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CAS No.
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No

1118-46-3

C4H981’1C13

Monobutyltin
trichloride(MBTCI)

683-18-1

(C4H9) ZS I’lClg

Dibutyltin
dichloride(DBTCI)

1461-22-9

(C4H9)3SHC1

Tributyltin
chloride(TBTCI)

1124-19-2

C@HgSI’lClg

Monophenyltin
trichloride(MPhTCI)

Zejo) =

1135-99-5

(C6H5> ZS I’IC12

Diphenyltin
dichloride(DPhTCI)

5 HiuddyIzeol=

639-58-7
(668-34-8)

(C6H5>3SHC1

Triphenyltin
chloride(TPhTCl)
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t] §-€l ] of & €l (Dibutyldiethyltin),
%9 € E 2] o] & ¥l (Monophenyltriethyltin),
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(Diphenyldiethyltin), ¥ E&]¥|d & ol & ¥l (Triphenylmonoethyltin) & &
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4.1 Al

4.1.1 =28l (n-Hexane, CeHi4, 86.18)
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AR BAF EE 5F olde] Ae Agwh

4.1.2 OlE&t=(Ethanol, CpHsOH,46.07)

AFEF BHF EE 5F o4 AL AL

4.1.3 OlE+=(Methanol, CHs0H,32.04)
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of =9l & o}A E4xHglacial acetic acid, CH;COOH, 60.05 )= pHE 45%= %43+

S2FHEHINEREYOE 10 g& FHote 25 mL FI Iz Wil o b2 o] FAA
7HA] A -
[ 2] 25 % NaBHui(sodium borohydride(in Ethanol))S AF&3 &= 3t} o] &Ho
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No TR S RoR TZ2 Cas No

Monoheptyltin

1 2edggegIZzao)= CHiSnCl;  59244-47-4
" HE =] trichloride(MHTCI) [
2 yAdEgFEetol= Diheptyltin (CsHy5)-SnCl,  74340-12-8
= 1= = — 5 n — —
" dichloride(DHTCI) [
L Tripropyltin
3 EfzzddZagoels (CsH):SnCl  1461-22-9
. =l chloride(TPTCI) sl
4 "HEgZzI¥E Tetrapropyltin(TTPT) (CsH7)4Sn 2176-98-9

4.3 12T 2o (Artificial sweat solution)

F 900 mLe] TFol f4&(rea) (1 £ 0.01) g, Y3tYEF(sodium chloride) (5 *
0.01) g, #AHlactic acid) (940 + 20) pL= F<lt}h 3 ® oFwyjo} &H(] %o =
pH 65 + 0.10°] HESE A, §d4& 1 L FyZagtadd &713, /T2 A

Fe 1 L2 sto] HT daw S8 240l & 2.9 2o HEF AT,

£ 2 AdeH &9 =4

= A x4
8 A~ (urea) 0.1 %
4 s EF(NaCl) 05 %
1 2(lactic acid) 0.1 %

4.3.1 22 (Urea, CHN0, 60.06)
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9.0

9.1 ISO 17353, Water quality-Determination of selected organotin compounds-GC

method

-GC/MSH, 2008

=2
H

9.2 KS M 1075, Alet™ 391 <

9.3 KS M 0737, A3

FEo SA-GCH, 2010

3}

e 7154

ol

X

9.4 KS I1ISO 17353, +4

9.5 Mapping and liberation of organic tin compounds in mattress pads, top

mattresses, and baby/junior duvets. DEPA Survey of chemical substances in

consumer products, 2003

%
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9.7 AL, “GC/MS°l 93t EAl5% Organotin® F& % F=x Wk

T, @387 A T2 3 S, 2000

@ o

i

9.8 TETSUYA SENDA et al, “Inspection Method for the Identification of
TBT-containing Antifouling Paints”, Biofouling, 2003, pp231~237

9.9 K.Takahashi and Y. Ohyagi, “Analytical method for dibutyltin and tributyltin

contents in antifouling paint by gas chromatography”, J Oil Color Chem Assoc 73.
1990

9.10 DIN Deutsches Institut fur Normung e.V, DIN 38407-13:2001-03
German standard Methods for the Examination of Water, Waste Water and

Sludge, 2001

9.11 Roberto Morabito, “Derivatization methods for the determination of organotin

compounds in environmental samples”, Trends in analytical chemistry, vol.19, 2000
9.12 Camilla Liscio et al. “Comparison of two analytical method for the

determination of organotin compounds in mrine organisms”, C.R.Chimie 12, 2009,

831-840
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¥ 3 A=HY BXH
A= g A= 531
WH A ESHA (0.20 ~ 1.19) pg/cm?/min
A&t (0.61 ~ 3.58) pg/cm?/min
ARl AAXA AXRAT 098 o4
HlEF A & AekstA wak
A= 20 %

£ 4 BEAYZEEY A dFo|2

Z,
o

compound

M el A 2ol &1

v =

(m/z)

EEEESED

— 71

(m/z)

X

hud

o 4 wo] £3

(m/z)
1 Monobutyltriethyltin 235/233 179/177 151/149
2 Dibutyldiethyltin 263/261 179/177 151/149
3 Tributylmonoethyltin 291/289 263/261 179/177
4 Monophenyltriethyltin 284/282 197/195 120/118
5) Diphenyldiethyltin 229/227 255/253 197/195
6 Triphenylmonoethyltin 350/348 197/195 -
7 Monoheptyltriethyltin 277/275 179/177 151/149
8 Diheptyldiethyltin 347/345 249/247 151/149
9 Tripropylmonoethyltin 249/247 235/233 193/191
10 Tetrapropyltin 249/247 165/163 207/205
£ 5 FH9 L2
994 AFH(amu) AISAF (%) FALE FAF(amu) AIESAF (%)
2Sn 1119 1.0 18Sn 117.9 24.3
Sn 1139 0.7 "Sn 1189 8.6
15Sn 114.9 0.4 12080 119.9 32.4
15Sn 1159 14.7 2Sn 121.9 4.6
17Sn 116.9 1.7 2Sn 123.9 0.6
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¥ 6. F7IFHIPE B4ES A% JAFZEviEadgZ/AFENY] =4
717182 =7
A DB-5MS (30 m x 0.25 mm x 0.25 zm)
SHE7] A He(99.999 %) at 1.0 mL/min
. s THUT 2E 250 T
IATEPHE AR 2oy splitless
PR 100 C(3 min)—2 C/min—150 C—20C/min
eI 280°C (10 min hold)
e 50T
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e o
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e e
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