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Homologues Levels and Distribution Pattern of Polychlorinated Biphenyls in

Typical Capacitor Contaminated Soil

LIU Jie, LI Xiao-dong” , ZHAO Zhong-hua, QI Zhi-fu, CHEN Tong, YAN Jian-hua
(State Key Laboratory of Clean Energy Utilization , Zhejiang University , Hangzhou 310027, China)
Abstract: The homologues levels, distribution characteristics and TEQ of 209 PCBs in soil collected around 3 storage sites of PCB-

containing wastes were investigated. The PCBs contents and environmental risk were evaluated to provide a scientific basis for site
remediation of PCBs contaminated soil. Totally 12 soil samples were collected from 3 PCB-contaminated sites. The analysis results
showed that the PCB-concentration in Soil A was 1705.0 pg-g™' +424.3 pg-g~' (n=4), higher than Soil B (233.0 pg-g~' +80.0
pgeg™,n=4) and Soil C (225.7 pgrg™' +90.2 pg-g™', n =4), indicating the soil was heavily polluted by PCBs.
Trichlorobiphenyl and Tetrachlorobiphenyl dominated the homologues of PCBs. The mass fraction of chlorine in Soil A, Soil B and Soil
Cwas 43.7% +1.0% , 45.5% +0.5% and 44.9% +0.3% , respectively, which was similar as Aroclor1242 and 1#PCB insulating
oil. There was an obvious linear correlation between indicator PCBs and total PCBs (R* =0.998) , so indicator PCBs can be used to
estimate the level of total PCBs. PCB77, PCB105, PCB118 were predominant in doxin-like PCBs, accounting for 89.5% +4.0% in
total. The TEQ levels of the soil samples (in WHO-TEQ) were 3. 56-63. 55 ng+g ™', which demonstrated a high environmental risk in
the area. PCB28/31, PCB33/20, PCB66/80, PCB70, PCB32 and PCB18 were the main PCBs isomers. Compared with other results,
the local soil was heavily contaminated by PCBs and the surroundings were under a relatively high risk of environmental contamination.

Key words :PCBs; soil remediation; concentration levels; distribution pattern; toxic equivalent quantity
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Table 1 ~ Physical and chemical properties of soil samples

WH Soil A Soil B Soil C
[ b g+ i+ Wi+
K/ % 12.2 15.7 15.2

RH/grem ™3 1.65 1.34 1.29
HHL & w/ % 3.02 2.46 4. 66
pH 6.83 6. 81 7.02
/g om 3 2.80 2.34 2.45
FLBRR/ % 40.9 42.6 47.3
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Fig. 1 Levels of PCBs in different soil samples
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Fig. 2 Linear correlation between ndl-PCBs and total PCBs
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Table 2 Contents of ndl-PCBs in soil samples/pg-g ™!
TiH Al A2 A3 A4 Bl B2 B3 B4 cl 2 3 c4
PCRB28 285.83  330.35 471.82 310.99  20.36  60.89  26.83  29.92  17.28  50.30  33.20  46.70
PCB52 23.58  38.91  47.09 27.19  3.29 8.31 4. 40 4.52 2.34 7.11 3.78 8.40
PCB101 4.36 8.62 8.58 5.22 1.74 2.66 1.71 1.53 0.98 2.22 1.42 2.28
PCBI153 0.70 1.14 0.97 0. 65 0.37 0.40 0.34 0.30 0.18 0.33 0.19 0.33
PCBI138 0.97 1.28 1.21 0.78  0.42 0.50 0.38 0.36 0.23 0.33 0.20 0.36
PCB180 0. 98 0.49 0.42 0.31 0.23 0.31 0.25 0.27 0. 14 0.21 0.12 0.16
SR 316.43  380.80 530.10 345.14  26.42  73.07  33.91  36.89 21.16  60.49  38.90 58.23
2.3 Y T 2 A IOR S TR A2 B9 B dI-PCBs & & B, 8 5 44,24

3 WoRT5 Y LA S 12 R i 2K
62 ( dioxin-like PCBs, dI-PCBs) B9 7 & /K F. 15 L

wgeg™', C3 M9 M dI-PCBs 7 B B K, A 4.57

ngeg™'. Soil At dI-PCBs 77k 35.0 pgeg™' =



3460 AN 5%

8.0 pg-g ™", di e PCBs AU LLBI A 1.98% +0.52% ;
Soil B 1 dI-PCBs &~ 9.5 pg-g™' +2.5 ng-g™',
i & PCBs F LI 4. 25% +0.06% 5 Soil C i dl-
PCBs 5N 6.6 pg-g™' +2.2 pg-g™', i B PCBs
A LB A 3.05% +£0.25% (E3). K4 Bs 155
13 dI-PCBs [/] & ) 73 A 1 &L, 3 Fh - 2 L)
PCB77 . PCB105 } PCBIL18 N ¥, =F Z Al dl-
PCBs 117 89.5% +4.0% ,53CHK[ 17, 18] X LA A%
Pt XI5 G TR BTSSR — 3, R W] L3 PCBs
A S s S R AR HL 2 B A8 2 R 1) — IR

P Soil A Soil B Soil C
L]
g st
=
33 Ll
a4l n
4
b
47 L] L]
A 3+ L]
o . .
=~ n
=
2 [ L n
1 i L i L i L i i 1 i i i
Al A2 A3 A4 Bl B2 B3 B4 C1 C2 C3 C4
TR

E 3 dI-PCBs (52 PCBs HILL BI R HIES G

Fig. 3 DI-PCBs Ratio and average values in soil samples
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Table 3 Contents of dl-PCBs in soil samples/pg-g "~

1

WH Al A2 A3 A4 Bl B3 B4 Cl C2 C3 C4

PCB81 1.77 1.25 0.99 0.39 0.18 0.29 0.19 0.18 0.10 0.12 0.07 0.10
PCB77 8.74 17.12 16. 90 9.75 3.11 3.52 2.93 1.88 1.53 2.64 1.43 2.57
PCBI123 0.37 0.49 0. 47 0.30 0.13 0.13 0.08 0.08 0. 06 0.10 0. 05 0.08
PCB118 6.36 12. 19 12. 57 7.00 3.00 3.80 2. 64 2.01 1.33 2.65 1.43 2.71
PCB114 1.02 1.13 1. 06 0.61 0.29 0.37 0.27 0.22 0.14 0.25 0.13 0.23
PCB105 5. 64 11. 06 11.08 6.83 3.09 3.21 2.64 1.97 1. 50 2.49 1.29 2.40
PCB126 0.57 0.21 0.13 0.09 0.07 0.11 0. 05 0.09 0. 04 0. 06 0.03 0.03
PCB167 0.32 0.16 0.11 0.10 0. 05 0. 08 0. 06 0.07 0.02 0. 05 0.03 0.03
PCB156 0.71 0.37 0.29 0.21 0.14 0.18 0.13 0.15 0. 08 0.10 0. 06 0.08
PCB157 0.30 0.13 0.09 0.07 0. 05 0. 06 0. 05 0. 06 0.03 0. 04 0.02 0.03
PCB169 0.17 0. 04 0.01 0.02 0.01 0.02 0.01 0.02 0.01 0.01 0.01 0. 00
PCB189 0.45 0.11 0. 06 0.07 0. 04 0.08 0. 06 0.09 0. 04 0.04 0.03 0.02
pEvill 26.41 44.24 43.76 25.44 10. 18 11.85 9.10 6.83 4.87 8.55 4.57 8.27
TEQ/ng-g~' 63.55 25.13 16. 55 11.42 7.91 12. 06 6.17 10. 16 4.99 6.45 3.56 3.98
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