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Spatial Distribution and Ecological Risk Assessment of
Organotin Compounds in Sediment and Organism of
Jinzhou Bay

WA G R AT
ZHAO Dong-mei,ZHANG Peng,LIN Zhong-sheng, YAO Zi-wei

CHE M Jry i R T A S B B S0 0 % W VR PR B I vt L T K% 116023)
(Key Laboratory of Coastal Ecology and Environment of State Oceanic Administration
(State Oceanic Administration) , National Marine Environmental Monitoring Center, Dalian,

Liaoning, 116023, China)

FEE L E B IUF S0 H ML DT A 4 b G WL AL & 0 COTs) 1 & & S H 43 A RRAE L O A BIL45 Hin A 458 1 R
Xof PR A i 0 AR A XURS T SR B Sl Bt . (05 3R IR H ASOHE (85 TC FPD A4S DU 25 53 B U AR LA B ik v 3 ol
THEGMIMEEGH SR, (ERIWIBEY T OTs & &N 5.89~26. 6 ng Sn/g, B =4 F4) (TPhT) 4F,
HE 5 AN AR RS &R 13, 2~170 ng Sn/g, 3 F T IEB M1 3 M R A KL . (4
WIS IURY P i OTs 5 Py H B8 XK AR 2, 20 A L ] 8 7 A 07 1 i AU ; = T 28 (TBT) B i
PN 56 B A WIRE R 4R OTs (93 4 5 H AR I & 1 22 (A J0 W35 A AH Gk, BLAR 9 OTs M4 L il A ], 3=
AW e B A OTs; VLW o = T 281 & 4 (CTBT) & 2 4 7 {5 07 326 v B2 R0 i85 07 o ¥R B =22 |), TBT X 4=
AP A v SR RE A BRSNS R R AL,
KW HRIMNE DIRY ALY AR
MESES . P734.4.3 MEARIREG A XEHS1002-7378(2015)03-0179-08
Abstract :[Objective]ln present paper, the levels and distribution of organotin (OTs) com-
pounds in Jinzhou Bay were reported in order to supply the data for discharge control and
risk assessment of organotin. [MethodsJGC equipped with FPD was applied to analyze the
concentrations of three butyltins and three phenyltins in the sediments and organisms. [Re-
sults]The total concentrations of OTs in sediments ranged from 5. 89 to 26. 6 ng Sn/g. Ex-
cept for TPhT, the rest 5 compounds were detectable. The OTs concentrations in 6 organ-
isms were in the range of 13. 2~170 ng Sn/g with detection of all 6 compounds. [Conclusion]
The concentrations of OTs in the sediment

collected from Jinzhou Bay were identical to the
e B H:2015-06-15 other sea areas in our country. The percentages

fE B B :2015-07-28 of OTs compounds indicated that the OTs was
EE R A M (10827 2, B IS B3 . 6 2L A i 7 2 J5g recently discharged into Jinzhou Bay. Further-

G R B IR BT AT A more, the TBT degraded mildly under the pres-
* GG ARG (2012520 MIE R AR B34 ent environmental conditions. The concentra-
i H (41476084) %, tions of OTs in 6 organisms were not signifi-

w o SEINAEE 6T (1973 B, BF5E 61, EEMNFEHER  cantly linearly related with their fat contents.
85 ep R A M LTS Y 9 5 T BF 5. E-mail: zwyao @ nmeme.  The composition patterns of OTs in 6 organisms
org. cn, were different, suggesting the organisms pos-
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sessed the selectivity in bicaccumulation of OTs. The results of TBT concentrations compar-
ison in sediment with lower and higher screening value indicated that the TBT showed medi-
an-level negative influence on local eco-environment, which was worth drawing adequate at-
tentions from scientist and government agencies.
Key words:Jinzhou Bay, sediment, organotin, ecological risk

0 3= PRBE T RE I BN g n Sy R S
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[(AREXIAHE LAY (Organotin com-
pounds, OTs) J& 5 L4 J& 1k & ¥ 1 — Fl . & 19 £ 1
TR T 20 a0 40 454X, A 60 AEARTF Lh 7= B A 1
I, 80 AFAR 4 1 AT HILA 1 4F 7= B ik B 25 X 10° ~
30X 10° kg, £y 50 AR 7 %, B EEA L@
g AHEE N PVC RasE 7L B 75 W Rk 8 R OR
HR L BRER G AR BB, ALY
H, AL A P TE Tl Ak A R H A
fHf K, A 50 4ERPIA DLk S RN g iz T
TAC U ZE 403 . OTs XK Az A= Wy HL AT 3 P00
T H IR AR AP P I A 2R B 5 v kb = T 3k
P (Tributyltin, TBT) F1 = 2 3 8 1k & #) (Triphe-
nyltin, TPhT) X 7 /& A= ¥ B A AR 58 19 8 43 6 T 48
PEAM . Mgk TBT WAL 1~2 ng/L B, 5t 0)
VIS EUE B 280 5= & A4 PR AS (imposex) , 24 H ik
B3k 300 ng/ L BRI X} 4t K 2 80K A A= W r= A= B
N A I R EE L A ] SRR B IR T =Y
Tl 2, 32y Jo0 6k N 288 feke et A AR R 1Y S - B
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VR [ R B 22 B AT HLB TS e B, 8 T VS RN
J 0 VS R B A7 AE — RS0 BRI A e 1 T L g
WS (] B 2232 BB H B OTs 15 4%, BRIINE
F14 A T A ) A A7 ) — R R RIS U, KOV RN )
Wb X 2Z 3] OTs 5 Y B R Y, & 7w s vt
B OTs KA, R0, 3 =%t it 7 2R 85 o
OTs 14138 AR /0, B BT 6 B BIF 5% 1X 330 22 O T
FEU/IN I B 78008 Y5 X DA 255 6 DA FR I 48 A Ui Bl 52 3
OTs S0 U K. DA 8 STHIN s 14 I8 2
T PG G S T AR AR N TP RS,
T 4 Bl — T8 I 96 1) R PR KO TS, 7 T B S 7 4%
FAT PRI o TR R I A I R AR M R [ R
B Tl S H , (E 7EIE 1T R NS AL S 5000 t %
JS T A B % BRI AL A —ANE Y HE AT B S
Yo gy ek KR R B0, 5 B0 PR K R ORISR VT

MigEz " DMEMBF R 2 &b Tl A
YRR E SR 2T A LR R
INEAT LTS Be W % AL A DL AL & W 1 5% 78 Ok
U R ARG o R R Y 5K 5 180 33 D45 1 i N 5 DT AR
Py AP RE AL OTs 19 & JKF  IF 7R XU
PEMY o X AT A BB T B A A 2 L T
L AT 2 T 3 1 v DA LB 5 e s, O R 9 B Y
A S T A PRl PR AR IR

1 RS

1.1 H@mRE
2011 4 8 A 78 Hip N 1% g W B 4 AR AR W it
(315 A uh Az, B 1D IR AR e g R £ TR
NOWER 0~5 em BYRZTURYIAE S . WG A
5. & 85 ( Cynolossus joyneri , CJ), & W +
( Ruditapes philippinarum ,RP) ,8i% ( Sinonova
SC)HY, H W T (Mactra
quadrangularis » MQ), ¥ WL ( Mytilus edulis ,
ME) , #§ & 14 ( Collichthys lucidus » CL), §F g 4
CAmblychaeturichthys hexanem , AH), BT A ¥t
iR AR R AR AL R AR BT PTFE MR 4R
JETAVKFEORAT . RSV R T4, T 5 R
an WF B S5 A 80 I i I, B A TS T VR IS 1Y) H B 5
LN » —20°C B HARTE
40.9 1 .
N ‘“ﬂ?ﬂﬁmi - ort 0»? l%pf/l{(il
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N

culaconstricta »
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Fig. 1 Sampling stations location in the study area of
Jinzhou Bay
1.2 FH
PRAE I -4 Bl T B A5 MER W (monobutyltin,
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MBT; dibutyltin, DBT; tributyltin, TBT; tetrabu-
tyltin, TeBT; 10 pg/1.) ., tripropyltin (TPrT) P #5
FRUER I (10 pg/L).

WA E O ke R/ PR G (1 : 1,V ¢
V) BRER W (0. 5 mol/L) i #y . P4 B — I 1y F) i
W 0. 5%, W/ V) P8R ARIE 8 ke (b IG5, 2 mol/
L) oK iR e, i & ikt

1.3 BHHHH
1.3.1 #rasidfe

Sy METARRIL 2 g VTR THRERT 1 g A2 THE,
HERG M A 100 ng TPrT 4E B WA, A 20 mL #;
B2 /R IR A VA R IR, S AN LR RE S A 1 g B
By R . 4R ORI A B BE =0 B R A R 10
mL, J&#% 1 min J5 3002 5B L E2FEBOK . B H
10 mL IECFEAI T IR, & IF A BOK GEIBGR 1) 5 3¢
B L e R R WA 22 2 mL ARG A 1.5 mL
6 AR L PR 3 min, FIE T AL 40 mins K R
U BV W T UKOK I R TR S 12 N 1~2 mL
KGRI 10 mL i BR ¥ W 3K 3o i 9 A% QR A
E )R LR AU KGR H 5 mL EC
BEREHL 2 WK, A AR BB CGEBOR 1D s 2 BUE I G
IK RN T TG 78 R VR 4R 49 2 mL; W46 W&
35 B BLRE + / T K B R 4h 2 AT AR v Ak L Ak Ve G 7%
BOVRWGERZE 1.0 mL, 5 AKE S b
1.3.2 @&#E&H

F 2 HEAS S AR 3% (GC-FPD Bt 610 nm 3§
RO, BT B A @ 3% AL S DB-5(0. 25 pm
X 0. 25 mm X 30 m); JEFE 1R RS DU 5 0 IR B
¥ 250°C ;s FHR AR )P K 80°C f-+F 1 min, LA 5°C/
min FHEZE 190°C, H LA 10°C/min FFEZE 280°C ,{H
I8 5 mins BEREE N 2.0 L #ERE 07 O T840 Ui oE
B AN AR WA AR A AR
23, OB A3 0 0 A< 2. 0 mL/min, &< :120. 0
mL/min f123,:100. 0 mL/min,

1.3.3 mE#&E4H

S 5 4 M 4 ek R S R B A 4 o RR T L A
&2 A AR (A LA S AR 1. 00
TR S o BT R AR R 45 1 D UTR R bR i S %
Y. JTA 75 f e A0 FH i 34 R R G R e R AT
WUEIAE A50°C Rk 4 h, 5 12 DEES AT 14
25 RS 25 R R L A 28 P 56 A L) SRR 1 4G
W B 3 KK . SR E S % W) [ BCR462
CGE DT 1 43 B 45 S an 3¢ 1, 57 D 45 14 1/ 27 78
T o 2 25 W) IO 1) 3 1B 22 D, B s B ST &R R A =

15 B 5 M FEAE S R B MIBT (K i BRA 0. 70 ng
Sn/g (LAY A1 0. 60 ng Sn/g(LEH)) . DBT My i
FRK 0. 50 ng Sn/g (ULALH) F1 0. 40 ng Sn/g (/E
Y1), TBT RYK: R4 0. 20 ng Sn/g (PLELH) Al
0.30 ng Sn/g(4HEW)) .

1 RESEYHEBCR2Z F OTs TELRENEES

PRFRE RN EE
Table 1 Comparison of OTs conceutration from samples in

our Laboratory with the reference material

bR AR {8 S 5 S
x| Nominal Measured
Compound value value
(pg/kg) (pg/kg)
TBT 54415 55.61+2.54
DBT 68+12 72.1844. 40

1.4 MBEYFEINRSESH

PLALY) B H HLET (TOC, total organic com-
pounds) BY & & 0 M1 S % (i 7 W L YE ) (GB
17378), FREL 0.5 g DI TR Tl E . mo. 1 g
TR R . 10. 00 mL 4% iR 7 - W2 b o 75 TR (FE IS
FECE /N = o DA L i B s i e 1) o b — i
B OONAEZSARE 242 500°C EAR B 2 h 5 B 40
£ 80 HMUTAIFE &) BT (17515 C g h
TR A 9V I I R AR T, 5 min S5 KRR
B IR B R R A 250 mL AR P, 8wk
U b A A8 1 K VR AR AR (AR RN 60
~70 mL) . JIA 5 mL BHR % W, FH 4 IR I 2% s
VA VT 5T B RO KR A B s L i A 2~ 3§ R AR 4D
FIEIE RS /R T VS, Ak S BV R KRR
G RI 2, MR8 T F A XIS DR A AL
JT

W :cFez* (V, —V,) X0.003

M1 —W,0)
Hof, Woo B AL & & 50 %) scFe’ i iR
T BRARE R MR B Cmol /L) 5V, 2 1 5E 25 FARE S
i R WV ARV A A (o L) 5 V7 2 3 2 R B A TR I K
WEWOH L (m L) s M B G AR IUST 5 (@) s Wy o 0 FE
KR 1) .
1.5 £YIHERSENN

A YRR RE I & R B R AT . FRE10 g
Y UR T JE 0 AR W RE S B TR BN 500 mL H 3
BE DR, A s BBV : V=21 DIR
A VR 100 mL B AR 30 min, i 08T R K IR
W% 1000 mL /W ds k. AWM EE ZE I 2

X 100% ,
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WM 3 RIBW . JH 1/5 R TR 0. 920 (W/ VD&
AR ARV W DR VA IR, TR S P R )2 RS B
W B ST 2 5 WA I RR BRSO IO &5 AR )5 A BuCHI
BEFE K KA (R-210) T R ERM T 2 H &,
LRI /N W R WS i

M

Bs — Mg
- B k- 0 y
M 100%

A FAT A I W3 2 (B 23 50, 000 5 M« 18
HG RS Y I B (@) 5 My« WSO IR B9 B 2 () 5
M FE R PR U i ()

2 ERMSM

2.1 MBYMHOTsUEMEENH
2.1.1 OTs 4%

TESR MV 1) R Z DO Y , DBT M TBT 7E fir
A UL B TR S8 (DPhT) 78 45 K 2 20k
LA R R 80.0%) . MBT Al 24 2 3t )
(MPhT) £t KT 30% . TPhT ¥Rk, B4
LAY (X2 OTs) &tk (12. 8£5. 48)ng Sn/g
CEH £ b dm 22D . & i fk & 9 19 K F o
T :MBT &#&#~(0.81£2.12 )ng Sn/g; DBT & =
K (3. 17 2. 89) ng Sn/g; TBT & & M (8. 55 =
4.78)ng Sn/g; MPhT & & 4 (0. 104+0. 30)ng Sn/
g;DPhT %4 4(0.2140. 18)ng Sn/g(3 2),

R4 Dowson ZE I XYL ALY o TBT 75 YL e i
PEMN g, BN % 3 TBT 175 YL f2 5 b 28 O
J¥:8.2~41 ng Sn/g) , HZFE A% [ S JE L 307 37 A
WHL5ENE DS RAHL(E D, B TAN
x2 AAYH OTs & 2 (ng Sn/g)

FAT=

By 11 = B VR Ry LA A0 R A AR 0 S TR
A s U 2 OTs 1Y & & AH X8
I TR e T R I A R IE A G S6
Z LRI ER M DTS T 2 OTs 1Y & &% Al fE 5 5
] s B R B
2.1.2 OTs »H

S OTs BV 5, HAR KRS A a3y 2 3
TN, EEIT R B F O SR 4 A SR R I I
2 OTsIF- YU BB # TR Uil OTs & i R
FE B US IR B R B MR . S2.S5 Al S15 u i
TURYIh OTs & e, Horh S2 F S5 33 43 3l fif
T L YA T A 10 B A, 2 YA O e A AT g
M YIRS OTs BT BRI ;1M S15 1
{E o AL J Ll 2 ORI v OT's & 8 BAIK , ASHEBR
N SR TTRE (B 2) . S 2Rk AH 56 20 B 18
WU A WL & X OTs 43 A B R i, 2 31—
HICW B B A & (TBT: R* =0.399,P <
0.01;DBT: R* = 0.026,P >0. 05; DPhT: R* =
0.045,P >>0.05),
2.1.3 OTs A&

TBT 25 A& . 5 5 40 . LR h TBT
14 % fiff 2R B2/ F A2 I UK b, Dowson 851 4f 38
TBT fEVURRY i 252 01 R 360~775 d, 1 Selig-
man % HfGE TBT ZE/K i w9 A 6~19 d,
TUR K SA % . DBT & TBT 43 i v fa]
Yy a5 R FE R Fa . 5 TBT M % 5 Uk 4y
fift . MBT WJ& T 4™ 25 A s R . T 2%

Table 2 Concentrations of organotin compounds in the sediment(ng Sn/g)

Fe MBT DBT TBT MPhT DPhT TPhT 20Ts
Sample
S1 0.52 2.48 5. 64 N. D. 0.55 N. D. 9.18
S2 N. D. 2.16 24.0 N. D. 0. 38 N. D. 26.6
S3 0.26 1.40 10.0 N. D. 0. 27 N. D. 12.0
S4 0.06 1.24 7.91 N. D. 0.22 N. D. 9.42
S5 N. D. 11.4 4. 80 N. D. N. D. N. D. 16.2
S6 3.19 1. 86 7.25 N. D. 0.05 N. D. 12.4
S7 7.89 2.07 7.90 N. D, N.D N. D. 17.9
S8 N. D. 3.93 4. 65 N.D 0. 10 N. D 8.68
S9 N. D. 2.85 5.75 N.D N.D N. D. 8.59
S10 N. D. 3.37 9. 64 1.08 0.09 N. D. 14.2
S11 N. D. 2.03 7.98 0. 47 0. 20 N. D. 10.7
S12 N. D. 1.67 6.77 N. D. 0.37 N. D. 8.81
S13 N. D. 0. 80 4.94 N. D. 0.15 N. D. 5.89
S14 0.17 1. 96 8.94 N. D. 0.52 N. D. 11. 6
S15 N. D. 8.28 12.1 N. D. 0. 31 N. D. 20.7

HE“N.D. 7R ARAK H . Note: “N. D. "represents not detected.
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B 46 K (BDD i W ok R AR PR b TBT Y
i A B2 L QSR BDI /N 1, D00 356 Y % e A B AR
F3 HMMREBITRY P OTs BiK E (ng Sn/g)

Table 3 Organotin compounds in sediments from different re-

gions of the world (ng Sn/g)
WF5E X 35k

Study arca MBT DBT TBT

X5 et

The St. Lawrence Riv- 4~989 45~997 97~888

er

L1 B -

T harbors / N.D. ~131 4.5~1193

307363 Al 1) . _ L

The Scheldt estuary 16~36 16~123 45~ 156

s [207]

%ﬂi‘iqy 5.4~33  1.1~14.1  0.2~41

5 yaT s [20]

Eﬂ; Bay 36~54 2.1~3.0  1.5~2.9
s iz [20]

g;gi;: (T&(f'fgh 36~77 1.3~2.6  0.9~5.0

T s L) - — ~

Kaohsiung Harbor 0.7~5.4  0.5~26.1 2.3~27.6

HLPH kL2 ) )

Hulyang Harbour 2.30 0.04 31.68

BRI = M ) -

Pearl River Delta 31.5 2z.54 16. 54

T ] ] 2 s 22

LIRIRESE 3.07 9.70 10. 4

Tong’an Bay
BT

Xiamen Harbour 4. 84739.15 N.D.

6.94~174.67

ISR 6.5 055 0,52~ 14, 65
Shantou Harbour 4.79~76.56 N.D.~0.53 0.32~14.65
AT o ~ _
Haimen Harbour 2.52~78.87 N.D.~0.45 2.14~18.69
R

6.39~393.92 N. D. 0.92~6.08

Shanwei Harbour

HN.D.PER KK H . Note: “N. D. "represents not detected.
284
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Fig. 2 Distribution tendency of OTs in the sediments

of study area
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Fig. 3 Percentages of organotin compounds in the sedi-

ments collected from Jinzhou Bay
2.2 EYHESRFOTs RESAK
APk 2 OTs # &R 13.2~170 ng Sn/g,
FAB WS R R 4 fros . Hop AR i
A HLB T5 G & i d e A9 R A A, L OO IR R £
I FTIET o 100 7 B85 A W0 i e RO AT AR 9 2 O Ts
B SR — B Moty A A R — A RO (A
4) o SRIEAMEAR I 23 M A= W A A M7 5 ko HL g 42
AHUBRE T B, B R R WIEIE 2 OTs if 2 H b
W S SR W R A ¥ A 2R A
x4 E£WHEBFP OTs BiKE (ng Sn/g)
Table 4 Concentrations of organotin compounds in organisms

(ng Sn/g)

S
FE il MBT DBT

TBT MPhT DPhT TPhT Z=OTs
Sample

CJ N.D. 10.5 5.06 0.901 N.D. N.D. 16.5
RP 6.65 5.32 1.24 N.D. N.D. N.D. 13.2
SC 11.0  3.80 1.85 0.483 N.D. N.D. 17.2
MQ 49.5  9.25 3.33 0.882 39.5 1.06 104
ME N.D. 4.91 3.02 1.97  9.39 N.D. 19.3
CL N.D. 11.8 20.2 1.10 137 N. D. 170

AH 9.37 14.07 3.85 1.39 98.9 0 128

HL“N.D.”FR KK, Note: “N. D. ”represents not detected.
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