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Chemical Oxidants for Remediation of Soils Contaminated with Polycyclic

Aromatic Hydrocarbons at a Coking Site
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Abstract:Different oxidants were evaluated for removal of polycyclic aromatic hydrocarbons ( PAHs) from contaminated soils at
industrial coking sites with the use of simulating device and the fate of pollutants during the treatment was investigated. Permanganate
showed the highest PAHs removal rate (96.2% ) of the oxidants studied. Most of the PAHs were oxidized and only < 1% of PAHs
volatilized and transferred to the solvent. The removal of PAHs by activated persulfate reached 92% . Modified Fenton reagent could
remove 80% of PAHs and <2% of PAHs volatilized and transferred to the solvent after treatment with activated persulfate and modified
Fenton reagent. The efficiencies of hydrogen dioxide and Fenton reagent for removal of PAHs were both <60% and up to 6% of PAHs
volatilized and transferred to the solvent. In summary permanganate and activated persulfate are the most effective and environment—
friendly oxidants for removing PAHs from contaminated soils. The chemical oxidants could easily remove ANY ANT BaP DahA BghiP
and IecdP but FLE CHR and Fla were relatively resistant to chemical oxidation.
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22 h
3000 r/min 10 min
PAHs
2
Table 2 List of treatments
1 /mmol*g -1
1.1 (€)) H,0, 30% 1
(1.5) H,0, 30% 1.5
H,0, 3
4C : TOC @ 20 0% 2
H,0, 30% 1
0.5% 15.6 mg/kg Fenton o)
FeSO . 1/L .2
186.0 mg/kg 122.0 mg/kg 04 0.5 mol/ 0
H,0, 30% 1.5
189.0 mg/kg 16 Fenton (1.5)
1 FeSO, 0.5 mol/L 0.3
H,0, 30% 2
! 16 Fenton 2)
Table 1  Concentration of PAHs in tested soils FeSO, 0.5 mol/L 0.4
PAHs / PAHs /mgkg ™! H,0, 30% 1
NAP 2 10. 31 Fenton (1) FeSO, 0.5 mol/L 0.2
ANY 2 2.37
— 0.2
ANE 3 91.35
FLE 3 65.13 H,0, 30% 1.5
PHE 3 16. 16 Fenton (1.5) FeSO, 0.5 mol/L 0.3
ANT 3 3.49
— 0.3
FLA 4 2.26
PYR 4 1.29 H,0, 30% 2
BaA 4 0.23 Fenton ) FeSO, 0.5 mol/L 0.4
CHR 4 0.14
— 0.4
BbF 5 0.21
BkF 5 0.05 (1) 0.4 mol/L 1
BaP 5 0.11 (1.5) 0.4 mol/L 1.5
TcedP 6 0. 06
) 0.4 mol/L 2
DahA 6 0.01
BghiP 6 0.03 1 mol/L 2
) FeSO, 0.5 mol/L 0.2
1.2 — 0. 04
15 5 1 mol/L 3
3 ( 12 3) FeSO, 0.5 mol/L 0.3
PAHs B 006
1) 3 2 1.3
20 g 250 mL 2g 10 mL
( I h 2 mL
100 mL) 0.5 mL 1 mL
13
5 mL
20 mL mL 300 r/min 1 h
1 mL 1 mL

2 h
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; Fenton PAHs
; Fenton 28% . Fenton
PAHs ;
PAHs 1.0 mmol/g « Fenton
2.0 mmol/g 1.0 mmol/g Fenton
1.5 mmol/g Fenton 1.5 mmol/g 2.0 mmol/g
1.0 mmol/g 1.5 mmol/g PAHs
22 % PAHs
240% ; 2.0 mmol/g
3 2-~3 ). 4-~6 ) PAHs D /9%
Table 3 Rate of LMW PAHs HMW PAHs and total PAHs removed by different chemical oxidants/%
PAHs PAHs PAHs
H,0,(1) 33 d 63 bed 33 d
H,0,(1.5) 14 e 39 of 15 e
H,0,(2) 53 ¢ 76 abed 53 ¢
Fenton (1) 40 cd 54 cde 41 cd
Fenton (1.5) 51 ¢ 65bed 51 ¢
Fenton 2) 38 cd 53 de 39 cd
Fenton (1) 35 cde 2 g 34 cde
Fenton (1.5) 77 b 20fg 76 b
Fenton ) 80 ab 56¢de 80 ab
) 94 ab 83 ab 94 a
(1.5) 96 a 79 abc 96 a
) 97 a 74 abed 96 a
O] 92 ab 70 abed 92 ab
3) 81 ab 0.0 g 79 ab
4) 92 ab 90 a 92 ab
1) (p <0.05)
(2 ~3 )PAHs Fenton
PAHs PAHs PAHs PAHs
(4 ~6 )PAHs
PAHs Fenton N
Fenton PAHs PAHs N
PAHs 20% 13%
Fenton N PAHs
PAHs PAHs PAHs 93%
PAHs 4 mmol/g PAHs 7% ;
1.0 mmol/g 2.0 PAHs 90%
mmol/g PAHs PAHs 9% .
75 % Fenton Fenton PAHs 75%
Fenton PAHs 20% 3
65% PAHs . Fenton
2.3 PAHs 35% ~50% 40%
~60% PAHs
N N 11% ~ 48%
2 PAHs 80% .
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