Electrochemical Synthesis of Fuels 3

Editors:

X.-D. Zhou

G. Brisard

M. B. Mogensen
W. E. Mustain
J. A. Staser

T. M. Giir

M. C. Williams

Spnnsol'ing Divisions:
High Temperature Materials

Energy Technology

Industrial Electrochemistry and Electrochemical Engineering

s Physical and Analytical Electrochemistry

dm

Published by
The Hectrochemical Society

65 South Main Street, Building D
Pennington, NJ 08534-2839, USA

tel 609 737 1902
fax 609 737 2743

www.electrochem.org

[THtransactions *
Vol. 66, No. 3



Copyright 2015 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 978-1-62332-236-6 (CD-ROM)
ISBN 978-1-60768-593-7 (PDF)

Printed in the United States of America.




ECS Transactions, Volume 66, Issue 3
Electrosynthesis of Fuels 3

Table of Contents

Preface

(Invited) Electrochemical Upgrading of Bio-Oil
S. Elangovan, D. Larsen, J. J. Hartvigsen, J. M. Mosby, J. Staley, J. Elwell,
M. Karanjikar

The Synthesis of Hydrocarbons for Fuel and Lubricants via Ceramic Membrane
Reactor
J. M. Mosby, P. McGuire, D. Taggart, J. Staley, S. Elangovan

(Invited) Reversible Solid Oxide Fuel Cell Development at VVersa Power Systems
A. Wood, H. He, T. Joia, C. C. Brown

Polybenzimidazole Membranes for Hydrogen Production in the Hybrid Sulfur
Electrolyzer
T. R. Garrick, A. Gulledge, J. A. Staser, B. Benicewicz, J. W. Weidner

(Invited) Optimizing Electrocatalyst Selectivity for CO2 Reduction over Hz Evolution
A. A. Peterson

(Invited) Electrochemical CO2 Reduction to Formic Acid on Crystalline SnO2
Nanosphere Catalyst
Y. Fu, Y. Liu, Y. Li, J. Qiao, X. D. Zhou

Electrochemical Reduction of CO2 Using Bi-Layer CuO Electrodes
J. Bugayong, G. L. Griffin

CO: Electrocatalytic Reduction at Gold and Copper Electrodes: Role of Particle Size
and Surface Chemistry
E. M. Andrews, J. Flake, Y. Fang

11

23

31

41

53

61

67



Kinetics and Electrocatalytic Activity of Co(Aminopyrine)-Derived Nitrogen-Doped
Porous Nanocomposite for Oxygen Reduction Reaction in Alkaline Electrolyte
S. Tang, T. Zhu, Y. Fu, J. Qiao, X. D. Zhou

Nitrogen-Doped Hierarchical Mesoporous/Macroporous Carbon (H-C) Prepared from
the Combined Silica Templates with Different Size for Oxygen Reduction
M. Wu, J. Shi, Q. Wang, J. Qiao, Y. Liu

The Performance of Doped Mesoporous Carbon Electrodes as Electrochemical
Capacitors in Optimized Alkaline Electrolyte
W. Chen, J. Li, N. Xu, Q. Wang, Y. Liu, J. Qiao

Electrode Kinetics of the Ni Porous Electrode for Hydrogen Production in the Molten
Carbonate Electrolysis Cell (MCEC)
L. Hu, G. Lindbergh, C. Lagergren

Cross-linked Anion Exchange Membranes Composed of Imidazolium Salt for Alkaline
Fuel Cell
F. Song, S. Chen, Y. Gao, Y. Liu, J. Qiao

H2/O> Alkaline Membrane Fuel Cell Performances Using Carbon-Supported Metal
Phthalocyanine (MPc/C,M = Co, Cu, Zn, Ni) as Cathode Catalysts
T. Zhu, X. Qing, P. Xu, Y. Song, J. Qiao

Synthesis and Conductive Property of Alkaline Anion-Exchange Membranes Based on
Poly(vinyl alcohol)/Bis(2-chloroethyl) Ether-1,3-bis[3-(dimethylamino)propyl] Urea
Copolymer Composite

S. Chen, Y. Song, F. Song, X. Zhao, J. Qiao, X. D. Zhou

Manganese Doped Lanthanum-Strontium Chromite Fuel Electrode for Solid Oxide
Fuel Cell and Oxygen Transport Membrane Systems
S. Gupta, P. Singh

Electro-Catalytic and Fuel Cell Studies in an Internal Reforming Iso-Octane Fed SOFC
Using Cu/CeO, Composites As Anodic Electrodes
A. A. Al-Musa, M. Al-Saleh, A. Al-Zahrani, N. Kaklidis, G. Marnellos

Author Index

Vi

71

79

87

93

99

105

111

117

125

137





