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Characteristics of Dioxin-Like Polychlorinated Biphenyls Contamination in Soils

of Gudao Region in Dongying

WANG Deng-ge' , CUI Zhao-jie', FU Xiao-wen', YIN Yong-quan', XU Hong-yu’

(1. School of Environmental Science and Engineering, Shandong University, Ji'nan 250100, China; 2. Ji'nan Environmental
Protection Monitoring Station, Ji'nan 250014, China)

Abstract: To investigate pollution characteristics of dioxin-like polychlorinated biphenyls ( DL-PCBs) in Gudao Region, Dongying
City, twenty surface soil samples were collected in April, 2011. The DL-PCBs in soil samples were determined by Soxhelt extraction-
Florisil purification-Gas Chromatography ( GC ) -Electron Capture Detector( ECD). The concentration of DL-PCBs in surface soils ranged
from 1.4 pg-kg™'to 7.4 ug-kg™', with the mean concentration of (3.5 +1.7) pg-kg™'. The total TEQ level was between 1.2
ng-kg 'and 31. 8 ng-kg™', and the mean TEQ was 5.4 ng-kg™', which exceeded the Canadian soil environment quality guidelines
(4.0 ng-kg™"). The congener profiles of DL-PCBs were similar among sites. Tetra-CB and penta-CB were the major homologues in all
soil samples, together accounting for more than 80% of the total DL-PCBs. The level of DL-PCBs exhibited a decreasing trend with the
increasing distance from the Gudao town to the suburb, which could be attributed to the chemical plants around the town. The
correlation analysis showed that the concentration of DL-PCBs was positively correlated with the organic matter content and clay particle
content (R* were 0. 732 and 0. 687, separately, P <0.01) , but negatively correlated with the sand particle content (R*> = - 0. 438, P
<0.05).

Key words : dioxin-like polychlorinated biphenyls ( DL-PCBs) ; Gudao Region; soil; characteristic; ecological risk
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1

Table 1  Concentrations of DL-PCBs congeners in surface soil samples of Gudao Region/pg-kg~
SKHEEL  PCB8I PCB77  PCB118  PCBI23  PCB114  PCBI05S  PCBI26  PCB167  PCBIS6  PCB157  PCBI69  PCBI89 ZDPCBS
1 2.3 2.7 L2 7.9x10722.2x107 ' 1.2x1072  nd”  2.4x107" 1.0x10722.8x10726.8x10732.0x10"%2 6.9
2 1.2 1.0 L6  42x10721.5x107' 1.2x10721.6x10"21.6x10""  nd  2.1x10727.0x10738.5x1073 4.2
3 1.8 1.4 L2 55%x10726.0x107" 1.4x10722.4x1072 1.5x107 1 1.6x10722.5x10726.6x107% 7.2x10"2 5.4
4 9.4x10722.7x1072 1.4 3.4x107255%x10721.7x10"21.6x10°2 1.4 x10"! nd  7.8x1073 nd 1.1x1072 1.8
5 7.0x10722.5x1072 1.6 1.2x107'L7x107'1.8x10721.9x10"2 1.3x10712.9x10722.6x10"2 1.8 x10"23.5x10> 2.2
6 1.5x107'3.8x10729.5x107"3.4x10726.1x10721.8x10"2 1.2x10727.8x107253x10726.1x107>  nd nd 1.4
7 22x1071'3.4x1072 1.2 4.8x10729.8x10721.2x10721.7x10729.0x10723.9x107*6.6x10™*> nd  1.6x107%2 138
8 41x107'4.5x1072 L4  42x10721.1x107' 1.4%x10729.2x10722.1x10"! nd  4.8x107? nd  2.9x107% 2.4
9 22x107'2.1x107" L7 3.1x10721.8x107'7.0x10734.7x10725.1x10726.0x10"2 nd  3.1x10732.0x10"% 2.5
10 46x107'2.6x107" 1.0 1.7x10721.1x107'6.4x10726.8x10722.6x10"' 1.6 x10°24.7x10">2 nd  3.7x107°2 2.4
11 26 7.1x107" L5 8.2x10721L.8x107' 1.2x10722.5x1072 1.3x107' 2.0x1072 1.6 x10 2 nd  5.4x107% 5.3
12 43  7.6x107" L8  6.6x10722.1x107'8.8x10722.9x10°2 1.4x10"1 5. 1x10732.2x10"2 .7x10"2 1.1x10"2 7.4
13 7.2x107'5.2x107" 1.1 2.4x10722.5x10712.1x10722.6x10729.3x10729.8 x10 3 .6 x10722.2x10723.7x10"> 2.8

14 88x10722.4x107% 1.7
15 51x107'6.2x1072 1.9
16 L1 L4x107' L3
17 L5 Lé6xlo™' 1.3
18 1.5x107'4.0x107% 1.4

1L2x107 1 1.2x1071 3. 1x1072 1.8 x10 72 1.3x1071 3.2x10722.6 x10"2  nd nd 2.3
LOx107 " L1x107"2.1x10725.2x1072 1.7x10712.2x10 72 2.6 x10 ™2 nd
3.4x10 2 L7x107 ' L7x10724.2x1072 1.5x1071 1.9x10723.7x10723.0x10 3 2.8 x10"2 3.0
1.8x10729.0x10 ' .6 x10723.7x10 2 1.6 x10 71 2.7x10722.9x10 2 1.0x10">  nd 4.1
2.9%x10728.8x10722.7x10727.3x10722.3x1071 7.3x10 3 4.1x10722.0x10722.7x10"2 2.1

2.4x1072 3.0

19 2.2 45x1072 L3 3.5x10721.7x107" nd  3.1x107' 1.4x107'6.6x10721.2x10 2 nd  6.9x107% 4.3
20 L8 3.2x1072 L6 6.6x10729.4x10724.8x10723.5x10"2 1.5x107 ' 2.0x10722.7x10724.1x10"2 nd 4.0
1)nd AAKEH

12 # DL-PCBs [f] &%, IR & A # PCB77 .
PCB81 il PCB118 & & %5 &1, “F- ¥ {E 47 514 0.4,
1.1 A1 1.4 wg-kg™'; PCB118 [1) 73 & 7F 12 s X K
SrERZE DG R R, X 5 PCB118 7E Tl /™ i
FEEREGA X £ T A5 Aroclor 1221 Fl
Aroclor 1242 H1 PCB77 . PCB81 Fl1 PCB118 & & 5
ARK B3, I, Aroclor 1221 1 Aroclor 1242 ]
it 5 1% b X DL-PCBs % IR A %, & &0
PCB156 . PCB157 . PCB169 . PCBI89 & fH & fik,
PHESMET 25 ng-kg ™", 50 RAE AT A I 3] e 2k
1 A G DL-PCBs [F] R4, R WITF5E X 4% H 58 PCBs

R R 22 F K. #5 R FE 58] DL-PCBs [F] &
YIALBCAREL (P 2) , 24 A DY GBS A T SRR 3
Fi#Z AL > PCBs 1 80% L L, T Al
LI 7 ELBIARAG. A S e R B
PERR B (25 [ A5 5t 5 PCBs AL RANTH ,
FEEIE A g v A T o R P ISR R A
(), T R A A Tl = o = SR A W Y PCBs 4
}:&L%J.

Pt Frame'® 438 , DL-PCBs 7E PCBs [ Tl 5
(Arclorl211 | 1231, 1242 1248, 1254, 1260) 1 Jif
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