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Fig. S1 SEM images of B40@M (a) with and (b) without adhesive polymers.
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Fig. S2 SEM images of large amounts of (a) MCPW, (B)B20@M, and (c) B40@M.
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Fig. S3 Cross-sectional SEM images of (a) NM60, (b) NM70, and (c) NM80.
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Fig. S4 Typical stress-strain curves of NR, NM60, NM70, and NMS0.

100 150 200
Strain (%)

T
250

300

100 pm

Fig. S5 Tensile fracture-surface SEM images of (a) NM70, (B)NB20/M, and (c) NB20@M.
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Fig. S6 Cross-sectional SEM images and corresponding mapping images of (a-c) NB20@M and

(d-i) NB20/M.
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Fig. S7 Self-adhesive properties of flexible PCMs. (a) Strong self-adhesive demonstration of
NB20@M: Two splines were bonded together by self-adhesion with an adhesion area of 15 x 10

mm?. (b) Digital photos of a self-adhesive spline before and after the tensile fracture. (c) Stress-

strain curves of original and self-adhesive NB20@M samples.
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Fig. S8 Digital photos of NB20@M using as the phase change tape.
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Fig. S9 (a) Digital and infrared images showing the underwater stretchability of NB20@M at 80
°C. (b) Typical stress-strain curves and (c) statistical elongational at break and tensile strength of

NB20@M after the immersion and stretching in 80 °C for 24 h.
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Fig. S10 Temperature evolution curves of NM70, NB20/M, and NB20@M during heating on a 50

°C hot stage and cooling on a 0 °C iron block.
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Fig. S11 Infrared images of the battery with/without NB20@M during the discharging.
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Table S1 Comparison of key properties between NB20@M in this work and previously reported

flexible organic PCMs.
Samples Thermal conductivity ~ Elongation at break References
(W m' KT) (%)
OBC/PW/EG 4.2 5.4 20208!
PU/CNT 0.5 6 202082
POE-SEBS/PW/BN 0.32 44 202183
POE/PW/GNP 0.73 18.75 202154
TPE/PW/EG 22 20 2021%
EVA/EG/PA 1.7 3.68 202156
SBS/PW/CNT 0.39 20.33 202287
SEPS/n-
0.43 101 202288

Docosane/MWCNT/BN
SEBS/PA/BN/Ag@HGMs 1.54 160 2022%°
BN@Fe;04/PEG/PAA 1.07 10.4 2022810
PEG/PVA/CNTs 0.065 262 2022811
NB20@M 0.585 233 This work

Table S2 DSC heating and cooling characteristics of MCPW and composite PCMs.

Samples* T.(°C) AH, (Jgh 7, (°C) AH, (Jgh
MCPW 11.9 192.2 30.1 1934
NM70 8.2 128.4 33.4 129.5
NB20/M 9.3 82.6 322 85.3
NB20@M 8.9 83.7 32.4 86.5

*T., AH., T,,, and AH,, represent crystallization temperature, crystallization enthalpy, melting

temperature, and melting enthalpy, respectively.
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