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(Determination of Organotin content in toys and childcare
articles — Gas chromatograph/Mass spectrometry)
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2025 ES 12318.1a

=Y =dE5e LFHEddERYCIER FRAs @ F ExFHEdCUE
(monobutyltriethyltin), tho]F-gtlo]o€ el  (dibutyldiethyltin), E#FE X = EE
]

2
(trlbutylmonoethyltm) 2rdHdEZEE (monophenyltriethyltin), tho|#H dt}o]o &
Bl (diphenyldiethyltin), ¥ E##dd 2o €% (triphenylmonoethyltin) &= Z}z} =
TR

®1. 294 23

No =&#4 5 s TZ2 CAS No.
MBTCI( butylti

1 muemegegZzaos o o TOHOUHL o encl 1118-46-3
trichloride)
DBTCl(dibutyltin

2 telmgEgoelZuaos o o oW (C.HokSnCl,  683-18-1
dichloride)
TBTCl(tributylti

3 Egrguzzaoc CRHIDUAII 0 HosSnCl 1461-22-9
chloride)
MPhTCIl(monophenyl

4 wesudEgZzgels - OHOPREVE e encl 1124-19-2
tin trichloride)
DPhTCI(diphenylti

5 golmudtoZmaels o CPHEYHL e SnCl, 1135-99-5
dichloride)
TPhTCl(triphenyltin 639-58-7

6 Eddduzzaols (CsHs)sSnCl

= i chloride) GBI (668-34-8)

3.0 247101 & JI+#

3.1 JIMIAZ20IEDNZ/ESEA D]

Zo] 30 m, ¢FAE 0.25 mm, 7 0.25 ym¢ DB-5MS EA# ZA#H T o9 55
AN

3.1.3 2EDJIMS &% : 1.0 mL/min

3.1.4 2
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3.7. =AJ| EH

045 pym ©]3}, B|ZE (polytetrafluoroethylene) A 4 2] F7]&w AL S A&t}

4.0 Aot 2 BESY

4.1 AlSf

4.1.1 A0 (hexane, CeH14, 8618)

FE BAF B8 55 ol AL AMgIh
4.1.2 0lgt=2 (ethanol, CoHsOH,46.07)

AFES BT e 55 ol AL AMgIh
4.1.3 HIE+E (methanol, CH:OH, 32.04)

AR BT B 55 o9 AS AL

4.1.4 2O0HIELLIES/OLNEN 25 SN

FFolA EANVYE S (anhydrous sodium acetate, CoHsOoNa, 82.03) 82 g8 500 mL =
Fol =9 3 ol EAF (glacial acetic acid, CHsCOOH, 60.05) 2.2 pHE 452 Z7g3h
% 1 L= g

4.1.54 % A2FHEZJdE X I o] E(sodium tetraethyl borate, NaB(CoHs)s, 150.05)

SFHESGNERYE 1.0 g& AsY 25 mL F3 &t Ad Wil o &h-&8 o] FAA
7HA] A -
[ 2] 25 % NaBH; (sodium borohydride(in ethanol))& AF&3 4= Qlt}. o] &4
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ES 12318.1a 2025

4.1.6 24 EAULEE (anhydrous sodium sul fate, NasS0s, 142.04)

100 mL H3¥Zea=e vy #ol wel 545 0.1 mg7hbA A &3] FHsto] gl

2 F71F438%E 2FLY (1 000 mg/L)

= B oy #& A (mg) A 91 2
TreREREdFREgoE 160.5 0.623
tho] F R RItto] S 2 efo] = 130.4 0.767
EfRddgFzdgo|= 1122 0.891
EredddEgF2go) = 1545 0.647
thol s d”itto] S 2 efol = 126.1 0.793
EfydelZ2 o= 110.1 0.908
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4.2.2 RII1FHsetE HESH (100 mg/L)

717 EE 59 (1 000 mg/L)E 100 mLE #H3l 100 mL F¥&Feh2==o

Y vMgER w37hA Atk o] & 1 mLe #71F4EEE 010 mgs T
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4.2.3 SIIZMEES TESA (10 ng/L)
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No —=&49 & T2 Cas No
M TCl(monoheptylt

1 mvgegegZzagoes o o TN 6y SnCl, 59244-47-4
trichloride)
DHTCl(diheptylti

2 telglgEitelZaafels P (CoH15),SnCl, 74340-12-8
dichloride)
TPTCl(tripropylti

3 EfZzgduzzies ~HHPTODYIT (CsH)sSnCl  1461-22-9
chloride)

4 HEZ 298 TPT (tetrapropyltin) (CsH7)4Sn 2176-98-9
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9.1 ISO 17353, Water quality-Determination of selected organotin compounds—-GC

method, ISO, 2004
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9.2 KS M 1075, Alet9) 999 T fr7IFAstdEo] 4 FH-GC/MSH, (2008)

9.3 KS M 0737, A A2 #7143 = &+3 AN, (2007)

9.4 KS I 1ISO 17353, =2 -A¥d 7154351829 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)

rlo

9.7 A, “GC/MS 9§ EAE%F Organotin® F% R FEA o] #gA

T, g abel) el 917 8 o) SHL, (2000)

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. Ohyag, “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”, 7Trends in analytical chemistry, vol.19, (2000)
9.12 Camilla Liscio et al. “Comparison of two analytical method for the

determination of organotin compounds in marine organisms’, C.R.Chimie 12, 2009,

831-840
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¥ 2. A=HY BXFH
A= g A 531
W Z= 5k 0.24 mg/kg ~ 1.22 mg/kg
A FsHA 0.72 mg/kg ~ 3.65 mg/kg
ARAG (RY) ko] 098 o1 E&
Za R |
A-sA RF)Q] AulxsdA=7F 15 % ol
HIERA] & WHAHEZSH o]
A= A FEFAZ7F 20 % o)W
s 70 % ~ 130 %
£ 3 BAUAEZY AgAFo|
N d Al ol 2]l MEld ol 22 AMEld ko] 23
© compoun (m/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
4. F49 944
94 A (amu) AASEAH (%) sHYLE ZAH (amu) AAESAZF (%)
125 111.9 1.0 H8gy 1179 24.3
gy 113.9 0.7 195y 118.9 8.6
155H 114.9 04 120Sp 119.9 324
165 115.9 14.7 12280 121.9 4.6
W7Sn 116.9 7.7 12450 123.9 5.6
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E 5 f71F43%E ENL 9@ VAI2nEadZ/AFENY] 24

71714 23

A4 DB-5MS (30 m x 0.25 mm x 0.25 uzm)
=17 A He (99.999 %) at 1.0 mL/min
e B At TUF == 250 C
T Y2 splitless
o zA ;gg g g)omnijrilzlzik;C)/minﬁwO T—20 C/min
ol 2% 250 C
AAR &= 280 C
247 o] 2.3} 1A AxE Aol =3 (ED
o AEe] 24 (SIM mode)
A=7] 924 AE=A3 (quadrupole)
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