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High-Performance Fuel Cell Operable at 120 °C Using Polyphenlyene lonomer Membranes with
Improved Interfacial Compatibility

Z. Long and K. Miyatake

ACS Appl. Mater. Interfaces, 13 (No.13), 15366-15372 (2021.4)
https://doi.org/10.1021/acsami.1c04270

Wet/Dry Cycle Durability of Polyphenylene lonomer Membranes in PEFC

T. Tanaka, H. Shintani, Y. Sugawara, A. Masuda, N. Sato, M. Uchida, and K. Miyatake
J. Power Sources Adv., 10, 100063 (2021.8)
https://doi.org/10.1016/j.powera.2021.100063

Tailoring the Hydrophilic and Hydrophobic Reaction Fields of the Electrode Interface on Single Crystal
Pt Electrodes for Hydrogen Evolution/Oxidation Reactions

S. Tanaka, S. Takaya, T. Kumeda, N. Hoshi, K. Miyatake, and M. Nakamura

Int. J. Hydrog. Energy, 46 (No.55), 28078-28086 (2021.8)
https://doi.org/10.1016/j.ijjhydene.2021.06.064

Development of Highly Sensitive Raman Spectroscopy for Subnano and Single-Atom Detection
Y. Tang, N. Haruta, A. Kuzume, and K. Yamamoto

Molecules, 26 (No.16), 5099 (2021.8)

https://doi.org/10.3390/molecules26165099

ePTFE Reinforced, Sulfonated Aromatic Polymer Membranes Enable Durable, High-Temperature
Operable PEMFCs

Z. Long and K. Miyatake

iScience, 24 (No.9), 102962 (2021.9)

https://doi.org/10.1016/j.is¢i.2021.102962

Reinforced Polyphenylene Ionomer Membranes Exhibiting High Fuel Cell Performance and Mechanical
Durability

J. Miyake, T. Watanabe, H. Shintani, Y. Sugawara, M. Uchida, and K. Miyatake

ACS Mater. Au, 1 (No.1), 81-88 (2021.9)

https://doi.org/10.1021/acsmaterialsau.1c00002

Poly(para-phenylene) lonomer Membranes: Effect of Methyl and Trifluoromethyl Substituents
F. Liu, J. Ahn, J. Miyake, and K. Miyatake

Polym. Chem., 12 (No.42), 6101-6109 (2021.11)

https://doi.org/10.1039/d1py01141c

An Aromatic lonomer in the Anode Catalyst Layer Improves the Start-up Durability of Polymer
Electrolyte Fuel Cells

T. Tanaka, M. Uchida, and K. Miyatake

Energy Adv., 1, 38-44 (2022.1)

https://doi.org/10.1039/d1ya00024a
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Effect of Pt Loading Percentage on Carbon Blacks with Large Interior Nanopore Volume on the
Performance and Durability of Polymer Electrolyte Fuel Cells

A. Kobayashi, T. Fujii, K. Takeda, K. Tamoto, K. Kakinuma, and M. Uchida

ACS App!l. Energy Mater., S (No.1), 316-329 (2022.1)

https://doi.org/10.1021/acsaem.1c02836

Particle-Size Effect of Pt Anode Catalysts on H>O, Production Rate and H, Oxidation Activity at 20 to
80 °C

H. Uchida, G. Shi, M. Imran, and D. A. Tryk,

J. Electrochem. Soc., 169, 014516 (2022.1)

https://doi.org/10.1149/1945-7111/ac4b86

Highly Conductive and Alkaline Stable Partially Fluorinated Anion Exchange Membranes for Alkaline
Fuel Cells: Effect of Ammonium Head Groups

A. M. A. Mahmoud and K. Miyatake

J. Membr. Sci., 643, 120072 (2022.3)

https://doi.org/10.1016/j.memsci.2021.120072

Protocol for Synthesis and Characterization of ePTFE Reinforced, Sulfonated Polyphenylene in the
Application to Proton Exchange Membrane Fuel Cells

Z. Long and K. Miyatake

STAR Protoc., 3 (No.1), 101049 (2022.3)

https://doi.org/10.1016/j.xpro.2021.101049
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Silver Cocatalyst-Concentration Dependence of Overall Water Splitting Performance over Silver-Inserted
Solid-State Heterojunction Photocatalyst Composed of Zinc Rhodium Oxide and Bismuth Vanadium
Oxide

H. Irie, M. Yoda, T. Takashima, and J. Osaki

Appl. Catal. B: Environ., 284, 119744 (2021.5)

https://doi.org/10.1016/j.apcatb.2020.119744

Selective Loading of Platinum Cocatalyst onto Zinc Rhodium Oxide in a Silver-Inserted Heterojunction
Overall Water-Splitting Photocatalyst Consisting of Zinc Rhodium Oxide and Bismuth Vanadium Oxide
H. Irie, M. Yoda, T. Takashima, and J. Osaki

J. Ceram. Soc. Jpn., 129 (No.2), 453-457 (2021.7)

https://doi.org/10.2109/jcersj2.20227
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Oscillation Mechanism in Polymer Electrolyte Membrane Fuel Cell Studied by Operando Monitoring of
Oxygen Partial Pressure Using Optical Probes

Y. Kakizawa, T. Kobayashi, M. Uchida, T. Ohno, T. Suga, M. Teranishi, M. Yoneda, T. Saiki, H. Nishide,
M. Watanabe, A. liyama, and J. Inukai

J. Surf. Finish. Soc. Jpn., 72 (No.4), 230-237 (2021.4)

https://doi.org/10.4139/s1j.72.230



Analytical System for Simultaneous Operando Measurements of Electrochemical Reaction Rate and Hard
X-ray Photoemission Spectroscopy

K. Suda, T. Kawamoto, S. Yasuno, T. Watanabe, T. Koganezawa, M. Matsumoto, H. Imai, I. Hirosawa,
and J. Inukai

J. Electrochem. Soc., 168 (No.5), 054506 (2021.5)

https://doi.org/10.1149/1945-7111/abf971

Water Distributions Inside Polymer Electrolyte Thin Films Studied by Neutron Reflectometry
T. Kawamoto and J. Inukai

Vacuum and Surface Science, 64 (No.7), 329-334 (2021.7)

https://doi.org/10.1380/vss.64.329

The Distribution and Diffusion Coefficient of Water Inside a Nafion® Membrane in a Running Fuel Cell
under Transient Conditions Analyzed by Operando Time-Resolved CARS Spectroscopy

H. Nishiyama, A. liyama, and J. Inukai

J. Power Sources Adv., 13, 100080 (2022.1)

https://doi.org/10.1016/j.powera.2021.100080

Effect of Water Management in Membrane and Cathode Catalyst Layers on Suppressing the Performance
Hysteresis Phenomenon in Anion-Exchange Membrane Fuel Cells

K. Otsuji, Y. Shirase, T. Asakawa, N. Yokota, K. Nagase, W. Xu, P. Song, S. Wang, D. A. Tryk,

K. Kakinuma, J. Inukai, K. Miyatake, and M. Uchida

J. Power Sources, 522, 230997 (2022.2)

https://doi.org/10.1016/j.jpowsour.2022.230997
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Morphological Analysis of Sulfonated Polyphenylene Membranes
K. Miyatake, K. Shiino, J. Miyake, T. Otomo, T. Yamada, H. Arima, K. Hiroi, and S. Takata
MLF Annual Report 2020 Vol.2, 37-39 (2022.2)
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Partially Fluorinated Anion Exchange Membranes for Alkaline Fuel Cells and Electrolyzers
K. Miyatake, K. Otsuji, K. Kakainuma, and M. Uchida
Workshop on Ion Exchange Membrane for Energy Applications (2021.6.22-24) (Online)

Partially Fluorinated Anion Exchange Membranes for Alkaline Fuel Cells and Electrolyzers
K. Miyatake, K. Otsuji, K. Kakainuma, and M. Uchida
European Electrolyzer & Fuel Cell Forum 2021 (2021.6.29-7.2) (Online)

Changes in Microstructure of NiCo-Dispersed SDC Hydrogen Electrodes for the Improvement of
Durability via Reversible Cycling Operation Between SOEC and SOFC-Modes

H. Uchida, H. Nishino, and E. H. Da’as

17th International Symposium on Solid Oxide Fuel Cells (SOFC-XVII) (101-0230) (2021.7.18-23)
(Online)

Partially Fluorinated Polyphenylene lonomer Membranes for High-Performance Fuel Cells
K. Miyatake
The 3rd Japan-China Clean Energy Forum-Hydrogen Energy and Carbon Capture (2021.9.27) (Online)

Polyphenylene Ionomer Membranes: Effect of Reinforcement
K. Miyatake
Solid State Proton Conductors (SSPC-20) (2021.9.28) (Online)

Fabrication of Cathode Catalyst Layer by Use of Multi-Nozzle Electrospray Method on Polymer
Electrolyte Fuel Cells

M. Uchida, K. Tamoto, T. Nagasaka, C. Taguchi, and S. Yoneyama

240th ECS Meeting (I01B-1087) (2021.10.10-14) (Online)

Effect of Pt and Ionomer Distribution on Cell Performance and Durability
A. Kobayashi, M. Uchida, K. Kakinuma, and T. Fujii
240th ECS Meeting (I01D-1177) (2021.10.10-14) (Online)

Effect of Water Management for Membranes and Catalyst Layers Using an In-House Developed Polymer
Electrolyte on Cell Performance Hysteresis in Anion Exchange Membrane Fuel Cells

K. Otsuji, N. Yokota, D. A. Tryk, K. Kakinuma, K. Miyatake, and M. Uchida

240th ECS Meeting (I01E-1206) (2021.10.10-14) (Online)

Optimization of Ammonium Head Groups in Partially Fluorinated Anion Exchange Membranes for
Alkaline Fuel Cells

A. M. A. Mahmoud and K. Miyatake

240th ECS Meeting (Late I -1872) (2021.10.10-14) (Online)

Enhanced Durability of NiCo-Dispersed SDC Hydrogen Electrodes for Reversible Solid Oxide Cells

H. Uchida, H. Nishino, and E. H. Da’as
6th Asian SOFC Symposium and Exhibition (Invited 5) (2021.11.8) (Jeju, Korea and online)
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Partially Fluorinated Proton Conductive Polyphenylene lonomers for Fuel Cells
K. Miyatake and Z. Long
MRM2021 (E5-06-01) (2021.12.13-17) (Y okohama, Japan)

Interfacial Spectroscopic Study Using Far UV/Deep UV Light for Electronic States Analyses of
Interfacial Electrolyte and Hydrogen-Storing Materials

T. Kakinoki, I. Tanabe, M. Imai, K. Miyatake, K. Oyaizu, and K. Fukui

MRM2021 (E5-06-02) (2021.12.13-17) (Yokohama, Japan)

Advancement of Shell-Isolated Nanoparticle-Enhanced Raman Spectroscopy for the Investigation of
Subnano-Materials under Electrochemical Conditions

A. Kuzume, Y. Tang, R. Advincula, and K. Yamamoto

Pacifichem 2021 (2021.12.16-21) (Online)

Characterization of Cu Subnanoparticles Using Au-Ag Core-Shell Nanoparticle Enhanced Raman
Spectroscopy

W. Yang, A. Kuzume, and K. Yamamoto

Pacifichem 2021 (2021.12.16-21) (Online)

. PREHREHATTEER M de L OVKES = kb — RS ET Y

Voltage Oscillation in PEFCs during Power Generation Analyzed by Operando Multi-Probe Monitoring
System of Oxygen Partial Pressure

Y. Kakizawa, A. liyama, and J. Inukai

240™ ECS Meeting (I01A-1077) (2021.10.10-14) (Online)

Development of Operando Analytical System for Simultaneous Measurements of Electrochemical
Reaction Rate and Haxpes

K. Suda, T. Kawamoto, S. Yasuno, T. Watanabe, T. Koganezawa, M. Matsumoto, H. Imai, I. Hirosawa,
and J. Inukai

240" ECS Meeting (L02-1489) (2021.10.10-14) (Online)

Neutron Imaging of Water Distribution Inside a Running PEFC

Y. Kakizawa, K. Suda, S. W. Wakolo, T. Kawamoto, H. Nishiyama, M. Uchida, K. Kakinuma, H.
Hayashida, and J. Inukai

Symposium on Fuel Cell and Hydrogen Technology 2021 (A16) (2021.10.26-27) (Online)

Voltage Oscillation in PEMFC during Power Generation Accompanied by Oxygen Partial Pressure
Oscillation

J. Inukai

Symposium on Fuel Cell and Hydrogen Technology 2021 (A19) (2021.10.26-27) (Online)

Analysis of Water Distribution and its Chemical State Inside the Proton Exchange Membranes under
Transient Conditions during Operation by Operando Time-Resolved CARS Spectroscopy

H. Nishiyama and J. Inukai

Symposium on Fuel Cell and Hydrogen Technology 2021 (A21) (2021.10.26-27) (Online)

Sublayered Structures of Hydrated Ionomer Thin Film on Substrates Analyzed by Neutron Reflectometry
at Controlled Temperature and Humidity

T. Kawamoto and J. Inukai

Symposium on Fuel Cell and Hydrogen Technology 2021 (E19) (2021.10.26-27) (Online)

_11_
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Distribution of Water and its Chemical States Inside the Fuel Cell Electrolyte Membranes under Transient
Conditions during Power Generation Analyzed by Operando Time-Resolved CARS Spectroscopy

H. Nishiyama, S. W. Wakolo, A. liyama, and J. Inukai

The 9'" International Symposium on Surface Science (30aD-1) (2021.11.28-12.1) (Online)

Electrochemically-Induced Electronic and Structural Properties of the Electrode-Monolayer-Electrolyte
Interface

R. A. Wong, Y. Yokota, M. Wakisaka, J. Inukai, and Y. Kim

The 9 International Symposium on Surface Science (01PS-2) (2021.11.28-12.1) (Online)

Operando Time-Resolved CARS Spectroscopy Measurement of Water Distribution in PEM under
Transient Conditions during Fuel Cell Operation

H. Nishiyama, A. liyama, and J. Inukai

MRM2021 (E3-04-02) (2021.12.13-17) (Yokohama, Japan)

Distributions of Water in Polymer Electrolyte Thin Films for Fuel Cells Analyzed by Neutron
Reflectometry under Controlled Temperature and Humidity.

T. Kawamoto, M. Aoki, T. Kimura, T. Mizusawa, N. L. Yamada, and J. Inukai

MRM?2021 (E3-04-04) (2021.12.13-17) (Yokohama, Japan)

Voltage Oscillation in Polymer Electrolyte Fuel Cells Studied by Operando Monitoring of Oxygen Partial
Pressure Inside Gas Diffusion Layers

Y. Kakizawa, A. liyama, and J. Inukai

MRM?2021 (E3-04-05) (2021.12.13-17) (Y okohama, Japan)

Chemical States of Water Molecules in Polymer Electrolyte Membrane Inside Running Fuel Cell Studied
by Operando CARS Spectroscopy with High Spatial/Time Resolutions

H. Nishiyama, S. Takamuku, A. liyama, and J. Inukai

Pacifichem 2021 (2021.12.16-21) (Online)
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3. Effect of Substituents on Sulfonated Poly(p-phenylene)s
F. Liu, J. Ahn, J. Miyake, and K. Miyatake
570 M@ FHEER KRS (2M14) (2021.5.26-28) (4> T A BRfE)

4. VEEHRFE OEIR(LIZANT 72 PtLFFE T X v 7 i OTEE & A EO )k
MR R, KEEH, RA%E, LEE, IR ER, EIINZFEZ, BEEA, RS, NE
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B EE
528 [MIREIEML Y AR T A (I E S B ER AR (2021.5.27-28) (4> T A BRE)

6. SOFC/SOEC ¥z HiE#RIZ L 5 Ni-Co 45 HL SDC /K FE 5 D i A M 1] RS D it
NHE#H, A #ES E. H. Da’as, P. Lv
o5 28 [AIRENEM S AR Y T A (2B2) (2021.5.27-28) (v T A LB

(3) 7= setitoiit £ 7 18 U AR~ DI
B REE
%5151 BRI EMMFZER X J— (2021.7.9) (HARJLES E L)

8. Development of Proton-Conductive Membrane with High Performance and Stability at High Temperature
J. Miyake and K. Miyatake
%570 A5 Sy FRase (1ESAI2ILY) (2021.9.6-8) (4> 7 A  Bif)

9. Novel Polyphenylene Ionomer Membranes for High-Performance, High-Temperature-Operable Fuel Cells
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