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Preparation of Nitrogen Doped TiO. Hollow Spheres by Microwave
Irradiation and Its Photocatalysis Property
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Abstract: Titanium dioxide hollow spheres (TiO,HS) were prepared with polystyrene-hydroxyethyl acrylate
[P(St-HEA) ] copolymer microspheres as templates, which were then doped with hydrazine hydrate as nitrogen
source by microwave irradiation method. The nitrogen-doped titanium dioxide hollow spheres (N-TiO,HS) were
synthesized as the final products. The morphology, crystal type and state of elemental nitrogen in N-TiO,HS were
characterized by scanning electron microscopy, transmission electron microscopy, X-ray diffraction, X-ray
photoelectron spectroscopy, ultraviolet visible diffuse reflectance spectra. Photocatalytic properties of the
samples under ultraviolet irradiation were investigated with potassium dichromate solution as the simulated
wastewater. The results show that TiO,HS are successfully obtained by removing P (St-HEA) microspheres
template. The element of nitrogen from hydrazine hydrate presentes in the form of N which substitutes O in
the titania lattice, and formes O—Ti—N bond, however, this exerts little effect on the morphology and
crystalline structure of TiO,HS. The photocatalysis performance of N-TiO,HS is superior to that of the pure
TiO,HS. The catalytic efficiency of N-TiO;HS for degradation of potassium dichromate is 95.8% under ultraviolet
irradiation for 2 h, which is about 25% higher than that of TiO,HS.
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Fig. 1 SEM and TEM images of samples: (a) TiO,HS SEM, (b) N-TiO,HS SEM, (¢) TiO,HS TEM, (d) N-TiO.HS TEM
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Fig. 2 XRD patterns of TiO,HS and N-TiO,HS
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Fig. 3 XPS spectra of TiO, hollow spheres:
(a) full-scale spectrum, (h)Ti 2p ,(c)Ols ,(d)N1s
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2.5 fEL RN

K 5 2 A 1B 24 Wi S Ti0, %8 0 BR B OGHEAL 7 fiE
Mgk, S Al EAB 2 WS Ti0, 23 (0 BR 1Y [ i
R4 I Y6 IR T F1% 398 0 T I, 1 R RE R
FETRA T CrofEARIR S5 R Cr™ o (AL E A ) G
]~ , N-TiO.HS 1) B it 50 5 B B /&5 F TiO.HS, X4 i
SFFFA] R 120 min B, TiO.HS (B AR N 70.5% , 1t
A N-TiO.HS A9 B ff K1k 95.8% . X Ui A 458 24 #
T TiOHS I G fLPEBE

100
N-Ti0.HS
s 80
= °
= -
% 60 TiO:HS
=
= 40t 7
1
Z 20t
0 .
0 20 40 60 80 100 120

t/ min

B5 TiOHSH1N-TiOHS K3 1k 1 &8
Fig. 5 Photocatalysis performances of TiO,HS and N-TiO,HS
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