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Abstract: [Objective] To fully dig the enormous potential of carbide slag and corn cob in resource utilization, thus
to meet the demands of colid waste recycling and low-carbon energy storage. [Methods] A novel composite phase-
change thermal energy storage material was prepared using industrial solid waste carbide slag and agricultural solid
waste carbonized corn fiber as the binary skeleton material, and with paraffin as the phase-change medium. The
composites were synthesized via vacuum impregnation, and process parameters were optimized. [Results] The
results showed that the material exhibited optimal encapsulation performance at a carbide slag-to-carbonized corn fiber

mass ratio of

5:5, maintaining structural stability after 600 thermal cycles. The optimal sample SC-5 achieved melting

and solidification latent heats of 34.90 and 36.35 J/g, respectively, with a thermal conductivity of 0.484 W/(m K),
indicating good thermal stability and chemical compatibility. Microstructural analysis revealed that the skeleton
materials formed a dense microporous structure, effectively mitigating paraffin leakage. Post-cycling material
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analysis indicated no new chemical bonds and maintained elemental homogeneity. [Conclusion] This work provides
a novel pathway for synergistic valorization of industrial and agricultural solid wastes, demonstrating significant
application potential in building energy conservation, industrial waste heat recovery, and thermal management of

electronics.

Key words: carbide slag; carbonized corn fiber; composite phase change thermal storage material; thermal property;

chemical compatibility
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Fig.1 Microscopic morphology of the calcined carbide slag
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Tab.1 Composition of the carbide slag

wEw CaO SiO2 Fe203 A0z  MgO  Hfih
FES /% 9442  3.05 0.17 1.35 0.28 0.73
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Fig.2 Microscopic morphology of the carbonized corn cobs
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Tab.2 The preset quality ratio of each material

TiH SC-0 SC-4 SC-5 SC-6 SC-10
LA SRR FORET4E : . . . .
R, 10:0 64 55 46  0:10
R R % 30 30 30 30 30
FLF VAT 2 U % 70 42 35 28 0

AL K T 2050 % 0 28 35 42 70
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B Yigh R AR E O RESURER %;XJE:HM%
Wolg Wi/g L/% B
1 1.002 2 1.000 4 0.18
sc4 2 10038 1.002 0 0.18 BEBH
3 09984 0.996 7 0.17
1 10032 1.0014 0.18
scs5 2 10028 1.000 6 0.22 ¥
3 1.002 4 1.000 6 0.18
1 10033 1.000 5 0.28
SC6 2 1.0028 0.999 5 0.33 X
3 10012 0.997 8 0.34
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Fig.13 Temperature control device coupling phase change
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