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Pore-scale observation and insight on how
wettability impacts oil recovery and its dependence

on rock structure
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The wetting condition of the reservoir is known to have a big impact on oil recovery by waterflooding and
wettability alteration has been widely accepted as one major mechanism of many enhanced oil recovery tech-
niques. However, it remains not fully clear what wetting conditions lead to the maximum oil recovery, and
there were seemingly contradictions between different studies in terms of the optimal wettability. Although
several mechanisms were proposed to explain how wettability influences the waterflooding process, the rela-
tion between such influences and oil recovery can often be uncertain, and the mechanism themselves some-
times lack direct evidence.
Thiswork looks directly into the pore-scale phenomena to add to the understanding of howwettability impacts
the trapping and recovery of oil. First, fully capillary-dominated waterflooding processes are considered, as
is the common assumption under reservoir condition. It is found that depending on the pore-scale geometry,
either strongly water-wet or weakly water-wet can lead to the least trapping of oil, and relevant mechanisms
are proposed based on the direct pore-scale observations. Then the assumption of capillary forces fully domi-
nating at low capillary number is challenged as it is shown that the viscous force can have a big impact on the
flow pattern and thus oil trapping, even at low capillary number and without viscous fingering. Finally, the
relation between oil recovery and wettability is discussed and summarized based on the new findings, with
emphasis on how rock structure can alter the relation.
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