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Catalytic Properties of Supported Pd/Ti0O; and Pd-Ag/TiO, Catalysts for

Selective Hydrogenation of Acetylene
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Abstract  The structure and catalytic properties of supported Pd/TiO, and Pd-Ag/TiO, catalysts for selective
hydrogenation of acetylene have been studied by using microreactor tests combined with temperature-programmed
reduction (TPR), X-ray diffraction (XRD), infrared spectroscopy of adsorbed carbon monoxide (CO-IR), and electronic
paramagnetic resonance (EPR). The results indicate that the Pd/TiO, catalyst exhibits better catalytic performance than
Pd/y-AlO; catalyst for selective hydrogenation of acetylene, which can be correlated to the strong metal-support
interaction(SMSI) between Pd and TiO, in the Pd/TiO, catalyst. Adding Ag component to Pd/TiO, catalyst results in
formation of Pd-Ag alloy, leading to an increase in selectivity of acetylene hydrogenation to ethylene, but a decrease in
the activity of acetylene hydrogenation.
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Table 1 Catalytic properties of the supported Pd and Pd-Ag
catalysts (w(Pd)=0.15%) for selective hydrogenation

of acetylene

Catalyst Tiadpg Xey(%) Scu(%) Yoa(%)
Pd/y-Al,O, 100 -8.3 -8.3
Pd/TiO, 0.0 99.1 84.7 83.2
Pd-Ag/TiO, 0.1 81.7 91.8 75.0
0.5 52.5 92.3 48.5
1.0 25.7 90.9 234
2.0 15.4 96.3 14.8
Ag/TiO, 0.0 0.0 0.0

Xom:conversion of acetylene, Scu,: selectivity of ethylene,

Yo, : yield of ethylene
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Fig.1 TPR profiles of the supported Pd and
Pd-Ag catalysts
(a) TiO,; (b) Ag/ TiOy; (c) Pd/TiO,; and Pd-Ag/TiO,
catalysts with the different Ag/Pd atomic ratios :
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Fig.2 XRD patterns of the different Pd catalysts
(a) (Pd/ TiOs+Ag/ TiO,) mechanical mixture, (b) Pd-Ag/ TiO,
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Fig.3 EPR spectra of the supported Pd and Pd-Ag
catalysts before and after exposed to CO
(a) Pd/Ti0s; (b) Pd/TiO, (after exposed to CO) ;
(c) Pd-Ag/TiO,; (d) Pd-Ag/TiO; (after exposed to CO)
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Fig.4 IR spectra of CO adsorbed on the Pd/TiO, (a)
and Pd-Ag/TiO, (b) catalysts
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