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Study on heat storage performance of shape-stable carbide slag skeleton phase change

material
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Abstract: Calcium carbide slag is an industrial solid waste associated with the production of acetylene , and a large number
of accumulations pollute the environment. Under the background of carbon neutralization, calcium carbide slag-based
composite phase change heat storage material was prepared by cold compression-hot sintering method with calcium carbide
slag as skeleton material and NaNO, as phase change material for resource utilization of solid waste. The material was
characterized by X-ray diffraction (XRD) , thermogravimetry-differential scanning calorimetry (TG-DSC) and laser thermal
conductivity analysis (LFA).The results showed that the composite had good chemical compatibility.When the mass ratio of
NaNO, to carbide slag was 5:5, various thermophysical properties were the best, which was the best ratio.Under this ratio,
the maximum thermal conductivity of the composite was 0.18 W/(m+K) , and the thermal storage density was 457.2 J/g at
50~500 °C, which showed good thermal storage performance.

Keywords: solid waste; calcium carbide slag; framework material; phase change materials; thermal energy storage; cold

compression-hot sintering method ; carbon neutrality
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Fig.1 Principle of cold compression-thermal sintering method
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Table 1 Details of cylindrical composite materials with different

mass ratios
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Fig.2 The appearance and morphology of cylindrical composite

after sintering
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Fig.3 Gibbs free energy of the reaction between carbide slag

component and NaNO,
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Fig. 5 The thermal diffusivity and thermal conductivity of CC5
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Fig. 6 Comparison of specific heat of different composites
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