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Abstract : The Effect of chloride ion on electrochemical behavior of N8O steel in CO, saturated solutions
were examined by potentiodanymic and electrochemical impedance spectroscopy ( EIS). The results
showed that increasing NaCl content in the solution,the anodic dissolution rate of N80 steel in CO, satu-
rated solution increased firstly, and then decreased. While for the cathodic reaction rate, it slowly de-

creased with increasing NaCl content in the solution.
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Fig. 1 Polarization curves of N80 steel in mediums

with different NaCl concentration
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Fig. 2 Electrochemical impedance spectroscopies of N80 steel in mediums with

different NaCl content measured at 0. 05 V vs. free-corrosion potential ,
(a)0.01 mol/L,(b)0. 1 mol/L,(c)0.5 mol/L,(d)1 mol/L, (e)3 mol/L, (f) equivallent electron circuit



5 ZE3EE 4 CL™ Xt N8O #M7E CO, 7Kl P IR AT N i Il 331

a X ” 1 1
Vi +3 V)" <———motl-schotlky pair reation
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V,” +Cl » nH,0 = Cl, + nH,0

vacancy condensation at the metal/film interface

Fig. 3 Schematic diagram of reaction process

between Cl~ and ( Oxygen vacancy) metal vacancy

Table 1 Fitted values of elements in

the equivalent electronic circuit

medium , mol/L

0.01 0.1 0.5 1 3
R,,Q - cm? 2.855 2.235 2.33 1. 704 1.103
Q,E4,F+cm?  4.065 3.521 3.463 4.921 4.793
n 0.8037  0.9773  0.8739  0.8821  0.875
R, Q + cm? 37.876 39. 44 195.3 79.78 40.79
L,H - cm? 12.65 97.09 55.33 28.34 14.23
R,,Q - cm? 113.90  99.04 71.53 80. 05 154. 80
R,Q - cm? 390.9 57.09 99. 44 48.38 132.70
Q,F - em? 0.02472  0.1756 0.45 0.3128  0.1588

n 1 1 0. 9468 1 1

Table 2 Fitted values of elements in
the equivalent electronic circuit
. medium , mol/L
S 0.01 0.1 0.5 1 3

R/Q + cm? 9. 498 6. 897 4.974 0. 8024 1. 591
Q E4,F + em? 4.95 6.361 5.799 7.272 5.586

n 0.523  0.618  0.5845  0.6103  0.875
R,Q - cm? 2.426 1.515 5.222 0.5433

CE4,F - cm? 9.113 9.932 4.504 18.61 7.853
R,,Q + cm? 1616 1793 2447 2609 4609
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Fig. 4 Electrochemical impedance spectroscopies of N80 steel in mediums with different NaCl

content measured at —0.05 V vs free-corrosion potential , (a) Nyquist plots, (b) equivallent electron circuit
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