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(Determination of release of Organotin in saliva simulant
from toys and childcare articles — Gas chromatograph/Mass
spectrometry)
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CAS No.
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No

1118-46-3

C4HQSI’1C13

Monobutyltin
trichloride(MBTCI)

683-18-1

(C4H9)281’1C12

Dibutyltin
dichloride(DBTCI)

1461-22-9

(C4H9)3SI’1C1

Tributyltin
chloride(TBTCI)

Monophenyltin
trichloride(MPhTCI)

1124-19-2

C@HgSI’lClg

1135-99-5

(C6H5>QSHC12

Diphenyltin
dichloride(DPhTC1)
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(668-34-8)

(C6H5)3SHC1

Triphenyltin
chloride(TPhTCI)
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(Monobutyltriethyltin), t] 32 o] of| & ¥l (Dibutyldiethyltin), Egigrnyogg
(Tributylmonoethyltin), . 3=¥d E ] o & &l (Monophenyltriethyltin), tl#dt]olgel
(Diphenyldiethyltin), ¥ E @] #d & 4ol & ¥l (Triphenylmonoethyltin) 2 Z}z} A 3%

3.0 247101 &€ J1+

3.1 JINAZ20IEDHZ/ESEE A D

3.1.2 2EDIHl @ +£% 99.999 % o4 dF 7t~
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3.1.3 2EIHIS 2= : 1.0 mL/min
3.1.4 2%

FOF L% 1250 C

A&7 €% 1250 C

A H 2% (100 ~ 280) C

3.1.5 =&k : 1 plL(Splitless mode)
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3.1.6 Z=&Jl| :

A o] 23 (ED, A9 o]l27 &2 (SIM mode)

© AFZE =218 (quadrupole)
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4.1.1 =28l (n-Hexane, CeHi4, 86.18)

AFEF BHF B 5F o4 AL AL

4.1.2 OlE&t=(Ethanol, CpHsOH,46.07)
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4.1.4 23 OLHIEMLIEE/OINEN 2= N

FolA EAMY E F(Anhydrous sodium acetate, CHiOoNa, 82.03) 82 g2 500 mL =+
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of =9l & o}A ExHglacial acetic acid, CH;COOH, 60.05 )= pHE 45%= %43+

4154 % A2FHECNEZAHOIE(Sodium tetraethyl borate, NaB(CoHs)s, 150.05)

AFHEZGNERYE 10 g& FHdto] 25 mL F-9Zetae] Y LS o A
7HA] AT
[ 2] 25 % NaBHu(sodium borohydride(in Ethanol))S AF&3 4= 3t} o] &L

BARHE WE FA AL

4.1.6 2 EMLIE S (Anhydrous Sodium sulfate, Na,S0s, 142.04)
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4.2 BEENH
4.2.1 RIIFHsgte EE2%(1,000 mg/L)

100 mL H-3&Fetx=a o5 o wet FAE 01 mg7hA] A3l FHsto] w gz

=ol FAIAZRA] A2t

E A& FAl(mg) A DAL
RyREgE FE o= 160.5 0.623
fRgdegEFzee)= 130.4 0.767
ERdEFa ol 1122 0.891
myFdeEgE R o= 1545 0.647
O deFz2eto] = 126.1 0.793
Efdde o= 110.1 0.908

4.2.2 RIIFHSEE EESH(100 mg/L)

F71FA g E 2T99(1,000 mg/L)E 100 mLE FHa 100 mL F3 &k ¥

T oWggR wEhA ALt o4 1 mLE #7FA8TE 010 mgS FHBT)
of §4e 67 olulel ALg et

[F 3] oIt 558 5= Axso] Aus: EFANL A48T & U

4.2.3 RIFHGEE EESH(10 mg/L)

1229 EEEAL Wegw HAdo] 10 mg/Le] HEEAe AxAY FFEAL
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No = 5 Rl Tz A Cas No
Monoheptylti
1 megudegZagoes TP CHSnCls  59244-47-4
trichloride(MHTCI)
2 OgeitE2efol = Diheptyltn (C7H;5):SnCl,  74340-12-8
= 1= = — 5 n — —
B dichloride(DHTCI) P
L Tripropyltin
3 EgxzdeFZggol= (CsH7)sSnCl  1461-22-9
chloride(TPTCI) S
4 HE#gZZIdE Tetrapropyltin(TTPT) (CsH7)4Sn 2176-98-9
4.3 0123 N
°F 900 mL TFF° ZEIY YEEFSS =9 U 2 vtadled s #H7kst
of sl E GArgd(E3 MO 2 pH 680 HESE A4t £4S 1 L Fa 39
713, 72 AAFS 1 L2 sith ofgly AlFES o I &d& FH|gH
=
¥ 2 9F3F &9 =4
IR TZ4] mol/L mg/L
A3} vl MgCl, 0.82 166.7
A3t 2w CaCl, 1.0 147.0
oAl 4 o|AF KoHPO, 3.3 753.1
et 2 KoCOs 3.8 525.2
dst YEF NaCl 5.6 327.3
Azt A& KCI 10.0 745.5
4.3.1 A& &(Calcium chloride, CaCly, 147.02)
E5 o9 AS ARESTL
4.3.2 430t UlIE (Magnesium chloride, MgCl,, 203.30)
E5 o9 AS ARESTL



4.3.3 EHAHE (Potassium carbonate, KoC0s, 138.20)
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4.3.4 A3} E (Potassium chloride, KCI, 74.55)
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4.3.5 QIAHZE (Potassium Phosphate, K:HPOs, 228.20)
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4.3.6 I3LIES(Sodium chloride, dihydrate, NaCl, 58.44)
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4.3.7 S 4H(Hydrochloric acid, HCl, 36.46)
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9.1 ISO 17353, Water quality-Determination of selected organotin compounds-GC
method

X

9.4 KS I ISO 17535, =4 - =9 54-GCH, 2010
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 A&, “GC/MSe°l &3t L

TR AT H 9
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EA8% Organotin® F= =] Wt

, (2000)

Skl

9.8 TETSUYA SENDA et al,
TBT-containing Antifouling Paints”, Biofouling, 2003, pp231~237

“Inspection Method for the Identification of

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
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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)
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(0.27 ~ 1.60) pg/cm?/min
(0.81 ~ 4.80) pg/cm?/min
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No compound (m;j z) } (m/z (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 F49 34
994 dAF(amu) ADESAF (%) FTHLLE AF(amuw) AIEA F(%)

12Sn 111.9 1.0 18Sn 117.9 24.3
1Sn 113.9 0.7 19Sn 118.9 8.6
15Sn 114.9 0.4 12081 119.9 32.4
15Sn 115.9 14.7 122Sn 121.9 4.6
17Sn 116.9 7.7 124Sn 123.9 5.6
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DB-5MS (30 m x 0.25 mm x 0.25 pm)
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1 e o] 212 (SIM mode)
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Ethylation

Abundance
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