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Abstract:
chlorophenol was employed to evaluate the photocatalytic activities of the catalysts. Compared to TiO,, nickle-

Sol-gel process was employed to prepare TiOs and nickle-modified TiO, powders. Photodegradation of 4-

modified TiO, exhibited improved activity for degradation of 4-chlorophenol under both ultraviolet and visible light
irradiations. The properties of these catalysts were investigated with X-ray diffraction (XRD), diffuse reflectance UV-Vis
spectra, infrared spectra (IR), Raman spectra, and surface photovoltage spectroscopy (SPS). We found that Ni** was
chemisorbed on the surface of TiO, and formed ONiOO, which introduced the energy level of surface states 2.84 eV
above the valence band. This energy level not only generated response to visible light but also promoted the separation
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of photogenerated carriers. Thus, the activity under ultraviolet and visible light irradiations was increased.
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A TEEES 2 F. AEM R 25440 T, A NiCl,- 5HO %
W B 23 F KR53 19 TiO-Ni fEAL ). b &
N 5 TiO,-Ni BJF Y 1.0%.
1.2 SEHRA

TiO, F TiO--Ni £k 751 A Ak Fof i S 06 76 B A3
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SNEHEALSZEG I, DL 500 WY KT 1 g 21 BEOG T,
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Fig.1 Degradation curves of 4-chlorophenol under
visble light
(a) TiO,, (b) nickle doped TiOs; 7=25 C, A =400 nm
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Fig.2 Degradation curves of 4-chlorophenol under
UV light
(a) TiO,, (b) nickle doped TiO,; T=25 C, A=320 nm
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Table 1 Photodegradation of 4-chlorophenol under
ultraviolet irradiation

Degration Specific photocatalytic

| Kmin! .

Sample ratio® (Ac/c,) /min fie/min activity® (mol-g™-h™)
TiO, 36.4% 38.77x10™ 178.77 46.08x10™

TiOy-Ni 43.4% 49.92x10™ 138.84 53.20x10™

(a) photocatalytic reaction for 2 h; (b) the amount of 4-chlorophenol
photodegaded by per gram catalyst during 2 h

2.2 TiO, # TiO-Ni #& A9 EDS 1 XRD i

& 3 SN TiO,-Ni ) EDS i, 45 %M, 1£ TiO.-
Ni FEfb H, BR Ti O JTE AN, A e i Ni JGRAFTE.
XRD %5 T2 8 (& 4), TiO, Fl TiO,-Ni ¥k VU )7 5
ZEVERT 451, BA & L NiO \NiO,, Fil Ni,O, i 1%
FEAE. TiO, Fl TiOo-Ni A & i fi bz - 07 A% A1 g
IRBUIEAHR (L% 3).
2.3 TiO, #1 TiO,-Ni i FTIR #1 Raman i

& 5 4 TiO, F1 TiO.-Ni i FTIR Jt:i%. 7E 400-
920 cm™ [ W WA K Ti—O F Ti—O—Ti P 45 ¥
31, 1642 cm™ (ML S A2 W BN A A A0 55 R T K

E/keV
B 3 TiO-Ni i EDS &
Fig.3 EDS spectra of the TiO-Ni sample
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Fig.4 XRD patterns of samples TiO,(a) and TiO»Ni (b)
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Table 2 Photodegradation of 4-chlorophenol under
visible light irradiation

Degration Specific photocatalytic

Sample k/min™  t,,/min
P ratio® (Ac/c,) " activity® (mol-g™+h™)
TiO, 25.9% 6.08x10™" 1126.32 0.880x10™"
TiO,-Ni 38.2% 9.69x10™"  686.92 1.592x107

(a) photocatalytic reaction for 8 h; (b) the amount of 4-chlorophenol
photodegaded by per gram catalyst during 2 h

% 3 TiO, # TiO,Ni MHZ K/ RIESEH
Table 3 Crystallite size and cell parameter of

samples Ti0, and TiO,-Ni
Sample D/nm a(b)/nm ¢/nm 10° V/nm®
TiO, 7.6527 0.3792 0.9490 136.4189
TiO»-Ni 8.3181 0.3785 0.9504 136.1665
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Fig.5 FTIR spectra of the TiO, (a) and TiO,-Ni (b)
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Fig.6 Raman spectra of Ti0, (a) and TiO»-Ni (b)
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B 3T A7 AE — A 555 1 ) Ry e, R I IR S A A ]
ONiOO ) F £ 11 2% RE K 1Y BR i 2(FTIR #1 Raman
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Fig.7 SPS spectra of the Ti0, (a) and TiO,-Ni (b)

The inset shows the case at voltage of 0.5 V.
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Fig.8 Schematic diagram of the photocatalysis
mechanism for TiO, (a) and TiO-Ni (b)
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