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g Introduction \

sulfur - carbon - cathode

-confined into micropores

-chemicaly bound/absorbed
-solvent must not react with activ materia

membrane - cathode
inhibiting sulfur migration to anode side
-synergetic effect
-efficiency

INNOVATIVE NANOSTRUCTURED MATERIALS AND SMART TEXTILE
ELECTRODES FOR NEW GENERATION OF BATTERIES AND SUPERCAPACITORS
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INNENERMAT

Within the BMBF-funded international collaborative project INNENERMAT, the partners are
developing flexible batteries and supercapacitors and proof-of-concept for the hybridization of
mentioned systems in a multidisciplinary approach. Safe and environmentally friendly high-
performance cathodes and anodes, gel and polymer electrolytes and smart carbon textile
electrodes for flexible energy storage cells are realized through the development of advanced
functional materials. Here the primary results on the development of lithium sulfur battery
component within INNENERMAT project are presented.

polysulfide membrane

PS, - membrane
-suitable solvent that works with membrane
and must not react with sulfur
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Experimental Results

g Carbon xerogel” matrix for electrolyte feeder pore ; Single lithium-ion conducting solid polymer electrolytes!" (SLIC-SPEs) A
Table 1 : properties of carbon xerogel samples according to there feeder pore size i > un |ty tra nsfe rence num ber
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) ) ° ° ) > extremely low rate of Li dendrite growth

CX-5 0.233 363 0.120 0.113 0 6 > immobilization of the lithium polysulfides in the lithium-sulfur (Li-S) batteries

CX-50 1.073 689 0.515 0.558 0 42| » generally low ionic conductivities

CX-100 2.166 621 0.268 0.015 1.883 159 1 > enhancement of ionic conductivity by nanoscale dispersed fillers in Nafion®
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Figure 1 : (a) electrochemical characterization of carbon xerogels with different feeder pore size at different current densities (b) compared to i Figure 2 : stripping and plating (100 cycles) of different Nafion gel membranes at a current density of 0,2 mA/cm2 and 25°C EC:PC (1:0.4;n/n)
corresponding cathode film properties, sheet resistance and substrate adhesion (cross cut) i
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