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Abstract B

The objective of this contract is determining whether a benefit can be obtained from incorporating a smzl! amouat
of ruthenium (Ru) into a supported cobalt (Co) catalyst for slurry autoclave processing and whether a low
methane-producing catalyst can result. Recent work on this contract has centered on the development of high-
activity Co-based Fischer-Tropsch catalysts supported on a steamed ard acid-washed Y zeolite. The preparation,
characterization, and performance evaluation of these catalysts is reviewed.

These catalysts are prepared by the impregnation of Co and other metals onto a steamed and acid-washed
Y zeolize followed by calcination and reduction. Manganese, zirconium, and sometimes Ru are used in addition
to Co. The support, method of impregnation, and use of zirconium and manganese in addition to Co are integral
parts of the supported catalyst developed under a previous DOE contract to a division of Union Carbide that is
now part of UOP. The support was chosen because the steaming procedure creates many pores in the 50 o 100
A diameter range, a size considered ideal for supporting Co crystallites for Fischer-Tropsch reaction.

Caralyst physical properties are described. The most active catalyst is one containing 28 wt-% Co (oo Ru).
Its properties are discussed in detail as are the results of STEM analysis before and after reduction.

Most performance evaluations were done in a fixed-bed pilot plant although in one case a catalyst was
evaluated in a slurry autoclave piant. Performance comparisons of the previously developed catalyst (8 w1-% Co)
and the new catalysts are presented. These data show that catalyst activity increased with Co level up to at least
28 w1-% Co. With this high leve! of Co, the incorporation of a small amount of Ru did not produce a more
active catalyst. In fact, the one such catalyst evaluated to date was not conversion stable. Included in the
performance summaries are comparisons of the light product selectivities of the new catalyst and those obtained
from the earlier 8 wi-% Co catalyst.

Finally, the two runs, fixed-bed and slurry autoclave reactors, performed with fresh samples of one of the
new catalysts are compared.
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