
MATERIALS RESEARCH SOCIETY 
SYMPOSIUM PROCEEDINGS VOLUME 885 

 
 
 

Hydrogen Cycle: Generation, 
Storage and Fuel Cells 

 
 
 
 
 
 
 
 

November 28-December 2, 2005 
Boston, Massachusetts, USA 

 
 
 
 
 
 
 
 
 
 
 
 

Printed from e-media with permission by: 

 Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
www.proceedings.com 

 
ISBN: 978-1-61567-706-1 

 
Some format issues inherent in the e-media version may also appear in this print version. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2005) by the Materials Research Society 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2010) 
  
For permission requests, please contact the Materials Research Society 
at the address below. 
  
Materials Research Society 
Proceedings 
506 Keystone Dr. 
Warrendale, PA 15086 
 
 
Phone:  724-779-3004 x 531 
Fax:  724-779-4396 
 
eproceedings@mrs.org 



TABLE OF CONTENTS 
 
 
 

Sol-Gel SiO2-Polymer Hybrid Heteropoly Acid-Based Proton Exchange 
Membranes ............................................................................................................................. 1

F.J. Pern, J.A. Turner, F. Meng, A.M. Herring 
 

Silicon Micro Machining Technologies and Advanced Materials (Porous 
Silicon and PEEK-WC) for Realization of Micro-PEM Fuel Cells................................... 8

E. Tresso, L. Borello, E. Drioli, G. Gianolio, S. Guastella, D. Perrone, M. Quaglio, 
A.M. Rossi, I. Rosso, L. Scaltrito, F. Trotta 

 

Effect of Trace Contaminants on PEM Fuel Cell Performance ...................................... 14
T. Thampan, R. Rocheleau, K. Bethune, D. Wheeler 

 

(Membrane) Attack of the Killer Radicals ........................................................................ 25
N.E. Cipollini 

 

Mesoscale Simulation of Morphology in Hydrated Perfluorosulfonic Acid 
Membranes ........................................................................................................................... 37

J.T. Wescott, Y. Qi, L. Subramanian, T.W. Capehart 
 

Properties of Carbon-doped TiO2 (Anatase) Photo-Electrodes ...................................... 43
C.S. Enache, J. Schoonman, R. Van De Krol 

 

Core-Shell Nanorods for Efficient Photoelectrochemical Hydrogen 
Production ............................................................................................................................ 49

Z.G. Yu, C.E. Pryor, W.H. Lau, M.A. Berding, D.B. MacQueen 
 

Charge Transfer of n-type GaN Photoelectrolysis in HCl Solution for H2 
Gas Generation at a Counterelectrode .............................................................................. 55

K. Fujii, M. Ono, T. Ito, K. Ohkawa 
 

Oxygen Flux and Process Analysis of Hydrogen Separation from Water 
through Mixed Conducting Membrane ............................................................................. 61

A. Karthikeyan, H. Cui, S. Gopalan, U.B. Pal 
 

Functionalized ORMOSIL-Based Hybrid Membranes for Polymer 
Electrolyte Membrane Fuel Cells ....................................................................................... 67

S. Licoccia, A. D'Epifanio, M.L. Di Vona, Z. Ahhmed, S. Belitto, D. Marani, C. 
D'Ottavi, E. Moroni, M. Trombetta, E. Traversa 

 

Doped Ceria- LaMeO3 (Me=Mn, Fe, Co) Nanocomposites: Synthesis Via 
Mechanochemical Activation Route and Properties ........................................................ 73

L.A. Isupova, E.A. Obyskalova, V.A. Rogov, S.V. Tsybulya, L.S. Dovlitova, E.B. 
Burgina, A.V. Ischenko, V.I. Zaikovskii, V.A. Sadykov, N. Orlovskaya 

 

Application of Carbon Nanotube/Polymer Composites as Electrode for 
Polyelectrolyte Membrane Fuel Cells ................................................................................ 79

K. Prehn, S.P. Nunes, K. Schulte 
 

Preparation of Nano-Sized Doped Ceria for SOFC Anodes............................................ 85
J. Kobayashi, H. Takamura, A. Kamegawa, M. Okada 

 



Performance of Intermediate Temperature Solid Oxide Fuel Cell Based on 
Sr-and-Mg-Doped Lanthanum Gallate Electrolyte.......................................................... 91

U.B. Pal, S. Gopalan, W. Gong 
 

Hydrogen Production from Methane by Using Composite-Type Oxygen 
Permeable Membranes........................................................................................................ 97

H. Takamura, M. Ogawa, Y. Aizumi, A. Kamegawa, M. Okada 
 

High Throughput Screening of Complex Hydrides for Hydrogen Storage ................. 102
G.J. Lewis, J.W.A. Sachtler, J.J. Low, D.A. Lesch, S.A. Faheem, P.M. Dosek, L.M. 
Knight, C.M. Jensen 

 

Hydrogen Storage in Carbon Nanoscrolls: A Molecular Dynamics Study .................. 108
V.R. Coluci, S.F. Braga, R.H. Baughman, D.S. Galvao 

 

Dynamics of Hydrogen in Pr2Fe17H4 and Pr2Fe17H5....................................................... 114
E. Mamontov, T.J. Udovic, J.J. Rush, O. Isnard 

 

Proton Conducting Electrolyte Membranes based on Tungsten Oxide and 
Sulfonated Polyether Ether Ketone Hybrid Composites ............................................... 119

B. Mecheri, A. D'Epifanio, M.L. Di Vona, E. Traversa, S. Licoccia, M. Miyayama 
 

Ruthenium-Iridium Oxide Films Prepared by MOCVD and their 
Electrocatalytic Activity for Oxygen Evolution .............................................................. 125

M.Z.F. Torres, M.H. Garduno, E.M.A. Estrada, J.R.V. Garcia 
 

Evolved Gas Analysis of Heat-Treated Carbon Nanomaterials .................................... 131
Y.M. Shulga, V.M. Martynenko, R.O. Loutfy, A.P. Moravsky 

 

Structure and Thermal Conductivity of Silica Aerogels from Computer 
Simulations ......................................................................................................................... 137

B.S. Good 
 

Catalytic Decomposition of Methane Over Cerium-doped Ni Catalysts...................... 143
O.A. Gonzalez, M.A. Valenzuela, J. Wang 

 

A Novel Two-Step Hydrogen Cycled Methane Reforming Process .............................. 149
R.C. Breitkopf, Y. Smalley, Z. Wang, R. Snyder, M. Haluska, A.T. Hunt 

 

Corrosion Resistance of TiN Coatings Prepared by Filtered Cathodic 
Vacuum Arc Process.......................................................................................................... 155

J. Wu, Y. Tsai, C. Shih, M. Li, M. Leu, C. Lai 
 

High Hydrogen Permeability in Nb-Ti-Ni Eutectic Alloys Containing Much 
Primary (Nb, Ti) Phase ..................................................................................................... 161

K. Ishikawa, W. Luo, K. Aoki 
 

PEM  Fuel Cell Electrodes Using Single Wall Carbon Nanotubes ............................... 167
P. Moloney, C. Huffman, M. Springer, O. Gorelik, P. Nikolaev, E. Sosa, S. Arepalli, 
L. Yowell 

 

Development and Characterization of Novel Complex Hydrides Synthesized 
via Molten State Processing .............................................................................................. 173

R. Zidan, K. Shanahan, D. Anton, A. Jurgensen, J. Pittman 
 

Thermal and Volumetric Studies of Complex Chemical Hydrides: Li-
modified/Ti-doped Mg2FeH6, Sonicated LiNH2/LiH and Zn-mixed NaBH4 ................ 180

S. Srinivasan, S. Dumbris, L. McElwee-White, E. Stefanakos, Y. Goswami 
 



The Implications of Fossil Fuel Combustion for Climate Change ................................ 186
K.E. Ross, S.J. Piketh 

 

The DOE National Hydrogen Storage Project: Recent Progress in On-Board 
Vehicular Hydrogen Storage ............................................................................................ 198

C. Read, J. Petrovic, G. Ordaz, S. Satyapal 
 

Metal Oxide Modified Lithium Borohydrides for Reversible Hydrogen 
Storage ................................................................................................................................ 208

M. Au, A. Jurgensen 
 

Silica Sol-Gel Supported Nickel Nano-Catalyst for Hydrogen Production 
Using Microreactors .......................................................................................................... 217

K. Shetty, S. Zhao, W. Cao, N.V. Seetala, D. Kuila 
 

Crosslinked Organic/Inorganic Hybrid Proton Exchange Polymeric 
Membranes ......................................................................................................................... 223

M.L. Di Vona, D. Marani, C. D'Ottavi, M. Trombetta, E. Traversa, I. Beurroies, P. 
Knauth, S. Licoccia 

 

Microstructural Control by a Rolling-Annealing Technique and Hydrogen 
Permeability in the Nb-Ti-Ni Alloys ................................................................................ 230

S. Tokui, K. Ishikawa, K. Aoki 
 

H Diffusion in the H-Storage TiVMnCr Alloys as Deduced from Absorption 
and Mechanical Spectroscopy Experiments.................................................................... 236

G. Mazzolai, A. Biscarini, B. Coluzzi, F.M. Mazzolai, A. Tuissi 
 

Understanding the Mechanism of Hydrogen Adsorption into Metal Organic 
Frameworks........................................................................................................................ 242

T. Lee, D. Kim, S. Choi, J.H. Yoon, S.B. Choi, J. Kim 
 

The Observation of the Lattice Defect Formation During the Hydrogenation 
and Dehydrogenation in La(Ni,Sn)5 by In-situ Positron Lifetime 
Measurement ...................................................................................................................... 248

K. Sakaki, Y. Nakamura, Y. Shirai, R.C. Bowman Jr., E. Akiba 
 

Ion Irradiation Effects on Yttria-stabilized Zirconia Conductivity.............................. 254
J. Cheng, K. Crabb, R. Pornprasertsuk, H. Huang, Y. Saito, F. Prinz 

 

Author Index 




