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Electrochemical Characteristics of:;Novel Polymer Electrolytes

for Lithium Metal Polymer Batteries(I&PB)
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Development of Small Electronic Devices in Information Technology

‘ Ubiquitous ?

Advanced Power Sources of High Energy & Power density
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Current Problems

in Lithium Metal Polymer Batteries(LMPB)

] Powdery Li in
Ireversible liquid electrotytes
capacity loss : explosion, fire
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Li powder solution

Increase of

Dendrite

formation

Increase of cell resistancé
& IR drop
Poor rate capability

Stilllow
onic conductlvit
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Short circuit problem
: heat generation,
explosion, fire

B

: serious safety problem
(C*>250mAh/g)
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Research Objective

B

—[Design of new electrolyte system: muitifunctional polymer electrolytes}

J

—{Strong mechanical property ]

—-[ High ionic conductivity

—{ Plasticized polymer electrolytesJ

‘—{Control of Li anode surface }
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Cross-Sectional Structure of Polymer Matrix with Coated Thickness

Coated layer
(6.9um)
PE membran

{25 par)

Fig. SEM images(.x 1,000 ) of the cross-section of the matrix polymer
as a function of coated thickness.
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Mechanical Property Measurements
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Stress
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Fig. Typical stress-strain curves for the polymer electrolytes:
(a) PE membrane(~) (b) 0.9um coated(~) (c) 6um coated(-) (d) 11um coated(-)
{e) plasticized polymer electrolytes based on P(VdF-co-HFP) (-)
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Bt
lonic Conductivities of Polymer Electrolytes with Coated Thickness
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Fig. lonic conductivities of the polymer electrolytes as a function of coated thickness
at different soaking time
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Impedance Spectra of Unit Cell with Coated Thickness after 1st Cycle
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Fig. Typical complex impedance diagram of the unit cell with coated thickness:
(a) PE membrane(-) (b) 0.9um coated(~) (c) 6pm coated(~) (d) 11um coated(-)
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Discharge Capacities of Unit Cell with Cycle Number
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Fig. Discharge capacities of the unit cell with cycle at a constant current density(C/5 rate):
(a) PE membrane(®) (b) 0.9um coated( ) (c) 6um coated(& ) (d) 11um coated(m)
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Morphology of Li Anode Surfaces in Unit Cell After 500 Cycles

g

Fig. SEM images( x 1,000 ) of the Li anode surfaces of the unit cells after 500 cycles
of charge/discharge as a function of the polymer electrolytes used: (a) PE membrane
(b) 0.9um coated (C) 6um coated (d) 11um coated
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Summary

» Reaction site control on the Li anode surface was obtained by introduction of the
sub-microporous, compatible iayer in the polymer electrolytes

» Enhancement of the mechanical strength of the polymer electrolyte film through
introduction of microporous, incompatible layer

+ Significant improvement in long-term stability of the unit cell was obtained by controlling
the interface between the Li anode and the polymer electrolytes
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