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In wet water media, a continuous thin water film exists on the surface of pores and pore throats in the reservoir rock. As water
saturation increases during water flooding, this film coalesces into a water layer, which isolates the residual oil behind the oil
bank in the form of more massive ganglia. When the tertiary gas injection process is applied to such a system, direct contact
between the oil and gas phases will be impossible due to the presence of the water barrier formed previously. This phenomenon
is referred to as water blocking or the water shielding effect. In the current survey, the time required in rupturing the water film
shielding the oil as a result of oil swelling caused by the diffusion of dissolved gas in the water phase and trapped oil behind it
has been investigated in porous medium at high pressure and temperature. To study the active mechanisms, the experiments
have been conducted with two different types of injectants: carbon dioxide and methane (with different solubility in water),
under different miscibility conditions at equal reduced pressures. The results show that water film reduces the performance of
oil recovery by limiting the interface of oil and gas phase. Under such a condition, the best scenario is the miscible gas injection
because the gas can effectively swell the oil and rip the water shield. At miscible and near-miscible conditions, the time required
for wiping out the water film increases as the injectant solubility in water decreases; however, there is a negligible difference at
the immiscible regime. The trend of oil recovery curves after rupture of the water film shows that oil swelling is one of the main
mechanisms involved in water-trapped oil recovery. These results suggest practical guidelines on the effect of water shielding
phenomenon in the field of tertiary gas injection.
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