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Preparation and Properties of SiO, Supported Nitrogen-Doped
Visible-Light Response TiO,..N,/SiO, Photocatalysts
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(‘College of Material Engineering, Fujian Agriculiure and Forestry University, Fuzhou 350002, China)
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Abstract: Nitrogen-doped TiO, photocatalysts supported on SiO, (TSN) with Visible-light response were prepared
by a hydrolysis-precipitation method. The photocatalytic activity of the title catalyst was investigated using the
photocatalytic degradation of phenol as a model reaction. The separability of TSN was determined by gravity
sedimentation. The catalyst was characterized by XPS, FTIR, UV-Vis DRS, XRD, TEM and N, adsorption
isotherm. The results show that the anion N is incorporated into TiO, lattice and substitutes part of O. TSN with
suitable N-doping exhibits high activity under ultraviolet light, artificial visible light and solar irradiation. TSN
exhibits better decantability and less deactivation. Doping of N can form a new bond of Ti-O-N resulting in a new
band gap above the valence band of TiO, to extend the adsorption edge to 450~500 nm. Also, SiO, is beneficial
to the higher dispersion and larger surface area of TSN.

Key words: TiO,; SiOy; nitrogen-doped; visible light; photocatalysis
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10 h, SR J5 FHZE MR /K PR 2 T8 LA H (I 0 0.1 mol +
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Fig.1  XPS spectra of (a) TSN and (b) N1s
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Table 1 XPS element analysis results for TSN with different N-doping contents
Sample (nyny,) Ti/ % 0/ % N/ % Mo
TiO, 28.13 71.87 0.00 2.555:1
TSN(1:0.2) 28.16 71.35 0.49 2.534:1
TSN(1:0.5) 28.14 70.98 0.88 2.522:1
TSN(1:1.0) 28.16 70.48 1.35 2.503:1

2.2 FTIR ##7

B2 Rk FTIR 2 Mrds 8, g E b &
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AR YR SRR RO i AR SE T IA TN 5
H WA AR i 2% 1 2 6 AR 28 7 i 3R
Wik 2 7R A AR S Y A OH A 3k OH
T W R R R YRR TR 5 5 R A I Y AR RO A
M 4 = EAE AL AL RORP 1123 em™ i Si-0-Si 4
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Fig.2 FTIR spectra of catalysts
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Il 3(a) W A A2 N & TSN SGHEAL T 19 UV-Vis
DRS %, MEIRTLLIE N 8 2% AT L) $ e 4 4k 500 1Y
A LS P BE TSN S £ 70 8 1T UL Y X811 2
SRR, 2 50k RN i TR N
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TR T e R 58 T FE 450~550 nm 4b
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Fig.3 UV-Vis Diffuse reflectance spectra (a) and the first derivative of diffuse reflectance spectra (b) for TSN
2 TSN ST E MR B M R
Table 2 Characteristics and photocatalytic activities of TSN catalysts
Crystalline Sty / . Ist Adsorption Ist Epucap / 2nd Adsorption 2nd Eguaca /
Sample AS”
size / nm (m*-g™) Edge A / nm eV Edge Ay / nm eV
TiO, 15.5 44 0 382.0 3.25 — —
TN 14.3 49 0 380.6 3.26 487.5 2.54
TS 13.0 146 54 381.5 3.25 — —
TSN(1:0.2) 13.0 151 59 379.4 3.27 453.6 2.73
TSN(1:0.5) 12.8 156 64 378.1 3.28 463.1 2.68
TSN(1:1.0) 12.9 154 61 376.1 3.30 471.7 2.63

Note: "AS=Sx—6%xSs—94%x S, St=TSN BET surface area, S is BET surface area for SiO,; Sy; is BET surface area for TiO,.

24 XRD K LLRERHH
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K H Scherrer 28 2038 H £ AL F B TiO, 1 5
BRGEIL R 2, R ATH B N X3 ik R
AR, X Ti0, 8 N 2558 kKB Sio, i 2kl %
B A Ti0, V-3 ok RSB/ XA BE & TiO, A
UL A o B 22 Si0, 5 Ti0, [RIAF7E Ti-0-Si #EAE
A AN [R) i [R] (4 4R B AR L BEEK T 48 TiO, i
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Fig.4 XRD patterns for TSN catalysts
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Fig.5 TEM images of (a) TSN and (b) TN catalysts
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Fig.6 Photocatalytic activity of TSN with different N-dopings (a) Visible light; (b) UV light
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N-dopings under solar light
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