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Nano-scale study on mechanisms of low-salinity enhanced oil recovery toward
high-efficiency production design
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Enhanced oil recovery (EOR) with low concentration brine is increasing its
application because it has less environmental impact and is more economical than EOR using
conventional chemical agents. However, the mechanism that improves the oil recovery rate has not
been fully elucidated. So, in this research, it aims at investigating the adsorption structure of
oil on the mineral surface when changing salt concentration, and clarifying the EOR mechanism by low

concentration brine from molecular level. We have performed X-Ray crystal truncation rod
experiment, molecular dynamics simulations, and wettability measurement. In the case of clay mineral
such as in sandstone reservoir, it is found that divalent Ca2+ ions play an essential role by
forming cation bridging structure between acidic oil and minerals at high pH condition. In the case
of calcite such as 1n carbonate reservoir, it is found that adsorption is stronger at low pH
condition. The monovalent Na+ is found to be more important.
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