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Effect of electrolyte on morphology and crystallization of
TiO: porous film on pure titanium
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Abstract: The TiO> porous film was prepared by constant voltage anodic oxidation on the surface of pure titanium

using sulphuric acid and hydrofluoric acid as electrolytes. The effects of the electrolytes on the morphologies and

crystallization of the Ti02 porous film were studied, and the forming mechanism of Ti02 porous film and its crystal-

lization were discussed. The morphologies and the crystallization of the film were analyzed with field emission scan-

ning electron microscope( FESEM) and X-ray diffractometer( XRD). The results show that the anatase and rutile TiO2

porous films form directly on the surface of pure titanium in the sulphuric acid, and the aperture size is 100 =200 nm. While

the mass amorphous nano-porous Ti0: films are gained in the hydrofluoric acid, and the aperture size is 10 = 50 nm.

Key words: anodic oxidation; Ti02 porous film; electrolyte

FRARSEAIEAE D —Fh 2 AL ))& 07 %, B2
WIZHT ALOs ZAIEKHIRAIFR A . T ALOs
ZABEKIRCEH L HER PR, 78 ALOs £4L
JEERTE AL B 2L g L & AR S R
FAU ¥ 25 05 TH #E A T T A R AT RRSR . 2 0 A
S50 10V 1 [ N Sl LA R R (R T VE & T
ZfL Ti/ Ti0, B . 1 Zwilling 2" ' %F Ti02 44
K2 AT T BIRN TR, SRR & &7 &

HF [ AR 3R A5 1K 22 L BH AR S Ak 52 1) 465 44 A )
HRAL 22 M BRI T B PR IR, (R Z AL,
e AR . Varghese 2581 ™ ) w4l (= 40 5,
99. 5%) £k 9% ( 0. 25 mm) 7E 0. 5% HF (14K FH 43 %0)
W E EBHAR AL %% T Ti02 K £ FLIB( Ti02 44
KRS, HE T HAAETRAS, THRMEE
A ARSI 4 7 R R T 4K
e rte et . BARR A Ja 2 ik 21 77 5 nT s

@ EETH: LI BRRAEEERIITUH (BK2004129) 5 A28 R4 e % B 5 H (04H 52059)

Weks HH: 2004~ 11~ 08; &7 HH#H: 2005~ 0105
EE WA B 7% (1963-), B, #Hiz.

WINER: M A&, #9%; HiG: 025~ 84892900; f£HE.: 025~ 84895378; E-mail: taojie@ nuaa. edu. cn



315 HE 4

Mg A, S5 HURBON AEEKRTH Ti02 2 FLIETEA KO B 52 M + 579 -

K Ti0: FEREL AR ) iy A 22, (HRXFF T Z 2
DHINT TRy, e T RERE, [t dr ok A
AL« ASCVEE LATR IR 0 R, 48 s FH AR
SAAERIAE TAL R BRGSO e n R
K12 4L Ti02 i . Jh3E— BB Ti02 RIS
A RURAE, PR T DA IR A R AR s B R AR
WHIIGIK Ti02 22 FLIRAITE DL, FFER 2R AR
Ti02 ZFLIE AT 250 b 2 R S i R AEE

S
| Y

L1 AR

A S B R T A O Tk 264K TA1 (4L
&), HIEEA 1 mm, AR RSTEHN 40 mm X
25 mm . K 1 Fros AR AR EZ R )

R TALFEMILE Y
Table 1 Chemical compositions of TA1

(mass fraction, %)

Element Content
Ti Rest
0 0. 100
N 0. 030
C 0. 050
H < 0.015
Fe < 0. 150
Si < 0. 100
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Table 2 Component of hydrofluoric acid

electrolyte(in 300 mL solution)

Electrolyte Mass of CrOs3/g Mass of HF/ g
F1 15 0.33
F2 0 0.33
F3 0 0.57
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Table 3 Component of sulphuric acid
electrolyte(in 300 mL solution)

Electrolyte Concentration of 98% H2S04/(mol* L™ 1)
S1 0.1
S2 0.5
S3 0.7
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Fig.1 SEM photographs of films on TA1 surfaces by

anodic oxidation at 100 V for 10 min in different sulphuric acid concentrations
(a) —Electrolyte Si; (b) —Electrolyte Sz2; (c) —Electrolyte S3
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B2 TALZEANR HF BB EE AL 10 min Jrg8 LT SEM &
Fig.2 SEM photographs of films on TA1 surfaces by

anodic oxidation for 10 min in different hydrofluoric acid electrolytes

(a) —In electrolyte F2, at 3 V; (b) —In electrolyte F3, at 3 V;
(¢) —In electrolyte F2, at 15 V; (d) —In electrolyte F3, at 15V
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Fig.3 SEM photographs of films on T A1 surfaces by

anodic oxidation for 10 min at different voltages in electrolyte F
() =3 V; (b) —15V
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Fig.4 XRD patterns of TA1 by
anodic oxidation for 10 min at

different voltages in electrolyte F3
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Fig. 5 XRD patterns of TA1 by
anodic oxidation for 10 min at

different voltages in electrolyte Sz
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Fig. 6 Change curves of anodic

oxidation current with time
(a) —Anodic oxidation in electrolyte F3 at 3 V;
(b) —Anodic oxidation in electrolyte S» at 100 V
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