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Abstract — In this study, we try to quantitatively assess the micropollutants in Gwangyang bay, Gamag bay and Yeoa
bay, using simultaneous analytical method for 310 chemicals. In the results, several dozen organic pollutants were
detected in sampling sites, and the major chemicals detected were CH type chemicals, such as aliphatic and polycyclic
compounds, and CHN(O) type chemicals, such as aromatic ammines and nitro compounds. The concentration of
organic pollutants was higher in summer than in winter. However, there was no association of species of organic pol-
lutants with season. The total concentration of pesticides at each sampling site was measured within the range of
ND~9.11 pg/L. Insecticides and fungicides of pesticide type were detected in Gwangyang bay and Gamag bay, while
six kinds of endocrine disrupter were detected in southern coastal waters. From the results of this study, we should
estimated that the insecticides, the fungicides, and a few of the endocrine disrupters are major pollutant factors in
southern coastal waters.
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Table 1. Detectable chemicals by using sinwltaneous analytical method of 310 chemicals
Code 1 Compound Number Code 2 Compound Number Code 3 Halogenated Number
Aliphatic 0 No 21
1 25
compounds 1 Yes
0 N 3
o 2 Benzenes 16 °
A Compounds consisting of 90 1 Yes 13
CH Polycyclic 0 No 41
3 43
compounds 1 Yes 2
0 No
4 Oth 4
ors 1 Yes
0 No 3
1 Eth 8
ers I Yes 5
2 Ketones 5 0 No 5
Compounds consisting 0~ 0 No 12
B CHO 52 3 Phenols 22 ] Yes 10
4 Phthalates 9 0 No
0 N 5
5 Others 8 °
1 Yes 3
0 N 23
1 Aromatic amines 38 °
1 Yes 15
c J o . 2 Quinoline 1 0 No 1
ompounds consisting o’ T
C CHN (0) 63 3 Nitro compounds 20 (1) 30 15
es
4 Nit i 3
itrosamines 0 o 3
5 Others 1 0 No
Compounds consisting o’
b CHS (NO) 6 0 Mo 6
E Compounds consisting of’ 6 | Phosphoric esters 6 0 No 4
CHP (NOS) p ] Yes 2
F Fungicides 16
F Pesticides 73 H Herbicides 20
I Insecticides 37
Surrogate Surrogate compounds 15
IS Insertal standard S

Total 310
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AN APt - B3I T (Kadokami[1995a], Kadokami
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pesticidesE W] £35}9] aliphatic compounds 25%, polycyclic
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Rlo] Aol AUsg SAs] AsiA syl S HhE
Fee. BAFRT 1L dEAE surrogate®d 0.1 ugs
FYTE o] WA A} 227} 55 T Gas chromatography (GC)-
Ton trap Mass spectrometry (MS)E 42 F3i9ic), v
EAEY 3FE 80-120% WE EREoH, Bt 35EE
92.1%33t}. A Edel] thet F Ao EFAXHRSD; Relative
Standard Deviationy 10.8%% LER: oW, AAEAS] 81.0%7}F
(RSD; Relative Standard Deviation) 10.0% ©1JZ S =AU 1
211 %3 (MLD; Method Detection Limity= H1 0.036 ug/L,
7171828 A(IDL; Instrumental Detection Limitys 5 0.008 pg/L
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Table 2. Specific conditions of GC/MS
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Fig. 1. Sampling sites at southwest coast.
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AE71= 4 YR} teflon®® © 4L9] 2 #8871
ARgBIg o™, A= Aol Akt 5747, 22|13l dichloromethane
o7 MHsta Azt Mg Al A 2 ARGE 87
9} 5742 washingdt] head space?} QA AT AN5EE Al
T ice boxo] @ol 2RFsII oM A A7RA] 404 xPEE
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2.4 FAMERY

24.1 BFAE

310% siEkEAe] Al RE B 7Ieltar 97418 Kadokami
AR A FRol A4 FEE Sl ARGt 310F &
FA| & Sigma-Aldrich Chemical Co. Merch Co. 28] 31 Wako
Chemical Co.52] E5AI2RE AFE-319] hexane®|t} acetone &-1j
o z} B2 Stock solution(1000 mg/LyS M= ke 2 A|8%
EFAIEEA 83T EF AIRES AP
A7HA] 4 28 AdEjellA Baasich

2.4.1 B8} F%% (Liquid-Liquid Extraction(LLE) )

o &3
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GC/MS Model Varian GC 3400 CX

Carrier gas He (99.999 %)

Column J&W DB-5MS (5% penyl-95% methylsilicone) fused sillsca capillary column, 30 mx0.25 mm i.d., 0.25 um film)
Detector Saturn 2000 MS

GC

Injector temperature 250°C

Transfer line temperature 280°C

Column temperature

Injection method splitless, 2 min for purge off time

temperature programmed 1 min at 50°C, 8°C/min to 300°C, 8 min at 300°C

MS

Toniaztion mode Electron Impact (El mode)
Scan rate(m/z) 45-500 amu

Background mass 44

Mass defect 0-50/100 amu
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25 H9S 23 WRSl 3
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Wk PEAITO R | mL hexaned O % $5E T A LA
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Table 3. Kinds of compounds detected in each sampling site
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Aliphatic compounds
Benzens

Polycyclic compounds
Ethens

Ketones

Phenols

Phthalates

Aromatics amines
Quinoline

Nitro compounds
Nitrosoamines
Phosphoric esters
Pesticides

Others

Total No.
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Fig. 2. Concentration of pesticides detected at each sampling site.
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Table 314 vehd #7184 F 5° H"f & A, A7EE
sistol YERITHFig. 2) AEH 5ok
He oA FHEEIT. o] g BT dolx] dEd 5
o] FF 9=, T 5 FHRTAE FEelMY F
FTHNELE 050 pg/L=EEHEAT-9[2000])0171 W

o|F A3lehE okl Sl sl ot

Rl ti= a1) L%‘HE} AAEE B, Az A A

430 Wi g Fte 2000 5 ASUAL Sk}
22991 /M5 0“4%01 sl sl fele) 71E

?JOI sl ZhEelE 20039 88E A9Jst 5_5_ A2=A]
A 2.57~5.15 pg/Le) EE o Z wokGr} 7

_:(o

@9& AAAG R A= oixjalA e BE l 14 ND
~1.59 ug/LZ HER} B2 o] 28t YA EE nloksirtar

Rigeaaie 3

2 28y A5 sotel

FE AEA, A, AzAe] A
7H R BR3red Table 4¢ BAISIH L 158 5% Fig 390
vepSieh g8l gt sfeleld dE% AFAE fenitrothion,
heptachlorepoxid, o-HCH, 8-HCH, chlopyrifos 5|21 & A
FA7IG #FEQ o 0] 52 HAEFEE 1.40~9.11 pg/L H 9]
St} 2HtAl= chloroneb, pencycuron®] 22t 1.59 ug/l, 2.54 pg/lL2
AEFHAJ L, A2AE 20049 384 bromobutidex?} simetryn©]
247} 2,04 pg/L, 2.44 pg/LE TR F3b} wl AT 3
AFE gt o® 3 Avke) vl s B 5[2003]), pencycuron
¢} fenitrothion®] FEZX 0 F AEHYT TEEIEE H]=381S 0
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Table 4. Pesticide compounds detected at each sampling site
Insecticides Fungicides Herbicides
fenitrothion (6.54 pg/L)
Gwangyang heptachlorepoxid (2.57 pg/L)
Yeoja fenitrothion (1.59 pg/L) chloroneb (1.59 pg/L)
heptachlorepoxid (2.57 ug/L)
a-HCH (0.64 ng/L) bromobutide (2.04 pg/L)
Gamag 8-HCH (0.78 ng/L) pencycuron (2.54 ug/L) simetryn (2.8 pg/L)
chlopyrifos (0.76 pg/L)
10 ¢ 20
9F ] 18 F

Concentration{pg/L)
(4]

Insecticides Fungicides Herbicides

Pesticide types

Fig. 3. Concentration of pesticide types at each sampling time.
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1990]t}. whehA], naphthalene 2 pyrened
EA 13705 i E48 A3} phenanthrene, pyrene,
benzo(g,h,i)peryle] 3%0] #HoFaty) 7lanloA AESHYT = =
T3S 42 174 pg/L, 1S pe/Lol0th(Fig. 4). ThE Chaneks
SFHES AEHA YA AEEA ol8kE EABIIT A3
detAelr def "ojA gl ojabtelis ofd thehyas: 3
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Fig. 4. Concentration of Polycyclic Aromatic Hydrocarbons(PAHs)
detected at each sampling site.
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Fig. 5. Concentration of aromatic amins detected at each sampling
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Fig. 6. Concentration of phthalates deiected at each sampling site.
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Table 5. Detected endocrine disrupter in each sampling site
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Fig. 7. Concentration of phenols at each sampling site.
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2,6-di-tert-butylphenol 0.64 pg/L, p-octylphenol 0.89 ng/L, 2.,4,5-
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Sampling sites  Endocrine Disrupters(EDs)

Gwangyang
Gamag
Yeoja

di-n-butylphthalate (0.46 pg/L), bis(2-ethylhexyl)phthalate (0.67 pg/L), heptachlor epoxide (2.57 pg/L)
p-octylphenol (0.89 pg L), 2,4,6-trichlorophenol (8.11 pg/L), 2,4,5-trichlorophenol (3.76 ug/L), heptachlor epoxide (2.57 pg/L)
di-n-butylphthalate (2.10 pg/L), bis(2-ethylhexyl)phthalate (8.31 pg/L)
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