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[12 Comparison of product distribution of FT synthesis
on hybrid catalyst and FT catalyst. 513 K, 1.0 MPa,
H,/CO =3, W(Co/SiO,)/F = 11.5 g h/mol, total catalyst
weight: | g.
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[XI3 The structure of the three-component hybrid catalyst.
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[Xl4 Effect of Pd/SiO, addition on hybrid catalyst. 523
K, 1.0 MPa, H,/CO =2, W(Co/SiO,)/F = 11.5 g h/mol,
total catalyst weight: | g.
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[X16 Product distributions of the two-stage reactor. 1.0
MPa, W(Co/Si02)/F =5.1 g h/mol; first stage reactor:
513 K, Co/SiO, +ZSM-5, H,/CO =1.8; second-
stage reactor: 573 K, Pd/SiO, +ZSM-5.
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Direct Isoparaffin Synthesis from Syngas

Noritatsu Tsubaki, Yoshiharu Yoneyama, Tian-sheng Zhao
Dept. of Material System and Life Science, School of Engineering, Toyama University

Fischer-Tropsh Synthesis (FTS) is an effective method to produce liquid fuels from
syngas. The liquid fuels contain principally normal paraffins, which are suitable for diesel
fuels, but not for gasoline. In general, cetane number of the normal paraffins is high, but
their octane number is low. On the other hand, isoparaffins have high octane number. Thus
it is desired to produce isoparaffines from syngas at one step.

In order to produce isoparaffin at one step, an FTS catalyst Co/SiO, was hybridized with
zeolite ZSM-5. It is expected that since the wax produced on the FTS catalysts will be in
situ decomposed by the zeolite in the hybrid catalysts, the lifetime of hybrid FTS catalysts
becomes extremely longer. CO conversions of both FTS and hybrid catalysts were 100%.
The FTS products from the hybrid catalyst were mainly isoparaffins, and became very
lighter that those from conventional FTS catalysts. Hydrocarbons with over C13 disappeared.
In order to activate hybrid FTS catalyst further, Pd/SiO, was added to the hybrid catalyst.
The lifetime of this kind of three-component hybrid catalyst, Co/SiO,+ZSM-5 +Pd/SiO,
became much longer. Even after 100 h, the catalysts were not deactivated and the hydrocarbon
distributions were the same. The distributions of the hydrocarbons concentrated much more
on Co/Si0, +ZSM-5 + Pd/Si0,, indicating acidity of the zeolite was strengthened by
spillover hydrogen form Pd/SiO,. In addition, two-stage reaction was conducted. At the
first stage FTS was carried out using hybrid catalyst Co/SiO, +ZSM-5 and at the second
stage the FTS products were hydrogenated, hydrocracked and isomerized with additional
hydrogen. The obtained hydrocarbons contained lighter isoparaffins under C8.

These results indicate that the hybrid catalysts containing ZSM-5 have good performance
for the production of isoparaffin directly.

Keyword: Fischer-Tropsch synthesis, isoparaffin, zeolite, hydrocracking, spillover
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