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fuel cell stacks for integration with Suzuki vehicles.
The joint venture has access to Intelligent Energy’s fuel
cell technology under a non-exclusive licence, thereby
accelerating the commercialization of Suzuki’s fuel cell
vehicles.

Intelligent Energy and Suzuki open plant in Yokohama. Pictured
from left to right are Hidezumi Kato (General Manager), Phil
Caldwell (Board Member and Director of Corporate Development
at Intelligent Energy), Osamu Honda (President and Representative
Director and Vice President and Representative Director of Suzuki
Motor Corp.), Masataka Yamakawa (Vice President and Representative Director, and Representative Director of IE Japan Ltd), Ichizo
Aoyama (Board Member and Managing Director of Suzuki Motor
Corp.), Kunio Nakamura – (Auditor). See story below.

AROUND THE INDUSTRY
Intelligent and Suzuki Establish Production Plant
SMILE FC System Corp., a joint venture between
U.K.-based Intelligent Energy and Japan’s Suzuki Motor
Corp. has successfully established a production plant for
its fuel cell systems in Yokohama, Japan.
The production line marks the successful transfer of
proven semi-automated production technology, developed
and utilized by Intelligent Energy. This represents the next
stage in high volume production of fuel cell systems with
associated reduction of manufacturing and assembly costs
as well as improved cycle times and enhanced product
quality.
The manufacturing center will be scaled up to supply

Cummins Invests in ReliOn
Cummins Inc. of Columbus, Indiana, has made a
strategic investment in ReliOn of Spokane, Washington.
ReliOn provides high reliability fuel cell solutions for
backup power and grid-support applications. Cummins
designs, manufactures, distributes and services engines
and related technologies including fuel systems, controls,
air handling, filtration, emission solutions and electrical
power generation systems.
“Cummins is a global leader in power generation and
will be an excellent partner to work with ReliOn as we
continue our global market expansion,” says Gary Flood,
ReliOn’s CEO. “Cummins is committed to assist ReliOn
toward increasing our market visibility and access. The
company will also use its broad capabilities in engineering
and manufacturing to accelerate ReliOn’s efforts to drive
costs down and increase the distribution of our fuel cell
products around the world.”
As part of this investment, Cummins will join the
ReliOn board of directors.
Former GM Executive Joins CellEra Board
CellEra of Israel, a leading developer of cost-effective
Platinum Free Fuel Cell technology, reports that Dr. Alan
Taub, professor of Materials Science and Engineering at
the University of Michigan and former GM Vice President
Global R&D, will be joining its board of directors as an
independent industry expert. Taub is a well known authority
on vehicle propulsion and electrification. He joined GM as
executive director in 2001 and was named vice president in
2009. Taub played a key role in the GM’s fuel cell program,
among the largest and most advanced in the automotive
industry. He is a member of the U.S. National Academy

Announces Three New Journals

W

ith the Journal of The Electrochemical Society at its helm, for close to 110 years
ECS has recognized the need for researchers to publish technical content with a
timely turnaround and have access to resources dedicated to their studies.

Now, to further enhance its mission to encourage research and dissemination of
knowledge, ECS has developed two distinct publication channels for scholarly research:
Electrochemical Science & Technology and Solid State Science & Technology, each to
include a traditional and a rapid-publication journal.
Electrochemical Science & Technology Journals

Solid State Science & Technology Journals

Fundamental and applied areas of electrochemistry,
including experimental and theoretical aspects of
electrodes, interfaces, and devices.

Fundamental and applied areas of solid state science and
technology, including experimental and theoretical aspects
of the chemistry and physics of materials and devices.

w Journal of The Electrochemical Society (JES)

w ECS Journal of Solid State Science and Technology (JSS)

w ECS Electrochemistry Letters (EEL)

w ECS Solid State Letters (SSL)

JES will continue to accept full length manuscripts at a new
website: ecsjournals.msubmit.net. Current lag time of 36
days to first review.

JSS will accept full-length manuscripts at ecsjournals.
msubmit.net. Lag time of 36 days to first review, based
current ECS standards for full-length article journals.

EEL will accept short manuscripts requiring rapid
publication at ecsjournals.msubmit.net. Lag time of 16 days
to first review, based on current ECS standards for rapid
publication journals.

SSL will accept short manuscripts requiring rapid publication
at ecsjournals.msubmit.net. Lag time of 16 days to first
review, based on current ECS standard for rapid publication
journals.

(EEL and ECS Solid State Letters will replace the current rapid
publication title, Electrochemical and Solid-State Letters.)

(SSL and ECS Electrochemistry Letters will replace the current
rapid-publication title, Electrochemical and Solid-State Letters.)

EST Technical Editors and Technical Content Areas
Daniel Scherson (Case Western Reserve University, USA)
Editor
Gerald S. Frankel (Ohio State University, USA)
Corrosion Science and Technology
Thomas F. Fuller (Georgia Institute of Technology, USA)
Fuel Cells, Electrolyzers, and Energy Conversion
Andrew A. Gewirth (University of Illinois, USA)
Physical and Analytical Electrochemistry, Electrocatalysis,
and Photoelectrochemistry
Charles L. Hussey (University of Mississippi, USA)
Electrochemical/Chemical Deposition and Etching
Rangachary Mukundan (Los Alamos National Laboratory, USA)
Sensors and Measurement Sciences
Dennis G. Peters (Indiana University, USA)
Organic and Bioelectrochemistry
John Weidner (University of South Carolina, USA)
Synthesis and Electrochemical Engineering
Martin Winter (Westfaelische Wilhelms University, Germany)
Batteries and Energy Storage
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of Engineering, and served on the
Operating Council for the United
States Council for Automotive
Research. He also is chair for the
Visiting Committee on Advanced
Technology (VCAT) for NIST.
“We are delighted to have Dr.
Alan Taub join our team” said Ziv
Gottesfeld, CEO of CellEra. “His
experience in leading present-day
fuel cell technology from prototype
phase through to millions of miles logged under the hood
will be invaluable to us as we continue to advance and
commercialize our Platinum Free fuel cell technology.”
HySA Launches Solar-to-Hydrogen Pilot Plant
HySA Infrastructure Center of Competence (CoC) in
South Africa has received a 400W state of the art solar-tohydrogen installation from Heliocentris. In addition, the
CoC has a Proton OnSite HOGEN-series PEM electrolyser
that will be integrated into a 6kW solar-to-hydrogen pilot
plant. This large pilot plant is the first of its kind in South
Africa and both of these installations will be used for
training and education purposes in a variety of hydrogenrelated technologies including: fuel cells, energy storage,
energy management and batteries.

SSST Technical Editors and Technical Content Areas
Dennis W. Hess (Georgia Institute of Technology, USA)
Editor
Jennifer A. Bardwell (National Research Council, Canada)
Electronic Materials Processing
Stefan De Gendt (imec, Belgium)
Dielectric Science and Materials
Francis D’Souza (University of North Texas, USA)
Carbon Nanostructures and Devices
Yue Kuo (Texas A&M University, USA)
Electronic and Photonic Devices and Systems
Kailash C. Mishra (Osram Sylvania, USA)
Luminescence and Display Materials, Devices, and Processing

Every ECS journal adds depth to
the ECS Digital Library, and features:
• Targeted research and technical content areas (visit www.electrochem.org).
• Immediate and wide dissemination of content to more than 1,000 academic,
research, and corporate libraries worldwide, as well as individuals.
• No publication charges.

Accepting manuscripts at: ecsjournals.msubmit.net
For more detailed information about ECS journals visit: www.electrochem.org
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Industrial Research. The Infrastructure CoC is led by
Dmitri Bessarabov, who has formerly held positions at
Ballard and AFCC.
The Forefront of Fuel Cell Technology
United Natural Foods (UNFI) of Providence, Rhode
Island, is the U.S.’s largest wholesale distributor of natural,
organic and specialty foods and related products. During
the past three years, the company examined ways to reduce
its energy consumption, leading it to hydrogen fuel cells
as an alternative to the lead-acid batteries that traditionally
power the company’s lift trucks.
UNFI selected Plug Power as the fuel cell manufacturer
for the conversion of
the lift trucks from
the Raymond Corp.
at UNFI’s Sarasota,
F l o r i d a , f a c i l i t y.
Raymond’s research
shows that, as a leadacid battery is used over
the course of a shift,
the voltage drops and
lift truck performance
g o e s d o w n . Wi t h
hydrogen fuel cells,
voltage delivered by
the fuel cell remains
constant until the fuel
is depleted.
Feedback from operators at the UNFI Sarasota facility
has been very positive. Mike Garstka, operations manager
at UNFI, says operators are seeing 10 to 12 hours of
continuous use on the pallet trucks. “That’s a significant

ADVANCED FUEL CELL TECHNOLOGY is published
monthly by Seven Mountains Scientific, Inc., P.O. Box 650,
913 Tressler St., Boalsburg, PA 16827, USA; (814) 4666559, Fax: (814) 466-2777, email: fct@7ms.com, Website:
http://www.7ms.com

The Proton OnSite electrolyser is a PEM system, which
supports the region’s platinum group metals beneficiation
strategy by developing technologies linked to the use of
local resources.
HySA infrastructure is one of three Centers of
Competence setup to develop fuel cells and hydrogen
related technologies in South Africa and is co-hosted by
North-West University and the Council for Scientific and
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improvement compared with the five to seven hours of use
we were seeing with the batteries,” he adds. “Productivity
also has increased because of the short time it takes to refuel
the lift trucks, compared with changing a battery,” Garstka
reports.
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in its effort to conserve energy and reduce waste with
the commissioning of United Technology Corp.’s first
operational large (400kW) fuel cell in the San Fernando
Valley. About 35 people attended the January 9 event at

Fuel Cell Industrial Floor Cleaning Machine
Nilfisk-Advance’s U.S. president and general manager
Jeff Barna recently unveiled the Advance CS7000™
Combination Sweeper-Scrubber Fuel Cell unit at the
ProMat 2013 Expo in Chicago. This is the first fuel
cell-powered industrial combination sweeper-scrubber
and responds to the growing industrial demand for costeffective, alternative fuel solutions.

Rocket Engine Maker Commissions Fuel Cell
Pratt & Whitney Rocketdyne (PWR), a rocket engine
maker based in California, celebrated another milestone
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PWR’s headquarters in Canoga Park, including Los Angeles
City County Councilman Dennis Zine and representatives
from California state assemblyman Bob Blumenfield’s
office; the Los Angeles Department of Water and Power;
and Southern California Gas Co.
The PureCell system is about the size of a school bus,
and is supplying power to the grid at the company’s De
Soto Avenue campus. The PWR fuel cell cost about $3
million installed and qualifies for incentives under the
State’s Self Generation Incentive Program, as well as the
federal investment tax credit which, when combined, can
reduce the project cost by up to 60%.
Operating solely on hydrogen, the Advance CS7000’s
fuel cell is manufactured by Plug Power Inc. of Latham,
New York. Featuring dedicated sweeping and scrubbing
functions, the Advance CS7000 provides one-pass cleaning
power for enhanced cleaning capabilities. Benefits include
full operator shift of cleaning time between refuels; rapid
refuel capabilities with no recharge cycle to enable 24/7
operation; and simple, two-connection setup for easy fuel
cell installation.
The design of Advance’s CS7000 series has resulted in
up to a 50% reduction in fuel costs relative to comparable
models in the marketplace, reduces up to 45% of the LPG
fuel consumption and cost, produces up to 45% less CO2
emissions than other LPG fueled units, increases battery
runtime vs. competitors by 64% and is 100% indoor
emission-free ePower battery operation.
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Ballard Announces Additional SDTC Funding
Ballard Power Systems of Vancouver, Canada, has
been awarded approximately CAN$2.0 million in funding
from Sustainable Development Technology Canada
(SDTC) for a one-year extension to a project that is
furthering commercialization of the company’s fuel cell
power module for use in the transit bus market.
In January 2010, SDTC awarded Ballard up to CAN$4.8
million for a development project under which Ballard has
now completed the design, testing and implementation of
new sub-systems for its FCvelocity™-HD6 power module.
The project has improved durability and reliability of the
power module as well as reducing its cost.
Many of these design improvements were successfully
implemented into the BC Transit fuel cell hybrid bus fleet
in Whistler, British Columbia, leading to improved overall
performance. As a testament to its operation, Whistler’s 20bus fleet has surpassed the 1.7 million mile (threshold for
revenue service to that community), since entering service
in early-2010.

U.S. 8,323,415 (20121204), Fast recycling process for
ruthenium, gold and titanium coatings from hydrophilic PEM
fuel cell bipolar plates, Mahmoud H. Abd Elhamid, Youssef
M. Mikhail, and Richard H. Blunk, GM Global Technology
Operations LLC.
U.S. 8,323,603 (20121204), Desulfurization system
and method for desulfurizing a fuel stream, Chandra C.
Ratnasamy, Jon P. Wagner, R. Steve Spivey, and Hans-Georg
Anfang, Sud-Chemie Inc.
U.S. 8,323,733 (20121204), Method for producing a
membrane comprising micropassages made from porous
material by chemical mechanical polishing, Jean-Christophe
Coiffic and Maurice Rivoire, Commisariat a l’Energie
Atomique (FR) and STMicroelectronics (Crolles 2) SAS (FR).
U.S. 8,323,809 (20121204), Fuel cell electrolyte
membrane with basic polymer, James M. Larson, Phat T.
Pham, Matthew H. Frey, Steven J. Hamrock, Gregory M.
Haugen, and William M. Lamanna, 3M Innovative Properties
Co.
U.S. 8,323,810 (20121204), Proton-conducting
membrane and use thereof, Gordon Calundann, Oemer
Uensal, Brian Benicewicz, and Eugene Scanlon, BASF Fuel
Cell Research GmbH (DE).
U.S. 8,323,840 (20121204), Hydrogen recirculation
apparatus for fuel cell vehicle, Hyun Joon Lee and Yong Gyu
Noh, Hyundai Motor Co. (KR).
U.S. 8,323,841 (20121204), Anode loop observer for
fuel cell systems, Bernhard Baaser and Volker Formanski,
GM Global Technology Operations LLC.
U.S. 8,323,842 (20121204), Fuel cell with anode and
cathode plate temperature difference, Po-Ya Abel Chuang,
Wenbin Gu, and Scott G. Smith, GM Global Technology
Operations LLC.
U.S. 8,323,843 (20121204), Manifold sealing and
corrosion preventive interface plate for a fuel cell stack,
Stephen Raiser and Ralf Lerch, GM Global Technology
Operations LLC.
U.S. 8,323,844 (20121204), Fuel cell operation system
and valve open amount calculation method in the fuel cell
operation system, Naohisa Tsuchiya and Yoshiaki Naganuma,
Toyota Jidosha Kabushiki Kaisha (JP).
U.S. 8,323,845 (20121204), Solid oxide electrolyte fuel
cell plate structure, stack and electrical power generation
unit, Masaharu Hatano, Mitsugu Yamanaka, Fuminori
Satou, Itaru Shibata, Keiko Kushibiki, Naoki Hara, Tatsuhiro
Fukuzawa, and Makoto Uchiyama, Nissan Motor Co., Ltd.
(JP).
U.S. 8,323,846 (20121204), Fuel cell gas distribution,
Paul Alan Benson, Intelligent Energy Ltd. (GB).
U.S. 8,323,847 (20121204), Catalyst for a fuel cell,
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method of preparing the same, and membrane-electrode
assembly and fuel cell system including the same, Alexey
Alexandrovichserov, Chan Kwak, and Si-Hyun Lee, Samsung
SDI Co., Ltd. (KR).
U.S. 8,323,848 (20121204), Membrane-electrode
assembly for fuel cell, preparation method, and fuel cell
comprising the same, Hee-Tak Kim, Hyoung-Juhn Kim, and
Ho-Jin Kweon, Samsung SDI Co., Ltd. (KR).
U.S. 8,323,849 (20121204), Electrolyte membrane
containing a crosslinked polybenzoxazine-based compound
for fuel cell and fuel cell using the same, Seong-woo Choi
and Jung-ock Park, Samsung Electronics Co., Ltd. (KR).
U.S. 8,323,850 (20121204), Direct methanol fuel
cell liquid fuel with water and methanol having specific
electrical resistance and direct methanol fuel cell cartridge,
Makoto Kubota, Motokazu Kobayashi, and Shinji Eritate,
Canon Kabushiki Kaisha (JP).
U.S. 8,323,851 (20121204), Non-permeable low
contact resistance shim for composite fuel cell stacks,
Benno Andreas-Schott, Roger M. Brisbane, and Mahmoud
H. Abd Elhamid, GM Global Technology Operations LLC.
U.S. 8,323,852 (20121204), Ejector and fuel cell
system using the same, Kazunori Fukuma and Satoshi Inoue,
Honda Motor Co., Ltd. (JP).
U.S. 8,323,853 (20121204), Fuel cell stack, Tetsuya
Ogawa and Koji Dan, Honda Motor Co., Ltd. (JP).
U.S. 8,324,415 (20121204), Polymer-zeolite
nanocomposite membranes for proton exchange membrane
fuel cells, Yushan Yan, Brett Holmberg, and Xin Wang, The
Regents of the University of California.
U.S. 8,328,885 (20121211), Fuel reformer burner of
fuel cell system, Hyun-chul Lee, Nobuya Kanamaru, Takami
Higashi, Kang-hee Lee, Doo-hwan Lee, Shigeru Hayashi, and
Noriaki Watanabe, Samsung Electronics Co., Ltd. (KR).
U.S. 8,328,886 (20121211), Fuel processor having
temperature control function for CO shift reactor and
method of operating the fuel processor, Kang-hee Lee,
Soon-ho Kim, Doo-hwan Lee, and Hyun-chul Lee, Samsung
SDI Co., Ltd. (KR).
U.S. 8,329,129 (20121211), Method for preparing
pyrochlore oxide, polymer electrolyte fuel cell, fuel cell
system, and method for producing electro catalyst for fuel
cell, Yasushi Sato, Tamaki Mizuno, and Yuri Seki, JX Nippon
Oil & Energy Corp. (JP).
U.S. 8,329,322 (20121211), Electrode-membraneframe assembly for polyelectrolyte fuel cell, manufacturing
method therefor, and polyelectrolyte fuel cell, Takashi
Morimoto, Hiroki Kusakabe, Toshihiro Matsumoto, Norihiko
Kawabata, and Mitsuo Yoshimura, Panasonic Corp. (JP).
U.S. 8,329,344 (20121211), Electrolytic solution,
Meiten Koh and Akiyoshi Yamauchi, Daikin Industries, Ltd.
(JP).
U.S. 8,329,346 (20121211), Battery having an air
manager with a moving plate valve, Richard Janse van
Rensburg, David M. Blakey, Steven D. Jones, Jerald D. Baldwin
Jr., and Richard A. Langan, Eveready Battery Co., Inc.
U.S. 8,329,347 (20121211), Fuel cell with microtruss
water vapor transport device, Jeffrey A. Rock, Yeh-Hung Lai,
and Gerald W. Fly, GM Global Technology Operations LLC.
U.S. 8,329,348 (20121211), Portable fuel cell power
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source, Gerard F. McLean, Joerg Zimmermann, and Jeremy
Schrooten, Société BIC (FR).
U.S. 8,329,349 (20121211), Fuel cell system and
operating method thereof, Yasuyuki Muramatsu, Yamaha
Hatsudoki Kabushiki Kaisha (JP).
U.S. 8,329,350 (20121211), Fuel cell power generation
system, Alex Lam, British Columbia Hydro and Power
Authority (CA).
U.S. 8,329,351 (20121211), Fuel cell system, Michio
Yoshida and Kenji Umayahara, Toyota Jidosha Kabushiki
Kaisha (JP).
U.S. 8,329,352 (20121211), Fuel cell system using
heat exchanging element, Cheng Wang, Ching-Po Lee, and
Chih-Cheng Chou, Young Green Energy Co. (TW).
U.S. 8,329,353 (20121211), Fuel cell system, Shigeki
Yasuda, Takashi Nishikawa, Hideo Ohara, and Masataka
Ozeki, Panasonic Corp. (JP).
U.S. 8,329,354 (20121211), Ejector and fuel cell
system using the same, Kazunori Fukuma and Satoshi Inoue,
Honda Motor Co., Ltd. (JP).
U.S. 8,329,355 (20121211), Fuel cell separator and
gas diffusion layer, Shigeru Watanabe and Kenichi Oba, NOK
Corp. (JP).
U.S. 8,329,356 (20121211), Fuel cell microporous layer
including particles with a controlled pore size distribution,
Jeanette E. O’Hara, GM Global Technology Operations LLC.
U.S. 8,329,357 (20121211), Battery having fluid
manager and sliding valve with friction reduction members,
John C. Bailey, Eveready Battery Co., Inc.
U.S. 8,329,358 (20121211), Bipolar plate for fuel cell
and fuel cell having the same, Jie Peng, Seung-jae Lee, Taewon Song, and Jae-young Shin, Samsung SDI Co., Ltd. (KR).
U.S. 8,329,359 (20121211), Polymer electrolyte fuel
cell, Atsushi Ohma and Shinji Yamamoto, Nissan Motor Co.,
Ltd. (JP).
U.S. 8,329,766 (20121211), Functional membrane and
production method thereof, and electrolyte membrane for
use in fuel cell and production method thereof, Shigeharu
Takagi, Toshiya Saito, Misaki Kobayashi, Masaru Yoshida,
Tetsuya Yamaki, and Masaharu Asano, Japan Atomic Energy
Agency (JP) and Toyota Jidosha Kabushiki Kaisha (JP).
U.S. 8,329,767 (20121211), Membrane production,
Donald James Highgate, ITM Power (Research) Ltd. (GB).
U.S. 8,329,827 (20121211), Sulfonated block
copolymers having ethylene and diene interior blocks, and
various uses for such block copolymers, Carl Lesley Willis,
Dale Lee Handlin Jr., Scott Russell Trenor, and Brian Douglas
Mather, Kraton Polymers US LLC.
U.S. 8,333,125 (20121218), Environmentally friendly,
energy-economic system for testing fuel cell stacks, YuChing Tsai, Wen-Tang Hong, Hung-Yu Wang, Wei-Ping Huang,
and Ruey-Yi Lee, Institute of Nuclear Energy Research, Atomic
Energy Council, Executive Yuan (TW).
U.S. 8,333,820 (20121218), Forming conductive
features of electronic devices, Mark J. Hampden-Smith,
Toivo T. Kodas, Quint H. Powell, Daniel J. Skamser, James
Caruso, and Clive D. Chandler, Cabot Corp.
U.S. 8,333,909 (20121218), Conductive polymer,
conductive polymer compositions and methods for their
use, Graham Simpson Murray, Bac2 Ltd. (GB).
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U.S. 8,333,911 (20121218), Co-crushed mixture of an
active material and of a conductive material, preparation
methods and uses thereof, Karim Zaghib, Michel Petitclerc,
Patrick Charest, Abdelbast Guerfi, and Martin Dontigny,
Hydro-Quebec (CA).
U.S. 8,333,919 (20121218), Electrolyte supported cell
designed for longer life and higher power, Stephen Couse,
Bloom Energy Corp.
U.S. 8,333,941 (20121218), Spray pyrolysis synthesis
of mesoporous NbRuyOz as electrocatalyst supports in
fuel cells, Plamen Atanassov, Elise Switzer, Datye Abhaya,
Timothy Olson, Daniel Konopka, Svitlana Pylypenko, and
Timothy L. Ward, STC.UNM.
U.S. 8,333,948 (20121218), Carbon nanotube for fuel
cell, nanocomposite comprising the same, method for
making the same, and fuel cell using the same, Chan-Ho
Pak, Hyuk Chang, Sungho Jin, Xiang-Rong Ye, and Li-Han
Chen, The Regents of the University of California.
U.S. 8,334,077 (20121218), Fuel cell system and fuel
cell vehicle, Nobuyuki Kitamura, Toyota Jidosha Kabushiki
Kaisha (JP).
U.S. 8,334,078 (20121218), Fuel cell separator and
method for producing the same, Masayuki Yokota, Fumiaki
Kikui, and Ken Asada, Neomax Materials Co., Ltd. (JP).
U.S. 8,334,079 (20121218), Metastable ceramic fuel
cell and method of making the same, Peter R. Strutt and
Bernard H. Kear, NanoCell Systems, Inc.
U.S. 8,334,080 (20121218), Catalyst for fuel cell, Fumio
Takei, Fujitsu Ltd. (JP).
U.S. 8,334,081 (20121218), Metal alloy catalysts
for fuel cell cathodes, Karen M. Brace, Brian E. Hayden,
Christopher E. Lee, and Thierry Le Gall, Ilika Technologies
Ltd. (GB).
U.S. 8,334,233 (20121218), Catalyst layer-supporting
substrate, method of producing the same and fuel cell, Wu
Mei, Jun Tamura, Mutsuki Yamazaki, and Yoshihiko Nakano,
Kabushiki Kaisha Toshiba (JP).
U.S. 8,334,358 (20121218), Sulfonated poly(arylene
ether) copolymers and related polymer electrolyte
membranes and fuel cells, Inchul Hwang, Ki Yun Cho, Dong
Il Kim, and Ju Ho Lee, Hyundai Motor Co. (KR).
U.S. 8,337,678 (20121225), Electrochemical apparatus,
Hiroyuki Ishikawa, Masanori Okabe, Koji Nakazawa, and Eiji
Haryu, Honda Motor Co., Ltd. (JP).
U.S. 8,337,732 (20121225), Method for fabricating
a polymer electrolyte membrane for a fuel cell, Masato
Aizawa, Hisaaki Gyoten, and Akira Taomoto, Panasonic Corp.
(JP).
U.S. 8,337,806 (20121225), Hydrogen producing
fuel for power generator, Steven J. Eickhoff, Honeywell
International Inc.
U.S. 8,337,939 (20121225), Method of processing a
ceramic layer and related articles, Todd-Michael Striker,
Venkat Subramaniam Venkataramani, and James Anthony
Ruud, General Electric Co.
U.S. 8,337,944 (20121225), Composite multilayer seal
for PEM fuel cell applications and method for constructing
the same, Ronald W. Brush, John Carmelo Basta, and
Crisanto F. del Rosario, Ames Rubber Corp.
U.S. 8,337,984 (20121225), Carrier film for fuel cell
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production process and its production method, Yasumasa
Yukawa and Tamao Okuya, Asahi Glass Co., Ltd. (JP).
U.S. 8,338,028 (20121225), Electrode active material
for power storage device, power storage device, and
electronic and transport devices, Nobuhiko Hojo, Yu
Ohtsuka, Junichi Yoshida, and Toshiki Nokami, Panasonic
Corp. (JP).
U.S. 8,338,035 (20121225), Separator for fuel cell,
Sang Mun Chin, Sae Hoon Kim, Yoo Chang Yang, Chul Ho
Yim, Suk Min Baeck, and Seong Il Heo, Hyundai Motor Co.
(KR) and Kia Motors Corp. (KR).
U.S. 8,338,039 (20121225), Fuel cell, Yuichi Tokita,
Hideki Sakai, Hideyuki Kumita, Ryuhei Matsumoto, Hiroki
Mita, and Taiki Sugiyama, Sony Corp. (JP).
U.S. 8,338,040 (20121225), Fuel cell system and
method of operating fuel cell system, Masaaki Matsusue,
Toyota Jidosha Kabushiki Kaisha (JP).
U.S. 8,338,041 (20121225), Reformer and indirect
internal reforming high temperature fuel cell, Susumu
Hatada, Nippon Oil Corp. (JP).
U.S. 8,338,042 (20121225), Fuel cell system, Shinichi
Makino and Masatoshi Iio, Nissan Motor Co., Ltd. (JP).
U.S. 8,338,043 (20121225), Fuel cell system, Shigeto
Kajiwara and Tomonori Imamura, Toyota Jidosha Kabushiki
Kaisha (JP).
U.S. 8,338,044 (20121225), System and method for
detecting a fuel cell anode gas composition, Milos Milacic,
Falko Berg, Jordan John Masters, and Suriyaprakash
Ayyangar Janarthanam, Ford Motor Co.
U.S. 8,338,045 (20121225), Fuel cell system controlled
in accordance with drive condition of fuel cell, Takafumi
Sarata, Tuneaki Tamachi, Norimasa Yanase, Kazuyoshi
Furuta, and Fumiharu Iwasaki, Seiko Instruments Inc. (JP).
U.S. 8,338,046 (20121225), Fuel cell system, Kazuyoshi
Miyajima, Takatsugu Koyama, and Kuniaki Ojima, Honda
Motor Co., Ltd. (JP).
U.S. 8,338,047 (20121225), Solid oxide fuel cell,
Takafumi Kotani and Naoya Murakami, Mitsubishi Materials
Corp. (JP) and The Kansai Electrical Power Co., Inc. (JP).
U.S. 8,338,048 (20121225), Fuel cell, Arno Mattejat
and Igor Mehltretter, Siemens Aktiengesellschaft (DE).
U.S. 8,338,049 (20121225), Monocrystalline silicon flow
connector and microfluidic system modularly built thereon
for feeding a fuel solution to an energy converting device,
Giuseppe Emanuele Spoto, Roberta Giuffrida, Salvatore
Leonardi, and Salvatore Abbisso, STMicroelectronics Srl (IT).
U.S. 8,338,050 (20121225), Membrane electrode
assembly for fuel cell, Shuichi Suzuki, Jun Kawaji, Yoshiyuki
Takamori, and Makoto Morishima, Hitachi, Ltd. (JP).
U.S. 8,338,051 (20121225), Electrode catalyst for fuel
cell, method for producing the same, and fuel cell using
the electrode catalyst, Hiroaki Takahashi, Yosuke Horiuchi,
Takahiro Nagata, Tomoaki Terada, and Toshiharu Tabata,
Toyota Jidosha Kabushiki Kaisha (JP) and Cataler Corp. (JP).
U.S. 8,338,052 (20121225), Method for manufacturing
a membrane-electrode assembly, with folding process,
Hiroshi Suzuki, Toyota Jidosha Kabushiki Kaisha (JP).
U.S. 8,338,053 (20121225), Conductive sintered body,
conductive member for fuel cell, fuel cell, and fuel cell
apparatus, Tetsuro Fujimoto and Yuuichi Hori, Kyocera Corp.
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(JP).
U.S. 8,338,054 (20121225), Proton transporting
material, starting material thereof, ion exchange membrane,
membrane electrolyte assembly, and fuel cell using the
same, Yuichiro Haramoto, Kohei Shiramizu, and Masashi
Oota, University of Yamanashi (JP) and Toppan Printing Co.,
Ltd. (JP).
U.S. 8,338,055 (20121225), System and method for
electrochemical energy conversion and storage, Grigorii Lev
Soloveichik, General Electric Co.
U.S. 8,338,056 (20121225), Tubular fuel cell, Masahiro
Imanishi, Haruyuki Nakanishi, Shigeaki Murata, Hirokazu
Ishimaru, Yuichiro Hama, and Yoshihisa Tamura, Toyota
Jidosha Kabushiki Kaisha (JP).
U.S. 8,338,057 (20121225), Gaskets for fuel cells, Peter
David Hood and Simon Edward Foster, Intelligent Energy Ltd.
(GB).
U.S. 8,338,058 (20121225), Separator for fuel cell
having intermediate layer and method for manufacturing
same, Fumiaki Kikui, Neomax Materials Co., Ltd. (JP).
U.S. 8,338,059 (20121225), Hybrid membraneelectrode assembly with minimal interfacial resistance and
preparation method thereof, Sang Hyun Lee, Hyuk Nyun Kim,
Go Young Moon, Ha Chull Chung, Kyoung Il Park, and Seong
Min Song, LG Chem, Ltd. (KR).
U.S. 8,338,328 (20121225), Electrolytic solution and
electrochemical device, Kengo Makita, Sony Corp. (JP)

Catalysts used at the moment contain expensive precious
metals such as platinum and palladium which are finely
distributed on ceramic plates. The SusFuelCat project aims

RESEARCH AND DEVELOPMENT

Iron-Based Catalyst Developed for Fuel Cell
Scientists at the Pacific Northwest National Laboratory
have developed the first iron-based catalyst that can convert

Producing Hydrogen from Wet Biomass
The European research project SusFuelCat aims to
improve the process of extracting hydrogen from wet
biomass. Prof. Dr. Bastian Etzold, junior professor for
Catalytic Materials at the Excellence Cluster Engineering
of Advanced Materials at Friedrich-Alexander-Universität
Erlangen-Nürnberg (FAU), is responsible for initiating
and co-ordinating the international project. The European
Union will fund SusFuelCat from 2013 for a period of four
years with €3.5 million.
At the moment, hydrogen can only be extracted from
biomass (compostable material) using large amounts of
energy. For example, wet biomass must be dried intensively
before it can be processed. For SusFuelCat, researchers are
using Aqueous Phase Reforming (APR) as an alternative to
the drying process. In this method, the wet biomass comes
into contact with a catalyst. The chemical reactions break
down the material and release almost pure hydrogen.
The key to making the process more efficient are the
catalysts. If the researchers can optimise the catalysts,
they can increase the sustainability of the entire process.

to reduce the amount of precious metals or replace them
with other metals without affecting the efficiency of the
APR process. Carbon-based materials such as nano tubes or
activated carbon could be used as carriers as they promise
long-term stability and environmentally-friendly recycling
of the metals.

hydrogen directly to electricity for more affordable fuel
cells.
“A drawback with today’s fuel cells is that the platinum
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they use is more than a thousand times more expensive
than iron,” said chemist R. Morris Bullock, who lead
the research. Bullock’s team at the Center for Molecular
Electrocatalysis has been developing catalysts that use
cheaper metals such as nickel and iron. Along with chemists
Tianbiao Liu and Dan DuBois, Bullock developed their
catalyst based on the molecule hydrogenase which uses
iron to split hydrogen.
In order to get the results they wanted, the catalyst
has to be able to split the hydrogen atom into all of its
parts. One hydrogen molecule is made up of two protons
and two electrons and the catalyst would need to separate
the protons, sending it away to be caught by a molecule
called a proton acceptor. In a fuel cell, this acceptor would
be oxygen. The team determined the shape and size of the
catalyst and also tested different proton acceptors. With
iron in the middle, arms hanging like pendants around the
edges, draw out the protons.
With the design down, the team then measures how fast
the catalyst could split molecular hydrogen. Their best time
was about two molecules per second, thousands of times
faster than the closest, non-electricity making iron-based
competitor. The catalyst could also efficiently produce
energy at around 160 to 220mV, similar in efficiency to
most commercially available catalysts.
Making Hydrogen Using Artificial Leaves
Scientists at the University of East Anglia in the U.K.
are beginning a project to make hydrogen by copying the
photosynthesis process used by leaves. Lead researcher
Professor Julea Butt, from UEA’s School of Chemistry and
School of Biological Sciences, explained that the system
will involve placing tiny solar panels on microbes. These
will harness sunlight and drive the production of hydrogen,
from which the technologies to release energy on demand
are well-advanced. “We imagine that our photocatalysts
will prove versatile and that with slight modification they
will be able to harness solar energy for the manufacture of
carbon-based fuels, drugs and fine chemicals.”
The research will be undertaken with colleagues from
the University of Leeds and the University of Cambridge.
It is funded by the Biotechnology & Biological Sciences
Research Council (BBSRC).
The BBSRC’s strategy is currently to promote the
commercialization of biorenewables technologies, which
include using plants, bacteria, algae and fungi as non-fossil
sources of energy. The Council already funds research into
making biofuels such as miscanthus and willow more stress
resistant.
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PRODUCT NEWS
Fuel Cell-Powered H-ROVER
Users control the H-ROVER via their smartphone,
tablet or PC, viewing a real-time video feed from its
LED-equipped Bluetooth video camera. Instead of
conventional batteries, the vehicle comes with two of
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To use the $229 PowerTrekk, you also have to purchase
a $4 PowerTrekk Pukk. Once you add a small amount of
water (about half a shot), and add a one-time-use Pukk,
the latter will immediately begin separating the hydrogen
from the water, using it as fuel to charge your handset.
Each Pukk will produce 2.5W at 5V, which is good for
about one full iPhone charge. If there is electricity available,
however, you can also charge the separate internal battery
in the PowerTrekk so it can power your phone later on.
For more information, visit www.powertrekk.com.

UPCOMING EVENTS
Meetings and Symposia
February 27-March 1 – Battery Japan 2012, 4th International
Rechargeable Battery Expo, Tokyo Big Sight, Tokyo, Japan.
Includes battery materials/components, rechargeable
batteries, equipment for R&D and manufacturing rechargeable
batteries and capacitors.
Info: Visit www.batteryjapan.jp.en/

Horizon’s HYDROSTIK PRO hydrogen gas-absorbing
metal hydride cartridges – these are in turn refilled using
the included HYDROFILL PRO desktop hydrogen station,
which extracts hydrogen from water stored in an integrated
reservoir.
For more information, visit www.horizonfuelcell.com.
Powertrekk Charger to Be Released in Spring
The PowerTrekk phone charger is slated to finally come
to the U.S. at the end of this quarter.

March 10-15 – Internal Battery Association Conference, Hotel
Catalonia Rambia, Barcelona, Spain.
Offers a blend of battery science and technology
and serves as a specialized forum for the discussion of
interdisciplinary battery research and development.
Info: Visit www.icmab.csic.es/iba2013/.
March 11-14 – 30th International Battery Seminar & Exhibit,
Broward County Convention Center, Ft. Lauderdale, Florida.
Ideal for battery and small fuel cell manufacturers,
users, OEMs, product designers, component, equipment
and material suppliers, applications engineers, marketing
analysts, patent attorneys, investors and those interested
in the battery and small fuel cell industries.
Info: Thomas M. Devita, Seminar Coordinator, Florida
Educational Seminars Inc., 2300 Glades Road, Suite 260W,
Boca Raton, FL 33431, phone: (561) 367-0193, fax: (561)
367-8429, or visit www.powersources.net.
April 15-16 – Battery Congress 2013, MSU Management
Education Center, Troy, Michigan.
		
Provides a forum for engineers, manager, scientists,
academic researchers, and industry to exchange advances in
battery technology and applications management systems.
Dedicated to the research integration of new batteries into
vehicles and other energy systems.
		
Info: Visit http://batterycongress.org.
April 16-18 – FDFC2013: 5th International Conference
on Fundamentals and Development of Fuel Cells,
Kongresszentrum, Karlsruhe, Germany.
		
Focuses on fuel cells and electrolyzers. Includes
advances in materials, single cells, stacks and system
development, as well as patent issues such as fuel cell
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diagnosis, power processing and control, characterization
of MEA upon operation/aging.
		
Info: Visit http://fdfc2013.eifer.uni-karlsruhe.de.
April 30-May 1 – Next Generation Batteries 2013, Venue
Hilton Boston Back Bay, Boston, Massachusetts.
		
Breakthroughs in new battery chemistries, electrode
and electrolyte materials paved the road for a market with
unlimited potential. Will Li-ions deliver the power, energy,
cost and safety in commercially available systems? Or is
the future somewhere beyond lithium-based chemistries? A
panel of experts in battery materials, systems design and
integration, manufacturing and commercial applications
examine emerging issues underlining this pivotal time in
the industry.
		
Info: The Knowledge Foundation 2193 Commonwealth
Ave. #398, Boston, MA 02135-3853, phone: (617) 232-7400
Fax: (617) 232-9171, or visit: www.knowledgefoundation.
com.
May 6-8 – Battcon, Disney’s Contemporary Resort, Lake
Buena Vista, Florida.
		
Noncommercial, technical event for storage battery
users from the power, telecom, UPS and other industries.
End-users, engineers, battery and battery test equipment
manufacturers, installers, and standards and safety experts
gather to discuss storage battery innovations and solutions
for existing systems; everyday applications; technical
advances; and industry concerns. A trade show features
storage power related vendors.
		
Info: Jennifer Stryker, Albercorp, 3103 N. Andrews
Ave. Ext., Pompano Beach, FL 33064, (954) 623-6660 ext
23806, or visit www.battcon.com.
May 29-30 – 3rd Israeli Power Sources, Batteries, Fuel Cells,
Smart-Grid & EV Conference, Daniel Hotel, Herzelia, Israel.
		Brings together participants from leading private and
public companies, start-ups, investors, academics and
businesses to discuss batteries, fuel cells, power sources,
smart-grid and EVs.
		
Info: Visit http://www.sdle.co.il.
June 10-12 – Electric Drive Transportation Association
Conference and Annual Meeting, Washington Marriott
Wardman Park, Washington, DC.
		Provides in-depth, leading-edge information to promote
the discussion and development of electric drive technology
and power sustainable transportation. Includes electric,
extended range electric, plug-in hybrids, hybrids and fuel
cell vehicles. Ideal for academic, government, and industry
leaders interested in the technical, policy and market
challenges. Hundreds of exhibits are anticipated. Ride,
drive and charge the latest battery, plug-in hybrid, and fuel
cell electric drive vehicles, bikes and scooters.
		
Info: Visit www.electricdrive.org.
June 26-27 – IFBF: The International Flow Battery Forum,
Venue TBA, Dublin, Ireland.
		
Promotes the latest developments in flow battery
science, technology, and deployment; and flow batteries as
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a modern and effective electrical energy source.
		
Info: Visit www.flowbatteryforum.com.
July 12-15 – Hydrogen and Fuel Cells Conference 2013,
Silverado Resort and Spa, Napa Valley, California.
Includes hydrogen production and materials; materials
for hydrogen storage; fuel cell research and development;
hydrogen and fuel cell applications; and hydrogen safety
engineering.
Info: Visit http://www.zingconferences.com/ index.cfm
?page=conference&intConferenceID=109&fSignup=1&CFID
=2267227&CFTOKEN=97972260.
September 1-4 – 4 th International Microbial Fuel Cell
Conference, Cairns, Queensland, Australia.
Organized by Pennsylvania State University (USA),
Gwangju Institute of Science and Technology (Korea), and
Wageningen University/WETSUS (The Netherlands) and
includes all microbial electrochemical technologies.
Info: Visit www.mfc4.com.au.
September 10-13 – 15th Asian Battery Conference, ShangriLa Hotel, Singapore, China.
Industry C-Level executives, marketers, technical staff
and sales teams discuss new and emerging technologies,
understand future directions, meet new suppliers, conduct
business and network with industry peers.
Info: Visit www.conferenceworks.com/au/15abc/.
November 17-20 – EVS27, Venue TBA, Barcelona, Spain.
Includes planetary sessions, oral sessions in parallels,
poster sessions, exhibition, Ride&Drive, and projects
dissemination. See the latest battery, hybrid and fuel cell
electric vehicles available on the market, prototypes and
infrastructures for the electric vehicles as well as all types
of components.
Info: Visit www.evs27.org.
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