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GOVERNMENT & POLICY

ENERGY MINISTERS from around the 
world met in Washington, D.C., for three 
days earlier this month to wrestle with how 
to reenergize efforts to cut carbon emis-
sions from coal-fired power plants.

The goal of the ministers, who make 
up the Carbon Sequestration Leadership 
Forum (CSLF), is to keep coal in the global 
energy mix by reducing its greenhouse gas 
emissions. Their solution, not surprisingly, 
is a rapid acceleration of R&D for technolo-
gies that capture and sequester under-
ground carbon dioxide emitted by power 
plants, refineries, and industrial manufac-
turers that burn fossil fuels.

Globally, CO2 accounts for more than 
half of all greenhouse gas emissions, so the 
issue is large in both impact and scope. In 
the U.S., CO2 is responsible for about 84% 
of all anthropogenic greenhouse gas emis-
sions. Fossil fuels burned to generate elec-
tricity are the largest single CO2 source, 
about 32% of all anthropogenic greenhouse 
gas emissions in 2011, with coal responsible 
for nearly all of it, according to the Envi-
ronmental Protection Agency.

The international ministers have a lot 
at stake. The 22 countries they represent, 
along with the European Commission, are 
responsible for 76% of the world’s CO2 
emissions and hold more than half of the 
world’s population.

Created a decade ago, CSLF has had 
limited success in pushing carbon seques-
tration. But it says the next seven years 
will be the most critical time to act to cut 
greenhouse gas emissions to stave off the 
impact of global warming. The group wants 
to speed up development of commercial-
scale coal-fired power plants with carbon 
capture and sequestration (CCS) systems 
and have these plants operating by the ear-
ly 2020s. However, CCS technologies have 
to date been nearly impossible to move 
beyond the pilot scale.

The problem has been the lack of an in-
centive to encourage coal-based electricity 
generators to deploy expensive, compli-

cated CCS systems, says Charles D. Mc-
Connell, head of Rice University’s Energy 
& Environment Initiative and a former De-
partment of Energy assistant secretary of 
energy, which made him DOE’s top fossil-
fuel official. He and a host of other energy 
experts note there are no carbon taxes, no 
market-based carbon trading systems, and 
no regulations in place with cost penalties 
sufficiently high enough to change behav-
ior and spur CO2 emissions reductions.

This void has led to a plethora of DOE-
funded carbon capture pilot projects but 
a nearly impossible path to get past dem-
onstrations and on to large, commercial 
coal-fired power plants (C&EN, July 16, 
2012, page 37).

Absent regulations, McConnell says, 
he and other coal advocates are exploring 
selling CO2 as a commodity to drive CCS de-
velopment. Specifically, they are looking at 
taking CO2 captured by electricity utilities 
using CCS technology and selling the gas to 
oil companies for use in enhanced oil recov-
ery (EOR) projects in “depleted” oil fields. 
Today, a limited amount of pressurized CO2 
is driven underground to force remaining 
oil to the surface. But an unusual mix of sup-
porters—including coal advocates, DOE, 
CSLF members, and some environmental 
activists—would like to see EOR’s use ex-
panded so that it creates a market for CO2 
captured from coal-fired power plants.

Meanwhile at the energy ministers’ 
meeting, U.S. Energy Secretary Ernest J. 
Moniz stressed his view that the recent EPA 
proposal to cap CO2 emissions from new 
natural-gas- and coal-fired power plants 
could be another CCS driver (C&EN, Oct. 7, 
page 42). The proposal would require coal-
fired plants to reduce emissions signifi-
cantly but would ease utilities’ pain by al-
lowing power plants to collect only part of 

their CO2 emission stream and to stretch 
out compliance for several years. The pro-
posal, however, is soft on natural-gas-fired 
plants, which emit about half as much CO2 
as coal-fired plants. Although the limit for 
gas is more stringent than that for coal-
fired plants, gas facilities can already meet 
the cap without CCS technology.

EPA has said CCS technology is good to 
go, pointing to three new U.S. coal-fired 
power plants where the technology will 
be employed. However, only one is actu-
ally under construction—Southern Co.’s 
582-MW integrated gasification combined 
cycle (IGCC) power plant, which is nearing 
completion in Kemper County, Miss. The 
plant is expensive, over budget, and de-
layed. It is expected to cost $5 billion when 
completed next year. Some $270 million of 
that money came from DOE.

For Moniz, the EPA proposal creates a 
sense of “urgency” to improve and com-
mercialize CCS technology. Echoing EPA, 
he added that CCS “is ready. It is there.”

As the meeting concluded, Moniz an-
nounced grants for 18 new U.S. projects 
that, he said, would fund innovative re-
search on new, “second generation” carbon 
capture technologies. The grants provide a 
total of $84 million for mostly small dem-
onstration projects.

When discussing the grants, Moniz un-
derscored DOE’s support for coal, noting 
that coal and other fossil fuels “will be a ma-
jor part of our energy future for decades.”

COAL SUPPORTERS take issue with EPA’s 
and Moniz’s statements that CCS technol-
ogy is ready for prime time as well as with 
EPA’s proposal to limit CO2 emissions 
from power plants.

At a nearly four-hour hearing on Nov. 
14 before the House of Representatives 
Energy & Commerce Committee, Repub-
licans blasted EPA for the proposal. They 
also announced draft legislation by coal-
state congressional members to stop EPA 
from issuing any such regulations. Their 
draft bill would block requirements based 
on CCS technology until at least six power 
plants have used the technology continu-
ously for more than a year. The bill, several 
committee members and hearing wit-
nesses noted, would remove any incentive 
for CCS deployment.
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“No utility is going to deploy something 
that is not technically ready.”
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For McConnell, the EPA proposal is “dis-
ingenuous.” He criticizes the agency for 
“unilaterally declaring” CCS technology 
ready for commercial deployment while 
ignoring the fact that none of the three 
projects EPA cites is operating and two 
have yet to even obtain financing to begin 
construction.

The proposal, he adds, ensures CCS tech-
nology will not be deployed. “No utility is 
going to deploy something that is not tech-
nically ready,” McConnell says. “Instead 
utilities will invest in natural gas plants.”

Concerning DOE’s touted $84 million 
investment, McConnell calls it “chump 
change.” He notes DOE has reduced its 
fossil-fuel R&D budget over the past three 
years and a one-time infusion is unlikely to 
make much difference. He acknowledges 
that several billion dollars was set aside 
for large-scale coal projects through the 
American Recovery & Reinvestment Act of 
2009, but, except for Kemper, he says, the 
facilities earmarked to receive the money 
have not advanced to construction and are 

unable to take advantage of the govern-
ment’s largesse.

These difficulties have led McConnell 
and others to push for expanding EOR 
operations that use CO2 from coal-fired 
power plants’ CCS operations. The Kem-
per plant, he notes, as well as the other two 
proposed facilities cited by EPA, plan to 
sell CO2 for EOR operations.

“This isn’t a small niche market,” Mc-
Connell says. “It could be huge. This is a 
good thing for domestic oil production, 
jobs, and energy security, and it also is an 
environmental pollution solution. It is the 
perfect play.”

McConnell and other EOR advocates see 
the practice as a “bridge technology” allow-
ing coal’s use to continue for 50 or so years, 
while nonfossil energy technologies de-
velop. He estimates the U.S. currently gets 
about 5% of its domestic oil through EOR 
efforts. That level could grow to 45% with 
the addition of CO2 from CCS operations.

Because of the greenhouse gas reduction 
potential in this scheme, it is also backed 

by the Natural Resources Defense Council 
(NRDC), the World Resources Institute, 
the Clean Air Task Force, and other envi-
ronmental groups.

John Steelman, NRDC’s climate-change 
program director, says about half of an oil 
field’s oil reserves remain after drilling and 
about half that amount could be recovered 
through EOR. Returning to old brownfield 
sites, he says, is far superior to drilling in 
undeveloped new areas or extracting oil 
from tar sands or through hydraulic frac-
turing in populated areas.

To encourage CCS technology use, 
Steelman suggests tax revenues from the 
new, EOR-sourced oil be used to give tax 
breaks to oil companies that use coal-based 
CO2 and to provide funds to support CCS 
development and deployment.

EOR operations, however, must be 
closely monitored, he underscores, to en-
sure the CO2 stays underground.

“But overall,” Steelman says, “we see 
this as a win-win-win for oil companies, the 
coal industry, and the environment.” ◾

NOTE: Investment amounts are approximate. SOURCE: DOE

COAST TO COAST  DOE makes investments to speed up CO2 capture technologies

Postcombustion CO2 
capture technologies
1 ADA-ES
Highlands Ranch, Colo.
Optimizing the costs of a 
solid-sorbent-based CO2 
capture process through 
heat integration
$1 million

2 Akermin
St. Louis
Novel flow sheet for 
low-energy CO2 capture 
enabled by biocatalyst 
delivery system
$3 million

3 Alliant Techsystems
Ronkonkoma, N.Y.
Supersonic postcombus-
tion inertial CO2 extrac-
tion system
$3 million

4 American Air Liquide
Newark, Del.
CO2 capture by cold 
membrane operation 
with actual power plant 
flue gas
$4 million

5 Aspen Aerogels
Northborough, Mass.
Bench-scale develop-

ment & testing of aerogel 
sorbents for CO2 capture
$3 million

6 Gas Technology 
Institute
Des Plaines, Ill.
Pilot test of a nanopo-
rous, superhydrophobic 
membrane contactor 
process for postcombus-
tion CO2 capture
$10 million

7 GE Global Research
Niskayuna, N.Y.
Pilot-scale silicone 
process for low-cost CO2 
capture
$4.5 million

7 GE Global Research
Niskayuna, N.Y.
Bench-scale process for 
low-cost CO2 capture 
using a phase-changing 
absorbent
$2.4 million

8 Ion Engineering
Boulder, Colo.
Advanced solvent CO2 
capture project
$15 million

9 Membrane 
Technology & Research
Newark, Calif.
Bench-scale develop-
ment of a hybrid mem-
brane-absorption CO2 
capture process
$3 million

10 RTI International
Research Triangle Park, 
N.C.
Bench-scale develop-
ment of a nonaqueous 
solvent CO2 capture pro-
cess for coal-fired power 
plants
$2.4 million

11 SRI International
Menlo Park, Calif.
CO2 capture using ad-
vanced carbon sorbents 
at a slipstream scale
$10.5 million

11 SRI International
Menlo Park, Calif.
Development of mixed-
salt technology for CO2 
capture from coal-fired 
power plants
$1.7 million

12 TDA Research
Wheat Ridge, Colo.
Sorbent-based postcom-
bustion CO2 slipstream 
testing
$5 million

13 University of 
Kentucky Research 
Foundation
Lexington

Advanced catalytic sol-
vent for low-cost post-
combustion CO2 capture 
in a coal-fired power 
plant
$3 million

Precombustion CO2 
capture technologies
14 Media & Process 
Technology
Pittsburgh
Robust, energy-efficient 
dual-stage membrane-
based process for en-
hanced CO2 capture
$2 million

11 SRI International
Menlo Park, Calif.
Development of a pre-
combustion CO2 capture 
process using high-
temperature polybenz-
imidazole hollow-fiber 
membranes
$2.3 million

12 TDA Research
Wheat Ridge, Colo.
Pilot testing of a highly 
efficient precombustion 
sorbent-based carbon 
capture system
$8 million
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