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Fabrication of superhydrophobic TiO, thin films by wet process
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Abstract Superhydrophobic TiO, thin films were successfully fabricated on a glass substrate by wet process. Layer-by-
layer (LBL) deposition and liquid phase deposition (LPD) methods were used to fabricate the thin films of micro-nano
complex structure with a high roughness. To fabricate superhydrophobic TiO, thin films, the (PAH/PAA) thin films were
assembled on a glass substrate by LBL method and then TiO, nanoparticles were deposited on the surface of (PAH/PAA)
thin film by LPD method. Subsequently, hydrophobic treatment using fluoroalkyltrimethoxysilane (FAS) was carried out on
the surface of prepared TiO, thin films. The TiO, thin film fabricated with 45 minutes immersion time on (PAH/PAA),,
showed the RMS roughness of 65.6 nm, water contact angel of 155° and high transmittance of above 80 % (>650 nm in
wavelength) after the hydrophobic treatment. The Surface morphologies, optical properties and contact angel of prepared
thin films with different experimental conditions were measured by field emission scanning electron microscope (FE-SEM),
atomic force microscope (AFM), UV-Vis spectrophotometer and contact angle meter.
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Fig. 1. Schemetic diagram for fabricating superhydrophobic thin films.
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Fig. 2. FE-SEM images of (PAH/PAA)n thin films on glass
substrate as a function of a number of bilayer: (a) n=5, (b)
n=10, (¢) n=15.
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Fig. 3. Transmittance spectra of (PAH/PAA)n thin films on
glass substrate as a function of a number of bilayer.
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Fig. 4. SEM images of TiO, thin films prepared with the immersion time of 45 minutes on (a) glass, (b) (PAH/PAA),, (c) (PAH/
PAA),, and (d) (PAH/PAA),;.

Fig. 5. SEM images of TiO, thin films fabricated on (PAH/PAA),, surface as a function of immersion time: (a) 30 minutes, (b)
45 minutes, (c) 60 minutes and (d) 120 minutes.
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Table 1
Contact angles of prepared TiO, thin films prepared with the
different conditions of LBL and LPD method

No. of bilayer of Immersion time Contact
(PAH/PAA)n into TiF, (minute) angle (°)
n=>5 30 145
n=>5 45 150
n=>5 60 143
n=>5 120 140
n=10 30 145
n=10 45 155
n=10 60 147
n=10 120 140
n=15 30 147
n=15 45 155
n=15 60 140
n=15 120 138
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Fig. 6. Transmittance spectra of TiO, thin films fabricated on

(PAH/PAA),, surface as a function of immersion time: (a) glass

substrate, (b) 30 minutes, (c) 45 minutes, (d) 60 minutes and (e)
120 minutes.

o] Fagg Uehith A3 A7kl Holde] e
TiOS B FA7 F7kebl HmE Fage vl
Mz e 2hdAM AxE AE FoM (PAH/PAA),
grete] FRe TiOZ 4587 T2 AR w2 9 650
nm °|F 80 % olde] FEH HFZ 155°8 e =
e w548 BHolFAth Fig. 7 (PAH/PAA),
uhel gl 4587b TiOS B3] Axd ueiel
AFM o|u|z|e} E9] H{F7} o]m|A|t}. o] uFEke] Root
mean square(RMS) surface roughness= 65.6 nm= =

E A

4.4 B

LBL ¥ LPDHE o]83}] micro-nano &3+3%2]

Fig. 7. AFM image of TiO, thin film fabricated on (PAH/PAA),, surface with the immersion time of 45 minutes and water droplet
image on TiO, thin film surface.
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