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Introduction

Natural gas and biomass has been becoming more attractive as an energy source
due to the constant oil barrel price increasing, and to environment reasons. The Fischer-
Tropsch (F-T) synthesis is one way to upgrading them to higher hydrocarbons fuels, and the
unique industrial process available nowadays. Soares et al.[1] showed that glycerol could be
cleanly converted to synthesis gas (CO/H2) at temperatures from 498 to 620 K, which allow us
to an efficient heat integration with subsequent reactions of this bio-syngas to liquid fuel by F-
T synthesis. Simonetti et al.[2] obtained a liquid fuel in the gasoline range by coupling the
glycerol reforming and the F-T synthesis using Pt-Re/C and Ru/TiO2 as the reforming and the
F-T catalysts, respectively.

The niobia-supported cobalt [3] catalysts as well as the titania-supported ones [4]
showed a higher selectivity toward saturated hydrocarbons in the F-T synthesis compared to
the alumina supports, after reduction at high temperatures. Nevertheless, there isn’t almost any
work reported in the literature related to iron and ruthenium supported on niobia. Then, the aim
of this work is to investigate the performance of some Nb2OS5-supported based catalysts in the
F-T synthesis.

Materials and Methods

Catalysts with different cobalt loadings were prepared by the incipient wetness
impregnation from a cobalt or iron nitrate, and ruthenium nytrosyl on Nb,Os obtained after
calcination of niobic acid HY-340 (CBMM) at 773 K. The catalyst were calcined at 673 K and
then, reduced at 773 K.

UV-Vis. Diffuse Reflectance Spectroscopy and Temperature Programmed
Reduction were used to characterize the calcined samples.

After reduction the temperature-programmed surface reaction (TPSR) of hydrogen
and desorption (CO-TPD) with adsorbed CO experiments were performed in order to
investigate the sites’ nature. The reactions were accomplished in a fixed or slurry bed at
different reactions conditions.

Results and Discussion

The catalysts exhibit high conversion and good stability after several hours time-on-
stream. The selectivity toward long hydrocarbons chain, Scs., exhibts also a high value,
denoting that cobalt supported on niobia may be used as a high-temperature Fischer-Tropsch-
based catalyst. It is remarkable that most of the hydrocarbons formed are situated in the range
of liquid fuels, Cs-C;; (gasoline and naptha) and/or C;;-Cy (diesel). Negligible amount of
waxes (Cy.) were formed, thereby enabling to reduce the F-T costs by eliminating the hydro-
cracking step.

It has been reported that after high temperature reduction, different cobalt species are formed in
the interface of Co,-NbOy, which are responsible for the long hydrocarbon chain formation.
Moreover, these sites have shown high resistence to be destroyed under oxidised condition, as
it is during the reaction when large amount with water is produced.
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Figure 1. F-T.S. performance of Co/Nb205 catalyst at different temperatures 200 (m), 220
(®),250 (A), 275 (V¥), e300 °C (#). — CO conversion.
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Figure 2. F-T.S. performance of Co/Nb20S5 catalyst at different temperatures 200 (m), 220
(0),250 (A), 275 (V¥), e 300 °C (#). — Cs, selectivity.

Conclusions
The catalysts exhibit high conversion and good stability after several hours time-on-
stream. The Co/Nb205 catalyst presented high stability within few hours of reaction, little



selectivity for methane and CO2, and high selectivity for C5+, especially for gasoline (C5 —
C11) and diesel (C12 — C20). The ASF parameter calculated values were all grater than 0.75.

The Fe/Nb205 catalyst presented high activity and stability within few hours of

reaction, high selectivity for light hydrocarbons (C3 — C11).

The TPSR studies provided evidences for the existence of different kinds of sites

and/or reaction states after the catalysts were submitted to different pre-treatments.

References

1. R.R. Soares, D.A. Simonetti, J.A. Dumesic, Ang. Chem Int. Ed... Volume 45, Issue 24,
Pages 3982-3985, 2006.

2. D.A. Simonetti, J. Rass-Hansen, E.L. Kunkes, R.R. Soares, J.A. Dumesic; Green
Chemistry, 2007,9,1073

3. R.R. Soares, A. Frydman, and M. Schmal; Catal. Today, v.16, p.361, 1993

4. Note the formatting for excerpts from books.

5. E.lIglesia, S.L. Soled, and R.A. Fiato; J. of Catalysis, 1992,137,212-224.



