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Fortunately, it is not necessary to measure IFT at several pressures to determine when the IFT 
goes to zero since a plot of the oil height in the capillary tube versus pressure will intercept the 
pressure axis at the same value as the IFT data [2]. That is, both zero IFT and zero capillary rise 
height occur at the same pressure. This approach yields linear plots, and no density 
measurements are needed, which greatly reduces instrument cost and experimental complexity. 
With this simplified approach, MMP values can be rapidly and cost-effectively determined 
allowing the effects of multiple parameters on MMP to be investigated including (but not limited 
to) the effects of various reservoir conditions such as temperature, changing gas composition 
(e.g., the effect of methane or nitrogen), and changes in crude oil composition on MMP. These 
tests show that dramatic oil/CO2 interactions occur both below and above MMP, and led us to 
focus on such processes by visually observing the behavior of crude oil/CO2 mixtures at 
reservoir conditions as the CO2 pressure is raised from below to above MMP, followed by a 
controlled depressurization to observe the oil behavior as CO2 pressure is reduced (e.g., as could 
occur between the injection and production wells). 

High-pressure view cell videos of CO2/oil interactions show that achieving MMP is not a 
"magic" condition required for oil mobilization, and that significant mobilization is occurring at 
pressures below the crude's MMP. In addition, when the pressure is slowly lowered to mimic the 
drop in pressure from an injection to production well, as much as 1/2 of the mobilized oil is lost 
from the CO2-mobilized phase, even at pressures well above MMP. For example, when crude 
from an unconventional reservoir is exposed to 5000 psi CO2, ca. 2/3 of the hydrocarbon is 
suspended in the overlying (upper) CO2 "miscible" phase. However, lowering the pressure to 
4000 psi causes much of the mobilized oil to precipitate into the bulk crude, even though the 
pressure is still higher than the 2800 psi MMP of that oil. Methods have also been developed to 
sample and analyze the hydrocarbon composition in the upper "miscible" CO2/oil phase, and 
have shown dramatic changes both in the mass of mobilized oil, as well as the carbon number 
distribution of the oil in the "miscible" phase. For example, the mass of oil hydrocarbons from a 
conventional crude oil at 1500 psi (MMP is 1450 psi) was only ca. 1/2 that mobilized at the 
expected CO2 injection pressure of 2300 psi, and the lower pressure showed a much higher 
fraction of lower-carbon-number hydrocarbons. Similarly, when the pressure was dropped from 
the 2300 psi injection pressure to just above MMP, substantial losses of oil occurred from the 
"miscible" phase with the higher molecular weight hydrocarbons showing the most deposition. 

Experiments are continuing to qualitatively and quantitatively describe CO2/oil mobilization 
processes that occur under different reservoir scenarios, including the effects of changing gas 
composition on MMP, as well as video investigations on including the CO2 mobilization of 
residual oil following a water flood. The MMP method and associated effects of changing 
reservoir conditions will be presented, and videos of CO2/oil interactions at reservoir conditions 
and their interpretations will be discussed. 
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