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Electrochemical behavior of nanostructured Ti2448 alloy in
artificial saliva at 37 ‘C with fluoride
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Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: The electrochemical behavior of the nanostructured Ti-24Nb-4Zr-8Sn (NS-Ti2448) alloy, for application as
biomedical implant materials, was investigated in artificial saliva with various fluoride concentrations at 37 ‘C. The aim
of the present study was to evaluate the effect of F~ on the corrosion performance of NS-Ti2448 alloy in the simulated
body fluid, utilizing electrochemical impedance spectroscopy (EIS), Mott-Schottky test, as well as potentialdynamic
polarization measurement. Very low current density (J.,,) Was obtained for the alloy when the fluoride was less than
0.1%, indicating a typical passive behavior and significantly low corrosion rate. With the fluoride concentration rising up
to 1%, the electrochemical behavior changes to anodic dissolution, and the corrosion resistance dropped to a rather low
level. EIS and Mott-Schottky results exhibited the same tendency, indicating a less stable and more defective film being
formed with the fluoride concentration increasing.
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SCI A Bk 2 (37E1) °C R LR
(Artificial Saliva Solution, ASS), HHCE /5% A: NaCl
0.4 g/L. KCI 0.4 g/L. NaH,PO,2H,0 0.69 g/L.
CaCl,2H,0 0.906 g/L. Na,S-9H,0 0.005 g/L. J# % 1.0
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W F B IR 4> A E) 0.01%. 0.1%- 1%, 52
Ti2448 HK S TP AL #AT R, IR XL 5
ANV TN NaF (/)75 P12 10 S50 E5cp 5o H o AR S8 v i
AR T4k, R LB KECE . fHE
KBRS S RFAE(3T £ 1) Co

1.3 XWHZE
HLAL 220008 ) PARSTAT2273 HiAL 22 TAE S 52,

K =R R, TAEHARN Ti2448 4K ibideE, &
L FAR A AN H K HA M (SCE), B Al A EF » RRK
SCUGHT, SN AR AR T L h, fIF % iy
Fe 8 J5 T U v Ak 2 0, 4 kAT AL 2% BEL B
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DA TE 6 A, NREAT, Pl &2 10 mV f9IE
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2 FHR51R

2.1 shEAMREZ

1 JiosA Ti2448 K EANE FBg IR
(37£1) CHJ ASS Wl rh sl At thde. M 1
T DUE H, W F OB IR AR T B AR AR AL
AT NI, AR TG G e PHARAR AL 45 AF T i ik
AT A BRI .

=—w(F)=0
o—w(F)=0.01%
oL A= w(F)=0.1%
v—w(F)=1%

Potential (vs SCE)/V

107 10 10 10* 103
JI(A-cm™)

10° 10

1 NS-Ti2448 7E(37+1) C F HY ASS H Hzh AL iRk
ith 2k

Fig. 1 Potentiodynamic polarization curves for NS-Ti2448 in
ASS with F~at (37+1) C
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Table 1 Electrochemical parameters of NS-Ti2448 in ASS at
@371 C

. Jcorr/ JPP/
ASS solution o Ocor/ V o opi/ V
(nA-cm ) (pA-cm )
w(F)=0 0.112 -0.716 5.51 1.66
w(F)=0.01% 0.179 -0.592 5.05 1.63
w(F)=0.1% 0.252 —0.449 9.90 1.33

w(F)=1% 3.765  —0.807 - -
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Fig. 2 EIS plots of NS-Ti2448 in ASS at (374 1) C with F:
(a) Nyquist plots; (b) Bode |Z] plots; (c) Bode phase plots
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Fig. 3 Mott-Schottky curves for NS-Ti2448 alloy in ASS with
F at(37x1) C
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Table 2 Donor density of NS-Ti2448 in ASS with F at

(37+1)C
ASS solution Slope/10" Np/10%em ™
WE)=0 1.226 0 1.440
w(F)=0.01% 1.2180 1.450
w(F)=0.1% 1.0750 1.642
wE)=1% 0.567 2 3.113
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