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Quantum Chemical Calculation of CO Reactions
at Grain Boundaries of the Ni-YSZ Cermet Electrode

Yoshiyuki SHIRAKAWA, Shin SHIGENAI,
Atsuko SHIMOSAKA and Jusuke HIDAKA

CO reactions have been demonstrated using a hybrid simulation of quantum chemical (DV-Xa
method) and molecular dynamics calculations on Pt metal surface and around grain boundaries of Ni-
YSZ cermet. Band structural changes for CO adsorptions on Pt surface showed a strong interaction
between C and Pt atoms. An orverlap between C 2p and Zr 5p orbital on the Ni-YSZ cermet surface
was obtained in the present calculation. However, CO showed a soft adsorption on Ni metal surface.
Interatomic potentials for the molecular dynamics simulation were determined by the analysis of
electron distributions of CO on the Pt surface. Then, the molecular dynamics simulation was carried
out in terms of the potentials. In this simulation, CO molecules reacted with O2 and CO: desorption
was simulated.
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Fig9 Adsor ption of CO moleculeson Pt surfaceby
molecular dynamicssmulation.

Fig.10 CO readtionson Pt surfaceby molecular

dynamicssmulation.







