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Determination of Migration of Dimethyl 2,6-Naphthalate in Polyethylene Naphthalate
by Gas Chromatography-Tandem Mass Spectrometry
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Abstract: The determination of the migration of dimethyl 2, 6-naphthalene dicarboxylate in food contact material poly
(ethylene naphthalate)by gas chromatography-tandem mass spectrometry was established. Dichloromethane was used for the
extraction of dimethyl 2,6-naphthalene dicarboxylate in five aqueous food simulants, including water, acetic acid with a mass
concentration of 30 g/L, ethanol with a volume fraction of 10%, 20% and 50%. The results indicated that the limit of detection
is 0.005 mg/L, with a good linearity in the range of 0.02 to 0.50 mg/L. The recoveries and relative standard deviations (n=6) at
three different spiked levels range from 96.1%~106.3% and 0.9%~3.7%, respectively. The analysis results of real samples
show that dimethyl 2, 6-naphthalene dicarboxylate exhibited the highest migration in volume fraction 50% ethanol food
simulant. The established method is accurate and stable, and is able to meet all the requirements set in the regulations on the
determination of the migration of dimethyl 2,6-naphthalene dicarboxylate in poly(ethylene naphthalate).
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Fig.1 Extraction effect of dimethyl 2, 6-naphthalene dicarboxylate

in 20% ethanol by different solvents
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Fig.2 Optimization results of MRM ion pair collision energy

GC-MS/MS Z AV I B R 45 5 - MRM A T, £
BTG (miz) A 244, L) 213 V8 K30 1 1155 F R E
B, HREERE A 30 eV L) 185 /Al 2 1) 15 1
BT, HREIERE = A 40 eV, BT T IR ES TN
Je i , PR AR 7 T RE RS B I X 49 2,6- 28— Hi i —H
BRI B 7S St , IR 7 TR M I D R A U
2.4 JFiEARMEE R DL RKS HE R A 3 IE

LIFH S BB S 0t 2,6-28  F R — F e bRifias e
HEAT IR R R B0 IR B 433l >4 0.02.,0.05.,0.10, 0.20 Al
0.50 mg/L 1) 2,6-2% — W% — W fig R AUbRHEEIE WL, R EF T
GC-MS/MS 734t /B4t R4EHH , 7£ 0.02~0.5 mg/L JE [ N
Ak R AHOC REFJ739=>0.999 3. X4 & AL
YA TARE TR MINATE: , ASE 2 s 1) 3 R %o I 2,6-28
FH % W R i A SR A PR, AR 20 75 1) 10 1% e o)
N 2,6-2% — FTR — BRI AR IR, 4550400, A7
AT 5 AR S G 2,6-25 HR IR R R
¥°470.005 mg/L, % &R $4°40.015 mg/L,

2.5 JFiEIBICRAE S B 5 E
& LR J7 R SR SRS % FE B IE 25 SR (n=6) .,
A1 kgD BB EEHEL R (n=6)
Tab.1 The verification results of recoveries and precision(n=6)
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Fig.3 Migration of dimethyl 2, 6-naphthalene dicarboxylate in
different food simulants
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