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The invention relates to a gastight alkaline 

storage battery for storing elect~ical energy, having a 

positive ~lectrode essentially comprising nickel 

hydroxide as active material, a negative electrode and a 

s .~ separatbi" · dtsposed· between tlie'· '· electre>des iii ~'.a:: ·closed 
!~:- ·. .. . . ~.11 : ·, . . • . . ~ ~=·1 • j::~ ... :' ~'>'" ·. • ' 
.· casing. . 

~. :Cit "the fiE!ld ot . gastight tllkaiine:.··· stdrage . 

'''·:bat.teri~s, the . r~~ent J'; te·chnical "dt!-Ve.iopd~t. "lias 

. con~ent~~ted ina1~1y on th~· improvement· of t'he ~iect~de·, 
10 , constructioli .. : and on measures for promoting the;. gas 

; . ·~· .... ::~ ... ~:· ... · . .• :·.·-·r;·:,; ... · ·' • ····-....... ····.·.. : .... ~~---·=.· . 
··consumption· i%f order to mal(:e the_ gastight £Unction ··st:i:ll" 

more reliable~~ .·_This has n~;; giv~ rise t~ a ·wide vari~ty 
·df . types among the ~i~ct~~des, whose a~tiial~ . eie<ltX::o-: 
chemically active material is nevertheless still composed 

15 of the conventional substances, namely nickel hydroxide 

i'n the case of the positive ele~trode and cadmium 

hydroxide,. iron hydroxide, zinc hydroxide or cobalt 

hydroxide in the case of the negative electrode. Most of 

the commercially available gastight alkaline storage 

20 batteries are accordingly also based on the conventional 

alkaline battery sys~ems, to which the h)"~rogen-storage 

. systems must also be" added ... 

. :Among the electrode types in gastight alkaline 
storage batteri~s~ . the .··.sintered" ... type i~ pa~ticu1;i~1i 

-~:. '"::·.. " • . ~ ~ • . • . ;,,.. . i . . ':: . . • ~ ~-

: . 25" commbiJ.. ·:en. gastight 1fqund :cells,:· both: .··electrqdei.'.• 

:· ... ·t·· 

'.·, 

.::.. . -!~··· . .· • ~-:~. . : • . . . ;· • fr .,,_. .... . f"...· 

polarities belong to:: this. type: :en· ·button ·cell.s,· ·'both 
t .. ~ ~ ·:, .... . ' ; . . .·.. .. . ._ ... ;;. - ~; .f.:i.· . 

'··~-electrode. polariti~s _,&,re us~a~ly -present ·as· ~p~ess.ed-

powder ta.biets ~unted i~ a woven nickel-wire_ basket •. :en 
. . 

the case of other pressed electrodes, the active mass is 

3Q pressed onto strip-type metal support gauzes. 

A special type of negative electrode is the so­

ca1led e1-ectrodeposit electrode, which is obtained by 

cathodic metal deposition from cadmium salt solutions 

(German Offenlegungsschrift 28 22 821). 

35 According to a still very recent development, a 

metal-foam matrix whose pore systems the active material 

takes up in pasty form [sic]· forms the support and 

collector ~oth for a positive (US Patent Specification 4 

251 603) and for a negative electrode (European Patent 
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Examples of various combinations of electrode 

types in gasti~ht alk&iine storage batteries can also be 

found in the patent literatUre. 'l'htis, in a known nick;el/ 

liydrog~: battery in'\- accordance· -.with Bu:r;ppe.~~ J;tatqt ·. 

$peci-f ioation_' ·a94 333 ~- both ._ele~ti-ode sp~,ie~ are~-pres•t 

~- -the'-~~·~qrm .. of ··.the --~-tal-foam -ma*i=!C .. el,ct~odes 

mentioned .•. ' Ge~ Offenle~sschrift 34'il6 817 s.µgge8$,s 

the combina-tian, of a cadmium electrode ··of. tile ea.eat~-
. 

• . :iri: 

d,eposited .type~ with a posit~ve, charged, pressed.:..powder 

·electrode. ··. -~P..Ublished Bu:r;:opean Specificat~on . ~8. 9:i2 . 

discloses· the· .combination· Of· a positive pressed electropt! 

wi~h·negative r;lintered electrQdes. 
. .. 

'!-:.ct· 
•} . 

The object of the invention is to provide a 

15 gastight alkaline storage battery which is fitted with 

electrodes which supplement one anothe~ ideally in 

relati_on to energy storage· ·capability~ and mechanical 

20 

· robustness and ·which can be· produced· by means of an. 

inexpensive manufacturing process which is as automatable 

as possible. 

The object is achieved, according to the 

invention~ . by a ·gastight al]taline storage batte:r;y as 
. . 

specified in Patent Claim l. 

·:c:n accordanc~ .ther~ith., ho.th "the·· positive and.;; . 

. ~5· ·the. n.sative etectrod~s of: ··~e storage b•ttefy ACCo~ihg '" 
~· 

·:·" . . 

t to the- ~nvention he1oJJ,g ~o the :rolle4-elec~ode·, type. -~ 

:A. This ~:i:·ec:trbde type ~s g-.,ined : a,' cer~;~ di·s·s~l-nat;ion 
only very· ·rec~ntly. as a:" re~ult'· of advances in rolling. 

technotogy. :en this connection, because · ~f their·. 

3 0 mechanical strength and flexibility, rolled electrodes 

can readily be ·Used in wound cells·. '!'heir production, in 

which a mixture essentially containing the active 

material and a powdered plastics binder is rolled onto a 

metallic support material, may preferably be carried out 

35 by belt conveyance. The preparation of the rolling 

mixture itself by dry mixing of the weighed, exclusively 

powdered components is probleIS-free and affords an 

efficient manufacturing operation. 

Positive and negative rolled electrodes can b~ 
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combined part±cuiarly advantageousl.y in a nickel/hydrogen 

storage battery. 

Xts positive electrode is bai:.ed on a,Jl. Ni gauze, 

a nickel-plated perforated strip, an Ni expanded metal. OJ:' 

·a nickeli;.f,i.bre ·matrix .~s ·supp9rt .m..terial.~ .. The---~~lling 
. 

. ;-

~ t:ure applied thereto is· ·~composf;l?. of i~. chy ~ture 

ccpprisi:rigi ·n·icl1cel . ;hydroxide- as · -active ~.-materi.-l _~>-. and· 

nl~kel·-metal po\fder, accordi~\J t.o the in..J~tion, --and a~: .. 
least On.e 'furth~r •etal powd~ from the group comprising::· 

Co, Cu, Fe, ·Mo; ,W, Mn, Cr, Ti" .,~d Zn as c9nducting ag~t, 

aild of.' •. plastics binde:r;-. :. J:D.-}:~~ddi tion, · all a~d,if;ioll O:f ·. ~<. 

to 12% · ~- weight of · graphite and/ or soot to ' the dry 

mix6ure -i~s·- possible. · According to the in.'9-ention, th• 
. . 

amount [sic] of metal powder should enter into the dry 

mixture in an amount of 5 to 25% by weight and the nickel 

hyd~oxide in an amount of 75 t~ 90% by we~g~t (i.e. the 

totality of all the mixture c~ponents with the exception 

of the binder). The nickel powder alone ~hould be in a 

weight ratio to the amount·of the other metal pOwders of 

1:1 to 1:20. According to the ~nvention, a particularly 

advantageous dry mixture contains, in addition to nickel 

hydroxide, also smaller ·amounts .. of further ~ydroxides, at 

lea.st one, however, ·from the 'series· _c0mr;>r~.s~ng_ Co {()H~ 2, 

· ·· .. _. Cd {0Hl'2 ,- · Zn (OH) 2, . .>-.1 (OH) 3 , Mg ~pH}~2 , iron -hydroxides and ~ ... 

25.· · hydrox~d~s~ Thise li\dditive~·:lmprove1the. ~ontipu~~s load 

· · . · carryiilg ·capacity of :the el.ectrode ~hen (.~per~~~d·· cycli-
~ ·.. \. . . ·, ~ -':" . . . . ;... .• 

. _1ca_l.l.y and ~ens.ur.e a good charging ef.fi~'iQ.Dcy·. · :In.stead.i of 
' ,, 

• - • <! ~:;_ t .. 

being included as separate additiyes in-the dry mixbure, 

·they may also already be included in the nickel. hydroxide 

30 provided they are produced a~ products of a· simultaneous 

precipitation from a solution of corresponding metal 

salts together with the nickel hydroxide. Xn both cases, 

the proportion of foreign hydroxides in the nickel · 

hydroxide present in the dry mixture should be 12 to 15% 

35 by weight. 

The nickel hydroxide, optionally containing 

~nclusions of fo~eign hydroxides, is preferably based on 

spherically shaped particles having particle diameters of 

between 3 and.300 µ.m. Separately added foreign hydroxide~ 

...... 
;: .. 

..... : . 
~-

-, 
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may have particie sizes of between 3 and 70 p.m. 

The particles of the metal powd~rs are preferably 

also spherically shaped and have particle sizes of 

between 0.1 ·and 50 p.m. 

A"fd;er· all· the coinpol:ients of the cirY mixtur~-·have 

beah · thoroiUghly premixed, the\· plastics bia<ler,· ·c~osed 
.ii;· · · ·· ·' c> .. 

-of fjpolyetb.yiene, polyprop}rlene, ·a polyesteri.ior· po·lY"i:Lnyl> 

alcohol, is;:finall.y addecf to t.he dry :lliixture<in··an amount'~;; 

of· 2 ·to 10% by-~1.,;\t.teight ·and de entire mixture is:···the&~" 

• :~r. 

-=~;·.~.-· 

· 10 · finally ground to produce the·; finished rolling mtxture •. , . 

. \.....::' ·.··. 

All the mixing operations a:te··';cidvantageously carried·qut:.o,.::· ·. ··· 

in mixing devices· having interl.sive · comminution 'effect~«:. 

for· e~ampl.e i~ knife "mills. running at high ~peed.< :Cn .·.· 

15 

20 

particular, a very uniform. distribution of the binder 

materials is thereby achieved, said materials forming 

thin filaments which pe~eate tI:ie ent~re powdf,!r bed in a 

network-like fashion. . Said rolling mixture is then 

prerolled at high pressure in a calender . to form a 

laminate 0. 5 to 0. 8 mm thick and then rolled onto the 

support material. 

J:n the case of . the ··preferred storage battery 

. accdrding to the inv~tion; nam~ly of ',the nickei/hydrogen 

· ·storage battery o~ metal hydride storage :&attery, :a .dey 

poWder mixture also' essential·ly ·forms, ..... in· addi.tion to a, 

25·' small ~unt 'of ;powdered plasiics ·mat'e!ria1., th; rollin~i· 

'' · mi'xturek fo~' the nega~i~, e.lectrode.· '·· H,ere the 'active 

... n\aterial, ~wliich 'is also :the main COD;Sti·tuent of th~~ cB:y:- . 

powder mixture, . is a ·metai powde~ "'capabl-e of. electro­

chemidally absorbing and storing hydrogen or a metal 

30 alloy in powder form. J:n the case of .these materials, 

the electrochemical energy storage consists in the 

subsurface discharge of a proton f rQm the electrolyte to 

form a neutral hydrogen atom and in the subsequent 

storage of said hydrogen atom in the interior of the 

35 metallic solid. 

The active material is preferably supplemented by 

an additional amount of the metal or of the metal alloy 

in hydride form and consequently has a discharge reserve. 

For the purpose of improving the electrical 

-./: . 
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conductivity, metal. powderf!I composed of nickel, cobalt or 

.. copper, optionally aiso graphite and conductive· soot are 
.· ~ 

furthermore added to the active material. Finally, in 

addition to· the a,ctive material,· oxygen..,;·consuming agents . 

· 5 ., f: in 'th'e fom:· ·f· a carbon-·coiit,l..in~g mixture. a~~- .p;-ovJ4•4·. . 

.. '.'.The d0mponents·-of ~:the latter ar~ conductive. eot., active 

: carbNn and polytetrafluoroetiiyljne a:nd ~re aJ.:i>roxima.t.ely · 

· in a .iw-eight ratio ·'of 3 to .20% blf;.weight, · preferably .T. 5% -'· -:;,; 

by W'eight conducti.iV'e .soot, 50 t~ 80% by weight, ,,;~pre.fer- ~ ... , 

10 ably 75% by weight ,act;ve carbon :and 10 t.o 3~% by weight, · ... 

· · ~ref-~rably' 11 .• 5% by weight polyt~trafluoroethylene:~' ... ;: .. :. 

Said· mixture can ei th~i be ·· rolled onto . the .. 

. f inishEfd electrode .. in a thin laye~_. or already b~ .added. to 

said electrode as a constituent of the dry powder 

15 mixture. 

Suitable as binders for the negative electrode 

are plastics from the series .comprising polyethylene~ · 

polypropylene, polytetrafluor..oethylene, polyvi~ylidene 

fluoride, polyvinylidene carbonate, polyvinyl alcohol, 

20 polyisobutylene and polyacrylonitrile. 

Xn this case, too, it is advisable to mix all the 

constitue~ts of the dry powder ~x~ure: thorougliiy fir~t 

and then to add the binder to the 1atter sepa;--.t$].y. 

·The. finish,ed .rolling mix.ture is .. then composed· of 

· 25 · ·~ 6 O to . 8:0'f by weight of'· me.tal '?; ~t·a·l :alloy ca~ab]..e of <· 

·•· >storing ~,~ 5 to 20%"· by )weight o~ the., {-.same!§: active 

~· ~~erial i:d .hlrdride form;·,. io to 35%. py ,\r•~ght of •~tali. 

powder or l to .. 6·% bi weight of ~~ot and graphite as 

conducti~e agent, 1 to 6% by weight of binder and i ·to 8% 

30 by weight of carbon-containing .mixture for the oxygen 

consumption·. 

The negative rolled electrode is consequently 

also preferably produced by dry rolling onto a support 

material, it again being advantageous to carry out [sic] 

35 the rolling mixture to form a laminate having a_thickness 

of 0.3 to 0.8 mm before application to a_fine-mesh metal 

gauze or expanded metal. 

Thta support material is.nickel, iron, copper or 

silver. For . cost-saving reasons, a silver-plated ox: 

.~ 
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nickel-plated iron or copper material may also be us~d. -:.:;>·!~~:;tf~ 
• I 

instead of the solid nickel or silver gauze • 

. , A cobalt pl~ting 01: the ~upport~~ by electroless 

treatment or ~lectrodepositing treatment ·in a bath liqu:Ld 

5 '\:1; contaJ:ping co~alt salts p~~o·r' to .. the- t'Qlling•()ll .proc;Jls·· 

•·.::.has p:f.oved· ad"frantageous both in ~e ~as• of t~ posit-ilve 
. ~. .. "; . . . . . .. l~· . 

., ·and i#.. ·the. di!."S'Ei:·· of· the negativ~:.rolled ·electjfoc;ie . si~¢e, ...... 

this ihcreasestithe d .. '1rrent c'~rry~g capacity. :·~he . ..:eight 

·"':-,? 

10 

15 

·of the cobalt ·rioati. relative td.i~'-hhe support may l>,e 1 . .:.to 

25%. .·.... :• .. , 

cycle of rolled el·eatrodes'' according 'to the . invention, 

the worlting seeps . o·£ Which· cycle~fare in prindf;ple. the -

same for positive and negative electrodes. 

:In accordance therewith, the rolling mixture is 

first p~epared and is composed in each case of the active 
. . . . ~ 

material 1, active addittves 2. (metal hydroxides in 

addition to Ni(OH) 2 in the case of a positive electrode, 

H2-storage alloy in hydride form in the case of a nega-

20 tive. electrode), metallic additives 3, carbon-containing 

material 4 (02 -consuming agents in the case of the nega­

·. tive electrode,· optionally,c'onduct~V'e sdot or g;i-a,phite in 

the case of the. p6s:i.tive electrode) alid binder: 5_.. The 

;} . ··c'ompolients corresponding to .. itenll$. 1% to· 4. a~e· :expediently 
: . . \·. ' . ' ·:j;\ • 

25 ··· premixed .. s~parately~--and,:•. the res:U~tant· ~. p~er:~X~\lre 
·•.: • • • • . . ·•• ,. • • : • .'t"'.... ...· • 

.. l, . ' is combined with the biride'zf . 5 in the high'!:,spe-d dry~:i:nixer 
' .. ·:.... . . ~ : f . . '.: ·. .. .:'"-; ··:.. .. . ii: 

:~ ,. -6 .- -~:In, the ea~mide~ 7, the? f ~n~shed ~i rpll_i~ . mixtur'9 ., :tis .f!: 

''· " then prerolled ·to form'· a landn.ate · 9:r·· strip . 8 and the· 

latter is rolled onto a gauze-.like support strip 10 in 

30 the calender 9. 

An advantageous aftertreatment of the.positive 

rolled electrode. (not shown) may consist in exposing it 

to a solution of nickel or cobalt salts and then immers­

ing it with pores still filled in an NaOH or KOH solu-

35 tion, as a result of which a hydroxidic film is deposited 

on the mass particles of the electrode and contributes to 

an improveJ;nent in the electrical characteristics. 

A similar success is provided by an electro­

deposi ting aftertreatment which is such that th~ 

: •• olC 

·~'· ~-

j;_. 

· .... 
Ii!: 
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electrode material is immersed in a solution containing 

nickel and cbbalt salts and that metallic nickel and 

cobalt are deposited. 'l'he ~unt of the material 

deposited in. total ~s between 3 and 25% of the electrode 
. -~ 

weight. '·1 -. · --.~;. - -,. t};: ·". 

P As -a result of immersion treatment in !i to _15.%~ .. 

strengJp: disperS'io~s «::omposed:- Cf pq,lyethy~~ .. , p?.lytetr~ .... , __ 

fluorc;u~·thylene or ac-rylic acid compo'.Qnds, negati~e_ roll~.d 
.. ··. 

electrodes ·<:an:. acqui:re a plastics coating which ,gives. 

them a better mechanical robustness. 

· -... G_astight ··alkaline cells:{.:··-can be constrU.cted· 

· particularl:y adva,ntageously . from·· the positive and 

negative f. electrode - materiai. prodv.ced by roll~ng a1;1 

described. Depending on electrode type, the electrode 

15 thicknesses are adjusted during the production so that 

the ratic:> per unit area of the total capacity .of the 

negative electrode to the _total capac~ty of_ the positive 

electrodes is between 1. 2 and 2 • Both electrodes are 

20 

i.·. 

::~ 

·25 .. 

30 

separated from one another in the discharged s~ate by a 

nonwoven material composed of PE, PA or PP fibres and are 
- . 

spirally wound. An aqueous_ 5 to 8 N KOH solution con-

taining .o.3 to 2_ N LiOB additives is u·sed as elect~c>lyte. 

The cells are commissioned ·by charging with a __ ·10-hour 

· ·rat~d····aurrent· and discharging with a 5-hour .current after 

· tliey have. undergone an· aq(tivatio~ is a- result of a .high-
• 4 •• •• 

; temperature·,_ageing at 45°'q to. 80°C for .~ per:i;_od of,1,l ·to 
. . . ·,, . •. . 

14 ··days. After completing , two such 9y:cles;.r · the cell~ · , 

have· reached their full ·4!1ectric·a1 load-carrying 

capability. 
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Patent Claims 
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[lacuna] Gast~ght alkaline storage battery for storing 

electrical · energy, having a positive electrode 

. essentially comprising nick~l· .· hydroxide as 'ac.tivei:: .. , . 

''material,:~~ a negative E!llectrode and. a separator disposed-"· 

between ·the electrodes. in a closed ':asing, characi1erized ·.· " 

. in that . both the .. pos~-tive electrode . and the negative.'··-. 

electrode are formed :by rolling a> dry powder mixture. 

containing the respectiv~ active mat'Earial and a plastics 

. ·10' binder onto a metallic jnippo.rt materi-.1 •. 

2. Gas tight alkaline ·storage battery according to . 

Claim 1, charact.erized in that it ia a nickel/hyd:togen 

storage battery. 

3. Gastight alkaline storage battery according to 

15 Claim 2, characterized in that the rolling mixture for 

the positive electrode is formed py mixing a powdered 

plastics material with a dry mix-ture of nickel hydroxide, 

nickel-metal powder and at least one further metal powder 

from the group comprising the metals Co, CU, Fe, Mo, W, 

20 · Mn, Cr, Ti and Zn. 

-25 

4. Gastight alkaline storage battery according to 

Claim 2,· characterized in that the rolling mixture ~or 

the· negative eiectrode is formed '.by lidxing a p"owdered 
. 

. ~-

pla,stics· material with: a dry pOWder mixture essentially 
. 

• . !; 

composed of 'a . hydrogen- storil?f.J. metal or a hydroge?;L-

storag~ alloy •. 

5. Gastight alkaline storage batterl' according to 

Claim 3, characterized in · that the dry mixture 

additionally contains one or more ·hydroxides from the 

30 group comprising Co(OH) 2 , Cd(OH) 2 , Zn(OH) 2 , Mg(OH) 2 , 

Al(OH) 3 , iron hydroxides and Mn hydroxides. 

6. Gastight alkaline storage battery according to 

Claim 3 or 5, characterized in that the proportion by 

weight of the nickel hydroxide in the dry mixture is 75 

35 to 90% and the proportion by weight of the metallic 

components 5 to 25%. 

7. Gastight alkaline storage battery according to 

one of Claims 3, 5 or 6, characterized in that the_ ·-

: f 

(~ 

. .;; 

111111111111111111111111111111 
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p1astics binder is po1yethy1ene, po1ypropy1ene, a 

po1yester, polyvinyl alc~hol or poiyfetrafluoroethylene. 

8. Gastight alkaline storage battery according to 

Claiin 4, characterized in that the dry powder ~xture 
,,., .:·J, ,, '5' contains 'an addit:ional amounti{,, of .the hYdrogen-storing' t 

\_,;' 

..... :· 

metal in hydrid~ form •. 
; ~. 

9. G~stight alkaline storage batterjr according to· 

Claim 4 or 8, characterized ·in that the dry powder 

mixture contains one or liiore metal po~ers from the ·group 

comprising Ni~. Co, cu .as conductive agent. 

10;. Gast-ight alkalln~· storage b~t;tery. according -~to -
one of Claims 4, 8 or 9, characteriz.ed iri that a mixed 

·· mass comprising conductive · soot1 active carbon\ and 

polytetrafluoroethylene is added to the dry powder 

15 mixture as oxygen-consuming agent. 

·' .. 
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