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‘The chlor-alkali industry is energy-intensive, 
so improving energy efficiency is a top priority 
to keep the processes sustainable,’ says Knut 
Schwalenberg, GM for chlor-alkali at Akzo Nobel. 
‘Huge amounts of hydrogen are produced in the 
electrolysis process as by-product of chlorine and 
caustic lye. The immediate conversion of this 
hydrogen into electricity, based on locally installed 
fuel cells, and the use of this electricity in the elec-
trolysis process creates an ideal loop.’

Akzo Nobel founded spinoff firm NedStack 
in 1998 to continue its PEM fuel cell activities, 
which it had worked on since 1989. NedStack 
has continued the development of materials and 
products, and now offers a broad range of PEM 
fuel cell products.

Contact: AFC Energy Plc, Cranleigh, Surrey, UK. Tel: +44 
1483 276726, www.afcenergy.com

Or contact: Akzo Nobel Base Chemicals GmbH, Bitterfeld, 
Germany. Tel: +49 3493 79600, www.akzonobel-bitterfeld.de

Or contact: NedStack fuel cell technology BV, Arnhem, 
The Netherlands. Tel: +31 26 366 4278, www.nedstack.com

Record orders for Plug 
Power, hit milestones

NY-based Plug Power reports that it 
has achieved its 2006 milestones, 

which were focused on furthering mar-
ket adoption through the strengthening 
of existing customer relationships, and 
the establishment of new strategic rela-
tionships worldwide.

Plug received orders for 539 systems during 
2006, a 66% year-on-year increase. The company 
made strong progress in foreign markets, where 
unreliable grid infrastructure and harsh climates 
are favorable to the GenCore® backup fuel cell 
system’s performance and economic proposition. 
More than 65% of 2006 orders came from out-
side the US, underscoring the opportunities in 
foreign markets.

The company also focused on developing 
relationships with key partners to accelerate tech-
nology development and market engagement. 
Early in 2006 it established a significant rela-
tionship with Russian-based Smart Hydrogen, 
a joint venture of Interros and Norilsk Nickel 
formed to participate in the global hydrogen 
economy, resulting in a $217m investment. Plug 
also signed a strategic partner agreement with 
the National Innovation Company New Energy 
Projects to collaborate on technology and market 
development activities in Russia.

Plug also formed a collaborative relationship 
with NexTech Materials to investigate develop-
ment of solid oxide fuel cell power systems, and 
secured with Ballard Power Systems a $2m award 

from the US Department of Defense to develop 
an advanced prototype PEM fuel cell system to 
support Defense Continuity of Operations. In 
addition, its relationship with IST Holdings Ltd 
was strengthened through a follow-on purchase 
order for 120 GenCore systems for distribu-
tion in South Africa. And the company secured 
funding from the European Commission and 
US Department of Energy for an unprecedented 
transatlantic collaboration with Vaillant Group, 
PEMEAS, Domel Elektromotorji, the Bulgarian 
Academy of Sciences, Gaia Group and Imperial 
College London to develop and demonstrate 
three high-temperature combined heat and 
power PEM fuel cell system prototypes.

At the 9th Annual GSM 3G Africa conference, 
the company introduced its new battery-free 
GenCore backup fuel cell system using ultra-
capacitor technology. Plug Power designed the 
ultracapacitor solution option for customers to 
provide more reliable and durable on-site backup 
power in remote regions with severe climates 
that adversely effect battery life spans and overall 
performance. In the US, a major wireless tele-
coms provider commissioned a next-generation 
GenSys® evaluation system at a cell tower to 
demonstrate the product’s viability in providing 
primary power to communications equipment. 
And Plug continued to work with Honda on the 
Home Energy Station (HES), with further col-
laboration on fundamental R&D work.

Contact: Plug Power Inc, Latham, New York, USA. 
Tel: +1 518 782 7700, www.plugpower.com

Cellex-powered forklifts 
complete Wal-Mart trials

Canadian-based Cellex Power Products 
reports that its CX-P150 fuel cell 

product has successfully completed beta 
trials at two Wal-Mart distribution cen-
ters in Ohio, USA where it was used to 
power electric forklift (pallet) trucks. The 
zero-emission hydrogen fuel cell pow-
ered trucks met and exceeded uptime, 
fueling, environmental and safety tar-
gets. The beta trials also demonstrated 
improved productivity, reduced fueling 
time and increased operator satisfaction.

The completion of the beta tests is the culmi-
nation of a rigorous field trial of the CX-P150 
fuel cell product, which lasted four months. 
Twelve rider pallet trucks worked in continu-
ous operation, logging more than 18 500 h of 
active work with more than 2100 indoor fueling 
breaks by the truck operators.

‘Today, what customers are objectively looking 
for in regards to fuel cells is real-world proof that 
they are ready to meet performance and uptime 

requirements,’ says Tom Hoying, Cellex’s VP of 
sales & marketing. ‘For Wal-Mart, this trial was 
about validating the productivity, environmental 
and safety benefits of Cellex’s fuel cell products 
in their various pallet truck applications.’

The objective of the trial was to demonstrate 
whether Cellex fuel cell products provide supe-
rior performance and health and safety benefits 
compared with the incumbent lead-acid battery 
technology for businesses operating large fleets 
of forklift trucks [FCB, November 2006].

Other companies associated with the trials 
include BOC, now a member of The Linde 
Group, which supplied the hydrogen; Ballard 
Power Systems, which manufactured the Mark 9 
SSL fuel cell stacks; and OKI Systems, which 
offered service and support. The pallet trucks 
came from Crown Equipment Corporation and 
Nissan Barrett.

Contact: Cellex Power Products Inc, Richmond, BC, 
Canada. Tel: +1 604 270 4300, www.cellexpower.com

Direct H2–metal binding 
boosts storage capacity

Three papers recently published in the 
Journal of the American Chemical 

Society report a significant milestone 
in hydrogen storage: the first definitive 
evidence for H2 binding to open metal 
coordination sites in nanoporous metal-
organic frameworks (MOFs). The ability 
of H2 to bind to metal atoms allows 
the H2 molecules to pack more closely 
together, and is expected to provide a 
major boost in storage capacity over 
the simple H2 adsorption at non-metal 
sites reported in previously prepared 
materials.

Jeffrey R. Long of the University of California, 
Berkeley and co-workers at several other labs 
across the US synthesized a manganese benzene-
tristetrazolate MOF with an observed H2 uptake 
of 6.9 wt%, or 60 g/l, at –196°C and 90 bar 
[DOI: 10.1021/ja0656853]. This capacity is the 
highest yet reported for a MOF, and is the first to 
exceed the Department of Energy’s 2010 targets 
of 6.0 wt% and 45 g/l for H2 storage.

Neutron powder diffraction using deuterium 
(D2) in place of H2 further showed that the H2 
enthalpy of adsorption of 10.1 kJ/mol – also 
a record for a MOF – is directly related to H2 
binding to unsaturated Mn2+ centers within the 
framework. The data also showed H2 adsorption 
at several non-metal pore sites.

In addition, Cameron Kepert of the University 
of Sydney in Australia and co-workers in the US 
have prepared a copper benzenetricarboxylate 
MOF and used neutron powder diffraction to 

http://www.cellexpower.com

