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An Experimental and Modeling Study to Investigate Bine-Rock Interactions
during Low Salinity Water Flooding in Carbonates

Himanshu Sharma and Kishore K. Mohanty,* The Ursitgrof Texas at Austin

Abstract

Injection of brines with carefully designed ioniongpositions into oil-wet carbonate rocks at
high temperatures has shown to alter their wettghidwards a water-wet state and improve oil
recovery. Various mechanisms have been postulatedhis wettability alteration such as
mineral dissolution and interaction of potentiatedtmining ions, such as €aMg** and SG*,
with the carbonate surface. In this study, expentaeand modeling work was performed to gain
further insights into the geochemical interactitve$ween carbonate rocks and modified brines.
Single-phase static (equilibrium) and transportesxpents were performed with various brines
in limestone cores at 120 °C. The ionic compos#iof the effluent samples were monitored
using ion chromatography. A mechanistic model foe tvettability alteration process was
developed in UTCHEM-IPHREEQC based on key geochanmt¢eractions. The calcite surface
was assumed to consist of positive and negatives aand their interactions with potential
determining ions were considered assuming localibgum. The model assumed the degree of
oil-wetness to depend on the amount of organic attathed on the surface, which in-turn was
dependent on the geochemistry of the system. Resfllstatic experiments performed with
crushed limestones and brines showed an increasaeléium concentration and a decrease in
magnesium concentration in the supernatant briks. effluent concentrations from single-
phase brine corefloods in limestone cores showednarease in calcium concentration, a
decrease in magnesium concentration and a delagulfate concentration. Three key
geochemical interactions were identified based loesd results: mineral dissolution, surface
dolomitization and sulfate adsorption. A good quadive agreement was observed between
single-phase experiments and simulations, suggestiat the model was able to accurately
capture the geochemistry. The simulation resultsveld good agreement with zeta potential and

oil recovery results reported in the literature.
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