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Properties and Photocatalytic Activity of Rutile TiO, Nanosheets
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(Key Laboratory of Weak-Light Nonlinear Photonics, Ministry of Education, TEDA Applied Physics Institute and School of
Physics, Nankai University, Tianjin 300457, China)

Abstract: Rutile TiO, nanosheets were prepared by Sol-Gel method, proton exchange and delamination method. The
samples were characterized by X-ray diffraction (XRD), transmission electron microscope (TEM), UV-Vis diffuse re-
flectance spectroscope, X-ray photoelectron spectroscope (XPS) and photoluminescence (PL). The transference of
photogenerated charge carriers was studied. It is revealed that the rutile TiO, nanosheets (thickness 5 nm) exhibit in-
creased specific surface area (185.7 m?/g) and enlarged energy band gap, resulting in enhanced redox ability, when
compared with rutile TiO, samples. In addition, the photogenerated charge carriers are able to transfer to the surface of
nanosheets, due to their unique structure enabling photogenerated charge carriers to be effective separation during
photocatalytic reactions. Therefore, the rutile TiO, nanosheets can enhance photocatalytic activity. Forthermore, the
rutile TiO, nanosheets exhibite higher photocatalytic activity than rutile and anatase TiO, samples on the photocata-
lytic degradation of 4-chlorophenol under ultraviolet irradiation.
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Fig. 1 XRD patterns of r-TiO; sheet (a), r-TiO, (b) and a-TiO,
(c) samples
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Table 1 Cell parameters, cell volume and specific surface
area of r-TiO; sheet, r-TiO, and a-TiO, samples

Cell parameters /nm Cell

Sample volume SBET/(m2~g'1)
a=b c /nm?
nm
FTi02 ) 45066 029585 0.06251 185.7
sheet
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Fig. 2 TEM (HRTEM) images of r-TiO, sheet (a, b), r-TiO, (c) and a-TiO, (d) samples
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Fig. 3 UV-Vis diffuse reflectance spectra of r-TiO, sheet (a),
r-TiO, (b) and a-TiO; (c) samples
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Fig. 4 XPS valence band spectra of r-TiO, sheet (a). 1-TiO, (b)
and a-TiO, (c) samples
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Fig. 5 Photoluminescence emission spectra of r-TiO, sheet
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Fig. 6 The c-t curves of photocatalytic degradation of 4-chloro-
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Table 2 Photocatalytic activity of r-TiO, sheet, r-TiO, and a-TiO, samples under ultra-violet light irradiation

Sample Degradation ratio® (dc/co)  K°/(x107°, min™) #;,,/min  Specific photocatalytic acitivity®/ (10", mol-g-h™")
Blank* 0.132 1.80 377 21.78
r-TiO, 0.469 5.19 128.0 101.6
a-TiO, 0.776 12.54 60.0 224.0
r-TiO; sheet 0.979 33.62 22.6 290.5

*After reaction for 2 h; "Apparent rate constant deduced from the linear fitting of In(cy/c) versus reaction time; “4-chlorophenol degradation amount per

gram catalyst per hour. “Blank is the photocatalysis of 4-chlorophenol
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