2065959 | MPROVED SEALED ELECTROCHEM CAL CELLS The invention relates to the
sealing of electrochem cal cells and specifically to the 5 seal i ng of the
interface between the container and cover of the cell using a gasket, a .
tEin~fiJn1of a thernoplastic polyner and a | ayer of a pol yam de, an epoxy
résin, asphalt or a cured epoxy-potyam de resin. 10 The ability
of alkaline electrolytes to wet a netah surface is one of the nguy@;;gqsgb :
of | eakage in alkaline galvanic cells. The alkaline electrolyt .
wetting the surface of the netal, can actually -"creep” through a seal ed e
metal interface. For this 15  reason, -el.aborate. precauti ons have been nmade
to prevent thgMeRevEDOISHAM ED RE@TReCHEMICALl CELQs contacting the
interface between a seal and certain netal parts of a seal, such as the
nmetal container and t Mhercirmlercoiien oélhbescelol thEymeliregld f systens 20
where this problemis encountered include silver oxide zinc cells,

ni ckel - dadm uenleeltirocheimi aebatatlgedndebpecdifd calldyl ite thenganese di oxi de
cells. Inthe prior art it has been a conventional practice to incorporate
i nsul ati ng gaskeildnigetofsdihe hienterfacenbatween23he mahtminer sands to

provide a seal for the cell. Generally, the gasket nust be made of a
mat eri'al” i nergover of the cell using a gasket, a thin film

. of a thermoplastic polymer and a layer of a polyamide,

an epoxy résin, asphalt or a cured epoxy-polyamide . ;
resin. o - _ |
10 ' " The ability of alkaline electrolytes to wet

a. metal surfacé is one of_ the major causes of leakage
in alkaLing galvanic cells. The alkaline electrolyte,
by.wgtting the gurface of the metal, can actually
:"c;éep" through a sealed_metal'intérfaée. For this
15 reason, elabqrate-precautions haﬁe begp made to
_ prevenf fhe electrolyte in an alkaline-cell from
contacting the interface between a seal and certain
metal parts of a seal, such as the metal container
and the metal cover of the cell. Typical cell systems
20 ’;here this'problem is encountered include silver
oxide zinc cells, nickei-dadmium cells, air depolarized
cells and alkaline_manéanese dioxide cells. 1In the
prior art if_has'been a conventionalfpractice to
incorporate insulating gaskets between the cell container

25 and cover so as to provide a seal for the cell.

Generally, the gasket must be made of a material inert



2 'to. the eIectronte contalned in the cell and the cell environnent. In ACEB
addltJon if had to be sufficiently flexible and resistant to cold flom/ ;
under ‘pressure sof the seal and maintain these characterlstlcsuso as to. 5o~
ensure a proper seal during long periods of storage.. Material, such as '

nyl on, pol ypropyl ene, ethylene- tetra.fllxwoethylene copolyner (TefzeI) and
hiigh density pol yethyl ene have been found to-be suitable as gasket

nagerials for nb8t thpprilestiredyte craftadredoinjthe q?hdeaNﬁrkheHGﬁéder

due to the propensity of alkaline electrolytes, such as aqueous potaSS|um

hydr oxi de and s8BV&RPAPENSxi ddnsAdstitorRns tit viBRd nkR JPesaKf fdedentdy use of

Kk h h | et el | ved.t he | eak bl
i or tanat ol y. - EABEEP3Ry POY abeugd ot e%p%ipfi«‘e’véégmeripgégﬁﬁﬁ‘et or
sol ution er”‘tQF cell ,but can.al.sq c orrg tve Fpog it at tE
cover- cont ai ner 't 8PRAc& thﬁﬁﬂﬁéﬂﬂfﬁf%ﬁ?é% $1eEé? § aBBeﬁFa 8e but
eould al so causg gﬁgggg L o rtgp evj J‘ o&glof' t %
addition, if”l eakage occ e ce |ng ranspor 98- stored
at a retailer’ SME%E??%F“%@M tsh%m? %iy&#&&ﬁéné’””@ﬁh?i@hbe |

resultlng in a tota
: tetra-fluoroethylene copolymer (Tefzel) and high

-;a ' l' . density polyethylene have been found to be suitable
- as gasket materials.fof most applications._ "Tefzel™ .
| 10 is a Trade Mark.i | H . |
However, due to the propen51ty of alkallne
_electrolytes, such as aqueous pota551um hydrox1de and
sodlum hydrox1de solutlons, to wet metal surfaces, the -
'use of gaskets, such as nylon, have not completely .
15 solved the leakage problem; Unfortunately, electrolyte
-leakage not only depletes the electrolyte solutlon '
from the cell but can also cause a corr051ve dep031t
at the cover-contalner 1nterface,that not only affects
:the cell's appearance but:could also cause-damage'to'
20 the device in which the cell is used. In addition,
_l if leakage occurs whlle_the celleis being.transported
and stored at a retailer's establiehment,.then the
- ¢311'becomes_unnacketable,_resulting in aytotal
= _ | loss. | |
- 25 . _ U S. Patent No. 3, 922 178 discloses a seallng

‘means for alkallne batter1es whlch comprlses the use



! U S Patent No. 3,922,178 di scl oses a seal i ng neans for

line batteries which conprises the use 3. of a polyani de, . ,
cifically a fatty polyanide, as a.seal or protective coatlng to preyvent
al kal'ine electrolyte fromwetting surfaces within the cell. * ., us
Patent No. 3,713,896 discloses an 5 ', insulating seal for: al kaline cells"

- which consists of a Iayer Ff cur.ed ep3Xy pglyani?el{esin | ocat ed andIt sxf‘V
" d an a - cover =
b et ot E%e&fg%*ﬁ%@%h'véa??” TeRT"Y G hebiemiter 88ham cal corr
W th an inprgued &o m§g€{:wg ng intgo t%r g)\i,eeq}eneé ec# %{te | eakage from

the cell. It 1s.anot ] ec he “pres I nven e provide an

~alkaline bald R S6PY 4 OF rificuBttifg Lurfa Y SIaren ond Nge gont al ner and’

- cover-of the cell which conprises a“nonconductive gasket, nfilmof a -

thermopl astit pol ynay, #ndpatba¥enaQf 38 709,98 dfis &b PO dn resin, asphalt,
‘or a cured epoxy pol yam de resin conpressed bet ween t |nterface of the

cont ai 1ser ansumdm@ess@yeroef alka1gele! celllld %urﬁm{ h@tﬂnQPsEEto?f the
present invention .

a layer of cured epoxy-polyamide resin located and

compressed between a metalllc contalner and a metalllc

'y

cover. |
B | It is an obJect of the present 1nvent10n to
lD proulde an electrochem1ca1 cell w1th an 1mproved
seallng means to prevent electrolyte_leakage from the
..ce_ll.'-' 3 ) o o _
It is another object oF-thexpresent invention
to prov1de an alkaline battery seal for use at the
15 o 1nterface oF the contalner and cover of the cell
_whlch comprlses a nonconductlve gasket a-thln fllm.
of a thermoplastlc polymer and a layer of a polyamide, .-
an epoxy resin, asphalt, or a cured epoxy polyamlde
res1n compressed between the interface of the contalner
20 '.and the cover of the cell. |
| It is another obJect of  the present 1nventlon
to prov1de a seal for electrochemlcal cells which
comprlses a nonconductlve gasket, such as ‘nylon, a
thin film oF a thermoplastic polymer and a layer of
25 . a polyamlde, such as s fatty. polyamlde, dlsposed
| -and squeezed between the 1nterface of the cover and

container of the cell.



-, to prOV|de a seal for electrochen1cal ceIIs whi ch conprlses- a
'nonconductlve gasket, such as nylon, a thin filmof a thernoplastic polyne
anda | ayer of 25 a pol yam-de, such as a fatty pol yam de, di sposed and-
squeezed between the interface of the cover and container of ‘the cel

4. The foregoing and .additional ‘objectsgw |l become nmore fully. apparent
“Weth the foll owi ng description. The invention relates to a seal ed el ectro-
S\Nibhen1cal cel | conpnﬁhaufqraguinwlan@aaédlhipnah abodc¢mnunﬂlaj and an
electrolyte housed in a container sealed at its open end by a closure mhlch
conprises a covbecoaenowwrsorfduchy \apppsket whthathayéeldpwingol yani de, -

epoxy resin, asphalt, o[ a 10 cured epoxy-polyam de resin, said gasket
and said Iayer GP§§G I conpressed . betmeen the.interface of the cover
and the container, the inprovenment being., a thin film of a thernnplastlc
pol ymer havi ng the formihe %Eyq%ﬁ#ﬂ"vﬁﬁﬁ%ﬁﬂsxtﬁnﬂ ?eéﬁé dHedectromd n i s

t t’hap 500
gfea er-_ ag gemlcal cell compr191ng a cathodlc mater1a1 an’

- ‘anodic material and an electrolyte_housed_ln a
container sealed at its open end by a closure which
cdmbrises a_cover,.a noa-conductivé gaskgt and a
_}ayer of 'a polyamide, an epoxy resin,. asphalt,-or a .

10 cured. epoxy- polyamlde resin, said gasket and sa1d
layer disposed and compressed between the 1nterface
of the cover and the contalner,:the 1mprovement belngf
a thin film ofja thermoplastic polymer having_the

formula:

15 | ','.(—_:az N —cx, - ;u

wherein x and y are H or Cl and n is Qreater than 5000,

disposed between the gaéket and.thé layér'ihterfabe
’;hereby forming a fluid tight seal between the cover

and container of the cell.

L]



'} sold as a p

.. df sposed between the gasket and the | ayer interface thereby formng a fluid
} ght seal between the cover and container of the cell. 5. . Exanpl es sof

_ ropl asti cpol ymers falling within the above formul a inci ude parylene -
which is poly (chloro-p-xylylene), Sd parylene N, which is poly .
(p-xylylene). 5 . For ease o reference t he' thernDpIastrc

- polyners havi ng t he @bove fter er ed to as . -#z“>:
"paryl ene" or " paryl%ﬁ%‘gpl;%hﬁgr@"%%%?r egrnses'e;f%%'ﬂ as poly-~ M-l &

monocht or o- ot o anfe 20ope! ﬁogrsrgoaﬂcau@é' ér,faq{}ae 0, wilgnpigerred. -

"~ The Iatter parylene er- tenperature- greater

cheni cal ga&g% &m'ﬁdﬂ?ﬁmmt'%d aaré)mre'r@ Phiohogyced and

| nst ea e parylene proceéss ‘15 starts wth a diner
~rather than#% figgné . commerci al . equi pnment, polynerrzes it.on the
surface of an object 0-achieve thi's the dimer nust first go through a

t wo- steg heati ng prqa@ﬁseasghefsebreréh&er madxungyddﬁnggmfhreactrve vapor
of the nononer and 20 tHhen, when passed over roomtenperature objects,
the .. polyhers hev;ng_the_above formulavw;ll hereinafter be
referred'to,es.ﬂparylene“ or "paryiehee".'
-Chloro-Subetituted parylenes,'such es_poly-
'mbnochloroﬁp-xylylene and'polyedichiero—p—xylylene,

10 are preferred; . The latter parylene has a higher
_temperatqre-of—use renge and greater'chemieal 
resisrance,: " ) .

Unlike most plastics,:peryiene is_not preduced
and sold as a-pelymer. Inetead,ethe parylene erbcess'
15 starts with a dimer rathér than a pdlymer end,'in
| commercial . equ1pment, polymerlzes it o; the surface
of an obJect. To achleve this the dimer must flrst
. go threugm_e two-step heatlng.process. The solid dlmerr.
is,coﬁVerted to a reacrive.vaper of the monomerramd
20 ffﬁen,:when_passed over ruem tempereture_ebjecte, the
vapor will c%?ense as a polymeric coating.,.Union |
_Carb1de Corporatlon publlcatlon tltled “Parylene
fEnv1ronmentally Compatlble Conformal Coatings", _
copyrighted 1971, 1974, 1976 and 1979, dlcloses.ml o e -

25 additional 1nFormat10n and equ1pment that can be employed

to coat the surface of obJect with a parylene film.

e



*. 'vapor wi ]l codense as a polyneric coating. Union Carbide Corporation -
publj-eatiion-titled "Paryl ene Environnmentally Conpatible Conformal - - . l
Coatings." copyrighted 1971, 1974, 1976 and 1979, dicloses 25 additional-~

i nformation-:and equi prent that can be enployed to coat the surface of .
object with a parylene film 6. It isTknown that paryl enes are produced

by~ viapor - phase deposition in a variety. of forns. [err] .effecting’ .~

pokyiteri zati on Ih as kooeoushststpany lznes cawe carnodecedt bynedpor phase
particulated form It can also be 5 deposited on a cold condenser, then-
stri pped of f asdapbsééibhlmm(ﬂ'W&riﬂﬂvin;2ﬁﬁkm$tedB ebfeptingr face of an

obj ect as a continuous adhering coating in thicknesses ranging from0.2 -
mcrons to 3 niPelymeaigatilion det rads)aditeqtn Sy Thempr pas¥densr cgrodeci ng 10
paryl ene and the Qrgcess.for vapor, depositing. it on substrates are - .

di scl osed in U. 8btpapes: dm mpartigulated fopm. 3 Ehacanzadae Bes00, 216.

The disclosyres in th%se_U.S; Patents apd . the apove-r ferreg-tg publication
are incor po? at edeRBBAEF P & gondenser, then sipipppd,gffa@Sdes that -

ar i'table f in.this inventi. the -ppl ami.d ned
Condensation prBGlEre 51l Pamides A e eR sEErE GRF R, tBbt ratace

of ‘an bbject,as'a qontinuous édhEEing coating in
:thicknéssgs ranging'from 0.2 miérbns to 3 mils (0.076
,millimetres) or mbfe. The,process fof ﬁroducing B
10 baryléné and the proeess fof’vépﬁr-depositihg:it on
substrates are disclosed in u.s. Patents'3,228,728,
3,342,754, 3,503,903 and 3,600,216. The disclosures
in'theée U.S;.Patents.ahd the above—reférréd;to | |
publicatioﬁ'are incorpﬁfétéd herein'by:referénce.' - . -,ﬂ
15 . Typical'polyamides:that are suitable for use
in tﬁis'ihhention gre'the pdli@ides'formed_aé'condéﬁsatioﬁ
products of polyamides and -the dibasic acids obtained
" when certain unsaturated fatty%hcids:are"dimefiied;
_ The ﬁ:efefred pdlyamideé~aré-fatty-polyaﬁides
20 .yhich are described on-baées 597 £0H615 in Volume ld”
of "Encyclopedia of Pdlymer'Séience and Technology",
.Ihtérééience Publishers (John'Wiley & Sons, Inc.),
| " "New York; Briefly, fatty polyamides are produced-by
réacting.a polybésié acid with'a_pbljfunctiohal amine.
_25r- Géneféliy the polybasic acids are principaily-dibasic
acids formed by the-dimeri;ation of, For'inStance3 a



mhen certai

n unsaturated fatty acids are drnerrzed The preferred

_po1 des are fatty polyam des 20 whi ch are described on-pages 597 .to

“61 Vol ume 10 of "Encycl opedia of Pol yner Science-and Technology", .-

" Int ci ence Publishers (John WI ey Sons, Inc.), New York. Briefly;-
fatty polyam des are produced by reac ing a pol ybasic acid with a™;

- pol yf ti ' al | e b d nci ally
S?bésfé“’a'ci’ﬁém§ﬂ“n§§twarﬁf‘é’“ % Aai 0k %S'Saéf'anieil% P e
- t f att, d f t ur at veget a e

i sen P hR 8B 1okt el V'remr%"*a? nE Ao B RER S50 Wit fared i ne,

propyl enedi a

and/or the
""Ver sal on"

Qﬁingnguf:lﬂe aéeng"rha'lﬁﬁt‘%l Eprﬂ[é(gm gfﬁﬂﬁigng g'am%& e commer - 5

cially from exanple

ea o ﬁnesota

F@HEG hgb&R at'? ot yini 9999939a9513¥ T§AE mer-
Giie

I S rade fratt’y pol yam des npl oyed in. any

. physrcalsshageagiycppghgum@f(ykgﬂyﬁerE%éﬁgggprnaigsloIﬁefor the particular

protective application ta be perf or ned For exanpl e

~can be appl

fatty pol yani de
i #finAgapoteal,i mn@.\é%ttérearwé RCEné onbﬁkenor:eebeea%otrhe fatty

pol yam de can be enployed as a sea

10

15

20 -

25 -

- under the ttadename of ﬁVERSALON",_ "Yersalon" is a

Trade Mark. The fatty'polyamides .can be employed in

any phy31cal shape or cnnflguratlon that is approprlate

_for the particular. protectlve application to be

performed. For example, the fatty polyamlde ‘can be

.applled as a coatlng over the surface to be protected _;

or the fatty polyamlde can  be employed as a seal

or other conflguratlon. U.S. Patent 3,922,178

.discloses the use of fattx.polyamides_and the dieclosure

.-s0 made is. incorporated herein by reference.

~ - The use of cured epoxy ppljamide resinshis
disclosed in U.S. Patent 3,713,896 and such disclosure

is ineprporated herein by reference. Speciéicaily the

“mixtures of epoxy and pqlYamide suitable for use in

this invention could ranée From 5 3/4 parts by weight

of -polyamide to l part of epoxy to 1 part polyamlde to

3 parts epoxy.-

In order to improve the ability of the seal to
-cqntain caust;e electrolytes, such as an aqueous

-potassium hydroxide solution, it is necessary to fill




B

or-other configuration. U S. Patent 3,922,178 15 . discloses the use of - __ ..
fatty. pol yani des and the disclosure : so made is incorporated herein by
reference. The.use of cured epoxy polyanide resins is disclosed in U S._.(:pf
Pat ent 3,713,896 and such disclosure is incorporated herein by reference.:
Specifically the 200 mixtures of epoxy 8nd pol yani de suitabl e for use in
thi's invention could range from5 3/4 parts by weight of polyamde to'1
papiz’of epoxy tbhe PAFropsRgksi @ MdcFqraugh eptrdaces of dkhet govaErove the
ability of the seal.to 25 = contain caustic electrolytes, such as an -
aqueous pot assi BRfh§BPogPAE2dHES: itheraRy i&lipinaling Ry PaEhS FQT the

1 C k l.CT. h- f f th th i t h b
ol i i naving anys bAEREoLgEecieakanty o HodaRBoen (Ohaer tEantRBECEDEd 1 hat
‘he dard . k h | whi ch hi ghl v,'5 g d
botveea ¢ e et BFURE: hePea A oketer SURK §5 1Y P11 gft i 87 aRORAY ¢ hus

enable 10, @NTOLENEXREhLY bUckBBSHHASR AL WIS IR ALy ok BIJLLI Olre 1

t he ‘use of- yam epoxy Tesins, a or cure
ﬁgiygghgfzieﬁg:f??f?VeF?B&diﬁa@%&%@l%@anémﬁhdé 4525&%*936905P9&mit does
' -  exactly to the surface ofithe'meté£. 'In aﬂdifion,
. ' ‘ ~ with the use of fatty polyémides, epoxy rééins; asphalt,
or cured-epoxy polyamides, an'improvemenf is noted .
10 -bUt.it'is.believed that it does ndt.completely'fill
'_all of the microcracks of*ﬁassages between the
interface of the cover'aﬁd the_container.: It has been
fﬁﬁnd, however, that én intermediate layé¥*bf parylene
' disposed between the gasket andathe §o1yamide, epoxy
- 15 résin,'asphait or cured-epnxy.polyamide'resin'lafér*u”
wiil_sUbstantially fill the microcpacks-ét the interface
of the cover and the container, and therefore,.p:ovidé
an effeé£ive seal-ggainét eiectrolyte leékage; *Thicknéss
of the paf&lene film cah'vary and preferébly!ﬁan'be from
20 _*EZDOOI-to-O.DUIS inch (0;0025 to 0:.038 millimetres),
and more preferably-be"rfoﬁ 0.0003 to 0.001 inch (0.0076

o ' "to 0.025 millimeters). Parylene films of 0.0015 inch

.

(0.038 milliméfres) or mare are subject-td Being_torn
. - when assembled into the cell and thereby provide a
25 ~path for e1ebtroly£e Iéakége from the cell. Preferably,

‘the pafylene Film is deposited on the gasket by vapor




' iof-the.n1crocracks or passages between the'inteffaqe of " t'he coVehgaHd_,
jeontainer. It has been found, however, that an internediate |ayer of
| ene di sposed between the gasket and the pol yam de, epoxy 15 .rési.n,.
‘asphalt or cured-epoxy polyamde resin layer will substantially fill-the
m crocracks. at the interface of the coVer and the container:; and i’
“therefore, prpvide an ef.fectiv e Oa l ectr ol L edka : o
Thi ckness ofP ﬂ%gp8§9P§ﬁ§§$¥\ﬁﬁ%ﬁﬁgéﬁigéiﬁ%$%§e$§?§@F¥E§§ﬁ%§§ %ﬁBnIZO NS
0.0001 to 0. 5,0 025 to 0.038 miIlimetres), and nore preferably be
fron10.0003 PQAOPOSE?VggH%(O.OOYG to 0.025 mlltmeters). Parylene filns of
0:0015 inch (0.038 rirkel BReiebedl IS fiEnEUBECER 16O iRGREI N When
assenbl-ed into the cell and thereby provide a 25 pathfor electrolyte.
| eakage fronyb@eacebmpriBeelisddVingd hel dahyé epnbibiing @dep@sited on the
.-gasket by vapor 9. phase deposition and simultaneous pol ymerization of .
the p- xy$yl gpgonThasRetf davdthe Badigentpheéel Bepositedt par yi@Hgl conprise
~.a sealing closure consisting of a 5 nylon gasket having a vapor
phase- deposi f elimpasykctnasf ipolymitdt ko pot yrepbgheneq- pnxwl Hhettkndds a
t hi ckness range of about 0.001 inch (0.025 mllinetres) or |ess
: . range of about 0.001 inch (0.025 millimetres) or less

-over which is déposifed a coating of fattj polyamide”
-applied from a-solution of about 50 grémé of Fatty'

- 10 .pdlyaﬁide_pgr liter of a'éolveht, such as trichléio—
ethylene. The séal.so déscribed is compressed between
the interface of the cover and the cpnt#iner of various
size cells in a thventionai'manner pfoducing an_
excellént liquid fight seal_fﬁr”the cells. .It_is 

15 belieued'that the paraﬂqene enables théiseﬁlant-tu
conform better to the micro-structure of the.interface
of tﬁe cdn%ainer and cover and,_thefefore, :esults
in a hijnly gffeétive_sealént_being forcgd into'the
micro-structure thereby -preventing paths for electrolyté

.20.-Ieakége; | |

- EXAMPLE |
Three 1ots of fifty cells were prodUcéd,;each .
eﬁploying a,ziﬁc anode, an'electroiytg-of an,aqueous.
" NaOH. or FUH solu£ion, a'monQValent silver'oxide_ 
25 . containing cathode and a dual separator_consisting of

- a cellulosié-barrier Filh-and.an electrolyte-absorbeht



over MhLCh is deposited a coatlng of fatty pol yani de applied fron1a C
squL{on of-"about 50 grans.of fatty 10 -polyanide per liter of a solvent,

such as trichloro- ethylene. The seal so described is conpressed betmeen;
the“interface of the cover and the -contajner of various sizeicells in a
conventlonal nanner produci ng an. exce#ﬂbnt liquid tight seal for t he

cells, It~ bel i,eved tg % %he par e enabl e the se t to conform
bt feT to the _¥Sr <HiERPEPE BF Pﬁ@" 2% RYntd 8 and cover

‘and, therefore, e tlve sea nt bei n rced gqto:the

m cro- structurec?ﬁégg%§tﬁrgv§ﬁt 5%8 I%gﬂﬁﬂ r%l@fﬁe g £F33k5§
EXAMPLE Three |ip) ?Lgé lehY che et Vel e&ﬁP%Hﬁgﬂ @dgﬁPi9¥'99v§rz'”°

anode, an electro an aqueous a nmonoval ent _
sil-ver oxide 2 n a n gﬁﬁg S a -
cellulosic barrsYgé) % %?nhg% Eatﬁhglgggt%r gﬁl%te absor bent ,P;Erégéléfjabg?ﬂ ?is-‘posed
bet ween t hes anogige 2Rt b hE 6Bt B?thqu‘m?@l‘i"g& VB EheSSEPOr & £81YAL bRUS

size button cell housings which were sealed wth.a conductive cover via a
seal i ng closw%wéusposﬂslapadcaneeeaee@ RaldMAe of a nylon gasket

N ' coated w1th a fatty polyamlde whlch was applled by a
'g- .'s :salvent mixture of 50 grams of a fatty polyamide to
| 1 liter of the solvent trlchloroethylene. The fatty
101 rpquamide_employed was Swift's 610 ebtained troh the
. Swift Chemical Company. |
Thqueealing_means_for'CellfLot No. 2 consisted
of a ﬁylbn gasket haVing:elsilane layer dver.which a
film of polymonochloro p- xylylene was deposited. jThe _
15 .polymonochloro -p- xylylene was applled by heating the
dimer, para- xylylene,mto a reactlon.vapqr pressure ‘of
the monomer stage and then polymerizing and coating
=the gaskets in a one—step process.. Thls dep081ted
a parylene fllm of ‘about 0.001. inch (0 025 m1111metres)
20 th1ck onutheugasket. The parylene dimer was.obtalned
commercially from Union Carbide Corporatlon under the
"ﬁtradename "Parylene cv.
| Cell Lot No. 3 employed a seallng closure
® - . eon51st1ng of a nylon gasket hav;ng deposited thereon

25° a silane layer over which a parylene film 0.001 inch-

(0.025 millimeters) thick was deposited as described




-

- the interface of the housing and the cover. Cell Lot No. 1 employed a -
{ 'sedling closure of a nylon gasket coated with.a fatty pol yam de whi'ch was .
' lied by a solvent mxture of 50 grans of a fatty polyamde to 1 liter .of -
e solvent trichloroethylene. The fatty 10. -polyam de enployed was
Swift's 610 obtained fromthe Swift Ihenical Conpany. The sealing means
for Cell Lot No. 2.consisted of a nylon gasket having a silane |ayer over .
whi ch a fil miaf cpaljumertdan aritlp-Ce/lY|lemk Mas Bepasi toeén altfatisy o \ﬁ?é
pol ynonochl or o- p- xyl yl ene was applied by heating the diner, . - ¥
" par a- xyl yl enppilyasider exatiiotg wepodepeeitedecoof tope ofokdveepattyalgmnand t hen
pol ynmerizing and coating the gaskets i'n a one-step process. This deposited
a paryl ene fFiimofsaldesic o dmoteniuoebian| wikbt Fed)l 2@t Navi ck. on the
-~ gasket. The_paryl ene dinmer was obtai ned comrercially from Union Carbide -
"Cor por ati on Eagbr of h& her £eddreir magh ehet avascihen gtoged Fampl oyed a
- -sealing closure consisting of a nylon gasket having deposited thereon 25

a silane5| ayqf B9BEtNfhiath 7o SatRRr 2ty Re R0d1thEBheee 02 Hhe i et ers)
thick was de OiatEd as desqriQfﬁgj in ¢ néunc LOE mﬁthgﬁﬁ | Lot No. 2 and
then a fatt§®*FoMf&ni®d&e it ve&® dtho PYQ ©811286p 85/ He paryl ene .

;salting-appeared'at;the interface of the sealing means

ahd the édntainer,'and/or the interface of the cover .
iénd thé éealiﬁg ﬁeans. ﬁn visual 6bservation it was
-10.'ﬁn§£e& wﬁefher ﬁhere'was light saltiﬁg (L) as observed -
under 20X magnification, redidm'salting'(M).as
observed undér:}x magnificafion, or hgévy salting
(HT'aéVobserved without mégnification at the positive
(interface 6f-the sealing means and the cover) and - -
15  the négétive (interface of the container and the éealing
: means)-tgrminals; By salting is meant‘a whitish |
feéidue as existing at thé.seal area of thé cells. 'In:
'addition,.any liquid aphearing-at eithep the positi@g
ﬁr negatiﬁe terminal area was_qoted. The observationé
20 .'56 made are pfesented in the Table and_clearly shoﬁ.
.'thét'thg“sealing meahs in accordance with this invention
produces a'marked improvement in pfoViding a iiquid

tight seal for alkaline cells.



filmas described in conjunction with Cell Lot No. 1. Each of the cel I'-'s.-_.i'n_. '
.each’ ot was then stored for 5 12 nonths at roomtenperature and then- (2%/
edch of the cells was examned to see if _any |eakage and/ or saltl ng o

‘appeared at the interface of the seali nézr'reans and the cont ai ner, and& or
. the interface gf, the cover gnd the sedling nmeanp. _On vi supl observatbon it
: . % - .
was,10  noted|Btel#er therk ¥s light] &iting [L)Sas obsefvedoynder 20X
. i co.
w&gnlflcatlon B Om sal tihgTM as dbsSérved u der 3X magpi EI-€& ion, .or
heavy salting §H) ks observgd w t hout Jmagnificajion at.the pgsgt;_-lge 1
(interface. of 1bea seal i ng ans and the cover) fnd 15 the seoH ive © -
(i nterface of §Recfontainerfand the sdaling neafs.) ternin | 8.§Bysal ting
i s meant a_V\kﬁ‘i_g§§ resi'due @sgxisting af the seal ,area of [t@sgggtds.. In
addi tion, anyclg?_g-_ appearing at eitHer the pogitive or 'neg‘gtg\g_egt erm nal
area was notée€ _hi observafi ons 20 so nade afe present efl wnwthe Tabl e
and clearly, w.lhat the sgaling nmeangs in accofdance with|this 4 gvention.
produces " a . eP gagnprovereft in providing a liquid tight geal for alRaline
cells. Ere] 32 2 2 oy - | : :
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DMNIMS 1. A sealed electrochen cal cell conprising a.cathodic

. an anodi c materi al Ewl mljm lt llH“[lle housed in the contaf ner
its open end. by a cl conprises a cover, a ~
ductive.* gasket and a Iayer sel ected from the gr oup conS|st|ng of
a pol yam de, an epoxy resin, asphalt a4l a cured epoxy- * pol yam de -
resin, said gasket and said |ayer dl%ﬁ%ﬁéﬂsand conpr essed betmeen t he

~ interface of the. cover and the 10 -her; the inprovenent being a thlwzﬁv
filmof a thernoplastic polynmer having the formila: [ERR] where x and'y are

H .a. d IS

| agre[ L orface i-,gf ?tﬂiﬁesga?& Aty SRR O By CEnpRlsTna " UG,
an e contai ne I '

claim1 wher e?n %Eg 8?#%%%‘%& (o poangaﬁr‘edrgoefé qgnalei'esﬁ’f’%ié(r)nggagé ?letlo%%lcgroogffrste'
i nch (0.0025 ?uge 0§§ Qg';bn]%d¥9éJ1é4% at its ﬁen eE aled.

el ectrochem c cla n1 wherein t e gas |s selected

- fromt hf‘gngroué’ 89G§ Inleaqs E{ Mﬂ’é’éé)paﬂé‘&@eret hAyheReohduicive

f I uor oet*hyl ene copo nmer an enS|ty polyethylene the layer is a
;polyanlde |ayg£sk§9dahﬁe th%@@ﬂ”éﬁﬁéé%ed from the group consisting of L #

a polyamide, an epoxy re31n, asphalt .and a cured epoxy-
.polyamide resin, said gaeket and sald layer disposed and
compressed between the interface of.the coyer_and-the

10 container;-the'improyement being a thin filn of a

thermoplastic polymer having the formula:

nhere.;“and'y afé“ﬁ'gﬁ Cl-andun is gneater than 5000. -
disposed between the gasket and the layer interface
15 _ﬁthereby forming a fluid tight seal between the-cover

and the container of the cell.
- 2. The sealed electrochemical cell of clalm 1
.wherein the thermdplastic polymer film is from 0.0001
to 0.0015 1nch(0 0025 to 0.038 millimetres)thick.

- "éo ; o 3. - The sealed electrochemical cell of claim 1
or claim 2 wherein the gasket 1s selected from the
group con51sting of nylon, polypropylene, ethylene tetra-

fluoroethylene copolymer and hlgh den31ty polyethylene,.-

‘the layer is a polyamide layer, and the thermoplastic



- polynmer is selected fron1the”'oup con5|st|
nongghloro p-xyl yl.ene and poI
el’'eetrochem cal cell. of clai L
. polyanlde and the ¢
. 0.001 inch (0.0076 to 0.025 millimetres) thick. 5. The seal ed

fatty 5

[ﬁene- . . The sealed'..'- ~
sket is nylon, the layer - 5&?'

—_

érnﬁpléstlc pol ymer. filmis from0.0003(t

_ electrochen1cal cell of claiml or 4 ereln the thernopl astic polyner is

$%/ynnnochloro- 10 p-xylylene 6. *seal ed el ectrocheni cal ceII as .
ainmed in clalgyl substant# é% ag her bnbefore ‘descr.i ed i n anple
The text of ®PP¥HRITi¥T RO Hdst HREN 8p56838e8°8f1§h6f3%6b |% Yhe

applicants or
difficult to

A e TR o b e85 BBk PALY RSN AR R HCY SRS uRent o may

be Inspected on- the‘fren1fﬁg géaigg Pf%%@%o%&em%%al cell of claim 1

-

10

[

wherein the gasket is nylon, the layer is a fatty

polyamide and the thermdplastic poljmer film is from

 0.0003 to 0.001 inch (0.0076 to 0.025 millimetres)

thick.

‘_5. ' The'séaled.electrocheﬁidalvcell of.claih f
or 4 whefeiﬁ the thermoplaStic'polymer is pélymondchloro-
p-xylyiene. > | N
6. A sealed electrochemlcal cell as claimed in

claim 1 substantlally as herelnbefore descrlbed in the

\3Examp1e,

The text of the spedﬁcation has been reproduced by photocopying the applicants ozi.gj.nal
typescript. It may contain a few amendments which are difficult to read. The original
typescript containing these amendments may be inspected on the premises of the Patent Office




