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Abstract Perfluorooctanoic acid (PFOA) is a typical perfluorinated compound widely existing in the environment.
It is highly toxic and difficult to degrade, which seriously threatens eco-environmental safety and human genetic,
immune, neurological and reproductive health. Hence, considerable attention has been drawn to its environmental
hazard and risk prevention and control. With mild conditions, high treatment efficiency, low application cost, free
secondary pollution and other advantages, photocatalytic technology has a broad application prospect in the field of
PFOA degradation. In order to develop new photocatalytic materials with strong activity, good visible light
absorption performance, and high stability, and achieve efficient degradation of PFOA in water, research progress in
the preparation of photocatalytic degradation materials of PFOA in the past twenty years was systematically
reviewed. The degradation characteristics and existing problems of different photocatalytic degradation materials
were comprehensively analyzed. The reaction mechanism and activity enhancement mechanism of photocatalytic
degradation materials were summarized, combined with the existing materials of photocatalytic degradation of
PFOA, and eventually the photocatalytic degradation pathway of PFOA was clarified.
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Fig.1 The molecular structure of PFOA
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Table 1 Photocatalytic degradation effect of PFOA by TiO,-based materials

i 5 I

CTATEe ERE Sk S i X
Faf bkl b/ N mm JEERE/W R 2% Fh 2, 2
TiO, ! uv 310~400 7=50 mL, C;=1.5 mmol/L, pH=1.0, C, =2 /L. 24  _ 47
TNTsB” uv 254 400 V=2 L, Cy=50 mg/L, pH=4.0, C_,=0.125 g/L 24 59 —
Pb-TiO," uv 254 400 Cy=50 mg/L, pH=5.0, C 0.5 /L 12 999 224
BlusE Pt-TiO," " uv 365 V=120 mL, C;=60 mg/L, pH=3.0, C,,=0.5 g/L 7 100 348
Cu-TiO,P" uv 254 400 C,=50 mg/L, pH=5.0, C,,=0.5 g/L 12 91 19
TiO,-MWCNTSs(10:1)! uv 365 300 V=250 mL, C,=30 mg/L, pH=2.0, C,,=1.6 g/L 3 9
kbR o ‘
rGO-Ti0,*? UVEA[ WG 200~600 C,=0.24 mmol/L, pH=3 8, C,=0.1 g/L 12 937 62
Fe/TNTs@ACP uv 254 V=40 mL, C;=100 mg/L, pH=7.0, C.,=1.0 g/L 4 >90 62
Sb,05-TiO,"! uv 200~280 Cy~10 mg/L, pH=4.4, C,,=0.25 g/L 2 817
Pyl S T i o
Ce/TiO,/g-C;N,* ARG 420~800 300 Cy=4 mg/L, pH=2.0, C_,=1.0 g/L 3 944 386
TiyCy/TiO, uv 254 Cy=20 umol/L, C_,=0.2 g/L 16 >99.9 490
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Table 2 Photocatalytic degradation effect of PFOA by In,0-based materials
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Wee e e I SEMKmm JEIRE/W SN A A/ %2/, %1%,
In,0;" uv 254 23 V=400 mL, C,=0.1 mmol/L, pH=3.8, C,,=0.5 g/L 4 83.1 66.3
3%Pt/IONRs™*! uv 254 500 V=200 mL, C,=200 mg/L, pH=1.85, C_,=0.4 g/L 1 98 _
g-C;N,-In, 0, uv 254 500 V=50 mL, C;=200 mg/L, C_,=0.4 g/L _ 91(1h)  96(3h)
In,0,-GR¥! uv 254 15 V=100 mL, C,=30 mg/L, C.,=0.4 g/L 3 100 60.9
0.86%Ce0,/In,0;*  yv 254 500 V=200 mL, pH=2.84, C,=100 mg/L, C,,=0.4 g/L 1 100 53.3
Mnox‘lnzos[sul KFHYE 500 V=50 mL, C;=50 mg/L, pH=3.8, C,=0.5 g/L 3 99.8 17.4
e &L,
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Table 3 Photocatalytic degradation effect of PFOA by Bi-based materials

AR HHR ek mm W R PRl o
0.95BiOI1-0.05Br"* uv 254 300 V=30 mL, C;=20 mg/L, C,,~0.4 g/L 2 96 —
BiOUBi;O. I Bl KB 400~760 800 V=40 mL, pH=3.0, C;=15 mg/L, C,,=0.5 g/L 6 80 60

BiOCIP) uv 254 10 V=200 mL, pH=4.8, C;=0.02 mmol/L, C,=0.5g/L 24 593 52.5
BiOX BiOCl, 1, ¢ AT OE  420~700 300 V=100 mL, C,=50 pmol/L, C_,=1 g/L 6 65.56 _
BiOCI/BiPO,*! uv 254 2 V=50 mL, C;=20 mg/L, C_,=0.5 g/L 45 100 _
Zn-AlLDHs-BiOCI®"! uv <350 50 V=200 mL, pH=2.0, C;=0.5 mg/L, C.,=0.5 g/L 6 90 —

BFO  0.5% rGO-Pb-BFO!*! uv 254 5 V=80 mL, pH=2.0, ;=100 mg/L, C,=0.05~0.4 g/L g 69.6 37.6

BiOHP 9% BiOHP/CS"”! uv 254 18 V=40 mL, pH=7.0, C;=0.2 mg/L, C_,=1.0 g/L —  >90(1h) 32.5(4h)

e [,
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PFOA [ CAEALREAR

TEXI MR R b, PECA Al 54 8 8 T il 4 )& -
PFCA FC&Y), Il e i iU s vy = A= T4 A
FH XIS et — AR, 36 F T4 8E PFCAs 147
fift" . Qian S5 2 H —FpAE P K 320~420 nm 1Y
L Hhk UVA IS T 3d 1 Fe-#b A7 % ffi PFOA, Jf: LA
53T ENE Ry A St AR 0 (8 HE S5 A G A AL A A BIL A

L3590 FeX A L, Fe-ih 43 o 5 (1) 64 BRI, BE3
i EHAR(0,) % Fe 484k N Fe¥', 7= Az i e A it
PFOA fiE—5 1k, Xu 2 FIF] FeO/CS A+
AR BH YRR T 3458 PFOA Fi B -4 =1
ARG T, B CS R KERD AYTE AL, I i X%
XU 45 4 07 s HE PROA, M AE H ARG 41 T 52
I PFOA WAL RE Pt rT e

k& @ AR TR PFOA Y HE FHXT
Beb, FE DA 2B F, nmi A FL AR iR
ARG PR 25 Duan 2507 # Uk & P SEHT B 2F
SAREALH (BN) (E, H 6.0 eV) X} PFOA 5% AL
EACREAR I T, 76 UV Z&0FF, T8 BN 7EBRIEE J5 %
fife 7 R e oM Rl TIO, BY 4 4% . 5 TiO, A,
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Table 4 Photocatalytic degradation effect of PFOA by other types of materials

Wik fige A ek JEA SR K mm SRR /W R A AE NI/ AR TR/ %
K4 38 _
Ga,0, uv 254 14 V=150 mL, C,=500 pg/L, pH=4.8, C,,=0.5 g/L
HOREA — 100(45 min)  61(3 h)
InOOH!™ uv 254 18 V=200 mL, ;=20 mg/L, C,=0.25 g/L 3 83.4 —
7O uv 254 28 V=1L, C;/=100 mg/L, pH=3.1, C,,=0.2 g/L 4 18.2 —
7Zn0 ZnOAGO™ K BH — V=100 mL, C,=100 mg/L, C,, =1 g/L 100 90.91 —
Bis0,1-ZnO™ A[ W% 420~700 500 V=50 mL, pH=4.0, C;=1 mg/L, C,,=0.5 g/L 6 9] 520
HPW'! uv 254 200 V=22 mL, C,=1.35 mmol/L, C,,=6.68 mmol/L 24 100 38
e HPW-BPS"! UV 185 8 =500 mL, pH=3.0-4.0, C;=5 mg/L, C,,=0.2 g/L 4 53 _
Fe-ifs ") UV 300~400 4 V=100 mL, pH=3.0, C;=48 pumol/L, C,,=1 g/L 6 =99 38
Fett FeO/CS"  KBHYG 6 V=160 mL, pH=7.0, C;=0.2 mg/L, C,,=1.0 g/L 4 95.2 57.20
CeO,@NiAI-LDHs'!  F[ Wt 400~600 500 V=50 mL, pH=9.0, ;=50 mg/L, C,~0.5 g/L 5 90.2 —
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Fig.2 General mechanism of photocatalysis
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