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Since the discovery of ionic conductivity in polymer-salt complexes, great efforts have been made to Lok xéooo 005 00 015 020 025 PEO-50K melts

develop solid polymer electrolytes (SPEs) for use in rechargeable lithium batteries due to potential for & i 10! Eleooe o Tene

higher energy densities and improved safety. Poly(ethylene oxide) (PEO) is one of the extensively [ i

studied polymer hosts for SPEs. Hence, studies of PEO/LiClO, melts were undertaken to provide insight 08F EW —_ —_

into the mechanisms of ion transport in SPEs. In the present work, the long time dynamics of entangled 'D — 10 B m;::;:::w T S £

PEO melts is well described by the scaling theory supported by PCS and SLS measurements. In the o 06 D‘ T& - =

scaling treatment, polymer chains are assumed to be infinitely long, perfectly flexible strands having B ‘D c ] 9

negligible thickness. Moreover, chains are chemically inert and temporary networks form as chains cross Z o04p T. = 10 b" o : ucor”?

each other but cannot pass through one another thus producing contact-point junctions. However, and DD‘ 2 a x-0m 10} u : \x“m{:m

very significantly, the network contact-point junctions are accompanied by PEO network tie-points, i.e. 02t o j o | .o *l:t];:: o)

by temporary physical associations resulting from intra- and inter-polymer dipole-dipole interactions. In ‘D\D 107 v xeo1s 10 «;‘.xhl 10020

addition, rheometry measurements have shown that PEO-melt/salt systems behave as viscoelastic 0.0- wil En . . o X0 | ) X jain 00

systems, i.e. as elastic gel networks at sufficiently short times and as viscous fluids at longer times. 10 s 20 10° 2Xl10§ 3x10° 4x10° 10 ] 10
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Rheometry Results

Chain were synthesized with methyl group end caps. ?Hz

Molecular Weight:  My,= 50600 Dalton, My,/My = 1.05 9( /\
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Figure 4. Power-law plots of the scattering wave vector g dependencies of the scattered light intensity

1(g), for neat melt and salt-plus melts of PEO-50K. Here temperature T = 65°C. C O N C I_ U S | O N S
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LLS measurements are employed to investigate the dynamics of entangled PEO50K with and without salt. The
30 Static scattering measurements revealed single-exponential ACF relaxation mode was observed and exhibited g2 dependence in all melts; behavior

1.0| T . power law behavior in all PEO melts, interpreted as due to the relaxation of a transient PEO network. From rheometry measurements, damping factors

1(q)~ g™ in agreement with the are very large (>1) and decrease with more salt added, indicating that the behavior is characteristic of liquid-like
08 o | —20f ® O o o g o percolation theory; i.¢., PEO melt/gel structure but the level of entanglement of PEO chains depending on the existence of LiClO,. Furthermore, static

—o— 140 W% networks remained percolation systems scattering measurements reveled that the structure factor exhibits a universal power law I(q) ~ ¢2? in all melts.
ini polymer p: Significantly, the melt/gel was shown to be a percolation system—a result linking microscopic and macroscopic
- 06r 1.0 spanning the melt sample. behaviors in PEO melt/gels with important implications for solid—poly lectrolyte battery technology.
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Figure 1. Typical normalized intensity autocorrelation functions ACF of PEO with and without salt measured at Liclo, stiffening would presumably increase
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