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Abstract

Microwave-assisted pre-treatment is a fast, selective and volumetric method used to activate
catalysts. The advantages of using microwave radiation emanate from its ability to transfer
energy directly to the reactive species (called molecular heating), thereby promoting
transformations that are not possible using conventional heating. In this work the unique
microwave heating properties have been used for the modification of iron-based Fischer-
Tropsch catalysts in the solid state. The effect of the potassium loading on the microwave
effect is presented.

A series of unsupported and silica supported iron FT catalysts were prepared using the
continuous precipitation and the incipient wetness impregnation techniques. The amount of
the potassium promoter was varied from 0.2 to 1.5 wt. % in the catalysts. Microwave pre-
treatment (10 seconds, 450 W) was then done prior to catalyst characterization and
evaluation. The bulk properties of the catalysts were characterized using XRF, BET, TPR,
XRD, TEM and EDS techniques and the surface properties were determined by temperature
programmed surface reaction-mass spectrometry (TPSR-MS). The results showed that
microwave pre-treatment modified the surface but not the bulk properties of the K/Fe and the
K/Fe/SiO, catalysts. Catalytic properties of the catalysts were evaluated using FTS and
increases in the olefin selectivity and the o value were found with the microwaved catalysts.
Differences in the data recorded for the microwaved and the non-microwaved samples were
taken to be induced by microwave pre-treatment since all other parameters were kept

constant in all reactions.

TPSR profiles (methane profiles) were used to study the carbon chemisorption behaviour of
the catalyst surface. Peak areas were used to determine the type and amount of carbon species
deposited on the catalyst. Microwave pre-treatment was seen to increase the amount of
methane produced in the TPSR experiments, indicative of an increase in the number of active
sites. The increase was observed to be dependant on the potassium loading in the catalyst. It
is suggested that microwave modification promotes the migration of potassium ions to the
surface of the catalyst. The effects of the microwave irradiation time and the catalyst

preparation method were also investigated.
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