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Hydrophobic Surface Treatment of Glass by Ion
Implantation

Y. Taga and T. Ohwaki

Tovola Central Research and Development Laborvatories

Abstract

fon implantation was used to modify the hydrophobic properties of glass surfaces. The
hydrophobicity of the glass surface was evaluated by contact angle measurements for water
droplets as a function of ion implantation conditions. The results showed, irrespective of ion
species, that the contact angle was influenced by the energy and dose of primary ions and
atmospheric conditions. A maximum contact angle of 80" was obtained after ion implantation
with an energy of 50-100keV and a dose of 10'%-18" ions/em:z though the contact angle
before ion Iimplantation was around 107-20° for soda-lime glass. Characterization of
hydrophobic glass surfaces thus prepared has been carried out by x-ray photoelectron
speciroscopy  (XPS) and high resolution electron energy loss spectroscopy (HREELS).
Analyses revealed the formation of carbon-related bonds such as C-H and C-H; at the glass
surface, which could be explained in terms of the interaction between primary ions and
adsorbed species on the glass surface. In conclusion, hydrophobic glass surfaces were obtained
by the formation of carbon-related bonds as a result of ion implantation.
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Fig. 1 Definition of contact angle and surface
and interface forces.
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Fig. 2 Schematic diagram of jon implantation
apparatus.
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Table 1 Surface composition of glass surfaces before and after

ien implantation.
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Fig. 4 Changes in hydrophobicity of glass sur.
face as a function of Ar ion dose.
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Fig. 8 Changes in contact angle of water
droplet on Y.0, films as a function of
time elaspexd.

NEW GLASS Vol 8 No. 2 1993

AR E R TWESTET 2 L2 WMHTRIBL
i, AFPRALC LS 2ABHEOEAR
PR LA LM uds, T REOBE
LU X » Lyndkiiindgi+ 5
S ErLEOWEERNT D

B AT R O & L T Y0, HHEz
DT DFERBVERY, Fig 6324y #iEC i
DB 1A YO0, o akic i T H il i 4
DRI E AT mﬂfﬁ$%ﬂ®m<ﬁmﬂ
iz B R !%’s HHER S A TR HE: v LA PS5 30 3 o i
etk 95 1 1%mmW$W#mq;aw§
7o YO0, BEAERYE £ L E S ik

HAFHLOMRETH S it,%ﬁ%%n¢

Tm&ﬁw BT e V.0, B TR
MALL, 5L Lo EME RT3 AH
AR AN

FREL Y0, EEH 2 mORRET = A
Fif S i (High Resolution Electron En-
ergy Loss Spectroscopy, HREELS) =k 3
AR Fig TIORT, B A & G -
Z (ERAALFH S =0) DEPI 10606em™, 1500
cm™h, 2960cm™, RN 3600cm T HRIZ Y-
FROND, IR AHFIHREWRGSTOEE—F
ILE MR E—7ThY, THELCH 2H0E

0 1000 2000 3000
Energy loss,om™

Fig. 7 HREELS spectra obtained from hydro-
phobic Y.0, films.
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