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The rechaigeable high energy density polymer electrolyte batte utilizing a lithium
anode, poly(ethylene oxide)-salt complex electrolyte and a composite cathode is

being investigated in this laboratory. Cycled tests indicated good adhesion at the
anode/electrolyte and electrolyte/cathode interfaces, even after one-hundred deep cycles.
Results are also presented on the morphological changes taking place at the cathode. A

- modified polymer electrolyte vith relatively higher room temperature ionic conductivity
has also been employed in cells at ambient temperatures. Scaled-up designs are under
eviluation. -

;0. , TIUrO wasir FASTRACT 21. -A&ST7 C, SIC RtlY C.. :SAC, r4ON

i .& ,14" S OF 2i2 Sl N llO~ t ~ tL,4L PM N (MWJU Alr ll" COW ) U . OFi:;C:. SYMBOL.

BoM . 3emns. (612) 625-1332DO~~0 FORM 1473.34:WS ,43 APR q uir may a*e u nal ounaute. 1443v '.S3¢C.ONC u, a E

A ll O t P W S G Iu o m a r V GO Wo 1e e . U n cl a s si f i e d



Optimization and Scale-Up Performance cathodes which can be cast as thin films of 5-10 pm

of Polymer Electrolyte Batteries has now been established. This has led to the

N.Z.A. Ounshi development of thin film cells scaled-up from 5 mAh
B.5. Ovens

Department of Chemical Engineering and Materials up to 200 mAh capacity. This phase of the work is

Science Corrosion Research Center still in progress and 5 Ah cells are under

University of Minnesota development.
221 Church St. SE

Minneapolis, HN 55455 In addition, the polyether electrolyte is

High energy density Li-polymer electrolyte being modified so as to achieve a higher

conductivity at room tamperature. One such
batteries are now the main focus of attention in y

numerous laboratories around the world. The main modification has led to cells with current outputs

attractive features such as the ease of fabrication of 60 MAcmZ with over 200 uAcm
2 

predicted. This

is comparable to cell performance at 100*C with
of the battery components, variable geometry and

long shelf life have led to proposed applications conventional polymer solid electrolytes.

spanning across the whole battery product range

from microelectronics to electric vehicle. Acknovledeement

The cell studied in this laboratory is based This work was supported in part by the Office

on a lithium anode, a polymer-salt electrolyte nf NHivAt Research.

(poly(ethylene oxide) complexed with LiCFSO,) and

a V6 1 composite cathode. Cells of area 6.5 cmE PERFORMANCE OF POLYMER
have been deep cycled at constant current discharge

ELECTROLYTE CELLS
and current limited constant voltage charge at

100
various rates, and their performance assessed. cellara6.5sq.cm.

Over a hundred cycles have been obtained at C/5

rate with greater than 75% of the initial 80 1 .. = C tA.0

utilization of V.0 3 being maintained at cycle 0

number 100 (Figure 1). Post-m-tem examination of o 60

the cell using optical microscopy has shown the Li- oc

electrolyte-cathode layers to be well intact. The
940 m mm

electrolyte layer after cycling had become "re um

crystalline in sharp contrast to the nor"al plastic 0

nature of the starting electrolyte. Nonetheless, -20

this layer was highly smooth and uniform at the

interfaces of the cathode and anode. 0..2

The cathode was also highly uniform at this 10 10 10

interface. It was found that the thinner cathodes CYCLE NUMBER

resulted in greater stabilization in capacity with

continued cycling. The technique for achieving
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