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ABSTRACT: The ionic conductivity and thermal properties of poly(ethylene oxide)/poly
(epichlorohydrin) blends containing lithium perchlorate were studied. The amount of salt re-
quired for complete disruption of the PEO crystalline phase in PEQO/PECH (80 : 20) blend was
much smaller than that in the pure PEQ. The ionic conductivities of the PEO-lithium salt
mixtures were enhanced by adding PECH, but this was not effective at the higher content of
PECH.

Keywords: ionic conductivity, thermal behavior, PEQ/PECH blends, solid polymer electrolyte.
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Table 1. Properties of Materials Used

aconym M, T{T) To(C) source
poly(ethylene oxide) MPEO  30x10° -625 658 Aldrich
poly(epichlorohydrin) PECH  555x10° -23 Goodrich
lithium perchlorate  LiClO, 106.4 mp236  Aldrich
propylene carbonate PC 102.1 mp -55 Junsei
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Figure 1. DSC diagram of PECH/LIiCIO,. (A) Homo
PECH, (B) PECH/LICIO, (12 wt%), (C) PECH/LiClO,
(20 wt%), (D) PECH/LiClO, (30 wt%).
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Figure 2. Wide angle X-ray diffraction pattern of
LiClO; (A), wide angle X-ray diffraction pattern of
PECH/LiCIO, (B). (a) homo PECH, (b) stretched
PECH, (c) PECH/LiClO4 (12 wt%), (d) PECH/LiClO,
(20 wt%), (e) PECH/LICIO, (30 wt%).
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Figure 3. DSC diagram of PEO with LiClO, (after
250 C heating). (A) Homo PEO, (B) PEO/LiClO,
(12 wt%), (C) PEO/LICIO, (16 wt%), (D) PEO/LiClO,
(20 wt%), (E) PEO/LICIO, (26 wt%), (F) PEO/LiCIO,
(30 wt%).
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Figure 4. Wide angle X-ray diffraction patterns of
PEO/LICIO,. (A) Homo PEO, (B) PEQ/LiCIO, (7 wt%),
(C) PEO/LICIO, (12 wt%), (D) PEO/LiCIO, (20 wt%).
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Figure 5. Variation of 4H,(J/g) in PEO/PECH
with LiClO,. (®) Homo PEO, (M) PEO/PECH (95 : 5).
(a) PEO/PECH (90: 10), () PEO/PECH (80 : 20).
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Figure 6. Variation of 7, (C) in PEQO/PECH with
LiCIO,, (@) homo PEO, (B) PEO/PECH (95:5), (&)
PEOQ/PECH (90:10), (¥) PEQO/PECH (80:20).
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LiCIO,. (@) Homo PEO, (M) PEQ/PECH (95:5), (A)
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Figure 8. Heating temperature effect on 4 H, (J/g)
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Figure 9. Heating temperature effect on 7,('C) in
PEO/LiClO; mixture, (@) after 250 °C first heating,
(W) after 150 C first heating.
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Poly(ethylene oxide)/Poly(epichlorohydrin)/LiCIO, £33 2] o]

Table 3. Mechanical Properties of PEO/PECH
Blends

experiment  elongation at total energy

sample break (%) (kg;-mm)
PEO/PECH (100:0) 116 115
PEO/PECH (90:10) 492 375
PEQ/PECH (80:20) 775 74.7
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Figure 10. lonic conductivity of PEQ/PECH/LIiCIO,
(at 25 C). (@) LiCIO, (12 wt%), (W) LiClO, (16 wt%),
(a) LiClO4 (20 wt%).
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Figure 11. Temperature effect on ionic conductivity of
PEO/PECH/LICIO, (20 wt%). (@) PEO/PECH (100:0),
(M) PEO/PECH (90: 10), (a) PEO/PECH (80 : 20).
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