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Determination of migration of perfluoro propyl vinyl ether in food
simulants by gas chromatography-mass spectrometry
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ABSTRACT: Objective To establish a method for determination of the migration of perfluoro propyl vinyl ether
(PPVE) in various food simulants (acidity, alcohols, oils, etc) by headspace sampling-gas chromatography-mass
spectrometry. Methods PPVE in soak liquid got into the gas chromatography column by headspace sampling (top
empty bottle samples at 80 C temperature balanced in 30 min). After capillary column separation of bonded
styrene-divinyl benzene porous polymer, it was analyzed by mass spectrometry (mass to charge ratio 69 as
quantitative ion). Results Under the optimized conditions, the limit of detection reached 0.01 mg/kg, the recovery
rate ranged from 86.5% to 112.0%, and the relative standard deviation was less than 10% (n=6). Conclusion The
proposed method shows a good sensitivity and accuracy, which is suitable for determining migration of PPVE in food
simulants.
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Fig. 1 Spectrogram of standard solution of perfluoropropyl vinyl ether
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Table 1 Linear ranges, calibration curve equations, correlation
coefficients and limits of detection for PPVE in food simulants

B LMETE SR HERE KR
/(mg/kg) r /(mg/kg)

K 0.02~2.0  Y=53470X-728.6 0.999 41 0.01
A% 0.02~2.0  Y=29010X-355.4 0.999 26 0.01
50%ZBE  0.02~2.0  ¥Y=53960X-30.76 0.998 87 0.01
M 0.02~2.0  ¥Y=85100X-115.5 0.999 79 0.01
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£2 4AMABRIELYT PPVE B9 N5 EIW R FNEE E (n1=6)
Table 2 Recoveries and relative standard deviations (RSDs) for PPVE in four food simulants (n=6)
R i IE A/ (mg/kg) SFHE a1 % RSD
/(mg/kg) 1 2 3 4 5 6 /(mg/kg) 1% 1%
0.02 0.0188 0.0172 0.0188 0.0183 0.0200 0.0184 0.0186 93.0 4.9
K 0.04 0.0351 0.0371 0.0344 0.0350 0.0331 0.0328 0.0346 86.5 4.5
0.10 0.0836 0.0853 0.0884 0.0847 0.0886 0.0971 0.0880 88.0 5.6
0.02 0.0211 0.0226 0.0222 0.0233 0.0227 0.0224 0.0224 112.0 33
4% TR 0.04 0.0397 0.0396 0.0396 0.0395 0.0434 0.0391 0.0402 100.5 4.0
0.10 0.1029 0.0991 0.0991 0.0995 0.0986 0.1029 0.0974 97.4 8.8
0.02 0.0184 0.0213 0.0205 0.0177 0.0194 0.0224 0.0200 100.0 8.9
50%Z.B5 0.04 0.0406 0.0382 0.0433 0.0431 0.0419 0.0405 0.0413 103.2 4.6
0.10 0.1021 0.1102 0.1020 0.1025 0.1009 0.0955 0.1010 101.0 7.7
0.02 0.0208 0.0201 0.0206 0.0209 0.0219 0.0210 0.0209 104.5 2.8
M 0.04 0.0361 0.0414 0.0376 0.0383 0.0379 0.0372 0.0381 95.2 4.7
0.10 0.0974 0.0987 0.0976 0.1073 0.1056 0.1107 0.1012 101.2 6.4
% % j[fﬁk tetrafluoroethene  homopolymer  and  its  copolymers  with

(1]

(2]

(3]

[4]

(3]

(6]

(7]

(8]

[

MRk, AR IEZIRIEREPPVE) A T 5 M PR A FE[T]. AL
SR Tolk, 2011, (4): 21-23.

Chen YF. Synthesis and properties of perfluoro n-propyl vinyl ether
(PPVE) [J]. Organo-Fluorine Ind, 2011, (4): 21-22.

Reardon JP, Zisman WA. Critical surface tensions of tetrafluoroethylene-

perfluoro (propyl vinyl ether) copolymers [J]. Macromolecules, 1974, 7(6):

920-923.

2L, HREH, A, B RFUCHE IR AERERU R 2 SN IR IR
X, AT A= 5HR, 2015, 22(1): 1-3.

Lan J, Zhang JX, Li B, et al. Research on the modification of fluorinated
ethylene-propylene resin with perfluoroalkyl vinyl ether [J]. Chem Prod
Technol, 2015, 22(1): 1-3.

Marigo A, Marega C, Zannetti R, et al. Lamellar morphology by
small-angle X-ray scattering measurements in some perfluorinated
copolymers
2197-2200.

of tetrafluoroethylene [J]. Macromolecules, 1996, 29(6):

Napolitano R, Pucciariello R. Random fluorinated copolymers of
tetrafluoroethylene: a study of the inclusion/exclusion of defects from the
crystal by conformational and packing energy calculations [J]. Macromol
Theory Simul, 1996, 5(6): 1007-1018.

SRRV, MR, A, GE AR B R BRI 1 43 BT
[7]. LR, 2016, 44(3): 78-91.

Bi ZT, Shan ZH, Tong Z, et al. Analysis of non-stick cookware industry

situation and product quality status [J]. Hardware Sci Technol, 2016, 44(3):

78-91.
XINEE, Thabsm, B, S5, AR BT T]. B 4
HAMIE, 2016, 52(3): 183-185.

Liu LX, Ma ZY, Zhao T, et al. Quality analysis of non-stick pan products
[I]. PTCA(Part B: Chem Anal), 2016, 52(3): 183-185.

FIRE, RHEDE, AR, SF. RSERZ s AR AR SR A
ME]. SRR, 2016, 26(6): 921-923.

Bai H, Cui YN, Hao N, et al. Determination for perfluorooctanoic acid and
its salts in the coating layer of nonstick pan by GC [J]. J Instrum Anal,
2016, 26(6): 921-923.

Seidel WC, Scherer KV, Cline D, et al. Chemical, physical, and
toxicological of fumes

characterization produced by heating

[10]

(1]

[12]

[13]

[14]

[15]

hexafluoropropene and perfluoro (propyl vinyl ether) [J]. Chem Res
Toxicol, 1991, 4(2): 229-236.

Zenkevich IG, Ivanova TL, Zigel AN. Gas-chromatographic identification
of the products of the thermal degradation of a tetrafluoroethylene and
perfluoro(propyl vinyl ether) copolymer [J]. J Anal Chem, 2003, 58(3):
251-256.

Tk5E. RIUENIE OARSERERENE SR (). A L7 sy (kDA S5
LIRS, 1987, (3): 27-28.

Zhang L. Perfluoro(n-propyl vinyl ether) toxicity test [J]. Chem Ind
Occupat Saf Health, 1987, (3): 27-28.

TN, $IARZE, BRNI, %, RIRIERNIECREEREXS /N B ROR AR 2
g EALER R[], APk 5 YR, 1980, 12(1):
3-8.

Ding XC, Hu ML, Chen G, et al. Effect of perfluoro n-propyl vinyl ether
(n-PFPVE) on liver microsomal enzymes and lipid peroxidation in mice
[J]. Acta Bioch Bioph Sin, 1980, 12(1): 3-8.

GB 4806.10-2016 B iy I E AR ME & ab TR IRIZ(S].

GB 4806.10-2016 National food safety standard-Food contact coatings [S].
GB 5009.156-2016 £X il A EGARME £ dbHMMBIRL R ] A IR L
Ak By A N [S].

GB 5009.156-2016 National food safety standard-General principle for the
pretreatment of migration of food contact materials and products [S].

GB 31604.1-2015 iy R FE ZARME SRl RE R ) AT 7 52508
rs].

GB 31604.1-2015 National food safety standard-General principle for the

determination of migration of food contact materials and products [S].

(FriEsp 4. $huein)

fEZ T

BEH, H1, IR, TERARAE
ARBEMMB T EENN IR SIT
AR

E-mail: tyrles@yeah.net





