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Abstract In order to improve the photocatalytic activity of TiO2> under visible light, B,N-codoped SnO./TiO2
(B,N-Sn02/Ti02) powder photocatalysts were prepared by polymer precursor method, and to further improve the practicabil-
ity of B,N-SnO2/TiO2 photocatalyst, alumina fabrics immobilized B,N-SnO2/TiO: catalyst was prepared by precursor im-
pregnation and pyrolysis method. The typical experimental procedure for synthesis of B,N-SnO2/TiO2 powder photocatalysts
is as follows: First, tetrapropylorthotitanate (TNPT) was mixed with PEG-600 and Sn(OPr)4 under magnetic stirring and re-
fluxed for 2 h. Then boric acid was added. Acetamide and acetylacetone were added to the system after boric acid was dis-
solved completely. Finally, a mixture of deionized water and n-propanol were added dropwise. The whole solution were re-
flux for 1 h and then the B,N-SnO2/TiO2 precursor was obtained by rotary evaporation method. The precursor was placed in a
quartz tube furnace and calcined at a heating rate of 3 “C/min to 450 ‘C for 30 min to obtain B,N-SnO2/TiO2 powder type
photocatalyst. Supported photocatalysts was prepared as follows: The precursor solution of B,N-SnO2/TiO2 was diluted with
n-propanol and heated at 100 ‘C for 1 h. The alumina fabrics was immersed in the loaded solution and heated at 100 C for
1 h. Then the precursor immersed fabrics was dried by rotary evaporation method. Supported photocatalysts were obtained by
calcining the dried fabrics at 450 C for 30 min in air atmosphere. The catalysts were characterized by X-ray diffraction
(XRD), scanning electron microscope (SEM), high-resolution transmission electron microscope (HRTEM), X-ray photoelec-
tron spectroscopy (XPS) and UV-Vis diffuse reflectance spectra (UV-DRS). B,N-SnO2/TiO; powder photocatalysts were
predominantly homogeneous anatase phase. The introduction of boron inhibited the growth of anatase phase crystal, and the
grain size was 15 nm, showing a stacking structure. The results of HRTEM and energy dispersive spectrometer (EDS)
showed that SnO> and TiO2 constructed heterostructure, and the doped elements existed and distributed evenly. Boron and
nitrogen co-doping and heterojunction structure effectively improved the separation ability of photogenerated carriers. The
photocatalytic activities of B,N-SnO2/TiO2 powder photocatalysts were investigated using ofloxacin solution as simulated
pollutant. The results indicated that the degradation ratio of ofloxacin reached 98.3% in 15 min under visible light. The
B,N-SnO2/TiO2-loaded Al2O3 fabrics also showed excellent photocatalytic performance, with a thickness of about 100 nm
powder photocatalysts on the surface of Al2Os fabrics, and the heterostructure still existed. The results showed that the deg-
radation rate of ofloxacin was 68.7% under visible light irradiation for 120 min, and the photocatalytic performance was al-
most unchanged after repeated use for 21 times.
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Figure 1 XRD patterns of B,N-SnO,/Ti0O, and pure TiO,
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Table 1 Chemical composition of B,N-SnO,/TiO, (weight fraction/%)
JEST Titanium Tin

B,N-SnO,/TiO, 53.1 2.6 <1 1.0
2.2 B,N-SnOTiO2 MBI X FIF U F LA R

i X SR E T REE(XPS)X B,N-SnO»/TiO; ¥}
RRD AR R4 22 25 R AT 73R AE, HH N, B, O, Sn
I Ti f) XPS RALLE R WP 2 Az, N 1s XPS i K Eox
P23 BT 399.34 eV F1400.49 eV HIEFEIE. Hdrfr
F399.34 eV [IHFEIE T J& T TiO, fi b4 Ti-N-B £5 #411)
AN DUIERR T R IB 2410 N R 745807, AL T 400.49
eV HIEHFIE A8 T N-Ti-O Z5#J181. XPS B 1s it & 3=
B PSRN, 7 BIAL T 192.04 eV A1 191.34 eV 45
SREfrE. H AT 192.04 eV HHEIEH)E T Ti-O-B
ghif), AT 191.34 eV RHEENHE T O-Ti-B 45
FIUOL N 1s F1 B 1s F) XPS i K45 R TR HAE B, N 5
TP EAL S, Ti-N-B-O-Ti 45MT] HELE TiO, duks
EEArEE, N 5 B DUSLIERR T 00 H s 25 0.
Sn 3d Y XPS i B &P AMEFENE, 53067 T 494.9 eV
F1 486.5 eV, %t T Sn3dy, Al Sn3dspn, WHHHZE 8.4 eV,

Nitrogen Boron
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Figure 2 XPS images of B, N, O, Ti and Sn of B,N-SnO,/TiO,
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Figure 3 (A) SEM image; (B, C) TEM images; (D) SAED image of

B,N-Sl’lOz/TiOz
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Figure 5 UV-Vis DRS images of B,N-SnO,/TiO, and pure TiO,
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Figure 6 Plots of (¢/1V)’3-hv for B,N-SnO,/TiO, and pure TiO,
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Figure 7 PL spectrum for sample B,N-SnO,/TiO, and pure TiO,
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Figure 8 SEM image and EDS mapping images of each element of
supported photocatalyst
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Figure 9 TEM images of supported photocatalyst
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Figure 10 Cycling tests of photodegradation of ofloxain of supported

photocatalyst
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Figure 11 Mass of supported photocatalyst after each cycle of photo-
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Figure 12 SEM images of supported photocatalysts (A) before and (B)
after photocatalysis
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Figure 13 Photodegradation efficiencies of ofloxacin by B,N-SnO,/
TiO, with different trapping agents added under visible light
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