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Abstract: Thermal batteries are primary power sources for military applications requiring high reliability, robustness
and long storage life. Conventional electrodes for thermal batteries are prepared by compacting powder mixtures
into pellets. Separator is composed of halide mixture, such as LiCI-KCl eutectic salt, blended with MgO to
immobilize the molten salt. In order to increase the power density and energy density, the resistance of electrolyte
should be reduced because the resistance of electrolyte is predominant in thermal batteries. In this study, wetting
behaviors and impregnation weight of molten salts as well as the micro structures of ceramic felt were investigated
to be applicable to thin electrolyte. Discharge performances of single cell with the ceramic separator impregnated
by molten salt were evaluated also. Zirconia felt with high porosity and large pore outperformed alumina felt in
wetting characteristics and molten salt impregnation as well as discharge performances. Based on the results of this
study, ceramic felt separator impregnated with molten salt have revealed as an alternative of conventional thick
MgO based separator with no conspicuous sign of thermal runaway by short circuit.
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Table 1. Physical properties of the electrode pellets.

Electrode Anode Cathode
Weight(g) 0.34 0.7
Quter diameter(mm) 30.6 30.6
Density
: 1.04 321
(g/cm)
Compaction 294 5.89

Pressure(ton/cm)
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Fig. 1. DSC curve of eutectic sal(LiCI-KCl).
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Fig. 2. Wetting characteristics of eutectic salt (LiCI-KCI) on

ceramic pellet. (a) ALO; and (b) ZrO..
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Fig. 5. Cross section of molten salt impregnated electrolyte

Fig. 3. Cross section of ceramic felt (APA-3). ) i
(APA-3 @4507C).
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Fig. 6. Cross section of molten salt impregnated electrolyte
(ZYF-50 @5507C).
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Table 2. Loading rate molten salt in ceramic felt.
Felt Alumina felt Zirconia felt
Porosity (%) 81.3 96.1
Loading weight (g) 0.93 3.92
Loading rate(%) 98.2 88.9
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Discharge performances of single cell
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