NASICON Electrolytes for Room-Temperature Sodium-Sulfur ; BAM
Batteries: from Material Synthesis to Cell Testing Bundesanstalt fur

Materialforschung
und -prufung

Andrea Cornelio ?, Jonas Krug von Nidda ?, Bjérn Mieller?, Johannes Baller®, Gustav Graeber 2®

2@ Bundesanstalt fir Materialforschung und -priifung (BAM)
b Humboldt-Universitat zu Berlin

Background and Motivation

Solid electrolytes (SE) allow to employ alkali-metal negative electrodes (NE) in new cell concepts, increasing energy density and
safety of batteries for stationary and portable applications. The aim of this research is to develop a novel NASICON (NA Super lonic
CONductor) electrolyte for room-temperature (RT) sodium-sulfur (Na-S) cells employing a liguid sodium-potassium (Na-K) alloy at
the SE/NE interface. The Na-K alloy can improve the interfacial contact between the sodium-metal NE and the SE.

* NASICON ceramics offer 3-dimensional
migration pathways for Na+ migration.

* lonic conductivity is typically in the
range of ~1mS/cm.

* Wide electrochemical window, high
stability against air and moisture.

» (ood interfacial contact with alkali-

metal electrodes is difficult to achieve. pathways.

1. Monoclinic NasZr,Si,P0,, structure, with
Zr0g octahedra and (Si/P)0, tetrahedra
forming  3-dimensional

S * NASICON stoichiometries produced and
tested at BAM: Nas,, Zr,Si,,,P;.,0yy (X =
0.0,02,0.4).

e Tuning Si/P ratio allows to increase Na
content in lattice.

* Synthesis routes: Solid-state reaction
(SSR) and solution-assisted solid-state
reaction (SA-SSR).

Na+ migration
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* NASICON electrolytes are produced at BAM through two
different synthesis routes.

* Thermal analyses confirm that changes in stoichiometry
significantly affect the material's thermal behavior and
densification curves.

* Improvement of the interface at the NE is needed to
ensure long-term cycling and stable operation.
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e Long term cycling tests. Sull-reed
* Interface improvement with electrode

Na-K alloy and sodiophilic

coatings. NASICON
* Assembly of full cells.
* Safety of solid-state sodium — :
batteries, abuse tests. Sodium metal
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