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What is hydrogen reformation?

• The process of extracting H2 from a feedstock via thermochemical,
electrochemical, photo-electrochemical or photobiological reaction1.

• The process can be centralised (i.e. at a refinery, which then requires H2
storage and transport) or decentralised (i.e. at the point of use, which
involves conversion of a hydrogen containing fuel such as methanol)1.

• Currently 96% of H2 produced today is derived from fossil fuels - which
rather defeats the point of using it in the first place2.
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1. www.crest.org
2. Florin, N.H. and Harris, A.T. (2007) “Hydrogen production from
biomass”, The Environmentalist , Vol. 27, No. 1, pp 207-215.
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3. Report of the US DoE Basic Energy Sciences W orkshop on
Hydrogen Production, Storage, and Use, May 13–15, 2003.
(http://www.sc.doe.gov/bes/reports/files/NHE_rpt.pdf)
4. George W. Crabtree, Mildred S. Dresselhaus, and Michelle V.
Buchanan, The Hydrogen Economy, Physics Today, December,
2004, pp 39-45.



What are the broad research challenges5?

1. Dramatically lower the cost of fuel cells for transportation,
2. Develop a diversity of sources for hydrogen production at energy costs

comparable to gasoline,
3. Find viable methods of on-board storage of hydrogen for transportation

uses, and
4. Develop a safe and effective infrastructure for seamless delivery of

hydrogen from production to storage to use.

laboratory for

sustainable technology

5. US Secretary of Energy Spencer Abraham, address to the
National Hydrogen Association (March 5, 2003); availab le at
http ://energy.gov/engine/content.do?PUBLIC_ID=13384&BT_C
ODE=PR_SPEECHES&TT_CODE=PRESS RELEASE.



What are the specific research areas?

• Catalysis3 (catalytic performance currently limits fuel cell efficiency,
storage kinetics and production capacity).

• Nanostructured3 and other materials.
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What are the specific research areas?

• Catalysis3 (catalytic performance currently limits fuel cell efficiency,
storage kinetics and production capacity).

• Nanostructured3 and other materials.
• Advanced membranes and separation techniques3.
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What are the specific research areas?

• Catalysis3 (catalytic performance currently limits fuel cell efficiency,
storage kinetics and production capacity).

• Nanostructured3 and other materials.
• Advanced membranes and separation techniques3.
• Characterisation and measurement techniques3 (e.g. neutron scattering

techniques which are especially sensitive to H).
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Hydrogen Production, Storage, and Use, May 13–15, 2003.
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Some things to consider…

• Research targets are strongly multidisciplinary, in particular requiring
expertise in biology…perfect for chemical engineers!

• Excellent opportunities for international ‘collaboration’.
• Expensive, so need to choose wisely.
• Incremental improvements won’t cut it…
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www.fossil.energy.gov/programs/powersystems/futuregen/ 
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Future Gen

Figure 1 (left) Beddington Zero
Carbon Emission Eco-village,
Surrey, UK.
Figure 2 (above) Z2. A concept
design for a 2,000 home zero
carbon, zero waste, mixed-use
community in the Thames Valley.

www.zeca.org
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