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Degradation and mechanism of perfluorooctanoic acid (PFOA) in a dielectric barrier discharge system
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Abstract: Adielectric barrier discharge reactor was developed for the degradation of perfluorooctanoic acid (PFOA). The effect of key factors on defluorination of

PFOAincluding initial PFOA concentration, peak voltage, initial pH and conductivity were investigated. Results showed that dielectric barrier discharge plasma was an

effective way to degrade and mineralize PFOA. The optimum conditions were found to be 50 pS-cm'1ofinitiaI conductivity at voltage 14 kV, defluorination reaching

48.43% and TOC removal of 53.30% with a pseudo-first-order rate constants of 0.4075 h™1 within 2 h. Scavenger was added to investigate the contribution of hydroxyl
radical (-OH) in this system and it was found that-OH contributed to 78.30% of the defluorination. Two possible mechanisms were proposed by the intermediates
identified with UPLC-QTOF/MS. One was the PFOAmolecule attacked by-OH to form CgF13COCOOH with HF removal, and the other was the broken of carboxyl
group from PFOA to form C7F413HO. Both products were oxidized by-OH to form CgF13COOH and then CF was removed stepwise to form short chain of
perfluorocaboxylic acid.

Key words: PFOA dielectric barrier discharge reactive species mechanism

SRS 775 SCTREE: 1937

xifl  TEPIFERES

16 /2 55275357597 Vi i %
LIpifr. PERRE G A S IRE SO
FpHdl: AL TTEE X W #1845 Higw: 100085
g5 #k: 010-62941073 f£H: 010-62941073 Email: hjkxdb@rcees.ac.cn
KRG BT B B AR A IR A R

http://www. actasc. cn/hjkxxb/ch/reader/view abstract. aspx?file no=20140531001&flag=1 1/1


http://www.actasc.cn/hjkxxb/ch/reader/advance_query.aspx
http://www.actasc.cn/hjkxxb/ch/index.aspx
http://www.actasc.cn/hjkxxb/ch/common_item.aspx?parent_id=11&menu_id=7&is_three_menu=0
http://www.actasc.cn/hjkxxb/ch/first_menu.aspx?parent_id=16
http://www.actasc.cn/hjkxxb/ch/common_item.aspx?parent_id=13&menu_id=8&is_three_menu=0
http://www.actasc.cn/hjkxxb/ch/common_item.aspx?parent_id=12&menu_id=29&is_three_menu=0
http://www.actasc.cn/hjkxxb/ch/first_menu.aspx?parent_id=14
http://www.actasc.cn/hjkxxb/ch/common_item.aspx?parent_id=20170616031357854&menu_id=20170616031447149&is_three_menu=0
http://www.actasc.cn/hjkxxb/ch/reader/create_pdf.aspx?file_no=20140531001&flag=1&journal_id=hjkxxb&year_id=2015
http://envsaf.alljournals.cn/search.aspx?subject=environmental_safety&major=hjkxaqkxxbjzhl&orderby=referenced&field=key_word&q=PFOA&encoding=utf8
http://envsaf.alljournals.cn/search.aspx?subject=environmental_safety&major=hjkxaqkxxbjzhl&orderby=referenced&field=key_word&q=%e4%bb%8b%e8%b4%a8%e9%98%bb%e6%8c%a1%e6%94%be%e7%94%b5&encoding=utf8
http://envsaf.alljournals.cn/search.aspx?subject=environmental_safety&major=hjkxaqkxxbjzhl&orderby=referenced&field=key_word&q=%e6%b4%bb%e6%80%a7%e7%89%a9%e8%b4%a8&encoding=utf8
http://envsaf.alljournals.cn/search.aspx?subject=environmental_safety&major=hjkxaqkxxbjzhl&orderby=referenced&field=key_word&q=%e6%9c%ba%e5%88%b6&encoding=utf8
http://envsaf.alljournals.cn/search.aspx?subject=environmental_safety&major=hjkxaqkxxbjzhl&orderby=referenced&field=key_word&q=PFOA&encoding=utf8
http://envsaf.alljournals.cn/search.aspx?subject=environmental_safety&major=hjkxaqkxxbjzhl&orderby=referenced&field=key_word&q=dielectric+barrier+discharge&encoding=utf8
http://envsaf.alljournals.cn/search.aspx?subject=environmental_safety&major=hjkxaqkxxbjzhl&orderby=referenced&field=key_word&q=reactive+species&encoding=utf8
http://envsaf.alljournals.cn/search.aspx?subject=environmental_safety&major=hjkxaqkxxbjzhl&orderby=referenced&field=key_word&q=mechanism&encoding=utf8
http://ardownload.adobe.com/pub/adobe/reader/win/6.x/6.0/chs/AdbeRdr60_chs_full.exe
http://www.actasc.cn/hjkxxb/ch/reader/www.e-tiller.com

