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ABSTRACT

The reverse micelle catalyst preparation method has been used to prepare catalysts on four
supports: magnesium oxide, carbon, alumina-titania and steamed Y zeolite. These catalysts vvere
not as active as a reference catalyst prepared during previous contracts to Union Carbide Corp.
This catalyst was supported on steamed Y zeolite support and was impregnated by a pore-filling

method using a nonaqueous solvent.

Additional catalysts were prepared via pore-filling impregnation of steamed Y zeolites. These
catalysts had levels of cobalt two to three and a half times as high as the original Union Carbide
cataiyst. On a catalyst volume basis they were much more active than ‘the previous cugalyst; on an
atom by atom basis the cobalt was about of the same activity, i. e., the high cobalt catalysts’ cobalt

atoms were not extensively covered over and deactivated by other cobalt atoms.

The new, high activity, Y zeolite catalysts were not as stable as the earfier Union Carbide catalyst.
However, stability enhancement of these catalysts should be possible, for instance, through

adjustment of the quantity and/or type of trace metals present.

STEM (Scanning Transmission Electronic Microscopy) analysis was a very useful tool during this
work. It allowed determination of the size and atomic compositior of cobalt crystallites. During
the work with high cobalt Y zeolite catalysts STEM analysis showed that some (large) crystallites

were present outside of the zeolite matrix in addition to the expected smaller ones present within

i,




the zeolite pcres. Furthermore, STEM analysis showed that the trace component zirconium was
not e~2-:'y distributed across the variously-sized cobalt crystallites. Specifically, it was more likely
to be found within the small crystallites in the zeolite pores than in the large ones extraneous to the
pores. Since zirconium is added to stabilize the catalyst, solving ti.e stability problem above might,

therefore, be as simple as achieving a better zirconium distribution throughout the crystallites.

A primary objective of this work was determination whether small amoumts of ruthenium could
enhance the activity of the cobalt F-T catalyst. The reverse micelle catalysts were pot activated by
ruthenium, indeed STEM analysis provided some evidence that ruthenium was not present in the
cobalt crystallites. Ruthenium did not seem to activate the high cobalt Y zeolite catalyst either, but
additional experiments with Y zevlite-supported catalysts are required. Specifically, cobalt and
cobalt/ruthenium catalysts should be re-made in stable versions to allow good assessment of initial
catalyst activity. Such catalysts should be evaluated at high space velocities so that only moderate
initial conversions result. Under the standard screening test used in this work initial conversions
with the high cobalt catalysts were very high with or without ruthenium. The initial deactivation
rates also appeared to be high. Thus accurate initial activities could not be determined. It is
possible that cobalt-rutherium catalysts were most active but appeared less active than cobalt-only

catalysts during a run because they exhibited a faster deactivation rate.

Should ruthenium prove not to be an effective promoter under the simple catalyst activation

procedure used in this work, more complex activation procedures have been reported which are

claimed to enhance the cobalt/ruthenium interaction and result in activity promotion by ruthenium.
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