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What is Science?

“Science is not a collection of facts, nor is it
something that happens in a laboratory.
Science happens in the head; it is a flight of
imagination beyond the constraints of
ordinary perception”
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Biofuels — short version

Consolidated Bioprocessing of Biomass
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Various Plants Under Study

Jatropha, Agavae, Maize, Salcanoria, algae, many others — even wood chips




Conversion technologies are linked with specific feedq\:ncks

For each new plant constructed, the Biofuels Deployment Mode! (BDM)
selects a feedstock/conversion pair resulting in lowest cost of ethanol
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Potential Land Sources
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HOW BIOFUELS MEASURE UP

The case for biofueels isn’t cut and dried. Their appetite for agricultural land and the modest savings on greenhouse gas emissions they offer call their benefits into gquestion
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Mviy YNkt AMNEL DIVIVLELY

Biotuels are getting a bad rap as stories of rising food prices and shortages fill the news. But the environmental, energy and land use impacts of the crops
used to make the fuels vary dramatically. Current fuel sources - com, soybeans and canola - are mare harmful than alternatives that are under development.
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Photosythesis
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Algae Ethanol at Pilot Plant in Texas




Will These Men Change the World?

Sugar .

Photosynthesis Semiconductor-electrolyte cell Photovoltaic device



Artificial photosynthesis driving ATP
formation in liposomal membranes
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Artificial Photosynthesis
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Under the fuel through artificial photosynthesis scenario, nanotubes
embedded within a membrane would act like green leaves, using incident
solar radiation (H?) to split water molecules (H20), freeing up electrons
and oxygen (O2) that then react with carbon dioxide (CO2) to produce a
fuel, shown here as methanol (CH30H). The result is a renewable green
energy source that also helps scrub the atmosphere of excessive carbon
dioxide from the burning of fossil fuels. (Credit: lllustration by Flavio

Robles, Berkeley Lab Public Affairc!




Use Artificial Photosynthesis and
Nanotubes to Generate Hydrogen
Fuel with Sunlight

During the day, ’,,..«-""

photovoltaic panels
power the home.

oxygen are
ed in a fuel cell

At the same time, excess
energy is used to split —=
water into hydrogen and

oxygen for storage, using *“‘{Eq?
the efficient and L

cost-effective catalyst
developed by Mocera
and Kanan.
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ic cells




Things That Can Catalyze Innovative, Boundary-
Crossing Research

e Collaborative Researchers must:
— Think broadly, act personally and manage the innovation
mix
e Resist falling back on traditional comfort zones

— Make the research model deeply different

* Pay particular attention to areas of the research where no one is
actively innovating.

— Force an outside look - every time.

* Push researchers to work with “outsiders” more, making it first
systematic and then, a part of your culture

— lIgnite innovation thorough integration of science and
technology

e Use technology as an innovation catalyst



The Collaboration Gap

Collaboration and partnering is "theoretically easy," but "practically hard
to do."

Collaboration requires serious intent.
Having a few beers together is not collaboration.
Collaboration requires discipline

Collaborations need to be encouraged, affirmed and rewarded as part of
an institutional plan



Integration of Key Components Necessary for a Successful
Program

Institutional Support
Commiitted Faculty
Talented and Motivated Students
Funding
Departments & Programs Willingness to Work to Common Goal




Bottom line is to Form Unique Partnerships to Move Science Forward

........ with the willingness to take risks, to build upon rather than remain
cemented in tradition and to embrace, and learn from, failure






