Polymer Electrolyte Fuel
Cells & Electrolyzers 22

PEFCSE 22)

Editors:

F. Buechi B. Lakshamanan Y. Kim

A. Webber A. Kusoglu U. Kramm

E. Kjeang P. Pintauro B. Pivovar

H. Jia D. Jones H. Xu

K. Swider-Lyons H. Uchinda K. Ayers

C. Rice P. Strasser S. Mitsushima

Sponsoring Divisions:

&2 Energy Technology # Industrial Electrochemistry and
Electrochemical Engineering
Battery ~
. Physical and Analytical

@ Corrosion Electrochemistry

Published by ™

@ The Electrochemical Society
65 South Main Street, Building D
Pennin;ton, NJ (;8532-2839, SSA Vol. 109, No. 9

tel 609737 1902
fax 609 737 2743

www.electrochem.org



http://www.electrochem.org/

Copyright 2022 by The Electrochemical Society.
All rights reserved.

This book has been registered with Copyright Clearance Center.
For further information, please contact the Copyright Clearance Center,
Salem, Massachusetts.

Published by:

The Electrochemical Society
65 South Main Street
Pennington, New Jersey 08534-2839, USA

Telephone 609.737.1902
Fax 609.737.2743
e-mail: ecs@electrochem.org
Web: www.electrochem.org
ISSN 1938-6737 (online)
ISBN 978-1-60768-961-4 (PDF)

Printed in the United States of America.



mailto:ecs@electrochem.org
http://www.electrochem.org/

ECS Transactions, Volume 109, Issue 9
Polymer Electrolyte Fuel Cells & Electrolyzers 22 (PEFC&E 22)

Table of Contents

Preface iii

Chapter 1
Chapter 1: Polymer Electrolyte Fuel Cells & Electrolyzers 22 (PEFC&E 22) -
Diagnostics/Characterization Methods, MEA Design/ Modeling

Modeling of Relative Humidity-Dependent Impedance of Polymer Electrolyte 3
Membrane Fuel Cells
A. Tanaka, K. Nagato, M. Tomizawa, G. Inoue, M. Nakao

Modeling of the dynamic behavior of an integrated fuel cell system including fuel cell 15
stack, air system, hydrogen system, and cooling system
S. Hasegawa, Y. Ikogi, S. Kim, M. Kageyama, M. Kawase

Unsteady Three-Dimensional Simulation of Water Condensation in Gas Diffusion 71
Layer
H. Naito, S. Hirai

The Impact of Coating Defects on Water Transport in the Gas Diffusion Layer of 77
PEM Fuel Cells

A. Herescu
(Digital Presentation) Effect of the Hydrophilic Layer in Double Microporous Layer 85

Coated Gas Diffusion Layer on PEFC Performance
P. Wang, H. Nakajima, T. Kitahara

Molecular Dynamics Simulation of Scattering and Surface Diffusion of Oxygen 95
Molecules on Ionomers in Catalyst Layers of PEFCs
T. Hori, T. Mabuchi, I. Kinefuchi, T. Tokumasu

Investigation of the Active Site on Rhodium Oxide for the Oxygen Reduction 103
Reaction Using In-Situ XAFS
T. Saida, E. Niwa, R. Igami, M. Mashiyama



Operando Cerium Distribution Analysis on Through-Plane Membrane Electrode 109
Assemblies in 2nd-Generation MIRAI

Y. Orikasa, A. Takezawa, K. Amemiya, Y. Tsuji, T. Asaoka, M. Ohki, O. Sekizawa,

K. Nitta

Analysis of Hydrogen Feeding to the Anode of a PEMFC By a Transport Impedance 117

Technique
L. Duque, A. Molinero, J. C. Oller, J. M. Barcala, M. A. Folgado, A. M. Chaparro

(Digital Presentation) Effect of Compression Pressure on Water Removal and Power 127
Generation Performance of PEFC with Modified Electrode/Channel Structure
R. Kaneko, T. Furukawa, K. Nishida

3D Visualization of Liquid Water in Catalyst Layer Using X-Ray CT 135
T. Sugahara, T. Sasabe, H. Naito, M. Kodama, S. Hirai

Study of Mechanical Properties of Membrane-Electrode Assemblies for Proton 141
Exchange Membrane Fuel Cells By the Small-Punch Technique

R. Hernadndez, S. Merino, D. Plaza, L. Duque, M. A. Folgado, A. M. Chaparro,

M. Serrano, G. de Diego

Analysis Method of Oxygen Permeation Resistance of lonomer in Cathode Catalyst 153
Layer in PEFC
H. Ogawa, M. Kageyama, H. Gyoten, M. Kawase

Chapter 2
Chapter 2: Polymer Electrolyte Fuel Cells & Electrolyzers 22 (PEFC&E 22) -
Design, Fabrication and Operation of Cells, Stacks and Systems

Effects of Partially Narrowed Flow Channel on Performance of Polymer Electrolyte 171
Fuel Cell
Y. Ma, H. Gyoten, M. Kageyama, M. Kawase

Multiwalled Carbon Nanotube-Filled Polymer Composites for Direct Injection 199
Molding of Bipolar Plates
C. J. Kypta, B. A. Young, A. Santamaria, A. S. Hollinger

(Digital Presentation) Development of Composite Graphite Plate with Multiple 209
Functional Layers for Pemfc
R. Fan, J. Zheng, J. Chen, Y. Peng



(Digital Presentation) Correlative Evaluation Between Water Concentration and
Voltage Fluctuation of PEFC Under Low-Humidity and Load-Change Operations
Based on Laser Spectroscopy

K. Nishida, N. Yamaya, H. Yin, T. Umekawa, M. Kawasaki

Flooding Characteristics and Countermeasures in a PEM Fuel Cell System
J. Breitinger, M. Hellmann, H. Kemmer, S. Kabelac

Power Generation Performance of Polymer Electrolyte Fuel Cells with
Electrocatalysts Supported on SnO> in High Current Density Range
T. Ogawa, Y. Inoue, K. Yamamoto, M. Yasutake, Z. Noda, S. M. Lyth, J. Matsuda,
M. Nishihara, A. Hayashi, K. Sasaki

Multiscale Study of PEMFC in Marine Environment: Impact of a NaCl Spray on
Durability
M. Lamard, B. Auvity, P. Buttin, S. Rosini, C. Retiére

Metallic Gas Diffusion Layers for Polymer Electrolyte Fuel Cells
K. Yamamoto, M. Yasutake, Z. Noda, S. M. Lyth, J. Matsuda, M. Nishihara,
A. Hayashi, K. Sasaki

Self-Standing MPL and Its In-Situ Liquid Water Measurement in PEFC
Y. Ishikawa, R. Aihara, H. Naito, K. Sakai, T. Sasabe, A. Tanioka, S. Hirai

Chapter 3

219

227

241

251

265

275

Chapter 3: Polymer Electrolyte Fuel Cells & Electrolyzers 22(PEFC&E 22) - Ion-

Exchange Membrane Development, Performance, and Durability

Hydrogen Crossover Flux through Two-Dimensional Nanomaterials
K. A. Gaffrey, S. Bukola, J. Blackburn, B. S. Pivovar

Molecular Dynamics Simulations of Cerium lon Transport Phenomena in Polymer
Electrolyte Membranes of Polymer Electrolyte Fuel Cells
H. Suzuki, T. Mabuchi, T. Tokumasu

Attribution of H Transportation of Nafion-Film on Different Substrates Using Planar
Inter-Digitated Electrodes
R. Bhardwaj, K. Karan, Y. Nagao

285

295

303



Chemical Stability Enhancement of Aromatic Proton Exchange Membranes Using a 317
Damage Repair Mechanism
T. de Wild, T. Nemeth, T. Nauser, T. J. Schmidt, L. Gubler

Dynamic Water Transport through the Perfluorinated Sulfonic-Acid Membrane 327
M. Kageyama, K. Lu, K. Nakamichi, M. Kawase

Chapter 4
Chapter 4: Polymer Electrolyte Fuel Cells & Electrolyzers 22(PEFC&E 22) -
Catalyst Activity/Durability for Hydrogen(-Reformate) Acidic Fuel Cells

Investigation of a Correlation Between IV Performance and Cathode Structure for 349
MEAs Using Mesoporous Carbon Supports
D. Yasufuku, M. Nagayama, K. Sasaki, A. Hayashi

Melamine Adsorbed Catalyst for Mitigating Phosphoric Acid Poisoning in High 359
Temperature Polymer Electrolyte Membrane Fuel Cell
D. H. Kim, D. H. Kim, C. Pak

Investigation of a Method of Evaluating Proton Transport Resistance in PEFC 369
Catalyst Layers
Y. Mizuta, M. Nagayama, K. Sasaki, A. Hayashi

PEFC Electrocatalysts Using Sn-Based Materials Dispersed on Mesoporous Carbon 379
R. Nishiizumi, Y. Inoue, M. Yasutake, Z. Noda, S. M. Lyth, M. Nishihara,
J. Matsuda, A. Hayashi, K. Sasaki

Effect of Iron Doping on Oxygen Reduction Activity of Zirconium Oxides Containing 389
Carbon and Nitrogen Using Pyrazine Carboxylic Acid As Platinum Alternative
Cathodes for PEFC

K. Watanabe, K. Matsuzawa, Y. Takeuchi, K. lTkegami, Y. Ohgi, T. Nagai,

R. Monden, A. Ishihara

Investigation of Pt/Fe-N-C Hybrids Towards ORR in Acidic Environment 401
D. Schonvogel, N. K. Nagappan, N. Bengen, J. Miiller-Hiilstede, P. Wagner

Preparation of Nanocrystalline Nb-Doped SnO> on Mesoporous Carbon for PEFC 413
Electrocatalysts

Y. Inoue, M. Yasutake, Z. Noda, S. M. Lyth, M. Nishihara, A. Hayashi, J. Matsuda,

K. Sasaki



Comparative Study of Platinum Nanoparticle Deposition on TiO2/BP and SnO,/BP 425
Nanocomposites for the Oxygen Reduction Reaction

J. Miiller-Hiilstede, N. K. Nagappan, N. Bengen, L. M. Uhlig, D. Schonvogel,

P. Wagner

Chapter 5
Chapter 5: Polymer Electrolyte Fuel Cells & Electrolyzers 22(PEFC&E 22) -
Polymer-Electrolyte Electrolysis

Temperature Distribution Analysis of PEM Electrolyzer in High Current Density 437
Operation By Numerical Simulation

M. Yasutake, Z. Noda, Y. Tachikawa, S. M. Lyth, J. Matsuda, M. Nishihara, K. Ito,

A. Hayashi, K. Sasaki

Oxygen Evolution Reaction on Non-Precious Metal Oxide-Based Electrocatalysts 451
With and Without Low Potential Scan in Acidic Solution
K. Matsuzawa, Y. Kohara, S. Hirayama, S. Yamada, A. Ishihara

Author Index 463





