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CO2 EMISSION REDUCTION 
TECHNOLOGIES: Where are We?

Are solutions being worked on? Absolutely. However, as Co
2
 

capture and sequestration solutions are addressed, the key is 

to take a balanced approach, one that includes industry invest-

ments in new technology and a reasonable timeline. So where 

are we with Co
2
 capture and sequestration? 

In a process called carbon capture and sequestration (CCS), 

carbon dioxide gas is isolated or captured post-combustion 

from flue gases. This technology is well understood in prac-

tice, but as noted above, no commercial scale projects exist. 

This makes analyzing costs, efficiency and reliability difficult.

Right now, just capturing and compressing Co
2
 for transport  

requires much energy. Reports state that this first step would  

increase the fuel needs of a coal-fired plant with CCS technology 

by 25 to 40 percent. Moreover, the capture technology itself 

is expected to use between 10 and 40 percent of the energy 

produced by a power plant. This, along with capital costs, is 

estimated to increase the cost of energy from a new power plant  

with CCS by 21 to 91 percent. Moreover, applying such tech-

nology to a pre-existing plant would be even more expensive(1).

once captured, Co
2
 would be carried by high pressure pipeline  

to a location where it can be stored underground, perhaps 

hundreds of miles away. According to the Congressional 

Research Service, “there are important unanswered questions 

about pipeline network requirements, economic regulation, 

utility cost recovery, and pipeline safety.” Potential leakage of 

Co
2
 from the pipeline would be one risk to consider.

The subsequent step in the CCS concept is that the  

transported Co
2
 would be entombed underground in old oil (1) IPCC (Intergovernmental Panel on Climate Change) special report 

on Carbon Dioxide Capture and Storage, Cambridge University Press

wells, gas fields, inaccessible coal seams or saline reservoirs 

which would act as massive storage bins. The American Public 

Power Association cautions that this kind of geologic storage 

is doubtful on a national level, as approximately 22 states do 

not allow the subsurface injection of wastes. To date, Co
2
 is 

considered a waste under many state laws since it has not 

been clearly defined as a non-waste or a commodity. 

Another storage option under discussion is to transport the 

Co
2
 to an oil field or an offshore drilling platform where it is 

pumped into sediment thousands of feet underneath the oil 

resources to enhance oil recovery. This option is somewhat 

attractive because storage costs are partially offset by the 

additional oil recovered, but the subsequent burning of that  

oil will offset much, or all, of the reduction in Co
2
 emissions.

As far as ocean storage, it is agreed that the environmental 

effects are generally negative and poorly understood. large 

concentrations of Co
2
 can kill ocean organisms, and dissolved 

Co
2
 would eventually equilibrate with the atmosphere, so the 

storage would not be permanent. 

So while CCS technology is in the spotlight and generally 

favored by many, there are still key challenges that need to  

be addressed before it is ready for large-scale commercial 

applications. Timeline estimates range from 10 to 20 years 

even if we are willing to bear the expense.

Integrated Gasification Combined Cycle
Another approach to reduce Co

2
 emissions is Integrated 

Gasification Combined Cycle (IGCC) technology. Here, coal gets 

converted into a clean-burning gas stripped of pollutants such 

as sulfur compounds and mercury. The synthetic gas is then 

used to generate electricity. Because the process is more  

efficient (heat from the gasification process and hot exhaust 

from the gas-fired turbine produce steam to generate additional 

power), IGCC plants emit about 20 percent less Co
2
 than 

traditional coal-fired plants when producing the same amount 

of electricity. However, IGCC technology has extremely high capital 

costs and some reliability problems have surfaced, particularly 

in the early stages. Nonetheless, as carbon emission reduction 

legislation or regulation become reality, IGCC technology may be 

attractive as it allows generating plants to keep abundant, low-

cost coal as a fuel source, even in a carbon-constrained world. 

Additionally, throughout the world, other carbon emission 

reduction technologies are being investigated and tested. Will 

there be a perfect solution? Will large-scale power plants be 

able to meet imposed reduction timetables from Congress or 

the EPA? These questions and more are on everyone’s mind 

as the new year begins.

The American Clean Energy and Security Act, passed by  

the House of Representatives and under consideration in the  

Senate, states that carbon capture and sequestration technology  

be part of new power plants by 2025. In the meantime, the 

Environmental Protection Agency is moving ahead with its agenda, 

which is to declare that Co
2
 qualifies as an endangerment 

issue under the Clean Air Act, and so needs to be limited by 

regulation. While energy industry enterprises generally do not 

oppose carbon capture and sequestration, it is important to 

note that today we are a long way from proven technology that 

would accomplish large-scale carbon capture and sequestration 

on fossil fueled power plants. 
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