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The 2007 Renewable Energy: Solar Fuels Gordon Research Conference was
held at Ventura Beach Marriott from January 21-26, 2007. The Conference was
well-attended with 153 participants (attendees list attached). The attendees
represented the spectrum of endeavor in this field coming from academia,
industry, and government laboratories, both U.S. and foreign scientists, senior
researchers, young investigators, and students.

In designing the formal speakers program, emphasis was placed on current
unpublished research and discussion of the future target areas in this field. There
was a conscious effort to stimulate lively discussion about the key issues in the
field today. Time for formal presentations was limited in the interest of group
discussions. In order that more scientists could communicate their most recent
results, poster presentation time was scheduled. Attached is a copy of the formal
schedule and speaker program and the poster program. In addition to these
formal interactions, "free time" was scheduled to allow informal discussions. Such
discussions are fostering new collaborations and joint efforts in the field.

| want to personally thank you for your support of this Conference. As you
know, in the interest of promoting the presentation of unpublished and frontier-
breaking research, Gordon Research Conferences does not permit publication of
meeting proceedings. If you wish any further details, please feel free to contact
me. Thank you.

Dr. Daniel G. Noccera
Conference Chair
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RENEWABLE ENERGY: SOLAR FUELS
Gordon Research Conferences
Conference Program

January 21-26, 2007
Ventura Beach Marriott
Ventura, CA

Chair: Daniel G. Nocera

Vice Chair Nathan S. Lewis

This Gordon Research Conference seeks to brings together chemists, physicists, materials
scientists and biologists to address perhaps the outstanding technical problem of the 21st
Century - the efficient, and ultimately economical, storage of energy from carbon-neutral
sources. Such an advance would deliver a renewable, environmentally benign energy
source for the future.

A great technological challenge facing our global future is energy. The generation of
energy, the security of its supply, and the environmental consequences of its use are
among the world’s foremost geopolitical concerns. Fossil fuels - coal, natural gas, and
petroleum - supply approximately 90% of the energy consumed today by industrialized
nations. An increase in energy supply is vitally needed to bring electric power to the 25%
of the world’s population that lacks it, to support the industrialization of developing
nations, and to sustain economic growth in developed countries. On the geopolitical
front, insuring an adequate energy supply is a major security issue for the world, and its
importance will grow in proportion to the singular dependence on oil as a primary energy
source. Yet, the current approach to energy supply, that of increased fossil fuel
exploration coupled with energy conservation, is not scaleable to meet future demands.
Rising living standards of a growing world population will cause global energy
consumption to increase significantly. Estimates indicate that energy consumption will
increase at least two-fold, from our current burn rate of 12.8 TW to 28 - 35 TW by 2050.
- U.N. projections indicate that meeting global energy demand in a sustainable fashion by
the year 2050 will require a significant fraction of the energy supply to come carbon free
sources to stabilize atmospheric carbon dioxide levels at twice the pre-anthropogenic
levels. External factors of economy, environment, and security dictate that this global
energy need be met by renewable and sustainable sources from a carbon-neutral source.

Sunlight is by far the most abundant global carbon-neutral energy resource. More solar
energy strikes the surface of the earth in one hour than is obtained from all of the fossil
fuels consumed globally in a year. Sunlight may be used to power the planet. However, it
is intermittent, and therefore it must be converted to electricity or stored chemical fuel to
be used on a large scale. The “grand challenge” of using the sun as a future energy source
faces daunting challenges - large expanses of fundamental science and technology await
discovery. A viable solar energy conversion scheme must result in a 10-50 fold decrease
in the cost-to-efficiency ratio for the production of stored fuels, and must be stable and



robust for a 20-30 year period. To reduce the cost of installed solar energy conversion
systems to $0.20/peak watt of solar radiation, a cost level that would make them
economically attractive in today’s energy market, will require revolutionary technologies.
This GRC seeks to present a forum for the underlying science needed to permit future
generations to use the sun as a renewable and sustainable primary energy source.

SUNDAY

4:00 pm - 9:00 pm
6:00 pm
7:30 pm - 7:35 pm

7:35 pm - 9:30 pm

7:35 pm - 8:05 pm

8:05 pm - 8:15 pm
8:15 pm - 8:40 pm

8:40 pm - 8:50 pm
8:50 pm - 9:20 pm

9:20 pm - 9:30 pm

Arrival and Check-in
Dinner

Opening comments: Daniel G. Nocera (Massachusetts Institute of
Technology, Department of Chemistry) / Introductory Comments
by GRC Site Staff

Global Energy Perspective

Session Chair: Harry B. Gray (California Institute of Technology,
Department of Chemistry)

Richard C.J. Somerville (Scripps Institution of Oceanography,
UCSD)
"Predicting Climate Change: What to Expect and Why"

Discussion

Steven Chu (Director, Lawrence Berkeley National Lab)
"The Energy Problem and Lawrence Berkeley National Lab's Plans
to Help Solve It"

Discussion

Harold Kroto (Florida State University, Department of Chemistry
& Biochemistry)

"Science for Society and Survival - the Only Way to Avoid Global
Suicide?"

Discussion

MONDAY

7:30 am - 8:30 am
9:00 am - 12:30 pm

9:00 am - 9:30 am

9:30 am - 9:45 am
9:45 am - 10:15 am

Breakfast

Bioenergy Conversion: Systems

Session Chair: P. Leslie Dutton (University of Pennsylvania,
Department of Biochemistry and Biophysics)

Jim Barber (Imperial College, Division of Molecular Biosciences)
"Towards Understanding How Nature Uses Solar Energy to Split
Water"

Discussion

Shelagh Ferguson-Miller (Michigan State University, Department
of Biochemistry & Molecular Biology)

"Cytochrome ¢ Oxidase: A Clean Oxygen-Reducing Machine and
Reversible Proton Pump"



10:15am - 10:30 am
10:30 am - 11:00 am

11:00 am - 11:15 am
11:15am - 11:45 am
11:45 am - 12:15 pm

12:15 pm - 12:30 pm
12:30 pm

1:30 pm - 4:00 pm
4:00 pm - 6:00 pm
6:00 pm

7:30 pm - 9:30 pm

7:30 pm - 8:00 pm

8:00 pm - 8:10 pm
8:10 pm - 8:40 pm

8:40 pm - 8:50 pm
8:50 pm - 9:20 pm

9:20 pm - 9:30 pm

Discussion

Juan Fontecilla-Camps (Institut de Biologie Structurale "Jean-
Pierre Ebel™)

Discussion
Group Photo / Coffee Break

Maria Ghirardi (National Renewable Energy Laboratory)
"[FeFe]-Hydrogenases as Catalysts in Photobiological and
Photobiomimetic Hydrogen Production Systems™

Discussion
Lunch

Free Time
Poster Session 1
Dinner

Bioenergy Conversion: Mechanisms

Session Chair: Richard S. Eisenberg (University of Rochester,
Department of Chemistry)

Leif Hammarstrom (Uppsala Universitet, Department of
Photochemistry & Molecular Science)
"Coupled Electron Transfer in Artificial Photosynthesis™

Discussion

Thomas Moore (Arizona State University, Department of
Chemistry & Biochemistry)

"Acrtificial Photosynthesis: Combining Technology with Biology
for Efficient Solar Energy Conversion”

Discussion

Fraser A. Armstrong (University of Oxford, Department of
Chemistry)

"Rapid Electrocatalysis by the Organometallic Active Sites of
Hydrogenases: Mechanism, Exploitation and Inspiration™

Discussion

TUESDAY

7:30 am - 8:30 am

9:00 am - 12:30 pm

9:00 am - 9:30 am

9:30 am - 9:45 am
9:45 am - 10:15 am

Breakfast

Small Molecule Activation: Oxygen, Hydrogen and
Water

Session Chair: Christopher C. Cummins (Massachusetts Institute
of Technology, Department of Chemistry)

David Milstein (Weizmann Institute of Science, Department of
Chemistry)
"Activation of O-H Bonds by Late Transition Metal Complexes"

Discussion

Jonas C. Peters (California Institute of Technology, Department of
Chemistry)



10:15 am - 10:30 am
10:30 am - 11:00 am
11:00 am - 11:30 am

11:30 am - 11:45 am
11:45 am - 12:15 pm

12:15 pm - 12:30 pm
12:30 pm

1:30 pm - 4:00 pm
4:00 pm - 6:00 pm
6:00 pm

7:30 pm - 9:30 pm

7:30 pm - 8:00 pm

8:00 pm - 8:10 pm
8:10 pm - 8:40 pm

8:40 pm - 8:50 pm
8:50 pm - 9:20 pm

9:20 pm - 9:30 pm

"Electrocatalysts for Hydrogen Evolution at Positive Potentials”
Discussion
Coffee Break

Daniel L. Dubois (Pacific Northwest National Laboratory)
"The Role of First and Second Coordination Spheres in Hydrogen
Production and Oxidation Catalysts"

Discussion

Thomas J. Meyer (University of North Carolina, Department of
Chemistry)
"Photochemical Oxygen Formation”

Discussion
Lunch

Free Time
Poster Session 1
Dinner

Other Small Molecule Activation Reactions of
Energy Consequence

Session Chair: John E. Bercaw (California Institute of
Technology, Department of Chemistry)

Joseph P. Sadighi (Massachusetts Institute of Technology,
Department of Chemistry)

"Catalytic Reactions of Carbon Dioxide: A Complement to the
Renewable Energy Challenge™

Discussion

Shannon S. Stahl (University of Wisconsin-Madison, Department
of Chemistry)

"Palladium-Dioxygen Reactivity: Implications for Catalytic
Oxygen Evolution™

Discussion

Karen I. Goldberg (University of Washington, Department of
Chemistry)
"Organometallic Reactions Relevant to Selective Hydrocarbon
Oxidation”

Discussion

WEDNESDAY

7:30 am - 8:30 am
9:00 am - 12:30 pm

9:00 am - 9:30 am

9:30 am - 9:45 am

Breakfast

Hydrogen Storage

Session Chair: Jeffrey R. Long (University of California,
Berkeley, Department of Chemistry)

Andreas Zittel (Universitat Fribourg, Department of Physics)
"The Potential and Limitations of Hydrogen as an Energy Carrier"

Discussion



9:45am - 10:15 am

10:15 am - 10:30 am
10:30 am - 11:00 am
11:00 am - 11:30 am

11:30 am - 11:45 am
11:45 am - 12:00 pm
12:00 pm - 12:05 pm
12:05 pm - 12:20 pm
12:20 pm - 12:25 pm
12:30 pm

1:30 pm - 4:00 pm
4:00 pm - 6:00 pm
6:00 pm

7:00 pm - 7:30 pm

7:30 pm - 9:30 pm

7:30 pm - 8:00 pm

8:00 pm - 8:10 pm
8:10 pm - 8:40 pm

8:40 pm - 8:50 pm
8:50 pm - 9:20 pm

9:20 pm - 9:30 pm

Omar M. Yaghi (University of California, Los Angeles,
Department of Chemistry & Biochemistry)

"Hydrogen Storage and Carbon Dioxide Capture in Molecular
Organic Frameworks"

Discussion
Coffee Break

Tom Baker (Los Alamos National Laboratory)
"Towards a Sustainable Transportation Fuel: Catalyzed Hydrogen
Release from Ammonia-Borane"

Discussion
Poster talk 1
Discussion
Poster talk 2
Discussion
Lunch

Free Time

Poster Session 2
Dinner

Business Meeting

(Nominations for the next Vice Chair; Fill out Conference
Evaluation Forms; Discuss future Site & Scheduling preferences;
Election of the next Vice Chair)

Reaction Chemistry at Surfaces

Session Chair: Allen J. Bard (University of Texas at Austin,
Department of Chemistry & Biochemistry)

T. Don Tilley (University of California, Berkeley, Department of
Chemistry)

"Electrocatalytic Water Splitting: Immobilization of the Catalytic
Centers"

Discussion

Joseph T. Hupp (Northwestern University, Department of
Chemistry)

"Dye-Sensitized Solar Cells: New Molecular and Electrodic
Designs™

Discussion

Hrvoje Petek (University of Pittsburgh, Department of Physics &
Astronomy)

"Ultrafast Electron Solvation and Interfacial Charge Transfer at
Metal Oxide/Protic Solvent Interfaces"

Discussion

THURSDAY

7:30 am - 8:30 am

Breakfast



9:00 am - 12:30 pm  Photovoltaics

Session Chair: Arthur Nozik (National Renewable Energy
Laboratory)

9:00 am - 9:30 am  Paul Alivisatos (University of California, Berkeley, Department of
Materials Science & Engineering)
"Nanocrystal Solar Cells"

9:30am - 9:45am  Discussion

9:45am - 10:15am Michael D. McGehee (Stanford University, Department of
Materials Science & Engineering)
"Advances in Organic-Inorganic Hybrid Solar Cells"

10:15 am - 10:30 am Discussion
10:30 am - 11:00 am Coffee Break

11:00 am - 11:30 am Stephen R. Forrest (University of Michigan, Department of
Electrical Engineering)
"Thin Film Organic Solar Cells: Control of Morphology and
Device Architecture to Achieve High Efficiency"

11:30 am - 11:45 am Discussion
11:45 am - 12:00 pm Poster talk 3
12:00 pm - 12:05 pm Discussion
12:05 pm - 12:20 pm Poster talk 4
12:20 pm - 12:25 pm Discussion
12:30 pm Lunch

1:30 pm - 4:00 pm  Free Time

4:00 pm - 6:00 pm  Poster Session 2
6:00 pm Dinner

7:30pm-9:30 pm  Challenges to the Implementation of a Solar Agenda

Session Chair: Karen J. Brewer (Virginia Polytechnic Institute
and State University, Department of Chemistry)

7:30 pm - 8:00 pm  Mark E. Conroy (General Manager, GE Energy)
"Ecomagination & Meeting the Demand for Renewables"

8:00 pm - 8:15 pm  Discussion

8:15 pm - 8:45 pm  Nathan S. Lewis (California Institute of Technology, Department
of Chemistry)
"Progress and Challenges in Solar Energy Conversion Using
Semiconductor/Liquid Junctions"

8:45 pm - 9:00 pm  Discussion
7:30am - 8:30 am  Breakfast
9:00 am Depart






