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Abstract: An anodic oxidation approach for preparation of nanostructured titanium surface was developed by orthogo-
nal design. The effects of the concentration of electrolyte, the working voltage and the duration for anodic oxidation on
the hydrophobic property and the corrosion resistance of biomedical titanium surface have been systematically studied,
and the biomedical titanium surface with the high quality has been achieved. In the study, the contact angle of pure wa-
ter was utilized to demonstrate the hydrophobic property, the Tafel curve was used to characterize the corrosion resis-
tance, and scan electronic microscope was performed to observe the surface morphology. It was found that the electro-
lyte composition of HF 1.0% solution, the anodic oxidation voltage set at 20 V and the anodic oxidation duration of 60
minutes were the optimal parameters for the anodic oxidation process. Using the optimal parameters, the obtained tita-
nium surface possessed smaller contact angle and higher corrosion potential, indicating its good hydrophilic property
and corrosion resistance. Scanning electron microscope results shown that ordered nanotube arrays were present on
biomedical titanium material treated by the optimal anode oxidation process and the materials characterization revealed
that the as-prepared surface was amorphous TiO, film with thickness about 380 nm.
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Table 1. Factors & values in anodic oxidation

* 1 FEREATZHERKERE

K b

A (B HE) B (HF &%) C (B 1)

1 10V 0.25 wt% 10 min

2 20V 0.5 wt% 30 min

3 30V 1.0 wt% 60 min

Table 2. Header of table
2. FGit
i5ES A B ¢ st
ys 1 2 3 4
Table 3. The design and the result
#3. REARKRER
A B C SR ah R
E S5 -
LS W I 1) A EEAL(V)

1 1(10V) 1(025wt%) 1(10min)  47.03 -1.5334
2 1 2(0.5wi%) 2(30min)  12.40 -1.5636
3 1 3(1.0wt%) 3 (60min)  14.06 -1.5496
4 2(20V) 1 2 33.69 —1.5224
5 2 2 3 12.49 —1.5566
6 2 3 1 13.97 —1.4399
7 3(30V) 1 3 26.67 —1.6299
8 3 2 1 2291 -1.5691
9 3 3 2 18.21 —1.5200
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Table 4. The contact angle
® 4. BMAKRESIITER

AHE  BIRE  CHIH 5

RS fil ()
1 2 3 4
1 1 1 1 1 47.03
2 1 2 2 2 12.40
3 1 3 3 3 14.06
4 2 1 2 3 33.69
5 2 2 3 1 12.49
6 2 3 1 2 13.97
7 3 1 3 2 26.67
8 3 2 1 3 2291
9 3 3 2 1 18.21
IZ” 24.50 35.80 27.97 2591
K“ 20.05 15.93 21.43 17.68
K“. 22.60 15.41 17.74 23.55
R; 4.45 20.38 10.23 8.23
FE I B>C>A
K Ay Bs G
& AsB;3Cs
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MR RS S R WA 1 Fis. ik, 3RERAE
fitk £ 5 /INFRVERSR THT () B FE 5238 75 SN ALBsCs, B,
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Table 5. The corrosion potential

=5 BUHBMABESFITER

AE  BIRE C I8 a] Z5

SR e
1 2 2 4
1 1 1 1 1 ~1.5334
2 1 2 2 2 ~1.5636
3 1 3 3 3 —1.5496
4 2 1 2 3 -1.5224
5 2 2 3 1 ~1.5566
6 2 3 1 2 ~1.4399
7 3 1 3 2 -1.6299
8 3 2 1 3 -1.5691
9 3 3 2 1 ~1.5200
K, -1.5489  -1.5619  -1.5141  —1.5367
K, -1.5063  —1.5631  —1.5353  —1.5445
K, -1.573  -1.5032 -1.5785  —1.5470
R 0.0667 0.0599 0.0644 0.0103
BRI 2 A>C>B
VIS Ay B; C
A& ABiC

K

Figure 1. Factor-index relationship of the contact angle
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Figure 2. Factor-index relationship of the corrosion potential
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R ok AT FEM IS NS . IR 4 FIZR S Wk, Y4
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AL IR BIF 9 C > C, > Ci. ZREKE, C A
Cs YT G B0/ B i A1y BB ok F ST AR 3K o (ELAA
F 4015, C(K,)=27.97, C(K,)=17.74. [C(K,)—
C(K)VC(K,)=36.57%. [FH, NFE S5 AHH[C(K,)
- C(K)VC(K,)=-4.25%. Rk, Rk Cyo EIXF
AT, BB R T A A RE 2, FIRHE
AR FLF Tl LA B A BRI, SR

gi ERTR, RAMSFHNBRIRAERIZZE ABsCs,
RIAEALHE N 20 V, HF WREEH 1.0 wt%, AR [N
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3.3. EREIESRIAE

3.3.1. SEM

B 3 2 d A S 25 1R T R Be F B URE 1 4 rl B
B B 3@ g3, BIESMHBEN 20V, HF
WEER 1.0 wt%, FAGKTEA 60 min i, P& FHERE T
TERL T B R EARIESR . B 3(b) R A
P, TTAE BRI K A B AR 2958 80 nm. & 3(c)
SR FEGR T G S AT 1, WERR S 229 380

nmoe.

3.3.2. XRD H1 XPS i

4 2RI AT A B AT 3 R AR
XRD Fll XPS i . MK 4(a)f) XRD KR a4, 4
Tk BE AR R A B ) B FH AR SR TR A R U B I, {HLR
WAEACBRIRFAEE o ] 4(b)fY) XPS 4il R 155, 2240

: 500nm

Figure 3. SEM images of anodized medical titanium in the optimal
condition
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Figure 4. (a) XRD and (b) XPS patterns of anodized medical tita-
nium in the optimal condition
B 4. SR TRRRE A AEMER I (2) XRD H(b) XPS
i

AR TR AR FEERE Ti A1 O, H Ti:0 b
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B, IX AT DL R g A B Oy R
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Fefb A SRR b 2. AT AR 3, Ab P S ERE
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Figure 5. (a) The water contact angle and (b) Tafel curve of ano-
dized medical titanium in the optimal condition
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