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Cell Performanice or Ultra-Thin Polyiner Cathlode Svvtem:
Theoretical Energy and Power denqity Pirojectionq Surfarn Area *S

Katwitko Nnei. Boone 8 Owens and William II. Snvrl i C C (Ni :25stn)
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(',,,ducting pr'lnievi it %%ell as polymeric redox niaterialt area
fetcirdedto hn1111e high electro.ictivity in rirennic liquid electrolytet. C.C (Ni.25L~M)
I hete toar1ertilt can he 11ttliiett :I- one of the pmmttiing canolitlate-t
fmw c.atltgie materials in hiture rcchargenhle cell tvtterri. riolymer Bottom
c:iiliqxle celli. in general. are known to have a lower energy dentity

.heri comp~'aredt to inorganic intercalation materials %tich a- the 'the ahoye figitre ihowt the hattery cOni iction f'l 11t.
t,et or %tiitidei or Ti. Mo and V I lowever. this type of hpia lcrd ct ~hc eeuc o h n-~ n

co-ficrting r'otvmer moaterial rohilitq %ery rantt kinetico: in c:,lctitiotm. or the Li/Prilynvr cathodle tell tvttem. .prtrv'
-,-taviline elecirono tweli on1 t,ri the chirpe/dive hirge igeid fr ~ these concl~ins Two kiitdt of hardy:ii ;ire i tic I lvd

p0 a et I e rpit kieti' tv it hIle~d i' h cl powr dovtte~Sn*in thit ~peof cell. nanicty. the citircot collectort andi the cat;e %%.Wl
Thsi' tvpe (if polvotr material i- considered to, he high ptower material T1,r current collector involves the platte% tif Ni and the Al bilpi.r
rather than high energy ,oaterial. The present raper reptirts i~ cell connector I lie Ni cttrrctit ciillectior isiit It harder u-l
tho~reticaI calcuration5 of crecific energy and treciric power for ni~-dente than the At current cllectir. and it 'itited fot thr
ciroudary lithitir cell% tinirg three different polymer cathodte vteohrhadteAlciei olcmi,inateriali.i.. polyailhire. poilypvrrole arid piflyvinvlterrooene. teniiinn) electrode. lthotrhndthAlcretclctri

11- particular etophaqti of this paper is to indicate how much rmoO fletihie andi lighter, and the thrickness wat Asttiiied to he 'it-,
errcrey fir power oine may olatatn front thicte polymer materials 2n of thie .-wttve cell ihtckneCVIttl~gl). Ltttlevt the Lcclj > 150 P.ni. 'I .lirti
the iptiotumn cootlitiotit for certuiin of the fitodarnetal cell design the thickrie% of Al wa% fixed at 30) 1AII. For the wall materiail. the
pairitnotrim including thtckrtet a~ti rea. attheirt attuomet] a synthetic resitr(d-tI.R g/crn). thati encapvtllttet

the entire cylindlrical hattery. For the electrolyte .olitinn. 1 N+
L'iii Cell i Bisic CCU Elemnts LIlO tofift7r1.0% M-P3 S cnirtI was assumed in the fttlly

The iheoretical energy tanl rower tleriiiy calculations are di~ucharged state of the ca thode.
rela-tively straightforward for a rirmatic cell withouit hardware or
yeparator The tabile below %ornnlarvet the values of ElD and l'Dw
F',r three different Li/poilymer caithode cell iyttemq. where the 100
tht kcet of each cathode it fitesl at 1. 10 and lf)Alm. Balanced
etet trrste% were aqtiwnord.

The mantoum powier demtty is +tiained at the half valuie of ~~
%flftee seFc/2) asd ciefrenttl/2Z in the load curve where ronly the '

t let roilyie polarization is taken into acc~out 11.

E zL..L. & here pit the re-iitivity ofthe electmilyte.
Ie it the electrolyte ihicknoevv. and S is the area of the e-Licnnule. If ~

ifcconsider% a cell with a capacti of I raraday (969111) couimobi.
.,r _" Aht. the W.0 rfr a li/-1%1lI.iCIjftPC)/1'olvner cell can be i e.,

* cii~ otivce 4 U-M .&Ht ttfl'(01 nter 11 ItN' Itorr*09et0w
PAR Fr V

Eoct VI ji OD) 44), 35 t
E ,lv ' 3.7 3.0 3.5 1-

SM,c ravavti, t  t.110 14 AS 1042
%t,-nmu itio L),pnqvd Ml so) so ItN) V
*.t,h*cutar Wecho t unt) Ijlt 1-t 91 4',, 212
Energy UkmotyI tWNAl 152 40 1t11
Sncrrv cmwrIl MIc-ua 1eO 12. -- 1 . 11Mt .
Sti. fc~e MOLWliI L:tum tAIP Mit 121 M 219M10
Siv, co: Pwcr IW /kaI Le. a10 w 16 P1 -12 M .KrO M1110

Slyci ( roi~r WAI L a 10 tM t PL 2K Y KThe above figure thow' the best valutes for specilic energ% irld or
powerfur the hipoilar-design battery The ED and xPlIlt tleteclr."-st

8iV,.jnr-den~n oilnewrrW4D LI1flPC VFedvnniffir tiia at reverse (lirectio: in len' of cathodle thickiseqo.
.A practical cell ccrnfigura.tion would consist of the cell pitus

%oirei hnvic hardware. The enrgry and power densitiea for bipoilar- Ac~nmi-lrdignet
design cell which consists of GX41) Cells in mnes were calculated.Thswr wafi ncly tpoedb DencAvmA
There are X hipolar cell, plus the terminal electrodes: this type of Thsioi a fnnilyvtpotdb -eneAv'.i
Cell reduce% to aw single prismatic Cell design when the "nmber of Retearch l'rijecss Agency andJ the Office of Naval Rem-irch.
bipolar units are equal toO0. The following as-sumptlins were made
for this battery design; (1) fe (excess factor)- 3. I.e.. QLI Refet erv

=jQiajod. (2) teriinal Ni elIectnode 25 por ( Imm wider than Reti
(3) Current collector in bipolar ttnit(AI) thickftess2O'. of Lecil I . F.R.Mc~rmoni. F.1 Cairnit and A.R Landtiek. Proc. 3 ttol
hm wider than Reem). (4) CWv(SynthetiC resin) Rs o; Reett * 2 lntnl M'S. June (1911111).

Imit, where Rcel is t radius of the circular cell.
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