
◆ Hydrogen Production from Nuclear Fission.
High-efficiency, high-temperature fission power
plants may one day produce hydrogen economically
without producing CO2 as a byproduct.  Hydrogen
would be produced by cyclic thermochemical
decomposition of water or high-efficiency
electrolysis of high-temperature steam.

Hydrogen production from nuclear power
RDD&D goals target high-temperature, high-
efficiency fission to produce electricity to generate
hydrogen from water.  Major research areas
include support for the development of high-
temperature materials, separation membranes,
advanced heat exchangers, and supporting systems
relating to hydrogen production using the sulfur-
iodine (S-I) thermochemical cycle and high-
temperature electrolysis.  Alternative processes
having significantly more technical risk (because
less is known about them) continue to be
evaluated because their expected lower
temperature requirements and, in some cases,
reduced complexity could render them more
economical in the longer term.8

◆ Hydrogen Production and Distribution Using
Electricity and Fossil/Alternative Energy.
Research and development of small-scale steam

reformers, alternative reactor technologies, and
hydrogen membrane/separation technologies are
aimed at improving the economics of hydrogen
production from fossil fuels.  Demonstration of
on-site electrolysis integrated with renewable
electricity and laboratory-scale direct water-
splitting by photoelectrochemical and
photobiological methods are planned.

Near-term research program goals in this area
include, by 2006: (1) completion of research of
small-scale steam methane reformers with a
projected cost of $3.00/kg hydrogen at the pump;
and (2) development of alternative reactors,
including auto-thermal reactors; and, by 2007,
evaluation of whether renewable energy—when
integrated with hydrogen production by water
electrolysis—can achieve 64 percent net energy
efficiency at a projected cost of $5.50/kg, delivered
at 5,000 psi.  Midterm goals call for demonstrating,
by 2010, at the pilot-plant scale: (1) membrane
separation and reactive membrane separation
technology for hydrogen production from coal;
and (2) distributed hydrogen production from
natural gas with a projected cost of $2.50/kg
hydrogen at the pump.  Longer-term goals call for
demonstrating, at laboratory-bench scale: (1) a
photo-electrochemical water-splitting system; and

89

Chapter 5 • Strategic Plan • September 2006

Possible Hydrogen Pathways

Figure 5-6.  Possible Hydrogen Pathways (Source: U.S. Department of Energy Hydrogen Program )

8 See Section 2.2.1 (CCTP 2005):  http://www.climatetechnology.gov/library/2005/tech-options/tor2005-221.pdf.
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