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0.5 ~100 pg/kg 4 0.998.
DBT  TBT
TBT  TPhT.
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1
Table 1 Instrument parameters for Sn speciation analysis
ICP-MS HPLC
RF power 1500 W Analytical column 3A(ffn)C]8 (15mm x 2. 1 mm
RE" matching 1.56 v V( acetonitrile): V( water):
S/C temperature -5%C Mobile phase V( acetic qcid) =50: 38: 12
Carrier gas flow rate 0.6 L/min 8'05% Triethylamine pH = 3.
N Make up gas flow 0.26 L/min Flow rate 0.2 mL/min
rate Injection volume 20 pL
1 98" [
30% ( Mixture gas: 20% O, Monitored signals s,

Optional gas( %) with 80% Ar)

PFA Microcon—

L centric nebulizer ( quartz)

Peristaltic

0.3 rps

pump flow rate

( DBT) . ( TBT) .DBT( DPhT) ( Sigma Aldric );
( TPhT Acros Organic ) ; PACS=2 ( National Research Council Canada) ; N
. (TEA) . ; Milli-Q ( >18MQ * cm) .
2.2
1000 mg/kg ( DBT )
-20 C o o
14 ): V(H,0): V( ) =55:33: 12( 5% pH 3.0) o
2.3
6 1 o
24 h -20 C o . 3
N 24 h -20 C o
mD33 b 2 iz
Site Longitude Latitude
mD6 D6 120° 46.17' 39° 0.181'
D7 121° 40.7' 38° 58.95'
mD7 mD9 D9 121° 45297 38° 58.488
mD12 DI2 121° 48.573'  38° 57.858’
oy i
# 4+ WMD14 T '
A 1y BB
1
Fig.1 Sketch of sampling sites
0.2 ¢ . PACS2 3 ml,
30 min o 0.2 um o
3
3.1 HPLCHCP-MS
10 ug/LLi Y Ce Tl 2% HNO, .
Peltier -5%C, 7 0,/Ar
(80% Ar) CO, ;
0, ICP o
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30%  0,/Ar .
TBT 2500 TPhT
2400 2 b
20001 2000
£ 1600} & 1s00} DPHT
§ 1200 E o
.{Eg £ —g 1000 DBT
£ 800} 2
< < 500+
400 -
0 , - . , ‘ on-- - o - -
0 2 4 6 8 10 12 0 2 4 6 8 10 12 14 16 18 20
t/min t/min
2 4
Fig.2 HPLCACP-MS spetrum of four organotin compound ( OTC) standards by two different mobile phase
a. U Acetonitrile): V( H,0): V( Acetic acid) =65: 23: 12( 5% containing 5% triethylamine
pH3.0); b. ¥ Acetonitrile): V( H,0): V( Acetic acid) =50: 38: 12( 5% containing 5% trieth—
ylamine pH 3.0) .
3.2
V() V(H,0): V() =65: 23: 12( 5% pH3.0) 7" .
100 pg/ke DBT  TPhT ( 2a).
V() V(H,0): V() =50: 38 12( 5%
pH 3.0) 20 min 4 ( 2b).
3.3
3.3.1 PACS=2 HPLCHCP-MS o
4 ( 3) PACS2 DBT  TBT
o 7 600r  DPHT, TPKT
5 t !
2 ool | DET 1\ TI;:T
£ 200} AU i\
Z e ""v-m.ul \"~- Iwmd “'m..
52.8% ~66.3%( 2) o < 0k, : , : .
0 5 10 15 20
2 PACS=2 (n=3) t/min
Table 2 Extracted efficiency of OTC in PACS-2 standard 7 300r b
sample by mobile phase ( n =3) < 200t
Certified *Detected P Extracted '§ 100r
Name value value efficiency 5 ok
(mg/ke) (mg/ke) (%) 0 5 10 E 20
Dibytyltin ~ 1.047 £0.064 0.577 £0.013 64.9 ¢/min
Tributyltin ~ 0.890 £0. 105 0.554 +0.002 53.0
* Mean # standard deviation (n = 3); ® Detected value com— 3 (a)  PACS2 (b)
pared with certified value. Fig.3 HPLCHCP-MS spectrum of mixture of OTC standard
(a) and extract of PACS=2 ( b)
17 18
TBT 80% DBT 40% ~76% - DBT
. V() V(H0): V() 45: 43: 12 55: 33: 12
65: 23: 12 75: 13: 12 85: 3: 12 ( 5% ) PACS=2 (
4) . DBT  TBT V() V(H,0): V() =55:33: 12
94.0% 91.5%; °
3.3.2 V() V(H,0): V() =55:33: 12( 5%

) ( ASE) ( SON) PACS2 DBT  TBT.
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1.0 mDBT [JTBT 10¢ b EDBT [JTBT
’QB 0.8 g
g O
E i
= 04 k=l
2 ]
2 02 %
0.0 — L
C D E B C D E
4 5 PACS=2 (a) (b)
Fig.4 Detected result (a) and extracted efficiency ( b) of OTC in PACS2 by five different extractant
reagent
( / H,0/ ) ( The volume ratio of extractant reagent( acetonitrile/ water/ acetic acid) : A 45:
43:12; B 55: 33: 12; C 65: 23: 12; D 75: 13: 12; E 85:3: 12,
( 3o
3.4 N 35 PACS-2
S/N=3 Table 3 Extracted efficiency of OTC in PACS2 by different

extractant techniques

DBT TBT DPhT  TPhT

Detected value *Extracted
0.7 0.75 0.45 0.4 pg/kgs (me/ke) efficiency( %)
HPLCdCP-MS 0.515 10 DBT DBT DBT TBT
20 100 pg/kg 5 Accelerated 0.871  0.703 83.2 79.0
.4 solvent extraction
0.998 4 Ultrasonic 0.953  0.820 91.0 92.1
extraction

o

“Detected value compared with certified value.

10 pg/kg
7 RSD  6.2% ~8.0% -
3.5
14 ): V(H,0): V[ ) =55:33: 12( 5% ) PACS2 DBT TBT
DBT  TBT 4 PACS=2 (n=3)

Table 4  Extracted efficiency of 0TC in PACS=2 by extractant

reagent( n =3)

95.7% 88.8%( 4) DBT TBT

RSD 2.5% 3.5% .
Certified value  ® Detected value " Extracted efficiency
PACA=2 20 08 L Name ( me/ke) ( me/ke) (%)
10 mg/kg  TBT ~ DBT DBT  1.047+0.064  1.002+0.024 95.7
DBT TBT 96. 8% TBT 0.890 +0. 105 0.790 +0.027 88.8
98 . 1% , * Mean + standard deviation( n = 3); " Detected value compared
with certified value.
3.6
N HPLCHCP-MS 3 o
6 4 DBT
TBT ( 5. 6
DBT  TBT;7
DBT  TBT 6 30.9  48.8 pglkg; 9 14
9 14

;12 12
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; 13 13.
2 ug/kg DBT  9.60 pg/kg TBT.
3 TBT  TPhT(
5) . 9 TBT  TPhT 0
5

Table 5 Determination of OTC in samples by HPLCACP-MS

DBT TPhT

Sample name Found (FE/S(]? Found (FE/S(]? Found (FE/S(]?

(ng/kg) (ng/kg) (ng/kg)
D6 Sediment-D6 9.30 5.6 “nd nd 11.9 7.3
D7 Sediment-D7 30.9 6.1 nd nd 48.8 3.6
D9 Sediment-D9 9.00 4.9 nd nd 13.2 8.7
D12 Sediment-D12 nd nd nd nd nd nd
D13 Sediment-D13 13.2 3.5 nd nd 9.60 4.9
D14 Sediment-D14 nd nd nd nd nd nd
Hairtail nd nd 13.7 5.2 10.8 4.5
Scallop nd nd 12.3 6.3 13.2 4.2
Shrimp nd nd nd nd nd nd

¢ Not detected.
- 4
o PACA=2 DBT  TBT 91.5%
96% . PFA 4 0.75 png/kee
6 3 o
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Simultaneous Determination of Organotin Compounds in Marine
Sediments by High Performance Liquid Chromatography-
Inductively Coupled Plasma Mass Spectrometry

LI Xiang' > YU Jingding’® LI Bing"' HU Jun-Dong'
YANG HongXia' LIU Wei' HU Shi-Bin’
"( National Research Center for Geoanalysis Beijing 100037)
*( Northwest Agriculture and Forestry University Yangling 712100)
*( The First Institute of Oceanography State Oceanic Adminstration Qingdao 266061)

Abstract A method based on high performance liquid chromatography coupled with inductively coupled plas—
ma mass spectrometry ( HPLCHCP-MS) for simultaneous determination of organotin complexes ( dibutyitin
( DBT) tributyitin ( TBT) diphenyitin ( DPhT) and triphenyitin ( TPhT) in marine sediments was estab—
lished. After evaluation of different additives in the mobile phase the use of 0.05% ( V/V) of triethylamine
( TEA) in a mobile phase of acetonitrile-water-acetic acid ( 50: 38: 12) allowed the best chromatographic
separation of the four compounds. The analytes were extracted into an extractant ( V( acetonitrile): V ( water)
: V (acetic acid) =55: 33: 12) with 5% TEA by using an ultrasonic bath (30 min) . The extracted efficien—
cy of organotin compounds in PACS2 certified reference material was found the highest ( >91.5%) and its
recoveries were over 96% . The detection limits for DBT TBT DPhT and TPhT were 0.7 0.75 0.45 and
0.4 pg/kg respectively. Four mixed organotin standards ranging from 0.5 to 100 pg/kg were used for the
method evaluation. The experimental results indicated that the regression coefficient for each compound was o—
ver 0.998. Organotin compounds in marine sediments and aquatic products were analyzed via the new estab-
lished method. It was found that the dominate species in marine sediments were DBT and TBT while TBT and
TPhT were detected in aquatic products.
Keywords High performance liquid chromatography-inductively coupled plasma mass spectrometry; Ulira—
sonic extraction; Organotin, Speciation analysis; Marine sediment
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