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Abstract: MXene, a new class of 2D transition metal carbide and/or nitride, can be synthesized via etching
the active metal element in MAX phase of the precursor by hydrofluoric acid, modified acid, molten
fluoride salt or other non-fluoride methods. Introduction of MXene, which displays high specific surface
area, high conductivity, as well as excellent optical, electrical, and mechanical properties, into coating
achieves properties of photothermal conversion, conductivity, reinforcement, flame retardancy and
antibacterial activity, leading to application expansion in the fields of sensors, special protection, and so on.
Herein, preparation methods of MXene, including hydrofluoric acid etching, modified acid etching, molten
fluoride etching and fluorine-free etching, as well as the influence of exfoliation on MXene were firstly
reviewed, followed by detailed introduction of three modification methods, namely intercalation
modification, doping modification and antioxidation modification, to improve the surface reactivity,
electrical property and stability of MXene, and summarization of their applications in sensors,
electromagnetic shielding, photothermal and other functional coatings. Finally, the future research
directions and development prospects on the functional application of MXene were discussed.
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CPX adsorption and electrochemical regeneration
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Fig. 2 Schematic diagram of adsorption and electrochemical

regeneration of ciprofloxacin from wastewater by
intercalation modified MXenel>)
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Fig. 3 Simulation of all nitrogen dopant atomic scheme of Ti;C,T, in Ti3C, (a); Formation energy calculation results (shaded
part for positive values) (b); Nitrogen atom and atomic scheme at optimal position of energy in Ti;C, supercell (top

view) (c); Transition state energy calculation results ()"
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AT R E M, 16 2000 IRIGFR)E , T2 HS
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0d 21d N
In deionized water N !
Kl 4 MXene 7£ NaAsc (a) il H,O (b) HEE T4 0d Al

55 21 d (953 B KA XS 1R (¥ SEM 167
Fig. 4 Dispersion photos of MXene at 0 d and 21 d in
NaAsc (a) and H,O (b) environments and the
corresponding SEM images!®”!

Dopamine

Leucodopaminechrome

HO NH, o NH,
Oxidation HN
Ho 2H*2e” o Polymerization

Dopaminequinone

HO HO 4 R
Cyclization Oxidation \
2H*2e” /T'/
e 1
N N
HO o HO H N\

5,6-Dihydroxyindole

LR RS MXene 2R FIE i S 4
MR 1E Ti JRFo . 53R FK, 4t 170 T
PR 1 hJE, EA R A TER A R TR E X B,
B AT HE B MXene (IR FR e 1 o

P25 MXene AU E PR BHTOCT MXene BT
M E G712 — o —J7 TR AR R, LA
IR BR TS S 2 w5 B By, BE B ™A — 2 iR
B Jy—J7 M, MXene #%84bf5E, HASIRIHE
Ot R S BRI R B AR . Bt
B E AL X T MXene (1952 BRI FH 173 BEL

® (ii)
HO
OH 5

AR

Ti;C,T, MXene

& binding

O,

O

K 5 PDA BA4HLH K PDA-MXene 454 #1310

Fig. 5 PDA polymerization mechanism and PDA-MXene binding mechanism
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Fig. 6 Schematic diagram of fabrication of PVA/MXene
multilayered film by alternating flow-casting
method(®!
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Fig. 7 Schematic diagram of M-textile and pristine textile irradiated by sunlight (a); Temperature evolution of M-textile and
pristine textile irradiated by sunlight at different times (b); IR images of the M-textile and pristine textile irradiated by
sunlight at different times: 12 AM (c), 3 PM (d), 5 PM (May 2, Zhengzhou)™! (e)
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