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Study on mass spectroscopic fragmentation pathway of perfluorinated
compounds using ultra performance liquid chromatography-quadrupole/
electrostatic field orbitrap high resolution mass spectrometry

LI Chun-Mei, YUE Ning, ZHOU Jie, LI Min-Jie, JIN F en’

(Institute of Quality Standard and Testing Technology for Agro-products, Chinese Academy of Agricultural Science,
Beijing 100081, China)

ABSTRACT: Objective To study the mass spectroscopic fragmentation law of perfluorinated compounds by ultra
performance liquid chromatography-quadrupole/electrostatic field orbitrap high resolution mass spectrometry.
Methods The standard substance was dissolved in methanol and prepared into a mixed standard solution, and
separated by Thermo Hypersil GOLD aQ column (100 mmx2.1 mm, 1.9 pm) using methanol and 0.1% formic acid
solution as mobile phase for gradient elution. The data was collected under electrospray negative ion mode, and the
fragmentation pathways of perfluorinated compounds were derived by the precise mass-to-charge ratio of the first and
second mass spectrometry ions. Results Perfluorosulfonic acids mainly underwent CC bond and CS bond cleavage,
resulting in characteristic fragments of [-C;F¢-SO;]” m/z 229.94 and [SO;]” m/z 79.95. Perfluorocarboxylic acid
compounds first lost the neutral molecule CO, and produced [M-O-CO,] fragment ions, then different numbers of
CC bonds were broken, resulting in characteristic fragment ions such as m/z 218.98, 168.98, and 118.99. Conclusion

The mass spectroscopic fragmentation law proposed in this study provides an important basis for the rapid
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identification and analysis of perfluorinated compounds with similar structural characteristics in complex systems.

KEY WORDS: perfluorinated compounds; ultra performance liquid chromatography-quadrupole/electrostatic field

orbitrap high resolution mass spectrometry; fragmentation pathway
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Table 1 Parent ions and major fragment ions of the PFCs

i &Y 43 ¥ — BT B ([M-H]) [M-H] W) 2w R8s+
1 PFHxS C¢HF1;0;S 398.9374 229.9473, 79.9572
2 PFOS CsHF,0;S 498.8206 279.9445,229.9477, 129.9540, 79.9573
3 PFBA C,4HF,0, 212.9782 168.9878
4 PFHpA C;HF 50, 362.9702 318.9789, 168.9889, 118.9921
5 PFOA CgHF;50, 412.8220 218.9852, 168.9891, 118.9921
6 PFNA CoHF 0, 462.9651 418.9738, 268.9831, 218.9861, 168.9892, 118.9924
7 PFDA CoHF 90, 512.9600 268.9801, 218.9838, 168.9868, 118.9903
8 PFDoA C,HF»;0, 612.9583 568.9646, 268.9840, 218.9870, 168.9899, 118.9929
9 PFTeDA C4HF»,0, 712.9470 668.9569, 268.9826, 218.9858, 168.9891, 118.9923
10 PFHxDA C,¢HF3,0, 812.9399 318.9793, 268.9826, 218.9859, 168.9891, 118.9924
11 PFODA CsHF350, 912.9344 318.9795, 268.9827, 218.9859, 168.9891, 118.9923
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Fig.3 MS/MS spectrum of perfluorosulfonic acids in negative ion mode
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Fig.4 Proposed fragmentation pathways of PFOS in negative ion mode
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Fig.5 MS/MS spectrum of perfluorocarboxylic acids in negative ion mode
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Fig.6 Proposed fragmentation pathways of PFNA in negative ion mode
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