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Abstract: Phase change energy storage, a type of thermal energy storage, uses the heat storage
characteristics of phase change materials to store or release the heat so as to achieve temperature regulation.
However, phase change materials often lack the ability to absorb light and cannot collect sunlight in time,
resulting in low photothermal conversion efficiency. The combination of phase change material and
photothermal conversion material can obtain higher light absorption capacity and store the energy obtained
in the phase change materials, leading to high photothermal conversion ability of the composite phase
change material. Here, the classification of photothermal conversion materials, as well as their photothermal
conversion mechanism, absorption capacity of UV-Vis-NIR light and application in the field of phase
transition were introduced. In addition, the composition strategies of photothermal composite phase change
materials, including impregnation method, sol-gel method, coating method and modified microcapsule
method were described, and it was found that the optical absorption capacity, thermal conductivity and
photothermal conversion efficiency of photothermal composite phase change materials prepared under
different composite strategies were all improved. Therefore, the expansion of photothermal conversion
materials into phase change energy storage will further optimize solar energy resources.
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Fig. 2 Photograph of a model house covered with 0.20 Fe;O4-C-PEG (a); Schematic diagram of light-to-thermal conversion

system (b); Temperature change curves of pure PEG and composite PCMs under light irradiation (c); UV-Vis
absorption spectra of pure PEG and composite PCMs (d)!'”
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Table 1 Comparison of optical absorption bands and properties of composites for photothermal conversion materials
JaFab FHAE B R W I B FEIRFEIRAOE % W) 75 30k
Fe;0, E= Tk 200~800 nm 60.49 140.0 [34]
PRGN R W A A o 5 PR e 200~800 nm 82.40 180.0 [35]
Au/TiO, o 400~680 nm 74.53 206.9 [36]
ZRETRAN KA 1-+/\FifE (ODT) M (BW)  4bi% 75.00 124.2 [37]
GO PEG % 77.43 191.4 [38]
PDA FE= Tk JURAR )b/ 96.95 139.2 [39]
CuS Na,S,0;°5H,0-CH;COONa+3H,0 JURAN )b/ 81.83 138.1 [40]
ZrC MgCl,*6H,0 1 NH,AI(SO,),*12H,0 Bl n] WOk, ALt 89.50 214.8 [41]
TR T Jig 792 5 T 290~400 nm 89.12 103.0 [42]
TiN 44K ik 1\ Al WAEFE LI A (300~2500 nm ) 97.75 145.8 [43]
1 Bk A B D-H # 2% 81.90 215.7 [44]
AR HAKEW 2% 94.20 195.8 [45]
rGO # MXene i i i = 1 % 90.19 168.25 [46]
CuS/Si0, IE+ ke JURAR )b/ 52.70 65.0 [47]
ey IE kA Sia 95.08 120.0 [48]
AALEEGUOR R IE /B AT LG G A Sl 75.20 123.9 [49]
PLALS -7 2% 93.50 205.0 [50]
TisC, Ty PEG % 94.50 173.7 [51]
CuS gk ik T B R Y o i SURAR) S iA 85.60 180.3 [52]
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Fig. 6 Schematic diagram of preparation of CW-CDs-PEG and process of light-to-heat conversion and storage (a); DSC
curves of pure PEG, CW-PEG and CW-CDs-PEG (b); DSC curves of CW-CDs-PEG after 50 times of melting (c)P*®
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Fig. 7 Preparation route of sun-flower receptacle spongy carbon aerogel (r-CA) and sunflower stem carbon aerogel (s-CA)
(a); Schematic illustration of HDA/r-CA and HDA/s-CA composite PCMs (b)*!); DSC curves (c) of TGA (d) curves of
PEG, PEG-LBN@PI-1, PEG-LBN@PI-2, PEG-LBN@PI-3, and PEG-PI'*¥
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Fig. 8 Temperature-time curves of LPCCs under simulated
sunlight radiation (a); Calculated photothermal
conversion efficiency for LPCCs under simulated
sunlight radiation (b)!*®
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Fig. 9 Schematic diagram of preparation process and synthetic principle of GO/Co304/TiO,@paraffin microcapsules (a)l*”;
SEM images of samples prepared from unmodified nanocapsules (b~d) and samples prepared from modified

nanocapsules (e~g)!"")
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Fig. 10 Schematic illustration of thermosensitive urchin-like Bi,S; hollow microsphere as carrier of DOX for photoacoustic
imaging and photothermal-chemo therapy of tumors (a)l’”); Schematic illustration of light-thermal conversion,

storage, and release of MPPSF (b)[84]
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