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Abstract Transition metal ions(Ni**, Cr** and V**) doped TiO, nanostructured powders were synthesized by
mechanical alloying{MA) to shift the adsorption threshold into the visible light region. The synthesized powders
were characterized by XRD, SEM, TEM and BET for structural analysis, UV-Vis and photoluminescence spec-
trum for the optical study. Also, photocatalytic abilities were evaluated by decomposition of 4-chlorophenol(4CP)
under ultraviolet and visible light irradiations. Optical studies showed that the absorption wavelength of transition
metal ions doped TiO, powders moved to visible light range, which was believed to be induced by the energy level
change due to the doping. Among the prepared TiO, powders, Ni** doped TiO, powders, showed excellent photo-
oxidative ability in 4CP decomposition.
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Fig. 1. XRD patterns for TiO, powders at various milling
time by mechanical alloying.
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Fig. 2. XRD patterns for Ni-8 wt% doped TiO, powders at
various milling time by mechanical alloying.
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(1) pure TiO2 powder

(2) Ni-1wt% doped TiQ2 powder
(3) Ni-4wt% doped TiO» powder
(4) Ni-8wt% doped TiO, powder

Fig. 3. Color change in the powder following Ni content.
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Fig. 4. SEM image of prepared TiO, powders by mechanical alloying. Non-doped TiO, powder (a) 1hr, (b) 2hr, (¢) 4hr, (d)
8hr, (¢) 16hr, (f) 24hr, Ni 8 wt% doped TiO, powder (g) 1hr, (h) 2hr, (i) 4hr, (j) 8hr, (k) 16hr and (1) 24hr.
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Fig. 5. TEM image of prepared Ni-8 wt% TiO, powders by mechanical alloying.
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Fig. 6. UV-Vis spectra for TiO, powders.
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Fig. 7. UV-Vis spectra for Ni 8 wt% doped TiO, powders.
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Fig. 8. Photoluminescence spectra of prepared TiO, pow-
ders by mechanical alloying with various transition metal.

71AA gF3eRe B3k Aelggel Tio, Axlel] A
Y == i]:?g_LE]o] A=He] B\H—E—ﬁ‘ﬂ‘)ﬂ T =4
(donner level)®E= W7 F9 (accepter levelye-2] A
28 oA FHE FAsle] TioS] WEA el gk
HA7] Aol

I3 9= F71E el A 5 e Bt
3}17] fls}ocl 250~380 nm IFHS A= 100We)
233 (Intensity: 7 watt/em?pl] 93 2}9j41E =
AFsted 4-chlorophenol 31438 AAIs14T}. o]
550 AVl s, £ Tio, Y, 121

A P25 Bug AMsle] F2AL A 276 ES

=3 W2 TiO,

......
.........
wween

Hpe] BFul B4 271

1.0

-~ N GeA% The
N St% 2w

= = Ni Bt% Hw
- NE Swdt% Bl

-+ N Bt% 160w

Absorbance (a.u)

o —_

© ]
L
5

L

(=4
[e]
—

(=
2]
S

Pure TiO,

Normalized TOC(C/C,)

o
B
—

-50 0 50 100 150 200 250 300 350

Irradiation Time(min)
Fig. 9. Variations in the amount of total organic car-
bon(TOC) during the degradation of 4-chlorophenol by

photocatalytic reaction on doped TiO, powders under UV
light irradiation.
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Fig. 10. Variations in the amount of total organic car-
bon(TOC) during the degradation of 4-chlorophenol by
photocatalytic reaction on doped TiO, powders under Vis-
ible light irradiation.
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