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Abstract: The corrosion mass gain, corrosion morphology and electrochemical characteristics of commercial pure
titanium TAZ2 in 1 mol/L NaOH solution with different Cl~ concentrations (0. 01, 0. 10 and 1. 00 mol/L) were
studied by means of weight gain method, optical microscopy, potentiodynamic polarization curves, electrochemical
impendance spectra and Mott-Schottky curves. And the effect of CI™ concentration on the corrosion behavior of the
TA2 was analyzed. The results indicate that the TA2 had excellent corrosion resistance in NaOH solution containing
Cl™. With the increase of CI” concentration, corrosion potential decreased, while both the current density and the
passive current density increased, which indicated the corrosion resistance of the TA2 decreased. When the
concentration of ClI™ increased, the hydrogen evolution reaction on cathode had little effect, while the cathode oxygen

absorption corrosion current density first increased and then decreased. The passive film on the surface of TA2 was n-

type semiconductor, which had strong corrosion resistance to Cl™ .
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Fig. 1 Potentiodynamic polarization curves for TA2 in

1 mol/L NaOH solution with different Cl~ concentrations
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Tab. 1 Fitted results of potentiodynamic polarization
curves for TA2 in 1 mol/L NaOH solution with different

Cl™ concentrations

c(Cl) Ecorr Jeorr I» Jo
/(mol + L™ /mV /(pA s em™) /(pA+em™) /(pA -+ em™?)
0.01 —657 2.36 10. 04 55. 56
0.10 —661 2.85 11.59 58.02
1. 00 —670 3.06 12.31 41. 30
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Fig. 2 Eletrochemical impedance spectra for TA2 in

1 mol/LL NaOH solution with different CI™ concentrations

-

3 F b2y i R S A I
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corrosion system
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Tab. 2 Fitted results of eletrochemical impedance spectra for TA2 in 1 mol/L. NaOH solution with different CI™ concentrations

(C1) R. CPE R. C R,

/(mol *« L™Y) /(Q+ em?) Yo/(X10°Q ' eem 2es ) n /(Q + cm?) /(X10° F « cm®) /(Q * cm®)
0.01 0. 7448 8.67 0. 937 22723 5.09 1.124
0.10 0.6843 8.70 0.938 15862 4,95 1. 069
1.00 0. 4536 8.38 0. 939 14901 5. 84 0. 810
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Fig. 4 Mott-Schottky plots for passive film of TA2 in

1 mol/L. NaOH solution with different CI~ concentrations
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Tab. 3 Characteristic parameters of n-type semiconductor
for anodic passive film in 1 mol/L NaOH solution with

different CI~ concentrations
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Fig. 5 Mass gain for TA2 corroded in 1 mol/L NaOH

solution with different CI™ concentration for 90 d
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Fig. 6 Surface morphology of TA2 before (a) and after (b) being corroded in 1 mol/L. NaOH

solution with different ClI~ concentrations
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