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Photodegradation of benzo a pyrene in salinity aqueous
solutions under simulated solar light
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Abstract: Photodegradation of benzo a pyrene ( BaP) in salinity aqueous solutions under simulated
solar light was studied in this paper. Effect of CI” concentration pH value BaP concentration HA
cosolvent electron donor and particulate matters on the photodegradation of BaP was investigated.
These influencing factors promated or inhibited the photodegradation of BaP through different
pathways and possible photodegradation pathways were proposed. 6-chlorobenzo a pyrene and BaP-
diones were identified by GC-MS as the products of photodegradation.
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Table 1 BaP photodegradation reaction parameters with different Cl™ concentrations
/( molL7") 0 0.002 0.02 0.1 0.2
5h /( mmol=L") 0.0024 0.0027 0.0036 0.0043 0.0044
k/h! 0.12 0.16 0.25 0.68 0.79
0.9912 0.9958 0.9944 0.9314 0.9597
2.2 pH
pH
2 pH BaP .2
k pH k
5h a 0.0047 mmol *L™ 0.0036 mmol L. BaP
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Fig.1 Photodegradation rate of BaP as a function of Fig.2 Photodegradation rate of BaP as a function of
CI” concentrations solution pH
2 pH a ( 0.005 mmol-L™")
Table 2 BaP photodegradation reaction parameters in solutions with different pH values
pH 2.2 4.3 6.1 8.0 10.3
5h /( mmol-L™") 0.0047 0.0044 0.0039 0.0034 0.0036
k /h7! 0.86 0.48 0.33 0.31 0.25
0.9720 0.9645 0.9916 0.9970 0.9944
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Fig.3 Photodegradation rate of BaP as a function of BaP initial concentration
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Table 3 BaP photodegradation reaction parameters with different BaP initial concentrations
a /( mmol=L™") 0.001 0.0025 0. 005 0.01
5h /(- mmolL™") 0.001 0.0023 0.0036 0.0067
k/h7! 1.55 0.53 0.25 0.21
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Fig.4 Photodegradation of BaP under aerated and

oxygen-ree conditions

Fig.5 Photodegradation rate of BaP as a function of

HA concentrations
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Table 4 BaP photodegradation reaction parameters with different HA concentrations
/( mgeL7") 0 1 2.5
S5h /( mmol*L™") 0.0036 0.005 0.005 0.005
k/h™! 0.25 0.61 0.92
0.9944 0.9974 0.9830 0.9944
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Fig.6 Photodegradation rate of BaP with 10% acetonitrile or 10% methanol( A)

and different acetonitrile contents( B)
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Table 5 BaP photodegradation reaction parameters in different co-solvents and different acetonitrile contents

1% 5% 10% 15% 25% 50%
S5h /( mmol L") 0.0049 0.0036 0.0022 0.0029 0.0036 0.0049 0.005 0.005
k/h™! 0.62 0.25 0.20 0.22 0.25 0.64 1.36 1.95
0.9687 0.9944 0.9284 0.9638 0.9944 0.9834 0.9999 0.9139
2.7
Blough 0
PAH™. BaP”" BaP 3- 225 5-
-1- (3ap) 7 6
k KI  3ap a . Blough
PAH™ PAH (6) D D,
PAH “+D—PAH+D, (6)
10 —m— SR
- ——KI 10
08| —A— 32p 10
- 06
04
02
0 ] 1 I 1 I 1 ] 1 ] 1 ]
0 1 2 3 4 5
SR BE R TR/
7 KI 3ap 0.01 mmol-L™" a
Fig.7 Photodegradation rate of BaP with of 0.01 mmol*L™" KI and 3ap
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Table 6 BaP photodegradation reaction parameters in the presence of different electron donors
3ap KI
5h /( mmol L") 0.0036 0.0048 0. 0044
k/h! 0.25 0.49 0.37

0.9944 0.9909 0.9877
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Fig.8 Photodegradation rate of BaP with addition of 0.2 g SiO, Al O, and TiO,
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Table 7 BaP photodegradation reaction paramenters in the presence of different particulate matters
Si0, AL, O, TiO,
5h /( mmul'L_l) 0.0036 0.005 0. 005 0. 005
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Fig.11 Possible photochemical pathways of BaP
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Fig.12 GC-MS chromatogram ( A) and MS spectra (B C D) of 6-CIBaP and BaP-diones
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