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Studies of Corrosion Inhibition for Zinc Single

Crystale by Organic Inhibitors

Shigeki OHSAWA*, Shinpei Isami**and Makoto TAKEDA"

Abstract — The corrosion inhibition mechanisms of organic inhibitors for zinc single crystal are ex-

planed by adsorption and/or formation of inhibitors on the zinc.
The effects of inhibitors such as BIT (2-Mercaptobenzimidazole) and BOT (2-Mercaptobenzoxazole)
on corrosion of zinc single crystal in 3%NaCl solution are investigated by mesuring the polarizatio'n curves.
The structures of surface filmes formed on zinc are determined with NMR, IR, ATR, and ESCA

spectra.

The polarization curves show that the Zn-BIT and Zn-BOT filmes acted as physical barriers. These

barriers markedly inhibit both anodic and cathodic corrosion reactions, and BIT is superior to BOT as

corrosion inhibitor for zinc. The polarization curves also indicate that the degree of corrosion inhibition

is a function of crystal orientation, pretreatment time and nature of inhibitors.
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Fig.1 'H NMR spectra of BIT and BIT-Zn.
— BIT in dimethisulfoxde-dg
— — — BIT-Zn in dimethylsulfoxde-dg
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Fig. 2 'H NMR spectra of BOT and BOT-Zn.
BOT in dimethylsulfoxde-dg
— — — BOT-Zn in dimethlsulfoxde-dg
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Table 1 Infrared Absorption and ATR spectra with Inhibitor and its complexes.

v Ring in vRing in
Compounds vN-H vS-H vC-$ SN-H vC-0-C Imidazole Oxazole vC=N vC-N
81T 3160br 2325w 619w 745s 1a7s 1618m 13595
Zinc complexe of 1460m
BIT 3150br 2325w 615w 740s 1510m 1610w 13555
Zinc complexe of 1460m
BIT on zinc plate 31505  2325m 738s 1505m 1610w 1355m
1450s
BOT 2320w 610s 1170m 1475m 1620m 1345w
1510s
. 1430s
Linc co%}exe of 2320w 605m 1170m 1460m 1615w 1330w
1500w
7i ] M 14255
ane complexe o 2320m 1170w 1460m 1612w 1330w
BOT on zinc plate 1500m
BIT: 2-Mercaptobenzimidazole
BOT: 2-Mercaptobenzoxazole
Abbreviation: s,strong m,medium w,weak br,broad
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Fig. 3 Infra-red absorption spectra of BIT-Zn

and surface film on zinc.
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Fig. 4 Infra-red absorption spectra of BOT-Zn

and surface film on zinc.
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Fig. 5 ESCA spectrum of film formed by the
reaction between zinc and BIT.

1000 800 600 400 200 0
Binding Energyf(eV)

1170

Fig. 6 ESCA spectrum of film formed by the
reaction between zinc and BOT.
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Fig. 7 Structures of Chemical bond.
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Fig. 8 Polarization curves of Zinc in aerated
3% NaCl of pH 7.0 at 25°C after pre-
treatment (BIT) for three different
times with regard to (0001).
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Fig. 9 Polarization curves of Zinc in aerated
3% NaCl of pH 7.0 at 25°C after pre-
treatment (BOT) for three different
times with regard to (0001).
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Fig. 10 Polarization curves of Zinc in aerated
3% NaCl of pH 7.0 at 25°C after pre-
treatment (BIT) for three different
times with regard to (1010).
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Fig. 11 Polarization curves of Zinc in aerated
3% NaCl of pH 7.0 at 25°C after pre-
treatment (BOT) for three different
times with regard to (1010).
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Fig. 12 Polarization curves of Zinc in aerated
3% NaCl of pH 7.0 at 25°C after pre-
treatment (BIT) for three different
times with regard to (10T1).
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Fig. 13 Polarization curves of Zinc in aerated
3% NaCl of pH 7.0 at 25°C after pre-
treatment (BOT) for three different
times with regard to (1011).
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