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Atmospheric dry and wet depositional fluxes of polychorinated biphenyls over
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Abstract: Atmospheric dry and wet depositions are important sources of persistent organic pollutants ( POPs) to water. The Yangtze River Estuary is an
important area for researches of air pollution and land-sea interactions. Ninety three air samples ( gaseous and particle phases) and thirteen precipitation
samples were collected from October 2013 to August 2014 over the Yangtze River Estuary to analyze seven PCBs. The results showed that: (D The total

concentrations of PCBs ranged from 2.37 to 207 pgem™

with average value of 44.9 pgem™. Compared with other domestic and oversea areas the total
concentrations of PCBs over the Yangtze River Estuary were at the middle levels. PCBs mainly distributed in the gaseous phase accounting for 77% of total
concentrations. The concentrations of PCBs showed seasonal variations. Higher concentrations were found in summer than other seasons in gaseous phase

while in particle phase higher concentrations were found in winter. @The dry deposition fluxes of PCBs ranged from 681 to 2330 pg*m™d™"! with the
average value of 1880 pgem™>d™". The wet deposition fluxes of PCBs ranged from 184 to 1210 pgem™>d ™" and the annual average was 863 pgem™>d™".
The total deposition fluxes of PCBs ranged from 865~3300 pgem™>d™" and the average annual value was 2250 pgem™>d™"'. The dry deposition fluxes

accounted for 69% of total deposition fluxes.

Keywords: PCBs; dry and wet deposition; flux; Yangtze River Estuary
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Fig.1

Seasonal variation of concentrations of PCBs in PUF( a) and TSP(b) samples at Yangtze River Estuary
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Table 1 PCBs concentration in different areas around world
n /( pgem™3)
4 2009—2010 3.9~19.4 Carolin et al. 2016
( ) 7 2013—2014 31.52~90.28
Izmir Bay Turkey 29 2005 1642~2078 Odabasi et al. 2008
Aegean Sea 7 2012 5.8~25.9 Lammel et al. 2015
Mediterranean coast 47 1999—2001 35.07~173.2 Mandalakis et al. 2002
Baltic Sea  Germany 7 1999 8.99 Bruhn et al. 2003
Holland-South Africa( ocean) 29 2001—2001 12~360 Jaward et al. 2004
King George Island Antarct 10 1995—1996 37.5 Montone et al. 2003
Atlantic Ocean 11 1995 52.6~985 Montone et al. 2005
Open Northern Pacific 15 2006—2007 3.9~67 Zhang et al. 2010
Open Southern Pacific 15 2006—2007 59~169 Zhang et al. 2010
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Table 2 Rainwater ( dissolved phase) concentrations of PCBs at Yangtze River Estuary pgeL™!
( - - PCB31/28 PCB52 PCB101 PCB118 PCB153 PCB138/158 PCB180
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2013-10-30 720.4 576.8 52.0 78.6 185.6 57.6 33.1 4201.8
20131229 393.4 1009.6 167.5 203.5 186.5 196.1 72.4 2186.5
2014-1-3 40.2 384.3 53.8 60.3 66.7 26.8 32.5 664.3
201447 2756.1 160.7 103.7 1080.9 1315.4 386.0 509.4 6476.1
2014328 61.0 35.9 37.2 32.1 17.9 27.9 14.1 226.2
2014329 832.4 13.2 53.7 1435.7 95.1 77.1 29.3 2675.4
20144-11 157.3 371.7 21.9 25.6 49.8 6.7 9.3 452.0
2014-4-19 63.1 106.4 18.8 36.6 49.3 20.4 21.4 512.6
201482 45.2 0.1 0.3 0.0 0.0 0.9 0.6 47.1
2014-8-14 19.2 0.0 0.6 0.0 0.3 1.9 0.8 26.6
2014-8-18 3.4 1.0 4.3 9.6 1.8 0.2 0.5 20.7
2014820 0.4 0.9 2.9 26.1 2.1 0.5 0.6 33.6
PCBs Fo, (pgem™2d™"); V,
PCBs 2000—2001 (emes™)
Mediterranean( East) Finokalia (Lee et al. 1996; Mi et al. 2012; Yue
2009 2008—2009 et al. 2011; Lao et al. 2018)
Mudanya ( 3. 0.28 em*s™'; C, PCBs
(pgem™). (1) I 7
PCBs PCBs 4 4
3 PCBs PCBs 681 ~

Table 3 Rainwater ( dissolved phase) concentrations in different areas

around world

/

(pgeL™)
Mudanya 82 2008—2009 105000 Manolya et al. 2010
Mediterranean( East) 54 2000—2001 1900  Manolis et al. 2004
Finokalia 54 2000—2001 1800  Manolis et al. 2004
32 2009 19590 2012
( ) 7 2013—2014 1610
33 PCBs .
2013 10 —2014 8
4 93
Fdr) =deCp (1)

2330 pgem *d".

4

PCBs

Table 4 Dry deposition flux of PCBs at Yangize River Estuary

PCBe PCBs /(pgem™>d™")

PCB31+28 622.17  790.00  685.05  637.56 683.70
PCB52 34123 839.75 53477 348.92 516.17
PCBI101 19.49  207.41  195.51 63.57 121.50
PCB118 29.44 37.46 85424  106.84 257.00
PCB153 215.84  166.85  163.38 83.92 157.50
PCBI38+158  55.25 30.62 84.31 54.20 56.10
PCB180 2755 25434 37.47 24.04 85.85
T-PCBs 688.80.; 1232710, . - 1869.68 1,/ 681.50 ., ., 1877.80




2722 39

PCBs . 9751090 pgem *d”’
N 2330 184 pgem >d™".
pgem e d”! 1870 pgem2ed™ 689 PCBs PCBs
pgem d”! 682 pgem *d". PCBs
PCBs PCBs PCBs
. PCBs
PCBs ( )
PCBs .
4 13 : PCBs
PCBs ;
F,=P,xC, (2) :
F, (pgem™d’); C, 34,
PCBs (pgem™); P, 7 PCBs
(med™). (2) 7 PCBs 865~3300 pgem >d"' 2250 pgem >d"'.
184 ~ 1210 pgem?ed™ 863 >
pgem>d”. 5 PCBs ( 3) 65.4~1040 pgem>d™"
.. 360 pgem >d™ 88.1~1130 pgem >d™'
1210 pgem >d™' 472 pgem *d™ 69.6~1170 pgem >d™
520 pgem >d”’ 26.3~701 pgem d’
> pebs 215 pgem ed™'.
Table 5 Wet deposition flux of PCBs at Yangtze River Estuary
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PCBs *
28.PCB52 N
PCB31+28 413.45 343.53 483.25 63.82 326.01 PCB180. 3 4 PCBs
PCB52 426.63 177.89 258.30 54.23 229.26
PCB101 79.30 2471 57.09 22.70 45.97 PCBs
PCB118 79.17 140.14 106.96 33.34 89.90 ~ N
PCB153 99.75 166.63 92.03 3.97 90.60 70.5% .63.2% .78.8% 36.4%.
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Fig.3  Comparison of PCBs deposition fluxes ( dry and wet) in different seasons
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Table 6  Comparison of the PCBs deposition fluxes from different regions

/
! (pgem>d™)
Etang de Thau 2007—2008 18 117~715 Castro et al. 2011
21000~ 53000
Hudson River Bay 1997—2001 93 Totten et al. 2004
850 ~44000
53000
Camden 1997—2001 93 Totten et al. 2004
44000
21000
Chester 1997—2001 93 Totten et al. 2004
9000
31000
Wash. Crossing 2003—2004 93 250 Totten et al. 2006
159000
Izmir Bay Turkey 2005 9 Odabasi et al. 2007
13000
3940
2006—2007 28 Laoet et al. 2018
2940
681~2330
2013—2014 7
184~1210

4 ( Conclusions)

1) PCBs( )
2.37~207 pg*m™ 21 ~6470 pg-L™".

PCBs (
) PCBs
2) PCBs
3

PCBs

3) PCBs . 865 ~
3300 pgem *d”’' 2250 pgem >d”'. \

70.5%+63.2% 78.8% 36.4%.

> > >
PCBs 4
70%.
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