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INVESTIGATION OF ELECTROCHEMICAL PERFORMANCE
OF PASSIVE FILM FORMED ON N80 OIL-TUBULAR STEEL

1.1 Jin-bo, ZHENG Mao-sheng
State Key Laboratory of Mechanical Behaviors for Materials, Xi’ an Jiaotong Uviversity, Xi”an 710049

ABSTRACT : Electrochemical impedance spectroscopy (EIS) technology was used to reveal the electro-
chemical behavior of passive film formed on N80 oil-tubular steel in 0.5 mol/I. NaHCO; solution. On
base of Mott-Schottky analysis, the effect of measured frequency, film formation potentials and Cl~
concentration on semiconducting properties of passive film were discussed. The results showed that
with increasing film formation potentials, the capacitance and donor density of the passive film de-
crease. With increasing Cl~ content the capacitance and donor density of the passive film increase. The
addition of Cl™ enhance the occurrence of pitting corrosion of the passive film.
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H ok st B0 Motr-Schortky i £8 90 3R B 51 FH &9 391 22 75 1
H:5 mHz~20 kHz, FRHLIHE (5 S 06 E R 10 mV ESZ I, &
BAMEIR 0 V~1 V, T8 E K 40 mV/s. E8 A
A8 48 {27 R R0 22 4 K AL R LAY NaCl 6 . A iR I
55 :0.5 mol/L NaHCO; KiE# .0.5 mol/L NaHCO; 7K
Y& ¥ +0.01 mol/L NaCl.0.5 mol/L NaHCO; /K +0.03
mol/L NaCl.0.5 mol/L NaHCO, 7K % # + 0.05 mol/L Na-
CI.0.5 mol/L NaHCO; K& + 0.07 mol/L NaCl.0.5 mol/
L NaHCO; /Ki&# + 0.09 mol/L. NaCl.
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Fig.1 Polarization curves of N80 steel in various electrolytes
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Fig.2 Mott-Schottky plots of passive film formed on N80 steel at 0.6V for 2h in 0.5 mol/L NaHCO; solution

Table 1 Donor density of film formed at various potentials

Table 2 Donor density of film measured at different electrolyte

film formation potential, V 0 0.2 0.4 0.6 0.8

chlorine concentration, mol/L. 0 0.01 0.03 0.05 0.07 0.09

Np, X 10%cm?® 9.192 7.18 6.35 4.46 3.39

Np, X 10%cm? 1.937 2.703 2.592 3.78 4.152 4.627
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Fig.3 Mott-Schottky plots of passive film formed on N80 steel
at various formation potentials for 2 h in 0.5 mol/L NaH-

CQO; solution
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Fig. 4 Mott-Schottky plots of passive film formed on N80 steel
at 0.5 mol/L NaHCOj; for 2 h measured in 0.5 mol/L

NaHCOQ; + various Cl™ content solutions
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