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Optimizatlion and Scals-Up Performance
of Polymer Electrolyte Batteries

M.Z.A. Munshi
B.B. Owens

Department of Chemical Engineering and Materials
Science
Corrosion Research Center
University of Minnesota
221 Church St. SE
Minneapolis, MN 55455

High energy density Li-polymer electrolyte
batteries are now the main focus of attention in
nurerous laboratories around the world. The main
attractive features such as the ease of fabrication
of the battery components, variable geometry and
long shelf life have led to proposed applications
spanning across the whole battery product range
from microelectronics to electric vehicle.

The cell studied in this laberatory is based
on a lithium anode, & polymer-salt electrolyte
(poly(ethylene oxide) complexed with LiCF,50,) and
8 V,0,, composite cathode. Calls of area 6.5 cm?
have been deep cycled at constant current discharge
and current lim{ted constant voltage charge at
various rates, and their performance assessed.
Over a hundred cycles have been obtained at C/S
rate with greater than 758 of the initial
utilization of V,0,, being maintained at cycle

number 100 (Figure 1). Post-mo-tem examination of

the cell using optical microscopy has shown the Li-

slectrolyte-cathode layers to be well intact. The
electrolyte layer after cycling had become mnre
crystalline in sharp contrast to the normal plastic
nature of the starting electrolyte. Nonethelass,
this layer was highly smooth and unifora at the
interfaces of the cathode and anode.

The cathode was also highly uniform at this
interface. It was found that the thinner cathodes

resulted in greater stabilization in capacity with

continued cycling. The technique for achleving

cathodes which can be cast as thin files of 5-10 um
has now been established. This has led to the
development of thin film cells scaled-up from 5 mAh
up to 200 mAh capacity. This phase of the work is
still in progress and 5 Ah cells are under
development.

In addition, the polyether electrolyte is
being modified so as to achieve a higher
conductivity at room temperature. One such
modification has led to cells with current outputs
of 60 wAcm'? with over 200 wAcm'? predicted. This
{s comparable to cell performance at 100°C with

conventional polymer solid electrolytes.
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