VAPOR TRANSM SSI ON RESI STANT SEAL MEMBERS FOR
NONAQUEOUS ELECTROCHEM CAL CELLS CROSS REFERENCE
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solutions are often used as electrolytes in nonaqueous cells. Examples of nonaqueous
cells that contain such organic solvents include lithium and lithium ion cells, although
other types of nonaqueous cells, containing other materials that are highly reactive with

water, are known.

[0004] Batteries containing nonaqueous cells are becoming increasingly popular as
power sources for electronic devices. Though they are often more costly than common
aqueous cells, nonaqueous cells can have many advantages because of the natures of -
materials used. These advantages include high energy density, high capacity at low
temperatures, low weight and excellent shelf life over a broad range of temperatures.

Many nonaqueous cells also have high electrode interfacial surface area designs that make
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[0008] A thermoplastic seal member can also be used to seal an aperture in the cell
housing. For example, the thermoplastic seal member may be in the form of a plug
sealing a small hole in the cell cover. Electrolyte may be dispensed into the cell after the

cover has been assembled to the can. In another example, the plug may be a rigid
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'Common characteristics of a good seal member include stability of the material in the
internal cell and external environments, impermeability to the liquids and gases that are to
be sealed within or outside the cell, and the formation and maintenance of a complete seal

path (i.e., with no voids or gaps) at each seal interface.
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temperatures than with polypropylene.

[0015] U.S. Patent No. 4,282,293 discloses a seal for alkaline cells comprising a
gasket having a coated layer of a polyamide, an epoxy resin, asphalt or a cured epoxy-

polyamide resin and a film of a substituted organosilane disposed and compressed
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prepared by dispersing magnetite particles which have diameters of 100-200 Angstrom
and are coated with oleic acid in carbon fluoride solvent by use of a nonionic surfactant;
here, an electrolyte-resistant solvent is selectively used. Since the insulating gasket also
serves as a magnet, the thin layer of the magnetic fluid reportedly intensely adheres to the

surface of the gasket due to its magnetic force, which prevents any fluid from flowing out
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case. A biodegradable synthetic polymer resin film, especially a polyvinyl alcohol film, is
recommended as a synthetic polymer resin film. By using this film, the danger of
environmental pollution is reportedly eliminated because the film is quickly decomposed

when discarded as a used cell.
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and exterior of the cell. [0025] Another object of the
[0025]r es Ambthenwvbjeti afithe presentineentide ism) moeide o eheetrocladmical battery

batter. ceII roved se er. conpri sing a
cell Wik o BIREeYadcSaBh R Ao VS eerORIActis BORY andyBeeot more
coat &rh@ye'i?é)&h/ tHe'B%Hy HeH Yefuck e V@BP&aﬁMQﬁG@n ?a‘ié Qf‘thE at4 nmber.
e seal nenber.” [0026] A further object of

l‘"mﬁe o '”Veﬁ‘yéogg by tgrg? 2, ipgefion"Bte al%sw?‘si sapomigpl seal

memBer§ €bt uSOHSh RAMbétWeeh ¥ céll contAines aHd & él c&¥er et for use in a
assenbly, wherein the seal nenbers have reduced vapor

pressuiedakief veat aysemblye avhergin 2ty seph memhstschaygjreduced yaporntgansmission
by an i nproved el ectrochem cal battery cell of the

‘present invention. It has been di scovered that the

ef fectiveness of a menber for, a nonaqueous

[0027) echephore Slifgta wgt By @BtimpEeNed; ddegtrochemicabpatisey cell of the

presehp‘ﬁﬁgﬂt‘?&l by lﬂsoyéeg'd?%otvgxt%ﬁstﬁgtl th@%%@ﬁvéﬁggy oPQ@Q&l' mkfBer for a

er nopl astic resi one or nore
nonadmeans aiestsolgte dmtainag e(bmntok:hgmcat cdllagmrlie mnproveﬂ by praviding the

i ons, of the.bod i nde t wherein the
seal rg {)er body comprl%mg a ¥hermoplagtlc resﬂl w%/th one Or more vapor transmission

rates.

barrier coatings or layers on one or more portions of the body, independently, wherein the
coating or layer can be one or more of a metallized layer and an insulating inorganic
material layer, for example. The seal members form a desirable seal with other
components of the cell such as the cell container and cell cover thereby preventing leakage
therebetween. The seal members further have low vapor transmission rates and electrolyte
vapor transmission and/or water vapor transmission through the seal member itself can be
substantially reduced, even when the cell electrolyte contains a large amount of volatile

solvent.



coating or layer can be one or nore of a netallized

| ayer and an insulating inorganic material |ayer, for
we@x@aprE99 The seal nmenbers form a desirabl e seRCT/WB1008/007939

ot her conponents of the cell such as the cel

ont ai ner,.and cell cover 1 hereh reventi,ng l.eaka
oo2diP0; AcBSTudly. S onf osech o HeC HrefhE (iVRAGD 1155558869 o an
electioc RERIthB&IIR Bomptising anfletdl esttdiféniavingadelosdd Bottom 8ad, Asidewall

and/ or water vapor transm Ssion througg t he seal |
and apegpsarend; a el covar diwosehin hiaopan eyd pbthgcontainey o spiFally wound

cloctplf o farabIF PR Wit . St AL SHRN bobrisipe a positve

electiode doardediito ianmafdnt @dlledtof]i d Aedatite tebechidde consisting essentially of
...electrochem cal cell, conprjising a netal container .
lithivgy, \arngy ithimy, allgy s, @t sensrater disposgdy befayeen othe BesitiiseAnd negative
) . : g .
clo, b EENEL FSNESRLS B, 1 8T LRIt i e cp
end afi thp cemdinet tihd in tdreactowitiaione or nsme df agoetidn yf the container and a

.conprjsing a positive electrode coatedq.ont.Q.a current .
Pom%{éﬁéh? _aﬁﬁ’ %Vﬁreg%{ﬁ _ ng B¢ |G BT GRemAly ﬁ@aggéﬁﬁﬁﬁ t pgid seal
memBér hdvifld QL srfhde! SipdRA o Mo cfécﬁ@l?ﬁ:r 8t @rvapbs BPSRL electrolyte
: bet ween t he positive ‘and negative electrodes, and a
withindhe eoptainasandia a¢dond surface notl direstly mpossdde dhe electbalyte, the seal

Si s$osed.i n tthe 05 n .end.oﬁ) é?b cont aiugér anq. in £
mempes (OXRTISiRg 7 Ffmoplaste Fesin, po E%Y‘W BrUPCT FRAEN Y FePr more
layer86 aPleR&Tal poiobf the th&rfildplEaY fdsid BddysPatddugingR@por transmission

el ectrode assenbly within the seal, said seal nenber

through $hergpahmembsr, saidrfuzstaee exgsingdacluding dametallized kaygr er i ingrganic
r. of e electr i1 hi contai ner and a
R i T Rl

el ectrolyte, the seal nenber, conprising a . .
[0029]er k> gpathes asneet ph thsoBresendvipyRptions a mriedy @egtsoshemical cell is

discl?%g,r %Dmpé%%@ 4 EViftldric ggit/al:‘cgﬁéﬁe?hm:ﬂ R end, a sidewall

c Tresin r reduci ng vapor
and dnropes ehd, 3 el dolverndigosttin the apenendef the santdingtirafraaction chamber

coat i i ncl.udin netallized | ayer .or an jnoyganic ...
defingf &y teceaigingT el 2bs el rven isaid Teption chRBbeabeaRE @ positive
electfod’ &Sfosed Q)Qizg]cl.ﬁ{énf"'lzghgk%r,aasﬂ@%ticvgf elE&?odéirgtﬁﬁﬁrising lithium, a

I nvention, a primary el ectroche | cell
separdios cdisprsdd betwean ghengositivy |anddnégative  ehertmides; cartdaaneonaqueous,

havj n cl oged bpttom end, a .sidewall and an.ope -
organ, gleaflofu 1R v sAl eBiRGE SopRsiTeG (BEAPPLATC dpeif fgay positioned
betw&@ithaicBRtainef ah® fel dePcRA BRI sedlefbMBer providigy SleétidhlN@tulation
and the cell cover, said reaction chanber having a

betwennsthe contaierand thdseliiceywsswnd having: @an wner soface gt gymmynication

.. negative el ectro conpri Si [ithiu a _separ at.gr .
with QFORRGh e 0P TRt She e h SFimp Ry R RRR YR e reaction
cham®B] #hdndiipAURRtHlizedr Safice 1@*&0111_59 iy tSsen@Mdlly Bof-Paimeable to the

nber conprising a thernoplastic resin bo

e : dy
electiphge.t saish surfasetloxes woated anonpertiaa of ah &Paﬁlh@“ec@ﬂy the daressurface and
the oﬁt%l- Ma%g] menber providing electrical insulation

[0030] In still another aspect of the present invention, an electrochemical cell, is
disclosed, comprising a metal container having a closed bottom end, a sidewall and an"
open end, a cell cover disposed in the open end of the container, a positive electrode, a

negative electrode comprising lithium, a separator disposed between the positive and

8



bet ween the contai ner and the cell cover and havi ng:
(i) an inner surface in comrunication with the
w0 e@en2@m chanber, (ii) an outer surface not iPCT/US2008/007939
comuni cation with the reaction chanber, and (iii) a
I ' u ' tj.a :
negars Blechl, Bohodiifipod! leckotile bamPASRE i blstnic polvept and an
electricadlycidsudating peal imemberfdisgoséd between eho totithiner anda portion of the
surface and.the outer surfac 030]. I'n still anqther

e.
cell coupreand eamprining,p dhasmoplastje ﬁisilbhﬁ["%a ﬁal]éh sk membgrhaving a surface
coati éém%ﬁs?néjiu?ﬁio? gﬁjc, nﬁﬂmfdgéﬂi%etgﬁﬁlt. al contai ner
avli ng a Cl ose ot't )

om en a sidewall and an open

nd, cel I, cover disposed in th en end of the . .
1003]0r; Thegirand S Hentupe atviniaesaand OfRER A e Perseal pygnsion will
be furePundém@oll! dndl A¥Predateg Py @ioeé sHIRRORECthePat WieRféfice to the

positive andnegative el ectrodes, a nonaqueous
followingespeaifigatong olapms aridappendeskdrawingssol vent, and an
el ectrically insulating seal nenber disposed between

the cont ai BRIEMDESCRIETION OF THE DRAWINGS and
conprising a thernoplastic resin body, said seal

nb AP\ -Sulrf ' I.Si N .
o015 T8 e 83 256, SRR AR e s i
becoraé pparbmtetiyureading ahy deta g desariptioh p£tHeSinvéntiohptaRe® sejether with

inyention will be further understood and appreci at ed :
the dRWiRgso¥ECEMY:| | ed in the art by reference to the

foll owm ng specification, clainms and appended draw ngs.
BRIIGE 10ESCE0ESFseCion cleatiDRAWI SED{] DO drichleclectroshemonal cell

incluyalg lgﬁggtag&&%ﬁ;: |scleJ ggr > eorg'%ﬁ\g{:] d tegggﬁafg%gtﬂy gélh gg\ger and a second
thermfoPplaatit 8chl AR el BEivian Afpoktiéh bIHEREN BHvertailf 8VehPBAL Rerein the
with the drawi ngs, wherein: FIG 1 is a '
seal memabers sachthayp ah imdrganic senfiade opateng;of a cyl i ndri cal
el ectrochem cal cell including a thernoplastic seal

MERTEE 2 RehVEEE-debfokdd NHidd BRVatddifhl Geéw ¢TO¥ §ortddifl of a cylindrical
second thernopl astic seal nenber between a portion of

electropheraisa]] celbinshudingia sea) aembez disposgderetiveen feelkeqntainer and a cell
[S: . L or ' rf . coating. F 2
cove AL S5 3F Al 000G B BEGRER) Wb bocy
there@®rtion of a cylindrical electrochem cal cell
i ncluding a seal nenber di sposed between a cell

CORERINGS o fksRe&fiiral %Ri%eéle%PQlaWng oft a“@hﬁké Eﬁgg%iment of a
surface coating on a portion of a thernoplastic body
portidrheff £oflindit 4 el& tioshemitab eeH siacludingad seal thembeediaposed detween a

vi ew of further enmbodi.ment of a portjon of. a .
cell coptaingg ape 4 ol s Sih B s el eRS #qengpaling oz a portion of a

therm¥BIRAE bOIySRRRAE et ween a

FIG. 4 is a cross-sectional side elevational view of a further embodiment of a
cylindrical electrochemical cell including a seal member disposed between a cell
container and a cell cover and having a metallized surface coating on a portion of a

thermoplastic body thereof; and

FIG. 5 is a cross-sectional side elevational view of an embodiment of a cylindrical

electrochemical cell including a seal member that is a component of a pressure relief vent



cell container and a cell cover and having a
nmetal lized surface coating on a portion of a

w0 b@poepbasti c body thereof; FIG 4 is a PCT/US2008/007939
cross-sectional side elevational view of a further

odi nent ..of e trochem cal (1. .
aser0 PREY ol oo o8B BC Bbed Blding in order o
reduce P@ﬂ tﬁﬁfsnﬁt%tbrﬂhﬁﬁigh tﬁ@y&l mftbeRavi ng a net al l'ized

surface coating on a portion of a thernoplastic body

ol cva i ﬂ‘%f%@%‘?%ﬁ‘@#b‘i‘é?ﬁm %@Mﬁ 10N car

el ectrochem g (gj i ncl udi ng, a nmenber \t}bﬂ )
[0033 o np Skt membersp ofs the e Presentt IWEPF[‘%S%I Rarti >é. Hse in
electxtot!ﬁerﬁféﬁlf &5 t@%r(w?@e §% YRR a PétRaife Bt Bk |ckH %ﬂﬂ a cell cover or
oating in or to re uce vapor transm ssion through
end atsbanlslyaiwhmub dre. seBEMRINtED aisSERbreVertig(FhoiftHErdulMifig\bét@ien the

contaigs and 6L PP GG b oA B EReBCRUAR Y at o uh{Tgin e seal member is

constPﬁ&éﬂ fiehdveSE AdlatRRIPVRAN P(ﬁoﬁ‘&ﬁhﬁ%orpfaté B&d @(?Hmﬁ'ilge Blectrolyte
cover or end ‘assenb wherein the seal nmenb

leakaac cfaom rthprcellenThe geal hocmbensraml formegd lie taddisionaln embodlments for
nt ai ner and ce cover an be of diffe
exampi 38 o Somisiint ALp Y FeRBLG! THE gt if spehfitbetsievant t
cells t dntidvifig Sndnal@douy edl¥cttadytey AP at P@f&f’@ds%hibﬁdﬁﬁ@ gdcell is a
to mnimze electroligg | eakage fromthe cell. The
nonaguegus risivpay sclindricalr kife$n calidifer examplendddinehtAAAS egll, ie.,
e 0 t an:g: The
accorﬁ @Q (%qgga?“s)%ﬁgg cul fg\fr{?yénra{eil k@ght 9%% ce lyss%clci}n a'descrbbed in

connmi@ﬁ(wiﬁotl& drh@irigs Qieketueb?elow.l’l Howvsvef,ahé abeatibm eiayedddo be adapted
cell is a nonaqueous primary cylindrical LjZFeS

to oﬂaeé r:rpes pheellsy siehias ngnAxligdnoahfor gxample pasmaticeddisarelly with other
I _vel S

activg, s BE 15, el Dferdd toF Bedmpl £ IR, KE, WickShflyl tydride,

lithiunigmauganesd tiexidey BiCH0 atcrreoglla stth duheladaqlt(ﬂﬂtetsol\&htse for example

types of cells, such as n cylingric for exanpl e
water; 6hd Gelf§ with ajepidesigs ofhythan | AR Bpll-tigk wehn e isclosure
is als6 3B &Bie téwgﬁ@othérocryliﬂﬂﬁ@&?lc@ll lsizZk8) fiFexatible R6, RO3, etc.

ni ckel -netal hydri de, I|th|un1nanganese | oxi de

cells.wth other nts

100341, RefeFtifie "ngif o e drdwiiass Fi, 1 HhRIHeS & TRE Bt pylindrical

electlfohﬁéinkﬁ?myll' U, Réhiéh R&Y 4 cdrv&econ@dther 1PNRitH 'a&%ééﬂ WolomSend 14 and
al so agpllcable to various other c I|ndr|cal cel

an opshep 16 tlesedbhy apend REembbshaving a clh ogvier 2Romprising :epnductive

el 123G P08 el gt BRLE EBoBhiR sbtfGient () device

24 that sclytdndialgrlinids Wd flow 6f oweéht NGidepabavivk ¢kecmitdl aonditions. A
open top 16 cl osed by an end assenbly having a cell
gasket osgal membes A is idisgosedc befangen & gortion’ of cell cover 20, generally a

peripheral portion, and container 12 and includes one or more portions that are

nonconductive to prevent short circuiting when the cell cover includes an electrically
conductive portion such as a perimeter of the conductive terminal 22, PTC 24, or internal
seal plate 26 that would otherwise come into contact with the container 12. The container
12 has a bead or reduced diameter step 18 near the top end 16 of the container 12 to

support seal member 30 and cell cover 20.

10



termnal 22, an internal seal plate 26 and a positive
tenperature coefficient (PTC) device 24 that
wauwsvzmpd al ly limts the flow of current undePCEHOSZ0&/EN7939
el ectri cal condi tions. A gasket seal menber 30 is
10034}’ SPAEEnBELYPSH oditfrl B 1wl the CQNBIne? P2 AMNENTobik 20 10
peri phera por I on cont al ner and es
seal the eleotrodmassemblyt So)cmnprhmhg am enouznirargdative electtode 52ew eathode or

short ci.r |t| the cel] cover incju an
posityye tqtmésf%ﬁyse@ 6 g glsctrp within LO pgtzpﬁeteetsserbly 50
t Ty [ :
can BGE SOPEY Shill G’ SHRd Nmite 1 Toldéd ool | MREHat PR spirally
wourtdy evitlmtspii'aiﬂgrwdmld arfjelly-ooll tiipeclectradé assembbeprtfarred as illustrated

in FI, SPHlwosg glecadss, & bt inchibahHp Edhrale flectcaffesivips tha
are combira3mto 28 AsseBIP Yy Ifhdife GRIMB BES %h%?]%e YESAdthEEfor example

contai ner 12 and ceII cover 20 fo seal el ect rode

arourgba mahdrgl GIOCQDUﬁbFQI'SI Repasaton b ibeprefierablyya thin enietoporous gnembrane

that 3 ignheBRRF rd ARER v BorRoRGIRF T s (ASRERT HyeeR pcacent

surfaéé&oftfe Bsnﬁvé ¥Retrode B4 atd nbpttive @ledtiotit 52do tefectricallfigfksulate the
strlgp stacked pl ates and spirally wound, with a

electzpdpy Hpm cagh wtkeroPortionsyafithe pepataier may alsp derulaie othep components
in eleQ:Fr?Jaf ct%tlll eucseilrt@ltn?q?% o gl'etgent]mte%%l rsﬁbrt \@F}H{ﬁgs Edges of the
el ect rodes, I'n are general

separatog often detend begpmdtthaéd@s @f aviehit pad elentrodeam iaage ﬂ’ﬂit meb;egauve
wi nding al.ong their | engths or widths, for exanp

electrode and” oStV elactrade donpotymake, electrigal gontast exgn |1§ ‘they are not
Cr

perfele%ﬁ pgi?érzrie%g?eéagtrll 3) tﬁ% ecﬁ?% #I i/t niﬁorﬁr% tE:lo %EQ ?lfl/lgin?]ﬁe thel gmount of

separdios mmdldgebawadl thnjplacnodess UFHeapmsitivef eledtmdedsi includes a current
el e 4 and atlveeect ode5 to,elecgtricall )

colle?tﬁg %E taﬁlev Bietal heReRds the eissiiofls assepbly and is

electﬁéh@lysc‘%ﬁﬁécﬁé@ fo ARYn@ALESHri akﬁ 1ﬁ§1ﬁ&{ng0191€]i’1%@19 B0,Ssuch as a cone,
el eCtrical contact with the cell termnals to prevent

formq:(ho’femryasultshbrlnSLdatlltgmta@naEdgebe deposwé t@emaaomacosprmg 62 and

ext end Q t he edges of | east . eIect to .
the cBiife ERHEN nH sl ArvntmE shrd doulo TBeRErbE dctifode 52 i
elect@¢A5t dondected td e iRAKSsURIaBE bf comhinBION2, ke biyfa hb@Vtab (not

are not perfectly aligned with each ot her . wever, it
showny, i) @8¢ eaiodimentni Fherfontainge 13 setyes asfthe @peartmemontact terminal.
ConSEAAEAENB Tk 8 B o DT v prevemca by

the ipweaddefaldiddy erhsibn dfhedpaitdres6lantifoprant Blectriepllpfinduldting disk 64
el ectrode assenbly and is_electri Ca:13|§y° connected to a
positioged d’ét %;?Pttﬁ@ ebcontaineR 42 abeah platerdfels Gpicallydnetak op another

¥
elecng&{’lg icC pos (L 1t\?\££e1 nsugl'gh% %Gk ﬁ%t' I?Iﬁ#da%z ﬁgﬁlﬁ%ﬁéﬁ ﬂickelcﬁgted steel
and scaimiessistel. si dewal | to prevent an internal short
circuit. The negative electrode 52 is electrically
[003630””@31 18 §ffudel e§slgté RIS OéntC OftfeAintifhal 1s€al plate 26 has an
referably y a meta
aperture comprlsmg an inwardly pro_]ecttng central vent well 28 with a vent hole 29 in the

bottom of well 28. The aperture is sealed by a vent ball 72 and a thermoplastic bushing or
(second) seal member 70, which is compressed between the vertical walls of vent well 28

and the periphery of the vent ball 72. When the cell internal pressure exceeds a

11



shown) in one enbodi nent. The contai ner 12 serves as

the negative contact term nal. Contact between
WEomon20489 el ect rode 54 and the bottom of cont aP@EDS2B8/007939

can be prevented by the inward fol ded extension of

predegeerﬂﬁ‘{l&f 2he Sﬁlﬁe\{lﬁ{e 8%1% of l)gt%tga'llof’y 41%1 éeglirgl.el%éiglg‘?ﬂ %x{e‘;ilf()recgé out of

| one om OoT contal ner

the apérturs tb)ipleastl piessiizad gasseafinhehe e¢led0r i ddrhal seal plate 26, seal
conductive material such as, but not limted to, steel

memberc}9, RecssHre kelief yentrassenably and soptainer | 7 Feapsrate taumaintain electrode
li ef t.
assersflg 3Blap §?L4§F3§‘@1nstﬁf ‘Wf%ﬁ@%ﬁ% ?UEE corpr | i ng
dl ti 28 with
[003'aent g 122shes seal memberord g\wﬁ%@sw\éﬁe@g bad: -’r%@nswaeﬁe@h%aqng 34 of
one o?@ﬁ\l)r%qa}t&‘s th é’ it ct %Hio%rr?@%%ﬂgr &rﬂ@ﬁ%@%&ﬂ%oﬁ? 301 Gasket seal

(second) s IS conpressed
membtﬂt?x,(bmm atclybndraral icelhbuckaad show’n wmdilG. Wels an2ghnaitad nidmeber having a

; i f th t 72. th I t
sidev L wBf A eftre toiact Slented 1o bF o ORGUL Pt 4, adewpll of pptainer 12.
The Z&ep @lde%n (ﬁﬁllnEtJ %r%&t&ﬁaéf SRMRIMbEY U & prRI&GESly Oéﬂbstantlally

he aperture to rel ease pressurized gasses fromt e
consteeﬂ along)a majetepartipn o€ its l¢rigsh as slwwrsémlt cmsmm Is®ne embodiment,

such g SR fLF ﬁ%‘ {837 Y G SR A By preferably has o
 curved dtGbumdedt i ﬁéﬂﬁ@n'tﬁ’é‘t&fan@@bhs fio @fsuB:ﬂmtﬁlllS}Qfonlantal top surface
[ 0037] The et seal nenber 30 includes a seal bhody

that comferms t0 3 SIr%éltamgo fathe sringped enntatagretopgng; to fagilitate sealing
betw%a Elgeftcgféfaa#rgr #@ Qéa:l) o Slrl?gg r E*I‘ﬁ@ﬁigx?ércala‘éwg a&lgﬁlgﬁy (;srzcontour

preferdbbywaries dfbrg itd length ®@naid fim uécﬂlhng’ﬂhé:)eéll b@wrrzg within the container
sidewal I, with_an outer surface adapte

such a5, HH0H i €40 BE SHERAIGIHY GPRgioth g deeweds 211 Crﬁwslﬂlérof the gasket
seal ﬁl'eﬁi)? g eg('t liflvaRly ‘f\%ﬂ{ MY ofier §ﬁ@lvaﬂem?ﬁﬁn%7’g ledge, and has a
refera I

stantia constant along a nH
termlpair end rthatf extbndsl eapgfafdlﬁscredtnmanbammtaanseaarfyr stal plate 26 and

prefeGiPGRATINE 4 SHABY SompIcHeniany Shhretoo s, s AIGp @HEE, The dewer end of

the ghdkeY §6h1 Rherh Bt HECLURIRS be RIRELHNRA dshivide AL -hpR%dgB! The seal
a substantially horizontal top surface that conforns

plate 26 cutete kiwer@nd hisipituatéd om ehecledg@bmgmlm meer dleme'ean of the outer

sidevigl i, S na s o TR ST 3 oF T, S e The upper

end oF RS ng&Sd StaMVAEmBer 3 Qreends Snw L dhdipReRidbly fovetLalpbriidn of the
the cell cover 20 within the contai ner such as shown,

outersliametghoiperinhioel gdge of ¢<3nd@©tm@t tgrrminal 22 aeds prevents Thstact between
| t
terrnllngl% ad}%;kgp (r%g(rln tl?r(]‘)g ggl’?t mer I %l’t \Ar;%[eeﬁf" ?-;fmopg' ﬁg gﬁ(chee{}ds% wn in FI .1. In

aIe

one dibodimeat; thealitee diarhétat of Xl 86l$ coperar ]l gasEdStes’khl ﬁg:nﬂﬁ:r 30 and
annul ar seat for seal g ate 26 and preferably having a
H

containez J2 6 FEIdedntush that the gagket 45 cpmpressed by mpautelf) pareent of its
onglﬁa(f\ﬁ%[:kx?égg td)f)rowde a good seal when the seal body 32 is polypropylene and the

cell is a FR6-type cell. Compression of the gasket to obtain a desirable seal can vary
depending on the composition of the seal body polymer and any additional additives

therein, as well as the configuration of the cell or container, among other factors.

12



t he gasket seal nenber 30 can al so be described as
having an "L"-type edge. The seal plate 26 outer,

WO owen2wd i s situated on the | edge between theCT/H82908/007939
di anmet er of the outer si devvaII and the upwardly

t )
[00353; :?ﬂg Wal Q&@Lﬁ €b git@éssg 1 E?efér%ﬁigx?glﬁ]%g{oplalﬂg polymer.
Any suitablecthyrnaopdastic eﬂaiemﬂls yhat oare aeacept therdnie @ nodre tcbanthlayers of the

di anet er er.i pheral .edge of conduc m.na] 22
seal %9'4&% aBnlisdt @p%tollﬁgsé@t PastiphZaETeate PHAVISH '51221%5 o pdfpswyg properties
with ]r@s;%fct qg”fh@' Qﬁﬂheazlzﬁ%f(g]y an8! fn mﬂpﬂé&eaugﬁh ? é@g?\‘ﬁes when

| n“one ment , e outer di ane
assembied uethe mblvm E@us@asEMmplealof seitdbde nB@ermbsd far awnaqueens cells

includs Gt s Pt BEIGCE: iDL, Apecsall RABRE e doipbenylene
sulﬁd% 9919911&5%1&@ %o?&ﬁly‘irﬁéﬂs shéwlxs &Eyleﬁe@aiambﬁm &R @?oelymer
he cell is a -tg Conpr essi on of the asket

and mya@mdas such @Eehlb' 6. sléfelyoleﬁns a@rayvadeblemnngerg Iy Hfgom many

conpgsi. t of. ,the se p

sourcycl PolyRhBRiafisd 1€ S aRuF foim"SONEE 1S AL o, Rlpharetia, Georgia as
AMODBL?.g Wlﬁ&ﬂogﬂl erd Bfe adilably frefN DRIPOAS of ?Wﬂﬁhﬂlg@éd'l eDelaware as
factors.[0038] The seal body 32 conprises a pol yner,

TEFZklet.er ably a thernopl astic pol ymer. Any suitable
thernoplastic materials that can accept the one or

[0039]Or eAsdamegoI(m}eeifS)rduilaltyl‘sidld; érathecrg i(to)goyprer(sgd.ct,@ pdlymer or
a por on thereof, provide t desi r ad esive

copomé}fttheeo R ip se ¥RriQus Qdﬁglvﬁﬁrﬁl]ﬁ‘éﬂol thedi pign in the art

in va.'?iﬁ ftio QeSFlglgxd exX&Rblel Qn@ﬁ?epq{lft 268 nbh & 1@3%‘3”@&&&#6 Bowders,

can be used. és of suitable mater
glassfsphems;anodatﬂuar, csahd,sthennb-uﬂb;hﬂng filers swoh ablErrgtass:J ﬁhrrs glass,

s, BOURRL A, SHBSH P B A BELYEEE E ae o

limit&f B ';ﬁﬁkﬁrclz%% %ﬂ)ﬁ%@ﬁt&lﬂrﬁrﬁ@ ﬂ%@'%fﬁdant@rlﬁu@ﬁidﬁﬁ@ dftSstatics,
such Nyl on-6, 6. Pol yol efins are avail

proce@smgerds; sinpke Smmmmty aslimpsst nmdiiiqmt lhalaamef;teed smbodlment

the s o33 & SbRMGF O fhee Hlany BRICHVE SomRRioE sal body

32 caxﬂ\fﬁerﬁlﬁmifwure@emwgea@ssuﬁaﬁéwdeks shieW 89injdsiokl MWIingGwhich is

one of ordinary skill in the art, (co)pol ymer(s)
preferred. Asknpwnyinihe at, tho pantipuier (coppolymer ehagyn sy niead tq b dried in

order tg éc&%@ t&dr% shi/rg ?evei Pl’ll)re {gs ?fdl&gexa é &%g@oﬁﬁﬁo%ﬁs&glstxﬁ&ded at

appr@hetertempéﬂamré ﬁd:réf@re AUTRWNCin RR\EHE.r Bor &ladfpe, sSyeantkS(co)polymer
wood flour, sand, therno-stabilizing fillers such as
compisgy pR¥Propyigas. Suitals srolding Agmperatuesyange Gpmythout190°C to about
260cd@1 ca, silica, talc and vermculite. Additives include,
ut are not I|mtedto plastiC|zers | ubri cants,

[004 ﬁl " o ﬂ’essea %@iﬁ%& E@mfgidﬁox' gam A shapen pae opgre same
or diffBRAL surfRE! 1hj &t Sre MdePedtiehil§ dppled ’fﬂ’% $&0body 32 and form seal

coating 34. Depending upon the composition of seal coating layer(s), the seal coating 34

can be applied to only a portion of the surface of seal body 32 or the entire surface of seal
body 32. When two or more seal coating layers are used to form a seal coating 34 of a
seal member, the second or any subsequently applied layer can, independently, contact one

or more of a portion of the seal body 32 and a portion of one or more previously applied
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the seal body 32 is substantially free or free of any
conductive conponents. The seal body 32 can be
woretwabzedur ed utilizing any suitable process, BUOS288/007939
i njection nDIding which is preferred. As known in the
t art r h d e
seal Soding’ IR Syl G LB HRor 'GP Sopl TRERTBERT che B ailored

accordirlgdiongll debign (16 egdue Wapér ehaaassiosthimighetie s¢éal member. The seal
opri ate tenperature therefore as, known in the art

coatix?&?? : 4 saanpamegple fo theelecttol e apdrelectolyfs Yaper present within the cell
0. AL APR38R PSRy ol

in hdncdjyr S2pdrabrihae rbef teamsardttéd fromaonbeside ofl tishegatinganehe other, i.e.,
re sane or different surface |ayers are
theref ndently applied to the seal body 32 and form
seal coating -34. Dependi ng upon the conposition of
[004Heal Asompiimgry ggalr ¢fsthe sehleceating Iowst fonproSilecamagg transmission

.appl i | f f | d
barrig 38 s)efrolye fiar ol chd. 611 Al isclbirdit, 7 85 SphaGRient fioply the
seal ¢Batifig SAao aleasmasesl aﬁ/ﬁfessear feHibRfl 30 exbosed B thealectrolyte vapor

coatlnﬂ£34 of a seal nenber, the second or any

withis ube sqllegrricpalbipthi sufarepé the: seal momdess il tmaneg begwmname inner
{
surfaB6t i Rfetoet Dot B e o Bre S0, pRRcHe BEpRGF o g ke

and th@y@ifsce dBaBé iséd) théber mmtpogw it therifitefibr Sﬁﬂie detintebé&ween the
can be tail ored _according to cell design to reduce

seal platg 6 andayeairbald (78 in thiy easgof theoprsasure rrlighapnt bnﬁ@ngéaal member
70. \gﬁg{l: f%rhg lcgéheﬂ%s;épﬁféhﬂi%g g%@thll 1%% Icz)ﬁ é ceﬁt %P!‘l%attlﬁ% a4 agphed SO

apor presen
that reshort oméuinis prbvilleds particulatly Obetiveen theacmmaiaa b amﬂ the internal
ubstantially any el ectrolyte . in liquid or vapor form

seal lﬁ%tek?-é P ARiEeReIally. o Ghr conductiye CORPORENES:; When the spre are of
dlffer@ﬁﬂ%lam'[y therethrough [0041] As a primary goal of
& 'seal coat | ng 34 is to provide a vapor transm ssi on
arrier to ctrol vVAapor. W in the cell i'sS
10042154 | 115 5pe Spibogiain s rehbRoating' 3 Ppbses " dsist cipgt ugpantially
noncé’iﬂlut:ﬁvé syep lébﬁﬁﬁi@ﬁlgoﬁn qﬁlﬁﬁéﬁ@mﬂ@ﬂi@e‘{ppﬁgd ]y Rﬁﬁ:e@r hﬁ)re desired

the el ectrolyte vapor within the cell, generally the
portiansr éfathe ssal body 32air anethse rseazlocqabnatlmr bekhgeatnleasteone inorganic

v S W R SRR S Bl o

noncSidutaeE pedviddschase properiiey to gas erangfisioh and Reluces @iﬁsﬁﬁssxon of
of the cell 10 betvveen the seal plate 26 and vent ball

electrpb't*i: Mapaidhrengk thsy seahbodyr 3% sTheeleetrically ipswlating, ingrganic materials
are ggé all ﬂpﬁ&lr? nge%f(ﬁiggl m%ﬁﬁ‘ltoid’] %xi)’cﬁ:s g'?eltﬁdﬁﬁn% é C?r metalloid

tive C seal coating 3

nitride$)aér BOcdillilﬁﬁzitl(ﬁi thewddf. | Exaniphés dfdsuitablet inbbgaaid Wnaterials for the
bet ween the contajner 12 and the internal seal plate
inorganyc mterialdayer ipcliiden Priare poplimiterto, edisarrepptgining compounds such

as sﬂ?%pgﬂﬂgtsﬁicoﬁhﬁexfdg,e or §ﬂﬁoﬁ‘rrﬁnﬁ“e, aluminum oxide, aluminum nitride,

boron nitride, and the like. Silicon dioxide is preferred in one embodiment. The inorganic

material layer or layers may each contain a relatively small amount of one or more
impurities from the source material used. For example, the silicon oxide or dioxide layer

may contain a small amount of carbon if the coating method is plasma enhanced chemical

14



different polarity. [0042] In one enbodi nent, the sea
coating 34 conprises at | east one substantially
wmomeodorti ve | ayer conprising an inorgani c ne@EUB208/007939
applied to one or nore desired portions of the sea
vapopé’%\és&%n i naOME 1caﬁq e h%Q%Efﬂglc%lﬁlYﬁ TPIQ}. gt illlug%ﬁ%s the entire
I nor erial layer s ng, in addition
surfaée)oﬁsealrig)dglf&@mmoundlédyby mseall adating, 34obfeahendsrgimic @iaterial layer.
nonconducti ve, provides barrier properties to gas

ran I ] f [t
004l BB RATAG A RERGRp oA T, R/l St o o
metallized: layet, rdgpositdgana portimeofi aalswfaﬂee)fghﬂ ecaélblo;iy 32 or a prior layer

i nsul. ati ng netal QX i des, tallo I des
such 5 & iRRETe PGSl A5 §F AREIpF e taiged et f ppjpation thereof.
Wher Beh&aflize XR8P I1se§t11‘i)ied3t!el' foRR | Lporiieh SRTE seiR @B S0f & 70, care
the inorgani'c material |ayer | ncl ude, but are not
must |be takeado tusuresthiat ne ahqrbmcamms wgateshyishindbe selt hetween components

.S licon, oxide si x ide, . or silicon nityid .
of cifersf RIFREk i Snlgel SR P43t Sl BRAher | Pieheiggey in some
embddifients liemetallized AByedi 1@>@p§ﬁed $o RS eériaae poftidheof the seal body to
enbodi nent. The inorganic material |ayer or |ayers

prevesh short eireuitsrbesvean eall casmgonsnisl |In #netbsr cbodiment rsumsmtlally all
or o FBHE| A5k 41, 658, SOSERT ) oty B0k BP fuiaing

mateatpsuth #3fa ﬁ@i(bﬁdudtfvetlhﬁhr,cmaippl‘igd m%érheﬂtion & ppitiamnaf the metallized
enhanced chenmi cal vapor deposition using a chem ca

layerte R@Vﬁ%t)@aﬁk’ﬁftr?y‘lcwt& | oxane. FIG 1 illustrates the
entire surface of seal body 32 surrounded by a seal

[0044]oat Wign3id ivtesiredithatr genorcmoret weal edatingyleyers af)t3be farmed as a

metaffe] iy, Sancraibprc BB fomeel P Wizes, Mlesplesd Biers e be the

sameRR diffefanChaterialy. f BednMks bhSuitdid n’@flﬂ’é’ indfude! bt 46 'n%f limited to,
| ayer such as an inorganic material |ayer or another

alumingtmani¢kel coppere tin and/cx atlowd itheaedfonThehpreéarfed mblals are aluminum
and n%ﬁ?l lized layer is utilized to forma portion of the
" menber 30 or 70, care nust be taken to insure
that no short circuit is created within the cel

[0043]et w¥ariown pprftgurationsf ofdmetablizadt lagers saant Be utilizeshtanseduce vapor
transiff} r?%g ttHl%u RIS ta% gﬁi)? gfﬁh ﬁ%g “t{nl'g .l:h%rﬁe&%alﬁ vvftlﬁnstﬂgsell In one

sarre

embddﬁhérﬁla@ 1ﬂﬂ§tfdtahﬁl PIG.t ) gubstantidig il bbﬂﬁrsezilebﬁdysm iﬂ;cludes a seal
circuits between cell conmponents. In another
coatipg3f gomPRSingsy madhﬁdalaw axcepiofor gpp w{mm wrtipppso, 82 to

preve%?g}lgl %ﬁq%rﬁ‘ rd?re&%% 4 uééﬁe@n {ﬂ%tc%hlain’e‘?g M%rco‘lﬂggceti}’% portion of

mat er’l a as a nonconductive
the cappdvee d0.0\Ihe unhietathzal ixy $ection 80 i¢ lveated oalthe immer diayreter of the

} tQ,prevent a short _cjrcui [0044] Wen it is desired
inner, sidgwall,upRsr TogHen o6 dhe é@éﬂaoﬁ %a e vametal e, shiion 82 is
locattgggﬁgg‘@e%x?H flég'%tér%Y&r\Ya[llgg&ng‘ gggfﬁ%\gﬁﬁl eé&kﬁdlﬂgq@\ber terminal

end of the seal body 32. As illustrated, the metallized layer forming seal coating 34 covers
a portion of the seal body 32 exposed to the interior of the cell between container 12 and

internal seal plate 26, thereby reducing vapor transmission through seal member 30.

[0046] In a further embodiment as illustrated in FIG. 3, an inner portion of the seal
body 32 is provided with a seal coating 34 of a metallized layer which generally has a first
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same or different materials. Exanples of suitable
nmetal s include, but are not limted to, alum num
WO R@ROL49TOopper, tin and/or alloys thereof. ThRCT/US2008/007939
preferred nmetal s are al um num and ni ckel . [0045]
t10 .
end 19U CpE RS SHEIMGR Bt o EMAEREORYP R 15RP: BRming) end of
the sbﬂdUOdM vithuthe Clagért éxtending lupirtardly rertiiahd vuvt:hltlre t'h'etypel ¢dge and
In one enpbodi nent as |IIustrated in FIG
continying etorgiths inpendiamsterof thesseal bedygpastthe; q«rleplra geat forssea] plate 26

and t?rprﬁfx H%ﬁ%% 18%51' azéé g rllxgﬁaeg gke{ng%&d bl:l@%/il\[}(ee Erii'fef Eran{e(?%rl upper end

such thap modioneact issimadé with hﬂidnetwe tehainab GE dnroedertd avoill an electrical
onductjve portion of the cell .cqyer 20.. Th
bypassfelis HTG o b PIaHR RoEtien F 565 Body | 3gceposechto e dnteigg f the cell
I €&eal f
reacth AR kel BNt 1700 I ot Seal B 2B B BlaRed by seal
coatihpdht ed on the inner dianeter sidewall portion of the
upwardly extending |lower termnal end of the seal body
[00472. A5yéd d AfiHeReRbodiniéht M8t MhdtafeCinl Hraembfuée" &ti6 isRRldiameter

coating 34 covers a portion of the seal
portigrk plothe ealdbadiye betmieen itly topf andrkotios ﬂndﬁew\eremd@d mndi aaetallized

d internal seal e du0|n
layer 1§ ré¥ie VaIcE PtmiGRn BtoleR 16510l BEH3Y. sh N hilHartiHating 35,
such fagrd RehcondaoiNeTRiyer, aﬁ)rldxbﬂg)ld ah idotganic! faatedial dyer i3edescribed
portion of the seal bod Erovr ded with a seal

hereip,dg providesions sarf%ﬁ@taaiqueate@ml’é% 4 and epoginreelganguetive tgrminal
22t0abé1%m§ﬁ?sskr%?@g?q‘ cat t he base of the inner dianeter

ron of the lower term nal end of the sea

y wth the | ayer extendi ng_up dly on and over the

d
1004150 - Egehe °£<§E% ORRPICBIFG rKeRY 05|ss¥¥a Cqaie; 1ih ERD.cindsRangpntly, be
fonn%ustéxrz% ?{?&Lessbiﬁgﬂﬁdﬂﬁs but {1t 1@ Br el?&?&ly&ﬁ%laﬁﬁ%lecrh@hﬂéa? plating,

ermnating-at a ocatl on’ a ong’t
electmipkatiag,ee],ecﬂmﬂbwrphhag,r smeteridgave¢usm dppesitiey dvasuain ¢vaabration,
no, cont .s made with conductive termnal 22 in

chemygaliiapr de %ﬁlqu Shaspmbmahienhesetfass of the PTC. A

maj or portion of seal body 32 exposed to the interior
[004%)f  t reoneémbodiment, an el¢ctnoless platingestap is atilizédhter fonp aaennductive

I
kel BR8E 5y 322 e ARSIk o ML e e
of elkttficity, The M -tdmRIuttivielsesli Bo®E 8§ psdetli N aObathhsole®a, in the
body, between the top and bottom ends, is provided

tempeyatuke zangetaf] 4*102@&5?%% abews 3%E€uy e@luﬂarm;a redugirgrpgent.osuch as 10
fgrfggg%lﬁélgﬁi sggﬁ tlpeog%s ﬁi ﬂa);a/ c“hﬁ‘h{ N4 %@@ Eﬁ, of nickel

“a*honcon or exanpt € an

sulfaten Elgarons fraih @hé &idubm}g&[geﬁﬁw@ﬂsw dé]ﬁ)@lthﬁé' friefal 101 on to the seal
provi ded on a_ surface @Jlacent the PTC 24 and a

bodygerﬂrfr presefice i Gatalysle sueh as platinpm. ¢ Hse, 0bpthep ¢pmpeneys such as
comptlék‘;fnéo Jg(énts, pH modifying agents, buffers, stabilizers, etc. may further assist in the

process. The process may be repeated multiple times in order to create multiple layers of
deposited material. In such cases, deionized water can be used to rinse the part between
platings, and the seal body having one or more metallized layers should be dried prior to
incorporation into an electrochemical cell. Prior to metallization, the seal body can

undergo one or more pretreatment processes, including, but not limited to, cleaning,
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[0048] Each of the one or nore |ayers of seal coating
34 can, independently, be fornmed using a process

WO p@bozii4py, but not limted to, electrolysis pPEE/USHIS/007939
chem cal plating, electroplating, electroless plating,

. i (o o] r
ctchiipiicufalifile ARUURAAREPOTAS S G KIDGURRATBith O mask in one
embold@feifl|thatrpreventeddposition if metal @l edé:’ﬁfddeﬁ‘Sa @f thei body sfoz example

rma conductive .nickel yer on, sea

til f
ring %zasl)fnsls@ imﬂéao esgpwm@stleﬂat pddjtignally, ta ua%leeo' Asrtisfagiary bond
t I T
betwé@n tFQ g%pcﬁsﬁ?d Hﬁfaéfgﬁee eﬁﬁ) rdg & sez E(t?cll dgﬂe &0 gﬁ{j sncRald be rinsed
with ttlmﬁemmzad evatemgeothkr atmalﬂe 86€ent(s) tEibwedn ﬁﬁt}:ﬁial depositions. A

i.n Iudln uci agent,, such 10 /L of
depow waaaﬁsﬁﬁ taih%fdﬂﬁéergreg.bﬁerawﬁrega ORG,0F MQre ateps pf the seal
body techafiSaly Gidn &fbyrgKrﬁia% berﬁlﬁ% iFa&skaons fromthe

redu0|ng agent work to deposit the netal ions on to

eal i,h the ese e of,,a catalys h as
(005", B et Sribateul BE SRl maN 2 el e VAR ! coating
34 oiaﬂﬁekétmmhie&n@efrywmwaemos mdmaie‘de&b%ve Stabbd hpfifed directly to a
etc. may further assist in the process. The process
portigra pf Bhe rSé@leht’fbd LRt 193kt at portien jof edpnion seal reoating layer, or a
combi ltltohpthlg oftY Sfre glect%l 91293 | tlagl nglaneﬁé ?ei['f J’x‘rrfedS F H ﬁ?saen suitable
&0Ri 28§ Vat e ESATD "o RS Re par B

devicplkabwngin, thart, tsich a€albabellpldiiayidegice) forasxafiipleca lab scale barrel
nmetallized Iayers should be dried prior to . . .

plater zyailale fkom Sisrling Jystameellt Chatsnll ﬁ%‘PlSchJIaI vibrating platigg device.
netal lization, the seal body can undergo one or nore

[005X}r et reatiothert erpbaimeste she seat bodly B2 cabbbe providéd Wilthedsdad) coating

34 offg FollbeR TEO PO BN AR Y HGROR. WRIGh TS PaHR MadRLy used for
metal'ilaﬁitg @g&}@e &agﬁg%&ﬁs' QRitle TREE m‘ﬁférﬁlsdfi%hfd‘édalﬁhﬁﬁnpfmckel

npl'e ring sections 80 and 82 as shown
coppevrntlﬂJ ad alloysatietept; raad| tiu;: like. |prlefeareslanatsﬁalstanc plupgindm and

e S, USRS SRR LD B, Y B, 39 d o
alumﬁﬁﬁhp Rhd GHcMAtHE rRSisAhN S c%ﬁ'oh%ﬁ' %' %hléﬁ{ﬁ&&ﬁs) elRBkdIHRA used in

mat eri al depositions. A deposited or applied
consymeard}i/Mnr@randlidreSoanllpe renoved from one or nore areas
of the seal body nmechanically, such as by grinding or

[005Rbr agedl@oatirig 361 drietor th&RRI8Yers Bf Mofdahid@hteHANGEA B¥RIRposited on

the seal body 32 can be provided with a_seal coatlng
the seal bedy 37 @1 & pertiopl oftang oramere othpn lapersutiizing a suitable deposition

0 d eg t f
oo NS A0t A s & i enencs
chemitxahtfdlp’ig depysition processcC dniysmalt vapor dépisition. tedﬁmques such as reactive

ectrolytic plating can be .perfarnmed utilizing any )
evapogati%mdesm@en% q%%m% ghén%ng@mc fptenal somppsifipay and reactive

gasseB nidy' 2{1%1 B’ee%’ﬁlgﬁ)y d er | ng |l§ & (Jf%kﬁ?rg%ﬂl: %EQ&HI% ’aglaﬁtc%ﬁting 34,

avall
An indrgamoimnsateraal layeri dppdiet nay qnlla,telrmg” sdal ceating 34 on seal body 32 or

another layer is highly adherent to the seal body and has stretchability and flexibility to
withstand compression of the seal member 30. Chemical vapor deposition is a relatively
low heat process and can deposit on substrates having relatively low melting points such

as polyethylene and polypropylene. The preferred process is the plasma enhanced
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[0051] In another enbodi ment, the seal body 32 can be

provided with a seal coating 34 of a netallized | ayer
whoodioz®@ed vacuum evaporati on, which has been RETEE2008/007939

used for netallizing plastic packaging filns. Suitable

chermiie) YapPgrfioh Pt 35 s PR e B pBpdfn of bdhings a

low g@BtAdi surfac@ idnaratited) Whivhdard iadk@itages ot B stall fehibet mhich is a
' capabl e of being deposited at very high rate and both _
thermaplastia umaterial pftencbaving a relatiyely dow” mgltingrnaiesi e8.,@pout 165°C for
- eous el ectrolytes used in consuner Li/MCh and
pdy‘ﬁ?ﬁ*-lg%zj cells. [0052] Seal coating 34 of one or nore
| ayers of inorganic_ material can be deposited on the

[0053e| Thiskpessolopeach Qfotbeilayeryef Biveseal cantipg applid to pestion of the

seal Bﬁdgl oAU/ aflohbt gé’eﬁln (500! élﬁﬁci%{’ﬁﬁﬁf'oviéé’ orSX YRR Rvel of
C m cal vapor epositron process such as plasm

resistandzateceapoc ransraskion agfahe depapicbuoeleptralytes sThickness ofileach layer

vapor .deposjtion techni S such as reactjve
can v%rygpé{eeggmi %8?% B&p}o& gg &e. lmqllpqrﬂ%ﬁzgag%ﬁ l.(angSé)resent on the seal
membé&l "chﬁ\Bbﬁti&?Bﬁ [Heaéoaﬁﬁglg&gk bh®RemPHdtibe BE tHeVRaDBSHRL® which the

may al so be enpl oyed eposit a layer of inorganic
coatingtlaydrais appliadsemiong oxthémfacrs. Abh¢ motal dhicknessitfer joag or more

a applied,as a | . l . t I
metal| 3 ey3REz0rTRa 3 8 e Blng lo §PGioh RAERahpos of AR other layer
theredf FanBRbeneratly Fiden abdut 106 aBbht 25ymaditeimbless; dbditablyy frbM about S to
wi t hstand conpressi on of the seal nmenber 30. Chem ca

about, 3@ gnicrspaienst arrh preferablyefremi ahouy 10 go abent 1Hmoieroseetersd One or
C it bsi 1. at [ i 0 .

mor R AR PO 0" BRGNP BTl e

barridihiay ) ehé rcag dfop leRa@pke, irkcliidecpip! desathenslive edpdrewsi kadransmitted
vapor deposition process as this process enables the -’

therefyroigle t (0§ @Ff MOBREPatE kyersdivinies thisinesu abaygethe indicated upper
r r . as |

ot AR5 0 S PGl i, SR BAD S i

seal mematr i ebnpresvedablrinighglipdosihg. €ogs alsalintreast @S e thikness of the

ol ypropyl ene. [Q053 hi ckness for each of the |ayer
metaflpzed fayek E‘ﬁfeaé%satﬂﬁd"éb&“fl@ﬁsst one s AT nQsEanif [eyeiiapplied to a
porti&P gy thg g%l Wod?ﬂﬁéa?? lottt? dyel Fllel(lﬁafl? Farfge§ géiéﬁ'éll)pfr&ﬁtabbﬁ’t 5 to about

provi or a red | eve resi stance to vapor
30 nticrans and 3§ preferaiblyhfromostagtidOute ablost 2 ohigrans ifhirdémtesprovide a

desigg SR R 9 SPS0  OF BB BRhes o
seal EBUHAEat aFRIPRBARIIOWhER cbiBare@3b iaNGcol Ricatddh] can vary. Likewise,
conposition of the seal body to which the coating

thicknesgenf an dndipiduplepatingriaygr of thesedl xoating canlikewiss vary from location
tolotrtllickness for one or nore netallized |ayers applied as
“G9Bal coati ng to a portion of the seal body, or any

ot her | ayer thereon, rang_esb%eneral Iy fromabout 1 to
[0054)h o utArpelepiredhemiab csll maysinclude pthar sealamembers ipaddition to a seal

member 30 disposed between a container and cell cover through which electrolyte

solvents or vapors from inside a cell can travel or migrate therethrough and eventually
leak or escape from the cell. Accordingly, it is preferred to provide other seal members
with one or more layers of a seal coating to reduce or prevent the solvent or vapor
migration. For example, in some embodiments, as indicated above, it is desirable to

provide seal member, which is a vent bushing 70, with one or more layers that reduce
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about 20 m croneters, and preferably fromabout 10 to
about 15 mcroneters. One or nore netallized | ayers
whamnmzp499 t ot al t hi ckness bel ow t he not ed rangkGT/I/820a8/007939
Iess effective barrier Iayers and can, for exanpl e,
solvetl aﬂﬂﬁﬁ%ﬁﬁ tflgi%{hr@ll 99(9& btuQmHg 7#1%9 sangllshﬁl% body 74
er 6N 0u e of c ating layer avi ng
that it lgemdtaldys 8 t}wmwplatsdim rnamiiat &taeqimmﬂmranre;ffegevc sel demam&e a broad

temperass FaEs: AR DI B rihisen TnelaqsaHeee ot saapsc pereinabove
with fbbet 4 95 AbmfSP Bbly 35 30scifBEA REiRSy AR BB pOHIGIRERTerthce. The

ayer "1 ncreases e tota
bushiogean ralsndreecdnsmucgem ac deszyibed impPid.i Raterit AApplipatidn Bublihtion Nos.

2005 e ang REoRha B0 hein Ry itrmera paRLerang. | <

preferabl y from about 10 to about 25 microns in order
[0055]o prloaiptefesred emibpdimemt vthp walltof dlmsveng bushingbodyi latween the vent

ball 2 the vent et PRUHHE oD ober 20U o il Brss BrARES g about

0.006inSk ¢@ NS hideabiaBBut §.615 HRhY0.381 |ﬁﬁW) &8l bd bdrfifeeed byfabait 25 to
i ndi vidual coating |ayer of the seal coating can

about 4Qqassrens Whan yhe vessrbhsing peshvens bel ezeinssrtedinwsty cathcover, when
I l.
v G S5 RS M 3B BB o TSRSl an v

manufavhired neilizid aap| dult!abléeprobé‘tfso ughy emﬁbm insttidgt isoky tekample of a
solvents or vapors frominside a cell can travel or
prefepred, p@&csssl hMOE%% pergrese vall eanLwith phe R of materal heing molded,
asknfﬂ;vﬁ cel |. Accordingly, it is preferred to provide
er seal nenbers with one or nore | ayers of a seal

[005(}31-0&t g’gg Sé}?céggllﬂgﬁgfphe ra(:"r\Flle w’éﬁrﬁ%vent ﬂf oorttom, although
a metal %bzfi@'b%j blékigé’tgned' fo b 8&PbF athéal ﬁlbgrte;f]ﬂrg@idé &3ontainer with a

I's a vent bushing 70, one or nore )
closed dv;at;om t Theet cantalnerds genernlly steely almwd with nscrhel; sh@hleast the outside

to oyt P B i ot TR PR 1B e &f PIRCAB e Y varied to

prov1Bé OxryEfSdediecd lof @6frb¥iBn $&Mtante ok @ pRIvide thé @@élred appearance. The
enperat ure range. Then bushing body 74 can include

type ﬁﬁsfsell wilk dqm@drunumt herth¢ mapperinywhichrthe vontainep is demed. For

B Y RSl ME R R A 5 00
or eq@i®alehi 6, with laJ g&m@ﬁie&iftAM 9 ﬁ)aI I rorkRmbodahetanlRguiaxed to

2005/ 0079404 and 2005/ 0079413, herein fu|%¥
slightiy, glopgased geain shaneef@ther étéCIS{ mh@}s stainlgsspitesis cap e used to meet

specif ARG8T R et i 08 1 PUSER DR P S RE P Bllnode, «

stainlessv EtbelZﬁlahdS: asddh fdtkﬁﬂp&véch aésman@eﬁ) toroosiarb byt the . dflfode and
(0.152 nm to about 0.015 inch (0.381 nm and be
elec“é’g’ﬁ?)ressed by about 25 to about 40 percent when the
vent bushing and vent ball are inserted into the cell
[005" oveiThe wielncover should have good resistance to corrosion by water in the

ambient environment, include a conductive terminal such as a cap with good electrical
conductivity and, when visible on consumer batteries, an attractive appearance.
Conductive portions of terminal caps are often made from nickel plated cold rolled steel or

steel that is nickel plated after the caps are formed. A nonconductive portion of a cell
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the vent bushing is polypropylene and the cell is a
FR6-type cell. The vent bushing can be nmanufactured

waieeokjo204p any suitable process. Injection nol BCTES1088/007939
an exanple of a preferred process Nblding par anmet ers

covl bl B S8 SRR L S R PR TRAESy e

and ¢t ﬂbo have \Ohé lor afiolevApoF dfan@rhﬁ@@ﬂ hetiérocoatiakt 1apets fonda portion
netal plate can be fastened to one end of a netal tube

therephy ap desaribed heeeiny Hi drsiredsi 1 Goating| loyers ase mrefaired ik the electrolyte
t at
solve g %gta\} f cgra t%ﬁ%ﬁﬁ%hi‘t%dg@g 1 t% éﬁ) (?hs :Mgetne nt%x?:ﬁhl %Hp. Where
termmallstam ﬂrmatefdrmwarqmssom relief Vérts,! thp eerniingll generdlyclaas die or more
ied to ﬁrOVIde varying degrees of corrosion
hdesﬁ@@i‘%‘t“&??c‘@ oEntiBe.pr ovi de the desired appearance. The
type of steel will depend in part on the nmanner in
[0058)}hi cAhe ventclail eambe miade ffommany sktablelmateniat dras is stable in contact

t eel be a.diffusiagn annegl ed, | ow catbon,
with B4t G 1486 Pranien So tired oy e S84 dgning, charaggeristics.
Glass3§ ¥ Inéthid Ssith aﬁss%&si Stedil chil LeNRe@ MBI \‘Eﬁmbaﬁrbﬂould be highly
equi axed to slightly el ongated grain shape.
spherigabgind, havgch smoath adunfage Sfinishe ovith noannmfegsems tsmchrwt gouges,
i s, i

h
soraGREQrTRoIEy bl aftoef Br iR, Hkicalng "Bt sblied smherifty and

surfaf@ﬁmbl@déb‘eﬁdsfrpﬁartﬂipﬂﬁ\’cﬁﬂ digfiétsf. ance to corrosion by
the cathode and el ectrolyte. [0057] The cell cover

h ' .
005100 BB SELHRISIrES AL LN BYEAS: i B

sidewailicdf the sealdsdy\ik labogan 0208 ehr(0Sal neranehick.i Vitiey diaRtdters of the
when VISIb|e on _consuner batteries,. an attractive
cell cquere 873k embershd GEMPSE caB AT Bich that the seal mambes is compressed by

sl G ALE 4 OBy Ay AL 50 6 5 gy s
body A Tihe sedl nolerobénie optlomallyn:oafedamtlehlsez{lmar suchraskan argynic sealant, to
o 0t BEBLR e G, A RSB e

(EPD‘I\‘I)aiQSa”Qlﬁ’t%bl%rheQﬁﬁf in‘ﬁfenﬁp ¥t Bthet §1Y1§fb?e RBtefiaRNulh 9 asphalt can be
t Hereof as described hérein, if desired. Coatling

used.| dherigitial erepir bishingewall fthickess|is @bou @/Oblimohe@i)tZ‘ﬁr mm) in one

embe B 2 R AT B SR B 835 Berd ot s orignal
thickis§ $5 tHeSsehRU icefl. \CRIE B otHRe siz8§ Hil@&bnsﬁﬁ&ﬁfxﬁ'dch‘oxﬁﬂ&rﬁ Béhtain an
or nore holes to facilitate cell ventin 0058
appropgiatelybennfigurad ssel mamber. rAmealﬁyt eauld bo us;ed.mﬁmm etvient bushing
and tllles cesilt (%)QreF 9%&&3’&%%?? lé\fgl btgggtie:ﬁ%e ggn %uglﬁ{xé ﬁgg %e vent ball, or a

sealamhamﬂ@tw appliedSoved the S@veRrbushing! &nd $alt hoadisnpibw theséal, or a

steel, can be used. The vent ball should be highly
combination thereof.

[0060] The negative electrode or anode of a lithium cell, such as a FR6 type cell,
contains lithium metal, typically in the form of a sheet or foil strip. The composition of
the lithium can vary, though the purity is preferably always high. The lithium can be
alloyed with other metals, such as aluminum, to provide the desired cell electrical

performance. A preferred lithium alloy is a battery grade lithium-aluminum alloy
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spherical and have a snooth surface finish with no

i nperfections, such as gouges, scratches or hol es
waoe@obr@Iunder 10 tinmes magnification. The desPCEUS2008/007939

sphericity and surface finish depends in part on the

sompRirie g sfbeight petent eplspt oFARBE FHA CRim@R FBte Corp. of
Kings Mtavedih, Nérth Qarcimal Usady Wiknahe negdlive2déctiode lor (aﬁodﬁe?ils a solid

thick. The dlaneter of the cell cqver, se
piecer S, A FeRATRiFuEeELsollee fector stithin Eheaesaie glsaqr %éﬁf@@?eraﬂy not

used 'sﬁc@%ﬁﬁﬁﬁﬁ%&éﬂ l?%%u\tfer? %%?él@&fﬁ:?l%nﬂﬁ&l ver, a separate

ckness to provide a good sea po ypropy ene
currenta@dllebtod yan B’eheseslea Iprmmddoellecumaloqnmtaonw mpreomfethe cemaining dithium

se ant n ani c. seal ant ro i.de .
towaiyo e AR ot oeaT UiS ok, o PR s bt ag bt SE it hoauetivity, but
otherpéd}ﬂ)dlct’?sfke x&'tﬁ@ ecaheﬁdf’%ké/d“%& lGEE ) thb? dte Sét'éﬂl@kihﬁde the cell. A

seal ant material, but other stitable materials such as
condugtivi anetalcsiip bech asebut i dimiteiditoad thiw striptefaticked, nigkel plated steel,

t hi ckness i about 0.01 15 inch (0,29 ' one ey
coPPY BoR ERT” B1o0a e Y Bofrake detndcef siflact By the tithium
negatdRO&lbctedliet shd3the RIn€Andr. OThilstéin]Q lchif) b8 redsbd GHIAEHE sufface of the

the sealed cell. Cells of other sizes and

lithiugn ik r e seipscanckeowelded Ity the nsidersusiace pp thepeansaingry or it can be
held g?:? v&ggél?ﬂe&\g/gén %%ﬁ{on gﬁc%a{l ﬁ)%ss uéoglggsgr uﬁ?c%use lithium and

lithiumilisynattaBeaad ty;ph@lllgz h@ghlta ebidirrive, eseparate c’ﬁnﬁdm e:gle@wi within the
t he vent bal or a seal.ant .could be appl|ied over the
negatewé?ctrosﬁ SHofteg wimgcesary 1B dthingrand dithinm alioy) heggjve.glectrodes.
conmbi nation thereof. [0060] The negative el ectrode or
[006JnodA aégaivei etléntmvhe cforl g lishiom & eelF Eﬁcludqseome Iof ;more lithium-

imterGBl neral] (Cappplepof ThertBhaub FiTSAgn o B Ehiog into their

crystélﬁﬂe “&lidture) hoE%nﬁl@? o? Lhru'lthbﬂe' RafiglkemaRiy, Bhi\akSndtl ﬁhlﬂued to,
The l'ithiumcan be alloyed with other metals, such

carboab |{ergn Lgraphitc, pmesoptiaset mi/okesmpmhousa ichrbehs)c transjtion metal oxides

(o gRlsco Rergno e Mo Papesy bRt o e Gtgles T, those of

iron, WRbyBHerieA, C@éﬁpe@' atfﬂ RigaRiumy adrida S rpHoRsN ﬁeﬁmﬁdlés (e g., those
Foote Corp. of Kings Muntain, North Carolina,

contaypipg, siligen n@yat tipk ‘Ehesetmajewaly pr%meallyspaan@éatp dnemreeésathat are
formeocf 1ntét hﬁelé'ﬂe eg:bl%é&écgﬁ; :rg%g}gl% losI 81% t hlca&hétﬁ and carbon

blackl pdv#dewnnaytbaladhas tRinysroye Blegtiical &ﬁtdnbmty CBﬁflefst ¥y by used to
a separate current collector can be used to

hold ﬁhw%@t@cm@te@als tegethess esRecifdiye ibfoelln clargsrathan rgptton  size.
RelatL\)fez)gérH Qexﬁ}l)\gﬂtg of 08'1 daafrives Hél A SCRALRE 1o ée Pfo%essmg and

ecause I'ts conddctivity, but
cell perfornaicev d"hﬁmé@tﬁzemmde optonaly 1hcingesaa;cmm1y calllc&:tor copper is
stabl e .i nsjde the ceb . A coBductlve %ﬁl strip
tak fo

a comymon ghnice,ofhg pyrrens gollestormay, pp adhipirpe e 2 met lésrfeen an
expariled nfalUr@Bk or more wires. The negative electrode mixture (active material and

other ingredients) can be combined with the current collector in any suitable manner.

Coating and embedding are examples.
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copper or a copper alloy, can be used to make

el ectrical contact between the |ithium negative
web@enewage and the container. This strip can bRCPUSX8&W7939

into the surface of the lithiumfoil. The strip can be

o061 5 ek B ST 30 B e s i

usualB/ @$ partcutaotfeeh. Basawsitabléd tpokitive aglectiode hmmhal Infy be used.
nmetal's are typically highly conductive, a separate

Examplgsrinplude dut atetnet hmeﬁ.t% KeSe. MaQatCRreand| (€Fdr ode i s
of ten unnecessary in lithiumand lithium all oy
[0063]egaThe positiee Eleeld@d?e or] &kl off af RRA ﬂype cell eciitaind éroh@isudfide as

[ithiumion cell includes _aone or
an acfiye ma&ﬁﬂaht B ersfemmsHaramedisnifige & g b%rpfab exadg FeSp baying arpurity level

o s 95 U305 HAE! oI RDCHEAPIIEHS. B i, new

anpl es o ,
Jerseja,ulUSAl; €hemictalli G‘mbéﬁof Viermay Baostsia( ' ayhinggmaltiils o North Grafton,

Massga} Etgsaig and S{y 1%%?(&%? btg[gﬁl)gp@f &ahr&}l 5 IﬁgAnﬁIhe FeS, can

be mﬂﬁ@gﬁﬂﬁﬁg}ed Ed' aéve B J@Ir@él pantlcid digs (ﬁﬁngutxont M?en%ve large

I ron, nolybdenum copper and titaniun) and anor phous
partiqlest thiat omildemncture the s¢msator omthe o¢lhg Tdiel largsst particles should be

smalltﬁli"ap'ép Th fn tga:tféx%:cogr Al ?rw er:aallll(%)st?l?‘rgé}rgﬁl a(ileector Preferably

the acaﬁ%@ Iu'tﬂéfé §B¢ & hétlgPeatdtChar@ bo®RI U undaadhhére ;aé\férably less than
- carbon bl ack powders nmay be added to inprove

aboufe%@m i éxalad@ana,u@pumsxtgwe apatrede or eathoge offen gontinsong or more

P | g i n
cond{elfip BRFGHEN SR A hel b GEECEpf YARE' Bhidert.” Examples of
suitalsl8O¢oHdactife adteridls iaclddé i NS% ARy 'HIMREIX@ WEXUS tgrades synthetic
enhance_processing and cell performance. The negative

graphitecfeem ckimeap Amsiigr of WestlakaeQhie, difA.caand grads £66 cﬁcetylene black
from E)C‘glggfao{nhfl’lﬁllﬁ)et a(fmﬁzgll I lof Boudidh ‘f"é‘ie{seﬁ%Ac I lﬁﬁ&é}rm@aﬁe used to

sheet, a et SCr een,
hold d)eppaaﬂadawehaienmls together Ethwhm@rmden’éhmmbgﬁrl (PEPP) made by

el ec xtur (activ ria
Polymopy; blsttc Soreahf toeniiea UV randh S 1631  Gde styrene-ethylene/
r i r
bu‘cylEr‘Rﬁ:| étgxghg (SEBSH BlodH cBQQl[yﬁugg%H}% Igrogif‘ltl)\k/)légnég‘ f Houst(f)n Texas,

I ng are’ exanpl e | ectrode
USAaaﬂel suktablm foe hse aoathamdes. cﬂlmlbammmte ofiofarioes additvésaingy also be

used 5 ohtalis. PHEEERE, el BRI s o FRERIES o POYOX", o
nom(fii'iée wWaRlr sio'thlé %@Iy‘e&ylé:ré%mdmm [QF\% @Rehi¢LF0Smpd 068 Midland,

he positive el %ctrode or cat hode of an FR6 tg pe cel |
Mlchtgant HSAs FLUShHd smicmrdeeﬁsolmtraﬂuwethmm (PBFE) manufactured by

MlcrcgrP Wi e{ nC.9 evgrfalg'lytsog%lf: Yscgg Qg ﬁcp&gxgr ad El%égilaltﬁle ‘5% Dar-

Techalig! loBbtevélamin ORRY, iGSA), I\/L:nﬁr@msm@c 20@fgr€wtfﬁﬂed Nﬂw,a from
Jersey, USA, Chemetal I QubH of Vienna, Austria;

Degayg<oragesian Rigment Gronp of RidgefieldoNewngessuddBlet t s, USA;
and Kyanite Mning Corp. of Dllwn, Virginia, USA
[0064The BePositive electrode for a lithium ion cell contains one or more lithium-

intercalated or lithium-intercalable active materials, usually in particulate form. Any
suitable active lithium-intercalated or lithium-intercalable material may be used, alone or
in combination with others. Examples include metal oxides (e.g. those of vanadium and

tungsten), lithiated transition metal oxides (e.g., those including nickel, cobalt and/or
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be mlled and sieved to achieve the desired particle
size distribution and renove | arge particles that
w@ombg2@anct ure the separator in the cell. ThePCHU§®68/007939
particles should be smaller than the thinnest coating
t C n I
mangghe@f, ftedaheal Burflls (%7 Hhd:R be fim, HEOBBdenum, copper and
tltamtdmaamhhﬁuatecsémbms and nore preferably | ess than about
20 mm In addition, the positive el ectrode or cathode
[0063]1 { € ﬁ&’cﬁh@h RS tIRNGVE iRESalC POsIGYE ¥RcFBAC Frad RthilA fbr lithium
as netal, graphite and car bon bl ack powders. Exanpl e
ion cefl afisint edriteing omdart inoee penductivg snateridls Guctk s anetaly graphlte and

carboRnlgR ﬁ%(é %ﬁier%ftp ades S%:ntqsg&l %é)ﬂc{.ja%hl ! Sc s onr}u-ilzlerrl]glgltogether

especﬁ‘élBI o RBBs Rr@khid Eﬁ&&hﬁ!é OBniAlli drhduis @mmu adtfitivks may also
Houst on, Texas, USA. A binder nmay be used to hold the

be uspétq ¢nhanes progessingiant sell pgeiemeance £t hy| ene/ pr opyl ene
copol yner (PEPP) made by Pol ynont Plastics Corp. of
[0066}kT oA péditive eldbodeabiirédt dRector athe bd yoqnired. et Altinan foil is a

but yl ene-styrene (SEBS) bl ock copol yner, from Kraton

commenly psed mseriaby & xture ohthe pesitiveselgcteqde; onypathads, mategals in a

solveﬂ}S cén BeNdSle g ot ! the 2TMHRLS &il Yﬁhgo&@u ﬁﬁgﬂ% ?31'66@% ¥h as a roll
be Leed To enhance processin d

coatipe pfacessatﬁ@lh)wﬁ(hyrpw;mratrmi oftithe ROLV6X( The caated ralwminnm foil can

then g&%{; d0 y lﬁﬁaqe et%arllgggrgalgxaql dgéﬁne ! ra%r_n Doc{;‘%iﬁg‘:germr%g Iuse

m cr oni zed pol ytetrafl uoroet hyl ene (PTFE) manufactured
[006Hy MTbe comactaipring carcbe ofadgaf a yomnvmmamnﬂl lowgasistivity, such

I a able fro
o i LR bl 46 R0 S B R P g e, 1
shoulll hls6 ahdveOpbdE Gpfing CHarRrRticdN Plefi¥ibly fhe OsfiRir@l force constant
dgefield, New Jersey, USA. [0064] A positive
(stiffegsek wilbde shfficient|fpr fieuspringrio pply eldisestianminimamy pmgpteof force
hi u t b
agalrﬁg{h g;#lgg %{féﬁg«? §19}-e?]ﬁ 5gfrlc%ctt1$ U&4£&3&%§ J)reotﬂ&t J{e‘ﬂﬁtfomponents
The qcﬁngvead bt hiffiRed m6 Qhél ahtainall sedl platehinuany rstlﬂlﬂaln&hiner that will
mat eri al may be used, alone or in conbination wt

maingimggad elestrea) (contapt djos gsampleathe seniaekspriaggan b degito a lower
I t |

T e

o IO b K s

1on-p'ehﬁaib?et afld LGSty B%gg?étgbg:d?g@ &Bafa%rt hatedfald ¥R generally

terial, ap03|t|ve ['1thium or
capalble tdﬁ |hmid1ng> at beakt sah¢ electrolyteaimithinothe pmesnrof thecsapdratari vBuitable

TR LN T E
that rH@;‘ B éﬁér&dt&gﬁéﬁ%nng $ER distharge Mathotiflehs, §;ﬁi’t§l Qfolésrbil dther gaps

button size. Small anounts of "various additives nay
develgping. Examples of sultable separators include microporous membranes made from

materials such as polypropylene, polyethylene and ultrahigh molecular weight
polyethylene. Preferred separator materials for Li/FeS; cells include CELGARD® 2400
microporous polypropylene membrane from Celgard Inc. of Charlotte, North Carolina,
USA, and Tonen Chemical Corp.'s Setella F20DHI microporous polyethylene membrane,
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be used to enhance processing and cell performance.
[ 0066] A positive electrode current collector may be
w0 2@alz@ed Al uminumfoil is a comonly used neREr/US1008/407939
m xture of the positive electrode or cat hode material s
availdlle $ron? IEY(%QI% l\g@ﬂl Eﬁe&?c%i % %’Pw cteﬁgmg,l f QJ§A A layer of
usrng a surta process, such as a ro att ng

solidRleeaeBse of Dpolgiesl elbytr@lymhamsocm wbd abe sqﬁlratelnt . The
coated alum numfoil can then be densified, by

I
006 SRR, R ERTRAE A0 5A1eRL S8 Bl il 1
otheramrdsgahey/eontah avaten dnfhy imW.ry emaﬂtqunmitw,s (s.gG moasorn lthdnaibout 500

ated, stainless stegel is, ch IIy in
pars{ g gllion W miaghte depindibrmn b ﬁéb%ﬁgwe used) as a

contz?lﬂﬁgltSp"Shﬁgole htﬁf(ﬁgﬁ&fub Sélé&ﬁ)lyt€§ %ﬁfaﬁp o}ﬁ e mopd 'ei&trog'te salts

orce const ant ff ness) ufficient f

dissobyedi in@nt argape syl vent dr@@httloan nTlm mmqmmla relecublyftey are volatile and
ai nst the Equert ive ele trode current col

: .
have SARPEBles A BFder GOl GRS 6B fBReTare REMeESh ahgut 0°C to

abouf a0°dethaf hilgwa b@nkﬁheof meeénadrolsr@a{o Pbﬂr&e' dhdadter the ambient
suitabl e manner that will maintain good el ectrical

atmoexﬂmam offthe reactiop chambfne Aamﬁllat@ble§ph Imag' keausededepending on the

a_l.ower..sur he | n al I at
negatift. It PG IRTEIR 98 PBleEEE end G feed &f Bgmance.
Exangifte findl@de MeHigmi Blonikay, hﬁumﬁeﬁercﬁbtdt@bh&uﬁﬁ Pidxafl@érophosphate,
nmaterials_are ion-pernmeable and el ectrically
potassiyit o hegaflnere- phmélaseepah@aw nbgxafluarogrsgnate.q e hidhium, y trifluoro-

meth ﬁfﬂ)r?at@ Imcr {hﬂlrﬂgocﬁ&e ﬁﬁblngﬂamug sSﬁ/%ﬁtgllXJl?dé%ﬁemrQnore of the
pores se ara [ ["e 'Ssepar at or
followhiger dinteshylr eaﬂaloﬁﬂe,stdlethgl eoadbigiated, omﬁtliyltﬂhﬁn @¢arbehbte, ethylene

manuf act yri ng ores ur that may be_exerted op them
carbopgte, pEoRyd¢ne %ﬂf SNt C%YB%‘I%G Loupdene,garpanatg, methyl
her I ok <S ol
oS 0 TR0 A | e

formafidecdndpethery) eTig, sabtdorednd \Combinasiod wﬁlllt pmhi@rsufﬁélemwlwtrolync
wei ght. pol yet hyl ene. Preferred separ ator, materials for
and ¢leptfigal, conductivity, dp (eetcthecegtbdischange oregpizeraenss qysr the desired

r
emof P MRl GGG b i 0 ome
other%hﬁhd;r&sd?ﬁ@ﬂl-llethﬁs:m pdiea desipaile bdedayi;esnsfethelr generally low viscosity,
nhr ane, %yal | abl elRfrom Exxon cal

good pting Firnabiligxy gopdrlRw temRerajure g}%gargﬁ PeHP PBa‘é’Feaé‘firgBPW‘égh rate
dlscthgeapd?ﬁJn\ﬁﬁﬁf e CITRA! 1%%3)‘&&11&9“%& 3 L@ﬁ*‘eg @EIlsaﬁeﬁuse the ethers are

separ at or 0069] Electr tes for | um and |1 thium
morei stable tahswvigh Mn(bnattwebs;ssodhglmdrredieytlwls ¢am let wsed. \Switalsle ethers
conta ter v guantj.ties
inclutg” ol e e BREH , Edi Be s Peehy af  flidigfidyethane, 1.2
dieth¥Ryeitine, di@ﬁeﬂlﬂk?ahﬁljbthae 1831 9k! RidI§meadnd dl@ﬂh?ge‘dﬁ&e @hd cyclic
as a contaninant. Suitable honaqueois el ectrolytes
etherg guehain 1 Srdioxnlaney rt@raehjsimﬁmryt%msﬁlyi @trahydroﬁlran and 3-methyl-2-

oxazolidinone.

[0070] Specific negative electrode, positive electrode and electrolyte compositions and
amounts can be adjusted to provide the desired cell manufacturing performance and
storage characteristics, as disclosed, for example, in U.S. Patent Publication No.

2005/0112462 A1, which is incorporated herein by reference.
24



di ssolved in an organic solvent or solution. The
nonaqueous el ectrolytes are volatile and have vapor
wWEe@ssues under normal conditions, i.e., a teP@QEUSI008/¢)7939
bet ween about OOC to about 400C, that allow a portion
ft ' ; & et
(0078], o Thi ELFEhd B Xidked fpdf 30AE Eling Ry SRIe pARCAT Mt processes
may arludembyt laee moe dimitbdptr) dirimping, tedeawiagatolletingnahd combinations

there 5 Hor Bl Cotlclbptaed FHEIC de i GA0HP IRFSE g thsecan after the
electl'BHéshéﬂHTlrﬁﬁfaﬁH%%F)ﬂé Gre irskié ,ar%ngei( ?HRHPE&P hRSRBRtfd internal seal

ot assi um hex uor o- phosp , Firthium
plate hrexpia¢adoorothe opanend of thencamtaineri fTheoretnie stppoeted |at theabead while

o B 6 BB A BT 80.
diamé&bedihihk 6 6P AR RtainER Y€ iHRYeal 3¢ RANBEEWitRtaWebRIRAted collar to
carbonat e, propyl ene carbonate, 1, 2-butyl ene

hold ther gaskett seal membentapd dntermed sbarilate, asaembly| infplaceninea cell.  After

- but yr.o-1 actone,, sul.fol an acetoni trijle, . .
elect§B¢ e fihenSid BB (oo GolL BioTRR e RRGsiiB hcyant kosipe and interna
seal (4tBE4 YentThidl BahidrealiM@Nthe LRBKihE ab ised) thé hperfir®¥n @R internal seal

sufficient electrolytic and electrical conductivity to

plate. AR TE evice pnd garsina cgecrrase nlacedaptodh gell andqevey dhg indernal seal
r e plet I 0 Cl ik Vi .
plate BETREY @b Lafic OF AtCconlitherts pafh BWEES WG ciBRTANNE toetain he
gaskes e¢al ednsber cédlec /el RT O eeite dad termidat che aadisempletd theisealing of
general |y | qw viscosity, good wetti capabi it good
the OPG}WCP%tﬁWéF-atﬁFea'a‘?‘éecﬂ%?FQEg%r‘? BRRiSHIREY islevgBhO i ﬁ‘&htype cells,
eydigehar n hit Sk Sin P [ .
exampfR Pof wHicl? oB ARICeN RO Withel Ml InDBS. PUCA( Phpfidton Nos.
2005/00294 18i Al dvid(RQCH/0233234 AL Whizheare dntmrpotatedehaeinaby lreference.
used. Suitable ethers i.nclude, but_ are not Limte
HowsiZhhs BVeRtih o oo b8 adapisd f e Isien ko, FRO3 258 FR8D425).
di et hoxyet hane, di (nethoxyethyl)ether, triglyne,
[0072] et r Eyapple and di et hyl ether; and cyclic ethers such
as 1, 3-di oxol ane, tetra-hydrofuran, 2-nethyl
[00731%et r Bhyndepto il istra8 dhSmdabtoi] applicabifiobf theéRnt {n¥ertikdn, vapor
_Specific negative electrode, positive electrode and )
barries| peparties, o€ vaupoBlatariahs Warki tested uint rlation tocarnallwthes dbased Lil
electihRuPLANESP Hal Rar 68 ifiEh o5 dne TRIAGLAdr B RRESRET®0G Sustrate
arid” Storage characteristics, as di scl osed, Tofr '

the vapaiaftrieri propesties Pofl @nt EdthinbaRt ussll Meater?d)OforOdeal 2b@Abers, a
Al . which 1s i ncorg}gr ated herein by reference. F 0071] .
thermpplastie Pplyprepylnechilys baving p shidkness 05i78¢ BHSFomglern b} anils) was
Q0 S Cha Rr.eGe Y o t .
utlizff § 55 onidh® AR BHESREE Y wh Gt Gy o bualife e barrier layer,
specificailyi avattatlized chatirpdhyerfand had arthicknest of 20.82 ntietometers (0.8 mil).
illustrated in FIG 1, a lead is fornmed in the can

[00743 t eWHeR®nel G HAI Q46H ngag*s VUl et Evingh apfrokSREIYEeHM.5 mm
and a gasket seal nenber and’internal “seal

opening in internal diameter, each containing 8-ml of 0.752 molal Lil electrolyte in a 1,3-
dioxolane (DIOX) and 1,2 dimethoxyethane (DME) solvent blend were used as the test
- vehicle for determining the resistance of the selected material to vapor transmission. The
ratio of DIOX to DME for the solvent blend was 69.5:30.5 by weight. Circular discs of

the control films (polypropylene) and experimental films (aluminum) each with diameters

25



pl ate are placed on the open end of the container. The
cell is supported at the bead while the gasket seal

woresobero4and i nternal seal plate are pushed dow@EDS2008/007939
agai nst the bead. The dianeter of the top of the

o EEPSREEARRLS o HER T AU SRR 01
discringinhtigil) alsingasthivkinkss gage(Fadezal model QOPL10)AFA pfece of such cut film

electrolyte is chéiensed into the cell through the
was thgl plaged agaipst thosepb mirfase fithe glasti Viaht £ fRsure @800d, saplcbetween

the s%g%l@ 'ﬁlmbﬂdl ViélSSeill.ns%?faE@% §n'i§lp?r{1€lﬁ1t kb'i*m)&@ g_?]%ﬁla% eééuu}r{]grgase was

rture In the interral sea ate. vice a
applied revenigl onto\the vidl esepl anrdateobdforet placing! the asachpbey éilmt he\ molded

internal seal plate and the top_.ed of the contajner
polymrgbylent eashearay ik Hladec et ﬂﬁitﬂ@ g thedaim %pdr%t%v-ﬁeah?ftusmg an 11-
mm &aHRim $64! by RAREIWhERLh HaRY CFimpRHC T'ﬁé”v&e?%ﬁ@@f the sealed glass

termnal cap and conplete the sealing of the open
vials vene micamwred after asseovidy dexoni ferripsratirs. Jaetsealed glasy vials were then

| t ot t o I f .which
placefiin ) THemORoRT QY aGEi G for Sioriges Thegyaibit 18an5h e sphygnt was
deterM@fed @Qﬂ&s@ﬁﬁ% fhleXelled 3ds FROPA ARSI ichted stordbd fihedrl €

i ncorporated herein by reference. However, th

e

007412 e TG B0 RS s Gl S B s of

5.239% gams(0.0896 wEl)rafiee 9tdags ah USAT anditheaiaiplelitlallizéd @bating layer
t he present .inventjion, vapor barriergfro erties of ___

had ampyesege wiieht ilegssofB0898 emaray (9-094 k) aitert d days at 75°C. The

-e Li | ..ol i t . .
expeifenthigs PSR bbb F LR b AaT Ot bdhe (AR £ BRicho provide
a desirkd lesel eftresisthncevta yaporteansimigsigat operti es of one

commonly used material for seal nenbers, a

h . . : . . : )

0074y TOPLPE! W ALY bPRHoS e b Yy Enddd KSR Slilled in
the artha ivanousumvdificationa sind smgrevementsenanipd madd toathb amvengon without

|.a , eci.f.jcally.a netallized coating l|ayer _.and d,.
depargiifffion Hiopint D XSHER GhRtERs 156 Se0r p1BTofB U FrTorded is to
be de¥ipicAbylifle E‘iairﬁ?ﬁﬁ{i'bﬁ&&&freéﬂtﬁbﬁint&ﬁféﬁatﬁﬂ?é‘llﬁ@eé ‘B%' law.

approximately 14.5 nmnmopening in internal dianeter,
each containing 8-m of 0.752 nolal Lil electrolyte in
a 1,3- dioxolane (DIOX) and 1,2 di net hoxyet hane (DVE)
sol vent bl end were used as the test vehicle for
determining the resistance of the selected material to
vapor transm ssion. The ratio of DIOX to DVE for the
sol vent blend was 69.5:30.5 by weight. G rcular discs
of the control filns (polypropylene) and experi nmental
films (alum num) each with dianmetersof 19.5 mm were
punched out using a die set. Their thicknesses were
neasured (0.1 m | discrimnation) using a thickness
gage (Federal nodel 20P- 10). A piece of such cut film
was then placed against the seal surface of the glass
vial. To ensure a good seal between
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(g

the sample filmand vial seal surface, a small anount
of Dow Corni ng vacuum grease was applied evenly onto
w0 b@owr@bd seal surface before placing the sanpP@&r/i/510a8/007939
A nol ded pol ypropyl ene gasket was then placed on the
' nand crinp-sealed using an 11- nmm

ﬁ%ﬁm is:qu hand (Weaton hand crinper). The
wei ghts of the sealed glass vials were neasured after
askenbl 4n gle CF@@Wﬁt%ﬁﬁ ROWMISING e seal ed gl ass vials
r o ekl EheBh ARl Sl S 004 kiRl (ol an Bhed o
deimllmoneddlbpbsadaasthmapgnbhdaoﬁﬂemloedtagieass vials at the
i ndi ca ed storage t.ine. 075] The t results
R o GRicTERY FdpRse bt s&emag@r vigidypisembly

comﬂrﬁ%@ epo'élt%%gfle&f(ﬁgs (fa@ccp%% 2t gur}en?féoﬁéctgr d@%gé’ﬁvJ@l@ctrode

t exanple netallized coating | ayer had
consistireg aspentidlygbf lithism of a0lid@@8 aloypm Q@aﬂtﬂ@4drspmﬁe)i between the

.after 9 days, a 5C The experi ne .sh

positiye a5 pREAINE Slechpdcis ol @ Hofshusq f yatatle decta . and. | ¢
Or£Qh] MemBEPYispiRed usi&fel _}ﬁﬂ eha\b@ kheoéontaﬁﬁér%han@ €oﬁt9ct with one or
vapor transm ssi on. be under st ood

moretdf GErivro ofﬁ)ﬂacqon@enqr raed |ampémn oﬁﬂnmlltchwefos R¢ah|n§clz¢ plectrode

e alt. t Fious. d|f|c and ro nts
assenfil bfin e cpiined S 3kat mEARRC RBE S LP S Blrised to the
electlohfe DRid VipoRfoft the eléctolyas asitlf nie Rbntaitlee add aPsecdhd surface not
g ghotectlon afforded is to _be determ ned by the clains

1Irec

gxpaped tetheelastiolytefthe prabmenthes comarising émnwlasnc resin body
hav1dggﬁ’n\%l¥ﬂ§?ncé§1%ﬁfe BEGPO} §10 ar@% ﬁng &t feﬁﬁq] 183 é’f % khermoplastlc

COﬂ Vi ng OSG

resin ®ody fer mﬂd&n@lvhpcﬁnfhnanmssmrthm@h the mﬂ meuﬂ)ee,rsadi apfxcedoating
. in the open enld?dof t he cont ai ner; qsé@' rally wound .
incluging 8 r mallizede APy Qi 8P oOEEARHS ielestrigelly c Brspleting matezialy or a

combissonih &?npri sing a positive electrode coated onto a
current collector, a negative el ectrode consisting

essentlally of lithiumor a lithiumalloy, aseparator

a5 e Sasneniza) B pRrosfBEls sAyd, Rt Cegiace coating

comﬂi‘ﬁ@?@ﬁe %&Qﬂﬁ@&i lafert %do%ere?rp thOfmétaRizEd nFa?érnﬁ affifinum, an
in contact wth one or nore of a portion of the

aluminunt alleps rnicked, & nicket aboy,ofoppees a edpet @lley, timrorsadini altpy, or a
t he. elﬁctéqode assenbly within the container, said seal

com 8% ng a first surface exposed to the
el ectrolyte or a vapor of the electrolyte within the

contai ner and a second surface not directly exposed to
tHe el cbhe dpgtrashemiral selhpcopsdipe to elsirpra, syheiein the seal member is

dlSpOth(F BQ’R\% 3%4 OI{tgi% Pan?cp g%( ﬁ%}{r{a{ﬂ Qe dt Fygé{%: fo?ctﬁe {%&?}(}:le)o& therem the

or e a ers on as ion o
metalllh_ed [@Bf sgrfice coating is present on the surface of the thermoplastic resin body

with exception to two annular sections located at an upper and lower inner diameter
portion of the thermoplastic resin body for preventing direct shorting between the

container and internal seal plate.

4. The electrochemical cell according to claim 2, wherein the seal member is

disposed between the container and an internal seal plate of the cell cover, wherein the
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resin body for reducing vapor transm ssion through the

seal nenber, said surface coating including a
woreaoakrd4ged | ayer or an inorganic el ectrical | yPCT/US2008/007939

insulating material, or a conmbination thereof. 2. The

lectrochem cal cell .accordi Q_ ¢l al wherein 1he
metalieF IAv8F WEReFEy oBtns REBRDRIRAE rifn o Shtengl ik h,bAE of an
inner \dhersiddieal St Blowez efld bathRthértnopldstit FesiA bedy aldUipwirdly along
_alloy, nickel, a nickel alloy, copper, a copper all oy,
an inperrportien f the, thermeplastisr resin bodyi il feominaiae @b, logatioppbélow an
o . P . ¢ o : .
uppers g bf ey e Blagfifor BGRALEG M Ol i€ malB i CdiBuctive
portionnéfer ¢onldustbadd tepphiaheofathe téleceer! cover, wherein the
netallized | ayer surface coating is present on the
surface of the thernoplastic resin body with exception
t t WO i . . .
| er ol ey AfochBhlcaP Dt pAGRIRE 5L1aR 2 DR S Blember i
dispofat bgmweeethe oantsinercand ahdntermal) séxd iplate nf tthe celboowirnwherein the

nd. [nternal seal plate. 4. The el ectrachem cal cell .
meta@_&% PRt Rresedf gn HBZPn%CB?‘_BFtﬁf siewal of %ﬁs@f’nlgﬂw resin body,
and v@lilezpiﬁsﬁfj iREIWRE Tohtity tRRE ¥ PREse®¢h 8pdrfiboPdhe AR#Ilized layer

plate of the cell cover, wherein thenetallized Iayer
adjacert ppesiting tamperiture beaffiviohtadevice amk arcobdastivextemiaahgf the cell

froma base of an in di apet er, si dewal | ,of a.lower
covere | Pl STptef RS A He PEAIIZER oy N, Plap G veafegppprature
coeffRitnt B8AEe AR the @BndctivB Cerhfi@dl BPBeaselll ¢ resin body and

termnating at a | ocati on bel ow an upper end of the
i nner dianeter sidewall so that no contact is nade

with a-gon [ i fi opducs i el .

t héfé cel eceggcg}rqc}{%?%éelg%g c’fdrl%t%ecrlnggla*’ v}:{}g r%lgatllgg c%?!ﬁn(r%@ber isa
vent b@hiilgai m 2, wherein the seal nenber is disposed

bet ween the contai ner and an internal seal plate of

the cell cover, wherein the netallized |ayer is

present l%dcﬂé}ﬁfcag&%f%cgfdéﬁ CHBin 6,%hérgﬁ e entire surface of

t hérmoplastic resin body, an erein an I nsulating
the vamn dushing ireieles tise quefaseodating. a porti on of the

netallized | ayer adjacent a positive tenperature

coefficient device and a conductive term nal of the

ce | Coﬂﬁreléﬁr&ﬁgﬁ‘lﬁﬁi céll E&Q'idiﬁg% 8Gim Al WHekimBidrf£€doating

| ayer wwth the positive tenperature coefficient device
compaises theeinorgadicc elevteicaldy msuldtingf matesalc lykr 06 .at Teast a portion of a
h elggtrochennfal cell according to claim1, wherein the
thermoplastiGIesiibodys a vent bushing. 7. The el ectrocheni cal

cell according to claim®6, wherein the entire surface

of

9. The electrochemical cell according to claim 8, wherein the inorganic

electrically insulating material is an insulating metal oxide, metalloid oxide, metal nitride,

or metalloid nitride, or a combination thereof.
10.  The electrochemical cell according to claim 9, wherein the inorganic

electrically insulating material is silicon oxide, silicon dioxide, silicon nitride, aluminum

oxide, aluminum nitride, or boron nitride, or a combination thereof.
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t he vent bushing includes the surface coating. 8. The
el ectrochem cal cell according to claiml1, wherein the
waenbazEIcoat i ng conpri ses the inorgani c el ect PCTYHE1098/007939

insulating nmaterial |ayer on at |east a portion of a
t hleir mpfl?es{aleguéc%%hﬁ]cg? %\%ﬂ'ac%md}- etoelc %rgcaﬁgpeﬁ)athecﬁ}slt surface
accordi ng arm 8, erern e I norgani

exposgdac thid eledtiofyte Mdthiimthen@ntiixiet is cvered \amh tlresui-faée Swating.
nmetal oxide, netalloid oxide, netal nitride, or
netalloid nitride, or a conbination thereof. 10 The

éff:&ﬁlch&ﬁH garat (ﬂgg 40 chid! 11 he Qnﬁrg Surface

|norgan|c e ectrlca y 1 nsul at mat eri a

of theotherhegplasticiresim bodyincheles thel sucface cnatmgde, al u m n u m
oxide, alumnumnitride, or boron nitride, or a
conbi nation thereof.11. The el ectrochem cal cell
acor difig: diectfdchbmidl cé’l’t‘ %&E&n%'&?clfahﬁ St whefdiR @ surface coating
exposed to the electrolyte wthin the ¢container 1s

is ong o moegimetailizetl Hey@sjha\ang agdotal thigkness2of ITtoe25 micrometers or one or

| ectrpochem cal e accqrdin 0. ai.m 1 erein
more faEve o ERn s Sledically SpRdhdndatsBeLafind & kual BEiGeS of 5 10 30
micrdriétbidd6Sa ddsbifiatidntereepat i ng. 13. The el ectrocheni cal
cel | accordlng to claim1l1, wherein the surface coating
IS one or nore metal lized | ayers having a t ot al
t hi,ckn f S, 0 r
o4 nor Tnficottieh@pfcat S S8R o MiaiB T chndRit o ' & more

metalligéd layehy idvaes fotdlfthickhessHF Ine 2O ABicRNSeters) ardl wherem the one or
conbi nation thereof. 14. The el ectrochem cal cell

more Jexesy af ngraapiccelestrically ingplating material ave ®totalhickness of 10 to 25
micrdBdtdls! i zed layers have a total thickness of 5 to 20
m croneters, and wherein the one or nore |ayers of
i norgani c eI ectrically insulating nmaterial have a

total thickness of 1 cronet er The .

elleetro é?@aqc hemiqa ?ae@mqrﬁl &g Jpi 1&1 mff}& themgplastic

in lJTEhERRLARI) ) ' \yphthal-
resin BROEREARPIELF SER 120y 19%‘*‘?“.“&*’8%@?# RS | SRS ol phiha
amxdq:;qiojoamlde or diuofdpotymogrobrarermbioatian thercbf nati on thereof.

16. The el ectrochem cal cell according to claim 15,

wherein the thernoplastic resin is polypropyl ene,

polgy phernd B&roeHehicde celP@écopdihP ab 3MBiMeL5 We?éln &hS thefthoplastic
et hyl enet etrafl uoroet hyl ene copol ymer. i7.

resin d$ pelypuapiylemiec polypksnlylenecutfitlen gotyphtialamide., Nmelrtiaﬁnon ¢ibylene-

ttratilo AL S SQERL T S5 an or gani ¢ sol vent.

17.  The electrochemical cell according to claim 1, wherein the electrolyte

comprises an organic solvent.

18.  The electrochemical cell according to claim 17, wherein the organic solvent

comprises at least one ether compound.
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18. The el ectrochem cal cell according to claim 17,
wherein the organic solvent conprises at |east one
werden2eenpound. 19. The el ectrochem cal cell aRCDU81008/007939

to claim17, wherein the container is a cylindrical

cofy ai

V\hfegr oi ﬁqﬁel‘é&? C eﬁl\lléea!ﬂg %J:orgzlggg Qﬁdrnlt?ig{%’ vﬁfe ém tRd] gontamer is a
cyhndnGal lcbhtdiher K%eré\nnhd: oell s eﬁﬂnﬁmmfy(&hﬁmcbﬁhexeﬂi ﬂhe positive electrode

nprising; a cylindrical, netal container having a

Conﬂgﬁé%gﬂnéﬁﬂkﬁﬁwend a sidewal | and an open end; a cel

cover disposed in the open end of the container; a

reacti on chanber defined by the container and the cell

caer, Agrihargelecirochentioativell, cvanprisinga positi ve

electrode dlsp sed on curre t col | ector n iV

ol B EVIindHcals SRR contegner MaKing A clasedehtion ghd. g %ﬁ%@%@aﬂde an open
end; bet ween t he p05|t|ve and negative el ectrodes, and a

nonaqueous, organic electrolyte; and a seal nenber

c ongall @ivegdiapeded nmrﬁpl apshiend péthercobtaiherposi t i oned

e BEAEOB GPREIORG Bt P ol TaRGanes: 5 UseEILaRvEingeid reaction

chambRP haiR€h pRsRive tfectBlé dipysid ad chiAvht@lleétor, hedatif€Electrode
surface in conmmunication with the reaction chanber

com;(nsu)g lahumutaeqepmtdrdmom betweerothmpasitize pechnegatine elestrodes, and

eaction e iii) a nmetallized surface |ayer
anor}aﬂ‘é?o orggmgn?ecéﬂy? é perneable to the el ectrolyte,

Sad dedl Umbmber lca; th?ﬁsﬁigai eherfiioptasi® Iredin rbodly pdsmlaﬁat be¥ween the
of the inner surface and the outer surface. 21. The

contaiperpad yheralkeovseraif seal mesbter prayiding slgcirisakingplgtion | between the
conta‘imra‘fldr{hé IEQH %8%11 én\ﬁehzfvusé:. v&)ﬂ%g 1nn|'3 9@1&1 \éem ofifth n%ﬁgﬁlogr\glth the

parator are a s e asse
reactiﬂneclﬁmban r(il) ah eutercatfacs aet incenhmaicatioti with tthe céaatlm chamber,

20, elnt tal]ized | a is alum an )
and (ar)Mﬁta jzg¢ |553aceﬁ§m§ at i eygenally %qrrwmeeﬂs 2 the electrolyte, said
surfa&ﬁﬁl? ?o%tég% a ﬁéﬂﬁon oF a@le&ét Q)n@ b B infdr sﬁrf& drlﬁf: b@®@r surface.

e primary el ectrochem cal

according to claim 22, wherein the seal rrerrber i's

di pose bet ween the contai ner and a |nternal

ol $ RETGEY | ey Pomial CelloRdoriipe tor fBin 26 Awherein the

positiVRl @iel:ﬂr&cfed ﬂe%)iﬁ{/e %l‘écftl%ﬁg eﬁf?latséﬁilatbls apé eas%ﬂfral@ﬁ Wwohd electrode
surface of the thernmoplastic resin body wth ‘exception

assemblyt wo annul ar sections |ocated at an upper and | ower
i nner dianeter portion of the thernoplastic resin body
for preventing direct shortingbetween the container

angh.i ntehd Pringe | elpétrdcBemidal )ceth@écdkding @ BMind| 20,Z@Herein the
| ayer is present on
metallized layer is aluminum, an aluminum alloy, nickel, a nickel alloy, copper, a copper

alloy, tin, or a tin alloy, or a combination thereof.

23.  The primary electrochemical cell according to claim 22, wherein the seal
member is disposed between the container and an internal seal plate of the cell cover, and
wherein (i) the metallized layer surface coating is present on the surface of the
thermoplastic resin body with exception to two annular sections located at an upper and

lower inner diameter portion of the thermoplastic resin body for preventing direct shorting
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the thernoplastic resin body extending froma base of
an inner dianeter sidewall of a |lower end of the
W@ b@poRpbasti c resin body and upwardly al ong aPCT/Hgzen8/007939
portion of the thernoplastic resin body and
ram i . i . . i
betwqef % B, &l et S O TP WhBKin B Rhet ey 18 present on
the thermbplastio redirc bodye eptendingrfrah aabasenefuant inrer tdtlameterasidedwvall of a
the, cell cover, or (iii erein th tallized |ayer
lower end,pb e esﬁoa!ﬁst_rcn%ém hodhaed rupwa_ﬁﬁcrngp@ LT _P°¥ﬂ°n of the
themfo@?isﬁ@ %s"i’r?'bb&y aRd 'téhrﬁﬁ&%g a4l 1043865 bBloW ah ipPEAENdISf the inner
coating layer”is present on a portion of the ]
diametet sidewalédo |thataro catjtact dntmadepwrh i conduetivgepartion of a conductive

termifil of {6\GHT eoveby O, G0 ier. e gheedlizt AieRas aisef o g inner
diamétay §lewdll Bf thehdiRivpldsie rdstbedy bl Wherdh hh %isﬁ[l_hftt]ixelg RUhteiEh layer

~and the conductive term nal of the cell. 24. )
is pregentraar g pettiontafghe mitallized layer adjaesntip Pgsitive d¢raperatrae coefficient

. wherein the surface la conprises. o [
devichagi by mgSr Ry IEina) 5 g BT Wi < BBl et pqprag of the
metalliz€d QR eWith tBS.pokitePtenmpriatuie! esdfficiene deviad a@él the conductive
according to claim24, wherein the surface |ayer
teffm@%imfrthes@gl-one or more netallized layers having a total
thi ckness of 5 to 20 mcroneters. 26. The prinmary
el ectrochem cal cell according to claim 21, wherein
t 4. t heTheo phiasiry celecticheraical leellt dveordimgd ast ¢laim €Xi, nwherein the
body is polyol efin, polypheny]ene sulfide )
surfagolayefRampTiss 9BC op mwsmﬁgﬁ%i layers haying otoathickagss of 1 to 25
Inmnﬁﬁﬁpgnation thereof. 27. The primary el ectrochem ca
ce according to claim 26, wherein the thernoplastic
resin is polypropyl ene, polyphenylene sulfide,

pql yphthal ani de, | on: 6, 6,, or . . .

ety o, Beery f&“%@ﬁh%@ﬁb celpicotting togclaify 4, wherein the
surfad¥ 1aJ&Y Sonfprdet bAE be Mdra mdaflizePagers Habbhgt Ptofd] 3hidkrs of 5 to 20

_ Wwhefein the nonaqueous, organic el ectrolyte includes

micragpetessher conpound, and wherein the ether conpound is

one or nore of 1,2-di nmet hoxyet hane,

1, 2-di et hoxyet hane, di (et hoxyet hyl)ether, triglyme,

t etgr agl P priiaey haléct@ichermicall .c8H dace¥flid @0 claim 21, wherein the

tetra-hydrofuran, 2-nethyl tetrahydrofuran and
thermpplastie y¢sip ob she, thermpplastic resm bodyeis molyalefjn, polyphenylene sulfide,

. .cal, cel | ' E M ein
po P BSLARR s ASRTHR 3 ShBRGR R = 1
wherein the positive el ectrode conprises iron
di sul fide. ) . . .
27. e primary electrochemical cell according to claim 26, wherein the

thermoplastic resin is polypropylene, polyphenylene sulfide, polyphthalamide, Nylon-6,6,
or ethylene-tetrafluoroethylene copolymer.

28.  The primary electrochemical cell according to claim 26, wherein the

nonaqueous, organic electrolyte includes an ether compound, and wherein the ether

compound is one or more of 1,2-dimethoxyethane, 1,2-diethoxyethane, di(methoxyethyl)
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30. The primary el ectrochem cal cell according to
cl aim 20, wherein the cell cover further includes a

W 2000/02048hi ng, wherein the vent bushing i ncl udeGI/as2008/007939
surface coating of a netallized |ayer. 31. An

ether (BERS EFREOeC Shilin WA 5 280! WL ANBRARY, 2-methy

tetralfyidebfuminC@l 13- ﬁ@&?f-%ﬂixﬁﬂﬂﬁﬁ’ﬁbden t he open end of the
container; a positive electrode; a negative el ectrode

conprl sing lithium a separator di sposed bet ween t he

05y, t v Elq Qﬁg@ﬁ:&ﬁl&h%hﬁ&tl Rl SRcordi a?lkﬁ%) lig wherem the cell
electro FI'sing an organi c solven
has ®bpcallyi waxllrldyelleasadeaissagblseahd elidrein the goeisiod dbmtwde rromprises
) .he container and a portion of the cell cover and
iron GigifiAe.si ng a thernopl astic resin body, said seal

nmenber having a surface coating conprising an

i norgani c, nonconductive material. 32. The

eI 311:t r oElee primaty elebﬂrodmnmadiicatj dgcoording tm daim RAemdierein the cell

surface coatin esen gas e of
coverfUHFE 15HogT & VR BB RoRPEe e el TsbB e Rt s coaing

of a BftaRize¢Idyet.yte in the container, and (ii) a portion of
t he thernopl astic resin body directly or indirectly

exposed to an anbi ent envi ronment outside the cell.
\?\ﬁs The, el gcfrr%}ehemlca according-to claim 32,
Hr e AR RECTAGIEGUA! &© ’o‘i?ggmﬁ&grive material is a
&4 MetaP SorifinerthaViigod t1obell otiofeend atRiedalltintlfan @en efid;a
nmetalloid nitride, or a conbination thereof.34. The
el aeslk evmrdispesed ithe opse srdiphthercont@ingiim 33, wherein
the ésrk e%qggu% Qonconduct ive material is silicon oxide,
PEON i oxi 8 silicon nitride, alum num oxide,

alwﬁeg@ﬁm allettmdée;onq)"nsmyldlmumt ride, or a conbination

thereof. 35. The el ectrochem cal cell, according to

cl aseparator dignopesd betwaen themositive and pegative glecadesst i ¢

r Wi vered with
ﬁazﬁ‘ihd‘ p %%:{lg%iéeggté [ ngé%mﬁgﬁq%g{crsg?ﬁgfnaggl cel |

acaokelictryallp inhdating3Sealvinembeen dldpesmlbetveeesuﬁibaocmtmher and a

the_thernppl asti ¢ resin.body.incluydes the.s
portiGR) 3f i CE1B 30V AT &, ERIORLETF 1508 JRm g geal member

havirfg £duiTadd coMhp' Bhiprisite dnrlﬁ&%ﬁﬂiccn&féﬂﬁme hat&idrat eri al

conprises oné or noré€ |ayers having a total thickness
of 5to 30 mcroneters.

32.  The electrochemical cell according to claim 31, wherein the surface coating
is present on at least one of (i) a portion of the thermoplastic resin body exposed to an
electrolyte in the container, and (ii) a portion of the thermoplastic resin body directly or

indirectly exposed to an ambient environment outside the cell.
33.  The electrochemical cell according to claim 32, wherein the inorganic non-

conductive material is a metal oxide, a metalloid oxide, a metal nitride, or a metalloid

nitride, or a combination thereof.
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38. The el ectrochem cal cell according to claim 37,

wherei n the inorgani c nonconductive material conprises
wWor@/02040Dr e | ayers having a total thickness oPCT/0S1008/007939

25 mcroneters. 39 The el ectrochemn cal cell according

t qqcl ai [ : | G2 Q64D : :
R ropl St REERICA (IPaccBRUAPR, el 33, ShirBinithe iflEganic non
condwative i materiglo isy piltictm | cxided esiliqonl giamidee silicbn anitrjslel \abeninumr oxide,

a conbipation thereof. 40. .The, el ectrochem cal cel
alumigumpiffids, of Borep gitfdeer a gombinationteredfe nopl astic resin

i s polypropyl ene, polyphenylene sulfide,

pol ypht hal am de, Nyl on-6, 6, or

et3Py| enbhieetlectfdchemimal bell ecaording 46 glam 334 wheiRime the portion of the

I . hem cal ] [ . | ai wh i .
ey BB ARl T o S PPl AR BB e
cell is a primary cell having a spirally wound

el ectrode assenbly, and wherein the positive el ectrode
cc¥fer i sk ¢legrpchpmigal celd according to claim 35, wherein the entire surface

of the thermoplastic resin body includes the surface coating.

37.  The electrochemical cell according to claim 31, wherein the inorganic non-
conductive material comprises one or more layers having a total thickness of 5 to 30

micrometers.

38.  The electrochemical cell according to claim 37, wherein the inorganic non-
conductive material comprises one or more layers having a total thickness of 10 to 25

micrometers.

39 The electrochemical cell according to claim 31, wherein the thermoplastic
resin of the thermoplastic resin body is polyolefin, polyphenylene sulfide,

polyphthalamide, polyamide, fluoropolymer, or a combination thereof.

40.  The electrochemical cell according to claim 39, wherein the thermoplastic
resin is polypropylene, polyphenylene sulfide, polyphthalamide, Nylon-6,6, or ethylene-
tetrafluoroethylene copolymer.

41.  The electrochemical cell according to claim 31, wherein the container is a

cylindrical container, wherein the cell is a primary cell having a spirally wound electrode

assembly, and wherein the positive electrode comprises iron disulfide.
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