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Abstract; Toxic pollutants will be introduced into the atmosphere and cause environmental pollution during the e-
waste dismantling processes. To get a better understanding of the impact of e-waste dismantling and metal recycling

activities on the air quality of the local and surrounding areas of the e-waste dismantling area, gaseous and particu-
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late samples were collected in the atmosphere around the Fengjiang metal-recycling industrial park and in the urban
area in Taizhou of China to investigate the concentrations, homologous compositions and gas/particle partitioning of
polychlorinated dibenzo-p-dioxins/dibenzofurans (PCDD/Fs) and polybrominated dibenzo-p-dioxins/dibenzofurans
(PBDD/Fs). Potential sources of the atmospheric dioxins were investigated through correlation analysis. The
average concentrations of 2,3,7,8-PCDD/Fs and 2,3,7,8-PBDD/Fs near the industrial park during the winter sam-
pling period were 212.2 pg-m™ and 17.6 pg-m~, and 84.5 pg-m™ and 5.4 pg-m™ during the summer period, re-
spectively, which were significantly higher than those at the control site in the urban area. Being in the downwind
direction of the e-waste dismantling area during the summer sampling period, the urban area was influenced by the
pollutants from the dismantling activities and thus showed higher dioxin concentrations during the summer period
than that during the winter sampling period. Correlation analysis showed that the concentrations of dioxins were
significantly correlated with those of PBDEs, CI" and quaterphenyl, indicating that burning of plastic materials was
the main source of airborne dioxins near the e-waste dismantling area. Preliminary inhalation risk assessment
showed that the total dioxins intake doses of the residents near the e-waste dismantling area at Fengjiang town of
Taizhou far exceeded the tolerable daily intake limit (1~4 pg W-TEQ-kg™ -d™") suggested by WHO. The results of

this study provided basic data for the regulation of e-waste dismantling and metal-recycling activities.
Keywords: PCDD/Fs; PBDD/Fs; e-waste dismantling; Taizhou
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T BT e,

JERIRIFARIX A LQ ﬂﬂé Y-S ﬂﬂ;ﬁlaﬂ 23,7,
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pg W-TEQ-m”; LQ &ZRAEH A KA 2,3,7,8,-PC-
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Table 1 Concentrations of 2,3,7,8-PCDD/Fs in the atmosphere of FJ (Fengjiang) and LQ (Lugiao) (pg-m™)

FI E%

FJ summer

FJ &%

FJ winter

LQ X%

LQ summer

LQ &%
LQ winter

2378-TCDD
12378-PeCDD
123478-HxCDD
123678-HxCDD
123789-HxCDD
1234678-HpCDD
0OCDD
2378-TCDF
12378-PeCDF
23478-PeCDF
123478-HxCDF
123678-HxCDF
234678-HxCDF
123789-HxCDF
1234678-HpCDF
1234789-HpCDF
OCDF
3. .,PCDD/Fs
W-TEQ (PCDD/Fs)

0.10 (0.028~0.19)
0.72 (0.23~1.3)
0.75 (0.16~1.3)
1.5 (043~2.4)
0.98 (029~1.5)
77 23~114)
9.5 (3.0~13.0)
23 (0.68~4.3)
2.7 (0.78~4.6)

44 (13~83)
52 (13~89)
45 (1.1~82)
64 (18~114)
1.9 (0.44~33)
203 (5.1~35.0)
3.1 (0.61~52)
125 3.0~17.8)
845 (22.5~138.1)
49 (14~838)

0.32 (0.16~0.51)
1.77 (0.94~2.7)
1.6 (0.84~2.4)
29 (13~5.1)
2.0 (0.87~3.2)
147 (7.1~23.9)

21.1 (10.6~34.8)
8.7 (4.7~15.6)
9.6 (4.6~22.8)
12.4 (6.6~20.5)
14.1 (7.4~32.6)
108 (59~18.9)
13.8 (7.8~19.6)
5.1 (29~10.9)

454 (26.1~77.0)
7.7 (3.9~16.5)

403 (19.0~78.8)

212.2 (110.8~386.0)

12.7 (6.8~-22.1)

0.058 (0.045~0.071)

031 (0.30~0.32)
022 (021~023)
0.58 (0.52~0.65)
040 (0.37~043)
2.8 (24~32)
35(3.1~3.8)
1.1 (0.71~14)
1.1 (0.88~1.4)
1.7 (13~2.1)
1.8 (14~22)
1.6 (12~2.0)
23 (1.7~28)
0.70 (0.54~0.86)
6.6 (5.0~823)
1.1 (0.73~1.4)
46 (32~6.0)
304 (25.3~35.5)
19 (1.6~22)

0.015 (0.0018~0.030)

0.14 (0.029~0.23)
0.098 (0.020~0.20)
0.16 (0.037~0.25)
0.11 (0.017~0.19)
071 (0.17~1.1)
13 (048~19)
031 (0.079~0.49)
0.43 (0.093~0.69)
0.67 (0.15~0.99)
0.60 (0.15~0.99)
0.54 (0.11~0.91)
0.62 (0.14~0.93)
0.17 (0.038~0.24)
1.8 (038~2.7)
0.27 (0.055~0.40)
12 (0.54~18)
9.1 25~135)
0.66 (0.15-1.0)

K2 IETMBFASH 2,3,7,8-PBDD/Fs B4R E (pg-m?)

Table 2 Concentrations of 2,3,7,8-PBDD/Fs in the atmosphere of FJ and LQ (pg-m™)
FI % FJ &% LQ B % LQ&Z
FJ summer FJ winter LQ summer LQ winter
2378-TBDD 0.068 (0.018~0.096) 0.20 (0.092~0.38) 0.027 (0.0094~0.044) 0.0077 (0~0.013)
12378-PeBDD 0.10 (0.027~0.17) 0.12 (0.062~0.20) 0.044 (0.043~0.044) 0.023 (0.014~0.051)

123478/123678-HxBDD
123789-HxBDD
2378-TBDF
12378-PeBDF
23478-PeBDF
3 .PBDD/Fs
W-TEQ (PBDD/Fs)

0.054 (0~0.16)
0.043 (0~0.13)
28 (14~3.9)
12 (0.89~1.5)
1.1 (0.70~1.5)
54 (3.0~7.5)
0.66 (0.20~1.2)

0.20 (0.040~0.64)
0.059 (0.019~0.13)
10.5 (4.5~24.2)
35 (1.8~6.5)
3.1 (15~5.9)
17.6 (8.0~37.4)
24 (1.1~49)

0.017 (0.017~0.017)

0.010 (0~0.020)
1.0 (039~1.7)
042 (0.17~0.67)
045 (024~0.67)
2.0 (0.89~3.1)
033 (0.17~048)

0.023 (0~0.052)
0.017 (0~0.058)
040 (044~1.1)
027 (0.13~0.38)
027 (0.16~0.41)
13 (0.79~2.1)
0.19 (0.13~0.32)
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55 2 39

FINICSCEE < BT BERAR AR T 15 M QAR RS JBE R 2L Bl ) 52 ) 335

M B B S/ o BE R ASORL AR - 4
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Hrh FAL A 2 Hr k& Y78 08 AR A<
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m?), B K, 5 B &Y e AR iRz <k P
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logK,= m, logP)+ b,

FJ #l LQ 4 & 2= %A1 (8] PCDD/Fs (1) log K,
5 log P Z [ #8477 B 4 19 A DG % (3R 3), Ui W
PCDD/Fs f /[ Blik 8 T PR, LQ £4ZFXR
AT log K, 5 log P HAHOGPERS 22 A] A 5 ok A2
BRA G, B RFEWIE FI A LQ AE 5 ) m (HY
Hzil-1,7% W] PCDD/Fs 78 J0 k7 9 v DLW B A ok
F 5 A Z=REEWE] B A1 LQ 943 BE AL A 4 W i
FR DX, LQ AU 4 (e W WS FH Ry =, B D0 Ay W%
LT e TR (=

5 PCDD/Fs # It , PBDD/Fs H.A %5 & i 43 T i
AR LM, — A5 & T PBDD/Fs (L&)
FELUBURLSAEAE, FT FI LQ ¥R355 K< PBDD/Fs
HEAE B LIRS £, H i T PBDD/Fs B 2
SRR BEARARG A=/ L ) Bl T i B ) A2 Ak -
NS

3 iFi2( Discussion)
3.1 %0 PCDD/Fs 1 PBDD/Fs A &
FJ Fll LQ RAE A 2,3,7,8,-PCDD/Fs #¢ B 4 L4
7, FI 2 ZE R 1R] e B2 BT T XX BELEL(LQ)IY
21 % HZERAE A R] FI VR B & LQ 19 2.5 %, FJ
A 48 = 1Y 2.3,7.8,-PCDD/Fs ¥ 15 1 43 J 54 |1 i
TGN 2 M PREE 25 S b —RETE Y 2R
SRR A, HA AT B B FI KA
TREROREAEH B R TE XA

®3 ZE®mEHAT PCDD/Fs i log K, 5 log P EJ3S#
Table 3 Regression results between logK, and log P

of PCDD/Fs in winter and summer

0% &%
Summer Winter
FJ LQ FJ LQ
m, -0.96 -1.11 -0.89 -0.55
b, -7.74 -8.94 -6.78 -4.42
R 0.988 0.982 0.892 0.711

BHAGAME, A H B SRR, IR
J2 e BE R R, T Y W) R R T A 2 U E 4
R IRAJE S BB, V5 P b BUs R 22, i LQ
SR RAE IRV B v T4 2R AR D 1) 2 e 4% T 0
T4 8 1A Bl DX Az 14 35 Y W ok %A T X 25 R
TSI A 2R 25 5 BN B 2R = U]
JZARE N, LQ Ab T FI R R (& 1), % B FI 1975
Yl 25 BEAA 1) T XA %, AT 3E I LQ SRAE 1Y
TWEBCHR B IR /N 2 A SR AT R B 2 1 5 i A
ZEMNBATE IR, LQ 2 F FI 1 KU, FI 75
JudE L EGE LQ RAE AT, L LQ SRAE S KA
S S R e NG i P (B R B R RS
., WL, & Z R LQ By —WEIT MR B I 25 /)N
T FI ULHA S A A 15 sh et FI 24 28 S A R
HRIFEIR 0 2 2R AFEIA ] FT A LQ Z B4 /MY
WREE 25 U0 FI A R 45 SRR A X B AR T IX 1 23
JRH A TR RS

FJ SR AE U 4 F2 R A ] 2,3,7,8,-PCDD/
Fs 5 2,3,7,8,-PBDD/Fs )ik & LU E 435 4 15.6 Al
12.1,LQ RAE S 4351k 15.2 F1 7.0, 2 A RAkE
BZRE A A TR I e B L AR — B &
ZERE A B 22 51, i — 25 00 B 2R B FI AT LQ
TSR YRARARL , T AL ZRIT 2 AR A RE Y
HIFEATR

53R I — A F AR TR A - AR B
AH(2,3,7,8,-PCDD/Fs 1 PBDD/Fs F 751 24 fa v &
3510 0.91 ~48.9 pg W-TEQ-m™ Fll 1.62 ~ 104 pg
W-TEQ-m™)" | W VT. i 37 I H At DX 114 W vfe
A%, o2 PBDD/Fs 35 M XY 1 vk B LL 5l
XA — R g%, B4, FI A LQ KA H 2,3,7,8.-
PBDD/Fs 1% J5t e i B2 A8 1 Y i v FE AR I S /N T 2,
3,7,8,-PCDD/Fs, iX 5 )7 ZR Sl oL F B e 4 i 1X 2,3,
7,8,-PBDD/Fs > 2.3,7,8,-PCDD/Fs [ /3 A frfE*1 4
B AR[E . Han S8 1055 2 B W 7T 1l X KA
PBDESs 175§ /K- i I8 T AR Sl b X, 130 B
2 AN T B R A X 22 ) ik B 5 2 0 25
5 b L 3 28 B R O U AN TR
B R AR R TH R 28 A R R B A
B ER AR IH 2 A4S AL 2815 %
3.2 PCDD/Fs Hl PBDD/Fs A5 HR 1T

MEEVT FI AT LQ KA+ PCDD/Fs 1 PBDD/Fs
Bk V8, 43 # T PCDD/Fs il PBDD/Fs 5 K< A H:
s Gy 41 £y 4n 22 YR Bk 2K fik (PBDESs) DA K i br 25
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CI'P [R] DU (quaterpheny )™ g AH S, 45 5 WL 3%
4, FJ# v PCDD/Fs #il PBDD/Fs 5 CI | [a] DY ik
AR LA Ko Z VBN AR Tk 22 [) 0 A7 AE AR 5 1) AH DGk 156
fls AT 5 A AH LB K U8 FT K S v PBDD/Fs 5
PBDEs Z [A] 4[5 1Y 1E AH ¢ Ui ] PBDD/Fs A fig >
J5F 7 PBDEs B ¥URHE & b A2 AT Z Al
(AIBIF 5T & 0L FL - A At DX R AUk 4 v i CL
(i) DU AT DAAE Ay 50k ] 5 38 58 Y i R
DU SRR i A v = A ) B TR R N %
FJ K<*h PCDD/Fs #1 PBDD/Fs it EE K5, i LQ
FE 54 PCDD/Fs i1 PBDD/Fs 5 R4 oy 1] (4 AH e 1k
I 4055 , U HUE: LQ 19 PBDD/Fs 5 HAAL Gy [a) 3% A
REMARIEGE 4), B LQ K PCDD/Fs #1 PB-
DD/Fs HRIE5 FI A7 —& 922500, AHXT B R 5 24
3.3 WP XU IEAY

AEXMFAHEEEYN EERREEREEA
RS P R R R B b 4, X T s A i s g
/E SUMBRE ST R TSN e S A oy
K, HEZNERIGREE S EIMAE  DALETS

%4 PCDD/Fs #1 PBDD/Fs 5 XS &k &
Hi BB IR (R
Table 4 Correlations of PBDD/Fs and PCDD/Fs

with other components in particles (R”)

FJ LQ
PCDD/Fs  PBDD/Fs PCDD/Fs  PBDD/Fs
Cr 0.842 0.857 0.650 0.134
Quaterphenyl 0.908 0.972 0.432 0.152
PBDEs 0.662 0.897 0.506 0.163

%5 FJ#1LQ ERA PCDD/Fs #1 PBDD/Fs
W R JX1 B L 4
Table 5 Daily inhalation intake of PCDD/Fs
and PBDD/Fs for residents at FJ and LQ

I R 82 ) (pg TEQ kg™ -d™h)

Daily inhalation intake

R IX &St /pg TEQ-kg™ -d™")
Sampling area Season PCDD/Fs PBDD/Fs

WA L AN JLE

Adult Child Adult Child

. £ Winter 329 583 067 118

X Summer 124 221 0.23 0.41

L0 £ Winter 0.17 031  0.054 0.096

X Summer 048 085 0.091 0.16

Yeos S P B 24 hed, ELNE I i AT A R N
100% , W] BRI L 3 0K ) 0 215 40 ot P 5%
Fi ] D DU R AR

Inh= V.C, ft/BW

o Inh JE0P % % ) i, B 07 pg TEQ-kg™ -
d's VoRRPMGHE A B 20 m’ -d7 LN 7.6
m’-d"; C, S22 S ZHESL -3 TEQ ¥ (pg W-
TEQ-m™); £2% S AENli vh i) O/ B8 40, i R L 2
BJE N 0.75 5 t /2 2 Fa IF W] 4345, BV 8 i ] 55 24
h B LA, AR Y ECE S5 B R 1 BW SRR, A
BN 70 kg, LB EN 15 kg, @A
FJ Al LQ J& & PCDD/Fs 11 PBDD/Fs -1} % & 5 4+
ST S,

H & 5 WA, AR ] FU JE R I I 2 %
O WHO FLE ) PCDD/Fs H o i/F 4
A (TDL 1~4 pg TEQ-kg" -d")* i FIRME ., ©F
5T R, WP BE R R I SO AS oy A AR I 0 2 B 1Y
TRA>—EB53,90% 1) 2 5 f ok H B, iF
HATR G = FJ b X CH A 5% 55 R 4 B , s v i
#5% & FJ J& & PCDD/Fs 1 PBDD/Fs & 7% 5% & 1)
10% , 00 FJ M DXl A ) W 35 6 22 5% & Ol 27 pg
TEQ-kg'-d", JL# Jy 49 pg TEQ-kg" -d™, it izt
WHO #i2E () PCDD/Fs H R VFHt A &, 2J°4 TDI
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