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Fig. 1 X-ray patterns of Ti/TiO; electrodes
prepared at different voltages (a) and

different current densities (b)

(A —Anatase; R —Rutile)
(a) —Current density 1 100 A/ m?; (b) —Voltage 100 V
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Fig. 2 Laser Raman spectra of Ti/ Ti0; electrodes
prepared at different voltages (a) and different
current densities (b) (A —Anatase; R —Rutile)

(a) —Current density 1 100 A/ m*; (b) —Voltage 160 V
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Fig. 3 Morphologies and pore distribution of Ti/ Ti0; electrode
(a) —Meshr80V; (b) —Mesh-120 V; (¢) —Mesh-160 V; (d) —Mesh-200 V; (e) —Mesh-80 mA; (f) —Mesh-170 mA;
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Fig. 4 Photo-electro-catalytic degradation
curves of TOC of Humic acid solution by

T/ TiO; photo-electrodes prepared at

different anodisation voltages
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Fig. 5 Photo-electro-catalytic degradation
of TOC of Humic acid solution by Ti/TiO,
photo-electrodes prepared at different

anodisation current densities

80 mA, mesh-110 mA, mesh-140 mA, mesh-170 mA
S5 4 AN [ LU IS )% 00 0 R 25 R R T R S
W TOC HIBESI PL mesh-110 mA F 5, EATH—%
EHE B B 0.012 5( R*= 0.998), 0.0196
(R*=0.997), 0.017( R*= 0.996), 0.014 1( R*=
0.997)min~ ' . H1_EIRGE AT A T/ Ti0, HLRY Y B
FE 4% 4 AF g B L IR 160 V, HLIRZE EE A 1100
A/m® . A8 mesh- 160 'V HL A} O HfL i 1k 45010 91 46
TOC ¥ % 4 3.05 mge L' B & MR % W, 100 min
JG, TOC WE THE 0.4l mg. L™, £BEN

85% .

DA mesh-160 V49 6 HU B, FR 35T Bt o s i X6F J6§
FAMRIES W TOC XBrae It . B 6 vl 4, Bt
0.5V, 1.OV, 1.5V fmIif, BIEREH TOC X
bR RFEm, oML FEME 60 min, TOC ZFR%E
Mg B o S IRF B 69. 8%, 43 BIR T & 91. 7%,
92.5% 1 93. 4% . — 25 1127 % BN 0. 020 1( R?
= 0.995) $2 = & 0. 039( R*= 0.984), 0.041 9( R?
= 0.995), 0. 044 1( R*= 0.993) min~ ' . B0 /&
I, AR T 5 2 O 1 4 B e A3 DUK R A,
FEH AR R KSR . Ak, B 0B A s mT
KRS EG A 2, 2 — B4R R I, O
HAL PR A R R B I B R

3.2

t/min

B 6 B hn i s x) o't FL A A S AL 25 B4k T R v v 1Y
7 BB e ) 1R 52 1
Fig. 6 Effects of bias voltage on photo
electro-catalytic degradation of

TOC of Humic acid solution

R FH e A S8 A0 K TR R By sk % BT 7R O W Al —
Ti/ TiO,, WM Ti0, LABIERY AH 0 32, ST A
KM 2 1L, HA RGBS, B8R
HOG A A BRI TR WO B TOC . HaR i
P 5T O R AT 1 52 A PR s S LR R R ) B
M, R R R 5 5 5 h 160 VA
1100 A/ m> i 3R 75 f HE e FRL AL TG M . S ik
B L E R A A KA BRI —FI A R 5 1% .

[ REFERENCES]

[1] Singer P C. Humic substances as precursors for potential-

ly harmful disinfection by-products [ J]. Wat Sci Tech,



B & 6

TR, AF: BB T TiOy WM AR il 48 J O U AL S8 A0S 1 + 981 -+

[2]

1999, 40(9): 25- 30.

LiJW, YuZB, Gao M, et al. Effect of ultraviolet irra-
diation on the characteristics and trihalomethanes forma-
tion potential of humic acid [ J]. Wat Res, 1996, 30
(2): 347- 350.

Hoffmann M R, Martin ST, Choi W Y, et al. Environ-
mental applications of semiconductor photocatalysis [ J] .
Chem Rev, 1995, 95(1): 69- 96.

Bekbolet M, Ozkosemen G. A preliminary investigation
on the photocatalytic degradation of a model humic acid
[J]. Wat Sci Tech, 1996, 33(6): 189- 194.

Bekbolet M, Balcioglu I. Photocatalytic degradation ki
netics of humic acid in aqueous TiO, dispersions: the in-
fluence of hydrogen peroxide and bicarbonate ion [ J].
Wat Sci Tech, 1996, 34(9): 73- 80.

Eggins B R, Palmer F L, Byrne J A. Photocatalytic
treatment of humic substances in drinking water [ J].
Wat Res, 1997, 31(5): 1223- 1226.

Choi W Y, Termin A, Hoffmann M R. Effects of metal
ion dopants on the photocatalytic reactivity of quantum-
sized Ti0, particles [ J]. Angew Chem Int Edit, 1994,
33(10): 1091- 1096.

Bideau M, Claudel B, Dubien C, et al. On the “immobr

[ 10]

[ 11]

[ 12]

lization” of titanium dioxide in the photo-catalytic oxida-
tion of spent waters [ J]. J Photochem Photobio A,
1995, 91: 137- 144.
Kesselman ] M, Lewis N S, Hoffmann M R. Photoelec
trochemical degradation of 4-chlorocatechol at Ti0, elec
trodes: Comparison between sorption and photoreactivity
[JI. Environ Sci Technol, 1997, 31(8): 2298- 2305.
Vinodgopal K, Hotchandani S, Kamat P V. Electro-
chemically assisted photocatalysis TiO, particulate film
electrodes for photocatalytic degradation of 4-chlorphe-
nol, Electrochemically assisted photocatalysis-Ti0, par
ticulate film electrodes for photocatalytic degradation of
4-chlorphenol [ J]. J Phys Chem-US, 1993, 97(35):
9040- 9044.
ZOU Zhong(4F &), LI Jie(ZE ), DING Feng qi
(TR, et al. #it Eu 52400 5 )8 S ALY IR )2 B
e 4k PEBE R 52 i [ J]. The Chinese Journal of
Nonferrous Metals ( " B {4 42 )& % ), 2001, 11
(1): 91- 94.
LiXZ, LuH L, Yue PT, et al. Photoelectrocatalytic
oxidation of rose bengal in aqueous solution using a T/

Ti0, mesh electrode [ J]. Environ Sci Technol, 2000,
34(20): 4401- 4406.

Preparation and properties of innovative Ti/ TiO, mesh

photoelectrode for methyl orange photoelectrocatalytic

LI Fangbai" >, WANG Liang-yan', LI Ximjun', HUANG Cong'
(1. Guangzhou Institute of Energy Conversion, Chinese Academy of Sciences,
Guangzhou 510070, P.R. China;

2. Guangdong Institute of Eco-Environment and Soil Sciences, Guangdong Key Laboratory of

Agricultural Environment Integrated Control, Guangzhou 510650, P. R. China)

[ Abstract] A new type of photoelectrode was innovated by anodising titanium mesh in H,SO, solution and named Ti/ TiO, mesh

electrode. The structural and surface morphologies of the Ti/ TiO, mesh were examined by X-ray diffractometer, laser Raman spec

trography, scanning electronic microscopy (SEM) respectively. The results indicate that its crystal structure, morphology and the size

of pore are affected greatly by the anodisation voltage and current density. The photoelectrocatalytic (PEC) oxidation of Humic acid

solution using the T/ Ti0, mesh was investigated. The results demonstrate that Ti/ Ti0, mesh prepared at 160 V and 1 100 A *m? has

the best PEC activity.

[Key words] photoelectrode; photoelectrocatalytic oxidation; humic acid; water treatment
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