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Fig. ‘4 is a conparison graph showi ng sustaining tines of the various
batteries at 1 mA after one nonth 55 of excessive discharge and al so
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‘45 Dbattery. Hereinafter, the present invention will be illustrated by way
of non-limtative exanples. Exanple 1 50 Fig. 1 of the acconpanyi ng
drawi hgs illustrates a sectionalgpyy sl ¢k gihe | ithi um secondary battery
enbodyi ng the present invention and in which vanadi um pentoxi de and |ithium
absorbed alloy are used as materials for the positive and negative
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cont ai nygg " Eh g fence numeral 5 represents a

posi tjve erectr e co ctor |n the form of a carbon coating deposited on
the casing 1. Reference nuneral 6 repgpRsents a lithium absorbed alloy in
the formof an 5 alumnumpellet 14.0 mmin dianmeter and wei ghing 125 ny.
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No. 2 identifi edNQ' Nb 16 No. 20, each 20 mm i diameter and P®-nin in thicknessNebrel grepbed. 3

6 35 erfiof these batteM3-wes tébted and the discharg® sustaining tilOw&s measured urliiDthd 4oltage
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16 while N@nnécted to a residiancbboalilof 3 kilo-ohms until’tBe voltage attalNed Zero volt, followdd. by Ahe30
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and t0 ﬁ@u? %Qﬁ‘ liy ¥@bdd dndl thb-battery
Ther eaf §&50 in Whigh Pb-Cd alloy is used.

On the other hand, in the case of the batteries No.1 and No.2, the available electric capacity is very

small. The reason therefor appears not only because the amount of lithium used is small, but also because

s5 lithium used tends to penetrate into aluminum leaving some lithium which does not come from the

aluminum and does not participate in the reaction. The reason that the electric capacity is available in the

batteries No.3 et seqq., appears because the conceniration of addition of the lithium relative to the

aluminum alloy is 4 % which is greater than the amount of the residue lithium. From the foregoing, in the
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sustaining time during which each battery charged to 3.5 volts after 20
cycles of charging and di scharge was allowed to discharge at 1 mA down to
2.5 vol ts was neasur ed. Resul t pp@facla@s a1t ests are shown in Figs. 2 to 4.
As can be understood fromFig. 2 showng the initial 45 discharge
sustaining tine, at the initial discharge, in order to obtain the electric
capaci piratticet tfethd pregpbt intdntiona the Lantouro fof lithituhi fillety shblle bb &t wt%r or hiigherpralativiedalitrer ,  of
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al um rewnated thiaperatire Bashesn @dminad, gveifici®@amplés df WaickPBill abw by/deséribgd. 4 111 ustrat es
the electric capacities exhibited by the batteries No.1 to No.20 after the
d”e/e'p ample@g 15 and di scharge have been repeated subsequent to the
excessive discharge. It appears that the use of the lithiumin a relatively
| ar ge an'ditium seeqndary tbatteriessidentifiqdregpectively b o iBo §. angyR were guepired feaghhed wihight eri es
No. 7 SA@loyes thessame fithiym; absosbed;alioypg imytte patiagy Nof1S i table 11 Howewriymaterighigr egefeofof  t he
bat t erthesealig lidy2 andheynegative qlectradacoligston § isjchosa ps-Rbulatedip Table 2Relont  of | i t hi um
thafl that in the batteries No.7 and No.16 |s enpl oyed exhibits a reduced
di scharge tine. This appears to have resulted fromthe fact that the
reaction of [err] has proceeded to the 20 second-stage reaction et seqq. As
regards the batteries No.1, No.2, No.10 and No. 11, since the anount of
lithiumis relatively small, no electric capacity is available, and as
regards the battery No.20, the deterioration takes place because of the use
of the Pb-Cd alloy. Fromthe foregoing, it can be concluded that the use of
the alum numalloy for the negative el ectrode, the selection of the anpunt
of lithiumto be absorbed to be 8 ww% or |ower, preferably within the range
of 88 25 to 6 W% relative to [err], and the selection of the amount of
| ithium absorbed to be 4 wt% relative to the alumnumall oy are essenti al
in the practice of the present invention. Al so, as can be understood from
Fig. 4, conparison of the batteries No.4 to No.6, the batteries No.13 to 16
and the battery No.19 indicates that the use of the alumnumalloy is
better than the use of pure alum nuyn as evidenced by the batteries No.13 to
No. 15 exhi biting an excellent chargi ng and di scharge 30 cycle
characteristic. Al though not shown, a simlar effect to that exhibited by
the batter| es | n V\:hl ch the aI um num aI I oy |s used have been exh| b| ted by
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‘battéry in connection with the excessive discharge, it is clear that the
| ithium secondary battery according to the present invention is excellent

in respect of the discharge susgpigdega®es®ie, the change in internal 35

resi stance and the discharge sustaining tine after 20 cycles of discharge
and chargi ng, provided that the amount of lithiumused is restricted within
the prescribed range. The excessive Tbk@harge characteristic of the lithium
secondary battery of the present invention at the el evated tenperature has
been exq . _Speciiic exanples of d now be described. 40
Exanpl e g%'@lgt-h-i-um—seccndary 3attcrig§m¢°§'g?“?ti O/%) t—regspecttvety by A~ B C
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0 et LS Bl o Dl o el O] 51
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<0. 12, <0.75 <1.0 <0.04 <0.03 <0.6 Bal ance 10 Note: The
conposi t i @ach arbragierisfindfesch of theed batieried A, B. € laed Baes measyed At ropn tempgratpregafiar o
st ai nl ethe meouasiure ahd aisp Rites 30 Kip-omniSonsignt resistancexdigshargs 1gs Bepn carjerd atsr 4 ggnths

r espect a8l § theressily otwhigh) ig thown ig Tabies3 polvy characteri stic of each of these
batteries A, B, C and D was neasured at roomtenperature after the
manufact pgplangd al so after 10 kil o-ohm constant resistance di scharge has
been carfred out for 2 nonths at [err] the result of which is shown in
Tabl e 3 bel ow. 20 Table 3 CO B®ONDTIIT @ INSSAfter Discharge at 25

After Mg El-er-at-ed Tcupcra{ t-e—Bat-tertes Vi B
C D A B C  After Diprlgrgecat Cir- 3.28
3.2923.22 3.20 - 0. 025After-ME9R29 - 0. 0E3evated Tmwpegaturecyit \olt.
volts volts volts votts— vott Vot Vot VO

I nt er nal Batteries5 6 M. 0 B 1C 5 & A 558 & 8 D12.5

75.5 Resi stance, onns__onny _.ols . o5 ... ohns__ onne ohms
ohms 35 Clejedcirge 3.28 3@9% 322 3-281 0.9859 -0.029 0,088  -0.03f,

6.8 % cuitg_‘lsl@pacyql}s volts v fi volﬁﬁh v 1:] nﬁ?‘t volt nAhv°1

mAh mAh h te: T di sgharge aci refe to in
Tabl e 3Int335'§% 40 i%j:i:heé\l%ge iﬁ%s:g%% aftC:' eachﬁéétte;g%‘;ﬁas b%%éfchar ged
at 3.5 vBPI¥ECAAT i s YMBseQtent TV diSChar ged through 10 Ki'16- ohm 45 const ant

resigfan ' ar ggq ! Vol §$.9 Eachy ¥al ue,pm Tabl g 3 is ag qverage
val ue obE?s‘:qk%&?roms \é%' t@e%()ﬁ&g As%mn be prkler st fromuigibl e 3,
each of T% ga¥t eries A and B in which each of the sealing lid and the

negative el ectrode collector is made of stainless steel containing chrom um
as. its pHoeek Palrheo gisthir g deapay ey nHet822edx ichi iredrabke eh eabiove
cdpaabty substantially equal to that exhibited thereby before the charging,
even aft ¢g the lnid angasnsedecafitelr sehehgbatitery has\goeemecharged atevat ed

t enper at ur e.
3.5 volts and is subsequently discharged through 10 kilo~-ohm

4 constant resistance discharge down to 2 volts. Each value

in Table 3 is an average value obtained from 20 samples.

As can be understood from Table 3, each of the batteries A and B in which each of the sealing lid and
the negative electrode collector is made of stainless steel containing chromium as its principal component
and molybdenum has exhibited the electric capacity substantially equal to that exhibited thereby before the
charging, even after the battery has been discharged for a long time at the elevated temperature.

Also, results of examination of the batteries which are disassembled after the excessive discharge at the
elevated temperature have indicated that the inner surface of the negative electrode collector of each of the
batteries C and D was corroded, but no corrosion was found in each of the batteries A and B.

Moreover, when comparison is made between the batteries A and D, the respective compositions of
which are substantially identical with each other except for the content of molybdenum, the addition of
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‘Al so, results of exam nation of the batteries which are di sassenbled after
t he excessive discharge at the el evated tenperature have indicated that the
i nner  surface of the negative g ¢8é4 B0l | ector of each of the batteries
C and D was corroded, but no corrosion was found in each of the batteries A
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Pglcl - enumm% suc fm o&gLA ﬁl% q n %aﬁiﬁfth ﬁthe?ttr%ﬁ olchroffam and

ractice of
preser'ﬂ 5 Qr o Bl loyoBah A 1 ,Jgtomosw”% "It is
to be po hm/ &tr:% Sal15 @ﬁwwmaé.aﬁa%%mgﬁvb Rbolo LAMbctbNEorRAkBOSE Of

t he15prt@§${7|&e Eh@%ﬁér& QEbaﬁlB €t blhibitig eREMRét CRITATRNiSticS lat Ihe BKeRdtbdA RmBerkidret Wian Nar ket
and  exRQtdivaly dstlatgsd.Pr epared and, therefore, the content of one or nore

I mpurities such as manganese, carbon ni ckel, silicon and others, other
t han tdggnﬂbaom um and nol ybdenum contents, is not uniformall over those
steel ST Thus, it is clear that the use of stainless steel containing
ol agbdermim the tithiuin coiventrationgand dife dlioyt wat@ialof/the negativeraiaciradgmofNe.He in Expreple dnge of
T6 t 0 tdkén e dlemaceraridassing LiBi ra quartibnefJarnd! wer litr.csuehy nochequoens| selventsy asitabulated ect i ve
15 t o ipTableidoeere drepatedt t ery capabl e of exhibiting excellent characteristics
at the elevated tenperature when excessively discharged. Exanple 3 20
Wth the lithiumconcentration andTéMe4al| oy naterial for the negative
el e®trode of No.15 in Exanple 1 taken as reference, and using [err] in a
quantity of 1 nol per lliter, such non-aquepwC $oBwé¢nts as tabul ated in
Tabl e 4 were prepared. [Tghte 2435 P BC Ut DMVE used El E2
DVE not used = E3 B4 |05 gmf"z‘f‘: lE; e';% BL not used DME used
E5 E6 [ Note] PC Pror_)d_ene_c.a.t-banaﬂ-e—ﬁﬂ: Euf H-er¢ carbonate 35

[err] but yr ol act onée Mtusgdz-wmrioxyaﬁamf‘:sﬂle conponents listed in
TabI e 4 were mxed in ¢qNats) M X1 Ng ratio. Usi ng the¢se el ectrol ytes,
batteries 40 identifieg ]5 lB“I;% bonate’ E5 and E6 (ere prepared. These
batteries were tested 4§ the foll ow ng manner. Each of the
batferies El to E6 was |a "evﬁaf 5 volt voltage at 60 [err]. and,
after three nonths | at¢r LbB‘ftHqum"Phe change in intlemal resistance
(according to the altelfMEAGdimathosiethaneet hod at 1 KHz) and the sustai ning
time until the respective battery discharged at 1 mA attains 2.5 volts were
measur edrrandmpenema istsd inviTidle 4 Were Mt ACéduiianiking ratioa Usintathese eletitytesbbattartas| t  Of
Wi @h identifiath By\B1, iED, ..T 5 lasd E6 wela@jybpared. 50 El ectrol yte
El E2These zBeries whr tested2bd compaid in thd3@itidwing ymahimer. [EacH ofither batldriefE S toFibaree e
120 applied witild.9volt vbltage at 6020. and, BR& three months I@@O@th&ﬁghpahqngmg infyrppbresistance

95 (@8ording ®7the alte@@ting cu@eht meth@Bat 1 KHz) and the] sistaining gine gnt&thmrmy I@ttgym e
Ti me disciggged at TAnA attaipg 2.5 volgswere megsured and cgmpared with the respective initial value, the
45 result of which is shown in Table 5.

-t

Table 5
50 Electrolyte E1 E2 E3 E4 E5 E6 Battery No.15
Internal Resistance 120 | 125 | 110 | 1156 | 120 | 125 2500
Sustaining Time 95 98 97 96 96 98 15
Charging & Discharge Cycle Time 80 70 80 85 40 45 -

55

Subsequently, the charging and discharge are repeatedly carried out under the following conditions,
followed by the measurement of the number of cycles of charging and discharge which took until the time

10



Subsequently, the charging and discharge are repeatedly carried out under
the follow ng conditions, followed by the neasurenent of the nunber of
cycles of charging and di schar gg oMis gﬁ ¢gqok until the time 10 EP 0 364
626 Bl required for each battery to discharge down to 2.5 volts to attain
50% of the initial tinme which the respective battery had taken, the battery
t hen h&juisl 1608EBRbAEry W Bibchirge ddvantth 2.5 oltshw atfaini5a% ohthb initiaiciemothichthe redpestyed. The
r esul toattedf hid@kdnethb bamkegy tharbtiéing emhpared Tthithe Watterp e/hieh hashrot grcaspivel.chiarges. t | 300
ohns, T84 rdaaisrosthd test are Bbwatétbin Jable Ballové.0- ohns x 12 hours From Tabl e 5, it is
cl ear t hotargingt 3.¢volt 309 cbwe.@4bowe charging at el evated tenperature, the
bat 6 er i eBisdharge:8 Kigrolimms x\&holws[ err] i s used have exhi bited both of the
i nt er nal FromsTiable §nit is claatithathaites thp S¥aqerdRChQIRg # fle °%H’§P°&?f¥'@rtp%?a}“8"?ﬁ/rﬁ1éh are
subst &§tinh athich LifiFeiis kyed thave, ybibjted tf %'"temat o8} |a f%
15 s bs@ 2 [err]
|ed c nsi
n I

subst sherpcigristc which,prp| sybsipntiay st“H'é ’ciz‘r' i a'

- rfﬁ*gi’%“*g R e g'tfst a@é % o

and ! : ' . In
E‘i’ %L BS @ mﬁre 5 cm, ééﬁa eﬂha§tsﬁtmn tthy

vi ew i v;s ifg than e use of LiC) g
rel at Itet\?e%c? rg Sl LV &?%ﬁ th% bstim ENG E mv idReBLUS @sédlis[ err] .
Howev el c %theaﬁ HigGoansie has shown that the cycle tine

var|ses EIQ@ rQ@ngeIftrg'ﬁseﬁ(}hé/ %Fg.dgsaﬁ@ diséHaide it 7 WRI2b&E 66% of e Inflial valuwhi ch
BL I's enﬁggdrb t,,g)g,g@n}gﬂt in that the rate of reduction fromthe initial

val ue 1 sa&bBRln Ply. the use of th FoR-aqiidd6y Gledtblyle tdisediVed iwith WIBEC and tvataiding itvep orgmerad

di schapmgoreits inludihgTBL Wadiedilae ot prévidfioti battbrg which tanadithstarldUils exérsive Chadgingyatt he
bat t erglevitbd tepérattmdiangtan extiicanusprowti chdngingmd diachame wecleetinct r ol yt e di ssol ved
Wi td [err] and containing two or nore conponents including BL is effective
to prouaice t he battery which can withstand the excessive chargi ng at

el evated tenperature and can exhibit an inproved charging and discharge
cycl e %i Adithiumsegindaryrbattery campiisingi um secondary bat t e conprr sing a positive
el ect r ode pesitive plaeied®4) madenfivanadiye penipxida as %E"“&'F:EPP'H %‘% ﬁgg H 'E

negt i vei‘(*E'i’@t‘!‘t"r%‘?fl’g° adg of U\"U’T‘ |aP§?be‘Ht"5‘Hs®rfﬁ' ghiuty pRsprog 7 gja'i"%al PChi um
absor bi n§eManng “H‘t!ﬂ" &pringin T Lﬂ ! ginumas a prr nci paI

e el erbsm el Sl PV g
l1thium n g}acje e}ng not émrrlrﬁll F Wt‘% E:%thg}o tn% faf mr( Iloi(

greater F an c&rt t e vanadi um pent oxi de and not
smal’l er haﬂ' 2% reI atrve to the aI um num contai ning alloy when the 30

battery i g?h\ gg 1.ﬁ“mgd,,"I{-Jh,ﬁmlqattery as clainmed in daim1, wherein the
amount - Olyady gi tdrmth&hﬁttmv&auw:ottmswatrre veadiuf PeMaiRGs withinReiange dle i s
within thg sapge of 3 to 6 w% 35 3. The battery as claimed in daim1l or

2, wpherein sai d all oy (6) contains nmanganese in a quantity of about 2% 4.
The bad,t ehg/baksry @b alkinedliniclimnywere of Clains 1 to 3, 40 wherei n said

al | oy (6whé&reintsd Ay @) bontsins @ranganekielma tuantity ofisbait 2%y not greater than 1 wt %
5. The battery as clainmed in anyone of Clains 1 to 4, conprising a

COr I OS4. OMMhe igetterg tag nikimpd intapyope ob@aimg 14013, i ncl uding a sealing lid (2) and a
condoai newhdrein said alloyr(Bd dentaing gilvehesfinsium ip A Guantity inetigrestentian hefat i ve el ect r odes
(4, 7) and the electrolyte, said sealing lid 45 (2) bei ng rrade of st eel
whi ch %oﬁbabansrvenp'ampﬂrmar'rpnaOtﬁlanti‘t‘ 'of no \W%QS %6

ol ybden GeMRFEING agepsRITTEsint r‘?F‘i'?“t ﬁ%s' aﬁg:l;é‘ SBa"Qg | aﬂﬁ ry as
cl ai med P‘?F°@f“aﬁ’ah'1‘$the'i°i']r %%’F'"Y? ' 3":’ tr'fegl?‘ﬁl' Hg %a e

vel ffed t@) 9§’é¢3?| teFth'T:%E F"’"‘é T 'Ha ot° sP
whi ch coﬁ’t° § R HETHN Y dne, & °° not smal I er than 16 wt % and

nol ybdaenr.mg Ba'&e aglg@“g]te i shi n t he range of 1 to 3 w% 7. The battery as
cl ai med *Jﬁh&@)‘rﬁ&%mS a"ﬂver@ecproée%oﬁ\éctor welded to the sealing lid (2), said collector being made
50 of steel which contains chromium in a quantity of not smaller than 16 wt% and molybdenum in a
quantity within the range of 1 to 3 wit%.

7. The battery as claimed in anyone of Claims 1 to 6,
wherein said electrolyte is prepared by dissolving LiBF: with the use of a mixed solvent containing at
55 least y~butyrolactone.

8. The battery as claimed in Claim 7,
wherein the mixed solvent is a mixture of equal amounts of y-butyrolactone, 1.2-dimethoxyethane and

1



of a
m xed sol vent cont ai ni ng at 55 | east [err] butyro jMﬂﬁEﬁ&ttery
as clainmed in daim?7, wherein gbgmwdmol vent is a
anounts of [err]- butyrol act one, 2- di met hoxyet hane and 11 11111111

111111 11111 1121111 11111 EP O 364 626 Bl

S * rreglifed Reledch bateryb dischbrge downtto 2.5 valis freatigie 5076 whthe iitial tle\wbkh @eﬁﬁpwweal n
50% of tiakary ihad taken, thei batieryvihen heitgheomperep avish the coatteny weiehyhdsangt exsrasively chasgeBat t er y
t hen beThagesoltsngd the dast avp tahulaterbin et Babpvawhi ch has not excessively charged. The
resul ts ofChdrdieg: 8.4 yolt, 3A0cohmaldhered i n Table 5 above. Charging: 3.4 voIt 300
ohms s 24 Bischatgess kilo-ohmex t2hedisge: 3 kil 0- ohns x 12 hours FromT b] e |t is
ctear t hafromgfable/s, it I'Fec'@kt!'éts%ﬂe\'/@e e¥ras ﬁba"%l'fg %Ie \’Pé‘?déﬂm

bat t er | E8sinpwhighd I8 is Hsegifyene b° §°eﬂt° "° it d' ° a'ge

i nt er nathasagierstic whjgh, are %’Eﬁ"é %%. g%é a e
subst an$ieiiped, °§|tPrl?rFl ra o o a‘?’s%har& ' use %

subsl"'an'f“l"%qséB in f"ébff %I LJ'Bﬁié Is § wa {“)é o q,l;b [err]
i s used Ha .vec ] ﬁaﬁ iy Ebg arldHisBhaRtd hok G HANCE,
and t heg st éhﬁe 90% tﬁéJ va trus&g ahd 16 bRRFeCEN® EEh MRIcK BLASLRAG | n
view of g ntl %'rgigofrB idd¥fom Qe i |€JIUJIue iSspiay € effective in stability
Srerét%é‘ut 180668, th® ciakifing BHE BiSchirg6 cfdvating vig abdub60%t bithdlinitial @biud err] .
However gy b«;%taaw% chargi ng and di scharge has shown that the cycle tine
vari es depghingd, M8 ubd6F thedhonQRiieols QéLtrolde Wiskdh@d hth LBFi &l dohtaihiog Bvb armmorehi ch
BL i S UsfporehtsSefiing BD s difbctivé) &t provive thiectiakerp ihicie cinodithsland ftirecaxcdskies ¢haiging at

val ue i sievaid@temperkfore and cahl exfibit antiapreveBlchardimgedndl dischargs extle tiiee char gi ng and

di sckarge cycle time was about 60% of the initial value exhibited by the
bat t er yclims Accor di ngl y, the use of the non-aqueous electrolyte dissolved
with [err] and containing two or nore conponents including BL is effective
t o provide littium $ngondeny patighi eoppésing wi t hst and t he excessi ve chargl ng at

el evat ed tacapiive glectrade i) madegl vanagiyrp pentoxide phdPringiplg © apd di sch

cycl & tin& "°Q®V(P'%ﬁ"ﬂ%° (@), made|of H‘HP’ﬁﬁPsg@@QﬁMr@ Tk T @ B'H‘B‘? E‘,’Y RY"S %g’?t ive

SS an

el ect rode;g %@‘%’f; ﬂ?é’r?é'ﬂ‘f' ‘I%? rinciple conponent; a
negati ve “%"ﬂ S Bldo Voldifd) 1o tﬁeaw bk bfttné um
absor bi n ‘”QP'P'B B °§ ¥ terrg °

corrponentg k}'h ng ’f' cﬂ° f"é é or att"r'n c soﬁveﬂ‘?“glngs'c') Vot whaane
lithi®lum s \ﬁ,ﬁer%lnthe anount of I|th|um|n said alloy (6) is not

greater, tqﬂpbﬁ‘ﬁ oc{a eg;n!dngO t he wei ght of the vanadi um pent oxi de and not

smal | er 't hap, 4?05 oﬁtfhé Wthiurh Qelétlt?@lo%{emgﬂwﬂrﬁqﬁﬁa&hrﬂ IpBvoxite isDWithinies vaige@f 30
battery i siBseged. 2. The battery as clained in Qaim1, wherein the

amounj of the i thi um relative to the weight of the vanadi um pentoxide is
Wi thi n gherns @R #klaiied didim 13923. The battery as clained in Caim1l or 2,
wher ei N s ainereinlshid Yoy () corbirsaanganss@MpaG@BtRY bfabaut gwant i ty of about 2% 4. The
battery as clainmed in anyone of Clains 1 to 3, 40 wherein said alloy
(6) CoN#.aiThe battety\as Iclaioted innetlyanenot Claims fiteehit ity not greater than 1 ww% 5. The
batt @ey awheleinisai dlioy () aenjeinseilvef or @idivim e a guantily fot geestepihansi wige- a
corrosion-resistant battery casing gl) including a sealing lid (2) and a
cont ai nér The batletys isleingd in an g:"?ﬁb‘?'@i“ﬁ fate positive and ne atlve el ectrodes
(4, 7) andomprsing|a eQriogpryegs %&Pﬁfnsé%lsr"p |"F'EF“1953 Sea" Ii‘ f’st eel
Ve s

whi ch contas§oEnodating theeim t\‘ehp%“' t“PQ é‘hﬁ& g °' ﬁ{
ol yBienurf®)i #ping BRe8 A W"f"h t"’t"ﬁé’h ?‘g'e'“ ot 92t "9\&57‘3' s
cl ai med i ryPdeHmdn a aygp ‘h@'?h'"ct Hi3P9eL ﬁ"egat i ve el ectrode col | ector

wel ded %_o {hggattse%aalslclgﬂ‘e mdcé“%)s' said col |l ector being nmade

further comprising a negative electrode collector welded to the sealing lid (2), said collector being made
60 of stesl which contains chromium in a quantity of not smaller than 18 wi% and molybdenum in a
quantity within the range of 1 to 3 wit%.

y as

7. The battery as claimed in anyone of Claims 1 to 6, _
wherein said electrolyte is prepared by dissolving LiBFs with the use of a mixed solvent containing at

85 least y-butyrolactone.

8. The battery as claimed in Claim 7,
wherein the mixed solvent is a mixture of equal amounts of y-butyrolactone, 1.2-dimethoxysthane and

1



60 ° of steel which contains chromumin a quantity of not snaller—than
16 wt % and nol ybdenumin a quantity within the range of 1 to 3 w% 7. The
battery as clainmed in anyone ' to 6, wherei i“ Ilﬂmt]e S
prepared by dissolving [err] \?\épt ?héﬁsu?e of a rrixedmmml ““ﬂﬂ\ #hg at
55 | east [err]-butyrolactone. 8. The battery as cl*ai fed'i n""caim7,
wher ei n guifondtarbdiateol vent is a m xture of equal amounts of

[err]-butyrol actone, 1.2-dinethoxyethane and 11 EP 0 364 626 Bl butyl ene
car bomat e batterylésacldreddtieClimes cl ai ned in Claim7, wherein the m xed sol vent

i s a m xwherein thé mixgdi adivepirio @ mixture bf daual inognta: of rhuiyrolagtaes, 1-2-dimeioxyethans,@rdt hane
ands5  propypnogahopsie car bonate. 10. The battery as clained in Caim?7,
wherein the mxed solvent is a nmixture of equal anounts of propylene

car bori8t Beatpry esqigmaediin GRIM Bct one. 10 11. The battery as clali cq?i n Caim
7, wher evherainhe mixedspivensiis A/ndute ot egupl ameisof BIoPER9 £P° %%Lfﬂ? ¥ %Yrg%u Vi ene
car%ogﬁi%@%gd [err @buigélraigg_,a?tone. (Fj’atent ansprlche i5 1.

Li t™i v T uf wei, send._ei ne \/, ' nt.ax|

oot kA w“a%ﬁovgwéﬁaw-équ&iﬁurﬂvago g B R el

aus el ner Lithium

absor hj eren egi erung (6) hergestellte negative Elektrode (7), wobei die
Lithi ?&gggaggpﬁg?hlgrende Legi erung eine Legierung ist, die Alumniumals

Haupt konpanafunGitbdiblid. autkdidng®i Nen El ektrol yten, der aus einem organi schen
Losem tt&fe ﬁewﬁam nfoxiti 865 HabigfkoRBoRehtb hétpdsiha bésiteEbiiodd @);; 20 wobei die
Li t hi UMEBRPGus! iner @ fthide® AbRFibRGBddnOlegloRG (8) \hergbsilifscivigative Elbkizody/dMadohshdient oxi ds
ni cht gr ofRRm doSdrbietbridle Bedighiig eife Ustibring lish tdie\AluminiunAhisl Hauptkompanertderititéénuid n

Legi er Ungindni EldRiroltére it @is éMen clgamestion LisemietsimegibsellSat, Inep ditjmsald geidstist;. 2.

Bat doer i ewdhacdie Lithiupirsade id derilafierungirelativi o Gewishigies Varladitinpentowds tehhodBer des
Vdnadi ungesd 8xGess% iund Rfativ zur ABetinginc bnthaliendén Lrigisrupg @lcht, klelvet fle dGews%, Wt er i e
nach Ansgie Batlerid gabadien is®, wobei di e Legi erung (6) Mangan in ei ner Menge von
etwa 2 %enthdlt. 30 4. Batterie nach einemder AnsprUche 1 bis 3, wobei

di e Legi Batlarimyngch JAngirych el wolRb die| Lifbiuramenap relativ zum \Gawicht dasnVapgdiumpornipids i) 5 1
Gewes- % eBereith von 3bis @ew-¥rliegt: nach ei nem der Ansprache 1 bis 4, aufweisend

ei n korrosi onsbestgndi ges Batteri e_gehi_use {?g# mt einem D cht ur sge&kel (2)
und eideRetiedm nach dinseryph apden Zh iebel P Legiepig 038 " &POT NEYT VYR OS ™

El ektrod%"“{ﬂlf', 7) und des El ektrol yten darin, wobei der Di chtungsdeckel (2)
aus Stah|l hergestellt ist er. Chromin ei ! Leht . Laer als
16 torf - ST AER o for ApruchE oS el e Gl N S Sl i e

0 er
ent hi | t. 8. "B eeﬁg'c eﬁhgs?tbruch 5, weiter aufweisend einen an dem

Di cht %gégﬁg{aﬁc Gingm QOIE &Bﬁfh Bisd) adteisend eiff REtLibAsBAERbIGS! HaRtHRéHAIe]YE OF
wobei depy; ef!}i&fﬁ\fn ngkegz d BRdnt) Beafdrl dur Withahmd er BEHItRNER Udd & Medativdange von
ni clt WepjsEBhe @]ﬁ.ugﬁdegemm dhtdndyDl ybdin in einer Menge imBereich von 1
bi s 3 Ceypolaed Hidiiuhdsdeckel (ki Stahiheidastdht B, AETCHRT in/SBP Mbligearod. nibhtvebigerwobei
der El ek 9¢ Héw. 94 iraMMdiyBEEn ¥ifét MehddFith Bersich vorlbbis 3 GeWes erthidiung ei nes

gem schten Losemttels hergestellt ist, welches m ndestens y-Butyrol acton
ent hi lg, . Béterid3abdheAnspructa 6/ wéites [anfwaikend , einan 3@ dedhe Dictfengsdackel d2)| apgeasiveiian ei n
(Endesch aagativgh Elektivdenkdliekigrewobainder KolBktoryaus Stabit horgestdilt 3t, Bprrfghra joyainer Mangand

But y| enceanbuicht twenigar .als5t8 Gév.-%Bund Mplyksam drc pinokrMenee i Bereichyprel ifad G9¥ntescht e
Losemi ttedth&8i n Gemi sch aus gl ei chen Mengen an y- Butyrol acton,

1. 2- D met hoxyet han und Prop%l encarbonat ist. 10. Batterje nach nsrPruch 7,
wobei TdaBatigeerinachheieem derefispilghe bibls Excwabeicepr ';j}r‘ ‘?“Eﬂ'?e‘r?sﬁ?eé HBE, uniter

Pr offy| en¥e/Vending eings gergisahiep -psgmisiels horagstafit istoupiches 'gf?ﬁ‘%wéufﬁ °"A?H@E'Fuch 7,

wobei 8(? asBat%ﬁem na'isc% r.ktnseprul?:g'il?v%getl; gals g%lmpsct&;ee %ssér%nlelaelfns Ggrl\igéhcamg gle%/ﬁerr]\qsﬁerr]\gg}\nan -
Butyrolacton, 1.2-Dimethoxysthan und Butylencarbonat ist.

50 9. Batterie nach Anspruch 7, wobei das gemischte L&semittel ein Gemisch aus gleichen Mengen an -
Butyrolacton, 1.2-Dimethoxyethan und Propylencarbonat ist.

10. Batterie nach Anspruch 7, wobei das gemischte L&semittel ein Gemisch aus gleichen Mengen an
Propylencarbonat und y-Butyrolacton ist.

55
11. Batterie nach Anspruch 7, wobei das gemischte L&semittel ein Gemisch aus gleichen Mengen an
Butylencarbonat und y-Butyrolacton ist.
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"But yl encar bonat und -y-Butyrolacton ist. 12 EP 0 364 626 BI

Revendl ications 1. Batterie secondaire au |ithium conpre \‘
4l ectrode positive (4) en pent ogp@aed ey Bpadi um comme c Bm‘b‘“[‘“

5 - une el ectrode ndgative (7) en un alliage | dor B6

ledit alliage a |lithium absorb4 dtant un alliage contenant de |"al um ni um
comme CReévpadicdtiongr i nci pal ; et - un 6lectrolyte constitud d' un sol vant
organi que a sel de lithiumdissout; batterie dans laquelle |a quantité de
l'ithium. daattanéembpndaedéullta\gmt(oelpren@tddpasse pas 8 % en poids par rapport au
poi ds de pentus gldeirodepositivecid) anrperiexyddp Vapgdiipm commMe cﬂ“ﬂps%t Bip °'g rapport
a |'alliage 1uwe électroderpfgativa ) epjun alkiage B fithium aReorks (€ 'ﬁ‘?—!t Jlligge,3, fitpi 530@21‘5

chiar gde. 2. Butallisgsjcentananisie "F'BE“'P'EW@PFB’F‘%&Q“PPB?F"&"""H § Iaquel le la quantit6 de
lithium par rys Q'Y"Qa‘i?" e gun g ggjﬂb‘?‘i@aﬂ est CQ [ise entre 3
et 6 % en pdieie d?"!? 'a%'e'elé%tﬂ‘ta po: i sg

ljagﬁ\%l lrgnl‘r’g‘ag;oa:"iﬂ%ﬁeoﬂg? %Eﬁépe Q%el fﬁﬁaue 322 lrjgvengl ggtalt?:ns 1 a 3,
ledit a)l IBEIgeénjeq'? 5 Pevgnd%g onq L\ Q&-ﬁﬁ‘d’n& é&Hﬂt@jﬂe ‘Lthlﬁlﬂﬁérliliﬂpgr@mpdiﬂg%e getdkidae 6 ne

d~passarit tre'% une quel conque des
revendi catlon enant une envel oppe de batterie (1) r6sistante &
|2 cof I 9SigQfi @Sm{ ﬁ%@ﬁdudd{bncl%bvze 'Hﬁls%qdell@tle%ﬂ(‘ahﬁdet(d) Jo?t}ent&iu rhidhgéndSd qiin€Ole pour
recevoi I logsvildendilop8es positive et n6gative (4, 7) et |'lectrolyte, ledit
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10. Batterie selon la revendication 7, dans laquelle le solvant mélangé est un mélange en quantités égales
de carbonate de propyléne et de y-butyrolactonns.

11. Batterie selon la revendication 7, dans laquelle le solvant mélangé est un mélange en quantités égales
45 de carbonate de butylgéne et de y-butyrolactonne.
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