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[Abstract] Objective: To study the effects of surface property and corrosion behavior of pure titanium in a simulated peroxidation
microenvironment. Methods : The pure titanium specimens were immersed in different simulated body fluids and divided into Hanks’
balanced salt solution (HBSS) group, HBSS+ bovine serum albumin (BSA) group, HBSS+hydrogen peroxide (H,0,) group and HBSS+
BSA+H,0; group. The test samples and soaking solutions after 7 days of immersion were collected, and the titanium surface properties
were analyzed by scanning electron microscopy (SEM) and X-ray photoelectron spectroscopy (XPS). An electrochemical potentiostat
was used to investigate the corrosion behaviors of pure titanium specimens in different simulated body fluids. The quantities of titanium
ion release in soaking solutions of different groups were detected by inductively coupled plasma optical emission spectrometer (ICP-
OES). Results: SEM and XPS analysis results demonstrated that the micro-morphology of titanium surface in HBSS +H,0, group
changed obviously with significant increases in the contents of titanium and oxygen, whereas there were no remarkable differences in

other groups. The Nyquist plots, Bode IZ| diagrams, Bode-phase diagrams and equivalent circuit fitting data obtained by electrochemical

[(EE€WB] HEZRAREFIESE (81870799) ; VI.HAE H i B & 140 (F14 & ) 3 H (BE2019728) 5 1T A5 i A AL 3Bl i T
i ¢ B H (2018-87)
HAFVEH (Corresponding author) , E-mail : qiujing@njmu.edu.cn



A2 10
2022410

Lt R LAE B A5 AR S RO b p Bk Rt R S L A T T[T ).
B R RE A (B SRR ) , 2022,42(10) : 1394-1401

<1395

test showed that the corrosion resistance of titanium surface oxide film in HBSS+H,0, group was the lowest, followed by HBSS+BSA +
H,0; group, and HBSS+BSA group and HBSS group were the highest. ICP-OES revealed that the release of titanium ions in HBSS+

H,0, group was significantly higher than those in other groups. Conclusion: In the simulated peroxidation microenvironment, H,0,

could destroy the oxide film on titanium surface , aggravate the corrosion behavior of titanium and trigger the release of titanium ions.

When BSA and H:0; act together, BSA could inhibit the corrosion of titanium surface by H,0..
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250Xi, Thermo 23 H] , &8 ) , CS310H HL Ak~ T-/E ik
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AR 1A R R IA REAR AL, 3R B BT
A ZSimpWin A, PEHE I 4 B S5 R B EA T
HAi M SEAE .
1.2.7 4R & FHAUEN

1 Ao 95 Y A VA A [ AL A i PR 5 T ik
B BR S TR . 1CP-OES Rl 5 4 CAE 13
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Figure 1 SEM images of pure titanium specimens after 7 days of immersion in four different simulated body fluids
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Figure 2 The XPS analysis of surface elements of pure titanium specimens after 7 days of immersion in four different

simulated body fluids
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Figure 3 The typical EIS diagrams of pure titanium specimens in four different simulated body fluids
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Table 1 EIS parameter values obtained from equivalent circuit fitting data

o HIAL =BT 2 4L
Ret(MQ/cm®) Yo-CPE(wF/em?®) PRELTEEL X1H
HBSS 4] 2.59 +0.48" 6.98 x 107 0.89 1.27 x 107
HBSS+BSA 41 2.45+0.18" 6.65 x 107 091 2.47 x 107
HBSS+H,0,2H 0.29 +£0.03"" 8.47x 107 0.92 1.00 x 107
HBSS+BSA+H,0,2H 1.54 +0.32°%* 7.17 x 107 0.90 3.81x10™"

5 HBSSHL 3, P < 0.01;55 HBSS+BSA 4l HeA, “P < 0.01; 5 HBSS+H.0.41 FLAE, “P < 0.01(n=3)
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IR R B, Bk A T AR IR ) 3 B A R AR
(Ti0,) , HBSS+H,0, 2H i {4 5 11 1) A 1 42 068 (L B
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B, Ul B BSA B8 AT 4R Rk A AR B R i fb g
PE W HLO0, 6 4l ek 3R 1 O BEIR , K3 Bt e A
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