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Studies of Inhibition Effect of Crown Ether on Zn-4% Al Alloy

| Shigeki Ousawa*, and Makoto Takepa*

Abstract—'HNMR, *CMNR, IR and IR-ATR spectra for bonding states and polarization curves measurments
were carried out, and corrosion protection effects of two kinds of Crown Ether of 15-Crown-5 and 18-Crown-6 on
Zn-49% Al alloy were clarified.

(1) Corrosion protective mechanism

'HNMR, "*CNMR, IR and IR-ATR spectra suggested that both 15-Crown-5 and 18-Crown-6 made film on Zn-49%Al
alloy surface. It was confirmed that the films were chelate compounds produces by coordination between oxigene of
saturate Ether compounds and Zinc ion.
(2) Corrosion protective effects

15-Crown-5 had a corrosion protective effects on Zn-4%Al alloys at pH=4.0 and 7.0 and 18-Crown-6 showed
corrosion protective effects on Zn-4% Al alloys at pH=4.0, 7.0 and 9.0, respectivery.

It was known from the polarization curves that the former effects appeared on cathode side in 3% NaCl solution.
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Fig. 1 'HNMR Spectra
--------- Spectrum of 18-Crown-6.

Spectrum of 18-Crown-6-Zn.
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Fig. 2 BCNMR Spectra

--------- Spectrum of 15-Crown-5.
————————— Spectrum of 15-Crown-5-Zn.
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Fig. 3 IR Spectra of 15-Crown-5 and 15-Crown-5-Zn
--------- Spectrum of 15-Crown-5.
--------- Spectrum of 15-Crown-5-Zn.
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Fig. 4 IR and IR-ATR Spectra of 15-Crown-5-Zn
''''''''' IR Spectrum of 15-Crown-5-Zn.
--------- IR-ATR Spectrum of 15-Crown-5-Zn.
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Fig. 5 IR Spectra of 18-Crown-6 and 18-Crown-6-Zn
--------- Spectrum of 18-Crown-6.
fffffffff Spectrum of 18-Crown-6-Zn.
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Fig. 6 IR and IR-ATR Spectra of 18-Crown-6-Zn
--------- IR Spectrum of 18-Crown-6-Zn. .
--------- IR-ATR Spectrum of 18-Crown-6-Zn.
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Fig. 7 IR Spectra of 18-Crown-6 and 18-Crown-6-Zn
""""""" Spectrum of 18-Crown-6.
--------- Spectrum of 18-Crown-6-Zn.
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Fig.8 IR-ATR Spectrum and IR Spectrum of adsorp-
tion of 15-Crown-5 on Zn-4% Al power surface.
‘‘‘‘‘‘‘‘‘ Spectrum of IR-ATR of 15-Crown-5 on
metal surface.
--------- IR Spectrum of 15-Crown-5 on Zn-49%Al
power surface.

| R J,\'//"‘\JI
~ -
NS W \i\ !
~ /W ]
22 \ ! ,’
> v b
= b
= Y
l
=
=]
=
=5
o
1860 1500 1000 800

WAVE NUMBER ( cm™)

Fig. 9 IR-ATR Spectrum of 18-Crown-6 Zn and IR
Spectrum of 18-Crown-Zn on Zn-4% Al power
surface.

--------- IR-ATR Spectrum of 18-Crown-6-Zn on
metal surface.

--------- IR Spectrum of 18-Crown-6-Zn on Zn-
49 Al power surface.
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Fig. 11 Polarization curves of Crown Ether on Zn-4%
Al alloy surface at PH=4.(298K)

Non addition Crown Ether.

--------- Additive 15-Crown-5.

--------- Additive 18-Crown-6.
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Fig. 13 Polarization curves of Crown Ether on Zn-4%
Al alloy surface at PH=9.(298K)
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