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Characterization and Health Risks of PCDD/Fs, 'PCBs,_and PCNs in:the Soil
| .‘ L il . ‘..lin
Around a Typwal Secondary Co per Smelter /€y
HUJi- cheng - WU Jing' | XU Chen-yang'’] JIN Jun1 it ‘ =
(1. College of Llfe and Environmental Science/, Mmzu Umvelslty of China, Bel]mg 1@6081 Chlna 2. Beijing Engineering Resear(h
Centet of Food Env1r0nment and Public Health Bel]lng '{00081 China)

Abstpact "The (onceiltranons of PCDD/Fs, PGBs, “and PCN% in_the soil samples around a typical ssecondary copper smelter were

detern‘nnea simultaneously and then the impactiof the’shelter oq_lhe surrounding environment and the health risks of workers in the study
area wefe analyzed and evaluated. PCDD/F, PCB, and PEN concentrations were in the range of 17.2-370, 1.20-14.2, and 70.9-950
pgrg™" in'the soil around the smelter, respectively. High concentrations of PCDD/Fs and PCNs were observed at the sample sites close to
the secoﬁdary copper smelter ( <300 m) , and their concentrations exponentially decreased with an increase in distance from the smelter.
The results of the source analysis showed that the secondary copper smelter had a significant impact on the PCDD/Fs and PCNs content
and congener profiles of the soil within 300 m of its surroundings. In addition, the PCDD/Fs pollution in the surrounding soil may also
have been affected by the historical use of pentachlorophenol or sodium pentachlorophenol in addition to the secondary copper smelter.
The health risk assessment results showed that the non-carcinogenic and carcinogenic risks of workers exposed to PCDD/Fs, PCBs, and
PCNs in the surrounding soil were within acceptable levels, and that oral ingestion was the main exposure route. Although the health risk
assessment only considered the exposure of workers to these pollutants in an outdoor environment during working hours, the carcinogenic
risk values of the two soil samples had reached 0. 47 x 10 ™% and 0. 15 x 10 ~® ( threshold value 10 ~®) | so they should attract our attention.
PCDD/Fs had the highest contribution rate (96% ) to the total carcinogenic risk (PCDD/Fs + PCBs + PCNs) , and they were the dioxins
that need to be the primary concern and control in the study area.

Key words: polychlorinated dibenzo-p-dioxins ( PCDDs ) ; polychlorinated dibenzofurans ( PCDFs ) ; polychlorinated naphthalenes
(PCNs) ; secondary copper smelting; soil; health risk assessment
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1.3 {0
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[18]. PCDD/Fs. PCNs Fll PCBs [ 4% 25 418 ] DB-
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ey FHR R [F “ ‘ J
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PCBs A RRIRIE S 120°C, BT min; 30C - in A 150°C , (45 1/ming 2.5°C ol BHEBOOT  (1HF 1 min 4,
3 WAL Yy 80°C , 1852 it 200C tin -1 T+ 3 180°C , (145 4 win; 2 5 -}ninj;.'.-*ﬁﬁ 280°C ; 10°C - min | JF 5~
. - - e o

BeNs A 7 ¥

Al .

-

| 290°C,R¥FS5 min |

1.4 ) R S5 TRE ~ y

SR 2R B i SR ) B AE 2/
[l 7 ik PEDDZFs |, PEBs 1 PCNs [ s M Hy B
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1.5 Fdlioth ik
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1 1
. 3
(VF * PEF) (3)
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e K PE A2
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no-CR,,, Z 7 WP e A 22 0 R SR 1 A 2 X i 1Y) ABS/ WA F K 0.03
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S8 Y B fE
AT¢p/d SRR (B0 25 550
EF/d-a”! AR TR 250
ED/a R 25
ET/h-h~! H B fE 4 % 8/24
AT, cp/d SR i (AR 20 9125
BW/kg NEy “sq__
IRS/mg-d ! IR 100
SA/cm? FIEFH 3527
AF/mg-cm 2 ; EZHXXTi%E’J;EW%%& 0.12
.-"“ ; ,- =
2.1 ﬁi’fﬂ{n ﬁfffﬂj_ii;% eE PCDD/Fs PCBs il
PCNs 1% K- 5514 (F |

FRBtoyE WHO, 2005 % l’iégﬁlﬁﬁfr%

PCDD/FS il PCBs I#% ﬁ M ( toxie equlvalency; =

TEQ) & , R HH Noma %! 45y PCN %ﬁi*ﬁﬁl?

2378-TCDD 1y # P #5115 PCNs (1) TEQ. M
A Pl FA A R i HERE R 17 B
2378 i HUfC PCDD/Fs BAMRFN 12 Ff 2 — g 42 PCB
(dI-PCBs) B A 5 & 5t 35 F 4 512517.2; 47370
pgrg” (VI 97. 8 pgeg” )ﬁ120~Mbpggl
(FIE 4. 97 pgeg ™) 4 PCDD/Fs PCBs [ WIHO-
TEQ dAE‘?’rjlﬁlﬁo 42'~9.92 pe-d- (ffpifjfg:
2.12 pg-g] ) 75 Fh PCNs ﬁﬁiuaiﬁilﬁﬁ 70. 9
~950 pgly’ R i 19955~ ) , TEQ 5 F i
0.009 ~0/276 pg- ¢! COP-491 0. 048 peee=t) T
BFFE LA 5 AR AR AP L PCDD/Fs, PCBs Fil
PCNs 15 EVE 75 5t 0 BRI ik 0 440 0P8 i
sk PCDD/Fs il PCBs [l WHO-TEQ it 75 5t
SR 2 ~ 38 ff%; PCNs i TEQ S 215 Stk 4 ~
112 1.

x4 BEMAET BihtiE] PCDD/Fs,PCBs 1 PCNs B & 2R #H X 45E L8/ pg-g !
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