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Introduction
The hydrogenolysis of fatty methyl esters issuednfagricultural compounds is an

attractive way to prepare the fatty alcohols andi@darly unsaturated fatty alcohols. In fact,
unsaturated compounds, such as oleyl alcohol (heiby9-octadecen-1-ol: liquid at room
temperature), are important materials for the mactufe of heavy-duty liquid detergents,
cosmetics, pharmaceuticals, toiletries, antifoanaggnts, etc [1-3]. In industrially available
processes, hydrogenation is carried out at higlpéeature and high pressure (200-300°C and
20-30 MPa), usually using copper or zinc chromiuatakysts. In our laboratory, it was
demonstrated that bimetallic systems such CoSn ostgab over zinc oxide [4] favor the
reduction of methyl oleate into oleyl alcohol irsdesevere conditions (270°C and hydrogen
pressure of 8 MPa). The active center was a mipediss where a cobalt atom was close to
two tin atoms. It was also shown that CoSn supdodeer zinc oxide catalyst was more
selective than CoSn supported over alumina solid6]5 Nevertheless, two sides reaction
modified the selectivity of the desired unsaturatiedhol (oleyl alcohol) :

1. The transesterification reaction between the alcdbomed and methyl oleate

producing heavy esters (ex : oleyl oleate).

2. The cis/trans isomerization of the methyl oleats)(into methyl elaidate (trans).
These bimetallic systems are interesting but theyless active in the reduction of methyl
oleate into unsaturated alcohols than the bimet&liSn solid [7-9]. Even the most active
CoSn/ZnO [4] catalyst prepared with chloride satsstill less competitive than the RuSn
catalysts. Consequently, in order to improve thtalgdc properties of such solids in the
hydrogenation of methyl oleate into oleyl alcohthle nature of the metallic precursor salts
used during the preparation of the catalysts waties.

Materialsand Methods
All the catalysts were prepared with a bulk colbzdiding around 3 wt% and a bulk

(Sn/Co) molar ratio of 1. The catalysts were pregdry co-impregnation with different cobalt
and tin salts chloride salts (Chloride, nitratertrede and acetate). Before use and
characterizations, all catalysts prepared by ca<égpation were reduced with hydrogen at
300°C and passivated with air at room temperatWben Cg(CO) was used as cobalt
precursor, the solid formed was kept under inenbaphere in order to avoid any air oxidation.
This catalyst was used without further reducticepstAll the solids were characterized with
XPS, XRD, TRP, TEM, BET analysis.

The methyl oleate hydrogenation was carried oanirautoclave under 270°C and 8MPa
of hydrogen. The products were analyzed by gashahtagraphy.

Resultsand Discussion

The CoSn/ZnO catalysts prepared with cobalt carbangobalt chloride are more actives than
the ones prepared from nitrate or tartrate precsrsothe reduction of methyl oleate into
unsaturated alcohols. All catalysts lead to thenfdgion of heavy esters at low conversion
(20%) with around 80% of selectivity while, at higtonversion (80%), the unsaturated
alcohols are formed (between 40 and 60% of selggtivihe different characterizations lead
to a more concise definition of the catalyst due teetter knowledge of catalyst surface. The
selectivity is governed by the reduction of the \easters formed, which can occur in the
presence of small metallic Co-Sn particles, welpdrsed on the catalyst surface and a
contribution of the support to the adsorption ofitogen. In fact, the catalyst contains a mixed
of metallic cobalt and tin species, Ce$active centers of the reaction) leading to amease

of activity and selectivity. In order to obtain Wealispersed species, the carbonyl cobalt
precursor seems to be the best salt for the hydetige of methyl oleate since the selectivity
to unsaturated and saturated alcohols of 70% at@&Q%nversion was observed. On the other
hand, In the presence of chloride or nitrate gaét,CoSn particle size was bigger leading to a
decrease of catalytic properties. Our findings lewsome insight of the mechanism of the
hydrogenation of methyl oleate into unsaturatedtat In fact, the transesterification reaction
firstly occurs since the alcohol desorption ratioiger than the transesterification reaction rate.
Secondly, the reduction of the heavy esters ingaturated alcohols and the hydrogenation of
methyl oleate into alcohols are completed. Thi®sdcstep occurs only if the particles are well
dispersed, small and in an adequate content osuttiace to allow the reduction of the heavy
esters.

Significance

The preparation of a new CoSn catalyst from carbpmcursor leads to a very active and
selective catalyst in the free solvent synthesiegss of unsaturated alcohols from fatty methyl
esters.

H. Kroke,J. Society Cosmetic Chem|s22, 303 (1971).

G.R. HembroughChemical Products and Chemical Nedg, 378 (1954).

. Lazzeri, S. Decoster, FR 2 874 820 (2006) toddb

. De Oliveira, Y. Pouilloux, J. Barraull, Catal 204, 230 (2001).

. Pouilloux, F. Autin, J . Barraul€atal. Today63, 87 (2000).

. Pouilloux, F. Autin, C. Guimon and J. BarraultCatal,.176, 215 (1998).

. Piccirilli, Y. Pouilloux, S. Pronier, J. BarrduBull. Soc. Chim. Fr.132, 1109 (1995).

. Pouilloux, F. Autin, A. Piccirilli, C. Guimon,.JBarrault, Appl. Catal. A,169, 65
(1998).

9. Y. Pouilloux, A. Piccirilli and J. Barrault, Mol. Catal, 108, 161 (1996)

<><X<<XT



