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ScienceDaily (Dec. 10, 2007) — Using
concentrated solar energy to reverse combustion,
a research team from Sandia National Laboratories
is building a prototype device intended to
chemically “reenergize” carbon dioxide into carbon
monoxide using concentrated solar power. The
carbon monoxide could then be used to make
hydrogen or serve as a building block to
synthesize a liquid combustible fuel, such as
methanol or even gasoline, diesel and jet fuel.

The prototype device, called the
Counter Rotating Ring Receiver
Reactor Recuperator (CR5, for
short), will break a carbon-oxygen
bond in the carbon dioxide to form
carbon monoxide and oxygen in two
distinct steps. It is a major piece of
an approach to converting carbon
dioxide into fuel from sunlight.

The Sandia research team calls this
approach “Sunshine to Petrol”
(S2P). “Liquid Solar Fuel” is the end
product — the methanol, gasoline,
or other liquid fuel made from water
and the carbon monoxide produced
using solar energy.

CR5 inventor Rich Diver says the
original idea for the device was to break down water into
hydrogen and oxygen. The hydrogen could then fuel a
potential hydrogen economy.

The Sandia researchers came up with the idea to use the CR5
to break down carbon dioxide, just as it would water. Over the
past year they have shown proof of concept and are
completing a prototype device that will use concentrated solar
energy to reenergize carbon dioxide or water, the products of
combustion. This will form carbon monoxide, hydrogen, and
oxygen, which ultimately could be used to synthesize liquid
fuels in an integrated S2P system.

Coresearchers on the project are Jim E. Miller and Nathan
Siegel. Project champion is Ellen B. Stechel, manager of
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Sandia researcher Rich Diver checks out the solar
furnace which will be the initial source of
concentrated solar heat for the CR5 prototype.
Eventually parabolic dishes will provide the
thermal energy. (Credit: Photo by Randy Montoya)

HS Hybrid Official Site
The most fuel-efficient of all luxury vehicles with 35
MPG rated.
www.lexus.com/hs

Fuel cell engine
Learn More About The New Chrysler Fuel-less
Vehicles Today.
www.ChryslerGroupLLC.com

Sunshine-to-Petrol Project Seeks Fuel From Thin Air

Bre

Just
Cell 

Scie

En
Ca
Me
Pa
En
mo

Widg

Fo
ten
wa
Ca
tyc
rid
Ag
pre
sc

Science News  Share    Blog    Cite

enlarge

Health & Medicine Mind & Brain Plants & Animals Earth & Climate Space & Time Matter & Ener

News Articles Videos Images Books

Sunshine-to-Petrol Project Seeks Fuel From Thin Air http://www.sciencedaily.com/releases/2007/12/071208150135.htm

1 of 3 10/13/2009 8:07 PM



Free Subscriptions

Feedback

Your Name:

Your Email:

Comments:

Red-nosed circus billionaire returns to Earth
Iran says British
Museum broke
pledge on artifact
more science news

In Other News ...
Clinton winds up trip
with focus on
Russian society
Senate panel backs
healthcare reform
Ford switch recall
expanded by 4.5
million vehicles
Ford, UAW reach
tentative deal on
contract changes
Lawyers seek order
to release Kuwaiti at
Guantanamo
Microsoft releases
biggest patch on
record
Magnitude 6.3
quake hits off
Alaska: USGS
Bleak U.S. job
market boosts
military recruitment
more top news

Copyright Reuters 2008. See Restrictions.

... from ScienceDaily

Get the latest science news with our free email
newsletters, updated daily and weekly. Or view
hourly updated newsfeeds in your RSS reader:

Email Newsletters
RSS Newsfeeds

... we want to hear from you!

Tell us what you think of the new ScienceDaily --
we welcome both positive and negative comments.
Have any problems using the site? Questions?

Sandia’s Fuels and Energy Transitions Department.

Stechel says that researchers have known for a long time that
theoretically it might be possible to recycle carbon dioxide, but
many thought it could not be made practical, either technically
or economically.

“Hence, it has not been pursued with much vigor,” she says.
“Not only did we think it was possible, the team has developed
a prototype that they fully anticipate will successfully break
down carbon dioxide in a clever and viable two-step process.”

Stechel notes that one driver for the invention is the need to
reduce greenhouse gases.

“This invention, though probably a good 15 to 20 years away
from being on the market, holds a real promise of being able
to reduce carbon dioxide emissions while preserving options to
keep using fuels we know and love,” she says. “Recycling
carbon dioxide into fuels provides an attractive alternative to
burying it.”

Providing funding for Sunshine to Petrol is Sandia’s internal
Laboratory Directed Research and Development (LDRD)
program. The research has also attracted interest and some
funding from DoD/DARPA (Defense Advanced Research
Projects Agency).

“What’s exciting about this invention is that it will result in fossil
fuels being used at least twice, meaning less carbon dioxide
being put into the atmosphere and a reduction of the rate that
fossil fuels are pulled out of the ground,” Diver says.

As an example, he says, coal would be burned at a clean coal
power plant. The carbon dioxide from the burning of the coal
would be captured and reduced to carbon monoxide in the
CR5. The carbon monoxide would then be the starting point of
making gasoline, jet fuel, methanol, or almost any type of
liquid fuel.

The prospect of a liquid fuel is significant because it fits in with
the current gasoline and oil infrastructure. After the
synthesized fuel is made from the carbon monoxide, it could
be transported through a pipeline or put in a truck and hauled
to a gas station, just like gasoline refined from petroleum is
now. Plus it would work in ordinary gasoline and diesel engine
vehicles.

Miller says that while the first step would be to capture the
carbon dioxide from sources where it is concentrated — e.g.,
power plants, smokestacks, and breweries — the ultimate
goal would be to snatch it out of the air. A S2P system that
includes atmospheric carbon dioxide capture could produce
carbon-neutral liquid fuels.

“Our overall objective with this prototype is to demonstrate the
practicality of the CR5 concept and to determine how test
results from small-scale testing can be expanded to work in
real devices,” Miller says. “The design is conservative
compared to what might eventually be developed.”

Diver says the prototype should be completed by early next
year. He hand-built the precision device in a shop at Sandia’s
National Solar Thermal Test Facility and is now waiting on a
few parts to finalize it. Initial tests will break down water into
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hydrogen and oxygen. That will be followed by tests that
similarly break down carbon dioxide to carbon monoxide and
oxygen.

Besides having a nearly completed prototype, the research
team has already proven that the chemistry works repeatedly
through multiple cycles without losing performance and on a
short enough cycle time for a practical device.

“We just now have to do it all in one continuous working
device,” Siegel says.

Adapted from materials provided by Sandia National
Laboratories.
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