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4 The results are dramati c when conpared with the sanme type was
cal cul ated and the results the carboxynethyl cellulose gel in the anode

are indicated in Table | below TABLE | Open Cell Current

Crcuit “Ti e " Average ' Ext er nal Anode (M11ianps)
Volts (Hrs.) Bul ge(M1s.) Leakage - [err] 150

1.57 24 108 Very heavy [err] 150 _
1.55 @4 ' 57 ‘None 1. Carboxynethyl celkul ose. 2.
Pol yacryl aliiie. A nunber of "D' size al kal i ne-zinc-mgn-. for servi'ce in

m nutes under a 2. 25 ohm 85 ganese di ox -.-‘
continuous.t" - \rﬁ
i nvention. as .All- ceIIs were non vent eEAéb(E,Hpt for- saf ety used in - —
connection with cells-of Fig. 2. ﬂqe%fé"ob%%ssure rel ea Zal ves. The anode -

of the 95 cells wefe, cC _ .rd Ofgact ‘6%3 ; sengta,ren,y@gp on:
was al so tested i-A—€eH-s—whi-eh—b~ e=1TEy] -

cells had been 'Ei‘f'a?’bed 1&? 15'80NA5§Q)r 330 'hoﬁf“s“-* 'Q@ whiXh cﬁthar n- 50 - :
cent hi gher nercupyy Fact@sy Gebl s 594 ve shd tt sy sapsy ce fegl | OMkedtd such Thr ee .’
fresh cells of each: type were eval uat ed . charge The results are i-ndi cat ed

gells were made contar ni ng 6

in Table I1. 6Factory®” - 30 2 Mgy shargy

o JABLE 11 aut OC):J’AMOl tagﬁo S0 5% 765 @ﬂgf'fg;ﬂf{? Eff .62 TY Phrer chargel - 225
. A ..I. U AL \..)L aut v Ul WI I LU1 I J . L

300 580 ~ 730y ‘(’;;1' ‘am“’es‘z‘tsle o 50 " ‘Fresh PAM. . 105,

300 570 . 800~ 1050 - © .7 - 68 Fresh Factory2 -

... -A mod:uﬁcamon of the foaﬂnla given pre-2 cells Mdnesnbrcbdrtgeb@d\mrgmﬂﬁu,
270 550 7edmsly fy e awkemem-lsl_as follows: if fregh ed) ‘over-
Pol yacryl am dg and TN R e A ( l
cel I s when subj ectgd pt,,o-' AZEOEpvaa W - E cofiik
is as follows = :25 pe dent I mﬂm@ogrgm hidnbgdn@as isemmd dhoheermc 50 0
per cent” zinc Em@:@‘l) yte (35%. W“W“chmdm%%wnﬂa%“@%, The
normal roles @ TRi: red/HolGhsD AV HlErEased volmgeupwell above
cat hode ‘ar e i nt etoaimngeding esZuﬁre@ﬁrseOr&ﬁ Chliage\develops gas in the celL 60
cause of the revdisbugs @ poluti d‘m@e}hs@dmtﬁéwieﬁma@emd% leads to
pol yacryl ani de g] =) é’t?“ - : lyge
43.5 per centi5 0 KOHYdiedtrdlyte % Ediceitatge QA By ARIhere
t he manganese Kdewbmifra)siae “D” t:ylnmdmoal «cell; for zinc. oxide mdﬁ'sh(leklefbbfbeedhtf &ﬂl’-}be Tlfrﬁs
process -dfi ves t Freme e th a‘ﬂ‘i‘%é‘PmWFdamF"s e\Ftr_ dolysiop 43, '
vol tage up wel | s PEraah ¢ kv

_a%
_a'_
>
(@]

.‘ ’- U 6 ‘ .
di scharge and theﬁsZw@ by m@oﬂ lﬁpmoﬁlcggmmr new - mdh mwméymaomts M ant -

anodes leads to fed ﬁ:{ @ﬁf&éﬁ%ﬂﬁ ng

of the zinc anodgme

to 5.0 cc. wntwmymhyc oelmme umw ,a Bﬁamgyopaiygmeghs&&meafm us. -
KOH el ectrol yte wmwmm&whm&th cﬂnctp}ldd@lhkbe!m olves 75
di ssol ution of ‘s ’*i"""io ‘m&’: (or: g

oxide in fresh - ol ty en-

di spensed [ ntaﬂ
This "prewet"

f or egoi. ng new af
anode structure QL

nuggets is arf9e _
constituted to :‘~.~.' il | el te o o _ :
Advant ageousl y, Breselt LN 'Oﬁl@&b’ﬁewsﬂw ‘ : ;

l'iquid cont ent amdmgm oftlmhahep pesad criawdley annﬂo f:antcmzim mdedmfrdleoelirhlkdhe eleptrp-ur n
di ssol ves = 754% e%é@mﬁeﬁ’l’--- sadey wh

r&?@v/ .'.'.,-|nth el.ectr Iytjg -
The cell gas i v, ol ) o %, o oaluds (§ w&gﬁe

i hé duaotﬁmomyg@ra

therefore that prasisdye e Qﬁmerttmnaoﬁmi’v@ﬁﬁ zinc
generatied i s not usigee su-mmktymamlahonsozns u partiches ahsiingort thesudire of thetg®6..
trapped in t he anigedkafing-zaaEreres, D@%ﬁﬁr‘f?a‘t'f%‘ﬁ“’iﬁf“ﬁ%m'ast

enough to keep little or no syneresi s of el ectrol yte thereby up-with t he
el ectrochem cal evolution by 80 : .



assuring anode sability and full Sef charging. If this

equi librium pressure is bel ow EIectront which is free to nove about that
which the the reseal able vent opens no may be unavail able to the anode
when needed external venting of gas will oceur. An indi- 35 and

interfere wth the proper. operation cation afs=sthe pressure is evi ed
however of a reseal able vent even to the point of by t he bul gi ng e
cell CO):lt'raI ner 85 exhi bi tiipgs, @yt ernal | eakage. Sone corrmevci al

ALY &&tﬁ%ﬂm S R e A
conpr essed &mmths mec sbamage\h fudbilizéd on i n cell "'.vol t age on charge by
etim natj orgt abp  Shthfcrentingly) olained Jromg | et T GhABM Id—free_ of hydr.ogen
evol ut i o, AghedDCaBorhertyictiao 7 1l | apﬁ’ﬂ’ﬁﬁ%h & dPe or avi ty
or  shownt um@ug_weu&qoa}h&mnaﬂndmﬁt bmsﬂou, torolg@Nemat ed
gas. The arpglicativhs Wemtmgb eprimpty scefly| Mndmbmwmml iwhereinon

B esentid AT e o %;LM e e D s e S
zi nc oXi dgemmmhngehlmldsladmgct mmed45uh emdrytehaxdhﬁreugﬁmﬁ&us el

anode whi | g oafesine -, W ﬂm%? 2 mynegach. A |
SUrpri siNg BHAT Sttt n% ;ﬁf{ W ty of '
this newaemﬂa,t,dah arorgicgo'éﬁndﬁgtlw & eveq. 3% ]

previ ousl y ressdsble eeng cnay arsptiue thdoseal b it <2 Ahhaodp@s diimédin{iainn 1 vth&aihacﬂo of
etted zin g’ﬂ@a‘éﬁt Fun ’tXr “SF%W%P‘E oid alkaine galvauie all in g0 alkpige-Fipe| es
Fesi di ngp orf,‘: S, B bt e Bk inNGaidi i;ﬁr ganganese
di oxi de” pr i bR by stﬁeacm eamfgi”da lckyUI C tfddther @ l!b?CaOE’?stan

1,504, 184 or malfuncmomng vent, and shortened life. conneota.ble voxds?dlpmbgdelﬂmgﬂmtaadf -8.5he
zi nc pomder“edeﬂs?

w;feg\mr & omt.he scope of the
age attmneﬁ“&ﬂiﬁ“ﬁe"rm’w i) fleer 1 fn;my‘%fr%gn}“mm@m M%C Shel £

storage is ﬁémlseaaddatscamop&v fafidkint of aboMUI0 EBod 85 gt Hyr om

WHAT VE CL/Afecrolytsrepelignt membreng phopid| Ismghtlta#@éosstneotslrwhusf thgycanhe 90 . 1.
An | mor ovecER S B P "‘ﬁer T GBGOUEiidicg L gace anode.
Thi's i 00 arpeaditeidpplt@ricd Moy 8831 £750( mnprcraﬁrsneo l4 hiereifl Fsaid RS

sati sf act oryson,mss)m rtually all knovvn hi pastdcle Gz which ovilp past thedugls
e %b

al kal i ne el Wmmlhﬁwneéélnl 9and a
kAmS %ﬁm Hegs Gl des s

cross-link

about tbg m&w fhodd] & ke ta@.—mehee soa Qdmbiﬂ sﬁmhﬂarﬂ@etecusme for the :

two types oismdodehermanscreenedfreqﬂo@mthn naf dbout &0 foosbomt

el ectrol yt e‘hq'rﬁéﬁlm arizzot@mﬁ‘l W\ m%h‘ &t ey i A i n
qu Ormaghyasth agre

sai d zinc o{,sn&@ptl
wetted wot rboﬂa @o6i i@m@ s much ghs.SZind buhind 1 165 witrell deidl d'd@ﬁlmked poly-
celI's, part |mﬂqralsynadall8k%flq0wee mugh] @eapef t t?tmtdl &b ﬁmo?@ in a
??a?’eﬂ?ld i n
r

manner
‘particl es qgemglgc t,mag,e Ege Qma I anana,efdfnl sh.

lespl t €45 1 alxidlt icals fovi exdaplechiage ehplayed echmggeabg velmdmwud hlkalineelmplmved anade

fgglh gﬁdl > ?ﬁéﬁmﬁ Esa&cﬁ?ﬁ@ d“dtlﬁ ycI al,j‘;‘rg‘i1 W eﬁgmﬂﬂg@%ﬂ E?lr;leerr f

overly abusegl weoay Hz00 Evens 809 ngda anea.sgawnnsfab@mlnb at $east Rbak kseedlviene- zi nc-
t he hi gi$0gassabler dewel Uif cexteTiled add 18X Cele j%el . 20

vent i onal r%& {p gﬁt %ﬁgﬂ% d in
claim 1 or Qxiaﬁrn sin, {olcﬂﬂs~linkﬂgfs

charact er i zigk &;tveanceglsﬁmmmfoellsnt dmpos@r mal functioni ng vent, and shortened

life. éénrfé “1'*' s di,stri g d th bu&ﬁou?H %%& egign i s that
copi ous gasg e“uf . ele §§/ m st

whi ch if veghéade vw;hlarsobeﬁ;sorm @m&obepaas cltarmsahrogan aﬁyn@m of afi|alkalis 25
pass througmrtdném anddadditipasd; jelectiolytpui d mestal; 1 to V\/nerel n said zizc is
present %n “&‘W"fﬁ@“‘??‘ W% OﬂﬁﬁM"g‘é Tdnlgfr,’elﬁ‘ egv“ﬂ}‘ % t°9é t of
about 30 t %%:’;p ul d
prefer- haad t xﬁﬁdﬂicatm ghtofmf'd:tlha otonmn mbeyo@ used in
conj.unct i orvf\mt #cheme@ecabed hmwlebeanod@ﬂy arsbeetpressure relief ver®s val ve

MR NN o T vt

of our co- 5. An anode as clained in any one of 30 pendi ng application ;

No. 8831/75 (‘Serial No. clai ms 1 to 4 wherein said zinc particles have

1,504, 183). a particle size which wi'll pass

through a 60 It should be noted that the novel anode mesh screen but be
substantially retained on 95 of the invention offers cost and .. ..
environmental a 325 nesh screen. protection advantages as well. It is
feasi bl e 6 An anode as clalned I n any one. of 35 |n the anode to use

. o a v — . o



- hy

40 coul d not acconmmpdate this nuch gas. Zinc claims 1 to 6 wherein said
cross-linked poly- powder as nmade is of course nmuch cheaper acrylamde is
present in an anmount of about than screened zinc particles. 1
to 8 percent by weight based on the total 105 Simlarly, a reduction in
mercury content weight of the conposite anode I'S possible. Prior art

al kal i ne manganese di- - 8. An anode as o4& . oxide
‘cells for exanple have enpl oyed up to !gmllnlmlmnpeln $ai Yl al kal i ne
el ectrolyte three tines as nmuch nercury ( o=><| Lintthe 41s potasgium
hydr.,OX| de or SOdI um hydrom de. lgﬁg@e to cont roI wasteful anoda corrosion

- and -8 LA T any _one. o1 ¢ 5 ..-'g)rmjlatlons
' di:§c~’l.: 5P PO WHEE &R ; yaci yl ani de
1.8t is. capabl e of absor bing at | east

w%m é?ggerature ‘times its
% "%‘ »"‘o eCbviously,

N S AT o) s;yt&n9 W&emas-mwpﬂ 115 woul d
.const i Ampeeagaoi emmmmguw thazamttialhhasw s > (i $4

t hd0 st yame for the tWo|{umes 03, PFFBEnkH 'p}'o_"- 55 of
i mpr OEE%G m@"g my% entage  woired with ﬁ”&m jiskrioted unsier st ood

| -t hat ealkdlind \HE, - particularly alkahne- €1 ijrouglivutidi @mﬁMMh mmor bed in the
angge mmwghm@mﬁ;u@ls@f?n%ﬂherm 'deeﬂabs@r ‘
.l‘v ““"A @ :
eleCtr sua thmrsealand 2Ananodeasclaamedmcla&2@wﬁ&unm

'deS| r ~' : ueefn&vmiynabﬁgem«becauabsbr s tulisglinie-galvamit sellgis pmslk@wmmber f roml
Pesfaaﬁd qsg Goxide cell. pis 0, or a positive
o anode  as, clamed ‘1o
..%};; st i bt e my
egrmmmamﬁmam@mwes 8and

nodi fi Th tesstus is that@iﬁpxdny llsataer wumpoamaddcgr oups orig- of t he devel oprrent
de%m ‘Pectiolite spriy orcipist t : asclmmedmanyoneotf s ~ o5

| ’E%ﬁ?&ﬁe y ‘b.@ & ngmﬁgl out %me Wi t hout
depar-t pigéhol hibe e @0Ode even

after: ablﬂbenaedtmrmonﬁlmtwhb nm@ e sah@bf stora is stab| l.i zed ‘at- about

65%g0f W’g Fief ey I: fr spelasiod) iy % e ol ¢ o mmer ci al
cells gﬂ*“ Oge ISI Z;éﬂd Sﬁ?ﬁ cg cﬁeg ‘ “'—:.c.-,_ﬁ {%anode for use

[err]. arshﬁmymehdwl el ihulmlemdmodmsh daeers buti be samaatﬁaldnl agal%ani c cell

corrprl of the)inientienonfliers gopp endepviropmentahy ¢ |3532é or VI rt uaI I y 3 l¢ known
%t i grytectiop ‘;39‘&?"& t| ons for this
'typ “tcree&ﬂq‘mﬁn in p® alaaaxfleo wﬂb&&el n Amper age

oﬁs"ems |1¢
of freﬁﬁ:&&d@éﬁl—ﬁ;% |mlalmt|1§irﬁarr)§e ﬁsam@mabkaiqgh'e b@bde@l!rfb# yed 199 absor bed
in sai Zing aye\ROTi( n : cLeoss- | i nked

| po%acmgm L gk PTORME © &l Af@“ﬁd&m&%ﬁm anode of the

- nugget hire n&icmeheppft nﬁiymldaﬁepumsiemi amoune bft sbowt may be used
WE‘E‘@F 5 pruthedoml7305 n 3| kal i ne

"EORROSIt & anode in a

bﬁt sai d zinc

del roved anode
wWeUpt ure.their
atlm’mecorre unusabl e i f
y % %l kal i ne-zinc-
et e OX | cetl. 20

the hi ghdi g&ﬁnedﬁs rm

veni o e toi? %ﬁ]ﬁﬁ ven ture ©53.An anode as clained in

cl aiggn : 1,out rray Stl show ex{:[em}HJ-CH{ﬁD stick further
oG Hing

char act eki dedii by “mal f ulrrcGHE prla} shor t ened

life. %dﬁﬂﬁ%wmﬁ%m@ mt e@“ﬂgr utmlggdug, oB5nTh@sr eason i s that

copi ou Si temaglode e ectrol yte spray @go m st which
i T 6@ NtnRg, if\dekited, bepéésenﬁnoaacau@rbass,cl amnied pmmva. f1 ‘é 18‘? 25  pass
throughesums,v@mles:a hrolile i gyi d Bl’fo °’1 E}Q’f ZI nc is
present I ‘ﬁ,ﬁsé \’3__ DAl aand di ng.h ong.am)unt of
about % sciiRd Gefein day be| eCinalyl mtr epel I ent merrbr anetshoul d |
‘prefer- weight based on the total wei ght .of the com 90 ably be used in
conjunctiion. with the reseal- posite anode. able pressure relief vent

val ve' of our co- 5. An anode as clainmed in any one of 30 pendi ng

application No. 8831/75 (Serial No. clains to 4 wherein said zinc
partlcl es have 1, 504 183) a particle size
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protection advantages as well. It is feasible 6. An anode as clained in
any one of 35 in the anode to use unscreened zinc particles clains 1 to
5 wherein said al kaline electrolyte as nade rather than screened fractions
with is present in an anount of about 10 to about the fines (e.g. 200-325

nmesh and finer) —65—percent hy wei ght based onthe total 100 renoved.

Zinc fines e notorious in the art.- weight of the conposite anode. for
their high/gdssi nH! ml"ﬂl,ﬂmwous cells 7. An anode as .clained in
any one of (140 te this nuch gas. Zinc clains 1 to 6

wherei n said §ross I|nked pon pomder 3304 :-e |s of course much cheap'r
o e cent” dés erm clnmt'h ot al oLt \ﬁ/
1 to 8 percent. b Bl é@ e tota ] R C

mer cury-.content - _ m%’tjﬁganmodm@% *ﬁ#' 15
al kal i ne mangane sfis : s-linky): anode as cl ;Ja;mglde
cells for exanpl 41 hAwomGerpk atymddup atyp orieC bfali m!4lAzt anode- whdﬁﬁmmsﬂamd lahx{dal i ne
el ectrol yte thrgtims iipdo, e iglly ‘s phereinbefo o‘pﬁs@mﬁh

hydr oxi de or so'f}ﬁ;gi}r ~ T onEBht i & 1“ u“”‘;

9. An anode as CH\l A Gndder aaréumﬁmenaﬁy-oheabfms 110. gassr ng: ‘il at 'l

di scl osed hdPeij chimsnpitoyl0 whereincpaid: mmnhdesal d cFods 'HHQME&QI\b(&I yI am de"
1.8 to 2.0% rggg;gveﬁﬂwhduwmngéwhws aoryls ¢ afRenes Ryjidin : | east
about twel ve 50 13.Ugs ahe |26 \admelt fin e,;(}tg,g:dgd hi. gh &eRDES Pl Reoends | .'
wei ght of electrolyte at:- 100ferr].: storage i s not required. ,ClVIOUSIyL

cell's in- 10. An foumeder e Mijaiywstitiong oy tee Chirie? [Pk, D@ mingen spotes  of - the
present inventi on Puplfshsd g the ?&ggmfmuﬁm&%%ﬁﬁé W¥strwpulid .

constitute a | esser ecol ogical -hazard. resin, prior to cross-linking. |s of
the structure: than conventlonal _por art cells if di:sposed 55 - of :

i nproperly. ' b,._ o [err] It should be understood t hat

el ecrolyte, . .~ [err] in. add|t|on to that absorbed in the anode
where structure, mnll aIso be absorbed.in the separ- - Y.s hydrogen
ammoni;um or an al kal i---ator and cat hode, and addi'ti onal electrolyte netal;
120 60 may, if. des|red ‘be present in other absorbents, = mis a pos|trve
nunber from 1. to.100; reservoirs, cavities, and the |iKe. .- .nis 0,
or a positive nunber ‘up to 99 mhlch It will of course, further ‘be
understood that ~ ~ nay be ‘regarded as an index. of ‘the degree nany _
vari ations, changes and modi fications ~ -of hydrolysis of mtn am'de groups
orig- of the developnent descrlbed hereln can. be . inally. present

125 8 oo . 1,504, 184.

8 mplus n is equal to 100; and: S clalns 1 to 10 or 43 mhereln_
said cross-linked Zis a. nunber frontabout 0.1 to 30, ‘wher e pol yacrylam de
is formed by the: reaction of .a 15 Z tines. 100:.is-equal to the nunber of
nmu ratio of 13 to 22 noles of arylantde nono- units between cross-|Iinks.

mer per nole of nethylene bis: acrylamde. 5 -~ 11. An anode as clalned in .
any one of .7 14 An anode as clai ned in claim1l and. clains .1 to
10 wherein said- ponacryIanlde SR substantially as herelnbefore
described with is cross-linked with a non- conjugated d|V|nyI

reference to and as: |IIustrated in any one of- " . 20 conpound:

Figs. 1 to 3 of t he ‘acconpanyi ng:.dr awi ngs. 12. An anode as clainmed in any
one of 10 clains 1 to 10 wherein said ponacryIanlde o . WP

THOWPSON & CO., resin is cross-linked: mnth nethylene b|s acryl Coopers
Bui | di ngs, Church Street,. anmde. - '

Li verpool L1 3AB, 13. An anode as clalned in any one of

Chartered Patent Agents. Printed for Her Majesty's Statlonery Cfflce by :
the Courier Press, Leam ngton Spa, 1978. Published: by the Patent O fice, 25
Sout hanpt on Buildlngs London, W&XA 1AY, frontmhlch coples nmay be obtalned



