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Inhibition Effect of Crown Ether on Stainless Steel (SUS430)

Shigeki Ousawa* and Makoto TAKEDA*

Abstract—The corrosion protective effects and the protective mechanism of two organic reagents 15-Crown-5
and 18-Crown-6 on stainless steel (SUS430) were investigated and the following characteristics were obtained.

(1) Corrosion protective mechanism

'HNMR, BCNMR, IR and IR-ATR spectra were analysed and it was clarified that 15-Crown-5 and 18-Crown-6
formed coordination bonding chelate compounds with Fe ions on stainless steel (SUS430) surface.

(2) Corrosion protective effects

In the cathode side the corrosion protective effects of 15-Crown -5 and 18-Crown-6 on stainless steel (SUS430)

were observed in 39 NaCl solution from neutral to weak alkalinity domain.
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Fig.1 *HNMR Spectra

------ Spectrum of 15-Crown-5.
------ Spectrum of 15-Crown-5-Fe,
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Fig. 2 **CNMR Spectra

------ Spectrum of 15-Crown-5.
------ Spectrum of 15-Crown-5-Fe.
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Fig.3 IR and IR-ATR Spectra

------ IR Spectrum of 15-Crown-5.

------ IR Spectrum of 15-Crown-5-Fe.

------ IR-ATR Spectrum of 15-Crown-5-Fe on
Stainless Steel surface.
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Fig. 4 IR and IR-ATR Spectra

ffffff IR Spectrum of 18-Crown-6.

------ IR Spectrum of 18-Crown-6-Fe.

————— IR-ATR Spectrum of 18-Crown-6-Fe on
Stainless Steel surface.
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Fig.7 Polarization curves of Stainless Steel
(SUS430) make it is additive Crown Ethers.
(pH=7 at 298K)
—Non addition Crown Ether.
- - - Additive 15-Crown-5.
------ Additive 18-Crown-6.
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Fig. 8 Polarization curves of Stainless Steel
(SUS430) make it is additive Crown Ethers.
(pH=9 at 298K)
——Non addition Crown Dther.
- - - Additive 15-Crown-5.
ffffff Additive 18-Crown-6.

LI oTna I EWERTE S, fE>T, pH=
QWBWTHIG—2 I r—5BLUI8—2 T
— 6 IEAIERIEETLTWA I L BERTE T,

4, %

AR B W CEEMGERE L LT 2 BROFKA
¥, 15— 57 —58LUI8 7Ty —6 REAL
77e

27 v v A (SUS430) DEARIIHEIZFIRS L UH&
BRI OwT, W, BIFLERRO LD 2EER
B 5 T2,

(1) BEMSEEORE ORBEHNMR, CNMR,
IRB X PIR-ATRA 7 VDI 2T R o iR L
LTI5—2757>—58LUPI8—2 T v—6I1EAT
VU ABRE OSA A v EEUEEL F v — MEEY

]



KE, RE: 777>z —7VOiflick XIZTEEINHRIR 35

PET AL LI, AT YV ARREICEBRE T
3 Z EPHERR SN,

() BEeMSmREERE LIERELT, 156—7
S r—5BEUI8—2 TV —6iF 3 BWNaClkE
BT ST VIEFRICBWT, AT VR
i (SUS430) DFE & LTH Y — FREDERDOMHIZ)
BSfERE N,

Z E X m

1)R. J. Abraham, P. Loftus, “"H¥ & U'“CNMRI#
247 p.53, 69, 176, {LFEEA(1979)

2)Szymansky, “INTERPRETED INFRARED
SPECTRA” Vol. 1~ 3 (1967)

3) EELEFEERE10, “FRIMRRINA <7 P V7 BHER
1b2E4 (1969)

4)
5)
6)
7)
8)

9)

10)
11)

12)

13)

REWRM, “BEIMTOTTE®, IR, NMR, MS,
UV” p. 6 {bZE A (1986)

S. J. Cyvin, Spectrochim, Acta, 16, 1022 (1960)
W. R. Ward, Spectrochim, Acta, 21, 1311(1965)
A. Palm, E. R. Bissell, Spectrochim, Acta, 16,
459(1960)

G. Ferguson, STRUCTURE REPORTS, Vol, 46
B, 1980

L. J. Hilliard, M. R. Rice, H. S. Gold, Spectro-
chim, Acta, 38, 611(1982)

J. Lecomte, Disc. Farady, 9, 125(1950)
BRI, Pl WEKE” p.160, R
(1984)

A, “BRAEWERE p.76~187 () Bk
AR e (1984)

T ER, SBRERAM, 25, 578(1974)



