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ABSTRACT

The CaCrO, powders with BCT(Body-Centered Tetragonal) crystal structure as the cathode material of Co/LiCl-KCl/CaCrO, of
thermal battery system were synthesized by GNP and their microstructures were analyzed using scanning electron microscope,
transtoission electron microscope, and X-ray diffractometer. The CaCrO, powders produced by GNP were distributed uniformly with
0.5 um of size of one phase, while the CaCrQ, powders produced by present technology(mechanical method) could not be appropriate
as an electrode material because of their small surface area due to high temperature and long time for calcination. The results of
electrochemical properties of Ca/LiCl-KCI/CaCrO, system were following: vyhcn the cell was composed of DEB typc in the forms
of Ca/DEB(LiCl-KCl+CaCrO,+5105), the voltage above 2.0 V(<100 mA/cm™) was mamtamcd stably for 5 min at 600°C. But in the
3 layer pellet type cell(Ca/LiCl-KCUCaCrQ,), the voltage above 2.0 V(<100 mA/cm) was maintained for 7 min at the same
temperature with intermittent cell shorl(noise) and lower peak voltage. Therefore, DEB type cell is considered to be superior to 3 layer
pellet type cell in battery characteristics. In view of manufacluring process for a cathode material, DEB cell with GNP cathodic active
material has long battery life, because CaCrO, powders produced by GNP have larger reaction surface area than powders by
mechanical method have, when the DEB cell was composed of equal amount of composition(25 wt% of depolarizer: 70 wt% of
electrolyte: 5 wi% of binder).
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Fig. 1. Phase diagram of Ca0-Cr,05 system.
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Fig. 2. (a) XRD pattern (b) SEM photograph of CaCrO,
powder made by mechanical mixing method, after
calcination at 960°C for 16 h.
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Fig. 3. (2)SEM photograph of CaCrQ, oxide powders synthesized by GNP, before calcination. (b)SEM photograph, ()XRD pattern
of CaCrQ, powders synthesized by GNP, after calcination at 650°C for 2 h.
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Fig. 6. Microstructures( X 200) of CaCrQ, pellet made by mechanical mixing method, for (a) 1 h (b) 2 h (c) 4 h, (d) 8 h sintering at
990°C.

Fig. 7. Microstructures( < 1000) of CaCrO, pellet made by GNP, Jor (2) 1 h (b) 1.5h ((,) 2 h, (d) 4 h sintering at 900°C.
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Fig. 12. The results of galvanostat test according to the
discharge current densities in DEB (GNP) single cell.
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Fig. 14. The results of galvanostat test according to the dis-
charge current densities in DEB (m.m.m) single cell.
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cell.
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