Batteries and Energy Technology (General)
— 213th EGS Meeting

Editors:

M. C. Smart

Jet Propulsion Laboratory,
California Institute of Technology
Pasadena, California, USA

A. Manivannan
U.S. Department of Energy
Morgantown, West Virginia, USA

P. N. Kumta
University of Pittsburgh
Pittsburgh, Pennsylvania, USA

S. R. Narayan
University of Southern California
Los Angeles, California, USA

Sponsoring Divisions:

Battery
Energy Technology

) Published by " H ™
m The Electrochemical Society [THitransactions
4 65 South Main Street, Building D
Q Penn?rljgton,al‘\lr] 02;;;4—2%‘35;,”8% vnl- 35’ No- 32
tel 609 737 1902
fax 609 737 2743

www.electrochem.org




Copyright 2011 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)
ISSN 1938-5862 (print)
ISSN 2151-2051 (cd-rom)

ISBN 978-1-56677-934-0 (PDF)
ISBN 978-1-60768-292-9 (Softcover)

Printed in the United States of America.




ECS Transactions, Volume 35, Issue 32
Batteries and Energy Technology (General) - 219th ECS Meeting

Table of Contents
Preface
Chapter 1
Na Batteries

Structural Studies on NaFePO, as a Cathode Material for Na'/Li* Mixed-lon Batteries
A. Sun and A. Manivannan

Chapter 2
Redox Flow Batteries

Study of the Kinetics of Vanadium Redox Reaction by Rotating Disk Electrode
C. Wu, H. Liao, K. Hsueh, and J. Hung

Chapter 3
Fuel Cells: Performance Measurements

Determination of ORR Parameters from Fuel Cell Polarization Data Using Modified
Simulated Annealing and Genetic Algorithms
M. K. Watson

Chapter 4
Fuel Cells: Reactant and Water Distribution

Correlation of Oscillation of Polymer Electrolyte Membrane Fuel Cells at Low Cathode
Humidification with Nanoscale Membrane Properties
D. Sanchez, R. Hiesgen, 1. Wehl, and K. Friedrich

Chapter 5
Lithium-lon Batteries: Cathodes

Synthesis of New Fluorosulphate Materials Using Different Approaches

M. Ati, M. Sougrati, N. Recham, P. Barpanda, M. Reynaud, C. Delacourt, M. Armand,

J. Jumas, and J. Tarascon

il

11

25

41

57



Chapter 6

Tuesday Evening Poster Session: Battery/Energy Technology Joint General Session

Modification of Electrolyte/Cathode Interfaces by Solid-State Electrolyte Thin Films
K. Chiu, C. Chen, B. Chen, and H. Leu

Structural Characterization of ORR Active Surface Niobium Oxides on Partially Oxidized

Nb Carbonitrides
M. Matsumoto, T. Miyazaki, S. Fujieda, Y. Ohgi, A. Ishihara, K. Ota, and H. Imai

Effects of Low-Cost Salt Bath Nitrification Method on the Stainless Steel as Bipolar
Plates for PEMFC
M. Oh, Y. Yoon, A. Kim, and H. Kim

Synthesis, Characterization and Electrochemical Studies of Active Materials for Sodium
lon Batteries
N. Trinh, O. Crosnier, S. Schougaard, and T. Brousse

An Investigation of Inorganic/lonomer Composite Electrolyte Membranes by Dynamic
Vapor Sorption
B. Mecheri, V. Felice, A. D'Epifanio, A. Tavares, and S. Licoccia

Proton Diffusion in Anhydrous Nafion-Blend Membrane for High Temperature PEFCs
Y. Tanaka, J. Kim, Y. Tateyama, J. Inoue, N. Kojima, K. Jimura, S. Hayashi, M. Jun,
T. Mori, and T. Ohono

Capacitance Properties of Natural Mineral Covellite in Strong Alkaline Solution
Z. Stevié, M. M. Rajcic-Vujasinovic, and S. Bugarinovi¢

Evaluation of ORR Activity of Solid Surfaces Using a New Rotating Disk Electrode
M. Matsuda, T. Takeguchi, T. Yamanaka, H. Takahashi, and W. Ueda

Fast Lithium-lon Conducting Garnet-Like Electrolytes for Potential Application in
Lithium lon Batteries
S. Narayanan and V. Thangadurai

Fabrication of Titanium Nitride and Molybdenum Nitride for Supercapacitor Electrode
Application
Y. Ting, K. Lian, and N. Kherani

Room Direct Methanol Solid Oxide Fuel Cell
L. Y. Prokhorov, O. I. Radionova, and G. Y. Akimov

Vi

67

77

85

91

99

107

115

119

125

133

141



Room lonic Conduction in Beta Alumina Cell with Nanocomposite Electrodes
L Y. Prokhorov and O. I. Radionova

Chapter 7
Fuel Cells: Durability Studies

Effect of Potential on SO, Adsorption onto Pt/C Catalyst for PEMFCs
Y. Zhai, K. Bethune, J. St-Pierre, and R. Rocheleau

Gas Chromatography Study of Reactions of Carbon Monoxide at Different Operating
Temperatures within a PEMFC
M. Angelo, J. St-Pierre, K. Bethune, and R. Rocheleau

Chapter 8
Fuel Cells: Stack Materials and Systems

Heat Treatment Structure Design for Air-Cooled PEMFC Operating at Elevated
Temperature
D. Yang, X. Zheng, B. Li, H. Zhang, and J. Ma

Chapter 9
Fuel Cells: Catalysts

New Cathode Catalysts for Room Temperature Carbonate Fuel Cells
J. A. Vega, M. Ignatowich, M. Catanese, and W. E. Mustain

Chapter 10
Lithium-lon Batteries: Electrolytes

Molecular Imprinting: Does It Play a Role in the Reduction of Oxidized Redox Shuttle
Molecules
M. L. Patterson

Chapter 11
Lithium-lon Batteries: Modeling and Thermal Aspects

A Multi-Scale Electrochemical and Thermal Model of a LiFePO, Battery
C. Hellwig, S. Sorgel, and W. G. Bessler

Modeling of Lithium Iron Phosphate Batteries by an Equivalent Electrical Circuit:
Part Il - Model Parameterization as Function of Power and State of Energy (SOE)
T. Dong, M. Montaru, A. Kirchev, M. Perrin, F. Lambert-Mattera, and Y. Bultel

vii

149

157

167

181

193

203

215

229



Chapter 12
Fuel Cells: Membranes, Fuel Cells, and Hydrogen Generation

Highly Flexible Temperature Tolerant Anhydrous Nafion-1,2,3-Triazole Blend
Membranes Synthesized by Autoclave Solution Processing
J. Kim, M. Jun, C. Nishimura, and Y. Choi

Performance of lon Track-Etched Polyimide as lon Exchange Membranes for Microbial
Fuel Cells
S. Sonck, E. Beuls, J. Mahillon, and L. A. Francis

Advanced CuCl Electrolyzer for Hydrogen Production via the Cu-Cl Thermochemical
Cycle
S. Kim, R. Schatz, S. Khurana, M. Fedkin, C. Wang, and S. Lvov

Solid Alkaline Fuel Cell Composed of Layered Perovskite-Type Oxide LaSrsFe3O19
H. Takahashi, H. Watanabe, T. Takeguchi, T. Yamanaka, and W. Ueda

Chapter 13
Li-lon Batteries: Modeling, Performance, and Aqueous Batteries

Testing the Performance of High Capacity Li-lon Batteries
G. Davolio, R. Giovanardi, and C. Lanciotti

LiNiPO4 Aqueous Rechargeable Battery
M. Minakshi, D. Ralph, M. Blackford, and M. lonescu

Chapter 14

241

251

257

267

275

281

Thermal Batteries, Primary Batteries, Zn-Based Batteries, and Thin-Film Batteries

A Study of the CoS, Cathode for Thermal Batteries
H. Huang, J. Gao, L. Zhang, H. Hu, and K. Zhu

Author Index

Viil

295

301





