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The contribution of CCS for GHG emission reduction



The contribution of CCS for GHG emission reduction



CCS principle: “Putting carbon back to the ground”.
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Source: Statoil Hydro



Physical properties of CO2 injected underground

Commonly in a supercritical phase
Density between 600-800 kg/m3
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Physical properties of CO2 stored underground

Typically a non-wetting phase



Geological trapping mechanisms for CO2



Analogs for CO2 storage



Acid gas storage in CanadaAcid gas storage in Canada



Natural gas storage sites in Europe and USANatural gas storage sites in Europe and USA
(caverns and reservoirs)(caverns and reservoirs)



The Ketzin site, Germany

Source: CO2SINK



Natural CO2 field, Norphlet Formation, Mississippi
• Jurassic aeolian sandstones
• Original CO2 column: 154 m
• CO2 -water contact: 4.827 m
• Purity: > 98% CO2 (3-120 ppm H2 S)
• Original volume in-place: 2,0 TCF (5,7 x 1010 m3)
• Recovery 65%
• Operators: Shell, Chevron
• Discovered in 1967
• CO2 piped to Mississippi and Louisiana oil fields 
for EOR





CO2 Storage in coal

(and enhanced coalbed methane recovery – ECBM)



“Full, Adhesive force of a single gecko foot‐hair" 

 

(Autumn, K. et al., Nature 405, 681‐685 (2000)



Adsorption depends on pressure and temperature



Burlington/Allison
Pilot area for ECBM







Source: van Bergen et al. (2006)



Source: van Bergen et al. (2006)



CO2 Storage in saline aquifers



CO2 storage in saline aquifers (> 10,000 mg/l, depending on regulation)



CO2 separado do gás natural é injetado a 
2 km abaixo da superfície.

In Salah Project, Algeria (BP)

Source: BP
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SACS (Saline Aquifer CO2 Storage)
Offshore Norway, StatoilHydro



CO2 Storage in petroleum fields

(and enhanced oil recovery)







Weyburn-Midale Project
EOR with CO2 storage
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75 Pattern Simulation Model and Results

IEA GHG Weyburn-Midale CO 2 Monitoring and Storage Project


