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Development of solid catalysts for the synthesis of alcohols by the selective
hydrogenation of carboxylic acids
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Selective hydrogenation of carboxylic acids is an important reaction for the
synthesis of alcohols, which are useful chemicals, and it is also highly important from the
academic viewpoint because of the low reactivity of carboxylic groups among carbonyl groups and the
difficulty of the hydrogenation. In this study, we developed heterogeneous catalysts for the
hydrogenation of carboxylic acids by using inexpensive metals as the main active species, and found
that Mo-Pt alloy was effective for the reaction at a low temperature of 373 K. Furthermore, we also
found that combination of ruthenium metal and Fe iron species showed highly activity and high
selectivity to the target alcohols.
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Figure 1. Hydrogenation of n-octanoic acid with Mo-M/SiO, catalysts and related
catalysts
<: Conversion, Bars: Selectivity (white: 1-octanol, stripe: octyl octanoate, dot: n-
octane).
Reaction conditions: Mo-M/SiO, (M/Mo0=0.05, 20 wt% Mo, H, 1173 K reduction)
0.10 g, n-octanoic acid 2.0 g, 333 K, H> 8 MPa, 24 h.
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Figure 2. Effect of reduction temperatures of
Mo-Pt/SiO; in hydrogenation of n-octanoic
acid.

<&: Conversion, Bars: Selectivity (white: 1-
octanol, stripe: ester, dot: n-octane). Reaction
conditions: Mo-Pt/SiO, (Pt/Mo0=0.05, Mo 20
wt%, H, reduction) 0.10 g, n-octanoic acid 2.0
g, 333 K, H, 8 MPa, 24 h.
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