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High-Temperature Resistant Fe-Based Heat Strogae Materials Capable of Latent
Heat Storage at Various Temperatures by Solid Phase Transformation
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In this study, we focused on the temperature dependence of the solid phase
transformation of Fe-Mn-C alloys and aimed to develop a heat storage material that can store latent
heat at various temperatures. In addition, an aluminizing treatment was used to concentrate Al on
the surface of the material to achieve both high heat storage performance and improved resistance of

high temperature oxidation. By adding 2% Mn, we succeeded in lowering the latent heat storage
temperature compared to the non-doped material. Aluminizing produced a FeAl3 layer on the surface of
the sample, which was oxidized in a high-temperature oxidizing atmosphere to form alumina. The
alumina acted as a protective oxide film. The alumina film remained on the surface of the sample
even after one hour of operation in a lab-scale rotary kiln type furnace, and the sample maintained
its high oxidation resistance.
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Fig. 1 Concept of waste heat recovery and rapid carbonization process of biomass applying heat storage

media.
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Fig. 4 Cross sectional SEM images and EDS mappings of 2%Mn after aluminizing at 900°C for 3 h
oxidation test (before the experiment by the rotary kiln type furnace)
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Fig. 5 Cross sectional SEM images and EDS mappings of 2%Mn after aluminizing at 900°C for 3 h and
oxidation test (after the experiment by the rotary kiln type furnace)
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