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Figure S1: WFPU synthesis and characterization overview diagram 

The surface energy of the solid film can be determined using equations S1, S2 and S3. γୱ ൌ γୱୢ ൅ γୱ୮. S1 γଵሺ1 ൅ cosθଵሻ ൌ 4 ቆ γଵୢ γୱୢγଵୢ ൅γୱୢ ൅ γଵ୮γୱ୮γଵ୮൅γୱ୮ቇ . S2 

γଶሺ1 ൅ cosθଶሻ ൌ 4 ቆ γଶୢγୱୢγଶୢ൅γୱୢ ൅ γଶ୮γୱ୮γଶ୮൅γୱ୮ቇ . 𝑆3 

where 𝛾௦ is the surface energy of solid film, 𝛾௦ௗ is the dispersion force, and 𝛾௦௣ is the polarity 

force. 𝜃ଵ, 𝜃ଶ are the CAs of water (1) and diiodomethane (2), 𝛾ଵௗ, 𝛾ଵ௣, 𝛾ଶௗ and 𝛾ଶ௣ were 21.8, 

51.0, 29.3, and 19.0 mN/m, respectively. 

The protection efficiency (η) was calculated using equation S4.  η ሺ%ሻ ൌ 100 % ൈ ቆ1 െ ൬୍ౙ౥౥౨,౟୍ౙ౥౥౨,ౠ൰ቇ. S4 

where Icorr, i and Icorr, j values are corrosion current densities of the samples in the corrosive solution 

with and without the HFBMA-HPA, respectively. 

The polarization resistance (Rp) is calculated from the Tafel plot using the Stern-Gray equation 

as displayed in equation S (5). R୮ ൌ ୠ౗ୠౙଶ.ଷ଴ଷሺୠ౗ାୠౙሻൈ୧ౙ౥౥౨. S5 

where Icorr is the corrosion current calculated by intersecting the linear sections of the anodic and 

cathodic curves, and ba and bc are the anodic and cathodic Tafel slopes (ΔE/ΔlogI), respectively. 

  



 

Table S1: particle size of WFPU samples. 

Sample Particle Size (nm) 

WFPU-0 129.4 

WFPU-3.5 148.0 

WFPU-7 252.4 

WFPU-10.5 494.2 

WFPU-14 573.0 

Table S2: Thickness of WFPU-n coatings. 

Sample a (µm) b (µm) c (µm) Average thickness (µm) 

WFPU-0 22 20 21 21 

WFPU-3.5 20 22 21 21 

WFPU-7 20 21 22 21 

WFPU-10.5 21 20 22 21 

WFPU-14 22 20 21 21 

Where a, b, and c are the thicknesses of the same WFPU sample measured at different locations, 

respectively. 


