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Abstract

excellent electrical, mechanical properties, as well as the rich and tunable surface chemistry, which has received wide

Two-dimensional (2D) transition metal carbon/nitride (MXene) is a new group of 2D nanomaterial with

attention in functional materials. In addition, MXene can be dispersed in a variety of solvents to form high-concentration
dispersions and exhibits nematic liquid crystal properties, which exhibit nematic liquid crystal properties above a critical
concentration, allowing for the preparation of macroscopically continuous fiber by wet spinning process. Until now,
MXene fibers have exhibited high electrical/thermal conductivity, mechanical strength, and other properties, showing
promising potential for the development of the new generation of wearable electronics. This review first introduces MXene
materials and their preparation methods, followed by four common methods of fiber spinning. Then, the development of
pure MXene fibers and MXene-based composite fibers is summarized. Finally, the possible future directions and
challenges of wet-spun MXene-based fibers are concluded, which may provide reference ideas for the future research of
MXenes.
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Fig. 1 Schematic diagram of different MXene structures'®
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Fig. 2 Etching preparation of Ti,C,T, MXene (taking Ti,C,T, as an example). (a) Diagram of the Ti;AlIC, etching process

electron microscope (SEM) images of (b) Ti,AlC, MAX phase, (c) multi-layered Ti,C,T,, and (d) mono-layer Ti,C,T "
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Fig. 3 Preparation strategies of MXene-based composite fibers. (a) Coating method”; (b) biscrolling method™; (c) electrostatic

spinning method””; (d) wet spinning method™
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Fig. 4 Rheological properties of liquid crystal of MXene™. (a) Relationship between MXene ink mass concentration, sheet size,

and I-N phase transitions based on theoretical calculations; (b) polarized optical microscopy (POM) images of Ti,C, T, inks

with different mass concentrations; (c) shear rheology of Ti,C,T, liquid crystal dispersions with different mass concentrations;

(d) relationship between shear stress and a shear rate of Ti,C,T, dispersions; (e) relationship between G'/G" ratio and mass

concentration of Ti,C, T, dispersions
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HLEL ] 1) MXene Q4K R FE 59 U1 1155 N A 5 k&
FE MRS . R, BRI E (G )5
PAFERL L (G") Z L AT Sy HL T 25 M 1) B 2248 4 L 3l
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i SCRRHE L G /GMEAE 0. 02 Hz By fA s FE T A T
1. 80 1 6. 36 Z [AI B, ] LA S 30 4 Ak Ay 85 0 4o B4R 7
i EFR R W E 5 mg/mL T, MXene 43 #UR
B G /G A 13. 33, 7% WA HL 058 e 5 32 4 55 0 5 T B
24, 24 MXene 43 05T 1 K 42 5 & 12 mg/mL Y,
HG'/G"H N 6. 64, BLI AT LAJE 5L MXene £F 4k, {H 71 2%
BRE AR R E MR 2% o T VR B S T 15 mg/mL
i, 2 G/ /G E R 5. 29, W] DL 2 H 2 1) M Xene
4, ik 3R B MXene 73 B0 1) ¥k BE X T £F 4k 19 0E 1%
HAEEEMW,
3.3 ZiMXene FHRR RG22

Zhang % i — 5 F| FHAS ] RF Fnidk B2 19 Ti,CLT,
SO S Rk G 2 F R SE I T 4l TLCLT, 4 4 3%
gefb il [ 15 5Ca) 1, 3 HAE B 382 (9 mol/L H,SO,
KW ) 59 MR (4350 99 % MR KW ) it & 43 3K
5% CaClLKIEW LA K 0. 5% 5¢ B 2R / /K % W (FR

(a)

Rotating bath

@ @)

Tabular nozzle
TiuCzTx  induced orientation

Flow-driven
alignment

- e

S RMEI ) A A BN EE A ARG T AR R . SR
K AE LW H,SO, M CaCl, 28 BE W, BT il 2T 4
Y g 2 i B A 25 ME DL FA T S 2L A B AT 2 ROk
WA R AT 22, TR R B m
20w B, ] LUEH 7 6 Ho DAEE [ED Vs B L OF b AT R 4k
B . XOE B T S RRK A e BB T
1) Ti,C, T, 43 B 5 B8 B 7 v 00 3 R AR T 50 1
A WAT N o XA SR, LR 85T B IR 175 3
Ti,C, T RN, & TiL,C.T. AN EHWS WK T
FIZBIMHBEAER, NI SR e agIEs . 4%
Al L5 MXene 2R 1 (194U RE BIE &5 38 v 2 2
(i) (8 Rt B T A e 1 o i e ROV T LA H SR I R
e (—OH) JE Bl ZURE , DT 34 538 2F 2 19 s 2+ PRk . 7
HL 24 5 T, 7E RIS L S RIS RE 72 Ak B SR 1 S 4T 4
M7 MR AE KB A I, TLC, T, 4F 4k (0 i 5 22 g 35 3|
4048 S-em L fESE RSB TH 4 TLCLT, 1 M 5 36
Ik 7748 Seem ! RXFR 22 T AT I T il o RO IA A
SNSRI = o I R D o N | | A €
VS A5 B9 T1L,CLT, 2F 4t 32 B0 1 55 59 AL A 5
B H B8R B ol 40. 5 MPa, Wi 24 28 1. 7%

(b) ~w/o NH,* w/ NH,*

Oriented
1 TiyCaTy fiber

N

&
N

OTi oC & Mg
* T,(OF,CH)

£ = Crosslinking

&5 4l MXene YR VE 97 22 . (a) 103 95 22 1 % 2 MXene 27 435 B8 2 &5 (b)NH, ' B 751 # Ti,C, T, MXene 43 B #0958 5 4k %%
1 18 7 0 ) e S Ti,CL T, A 41 (o) 18907 ) 4 ok A % (d) 2 s /R 7 1

Fig. 5 Wet spinning of pure MXene. (a) Schematic diagram of the wet spinning plant for the preparation of pure MXene fibres™;

(b)digital photograph of NH," ions induced gelation of Ti,C,T, MXene dispersion"; schematic diagram of (c) wet-spinning

preparation process of highly oriented flat T1,C,T, fibres and (d) their fibre formation principle "

1o TR B M X ene 43 B OREFE BE [ 7 b 0 8 i A, 2
il % MXene £F 4 1 55 — Pl 5 38 PR #E . 5] 40, Shin
S A NH, B TR EE R NHL X
Ti,C, T, FJ2 19 2% A 1E F A L 8 e A [ 151 5(b) ], il
BT HARME A EREM LT 4. NH, B TS

MXene 18 I 7 7 H PR E A8 B BB, 1 9% MXene
Z 18] A0 AR T T, A F e Ak W AT . A NHL T
B 38 AT LU Y MXene 4 8O B pH (L M T Y
M Xene 2 [fl {9 HL fa 25 B RIS W T A 25 158 5, 52 ) #5E
JE Ak g B R R B . B Ah B 5(e) L (d) BT, Li
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SRR D Mgt AR TLCLT, B )2 8] 5 BF 22 4R
HLSCBLT TLC, T, 2F 4 1 i Sefb il £ o e 45 2234 &
oA AT IE AT B Mgt S TLCLT, 2 Al 9 F fr 19
BREH (=0, —OH . —F %) J¥ i i i % 51 1 # B AR
L 78 4380 o AR S FH B 7 X TLC T, B AR B 77 AR
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R, DU TiL,CT, i 2 W Bum & R KRR L
B THENEFHESERT713Sem ), XFEF
W B B 7 i, i A e 1 B M Xene £F 4E 241t T
—MAEGER
3.4 MXeneEEASFHEMEBEELHZ
3.4.1 MXene & & &4 4

4li MXene £ 4l W B A B S HE TR SR, HZ
il F MXene FJZ 18] 5 55 (% A 5 AE H , B a7 iz 38 19 46
MXene £F 4 Jy 2% 90 45 2% AE SEPR I Z R .
MXene 5 HAb#M KB (G 816G REWEHE ) #TEE, W

Coagulation bat

FEAR KR F s 2k ne . Bl o, an & 6(a) BT
/N, Yang 250K MXene 58 4L A1 846 (GO) IR & il %
95 22 3% RL, IF I H CaCl, % W 1E b BE 1 s , 2B T
MXene/GO & & £ 4: il 55 . TE Y5 2210 b, MXene
GO K J2 )3 23 5 [ o Ca™ 3 7 M 3% 2, F
FH GO R 2 181 55 09 AH . AF FH 71 38459 3% 22 1) M Xene/
GO 27 4 . tesbh iz T AR WF 58 N B0 5 4 i
(IPA) MK BIR & W AE B R . b TPA i 2 {2
PV 70 52 e BE A9 1 P, T AR T 2R R0 5 i HL AT
K4 BE K AT DLHR BT AR 4 09 7, B 1k B B rp £
delr . L, P ER S Wb TPA B Ee ], AT LG
o 22T Y 1 PR RE R BOW Y S0 S5 R AT R R . A5 SRR
A A TPA A] S B0 4T 4k 35 TH SE £ 00 R A 45k L
MXene F )2 HESHINEE [ K 6(b) ((c) ], FERZEH
LAk 22 7 T, MXene/GO & 4 £F 4 3¢ B0 8 & 19 i
(29000 S=m ") AL 5 A AR B 25 (586. 4 F-em ).
A5 7E B A2 . MXene/GO IR A& 27 4k 52 90 % B 0
MAE4E GO £F 4 A5, X PR B n] LUAE — & f
b S SR A X AR R R R A S I WUORT 4y HRE
T A5 T 28 TR 27 45 41 Bl A 68 4 100 107 JH B 58

M,P, fiber

Washing bath

6 MXene %8 &4 4 M5 Y5 2 . (a) MXene/ GO G 4B 1A Y5 22 T 2R B PN s BEE VA o IPA K43 5128 (5)9: LRI (c) 1: 31 i £
MXene/GO £ 4E B Wi it SEM K% 5 (d) Ti,C,T,/PEDOT : PSS & 4 £F 4k () 13k 4 2225 7 i
Fig. 6 Wet spinning of MXene-based composite fibers. (a) Schematic diagram of the MXene/GO fibers wet spinning process*”; cross-

sectional SEM images of MXene/GO fibers prepared from IPA : water of (b) 9 :

(48]

1 and (c) 1: 3 in a solidification bath;

(d) schematic diagram of a wet spinning unit for Ti,C,T,/PEDOT : PSS composite fibres™”

A ¥ MXene 5 AL m BRI R GV #HIT R
AL (3,4-2 0 SR FEEEW ) RIR IR R £
(PEDOT:PSS), Al & m - 4E iy 8 (A 1 fig . PEDOT:
PSS 1 in A — 75 1 AT LIAE R 66 700 B2 5 2F 4k 1Y) 0 2%

J¥ .55 — )i ,PEDOT : PSS {it 5 19 5 i 1 vf DLk — 2
WRA R R TR, 5 LM, MXene 5 PEDOT:
PSS AT AL RBC L T RAFR A OB IS 195 220 .
151 4 Zhang %5 ) R R W WRCVE A B 11 ¥4 B ) 5 ok
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A A B S B AR T I AR Y SR 2 R T B A B
1258 B o AR VRN SRR 2 . S5
AL DLUAE DR IR 4T 4 55 i fl R 0 TR T, 32 LML A o
BE o B an, Lin 25 ) 8 HAS 55 88 10 55 4 9 K £F
e (ANFIENFEIZE, Ti,C T A NSRRI & T ZIEER
a5 k) ANF@MXene £ 48, W& 7(a) Bt s, W) 4 25 44
2T 2 25 22 15 75 L FH 2 5 0 [5] 4ih 45 b W . 7E 25 22
BF 3 R P AR AR /N A TR KA Y P
fii ANF £F 45 15 3 i 2h 7 ml HE 0 AEC ) . BF 1 45 24
W TE A8 o420 5% NH,CLY 7K 75 W 5 [ 7 v 20 i
(a) SFO8,
{Q}Oﬂf?
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F 6055 13H/2023 F£7 B/ ERBEFEHRE
h 4k, Horp  NH, B 7 0] DU 2 A VR X B
HL fif 1Y MXene i #F173¢ 8K, 1T ANF 52 )2 9 05 15 2R
ik Jie e D) 5 >k 1 71 38 e 2R K RN PN M X ene 7K B
T 7K 43 F 22 0] 1) Sk 5, % 32 81 MXene A L,
T TR B2 5 ) A -2 S [ 1] 7(b) T Rk, 33 o ] 2l
W vk 5 22 5 W FA S0 5E [ AT R Ok T MXene )2
F14) 5% M BRI 1) HE ), 2 T 4 5 T 2T 4 1 AILBE P RE
HL PR RE DL S RS AR P o ey B B ) RO AT R 1) 5 A TR
T ANF@MXene # 76 £F 4 24 48 MJ-m * 19 i i 3] P
DL K 245 30000 Sem Y HL SR
I N A N I T i N NP 2B U A [
ANF/MXene £F 4t i 88 4% 180 #6147 7 2 A L 7 (o) .
()], S5RBRFHEE-THEMREFTEL AR
B ST 43 B B B A, K W] MXene 2 F1 ANF 52 2
() P 5 AH ECAE o M RSP FRLRE A9 MXene #0018
AN T FERLAR S AR v M Xene H A9 I 20 4E & | i 46 1 59 F
J2 2 Uiy W) 3 BH T B R () SR T AT Ol o AN &l 7 (e) B
7, 4l M Xene £F 4 W 24 37 {56 3 {4 59 MPa, i #%-57¢
gk #) ANF@MXene £ 4 B9 W 2 f7 3% & o4
502. 9 MPa, & B iz 45 #3 76 32 5 JL ) 2% Pk 68 Jr i 1
L.

80
) [ Tensile strength [l Toughness
&
o 800 { T
460
Y E
£
§owo 2
- {3
% 400 g
£
: b8
S 200 2
-
o

MXene 17-1.0-50M  17-1.1-20M

B 7 54 48K 2 4 @M Xene 2T 4k (1 [l il 335 25 227 () il 3 [ b 3 35 405 22 34 3 % 72 ANF@M Xene 2F 2 198 B 4 5 (b) ANF's #Y it
FAbad FE A MXene 5 ANF (14 24 i AH BV H R B (o) (d) R B %8 ANF@MXene £F 4t (1) Wi i SEM B4 5 (e) 4l MXene £F 4
T ANF@MXene £F 2 (1) Fi7 1o B R0 ) 4 1) be A

Fig. 7 Coaxial wet spinning of aramid nanofibers@MXene fibers™. (a) Schematic diagram of the manufacture of core-shell

ANF@MXene fibers by coaxial wet spinning; (b) schematic representation of the protonation process of ANFs and the
interfacial interaction between MXene and ANF; (c)(d) cross-section SEM images of tensile fractured ANF@MXene fibers; (e)

comparison of tensile strength and toughness of pure MXene fibers and ANF@M Xene fibers

bk T 5 ANF & & il 2 [5) i 25 #4 2F 4 , M Xene i
] LS HAb A R AT B A g 2b il B AN R PERE Y
EaEaGgEMmBN, BAG N EE L. #lw,

Seyedin % ¥ MXene 5 R 28R (PU)# AT E & il i
o FH 1) b 2 977 T 22 24 7 B A MXene/PU B2 M4l PU
W24, 5 AR [l 5 A 28 4R A L, 1% 2F 47 25 F AR i
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AR B G PR R AR -RE AR TE v R R R 8
MXene/PU & & £F 4 i 19 1z 20 2 (74 AR 500 79 25 4 )
2 ST 1 ) 2 40 AT DLUJER L R 3k 200 %6 1 R A% I H
FE AR 1 1000 ¥k P B A T2 i B A R 52 B e e 1k
Y hy 7 A8 5 S g, MXene/PU & & &1 4 £ P i ik
12900 Ay W A8 = (50 % W AS R 2924 238) , If H BHA
SRR RN AR BE S, 20k 152% . b, Chen 2572
[A] Tl 12 15 25 22 45 A% MXene fIl GO #1724, UL GO
g ML B G 3R 2 £ 3 MXene, # % T 07 A4 S 450
MXene @GO (MX@GO) €74 . BA 8 KR PR GO
F 2 0T LAAR 4 M MXene A J2 40 %5 i 22 WL R B 1Y £F
e, IF PP HOR 9 A AL o 3 i Oy ik & Y T g
MX@GO £F 4t 7 Hh s hd s B (290 MPa) FHE 5 1
H 5% (2400 S m 1),

e 1RGNk g 22 0 B A A 0 AN [ R 3 A
ZEF) B MXene JE£F 4O PEBES 8. T MXene 5 2
By BB HES 4 MXene P4 XM HAT S o e &

*1

3K 7000 Seem R B HAREU R R 4E A EL , 5 L
] () M Xene £F 4 HA 0 5 (4 HLA o B fT e R &F
Y 1 B ) AT DL RACEE g 2R A 380 £ 4k 04 Bt b o
AR Bt i HL O 3 A A SR R R S R I R ) R v
B A, LA Y MXene 21 4 B A B 47 1Y B 5 %
R % v BE o 38 kB 2R 4R I, nl LS
MXene JZ [8] (¥ B ¥ 38 38 I £ 5 T S 0B 2, A
AR BE B TG 5 . 1 MXene 358 & 4748, H T MXene
R )2 22 B H A H e I A % A RE R T, R L
KB BB EHR, 55— 1H, MXene fE N5 21
[l Al 25 ) 27 4, i TANZ AL 2 il W B RS
() 1240 B, 4l MXene 21 435 3 B A %5000 1 Wk, 36
PN K B B AR EE i MXene/ & W) 52 4 2 4k N
BAB/NO AR . — BR8N 1) 2F 4 il
/R E I SRl R ST N v B e ko TN DIV B
2, AT DL 5 AS [R) FH A 4 iR R, e B LA R A
25 IR TERE RO AT 4

189595 22 MXene 3 21 4k i P BE L 48

Table 1 Comparison of the properties of wet spinning MXene fiber

. Tensile ) Young’s
Composition MXene Orientation COHduCU\ley / strength / Fa?lure modulus / Toughnefs / Year Ref.
content /% (S+em™) strain / % (MJ-m™)
MPa
MXene fiber 100 No 7750 40.5 1.7 — 0.34 2020 [16]
MXene fiber 100 No 7713 63.9 0.2 29.6 0.09 2020 [38]
MXene fiber 100 Yes 12503 343.7 0.3 121.97 0.48 2021 [44]
MXene fiber 100 Yes 7200 118 1.9 — 1.09 2021 [45]
MXene fiber 100 Yes 11170 1.1 0.3 3 — 2022 [53]
MXene/GO fiber 90 No 290 12.9 3.4 1.2 0.22 2017 [48]
MXene/PEDOT : PSS fiber 70 No 1490 58.1 1.1 7.5 0.32 2019 [49]
MXene@GO fiber 50 No 24 290 1.5 30 2.18 2020 [52]
MXene@ANTF fiber — No 25 130 10.8 0.033 7.02 2021 [54]
MXene/CNC fiber 75 No 2978 62 0.9 1.17 0.37 2022 [55]
GO/MXene@RC fiber 75 No 168 92.2 4 9 3 2022 [56]
MXene/CMC fiber 99 No 1073 81 2.15 37.6 — 2023 [57]

3.5 MXene & T %1 A
3.5.1 2t s

AR, AT BB 2L I 75 oK H s3 3G, 8k
AT S IE F1 5 i £ () S ) 5k T 28 3 5 7 il 7R S
T4 5 R T KA. MXene £F 4 B AT KAy
S )R B L B A AR S D) Re 2T 4 g 24Uk
ZUIRELIY . BN, Li SR A i 45 0 R bR TiLCL T,
21 YR R R R R B L L 28 o0 1360 Frem )4l %6 T
AR B YR A A o BTS2 B DR A
LA RN P e RS A EAWN A S S el P
I FH BRI ) s R A A B R R B e B A Al AR
BORAS Tl LA S 3.0 VA G % (LED)
[ & 8(a) ] W] MXene £F 4 75 W] 2 8 6 = A7 6if 5 1t
N7 5 5 TR I FH T 5% o

WE 8(b) fi R, Cheng 45" 6 MXene £F 4 1 Ky 1%
SRR R A A AR LB B F B A B e T R
ol NSRS O NG T S =y s = i 1 e R )
ARG DB 5 SV A AR A i o A% R A R B A
TR T RSB A R ¥4 S AR A SRR 1) L [ 3 Ji
S IK - . 3X Bl MXene 23 W) 4% I8 2% TE AR IR 1 46 1)
07 B B 0 R, BT LA K i S B0 R R,
— )51, Lee 25| Fl MXene/ it J5 &AL A1 8847 (rGO)
LT YEAE N ARG BRSO A AR AR B Y
Kl . & 8(c) R T ¥ MXene/rGO £ 4 S M4 4% &% 2%
G R ke b, DLW PR EE b NH, A BE . an &1 8(d)
/s, A EE T M Xene 3# B AT GO £ 4E ,MXene/rGO £F
e AE =T R B A & B9 NH AL B b (AR/R,=
6.77%) . BId7E B AR A NH, 3 F (10°) , MXene/
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w 20F l - rGO
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o
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B8 MXene £F 4 7E 22 Dy fie 414 FIAL & 28 v (0 107 T o Ca) B2 80T DU A 28 48 580 8 0 F 28 2 1 T 2075 (b)) — YR 128 T JR8 00 1 88 0 1 i PR
FH%5 (c)MXene/rGO TR A 4F 4 i 807 IR 22 40 b I3 822 3007 FH 85 (d) M Xene Wi B rGO £F 4k #l MXene/rGO IR & £ 4
(40% MXene ) i) A i 57 1 B8 %o L5

Fig. 8 MXene fibers in multifunctional fabrics and sensors. (a) Glove with four integrated fiber-based supercapacitors™”; (b) photograph

of a disposable medical sensing mask breathing””; (¢) MXene/rGO blend fibres are woven into the garment jacket and connected

to a multimeter™; (d) comparison of gas response performance of MXene films, rGO fibers, and MXene/rGO hybrid fibers
(40% MXene)""

rGO £F 4t 58 2 90 B4 09 1% 8% 1, LB 75 ARk
JEE IR B4, e 3RS AL B, R T MXene/rGO £F 4 15
A 2R AL TR 2% T A R R D
3.5.2 WLk e LK EAZ

i T MXene # & (1) HL T HL 5 %, MXene £F 4 76 12
i ot e 400 A 5 A v o R o BN, Liu 55 DA PR
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A%, 4 T WL BE (134, 7 MPa) | 5 L M BE 4
(2.37X10°Sm ") Ti,C, T, MXene 3 [7] 1 2F 45 . ¥
TiL,C, T, A4t gm AL i [ 9(a) ], 528 T K R
L1 B i 0 R 5 o A0 9 (b) TR, SR 81 A 4
X % Bt (8~12 GHz) i %35 Fil PN HL % T H (EMID) Bt il
4 32.9 dB(A Bk it 99. 9% A ST ®E i) . B
T AU 2 BO% N EMI Bt fE B E 4R 5 3 B2
Y & m, EMI B¢ i 7 68 7] ik 82.7 dB~106.6 dB.
9 (o) A2t L #1125 5 F 2000 1) 2 0 L ) s T
RPN D PN R R & L O A T3 (TR
Tl 4% 4 1E N 97 20 D9 38k E A RE R it 7R 6
F5 SR IR, 20 2 WIS, T UFITE X
BT . Z 280N T iR FE R AR, N AT
DL K 4 58 EMT R il R4 58

S5 —J7 i, MXene £F 4 15 = 1 g 5 4k A8 (5 4540
W R AN AT . A m TR R

Z M MXene £F 45, A AR R S 26 0 T R B
. Eom %5706 & i S % 1) M Xene £F 4k F A i 26 %
MERTRGELE () ], B4k, ¥ MXene £F 4k
B2 BB AL T DA S f A 5 B T R i
g4 d g4 K 9(e)]. FuE™H i MXene 1E b 1
B CEER ERAE NN R WA W B 25 R S A 4
(MXene@A) , &3 H A 5 1 B 5 55 F0 0 4 1) #4033
7o WE 9 fr s , MXene@A £F 4 7] 1 V5 5 #4 fil
S AE L0 AP KT FAGUR B SR R AT S B SR A 4R RN K
[F9(g)]. WEN6.0mm ) MXene@A 5 % 1 21 4b
WS R 2 B0 M A 65. 590 1Y K W 4R I AR L 8 A
MXene@A 3 5 il /£ B A 1 K26, 7E 2046 B3
MXene@A £ (1 0] % 13 FE 43 A AR 5 5 45 R 6 3
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B, B S G K U s, 5 3R Il Dk A RE 1S m (A
15.2 dB # hn 2] 30.7 dB) , # & [ & 56 8% 3h (M
1.3345 GHz ¥ 3h 3 1. 3675 GHz) . X —MEfE, i15%
MXene@A 3 5 7] L AE JC 4k K 2k, T W ol ) [ 1)
PV SR G £ 5 {5 . M Xene 21 4E 17 5 S e P fiE
R M — AR KR i BRAB A RE, G Z2 1k | Al R A RN
ALl A R 2R AR, HOR B R p AT R R . X
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Fig. 9 Applocations of MXene fibres for electromagnetic shielding and wireless communication. (a) Schematic diagram of the

integrated application of textiles in wearable electromagnetic inlcr[crcncc shielding and electrical heating”™; (b) EMI shiclding
efficiency of RC@GM fibre fabrics with different numbers of layers™ ( ) EMI shielding mechanism of RC@GM fibre fabrics™

Ti,C,T, MXene fibres used as (d) wires and (e) headphone cables™ (g) d1g1ta1
photograph, and (h) return loss frequency curves in the shrunken state (infrared light on) and in the relaxed state (infrared light

off) of the MXene@A springs'™

% (f) diagram of the manufacturing process,
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