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Abstract: Flexible composite phase change films MXene: xCu with cross-linked structure were prepared by a
physical blending method using polyethylene glycol (PEG) ,polyvinyl alcohol (PVA) ,and MXene-Cu nanowires.Due to
the abundant surface functional groups of MXene nanosheets, additional hydrogen bond binding sites were provided, which
promoted cross-linking and improved the flexibility of the film. Meanwhile, Cu nanowires effectively enhanced the
photothermal conversion efficiency and thermal conductivity of the film. The initial enthalpy of MXene: 0. 75Cu was
200.1 J/g,and after 200 heating-cooling cycles, the enthalpy was 185.7 J/g, demonstrating good thermal cycling
stability. Moreover, its photothermal conversion efficiency could reach 93.9%, and it also had good photo-driven
recoverability, with a recovery rate approaching 100% within 60 seconds. Therefore, MXene: xCu has repeatable

photothermal conversion stability , excellent photo-driven shape recoverability, good chemical compatibility , hydrophilicity,

crystallization performance,and good thermal stability and reliability, showing potential application prospects.
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&1 7FE Cu @28 MXene:xCu ERUFIRELRHEESHRKER

g %4 Y5 ]
2]z}

T,/ T,/C 7.0/ C AH/(J-g™") T,/C T,/C T,./C  AHy/(Jog')  hEZR/%
MXene:0. 5Cu 57.53 67. 43 74.38 206. 1 30. 45 24.17 19.08 196.7 90. 57
MXene ;0. 75Cu 55.59 67.27 73.01 200. 1 28.97 23.00 19.31 192.9 87.29
TiG#F 50 W 49. 61 59. 60 65. 69 192.5 28. 15 21.50 17.07 191.6
FEER 100 IR 49.71 58.95 64. 56 188.9 27.01 21.33 16.76 182.7
HEFR 200 K 48.92 58.30 65.22 185.7 26.43 22.00 17.00 181.2
MXene: 1. 0Cu 58.95 67.57 75.13 201. 4 30. 19 23.17 17. 45 199.9 86. 50
MXene: 1. 25Cu 61.12 68.37 73.32 196.0 32.22 25.67 20.75 190. 5 85. 62
MXene: 1. 5Cu 61.51 68. 17 74.22 196. 8 28.30 23.33 17.59 191.5 82.26
JLF-5E 4,30 ~ 600°C N PEG 1Y 2 5 K3k 3] 90. 79% 100 o, o a5 %
MXene: xCu 7E 30 ~ 600°C P 2 1 i W 45 2k & & 800 [
(83.54% ~87.98%) , 3 T AHALL I FAFa i M RRAIE %m-
XEEITA T PEG il PVA [BEA 4 #, 30 ~ E 4o
350°C N W B 7K 18 25 Bk by 25— 25 0 i, 350°C LA | R 20f

PVA WEALREAR RS 2o, BB JE , MXene ;
aoCu 12K F B 0 10 32 30 vy T HC A A8 I 32 3 il (50 ~
60°C ) , X ] MXene : xCu 7EAHZAE T AF 1R 75 Bl N
AA G ez AR e T
2.4 HRFRBAEM
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A T EEAEH, R -5 B i 2P Cu
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1 000 mW/em?( 1 Sun) BRI A BH G IR T frfs ith £k
MR 7 s, S5 R, MXene ; xCu 19 FH
HRFT B IER Cu & aysE inmisgm, Cu 49K
L M1 MXene : xCu 525 FH A8 A4 B} B AH AR i
FEA BT E I A HE S8 i, iR 7O RE T B
B PEG 14 W 345 T 4 4 K 2 HL AT 55 1906 i B
YN AL LA 3k DR A 7S B R S A W T 23 U
559, BRI R GRERD  FEITRD T AR IR
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() WF .
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Horr, Qs A7 BARAE, 15 Q 0 S BRI Y A
SYRPHYCRE, T m S IR By HTRE i B9 B, g5 P A
SPRBICHI DN AR kW A S 282 78 R DG I
RITIE GBI TR T AR, m? 50 PR 2 S PR
BARIELE T, BB R T, i K B R IR 7 &5
ITE] 53 AH,, 8 525 BERHE IR 5 22 2 1 1R Rl A
Vg€, JFPRHEHES 1/ (g+°C)

TEXTICHRH IR, 5 FlEE il 7 BOT B PR 8E R 324K
I B3 14 52 ) R RAG I B8 s e, JFG vl R T I R 1Y
T 5 AW, E2OEAR T PEG 877 B ABEAR
AEDH 2 P AR O R, RIS S AR R
FAAER) Cu D9 i L SR AL T I 2 A0 T8, A5
b4 T B DAL DX 38 A B AR AR A Ak v Y 3



- 170 - A AL T

2.5 SRRHFHW

FINFR B A AR ARG B PR AR AR AR 2
— o XA TARTR Cu 9k &R E &R
SIEE, NE 8 Fran, BT MXene:0. 5Cu B S:#4
ZHH 0.706 W/ (m-k) Bl Cu A9KLL & a8,
A A AR FIPE BEHE T, Horf MXene: 1. 5Cu
W SFIEBCHN 0.951 W/ (m-k) ,$2Ft34. 7%, X5
FeIFE AR 25 I —F | Bl MXene : xCu B 'SR

FREBU/ (m - K

A A
. “e..obi““e..o.'\sc; e “e.,\z‘i R
AL G S

K8 TFCulbkflZAMEEZMARESHRAK

MXene: 0.5 Cu

MXene: 0.75 Cu

MXene: 1.0 Cu

K 9 MXene:xCu H§

3 it

AW Bl T R G SR LM RE O
e KAL) L5 T2 VAR S W MXene : xCu, BT 58 T
Cu BRI E X MXene : xCu TEFAI S0, 70 M
T MXene %I MXene : xCu LA M: BE F1 Z2 )4 09 AL
YEM . fH Cu 9K 5 Ead 22 Wk A A 5 52 i i
AT LLIESE MXene ;0. 75Cu e A5 &, ¥ MXene:
0. 75Cu FATIE PR E PR, HAT IR AS (B 200. 1
Vg, Zad 200 YOS AR 5, K (E 4 185.7
Vg, KL, A RE B A R4 0 #0E B Fe e k. H
MXene :xCu BA R U R IL #AHZEME 45 it 05+
Y GBR SR AT P A2 P R G 1) RS S P, AT T
RV B R ool e BA T R B N AR .
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