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Improvement of Novel Bi-functional Electrocatalyst and Realization of
Innovative-Unitized Regenerative Fuel Cell

Kinumoto, Taro

3,400,000
TiON/AC
TiON/AC
TION/AC
800
TION/AC
€02

Aiming at the realization of an innovative integrated regenerative fuel
cell, the correlation between the composition of titanium oxynitride supported activated carbon
(TiON/AC) and the catalytic activity for hydrogen evolution and oxygen reduction reactions are
investigated.

In particular, the relationship between the nitridation temperature for the preparation of TiON/AC
and the catalytic activity for hydrogen evolution and oxygen reduction reactions was investigated.
It was clarified that the catalytic activity for hydrogen evolution reaction was maximized when the
nitridation temperature was 800° C. Furthermore, the catalytic activity and the onset potential for
ox¥g$noﬁsggction reaction were also depended on the nitridation temperature, i.e, the nitrogen ratio
of Ti ;
Thus, this study clarifies that nitrogen content of the surface is the determining factor for the
catalytic activity of TiON/AC, but in addition, the electrical conductivity would be also an
important factor.



(Unitized Regenerative Fuel Cell; URFC)

CO, SDGs
URFC
HER HOR OER
(bi-functional catalyst) Pt
Pt Ir ORR  OER
HER ORR
HER ORR
(1)TION/AC
(TION/AC)
Tio, (Ti0,/AC)
15 wth TiON/AC
X (XRD) X (XPS)
@
[ TION/AC
TiON/AC Nafion 2-
Nafion
0.5 mol dm
(©)]
TiON/AC 5
mol dm
TiON/AC
(1)TION/AC
Ti0,/AC  XRD Anatase
AC Ti0,

15 wth%

(ORR)

TiO,

0.5



XRD 700

TiN TiO 600
TiN  TiO 700 TiO,
XRD TiN Vegard
700 800 900 0.23 0.62 1.00
Ti0O TiN TiN
700 TiON/AC 1 TiON
20 nm
1 TiION/AC 20 nm TiON
XPS Nls Ti2p
600 XRD Ti0O TiN XPS
N1ls Ti N
Ti2p
XPS (N/TE ) Vegard
TiN N/Ti
TiN
@
0.1V TiON/AC
HER TiON/AC
0.1 0.2 0.3V 800
TiON/AC
TiN N/Ti
0.3V 2
Yo 1.0
"z 14 | - 600°C
E | -@-700C n
.. | 4-8o0c 108
=121 % 900°C
>
210} {06 _
T i v 3
g gl dog T
‘é. 6 @ Jo.2
£ at
> L : ! 0.0
= 00 02 04 06 08 1.0
TiN/ -
2 TiN N/Ti
TiN

800 TiON/AC



€Y

800
TiON/AC AC
2
9 p mol min? g 3 30 u mol min® gt
TiON/AC
(©))
600 700 800 900 0.53 0.52
0.59 0.70 v
TiON/AC
1-URFC ¢)

TiON/AC

TiON/AC



Olu Pierre-Yves Yokomizo Eiko Kinumoto Taro

Improving Both the Activity and Stability for the Oxygen Evolution Reaction with Bismuth
Ruthenate Epitaxially Grown on Bismuth Titanate Pyrochlore

2022

ACS Applied Energy Materials

11450 11461

Dol
10.1021/acsaem.2c01894

58

2021

2021

88

2021




Toya Furushiro, Taro Kinumoto, Seitaro Funatsu, Mitsunori Hitomi, Takayuki Yoshikawa and Takayuki Yamada

Hydrogen Evolution Reaction and Oxygen Reduction Reaction of Titanium Oxiynitride Catalyzed Activated Carbon in Acid Aqueous
Solution

236th ECS Meeting

2019

HP
https://ww.appc.oita-u.ac. jp/kinumoto-lab/




