This paper describes objective technical results and analysis. Any subjective views or opinions that might be expressed
PeEeeeEE in the paper do not necessarily represent the views of the U.S. Department of Energy or the United States Government. i

SAND2020- 9522C

Sandia National Laboratories

Mediated Lithium-Sulfur Flow Batteries

Leo J. Small (Pl.)
Sandia National Laboratories, Albuquerque, NM, USA
lismall@sandia.gov

Overview:

Energy storage stands to be a key element of the DOE Office of Electricity’s drive for grid modernization. Lithium-Sulfur is a next generation
battery technology which leverages an inexpensive sulfur cathode to significantly increase battery specific capacity. Scaling a battery
technology from consumer-level Wh cells to GWh grid scale energy storage requires re-thinking the battery design for reasons of cost and
safety. In this project we are working towards integration of a Li-S chemistry with a redox flow battery (RFB) architecture. RFBs offer a
readily scalable solution to grid scale energy storage, physically separating anode and cathode and minimizing safety risks in case of failure.
Specifically, we choose a mediated flow battery scheme, where flowing redox-active soluble molecules oxidize and reduce sulfur particles
stored in a separate reservoir.

Objectives:

In this first year project, our goals were to (1) establish sulfur battery testing capability and (2) demonstrate proof of concept.

Operating Principle
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Testing Capabilities

Established new materials handling and f
battery testing capabilities dedicated for
work with sulfur systems, to avoid sulfur
cross contamination with other battery
Electrolyte is typically dioxolane

(DOL) and dimethoxyethane
(DME) in | M LiTFSI.

chemistries. Comprehensive  system
includes inert atmosphere glovebox, full
electrochemical testing (battery cycling, CV,
RDE, conductivity, EIS, etc.) and integrated
pump and temperature controls. Also
brought online infrared spectroscopy
capability for materials analysis in glovebox.
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Lig 4La3Zr| 4Tag (O, (LLZO) was used as the solid state separator to eliminate
crossover of anode and cathode. After battery cycling, significant etching of the
LLZO and increased cell impedance was observed.

X-ray diffraction (XRD) of as-received
LLZO indicates bulk is phase-pure.
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Future Work

Integrate Li-metal anode
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Protective coating on LLZO separator to stabilize interface and
SEl formation

Optimize mediator potentials

Safer, lower volatility electrolyte
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