Extracting
Nature's Energy

energy needs. sy Kathy Brister

~— or a view of what scientists, entrepreneurs and even the
— president say could help solve America's energy problems,

take a stroll through your own backyard. Ethanol made from
trees, grass and other commmon plants could one day supply most
of the United States’ ethanal.

By combining such cellulosic ethanol with that made from
crops such as corn, the country could cut gasaline use by a third
in about 20 years and slash yearly fossil-fuel emissions by 250
million tons—equivalent to what's emitted from 45 coal-fired
power plants. These recent projections from the U.S. Department
of Energy’s Sandia National Laboratories are feeding intense inter-
est in bioenergy.

Corn

Corn-based ethanol is already
in production, but researchers
are examining other sources of
fuel, including trees, grass and
other common plants.
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Georgia researchers uncover new ways to meet America's alternative

Georgia—with its tradition of farming. wealth of agricultural and
engineering research, and 24 million acres of timberland—wants
to be at the center of this green-power movement. It's one com-
ponent of a statewide push into biotechnology, which combines
scientific innovation with industrial commercialization to drive
developments in medicine, agriculture and energy.

Much of the state's bioenergy effort is focused on cellulosic
ethanol, which is touted by some as the holy grail of biofuels. Cel-
lulosic has potential advantages over the corn-based ethanol al-
ready in production. The process of making fuel from corn takes a
great deal of power, offsetting some of its green-energy benefits.
Plus, redirecting food crops for fuel can affect world food supplies.




At maximum capacity,
the plant will churn through
2625 tons of dry wood a day,
producing 100 million gallons
of biofuel annually. CEO David
Aldous says his company’s
product emits a tenth of the
carbon dioxide of traditional
fossil fuel.

When Range Fuels launched
with $14 million in venture
capital, il prices were on their
way to record highs. In 2007,
the company won a $76 million
Department of Energy grant;
last year it drew another $130
million from private investors.

In January, it received an $80 mil-
lion loan guarantee from the U.S.
Department of Agriculture.

But if cellulosic ethanol is to live up
to its promise, scientists must solve the
mystery of how to extract plants' fuel-
bearing sugars in a way that is efficient
and environmentally sensitive.

Dozens of researchers in Georgia
are on the case. Both the University of
Georgia and Georgia Tech are part of
a $125 million Department of Energy
Bioenergy Science Center focused
primarily on developing cost-effective
means of producing biofuels from
plants. Georgia scientists have attracted
millions more in other bicenergy re-
search funds.

The Georgia Research Alliance is direct-
ing 70 percent of its $30 million in state
funding annually toward biotechnology
efforts, including bioenergy. Much of

As part of the BioEnergy Science Center (BESC) project, Will York
studies the structure and dynamics of carbohydrates in plant cell
walls using analytical tools such as the 900 MHz nuclear magnetic

resonance spectrometer.

the maoney is used to recruit “Eminent
Scholars” to state universities and to
foster growth of start-up companies.

State economic developers attracted
more than $3 billion in commercial
green-energy projects over the past
three years. Jill Stuckey of the Georgia
Environmental Facilities Authority says
Georgia will get another boost fram
the federal economic stimulus pack-
age, which contains $500 million for
‘leading-edge” biofuel projects.

Here's a look at some of the bioenergy
innovations under way in Georgia.

Tapping Timber Power
A patch of woods in southeast Georgia
is getting a world of attention these
days. That's where bioenergy company
Range Fuels plans to crank up what's
being billed as the United States’ first
commercial-scale cellulosic ethanol
plant by mid-2010. If scientific vision
and market reality unite as researchers
and investors hope, what happens on
those 280 acres in Soperton, Georgia,
could change the way America fills up.
Range Fuels uses a thermo-chemical
process to convert wood biomass into
biofuels. It has been working on its
cellulosic ethanol recipe since the com-
pany was established in 2006, including
at a pilot plant near the company’s Colo-
rado headquarters. But the real test will
come once Range Fuels flips the switch
at its $100 million-plus plant in Georgia,
a location chosen for one key reason:
It's surrounded by acres of timberland.

Because of lower oil prices and
a global recession, the economic argu-
ment for biofuels has taken a back seat

to the environmental one. Aldous says
global-warming concerns will drive the
market for cellulosic ethanol aver the
long run. “What used to be a debate
about climate change has changed into
a debate about what we have to do
about climate change,” he says.

Forests

Timber could be the next major
source of alternative energy.
Range Fuels, a Georgia-based
biocenergy company, uses a
thermo-chemical process to
convert wood biomass into
cellulosic ethanol. -JI. o
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