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Phenyltin Compound Contamination inside
Cheju and Songsan Harbors
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Phenyltin (PhT) compounds (triphenyltin (TPhT). diphenyltin (DPhT) and monophenyltin (MPhT)) in
seawater, sediments and organisms inside Cheju and Songsan harbors were quantitatively determined to assess
the extent of contamination. The samples of seawater and sediments were collected three times (March. June
and August) in 1998, considering the mooring sites of ships. The samples of organisms (Thais clavigera.
Liolophura japonica and Cellana nigrolineata) in an intertidal zone inside Harbors were also collected three
times (May, July and August) in 1998. The concentrations of PhT compounds in sewater and sediments were
below detection limits at most stations and very low at few stations, and were different with survey time.
However, PhT compounds in organisms were detected in high concentrations. The mean concentrations of TPhT.
DPhT and total PhT were 222, 34. 251 ng/g for T. clavigera, 39, 9. 49 ng/g for L. japonica and 49. 9. 38 ng/g
for C. nigrolineata. respectively. Those concentrations in 7. clavigera in Cheju and Songsan Harbors were times
of 28~73, 2.0~4.8. 2.6~4.8 as high as those in the other two organisms, respectively. Those concentrations in
T. clavigera in Songsan Harbor were times of 3.9, 4.8, 4.0 as high as those in Cheju Harbor. respectively.
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9 & Aeg ¢g8d AP (Thompson et al,
1985: Horiguchi et al. 1994). 31 MEF] il
TPhTCIY) S4do] Uit 4dAFHE vy FIol o
& LCso o, 84 . & 232 011 w/ ! (24 h). 53
ve/ 1 (24 h). 53 we/ 1 (48 h)oI1R 3, the]ol ojsh
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25 m Bk 22 dute disiAe ol #HEY AHE
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Fig. 1.

Map of study area showing Cheju Harber
and Songsan Harbor (MM : Mooring
Site).
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£ 92, 234 F9 Puy #P e st 2
A FU A B CRAAA 59} HAEL F99
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Az At AFAHUG 2FGAA HAxs upet
Zo] ARG E 671 AAAAM, BAGAME 5A
AAANAM, CAGAM = 470 FHAA. DAFGAM = 4
N AAE F 194 AFAA AEE A5

A¢E $8 5 30 cnAABAM 5 1 F vlE] g2
2 AHG ZYstRdlolEY] A58l Iee Boxol
o] 4E4E vt g ¥NFA 7AA -T0CcY 3
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(Liolophura japonica), 2912 (Cellana nigrolineata)
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7 garge] A BAYGY ZEAE Tol EAo) ALE
sk BEHHs 19983 5. 7. 8o 33)o] AA A
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of AEAdz g ¥ 742 A4g AARG * /3
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I 2 A 88 Age EEEEU MPRT,
DPhT. TPhTS WHEFEZQ] tetrabutyitin (TeBT)
2 PYAAFEZ AdrichAl (USA) AE-E,  tropolone,
Grignard A12%¥Q) hexylmagnesium bromide (HMB)+
Aldrich#t (USA)9) AEE, F&89<A n-hexaned
FisherAl (USA)S HPLCHE& AMESAT 19 Al
<A@ §8& AHgsig.
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PhT &tgtE9| 24

PhT 3}EE BY - 3% BYse #FL aA
Alg9 A8 (acid digestion), &vh3ZE (solvent
extraction). FEM2} (derivatization), A (clean-up),

4] (analysis)® STHAIR o]FfolRon Z} A g9
A2 iy g

g 01 19 AFE 2 1 FEESRUT B2
& g4e AR pH 27t H=E & & 005 %
tropolone-hexane 20 m& Y& H WHEEEZZR
TeBT (0.02 w)& FAth 38 &89 & F 58
A% AR {7180FS 28 Aok UnA &
FAR 4 19 diME FFE o 5 ¥
718 E S 3AFE5%7] (Bichi R-12)E ol &
3 2 nE FFA F R &84 A7)
2 M HMB 250 ul ¥ 15%7F vortex2 #HojFi 20
23 Btk 04 N 848 4 nl H7tslo ¥bE&
FEAIFIZ 4000 rpmolA 94 el F #7180
52 5 ml hexane 22 m2 MAHF 2 g activated
florisil column& E3HAIZCE A AztS olefel A 23
3 g8 d ¥ 200 w9 hexane® 7istad GC (gas
chromatograph)-FPD (flame photometric detector) 2
BM89ch GC-FPDEA2A-& Table 13 #rh

HAE : HAE2 40 C AXVAN dzA F
53001 g€ Y4B Held WREFEZZA
TeBTE ¥-& ¥ 111 941 10 ml Fof 3082 A
stk W7 BUdE 005 % tropoloneol -7
hexane® 20 m@3. 7] (Chang Shin CS-K)=Z
3AES A" F 4000 rpmelA 108 4L
A F 2 e §7189F8 RN 84 2
sttt o] = 59 FUsch

AEA  AEAE 9T AAT F GRAER
723 & F 534 A3% £ 50 o gAY 1
+0.01 g¥ go} &3] A 0.05 % tropoloneol ¥
H48 hexane 30 m& ¥ 3%& 8o ¢ mE #E
NP el 2 nZ F2EE A ojYde HF
9 247343 FY&A s

4 g 2 AEHA 0 32 0)8d
n-hexaneX s, HAE, & A8=5E PhT 3%
8 F&sted A#4QU guodt s+ HHE 9
AE () A8 05 e Snoll ABHE EFEZ
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Table 1.

Z A

GC condition for analysis with flame

photometric detector (FPD)

oF 0| M

= —

Gas Chromatograph :

Hewlett-Packard HP 5890

Series I with flame photometric detector(FPD)

Injection Volume
Injection mode
Detector temp.
Injecter temp.
Carrier gas
Detector flow rate

Column head pressure

2 ul

splitless

250 C

225 C

He

100 em®/min for air
170 cm’/min for He
25 psi

Temperature Program

Initial temp.
Initial time
Ramp Rate
Final temp.
Final time
Ramp Rate
Bake-out temp.
Bake-out time

Cotumn

Supelco SPB'™ - 1

Length

Internal diameter
Stationary phase
Film thickness

5 C

3 min

30 C/min
200 °C

5 min

40 'C/min
240 C

15 min

30 m
0.25 mm
SPB-1
0.25 wm

Table 2. The recoveries from seawater, sediment
and organism (7. clavigera) samples
spiked with phenyltin  compounds

corresponding to 0.5 ug Sn

Recovery (%)

Matrix

TPhT DPhT MPhT
Seawater Qg £7 92 9 63 £ 10
Sediment 87 £ 3 87 £ 5 5 £ 8
T. clavigera 8% £ 5 88 + 4 6l 9
“mean value of five determinations + S.E.

Table 3. Detection limits of phenyltin compounds
for each of the seawater, sediment and
organism (7. clavigera) samples

Materix Detection limit
TPhT DPhT MPHT
Seawater (ng Sn/ !) 1.0 0.5 20
Sediment (ng Sn/g.dry wt.) 1.0 05 20
T. clavigera {ng Sn/g.dry wt.) 1.0 0.5 2.0

_122_

[=1]

* ?E =

rlo

g 71 ¥ 4 AR BN e H4ge &
A% A= Table 29 Zch TPhTS DPhTol i3
Ae 87~93 %9 3+E&& Holy, MPhTE 55~63
%9 32 I8¢ HAY TPhTY DPhTe
MPhTRDH dizez 7 A{HS2 n-hexanedl
44 F&HY MPhTE @2 4549 #7128
A FAYLIE S48 O Qo FaFHes G2
34gg Roln 9lg ¥ ohlE Halz HdlFe
2 ade A ¢ F U 28y olE ¢
de 52232 32 gsich d98 e AY ¢
ENRRFY HAE 2387 A WRBEEEZ
TeBT9 &L digoME 97 % HEABAA
93 %. HAEANME 85 %E Edh

2uhgel d&9A (detection limit)e EFEZ
< A7t AREAME B den, 2 FFe
Table 33 2tk

!
[
=

RN

ARe AEA 24 YuA 20 mel 471805
g ulg BAE © 2RuE 5Y ¥ ¥ 37 &
A 48 AT AZAL F AF TARE 259
A2PTe AP,

g9 3 ug

si5olAlel PhTSIEIZS] 29

F502 929 PhTHHES FE 2 YEHF
B 5oz £2 wi7E JHAY 5 o2
Hol AMHT TF HIE E= JEA 44 &7
HEz o 3 5T $X8 o2 448

AFg Ja4ge 5 PhTFES] RAM
Zlell @2 Z+ 2)A 9 BT Table 4, 59 #oh AF
geo] 39 FuldlME TPhT. DPhTY F=& ZHZ
ND. (2382)~96 ng/! (& 19 ng/ ). ND.~
71 ng/t (H¥E 06 ng/ )9 ¥HHUL MPhTe
N.D. 9258, g&9ox PhT F¢ES 2% ND.E
Bodh ols YezgAZ2 ¥4 ARHE TBTH °
o F3EQY 9RIFY (dibutyltinn DBT), Bx



RIFT AL HEFAEE S o

Table 4. Concentrations of phenyltin compounds in seawater in Cheju Harbor (ng/! as Sn)

Station March June August
No. TPhT DPhT MPhT TPhT DPhT MPhT TPhT DPhT MPhT
1 15 N.D. N.D. 15 N.D. N.D. N.D. N.D. N.D.
2 23 N.D. N.D. 36 1.0 N.D. 1.5 50 N.D.
3 N.D. N.D. N.D. 32 2.2 N.D. 1.1 1.8 N.D.
4 N.D. N.D. N.D. 5.2 2.2 N.D. 1.6 15 N.D.
5 35 N.D. N.D. 6.0 N.D. N.D. 9.6 7.1 N.D.
6 N.D. N.D. N.D. 33 N.D. N.D. 29 2.6 N.D.
7 N.D. N.D. N.D. 38 N.D. N.D. N.D. N.D. N.D.
8 N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
9 N.D. N.D. N.D. 26 N.D. N.D. N.D. N.D. N.D.
10 4.0 N.D. N.D. 32 N.D. N.D. N.D. N.D. N.D.
11 N.D. N.D. N.D. 45 N.D. N.D. N.D. N.D. N.D.
12 N.D. N.D. N.D. 32 N.D. N.D. N.D. N.D. N.D.
13 N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
14 N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Range N.D.~4.0 . . N.D.~6.0 N.D.~22 ND.~96 N.D.~71 .
(Mean) _ (08)  ~D-  ND. 29 (4  ND a2 amn N
N.D. : not detected.
Table 5. Concentrations of phenyltin compounds in seawater in Songsan Harbor (ng/! as Sn)
Station March June August
No. TPhT DPhT MPhT TPhT DPhT MPhT TPhT DPhT MPhT
A-l N.D. 4.6 N.D. 1.1 N.D. N.D. N.D. N.D. N.D.
A-2 N.D. 4.8 N.D. 2.0 N.D. N.D. N.D. N.D. N.D.
A-3 N.D. 5.0 N.D. 1.3 N.D. N.D. N.D. N.D. N.D.
A-4 3.1 45 N.D. 21 N.D. N.D. N.D. N.D. N.D.
A-5 N.D. 2.9 N.D. 0.5 N.D. N.D. N.D. N.D. N.D.
A-6 N.D. 0.5 N.D. 15 N.D. N.D. N.D. N.D. N.D.
B-1 N.D. 35 N.D. 3.1 N.D. N.D. N.D. N.D. N.D.
B-2 58 7.3 N.D. 2.2 N.D. N.D. N.D. N.D. N.D.
B-3 10.9 9.4 N.D. 29 N.D. N.D. N.D. N.D. N.D.
B-4 1.4 5.2 N.D. 43 N.D. N.D. N.D. N.D. N.D.
B-5 N.D. 19 N.D. 46 N.D. N.D. N.D. N.D. N.D.
C-1 154 48 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
C-2 20.9 189 N.D. N.D. ND. N.D. N.D. N.D. N.D.
C-3 35 146 N.D. 0.9 N.D. N.D. N.D. N.D. N.D.
C-4 16.8 14.6 N.D. 0.3 N.D. N.D. N.D. N.D. N.D.
D-1 7.8 75 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
D-2 7.0 7.1 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
D-3 N.D. 4.6 N.D. 1.1 N.D. N.D. N.D. N.D. N.D.
D-4 N.D. 48 N.D. 2.1 N.D. N.D. N.D. N.D. N.D.
Range N.D.~209 05.~189 N.D.~46 : .
(Mean) (5.0) (67) N.D. (16) N.D. N.D. N.D. N.D. N.D.

N.D. : not detected
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2934 (monobutyltin MBT)S ZidlAd 24 5%
2.8~409 ng/! (B 134 ng/!). 04~262 ng/ !
(B¢ 55 ng/ 1), 1.5~540 ng/ ! (B 126 ng/ 1)
o Bl& o $EE 4 F Aoy, =F AHE=
olE AFEY 29 4 AFE FEFH(BT IRE
e 29 obFd FEge HolA gttt (Kam et
al. 1999). ZARAZIo] wet ghiie) 29dFS 4
29 3 6 89 TPhTe 22 N.D.~35 ng/ ! (3
o 09 ng/1), ND.~6.0 ng/ ! (H# 33 ng/!).
ND.~96 ng/! (Hz 14 ng/!). DPhTE 44
ND. ND.~22 ng/! (H# 04 ng/ 7). ND.~7.1
ng/ ! (B 15 ng/ )2 FAA7|d wmat Z &
#HEY 2= 2A 4G5S & + AAh

A 248 FuclA s TPhT. DPhTY s&&
242t ND.~209 ng/ ¢ (B7 24 ng/!), ND.~189
ng/ ! (B 23 ng/ )9 WHHL MPhTE ND.
fev, oA TPhT, DPhT. MPhTY =& 2
2 ND.~78 ng/ ¢ (B 15 ng/ 1), ND.~75 ng/
[ (Bg 20 ng/1). ND.2 AFgA= g2 I
% FoolA olE FELS Hx% B2 295
REE ¢ F AU Y ol FVEY FEE
BT %2 [TBT (04~174 ng/ !, B 44 ng/ ).
DBT (N.D.~16.0 ng/ !. H& 3.6 ng/ ! ). MBT (1.
9~23.0 ng/ ¢, B¢ 85 ng/ 1)] (F &, 200007 v
2t vF JE2EE & F AUt AT o
2t e edEES 4y 29 3 6 8¥€o TPhT
= Z4Z ND.~209 ng/! (B# 53 ng/ ). ND.~
46 ng/! (B4 18 ng/!). ND.. DPhTE 44 0.
5~189 ng/! (¥ 68 ng/!). ND. ND. & &
AFEY Fov AR del 3A 93ted, &
39 TPhT$ DPhTE HIxE ¥ 552 BFe
U4 6, 89l " AEYAY ND.g Hath A3
¥ F2sE 43 1d 399 C YA TPhTS
DPhT+= &7 55~209 ng/ ! (Ha 147 ng/!), 4
8~189 ng/! (BF 132 ng/ 1) B AYoHR}
¢ 22 22 A&HALY, 6. 89 E nFo)
AU HE=A gk

PhT &§Eo] BT stgEd vis) w3 A&,
ZAMA 7o e} HpFolA ojg sPES FEUt
37 gHA= AL dAe #E5o g% el ol

o

P}

0l
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}PEY AHY e dAFFolAy g6, 48
A Bl ofF EhFgel A Ao ALRHY,
o] At e A7A ZA# (Shim. 199 E. 1996)
o} UxEgth Aoz TRTY TPhTY Leeg-
B HulA s (octanol-to-water partition coefficient,
log Kow)= &7t 337 4.1 (Maguire et al. 1983:
Thompson et al. 1985)2.2 TPhT7} TRTET %2
H4E AUn, TPhTE 429 574 =P A
TBTol & e B3P Acz wBuHId
(Carichia et al. 1994). 2#3 o2 PhTaHESY 8
AU A did EFHL ols EAY 2UEHY @
TolA 7 e FFEAol aFdEt

EIX20|M2| PhTatEtEe] 2
R7IFHAFES HHE e AEUAA 44

F3= E]ZIE]EE AWrF oz Fgol vlE| HHE
A & TEE BUdD dFFY SFHEEE
9 =T 2AFTIY FFA70 o Ha 4
A sxgol 88 4 2y (Clavell et al. 1986)
HHEFY R7IFHAFEY s AT 54
71 wet Wslvl A3 g A gol ape} FFM Fd
e ARE AFeE 3 Hde 29 FxE I
otsl7] faAlME AU o2 HAHo|HA UajFo]
obd FRHA 299 FEE Hdd= HIAEFY
#7158 EY FEE AN ol uigFsq
(A 5 199).

AFg YAl HHEFY PhTIEEY =4
Al71e @2 zt A H9 FE= Table 6, 7% 2ok A
%9 ZS TPhT. DPhT, MPhTY =& Zz
N.D.~234 ng/! (87 13 ng/!). ND.~82 ng/ !
(da 09 ng/!). ND. o2, AAFolME= Zz
N.D.~132 ng/! (3¢ 18 ng/!). N.D.~122 ng/
I (3¢ 11 ng/!). ND.§ Jehidch o] BT
}FEY AFPAAY v% [TBT (19~152 ng/!
(Bd 67 ng/ 1), DBT (29~251 ng/! (H# 108
ng/ !). MBT (6~57 ng/ ! (H¢ 24 ng/ !)] (Kam
et al, 1999) 2@ P9 = [TBT (7~245
ng/! (B 61 ng/!), DBT (2~34 ng/! (HBZ 8
ng/ ). MBT (19~296 ng/ ! (8¢ 72 ng/ 1)] (&
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Table 6. Concentrations of phenyltin compounds in sediments in Cheju Harbor (ng/g as Sn)

Station March Jne August
NO. TPhT DPhT MPhT TPhT DPhT  MPHT TPhT DPhT MPhT
1 23.4 N.D. N.D. N.D N.D. N.D. N.D. N.D. N.D.
2 137 N.D. N.D. 10.1 5.4 N.D. ND N.D N.D.
3 N.D. N.D. N.D. N.D. 73 N.D. ND N.D N.D.
4 N.D. N.D. N.D. N.D. 6.9 N.D. ND N.D N.D.
5 N.D. N.D. N.D. N.D. 8.2 N.D. ND N.D N.D.
6 N.D. N.D. N.D. N.D. 36 N.D. ND N.D N.D.
7 N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
8 N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
9 N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
10 N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
1 N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
12 N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Range N.D.~234 N.D.~101 N.D.~82

N.D. N.D. N.D. N.D. N.D. N.D.

(Mean) (3.1 (0.6) (2.6)

N.D. : not detected.

Table 7. Concentrations of phenyltin compounds in sediments in Songsan Harbor (ng/g as Sn)

Station March June August
NO. TPhT DPhT MPhT TPhT DPhT MPhT TPhT DPhT MPhT
A-1 N.D. 58 N.D. 3.6 N.D. N.D. N.D. N.D. N.D.
A-2 N.D. 4.7 N.D. 48 N.D. N.D. N.D. N.D. N.D.
A-3 N.D. N.D. N.D. 2.5 3.2 N.D. N.D. N.D. N.D.
A-4 N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
A-5 N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
A-6 N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
B-1 N.D. 48 N.D. 2.8 N.D. N.D. N.D. N.D. N.D.
B-2 6.5 7.2 N.D. 32 4.2 N.D. N.D. N.D. N.D.
B-3 9.8 N.D. N.D. 30 N.D. N.D. N.D. N.D. N.D.
B-4 N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
B-5 53 4.2 N.D. 38 3.2 N.D. N.D. N.D. N.D.
C-1 132 122 N.D. 59 2.7 N.D. N.D. N.D. N.D.
C-2 113 48 N.D. 32 33 N.D. N.D. N.D. N.D.
C-3 N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
C-4 N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Range N.D.~132 N.D.~122 N.D.~59 N.D.~42

(Mean) (3D (29 ND- e an NP ND. ND. ND.
N.D. : not detected

5. 200009 vlwEld B of dFE AFAM ND. DBT. MBT7} &2z 5~2650 ng/ ! (Hd 484 ng/

zo uF J2PL & F QYo £F XA 1), ND.~307 ng/! (H7 76 ng/ i), N.D.~309

H AFEE 7 g8 B FF dFe Hol ng/ | (B 73 ng/ 1) =2 FEHU2Y PhT
A gt o AF}E Sx T HAHEAA TBT = HAESA olsidt:s § (196)9) B3, A
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Fig. 2. Concentrations of phenyltin compounds in

organisms in Cheju Harbor.
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DPhT 9 % PhTY =& AHEH AFFAAM:
ad e 39 4z 30~123 ng/g (B 88 ng/g).
N.D.~18 ng/g (B 12 ng/g). 30~140 ng/g (H
100 ng/g). &¥NME Z+zZt N.D.~63 ng/g (B 32
ng/g). N.D.~10 ng/g (B 6 ng/g). N.D.~72 ng/g
(B¢ 38 ng/g). 2WNZNMe 242 ND.~26 ne/g
(37 16 ng/g). ND.~8 ng/g (Hd 3 ng/g). N.
D.~34 ng/g (B 18 ng/g). AP M= dele
AS zZ+zt 191~449 ng/g (BT 345 ng/g). 46~69
ng/g (BF 57 ng/g). 247~518 ng/g (B 402
ng/g). =¥ AS 4z ND.~94 ng/g (B 47
ng/g). ND~36 ng/g (B 12 ng/g). N.D.~94 ng/eg
(3 59 ngrg). Evidel A &4 N.D.~126 ne/e
(B# 83 ng/g). ND.~47 ng/g (HTF 16 ng/p).
ND.~173 ng/g (¥ B ng/p)E diFF A
TPhT. DPhT 2 % PhTe HFsEs ©E 4E
(2%, 2uid)ol wisf zZ+zk 28~7.3uf, 2.0~4.84)
26~6.8v, 2l AP delFY 4 s
AFgedwet ztzh 30u], 4840, 4.0 A HEE
S ¢ & Ut

B 2299 d4elF PhTEEY 5% [TPhT
30~449 ng/g (B 222 ng/g), DPhT N.D.~69 ng/g
(B 34 ng/p)]E B NG} vimste] B, S ko]
Al9] TPhT 49~269 ng/g (B 141 ne/g). DPhT 2
2~54 ng/g (B 41 ng/g) (£ 19%) Bk 2 &
52 w9 TPhT 46~785 ng/g (B¢ 319
ng/g) (Shim, 1996) B.oh= of 9~ gtrh

Az HagelAel HEF £ PhTANR

a) Cheju Harbor

T. clavigecralMay)
T.ciavigeralivly )
T. ciavigeralAug)
L. mocricalMay)
L. japonicaluly}
L. @ooncalAug/
C.ongroneata/May)

C.nigroimeatal July!

C.nigrohneataiAvg)

0% 20%  40% 60% 80%  100%

TPhT. DPhT9) Hl& Fig. 4o} Jehliqdch AFg9
A% TPhT. DPhTY ®I7t diglodM e 744 86~
100 %(B7 91 %). 0~14 %(HF 9 %). LF-NA
=44 87 80 % 20 % ZWizMe 27 Hd
88 %. 12 %22 TPhT7F WF& olfen. Jid
o 4% dFdMe 22 77~90 %(Bd 85 %).
10~23 %(Ba 15 %). RN d4 HaE 57 %.
43 %, 2B = A3 HF 87 %. 13 %5 9
Al TPhT7l dif& FE&=HA

PEEY 5429 EZRE AR B 55 42
2o AE%5% (bioconcentration)o] HojUE=
23 % @] g Aoz ARHEe AZEZE
23 35la o)A delF TPhT v&%9 484

& FE3Ad (Fig 5). 2@ B nief 2
°] AA¢BF TPhT FEd4e 4IFHE RojA ¢
gted, olx APl JEEFH TBT. TPhTS =
SZAlol = ATAo]l glth: Shim (1996)9 B
9 U sy, ¥ Suruga BayolM<9 ZAL AF
(Takahashi et al. 1997)IME U BI7E 4
At 4154820 duiy Al 23E F U=
7+ 2¢2-8 EASF (log Kw)Z YehliEdl,
TBT¢ TPhTE &7 33% 4124 (Thompson et
al. 1985) =l uls) IRAHE de AZF F A
o]y, o)y &8 £ Ud&S Jehix Utk
a8y 44 @344 @#&sle TBTS TPhT= 4
o W} thad Aole AT F FANM Fouie]
e Zervha €2 Ao (Thompsoen et al. 1985).
Z, A71F43PEY 5Fo] 2 2EE-§ il

b) Songsan Harbor
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Fig. 4. Each mean concentration ratio of TPhT and DPhT to total phenyltin compounds in organisms.
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22y o8 439 5 2 HFES 199849 3. 6. 8
29 33 AA, =3 Fulg 2Tl Hse o
2, 2% 9 Zuie 5 AES 19989 5. 7. 8¥9 3
o A4 H3Hste] Z AR s FHERGIT

#%9 TPhT. DPhT ¥ MPhTY =+ 47
N.D.~209 ng/ ! (¥ 22 ng/!). ND.~189 ng/
! (B 16 ng/ 1), ND.. HAEFFY s== 474
ND.~234 ng/g (37 16 ng/g). N.D.~122 ng/g
(8% 11 ng/g). ND.2, s, EFEAAM PhT &8
& BT g € hi& A4 ND. ¥
2 o AEHAoH, A wEt & AolE
Bgon T 4 FE=2 PhT FHEY 5%,
A &l £ AEE JehllA Gt

BEA A8ME MPhTE #. AgolAe 3

74X &2 N.D. ©]%3. TPhT, DPhT % % PhTY =
T dde FS 47 30449 nglg (B 22
ng/g). N.D.~69 ng/g (B 34 ng/g). 30~518 ne/g
(37 251 ng/g). %9 A$ 24z ND.~9% ng/g
(B# 39 ng/g). N.D.~36 ng/g (H¥ 9 ng/g), N.
D.~94 ng/g (BT 49 ng/g), 2L F$ 44
N.D.~126 ng/g (B 49 ng/g). N.D.~47 ng/g (B
9 ng/g). N.D.~173 ng/g (B 38 ng/g)e A= &l
£ H3ERE g8 4EAAME PhT gl T
sx2 A&g9oq. 4844 F&d PhT 832
& gRE TPhT 4ot Z dollA diele) & 332
o B 5=t O 4E (¥ 29Dl v
2} 28~7.38, 20~4.84, 2.6~6.8M, 22 il
A dsde 4 SgEY 37 R AFPAIN X
ok 242k 3900, 484l 404 EA BFAUAS
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Aminin. D.. 1. Agafonova. W.J. Shim, JR. Oh. SH.
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