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Influence of micro-dosage alumina on the heat storage
performance of eutectic salt hydrate
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Abstract: Salt hydrates are phase change materials with high heat storage capacity and wide
application potential. However, supercooling seriously limits their use. The addition of metal
oxide particles can effectively reduce its supercooling and further enhance its heat storage
performance. Herein, KAI(SO,),-12H,0-MgSO,-7H,0O binary eutectic salt hydrates were select-
ed as the heat storage matrix, and two types of Al,O, particles were separately slightly doped
through melt blending to regulate the heat storage performance of the hydrated salt. The opti-
mal alumina type and doping amount were determined by analyzing phase change character-
istics. The effect of ALLO, particles on thermophysical properties and thermal stability of the bi-
nary eutectic salt hydrates was analyzed. Results show that y-Al,O, suppresses supercooling
more effectively than a-Al,O,. With 0.3% y-AlLO,, the supercooling degree of the composite
PCM is 6.2°C, 33.3% lower than that of the substrate. The melting and thermal decomposition
temperatures remain almost unchanged, and the melting enthalpy reaches 459 J/g, 16.5%
higher than that of the substrate. After storage at 80°C for 168 h, the supercooling degree is
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3.5°C, maintaining good thermal stability. This study provides guidance for t efficient applica-
tion of hydrated-salt phase-change heat-storage materials in building energy conservation and

industrial waste heat recovery.

Keywords: phase change materials; salt hydrate; supercooling; AlLO,; thermophysical

property
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Fig. 1 Schematic diagram of the experimental process
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Table 1 Experimental proportion of composite phase

change materials

P i S EKE % a-ALO/%  v-ALO./%

KM6 100 — —
KM6-a-1 99.9 0.1 —
KM6-y-1 99.9 — 0.1
KM6-a-2 99.8 0.2 —
KM86-y-2 99.8 — 0.2
KM6-a-3 99.7 0.3 —
KM86-y-3 99.7 — 0.3
KM6-a-4 99.6 0.4 —
KM6-y-4 99.6 — 0.4
KM6-a-5 99.5 0.5 —
KM86-y-5 99.5 — 0.5
KM6-0-6 99.0 1.0 —
KM6-y-6 99.0 — 1.0
KM6-a-7 98.5 15 —
KM6-y-7 98.5 — 1.5
KM6-a-8 98.0 2.0 —
KM6-y-8 98.0 — 2.0
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Fig.2 The melting state of a-Al,O, (a) and y-Al,O, (b) composite materials
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Table 2 The properties of binary eutectic hydrated

salt and composite phase change materials formed

by adding 0.3% Al,O, particles

M ERAR - 2RI B E KRB, 2 a-ALO, M
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FEGL didiliZrc  JRErC AT & 1 ] /min
KM6 355 9.3 327 0.4°C, HALIEEA K, KH it a-ALO, HkL HA 2
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Fig. 4 DSC curves (a) and melting temperature and enthalpy (b) of KM6 and its Al,O, composites
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Fig. 6 Melting states (a), cooling curves (b), supercooling degree (c) and mass loss of KM6-y-3 (d)
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