
FischerFischer--TropschTropsch SynthesisSynthesis

The SupportThe Support
What is needed?What is needed?

A highly A highly pouruspourus solid.solid.
A high surface area.  A high surface area.  
Preferably above 80m^2/gPreferably above 80m^2/g
Average pore diameter Average pore diameter 
between 10nm and 15nmbetween 10nm and 15nm
High thermal stability (up to High thermal stability (up to 
900 C)900 C)
Able to be made into Able to be made into 
extrudatesextrudates and pellets.and pellets.
Little or no supportLittle or no support--metal metal 
interaction.interaction.

What material meets all What material meets all 
theserequirementstheserequirements??

Gamma AluminaGamma Alumina

Typical Preparation Typical Preparation 
MethodsMethods

Aqueous impregnationAqueous impregnation
Can achieve high metal Can achieve high metal 
loadings in one impregnationloadings in one impregnation
ProceedureProceedure is simple and is simple and 
quick.quick.
Poor dispersionPoor dispersion
Strong metal support Strong metal support 
interactionsinteractions

Ion exchangeIon exchange
Deposition of metals is very Deposition of metals is very 
uniformuniform
Only small metal loadings Only small metal loadings 
can be achieved,  2can be achieved,  2--3wt% 3wt% 
maximum.maximum.
Good for use with expensive Good for use with expensive 
noble metals.noble metals.

PrecipitationPrecipitation
Can achieve high metal Can achieve high metal 
loadingsloadings
Possible to achieve uniform Possible to achieve uniform 
distrbutiondistrbution..
Some of the metal can ISome of the metal can I
nteractnteract strongly with the strongly with the 
support support 
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MetalsMetals
IronIron
Descent activity and yields.Descent activity and yields.
InexpensiveInexpensive
High selectivity to olefinsHigh selectivity to olefins
Catalyzes the waterCatalyzes the water--gas gas 
shift reaction (for equation, shift reaction (for equation, 
see below).see below).

Comments:Comments: Due to iron’s Due to iron’s 
ability to catalyze the ability to catalyze the 
waterwater--gas shift reaction,  It gas shift reaction,  It 
is typically used when the is typically used when the 
feed gas is derived from feed gas is derived from 
coal or biomass where coal or biomass where 
there is a relatively low H2 there is a relatively low H2 
to CO ratio.to CO ratio.

CobaltCobalt
Higher activity and yieldsHigher activity and yields
Fairly expensiveFairly expensive
High selectivity to linear High selectivity to linear 
alkanesalkanes
Doesn’t catalyze the waterDoesn’t catalyze the water--
gas shift reaction.gas shift reaction.
Longer life spanLonger life span

CommentsComments:: As a result of As a result of 
cobaltscobalts higher activity and higher activity and 
longer life span,  It is the longer life span,  It is the 
perferedperfered metal when using metal when using 
feeds that have a H2 to CO feeds that have a H2 to CO 
ratio closer to 2, like the ratio closer to 2, like the 
synthesis gas that is synthesis gas that is 
derived from natural gas.derived from natural gas.


	Fischer-Tropsch Synthesis

