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Abstract:The levels and congener patterns of 28 PCBs compounds were investigated in soil and dust fallout collected in a capacitor

storage site and an industrial brownfield, respectively in Sichuan Ziyang Locomotive Factory. The highest concentration of the total

PCBs( Z PCBs =227 502 ng-g~') was found in soil collected from the front gate( unsealed) of the capacitor storage tunnel. Very

high levels of Z PCBs , exceed 10 pg-g ™', were also found in the dust collected from the window sill of an iron foundry. There were
significant positive correlations( P <0.01) among PCB congener concentration in the storage site and the iron foundry samples. The
major contribution to the total content of PCBs in the high contaminated samples was tetrachlorinated biphenyls, followed by tri- and
penta-chlorinated biphenyls. Hexa- and higher chlorinated biphenyls contributed more to Z PCBs in the iron foundry than those in the
storage site. The total toxicity equivalents( TEQ) of 12 dioxin-like congeners varied in the range of 75.43-24 027 pg-g~' and were
much higher than those in soils of e-waste recycling sites. However, PCB126 contribute the most to the TEQ in most cases.
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Fig. 1 Sampling site of soil and dust fallout
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Table 2 Concentrations of PCBs in soil and dust/ng-g~

1

PCBs  CIAiMH 1% 25 35 45 5% 6% 7% 85 9% 105 115 12% 135
PCB8 2 366.81  3.17 13.98  0.60 0.61 0.46 38.28  131.05 251.76 0.58 0.50 0.49  1.03
PCBI18 3 1086.07 32.93 37.46  1.59 1.35 1.31 86.82 250.76 305.60 2.53  — — 0. 82
PCB28 3 43650.931094.96 3636.97 7.67 1.69 7.76 1114.76 1920.22 2516.11 13.19 18.78 23.69  7.13
PCB52 4 3495556 476.27  765.24  4.02 3.01 0.47 520.65 418.74 443.11 2.44 0.47 0.60  1.57
PCB44 4 36350.81 536.50  718.89  4.35 2.45 0.53 591.69 538.30 536.27 6.49 0.86 1.42  6.5]
PCB66 4 30408.93 1112.55 2044.63  9.86 5.37 0.73 2621.05 2400.92 2196.79 1.72 0.80 0.83  1.50
PCB8I1 4 952.81  14.07 13.59 — 0.91 0.43 59.60 75.79  50.78 0.50 1.03 1.98  0.69
PCB77 4  8604.34 106.86  108.12  2.56 1.82 2.07 789.73  774.42 805.86 4.34 4.94 1.1l 599
PCBI01 5 15017.67 144.71  233.70  1.69 0.82 0.75 429.27 32508 329.22 0.89 0.64 0.84  0.62
PCB118 5 754.33  5.91 10.81  0.86 0.88 0.89 113.94 32.30  38.86 1.54 0.77 0.80  0.84
PCB123 5 20946.77 129.03  220.65 3.28 1.91 1.01 1194.76 1010.65 1193.93 2.06 0.85 1.03  0.75
PCB114 5 1036.75  8.67 11.68 0.8 1.14 2.03  59.69 52.41  65.26 1.19 1.00 0.93 1.03
PCBI153 5 16785.66 9592  133.48 3.07 1.84 1.33 1007.26  895.43 1022.31 0.93 1.39 1.21  0.95
PCB126 5 213.28  1.98 1.94  0.89 0.72 0.72 3830 22.50  28.60 0.81 0.73 0.74  0.73
PCB105 6 1047.91 13.24 43,93 1.19 1.67 1.18 53.72 22526 276.85 —  1.78 0.97  1.04
PCB138 6 8712.88 25.38 60.99 1.97 1.70 1.42 648.48  487.27 615.96 0.8 0.73 1.76  0.72
PCB128 6 854.30  7.69 7.91  0.95 1.87 5.04 58.89 77.82  99.62 1.66 522 2.30  3.93
PCB156 6 108524  5.21 431 0.84 1.16 0.77 36.74 99.48 161.46 1.86 2.53 1.36  1.15
PCBI57 6 167.42  2.66 1.41 — — 211 109.24 23.81  48.12 0.86 2.32 4.50 1.6l
PCB169 6 8.81  15.30 6.18 0.93 1.66 2.53 13.52 10.96  33.56  0.66 1.25 1.03  0.30
PCB187 7 902.23  2.45 10.93  0.95 1.00 0.59 8.01  101.91 13599  —  0.74 0.87  0.77
PCB180 7 1824.32 538 9.67 1.38 1.51 0.96 37.58  306.27 481.78 ~—  0.81 107  0.80
PCB170 7 1013.61  7.25 7.04 — — — 178.46  163.37 262.73  — — — —
PCB189 7 75.62 2.6l 2.49 — — — 1724 13.82  25.18 — — — —
PCB195 8 100.53  2.37 2.43 — — —  45.70 34.05  58.11 — — — —
PCB206 9 494.04  22.46 — — — — 250.06  302.55 431.61 — — — —
PCB209 10 84.47  4.08 — — — — 33.80 47.30  63.56 — — — —
> PCBs 227502.10 3879.62 8108.43 49.48 35.09 35.1210157.23 10742.45 12478.99 67.01 48.14 69.78  40.49
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Table 3 Pearson’s correlation coefficient matrix for PCB congeners
15 25 345 45 545 65 75 85 95 10 5 115 12 5
2% 08777
3% 0.797°F  0.940" ¢
445 0.858"" 0.956"* 0.858""
5% 0.688°"° 0.743"*  0.526° 0.860 "~
65 0.497"  0.557°" 0.778" " 0.484" 0. 127
7% 0.722°F 0.793"*  0.654*" 0.908" * 0.859"* 0.294
8% 0.771** 0.883°" 0.832° " 0.946" " 0.766" " 0.545" " 0.946" "
9% 0.778*" 0.864"" 0.874" " 0.905" " 0.658"" 0.670" " 0.877" " 0.980" "
105 0.689"" 0.516" 0.496 " 0.410 0.375 0.351 0. 164 0.258 0.305
1% 0.538" 0.606" " 0.821"" 0.515° 0. 100 0.965" " 0.297 0.559 " " 0.685" " 0.392
125 0.547* 0.619"" 0.845"" 0.513" 0. 088 0.951 " 0.260 0.532" 0.666" " 0.391 0.971" "
135 0.651°" 0.598"* 0.624"" 0.527" 0.307 0.652"* 0.332 0.488 " 0.543 " 0. 442 0.714"" 0.625"
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PR B d ™ () A AE AU AR 1 S5 R R TEQ {H
L3 E 7= PCBs 7= 5 B 1.96% (1 5 PCBs) Al
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F 25 Y ST LA 2008 4R A JE HE AR 1R v 2 R
J5AE MO = A2 PCBs 1 HEJEOT B, PCBs 4l & 0
7762. 62 kg. U DL iz B A7 s WL ) HLU2E 48 B AF & 200
Ho. B A% PCBs il & 10 kg A1 PCBs & &
99. 72% BEAT v ( LLE ;= 1 %5 PCBs 7 4 1F 5 b
W) % A7 S PCBs [ B ik 1 994. 4kg, 1 F
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F4 ALK R Z L5 K PCBs 7= i i 12 F 2% — 1% 5% PCBs (1)l #1215 (TEQ) ) /pg-g ™!
Table 4 Toxicity equivalent( TEQ) of 12 dioxin-like PCBs in soil and commercial PCB products/pg-g ™'

PCBs PCB81 PCB77  PCBI118 PCB123 PCB114 PCBI26 PCBI05 PCB167 PCB156 PCB157 PCB169 PCB189 TEQ SR
WHO
2005 0.0003 0.0001 0.00003 0.00003 0.00003 0.1 0.00003 0.00003 0.0005 0.00003 0.03 0.00003 [14]
TEF
15 285.84 860.43 22.63 628.40  31.10 21328.23 31.44  25.63 542.62 5.02 264.21 2.27 24 027. 83
25 4.22  10.69 0.18 3.87 0.26 198.47 0.40 0.23 2.61 0.08 459.14  0.08 680. 22
35 4.08  10.81 0.32 6.62 0.35 193.97 1.32 0.24 2.15 0.04 185.37  0.07 405. 35
45 0. 00 0.26 0.03 0.10 0.02 88.68 0.04 0.03 0.42 — 2.79 — 92.36
5% 0.27 0.18 0.03 0. 06 0.03 71.73  0.05 0.01 0.58 — 4.98 — 77.92
65 0.13 0.21 0.03 0.03 0. 06 71.82 0.04 <0.001 0.39 0.01 7.59 — 80.29
75 17.88  78.97 3.42  35.84 1.79  3830.18 1.61 1.77 18. 37 3.28 405.57 0.52 4399.19 AW
8 5 22.74 77. 44 0.97 30. 32 1.57 2249.83 6.76 2.33 49.74 0.71 328.89  0.41 2771.72
9% 15.23  80.359 1.17  35.82 1.96  2859.90 8.31 2.99 80.73 1.44 1006.85 0.76 4095.74
10 5 0.15 0.43 0.05 0. 06 0.04 81.41 <0.001 0.93 0.03 19.79 — 102. 89
1145 0.31 0.49 0.02 0.03 0.03 73.28 0.01 0.02 0.13 0.01 3.75 — 78. 06
12 %5 0.59 0.11 0.02 0.03 0.03 73.70 0.03 — 0.68 0.01 3.09 — 78.31
13 %5 0.21 0. 60 0.03 0.02 0.03 73.02 0.03 0.01 0.57 <0.001 0.90 — 75.43
EE,¥1\7:1& 0.93 0.31 0. 06 0.10 0.07 <0.001 0.18 0.06  <0.001 <0.001 22.50 0.06 24.28 [15]
P IX
i 4

7.04 2.37 1.59 1. 16 1.50 47.00 0.71 0.03 <0.001 <0.001 677.10 0.21 738.71
£
BT <0.001 <0.001 <0.001 <0.001 <O0.001 0.14 <0.001 <0.001 0.01 <0.001 0.02 <0.001 0.17 [11]
%¥lﬁt& 0.01 0.15 0.32 0.01 0.01 12.57 0.11 0.02 0.70 0.01 0.18 <0.001 14.08 [16]
P X
WL 4 1 14 0.13 7.79 0.24 0.12 14.51 1.34 <0.001 <0.001 <0.001 <0.001 0.01 24.27 [17]
Wi 5% 2% <0.001  0.01 0.04 <0.001 <0.001 <0.001<0.001 <0.001 <0.001 <0.001 <0.001<0.001 0.05
WA 1.86 0.25 1.98 0.08 0.03 12.97 0.43 <0.001 0.01 <0.001 0.27 0.04 17.92
Witk 0.06 0.34 1.49 0.05 0.02 16.65 0.21  <0.001 0.06 <0.001 0.29 <0.001 19.18
WivLH 1 <0.001 <0.001 0.09 <0.001  0.01 1.61 0.04 0.06 0.20 <0.001 16.69 <0.001 18.71
;;;Z’Z 0.26 0.48 0.12 0.03 0.19 <0.001 0.05 0.01 0.38 0.02 5.55 0.01 7.09 [18]
;gl‘f 0.71 2.52 0.94 <0.001 0.02 48.70 0.56 0.02 0. 47 0.01 0.03 <0.001 53.98 [19]
:g‘sl 5 — 209.80 — 0.08 — 1.000.00 14.46 — — — — — 1224.34 [20]
Ili_g(lfB:Z 5 — 14.90 — 1.79 — 2090. 00 195. 87 — 5.90 — — — 2308. 46
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