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Different mechanisms in CO2 injection will result in different recoveries. The 

miscible injection where the injection pressure is above the minimum miscibility 

pressure (MMP) may increase the oil recovery factor by 8% to 16%. If the injection 

is carried out in immiscible condition, the additional oil recovery will only be 

around 5% to 10 % of the initial oil in-place. However, the miscible injection is 

often not possible when the reservoir pressure has fallen far below the initial 

condition or the wells are not deep enough to hold high injection pressure. In such 

case, it is necessary to reduce the MMP for achieving the miscibility. 

 

In the present study, the MMP reduction is done by adding some solvents. Two 

types of solvent namely ethanol and propanone were added into the CO2. To support 

the investigation, a newly designed apparatus was developed and manufactured to 

determine the MMP through data sets of interfacial tension, swelling factor, and 

viscosity graphically. The new apparatus was able to measure data sets of the three 

parameters simultaneously ensuring consistency of the acquired data. Three 

samples of dead and live oils were used in the experimental work to evaluate the 

performance of the solvents in reducing the MMP. The samples consist of aromatic 

and paraffinic oils with three different API gravities. 

 

The results showed that both ethanol and propanone were able to reduce the MMP. 

At reservoir pressure and temperature condition, the solvents could reduce the 

MMP to as much as 39% of the original MMP with pure CO2. The addition of 

solvents was also found to help increasing the CO2 injection performance with the 

increase in recovery factor of as much as 10%. The maximum effect was achieved 

when 10% of propanone was mixed with CO2 and injected into the paraffinic 

Sample 3. Furthermore, it was clearly observed that when CO2 was injected into 

the paraffinic oil, wax precipitation was immediately formed. Whenever such a case 

occurs, the addition of solvent will help reducing the effect of precipitation. 
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