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Determination of Butyltin Compounds in

Seawater by Headspace-solid-phase

Microextraction-gas Chromatography

ZHU Zhongliang , JIAO Jinhong, CHAI Xiaolan , SHI Taging
(Department of Chemistry, Tongji University, Shanghai 200092,
China)

Abstract: A method for simultaneous determination of three
organotin compounds named monobutyltin (MBT) , dibutyltin
(DBT) , tributyltin (TBT) in seawater sample was described.
The method was based on derivatization with sodium
tetraethylborate followed by headspaced-solid-phase
microextraction (SPME) combined with gas chromatography-
flame ionization detector (GC-FID). The SPME conditions
were optimized using experimental designs (five factors and
for levels). The calibration ranges of MBT,DBT and TBT are
0.05~1 000 pg « L7', 0.02~1 000 pg + L71,0.02~1 000
pg+ L' (as Sn). The detection limits of MBT,DBT and TBT

are 50,8,8 ng » L™! (as Sn). The recoveries of MBT,DBT and
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TBT are 106% ,89% .91% by analyzing seawater spiked with
organotin compounds. Six samples taken from six cities
(Shenzhen, Shanghai. Lianyungang. Qingdao, Dalian, Yantai)
were analyzed, and organotin compounds were detected in all

five samples but Qingdao.

Key words: organotin  compounds;  derivatization;

experimental design; SPME-GC-FID
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pm) - A HERE TRE N 260 C L, SRR A
AT AR EE S 260 °C . A i FHE R
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H sl [E A 1 AR Uk B (Supelco 23 ) - 100 pm/
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) 20 min, ZEHCE}[E] 20 min, ZEBGREE 60 C , fFHTHT
[&] 2 min.
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Tab.1 Factor levels of the experimental designs

S o SRR OPgeRt
JiE/C P fhE/mL  []/min  fil /min

1 30 1.8 2 10 10

2 45 3.5 4 20 20

3 60 4.5 6 35 35

4 80 5.5 8 45 45

1) pH = 1. 8 i PB4 — 2L 2 ol pHL = 3. 5 e
BN P pH= 4. 5 1 pH = 5.5 It TR SR HAZE WAL
R AT 45 2R HEAT T 22 MR 22 43 T » 45 2R L
2R 3.
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Tab.2 Results of maximum different analysis
# PRI R /104
PR AW -1

28 FRUR

i pi wBC
> 35. 80 8.37 61.20 56.20 54. 30
Sy 46.02 33.50 62.80 66. 30 61.40
S 62.30 75.90 30.70 34.30 45. 40
A 42.00 68.50 31.50 29.50 44.10
K 4x107%  4x1074  4x10°* 4x107% 4x10°4
31/Ki 8.94 2.09 15.30 14.00 8.84
S»/Ki  11.50 8.38 15.70 16.60 15.30
S3/Ki  15.60 19.00 7.67 8.59 11.40
>i/K: 10.50 17.10 7.89 7.37 11.00
R 6.65 16.90 8.02 9.20 6.51
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Tab.3 Results of variance analysis

S FIr /100 F W #/10° F/104 Fo.01(3,3) BEN
RIS 9.67 3.00 3.22 4.05 29.46 [TE7
pH 74.20 3.00 24.70 31.10 29.46 B
RIS ALN Y 23.10 3.00 7.69 9.66 29.46 T8
B | 23.90 3.00 7.97 10.00 29.46 B
S i ] 8.83 3.00 2.94 3.70 29.46 TEA
WA AT AR 140.00 19.00 7.95% 1075
WEHIRIR 2 E 2.39x10°* 4.00
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Fig.1 Effect of all factors on headspaced-solid-phase microextraction
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5 UK AR R HE R 22 (Resp) FENISCR L % 22 HORS

BIEAMERREE . thT— T 3B 2 5 & . AT Rg 2
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FE— 5 M, DR AR S 56 ks 0 PR 422 D R
P18 B 3.5 mL 9 Milli- Q /K F 20 mL T %5 i
HL A 6 mL ZE A 0. 5 mL 4G A i), 7
FIRE 8 A 4 PR AR AR IEA T 5 45 45 1 BE 1A
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Tab.4 Linear range,detection limit,recovery and relative standard deviation of the method

Ew LMEVEH/ (pg « LD LIES 34 Liop/(ng+L™1 [\l / %o Rgsp(n =4)
—THE 0.05~1 000. 00 0.999 2 50 106 9.2
ZTHEY 0.02~1 000.00 0.998 9 8 89 5.4
=TEY 0.02~1 000. 00 0.998 9 8 91 6.7
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Fig.2 Chromatograms of Shekou port of Shenzhen seawater sample and standard
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Tab.5 MBT,DBT and TBT concentrations of

seawater from 6 cities
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