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Relative permeability and capillary pressure of CO2/brine/mineral systems are the relevant multiphase flow properties for injection and trapping of CO2 during geological storage of carbon dioxide in deep saline aquifers. These properties depend on the interfacial tension (IFT) and contact angle between these phases on relevant surfaces. IFT and contact angle are also used as input in physically-based pore-level models to predict the above-mentioned multiphase flow properties. A novel experimental setup is developed that is capable of performing accurate IFT and contact angle measurements at extreme conditions, i.e., high pressure (up to 15,000 psi),  high temperature (up to 200°C), and highly corrosive environments. Temperature and pressure in the apparatus are controlled using a sophisticated and highly accurate temperature control system and a precise pulse-free Quizix pump, respectively. After validating experimental apparatus and technique with model fluids and solids, a series of interfacial tension and contact angle measurements were conducted for a wide range of temperature and pressure conditions with gaseous/supercritical CO2, brine, and quartz surfaces. Drop images were analyzed using an advanced drop shape analysis technique that is capable of analysing images with a protruded needle.

