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The Chemical Enhanced Oil Recovery(CEOR), an Enhanced Oil Recovery(EOR) method employs additional recovery of Crude Oil(CO) from mature oil fields which are otherwise unrecoverable. This research work systematically studies the porous media comprising of reservoir rock and CO. Series of laboratory scale experiments were conducted on CO such as API, specific gravity, viscosity, pour point and acid number. A reservoir rock of Barail formation was analyzed on the basis of  X-Ray Diffraction(XRD), Scanning Electron Microscope(SEM), porosity and permeability. Next, different Surfactant, Alkali and Polymer combinations were studied on the basis of Inter Facial Tension(IFT), emulsion stability, thermal stability, phase behavior analysis, rheology study and core flooding and the best fitted slug for CEOR application was designed as Chase Water Assisted Surfactant-Alkali(CWSA) slug. The designed CWSA was finally visualized in microfluidics. 

Two anionic surfactants SDS and SDBS, two non-ionic surfactant Triton X-405 and Tergitol 15-s-9 were chosen for study. Critical Micelle Concentration(CMC) of SDS and SDBS was obtained at 8mM and 1.4mM respectively. Whereas CMC of  Triton X-405 and Tergitol 15-s-9 was obtained at 0.0024(%v/v) and 0.007(%v/v) respectively. Co-surfactant Propan-2-ol was added to the surfactant combinations to obtain ultra low IFT. Further addition of alkali NaOH resulted in much lower IFT of the SA slug upto 0.07mN/m. Emulsification of a combined SA slug containing SDBS, Tergitol 15-s-9,Propan-2-ol and NaOH was found to be maximum whereas all  the samples were observed to be thermally stable upto a temperature of 100oC. The optimum salinity obtained from phase behavior analysis was 4000ppm. Rheology study of a bio-polymer Xanthan Gum(XG) was conducted and a concentration of 1500 ppm was found to be best fit. Core flooding of the designed CWSA comprising of SDBS, Tergitol 15-s-9, Propan-2-ol and NaOH followed by XG in the conventional core sample gave an overall recovery efficiency of 42.4%. Finally the slug was visualized in microfluidics to study the flow patterns and the capture mechanisms in a microchip of uniform network model. 
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