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Effect of UV Radiant Intensity on Photocatalytic Degradation of PAHs on Soil Surface
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Abstract: This paper studied the photocatalytic degradation of phenanthrene (Phe), pyrene (Pyr) and benzo[a]pyrene (BaP) in soil as target

contaminants and its dynamics using nano-TiO, or Fe,0; as catalyst under different UV radiant intensities. The results show that the photo—
catalytic degradation rates of the three PAHs (polycyclic aromatic hydrocarbons) increase with the increase of UV irradiation intensity, but the
half-life of photocatalytic degradation is decreased. As UV radiant intensity increases from 527 to 1 071 wW +cm™ using nano-TiO, as cata—
lyst, the photocatalytic degradation rate of BaP increases from 0.005 3 h™ to 0.007 8 h™!, Pyr increases from 0.001 7 h™ to 0.003 7 h™, and Phe
increases from 0.003 9 h™ to 0.006 0 h™', while, using Fe,0; as catalyst, the photocatalytic degradation rates of BaP, Pyr and Phe increase from
0.004 9 h™ to 0.006 9 h™, from 0.001 6 h™'to 0.003 6 h™', and from 0.003 8 h™" to 0.005 3 h™ respectively. Of the three contaminates, the pho—
tocatalytic degradation rate and half-life of photocatalytic degradation of Pyr vary most greatly with the increase of radiant intensity.

Keywords: radiant intensity; soil; PAHs; photocatalytic degradation; dynamics
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Figure 1 Effect of UV radiant intensity on PAHs photocatalytic

degradation in soil using TiO, as catalyst
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Table 1 Effect of UV radiant intensity on the dynamical parameters of PAHs photocatalytic degradation in soil using TiO, as catalyst

PAHs FRSTHR AL/ W - em™ R Pl StE S F/h LB Uy
BaP 1071 C:=90.88¢ 0 0.007 8 89.34 0.955 8
856 Ci=94.56¢ 0! 0.006 1 113.62 0.980 1
527 C:=98.93¢" 0.005 3 130.77 0.976 8
Pyr 1071 C=96.46e 7! 0.003 7 187.32 0.969 0
856 C=97.77e"5! 0.002 5 277.24 0.973 9
527 C=97.49¢ M7 0.001 7 407.71 0.950 7
Phe 1071 C=89.86e """ 0.006 0 115.52 0.933 6
856 C=93.89¢ 043! 0.004 5 154.02 0.947 0
527 C=94.19¢ 0% 0.003 9 177.72 0.941 2
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Figure 2 Effect of UV radiant intensity on PAHs photocatalytic
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degradation in soil using Fe,0; as catalyst
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