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Abstract - Monitoring for the quality of coastal water is necessary to improve its biological re-
sources and to maintain healthy environments. We measured the concentrations of phenals, nine
polychlorinated biphenyls(PCBs), tributyltin (TBT) in surface water at 5 stations and the concen-
trations of mercury (Hg), chromium (Cr (VI)), cadmium (Cd), lead (Pb) in surface water of 10 sta-
tions in Tongyeong marine ranching ground of Korea in August, 2003. The concentrations of
analytes were determined as follows: phenols. 1.6~ 2.8 ppb, PCBs:. not detected (ND), Hg: <0.1
ppb, Cr (VI1): 0.01~5.32 ppb, Cd: ND~0.41 ppb and Pb: 0.43~ 2.60 ppb. These concentrations
satisfied the standards of human health protection in coastal water by Ministry of Environment,
Republic of Korea as follows: phenals; 5 ppb, PCBs: 0.5ppb, Hg: 0.5ppb, Cr (VI): 50ppb, Cd: 10
ppb and Pb: 50 ppb. TBT was not listed in the standards. The concentrations of Sn in TBT ana-
lyzed in sea water of Tongyeong marine ranching ground were in the range of ND ~ 0.0273 ppb
which are similar with the values of 8~35ng Sn L1 (0.008~ 0.035 ppb) in Chinhae Bay studied
by Shim et al.. Therefore, the quality of sea water in Tongyeong marine ranching ground was safe
enough to protect human health.
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Fig. 1. Map showing the sampling stations in the marine ranching
ground of Tongyeong costal watersin august, 2003.
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form (spectrophotometric grade), Potassium ferricyanide
(111 (ACS reagent), Copper (I1) sulfate pentahydrate (ACS
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reagent), Ammonium chloride (ACS reagent), Sulfuric acid
(trace analysis), Hydrochloric acid (trace analysis), Acetone
(HPLC grade), Sodium sulfate (suprapur), Hexane (PRA
grade), Nitric acid 70% (redistillation), Z2]x BAF A
¢ke]  Ammonium pyrrolidinedithiocarbamate, Diethylam-
monium diethyldithiocarbamate, Tropolone, Methyl orange,
Ammonium hydroxide, 4-aminoantipyrine, Phenol, Phos-
phoric acid, Butyltin trichloride, Triphenyltin chloridex=
Sigma-Aldrich (v] =) A F 3k}
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Table 1. Absorbances of phenol standard solutions at 460 nm

Table 3. Concentrations of Sn (in TBT) in sea water

St 2 St.3 S5 St.7 St.9

Conc. (ppb) A (Ave.£SD) (n=5) RSD (%)
25 0.0569+0.0003 0.44
100 0.2142+0.0008 0.36
250 0.5522+0.0012 0.22
400 0.8974+0.0019 0.22
500 1.0945+0.0031 0.28
A: absorbance
Table 2. Concentrations of phenolsin seawater
St 2 St.3 St.5 S7 St 9
Conc. (ppb) 28 2.6 21 16 22

St.: station
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2. 7154 318 E (Tributyltin: TBT 5)

AR 29] #4Al=el H7kEl 0.97 ppb tributyltin chlo-
ride 5 Sn®] == 0.35ppbel| sFate, Ay Az A
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&2 117% )19 & Aol Alzd A4 F Sn
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8~35ng Sn L1 (= Sn: 0.008~0.035 ppb) &4 ¥ AT
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Table 4. Calibration curves of the standard PCBs

0.2 ppm 0.4ppm 0.6 ppm 0.8ppm 1.0ppm
PCB-8 12756.20 33403.78 36348.05 45166.35 53672.72
PCB-29 689781.66 1154137.70 2247951.66 2922796.21 3461946.91
PCB-52 232995.80 393598.64 752985.04 9838737.68 1152565.64
PCB-101 313609.07 519614.48 1035368.7 1369677.30 1641711.30
PCB-153 234430.55 390723.31 780458.35 1043568.20 1222666.70
PCB-180 308828.98 523319.03 1050631.8 1433600.10 1670684.40
PCB-194 131402.59 223025.38 456038.46 607625.29 745940.73
PCB-206 154069.76 253134.32 505326.25 659952.40 829468.99
PCB-209 248683.41 398915.01 778520.98 1014802.50 1292145.20

Table 5. Recovery of PCB 198 extracted from sea water sample

S.2 S.3 S5 S7 St.9  Standard

PCB 198
0.10ppm 68036.8 57463.0 72704.0 54005.4 68691.8 91508.7
Recovery (%) 74.4 62.8 795 59.0 71 —
Table 6. Molecular ions and retention times of PCBs

PCBs Mol. formula Mol. ion range R.T.(min)
PCB 8 C12HgCl2 217.70~218.70 8.98
PCB 29 C12H:Cl3 255.70~ 256.70 10.67
PCB 52 C12HeCls 291.70~292.70 11.92
PCB 101 C12HsCls 325.70~326.70 14.44
PCB 153 C12H4Cls 359.70~ 360.70 17.15
PCB 180 C12HsCl7 393.70~394.70 20.25
PCB 194 C12HoClg 429.70~430.70 23.32
PCB 198 C12HoClg 429.70~ 430.70 21.39
PCB 206 C12HClg 463.70~ 464.70 24.53
PCB 209 C12Clyo 497.70~498.70 25.49
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w0 gk (55279.3) 0.2 BA3lT 717ke] PCB 23
SNo] Fxof i3t mAE WA Tableds} 2. 7t
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Table 7. Concentrations of Cr (VI), Cd, Pb and Hg in sea water

samples
) H. M.
Station
Cr(VI)(ppb)  Cd(ppb)  Pob(ppb)  Hg(ppb)
1 0.27 ND 0.47 <0.10
2 0.01 ND 2.60 <0.10
3 2.38 0.03 0.77 <0.10
4 5.32 0.26 0.47 <0.10
5 2.69 0.39 124 <0.10
6 0.57 0.12 0.70 <0.10
7 2.17 ND 0.43 <0.10
8 1.72 0.10 0.49 <0.10
9 0.62 0.25 0.51 <0.10
10 0.79 0.41 1.04 <0.10

H. M.: Heavy Metal

A7k (retention time) 2} &elel] ARL%¥l EXjo]2-S Table
6o Lt Sich sl eje] Sdel A PCBssl B Abghel
705 7|7 (@A) 2 A ) S 05pph=A £
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AR 4 24 o9 FEE BE A
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A7) 2 A=) & 05ppb=] Fod uhehsAre] o4
o) 43¢ 7% AT,

5. 7} =& (Cadmium: Cd), ¥ (Lead: Pb) &
3E (Chromium: Cr(VI))

Cr(Vl), Cd g Pbe] 358! 3|58 d5Alad 1
ppbe] TZgM (Cr(VI), Cd, Po)& A71st Ajze] 34
Azpel 22 Ao #4Ase] EA AT (blank)e] =}
o]F FEul4ql 1333wz e 3 F 4d 2F S
Ho] =g 1ppbe] WEE= Jehfglor Zh7k 1ppb
9] Cr(Vl), Cd, Pb Fg99] 3582 63.8%, 81.4% 2
85.5% ©] %1t}
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4= A= 5 Cr(Vl),Cd 3 Pbe] #4: 107 A %¢]
3 Alme} AAS 100mLE 53] Als A whgol o
2t EAsH. AAl4 S Cr(VI), Cd 2 Pbel &4
data= 7}7} 45.15+4.18 ppb, 1.55+0.07 ppb 2 11.83+
1.62ppbelsler, o] FES F3ul4el 133302 e
ool A A kA -2 A4 F Cr(Vl),Cd ¥ Pb
9] %2 wWE ZL(Cr(VI): 2.79 ppb, Cd: 0.12 ppb, pb:
ND)& blankz 3}gich sl Alse] A4 3e w35
9l 133322 vE vl blank k& w53 3|5&
2 e FH HF wxt Table 73 ok 7R
712y Ay E (5235 A]181085: M= 1, 3. 4, =}
3, (2 AHEe ARRE 7]E)el eEk Cr(VI): 50
ppb, Cd: 10ppb 2 Pb: 50ppbe]ct. & dFellA ZARgE
EquitEA &4 Foll= Cr(VI): 0.01~5.32 ppb, Cd:
ND~0.41ppb ¥ Pb: 0.43~2.60ppb=4 AFe] A7Fw
3 715l AEst d4E gEde

~ (@]
= i

¥ A= 20034 8ol 5o witEAks] o 57 A4
235X e, N e FEed ol =nldd
(PCB) & #7154 33HE (TBT)2] =2 107 A4l
A a2 g8l ZF V), TIEH, 3o FFF v=E WY
TN D (S FAEE 2002) 2 o W o)
w4 Aol Bl 24 BN (FRRFATY 1999)
Ay W ste] $Aseleh B4R A7) YA (7
23 A]1810835: Hx: 1, 3. 4, 7 s d)d sl
¥ =5 5ppb, PCBs: 0.5ppb, Hg: 0.5ppb, Cr (VI): 50 ppb,
Cd: 10ppb 3 Pb: 50 ppbe] 12 §-7]F4 2gHE-2] 7]&>
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7154121318 (TBT) % Sne| s=+ 1] #H&~0.0273
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