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ABSTRACT As one of the most corrosion resistant metallic material, Ti or its alloy may find a variety of
applications in the marine industry. It is important to understand the passivation mechanism of Ti in sea-
water. In this paper, the activation process of a passivated pure titanium TA2 in artificial seawater was in-
vestigated by means of potentiostat polarization, potentiodynamic polarization and electrochemical im-
pedance spectroscopy (EIS). The influence of seawater composition on the activation behavior was also
studied. The result showed that the activation occurred around 1.6 V (SCE). Scanning electron micro-
scope (SEM) and oxygen evolution monitoring indicated that obvious defects emerged on the surface of
TAZ2 but no bubble was detected by applied potentials in the range of 1.4~1.6 V (SCE). According to Mott-
Schottky analysis of the passivated and activated TA2 surface, the activation might be attributed to a tran-
sition of the semiconducting performance of the surface film on TA2.

KEY WORDS pure titanium, passive film, electrochemical measurement, seawater composition
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Fig.1 Potentiodynamic polarization curves of TA2 in artif-
icial seawater and various NaCl solutions with diffe-
rent seawater ions
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Fig.2 Oxygen evolution images of TA2 polarized at 2.3 V for 1 h () and at 2.3 V (b), 25V (c) and 3.2V

(d) for 2 hin artificial seawater
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Fig.3 Last monitoring current density of TA2 polarized at
different constant potentials for 2 h in artificial
seawater
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Fig.4 General Nyquist plots (a) and partial enlarged draw-
ings (b) of TA2 polarized in artificial seawater at
different polarization potentials for 5 h
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Fig.6 SEM images of polished TA2 samples polarized at

0.5V (a), 1.4V (b) and 1.6 V (c) for 2 h in artificial
seawater



128 o LIRS e 5 B 7 24

39 &

MRS . £0.5 VAE AL FHAL 2 h 5 R
BEALIE JLFTC B FE L 1.4 V1B B T AR Ak 2 h 2 1
MR A T e o BE 8 ORI, 1.6 18 HEL A7 AR A 2 T )
BB AR S (<0.5 um). W LB EE R ST A
3 L4116V IE AR B KN, o] LA B
P57 AR A 1t 2 D0 S A7 A FR IR I FE I 4, I L
FL I 5 AL B B R Ok . 1.4 VAR HLAZAR4E 2 h
(1) 3% T B A 56 K PR SR T e Ryt P (o s B B S22, X
NIRRT E . BT 1.6 VAR AL R AR K
T RAE R DRI T R e 92D, Xof U J5 FL VAR o
2.3 B RREB AL X BE - SA 1 BE O 22 i

& B R B R I B A 1 i 5 3L S AARRE R
JERE &, DR AT DI Sk B A JEE 1 2 A AT ok AN
SRR 5 . Mott-Schottky #5  m DL S i ik
B AL FARE R AR . AESAEAE T,
2 T RS FI AL 5 ) Helmholtz Hi 25 7T LU 206 A
The PRI X EIS 25 Rk AT S A B A, 15 2
(17 Q {H AT LA AL S5 T 25 1] i i )2 FRZS Ce» 7E 0.1~
1.4 V.1.8~3.2 VAL IX [H] €2 FAR AL A7 E 2 [8] 47
TEUN N ER PR R0,

C3 = 2| E-E,~kTlq) lee,qN, )

N BRI T 5 e 42 TiO, 1 FL 8 % (U
5612 ; &, /& FL 2541 FHLH %L (8.85%10™ F-cm™); Eq /&
2 SR SF 3 LA k& Boltzmann % %1 (k=1.38 %
107 J/IK); q /& AL FELfaf B (q=1.602x107"° C); T & 4t
SR (298 K). i Origin #fh7r B ek el &, 7
15 2L B 2R AR R, 3R B =X (2) ST
19 B8R T2 Npo 25 R B7R, 7£0.1~1.6 VIRAL R
Rz B, AR R ) 3 TSR T P U T R
3.006x10% “Mem®, i 7€ 1.8~3.2 V HL A7 38 [ N 4F ik
R AL P U A 0.481%10% 4Mem .,

AR C~E HLERENIE, AR
n B SARPE R (LB 7). THE1S EI TA2 44k
TEN LK T B 5 A4 58 1 N, 290 107 em 2,
X R RS & A5 a5 A
JEEOSA R FLAE R I R R A L AT AR R B IR )
S AN — 5 R S AR O . FERT SR LA
THAERALERSZR M, F5 C~EXRE
1.8~3.2 V N B M-S L& AN R 2 A e MR &R
AR DA SEE N R A =8 i = O O N sy
AERf o AH HH T 75 B 280 s S 55 55 AR H 7 [X 3, 479 2
F RS = A Y, DR AT i 2 A I P B A 1 2 3
PRPERT . M-S T & B 2645 A A R AL X A7 7E 2
S, XA BT IR T S SRR R A T AR
e HLAT I 482 5 Ak Y R A AR R IR AR AR T I B0

& 7 f#& i Mott—Schottky £ 8 7 0.1~1.4 V 1 1.8~3.2 V
T AXT EISEHEM A SR CAIBERAASS
A

Fig.7 Linear fitting results of EIS based on Mott-Schottky

model in the potential ranges of 0.1~1.4 V and 1.8~
3.2V (triangle data points were excluded)
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