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Annual Variation and Gas/Particle Partitioning of PCDD/DFs of
Ambient Air at Busan, Korea

Gon Ok*, No—Jin Park, Sung—Min Hwang, Seok—Hyung Lee,
Jee—Hoon Kim, Sung—Yong Kim
Department of Environmental Atmospheric Sciences Graduate School of Earth Environmental Engineering,

Dioxin ResearchCenter, Pukyong National University, Busan 608-737, Korea
(Manuscript received 17 December, 2009; revised 12 January, 2010; accepted 3 February, 2010)

Abstract

This study aims to monitor the variation of concentration of PCDD/DFs between the gaseous phase-particulate phases in
the ambient air of urban area in Korea. This monitoring is evaluated by using the Junge-Pankow model and the Koa
absorption model with the application of the Octanol-air partition coefficient. In this study, the ambient air samples were
analyzed according to each congener group of the PCDD/DFs by HRGC/HRMS, which have been investigated for the past 5
years. In the results, the annual variation in the concentration level of >PCDD/DFs in TSP was increased from 1588 1‘“g/m3 in
1998 to 5123 fg/m’ in 2002, and from 31 fg I-TEQ/m" to 94 fg [-TEQ/m ’ in the XI-TEQ. In the case of PUF of gaseous
phase sample, their variation was increased from 1615 fg/m3 in 1998 to 2237 fg/m’ in 2002, and in the XU-TEQ from 12 fg
I-TEQ/m3t0 17 fg I—TEQ/m3. The relative coefficient between the gas phase concentration of PCDD/DFs and the temperature
was a value of 0.744; the contributive rate of the temperature to the gaseous phase concentration was 0.554. According to the
results, the pattern of the coefficient of distribution based on log P,"is similar to the ambient air of the urban areas.

Key Wonds : PCDD/DFs, Annual variation, Ambient air, Gas/Particle partitioning
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Z] pole FIE v oz Az ot
(Lohmanni} Jones, 1998).

3], t7]ol4] PCDD/DFs 9] YA A5 7L,
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Fig. 1. Map of sampling locations.



Hatol o7 2 PCDD/DFs$} ¢17H iatel 7k abat Sl 449

65A|2)0l thste] thol&AlRO 7] F ssket
IS Brhsknh & Ao AR di7|AIR
= StolEgoloVEB(SIBATA)S AHE-5he] 244]
7}k 2k 1000 Sm™ & A H5HeAck.

Az AL M ARE HHS] A
Glass fiber filter(GFF)S AME-3F9 o0, 71AAF A&
AWHE YdiAl= Polyurethane foam(PUF)S AR5}
Atk GFF= Al2AF A 12417 52t 120°Coll A &=
= AAT LW, 1247 F5E 450 TollA] A7 o8
62 87152 AASHIE PUFE toluene & AR5}
o soxhlet & T, 712 g o3 AME-SI T

A 72 A *2]= EPA 1613 methode]) wha} A 318}
Aot Y% GFFs= 712, A2 242F0.5 cm o) 27|12
43} &t Toluene}t Acetone Z5-8-91 200 mLE 6
Al7F59t 3H5222(Reflux extraction)d}oith. &3k A
F|¥ PUF= A3 & AEAR 2491 5 S4] 18A]7HE
ot Soxhlet F&3IHLE EH-S Rotary evaporator
(EYELA Co., N-NE)E oF 10 mI7HR] 5-&319om
Keeping solvent= »-Nonane(Fluka Co., Z-Rsors
A2 500 uL2 F{J3t & Hot plate YollA] Toluene
o} &3] glojd w7k purge-& N, gasE AME-5HA
n-Hexane (J.T and Baker Co., 5o gyo g
Srjigk 3 & WREE E3(CIL Inc., EDF-8999,
EPA1613)2- 4 uLA@ 713t} £35S 10 mLE 3193t
AAE flote] thE A7 HY ARobE T
(Multi Layer Silica gel (Merck Co., 70~230 mesh)
column chromatography)2} 600°CoA 24 A7+ 24

8000

. TSP
PUF

6000 -

PCDDsIDF conc.{fg/m3)
5

2000 -

%' %' 00’ or 02
(n=4+2) (n=19+2) (n=10+2) (n=21+2) (n=14+2)

Total PCDDs/DF (fg-TElea)

3 d2u L HEA & 1, Merckiit, 70 ~230mesh) 7} 5=

H o] ST 2 dFu AEE B
%+ A|53 2nd Fractiono|A] €25 2ZM2 Rotary
evaporator &2 %Z3lo] N, purge & A-&olA 2}
1$25101 20 ULE FAIS T F 88 WS )
BEZEACIL Inc., EDF-5999, EPA1613)E 2 ul
A713E 3 B Aza 3Rtk ok 5, 2002). PUF
o4x] 30| By B, GFFse} Ut WO Sy
Azkste] A5l PCDD/DFs2] £442 HRGC/
HRMS ¢! IMS-700DZ SIM(Seleted ion monitoring)
o2 349l on, PCDD/DFs 3 A H3k3iehEsl 44
2o A 683HEL sp-2331 ZH 60 m x 0.25 mm x
0.25 s AF83te] BAsIgom, 1 ParetEEel T
A}l A 88SHES- DBSMS 30 m x (.32 mm X
025 mE AMgaHTh 7]7)ae) AHEAL o]
o] 1= 2o $28 v} ZTHOK 5, 2002).

N

A

3. 2ot { uF

3.1. 7| =& PCDD/DFs2| ¢H7t=HS}

7] AlRE A 5dzte] 24 g3 s, 27
oista(35°, 08¢, 07“N, 129°, 06', 20”E) A4 20m A
oA Y= Ak

Fig. 20]] H7F >PCDD/DFs¢} SI-TEQS] Hix
of ofgt AzhAslEES LEhfglth SR-GEX(TSP)
Z9] S PCDD/DFs ¢7} ‘== H3k= 1998 2] 1588
fg/m’oll A} 2002 d0fi= 5123 fgm’S HERfS e,

HEm TSP

100 -

=
o

@
(=]

8

n
o

=]

98’ 99' 00’ 01’ 02
(n=4+2) (n=19+2) (n=10+2) (n=21%2) (n=14+2)

Fig. 2. Annual variation of total PCDD/DFs and TEQ concentraiton in the ambient air in Busan, Korea.
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Fig. 3. Annual variation of vehicle types in Busan, Korea.
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Table 1. Summarized information of meteorological conditions and ambient air samples
No. Sampling date Sample TSP Mean *.Pre.ci— *Svpvelzg— *R.el'fltive
Volume(m”) (ug/m’) Temperature pitation humidity(%)
(m/sec)
M.01 March(N=7), 2001 1378.76 221.44 11.3 6.10 42 51.8
A.01 April(N=4),2001 1572.82 142.86 17.5 4924 4.0 59.3
M.01 May(N=1),2001 1265.28 122.58 211 57.8 3.6 72.7
1.01 Jun.(N=1),2001 1495.06 113.98 25.3 275 3.7 82.5
J.01 July(N=2),2001 1395.35 97.00 28.9 272 3.3 86.9
S.01 September(N=2),2001 1602.64 37.49 24.6 74.4 4.1 73.3
N.01 November(N=1),2001 1715.93 51.69 6.30 12,9 2.7 51.6
D.01 December(N=3),2001 1730.66 75.68 5.40 28.7 34 44.5
J.02 January(N=2).2002 1747.84 67.49 1.40 84.8 4.3 55.0
F.02 February(N=2).2002 1677.35 133.12 10.1 12.3 33 44.0
M.02 March (N=5).2002 1024.54 404.87 12.5 117 3.9 56
A.02 April (N=1).2002 1146.21 508.97 11.8 390 2.6 65
J.02 June (N=4).2002 1080.09 116.65 20.2 62 2.4 72

* Monthly Weather Report, Korea Meteorological administration Seoul Korea( http://www.kma.go kr/)
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Fig. 4. Monthly variation of PCDD/DFs concentration in ambient air and regression of gaseous concentration versus

temperature.
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3.3.1, Junge—Pankow model
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3.3.2. Koa absorption model
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Table 2. Correlation of logarithm K, versus logarithm P;’
and K., with correlation coefficients(r), slopes(m)
and intercepts(b)
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Fig. 7. Plot of observed and predicted of PCDDs/DFs in particulate fraction plotted as a function of logarithm Koa according

to seasons.
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