587478374 A5 (A23), 121~131, 2006
Journal of the Environmental Sciences

Opaka et X2 RYEE CHetaratEKErsls2(PAHS)2
7] & ZEA AXI SN
O+E-2sg.-ug
Iasansy #uped
(2005 6% 15 H4: 20061 28 162 )

Estimation and Characteristics of Atmospheric Deposition
Flux of Polycyclic Aromatic Hydrocarbons (PAHs)
into the Masan and Haengam Areas of Korea
Su-Jeong Lee, Hyo-Bang Moon and Min-kyu Choi

Marine Environment Management Team, NFRDI, Busan 619-902, Korea
(Manuscript received 5 June, 2005 accepted 16 February, 2006)

Atmospheric bulk (wet and dry) samples were monthly collected in Masan and Heangam areas of Korea, to
assess the deposition flux and seasonal variation of polycyclic aromatic hydrocarbons (PAHs). Deposition fluxes
of PAHs in bulk samples were determined using gas chromatography coupled to mass spectrometer detector
(GC/MSD). Particle deposition fluxes from Masan and Haengam areas varied from 13 to 87 g/mz/year and from
5 to 52 g/m'lyear, respectively. PAHs deposition fluxes in atmospheric bulk samples in Masan and Haengam
areas ranged from 135 to 464 pg/m2/year and from 62.2 to 194 ug/mz/year, respectively. Atmospheric deposition
fluxes of particles and PAHs in this study were comparable to or slightly lower values than those from different
locations in Korea and other countries. PAHs profiles of atmospheric deposition bulk samples showed slightly

different from two sampling areas,

however the predominant species of PAHs were similar.

Indeno

(1,2,3-c,d)pyrene, benzo(g,h,i)perylene, phenanthrene compounds were the most detected PAHs in deposition bulk
samples. Carcinogenic PAHs occupied the contribution of approximately 30-40% of the total PAHs deposition
fluxes. The non-metric multi-dimensional scaling (MDS) was used, to assess the differentiation of PAHs source
between two sampling areas. The result suggests that PAHs contamination sources were different according to
the location and season surveyed. There was.no an apparent relationship between the PAHs deposition flux
against temperature and rainfall amount, even though summer season with the highest temperature and the larg-
est amount of precipitation showed the lowest PAHs deposition flux. Benzo(e¢)pyrene/benzo(a)pyrene ratio in-
dicated that the photo-degradation process was one of important factors to the seasonal .variation of PAHs with

the lower deposition fluxes.
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Fig. 1. Conceptual representation diagram on environmental fate processes of toxic organic contaminants from

contamination sources into the environment (Modified from Sweetman and Jones)
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Table 1. Sampling periods for atmospheric deposition bulk samples and meteorological parameters in Masan and
Haengam areas of Korea in 2004

Locations Sampling Month Sampling period P()Z:;j? Tem;zc;(r:a)lture R(a;riz;ll
Masan January 6-Jan-04 to 30-Jan-04 24 0.9 0
Masan February 30-Jan-04 to 26-Feb-04 27 4.2 101
Masan March 26-Feb-04 to 31-Mar-04 34 74 495
Masan April 31-Mar-04 to 28-Apr-04 28 13.3 1915
Masan May 28-Apr-04 to 27-May-04 29 181 160
Masan June 27-May-04 to 30-Jun-04 34 219 269
Masan July 30-Jun-04 to 29-]Jul-04 29 26.6 197
Masan August 29-Jul-4 to 31-Aug-04 33 246 2945
Masan September 31-Aug-04 to 1-Oct-04 31 22.1 2715
Masan October 1-Oct-04 to 29-Oct-04 28 158 0
Masan November 29-Oct-04 to 1-Dec-04 33 103 122
Masan December 1-Dec-04 to 27-Dec-04 26 5.2 22
Haengam January 6-Jan-04 to 30-Jan-04 24 19 0
Haengam February 30-Jan-04 to 26-Feb-04 27 53 61.5
Haengam March 26-Feb-04 to 31-Mar-04 34 79 435
Haengam April 31-Mar-04 to 28-Apr-04 28 135 163.5
Haengam May 28-Apr-04 to 27-May-04 29 177 104.5
Haengam June 27-May-04 to 30-Jun-04 34 21 272
Haengam July 30-Jun-04 to 29-Jul-04 29 257 135
Haengam August 29-Jul-04 to 31-Aug-04 33 256 375
Haengam September 31-Aug-04 to 1-Oct-04 31 22.2 244
Haengam October 1-Oct-04 to 29-Oct-04 28 164 25
Haengam November 29-Oct-04 to 1-Dec-04 33 11.2 1105
Haengam December 1-Dec-04 to 27-Dec-04 26 6 20
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Fig. 2. Map showing the sampling locations (@) of
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Table 2. Comparison of atmosphen'c deposition fluxes
of PAHs (ug/m?/year) with several locations
from Korea and foreign countries

PAHSs deposition

M
Locations fluxes (ug/m’/year)

Masan, Korea (this study) 135 - 464
Haengam, Korea (this study) 622 - 194
Busan (Daeyeon—dong), Korea™ 200 - 1,455
Busan (Gijang-gun), Korea™ 135 - 460
Seoul, Korea™ 2,007 - 8760
Inchon, Korea™’ 2,993 - 3,650
Yangsuri, Korea™ 1,497
Yangpyoung, Korea?" 4015
Tianjin, China™ 135 - 10,147
Tihany, Hungary™’ 350
Manchester, UK”" 376 - 8,833
Cadiff, UK™ 295 - 7,154
Porto Marghera, Italy”’ 123 - 892
Paris, France™ 234

*only dry deposition fluxes of PAHs.
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Fig. 4. Comparison of normalized PAHs profiles to the
total concentrations in atmospheric deposition
bulk samples from Masan and Haengam areas
of Korea. Vertical lines represent the standard
deviations for a contribution of each compound.
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atmospheric deposition bulk samples in Masan
(@) and Haengam (O) areas over a year.
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