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Monitoring the air concentrations of POPs ' POPs
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Active air sampling (AAS)

AAS was performed using a low volume pump and
two PS-Air cartridge (Waters)
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Passive air sampling(PAS)

Polyurethane foam plug (PUF) was set by different size double
stainless steel bowl to protect the passive air sampler from direct
deposition of particulate matter and to minimize the influence of
varying air velocity.




Extraction of PCB

Passive air sampling (PAS):

PCB was extracted using Soxhlet by acetone from
Polyurethane foam plug (PUF).

Acetone solution concentrated and transferred to hexane.
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Active air sampling (AAS): PS-Air

PCB was eluted using hexane

from PS-Air cartridge. >
elution

Hexane solution concentrated
and substituted to iso-octane.
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Measurement

GC/MS:
450-GC/320-MS/MS (Bruker)

Capillary Column:
HT8-PCB, 0.25mm ID x 60m (Kanto Chemical)

Temp. program rate:
120 °C (0 min) — 20 °C/min — 180 °C (0 min) — 2 °C/min —
260 °C (0 min) — 5 °C/min — 300 °C (4 min)

Standard:
EC5433 (CIL) native 66 congeners
MBP-CG (Wellington) 13C-labeled mono to deca PCB



PCB/PCN congener profiles
1n alr sample

(AAS) Active Air Sampling
and
(PAS) Passive Air Sampling
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PCB congener profiles in air (2Cl, 7CI)



Injection View
DgData: 1, Compound: T3CB, Channel: Average

handai ps—air—100 (Unknown sample)
(15807346)
1004

90
80
70
60 -

50

Intensity

40

30

20

4

(Chn
JEOL DioK V4.02 2014/03/30 14:02:25 Page 1

(3Cl)

TrCB
AAS

12 13 14 15

handai passive ¥100 PCB (Unknown sample)
(3749893)

100
90+
80
704

60

50

Intensity

40

30

20

T
16

T
17

T
18 19 20 21 22

Retention Time (min)

12 13 14 15

16

17

18 19 20 21 22

Retention Time (min)

4

{7

Injection View
DgData: 1, Compound: T4CB, Channel: Average

handai ps—air-*100 (Unknown sample)

(1029002)
100

90
80
70
60

50

Intensity

40

30

20

JEOL DioK V4.02 2014/03/30 14:36:43 Page 1

(4Cl)

Ted4CB
. AAS

T T T
14 16 18 20

handai passive ¥100 PCB (Unknown sample)

(282661)
1004

90

80

70

60 -

50

Intensity

40

30

20

T T T T T 1
22 24 26 28 30 32

Retention Time (min)

22 24 26 28 30 32
Retention Time (min)

PCB congener profiles in air (3Cl, 4Cl)
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Daily variation of
PCB homologue profiles
1n ailr sample



Daily variation of PCB homologue profiles in air sam
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PCB congener profiles
in air sample (PUF)

Poly Urethane Foam



Yellow pigments in clothing, paper contain long-banned PCB
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PCB congener profiles in air (2Cl) passive sample (PUF)
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m+n=6 (6C|)
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PCN congener profiles
in air sample (PUF)

Poly Urethane Foam
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Sampling rate (PeCBs)
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Sampling rate (HxCBs)
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No. (m°/day) (m°/day) @® :Sampling rate (average_n=4)
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Table 1 Passive air sampling rates determined in different studies using PUF

R(m3/d)

0.06-0.2
0.57-1.55
1.0-1.1
2.0-8.3

0.66-24

2.9-7.3
0.5-6
2.7-6.1

0.8-3.3

Location

indoor
indoor
indoor

indoor

outdoor

outdoor
indoor

outdoor

outdoor

Type
Cylinder
UFO
UFO
UFO

UFO

UFO
UFO
UFO

UFO

References

Zhang, et al (2012) [1]
Hazrati and Harrad (2007)
Nakano et al (2014)

Shoeib and Harner (2002) [2]

Melymuk, et al. (2010)
Chaemfa, et al. (2008)

Building (2014)
Nishiwaki (2008 summer)

Takasago (2008 summer)



Our UFO project started in
Zemun

Please join us air monitoring
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Thank you for your attention!
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XBaza Ha NaXXmbu
Hvala na pazniji

http://ee-net.ne.jp/serbia



Passive Sampling
Media (PSM)

(Xianming Zhang et al: Environ. Sci. Technol. 2011, 45, 10509-10515.)



Fig. Design of the layered passive air sampling media (XAD and PUF) used to study the
distribution of PCBs within the passive sampling medium.

(Xianming Zhang et al: Environ. Sci. Technol. 2011, 45, 10509-10515.)



0.30- non-outlier max
75%il
L/XAD medliaen
25%ile ‘ '
= 0.25- non-outlier min
"N ) |
£
o 0.201 L _ %
s g
©
E | L
E’ 0.15- B %
_g' N %
Lﬁ 0.10 - PUF %I
0.05 -

1CI  2ClI 3Cl 4Cl 5C1 ecCl 7C
PCB Homolog Groups

Fig. Comparison of the passive air sampling rates of PCB homologues between the passive
sampling media of XAD and PUF positioned in the same type of cylindrical sampling housing.

(Xianming Zhang et al: Environ. Sci. Technol. 2011, 45, 10509-10515.)



Monitoring the air concentrations of POPs ' POPs
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GC-MS/MS Chromatogram (TeCB)
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GC-MS/MS Chromatogram (PeCB)
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GC-MS/MS Chromatogram (PeCB)
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Sampling rate (TrCBs)

5.0

4.5

4.0

3.5

3.0 A

2.5

2.0

1.5 A

1.0 H

0.5

0.0 -

1(m3/day)

#18

® #19

#17

:Sampling rate (Min to Max)
@® :Sampling rate (average n=3)

#32

® #16

®#26

#31

#28

#33

#22

#37

IUPAC sampring rate average
No. (m°/day)  (m®/day)
#19 0.1-0.5 04
#18 05-14 0.9
#17 04-1.1 0.7
#32 0.2-1.1 0.6
#16 04-1.0 0.7
#26 0.8-1.0 0.9
#31 0.7-1.6 1.1
#28 0.6-1.5 1.0
#33 0.5-1.5 1.0
#22 0.5-1.5 0.9
#37 0.5-1.7 0.9




5.0

4.5

4.0

3.5

3.0

2.5

2.0

1.5

1.0

0.5

0.0

(m3/day)

#53
#45

#52
#49
#48,47

#44
#42

Sampling rate (TeCBs)

#64

#71
#41

#74

:Sampling rate (Min to Max)
:Sampling rate (average_n=4)

#70
#80

#60

#56

I[UPAC sampring rate average
No. (m*/day)  (m®/day)
#53 0.4-1.2 0.7
#45 0.3-1.0 0.6
#52 1.0-1.9 1.3
#49 0.6—-1.7 1.0

#4847 04-14 0.8
#44 0.8-2.2 1.2
#42 0.3-2.1 0.9
#64 0.5-24 1.1
#71 04-20 0.9
#41 0.3-1.9 0.9
#74 0.5-1.9 1.0
#70 0.8-2.1 1.3
#80 0.6-2.0 1.1
#60 0.3-2.3 1.0
#956 0.7-2.4 1.2




5.0

4.5

4.0

35

3.0

2.5

2.0

1.5

1.0

0.5

0.0

(m3/day)

#95

#91

#92

Sampling rate (PeCBs)

:Sampling rate (Min to Max)
:Sampling rate (average_n=4)

#84

#101
#97
#87
#110

o
o
® #99
[
®

® #85

#118

#105

[UPAC sampring rate average
No. (m®/day)  (m°/day)
#95 1.1-3.2 1.7
#91 0.8-2.9 1.4
#92 0.6-1.9 1.2
#84 0.3-25 1.3

#101 0.8-1.9 1.3
#99 0.6—1.1 0.9
#97 0.8-2.1 1.2
#87 0.6-1.7 1.2
#85 0.1-0.9 0.6
#110 0.8-1.8 1.3
#118 0.7-4.0 1.8
#105 0.6—3.1 1.5




Sampling rate (HxCBs)

5.0

4.5 4

4.0 -

3.5 1

3.0 +

25 4

2.0 +

1.5 -

1.0 -

0.5 -

0.0 -

" (m3/day)

#136

® #151

:Sampling rate (Min to Max)
:Sampling rate (average_n=4)

#132
#153

#149

#138

I[UPAC sampring rate average
No. (m°/day)  (m®/day)
#136 0.5-1.5 0.9
#1951 0.6-0.8 0.7
#149 0.8-14 1.1
#132 0.5-1.8 1.2
#1953 04-2.2 1.3
#138 0.3-2.4 1.4




PCB isomers (TrCBs)

#19 2,2',6 #31 2,4°,5
#18 2,2'5 #28 2,4,4
#17 2,2',4 #33 2,34
#32 2,4°,6 #22 2,3,4
#16 2,2°,3 #37 3,44
#26 2,3',5



PCB isomers (TeCBs)

Cl, Cl,

#53 2,2,5,60 #64 2,3,4',6
#45 2,2°,3,6 #71 2,3,4',6
#52 2,2°,5,5 #41 2,2",3,4
#H49 2,245  #74 2,445
#48 2,245  #70 2,3,4,5
#4717 2,2°,44  #80 3,3,9,5
#44  2,2°.3,5  #60 2,3,4,4
#H42 2,2,3,4  #56 2,3,3,4



PCB isomers (PeCBs)

Cl, Cl,
3 2 2! 3!
4 @ 4,
) 6 6’ 5’

#95 2,2',3,5',6 #97 2,2°,3,4',5
#91 2,2',3,4',6 #87 2,2',3,4,5
#92 2,2',3,5,5 #85 2,2',3,4,4
#84 2,2',3,3',0 #1102,3,3',4',6
#1012,2°,4,5,5 #1182,3',4,4',5
#99 2,2,4,4'.5 #1052,3,3",4,4°



PCB isomers (HxCBs)

Cl, Cl,
3 | 2 2 | 3
5 6 & 5

#136 2,2',3,3',6,6 #132 2,2°,3,3',4,6
#151 2,2°,3,5,5',6 #153 2,2°,4,4',5,5
#149 2,2',.3,4',5',6 #138 2,2°,3,4,4',5



Estimation of POPs pollution by |
Multimedia model Modeling

ik
o U
Water (liquid

)

Sediment

advection among  /
— the meshes

Estimate of PCBs pollution in Hyogo using multimedia model
consist of 6 media

Divide the regions into some meshes, and apply multimedia
model to each meshes



Flow meter




Passive air sampling rates determined in different studies using PUF

R(m3/d) location Chemicals Type  References
0.06-0.2 indoor PCBs cylinder Zhang, et al (2012)
0.57-1.55 indoor PCBs UFO Hazrati and Harrad (2007)
1.0-1.1 indoor PCBs UFO Nakano et al (2014)
2.0-8.3 indoor PCBs UFO  Shoeib and Harner (2002)
0.66-24 outdoor PCBs UFO Melymuk, et al. (2010)
2.9-7.3 outdoor PCBs UFO  Chaemfa, et al. (2008)
0.5-6 indoor PCBs UFO Building (2014)
2.7-6.1 outdoor PCBs UFO Nishiwaki (2008 summer)
0.8-3.3 outdoor PCBs UFO  Takasago (2008 summer)

Let’s collect alr sample using passive sampler (PUF)
See you In Hokkaido meeting for Japan Soc. Env. Chem.
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concentration (ng PAS)
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Passive Air Sampling of Organochlorine Pesticides, Polychlorinated Biphenyls,
and Polybrominated Diphenyl Ethers Across the Tibetan Plateau
Wang et al (2010 ): Environ. Sci. Technol. 44(8)
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Influence on the Air Concentrations of POPS
by Asian Dust transported to Hyogo

The air concentrations of POPs has been investigated
to reveal the transportation of POPs with Asian Dust

In Hyogo since 2007.

%

Asian
dust

Hi-Vol air sampler

Kobe city in 2007 April 2

ad v .




The results in 2007

Asian Dust

The air concentrations of Chlordanes, Drins, DDTs, PCBs, HCB and HCHs
were increased when Asian Dust was transported. It was thought that those
POPs were transported from China and the Korean Peninsula according to

backward trajectory analyses.
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Estimation of POPs pollution by |
Multimedia model Modeling
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Estimate of PCBs pollution in Hyogo using multimedia model
consist of 6 media

Divide the regions into some meshes, and apply multimedia
model to each meshes






Sampler Design.

The PAS consists of a stainless steel mesh cylinder, filled with XAD-2 resin
and suspended in a steel can with an open bottom (11). The PAS is deployed
at 1.5 m above ground except in locations with a deep snowpack, where
deployment height is increased to ensure that the PAS is not covered by
snow. Contaminants are taken up in the resin from the atmosphere by
diffusion, whereby previous experiments established independence of the
sampling rate over a wide range of wind speeds (11). Measurements of the
sorption coefficients for the XAD-2 resin (18) as well as yearlong
calibration experiments in Arctic and southern Canada (11) confirmed that
the OCPs of interest do not reach equilibrium between the atmospheric
gas phase and the resin. This makes it feasible to interpret the amounts of
OCPs quantified in the PAS in terms of volumetric air concentrations,
using a sampling rate that is largely independent of chemical, wind speed,
and temperature (11).

Atmospheric Distribution and Long-Range Transport Behavior of Organochlorine

Pesticides in North America

Shen et al (2005 ): Environ. Sci. Technol. 39(2)



Extraction and Quantification.

The XAD-2 from the sampling container was transferred to an elution
column and solvent extracted and then fractionatedonactivated silica

gel, as described in detail in Wania et al. (11). This reference also provides
details on the quantification of OCPs by gas chromatography/electron
capture detection, and the quality assurance steps involving procedure,
resin, and field blanks. The extracts were analyzed for cis- (CC) and trans-
chlordane (TC), trans-nonachlor (TN), oxychlordane (OXY), heptachlor
(HEPT), heptachlor-exo-epoxide (HEPX), aldrin, dieldrin, endrin, and
a-endosulfan,DDTgroupcompounds(DDTs), pentachlorobenzene (PeCB),
and hexachlorobenzene (HCB). The passive air sampler concentrations (in
units of ng/PAS) are presented as blank-corrected averages of duplicates
using the averages of 19 resin blanks and 8 field blanks. Time averaged
volumetric air concentrations (CA; in pg/m3) are estimated by dividing the
sampler concentration (in pg/PAS) by the product of the deployment
period (365 d) and the PAS sampling rate. The latter is 0.52 m3/d PAS- as
estimated from the average of all sampling rates below 1m3/d PAS

in Table 1 of ref 11.

Shen et al (2005 ): Environ. Sci. Technol. 39(2)
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