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A simple and easy method to prepare super-hydrophobic surface was proposed. Sol-gel films were prepared by hydroly-
sis and condensation of alkoxysilane compounds. The roughness and free energy at the film surface were controlled by
changing the amounts of colloidal silica particles and fluoroalkylsilane, respectively. When both amounts were optimized
in asol-gel film, the surface exhibited an excellent repellency to not only water but also oil. The sol-gel film obtained could
be coated onto any solid substrate by a single process. The durability and transparency of the coated layers were sufficient

to be applied for practical uses.
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Fig. 1. Preparation procedure for super-hydrophobic sur-

faces.
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Fig. 2. FOETES content dependence of advanced contact
angle and F/Si atomic ratio.
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Fig. 3. Relation between sin9 and F/Si for sol-gel films
containing FOETES of 8 wt% and 15 wt % shown
in (8). Symbols are experimental data sets, and solid
and dot curves are the best-fit ones calculated on the

basis of model depth profiles shown in (b).
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Fig. 4. Colloidal silica content dependence of dynamic con-
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on the surface of the sol-gel films containing colloi-
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denote contact angles predicted by Cassi€'s and

Wenzel’ s equations, respectively.
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Fig. 5. Colloidal silicacontent dependence of rms roughness
and relative area. Insets show AFM images of sol-gel
films containing colloida silica of 13 wt %, 32 wt %
and 38 wt % . Magnification is the same for all AFM
images. Area of 5X 5 um? is shown and the maxi-
mum height for the images is 600 nm.

Fig. 6. TEM images of sol-gel films containing colloidal sil-

icaof a) 13wt %, b) 32 wt % and c) 38 wt %.
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Fig. 7. ESEM images of water droplets on sol-gel films containing colloida silica
of @) 13wt %, b) 32wt % and c) 38 wt % . Insets show ESEM images for
sol-gel films.



JEHEAM - Ao - pREh - @ E - RIDTR 563

il IC R RIFT I EERLTWS, £/, Fig. 7%
A RITRTYIVS)IVIER R O ESEM Bk R & 0, O
O 5V U HRIMEDHIMZENER T 7 R 2N EAD
LTWBETNBIRTE 5, ZOMEIE, AFM B
WRELLS-BL TV,

3.3 BHARUT—T 1 ILLAANDIEH

INETORFBERELD, FOETES15wWt%, a0
FIT U h 30wt % EZFV IV IVIRIEEHWTHEL
FIRE I @ SRk 2R T I EEHS ML 2,
FHLER DV IV VR E, RABHRY =T 4 VAT
HBERVITIFLOTFLIHI—F (PET) EARE O
—MECKOBG L, O—F 4 VO R EEHE
FH30MmMTHD, SUIACITINOEEER%ETH
o7, Fig. 8 VNV IWVEEEI—F 0 7 L= PET 7 4
UL DS AL (UV-Vis) ARYZ RV TH B,
NVFIWBEDO—F ¢ VU HiR TERRITIZE ALY
7, AEEHEBICBWTERRIIN 80% TH o7, Fig.
8DMAMIL, VIWFIEEd—F 1+ > UKEPET Y
ANVAL EDOKFEDOFTH 5. ZOEMAMITK 150° T
B0, EMELTIYACTINEFBHL S S,
B KEmZ R TE =,

PERMEIN TS LTI, BEZKERRM™ME O

100

= 80}

- - e

et 0 [ R S

£ 60 | [ p- e

£ - e
n L] R 2 ]

E 40 ' 5mm

e luly

= 20+ neat PET film

------- coated PET film

n 1 L I
0300 400 500 600 700
Wavelength / nm
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Fig. 9. Rubbing number dependence of contact angle.
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