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The purpose of this work is to develop bulk ceramic
electrolyte technology to enable new Li battery
technologies. The ceramic electrolyte is basedthan
garnet structure, with the nominal formulgLlasZr,0,5,
exhibiting the unique combination of: i) electroofieal
stability between 0-6 V vs Li/Lj i) 1mS/cm conductivity

at 298K, and iii) stability in air. While this elolyte
shows promise, there have been few studies that
investigate DC Li transport and interfacial phename
when coupled with metallic Li anodes. The datal wil
include complex impedance analysis to characterize
interfacial ~ resistance, cyclic voltammetry, DC
polarization and temperature dependent transport
measurements. Pre and post cycling X-Ray diffractio
and electron microscopy data will also be presented

This work builds upon recent work to optimize trargt
formulation(s) for maximum conductivity including
various doping approaches [1, 2]. Efforts to predaw
porosity robust membranes will also be discussethén
context of correlating microstructural parameterghw
electrochemical and mechanical stability [3,4].
Additionally, ultrahigh electrochemical impedance
spectroscopy data (1 GHz - 1Hz) was conducted to
resolve the lattice and grain boundary transporhigh
density (>98%) garnet membranes [5]. Essentidiig
presentation will discuss fundamental and applsukats

to provide a preliminary assessment for the fekbisitof
garnet electrolyte membranes for use in advanced Li
battery technology.

Acknowledgement: This work was supported by the
Army Research Office and by the Assistant Secréiary
Energy Efficiency and Renewable Energy, Office of
Vehicle Technologies of the U.S. Department of Bger

References:

[1] E. Rangasamy, J. Wolfenstine and J. Sakanmfite,
role of Al and Li concentration on the formation of cubic
garnet solid electrolyte of nominal composition
LisLaszZr,04,, Solid State lonics, 206, 28-32 (2011).

[2] J. Allen, J. Wolfenstine, E. Rangasamy and J.
Sakamoto, Effect of substitution (Ta,Al,Ga) on the
conductivity of Li-LagzZr,0,, J. Power Sources, 206, 315-
319 (2012).

[3] J. Ni, E. Case, J. Sakamoto, E. Rangasamy and J
Wolfenstine, Room temperature elastic moduli and
Vickers hardness of hot pressed LLZO cubic garnet, J. of
Mater. Sci, 47, 7978-7985 (2012).

[4] J. Wolfenstine, H. Jo, Y-H. Cho, I. David, P.

Askeland, E. D. Case, H. Kim, H. Choe and J. Sakamo

A preliminary investigation of fracture toughness of
LisLagZr,04, and its comparison to other solid Li-ion
conductors, Mater. Lett. 96, 117-120 (2013).

[5] W. E. Tenhaeff, E. Rangasamy, J. Sakamoto, Y.
Wang, A. P. Sokolov, J. Wolfenstine, N. J. Dudney,
Resolving the grain boundary and lattice impedance of

hot pressed Li;LasZr,0O,, garnet electrolytes, in review.



