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DOE-sponsored IGCC project could lead to lower-cost carbon capture technologies
Washington, DC — Changes in operating conditions coupled with changes in commercially manufactured catalysts can 
produce both power generation increases and significant cost savings at Integrated Gasification Combined Cycle (IGCC) 
power plants, according to new research from a U.S. Department of Energy (DOE)-sponsored project. Results from the project 
at DOE’s National Carbon Capture Center (NCCC) could ultimately lead to lower-cost carbon-capture technologies and help 
provide affordable, reliable, and clean energy from our nation’s domestic coal resources. Carbon capture, utilization and 
storage (CCUS) technologies are viewed by experts as an important option in helping reduce atmospheric carbon dioxide 
(CO2) emission linked to potential global climate change. Advanced power plants using IGCC technology convert coal into a 
synthesis gas, or “syngas,” which can then be combusted to produce electricity. The syngas contains combustible hydrogen 
and carbon monoxide (CO), along with water, nitrogen, and CO2, a greenhouse gas.

To capture CO2 and prevent its release into the atmosphere, the syngas is “shifted” in a chemical process called the water-
gas shift (WGS) reaction. The reaction converts CO into CO2 in the presence of a catalyst and steam and produces additional 
hydrogen for combustion. A large amount of steam ensures maximum conversion of CO and inhibits side reactions, but it also 
reduces the overall efficiency of the IGCC plant. The amount of steam is quantified by the steam-to-CO ratio of the gas fed to 
the WGS reactor. Testing a variety of commercially available WGS catalysts, NCCC researchers were able to significantly reduce 
the steam-to-CO ratio while still achieving high CO conversion without side reactions. A reduction in the ratio translates 
into increased net power output and a smaller increase in the cost of electricity associated with carbon capture. Specifically, 
the 1.0 reduction in steam-to-CO ratio that was achieved corresponds to a 40-megawatt increase in power generation in a 
500-megawatt IGCC plant. This could result in cost savings of more than $275 million over a plant’s estimated 30-year lifespan 
at current IGCC power costs of about $33 per megawatt-hour. NCCC researchers are providing the test results to manufacturers 
to assist them in specifying future WGS systems for IGCC plants that incorporate carbon capture. The researchers are also 
planning further tests with other commercially available, newly formulated WGS catalysts. In addition, the findings are being 
implemented at a commercial IGCC plant now under construction in Kemper County, Miss. The plant will showcase a transport 
gasifier technology developed at the NCCC.

Located in Wilsonville, Ala., the NCCC is a state-of-the-art test facility dedicated to the advancement of clean coal technology. 
The Office of Fossil Energy’s National Energy Technology Laboratory, in cooperation with Southern Company Services, 
established the NCCC to bolster national efforts to develop cost-effective technologies to capture the CO2 produced by fossil-
fueled power plants and help secure the nation’s energy future.

President quietly adds coal section to his re-election website; Senate Environment and Public Works Committee News Release
President Obama’s re-election team has quietly added a clean coal section to its campaign website amid complaints from 
Republicans about its absence. Industry leaders have for months been chafing that the president failed to mention coal 
as part of his calls for an all-of-the-above energy strategy. Now the website includes a list of energy priorities, including 
“clean coal.” It says, “President Obama has set a 10-year goal to develop and deploy cost-effective clean coal technology.” “The 
Recovery Act invested substantially in carbon capture and sequestration research,” it adds, “including 22 projects across four 
different areas of carbon capture-and-storage research and development.” Evan Tracey, communications senior vice president 
for the American Coalition for Clean Coal Electricity, welcomed the change. “We’re glad the Obama campaign finally included 
clean coal in its ‘all of the above’ energy strategy, but the President’s commitment to coal needs to be more than just a talking 
point,” he said in a statement, urging the administration to reconsider “expensive and heavy handed” regulations.
 

During a congressional hearing earlier this week, Rep. Ed Whitfield (R-Ky.), a top House Energy and Commerce 
Committee member, displayed a picture of the website sans coal. “I was looking at President Obama’s 

website the other day on his campaign, and I was actually disturbed by it,” he told the audience. 
“Now there’s one glaring absence, and that is coal. “Many of us get upset about that 

because it has a tremendous economic impact on our country,” 
Whitfield said. “It provides a lot of jobs, and it 
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makes us competitive in the global marketplace because coal is still a valuable resource.” The president appears to have a 
difficult relationship with coal. His administration has moved to beef up environmental controls for mining and power plant 
emissions. At the same time, it continues to approve major coal mining leases on public lands, to the ire of environmentalists. 

Obama’s fiscal 2013 budget blueprint recommended cuts to clean coal research as part of the overall federal effort to trim 
spending. Congress, however, appears poised to bypass at least some of those cuts. Carbon capture technology will be an 
essential part of building future coal-fired power plants under U.S. EPA’s emissions control proposals. But environmentalists, 
rejecting the very idea of clean coal, would rather see research funding go to renewable technologies like wind and solar. 
A new report by the Worldwatch Institute, a sustainability group, said global funding for carbon capture and sequestration 
remained unchanged in 2011 at $23.5 billion. It said that of the dozens of projects around the globe, only eight are operational.

World’s largest CCS plant opens in Norway
The world’s largest carbon capture and storage demonstration project was launched in Norway yesterday. The $1bn facility at 
Mongstat was opened by Norwegian Prime Minister Jens Stoltenberg, who called it “an important project for Norway and for 
the world”. The centre will capture gases from two nearby sources – a 280 MW combined heat and power plant and a refinery 
used by Shell and other oil firms which has carbon emissions similar to those of a coal fired plant. European Union Energy 
Commissioner Guenther Oettinger hailed the opening of the plant as “an important milestone in Europe’s undertaking to 
develop CCS technologies”. “It will provide a new momentum to the discussion of CCS use in Europe,” he added. Norway is the 
world’s eighth-biggest exporter of oil and Western Europe’s biggest exporter of natural gas.

U.N. to rule on carbon offsets from coal plants
The main U.N.-appointed panel that regulates supply of global carbon offsets could this week decide whether to approve 
rules that would lead to the award of millions of CO2 credits to coal-fired power stations in developing countries, according to 
meeting agenda notes on the UNFCCC website. The Executive Board (EB) of the Clean Development Mechanism (CDM) could 
this week decide whether to re-instate the methodology that developers use to calculate emission reductions made at coal 
power plants, a move which would enable them to request carbon credits. Last November the board halted the methodology 
and registration of new offset projects from efficient coal-fired power plants after finding some had exaggerated the emission 
cuts that would be made.

Coal-fired plants can earn U.N.-backed Certified Emission Reductions (CERs) if they prove they have reduced emissions by 
displacing older, more polluting stations in developing countries. But there are concerns that the rules allow developers 
to compare their power stations with the oldest plants rather than more modern units, potentially earning millions of false 
credits. The CDM Methodology Panel has made draft revisions to the project blueprint, so-called ACM0013, to try to rectify the 
problem and suggested project owners should use fresh data that would force them to measure the efficiency of their plants 
with newer, cleaner plants. However, approval for the methodology revision can only be given by the board. Six cleaner coal 
projects, which would not be affected by the revisions, have already been registered by the U.N. and have the potential to 
generate a combined 9.5 million CERs by the end of the year, according to Thomson Reuters Point Carbon data. Meanwhile, a 
change to the rules would affect the other 42 projects using the methodology currently in the CDM pipeline. The Stockholm 
Environment Institute said in a paper last year that changes to the baseline reflecting the most recent technology used in 
China and India would mean the entire sector would earn 132 million credits by 2020, rather than the 451 million estimated in 
project design documents. Despite the dramatic cut to the plants’ potential to earn CERs, green groups believe the revisions 
do not go far enough and have called on the board to reject them. “Even if the technical shortcomings could be addressed, 

coal projects are clearly neither clean nor sustainable,” said Justin Guay from U.S.-based lobby group Sierra Club in a 
press release on Monday.

PROGRAMMATIC
According to the agenda of this week’s meeting the EB could also decide whether 

to hand CERs to a programmatic scheme that was registered in 
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July 2009 and which seeks to replace incandescent lightbulbs with energy efficient ones in Mexican households. A first 
request for credits was last year rejected by the panel which demanded more proof showing how long the lightbulbs are 
switched on and more precise figures for the number of bulbs and households involved. Unlike standard CDM projects, 
programmatic projects, or Programmes of Activities (PoAs), group several emission reductions activities under one project 
design document, making smaller emission cutting initiatives cheaper to fund. PoAs were touted as a way to help channel 
and scale up carbon finance in countries that have been neglected by the CDM such as many of the poorer African nations. 
But so far just 17 PoAs have been registered by the U.N., less than 0.5 percent of all projects approved, and none have been 
issued with CERs. The 67th meeting of the EB will be held this week (May 7-11) in Bonn, Germany.

UK shale gas: the economics
How economically viable is the production of shale gas in the UK? The US sees the resource as a game-changer with its ability 
to create jobs and lower gas prices. But, with a questionable amount of recoverable reserves in place, we discover whether 
shale gas could have the same impact in the UK.

The shale gas debate has once more made headlines, following the release of a report by the UK Department of Energy 
and Climate Change in April suggesting that it is now safe for energy company Cuadrilla Resources to continue hydraulic 
fracturing operations in the north-west of England. It is not known exactly how many shale gas reserves the UK holds. Some 
studies have suggested that the volume of ‘gas in place’ is near ten trillion cubic feet, while others have claimed to have found 
200 trillion cubic feet in Lancashire alone. The number of offshore reserves has also been estimated, with one recent report 
stating there may be five times more shale gas in the North Sea than on land.

Guesswork on figures point to small and large reserves, but the question is how much shale gas can be retrieved for the good 
of energy security and climate change?

It all boils down to economics.

Full article at: http://www.power-technology.com/features/featureeconomics-of-uk-shale-gas/?WT.mc_id=WN_Feat

Indiana Gasification Plant Steps Closer Toward EPA Approval Says IG Partner During Courier Press Interview
Indiana Gasification is one step closer toward the development of a $2.9 billion substitute natural gas plant as its emissions 
permit has been sent to the EPA for final approval, the Evansville Courier & Press recently reported. The Indiana Department 
of Environmental Management signed off on the emissions permit and forwarded it on to the EPA last week. This is another 
step, but it’s a very significant step,” said Bill Rosenberg, a partner in Indiana Gasification and former Assistant Administrator 
for Air for EPA, who spoke on the efforts of Indiana Gasification in an interview with Eric Bradner of the Courier & Press. The 
Indiana Gasification plant will emit just a fraction of what coal-burning plants put into the atmosphere. And a pipeline will 
carry the CO2, which is captured and turned into liquid, to the Gulf of Mexico, for use in oil production.

“This concept of treating carbon dioxide as a product rather than as an emission is important and one that we developed 
with great care,” according to Rosenberg. “You can think about this as a prototype plant where this could be replicated 
in other environments,” he added. John Thompson, director of the fossil transition project for the Clean Air Task Force, a 
nonprofit environment group, said “Projects like Rockport are an important step in moving fossil fuels toward near zero-
carbon emissions.”

Could solar thermal technology make CCS cost competitive
It may seem ironic, but solar thermal technology could provide a cheap and effective solution to make carbon 

capture and storage (CCS) technology a commercial viable option for the coal- and gas-fired generation 
industry.

 

One of the principal hurdles of CCS technology is the extra energy 
required to capture the emissions – particularly in 

post-combustion 
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capture technologies that will likely form the principal mechanism for coal plant retrofits. An enormous amount of heat is 
needed in the carbon capture process, equivalent to up to one quarter of a coal-fired plant, adding considerably to the costs 
and reducing the efficiency of the facility. A 600MW coal-fired plant, for instance, would be reduced in capacity to around 
450MW.

A new project being undertaken by the CSIRO and partly funded by the Australian Solar Institute is looking at the possibility 
of using heat produced from solar thermal technology for the carbon capture process. The thinking behind the project is that 
it could allow the coal-fired coal-fired power stations to maintain their nameplate capacity and present a novel energy storage 
solution – because the CO2 can be stored while the solar plant is offline.

Oxygen-separation membranes could aid in CO2 reduction
It may seem counterintuitive, but one way to reduce carbon dioxide emissions to the atmosphere may be to produce pure 
carbon dioxide in power plants that burn fossil fuels. In this way, greenhouse gases — once isolated within a plant — could 
be captured and stored in natural reservoirs, deep in Earth’s crust. 

Such “carbon-capture” technology may significantly reduce greenhouse gas emissions from cheap and plentiful energy 
sources such as coal and natural gas, and help minimize fossil fuels’ contribution to climate change. But extracting carbon 
dioxide from the rest of a powerplant’s byproducts is now an expensive process requiring huge amounts of energy, special 
chemicals and extra hardware. 

Now researchers at MIT are evaluating a system that efficiently eliminates nitrogen from the combustion process, delivering a 
pure stream of carbon dioxide after removing other combustion byproducts such as water and other gases. The centerpiece 
of the system is a ceramic membrane used to separate oxygen from air. Burning fuels in pure oxygen, as opposed to air — a 
process known as oxyfuel combustion — can yield a pure stream of carbon dioxide. 

The researchers have built a small-scale reactor in their lab to test the membrane technology, and have begun establishing 
parameters for operating the membranes under the extreme conditions found inside a conventional power plant. The group’s 
results will appear in the Journal of Membrane Sciences, and will be presented at the International Symposium on Combustion 
in August. 
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