PATENT SPECI FI CATI ON (1) 1358999 (21) Application No. 56074/71

(22) Filed 20 May 1971 (62) Divided out of No. 1358998 (31) Convention
Application No. 41801 (32) Filed 1 June-1970(3%)—CenventionApplication -
No. 106657 (32) Filed 15 Jan. 1971 in (33) United States of Anmerica (US)

(44) Conplete Specification published 3 July 1974 (51) International

Cl assification HOLM 13/ 00" (52) .l ndex at acceptance H1B D12 DO9C P1K P1M P1X
P2BX. P3A3 (54) | ODI NE- CONTAI NI NG CATHODE FOR PRI MARY CELL (71) Ve,

CATALYST RESEARCH vapour., A thin metal lic anode current coll ec-

CORPORATI ON, a Maryl PA'FEINT atSPtEQ]FI@ATI@MbI y nildkel 135&99&

pl ate of 6101 Falls Road, Baltinore, yland dep05| ted on the plastic
envel ope by@aéﬂﬁrﬁpﬂ@@%ﬂ(ﬁg‘ﬁ“m te@z)SF‘&E‘G%MG! Kherica, do,ger oks

deposi ti\gn & 62 Diriddenof Ne-4358§, abuts a 5 declare the
which we pr@ tHatConvshtion AppttiorNe 48808 r 0(&2) Filed Llyne 1950 y

be granted. fO® ¥l) GepngntionApplisttonNe.HPESR7 TIFE2) [FiledHiS Jam 19§1#Dst
met hod by whifc 33 Unitel StasesiobAmenics @IShed, to be in the form v > AS

may al so be@ar(é@@%?vﬁd@%mmbldhqdﬁlﬂnlﬂ%y the fol low \WaSeekaasay /t he
current col wdctd) Uggmational Classifi&Fon Hil V51340 nent ;- ’
deposi tion, el €2) Telex &ttaccepgancy - ot her conven- 10 - Thi s invent i B& BAs to
a cat hode for use Hll‘Bormlz mnudsuMAmx BZBX A3 hin filmof lithiumin a
solid state primary ce eelectroI%/t 20, may be preforned

on According to the .m(«SéMI?BM ﬁ@?@“f@l‘& ATHORE FOR FRIMARY 1 f ace before

assenbling the vided a plasti.c cathode c¢on s.t/fng of a mx- cell or forned

spont aneous| y waen t4e, ateLYsG0 RESEARCH l»epum\ 20mA I HoBE oA S8
complex it hlGﬂRMéOHUIRf dogland dmpo:agmt ton {8 soiablyagickel Foilobr aiakel @ihtene

el ectron, ted pp ghe |epreiopecbyc FW@de‘S“and
e e o A B U el i DR
appl i ed to selacpitafl hdyoBe tghbted rtOUR, @A SheS trhiRGthiok

current col | ecuegod anm;tcmm#mg‘%%f benenathﬂjfml? a2fom ht}tl pymdydalseehe t he

| aninate is t i?éﬁs?a!fgn L@Wb‘?dnlf‘d‘ne ﬂEGPHe%‘Prn‘?Yngg'b@t wEen 2

and 15 1ol eqg.t Mhehi BoEon las RENcAMoRS fok GseC il Tof Heniaa | 0di Ne
for each atomipfa ®iid sa@geprimary cdtny be al so 1hﬂd3:t&dtrdi=lﬁ:e rze,l ihtyﬂge ;mﬂbml&ﬂ appl i ed
The cat hode nayA @ﬁ{nal,th !W@é?}léw {s mbijpg |the

. . a O1)S ed. SPONLA > (=4 60
applied as a , ,ﬁﬂ Sirfdce is 3 -» ct
t et rahydr of 15 af @andin A RRéptor O togﬁﬂl bltcaﬂ: {The @;pﬁéggcg t is 6
ating the sol wedtanThrgangakeleahe douorr exmporgay -matefigl Zﬁ)isem,fﬁdsy direcﬂy)dpplﬁel foor .
each at om of ﬁﬂﬁfegfmpig@ﬁcgwuggﬂ@g P%Y%h.tPF e rtede curent
in the case of ya"dias4a }g&lﬁ_orﬂ,egn Iy fﬁfﬂlmtém 1enﬁtlon
may be fittzd cuBﬁE&f&bdnﬁ:(laE Ebe sﬁB&ateaSo BéiR-and BE Spp8edsol i d
state prinmary c&hd cﬂlﬂm m@ym\‘aﬂltﬁg@fm Mmsha'tbezaPPMmswn

anode of llthlzlflmd e‘gﬁ ggeﬁ@ tqm a [%Ocll vent. he catho, o]~

the most 75 | regsy foPGach MBI ILE St TENcrdd AT be QOBin! 1efoﬁ93r La s
for cat hodezi:(yeﬂ.ectors as 30 cl earli underxstth;odse:iithehdode ﬁﬁﬁﬁt

t hey exhibit. noThq)‘ﬁ%P rg“‘?eéa‘tﬂ“i% GETder”I"Eﬂ‘ SB’YE'e W|th
the inventi.on gide e Lﬁﬁgﬁme{ R

descri bed, by wmyoxﬁér maﬂ@hﬁenuw m&e delitable hdia&:hﬁlﬁ)r!a caﬂ;bd‘d<€bhl aOt her

hi gh r ef er e esle ldY o...'_._-mwyoaﬂmgﬂarthm hibit ppcAphesin yor detesiora-ui t abl e

tion. The alloy known under
for shorter | |°F f ém rade Mark Nichrome, nickel m%hﬁgm t he'
0

e.g. 4-6 nont f}&erelx)@g fRebhpanying 2 ke a@oy&raﬁ-.'S%mﬁﬁlE
cell; and 28, c&mtngsmhemml CI rcmt connectbammes,eergem onths. Metal leads 26

connect ed t3 t hg‘gahéﬁé cropscpeqtian Hhsereh dhergelbntang srmﬂ t he
do“ﬁ %%rl cs of
gsChh. ﬁﬁVﬁL Cen hes

&4

di scharge col®ggters f a,sge&wgeh% dieRee 1

the cell of Flcga u@hofcmgrm ngs T N thideshp ~

cell of Fig. ofnﬁ&el inmy 1] Mh@@a’ﬂheﬂht‘@él dell comproenen ymbe com
40 form of%h & §f:; ﬁ : % ks

adhesi on and @R hlac{g,sng aﬁaype(f%;l I &he m/ﬁlz ;:Emiﬂ‘ﬁ Wlﬁlet ween

the | ayers; orﬂoyvxmnvddon@[ aspinaefwashglenen the @Iakﬂ&Scaﬂh 163, enfuted t b

of the order oF laal@seﬁrmmnmned
pol yt et r af | f?or‘lﬁl Ape pﬁiﬁ)%ﬂs@?’? Fighowtestsmal 90 or
gekt 24 .seamt hatrhe 348 ShagMoeD RbaL RN, Iviyedy S¢ 1 S

a potted hou5|sp geft 4
mai nt ai ned 45 3&!1 hernetical |y seal ed housing that .is during storage
and di scharge [\NI th external inpervious to iodine and ordinary atno-
force. spheres; that is, oxygen nitrogen and water The cells may be nade
in a variety of [Pice 25p]



2 1, 358, 999

2 fornms, and conpl eteI y encapsul at ed erX| bI e iodine with PV2, having one
ple—of |6 V=1 oT= have been nade - N atom is
designated as P2VP. [err], when aIIowr ng batterres to be forned in al nost:
four noles of [err] per N atom arie added to any configuration; for exanple,

a can form a cathode material, the m xture is 5 -besw apped around
el ectronic circuitry for designated P2VP . [err] The m xture is at 70
efficignt use of available space w;ggggflexr ' ord| nary ambi eng room
teere ature = W V19 V=" 1ot eeuet; . e—e apsttated

like, pli&ohe asd)lmmlpletﬁatmupsuhuﬂfﬂ blentddyte Mth’MZChavmg rohgyingle pf Aspircs or
seal ed mﬁéf“’a’F t’l‘?d”st@mtféoé’ﬁr o i:‘ B§ g(ngSJ@hdcaS a Larger
capaci ti e§nyp¢efﬁ Fes dp e wﬂ R Dhaahd agfled B

mat er i asswrveappeearom RS f ydesrgﬁd‘taamm she Thiimkness af abl e as
cat hodes - Fﬁa@blumofsavaiaéle@md!s frowerareel 2 eatthode

suitably % AN fﬁﬁ R &Eeg%;\_%e%éﬁd%@@%ﬁﬁﬁghﬁms havi ng
a thi ckneg; Sledtidé cemI an ﬁy,_thls

poi nt rEnyberobmaedeby &rg d. thiknkVefi mbleasrmﬂhodennedﬁmeeeusafmg@afﬂﬂm '
20[ err] w?@r Erm 86’ ells dlf'ﬁ'gf @ t’h‘bP prgescel |s in -
series me?" 0@%&” fo nhEie :?L%i SopRbalkE .
organi ¢ cefnga@eatbyo Rain Qi 4AS oe |ar polirBerizfids agFS Weat i on  the

cel | alﬁeparslurpl ex It |s beI | evad that‘gamh reasitmf ‘e atherga Owesfge |80 :

af fect ed nﬁ? pedls g‘;‘ﬁ’get _ﬂséﬁtﬁﬁﬁeﬁggtrﬁh‘t B‘Fﬁﬂa%“gpermts

et oo Mgl DI T dHEI N A bonding o

t he cat hodar mtoqmae,l ﬁ:utilﬂ)y d:ryn—;a 5O ertl&,an&ddlah thie ¢athod dytrrérd GdlictorOr t he

anode &49d enmﬁeh@wghodéa%rm %‘gusl desulting @(B‘fﬁ@n@_. '%lf@s aheelli ng #rel ative
ell

huni dity Seg fuﬁqo@t Ot 2% t&%ﬁn FC R IR odem§ t han about
2% usingg 42 cells i1ig ﬁ&%ﬁﬂ@ﬁﬁ

il lustrat rdbsenbed haveitl/ wire qufoadedc' idn @ntos . prﬁiahngofthet b % eongilepar ati on of
the nev@5calrvnt9ere oee;tyg;%nmémw | dded upedird el | s
tions, it *BeleillhCeliilaBkel RalveR B |
perfor rredrplekda SUGH ofganic matéial pﬁe engat{sﬁ&m@haﬂﬁdk hﬁ&ﬂaﬂsf Qfe eaﬂmdex 25 dry
room or_ i mred rswtatdexteélm rdgrlye gsing arrha}gebear#se@mpkarprearmwmds in which

may nodi %"ﬁ?%ﬁfﬁ“m '“t'-}"-'-q fy deom organic solution. - the nol €eul ar
a

wei ght of ::d sn descri beq;mpmlt ransfer . com
ponent of ntahetsc berpied.X . In genera , the Pﬂ-lrﬁz-v' 'mﬁnneofs pepaedgbinitde nat eri al-
and i od315ne Ing @ﬂ’a@t"%ﬁﬂ El?d’d% invER-e roprypnsions; epolmerizing|. taap| e

cat hods ST e i e

preci pi t a &gdmemaod déndd uam-an i . Geof hikiffor! (15—f rom
organic swbrw%u shcted from the groutp%lpoly~ {;%g %ﬁg’ Bp gluagxqwnhnd)m allssgéitﬁ@/éﬁ (Seri al
No. 1, 36 Suaniee saf pozeol e Ay Y o5 Zvivipumnine 1500 e HAVPLE |y
al so be u§TERE Y Vittin the hereinbefore | sazed for MYA&mﬂrﬁdélﬁrepar

by the I nridge madugmdamrmempahm o mt- i burmen:s adammeagtca;s@raa Istoidi@é-hod of

pol ymer i nlcwgﬂexai Bding fngthe cathade bs i I |1@!;F6et the t nolyt2-Weylayigbling ssoledamn - benzene
sol uti o %,u cmﬁ% ﬁg;‘t -i- ? f“ y ,%@chpt or com
n- buty pol'ynerizati on | tratlp&ead n BPACRE BBt 110

organl c eI ehtmopredamauon of: dmxge tradpfef c a:ddhm :ﬂeﬂ @1 ao‘ffha metzpzatteois (15-

ponent sell’@t‘, WI  PORIT2G) with i istane) to a
sol uti o §F I 'v %ﬁ% j: ﬁjiylthepygré Fﬁgm it Of

. 2-vi nyqui rmhlsam haﬁm of atp@ tof Q) ForOda ewagm@fgam QheCQI!iponent
can benzd@i% (>3t h@gmoihlmr@neat -«, 3] @)asnzcn@h%b!q sqhdng be varied within the

her ei nbef V(m“nut es. A s @& i odi ne 105 range,

al t hougdy ﬁg PThel ng'my é&g"’mysﬁ";“ Cifen. lngmraréeﬁem iepeoidll (R 6kp B XgESS Of

st oi chi o- teongd emﬂunecxdumner &;& e selidt Mﬂbym&wuﬂuseil&eplacemetlfelmlﬂyg fl'?oﬁ
pol y- 2-vi IPW'fbnesoI t9To RolYy d Gneuse.; a ell to
‘g? - ' ' E}w%‘énbsem ll"l:accept abl e

preci pi t at ﬁgsffze‘ﬂ

for Ceréoalﬂe%ﬁzﬁ% ﬁﬁy bd BlighitS ENReD b a&gﬁzeae&ssonfmﬂscwpafz tions.
is readil ;byoﬂl;tfemmdamamle aizd PR cuilz,orzamnybmm@lm@ Iandt I‘rely viylpyadineon  of

charge t r J&E F2VE dhrpoly Ao IHQ“"‘éEVgoI Mexes of
b e v § ﬁ L ey SR R o

i odi ne gr ¥e; Ahe/ | cBatge qunsnsal coiile NeE teeuttﬁysts' sodmmﬁfeta‘ dédPoaRivanount t hat
in the final product 50 J[err] doordinates with each N atomresulting
there are between 2 and 15 nol eqular weights in a solid having an iodine
cont ent about of [err] for eagh atom c wei ght oﬂ'N in the 115 71% by
weight in the case of the pol y-2- plastic, pliable solid. vinyl pyridine
conpl ex and about 62 96 |n the gase of the pon 2- vrnyI qurnolrn com

77 AR A~ ' 1 1§ FrF- 1 o, o " p— o 1 -




poly-2-vinyl pyridine . [err] or poly-2-vinyl quinoline. The resultant
materials having the 120 quinoline . [err] charge transfer conplin the

f or m-a—P2R—fer—wher—A—s—betweenr—about—desi+red-proportions within the
stated range. 2 and 7, are plastic. 60 The cathode conpositions may be
desi gnat ed It will be recognized that solutions of poly- by the formulas
P2VP . [err] ’ ‘ 2-vi nyl qui nol i ne and - pol y-2vinyl pyridi ne
where P2VP is poly-2-vinyl pyridine, P2VQ nay be prepared using a variety
of organic 325 is poly-2-vinyl quinolirkssgs n is the num solvents or3
conventi onal catalémgs such as faor ber of nolés of !err] for each aton1of

anct er sl M e o S %ﬁ{@éwl%ﬁm&iﬁ“ r *%’;::3

1, 358, 999 ethyl ketone peroxide with a cobalt naphthen- The cell am%@éuml'ﬁh&gypahﬁmfs rray

al so be pr epr et acclkmtor. suj table for Iong I |Zliswhylbvxmcﬁ?291‘w1

aqueous sal ution using ﬁfﬂ\ﬁﬁ%ﬁtﬁ such as ﬁg%“ n% 70
an e

suppl i es fe# i mp. ﬁ;ﬂeknew ma@% RO %MP@atE.
prost heti c devhedsg |db@1trse%1td8ﬁmﬂke yl Qb otiveuit) edlagei f;bethu telu ia 280bal t

napht hen-  The #efd ‘Iﬁ%’oﬂasﬁlﬁ_ﬁe%ll rtsd%." d%\FCISaf‘ﬂ" ®r e%or
213 wh/ 1 b. , A Egists ) ST o f Aol %T%
'1 . » y 1

wh/in have 70 § I' ' Rehsinlg char ge
of cells at 2 VI rcomhosultﬂ'gon 5'5 ZoeShott runtommm denpidesat ur e.
heating to ita Ssh con as M tm%‘ a

for' 178 oo B EERI A n‘?%ﬁ ,gpﬁaagftzalaﬁ S 8
Since i npedancend S'ela’jw jnln,ﬁﬂstaﬁ:ne klkrent) dessadds ammmaﬁd tcalod m xed
with from Iyta}%ﬁ%mﬁf ; aften \%40 parts
of iodine taogyf [ . "»‘ ﬁﬁ@
pliable soli 3 ' With pr ; L-]Qf lb&ﬁéeﬁaa%ﬁg dnd'r Esﬁ id xlﬁ!slr- The

new conposi ti Offsmad of et aore 1of nmvgem(oe m.omentu'ated i é‘igmieajfor Sélbnﬂadh:rm:urd-

current densit By [ esistangg; of 4 5| REwa gnee ¥ unp ande.gh  as
33 oo e SRR BT R o R R

thei r i medi at @byp aﬁ;ﬁépamrlﬁtd:&ﬁﬁﬂxm\of Bl Qe rpdﬂztvy 'iﬁeF@h)Zﬁlﬂiéa|
state, they exhanblktl inaboggi400 eh?enal’zme 4R teell vtﬂ@g«jayslotteheag&mmecvfr dissi t and

rel atively cond %"‘é?rl@?{? L. d 1%Q°a?h“§ ¢ clpdicated o %] and
to 0.5 over R %gggzrwq Tao LARRC WallM owdt %%M““ %ﬁ&%&%ﬁ% i dgys.

a conpar ati vel YodineWeogteC tth@rtbstsmﬁeswtd@nme euqnowde iHBCkEﬁreEOd%EtcaﬁquCUI‘Keent
di scharge at rete@ﬁes 2for aﬁtxa@%%er 2hi bis msemiw from 0.03 cm. to'ngéel y

hi gh current d&¥Fe °& % ‘fgm £20 about
3 and is Ilasearma&:ﬁ% bgﬁ mﬁﬁ‘h@&ﬂwﬁ

P &80
atom of nit rogem:e(atw inTases; foxtammﬂd thmspEmﬁgur‘thE guiton cel | s made I n accord-

mer -unit) the cgjof H2VPe F%tl R Pfm-ehe new Fi having a
lithium anodegj &ﬁﬂ'% s e el g s’h‘bs? &ﬁﬁ\% %ﬁ%s& VP
.[err] cathotte aﬁadta Todif okl Bloratiag 2

. I8 rélotion vk Ng - is Eﬁl’anﬂﬁ&ﬂmeis 4 hensamef i ¢
resi stance of withduk greathy mwhas@h @edﬁeﬂ mgndyeeiqpesdemrem celt cons!mmonS)O/lPZ&/Iﬂle 312

orepe £ zyaazﬁ?Wmﬁ%& B B R e

time of dis-45i end ethy cjrett diation inCLIRr T ahsmtnha: is

i ndi cat ed con§%tfﬂ’}?s rlsr WPPVP& Oé?sr ]tYqualbf 1@3610'6 ?hntm caﬂ@mmeni
and various tefiRra {peine, per mgno-y ﬁggg ?‘%ﬁ& W
| ower cells- of alia‘leefoeméa Haf: I tfes qﬁrk déc&dsemep@ﬁﬂ&-ent

t he resist arf@elqvelpiﬁiéhyr Pmm‘ﬂ@@ Oﬁrlqimédelpthe td@quredmmtllf

¢ 1 s 2% va5; g a’f% 03
creases: for CAlii ol T (B0 L s o LD i

bei ng about 209 obsickdt 4nd- Wloh d:uﬁ&l‘tediﬁh;d'l@el QdEﬂEvﬂ@ﬂAﬁmtﬂfqbﬁ’y@olﬁm& ig-at hode
bei ng about %04 h%nqﬂh@Rcé‘PP) ishlog |objeqignably | %speofth({uew @moynem taless uni t

the resist- n e el daeregred Py
i ncreases; for aﬁxhd %, %Mfe&ﬂﬁw iﬁg ?a fxmé ?b s@ aﬁ’%@ 120
[err] is 2600 ebuve odwcnﬂéldu&etdheloﬁWncaﬁrhcde celhtterrmafcs la:ge rEaBcinall

[err] %fﬁgm %ﬁ%ﬁ@o@m from Hisgariezas Wé«@rd@t@ ﬂla-rge 40

amount of i odi ] et qﬁﬁ% hon,
C is a constaage mmmy)mggmhgry volags Gaputngd -§ dxﬁcﬁ:irke foeahskancz@m ent

on cel | constr aed higheneigy Aetsity mikingtylen espesi-o fusioh af ipding from g cethedealiteugh the
conposition current density, and t is tine of discharge. 105 resulting
from consunption of iodine; this The value 8650 calories/nole agrees with
results in longer lived I|ls wth higher power published data for the
activation energy of 45 and energy outputs. For high current drain ionic
conductlon |n L|L The constant C |s batterles it is' preferred to use

o o a ~N N7




cont ai ni ng about 6 noles of iodine per nono- using our new cat hode
mat eri al . 110 nmer unit, as about 4 noles of iodine are

Di schar gi ng_:;au_s._a.t_saal_L-aL_cJT j B ; :
| owest resistance ties resultsiin a marked decrease in polariza- 50 |evel.

' Hi gher proportions of iodine, up to tion. For exarrple If the 0.13 cm
cell in 15 noles or iodine per rononer unit, are- Fig." 2-was discharged (at
25[err] C) at 25 advantageously uUsed in low current drain [err] rather
than %0 [err], cell voltage 115 [bk3588%% es, as a nuch hi gher energ$ capacity
at 1000 nours woul d be increase tromO 24 |s obt ained and at, Tow current

drains t efde cwhe “_‘L iona Q “ﬁrﬁg" % ari zation
(IR dropfaos yﬁ%@“@oémﬁﬁed Bﬁa%ﬁe mfd% e > sroamBidIt S5t 0 | ess

| ar ge.  been found to be governed by the tion- capacity 1stziaaned1i30s1_lm baaaﬂ!s,cﬂﬁsl lifeds
i ncreaSedhiby Sol i d st at e cells Hhavi ng eIsttﬂht%ﬁFhﬁ

: ;g g @ ﬂ@%&t“’a factor of
five. = grgg il zin ' S e lals . As.
current densi ty/ IS dec e(éﬂi)al | OW Rgeed %&vgﬁtegﬁr 8Rtedl € dI scl oned i n our
co- cel ket @ fsUsiskaQte hQBSEPerNRliadS, Binmotherdemnple, a6&11|dwamb sigrkellppl i cat i on
No. 1606 %hd/1 is(thwee Bath thé presx mmﬂallwmed‘t‘t%} o ’éa%’i’ﬂ“ﬂ'e f:s-  No.

mggfﬁ Zg% aI ly at

- 1, 358, 998‘}““@'?!?*&%@‘ mé*hmﬁ eGl
hi gher% m fie, shdial daUrms, which
are the resuott haauge ink2 Sli ta?b@#mtt Sitsovf MAf/en hi gh
vol t age @RV ﬁ1612 cath@:{et, fthedmlg@bfali G ks g‘f h; - hi gh
ener gy d fighiah o tivé QH&t ifedl hode
t hr ough ?35059 g ?l,;? Céuﬁ%n‘m ‘:,ie ectrodcsmelecﬂucalogﬁctmth an%fi
4 el ectrahpetiﬁlcetaf hfi§ @ghibite/ dllf%oﬁawhlﬁt)tﬂesp‘m% swpre di schar ge

condi t.i. orimpedasiceecftabeit 16,800] of

A Econtrast to
t he I|

ed’oﬂﬁ. ,ﬁtp;'iﬂeflt_ar msmaﬁcgdmjl ati  has

one thi r(imée&% éﬁ%ﬁ‘;@iﬁ?ﬁ;ﬁ créd

by the 160 abmsoiitiallicapaci ty is reali A A
i's the resThs, ib:fextahple,madﬂl dnlyt 4450 xhesalal,fggﬁt,e :

@ﬁa ngr@W s 5 ship.
r.oW ng

silver, éép tmp,oto flipcha ions of theyt & causi ng
2 1 655 Qﬁf&g : --c-@mevf’ %n lequrgnsy (e theipk®r e [err]
i s resi st IhflCd‘fQﬁ&Qst 26 Feati E¥en TPt %ﬁgl |, having
- st acked atmd periads oft storege, @l qan tbh epgr Qifpﬁfa aEchs permédBleNRE; magnesi um
anode, OPZa‘i/%e d"’é‘ts i3 mK’WaYFﬂ“ ‘ﬂ@' siptmhmgﬂal term E hav been cathode

and ziTc
. one-year %gs;gfe increasd) 10 Detonii
t enper at (§reess

75 +75} r° ‘“""F

den5|ty o

cells ha\heat@,a E&g %&t

@ﬁ f,‘“ | o- t he
it ébci anwallwa
Pat ent Namd?:s df6@he?4fétatsltbatrm melnd:t rqnmolixﬁ ama pEly- rmlmx- Af-ter one

el ect ro-

year glﬁimf cHestaeale. Stet for °\CENIRRIEE
typica 3% f‘Y}’i‘&o 4 ' n%l ) ct‘f{ A Sathilie

m&%l I?q?l(?el 2@ 10 determined:for cells over a

uﬁ- volgrpge wil CQAﬁ,ﬁ yalts and a pgriod .at

QrmatcR i% t g A Qulistic cuolle Bnsisting SfAVdhier 1] . \When
mlt“t“ﬁlgtﬁga%%de i )| :

¥ Itsrewﬁ llmigle andja Mr@mmwur rent

a1t5 IF?Jf@‘Fsr] a .
S ..,...‘ ] Rt Qgt with an ,
gsaaanlzunermﬁ&lmofioasﬁ@msn whi ch

t he posi tto\iermehe@ﬂrQJ@é’ Gh;&rh Gomp@ ﬂtcefoo&dabmtofm@@o ohms both val ues

"5y TREVE TP T ) S Bt et o5
The same &l voltagd of 08% GEHRL Ater AXTE m’éogtt@ 6gen and as Sfored at

25[ err] CdﬂMrgal’at |1moeﬁmadt mmetﬂamlle 4 A cathode d@ﬂﬁhednﬂmpmnnthem- e ycyclic
aromatic ‘@W

formn

solid- %}tep‘rog’q,

el ect r odesilysgi

a SR
%Lﬂn B

[err] Ohmasalsfpter'Eﬂlmat;ofDOfDS"e()Q@ﬂﬁfb@,-
leg‘ﬂ_ﬁ pighing épgm'l‘hu

Gbeyta 52 mmaéwﬂuerrsrmmee capabl e of
are such that when

e. i’ cathode  comy a.
B0 ke, ptiok o Mm ess then
25(’ Calises a)rcﬁgcudh ﬁ&hecsptc{ﬁemsismmbﬂ megative
et the etmﬂ1 gid gesjstanc| Rackes 45 cnferr]
cally with

3.50 ¢ %ﬁ D& 'bém tm, B B spapiisilyr fliyhargs, mig
i ons OEQ(t Q,baﬁled [ fednd |sinhes DA Bgrifpl WRGE Mhin Ghcrda®RSt 2. 3 volts at hal ogen

with tr arrslnserhamfng eh e@!vmon@?llt endqdhgandd0 37 [Aerato® fpclamed ik anp ope obtlA@tic .
devi ce has BY %I% H@M‘“&lﬁ%if 1419 t’e by H?"é“laa‘if’grhaﬁf‘%u ected life
T@m&ﬁe ey g Shasa! S@l IAdcdm £ui

of at k@

pr oduct I@agzsgxe;rﬁ mﬂﬁucﬂ celisl aftef Gttty
and is pedayestotage thed jspnayemge fifec ph
hal ogen. 30 a wi de tenperature rig
period e.qg.

VHAT WE CL
per f or manc

usi ng either

AIM |S: -

gk ah{ﬂ%équvs the
i36) | caiman tb@d wheo pekldh adcell Gfivisgad d r eact i on

i emegneivmy #edst or  frany years ove25OF the .
nge. In designing-for very long storage

10 years cell thi cknes IS increased to:accomodate in-

95 creasedi sel f discharge Siml ar

eis 1. A plastic cathode consisting of *a m x- obtai ned when

P2VP. f-err] ture of

odine and a charge transfer conplex




35 P2VQ . [err] of an iodine el ectron
accept 6br conponent and It wll

organi ¢ el ectron donor conponent selected materials
advantage with from the group consisting of poly- ﬂ m@mmﬁmmﬂmes of
other netals that are reactive wth quinoline and ¢ Z2-vI nwlpyrrdi ne,
the m x- - i40di ne, for exanple silver ofssgpgnesi. To ture containingg
between 2 a
of iodine for eadh:lralmmoofthcnmd@gtdme addiiesl hodrs ]gh@:‘t the @n&2&§charge digons.

50% 2. A cathof “&ortn e'n“" 0%6
inferr] of P2VP.pLs rfri‘ﬁ.ig‘im 93‘2% zasmo s C
form a cell & Oshp."Thick. nt act vvrth for 19&9. @mﬂammwagfhe silveh ~

cat hode was effected usin ;r rc?@‘!}1 db%mﬂbmmﬁdqdecgga

1 con- 45 cathode cof¥8&tort had a mmﬁn% I-,;é._
of iodinefore a vol + e 0- vingd Sthcked O
nitrogen. of di sg{% ho-gnr = iﬁ%&, zz[ elzxm]:dd)oftmgnwhi anod} . PWPcatSlItode '
as clained in ¢l mumanduhmmmhME dedna F2H9S ﬁ%’ x

in the proporifo ed éﬂ&rcﬂb q |°t1q- mpﬁé Eﬁ% ;gﬁaﬁ& ajs
the sane cur- ' tREadt GEHE: %‘ﬁ sdfged\redcurrént alensT

vol tage dropped szzeaogﬁﬁ Ol traltiS 6 K artgfe@ﬂsrilat'mhfeai ﬂmtéo hcumposr tion
200 hours The si dllyek6x105delfam® . seck® and the valuer e £l

i odi ne initialfy :\/%&%5% Eﬁ‘g @Ee Frar ﬁiﬁB

reduction in the

may be used, eg. t i
screen or el e r ;}r.‘“;v‘; THIIC

> §
specific resi stam)eounﬁ 1g| ne FOm s Nt er s solid @an_sqrgransfer&om .ihsvin'g an
increases cells hawing exﬁnp@ral %8Tonlyl 045 cc@RO d ciectricah s““"imdeﬁ'ﬁﬁt geimy &m,
cI ai med in any os0 @mxn:ye @, 17 Fthschﬁgea aAhQGE o ‘Lﬂl S Yl %ﬁ;ﬂs 1

to 4 when useéf"r gg eﬁ W°1ﬁaﬂi/i° I a%ariglogenawitli agsfer| off elecths &)
si | ver anode. %\mn s & electmle, rsru]il el@“‘olw gwadmas

clained in any o c‘(’éls"gﬂe

aéb@n mct@vﬁh'i@ée&o— 80

clains 1 to 4 mhetnmxma:apeceeﬂtamhem yayeelraytserstdpr an rage Irfe of
841 rragnesruﬁ?aﬁ on"g“”:f:‘gg?;;:ée'&g mwygmngo:ﬁ 125

1,358, 999 ckness 1s increased to accommodate in- Aopl 8CL te to the o
anode where addi érkaedoskl izdage. Sitldir fett@msees di g

electrolyte i % Wagmama iR R PanED M -ture of Hodfd Rhd a&tmgecmh m& um
cells, only a Bu resul ti ngﬁhf rom _thi mfacmdmlemounccenmsommeﬁm rd

of the theoreti cgﬁeﬂ f@g{g@% > %Eafﬁ Wﬁg&%@n‘gmﬁm&jyﬁﬁ 100

rel ation-  capachdofesiof oft@Pkidif hat BreS ne Sind Lpolys2- the mix-
is the result 481‘ iotling fomedample tsijw eﬁ)ﬁr mltlar@eshmt\?br i@ f gsﬁmntztm gi50inblegles
silver i odi de 8! afs. L fefe stiver e for ea at°m°ytt@8ee srnga
loss of physi cal%&ﬁ@mﬂ%ﬁ“%v@%? a@n }&Fﬁ?

resi stance i ncrewsenpes cunromza'raﬂck Coitﬁ:t&ﬁ a mtebg&e avi ng

stacked and t rsﬂlerqa@mdeBms raB Aomhodelardam ipfclaimmdnessi um
anode, P2vP . %e %?r“ %? é X%g m%twsﬁemweﬂqgm{fe@ﬁm & ¥bde
and zirconi um ca @aﬁa £650 QA D4 rrmn;; oﬁéa&&dﬁéhﬂ\éﬁﬁnﬁwhm 110
one-year storagevolage mp@rﬂmppe&wnly w0 labang 0.5 0. tHd propériicns aifi dodinep®@! 1 ﬁ;@uﬁtin

t enper at ur es twé@hon @‘rt‘i BeE ﬂasmet% rrbumthoduma@ml 29¢ grhes in
Wen 75 +75[ m’ 3iin o

omposition
current densrty bt of "xo 7 Kelo. 109t el e nesﬁnx%iﬁ5
the cells have asxlvrerf elefdfes Mht!ESWhmms Othkxt ythd c@hode [ vtk }sald:cuism:ic[eemc]mmi

t he val ue t 897 19 Sleqrrodesomag be efigimup for 1the %%er

cal /nole. Aft g? e ST ﬁ%g(:)% %ﬂw efghin m‘ﬁg‘”ﬁ%’s e, SpeTifi, Fpsistance
negative at 75[ ekt Chavéngt Vi siedr. cisil | a:ibaé/l B@g ansl Al tatddbe ad chieddR ny ne of 120
el ectrical contast P3YR h5bn chode t had- whg0 dtés‘m;e 1011'0 ‘B@h@hmdelxhr &ilt lpviag)

internal |yte,gi gdgggg ePacfto apseof about

16, 000 OhnB (DOt Bad/B4o0ES idRikat ORisth % a&aﬁgt?éhé’ xmaqma o °§
measur ed at thrsdasanmm@thude)n aTh@esHﬂerEofcMII maBesAMCHPde0 corrponent a - 125

hal ogen and as 20 stored at 25[err]C shows an internal inpedance donor
conponent a pol ycyclic aromatic sub- of about 11,000 ohns, having increased
from stance capable of formng with the hal ogen 85 150 ohns initially.

a solid charge transfer conplex having an electrical resistivity less than_;
[err] ohm.cm Thus for exanple, a cell only 4.45 cnX said negative w_«;g_ -
el ectrode being a nmetal cap- 3.50 cnX0.93 cm to be discharged at 30 abI e

of reactrng chemcally wrth |ons of the 25 [err] with a voltage of at

o, I Y S Y




37[err]C for use in a prosthetic device has a electrode, and said
electrolyte being a | ayer projected life of at |east 10 years. Even after
of 3wlid material that—inc i ods of storage, cells
canfBe operated of said reaction and is pernmeabl e to Tons—at—i cr oanper e
dravns for many years.over of.the hal ogen.. ature range.

I n designing for very | ong stor a.ge per| od, gm’mmmu;[mﬂgm thickness is
i ncreased to accommodate in- T W CLAINT (RSTE

95 creaded self dque Simlar perfé?%%ﬁce is 1. A plastlc cat hode

g?n;sgzlthgg Q@b %%%e gumgz%%lgx QE:%VP erbeJ %refer- ture

of an i odi with Rfefhite 10 eptor conponent -and be recognlzed that the
new tat hode 8. Anca mdanetdemt dppliantyrat erl al s can be

d to *adkA herelg WH@“&F% Teﬁﬂgy,w o IRRANGES &1 - 100
;rslgdetso‘g; Ob) e%@i@iﬁ &i;y;&ﬁmfﬁﬁﬁl :Jée it O Ianggeﬁ@d P
pol y-2

Nyl substhin ds hereltbefore idesciba®, for ex eI‘oBks|Gb&ft, or magnesium To
ture cont Wgh Wbﬁﬁm?b 'E : a sintered
si | ver Pk 38 B ) a1y b L PO BB 1 5/ 2730, 020"

(about /%5’““““3“ %{Wﬁ%& m% P%%’ A Spse e por ous) was
filled with . ishod by TF T opi aym %rmi(% wéen %oné nol ecul es of

iodine 105 to form a cell 0.026" thick. Contact with for each atom of
nitrogen. the cathode was effected using a zirconium 3. A cathode as
claimed in claiml con- 45 cathode collector. The cell had an open

taining 6 nol ecul es of iodine for each atomcircuit voltage of 0.67 volts.
After 170 hours of nitrogen. of discharge at 1450 [err] (at 24[err]V) the
cel | 4. A cathode as clainmed in claim1, where- 110 voltage had dropped -
only to-about 0.52 in the proportions of iodine to nitrogen in volts; on
further discharge at the sanme cur- the cathode material are such that when
ikn 50 rent, the voltage dropped to zero at about use the change in the
cat hode conposition 200 hours. The silver anode in this instance resulting
fromconsunption of iodine initially was a sintered mat of 0.005"x0. 009"

X0. 125" causes a reduction in the specific resistance of 115 silver
needl es weighing 3.7 grams. Oher the cathode until said resistance
reaches a fornms of electrodes may be used, eg. foil, mnimum for the
particul ar discharge rate 55 screen or electroplates, but best perfornmance
enpl oyed, whereafter the specific resistance is obtained from sinters. A
group of 6 again increases. cells : having a silver foil anode and

5. A cathode as clained in any one of 120 a P2VP . [err] cathode had

when freshly «clains 1 to 4 when used in a cll having prepared, and
average life of 987 a silver anode. 60 hours when discharged at 10
[err] 6. A cathode as clained in any one of and 25[err]C, 6 identi cal
cells after thirty (30) clains 1 to 4 when used in a cell having a days
storage had an average |life of 841 nmagnesi um anode.

125 5 1, 358999 _

5 7. Acathode as clainmed in claim1 pre- substantially as herein described
with refer- pared substantially as herei nbefore described ence to Fig. 1 of

t he acconpanying drawings. with reference to Exanple I. 8. A cathode as
claimed in claim 1 pre- Agents for the Applicants: 5 pared
substantially as herei nbefore descri bed STANLEY, POPPLEVELL, FRANCIS & with
reference to Exanple I1. RGSS, 9. A cathode
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