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This research involved preparation, characterization, and testing of bimetallic platinum and
ruthenium catalyst on gamma-alumina (y-AlO,) and magnesium oxide (MgO), denoted as PtRu/y-
Al O, and PtRu/MgO, respectively. They were prepared by impregnation method from a mixed
solution between Pt(acac), and Ru(acac),; and between Pt(cod)Cl, and Ru(cod)Cl, in toluene and
dichloromethane. After impregnation, the materials were dried and the ligands were removed by
thermal treatment in hydrogen flow. The resulting PtRu/y-Al,O, and PtRuw/MgO were tested for
ethylene hydrogenation.

The interactions between metal precursors with both supports were studied by infrared (IR)
spectroscopy and temperature-programmed reductive decomposition (TPRD). IR results indicated
that the metal precursors had interaction with hydroxyl groups of both supports. TPRD pattern of
the mixture between Pt(acac), and Ru(acac), on both supports was different from the TPRD
patterns of the lone supported metal precursor. Such result suggested a possibility of the existence
of the interaction between platinum and ruthenium in the mixture upon impregnation. To confirm
the bimetallic contribution, the resulting catalysts were characterized by x-ray absorption
techniques. However, the bimetallic bonds, namely, Pt-Ru and Ru—Pt were not detected. The
supported platinum and ruthenium particles had good distribution in which the Pt—Pt and Ru-Ru
coordination numbers were less than 4 and thus, expected to be active catalysts. On the other hands,
TPRD patterns of the supported mixture between Pt(cod)Cl, and Ru(cod)Cl, were similar to the
sum of that of the lone supported metal precursor indicating that the interactions between platinum
and ruthenium were not formed and it was not necessary to characterize them by x-ray absorption
techniques. The bimetallic catalysts from this precursor pair also had high metal distribution
similar to the first pair and expected to be active catalyst.

The obtained PtRu/y-AlL,O, and PtRwWMgO catalysts prepared from different pair of
precursors were tested for the ethylene hydrogenation. The PtRu/Y-Al,O, and PtRw/MgO catalysts
prepared from Pt(acac), and Ru(acac) had conversion approximately 4 and 27% at -50 °C and the
apparent activation energies were 6.0 + 0.1 and 8.1 + 0.1 kcal/mol, respectively. Both PtRu/Y-
ALO, and PtRuw/MgO catalysts prepared from Pt(cod)Cl, and Ru(cod)Cl, had conversion
approximately 5.5% at the same temperature and the both apparent activation energies was 6.7 +
0.1 kcal/mol. The deactivation of all bimetallic catalysts was not observed during the 120 min time

on stream.





