Fischer-Tropsch Iron Catalyst Development
by
R. R. Frame and H. B. Gala

UOP
Des Plaines, Nliinois -

‘Contract No.: DE-AC22-90PC90055
Period of Performance: September 1990 - September 1993

Abstract

The main objective of this contract is the development of the means of preparing 100 Ib/day baiches of a
precipitated iron-based Fischer-Tropsch catalyst for slurry processing. The actual catalyst results from reduction
of an iron oxide-based precursor in the slurry reactor. The final catalyst should be high in activity yet product
less than S mol-% of methane and ethane.

An imporian: part of the preparation of precipitated iron-based Fischer-Tropsch catalysts is the addition
of potassium. Potassium is usually the metal of choice to enhance catalyst activity and control product selectivity.
For the catalyst production method being developed for the present contract, potassium is added by a separate
impregnation-calcination step using potassium carbonate prior to catalyst activation. This step is a separate one
that if eliminated, would reduce the cost of preparing the catalyst,

A new method of adding potassium to slurry catalyst is reviewed. This method employs an oil-soluble
salt of potassium, for instance, potassium laurate. Two variations of this method are discussed. In one case, the
potassivm laurate is added 1o a potassium-free catalyst precursor and the slurty oll at the beginning of the run.
Following this addition, the catalyst is reduced in the usual fashion. In the other case, the potassium faurate is
added in a suitable solvent during a run. So far three variations of this latter experiment have been performed,
each with 2 different catalyst precursor: one with no potassium and two with potassium but at different levels.
The addition of a solution of potassium laurate during a run works best if the catalyst precursor has a small
amount of potassium present at the start. In such a case, Jower methane and ethane selectivities were noted than
with any of the catalysts that had the full amount of potassium presemt at the outset, either from potassium
carbonate impregnation or potassium laurate addition.

Thus, the u:e of potassium laurate allows the elimination of one $tep in » traditional preparation method
for a Fischer-Tropsch catalyst precursor based on iron oxide. In addition, it allows the preparation of catalysts
exhibiting the targeted low methane and ethane selectivity. Finally, because a method 10 interminenty add it to
the slurry reactor during the run is available, the catalyst performance can be modified during a run, for instance,
if some potassium is present at the outset but more is found 10 be required during the run to meet the performance
targer.
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Stem Analysis for Run A
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Run A, Overflow

Run A, on Filter
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Stem Analysis for Run B
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Run B, Overflow

Run B, on Filter
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