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Design of state-of-the-art GREEN energy device using trace amount of Pt element
and nano-structural control approach

Mori, Toshiyuki
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To design the high quality active sites in the anode of intermediate
temperature SOFC (IT-SOFC) device, the functional interfaces were designed on Ni surface and YSZ
surface using trace amount of PtOx and small amount of FeOx and MnOx. TEM microanalysis suggested
that super-structure consists of Pt2+, and lattice defects was formed on the partial oxidized Ni
surface around three-phase boundary in the anode. Also, we performed surface atomistic simulation
(Code: GULP, Empirical potential: Buckingham potential) to conclude the TEM microanalysis well. On
the basis of results of microanalysis and surface simulation, we concluded the formation of similar
active sites on YSZ using DFT+U simulation (Code: ABINIT, Pseudopotential: PAW method) for design of

high quality three-phase boundary in the anode of IT-SOFC. The combination of microanalysis,
modeling and fabrication provided us superior quality active sites in anode of IT-SOFC with high
performance using small amount FeOx or MnOXx.
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Defect clusters as active site on TPBs in anode
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