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The research problem 

With rising carbon emissions globally, negative emissions technologies like carbon capture and storage 

(CCS) have emerged as a viable solution to combat climate change. CO2 enhanced oil recovery (EOR) is 

a cost-effective technique of carbon sequestration to reduce concentration of carbon dioxide in the 

atmosphere. However, fluid (CO2) injection increases the risk of geomechanical deformation and damage 

to caprock integrity in the subsurface reservoir. Moreover, the hazard of induced seismicity is also 
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enhanced, which has been observed during seismic monitoring of CO2-EOR projects. Apart from the 

obvious seismic hazard, induced seismicity also presents a possible CO2 leakage risk from fracturing of 

caprock. These risks need to be investigated further with a focus on optimizing CO2 storage rather than 

maximizing oil recovery, for CO2-EOR to become successful as an emissions mitigation tool.  

 

Project aims 

The project aims are as follows: 

 

1. In-depth understanding of coupling between fluid flow and mechanical deformations in porous 

media. 

 

2. Investigation of the geomechanical response of injecting CO2 in depleted reservoirs. 

 

3. Mechanical Earth Modelling (MEM) of target reservoirs for comprehensive geomechanical 

understanding  

 

4. Coupled thermo-hydro-mechanical simulation of CO2 injection and propagation in storage 

formation and caprock.  

 

5. Investigation of the effect of fluid injection on damage to caprock integrity and leakage through 

fracture propagation for assessment of risks in CO2 EOR. 

 

 

What is expected of the student when at IITB and when at Monash? 

The student is expected to work on reservoir simulation for CO2 EOR, and geomechanical as well as core 

flooding studies while in IIT Bombay. The student can make use of advanced laboratory equipment at 

Monash for detailed geomechanical studies. 

 

 

 

 

 

 

 

Expected outcomes 

The present study would help in understanding the physical processes responsible for geomechanical 

deformation associated with CO2 sequestration in enhanced oil recovery. This would assist in assessing 

the potential risks involved and ways to mitigate them during CO2 injection. It would also help in discerning 

the effect of mechanical deformations on caprock integrity and potential leakages due to them. 

Consequently, the study would help in evaluating the potential of the technology as a carbon 

sequestration tool in the future.  

 

 

 

Capabilities and Degrees Required 

Master degree in Geology/Geophysics OR Bachelor/Master degree in 

Petroleum/Civil/Chemical/Mining Engineering would be preferred, apart from other necessary 

criteria for the course. 

Should demonstrate capability in numerical simulation and computational fluid dynamics. 

Experience and knowledge in petroleum engineering and CO2 EOR is preferable. 
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