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Abstract

Water - repellent SiQ: coating films on glass subsirates were prepared from the
heptadecafluorodecyl - trimethoxysilanes{FMS) and the porous Si0: films; the porous films
were prepared by the so-called sol-gel method starting from TEOS containing polyethylene
glycol. The films with heating at 460°C showed high contact angles larger than 160°
for water.

The content of water in sols was found to affect the contact angles of the coating
films obtained. In the IR spectra of the coating films the absorption peaks due to the
C-F bonds were observed for the films with high contact angles, while these peaks were
not observed for the films with low contact angles. The contact angles were also
closely related to the amount of SiOH groups and the porosity of the porous Si0: films.
From these results the high contact angles of the coating films are concluded to result
from the FMS remaining in the films due to the reaction of Si-OH with FMS embedded in
the pores of the films.
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Fig. 1 Relation between the contact

angle for water and the heating

temperature of waler-repellent

coatings.

{3 : FMS is coated directely onto
glass substrate (coating 1)

[ : FMS is coated onto Si0. film
without PBEG (coating 1)

A FMS is coated onto Sif: film
derived from Si0. sols
containing PEG {(coating M)
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Fig. 2 Relation between the contact angle
for water of water-repellent films

{coating M) and the amount of water

content in sols confaining PEG.
(O : heated at 420°C
7 : heated at 440°C
O & heated at 480
® : heated at 430°C
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Fig. 3 IR spectra for the water-repellent
films (coating I} heated at 460°C,
where the mole ratios of H:0 to
TEOS (r)=2 and 8
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Fig. 4 Relation between the refractive
index of porous S5i0: films and the
mole ratio of H.0 to TEOS in the
coating sols containing PEG.
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Fig. 5 Relation between the absorpiion peak
iatensity of Si-OH bonds at 950cm !
in porpus Si0. films and the mole
ratio of H.0 to TBOS in the coating
sols containing PBEG,

The intensity was normarized by the
intensity of the absorption due to
the §i-0-8i bonds at 800cm "
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