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Pt-Ni bimetallic alloy formed by thermal
annealing of Pt/Ni bilayer
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Gwangju Institute of Science and Technology, Gwangju 500-712, Korea
*Department of Advanced Materials Engineering, Chosun University, Gwangju 501-759, Korea

Fabricating Pt-bimetallic alloy, such as Pt-Ni, Pt-Co, and Pt-Fe, with nanoscale dimensions has been
a challenge in the Direct Methanol Fuel Cells(DMFCs) because it has the excellent catalytic properties
that exceed the chemical activity of Pt nano-crystal catalyst used typically for fuel cell applications.
To utilize these Pt-bimetallic nano-crystal catalysts, there are several issues that have to be addressed.
For examples, synthesis of Pt-Ni nano-crystals on the carbon electrode is difficult due to the fact that
it is not easy to control dimensions and crystal shape of nano-crystals and the chemical composition
by mixing Pt and Ni. In addition, the reaction activity of Pt-Ni catalyst depends highly on the facets
of nano-crystals. It has been reported that capability of the (111) facets are distinct from the primary
facets such as (110) and (100) facets.

Pt/Ni thin films were deposited on single crystalline sapphire(0001) substrates by E-beam evaporation
technique and then annealed at a temperature of 700°C in a nitrogen environment. We examined the
structure of Pt-Ni bimetallic alloy with the ratio of thickness of Pt and Ni thin film by performing
high-resolution x-ray diffraction measurements at 5C2 GIST XRS beamline, the scanning electron
microscopy, and atomic force microscopy experiments. In this presentation, we will report the structural
evolution of Pt-Ni bilayer with varying the thickness of Pt and Ni layer during the thermal annealing.
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