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Abstract: Oil from tight reservoirs has grown to dominate liquid petroleum 
production in the U.S., which greatly benefits the petroleum industry. The industry, 
however, faces challenges in improving oil recovery from these reservoirs and 
reducing its carbon footprint. CO2 injection for enhanced oil recovery (EOR) and 
CO2 sequestration helps address these challenges. However, its practice is hindered 
by a lack of predictive tools for the storage and transport of oil and CO2 in these 
reservoirs. Fundamentally, since tight reservoirs’ porosity is dominated by pores 
smaller than 10-100nm, confinement and chemistry of pore walls can affect the 
storage and transport of oil-CO2 in these reservoirs, and physical processes underpin 
their effects occur at the molecular scale. Here, I will introduce our work on the 
molecular thermodynamics and hydrodynamics of CO2 EOR and sequestration in 
tight reservoirs. I will first examine CO2-mediated oil transport in nanopores, 
focusing on the dual role of interfacial CO2 in modulating oil flow. Next, I will 
examine critical steps in the Huff-n-Puff scheme of EOR and CO2 sequestration at 
the single nanopore scale, focusing on the transport and storage of CO2 in nanopores, 
the recovery of oil from pores, and their coupling. These works highlight the critical 
role of adsorption in oil recovery and CO2 storage in tight reservoirs. Dimensionless 
parameters governing the importance of adsorption are identified, and the scaling 
law of oil recovery in the presence of adsorption is revealed. Finally, I will present 
the diffusioosmosis of oil-CO2 mixture driven by CO2 gradient and discuss its 
importance relative to the pressure-driven flow in tight oil reservoirs. 
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