=3 EA83)A) A 7 (H]235) 00~00, 2004
J. of the Korean Society for Environmental Analysis

Sl & oi7[e] extet PAHs sETF: 7|tk 0|Sddie| &Y

Atmospheric Particulate Polycyclic Aromatic Hydrocarbons in
the East Sea, Korea: Relation to Air Mass Trajectory

Jeongwon, Kang, Gi Beum Kinf, and Chang-Bok Lee

School of Earth and Environmental Sciences, Seoul National University, Seoul 151-742, Korea
*Department of Marine Environmental Engineering, Gyeongsang National University, Tongyeong 650-160, Korea

We investigated the ambient levels of particulate polycyclic aromatic hydrocarbons (PAHSs) of the East Sea.
Aerosol samples were collected in the coastal region between March 2002 and May 2003 and on the ship board
between April and July 2003, using high-volume aerosol sampler. Seasonal geometric mean of 16 PAHs
(¢OPAHSs) varied from 0.98ng m-3 in Summer to 2.78ng m-3 in Winter. Dry deposition rate was 0.53! m-2 day-

1 during the sampling period. 4-day back-trajectories which passed the possible source regions through low
altitude (<3000m) were related to high PAHs levels over 4ng m-3. On the other hand, PAH levels under 1ng

m-3 fitted in the model that air masses transported through the altitude above 3000m. Thus results suggested
that the atmospheric particulate-PAH levels in the East Sea could be interpreted by transport pattern of air mass.

Key words : PAHs, particulate matter, source, air mass, trajectory, dry deposition, East Sea
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Fig. 1. Cruise track and coastal station (%) for collection
of the atmospheric particulate matter in the East
Sea.

Table 1. Summary of sampling dates including suction volume for collection of atmospheric particulate matter from
coastal station and research vessel in the East Sea

Coast Research Vessel
Date Suction Volume (m®) Date Start-Point End-Point Suction Volume (m®)

2002. 3.26~27 1025 3757° N 3755° N

2002. 10.10~11 1052 2003. 4.18 129.79° E 129.17° E 214
2002. 11.19~20 1036 36.00° N 35.12° N

2003. 1.2~3 1168 2003. 626 131.00° E 129.09° E 600
2003. 2.4~5 1152 3850° N 3752° N

2003. 3.5~6 1205 2003. 630 132.09° E 132.33° E 671
2003. 4.11~12 1155 37.26° N 36.21° N

2003. 5.1~2 1015 2003. 7. 1 133.06° E 132.11° E 526
2003. 5.21~22 1190
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Table 2. GC/MS operating conditions for PAHs analysis

Column: DB-5 (30mx0.25mmx0.25um Film)

Temperature Program: 100°C (5°C/min, 1min) — 140°C
(1.5°C/min, 1min) — 250°C (10°C/min, 1min) — 300°C
(5min)

Detector Temperature: 300°C

Injector Temperature: 275°C

Carrier Gas: 1.2~1.4ml/min for H2

Make-up Gas: 40ml/min for Argon:Methane (95:5)

Injection port Temperature: 300°C

Injection mode: splitless

Injection volume: 2pl
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Table 3. Seasonal concentration (ng m™) of PAHs in the atmospheric particulate matter over East Sea

Spring (n=6)

Summer (n=3)

Autumn (n=2)

Winter (n=2)

geo.mean (range)

geo.mean (range)

geo.mean (range)

geo.mean (range)

NAP 0.40 (n.d.~0.87) 0.09 (n.d.~0.28) 0.01 (n.d.~0.01) n.d.
ACY 0.02 (n.d.~0.08) 0.07 (0.03~0.36) 0.02 (0.01~0.04) 0.11 (n.d.~0.11)
ACE 0.04 (n.d.~0.08) 0.07 (0.02~0.29) n.d. n.d.
FLU 0.23 (n.d.~1.17) 0.10 (0.01~0.47) 0.01 (n.d.~0.01) 0.08 (n.d.~0.08)
PHEN 0.18 (n.d.~0.57) 0.18 (n.d.~0.18) 0.13 (n.d.~0.13) 0.29 (0.24~0.34)
ANTH 0.02 (n.d.~0.03) n.d. n.d. 0.01 (n.d.~0.01)
FLT 0.15 (0.01~0.39) 0.08 (0.06~0.13) 0.19 (0.10~0.36) 0.49 (0.44~0.54)
PYR 0.22 (n.d.~0.38) 0.08 (0.06~0.11) 0.14 (0.08~0.26) 0.31 (0.29~0.34)
BaA 0.05 (0.02~0.21) 0.02 (0.01~0.03) 0.05 (0.03~0.08) 0.09
CHR 0.16 (0.03~0.76) 0.05 (0.02~0.11) 0.16 (0.10~0.25) 0.30 (0.27~0.33)
BbF 0.28 (0.08~1.42) 0.09 (0.04~0.18) 0.23 (0.14~0.37) 0.43 (0.38~0.48)
BkF 0.05 (0.02~0.26) 0.02 (0.01~0.04) 0.06 (0.04~0.08) 0.07 (0.07~0.08)
BaP 0.10 (0.04~0.35) 0.02 (0.01~0.05) 0.10 (0.07~0.14) 0.14 (0.13~0.15)
IND 0.18 (0.06~0.53) 0.05 (0.02~0.11) 0.16 (0.10~0.26) 0.24 (0.23~0.25)
DBahA 0.03 (0.01~0.08) 0.01 (n.d.~0.01) 0.02 (0.01~0.04) 0.04
BghiP 0.15 (0.06~0.45) 0.05 (0.02~0.10) 0.14 (0.09~0.21) 0.18
2 PAH 2.26 (0.33~7.63) 0.98 (0.31~2.45) 1.42 (0.77~2.24) 2.78 (2.05~3.02)

nd: not detected.
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Fig. 2. Each PAH compound contribution to the total
PAHs in Spring, Summer, Autumn, and Winter
seasons in the East Sea.
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Table 4. Comparison of the dry deposition rates (ug m™
day™ of PAHs

Location Site PAHs rate Reference
East Sea, Koreab 0.5% This study
Casco Bay, USA 0.2 12

Coastal Chesapeake Bay, USA  0.2% 28
Ulsan Bay, Korea 0.5 15
Haeundae, Korea 0.4a 13
Seoul, Korea 17.9%
Bangkok, Thailand 7.5

Urban Hong Kong 2.6 8
Jakarta, Indonesia 17.9%
Melbourne, Australia 1.9

Rural Yangsuri, Korea 4.1 10
Yangpyoung, Korea 11

4Flux is calculated based on equation: [particulate PAHs,
ng m3]x[0.34 cm s‘l].M)
PData from the research vessel is included.
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