GB 2002 166 B 1 SPECIFICATION O | In

accor.ddance W th the: present inventi.on,’ the . 65. passage of oxygen
throughtpe ponpor ous ‘Al R. DEPOLARI ZED CELL - '

menbr ane~eccu-s—exclusively by gas perneation which invol ves GBsz)dmblﬁh uiy 1

nPeHani sm which is This invention relates to m niature wetar—arT

“cheni cal i #PEGIRICATEON opposed, .t o. sinpl'e physi C@acthilidge @

. par tigcul argx tD%P@gﬁ ngroved met al - di ffu5|6arpas§a1%dw :ﬁ% Je?entm\{ﬁag o the
There are 5 R %‘H@Phct i.on- whi chper mi traemlnhragguﬁd qtclhsl@iy by gdsheadon
convent i onaln{gqmgtrﬁqa 1B s-which to ave"l‘r o !rmhlbldiermchgmsﬂpﬂﬁ@hs on
With a hi-ghéllsand monle ¥ ﬂ-ﬁgfdl i}E'?tJ ﬁgﬁs etﬂéals el eC%uS cgl 1; %Fb’IP@s?‘bto P!%physxcal
current dapiaksil cofisfruction which,j perniits relatlvely hlgh s mate N‘fj’é

‘the literat %ewrrenti _._s;tyappemmthvﬁml high | . e., q,e}yf'ngdbgg 1

r atke’ of ox9 “d ; Yrty can be actlve catdaygde.Sucmitedaus& eunsgveé%fﬂ@lﬂergﬁ&
obt ai ned ' i€ ?Z Rri ,so
of hi gh 10 - frdh ambiéntlatt HahEthe e

H‘W iqh the om anblaeﬁlha!r rate oflowgm peimbeabiliviedah 8gES
capacity “amtpekohout ﬁfaﬁc:tyhﬁﬂl\lew Qbct tid .velrl d € at ego ﬁﬁér im ﬁresent mven“tlon
vari ation' esﬁmealcgicbss tq'thceﬂﬁ;aé,)imahernca@cess tporniithie 'Jj’éﬁg

of tJ,"ge f"ﬁ entlon arrpere ‘hour’

.permitti n @FRO fshe gellyeixposenths T el altdrudehtymd)ﬁdﬁeds In&Te&Mhﬂ ewfﬁlfl:;vely
conponens Sat(?: sp*h g’ §“f qvedms shor t @mmv pnthdmgh beRk GGreek ELPBKIMy
w th the cellmdif wiilisspathode in the

@pam of an ay
|.nvent i on tﬂlhmhhnegdje]aaad{ytgmdruﬁmat ecr ﬁﬁ ty wgﬂ ° Hﬁgﬁ‘g ‘sﬂ°f°dt“h thdmt@hat d
of the antﬂeeqlﬂatum Convsrsely, ifihe hlﬁmﬂt’yQ)‘ft g ° de
in the Low dlec b el %"1 yatersifating ther oni f he CehﬂaondmdheiQSbﬂﬂ:ctrir }i %E,"P;ﬁ
layer di'spgs§ &y'} rg:“if lyé‘e?‘?‘?&ﬁ? ceélnd the “Owsmfkalhieelbt:ﬂi-ﬂhytlﬁ am ryqathode '
ul ti mat el yto GRUSI g ,esuh SOERr \\j t h E'Wé‘d Do R redeciblh el dxibahich can be
dessi cat i cind theQigwsy F€0yin ch yﬁ%ﬁoﬁ'ﬂ esoftt < DB theisisatbédet he
auxi l i arégl a@@ilmud&peﬂdﬁuselc&bbﬂﬂl n bige -Cel |- p : L% reguaible metal

upon th 3lineclegtrolytecct r ol yte system. Forgoaﬂm&i;umpem ‘ﬁ %e and

event ual:t y g 'T}ﬁlﬂ’i“ hesy °é’élnF itis ne@Esaaqmeous . atideaForneidie hadica@kleBirSAEs s
auxi liary cgﬂa gsP 1rdr % eand unr%@t‘lﬁqy@{ttéqﬂeambm offanidicémpound
shoul d be oareﬁtﬁetuabﬂahﬁg ﬁ kb can 1epsrtigsaadihaving the

le
wast ef ul0 sasiieln addmmmbaanm?aacc Ry ge ‘&t tlgg @;’élgﬁ% i f“ éf ﬁhe ae%e
and the i ﬁ%&@loﬁmmﬂﬂahﬁrbﬁa BIgIsOY i Ng ‘arknd subs e uc

c-—'a

reduci bl e °bl‘§1 gl syehiasn Pqteuse’IOBmtraol yte (Mcmuqba:e@z%

are MENgaREsEy ito ﬁl B E‘r‘&é‘ﬁ‘t} X| de * zsuml klattmlueeseakmmednk wne;ons of

90 vanasdi mpppem‘r@@gh 8, tf Ve Wmmegatnmsmopdeabhel is

it is-necesbigmtyirimsuch zﬁaﬁndﬁlso ﬁhﬁts é\@h Q(P '?ilxtrﬁ Zggs&s fd§$“4 ‘H@nm r ol
t he passagtmaf deailmttphaéxla atiowing for Hﬁlpvm-g; ﬁe ngmg ammo

organi ¢ cORSBIIEH drain 4pphqm¢m of ofe thi's was “aecsmitdl daS &1361 mum cﬂ%e ng
reversigpl g Bﬁ g%enb‘ﬂ):gﬁmcﬁ i n t he ofOﬂlesfeatmrestamd adxpﬁuagdag&hé Prefdnt

hMca) in §hedtgg“ﬂ QM % &9 "F E’H;H'iﬂ Pmrerltfremaherfomﬁﬁdgode.
30 .. cdl, - Bbjean ddmerad, *‘“gm o amg t. celpel ‘:fk‘ifffng:c:?d’(ém* d erebedimpiies

of such mp'éakt %ﬂpsovmne ad;@pmearre@ms&d;sct I onagursmcvp;g vactpn Wy é'Paﬁ‘fmkPanymg :
por ous fh?t,e digh dﬁgﬁsppm@ddqmtymmea uch asFigé Dis @troks-sBREARNERBE e air |

mat er i a cgmeable thin [ 10e depplbarikedicell ¢f-theieso i voRRA) -
Exanpl es @fh fﬁgr&g llffs g‘g‘jehet‘lye'ftﬂ? Hher re q:%ls mlargedlllustratlomﬂhhd’ al’

el ect r ol ysussEandslE udEEEEONdS ace ¥ dm s °d gmb ‘PfF k 6“4 im't the

passag df!mth@as diffwsiommientber; Thogas de; L‘F’fgngan 1s as fu%e;m reffects

Unf or t '°melbrae§lssqlm®dmhamagem lliO&n&bﬂithJx?géﬂ ac&?srwﬁl@ at 'b“ de

and magn aVFﬁg%%%nianner hl sbigbreidi t's "t he ver age OI“I
Eh%up?élaﬂ I

Aqueous & i‘?%‘“tﬂ“ of curreﬂ‘f‘eﬁ%ﬂwrm&aalmamgmeal 1 oW ng
ugtith rlde a '{gﬁ{ﬁi i% Pffdeexmmomkdient
] C. Ol'

t

for- on mbﬂ‘lby‘r pefthitdaliloRDf &f E! tﬂ%

drain melmbaanp whish is umformly dispersed over the : l ure

The preséﬂ‘f’egﬁ‘f\?ﬁffﬂc?eﬁ’fhtmr@thoécﬂ‘hd to an al rlGandanupst ﬁ N lglA
advant ag ﬁﬁd 'é‘ﬁ?""%% theapiotipali zed' csiathodm&hibly(g‘éﬂdaa{)ly 20111 es
parti cul ag ynfr g Rales ‘i 1 transferof a ppar erwlth!rrtbmqnhmeftnh@yuc&glmmtga

i ni at 6 eathsdel surfecd B to P;:éﬁ@ @Ed h;; fPfefegé'flé P?!ﬂ"sdté'%m ch amncaibelﬂgnd
preferr ed/ateevabadlthtérlrégend iGadtit |t6 the! a en %ﬂ twee Of&"mxa‘@'e
when takéﬁsqﬂhlnwnpmﬁhettthmembrad%bbhe acconpa yﬂhm}agsa % Pn gh
peak cur PERCTUBroadl y....figures af which: $thiseoheatr|p%sdﬁgbﬂ 2@\5psru &% °§nt
density is attained Figure 1 is a cross-sectional view of the a|r 4

t hrough the use of a nonporous gas perneable thin 110 depol arized cell of
‘the present invention; filmnmenbrane di sposed with one side over the air
Figure 2 is an enlarged illustration of the cathode and with the opposite
5| de haV| ng ' - cat hode assenbl y of F| gure 1 ~and subst antlal I y

oy o M o, o -

F%ﬁ;lﬁlwpvs |



npor ous. : - " - -at | east one air >
'sageway 22 of suff|C|ent size to = 2 . .3B 2 002 166~ B.
vi de the cathode assenbly 20 with free cat hode -40. Nevert hel ess,
thi sparrangenent 'ts unrestricted access to the atnospheregshz omgtsstme 2

preferred Tor SinApiicitTy of manuracture, The spacer et enenr 24— \_\
memr::ranrov th”@éf iﬁgge&nyﬁ II pl aced over Odgﬁ s‘;% ges nent 24 rovi das

- mec tricted acc CT uél‘pt' ¢ Cast ﬁi rS <
SUppOT §patRleleinb 26.at' Node -asse and S@énifencas may be's eo'ﬁﬁ)tfi@a)i? a&abcerl ts

sur f ace The gpcax elemqnﬂZd;amoildeﬁmaalmn&agas di f fehesit calﬂﬁilu\mamstdiecwanerm&irface or:

at rm§pmmt for the cathade agemblyi2Qdnd serypaae  er7bowiarednnto ltsmf’@nﬁomhéqmam@

assenbf “""APTtEF‘t‘i'% "I SXierRy a"t"“‘°"‘p‘“’1'!"r\9rr‘nr aneherofcAganglter \t ee enbalet on- t he
. Alfe] . e iced or cast. or

interi sp el el ' e' 'e'n fi' 'Eilheo‘c :

t he pOB@dﬁ%cﬁﬁﬂ ﬁﬁm ceAdh, y Sl &g thedph! bheen

t he mOWMDmandtheaithodéaisb’lﬁﬁjEZ  rieany; Py a;hlamaghéhntoaﬁmefthwonedn&amo wai |

16 andexahelecfaﬂalqmismbm&pb iof2 08 Hhereans, f Ghe merfiFancaiisgompostdxd alpolymeral |

of '-ew:é e _?éan%ﬂpaar Cri rrpseleﬁew@ se avrmemltmneble fone
The magg?‘ %?d\%qﬁn% ?sxﬁgrl y r gﬁ) %&\ﬁg vero%ec g‘gtg)gsenbl y

! N g3&d; ‘enent 24
ar e af idhwfb s‘éaaﬁJWsueagaeﬁua ed e o

eéxe&acaby . prmp&mglealamnedﬁteﬁmmreeﬁbmagen
f1 ow i edngact mmmsmbde asuamaldngd\me mat erermik Qxyg,sa?b mezlammmg‘m? 2’cel | 10
corresmeﬁ es@gtheent 15 ej§ear emicl gisyctusp diple 5
o B ey SR e ey

I “E'ﬁ‘ﬁ’ H;Bf“é \fﬁtg ar e

Sea ld tgct t& therate-of
known Hﬁaﬁ@ﬂh&ﬁtm Wﬂ@dﬂ gent Jh e assQHbJaﬁe?tho%ﬁ tid: Q&wﬂé?dﬁgéofoxygen to
per meat eAnahodi2b fvehichrehn Ecnkigsf £ O nt ai ner 12vfesneabilitiesaexdilppensit seleetivies! mageriale
accor deonyentional pesous ndstofiaguitablsmetalt ur e,  Tabligetjthe; upubeureent drain hshiecelidmt act .
| £t HePaisish ae- pplladpmalamated wws'elr Sw, ﬂosagsp %&%{ ﬁsea; invention dbe

of 20 By R L ah A By be omiJoER 5?.@‘-: ek
| ol Y e for B B3fal sedorid éd?ntzﬁh%?f(ﬁ ﬁdd@&m@r der of (RPANIAISRE MY & RGddni

madentdie mmw belchditroatdEof@memkangen per rivedtithé 144, pﬁgumarmdomdaﬁaﬁbhm air

cat hmdeerwadthehaag' teraninabofdimpnll 1@ The 95 mgnrheans Alviekness will affoetdts P¢rmnebﬂlm wi de

o—’bo

range.. ggco i Og@os e@wltl@aﬂleCQn i st dfnsgnot_ascn_tncalafactor i¢dl 1| es
read| I ‘Pﬁ%‘;’r-. h fame y &s corﬁ[&ﬁ{ﬁ? P%}t{‘e{ﬂl [ E mﬁ? resent

sui tab @adgg aﬁadhes:ve Sy, BHL PUL  CUTdpBidbri yBen patm ﬁﬁtngﬁ, 'ed't@th‘gS
POWISI gasket 82 showld BEof! aﬁ‘ &ﬁf&iﬁl&dmil nmorwwd&rreanreme oaﬁmldamewt h'the -

pr esenthetwi/@ntainers. 12 a'ddé%esmctitebraed zi nc ccmiyawt qndltlsclelcs:suat ethinigitire vell thére.
conpi | alP'iabn i n Tabl el s der| ved from o9t ipesder @?@4 02@llevv| thin
a corrpar ‘:sepa bl h.Silic ﬂéiﬁy p Bmiah"“for nmed. °
by a403ass mgt{hg m epara or yconsxs ll& . A v . -

Yor k W @é&ﬁﬁ&oﬁ%@hﬁddﬁk@lbe% nmay be’ constructf;jggﬁla rret aI and
in' voI mrﬁbﬂﬁfropéu;m)rdui%llul%ketﬂmu@hor vari-ation in 30 serve as thé‘negative -
term nedly ¢xfe; wmu@ﬂﬂwms)lchfﬁh@ﬂal%ﬂmnbrane thi'ckness will. affect REATIVE

per agl‘lﬁat‘g‘{zi"é‘é@&ﬁﬁflﬁ “ @b}"S‘ pOS] %ﬁﬁ\gﬁg thin the PE‘PﬂFéﬁngét as

crit a}‘ upsta .portion .18 of t

cont ai iabld elea uwa k@rpol yrrenslmemmmsﬁe,mwae presentgg's “secured
theret &Ndmou@hsﬁta@&&lee&olﬁafoaadlémin@y invention ‘does contenplate selecting
an - nyawrsan@#re@xsmmemlmasdq!swh as an, elf:lm(ysdlwm .appr opri at gl oxygen

per r@aﬁﬂhr wh’eﬁ ewttm-s mng. ket '3 E be of. an i nsul at ng
mat er i ro’{‘;%gg‘ 1’-‘:% nts. ‘8 ¢ Qn%eil by choi-ce-d¥ the. two
cont ai pg ﬁ_reyofare i Ngmggdﬂerand th| ckness fpr a -

m ni at uﬁﬁgaﬁek thidride aﬁmha’ﬂhesmm chloride ' o
pracsi edutionange of preferred thi ckness sfﬁlbdldelhdose The anode 26 |szlsepar at ed
fromtt éfhea%t @sembly%almﬁclaﬁg%ro 01 and::0.002 inch (from ahout . -

assean abl y Robyedwlers. by depsity0026 -cm 1. about

ut n ﬁ)hodsnﬁgzqﬁ
0. 0051 'ure Qn 42 ) m vﬂ{heal yeya&r of ﬁﬂﬁ&ﬂc@lhma@en two | ayerggare used

. as’ Gmetkﬁxﬁfﬂﬁrgadﬂfmﬁﬁleﬂﬁﬁ: raf @44, DR thin - “TABLE|l -constructed from
a fi brﬂMga@gdﬂnedbh@memlnineMtiﬂsomtheeal y. one mmylsﬁhbuct ed from such maﬂ.Brl al

whil e s1deoftheau'cathode40andhasessentlally RELATI VE us| ng any Con\/ent i 0na|

st andap®fe *%Fmi‘l’hm It 3%3;%1‘:‘# - Polystyrene . * 7 PERVEABI LI P45 f or

t he yte

VALU@t ﬁgr"ﬁ 9 %e,ﬁ{fl s a %E%}g?o tmﬁe cel | duri n}édygglgig%r(%&,&s?w tabI e aq lkal i ne

el ectrolyte can be aqueous KOH Dinethyl silicone rubber . 60 or NaOH
and a suitable electrolyte for cells u5| ng an organi c redox system i ncl ude
an aqueous Flugrosilicone ' . 11 50 solution of zinc
c+ﬂ oride and m xtures of ZI nc chI ori de and amoni um chl ori de A

. 2 a0 ~ 1 e I T




-

s 96 500/ 3600 = .26.

*air mAh 'ﬁﬁﬁﬁéinﬁﬂattﬂﬁa é‘B{)Argﬁ"cﬂgod% a?ela%fslt ron

-at mosphere.’ It shoul d be: Polystyrene 0.12 not ed,
however , that ifis not necessary to have the 65 nonporous menbr ane 44
cont i guous t.0-“t he" - Pol yet hyl ene, ‘high density OcBl2 002 |%6 B

si dé of the ai rr cat hode 40 and has essentlally unrestrl cted access to t@ .

@ 2 OGL J.UG D _f'\ |I"\BL|: | \L’UIILI u} 'IIIC ul 1 uaL llUde 40

TS preferablly a nu .". conposite structure Wmch may be of the.
met al - RELATH.VE - PEARR&AE%Q{&% “car bon type f ?(té‘l’qe is arp ?%YR ylti-layered
el et r ol yt e Systens. REKAHNEal| - carbon air. t “{adf“:%rd“?ngm ;
VALUE el ectrol yt-e* syst eERMEABILERY o §5 Jyst 111c§rb51,patlr &rfﬂo c,d
parti cul g WME& the all-carbon aiYAIEH | Ul e&etraﬁeiy&teﬁs The use of a catalyst isnot 0. 08
el ectrode. Typical -multi-Tayer fuel cell” elesettiabmgicslarlyfor the eli-casbirciir oy be
used iii Cellwospaastatnt . Met hyl. cel | Q08se ' elec“t’}?e ;%61’;:131 m‘gl"@yef f“;}ll cell glgctrode
enti.o own and--descri-beg . in U. S gs: mgy

If)/ent RA ﬁ%&f@@ %856 Pol.yvinyl: ﬂt’?m de - i%o 32‘3] %%?&wf} ggi, Béed%ﬂ‘%fi%a%m-
riespect i yaywnylgﬂm,d@h scl-osur es of ooiy ch ar erésjs&ﬁtidl)ﬂﬂﬂhﬂdo s Bf whi :
reference, A two |ayered Pol yvinyl. al cohol incorporated hetein'by reference. Atwolayered
conposi t Bolpinytleaddl” rmay consi st. 801 a wet re'emmalte@c redeypay Cnilst,sk@ﬂa“wtnw@m

col | ect op..l ayer facing the Nyl on ; porousnlckelcurrentcollectpr amngthe-
. el ectrol §/r¥]8 3sll de ‘and & cat al- yzedosetr bon | aeﬁﬁiT; iydefﬁﬁ rbﬁ}%{ﬁ“ lvﬁ, QH&
ni ckel ‘spggdyiédie. ﬂ'@dﬁdfg ace Pol yvigghs dene f tHiQlek@Syte side without w ig. The

. the' el ectrol yte side w-thout  Wwetproofing. Wh@romﬁhgmsmferabgabammxﬂnfeeﬁﬁﬂgl y
“acconpl i bed(rtmemgi’l‘vydeamrk) egi-ste.oed Tr ai!)epmk fluoroethglexltBough oB@r

.
pol yt et rgfllr_uor qet h%@gne al't houghy&tlher vvet gnow %}; ewetpro(ﬁb@sw%ag;:tt?@ sed
: 3

as is we pl-acticized for ex: aqueousem lg'tetr ;
Piked

art. Thevmrdgrmtdnaav.ﬁﬁmeﬁaet | onggdos for ex
pol ytettra-" Vi'nylidene chiloride- vr nyl chl ssr wdmhecatalS)zeG ﬂ-ﬁonmiﬂelﬂ&hﬁﬁ&n kigne

may be S'Dtrfby Gregisterad 'ﬁrrade Mbek) i xedO 6®4W| t h t batalgzad edryordayer Thbwetpionfitghe .

f or mat i. oot — R@)‘ltm" may gisobgbujlt up to formean a| yzed
car bon | ag' "r'ate Wﬂﬁile; ? osr t | on E@Fop%ogé rmuﬁsﬁ“flﬁym o f‘l?hf"t‘if ean
The rat ecaﬂrftl;e br%@t %&mc rteﬁggg.l (ﬁ’¥ u% ﬁ’ansport oflok ME IZ}Q%

| ayer .s. | fhe SeMGH the AsHiBwin rane: &vmewaym&npﬁreréﬁ aybe

=

" hydr ophobrFOrlE:aynpre rrust be por ous to permtfdrmmlnranllblelgtaaeﬂy@oaadpba:ﬁdkel

r equi red 60t ransport 1%02“'%5%‘}'?@%6 dhesatalyzedrarbomlapeyand
| ayer . ( PJ lh man relatively fine pofe. nickel la aye p@éprp%ﬁpe P&d
f uel | | t | T E ha‘igx | 4 he carbon layer is necessary.
uel ce y pe € oﬁﬁ ﬁomyctl @a-o ge 3 shows the effect of various m mbranes
Xy

f or netd by- i ncl udrcagoab¥emyecqwaaepore ni cts@& GR)Bhtrdl RN ERIhH eBothlfice
cat al yzed car bon 96.89063600:n2b.8lAR)MDl e [ er r] | witiusa fehbredeTpr 4 te@ Gelivsiag@nt to  a

rel ati v nj ck I |.ayer., - Wt prooWPthO&ﬂPQl@uﬁﬂﬂ:ebmuteme&ecwlazﬁ 8
Ah, bas :ﬁ’ ﬁi‘l -,---_el icid fjaguorltleces'éoa t t &*Etfl tlteerlr (1
Figure 3- 2 ows ot Valiols” menbr l%gtal cs p“rp°ses °°ara§l‘9 semtﬁg

Asec., therefor eo,+ QH* an:enogont rol relat bdﬁ?roﬁéas atal‘géer(%ne o irfitation of
- COoWit houtenasmmmda,p thels€léctian Bﬁﬁ&mlﬁzﬁi
. usingha %fﬁf&ﬁgzé}?‘ﬁb rvedé ProdEgedp.6 endvbroe nt 75c einipetd oy thb rceHZ@MﬁhmnenﬁEramul d

produce 53.6 A 385 0ipm! 9gmaly 5 wet probt q]f)lr’ e lé}f Behe @’rtOPl%elthe
S e

pur poseseni’bga c-arAwm d a&i{ er ({ adopremb fitex ARdiEA & d ofr ect

observe ‘the [err]’ 80 on the permeability of latex due to.a deGr@#kk §o!
sharp cur r &8 wkidy t”yulti bmematqd@n of t he ceinbmhfgrteablchtekserdleingomdaedmhmt i on

; 5 T f 02 enrys forthelatexNo. 3 ngembagpe grhich was also
0 rre ran% ?imljé oeoggll'a e\ﬁ?? hgxé{cn{ Hémr’rem\;\?%l qu’ #? Tbutwasthlcker .

conpared to™
The rate of perrrea ity of the naterial st&h% Ve larycathode[fﬁ;gﬁzs {L’gte d for

not cont ai h ﬁ

~a given nma&p4 al O %t@p?htﬁt%ﬂﬁ&(ll{)hat foraoaadﬁ@pﬁnemcue

change in th| otkﬁé‘ The curve for the Iata;med\isalkﬂmeayg mrtﬁeprefemdauxnhary
1-mA cnf eg,t caghofe)ls a ger(© dor@n peidie s

8o e R e e T :,::tgﬁéttr% o
0256

r ed
with t henKJUtElV(eO AAYEmY) bﬂ'rdn&drﬁﬁﬁ cNﬂhno‘ns mi‘nbr angstwiah —élﬁ 18 ni
derr]/ rwhltth@rﬁpmaibﬁamat wﬂclﬂ.battmh’s.d?vi' dier |- ( 16d). The amveiiypy et de lagdraXis preferatids
t hic kg ‘{ Sty gpntinuous operation conditions, : bonded to tlffhlgfaagﬁ‘ the agregthodet 400alfornd 2

ar_-

consi % lqy flengity pely- cor?éo‘é "#ﬁ%‘ Fqatfiod %1 f°e3t§ . 004
m O er re]L ol o°p°e"‘§ eﬁgt 0.01 mA (10 c%‘St dj Flgct "O‘P’Eft e
system For an. uA)/cng. aqueous al kal i ne
systemthe preferred auxiliary cathodeis a |layer of M2 and for an acidic

or High density polyethylene: has been neutral electrolyte system
the preferred auxiliary - :



~

2 perinmentally shown to provide.a sujtable 90 cathode is a layer of
ranil. The thickness of the perneability for either the . 1 mA/cmZ or,.' -
t 01 auxiliary cathode |ayer should preferably lie rm/cn{err] ([err])
cUrferdt drain. conditions  between about 0.01-0.05 inch (@B @2¥8-166 828 4
which are typical of nost watch batteries. For the cn). The auxilrary
cat hode WhiMEhaybe ubcd iPthe 1%£eﬂﬁh%nﬁox{‘3is M/ cn? COoRtainRkQbiSolRREd 3 hﬂhuﬁé?i’]ﬁ'blhhﬂns,
bonded t discidsed ia UL, Batent Do, 3,946,847 issuédtb Node 4 Qurtier bobipiisiaga g Piffiddn héntIEREAE -
ai d bat tlsondessh etlabm/l\tbeﬂsmy he MO, bonded t e blcmanmtdeu:rpudsagede satduhéraiuiane.

’\i' i e%?gc:i % > m‘m@ﬁpﬁeoyed 3..An girdepolarized cell as claimedimelpigrt -

or2, wherem said cathode assembly is:a lafinated
able p

Whe colisas Hibon s
s colloid on blac structure co pms1 d n an auxiliary
l al i 1dé of said cathode
ng f‘n the ar,@ﬁ AT kst 2.
An air dﬁ&ﬁio@ﬂét&%dlyﬁﬂi‘o a%a ‘ﬁ’; Thii' cl g0 MkdembN fa2fh parhtod). Patent No.
3, 945, 84chlargsligyer a0 be fonﬁo.crft comamdnsr ng a 4as aitidé dwﬁizmenmed ipadytonel
Kor ded® hof@pw@greq qlﬂmﬂmonqssﬁe miﬁr@l B2 borpll fdims 1 t@ﬁWbﬂtmmdm&aﬁddals pmulti-
passagevrﬁ;f P eI CYl ate. -

it |
_ B 20 Et'h% ct rode is gd :
rranganes'gum‘_"l:uxl, ;1?? i rl r"i Deqd cghl, g’ ? § i alms wherem%l gﬁfgéggli’ﬁg?(l de
kali a&ﬂ

depol ar laZrerwbIeed»bethHélcal 1086lddlRerdstia one 10 mioxmevrdered chl orani |

‘facing t he
separ at o@L&MS)n the eI ectrol yte side of Bmevhéeidsalill@cxdlcsleéttdlytoiﬁanﬁluédukal ine

i n_conbi Qpdrht efé@tr& Qiaé' c]eiflO . sol'uu
assenhb ySméeahd aaraeamds awmgmbbwﬁmmwrl al cathode laasreaﬁﬂ.ﬂl@mda oxidasehofed Bomck -
st r uct urthe Busitiaryielsicinerdei the aicieleqtiodewiln auxi | i ahegroupconsisting dfafahganpre dipiide, bi.nder
such as _BF. ihappriliary elegtradejin alﬁ di sposed}f;‘&ﬂ’di‘g@ @idde’a&@wedt%'éﬁ’m%
ret hacr Il DRID IS S0y roct fo O, SEISRIOL L Jand gals

@hs! the f0kal: e pratee g@

separ Qbod’onsuﬁﬁ Riaryclldtrb& if or med- frvﬂl@?'e fh sk de:sman an

conduct i luetertduamim puisu cirrent higifer thhrathirsir 1 t 0 37 Anfairdepolurizai cglil 2§ ctalme:hh mjmne s a
mul ti - E%Pqﬁ ngu’[lge@mbarb, nder 75 of claims 1 to 4, wherein said lyfq;elptmre* |
Thog 1c1 gm

type %% a$ Wﬂ} dr 42 | §°\d’r‘f€B‘? %l'E ‘;@Z}a"ﬁ‘hfﬁ °“°d"'
air

°°1a °s rr%efF y oneq écﬂ

t e pr ecedr ng cl ai ms wheha u¥$<ﬁncla1m7

1“51 nce. the ai solatianyseldeted fomithe grohp gweisting of zinc

and Wnererl'ri‘
pot entzj aI g?a “ -
auxi | ar%vﬁ @Ketsﬁ juxia @in cl"

Ligl e et ghlogds aad m F’é!“é%‘tfé’d" figideert -
I Sialisdabls Wi | 1% n lidd'if)

(. manganeste sad smodélgnd amehpvkds thid il nﬁblﬂib‘rdngar ¥s5 Q,ka%.g wﬁbrangﬁg‘? a! 1;1; s%&?:}:,cls
mol ybderimm gmcd@anmthsmﬁacpefmdmrde cobalshbsmtm;’henmm auadﬁhéreﬁalslud gedillary -
condi te#]o‘i‘i °%@h°°c“ﬁ@'g“3 the :ﬁt‘p" Yeen gﬁg’ ppsiectoodedion otsayig esdob equipo t#e hevihgr ger
t han D said aes - petween BICARON derS apabzl f@erns reglarger 4} treppiynal.

claimb5 a§ séfe BRinkQfisposti bbout Lo 11

sai d auxdssenbly\nciRiving dledsSondin pRRRSRIyAV Al ?(g_mhere;n%g @? f‘ ell as m\'\’gﬁn c?alm9
hi

~ del i ver signirpassagewdydring epacddiapart fean et at i on selufdl iSseletied fraﬂ

elgt@bedrnsi‘s roft he
air 49 no falisrﬂnﬂ l?f%"dnébﬂlulg ofas cl ai Medmoniumahlpride mangahdse ddorids, amdpabl e

_ of suppl §2 igﬁll?’re A sf“ﬁ mbraneswitly | g 5? npixty oﬂmam@serhlprgam reﬂsezsturrbl yt e

" el aps@s dxgdentepasdtbertthopagh exclogwl)i by gasedox COI’EB@
. potenti aﬂe

sol uti o, ﬁcf Bt ubstant i aP yrieEdhar ed

and vher & e aoapsto i binheimtkRGkRARET S 4N o7 alﬁe?g,q ?,553 ofla‘rﬁnéﬁ{g TRE
Qéléd?@

fonfx élJtMg
pul se ¢ }“é’llij and withyits nerrepabilitydeekygen - quinones and subsitute qumoima.r ged at the

foferespondian Mistricrained AYTagp r 16 polahe scdpolatifed el s laimed i i

" claim 7, uﬁmmyte solution contained within s]e_ud An ai 8 onaeroin said auxifiary ‘@HIOMF‘E?I}?S“Q;QFCI

aci. di qoedeeq{naol yte I's an aqueous QJ, Fa ggmg 1 GO Iaglg
sol uti on m&mmredmigsmﬂﬁtshmdgé@u@c@mr sti nglegﬁbzgma%@nb@n@gleif&e fllt

Wi t hi n aoprevent cleesrolyts ln@qage from said celhl ori deoarildinsmwdmﬂe&c@inpznymgdwlngs| de ahd
30 ~a cat hode assenbl y ammoni um chl ori de.
havi ng one s 'ce T‘l;g'(‘g‘gnﬁﬁgg{f 982. PaplisheAtyy ¢ Patedl @] ar i zed

. o § %ﬁmﬁ%ﬂ st :
“cell as clainmed in any one:to sa gta anode an 5h'°no BEPSUE™ i n fi | m nmenbr ane
+ 85 of clains |I' to-4, wherern sai'd- eIectronte solutlon is. lying adjacent

an opp05|te surface of said-air = substantlally neltral’ and ‘whergin said
auxiliary cat. hode for..control li ng the flow of .oxygen thereto - electrode is

‘an organi.c redox corrpound havi-ng .35' -separator means di. sposed between said

cat hode - the capabl I I ty of ber ng recharged at the potential-: aSser-‘rhI'yj‘*- -
and sai.d anodey - - . -of “the-dir cathode. a“sécond
cont ai ner di sposed about 'sai d ‘cat’ hode’ .go"" 10! An’ air depol ari zed ceII

as claimed inclaim9; assenbly and havrng at |east oné aif passagemay,
wherei n said substantially neutral ‘electrolyte said air passageway being
spaced apart fromsaid - solution is selected fromthe group consi sting of

~ 40 nonporous thin filmmenbrane and bei ng of ammoni um chl ori de,
. anganese chI orr de and a suffrcr ent sr ze to provr de sar d rrerrbranewrth

o 1. 4 a0 oy o

regigefl 0

3



g&? 002 166 B .4 which may be used |n|!ﬂm¢m“!mmlmg!ntlon |'s . '

N al‘{ depol ari zed cell as cI ai ned in cl ' §C NGh
3 94 :A c.on a a S ane ' 8
Kordesch et aI in Ivarch 1976 The NhCJZ bonded 55 bet ween said air (\

passagewayh mﬂb%@F@nmmsanmvemoa@i r ode | s cb @s pheellpeclbigedin claim 1,

Closed in U, S %ﬂa £35 dé{u&tpprppmger 55@
i conbft‘éatmt ?tt i e T Nieh %“' H St o e O
ssentl nwksaeﬁtcba sm)tn%&hﬁﬁ)a é’lan teri alor§ Wbreiia reivd sek

st r uct ueendactive maserigiGuhias aldidal dafboalalaatum | i et Gorpriing irpdakditiop ol Wﬁrybl nder

such as apbd spitabidgd lymer bipddrisati@s bcmymathxll | Spos eathode laykedistioskd apfihesidedf @i dathdde

met hach}‘zgr'g@Y‘a E’Po o t Ther esi ¢ ass‘mbb;f%@g%‘%@m&:’;cflgge e asal d C
separ@t Euzeﬁ ihﬁ lé rét?: ﬁ) n uc lngma e%a?s{g%md fr fﬁlw ﬁl” Fg?é? gatr cathqde lsamﬁl-

conduct | VEhe Iﬁﬁmlﬁfrj athoaums mc&f;orstleainrtse to 3. \Aharrevguasae eﬁlaf clﬁ&EJﬁﬂdﬁy ofe A
rrul ti- amltga bathaie atimebtigre 38 fatiagthe bi nder 65 of the preceding claims whdrely suid dlecedolytzel |

pe el Omtheeleats@im%ﬂe fhaceibl@e 42 | solptinnds leﬁhatwwhqretmld auxili@y An
al r depg) % %‘H"'& ‘I°fi° ew %’E{rﬁ%ﬁe ntiglthan, one © P"'Eel‘sar b‘?:fﬁf"ﬁ lﬁ‘i.‘gﬂ ™ 38
facing tain the igt C' ai s ‘Z‘h‘iﬁf% néi 3 eéoban
separ at eandaﬁnam&heceﬁcmtwawmtse de of iohexaaea em'im utioh i's e R ne
and whepwigen syapldlsamthaamy ofygel5i nce the air @heatrﬂq:bdmizsd @1l agcliimgdhinrclaim 5
pot erk% gonsy ﬁm xrilerys}ettmlatsl bl e net a‘thetm said awxiliasy catlpde rsetmnsmse

auxi |l i af‘g urat ‘g‘g ode Wil l°’“d"t nsi.sti

pﬁlse cu; a’%qp% rg‘li ceﬂ ed % any one
manganegkn ;ggé% gﬁt@l]‘éu TH ar 5 %k‘ éﬁi}\@tg W §Ex‘§ Flyt olution is
ol ybde elumdax Miﬂ)e sMﬁ IB% Bdd0oytkk,ir CO aEndﬁQﬂcﬂWﬁér&ﬁ‘ sdidSifklliad electr 1s an
condi 25 oaiBodefifenffitia time ¢ se@hdfﬁle ;heaﬁyﬁ COoppelorgaxica&iox ConyhhiAd Bavinglthe dapabliliy efer

t han t heﬂlwgeln isagaindemanded. 6. An air derbeilnarqcmfghd@ethle patontiAl of thfedr Gathode.

claims; gsurrpt i on. Thus, the auxi | |90[ MF' celiat“la‘ peslaimda; d
auxi | i aFy; Qa qulalngedr@m ava| | abl e é’;hﬁgﬂﬁ@fct ?y %éiﬁgdf\ée'%
for a dliagodedonfined witkiRdfi w rﬁﬂ a pul se cﬁ!dﬁ&eea[?th ?sz'i
An ai30 deyrethads ssehblysiompegnganaireebloden any mmﬁhtmdﬁdes capabl e of

suppl yi ﬁ mmaes‘a&fwt ed urstoefrelemism | to S!lAn\Ahdctmlanzschcred ap¢lgued
solutio

LIRS | aBd yaf plaigy mts éelatttolyta ‘H‘PE is
and whe e%}cg., tfta 8ol o an ::géot%‘(ﬁ% é:’? fi} "‘
(o10)

el-apsass be;fam& thdags dispg db&livgafkhﬁ chtB el m R&h

pul se casserably andsaid gaide; demanded. ofthean'cathOJBEI ng rechar ge at the

pot ent i aI“Eﬁmt‘ tajper dthﬂSFFtﬁiPemS@d cgthodsi r eepolOahn ziedepolrizedasil as cldimestin claim 9,

claim 7 a":;gb 2;1 ast ;Ilzagf;ﬁs;;’gevgly, wherein said substantlalg@cm?leqt lyg td
the i

aci di gy %ifp% Lol o merb R A ETAHEg of - An a1 Splatisniyelco %?ﬂn&g@’ttfét‘éi‘ B

sol ut1 o&fﬁ@t@ﬁtﬁd ptdvmekatmergmmtapnsn st i NGqiRliredk Rangdhesd B

WI t hi n subbtantly gamedtdétedbacresstothe chl or i degsnngiofiest ures of zinc chlori de and
a @é@ E‘uassenbl conpri si ng an air catlhadardepolarmmamxmm1oan>dme

haV| n th BEe rel & Flé)‘ﬁ‘éhFOplo Wl!?felwﬁﬂh?fsa"def exar i
% ggl% %r%%%f #:Q;cismo{?g §*anode arfgR nes? qg‘d frg'hjﬁﬁg“t’ DSt ne
85 Of Ckélédﬂéi:l tb c&rﬁbsﬂondmr&e&rﬁﬁhb&ia\ﬁl'aﬁﬁt red }%lfé ARhi8dpalariked t{hsfb@auﬁéh AeRM an

opposi t eursent faxsity fof sailarelll ai r subst ant i1@) wherentsdidraatilidi CatdiR isompsad 6f
auxi | iar “G h@&es‘?'ﬁm@%@lniﬁmﬂmvatﬂhe fl owchroramlygen thereto; electrode is
an or ¢t - separ at¥ grolagressell apstprtiaflpasn sai d

mean sealm

£ 13 f
cat hode o preveh{eckd idieme lﬁﬁ"’f"éc s G §d°lf:rf§; B R o o and

cont ai ner d‘imSQ% ﬂd @QQ’UE(MS@& Gfﬂtg %; hlp gﬁner Pres? Qeammgtlarp Spa, Agazallughshgtﬁ!gql QEanFS’rﬂ cell
as clainmed in clai m %, sogspenbiidpesaaonizs M. fah whie asits mevke ogdinkd. passageway,

wherein said substantially neutral electrolyte said air passageway being
spaced apart from said solution. is selected fromthe group consisting of
40 nonporous thin filmnmenbrane and bei ng of anmoni um chl ori de,
manganese chloride, and a sufficient size to provide said nenbrane with

m xture of manganese chl ori de and magnesi um substantially unrestricted
access to the 95 chl ori de. atnosphere;

11. An air depolarized cell as clained:in any one said nonporous thin film
menbrane permtting of claims 7 to 10, wherein said organic redox 45
oxygen to pass therethrough exclusively by gas conpound is selected
fromthe group consisting of solubility and with its perneability to oxygen
gui nones and substituted quinones. selected to correspond to a
predet er mi ned average 100 12. An air depolarized cell as clained in
clalntcurrent den5|ty for sald ceII 11, mhereln sald

o o T T o oy .

a‘h




