
Fundamentals of Energy Storage 
and Conversion

D. Scherson
Case Western Reserve University
Cleveland, Ohio, USA

J. Harb
Brigham Young University
Provo, Utah, USA

M. Tao
University of Texas
Austin, Texas, USA

Editors: 

Sponsoring Divisions:

Published by

The Electrochemical Society
65 South Main Street, Building D
Pennington, NJ 08534-2839, USA
tel 609 737 1902
fax 609 737 2743
www.electrochem.org

TM

Vol. 13 No. 17

Energy Technology

Battery



Copyright 2008 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)

ISBN 978-1-56677-675-2 (PDF)
ISBN 978-1-60768-026-0(Softcover)

Printed in the United States of America.



v 

ECS Transactions, Volume 13, Issue 17 
Fundamentals of Energy Storage and Conversion 

   
  

Table of Contents 
   
Preface iii
 

Chapter 1 
Electrochemical Double Layer Capacitors 

 
Local Structures in PEO-[C2mim]CF3SO3 Electrolytes Used in Electrochemical 
Double-Layer Capacitors  
  C. M. Burba  

 
3

 
Faradaic and Non-Faradaic Reaction Mechanisms in Carbon-iodine 
Nanocomposites Electrodes for Asymmetric Hybrid Supercapacitors  
  P. Barpanda, G. Fanchini and G. Amatucci  

 
13

 
  

Chapter 2 
Fuel Cells: Precious Metal Based Electrocatalysts 

 
Oxygen Reduction Reaction on a Pt Monolayer on a Pd2Co(111) Single Crystal 
Surface  
  W. Zhou, M. Vukmirovic, K. Sasaki and R. Adzic  

 
23

 
Transient Multi-Scale Modeling of PtxCoy Catalysts Degradation in PEFC 
Environments  

  A. A. Franco, S. Passot, P. Fugier, C. Anglade, E. Billy, L. Guétaz, N. Guillet, 
E. De Vito and S. Mailley  

 

29

 
Crucial Role of Low Coordination Sites in Oxygen Reduction, CO Stripping, and 
Size Effect for Nano-sized Pt Particles  
  Y. Tsou, L. Cao and E. De Castro  

 
67

 
  

Chapter 3 
Poster Session 

 
Insertion of Lithium into Nanosized Lithium Titanate  
  L. Rubacek, M. Sedlarikova, T. Jirak, J. Duchon and J. Vondrak  

 87

 



vi 

Electroless Metallization of Nano-Sized Particles, Composites Fabrication  
  T. Khoperia and T. Zedginidze  

 95

 
Electrochemical Oxidation Mechanism of Highly Oriented Pyrolytic Graphite in 
Sulfuric Acid Solution  
  T. Kinumoto, M. Toyoda, H. Choo, M. Nose, Y. Iriyama, T. Abe and Z. Ogumi  

 
111

 
Minimization of Carbon Monoxide Poisoning in Polymer Electrolyte Fuel Cells 
using in situ PROX Catalysts  
  N. Pari, J. Fergus and B. Tatarchuk  

 
119

 
  

Chapter 4 
Fuel Cells: Non Precious Metal Based Electrocatalysts 

 
Evaluation and Analysis of PEM-FC Performance using Non-Platinum Cathode 
Catalysts based on Pyrolysed Fe- and Co-Porphyrins - Influence of a Secondary 
Heat-treatment  

  U. Koslowski, I. Herrmann, P. Bogdanoff, C. Barkschat, S. Fiechter, N. Iwata, 
H. Takahashi and H. Nishikori  

 

125

 
Preparation and Structural Analysis of Heat Treated Co-and Fe-porphyrines as 
Cathode Catalysts for the Oxygen Reduction Reaction  
  I. Herrmann, U. Koslowski, J. Radnik, S. Fiechter and P. Bogdanoff  

 
143

 
Group 4 and 5 Oxide-Based Compounds as New Cathodes without Platinum 
Group Metals for PEFC  
  K. Ota, S. Mitsushima and A. Ishihara  

 
161

 
  

Chapter 5 
Solar Energy and Photovoltaics 

 
19.52%-Efficient CIGS Photovoltaic Cells using a Cd-Zn-S Buffer Layer  
  R. N. Bhattacharya  

 173

 
Photoelectrochemical H2 Gas Generation Improvement with Thin p-Type GaN 
Layer on n-Type GaN  
  K. Fujii, M. Ono, Y. Iwaki, T. Yao and K. Ohkawa  

 
177

 
Application of Inorganic Redox-Conducting Solids As Charge Relays in Dye-
Sensitized Solar Cell  
  I. A. Rutkowska, M. Skunik, K. Miecznikowski and P. Kulesza  

 
185

 



vii 

Chapter 6 
Hydrogen and Oxygen Generation and Storage 

 
Fabrication of Porous Supported MIEC Dense Thin Coating for Hydrogen 
Separation  
  H. Wang, S. Gopalan and U. Pal  

 
201

 
  
Author Index   215
 




