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ABSTRACT

Since the population has increased and various industries have developed in recent
years, concerns and challenges related to water and the environment have been raised.
A large part of water pollution is caused by effluents and sewage of various industries,
including dyes, heavy metals, radionuclides, etc. MXenes are emerging two-
dimensional nanomaterials, often known from the family of carbides or nitrates of
intermediates with the general formula M, X, T.(n=1-3). The high surface area of
these nanomaterials has increased the adsorption efficiency and removal of
contaminants. Also, MXenes remove and absorb dyes and heavy metals due to
different functional groups on the surface. In some cases, with the help of ultraviolet
radiation, increased efficiency and photocatalytic degradation have been observed.
Some of these materials remove environmental pollutants by electrostatic absorption.
Heavy metal ions can be trapped in the space between the thin layers of MXene
plates. The reusability of these materials is often a perfect feature, as they can often be
recovered and used for several cycles. MXenes are promising for water treatment
membranes due to their hydrophilicity, high specific surface area, and excellent
mechanical and electrical properties. In this study, these materials are first introduced.
Then the application of removing dyes, heavy metals, and radionuclides was
investigated.
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Figure 3: Time dependence of MBand AB 80 (C,"* 0.06 mg mL™)
concentrations in aqueous solutions with suspended Ti3zC,T particles
in the dark. Chemical structures of corresponding dyes are shown as
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Figure 4: The curves of photocatalytic degradation rate (Co/C;) for
catalysts [50].
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Figure 6. The effect of contact time on adsorption MB onto pristine TisC,

and TizC,-SOsH (T =298 K; adsorption dosage = 10 mg; pH = 7; initial
MB concentration = 50 mg/L; shaking speed = 250 rpm) [53].
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Figure 7: Reusability study of Ti,CTx for MB removal (conditions:
MB concentration = 300 mg L™, contact time = 1440 min,
temperature = 308 K, and pH = 6) [56].
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Figure 8: Schematic illustration of the fabrication of MXene-COOH and

LbL-assembled composites by chemical modification and LbL self-assembly [58].

WY E1E) 1 /55) Gbss ) wilsdlas ele ay sl



W95 Be3LYT L83a )3 YTy Liine Sy 179408 9 (MXene) ¢yuasSio 335703y (5340 o Hisic S¥us

4°'a 22 %% - Iz 30-b = Mxene
i

o Mxene-COOH

354 . 4 Msxene-COOH@(PEI/PAA){o
30

— 251 20

- Mxene =

£ 20 ® Mxene-COOH s o

= 4 Mxene-COOH@(PEI/PAA) o ]
154

0 T T T T 0 T T T
0 50 100 150 200 0 50 100 150 200
Time (min) Time (min)
60
d = Mxene
50 e Mxene-COOH
4 Mxene-COOH@(PEI/PAA) 0
40
—
)
o » Mxene &
£ 20 o Mxene-COOH =304
& 4 Mxene-COOH@(PEI/PAA) o
15
20
10
8 104
b e @ ¢ - ___T
1 g3l i—4% —t—r 11
o - T T T T 5 T T T o T T T T T T T T
0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160 18
Time (min) Time (min)

124 f e Mxene-COOH
4 Mxene-COOH@(PEI/PAA) 0

10 4 o Mxene-COOH
4 Mxene-COOH@(PEI/PAA) ¢
5 B
0 T T T T T o T T T T T
0 50 100 150 200 250 0 50 100 150 200 250
Time (min) Time (min)

MXene- 3 MXene-COOH MXene slacy j.alS lawgs (pslS YAA ;0 NR (6,f) 4 ST (c,d) MB (a,b) 5155, slse i Sitiw lo owie 14 JSC
LoAl COOH@(PEI/ PAA)10

Figure 9: Adsorption kinetics curves of the prepared MXene, MXene-COOH, and MXene-COOH@ (PEI/PAA)10 composites on MB (a, b), ST (c,
d), and NR (e, f) at 298 K [58].
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Table 2: Comparison of the performance of MXene and some common natural and synthetic adsorbents.
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Figure 12: Schematic illustration of the removal mechanism of Cr
(V1) by the Ti;C, Ty nanosheets [63].
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Figure 15: Adsorption-desorption cycles of Hg (I1) removal using
TisC,Tx magnetic nanocomposite [46].
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