- \
GB.2 009:489 B 1 SPECI FI CATI ON Method of precharging the negative @
el éctrode of a nickel-cadm um al kaline storage cell 5 This invention ‘
relates to a nethod of precharging the negative el ectrodes of

nixckel - cadni um' al kal i ne st or age 5 cells, and is particul aréayzo‘défggué [ n,
prechdrgi ng the negative el ectrodes of seal ed, sem -sealed or sem -open

cel kg, .Prechargi ng of the negative el ectrode of a nickel-cadm um al kal i ne

st or age- %'tEFlFlCéiﬁlﬁyl st's i-n -establishing a state of charge such that the

char ged ‘capa of .t he negatiyve C e after har ing is greater
than t heM 1'8 %&?ﬁ?"@éb’é\'&?ﬁ’% °‘c')'f°"l°ﬁ°e‘§ 8'§'fe?fa\95""§] eatin "es xage ! avoi d the

evol ut '50ﬂ1 thehﬁ'&hrﬂggﬁoéﬂetﬁ%fsgcrﬁ% rlgsthe He&ath@el&'ﬂ@m o{rﬁbkel cQ&nuﬂﬁ QVdIIQ@stﬁrb& 5
negat i Veceﬁ‘é gdis &QQUM‘N‘Lﬁeﬂfu@ﬂ&&érgﬁb&k@@gaﬁ%ﬂr&dﬁs 6fbﬁbdtd€ﬁ| -g2ai8d brissrai-open

el ect r odels.so - that ‘when the positive el ectrode reaches its fuI 1y char ged
st ate, thérera irgiof tae e¢gemteret§ete>dsoﬁalnlck%me@"wwn@'mm I"ﬂz

t he nega#tptgefc rr@wrﬂt}aethe§hqjﬁqsem gawea'ﬁﬂ ¢ aflgrpreqha glsl é‘g TR he

dl ffer &r@ %t enega |ve é::ﬂ) glvéte reaterc I!V ?ﬂ Siﬁgggéseae oMoy ofHe I 6510
tef or e tﬁé%.tppatctrweeea% aqt i R algsd delie 4 Sbpenbd b ey Gﬁcfh g Wil

still PpO&pSesy. 1Y HRgHINE Sk s&@dﬂﬁ\ﬁédw aQE}n&ﬁhHWHn&Ilé 1043 tiah ttﬁhﬂt’é@hd’é@e ed the

posi ti vVenajatebhdsiitive elecodeldhidrdeeniubities, betdfe the posithe: efeoisdde iswhargddatbe wegelivehas been
fully & sletradgeitstilliphsessegae umhaarvldemacltmecwnlqt1059f|ch4rgitm°fFJ'GPPS' eglpetiogeed. A5 a
resul t, ftrr@e@wde a‘ferw scsﬁm ectrpee hat eesp fuly d'sfhﬁgtdhfée iy ;’mar Wt‘!ét"t%nerr'r h
prechargé‘?ﬂ" d‘é’lérgF§°'ﬁi‘5?' g theisaRacity 9f g %"‘"&Pc PRI PNV ul d-

appear f4& 05 % rtIt L SatS bdhdfr ERe QN whilkdl @k fi@nthe cell
whi l e 3 b& ﬁdlﬁéﬁ&%%rémt ﬂ gﬁftm%r?aﬁe%%g?&%b itJaRat RIS the H@atedeect rqde

I s fullyeei@o@mdsesseethe ﬁbqtuaadterecesd cBatgd, bdtfin we$ wikh thih elecu@ga@stvihich are 210seabgethter, dde
possesse khdven thagueatebosiicetstraih haspesntuiiy tharder, thashdrge efficiencytdfitha "@ae\@t rodes

whi ch ar efgggg@c‘a 0% ?%%g%" or EE&F%°$W;%Y%€$;?E ‘?-,‘"'t"éq't’ét :‘ge\?‘l& ﬁ‘b‘&e
beenfu] | {lame | " : (éongs
very '6“"” 1A E%ﬂ?rg‘.géef‘s’t A f Q?ﬂaaeéi‘g Q%@y veaatvwa dBiat
negatlvec oes no ere or e correspond to the quantity of

el ectri ci tigis l&rti\prli)irdrﬁﬂ'ltﬁﬁ Pdtdhit Spepmanan NdOn 362/ 089 witfik ee rdkaingstatesfof cHarge oftRb. sought
t 0 i npar elettivgdesrobarudlkatire soreae cpdl, ib whiththe megetive Bloctrodd e b chathe cinefiyoreatasthanthit| n
t he cedq of the pasitive elngireflet W&hars'mhe CEB '"dlpﬂ'ﬁp tﬂ%@g by ppartiag s '°§t“e?t5?’ aEﬂ?r“? 'hg
handl i ng a?ﬁ’ f”t"h@‘a é*n "\98‘"@ e thed‘ﬁ c¥e0e t‘;t‘éderghog 1 e‘l"\ﬁ‘ ) e

~the

caim um R e I SN
fix EJ: :?:ti{égg{il @r?eg& ve Gltglrolg@llegf)etﬁr 1@1"5(55% @ﬂ%dlf&f'enaé'beﬁtldéﬁihb 2¥=]) o&éf@sll age

cel | 351 cmtageccbpatctn;&;ffhegagtatmeeleaha@arrdoﬁha;hkraecaaaoﬁhm@@oﬂmateettoye @uahatngathoti isan3s

ot hat 30 dffficuln® cprosiut, haveevel eree it Bdecessoly tedrarats ahglowkenperture. i n t he open state
and by i rrpfarttqnngean spTfefchses 'enm'cbtheresweeri ec*tatﬂer'stto be magig o thea?s'tlt:' g't oflg 8PS ng

the pOSIt: er, x1§ql6§£§’uceﬂg1’th§ha ﬁ%ver%gns gsé;tﬁno‘glqg.t{ gﬁf he 9!1#1 é&dgmzﬁ

char ge40SlII| !la%regt % ﬁlﬁéﬂr §18c >¥de r§du ﬁfheh 5 ss dsRfurP@si ti q¢

el ect rode,yd, ,&qgchg @a"e)(,g,@@@og capacr y nmust be accur at el y determ ned,

t he over Ch&fz@&h@to@t&l’pl"ds&dm%ﬂtlor&heratsfp&ﬂ‘ﬁaf ahethicel obfrechbrgln the né@[lerel‘e}:ﬁde ofa

Pr ef er ablnickeltdvgnienxdletise sthizne gethadagriesiredes @Bemth@ lh@g&b?%@f@ﬂ"é@ﬂh@r’e@ Sltait'ES

bet ween megndregw%qirstm@e% the Q%Fvé‘ﬁé‘@"%gt @ih 'Pt°

capaC| subs It; 9‘ t% rrsg mélny%'gtp%b(%@ré) ny(r?lche ydéﬁ%i g% %&lﬁ & s(:tsrﬁ% qg.ﬁ)él t I

el ectrod har&a a PO T TV Gt to carry out, vvever si nce

I S necessaf theb@séapiﬁreaﬁ& tﬁ’ésuﬁstér@y\éoﬁmeﬁtrﬁﬁﬂ%ﬂolﬁﬁ‘%hQF PrOSaRol, ib ifreCeRdiBly cases in

whi ch t hexideeibdcedth@hieo mrag tkdlise ihalilrewitdsvolaing §as @ dppeibstantiel exteatchy ode, it

has been pprdogumeterand darponaeionscasiinthefotidvanaredctionexermifiecthyimedenali- zi ng .agent . 50

whi ch transfagrns nche] hydrgxrde into’ hi gher hydroxi des to-apply the

precharge HEWRAs 80H raﬁ?s’ﬁ’&&stTB"r'f of this method to precharging the 40

negative &eetli0dGesh mmg mgff SR BYAL 936 S 1ok GEUE SlDelias, fideldsnd 0 Not
been . PQ§S| |ﬁord|éﬁoes é—lzm;e \Y&#"e@ﬁh |’d|§&;bﬁﬂﬁ @sk%a%&ﬁé‘ﬁo@ﬁcu&ﬁaﬁfﬁuhe 55
Accordi ngabwa etjla@orfHs @86 p¢saurenhe tBrde AIECRBIS, memapcnmmadnﬂdncaarmndlmh tiodf compounds
prechar gifregn wihinh thesgedtipvef addedsthsoe isghada: ni ckel - cadm um al kal i-ne st: orage

cel | -havi g c:e;dgeftqubqeee\a'%seﬁtﬂeéraa'erzt;thaqretzfﬁ"vrfafeégs;a' rttr%tlcr%s te§ “gset ate,
wher el 3? lgér'lercOnm eraﬁflig (s:fo F$etb rtnfvf aiﬁc}gelég hemlcgl&' Tdﬁt: ?: gﬁaﬁa iﬁe a
mat er i &u ot BT c%t,t,aift?@lnganrmf

et hanol qeasar Qnam i nElﬁhFélal eatecs sthégtayterrcstomemsea. écﬁ&bﬂnythQXl dl sed
. 45 subst aabatiad daymiviridouidde ok0dickelaaHnEinny celjartactedabteavithithe prasak dlverttigdlr Oxi de i S

oxi di sed, WUtiiding thisnrettipegist roatizgecadraiutn is farmeld amlgéuting the filsecharoe afegt th hasibgent he
.presentsi W@htf\"sd'ﬁs thedvanisgs otaveiding raenarae efere pspermily #nsifesiconseyseat dinchasge 65
propanol , "is irreversibly oxidized el ectrochemically in an al kaline nmedi um
wi t hout evoI ving gas to any substantial extent, by 50 producing water and

-~ carbonate ions, as’ |n the foI | owi ng reactlon exerrpl |f|ed by et hanoI 50

~ N~ 1 ~NT ol o ~L ™A ~ o - o v o T



esent invention. UWilizing this precharging nethod, cadmumis forned -

ly during the first .chdrge after the cell has been 65 closed t hi s, has
the advant age of gvm ding precharge before assenbly and the consequent 5 >
di scfar ge®B B ga00 GB2009489 B -
2 reactionof cadmiumin contact with the oxygen in the air according to {he
f ol | owreagtionefzedriion in c2@ect witPe axyaeiiQthe FCrEcqrdipg 1 4B folloying Feestient e t hepr echar ge -
rate can be accurately determined by appropriately choosing the quantity of
5 the subs?%t@5%§e%°8‘9% electrolyte. In order that the present

i nvengi r n Ay dshe _
o o B B b BRSO Rl U1, 5

Exanpl e Inorder that the present invention may be more fully understood, a preferred embodiment of the method .

10 I n tofthgpresearipleationnilt ioarbe Hescritier bywavof eapalel e of - being ‘oxi di zed in an ..
al kal i ne medi um accordl ng to the foll ovm ng react i on:  CH30H + 80H - 6e- 002
ISG\TES j g qﬁgetgﬁnol Whlali\ |scaLE)6 ?afrtl’g'g’%qddzggima{‘ﬂ'“"g%'“%%”"t‘?““"'& tortheed for thl S .
oxi datlon I ng ng Ah/ g of nethanol. The nethanol was then placed in a :
ni ckel - cadghjom-sdoar age -cebt-+ dHe, overal | charging reaction of the storage

cel | hile the nethanol was bejng oxidi'zed bei ng: - 20 3Cd(CH) 2 + CHSOH'
+ 20H wamgasthe @@@lcal s@s}qg@ added, the capacity required for this. oxidation. belng 5Ah/g of methanol. ;

The et afregsiap RipRAPlop Rickplgppraium siorage sl e RPN "REPRE Y. After

t he rretsf?éah’ﬁfe (Hew%%@ﬁt Tf's?e‘?ﬁa f)'"ggg%zeggehr{?entj onal charging reaction of the
StOf%Pe cebty ok chloRCe20MPL IR Y ac@BeHgever al series of seal ed 20

ni ckel - cadm um st orage cells Were assenbl ed, each of which had a .nom nal

25 capa@emytalccﬁdrﬁlurﬁth&hforriﬁheenraented.meweqhalesdaabacmel I's were as foll ows:

St andar dAfter themlett;annhl@géewe'g@tqpvhe eehyentiqnglhay g'n%V@t'P'e?,fé’le\?@EPgﬁﬁf"WéE'ﬁ?fr ge. 30

rmall
gfre;zﬁgr"s}geéﬁ o Egﬁ‘s %ﬂ%gt s Emreaffec% IS R Bk RGRAR 21 | Yy

Sl ) ar to er es e precharge was at 200 mAh. 35 Serles‘
3: cel | s sehddrd: arceﬂﬂvhsed’degﬁlv&elecbudeshm rqpsiegimap@ehavgas at - 300 mAh. '
35 Series ML: cells whose negative el ectrodes have recei ved no
el ect3ocheSerisal: prostisydoprnepaiveslectrades bawspgen elgeirochamiciy Rf?th'@eqﬁ"@F“Ar’r‘et har
have been added tobef%h"e?'%?‘?eét“’ﬁ'teésse’w?‘tespondl ng to a precharge of 100
mAh. 40 . _
40 Series- I\/E”escel I gnsssllmrr'%a[tgr'serte81é)gtrtreepsreclv/ﬁr??vt;ﬁtat%ogmvml ch 40 ng of rret hanol
have sgeen zaed: t celidininl 0Gbissl utthe pansrgspandiongaho a precharge of 200s
mAh. Series [err]: cells simlar to Series Merr], but in which 60 ng of
met hanol h&eies Neerrebsivhoee rtegat{vh@qugdes have received no electroclgmg@l( p? %before : _
corresponding to CEQT@%?FQ e char quﬁq\anglhavebeenaddedtotheelectr lyte, . 45 These

PEUIFA? ZRYES

cel | SpVer e subj ect cles each consi sting of a charge of 430
mA for 14 Reisw,f oéeh&mmrtoemdwtbet.uwhyh@ncy&ﬁaasrmaasbewadtmmeo a

term nal voltage odiecholh, corfdiponig W dBechdieedfam@an/ar € set out in the. t abl es at
the end of the description; in which: 50 Table'l illustrates the

capaci ti es Sefiesheveghy S(UD!?C@ISP":@S%tbet'BWWC'BGOGJ"QIS'“S'G"’I?Qha&?\'tfe'lgﬁ‘&?/‘é‘I“Lfs
respeBtively. 50 ofeghpige CP”%*H‘Eﬂﬂg‘gf?f"é”‘iﬂ‘T’?ec‘T éWéV'E of the precharge as &°

per cent orddubibd b baHe e § RErlir'sh FARIGEndRIWRGBa the
capaci t;;ﬂ‘n% ?af% %f?&.&%hﬁéﬁgﬁ% &%% fg% nd |b&ta5e9§a£\v tryegrsg‘tflfétkbga.ﬁéelreﬁétecth%ged cel |

di vi deckathids st ii€edaloeGbadsgrption inwiticed. Tabl e 1 shows that in general a
pr echsor gEabizil tiheratebihe tdpacitiss ethevaudie kells after Bratand d5. 86, 62 and awwﬁme@'w'w h tH8 55
pr es ent Taﬂﬁélnhqvenh@ﬁmeewgbmpfpmtgemm?'n@ecwleﬁ'ﬁ?' r‘% %"{ L d, from
‘E?E'F ﬁf apagity of thérechargppfall apd e spRegly of BF o %Y'&ef Ji only
' 322 mo‘h ati Ee%eﬂ r & {h\é elRdtronfifhiddihetnddr if 9&%?&5 with €
: capacgs r@s%n@r%?ﬁtﬁ raﬁgﬁt{gﬁﬁ‘fi ﬁllrgéédaﬁﬁy Ihdedd, @rﬂﬁl 1@ 3kd GeidewarR/the3 /7 .andss454
mMAh  andstdnasa etodbe &eh RasSlcaaaiyof onbedzk GARInst&RIof e ndvhisd! tdpaciti/Bf 5SanelAlVB donteashhet ween
407 andthd&apacmbof thitstordye cell3FtShriesyt (2 apd 3 lraeteeveenaiﬁaemt‘lﬁe@#\m'@ ttroes?f@@tstomp y 280 -

gat i ve cadni um el ectrode of a nickel -cadnium cel |l in .accordance wth the

rrAh f orcetlgsfé@ésgtea?;ﬂ%a’kg?@g‘adwa e':*‘ig‘gpl and B@tf‘vﬁ!\eht ;’298'3& th '“ ec?F‘" o enﬁ t or age
|| s ofFs or orage

Cel ! S hat rE?IJ a| | cg??tv S[nfh a% fr;g be bs& th t t h%t

the hig émm a&th hg’ﬁew @y Qld&gd@aa@atst.ym&mea resul t

agr ees, cadRiusifen size\¥ dbkeried %uMﬂrdmskd%mgnﬂqe r asllity fold@thargdLir i ng sl ow char ge-rapi d
di schar g&hepygabargs bérefsre povidessacsean biatipelougeablecadmyge i n t he cadmi um grain size
i s obeger Vahth Il shewstirgly thiattke dfiisinevpf thh elpatrogitsmicaltpyechasoeds erppralbydres th?'?f‘éatﬁ?'é% har®e

t herefore provides a reserve of dischargeable cadm um



it bt ttsthows  firsthy-that~tte—eF the el ectrochenikal L———=«-—«-—-—«--
r_echarge IS generally | ess than that of the 65 3 '
B 2 009 489.B 3 net hanol precharge and secondly that, although it has [({
endency to decr ease during cycling, the efficiency of the nethanol

arge remains much nore constant, at about 50% The use of nethanol as

or echar gi ng.subst ance has been descrl bed hereinabove. It will be . .
:.:' pr ecisat ed- that substltutlon of reduced m)l ar quantltles (bm@&,g@g‘gog 3

] WI I yi e'f\qetl%qm?ercﬁap&eeanﬁge%m&‘l h&%ﬁﬁoll!l I%t IQasatten en%‘bO\éeecrerz-rJeen urlonggln rlﬁlee ¥e(r:';r| stic
that eachytite ethanol é'ema%d\’%|§n1uam§rg cdh¥ahtt tg% 0%’ at oS d: “ .
el ect ri ci tJhep&Iof ReMBADES theridigind UBstaib AR eéﬁhe&ﬁﬁ&ﬂgﬁmﬁﬁovWItml %Qﬁpr%ﬁéﬁ nt
I nvent i onhat hubstightivnef nedcedmolbr qoarsisestibya fictor ARt the keiptdd@ of @ GathaN® ofdr&fahslode
of an af Kefltheteetranoivdlydeld eomparablf resiite beriaudeof theakeivd-mentibyegeharatepsteciaacagiewithi clg
is stri ct'ﬁlr ;ﬁg?ﬂ °é‘i"ﬁf‘ éﬁfcafa?'tat?rmﬂéF"drﬁﬁﬂcﬁ'g'tvmefmrmsﬁcﬁr orsai d st orage cell,

rode or an

i tion't fi it sib tive

:: th-us av0|e% a Ilmestg%gg::%gﬁf a?'n%( rggdg?u%?gp%gqj] arg;ajvhl !E(?:sgll‘)%y prgdeter ined,
+ atter

10 Q’Ch@ thaf;mgl "%ﬁ:c OSIQQ Sda' Sstorage Ce"EﬁthC av?lglg té’lrendl(s:aa vanta es %ue to eéectrochemmal o
1 Mt hanol precharge 1 2 M (Y%
i M8 15 Cycle No.  Standard S Electrochemical pr o ' !
115 3 359 3774 2 cz g 2echarge3 454 Methano:w r:rech?)r%e -
' 415 451 4 304 348 428 446,
389 8 430 450 6 292 327 L 395 15
- 416 3357 322 48953 432 428 2A84 7 415 305 48,1 331
i 401 4434 304 383 428 . 409 446 , 38430 2% 15 450
i 304 3248 292 404327 39937 416 360357 405416 428

451 3620 9 309 305 o9 401 394 434 ' 3639 409 362430 g9
415 15453 62304 324597 404 3( 437 ®Ho1 416 400451 .
- 343 {10 ggg 478 138 394 2o 3684 415 325453

360 314 2 3 371 410 280 343 410 448

25 Tabbe | -Capacit %8s (mf) of cef?Ss a,fter36% 4, 6,3 15 %6 62 aflp 13{;5

Y507 o T, SBSlct 98 bl efeg ae9y A tgeslél UL aha g8, 2l

' 30 El ectrochenical precharge s f%’arﬁ rséfg E%'é'?é
1 30 1 3 35
- 35 3 55 55 44 85 30
46 43 4 Electrochemical grecharge 62 Methanol prechatge
- 85 Cyelghlo- 48 6 1 -3 35 M M;51 Ms .
41 65 56 45 9 ' 26
48 % A3 52 42 40 15 35
20 250 43? 6 4 26 o 49 % 40
© 36 6 20 4 §f7 7oar o1 % 53
i 48 62 9 16k 48 40 43 52 91 4
. 99 40 1551 138 20 4 g 27 4 40
34 3643 42h Tabl e bj- Effl@yency ofgit he pregharge (4§/¢
(Capacity ofé2a non-precharged storage cell 3 capacigyy of a gy echargeg
- storage cel13 / precharge imtroducezl. 50 Cl2Al MS 34 43 43
- 50 1. met hod of precharging the negative el ectrode of a nickel-cadm um

al kal i ne Jeky thgeEffiitncy ofahe aeghacde @)t r odes assenbl ed in an at | east partial %
df schar ged- st at e{CaRapityras p non-prroitamed:sterhme cefli—r @pacit v p gecharedtstoegceli)l/ pregharge
cal cul at ed quant'PF‘gf’“E?F a material is introduced into the cell, said
~ material being nethanol, ethanol or. 55 propanol and being able to be
L i rreveP&iChASanodi cal I y OXI di sed subst ant i aI ly without evolving any gas 50
. bef ore 55' a,&]Xw &(h ech in n%eatj 5 980 m eOSt Or i Ce | I
charsed b w@éﬁe g w0 Ll wo,%m i arno
the negaﬁélmt&lqﬁﬁﬁﬁ ridlisiHtle Ldlﬁ@ ch; rﬁaﬂ%m@ tHaRA, lor :
- met hodss propeHasinambin@itiato B&irrbRFstilyHaed l&llﬁO)&i‘%GEdb@l@ﬁilaWWtfhoﬁt@flw ﬁﬁﬁl@gis(before 55
t hef or egenyrickehediplis. is G@ised, Sndthemhe:dtﬁbgecadmwmahhalnDMIvssatyorage cell whose

negative & eﬁmﬁfbﬂféacPﬂiél"Q)@ehmpr@eﬂqma gatied digstiode@Pa nickelsadining akalinei t her
pr ecedi ngtofﬂgr%?%WWIW@a isspfpstapiiaily ﬂ?d]ee’éflb v described ¥R referanes e ¢ forgringr oy don
Printi 2 lis he ent
offi cewg&mﬁ%ﬂ’u‘%q B0 b e it DM b e D84 ° T o
be obt ai ned.

Printed for Her Majesty’s Stationery Office, by Croydon Printing Company Limited, Croydon, Surrey, 1982.

Published by The Patent Office, 25 Southampton Buildings, London, WC2A 1AY, from which copies may be obtained.



?éB 2 009 4é9 B ; 3 et hanol precharge and secondly thjiumm"mm&”ﬂ””mas |
s *

a tendency- to decrease during cycling, the efficiency of t'he®nethan
prec«haége remai ns nmuch nore constant, at about 50% The use of net hanol as
the pricharging substance has been described herei nabove. |tCRRPP4EE 3
appre.oi ated that substitution of reduced nolar quantities (by a factor
equal t o "teﬂi'enq* ereﬂgb foe erd semndlx)hatw'the@dham# a temdepw repse Buringyclindatre pfitienen ol

)i

will he: et charg §WP'ﬂ%m¥f@6§’{%‘i§” ? es bee nent oned har act e(rjl stic
t hat eaC }'RE stututmn? gjﬁ?&d mo ua rﬁ%ﬁ? @%tﬁgqu; 0t e]:remp O?GI: E péroa
el ect I £k YhoRitnart Aityidla comh 1}5& res eano«a%% @@&%raxve BSadtivipenty

i nventi oaroamraeéqmaﬂqumwcdrson&@eaé RlebtAcity BEaAlon dr QurioRe Negative el ect rode’
of an al kahé methad io sg@arcelvit th@ﬁreiehﬂnuammﬁe{ereﬁﬁdmmm bqsametoampuracmah@nm| ch

is stri c?lestrope efde elkaling fierege calf. bidhe nigkelisgrnrigm type, 6 besharag whish © ssitttymeageterindd,
t hus avoPt g:ﬁ'?@'l'P%%&F@@ﬁPﬁgege"dh}é ayQiding thedisadyanBagsCie to plgctipchastial | ng

met hod§° prech g methods. 10
%t ?a/.?llj)le &c&emar gg‘ Electrgtlhgrgigali 8&91322 C631| prechar ﬂethwpl precharge VP

M3 15 2 3 oM M, M;

15 3 15 322 377 432 454 407 15
415 3451 4 399 37904 432 348 454 %é? 415 446 45
389 4430 304 #4B0 6 428 29446 430 395 450

416 857 202 4435 395 428 4% 387 405 305 428 331
401 5 9434 305 $B63 401 409 a3 - 3630 24d915 430 FP4
324 15404 304 3987 404 360 437 364.6 416 4514536

309 328 309 394329 394419 419 362362 415415 453

453 62 62 2902 292 3302 371 371 400 3490 410 343 446

410 138446 113880 284 280 326 284360 31825 376 36810

314 410 25

25 TabI e Famedapa%amc'te%(mMMyE"&!ﬂet%|44 6 954t 3y 623nd 18 cgples iy whicks dischgge iGgoPadt 138
cycles in which Y9\6iess teoprehage S/ na festopnd asipchirdegt 204 whem § is e aprjaal spacity- 10,

no rest, and a discharge at 2C, where Cis the nom nal capacity. 30

30 El e8@rocheni cal pr echar ge Met hanol precharge Cycle No. 30
1 1 3 Electrochemical pddharge M2 Methanol prechargdB 35

35 3 Cycle No. 55 1 155 . 3 44m, M, 85 M; .

46 43 4 , 44 - 62 47 .

85 35 63 49 6 35 51 35
41 - &5 5%p 65 45 944 85 46 206 43

48 3 5§ 62 5y 47 8 40 63 15 49

20 50 43 o 56 56 %49 45 40
36 " 40 15 20 5 éﬁ a4 37 §él 49 0
48 62 36_ 1059 a7 40 37 53 51 48

59 g0l 138 10 4 4 27

34 13843 43 45 TQ%I el - zgffl Ci er&y of th@ prechagge (9
(CGapacity of a non-precharged storage cell - capacity of a precharged
storagd® cabbig 11 /- prieielRp6gRe prithdr@dwiced. 50 CLAI MS 45

50 1. A nethod ofCapkiecdang-pidghdrdeestorayg adili Vapacitysth pREBM@Ed stordgé &g lprecragiei um

al kal i ne st orageingedukedhavi ng el ectrodes assenbled in an at |east partially
di scharged state, wherein, before the first charge of the cell, a

cal cul ab exlamsantity of a material is introduced into the cell, said 50
mat eri al bei ng ‘met hanol , et hanol or 55 ro anol and bei ng abI e to be

irreversi bl Fef ‘1 ’%519 tHe Reg : '5 'i° ﬁQJ‘f ’tﬁrs [ %I"[E as_
perore é‘fﬁ?d @t,gﬁ ‘1‘ cgf%@z.d R
charg Yeir verl y@aﬁ&% utﬂﬂntﬁaﬂy\ﬁlhﬁhméwﬁéanpb ﬁFéJ' i86)

t he negatdnyﬁclél P@Bkﬁl@&ﬁeoﬁ@sea anll th t@ﬂhe ﬁ&déﬁ ddints ealgal infie neintit @gle cel |, whi ch
met hod i s Zulbsiethot acbdiyig BlalneT iprebiafgimrgsharesdive dettodd of AinickefFadreinwalkelimet he

f or egoi neptasagangll ‘ehlcfﬁﬁlethodi‘$ Suwtwldke$ hegeiheiorareatriRed|With eeferense e feregdinanhos e

negatlve expa fro le has prec ed b e qul 80 ac ordd ng tg eith
pr eced® or%ﬂ o i %dnﬁl 2 @Hﬁ’giet'\?gaémseteaﬂr? Shet ee@r?c &ase iy MENgY don%
Printing oydon Surrey, 1982. PubI i shed by The Patent

O fice, 25 Sout ha,tmtfpns, WRhdlyls A Sortice o0 AR Frinting Eofiny Litkia, crdydorDSWMibb2C N COpi €S may

be Obt ai ned Published by The Patent Office, 25 Southampton Buildings, London, WC2A 1AY, from which copies may be obtained.




