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MgO and Mg(OH)2/Poly ethylene glycol composites as a shape-stabilized phase change material for

thermal energy storage
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ttention on phase change materials (PCMs) has

increased significantly as a medium for solar
energy storing. These materials are capable of
absorbing and releasing huge quantities of latent heat
during phase transformation. Organic Poly Ethylene
Glycol (PEG) based PCM has gained growing attention
because of their no supercooling and phase transfer
properties. It is categorized as a good PCM due to its
high chemical stability, high latent heat and eventually
due to its suitable melting point. However, PEG also
shows unavoidable drawbacks: the leaking during the
phase transition process and it displays a low thermal
conductivity. In this study, MgO and Mg(OH)2 with
porous structure were prepared using different types
of precipitating agents, including NaOH, KOH, NH3
with paomic acid (PA) and NH3CO3 by hydrothermal
method. Among the used precipitating agents, only
NaOH provided single phase MgO powder, after
calcination of the precipitate for 2h at 4000C. The
NH3 with PA system increased the thermal stability
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of the as- synthesized materials. Depending on the
properties of surface tension and capillary forces,
the organic PEG can be mixed/bound inside the
inorganic MgO or Mg(OH)2 support. This approach
allows PCMs to store and release heat in the melting/
solidifying process without any leakage of the molten
material. The high heat energy storage properties and
good thermal stability of the organic (PEG)—inorganic
(MgO or Mg(OH)2) composite suggest the potential
widespread applications. Particularly, Mg(OH)2-PEG
mixed PCM composite had almost no supercooling
and also showed a high value of thermal storage
efficiency than that of MgO-PEG composite PCM.
The compatibility of the composite PCMs with the
preserving material was studied by characterizing
the surface properties. The Al and Sn sheet samples
in contact with the PCM are largely corrosion-free,
indicating that composite PCMs is compatible with Al
or Sn surfaces under high-intensity solar radiation or
humid condition.
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