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® (Greenhouse gas emissions and climate change

® Maintaining U.S. technological leadership

To enhance the economic and energy security of the

To ensure U.S. technological lead in developing and

deploying advaniceid‘energy technologies
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Artificial Fertilizers
Green Revolution
Polio Vaccination
Antibiotics
Airplanes
Electrification
Nuclear Energy
Transistor
Integrated Circuits
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20 years

Imagine all of this happening
in the next 20 years...

Fiber Optic Communication
Wireless Communication

Internet
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m BEEST(Batteries for Electrical Energy Storage in Transportation)

3] 204]7] game-changing 7]<.
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» [MPACCT(Innovation Materials & Processes for Advanced Carbon Capture

Technologies)
» GRIDS(Grid-Scle Rmapable Intermittent Dispatchable Storage)

m ADEPT(Agile Delivery of Electrical Power Technology)



m Electrofuels

m BEETIT(Buildign Energy Efficiency Through Innovative Thermodevices)
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Batteries for Electrical Energy
Storage in Transportation (BEEST)

Electrofuels
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Innovative Materials & Processes
for Advanced Carbon Capture
Technologies (IMPAACT)

Developing a new generation of
energy-dense, low-cost battery
technologies for plug-in and hybrid
electric vehicles

Could give electric vehicles the
range, performance, lifetime, and
cost required to shift transportation
energy from oil to the U.S. electric
grid

approaches

Exploring using microorganisms to
harness energy and convert carbon
dioxide into liquid fuels

Theoretically, this could be10 times
more efficient than current
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MATSH= Electrofuels

1.

Revolutionizing technologies that
prevent carbon dioxide produced
by coal-fired power plants from
entering the atmosphere

Could dramatically reduce the
amount of carbon dioxide
emissions that contribute to global
warming
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Biofuels from CO2 using

ammonia-oxidizing bacteria in a
reverse microbial fuel cell (Columbia
University)
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Development of an integrated
microbial-electrocatalytic(MEC)  system
for liquid biofuel production from CO2
(Lawrence Berkeley National Lab.)
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Bioprocess and Microbe engineering
for total carbon utilization in biofuel
production (MIT)
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fuel from CO2, H2, 02 (MIT)
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Electroalcoholgenesis-bioelectrochemica
1 reduction of CO2 to biobutanol
(Medical University of South Carolina)
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Hydrogen-dependent  conversion  of
carbon dioxide to liquid electrofuels by
extremely thermophilic archaea (North
Carolina State University)
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Novel biological conversion of
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Electrofuels via direct electron transfer
from electrodes to microbes (University
of Massachusetts Amherst)
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