2016 1 Vol 11, 2016
2 330338 Asian Journal of Ecotoxicology No:2, 330338

DOI: 10.7524/AJE.1673-5897.20151129009

s s , . / [J1. 2016, 11(2): 330338
Sun W W, Zhou L, Han W L, et al. Impact of e-waste dismantling activities on the levels and compositions of PCDD/Fs and PBDD/Fs in the atmosphere
of Taizhou [J]. Asian Journal of Ecotoxicology, 2016, 11(2): 330338 (in Chinese)

/

1. 200444
2. 510640
361021
120154129 12016-01-06
( )
(PCDD/Fs)~ (PBDD/Fs) . / PCDD/Fs  PB-
DD/Fs . 17 23,78PCDD/Fs 8 2,3,7.8-PBDD/Fs
2122 pgem”® 17.6 pgem’ 84.5 pgem” 5.4 pgem’ .
(1 ~4 pg W-TEQ+kg™ *d™).
: 1673-5897(2016) 202309 D X171.5 DA

Impact of E-Waste Dismantling Activities on the Levels and Compositions
of PCDD/Fs and PBDD/Fs in the Atmosphere of Taizhou

Sun Wenwen', Zhou Lin’, Han Wenliang’, Feng Jialiang"" , Yu Zhigiang’, Fu Jiamo'”
1. School of Environmental and Chemical Engineering, Shanghai University, Shanghai 200444, China

2. Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, China

3. College of Chemical Engineering, Huaqiao University, Xiamen 361021, China

Received 29 November 2015 accepted 6 January 2016

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 particulate
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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 poly—
chlorinated 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 concen—
trations of 2,3,7,8-PCDD/Fs and 2,3,7,8-PBDD/Fs near the industrial park during the winter sampling period were
2122 pg*m” and 17.6 pg*m~, and 84.5 pg*m” and 5.4 pg*m" during the summer period, respectively, 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 dis—
mantling activities and thus showed higher dioxin concentrations during the summer period than that during the win—
ter sampling period. Correlation analysis showed that the concentrations of dioxins were significantly correlated with
those of PBDEs, Cl” 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 metalrecycling activities.
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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™)
FJ FJ LQ LQ
FJ summer FJ winter LQ summer LQ winter
2378-TCDD 0.10 (0.028 ~0.19) 0.32 (0.16 ~0.51) 0.058 (0.045 ~0.071) 0.015 (0.0018 ~0.030)
12378-PeCDD 0.72 (0.23 ~1.3) 1.77 (0.94 ~2.7) 0.31 (0.30 ~0.32) 0.14 (0.029 ~0.23)
123478-HxCDD 0.75 (0.16 ~1.3) 1.6 (0.84 ~2.4) 0.22 (0.21 ~0.23) 0.098 (0.020 ~0.20)
123678-HxCDD 1.5 (043 ~2.4) 29 (13~5.1) 0.58 (0.52 ~0.65) 0.16 (0.037 ~0.25)
1237894xCDD 0.98 (0.29 ~1.5) 2.0 (0.87 ~3.2) 0.40 (0.37 ~0.43) 0.11 (0.017 ~0.19)
1234678-HpCDD 77 23~11.4) 14.7 (7.1 ~23.9) 28 (24~32) 0.71 (0.17 ~1.1)
OCDD 9.5 (3.0 ~13.0) 21.1 (10.6 ~34.8) 3.5 (3.1~3.8) 1.3 (048 ~1.9)
2378-TCDF 2.3 (0.68 ~4.3) 8.7 (4.7 ~15.6) 1.1 (0.71 ~1.4) 0.31 (0.079 ~0.49)
12378-PeCDF 2.7 (0.78 ~4.6) 9.6 (4.6 ~22.8) 1.1 (0.88 ~1.4) 0.43 (0.093 ~0.69)
23478-PeCDF 44 (13~83) 12.4 (6.6 ~20.5) 1.7 (13 ~2.1) 0.67 (0.15 ~0.99)
123478 HxCDF 52 (1.3 ~8.9) 14.1 (74 ~32.6) 1.8 (14~22) 0.60 (0.15 ~0.99)
123678-HxCDF 45 (1.1~82) 10.8 (5.9 ~18.9) 1.6 (12~2.0) 0.54 (0.11 ~0.91)
234678 4IxCDF 64 (18~11.4) 13.8 (7.8 ~19.6) 23 (17~2.8) 0.62 (0.14 ~0.93)
123789-HxCDF 1.9 (0.44 ~3.3) 51 2.9~109) 0.70 (0.54 ~0.86) 0.17 (0.038 ~0.24)
1234678-HpCDF 20.3 (5.1 ~35.0) 45.4 (26.1 ~77.0) 6.6 (5.0 ~8.3) 1.8 (0.38 ~2.7)
1234789-HpCDF 3.1 (0.61 ~5.2) 7.7 (3.9 ~16.5) 1.1 (0.73 ~1.4) 0.27 (0.055 ~0.40)
OCDF 12.5 3.0 ~17.8) 40.3 (19.0 ~78.8) 4.6 (32 ~6.0) 1.2 (0.54 ~1.8)
3 ,,PCDD/Fs 84.5 (22.5 ~138.1) 212.2 (110.8 ~386.0) 30.4 (25.3 ~35.5) 9.1 2.5~13.5)
W-TEQ (PCDD/Fs) 49 (14~828) 12.7 (6.8 ~22.1) 19 (1.6 ~22) 0.66 (0.154.0)
2 2 3 7 8-PBDD/Fs (pgem?)
Table 2 Concentrations of 2,3,7,8-PBDD/Fs in the atmosphere of FJ and LQ (pg*m~)
FJ FJ LQ LQ
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 0.054 (0 ~0.16) 0.20 (0.040 ~0.64) 0.017 (0.017 ~0.017) 0.023 (0 ~0.052)
123789-HxBDD 0.043 (0 ~0.13) 0.059 (0.019 ~0.13) 0.010 (0 ~0.020) 0.017 (0 ~0.058)
2378-TBDF 28 (1.4~3.9) 105 (4.5 ~24.2) 1.0 (039 ~1.7) 0.40 (0.44 ~1.1)
12378-PeBDF 12 (0.89 ~1.5) 3.5 (1.8 ~6.5) 0.42 (0.17 ~0.67) 0.27 (0.13 ~0.38)
23478-PeBDF 1.1 (070 ~1.5) 3.1 (1.5~5.9) 0.45 (0.24 ~0.67) 0.27 (0.16 ~0.41)
> s PBDD/Fs 54 (3.0~7.5) 17.6 (8.0 ~37.4) 2.0 (0.89 ~3.1) 13 (0.79 ~2.1)
W-TEQ (PBDD/Fs) 0.66 (0.20 ~1.2) 24 (1.1 ~49) 0.33 (0.17 ~0.48) 0.19 (0.13 ~0.32)
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K, (m’*pg™)
K, = (F/TSP)/A
F A
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m*) K, P}
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Table 3 Regression results between logK, and log P}

of PCDD/Fs in winter and summer

Summer Winter

FJ LQ FJ LQ
m, .96 .11 .89 .55
b, 9.74 8.94 ©.78 442
R? 0.988 0.982 0.892 0.711
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Table 4 Correlations of PBDD/Fs and PCDD/Fs TEQ kg™ +d 49 pg TEQ kg *d
with other components in particles (R”) WHO PCDD/Fs DI
7~12 o
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 PCDD/Fs  PBDD/Fs
S FJ LQ PCDD/Fs PBDD/Fs (PCDD/Fs PBDD/Fs)
Table 5 Daily inhalation intake of PCDD/Fs .
and PBDD/Fs for residents at FJ and LQ
/(pg TEQ kg™ *d™) (1966—)
Daily inhalation intake 70
/(pg TEQ-kg™ *d™)
Sampling area Season PCDD/Fs PBDD/Fs (References):

Adult  Child Adult Chid

Winter 3.29 5.83 0.67 1.18
FJ
Summer 1.24 221 0.23 0.41

0 Winter 0.17 031  0.054 0.096
L
Summer 0.48 0.85 0.091 0.16
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