oK AR 2025 ,44(8) :9-20 Water Purification Technology

r e §
Y ~— ~— ¢

SK3L, PMERE, T, % 2REYTETS KRB P RYRAFRAE MR BREORDI S HERE [ J]. kR, 2025, 44(8) : 9-20.
ZHANG L, SUN X C, LI C Y, et al. Research progress of occurrence characteristics and removal technology of perfluorinated compounds in wastewater

treatment [ J]. Water Purification Technology, 2025, 44(8) : 9-20.

:_ - VA RS |—\:|\
ERNLEYETKLEFHNEEFESFLEELERBIAARERE

gk S PMERET AR, BD xR Ty ARart RaEt, % 5

(1. P ET B TARP IR S A RA T, BAE I 43000032, B T RS %R 5358 TR0, 0L 430070,
3. RO TR AR AR SR, WAL 4300704, 5 E b B H < > A R F EIU2 7]L HdEEi 430060)

# E [H8Y) éﬁﬂﬁ%%(perﬂuorinated compounds , PFCs ) R Ak 27 2 M g il i A R e 7 A SRR RS K AL BT
BN EHRRII Y . PRCs B AW EEE, RV AR T S X IREE A Ykt s e fa % . WF B 2EIR T PFCs 1975 44
PR B HRAF R , RGP AR 15 KA B SRR B AT K MLAY PFCs Z2BRFAR AL BIRLIR oA PRCs (1975 e g il 4 Rl 2%
5, [FHix] i REAHBUE SCER, Pl PRCs 2675 K ALER ) 45 4b BB ST A A9 L BRACR , I145 & Wk B ug vk 18 b
W 5 1k B A A I R BR R R B R ZE 4], LA O A 5K HE PFCs IR BRACR SR M4, [&ER]  T5kabs
J kK PRCs DUEHE N 3 — G B T Z0XF PFCs R BRBHAR, W HE T2 HE AT RE( PFCs WEHG N ; Z R Ab 38 T2 i 150
W2 i 22 BRFR43 PFCs, 4858 PFCs 7EAE WAL H R G 5 IR I & & 48, LR/ Kk PFCs 7EALFRTh#E4b h 45 58 PFCs, 1F—
SRR SR PRCs IO ERACR, MLZ R, SLALL B AR XS PFCs 1922 3R 00 T3 MUAL BE T 25 (B X 4 bk PFCs 1Y 2565
BORANRTSE PRCs, [45i18) RMAT S, W5 KA T 2N PFCs M ABRZ IR, B HE PFCs 15 AL E— 2530 T8
H5 PFCs RG22 KU, B PFCs RBRBAREA W 0 B ISR N FH A2 T 2 50 A T AR s s . BRI, o St i i
EITRE X EEE PFCs SRR BRBAR  IHRRZF L FEA B, B sk XS PFCs 1285 5 BR AR AL HI W RIFFT , S0 0 424 4y
Sl s e il

KEiE LR EY T5KAE AP TSR KA EE R

FESES . X703 RRPRAERD: A XEHS: 1009-0177(2025)08-0009-12

DOI: 10. 15890/j. cnki. jsjs. 2025. 08. 002

Research Progress of Occurrence Characteristics and Removal Technology of Perfluorinated

Compounds in Wastewater Treatment

ZHANG Li', SUN Xuchao®, LI Chaoyu’, WANG Si’, LIU Haiyan', WAN Nianhong', LI Shoudao‘, JIANG Yu® "
(1. Central & Southern China Municipal Engineering Design and Research Institute Co. , Lid. , Wuhan 430000, China;

2. School of Resources and Environmental Engineering, Wuhan University of Technology, Wuhan 430070, China;

3. School of Civil Engineering and Architecture, Wuhan University of Technology, Wuhan 430070, China;

4. Shimadzu <China> Co., Lid., Wuhan Branch, Wuhan 430060, China)

Abstract [ Objective] Perfluorinated compounds ( PFCs) , due to their chemical stability and hydrophobic/oleophobic properties,
have been detected in natural water bodies and at various stages of wastewater treatment plants ( WWTPs). PFCs exhibit biotoxicity
and may pose potential hazards to the environment and organisms even at low concentrations. This study aims to investigate the current

pollution status and occurrence characteristics of PFCs, systematically evaluate their removal efficiencies in different treatment units of
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WWTPs and typical PFCs removal technologies, provide a scientific basis for PFC pollution control. [ Methods] By systematically
analyzing existing literature, the study evaluates the removal efficiency of PFCs in different treatment units of WWTPs and compares the
effectiveness and limitations of typical removal technologies such as adsorption, membrane filtration, wetland plant remediation and
advanced oxidation technology in addressing short- and long-chain PFCs. [ Results] PFCs in the influent of WWTPs are mainly short-
chain compounds. Primary treatment processes have low removal rates for PFCs, and disinfection processes may even increase PFC
concentrations. Secondary treatment processes can remove certain amounts of PFCs through sludge adsorption. Compared to long-chain
PFCs, short-chain PFCs are less likely to be adsorbed and accumulated in the sludge phase during biological treatment units, and some
long-chain PFCs may transform into short-chain PFCs during treatment processes; therefore, the removal rate of short-chain PFCs is
lower than that of long-chain PFCs. In contrast, typical PFCs removal technologies demonstrate significantly better performance in
treating PFCs compared to conventional treatment processes, but the removal efficiency for short-chain PFCs is still lower than that for
long-chain PFCs. [ Conclusion ]  Overall, conventional wastewater treatment processes are limited to removing PFCs, and the
transformation of long-chain PFCs further increases the environmental exposure risk of short-chain PFCs. Although typical PFCs
removal technologies have significant advantages, their practical application is constrained by economic costs and technological

maturity. Therefore, future efforts should focus on developing efficient removal technologies targeting short-chain PFCs, exploring the

combined use of multiple method, and strengthen research on the migration and degradation mechanisms of PFCs to achieve full

lifecycle pollution control.
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Fig. 1 PFCs Removal by Different Process Units in WWTPs! 23]
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