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Abstract

The hydrophilic property of the rock surface can lead to intense hydration of shale, causing
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instability of the wellbore. In addition, the intrusion of moisture will also form water phase traps in
the reservoir, resulting in an increase in water saturation and thereby reducing the crude oil recov-
ery rate. In the field of oilfield chemistry, by developing hydrophobic modified nanomaterials, the
wettability of the wellbore or reservoir rock surface can be changed, and the hydrophilicity of the
rock surface can be reduced. So as to achieve the purpose of inhibiting shale hydration, stabilizing the
wellbore and improving the seepage capacity of oil and gas in the reservoir, and effectively enhanc-
ing the development effect of oil and gas fields. This paper will analyze the preparation of hydro-
phobic modified nanomaterials and their hydrophobic principles, and elaborate in detail the re-
search progress of hydrophobic modified nanomaterials in four aspects related to oilfield chemis-
try: improving the lubricity of drilling fluid, stabilizing the wellbore, inhibiting shale hydration, and
enhancing crude oil recovery rate. Finally, with the continuous increase in the development efforts
of deep underground oil and gas reservoirs, unconventional oil and gas reservoirs, and old oil fields,
in view of the current challenges, the future development directions of hydrophobic modified na-
nomaterials are expected to meet their growing demands in the field of oilfield chemistry.

Keywords

Nanomaterials, Hydrophobic Modification, Wellbore Stability, Drilling Fluids, Enhanced
Recovery Rate

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|

FEM A IIERTE A, R AR AR ST i RS R b o B A MRS U A OB . U L
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Figure 1. Scanning electron micrographs of the surface of a lotus leaf, (a) low magnification, (b) high
magnification, the small figure in (b) shows the water-connected tentacles on the surface of the lotus

leaf
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Figure 2. Modeling the multilevel physical structure on the surface of a lotus leaf
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Figure 3. Schematic diagram of the blocking effect of nanoparticles
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