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Abstract Thermal batteries are heat-activated batteries commonly employed as internal power sources for
various military weapons due to their excellent storage stability, discharge reliability, and mechanical robustness. To
suit the present diverse needs of use, the development of thermal batteries realizes miniaturization while improving
electrochemical performance. High-performance thermal batteries depend mainly on the development of the cathode,
modification of existing cathode materials and development of new cathode materials are the main methods to improve
the performance of thermal batteries. This review provides a comprehensive account of recent studies on sulfide,
chloride, and fluoride thermal battery cathode materials and a thorough assessment of their material properties and
discharge performance. Finally, based on the specific application situations of thermal batteries, the future

development direction of their cathode materials is summarized and forecasted in terms of thermal stability, discharge

voltage, and conductivity.
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Fig. 1

(a) Photograph of a thin cathode prepared using tape casting; (b) Discharge graphs of the thin cathode and

pellet-type cathode; (c) TGA data of MWCNTs and Polysiloxane; (d) Discharge graphs of thin cathodes according to

binder type and pellet type cathode
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Fig.2 (a) Schematic of the preparation of C@ CoS, composite and the fabrication of single cell; (b) XRD patterns of the products

that have been stored for 3 months ( CoS, and C@ CoS, ) ; (c) Thermal stability of CoS, and C@ CoS, ;

Pulse discharge (d) Capacity and (e) energy curves of CoS, and C@ CoSzLZIJ
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(a) The influence of modifying CoS, cathode materials by the carbon coating at thermal batteries; (b) The voltage of single

cells as function of time open circuit at 520 °C; (c) differential capacity plots of CoS,/C cell and pristine CoS, cell; (d) Specific

discharge capacity of cobalt disulfide cathode, data of pristine CoS, cell or CoS,/C cell at 100 mA-cm™(e) and 500 mA -cm
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Tab.1 Summary of recent studies on cathode materials for thermal batteries
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