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Fig.1 UV-Vis spectra of different doped catalysts
a: pure TiOy; b: TiO/MgO(0.5 %);
c: TiOy/BaO(1.5 %); d: TiO,/SrO(1.5 %);
e: Ti0,/CaO(1.0 %)
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B2 iy SEM
Fig.2 SEM photograph of different doped catalysts
a: TiO/MgO(0.5 %); b: TiO/CaO(1.0 %); c: TiO/SrO(1.5 %); d: TiO/BaO(1.5 %)
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Table 1 Effect of Different Doped Quantity and Calcination Temperatures on Degradation Ratio
molar percentage 0.5 % 1.0 % 1.5 % 2.0 % 0
doped ions Mg Ca Sr Ba Mg Ca St Ba Mg Ca Sr Ba Mg Ca Sr Ba —
80C 69 66 69 70 79 73 70 72 76 71 81 8 75 70 72 80 70
P00 85 85 86 84 84 90 89 90 8 90 94 95 80 84 85 96 85
j:;:z:f 300C 92 89 8 8 8 99 97 98 8 93 96 99 83 90 99 99 90
tions 400C 91 90 89 90 89 98 95 93 8 94 99 100 8 90 91 94 86
500¢ 8 79 75 74 68 8 72 69 69 76 8 8 70 76 72 80 80
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Fig.3 XRD patterns of different doped catalysts
a: pure TiOy; b: TiO/Mg0(0.5%); c: TiO,/CaO(1.0%); d: TiO2/SrO(1.5%); e: TiO/BaO(1.5%)
A: anatase; R: rutile; Ca: CaO; Sr: SrO; Ba: BaO
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Fig.4 Effect of dosage of catalysts on degradation ratio (4 h)
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Table 2 Comparison of Degradation Ratio for UV and

Sunlight

photocatalyst light 1h 2h 3h  4h 5h
TiO,, 300°C UV-light 44 73 82 90 94

sunlight 28 35 55 69 79
TiO,/MgO UV-light 43 79 84 95 98
0.5%, 300 °C sunlight 16 35 56 71 82
Ti0,/CaO UV-light 57 80 90 99 100
1.0%, 300 C sunlight 17 73 84 92 97
TiO»/SrO UV-light 58 79 89 99 100
1.5%, 400 C sunlight 39 67 82 91 96
TiO,/BaO UV-light 43 83 92 100 —
1.5%, 400 °C sunlight 37 62 78 84 93
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Table 3 Ions Concentration of Alkaline Earth Metals in Solution

doped ions Mg Ca Sr Ba
mole of doped ions in photocatalyts 7.8x10° 1.6x10™ 2.3x10% 1.8x10*
mole of reaction for UV-light (4 h) 7.4x10° 5.2x10° 5.8x10° 2.7x10°
mole of reaction for sunlight (7 h) 7.6x10° 5.8x10° 7.2x10° 2.7x10°
dissolved doped ions ratio (%) 95~97 35~36 25~31 15
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Preparation of Nanometer TiO, Doping Alkaline Earth Metals
and Estimation of Photocatalytic Reactivity

YAN Jian-Hui**? HUANG Ke-Long' LIU Su-Qin' HUANG Xiong-Jun?
(Institute of Function Materials and Chemistry, Central South University, Changsha 410083)
(*Department of Chemistry and Chemical Engineering, Hunan Institute of Science and Technology, Yueyang 414000)

The nanometer TiO, were prepared by the hydrolyze-gel method and fellowed by doping alkaline-earth met-
als (Mg, Ca, Sr, Ba). XRD, SEM, diffuse reflection spectra were used to investigate their characteristices. The re-
sult indicates that the average particles size of the TiO, is about 80 nm and keep uniformity in distributing. The
product was mainly anatase in 300~400 °C calcinations, the einstein shift of absorption spectrum was observed
after doping the alkaline-earth metals. The best mole percentages of Mg, Ca, Sr and Ba are 0.5%, 1.0%, 1.5%,
1.5% respectively. Under the same reaction conditions, it is more effective to the UV-catalyed degradation reac-
tion that the catalysts containing Mg and Ca were calcined at 300 °C for 1h or containing Sr and Ba were cal-
cined at 400 °C for 1 h. The photocatalystic activity is considerably depondent on pH and the concentration of
the oxidant. Using the sunlight to do the degradation experimental, the result also show that the doping catalysts
has higher degradation efficiency than that of pure TiO,.

Keywords: nanometer TiO, alkaline earth metal

doped photocatalysis



