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Abstract There is a great demand for anti-corrosion and wear-resistance of oil and gas equipment and
pipelines under extreme conditions. In addition, the weak temperature resistance and poor wear-resistance
of deep oil well and pipeline coatings, and the wax deposition problem in the crude oil production process
should be resolved urgently. In this work, the interface enhancement of the coating surface and the
composition-microstructure design were taken as the breakthrough point, and the commercial
polyvinylidene fluoride (PVDF) was organically combined with the highly fluorinated palygorskite(@silica
(Pal@ Si0O,-F) composite filler to fabricate amphiphobic functional filler with excellent wear-resistance.
Furthermore, anti-corrosive and wear-resistant amphiphobic nanopowder coatings for petrochemical
equipment under a harsh environment have been developed. Unique micro-/nano-hierarchical structures
were constructed by a powder coating method, which cooperated with the low-surface-energy of Pal@SiO,-
F and chemical inertness of PVDF to establish a stable air film on the coating surface. The as-prepared
coating has a strong anti-adhesion property for crude oil, which can greatly improve the transportation
efficiency of crude oil when applied to pipes. More importantly, the coating showed excellent anti-waxing
deposition performance. Therefore, the coating has great application potential in oil and gas field with

extreme environments,
Keywords amphiphobic coating; extreme conditions; oilfield equipment protection; anti-adhesion
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