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4+ SOLID STATE SINGLE-ION CONDUCTING

POLYMER ELECTROLYTES
COMBINING POLYSTYRENE AND SULFUR-RICH POLYETHERS
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= Efficient energy storage systems are integral to the transition to renewables.
= For E-mobility and mobile devices, high charging rates and energy densities are essential.
= Current Li-lon Batteries often suffer from dendrite formation and electrolyte decomposition,
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reducing their cycle life. ~°'
= Solid State Electrolytes open up the possibility of using Lithium metal as an anode instead of h | )
LFP /graphite, increasing energy density (170-370 mAh-g-"to 3.860 mAh-g'). %0, PO v .
= Solid Polymer Electrolytes specifically suffer from low ionic conductivities and cross polarization, “B. © 9
enabling dendrite formation. “og £ Y
= Solutions to these two problems are amorphous conductive domains and anionic species tethered P Q007 (F,
to the polymer backbone. ’ Ao~ O
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\ — P(EO,,-co-VMEGE,) — P(GME;;-co-VMEGE,) fic !
P(EOjg,-co-VMEGE,) P(GMEq,-co-VMEGE,) — PS-b-P(EO,,-co-VMEGE,)
\ P(EO,,-co-VMEGE,,) / P(GME;-co-VMEGE,;)
1I6 1I8 2I()k 2I2 2I4 1I6 18 2I0 \ZIZ 2I4 22 2I3 2I4 2I5 26 27 2I8 2I9
elution volume [mL] elution volume [mL] elution volume [mL]
[kg mol- kg mol- kg mol- 1] [Polgether] [mol%] 4.7
P(EO,,,-co-VMEGE;) 5.1 4.8 6.0 19 5 1.07 -4.8
P(EO,,-co-VMEGE,) 5.6 cX: 5.2 93 9 1.08 ~4:9
P(EO,,-co-VMEGE,,) 6.8 4.9 7.6 13 19 110 ::
P(GME,-co-VMEGE,) 9.3 4.0 5.5 58 7 110 =
P(GME,,-co-VMEGE,) 9.6 2.6 9.0 94 10 1.07 5.3
P(GME ,;-co-VMEGE,,) 10.4 4.2 6.5 62 22 114 -5.4
PS-OH 6.0 2.6 5.9 - - 1.05 -5.5
PS-b-P(EO,,-co-VMEGE;) 11.5 6.2 12.0 82 9 116 -5.6

'TH-NMR KINETICS
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Total conversion Total conversion
70 3.55 3.40 3.25 3.10 2.95 2.80 2.65 2.50
Chemical Shift (ppm) Online TH-NMR Kinetics were conducted on a 400 MHz device at 25 °C in d°-DMSO.
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(Block) Copolymer Synthesis || Online reaction kineticsof || Synthesis of TFSI-analogous

with bifunctional monomer
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