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Abstract: Currently, the utilization efficiency of energy still remains at a low level, although the
depletion of fossil fuel is appoaching. Therefore, it is of great significance to develop new materials
and technologies for energy-saving and environment protection. Phase-change materials (PCM),
which can absorb or release heat through inversible phase change, are very promising in the fields of
heat storage and thermal management. In this paper, the characteristics and classification of PCM
were introduced briefly in the first section, and then the application and development status of PCM
were reviewed and analyzed detailedly. In the third part, the main problems of PCM were pointed
out, and the related research work and recent research progress were analyzed and discussed. Finally,
it was pointed out that optimizing material properties through new functional composite technology,
designing new material system, expanding new application fields are the main development directions
of phase change energy storage materials.
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Fig. 1 Schematic diagram of physical phase transition
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Fig. 2 Schematic diagram of chemical phase change

1.2 HTfEEMBNERSH %

FAZAS A RL R RIS L iz BER RS54 43 2 S MR B
BT A U AS B RL  TCHLAE AR A4 RE 5 4 Jd R
Hov, 4 @ M REB R AR R B — B fE L R R LT
FCRE DL b S BR I 3 R K. — AU DL AE b1
REFN TCATLAE A8 A4 Rk v AH A5 15 B R VAR E T A 1Y
Syl T AIARGERE . EAh 7R SEBR A 7= AR T v A AR TR
JE T AE AR MR BRI — A SR, A AR MR
T A, A AR A R A R 7 L BE R E T R e A R T
DAL 5 R AR A Rk 5 AR A0 I P o P A I R Y PR ) AR
Ak Tr) 6 TR AR5 TR A T SR LA AR A e i
RS GUAET L 1 R,

F 1 #ERIBITH R4 O

Table 1 Classification of common phase change materials™* "]
Species Name Melting point/C Latent heat/(J » g~ 1) Property
CaCl « 6H, 0O 25.8 125.9
H; PO, 26 147
LiNO; « 2H, 0O 30 296. 8
LiNO; « 3H.O 30 189 High latent heat and thermal conductivity,
I . NaSO, « 10H,O 32.4 257 low thermal expansion, non-inflammable,
norganic NaS; 03 « 5H;0 48.5 210 non-toxic, corrosive, poor invertibility,
Ba(OH); » 8H,0 78 264 obvious phase supercooling
NaNOs; 307 172
MgCl, 714 452
MgF, 1263 938
Cig Hss 28 243
Paraffin Caz Hys 44,4 249
Cys Hsy 56. 1 256 High latent heat,low thermal conductivity,
Organic Cs Hs O3 26 184 good stability, no-corrosion,good
Ci7Hz1 0O 29 205 invertibility ,not obvious supercooling
CisH350 57 242. 85
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Table 2 Progress in thermal conductivity of phase change materials
Thermal conductivity Thermal conductivity
Date  Technology of matrix material/ of composites/ Times Ref.
(Wem '+ K1) (Wem'+K™1)
2013 51.7% graphene oxide compound paraffin 0. 287 0.932 3.2 [44]
2014 20%EG compound paraffin 0. 25 45 180 [45]
2015  Aluminum with a porosity of 78. 95% compound paraffin 0.29 46,12 159 [41]
2016  0.69% carbon fiber with paraffin 0.21 — 2 [46]
2018 Porous n}ckel withA graphene deposited on the inner wall 0.19 46 242 477
of paraffin composition
2018  2.5% graphene nanoplate composite of Ba(HO), « 8H, O 0.618 2.077 3.361 [43]
2018  0.3% carbon nanotubes and 0. 7% EG 0. 32 0. 87 2.124 [48]
2018  26.4% carbonized wood composite of 1-tetradecyl alcohol 0.312(50C) 0.669(50C) 2.114 [42]
2018  10% Co3;0,/EG composite stearic acid 0. 33 2.53 7.67  [49]
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