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Simultaneous determination of nine organotin compounds in
polyvinyl chloride plastics by gas chromatography—-mass spectrometry
CHEN Zi-li'? ,WANG Jin' ,CHEN Xiao-zhen'

(1.Zhejiang Test Academy of Quality and Technical Supervision, Hangzhou 310013 , China;
2.Zhejiang Institute of Standardization , Hangzhou 310006, China)

Abstract: An analytical method was developed for the determination of nine organotin compounds in polyvinyl
chloride plastics by gas chromatography — mass spectrometry. The effects of the derivatization pH value,
derivatization time and dosages of derivatization reagent were optimized. The good linearities, recoveries and
precis ions were obtained.The results showed that the linearity ranges were 0.05~50mg/L.The linearity correlation
coefficients of 9 organotin compounds were between 0.9986~0.9999. The average recoveries were 74.7%~103.5%
with relative standard deviations of 0.43%~5.26% .The limits of detection were 0.02mg/kg.The established method
has been successfully applied to the determination of organotin compounds in PVC plastics.

Key words : organtin compounds;gas chromatography-mass spectrometey ; polyvinyl chloride plastics

t [E 43S TS207.3 XHKFRIRES A N E 47 5:1002-0306(2010)09-0363-04

Al SEEAT 14, G T DR (AT ML A B (R RS 3
B o AR SR AR A — BT % R i 5 A
FESRL O M ML G Y I TT IR R A SR LS |
S HE BRARG | o3 RS 5 BE 4, BEAR 4 Mk 1 T 2R
A LA BR A P ARSI

AHEAHN R, SoX ., R ke (I 3 2
e N EE TR ORISR X FEFTE T (FT (Gl JOH”
45 L TE AR Bz T PVC SR E ) L A L
A BRI 95 AU By w50 AR IR R B TS R
8o TR R LM (PVC) YRR, Sy 7 3 5 99 %}

PR E M, IR BRL AL, 7 I AE HLAE , 3R AR 1 MRlE5ERF*E
APFEFIE . AUV BANREYE, ZIEAEY 11 i Eess
s e A AR N s AR, BRAE T | R ME TR R Bl W AR P F E Ok Bk kgl s pU 2 L AL A ( =
WFLS A R E X AR R 2 R G IR TR 98% ) VS MARAE: 2 HAL 41 B e AN

FEJRFNN 5310 FR Ge 8947 8 AEE 0 . H RTA P

(NaDDTC) (212 . L1R4H B orbrel; @4k =32
ST B XK OB T AR L2

H (TCyT &) (97.00% ), =& — K 5 8
(MPhT &1k 4) (98.00% ) , — 48 — 2 34 ( DPhT 4

%5 H #9:2010-06-28

EEBN %A H(1963-), 5, 5R RN, LZAFR LRI F4F
BB TAE,

BELWH Hric b R ARKEHE 24480 % 5 B (20060301 ) 785,

W) (97.00% ), =4 — T R 8) (MBT {1 ¥)
(95.00% ) , U T HE4) (TeBT) (94.00% ) , %58 — T 3
) (DBT @ 4k¥)) (97.00% ) , 58—~ 3 8 (DOT 51
) (95.00% ), @Ak =T 38  (TBT &iL¥)

20104520987 363



I{i.‘%tﬂ@h‘i

Science and Technology of Food Industry

(96.00% ) , AL =254 (TPhT S Ab¥) (=97% ) ,
FEFIK,

PerkinElmer Clarus 500 U< AH 4 3% — BB A

Ie A SRS s BREETH, IR 4 B A5 TS BEAS ,

TR R R ERL, BLIEHETE L, 40mL i 55 A €4, )52
PR i
1.2 HREBRBRRITENBR BB H
12,1 FRuEEWECE]  JURh A AL b i 25 W
53 HERFREL 0.01000~0.20000g LA AT HLES 14 4
PR & F 10mL A7 (4 25 B b, A B TR e 4
—20°CHRECLRAT , AR T U —4F

100mg/L A P15 IR & br o v 8] % W (B 8 TS
i) HETR R I —E & 9 Fh A ML PR MEMR IR & T
10mL B A 25 fniffi , B AE 25, —20°CREG IR AT o

ARV AR ¥ W T (5 A B 24 SR e ), BN A PR A
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(S R B ) « MEAMFREL 0.200g PO 2 FZ: 0011k 44 T
10mL K2 G, 2288 TOKES B 4 R IR AF o
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A (KT 99.999% ) , fH it 1 mL/min; AR : 72 )7
TR :60°C , £ FF Imin J5 L 5°C/min J} & 185°C , {4
£F 1min, 2R )5 LA 10°C/min F+ & 280°C , {£4F 5min;
BERE T IR BE - 280°C 5 #EAE & 1L ; AN 43t iEAE, Imin
JE I .
1.3.2  Jaigsaft  MSD BHLiR &N 280°C ; & TR
WEE S 250°C 5 EL 5, f1 F 3% di Ge i/ 70eV ; e A
A SIM HE$E 2 A5, 4 i ] 40~400amu , FEHE
BTk,

19 MANGIA YRR E IR K SIM B8 7

T HE T
GRS (T m/2)
MBT 16.5 179,177;151,149,;235,233
DBT 20.9 197,177,207 ,205 ;151,149
MPhT 233 255,253,197 ,195;227 225
TBT 24.6 207,205:179,177;151 ,149
TeBT 27.8 179,177;235,233,;291,289
DPhT 329 303,301;275,273;197,195
DOT 36.2 151,149,263 261,179,177
TPhT 38.4 351,349;197,195
TCyT 38.5 315,313;233,231
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22 PRUEHRZR LM R M5 R BRI ZE MY
oy {%( i EﬂEﬂ 2 PR *Ha‘é;%iﬁ g Py Rl o H B
min ) R (mg/L) (mg/kg)
MBT 16.59 y = 108875x-3661.97 0.9988 0.05~50 0.02
DBT 20.93 y = 116673x - 2547.06 0.9986 0.05~50 0.02
MPhT 23.33 y =88430.5x — 1887.12 0.9996 0.05~50 0.02
TBT 24.69 y =107427x - 1777.28 0.9990 0.05~50 0.02
TeBT 27.91 y = 134743x-3689.18 0.9986 0.05~50 0.02
DPhT 32.99 y = 138044x —2448.27 0.9998 0.05~50 0.02
DOT 36.26 y =85738.1x - 2128.54 0.9993 0.05~50 0.02
TPhT 38.41 y =96575.0x —48.1849 0.9999 0.05~50 0.02
TCyT 38.47 y =28741.2x - 545.432 0.9999 0.05~50 0.02
23 EER I e 2
\ MAE{H (mg/kg)
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FAFHEATHIA B )S , 4% 1.3 450 i3E4T GC/MS 4347l
Fo % EHLU)E S 0.05,.0.10,0.5,.1.0.5.0.10,
50mg/ L. 43455 9 Fa BT AE 1™ Py i) 5T B
BE(X) Hilgmi AL (Y) Z ] pprdE TAEM R, Jrikm
LM TR FHIC R B R B AN A HE BR LR 2,
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Xof [F]— e BE RO bR UE TAERGE SR db e 5 Wk, 5L 50
ZE IR 9 FhA BLA A0 My 0 T AR 1) AR X A 14 i 22
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R GE R IR, v LA R SRR
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5.26% , n] LLig T B R .
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