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Experimental Investigation of Water Injection Salinity Impact on
Oil Recovery during Spontaneous Water Imbibition in Carbonate
Reservoirs
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ABSTRACT

Spontaneous imbibition is an important IOR process, especially for fractured carbonate reservoirs with
low permeability matrix blocks. If the Limestone is oil-wet, the process will not take place. Previous studies
have shown that seawater may increase the water-wetness. The sulphate ions in seawater may alter the
wetting conditions of the Limestone surface, especially at high temperatures. The potential for carbonates
has not been thoroughly investigated where some of the reported studies have excluded carbonates from
this effect.

This paper investigates the effect of reduction in injection water salinity on oil recovery in spontaneous
imbibition at 110 °C. Then the final recovery is compared with a high-salinity formation water as basis. It
is observed that the decrease in injection water salinity leads to increase in imbibition rate and final oil
recovery at the considered temperature. Overall, final oil recovery of diluted sea water (1/2 diluted) as a
low salinity water is larger than the one for high-salinity formation water and are 18% and 12% respectively
during coreflooding.

KEYWORDS

Enhanced Oil Recovery-Low Salinity Water Flooding-Spontaneous Imbibition-Wettability Alteration-
Potential Determining Ions
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