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Effect of Glycoletherdiaminetetraacetic acid on Corrosion Inhibition of Stainless Steel

Shigeki Ousawa*, Kazuko Mecur**, Makoto Taxepa*, Kazue Sarro***

ABSTRACT —Passivity film on stainless stee} is unstable in solution involving Cl7, so the probability of
pit-initiation is high.

The inhibition effects of the organic compound film adsorped on the metal surface were examined.
Organic compound of C,Hu.N,O,(GEDTA) was used as the reagent for adsorption film Mechanism of
corrosion inhibition of GEDTA film were investigated by infrared(IR) spectra, infrared-attenuated total
reflection IR—ATR) Spectra, 'HNMR spectra, and electro spectroscopy for chemical analysis(ESCA). And
the film effects on the corrosion inhibition were examined by polarization tests, electrochemical pitting tests
and chemical pitting tests.

The results obtained were summarized as follow.

(1) Results of IR spectra, IR—ATR spectra, 'HNMR spectra and ESCA spectra showed that adsorption

of the film was chemical one. The film had good thickness, strong binding energy, and uniformity.

(2) Results of polarization tests showed that the film was stable against Cl™.

(3) Results of electrochemical pitting tests showed that the film had good inhibition effect in 5M NaCl

solution (pH=2). So it is expected that this film may prevent stainless steel from crevice corrossin.

(4) Result of chemical pitting tests showed that the film was unstable against oxidizing agent.
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Fig.1 Infrared spectra of GEDTA and GEDTA-film.

Tble.3 Infrared absorption spectra with GEDTA and GEDTA-film.

vasym SOH vsym SOH
Compounds {vC=0 -C00~ in-plane -C00~ VEH2-0-CH2 vC-N out of plane
GEDTA 1740 1640 1470 1400 1150,1140 1080 980,960
s) (m) (m) {(m) (m) (m) (m) (m) (w)
GEDTA-film 1630 1400 1100 1100
: (m) {m) {s)(br) (s)(br)

Abbreviations:

s,strong; m,medium; w,weak;

br,broad
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Fig.10 Anodic polarization curve of treatment

sample.
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Fig.12 Anodic polarization curve treatment sample.
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maximum minimum average standard
(mv) (mv) (mV% deviation
3.5% NaCl pH=7 V_iqq
non treatment +298 +146 +238 57.34
treatment +269 +241 +253 11.45
Vetro0
non treatment +316 +211 +277 35,23
treatment +294 +264 +274 10.67
24 NaCl ph=4 V.o
non treatment + 97 + 70 + 82 9.04
treatment +195 +115 +148 35.44
Ve'100
non treatment +146 +100 +116 16.63
treatment 21 +132 +176 28.07
SH_NaCl pH=4 V_.;q
non treatment - 79 -201 ~-149 51.29
treatment - 73 - 92 - 86 9.20
Verro0
non treatment - 43 -250 -147 72.72
treatment - 15 - 67 - 40 18.33
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Tble.b Rating number change of time.

Time(min)

3 5 10 20

non treatment 8 8 5 3

treatment 9 8 5 4

0.1M K;3Fe(CN)s+3M NacCl

Tble.6 Rating number with Nacl concentration.

NaC1{M/1)
1 2 3 5

non treatment 10 8 5 3

treatment 10 9.5 5 4

0.1M K3Fe(CN)s+3M NaCl
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