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Abstract Recently, there has been increasing interest in the hydrophilic/oleophobic surface that can be
applied for self-cleaning and oil-repellent anti-fogging coatings. This surface shows a low water contact
angle (WCA) and a high optical contact angle (OCA), unlike conventional surfaces. In this study, a
layer-by-layer (LbL) assembly technique is used to fabricate a surface that has a higher OCA value than
WCA. A poly(allylamine hydrochloride) (PAH)-sodium perfluorooctanoate (SPFOA) complex and silica
nanoparticles were used to build LbL films. The effect of LbL assembly on the contact angle was studied.
When the pH of the PAH-SPFOA solution was 6.5 and 7.5, the WCA/OCA of the LbL films with a
PAH-SPFOA outermost layer were 53°/0° and 80°/0°, respectively. In contrast, at a pH of 9.0 in the
PAH-SPFOA solution, the WCA and OCA were 127° and 89°, respectively. When films assembled using
PAH-PFOA with a pH of 6.5 and 7.5 were additionally treated with SPFOA, WCA/OCA were 79°/66° and
98°/81°, respectively. When LbL films with a silica nanoparticle-terminated layer were treated with
SPFOA, WCA/OCA changed from 81°/57° to 89°/88°, where the WCA and OCA values became most
similar. The effect of silica nanoparticle sizes of 7 nm to 22nm on the WCA/OCA difference was
negligible. Although hydrophilicity/oleophobicity of the LbL film was insufficient, the results will serve
as the basis for research on LbL-assembled hydrophilic/oleophobic surfaces.
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Fig. 3. SEM images of LbL films assembled with PAH-SPFOA solutions of varying pHs and
silica NPs of 7 and 22 nm. The scale bar is 2 gm.
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