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A Cacrylonitrile, AN) J&& NG - T
M - R (acrylonitrile butadiene styrene, ABS )
FN G I - 7R 294 (acrylonitrile styrene, AS) #fg
MEEEURL, ABS. AS WDRTZ TRl /N R H
PETTHL . UK PIIE B B ROK AR | i wpas ik as U 4
TG A —E 8k, YRR S 7E s EcE K
Rz e, JCHAEARGHA N 2450 . ffife sk
PR MRS T, PR AT RE &1, KW
T LT R 20 NS UG, AN Rk
CIF LR S P ANE UE2S - 3 e € e N 1
ARk R ] it B A S R N s i A RS R AT T AR R,
GB 4806.6—2016 { £ i &4 E ZhnifE £ ah % il 19
G ) BE, PIEIEITRZER A 0.01 mg/ke.
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RS AR A R A E]; 4K, PureLab
Option #Y, Je[& /% 4% fHIRMEAE, FD115 &Y, 1&
[ TE15; THas ghRESs , MK 0.3 MPa, 4 R VUR L4 w5,
IS SR B AT PR F

1.1.2 XA

N, N- “HIJEHEEE (N, N-dimethylformamide,
DMF) , 4riradi, EAEBRAFHARAR, L
Jo SR T 6 R GB 5009.156—2016 (£ i 42 4> [
FARUE B HE fb ARk B il it 1 A% 12U Tk B 7 v
WY 5 B (hral) | CFE (faidal) | B,
TR A AT R Fl
1.1.3 A&

PN bR 7 S (C2H2CN, CAS 5 107-12-0)
N G AR E S (C3H3CN, CAS 5 107-13-1) , J&
HIREE 1000 mg/L, LS AR ER A R 55 BR
VNI
1.14 H&

M TE R 63 it HL AT AR RPERIFE L, 46 it
ABS #KF, 11 4t AS I RE. 6 #t T A2 I (nitrile
butadiene rubber, NBR ) .

1.2 KBFHE
1.2.1 R¥ AR RS

A3 B SRR UE S 0.1, 0.2, 0.3, 0.4, 0.5 mL,
AN 10 mL 28 mfH, MA N, N- ZHBEH
Tk B B 2 B, AT, 1980 E 4k 10,
20, 30, 40, 50 mg/L KRG R IEE T
1.2.2 A AT A Bk BE )

W BCR AE BR T 0.5 mL, B2 A 10 mL 25,
AN, N- ZHBEH BRI R 2 205, 1Y), 155
JEE N 50 mg /L AN RSB AR IETR T
123 A R E

VEFARRME . RS2 L TR I, e A
Z: M8 GB 5009.156—2016, LI4ATH . RS HE L FITE
T Bl B HEAS [F] 2 2R B A S T R

FR kB LI RS T 20 mL /R, Bl
JIA 480 mL —ZoK, FesriRs), RIAHARECk 4%
) LRI TR

RS B BT . R B i B 50 mL & %,
FHINA 450 mL —20K, Fu50iR5), RIASRC T AR
SR 10% [ CREW ;AR 20% 5 50%
) B T I e AR ) B, 4% S K B )
T

TSR Y . AR R B
b B A8 HAE
1.24 XB4H#

1) T EFEs

AT ] 30 ming THZSHATRLE 70 °C; R
JE 80 °C; fEHILRIRE 85 °C; JE 1 138 kPa; il
[A] 2 min; FAERTE] 0.04 mins

2) RAHERE T

OFERE . TSR & TR E A B AT,
HK 30m, N2 0.32 mm, R 0.25 um, BRER0HE:.
FEIREEFLRE . 40 CA%45 4 min, L) 10 °C /min J}Z 70
CARFF 1 min, DA 15 °C /min FF& 170 °C. gekE R
JE: 150 Co MMERIEEE : 280 C. AR IMIA:
50 mL/min, &S Ji#: 1.5 mL/min, 53k 145
mL/min, PEFECHEEGERE: 100 kPa.
1.25 #HRB

Qe R VLY SR SN 1 R SV Nl R L=
W B b 42 il B R A F Y i R AE d o

1) FAE S . R TC T 1 1 e AL
REFUE ORI, DAL PR i EAS )R 5%
PR A E R B ARR L

2) RUFES: . KIS GB 31604.1—2023 (5%
2 ERARE B b R R S AT A e ) )
VA 18 BRI ADN I B S I ] . PR S DL
Jo . BEREDIRE S o8 R AR, TR R S
RERLY) 76 0 4 fioh,  DIASEADL B O 422 ol bA ) 1 L S
FHTE S R 28 B AOAE G 2 A4 BT C T R A (W] 7R B2
(20~100 °C) RYFEIRRAEAE N, Fi BRI e B YR 16
BFE] (0.5 h~10 d) UEATACEE, SERUIR ARSI, UK
AT AU, sl SEI e, IR
TR, DRI S5 (i — St S e itk . #5J01or
REHATIERS AN, 07 B S T 4 CokAa Ik
TRAE, LI o e, o DR i A e T RN 5
B a5 I A HER M
1.2.6 AHHEEHERNE

1) KPR AT, AR B BCEL A

2) F 5 mL BARFEEL 5 mL KPR, K
AT, LR s s, LIRS A Z AT
Pi; 5 100 L i e G A6 T2 i in A 100 pL N,
N- ZHUIJE BT 100 uL SIEFRUEAI, 70 IRE
¥, KERRPR BT PEIRIOWR, S AL BRD IR 5K
R —3.
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3) MU 2.2.4 WHATIEAS AN . BERE IR AR A
il 2k fre (s b ) i, USRS E TR M)
Aty i, SOEW T, BRGNS R A
BPEAIATFENE

4) BAnAbFE, BRI E R,
SRR B

2 HR5UH®

2.1 FARARGEMMTARBREI®ES
RERFIIRE BT B, A C B £
W, IR S R RE TR RN, #HIRRERIR
LI (20~100 C) A (0.5 h~10 d) HATIER
. IRIER IR 1 Fs .
R 1 FRAMERHGREOE R RSN E
Table 1 Detection batches and detection rates of AN

in different materials

BRI R &

FE i FERbAtbR RAUHER Rtk R %
ABS ¥k} 46 109 33 30.3
AS #ik} 11 51 24 47.1
TR 6 18 3 16.7

% 1 [ AL, ABS ¥EH, AS %KL, THSBKY
A NEIETR, Hh, AS MRHRE 1 R e,
H47.1%, ABS BEHIRZ N 303%, THEBREH
7 16.7%, UiHA AS BB SIS AL KU K

PTG TE AS ¥R 9325 KUK = T ABS #1K)
BB, PE LA as i 5 o 25 5%, AS 3
L IG5 2R M SR SE SR R, T ABS #HE}
MJEAE AS ¥R RS E5IA T2 = FMofh—7T
W, X BN B U T MR, T
FEAEIR T ABSHRBEAH , $2T+ T MR 28 M Fnati:
Rl T o454, ARENH T BRARE P 3Lk
e, JEMEEAL TR TR, BLAh, BiRRE
T NIEIELE ABS SRR & b JERELN A ABS
SURLNTRIE B B 45, T R AR T T 3N
PSR RE, A RPN T T AN AR
B Tl ABS SR Hb DR IR 10 38 A% 2K P A AL 25 P
RE AS SR

TE TR, PEIE UL RYIE S AATE . fidk
TR R A I Sy A I, AR I A, Ak T 4y
TFRIAEAER, S RRE T RARE . TIEE
JCHRA B A PR R T RBP4 i
T RANE T RIS R TR, AHELZ R, AS I

ABS SR H) 4> THER MRk, B AR 58 B B9 TR

BIERIRREYE . I, T AR T IR R Hh XU A1
25 b, A SR % AS Fil ABS B8R Wi

W Pk A e T, BRI XU, Half

PR A AT

22 ABBRESTEIBEEST

HeHE GB 31604.1—2023 (£ i 44 E S b e £
mb A2 Ml Ak B ) S AT RS IR IR ) ) Hh 413 Bl Y
R A8 T4 ol 195 T 75 18 B 22 Fb 2 S B AL A T AT 78
RIS, WG BRI B L) RE A B AL
R RSO, AT B A & AR T T
TERAE . WA IR ST I A i 1) de )™ iE RS A1,
BT AS BEL . ABS BEHES I AU (4% &
FRIAT . 10% LBV . 20% LR . 50% L1
W, MO ) MRS, &egiit, Jt 23 HERAE
Fedh, o6 dit AS %KL, 17 it ABS %k},

AS FRMEAN R B Al B b 0 A R A
RN 2 frok. 2 Al A1, AS SRHE & dh A5 4
Y 50% B N I R R R . T, 7
50% ZEEEW T, AS BRI NIRRT .

F2 ASEREFRAARENDPRIGED

ik o1 ), R i o 3

Table 2 Detection batches and detection rates of AS
plastics in different food simulants

AR SAIERYS [iOAsREiIRV S T /%
4% 1R 30 4 13.3%
10% ZE 30 4 13.3%
20% 30 5 16.7%
50% Z.TE 30 6 20.0%

Mt 30 4 13.3%

AS FEREER 236 DL U< PN A i 3 B HHie a3k 3
Frose 3 3 AL, AS BB AR I B0 1T A% A
0.010~0.300 mg/kg Z [i]; & —4t AS BUELE 50% &
BRI AR R R, R {EN 0.300 mg/kg.

®3 ASEREFRARGEMNPRERNIBE

Table 3 Migration of AN from AS plastic in different

food simulants mg/kg

R St S2dt A3t H4dt St
4% 28 0.035 0.023 ND 0.025 0.027
10% 2B 0.010 0.012 ND 0.014 0.011
20% & 0.013 0.015 0.010 0.041 0.016
50% ZEE  0.068 0.041 0.028 0.300 0.270
g I ND ND ND 0.031 0.035
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ABS BB AN [A] £ St A DL b D9 4 i O A6ttt
WA R AR NR 4 7R . 3k 4 ATHI, ABS #IRHE
BRI 50% LI IR FP 8 DR 940 i ARG ) 3 sy o
UL, TR 50% SEEEW, ABS BRI NS o
Kt o

F4 ABS BRETR RRBFLMHPRIGHELD

ik L Rk
Table 4 Detection batch and detection rate of AN in ABS
plastics in different food simulants

BRI [ioalllEiIn7d [OATAE 1R/ ¢ Tzt /%
4% TR 85 4 4.71%
10% ZJ 85 5 5.88%
20% 2% 85 8 9.41%
50% B 85 11 12.94%

LGy T 85 2 2.35%

ABS SRR 43 6 A R B AR T AL A% B An ke 5
FFR. HI# 5 ATAL N M i AT 8 i AE 0.015~0.510
mg/kg Z [A]; —Ht ABS BIRHE 50% BRI
Kt E %GR, Bom{E 0.510 mg/kg.

F5 ABSBHEFARAMREBEMYPAKEHIRE

Table 5 Migration of AN from ABS plastic in different
food simulants mg/kg

LY B Sodlt AE3dt E4dt ESsHt
4% R 0.016 0.021 0.015 0.023 ND
10% ZF%  0.060 0.063 0.031 0.038 ND

20% L 0.016 0.077 0.061 0.045 ND
50% P 0.082 0.140 0.107 0.071 0.510
LHCURL ] 0.051 0.060 ND ND ND

Zi b, ABS BURMEA R & b U T 932 L
5 AS BB R EOM R FEAR [ 9 i 3R 58 T
50% ZBEAEALII NI I (RS R

AN TR B i AU 6T TR 9 i 2 1453 T B
Fo AT, BB BB R TR
HERCA S PRt i S b b2 T s AR AT,
SR RIERME R E 2 T NRIEA B B A BOR
Wetl, HANET LB, AR A A 1) £ i A
WY, IR SR L A AR AR RCR
R NLIEOYZE S bR SRy T S L7/ L
LW T 5 NI T Z AR AR 2 A AR T,
HE— AL HE T PN IR RE S ) L) T B RS
50% LB SR IR E SR 1k, X Ap s
BOPE JBOAS R4 2 PR I B PR, S REAE 5

R Je SAC S TN A, (i D 9 S A A I A
T 50% L BEH, DI NG A ABS 5% AS %k
HIERSHERE

WA BB ATEE R, i SRR R, BRI
T R R 5 )2 B S A B, g 50% SR
SR ny 2 ) B AR R e 7 i, SRS — i Rl
ZPIIERE . ik, il T REAE R e 2 AR N
G PP B AR AR 2RI, I TR A
PEALRE 2 4 O SE M B S Bt L, RIS A A 0
B, SCRGES R Ak .
2.3 MEHERG I EEIE TR0

TEHUM At ABS BRFBHMERE S, SRR T
PR RET RS T O AEHE ABS ¥RER FAS [H] A fif b R
Bl — AR IR R R 2R R T,
BB, H 6 o o] BE R 2 P FR R IS T s 5 —
FOU R AERERE e de e, SRR, DI ARz
NIRRT T INIRIE AR RSA T R o 3l X} L B RRiE
WM REIERES R, RPN
I N R S, 0 T A B i e PP AL SR AR A K
o VIR RSB ABS SRR I T8 20 Bl
Rangk 6 s,

Fo FRAMBRETREEHIBE
Table 6 Migration of AN under different physical states

. . FHURS 7 IR/
ety Bl S S Hof
(mgkg') (mgkg ')
AL 1 0.540 0.025 21.6
4% 1% .
FEh 2 0.730 0.027 27.0
MM 0.110 0.014 7.90
10% L1 .
FESh 2 0.093 0.011 8.50
. FEAh 1 0.041 0.018 2.30
20% Z % .
FESh 2 0.170 0.016 10.60
. Fdh 1 0.074 0.031 2.40
M I )
P 2 0.740 0.035 21.10

H13% 6 Al AT, A BUIRAS T P I L A% 1 2
TR 2~30 15, P& EIA7AE B 225 . Ak
AT AR B EE , RERTE T RT3
FIRIZHUEE, SR BB . DI SRR,
TIERINS, VB AEAE ST BN TR X, I IX 3K
W THES RIS AR, ANTITRREAR IR R . iz,
DIHI AT RENE ABS SRR WA R R aalimh O, X st
OB T 4 T A2 W O TR ilaE , O
gk GE TRPEETR, sl T, SRR IS 2>
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TRRGEEInE, E TIREYEEP R . 25|
ARSI, R 2RI AR, BEmTY
KT HEMEMATER, BE5RTH 7T R .

L b, XA RN, AR R AT |
s R A, AR R B0 B AR i, 7 L A
FERTE 32 A0 . X T W B UM R =Dy LR i
VYRR B TR et (HICBE TR XS,
OO SER PGB ) 4R Bk sl it 3% o i Bl
ANALEEG, 55 RS EAEANSC R, BRI 4
SRR T

3 4hiE

ARG R T2 SAH 033 4 AR X 8 43 76 )
HINIEIEIERS LA TR, BR5E T Al i b4
i B . RORME S R NI R R R
B, BT R IE: 1) AS. ABS BURHEIMIE 17
FERE O TR B T A8 AR H R, AR T HoAth 2
BT, HAB A B E T & 2) T8 50% SRR R
T, AS 5 ABS ¥R IR R R R, &
HHTE A IR IE T, INJARIE 3R RS IXUBS 1K B 45 5
P, 2 50% C BTN A foe ko 20 0 £ S
FF IR SRR IEAG . 3) MORHR X P9 5T #8 it
A EEW, BERGAE . st R, AR
ft bR B3 A
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Analysis of Acrylonitrile Migration in Food Contact Materials

WANG Chen, SHI Huilian, JIN Min, YUAN Shuai, ZHANG Haiyan, KOU Haijuan

( Changzhou Industrial and Consumer Goods Inspection Co.,

Ltd., Changzhou Jiangsu 213000, China )

Abstract: In order to study the migration risk of acrylonitrile in different simulated substances with different

materials, the migration amount of acrylonitrile was determined by headspace gas chromatography by selecting 63

representative samples. The experimental results show that among different materials, AS plastic has the highest
detection rate (47.1%). Among different simulants, 50% ethanol has the highest detection rate (20.0%) and can be used
as the most stringent food simulant screening product, while cutting treatment has a significant impact on the migration

of acrylonitrile.

Keywords: food contact material; acrylonitrile; migration capacity; headspace gas chromatography
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