Abstract

Selective hydrogenation of acetylenic compounds over a series of supported Pd
catalysts has been studied in both gas-phase and liquid-phase. The effects of catalyst
composition, preparation method, as well as the type of solvent used were extensively
investigated. For the use of TiO, support, acetylene conversions were found to be merely
dependent on Pd dispersion while ethylene selectivity appeared to be strongly affected by
the presence of Ti’" in the TiO, samples. For the use of SiO, support, palladium silicide
was formed on the sol-gel derived SiO, supported Pd catalysts when they were prepared
by ion-exchange method using Pd(NH3),Cl, as a palladium precursor. The Pd/SiO,
catalysts with Pd silicide formation were found to exhibit superior performance than
commercial SiO; supported ones in liquid-phase semihydrogenation of phenylacetylene.
From XPS results, the binding energy of Pd 3d of palladium silicide on the Pd/SiO;
catalyst shifted toward larger binging energy, indicating that Pd is electron deficient. This
could probably result in an inhibition of a product styrene on the Pd surface. Liquid phase
hydrogenation of cyclohexene under mild conditions on Pd/SiO; in different organic
solvents (benzene, heptanol, and NMP), under pressurized carbon dioxide, and under
solvent less condition were also investigated and compared. Hydrogenation rates were
much higher when the reactions were performed under high pressure CO; or under
solvent less condition. The use of high pressure CO, can probably enhance H; solubility
in the substrate resulting in a higher hydrogenation activity. However, metal sintering and
leaching in the presence of high pressure CO, were comparable to those in organic

solvents.
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