
Geological CO2 storage

Technological and scientific issues
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Seismic monitoring
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Geochemical modeling



Post-injection fate of CO2

• CO2 --> supercritical CO2

• CO2 --> dissolution H2CO3

• CO2 --> dissolution/neutralization HCO3
-

• CO2 --> solid carbonates MCO3

• CO2 --> Reduction «!organic!» carbon



New scientific questions regarding CO2

 geological storage

• CO2 --> supercritical CO2

• CO2 --> dissolution H2CO3

• CO2 --> dissolution/neutralization HCO3
-

• CO2 --> solid carbonates MCO3

• CO2 --> Reduction «!organic!» carbon



Safety of storage



Natural CO2 storage



- M = Ca or Mg

- de nombreux exemples naturels illustrent cette importante réactivité

(cf. Dessert et al., 2003)

Thermodynamic affinity for Thermodynamic affinity for carbonatationcarbonatation
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MxSiyOx+2y-t(OH)2t + x CO2 ! x MCO3 + y SiO2 + t H2O
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Solid carbonates as CO2 storage mechanism

CaSiO3 + CO2 = CaCO3 + SiO2

Mechanism = Dissolution + précipitation

CaSiO3 + H2O + 2 CO2 --> Ca2+ + 2 HCO3
- + SiO2

Ca2+ + 2 HCO3
- --> CaCO3 + H2O +  CO2



Kinetics : example of experimental protocol

3 cm

T = 90°C

pCO2 = 250 bars
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Sample analyses

Phases and mechanisms

SEM, TEM, Raman, XRD, etc…

Quantitative

Mass balance

Acid attack

X-ray diffraction +Rietveld

Isotopes
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Olivine Olivine carbonatationcarbonatation
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Matter et al.,2006

Isotopic monitoring



Carbon isotopic monitoring



Dissolution/neutralization

MSiO3 + H2O + 2 CO2 --> M2+ + 2 HCO3
- + SiO2

MCO3 + H2O +  CO2 --> M2+ + 2 HCO3
-


