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Abstract: Polychlorinated biphenyls ( PCBs) were measured in house dust from an e-waste site and urban site in the Pearl River

1 .
with an average

Delta southern China. The PCB concentrations in house dust at the e-waste site ranged from 12. 4 to 87 765 ng*g~
of 10 167 ng*g™". There was no significant difference in the PCB concentrations between indoor and outdoor dust. The PCB homologue
pattern was dominated by tri— penta— hexa— and tetra-CBs which was not similar to that in Chinese technical PCB product. There
was also no significant difference in the PCB compositions between indoor and outdoor dust. PCB sources in house dust at the e-waste
site were apportioned by chemical mass balance ( CMB) model. The results showed that the PCBs were derived primarily from Aroclor
1262 (36.7%) Aroclor 1254 (26.7%) Aroclor 1242 (21.4%) and Aroclor 1248 (18.5%) . The daily exposure doses were 42
17 and 2.9 ng+( kged) ~' for toddlers children/adolescents and adults in the e-waste area respectively. Risk assessment indicated
that the hazard quotients were higher than 1 for toddlers and children/adolescents indicating adverse effects for them. The lifetime
average excess carcinogenic risk for population in the e-waste area was 4. 5 x 10> within the acceptable range of U. S. Environmental
Protection Agency. The mean concentrations of PCBs in house dust in Guangzhou was 48.7 ngeg™'. The low PCB level is consistent
with the fact that technical PCBs were not widely used in China in the past. The risks of exposure to PCBs via house dust in Guangzhou
are very low.

Key words: polychlorinated biphenyls ( PCBs) ; house dust; e-waste; source; risk assessment

80% : 2014-01-03; : 2014-02-22
: ( 41273115 41230639
41073078)
( . . ) : (1986 ~)

E-mail: zzc006749@ 163. com

E-mail: chenshejun@ gig. ac. cn



3067

( polychlorinated biphenyls PCBs)

N ~

PCBs PCBs
2001 { POPs »
. PCBs
34
5
PCBs o8
PCBs 1965 ~ 1974
1 t . Zhang 10
PCBs PCBs
( )
PCBs "
( PBDEs)
12
13
PCBs . 14
PCBs Tue 13
PCBs
PCBs
PCBs
o PCBs
PCBs
PCBs
PCBs
1
1.1
17
2006 10
2007 10
100 km®. N
N 170

n =24) ( N n=15).
(n=25).
1.2
PCBs AccuStandards
. 450C
1.3
200
( 1:1)
48 h; 1 ~2 mL.
80 mL
( 1:1) 1 mL
1.8 mL
200 plL.
17 .
1.4
102 PCBs .
(6890-5975B GC-EI-
MS)  PCBs DB-5MS( 60 m x
0.25 mm i. d. 0.25 pm film thickness; J&W
Scientific Folsom CA) .
1 pL. N
290. 250  290°C
1.50 mLemin~". ; 120C 6
°C *min ' 180°C 1 °C *min "' 240C
6 °C *min ' 290°C 17 min.
1.5
PCBs
1. ADD ng-(kged) ™!
(HOQ)
HQ = ADD/RID (1)
RfD (R)



35

3068
(100 ) (75 a) LADD SF
mg*(kged) ' " e PCBs
oy ! o] !
R = LADD x SF (2) (ngeg 7)1 IngR (grd™) EF
LADD < € X IngR X EF x ED (3) (dwa™) ED (a) BW
- BW x LT (kg) LT (d).
1 PCBs
Table 1 ~ Parameters applied in the health risk assessment for human PCBs exposure via house dust
c/ngeg™! 10 167( ) 45027( 95 )
RID/pg*( kged) ! Aroclor 1254: 0.02  Aroclor 1016: 0. 07 18
SF/ mg-(kged) =" ! 2( ) 17
IngR /mge+d ! 2000 ) 50( ) 12
EF/dea”! 365 17
ED/a 75 17
BW /kg 12( ) 30( ) 70( ) 19
LT/(d) 75 ax 365 dea”! =27375 17
PCBs
2 -1 15
(4.8 ~320 ngeg™ )
2.1 .
PCBs ( 220 ngeg') . (110 ngeg™") .
12.4 ~ 87765 ngeg™ 10 167 (290 ngeg™') . (67
ngeg™' ( 1). PCBs ngeg ") PCBs
(13157 ng*g™") (9269 ngeg™") PCBs
PCBs (P=0.419 Mann- 2
Whitney Rank Sum ). 13 B PCBs
PCBs ( dI-PCBs) 6 (PCB77. 105. 118, 156, 170
PCBs 180) .
0 (  TEQ ) nd~0.56 ngeg”'
PCBs 0.10 ngeg™~'. dI-PCBs
( S ) 109
PCBs
10% | Y
PCBs
. T 100 T T
PCBs (nd) ~187 ng*g™" & oo L J_
1 4
48.7 ngeg PCBs &
20 | +
3 . PCBs é
[ 4
10" i
100 L I 1
PCBs . HIL(EN) HIL(ES) T~M
" PCBs 1 PCBs
PCBs ( 1.0 ~ Fig. 1 Total concentrations of PCBs in house dust
1 1 ' of the e-waste site and Guangzhou
1972 ngeg™) 127 ngeg
PCBs 2 2.2
. PCBs 2 PCBs

3.5.6.4 PCBs



8 3069
PCBs PCBs
( 3.4.2.5 PCBs )
PCBs 0 . EPA
PCBs EPA-CMBS. 2
(P> 0.411) 7 PCBs PCBs . PCBs
(PCB28. 52. 101, 118, 138, 153  180) Frame Aroclor
( 2 (P> 0.214) ( 3) Aroclor  PCBs
( ) CMB
PCBs Aroclor 1242, Aroclor 1248, Aroclor 1254  Aroclor
Aroclor Aroclor 1262
1242, Aroclor 1254 Aroclor PCBs Aroclor 1262(36.7% =+
*.03 PCBs  17.8%) Aroclor 1254(26.7% +17.4%)
PCBs ( PCBs Aroclor 1242 Aroclor 1248 21. 4%
60%) . 3 +19.0% 18.5% +15.1%.
PCBs PCBs Aroclor 1262
PCBs PCBs Aroclor 1260 Aroclor 1242 Aroclor 1232
PCBs Aroclor 1016 PCBs
PCBs
60
mm Col2
50 |- = Col4 A A
40 |
% 01 PCBs . Zhang "
S PCBs
20 PCBs
1o I PCBs
EL PCBs Aroclor 1254 *
' Tri Tetra  Ppenta  Hexa  Hepta
2.3
PCBs
< N .
-
. EPA
PCBs
PCBs .
PCB28 PCB52 PCBI101 PCB118 PCB138 PCB153 PCB180 (0 5.3 ) . / .
2 PCBs 42, 17 2.9
Fig. 2 PCB composition patterns in indoor and ng-( kged) -1 (0.5~15 )

outdoor dust at the e-waste site

( CMB)

25

N . CMB

( 200



3070 35
10 14
s | N 12 - Al1242
10 - Al
d§ [ 8
L 6L _
"Lk ] HHHHH m H |
0 HHHHH HHHHHHHH HHHHHH H HHH g_:u DH |:| DDI:I D nO0oofn |:||:| 11 111
30 12
25 21260 10| e Al1248
© 20 |- 8 o o
K] 15+ 61 M
F 10| H 4L H
5+ Y |-
0 | I Y | I \r—1|_| |_| I|_||—||_| L1 1 1 0 \ﬁH H Hl_l HHH |_||_|H|_||_|H HH Ol 1o/l el
30 14
95 b A1232 12t Al254
< 20f 10
El; 15 z:
5F L
0 Lo mﬂ Hﬂﬂﬂﬂml‘lﬂﬂﬂl - cres Loy le o || L1 g - o H ] H’_\Hﬂ HH H |_| |HH|H
20 O 50
16 - M - Al1016 a0 L A1262
§ 12k 1 30t
s s H 20 |
4 10 |-
0_ HH HHH\IHI—H_M—\I\V—\ ] Y I O | 0 1 111 Il | I 1 I Il HHIHH -
3 PCBs Aroclor 1016 Aroclor 1232,
Aroclor 1242, Aroclor 1248. Aroclor1254. Aroclor1262 PCBs
Fig. 3 PCB congener patterns in house dust at the e-waste site and Aroclorl016
Aroclor 1232 Aroclor 1242 Aroclor 1248  Aroclor 1254 and Aroclor 1262
mg*d ' 50 mged ")
169. 68 7 ng(kged) '( 2). PCBs
1 PCBs 2x107"
8.2 ng*d™’ 4.1 nged™! 0.06 ~
0. 68 ng*( kged) '
1/2( 100 mged™") . EPA PCBs PCBs
Aroclor 1254 Aroclor 1016 RfDs ' .
26.7%  PCBs
Aroclor 1254 Aroclor 1242. Aroclor PCBs
1232 Aroclor 1016 Aroclor 1016(21.4%) PCBs
Aroclor 1254 Aroclor 1016
( HQ) 4.1. 1.6 ( PBDESs)
0.2( 2). / HQ PCBs PBDEs( HQ <3
1 PCBs x107%)
A) /
PCBs
Aroclor 1262.
EPA N / PCBs
SF ) 1.1.0.4  0.05 ng(kged) .
4.5x107° EPA
(107° ~107%) HQ  0.001 ~0. 03 3x1077.



3071
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Table 2 Average daily doses carcinogenic risks

N

and noncarcinogenic risks of oral exposure to PCBs via house dust ingestion at the e-waste site
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