EP 0 572.921 Bl Description This invention relates to a separator for an
al kaline battery using zinc as a negroisveeei Bttrode active substance such
as an al kal i ne manganese battery or a silver oxide battery, and further
rel at es péscdptoeparator for an al kaline battery which enhances battery
performances such as the lifetinme or prevention of internal short circuit
“of an al kalThisievehiien teistos tosenagsitanforamaliefing beltiary peing ZineRsadegativer aelrogs artivesuhgiangegich
‘el ect r odas.an Rieiliny manganese(battery or a silver piidepaiferyeAng futhey relgigs.lop aepareisy for.an alkaling biflery whigh
al ki neerbarcesdiiiengperiormances sugfipsthe stipg or pravagtiogioliipmal prod ciepiLef an.alka %’8 Spigherein
lytic soMereYnERnclpdiss othezing (eoalvaplesad® | ity, etc. Alkali resistance neans
that the_separator is not deteriorated or eluted by an al kali such as an
aqueous p&f &si um hydroxi de sol ution used as an el ectrolytic solution, and
the lgck ofy EAJ&% hok 3} BB Lool M RS R Hefifs, nro BARER Bl REEFal6c-
cel | reagti ioﬁgﬁior‘ﬁﬁ)ﬂﬁgaph@ﬁiﬁi&é short circuit between the both el ectrodes
of the bat taghiresistarce means thét & bégalalér is Rot G6téridtated Br sRIRRIBY @i dIRaii Sugh assan bdu@busipbressium
separ at OfydlogidssblutibrCissd s an elebifblyfsdticarlandittioach Bf Hak ebistaricy tausesgedblets Grhavee loasl-
sary for inf_ﬁﬁhde oh EaG4attP andEcathelinteenal sherkcircltdredn tiechohectpdessf bekatteltat cel |
reactson i Electigyeciaatiaatsortivii) Biranbssspapordssulitiently implegriated with an@letteplyticsolyiinneresof
el ect ri csapprorcelivbactiovhardlthedack theredf hausearrableims thetselypactitnisimpered fngiitbeqomessimpossible to
Separ abi taka qpt 4 Isrge amdyatabelédtriqcurpsots which aihzicheraeterisicat alkairaidiiie: auses probl e

t hat need| Eeparapiiity s tahavp fine porg Aer the lagk thereotcgyaes preRigms et naegie crpials{Le- E?S‘F”H@SF"E’S}'
cel | r eadicivgrinpediefamagdby colldeastion aeneirdlp thesaparator pnd caupg ipral phod gl ¢ i t Wiy
Vari dfs i nwaskous igveptioglioas haus Reenymedn onapventional seRARRR I 1R e@%ﬁ?sgg%tre es poetosate

al kal i nethﬁ'gﬁi‘?y%l Bealteries so as to sat]
ore: separator Jor enhancing eleciro s!>| Tox t;saE tivﬁy}?ﬂ rgis_QWefc ﬂ{mn&'ﬁrﬁven Faglric

exdud e R ?aﬁ%%fﬁ. ﬁi‘ﬁfnd%fiﬁf mme%%z’s ol Skl A Yo

ﬁr € 154 I‘sy)f‘;? (ﬂbl% A0 Y6 raloPHBY dnfantiftHeferdbilig), thiis i¥ dre WréreiRth SEANRYI aibdnBriber and
a hydiophlahfiorlob RES anﬂ}’a olfufdEPHbEES e cAidined, B HiSskREH ih DaphRdaa DA EpdiaHafht Publication No.
Publ i cat h9@8sdNeez. 11059/1978, and for exanple as a separator for enhancing
separ abi I'I thowevePBEdhtly Bis RIAGIred R hE pilpdde Hatie)pvdtatiion obéruiednmbnts to xaer tiod anidbint of Ber@iry
deni er OwhibASSidad6lthainegetiv blbaliedd fdr the Esstrant & theeetadisaiethe rerstiod bizint, esdatihduph therpeirves e
Lai d- Opeaddfiai sriduntFeal b.0 v B tasedo zindlib dr3is@/e 185/ it bddorael/ewt. TodrC19RT. B further i igdecided
r equi @ ed tdnaake thb mepury powiet zer it 1982. pr ot ecti on of environnents to | ower the
anount of riepronertipn tatine flvering ofAftbdeelo! mercredditienyeaetio ervalalscbzinc gyjde begame(ipgaand therefore
rest r ai nintegial shortsiren Inthetptoptiencee iakasiace pasy: Ryfhes mqemolamﬂzitaq%%qﬁgﬂveﬁ f?éhéﬁEF‘EM‘g/
addi t i on seiytienipacorgsdarap, endiersbyGa) sragtian isiphipitedcand gs g Fesifidpeffelimq efefip baftqry YRIR R 8"

1.5 wt. 9piPgplargBiploWeng further it is decided 30 . to puke the ner t
zero ¥n 19gdereipfs. sio epoy ikion e cfing e 13, Fogsedor ne Vafois st liBr”
e e

. t fofghit! sBiuti -
addi t i onNaqPeenymase o Nt gf separattors having frther Highsr se : ﬁgrﬁe o e

3? O;}[ cl ?% ! e@ﬁ%&, Hared6d dpkn a% bRl £ pdWv AN SicShBiibdr bt 0.8 ubniel e loss, helfscREBAUNT
nc anji%e ieSh P&t blbiidatien No! £18240R586 Hidwevds ki QBo, BMERBRrematy §dd sepaibility
thereRy ¢& de diSibh®items shoM Yirtlitld8&d noPddslir 8en fhérnafd thércun iditidnfreb isnEs vaf % bided on
bat @ Y Yic, biscrbiAR s8itdn MRbrbtRBRovieRIbEcausedf HoiBiing of the density of the separator, and thus the amount
of the electrolytic solution becomes insufficient even when the swelling of the combined cellulose fibers is taken into
account. .
As a means for solving the problem, a separator obtained by making paper from a mixture of a alkali-resistant
45 cellulose fiber capable of being beaten and a synthetic fiber was investigated, as disclosed in Japanese Laid-Open
Patent Publication No. 119049/1990. In this case, the cellulose fiber was beated and made fine, and thereby the density
of the separator was made higher, and the resultant separator had, even when the mercury addition rate was 1.5 wt. %
based on zinc, excellent separability, and excellent electrolytic solution absorptivity because of the swelling of the cel-
lulose fiber itself.
50 However, when a zinc negative electrode wherein no mercury had been added was used, the tendency of the needle
crystals of zinc oxide becoming fine becomes further larger compared to the case of the mercury addition rate being 1.5
wt. %, and therefore, even in case of the above separator, separability and electrolytic solution absorptivity were insuf-
ficient. .
As apparent from the foregoing, a separator for alkaline batteries satisfying both separability and electrolytic solution
&5  absorptivity has not so far been obtained in alkaline batteries using a zinc negative electrode with no addition of mercury.
This invention aims to provide a separator for alkaline batteries which is excellent in both separability and electrolytic
absorptivity, low in the swelling degree, and capable of lowering the internal resistance of the battery, for obtaining of
an alkaline battery, among alkaline batteries wherein no mercury is added to the zinc negative electrode, which causes
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& ivativean tﬂXn‘:“‘cgrE\)eFtl ng the derivative again to cellulose, and means a fiber obtained by depositing cellulose from

a solution obtained by simply dissolving celiulose in a solvent.

Such solvent-spun cellulose fibers have performances utterly different from usual regenerated celiulose fibers such
40 as viscose rayon, polynosic rayon, high tenacity rayon obtained by generating cellulose Il through viscose and cupram-
b monium rayon obtained by generating cellulose Il through cellulose-cuprammonium complex. This solvent-spun cellu-
lose fiber is a cellulose fiber whersin fibrils inside the fiber developed extremely well up to the inmost layer part of the
fiber, and is known to have high wet Young's modulus, crystallinity and orientation degree (Textile Research Journal No.
2, p61, 1987). Such a solvent-spun cellulose fiber can be beating treated using a later-described suitable method to
45  obtain a desired fibrilated product.

Any of solvents may be used as the solvent for producing solvent-spun cellulose fibers in the present invention
provided that they are capable of dissolving cellulose without being accompanied with any chemical reaction as exem-
plified by solvents of inorganic type such as an aqueous zinc chloride solution or solvents of organic type such as amine
oxides as typified by, e.g., N-methylmorpholine-N-oxide or solvent mixtures thereof with water with particular preferences

50  to amine oxides.

As a preferred example of cellulose fiber having the above characteristics, there can be mentioned a solvent-spun
fiber prepared by a process which comprises dry-jet wet spinning a spinning solution obtained by dissolving cellulose
in an amine oxide into water to deposit cellulose, and then stretching the resultant fiber, and a typical example of such
a fiber is a solvent-spun cellulose fiber sold from Courtaulds PLC, England under the trade name of Tencel and sold

86  from Lenzing Co., Austria under the trade mark of Solution. _

A solvent-spun cellulose fiber used in this invention has a high wet Young's modulus and thus only a small extent
of setting occurs in water, and therefore, the fiber is effectively beaten by stress at the time of beating using a beater or
arefiner to form extremely long fibrils. Since the crystallinity and orientation degree of the fiber are high, fibrils themselves
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The thlrd advantage is that extremely good separability can be obtained. As already described, some of usual
regenerated cellulose fibers such as viscose rayon, polynosic rayon, high tenacity rayon and cuprammonium rayon are
fibrilated by beating, but they generally have, as regenerated cellulose, only low crystallinity and orientation degres, at
most a crystallinity of 50% or so and an orientation degree An below 40x10-3. Therefore, these regenerated cellulose
55 fibers lack alkali resistance as a fiber and cannot retain the form of fiber, for example, by dissolution into the electrolytic
solution, and thus it is impossible to use an extra fine regenerated cellulose fiber. Particularly, fibrils formed by beating
are extremely extra fine and further liable to dissolve into the electrolytic solution, and thus it is impossible to obtain
separability by use of these fibrils. Further, the crystallinity of the fibrous inner layer part of such a regenerated cellulose
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45  about the lowering of electrolytic solution absorptivity and the rise of the internal resistance of the battery. Thus when
the temperature for dissolution of the polyvinyl alcohol binder fiber in water is below 60°C, the binder, undesirably,
completely dissolves even when the above use method is adopted, and when the temperature is higher than 98°C, the
functions as a binder are not manifested, and thus the termperature is preferably 60 to 98°C, more preferably 70 to 80°C,
and as a drying temperature at the time of making paper is adopted a temperature in the range of 70to 150°C, preferably

50  80to 120°C as the dryer temperature.

As for the amount of addition of the binder, when the weight ratio of the polyvinyl alcohol binder to the total main
fiber is smaller than 3/97, a necessary strength of the separator cannot be obtained, and when the weight ratio is larger
than 30/70, the amount of the main fiber effective for the performance of the battery bacomes small, and therefore, it is
preferable to make the weight ratio 3/97 to 30/70.

&5 Although, as stated above, as a main fiber constituting the separator of this invention, a beaten solvent-spun cel-
lulose fiber is fundamentally used in view of separability, electrolytic solution absorptivity, lowering of the internal resist-
ance of the battery and lower swelling degree, it is preferable for enhancement of the formation to use as the main fiber
a combination of a beaten solvent-spun cellulose fiber with ancther synthetic fiber or other synthetic fibers. When the
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separator had a weighing of 33.5 g/m? and a thickness of 0.108 mm. In this separator, the polyvinyl alcohol fibrous
binder existed in a semi-dissolved state, and the form of fiber remained.

Example 4

50 The same operation as in Example 1 was made to prepare a separator except that a fibrilated product was used
obtained by making the beating degree of the solvent-spun cellulose fiber (CSF value) 50 ml and making the fibril
diameter 0.1 um (some cutting of the fibrous main skeleton was observed) in Example 1. The obtained separator had
a weighing of 35.2 g/m2 and a thickness of 0.108 mm. In this separator, the polyvinyl alcohol fibrous binder existed in
a semi-dissolved state, and the form of fiber remained.

Example 5

The same operation as in Examp'l'_e 1 was-made to prepare a separator except that the polyvinyl alcohol fibrous



in-alkali resistance. Thus by uniformy filling the voids constituted by
the main skel eton of the fiber wi.t EP&R72991 B8 | ong fibers formed by

beati ng, extrenely good separability is naintained over a long termwhile
t he i nchiedesie Exgmpletiowss fepinespdly alplyvinybalqobel ateus bigter haingiaaisseltion-avateiRnpsratiuse| of
When t h°Gia7e pidi0 denierangf fength of £ may. T*t?é%t‘ﬁﬂbseoﬂrm‘?fﬁed \nighien PL8 A gi® e 4 firtmes
fiber offOffam;mpiatreGien her’%lwwewmbwrs Rirdpreliseaiee cap|sish 2 Xisieg) n@dinnie sige
obt ai nelg ang the diameter is preferably 5 [err] or less, nore preferably
3[e1—<r] fmp Ss. Further when the sr ngle f|ber deni er before beating of the

sol vent - SHHJEaEIQLAe% ﬁmaria ‘ié ero Y Siioriada %fr diameter
5eal @bl b 8&@ h e aden - >R leost hai |
deni er Sudgl ol by I8HgGs RHeRbRnRLPLY ceaul&e ﬂ?in@xﬁm;@é 1 Qﬁv%nt-s% RluicBefibér Heving a wet
desadi b\&stngd‘mdamul & 260 Bl AndRchtidh d3gas Ail§ 48k 10:8 UddiystaM@p Bra3Abe 8l sifeddt b dlaeridts drider
such aslenitsst 8%n dndbediing Pialtherzasé Marinandsih EXafible | @ maeks thy CSR YR db 1500kl JTha MBEtifahtu M
rayon aseparathiatati afweighing & S2b tyai? st thigknbssiaf 0.1 mrunn thfs sblaeatay teqolyas aldohyl dibrowdf

t he fi bleindepexitel imaserni-diseoiver state hnd theeformphiibesremaine t hi ck on t he fi ber surface,
and therefore even in such a state that the fibrous format the initial

st agé ofxempleégration into a battery, the voids constituted by the main

skel et on of the flber cannot be unlform filled with the fibrils and a

state s pn s ip 'E’iﬁ'f"t"e ﬁ'PaQ?Pé" ﬂeﬁﬁ?ﬁmeT °519r I[ﬁg fprilatey { {ggluct

the fi b? wa:::gg‘i‘g "f%it e ﬁof %’% gyd f%?“
|1yl
g?eszgn'?bl n slxeéhI g‘ essﬁb 'Jg aitbd ln I the i lﬁ’
| ng

|nvent|on|statteswe ereeo esearatorlssrrallandltls
posé bl exatnleBack a | arge anount of a negatlve eI ectrode active substance.
When a usual cellulose fiber is used for a separator, the fibers swell by
t he 2¢| ect TAd g4imo Gpsibiidd i0 Bxatpid 1WasiMmadeEprepai d depeiiatétRgPeana04 fidrilaRd profuaf s @ked
enl ar gelsy, méking the aextingdegreé (TSP valii bidiid solend&puf cdliaibde dibey 750 T8IaRd B4king & fibril pitradéram
t hat t hen indxinpieg! G@uttingref thefibreus main akdlelop wab ad bsocied).dibé dhignes srmtaton bl a weighing of
decr eas¥fomfiandathicknessef 197 mmcin thisseraiatoy thd eclyvinplgleshol fitiies pinder@isied it 2xemi-digsbheqd
capabl es'®¢ angdherigmistiReiapmaingéh as, for exanple, henp pulp, cotton linter pulp
or Wbod_pul |s used, fibers are nerely fractionized by its beating, and
the swePRMA of the separat or cannot be inhibited even if they are

ent angl ed t her

ol.vent fiber
o s Sy °§§8°rm§rf . %:rzfﬁﬁge i e %té Bt
e of 1 bgy; he
fiber, @emdd,; ﬁdthbf;fbf Eér e?,‘aﬁ as&?ﬁ{)er as a separ at or e

swelllng degree tends to be control Ied in a IowIeveI As stated above
when a gamgb 16 egenerated cel l ul ose fiber such as viscose rayon, polynosic
rayon, high tenacity rayon or cupranmoniumrayon is beaten, fibrils fornmed
ar € 4ext r ermsd spme bp@rationsan il Egaimplec twabreads Ricbiaig b eaparaloi Havild savelijBingdf S4]/md anta thitknbdae
er Cconged norobxceny thattireExampat the @mpbsiiios rafiqubthe méihberngss hapgeelitatbaoivartt-sguh eeliilipdoer |
Yas fiber: @glinyl aldohol Sigoe - [97:A dweibbiyatioh Irpthis isénaratoe Herralndny! aieohal figrgus binder Skistedhin
h| gh. 3®mi-dissolveskstaie gnf the éorm gfdibst rmainedhj s | nvent i on, a pol yvi nyl al cohol
binder is used in view of electrolytic solution resistance. As the fornms of
t he i n@@e{here can be nenti oned a fi brous form a povvder form and a

solution forr but }é/rr‘ten sepayator | s r ar ed Qé’r il gRking. o
ot hod. ﬁne 15 Slo he E@ o ol (gs?"cth%rf. o f i |a3
ohol , byl aléahgl fr gi iePand Q hgri h this sle artat, t &ﬁﬁ@ﬁ ¥°h

d' 5%6” v§ rduLb Fexmﬂtnaesé&msb%d%tefa heSfBrFrPo?‘ he sep ar ator,
time, the polyvinyl alcohol fornms a filmand pl ugs up the VoI ds betvveen the

fibers olmpbé separator, and as a result

The same operation as in Example 1 was made to prepare a separator having a weighing of 34.3 ¢/m2 and a

55  thickness of 0.106 mm except that the polyvinyl alcohol fiber used as part of the main fibers in Example 1 was replaced

by a polyviny! alcohol fiber having a size of 1.0 denier and a length of 5 mm. In this separator, the polyvinyl alcohol
fibrous binder existed in a2 semi-dissolved state and the form of fiber remained.
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tenperature. As for the anount of addition of the binder, when the weight

ratio of tH@S 1’ on ascn ExsRle 1h1ep Mese tp gropare a separior haying afwelgking df §7.5 g laet a
t han 3/ gycknegs 95&"%% fﬂfrr'a*er‘ Pf?fret of hpsaivantspuncaliyiqen fiberavar tgplader b fibgiaigd
when,t h “Wé‘f‘ '”: ‘?'i'z ""t?’lﬂlé'p baYi9g prientalion degiea of B0X1G-7 gydass
ef f ect i \{ré a ' °' rm of ber " Iodng P§°%@@6W§§°"Q’Wla|°°h°gﬁf?”§ tindererigied |
era h{““ io 3/97 to 30/70. 55 Al t hough,
at egmag}gygexa,a eg rrar n f| ber constrtutr ng the separator of this
invention a beaten sol vent-spun cel- lulose fiber is fundanentally used in

Vi ewesof Se’lfh%l’s&bé boetalion RlieBtamplb Y tWal ma® tb‘bfefé?e 8 Bsparaid} hating ¥ welgfMiEdt 3818 ok ahd €
| Nt er nalthickess 60-105MM@xcd}t tHatthe bAkEErYdURDEhe LVBHL-sSUNRbIIbS:Gibs WS BBlaced by 4 fbrilated

pr ef er alptoguct abtainedibyadtiaginEkanie 1f dMsced 2y Nadhiy alwdt Yo6ry's AfdduiUs Of 6B, 4h okiénRfibn Rgree
conbi natan ol 9i0-3za dnsatiiniy o321 %eandizesPLBdeniers (dl ads @ledgtie 2 minitd Haka he CSE vald\snit2ded | C
fi ber orfwhen Hsviseope taiantwag fuftiep eantinued/th bebeatee, tite CSF vEIERS did fot BecQdl leds thah @20t rhi)) th this
degr®e §eragtos depalyiinyaisghe! fibequs bindgsexiste iyaysemirdisegived stete andithedorfnas et emainedf  t he
separatqr generally tends to get worse due to the aggregation of the

cel | ul o&£RMParaiLg exaRi? 3 ¢ he aggregatron can be prevented by conpounding the
synt hetic 1fhr ber I S necessar forthe ret ent i on of

e g it AT %ﬁ%%f sttt ot

fu I 1, a le/ -aFFHg Yor!r%g'ie fl{y orr
range OE &anoﬁh c slfﬂ’rl thi nlo) e %01 9
3 p rcaiarb%nf O%Y? g ed {h %ﬁl&eP

CSF of {6 minh tHr§seH§r§gr; thé BoI}}Vﬁ 2 Binde
fiber isenfaingd.. % or nore of ¥ he main fiber. syn erc ers use
t hi s#i nvention, there can be nentioned pol yvi nyI al cohol f | bers, polyam de
fi IQe/r S, Cporbayaﬁfrmbnmléai bers, etc. in view of electrolytic solution
resistance. Particularly preferable, are polyvinyl alcohol fibers.
The same operation as in Example 1 was made to prepare a separator having a weighing of 33.8 g/m2 and a
thickness of 0.107 mm except that the polyvinyl alcohol fiber having a size of 0.3 denier and a length of 2 mm was
4 substituted, in Example 1, for the whole amount of the main fiber without using the fibrilated product of the solvent-spun
cellulose fiber. In this separator, the polyvinyl alcohol fibrous binder existed in a semi-dissolved state and the form of
fiber remained. )
On the foregoing 18 separators, the electrolytic solution absorption amount and the swelling degree were measured
according to the following methods.

(1) Electrolytic solution absorption amount

A separator is sampled in a size of 5 cm x 5 cm and the specimen is weighed. The specimen is immersed in an
aqueous 35 wt. % potassium hydroxide solution at 25°C for 30 minutes. The specimen is subjected to drip of liquid for
55 15 seconds and then weighed. The electrolytic solution absorption amount is calculated by the following equation.
Electrolytic solution absorption amount {g/g) =
(weight after immersion - Weight before immersion) / Weight before immersion




Further -anot her ‘cellul ose fiber can be incorporated in paper nmaking in such
a range that the above performance EP0&@2921Bat | argely spoiled. However, a
nost preferred separator is one containing as nain fibers a beaten

sol vent {3 fwelingedaregl ose fiber and a pol yvinyl al cohol fiber alone. As
reasons for using a polyvinyl alcohol fiber as part of the main fibers, it
can first AROPHUPIHS s@ﬁé‘ i0 A siFe 9f em ¥ Slemandihe spatimestipmessirpstipr thicknesg by athickngss gage
excel Ie EQ[‘"" A ‘:ET‘ %fﬁﬂ;?géfc t [e saqsiman Isﬁ?f"‘i’ség i“§{‘ awsaﬁwh Polagsjug ydrexicls epluion at26°C

excet’ f '(“'3 s'éb '|°85‘P °é a"S G‘Pasf’iii’ forfipkngss ageofsing to the
r eason P emethﬁas ve " ’? 8 fgpatien ;:)err has an ef f ect
of 15 | % I | ng"easeg e” f'° e 8?? Pfgrtedf?mers,@ /Jrigknats ba8Bve, a
pol yvi nyl 1 rP@sh@ he@s@;gagtorév?e %Qreaﬁltﬁalpéhﬂgﬁéan%s b%lgrﬁ ﬁlﬁﬁﬁ ﬁrﬁ cat o]:iecgfné asd ition

i nvemat | gimercdRdab@ledeen thi s and a pol yviny e powe

hydr ogen hrdshens lﬂ&lﬁdlﬂé@lss)@eé‘l@ﬁ H oL JIBREPHMEG wRGHICHS Yeartbr o?l'ﬂggnben'll& vﬂ 9%
Thus  botnfFigof, 1tidtpopitie ¥lébtiayd can béiyRiso Bd d1sbBitiveddhindl i Bis)péit¥ biebd2aR He &

f or m t heylisdkied pdsinve enkirdol eonspegiivh a1 f6rbed tiRuRdihtoVBdmkbrigksy nln§enBYaQlokiddddnd gﬁabi% m Bot-

fi bers worrossessing gyliadrioa aépamatos adcurding to iELivestidh, il MSiGe thé Lphiratoris) facRsy azindihedatve t

i s p'&sselestredet4obtained byslispersing zingmlidy ipovglenith inb edditienpat m@tcony inl acyst-likd\Bledtrolgtic Ballitig aridly |
al cohol Mixingpm;SJs ppnagatiye eleptrodepoliettbyaing Glirssresiresesten binaigrighapeniva@art ofipasitivé sledtrodweni N
fiber a?ﬂﬁ‘ 1¢gqdin agwﬂhgms regin eesiHd arpariatasd a pajtomeleke 7. saing alsojasa nkigétive eledrodetiquminal,

i nhi bi t ge 19 ‘F ﬂéh%aP%é'agaa\ﬁWémmwwns&aar@ﬁ r@@l 'V%qfitmﬁfmﬁa Teaippitagg of
fibegy i

‘f"@@ p
power of, h cﬁsc Iﬁ%!)j‘;f fgbgﬂ%ﬁg r‘f’%{rﬁ; $) ﬁ °ﬁtﬁ‘é‘P °%{‘|‘i’ﬂ‘°"&sad§g'l'a§ﬂﬁahﬁpl

e e A egffe?"d@ e

lon
2 EHH, Bekd B6 gf'
poI yvi nyl @gﬁgmg,;,gso”gﬁ‘é'fo Emgg’t at ve when no nercury is added to the

zi nescat hadgiead ext kegmgryeyuagh separability is required conpared to the
case wher @ islapparst frorlTebles fMRy Sothdt Yhel podal kil invehtioh s eRERdnE i 3bHafbifity) eléSiflyft solution

pol yvi natisorpiivitycnd lowfsiviling dedres] ardatidrefiite 6N battedSiserforiarith G694 bhbrt Queéto @RIBIERT sepHrabiiifySS
nor e pr@dercelidnt/in Grgs cteant dischargeability Sue iblextBiléRtrejectroBtiCabgorpiRiy BY sidiRg Hédagrand lbiwn

i s not ipewtlegsislanee. because of bringi ng about the |l owering of electrolytic
sol #ion absorptivity and the increase of the internal resistance of the
battery. In this connection, as stated above, there arises, for the first
time, sense to use a fiber of thin denier by conmbination 30 wth a beaten
sol vent -spun cel lul ose fiber. Nanely, since the requirenent of the
enhgpci ng of electrolytic solution ab- sorptivity and the |owering of the
internal resistance of the battery is satisfied by the beaten sol vent-spun
cellulose fiber, the lowering of electrolytic solution absorptivity and the
increase of the internal resistance of the battery are not caused even by
maki ng the denier of the polyvinyl alcohol fiber 1 denier or less, and in
comde nation with the effect of fibrils of the beaten sol vent-spun cell ul ose
filper, further high separability is obtained and internal short circuit is
not  caused even 35 in case of no addition of nmercury. Particularly, in
case of a polyvinyl alcohol fiber of a thick denier having so far been

used, the effects are small since the nunber of fibers beconmes small in the
sanéglncorporatlon rate, and by meking fibers thin the effects enlarge with
a small incorporation rate and furtherthereby it is possible to increase

the incorporation rate of the beaten sol vent-spun cellul ose fiber as an
el ectrolytic solution-retaining nmaterial. Therefore, the denier of the
pol ¥wi nyl al cohol fiber used in this invention is preferably 1 denier or
| ess. However, it is difficult to obtain a polyvinyl 40 al cohol fiber
bel ow 0. 01 denier directly fromthe present industrial techniques, but it
is possible to obtain such extra fine

55
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fibers by a method such as fibrilation. As forthe incorporation rate of the
beat en sol vent-spun cel | ul ose fi ber EpESy29218B1i s i nvention to the whol e

main fibers, when the rate is 95 w. %or nore, the swelling degree gets
| arge, and when the—-at-e—i-s—25—wt—06-gr |pssy e—g-86{+-oyite—soltH4pn

>

absorptivity tengs t% | o hal |r nds| to ncrEase,
and t__Qus t he ratqé&ggpref erapl y3po to
30 wt'> % nost p eéeﬂ’a%lJ hi s inverﬁ/ﬂbn can
be prépared by b(é"'iﬁg;e}_s priegcr| ed| CsF,
mxing it wwth a %rgr!gtgc f necespar
anot her cel l ul os¢ i@egﬂ:r nd d] goel sing
it in water, and{+h a%i?'"j pPap—ki nNg.
When #he beating|of [khe do hi s{ i nvgnti on
is carried out by s |Beat gr e lj ke psuf|ly
used, the main skedbdfiof ﬁf beclause @ELfi ber
is intensely rubx Ey'g-t;he allthg_ug"l..c_‘CS— i's
| owered, only ap gl %a ifls pre h@ g
actuaPly forned. Aéagr'glz;g resent | @gntors,
It i s preferabl e Hhg—the ——Eerbl-Rad{ on a
pul perwhose bl ad¢ i ghmade di Eagg*ega i ng
machi ne) wher ei n|tdada oot ifber| I enpt h3pf the
sol vept -spun cel | qujs'g:e%fi using 55_g§;uch a
conbination is an @XErgne reéd o pepiing by
a beater, a doubljegd 3 e fprme; gh@f hod,
by arryi ng out bhéAt|Sng aring ap@dp with
avoi d- ance of ce¢ntget—arehgrthe—ryt ; foryfred y'p\:6| I ng
of the fiber frof the surffacg ih the I a ' ' it hqut raus}ng {he
cutting of the fib o@smmai n pkelketdn. 6 Expnpl a%ﬁw
enbodi nents apd f%_eg,tg gf whi s|i nyemd|i on mof e dptsg| by
the foll owi ng £x§r®l|§ss Jheprigenit ion & et s Heg ef m ned
by neasuring the|rdgt|&mBli on] of [t hq filbeT torj and| r@&$uri ng
the t%hi cknesséf [t hdXFBHr a} the gart}irf l'i dht, | and} &%l yi ng
t he resul tant valoeg—totjire—fot{ow #qtl‘ trprm 7t ckness
of the fiber A bgatilng ddgrep Cpr-~Mgs Jrea o +he npt hod
described in JIS|P8J21. Hurthper |apdgrdi ng L y g)pﬂ ca
m crqgcope, a solvefjt-spy® cel Lyl g48 f|i be o astpgformg 19
such that the majn Hkel et]@ pf3fhe’|8i her 8 fidkhig s| & e
formed using the|ngiln skgBet pn&hs gbi [ndi 'é é %’ %
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and-thus-the dianeter of fibrils after beating was determ ned by neasuring
the thickness of each of 10 fibril sEpgsubs2rs1 vation using an opti cal

m croscope and cal cul ating their. average value as the diameter. A wet
Young' s nodul us was neasured-hy the neth according. tq JIS -1 073.
Further, crystallinity wad erfringd Ry dbtaj ning an X-raly diffraction
strer]gth curve, separating i he fcr st a Imei part] and the
non-crystalline part, neas ng |e&y [ € ar&}apdﬂ ying the
restftant values to the fqg u i&’.bg al NAifyW F 100 x (area of
the crystalline part) / (4 P i?rystall ne part 4 arpa of the
non-crystalline part) Exan A\ sq@l vgnt -spun jcel | 4l ose fiber having a
wet Young's nodul us of 26 rentatyron| degrjee Ajof] [err] a
crysioal linity of 58.5% a 5 denijers| and ja | erjgt hf of 2 mm (made of
Courtaul ds PLC, Tencel) wg Dy 3 ¥l per and a filberjzer to obtain a
fibrilated product having 5&| Mo y gr (Angeter of this
fi ber after beating was O. A d% hé ccl%]ficr?g o@ﬂg brous main
skel et on was scarcely obsg . 1% qf this fli ber |basked on the 25
whol 8 main fiber was m xed %.gf g polyvinyll alicohol fiber
having a size of 0.3 deni g ENg f 2 mm Hased [on fhe whole nain
fi ber, andtothe main fibern y t m X was flurtheradded a
pol yvi nyl al cohol fibrous /i n j Sblfnt‘i @-i ter tenperature
of [grr] a size of 1.0 deni I N g unt such that
the weight ratio of the wi i ijnder |i s B5: 15 to prepare
a glurry. Paperwas nmadegf ur | i ndgr per machi ne and
drigd at a dryer tenper&t ] TN 3( a |Separator having a
wei ghing of 32.3 [err] %n?ﬁ PSS 07 mp Injthijs separator, the
pol yai nyl al cohol fi brcﬁjs i st ¢ if-di sqol vled state, and the
formof fiber remalnedgE, I, @:r@'on as in Exanple
1 was made except that th¢ o§ e Tai|n” fji ber was changed
to the sol vent-spun cel p ohol {fiber = 80: 20
|29g ratio) in Exanpé et -having 4a wei ghi ng of
[err] and a thickgks$ nm parafor,| the pol yvi nyl
aI cohol fibrous binder ex sefn staffe, fand the form of
fiber remained. 40 Exani S afjj as in BEqdanple 1 was nade
to prepare a separator exg a E oduc wgs used obt ai ned
by ngking the beating deg sg) el lulfosqg fi ber (CSF
val ue) 200 m and naki ng dg err] J(hgwever, the
cutting of the fibrous ma n $hsBfcar obsefved) in Example 1.
The resultant 45 separajo & a hefh 159/ gnd a thickness of
0.108 nm In this separatpr B pdl yV¥ ' f‘:iﬁ{(!;us bi nder exi sted
in aseni-dissolved state d gfhe [f o8n 3 efdbifed.| Exanple 4 50
Thg sane operation as in E m’p% 1 weg n’@ ipq;g a deparator except
that a fibrilated product $ yded| 3 § ~ b0 to).
Al o 8 > £8
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obtai ned by naking the beating degree- of the solvent-spun cellulose fiber

(CSF value) 50 m and maeking the fiBPols72ig2e Bt er 0.1 [err] (sonme cutting of

the fibrous nmain skel eton was observed) in Exanple 1. The obtai ned
. i s

separator had WG~ O3 P2 -8+ 2 In this
separator, thejpol{gvi ny i grouls b nger [ [ m - dy ssol ved
state, and thelsorg of |fi i ndqd. |55 opler a8j on as
in Exanple 1 Songc%é t epalr at ' wEhyl
al c&fol fibroud & [E SEF . 3C8d by a
pol yvinyl alco ﬁi rature
of [err] a siz¢ =ff2lYy | engt h : epar at or
had a wei ghi ng{tetts5—4 higlkne |
separaat or, the|pollgvi ny filQrous bl ng y and
existed in a fils|a ke The & anpl e 1
was nede to pr p'grgé)&s pt thfar;,"g bril
di aneter was abomtieGyy tefg el et on
was observed i Elgqgtg of ‘B b by
usi nf as the s¢I*¥4gty &t fibder [gn= LN
cel l ul ose fi bet—HawH+g —G— ..,5? } ent ation
degree An of 4‘Zx[e§r] é y of 5B. B rs and a
length of 5 nmsmdabeati me Taé make
the fSF val ue ¢fe §Onom. seppk a 2.4
dath ¢ hica}=s'e al cohol
[err] and 1553 o
fifrpus binder et e® ve prm of gfgber
remai ned. 15 |BX48B & rat §og de to
prepare a sepafatqr—ex H-ated ned by
maki#g the beafildgdeg ) df thegs fiber
20 M and meki g, §Be, filbri los [ e dgt Hat the
obt ai ned 20 5 %ﬁ'fézi 2l W B (ol 4
obt ai ne o SE &, g VBl [Sr % 0
0.107 mm | @ thigh 3P g:oh | f{i brus{ bi ndez gxi st ed
. 30 . : . —~
in a'seni-di%Sspl ved Tht e Hpr femdi ned Ekanplles8 |26
The sane oper aft 1 +Pp—pirepgre—p—separgter—except
that a fibril afedfprodict ?;sa'g y rakkng hﬁlbeeti nE ,g_la req (CYF val ue)
of the solvent}spfin cell ul i e | 75( rﬁ angd kifgg theg inril dijaneter 4
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[ err]

in Exanplé 1 (cutting of the fibrous main skel eton was not observed).

The obtai ned separator had a wei ghigrpsf2g228i [err] and a thickness of
0.107 mm In this separator, the polyvinyl alcohol fibrous binder existed

in a sem -dissolved state _and_the form fiher remained 0 Exanple 9 The
sanme operation as in anp| e S de|lto|obtjain 4 sepgratjor having a
wei ghing of 33.2 [err] lasd] a §hi gkneps of @¢. 137 nmiexcegt tfhat in Exanple 1
the-€onposition rati o of 8 he in fiper; <’2Ea£%fc tQ t ol vent - spun
cel k-l ose 35 fiber: pI%v ny| #hlc I"._‘rvgﬁ 40 i ratio). In
this separator, the pol yl Jal o8] f{brqus |bi nddr exi in a
seni - di ssol ved state and™ he flor of | fi ber |renai ned. g 10 40 The
same operation as in Exgmpte WS TRdEt oot armasqpar atfor_pavi ng
awei ghi ngof 34.9 [err] gpd]athi chnesg of 0./10§ mm gxcept| that in Exanple 1
the conposition ratio of thedfain fipegfwas he ol vent - spun
cellulose fiber: polyvihg jalgo Iogbmﬂ r 0). Inthis
separator, the polyviny|] gl cohol™f i@ otr$ inp sem -dissol ved
state and the formof f} el rdmaijned} 4% e shne operation as
in B®anple 1 was nmade tp_ptepdre |a_skpajat ighj ng of 33.9
[err] and a thickness of 04106 exgeptt th itnyl | al cohol fi ber
used as part of the nmaipd jberjs iln Ekampl e d by a pol yvinyl
al cohol fiber having a pieze¢ of] 0.6 dpnFgr~d fﬁ mm In this
sepazroator, t he pol yvi ny | ceol QP Cst T rq tedin a
sem~di ssol ved state an{d e flornp o} fiber fre npl g 12 The sane
operation as in Exanpl el ¥ pas |made tp plepdre r hpving a wei ghi ng
of 84.3 [err] and a B5 Hhirekressroft+6—366-imm t—the pol yvi nyl
al cohol fiber used ag phrt {of |{thel mafn fi bdrs 1 pvas repl aced by
a podsyvi nyl al cohol Bi bpt® a\L/ri‘ ng p s{ze|of and allength of 5 mm
In this separator, thke oa v'ryINaI,QBh cp qX)pted in a
sem - di ssol ved state~ang § he flor'™ of| f rije EP 0 572 921 B1
Exanpl e 13 The same ®pef dfifon tas | n"Exanpl g 1 0 plepare a
separator having a W& ghindg off 321 9 lernn] and S of 0.106 mm
exce¥t that the pol y§i nyl &l cghol] fi ber: usdd a t hejmain fiber in
Exanpl e 1 was repl ackd @ 5
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by a pol ypr‘opyl'ene fiber having a size of 1.0 denier and a length of 5 nm

In this separator,

t he pol yvi nyl  aER 0672 921 BY ous bi nder existed in a

sem - di ssol ved st at remai ned. Exanple 14 10 The
sanme operation : ing a
wei ghi ng of. 35 ™ ¢xcd M . % of
t he _pol yvi nyl mai g fi a®l e 1 was
repl aced by a bENt 3t i g x 0-3 or
less). In this i Bijous ted in a
sem -di ssol ved L] i hed! 15 ve
exanple 1 The Q made t
separ at or havi hghndss—od nm
except that the fidbril -spun Jcel i|ber was
repl aced by a frbil at ing in Ex b 19
mar ceri zed cotfen|f it degr ed of FB or less
20 by a pul p @-ag@a ' vel|uk |1%0 1@ ghis
separator, the| golxv] 8 exi gted in ng 44 ssol ved
stat®e and the By B H i p ejangl e Sl The
sane oper at i onfas+A—E¢e -© SAPa hawdNg a
wei ghing of 321 7 |err] m ¢xcept t he
fibrilated prod&{aqf | Fose| filer fwas acd by a
fibgjlated prodecid gt hi i z5nmle 1, { vi &‘g:‘gon
havi ng a wet ggggp agigreenept Mpnt dedr of |[err]
ac&rgstal linit P2 .84 i Qldr) gnd | gngt 23@‘[0
maket he CSFval u® (& 872 isJ‘Bsﬂé rayon {wag fu Eafjti nued
to be beaten, rESF o tess— a7 30— —ttHi s 30
. P . . . .
separator, the go | r gxigted in m - di ssol ved
state and the ffqr areli ve exangl e S3e
operation as ingE efgr.gl abepar atjor gs &|wei ghi ng
of 35.9 [erg] [afd =2 eRee| t Hat i®rj|l at ed
product of Bhed &o - b Fepllacdd b i B8l at ed
pr ofuct obt&i nied ﬁf&]’g p 1,n‘3£pol ynogi c Jray VERY a wet
Young's nodul Us 0 on [degree| An[or {[er
crystallinity fof . lemgiler {(dr) and 4 lghgt mmto
make the CSF vfal yg of be@r atjor, | t pql y8| & hol
fi bgous bi nder| e ve] stjate| atd t He &pidm ifber
remai ned. 40 Conpprati & sajfe dper ptichn gs &heFxq 1 was
made to preparle (n i ng of 3@8 [lerg] oa hi ckness
of 0.107 mm exce 55 hol] fi peg,{havi & Si f 0.3
denier and a llen 2 tutled, |ig Eanggé,_,l t he
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sQl yent - spun 5 |~ < 5 ~ & <8
O [ &N ] L[ —~ L2 ]
o B3 % 21 Q) 8 ¥ @ ¥©
o Cw 5§ ol o Tl ol « o>
[0 QC (] = (e £, =1 (o] [=1 I~
“ g (@ > s ogl 2 g e &E
[ = [~} P [= [ =] [ =1 = c ~
d Hy 2 8 &l & § 2 §/9%
Ay
§5g o 3 1EE:
w0 o Q. [
50 385 ] R
T @ S8 88 |3 2%
5834 E2 | 52 |Eel s
fxs QO G ) % O &« ~ e
&5 Jo3jexedss JO uUoTINITISUOD

15



cellulose fiber.”In this separator,
existed in d sem -di ssol ved st ate agposheedoBm of fi ber

t he pol yvi nyl

al cohol

fib

rous bi nder

remai ned. On the

foregoi ng 18 separators, the electrolytic solution absorption anount andthe

swel | i ng degree were neas F_arbnrﬂtng to the followng ods. 50 (1)
El ectrolytic solution abspgpfioh arpurgt A separdtor {s safpld4d in a size of
5 cmx 5 cmand the speci i s{weilghdgd. JThe}spgcinep is {mygrsed in an
aquedus 35 wt. % potassiu ydPpxi de soIﬂF&§1g3t %gr ]g@p <ﬂi m nut es. The
spedifien i s subjected to d%) RlaB|d FpF's eCgnfisNgnd t hen
wei ghed. The el ectrol ytic| o] utijon |absjorpfiop afount |is calcylated by the
follow ng equation. Electfolyti¢ sdl utf on ab$or gt i on|amouht g/g9) = (weight
after imersion - Wi ght pefprefrmjersf on) 7{Weifght heforg 1rmersion 9
EP 0,p72 921 Bl (2) Swel |}y bg{degreq Alsepprator {is sqanplegl in a size of 5
cmx 5 cmand the speci ngngl b asyred fQf t hi chnes by ajthilckness gage
having a | oad of 180 g/ cnRz [The|sgdciosiens @ers@i h<gqueous 35 wt. %
pot assi um hydr oxi de sol ut g? at |25¢ fayr 3p ninutles. The speci|nen is
subj ected to drip of quuﬁ or }15 |seclonds apd rfeasufed f pr tlhi ckness
accorgling to the sane netpoedlastabqvetanrf—the—gwelH-trg—degrde i s
cal cul ated by the followiphg pquatidn. |Swellihg degre¢ (9 |= (Thi ckness
after imersion - thicknegS pefdreli rsj on] / |Thi ckness|beflore i mrersion
x 100 Then, using these se%'agrgv\e‘_[ea;gr laﬁt i{ & (%]r nmanganese
batteries wherein a zinc cé& ho Uw dirt{on {10~ ¢f Trefcuiy was used.
Fig.ai shows the half crosg pec{ion off the upit |3 al kali {ry|battery
wherein the separat or thip i hverdtign was bsed. IniFig.l1, |1 is a
posi-¥i ve el ectrode cangseyvipg @l sq ag a positiye tefminal. Ilnside this
positive el ectrode cansl tefe §s g cylindri¢al {posi{ive €l egtrode
conpgsition 2, forced %hqrgi1hq cqnprfi st;hg nggane ¢ diolggf and graphite.
3 is a bot- tom posses@ nggcyl hdet|icag @pﬁi M Qﬁ:oﬁh o this
invention, and inside ghe Separ qtorl i packeyl ajzinc|negaliveg 15 el ectrode
4 obtai ned by dispersigg [Z%nF all oy} pdqwdef wW{th{no adiditi pn 4f nmercury in a
gel -l1i ke el ectrol ytic Bol ot ngi-them—t5—sta—regatiive el ectrode
collé&tor ring, 6 is aEYr dsi al el bllockl nglthe opehing part] of positive
el ectrode can 1, and in cont i%ﬁthrvgrng regin|segal gr 6 frelarranged a
bottom plate 7, serving al sg| as|a reg;trze el ectlr dele|t er m nall,
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wel ded 'to the head of the above negative el ectrode collector ring 5 and a
met al - rade washer 8. The openi ng, (ER Q57X 92183 above positive el ectrode can
is curved inside to seal the opening part. 20 The thus prepared
batteries were,_based on the standard of ANSI in. USA: subjected to

conti nuous di gch Je a 19 [err]{ang di Fch rﬁ at [err];.Lof one |hour| a day,
and_time untilf #hEs end} volitage of 0.19 \fwag m®asufed. ‘I% resul tjs od
electrolytic go utg en absgr pt§ onjangunt} s Iﬁ'Iin(q deqregl andl di gc ge tinme
are shown in JaglBsol o g. Lh the tlables E’ S %s Ji v& the |f [Blowi ng
meani ngs. [er]§ @xprgpely gopdr] @ g-,gaogg | aglityle Rad & X:
extrenely bad}l gaﬁparent rom Tdbl ep 1igE5 t pat jt B8} pr éduct] BfLK his
invention is ¢xce]® &M|injseplarabililty,}] el ¢et¥ol ylic |sSPuti )n'ahs‘Er‘jdtivity
andrl ow swel | i rr]{g' egrep, 3nd fhefefdre pn bagttlery|perforpange frijee of short
due to excell ¢ par hbi {i-tyl anfl eXcel | ent§i l | af ge {curf ent o
di schargeabilit’y' @th Ear‘)cellen (LarI‘ect'ol y&i c| absorpgtivjty Iovb&\lﬁé ling
degree and | oW %n Knaj r4sis anEe.-30035 ﬁ@' 45 39 54 ?.O | EP -525921 Bl
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[err] 55 EP 0 572 921 B1 [err] EP 0 572 921 Bl ferr] EP 0 572 921

Bl 1. A separator for alkaline battErosmRgamBi1ai ning as at |east part of the
main fibers a fibrilated product of cellul ose fiber obtained by dissolving

cellulose in a s 0.0-Spdd RY cellil ose-diractly 2 he _anarat or
for al kaline bat nglto | m erdin [the| cell ullose [fi ber has
a wet Young's nopuls d jlr " and &h oni ent at| on|dedr ee8]An of
42x10: 3 or nore. At ol f d | ka|3 H ttgriep agcorld to claim
1 wherein the ce its |sol 1s ce|l ublose] fii pein 18
obt ai ned by dry- nglin r I nnpi /g so] ut jon oEt I ned by
di ssolving cellu ne |oxi o] sit] cq | ufos 4. gfe
separ at or f or al kaj +4ﬁrx¥- +b—ed-aH—1—whet-oh-t-He
crysjpal i nityof [ bed i s Yo O &%re 15 5] The deparfator for
al kal i ne batteri s o ¢l ai whkr&in tlhe |peafing ddor ¥ (CSF
val ue) of the fill iwlat e ict i & to?%‘lmn 6. The s¢parla®dd| for
. G K ) » —$ . . st .
al kaline batteri (ofs oggl = vinkd @ ndihesisiinplie | f idjek Yeni er
. . 1 . = et &,
before the fibri kel celpl ul freglis|0.4 to] 3.0 dgnmegis. 20 7.
The ¥epar at or fof° @R H|i teli es or mg tq clfainf 1 pherje@?5 wt. %
or nore of the ng+ATH+H P—ar 13y et-H-pertof——dert-¢r—agr—-gss. 8.
The separat or forgal ka|i telfies ordiglé tq clfaim 7 yherfei n@the
synt hetic fiber ?:?NGT @ alf coh |b=;_§z: gﬁ
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20 sol 3 o] o o S8l S| | 1 | nt 22
%E [o] - N m;.:: =5 —f - S
Y, 58 @ LY g
=] - - .
- = & o 28
£, 5,
2 2 3 n 3 @
R 3 K 8o @
SONH 4 > o [~ %]
o ﬁ’:s: I i s | = 0\5'5' o| - | | w0n gm
s BH88 of "1 B Azg | < ak¥
5 BAlEE R 38 E
%0 £ $£8 & o &
”~~ ~~ ~~ ~~
| o™ |0 £ S 1 9
s [ [ 3 [}
o | | 22 e al 2 T =
& 5 | 3 28 & “ 19 3
~ 0 © c [ = ol O
8 y :L i ord ol [ '9'
Qw g g g &l
& | 3 o o ol B =
ord ~4 $m ~t [oa) - o)
5 | 2 H g N INE
40
Loy &:n g 3 ~ 8 ~ 8 ~ Bl &
L,# olo el o c% B ~ . o el o
SRl W SIS Bl oo 5 T o ¥ &~
& - e —~ 138 ol
Gt Bo) =3 o L= + G + Gy rL] “| O
ojo © (=} +» E [ o] 5 =1 (o] [=1
. i~ ord > C et ~ (0] L] o (7] Ll e
2Eel o 254l w 8 2 F B B g g w
S HIEREEEEEEEREEERR
) S0
TS o Bl 32
5y 8 Z MEN
50
283 - £ & 8 °.9
LD~ D P 0o =1 nNno
5853 ES | 58 | §| 2%
fzs € O G ) e TO G 8 0.0
- Izo3exedoas JO UOTINITISUOD

19



25 ‘9. Atsepar at or for alkaline batteries conprising as substantial main
fibers a fibrilated product of ce| | EPOSER921IBY whose wet Young's nodulus is

20 g/d or nore and orientation degree An is [err] or nore and a pol yvinyl
al cohol fiber of 1 denie or-Jloss vwheroin the \Aei gh ratio_of the
fibrilated product to tha,,pbl y\yi nyl copol |fiber i$ 95:p t¢ 25:75, and
further a pol yvinyl al cofd|bi nder refn {he vveigm rafi ojof the binder
to the min fibers is 3: el 0-30: 10. [3CRLL0, & sepgratof fér al kaline
batt%ries according to ¢ n@r\)\ﬁrgn || f1piys >bi pd&r | s>fhsed as the
bi nder. 11. An al kaline %E ery werdqi n pnyjlof |the geparptojs according to
claims 1 to 10 i s used. Pat ént gnspgruche L. Trennel emept 1O
Al kal i batterien, das m ndesjeng allS Werrjde uprrsempermjfibrilliertes
Pr odiekt aus Cel | ul osef asgr, erpnal tlen |durgh Auf | bsen ul ose in einem
Lbsungsnittel und direktEs Mba¢heifder] woh CBI I il ose 40 2.
Trennel ement fOr Al kal i b Bprit¢n-fach] ARSE) he] 1<d bkennzel chnet,
daB die Cel | ul osefaser egn8h Yiung- Bodul § von 20 br mehr und
einen OrierltierungsgradSAl] von 43x1Q- 3 del mghr a .13.
Trenfiel enent ffr Al kal i batef+efp—rgehtAnrsipruph—t—dal xennzel ochnet,
daB di e Cel |l ul osef aser digne Lsimgs- 45 mttel} bne
Cel | ul osefaser ist, die o Fh‘o r og¢kerlst rlahl } NaBspi n hsser ei nerdurch
Auflasen von Cel - |ul osqg of elshem Ar((li nd{%i@ er hal t en dsung, urn
Cel Il ose abzuschei den, |@Bplten ?erri F Tre for
Al kal i batterien nach An gr h L, dladyrcH gekenpzel chnet,| daB die
Kr-i\g allinitAt der | UP&Re- fasér 30 % odpr frehr jst. B0 pb. Trennel ement
fO~ Al kal i batterien ncck Anspr ich|1, |da urcE ggkenniel chinet] daB der
Schl aggr ad (CSF-V‘ért)-—edeg_jibr | I §ertien jProjdukis 700 bisl 25| m let. 6.
Trermel enent fOr Al ka‘g’it togercb.an nach asprjuchl 1, dadurdh gekennzel chnot,
daB der Einzel faser-[@nijgrzivoe| dgm g3 «~ g Riepr & e&eﬂ der Cel |l ul osef aser
0,4 bis 3,0 Denier ishk. |&§[Trephnelemnt [f Al kal 1 bat t er}i en| nach Anspruch
1, dadurch gekennzsl cond8glda | enfn Antdil fvon[5 .- %jodef nehr der
Haupt f asem ei ne synt @ti stt prset—von r-ef—eaar—wer-gey ist. 21 EPO
672 %21 Bl S ~ Cefic| L M s (
g |5 E g
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8. -Tronnel enent "fOr Al kalibatterien nach Anspruch 7,' dadurch

gekennzol chnet, daB die synt heti schEP ¢8¥x921@81ne Pol y\\//\/ejmwlm:'HMMﬁ IIL

9. Trennol enentffOr Alkalibatteri en, enthaltend ale sem
ein fibG8me ertes Produkt aus Col | ul osefaser, deren Young-‘Nal*3nbdui 20

g/ den odor mehr betr&gt und deren Ori entlerungsgrad An 42x10-3 odor meht

bet ragt | UhEFPRRPIdoTBlsRl ?/P fes PRAINDE ESa daast pertof the paiifiesrs aipdlatedyrserugiet cellyasp tider
dgsrgw c HPIAna] By Sfepqly s‘ﬂ%?rﬂ"ﬁeﬁtai‘qq'eP%”F'f'%‘f?"'ﬁﬂs?)d"eﬁlekt zu der

Eg: yiv/.: Ry]l ; %}%QELHS %k%' rt éb%:;‘essac 2 r5d‘ng %Eé( Weéﬁ]ﬂ t\é\eceb)gqsﬁﬁqe{ I?;ﬁs a8 wstOYﬁurga I:ﬁodulus of

Bi ndem tt upti eser n Y6 ist. 10 10. Trennelenent fOr

Al kal i ba! tme ssEraldfelaidine BEtsAs agcor Bl 1 G & S 88A Rider is SRNEIh cotul flber

f asenf or m @amedtytrgstivet Phnnidd it whilers shihrMy@Biutoh Shtained b GELRihg SR Qma rtnme e to
Al kal i bat taapaskceligledur ch gekennzsl chnet, daB ei nes der Trennel emento nach

AnsprGchen 1 bis 10 verwendet wor- don let. i5 Revendlcatlons 1. Un

Si par at durThpsaparaipi foratkalind atidriesasording v dxira NWhered AMETR/stalHEf thb bellibse Aber HBI%S more.

parti ol des fibres principales, un produit 20 fibrill6 de fibre de

cel | il o8e Thpeeragtoiar altaling batersstacehedingdo alairh I whavsirthel bewting tagre®{CBE Maluebf e Tibrilated

déposant cﬂrqd%tséﬂ%‘ﬁ?5mh cellulose. -> 2. Le s6parateur pour piles

alcalln Ion I vendlcatlon 1, dans lequel la fibre de cellulose a un

nodul e oai§HRs gerowine oslaly H"*G[?'“ﬁ'l‘etfﬁ‘g'é fioeyfienigetipfae the yiption ot on
42 )t<~el leHSO B Odgrge

An Le separateur pile piles alcalines solon |la

I t
EZYFE?LZZ} ﬁ%ﬁiﬂ‘°“%%""g Eittos ot o el e S i i o i ot RaB o e

I'éﬁﬁ une solution de filage obtenue on dissolvant de |la cellulose dans un
oxyde db.arthésepRaidr forBRAIAS Bditefiod adcBlingHo R 7 v’v)rgreln e srr{ﬂ%tlélﬁgﬁé SbdiMihyi Q&gél fiPéé.l es

al ca#ines selon la revendication 1, dans lequol Ta cristallinite

fibre de eekepamiosealkdiio Eiorbécokip@ing Bs siBstantial mkiR fiseR2AHALEH Prodd& Wi celtos&fber whose

al cal i nes vebYoomy'slngdulesie20dy/com o andloriedaios ddgeg Ue s 4208 Bghdee 8 alpafvinyIRRERI fiber

(i ndi ce CSF) danigr ¢rilagelwhereirf thipwéight etices the dilrilafddidreaiuck B thnd polyeiyl ficohdl @ibed @[36:6 3 5i7S,
pour_ pi | e@n&ilghar 3 palyying alpabel binder waayeimitie weight @tic of the tinses toltregueai fibbre isBOY ® ad2o.f | br e
smﬁ’f’e avant la fibrillation de la fibre de cellulose est de 0,4 A 3,0

deni er s10-7he ??83@8'6%{1"‘5?"@%5’3“&’8&?“&@%@ clgiM@Nhprie & figrensbinder s usesasthdibivdari on 1,
dans Ioglu«%l | us des fibres principales 40 sont

% id
constitues 8“??! k beaﬂ?'g\?"éemzﬂﬁ%yﬁpﬁ SRREIRAcTorRe 1P 8?‘m6ht°ﬁ8lsr‘l§°d 8. Le separateur

pourgs pi | es al calines solon |a revendication 7, dans loquel la fibre
synt h6t pgiiRanssriciene fibre d'al cool

1. Trennelement fiir Alkalibatterien, das mindestens als Teil der Hauptfasern ein fibrilliertes Produkt aus Cellulosefaser,
erhalten durch Aufidsen von Cellulose in einem Losungsmittel und direktes Abscheiden von Cellulose, entht,

{ , 2 Trennelement fir Alkalibatterien nach Anspruch 1, dadurch gekennzeichnet, daB die Cellulosefaser einen
= Young-NaBmodul von 20 g/den oder mehr und einen Orientierungsgrad An von 42x10-3 oder mehr aufwelst.

3. Trennelementfir Alkalibatterien nach Anspruch 1, dadurch gekennzeichnet, das die Cellulosefaser eins Lésungs-
45 mittel-gesponnene Cellulosefaser ist, die durch Trockenstrahl-NaBspinnen in Wasser einer durch Auflésen von Cel-
lulose in einem Aminoxid erhaltenen Spinnidsung, um Cellulose abzuscheiden, erhalten worden ist.

4. Trennelement fiir Alkalibatterien nach Anspruch 1, dadurch gekennzelchnet, daB die Kristallinitat der Cellulose-
faser 50 % oder mehr ist.

50
5. Trennelement flir Alkalibatterien nach Anspruch 1, dadurch gekennzelchnet, daB der Schlaggrad (CSF-Wert) des
fibrillierten Produkts 700 bis 25 ml| ist.
6. Trennelement fir Alkalibatterien nach Anspruch 1, dadurch gekennzeichnet, daB der Einzelfaser-Denier vor dem
&5 Fibrillieren der Cellulosefaser 0,4 bis 3,0 Denier ist.

7. Trennelement fiir Alkalibatterien nach Anspruch 1, dadurch gekennzeichnet, daB ein Anteil von 5 Gew.-% oder
mehr der Hauptfasem eine synthetische Faser von 1 Denier oder weniger [st.

21



polyvi-nyl i que. 45 9. Un separ at eur -pour pil es al cal'i nes L“I{mmmal“l“lwmu
M

fibres substantiellenent principal &omsmadm t fibrille de f¢brie

cellul ose dont |le nodul e de Young A |'etat humi de est de 20 g/d ou plus et
| e degr & dreoralementdtr Almlibatieriensnack] nspicly7, Bgdugh gekenhzeichpet, tafief symihatische Fpserrile
pol yvi nyl |PQU\§"V!§$°hP"%§Efrﬁter ou rml ns, |le rapport en p0| ds du produi t fi bri I1d
a la fibre d al cool @q V|ny ue 6tant de 95:

| da' T Ieg}ee IvaeéenP fasgw l?r |
plr ?QLI pal t ylé%ﬁalkohogg/%?iﬁe r°§ . gﬁ dg gF iﬂ%@ A f%"ﬁlln rbe’tragér €s
lg! 4 latkoh

| | ine Denisg) n ﬁr wobe rten Pro-
al cal i nes dﬁﬁi@ b HStboarasis® 2 Tl opho Lowhts
utilise cg omi Qrﬂ bi‘ﬁs e est ut| i un
guel conque s separateurs so es revendlcatlons 1 a 10. 55 22

10 10. Trennelement far Alkalibatterien nach Anspruch 9, dadurch gekennzeichnet, daB ein faserformlges Bindemittel
als das Bindemittel verwendet worden ist.

11. Alkalibatterie, dadurch gekennzeichnet, daB eines der Trennelemente nach Anspriichen 1 bis 10 verwendet wor-

denist.
15

Revendications

1. Un séparateur pour piles alcalines contenant, comme constituant au moins partiel des fibres principales, un produit
20 fibrilié de fibre de cellulose obtenu en dissolvant de la cellulose dans un solvant et en déposant directement la
cellulose.

2. Le séparatsur pour piles alcalines selon la revendication 1, dans lequel la fibre de cellulose a un module de Young
& I'état humide de 20 g/d ou plus et un degré d'orientation An de 42 X 10-3 ou plus.

25

3. Leséparateur pile piles alcalines selon la revendication 1, dans lequel la fibre de cellulose est une fibre de cellulose
filée au solvant obtenue en filant au mouillé & jet sec dans I'sau une solution de filage obtenue en dissolvant de la
cellulose dans un oxyde d'amine pour déposer la cellulose.

30 4. Le séparateur pour piles alcalines selon la revendication 1, dans lequel la cristallinité de la fibre de cellulose est de
50 % ou plus.

§. Leséparateur pour piles alcalines selon la revendication 1, dans lequel le degré de raffinage (indice CSF) du produit
fibrillé est de 700 & 25 ml.

85
6. Le séparateur pour piles alcalines selon la revendication 1, dans lequel le titre de fibre simple avant la fibrillation
de la fibre de cellulose est de 0,4 & 3,0 deniers.
7. Le séparateur pour piles alcalines selon la revendication 1, dans lequel 5 % en poids ou plus des fibres principales
40 sont constitués d'une fibre synthétique de 1 denier ou moins.
.,
e 8. Le séparateur pour piles aicalines selon la revendication 7, dans lequel la fibre synthétique est une fibre d'alcool

polyvinylique.
4 9. Un séparateur pour piles alcalines comprenant, comme fibres substantiellement principales, un produit fibrillé de
fibre cellulose dont le module de Young & I'état humide est de 20 g/d ou plus et le degré d'orientation An est de 42
X 10-3 ou plus et une fibre d'alcool polyvinylique de 1 denier ou moins, le rapport en poids du produit fibrillé & la
fibre d'alcool polyvinylique étant de 85:5 & 25:75, et, de plus, un liant du type alcool polyvinylique, le rapport en
poids du liant aux fibres principales étant de 3:97 & 30:70.
10. Le séparateur pour piles alcalines selon la revendication 9, dans lequel un liant fibreux est utilisé comme liant.

11. Une pile alcaline dans laquelle est utilisé l'un quselconque des séparateurs selon les revendications 1 & 10.
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