Carbon Capture Aids Environment, But Feasibility Is a Barrier
by Mark Jaffe
November 24, 2013 - Coal has been tagged the bad boy of fossil fuels — releasing a host of pollutants — and the utility industry has worked to clean up its act.  Scrubbers have been added to remove acid-rain-causing sulfur dioxide, burners to cut ozone-forming nitrogen oxides, and baghouse filters to catch fine soot.
Now, the federal government wants power plants to capture the CO2 released from burning coal.  The problem: there isn't a viable technology to do it.
Two Colorado companies — Boulder-based Ion Engineering and Littleton-based ADA-ES Inc. — are trying to fill that gap.  "The need to remove carbon from the atmosphere is undeniable," said Ion CEO Alfred Brown.  "The question is: Can you do it economically?"
A sharp rise in man-made CO2 in the atmosphere has been linked by many scientific studies to climate change.  In September, the federal Environmental Protection Agency issued proposed rules placing limits on carbon emissions from new coal- and gas-fired power plants.  The agency is also developing carbon rules for existing power plants.
Coal-fired power plants are being targeted because they generate 1/3 of the nation's CO2 emissions — making the facilities the largest single domestic source, according to the EPA.  But the 400 coal-fired plants also provided 37% of the country's electricity in 2012, while coal provided 66% of Colorado's.
The Obama administration, industry officials say, has declared a "War on Coal."  "With these regulations, another coal plant will never be built in the U.S.," said Stuart Sanderson, president of the Colorado Mining Association.
Carbon capture is the olive branch that the Obama administration is extending to the industry.  "All the tools for doing carbon capture and sequestration are available," Energy Secretary Ernest Moniz said in a November speech.
Workable Technology
Industry experts, however, caution that a workable technology is still years away.  "I don't think something is going to happen in the next 5 years," said Revis James, director of technology assessment for the industry-funded Electric Power Research Institute.
An estimate by the federal National Energy Technology Laboratory in Pittsburgh puts large-scale deployment at least 15 years away.  "If it was just a question of technical viability, we could capture carbon," James said.  "It's the cost."
The available technologies would boost the cost of electricity as much as 71% for a coal plant, according to a study by the Belfer Center at Harvard University.
Ion and ADA-ES, in different ways, are trying to lower that cost.  "The key is using less energy to get the CO2," said Sharon Sjostrom, ADA-ES's chief technology officer.
There are 3 basic technologies for capturing carbon: solvents, sorbents, and filters.  Ion is using a solvent; ADA-ES a sorbent.
In a large garage in a Boulder office park, Ion has erected a 20-foot-tall welter of pipes and pumps to suck CO2 out of simulated flue gas.  Using technology spun out of the University of Colorado at Boulder, the startup, founded in 2009, is trying to develop a cheaper, more energy-efficient solvent, Brown said.  Power-plant flue gas is run through the solvent, which absorbs the CO2.  The solvent is heated to release the gas, which is drawn off and compressed.
The heat has to come from the power plant, thereby reducing its efficiency and raising its costs.  Ion's solvent uses as much as 50% less heat than the current solvents, Brown said.  The U.S. Department of Energy's goal is to reduce the cost from the current $60 to $80 a ton of CO2, with 90% capture, to less than $40 a ton.
The price tag can come down even more, if the CO2 can be sold for use by the oil and gas industry, to pump into declining wells to boost production.  "Power plants that are close to depleted oil fields that are suitable for recovery can significantly reduce costs," Brown said.
A 1-MegaWatt Test
Ion and the Nebraska Public Power District, under a $15 million DOE grant, are set to do a 1-MegaWatt (MW) test of the technology on an operating coal plant.
The power district is going to see whether it can sell the CO2, said John Swanson, the district's generation-strategies manager.  "We are looking for a little black ink with the red ink of carbon capture," he said.  The grant to Ion was one of 18 for carbon-capture pilot programs, totaling $84 million, made by the DOE in November.
"I'm not here to save coal, but there is a business, and commercialization that makes sense," said Brown.
Moving into carbon capture was a natural step for ADA-ES, said Sjostrom.  The company, founded in 1997 and publicly traded on the Nasdaq, makes several pollution-control products for the utility industry.
ADA-ES is using a sorbent — a polymer similar to the innards of a beanbag chair, Sjostrom said.  The power-plant flue gas is bubbled through a fluidized bed of the particles, which absorb the CO2.  The particles carried along with the gas are moved to a chamber, where they are heated to release the CO2, Sjostrom said.
ADA-ES is the prime contractor on a project, which received $15 million in DOE funds, to deploy its technology on a 1 MW pilot, using flue gas at a Southern Co. plant outside Birmingham, Ala.
The sorbent's advantages are that it takes less energy to heat up a solid, compared to a liquid, and that it needs less water than a solvent system, Sjostrom said.  "We think solids have the potential to be significantly lower than a solvent-based system, perhaps 10 to 25% lower," Sjostrom said.  "That's why we are excited to be doing this pilot project."
Southern Company, the largest electricity supplier in the Southeast, is adding carbon capture to a new $5 billion coal-gasification plant in Kemper County, Miss.  Kemper County was held up as "a look at the future" by Energy Secretary Moniz, but Southern Co. issued a statement saying the plant — which has doubled in cost — "cannot be consistently replicated on a national level."
NRG Energy Inc. is undertaking a $700 million pilot project in Texas that will pipe CO2 80 miles to a mature oil field.
Monitored for Decades
If carbon capture were widely adopted, it would create far more CO2 than could be used by the oil industry, said the Electric Power Research Institute's James.
Southern Company has another project in Alabama where CO2 from a coal plant is being injected into a deep geological formation.  It will be monitored for decades to see if it leaks, James said.
Carbon-capture technology, even if perfected, probably could not be added to 1/3 to 1/2 of the 300,000 MW of U.S. coal generation, said Michael Matuszewski, carbon-capture technology manager at the National Energy Technology Laboratory.
The age of plants, the lack of adequate space to construct the large units, and the need for a place to store the CO2 will limit the ability of some coal-fired units to add new technology.
3/4 of U.S. coal-fired capacity is 30 years old or older.
There are other technologies — turning coal into gas or high-tech pulverized coal units — that can cut carbon emissions, said Luke Popovich, a National Mining Association spokesman.  "But the way the rule is written, the EPA is betting only on carbon capture," Popovich said.  Some environmentalists also question the EPA's approach.  "Don't put any money into these old dinosaurs," said Bruce Nilles, director of the Sierra Club's Beyond Coal Campaign.  "We should get off coal as soon as possible."
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