REIRERSE 2010,30(4): 433~441 China Environmental Science

FEBERIMREH S [RERENARRE TG

Zs AR RO L R ST 2 D R P (1 i RS Ak TR B R
595 L 5 HET TN, G 2004445 2. GRS EREE 15402 T RR2E B, gt 2k TS0, i 2004445 3.0p [ F}
22l 1 M LR AL 2RS0T, A HLHER AL 22 [ 5 T S0 3 ) 4% 1 510640)

FEE: 2008 4E 11 H~2009 4 6 HLIR G0 4 MR T R b X JE [RESREE = P AP 2 R 2 SR (PCBs) [ I BE I ST R W R A
FRENKAET PCBs P EERTHEERMKE, M E/KAH PCBs & RIUM K AEE. oA 5 WA 5 YPCBs iRk BESE 4
1.0x10°~1.97x10°pg/g, %41 N 1n.d.~1.96x10%pg/g. b Ah, 83k A HH 27 16 4 A1 S 50 AR A i A B, D1 FH i S T VA 98506 PCBs A4
AR R R 3%, BB AR N T AR T S 0 ] B RS B0 2 X PCBs 2R 801 56 R i KA 4l 5 AL AR IR 212 vh PCBs 4S8
PRI RO RO AR ON T S, X)L RO R AN K42 N B PCBs I H B FE A0 2.657x10°~1.078%10%pg/d Al
1.328x10%~ 5.392x10°pg/d.

KBEIR: RIS KA EWARNE; WNEE: R

FESES: X503.1 XERFRIRAS: A XEHS: 1000-6923(2010)04-0433-09

Polychlorinated biphenyls in indoor and outdoor dust of Shanghai and exposure assessment of them to human. LI
Chen', YU Ying-xin'", ZHANG Dong-ping', FENG Jia-liang', WU Ming-hong®, SHENG Guo-ying'?, FU Jia-mo'*
(1.Institute of Environmental Pollution and Health, School of Environmental and Chemical Engineering, Shanghai
University, Shanghai 200444, China; 2.Shanghai Applied Radiation Institute, School of Environmental and Chemical
Engineering, Shanghai University, Shanghai 200444, China; 3.State Key Laboratory of Organic Geochemistry,
Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, China). China Environmental
Science, 2010,30(4): 433~441

Abstract: Seasonal concentrations of polychlorinated biphenyls (PCBs) in indoor and outdoor dust in Shanghai during the
period from November 2008 to June 2009 were determined. Concentrations of PCBs in indoor dust in the spring and
winter were higher than those in summer and autumn. However, the opposite profiles were found in outdoor dust. The
total concentrations of PCBs in individual samples ranged from 1.0x10° to 1.97x10°pg/g and from n.d. to 1.96x10%pg/g
for indoor and outdoor dust samples, respectively. In addition, the factors affecting the bioaccessibility of PCBs in dust,
which included bile content, ratios of liquid to dust, incubation time and concentrations of PCBs, were investigated with
response surface methodology using an in vitro test that simulated the human gastrointestinal digestion. The results
showed that bile content played the most important role among the factors. On the basis of the concentrations and
bioaccessibility of PCBs, and the amount of ingested dust, human intakes of PCBs via dust ingestion were estimated as
2.657x10°~1.078x10*pg/d and 1.328x10°~5.329x10°pg/d for children and adults, respectively.
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Table 2 PCBs concentrations in indoor and outdoor dust from some areas in the world (ng/g)
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Table 3 ANOVA analysis of RSM model

e FEC CFO7R B 77 F{E PAH
et -29.3 457959 14  327.11 26.18 <0.0001
A-/NGEACITE] 2,67 56.64 1 56.64 4.53  0.0502
B-HYT¥RE 1481 399274 1 3992.74 319.60 <0.0001
C-i [ Lt 0.16 35841 1 35841 28.69 <0.0001
D-/5 g -041  2.80 1 280 022 0.6428
AB 0.03  0.10 1 0.10 0.01 0.9317
AC 0.00024 0.01 1 0.01 0 09798
AD -0.022 2.63 1 263 021 0.6529
BC -0.0048 2.07 1 207 0.17 0.6899
BD -0.0556 11.15 1 11.15  0.89 0.3597
CD 0.00384 59.05 1  59.05 4.73 0.0461
A? -0.158 8.48 1 848 0.68 0.4229
B? -049 3366 1 3366 269 01215
c? -0.0006 6150 1  61.50 4.92 0.0423
D? 0.002  1.05 1 1.05  0.08 0.7758
B2 - 18739 15 1249 - -
A - 17355 10 1736 627 0.0280
aliiR 7= - 1384 5 2.77 - -
gl - 476698 29 - - -

W LLSEE EPA Tk I s A L3 H
BEAIR & 50,100me/d* 5. Ba f5 KB M 5 /)
L5390 LA 1 THT 7275 380 1 B R AE. 63.0%, 55 /ME
3.3%T1 4.

g8 R W AR ZE AN R N TRE I 5 R A 2%
KK 4), KAEIAMR)) LA A I8 H 2% 55 540 )
h2.657%10°~1.078x10%pg/d F11.328x10%~5.392x
10°pg/d. B Z i R A K2 PCBs [T 3 H %
PR AESMAEEL A KA+ PCBs )
SPY) H S R B, ) L AT H R R B
L F 1.078% 10*pg/d.

x4 AFBANIKL A PCBs B HREE(pg/d)
Table 4 Human daily intake of PCBs via dust ingestion

(pg/d)
i JA JLIE

BME RKMH AME S BOKME

FEPALE 12.4 237 24.8 473.9
HETBIME 257.9 4923.8 515.8 9847.6

Sl AT 7.6 145.6 15.3 291.3
BV HE 132.8 2435.9 265.7 5071.9
HE=L AT 14.7 281.3 29.5 562.6
KM 187.6 35822 3753 7164.4
A Z= il 20.6 393.4 41.2 786.9
X2 HE 282.4 5391.6 564.8 10783.2

FEHALE 13.4 255.6 26.8 511.2
R ME 215.2 4108.4 430.4 8216.8

2.3 ANEZREEITHE
ANTRL N REARE RSN AR 2 (R AR N AN [ 40 55 [
EPA 3" s A (>21 2)FLIE(1~7 %) P4 H
BN BRI 50,100me/d, ) LB RE RN KA
()5 N e R B 400mg/d. 17 6 S 60 )L
FOR UL, AN TR B D AT o RN L
/R AT R IA 25~60g/d. 2 1B 35 Y Wy AE
AR AE 44T 2% 0 e e AR AR N 1R
KA E AP PR KR PCBs (I AAE
S H 5% 75 B (ADD, i S0 R
ADI=10°C-m-Ba (3)
(H:ADI b PCBs X HEEAN &, pg/d;C KA
H1 PCBs WAL, pg/gsm AKAEHEEA R, mg/d A

55 H A 1 DX AH PLE (FR 5), A0 M % 5 5 11 44
ik, X PCBs Wf AR B iR 5k
DXAH Y, m T A R X 25 EE R A K242 HERA
1 m(mg/d) M A R AN [R], B X E IR
SR AR PCBs 1% 5 2 S oL FE AR 24P,

WA R S T G N AR B VT A (1)
BRl ¥, F TR R 7 AR SI2 56 30 5 FE I FE 0, B e
KRR 7 e Z ARV R PSR 100%
SKPAG PR AE T 2 il 75 Yo 1) AR B 75 75 e
YIAE N AR i b AT AR R R I i b A
B A /N W AL, 3 2 i A R S ) e K 40 ) U
S e R N AR 1) B K AR A A5 DT T AR FH A
A S0 A NAR T IR 58, VP TS G AR
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6 DR 38 T JEL Y19 5 55 AR s e 1) A AT bk
7 A 5 U A AN [RTRE 5 38 5 SR FH AR [ 1) 40
A sy iU 2 AR SR ST TR (R AT R,
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x5 HAFMWXKLEPPCBsIAKARES
Table 5 Human daily intake of PCBs via dust ingestion in

the world
A P
A A m(mg/d) Ba(%)
(ng/d)  (ng/d)
SN 50 63 0.26 4.11
A .
JLIE 100 63 0.51 8.2
S [BUN 20 100 4 44
JLIE 50 100 10 11
i) JEN 20 100 0.95 23
JLE 50 100 24 5.6
3N 20 100 5.2 5.8
IEN
JLIE 50 100 13 15
g 2401 JEN 20 100 0.91 13
T L 50 100 23 33

Ha AW

3 #ig
3.1 LXK EZEHNIKAEH X PCBs WKEZTE

Fl ol 1.0x10°~1.97x10°pg/g, & 4 K 22 1 ¥ PCBs
W Bl h n.d~1.96x10%pg/g. %5 N A Ik 2k
PCBs WENMAAEN ER EEENKD

Y. PCBs & w il HB ML 5, B4 KL
1Y PCBs & i IR 4 iy S AR Sl R
) S R [F R P B 5 = AR A R T
% N4 PCBs HAG AN K YA.

3.2 PCBs VA ABMEEBILMET A
3.3%~63.0% A0 T3 5« 95 [l LRI/ N i 3 A4 s )
T S0 6. B Y 6 PCBs 7 B W (1 2E 0 3 1
85 A FH P A HE R S>3 ] L > /0N i 7 A B

[, Gk BE X A= 0 S S AN K

3.3 AFJLEMRNETHEAKE N PCBs
H 2 5% 520 5l 2.657x10°~1.078%10%pg/d Al
1.328%10°~5.392x10°pg/d, 7 th: 5L 3 [l P #H % 4%
L) LEAY H R R RS =l EA K
b PCBs (1735 H % 85 e B (R, I A 2=l
KR R PCBs (P14 H 2 55 B
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