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Ten flat type cells were constructed as des- -

cribed in Example II, using the same cell
d on 3Me20x in combination with a -

high cathode utilization obtainable from - high efficiency combination wh

(CF,). cathodes when using an electrolyte

shown in Table 3 and dearly illustrate the

ployed in. each cell is as shown in Table 3.
II except that the cutoff voltage was 1.5 volts
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1 50% 3Me20x- 50% THF Li ASF6 777.6 90.0 2
50% 3Me20x- 50% THF Li AsF[err] 806. 4 93.3 3
50% 3Me[ err]-50% THF Li AsF[err] 813.6 96.8 4
50% 3MEZOR-50% THF LidJerr] 698. 0 80.8 5
25% 3Me2[ er r] X-75% THF ' LiAferr]F 896. 0 103.8 6
50% 3Me20x- 5% Di oxol ane Li AsF[err] _ 702.0 80.0 7
25% 3Me2[ er 75% Di oxol ane Li As[err] -, 630.0 73.0 8
25% 3Me2[ er -.75% DVE Li AsF[err]: ,54. o 6.2 9
50% 3Me2[ er r] x-50% THF - ' Iﬂ@ﬁgr r] 0.0 6 .
0.0 10 50%83Ve2[ err] x- 50%-DEC rTie ~916. 0

25. 0 EXAMPLE. [ V.-

t ai neth‘}§Hz\@ a IrrA/cer drain to a 1.5
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7 25% 3Me2[ err] x- 25% EGS - 50% THF IM.i[err]sF

34.1 8 25% 3Me2[ err] x- 25% EGS - 50% THF IM[err]Cerr] 45.5
9 60% 3Me2[ err] x- 40% Di oxol ane IMLiCl[err]

.50.5 10 60% 3Me2[ err] x- 40% Di oxol ane IMKAsSF[ err]

73 11 30% 3Me2[.err] x- 30% EGS- 40% Di oxol ane 1. 5SMKAsF[ err]

24.1 12 30% 3Me2[ érr] x- 30% EGS- 40% Di oxol ane 0.5MW[ err] sk

27.3 13 60% 3Me2[ err] x-40% m Di-6Xane, IMLiCl[err]

30: 8 147 25% 3I\/92[ err]x- 75% E gég!lgan_e IMi e;r] 4
7 1 15 .R{'\OAQ” _ — : -fﬁrr]Q?

. 80/0 3Me2[ err] x- 20% Di oxoLane TABLE4 IMK] er'r] sk 1.2 17
80% 3Me2[ err] x-20% Di oon ane ' 1M g':t err] 4C thod 16.0 18
30% 3Me2[ err, % | oxol ane 1 athoce 91.4 19

- 20% 3|\/92E)X_ S : .- Merr] RI:I\/LE gﬁolas EfT. (%103 0 EXAMPLE V.
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EXAMPLE V.

Each of' four jelly foll constnmﬁon sealed

- cells, sub C. size, was made using a lithium

10

anode, a polypropylene separator, a (CFx)n

~ cathode made of 80 wt. %, (CF,. »)n Material,
10%, carbon black and 10% “Teflon” bmder '

(“Teflon” is dir Pont’s registered Trade Mark
for polytetraﬂuoroethylene), and an electrolyte

.as shown in Table 5. The. anode, separator
.and cathode were rolled up in a jelly-roll

fashion with the anode on the outside of the
rolled assembly and then inserted in a sub-C

to many

size ° mckel-plated steel cyhndncal cin con-

‘taining the electrolyte. On a ImA/em? con-

tinnous discharge drain to a 1.5 voli cutoff,

“the “discharge capacity and cathode eﬂic:mcy
"were obtained for each cell and are shown

in -Table 5. Again these data illlustrate that

. high cathode utilization can be ‘obtained with

(CF,),l cathodes in nonagueous systems when
using a liquid organic electrolyte based on
3Me20x in conjunction with a_selected low
viscosity cosolvent and a selected metal salt.’
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details thereof, it is not intended that these of the preceding clains
wherein said active 5 details shall be construed as limting the netal
anode is selected fromthe group con- scope of this invention.

si stiMgror—rrnruom potassium sodium cal cium nagnesium and al |l oys

t hereof . . 35 WHAT WE CLAIM I S: - _ 6. A
nonageuous cel | .as claimed in any one 1, A nonaqueous. cell conprising a

hi ghly ‘t he preceding clai ms wherein sai@asese active netal anode, a
solid [€ ) cat hode netal anode is Iithium 5aid cosel vent s tetra- 10
wherein X is ;romo 5t0 1.2, _and a Ilqmgd,sldwydrofuran and. saj.d. condu@tlve&/
solute is OLgaR-6—a-e6++6 ‘ytc basedt—on —rethyt=2=""Serecred from t he

group consisting.of LiCl[err] 40 oxazol |Té§hE 5in conbination with at |east
one LiAsF[err] and [err]. EQ&%@/@M having a viscosity | @ebdd han that

7. A nonaqueous cell_as clai f DRcmmishy| - 2- @tBdeley done, and a.
conductive - of cl ai mVantto 6 wher.eSoitgai d actC%PeCIWe‘ﬁhl-- 15 .- @lute. -, o
anode is |itHhiuny sz VETT ane, 7 A nonague, cell a T
claimed.in claim d/asﬁ]zé’&onduc M\?‘eggs%gl ute i ;2 sel ect ed f%l;fn the 4?{ T
wherein x is- betmeen about 0.-8 and: about group con5|st|ng of [err],

Li AsF[err] and 1. 160 v/o 3Me20x © . 1M LiCIO, 199 KWSW:[GI’I’] 3. A
nonaqueous cell "as ‘WHYBFinclaim 8 A nonaqueous cell as claimed in
claim20 1 or 2 V\hgaey(mmm,d cosoim&m\sﬂss sel acred from ®.0r 7 wherein
said solute is KAsF[mwtquoiangroup consi Stl ng of tetrahydrofuran di oxo-

9. A nonaqueous cel I6 med i'n ﬁll {3}9 50 |y, di et hoxy et hane, .
di met hyl - i soazol e, 4gv;°u Eﬂ) gl aI I y as érel nbefore described with diet hyI
car bonat e, ethyl ene—glyreel—si-iie f-ef-erence—to ally _uuc of—~the

f oregoi ng di oxane and  di net hy] es | I . 1V anﬁsv
25 4. A nona hec grpspnt ‘ mlf“pﬁgmo i) gy Ghéll
wherein said co Therecf, it O&Iﬁhﬁwh&euseiwmcd from
the group corssi Quils shall beQammrdSas Buldnglldlgsmetah odn‘:s ean] and
MM err]F wher ei sope of 1tfis in@wtierch Street, Lives I°‘f htll‘!‘“! ﬁ “‘Fi

sodi um. or potas k. IS, ' i a Sa afyfond1t

for Her Majesty' W%ﬂ%&ﬁ&wbymﬂm @D e dﬂms Iwbwh adczrcuveSpa
1978. Publ i shedadiiye kol kel nt solif {(CES, a@ﬁ@omﬁh«p@m“@u@l

WC2A | AY, fréhn mmsomlﬁae?mﬂé gk LIASF% “and . sa:dpgnectr ofll?::tglots, 40

1, 498, 519 Ol yte
oxazolid combi ith at least one
Cat hode . Di schar G&olvm(tm;a?mg a WW@wahvenw A nonaqueous cell as cla&;ddun any one

Capacity (Ah)- of 3-meth§loxs@lideico a@:\/emducuve of claips \f 13 id active metal 5 17
83.4 40" vi0 THEE 0 SNE] Ly | e i cie | oY il .mﬁ‘dlit‘;s?s OB 45
82.7 40 v/ o THF |6} ME T BVEQER Ik 05 and about 1 i@ of LiCIO, LiAsE, 3@
89.4 1.1, KAsF,.‘

3. A non ueouscellascla:medmclann 8Anonaqueousce11asel:‘aimedincla1m
- 20 1m2wha§nsa1dcosolvmtlsselectedfrom 6or7whermnsa1dsolutelsKAsF, .
: the group consisting of tetrahydrofuran, dioxo- . 9. 'A nonaqueous -cell as claimed in claim 50
lane, dimethoxyethane, dimethyl isoxazole, 1 substantially as herembeﬂore described with
diethyl  carbonate, ethylene. glycol ‘silfite, reference to any one of the " foregmng .

dioxane and dimethyl sulfite. - Examples 111, IV and V
25 4. A nonaqueous.cell as claimed in any one
of the prece?lmg claiins wherein said conduc- ... . .W.P. THOMPSON & CO.,
‘tive solute is- selected from the group comsist- - - Coopers Buildings,
ing of MBF,, MCIO, and MM'F, wherein - 12, Church Street, Lwerpool, L1 3AB
_Mlshtlnmn,sodmmorpotamumandM". CharteredPatentAgents

) Printed for Her Ma; esty’s lta.tionery Office by the Gouner Press, _Lea.mlngton Spa, 1978
R Published by the P%.tent Office, 25 Southampton Buildings, London, wczA 1AY f .
: " which. coples may be obtalned N a




40 v/ o di oxolane 60 v/o 3Me2[err]x Il MLiCerr]

94. 4 40 v/ o di oxol ane Wiile the present invention has been des-
phosphiorus, arseéni ¢ of antinbny. 30 cribedwithTefer cm,c"'tﬁ"”'ﬁﬁ‘ﬁ’?""'""""'
parti cul ar 5. A nonaqueous cell as clainmed in. anE one details thereof,

it is @ao{ intended that these of the preceding 'H,mmmll"m d active
5 dIs shal'l be construed as |imtingalhg, ected -
fromtke/group con- scope of this invention. ' ®si*%sting of

lithiu ogassiu sodi u calciu i um and al | oys thereof . -
35 V\v_iA'In'] V\g é‘l j\l I\II rnC m m ri‘qu’ﬁ§ R AN nen y 8

claimed in any one 1 A nonaqueous ceITABicRrprl sing a highly -of the _
precedi ng cl ai ns wherein i?ehgoact ive active netal anode, & sgl i d (CF[err])

2.510

cathode netal anade.is Lifhi u*\ said caosol \'iﬂm:hd g tetraxgs erei n x | S.
fromO05 to 1.2, arSdlvaxtI [ qw d hycalefeuran ancbasad.é(Aﬁ)onducta%ye Sol ut e ;
organic el ect roI yT uu 3= =~P——selected—Fromthe—group & .
consisting of LiC §<azo| | ie‘ﬁsﬁ‘ conbi #at%ion with a3-4 east o'ne""'
[err] and [err]. coso vent having a viscosity |lower than that 7. A
nonaqueous cel | a$0 oY wIMed0x i n any MRh€I1ef 3- ne2.i8yl - 2- oxazol §2done, ar_l_d a

conductive of cla‘fpﬁé I“ Fo 6 wherein said active metal 15 sol ute.

angde is '1ithium ssardhMeaspl vent 1|“3le|spg<ol anez sz A nonaqugays cell as

cl*ai med in cl ai m 40 afmdismiale conducti ve solute is selected fromthe 45 1

et XS et MBS ERRYS, O 8 UL O ORBTONS S M R

Lis :?ASF[ err] and 1 v/o dioxolane r ] 3. A
nohaqueous cel | _ aimed in
claim20 1 or 2 wherein said cosolvent ‘is.selected from 6 or 7 wherei.n

sald solute i i igF‘%?ﬁth%PPs‘F i n@ Ph%t @r @htimoan _di oxo- 30 9.
Ahonaqueous %&' Y r;;gﬁfnge ﬂ?ﬂf’éﬁ 0 ﬂ% ‘ﬁet hyl
i soxazol e, S 1dam!b&hﬂn1be YruedS ad) GiinRing D¢ O ng: lig oon-

car bonat e, etmne@lﬁe*"s ﬂyle@f sulfite, ref eisdgeé litdun, a;imn,cmrkumxfcaltth,
f oregoi ng di oxgRes Fﬁh%{l sulfite ~ magnesium and ”W |V a¥d V.
25 “%u A nonsamEaE £ i dam Q% %@%AOE%‘E'B;“& ety o
wherei n saji d «uwdoasal anode, a |1.uﬂm§ wst;se&:e_c -ed
fromthe dPou B'nsef%fl‘m“w;m m&& wfI- n] and :
MM err]F, whe M TOUpApOnSifHng @
sodi um or pOt@ﬁ;&bﬂgﬁhFam ity lowér than that | K&&@qpklaﬁg@m& OEJI nt ed
for Her sesh%-@et&hatomd@% aid a vehaf (Blahrrslelto Brm;sx‘b? iaamzﬂge‘ Spa,
1978. PublfPs gy t he Pat ent gflgce %%k Iﬁ}r@ £4 g ENIE pAsoN

ctive solute 45
WC2A | AY, fro %gg up consxst‘xlng of ‘ixc‘i(;: LlAqu and

3 A nonaqueous cell as claimed in claim

8 A nonaqueous cell as claimed in claim

20 1 or 2 wherein said cosolvent is selected from 6 or 7 wherein said solute is KAsF,. .
the group consisting of tetrahydrofuran, dioxo- 9. A nonagueous cell as claimed in claim 50
lane, dimethoxyethane, dimethyl isoxazole, 1 substantially as hereinbefore described with
dxethyl carbonate, ethylene glycol sulfite, reference to any one of the foregoing
dioxane and dimethyl sulfite, Examples III, IV and V.

25 4. A nonaqueous cell as claimed in any one

of the preceding claims wherein said conduc-
tive solute is selected from the group consist-
ing of MBF,, MCIO, and MM’F,; wherein
Mishthmm,sodnnnorpotamumandM' i
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