasifiers –
where the work started
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Ash fusion temperature (AFT) AND slag properties of
coal that give an indication of suitability for gasification
purposes

Ash fusion temperature
results in an average temperature where bulk mineral 

composition starts to become soft and melt

is an indication to what extent agglomeration / clinkering is 

likely to occur within the gasifier

is currently used to predict average slagging properties of coal 

sources and not at what temperature the first melt/sinter 

occurs

Ash clinkering in fixed bed gasifiers can cause channel 
burning, pressure drop problems, unstable gasifier operation, 
etc.

Understanding mineral matter transformations, slag 
formation and viscosity – WHY?
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Window of operationCourtesy of RH Matjie

Syngas and ash producer
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FACTSAGE input w.r.t. coal properties
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Kaolonite disappeared between 600oC and 650oC

>650oC meta-kaolonite forms from kaolonite

Anorthite crystallizes between 1000oC - 1100oC

Carbonates, calcite and dolomite decompose

Intensities of mullite and quartz reflections 
decrease as a result of melt formation

Above 1200oC only quartz and anorthite remain 
stable in the liquidus
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Mullite starts to form

Combustion zone – simulation results
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Oxygen capture in mineral structure during gasification

 

Cooling processCooling process
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Why the difference in intensity?

Si+Al:Ca = 9.1

Si+Al:Ca = 2.75
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Oxygen capture versus CaO
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Prediction of ash flow temperatures

50% slag-formation of ash

Predicted IDT
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Window of operation between sintering and slagging

10oC
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Effect of temperature on slag formation, mineral 
transformation and ash leaching - UCG

HT-XRD – simulate mineral transformations and mineral 
formations with varying operating T (work not started yet)
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Effect of temperature on slag formation, mineral 
transformation and ash leaching

Factsage thermo-equilibrium simulation – simulate slag 
formation, mineral transformations and mineral formations 
with varying operating T (in progress)
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