EP0 273 625 Bl Description The present invention relates to a nmethod of

maki ng a seal ed rechargeabl e hydr ogrep22s e3589¢ cell. Secondary batteries

usi ng a hydrogen rechargeabl e negative el ectrode are known. These batteries

5 operate in a different manner than | ead acid, nickel-cadm um or other

battery syBesesiionThe rechargeabl e hydrogen storage el ectrochenical cell or

battery utilizes a negative electrode that is capable of reversibly

el ect rochem'Bﬁ n ingerfiofyelatpeiio %ﬁﬁ“%ﬂ&l*%?ﬁbﬁ@%@ﬁﬁﬁﬂ?ﬂﬁ@@@ @llect r ode

of ni ckel o chafigries uping a 899 1 @%aé'ea't?sa ® Slestioge age| kmpwn: JHese befteries

spaced & ng'a‘Pt’f‘ aﬁ'ﬁa"Pﬁa‘Pﬁ“’Pﬂé than daagl agie °§°"°gm" 'Pﬁ’ eatieyopystams. Jhe mchagephle 5|
posit

i e e D e et b e
?gﬁ;?g?ng) \(j odes rﬁ spa cf f'%? m gg% °8“° r \7? de
an el ecj r|ele '8{& ?‘ %{; F S‘t na )|s ) eab '°'J|-he

ﬁ err err scha
reactlons are |9ever5|ble and th|s is also true of the reactlons that t ake

place at tHig st - \Lamsl £oH-Harg ms)s p exanple, the reactions at a
conventional nickel hydroxide posit |ve el ectrode as utilized in a hydrogen

20 r echargeniischargs @R:EAIMy&BIch isTbleddad oProidd bifsicttriclcakdnps: [err] + Ot -

Ni OOH +[err] + [err] (Charging) (3) N OCH + [err] + OH4 (Discharging)

(4) 25 M-A deHt ory +Uldd # 3 (schdigied)ecymochem cal |y hydrogen rechargeabl e

negative el ectrode can offer inportant potential advantages over

convent i orihb repctivosata repersible apd ithissis alsly tineogfdhe reatidna thptiakd placa @pthé pestivebletrbdeode s

should of fAsran giagplef the sactiogs 4\iaghnyentionab aickel hydiokide preitiecgirstrode iae stilizduldm a hphapenr

cadmi ungenaephergeable sbeondanteslh or baftery ela@s fellaws: | ead aci d batteries and

ni ckel -cadm um type secondary batteries are relatively inefficient, because

of their IWbt'b\éEgé’ NIQRH ¢ ‘E'ZP LGl (‘E’WSI"@) |i®%e. A higher energy density

shoul d be M QJ% b'I'ZQ et h"ﬂ@” h?@l"'o@??h%@m)agé‘ batteri es than these

convent | onaI Cg t, i cul a su ta com’re ci al
'? R

appl i ca®i o nﬁf"@ ?5;

dlsclosed

g«% )a %°°? rofogant
v nve 10 l’ es
rever si bl * r ’31 ngﬁsvbah ':rgs nlc“éhar }%}ﬁac aﬁ%%a@ or ee o
conposi - t ﬁ[ d e os |tf)i‘ nd
M= A gr rogeﬂ to Er?the c%n%n
[err] 45 3 @fnEreialip cgﬂo serr . . . Re er ence may

to U S Pat egliad¥actith madriabQs tlfleegitNé El&%dé@&@iédld%&d IR IUSS. Phtert o4, S8R4T b %lap°ru and

for met hods apthess kel Besiibldoe hydatiistia Blder t5TioR HyBlogon(TBYth Mafehiald Riavk S6ifipdsO
t he rechanig®adl e hydrogen storage negative el ectrode. The negative hydrogen

st oragessel ectrode can be nade by sintering particulate active material with
a so bi ndeve-MhciMyas ni ckel, that has been conpressed. The conpressed
material is sintered in a suitable atnosphere, such as argon and hydrogen.
OneNp1 obl everelfRts ras0.0eens BAeIMt=cAl@dZi: n battery cells that use hydri de
materials as _a negative rechargeabl e hydrogen storage el ectrode is that

f r eshl yondéte2B¥ymay not be able to deliver the expected high capacity
even after multiple charge and di scharge cycling of the sealed cells. In
“addi ti on, V@G’@rpfgsdér?gsgé 35 #%t deliver the expected capacity, the
pressure t1ha g ,@I ops during the char.ging cycle can be high and in sone
cases, can '@aUsEYVenti ng of the cell at an earIy stage. A need exists for a

hydrogen %Jhgcﬁaae L35 gé ad oaage ec U, Flont M re@s% osftptuaeﬁ
cel | that b&h?& Léﬁ Y Jafs ol Jﬂ ?ﬁ‘ug\lesu b&used
hydr ogen %,%a, rage n tw e need a so eX| sts for
met hod of ﬁﬂ%béiige h Q&i@dg h\bﬁ &'BP SRBrinyt faRiediRe SHPE MEBALF $.~nh’i£‘d
for an joniraye duch! RCHidka @.ataﬁtd Hebit korhgtetbedd RS catfpresSiUmBortN RCGHAREAR £ stHable
venting | Q\gﬁﬂsﬁ\e@‘ s@ﬁe,sﬁgunanaaydaogs,esul t of charging or overchargi ng when
utilized in eneSprobigfl e hbs bedh eatcdmbrod Ghebahialyi dals thafiise Hyakice afeldtials Jas aNbgative
rechargeable hydrogen storage electrode is that freshly made cells may not be able to deliver the expected
high capacity even after multiple charge and discharge cycling of the sealed cells. In addition, even in cells
55 that deliver the expected capacity, the pressure that develops during the charging cycie can be high and in
some cases, can cause venting of the cell at an early stage.
A neoed exists for a hydrogen storage electrode and a sealed electrochemical hydrogen storage cell that
efficiently utilizes the hydrogen storage capability of the hydrogen storage electrode.

3
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at*a rate of 5 mdMgramto the -0.7V cutout, where additional capacity of 53
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versusisa Hg/ HQO OH reference el ectrode for a period of 10 m nutes. 35
Both el ectrodes were tested for el ectrochem cal capacity by being placed In
a flat electrochem cal cell, which contained a nickel hydroxide positive
el ect r od&apleMitess capacity. The cell was prismatic, and contained excess
el edtr ol yte. (30% potassi um hydroxi de by weight). Both electrodes were
char ged at e @rasend dnventipn Weﬁwﬂgﬁ’éﬁ'ﬁ thp nagetive,eleciradecsurfage areg. Aftar jverisugireplment ng
150% c hal"tj@mi’ﬁm a%cordam with the irvenjershaye P@"t“ﬁ%’l?"d!esﬂi'l’?a?'%ﬂ’e&?s %P'?"&f‘%' dagoribed,

gram & P finged in,gisfifpd water(0jremaye tha,pglassium ygrgd elprcirods ¢ thengiied, ¢
- 0 7v 408 (ggg:g’e '@r?’ b?”éf-’%‘i‘%ﬁ a’é?’%%‘tﬁ"ﬂﬁé‘“e"&ﬁ@?‘é‘f%%gfﬂ'ﬂf P’é‘?ﬁ ‘HH" 8PPt ode

had a f| fsyse the electrode wh

const ee am?’i % r '%en ﬁEQlS
Negat've";of‘) ;%ﬁ ' %"éo s pgy ol sd’ Q%p ,%; r%f Ii

cells vver le

h@ﬁ u\[\pméﬂ 0 &”P%b '0”
of [errlu&ﬁrﬁtﬁugs o rcﬁ’
ni ckel 35S Glap@iuiBath dubitéchidine.C O lector. The el ectrodes were sint ered a a

t enper at ur eeaf subifde’areab Wereomdtbite P sledtioddd iRkted BAdePthe ivaldus Sspbdieof thY AnticAD,

t he el ectrhédisctBligstcBnsitodCn @ Setive\materfed B V. OTil, B:¢h NRY, @Raivingl 792 Ghicke! B8dr b Gheight,
concent r gbrsadte® bty BiEIRDK oeh Medh varréit B3llSdtdr H@d Sihteies plctbBperaldé! of, 951 ot 4 gyes SO
Wer e Si nioks ethutes utlebah atthB§pheatdf 424 dydididal inClirgng CBET suEate areaslare Bxmessal asrapsalin C
basi s, sswisquaret inateds gloagam Ofcacth® matgriah and/\irb halteroataly laxpresbadesst arpoughrass factor. The

si nt er i nggughriess fedterds dimehsionions; and id thetold! sample swraed grea difidadtby dhotvotside af geomstlic wi t h
a ni,.ckel striade @sa.de positive el ectrode and 30% pot assi um hydr oxi de

el ederol yte. The cell was then el ectrochenically charged and di scharged,

and cel | Lﬁé}éﬁ&s were measured as follows Fﬁ’éqh;‘éspmdi QU&ZQ,A,@;@,FB;L

Wi ght®% T RS Biced Eotiogy fe~—th--S—aet 1*)“, ﬁym“’sgmr

Cell Gauge¢ .- | of negatl ve [er 0. 59

(250 psi) 2. | Etched Electrode (as in gxamal I\R 1. p% o . 0 psi)
1683 (400, psd ) P.76

2 a1 3. | Preformed Elecirode (as l) «fz

Pin || e i bl | e 12
Exanpl e VI g zéea,ed stal senltexia %I on benefisgsal |y gl tersgj negative
el ectrode Lsui a.c.e—a-n-ea.—%.(-t-gr—va-r-l-g-us-t-r-aa-t- e —eihods- ' with
t he i nvent i"@ishetasdn Haegptivaalastredy pleersin ieliorolbsostiguratinnes!! with nicksl bydiaxide o r

descri bed, Ropitveeleglradp. 8% KOfjadded o praduge peqlofstapved peliavhigh pesthansyeld Ay e t he

pot assdpum HIREE ¥ith 3P mAhargefop 1 hoyrg folloveed by a full discharge g4 S0g At e valt herj od of.
about 24 hduie%: afer which & sellwas diFeFUPRIRSht . About 1 to 2 grans of the dried

el ectrode is used for surface area neasurenent.

Example IX
85
The example illustrates how the present invention can alter the condition of the surface oxide of
hydrogen storage negative electrodes. Each electrode sample was obtained by placing the electrode in an
argon glove box. The electrode was rinsed in distilled water to remove residual potassium hydroxide and
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25" * &Burface area was determi ned by the well known gas absorption surface
area neasurenent (BET) technique. Ebh®2yB®2sBade segnent was placed in a

bul k sanpl e cell and outgassed under a nitrogen purge at a tenperature of
250 to [err]. The sanple cell is then imersed in liquid nitrogen under an
at nospher edrigd aB03 Crfey| aepefripch oft 4bowt 2Aihpyrd toerampve water aontainoth afthin the elbpieoderrfpsagmensf

ni trogen BPSYING aPAraximstelyiorauare pentimeteriwss thamremaypd|fes °>§(!ﬁ #nala:%s. &3 shawmindig &

measur ed u5| oyt l@B’éPéP“eQSeg’ & nthg sﬁﬁc@dgu‘f@%{@@‘ d‘ia% A@pughoan introduction

manuf act ur&g™ “ %ﬁ'i grkin p Cf«/gm analytical

el ect roéessyf"? ﬁ"n Qd Vﬁfﬁ" ﬁi é@ 109 f‘he gn analyzed

el edtr odes 8 i n::s?é'gE E‘?% Iy ‘n?’?ﬁ’l fr‘f@emﬂ?' hPndieg

bi nd b

alng glrntg &q % eaﬁe ivey < iﬁ%ﬁé ?;gie og{.mgrE‘ré .Qm : ﬁg;r ai%&- &nd o Qt&% tbQJn;
l p

mos h?Jes y 5fﬁ Bde@mﬂ B&et | q q%
|n 35 squa,ggerrgg{,g,rasm,ggrz,gﬁam o active materl a an re al ternatel

expressed as negoAl ShufiaPana@sis Whs obldkfdd ueiHg BIRARSM fl@@f-n@fs thuﬁénFBﬁb‘ideB&lro% $ere2Nd
i s the totabysammhe fRtaFingCRoddl A & bask AstgyP ¥t Aot MioS2506Y. Mcidai OLRYY tdvered a
surface argpaciméilarea of abdRBETEquiire cémeter while the analyzed area is about 0.5 square centimeters.
Roughnegs Fatigom® and 3usdrasem ABS @iapth plofilgs tbr an #Jabirioddd aha lak dichedastbctradid Srespectively.

92 The ordinate is doh&enfiation fntatpimixcpeldestC Theaitiessé &Jakielad inxspuiel timd. ¥ both profiles the
200 sputter rate was. 42 5 aingstromd$per ininuteerith [Fdspert tocdant{iars oxide cBlibeatipr sanbgrd.(Thus thel e)
666 sputter time is alsg G(scale of dide fhisknees] InEfig 6t the dgyggnamondentraionefalisitea leyel D50% of

cyches)  1®igBal in about 1.8 minutes, for FYexideshickness Bf abogt 75 angstrerns. Al Rigs 7 theletcted sleptrode,
Exanpl e2q )thg axygqncqopesyiratiqrongaches the 50% level after ahiout8 gningtes, fezcan jodid thiskngss,ak gbaybI0
2607 angstroms. These pomberg @fec pet (fnigrded o Fepresqptgahselyte values. ot e fhickresy Thy
jelly-rol | ™dg/eta 'ﬂ‘Pé‘PP d?n"% e Wtﬂ‘P‘?ﬁ?’MéP"fﬁwrfaR Oerur- TR} thp Jesm opdde thickness is3004
KOH added R‘ '°s \P€H°'E§§’F‘? “\R/r‘i?'?fﬁe fiffere ﬁé‘rP"E‘?é'}"i&aes%Be"f’?ﬂ?ég

with 300 rﬁ&g 'ti i sch 0 a
one vol £ 50 ;g;;ﬁrftaa‘? 0 Pfgﬂ ? s Ky g'eﬁmg Gaikis Sna"@*r
s3ie o i T et e
condition gy, I‘ rorq fnﬂ @epsu§ta Q‘Eesg g@ere '
Each el ect 80&% @no\“@o% fr tt%é%% s fbrrlltaﬁﬂm

gl ove bgx. 10ldiefth B8 eurmsforrntcm Iom. M ey A A

pot assi um Y gihding &Hdrgs WHitelfe abcisEds sthezlﬁ&lr@?eﬁerg)Bln dib' €4 pRik ikfnglendrgy ofushe |EV0d

of about 2Z&brbptids td IO IR FIBVIS, #\Bal bindiy Ynarigy 6185312 £ cohrebdRdsab AelaliOfigel. A Segment
measuri ng approximately 1 square centineter was then renoved for oxide

anal ysis, mamplb@wn in Fig. 5. Wthout at nospheric exposure, the el ectrode
speci mess was transferred through an introduction chanber/interlock system

t o the anal yii il exarhplerize hydmigera stagek negative rafactrdde dels 19860 BSCRusBAt\batantidl etchiog| 5
syst.em whi Ndgafiva electrodesciers preparbdyndes thastandefd condi®ns stited in [Exaraplg IY. Thejelefiendeq had

Tor Ny Theancarliva analeeial compessitien e VysTbufris Nlos. Elspinds pagments canttining jabduh b5 grams piragtive

Auger  El ecPae \aﬁeee'meé (\m@;\ a pagiiye P'G?“Oé‘h@ﬁ‘\ 1e&rn' @f@hamge GoRping39% KAH
usi ng EI“’ec'f‘f” E’PF !5'53’!9 °6'i‘t Chem cal Anal si s I n AES the

cheni cal s 1"%‘ “s§ f Rlgetrode.
el ectron d ?Q%H ‘i’.f@ F %Wtert?"'
anplifier E”F? é‘?a?sc?“ psg‘%{ Fa“b"u’?s JPred 1‘t‘.ﬁ?"'a'*’“ve ’E)t“?nm nie

profiling ¥ r&%\%{o D& WA, n&écaowasdrﬂ 9'
argon 'Onsva diuth Gsidg?sd Somid! 4@?’1\5 ot%m ﬁ%&l fﬁ‘%@my §53§

was obt ai ng M&lofbﬂxe@ sl'he % ?&Rﬁe%éel&%&‘es
anal yzed 'J?eré E&npfar%ﬁi% éhﬂﬂtl de\Mst kﬁovplav%ﬁadﬁxﬂ\eéogyen tlo@- pmp&fd a
I nci dent  XyitoBY SxidefRléiéd iame:peci men area of about 1 square centl rreter whi | e
t he anakyzed area is about 0.5 square centineters. 15 Figs. 6 and 7

represent AES depth profiles for an as fabricated and an etched el ectrode,
respectively. The ordinate is concentration in atom c percent. The abci ssa
Is |abeled in sputter tine. For both profiles the sputter rate was 41.6
angstrons per mnute with respect to a tantal um oxide calibration standard.
Thus, the sputter tinme is also a scale of oxide thickness. In Fig. 6, the
oxygen concentration falls to a | evel of 50% of original in about 1.8

m nutes, for an oxide thickness of about 75 angstrons. In Fig. 7, the
etched el ectrode, 20 the oxygen concentration reaches the 50% I evel after
about 8 m nutes, for an oxide thickness of about 330 angstrons. These
nunbers are not intended to represent atrsol ute val ues of oxide thickness.
The oxide/netal interface is not sharp and preferential sputtering can
occur. Thus, the term oxide thickness is subjective. However, the profiles
clearly denonstrate the relative difference in oxide thickness between an



etthed el ectrode and its as fabricated counterpart. 25 Figs. 8, 9, and
10 present the surface anal ysis Gip a2reezEBye el ectrode taken froma cell
whi ch had been cycled 69 tines. Fig. 8 presents the AES profile for this
el ectrode. It can be seen that the oxygen concentration falls to the 50%

| evel after about 18 mnutes, for a xci:dec{hickneﬁ af aQouE 750 angstrons
(using a sputter rate of 41.6 angst m&%ute ant al um oxi de
standard) . B 1SiHeY Q6S miRLEesd i ed outg gipdepth of 5@0 5@gstrom; into the
oxide. Fig. 9 presents the ESCA survey for “titani um whi'l B ig. 30 10
presents the ESCA mimegesfor nickel . Jie gsghinate i s tbeppanber of anal yzed
phot'eel ectrons di vi ded by the binding energy while the abcissa is the

bi ndi ng energy. 3thriingtes, a peak bi ntBry mpmer gy of 958. PpkV corresponds to

TiO In Fig. 10, a_peak binding energi/ of 853.2 EV corresponds to netallic
ni ckel,, Exanpl e & 3UT% this exanpl e, 18 hyRAMgen st 3PadePRBgati ve el ectrode

was treated onst ant potential etching.. ive_electrodes were

pr epar ed unoﬁg#/eciqﬁ{é’ rékn(':far begéna#t?ﬁ%t%%‘g%% 'ngésplvgtlfz?. VEREY®I &ct r odes
had an active material confggHgPgOH of réferdnce El ectrode segnents
containing about 1.5 grams of active material were placed in a container
with asposi thretaasa %bde BRdPetenkiabrarpi®@d ol yte contai ni ng 30% KOH 40
in water, nmeasured in weight percent. One el ectrode segnent was held at a
pot enti al oOfll valfes3& vamadius lavelraggivea inf parts per mlfoeimpmie el ect rode. After peri ods
of 5 mnutes, 30 mnutes, and 24 hours, sanples of the electrolyte were

wi t har awExaneple anal yzed. For conparison, similar electrolyte sanples were
wi t hdrwn from an el ectrode where no potential was applied. 45 The

corrosi on orus\ex#eRls tystratesohe remevabpfcat lepsh g @oripnsof the urtasy oxidedirgush sepstapicpotential

el ect r ol PieBING 1 nqegyith jha-javentiomapd; the gffachof Aarenerature, Hegatiys: qlgspodes were prepared
spect r Opﬁ of) {%n.arq-ﬁg\diﬁ. 'hg %mv& jal of 'sition Vs:,-.TmZnsNia;.
spect r oplgE 2 %e"ﬁa‘f‘?ﬁtf" 'B% ot 1B \BramE o atve, %T? W%P‘@%?Fd'éé cpptaens iR 409 1y
the tabl & 'nlrs(f: Jp\%ﬁssg'f" g goie N & measued, rwﬁ? tt"(?""{qh 1 LRY aLd o stangagds of
known va g E$§ (4] 6eig:.:negrgen was he ahaeemper 'y | }j (F oh’ueléw?ﬁ #o? &£ . r

oxi de/ acgL y gd_'?iﬁfamé. % L@% 1%’?‘“ %BX 4o eEPEL TR W Withdrawn to

El ectrode 8o Radeloh BEvanddidn M hE Shectrode was messured by analyzingthd Bidtrolyte samplgs for

?n' ggtmeag %ﬂ&&iﬁrﬁ%sing the same techniqu:f 8e’-xss piger%]ip ExardpRR. The resultsgof éhisptgsr% wczarz. hggr s 0

1054 ppm 10. 2 . e ”C d at a potential of
-0.55 volts versus a [err pdrectigde B | o pot enti al

applied Al val ues for varadé mimteeviel ivVenoippmpafts per mllion (ppm.

Exanplse XI 20 This exanpl g i$inetbs af es edpm renveapmof| at | east a portion of
t he surface oxide through |c@Asimates jpot8mpmal| et Olppmg | n accordance with the
i nvention and the effect df 120cvimsesal urdd.ppegiat f1:3@prel ebt r odes were prepared
unde¥“t he standard condi t ijon84hkouest ed 456 fBanipl 88pPRMwi f h active material of
conposition [err]. El ectrddgeabd®Iyosccontarning abouf 1.5 grans of active
materi‘dl were placed in a|coolhgldElos0bth 100 25 mill)liters of 30%
pot assi um hydr oxi de i n watles i i ent. One el ectrode
segnent was held at a tenperature of [err] and the other was held at [err].
After peri dialugs foy vagadiyidevel asgiven i Ragssper wen fRPAYIt es, and 24 hours, sanpl es
of the_el ectraol yte were withdrawn to be anal yzed. The corrosion of vanadi um
fromtfek de was neasured by analyzing the electrolyte sanples for 30
Va.nadi um usllhlggexra SBE.QE rs%%hﬂ}:ﬁgl %e Qv%Cilf . ga% siu acha%r;prlese i>r$ fTheetéh%s%t s of
this tes tele%ﬁg in acbtlidntd &ﬁh e in ggﬁ’?{ ?ecﬁeoﬁh s& ihieng Wwere %B surfacegarezo ppm
:35 using the techniques described in Exal lo" ! L’Fh? first electrode spQBM%n was from & ¥Bricated
§0 electrode having an active material composition of Vs Tit7 Zri1sNis2, having been fabricated under standard

conditions as in Example IV. The second electrode specimen was taken from the same electrode, but was

additionally treated by etching. The specimen was placed in 30% KOH at a temperature of 50°C for a

period of 1 hour. The specimen was then processed for BET testing as specified in Example VIIl. The

results from this test were:
56 '

18



30 ‘m nut'es .86 ppm 0 ppm 120 m nutes 3.1 ppm 1.3 ppm 24

hour s 46. 6 ppm 3.8 ppm El ecEPaf273/%26 Bterr] El ectrode B - [err] Al
val ues for vanadiumlevel are given in parts per mllion (ppm. 45 Exanple
XI'l This exanple illustrates the increase in negative el ectrode surface

area resulting from etching tih@sghrsst FER || Bules Al @RS |W th the invention.
Two el ectrode speci nens wer e tested—for—Bgrstrface—areq using the

t echni ques described in Exangle VI I&o The |first ';égect rode speci nmen was from
an as fabricated 50 el ectrode_havl g an dctive MAterjall conposition of
[err]Ty hivi ng been fabricated under standard conditions as in Exanple IV.
The second el Forhrsserming peiestrone micessonea (SEN) fandysist e evigiamre cdf owsivr sfages e taasack
addi ti onal Ipyopagatient eadl b peen: Sindanthe AGSH studigscindicatenanvgeide tickening. dnd eBOUIWEH dias varify
t enper at ur ¢hegpmaal o ppid pf the Bustapeekidef it ik intesereted Hakandprsesdserin PENceurface afea By efekirgsiad
for BET j,edheiastyalauobeningiof pising sprfgsesnpl e Vi1, The results fromthis test
were: 55 18 Asysed heroinsthe tem ghydiegan, Hiaraae; nesative Glectrodsy jsfan electigde shaf peveryibly stores

. 115 200 hydrogen by reversibly jarming apygiidf-scanni ng el ectron mi croscope (SEM

anal ysi s, 22 evi dence of new surfaces due to crack propagati on can be seen.
Since the §t udi es indicate an oxide thickening, and el ectrol yte studies

yeri fy Ha.e 1': € Veq}Lodng rhaRin aO; lteg' Sochat efaglg% grx. %e torai\ te ieﬁ i ich‘;%i‘%r r%gigv% etleh rgdeara]
| ncr ease i n B%)é?a;gagx gﬁg&géggﬁf}m&mim JeSor ﬁ%@e%& gl Gy el
exi St_' ng fu_rfﬁ\g@ | of the e E@ddgbeiaﬁ]gth V- ol ﬂﬁﬂ réb,QEQ:Qﬁ_d?ﬁg_ $¥fand m
el ectrpde” i s-aR RhEG FOUR,V, NAL whé¥ 8<St 21X, 64 0422 SINOHOIE N, Dii, WhRYE6 D ¥7s,
formmg a hydpbdey sOhai Soanbi Vol Tinrr Bl O aitior WEITH, J18, s RisS Gl 86l NELTAEARR! o
hydr ogerfist or agfiod Bdihg tHarclefeld By ciaiigithy/ Malhf &f the tRgative A¥EHOES) PRorSs esaNE the
negative el ecébandas inahe3RPBBGeh! siirags BidctidhedliRC il Wy\hestopside conmposi tion of the
active mat eri al (apdlectrbuhemicgigichatgingihe aégatididordda InabiribiE Providy 4 fotal sHags @p(k. of from
[err] x [err] labdyt100% & 150%)of kit ndgative Blectrode bapaci anditherBatteror [err] where 0 <
X [err] 1.5, 0.(6) fissharhing af ast]a @rtop obsaid ehargp, hbrelryeinGeasing thecsuriace(rouffbnesd oPthe
[err] y Terr] I1ncQativemicglindeatand eedutingthe as ptesfuesr thit davelerdsoutthe] sripd hydiegefl (Btorage
met hod bei ng chathageabld eestrodhpmigalicplyat i ng t he material of the negative

el ectrode, prior to sealing the electrode in the hydrogen storage ]

el ect rocherf cre @eihed oftgfaim He wagreip saig electiody isophatged gt &g ety PVrafMgrnge! epive
negati vegel ech®8d material to provi de a total charge input of from about
100% to 150% of sajd negative el ectyaod apacity; .and thereafter. (b

di schar gi ng af™q Bk ;%l 50 e et s eroodhcl Gfcnaing AEisgvesh i s iy 5 voram o
surface roughﬁ%‘gesmﬁt?" ‘he 25 negative el ectrode and reduci ng the gas

pressure that de ' . : n e . |
el ect r oc#ie rhrl?cé% ggﬂ; “5{"@' Zﬁg@%ﬁ%&iﬁ%ﬁgﬁﬁﬁﬁ@%&é F'ﬁ\a%g glﬁgﬁﬁ]\g ca? PLgae e
charged at a rate of about 8 gramof acttve material. 30 3. The met hod
of cl'@ m 2,5 WA Risthod &t Cidith O LLRRE cbRprin Qggsaﬁgl Bl REWE SdlecBbifiUlo & REA e
MA/ gr &@m of  achibat@cHERAAN dhavge antdisthar clgRkdie€p @). Cl aim1l, wherein said
di schargi ng step conprises initially discharging at an initial rate and
subsequeflt loy Thesmbtasdybfretinaty, wherdirbiaRi hegue elobtmide Bdctivatediptibrab fdimihg, .asfembling anB .
The met hod of sealingithe nepativé eletttode indieEngeili si ng subj ecting said negative
el ectrode to at | east one el ectrochenm cal charge and di scharge cycle after
step (b). 40 Twe mpthed rebichis 1ofwherbinj said]1negsiive reieiciode il chetivatgd t dftore fophieg: theotkaative
activateg pri epctiode andrbaioregealing dhempoativelesiiededatip ceriginehe negati ve el ectrode
inthe cell. 7. The nethod of claim 1, wherein said negative electrode is
activated &t &he nohes ‘ﬁg‘af'hb whergia spig glegirpda is d‘%f‘%%%"r‘%_&%‘t%ﬁ'°5'€‘f%?’%°”§‘e°%[h¥‘ﬁa§9°“
the negative gqugelmté% ot tf/lﬁaéa g-v lésrv_ersus a Hg/MHg -IOH reference electrode when discharged
about 0 25 mA/gram of active material.

atarate o

mA/gram
% 8 The method of claim 1, wherein said charging and discharging steps increase the surface roughness of
the electrode by up to about ten times.
10. The method of claim 1, wherein said charging and discharging steps increase the surface roughness of
55 the slectrode by about ten times.
11. The method of claim 1, wherein said charging and discharging steps provide an electrode surface that
is substantially free of material that is soluble in an aqueous alkali metal hydroxide solution.

18



8. The method of claim 1, wherein said electrode is discharged to contain a
resi dual anmount of hydrogen equi valEme 273625 Bt enti al of about -0.7 volts
versus a [err] reference el ectrode when discharged at a rate of about 5

mdV gramto 25 mA/ gram of actrve material. 50 9. The nmethod of claim1,

wherein said charging and di qiﬁagmbggg:aa&repsuﬁdasmaw@ e surface roughness
of the el ectrode by up to abptt—ten-t+resp—t6—Fhe—rethhod of claim1l,
wherei n said chargi ng and di gchar g st eps i ncl'Base tlhe surface roughness
of 55 the el ectrode by abbut t tinmest 11, “The netihhod of claim1,

wherei n %aid chargi ng and di schargi ng steps provide an el ectrode surface

t hat \+6 substFam isednhing fefegtron orhicigecope (SEM)t dnalysis, 310 seyldareh cof | naw asurfengsi cloei do gtakial |
met al hydr @sopabetionsan bg eaen. Since P AES 3tudies Pdicatl anRuside Minkening Fand eleetrolyteSiydies werify
Area [err] thgyemoval of part of the surface pxidep iy s interpreted that an increas®in BEFE surfece areaby gighing is

el ect r on, nitheragiud myahepingphexisiing|s no evi dence of new surfaces due to
crack pr opaga&sl'{i Eeé?ﬁ" lS'l?‘gréb'H‘V rsgané@rasﬁaem elaciRiPes an plartrode dhabigvegsigiigores

t hi ckeni ng,ydé?ﬁ?a"@f@&’?‘wg?f’@"gsﬁwaﬁ'dé’s verify the renoval of part of the
surface oxrcﬁ is interpreted that an increase in BET surface area by
et chi ng S 'E act ual roughening of existi ng surfaces. As used herein, the

Lorm JYsr 98 i %Q%aﬁ tsrare? ,séhgﬁgarbra;:[}x PR, LB Sl o%ﬁbg y
0
rvg_%

stores hydro mobsiti

meking a Sea' ea?&‘r éfec'i}é( b%ﬂ&@u whi?‘&bé'g'x'g ook %'oté%ﬂm
el ectrode, EPﬂe&ﬁz_ LRI .W@tdé/fesq 500:6 294‘%5 B RERAVALQ w 2R < 0.75,

el ect+ol yte 6bhe Ferer b&uﬂv% il DENRS Lok WBol W 2 NQY: o RBo REH S OB NILs; the

el ectrod® bei fgngl Eeh@rch bredidribed MWNSKRAINY We Infefidi oK %é&rvelel&tro& ?ﬂdf td Sdaling the 2
and M = Al Or eletfrodeQ thb B¥drdgeNkicrage dibctfockerhi€d! Ed, by. the stéps@r:[err]y [err] 3.5 or
[err] where O <apslebtdchgmicily’Eharglig the[n@gatite elechr@iemlatetialGe providead ol chirgé input of trom
about [err] or abiudt00% ©r6G% bitseid A6gative elatitddl cshatityi ang treleatkenct er i sed by
activatipg the (bidissharging @fleaste portogat isald cieskgec therebleincrpasing thet sorface adugivgss tfdhe

el ectrode in t negdtivedelesiyede aidorduging diecgas rressirarthetadeveleris|in teysealbr: hyragprs stofage
(a) el ect r ochentoberbeable cleciroghemicat delh negati ve el ectrode material to provide a
total charge input of from about 100%to 150% of said negative el ectrode
capacity; ndTherpstiogof slaimpt, wherein said|plectipde it ahaggied gt afate efabput 50 efaran §f aqtive
sai d chagge, 'Pﬂ%’%by i ncr easi ng t he surface roughness of the negatrve

el ectrode n reduc the sur e dev Ds In the seal ed

hydr ogen s #%‘rffg%'g‘a% ?ﬁ P'S‘E"H@ haﬁggﬁ eﬂ”eeﬁ'ﬁ@“h%?'ﬂcﬁﬁ perer &f m

1, wherein sa b ode i's charged at a rate of about 50 mA/gram of

active mat Q! e%%d%f cl l?. érgﬁ) aid dis isge ihtiang: o gﬁﬁta{ %ﬂﬂ?atar
(rjretsﬁggr ?dc?;%rg é%ﬁ;agg? |<§§ Jz?rzgggg si?cfrrprlfgs mrtra?laly o The

di schar gi ng, afne@Rethét u Bhint’ 3t ﬁnnﬁd?dcoﬁr\dﬁkg\ggé!ﬁﬂ&dny SiaShdgaive ddrdde B ftabft bAyVer
le

than™sai d | Ni diécbchbicAl charge aI@Qisd?iEJg rGleplgy) 1, further conprising
subj ecting said negative electrode to at |east one el ectrochenical charge:

and di sc‘ﬁarsg ETIRYMdtRd f tiim 1 Wwageit Blid néfative Gloctidae isatvaRe pAdr 16 fofthing, kssebiRg @hd)
sai d negat i veseeling tHerneghtivd alecadeiinvihd eal. pri or to form ng, assenbling and
sealing the negative electrode in the cell. 7. The mnet hod of claim1,

wher ei n sai?d Tregmethade ofetigiot 1. oxhereins saitt négative calectigdecie activetad rafjert faeninge tha triegalivel 5
el ectrodg andeléstedsrand beferb sealing: threneg@iyerelpairodedn hecodaiier.i n t he contai ner. 8.
The nmethod of _claim1, wherein said electrode is discharged to contain a
resi dual afouThe resthod phielein dnwhagin spid agtrode ds dischuigasiip poffaing regigal amouns of hydgen
versus a [er rjq"?’%?"éf"m"‘éﬂ' e ofl’ YheYPrye §€'ﬁ’59?{QH Eference glpcirodsy whep disgharged
m¥ gramto 25 Mt%?fzfﬁ?%ﬁ mYoram, 8 2p AYNgrarLgt actisgymatgial. The et hod of claim 1,

ﬁe{ﬁ'enéi"il??r’gg ok ﬂg '“har@rr”%w“e SR B P B SF1o s o

ntrm
wherein said C argrng YaR argrng steps increase the surface roughness

of 55 g‘eﬂﬁl n?e%& gp&an ¥, ﬂl@% tsafd%ﬂar&rhqrﬁmﬁ drsérrlargngg gﬁ& gthg L:@ronéhgiessof

wher ei n sai Engma&r 9i Ng st eps provi e ectro ace
that is 5§ubstant|al free of material that is soluble in an aqueous al kal i

metal hydrqx i MOHH &4im 1, wherein said charging and discharging steps provide an electrode surface that
is substantially fres of material that is soluble in an aquecus alkali metal hydroxide sotution.

| 1T




19° EP 0 273 625 B1 12. The nmethod of claim 1, wherein said charging and
di scharging steps result in the cEP®©278@25Bavi ng a concentration of at

| east 20% on an atomi c basis of free netal at the surface of said el ectrode
to a depth of about 100 angstrons. 5 13. The nethod of claim1, wherein
sai d char ¥ be Qﬁ'ﬂ%?‘%ﬂ?‘f’ iqums%a@p@a@'ee &1 dischargipgostens syt isfie plsaoryhaying a
great er sur feencentilion £ at lpas oy /a8 alepicrkass 8t free) magtehat the \fpriace phsald dede 2ode
has an |n|t|981h§jt39?‘|§"l9f %‘W&?‘be and surface oxides after fabrication,

o LR TR e ot 80 RN 05 PR e B
rta

al te he S ce oXirdes t o i ncrease the charge acceptance and

el ect r ochgirf, OSRR 11 fibnsid t (b)
di schar gi ng fa'{af,c ?ﬁgﬁ}nﬁsﬂﬁﬁ;’ 6? eﬁﬁreog? ﬁ%st élngﬁtdg ngragdegﬁavﬁé er eby'%gfox'd%g e
pressugg t hat afeymlcRigSmb rhe&éﬁ?e Sﬁéllloﬁ‘éj witY eSS Thabhifl BIOSmRMA eI &Rk Csutficient

el ect rochem Cinpérale th Sitdrahd 6fee dxtted Jo iIntf3Bse MRS BRAGeOiccsphartd Thnk alocibéhbRical

sai d cont act i f@iregbrtanier TRy 6BthéeghtR@sibeiddd) @il | on of the surface oxi des of
the negative @) @isdhargiig at st a gonion BEhdMtlal @hargd, WhetdbY4he ok prossurd thal BoveibsGh thede

i s contacted ydaleth hytlrdgah storageedherigabld siveldehdntsdl doll @Todubei. 20 group

consi stda ng of potassi um hydroxi de, sodi um hydroxide, |ithium hydroxide and
m xt ur es tshdhewbthodldf claiithd, whdréin shidoéontattag ated temovdset Bash a ipbroradf K@l sunfeee nxdesr i al
conpri ses pottsadgalyelepeiodxi de i n an aqueous solution. 25 18. The nethod of
claim 14, wherein the alkaline material conprises sodi um hydroxide in an
aquesys St Jbe Bvthod, of claim dl4,yefereisithe, plegirode 9 cpatacteghwithesiigling pelution irelected famitham
hydr oxPtie s ®&TouR PeRpisting ot notassium groxide sodiumyhydeoxire, fithiyw| hudrexide and eirures thetspb up
consistin of sodi um car bonat e, potassi um carbonate and m xtures thereof.

30 20, ThE- e RBtecel i, wharsi,flecai@lg msifrl camevans, PefRLm SYpde I o paveess
initially di tmlrgl ng at an initial rate and subsequent I y di scharging at a
rate | gwe tj,al T net hod of wherein said
met ho d%o f {sé t'I' é”‘ ?‘?&ngf %&ng{ﬁdvevrsierrg rllil ‘t:'ngl é%l{ne nb X rigllﬁp rlses %dr @é in an aqueous
substantlally ree of material that is soluble |n an aqueous al kali et al

hydr oXi deygs qhdibigh of <faim 18 SineHEh 8 Sattoud odhul njdroxidd Gl nq'urﬁmgil Smphdes b hiih anhas

a concent I algbgibddomdhe ér&ﬁ%ns%@n@d??odﬁuﬂn Aloohse; ibm cat H&Eéﬁ

surfacg of said el ectrode to a depth of about 100 angstroms fromth e

surface 08, tThe methQLCIcRME 14 Whateih eﬁdlhlﬁchﬁkﬁm? Biep Baiphsd indfalmodischat@ihd & Gn i1 rate

Pat ent anspr bedsibdequevty disthérging & aratow&tueh lstiapiigi-er abgedi chteten

wi eder auf | adbaren Wasser st of f spei cherzelle, die elne positive El ektrode,

ei ne nega2t. The Viathed ok tleiff £5) avherkie rseid atdthiod ché ,activating rprdsicips bra blodtrods) durfacen that is

El ekt red yt 4@ostantialiyfreoaf-inatoriebballis spluble M anwesussalitali metgl hildraxidelspiutioon Mat eri al es

der negati ven El ektrode entweder (TiV2- Ni)l1l -yMy ist, wbei 0,2 S x 5 1,0.
5y S OZQ Thaerethed-of pleimptPewherin saidraipctrosig dps 5|'¢°2°$"B*'RW>@NP§81 209% on gcstamic gpsie x S

1 5, \6 5 yf imeanetal gt thejsurfengof said Q'W@Mdm gf abayty 9 angstrams;from the sufacepi the S y

S 1.0 sind, °lsetofe asyeeullbthy methed BREtNEingder et wa V33Ti 72r 1sNi s4 oder etwa

VSSTI h& 1IZN|IS |®t dadurch gakennzei ch- net, dal das Material der

negat i ven 1§ be vor der Abdi chtung der El ekt r ode i n der el ekt rochem' -

SC*“IEI{IIS ?e e “l u §' cherz ich dur agb]:'e(r)l rhs el&e
i e R

der negati ngg ﬁ?w&bb: 62 @:stﬁf‘os , @Tﬁl ,ﬂx\fll NE&Et ens
ei nem Tel | qBkei bRUUM]5, 0188 1PdiS 5 Ghée S8er éﬁvz_,N? mer @5 o0ioa Y SK 8 bha. 06F
negat i ven Elefsiv,Oilezii,8 b AR VTH , 216 Nio CaseH bk lvsmrmweﬁrsi @&ddrch da{em&b,ah in
der abgedi CRbtel@Nad Material der néﬂhtﬁ&ﬁEl&%b@fﬂ? AbreAbaRhEMg! deP ElRRIHS MR elekirochemi-
Vasser gt of f s@eh Wassertldpeickniod dikchldle. folganddicschideraRtitieR aidd Anspruch 1, bei dem
di e El ekt r ode(ayslbkirochemisctes AGHadén dbis Qlatsrikles/dun n&fativan ERkirole; Qinlldite Gédshintaatiadung
Mat eri al es auvoyelvadem %tbis 150 %2dbr Kapazitit der negativen Elekttodd zu(@rhaltén; unddanacks *

(b) Entladen von mindestens einem Teil der Ladung, um auf diese Weise die Oberfldchenrauhigkeit

der negativen Elekirode zu erhthen und den Gasdruck zu emiedrigen, der sich in der abgedichteten

6 wiederaufladbaren elektrochemischon Wasserstofispeicherzelle entwickeit.

2. Verfahren nach Anspruch 1, bei dem die Elekirode mit einer Geschwindigksit von etwa 50 mA/g des

aktiven Materiales aufgeladen wird.
’ AR O R O R
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EP* 0273625 Bl 3 Verfahren nach Anspruch 2, be! demdie El ektrode nit einer
Geschwi ndi gkeit zwi schen etwa 5 unBPd278W825Bdes aktiven Material es entl aden
wird. 4. Verfahren nach Anspruch 1, be! dem der Entl adungsschritt das
anfangliche Entladen mt elner 5 Anf angsgeschw ndi gkel t und das

nachf ol gentie Vefah(ea dash Anspruch; 2, bei deta dierfigkliepe gitqiner GW@”‘M‘Q%EI? Fvipshen atya Sypnd 2§ o
Anf angsgesch\ml\‘ﬂﬂeﬁﬁ'éﬁ"?“MW‘S*-P"“&‘!?“%Hahren nach Anspruch 1, das des

weiteren d s setzen der e1gf}ﬁ| ven r.od n estrﬁg
el ekt r oche ?F}' f'a 'u?ff‘ ~t.
10 6. vérfah ‘ﬁ%ﬁé Y "aB 998 ' 'H"‘ ?’t "’ °’

er

Ausbi¥den, I\/bntl en der negati ven EI ektrode in der Zelle

aktiviert yy' r\Igriah?en n¥9{ TA@JBF @Ip 1“&&%&%&&-&&7 1Aus bifved) € ﬁ?ohé( (na'mndestens
El ektrode naghef® ﬁtﬂn filiatngs Jﬂ@ Entld lus-idch Schnﬁﬁm

dersel bgn im Behalter akhrviert wrd . ahren nach Anspruch 1 bei dem
di e El ekt r QU&/eiron dactt AhdpRdR N, \Bbil §bm GféBn tﬁe TheRFodRaDE H&ﬂ%sﬁ&enV%ﬁt%Feﬁt@nﬁf
enthAl t, di € ABHIEHRH dBOegtivérittiek6dd iPashelte Miiviert Wirgegen~i ber el ner

Hg/ HgY O—I— Bezugsel ektro- .. de entspricht, wenn sie mt einer
Geschwi ndi gk &fbifahked maeht Avaprochmi\/bei dbimsdid BegmNegEIdEﬁeaiﬁﬂt deve Ausbitfort Hérsditas und vor

ent | adems wi r dem @bdidlanfdatselizan im Bekhtiitdrekipiotodird.l, bei dem der Aufl adungs- und

Ent | adungsschritt die Oberfl achenrauhi gkeit der El ektrode bis zu dem

| O f achen 8¢ Merfshreh giachnAnsprich 1) (bei dgar die) Bleldrede derart goiagen wirth diB sie evine destmerge an

Auf | adungs- (Yagserintt eathiiia gis sinpm iPotentig] von elve r B Ydeaenfieay HW%WHSOW -BEtughalakin e

urnletwa das d& entspEiettaveaR Fie it piner) Geschyindiokelivemeta & M des gisivpen Matasialpsr
Auf | aduPPgs- dan yind adungsschrl tt el | ne EI ekt rodenfl | che bilden, die im
Akl et o A @i Vonafg‘atgw b o ey oec s Egacungsndia i CORTEShenBBR Bl c
al i met ati c
1, bei dam d ci’ifnzg‘j ghiﬁ'&”f?ﬂw gd’ﬂﬁg?smrl ft zu einer Elektrode flhren,

Vetall ”‘*ﬁ i A gﬁ %ﬁ%%“ff"%%dw@ o R S8 o B 6

besitzt. 35 fgr ren nac pru 1, be! dam der Aufladungs- und

Ent | adungsgg I%l’féhf-en decl? amBruci-h kdi 'deflCael talfidalhgs-Jird ErbiRRngIERRE bRe Eiliﬁmdenﬂache

Qber f | achenp@idas) &igtim WRsénkidhon toft von"/ Mt st nuaga& Rind\BFigéh NAIkalRétanfIDxiIsSung
El ekt r oge naq&sndﬂ@gt Herstel l ung einen anfl nglichen Ladungszu- 40 st and

und Qoerfl achenoxi de aufweist, mt den folgenden Schrlitten: (a)

Kont akt i er 0 véezhren gt AnggrtichH|, B e der Alfladufigsh 6t Enbidcahgssohittsu difet Elekudte KlNer,
ei ne ausrei cliarde Koazehtraiod vaaUrhindaistass 20a% St atarhaerBasis i figgam Motall an den Gbedisiche
Qoer f | achenoxeriekirede\bisrza eeniaiedn leivart 0UA désiteti e Ladungsakzept anz und di e
el ekt r oethem sche Wasser st of f ~berf Uhrungsrate der negativen El ektrode zu
er hohen; utd Vadghren nach Angirudtirh, beidemn derofvfladungse wndeintiaduhgseohiitlTa dineg] Elektrode fihren,
Anf angsl adundgie eige @¥Berp Oferfldchenperositiit keaitzt. abgedi cht et en wi eder auf | adbar en

el eRer ocheni schen Wasser st offspel cher zel |l e bil dende Gasdruck reduziert
wird. 15. %Nﬁ'éﬁ‘?feé r?a‘?ﬁ‘a‘&ﬁpf%'?s AF'eklffé'ﬂ nacbrfiey Herstpllupgpinar Fnglichep fhadupgszu-

m ndest &s e I°b den fo dﬂ% Sehlien: ¢ | ven EI ekt rode entfernt

wird. 50 16. Vu@n}da leréﬁ?% uqrg%\e%be ﬁ ﬁeﬁg %g:g,e
al kal i schen Lo} 1 ué‘::s die
aus Kal i urmydr ; e drox y I‘OXId & de "ega SRS

best eht ,, S5 1W£ ﬁﬁﬁhd&%? eﬁﬂﬁ R&P&J? Aﬂéngs@ﬁng,q%ﬂrmr QiLA(ﬁlderS&:g lchgteg
Material Kal i Uiy onl SlekEbdRErhischbrPivasi6BtofsBaitHak el @eﬁae easaruﬁﬁe&z wirg 2> Bl
18 Verfahren nach Anspruch 14, be! dem das al kal i sche Materi al

Nat r i unhy digXfefkhieR nSdhMAspritR a4, RRIRmL V¥ Bh KbNTaEHhvitt hiddesténd dimingiteidr OwbRIAChenaxi-
Anspruch 18, dbaér ndgliverticRkirsabeht@mt Wed. r i urhydr oxi dl osung des weiteren ein

Mat eri abo 6 aufwei st, das aus der G uppe ausgew hit ist, die aus

Nat ri unkar 180 Naﬂfa,hrel‘(ahchmlﬁmdhdﬁabel dendl diel BiekirodEceniti cineh alkalisehant lESlsding k3faktidfewifda biv e n
nach Anspr uclauslder Goeppe dasgewiiblt iskritel aud ikalpebyinxidf Natdlerhydroid, higHiundpdrosich bridadsesn
mt einer Gemischen besteht.

56 17. Verfahren nach Anspruch 14, bei dem das alkalische Material Kaliumhydroxid in einer wiBrigen L&sung
umnfast.
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Anfangsgeschw ndi gkeit und das darauf f ol gende Entl aden nmit einer

Geschwi ndi gkeit unfaBt, die niedrEpo®@3e25Bger ist als die

Anfangsgeschwi ndi gkeit. 21. Verfahren nach Anspruch 15, bei dem das
Aktivierungsverfahren eine El ektrodenoberfliche zur VerfU gung stellt, die
i m wesent¥® ¥oriahren nagh Ansprugi 4 riei derp ses alialischp Matgrialn Matriughygrxigoin einer wéBrigen

Al kal i rret aI Hisyeg wpi8lil 6sung | osiich ist. 22. Verfahren nach Anspruch 15, be!
dem di e trode el ne Konzent rat | on von m ndestens 20 % auf atonmarer Basis
an fr eI e ?’5 Ten ?th“é’?p' (T cyabrige. ﬁm roxidiosyng QfF faiterep; qin Matgrizl
etwa 180 A ;?q t:'PPé’ ﬂ'&?‘*‘" bRt FA5s reliupraRont €2 ‘?"W"a* und deren

Akt |\/—|/erung hPe beS| tzt. 20 Revendlcatlons 1. Proc~d6 de rdalisation

d’ une celdoul e, ﬁrtmsémss&trar EGH | dGm ﬁa%t.rtgéttmt dttvslra%. lort %ﬂpﬁpd
une_ 61 ect T OggaRGsk iiikighe '[lﬁ‘ﬂ %Q.Iarfra Snal EHLLN it & Ay
sdpar ajpeur Sérrét'E\s& 3 ,nd RitCOMPosi t1on mat | er act Ive

"el ectrode n~gative et ant solt (Tiv2-, Nj1- yM/ dans 25 | aquel I e 0,2 S
x < 1,0, 2Q Gorkéhréh Rack ABprdvh 75, Aei aum & AbrahbRerisRiol Wike EbkibasBRSIALRAMEVbR- O <

X S 1,5, 0, gun® sblitSdis ire weseﬁﬂlchy\ Jréi Wbn MetesidNsl dasin Biner vAiBHERh [ARallheannydxillssing O
Sy S 1,0, rau;::a&proxr mat i vement V25Ti 17Zrir. N 42, ou approxi mati venment

V33Ti 11%er rNi S4, ou approxAmati venent VssTi 170r | 7N| 1s, ce procede etant
car act 6ri22eVariahrere naph' Ansprecht 15y beil damndid iElakidel @ink 'Kehzamtat@cen MaigHetensc20 wVaint

d' enf er mer htoredrerRasio arefralien Metall dvder Obesfiicieaiod Blaigrodicbica dinat Tofe hancitwaoioh Arvogue
emagasi nander (Oberfiithe dds friskirade alrEigelnisslgs Akﬂwedwwﬁpmratbbm consistant: (a) a
charger 6l ectrochim quenent |a matibre de |'electrode negative de fagon &
fourni® Jiseendications totaI e dentree d' environ 100 % a 150 % de |a capacite

d' 4l ectrode n6 t v a ddcharger au noins une partie de ceote
char ge, is ‘i’"n F"el %"‘f' l‘? ?cﬁfég%'ﬁ? P'B@Ega& t'HF"@@("P GHiecoperad i ve
apft_{fy r8 ﬁ%"alaa% Pl e

8 rxm vemen
vitesse d' e

revendi cat i g a rﬁﬁmve Qﬁ%}?;ﬁ“k ?pm at'§ém° m%nf‘é}?rﬂf” se
Yy

entre envi r i
revenddocatlgggoil,éra@ &,ﬂs, Q,gue | opcfrggltl(l)gr?@%g ‘%‘gﬁ’é‘?“g%”'cgé‘ngﬂ’@t%&u char ger

initialenment @ déRrgél RF6Biniqubhént laSmatiBididd e EiR6 dékablihea Wirhif Sfbeharge
inferieure a iembtentébd®MHIGn 100i9 b Abe% ddf dapach @8sciddeisbatiad) buis @ r evendi Zation
1, consi st ant(p)dndéehtrge? akmsinglimdiparie db cddeeﬁérgeodea@aeaém Sifsi R ragésitiRie3Griddelde Y Cl €
de charge et rdicivas gégaileceatt snOBtisahiGaiesi &PPressioh 'depmat ajufl $81d4vBibppe Cdandla0cEld

sui vanis | a r eleemathiondtue Stanche resighgoabld enjnaghsiant laydrogés. | ' 41 ect r ode negati ve
avant de proceder au so formage, a |'assenblage et a |la ferneture

et anche e Pabédé tspivant lanvevpadication daselon| lequeledn cliatge IBlectiode dOue vitassey dieivirbr 50
revewdi cat i of¥gremmedlp matidreeptivd on active |' el ectrode ndgative aprfs le
formage de cette el ectrode negative et avant sa ferneture dtanche dans |e
bol fer® & Pracédpsyivagifa revendication 2 gelondeaus] on CIsehpigs I'dectrads) doyne vilssr-somprisecpol ar ge
| ' | ectrode YRFDAAS BiMoEmme dEHﬁt‘él"e?ﬁ’lﬁp une quant it6 resi dueI | e d hydr ogene

equi val erlte ﬁfﬂ%m Nt v ron g %ectrode
de rdf ~rehc charger
Al gr agme ﬁ'ﬂ %%’é’%nﬁ rgégcézg § S/'%g %'g ?@eﬁ

Pr Ocede 1 MB%as L&ivaﬁﬁé{ ?eQQtdﬁ%herc lkrstét‘?larp&:rkﬁ ett\le Qéufoﬁénéa{;tﬁé ?tah %ﬁs
charge et dg. /e RRdrddt astEBIIGRS n@qugldm,b ace d ectrode

d' uns val eur’ pouvant attei ndre envr ron 10 0 Procede suivant |a
revendi cal i BBcsls sHRMOR rbvaAi&tion! €S6lbd e@ep&ﬁaoatd rzs,rbardae nédutveOivartt lde Gocktar Bt ge
5 s02UQTRIMeG6) b resbemblaost & B 6letaidistanée d8 sdcredeasiditindliauaRIeval eur egal e
a environ 10 fois. 11. Procede suivant |a revendication 1, selon |equel

| esdi t es 70pPbedié sulantiia reveadichonet, sdion (haadh anh gaivaeélémt:deeﬁsgatdé afrte RI fHrmdgee de
surface d' Géette leaitide nfigative sttaviit o fetpe@rmBitinclexiangls bottke. mat i bre sol ubl e dans
une sol ution aqueuse d' hydroxyde de netal alcalin. 10 12. ProcMI6 suivant
| a reveendi cBrotédé sulvantdo tevandicdigu bl selorlodiel encdéopsege d€lpande dbcfagoh qu'gjle contionne une
d~char ge onguapfithésidusia ¢hysrogbne dauiyalentyioun poteniist d'enyiien 3.6 yalls (e-auyfed'une électrade
concent r at i éarétrenes HagRLOJorsayion diahange b jupg vitessg diemirpb MAGERMeGASARArarame o
surface de feB#@EEHAe j usqu' a une profondeur d' environ 100 angstroms. 15

1& Procede suivant | a revendication 1, sol on | oquel Tesdites—op6rations de

charge ot o secnarce ont pou LTS

et en redw nf"“ﬁ' posit °’
l? dg f 9_
:Iirsocecﬂ‘g' sur 'ex? $x< tg? f‘ HOPE%L; et "’é’@%@q@e' hy : ‘g g? une



résultat le fait quo |'el ectrode possbde une porosit6 de surface plus
grande. 14. Procede suivant |a reveEmoeese2soBt 1, sol on | oquel |'dlectrode
possbde aprbs fabrication un etat initial de charge et des oxydes de
surface, ce procede conpronant |es operations consistant: 20 a) a
nettre | @P?éaélesuwm\gdi irevandipatio oht lepyelclesrlifes apfratiensede; charge; plede, deriarE® un
t emps suf f i s%f"“’@?“t&'Eﬂ?@tétdéﬁH@F%\?%'réMPf"F%ea‘ﬁ{eéf IRt aﬁﬂ@ﬂ"‘? orupon| 1@ doigyx y des de

surface de f a accroltre acce atlon e_charge et vites
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18. Procédé suivant la revendication 14, selon lequel la matidre alcaline est constituée d'hydroxyde de
sodium en solution aqueuse.

19. Procédé suivant ia revendication 18, selon lequel la solution aqueuse d'hydroxyde de sodium com-
40 prend en outre une matiére choisie dans le groupe constitué du carbonate de sodium, du carbonate de
potassium et de mélanges de ceux-ci.

20. Procédé suivant la revendication 14, selon lsquel ladite opération de décharge comprend une décharge
initiale & une vitesse initiale, puis une décharge & une vitesse inférieure & cette vitesse initiale.

21. Procédé suivant la revendication 15, selon lequel ledit procédé d'activation fournit une surface
d'électrode qui est pratiguement exempte de matiére qui soit soluble dans une solution agususe
d'hydroxyde de métal alcalin.

s0 22. Procédé suivant la revendication 15, selon lequel I'électrode posséde une concentration d'au moins 20

% de métal libre, sur une base atomique, & la surface de I'dlectrode jusqu'a une profondeur d'environ
100 angstrdms & partir de cette surface de I'électrode, sous I'effet du procédé d'activation.
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