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% oW, Kk O®?, gEm&E, a8 =, EmW?, 7 o',
(1. b7 TR MK P S FIMAEMNERE FEFHbT T ELELRE, b7
2. AEFHFREARFAG SN EBFARAELLRE, LT 100089)

100089 ;

 OE. 3T AR R R R R SR AR AR A AU 0 AR & - TR M ok, AT
BT AACEAF Fot ] AR BEAT T AL R AT AR SN/T 3938—2014( & 4kt 4 S0 F 48 A
WA E ARG E- R E) M 4 AN (ZTEA A = TEAENG —F LA
B ZFEEND)VH A LI E O fP (. ETA AN ZTAENKY CFE =245,
wWT A ZHRTERAL) , FRATT FixFRIEE, EF R ERTREA 10 ~2000 wg/L £
PEX R RAF AHANR REH 0.9993 ~0.999 5; F ikt bR B MRA A A 5 ~20 pg/kg F= 15 ~
71 pwe/kg; F kBB EA 1.07% ~1.82% ; P 4G ZE E RIAF , RE R E] RE LIHA RN E LR
# RSDAE A 1.52% ~2.65% ;7 ko ML & 25 69 RSDAA A 1.51% ~2.22% , FFRLEFET 4
F T E R E) R iR 6 R S A XA A R A CHHEM TR AR RATH A BA e R BB AR
PR AP B T ARFERAEFEAS R R, R AN MR R 4 AR
B EAAL ) R A A M G 9 AP AL RS AR BN R fe B L R AT, mAr e 85.93% ~
117.39% 3 565 RSD1EA 1. 12% ~1.97% , sy ik RAJE S BAFRAL LR T4 BAME, T
TR S kA # P O Fr A LB 6 B BT A

KB : BB AN, ETR =28, —FEA_R8; wT A4S
FESES . TS206. 4 MEKPRERD: A

AR ZMAT LA A4S ZRAEAN TR . BEHRE MR &

RS, A — I i, @8 R, SnX,_,
(n=1~4) R NWkiEulT7 A3k, X N IoL oAt
MRS HHBE IR LA (polyvinyl chlo-
ride, PVC) 4R} BAFE 58 R AL AR 2 ), e 32 BEIT
S BN AR P o B ) P, D37 7 i A v ) 38
W JAE M A i, 4T3 9% AR 22 5 5 791 o I3t A i
AR R . /N T B R A T RS R
TR L2 AU R, AR BROR AN 22 4207 11 %
JE  ARAAUBIAEE )™ il 19 TT S ] i 185 o3 B

e H . 2020 —05 — 18

SR G SR AT R AE R G A
for I S SRR Sl BT A AR BT A 1]
I T A HLB AR E S B FEBR PVC LA A4 R
Hh 55t 2 ) T R

AHLEE T N WY, KM i s A —
SER G, XL S Y A R G M RS gk
YL WP AR GU R A B AR G I AR T Xt I A |
il s S B S i 4 ) gt N Y
TERAT I, AN =T ) | =R R TR N

FATH . LR H B4 H (PXM2019_178305_000009) ;JL 5T B 5 & &L T H (2019210102) ,
W B b, B AR R NS ORI R R
wAEVER . DM, B RIBFSE A, EEN S M MAT RS BT B AR 5T,
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(KR 1 IR 20 4l 80 ARAR LIS AAT]
BHTERE] T ANV R TEE RN X, 45 R A
2k B AR A T2 R b A R LA
H I, ¢ TA B 9 20 il = 2R th e g 2L B2
S A PRBERR A R R i SRR, R
il e 7 1T, SR TR AL AR R A PLE O E 2 4R
HTERELIE R

IR, B N AT A AL B AG I O vk 325 <
HIE 25 (gas chromatography, GC)™ AUH & -
itk 5 ( gas chromatography-mass spectrometry, GC-
MS) (9] BRI A B g R (‘high performance liquid
chromatography, HPLC) """ & 1 € 3% - Jit 1% 7% (lig-

uid chromatography-mass spectrometry, LC-MS)'")

BRI & 55 B R BT % 7% (inductively coupled plas-
ma-mass spectrometry, ICP-MS) "' FIV& AH {4 3% - g
TR A 55 B TR BUIS 35 (high performance liquid
chromatography-inductively coupled plasma-mass spec-
trometry, HPLC-ICP-MS)'™ 4& 138 J7 ¥k v GC,
HPLC (9 R B, S TR 1ICP-MS H BB E A
HLE i, AN REX A ML A8 247 70 s LC-MS Al
HPLC-ICP-MS X4 L8 4 73 B BOR A, AN &
Bt BT A s GC-MS HBA Ry, B it T4k
AN o3BT AR ANE AT AR AE DL A, TR 2 W H]
TAHLE K HriI, FKE 2014 4% AT SN/T
3938—2014( B dh HZ il b1 KL w5 20 T AR A AL Y
M5 AR @RS - B k) hE 1 4 R LS
SE 1%, ELCAN R A 7 ot G e A N ) 5 A
78R o 21 R 2 A BIL AR 0 Lo AR s T
Bio ARWPFEIRE T AR s e A L8
PRI 5 R €0 7 — T3 i 056 P 23 A 5k WA AR A AR
PRGN 25 A 64T T AAL, R R3S 1 A HLE iy
KA FEIFARIE 4 B =T 3 546 (dibutyl-
tin dichloride, DBT) , = T J£& k% (tributyltin chlo-
ride, TBT) , — % G 1L % (dioctyltin dichloride,
DOT) = K K & 1) (triphenyltin chloride, TPhT)
AL AR Bz 9 Fh, . BT A = E ALY
( monobutyltin trichloride, MBT) . = T & %A 1k &
(tributyltin oxide, TBTO) | Z 3 =54 1k4) ( mono-n-
octyltin trichloride, MOT) . PU T #£ %5 ( tetrabutyltin,
TeBT) . = 3 O 5 S 1L ) (tricyclohexyltin chloride,
TCyT) , S0 1 J7 2 i AP , A B2 B £ i 4 b
T LS R DU P AL

1 HREHE

1.1 {UE5RF

GCMS-TQ8040 HISAH (3% — ik Bk FH AN, H A
ST B0 ML, H A H S Al XPEL0S TR
- iR A T F72pH 3, HAHRZ A

MBT .DBT .TBTO ,TBT ,MOT . TeBT ,DOT . TPhT .
TCyT, brifEdh , 30 FI FE[E Dr. Ehrenstorfer 23 F] ,

DU SRR | R I e, il 56 AR Bt
IR A KGR, kol L BTRL T A A Jo/K iR
By ZOKA R, Al 25350 2 ] DU 2 L
AR4M , 7t 4l 22 [ Strem Chemicals A H] o

S A R L ) ORI (PVC) AR IRAE N
Ji ( polyvinyl chloride/ethylene vinyl acetate copoly-
mer, PVC/EVA) (& # (PVC) & F K5 I 4 &
(PVC) ¥l F T
1.2 st
1.2.1 Aamégins

DB-5MS A E 4 4 A (30 m x 0.25 mm x
0.25 pm) ; #EEE LR E 280 °C 5 HERE T RN A 20 i
HERE HERE RN 1.0 pL, A THER T w1 ih iR
50 °C, f#4F 1 min, L 10 °C/min J+ % 200 °C, F- LA
20 C/minF+ % 250 C, P+F 5 min, DL 20 °C/min
F+2 300 C, P55 4 min, A E L He; HER &R
1. 0 mL/min, fH 2% 4 B i
1.2.2 JRiEsAt

TR N T 25 5 U (electron impact ion
source, EI) ,FEFHEE 70 eV ; B FIRIR A 230 °C ; it
TEHE LR BE 300 °C, W FIZEIR BT ] 6 min; 541 720
4 (SCAN) #558 (m/z 50 ~ 800) Al 4 Bk £
W ( selective ion monitoring, SIM) Bz, SIM
B RS HEER L,

F1 9 FE N THERIE SIM F& {4251

Tab.1 SIM parameters of MS detection of 9 kinds of organotins

R B SR AL ]/ min REFHT m/z

MBT 8.00 ~10.95 179 177 ,149

DBT 10.95 ~12.95 207,179 151
TBTO/TBT 12.95 ~ 14. 44 207 177,151
MOT/TeBT 14. 44 ~17.50 179 177 291 235

DOT 17.50 ~20. 40 263,261 151
TPhT/TCyT 20.40 ~24.00 351,349,347 .233 231,151

1.3 AKEH
1.3.1 AR/fEfig& i me
I M HERFRER O B HILAS AR vEE A 15 &, FH HH B
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Bl TR N 1 /L B AR VA TR, B L
WAL AMRE A 1 mL 27— 10 mL AR,
FHH e 75 2 20 B Be il Bt ik B2 24 100 me/L 1Y
IR GRS

1.3.2 #A TARE & Bk

IR A A o 0 25 V8 WS i, FH P I 08 7 R
2 4> W A 10,20 .50 100,200 . 1 000 .
2000 pg/LAYFRAE TARHS T .

1.3.3 T 8- LB A 4E oI5 ik B

FaFREL 136. 08 ¢ —/K A LIRENE Thedrr,
TKEHGE 1L, P2 5% 2, K QR IE pH
HZE 4. 75, K ERZE 1L, BHE 1 mol/L ZHR-
CTRANGE WP
1.3.4 w9 T A0 Ah s i B )

PUEFREL 0.2 ¢ 10U AL EN E T 10 mL A5
AR KR e 2 220 | BIA5 B s vk
4 0. 02 g/mL BIRTAAL AR, BUFELRL .

1.4 BIREFE
1.4.1 Hmaras

PBEAER BT A 4 mm x4 mm VLT F)/NR GBS
A1 FREL0.5 ¢ BES T 50 mL B0 A 5 mL Y
UK IR 8PS A R O T AT i, S 12 A 10 mL
H R AWDIE, B0 5 LIS %2 25 mL 45
B, F A 2 mL FEESR ALY 3 R, AT
EW, P BEE S IHR A5,

1.4.2 FrAfoa s

B 5 mL 3T 20 mL TS HRH, A 2.5 mL
LR LN AT 2 mL VU 2 3L WAL A
TR 5 A AL B 30 min, FEAERIIA 1 mL 1E 2 4,
WHER &R H 2, B2 AU, I AGE & oK
BRERENBEK , EALRFI

B S mL bR TAEBIRT 20 mL T0Zs i, 4% 18
[FIRE AL BRI AT A AL AL B
1.5 FE&MHERSKHRMESRAFHE

ZRRCH A N RS I A 2 ) (%) D S A )
9101 43Hr ik Ik T W, LUA ML AT AE W i)
T P T RO AR bR, Xk 87 A S5 B A A AR
ST PRMERN SR, SEAT SR LA T, DL 3 A5 M L
(S/N =3) HsE ik IR, 10 55 L (S/N =10)
B ik w R
1.6 FHEHAFHBEENRAE

SR AR T i S I 2 VR A 1000 we/L A 1L
REPRE TR 6 I, BUE DL AE Y i i+

W TR RSD (B 558 05 I ERERG 25
1.7 FAEPEABZEENHE

F2 1. 4.1 19 A B EE R i ZERE S T AL AL AR
HOMABGHUBTR A AR, FL SR 4 100 pe/L
R PR A BN B A i, SR FHAS (] s i) AN i) S 56 A 5%
12 YRS SR RSD (ER 25 5805 I IRDRG 26
1.8 FiEmAMENHE

RS S5 A B I Sl X R 45 SR R, S R
1.7 W ECHIHEEE R 1000 we/L A AR S EINAREE &)
SYBITE W bR 251 W0 AR AR R = 5 °C | T IR R
+2 °C/min AR E £0. 1 mL/min BT #1746
W, RS AP RN S5 1 RSD (H % 50
B
1.9 EERHSKNKQNSEAFEMREREMES S

HIRE

KA T %t 4 R EEAS ] FH a8 00 2 i it b
BEHEATRG I | 33 SO L 5 PVC M B S A PVC 1Y
SERE ANPR RS ORI AS DI AR BT KA I &
S, SHL T WRCH TR 10010002 000 pg/L
I v o R 1) LR B BRI AE i | B AN A i -
FTBCHI 6 32k 25 52 7 B InAw NSRSk FIAR =1l
FRTMEE S RSD (HH L EE

2 FHRE5HMH

2.1 fTEUESHM®RK

H T A G A G Kk, 75 AT R A H A Ak
h 5 ¥ e IR AR Y R FEAT GC-MS 43, H AT,
KFH B EAN Ik B2 SARTEE A&
TR AL AT AL 2 A DY 2 FE Pk el e Ak AT AR 1k
AT AL R AE R A T, R & s A
BUB G A8 SRy AH N ) AT A 7= W, FLt S A T AR
PRI M 22 A MR RN A v X IR A% 1R B R T
2|, T A% TOIK 5 AN 6 Uk U I AR
AT BRI, 2 7 AR A AR, i H AT
Syffad E AT AE ARG, A RRIEAT H bR $E s
YE AL Z T, DU 2 LA AR AT A= AT 2R = e
IR BT ROV RS B s il o 4%
fife st m AT AR, L, AR Ty ik R U 2 3R A1k
FVE AT A AR, i DU 2 SR Al i 2 B
RA WL L1 R T, Az R B 1) b 85 ok el 3% H
FREIHE K, SEEE GC-MS XA HLB I &1 L E
30T .
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2.2 KWWNEHERK 100~ 207
2.2.1 REaHF X

ATy R B 4 A A, SR ST SCAN #52 sp
ST A AT G VAT, B LR BRI o SR
MEBES BT, TSRS W 5 ‘ 5
BRI RIE B, B85 ) 7GRS, A e | 1P .,
i SCAN 5 &I rh H AR B o3 €515 U Y AR R 74 85 1, me wm19mmm g
B T BE SIM R ARBEA RER BN E] 370 10 T 6 OIS a0 250
B WD IR — T B SRS B 1RE P 1 0k 9 i "
7L 72 e 4 B SIM ST 0 R T 2 TBTO MU LA Dyl

[ >4 TBTO F1 TBT {70 Z, SL WAk 4R AT 1 2 Fig.2 Mass spectrogram of TBTO derivative by
=T Z, ’ M TBTO 1 TBT {5 4E ¥ ) SCAN it sodium tetraethyl boride
PR, % 0 B O 3 6 5 A I, S i loo i
SrETT RIHGZ T AN RE S A 7€ TBTO A1 TBT 1Y ol
i, TBTO H TBT fiTE YA ik WL IE 2 & 3, .

_ BS0f 151 177
125} 5 e 5 = i a1 263 291

@ 075¢ 2 = & 81
Z o050 - i obetllls 135 411 vl 19 90 . [lu27s
= 025k 150 200nd~ 250

Moo s o 200 13 TBT AP0 2 S0 0 2 it

B9 R LA SIM KR B T Fig.3 Mass spectrogram of TBT derivative by
Fig. 1 Total ion chromatogram of 9 kinds of sodium tetracthyl boride
organotins derivatives of SIM mode ViR e DU il a A= - = I B WAN DL R (R VA=

2.2.2 RMATTEHTHLESE
RG2S A HUBAT A= 0 ol P 2 2808 o 1 19 70

29 A HLEBIRIN T 5 1 DR B I ) AUE A |

VENENE SE BB T, S A VLB B ENE 2 &
BT R R R LR 2,

SERE T AL

Tab.2 Retention time, qualitative ions, quantitative ions and ions abundance ratios of 9 kinds of organotins determination method

W2 TR PRBH I ]/ min TERE T m/z SETER T m/z W ENE TR

MBT 9.795 179 177,149 100:79: 55

DBT 12.017 207 179 151 100:93:90
TBTO/ TBT 13.923 207 177 151 100: 50: 46

MOT 14. 955 179 177291 100: 76:41

TeBT 15.551 179 235 177 100:97:92

DOT 19. 464 263 261,151 100: 76: 58

TPhT 21.419 351 349 347 100:75:42

TCyT 21.510 233 231,151 100:76: 48

R 1 5E 1943 B SIM AR 2k v T AR 1 i ot
TN, SRR A U A A e R B T R0

ﬁﬁmf:%ﬁfﬂaﬁ
2.3 FHELZETCESHHRAMAESMRS T
VLA P A 0 8 2 3 1 T B Ak B,

XoF I 14 JOT 15 R A Al Al T A o R R AT ek
Eﬂﬁ%usﬁﬁ%w@m:wmmﬁ&@m
PR, 10 F5 (ML (S/N = 10) B sE e E i, 455
W3, A HUBEF IR 10 ~2 000 pe/L {E I,
RMESC R YR I, 2P O R BN 0.999 3 ~
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0.995, ik IR 5 & R & 45 R NS5~

20 pe/kg F115 ~71 pe/ke,

39 MAHLBIRRIN T TR AL T e L AR 5C 2R B G FROF 7 R

Tab.3 Linear equations, correlation coefficients, limits of detection and quantification of 9 kinds of organotins determination method

Y IE s L )y LR R W (pgekg™) @Y (ngkg™!)
MBT ¥ =535.30x -5759.35 0.999 3 5 17
DBT y =322.05x -3 507. 54 0.999 4 20 71
TBTO/TBT ¥ =360. 28x — 6335. 49 0.999 5 20 67
MOT ¥ =665. 90x —7 085. 42 0.999 4 5 18
TeBT y =418.85x -4 164. 95 0.999 5 10 33
DOT y =548.94x -5 695. 62 0.999 5 5 17
TPhT y=1214.66x -13 758. 54 0.999 4 5 15
TCyT ¥ =518.09x —6228. 94 0.999 3 20 67
2.4 FHEHEBEZESW T ALY RSD (H % 507 L HEREAS B B 45 R L3R 4,
KA B 2 E W EE S 1000 wg/L ALY S APLSATEY R RSD HM 1.07% ~1.82% , K W]
RAPTETAERR 6 W BEILBMAYCRE T ARk E R,

K49 P BB T 5 B FERERT B BEAS I 25

Tab.4 Results of injection precisions of 9 kinds of organotins determination method

fige= 7/ ESTTpoA

&Y AR YA RSD/%
TAF 1 FA72 T473 Fii4 FAT 5 Fi76
MBT 480 224 464 819 454 735 460 288 464 293 465 300 464 943 1. 82
DBT 296 245 289 326 284 539 288 852 295 781 291 794 291 090 1.54
TBTO/ TBT 724 110 708 586 701 895 707 546 728 808 715 143 714 348 1.45
MOT 687 813 668 640 662 271 658 442 673 778 670 727 670 278 1.53
TeBT 444 298 432 944 430 632 426 948 438 507 434 754 434 680 1. 40
DOT 629 213 626 508 626 378 627 677 646 296 633 853 631 654 1.22
TPhT 1021 537 1014 873 1003 804 1 007 380 1034 254 1019 354 1016 867 1.07
TCyT 573 173 571453 567 487 572923 586 629 572 563 574 038 1. 14
2.5 FHEHREBEESN MZE 0 RSD {H M 1. 51% ~2.22% , WA J7 B 1
Fi2 1. 4.1 RO PROREEERE G TERE S ATAL BT A M RAE, SCER AR AT 22 I sl N 2 X A 4 A i

O HUBHR AR, BCm O R 100 pe/L
8 PRt AR AR R 5 58 Tk R ARG B B, A [R]
6] AR S N B 12 WO e 25 9 W36 5, &5 A DL
B R INSE FL RSD (K 1. 52% ~2. 65% , =W
J5 v ADRS 5 AT,
2.6 JikmAMES
BT 2 A B B RS T 25 SR A R T, S HR
1.7 TECHI BTV 1000 e/ L DR 6 AR AL
i, 3 B FE R UG A W1 R AR TR £ 5°C | TR R
+2 C/min FHE £0. 1 mL/min B4 F 174
W ATEAAIG N &R, SRR, KA VG K

R K FEM
2.7 LEHSENERSHEMREKRIES
VPR 4 PR R g 1 £ S b L S s
FESL A PVC & PVC BY¥RL, AR e s {4
TRAS AR B BT UKFE I & S E R 42,
IO FHAZ 7 3 R AT A I, A0 435 SR DL 3 7 G 45 2R
BIRIX 4 FE S iR b YR SRR 9 R
MU LAY . S 08 1.7 7 e B vk o 100 .1 000
2000 g/ LA o e B8 118 £ e AR AR i, A
IR BEFEAT RO 6 43 , R A 7 ik A Tl | 25
W2 8, 9 A ML M Ax B %K 85.93% ~
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Tab.5 Results of intermediate precisions of 9 kinds of organotins determination method pne/L
&Y 25k p(AHLE) RSD/%

86. 37 84.70 86.23 86. 15 87.99 89. 06

MBT 2.36
90. 64 89. 64 87.17 88.25 91. 88 88.93
88. 56 88. 84 89.75 89. 58 91.21 91.94

DBT 1.55
88.50 90. 04 88. 63 90. 22 92.90 90. 01
98. 37 99. 06 96. 84 97.72 101.27 101. 00

TBTO/ TBT 1.52
97.30 99.78 97.92 99. 12 99.76 100. 99
96. 14 94. 36 95. 83 95.73 97. 61 98. 57

MOT 2.29
100. 28 101. 51 97. 89 99.91 100. 54 98. 94
98. 35 97.35 98. 19 97.91 100. 41 101. 39

TeBT 2.31
101. 16 103. 27 98. 41 102. 09 104. 46 101. 64
105. 43 104. 84 105. 56 106. 51 108. 99 109. 67

DOT 2.65
109. 77 113.90 109. 95 111. 80 111.98 110. 21
85.54 86. 04 86. 14 85.85 88. 89 88.49

TPhT 1.95
89. 31 89. 16 87. 64 89. 34 90. 86 87.54
107. 86 107. 81 108. 98 110.29 112. 67 112.27

TCyT 1. 86
109. 53 112.55 108. 02 112.01 112. 85 112.21

6 9 T BB T5 vk A TE PRSI 45

Tab.6 Results of durability of 9 kinds of organotins determination method pg/L
p(AHLE)
REBER on o PURREE O BUREER JRREE b VAL HEL RSD/ %
+5C -5%C +2 C/min -2%C/min +0.1 mL/min -0. 1 mL/min
MBT 991. 74 982.22 1023.02 1029. 02 990. 79 1 .006. 99 1001.72 1.73
DBT 996. 06 998. 89 1033. 85 1031.73 990. 78 1013.51 994.7 1.79
TBTO/ TBT 1991. 67 2007.91 2075.39 2061.19 2 006. 15 2034. 62 2019. 64 1.51
MOT 994. 89 992. 16 1 035. 69 1026.9 1 015.96 1014.99 1027.22 1.63
TeBT 999. 45 992. 55 1035. 40 1024.71 1014. 15 1016. 64 1029. 61 1.54
DOT 1009. 34 982.17 1038. 49 1026. 43 992. 25 1037.37 1013.73 2.13
TPhT 1014.16 970. 05 1028. 30 1012.24 988. 16 1016. 12 1011.01 1.96
TCyT 1019.39 974. 86 1040. 4 1015.51 990. 44 1016. 09 1029. 55 2.22

KT 4 TR AR A P BRI A R

Tab.7 Results of organotins in 4 kinds of commercial food contact materials ne/kg

EYAFR PR QRURASNEE B BTukANa | AYATE PREEE DRRASNE B TR E
MBT KEzth R Riam Rt TeBT Rl R AH ER i
DBT EN oA EN i3 IS (4 ARAGE DOT ARG R AA ARG
TBTO/ TBT — RAGih Rl KKl ER TPhT REds R AH ER
MOT REzth REEH Ria A TCyT ER O S o3 N oa ER
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117.39% , %) RSD {H M 1.12% ~1.97% , &R J7
PR DR M R AT

89 M LB Ty ik iy I I i R A ek A A

Tab.8 Recoveries and repeatability of 9 kinds of
organotins determination method %
T 100 /L JITRR 1000 pg/L AR 2 000 pg/L
[l E2
e RSD - [l RSD R RSD
MBT 86.75 1.77 87.97 1.48 87.23 1.97
DBT 89.98 1.48 90.61 1.92 90.68 1.86
TBTO/TBT 99.04 1.80 99.35 1.68 98.63 1.54
MOT 96.37 1.55 101.97 1.22 101.66 1.58
TeBT 98.93 1.61 104.95 1.12 104.07 1.39
DOT 106.83 1.89 117.39 1.52 115.33 1.29
TPhT 86.83 1.69 87.51 1.36 85.93 1.32
TCyT 109.98 1.94 111.01 1.43 111.13 1.45
+ A
3 & i

ARWFFEHESL T GC-MS [R] B 22 £ i 12 fish 44 )
o9 B HLE 0, B A DL AT AL B 5 VA Al B AR
B3 B IR N 5 4, X AT A A 2% 1 R I 2% 14 1
oAb = T A 8 B [ B 34 T A AL A
AN 75 SN/T 3938—2014( B b At R &1
MR LB I SR (A - BTSRRI 4 Fhofy
BL# (DBT [ TBT ,DOT , TPhT) H HE il I3 fin %8 9 Fef
(4 . MBT .TBTO MOT . TeBT . TCyT) , KA 1
TR Y, ARBFFEAZ T AT T 2T
YSUE , £ Y0 UE I H B S TR g 5 ) 4 Rl B
AN TR FH a8 1 e b e (DR B T R4S PN R 4
BT KA &) AT TR, PRk 9 B A
BUE LAY, 207 vk RO & BRAERRT S5 R P 4E |
R, o] T S Al R 9 FeE HLE Y )
BRGNS 56 = 4 T

S 3k
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Determination of 9 Organotins in Food Contact Materials

BAI Yun', LIU Weili'?, GAO Xia'?, HU Guanghui'*"
(1. Bejjing Key Laboratory of Organic Materials Testing Technology and Quality Evaluation,
Beijing Center for Physical and Chemical Analysis, Beijing 100089, China;
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Science and Technology, Beijing 100089, China)

Abstract: An analytical method for simultaneous determination of organotins in food contact materials
with different uses by gas chromatography-mass spectrometry was established. The derivatization
conditions and detection conditions were optimized and the detection types of organotins were also
extended. On the basis of 4 kinds of organtins detection ( dibutyltin dichloride, tributyltin chloride,
dioctyltin dichloride and triphenyltin chloride) of the current standard of SN/T 3938—2014 “food contact
materials-polymers-determination of the organotin compounds-gas chromatography-mass spectrometry” ,
the detection types of organotins increased to 9 kinds (added: monobutyltin trichloride, tributyltin oxide,
mono-n-octyltin trichloride, tetrabutyltin and tricyclohexyltin chloride ), and the methodology validation
experiments were completed. The good linear relationships were obtained with correlation coefficients of
0.9993 -0.999 5 in the range of 10 =2 000 wg/L. The limits of detection and quantitation were 5 —20
peg/kg and 15 — 71 pg/kg, respectively. The injection precisions were 1.07% - 1.82%. The
intermediate precisions were good, and the relative standard deviation ( RSD) of the results detected by
different laboratory technicians in different times were 1. 52% —2.65% . The RSD of the detection results
of durability were 1.51% -2.22% . In this study, 4 kinds of food contact materials with different uses
were bought from the market and detected. These samples were made of PVC or plastic containing PVC,
such as plastic wrap, heat preservation bag lining, place mat, and refrigerator storage box for dumplings,
etc. The results showed that no organotins were detected in these 4 kinds of food contact materials. The
recoveries and repeatability were good, the recoveries were 85.93% —117.39% , and the corresponding
RSD were 1.12% - 1.97% . The established method was highly sensitive, simple, reliable, and
versatile, which could be applicable for the simultaneous detection of 9 kinds of organotins in food contact

materials.

Keywords: food contact materials; organotins; monobutyltin trichloride; dioctyltin dichloride;

tetrabutyltin
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