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Concentration Variations of Persistent Organic Pollutants

in Gosan, Jeju during the Polluted Period in November 2001
and the Yellow Sand Period in Spring 2002
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Abstract

Atmospheric concentrations of persistent organic pollutants (POPs) were measured at Gosan, Jeju in November
2001 and spring 2002, each time for two weeks. Primary target pollutants were organochlorine pesticides, coplanar
polychlorinated biphenyls (co—PCBs), and dioxin/furans listed in the Stockholm Convention adopted in May 2001.
Polycyclic aromatic hydrocarbons (PAHs) were also measured in order to understand the overall characteristics of
the POPs distribution as well as PM, 5, a potent carrier of POPs. In the latter part of the measurement period of
November 2001, almost every pollutant of combustion origin including dioxin/furans went high probably due to
influence of emissions in the nearby area. The characteristics of atmospheric environment at Gosan in this period
were rather close to urban areas far from those of a background area. A severe dust storm swept for three days at
the end of the measurement period of spring 2002. However, changes in pollutant concentrations were relatively
small except PM,,. Nevertheless, increases in particulate PAHs and OCDD (octachlorinated dibenzo—p-dioxins),

mostly present in fine particles, were observed. Trends in organochlorine pesticide variations were mixed although
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possible volatilization of DDT residues from soil was inferred from the measurements of spring 2002.

Key words : PAHs, Dioxin/furans, Organochlorine pesticides, Fine particles, Urban influence, Yellow sand, Long

range transport
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Fig. 1. Location of Gosan, Jeju, formerly known as Ko-
san, Cheju (126° 10°E, 33° 17'N).
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Table 1. List of persistent organic pollutants measured in the present work.

Dioxin/Furans (17)" coplanar PCBs (3) PAHs (17)

2,3,7,8-TCDF PCB 77 Naphthalene (Nap)®©

2,3,7,8-TCDD PCB 126 Acenaphthylene (Acy)

1,2,3,7, 8-PeCDF PCB 169 Acenaphthene (Ace)

2,3.4,7,8-PeCDF Fluorene (Flu)

1,2,3,7,8-PeCDD Organochlorine Pesticides (8) Anthracene (Anthr)

1,2,3,4,7, 8-HxCDF Endrine Phenanthrene (Phen)

1,2,3,6,7, 8-HxCDF Aldrine Fluoranthene (Flt)

1,2,3,7,8,9~-HxCDF Diedrine Pyrene (Pyr)

2,3,4,6,7, 8-HxCDF Heptachlor Benzo (a) anthracene (BaA)

1,2,3,4,7,8-HxCDD Chlordane Chrysene (Chry)

1,2,3,6,7, 8-HxCDD DDT Benzo (b) fluoranthene (BbF)

, 7, 8,9-HxCDD Mirex Benzo (k) fluoranthene (BkF)

2
1,2,3
1,2,3,4,6,7, 8-HpCDF
1,2,3,4,7,8,9-HpCDF
1,2,3,4,6,7, 8-HpCDD
OCDF
OCDD

Hexachlorobenzene

Benzo (a) pyrene (BaP)

Benzo (e) pyrene (BeP)"

Benzo (g, h, i) perylene (BghiP)
Indeno (1, 2, 3—cd) pyrene (Ind)
Dibenz (a, h) anthracene (DBahA)

“Number of chemicals in each category
"Abbreviation of the compound that will be used in the present work
“Measured only in spring 2002
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Fig. 2. Meteorology during the intensive measurement periods of November 2001 and spring 2002.
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Table 2. HRGC/HRMS conditions for analyzing dioxin/
furans and coplanar PCBs.

HRGC HP 5890 Series I
- Column Ultra-2 (5% phenylmethyl
silicone)
- Injection Splitless, 300°C
- Oven temperature Initially 100°C for 2 min
program 10°C/min to 200°C
3°C/min t0 310°C and
hold for 15 min
- Transfer line temperature 280°C
HRMS Finnigan 958
- Resolution ca. 10,000
- Ion current 1.00mA
- Electron voltage 50eV
- Accelerating voltage ca. 5kV
- lon source temperature 250°C
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nlE wx 2 2k YAl wislan) 74 AHE
218 PUFE &A1 AR el 4] ot Eg o] 83} &
7184E F23 F 48 476 B3ste] e
. PUFE 3% dels 3359 W& dals
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Fig. 3. PAH concentration levels at Gosan in comparison with those in other areas of the world. See Table 1 for the
abbreviation of each PAH compound. Numbers in the parentheses indicate the number of rings; the molecular
weight of the compound is equal or greater to the right. PAH levels in other areas are from Simoneit et al. (1991)
for Beijing and coal-use urban areas, 1986 ~1988; Zheng et al. (1997) for Hong Kong, winter 1993; Simcik et al.
(1998) for Chicago and Lake Michigan, 1994~ 1995; Coleman et al. (1997) for London and Manchester, 1991-
1995; Fellin et al. (1997) for the Arctic area, 1992; Chung et al. (1997) for Korea, 1996. Concentrations in the U.S,,
U.K,, Arctic area and Gosan are the total of gas and particulate phases while those in other areas are only of the
particulate phase. As a result, concentrations of PAH whose molecular weight is less than pyrene are much

higher in urban areas of the U.S. and U.K.
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Fig. 11. Average distributions of dioxin/furans homologue groups by period.
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