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Summary

Concentrations of organotin compounds were measured in water, sediment and biological samples from
Maizuru Bay, Japan. The concentrations of Tributyltin (I'BT) and Triphenyltin (TPT) in water samples were
in the range of <0.1ng/L-1.1ng/L and <0.1ng/L-0.3ng/L, respectively. The concentrations of TBT and TPT
in sediment samples were in the range of 0.1ug/kg dry-2.8ug/kg dry and <0.1ug/kg dry-0.7ug/keg dry,
respectively. These concentrations were lower than the concentrations which were measured in past years. The
concentrations of TBT and TPT in clam were 0.8 g/kg and 0.34g/kg, respectively. The concentrations of
TBT and TPT in clams from Maizuru Bay were lower than acceptable concentrations in fish and shellfish.
TBT and TPT in clams were degraded by boiling and baking and Monobutyltin (MBT) and Monophenyltin
(MPT) were produced.
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1. fAROERELEN

BRALLE LT, AXBEFICT NI NVERLT ) — VR EORBYIHEA L7ALEMD
BIFCTH D, HLE = VBRI 2BEOBZER. 7Ly VEReY ) a— VIR
LA, PUEH, BREFLZ S, SFSELABIMFEREINTEZ, ZORDPTL M) TFN
AZALEY (TBT) & MU 7 == VA L&Y (TPT) . MESLHAIIA TAHE, 7TV
RHE, W COMBEER S, BRICEATBEYE L LC19604EMH X b i <
NT&E

1970408, 79 Y ADTIVH Y 3 — Y ETHFOBRPERELE B LY, KEGFEDOBRIHD
HE U7z ZOERD, BEDPSRPICEH LABALX LG TH LI LT ro TUR, &
T EFRMES TNz, ZORE, CNSLEWOKFIBRED Hug/L THHREIIT LTE
WHEEEETH V%, 1B ALOBNED SERA AW SN2 LY, 8612
KHIZ 1 ng/LBEETH720 T, MOBHBIIRZADPELSZ A VREy 7 ALV R EE
LEEDZETPbrY ., HRWEL LTHRNICER SIS &9 10k o7k 198044
FNVAL 75V ATE2m UFOKR— M L TERAZbEW L HHAEL, 72U 7Tl
WA 35 AMBOPHEREED 4 pg BHEA X /cm’/day 12, BERUAMORERKEHE
D168ug FHEA X /em® IZHIBRY 2 E0BBRET-72% BATH ., (LEYEDOFEER U5
EEOBENCET 2 EE (LFE) T, 19904 1 AlC, ARA AW DR THKELEY IR
bHEEHOBVWTBT 25 THELIEEEZETS M) TF VAL X F (TBTO) H5E—
TR, TPT B 7 WA R = b F W IC. 19904 9 FITId TBT BE13WE
DRI E YR IR E SNV COERIZE D FEMIZIE TBTO 122V T, S,
Wi5E. ®iA. A O, TBT RN TPT 122w Tid, HiE - MAOKE ZE/CEICE T H
BHILBRBOTON, LECISUTHER - MAELZHIBRT 22 0 Hr 2. Ly
L. % BRFEEOBEOREORKRE, FERENE It YRy 7 AL W) ERISTBRO SN
22 s niz, BERERToE A, IBEROK, KRB L UEWH S TBT % TPT °
FELHPLBEETREENZZY, cnbnl &b, EEEERE IMO) 12BWT,
20014E 10 I2 A LA 2 MESBR & LTHRET A 2 L 22 1ET 25 AFS 49 (The
International Convention on the Control of Harmful Anti-Fouling System on Ships) AS¥RIR X 41,
20084 9 B Z &SN, T, EBEMICL FRAXMEWOFHAPEIES L
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BOL %o TS, EHIEEN 1km TRV, BERIE CADOFHEIEM 20wz, BHE
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MWAK800mL % 1L &A@ — Ml &y, ¥ur— MEEBE®E LT lug/mL @
MBT-dy. DBT-dis. TBT-dzzv MPT-ds. DPT-djp. TPT-dis% &te 7 b ViRABEW 204 L,
ErEE-BEEE - -V 7 A& (pH5) 3ml. 2 %NaBEt, ¥ 1 mL % &M L. 305 HIEE 9
L CHBA LA % FEEL L 72o & 5100 AF Y 50mL 2 MIZ 105 MRS 5§52 & T,
IF WAL E NI E A XA Z M L7z, 105 MRER. KB Zhomia— Mok ), &
BAZAF Y 50mL #2105 EIRE 9 Lize 105 MERAT T v BrAbe. EAME
MUY ATHAB, O—% 1) —INRL—% —T5ml $ Tilsfi L7zo SOICPERERE L
T lug/mL ® TeBT-dg. TePT-dyp % & O AF I VIREBER20uL & EREIEML T, 8FK
WAL TO.2mL ICER L, EBOMEMTE A2 0< b 75 714 — (GC/MS) HIERAZEHE &
L7

VRS & AW REHI—L L 72508 5 g 28687 L To0mL &= 0 BEE 18R D . T a s — |
BABWE LT 1lul/mL ® MBT-ds. DBT-djg. TBT-dzw MPT-ds. DPT-djp» TPT-dis &
07 v b VIREWWI0uL 2 Lo @Eaing. IMHCLEE XY ) — )V Bkt F
NV (1:1) BAEWEIOmL &M A TLOMIRE 9 L7z 3000rpm TLO4 M- Lo BETR. W8 %
100mL DT — Moo BEICHE IMHCIEAEAY /) — )V /BT FL (1:1)
BERI0mL M CTL045 L ) . B OSSR THEELEScilEE b, &5
7 U #ZHl NaCl i 30mL % A 72100mL A0 — MM CHERZ B L, BRRTF L /¥
¥ (3:2) BRABWILL %M CL04 MR E 5 il Lz, 305 MEER. KEx s
Wo— ML, E5ICHERIFIV,/ AFY Y (3:2) BREAEHEIGoL 22 T, FEOH
HRER R YR L7z, HHBE&bE, AFH V50mL 2 ML CETHL  1HHED . 305
BIRE L7ze & U7okE & etk AHEIERE 2 BKBERE T b)) 7 A THKL, n—% 1) —x
NWRL =% —TH5mL T TEM L.

A % 100mL AT — MR L7, B%%5mL Oy /= vEHBTHWI A, &
DICHEEE-FEEE - D) 7 ARREE (pH5) 3 mL K UMEREI/KI0mL % 100mL A4 2 — Mz
TRAT. 2 %NaBEt, ¥ 1 mL £iNZ., 3045 ML 5 L THBA XLEW 2 FHRAIL L 72
ZHUZIM KOH-T% / — VEHI0mL 212 C 1 BRIRE S L. JBEZ I LD & L7k
RTIVH )G LTz FOH, FEAK0mL & AF Y 2 10mL #H12 TLO5HIRE 9 i L7z,
KBEFOHEE— MIB L. ~NFHF V10mL 212 CRBOMBIEEEZ BB L7z ANFH
VEEEDE, KBRS M) Y ATHAZ, 0—F ) TR =2 HWTH 2mL ¥
TRHE L 720 BONBMEEH S LOANFT V10mL THRIELAZ 70 ) IV A= ) v Y
BT LA L WHIEZ100mL OF 279 X 22EDT, S5ICH—F) vV HTIAHITE%
VIFNL—FNVEENFY Y TmL 25 L CHBA X LED 2 B L. BHEZEDE,
=% 1) —INEL—F — L BETAEZBRPICREMNIT A2 & T 1Iml T CllEER. WEE
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EYas ( MBT DBT TBT MPT DPT TPT
mL, g) (ug) .

Bk 1000 0.1 101 98 9 103 105 93

(8 (6) 5) (8) (11) 9

R 5 0.1 110 102 105 115 98 100

(10) €) (8) ©  ao (6)

A1y 5 0.1 98 101 95 110 95 98

(12) (0 () (10) @  an

BB E LT 1lpg/mL O TeBT-ds. TePT-dn% & & A F 4 VRAHERI0nL % EHECHRML
Ty GC/MS WEAFEHR & L7zo

GC/MS D% F 41 InertCap 5MS-NP (30m % 0.25mm X 0.254m) % vy, EARIE 1L,
ATy NUAKFRIZE VAT o 720 FREMIZ60T T 2 5 HEF L. 20C/min TI30T T\
ZD#10T /min T210C £ T, & 512 5T /min T260T F T, HEEFEIZ10T /min T300T
THE L. 20HEFL . GEDSITEI OB AAIE SIM £ — FTITv, MBT %235
(233). DBT 1&£261 (263). TBT %263 (261). MPT 14253 (255), DPT i£303 (301). TPT
13351 (349) O FET, HEE, EE L7z, WIMNIIHRHOBERERL R, AR XLEYW
DOWEEIZ Sn*t L LTEL,

SHREEARERT 5720, K1L, ERBXOEWREE LTT7H Y OBEE 5 g ICBHA
ZALEWO0 lug ZMAENEEEH L (E1)o K25 0REINEIFIS-105% TH H . HHIHIZ
HARZEIL 5-11%. EIRFAEHL98-115%. FAXHEHRERE 6-10%. AP EHL95-110%. AAXT 1%
HIREIL 5-12% TH o720 SN D33 OREOFHA LAY OMBMEFEZHMT 2 &, KElk
TI30.5ng/Ly JEIRHE B & UK T30 1pg/kg & 22720
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SERETE DUEK A 5 TBT 12 <0.1ng/L-1.1ng/L. TPT £ <0.1ng/L-0.3ng/L THH &7z
(F02)o 20034E 1T DN BEEOEHA X EYOFRAETIL, Ko 25 TBT 4-Tng/L,
TPT 0.2-6ng/L I E N7z EHE SN TV AT, KEEIZBVTEL N EEEOKF DR
BEIZ20034F & I3 5 LA L Tz, EREFAEE (IMO) (28T, 20084 9 A IZHH
AZACEY SRR L L CTHERT 2 2 L 25T 250808888 h, HRIZBWT 3,
Bise, A, HHIZLEIWTWE, 202 Eh5, REERRE LTTBT 2 TPT{LA4W%
BAT LT BIIADSEA L7z, SROILEOBRESRI Lz E2 5N,

WK TOTBT O EH OGS M % A5 L. ERFTELOBEE Tl.lng/L EFTHL, 2
WC, HEREUOMST &, BERZEOMSC. 1. JTho7z (K2), TPT IXHA AL C.
E. G. I THHi & N7z, BEEIREBREEOMHETH o720 K TIiE, TBT iX DBT #
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DEIEDI0%B LT L b o & kA o770 M 412137 = VA LS OMBZ R T MPT O
FENh ok bE BB THY, DWTDPT &), TPTIXIZEA LB EN2H 272,
SF ). EERE Y LCHA ST TBT ®# TPT £ ) b 5@ oH& ®m <. T,
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$E4EE O R IB T O TBT #1320, 1ug/kg dry—2.8ug/kg dry. TPT 1& <0.1ug/kg dry=0.7
rg/kg diyTh o7z (B5). TBT OMREGA % LD &, EINID 5 H1R ] & RBEEMATT
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BEL TV, 722 VA EEWIZOWT A GHITH S MPT ML LTw72 (B7).
I & DEEA ZALEMOBTARA L2720, ERIZZEVEL FTIEHHBLTLE W,
R OMBLUEE RS L7728 E R bb,

100
S %0
"
=
= 40
20
0
A B C D E F G H I I
HEH AR EHh S
6 ERFOTFILAZESHIOER B7 ERRO7 = IAX{EEMOHEM

[ | msr. B opT. | BT [ ] wer. [ orr. W

30
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BB TR L7 5. TBT 750.8ug/keg. DBT 72.41g/kg. MBT #%3.61g/kg C
B SN720 7T VA ZCAMOMBE & 5 & . JEE & FIRE. TBT O4#W T 5 DBT %
MBT O EIENEP o720 72 2 VARLAWIZB VT, TPT 2°0.31g/kg, DPT 750.3
pa/kg. MPT #523ug/ke & ABMAE S LT 7z, 74 1) IR B B 72, TR0
FA XACE P OIS WL 72 £ E 2 5D,

SRS TR 72 79 ) &R L B0 a I oW TR L 720 TBT (LMo — H 7S
B (TDD) i& WHO 7S TBTO & L C1.6ug/kg/day. JE 2% 81475 TPT 120.51g/kg/day &
EHTWD, =0 TDI A S A EOHERIE LIRS X B L7, |

BN DFFFIRSE (mg/kg) = (TDI(1g/kg/day) X K HE (kg) ) /A4 1 HIBHE (g/day)

HAADEES50kg. 1 HU472 ) ORMEBIE % BAEE 0 ERERAEO T RABIED
110g £ 558, 1H 1A% ) OMIETFO TBT OFARIEILTI01g/ kg, TPT 132301g/kg
Y7otz SEEEECHIL 27 ) 2 5 S N7z TBT #1320, 8ug/kg. TPT 120.3ug/kg
THY, BNEOFRREEUTTHHI Lhb, AEBHEKRT THEEZEIZVWI &N
b Bo
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BAEORBREL LT, HTEHELERCFENLICHVONS, INLOFEIZLDE
BeA X&YW DR DZEALIZ DWW THET L 720 TBT #50.0018mg/kg. DBT 750.0024mg/kg-
MBT #%0.008mg/kg & &I D 7 H 1) ZHiTHZ & T, TARTOBREDZELE Bz (H8).
TFNAZAEWIZDOWT, #HiTHOTH S, TBT EERETRAEMFES S, 5
T 5 MBT BEIRA L 770 7 22V A ZIZH LTI, TPT %%0.001mg/kg. DPT 7%
0.008mg/kg & F N TV 7z2s, 7 F VA XA & FRIC TPT 2584 L, B CHED TH 510
DRI TH B MPT 29 S g L7z,

TBT %%0.160mg/kg. DBT #%0.0031mg/kg. TPT %%0.0049mg/kg. DPT %%0.0015mg/kg &
TV EHWT, 774830 ETREBREIT o7z, TBT BEIZZEICEA L. DBT D
BEAKIII L 720 7 = 2 VR ZALEMIEDWTIE, TPT % DPT OIS & 08 MPT 25Kt S
Too CORBIIBERICESEERINTVRS, I LICED, KGEP L2 LITX
0. BT EOREIEMLZEEZONS, LA L, TPT OGP TH 5 MPT S &
N7=Z L1250, TPT R DPT ORI o TWb Z EFHETE b,

HBIZ L 2EBALNEYREOEDIS., #HiTIBLUHELFEOVTRIZBVTD
TBT BLOTPT V5L, G THLE/EKPELTWE I EPbhol, 2D &R
b, AEBRCTTTINVBLY7 2 2 VAXILEYOBREIELT 270, Tnbi2ET5AH
OBV TR R GO TR LT UENDH 5,
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HEBBIIBNT, BERAZEMORELT o 72, K KRS TBT £ TPT A9l s 1L
7S, FOMIEBEEIHEE L2 LAV L) (K IMO I & 2 BB 2 Gl O R R 45780
Nice 7FNVBLOT 22 VA CEW OB E 2B L. DREDTH D IR R E L
LT, F/00 SHOIEMOKEGHZ2 A D L REERFEMNL ThzZ & k), K
THRHEEN TV A EEA LW, ER?S OFEBOTREENS W LAVRBE N,
oo BEETRILATY YW :é.‘i NTw5 TBT & TPT D% TDI 2> b &l L 72/
BNOFRREE LTS &, RBENREIIEP o722 800, 207 2AEBEE
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