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Abstract [ Objective] The rapid advancement of industrialization and urbanization has led to an increasing variety of recalcitrant
organic pollutants (e. g. , antibiotics, dyes, and pesticides) in water bodies, posing serious threats to both the ecological environment
and human health. Efficient water purification technologies can provide a scientific theoretical basis and technical support for the
removal of such pollutants, which is of great significance for protecting water resources and mitigating environmental pollution.
[ Methods] Advanced oxidation processes ( AOPs) have gained significant research attention due to their high efficiency and broad-
spectrum degradation capabilities. In recent years, MXene-based composites have achieved remarkable breakthroughs in AOPs and
photocatalytic applications. MXene exhibits a large specific surface area, excellent electrical conductivity, and a tunable surface that
allows for embedding and functionalization to optimize performance. Synthesized via strategies such as fluoride etching and molten salt

methods, MXene can not only activate persulfate to generate reactive species like SO, but also be modified through metal/non-metal
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doping or defect engineering, significantly enhancing its selective degradation capacity for organic pollutants. [ Results ]

This review

summarizes the synthesis methods of MXene and discusses recent advances in the efficacy of MXene-based functional materials for

activating persulfate to remove organic pollutants from water. [ Conclusion |

The paper focuses on the classification, application, and

mechanistic correlations of MXene-activated persulfate processes. It highlights the practical potential and environmental safety of

MXene in degrading aquatic pollutants via persulfate activation and proposes future research directions.

Keywords MXene advanced oxidation processes( AOPs)
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Tab.2 Performance Evaluation of MXene-Based Catalysts by AOPs for Pesticides and Industrial Pharmaceutical Degradation

HEALF 5% F AL bR E= BTN
Mo, C/PMS XUEY A(BPA) AL TR AL 99.75% (240 min,pH AR Z31H%% ) [51]
Co;0,/Ti;C,/PMS BPA SO, il - OH J& G4 T 98.90% (20 min,pH fEi=8) [52]
TiyC,T,/ZIF/PMS BPA L TR B 98.0% (10 min,pH {=3.7) [28]
CoOOH@ Ti, C,/PMS BPA 0, RIET £ 99.9% (10 min,pH {H=9) [45]
Ti;C,T,/PMS/Cu( 1) FIRFRIEE(ATZ) T RERSHLHI 100.00% (1 min,pH {E=9) [36]
Ti; C,-MXene-CuFe,0,/PS ATZ St4 i H B AEER (S0, L -OH) 97.47% (120 min,pH fE=3~7) [53]
CoFe,0,/MXene/PMS ATZ S0 .'0, A1 05 F S 100. 00% (15 min,pH {=6. 35) [54]
NF/MXene-Co;0, 1,4- 4055 10, FETIE YR 95. 00% [55]
Ti; C, Txmonolayer/ PMS 2,4-DCP 0, SRR M RE 97.30% (180 min,pH {i=7) [56]
Fe,CoTi;0,,-Ti; C,/PMS 2,4-DCP SO, J& T RN P I 98.10% (15 min,pH fE=7) [57]
Co-SA@ Ti,N/PMS 2,4-DCP SO, .-OH Fildk A L5 99. 10% (<1 min,pH {§=6.95) [25]

FEREEIE T TS QYR i

3.3 FREKAIE

JeRH K F 20k A 9540 BN Gy B 2 Tl
A T A L URE B Bl R (T R
J&) , BA R s T S (COD ) X [ fif
Yo BB BOK HA AR 2T, K Y @ 5 A
KB SCE AW DE S 1R, BELAS 3E2E FOK A A
AR, TR AR P X 26 B A B | 2L

RAVERH ., BRI FLE AL (MG) 55 =K H L
Yokl ot B W B S, B NS E R, b tae
PESR , YURL o3 G500 B 2%, A% 4 A W A BRI,
SR HER R, R YRS Y ) A HE R UL R
B YR =R F b e} | A YR DL R T 1
BT, REAERY A W L (MB) (RIR AL
(CR) i% P41 5 KN-R MG, % J} 8] (RhB) | H 3%



weook HoR
WATER PURIFICATION TECHNOLOGY

Vol. 44 No. 11,2025
November 25th, 2025

BE(MO) 25

MXene B} R F 3K T AR 3 T8 67 HEL i R 1
i HOOE BH 28 7 Gt B SR KT RE /). MXene T 1k
T B R ER I itk A BIL TS S W 0% St AL ) 2 7 i S
U DO RS SR 7/ I N IR SN (e 2 AN e
P TI R YA R0 A R fL A R (S MXene A1
AR ELAE 25 DX T HAl 2 5], et 145
MXene 2 [ 224 JZ ] 5 049 0 3 BC P8 , 308 o % fT — fie
ACHRFIZLE , LASE 75 1% 4 2 00 el i Ge W i) v R 25
BRI

Ayub 5 il £ TR IR AL 41K J (CoFe,0, @
MXene) , i 2 7K 426 5 4l ok 401K ) E AL B — 4
MXene 49K F I, CoFe,0,@ MXene {2 7% H P [F] 5%

Ji , CoFe,0,@ MXene 7E45 %5 30 min PIXF CR 1552
98. 9% I R fif R, F BTN F Co™/Co™  Fe’*/Fe™*
T /Tit A L T RSB I G5 . HEAL R A 56
7E 40 mL CR W (30 mg/L) HifEi7, Hrh CoFe,0,@
MXene HEALFIFIE (0. 25 g/L) o X T 0% Bt — fife 1 -
M7 K Z WA T IR B ], A8 0. 1 mol/L HNO,
F10. 1 mol/L NaOH VA7 1) pH ., 7ET0AE A IS
] JET B P, 0. 22 pom T S48 S JE A HE L 3 mL
BIFW ., M UV-1] WOEHEAE 497 nm K ALBFSE
BREA CR, 0,0, J& CR BEM AR A 3Lk
B BB AR, B ERXE PMS X CR )
SAALREMALEE B2 T B R SRR A 3 2 Mk
WA, 5 Fs .,

Ti(IV) "/ Ti(I)
Q090900 -
e 20000 HSO, st SO
F(l) DD ‘” £ 3t \

S0;
i R’/}‘j méi\uso_; —
L

S0,

o O O o
Ti Fe Co C

kJ OIII

Co(lll) mmmp SO w10,

Ik A iy At

CR

5 CoFe,0,@ MXene @14 3% PMS K& CR 19 E i 5 FIE 3 fr JE @42 19 T B AL
Fig.5 Proposed Mechanism as Radical and Nonradical Pathway for CoFe,0,@ MXene by

Activating PMS toward CR Degradation

T MXene W5 DA 2 MXene JE#4 ] 25 Bk G
BH5 Y i MR ) - 40 CR MB Al MO 4155 3 iR,
DA S B Yy e 2 7K i) R e
4 MXene EWMBHESZEMHSINERKE

MXene B4 BF7E 1 £k 3k B3t 92 58 B A A DLTS L 4
7 T I Y BB B, Sk A K A B 1 S B
o FHBEE T IR ST HE A AER: | AR A BT 2448 K b R
E ] KA EREE I FH 22 1, 42 1 VTP AL e AR S
KB A2 et R B REEN—F, XX THA
(Y AT RS A S TN A I PE AR e P L, Ay
G5 T MXene FMBHEA B 8 S UE Fiab & 4
BRPARRAE N AR R 2R R,

4.1 MXene BHWEBEESSE

FACHIREZ: MXene M B 52 KA S L

a[alEl, MXene 2% 0 £ & 1) R ¥ B B8 B 76 ¢ € 20

[59]

Bk Rl e R AR KR A AL, S B G AR UL F
BB E b, PRI T AT RE X KA A
Yy A Btk e AR B RAT O R TE A Ak
R, B EE PR NI f R A B B A
MXene 9828t 3o U 4@ Ak ) BAL YA 1, 7E
SR P BR B SORR 1 AR T, 4 8 )R R BE A
MXene )22 EIGEAL T H, FlAn, PLIE MXene
(T V,CT, ) AL 1% 0 SO TS TR 1 A= W) B3 1
o TR DG, RIS 2 AH X 9 1 1 £k 5 MXene,
TEM i 45 7F 1 o 7T BE A% 0 2 2K B 0y R T
MXene 3 5 H A7 48 Fr 2 2509 B Y 34
Sk, PRGN RUBE (1) 4 PR M A ] BB X K AR AR
Vi B e n W) B . A R B 3R T AR
AT REARHE X A 1) K 3 1 B0 75 8 SR 5T Y W R
i) $z 5 ol HE W HE A



IRAE | R
MXene FEDIRERRHT AL BIR £h L BRK s HLTS QYT 50 0E

Vol. 44, No. 11,2025

R 3 T AOPs ¥ MXene HEAEAL IR B fiff et K B SRS PEREXS HE
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