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Abstract

The analytical method of tributyltin (TBT) and triphenyltin (TPT) was officially revised to the gas
chromatography-mass spectrometry (GC-MS) method by the Japanese law on the regulation of household
products containing harmful substances that is executed on April 2016. In the GC-MS method executed in the
new regulation, the purification process of the object sample solution is set as a prior process before analyses.

We have already adopted the GC-MS method for simultaneous detection of TBT and TPT contained in
textile products. In our process, however, the object-sample solution extracted from a textile product was not
purified at all before analysis. Then, a validation study was conducted on our method for TBT and TPT
extracted from textile products. As a result, the trueness of the method, relative repeatability and within-
laboratory reproducibility showed sufficient values, namely 99.4%, 4.4%, 4.5% for TBT and 97.8%, 2.5%, 4.1%
for TPT, respectively. This result showed that our method was valid for analyses of TBT and TPT at least from
textile products and useful for the rapid analysis of textile products containing less contaminates.

In addition, the contents of plastic stabilizers, dibutyltin (DBT) and dioctyltin (DOT) were also analyzed
for 81 kinds of textile products and followed from 2001 to 2013, because TBT and TPT might be detected as
contaminants of those stabilizers. As a result, DBT and DOT were detected from 54 textile products (max. 940
ug/g), but TBT and TPT were not detected. This result means that TBT and TPT as contaminants from DBT and
DOT are negligibly small or less. Recently, DBT- and DOT-content gradually decreased from year to year and
recently came to no detection. The plastic stabilizer seems to be changed from DBT and DOT to tin octylate like

tin 2-ethylhexalate.
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1.0 g of sample in a centrifuge tube |
| Add 15 mL of acetone and 0.4 mL of HCI (shaking for 5 min)
| Add 0.5 mL of surrogate standard solution (10pg/mL)
Extract
| Add 30 mL of n-hexane (shaking for 30 min)
| Centrifuge (3000rpm.x5min)
| Add 30 mL of acetone:n-hexane=3:7(v/v) into the residue(shaking for 5 min)
| Centrifuge (3000rpm.x5min)
Obtain supernatant (B)
| Combine Aand B

Concentrate with rotary evaporator to ca. 5mL |

(water bath temperature keeping under 40 °C)
| Dryness under N, gas
Ethylation
| Add 2 mL of ethanol and 2 moL/L acetic acid-sodium acetic buffer (pH5)
| Add 1 mL of 5% NaBEt, and 2 mL of n-Hexane (shaking for 10 min)
Extract
| Add 8 mL of n-Hexane (shaking for 10 min)
| Centrifuge (3000rpm.x5min)
Obtain supernatant

} (:2)
2nd : Add 10 mL of n-Hexane

| Concentrate with rotary evaporator to ca. ImL
| Adjust sample volume to 5 mL of n-Hexane

Obtain sample solution

| Add20pL of internal standard solution (10pg/mL TeBT-dsg) into 1mL of
sample solution

GC/MS analysis

Fig. 1. Scheme of analytical method of TBT and TPT
in textile products

4) ¥rE
(1) &

GC-MS % GC #BiZ HP6890, MS iz HP5973 &4
L=t 0% A=,
(2) &t

717 25 HP-5ms(30 m X 0.25 mm, 0.25 um). oven:
60°C (2min)—20°C/min—130°C—10°C/min—210°C—
5°C/min—260°C—10°C/min—300°C (2min), F¥¥VU7 —
AZ:1 mUmin(EWEE—F)  EA RRE :270°C, A
=T — AR 280°C, EAME ATy LA TE
A1 uL, AR 230°C, A4 b= ¥ —:
70eV

-32-



RGP OBE EEMDNICRITDZAMTHBR IR D —ZVTJB&E (2001-2013)

(3) SIME=HF—1F>

TBT (263, 261) , TBT-d,; (318, 316) . TPT (351, 349) .

TPT-d15 (366, 364) . TeBT-dss (318, 316) (‘E & A
MedBAA)

5) #SHNEII R

FLA EHEHERL L (BLD =) 12, TBT BLUYTPT
DNEUEHREE 5 uglg 72 DI A FEARTR A HE HERRIR
% 0.5 mL AN C, WInEERER A St L7z,

6) X4 METAE

7515 B) TRU-UINENGRER -, /o8 147251 H
(245817, 5 BBy D i EsRE FEhi L=, B, §F
ITHERBLOENBEIEEIZ O OWTL, TR &I
BT DR BT A BRIE O 2 Y MR T AR T A
VIRINICHES T, — iR E D W T LUk =,
FREEIE, BT 70~120%., P TREEE IR 10% Al |
ENFFEREEIT 15% AR E LT,

H #ERBIUOEE

1) BREFRBIOEMEIRSR

TBT BLOTPT DE &L, &Vl —MyEANE
IEVEMVE L L, WEBIE L TR AR L TIT o7z,
TBT BLO TPT i 341 0.01~2.0 pg/mL DT
RAFREAREAERLTZD T, ZOHPACHEAE L LT, IR

INENSGRER T, FEA MR ER 28R T TBT,

TPT BEENLGEITITER BENZ N ETIRINLZE
Db TN AR D I HUEE D 2 [/ 45 &

W, J7iE 5 THE, IRINEIGRER 21T >72L 25,

Table L IZ/R T LOIZHHT HED TBT BLO TPT D[H]
INER1T 95~103% DHAPH T, P THFEIME DA SR HE R
7#(RSD) % 0.7~6.6%&IEH IZBAIfF CThole, Fio, &
07— MVE DIEM R A 83 5728, TeBT-dselZxt
T 55V S —MYE DR ER COE — 7 fEE a0k
SELNI-E —J HIED A RO TZ[18]1L 24, /34T H
OV —RNEULRIT 56~138% & IEH DU, &
BRI A AR T A2 [21] TREND 40% UL 2 RefR L
THY, RSD 1L 5.3~14%L720, BR LR EELZE
efE RGO, 728, TBT L 2D TR TT T A
F v 7 EERIFICSEER SN RO H 5
DBT L, SIME=F —A F U N—HET AdbE—7
OLRFFRER (RT) 2503 285502 TBT 94T 0
ELRDZENBESNEZN, 7~ b7 A (K
RAET) TRTIE, TBT T10.8%), DBT T9.1% &
L7 30EBH Y, TBT o~ B LN EEZ L
N7z [RIEED Z &3 TBT-dy, TeBT-dssilbdH T E
L0, RTIEZENZI 10557, 12 535720 RT £ 1.5 47
SOOI FIL 2 oT,

2) FMHEFHMIZOVWT

71 6) [ R T IO fikHERL L o0 TBT LY
TPT ZHTEICBIL T, 24 MO % LIREICX
% 45T 5 BB I FEBR CERE LT, TR T
% Table 2 \ZRL7-, TBT BEIONTPT Z2Z NN 5
uglg WINU7-RED B (RS EIR) 13, Wi ivh
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Table 1 Recoveries of TBT and TPT in textile products, and recoveries of surrogate standards

Corrected recoveries (%)

Recoveries of surrogate standards (%)

Spiked
Day Number concentration TBT TPT TBT-d,; TPT-dy5

(ng/e) Awverage + SD RSD Awverage + SD  RSD Average + SD RSD Average + SD RSD
1 4 5 1001 * 13 13 946 + 22 24 733 = 75 102 853 = 7.6 89
2 4 5 1026 + 6.6 6.4 969 £+ 07 07 973 + 85 88 1382 + 101 7.3
3 4 5 976 +20 20 945 + 17 18 688 + 68 9.9 1082 + 149 137
4 4 5 1001 * 22 22 1009 + 17 17 941 + 50 53 944 + 95 100
5 4 5 96.3 £ 64 6.7 1019 =+ 43 43 557 £ 34 6.2 574 £ 55 095

Table 2 Validation results of TBT and TPT for textile products

Spiked concentration

Compound Trueness (%)

RSDr! (%)

RSDwr "2 (%)

(ng/e)
TBT 5 99.4 4.4 45
TPT 5 97.8 25 4.1
n=4x5 days

1. RSD (%) of repeatability
“2:RSD (%) of within-laboratory reproducibility
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Table 3 Screening researches of DBT and DOT in textile products (2001-2013)

. DBT or DOT DBT DOT Test
Deternmined Internal Lo
Year number b Detected  Detected Detected  Detected Analyzer standard Derivation  volume
etedted number
number (uglg) number (uglg) (mL)
2001 7 7 6 0.3-3 6 430-890 GC-FPD TeBT-d3g propylation 10
2002 7 5 2 300, 600 4 330-940 GC-FPD TeBT-ds propylation 10
2004 6 3 3 trace 0 - GC-FPD TeBT-d3g propylation 10
2005 6 4 3 3-10 3 13-270 GC-Ms TeBT-dsg propylation 10
2006 5 4 3 0.2-1.2 3 0.3-1.4 GC-MS TeBT-dg propylation 10
2007 11 9 8 0.5-2.5 7 0.2-51 GC-MS surrogate ethylation 10
2008 6 5 4 0.8-2.2 4 1-42 GC-MS surrogate ethylation 10
2009 6 3 3 0.4-3.5 0 - GC-MS surrogate ethylation 5
2010 7 5 2 1.15 4 1-20 GC-MsS surrogate ethylation 5
2011 6 5 3 trace 4 trace GC-MS surrogate ethylation 5
2012 7 2 1 trace 1 trace GC-MsS surrogate ethylation 5
2013 7 2 2 0.5,0.5 1 0.3 GC-MS surrogate ethylation 5
total 81 54 40 — 37 —
rate (%) 67 49 46

limit of quantitation : 0.1 pg/g
limit of detection (S/N=3) : 0.002 pg/g
trace : detected under limit of quantitation
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