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Miniature Fuel Cell with Monolithically Fabricated Si Electrodes - Adapted Shape
Electrolyte Membrane and CO Tolerant Catalyst -
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We have studied miniature fuel cells with monolithically fabricated Si
electrodes. In this study, we aimed to solve several problems and enable use of biomass derived
hydrogen in our fuel cells. Then, we proposed “ polymer electrolyte membrane with adapted shape to
the electrode” and “ high CO tolerant multi layered catalyst layer” .

In this study, the adapted shape membrane was realized by employing plasma etching in a preparation
step of a porous polymer base membrane. Power generation was demonstrated with the novel membrane
and significant improvement was obtained. High CO tolerant catalyst was also realized by
electrochemical atomic layer deposition on a porous Au, and promising results were observed.
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5. 3. Etching other side of substrate 6. Clean membrane before cell bonding
6- Pd-UPD Pd-UPD on Au
Au Au Au Au Au Au Au Au Au Au Au Au Au Au Au Au
Au Au Au Au Au Au Au Au Au Au Au Au Au Au Au Au
H-UPD-SLRR(Pd)
co S RSpeat e process ™™™ T S T "

Pd E H-UPD on Pd SRR ‘H H\ /H/
UPD-SLRR : »
TAU AU Au Au Au Au Au Au Au Au Au Au Au Au Au Au

Pt Pd-Pt T Au Au Au Au Au Au Au Au Au Au Au Au Au Au Au Au
.

mmsmmmaat®

:» Au Au Au Au Au Au Au Au
Au Au Au Au Au Au Au Au

.
.
.

B

Co H-UPD-SLRR(Pt
CO H-UPD on Pd

Pt
Pt »

CO Au Au Au Au Au Au Au Au Au Au Au Au Au Au Au Au
Au Au Au Au Au Au Au Au Au Au Au Au Au Au Au Au
Cu-UPD

UPD SLRR
Cu Pt

UPD-SLRR
UPD  SLRR
2
H(ydrogen)-UPD-SLRR
N. Vasiljevic N. 10mm
Dimitrov

co 100ppm

Pt




—}1680

1500

1000 -

Peak power density / mW/cm?
=

780

§ Result data
E Reference data (2013)

: Average and its number

210} gzmi

8 16

Reaction area / mm?
2- -2- AMPS : 2-Acrylamido-
2-methylpropan Sulfonic Acid AMPS
AMPS
AMPS
16mm?
co
Au
UPD(Underpotential
Deposition) Pd UPD
Pd UPD H-UPD-SLRR Pd
Pd UPD H Pd
Pd 5 10
Pt
Au-Pd-Pt
co

»100nm

rich zone

Au-Pd-Pt

Pd-Ho

e

|
]
!
i
]

1
;

o.oap
e |
a2l

Counts / a.u.

L‘

'a,ll

O

L._‘_..lll_.\.\,; .‘[ ‘_’..I‘_

10
Energy / kev




Co

Pd Pt

Au

Au

Co

Output voltage / V

o
o

e PureH,

1150

2

150

Power density / mW-cm

200

Current density / mA-cm”

Cco

400

, 600



Shirai Ryo Irita Masaru Kurose Tomohiro Vasiljevic Natasa Hayase Masanori 166

A Miniature Fuel Cell with Monolithically Fabricated Si Electrodes: Application of Au-Pd-Pt 2019

Multilayer Catalyst

Journal of The Electrochemical Society D834 D842
DOl

10.1149/2.0561915jes

Kurose T. Shirai R. Vasiljevic N. Hayase M. 1407

Miniature Fuel cell with Monolithically Fabricated Si Electrode -First prototype with Au-Pd-Pt 2019
multilayer catalyst-

Journal of Physics: Conference Series 012008 012008

DOl
10.1088/1742-6596/1407/1/012008

10 0 4

Natasa Vasiljevic

- Au-Pd-Pt -

2018

2018

T. Kurose, R. Shirai, N. Vasiljevic, M. Hayase

Miniature Fuel cell with Monolithically Fabricated Si Electrode -First prototype with Au-Pd-Pt multilayer catalyst-

PowerMEMS 2018

2018




M. Hayase, T. Miyauchi, R. Shirai, N. Vasiljevic

Au-Pd-Pt Catalyst for Miniature Fuel Cells with Monolithically Fabricated Si Electrodes

22nd Topical Meeting of the International Society of Electrochemistry

2018

Y. Kushida, A. Sawada, K. Kono, Y. Oshiba, T. Yamaguchi, M. Hayase

Miniature Fuel Cell with Monolithically Fabricated Si Electrodes - Application of a Polymer Electrolyte Membrane with
Adapted Shape -

233rd Meeting of the Electrochemical Society

2018

85

2018

M. Hayase, T. Miyauchi, R. Shirai, N. Vasiljevic

Au-Pd-Pt Catalyst for Miniature Fuel Cells with Monolithically Fabricated Si Electrodes

22nd Topical Meeting of the International Society of Electrochemistry

2018




s , , Vasiljevic Natasa,

Au-Pd-Pt

2019

2019

2019

2019

Au-Pd-Pt Si

80

2019

Vasiljevic Natasa

Pd Pt

80

2019




2017-165579

2017




