
Study of Geological CO2 Sequestration  in  Basalt Formations of 

Western India

Objective

Study of Basalt Formations of 
Western India for environmentally 
safe and irreversible long time 

storage of CO2. 

CO2 Storage in Basalt Formations

CO2 is introduced in basalt 
formations above its critical 
temperature and pressure

Minimum depth
800 m

Hydrodynamic 
Trapping

Solubility
Trapping Mineralisation • Physico – chemical   properties

between those of liquid and gas.
• Dense gas
• Solubility approaching liquid phase
• Diffusivity approaching gas phase

Supercritical CO2

Induction Time for Calcite Precipitation

Lab. scale &
geo-chemical

modeling studies by 
Battele PNNL, USA

Mineralization reactions in basalt formations

Calcite deposition on

basalt

• Basalt is rich in Ca, Mg & Fe Silicates

• Mineralisation reaction rate is fast on geological time scale

• Mineralisation is appeared to be controlled by mixing 

behaviour of CO2 and not by kinetics of the reactions

CO2(g) CO2(aq)

CO2(aq) + H2O HCO3
- + H+

(Ca,Mg,Fe)x SiyOx+2y +2xH+ +(2y-x)H2O x(Ca,Mg,Fe)2+ + yH4SiO4(aq)

(Ca,Mg,Fe)2+ + HCO3- (Ca,Mg,Fe)CO3 + H+

This study, first of its kind in 
India will help to evaluate the  

basalt formations as a 

potential  medium for long-
term, irreversible CO2

storage The multi-

institutional, multi-national 
approach will improve up 

our understanding and 

expertise on CO2 storage in 
basalt formation.   
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Schematic of CO2 injection
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