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Abstract : Organic phase change materials have attracted tremendous attention and been employed into various oc-
casions in merit of the isothermal process. For advanced applications of organic composite phase change materi-
als (CPCMs), the main concern is the low thermal conductivity limiting the thermal conduction speed. In this
regard, numerous kinds of functional nanoparticles have been introduced into to engineer high thermal conductiv-
ity of CPCMs. In this review, to provide guidelines to fabricate high-performance CPCMs. the heat conduction
mechanism as well as the effect of thermal conductivity on the applications of CPCMs was discussed. Based on
the mechanisms, the strategies relying on nanoparticles such as graphene, carbon nanotube, boron nitride ezc.
to reinforce the thermal conductivity of CPCMs were reviewed. Furthermore, the perspective of future challen-
ges and directions on the development of CPCMs were presented. The review is intended to inspire the better
fabrications and applications of highly thermally conductive CPCMs.
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Figure 2 Illustration of latent heat storage process
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Table 1 Thermal conductivity of some common materials
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Figure 3 (a) Fabrication of GA-based CPCMs and morphology of GA, PEG, GA-based CPCM (Reprinted
with permission from Ref. [24]; Copyright 2020 Elsevier); (b) The developing procedures of graphene
foam/SA CPCMs (Reprinted with permission from Ref. [25]; Copyright 2021 Elsevier)
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Figure 4 (a) SEM images of PEG, PG-4, PCG-4 composite PCMs; (b) Thermal management system and results of

PCG-4 PCMs and hot stage with time (Reprinted with permission from Ref. [27]; Copyright 2021 Elsevier)
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Figure 5 The fabrication illustration of (a) HDA-g-GN (Reprinted with permission from Ref. [28]; Copy-

right 2014 American Chemical Society), (b) Co-doped graphene and CPCMs (Reprinted with permission

from Ref. [31]; Copyright 2020 Elsevier)
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Figure 6 Fabrication of alkylated cellulose/carbon nanotubes aerogels (Reprinted with permission from

Ref. [36]; Copyright 2020 American Chemical Society)
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Figure 7 The fabrication process of CPC and PEG@ CPC composite PCM (Reprinted with permission

from Ref. [37]; Copyright 2020 Elsevier)
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Figure 8 (a) The fabrication scheme of oriented CNT-based CPCMs and (b—d) pictures of CNTA, CNTA-C20,
CNTA-C20-¢20% (Reprinted with permission from Ref. [38]; Copyright 2013 American Chemical Society)
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Ref. [43]; Copyright 2013 Elsevier)
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Figure 10 (a) The scheme of the overall preparation procedure of h-BN exfoliation and SA impregnation;

SEM images of (b) h-BN, (¢) h-BN-E and (d) SA/h-BN (Reprinted with permission from Ref. [44]; Copy-

right 2020 Elsevier)
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Figure 11  (a) Schematic illustration of fabrication of BN@CS/PEG CPCM; (b) Thermal conductive mecha-
nism of BN@ CS scaffolds; (¢) SEM images of the BN@CS/PEG (27 wt% BN) with scaffolds freezed at
—20 and —196 ‘C (Reprinted with permission from Ref. [45]; Copyright 2020 Elsevier)
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Figure 12 The fabrication scheme (a) and SEM images (b—e) of CPCMs based on Zn-MOF (Reprinted with per-
mission from Ref. [51]; Copyright 2020 Elsevier)

PEG) .24l PEG ) 2 5, CPCM it 7~ H B I AT D B I ST R AL =GR S 2,
(A H - P BE L L 1 s T G i RE N T Y Xia 257 % h-BN 5 CNTs Jg . Hiip 4,4'-—

HEE W e — S wURR R (MDD #2452 36 51



+ 1482 - =

2023 4F

(a)
OH+CH,CH,0):H
PEG A
Prepolymerization
och—(ru,Oxm 85°C for 5h

MDI

»
N
-.“‘f}s
e,
e \( Self-assembly
e
MWCNTs
C lb;o
Filtration Drying ‘
Washing
h-BN hydroxide

& 13

(a)CPCMs 191l % 775 2 K P (2020 American Chemical Society MALF]) 5 (b) GO/CNTs/PEG & &

HA L BORD I8 H  SEM MR 2 B P (2018 American Chemical Society B TT) 5 (¢) GO/BN R4 £ 7L % 4
TEIE 8 IS 00T A KT %0 B8 B 0% (2016 The Royal Society of Chemistry BAUF AT )

Figure 13

(a) Schematic illustration of CPCMs (Reprinted with permission from Ref. [57]; Copyright 2020

American Chemical Society); (b) Digital photographs, SEM image and schematic illustration of GO/CNTs/

PEG composites (Reprinted with permission from Ref. [56]; Copyright 2018 American Chemical Society) ;

() Digital photographs of GO/BN hybrid porous scaffolds normally and under high pressure (Reprinted with

permission from Ref. [58]; Copyright 2016 The Royal Society of Chemistry)
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