24 B 2 W Ml 1k 2 2% il Vol.24 No.2
2008 4E 2 J CHINESE JOURNAL OF INORGANIC CHEMISTRY 253~259

N BZ31 TiO, S5 B e e iE TR =20

XA HER FRAE
(RAHLRZHFAEE TRERE BRE 150040)

FEE: DL TiCl, A ERIR SR R M fb K 8 122 5 B TiO, BT IR AR , 76 NHyN, 40T S AN [l 32 Ak BRI 45- 9% 2 6419 N 35 4% Ti0,(TON)
AR, LR S BRI | 5 58 T AR AR S8 ARG X BT DG X R K BA R i b 3 8 5 SR T DRS XPS XRD FTIR .SEM A A% i &
) B B o S A AR 1) S AR S5 R T R R R R T 45 M AR AT RAE  REEFIE T N B 25T Ti0, TE 25 45 44 Bt A A0 T M 1) 5 i
ZEFR B2 N LA B TR Uik A Tio, PR AR e s 1 O, & FIRE T HI3E i N B 24200 TON 78 £ /M6 X Al ok IX
FR PR 35 e 0 48 i (06 1k L N 4B 24 AE TiO, AR I Ti-0-N 4 T J80HT 1 RE &b 4 | A AL 3 A IR 2T S & 450~550 nm,
PER TiO, W WLOCHEAL IS | TR TR B 5 N B 2 T i TiO, ki B4 I ZE Tio, R ] A1 2R 42 o BEBR 0™ AH 1] 4 21 /1 A 4%
AR R Vol 2 AR A Ak R

R TiOy; WiBI%; AL, n[ WG, JefE AL
FESES . 0643 XERARIRED: A XEHS : 1001-4861(2008)02-0253-07

Effect of N-doping on Structure Chracteristics and Photocatalytic
Activity of TiO, Photocatalyst

LIU Shou-Xin* CHEN Xiao-Yun LI Xiao-Hui?
(College of Material Science and Engineering, Northeast Forestry University, Harbin 150040)

Abstract: The nitrogen doped TiO, photocatalyst(TON) with visible-light response were prepared by acid catalyzed
hydrolysis followed by calcination in NHy/N, atmosphere. The photocatalytic activity of the TON and TiO, were
investigated through degradation of phenol under artificial ultraviolet light, visible light and solar light irradiation,
respectively. DRS, XPS, XRD, FTIR, SEM and N, adsorption isotherm were used for catalyst characterization. The
results show that anion N are incorporated into TiO, lattice and substitute for parts of O. TON with suitable N-doping
and calcination temperature exhibited high activity under ultraviolet light, artificial visible light and solar light
irradiation. Doped-N could form a new bond enrgy level above the valence band of TiO, which can extend the
adsorption edge to 450~550 nm. In addition, doped-N could be beneficial for TiO, dispersion, increase Sp and

retard phase transformation.

Key words: TiO,; nitrogen doping; heat treatment; visible light; photocatalyst
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Fig.2 Diffuse reflectance spectra of TON and TiO, catalysts
prepared at different calcination temperatures

2.2 XPS &#f

Kl 3 8 TiO, AT 3R A7 500 C F# N 5 h i
RS XPS 35 & . B 3(a) T BT Ti2p,n. Ti2pss.
Ti2s Ti3s . Ti3p .O1s N1s 1 C1s 3§04, Hp 11133 eV
H1982.5 eV MY UE S35 Ti F1 O A9 Ak w1~ i
54K 3(b), AT A N JEHEATE 396.8 eV L —
B N1s U§,401.5 eV AL 2R TR N, B9 N1s
UAEDO T UL Nl A 2 A S TiO, MHES G
£ 1 NAFN £ 58 1 TON ST XPS JT R 7 i
G R ATRLE W AR T T S A R
#1 KRFE NBEH TON HELF XPS TEH LR

Table 1 XPS elemental analysis results of TON with
different N-doping contents

Sample  w(T) /%  w(O% /% wN)/% m (0% : m(Ti)
TiO, 28.35 71.65 0.00 2.527:1
TON-3 28.37 70.82 0.81 2.496:1
TON-5 28.35 70.34 1.31 2.481:1
TON-6 28.34 69.98 1.68 2.469:1

“Oxygen in lattice.
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