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Photodegradation of Perfluorinated Carboxylic Acids by 185 nm VUV Light
CHEN Jing, ZHANG Peng-yi> LIU Jian
(Department of Environmental Science and Engineering, Tsinghua University, Beijing 100084, China)

Abstract: Perfluorinated carboxylic acids (PFCAs) especially perfluorooctanoic acid (PFOA) are a new type of persistent and bioaccumulative
organic pollutants, and they have been widely detected in various environmental media. Photodegradation of five types of PFCAs i.e. PFOA,
perfluoroheptanoic acid (PFHpA), perfluorohexanoic acid (PFHxA), perfluoropentanoic acid (PFPeA) and perfluorobutanoic acid (PFBA) by
185 nm vacuum ultraviolet ( VUV) were examined to develop an effective method to deal with PFCAs pollution. All five PFCAs degrade
significantly under the irradiation of 185 nm light and fluoride ion correspondingly forms, though PFCAs hardly degrade under irradiation of 254
nm UV light. After 6h irradiation by 185 nm light, more than 60% of PFBA degrades, while other four PFCAs degrade more than 90% , and
defluorination ratio range from 71% to 21% decreasing with increasing carbon atoms contained by PFCAs. Three reaction atmosphere i.e.
nitrogens air and oxygen have no significant effect on degradation and defluorination of PFCAs. LC/MS measurement shows, PFOA degrades to
PFHpA, PFHxA, PFPeA and PFBA step by step. Under irradiation of 185 nm light, PFCA firstly is decarboxylated, and the radical thus
formed reacts with water to form shorter-chain PFCA and fluoride ion.

Key words: perfluorinated carboxylic acids ( PFCAs); perfluorooctanoic acid ( PFOA); photolysis: defluorination; vacuum ultraviolet;
persistent organic pollutants (POPs)
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Fig.1 Schematic diagram of the photochemical reactor
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Fig.2 Degradation and defluorination of PFCAs by 185 nm light under nitrogen atmosphere
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Table 2 Degradation and defluorination of PFCAs by

185 nm light under different atmosphere

S SRR VIR R 1% I 4 1 9%
N, 93 21.63
PFOA Air 92 23.53
0, 95 20.91
N, 100 23.78
PFHpA Air 99.23 24.71
0, 98.46 21.97
N, 99.56 58.20
PFHxA Air 99.23 58.88
0, 99.15 57.91
N, 96.78 71.51
PFPeA Air 99.76 70.39
0, 99.65 69.54
N 60.35 34.06
PFBA Air 60.34 33.66
0, 62.31 34.60
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2 hours irradiation by 185 nm light under nitrogen atmosphere
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