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the ‘appl i Aa:ln'tatldﬁleleaaénd dasaesr egtsenba\ekmﬂshmeﬁioﬁ&(mw iR Bhsisyention, it
appears t Awmati¢ phosphonicanid dibklidesadt:benzenesphosiihini tielslorize bosling byincasseoher ent | y
hi gh acti Oﬁ’ma&? ’E%?@Piﬁ’?”ﬁ‘f aqigdipalides; e@r benzenes thiopkasphmmyltichipridd {bailing paittcl@arG e
filmon,the anode surface. Any protectlve filmon the anode surface nust
not be formed to such an excgsstirat—a targg i ncrease in anode pol arization
resul ts. @wlicsulfor®sie. ga.bhlﬁolmyMHm-ﬁs—GhQ-F-cuﬁ-eSde(ntehlns point227€1 methyisiliothne

t hi onyl

sul furyl - I('DF' ingpoint il Q) sp orous oxychl.ori de
brom de %E mc ﬁf (f ltnﬁ%&sqﬁ su E:F@. dra \g;ﬂf%’%ﬂé& b da orﬁ:rg{a amd

30 that the active cathode material nust never di rectly contact the anode @

Usef ul orga I-a‘ﬁg& Uﬁlé‘nde(u o ¢y, el

cl asses osatcﬁfqaouadmycn& d.d.ak disthioptahe Raquid ,rahdel BB 100¢@)] B-hethyil2-
(liquid ran exas&ﬂ@p@( Iti epw]!t)1591°é?t raal kyl silicates: t et r anet hyl '
sili.cat e R ‘b‘l’q'q %E:Hh ¢ i z) r;'fa"N QWS? g' P°"é 3§°C 1Aimmlonet hane,

CH3 N@ cc f %g él %dfldg (Ilguid aaqgg {3‘°£:g

[err] (I lswu ﬁkemw&e un rafed | Kidr c|| @Lmanw.s&azgie (e 19b m1de |

[err] (i qui chethgipgeole &ﬁnllﬂ@ pbmt [1347(})) 2 hﬁﬂﬂw&ﬁﬂe (lﬁnlgg point 144°C) furan (liquid
N- met hy%p srér@!‘ 65l°e?r1r qui d range -t1h6 5 ltglrr ( Tet raal :cur eas:
e.g., t#t Aoty y°"V°° % grgb lic
AR g g ggﬂgwfﬁa r%fwz G 8 Tl ey Bl o o 8 ealing
Or t hoest eDﬁlkyl@ultbxldeiébm mhtfmfemrmtramgehemrt]ném)l ing point [err]).
Lactones Diglky) syifatesr .g.-dimethyteu) it tdlrambe-ne7 eent}qscraxw d range -42 to 206

'- Di afokRiplk 8\"6 &tge§"“°éh‘/ f'tedP‘h‘tflﬂ rr] (liquid range 2 to

9000) gﬁ ulfi £ i d,r ange

248 to 24 2 Egﬁﬁg‘ etgﬂﬁe ’chl ’E %Aqutl:)d['r%a.f{'](lhb%pio Ane &hgmd
[err]). Pol yehRs Sbow; Ghe prlfeilred %&%lv@ntg - Rﬁﬁoﬁ&?ﬁ%’%“ haRRydrbtuAl € 3laR0I8%; 3-
- 113. 2 3Bompewid-oaaslidod3 bropyiepe I ¢artiunate; FRaReadone | doffolark; ethyiihd Loiiedl suyfied;i C

et her s edlgiethvt%tﬁrtea ingchendoylrchlvridd. Of) t!uedretfemgeosof‘yﬁnts,ah q lpgst 4 m_t_roeand&mxa}huﬂwi-

oljcgge t{9n oxk ¢hlaridengimethyl pRd-eth glyqq srothey @ unere
r ange 5 7c e f%d ! ﬁ% He r?%s ' ﬁ‘ ’iﬁp Qd@i‘%}ﬁ] 'ﬁ'géﬂsd’é‘g espgclalmbaéuﬁ %ypermn
erally c

|
| ori cee ? d’n@éﬁ}ﬁa ridifar Sé ﬁ\'ﬁéﬁ(é mbaR ¥hdlPciade alumindrh,] tR&AIKBI D€

- 24 to [ ealkdh)e eahhomm‘als and @lidys 1of @lkatie| rdetélfilor dikdline @arth. metbie withinects dihéoangl other
chloride ("P"IalﬁuTh!! teemh '°?14”§"€P§$ ;gﬂgrﬁ]%én %?;r@m%!ﬁed cidioe i 'ow.rg:dae ‘:'"fg;:gemtmmlrg?s
_e.g. benz "HuEwm N

t hi OphOﬁp r er edbﬁw ggf “alggre rLe alkgh rB%tﬁlsﬁgc Y;]I'HI e %:osphon aasucmand aléalme

(boiling poi rm t £|bFe}er|%B &nmhenwﬁlse@cﬁd theNgticuRr Gxyhabidd fopl APGricdi®T deli in
(el ting pobméncg 2616)this invettionl ope bliauldoat® donsider ithregstaidlinnof- t[uepal‘]ht)uJar Akvhyilde in the

sul foni c @resedcehaﬂ ihel @ther gelycom terppgragegiat whighi 1he el issxpacted to
[err]). 501%§ T““Eﬁ? 8635&7!"12 qud’eﬁa'ﬁ?ta‘éé"a‘ iljybe s‘a‘@%f'w\‘g ‘?58?‘?2‘%1%???‘5 i
i0a

range - ﬁfOFIJIaIt isAEGEN o Qﬁ&ﬂtﬂ%le(:’!rélﬂh‘h&uﬁcﬁnﬂﬁe vi8Bul & oRVeFtlidinto a gel, a
pr opi ony| genlig @gend euchlak eptiodalrsaibgMay ¥ladted. 800C) . Sat urated heterocyclics:
e.g., tetrahybe &lihwinprarapl¢d prglillustrativegd the Brepent [ievention; ar@- afemhyintezded in any
oxasol i goMemenwibeilimiatystireferr]). Dialkyl sulfanmic acid halides: e.g.

di met hyl gulf.30v! chloride (boiling point [err], 16 m). 20 Al kyl

hal osul f onat egurea. iga plofdthiditags M. ahesdﬂkﬁeqaﬁfcans(dbwr.bémgempru1 [err]).

Unsat ur at ed heterocyclic carboxylic acid halides: e.g., 2-furoyl chl or| de
(}i qui dgy BAEEIe12 to 1 730C Fi ve- rrenbered unsaturat ed heterocr%cl | cs

3:5-di met F%‘Hx‘?ﬂ‘é ‘@°Eso ?'5 W ddi?f'ﬂie I%ow ﬁ PP o8N :L
Dbt [or e b Sl e el i s T ot o Tl
g electrolyte solution of LIAICI, {1.63 molar Al) in SO,Cl, or SOC),. Each cell was discharged-across a 20-

' s ohm load and the plot of voltage versus time for each cell is shown in Figure 1. As evident from the data
shown in Figure 1, the cells employing the cathode collectors with the metal oxide kaolin (Al,0; - 28i0,)




r'ange' -85.65 to [err]). 25 Esters and/or. halides of dibasic carboxylic
acids:..e.g., ethyl oxalyl chloride (boiling.point [err]). M xed alkyl

sul f-gni c- aci d hal i des arid car boxyl | g i des: e.g., chlorosulfonyl
acet yT"‘ chloride (boiling point 9800 a . Dial kyl sul foxides: e.g. -
di met hyl snrrf?m@idcs@n(ﬁwqmbeﬂvrahgeﬁhqealla BF'BIOY'EG thp cathpgegoigstors withaut the: mealgmde
di rrethyISLhaf’é{‘fe (liquid range -31.75 to [err]). 30 Dialkyl sulfites: e.g.
dimethylsulfite (boiling point [err]). fAgkyhene sulfites: e.g., ethylene
glycol suylfite (ligsisdmprnge - 11 C&hdcRichbiektor HaI ogenat ed aligaigesthod. J.

net hyl ene chl qui d
range -99.5 to 120.4C]. O tRE é:lﬁtﬁ’e’eb'a‘é'ﬁé5ﬁr‘éa°er'+‘%'az cosol verii®Clar e

ni trobenzene; tetrahygrofura Qly met hyl azol i done;
propyl eng car bonat e; g butyrgﬁgaétjzeta%ﬁgh'gé‘ul ?"éﬁ% zs’??’nyl ene gfsy% sulfite;
di met hyl sulfite and benzoyl aa%loembdmac@ﬁs%l'reﬂqwef erred cosaoyepts, the
best are nitrobenzene; 3-net 2-oxazol i done; benzoyl chloride; dinmethyl

sulfite and ethyl ene 8 ycol Qg%FFF’@“B'é‘E!‘a’d?éTFWEV are more ci@fcal Iy inert.
to batte;syﬁﬁ[mgﬂqgup?,ya&gﬂme%ygeggg liquid ranges, and especially because-
I'gh

they permt ICI ent utilirzation of the cathode materials. 40
Usef ul anchlemplaiZerl als are generally consunmable netals and include
al um num t heE@MOéqu' hutan| oglls ‘ﬁ?fRaMSFfeﬂetacmﬁom Q027 gramof lihipe Ufodalakfatw

metal s of Sallectoran ' 'ﬁatﬁ’e PRAIRr BCARACt Y a'l‘%"‘h
T o h R (L e R G B e

mxtures tﬁE&d rsreeuw,ons such as hi 'um magnesi um and ermeta
corrpounds such as | ithium nonoal um de The preferred anode materials are

the alkali metals such lithium od| umTABEE $ot assi um, t'ﬁlnd al kali ne 45 earth
metal s Sfch as CE&FE‘,H@ In &he @a E q _%;f?l’iboﬂld’rent f °‘§°"T'§6’PM‘?9 the .
particul ar ox I wth this :

i nvention one should al so consé®er theiskabil3¢% of theopsséhTul ar
oxyhalide in the presence of the other cell conponents and operating
tenper at®res -at whi éh the cel F¥%s expedf®d t o?Pkrform GABRcBh oxyhali de

shoul d be selected fhat wl|l pg%stabl e1|,‘5 the"p}gesence 0 ot her cell 50

conponents. In addition, if it I's desired to render the e?ectrolyte

sol ution nore viscods or conves% it intieé%a.gel— a gelliogsagent such as
col |l oi d&¥ sili ca ma be added The fol |l ow n exa Ies are | I Iustratl ve of
the pr esengmbgrvasofz se aﬁ& % qugt H?‘@ﬁé@ﬁ.lﬁ e re t 8 0

t her eof 9%&" et | ot 3Tt cofthot WO batiie Jﬁ%iﬁﬂmm A“u;e‘JJ >
cells deseﬁd dafiddé BolleXtoNdtbbed 1o Eera g w.ﬂQﬂ@ﬂU@eMﬁl LiiSes\WeHiIE the Al,O,-
const.r ued eohtainipy cathotly callzoter célls gpedared aﬁovaz Bivbiks forse@m@days. a car bonaceous

cat hode col |l ector nmade of the ingredients shown in Table 1; a nonwoven -
glass fiber nmat separator disposed between the anode and the cathode
collector; and 12 cnB of a liquid cathode- electrolyte solution of [err]

~(1.63 m@ar Al) in [err] or [err]. Each cell was.discharged across a 20- 65

s e st et e e i+ s

. pol ytetrafluoroethyl ene.. Exanple 2

ohm | oad and the plot of voltage versus tine for each cell is shown in
Figure 1. As evident fromthe data shown in Figure 1, the cell s enploying
the cathode collectors with the netal oxide kaolin [err] 0021 427
performad significantly better than the cel |'s enpl oyi ng the cathode
collectors without the netal oxide kaolin. TABLE 1 5 “Cell sanple
Cat hode col | ector Li quid cathode 1 85% Car bon bl ack+ 1
5% [err] [err] 2 85% Car bon bl ack+ 1 5% [err] _

[err] 1Q 3 85% Car bon bl ack+ 1 5% Tefl on [err] 4

85% Car bon bl ack+ 1 5% Tefl on [err] 15 * Trademark for

&0
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Each of four button cells were constructed enploying 0.0279 gramof lithiu
anode *a cat hode coll ector as shown in Table 2; a nonwoven gl ass fiber nat
sepay ator in contact with the lithium anode 20 and a cathode-el ectrol yte
cof =M [err] in [err] .The lithium angogzaf 2Z%ch cell was coated with a
vinyl polyner filmas disclosed in U S.tdsggnt 3,993,501, said disclosure
inthis patent is incorporated herein by reCersamples - TABLE 2 25

Cat hode Col | ect or C}a'rhod'e—e-l-ech-vl-y'r-e—wﬂ—s-a-rmr-e——(%r bon bl ack

Tef | on A1203 159
0. 150 [ersr] 30 Time (davglm3 Voltage {voits} 5 gtage (voits) 150ﬁoltage (v%%{

0.160 [err] 3 1 75% 29 1 5% 49% .~ 28160 [err] 4
85% 15% . 0.150 [err] 35 Each cell was tested-

acr oss awcontl nuous 1 30- ki | ohm #R8gr ound | oa®8wi t h 300- ohf®l oad pul ses at
interval s of 2 secondsgper day fgrg 5 days a k. The pul se,vol tage
readi ngs taken at vari ous time periods for each cell are shown in Table 3.
The control cell (sanp?e 4) that 2died not contaxa any [err] Rm25the cathode .
coll ector dropped to zero volt when tested with the 300-ohm | oad pul ses
whil e th¥ A1203- 40 cohtaining cdthode coll ect®? cells operiPed above 2.5
volts for several day§3 46 50 5548 65 6 0024 427 TABLE 3gCell sanples 1

2 ' 3 T| me (days) Vol tage (vol ts) Vol t age
(vol ts) 2 Vol t age (v015 s) 1 1.6 2.9 16 218 '
2.8 2 2.8 2.8

2.6 2.?9 2 o397 14 2. 45?1

2.2 2. 254 15 1.0 9 13 - 2. 149

2.0 2.01 3 1.9 _ 2.0 :

1.8 15 2 - 1.% 0.8 1.6 12 1..40.80 19

1.2 1. 1.1 21 1

13 1 1285 0.9 26 1.2 0. s

1.2 0.5 28 0.6 0.9 08 1 85

0.8 30 =0 0.6 3 0.9 0.5 30 37

0.7 1.y 07 0.5 Exanpl@ 3 Each cel95in three .
addi ti onal Ex% Iots was constructed as in Exanple 2 using 0.0279 gram of

35 lithium an%ﬁﬁv ceft it MrbP SR1itoRs| BF IR was corldited B ihaRbAnIE 2 Rind VDY Parf bR S S

fiber sepanmtranbde; @Qaihodd coedtbr dsisown InTabk) 428 dBwovaA @lass fibed 46pafilid? idéontact
cat hode el it the|ligtiven efiodé; duid [ac). t45 dmit of e cathodetetechvolgtelof 1MtLIAICH®I Sﬂzéd Eeth deliote

cel | s. TABopsistediof three cells. . Cat hode
collector Cell sanple ot Carbon bl ack,g g4Tef!on [err] - '
40 ' ' Cathode collector
Cell sample lot Carbon black Teflon Al,0,*
_ 1 - 85% 15% —
45 2 - 75% . 15% 10%
3 70% - 15% 15%
* 99.9% pure AlLO,.

Each cell in the cell lots was continuously discharged across a 150-kilohm load background with
either a 300-ohm, 60-ohm, or 1-kilohm pulse load for two seconds per day for five days a week. The
pulse voltage vs. time data obtained are shown on Table 5. As evidenced from the data, the presence of
the Al,Q, increased the pulse-carrying capabilities of the cells, except for the unexplained performance
55 of test sample lot 2 (10% AL QO,) on the 1-kilohm pulse test.
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1o 85% . 15% 45 2
75% 15% 10% 3 - 70% 15% 1 59

99. 9% pure [err] 50 Each cell in t®@®2ZEI4270ts was continuously di scharged
acrosS a 1 50-kilohm | oad background. ei ther a 300-ohm 60-ohm or 1

- kil ohm pul se | oad for two seconds dg%e{,é;‘gg,o{sor five days a week. The pul se
vol t age vs. ye-da al-ned Jata Q ev-gdenced om t he
data, the presence of thé ‘eh@u'%creasedomhe?pl&kse carﬁq»‘omgP@qu)abl lities

of theScells, except f ai ned t ce, 55 t% nmpl e | ot
2 ( 10%[err])_on the t1k| I'& ﬁg‘l%e“?est L°"10 2 4&‘?‘%TABLE 5

tCel lt ?ani ItOI e |1ahs(ddysKi bahim pall Seceit1 8802 ob Puksrz cens céfz oban Ful tsg 5L t
es vol t s p——--—tost-{vwoltsy——o . tost {(woltsylot—tlogtR2—lo o]
1 Lot?’2 Lot 3 (ot 12Q_00t22q_ot3285T| PO d@yB5) @dS 0.68| 140 C8i30 1 Cel | 2

Cell 2 Cell 2 Cell | 0 2. 3. 20

3.35 1.90 2. 9?5 2. 5§ sge % (1;%5‘0 3"9%’ 3339 260, 83}”5 ! qg‘ 1. 90

2.90 2.60 '0.55 ¢ 1. 4Q75 1335@ 6 3.30 20?)5 2%00029% 3@552 GQ&S 2195 2 90

0.55 151.45 1.45 10 2.95 2.75 3.30 2.00 2.85 2.95 0.60 1.30

- 15 2.95 2120 3855 27 53.302 290 2_.2@5 @.950 0.60 1(3.30 1.40 20

22 - 2.75 2. 1. 60 . i 0.50 28
) 5 30 1 51 %%51 3 40 3 25 5%?5 %3% 2.85 _0.60 2:1f0 15|_%

2.50

- 25 3 1.702 - 2782.10- 280 —- 120120 —~ —- o050 - 38
1.7 - 2,10 - - - - - -30 41 1.95 -

2.05 . - -28 1269 — 2300 — -—ﬂ5 — 1790 — —1.90 -

- 1.20 - - - _49 .80 __ - - - - _ - -35
56 . 1es 31 Tprgg T 22k 155 (210 - ! 1.75
- 1.50 36 - 170 -— 2.10 —_—- - 1900 — -— 64~ ~1.80
- 1.25 - - Exanple 4 Six cells were

construct ed usi ng®o. 027§5gr amm of 2110t hi UTn vari ous contentrati ons of [err]
in [erg] along %Lh t hg ggt her_ cogpgnents shown iygTable 6._Each_.cell was
cont.i nuousl y di scharged: 45 across a 150- ki | ohm | oad background with a
1-ki |l ohm pul se | é8d t esi90f or— wo1®econds du ng12ari ows ti+e pertods. The
data observed showed that the presence of netal oxide A1203 inproved the
pul-se yol tages af®the 188w amu 129f el actroTyte Tevel T that wer® previously
bel ow that obserygd wi 4fgst he 1. S)ggoncentrationg,gsThus.. greater_variation
in electrolyte concentrations can be permtted in the presence of t he metal
oxi de catal yst w2 hout 1j78opa+di zi1Bg puse pefforsance—50 —  —
TABLE Cat hode nj x El e%t rolyte Cell sarrpl e Carbon (9) Teflon (%
[err] conc. rTJ( = 125 - —0.045 T — 15%
Exampie 41. 0 2 - 0. 045 15% 1.3
3= _ P_gsls; were construcj_asi%smg 00279 gram of lithium, vanous‘;;:ogcentratlons of LIAICI, in
: 'SO,CI, along with the other ¢Omponents shown in Table 6. Each cell was continuously dlscharged
across a 150-kilohm load background with a 1-kilohm pulse load test for two seconds during various
time periods. The data observed showed that the presence of metal oxide Al,O; improved the pulse
voltages at the 1.0M and 1.3M slectrolyte levels that were previously below that observed with the
1.5M concentrations. Thus, greater variation in electrolyte concentrations can be permitted in the
presence of the metali oxide catalyst without jeopardizing pulse performance.

45

50 ' _ TABLE 6
: Cathode mix :
: - Electrolyte -
Cell sample Carbon (g) Teflon (%) ALO, (%) conc. (M)

55 ' 1 .0.045 15% — 1.0

2 0.045 15% — 1.3

3 0.045° 15% - — 15 :
60 _ .

4 0.045 - 15% 15% - 1.0

5 0.047 15% 15% 1.3 7

0047 = 15%  15% 1.5




60 4 0. 045 15% 15% 1.0 5

0. 047 15% 15% 1.3 65 6

0. 047 ' 15% 15% 1.5 0021 427 Exanple 5 Several
lotd of three cells were construct Q&1 &R%A |ithi um anode, a

cat hode- eixe@pied yte of 1 M[err] in [err] and a cathode collector of O. 65 g
carbon and 18eyseat dambf thedel aelis wbra cgm::tbd)min;\g ] hﬂmuoaarh:deiea atiodeelectrohaé sO1M

cont ai ned-' 1Bl Pz "'Ea‘!:ﬁatb@lel etPaM 'E?El%“ )
27 vol 'E{i S gé% 3%%‘! ?ﬁpﬁ" %%W Ba b1t
of 3 ce Is are shown | ab est ot W|t out err

Test ot with [err] 10 WABLETe hours Watt hrs per cubic
Anper e hours Wat t hrsTﬁféiOtwmuéAb@ad (AhTEStlotW'thAlﬁ,%ntl rreter
(W‘/[e%]) (Ah)A re hourscemV\Irr‘ﬁ‘]ti'nresr rrArB’q‘_fre ours Watt hrs ic
8' gfl ?g centnmete t ;ﬁﬁmhm: centnmete V@?cm’)
0.92 - 35 ohms 1 23 0.68 03389 500 ohms.186 1 27 0.72

0.98 1.28

99 20 The dat.a show t hat e
cat al y<f addl 8% prodde®Y cell's thanﬁad a substa?ﬁ'l ally hi ghe?ggut put on
hi gh drai n 2zoHihisi ons. E&xanple 6 25 gg2 Several cquas were prodygegd using a
l'i t hi um anode, a cathode-electrolyte of 1 MLiAICI in [err] and a cathode
col l'ector &CO0@mMson and-Z%kf| on. Sone0&B t he Qel | s 128d 10% by we®.8%t ni ckel

de &8ded t hod N d
\C/))alrl ;us I o Jhc') 33,:} o {r‘\ &gaéaqgly ng{gpe;aod:qp ?eéf)g'f'{ e% asugsf%'gﬁag’e'gghae,ié"q%‘{hc’aent
from'the a t he great est inprovement was observed at the higher current

drains. :ﬁaarﬂmtsﬁE 8 Test cell w thout N O (voltage) Test cell with NNO

erai cel producggd u a lith e, a cathoderglectrolytgofsd\ LiAl |
( VO' t agé) %gﬁhode Vég?of car c_g SI eflon. o the c l]s'l?a 10% bny) hH\?ckel S%G‘ %?52 35
agng cathode r. The ere disch g ss vatious loads and t ages obs N e
ed in Tabl evide the data’ t test improvement was obi ed at the :n’t
cdrrént drains. 3. 15 Claims 1. A nonaqueous

eI ect rd&hem cal cell conpri 5| ng an act | ve metal anode, an ionically
conductive 45 cat.hode eIe troI sol ai ni n te dissolved in
a liquid oxyhal i de active ESéf*H g"”‘dﬂﬁﬁ"ati‘gﬁ ﬁﬁtﬁﬂ'l"%gﬁf'@?‘mﬂtﬂ?ar acterized
in that the cathodepggal | ecit @k | S1RsdROr OYses al DPHRCEOYG sdeat higpiecol | ect or
cont ai B¥ng at | east—ere—+et-al—ox-do—=2—Fhe—-horaguesys—eell—oat—elai m |
wherein the netal oxi®%e in3the caBfode cHBPect &*8rangdd fromabout 1 to
about 30 percent by i ght ,based t he i ght t he.,car bonageous nateri al
in the 50 cathode col'l ect or 4%8 Tg‘ no'na%ﬁeous 3g‘Ie‘ﬁl %cl aim 5‘% or 2 wherein
the mewal oxide is sg)ectedd rom ble gropp cony. o8| ngsqfs al ughpum oxi de,
kaol i n and nickel oxide. 4. The nonaqueous cell of any one of clains 1 to 3
wher ei n tg&&imsat hode- el ect r ol yte contains at I east one liquid oxyhal i de

e e 0 bt OTA RS AL EB BRSEhI Lo Lorbls Rl th oE Rl Spockd iy EGEM
55_phosphgiads el&Iehik Sbil ’cotfll e ok s%n& R S
tribrom dathadsl coiRlcrini ¢HaYaRYifdd Kal’ﬂhdletharldthﬂﬁercelld&toﬁ' adgvedle da&ma e&ﬁht aﬁhd‘daom
t he grOUWOMMlcsrttalnggeﬂeést o metp! ogideli um calciu pot assi um and al um num

5. The no a clgﬁ\é Fera et I? getor rangesfrom :

A
cat hod @0 q f ngggx;ggn?eé?eﬁggéﬁvefgﬁb %sgﬂlog % §v8|gvteﬁf {Wg gﬁ"%ﬁm’g matenal in the

cosol vent. The néhaqddd@s BANSCHARMUS of 8| Whebdin Y meaEoxde iG'salefEd 1ro.tnom5 group
wher ei n tchmssmb ot Buridumd ogiderkbalin asdihitkebdxide. Lewl s
_ 4. The nonaqueous cell of any one of claims 1 to 3 wherein the cathode-electrolyte contains at
least one liquid oxyhalide selected from the group consisting of thionyl chloride. suifuryl chioride,
55 phosphorous oxychloride, thionyl bromide, chronyl chioride, vanadyl tribromide and selenium
oxychloride and wherein the anode is selected from the group consisting of lithium, sodium, calcium,
potassium and aluminum.
5. The nonaqueous cell of any one of claims 1 to 4 wherein the cathode-electrolyte contains an
inorganic cosolvent or an organic cosolvent.
L 6. The nonagueous cell of any one of claims 1 to § wherein the solute is a complex salt of a Lewis
acid and an inorganic ionizable salt. .
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60 6. The nonaqueous cell of any one of claims 1 to 5 wherein the solute is a complex salt of a Lewis
. acid and an inorganic ionizable salt.
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