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Development of new electrocatalyst using a three dimensional ordered structure
as the catalyst support

Saida, Takahiro
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In the electrocatalyst of polymer electrolyte fuel cell, low Pt utilization
and durability is recognized as the problem to be solved to wide-spread commercialization. We
focused on an ordered structure, which has low resistance of substance diffusion, as catalyst
support in order to increase the Pt utilization. To enhance catalyst durability, additionally, a
graphene oxide (GO) which less functional group on surface was employed as a wall of sphere
structure. A polymer sphere as the core structure was covered by GO using by Layer by Layer method.
Pt nano-particles were support to GO covering sphere by impregnation method.



(PEFC)

PEFC

PEFC

(GO)

GO
(rco)
Pt/rGO
Pt/rGO
Pt

1 um
GO

Pt
1 pum
Pt
Pt

nm

GO Pt

1 pum
GO
Pt
SEM TEM
(1)Go
(PMMA)
PMMA GO
Layer by Layer (LbL)
/
GO
(3.7 um ~14 um?)
PMMA
1.5 um(~7.1 um2) 1
PMMA GO
PMMA
GO
5 GO PMMA
GO-sphere GO-sphere
SEM PMMA GO
GO XRD SEM
(2)GO-sphere Pt
GO-sphere Pt
GO-sphere Pt
60 80
Pt
/GO-sphere
Pt

Pt/GO-sphere

Pt/KB
60°C 0.1 M
HCIO4 carbon fiber
Ag/AgCI
(ECSA)
(CV) 210 uC cm2
(LSV)

0.05V 1.2V vs.
RHE 10 mV st

LSV



LSV

Koutecky—Levich
0.9V 085V 0.8V

vs. RHE
Pt/GO-sphere
XRD SEM
(1GO
PMMA GO LbL
PMMA
GO G D
PMMA
GO 5
LbL GO-sphere XRD
PMMA
GO
GO-sphere SEM ( 1)
GO
GO-sphere
GO

- PMMA

1. GO
(GO-sphere) SEM
(2)GO-sphere Pt
GO-sphere Pt
XRD
6.5 nm
Pt/KB 5nm
Pt/GO-sphere
Pt
FE-SEM
Pt/GO-sphere 5
nm 10 nm Pt
GO-sphere
( 2
XPS Pt
GO-sphere
Pt
GO-sphere
GO
Pt/GO-sphere Pt/KB CV LSV
3 4

ECSA

20.0kV 5.4mm x25.0kSE(U)

2. Pt
SEM

G

Pt/GO-sphere
mZ g'l

Pt

-2
-Pt

J/mA cm

Pt/GO-sphere

PO 0 1
2.00um

O-sphere(Pt/GO-sphere)

13m?g! PYKB 61

Pt/KB

Pt

Pt

0 02

3. Pt/GO-s

1.2

1.0

04 06 0.8
E/V vs. RHE(60°C)

phere Pt/KB

-0.2
-0.4
-0.6
-0.8
-1.0
-1.2

Pt/GO-sphere

-1.4
16 [ O O N
0 02 04 06 08 10 1.2
E/V vs. RHE (60°C)
4. Pt/GO-sphere Pt/KB



Pt/GO-sphere ( 4
Pt/GO-sphere

Pt/GO-sphere

Pt/KB
Pt/GO-sphere SEM XRD
Pt
ECSA 13m2gt! Pt
40 56 m?2
g-l
LSV
Pt/GO-sphere
Pt
AFM PMMA
GO
0.7 pm
PMMA GO
GO-sphere
Pt
PMMA
GO
1) Takahiro Saida, Takahiro Kogiso,

Takahiro Maruyama, “Synthesis of
Carbon Composite Spheres from
Graphene Oxide” Chemistry Letters,
45, 330-332 (2016). ( )
DOTI:http://doi.org/10.1246/c1.151088

3
1) Kan Sakakibara, Takahiro Saida,
“Preparation of Pt/Carbon-Sphere As

Cathode Catalyst of PEFC”,
PRiME2016, #Z01-4013, Hawaii
convention center, Hawaii, USA,

2nd-7th Oct. (2016).

2) Kan Sakakibara, Takahiro Kogiso,
Takahiro Saida, “Preparation and
Characterization of the Different Size
of Carbon Spheres”, 5th International
Conference on Advanced Capacitors,
2P-02, Otsu, dJapan, May 23-27,
(2016).

3) Takahiro Kogiso, Takahiro Saida,
Takahiro Maruyama, “Development of
Ordered Structural Carbon Composed
from The Graphene Oxide” The
Sixteenth International Conference on

the Science and Application of
Nanotubes (NT15), Nagoya University,
Nagoya, June 29-July 3, P376 (2015).

0

eY)
TAKAHIRO SAIDA

90710905

2



