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Photodegradation of BaP on Soil Surfaces in the Presence of Nano-TiO, Under UV-light Irradiation
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Abstract: The dynamics of benzo[alpyrene (BaP) photodegradation on soil surfaces in the presence of nano—TiO, under UV -light irradiation
were investigated. The effects of catalyst loads, soil pH, humic acid, and irradiation wavelength on BaP photocatalytic degradation were
studied respectively. The results showed that photocatalytic degradation of BaP followed the pseudo—first—order kinetics. Catalyst TiO, accel—-
erated the photodegradation of BaP. At low loads(0.5% wt.) of TiO, reduced the half-live of BaP photodegradation from 363.22 h to 103.26 h.
H* or OH" ions could increase the photocatalytic reactions of BaP. The photocatalytic degradation rate of BaP was the highest in acidic
soil followed by in base soil, and was the lowest in neutral soil. Supplementary humic acid ( HA ) significantly enhanced the photo—
catalytic degradation of BaP on soil surfaces under UV —light. Humic substances could absorb UV irradiation, the reactive oxygen in—
termediates were then formed and, therefore, might attack BaP in the soil and initiated its degradation. BaP photocatalytic degradation de—
creased with UV -wavelength increasing. The pseudo—first—order constants were 0.007 8 h™, 0.006 1 h™", and 0.005 h™' corresponding to the
wavelength of 254 nm, 310 nm, and 365 nm, respectively.
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Table 1 The dynamical parameter of BaP photodegradation on soil

surfaces under different TiO, concentration

w(Ti0,)/% E(1x10°h™) tin(h) r
0 1.908 363.22 0.912 2
0.5 6.713 103.26 0.962 0
1 7.225 95.94 0.966 2
2 7.758 89.34 0.955 8
3 7.300 94.95 0.965 5
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Figure 1 The dynamics of BaP photocatalyzed degradation

under different soil pH( catalyst concentration:2% )
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Table 2 The dynamical parameter of BaP photocatalyzed

degradation under different additive HA concentration

(catalyst concentration:2% )

w(HA)/% kE(1x10°h™) tin(h) r
0 0.007 8 89.34 0.9558
5 0.023 6 29.37 0.957 7
10 0.021 2 32.69 0.960 1
20 0.019 4 35.73 0.982 2
40 0.018 0 38.51 0.983 4
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Figure 2 The dynamics of BaP photocatalyzed degradation
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