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Selective hydrogenation of various acetylenic compounds such as phenylacetylene,

1-heptyne, and 3-hexyn-1-ol has been studied in a three-phase catalytic system using

monometallic Pd and bimetallic Pd—Au catalysts. In the presence of alloying effect in the
Au/Pd/TiO,, the Au species acted as an electronic promoter for Pd, which greatly promoted

the second step hydrogenation of 1-heptene to heptane, hence lower alkene selectivity was

obtained. The degree and particle size of Pd—Au alloy were found to depend on many
factors such as the preparation method, the metal loading sequence, and the morphology
and crystallite size of the TiO, used as catalyst support. For instance, Au—Pd alloy particles
on the flame spray pyrolysis (FSP)-derived AuPd/TiO, were more uniform and smaller than
those obtained by either deposition-precipitation (DP) or impregnation (IMP) methods. Both
Au and Pd species (Au—Pd alloy particles) were presented on the surface of FSP-made
catalysts. Smaller Pd/PdO particles with some pore blockages and formation of new pore
structure of the TiO, were seen on the catalysts prepared by DP and IMP. The rate of the
liquid-phase hydrogenation of alkynes depended on the Pd dispersion and the location of
Pd particles. However, the alkene selectivity greatly modified by the presence of Au-Pd

alloy and the strong metal-support interaction effect.
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