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Fig.1 FT-IR spectra of the film formed on copper
plate immersed in xppm SiO2 solutions for 3, 14
and 60 days; (a)x=0(ion-exchange water), (b)x=20,
(c)x=50 and (d)x=100.

Fig 2 FT-IR spectra of the film formed on copper
plate immersed in xppm SiO, + 20ppm CI°
solutions for 3, 14 and 60 days; (a)x=0, (b)x=20,
(c)x=50 and (d)x=100.

Fig.3 SEM micrographs of the film formed on
copper plates immersed in 100ppm SiO2 solution
for 3, 5, 7, 14, 28 and 60 days.

Fig.4 SEM image and EPMA mapping of Cu, Si and
O at the film on copper plates immersed in

100ppm SiO2 solution for 14 days.

Fig.5 SEM micrographs of the film formed on
copper plates immersed in 20ppmCl- (left) and
50ppmSiO2+20ppmCIl- (right) solutions for 60
days.

Fig.6 Cathodic reduction curves of the film
formed on copper plates immersed in
xppmSiO2+20ppmClI- solutions for 14
days(x=0,20,50,100).
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A film formed on copper plates immersed in the
synthetic freshwater containing silica and
chloride ion has been assessed using FT-IR, SEM,
EPMA and cathodic reduction. The scale formed
on copper plates immersed in 20ppm CIl” solution
without silica composed mainly cuprous oxide
(Cu20) and its morphology was angular shape
with facet faces. Granular scales aggregated and
deposited on copper plates immersed in the
solution containing silica and increased in size
and number with immersion period. The
composition of the scale was found to be a silicon
oxide containing siloxane bonds by FT-IR

analysis.

Key words : <copper, silica, chloride ion,

freshwater, oxide film, FT-IR, cathodic reduction
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Fig.1 FT-IR spectra of the film formed on copper plate immersed in xppm SiO, solutions for
3, 14 and 60 days; (a)x=0(ion-exchange water), (b)x=20, (c)x=50 and (d)x=100.
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Fig.2 FT-IR spectra of the film formed on copper plate immersed in xppm SiO, + 20ppm CI-
solutions for 3, 14 and 60 days; (a)x=0, (b)x=20, (c)x=50 and (d)x=100.
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Fig 3 SEM micrographs of the film formed on copper plates immersed in
100ppm SiO, solution for 3, 5, 7, 14, 28 and 60 days.
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Fig 4 SEM image and EPMA mapping of Cu, Si and O at the film on copper
plates immersed in 100ppm SiO, solution for 14 days.
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20ppmCl- 50ppmSiO,+20ppmCl-

Fig.5 SEM micrographs of the film formed on copper plates immersed in 20ppmCI-
(left) and 50ppmSiO,+20ppmCl- (right) solutions for 60 days.

Fig5 1%, &, [VUABIUEEYIA L EEL -]



Potential , E/V vs.Ag/AgCI

0.7 — 1 20ppmCI

—O— 20ppmSiO2+20ppmCI
—/— 50ppmSiO2+20ppmCI
—/~— 100ppmSiO2+20ppmCI

0 500 1000 1500 2000 2500
Time , t/sec

Fig.6 Cathodic reduction curves of the film formed on copper plates immersed in
xppmSiO,+20ppmCl- solutions for 14 days(x=0,20,50,100).

Fig.6 & & [YUWBIVEEYAIF U ZET: -



