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Abstract⎯In this paper a study about the effect of the Sn
addition to Pt supported on activated carbon felts (ACF)
on the catalytic behaviour in citral hydrogenation is
reported. Catalysts with different Sn contents were
prepared by successive impregnation of ACF previously
purified by a treatment with HCl, HNO3 and HF and a
subsequent thermal treatment with H2. PtSn/ACF
catalysts with tin contents between 1 and 3 wt% were
tested in the citral hydrogenation and characterized by
using test reactions of the metallic phase (cyclohexane
dehydrogenation and cyclopentane hydrogenolysis), H2

chemisorption and XPS techniques. Results of the citral
hydrogenation show that the modification of the Sn
content leads to an important change in the selectivity in
citral hydrogenation. Thus, the Pt/ACF catalyst has an
important selectivity to isopulegol, citronellal and
acetals. When Sn is added to Pt/ACF, the nerol and
geraniol formation is clearly enhanced. Taking into
account both the catalytic results and those of the
characterization techniques, a probable structure of the
catalytic surface is proposed.
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I. INTRODUCTION

Citral is the main component of the lemongrass oil.
The citral hydrogenation could lead to compounds of
high values like isopulegol (by cyclization of
citronellal). This is a very important intermediary in
the production of menthol, which has several uses in
the pharmaceutical industry, cosmetics, etc. Moreover,
the hydrogenation of citral could produce unsaturated
alcohols, which have important applications in the
synthesis of perfumes, flavours and pharmaceutical
products. The use of selective catalysts could avoid the
high cost of the separation processes. In the last years
the application of solid catalytic formulations in this
reaction has been increased. Several metallic systems
supported on different materials have been explored.
Thus, Ni supported on SiO2 leads to citronellal and

citronellol as main products (Salmi et al., 2000). The
use of Os, Ru and Co would favour the production of
nerol and geraniol (Galvagno et al., 1993; Singh and
Vannice, 2001).

According to Didillon et al. (1993) the controlled
addition of Sn, Pb or Ge to Rh/SiO2 (by using the
controlled surface reaction procedure) makes possible
the modification of the selectivity to different
products. Thus, for a low surface coverage of Rh by
Sn, Pb or Ge, the catalysts are selective for the
hydrogenation of the -C=C- bonds, but for higher
coverage values the catalysts are selective for the
hydrogenation of the carbonyl group. The use of
granular activated carbon as a support of metals was
studied by Neri et al. (1994, 2002). They found that
the Sn addition to Pt/C enhances the selectivity to
unsaturated alcohols. It must be indicated that several
authors have reported an important influence of the
support on the activity and selectivity in the
hydrogenation of unsaturated α-β aldehydes (Homs et
al., 2001; Vannice and Sen, 1989; Malathi et al,
2001).

The use of new carbonaceous materials such as
fibers, clothes and felts of activated carbons as a
support of metals has been scarcely explored (Macías
Pérez et al., 1997; Kogan et al., 1993; de Miguel et al.,
2002). These materials have several advantages over
the traditional granular carbon, mainly due to a more
uniform porous structure, the high permeability and
mechanical resistance. In this paper a study on Pt and
PtSn catalysts supported on an activated carbon felt
(ACF) is reported. The supported metallic catalysts
were tested in the hydrogenation of citral in liquid
phase, and characterized by using test reactions of the
metallic phase, H2 chemisorption and X-ray
photoelectron spectroscopy (XPS).

II. EXPERIMENTAL

A phenolic derived activated carbon felt ACN 210
15 AC (from GUN EI Chemical Industry Co. Ltd)


