1 6 FEB 2004 -1 ALKALI NE METAL OXI DE/ METAL HYDRI DE BATTERY Patent clains 1.
Al kal i ne metal oxide/ netal hydride battery, having a positive] gl EEBrzidé
whi ch contains a netal oxide, and a negative electrode which is forned by
a hydrogen storage alloy naterial that conprises, in addition to msch
metal, the el ements nickel and cobalt land has the CaCu5 type crystal
structure, characterized in that -a part of the cobalt in the alloy is
replaced by iron and/or copper, and in that it has the conposition

M VAl wiwhxCoyMz with Mm = misch netal, with M= Fe and/or Cu and with the
paranmeters OakAL¥NB METALO0RIBEZMETALAHYDR2DE BASTARY 0.3 s we 0.5 4.9 <
v+wtx+y+ z s 5.1. 2. Alkaline netal oxide/netal hydride battery according
to daim1l, characterized in that the m sch netal has an La content of
from25 to 60% by weight, preferably from4D to 60% by wei ght, the

remai nder to 100% by wei ght being predom nantly Ce and other rare- earth
netals. 3. Al kaline netal oxide/netal hydride battery according to one of
Claims 1 to 2, characterized in that 1 6 FEB 2004 - 2 the positive

el ectrode is a nickel hydroxide electrode. 4. alkaline netal oxide/netal
hydri de battery according to Caim3, characterized in that the nickel

hydr oxi de el ectrode is of the foaned-netal electrode 5 type.

Patent claims
1. Alkaline metal oxide/metal hydride battery,
having a positive electrode which contains a metal oxide,
and a negative electrode which is formed by a hydrogen
storage alloy material that comprises, in addition to
misch metal, the elements nickel and cobalt and has the
CaCu; type crystal structure, characterized in that .a
part of the cobalt in the alloy is replaced by iron

and/or copper, and in that it has the composition

LﬁnNivAlenxCoYMz with Mm = misch metal, with M =
Fe and/or Cu and with the parameters

2 s x s 0.4
.1 =z = 0.4
.2 sy s 0.4
.3 s w=10.5
9 =v +wW+xXx+y + 2z s 5.1.
2. Alkaline metal oxide/metal hydride battery

according to Claim 1, characterized in that the misch
metal has an La content of from 25 to 60% by weight,
preferably from 40 to 60% by weight, the remainder to
100% by weight being predominantly Ce and other rare-

earth metals.
3. Alkaline metal oxide/metal hydride battery

according to one of Claims 1 to 2, characterized in that



5. Process for the production of a negative hydrogen storage all oy

el ectrode for an al kaline metal oxide/netal hydride battery at§oFERNg{H;o0
Claim 1, characterized in that the nolten alloy is atom zed and the
collected 10 material is heat-treated ang pul verized in subsequent steps
and, if appropriate with the addition of“a binder, is applied onto an

el ectrode su mrahmsqth %}%ﬁoﬁ% (&é‘l% tﬁ&% rﬂy‘%r&pﬂ@cgféégfgdén t hat

the heat-tred 'S carrl e 700C to 900C under
vacuum 1 6 BEB 2004113ca1A111cal i netadt aloxc;ﬂed@yem@tlal hyérﬁée bRA%SFThe

| VeNti on I el dig ANl Keh11® 3T il rabtelalsB aln Nyditdendat L havi ng

a positive electro contains a netal oxide, and a_ negative

el ectrode V\Mmm&mrnéecbyoaehy%n o@n Sher Apangd e rat crqlactgede
conpri seéa 1,?,gdl tion to msch netal, the elenents nickel and cobalt and
has t he Cu5-type crystal struc- ture Cel|ls of the rechargeab) e netal

oxi de/ met al 510 hydr ifrecaps dergsher Bregusksor fRMeFatVe Shal

accumul at or  GRldrs g atlh.%yI Eiﬂéﬁﬁbdeofof"ﬁeﬂiﬁ'ﬂ'iﬂé“ﬂewtcﬁdﬁdemtal
superiority is primarily“based upon,the- signific ntI better ,ch
accept ance ciyaFide paftens aﬁ?ﬁFG@%ﬂ §Por‘§§é-”h at F é’@l"&&ﬁi&f gtfhpar ed
to that of 1hax nemat |:Mﬂt{§iida0.ﬂ.o§‘(adﬂh Urﬁ&ﬂnﬁ(ﬁd’d)dandl-Ndiegem]S]Im by
t he active materlal M he = negqgat.i v. dride Iectr pl ace
reversi Bl f% &‘I?@tsa’r%ﬁetﬂﬂe a?é é"erii'zlﬁés “?’c‘ha ﬁ{r}‘g) 20
MH + OH = Mstd;QOahda :.(fdlawmpgmag:)e w&.ﬁwatn:edadﬂiﬁieimg:ﬁarhad:dgt,t he
chargi ng cur rlent pp\%_eta rrp05| tlleOJ]: Jde\/\@u%rpoﬁ/@_ereas duri ng- di schar gi ng,

6. Process according to Claim 5, characterized in

that the heat-treatment is carried out for 2 h to 4 h at

15 700°C to %00°C under vacuum.



hydrogen is |iberated and binds to O4 ions to formH20. A cur{gnfaélﬁﬁlng
in the external circuit of the call 25 corresponds to the el ect "l '
simul taneously released. The positive partner of the negative hydrogen
storage or metal hydride electrode is_ggnerally a nickel hydroxide

el ectrode, at which the follow ng reversible 30 reactions take place:

N|(O—|)2+ !(ér)ﬁ " r@,éaa%del\' 20+ e- = N(OH2 +
OH (dlscharglngf taﬁec?%g%%gﬁggg's parate? by a separator in the

alkaline electrolyte. 1 6 FEB 2004 - 4 In the multiplicity of netal
oxi de/ metal hydri dem,l QatEﬁgggilwghcqengegarEbcugﬁr adka13ne0 imeekuded in

the generic type fornulate e outset, the electrochenicall actlve
mat eri al ofOxhéedugaﬁﬂvbYQréﬂecPP§&erW3 havingdar Pefi s venederstR
conpound L n“tﬂiﬂb bé)t:heeaﬁ.t cStfldtehe anatdanega eﬂdepalbctt&odbhe

nickel is re ace by other netals ut W t hout t ab|I rma
metal hpdri ¥ glﬁél hg ¥ﬂ§?‘6€ybYe¥11R‘)€4)‘~'°9‘r‘iﬁ BEoRAA% ':tﬁ“y"tah'etﬁ‘ﬁﬁt hanum
can be 10 pepb2dadsly Ohhaiadsefoarid ﬂaahs,mma rxa:ré eﬂm:sm ckel
can be repl ace by nmetal s such a cobal t

um, iron or
chrom um | Rickel] ang qohadtt A9 dFaThEE% §?$B§st§P5 gi rg'gcordlng
to their reppegentative, LaN|5, to an 15 AB5 type. It has a CaCu5
structure. In contras

and/ or zi rconi um an&® h?@ﬁég ast epsgtgéﬁgg aL%%t: Bgﬁbng EnLIett%g'lxg]and
AB2 types (i&ﬂklaads@HWda gdnbﬁ&ﬁﬂgﬁpmnuﬁ shpeviodetovedniviembioarls, the
La 20 is custommnily,’ SRLPEEY ¥ 2nd0 F4AAPLCTE S Yt Rldkel Y Badmium
system. The superiority is primarily based upon the -
significantly better charge acceptance capability of the
hydrogen storage negative electrode compared to that of
© 15 a negative lead or cadmium electrode.
Hydrogen storage by the active material M of the
négati?e'metalrhydride electrode takes place reversibly

according to the scheme

M %+ H,0 « " = MH + OH" {charging)
20 MH + OH" = M + H,0 + e  (discharging).

a hydride MH being formed by the charging current
with decoﬁposition of water, whereas during discharging,
hydrogen is liberated and binds to OH™ ions to form H;0.
A current flowing in the external circuit of the cell

25 corresponds to thg electron which is simultaneously
released.

The positive partner of the negative hydrogen
storage or metal hydride electrode is generally a nickel
hydroxide electrode, at which the following reversible

30 reactions take place:

Ni(CH), + OH = NiOOH + e  + H,0 (charging)
NiOOH + H,0 + e” = Ni(OH), + OH™ (discharging)

Both electrodes are separated by a separator in

the alkaline electrolyte.



whi ch contains, in particular, La, Ce and other rare- earth nejal T,
substitution of nickel by other netals 1is usually carried out{%i ?‘EBt 4
purpose of reducing the equilibriumpressure of hydrogen in the cell. 25 A
plurality of such alloys is already knoyn from the patent literature. For
exanpl e, US Patent 5008164 discloses an alloy of general conposition

M aCCobMic, in  whigh ghe mubt ﬁ:é:.t yopahbtal 6ﬁma¢ﬂaea1 inl&eOf t he
substituents to form an aIon cXd, it b oselect
SLEETREY

X fromthe ghatperéescybing, i BarN-°“1SF'aﬁHeS?| 53 Sn&' Bart of

the AB5 al | oyehdrifor megplr om td@ndt Ls@poneat B- Wet %bﬂwage. nunbhe of
concrete exanpl es for corrp03|t|ons can, b nd .i.n EP- A ?vzm (for
e

exanple 35 ﬁ&§r9€BBm5ﬁ/ﬂ%13Al GHiVE Teberi 71 43 Y%y Req
MNi 3. 958 0. gfeft¥8de. ¥ aldmivedi Frdu kaw sténbermegalidc thempoimd art

and is used in_practice, ha conpositio 0 0.3
y s 0.7) Fi n%lﬂigs' a"Bré’B&Fg‘t &’G‘ﬁ:hp Qrt?coxégls : ngwﬁ‘g&% %‘n 1&@ 08§ ( 5 >
2284%021636“ il;na nfiakea h}gd&eg&acba)rb@ge:uﬂdmmmm byt wisbodtsthesed in

, . .this pr ess gm t ed
per pendi cul a?£§7£g§§i Eg 8mp?e§§8?F'g§HdFL§U| 8 9 g?é?ﬁﬁ' Iq'.lre%u@ rdgtc fGI ows
out of a5 rr;al ting VEeseIelxﬁpald.esal t past atodii Zhei ohn#hammamnbe
mat er i to for ica ' i
free eﬁi?r onﬁ%ﬁf‘n 3§§ é %ﬂf{ﬁaéﬁ Q%E%?% \é\,gﬂ#hn;gghggrtg)erl nTﬁe
probl em undenigkay can bqveqplanmlsbrmetalaosuahtﬂ%ugﬁbﬂ?ﬁbmaé’é@iage
alloys with #.Béﬁ’ cggﬁg gggt eﬂ. nd 1] gmgugood current-| oading capacity,

u

even at |ow tenf per res, cyc e lifetine can, howeyer, onlg be
achi eved wi th hi gher IBobhe cb#ﬁ%#ﬂt“%e addk ciofy shese alloys ar

assigned, according to their representative, LaNig, to an

15 AB; type. It has a CaCu; structure.

In contrast, other hydrogen storage alloys having
titanium and/or zirconium and nickel as essential compo-
nents belong to the AB and AB, types (TiNi and ZrNi,).

In the case of alloys derived from LaNig, the La

20 is customarily replaced by a so-called misch metal (Mm)
which contains, in particular, La, Ce and other rare-
earth metals. The substitution of nickel by other metals
is usually carried out w:‘.th the purpose of reducing the
equilibrium pressure of hydrogen in the cell.

25 A plurality of such alloys is already known from
the patent literature. For example, US Patent 5008164
discloses an alloy of general composition MmNi, CO.Mn., in
which 2.5 < a < 3.5. By partial replacement of one of the
substituents to form an alloy MmNi COMn_X,, it being

30 possible to select X from the group Fe, Cu, Mo, W, B, Al,
Si and Sn, a 5-component B-part of the AB. alloy is
formed from the 4-component B-part.

A large number of concrete examples for alloy
compositions can be found in EP-A-206,776 (for example

35  MnNi, ,Coy sMn, (Aly ;) or in EP-B-271,043 (for example
MnNi, gcAl, ;C04 75) - An alloy which likewise belongs to
the prior art and is used i:n practice has the composition
MmNi, ;_,Co Al, Mny , (0.3 sy = 0.7).

Finally, a preparation process, referred to as



high price of this raw material constitutes a difficulty 15 in this

regard. The object of the invention is therefore, star- ting frpf FRB 2004

latter alloy conposition, to make available a nodified alloy material

which leads to a | engthening of the ¢ ?mgeallfetlne whi l e containing the
a

| owest possible 20 proportion of cob The object is achieved according

to the invention wth nmet al_ _oxi_d Y, hydr o-
gen storage EPPo?tQ?léegﬁfg|ﬂ§%ﬁ|%JL§§%§§ﬁ§négﬁggqga£iﬁgﬁtPgﬁaegagsl¥ i s
defined in Pau.eat dfbaillopsdd 20 BPcéRdi APy, IrhbbiscrpoceasioATIRIRE! fil | ed

by an alloy,MmNi yAl wivhxCo

content of fP&iE ¥§°Pon§65¥8y §£F3§§§Q @H?eﬁeg?ghéggﬁgg%qk g é%?gtaaerght
30 the renalpdessumzzaﬂ%iﬂEUWGlgh¢ Mélt?qnaiknﬁrthﬂtyftEWB aus ﬂ%l§ one of
the met agns &g? ;thS v%%l o dua &S ddMl1801 4 ﬁf&rﬁ’ii’éi‘ﬂoﬁoofhﬁhb”ﬂéﬂttbﬂn t he

proporti conponents can vary wthin the limts 0.1 s
z s 0.4; 0.2matprdal. %o 0f6rm wpherizal paptickes, s they %\hﬁfﬂsgﬁls# +w o+
X +y+2zsb5b 1 2004 4 & er¥riafindrd 2@ a3 BB tledeakti SCh
met al contalngl Pncgn EFICU éﬁ? nore_than 25@6byave|ght) as me?l as Pr
and Nd. Wentbe bn@tpu ateauseelipse chambered Cu/Fe ratio is in the range

of 0.5 s Cu/Fe s 2. Ape haﬁrmaasaa&mae 'ﬁhé eshsemtﬂ&nthesalthax.serl es

MWN13. 8Al 0. 4MhO. 3Co0. 3MO.™2 wwth M= Fe, I Ie li.feti of cells can,
if an alPoy maitbeugh knpwh ?h@réﬁﬁsﬁ}¥?¥ﬁn¥9 F&Pﬁ%? ”%ﬁ t he
cobal t have a good current-loading capacity, even at low tem-

peratures, a high cycle lifetime can, however, only be

achieved with higher cobalt content. The scarcity and

high price of this raw material constitutes a difficulty
15 in this regard.

The object of the invention is therefore, star-
ting from the latter alloy composition, to make available
a modified alloy material which leads to a lengthening of
the cycle lifetime while containing the lowest possible

20 proportion of cobalt.

The object is achieved according to the invention
with a metal oxide/metal hydride battery having a hydro-
gen storage alloy as active material of the negative
electrode, as it is defined in Patent Claim 1.

25 Abcordingly, these expectations are fulfilled by

an -alloy

MmNi Al Mn, Coy M,

in which Mm is a misch metal having an La content of from
25 to 60% by weight, preferably from 40 to 60% by weight,
30 the remainder to 100% by weight being predominantly Ce,
and M igs one of the metals Cu or Fe, or mixtures thereof.
According to the invention, the proportions of the

individual components can vary within the limits

0.1 s z s 0.4; 0.2 = y = 0.4; 0.3 = w s 0.5;

35 0.2 s xs 0.4 and 4.9 = v +w + X +Yy + 2 s 5.1.



10 is used for their negative electrode, be considerably i ncr eag efER qw%

conpared to

Si, V, Sn or
shorter cycl

preferably cBPFF&EUSBToufewn(me

a conventional hydrogen storage- alloy MW 4. 3-yCo A20. 4Vn
(0.3 sy s 0.7) which has the

Cr instead of Fe or Cu regults in |low capacities or 15

same | ow cobalt content y = 0.3. The use of

e lifetinmes. It is particularly advantageous to produce the
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increased compared to a conventional hydrogen storage:
alloy Mi4.3-yc°y1‘\10.4“n0.3 (0.3 sy = 0.7) which has the
same low cobalt content y = 0.3. The use of 8i, V, 8an or
Cr instead of Fe or Cu results in low capacities or
shorter cycle lifetimes.

It is particularly advantageous tc produce the
alloys according to the invention by atomization of the
molten alloys and subsequent heat-treatment and
pulverization. The heat-treatment is preferably carried
out with temperatures of 700°C to 900°C for a period of
several hours, for example 2 h to 4 h. _

Size AA Ni/H cells were used for electrical tests
and alloys with composition according to the invention
were used for their negative electrodes. Cells for
comparison contained negative electrodes made from the
conventional alloy.

The alloy samples were produced either according
to the conventional scheme: melting the starting metals,
casting 12 h heat-treatment at 1000°C in a vacuum
furnace, pulverizing, < 75 um particle-size screening, or
according to the invention by atomization of the molten
alloy, heat-treatment and pulverization. According to
their X-ray diffraction patterns, all samples are shown
to be monophase and exhibit exclusively the typical peaks
of the CaCug; structure.

In the further processing to form negative
electrodes, the alloys were rolled on an Ni perforated



5 as positive electrodes. The paste was conposed of 90% spher| cal Etﬁk
hydr oxi de and, for the remaining part, of CoO binder 2004
(pol ytetrafl uoroethyl ene) and water. The separators were commerci aI |y

avai l abl e types made of, for exanple, golyam de nonwoven. 10 The

el ectrolyte consisted of 6.5 nolar KOH and 0.5 nolar LiOH solution, in a

proportion tar he ualy cy efdd-of the
cells were g)n%"%l one run | ; ’Efﬁn r t%a&;oz%l ovnain% condlcél%ts 15 1 x

(Char gi ng f dilusreetiiytene bindexorage for 24 h at 60C, discharging W|th

0.2 Cto final voltage Jféém %2@&@@&& NG i et/ M&éh Sbafnedaigy ng for
0.25 h. Discharging with 0.2 Cto fipal voltage 0.9 V). The result of the

cycling testRRsEing el |1H’CH-'°’E’€}71? ire amhih foamErane greeh #38%g

capacitiges a4 APdadbive eleeitirdded. t'fEeCPEEEenmfc dB8dCWEve90%
referenced 1 relates to a convention w th cobal t, cont ent CoO 3

and the curAPheRiGahRtrk @r@‘éﬁ%’-&ﬁ éﬁﬁth Prcc'iﬁ\?erﬁm g |RAF i
cobalt 25 cqig etdo Cq-.OiﬂderT h&:&i}ﬁ@éiﬂaﬂhﬁdrwmﬁ ahd ewh ger of thl s

known material is, wever, obtained at the cost usi

correspondi ngly |ar g@%rﬂﬂﬁﬁﬁ:ﬁ"%ﬁ‘aﬁ’fe %"F’Eﬁ&gja? Mﬁ P (with M
= Fe) acconfidy dft tfuer ienapleon ﬁdsleyahﬂulg/omemor to the 30 known

al | oy

h d lifefi beh LI di
fo the Xhvent | on naviie SEeetrobelF donaieS bl o §ob ML (Bl .
Co-rich al |Gy ZnolenerLiOR swilvetioin t hizi ra |prwpexttdldn cu:f\tZa.n‘t .l fecelgas
atom zation is enpl gye gtfﬁé‘ LESJ:Ft Brfo%%“é’&%hf éﬂgiiﬁizaﬁiﬁ%@ aged to

the foll ow ng process eps atom 5 mscreeing of the
spherical paelild ewetres MQQQMedg (run in) under the following

conditions:

- 15 1 x (Charging for 15 h with 0.1 C; storage for 24 h at
60°C; discharging with 0.2 C to final voltage 1 V).

3 x (Charging for 7 h with 0.2 C; waiting for 0.25 h.
Discharging with 0.2 C to final voltage 0.9 V).

The result of the cycling tests is recorded in a
20 figure which shows the discharging capacities C (Ah) as
a function of the cycle number n.
The curve referenced 1 relates to a conventional
alloy with cobalt content Co, ;, and the curve referenced
2 relates to ancother conventional alloy with cobalt
25 content Co, ,. The clearly very good cycle lifetime of
this known materiai is, however, obtained at the cost of
using a correspondingly large amount of cobalt.
Alloys a (with M = Cu) or b (with M = Fe)
according to the invention are clearly superior to the
30 known alloy 1 with regard td the lifetime behaviour.
Moreover, alloys according to the invention have
eycle lifetimes very close to the conventional, Co-rich
alloy 2, even in spite of their low cocbalt content, if
gas atomization is employed in their production and they
35 are subjected to the following process steps: melting,

atomization, < 125 um screeing of the spherical particles



t hus obtained, 3 h heat-treatnent at 800C in a vacuum furnace,

pul verization. In this case it is essential according to the i nV@&nFEBn2004
that the atom zation be carried out in conjunction with the follow ng
steps of 5 heat-treatnent and pul verizatjon. Curves A (M= Cu) and B (M=
Fe) relate to alloys which indeed have this particularly advantageous

produst i on TEL1gC gL e 0 241 0D, Giad Do EURDHME T NEShackigl Ton

and pul veri z nsT dér 8"t fe capacity and cicle
lifetime, anflubnaease po.flwtd:asmtt:rca'a-t nmént tsh-‘etpsctalﬂe cyel dg j pEsPRELR

consi der abl Ya hi gh t t negat | geahktariealucsd
sanples a an%c‘gr&rﬂ% rs]%%cr'ﬁ:fé nat ure Q;;% hlet%ﬁ%f)oys produceda i5 acggrdi ng

to the invencaonied eusniiratdaniunekion withetbe HALIRWARG i 358PBNFesi des
n the fact gt thehin@a¥dgha B?&bb%h 2l Sl Y haped) aadd under

a scanning ectron m croscopy ~exhibit a. cell t%@ subs ucture
The substrucBur@ &ar Felepxednte fF%m%ﬁW@YE whéfheringe Pons.

These boundararége?gafl &@tsﬁtagashhtgESduEtaenaaata&anately 20@6by vol une
of a particle er }s’|

ni f1cant in chem cal sition probably
al so in crystall ogr aBRFR &%r?ﬁ%F?BﬁPPhé"%uB’%Pr%ﬁ’@‘ ﬁ Eispect ed

that the boupdaiymbREi AR JuDPyiieyEos t:am;wsnegeruatﬁmmmacoty The
effect of the heat- treat rrent |s IIL (ie"sfo ose the boundar gﬂ to sone
extent BY di FRescER ¥hi-€h t RECPEES Fhe

increase in gpgachéit Jﬁ@p@fﬁmtcy@ﬂe p.lﬂf\eeriuna dlg thnslhdatr:abﬂ.yahédhspheri cal
Gl et rodes t FBRBY e ey B30 (8 b aTTEon O oy aicad bhikERe "
the result oa amdebefficient use of material and therefore further ‘
increased capacity. {fig egagRihdl ANMVLISHO! ¢l | QVESEONpléduced
15 according to the invention by atomization, heat-treatment
and pulverization resides in the fact that their powder
particles are spherically shaped and, under a scanning
electron microscopy (SEM) , exhibit a cell-type
substructure. The substructures are separated from one
20 another by boundary regions. These boundary regiona,
which constitute up to approximately 20% by volume of a
particle, differ significantly in chemical composition
(and probably also in crystallographic ordering) from the
substructures. It is suspected that the boundary regions
25 only have a low hydrogen storage capacity. The effect of
the heat-treatment is to decompose the boundary regions
to some extent by diffusion processes, which is probably
the reason for the increase in capacity. The effect of
pulverizing the heat-treated spherical particle is that
30 the spherical shape is broken up. The particles in the
electrodes therefore have better electrical contact with
one another with the result of more efficient use of
material and therefore further increased capacity.
The essential advantage of the invention is
35 therefor that expemsive cobalt can be replaced when using
the new Cu- or Fe- containing hydrogen storage alloys.
Ni/H cells equipped with this negative electrode material
can achieve virtually the same cycle lifetime

(approximately 1000 cycles) as cells with conventional



l
35 therefor that expensive cobalt can be replaced when using the new Cu-
or Fe- containing hydrogen storage alloys. N /H cells equipped{v§ tFEB ROk
negative electrode material can achieve virtually the sane cycle lifetine
(approximately 1000 cycles) as cells wi gh_conventional | 1 6 FEB 2004 - 9
al l oys, the cobalt content of which is approximately twi ce as great. Wth

convent i onalyjaldyys ¥hiaCh il Bon@BAROX FALAYH Nes s afproxinptsly ty of
Co as the alal oys according to the invention, it_is onlw¥1.'p ssible to 5

achi eve cycltaviiqe a8 ngsenh -t W the SRV LAAA b xR ThPERY SAER This is
not suffici gpdd¥inetEly Gild safe! 16wt geant Doyt BE Cohas hdrd alluys
practical requirenents for_ |oading capacity of, the

el l |1
satisfied bPRFERF ek oflt ATEREIPRN 1w &EbaPPi¥0 é%%%glﬁig 'l%oe al | oys
accor di g t qdHieveVepE1ON1BERLINeBO invethd NEegion bE tapproxindtiely egar d,
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substitution of the cobalt by Cu or Fe does not
necessarily lead to losses in capacity at higher loading.-
As measurements of the discharge capacities under
15 different loading levels from 1 C to 5 C have shown, at
higher loadings levels (arouhd 3 C) these capacities are
in fact approximately 10% higher than the capacity values
wﬁich are achieved with conventional alloys. Alloys
according to the invention have a less sensitive reaction
20 in regard to their capacity behaviour to locading changes.
Other properties psuch as aself-discharge or pressure
behaviour are also not detrimentally affected compared to

conventional alloys.



