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Pollution Characteristics of PCDD/Fs in Ambient Air and Exposure Risk

Assessment Around a Municipal Solid Waste Incinerator in Beijing

QI Li', REN Yue', LIU Ai-min' , HUANG Ye-ru'", ZHAO Zhen®, WANG Jiang®, LI Hong’"

(1. State Environmental Protection Key Laboratory of Dioxin Pollution Control, National Research Center for Environmental Analysis
and Measurement, Beijing 100029, China; 2. Beijing Chaoyang District Environmental Protection Monitoring Station, Beijing 100125,
China)

Abstract: Ambient air was sampled and analyzed around a municipal solid waste incinerator ( MSWI) in Beijing from April 2014 to
January 2015 to investigate the concentrations, profiles and seasonal variations of PCDD/Fs in the region using HRGC-HRMS

* and

technique. The mass concentrations and TEQ of 2,3 ,7,8-substituted PCDD/Fs in the air samples ranged from 8.9 to 140 pg-m "~
from 0. 11 to 1. 8 pg-m , respectively. The concentration values at 4 sampling sites in haze day in autumn and all 7 sampling sites in
winter were higher than the ambient air standard of 0.6 pg+m ~* for dioxins regulated in Japan. 1,2,3,4,6,7,8-HpCDF and OCDD
dominated PCDD/Fs in all the samples for all four seasons with average contribution fractions of 20. 5% and 14.0% , respectively,
while 2,3,4,7,8-PeCDF was the dominant congener contributing to TEQ (43. 3% ). The spatial distribution basically exhibited a trend
that the concentrations at all sites were comparable and not related to the distances from the source. Seasonal variation showed obviously
higher concentration in winter than the other three seasons, which may attribute to the high concentration of ambient particulate matter
due to domestic heating and worse atmospheric dispersion that occurred in winter. The homologue and congener profiles of PCDD/Fs in
the air samples differed from those of the flue gas emission from the MSWI, consistent with the principle component analysis results.
Dioxin inhalation exposure dose estimation showed that the dioxin inhalation exposure risk of residents living in the studied area was at
a relatively safe level [ 0.060-0.224 pg-(kg-d) ~']. However, the dioxin inhalation exposure risk in heavily polluted seasons still
needs great concerns.

Key words : municipal solid waste incinerator ( MSWT) ; ambient air; PCDD/Fs; seasonal variation; principle component analysis;

inhalation exposure
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Fig. 1 Ambient air sampling sites around the MSWI
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Table 1  Mass and TEQ concentrations of PCDD/Fs in the samples at each sampling site
SRE HZE . ES . ﬂ(é(%?—gsi) FhZ( L%ilf) s . FATEY

/pg m” /pg m” /pg m” /pg m” /pg m” /pg'm
S1 21.1Y,0.27% 16.0/0. 18 95.5/1.0 44.1/0. 54 106/1. 1 46. 8/0. 52
S2 33.7/0.36 13.3/0. 17 91.1/0.98 39.7/0. 46 80. 6/0. 78 41.8/0. 44
S3 11.9/0. 16 13.7/0. 14 65. 6/0. 84 30. 1/0. 32 56.7/0. 64 28.1/0. 32
S4 25.0/0.27 13.9/0. 16 112/1.3 18.8/0. 19 79.6/0. 80 34.3/0. 36
S5 14. 8/0.20 11.7/0. 15 50. 0/0. 60 11.3/0. 15 95.1/1.1 33.2/0. 40
S6 22.7/0.33 13.1/0. 15 35.9/0. 49 16.0/0. 21 82.9/0.91 33.7/0. 40
s7 25.0/0.38 12.7/0. 15 39.6/0.53 8.9/0.11 140/1. 8 46. 6/0. 61

S/ pgom 22.0/0.28 13.5/0. 16 70. 0/0. 82 24.1/0.28 91.6/1.0 /
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Fig. 2 Correlation between I-TEQ in the samples at each sampling site and average PM,, and PM, 5 concentrations in the atmosphere
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Fig. 4  Average relative abundance of 2,3,7,8-substituted PCDD/Fs congeners in the samples from all sampling sites in each season
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