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CO2 for EOR in Unconventional Liquid Reservoirs 

The existence of vast accumulations of liquid 

hydrocarbons trapped in low quality, tight reservoir 

rocks, have been known for decades, but only recently, 

the technological advances in hydraulic fracturing and 

horizontal drilling have enabled their economic 

exploitation by improving the well – reservoir 

connectivity. However, oil production in such wells 

declines and they lose more than half of their initial 

potential in the first years of production. Oil rate later 

stabilize at a low value that lead to low recovery factors. 

As a consequence of this, intensive drilling programs 

are required in order to maintain production output 

from those fields.  

 

To extend the economic production life of these existing 

horizontal wells, and increase their ultimate recovery 

factor, we are researching the potential of carbon 

dioxide as an enhanced oil recovery method. To do this, we select preserved sidewall cores with permeability 

low enough to prevent direct CO2 injection. The cores, which conserve their original oil saturation, are packed 

inside a coreholder and surrounded by a high permeability media created using glass beads, which simulates a 

hydraulic fracture (Figure 1). The coreholder is placed on a CT scanner and submitted to reservoir conditions 

of temperature and pressure. CO2 injection is performed in a huff and puff fashion where soaking periods of 

around 8 hours are allowed to promote mass transfer between the CO2 and the oil. The system is open to 

production between soaking periods and the effluents are collected. During the course of the experiment, CT 

scanner imagining is performed periodically in order to track the changes in density inside the core and 

correlate them with changes in saturations.  

 

The observation in time of the CT images and the average CT number magnitude have revealed changes in 

saturation that are consistent with the oil production observed. Oil recovery factors are estimated to range 

between 18 and 62 % in cores from Eagle Ford and the Barnett Shale. Moreover, reservoir pressure have been 

altered in order to shift the density of the CO2 to a value that is higher than oil density in some experiments, 

and lower in others. CT number is observed to change up and down accordingly with this density difference, 

confirming that the core is being penetrated by CO2 (Figure 2). Vaporization of oil components into the CO2 

and the dissolution of CO2 into the oil to be important recovery mechanisms. Ongoing research is focused in 

improving the understanding of the petrophysical properties of these rocks and in cleaning and re-saturation 

techniques to obtain more accurate estimations of recovery factors during our experiments. 

Figure 2. Ct scanner images as a function of time of a shale core under CO2 huff and puff. (Left) CO2 density is higher than 

oil density, the increase in CT number – and density – over time demonstrates that CO2 is penetrating the core. (Right) CO2 

density is lower than oil density, the decrease in CT number – and density – over time demonstrates that CO2 is penetrating 

the core. 

Figure 1. Schematic representation of the core holder 
containing two rock plugs (in black) and surrounded with 
glass beads (in light blue) to simulate a hydraulic fracture. 
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