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Presentation

• Advantages of CCS
-- carbon dioxide reduction

-- continued use of coal
-- enhanced oil recovery

• Disadvantages of CCS
-- possible overuse of coal

-- efficiency penalty
-- limited experience

• Qualified support for CCS



CCS advantages: CO2 reduction
Fuel Power 

generation
technology

CO2 capture 
technology

CO2 

emissions
g/kWh

CO2 

avoided
g/kWh

% reduction

Coal Pulverised fuel None 743

Post-
combustion

92 651 87.6

Oxy-
combustion

84 659 88.7

IGCC (dry) None 763

Pre-combustion 142 621 81.4

IGCC (slurry) None 833

Pre-combustion 152 681 81.8

Gas Gas turbine 
combined cycle

CCGT

None 379

Post-
combustion

63 316 83.4

Oxy-
combustion

12 367 96.8

Source:  Capturing  CO2 : IEA Greenhouse Gas R&D Programme; May 2007



CCS advantages: cleaner 
coal/EOR

Fuel Power 
generation 
technology

CO2

emissions
g/kWh 

(no CCS)Coal Pulverised fuel

IGCC (dry)

IGCC (slurry)

743

763

833

Gas GTCC 379

• Allows continued use of 
coal

• Especially important for China, India etc
• Enhanced oil recovery (EOR)



CCS disadvantages: efficiency 
penalty 

Fuel
Power 

generation 
technology

CO2 capture 
technology

Net 
efficiency % 

(LHV)

Efficiency penalty

% points %

Coal Pulverised fuel None 44.0

Post-combustion 35.3 8.7 19.8

Oxy-combustion 35.4 8.6 19.5

IGCC, dry feed None 43.1

Pre-combustion 34.5 8.6 20.0

IGCC, slurry 
feed

None 38.0

Pre-combustion 31.5 6.5 17.1

Gas Gas turbine 
combined cycle

(CCGT)

None 55.6

Post-combustion 49.6 6.0 10.8

Oxy-combustion 44.7 10.9 19.6

Source:  Capturing CO2 : IEA Greenhouse Gas R&D Programme; May 2007
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CCS disadvantages [2]

Fuel SO2

mg/Nm
3

NOx 
mg/Nm

3

Dust
Mg/Nm

3

Coal 20-150 90-150 5-10

Oil 50-150 50-100 5-10

Gas - 20-50 -

• Could encourage overuse of 
coal

-- very polluting

-- diverts attention away from 
renewables

and energy demand reduction                         

Source: LCP BREF BAT standards for new 
plants



CCS disadvantages [3]

Combustion technology Carbon capture technology

Pulverised fuel
(PF -- well proven)

Post-combustion
(unproven on a large scale)

Oxycombustion
(early stage of development)

Integrated gasification combined 
cycle (IGCC – less well proven 
than PF)

Pre-combustion
(More proven)

Combined cycle gas turbine
(CCGT – well proven)

Post-combustion
(unproven on a large scale)

Oxycombustion
(early stage of development)

• Carbon capture and technical uncertainty

• Role of IPPC 
– from emerging technology to BAT? 



Carbon storage
• Site identification and selection

-- storage location
-- pipeline route
-- injection wells                                 }   Depleted oil and 
gas fields 
-- monitoring wells                             }  D eep saline 
formations

• Site characterisation }  Deep unmineable 
coal  
-- geology of reservoir                       }       seams

surrounding rocks       



Carbon storage

Stratigraphic trapping }
(rock cap)

Structural trapping   }
(folds in rock strata)

Residual trapping
(Capillary pressure of water)

Solubility trapping
(dissolves in saline water

or oil)

Mineral trapping
(chemical reaction with

rock)



CCS disadvantages [4]
Carbon storage and technical uncertainty
• Not yet developed for wide commercial use
• Best option of oil and gas fields 

-- secure wells?
-- weakened rock structure?

• Most experience with oil and gas fields
Most geological capacity with deep saline 
formations

• Geological stability 
• Induced seismicity
• Consequences: acidification of water

human fatalities
geological instability



EEB position on CCS

EEB recognises a role for CCS ... IF

• CCS must be part of a wider energy 
scenario

-- prioritising less energy use
more use of renewables

-- phasing out nuclear power
-- reducing the role for coal

• Financial measures
-- support energy efficiency and 

renewables
-- phasing out coal energy subsidies    



EEB position on CCS

• Regulatory measures
-- strict environmental and safety 

requirements
-- CCS environmental liability regime
-- improved environmental performance of 

coal
-- complete auctioning of fossil fuel CO 2-

emission 
rights

• Research into safe storage

• R&D and safety standards to be made 
available to


