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Dietary Intake of PHAHs and Cancer Risk Evaluation for Residents Living in the

E-Waste Disassembly Sites
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Abstract: This study was conducted to estimate the lifetime average daily dose (LADDs) and the cumulative cancer risk of PBBs; PBDEs, and
PCBs for local residents living in four e-waste disassembly sites and a control site in the Zhejiang Province of China. A total of 191 food
samples Cincluding seven food groups and drinking water) were obtained, and the concentrations of the three PHAHs were measured by GC/MS
5975B. The estimated LADDs of PHAHs in the disassembly sites were approximately 2-3 times higher than those in the control site. Among
different food groups; LADDs of the three PHAHs through rice consumption accounted for more than 48% of the total cumulative dose. The
estimated cumulative cancer risk was 3.81 x 10™* for residents living in the disassembly sites, which was about two fold higher than those for
the people living in the control site (1.50 x 10™*). The results showed that rice consumption was the principal exposure pathway for the
intakes of PHAHs, dioxin-like PCBs were the major contributors for the cumulative cancer risks; which accounts for 45% of the total cancer
risks.
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7E 2007 4F 4 H, 75 b0 46710 1 B 5k R K
TS T BRI 175 DN EWFES: 38 (n = 22)
FEAFETT R B D A RE RN KL 0.5
ke)s HW(n = RIS (n = 6041 0.2 kgs FEKZ
0.5 kg: ACREMAFEELEE 2 4510, 20 0.2 kg TSRO FI
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IE A 3 AT S B WG ARAEAE — 20°C VKA .
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[ AT it 2894 VR T S BIE BB A 0 s 4% L IE
Chpt AN (3 1, AR OO VR B i 3R 2R IR AR I, i R
FUA 250 mL, ZEHUES 1] 24 h. WFHZKFE SR C g kE
AT E .

SRR B e AT Al R o RO, RERAE el
B EKIRIAT 5 g TL/KBRIREN, 1 ¢ /K 3.3% M %
TEHEIRS, 15 o BR A EE IR O i 2 20N 44 9% i 1% 1R
1,2 ¢ TIK 3.3% B EIGTERFN 5 g Jo7K i BRI .
P I0 T D 7 19 2 J2 24 A FAK IR 125 mlL
1ECHE, 125 mL S TR/ IE SR CL/OBEM, 5
A IVEBEAE 0.55 x 10° Pa F1 60°C IR 451 R e #%
WA 1 ~2 mL. FRIEH A 8 g HIRAVE IR (W 72
F£73 25 PBBs, PCBs 5 PBDEs, ' Ff /5 H 60 mL 1EC.
Feveit 2 SR 417, 100 mL 1F Ot : S
(98 :2, PRFLL ) 1) 7S G 5 711) 0 it AR SR 2 R 22 IRk
K5y, Feda T 100 mL 1E G % F 42090+ 10,
PRFRLE D (VR A i e Mot 22 VLI R R 20 73 OB I %
Y03 oy AR GR & XA 100 pl F T F— 22 A
I3
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AR SR T A3 Tk R O 5K B Al

He, TH9 1.5 mL/min, ZEFE R 1 L. BUHE S5 B A
K70 eV, & 1 U A 1R B 3 ) ok 230°C
300°C . PBBs 1 PCBs 73 #7 ¥ €4 3% 41 4 30m DB-5MS
(0.25 mm i.d., 0.25 pm film thickness, J & W
Scientific, Folsom, CA, USA).90°CiR®H 2 min, UL 4
°Comin” ' HJIEFTF 4 250°C, AR5 LA 25 °Comin~'
TN 250°CTF A 300°C 5 B 5 min.

PBDEs 73 T I 43544 15 m DB-5MS (0.25 mm
i.d.» 0.1 pm film thickness, J & W Scientific, Folsom,
CA> USA).90°CHRE 2 min, LA 10 °C *min~" [P & T
£ 250°C, R JE LL 15 Comin™' B Z M 250°C T+ &
300°C 15 ¥ 8 min.
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fifii& PBBs+PBDEs F1 PCBs 15T ity 71 () &, 7 ik
50% HIFE S S Y PHAHS B, 6HRE S RS 047 3847 ¢
T HT(SPSS, ver. 11.5).
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PBDE209 (1] CSF 4 7 x 107*; JF W& 95 28 PCBs 1)
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Table 1  LADDs for residents in the control site of Zhejiang, China/mg* (kg*d) ~!

153 BRI fiB GRS KiR P i1 ] WA bel) > LADD
RY 2000 225 5 310 13 ) 43 10 -

PBBs 0.31x1077  1.54x1077  0.11x1077  8.56x1077  0.34x10™7  1.45x1077  1.37x1077  0.41x10"7 1.41x10°°
PBDE209 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.

JE RS2 PCBs 321x107%  1.04x107°  0.07x107°  14.86x107° 1.98x107°  8.23x10°°  1.01x10"®  0.24x107° 2.74x10°°
THESK PCBSTEQ  2.14x107"2 42.14x107'2 4.29x107"2 269.39x 1072 28.57x 1072 119.29x10"2 60.71x10""2 22.86x10"'2 5.49x 101

D RHARCD, HH:ED=30 a, BW=60 kg, LT=700: N.A.: HFRG 40K HFE S < 509% B8R H: 2) ZHRICHE8], T IF

%2 BFHRFRXEROESEAHTHREANE /mg (kged) !

Table 2 LADDs for residents in the e-waste disassembly site of Zhejiang, China/mg* (kg*d) ™!
EELY K B3 EEN KAR My 1A A WA > LADD
IR 2000 25 5 310 13 4 43 10 -
PBBs 0.67x1077  0.16x107¢  0.25x1077  1.62x107%  0.64x1077  0.57x10°¢  0.20x107®  0.49x10-7 2.75x10~¢
PBDE209 N.A. N.A. N.A. N.A. N.A. N.A. 0.62x10°7  0.56x10"7 1.18x 107
JEZWEBE PCBs 378x107%  1.91x107%  0.95x1077  52.21x107%  2.88x107° 14.17x107°®  1.11x10"®  0.47x107° 7.29x10°°
TIEFKPCBSTEQ  0.68x 1070 1.26x107°  0.35x107"  7.14x107°  0.37x107°  3.27x107'°  0.91x107'°  0.37x107" 14.04x 107"
#3 MNBRXERBEERKEITM
Table 3 Cancer risk calculation for residents in the control site of Zhejiang; China
5y WIEHENTY ok s X% Kix % e il w14 e
/mg* (kged) ™!

PBBs 8.9 2.73%x1077 13.67x10°7 0.95x10°7 76.22x1077 3.05x1077 12.91x1077 12.21x10"7 3.69x10°7  1.25x107°
PBDE209 7x107* N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.
PFoIERRPCBs 2 0.07  2.25x107% 2.08x107° 0.14x107° 29.72x107° 3.95x107° 16.46x107° 2.03x107® 0.47x107¢ 5.48x107°
TIEBE PCBSTEQ  1.5x10°  3.21x1077 63.21x1077 6.43x10°7 403.93x 107 42.86x 107 178.93x10°7 91.07x10"7 34.29x 107 8.24x10°°
SRR 1.50x 10~*

D FERERHEIN 7 2 MICR091: 20 MBS = LADD x AR N 1 3) 4 “HEYER PCBs 7E W) h REIE AR I 7 2, EUCH K 8 0.0705 1

4) BRI = KBS ppp, + KB pppimge + PB4 nse e pons + Risk —m 38 poperg » * 4R
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Table 4  Cancer risk calculation for residents in the e-waste disassembly site of Zhejiang, China

e EALESE

15944 K ik GES KR A A A A A2
/mg* Ckged) ™!

PBBs 8.9 0.60x107° 1.38x107° 0.22x107° 14.43x107° 0.57x107° 5.08x10°° 1.81x107° 0.44x10°° 2.45x107°

PBDE209 7x10~* N.A. N.A. N.A. N.A. N.A. N.A. 0.44x107° 0.39x10°° 0.83x10°1°

PETHERRPCBs 2; 0.07  2.65x107% 3.83x107° 0.19x107° 104.42x107° 5.76x107¢ 28.35x107° 2.21x107° 0.94x10°® 14.57x107°

TUEBER PCBSTEQ  1.5x10°  1.02x107° 1.89x 1075 0.05x1075 10.71x107° 0.56x1075 4.91x 1075 1.37x107° 0.56x10"5 21.06x 103

SRS 3.81x107*
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21.06 x 1077, JE = WEIESE PCBs Ji i KB N 14.57
x 107, PBBs i XU {E 4 2.45 x 107, PBDE209 1]
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Fig.1 Percentage of cancer risk for PHAHs
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R 11 =5 25 Y4 5 . PBDE209 5% X bl T AR A H
S XUSHE R 0, ZEHRAR X AN 0.1% , 1% L4 5
ULHH F PBDE209 5 1 1) g A JXU S AH 45 55 . 3 A X
Jiit BRI B D N IR XU (3,81 x 107 ) A& % X
(1.50x 107*) 1) 2 % 2, Ui B el T o 7 7 30 1) 4 it
PRI X B 5 e ) O 4 fE 3 B 24 3 s R 5 4k
e e .
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AR PR Fe i KU A2 1E 5 KU 7K 171 % 100 1R 3 15 %2
TR DX AR BE 42T 171 x 100 (19 1E 55 RS 7K
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IR R e hE RS T RE 22 0y T ASHIE ST B PR AN AL B
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