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In-situ synthesis of nanostructures on powder surfaces and low-temperature
densification of LilLaZrO-based solid electrolytes
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In this study, nanosized Li7La3Zr2012-based solid electrolytes were
synthesized for low-temperature densification of oxide solid electrolytes and investigated the
sintering behavior of the nanoparticles alone and between nanoparticles and micro particles. 54 nm
of Li16.4La3Zr1.4Ta0.6012 particles (partially La2Zr207) and 64 nm of pure Li6.4La3Zr1.4Ta0.6012
particles were successfully synthesized by planetary ball milling, and they were easy to be sintered

even at a sintering temperature of 1000° C. Furthermore, formation of a good interface between
nanoparticles and micro-particles was obtained at 1000° C by mixing the nanoparticles and
microparticles, resulting in low grain boundary resistance and high ionic conductivity (3.4-3.8x
10-4 S/cm). Relatively high relative densities were obtained by optimizing the mixing ratio of
nanoparticles and microparticles, indicating that the addition of nanoparticles is effective for the
low-temperature densification.
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