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Abstract

One of the methods of harvesting oil reservoirs is the injection of nanoparticles. Nanoparticles
increase oil recovery from reservoirs by changing wettability, reducing surface tension,
reducing oil viscosity. Metallic nanoparticles (ceramic nanoparticles) have the highest
application in increasing the absorption of reservoirs. In this research, changes in the contact
levels of oil, water, and stone in the presence and absence of metal oxide nanoparticles have
been investigated. The change in the rock's wettability has been analyzed in various
concentrations of nanoparticles in the aqueous phase and the governing mechanism for
changing the rock solidity in two metal oxide nanoparticles is presented the four nanoparticles
used in this study are: TiO2, NiO, Co304, Al203. According to the experimental results,
NiO, Co304, Al203, TiO2 nanoparticles had a significant effect on the reservoir rock
wettability. As the concentration of nanoparticles increases, their effect on the change in
wettability has also increased. According to experiments, the use of NiO, Co304, Al203,
TiO2 nanoparticles has reduced the contact angle between the rock and the fluid, and as a
result, the wettability of the rock has tended towards hydrophilicity. The highest
hydrophilicity of the rock and the decrease of the contact angle between the rock and the fluid
are related to NiO nanoparticles and the lowest change in the contact angle is related to AI203
nanoparticles. The use of nanoparticles and the change of wettability of the rock from
petroleum to hydrophilic causes the oil to leave the rock cavities and as a result, in addition
to separating the asphaltene particles deposited on the rock surface, the asphaltene particles
in the petroleum compounds along with the oil out of the cavities The rock is driven and
flows suspended with the oil. The buoyancy of the asphaltene particles in the oil facilitates
the separation of the asphaltene sediment. This change in the wettability of the rock from oil-
friendly to hydro-friendly from the point of view of oil extraction also reduces the amount of
oil remaining in the rock and thus increases oil extraction from reservoirs. It becomes.
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