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Development of Na.S hydrate and expanded graphite composite

materials for chemical heat storage
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Abstract

A thermochemical heat storage using sodium sulfide hydrate is highly attractive for solar thermal
energy storage systems because of its high energy density and relatively low operating temperature of
80-100°C. A preparation method of plate and block shaped composite materials of expanded graphite foam
and sodium sulfide hydrate crystal powder is proposed and discussed in this paper. Cyclic tests of
thermochemical hydration and dehydration processes were carried out. The physical stability and high
stable reaction rate of both plate and block shaped composite materials were confirmed. The relation of

measured reaction speed and thermal energy storage density of the composite materials is also discussed.
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Fig.2 A schematic representation of the experimental setup
used for hydration/dehydration reaction tests
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Fig.3  Cyclic hydration/dehydration reaction test result
of flake type Na2S-2.8H20 material
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Fig. 4 Comparison of grain sizes before and
after 10 hydration/dehydration reaction cycle

Fig. 6 Cross section of expanded graphite plate after
immersed into Na>S hydrate liquid phase
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Fig. 7 Manufacturing method for composite material of
expanded graphite and Na»S hydrate powder
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Table I Comparison of thermal energy storage parameters
of composite materials
Density of Reaction Thermal
filled rate after storage
Naz2S:2.8H20 | cyclic test density
[kg/m?] [%] [GJ/m?]
Flake 1030 15 0.21
Plate 190 80 0.20
Block 140 90 0.17
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