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Abstract

This study is to evaluate the analytic method of organotin compounds
in household materials by gas chromatography with pulsed flame
photometric detector or flame photometric detector. The organotin
compounds test in this stusy are tripropyltin, tributyltin and triphenyltin. |

In the pretreatment procedure, the sample was extracted with
acidified methanol. The buffer solution was added to adjust the pH value
of water. Dichloromethane was then added to extract the organotin
compounds. Hexane was used as the exchanged solvent for futhur
dervation with propyl magnesium bromide. The recoveries were above

80% for diamper and painter samples.
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WERR o MBEZRALASE RGO NEE 1950 ERBFRLY
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S EIE 0 RARMIBREM A BEE DA AT - HiEER
T AR AW RBRA AR TR H RIS WERE R T -
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AGARARBW_TRGHSTHRSG - BRABRAATHMRHILS
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2.1 5# F i E AR

211 M EARB

AR~ RRETFVEBENERRY - BT RAXAH
MAEEE > BRI EREH T iERsEz(8] - AAA
MERARFTROTR > EHEFXEALSEERMBENE DT OB
B o HNEBBRARSTUEFHER  BESLE8 % 8RR
so(surrogate) T AR HEME A NZE L - UAMBE N RETEIFERF
BWEMNBRBHE LA T ERHAERER - THARARE S K
H AR R BEPD) - FPD 483 5 A 88 b 48 K F HRIB 18 0L T334
FRE LSRR » RIFAE I R HTUF BN > 7
BHGARIEAABR « 1993 £ Amirav F ABRR &S X KM % E 1E
7] 8 (PFPD)[10,11} - #2 FPD R R} &4 & KR 24 ey b » M 2 X
Wi 7 (pulse) 25 K &9 7 & 4T E B > M B H 568U & (sensitivity)Fo 3£ 45
1k (selectivity)sx FPD & » E 528 th FPD % -

&3 22 71 47 38 B 608 T 614 B 55 (AED) 81 25 91 2 A 2 D
R B[12,13] ) AEFEREAFTABELERREEF M EHFHEER -
BREBEABCALERT, - AERTERBFLRABTEHE S Y
AEALHBABANE[N415] ETUEHGBIHERNE TSR
o AMEAEMARBOBRALERLTTE -

A RARB A BT B R A B AN LR B AR



{e 44 o B bb BN A R K EATHT AL - BEFATREN SRS
BAHELH PO RARRNIAERBENARSARBEERR
F 4 4 3% 48 R B (LC-ICPAES) L &k B 184 T & H R (LC-ICPMS) &
FosagE(l6)7] SEEAERESIREBATRAMBRE -
HAFLBNFAARRERBHBERFBAEMG  BArREUpENE
BHEERGERSOTRRERLZHBH - HER - MAFOAILU
GC-ICPMS 478 & [28-29] - AEAE 4 442 F (speciation) & R & 2 > &
ADERZHEE -



2.1.2 AU R 32 4

WAL RIS HAABRARBENRAE - AsbdfTik
HAKGPACBRRTHIARAEELRE - —Hs > ZHURRT
F ARG PR R 8 RS R T A5 RS R AR B R X

(1) JeAm bt B Al

5 A I AR B AT R AT AL 0 AR R B
FETRERDERBIGRE o BbdEiRt 64 HIEH o hexane
[18], benzene [19], toluene [20] % dichloromethane [21 184 # /& 4%
ARG EE - Rice % AL hexane 2 oh B K ERGERERE R
$ot 48 185 0 pAF TBT #4 Bl £ 4 92~106% [18] o % i 45X 3F
MEBERETERS=ZTRGA =R ASH T ERAR  #H2
PR MG IL S ERFEARML » Bb¥Hde tropolone A{Eik
BIWl# o 4o Zhang EAEMET » LH i 0.5% tropolone &
hexane 7547 B - Ai4Fey TBT ik 4 85417% [22] > DBT
EIHCEA 66531 % ¢ DBT éyelec 24485 - 2% MBT &
SRR o Sy R R TR AR B BT A B KR R R AT
FEHR o 4o Tsuda FAM 5 mL 898 BasE.4 S0 mL hexane 47
30 paEey FR > RAERBUBEET > LFREHDRE > 22
PRAT 65 B BURAD R AR B 69474 16 » B bzt NaBH, i
AL (23] 0 48R R AT A AL s B A0 R o B AR B AR
AT EMATFERE > B ARRBE Y AL o b BUBAAR
RIBATITAAL BRI AEREHNERGEBALERTRBRE » F
ER T ARG TRNE & TATRIEME BN
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(2) Aibk 75 B

BN EREEREYH TBT A ERLR > H LM RLN
KoM A B M & R HUEE] © 4o butanol [24] ~ B£4b#g methanol [25]&%
acetic acid [26]1% - T 5Bl R 460 £ R E RGBT R > JF
FESTHIE AR T ARBRAERENE 1 AL

HANBRAFXBRE > - AREHAKIHAE - KI5
NaBH; # NaBEt, £4747 41t oM LB AT EB EILE R
PAS AR F BITHT AR -

AR P EZEERNRBETITACRE  FRERA
= B, RARMABRABMN, BERETHEDLE - F _i84F
R EE RN AR A RGTERBBERS, R HERAFHR
J}E .

MEAEHRSTORRY S —HRERNRATHS P Y
T RE A& GCFPD #4748 - BEH MG FAERGIE
hEARBCHERE - AL EEREFEEETFLAOTH
R XAk B P A AR AR B AL BB SR TR[2T] ©
REMNFALEYBEREEHHBRR28] BEEEREBERR
ko A RBEHHER

10
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HRARSEITARGIHGARLER % R[6-8] » YagiF Ast#
HBeH TR RGETRL - £70 °Ciﬁﬁ%@:‘ﬁi¥-ﬁi s At el &
£ 95% - Yamada EAB DM UARANEEF XALHERD - bk

MASE RN T ALY - BARA RSO TRESE 85%
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3.1

F=F ERF*

ERHRASB

ARRAEAGRILE 31 A7 - IERHRARBERER

BE-FRAARIFEIM) koK o Rk AN IS M &gt - TP
PR R by sE 3 R il B Pyrex A #& o

3.2.

FTACRBAMIRAMAZ RN LR LEX - BUERFR(L
FEFAEER A Ad g T KR I 4092, IR B A
BRI ERA M A

2 & e

AFE L Varian GC3800 &4 PFPD /B4 EM -~ 28 #
£, Varian autosampler 8200 # 47 B $)#k L a4 > AAE A M F R
(Column) & QUADREX 007 OV-1701 » K& & 30 M > N 4&
0.32mm > R 025 ym» thté@fﬁ-i’i(constant pressure)iE 7 o8¢ o B
WAREFIF R 2 dbbh > A FE TR E L GCEPD 14 %36 >
EFR T R GC/FPD #4758 A THRRFZ M 2R - i
&5 GC/FPD 2 HP 5980 series Il » £ BB ERT - ZEH 15
fFRIFI & 3
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1 ARSEAHRIRHER QER

%% R
L% F &
ACROS
Tripropyltin trichloride (TPrT) | CH3(CH:);SnCl; 97%
Triphenyltin dichloride [CH3(CH;)3]2SnCl; |Fluka 98%
(TPTCl) |
Tributyltin chloride [CH;(CH,);)5SnCl  |Chem service 99%
TBTCI)
Tetrabutyltin {CH;3(CH,);]45n Aldrich Chem 93%
(TEBT)
Hexane Mallinckrodt ’
CH;(CH,)4CH; AR
Tedia
Dichloromethane CH,Cly ACS
TCI( R %16 5k) :
Propylmagnesium bromide C;H;MgBr 120Min
HF
Sulfuric acid
H>S0, Fisher scientific Trace
metal
iSodum sulfate anhydrous Na,80,4 MERCK GR
AR(REA) N, £ LY
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#& 2 Varian 3800 GC/PFPD &5 & #rést+

WEEH
EHOBE 280 °C
AT, (a) 1R 4 &4 splitless # KX

splitless: 2 min

split ratio: 1:30 ( after 2 min)
(b) FHiREARE & split K

split ratio: 1:30

BIRAR MEE AR (ELAT)

#iR(BA head pressure &7~) 10 psi

B AE At 50 C (3 min) —(25 C/min)— 150 °C
— (15 ‘C/min) — 270 °C .(4 min)
18 8] £ (PFPD)
-z 310 C
E&R 1 Rk 18 mL/min
H A 16 mL/min
B2 14 mL/min
%ﬂ“)ufﬁﬁ H%’F&ﬂﬁéf&: 3 msec

FAfaF ) 4 msec
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# 3 HP 5890 sertes Il GC/FPD &9 /& #7 54+

HEFR
A ORE 280 °C
E& K (a) fRIR AR E 4 splitless #2,
splitless: 2 min
split ratio: 1:30 ( after 2 min)
(b) SiREmE L split BK
split ratio: 1:30
R A FAE A (B L)
ik 3 min/raL.
Fris A% 50 C (3 min) —(25 C/min)— 150 C(5
min)— (10 C/min) — 270 C (5 min)
18 38} % (FPD)
R 310 °C
E R 40 mL/min
R 120 mL/min
)RR A&
AR 15 mL/min
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33 KmHFxk

K% Yamada 895750 B AR AT 45 5(4 B SUBA
£ RS E R G BR BRSNS 08 S A% 8 = T R (tributyltin,
TBT), = A X4 (trpropyitin, TPrT) 4 = X 3 45(triphenyltin, TPT) & % >
kAl A T |

(a) HBHER

ERE LR T EAREREAR BAXRI X ELE S

(0@&&%7

R— L&A AR B MRS - U5 0.05%HC o Faziaki
65 CATEAR 30 54% - WAHKLBUEHIR » Aun S0mL &
phosphate-citrate 4 #7%%&(pH =2.0) £ 100 mL &7k = HX 20
mL 8 RPIREBITER 3 R - LMEKFAEMLKELXRELE -

(i) RdEH

M20mL FaEis 1mLHCl wZ 1giiad > B384
A 25mL &y phosphate-citrate 4 #7587 ( pH=2.0)4 50 mL &

K> iﬁi&ﬁiﬁ%iﬁﬁb{ LR GE G SR R KRS A A -
AR 0mL =R FREBTERIR c WEERRLEREFEH -

(b) #7441k

16



R ImL ETHWALMAHERY » HoN ImL2M A
AR EATHT AL - 10 5% MmN 3mLOSM FHEER
R SR ERAERE > EAETHEBITERABR - WEETD
5 B BUR fo A\ S KB EE SRR K 4%, o Nl & Tetrabutyltint 2 M 4%
4 REE 1mL-

(c) BRBRZE

4% b iR 5 AGC/PFPD % GC/FPD & » pAB 350 Bk ik

e

&

el

EMESUGEARLYTRE DAL BAESRSEEL
WA R - SIRELRZTHILEK Sugml F 200 ug/mL > 1K
REMEHILERK Olugml £ Sug/ml > HEH B8N T:

D BHEREHRES

#TPrTCL ~ TBTCIZ TPTClst hexane 2% #|&¢ 81000
mg/L (Sn)& 5 #5%& - ﬁlﬁﬁ‘ﬁ%‘ﬁ%@a{if‘ 1 mL hexane ¥ o
Zxhe Tetrabutyltin P AZ4( 50 ug/ml) 4% » BL L3k ik i 4748
Bl S Be it At ER R

I REERES

;I%TPrTCl ~TBTCLZ TPTCleX hexane A% #| &8 1000
mg/L (Sn)s 55K - BREHER 0.1ml » ZAI0ml &
BALA hexane BB EZ B A AH10 mg/Leg ¥ Bk - RREE
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P A 1 mL hexane F o Fihv Tetrabutyltin M42 4%
(1 ug/mL)i% » oA L34 74748 B B ey 7 £ bz LR

e

ko

(d) =ik &3

FBEAARGFRELARS T EFHERAFTXGFERA
Frade AT BATREBEAHHR -

(e) 48 B & & o f%

ARRE—FRAEZHE HAREIROEFFTLBHTAL
RBELE - Bt MO RTEREL  EAZRSERIR
EREEGAMN SR - Hataiae®R A) FAM 0995 1
EBERDVE S BRRRAE - mAeSB AL B FEGY
#i— RS RABFTRY - LB ERTAN0% - A8 1 69 &
WERE B84 BmEh Pyix s AtEAGEEE Y S
GR & ACS b HLBEMPAF LS » UEREAHE
SRR ARRNGBEN T CHRE  ELBHER - LA

BAZEREESN A TRELLEHMBRTY > Fikehipd
#2 i (deviation) o
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 BwWE ARARR

4-1 AR RZFHFHL

L AR k& L GC-PFPD B X250 #AS, AmFRE X
Wi FBRER FPD A x> AFRFEG GCFPD & 47 kit
f& o

PFPD H AR X ft{3416) FPD s R &4 7R Bl Kl R L 4k ¢
BB %)%Lxﬁaéi(pulse)%ﬁiéﬁﬁi’iiﬁﬁﬁ B mBE KR E
(sensitivity)Fu i 4% 14 (selectivity) . FPD 14 » F50E tk FPD 47 > £/ A
BT rAw B (DAL SED - ()2 K(ignite) » 3) 4 &
(propagate) » (4)# 4% (emit)

TERSWHABBEZR - ARALEENSHBEET T AHs
P ORI GIE R X3 - BSHE S M > B ER
HEMAM o —RTET > MEERRB IR T AN B B A S ed
MICE D (time delay), #4403k SR AR A + AMBE LI LSk
AOFTE 2 msec, HHdom - HRREEAE > MBHLHEE 4-6
msec 1 4 #ATILL K XK EL 10 msec o Akt PFPD +, R
RBEHLBRTEME  THHAGED R EN R EA TR LR
AEE T - |

1 (@ #2 (b) FAREARERBEEFHAFHER, B
Thit, EREGMBA 2 ms 0, A2 HHESNHT LB
i, EHNARGITAD R T, REEEROBRSERE [2EBR
HREEREKE 3ms B, BB GRERBNN, LERMERL
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B2 mE 3 () AR S0 ugml % Hh AR B R A B R
GC/FPD # GC/PFPD #1758t RATE - B TTURE, &
EWHFREGAL  GMSERBMHNARAAERUZAR, L2240
SRS BEMER 0 AMBE, FBRBT LA - KX
GC/FPD ity B » gk iMAEAA » Mmd GC/PFPD Fifet B 4@
Bl& LA % BT GOPFPD BT R A BRKMBAM TR - A H
GC/PFPD {2 % B B F(500 ug/mL)#h % B R (B 3 (2) » BF
B K AT RS BB T B AR R S - (RS

T GCFPD H¥EEABFHERE > ManNBRBEX  Hr8Bt e
HRHAGEN  REZEEY -

SRR AR OCEEABEGNLE  TEREARN
RRMBEBBERS, £ESMRE  BEAFERMABE  F58HH
REARRARIHSBERE - BATRAKAER > & TPT &
TeBT Ffa# AR Z B & 36 2548 £ RATEL -

#7 PFPD st FPD ey bR FIn & 12, ey F X AR
A& 01 ugml 8> EFBRGUAESEARATENLME > &
FTUA H R, PFPD 45 SIN #iR%E, BETH RSO EHE -

£ 4 AB=ZRAKEGST LA GC/PFPD 2 GC/FPD L&y 9ed
B oAMMASLE AAYS MR Eas BREREHM
GC/PFPD /I3 0.009 4, ## GC/FPD - 0.004 4 o # 5 [H %
LHEBGILEhG T  RET THRAKHE -

k5 BEEREE GCFPD 2 GC/PFPD 2684, LA M
SREREHAFARFHEMERG L amtgig s 0995 1
ko Bho ol 1 BRK(order) B EHF  BHZ BB E(CV%)

4
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4-2

i—f—.] )j\)‘jﬁ\ 10% °

HERAHER

Yamada B % & RBTRAEA PA RSO LT TR M nyg 2
$E e, BUARTRETEIRAREESERGSETH T
£ o BRAGEH MG ERF NN P o BRI B N
feeg FEEL 65 °C @A 30 448t RoRTREBAER, B8 E#HK
BEBSTAABOEEE - SRINE 6 FmwER 03 ugg &
200 pg/g > A BB AR B RETHME - BERTUE S > WK
E 8% b SRS RE > B BER GOFPD #4

HERXETABEMER -

LRSS P 30 ugg Bd e EER TPT &
IBT ¥FMEFNTRE > LR 3 SHAFHEERK - B
TPT &I £ R4 - BHHIEK - SRTILEERAE—5 TPT A=
18 2 3% X% K B4 > 4£ dichloromethane #5588 74 > Bk > 4
R EITERE  BREERH 10 484 TUFHFE LR o
RoBERBEERLEZES 290 °C, @ TPT 47448 Bes
Bt PFPD £ #A memory effect, {£4% Bl — 4% 5 Al 64 BRI R
o AR BHBERESY 310 T FFTRE RFHHRME -

HAMEBFHER

AHBRESA AL ERTIIES > YO REFEERT - &
£ 30% ~ S5% L EE o Fmil BE SR kR AT E% R RE
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% o E b EBCERATLER I N E TR RBERREATF N E
Bk MBEEERYERAEN > TFHBFEBTAHEYE -
&7 ASmRERER, H%4& GC/PFPD &t GCFPD L4 Hin
REFBHGEEE > HERTIE B A » AR EHQRET X -
MEBRRERMEREGRIE - TREHRBBAEFEA > RERZ
BABETUASIBER _ATREERDBE T DS -

4-4 FiEARER
ZBARITHNAELEF EMEZ HFEEMBRAZE r FEBRS FE
GRBIRRAAAEHBHAE  HRNAEFm T a0 IR EHRSET B

AP BMIRENE 8B 7T RO EHRTHE, $5e MDL Ha k-
10uglg 24 - MibRiksbey MDL Rlie 0.12 pglg A4 -

45 REBBIH

RFTEHZFRARMD KA I A DB RELS AL R
Wk 10 Bk 1 piF, HABRABRGNALT » AL SO EL 85%
AE - '
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(a)

g X

i , |

H | .

i i \ |

i A LA e I _ _

L T o
(b)
A
] L f
I |
' [ 1
. :l ] j M ‘I‘ \ji\ a— .-j \‘-—--—-——'—w—

Minutes

B 1 ZRARGITES (2ug/ml) £ 67T F) PFPD f# F 2 B 3%

(a) oven: 120 "C(3 min) — 10 ‘C/min — 280 °C ( 5 min)
PFPD : time delay = 2 ms, sampling time : 6 ms

(b) oven: 45 °C(3 min) — 25 C/min — 150 T — 10 C/min — 270 C (5 min)
PFPD : time delay = 3 ms, sampling time : 6 ms

#hoh R A 2 ug/mL '
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Minutes

FEH BT E R NIEH 2 GC/PFPD B E((a)EAE A& 500

ug/ml) + (b) R&A 5O ug/mL

oA e, =

=X
A

3 RATE
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£ 4 = H B4 M AN (TetraBT) 4 GC/PFPD 2 GC/FPD Ly

TEEE
# R jedd MEERY BEBE JREFYE BHEERZ
6% B (min) 741 (min) '
(min) (n=10)
GC/PFPD  TPIT 7.963 0.0046 7.959 0.0056
TBT 9.606 0.0089 9.586 0.0078
TetraBT 11,119 0.0030 11.103 0.0045
TPT 16.018 0.0080 15.988 0.0085
GC/FPD  TPIT 8.420 0.0020 8 421 0.0020
TBT 11.748 0.0033 11.737 0.0037
TetraBT 13320 0.0036 13.310 0.0032
TPT 24.024 0.0025 24.016 0.0024
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# 5 {£ PFPD £ 'FPD Z.fﬁ‘%.%?c

18370 % feoth RELEE REKFTENX SpbhAa AR T4 CV%

PFPD TPIT R E Y=0.869X+0.1547  [0.9986 5.1
TBT fRIRE Y=0.693X+0.0259 |0.9984 53
TPT R Y=0.734X-0.0537  |0.9975 9.6
TPrT %954 Y=0.0132X+0.0005 |0.9981 49
TBT BiRE Y=0.0157X-0.0024 |0.9986 5.3
TPT HIRE Y=0.0222X+0.0969 [0.9976 8.8

FPD TPT  RGE A Y=0.901X-0.0172  |0.9985 3.8
TBT =871-9:4 Y=0.713X+0.0425 [0.9978 39
TPT  (&AKE Y=0.712X-0.0037  |0.9971 6.4
TPT HIRE Y=0.0185x +0.0174 {0.9998 41,
TBT BEE Y=0.0178X-0.0143 [0.9981 42
TPT YV Y=0.017x-0.0241  |0.9986 73
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& 6 HAEMZ I ek % (n=3)

RERE HmE gy REKER ThHT TBT TPT
PFPD 0.3 & 01.1#33 94.7+23 972:24
| 3 1 86.5+1.4 99 2+1.8 939496

10 A, 100.8£2.2 03, 1+1.6 100.3+1.3

20 = 87.0:33 94.0:22  84.0459

200 5 08.4+43 97543  61.7465

FPD 20 5 89.0£55 950+42 86.0:1.9
200 % 1004276 102.127.3  54.1x7.2

£ 7 BB 2 G £ (0=3)

PERE SoSugs BESLHEST  TPT TBT TPT
PFPD 0S5 4, 782+121 76.0+52  93.7:838
2 45 932+46 895266 942489
20 5 91.5#433  R5.14£53  89.3+77 |

200 = 979+44 063+48 84.7+83

FPD 0.5 1&, 81.2+151 74.0+62  93.928.1

2 i 91.2+7.4 86.5+6.6 94.2+7.6

20 X 89.5+1.3  821+£53  863x14

200 5 98.5:6.4 943138 823181
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% 8 W AN ZH A RIEBR(0=T)

#—% SD ®E=:  SD Ftest MDL(ug/g)
(ne/s) (ng/g)
TPT 0095 0026 0088 0021 158 006
TBT 0.084 0.023 0091 0031 219 007
TPT 0.1 0035 0.012 0024 212 008

A ERAER 0.1 pug/o

£ 9 bz AR ABER0=T)

F—R SD Bk SD  F test MDL(ng/g)
(rg/e) __(ng/e)
TPrT 0.12 (0.036 .14 0.028 1.66 0.09
TBT 0.12 0.041 0.13 06029 199 0.10
TPT 0.13 0.045 0.11 0.038 140 0.12

RAEMRER 0.15 pg/g
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# 10 S AN AT HEHH0=3)

st BT REHA

FoBlE B E(%)

18
1 TPIT ND 188+3.1 941
TBT ND 178+£22 892
TPT ND  19.1+4.1 95.5
2 TB'T ND 196421 979
TBT ND 18833 942
TPT ND  189+4.1 94.5
3 TAT ND  192£35 961
TBT ND 187+13 892
TPT ND  202+39 101
* g 20 ug/g
F 11 iRz £ 458 E (0=3)
Fb&I RIEY RAHE HaBE i %)
yizt
1 TPIT ND  178+43 889
TBT ND 174437 871
TPT ND  193+£32 965
2 TPIT ND 169+31 845
TBT ND 17829  89.1
TPT ND  17.2+4.1 86.1
3 TPrT ND  182+35  96.1
TBT ND 184+13 892
TPT ND 17345 865

A imE: 20 pg/g
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4% 12 PFPD #1 FPD sy E& Az, w4 0.1 ug/ml &9 F H4h2 SN fALk
#

TrPT TBT TPT
PFPD 72 58 57
FPD 13 11 12
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£RFE &

%

B EEE, TUEFUTHER:

()L EEAL G FEEBATH BN S A S AT A BRGSO MER » ek
£ 80% UL - |

(2)TPT B ELBEREREANEARTHVERK -

(3)et GC/PFPD Fri3 ¢y BB s FHR- - ERTHEBKARERE
Ml o

@BTZMBMETHRSARE » HRBIFH K -

Frasl B Re VR ARER, FEE, RERFEAATRELAE

B - BIEAFFPHERLRLEE SR A IEUBERAE o LN
# [+]
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ZAFEEAR

GEER

FF WAL

I el FRESHAREBRZ T EADRE
L2 ERBERBTRBRZH K EHE
B BPusEFeRyk-

LR BB R ML S Sn 2HEEH
JE P AR ERE 2 AR B vl #| & - GC-PFPD
# GCMS REBERTUAEE - »T#
H2ZTHERBREFRE -

3. P11 R RZAMATAHAEERAUE
Ik e

LESMATAZBEY SO RESR
£ THERABEFHSHHCEVRAS
FHBERLDS KB XREA A
LC/MS REFTHEEZRFERY > A4
HBFEITAIL & MS BF WO
o EARBAF KRBT - ARAH
By ARE Y — BT &SR TE - KU
AR EHE M - GCFPD , GC/PFPD &
GOMS BABRTHY T & - BHHHARLE
EREARRBALOERASFAFRE
HHOERETREE - B 2 XL TG L
A5 SR Bo T 6 AT o

2.8 FPD & B8 M A4 - PFPD st
B & FE R - GCMS R A4 8% #
ShERAGBMRE  EFEEHLE K
URBEAFSEEAGEREFTHR>SBEHS - H
WA EERERY -

3RS RRRET  BRMHOCHFRES
FEZARIFER > #EB8HERER
—IEHRBFTE  oHUPZHEHAAR
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4. P13 5 RAHEERERPEXRAHR &F
SEAETARAEEEHEZ LM o
A E IR BREHLAERILE

BRBEALZTZAIERBME o

AR EHHEN R HFREHEETH
SRR TR
SERMEFAME aaemEEas 6C

L mBHNFECHE EE TR ARG ERS

ERARD - BB SR A K @ IEE
B2 A ERPFTANY -
E%%ﬁﬁ%%ﬁﬁ%%&%&%%%ﬂ
TAGAZEA) -

—
-
_.-—

CHEBRAEE 0 FASEARES RS
Kb A B A S0 B R o
ATt N HRE OG> RS i—
B RERF OGEN - B-RBESTE
GHMEBRE S RTHNEABE -

Mo BHEFEZEBETET7% 3R] A2 RS - N HHBEATA
TERMBERH  BMAERTIBRRT L] —ETEAL Y TR SNREELEES
5 |k R RAR&THBGORREMALT
5 AMANEELRARBERTARETH
PERATIRAE o
47 B SR AR

VMR B 23 0 B4 Yamada B EE R
7 ). AOAC» M %GMENSHAEY
Rt ARORERE  BREFED
B AR AE R EITRE
2ERIAAEAFERGEEWEZTHR
& - xiE
& (TPT) » = ¥ X £ ((CHsCsHy):Sn"
O ZEEGEF -EREIRR
#sE M1 443 CAS number, B 3t L4
LTI -
3RS AR B A RS -

= % # $5(Trpropyltin, TPrT) » =

Tritolyltin)

A R RBMR T AR A T S AT
Rt BAHEREA BRBHEER
BT o

TER#HE
L BB  BERIRT A LR

I. Yamada #8F R $ 4 10 a8 AL 5
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HeEREH S DT

L RMTREF ERBRT AT A A ANBRAUR
R

. PFPD 2 L& M? EHHABIHLTER
%57

B ek AT RABITEMLBE
19

CRFHEEREL  RAGBMILERAL
BRABHATHRE T BB RZH RS
SEILTCBMOE E AR T

AR MR P RERA R
BEBEFY  BEF 6 A HE#RG -6
AR PO ARG S ER_T RS =
AAGARAZAAGEHE - 4FRE 20
ng/g E 1700 pgfg -

2 ABRMEESLTURETGREHRE

()

Mo R HRVBEERFFTHER - B

CERAS T RLHFCEABRH - HR

WAEAEHAETMZERLRERT £ AR
BFRIE b o

. g E L GC/MS & GCFPD %

o BEZM GRS -

FTABRZEMMERT -

CBARBRSBRAELBNAEER - KiFE

ZHHEBBURELSELE  UREL RS
A7 R
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MPREFEER

compoumds * PFPD R FZHAMB TH AR
BIEH > BatEsihass -

2TPT 2@l %48 AF A#REME
B A E R WE AR E 2 TPeT ~ TPT » TBT
z Mk bP REMGMM 2 0 SRR
ek RRZ AR ? TR ?(MSDS) -
3.8 4.1 B4 8 ¥ 45— Peak A% » @ 4.2
X iy B4 7

4. 1S & TEBT £ F %% 2 :
SE AR T H B 24 F range A
20~1700pg/g » 58 XFR B AT 7 dof 3% —
BEEHDLT  HHRHG2ATSERHK
F ik v o

Z2A%AR A
TZA
LPFPD £ FPD 2z tb # - # & Bl AT EHIHHHEHILE -

2. AW - MSDS 3 Rk -

3.8k

4TeBT XA H AR AKRY - FEHAR
B RS G-th 1 B AR o

CHRoref 18- ATHALERTH > BBHA|
HAERGFAFZCHELRBEIARZ
B LFHBHATHSFTAES Y
b WEAHAGH B HRF Y
BB AF—HEHEREAS -

wn

#ZA

LE g s B E -
2HRBEEAAMZ SRM » e sz &
ﬁ °

3GC 2 &M TH#EEL  ARZABIET A
Mark-up flow 2 &85 384 - @ PFPD =
& 75 R

4 % #7 B (Chromatogram) = ## — 4% peak &
o L EBBART o
SHPORERNREFSmz2E 42
ORI FIH -

6EE XM ELERELERT 22 —

Lé%m%%

25RM EFXZE 543
EHFRELE -

3.PFPD 3# R % % make-up gas °

BATHAERA NS

4. o -
5. FRMH® -

6. L% -
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M
7.48 88 Z Toxiclogy data R 2Bz & 4{1E %
#E AT o ARHA -
BEMAMXELELRITEDZIEEE M
et T EARA > ABHBFADHRT
HGCz 4Rz 58WY -
9.4 Injection 7@ &£ FH memory
effects » 4} Injection type Z 3BH F A ©
10. TEERH
£~ & g2 precision data > BURIAA A
HTAERASHZHRAMERR -

. Toxiclogy data % B K4z MSDS, 4 H
THER-BRUASERBHAAIAETHE -

CERTABMERRFTARL i
WA BA RN S S K R
R LAE LT A Y RITIE - BAEHE]
CoR e 3 .

CAEBATGC gATREE o M EETER
TG itk RS memory effect, 12 %
TPT £PFPD ¥ > X @B KK R EH

~memory effect °

10. F R -

39




MAREFEIR

TEHEER

(—) FIEKLLEF PD K P F P DIEHSE
il BB ER A

(220 PASCRREIRE - FREA A2 RS AR
AE BATEARRC EE - fTE R ER

AR EATAREE T2 Matrix Z AT

YVERGE R » FERIARERR - 7 SRM
BLIES T R R A 2 RIS 45
TR B -

(Z) BWRAHE 2wl BES 4
oL » FUKAF—E > B—RE =T
WEEY - REL CY%FIRER -

(DEFIRSA, s5R% 12

QBRI EERT HEH, 3R p 10 - 4

BHEJTHICH R A7 5 matrix 3248 -

(3) &L -

s EE
(—) EFETYMET Florisil column Zffifk
TAF » BRABMERZERN - BEtins
(=) 43477 Triphenyltin BESR A% G 2EHY = 5
BER B - BT ERE 10 58 - B
Triphenyltin [0l R{FAR L. —EFE RTINS
EPEES

(1) # %+ oL florsil column #AT&AL&#L
RAE > RAHALGRREHDRFY
8% mERTAEMASH FPD & PFPD
AREemikAhuibdmas r Bk, 4
w florisil FHAER A2 - .

(2) Triphenyitin chloride % — & F M AL 44,
BiREn—RTkK  EFEYHERE
BUEF RS T A S AR o

REBES -

(—) BHERMSEASYHEEERE
® o ARES G RE ABR BRI
FENPREmET -

(=) FEBEEMD L - g BB gl
B 2E < FEB B RS TEAR PRSI A R - AR
BFHRE—NERHT » FEHETFEE -

(ZY EVEEZTFTHERER

(tailing) - fEZEEFIEMLIRA -

(M) FRMTAELZ R -~ BRI IE

R A B R B R FB RS -

(D) ARFAFYBHELEH LB
MAREAERGENNE  E2RBALMNE
RSB REES, RERAFRAP21
(TR

(3) R P2t

(A AP P RIS SR AR ET 5 30 Bk
I - ZB2HOCREZMNERE g A

AT AR AR R B R4, EIR R
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[ (A iR T -

FEARIE ~ o~ RS BIRSIREFILE| 5) smsimtEsmis -

Wyt - -
() ST AYY MSDS ERIRIES] |

K%E%E%] , jﬁﬁﬂ%gﬁ%ﬂ:%ﬂ&ﬂj@%’lﬁ ° (6) Ii}iﬁjﬁ%ﬁi{&éqﬁ, #ﬁﬁﬂMSDS
() WASREETEREIERED L1E -

TR (0m3)  BESRIES] - T

E a

(8) 3% F ¥ 7 £ H(retention time window)

() B S R o B ST B ﬁii%(tr‘iplicates measurement) .F W o
52 GREARTER AT R B AT @A TR 9) B E B — B F AN T
LIRS @ |

(JL) E&SREECEHBEERERA
HMENTERE -

AP -
ARTRE AR - TR
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Fik

(1) B Eac ek
(2) HikHE

(3) BHEL
(4) MSDS
(5) BLECHER SIS



"B EEREREGRE BT BiESE ik

HEIOIE 12 H31E B 11
HiBt : RS T ERE
SR A
SHEARNA | BRAT A
SRR INAS © (REAOME)
— R R BT
T HREARRES MR B
= R R e
T R R R R
GRS
| HERWEL  BEERERRT
B

STERTEL - SRR AR T L ERE
PRAERE



FHICEHE FARSGBOCSYRRA T E— AR I E/K
¥Rk (GC/FPD) $ A48 & 47 i/ Ba sy X Ko B 1R

%] 7% (GC/PFPD)

TEREI2FE A 8
BREMTR A
NIEA R000. 00C

-~ FIEHME

EHICEMEPRAR ST EREE K AN S B4R
ZFEER AR QPR ARRASHRAREE BRSNS RBES
A BATALRSBETRE  REXE > EAAMER/JOELEAR S
(GC / FPD) % f4a B4k / MR KM AEEA S (GC / PFPD) M4 445

4E -

— - #@HRE

(=) AFZBAAFRLCEHE > RER#E/ KiEEEMASE (GC/FPD)
BAAREHE /R X KIEEARE (GC/PFPD) n a8k & Sk M s i
THIAEYG ETEGAZEEAGOEMNERY 0.1 pg/g-

(=) ETRSHERTAZE-RERBRIEAEIZ BT ETFUR
Mo AFERBEBERZONEE  TARRBE - RELZSHE

R EBEFTHE - FTHEARBEN/TBETRER -

(2) AFRAF RN S BESLRATRERNARAF EBETEERL
FE TR (R R B BERIWESR) > UBRFE S Y
b T ERMAR THLHRERESZL - S EF AR EANEE
FIE§ 2041 B R HAERA L A5 R o 0 47 SRRl a4 -
HEAEARLEEER -

(W) AFERGEAHENASREBNLERFEEAAERALRY
THRT ' B W ABZASHAEGEE  BHAAEMFAFT L2 4
2 B

= Fi

(=) HEBm EA RE ABATES L AR 2R KB AEER (GC
/TPD) 14488 4 ik / Beth X, K I8 A A8 B (GC/PFPD) » 5 &4 T 19
HARK

(=)  Hrhaysta



R T

(=) AMEBEHR: BAHTRIEIFRI A/ FETAAER B2 Z XM RM
R AR R AR H R B 0 SLIEESTE - A E R - AR RS
Xte B ARE (GO / PFPD) S Xk B MRk (GC / FPD) - indkik/
MR BRAG TEANREOMA/ZRETH -

(=) RA#nBiyii:

. AR KBAEFEMEEKRBAEARNZAEL@mBH TR T U 14%
FAREXRR 86% —FR-HWERUTHABREANR 2B Linl
#30m(KA)x 0.32mm (PM42) (QUADREX 007 OV - 1701 > RTx~1701 -
XFE#RZ) > 0.25 pmpLE -

(=) mssd 40 om FTHEo-

(&) BEABR: 100 L

() HBEHEK

(£) RALE:RABEKE 99.99 % 1t

(AN) B+ 250 ml

() RBIEBE AN -

(+) =wadsdhis s 26 K€% -

(+—) RF oW RPTHAEEL 0. Ing ARER Lm Kk FTH#£EL 0.0l g

# o

A~ R A

()R RAFEAARBLAALRBRABER - X EHALBEBRRE
MEERRNLARALTRBAMEREE > FREEIWERGRERE -

(Z)FEHRGRBK  FEPRAGRLERBZRABK - AHERBMAFF
B REBAFT EFPHMNDZARNER - WERBATHRE R KEGY
450 REMBRMER KT ARSI TG > AR Tha kYU AANERE
E S E VRS P

(Z)E#
. —AFE RERKELRD -
2. E BERAFARSD -

(vma) B KBy

(&) % :

(%) BRES/ARAE BE 2 600k
1.43 g Na2llPO4 , 17.3 g #F# 8k 5.0 g NaCl &% 800 mL &+,
HCl A% pll 4% 2.0, Ak E 1000 ol o

() BHARH: 2 M 2 LAAE, HJARHATKSRE EASAETES
HABE S8 A - |



(AN wEREBERZN
FAC=ZREG(TPrTCL), RAL=ZT AL (TBICL) & fAL=%4% (TPICL)
= 96 0B AMGBERAAN 0ol TEMMELLA 1000 ug /mL (24 Sn
W) ABEER > AR 1ol RETKESEE 100 yg /ol AFEER -
B SR mERSRB A LA RECELES 1 ol -
() "R R _
TR RO THGEELENECHEPA 1000ug / oL FEE
WER BB REA Oug/al - BEEREL  HEEES |
tg / mloe

N~ REEAAS

(=) 8EF: BREGHE - THH LI ABABREBEE MR ENY
BAGLFLE -
(=) Kbtk BREGBE - BOAFHEARSLFLE -
() BEERBEAE HHE 4 RRERER LI PNERAAE » &
£ 14 RNZRDH ©

t -~ 55

(—) thon 3R
1.(a) #AEA
BR— L E SR B s R 24 0. 05% HCL 8 F BRI 65 Cit
TR 30 54k - WEZIAE M - ;oA 50 ul 4 phosphate—citrate BETE
#&(pll =2.0) 2 100 Ll #54& - H 2 20 L BRTFREITER 3 R ik
BB KRB RERS - 2 & BRIV LAY FRERATFTHREZER
BRI BRED 5 448, MRS HTUE o
(b) kb
AM20ol FaER 1oL HCL v & 1 gi#tand » ZHIERE A 250l &
phosphate-citrate & #%% ( pi=2.0)£t 50 mL &7k - IR ARE A 0 AL
RBBTFEAUABR KSR - B 200l M RTHRETERI R -
WEEBGRERE R -
Eﬁ:%&%ﬁiiiﬁﬁ’%ﬁ%;i?ﬁﬁﬁﬁﬁﬁmﬁii¢5%ﬁ,m
REFeHEIHE -
Zﬁﬁmﬁﬁﬁﬁﬁﬁﬁﬁiﬁﬂﬁﬁiﬁﬁaﬁwxnmiaﬁﬁﬂ’i%
Z 10 ol 4 &4 5k -
(=) #7144t (FareEE?)
PNEECTHEBRBZHIN 10mL ehaimd, oAl Sk
A 2ol PRSI 5 ML ERAS o o 3ol 0.5 M BiAE RIS



SHARAMNEA > B2 10 oL ECEEAERBR - KEESRERRAA
BRSNS K, Al E Tetrabutyltin 42 /424 » xR E 1 ol -
(=) RAEWHRESE

I. RAAEEH*E / X XBAEMRE (GC / PFPD) :

EANTEE 1280 C

AsAFX (1) ZREEE: 5 pg/ml £ 200 pg/ml

SimAE RS gtk 1:30
(2) BB ESE: 0.1 pgml £ 5 pg /al
Ao im X iER (2 o)
#5858 ° 3 min
frmiE 25 C/ win
B-PEE&SE 1150 C
ForEEgE: 15 C/ nin
¥R R 270 °C
BoRHRAEEE 14 min
R BiEE 310 C
WAAY AAHER 2 -3 0l / min
#$Heh A 5 AFE 16 oL / win
2R K%k 18 mL / min
THR2HK%k 14 ol / min
2. fA8RAE / KIBHEMBEE (GC / FPD) A BEHE ARBWE /
Bty X, Kt B 833k (GC / PFPD) BB 8ok 44k F :
HRBBE 300 °C
AR AAMR 15 ~ 20 nl / min
#Heh AP &% 100 oL / min
®&H& 100 ol / min

3. MR ER  ARERRESHYE BB REEE S -
(w) MmERHE

L SR EREEZMBBEREERTERGE AL TRAERLZVEHER
FIREZREZR EVR P2 AN RGEEE AR E Bt
RREBEZBERBEEREEEZ ERUT

2. AXSEXA/BHHA UMEEHB  HoEH -8B (1~ 2 ¢l)
RES 1 pg/ ol AL RACZ TAG AT 2 R H 3% A S 4 &2 B —(FPD)
B# B (a) ZB— (PFPD) BZ# @ (b) st -

3. HHEEBELKELLT I AREA—LBHA (1~ 2 L) #1444
ZHRBER  EKRERERH (REHE) HErGmaH (RHE) > Sis
RREBEH (RFE) — #4LRCZTRAYGEASTZH TS -

4, WMERZER  BHRZAED URBARZEBLELEUBETLERN



ZREREBBRER ARz R2GM (RGE) ARIL EHAZRFOH
(XBE) 224 ¢ 20 %6 ash AIERLESBENLUBEMIR -

5. RESEAMZEE  Hod 0 EERIBEIATERE2EBRYEN
BEg Rz Rtas (RHE) ARG LAz RE M (XHE) £
Bar 15 % b MEEHALEIRINEUMRES -

(£) XBAZBHHEIFBRELTELRCA®RSZEWE (PFPD B
B— FPDike @) » HEAE ML HEARGZEE -
A~HBRRHE

S IRz kol (XHE) BF RS IR ILKRFAAEAR
HORE A(ng / ol) v RTFAFEBRBZIRE
A(mg | LYxV(mL)
wig)

Clugl/g)=

C HSBRE
A BREGAESARMZRE -
Vi mm e s (al)
W: BmRmBEe (g)
L EmmEfsk (5484888 5% NIEA M102 - 00T)
2. BAMGELAGEZEN SHEZTAGZER THEUZTRALY

3. mIFKZ R MAANERN 0.995 ¢
s BHEH

(=) $ERFBRATHBATHIT TN - REAXHFRHRRESLU4
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Small-Scale Survey of Organotin Compounds

in Household Commodities

L
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Aichi Prefectural Institute of Public Health, Nagare 7-6, Tsuji-machi, Kita-ku, Nagoya 462, Japan

Kazunart Aoxa, Mecuvt Furaya, and Cyikarmo TERsO

Aichi Prefectural Government, Department of Health, San-no-maru 3-1-2, Naka-ku, Nagoya 460-01, Japan

Ninety-five commercially available items were ana-
lyzed for a small-scale survey of organotin com-
pounds (OTCs) in household commodities such as
textile products, shoe polish, adhesives, paint, and
wax. Neither tributyltin nor triphenyltin species wers
tound in any items; howevex, di- and trioctyitin andfor
dibutyitin species (DOT, TOT, and DBT, respectively)
were detected in 15 ‘tems; DOT was found in 14
items, TOT in 5 items, and DBT in 4 items. DOT was
found in 2 diaper covers at about 0.1%. Detection
frequencies of OTC were 6/10 for diaper covers,
310 for bibs, 2/10 for sanitary panties, 1/5 for outer-
garments, 1/5 for stockings, 1/5 for socks, and 1/10
for shoe polish,

(TBT}) and triphenyltin (TPT) compounds are gener-

- aily formulated R,SnX, _, (R = aryl, alkyl, and alicyc-

lic chains; X = inorganic or orzanic anionic substituents; and n

= r_!umber of substituems). The concentration and/or accurmu-

lation of TBTs and TPTs in the aquatic énvironment and marine
products have raised new poilution issues.

. O rganolin compounds (OTCs) represented by tributyltin

————

Receiv o Neceniber 23, 1991, Aceepied June 26, 1992,

TBTs and TPTs were used as biocides and fungicides for
household commodities becanse of their strong biocidal activ-
ities. However, they were banned in 1979-19801in Japan by the
Law for the Control of Household Products Containing Harm-
ful Substances (I) because of their strong skin-stimulating ac-
tivities and intense toxicities. Housghold products designated
under the Law are textile products, adhesives, paint, wax, and
shoe polish. We have been inspecting both compounds in
household commodities to protect consumer safety Recently.
we found 2 kinds of OTCs different from TBTs and TPTs in
diaper covers by using a flame photometrie detection/zas chre-
matography (FPD/GCy method after conversion of OTC 10
tetra-substituted derivatives with propyl magnesium bromide.
Products were identified as di- and tri-n-octyltin (DOT and
TOT, respectively) compounds by mass spectrometry (MS)
(2). On the basis of these findings, public health agencies must
survey the species of OTC <ontained in houschold commodi-
ties.

METHOD

Apparatus

(a) FPD/GC  oystem—GC-BA  gas  chromatograph .
(Shimudz_u Co., Ltd, Kyoto, Jupan) equipped with an FPD sys-



tem operated in the tin mode {fiiter for 610 am) and Shimadzu
C-R1B chromatopac using a megabaore column DB-17, 15 m x
0.53 mm id (J & W Scientific, Inc., Folsom, CA 95630). Tem-
p'.rarun::, column oven, programmed from 80°C 10 230°C at

3°C/min: injection port and detector, 270°C. Gas flow rates;
nitrogen (carrier gas), 20 mL/min; hydrogen, 0.5 kclcm air,
0.7 kg/cmz.

(b) GC/MS system.—Hewlett Packard GC 5890 series I
and JEOL JMS-AX505W (JEOL, Tokyo, Japan) operated in
the electron impact mode at an fonization voltage of 70 eV and
an ionization current of 300 pA. The column, programmed
oven temperature, and injection port temperature were the
sarne as for FPD/GC system. Separator and ion source temper-
atures: 250°C. Carrier gas: Helium, 20 m{/min.

Reagents

All chemicals were analytical grade unless otherwise stated.

Qrganic solvents were pesticide grade. Delomzed and distilled
H;O was used throughout.

(a) OTCs~—Tri-n-butyltin chlodde (TBTC). tiphenyltin
chloride (TPTC), di-a-butyltin dichloride (DBTD), di-n-oc-
tyltin oxide (Tokyo Kasei Kogyo Co., Lid, Tokyo, Japan).
Diphenyltin dichloride (DPTD) (Aldrich Chemical Co., Mil-
watkee, WI 53201). Tri-n-octyltin chloride (TOTC) (Fluka
Chemie AG, Buchs, Switzerland), Convert di-n-octyltin oxide
to dichloride form (DOTD) according to the official method (1)
before use. Purify DOTD on 10% hydrated alumina column by
the method reported previously (2).

(b) n-Propyl magnesium bromide* " (PMB).—Approxi-
mately 2M PMB in tetrahydrofuran (Tokyo Kasei Kogyo
Co., Lid). "g
(¢) Phosphate—citrate buffer.—Dissolve 1'71-3- Na;SOy
12H-0, 17.3 g citric acid, and 5.0 g NaClin 800 mL H,0. Ad-
just pH to 2. 0 with 1M HCl Makc up cxacdy 1000 mbL
with H.O. R

Samples

Ninety-five household commodities examined in this study
were purchased, 2 items or less per manufacturer, at retail
stores in Aichi Prefecture in 1990-1992. Each item was desig-
nated under the Law (1). Details of household commodities
were as follows: 10 diapers, 10 diaper covers, 10 bibs, 10 san-
itary panties, 10 pairs of underwear, § pairs of socks, 5 pairs of
gloves, 5 outergarments, 5 stockings, 10 shoe po]lshes. 5 adhe-
sives, 5 paints, and 5 waxes.

Jj-._. -
Extraction )

_ A synopsis of sample preparation is prov-ide:‘i‘ here because
of minute mention in the literature (1, 3,4).

(@) Textile products.—Add 75 mlL MeOH containing

0.05% HCl to 1 g sample, and reflux 30 min at 70°C. Add
30 mL phosphate—citrate buffer and 100 mi H,O to the filtrate.
Extract with 30 mL CH,Cl, twice. Evaporatc to dryness after
drying over anhydrous Na,S0,.

(b) Water soluble paint, adhesive, etc. —-—-Add 20 mL
MeOH and | mL HCl to 1 g sample, successively, and shake

FPD response

L 1. l 1 l 1 I )
Q 10 20 30
~Retention time(min)

Figure 1. Typical FPD/gas chromatograrr{ of standard

propylated organotin compounds: a, 4.0 ng
dipropyl-DBT; b, 5.0 ng propyl-TET; ¢, 11.0 ng
dipropyl-DOT; d, 15.0 ng dipropyl-DPT; e, 16.0 ng
propyl-TOT; f, 18.0 ng propyl-TPT.

vigorously. Add 25 ml phosphate~citrate buffer and 50 mL
H,0 to the filtrate. Extract with 30 mL CH,CI; twice, and
evaporate to dryness.

(c) Lipo-soluble shoe polish, wax, etc—Add 2 mL MeOH,
50 mL 3M HC), and 10 g NaClto 1 g sample, successively, and -
homogenize. Extract with 100 mL. n—hexane—cthyl ether (4 +
6) twice. Wash combined organic phase with 50 mL H,0.
Evaporate to dryness.

Furification

Purify crude extract on a Florisil column (Florisii PR3 g, 3
x 1.5 cm id) eluted with 40 mL ethyl ether and then 40 mL
ethyl ether—acetic acid (99 + 1). Keep the later fraction and
evaporate to dryness. '

- Propylation

Dissolve the later fraction in 1 mL n-hexane. Add 1 mL
PMB carefully, and let solution stand 30 min at room temper-
ature. Add 3 mL 0.5M H;S0, dropwise to the solution to de-
compose extra PMB. Transfer the reaction mixture to separa-
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Table 1. Recovery of OTCs trom household commodities®

Rec., % )
Itam OBT TBT DaT TOT DPFT PT )
Diaper cover 93.9+35 91.8:29 92032 92331 38855 818137
Socks 924+38 50.5+2.5 81.5+25 92832 35.3+5.1 931237
Adhesive 89.13.1 88513.9- 88.9+3.0 85.023.1 749145 91.1+3.0
Shoe polish 871135 89.5+35 90.3+£32 81.3x285 89.6 3.1 91.0+35

. * Each value is tha mean of triplicate analyses * standard deviation.

tory funnel, and rinse the flask with 10 mL EtOH. Add 70 mL
H,0, and extract with 20 mL n-hexane twice. Evaporate to dry-
ness after drying over anhydrous Na,$O,. Redissolve the con-

FPD resDbnée

L i j ‘ I. I : l -
0 10 20 30

Retention time(min)

- Flgure 2, FPD/gas chromatogram obtained from diaper
cover A: R.Ts of peaks 1, 2, and 3 were the sams as
those of dipropyi-DBT, dipropyl-DOT, and propyl-TOT,
respectivaly,

centrate. in n-hexane. Solution is ready for FPD/GC and
GC/MS apalysis.

Determinalion

Calculate the amount of OTC in the samples from the peak
height of corresponding tetra-substituted organotin peak in
FPD/gas chromatogram. Propylate standard OTC in the same
manner as the above. Prepare working standard solutions for
dipropyl-DBT and DOT and propyl-TOT by the dilution of the
stock solution with n-hexane in the following ranges: 0.2-
5.0 pgfml (as DBTD), 0.2-10.0 pg/mL (as DOTD), and 0.5-
15.0 pg/mL (as TOTC).

Recovery

\/ Spike OTC at 3.0 ppm level in 4 items at sampling stage.
Determine QTC contents according 1o above procedure, and
calculate the overall recovery through whole analytical pro-
cess.

Results and Discussion

Numerous FPD/GC methods with alkylation of OTC were
published (4-7). Among these methods, we used propylation
with PMB (4). A typical FPD/gas chromatogram for standard
mixture of 6 kinds of propylated OTC is shown in Figure 1.

- Good resolution for propylated OTC was given by our GC condi-

tions. Retention times (RTs) of dipropyl-DBT, propyl-TBT,
dipropyl-DOT, dipropyl-DPT, propyl-TOT, and propyl-TPT were
5.12,6.15, 14.11, 14.83, 18.23, and 19.83 min, respectively.

A plot of peak height of FPD/gas chromatogram vs amount

- of standard OTC injected resuited in linearity over the concen-
. tration range examined. As shown in Table 1, good recoveries

were obtained; however, DPT recovery from textile products
was poor, Ishizaka et al. (8) did not achieve sufficient recovery
of DPT from fishes, in spite of their exhaustive efforts, When
the survey is focused on DPT in textile products, the extraction
procedure has to be modified efficiently to achieve satisfactory
recovery of DPT from a Florsil column. In view of poor recov-
ery of DPT from textile products, DPT was excluded from this -
study. Detection limits were 0.2 ppm for DBTD, TBTC, and
DOTD and 0.5 ppm for TOTC and TPTC, respectively.
Peaks corresponding to TBTs and TPTs were not observed
at all for 95 items of household commeodities examined in this
study; however, other OTCs were found in samples. FPD/gas
chromatogram of diaper cover A is shown in Figure 2. Three
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Table 2. Frequency of OTCs in household commodities

n® DBT TBT DOT TOT TPT.

Nd

10
10

000 4~ O0=+0NLDO
000000000 -~aWwo
OO 0O0DO0OCOO00DO0C
- - - " I~
COO0OD -~ 0O00QO0O0C H&O
cooOoOOOoOO0COOO0OOOC

"“a: RTs 5.12 min (peak 1); 14.11 min (peak 2), and
;118.23rmn(pcak3) were observed for this sample. Peaks 1, 2,

"'jt;nd 3 hed the same RTs as those of dipropyl-DBT, dipropyl-

L

-""l

34 % shbwn in Figures 3-5. All of their mass spectxa were char-
fxmm of OTC. A base peak at m/z 221 {Sn(C,Hy) (CsH)]"
&3nd fragment peaks at m/z 121 [Sn]", 165 [Sn(GHA)', 179
iilSn(C&lo)I*. 207 [Sn(C;Hpl", 235 [Sn(CeHg)l", 263
é[sﬂcsﬂv)z(cqﬂe)r and 277 [Sn(C3Hy) (C4Ho)yI" and their
tlw peaks were observed for peak 1, as shown in Figure 3.
HEeR ‘t.l'ns mass spectrum was the same as that of dipropyl-
WDBT, e identified the OTC of peak 1 2s DBT. Also, we confirmed
SOTCof peaks 2 and 3 as DOT and TOT, respectively, because
spectra of these peaks were the same as those of corre-

mndmg propyl species (Figures 4 and 5).

e

Wmmng 95 household commodities, 15 contained 1 or 2
,‘-,EUTC& ‘Detection frcqucncxcs of OTCs are summarized in

o

ERY

DOT and propyl-TOT, rcspectxvcly To confirm OTC of peaks

Table 2. Diaper covers had the highest frequency among sur-
veyed items, followed by bibs. No QTCs were found in dia-
pers, underwear, gloves, adhesives, paint, and wax. Table 3 .
shows the amounts of OTCs in 15 items. Diaper cover A con-
tained 3 kinds of OTCs at near 1000 ppm DOT, and 4 similar
concentration was observed for diaper cover B. DOT was

" found in 14 samples except for sanjtary panties B, where DOT
ranged from 24.4 to 1666.7 pg/g (as its dichlorides). DBT in 4
iterns ranged from 3.7 to 33.7 pg/g. Five samples contained
TOT, which resulted from impurities of commercially avail-
able DOT preparations and coexistence with DOT.

Disubstinned OTCs are mdinly used in the plastic industry,
particularly as stabilizers in poly(vinyl chloride}). They are also
used as catalysts in the productions of polyurethane forms and
in the room-temperature vulcanization of silicones (9, 10). Or-
igins of OTCs found in 15 samiples can be classified as inten-
tional addition to products for some effect {e.g., water resistiv-
ity) and carry over from materials such as poly(vinyl chloride).
We assurned that OTCs detected in diaper cavers A-E, bib A,
outergarments, and shoe polish were used as catalysts with sil-
icones to increase water resistivity because of the considerable
amounts of DOT and the usage of their products. The amounts
of DOT found are not astonishing, because textile products are
silicone-coated using DOT as a catalyst at a percentage order.
On other samples, OTC may come from cary over as catalysts
and stabilizers for polyurethane and poly(viny! chloride}, re-
spectively.

The toxicities of the OTCs are a concern for public health.
Toxicological data of OTCs were stated in the literature (9-11).
Bames and Magee (12) and Bames and Stoner (13) reported
that disubstituted OTCs did not affect the central nervous sys-
tem but they were potent irritants that could induce an inflam-
matory reaction in the bile duct. Also, DBTD was found to be
the most toxic by studying the relationship of the chemical
structure to the action of several disubstituted OTCs on the thy-
mus and thymus-dependent lymphoid tissue (14-16). DOTD
and TOTC are considered biologically unreactive when given

: '[éble 3.5 Contents of organotin compounds In household commeodities”

DBT, ug/g DOT, pg/g TOT, ug/g Materials or ingredients
33.7 902.8 58.3 Colton, polyester
8.9 1666.7 - Polyester
— 743.4 1285 Cotton
- 509.6 N3 Polyester
- 288.0 338 Wool
37 24.4 —_ Polyestar, polyurethane
— 3125 - Cotton, polyester
— 59.7- — Cotton, poly{viny! chloride}
- 48.9 — Catton, poly{vinyl chioride)
—_ 144.4 — Cotlon, polyurethane, nylon
55 — — Nylon, polyurethang
- 388.9 — ‘Caotlon
. - 136.4 14.2 Nylon, potyurethane
v . : - 342 —_ "Cotton, polyurethane, nylon
5hoe polish —_ 306.4 —_ Wax, fipid, organic solvent

L) .
) Ead' vaxue is the mean of duplicate determinations and expressed as ils chloride formn.



orally (11, 17-19). No skin lesions were observed for DOTD
(10). We cannot determine dermal toxicity by the amounts de-
tected in this study, because no examinations were performed
on amounts contacting body surfaces and then being absorbed.
However, our results offer littie disturbance, judging from the
above toxicological data. This project was a smali-scale survey
of OTC in household commodities and does not reflect the
prevalence in most items designated under the Law (1), How-
 ever, our results showed the occurrence of OTC compounds at
high concentrations. We plan on constructing a sample prepa-
ration including DPT and continuing the survey of OTCs in
household commodities for accumulation of further data.

—
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i T
S afety data sheet . MERCK Dr. Theodor
. Schuchardt Schuchardt & Co.
According to EC Directive 91/155/BEC g gt
02.2001 from CD-ROM 2001/1 Date of issue: 08.07.1999  Supersedes editton of 27.01.1999

1. [Kdentification of the substance/preparation and of the company/undertaking
Identification of the product

Catalogue No.: 808390
Product name: Tributyltin chloride for synthesis

Manufacturer/supplier identification

Company: Dr. Theodor Schuchardt & Co * 85662 Hohenbrunn "‘Gérmanff *
Tei: +49 8102/802-0

Emergency telephone No.: Please contact the regional Merck representation
in your country.

2. Composition/information on ingredients
Synonyms
Chlorotributyltin, Chlorotributylstannane

CAS-No.: 1461-22.9 EC-Index-No.:  050-008-00-3

" 32549 g/mol g BCNod 152159587
Molecular formula:  Cy2Hp7ClSn - RO
(Hill) eyl

3. Hazards identification

Harmful in contact with skin. Toxic if swallowed. kn!zmng 0 eyesand skin. Toxic: danger of
serious damage to health by prolonged exposure through inhalation and if swallowed. Very toxic to
aquatic organisms, may cause long-term adverse effects:in th AQUAtic environment.

4. First aid measnres

After inhalation: fresh air. If necessary;:apply mouth-to-mouth resuscitation or mechanical
ventilation. ' _ ‘_ .
After skin contact:; v off . with plenty of water.
Immediately remove contaminated,clothing.

After eye contact! rinse out with plenty of water for
beld wide open:ilmmediately summon’eye specialist.
After swallowing::if victim is still conscigus, make him drink plenty of water, induce
vomiting, administer activated charcoal (20 in'10% slutry). linmediately summon doctor.

b with polyethylene glycol 400.

least 10 minutes with the eyelid

5. Fire-fighting measures

Suitable cxtinguishinéglgdia:
Water, CO-, foam, pow

pecial s o
“Combustible: Developrient: of hazardous combustion gases or vapours possible in the event of fire.
The following may develc event of fire: hydrochloric acid.

Special protective equipment for fire fighting:
Do not stay inidangerous zone without suitable chemical protection clothing and self-contained
breathing apparatus, :

Other information: .
Prevent fire-fighting water from entering surface water or groundwater,

chemdat.merck de - The Merck Chemical Database - online ’ Page 1 of 6



91/155/EEC

Catalogue No.: 808390
Product name: Tributyltin chloride for synthesis

Merck Safety Data Sheet 02.2001 from CD-ROM 2001/1 According to EC Directive

6. Accidental release measures

Person-related precautionary measures:
Do not inhale vapours/aerosols. Avoid substance contact. Ensure supply of fresh air in enclosed
rooms.

Environmental-protection measurcs:
Do not allow to enter sewerage system.

Procedures for cleaning / absorption:
Take up with llquld-absorbcnt material (e.g. Chemizorb® ). Forward for dlsposal Clean up affected
area.

7. Handling and storage
Handling: oo
Avoid generation of vapours/aerosols. Work under hood . Do notmhale substance.
Storage:

Tlghtly closed in a well-ventilated place. Accemble only for authonsed persons At fisc
to +25°C. B

Dry.

8. Exposure controls/personal protgétfoﬁ'

Specific control parameter

German regulations

MAK Germany (max. workplace cone.) -

Name Tn-n-buryltm compounds (as TBTO)

Value 0.0021 mi‘fm

Peak lmmit

Embryotoxic

Name

Value

Peak limit 1,1 resorptive substance 2xTLV

Embryotoxic cat. D cIassf cation not still possible in A-C categories
Skin resorption ’ *Risk of skin absorptton

chemndat.merck.de - The Merck Chemical Database - online

Page 2 0f 6




Merck Safety Data Sheet 02,2001 from CD-ROM 2001/1 Accoriting to EC Directive
91/155/EEC

Catalogue No.: 508390
Product name: Tributyltin chloride for synthesis

Personal protective equipment:

Protective clothing should be selected specifically for the working place, depending on
concentration and quantity of the hazardous substances handled. The resistance of the
protective clothing to chemicals should be ascertained with the respective supplier.

Respiratory protection: required when vapours/acrosols are generated. required when dusts are
generated. ‘

Eye protection: required

Hand protection: required

Industrial hygiene:

Immediately change contaminated clothing. Apply skin- protective barrier cream. Wash hands and face -
after working with substance. Under no circumstances eat or drink at workplace. Work under hood . Do
not inhale substance. kS

Immediately change contaminated clothing. Apply skin- protecti\?c barrier cream. Wash hands and face
after working with substance. : R -

9.  Physical and chemical properties

Form: liquid B
Colour: colourless -~
QOdour: . slightly pungent

pH value L
Viscosity dynamic 20°C)
Melting point A
Boiling point
Ignition temperature
Flash point

not available - .
mPa*s

140 - .
> 150
>100 C

Explosion limits nofavajlalﬁc
not available

Vapour pressure <001 hPa
Density : 1;20 glem3
Solubility in -

water msoluble

ethanol soluble

ether soluble

chemdat merck.de - The Merck Chemical Database - online . ) Page 3 of 6



91A155/EEC

Catalogue No.: 808390
Product name: Tributyltin chioride for synthesis

Merck Safety Data Sheet 02.2001 from CD-ROM 2001/1 Accerding to EC Directive

11. Toxicological information

Acute toxicity
LDsgp {oral, rat): 122 mg/kg,

Subacute to chronic toxicity

The possibility of an embryotoxic effect has not yet been fully assessed.

Further toxicological information

After inhalation of vapours; Inhalation may lead to the formation of oedemas in the respiratory
tract. -

After skin contact: Irritations. Danger of skin absorption. '

After eye contact: Irritations. -

* After swallowing: imitations of mucous membranes in the mouth, pharynx, oesophagus and -
gastrointestinal tract. .
The following applies to organic tin compounds in general; systemic effect: CNS disorders (spasms,
narcosis, respiratory paralysis). el

Further data R
The product should be handled with the care usual when dealing with chemicals. =

12. Ecological information

Ecotoxic effects: S T,

Highly toxic for aquatic organisms, May cause Jong-term adverse effects in the aquatic environment.
Fish toxicity: fish LCgq: 0.02 mg/l /48 h. e
Daphnia toxicity: Daphnia ECgq: 0.004 mg/l.

Further ecologic data: - ]
Do not allow to enter waters, wiste water, or soil!

13. Disposal considerations,

ations for the disposal of chemicals or residues. Chemical
residues generally count as special:waste. The disposal of the latter is regulated in the EC
member countries through corresponding’ laws. and  regulations. We recommend that you contact
either the authorities’

to dispose of special:

in charge or approvéd: aste disposal companies which will advise you on how

Packaging:

Disposal in complignce with ,Oﬁic_ial:;,_réjgulations. Handle contaminated packaging in
the same way as the substance itself. 1f not- officially specified differently, non-contaminated
packaging may be teated like household waste or recycled.

chemdat.merck.de - The Merck Chemical Database - online
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Merck Safety Data Sheet

Catalogue No.: 808390
Product name:

02.2001 from CD-ROM 200111

91/155/EEC

Tributyltin chloride for synthesis

Agccording to EC Directive

14. Transport information

Land transport GGVS, GGVE, ADR,RID
Classification 6.1/32¢
Name 2788 ORGANISCHE ZINNVERBINDUNG, FLUESSIG,
N.A.G(TRIBUTYLZINNCHL QRID)
River transport ADN, ADNR
Classification not tested
Sea ransport IMDG, GGVSee
Classification 6.1/UN 2788/PG 111
Ems 6.1-0 :
MFAG 545 "
Name ORGANOTIN COMPOUND, LIQUID,
N.O.S(TRIBUTYLTINCHLORIDE)
Alr transport ICAO, IATA
Classification 6.1/UN 2788/7G 11 N
Name ORGANOTIN COMPOUND, LIQUID, N.O.S.

The transport regulations are cited according to international regnlations and in the form

considered.

applicable in Germany (GGVS/GGVE). Possible national deviations in other countries are not

15. Regulatory information
Labelling according to EC Direeti

Symbol:

R-phrases:

S-phrases:

de:
. Dangerous for the envirorrment
21-25-36/38-48/23/25-50/53

Harmful in contact with skin. Toxic if swallowed,
Irritating to eyes and skin. Toxic: danger of
serious damage to health by prolonged exposure
through inhalation and if swallowed. Very toxic to
aquatic organisms, may cause long-term adverse
effects in the aquatic environment.

This material and its container must be disposed of
" in 2 safe way. Wear suitable protective clothing,
gloves and eye/face protection. In case of accident
or if you feel unwell, seek medical advice
immediately (show the label where possible). This
material and its container must be disposed of as

Refer to special instructions/Safety data sheets,
EC label

hazardous waste. Avoid release to the environment,

chemdat merck.de - The Merck Chemical Database - online
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Metck Safety Data Sheet 62.2001 from CD-ROM 2001/1 Accord;élg (1:0 EC Directive
91/155/EE

Catalogue No.: 808390
Product name: Tributyltin chloride for synthesis

16. Other information

Reason for alteration

Change in labelling,

Addition in the chapter toxicology.
Addition in the chapter ecology.
General update.

Regional representation:

This information is given on the authorised Safery Data Sheet
for your country.

The information contained herein is based on the present state af our knowledge. It
characterizes the product with regard to the appropriate safety precautions. It does not
represent a guaraniee of the properties of the product. * °

chemdat. merck.de - The Merck Chemical Database - online Page 6 of 6



Safety data sheet =~ MERCK " br. Theodor

Schuchardt Schuchardt & Co.
According to EC Directive 91/155/EEC —— -
02.2001 from CD-ROM 2001/1 Date of issue:  21.09.1999  Supersedes edition of 30.10.1998

1. Identification of the substancelpreparatiun and of the company/undertaking
Identification of the product

Catalogue No.: 808395
Product name: Triphenyltia chloride for synthesis

Manufacturer/supplier ideniification

Company: Dr. Theodor Schuchardt & Co * 85662 Hohenbrunn * Germany *
Tel: +49 8102/802-0

Emergency telephone No.: Please contact the regional Merck representation
in your country.

2. Composition/information on ingredients
Synonyms

Chlorotriphenylstannane, Chlorotriphenyltin, Triphenylchlomﬁn

CAS-No.: 639-58-7 EC-Index-No.: 050-011-00-X
M: 38546 g/mol EC-No.: : 211-3584
Molecular formula:  CygH;5CliSn

(Hill)

3. Hazards identification

Toxic by inhalation, in contact with skin and if swallowed. Very toxic to aguatic organisms, may
cause long-term adverse effects in the aquatic environment.

4. First aid measures

After inhalation: fresh air. If necessarjk,ﬂpp_ly mouth-to-mouth resuscitation or mechanical
ventilation. it TET :
After skin contact: wash' off with plenty of water. Dab with potyethylene glycol 400.

Immediately remove contaminated clothing. - £
After eye contact: finse out"with plenty of water for at least 10 minutes with the eyelid
held wide open. Immediately summon eye specialist.

After swallo : make victim drmk enty of water, induce vomiting. Immediately summon

5. Fire-fighting niﬁgsﬁ

Suitable cxtinguishiﬁé‘medm.
Water, CO», foam, powder.

Special risks: (e :
#:Combustible; Development..of hazardous combustion gases or vapours possible in the event of fire.
The following may develop in event of fire: hydrochloric acid.

Spectial protective equipment for fire fighting:
Do not stay:in dangerous zone without suitable chemical protection clothing and self-contained
breathing apparatus

Other information:
Prevent fire-fighting water from entering surface water or groundwater.

chemdat merck. de - The Merck Chemical Database - online Page 1 of 6



91/155/EEC

Catalogue No.: 808395
Product name: Triphenyltin chloride for synthesis

Merck Safety Data Sheet 02.2001 from CD-ROM 2001/1 According to EC Dircctive

6. Accidental release measures

Person-related precautionary measutes: ‘ _
Avoid generation of dusts; do not inhale dusts. Avoid substance contact. Ensure supply of fresh air
in enclosed rooms.

Environmental-protection measures:
Do not allow to enter sewerage system.,

Procedures for cleaning / absorption: ) '
Take up dry. Forward for disposal. Clean up affected area. Avoid gencration of dusts.

7. Handling and storage
Handling:

Work under hood . Do not inhale substance.

Storage:

At+15°Cto +25°C. Tightly closed in a well-ventilated place. Accesible only for
authorised persons.

Dry.

8. Exposure controls/personal protection
Specific control parameter

German regulations

MAK Germany {max. workplace conc. ) -
Name Tin compounds Organic (as Sn)

Value 00 mg/m3. inhalable dust

Peak limit :1L1 resorptive substance,2 x TLV

Embryotoxic . o= cat. D classification not. Stlll possible in A-C categories
Skin resorption - Risk of skin absorption : <

Personal protective eqmpmen .

Protective clothmg should be selected specxﬁcally for thc Workmg place, dependmg on
concentration 'and quantity of the hazardous substances handled. The resistance of the
protective clothmg to chermcals should be ascertained with the respective supplier.

Respiratory protecngn. ' ‘reqmred when dusts are generated.

Eye protection: i “required ¢

Hand protection: requlred -'

Industrial hygiene:

.+ Immediately chiange contannnated clothmg Apply skin- protective barrier cream. Wash hands and face
after working with’ substance. Under no circumstances eat or drink at workplace. Work under hood . Do
not thale substance. .

lmmedlately change contaminated clothing. Apply skin- protective barrier cream. Wash hands and face
after working with substance

chemdat. merck.de - The Merck Chemical Database - online
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Merck Safety Data Sheet

Catalogue No,:
Product name;

308395

02.2001 from CD-ROM 2001/1

Triphenyltin chioride for synthesis

According to EC Directive

91/155/EEC

Form:
Colour:
Odour:

pH value

Melting point

Boiling point

Ignition temperature

Flash point

Explosion limits lower

upper
Vapour pressure
Density
Solubility in
toluene
water
acetone

Thermal decomposition

9, Physical and chemical properties

powder, finecrystalline

white
characteristic

(20 °C)
(20°C)

20°C)
(20 °C)
(20°C)

not available

102-105 °C
240 'C
> 250 °C
> 150 'C

not available
not available

<002 . hPa
1.49 gfem3
soluble

200 ' °C

10. Stability and reactivity

Conditions to be avoided

no information available

no information available

in the event of fire: See ‘ché}:-tér. 5

Substances to be avoided - "

Hazardous decomposition products

chemdat.merck.de - The Merck Chemical Database - online
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Merck Safety Data Sheet 02.2001 from CD-ROM 20011 According to EC Directive
91/155/EEC

Catalogue No.: 808395
Product name: Triphenyltin chloride for synthesis

11. Texicological information

Acute toxicity

LDsg (oral, rat): 118-238 mg/kg
LD3g (dermal, rabbit): >1000 mg/kg

The literature data available to us do not conform with the labelling prescribed by the
EC. The EC has dossiers which have not been published. :

Subacute to chronic toxicity

The possibility of an embryotoxic effect has not yet been fully assessed.

Further toxicological information

After skin contact: Danger of skin absorption.

The following applies to organic tin compounds in general: systemic effect: CNS disorders (spasms,
narcosis, respiratory paralysis}). .

No descripticn of any further symptoms is avaiable.

Further data - ‘
The product should be handled with the care usual when dga]ing with chemicals.

12. Ecological information

Ecotoxic effects:

Fish toxicity:

fish LC50: 0.1 mg/1/48 h
Daphnia toxicity:
Daphnia EC5: 0.1 mg/

Further ecologic data: | i - )
Highly toxic for aquatic organisms. May cause long-term adverse effects in the aquatic environment.
Do not allow to enter waters, waste water, or soil! o

13. Disposal consid_éi‘ations
Product:

There are no uniform; EC Regulations for the-disposal of chemicals or residues. Chernical

residues generally- count as:special waste. The disposal of the latter is regulated in the EC
member countries through corresponding laws ‘and regulations. We recommend that you contact
‘either the authorities-in charge or approved waste disposal companies which will advisé you on how

to dispose of special waste.

ﬁackaging:

Lt .DiSPkisailg ;inccompliance ™ with official regulations. Handle contaminated packaging in
" the same way as the substance itself. if not officially specified differently, non-contaminated
packaging may be treated like household waste or recycled.

chnemdat merck.de - The Merck Chemical Database - online Page 4 of 6



Merck Safety Data Sheet

Catalogue No.:
Product name:

02,2001 from CD-ROM 2001/1 According to EC Directive

91/155/EEC

308395
Triphenyltin chloride for synthesis

14. Transport information
Land transport

Classification

Name

River transport
Classification
Sea transport
Classification
Ems
MFAG

Name
Air transport

Classification

Name

considered.

GGVS, GGVE, ADR, RID
6.1/32¢
3146 ORGANISCHE
ZINNVERBINDUNG,FEST,N.A.G.(TRIPHENY LZINNCHLORID)
ADN, ADNR
not tested

IMDG, GGV See

6.1/UN 3146/PG 11

6.1-0

543

ORGANOTIN COMPQOUND,SOLID,N.O.S.(TRIPHENYLTIN
CHLORIDE)

ICAQ, IATA

6.1/UN 3146/PG 111

ORGANOTIN COMPOUND, SOLID, N.O.5.

The transport regulations are cited according to international regulations and in the form
applicable in Germany (GGVS/GGVE). Possible national deviations i other countries are not

15. Regulatory information

Labefling according to EC Directives

Symbol: T
N
R-phrases:

23/24/25-50/53

S-phrases: 7 26:2728-45-60-61

EC-No.: 2113584

Toxic

Dangerous fg}r the envirenment

Toxic by inhalation, in contact with skin and if
swallowed. Very toxic to aguatic organisms, may
cause long-term adverse effects in the aquatic
environment.

In case of contact with eyes, rinse immediately
with plenty of water and seek medical advice. Take

«off immediately all contaminated clothing. After
-.contact with skin, wash immediately with plenty of
¥ soap and water. In case of accident or if you feel

unwell, seek medical advice immediately (show the
label where possible). This material and its
container must be disposed of as hazardous waste.
Avoid release to the environment. Refer to special
instructions/Safety data sheets.

EC label

16-.5:,‘ Otller iﬂox:_mation

Reason for alteration ", -

Change in labelting.
General update.

Regional representation:

for your country.

This information is given on the authorised Safety Data Sheet

chemdat.merck.de - The Merck Chemical Database - online
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Merck Safety Data Sheet

Catalogue No.:
Product name:

02.2001 from CD-RCM 2001/1

808395
Triphenyltin chloride for synthesis

According to EC Directive

91/135/EEC

The information contained herein is based on the present state of our knowledge. It
characterizes the product with regard to the appropriate safety precautions. It does not
represent a guarantee of the properties of the product.

chemdat.merck.de - The Merck Chemical Database - online
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Safety data sheet | ~ MERCK  or. Theodor

Schuchardt Schuchardt & Co.
According to EC Directive 91/155/EEC L

-
02.200) from CD-ROM 2001/1 Date of issue:- 12.07.1999  Supersedes edition of 22.02.1999

1. Identification of the substance/preparation and of the company/undertaking
Identification of the product

Catalogue No.: 808735
Product name: Tripropyltin chloride for synthesis

Manufacturer/supplier identification

Company: Dr. Theodor Schuchardt & Co * 85662 Hohenblrunn * Gertmany *
Tel: +49 8102/802-0

Emergency telephone No.: Please contact the regional Merck representation
in your country.

2. Composition/information on ingredients
Synonyms

Chlorotripropyltin, Tripropylchlorotin, Chlorotripropylstannane -

CAS-No.: 2279-76-7 EC-Index-No.: 050-007-00-8
M: 28341 g/mol : EC-No.: - 218-910-3
Molecular formula: CgHpCl5n ‘

(Hill)

3. Hazards identification

Toxic by inhalation, in contact with skin and if swallowed. Very toxic to aguatic Organisms, may
cause long-term adverse effects in the aquatic environment.

4. TFirst aid measures . ‘

After inhalation; fresh air. Summon doctor.”.

After skin contact: wash off with plenty of .water. Dab with polyethylene glycol 400.
Immediately remove contaminated clothing. Summon doctor.

After eye contact; rinsé out with plenty of water for at'least 10 minutes with the eyelid
held wide open. Immediately Summon eye specialist. =

After swallowing: make the victim drink plenty of water, induce vomiting. Immediately summon
doctor. e

5. Fire-fighting meas ...3.7".33

Suitable extinguishing media;
Water, CQy, foam, powder. -

Special risks: i, &
. Combustible. Development of hazardous combustion gases or vapours possible in the event of fire. The
-_-=-"f0}10wi1_1g miay develop 1 nt of fire: hydrochloric acid.

Spec:al protective equipment. fog fire fighting:
Do not' stay in dangerous zone without suitable chemical protection clothing and self-contained
breathing apparatus.

Other information:

Contain escaping vap'c}iﬁ's” with water. Prevent fire-fighting water from entering surface water or
groundwater.

chemdat. merck.de - The Merck Chemical Database - online Page 1of 5



Merck Safety Data Sheet 02.2001 from CD-ROM 2001/1 According 1o EC Directive
91/155/EEC

Catalogue No.: 808735
Product name: Tripropyltin chloride for synthesis

6. Accidental release measures

Person-related precautionary measures: =
Avoid substance contact. Do not inhale vapours/acrosols. Ensure supply of fresh air in enclosed
ToOMmS.

Environmental-protection measures:
Do not allow to enter sewerage system.

Procedures for cleaning / absorption:
Take up with liquid-absorbent material (e.g. Chemizorb® ). Forward for disposal. Clean up affected
area. Do not inhale vapours.

7. Handling and storage

Handling:

Work under hood . Do not inhale substance.
Avoid generation of vapours/aerosels.

Storage:

Tightly closed in a well-ventilated place, away from sources of ignition and heat. Storage
temperature: no restrictions, Accessible only for authorized persons.

Dry.

8. Exposure controls/personal protection e

Specific control parameter

German regulations

MAK Germany (max. workplace conc.)

Name Tin cempounds, organic (as Sn)

Value L0l mg/m3 inhalable dust

Peak limit " .. 1,1 resorptive substance;2 x TLV

Embryotoxic .. “rcat. D classification not'still possible in A-C categories
Skin resorption- R.isk Of Skm absorptlon

Personal protecrwe equment

Protective clothmg s.hould be selected spec:lf cally for the working place, depending on
concentration and quantity of the hazardous substances handled. The resistance of the
protective clothing’ to chermca.[s should be ascertained with the respective supplier.

Respiratory protectlon requu‘ed when vapours/aerosols are generated. required when dusts are
generated
:Eye protectlon ) reqtu;ed

:-:.:Haud protectlon e . required

Industrial hygxene

Immediately change contammated clothmg Apply skin- protective barrier cream. Wash hands and face
after working with substance. Under no circumstances eat or drink at workplace. Work under hood . Do
not inhale substance o

Immediately change contarnmated clothing. Apply skin- protective bamer cream. Wash hands and face
after working with substance.

chemdat merck.de - The Merck Chemical Database - online " Page 20f5



Merck Safety Data Sheet 02.2001 from CD-ROM 2001/1 According to EC Directive
91/155/EEC

Catalogue No.: 808735
Product name: Tripropyltin chloride for synthesis

9. Physical and chemical properties

Form: liquid

Colour: colourless

Odour:

pH value not available

Melting point -23 'C

Boiling point not availablc

Ignition temperature . not available

Flash point 95 °C

Explosion limits lower not available
upper not available

Density (20 *C) 1.29 gfem3

Solubility in Water not available

10. Stability and reacﬁvity

Conditions to be avoided
no information available .
Substances to be avoided

no information available

Hazardous decompasition products

in the event of fire: See chapter 5.

11. Toxicological information
Acute toxicity 2

Appropriate quanntatlvc data on the.'toxmlty of this product are not available.

Subacute to chramc toxicity

The p0551b111ty of an embryotoxm effect has not yet been fully assessed.

Further toxzco[ogzcal mfamzat:on

After inhalation; We have no descnptlon of any toxic symptoms.

After skin contact: Danger of skin absorption.

After swallowing: We have no description of any toxic symptoms.

The following applies to organic tin compounds in general: systemic effect: CNS disorders {(spasms,
_narcosw respuatory paralyms) i

The ﬁfbg_iugt shoﬁld be handled with the care usual when dealing with chemicals.

chemdat. merck.de - The Merck Chemical Database - online ' Page 3 of 5



Merck Safety Data Sheet 02.2001 from CD-ROM 2001/1 According to EC Directive
91/155/EEC

Catalogue No.: 308735
Product name: Tripropyltin chloride for synthesis

12. Ecological information

Ecotoxic effects:

Highly toxic for aguatic organisms. May cause long-term adverse effects in the aguatic environment.
The substance has been classified according to the labelling specified by the EC. The
corresponding data have not been published.

Further ecologic data: )
Do not allow to enter waters, waste water, or soil!

13. Disposal considerations

Product:

There are no uniform EC Regulations for the disposal of chemicals or residues. Chemical

residues generally count as special waste. The disposal of the latter is regulated in the EC
mermber countries through corresponding laws and regulations. We recommend that you contact
either the authorities in charge or approved waste disposal companies which will advise you on how
to dispose of special waste, :

Packaging:

Disposal in compliance with official regulations. Handle contaminated packéging in
the same way as the substance itself. If not officially specified differently, non-contaminated
packaging may be treated like household waste or recycled.,

14. Transport informatien

Land transport GGVS, GGVE, ADR, RID
Classification 6.1/32b '
Name 2788 ORGANISCHE ZINNVERBINDUNG, FLUESSIG,
- N.A.G.(TRIPROPYLZINNCH LORID)
River transport - ADN, ADNR e

Classification not tested
Sea transport A -IMDQ;'ii}GVSee
Classification “6.1/UN 2788/PG 11

Ems 6.1
MFAG 545
Name ORGANOTIN COMPOUND, LIQUID,
'N.O.S.(TRIPROPYLTINCHLORIDE)
Air transport o “ICAO, IATA
Classification © 6.1/UN 2788/PG 11
Name = ORGANOTIN COMPOUND, LIQUID, N.O.S.

The “transport - regulations  are cited according to international regulations and in the form
By appl;'céablz i Germany (GGVS/GGVE). Possible national deviations in other countries are not
considered. "R I

chemdat.merck.de - The Merck Chemical Database - online Page 4 of 5



Merck Safety Data Sheet

Catalogue No.: 808735

Product name:

02.200t from CD-ROM 2001/1

S1/155/EEC

Tripropyltin chioride for synthesis

According to EC Directive

15. Regulatory information
Labelling according to EC Directives
Symbol: T Toxic
N Dangerous for the environment

R-phrases: 23/24/25-50/53 Toxic by inhalation, in contact with skin and if
swallowed. Very toxic to aquatic organisms, may
cause long-term adverse effects in the aquatic
environment. _

S-phrases: 26-27-28-45-60-61 In case of contact with eyes, rinse immediately

. with plenty of water and seek medical advice, Take

off immediately all contaminated clothing. After
contact with skin, wash immediately with plenty of
water, In case of accident or if you feel unwell,
seek medical advice immediately (show the label
where possible). This material and its container
must be disposed of as hazardous waste, Avoid
release to the enviromwment, Refer to special
instructions/Safety data sheets.

EC-No.: 218-910-3 EC label

16. Other information
Reason for alteration
Change in labelling.

Addition in the chapter ecology.
General update.

Regional representation:

Yt

This information is given on the authorised Safety Data Sheet -

for your country.

The information contained herein is based an the present state of our knowledge. Tt
characterizes the product with regard to the appropriate safety precautions. It does not
represent a guarantee of the:properties of the product.

cherndat.merck.de - The Merck Chemical Database - online
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Title

Run File : (i\Star\data\diamper-a-run
Method File : (:\Star\PFPD_tin_split.mth
Sample ID : diamper-A

Injection Date: 2002/12/2 PM 07:45 Calculation Date: 2002/13/2 PM DA:04

Operator t lin Detector Type: 3800 (10 Volts)
Workstation: (HNA Bus Address : HY

Instrument : Varian Star #1 Sample Rate : 10.00 Hz
Channel : Rear = PFPD . Run Time : 14.982 min

** Star (hromatography Workstation (Demo) Version 5.3% *x Dh00D0-lab0-dae-ibe9 *x

Chart Speed = 1-14 cm/min Attenuation = 283 Zero Offset = UX%
Start Time = 0.a804a min End Time = 18.980 min Min / Tick = 1.00
0 | 1 | 1 ] t '
Volls
0.0 0.1 0.2 0.3 0.4 0.5 0.6
1-
—=1.303 1335
<Wl=2.0
24
34
4
54
5_
7 -
8
9 -
rear 0] 10137
114 <Wi=4.0
12 4
13 12.944 <WI=2.0
142
15 -
16
17 4




'itle :

un File : {:\Star\dataldiamper-a=-add.run
tethod File : C:\Star\PFPD_tin_split.mth
ampla ID : diamper-a-add

‘njection Date: 2002/12/2 PM 08:5k Calculation Date: 2002/L2/2 PM 09:15

yperator : 1lin Detector Type: 3800 (10 Volts)
Jorkstation: CHNA Bus Address : 4y

nstrument : VYarian Star #1 Sample Rate : 10.00 Hz
“hannel : Rear = PFPD Run Time : 18.982 min

kx Star Chromatography Workstation (Demo) VYersion 5.31 *% D50D0-}abl-dae-1lbed xx

_hart Speed = 1-14 cm/min Attenuation = 2k7 Zero O0ffset = Uz
vtart Time = a.goaa min End Time = 18.980 min Min / Tick = 1.00
0 1 ' | ! ] L
Vot
i 0.0 0.1 0.2 0.3 0.4 05 06
1-
_=—1.303
7— 1,390 <WI=2.0
). }
3 -
4 4
54
B~
T o
TPIT g4 7.959
<Wi=4.0
g4
78T 9.596
10
TeBT 10.130
11
11500 11.500 <Wi=8.0
<Wi=4.0
12 4
12770 12811
13
13.454
14 4 13,957
15
15.436
TPY 16+ 16.097
17 4 =




fitle :

Run File : C:\3tar\dataldiamper-b.run
Method File : {:\Star\PFPD_tin_split.mth
Sample ID : diamper-B

Injection Pate: 2002/l2/2 PM 08:09 Calculation Date: 2002/12/2 PM 08:28

Operator : lin Petector Type: 3800 (10 Volts)
Workstation: CHNA Bus Address : uu
Instrument : Varian Star #1 Sample Rate : 10-00 Hz

Channel : Rear = PFPD Run Time : 18.982 min

xx Star Chromatography Workstation (Demo) Version 5.3L *x 05000-Lab0-dae-lbed *x*

Chart Speed = 1-I4 cm/min Attenuation = 289 Zero (ffset = HZ
Start Time = 0.000 min End Time = 18.980 min Min /7 Tick = }.00
0 | ! 1 | | i -
Volts
0.0 0.4 0.2 0.3 0.4 0.5 08

1=

_==1304 1344 <WI=2.0
2.
3
4 -
5.
6 -
74
B.
9.

TeBT 10 4 10.131

114

<Wi=4.0
12
13 4
14 4
15

TPT 181 15002

17 1
18 4




ritle
Rurt File

Method File

Sample I

Injection Date: 2002/12/2 PM 09:20

Operator

Wlorkstation:

Instrume
Channel

D

nt

C:\Star\dataldiamper-b-add.run
C:\Star\PFPD_tin_split.mth
diamper-b-add

Calculation Date: 2002/12/2 PM 09:39

lin Detector Type: 3800 (10D Volts)
CHNA Bus Address b4y

Variam Star #1 Sample Rate L0.00 Hz

Rear = PFPD Run Time : 14.4982 min

xx Star Chromatography Workstation (Demo) Version 5.3)1 #x 05000-lak0-dae-lbed **

Chart Speed

Start Ti

me

TPeT

TBT

TeBT

TPT

114

124

13 -

144

15 4

16 A

17 4

18 4

1.14 cm/min Attenuation = 199 Zero Offset = 5%
g.000 min End Time = 15.980 min Min / Tick = 1.00
] 1 i |
. Volis
0.0 0.1 0.2 0.3 0.4
4304 Wie20
|
3 7.958
<Wl=4.0
9595
857
10,123

16.095



itle :

un File : (:\Star\dataldiamper-c.run
lethod File : C:\3tar\PFPD_tin_split-mth
rample ID : diamper-c .

njection Date: 2002/12/2 PM O0&:33 Calculation Date: 2002/12/2 PM (&:52

yperator t lin Detector Type: 3300 (L0 Volts)
Jorkstation: C(HNA Bus Address ¢ Uiy

[nstrument @ Varian Star #1 Sample Rate : 10.00 Hz
Channel : Rear = PFPD ‘ Run Time t 18.982 min

«kx Star Chromatography Workstation (Demo) Version 5.31 *x 05000-lak0-dae-lbeq x*xx*

(hart Speed = L.1L4 cm/min Attenuation = 253 Zero O0ffset = 4
Start Time = C.000 min End Time = 18.980 min Min / Tick = 1.00
1 1 ] | 1
¢ Volts
0.0 0.1 0.2 0.3 0.4 05
1-
_.;b—‘l.al)‘% <WI=2.0
24
34
4
5 4
5l
74
8 4
g4
187
TeBT 10.127
<Wi=4.0

14 4

154

16 4

17 4




itle :

un File : C:\Star\data\diamper-c-add-run
ethod File : C:\Star\PFPD_tin_split.mth
ample ID ! diamper-c-add

njection Date: 2002/12/2 PN 09:u4y Calculation Date: 2002/12/2 PM 10:03

perator : lin Detector Type: 3800 (10 Valtis)
jorkstation: CHNA Bus Address @ LY

nstrument ! Varian Star #1 Sample Rate : 10.00 Hz
hannel : Rear = PFPD Run Time : 18.982 min

«* Star Chromatography Workstation (Demo) Version 5.31 xx 05000-lak0-dae-lbeq *x

"hart Speed = L.14 cm/min Attenuation = 2048 Zero Offset = 5%
tart Time = 0.000 min End Time = 18.380 min Min / Tick = 1.00
N | 1 i 1
0 Volts
0.0 0.1 02 0.3 0.4
1=
—‘%Tﬁ‘l%sﬁ 139 <WI=2.0
24
3
4
5 ]
6 4
7.
|
TeT . 7.953
<Wi=4.0
g 4
BT 9.589
TeBT 10 4 10.118
114
11458 11.408
12
13
14 1
15
TPT 16 - 16.091
17

18



itle :

in File : C:\Star\datal\w-sampl-911221.run
sthod File @ C:\Star\PFPD_tin_test2.mth
ample ID : w-sampl-911l221

njection Date: 2002/L2/22 PM 02:38 Calculation Date: 2002/L2/22 PM D2:57
perator : lin Detector Type: 3800 (10 Volts)
orkstation: CHNA : Bus Address : 44

nstrument ! Varian Star #l Sample Rate : 10.00 Hz

hannel : Rear = PFPD Run Time : 18.982 min

x Star Chromatography Workstation (Demo) Version 5.3L *x 05000-Lat0-dae-Lbeqd xx

hart Speed = L.L4 cm/min Attenuation = 99 Zaro 0ffset = A%
tart Time = 0.000 min End Time = 14.980 min Min / Tick = 1l.00
04 | 1 1 1 1
Volts
0.00 0.05 0.10 0.15 0.20
14
j +228 <WI=2.0
4. 744 '
2 == L — +956
3-
4 4
54
<Wi=4.0
6 4
74
84
gJ
Prak 9512
Peak 10.129 101 10.139
11
12 <WI=8.0
13 1
e
15
16
17 4

18 -




itle :

un File : C:\Star\data\c-sample2-92011700k.run
ethod File : C:\Star\PFPD_tin_testd.mth

ample ID : c-sample2-920117

njection Date: 2003/1/17 PM 08:10 Calculation Date: 2003/%k/17 PM D&:29
perator : lin ‘Detector Type: 3800 (10 Volts)
lorkstation: CHNA Bus Address : Uy

nstrument @ Varian Star #] Sample Rate : L0.00 Hz

‘hannel i Rear = PFPD Run Time : 18.982 min

cx Star (hromatography Workstation (Demo) Version 5.31 ** 05000-lak0-dae~-lbeq *x

‘hart Speed = L-14 cm/min Attenuation = 194 Zero Offset = bZ
tart Time = 0-000 min End Time = L&.980 min Min /7 Tick ="3-00
0 | L] 1 1 I VOIt
S
0.0 0.1 0.2 0.3
1 1.113
. 1158 4 048 Wie2
J@U 4707 1.723
2] = —4 931
KE
4 4
54
=145.631
B
7-
8. TH7.967
9.
<W|=4.0
Peak 9.612
Peak 10129 197 10.133
14
<WI=8.0
121 <Wi=4.0
13 -
<WI=2.0
14
15 4 —i14.907
161 —t>16.101
<WI=4.0
17 4 N
18 4
=18.850 18895




'itle :

un File : (:\Star\datal\c-sample3-920117.run
lethod File : C:\Star\PFPD_tin_test2.mth

samplae ID ¢+ c-sample3d-S20LL7

njection Date: 2003/L/1L7 PM 08:34 Calculation Date: 2003/)1/L7 PM D4:53

yperator : 1in Detector Type: 3800 (1O Volts)
lorkstation: CHNA Bus Address @ 4y

[nstrument : Varian Star #1 Sample Rate : 1D.00 Hz
_hannel : Rear = PFPD Run Time t 38.9382 min

xx Star C(hromatography Workstation (Dema) Version 5.31 *x 05000-labO-dae-lbed *x

Chart Speed = L.l4 cm/min Attenuation = 179 Zero Offset = b¥X
Start Time = 0-.000 min End Time = 18.980  min Min / Tick = 1..-00
0 ! ! ! L A
Volts
’ 00 0.1 0.2 03 0.4
1=
1.107
1242 . <Wi=2.0
1
2 SELeld 4 Z\A%
34
.
5.
64
74
54 :Lsm
gl
<Wi=4.0
Peak 9612
Peak 10.129 104 40.133
11
<Wi=8 0
12 <Wi=4.0
13 4
14 1

15 <WI=2.0

16

17




