Scott Slyfield fuels a forklift using the Hyhauler Plus which con-
verts water to hydrogen. See story below.

AROUND THE INDUSTRY

Device Turns Water into Hydrogen Fuel

The new Hyhauler Plus at Robins Air Force Basein
Georgia converts water into hydrogen using an onboard
electrolyzer. The relatively lightweight — about 9,5001b —
trailer-mounted system can produce 2kg of hydrogen per
day and store up to 40kg in 20 carbon fiber-wrapped,
fiberglass-coated tanks.

The Quantum Technologies-produced trailer was
delivered to Robinson May 14 and will serveasthe primary
hydrogen source until the base’'s permanent, fixed station
is completed in December.

The Hyhauler Plus was developed under Army
specifications for deployment to forward locations. The
unit clearly satisfies the Air Force's alternative energy
objectives, says Mike Mead, head of APTO.

NanoDynamics Names Ruberto President
NanoDynamics Energy Inc. of Buffalo, New York,
has named John Ruberto as president. He will be
responsible for the commercialization of the company’s
Revolution™ micro-tubular solid oxidefuel cells.

Ruberto most recently served at Applied Nanotech as
Sr.V.P. of programs, expanding the company’sintellectual
property portfolio, backlog and revenue generation. Prior
to that he was president of power at Eagle Picher.

“Ruberto joins our team at an exciting point in the
company’shistory, aswemoveinto applying our solid oxide
fuel cell technology’s unique capabilities against viable
market applications,” says Keith Blakely, CEO of
NanoDynamics. “His extensive experience overseeing
strategic growth in both commercial and military markets
will be agreat resource for our organization.”

MTI Micro Expands Operations Into China

MTI MicroFuel Céllslnc., the devel oper of Mobion®
off-the-grid portable power solutions, will expand its
operations into China with the opening of a new
representative office in Shanghai. The new office will
facilitate MTI s efforts to develop relationships with
manufacturersand low-cost component suppliersin China.

“Expanding our operationsin Chinaisanimportant step
in achieving manufacturing readiness,” says Peng Lim,
chairman and CEO of MTI.

The opening of the office follows the company’s
appointment of new businessrepresentativesin Koreaand
Japan. The China office will also work to develop new
partnerships and help strengthen ongoing OEM
relationships. MTI hopes to sign a contract with a low-
cost manufacturing partner by the end of this year.

Verizon Earns Award for Fuel Cell Facility

Verizon has earned the U.S. government's Energy
Star Award for operating the nation’s largest fuel cell site
of itskind —a call-switching center in Garden City, New
York. In operation since 2005, the facility uses seven fuel
cellsfrom UTC Power of South Windsor, Connecticut. Each
generates 200kW per hour, enough to supply 400 single-
family households.

The existing commercial power grid, fuel cells, and
existing Verizon backup power work together to meet the
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facility’s operational needs. Natural gasis piped in from
local gas company Keyspan to obtain the hydrogen atoms.
Thenatural gasisnot burned. Instead, the hydrogen atoms
are detached from the gas as it is fed into each fuel cell,
and then combined with oxygen atoms from the air to
generate direct current electrical power.

When all seven fuel cells are activated, this system
provides 80% of the facility’s power load. Heat and water
are then removed from each cell, and the direct current is
converted to alternating current electricity for use in the
building. Waste heat created by the fuel cells generates
75% of the energy to heat the facility and one-third for
cooling.

DMFCC Receives Order for Formic Acid Cartridges
VIASPACE Inc.’s Direct Methanol Fuel Cell Corp.
(DMFCC) subsidiary hasreceived an order from Lynntech
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Inc. of College Station, Texasto design and produceformic
acid fuel cell cartridges.

Thiswork isunder aU.S. Army devel opment contract
in which the Army plans to use Lynntech’s fuel cell
combined with technology developed at Vanderbilt
University to create afuel cell system that hasaminimum
of moving parts and support structure to produce the
compl ete power supply.

“Our design team will design the fuel cell cartridge,
pouch, and valve for a formic acid fuel cell, which will
involve selection and testing of new materials suited to
formicacid,” saysDr. Carl Kukkonen, CEO of VIASPACE
and DMFCC. “Formic acid is one of the liquids covered
by our extensive license on fuel cell patents from Caltech,
anditisalso oneof thetypesof fuel cellsrecently approved
by the Department of Transportation for crew and
passengers to carry on board commercial aircraft.”

DuPont and SFC Develop Portable Power System

TheM-25 portablefuel cell, which combines DuPont’s
direct methanol technology with SFC Smart Fuel Cell AG's
commercially proven fuel cell systems, products, and
integration expertise, has been deployed for itsfirst limited
useinthefield for the U.S. Army.

TheM-25isupto 80% lighter than conventional power
sources, yet is capable of powering a wide range of
soldier equi pment, such ascommunication and navigation
equipment. In addition, it delivers quiet and continuous
energy, and offers independent stand alone function such
as remote area battery charging and power.

“TheM-25 could revol utionize wearabl e portabl e power
sourcesin thefield by extending soldier-mission timesto
72 hours and beyond,” says Col. Richard Hansen, project
manager, Soldier Warrier, U.S. Army.

Ceci Becomes Power Air CEO

The board of directors at Power Air Corp. of
Livermore, California, hasnamed Donald Ceci,VP of sales
and marketing, asthe company’s new president and CEO.
Ceci will replace H. Dean Haley, Power Air’s chairman,
COO and acting CEO.

“Ceci has intimate knowledge of our technology,
competitors, markets, target products, personnel and
operations. I’'m delighted to be turning the helm over to
him and expect that he will have marked impact on the
ongoing success of our company,” says Haley.

Prior to joining Power Air, Ceci spent over 20 years
overseeing and directing sales and marketing activitiesfor
IBM, Philips, Comdisco, Ricoh and Ballard Power Systems
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Inc. As director of sales at Ballard, he built the sales and
service organizations required to support the
commercialization of transportation and power generation
fuel cell powered systems that were being developed by
the company.

CMR Fuel Célls Signs MoU with Asian ODM

CMR Fuel CellsPlc of Cambridge, U.K. hassigned a
memorandum of understanding with Asian Original Design
Manufacturer to co-develop afuel cell charger system for
notebook computers. Per the agreement, the companies
will work together in the design and devel opment of astand-
aone, hybrid direct methanol fuel cell charger intended for
consumer use.

CMRisalong-term member of Intel’s Extended Battery
Life Working Group which focuses on realizing an eight
hour working day away from mains el ectricity.

Sharp Achieves Higher Power Density for DMFCs

Sharp Corp. has achieved a 0.3W/cc power density
for direct methanol fuel cells for mobile equipment. The
use of thistechnology can makeit possibleto develop fuel
cells that have almost the same volume but a longer
continuous-use lifespan than Li-ion batteries, which are
the main type currently in use.

Giving special attention to the power generation part’s
stack structure, Sharp has devel oped the three-dimensional
highly integrated stack structure through the use of thin
cells made by microfabrication. This structure can be
created by the alternate lamination of reed-shapedthin cells
arranged in paralel at fixed intervals and reed-shaped
(porous) spacers, with the cells and spacers running
perpendicular to each other likeagrid. With thisstructure,
uniform and continuous spaces are secured, making it
possible to increase the cell surface area per unit volume
and smoothly circulate theair that isone of the sourcesfor
power generation.

HydraStax Receives Order for 500 Fuel Cells

American Security Resources Corp. subsidiary Hydra
Fuel Cell Corp. has received an order for 500 HydraStax
fuel cellsfrom Personalized Power Systems, aBocaRaton,
L ouisiana-based residential generator dealer.

Jim Twedt, president and CEO of Hydra says the
company now has abacklog of over $11,000,000, and this
highlightsthe viability of fuel cellsasan alternative power
source. “ Thisorder isfurther evidence of the significance
fuel cellswill have in freeing Americafrom hydrocarbon
dependence in electric generation,” he commented.

Quantum Awarded Powertrains Contract

Quantum Fuel Systems Technol ogies Worldwide Inc.
of Irvine, California, has been awarded a contract by
EDAG Engineering + Design AG to develop advanced
hybrid vehicle powertrains for the Future Steel Vehicle
program sponsored by World Auto Steel, the automotive
group of the International Iron and Steel Institute (11Sl).

Quantum will design, analyze, and develop hybrid
vehicle powertrain architectures, i.e., advanced plug-in
hybrid electric vehicles and hydrogen fuel cell hybrid
vehicles. Quantum will work with Advanced Lithium
Power Inc. of Vancouver, British Columbia, Canada, to
develop the advanced Li-ion battery system and controls
for each of the vehicle architectures.

Sony Debuts Palm-Sized Fuel Cell

At the Small Fuel Cells 2008 conference in Atlanta,
Georgiain May, Sony debuted its palm-sized fuel cell with
atiny frame measuring just 50 x 30mm.

Sony’s fuel cell uses methanol as its main source of
fuel, and uses a regulator or a pump in controlling fuel
supply, making it an active fuel cell system. In spite of the
apparent dependence on methanol though, the device has
a hybrid design and is equipped with an auxiliary Li-ion
battery, DMFC array, and a control circuit, aside from the
previously mentioned fuel regulator. It exhibits a hybrid
mechanism — the primary source of fuel is supplemented
with the power coming from theli-ion battery.

Sony’sfuel cell prototype can copewith mobiledevices
rising peak powerswith its maximum instant output of 3W.
Sony didn’t give more details about the device, although
the fuel cell can reportedly power 14 hours of 1-seg TV
viewing using just 10ml of methanol.
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Panasonic EV to Double Fuel Cell Output

The Yomiuri Shimbun reports that Panasonic EV
Energy Co. plans to double production of fuel cells for
hybrid carsto 1 million unitsannually by 2011.

The company, formed jointly by Toyota Motor Corp.
and Matsushita Electric Industrial Co. to develop and
produce hybrid car batteries, will ramp up output at itsplant
in Kosai, Shizuoka Prefecture, Japan. It alsoisconsidering
building anew factory in the Tohoku region.

The firm plans to build another factory in Kosai to
begin mass production of Li-ion batteriesin 2010, in line
with the expected market entry of plug-in hybrid cars.

Proton Motor Receives Innovation Award

Proton Motor of Puchheim, Germany, recently
received the Bavarian Innovation Award for itstriple-hybrid
drive. During an event in the hall of the Bavarian State
Chancellery, Proton Motor’'s CEO Felix Heidelberg
received the award from Prime Minister Beckstein. The
award isone of the most highly remunerated in Germany.

Among more than 100 nominations, Proton Motor’s
triple-hybrid technology was chosen as one of the best of
11 proposals. Thistechnology offersa30% to 60% energy
savingsfor stop-and-go operated vehicles such asfork lift
trucks or city buses. The control of optimum energy flow
between fuel cell, battery and super capacitor is achieved
by an intelligent power management. The braking energy
accumulated while stopping is saved in the storage systems
battery and super capacitor and can be used on demand.

SymPowerco’s Fuel Cell Hybrid Prototype
SymPowerco Corp. of Las Vegas, Nevada, has
released devel opment details of its prototype fuel cell and

hybrid power systems. The systems are located in the
laboratories of the Mechanical and Aerospace Engineering
Department at Carleton University in Ottawa, Canada.
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The 5W fuel cell stack consists of a series of five
flowing electrolyte direct methanol fuel cellsthat provide
power to a hybrid power system. The fuel cell stack
mai ntai nsthe charge on the power system’s batterieswhile
the batteries supply power to avariableload. Thefuel cell
subsystems include the methanol and electrolyte
recirculation and control systems and asecondary fuel cell
that removes methanol from the recirculating electrolyte.

Also included in the fuel cell system is an advanced
System Control and Data Acquisition (SCADA) system
designed exclusively for SymPowerco’sfuel cell program.
The SCADA system has sufficient capability for all
anticipated phases of the program and will serve as the
basis of the company’s commercial SCADA designs.

European Council Adopts JTI Regulation

TheIndustry Grouping of the Joint Technology Initiative
on Fuel Cells and Hydrogen, New Energy World IG, has
adopted the Council Regulation creating the Fuel Cell and
Hydrogen Joint Technology Initiative (FCH JTI). The
regulation was adopted on May 30 by the European Unions
Competitiveness Council .

Between 2008 and 2017, the FCH JTI will have a
budget of ¢1 billion with investment shared by its two
founding members, the European Commission and NEW
|G The FCH JTI will run until 2017 and will drive the
technology towards commercialization in the next decade.

Further details on the content of the JT1 program and
structure are expected at the official launch during the
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General Stakeholders Assembly in Autoworld in Brussels
on October 14th and 15th.

EU to Research Fuel Cells, Hydrogen

In June, European governments agreed to spend 470
million ($731 million) developing fuel cellsand hydrogen
technology for cars, reports the Associated Press.

Car and energy companies such as Daimler AG and
Royal Dutch Shell PLC are expected to match or exceed
the EU funding for the six-year research project that should
speed up research and make cleaner cars a commercial
reality between 2010 and 2020.

The EU says hydrogen cars could cut the amount of
oil used by road transport by 40% by 2040 and halve carbon
emissions by 2050.

“The break-even point could be most likely reached
between 2025 and 2035,” it said. “ European industry needs
additional stimulationtoinvest inthetechnology.”

Hydrogen-powered fuel cellsarein limited usein place
of fossil fuels, but they are neither efficient nor inexpensive
enough for widespread use.

Heliocentris Granted Service Contract by Ballard

Fuel cell integrator Heliocentris Fuel CellsAG of Berlin,
Germany, has a new agreement with strategic partner
Ballard Power Systems (Canada), aworld leader in clean
energy fuel cell products. Under this new agreement
Ballard has transferred the post-warranty technical
customer service for its Nexad power modules to
Heliocentris.

Ballard has granted Heliocentris worldwide rights to
operate as the technical customer service provider for
Ballard’s Nexaa power modules. Heliocentris will be the
contact point for all previous and new customers, both
industrial and academic, throughout the world.

“This arrangement is validation of our servicing
capabilities based on more than 10 years experience in
marketing fuel cell systems,” said Dr. Henrik Colell, CEO
of Heliocentris Fuel CellsAG.

Oorjapac Fuel-Cell Battery Charging System

FMC Technologies Automated Systems has
successfully implemented an onboard methanol -based fuel -
cell battery charging system on an automated guided vehicle
Thesystem, OorjaProtonics OorjaPac, chargesthe battery
while the vehicleisin operation and when it is parked.

OorjaPac provides greater AGV utilization and
improved operational productivity through the elimination
of downtime needed for charging or battery swapping.

Operating results showed that only five gallons of methanol
were needed to power the AGV for 24 hours. When
refueling isrequired, it takes less than three minute.

FMC Technol ogies continues to work on other green
solutionsfor itsAGV customers, including acurrent project
in which FMC is installing a 12-vehicle AGV system
powered by hydrogen- based fuel cells.

Canon Applies for Camera Fuel-Cell Patent

PC Magazine reports that Canon has applied for a
fuel cell patent for its DSLR camera, the technology of
which could be used for other portable devices as well.

The patent applied for addresses some of the most
problematic issues with fuel cells, including fluctuating
current and uneven gas densities.

Canon will create not a one fuel cell system, but a
systemwith multiplefuel cells. Thefuel cellshavedifferent
voltage outputs which can be matched depending upon the
requirements of the device, hence creating the perfect
voltage for a gadget.

U.S. FUEL CELL PATENTS

Compiled by Eddie T. Seo
email: etseo@netway.net
Littleton, CO

Official Gazette, Volume 1330 (May 2008)

U.S. 7,367,349 (20080506), Method for opening tank
shut-off valves in gas feeding systems with connected
tanks, Jurgen Thyroff, GM Global Technology Operations,
Inc.

U.S. 7,367,360 (20080506), Integrated piping plate,
machining method for same, machining apparatus for
same, and machining equipment for same, Haretaro Hidaka
and Michio Tsukamoto, Mitsubishi Heavy Industries, Ltd.
{JP).

U.s. 7,367,996 (20080506), Heat transfer
optimization in multi shelled reformers, Lawrence G.
Clawson, Mark R. Hagan, Chunming Frank Qi, and William
F Northrop, Nuvera Fuel Cells, Inc.

U.S. 7,368,068 (20080506), Sulfonic group-
containing polyarylene block copolymer, process for
production thereof, solid polymer electrolyte and proton
conductive membrane, Takashi Okada, Mayumi Shinoda,
Kimihiko Yoshii, Yousuke Konno, Toshihiro Otsuki, and Kohei
Goto, JSR Corp. (JP).

U.S. 7,368,095 (20080506), Composite oxide for
solid oxide fuel cell and method for preparation thereof,
Fumio Munakata, Kenji Furuya, Masaharu Hatano, Yoshinori
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Fujie, and Manabu Suhara, Seimi Chemical Co., Ltd. (JP).

U.S. 7,368,190 (20080506), Miniature biological fuel
cell that is operational under physiological conditions,
and associated devices and methods, Adam Heller,
Nicholas Mano, Hyug-Han Kim, Yongchao Zhang, Fei Mao,
Ting Chen, and Scott Calabrese Barton, Abbott Diabetes
Care Inc.

U.S. 7,368,191 (20080506), Electrode array for use
in electrochemical cells, Marc D. Andelman and Jon
Zulkiewicz, Biosource, Inc.

U.S. 7,368,192 (20080506), Method and apparatus
for hydrogen detection and dilution, William H. Pettit,
Steven G. Goebel, and Frederick T. Wagner, General Motors
Corp.

U.S. 7,368,193 (20080506), Temperature-based
vehicle wakeup strategy to initiate fuel cell freeze
protection, Kurt Osborne, Milos Milacic, William
Sanderson, Fred Brighton, Jon Beasley, Donald Franks, and
Richard Scholer, Ford Motor Co.

U.S. 7,368,194 (20080506), Fuel processor
feedstock delivery system, Anthony J. Dickman, David J.
Edlund, and William A. Pledger, IdaTech, LLC.

U.S. 7,368,195 (20080506), System and method for
early detection of contaminants in a fuel processing
system, David J. Edlund and William A. Pledger, IdaTech,
LLC.

U.S. 7,368,196 (20080506), Cold start pre-heater
for a fuel cell system, Dirk M. Wexel and Ralph T. J.
Hobmeyr, General Motors Corp.

U.S. 7,368,198 (20080506), Polymer nanocomposite
membrane and fuel cell using the same, Hae-kyoung Kim,
Jae-sung Lee, Chang-houn Rhee, and Hyuk Chang, Samsung
SDI Co., Ltd. (KR).

U.S. 7,368,199 (20080506), Fuel cell stack, Yoshinori
Wariishi and Narutoshi Sugita, Honda Motor Co., Ltd. (JP).

U.S. 7,368,200 (20080506), Composite polymer
electrolyte membranes and electrode assemblies for
reducing fuel crossover in direct liquid feed fuel cells,
Yimin Zhu, Ruiming Zhang, Nona DeCastro, Bogdan Gurau,
and Sharon Blair, Tekion, Inc. (CA).

U.Ss. 7,368,513 (20080506), Water-soluble
electrically insulative composition, modifications, and
applications thereof, Wyatt B. Orsbon, Rex A. Hodge, and
Rolf R. Becker, SemGreen, LP

U.S. 7,371,334 (20080513), Cooling agents for
cooling systems in fuel cell drives containing azole
derivatives, Bernd Wenderoth, Stefan Dambach, Ladislaus
Meszaros, and Uwe Fidorra, BASF Aktiengesellschaft (DE).

U.S. 7,371,476 (20080513), Fuel cell system and
related control method, Takeshi Aso, Nissan Motor Co.,
Ltd. (JP).

U.S. 7,371,477 (20080513), Exhaust gas processing
device for fuel cell, Akio Yamamoto, Kazunori Fukuma,
Takatsugu Koyama, Hideo Numata, and Masahiro
Matsutani, Honda Motor Co., Ltd. (JP).

U.S. 7,371,479 (20080513), Method for fullerene
derivative and the fullerene derivative proton conductor
and electrochemical device, Berthold Nuber, Sony Corp.
{P).

U.S. 7,371,480 (20080513), Silica sol composition,

membrane electrode assembly with proton-exchange
membrane, and fuel cell, Michio Ono, Koji Wariishi, Kimiatsu
Nomura, and Wataru Kikuchi, FUJIFILM Corp. (JP).

U.S. 7,371,481 (20080513), Electrode having
macropores and micropores therein, Laurie S.
Mittelstadt, Patricia A. Beck, Yoocham Jeon, and Alfred I-
Tsung Pan, Hewlett-Packard Development Co., LP

U.S. 7,373,819 (20080520), Stress sensitive humidity
sensor based on a MEMS structure, Kevin J. Engler and
Jamie W. Speldrich, Honeywell International Inc.

U.S. 7,374,332 (20080520), Method, device and
system for mixing liquids, Kusunoki Higashino, Yasuhiro
Sando, and Nobuhisa Ishida, Konica Minolta Holdings, Inc
{JP).

U.S. 7,374,398 (20080520), Automotive compressor,
Paolo Marchese, Fabio Pesola, Dario Caenazzo, and Paolo
Delzanno, CRF Societa Consortile per Azioni (IT).

U.S. 7,374,591 (20080520), Method for starting a
gas generating system, Marc Sommer and Bernhard Vogel,
Daimler AG (DE).

U.S. 7,374,832 (20080520), Direct methanol fuel cell
system, portable electronic appliance, and method of
detecting an amount of liquid fuel remaining in direct
methanol type fuel cell system, Hirohisa Miyamoto, Norihiro
Tomimatsu, and Nobuo Shibuya, Kabushiki Kaisha Toshiba
JP).

U.S. 7,374,833 (20080520), Device for a fuel cell
supply, Manfred Stute, DaimlerChrysler AG (DE).

U.S. 7,374,834 (20080520), Gas flow panels
integrated with solid oxide fuel cell stacks, John R.
Jewulski, Kevin Krist, Chakravarthy Sishtla, Joe Pondo,
Randy Petri, and Dave Goodwin, Gas Technology Institute.

U.S. 7,374,835 (20080520), Fuel cell element, Kevin
Kendall (GB) and Caine Finnerty.

U.S. 7,374,836 (20080520), Fuel cell apparatus,
Satoshi Mogi and Masaaki Shibata, Canon Kabushiki Kaisha
{P).

U.S. 7,374,837 (20080520), Liquid electrochemical
cell stacks and manufacturing methods for same, Paul
Osenar, Paul Sabin, Mohammad Enayetullah, and Richard
M Formato, Protonex Technology Corp.

U.S. 7,374,838 (20080520), Electrochemical fuel cell
with fluid distribution layer having non-uniform
permeability, Emerson R. Gallagher, Ballard Power Systems
Inc. (CA).

U.S. 7,375,051 (20080520), Method for making
hydrogen using a gold containing watergas shift catalyst,
Alexander Kuperman and Michael E. Moir.

uU.s. 7,375,176 (20080520), Liquid crystal
poly(phenylene sulfonic acids), Morton H. Litt and Sergio
Granados-Focil.

U.S. 7,375,417 (20080520), NANO IC packaging, Bao
Tran.

u.S. 7,377,150 (20080527), Analyzer, Fuminobu
Tezuka, Yoshiyuki Isozaki, and Yasuko Noritomi, Kabushiki
Kaisha Toshiba (JP).

u.S. 7,377,235 (20080527), Heat exchanger for
hydrogen-operated fuel supply systems, Juergen Turini,
Johann Schnagl, and Christopher von Kuensberg Sarre,
Bayerische Motoren Werke Aktiengesellschaft (DE).
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U.S. 7,377,294 (20080527), Gas cooling methods for
high pressure fuel storage tanks on vehicles powered
by compressed natural gas or hydrogen, Kiyoshi Handa,
Honda Motor Co., Ltd. (JP).

U.S. 7,377,948 (20080527), Layered electrochemical
cell and manufacturing method therefor, Sadeg M. Faris,
Reveo, Inc.

U.S. 7,377,950 (20080527), Method for operating a
plant for the steam reforming of hydrocarbons and
corresponding plant, Stefan Brauchle and Matthias
Wolfsteiner, NuCellSys GmbH (DE).

U.S. 7,378,008 (20080527), Liquid electrochemical
gas sensor, Tomohiro Inoue and Yuki Fujimori, Figaro
Engineering Inc. (JP).

U.S. 7,378,034 (20080527), lonic compounds with a
delocalized anionic charge, and their use as ion
conducting components or as catalysts, Michel Armand,
Christophe Michot, Yurii Yagupolskii, Lev Yagupolskii,
Andrej Bezdudny, and Natalya Kondratenko, Universite
de Montreal (CA), Centre National de la Recherche
Scientifique (FR), and Institute of Organic Chemistry
National Academy of Sciences of Ukraine (UA).

U.S. 7,378,166 (20080527), Cell voltage measuring
device for fuel cell, Hideaki Kikuchi, Masahiko Sato, and
Toshiaki Ariyoshi, Honda Giken Kogyo Kabushiki Kaisha
{JP).

U.S. 7,378,167 (20080527), Separator passage
structure of fuel cell, Seiji Mizuno, Toyota Jidosha
Kabushiki Kaisha (JP).

U.S. 7,378,168 (20080527), Fluid regulating
microvalve assembly for fluid consuming cells, Nobuhiro
Hase, Hiroki Kusakabe, Hideo Ohara, Shinsuke Takeguchi,
Yoshiaki Yamamoto, and Tatsuto Yamazaki, Matsushita
Electric Industrial Co., Ltd. (JP).

U.S. 7,378,169 (20080527), Polymer electrolyte fuel
cell and method for operation thereof, Pascal Archer
and Nathalie Cornet, Renault sas (FR).

U.S. 7,378,171 (20080527), Fuel cell, Liging Hu, Shen-
Li High Tech Co., Ltd. (CN).

U.S. 7,378,172 (20080527), Tubular membrane
electrode assembly with leading wire, Hwei-Lang Chang,
Hen-Rong Chang, Kuo-Lon Shieh, and Pi-Hsin Chung, Atomic
Energy Council-Institute of Nuclear Energy Research (TW).

U.S. 7,378,173 (20080527), Fuel cells with enhanced
via fill compositions and/or enhanced via fill geometries,
Michael E. Badding, Jacqueline L. Brown, Thomas D.
Ketcham, Susan L. Schiefelbein, Dell J. St. Julien, and Raja
R. Wusirika, Corning Inc.

U.S. 7,378,174 (20080527), Fuel cell module, Nigel
T Hart, Gary J. Wright, and Gerard D. Agnew, Rolls-Royce
plc (GB).

U.S. 7,378,175 (20080527), Fuel cell and small
electric equipment, Sotomitsu Ikeda, Canon Kabushiki
Kaisha (JP).

uU.S. 7,378,176 (20080527), Membranes and
electrochemical cells incorporating such membranes,
Gerard Francis McLean, Tran Ngo, Ned Djilali, Anna Stukas,
and Jeremy Schrooten, Angstrom Power Inc. (CA).

U.S. 7,378,177 (20080527), Electrochemical cell
bipolar plate, Greg A. Hanlon and David E. Henderson,

Proton Energy Systems, Inc.

U.S. 7,378,178 (20080527), Catalyst support material
for fuel cell, Robert Angelo Mercuri, GrafTech International
Holdings Inc.

U.S. 7,378,368 (20080527), Catalyst for reforming
hydrocarbon and method for preparation thereof, and
process for reforming hydrocarbon using said catalyst,
Tetsuya Fukunaga, Tomoki Yanagino, Kozo Takatsu, and
Takashi Umeki, Idemitsu Kosan, Co., Ltd. (JP).

U.S. 7,378,450 (20080527), Aerogel and metallic
compositions, Can Erkey and Hiroaki S Hara, University
of Connecticut.

U.S. 7,378,471 (20080527), Polymer comprising
terminal sulfonic acid group, and polymer electrolyte
and fuel cell using the same, Do-yun Kim, Min-ju Jeong,
Myung-sup Jung, and Bong-seok Moon, Samsung SDI Co.,
Ltd. (KR).

Meeting Report

Small Fuel Cells
10* Annual Conference
Tampa Marriott Waterside Hotel
and Marina
Atlanta, Georgia

April 30 - May 2, 2008

By David Edlund
Vice President, PEM & Reformer System
Development
Protonex Technology Corp.

The Knowledge Foundation sponsored the Small Fuel
Cells 2008 Conference from May 1 through May 2 in
Atlanta, Georgia. Thiswasthe 10th annual meeting and it
was attended by about 190 persons representing
governments, academia, and industry. A total of 24 oral
papers were given by presenters from North America,
Europe, and Asia. In keeping with past years, the
conferencewas preceded on April 30 by aone-day seminar
onfuel cell and battery hybrid technology.

Thetechnical program for the conference covered the
major aspects of small-scale fuel cell technology and
applications. PEMFC, SOFC, and DMFC technology
received the majority of attention. However, there was
clearly an emphasison commercial activities, and one paper
in particular (given by Carl Kukkonen, Direct Methanol
Fuel Cell Corp., a Viaspace company) addressed fuel
cartridges and distribution.
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David Edlund,

vice president of PEM & Reform Systems Dev.,
Protonex Technology Corp., spoke at this year’'s conference.

Terry Payne (U.S. Department of Energy) presented
an overview of hisagencies PEMFC programs. Motivated
by the promise of better vehiclefuel efficiency, asignificant
reduction inemissionsof carbon dioxide, and improvements
in run time over conventional battery solutions, the U.S.
Department of Energy remains very active in supporting
fuel cell R&D as well as public awareness programs.
However, while Dr. Payne conceded that the Department
of Energy isprimarily focused on fuel cellsfor automotive
propulsion, thiswork haslead, indirectly, to developments
that advance PEM FC systemsfor low-power applications:
for instance, MEA development especially with respect to
increased durability under adverse (asin dry) conditions.

Elizabeth Ferry (Research, Development &
Engineering Command, U.S. Army) discussed how small
fuel cell systemsmay be expected to mature from laboratory

Bill Eggers, president (middle) and John Stonewald (right) of Bio-
Logic USA, LLC visit with Anja Bieberle-Hutter of ETH Zurich.

test articlesto field-deployed hardware for the U.S. Army.
Recognizing that technol ogical maturity isstill achallenge
for small fuel cell systems, Ferry discussed many specific
requirements that will have to be met by fuel cell systems
in order to advance in degree of technical readiness prior
to being fielded. In particul ar, reference was made to Mil-
Std 810F requirements. Although military-specific, some
of the 810F requirements dealing with safe operation are
prudent for non-military applicationsaswell; for instance,
the maximum allowable external case temperature.
Developing work addressing the direct consumption
of ethanol in aPEM-type fuel cell (DEFC) was presented
by Dr. Carsten Cremers (Fraunhofer Institute for
Chemical Technology). Althoughit istempting to think that
low-toxicity isapotential advantage of using ethanol asa
fuel, Cremers pointed out that tax laws are such that

Charles Wicker talks with visitors to MTI MicroFuel Cells Inc.’s booth.

MyFC AB’s Bjorn Westerholm (middle) and Anders Lundblad (right)
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denaturing agents are added to fuel-grade ethanol
specificaly for the purpose of rendering the fuel unsuitable
for consumption. Understanding what these denaturing
additivesare, and how they interact with the el ectrocatal yst
onthe MEA, issubject of ongoingwork. However, Cremers
reported that a common commercial denaturing agent
(denatonium benzoate, sold under thetrade name Bitrex®)
is completely unsuitable as it rapidly poisons the anode
catalyst. The reported energy density for ethanol fuel is
between that for methanol and sodium borohydride
(methanol having the lowest gravimetric and volumetric
energy density). In acidic solutions, platinum-tin anode
catalysts were found to have higher catalytic activity than
either platinum-ruthenium or pure platinum. Nevertheless,
platinum loadings remain high at about 2mg/cm? (anode)
and 2-3mg/cm? (cathode).

Ron Zimm of AMREL American Reliance (middle).

Sony and Samsung presented back-to-back
presentations on their respective small-scale DMFC
programs. Sony’smicro-DMFC systemisreported to have
adry weight of about 50g and will delivery slightly more
than 3W through hybridization with alithium-ion battery.
The fuel cell output is limited to just over 1W. Target
applications include mobile phones, mobile game
controllers, digital cameras, and Sony’s Walkman. In
contrast, Samsung is targeting PC applications and a
correspondingly higher power output (12W). A large
amount of durability test datawas presented to emphasize
stable performance (over atest period of 600 hours) and
orientation independent operation.

With a focus on DMFC applications, Dr. Hanna
Rajante (Johnson Matthey Fuel Cells) discussed the

Will Lovell promotes Arbin Instruments.

investigation of porous-carbon monoliths as a combined
flow field and gas-diffusion layer. Expected advantages
include increased volumetric density for a DMFC stack
and improved manufacturability (the carbon monolithsare
extruded through adie, with the flow fieldsformed by the
enclosed channels of the monolith). A 2W demonstration
devicewas made based on asimple“air-breathing” design.

A rather unusual PEMFC architecture for portable
consumer electronics was presented by Allison Fischer
(MotorolaLabs). Dr. Fischer described a PEMFC system
occupying only 8 cm? and consisting primarily of abattery
(2 cmd), asuper capacitor (1 cm?®), afuel cell (1 cm?®), and
fuel (hydrogen; 4 cm?®). Thefuel cell appearsto be planar,
but when viewed under magnification it consists of aclose-
packed array of short cylinders. The cylinder wall is the
electrolyte (Nafion). Theinternal cylinder surface becomes

Stephen Barlow, CCO of CMR Fuel Cells (middle).
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the anode and the external cylinder surface becomes the
cathode. Current collection isviaagold-foam matrix that
fills al internal and external voids around the array of
cylinders. Fabrication of this three-dimensional fuel cell
hasbeen difficult, but thefirst report of fuel cell performance
is expected soon.

An interesting paper from Europe demonstrated that
not all effort aimed at fuel cell systems for portable
consumer electronicsis limited to direct alcohol systems
and PEMFC systems. Dr. Anja Bieberle-Hutter (ETH
Zirich) presented details of her group’s development of a
reformed-butane SOFC system (the “ONEBAT” project).
Because the fuel cell stack and reformer are very small in
size, a small amount of insulation is reported to be very
effectiveat managing thermal losses. Thefuel cell isplanar,
incorporating an L SCF electrolyte layer, and is fabricated
on a Foturan glass-ceramic substrate using conventional
photolithography and deposition techniques.

There were a collection of papers addressing
commercialization of small-scale fuel cell systems and
componentsincluding hydrocarbon membranes (PolyFuel
Inc.); surveillance systems (EnerFuel Inc.); rechargeable
hydrogen storage (Ovonic Hydrogen Systems LL C); and
fuel cartridges (Direct Methanol Fuel Cell Corp.).
However, perhaps the best example of commercial fuel-
cell success was presented in the paper by Dr. Jens
Muller (SFC Smart Fuel Cells). SFC has sold more than
8,000 commercial DMFC systems (almost 4,500 in 2007
aone) and currently product sales account for 75% of total
revenue. Surprisingly, Dr. MUller reports that SFC does
not make any of the components used in its DMFC
products. To underscore SFC’'sfocus on commercial sales,
Dr. Mller pointed out that the company maintains over
1,000 points of sale for systems and fuel in Europe, and
that the EFOY product carries a commercia warranty of
three years/3,000 hours of operation.

This10th anniversary of the Small Fuel Cell conference
provided a good forum to meet colleagues and to learn of
recent development work in the field.

RESEARCH AND DEVELOPMENT

New Catalyst Makes Fuel Cells More Efficient

Dr. José E. Barranco focused on the need for new
catalysts when he presented his PhD thesis, Development
of New Metallic Materials of an Amorphous Nature for
use in direct methanol fuel cells, at the University of the

Basque Country (UPV/EHU) in Spain. After investigating
the composition of numerous metal s, Barranco made alloys
that reduce the platinum to 1%. Composed of elements
such asnickel, niobium, antimony or ruthenium, these alloys
efficiently convert molecules of carbon monoxide (CO)
into carbon dioxide (CO?). Being gaseous, the CO? does
not adhere to the catalyst which in the long term favors
the catalytic process.

Thismeansthat the methanol fuel cell will emit asmall
guantity of CO? which, according to Barranco, is easily
tolerable by nature given that this can beincorporated into
the photosynthesiscycle of plants. An American Methanol
Institute study forecaststhat by 2020 therewill be40million
cars powered by methanol fuel cells, reducing the CO?
emissionsby 104 milliontons.

Once the suitable catalyst was found, Barranco set
out to increaseits efficiency. The conclusionsof histhesis
point to the fact that, if the platinum aloy is structured
amorphously, its electrical conduction properties are
enhanced and it undergoes | ess corrosion (advantages for
the medium in which it has to operate). Moreover, it has
an operational capacity 80-100 timesgreater than platinum
in a crystalline structure. Amorphous materials are those
with a disordered molecular structure and which, in this
case, are abtained by the sudden cooling of metal aloys.

Mini-Helicopters with Fuel Cells

ScienceDaily reports that together with colleagues at
the Technical University of Berlin, researchers from the
Fraunhofer Institute for Reliability and Microintegration
IZM in Berlin have developed afuel cell that weighs only
30gm and has an output of 12W.
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CALL FORPAPERS

THE 26thINTERNATIONAL BATTERY SEMINAR & EXHIBIT
Primary & Secondary Batteries- Other Technologies
Four Day Seminar & Exhibition

March 16 - 19, 2009

BROWARD COUNTY CONVENTION CENTER
Fort Lauderdale, Florida

THEONLY PRACTICAL CONFERENCE WHICH COMPARESAND CONTRASTSALL PERTINENT ENERGY SYSTEMS
50 SPEAKERSFROM AROUND THEWORLD * PRE-SEMINARTUTORIALS* POSTER SESSION
THELARGEST TRADEEXHIBIT
Acknowledged as the Best Meeting to Make Contacts and do Business

Technical Program
Dr. S.P. Wolsky, FloridaEducational Seminars, Inc.
Dr. A.H. Taylor, Portable Power Perspectives

Thisisthe original Florida battery seminar. In the 25 years of its existence, the meeting has been the leader in providing key industry
speakers to discuss the state of the art in worldwide energy storage technology developments for portable products, power and
vehicular applications and offering broad networking and exhibiting opportunities to the international battery community and more
recently to the small fuel cell field. Major development announcements are atradition at this Seminar, e.g. Sony’s Li lon battery. The
meeting uniquely embraces batteries and small fuel cells, providing critical insightsinto advancesin material's, product development and
enabling technologiesfor al systems. Particular areas of focusinclude: (1) In depth worldwide analysis of battery markets and technologies
(2) The perspective and future application directions of major OEM’s, military and industrial users (3) Battery safety regulatory review (4)
Significant developmentsin primary and secondary and hybrid batteries (5) Large format batteries and enabling systems for vehicular
applications (6) Load leveling and power backup batteries and systems (7) Power tool applications (8) Thin film batteriesfor low power
microprocessors, RFID and other applications (9) Novel approaches for safety, cost and performance enhancements of Li/lon, metal
hydride and other battery systems (10) New battery materials for anode, cathode, electrolyte, separator, including nanomaterials( 11)
Advancesin Battery Packs, Charging, Battery Management and Testing (12) A review of the status and future outlook for small fuel cells
and other energy storage technologies

The 2008 Seminar had more than 500 attendees from around the world.

Paper Submission - Send abrief abstract describing the content of the paper. Include a proposed title and contact information. You will
be contacted regarding the acceptance of your paper. Early submission isrecommended. Submission must be received by September 15.
Plan early as the program was oversubscribed last conference.

NOTE: All speakers must submit acopy of their paper for the Seminar Proceedings Book by February 1, 2009.
Send Paper abstract to Dr. A.H. Taylor, tayloralwyn@comcast.net
Poster abstract to Dr. Shep Wolsky, ansum@aol.com

CDsareavailablefromthe 25th I nternational Battery Seminar & Exhibit and the 12th International Battery Materials Recycling Seminar &
Exhibit - See Order Form Online a www.POWERSOURCES.net

$400.00 - 25TH Battery Proceedings CD
$300.00 - 12th Battery Materials Recycling Proceedings CD

$325.00 - Takeshita Tutorial CD - Market Update on NiMH, Li lon and Polymer Batteries
$325.00- Nishi Tutorial CD - Past and Present of Liion Secondary Batteriesand What LiesAhead

Florida Educational Seminars, Inc.
7301-A West Palmetto Park Road, Suite 204B
BocaRaton, FL 33433
561-367-0193
561-367-8429 Fax
www.POWERSOURCES.net
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The high power density of 400W/kg has so far only
been achieved in considerably larger systems weighing
several hundred grams. The cell islight enough to power
a20cm helicopter. It isbeing devel oped by the participants
in an EU project, and will be used in future for missions
such as locating victims trapped in fallen buildings,
monitoring traffic or investigating tracts of land that have
been contaminated by chemical accidents.

“We use very thin, planar fuel cells,” explains 1ZM
team leader Dr. Robert Hahn. “We have replaced the metal
plates by lightweight plastic spacers.”

The researchers have no need for an additional pump
to provide an adequate air supply. The wind generated by
the helicopter’srotor bladesgoesdirectly into theair vents.
Sincethe helicopter always needs about the same amount
of energy to stay in the air, the reactor always has to
produce aconsistent quantity of hydrogen. Theresearchers
have already built aprototype of the lightweight fuel cell.

PRODUCT NEWS

Fuel Cells — Global Strategic Business Report

This report analyzes the worldwide markets for fuel
cells in millions of US$. The major product segments
analyzed are phosphoric acid fuel cells, molten carbonate
fuel cells, akalinefud cdls, solid oxidefue cells, and proton
exchange membrane fuel cells. The report provides
separate comprehensive analytics for the U.S., Canada,
Japan, Europe, and the rest of the world. Annual forecasts
are provided for each region for 2003 through 2012.

Profilesof 182 companiesinclude Acumentrics Corp.,
Ansaldo Fuel Cells SpA, Apollo Energy Systems Inc.,
Areva Group, Arotech Corp., Astris Energy Inc., Axane
Fuel Cells, Ballard Power Systems Inc., Ball Aerospace
& Technologies Corp., BCSFuel Cells, Ceramic Fuel Cells
Ltd., Ceres Power Holdings Plc, CFC Solutions GmbH,

Distributed Energy Systems Corp., Electro-Chem-Technic,
Fuel Cell TechnologiesLtd., Hydrogenics Corp., IdaTech
LLC, Mitsubishi Heavy IndustriesLtd., Morgan Fuel Cells,
MTI MicroFuel CellsInc., NuveraFuel Cells, Plug Power
Inc., Quantum Fuel Systems Technol ogiesWorldwidelInc.,
ReliOnInc., RWE Fuel CellsGmbH, SFC Smart Fuel Cell
AG, Siemens Power Generation, Teledyne Energy Systems
Inc., UTC Fuel Cells, and Voller Energy Group Plc.
Visit www.researchandmarkets.com.

Fuel Cells Catalyst and Components Brochure

AlfaAesar, aJohnson Matthey company, has published
a new Fuel Cells Catalysts & Components brochure.

HIiFUEL catalysts are specialy formulated for PEM
fuel cells and are made to a consistently high quality ona
commercia scale. HIFUEL catalysts and gas treatment
productsareideal for usein fuel cell and other distributed
hydrogen product applications. Additional fuel cell
components are also available, including Nafion®
membranes, Toray™ carbon paper, cathodes and anodes,
and Membrane Electrode Assemblies (MEAS).

For moreinformation, visit www.alfa.com.

Microbial Fuel Cells
Microbial Fuel Cells is the first book dedicated to
microbial fuel cells(MFCs). It servesasanintroduction to
the theory underlying the devel opment and functioning of
MFCs as well as a manual for ongoing research. Author
Dr. Bruce Logan, aleading pioneer in MFC research and
development, also provides practical guidance for the
effective design and operation of MFCs based on his
firsthand experiences.
This book covers
everything you need to
fully understand MFCs.
Key topics include
voltage and power
generation, MFC
materials and archi-
tecture, masstransfer to
bacteria and biofilms,
bioreactor design, and
fundamentals of elec-
tron transfer. Applica-
tions span a wide
variety of scales, from
power generation inthe
laboratory to ap-
proaches for using

VW LEY

MICROBIAL
FUEL CELLS

Birsce E. Logan
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MFCsfor wastewater treatment. The role of MFCsin the
climate change debate is examined. Detailed illustrations
of bacterial and electrochemical concepts are included.
Charts, graphs, and tables summarize key design and
operation variables.

This 216-page hard cover book (ISBN: 978-0-470-
23948-3) isavailable for purchase at www.wiley.com.

FuelCon Sintering Test Sation Optimizes Production

FuelCon is one of the first companies to introduce
manufacturing-scal e sintering test stations for optimizing
the production of SOFC stacks.

The sintering process is a critical manufacturing
procedure in which several ceramic MEAs are
interconnected and fixed in place to form the SOFC stack.
It requires accurate control and management of the anode
and cathode gas flow, aswell as precise contral of the gas
composition, temperature and mechanical pressure. To
assure high production throughput and optimal stack
performance, the parameters during this procedure must
be precisely defined and controlled aswell asreproducible.

Special electrochemical analytic tools enable a
significant reduction in the assembly processand also allow
the operator to evaluate the quality and performance

203/723-1514
www.expanded-materials.net

parameters of the stacks, and therefore optimize stack
manufacturing throughput. The editable process scriptskeep
the sintering process parameters confidential and ensure
the protection of proprietary information. Fuel Con offers
additional optionsallowing the simultaneous sintering of up
to four stacks and/or the controlled cooling of the sinter
furnace.
For moreinformation, visit www.Fuel Con.com.

The Versatile Material for Batteries, Fuel Cells

& Hydrogen Generation

For Use As

port Soreens
> Hovar Fleld Scresrm
* Rarrier Layes
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ELECTRIC VEHICLES

Honda Begins Production of FCX

HondaMator Co. Ltd. hasbegun production of itsnew
FCX Clarity fuel cell vehicle and the first vehicle (U.S.
specification) rolled off the line on June 16.

TheFCX Clarity isproduced at the HondaAutomobile
New Model Center in Takanezawa-machi, Shioya-gun,
Tochigi Prefecture, Japan. A new dedicated fuel cell
vehicleassembly linewas established, including uniquefuel
cell vehicle processes such as the installation of the fuel
cell stack and hydrogen tank. Thefuel cell stack isproduced
at Honda Engineering Co. Ltd. in Haga-machi, Haga-gun,
Tochigi Prefecture, Japan. Exclusively designed automated
equipment wasintroduced to ensure high precision quality
while enabling mass production of cells, with several
hundred cells required for each fuel cell stack.

The FCX Clarity was designed as adedicated fuel cell
vehicle and is powered by the highly compact, efficient
and powerful Honda 'V Flow fuel cell stack. Lease sales
are scheduled to begin this month in the U.S. and this fall
in Japan. The combined sales plan calls for a few dozen
unitswithin ayear and about 200 unitswithin three years.

VW'’s Tiguan Fuel Cell Concept

Volkswagen’'s Tiguan HyMotion concept features a
fuel cell system integrated in the engine compartment
capable of 107 horsepower. With assistance from the
electric motor, the Tiguan HyMotion advances to 134
horsepower. The vehicle's top speed is 93 mph and it
accelerates from 0 to 60 mph in about 14 seconds.

A lithiumion battery with acharge capacity of 6.8Ah
serves as an auxiliary energy storage device with a 22kW
maximum power output. The battery is charged by

recovered braking energy (recuperation) or by thefuel cell.
The battery system is installed in the trunk beneath the
dual cargo floor available on the production Tiguan. A 700
bar hydrogen tank was integrated in the area beneath the
floor in the rear bench seat and cargo area. It can hold up
to 3.2 kilograms of hydrogen.

UPCOMING EVENTS

Meetings and Symposia

July 7-10 - 43 Power Sources Conference, Sheraton
Philadelphia City Center Hotel, Philadelphia, Pennsylvania.

Includes advanced materials and processes; aquaeous
batteries; battery safety/quality/testing; fuel cells, fuel
processing and storage; hybrid and alternate power
systems; molten salt batteries; capacitors; polymer
batteries and solid-state technologies; lithium and lithium-
ion batteries; and metal-air batteries.

Info: Palisades Convention Management Inc., 411
Lafayette St., New York, NY 10003, phone: (212) 460-
8090, or visit www.powersourcesconference.com.

September 4-5 - Battery Power 2008, Astor Crowne Plaza,
New Orleans, Louisiana.

Features battery safety standards and regulations;
battery cost and performance; industry roadblocks; global
activity from OEMs; and hands-on product demonstrations.

Info: Visit www.batterypoweronline.com/
bp08_workshop.htm.

September 14-18 - INTELEC 2008, Town & Country Resort
and Convention Center, San Diego, California.

Examines the latest research and developments in
power electronics and telecommunications power systems,
including batteries and alternative power (fuel cells,
engines, etc.). Exhibition features products and equipment.

Info: Visit www.intelec.org.

September 17-19 - International Congress for Battery
Recycling, Intercontinental Hotel, Dusseldorf, Germany.
Includes developments in rechargeable battery

Page 14




Advanced Fuel Cell Technology

July 2008

technologies; new lithium-based systems; legislation;
battery collection; recycling plants and processes; and
plant tours.

Info: ICM AG, Schwaderhof 524, 5708 Birrwil,
Switzerland, phone: +41 62 785 10 00, or visit www.
icm.ch.

September 23-26 - 11" European Lead Battery
Conference, Hilton International Hotel, Warsaw, Poland.
For those involved in lead-acid battery developments,
manufacturing, marketing, use and financing. Topics include
manufacturing cost reduction, technical developments,
production methods, markets, and new business ventures.
Info: Visit www.ldaint.org/11ELBC/11elbc.html.

October 8-9 — Fuel Cells Science & Technology 2008:
Scientific Advances in Fuel Cell Systems, Confederation of
Danish Industries, Copenhagen, Denmark.

Part of the Grove series of events, topics include fuel
cell membranes, fuel processing, materials, modeling, fuels
for fuel cells and cell and stack technology.

Info: Janet Seabrook, Fuel Cells Science & Technology
2008 Conference Secretariat, Elsevier, The Boulevard,
Kidlington, Oxfordshire, OX5 1GB, United Kingdom, phone:
+44 (0)1865 843691, or visit www.fuelcelladvances.com.

October 22-23 - H2Expo, Congress Centre Hamburg,
Hamburg, Germany.

Conference and trade fair on hydrogen and fuel cell
technologies includes transport, infrastructure and
hydrogen. Previous show included 70 speakers from four
continents.

Info: Hamburg Messe und Congress, Project Team
H2Expo Rentzelstr. 70, 20357 Hamburg, Germany, or visit
www.hamburg-messe.de.

October 8-10 — Batteries 2008, Nice French Riviera, France.

In its 10™ year, international exhibition and conference
gathers 400 attendees, 40 booths, and 60 speakers.
Topics include R&D, products, HEVs, marketing, raw
materials, nano/micro batteries, and recycling.

Info: BCA - Batteries 2008, 38 rue Anatole France,
92594 Levallois-Perret, Cedex, France, phone: +33 (0) 1
70 94 65 22, or visit www.batteries2008.com.

October 27-31 — 2008 Fuel Cell Seminar & Exposition,
Phoenix Convention Center, Phoenix, Arizona.

With 2,300 attendees from 36 countries, seminar
includes technical leaders, researchers, scientists, fuel cell
product manufacturers, developers, educators, and
investors. Papers and exhibits focus on fuel cell advances.

Info: Fuel Cell Seminar Headquarters, c/o Courtesy
Associates, 2025 M Street NW, Suite 800, Washington,
DC 20036, phone: (202) 973-8671, fax: (202) 331-0111,
or visit www.fuelcellseminar.com.

November 5-7 — 49t Battery Symposium in Japan, Rihga
Royal Hotel Sakai, Sakai, Osaka, Japan.

Includes electrode reaction mechanisms; new battery
materials; high power batteries; fuel cell developments;

and international session on science and technology of
batteries, fuel cells and capacitors.
Info: Visit http://battery.electrochem. jp/index-e.html.

December 8-9 — Lithium Mobile Power 2008, Las Vegas
Hilton, Las Vegas, Nevada.

Explore application-driven lithium battery
development, materials, components, systems design and
integration, electrode technologies, electrolytes, safety,
degradation, and performance of mobile power
applications.

Info: The Knowledge Foundation Inc., 18 Webster St.,
Brookline, MA 02446, phone: (617) 232-7400, fax: (617)
232-9171, or visit www.knowledgefoundation.com.

December 10 - Lithium Battery & Fuel Cell Hybrid Systems,
Las Vegas Hilton, Las Vegas, Nevada.

Discover advantages of using lithium battery and fuel
cell hybrid systems to accelerate the delivery of successful
commercial applications.

Info: The Knowledge Foundation Inc., 18 Webster St.,
Brookline, MA 02446, phone: (617) 232-7400, fax: (617)
232-9171, or visit www.knowledgefoundation.com.

December 11-12 — Fuel Cells Durability & Performance,
Las Vegas Hilton, Las Vegas, Nevada.

Interdisciplinary forum for developers, manufacturers
and suppliers of fuel cell materials, stacks, system design,
fabrication, and testing. Discusses real world solutions and
innovations for durability and performance issues; testing
systems; standards; and regulations significant to large
scale commercialization.

Info: The Knowledge Foundation Inc., 18 Webster St.,
Brookline, MA 02446, phone: (617) 232-7400, fax: (617)
232-9171, or visit www.knowledgefoundation.com.
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Arbin Instruments-For All Your Testing Needs

- Fully Automated Testing Systems for All Types of Fuel Cells
= Industry Leading Customer Service and Support
- Wide Range of Power Available, From Sub-Watt to 100s of kW
- Comprehensive Gas/Liquid Handling and Mixing Systems
- Fast and Accurate Dew Point Humidification Technology
- Robust Software and Hardware Structure
- Low-cost Standard Systems and Custom Designs Available
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