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Degradation of Ethylene on Nano-crystalline InVO,-TiO, under Visible Light Iradiation
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Abstract:

The InVO,-TiO, nano-crystalline photocatalyst was prepared by sol-gel method and characterized by

DRS, FTIR, Raman and XRD. The photocatalytic activities of the prepared sample were investigated by photo-

catalytic degradation of ethylene in the gaseous phase under visible light irradiation (A>450 nm). The results in-

dicate that both of pure TiO, and InVO, or their simple mixture show no photocatalytic activities for degradation

of ethylene under visible light irradiation. However, as-synthesized InVO,-TiO, catalyzes the degradation of ethy-

lene into CO, under visible light irradiation. In addition, the interaction between InVO, and TiO, results in some

structural distortion to all the crystal forms of TiO, in as-synthesized catalyst InVO,-TiO,.
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Fig.1 Conversion of ethylene as a function of reaction

time on different catalysts in visible light
(A>450 nm), at 37 C (1, 2, 3): pure TiO,,
pure InVO, and mixture of TiO, and InVO,,
(4): as-synthesized InVO,-TiO, (0.5%)
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Fig.2 Diffuse reflection spectra of TiO, (1), InVO, (2)

and as-synthesized InVO,-TiO, (0.5%) (3)
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Fig.4 FTIR spectra of TiO; (1) and InVO,-TiO, (2),
treated at 673 K
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Table 1 Lattice parameters for different crystal forms in InVO,-TiO, and TiO,

Unit lattice parameter / nm

Unit lattice volume

Catalyst Crystal phase

a b ¢ V / nm?
InVO,-TiO, anatase 0.378 36 0.378 36 0.946 80 0.135 547
rutile 0.489 02 0.489 02 0.254 23 0.060 80
brookite 0.428 41 0.561 58 0.539 16 0.129 719
TiO, anatase 0.378 48 0.378 48 0.951 24 0.136 26 (JCPDS-841285)
rutile 0.460 30 0.460 30 0.296 60 0.062 84 (JCPDS-761939)
brookite 0.453 18 0.550 19 0.490 63 0.122 33 (JCPDS-841750)
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