e REF%MHARIE) 558 % S 3 2022454
Acta Scientiarum Naturalium Universitatis Pekinensis, Vol. 58, No. 3 (May 2022)
doi: 10.13209/.0479-8023.2022.026

d

Tk 0052 i e e e o e e

wFE B EHE M

RINGIK Z ALK b BB R TR ST bl dE Rt KRR B 3 5t SRR IR 2 B, TRl 518055;
+ B F1E#, E-mail: xunan@pkusz.edu.cn

FEE A IO B R B A 1, S B g AR A PR DL A R TR (PFOA) . IE LI 1 3 %y
1200 W, 7EX2MEH S R 1.0 mM, 1%&?&11[1%3‘&‘75&%7 200°C, pH=3.92 B %1+ F, 50 mg/L PFOA ¥ WTE I 6 434
Jii ) B AR AR TR B 82.22% o AWM 378 5k ST 7 45 BE 15 ST A AR R, BN 2R v 0 8 o A BB A 1 TR e R
iR IR R e, 7 A KRR RN {ELEFH%E’JiEE PR RACR . B A H KSR, 1 B
fife PFOA 1) 2216 LW Joi A 88 S B 25+ H B 2£(0,7) . O, STl PFOA MR 2 fE ] (-COOH), F3 C—O0
BT (-OH), PFOA Jii-OH o AERAE, kLW, B MR CFy, FZCRRI% A F M CO,. Tk Sl Bh ¥R
i [ 8 PFOA W Ry FF 2 37 U HE AP HIL TS Y ) 114 Ak P AR 4R G R A 3

XKEER RN M 2FAETR(PFOA); M4BT H L 0,7)

Microwave Assisted Degradation of Perfluorooctanoic Acid
by Hydroxylamine

LIN Fang, LU Ming, YUE Linxia, XU Nan'

Shenzhen Engineering Research Center for Nanoporous Water Treatment Materials, School of Environment and Energy,
Peking University Shenzhen Graduate School, Shenzhen 518055; 1 Corresponding author, E-mail: xunan@pkusz.edu.cn

Abstract Microwave assisted hydroxylamine technology was used to achieve rapid and efficient degradation of
perfluorooctanoic acid (PFOA). The degradation efficiency of PFOA (50 mg/L) reached 82.22% after 6 min of
reaction when the microwave power, hydroxylamine concentration, reaction temperature and pH were 1200 W, 1.0
mM, 200°C and 3.92, respectively. The reaction system was uniformly heated by microwave through the reactor
wall, and the hydroxylamine in the reaction system selectively absorbed microwave energy under microwave
conditions, resulting in “hot pot” effect, which promoted the generation of free radicals and improved the
degradation efficiency. The free radical quenching experiments showed that superoxide radical (O,) was the main
active group for hydroxylamine to degrade PFOA. The O, first attacked the carboxyl functional group (-COOH)
in PFOA, resulting in the fracture of C—O bond and loss of the hydroxyl group (-OH). After losing -OH, the
remainder was unstable and continued to fracture and lose CF, step by step, and was finally degraded into F and
CO,. Therefore, the PFOA degradation by microwave assisted hydroxylamine reduction provides a reference and
theoretical basis for the treatment of emerging persistent organic pollutants.
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Fig. 1 Effects of different conditions on PFOA degradation by microwave assisted hydroxylamine reduction
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Fig. 2 Pathway of PFOA degradation by microwave assisted hydroxylamine reduction
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