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Research on migration of acrylonitrile in acrylonitrile styrene and
acrylonitrile butadiene styrene plastic food contact materials
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ABSTRACT: Objective To study the migration of acrylonitrile from acrylonitrile styrene (AS) and acrylo-
nitrile butadiene styrene (ABS) plastic food contact materials. Methods The migration of acrylonitrile in dif-
ferent kinds of food simulation was determined under different using conditions by the headspace gas chroma-
tography, and the inference of food,simulation temperature and time to the migration of acrylonitrile was also
studied, and the acrylonitrile monomer residue was compared to the migration of acrylonitrile. Results The
migration of acrylonitrile in AS plastic food contact materials was higher than that of ABS plastic food contact
materials. Under the same condition, the acrylonitrile migration in 50% ethanol is the biggest among the dif-
ferent food simulation. In the same simulating food, the acrylonitrile migration increased with the contacting
time and temperature. Conclusion Compared to ABS plastic food contact materials, acrylonitrile in AS plas-
tic food contact materials showed an easier migration to the food simulation, which indicated a greater security
risk existing in AS plastic food contact materials.

KEY WORDS: acrylonitrile styrene plastic; acrylonitrile; styrene; food simulation; migration

EELWHE: (2013KJ68) (20141K079)

Fund: Supported by the Science and Technology Project of Jiangsu Inspection and Quarantine Bureau (2013KJ68), the Technical Plan of General
Administration of Quality Supervision, Inspection and Quarantine of the People’s Republic of China (2014IK079)

*BHESE: , , E-mail: chenmingciq@126.com

*Corresponding author: CHEN Ming, Engineer, Changzhou Testing Center for Import-Export Industrial and Consumable Products, No. 1268,
Longjin Road, Xinbei District, Changzhou 213022, China. E-mail: chenmingciq@126.com



11 , AS

ABS

3565

,ABS AS

1 531 8
) ABS(
- ) AS( - )
[1-4]
[5-8]
GB 9685-2008
[9]
0.02 mg/kg, 2011
10 1oy,
0.02 mg/kg 0.01 mg/kg
2011 AS
[11] ,AS
, AS
ABS AS

2 MR57AE

21 L =%
- (7890A-7694E,

); (FD115, );
(XS205, - );
Eppendorf )

22 W

( 99.9%, Dr Ehrenstorfer

Aglient

)9 NaN_

( ; ); (
Millipore )

2.3 =ESHENEFH

: INNOWAX, 30 mx0.32 mmx0.25 pm

150 C; NPD; 330 C
40 C ( 8 min), 20 ‘C/min
200 C 1.0 mL/min;
3 mL/min; 60 mL/min;
70 C; 30 min; 1 mL;
1:1
2.4 tRAERRAIECH]
1000 mg/L 1 mL 10
mL , N,N- )
100 mg/L
25 5 10 15 20 25mg/L
) 5 mL 6 ,
20 uL
0.0l mg/LL  0.02 mg/L 0.04 mg/L  0.06
mg/L  0.08 mg/L  0.10 mg/L
25 KWHE
. =
0.02 g , lg
, 3 mL N,N- , ,
GB/T 23296.1-
20092,
5.0 mL )
20 uL N,N- ,

26 BMEMMSIBFMGMIESR

E B

[13-15]

ABS AS



3566 5

, 3 FR51HE
3% 4 10 20 50 6 o
31 FE&XMHEERYME
, 2.4 0.01~0.1 mg/L
b 2) - ’
4
’ ’ 6 0.01 mg/L

3.2 ABS. AS RmiZfM P R EERAIKXE

, 3% 4% E5IREXAE

10% 20% 50% 6 ABS AS
3 s 20

F 1 FBEREDNERRFTER SR

Table 1 Food simulation in different national food contact material standards

(pH>4.5) 10%

(pH<4.5) 3% — 4% 4%
20% 8% 50% 20% 65%(V/V) 20%
50% — _ _

F2 ZBEWRERNKFYE
Table 2 Test conditions in different national food contact material standards

EU No.10/2011

=100 C,
R 60 'C, 0.5 h;
>100 C,
95 °C,0.5h;
F 3 HWEEMRNEHF
Table 3 Test conditions in this research
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Table 4 Linear regression equation and relative coefficient ABS , AS
Y=238.08X+0.0658 0.9991 0.01 mg/kg ABS ,
3% Y=183.34X+0.294 0.9994 0.01 mg/kg ,ABS
4% Y=182.55X+0.2184 0.9995
b b AS
10% Y=114.93X+0.4452 0.9996
20% Y=114.14X+0.1696 0.9994 . N .
3.3 AS ZRlEmEmMa I BIER
50% Y=51.712X-0.1301 0.9991 ) )
33.1  AS BAR AR F R AR R AR
W+ 4T A L
ABS AS 100 C )
, 50% 0.5 h, , 3% 4% 10% 20% 50%
5 , 6
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Table 5 The monomer residues and migration of acrylonitrile

AS (mg/kg) (mg/kg) ABS (mg/kg) (mg/kg)
1 8 21 7.60
2 10.7 22 11.2
3 232 0.004 23 242
4 36.7 0.008 24 35.7
5 44.5 0.013 25 42.5
6 50.2 26 51.3
7 53.2 0.013 27 54.2
8 60.2 28 61.5
9 60.5 0.014 29 62.7
10 66.9 30 66.9
11 73.0 0.017 31 74.0
12 80.2 0.004 32 80.5
13 92.0 0.035 33 94.0
14 97.1 0.039 34 98.1
15 101 0.078 35 103
16 107.2 0.080 36 106.1
17 109 0.009 37 109 0.004
18 118.9 0.150 38 118.3
19 120.2 0.230 39 121.4 0.003

20 140 0.005 40 142
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Table 6 The data of acrylonitrile in different kinds of food simulation (mg/kg)
(mg/kg)
3% 4% 10% 20% 50%
20°C,2h 0.004
20°C,6h 0.008 0.009 0.006 0.007 0.004 0.009
40 C,2h 0.016 0.015 0.018 0.016 0.018 0.018
40 C,6h 0.034 0.036 0.035 0.034 0.054 0.06
60 °C,2h 0.045 0.044 0.047 0.05 0.056 0.066
60 C,6h 0.112 0.114 0.112 0.114 0.13 0.159
70 °C,2h 0.07 0.068 0.067 0.07 0.081 0.096
70 C,6h 0.177 0.184 0.188 0.185 0.24 0.306
6 , AS 1 >
2h
50% >20% >10% 3% 4 , ; 2 h~24h
5 > > , ; 24 h~10 d ,
50% AS )
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Fig. 1 Migration of acrylonitrile under different contact time
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Fig. 2 Migration of acrylonitrile under different contact
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