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Disclaimer

This report was prepared as an account of work sponsored by an agency of the United
States Government. Neither the United States Government nor any agency thereof, nor any of
their employees, makes any warranty, express or implied, or assumes any legal liability or
responsibility for the accuracy, completeness, or usefulness of any information, apparatus,
product, or process disclosed, or represents that its use would not infringe privately owned
rights. Reference herein to any specific commercial product, process, or service by trade name,
trademark, manufacturer, or otherwise does not necessarily constitute or imply its endorsement,
recommendation or favoring by the United States Government or any agency thereof. The views
and opinions of authors expressed herein do not necessarily state or reflect those of the United

States Government or any agency thereof.



Abstract

CAER

A series of Fe-Al (0-25% Al) and Fe-Si (0-8% Si) catalyst were prepared to study the
effect of structural promoters on iron FTS catalysts. BET analysis showed that as the quantity of
the promoters is increased, the surface area increased. In addition, as the calcination temperature
increases, the surface area decreases. XRD analyses of the catalysts are also reported.

Iron based FTS catalyst promoted with K or Be showed a superior deactivation rate. The
K promoted catalyst showed a deactivation rate of 0.59% CO conversion per week after passing
an initial conditioning period of 300 hours. The Be promoted catalyst showed a deactivation rate
0f 0.43% CO conversion per week. FTS activity and selectivity are also reported.

We are continuing the study on the impact or reducibility of cobalt oxides by the use of
different supports and by incorporation of different promoters and the order of addition to the
supported cobalt catalysts. The reduction of Co,0, is a two-step process which passes through
an intermediate CoO phase before reduction to the metal. The promotion of the supported Co
catalysts with Pt and Ru noble metal promoters had a similar effect on catalyzing both reduction
steps. Promotion with Re only aided in catalyzing the second step when a significant interaction
of the Co species with the support was present, such as found on the Al,O, supported catalysts.

The effect of water on Co FTS catalysts was studied using a Co catalyst. The results
obtained for conversion, selectivity and deactivation using this catalyst were compared to the

previous data using a Pt promoted Co/SiO, catalyst.



uc/B

Most of the efforts during this reporting period were focused on the preparation of
manuscripts covering the work done the past several months. A new transient experimental setup
was developed in order to perform transient isotopic switch experiments. In addition,
modifications to the high-pressure reactor unit were done to improve the sample collection
procedure for the *CO, addition experiments, which are in progress. Switching experiments
were carried out on the Co-FT unit under typical reaction conditions in order to estimate the
number of active sites on the catalyst during the reaction. The experimental technique for

collecting data and analyzing them was modified in order to take into account active sites only.
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