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Study on the Degradation of Triphenyltin (TPT) observed in the Process for the Revision
of the Official Analytical Method for TPT and Tributyltin (TBT) in Household Products

Tomoko OOSHIMA, Tsuyoshi KAWAKAMI*, Tetsuo YAMANO,
Asako OZAKI, Mitsuru SHIMIZU and Kazuo ISAMA*

Abstract

The round-robin test to evaluate the method for the simultaneous determination of triphenyltin (TPT)
and tributyltin (TBT) in household products developed by National Institute of Health Sciences in Japan was
performed by six laboratories. Samples of three types (textile, water-based adhesive, and oil-based paint)
were prepared by addition of known amounts of TPT and TBT (0.1, 1.0, 10 yg/g) and sent to the participants.
They were analyzed in our laboratory five month later by GC-MS after ethyl-derivation with sodium
tetraethylborate. TBT in the samples showed acceptable recoveries of 66-120%, while TPT concentrations
were considerably low in all samples. In the textile and water-based adhesive, diphenyltin (DPT), the
degradation product of TPT, was detected, and the total amounts of DPT and TPT were comparable to the
added TPT. Thus, it was confirmed that TPT converted to DPT by dephenylation in these samples. In the
case of oil-based paint, however, DPT was not detected. It seemed that DPT was adsorbed strongly onto the
silica cartridge column used for the clean—up of oil before the ethyl-derivation step.
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BroFEHT, TPT BLO TBT & H BEZHEL THHE5
RS S VT, LA CRUBHERLELZ ITHIE L
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T AN FER L, UE AT E 0O S [ RR
ZENNENZ LN, RO AR HERSZ13],
MPTAMT o T i B | K PEREAE A ds L O PE S R
DENZI0.1, 1.0, 10 ug/g DEEAIED TPT LW
TBT & A 35 EHZ DWW T 3RAITICLD GC-MS 4y
WrofE % Table 112RL7=, ST TBT 1IZHI1F5
CV X, 0.1pg/g DARJR BE DB TIL, 16~19 %<&



PNUEE R i)

‘uorjetedaad ajduwres Jo oW} 9y} JB SOOUSIOS Y3BAL JO 9IN31ISU] [RUOIIBN A] 9N[RA [EO1IA[RUR O], !

“onfeA Jejowl Sulpuodsaliod oY) 0 UOIIRIJUSIUOI OB JO UOISIOAUOD IO POIR[NOIND 9Jom [ ], JO SIUaju0d [eniul oy} 03 JJd+Ld.L JO soney :
"pIepur]s [RUIDIUL 8Y) SB pasn *¥p_ (1. go ) UnAIngea1o) Aq pe1oadlod sem an[eA [BOIA[RUR AU, :

‘spJepue)s 93eS01INs Se pasn spunoduwod U1jouesIo pejelanap £gq pojdeLiod Sem oNn[eA [BIA[RUR oY ],
[£1] "[e"10 TweyeMry| Jo Joded oY) WOIJ POALISP oJom ojdwes yoea Ul 4], Pue [JL Jo (8/8r) sjueuoo oyp, : ()

unjAusydip : [4q ‘urjAusydin : 14 ‘uniAngun : 141,

(g=u) (8/81 1°0 :1dd ‘Z10°0 ‘LdL ‘60°0 :L€.L) uoneuenb jo yuwi > (N (%) UOLIRLIBA JO SJUSIOLO0D) : AD
— 02 001 68 — €8 9. 66 — L9 011 %  [eIIU[ 01 oney
T ©6) 6n — a8 on vn - 75 ey ce 6 AD
dN 8/81 01
) 1) — 1570 (€8 (66) — vz (9°9) (In 3 /81 o3eeAy
o O 66 - = on € - = ¥ on sl ey
o 61 oo1 orr - 06 w6 T 6s 18 % Eompoyonmy
S ©g0) 6 - P on ©ro) - 0 € ®y 6 AD
aN 8/8M 0°1
(12°0) 1) — e1°0 (08°0) 01 — cero (£¢°0) (68°0) 8/81 CELACING
R T on - 680) R ©80) 860) sl e
o oz ozl 6 - % oL osT - o 9 % Eompoyonmy
T on e - T cn - AR we 6n 6 AD
daN daN /81 170
(6£0°0) (L1°0) — (21°0) (160°0) — 01°0 (L10°0) (6L0°0) 3 /81 ageIoAy
— (61°0) ¥1°0) — — (€1°0) (@1°0) — — (1°0) (€1°0) 8,81 HIBI]
LLdd IdL 14L (Lda+Lldl  Ldd IdL 145 (Lda+Lldl  ,1dd IdL 145

UOTIBJIJUSDUO0D SUI}IOS

wred paseq-[10

SAISOUPR POSB(—Io)BAN aMmxa],

AJOYRIOQR[ JNO Ul paunseawl o[dweg yors Ul spunodwo)) Uurjouedi() Jo sjuajuo)) ] °|qe]



FREM S OF RS ITEYUE IZ B D Y BlE S TPT D45 fiF

ROEFIES DWW, ZOIEDORETIE 0.75~
7.8 %720 BIF/E NGOz, TPTIZERITH CVIE
1. 1.0 pg/g DREHERLEL T 13 % Lo 7-MliE, W Th
DR 0.35~9.9% 720 BAF GG DT,

WIZ, TBT ZE B LT-H5H (Table 1) A58 ik
H15(0.1 ug/g) T 0.079 ug/g K &M 7228, FRAm i
DE & (0.12pg/g) LI T 5L LD D 66 %o b
7o Tz, AR M B R (0.1 pg/g) @ TBT (X 0.17
ug/g M S AV7= A3, BOAn il o0 E EAif (0.14 pg/g) Lk
9 5L 120 %ITFY LIz, TBT TIEARSHIEEZ A
TREIYLET 66-120 % fFHiL, BBTR BRI/ T
EHZELARERLI,

ZFDO—FHT, TPTSHTUIZ ERE DL, Table 112
T LT, AKPEREE ANIECAT BT OB R TTFE
R (83~92%) fERAfZ R L7203, fliERL 3 L ONH
PEREFCITECARATIC R TRE B Lz, Ml LA,
O TPT & A BIXEARTOEE DL 0.017 pg/e
(17%) ~5.6 ug/g (67%) LZE LA L, MPEEECE
BOAR R DM E L~ 19~26 Y% b RELWD Lz, BT
LSO E DRERITH | MHERL T 36 JONHIE S B o
TPT &A EAMESHESNDRE R L7, MPT T,
ESZEADDRUBI ORI, 5 7 H o Tt adT
IRl 2B, TPT DR RIS NDRE ReL7p o7,

2) o4 — rEYRE

R O M B R TPT B EE 2N, 3RO AT
AR LI LA~ RIF AR T 2B 23 A b AL, FFiC
PR CEE RN D, DT ERIETR 0P as —h
W OZEENZ DNV TIHNTZ[13], YFTDT —HITDWN
T, RERIERFEOY 27 — M & TeBT-d,s DT
Hibizxt AR R oENL O mEE L O e — ]
B E RO 72, IEREHIRBRIER O 0 &I
WTHHTRRFILIZZ 800, Bo 7z [EI L 2 LT
B K 100 % [ RICHIEL , s —bEl R %z R o
720 TOFER, TBT 1ZEDREHZOWTE 92~106%
DAL R TIH -T2, £z, TPT 1L, MHERLL TIX 76~
80 % . KMEBEEHITIZ 90~97 %, HEEEICIE 108
~120 %z~ L72[13], Wb RERE D 2 Y %51
i 9% L CHE s — el 40 % 2L E[16]4 2
U7LTHEY, BRI CE-IE AR LT,

N =8

1) TPTO R fEEMDIRE

TPT 1%, S840, AL IR E DR B 58 — Ik
EREASOBBI I Thx Iz 7 == (b[17,
18JICL > TDPTIZHfREIL, EBICHT ==L L TE/
7 2=V (MPT) ~ESRENDZENHESI TV
[12, 19], ZZC, B AT~ TPT R EMES TS
Tt B B B KON BT W T T RF e L
72 TPT BELUNTBT 7217 T2, DI O H S E

7217

MINZHONWTHE=Z—LT-E 25, SRHERL I 2 SR
R 15.71 53107 == /L85 (DPT) DY — 7 RN FAE I
HE7=[13] (Fig 1), — 77, iR S [FERIZ TPT ©
SIFRDVRBE VIR B BIX, DPT 13 HEn7e
Molz, ZHUE, T BSB89 I Il Bk Tl
TFVHEMRICRI S U BTN T WS D REREFT-
TERY, OO & DPT IS U7 R E ST
LEZBND, Fo MPT IZOW T, fkMERL D 1.0,
10 pg/g DFREDO T T, AMEREFAID 10 ug/g DFlEH
DIFITDHIE 23T, OV — I N HERIIIZA,
RSN — 213/ haL ZMEEE 2 b,

TBT
T

[

2

2

4

< |TBT-dy DPT

\1 TeBT-dsg TPT-dix
(min)

Fig1 GC-MS chromatogram obtained from the textile

(added amount: 10 p g/g of TPT and TBT)

TBT : tributyltin (m/z 263, 261), TPT : triphenyltin (m/z 351, 349),
DPT : diphenyltin (m/z 303, 301), TBT-dy; (m/z 318, 316),
TPT-d ;5 (m/z 366, 364), TeBT-dy; : tetrabutyltin —dy7 (m/z 318, 316)

2) HHEPOTPTHEYDE EHIETHE

FAMERL 55 DPT MRS NI 2 b, T3 T
kO DPT &4 B4 RIS A O TeBT-d,, &
NEBIEHEL LT 0.02—2.0 ug/mL O 4 JSRRBERR A VERL
LE & L7z, DPT OE mih R LB E AT RF D TPT &
BB 5FDE S % Table 11RUT-, FDFEHR,
HRAHERLAL (0.1 pg/g) TIEL TPTIXD L, 201 L
IZDPT ELTRtHES AT &, EHIZ 1.0 8L TN 10 ug/g
DFEDS DPT I, ZNEN 0.35 BED 2.4 pg/g 1
HEN, 7 == /L3t A TWBZENRHSNI 2T,
F72 KPEREERN D 1.0, 10 pg/g DFESE DPT 13,
TNEN0.13 BL0.57ug/g &gz,

ZZ T MPTIZOWCIEZDIFEERD TN THD
ZEMBIEMTCELLDOLL T, RSN DPT BL W
TPT ZZFNEFN 1 g U7ZVDENITHEL THHE
FL. TOBAFRARFO TPT B2 REEIZHEL TR
To R R U7, MHE R T B L OVK M2 A O DPT
& TPT OAEFHEIX, ZNENEATFED TPT 0D 84~
130 % B L UN8I~110 % L7220, LD TPT EITIFIE—
KL= (Table 1), ZOZLIZEY, TV Ry TART
FHN T e B 38 KOV BE 25 B o0 TPT Bod Kiig
72 DIRRE DS, TPT DT ==V 3 ##IZ 8% DPT @
AR THHZENE B TET,
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FESZETF D & 72> TRFE LT TPT B8LONTBT 24
TERERIE DB Y ARG 92725 | B Shuio i
fhy AHEEERE A L OV S B TPT B8 L OV TBT 2 BE
FREE (0.1, 1.0, 10 pg/g) & el —7lklE | ML &
e 6 BTN DoTv Ry T AR EfS -
[13], MArDfE S L, TBT IXEEENEL D 66-120 % TF
BORBIFICONTTHIEN TN, RS o
TPT T, ENLAEIF CHIE SR B IR R s
NofEREI -T2, ZOMMITMOBITHIRIL Th-o
720 MFTT, TPT X O TBT LIS OGS LAz DU
TE=Z— L7 R e R s JOUK A Al I
DPT B L&D MPT D IEFEZ R LT, £Z T,
DPTIZDOWCEREZTTV, RIHEN/ZDPT B LU TPT
EENFN g U700V BITHE L THHAEL.
O EEFATRED TPT B [FERICHE L TR R
U7z, ZORER, MEILFE LTz, ZOZEDD
TULRue T ANCH LIV TPT REDIK 723, TPT
DT == Vo3l 5D DPT DAL ThHH L% E B
IR DI ENTET, 72720, mPEEE 5L DPT
DRRHSIT | =F NV FHEBALRTOT Y I TV 77 WAL
BIC DPT W AESNTZT2d B bV, FRER
BB, RE %, NI T 22 ENEELL,
DPT 23 H S HBRICIE TPT AMiE S TV D ATRENE
EEETHNENHHLO L b,

#EE B TPT fEO FTRENMEIZ SV TTHRA
TelZE R LT RO SLAN R AP IERT o B I (5 1
£ EHE CHERICER#OELET

SE X
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