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Abstract: In order to understand the source and distribution characteristics of dioxin and heavy metals in surface soils around the
municipal solid waste incineration plant, three waste incineration plants in the Chengdu area were selected as research objects,
17kinds of Polychlorinated dibenzo-p-dioxins and dibenzofurans (PCDD/Fs) and 1lheavy metals in the surrounding soil were
monitored. The concentrations range of 0.25~0.75ng I-TEQ/kg for PCDD/Fs and 0.23~580.57mg/kg for heavy metals in the soil
samples were determined, respectively. The contribution rate of toxic equivalent concentration of Polychlorinated
dibenzofuran( PCDFs) in the soil around the three waste incineration plants was above Polychlorinated dibenzodioxins (PCDDs), the
average contribution rate of PCDFs to toxic equivalent concentration reached 55 %;Cd, Hg, Pb, Cu and Zn in soil samples had good
correlations among each other. Hg, Pb and Zn had good correlations with some PCDFs. The correlation coefficients (r) were 0.792,
0.760 and 0.788, and the corresponding p values were 0.034, 0.047 and 0.035respectively. Therefore Hg, Pb and Zn were classified
as the same cluster, which can be used as heavy metal tracers to characterize the source of PCDFs.
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Table 2 Mass concentration(ng/kg) and toxic equivalent concentration (ng I-TEQ/kg) of PCDD/Fs in the surface soil around the

studied incineration plants

5 Al B ) T Byt
S1 S2 S3 S4 S5 S6 S7
2,3,7,8-TeCDD 0.25 0.20 0.30 0.15 0.15 0.30 0.05 0.05~0.3 0.20
1,2,3,7,8-PeCDD 0.72 0.54 0.61 0.15 0.30 0.20 0.10 0.1~0.72 0.37
1,2,3,4,7,8-HxCDD 1.50 1.00 1.00 0.90 0.40 1.20 0.10 0.1~1.50 0.87
1,2,3,6,7,8-HxCDD 1.00 0.50 1.00 0.25 0.30 0.50 0.05 0.05~1.0 0.51
1,2,3,7,8,9-HxCDD 1.50 1.00 1.00 0.30 1.00 0.50 0.10 0.1~1.50 0.77
1,2,3,4,6,7,8-HpCDD 7.10 13.00 14.00 3.30 2.90 1.10 0.66 0.66~14.0 6.01
OCDD 72.00 820.00 120.00 46.00 51.00 21.00 7.40 7.40~820 162.49
TeCDDs 26.00 22.00 48.00 22.00 67.00 5.40 1.10 1.1~67 27.36
PeCDDs 18.00 13.00 44.00 13.00 5.70 2.00 / 0~44 15.95
HxCDDs 23.00 13.00 58.00 11.00 6.60 4.00 0.26 0.26~58 16.55
HpCDDs 14.00 33.00 35.00 7.10 7.50 2.20 1.10 1.1~35 14.27
2,3,7,8-TeCDF 0.68 0.93 1.10 0.55 0.33 0.10 0.10 0.095~1.0 0.54
1,2,3,7,8-PeCDF 5.00 3.50 10.00 0.53 0.48 0.10 0.10 0.10~10.0 2.82
2,3,4,7,8-PeCDF 5.00 4.00 10.00 0.38 0.56 0.10 0.10 0.10~10.0 2.88
1,2,3,4,7,8-HxCDF 1.10 1.10 1.70 0.66 1.40 0.15 0.12 0.12~1.70 0.89
1,2,3,6,7,8-HxCDF 0.77 1.20 1.50 0.47 0.44 0.15 0.05 0.05~1.50 0.65
1,2,3,7,8,9-HxCDF 0.50 0.92 0.67 0.25 0.30 0.30 0.10 0.10~0.92 0.43
2,3,4,6,7,8-HxCDF 0.96 1.00 2.20 0.37 0.80 0.15 0.12 0.12~2.20 0.80
1,2,3,4,6,7,8-HpCDF 2.70 3.30 7.00 1.70 1.70 0.20 0.43 0.2~7.00 243
1,2,3,4,7,8,9-HpCDF 0.50 1.20 0.66 0.30 0.35 0.45 0.05 0.05~1.20 0.50
OCDF 1.40 4.70 8.70 1.50 1.00 0.50 0.15 0.15~8.70 2.56
TeCDFs 30.00 27.00 53.00 65.00 44.00 4.70 1.70 1.7~65 32.20
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S1 S2 S3 S4 S5 S6 S7
PeCDFs 13.00 14.00 33.00 10.00 11.00 / 0.33 0~33 13.56
HxCDFs 8.40 12.00 23.00 4.30 6.00 / 0.84 0~23 9.09
HpCDFs 4.10 5.60 9.30 2.50 2.80 / 0.43 0~9.3 4.12
>PCDDs 153.00 901.00 305.00 99.10 137.80 34.60 9.86 9.86~901 234.34
> PCDFs 56.90 63.30 127.00 83.30 64.80 5.20 3.45 3.45~127 57.71
> PCDFs/y PCDDs 0.37 0.07 0.42 0.84 0.47 0.15 0.35 0.07~0.84 0.38
>PCDD/Fs 210 964.3 432 182.4 202.6 39.8 13.31 13~964 292
YPCDD/Fs
4.30 4.40 7.50 0.92 1.20 0.80 0.25 0.25~7.50 2.77

(ng I-TEQ/kg)
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Table 3 Relative percentage of total toxic equivalent concentration of PCDD/Fs isomers in surface soil samples from surrounding

the studied incineration plants (%)

. A) B) C) )

S1 S2 S3 S4 S5 S6 S7
2,3,7,8-TeCDD 5.76 4.53 4.01 16.35 12.47 37.55 20.19 14.41
1,2,3,7,8-PeCDD 8.30 6.12 4.15 8.17 12.47 12.52 20.19 10.27
1,2,3,4,7,8-HxCDD 3.46 2.27 1.34 9.81 3.33 15.02 4.04 5.61
1,2,3,6,7,8-HxCDD 2.31 1.13 1.34 2.72 2.49 6.26 2.02 2.61
1,2,3,7,8,9-HxCDD 3.46 2.27 1.34 3.27 8.32 6.26 4.04 4.13
1,2,3,4,6,7,8-HpCDD 1.64 2.94 1.87 3.60 2.41 1.38 2.67 2.36
OCDD 1.66 18.57 1.61 5.01 4.24 2.63 2.99 5.24
2,3,7,8-TeCDF 1.57 2.11 1.47 5.99 2.74 1.25 3.84 2.71
1,2,3,7,8-PeCDF 5.76 4.08 6.69 2.94 2.00 0.63 2.02 3.45
2,3,4,7,8-PeCDF 57.64 45.30 66.91 20.71 23.28 6.26 20.19 34.33
1,2,3,4,7,8-HxCDF 2.54 2.49 2.28 7.19 11.64 1.88 4.85 4.69
1,2,3,6,7,8-HxCDF 1.78 2.72 2.01 5.12 3.66 1.88 2.02 2.74
1,2,3,7,8,9-HxCDF 1.15 2.08 0.90 2.72 2.49 3.75 4.04 245
2,3,4,6,7,8-HxCDF 2.21 2.27 2.94 4.03 6.65 1.88 4.85 3.55
1,2,3,4,6,7,8-HpCDF 0.62 0.75 0.94 1.85 1.41 0.25 1.74 1.08
1,2,3,4,7,8,9-HpCDF 0.12 0.27 0.09 0.33 0.29 0.56 0.20 0.27
OCDF 0.03 0.11 0.12 0.16 0.08 0.06 0.12 0.10
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Table 4  Concentrations of heavy metals in the surface soil around the studied incineration plants (mg/kg) and P;
KHE R Cd Hg Pb As Cu Cr Co Zn Ni Mn Sb
S1 0.394 0.235 31.6 7.52 35.7 82.5 154 132 40.5 501 0.765
S2 0.468 0.359 34 7.16 34.5 71.6 14.3 139 353 502 0.742
S3 0.364 0.335 40.8 7.46 61.5 86.2 15.6 163 35.7 394 0.916
S4 0.369 0.207 24.2 5.86 29.2 89 13.7 111 40.9 282 0.624
S5 0.442 0.272 38.4 8.67 40.4 90.1 16.4 146 45 506 0.811
S6 0.253 0.136 23.5 9.25 35.8 88.1 18.6 107 45.2 967 0.74
S7 0.273 0.079 19.2 153 29.8 72.4 16.5 105 459 912 1.39
Yl 0.253~0.468 0.079~0.359 19.2~40.8 5.86~15.3 29.2~61.5 71.6~90.1 13.7~18.6 105~163 35.3~45.9 282~967 0.624~1.39
A ) ATBIX S B! 0.13 0.03 25.90 10.20 27.50 75.20 14.80 78.20 35.90 542.00 0.75
B | AT LR TS B 0.12 0.03 22.90 12.15 26.20 81.30 15.20 76.70 37.80 694.00 0.84
C AT By S ™! 0.13 0.03 20.50 9.72 26.00 73.40 13.77 69.70 33.60 586.00 0.82
A &8 PiE 3.14 10.32 1.37 0.72 1.60 1.07 1.02 1.85 1.04 0.86 1.08
B )& PifH 2.96 6.83 1.25 0.65 1.34 1.10 1.07 1.58 1.16 0.84 0.86
CJ &8 Pifd 2.10 2.66 0.94 1.57 1.15 0.99 1.20 1.51 1.37 1.56 1.70
F£5 BB BELRETIEHESEREE Pearson HHEXFER
Table 5 Pearson’s correlation matrix of heavy metals in surface soil around the studied incineration plants
EeE Cd Hg Pb As Cu Cr Co Zn Ni Mn Sb
Cd 1.000
Hg 0.841* 1.000
Pb 0.714 0.885** 1.000
As -0.590 -0.701 —0.531 1.000
Cu 0.132 0.561 0.763* -0.253 1.000
Cr -0.058 0.029 0.248 -0.486 0.304 1.000
Co -0.655 -0.523 -0.220 0.508 0.090 0.201 1.000
Zn 0.658 0.870* 0.982%* -0.441 0.823* 0.143 -0.25 1.000
Ni -0.569 —-0.839* —0.587 0.616 -0.487 0.22 0.645 —0.643 1.000
Mn -0.733 -0.717 -0.589 0.772* -0.296 -0.291 0.834* -0.574 0.647 1.000
Sb -0.455 —-0.489 -0.325 0.929** -0.010 —0.546 0.29 —-0.186 0.351 0.538 1.000

HEAHE0.05 /KT B R FAHIE ¥+ E0.01 KT LB AR
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Table 6 Main component loading of heavy metals in the

surface soil around the studied incineration plants

T Ly
PC1 PC2 PC3
Cd -0.802 0.343 -0.135
Hg -0.686 0.674 -0.176
Pb -0.346 0.886 -0.212
As 0.590 -0.221 0.748
Cu 0.084 0.945 -0.092
Cr 0.300 0.184 -0.893
Co 0.936 0.083 0.008
Zn -0.348 0.926 -0.071
Ni 0.745 -0.478 -0.024
Mn 0.772 -0.285 0.406
Sb 0.413 0.002 0.852
FFIEAE 6.199 1.897 1.764
T3 ZETTHR (%) 56.352 17.244 16.033
ST TR (%) 56.352 73.596 89.629

M3 5 A%, 11 Phéx s oo 2 MIAEAE 6 418 3% 1
M Hg 5Cd . Pb5 Hg . CuyPb
Zn 5 Pb. Hg. Cu. Mn 5 As. Co & Sb 5 As.
4h4y Pifii,Hg « Cd Ml Zn /& 52 V5 YA 0B i) I
7, HX 3 P 4 JE A7 AE 3 E AT O, U W 32 21 3L [R)
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Fig.2 Pearson correlation between PCDD/Fs and heavy metals
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