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Distribution of Butyltin Compounds in Surface Sediments
inside Hallim Harbor of Jeju Island, Korea
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Butyltin compounds (BTs), namely tributyltin (TBT), dibutyltin (DBT) and monobutyltin (MBT), were measured
in surface sediments collected in 2001 inside Hallim Harbor where a lot of shipping occurs as one of major
harbors of Jeju Island, in order to evaluate their distribution. BTs were detected in surface sediments of all
stations and their concentrations were comparable to those in surface sediments of other sites of domestic and
foreign countries. The main species among BTs was MBT, although there was a little difference with a survey
site. No correlations were obtained between organic matter or particles size of surface sediments and total BTs,
indicating that these factors did not affect on the distribution of BTs. It was estimated that more complex
factors including BTs loads and surrounding sedimentary environments, affected on the distribution of BTs. The
high correlations between BTs indicated that DBT and MBT were mainly degraded from TBT based on
antifouling paints of vessel etc. and other sources, such as DBT and MBT, could be ignored. The butyltin
degradation indexes ([DBT] + [MBT)/[TBT]) were in the range of 1.5~3.3 (mean 2.5), indicating that the
parent compound, TBT, were inflowed into the surface sediments a long years ago and degraded.
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Fig. 1. Sampling sites of surface sediments inside
Hallim Harbor of Jeju Island for the study of
butyltin compounds (Ml : mooring site).
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Table 1. GC/FPD operating condition for analysis of
butyltin compounds

Instrument: Hewlett-Packard HP 5890 Series II
Detector: Flame photometric detector(FPD)

Instrumental Setting

Detector temp. 250 T
Injector temp. 225 C
Carrier gas He

100 co/min for air
170 cn/min for Hz

Detector flow rate

Temperature Program

Initial temp. 50 C
Initial time 3 min
Ramp rate 30 C/min
Final temp. 200 C
Final time 5 min

Column : Supelco SPB'™- 1

Material fused silica capillary
tubing

Length 30 m

Internal diameter 0.25 mm

Stationary phase SFB-1

Film thickness 0.25 m
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Table 2. Results of butyltins analysis of surface sediments collected inside Hallim Harbor

) TBT(ng Sn/g dw) DBT(ng Sn/g dw) MBT(ng Sn/g dw) > BTs%ng Sn/g w)
Sies Range Mean Range Mean Range Mean Range Mean
HL-1 42-62 54 31-50 42 97-147 125 185-240 221
HL-2 47-71 61 25-37 32 69-117 92 177-199 186
HL-3 39-99 68 26-64 50 60-97 78 125-260 196
HIL.-4 46-62 55 58-70 66 107-122 113 223-248 234
HL-5 244-368 309 169-180 175 215-311 275 639-841 758
HL-6 31-52 41 52-70 62 4-65 61 148-176 164
Range 31-368 41-309 25-180 32-175 54-311 61-275 125-841 164-758
(mean=SD)" (98+100)  (98+104) (71£50)  (71469)  (124%76) (124£77)  (294+220)  (294+229)
Composition(%)° 24-41 17-38 36-57 100
range(mean+SD) (30+7) (25+8) (45+8)

® 5" BTs, TBT+DBT+MBT; ° SD, standard deviation;  Composition(%), [TBT (or DBT, MBT)/Y BTs] x 100
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Table 3. Comparison of butyltin concentrations (ng/g dw) in surface sediments of this study with those in other
domestic and foreign countries

Location Year TBT DBT MBT Refs.
Inside Hallim Harbor, Jeju 41~309 32~175 61~275 .
Island, Korea 2000 (98" 1 (124) This study
Inside Songsan Harbor, 7~245 2~ b
Jeju Island, Korea 1998 (61) (8) N.D. 15
Inside Jeju Harbor, Jeju 1998 19~152 29~251 6~57 6
Island, Korea 67) (108) (24)

Chinhae Bay System, 4~382 10~573 40~740

Korea 19% (60) a7 (121) 30
o 5~2,650 N.D.~307 N.D.~309

Okpo Bay, Korea 1995 (483) 76) 74) 31

N.D.~233 N.D.~197 N.D.~684

Masan Bay, Korea 19% 66) (36) (63) 32

- - N.D.~85 ND.~15

Kwangyang Bay, Korea 199% (35) 0.1) N.D. 33

Arcachon Harbor, France 1996-1997 8,150 3.980 4,025 34

German North and Baltic 1997- 1998 73~15130 20~10,780 6~815 %

Sea Marinas

Cadiz Coast, south-west 1992 250~14150  73~1200 27~350

Spain

Mediterranean north 1995-2000 124~18722  92~6,860 7~1674 37

-eastern coast, Spain

San Pedro Bay, USA 1986-1991 10 10 5 38

Nuuk, Greenland 1997 417 20 <2 39

“ () average conc. " N.D.: not detected
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