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ABSTRACT: The work aims to evaluate the migration risk of vinyl chloride, vinylidene chloride and 1,1-dichloroethane
from food contact recycled polyvinyl chloride materials. A gas chromatography method was developed to determine the
migration of vinyl chloride, vinylidene chloride and 1,1-dichloroethane in food contact recycled polyvinyl chloride mate-
rials in water, acid, ethanol, olive oil and chemical alternative solvents. The three substances were separated on a DB-624
(60 mx250 pmx1.4 pm) capillary column, and detected with an electrical conductivity detector (ECD). Results showed
that vinyl chloride, vinylidene chloride and 1,1-dichloroethane had good chromatographic separation effect and there were
good linear relationships for the analytes in the range of 0.005-0.05 mg/kg, with a detection limit of 0.001 mg/kg and a
quantitation limit of 0.005 mg/kg. When the addition amounts were 0.005 mg/kg, 0.01 mg/kg and 0.02 mg/kg, the recove-
ries ranged from 94.8% to 108%, with the relative standard deviations (n=6) of 0.0%-9.0% which was lower than 10%.
With high accuracy and good precision, the established method could be used to determine the migration of vinyl chloride,
vinylidene chloride and 1,1-dichloroethane in food contact recycled polyvinyl chloride materials.
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1 3 Ff EH AR TR A bR v R
1.2.2 k. B, SZ2EEREMMIRETIERRK

TE 5 ANTREsH A2 90 10 mL %F R £ 5
Wy, 18 BEA TS AR O AR R B 5 20 1,1
TR - E OBEIR A FRE A R A4S 20 uL,
RAHA)EAR FE S 0.005, 0.01, 0.02, 0.03
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Fig.1 Optimization of headspace conditions for different simulants
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Fig.2 Optimization of headspace conditions for olive oil simulant
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Fig.3 Optimization of headspace conditions for different simulants
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bR TAEMZ . 455 %W, Aok, 1L,1-—“58 2
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i VB2 RS AT IR A S0 50, B M VR A 7 H I v
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1,1- A LB H BR Y4 0.001 mg/kg, 72 HEBRYH
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Fig.5 Gas chromatogram of vinylidene
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Tab.1 Linear parameters, recoveries and RSDs of vinyl chloride, vinylidene chloride and 1,1-Dichloroethane
feamas i STPEIR o R e ks
K 0.005 ~ 0.05 y=107826x-33.75 0.998  0.005. 0.01, 0.02 103, 103, 102 4.0, 1.8, 4.9
R (4%) 0.005~0.05  y=1023329%x+10.37 0.997  0.005. 0.01. 0.02 105. 102, 964 7.2, 33,25
ZBE (10% ) 0.005 ~ 0.05 y=256 365x+56.97  0.999  0.005. 0.01. 0.02 96.4. 105, 103 4.3, 3.9, 6.1
AL P (20% ) 0.005 ~0.05 y=243 684x-96.07  0.997  0.005. 0.01. 0.02 99.2, 107, 98.6 7.4, 19, 5.7
P (50% ) 0.005 ~0.05 y=258 119x+32.97  0.997  0.005. 0.01. 0.02 100, 106, 101 7.5, 1.3, 6.1
2P (95% ) 0.005 ~0.05 y=10086.85x+1.98  0.996  0.005. 0.01, 0.02 98.0, 104, 104 7.6, 2.2, 5.6
ST 0.005 ~ 0.05 y=54128.3x+69.3  0.996  0.005. 0.01, 0.02 104, 103, 100 6.2, 1.5, 6.2
HAE 0.005 ~ 0.05 y=54 118.0x-33.9  0.997  0.005. 0.01, 0.02 104, 104, 98.0 5.0, 2.7. 6.0
K 0.005 ~ 0.05 y=113 126x+14.87  0.998  0.005. 0.01. 0.02 95.6. 105, 964 2.3, 3.3, 4.2
2 (4%) 0.005 ~0.05 y=245 086x-133.2  0.998  0.005. 0.01, 0.02 101, 105, 973 6.6, 3.0, 7.7
2P (10% ) 0.005 ~0.05 y=256 043x—288.9  0.997  0.005. 0.01. 0.02 103, 106, 100 6.4, 2.7, 74
L2 P (20% ) 0.005~0.05  y=1456869x+17.95 0996  0.005. 0.01. 0.02 99.2, 105, 102 2.3, 3.5, 6.3
P (50% ) 0.005 ~0.05 y=245 854x+75.94 0997  0.005, 0.01, 0.02 103, 103, 103 6.5, 2.3, 4.2
I (95%) 0.005 ~ 0.05 y=25143.9x+50.1 ~ 0.997  0.005. 0.01, 0.02 97.2, 104, 999 6.3, 3.5, 5.7
ST 0.005 ~0.05 y=35598.5x-17.3  0.998  0.005. 0.01, 0.02 98.4. 106, 983 0.9. 22, 6.5
A 0.005~0.05  y=651953%-7.96 0998  0.005. 0.01. 0.02 106. 105, 96.0 6.6, 3.1, 4.0
7K 0.005~0.05 y=122879.53x-11.56 0.997 0.005, 0.01, 0.02 101, 106, 103 3.3, 3.7, 2.4
LR (4%) 0.005 ~ 0.05 y=246 673x+12.89  0.996  0.005. 0.01. 0.02 99.2, 101, 994 2.7, 1.1, 5.3
2P (10% ) 0.005~0.05  y=564772x-115.78 0.998  0.005. 0.01. 0.02 100, 106. 104 7.5, 29. 7.8
Lz P (20% ) 0.005 ~0.05 y=135885x—-432.6 0996  0.005. 0.01. 0.02 99.6. 104, 102 44, 2.5, 6.6
P (50% ) 0.005 ~0.05 y=125112x+19.3 0998  0.005. 0.01, 0.02 102, 106, 104 8.1, 1.6, 3.6
I (95% ) 0.005 ~ 0.05 y=25399.3x+42.3  0.999  0.005. 0.01, 0.02 107, 104, 100 2.8, 2.2, 6.2
ST 0.005 ~ 0.05 y=154159x+76.0 ~ 0.997  0.005. 0.01, 0.02 102, 106, 101 8.6, 2.9, 5.9
A 0.005~0.05  y=124982x+6.13 0996  0.005. 0.01. 0.02 102, 106. 99.5 6.3, 3.3, 5.5
N 94.8%~108% , AHXI AR HEMW 22( RSD, n=6 )4 0.0% ~ :
9.0%, ST 10%, FWIAT5 I B0 5 S50 4 1 1 i
FEITHTER 5 sl
2.6 SEBREERNE S 4t
RSO at 5 UGB A PVC FEA & 3
AT AL -2 ALK 1,1- R LT B E o
ORI o HAS ERE  E J  L 3 A vk RE K L1-—HZ5%
b, $ASUR @ TEE AT RTAL B, TSNS IE R AT E M
B AT E S Y, MR R AU — 3K |
B 7 PR B BN 95% M0 2,82 L IR TE Wy 40 °C ., B T
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