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Abstract With the development of industry, per-and polyfluoroalkyl substances ( PFAS) are being used more and more widely in
daily life and production, and the impact on water environment is intensified. Due to the good water-solubility, PFAS can be migrated
and transformed in the environment with the water cycle, which will ultimately affect human health. Therefore, China, Europe and the
United States have begun to develop relevant standards and laws and regulations to restrict the use of PFAS. Based on a systematic
summary of the sources, concentrations and transformation processes of PFAS in the water environment, detection methods such as
chromatography, Total Oxidizable Precursor (TOP) assay and sensors, as well as removal technologies such as traditional physico-
chemical and biochemical methods, advanced oxidation technology and incineration process are compared, aiming to provide theoretical

support for the monitoring and control of PFAS. The results show that the concentration of PFAS in drinking water generally exceedes
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0.1 ng/L, and there are two major limitations in the removal of PFAS in water supply and drainage processes, one is that the detection
techniques could only cover a few types of PFAS, and the other is that the current removal methods can not completely eliminate the

risk of PFAS, or the removal rate is poor, or it is transformed into short-chain fluoride, which triggers more potential environmental

risks.
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Fig.1 PFAS Mass Concentration in Different Water Sources
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Fig.2 Migration and Transformation of PFAS

in the Environment
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CO, MIEHULE Y, ERALE = (1), -OH &
AT R A AR e T 5 IR B AC A (o8 TR il |
i) ERAERIE S0 s 2 2 o6

-OH+75 41— CO, +H, O+ = 1) (1)

JUAE - OH A AL ) 78 Ab B Z2 b e [ it A HIL TS Yo
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I 55 25 FE | 51 REAE M8 i AL B AR A5 Ry FR 1% . AOPs
HE S AOPs (41 R4 H,0,  Fenton Fl{iE{k
P4 ) AR H FL AOPs (4n#E 75 % itk | e b2 484k
PR YA TEALEE PFAS B, AOPs (14 54
FHHLI g B 960, BT C—F B 225 F IR 5, T
PFAS F 4k 2y 0 4 U100, DT 4G 3 DS BRAICR . ik
R, KA PFAS( Q1 PFOA %5 ) 3840 W | i i i
PFAS W9 A 85K bR el i, J s [l 4R (40 PFHxA
25 BRI AE W — 2 UE S T B A R A L 7R

1 BoR T4 AOPs J7 225 PFAS (IMERE
G5 NIR B AOPs J77A Y L BRI 0 551G,
R RS RAR (3. 1% ) , 1T UV-id B RER
156 R GE A R A R R B i (100% ) o B SCRRR AT
WILFH W AOPs J7¥E7E PFAS 2B i BARE H
B

*£1 A[E AOPs 2[R PFAS U

Tab. 1 Effects of Different AOPs on PFAS Removal

T2l ik PN BN A EZ BTN
PFOA W S 5.2% 140 W I 2h% 130 °C,12 h [24]
PFOA (o837 253 3.1% 140 W i D%, 130 °C,8 h [25]
PFAS bl >30% 700~900 kHz,250~1 040 W [26]
PFOS g 28% 200 kHz [27]
PFOA Jeti Ak 46% 2t pH, KM e fiE L [28]
PFOA etk 19% TiO, figfl, VI E 2 24 h [29]
PFAS JefEfl 16% Cu-TiO, AL, SR N 12 h [30]
PFOA REAM 85% Wt S
PFOA L E-k-¥id 33% Bl S, RS BTN 4 h [31]
PFOS RAAHAMN 43%
PFOA Ak 44% ~70% BDD Hi#,2. 3~21. 4 mA/cm® [32]
PFOA CiRines 80% BDD Hi#,75 mA/cm® [33]
PFOS Gkt 78%
PFAS Feton A4k 44% Fe* JEi i e BE 2 40 we/L,pH {4 6.2, %84k 45 s [34]
PFOA H,0, #fk 42.2% - [35]
PFOA 1B AR ER AL 12.7% 5.2 mmol/L 8,03, %)% 12 h [24]
PFOA Tl 1 TR R IR 99.3% 50 mmol/L 8,05 ,70 W 35,90 “C ¥ 12 h
PFAS UV-SLE Ak 79% - [36]
PFAS R4 -H,0, BH 76% - [37]
PFOA UV-id Bl k15 100% - [38]
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A, TERE = - OH e 283X 26 17 ply B 7 i 1b 7] 2 1
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RSIRIEEAT . SeAE AR AT LU U5 RE B i n] S Bk
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—/NEBAY (<5%) IR FHOEM . 26T UV B9 efiEfk
AL ARTE BRI K R K RN R A K P A L
15 YLy T e P AR

F£ PFAS Bl Fe b, Sl 1k 010l % il it 2
FASEAHEAL A S B,  F 4 ZnO/UV Al Ti0,/ UV 452
SARMEHEA AL . Panchangam 55 ] FH Y6 1L
FAL T Z LK R PRCA 5645 B3R | Tio,
JEALAE 420 min INBEZZBR 85% 1 PFCA, S #F5E

SR IR R R 60 mg/L N, SRk el

TiO, AT A2 % 45%H) PFOA

FeAEAL EAL AR BT TR JoEE, v

DA S B SR S B SRR, X6 52 107 L B8 22 SR 441K
SR, AT B4 T G 1) R AT A TSR B A T
W S5RH
3.2.3 Hfth AOPs

T R Ak PR A HL 6 (2. 5~3. 1 V) 4
P 7E PFAS ZBRGUSZ B 12 KES W5, £ UV
TR i o & pH B 1,0, MIFERTF,S,08 &
FEARRIRAR A H 3L (S0, ), S0, X PFAS HA B4k
AACEBRAES S M, ol 6 AR R Ak N
T 2R PFAS FEAFRAFSY , G046 & B0 W | b
KR AFFF WY S SR, Z RS e R
TIZITEAFE R R R . A (bt i iR £ Sk
AR ZEBR T PFCAs, (HXF PFAS fif [ fiff 200 S 21 0%
SRR AN, 8,08 16 SO, YRS LAEREE HT Y
R W R TR pH, R, MR R IR
BHIRE, TF RN REFE R ZHE, IR R E I
REAR T 7 ¥ 9 SEBR I T A 742

SR T AOK AL R — R T = R FL S ik o
R S5 FIRAE BB, B H,0 ikl
— ZHEE YR, i -OH 0 \H- (HO; .0, . H, .0, .
H,0, %1% % Bl i fE ik B i E R
e, TRV BC A5 55 TR IR B 4k v 4 b m A, T AP
Yy, i3 WA AR ROV A AR, KBl PRAS
DL R 4R Tk A A0, b in B4 5 51 Ak
)5 B R il O 2 A= AR AR 8 S R, SE B PFAS
(O P A g 7 T IR I AR A R B B AR TR
Hi T AKCORI I K 5 Z2 PR AR BR84S 21 T 38 E 5 3
,13[43,45] .

TS S PR AL B A AR A S — Rl s 3 IR B
SF A5, PR A BHGRGH  JE RS e | REREAIR AR AL
SR E ) N H T AR M RRL 2 I
MEARATE O AFgE T R, D AR R A 2
AVLGREA VLS Y, HHLHIAE T 00 38 o e %
etk gy 7= AR AR R A G R, 7RI
iR T (KA RS HLE S ) P
A A R, TR B R SRR, B A A
AR TEA BN AL o R R A 25> T2 8h
BEAR , S0k BB RE T8 A (A Y e 5 F1 2 I B 8
5 A AR TN, | DA T 3 T R i Ak 5 0 P R A 50
TR i k3 3 5 0 B 1 AR S 4 AH B A R T e
W, B T A 1 R o A AL TV I i b T - 4
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