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Abstract: The phase change materials (PCM) have been widely used in the fields of solar thermal technology due to
their privileged latent heat. But the thermal conductivities of PCM are low and ranged of 0. 1 ~0.4 W - m™' - K™', also
the PCM are form unstable. So the host materials with the high thermal conductivity and form-stable are needed to support
the PCM and enhanced their application performance. Some natural Mineral materials were selected as supports of phase
change materials for solar thermal energy storage materials (STESM) due to their mineral characters: suitable specific heat
and thermal conductivity, porous microstructure, natural thermal stability and chemical compatibility. This paper discus-
ses the structural characters and performance advantages of the minerals, and reviews recent advances in the preparation of
mineral-based STESM which from graphite, perlite, vermiculite, diatomite, halloysite and gypsum. And their applications
in the fields of solar thermal are introduced: energy conservation in building, solar water heater and concentrating solar
power; also the research direction and the future development tendency were pointed out.
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Table 1 The pore structure of some nonmetallic mineral

Specific surface
Pove size/nm Shape of pore
area/m’ + g

Minerals )

Expanded graphite!” %) 2.5 ~2400  Sheet-porous 15 ~370
Expanded perlite'®>°~1°7 110 ~3100 Porous 2~ 110
Expanded vermiculite!''! =100  Layered porous 2 ~330
Diatomite! 2] 15 ~ 100 Porous 7~13
Halloysite!'?] 10 ~16 Hollow nanotubular ~ ~58
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Fig. 1  Solar water heater; (a) solar thermal collectors

and (b) hot-water tanks and PCM modules
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Fig. 2 Scheme of installation of concentrating solar power
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