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ABSTRACT

OBJECTIVE

The objectives of this research are to develop a better understanding of the parameters affecting attrition
of Fe F-T catalysts suitable for use in SBCRs and to incorporate this understanding into the design of novel Fe
catalysts having superior attrition resistance. Catalyst preparations will be based on the use of spray drying and
will be scalable using commercially available equipment. The research will employ among other measurements,
attrition testing and F-T synthesis, including long duration slurry reactor runs in order to ascertain the degree of
success of the various preparations. The goal is to develop an Fe catalyst which can be used in a SBCR having
only an internal filter for separation of the catalyst from the liquid product, without sacrificing F-T activity and
selectivity.

WORK DONE AND CONCLUSIONS

A Ruhrchemie iron catalyst of composition 100Fe/5Cu/4.2K/25SiO, was obtained and tested for FT
activity ina 1 cm i.d. high pressure fixed bed micro-reactor system. This catalyst will serve as a baseline catalyst
for this work from which improvements in attrition resistance and activity will be sought.

The addition of binder silicato precipitated 100/Fe/5 Cu/4.2K FT catalyst followed by spray drying
increases the attrition resistance significantly. Within the range of the non-proprietary catalysts tested here, the
optimum binder silica content is 10 to 12 wt%. The FT activity and selectivity of this catalyst are better than a
Ruhrchemie catalyst at 250 °C and 1.48 MPa. The addition of precipitated silicato catalysts containing 10 to 12
wt% binder silica decreases attrition resistance and increases methane selectivity. Based on the experience gained,
aproprietary HPR-43 catalyst has been successfully spray dried in 500-g quantity. This catalyst showed 95% CO
conversion over 125 h of testing at 250 °C, 1.48 MPa, and 2 NL/g-cat/h (1,800 h™') and had less than 4% methane
selectivity. Its attrition resistance was one of the highest among the catalysts tested. Negotiations are under way
with an industrial party for testing this catalyst in an SBCR.
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