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Introduction

The increase in crude oil prices and desire totlgarbon dioxide emissions from
fossil fuels implies the substitution of 20% of tbenventional fuels with alternative fuels in
the road transport sector by the year 2020 [1]. @ossibility is to produce oil by pyrolysis of
biomass such as wood waste, which is a renewableesoHowever, wood-derived bio-oil
fractions resulting from this pyrolysis contain yeémportant amounts (up to 45 wt%) of
oxygenated compounds [2-4]. Therefore, upgradingpiofoils by reducing their oxygen
content is required to obtain a usable fuel. Hydmggenation (HDO), which occurs during
hydroprocessing, refers to the high temperaturerdggh treatment of the feed to obtain
oxygen-free molecules. Oxygen is then removed i firm of water. HDO of model
compounds like phenol was carried out over typfoalrotreating catalysts but mechanisms
remains unclear [5,6].

In this context, we investigated the adsorption divdct deoxygenation (DDO) reaction of
phenol and 2-ethylphenol over Mo8nd CoMoS catalysts, after finding the stable ane$
under HDO conditions. The DDO reaction is desiratitee it limits hydrogen consumption
compared to the hydrogenation pathway.

Computational M ethods

The periodic density-functional theory (DFT) caklttidns were performed with the
Vienna Ab initio Simulation Package (VASP) [7,8)cluding optimized projector augmented
plane wave (PAW) method to describe the electranideractions [9]. The transition state
was located using the Nudged Elastic Band (NEB)howt[10], and characterized by
numerical frequency calculations.

Resultsand Discussion

We have first pointed out that the adsorption foaygenated compound through
its oxygen atomnrf;) over insatured Mo or Co atoms was the most likabde for the DDO
reaction and leads to the activation of the C-Odb@kccording to the proposed mechanism,
vacancy creation and electrophilic aromatic sulisbih to form a Wheland intermediate are
the crucial steps of the mechanism. The rate détgrstep (rds) depends on the nature of the
edge (metallic M or sulfur S) and on the promoteideed, formation of the Wheland
intermediate is the rds on the M edge of M@gure 1) whereas vacancy creation is the one
on the S edge.
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Figure 1. Direct Deoxygenation pathway of phenol over thedge of Mog

Nevertheless, on a cobalt promoted sulfur edgeyvéwancy formation is easier which may
explain the promoter effect of Co observed in tli@Dpathway in experimental studies [5,6].
The understanding of the role of the promoter atdamsHDO process will favor the
development of new catalytic formulations.

Acknowledgements

This work has been performed within the ANR fund&gramme National de
Recherche sur les Bioénergies-ECOHDOC, a jointegtopf the Centre National de la
Recherche Scientifique (CNRS), the university obiGalille and Poitiers, and TOTAL. The
authors thank the USTL Centre de Ressources Infajues (partially funded by FEDER) for
allocating CPU time.

References

1. The Promotion of the Use of Biofuels or RelatedeédtRenewable Fuels for Transport,
EU Directive 2001/0265(COD), 25 February 2003

Bridgwater, A.V., Peacocke, G.V.Sustainable Energy Reviewd (2000).
Huber, G.X., Iborra, S., Corma £hemical Review$06, 4044 (2006).

Furimsky, E. Appl. Catal. A: General99, 147 (2000).

Aubert, C., Durant R., Geneste P., Moread.CCatal.112, 12 (1988).

Viljava, T.-R, Komulainen, R.S., Krause, A.OCatal. Today60, 83 (2000).
Kresse, G., Hafner, Phys. Rev. B7, 558 (1993).

Kresse, G., Furthmulled, Comput. Mater. Sc6, 15 (1996).

Kresse, G., Joubert, Bhys. Rev. B9, 1758 (1999).

0. Henkelman, G., Uberuaga, B. P. and Jonsson).KChem. Physl 13, 9901 (2000).

BOONOGOA~WN



