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Table 1 Thermo-physics characteristics of common inorganic hydrated salt PCMs

THUKRGERZE  MREE,C AR/ (Jg) % %/ (glem?) H#v(Ji(g-°C) HER/(W/(m-°C))  BHICH
Il A 3L Il A Wk Il A 3L

KF+4H,0 185 231 1.447 1.455 1.84 2.39 — — (3]
CaCl,-6H,0 29.3 171/190 171 1.562 - — 1.088 0.54 [4]
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Table 2 Phase change parameters of porous support material/hydrated salts

KEEh SCHEERRL JEAZH FHASARHILGI%  ARARIREEPC AR/ (Jig) R EEPC S0
SAT EG Na,HPO,-12H,0 80.6 57.8 218.6 7.1 [21]
SAT-H & EG s 8 47.1 214.7 1.49 [22]
MgCl,*6H,0 Elgeza] Triton X-100 80.1 116.2 116.7 1.3 [23]
CaCl,*6H,0 A 2R SrCl,*6H,0 82.6 10.7 88.4 0.18 [24]
KAI(SO,),"12H,0  Bt:A %R MgCl,6H,0 76.5 — 4735 — [25]
Na,HPO,*12H,0 oA A — 74 — 224 5 [26]
Ba(OH), 8H,0 oA A — 85.8 778 238.4 2.4 [27]
CaCl,*6H,0 [i2isZ5 Sa SrCl,6H,0 55 27.38 87.44 — [28]
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Na,HPO,-12H,0 £ 4K iR YaLs — 35.2 227.3 19.5 [32]
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hydrated salt-based phase-change microcapsules
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Fig. 6 (a) Schematic setup for the measurement of solar photothermal energy conversion; (b) Temperature evolution curves
of pure SAT and SAT/CMC/BDCSs composite obtained from the measurement of solar photothermal energy conversion'®’
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(a) Schematic diagram of a hydrated salt-enhanced solar stationary device: daytime and nighttime

performance; (b) Changes in hourly freshwater productivity of solar stills under three test conditions'®!
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Fig. 8 Temperature regulation test of fully enclosed protective
model clothing; (a) 3D structure diagram of the SSPCM lining
inside the cloth; (b) Infrared thermal imaging image of people
wearing temperature regulation clothing; (c) Surface temperature
of fabrics with SSPC lining and unlined fabric temperature?
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Inorganic Hydrated Salt Phase-Change Materials: Property Optimization
and Applications

ZHANG Hongyu', QIAN Zhigiang?, LIU Jianxin®, LIU Huan", WANG Xiaodong"
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Abstract: Inorganic hydrated salt phase-change energy storage materials have attracted widespread atten-
tion due to their distinguished advantages, including high energy storage density, non-toxicity, and low
cost. The studies on inorganic hydrated salts are expected to improve the efficiency of renewable energy
utilization and alleviate the energy crisis. However, inorganic hydrated salts exhibit inherent defects, such
as severe phase separation, high supercooling, and low thermal conductivity, which hinder their applica-
tions. This paper discusses the thermophysical properties of inorganic hydrated salts, including phase
change behaviors, thermal conductivity, subcooling phenomenon, and phase separation. The two strategies
for property optimization, including composite with porous materials and microencapsulation technology,
have been summarized given the defects of inorganic hydrated salts. The practical applications of inorganic
hydrated salts in solar-thermal energy storage, solar photoelectric conversion, building energy saving, and

cold energy storage have also been presented.
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