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Pollution History and Sources of Organotin Compounds in Aquaculture Water of

Tong’an Bay, Xiamen
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Abstract ; Six organotin compounds ( OTs) in core sediment collected from aquaculture water of Tong’an Bay, Xiamen were detected by
GC-FPD. Based on *'°Pb-dating data, the pollution history (from 1931 to 2007) of OTs in this area was reconstructed and their
possible sources were also discussed. The results showed that the inputs of organotin compounds in this sea area began from 1950’s (0-
80 ¢m). The vertical concentrations of OTs ranged from 3. 43-69. 6 ng+g ™' (dry weight) , the mean value was 15.0 ng+g~'. Butyltins
concentrations ranged from 2. 51-68. 8 ng+g ™' and the average concentration was 14. 6 ng-g ' which accounted for 97. 4% of total OTs,
while phenyltins just accounted for 2. 58% . It is indicated that the aquaculture waters of Tong’an Bay were mainly contaminated by
butyltin compounds, inferring that they may come from the early antifouling paint of ships. The distributions of OTs concentrations and
compositions may be related to the complex influence of the hydrodynamic conditions, antifouling paint leakages from ships and marine
structures , and aquaculture. Compared to the other harbors and bays, the magnitude of OTs pollution in the sediment from Tong’an Bay
was at the low midpoint on a global scale. Moreover, the sedimentary history showed that, vertical OTs distributions were in good
agreement with the usage history of organotin compounds as antifouling paints and the changes of the major function regionalization in
the surrounding area.
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FPD ; Aligent6890 Plus ( HP ). , 40 mL 10% -
: . N . 10 mL 50% - , .
( HPLC, TEDIA, USA) ; ( Tropolone, 100 pL, GC/FPD
99% , Aldrich) ; N N N 1.5
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) ; . ,FPD 610nm . HP-
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(MBT) | , . 2.0, 120 100
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(DPhT) | (' TPhT) . 80C 1 min, 5 °C +min "

(TP:T) AccuStandard Inc. , USA ( 190°C , 10 °C +min =" 280C , 5 min;
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Fig.2 Spectrogram of pentylated organotin compounds
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97.4% ; (PhTs) :nd ~2.07 ng-g~", 2.74 ng-¢~', BTs

0.39 ng-g™', OTs A47.1% . 34.2% . 18.7% ,
2.58%. . MBT ; ,
MBT .DBT.TBT nd ~35.5, nd ~27.9,
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Table 1  Vertical concentration distribution of OTs in sediment core /ng-g~

1

/cm MBT DBT TBT BTs MPhT DPhT TPhP PhTs OTs
0~10 2007 10.4 9.70 3.07 23.2 nd nd nd — 23.2
10 ~20 6.92 4.96 1.25 13.1 nd nd nd — 13.1
20 ~24 9.94 7.47 nd 17.4 nd nd nd — 17.4
24 ~30 3.06 nd 0. 60 3.66 nd nd nd — 3.66
30 ~40 nd nd 3.43 3.43 nd nd nd — 3.43
40 ~46 1955 3.34 nd 3.16 6.50 nd nd nd — 6.50
46 ~50 1953 1.71 nd 1.92 3.63 nd 1.09 0.98 2.07 5.69
50 ~60 nd nd 4.08 4.08 nd nd nd — 4.08
60 ~ 66 1949 nd nd 2.51 2.51 nd nd 1. 00 1. 00 3.51
66 ~ 80 33.5 27.9 7.40 68. 8 nd nd 0. 81 0. 81 69.6
80 ~ 100 1945 nd nd nd — nd nd nd — —
100 ~ 120 1942 nd nd nd — nd nd nd — —
120 ~ 140 1939 nd nd nd — nd nd nd — —
140 ~ 160 1935 nd nd nd — nd nd nd — —
160 ~ 180 1932 7. 86 9.00 0.85 17.7 nd nd nd — 17.7
1)BTs TBT .DBT MBT ,PTs PTP .DPT MPT ;OTs BTs PTs snd;
2.2 ,
B 1999
, TBT.DBT Wang %
MBT R R
0.16 ~24.03, 0.06 ~6.99, 0.02 ~ 1.76
ng-g ', TBT. 22001 . ,
) 2
TBT  MBT 5 2.52 ~63.7 ng-g'l\ ( ),
2.02~14.3 ng-g~', DBT ; TBT ,TBT
) . Wang 100 ng-g ',
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6 ng-g'), TBT
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41.2 ng-g'l) , TBT . DBT MBT . 3 TBT.DBT  MBT
nd ~26, 0.95~2.2, 16 ~39 ng-g_l, N , TBT . DBT
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2 N /ng-g”!
Table 2 Comparison of OTs in surface sediments from other marine environments in the world/ng-g !
TBT DBT MBT
Auckland, 1990 1203 — — [33]
Chesapeake Bay, 1991 525.0 78. 14 8.414 [34]
Boothbay harbour, 1990 ~ 1992 2731 632.9 — [35]
North and Baltie sea marina, 1997 ~ 1998 3799 1957 336.6 [36]
Arcachou harbour, 1996 ~ 1997 2971 1555 1704 [37]
Barcelonna, 1995 ~ 2000 1637 699. 4 189.3 [38]
Otsuchi Bay, 1996 1867 — — [39]
Arcachon and Chumporn, 1997 1662 492.3 126.2 [40]
Harbour and coastal waters, 1988 ~ 1989 4488 — — [41]
2004 2 680 1235 702.6 [42]
2005 2.30 0.04 31. 68 [32]
2000 31.50 22.54 16. 54 [43]
2007 3.07 9.70 10. 4
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