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Ag/M,0,-TiO(M,0,=Zn0, AlL,O; and Fe,0;): Preparation and Microwave-assised
Photocatalytic Degradation of Methyl Orange

LI Li* LU Dan ZHAO Yue-Hong LI En-Shuai
(Faculty of Chemistry and Chemical Engineering, Qigihar University, Qigihar, Heilongjiang 161006, China)

Abstract: The three-component nanocomposites, Ag/ZnO-TiO,, Ag/AL,Os-TiO, and Ag/Fe,05-TiO,, were developed
through a sol-gel-temperature solvothermal process in the presence of surfactant EOxPO74EO, (P123). The phase
composition, structures and morphologies of three-component nanocomposites were well-characterized via XRD,
TEM, N, adsorption-desorption and SEM attached X-ray energy dispersive spectroscopy (SEM-EDS). The results
indicated that silver species existing in the nano-composite was metallic Ag’ and well distributed on the surface
of M,O,-TiO,. The particle sizes of the three catalysts were very small (about 10 nm) and the morphologies were
better. The BET surface area of Ag/ZnO-TiO, was very close to Ag/Al,0;-TiO, and a little larger than that of Ag/
Fe)05-TiO,. The photocatalytic activities of the as-prepared materials were studied by the microwave assisted
photodegradation of methyl orange. The results indicated that the photocatalytic activities of the three-component
nanocomposites were higher than those of two-component nanocomposites without silver doping. The

photocatalytic activity of Ag/ZnO-TiO, was the best with a methyl orange degradation ratio of 86% within 90 min.
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Table 1 Average crystal size of three-component catalysts Ag/M,O,-TiO,
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Ag/ALOSTIO,
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9.58

Average size / nm

11.45

11.05 5.96%
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Fig.2 TEM images of three-component catalysts Ag/M,0O,-TiO,
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Fig.3 SEM-EDS patterns of three-component catalysts Ag/M,0,-TiO,
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Table 2 Contents of three-component catalysts Ag/M,O,-TiO,
Type Element Weight / % Atomic fraction / %
[0} 19.12 42.03
Ti 76.75 56.36
Ag/ZnO-TiO,
7Zn 1.25 0.67
Ag 2.89 0.94
[0} 24.48 53.94
Al 0.94 1.23
Ag/ALOLTiO,
Ti 50.00 36.80
Ag 24.57 8.03
[0} 20.68 44.28
Ti 76.28 54.54
Ag/Fe,05-TiO,
Fe 0.72 0.44
Ag 232 0.74
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Fig.4 Nitrogen adsorption-desorption isotherms and BJH
pore size distributions for three-component
catalysts Ag/M,0,-TiO,
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Table 3 BET surface area, average pore diameter and pore volume for three-component catalysts Ag/M,O,-TiO,

Sample Sz / (ml-g™) Pore diameter / nm Pore volume / (e’ g™)
Ag/ZnO-TiO, 105 7.36 021
Ag/ALO5TiO, 107 7.34 0.22
Ag/Fe;05-Ti0, 90 8.46 0.20
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