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Abstract >> To study catalytic activity and hydrogen embrittlement of Pd, Pt, Ni, and Cr in fuel cell electrode,
we used density-functional theory. The calculation tools based electron density give much shorter calculation time
and cheap costs. Maximum of bond overlap populations of each metal are 0.6539eV for Pd-H, 0.6711eV for Pt-H,
0.6323eV for Ni-H, 0.6152¢V for Cr-H. Electron density of Cr has strongest in related metals, which shows strong
localization of electron, implying anti hydrogen embrittlement behaviors.
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Fig. 1 Qulitative picture for hydrogen embrittlemet in metal
lattice
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Fig. 2 B.O.P change between Pt, Pd, Ni, Cr metal and
hydrogen

Table 1 Bond overlap population data for metal-hydrogen
atom at its separation distance (1.5A)

Binding Atoms | Pt-H Pd-H Cr-H Ni-H
Distance(A) 1.5 1.5 1.5 1.5

B.O.P(eV) 0.6711 | 0.6539 | 0.6152 0.6323
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Table 2 HOMO, LUMO and Electron density at maximum
B.O.P between metals (Pt, Pd, Ni and Cr) and hydrogen
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Fig. 3 Net Charge change between metal and hydrogen

Table 3 Net charge data for metal-hydrogen atom at its
separation distance (1.5A)

Binding Atoms Pt-H Pd-H Cr-H Ni-H

Distance(A) 1.5 1.5 1.5 1.5

Net Charge -0.0226 | -0.0453 | 0.1756 0.1047
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