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In this study, we try to determine the distributive property in southwest coastal waters, such as Kwang-yang
bay, Ka-mak bay, Yeo-ja bay, Wan-do, Hea-nam, Young-gwang, and Mok-po, using simultaneous analytical
method of 310 chemicals. The results were detected tens of the organic pollutants in sampling sites, and the
major chemicals detected were CH type chemicals such as aliphatic, polycyclic compounds and were CHN(O)
type chemicals such as aromatic amines, nitro compounds. In particular, pesticides were mainly detected in
summer, phenols and phthalate esters were not seasonal effect. Also, a number of aromatic chemicals were
detected in Kwang-yang bay. From the results of this study, we confirmed that it is mainly contaminated in
summer- and the pesticide chemicals are the major pollutants in southwest coastal waters.
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@A TG0 B
of FrdaTy F718dEd EAE AFHOE & & screening tool 7NEe] TSt} Katokami 5
ofste] AR Ardd FewdS AES G 13] F#9vto 2 310%9 satEd e ~agyg s ¢
2 A7 2He gyslold R JARNY & Ut tHR JARNES A2 - dhaan,
g Be3e A AAAGAA F/ISREA £ PHS Eojo] TARH) Ji5d BAEL 73
g A, AdE SHAENS TR At F9) pesticidesE B E5}o] aliphatic compounds 25
39 HHAEE FHRET] A 712AQ] #3FEA F polyeyclic compounds 43%, phenols 223,
A5E AAMSA Pk phthalates 9% %, % 31059 gFEEH HYW
2894 T BRH3Y Table 19 YeESAT
2. Ay Uy ol¥ LA 7 AE, "I IHAUYH
ARCEEEERE oz FAHAA gk 842 $H40z x93
dAotalgd e SA7IY 2 b7 5 ogd 44 1L WBEHARTEASR FAHSHE BF F 8F0] 2
BEE B3l £EL RUEEHAES 2T ¢ AZ Aol E§E o] Qth E3 B A3 AHax
o ole g thekdt CHBAS FA B £ gl o AUEE SHsY] A 5H F5g HUtE
Table 1. Summary of the target chemicals
Code 1 Compound Number | Code 2 Compound Number | Code 3 | Halogenated | Number
1 Aliphatic 95 0 No 21
compounds 1 Yes 4
2 Benzenes 16 0 No 3
Compounds 1 Yes 13
A o 90 -
consisting of CH Polycyclic 0 No 41
3 43
compounds 1 Yes 2
0 No
4 Others 4 1 Yes
0 No 3
1 Ethers 8 1 Yos 5
2 Ketones 5 0 No 5
Compounds = 0 No 12
B | consisting of CHO | 22 3 Phenols 2 1 Yes 10
4 Phthalates 9 0 No 9
0 No 5
5 Others 1 Yes 3
. . 0 No 23
1 Aromatic amines 383 1 Yes 5
Compounds 2 Quinoline 1 0 NO 1
C consisting of CHN 63 3 |Nitro compounds 20 0 No 15
(0) . . 1 Yes 5
4 Nitrosamines 3 0 o 3
5 Others 1 0 No 1
Compounds
D consisting of CHS 6 0 No 6
(NO)
Compounds Phosphoric 0 No 4
E consisting of CHP 6 1 t 6
(NOS) esters 1 Yes 2
F Fungicides 16
F Pesticides 73 H Herbicides 20
1 Insecticides 37
Surrogate [Surrogate compounds 15
1S Internal standard 5
Total 310
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trap MSE #4& T3ttt Qi E &9 3
F&E 80-120% HYE Yo, Hu 58S
921%%Act. AA EZd dizgk b Ao 2EHA
(RSD, Relative Standard Deviation)& 10.8%% U}

thron AAEAe 81%7F RSD 10% °oHZE =
A aga 72 A(MLD, Method Detection
Limit)ye T 0036pg/L, 7171822 3HA(DL, Instru-
mental Detection Limit)= #H ¥ 0.008ug/LE2 YEF
o}, olejd AxzRE 2 Agd g8E ogdE o
ARNHL 27T ¢ e PHoR Fudc)

2.2. A &AH

f718st B2 e 4 A% g AEE EE
a7 A4, AEek 37 A" 5 F T AHE A
shed 2003 8¥ 3 2003 12€ 17t E&FE A
Fsto] EAsgitt 2 A2 A AL Fig. 1o b
Epu ATt

2.3, Ay

A+871e F72 WF7t teflone 2 @ 4L9] 44
FE &5 Agsgen, e de Aan FF
4, 283 dichloromethane. = A Hstn 7Ax5%

N

i

o AEE A7) A 74 AREFR &9 £
washingdte] head space’t 1A AFdlgEch <
& AIZE ice boxdl| ol &wrslgon £4 7t
2 4TAHA ABAE2 mastgr. A5E ARE
154 olud & 2 wFsArh

310% et do XFEANEE Y4B EFFEEL
TAE KadokamiZrAFZ2E] Agikel HA w2
A sle] AbEELE Y. 310%F EFAET Sigma-
Aldrich Chemical Co.# Merch Co. 283 Wako
Chemical Co.5 9 5&A%& AHE3t] hexaneo] Y4
acetone -Sol ZI &9 Stock solution (1000
mg/L)e WE g 2 ARES T BEAME
24 2839t FF AEEL AEslY] AAA
AT 2% Aejel A BEstH

24.2. AMz=2(T jquid-Liquid Extraction, LLE®)

R AR FEFHE JAFZHLLE)S A}
28t th. A 8F 500mLE BAZd7]] ¥
phosphate buffer& AM&3l9} AE+F pH 7=
A3t} Dichloromethane 50mLE ¥ i 1082
shaking® ¥ 35 AL &= HAL 238 W
sto] $27} dichloromethane®< #8389t ¥
dichloromethanee 2 3-3¢] 43 EE(NapSOy
& 4ol g A7 F KDFE7]Z % 5539
th A 9to 2 Iml hexaneZ 02 F&3 & A
g AL et WREFEA(nternal standard)
5% (4-chlorotoluene-ds, naphthalene-ds, biphenyl-
dio, phenanthrene-di, perylene-di2)& #7}3%ith
B Aol ALE3 717]E Varian AF] Star 3400CX
gas chromatographyol A7Z24%¥ Saturn 2000 mass
detector® A&t o, GC/MS 42748 Table 2
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Fig. 1. Sampling sites at southwest coast.



2

Al—%.HL

[} =

2

o - o]

Mo
io_(t

Table 2. GC/MS conditions for determining the target chemicals

GC/MS Model Varian GC 3400 CX

Carrier gas He (99.999 %)

Column J&YV DB—SMS (5%. penyl-95% methylsilicone) fused sillsca capillary column, 30mx
0.25mm i.d., 0.25um film)

Detector Saturn 2000 MS

GC

Injector temp 250C

Transfer line 280

Column temp §er§§§raattué%°8f°§°ré‘§“n?ﬂo 00T, 8 min at 300C

Injection method splitless, 2 min for purge off time

MS

Ioniaztion mode Electron Impact (EI mode)

Scan rate(m/z) 45-500 amu

Background mass 44

Mass defect 0-50/100 amu

3. Az g 12

31 Al dteles f718kstE A 318 B4
Mgl dgaleE A8l e #71EEd S o
AE dARAMYoR AES A Ae-d A H(EY,
129), AAEZ s Adekajsrt kst §718
o 95 eFdHA &g FAE F YU 4
AN dor AFdAEE HAEY F718549 B
¢ 7& Table 39 Uetliid. #dEd F7184
] P

o] A7t 8t&4 FAo] CH, CHNO)! 3l
A% 2 aromatic3t &3 pestmdesi Ta A o,
A 36F9 sAdFE T3S F 12659 §71E
Hol AFE =} o|#3t 75.44—'5 EPELOE sl o
otafle] 2 OHEAL B3l 4F ¥ aromatic
3}3H8, 181 pesticides & —’?‘—7@% AT ESH
AEH F71EHEY FE 829 126%0] 12¢€9 31
FTHG 4] o]} o g HEE #7182 Ko 9
3 As] Aokslge ode FE oo By
7beAe]l woka dvtgd

-IN

Table 304 Vebd H7182F F2 51 &8
27 (Aromatic amines, PAHs, Pesticides, Phthalates,
Phenols)®] A 23S Fig. 2o Yebigid. 5 ghst
EAFY F#HE ND~1127ng/L H$ol Addeow
BE AqelA 1290 v]3le] 84 43 & F
Lgog EAsATh T3 8¥ol gAY T A
Hq F dmdA sxgel M =ohon stakut g
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Table 3. Kinds of compounds detected in

each sampling

point

Compound type Aug. Dec.
Aliphatic compounds 6 0
Benzens 6 2
Polycyclic compounds 22 1
Ethers 1
Ketones 2
Phenols 11 3
Phthalates 9 3
Aromatics amines 12 10
Nitro compounds 6 5
Nitrosoamines 1 1
Pesticides 36 1
Others 7 2
Total 126 31
# 9 sl £o2 3 gol A ek 3 9)
A B, %, AN A FU SO
2 9 AZF U Fig. 29 Table 394 T2 EEH
Ml AgRrgore] fr|sgrEde] 942 th
FNFEER F2 50| oFolAE Ao By
9r) g4 JARE @ 5AF 49 TE A
2ok FU 99 FTE wol W £ A FE,
B, bl 1 29 sbs4el A et
53] 3, HRe BEFLFY FEBE B
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Fig. 2. Total concentration of five chemical classes detected at each sampling site.
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A3 L"Lﬁﬂ—r"ﬂ A AEH F5%FE Insecticides,
Herbicides, Funglcldes«] A7FA 2 BF38le] Table
40 EAAE 159 FEE Fig. 390 vehdl 2k
AE2d F5F ’\LA Insecticides fenobucarb,
isofenphos, Herbicides= mefenacet, ¥ 3 Fun-
gicides¥ chloroneb?] & ZAZH. %3 oz
TS A9 A AHANA 1] o] e R A
HASL Agal] At oA AEH A
ZFAS>TFA>AZA ] £o2 ‘%E}ﬁ‘:} £3
A 2 AzAE st d-EI s Jobs
(GFouh, ZpEtet S)olA FEWIES} E=oke
Ao HAENEE ¢x, g 59 4 7Ee o

de e AgdM &2 54& e Ack(Table
4). o] 3 AT RE o3 1%3}] Aol A
TR LA AFAN FogA oz Fay
oh;} /g}?xﬂoﬂ % HIFede sAEFE £3s}

Table 4. Kinds of pesticide compounds detected in
each sampling point

Insecticides Fungicides Herbicides
Kwangyang 7 2 1
Yeoja 0 0 0
Gamag 4 0 6
Wando 5 6 3
Haenam 3 6 2
Yeonggwang 3 3 3
Mokpo 4 2 2
Total 26 19 17
100
OHerbicides
20 HAFungicides
80 | BInsecticides

Concentration(ng/L)

o ¢ O &° & ) o
4 & < > & o
PO T
Q;x\ .@o

Sampling site

Fig. 3. Concentration of pesticides at each sampling
site on August.
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Table 5. Endocrine disrupters detected in each sampling point

Sampling sites Endocrine Disrupters(EDs)

Kwangyang di-n-butylphthalate, bis(2-ethylhexyl)phthalate, heptachlor epoxide, endrin
Gamag p-octylphenol, 2,4,6-trichlorophenol, 2,4,5-trichlorophenol, heptachlor epoxide
Yeoja di-n-butylphthalate, bis(2-ethylhexyl)phthalate

Wando p-octylphenol, chloroneb, fenobucard, endrin

Haenam iprobenfos, chloroneb, fenobucard, heptachlor epoxide,

Mokpo fenobucard, heptachlor epoxide

Yeonggwang chloroneb, heptachlor epoxide

d hsAE Fon A4 5 AW B A7) 4
Futoz APAE TEy)oE gEZolE By
g},

AFER HE A ddds 2 wekodol
Azke Ade 9% 9 Fguwoz Uehdt) 53,
gz @079 55 98 2F L FH5w
7S] kAo Ao} A AEale] 9% 9.9l
Asteq glon Faute A AxA L AEA 7
%% gol & AL FARE 53 54459 3
#29 §9 A o oz BUAt(Fig. 3)
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