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Development of oxygen defect and surface termination controlled metal oxide
nanoparticles as an alternative catalyst to platinum for fuel cells

Shun, Yokoyama
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In this research, oxygen defect and surface termination of metal oxide
nanoparticles with high durability are controlled in order to improve their catalytic activity for fuel
cells. In addition, synthesis of metal-metal oxide core- shell nanoparticles is examined to enhance
durability of metal nanoparticles with high catalytic activity. Although metal oxide nanoparticles
surface is successfully controlled to be metal surface termination, the catalytic activity of the oxide
nanoparticles is low compared with commonly-used Pt nanoparticles supported on carbon black. For
metal-metal oxide core- shell nanoparticles, metal nanoparticle syntheses and formation of metal oxide
shell are achieved. However, improvement of the metal oxide shell formation is required because there are

many deficiencies in metal oxide shells.



2010

NEDO

2015

4/5

nm

nm

nm



@
3nm
Sno,

@




2nm

(1) Shun Yokoyama, Kenichi Motomiya, Shuzo
Tsuchida, Yasushi Taniguchi, Toshiya
Hiramatsu, Yasuhiro Ueyama, Hideyuki
Takahashi and Kazuyuki Tohji " Highly
Dispersed Pt NPs Supported Selectively on
Carbon Black as Effective Cathode Catalyst
for Polymer Electrolyte Fuel Cells”

Pacifichem 2015, ,

Honolulu( USA)

(2) Shun Yokoyama, Kenichi Motomiya, Kai
Takayuki, Hideyuki Takahashi and Kazuyuki
Tohji “ Facile and Green Synthesis of Cu
Micro/Nano  Structure with  Lowered
Resistivity” 2014 MRS Fall Meeting,
December 4 2014, Boston USA

(3) Keita Sato, Shun Yokoyama, Hideyuki
Takahashi and Kazuyuki Tohji " Study for
relationship  between  thermoelectric
properties and size of bismuth telluride
nanoparticles synthesized in aqueous
solution” 2014 MRS Fall Meeting, December
4 2014, Boston USA



€Y
YOKOYAMA, SHUN

30706809

@

®



