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Gasification

C + H2O -> CO + H2

C + 0.5O2 -> CO

CO + H2O  CO2 + H2

CO + 3H2 -> CH4 + 2H2O 

But also…
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What is “Fischer-Tropsch”?

Catalytically mediated chemical process that….

…converts carbonaceous material

Coal

Biomass

Methane

MSW

alkanes

H2 + CO

…via “synthesis gas” (syngas)

alkanes

alkenes

oxygenates

…into hydrocarbon products 



Elements of “Fischer-Tropsch”

Bartholomew and Hecker, 2009



Pressure

Low Temperature
LTFT

Conditions

20 – 40 bar (290 – 580 psi)

H2 /CO

1.0 – 2.2

Temperature
Low Temperature

LTFT

High Temperature
HTFT

1. 220oC – 240oC

2. 300oC – 350oC



Catalysts



Low Temperature FT

Reactors
Fixed bed

Slurry

High Temperature FT

Reactors
Circulating Fluidized Bed

Fixed Fluidized Bed

Reactors
Fixed bed

Slurry

Catalysts
Precipitated Fe
Supported Co

H2/CO
Precipitated Fe: 1 - 1.5
Supported Co: 2 – 2.2

Reactors
Circulating Fluidized Bed

Fixed Fluidized Bed

Catalysts
Fused Fe  

H2/CO
1.5



De Klerk, 2009



Steynberg and Dry, 2004



LT-FT Refinery: Chemicals

De Klerk, 2008



LT-FT Refinery: Diesel

Steynberg and Dry, 2004



Research and Development needs
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