Recent electrode and electrolyte developments
for Lithium-Sultur prototype cells and their
present and future applications

S. Dorfler’, H. Althues?, T. Boenke'2, E. Schmidt2, M. Fiedler'2, E Reuter'2, S. Kirchhoff!2, A. Korzhenko3, P. Hartel!, B. Schumm?!,
T. Abendroth?, S. Kaskel-2

TFraunhofer Institute for Material and Beam Technology IWS, Dresden, Germany
°TU Dresden, Chair for Inorganic Chemistry |, Dresden, Germany

3Arkema France, Groupement de Recherche de Lacq, Lacq, France
*Corresponding author: susanne.doerfler@iws.fraunhofer.de

Motivation Cell design adaption
* Recent LI-S battery prototype cells: 400 — 470 Wh/kg High power CNT cathodes

‘ Va"QUS appl!c.anons arc discussed | « Rate capability of CNT cathode in ether-based
»High specific energy is mostly requirea electrolytes strongly depend on electrolyte excess
- Future applications require high power density N Buckypaper | S I B e e
( SETP, @ SR e 4l 24 /S
S €parator / ‘t \ . ,f} 7 o] g 1.32 \ Q 1:6::
E Lithi Metal / A ,L gl O | | | ___1coscozcoico0sc| J 144 1C 0.5C 0.2C 0.1C 0.05C
§ Currentl C()Iﬂ;nctore(i) . : h ﬂ E :: gnmég&-ﬁét’s.o Sé?ng;éo 1000 1200 1400 E : Iéj HI-VII?I‘IE)(I'VI ;_ggosl.oit:)_om;gséo 11000 1200 1400
E Polymer-Binder % E’ 06 s S A EPY S Jw“ :25”‘ 1;5;" o 5"
S Conductive additive S 22 ‘% 2% \f
g Sulfili/calben Z > ﬁj——_ﬁ S Ta \\
< / 18- 1C \o.sc 0.2C 0.1C0.05C ::2: 1C 0.5C 0.2C0.05C 0.1C
N 20 4o 60 800 1000 1200 1400 S 200 430 600 800 1000 1200 1400
! Capacity / mAh g Capacity / mAh g

* The amount of polysulfides that can be dissolved in the
Challenges respective electrolyte affects strongly the ionic

» Increasing of energy density (gravimetric & volumetric) conductivity, dynamic viscosity, and rate capability
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Dense dryfilm cathodes for high energy densities

luti * The performance of co-extruded high-density cathodes
IWS solutions (Printex XE2B, 0.9 g/cm3) strongly depends on

High power freestanding cathodes polysultide solubility of ether-based electrolytes when
different uniaxial pressures are applied
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All solid-state Li-S batteries with thiophosphate-
based electrolyte
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| * Dryfilm cathodes with high reversible discharge capacity
Electrolytes with sparing polysulfide solubility and > 1600 mAh/g-5 at low E:S ratio (1.6)
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