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Abstract:

difference caused by oxidation conditions was studied. The microstructure of TiO; films in H.SO, and

Photocatalytic TiO, films were prepared by anodic oxidation at 180 V and their structural

H2S04/H20; solution was mixed type of rutile and anatase. However, the TiO; layer formed in H,SO./
H3;PO4 and H:SO«/H3;PO4/H:0; mixture was mostly anatase type. All TiO; films prepared by anodic
oxidation exhibited photocatalytic properties. The photocatalytic degradation of aniline blue was first order

reaction with similar rate constants at all oxidative conditions examined in this work.

Key words: TiO;, photocatalyst, anatase, aniline blue, order of reaction

1. M z

A9 AR89 BE A7 Fbz obld 299
W% 3757 skl wig chopt Bepe s
o] o453 glon], TR WY FolA H2 32w
T 9k Aol A W4 W QYLD Foll EASE
e §7) GBS A7) N +A Wy

* Corresponding author
Phone : +82-(0)41-660-1335 Fax : +82-(0)41-660-1335
E-mail : jhlee@hanseo.ac kr

o7 B3 EAE Sl o BAHEE H3 A
71 Aol

A AMEAY d74ET e BE0 BdEe
TiO; (anatase or rutile), ZnO, ZrO; ¥'0] it} 1 Fo)
ME 7} BE0] FHold Aoz FEPE B3 o
At2} €lelg (TiO;, anatase type) 2.2, o] EA.2 2}
7} A, A8 kA B s AkxEe %)
Ws B9k ohel, eFge] A YoMz A
A HE epdozy s Aoz 3
We] F2u) as-g Jepd 7PsAE el e
olct. 13yt #A d+Hx e whdL TiO; (ana-

— 15—



16 o]2% - 2F - AAHY - A3

tase) & U] Hejz IEIAY Eisl &3A
ez whgA 7oz Relzide o] $uls
= 574 2 ARede g d3HE AT
sich aeba £ delae olg) 2 FAHES B
5t7] $isle 71E ejo] eleby F45-% = AL
Hog xgsle] w|2te] FHelE TiO; (anatase)E T
Aetden, A TiOE 7] 913t AlztzA
& gejsle] A w3 F3n) BEAE AL}
7] f13le, ] AT Sl dE2A obdd %
& A3l TiO:o] P&l HgAdell sl |73}
At

2. MYy

TiO& A37] S8t BA}(shee)?]l EJebs(Ti)
FEH(EE 99.6%, 57 300 um)& 30 x 70 mm (W X
T9 Zla Adsdld A3l e, 43 A3t 343
2 ©x), $A, FF AL Az o2 Ao
Z, Al H ®hHe 7188 AA] A% EX = 40%
n-hexane (Merck, 99%) -§-o)) 687} T &£ ZF<
2 AHER, =AY 3717 388 Az AR o
= A} = Mel g sl w3t AR} 23]e o
£ T2 9 549 ol & vlwa}tr) st A7t
< B A Agsle 2 A 2AHe Ak A
elE el 180 va YAEHA shx, oFT Ak} m)ut
Az AR Asdozye 1.5M FALEA, 03M 7
Absheads gof 0.3 M QAREAE AR 2300l wje} &
H3ted ARgsled Ak} ohg ARl o AL
3} AARE Merck Al E-& 73t Algsld o It
34t Junsei 3)AF AlEE T8l AME . &
Fo2x FH FYN WY TiE AMEAeH F
7t Adle 6emz THAIF I, AFY =L 30mA/cm?
22 AAFE FH3 9 AUAR] =2A2) F
A%t W ez AM2jsldy. o5 AlstE B8 44
" A3} sute] AR F2E XA 3d $47](Phi-
lips, Model PW1710)& AMslglom, AL 15=
(degree)2 1133}l 207} 20=HE] 80 Alo]elA]
ZAs1Ac. =3 BJo] Wb We] AN Uy
oA Y=o of= Akdtd wHZo] wd A7}
F&o) vbgol] MR o] Fnz WSO FA
€ {3t FAF AAU)HE F3led w2 Yy 9
719 2 w3E #Asgo-

floh 22 Aol ojs) A x4 TiO] F&)
g dotrr] fl3te dez de] AMEHT Qe
aniline blue (Fluka)®] 3] ¥kl v]2]& Ti0:9] o
shol] sty Ag3elct. aniline bluee] 3] uh-g- Al
-2 U538 pyrex 42 W27 (6=7.0cm,h=2.0cm)
& AlApsle] AMg- dH.om, TiO: AlE-E wHg719] u}
o] ¥ F FHF By 30mL, HF F=7) 3.125
UM, 6.25 uM, 12.5 uM 28] 25.0 uMo] H==
aniline blue 8% (pH 4.0)& H7}3t ¥, 13 2%
(100 W)& ARg3led 1A]7F 32t ¥HS-Al1Z] ¥ aniline
blue?] B3] »%§ UV-Vis. £33 33 %4 (Unicam
8700)F AH&-3te 600nmellA{e] FR=E v FA°
st et

d=a A 3@

3.1. Abg} X0l wWE TiO, Tefe] X

Qi ofT e ool A Y4sE vt
o) SAAE WSkl WA, 4RSS A 2%
240} 250 ge} A Yehls Al sk =
% 2 QTN A7) Holol ojah Fam) 5
e T 2 A% 180Ve] A7) Abg 2ep9) 7|
o) $& Aoz Wyse] 2 AYNE drhHt
£ 180V A shEA A 27 29 g
o} & (1) 1.5M 3HAkge), (2) 1.5M 3Ak2) 403 M

Average thickness of oxide layer

Fig. 1. Average thickness of TiO: layers formed in various
acidic solution at 180V,

specimen 1:1.5M H,SO4

specimen 2: 1.5M H;S04+0.3 M H;0,

specimen 3: 1.5M H;S0,+0.3M H;PO,

specimen 4: 1.5M H,80,+0.3 M H:PO4+0.3 M H:0:
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Fig. 2. SEM micrographs of TiO: layers formed in various acidic solution at 180 V.

(a) 1.5M H:S0,4
(c) 1.5M H,;S04+0.3M H;PO,
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(b) 1.5M H,S0,+0.3M H;0,
(d) 1.5M H;S0,+0.3M H3PO;+0.3M H0;
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Fig. 3. X-ray diffraction patterns of anodized oxide layers formed in acidic electrolytes.

(a) 1.5M H.SO,
(¢) 1.5M H,S804+40.3M H;PO,4

(b) 1.5M H;50:+0.3M H:02
(d) 1.5M H,S04+0.3M H3PO4+0.3M H;0:
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Table 1-& AR o2 1.5M 34t G ARg3le
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A g5 23 uhge] 38E Aol opd EF
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Table 1. The reaction rate of decomposition for aniline blue
on irradiated TiO; layer formed in H,SO, solution

Concentration of Initial rate

aniline blue (umol/L/s)
3.125uM 49913 %1074
6.25uM 1.1399x 107}
125uM 2.3182x 107}
250puM 3.8550x 1073

Table 2. The reaction rate of decomposition for aniline blue
on irradiated TiO- layer formed in H.SO4+H:0; solution

TiOzoll 28 opd® B2 B3l ub$ X571 198
& 4= gt obe® £x= AFegho]l 1.7044 X 107459
€ < 4 Qdsld

Table 2= A& o2 1.5M H,S0, £} 03M 2}
Azppigolg T S AR, A7HAQY
180VEA o2 3AAIF TiOel 2J& opdd BFo
Faj uhgo] A AAE e Fleln o] A=
Table 13} A8 =9 Z7} &3} FY3HA of
93 B39 B8 kg £x27) Z718 ez Hol
uhg xppt 13} wbgoln, £EA 4L 1.5305% 107
s9& o 4 U

Table 33 4= AR o2 1.5M H,S0, £} 0.3
M H;PO, 4§ &4% 89, J2|3 1.5M H:S0,,
0.3M H;PO, £ll¢)] 0.3 M H,0; §& T 4
& AMgtled Ql7bHSl 180V A0 2 HAAR TIiO:
o &J#) opd¥ BFo| E#ubso] AP ZHAzpot.
Table 33} 49A & 4 Qlxe] F Ak} 27 =F vt
L A= 1o)9l o, £EAFRE 742} 15965 % 1074
s,1.6086x 1074 s < 4= Qlgict

L. Tinucci 55 2J3F A7Azol] o3l B4 3
g2 TiOyo %t |4 34 2] Eaf whg AY
oM 34 vlgol wel whg AZte] DE:FGT By
 uk= glev, A8 TiO9] F&u) wkg 4xol
A By g gebr & AYeiMe Age 5

Table 3. The reaction rate of decomposition for aniline blue
on irradiated TiO; layer formed in HoSO4+ H3PO4 solution

Concentration of Initial rate

aniline blue (umol/L/s})
3.125uM 4.5095x 10
6.25uM 10776 x107°
12.5uM 207421073
250puM 38983 %107}

Table 4. The reaction rate of decomposition for aniline blue
on irradiated TiO; layer formed in H.SOs+ H3:PO4+H:0-
solution

Concentration of Initial rate Concentration of Initial rate

aniline blue (umol/L/s) aniline blue (umol/L/s)
3.125uM 47536 x107* 3.125uM 4.9139x 1074
6.25uM 1.0077 x 107} 6.25uM 10292 x 107?
12.5uM 2.0139x 107} 125uM 20379x 107}
250puM 3.4429x 107} 250puM 39621 x107}
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