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Na2SO4 had been studied as phase change material (PCM) for thermal energy storage (TES) at high temperatures. Different methods were employed to enhance their thermal proporties, like sol-gel encapsulation. However, the Na2SO4 phase change that occurs at 251.6 °C (Fig. 1.a), due to a solid-solid transition, has never been considered for TES applications at this temperature, since its enthalpy is really low (21.55 J.g-1) to be considered as PCM. Therefore, the main objective of this work was to enhance the thermal properties of solid-solid transition for Na2SO4 with copper nanoparticles (Cu-nps). The proposed material was obtained by biosynthesis employing Pseudomona stutzeri biomass and PLS (solution rich in copper from mining tailings); an easy, cheap and green method. The results obtained with the improved Cu-Na2SO4 salt showed an increase in the stored latent heat around 40.00 J.g-1 (Fig. 1.b). This value, although being below 100.00 J.g-1, is in the range of stored heat reported for encapsulated PCMs, usually with transitions from solid to liquid phases. Here lies the novelty of this discovery, where the solid-solid transition enthalpy of Na2SO4 was improved by Cu-nps. In addition, the proposal of a solid-solid PCM, improved by nanoparticles (nps), avoids common problems that appears in solid-liquid PCM like phase segregation, leaks, precipitation and / or agglomeration of the nps, which would decrease its lifetime. The developed material is proposed for medium temperature TES applications without leaks or subcooling problems.
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Figure 1. Thermal analysis of the pure PCM a) and Cu-Na2SO4 material b).
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