. OBJECTIVE AND SCOPE OF WORK

The objective of proposed research is development of catalysts with enhanced
slurry phase activity and better selectivity to fuel range products, through a more
detailed understanding and systematic studies of the effects of pretreatment procedures
and promoters/binders (K20, CuQ and SiO3) on catalyst performance. In order to
accomplish this objective, the work shall be divided into several tasks which are

described in the following subsections.

Task 1 — Project Management

Within 60 days of project initiation, the contractor shall prepare ard submit to the
DOE Project Manager a detailed project work plan covering the entire period of
performance of the project. The plan shail present, in detail, all activities that will be
performed to successfully complete proposed research and it shall consist of the
following: (1) detailed description of the methods and technical approach that shal! be
used to achieve the objectives of this project; (2) a detailed project schedule for each
task or other logical segment of work to be performed:; (3) graphs reflecting cumulative
estimated costs and person-hour expended by month for each task or other iogical
segment of work, and for the total project effort; (4) a project work char showing the key
personnel/groups planned to work on each task and percentage of their time devoted to
the tasks; and (5) a Work Breakdown Structure (WBS) dictionary to establish the
framework for contract execution and to report cost schedule and technical
performance.

All project status, milestone schedule, and cost management reports, as well as
topical reports, if any, shall be submitted in accordance with the DOE reporting

requirements.



Task 2 — Catalyst Pratreatment Research

This task is aimed at developing optimal pretreatment conditions for precipitated
unsupported (1 catalyst) and supported (or silica containing; 1-2) iron catalysts, and at
providing a better understanding of the role of pretreatment on subsequent catalyst
activity, selectivity and longevity during Fischer-Tropsch synthesis (FTS). This shall be
accomplished by examining the effect of various activation conditions on physical and
chemical properties of the catalyst as well as on catalytic behavicr in fixed and siurry
bed reactors. Parameters such as type of reductant (Hz vs. CO vs. syngas), reductant
flow rate, temperature and duration shall be studied. Selected catalysts shalli be
extensively characterized using a variety of physical, chemical and instrumental
techniques with the objective to establish correlations between the physical/chemical

properties of the catalysts and their observed catalytic behavior during FTS.

Task 3 — improved iron Silica Catalysts

The objective of this task is to determine optimal concentrations of silica and K20
in a catalyst, and to evaluate performance of catalysts synthesized by catalyst

manufacturers.
K 3.1 - Baselin lyst Testin
In order to evaluate advances in achieved in catalyst synthesis, several baseline

catalysts, synthesized by United Catalysts, Inc. (UCI) and Ruhrchemie, shall be tested

in a stirred tank slurry reactor.



k 3.2 - I with Vari ilica/P ium ncentration

Catalysts to be studied shall have a composition described by the ratio 100 Fe/x
Culy Ko0QO/z SiO2 (in parts per weight). The effect of SiO2 and KaO on catalytic activity,
selectivity and stability shall be determined to arrive at promoter/binder concentrations
for an improved catalyst performance. The screening tests shall be conducted in fixed
bed reactors to obtain preliminary indication of FT activity and selectivity at different
process conditions. Catalysts which show enhanced activity and/or selectivity towards
transportation fuels shall be tested in slurry reactors up to 30 days on stream. Selected
catalysts shall be extensively characterized, to determine relations between the physico-

chemical properties of catalyst and their catalytic behavior during FT synthesis.




