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Abstract: S and Al co-doped TiO, nanomaterials (S-Al-TiO,) were synthesized through a solid- state reaction
route. The textural properties of the samples were characterized by X-ray diffraction (XRD), scanning electron
microscopy (SEM), ultraviolet visible light spectroscopy (UV-Vis), X-ray photoelectron spectroscopy (XPS), Raman
and N, absorption-desorption. The photodegradation performance for bromocresol green (BCG) from irradiating
with visible light was investigated. The results show that S atoms as S°* state have been incorporated into the
lattice of TiO,, and Al ions occupy the sites of Ti in crystal lattice by isomorphous replacement. The S-Al-TiO,
nanomaterials is in anatase phase. S, Al co-doping TiO, can effectively embarrass the crystal growth of TiO,. The
UV-Vis displays that the absorption region of S-Al-TiO, material covers the visible light region and extends to
near infrared region. Moreover, the photocatalytic activity is controlled by doping element and doping content. At
25 °C, pH=6.5, excellent visible light catalytic activity for the photodegradation of bromocresol green obeying
pseudo-first-order reaction is found on the S-Al-TiO,, S-TiO,, Al-TiO, materials and pure TiO,. When the feed
molar ratio of sulfur to aluminium is 1:9, the reaction rate constant (0.032 86 min™) of S-Al-TiO,(1S-9Al) material
is 5.46, 2.62 and 4.63 times that of pure TiO,, S-TiO, and Al-TiO,, respectively. Within 50 min, the visible light
degradation ratio of BCG is ~80%.
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Table 1 Basic characteristic parameters of the catalysts

Crystallite diameter

Unit-cell parameter Surface area

Catalysts Crystal phase
dyo / nm a (b) /nm ¢/ nm V/ nm? Sper / (m?+g™)
Pure TiO, A+R 28.1 0.379 77 0.943 31 0.013 604 9 50
S-TiO, A+R 14.05 0.378 47 0.947 54 0.013 541 9 62
Al-TiO, A 5.36 0.378 17 0.936 38 0.013 391 4 99
S-Al-TiO5(1S-9Al) A 5.62 0.376 85 0.946 33 0.013 439 4 84
S-Al-TiOy(3S-7Al) A 7.03 0.379 36 0.904 58 0.013 018 2 81
S-Al-TiO5(4S-6Al) A 7.81 0.379 22 0.888 17 0.012 772 6 79
S-Al-TiO5(5S-5Al) A 8.26 0.377 44 0.975 70 0.013 899 9 74
S-Al-TiO5(6S-4Al) A 11.71 0.377 59 0.974 85 0.013 898 8 70
S-Al-TiOy(7S-3Al) A 12.77 0.377 88 0.944 93 0.013 493 0 67
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Fig.2 SEM image of S-Al-TiO,(1S-9Al)sample
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*From reference'.
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Table 3 Reaction rate constant of visible light degradation and the content of

doping element and the surface acidity for the samples

Visible light irradiation

Surface acidity Average atom (%) in bulk phase

Samples

Reaction rate constant, k / min™  Correlation coefficient, R pH method  Titration Al S
S-Al-TiOy(1S-9Al) 0.032 86 0.998 4.58 4.56 7.24 3.86
S-Al-TiO(3S-7Al) 0.020 06 0.997 5.58 5.54 5.76 4.57
S-Al-Ti05(4S-6Al) 0.015 29 0.996 5.65 5.62 432 5.18
S-Al-TiOy(5S-5Al) 0.010 72 0.991 6.10 6.12 4.17 5.23
S-Al-TiO,(6S-4Al) 0.011 99 0.994 6.03 6.05 3.98 5.31
S-Al-TiO,(7S-3Al) 0.013 48 0.994 5.31 5.29 3.56 542
S-TiO, 0.009 67 0.983 435 4.30 — 6.35
Al-TiO, 0.007 06 0.987 4.49 451 3.82 —
Pure-TiO, 0.004 77 0.987 6.59 6.63 — —

Blank BCG 0.001 54 0.999
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