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Preparation and performance study of perfluoropolyether phosphate coating on
304 stainless steel surface
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Abstract: To enhance the protective properties of 304 stainless steel surfaces, high-purity perfluoropolyether
phosphate was successfully synthesized using K-Type perfluoropolyether alcohol as the precursor.The chemical structures
of the precursor and target product were characterized via FT-IR and 'H-NMR.The perfluoropolyether phosphate coating
was deposited on 304 stainless steel substrates through a spray-coating technique, and EDS analysis confirmed the
uniform dispersion of polymer molecules on the substrate surface.Contact angle measurements indicated that the coating
significantly improved the surface liquid repellency of 304 stainless steel ; furthermore , oil-based ink stains adhering to the
coating surface could be readily removed by wiping with a cleanroom wipe, demonstrating excellent antifouling
performance. Under a 1000 g load,the water contact angle of the coating remained above 100° following 1000 cycles of
rubbing with denim fabric, reflecting superior mechanical wear stability. The coating also possesses outstanding acid and

salt resistance ; nevertheless, attributed to the intrinsic properties of phosphate groups, it tends to undergo performance
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deterioration in alkaline media.
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