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Abstract; In order to find out the concentration and pollution characteristics of polychlorinated biphenyls
(PCBs) in topsoil and agricultural products in irrigation district at the southeastern suburb of Beijing,
seven kinds of PCBs in 20 topsoil samples and 28 agricultural products samples in the irrigation district
were detected by gas chromatography-mass spectrometry ( GC — MS) in 2015. Results showed that the
total concentrations of PCBs in topsoil were ranged from ND (lower than the limits of detection) to
0.711 776 pwg/kg, with average concentration of 0. 43 pg/kg. The concentration of PCBs was increased
with the increase of sewage irrigation history. The concentrations of PCBs in topsoil were relatively lower
as compared with those in soil reported in other places. According to soil quality guidelines in Canada
and American researcher’ s risk assessment report, the concentrations of PCBs in topsoil did not pose a
threat to the surrounding ecological environment. The concentrations of PCBs in winter wheat, Chinese

spring onion, eggplant, pear, sweet potato and Chinese kale were lower than the detection limit. The
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concentrations of PCBs in summer maize grain, Chinese flowering cabbage, oil seed raped were 0. 17 ~
0.47 wg/kg, 1.63 wg/kg and 5.91 pg/kg, respectively. There was no significant difference for PCBs
concentrations in summer maize grain among regions with different sewage irrigation histories. The
concentrations of PCBs in agricultural products were relatively lower as compared with other studies.
According to the tolerable daily intake ( TDI) proposed by the U.S. Department of Health and Human
Services, the concentrations of PCBs in agricultural products were less than the corresponding reference
limit. For both soil and agricultural products, only the concentrations of 4 — PCB were higher than the
detection limit, so only 4 — PCB could be detected, 1 —=PCB ~ 3 —PCB and 5 —PCB ~ 7 — PCB could
not be detected. The carcinogenic risk of adult and child caused by PCBs were 8.49 x 10 ~" and 4. 66 x
10 7, respectively. The non-carcinogenic hazard index of PCBs for child and adult were 3. 88 x 10 ™' and
1.41 x 10", respectively. All of them were lower than the threshold values proposed by US EPA.
Dietary intake was the major route of human exposure, which accounted for 99. 79% ~99.95% of the

total carcinogenic risk and 99. 81% ~99.94% of the total non-carcinogenic hazard index, respectively.
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Fig. 1 Schematic diagram of study area
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Tab.2 Exposure parameters of health risk assessment
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Tab.3 Reference dose(R,,)and slope factor(S,) of PCBs
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Fig.2  Spatial distribution of PCBs in topsoil in

irrigation district
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Tab.4 Comparison of PCBs in soil from different regions

PCBs Jfi & H/ ( Mg'kg’I )
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WL B TR W A X 141 0.78 ~937.00 75.70 [10]
1 F5 Tl 56 i 350 5 11 27.7 ~219 83. 80
PR Tl 3 i 3 5 2 11 58.20 ~253.10 111. 00 [13]
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M AE Tl X 36 2 4 4 38 109. 64 [37]
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Fig.3 Content of PCBs in crops in irrigation district
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Tab.5 Comparison of PCBs in crops from different regions
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ARG 5 22 T B L LR R E A
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WEFE 3% PCBs % i 25 W] 434 55 35 U Iy s 4F FRAH
K LA BF X - vh PCBs SR 5 £ 25 Al B8 & 7 2
VGV AR K E R TR, A 7 b PCBs F2 225K
V5T 5 VWK AR S UTRE
2.4 ANfEfERRBKTEM

6 R T HEIX PCBs A A< fi B 300 XURS: FiT IR
B KBS (R AR 7 PCBs & B OHE X 318 o
US EPA # th AR BUE KU K F EFRN 1 x10 7%, —
T 332K R 1 x 107 s MAEBUR B HE AR BR T 1
B, A o A g 7 A

AW 5E N FL B B0 KRS 43 51 8. 49 x
10 7F14.66 x 1077 LT 1 x10°, i8] PCBs &

Xof N7 A B ) SO0 (B A 5 . BUm 8 STk LA
H—VEY) (B oK FNgE %) 3=, X AU i B Jr s 1
1) 50 AU 7 S NAF IXURS: Y B 451 43 531 R 99. 95 %
(BN F199.79% (JLE ) , v i i H— £ oK 1) 53
BR300 h 48.41% (J ) 1 41.14% (L) , il
i F - SR B 5T R o i D 51.54% (BN ) A
58.65% (JL#) .

AWFFE BN L EE E B0 XU 43901 28 1. 41 x
107 '#13.88 x 10 ', Bk T 1,168 PCBs AKX ABE 4R
W Sk A Al B0 i R e . AR BUR G STk ) AR
(EARFNERSE) Ay, HORF A A e T 3t s 174 3 20 XU
W o B AR XU 1) L 481 43 391 S 99. 94% () FiI
99.81% (JLZ) , Horprid &k F — K (9 53 mk % 43 51
48.41% (JEN) Fl 41, 15% (L) ik F—85 32 1) BTk
435 R 51.53% (RN ) 1 58. 66% (JLE) .
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Tab.6 Calculation results of carcinogenic risk of PCBs

R R R GAR o R Ak 0 KUK
53 AR BUITHR R/ % A BB TR %

B -1 1.61 x10 1 0.02 2.4x10°° 0.02

A-F K 4.11 x1077 48. 41 6.85 %1072 48. 41

H =% 3¢ 4.37 x10 77 51.54 7.29 x 10 72 51.53

A H-+ 4 2.89 x10°1° 0.03 6.01 x10°° 0.04
W — - ¢ 7.42x1071 0

/N 8.49 x 1077 100 1.41 x10 ! 100

Bz k-1 2.64 x1071° 0. 06 1.57 x10 ~* 0. 04

[EEEP S 1.92 x1077 41.14 1.60 x 10! 41.15

H % 3¢ 2.73 %1077 58.65 2.28 x10 7! 58. 66

L M-+ 6.73 x10°1° 0.15 5.61 x10~* 0.15
I 0 — 1 3¢ 3.46 x10° " 0

/N 4.66 x 107 100 3.88 x10 7! 100

3 & 1.63 pg/kg 5. 91 pe/kg, AR5 HE I s A BRI R

(1) W58 X X 3R )2 T3 PCBs i LK ND
(ETFHRHFR) 5] 0. 711 776 pe/ke, ¥I{H 0. 43 peg/kg, &
A b BT Py s A BRI TR 0 5 N AN S A
RAE, A WESE X 1 5 PCBs 5 8 4 T 3K 7K F- o
2275 PG R AR - 398 o i i A R 36 [ 2 R
A UBS P B 1, A F 5T R R R 3 3] PCBs §5
e HHA SRR /N T 10%

(2) RAERI AN FPRLAN 73 i — IR 3] -E
SRR B AR T 920 A6 PR, ARG 5 B R ORORF L
S0 A PCBs 24K 0.17 ~ 0.47 pg/kg.

E R E FORA R PCBs & 5 [ N AMNIE ST 45
FAH L, A 58 X AR 77 i PCBs & Ab T 3 Ik K F
H LT 56 B TAE K2 I w55 3 42t PCBs AH B %
HRAE .

(3) BT L 36 S0 KU 43 31 2 8. 49 x 10 7 Al
4.66 x 107, JE FOE RS 43 50k 1.41 x 10" F1 3. 88 x
10", (K F US EPA 4 1 i 1] 4% % /K F, 351 PCBs
AR N HE AR R ) BoE AR SR R E . BUE
£ 3 A AR U8 fa F sk DL H 1R (CEOR RS S%)
Ry 3 O N A i B T AR XU o A AT XU Y
LA 4350 K 99. 79% ~99. 95% F199. 81% ~99.94% |,

£ % X W

1  BREIVIK K, SWEETMAN A, PACYNA J M, et al. Towards a global historical emission inventory for selected PCB congeners—a
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