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Experimental Study on the Properties of Solid Waste-Based Phase Change Thermal Storage Filling Body
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Abstract: To address the environmental issues caused by deep mine geothermal hazards and the accumulation of construction
waste, waste foam concrete was used as a novel porous support material combined with solid paraffin to prepare phase change
thermal storage materials. These materials were used to replace part of the coal gangue at different ratios (referred to as the
phase change thermal storage material replacement ratio) as aggregates. and were mixed with cement and fly ash to prepare
phase change thermal storage filling body. The microstructural properties of the phase change materials and the filling body
were investigated using scanning electron microscopy, while the mechanical and thermal properties of the filling body with
different phase change materials were examined. The results indicate that the prepared phase change thermal storage filling
body exhibits an uniform and dense microstructure with excellent shape stability, maintaining a stable shape even at elevated
temperatures. After comprehensively evaluating the mechanical properties, thermal characteristics, and material economy of
the filling body, it is found that at a replacement ratio of 10% , although fluctuations can be observed in compressive strength,
thermal storage coefficient. and thermal conductivity. the specific heat capacity has reached saturation. Therefore. controlling
the replacement ratio at approximately 10% is considered the optimal choice. In conclusion, the experimentally developed phase
change thermal storage filling body not only meets the compressive strength requirements but also demonstrates excellent
thermal conductivity and thermal storage capacity, offering a feasible material solution for geothermal regulation in deep mines
and the resource utilization of solid waste.

Key words: High-temperature geothermal hazard. Phase change thermal storage material, Phase change thermal storage filling

body, Mechanical property, Thermal property
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Fig.1 Uniaxial compressive strength of filling body
under different replacement ratios of phase

change thermal storage materials
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Fig.2 Fitting curve of compressive strength of
filling body under different replacement ratios of

phase change thermal storage materials
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Fig.3 The percentage decrease of compressive strength
of filling body under different replacement ratios of

phase change thermal storage materials
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Fig.4 SEM images of waste foamed concrete
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Fig.5 SEM images of phase change thermal storage material
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Fig.6 SEM images of filling body under different replacement

ratios of phase change thermal storage materials
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Fig.7 The thermal conductivity and thermal storage
coefficient of the filling body under different replacement

ratios of phase change thermal storage materials
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change thermal storage materials
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