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~which permts |it hiLasi(o<xe YdEes¥andSiMdasdl and a current collector, a
cat hodeshavi ng a | iLkn.uYe6%(@p0um063s t he cat hode active material which
permts |ithium tolh@ndad®d @ lundoped, and a nonaqueous el ectrolyte, in
whi ch the delehidese AbNBSpe(Orae=ed)i. HiVSeo@rais. the pr| mary actlve rraterl al of a
first |ithiQmonpdbiBSHAGX 1§)h'éu': adhExAMNShhi ch |'s more "nobl t han the
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n
present in E":gip o Ve na Sterably be
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t hem ar e vassafletdat v agequbtaitampdvature), fs@iioh fibdr ehd jactive $arbonpwiichipesits tibivmae baldoped
([err] and dneuarddbped. and nol ybdenum conpounds ([err] and [err]). These

conpounas  shoTHecsegndsrebaitiy\of the presenhigventidn shoulsihaye agragedecsurrenteqliedior niatiecof a metal
auxi | i ary anhichdeesmetifemiag lalloy it tbjuth.cPreferced exampien ofstigh ateets) includeoppgr apd nickel. The
pref er abl y carrengcafiecier mey be maced withgoppereriiekelof t he cat hode act i ve mat er i aI
The secondar yTheaecondayy bettery H@"B?"E’?E‘rh"e““ﬁwmt“f’ hyea H%FW%P@

active nat elispelying:pne praagie fdfhefol
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coke, petro‘t exhe 7?8mer su ":% e reg.
or gani ¢ po' néd ,; y 98 ouﬁ?rl u!?.' plEPe‘ichouyte
furan rg ble, "i\tsolﬁi'll 1o 9( w @ﬁ & °)s-'- SO b bokibin-
car bon, %hcﬁ S18t b)II'aHm)JeQafnﬁa ntﬁ‘: in aff erganic solvéft® give a gel,
secondary béa,g[.,,e,rn e,t,,hgddgmsfgn,t Inventlon shoul d have an anode current
col | ector nadey co'l\déi‘FB didery\&ih6 PreSérEmvenitin hbOk Eatitide adtiveyiatial Whidhichisistsor a first li-
Preferred exanples of such a.netal include copper and nickel. The current
col l ector may be placed with copper or M ckel .
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The seéondary *battery of the present invention shoul.d have a nonaqueous
el ectrolyte which is forned by dissolving one or nore of the follow ng
el ecrolytes In one or nore of the fgldfQMfitqe! ectrol ytic solutions. 50
Exanpl es of el ectrol ytes [err] Lic, LiBr, [err] and [err]. Exanples

of electrolytic sol |on ne c bona pe rb
1, 2- di met h 6@{ néﬁﬁ\rg dmlpj‘_lmzry :8;'3 | dd I % % ?epo::h:;alof the
tetrahydro&w b% ar& "ool a"é" nsr porti avin m @ or%ox-
%ﬁ?ﬂeonghemmﬁ%ﬂdﬁp s‘de bk i JEFYO .ﬁ& i iy

{ h b th
conplex el Ghids Ghabbed tRNthilncaBlc] SRIat Aﬂﬁﬁ.lya vqﬂs ol i ﬂhﬂﬂ)éo:&g tal ned
by di ssol vi nGsub&qlidntly, S¥thd tie'ol didoRar mma Bathcdb bmrﬁctm%teﬁtrmehﬁaa%m&m R tordilel
one of t he criamgamaERh tHRkaHodR! silaFyciive Friaderial i ddPedMitl Rthlum Srfiskifiting! ThelbfoveSthd
gel, and dugiumgn theandge lis nofexpadRs weadftér@rreraathzhsaprﬁﬂf:ycaaﬁbarmtehatht\e&rmo@&orﬁpMd

pr esent i ndisctiaiging, dnd the 2atbdie Rolaryacive viatend tainuds divdhargig. EVsHSHheh the Othium chpabiet
li - EP ©of dB®Harghiyyls d3fiaubtiad fom tbe@eanods,ithe afode cumantollactbr da&s notiiretidndike)thduisde@tivehe
pot enti al wateddl becgusetiregotontiatyif the cathngia atxilieryactive matedel is oibret"tase"aivan tie potsntiakufithe
col | ect or anpde cursspisoliedton Theteforathe emde cunwnt(collastpridossmyt ferota batterywithdhe cathpdeeative ng
t he pot ent materigiyand henpasthpdipaslutionof the andde purrentcoliagiordeps edt taly pladae anode current

collect®r. This constltutlon pernmts lithiumto be undoped fromboth of the
cat hode pr actrve rrat erial and the cat hode.auxiliary active materi al
and al so per t55 umto be edtothe anode at thetrrre of
chard g, o ":rgr:%ai gt onh g PR
the lithiu p’Ep
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powder gave a difffractron patterf MN|CQ§ S appdgrently gltterett fromthat
of [errf. This indicates The for A
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err] (cat hode

auxiliary active material) and [err] (cathode prinmary active material) was
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35 , 65 55 [err]. Their disc %arge char act er| strc curves are
shown in Fig For t he purpose of reference, there is ctE/n {1

3 a di schart PP%FJ’E%%F' 0 a “'('f%ﬁ ?‘r%@ﬁ% qs" 8'8 E%fsyte
secondary "9° nda { 've
materi al Is noe '! seﬁl lte esggzh ur@gf ljle ﬁ:? ﬁ[l\)eal

i s ot léseqnate iQ%‘ %ls Iﬁo&HEﬁf thL ©of sec-
secdoadary R lﬁﬁrﬁog&r e MAteHA s bdded rtﬁlsar @ﬁnhﬁﬁer& QY sigviffeant dif-
substant i a'f rarnoJ; sﬁerfa acw hédmdiht'oPthe ﬁfxﬁra@g& Al $x8detiSI0 VAR, the Bat S

not ed T r OMede Eapacky heidFkabl}) BecreaSea NI Wbltal@dr IR debshdely beReried fidted decredssifth Silodt 0§
anount of tafié didierdirigdbryabait 51 Hears.SThis indicBidé Eat fb sécdndafSiattériad Bre Iibthélstite of overdi-

di schar ge cbrrgecteristic curves which are alnost identical with those of
sec- ondary brtelabsve-amntionedsddvenkindeof satsndaiycbaferiacgive\te disetarge chbradtaristicchlaves of tife | S
al so not ed ahdiapoterlieim@asusedragaisst glithiiih cfsréncel eléctrodec ascshaven in Fig.[4ak & ected that tiecanode.
However, apoteitiel tmeames satwhted #nd lexelx off atmpty5 haurs eftes themtaterof eMerdissipming haP@owiedlyint he
bat - tery chpnally.tpgreent ingfigsadbang 4dieratesihe-amountifut’o) of|thecayuiliany actiyecmatesigishelyy iy Table
batteri & tlested decreased to alnost 0 V after dischargi for about 5

hours.  Thi s |Treia@at"é@"tena’ﬂ'ﬂmetwse\%nﬂﬁ-r'xW%effee'FF’esma’PE°t?'r*!g't"rFéS%‘tfa‘t°§“°6"ra'9°

overdi - 10 as&owaingig. .7 above rrent oned seven k| nds of secondar batterr es
gi ve the di sc'HaF t ‘?
agai nst a I"% l ;’;‘h :y ‘ﬁe hat
the\ano e 6 em $gg}e °°§’ sorro O spec 1 nﬁ ea?&l é:cil‘%g
the state gagr ogg 449 QvH S‘o |g Ldentarly, percen .
3 and 4 denoty A .f \ﬁf E&As o ¥thé‘&£&1¥ masasaéwa)aeme' n

Table 5 Lpead ae.a@mmnefesma %@M&i bar.asd agaﬁdsvaﬁnmaﬁ RfotoAbo dicirids, alsh&siivFibhe
anode pay Rl i 8 hotad IroRAri 6 BHat IRHRIOR |, BeltathaHd pB@ntaI AN Yed 1A arﬁro&tneiamé inafnSr S8Qh&A
from Fi gs. ufre@6th ioFih.[06r tAScell Mehoat@biidry aéivé iGteribh Howévay M retfohilly e BRAGe patbntial

| ncr €ases, rdpily cRéhgébovidit "bdsen TiedbrderaciosSich b stdvptiankitdn RdsPRIcEDABSPORSs IdlRdtine,
and when tmeamwmwoﬁnmh&mm"arwrs alosh®hausted hnddhena Bekauxifidy acRé mitdial

t he anode [@dMe0])ihainglyisecrmtantishvhicisit momrTsdsatthan the prinmredcte nmtarieltbeginsodiacharging. b

t hat when ttiecasant Fili6athe anode patentishdoesmotcharige serdpidyiamss eglomband deginn Wias ip thereasee
than 2 wt %pof Kig. @cThisds kecapsethe pipade agtivemalpralistill petgins fithjup evercafierthe cathipde prinfaysestive

t han the poneterielihag al qssm'e dmham@we@ h @nd this dthiymcertinuepiiaread witk thaewtiagyn e d

secondary Bﬁft“? E‘F " H%e 93%“"!2 e ’(ﬂ?@d’ﬁ%‘( terial with.the é‘f"‘i"%‘ﬂ/ petive Mty es
of the anodg@ ?YG " ps,geour égﬁ?"éﬂa ¢ Bqterigl keeps
1§t hi un®™r eF'Zﬁ' gﬂ@' ‘é'f i'i"?fﬂeb“%r °flf "8"t “P‘“?’ hr"l °é°dthPraB?ﬁ°P?'g

6 that in frot ‘H‘@ su ﬁ‘ﬁ% ere sane manner
as Sho""” ' rJth é@sog’w thf val e t hﬁ ‘6¥|k7nb é; In\’lf‘a anode

" rial arlobl

t OW@“‘ d ana%ereas C zaﬂ et ' éH IpthL Elﬂf'bgb $t$t9£hdtlt vrﬁ base"
correspondgg ai&ha ﬁg ﬁkﬁﬁla 1Rbidd @ﬁ% Imﬁ pot&HEiM ofthé anbe duFrbiRt Coligdt fJ er brS

al most  exhajdgd Mebs@Balagalned ithlue réfbl‘iénhde bB&hbd&msl n$@d HBLLRI00Z LiNIc3/ ahd h.aw.dae curfdft
potenti al \sbliectbr aresmdTkedy diffentdromiohédnothasin pteriv@l y active material begins

di schar gi ng. Honths Gake bitonfRmation,akie dbbk-mdntioried) Sacoritia)datfpfibsetigrated dOR B Guaie didagnge
SO rapi e y sembldisnd the ghada cirredtdiidclogwasrexdniineidor dissdiutien. Sla signs@f dissolgtionvere Taliced.i S
because t he &thedbove-nentieedmavenrkings ofsipndgheous éledtroigte isecotraryrhatieries dasfghated dsifdo G
cat hode pr iunderwenbdurability teshwhich cahsisiteof reppating chargingpiverdisehawging (down tpi 0-). and standifigon
11, and t hifas24 houtsi (Gharglagani pieedischasgingayere perfprmed under the seme penditions @ Inthe casetshowng |
Even t hougtin fig1d) Thedsttery,vassegarded eg depd ‘f"??" fﬂ?é’ﬂ%ﬂﬁb?!éa"&tﬁ"(ﬁéﬁ y baif; apg thejnumber pfe
auxi | i afy &vesyesuimd | f°'t“@rqﬂ% rfsﬂ &8 they a'mr%ofsqva'!“enw overdischarge
overdi sc harpﬁﬁlb'ﬁa"sm%ﬁ’étﬁ’ryr t"i'ﬁ%‘"%\ﬁfﬁ 'M‘”’

Ta%l&?r ve kee
acajyf f;))é c?lcal use
Col Foct o PEM il eﬁ?"aﬂ'ﬂrﬁ o fGalet vl bl

col l ector Ny}

reachi ng t RE“[ e 88dr di ssol ves. Fig. 7 shows t he
potential of I I thium [err] and [err] measured against a lithiumreference
el ectrode. The reason why the potential value has a certain range |Is that
the potential of lithiumcontained in the anode active material is "base"
when in the charged state and it changes toward "nobl e" as di scharging

t akes pl ace,
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40 whereas the potential of [err] and [err] is "noble" when in the charged
state and it changes toward "base" as di-schargi ng takes pl ace.

Incidentally, Fig. 7 shows the pot qiptg s 28fgst he anode current collector of
copper or nickel nmeasured against a lithiumreference electrode. It is
noted that [err] , and the anode current collector are markedly different
fromone another in potential. For t iealsleke2 of confirmation, the
above-nenti oned sec Oest gnared as ATo G wer ¢ di sas- 45

: $ol uti on. No

t The apepetieiénenetl sevenikinds of
nonagueous el ectrol yff e second atteri %rs@p@ as At¢ G underwent
durability test whidgh consists of r epeat iecﬁ’g char gi trlf?t‘é overdi gchargi ng (down
to 0 V), and standi ng—for_ 24 nhour §. (Chargi ng g&d over di schglgi ng were

si gps, of dissolutio weggtggt.gced

per formed underthe sfane cofiditiord as in the clsSe shown in . 3.) The
battery,was regarded as degd mhen the battery quacrty decre sed by hal f,
and the nunber of 5 cvcles e dead was
regarded as the nunber of tepetltrons of overdnecharge pern1<sib1e to the
battery. The test r¢g T S tioned
pattery mbuld59e satrsfactory for

apgut 10 (1 nes ] repetitions jof
scdrcelv happen-that the averdi- scharged

=

nonaqueous el ectrol yf
‘practicel use if it |
over di scharge, becau

battery is left at Of forFa | ong{period 55 7 49 EP 0 391 28] Bl Table 2
Per m ssi bl e nunber o) . _ Bat-t-ay
repetitions of overfdi schagge A . 40 20110
R —l—C—— Z0 D
50 15 E 50 40 G 40 tine

in an el eCttrmg N 53t J}lﬁchﬁ.b'g&hié [ Rhus, i ooﬁfﬁm%ﬁat%’ﬁ’ihﬁ%&hv& Raderidi 13 Satis-
primary ac GE&&M seif lsﬁ rpﬁrate et 6r¥ tHaR 5 widh Salnliifed) aci@nateiall T 1S

i ncor pogA A5abh th the WhotnOdf tlﬁ%ki‘ldrﬂdive@ﬁétérﬁﬂum ddadd is ptted against
Fig. 81 S ft Q{aﬁ& capacityi t&h\sfoheuoaﬁﬁbu?&dvﬂtinﬁdﬂ(aommfm adnyentérial baReriwitiviit ths aux-
[err] addediahyaciie HaeRal. 1E1gébnadsredithut tha Bittefy would pREab prgbléms ih practical be If itttas the bat-
conpar ed Witdr{icdphienl raltid 8@8%. 104 noteld rom Big)\earmt the batlerylzagebieyratiols bbus 10% whem tiza auxiliary

i liary act igdie Matefid (LiMoOJ) is atided cansaimcnt afc35 Witk in dthee whrds, theragouns of the usitiary agive
probl enso | ringuerisiahoultiniot excied BS wiit othewise, khe réxalting tetiery is eunediar intoyerdisghprge eerfogianse | {
i S noted f rootfs peogjn sueh praperrties aehigipotentialand higihkattery capgeily whick ara phegactersioofisprondary, o
auxi | i ary detdries Anameunt lags thas:30 Wt% is peefpmrble. basaysp thebaitery capgcitpratio s higher thag about
wor ds, t he 88¥mtthetameunt. Aparaayntless thag2044% lsve@es'mb'ﬁafferﬁ*'é'r‘* battasy fagadityfatiols highet,

35 W% ot HWB‘&%’&H@%‘%QH“M ng batter |s s ol Ig overd gethode
per f or méhce bftmendonedahove, whent ) ean 'nbe 'ector
battery car?&(:“? |“I?FP"%tr(lé‘Mg]ﬂﬁF' ‘t”; g Ha

l.ess than erdissove rﬁ ?JuXQS o) M&eﬂy%an un-
hi gher tha e,d;sc F, 1 (gd g &érﬁld&&ﬁ&es
des”ab'me L%& saba,sst.muae;uwakrscﬂ .gbasmt an about 95% at
that amdunt. cathode |IIJ?F ﬂ/@tﬂﬁ a PRONGD,). W& J'kﬁesﬁﬁtIMﬂBn dinl b¥EFepared ini ottfer
mat eri al [ rdchssbs for Q?Qq; Ab&i ahdWo,Mdgeee auxiliary active materi al
[err] in an anount of 6 % preferable 2-20 wt % the anode current

col l ector dga@mpie2t di ssolve even when the potential of the anode current
coll ectes (copper) shifts toward "noble", reach- ing the potential at which
copper di ssol waekis exiinpte, efmmauéoheelmolmqumwrﬂawmmryprepamﬂd'mltelm nanner gy gx-
can un- dermpinedinExaset excgit bigNiSiot. ja (< xa#il; 0.89 A€ 1. 88) waperonigyvedhes teauxiliaryeathoge,

of the auxidcivampatesigitinstead ofdbMoQsal decreases 40 the battery capacr ;. but

t he decrease HgNiiCoo,Os namrounds wer peagarsd by mixing 'Eﬁi?mﬁ'ﬂﬂﬂf’@ rhicket é’°b""°°"
auxi | i asg chopatefoliawgd by gintaring the pepuliing atixture with dasired ks i h8 ing chlcf“'”
prepared i rﬂamlﬂ‘é?’°’ﬁfﬂﬂt?é'§%°5%°“’ -7 S'E'ﬁ’éﬁﬂ’l"ﬁcmb?z ‘F?E‘ﬁ?‘t“ ﬁ‘“ﬁ_‘ﬁ‘i"f"’ﬁﬂﬁ’f‘@?‘?’]‘a ¢ mor-

t oget her. tar .
The followmg Table 3:shows the composition of samples and permissible number of repetitions of overd

scharge.
55 The auxiliary active material Li,Ni,Co4.,0, (0 < x= 1, 0.90 <y = 1.00) shows the 2 steps discharge char-
acteristics of about 4.0 V at the initial discharge step and about 1.8 V at the final discharge step. At



Exanple 2 45 tn this exanple, a nonaqueous electrolytic secondary batteries
were prepared in the sane manner as ex-(plained in Exanple 1, except [err]
(0 < x [err] 1, 0.90 <y [err] 1.00) was enployed as the auxiliary cathode
active material instead of [err]. ER939128bRhounds were prepared by mi xing
l'ithium carbonate, nickel carbonate, and cobalt car- 50 bonate followed by
sintering the resulting m xture vmt Il’fd conposition at [err] for 5
hours in electric fur-_nace under npsphere.. Then sintered [err]
conpounds wer e [pul veri zed by automatlc nor- far, The fOL#OWI nNg Table 3
shows the corrpcsition of sanplks and pernissibl b nBREBESSEPLBpet]i tions of
overdis schargq. 555 .., Jhe apxili gayhadei ve nhter PumbeEref  (q < X [err]
1, 0.90 <y [erfr] 1. 55} ows | hec2mpbepsidinschproppedtidrionsctadt ifstics of
about 4.0 V at |the |n|t|al di sgharge step and apouvetdBsy¥hatgeéhq fi nal

di scharge step.] At 8 EP 0 3P1 281 Bl Table Permissible 5.

Cat hode © gunber o §ebber§0 wEg + compgsi tion .
repeti® ons of] overdi scharge 8 0 wt [err] 90
wt % + : 16 [errl] EbN\MOWP‘ wed [err]l 00 % +

14 [err] 15 I LiCoO, 90 wty + 10 wigh J

Li CoO2 70 wt %[+ . Feré%q}so wt po 20 - K
[err] 70 wt % f@'@ﬂ{? °\§I?% D5 the final disdharge step,
t he potentlal qf [err] is "bake" a th the potentiall of the

anode current dollector as sho J_ B Fi 90 ;t%Tqu , addi tgjon of tiHe auxiliary
active materiall works effectiv N &he probl em caused [y the

ove{di scharge. |30 The pre tl‘ f" caph be applied not fonly to the
cyl i ndsi cal 'y ound s gondary qjit&;(j es7@s,,d¢1 the ex- ampl e but falso to the
square | am natdqd secondary batferies za d buttonjtype or coin- tyﬁe secondary
batteries. The Jpresent inventi 2‘ %(;w d S a pew nonaqueous el ectjrol yte

secondary battdry constructed Phea“abpve. Owi ng to a darbonaceous
material as thd anode active npteriai? éfﬁ*a | i thi um conpound indor- porated

into t#¥e cat hode actlve materlaf It 1s superior in overdischarge

Eg”)(r):’ rsr? RCGJHEIS e ms ‘? %Pﬂ&gﬁg aﬁﬁ;ﬁi’z?/ %\i j% ig&ten?lglto?thx node
Be

active ma cause }'f'd{ d an anode
curreng b thd i HEH SRR dar %a&eh&%uﬁﬁswe
mater 1 8 m |g éi"g&\t i oﬁé’ é@ﬁt&qeﬁa bdﬁe’m%p@ colf e focHRBABHRALE
el ectrol yt e,m% st n%duzf? \h&sta lv neRdqtledus blRGF et lonid aaie@rdoaéuu&emaﬁhaﬁ a
Pri- Mary yéifel aidve.  Buikftd &barbtnacdold matdrial dsithd Presany. =iverevat b MBlurfl cdploridtincds-

which is ee@d mqupé &thoﬁ&‘i’dﬁvﬁnﬂ&faﬁmfslsaﬂ»eﬂaf in &&fﬁicl&?@@@rf&hhéﬁo@ﬂt col l ector and
~an auxssl i ary active nat er| al of a second lithium conpound having the 45

potential which is nore "base" than the potential of the current collector.
2. A nonaaqusmes el ectrol yte secondary battery according to Claim1l, wherein
said_primary active material is [err] where 0 < x [err] 1 and O [err] y: <
0. 50. 1. Anonaqueous electrolyte secondary battery comprising an anode having a carbonaceous material as an
40 anode active material which permits lithium to be doped and undoped and an anode current collector, a
cathode having a lithium compound-as a cathode active' material which permits lithium to be doped and
undoped, and a nonaqueous electrolyte, characterized In that sald cathode active material contains a pri-
mary active material of a first lithium compound having a potential which is more "noble" than a potential
of said anode current collector and an auxiliary active material of a second lithium compound having the
45 potential which is more "base" than the potential of the current collector.

2. A nonaqueous electrolyte secondary battery according to Claim 1, wherein said primary active material
is LiyCoy. ,NiyO, where 0 < x = 1 and 0 =y < 0.50.

A nonaqueous electmlyte secondary battery according to Claim 2, wherein said primary active material
is Li,C0O,.

4. A nonaqueous electrolyte seoondary battery according to Claim 1, wherein said auxiliary active material
is complex oxide of lithium and molybdenum.

5 5 A nonaqueous electrolyte secondary battery according to Claim 1, wherein said auxiliary active material
is Li,Coy. ,Ni,O, where 0 <x = 1and 0.9 <y =1.0.
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50 3. A nonagueous el ectrol yte secondar
wherein said primary active material-is

1

err].

battery according to Caim 2,
4. A nonaqueous el ectrol yte

secondary battery according to Cl aigpglggiehesei N said auxiliary active

material is conp

| ex oxide of

l'i thium and nol ybdenum 55 5. A nonaqueous

el ectrolyte secondary battery according to Claiml1, wherein said auxiliary

active material is [err] Wnere 0< x')faaﬂé 3 and 0.9 <y [err] 1.0. 9 EP
0 391 281 Bl Tabte—3—Refrissi-bte—"5
Cat hode nunber pf Battery pezﬁmlélo+
repet itigons of Joverdischarge 1D ~athode numﬁ'ér of Li CoQ2
0 W%+ Batterg6 [efr]__T0 wi¥q| e O& 20fwt o +
14 [err] 15 composition f&gwoy
[err] 70 W% 4 21 [err] 30 wt %K OVer ischarge i1 70 wt %
19 + [err] 30 W Bo2om—t=ireftrrert—fitr-cciren o DLU}J, t }JULEIHIH"'—U'HEI’I’] S
"base" @5 corrparHed wi t hEt he pot phifaP,090t%e% ahqde curréft coll e¢toras
shown in Fig. 7. Thus add|t|on 0L1Nhezallmdrtary actlve naterl al {wor ks
effective to ove Sjvpme) - fove 7 ) The
present inventid pund
secondary batterfies as in the ep L:Lﬁlrgl@scmbt 059$d to the square | §m nat ed
secondamy batter]i es and button- ype Qo (mjm type secondary batte ies. The
present inventid 0 r-rromete battery
constructed as ren- tlo.fﬂed abo LLCngg'l@cwa%car bonaceoaé materl |l as the
anode active matferi al and a’lity IDBNEQgDMJndt% ndor- porated intofthe
cat hode active retert+at—rt—ts-{supertor—tmovery stharge_performpnce. 35
c arfis ¥ A nondqueous ¥l ectrol tlé-%oﬂ&arﬂy%battery cokBrising §n anode
havi ng a carbongceous material jas an 40+ andde active materi gl which
permts lithi umto be doped an umﬂ@ge&w&dgm dnode current col fector, a
cat hode having g |ithium conpound as- hode gctive material which
perm t sy ithium HHEHOP @ B i HeRagHeets—etest+ol yt e,
characterized in that said cathode active material contains a pri- mary

active It end fikbl dizbharyelstep,the potdntiel ILRKTH QO EERY bd WmpartDiithiihe ptentdNofEhb dnbde
nor e " nobl eurrdnbcdectdr gahéwiiin Bg. 70Mhus; additioR Srokkauiiar Y bthie niztdkial 9Gike éffeativd toiVercome
auxi liary awelgroabsmuaisat bythe oferdiscitggeond | i t hi um conpound havi ng the 45

pot enti @ whiThe presentipvestichloarsies apptiediniot biteto thatcgiintiically wolind saendarny batterles eoih klee@k-or .
2. A nonaqaeole butglsetotheshyaredamipatesivdeongar pbstterias pndhutian-tyeregeoinctyiel sacondaly batteries.ci n
sai d prinary Ehetpresent jnwention prpvides a npw nerfaayglouy elecgolyte gecbedary] ba!eranwsmuqe@wgey- <
0.50. 50 ﬂs'ed alove, et erEbopacaeus maferial @s the @pna astiye materiabang adithivgy campynd igeor-
Cl ai m 2, wierpied fitodhy eathgnq apkyeymatcipl; i la Sypatias iy oyprdiphiange parformalice. - A nonaqueous

el ect rof"yte secondary battery according to Claim1l, wherein said auxiliary

active mat & |'al is conpl ex oxide of lithiumand nol ybdenum 55 5. A
nonaqueous é?'é'ﬁtrol yte secondary battery according to Oaim1, wherein said
au

\Agna%tog e'le%]ml)itése[:&%rl' bal ec'dt%prging an(arlo% ﬁaltln&‘a &poqné)eagxs fna%rlll EJ Jn]

anode active material which permits lithium to be doped and undoped and an anode current collector, a
cathode having a lithium compound as a cathode active material which permits lithium to be doped and
undoped, and a nonaqueous electrolyte, characterized in that sald cathode active material contains a pri-
mary active material of a first lithium compound having a potential which is more "noble" than a potential
of said anode current callector and an auxiliary active material of a second lithium compound having the

xiiary gcti
1.0 ¥

45 potential which is more "base" than the potential of the current collector.
2. Anonaqueous electrolyte secondary battery according to Claim 1, wherein said primary active material
is Li,Co,. NiyO, where 0 <x=1and 0 =y < 0.50.
so 3 Anonaqueous electrolyte secondary battery according to Claim 2, wherein said primary active materlal
is Li,Co0,.
4. Anonaqueous electrolyte secondary battery acoordlng to Claim 1, wherein sald auxiliary active material
is complex oxide of lithium and molybdenum. :
5 g5 A nonaqueous electrolyte secondary battery according to Claim 1, wherein said auxiliary active material

is Li,Co,. ,NiyO, where 0 <x = 1and 0.9 <y = 1.0.

R



9. EP 0 391281 Bl 6. A nonaqueous el ectrolyte secondary battery according
to Claim'l, wherein an anode havi ng'sai ¢l carbo- naceous material and said
anode col l ector and a cat hode havi gg o338 #41@4t hode active material are wound
with a separ at or I nter posed bet ween sai d anode and cat hode. Patent anspri che
1. Sekundl terie m Sy hgem El ekt gn mt a

i m m sau

kohl eartlgém T%W”F i ra %moj Jéi:ﬂ s'a"ﬂ' ﬁ# em% ‘t gﬁgwg uaﬁgert
und von dem Lvln Q %o &

Anodenstrorrabnehrrer el ne e|'ner Thi umver b| ndung ds al ktivem

Kat hodepmat erial, an das Li t hi um angel agert oder von dem Lit hi um abgetragen
verden kanp,t,,l,)tggl,gei,mm ni cht wassri gen El ektro- |yten, dadurch
gekennzel chnet al 3 das aktive Kathodenmaterial ain aktives Primrmateri al
aus einer £r sgeRbhdbibitietidHiEkidhtvadstgem Elekiroften i elfiei AMBde riil kohi 6t gerWiMaterisl Bls aktRerhl a S
Potenti al desanbiupmhaiesd, aedaiDiminmangsiageftund voh Genfliithiud bgewsen WbrbidniRamml W imkt binéthl S
ei ner zgei t ennbddnbtiormabiahién eheriCatinaé fit direr LithRimedibitdnhguakivem athaddhredteriall &n das
al s des Pot ertlithiah an@iagést 6darmeh Werh Dithiun dbgbtrageh weldnki Hatiound atnére niclitwasstigen Elektro-
ni cht wassr | gdyterHadurehqeldinpreichpatodal Alasgavedtattibdenimaterial ein akiines Pakormaterial aus einer
Pri mar mat er i edrstén LELIGMYeNiind @R miteinem Potentidl, dasyXedi®rals dasiP @engal gesAnodepgiromabnehigers
Sekundar bat t dst| usd gintaktivesHifsmatedsl mugainerveiten lithiymearpindungegnthalt deqen Betential “urledler” der
das aktffve Prqlsfﬂﬂﬁﬁet?'éfﬂ'idatismmmi@tﬂ 4. Sekundar batterie mt

ni cht wassrj ge bel s ,ak

Ui f sabt o gfgjqﬁ % ?E‘F T AR LR 48k Prigemateri
Sekundar batte &Y vvassrl ge trolyten gem 3 Anspruch 1, be! der
das akt]vesHi éeﬁ«smars&ueaé mik-hidhivRdssrighih é@'&meten gbFhR ARspruch 2 hel der b altive PAimatmaterlal 0.
6. “gekfhdar baf,casjie Mt ni chtwgssrigem El ektrol yten gemi Anspruch 1, bel
der aine Anode mt dem koh- l|eartigen Material und der Anodenabnehrrer und
sl ne Kat hotie Sekund@rbaftedsanit njabiwipstigern Heldmblier gemiat Maprysh 1, baider das aktiyediifsafedat ¢ien
di e Anode und‘°@P'&"°K9!‘iH6'6Pé-“b‘E'Pé@f’cw{‘andshaI ter eufgew ckelt sind.
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permet au I|t e dop ﬁon obe et un collecteur du courant

d' anode, uge Séﬂﬁlhﬂﬂﬁteﬂé’lﬁlﬂﬁlcm&@ﬂﬁﬁﬁﬁﬁk% |gbrhdl AHSPraEN 1V 661 er @fe ARGAS Wit dem AGH. | f
de cat hode Qquéarieh MEtbriabihdldbd ARodeiatiteher Gndbing KathbdeM ekl @ktiden khodéhria®aal initleP
non aqueux, aemaeethbn Gie ARode andieKdtide eldgted Abstahdshaitdr batgemtidRaitindcOnt bent un
mat 6riau actif prinmalre d un prem er conpos6 au |ithiumayant un potenti al
qul eat plus edlev6e 40 gue le potentiel dudit collecteuride courant d
anode et uRevendicatiomsactif auxill ai re d' un second conpose au lithium

ayant - un potentlel qul eat plus "besa que |le potential du collecteur de

cour ant® Filp secgrdalsmélpqiralyty nen aqueux spmprenaptyine angdeayRtyn FBW"#“&“W@N#@HUP‘E&? i on
1, dans | aqué!"ﬁ‘%'a? %"éﬁ danpdorquiperie t%tt!'!']"t’“%“ﬂ?ﬂ nog-depéret yy o ey <
x S1, et 0 gngoa !q't u “‘S“‘Igl‘ F"@"‘@e’&’dﬁ'agf ra

salon | a rev

“a"@P'gé’?e'a %’rﬁ’d‘rﬁ“ EfU'E'EI‘%“
eveni e o "i*”""’ ?ﬁ P A e
revendi cat | orﬂu thlu ﬁ L bQ? ﬁ%bg&erﬁi&tdh ' d composs

oxyde conpl exe |um at e no dene secongle ea A

6l ectrol yt® rmasaqmwa Sladtroite Inon iqﬁuﬁl‘id_bﬁlah'évﬁﬂlchﬂddam‘anb rRGueRd ledit hatéhali actf pri-

materi au adi fmeresst du HiCai yNb,Og6el 0 €lxi=l1] @@y 902 0O 0 < x S| et 0,90 <y 5
,0. 6.46Pile secondalre A 6lectrolyte non aqueux salon |a revendication 1,

dans | aque¥| £l W%&Bﬂeé‘a%'m nprARupuxczgion la revepdication2edpang lapyslinlgdimatiriay agtf pri-

col l ecteur d'™AMBA¥IELGeRe" cat hode ayant ledit materiau acf de cathode sont

en- 1 oul esy AVGE sddBndaflPIANS ndnHaGduR St 1£/8bdnicatiditl, e U RAME 161t mbtdridl: b aux

cat hod % 1b liaire est un oxyde complexe de lithium et de molybdane.

5. Pile secondaire & électrolyte non aqueux selon la revendication 1 dans laquelle ledit matériau actif auxi-
liaire est du Li,Coy:,NijO, 0l 0 <x=16t0,90 <y = 1,0.

6. Plle secondaire & électrolyte non aqueux selon la revendication 1, dans laquelle une anode ayant ledit
matériau carboné et ledit collecteur d’anode et une cathode ayant ledit matériau actif de cathode sont en-
roulés avec un séparateur interposé entre ladite anode et ladite cathode.
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