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Injection of CO2 into deep saline aquifers or simply in the subsurface involves injection of CO2 as a supercritical fluid that is less dense and less viscous than the resident formation water. The time scale of the flow process is significantly low compared to geological time scale, and more importantly, the time scale needed for the flow of CO2 to reach equilibrium. The flow of supercritical CO2 in the subsurface is primarily a multiphase flow process (two fluids of different properties) coupled with the kinetics of CO2 dissolution into groundwater. Consequently, modelling of storage of carbon dioxide (CO2) in any geological formation requires understanding of the capillary pressure as function of water saturation, temperature and pressure. Most traditional methods of simulating multiphase flow in porous media are based on the assumptions that flow reaches equilibrium. These traditional descriptions of multiphase flow in porous media rely on an extension of Darcy’s law along with relationships between capillary pressure (Pc), saturation (S), and relative permeability (Kr). However they cannot be applied directly in this case as the process is highly time dependent and it does not necessarily flow equilibrium. New theories have been proposed which suggest that Pc relationships should include a dynamic coefficient to indicate how ‘‘quickly’’ or ‘‘slowly’’ flow equilibrium is reached. It is necessary to extend/apply these theories for injection of CO2 so to include the dynamics of the whole process. 

The aim of this PhD project is therefore to develop a method and apparatus with which static drainage and imbibition capillary pressures can be measured continuously as a function of water saturation at various time scale, temperature (T) and, pressure (P) conditions. The measurements will be carried out at standard (T,P) conditions of practical interest. The capillary pressure curves will be obtained for unconsolidated sand–distilled water–CO2 system. Furthermore, the dynamic coefficient will be obtained. The obtained experimental data will then be used to model and simulate for injection of CO2 in the subsurface. 

Prediction/development of the right CO2 injection behaviour has huge implications on energy/cost related matters besides safety. It is envisaged that the project will provide knowledge which will make the entire process much safer and accurate.
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