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Rapid determination of PFPN and its coexisting impurities by GC-MS method
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Abstract: A GC-MS qualitative and quantitative analytical method is established for the determination of PFPN and
its intermediates, which are prepared by a two-step reaction using HCCP as the raw material. The HP-5MS
chromatographic column (30 mx250 wmx0.25 wm) is used for separation, and GC-MS is used to determine PFPN,
HCCP and hexafluorocyclotriphosphazene. The linear relationship of the three substances is good (R*>0.999), with
a detection limit between 0.99 - 2.11 pg/mL and a quantification  limit between 3.11-4.87 wg/ mlL. The relative
standard deviation of the intra day determination results of the three compounds is between 2.34% and 3.71%,
and the relative standard deviation of the day determination results of three compounds is between 4.28% and
6.39% . The day precision and day accuracy of the method are good, and the recovery rate of three levels of
spiked samples is between 89.34% and 102.12%. In conclusion, the method is suitable for monitoring the entire
process of industrial production of PFPN.
Key words: gas chromatography-mass spectrometry (GC-MS) ; ethoxy (pentafluoro) cyclotriphosphazene
(PFPN); hexachlorocyclotriphosphazene(HCCP) ; hexafluorocyclotriphosphazene
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1 . Agilent 8860 M A3 (FLHE 1617 H
BUERERS ) 5 Agilent 5977C i 1L ; HP-5MS 5%
Phenyl Methyl Silox Bl A 354 (30 m x 250 pum x 0.25
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10.0 mg AASEFRIF =W . NER =B . 7SI
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ARG AT H 35 ~ 500, % f 20 Hr R SIM
B, EREFRIERESEILE]L,
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Fig. 1  Fluorination reaction and etherification reaction
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Fig.2 Total ion current diagrams of three compounds
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Fig. 3 Mass spectrum of hexafluorocyclotriphosphazene
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Fig. 4 Mass spectrum of PFPN
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Fig. 5 Mass spectrum of HCCP
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Table 2 Regression equations, regression coefficients,
detection limits and quantification limits of the three

compounds

X KPR PR/
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LM

ZAss Y =258.03X 459507 09998  0.99 3.11
R =W
NG Y=196.33X-1115.3 09955 2.11 4.87
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Table 3 Results of spiked recovery rate

S p/ Tt p/ ~ )

ey ﬁﬁfﬁ) ﬂﬁjﬁ) b e %
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Table 4 Determination results of fluorinated and
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