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In-situ Synthesis and Discharge Performance of Ni-NiCl, Composite as
Cathode Materials for Thermal Batteries
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Abstract: As a high potential compound, NiCl, is an ideal anode material for high powder thermal battery, but its
small specific surface area and poor conductivity hinder the application in thermal battery. In present study, The
Ni-NiCl, composite with high specific surface area and conductivity was prepared by sublimation and in-situ syn-
thesis, as cathode materials for thermal batteries. The precursor material NiCl,-6H,0O was dried to dehydrate and
sublimated at 850~900°C in Ar atmosphere successively. And then the yellow sublimed powder was reduced at
300~500°C in Ar + H, atmosphere for 1 h. Finally, the Ni and NiCl, composite powders were formed. Thermoana-
lysis, crystal structure, in-situ synthesis process and electrochemical performance of the powders were analyzed.
The results show that NiCl, crystal grows along the direction perpendicular to ¢ axis and formed a layered structure
of 200-300 pm in the sublimation process. The resistivity of Ni-NiCl, composite is reduced with the increase of
elemental Ni content. The discharge curve of LiSi | LiCl-LiBr-LiF | NiCl, thermal batteries with Ni-NiCl, (5wt%
elemental Ni) as anode material at 1000 mA/cm” is more stable and has a shorter activation time, as compared to the

discharge curve with pure NiCl, as anode material.
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Fig. 1 TG-DTA curves of NiCl,-6H,0 powder
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Fig. 2 XRD patterns of NiCl, powders heat-treated at different
temperatures

a:Precursor; b: dried in 80°C; C: Dried in 350°C; d: Sublimed powder;e:
Green residue after sublimation
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Fig. 4 XRD patterns of Ni-NiCl, powder with different ele-
mental Ni contents

Elemental Ni contents of A, B and C samples are 28.77wt%, 15.69wt%
and 3.86wt%
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Fig. 5 SEM images of Ni-NiCl, powder with different elemental Ni contents
Elemental Ni contents of A, B and C samples are 28.77wt%, 15.69wt% and 3.86wt%, respectively
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Fig. 6 Discharge curve of LiSi | LiCI-LiBr-LiF | NiCl, thermal

(1) Without Ni batteries; (2) 5wt% Ni with different elemental Ni
contents at 1000 mA/cm’
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