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Vision -  a future of clean sustainable energy
supply of global proportions, where hydrogen
plays a key role in all sectors of the economy

Mission – accelerate hydrogen implementation
and widespread utilization

Strategy – facilitate, coordinate and maintain
innovative research, development and
demonstration activities, through international
cooperation and information exchange



• Cost-effective, safe on-board hydrogen storage

• Careful integration of production, storage and
end-use components (minimized cost, maximized
efficiency, understanding of environmental
impacts and opportunities)

• Competitive production via renewables

• Consideration of real and perceived safety
impacts, particularly for demonstration projects

A broad portfolio of R&D is needed to address the
challenges for hydrogen penetration into the world
energy marketplace:



• Design guidelines established for a large number
of hydrogen- and non-hydrogen-based systems

• Computer models for 27 production, storage,
distribution, and end use technologies

• Configuration comparisons made for three
integrated hydrogen energy systems:

Integrated Systems

– Residential:  PEM FC, SOFC,
Heat Pump, CHP, NG & H2 Grids

– Remote:  Wind-Electrolysis,
Hydrogen Refueling

– Transportation:  Refueling and
storage alternatives



• Develop surface treatments
that promote high-efficiency,
reversible hydrogen storage
over thousands of cycles

• Identify formulation techniques for a metal
hydride or carbon material capable of 5 wt%
hydrogen capacity with a desorption
temperature of less than 800C and 1 atm



• Improved light adsorption of
semi-conductor materials
through dye-sensitization and
development of catalytic and
protective layers for
photoelectrochemical cells

• Establish performance data on system
efficiency, device lifetime and costs of
photoelectrochemical systems for splitting
water into hydrogen and oxygen



• Optimize photosynthetic
efficiencies and develop
improved bioreactor
designs

• Advance the basic and early-stage applied
research on microalgal systems for hydrogen
production (both light and dark) through
improved metabolic understanding and
genetic modification



• Subtask C:  Small-scale
hydrogen generators with
minimized CO2 emissions

• Subtask A:  Large-scale integrated hydrogen
production/decarbonizationwith capture and
sequestration of carbon dioxide

• Subtask B: Thermal processing of biomass to
produce hydrogen with no net carbon dioxide
emissions

From Carbon Containing Materials
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