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Fig.1 Potentiodynamic polarization curves of 690 alloy
in 1% and 0.1% NaCl solution

Table 1 Corrosion potential and corrosion current density

for alloy 690 in tested solution

Solution Ecorr/ V (vs SCE) Tcorr/ A-cm™2
1% NaCl —0.45 1.1x10~°
0.1% NaCl —0.47 5.0x1076
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Fig.2 Nyquist plots for alloy 690 measured in 1% and
0.1% NaCl solution
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Fig.3 Equivalent circuit used for quantitative evaluation

of EIS spectra

Table 2 Equivalent circuit parameters for alloy 690 in 1%
and 0.1% NaCl solution

Solution Rs/Q-cm? C/F-cm~2 R:/Q-cm?
1% NaCl 8.87 3.34x105 1.24%10%
0.1% NaCl 14.24 2.93x107° 1.43x10~4
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Fig.4 Current-time transients for 690 alloy in 1% and
0.1% NaCl solution
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Fig.5 Double logarithmic plots of current-time for 690
alloy in 1% and 0.1% NaCl solution
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Fig.6 Nyquist plots for 690 alloy passivated at 0.2 V in
1% and 0.1% NaCl solution
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Table 3 Equivalent circuit parameters for 690 alloy in 1%
and 0.1% NaCl solution

Solution Rs/Q-cm? C/F-cm~2 R /Q-cm?
1% NaCl 66.34 2.88x10° 1.65x10%
0.1% NaCl 159.00 2.74x10° 1.40x104
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C=— (2)
dOX
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ELECTROCHEMICAL BEHAVIOR OF ALLOY 690
IN NaCl SOLUTION

QIAO Yanxin, REN Ai, LIU Feihua

Suzhou Nuclear Power Research Institute, Suzhou 215004

Abstract: The electrochemical behavior of alloy 690 in NaCl were investigated by means of potentiodynamic
polarization curves, electrochemical impendence spectrum and current-time transient curves. Alloy 690 exhib-
ited anodic passivation behavior in tested solution. The corrosion rate of alloy 690 increased with the increase of
NaCl concentration in tested solution. The passive film of alloy 690 formed in 1% NaCl was relatively compact
compared with that in 0.1% NaCl at applied potential of 0.2 V. The corrosion current density of alloy 690 in
1% NaCl (Ip1) was higher than that in 0.1% NaCl (I,2) when passivation periods less than 1096 s. The value
of Ip; was lower than I,» when passivation periods longer than 1096 s.

Key words: alloy 690, corrosion, electrochemical, passive film



