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ABSTRACT : The effect of the supercritical carbon dioxide(scCO,) on ion—conductive
behaviors for polyether electrolytes based on both poly (ethylene oxide) (PEO) and poly
[oligo (oxyethylene glycol) methacrylate] (PMEO) with lithium triflate, LiCF3S03, has been
investigated. In particular, the present research is a new concept for improving the ionic
conductivity of polyether electrolytes. The maximum ionic conductivity (0 max) at room
temperature of the PEO electrolyte was more than 100 times higher, and the o m. at 90 C
of the PMEO electrolyte was 30 times improved by the scCO, treatment, respectively. It was
revealed that the penetration of CO, molecules into the polymer matrix causes the increase
of carrier ions by ion—dispersion effect and the decrease of glass transition temperature (73)
by plasticizing effect that results in the improvement of the ion transport behaviors.

Keywords : poly(ethylene oxide), poly [oligo (oxyethylene glycol) methacrylate], supercritical CO,, ionic
conductivity, Raman spectroscopy.
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Figure 1. Schematic of experimental scCO, treat—
ment setup.
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Figure 2. Temperature dependence of the ionic
conductivity for the original PEO—LiCF3S05; ([;x=40,
A;x=7) and the scCO, treated samples (H;x=40,
Ax=T7).
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Figure 3. The effect of salt concentration on the
ionic conductivity at 40 C and 7 for the original PEO—
LiCF5SO5 (M) and the scCOytreated samples (A,A).
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Figure 4. DSC thermograms of the original and the
scCOy treated samples (PEO—LiCF3S03).
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Table 1. Thermal Properties of Original PEO,-
LiCF;S0; and scCO, Treated Samples (7},: melting
point, AH,: heat of fusion)

sample  7,(C) T32(C) AHy(kI/mol)  AHy,(kI/mol)
(x) original scCO; original scCO, original scCO, original scCO,
PEO 562 558 - - 75 70 - -

40 520 517 - - 57 6.2 - -

20 490 456 53 53 - -

10 499 413 1094 1104 30 30 08 07
7 535 449 1251 1272 25 22 16 13
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Figure 5. The effect of the treatment condition on the
ionic conductivity at 40 C for the original PMEO4—
LiCF5SO3; (M) and the scCO, treated samples (treatment
temperature, 40 C; 4,60 C: @, 80 T: A).
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treated samples: (a) original PMEO,—LiCF3SO3 and
(b) scPMEO,—LiCF3;S0; (x=10, treatment condition:
40 C, 10 MPa).

Table 2. The Fraction Data of Each Peak due to Free
Ions, Ion Pairs, and Aggregate Ions in the Original
PMEOx-LiCF;S0, (x=40, 20, 10, 5) and scCO, Treated
Samples (treatment condition: 40 C, 10 MPa)

sample  aggregate ions lon pairs free ions
®  (1052em™) (1042 cm™) (1032 cm™)
original scCO»(%) original scCO»(%) original scCOy(%)
40 9 3 35 32 56 65
20 11 4 24 25 65 71
10 15 10 40 14 45 76
5 25 21 38 35 37 44

*Relative peak area is obtained by dividing the percent
area for a specific peak from the total area of all
peaks (The fitting error is within 5 %).
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