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55  surface area of filler (b), as calculated from the average equivalent spherical diameter of filler (b), and being
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shoul d be bakqwr the-InveRtIR i G 18 THRSY GHlsblchlied &)%ﬁh.h.tyypolyﬁ.eas TRHaY b Mtortain Ethylene
copolymers and copolyesters. The ethylene copolymers suitable For the practice of this invention are copolym-
45  erswith atleast one comonomer selected from the group consisting of vinyl esters of saturated C,-C, carboxylic
acids ; unsaturated C;-Cs mono- or dicarbaxylic acids, their salts with ammonia and with metals of Groups I-IV
of the Periodic Chart of the Elements, and their C,-Cg alkyl esters ; terpolymers of the general Formula E/X/Y,
where E stands for ethylene, X for vinyl acetate or a butyl acrylate, and Y for carbon monoxide or sulfur dioxide,
the weight proportion of comonomer Y being up to 15% ; and elastomeric dipolymers and terpolymers of
50 ethylene with other 1-olefins and 1.4-dienes.
Copolyesters include, for exampie, various copolyetheresters such as copolymers of phthalic acids with,
a diol providing "hard" segments, such as 1,4-butanediol,and a diol providing "soft® segments, such as
poly(tetramethyleneether glycol), some of which are commercially available from the Du Pont Company.
In general, polymers and polymer blends, which do not have highly reactive groups are preferred ; and
55  polymers and fillers are preferably chosen so that they are not highly reactive to each other. While ionomers
and carboxylic acid copolymers may be used in principle, they are less desirable because fewer fillers are avail-
able for combining with them.
Polymer blends which may be used in the practice of this invention, also must satisfy the above-recited
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Filler loading determines to a high degree how far the precursar film must be stretched to attain a given

50  degree of overall porosity. Below the lower end of the loading range, the pores produced by stretching tend to

be larger than desired and no longer fall within the range of micropores. Above the higher end of the loading

range, the continuity of the polymer matrix tends to become disrupted. The preferred loading is about 25-35
volume percent, especially about 30 volume percent.

55  (c) Interaction of Filler with Polymer -~

The filler should have a minimum degree of interaction with the polymer. In general, the filler should not
be chemically reactive with respect to the matrix polymer ; chemical reactivity includes Lewis acid/base interac-
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ows
above t t equ |ent : eng‘q"g t the filler remains substantially
undi st ort ed d tﬁgfﬁlé} i) )CEesSs. Inorganic fillers preferred
forthe practi pe.vg év{],a Gridle! Phlied @C! Ude: cal ci um carbonate, barium
sul fate, pow Adgﬁ,gﬁegg;gasm %8§éf'dﬁg-(ﬁa bonate, calciumsulfate, silica,
gl ass spher esw Aignddraithdbnderp¥rinrdifeng her 5 inorganic fillers include
those wish h hi ghahodePstfdgodizat @ pariaCh as talc, mca, and wollastonite; but
such fillers mr=andietiar deRNE bithgahizer ROPr esent ative organic fillers are
powders of pohAghaikanet hyl ene adi pam de), poly(ethylene terephthalate), and
ot her hi ghly o0sy30-ahkimes.0hit@ia nel ti ng pol yners; beads of poly(styrene
di vi nyl benzeRe)r adicdk @6her hi ghly crosslinked polyners. -
55 W=mxMP
When the aspect ratio of the filler is less than 1.5, this calculation is valid without further correction. How-
ever, when the aspect ratio is greater than 1.5, and with increasing importance as aspect ratio increases, a
surface area correction factor depending on the particle geometry must be used. The correction factor is equal

ecal
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3. Antagoni zer In general, the polyners suitable for use as matrix

nmers in the practice of this invention have surface tensions in the

of 10 to 40 [err] nostly 20 to 40 err Wi th fluoropol ymers falling

en 10 and 20 [err] Inorganic fille 485981 f ace tensions ranging

a lowof 65 [err] (e.g. calcium carbonate) to 1200 15 [err] (glass

S) . O gani ctofAflas, ehare aLisine aduanstrfade apa\wthpe filer. and As that of a sphere of equivalent volume. Af can
(st yrene- di vé¢ mydhlyealzume) bylobseeving thefshape of fier pagiclesxsderran elagiros avppscopn gl calsulating
e of the mathe sufageoiraarhe peplyingiwell keowsgeoietdesubtinus. gy partivlep ldss tn &Ly in@eerage equiv-
iVeis such aglent rpeticalsfiamples sletelyimtion of sizarisllessreitas endunifeadiseersignioffillepigmore difficult.
ace tens$ onFilsr raigyfesyits in omewhetdnwendflegtivppusiaeaarea n t he envi ronnent,

ch thus effect iT)eanAIpRize Ry beembined pishibe Wefds #y cesvenisntmanpejHore ‘f"iel"]e‘éP'g"d‘
a | ow ener gyp ggR|oF byxgparately b'F'ﬁ’"'Pn'?é’ ati‘!iﬂ%"’&'f wi nBerfg%(rﬂ“ﬁ thep F‘F‘b‘?‘%“d” iend with the

en been founeplylm(sr rby ?w ntagarm lorbra PP (}pﬂ%ﬁfoﬁ’e fr&er removing the
ymeric fill eFe f 8'8?1‘%'5 eA ;/" e 3 zer S ArPee "narsop W % (5"éaésary -
[ ncorporaf’e hg%&d&%& rJth conpo- sition an ant agoni zer in order to
uce the eff nsion of the filler to the approxinmate |evel
that of the rmtl’ﬂé fﬁrcpgfla){m&m b&h&ntp@rw&r aﬁ@ﬁll@ﬂ?&ll&ﬁﬁe worN‘@?'amsngrp%erm&l&pegﬁ‘M%rces
establ i shed HEQAMAAE id hch Qﬁn%&wn,ﬁ%&@&@d@ﬂpB&ﬂn&s%rnqﬁ'ﬂ BNRYE SrrerdAbd8? R lrface
defined 4n ﬁ%n§%&%@ ankl AfRer he3YRVely ORhen R sEALRIEHSIbF Gifferenddisiidig, s known that
ting 25 aghéliowert téhSorIRASRA SN WE b bridhicPbly®sH kil watSheQigher¥rf4¥8 teRfibrvhaterial,
h anot her nBdueK sah inorghific M- 8GOS hdR kers EuatabGinfeorti g Br tésioWduttade Jn infnylchids involv-
lowi ng crit eing polynleBWith inofganiSflledsthé wiry of adhdslof bafeédni thermtdy\endied tha baaling strength of
I aver age tebayaner.dhis\epattietiaryftrud ©1adge od iighDdpect Riiefilersalblthe dakeeof organic, particularly
agoni zer 28hordyeheticafiier, the surtasectensions of niatinaolyindr hed potyinericillgy edegimiar; sodhat the matgedoes
tact angl e ot ulvovesthe filleceurfade ; consequently thewotkfof adbesiontitiewr [err] (the surface
si on of the anSeapoing electonshierogrephief miceaparous fims ohthis ikantion sbey it the pores papsistyf an inter-
matri x pol yieareptinginetworkof vaidywliich hane opesad uRAreuny tae filer Rapigle dyyipsiptehinggPartigyigrly not-
shoul d be a e e ¥igeplly PfeFecﬂ?Fﬂ‘c%lf" Fa5ks 'Béﬂ?ge'éi’ﬁ?ﬂ"l’?ﬁ"‘t%‘ﬁ}‘he ewavrﬂeeree plapparent
d not be?#® I% Eﬁ"lﬂ ?‘l"e?"d’e f’é‘ﬁ‘b lery rﬁr’@*evem@t mof:‘;:s’

ticular che

rr"rr
nt wets the n eere"a arr‘%é WE a s"asaé a'? 'ﬁz*soﬁq %j;:;';,‘;

ot her wi se Sh °“ 5 comb T_‘% com arab%e su ace ens
fill a Iarger than
agom ZEr'S, W' 8& sudh%or@!ftﬁs% W wbiRl ofédﬁ 5[“’1«!: ngy eﬁ%@ '51 3949 fsrgmﬁcam
ect. Vhen ”&% nBRifafgHO Rbrue Qes%uéaexan@mﬁznm er.nr;yu i o e co
[ ler, as, forsidkadRbdinuckd prbem BohnePixnBhet nbaq.o@&rfstm n.res & TG B ymer.

I's only necefg fatix pditerdusd vt IndénBonUr &Rt SLicti@mbBiaisidlcl 478 known inthetaRtaTail under
npl e, the hy&&ﬁﬁ)‘lﬂgdr&e&s%ﬂmu&fvoﬁ BRaleBéeAgd" theABANDBAREHE. Phefaillt8 m@Enahiibf the matrix
rface tenss onpolydiBEgretalned ih telfildd cbrfiposiiorR bOHiS inCenBiéh, Jilfttie pdiositySn ikl theieur @aults fom the
terial cont aniofsd fallravhécharsilthis Golyiier,Gihir@in theififler has beériused tb 848 B riutledte numerous voids
Q%opor ous fi |inexclswf thesegapekispindipantile¢solyr@n be obt ai ned wi t hout an

goni zer, al t hinulggrasdhf mastinowghhiyfilars, theré i gsignifi@nt sufacpteasiardifiondedetwegrt nolymar and
rf ormance. HdUtenAddition of amariteapnizensigh as described ahgwerméduess tHesfentivesudage tensiapbthe flar, the
t agoni zer “frusintagenizer kegeming adpqrized op the Bler sufedes AndIIRYetig hemaix polymet frog wtting the filler.
rr] nole per square neter of filler surface area, wth the range of 1.0 x
rr] to 5 x [e@ﬂ]—‘&’ﬂlﬂl[err] preferred. Concentrations nuch beyond 10 x
rr] nole/[err] ear o r sul t |n so deterlor t|on "gﬁ% nyk nmethoq“{able

unt of ant agfo wolymers aretprocessable

it ding of e era es at

_ eqUI Va:c ePt |l§ %\ %Tzr(z%f:ng?ﬁ H&lﬁﬁ re ed mrsaeaz} ?g T '% IX ntmuous
avi ty) 0 ! an J J{}X r qge @e £ ewnthout
rface ar ea 0 ﬁ'l’lfgftﬂﬁe fn y i gér{a Ace ﬁ\tpro

r-gram of m&xgmon may y c@ ﬁigrql?Unﬂﬂfr p ssrﬁb”‘rﬁ 'f

| ecul ar \A@,grghe ant agoni zer then A— [err] 0.5x err

err] x [err] x %lé@:th an M%ée%ﬁeﬁl\bﬁﬂn&a"@a&wﬁ&ﬁmdﬂ% b Oasckfpe&fﬂ@b)f thé Jnﬂfufa'cﬁrer)
ss than 1.5, iedsititan©aluai) b tplefitablySprafibleld Ghith\ dy HetlssdrWd g lagénin la@igh isRdar adridétjet or in

an emulsion in order to break up agglomerates as effectively as possible.

d‘ ng pellets or

55  Film Fabrication and Stretching _ -

Films or sheets may be fabricated by any convenient technique inciuding compression molding, flat film
extrusion, or blown film extrusion.

&'blend- _



ever, when the aspect ratio is greater than 1.5, and with increasing

| nportance as aspect ratio increases, a surface area correction factor
depending on the particle geonetry mpt2tbgsamied. The correction factor is
equal EP 0 214 859 Bl to Af/As, where Af is the actual surface area of
the filler, arsﬂreesngmts.nﬁsnﬁea&w@heqty bnVéHiatbchiiQle HBRdind Yy o8 rg;&ua ty@egh ! y
cal cul at ed bysranlay; by piEehtréi8 mRARPR dBbredtindidsCér bl Bhleting| StFetcingl Ray B unRkaIC bikoGan or
M croscope @l Biakia stretching hay beapHiidd {eaGetishy Gaimidianaqpy. Sedigntiaitidxiakatreniing is prefer-
geonetric etpdatheanisof siechingaay ibe Inatte rhrgs 8f 1% ymnsddorl t§ €10%]pet seca @r gremterwjihiatout
al entsspher P@%mber decandareferreddet er mi nati on of size is |ess certain, and

uni f or m di sperS¥pighngdy effe¢ted, preferably sttenss 201C fabéve the plassiyansitiph tefparatieef| thgmatria pdixmer
resul ts in SWpEsiaiehly belowehe Vichisoltaning temperaterg efdhemalris polyrirs eaneciallyomithia &4°C atttet i
conbi ned wi PIEHRcIePIndingto sprpe Qfa?ewmweﬁpéﬁtrﬁtcwnﬂewmwwe@w fer strgiehingiggiven
mel t - bl end- S3Tpgsitp e?"a*t?wp ur8 Wi e o f'B'Pé?]HPPL? thpga r‘f? gnie e?'a‘b\ﬁef"rf"%‘ﬂ?*
filler afd %t stral s§ Be W°f'f'f e g ree gforig(a é‘lﬁé'barsrﬁ"ng

the ant agom Z &{ﬁa (Efol B0 monst recﬁ1 )9\ ng&érghtlgl é% aé(ue‘psc %ltlé aE'avw)r 'Ijhus dlf
renoving t h@n@% Vi sn%% ﬁﬁf’ ehtshries rdle Efi %%g)
adsor bed t h@s%e%r i ust trettfe8 b&yohdifdlyielt BBiRe i &EQRA éi‘th'ﬁ th aﬂén?e
of attragti g ﬁtow@r%@es %nﬁ'f fouﬁ'sg nfoi potoSily. élasuafé?én £t 4t BB 2400% iQEquASH) G 0Bast
When di sper sio@brdtéies AniRbRIRGALIBREI At 1B43t SUIEE redifrel mtr%’t RGLH195% prefdRed MMhkn 0 ther-
adhesi on depepiitc patinRdtdribiha®@hii ol bfr@b@ACRerQirettHg, forbstyasdRcelitn thé QREh& Tim Of
t he pol ynerwibelodtid d 1arge &xemiie th recodebed filiia Brdbh@reButt blagie rec6vafyiaét stdtdting/ LB @RS | S
| arge, it I plesavesatsirabrypbraahadtyerosityll stratcted intittsrio®is fivatadibe bdat ses TiistreaBneatinvol-

or gani ¢ 2ol yesexposingd 4 film weder stiaie tdtenylsaturesiabdva the Vicetrseftening pakit this arfust be derie rapidiyam

i nor gani ¢ f #piddealing the porssandimay de z@pmplemmtsponawrel tenhnigdes siihcla dante figmesrand
surface. | ninfAsgfer migowave heghisp. Films M8y 359Ibp Apssinkad, whethar ypdgeaviain of felakesy s t he

wor k of adhesFei? $ep gRrenesiionem oy degreeef iretehdesyiicia pieplsr averalbprivsily ad grester pore
pol ymer . Thiize- Highes ayersll porpsity pl copstantpasg sizeggr a'b‘f Pqﬁ%fﬂ‘? copRiant Porogity. gnay be pligined
In the s e”yoﬁ"" o filer and siretehing @Fﬂe ey ‘“e gp‘ié‘f‘ ;esi N“f"é"}""e'ﬁg‘ gmaller files may
tensi ons of [#if 51"§ predienp SThiEr e sare pEpe o sEetdiigimiaovid etsﬁ'af "‘E’?Fé'y

matrix does n o¥mﬁé@l¥ns% Ee érésell\t mven%gr( grg‘ce cmar? Os[x"?aglgliln antgllcgtlonpipvc\vv\p e e
adhesi on i Srallo(ﬁvé‘f&a qu:og 1@9 xERSIe rﬂ '%Fe t te Ioo hne S Q} s
i nventi gp SQENV it (Rbtrubd ﬁel&ﬂén‘i‘s%u&&@%r%& :? {?&nﬁ&@. alls &Qélﬁh § .h ﬂﬂanﬂﬂnwﬁ

voi ds Whi ¢hs BRiaitRBE e SloibticaPloRiie of dMemidnlatiéiprddadid, be] €S during stretchi 'ng.
Particularly netinvehlidnls how ilusPated by tdprlsényatiCeOdxrh$dstor RSB MrBodihery tR&HED, whBrei AP
POl yMBr At gakX, propbrélorisdhd h6reahtdges\arsl BEwaiht Giesa PGS ndieed. ROEHRS bIaReabRéHRAERbE
pol yrmer andoriginkily @btainddin Sihalxtebsbacknbdudis! dits.s nor phol ogy is a direct result
of the asghi evEheniterals empidyed@reldesfibed Hra8le O N4 BRIt dRedibOREPLOEEIy, AleCholymbd redtrix, the

nanmel y, a wilerk ttefantaginizens.aind pmnaiiamalipbtigizasiersdioybdin the cdnpesitichéifgim whin theispdctic
stress of tdmbodiments of tivoinyention have begal fapdrated Table Stdesegises dtiercampositioss which|have tsen
further beldémiozes foribg faltrigation planicroproks @is erdi dsiporposes ofsynparisradTable Seomipanzente
filters andatg;@atymdschwqtﬁ ot thapisiortsous filgy prdromparetive pxsmpleso t hat t he gi ven
pol ymer 4 nconpledpliowipg igstmethofrware prrieyed of the given filler (that is, has a
cont act ang! eAFT'Pé ‘H’ Isa?’gé?'d'leﬁsaﬁ"a%"a%? &)9iveq fading '%Wgéfﬁ‘ﬂff bardsyges igpade ggy
wor k of adhesf gg‘? d' atm%r i nt erfac%‘ ig‘:‘sp 10 sour ce of
S| lgm fi Cant S O[n:ms %mam??r%p twe uml i ng:]?" ervsgﬁ){ A abi-
PO yner S pr i )|se r r sured \ﬁn %1«1% f nessg?rﬁ:\v%gg
phase, e po érr%e’ S}
unfllled pol y pol yners u e |n thIS |nvent|on are normal |y
ductile mater *sﬁ'ﬁn Y‘.ﬂh gsﬁnﬂ%s}aﬁc Wit ety reb e (BIVER)LHA NG, vieh AWRPRYndidRd
process of m ibrbg\i@lzﬁkﬁ@aér@&ﬁ@m id waeh fMRhedtdd @18 skth Iéétb@ssfufeafekéhh&uablheskﬁé buir e
nmechani spn of kb&sﬁatpamaﬁéumg ,Mmamyp&egtet ained in the filled conpositions
of this invenasTip-182xt Tebestiafyt) Eireyiddrespteks¥ it PRAMEASTM Ba8dA Thié G@éhninB®Nn was
nor mal f ai | ur mademlydotrepresantativd sampled, yinderitwasdoeridan duafititve évalubtohs fhasinkeethis iwad
t 0 seed or nutdndabeyingtuthy sabs maiix thiymeitiaaxitesompératidtearatrdnbtil in qualitstve tests fafi Gims
unfill ed pol yofaiis intentidnverecassiieably momtresistaotrtg bani-teafingl thapipaper bffiiger seme thickiness. Sur-
si gni fi dant sfacd tausivntobauditien wds héasureha E0°Gdy the &n Npwl ripgrmethed, dsirfgi d 70845, TeAgiwinetdr on
- of an ant agonimaewfactyced iy GentrelcSsientifip Eel. Ritjeiencof £8E SelentfiaGoep- Erdagddew. Yinois ine yelee of
tension of thtbepyrfapetensioniasthg mixinglemegahirereseneraly araud 1 89S o vBeebtaingd brasspming ey
surfaces and PRoEFeEnviIinHgmRerature gl G1 ROBHTG frTace SR PPYRYS WR% oFRitaddiom the book
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Compoundi ng of the conpositions of this invention may be acconplished by
any known nethod suitable 45 for the nelt bl ending of thernoplastic

pol ymers at tenperatures at which thepo2td85%8ol yners are processable. High
shear m xing, which can be achieved in a Banbury-type or another high

intensity nixe ubHAdd b MaRd DekKILIE., (1962) Wheaé Mot svalthble,
There is no negs :rt':\ el &gg? %gi?gg&?}“@%ma itiSn. BBYACcORNSIM BEAIIES ivixaibtained from
detrinent to tNiidedss dr&@ Q}l:( Nichtabt/MGES WoHe nasaslrétdByccbrBing &F ASTMY DH932-6TNCHS 2
of fer. i nprovedydaiber. mance. After bl end- ing, the conposition may be
convagrt ed i Nt OASHWD-B8HIRVE BlaSd thanditth BripratuRMas &tdning iy differedtial spanningiclatialptrygDSC).-
pel | ets or 50 astepiszs idatdofténingpoilid t h an aver age equi val ent spheri cal

di anet er nomi nastNyD-638 Wtimatedongada. f i ed by the manufacturer) less than 0.1
gm are pref er ozl nyatqinie nsed dcthaextnplesage listed bgaminy abigstt4-ng agent in a high
shear aerosol jet or in an emulsion in order to break up aggl onerates as
effectivedy as possible. 55 Fil m Fabrication and Stretching Filnms or
sheets may be fabricated by any convenlent technlque i ncl udi ng conpressi on
nol di ng, fl at fllmextru5|on,r Wﬁs%l%% ey EP 0 214 859 Bl
Stretching may simlarly be accorrpl rs any convenl ent t echni que .

i ncl udi ng by pant ograph, by hand, hgskesml i cal |y, shgnpi nchvieasl | s novi ng at
di f f er ent”® r at ®SLY™BR Dby tenterl ng. STENSIWh| SOETENHGaWIB] . bi axial, or
radial . Bi axi JESE may be a‘@%?ﬁt‘%d %ﬁd‘;&t FErTy o{@f’ul tMpeousl y.
Sequenti al biaxral stre c |ng is prerer-. The rate of estretching may be
in the range 0T I% per second to I100% per second or greater, wih about 5
50%.per sgcon®-pr efBshylenk/viont et chi n@s-Ps effPekted, pheferably at 128ast 20C,
above the glass tr fog terrperature ofthe matrix polymer and preferably
bel ow the Vicat soften’ ng rrper ature of the matrix polyner, especially
within [err] of2thagtmhiens/vigr at ure, 2slependieg to some degree on {2Be rate of
stretching. The optacetatetenperature for stretching a given conposition is
that tenperature wWtRnC®PY™nge from [err] above the glass transition
tenperature t@.§he pdh@atesfhysof t €ni Bfopoi A At Whi ch testsgspeci npgs of the
conposi tion displ ayck hi ghest degree of orientability in a stan- dard
stress-strain test.75E%5 ¢apelymer pol yners and conposi tions thereof exhibit
different elastic and vij scoel astic behaV| QL. hufﬁ"gl f- feﬁ{g' ng angunts of

0

stretch dust Be' i mﬁ affferengagarrpl 3 i n erto obtain thé sane

perneabi | ity properzr.4y @sepnl@tgyer, 1n any event, the filmnust be
stretched beyond i tagid;i Bbf\pmﬂtalim order to attain the per manent 15

def or mat i ons necess%m}/- 44e$% polyitfebratat i on of porosity. Biaxial elongation of
at | east 50%|s re ‘iiﬂ at | east 100% preferred. Uni axial el ongation
of at leddt 50%is gag,gjhée w'th at | east 125% preferred. Wen the ther-
noplastic matrix material has a high degree of recovery after stretching,
porosity indu®e8 i Mopdlwamife:et ched festm wi I%* be | 098 to a ¥28rge exPent in

t he\#ecovered fil m43t 20rtRs o redﬁ’b@ el astic recovery after stretching,
and thus go preser\géiggi’ permanent porosity, a stretched,

m croporous filmcan. aehmnﬁeﬁe This treatnent invol- 20 ves exposi ng a
fil munder strain tsebdcemiger at ures above the Vicat softening point; this

- rmust be done ra |d| t.0 avoi dlfhe I|n t he Pores and may be acconj%l shed

wi th conventi dn Eﬁﬁﬁgﬁ;ﬁ &Genter' frames and infrared or

m cr onavessheat i ng deirdoTemerBy al so be crosslinked, whether under strain or
relaxed. For a |ven corrp05|t|on a greater degree of stretch results in

greater overalf- porﬂg b%;jﬁrlegt eg%tgore WPPe. Hi gher overall poPosity at
re

constant pore size,, I'’ze at constant porosity, may be
attai ned 25 by addld;}gﬁemgrse @dand stretching, respectively, the sane
anount or®| ess. Al tt&lﬂaiﬂv!le:hyor&ﬁ&ﬁmal ler filler may be used in the sane

vol une | oadi ng which for the sane degree of stretching will provide the
sane porosity with smaller pore size. The m croporous filnms of the present
invention are particularly suitable in applications involving the sepa-
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ration of liquids fromvapors, for exanple, in "breathable" waterproof
garnents, diaper liners, blankets, and 30 such ; in construction elenents
such as, for exanple, greenhouse wal |ep@zisesdsings ; in filtration and
adsorption, such as filtration of biological solutions or of fermentation
products, etc. This invention is nowillustrated by representative exanples
of various enbodi nents thereof, wherein all parts, proportions, and

percentages are by wei ght unless otherw se indicat %TAII %'g.p of

measur enent n ,gi nal Iy obtained | h e regey to Sl units.
35 s The n&ﬁls enpl oyed are d?.h e%am4 PMSTah dBscri be
respectively, 4166 pPedMposirait ri X, thegm2l | er wpat he att agoniGi&ERs, affd t he
conventional plasticizers enployed in the conpositions from*@hich-the
specific enbodi nents of _this invention have be&n fggéi cated. Table_
describes the %Srrpogﬁgf’ig‘ﬁ,‘?l%i ch havé*tfeen &Ml oyed“for the fabrication of
m croporoffs fil ns of® e pur poses of conparison. Table 6 sunmarizes the

fabrication and character of the mcroporous filns and conparative
exanpl es. 40 The follow ng test nethods were enpl oyed: ASTM D-2240:

Shore hardness, scales A_and C, a given reading indicatli .hardness
i f made o, t he* CPolvmensel-1t HEAIMB- by SWF‘(‘%C "ﬁ%l\’lcff‘?@%&g%ge%‘?%%r%dul us at
room.t enper at ur e,_,l [TESLAP. S 06-205BYVea1dzansticyy) asH mSTe

mai nt ai ned at 50%1% at \%eéﬁg@néhdf-tdﬁ%ﬁ e%%:aV\at er BQ/X'Napor per neabi - 45
lity (WP) is expleasatmiddlfseiicressen dvPstoodae vatpoom amecnnﬁ\nowagmr%
per cm of thi ckndstermined. vBithin weyesel minteste sevaTal 2ew s(APIRE I8! T per
MPa_ Fed. xTest Msasheemarable Ng. lovgmoRuluseRmRIes512: Hydrostatic water entry
pressure (HWEP), in MPa. When HWEP is indicated to be > 0.25 kPa, as
required, liquid water perneates t-he sanple at pressures |ess than about
6.9 kPa but 50 it does TRHLEPES FEEERS USEDMN e BxAeaESed cup test. ASTM
D 1922: Tear strength, Elnmendorf, expressed in g/mm ASTM D-1922. This

det er mi natd on WABLERde only for represbESISNATIONSSRECEELC SURRACE SKZEwas f ound
in qualitative evaluations that filnms of this i nGRAVITY| FENEONoMVNng to the
same matrix polyner_class have conparahle tear strepgth In qualitative
tests, all fil of, this.inventiqn were congiderak] y_no resjstant to
hand-t ear i ng tﬂ%ﬁr?}apgo Wtﬁgc%?ims t hi ckne€g Sutr)z-'X%S 70 fél e™Bnsi on of
addi tives was Manineedam3 Dombgort-tteman) Noup-2 i ng 2124 ho@0 usi ng 5a7¢/0545
Tensi oneter ma y | Scientifi€ Co.o 9 Vhai ON :
Scientific Cor g‘&ié%%g?\% ed, &?P%éltzoi s. The %/‘a:fue gfn?hebgurfggg @ﬁsi on at
the mixing tenG3fss §Paeresgeneral |y around [ET4] - 2r48 oB2W ned By2%ssuning
a decreasg W t ol e@9réiciAevioiltenkebdl I'] Supimce tigmei opgof polsoyess was
obt ai ned from E&ﬁ b%gk 7 EP 0 214 859 Bl_Poly rwnt g]}face and, Adhesi on,
by S. Wi. publi Y y Marcel Dekker. Inc.,F'( 985)3' Ner g’ not av r#ble. it
was estimated Mrothedmdh blackmaterial s of sinFdaAr c@pdsiti on. w3fnoe
tens¥on of fil aj f IS SO S. ouUr face ,c act
angl es werae mggélfaé\é\@g%%gﬁd!%g% ﬁ%%’lgg%jm ugs?%g g(?goni gfrfgtlgc?ﬁ' ASTM
D-3418-75 G ass transition tenperature was determnmined by differential
scanning calorinetry (DSC). ASTM D- 1525 Vicat softening point. ASTM D- 638
Utimate el ongation. The materials used in the exanples are listed below in
Tabl es 1-4. 10 TABLE 1: POLYMERS USED | N THE EXAMPLES SURFACE

VI CAT ¥ VI CAT
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OLYMER TTENSI ON  FLEXURAL SOFENI NG WTH

S| GNA- ' [err] MODUL US PO NT PLASTI -
g TION  COWPCSI TI ON EP 0 2144%9 B1 [err] [err]
- | Et hyI ene/ vi nyl 25.0 62.0 64
25 20 acetate 92: 8 copol virer P-2 Et hyl ene/ vi nyl
5.0 6.9 -25 acetate 25 67: 33
opol yner P-3 Et hyl ene/ vi nyl 25.0 30.0 49
25 acetate 75:25 copol ynmer mage 3. Mﬁ%%%%&s est .
3. C §112 80 . -45 copol yne 28.0 27.4%
erepht hal i ¢ dEEER799% i sCPMOBHETE aci d, ZEII*IB%Cpo @R r a- H@#Gvﬁg‘l’\@
ther) 35 glycol, 19.5% 1, 4- butBENEHE of est,
st . 134 125 0 43% capoehisstam 37.0
3. 6% hex?’grret hvl ene 40 adi pam de. 23, 4% hexanet hvl ene sepacani de
- 6 Et Y1 enel bropyl.ene/: _.est. 7.1 - 60
, 4- hexadi enem& p%g gﬁrﬁ? ter poq yner % 7 Po °§’/°ne9r Bl end:
St 100. -2 Ivorooylene glycol sebacate50 @GS0% et hwebBene/ N- bugbed.e 25. 0
cryl ate/ car bon mon-  oxi de, 35% stabilized poI y(vinyl chlori de) 55 EPO
14° 859 Bl SURFACE  Stearic aci car VI CAT OFL YMVER?

ENSI ON FLEXURAIWSOFTMQ of WilbtabES!IdNa- o.80 18 720.0 [€rT]
LUS PO NT PL$¥83'x|ornatTJ:O\| COVPCSI Tl ON MPa
err] Cl ZER 2@2% rnf—"- H gh density 24. 6 690. 0

“_Lf(s nic pol yet hyl ene
1\ 20 A-5** Mixture of hydrocarbon oils: 0.92 20 610.0
36% aromatic
24% naphthenic
40% paraffinic
A-p** i-ethylcyclohexylamino salt 1.06 17 440.0

25 of lauryl svifate

*A condensation product of adipic:acid and 1,3-butanediol
**Available from Shell Oil Co.

30 .
TABLE 4: PLASTICIZERS USED IN THE EXAMPLES
DESTGNATION PLASTICIZER COMPOSITION
2 o1 "Circosol™ 4240 (Sun 0il Co.) Né;ﬁhthenic hydrocarbon oil
0-2 "Santicizer" 141 (Monsanto) 2-Ethylhexyl diphenyl phosphate
_ o-2 "Santicizer™ 8 (Monsanto) N-ethyl o- and p-toluenesulfon-
. - amide
N/
40
45 The compositions of all the examples are summarized in Table 5, and the experimental results are sum-
marized in Table 6, following the examples.

The units for vapor permeability and water vapor ransmission rate in the examples are omitted. The former
are understood to be kg/m2.sec per MPa of vapor pressure driving force per cm of thickness. The latter are
kg/m2.sec per MPa.

50
EXAMPLE 1

In this example, ethylene/vinyl acetate copolymer P-3 (Table 1) was employed. The flexural modulus of
this polymer was 30 MPa. Calcium carbonate {F-2 in Table 2) was melt-blended into the polymer at a level of
55  19% by volume. Polyester oil of A-1 was employed at the level of 3.9 x 10 -5 mole/m2. The Shore A hardness
of this material was 84. A compression molded film of this material was stretched biaxially 2.5-fold at room tem-
perature. The water vapor permeability (WVP) by ASTM, E96-66BW 5.8 x 10-5 ; the water vapor transmission

rate (WVTR) was 4.1 x 103, The hydrostatic water entry pressure (HWEP) was 21 kPa.
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Pol vers P-1 through P-4 by dynam ¢ nechani cal anal ysis, ASTM D4065; 15

Polvmers P-5 through P-8 by differential scanning calorinmetry, ASTM E357.
** F|l exural nodul us increased on st oFR§&14a859Bdom t enperature and coul d not
be determned. Wthin several mnutes to several hours after quenching, it
20 was Cesandingédciort ricrbsdpythdbirdsti SecBonniRé @Bropoldvs i ofthis Exanpl 5Bl dO B datdh
THE EXAMPLESatRAuniform afrdyldf frditis each containing one or more filler parfidleS WAl §ab\hSBfehdhce of simply
SURFACE S| ZBhagdgih thy voidhiSiotidhring td the-polymerd surraliiding T Fhe sidac©wgs an array of pores, with little

F-1 - 2. 4 2filler apparent on it. 1t bplieverhthat 3@ filler, which pilheees very lopsely T thenpahyoar witnpin fa)ls off the
F-2 " 25 74surfacgQ -5.70 Multiflex [err] (Pfizer) F-3
2.70 70 0 07 nom @ ass spheres F-4 2.46
1200 Pol v(styrene divinvl benzene) ) F- 5 1 16

gg 40 MT Th e?rom Oﬂr%ﬁ%mked terpolymer of ethylene propylen a 1 4-he b (P-6 6l'able 1) was %l

nom M cral 2&\{2 1 Poly eronlAe}w nwp?ﬁtedata.é:;%;%}e% é%

40 45 50 55 jg YL

DESUGNATI oN o %% ks MOLECULAR
GRAVI TY Tgmamm(%ﬁ%a,gg@rr] est) [err] 10 A— 1* Pol yest er
oi | 4000.0 A-2

Pol y propy | ene @ tV&@Mo%%%&tt& critical eﬁhct @fsurface conééhtration of the antagorivZebléh rhleréporbus film-
St eari ¢ aci Clorming capability is demonstrated. A blefid 47, Table 1) bfipolymers composed of 355 ofa thipolfimet b
M xture of handieas/abddg acrgatesarbon monoxide. 448 35% of sthlilized poly(vinyl chioride] 2@s Gled %6 30% by
aromati ¢ 27 %olvep Witthibe caiciugBsisbpaatead! Exampte 120 A- 5** M xt ure of

hydﬁ&e/c ar Bon oi Inghe compositioof ERample 3 thére was incorporated the p@ly€sted oid Examplerfeat p teve? 4052 x
napht heni ¢ 40Fmolefmit hthat o Examgies, 0.6 x 1mdwtﬁntwmp@m?nemmes§m molded into films
1. 06 1and subjected to blax1al4'gmn tgmpeyature stretching on a pantogragh. The f§ Exgnple Stwas styetched
condensat i or>FRlddgach difection; }"J‘F VP thy resuliant(fimwas §.58c\@1°ghe WVTR 0.20 x 10-3, HWEP 414

KPa. The film of Example uld not be stretched after repeated tries. Instead it fragmented, showing none

25  of the characteristic whitening that indicates the formation of extensive voids. While the WVP of the stretched

film of Example 3 was below the desired value of 1.1 x 10-5, the fim had measurable parosity. The difficuity
apparently arose because of elastic recovery of the film after stretching, which reduced the porosity.

Example 3 also shows that when the matrix polymer is highly elastomeric, the induced porosity can be dras-

tically reduced on recovery. Permanent microporosity can be retained at a satisfactory level by heat-setting,

30 asdiscussed earlier. However, even without heat-setting, the fiilm could be used, e.g., in semipermeable press-

ure-controlling devices in which microporosity varies with the degree of stretch.

EXAMPLE §

35  (Comparative)

- High density polyethylene, P-8, (outside the scope of this invention) with a melt index of 0.2, a flexural mod-
_ ulus of 690 MPa, and a surface tension of 24.6 m.J/m? was filled to 36% by volume with the calcium carbonate
\/ of Example 1. The polyester oil of Example 1 was incorporated at the level of 2.6 x 10-5 mole/m2. A compression
4 molded film was stretched two-fold biaxially on a pantograph at 70°C. The WVP of the resultant film was 360
x 10-6 and WVTR 136 x 10-3, but with HWEP of zero ; the film wefted out during testing by the inverted cup
method, suggesting lack of pore size control. The hardness of the compasition of Example § was 92C. The

resultant film was stiff, and paper-like, with tear strength of 360g/mm, much below the films of this invention.

4 EXAMPLES 6-8

in these examples the criticality of antagonizer surface concentration is further exemplified. The polymer
of Example 1 was filled to 29% by volume with aluminum oxide tri-hydrate (F-1, Table 2). The surface tension
of the filler was estimated to be 70 mJ/m2. The polyester antagonizer of Example 1 was incorporated into the
50 composition of Example 6 at the level of 0.42 x 10-5 mole/m2 and in Examples 7 and 8 at the level of 0.53 x
10-5 molefm2. Both compositions were compression molded into film and subjected to sfretching on a panto-
graph at 30°C. The film of Example 6 (comparative) could not be stretched, but rather fragmented with litle or
no indication of the whitening associated with void formation. The film of Example 7 was stretched 2.75-fold
biaxially. The WVP was 55 x 10-5, the WVTR 98 x 10-3, HWEP > 0,25 kPa, The film of Example 8 was stretched
55 2.6 fold biaxially. The WVP was 87 x 10-5, the WVTR 125 x 10-3, HWEP > 0.25 kPa.
The hardness of these compositions was 91A for that of Example 6, 90A for that of Examples 7 and 8. The
flexural moduli were respectively 89 MPa and 85 MPa.
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vai l able from Shell QI Co.'30 TABLE 4: PLASCI ZERS USED IN THE EXAMPLES

| GNATI ON PLASTI ClI ZER COWPCSI TI ON o- 1

rcosol ™ 4240 (Sun G| Co.) Napht hegp ¢29a6d @car bon oil 35 0-2

nticizer"” 141 (Monsant0) 2- Et hyl hexyl di phenyl phosphate O 3

nticizer" 8 (M t o) © N-ethyl o- and p-toluenesul fon- am de 40 45
~conposi ti ons—UE&ZQI the exanples are summari zed in Table 5, and the

eri mental resubbjreRky sHbBimBR b uhEHvehtbn, 5 BSR4 Bend bRk, RN ddGoifaRe pe%sa%l, Sning 9%
units for %ﬁ@@focﬂ?ﬂnmmzlnh by O-@-ms Wait Séndadth a‘uﬁﬁ@«%'&ﬁéﬁ%ratﬁ?q tabiet 2§)Gaid filler
np€s arg Ombihd Hesent 8 el @ oNEb HVEUHD RS Srkdaiiket WasRRalielcll(ABEFablYBR e@bloyed at the
Or pressur e edélioh.g95 10SkoRin2Erhe 6IBNdeE mhtBiabkdipsiftized AR hidtid Riruddd @ fdr@ & filn WARA was
. 50 EXAMPLEtrékchedi o fip foli€at #ixgal diferertialgpe s ie i imatlineasiédtiod 2fod QRO sups@iierdtly n a tenter
bl e 1) was aaps pyeiibothsw@tchdstiviigtteeraetied s a Gin ténpeftupOdf WiFBRE 35¢0@ T hSfimMBSithen heat
Ci um car bonagt@nderstzin imthd Glpleefrate anEESC.IVOIR wads|1¢ Rdet WMTR@O & hes, aod NWEP 2383 KPa..
el of 557 19% by volune. Polyester oil of A-1 was enployed at the | evel
3.9 x [err EXAMeLESHdCempardtiys) dness of this material was 84. A conpression
| ded filmof this material was stretcheod bi aX| al Iy 2.5-fold at roomtem
rature. The watlehisgsgmple. lotsthaaap pfecy WP}“B ey fifies wereusgded pqmpo-
e water vapo ﬁ'ﬂ?wcaﬂglwv%*g? ‘E?ﬁ°'¥°§t°@s;(" M7, 31"‘3! ‘*Ifﬁé Tabe Rlond gelynsopylene
ter entry’pr 8% °’%§’5(A? aR'pa> a‘itﬁ"e' °f°é9 (3 Tﬂ'e yame'@bea?ﬁ#.aﬁ formed into
ectron mcro8 @ % 7} betrefe 8‘%@” microscopy
anpl e reveal éed mr"% '"é‘( “ 'ﬁ' 'F' ?ﬁﬁ"é e‘8‘¥°% et 3%3 %‘6@1 ‘ﬁc‘b‘rﬁ‘b""ﬂﬁ"“‘
e L0

eloos Iere Ie1 The sa pe e
more filler" Qoneﬁ af 'é

contam of an nize he e%f this va\?on
' MUt no a@@r@“oft%tﬁ Tqr gﬁ Qdaﬁgm m{?}'ﬁhﬁ \(%g nting for-
ray of por €s mamn rﬁlé eﬁﬂgh%ﬁ&@é & QJrfaQé’hch\Lty sgg iated o lead
I'ller, which gdhedSe rx&caey fRRSHh, Yrobably! daeaugp&xm.oauﬁhmmsg nk.ﬁg a rfe filrs) @hieh thus
rface. EXANPieEt its théﬂwo'dll&k@l&ﬂcieﬂ&ﬁ@eéaﬁa@ BHRimbEEing OfnisBLAR¥LERR filded VAR YRR s@fﬁges are
4- hexadi ene, détfinéhtal thatdl sacchis oM ifviettio dvdnQuneDam ahBgoriér i BrlesEREIn We lphopbraount.
| ci um caronate of Exanple 1. Polyester oil A-1 was incorporated at a

vel of 3.1 xekawrle fierr] The hardness of the conposition was 27 C. A
npression nolded filmwas stretched biaxially 3.75- fold on a pantograph
[err] WP was The Solymef efiExdmpidriovadbieRblidriiedwith@fasy sphd/NERF-4 T 7bI6 2P aleveE{ AR bPBIuBe.
D 4 (Both CoNpastagopre)or digstitizer whegeridyed Athoagiphespmirndhairfageit¢nsioa bf gidssé 8JR00ONJI/em?, -
rface con®enerdexiecsivenpitingaad adhesiefoveuid be expertadit betwres thejpplymer gt filley, it was found
pabi lity is Harasesiccentarination pleasntin thpaly, cogtetithe sutfpceff the glagen g atdhngings bahaysd like
% of a ter poPifase hgringa iy g‘f"éﬁ‘f@%‘-e?ﬁ'ﬂ" yihe a@FVF%Rfé? FeanisSPAUIRBIGRG TRsSs sisaceIssdigrety
abi l'i zed pol g{"%\a Btgied EhFS ‘f&é‘zz RRQieleqtpy %ctwamsxj%fﬁ%?e lea‘ﬁ'é“‘ﬁﬂ"’r‘f‘ ‘E‘ﬁ\éc" coating was
| ci um car bon2sgY byES!e& g‘es °f"ﬂ"°t‘ ligu ?f:p‘bg SE "P@" iqpi ?bé?"e
s Incor po:‘}sat S gf@r‘ e %FIF}? gn‘% e t:t):8 Fe el es iy sap 'x.x
leln2; int hgtglyng j\JIm aé?h mlx?; tem%é:ta ure, §?§§e glgss lFll ace would
r\e/' conpressi R&e cfeg' %e m% or not at all. This indeed was the case. The compression molded film was
stretched biaxially 2.5-fold in a pantograph at 45°C. The WVP was 1.7 x 10-%, WVTR 0.89 x 102 and HWEP
40 98.6 KPa.

EXAMPLES 12-15

These examples show the criticality of stretching temperature.

45 The polymer of Example 1 was combined with 9.5% plasticizer 0-1, precipitated calcium carbonate (F-3,
Table 2) at a level of 26% by volume, and stearic acid (A-3, Table 3) as the antagonizer. Scanning electron
microscopy, small angle x-ray diffraction, and light scattering particle size analysis all showed that the filler in
this and other compositions containing ethylene/vinyl acetate polymers and filler F-3 was present in two popu-
lations, one containing discrete particies, the other agglomerates of an average particie size of about 3 um ; it

50  was not possible to determine quantitatively the percentage agglomerated but it was very significant. For this
reason, the range of antagonizer agent concentration can only be estimated as being between 0.89 and 44 x
10-% mole/m?, Compression molded films of this material stretched non-uniformly and were subject to fracture.
Nonetheless microporous films were repeatedly fabricated by stretching, and reproducibility was high. When
stretched on a pantograph 1.75-fold at 30°C, WVP was 21 x 10-5, WVTR 11 x 10-3, and HWEP 414 KPa. The

55 hardness of this composition was 88A and the flexural modulus, 90.4 MPa.

The Vicat softening temperature of polymer P-3 containing 9% of plasticizer 0-1 (Table 4) was found to be
50°C. All four compression molded films of these examples were stretched 1.75-fold biaxially, and at different
temperatures, namely, at 30, 40, 50, and 60°C. Even at 40°C some decrease in permeability and some loss
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and subjected to biaxial roomterrperaé oreugég thhI ng on a pantograph. The
filmof Exanple 3 was stretched 2. 5- Pt A& ch direction. The WP of the
resultant filmwas 0.59 x [err] the V\X/TR 0 20 X [err] HWEP 414 KPa. The
film of Exam?f gontrol @LAPraPiZg MBS PRECRET 8% werehyithdiie rrrBerB3RE- Ardng gbove te VMisatdointof
fragnented, SRGWMAGTATONS nsasingflost p@emisaliic T 728 0P t2eMi 'PB#RPng that i ndi cates
t he formtloMnswe voids. While the WP of the stretched fil m of
Exanpl e 3 wa he desired val ue of 11x[err] the film had

rreasurab'e porow,f ol Gl GRS QRG PR GAUSEI R54EhASLIE The
recovety of Lagbrbia byt 3 r. : afa S < il bl
3 al S0 shows girdided Jda%to hﬁé{%‘c :ﬁmbﬁ':‘%ndHWEP

i nduced por ogbkhxpgan be dras- tlca l'y re uced on recovery Perrranen

m croporogi ty can be retained at a satisfactory |evel by heat-setting, 30
as di scussed gxambier7. However, even without heat-setting, the filmcould be
used, e.g., In sem perneable press- ure-controlling devices in which

M croporosi ty Venecasposilidniof Exasplelggasdabricdtedsit exadusién bidaXAhPubsdnudBy stretched 2.25-fold in

( Compar at i ve)helthaghinedinaction 3t 20%]. if easthiénmubiectdad 18 6 Magls bisslegiront eam sadigtion.(The MyP svas

i nventi on¥ wili2kx 18 VTR 2.Ad 8K3 edd HIVEP, was 414 KBa. Bathplesotihe samg satsfial 6@ Qutiidetto elagrdn a
sur f ace t ensibeam igpdiatign kndien gyerpge WYB of 1.5% W0f. t 0 36% by vol une with the cal ci um
car bonat e of Exarrpl e 1. The polyesteroil of Exanple 1 was incorporated at
the level of E rr] rmle/[err] Acorrpression 40 nol ded filmwas

stretched two fol d b{’!a?‘( ant h %t err Tt} V\X/

res tant 2fi | m‘&%ﬁ{m be ¥ TS E%
}ng O:‘m et tet e fnixin E?’f\?%r}\ e ol r bouﬁ wazibout I%]&nﬁ{?l (:%( 8%tb‘F
' pore f l'en-t u=.rp£| féﬂ
92C The resu ..t 3k vegrﬁ rot oldé%'ﬂ 0 i g.{fsﬁm m
360g/ M guch Jhe hﬁ Lt o St B o AV i finer &

exanpl es t heagg h(;—s QAR by« ff-s, adiiHapE2PaSUr f ace concent r at | on | S furt er
exenplified. The pol yner of Exanple 1 was filled to 29% by vol une with

al um num oxi dramplUE-feydrate (F-1, Table 2). The surface tension of the filer
was estimated to be 70 [err] The polyester antagoni zer of Exanple 1 was

i ncor por awed i IThe ciphigethedestec P (iable 1) was pladticadowit IplastBizerto-2t (Tablel 3 toc25% by wght 2ncr-
[err] nol e/ [ ewatpd atadheipinstiEradpplyeer Wasapdwdr eftpoly(styrehediahyl beinzedel(B-5xTaple 2) eads at a
mol e/ [err]. [Bualf I%rhyooiume. diitkougtethesurfaceension otthe bagtsiet dhe; mixing thiperatuigwas about 29
subj ect ed to"‘s!’!“r’»@t%’f?%?%ﬁ"‘%ﬂ%%ﬁﬁf‘bﬁ Teftead) wag emleypd fongtheless pl anpyst of B5oa ] reoledm?.
(conpar at i vefeerairssionmedagBimuas ereiched? 25t bisxiallyreya PRotogiIPR ALTATE- WieiVR wae 2% 1 1%)
no i ndi ca®i offVaR 12 naWARHWMERAP74€80ci ated with void formation. The film of

Exanple 7 wa tched 2. 75-fold biaxially. The W/P was 55 x [err] the
WTR 98 x [e > 0,25 kPa. The filmof Exanple 8 was stretched 55

2.6 fold bIaXI I The
kp@/ The J;]ar Xoglilt:e §e§ we"t@&m%ﬁ mr?%:aln le éﬁ%%é\e E? eranFi 3\5 w%
for that of f@wjong% exura re respectlv y 89

. and 85 Mra. 859 Bl EXAMPLE 9 In a preferred enbodi nentof this

i nventi on, agxwljg%bl end of ethyl ene copolymers P-1/P-2 containi ng 9% of
hydrocarbon prasticizing oil 0-1, was nelt bl ended wi th al um num oxi de
trihydrate (F- The gablalefand)ier ordixshndids|1b eid 20 wereleombuid a8 BR@éitheddntagorizeimeds siifomitig8o
by vol une. The thepbiggawaz giastiviasl & 5@aby weight AGohpkession haldéehiB was swepheaiyafold Bibixidiijn e
| evel of 0. 96n xpdn@ptapb arBd°c/ WP wis 34 kHE-SINETRIT G 10t apd HWEPwAL5BRE.l et i zed and
flat-die extruded to forma filmwhich was stretched on nip rolls at fixed
di fferenti al EXARE 22n t he machine direction 7-fold and subsequently on a
tenter frdnme 2-fold, both stretches having been effected at a film

t enper at ure of Tabmme[ g filler were cqmbingd 95 Exapelgs ?Fead't’ Z‘Sél“s UVR)‘E? p'ﬁ%r Y’Fs|°ﬁ“t‘t3‘|’t@“

tenter frametha@ntpgoni "(WP”WWE’P&“’%" pthe jevahofigd o192
kPa.. 10 EXAWEE“’BJ‘ fP"t}‘ a‘f’ﬂ NEEE G m x g“'«!‘f—i:o fﬁe o
ant agoni Zs? r gn%ﬁt?eléaﬁrge size o t evo ea e %ﬁ"ﬂ;@ hesveageiglp s%clearlys ow the surprising effect

of very small amounts of antagomzer on the abrhty to form pores. Even in cases where antagonizer is not neces-
sary for the formation of microporous films, it is often helpful.

-
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on containing the copol yetherester P-4 (Table 1), M thermal carbon
k (F-7, Table 2), and pol ypropyl ene 15 glycol sebacate antagoni zer
Table 3) at a level of 0.10 x [err] nolel[err] was nelt bl ended and
dinto a filmby conpression nol di ngPolt4gseashd not be stretched in a
ograph at [err] Scanning electron mcroscopy revealed a structure in
h filler pargxaieeg2vere conpletely or nostly covered and wetted by the
mer mat- rix, 1n contrast to the |oose-filler effects seen in Exanple
he sanpl e fail agomioub pdifahlide tdrpohmiet! PS (TADRMPIWRS piadticisddWith BlbstEiRs¥BOI Tdble®) and filled
¢t ai ni ng o a RAELIID% OF voikea@RRiRIM HMdb Bty drtd €-83T:0R ). Rfdrdchbsn dntagéiet A (Table
wer e nor es st3)ebchadidyed athudvelak Ns bit¢-edoifling A&bmress o Rbifed ikt Ras dretctiea t115HAd biaxially
mer al one, ednfagabtogragdhyat pA°OVENE Vicaigoftening politiof toepl@dicijed poipnee Whs [R5rG The WHPR was 2.1
h degree of sutfFaW¥TRIGE i 191 YWESIGLKRR Byloniiseltis ngrobopic bdnantrethesiditn €f thig @mposition
d t o i ncreaséthdpdi\abalouldl61:416-5f Thispartiguian belinhey stpwedansealing (crgfiallization) 4t yoom tempera-
uced crossl i ke thet a filevhich wes safiang pliable gler striching bycameanusy piffersaftprcbeing kept at room
racter and® beERAPMARFHIBYBPYTE-Nng. This suggests that fillers with ,
ctive surfaces A et 33 Adyeed|in this examplechas prrticylapytiiity s & sqmippappaplg mempragg which can
n an antagoni ‘?é?"“?%“g?‘ﬁ% Spany e "%‘ed‘ﬁ&r "y&"g‘BEﬁQtw% Heg igvei a2 the filmypdergoes crystal-
ymer of Exampjfeed Qs ectingte @'ragﬁaﬁ; R Jing deeree spikipie ! i coystaligipn ganjye copjrolled.
evel of 39% by Volie. “NO"RNPATHR2Er or plasticizer was enpl oyed.
hough t he nom nal surface tension of glass is 1200 [err] 30 and
ensive wetting and adhesi on woul d be expected to occur between the
r and the filler, itwas found that organic contam nation, present in

alr, coated the surface of the glass, so that the glass behaved like a
face having a | ower surface tension. The presence of an organic coating
the glass surface was directly substantiated by ESCA (x-ray

t oel ectron spectroscopy) surface analysis. The effect of such coating
observed by neasuring contact angles of various liquids on a glass
roscope slide. Organic liquids above 35 surface tension of 30 [err] had
tact angles of 40 or greater. Even those with surface tensions bel ow 30
/M2 had contact angles larger than [err] The surface tension of the
nt am nat ed gl ass spheres was approxim ately equal to that of the pol yner
bout 28 [err]) at the m xing tenperature, and the gl ass surface would
ve been exggcted to be wet little or not at all. This indeed was the

se. The cofipression nolded filmwas stretched biaxially 2.5-fold in a
ntograph at [err] The WP was 1.7 x [err] WTR 0.89 x [err] and HWEP 40
.6 KPa. EXAWMPLES 12-15 These exanples show the criticality of stretching
nperature. 45 The pol yner of Exanple 1 was conbined with 9.5%
asticizer Q-1, precipitated cal ciumcarbonate (F-3, Table 2) at a | evel
26% by volunme, and stearic acid (A-3, Table 3) as the antagoni zer.
Qnping el ectron mcroscopy, small angle x-ray diffraction, and Iight
attering particle size analysis all showed that the filler in this and
her conpositions containing ethylene/vinyl acetate polyners and filler
3 was present in two popu- |ations, one containing discrete particles,
e ot her aggl onerates of an average particle size of about 3 [err] it 50
s not possible to determine quantitatively the percentage aggl onerated
t it was very significant. For this reason, the range of antagoni zer
ent concentration can only be estinmted as being between 0.89 and 44 x
-6 [err] C¥npression nolded filnms of this material stretched
n-uni formy and were subject to fracture. Nonetheless mcroporous filnms .
re repeatedly fabricated by stretching, and reproducibility was high.
en stretched on a pantograph 1.75 fold at [err] WP was 21 x [err] WTR
1 x [err] agd HWEP 414 KPa. The 55 hardness of this conposition was 88A
nd the flexUral nodulus, 90.4 MPa. The Vicat softening tenperature of
olymer P-3 containing 9% of plasticizer 0-1 (Table 4) was found to be
err] Al four conpression nolded filns of these exanples were stretched
.75-fold biaxially, and at different tenperatures, nanely, at 30, 40, 50,
nd [err] Evgn at [err] sonme decrease in perneability and sone |oss 12

14



EP 0 214 859 Bl of contraql of ‘pore size was observed, as conpared with the
results at [err] At and above the Vicat point of [err] the effect was

i ncreasing | oss of perneability. Thigpgansfeaiseen in Table 6. EXAMPLE 16 5
Pol ymer P-3 (Table 1) was conmbined with filler F-2 (Table 2) which was at a
| evel of 34% by vol une. The antagoni zer was a di et hyl cycl ohexyl am no salt

of lauryl sulfate (A-6, Table 3). A conpression nolded filmwas stretched
biaxially 1.75-fold on a pantograph at [err] The WP was 290 x [err] W!TR
134 x [err] and HWEP §2, &f KPam 10, EXAMPRE)7 The conpositTon of Exanple 9
was #gbriscated as extB@Egbn blcowR il mfsi@sguently streched 2.25-fold in
the machine directiom~&~ferr]. It was “%hen subjected to 6 Mads of

el ectron beamirradiatigpn, The WP was 15 1.2 x [err] WTR 2.2 x [err] and
HWEP was 414 KPa. Sanpl®g|@ ®he Bane mtefi @ not subjec to electron beam
irradi ati on had an averg;lgawp' o 1.5 »[erre EXAMPLE 18 220 - The

copol yet Reresker P-4 (Table 1) was plasticized with plasticizer 0-2, Table
4 to 50% by wBight. Incgry porated into it was a powder of nylon-6,6 (F-6,
Tabl e 2) at a.gl evel of 30% by volune. Since the surface tgnsion at the

m Xj ng tenperg@ture of thefpol ymer_ (abo [err]) ahout? 28 [eLr] ,and that
of the nylon @bout 34 [ex %t%’gt sgs% t%y f\ersl? r%\g'rsﬁ_y%qﬁl ,*cf:noéan?zagoni zer
was necessaryg The el Jrpoirnt ~of et hevnyb o ponwder Vs @boat ferf] A
conpr essi on npluled fidkmal the conposition of this exanple was stretched

bi axially at 'f‘ér] 2552 &bout equal to the Vicat tenperature of the

pl asticized pg@mer -%on a pant ograph 1.75-fold. The W/P was 20 x [err]
WTRA15 % [erg]u, and I-E\EPmiz 1KPa: EXAMPLE«12 3Gn « :Ihenco?ol%etherester

P-4 (Table 1) Vs plaStiflzedani th @ astickzdr 0z2 £ Tl ex3) <t 05254 by

wei ght Incor-z@rated i nf6 the pl.asticized pol ymer was=a powder Zof

pol y(stfyrene-aig/i nyl benzene) (F-5, Table 2) beads at a | evel of 30% by

vol une. Althoﬁ@ the Surface tension of the beads at the @i xing tenperature
was abou®s 29 perr]8& Hydrocar @n ant agqyi zer (A-5, Tahhbe |) was enpl oyed
nonet hel ess ag a |§ OEIS5 R [ér] Agonpression nolgedgfil mwas
stretched 2. ZS-CPoIg axnall ySon-a pantographt at'[efrr]*The WP Was*22 x
[err] 35 WTR 12 xw[rewrnd —and MVWEP 20.7 KPa. EXAVMPLE 20 The pol yner and
filler were c@nbined as in Exanple 19 but both, plasgicizep and angaggni zer
were oni ¥t ed. yA conpresspn nol ded fJI'n;mas—stF-e;ehggd -fgl d_bi axraldy on a
pant ograph atglerr] VP waS Q%INFW%Q X {err -aagd ﬁ\AEE >°(§;-25
KPa. EXAMPLE £1 45 5% Fht Q41 SR “ARd" R TRt S Eanpies  Tdandia20 were
conbi ned as before; t®& Tht agoni zer was Still onitted but the polyner was

pl asticiged to 50% by weight A conpression noldeo filmwas stretched 2-fold
bi axi al |y on a pant ogr M at sl S\WEB &~ T Ki@:ﬁEW@I’R&& S(-o[?.érnri and
HWEP > 0.25 KPa. EXAMPLESRZ 3¢ ThenbDh & LahiS L0 L S & LB wfed Bs in
Exanpl.es 20 and 21; thigg24inme the plasticizer was omtted but the

angaéoni zer (A-5) was incorporated at the level of 30 x [err] A
conpress4on nol ded filmwhs stretched 2-fold biaxially on a pantograph at
[err] W/P was 35 x [err] >§WTR 20 x [err] HWEP > 0,25. That the HWEP of the
films of Exanples 22-25 @ag vady Hovi sEno® sPr prigsi,ngfi nthE | Ry pf the
large size of the filfer 39 &hd 2hegl a@ge@sige ©f FheQvoPdsSnuéle&red

t hereby. However, thege;g anples clearly show the s&rprisimg effect of very
smal | anffunts of anta p2er on the ability to formpores. Even in cases

|

wher e ant agoni zer is Aot Neces-
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y for the formation of mcroporous filns, it is often helpful. 13

214 859 Bl EXAMPLE 23 Anor phous pol yam de terpolynmer, P-5 (Table 1). was
sticized with plasticizer 0-3 (Table 3), and filled to a | evel of 30% by

ume with al uminum oxide tri-hydrate FP8284@8BPE 2) . Hydrocarbon

agoni zerA-4 (Table 5 3) was enployed at a level of 1.3 x J[err] A _
ression nolded filmwas stretched 1 .5-fold biaxially on a pantograph

[err] The Vicat softening point of the plasticized polynmer was [err] The
was 2.1 x [err] WTR 1,1 x [err] HWEP 414 KPa. Nylon itself is

rQscopic; an unstretched filmof this conposition had a WP of about

1 x [err]sThis particular polyner showed annealing (crystallization) at

mtenpera- ture, so that a filmwhich was soft and pliable after

et ching, becane nuch stiffer after being kept at room 10 tenperature for

ew hours. A filmsuch as .produced in this exanple has particular utility

a sem per neabl e menbr gnezjwhi ch can be forned as made into any desired

pe (e.qg.,®cylindrical Eég\th ch then is set as the filmundergoes crystal -

ation, thus retaining its shape w thout support. The degree and rate of

m crystallization.can bééFontrolled, i.e., by varying the annealing

erature. 15 20 25 30 35240 45 50 55 14  EP 0 214 859 Bi [err] EP 0
859 Bl 5,10 [err] 15 55 16
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EP § 214 859 Bl [err] 50 55 17 ' EP 0 214 859 Bl [err] EP 0 -214 859 81
Clafns 1. A soft, mcroporous, tear-resistantfilmsubstantiallyfree of
cracks detectable with an el ectron rBP@24889® and havi ng a water vapor
perpeability of at least 1.1 x [err] according to ASTM 96- 66BW.
(inverted cup nethod) and possessing hydrostatic resistance to the
penttrati on of liquid water of at least 0.25 kPa, said film being

obtiai nabl e by a process conprising stretching at a tenperature no higher
tha;n ge’{g] above the Vicat sof- tening point but at |east [err] above the
gl ass Xransition tenperature of the matrix polymer a precursor film hav-
ing at nost very |low porosity and consisting essentially_of the follow ng
conponents: 10 (a) a matrl x of awt herrmpl agtic ori ent abl e pol yner
characterized by (1), hy_glr@pyobl C sgrf:age asg mcﬁ gated by a contact angle
betjween sgai d surfaced gnd A drppl et *of waker bfS g 4 east [err] (2) a glass
trgnsition tenperatut¥. Tg of less than [err] (3) a Vicat softening point,
Tv,| of nore than [err] A (4) ultimate el ongation at sone

t enfper at ure between TE|'alhd Tv of at |east 100% and (5) a flexural nodulus
at jJferr] of less than<R00 «MP& sai d t her nopl as®ic orjentable matrix pol ymer
beifng ans et hyl ene m.ﬁ Br= 0r ayopg yegter; ’éh,j :20140% based on the
vol:ume of the final &5 S|t|on f a p‘artlcul ate filler chemcally
nonreactive with the polymer matrix and dispersed therein by nelt-blendi ng,
said filler being ch@g erpzed ly 28 2= (Pegewfdiciently high

sof t eni ng tenperat urgZt g avoi¥ fivler partlcle"cﬂ's‘to'ftlon at the | onest

t enper afire at whkch the matrix polyner is sufficiently fluid to be
satisfactorily msEt bl gnded; (2) an aspect ratio of less than 3; (3) an
aver age equi val en® sphée cal di aneter of 0.05-50 [err] (4) an at nost
negligi bl e el ectrgstapj T or dipole attraction to the matrix polyner; and 25
(5) a swface tengion% ‘eh*e'tthef has at the fowestttenperature at which
the matrix pol ynet |§'E A fitient I fI::lJi;d.qto be"satk stactorily nelt-bl ended
a Value at nost a al to that of the matri x polymer or can be

correct ed to havekunder the bl ending conditions at nost such a val ue by the
adsorptl on on |tsxsurface of a third conponent (c); said conmponent (c)

bej ng a® organic éforrpou‘a‘ which is Idquid at the 4danest tenperature at
V\:thh the mat- 308 rix y*nq is sufY |;cqentlymf1~L;§(£to be nelt-bl ended and
i si capabl e at thats tenjpg ;t:ﬂr;e of beih@ &dsorbkdidh A he surface of filler
(b) to the extentsof afEfBadt? (§§x [ewt ) ol elok £oiponent (c) per square

meter of surface &reaEb®] LixlerE ()R 2 cal cgl Qtﬁoﬁfgomthe aver age
eqw val®nt spheri Eal El ter . @ .{ig Ier , 2andtbeimg present in the blend
in an amount at | east“pHfRICiTR I & o Hy ghﬁsirfécg‘.urerrent sai d
: 8 o goe S8 9
conponent (c) being chpg t;rEz%cg tglz g& EBEEBEE
AL/ gaaEsgaddss S48
)
[ 34
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(1) at nost negligible solubilirty in the matrix polynmer at the
nmel t-bl ending tenperature; 35 (2) chemcal inertness to the matrix
pol ymer; (3) a number average nol ecul fgpov%i 9%101‘ 100- 10,000 ; and (4) a
surface tension which at the tenperature ¢ ch conponent (c) is liquid
has a val ue at nost about equal to that of the matrix polyner; various
terms used in the Cains being defined as follows: "soft" neans that when
shore hardness neasurenment is made accordjng, tQ ASTM D- 2240, a readi ng of
40 less than 75 is obtained on-the € scatie~or¥|less than 100 on the A
scal e ni groporous” neans contai i ng gUMRrsus>ogen pores or channel s
| eadi ng fromone surface 10 the oppo- site surfaee; "tear-resistant” means
substantially nore tear=rdsi stant than paper of the sang thickness, when a
sanple is subjected to hand-tearing; 45 "aspect ratio" nmeans the
ratio of the largest dingnsidph todhe sngllest dinension of a particle ;
and "equi we al ent spheri c&a’l’:%aget,@r eansthe dianeter of a sphere having
t he sane volune. 2. A m'_g:if%og rogs fi+m-of Gain T wherein the matrix
pol ymer has fl exural m)tiL_d!us;of | ess than 100 MPa. 3. Afilmof Caim1l or
Claim?2 wherein the Vi c‘:ét:?{sﬁf tening point of the matrix polyner is above
[err] 4. Afilmof any Brie Bt Caims 1 to 3 wherein the ultinate el ongation .
of the mat#i x polyner at a tenperature 50 conprised between the pol ynerns
glass transition tenperfture@ng i sSSVEC SoffeBing point is at |east
500% preferably at |eagte 7g9% ~5. Af N mrofy amy~one of Claims 1 to 4
wherein the polyner is :;.se:ﬁegj ed from et hyl ene copolyners with at | east one .
co omer _sel ected from'the group consisting of vinyl esters of saturated
[err] car S‘bxyl ic acids; unsatu- rated C3-C5 nono- or dicarboxylic acids,
their salts with amonia apdM th-metals of Goups |-1V of the Periodic 55
Chart of the Elenepts, andrimeir [err] alkyl esters ; terpolyners of the
general formula E/%/ Y, V\/q_gr-eCE ot a-nd‘g f&orneghyj;enle, X for vinyl acetate or
a butyl aggylate, End Y far xtar®n nonoxi'de or sul fur di@xide, the weight
proportion of comdoner ‘Vilbe ng up to 15% and el astonergc di pol yners and
terpol yners of ethfl ene witHjother 1-olefins and 1, 4-di &es. 19 EP 0 214
859 BL 6. Afilmdgt C %ES{Nherei n the polymer is an ethyl ene/ vinyl

>

acet at e copol yner ,gand |ler is calciumcarbonate. 7. Afilmef any
one of Clans 1 to,4 wherein the polynmer is a copolyner -ef phthalic acid
with 1 ,4-butanedi®l and pol y(te_t ramet hyl eneet her gl ycolg. 5 8. Afilm

of any one of Clai¥s 1 to i7Spherein the matrix polymer ig a blend of two or
more pol ymers, whih indi i 2l Qy meg @t satisfy all th: requirenents
recited for the pofynmer nmatgppaly prjviged thattBe bl end®satisfies those
requi renefts. 9. Afil mofi Tuaim 8 wherrin the rr%;rix pobynmer is a polymer
bl end sel ected from bl ends Bl -two di f.f er ent cetdiylrene/ vi nyl acetate

'coQ[oJ ymers and bl ends of ghoByviflyl chI or iQeni¥h~an et hydeneryi nyl

JaceTat e/ carbon nond- 10 &i g@StH RIFmdy . Z18 A ld mof ahy o of Cai s 1
to 9 whergin the cgnposi tF0f;TramwhTchl fil mis Hade confai nsga pi@gsti g zer
solubl e in the polgmer matirbk? 1.9 At oY aQlycbne of Plains 1 th 109
wherein the aver ags equi val Qﬂg' gph@rgcéré gregeg of thezfi I I@r 0zl to
5 [err] 15 12. Afilmgfza &8s £to 11en wakch thea ©

zy Song

particle size distribution Eﬁsﬁg@tﬁatﬁ fE&WE £héh 1% of ®t he ®att isel Bs o

exceed arwaverage equival ent spherd cal dianeter of 20 [eBr] eg‘er%bﬁy.ﬁlo
gnd
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13. Afilmof any one of Gaims 1 to 12 in which the amount of filler in

the conposition is 25-35 volunme pepeeidsseas. A filmof any one of Cains 1
to 13 wherein the filmis stretched .biaxially to an extent of at |east 50%
20 in eagp;direction. 15. A film of any one of Clainms 1 to 13 wherein the
filmis unlaX|aIIy stretched at |east 125% 16. A filmof any one of Claims

1to 15 \AheneAgaﬂ KQB@@&&&&RH&H&H&MAI@%J&&J& Jemcéaﬁemdﬁe@&épmaemo
conmponent (c). he surface contact an%‘?
onent

wh
conponent a'(“d‘?""&? "?f?é"ag‘ﬂft"?'ﬁ‘&ﬂ’"'gf’f Hisast by 9%% acqogding B ASTMEREEYYGverted
(C) i Snomethatyardipsssesting hydeps @i RiHEY to e pénatiation offiquioviter baciesst 0.95 KPagsaid dimat
the com pangetilaingple by rpocess conmprisirgStretohing af atentiferatung/modigberdian @1°G e the Vigat $o7-
wher ei n -t teaing einbbubdt legst 1Q9€ ebrivetye glass trimitibn temperaturd of the nBGI Polymer a erwcsntﬁlml!@& The
use of a P Rtmastveryipy nofeeity@nd @hsistingessentially §8he fpligwing porapotidntse at habl e
wat er ppoof & amsfik of ajiprmoplasticieyientable golgnersharacterizediy (c) in a bl anket, or in
any ot her appl(1i)65>tdF°BPPbl°ﬁ\‘f8P‘?/ P?fgd"taF‘Pé b&%‘ﬁ?&?ﬁfﬂ‘wﬂl‘ eitinad F'??rﬁ%}fb‘f‘wat("d in
gr eenhouse waPi® ot o1 construction elenents; (e) in the

I n

fiiltration of ¢ f’@fﬁt a%sé{P"?g'P

N "rﬁ?rﬁ'at i on products, 35 or
nlycﬁtegein L:,l) 4 gl & rﬁnpa%}?aéngg ﬂd'lAQ)?ﬁlea%h‘GO and vonlhi t
i nem El ekt ro ¥ ‘é@& au%u rﬁarb@ng mne iyt aedopcﬁyester

sser danpf ﬁ@m@ b&sb& drlthewBlim¥\Britle Gl Ediiposition, o¥a perticulat nL’ea&SJ W9 6-

6 BW (Unkeh mgawr Rk @rdRspdiodd R B9 it BIBRYINGYEAidWidr a&.hgs&&eaerwmr stand gegen
Dub chdr 1) g e@ficiently High-sbffefing RIHAMREE & avuid NilevpdtiicSdistiition @t tHdIoWd3ateR Peratird bt

bél/ di e Fehictethelmsttbhpoyingr id/asftiaitly @did © bl Sdtistadtarlly meltiblendsas das 45 Strecken

| ner Vor | duf2pad aspeceratiedf less th@rsTienper at ur von -ni cht nmehr als 100C Cber dem

i cat - Er wei (3 angyspoedquivai¢ntshbertaliiametgedf 008-50@0C O ber der

asi i ber gafysn ¥mostngdligible elestrosiitic of Jigwisl ajtraction ta thd mattix polyarerdiaed \Vor | Auf erfol i e

8chstzens elShesustesartens mgecmm bastatthelgveatlemparpiure atwhich the matrix peivmmer iy gufficipotly

flol genden K&#pi e ptisfctostydneliiblended g valeq gt mostigheut paualde thatef He matin eqlymeper£3a beschen

rientier baP%'H"‘F’bP Vﬁﬁr‘"‘d"g@R glardingjcerdijtieqs SGE?P*E Ruch f)"a'é‘f Wéh?ﬁi’a‘frbtﬁh 8hits surface of

erfI i che rch e| nen Kon#\a tw nke Evyl schen der rf|l nche und
w tg!{l& id ﬁ e tureatw ich the mat-

a si B‘é r %{E%ﬁg t- ende tur o emg adsoarbed.on the
eas nen e squ re ete urface area
I cat - Er "\ff‘hni% om the uﬁﬁ Bnt &S Bii % o
I ner ”i??é?w am&YM: a4da6's &n&‘:@ at mYsQQqu n9 ﬁ %ém & c) cte%&é&%?
ie geno du ?ét CQIMB@ smﬁﬂf?ﬁwe emﬂre -blending tempe
tiher mgpl ast {25 gHamicAlideRitsé Blitedatix Mo ,{,é,xpol ymer ein Ethyl encopol yrrer oder ein
pol yest er (3) § himbeleverdh miideuldGidighiee 1000006 na das Vol unen der
ndzusamen@gph sukac, terSion RfichCd B teRpératiielat Wifidh cBifponBmt (c) isN@Alid HaX a Rale Ht mb akdut ven
nd darin dequeailto hatonaé aatisglyaiar ;darpetetisaisédin the Clalistieing gefinedrasifdibwat:0f f S,
cher Ful tseft*2tkads tfdl Widnlshdré bardriesd dhdabidrechdrit isImadé hecordingrie ABTRIIDI2286,%: rBiling DT f
eKennre eiledsti@b 7% & bbtaloedeh the T)scale ordesk than $00xinghedh ssdae Er wei chungst enper at ur,
m ei ne Ver Tm:f?mwgs'dsansmnwmr@mmremsl opéregordsof chelenels feiading from one surface to the oppo-
site surface ;
“tear-resistant” means substantially more tear-resistant than paper of the same thickness, when a sample
is subjected to hand-tearing ;
45 *aspect ratio” means the ratio of the largest dimension to the smallest dimension of a particle ; and "equiv-
alent spherical diameter” means the diameter of a sphere having the same volume.
2. A microporous film of Claim 1 wherein the matrix polymer has flexural modulus of less than 100 MPa.
3. A fiilm of Claim 1 or Claim 2 wherein the Vicat softening point of the matrix polymer is above 45°C.
4. Afilm of any one of Claims 1 to 3 wherein the ultimate elongation of the matrix polymer at a temperature
so comprised between the polymer’s glass transition temperature and its Vicat softening point is at least 500%,
preferably at least 700%.
5. Afilm of any one of Claims 1 to 4 wherein the polymer is selected from ethylene copolymers with atleast
one comonomer selected from the group consisting of vinyl esters of saturated C,-C, carboxylic acids ; unsatu-
rated C3-Cg mono- or dicarboxylic acids, their salts with ammonia and with metals of Groups I-IV of the Periodic
s5  Chart of the Elements, and their C-Cq alkyl esters ; terpolymers of the general formuta E/X/Y, where E stands
for ethylene, X for vinyl acetate or a butyl acrylate, and Y for carbon monoxide or sulfur dioxide, the weight
proportion of comanomer Y being up to 15% ; and elastomeric dipolymers and terpelymers of ethylene with

other 1-olefins and 1,4-dienes.
-
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Ofli gsten Tenperatur, bei der das Matrixpol ymer far eine zufriedenstell ende
Phrel zm schung hinreichend fluid ist, zu verneiden; 5 (2) ein
@nensi onsverhal tnis von weniger als 3gp§2assy8en durchschnittlichen
i@ui val ent en sphari schen, Dur chnesser von 0.05 bis 50 Am (4) eine h6chstens

machl assi gbar e;?\f?rh h{ a5 ltna.')t\nlrhgl%.m%e po émer i3 4n Jérgll%% %giaé Qos%%ﬁ\emt{ th& R} Y B

d (5) eine enspannung sten

g nperat ur, bel arﬁmd@gn,i\éhé 5fldsml M&Tmheieqmeeaor}ﬁ.e&ég&W@n&bﬁkal;.@m.m1 4-butanediol
@hnet zm schurggdguw@@d p%" el nen"Wert hat’. der hochstens etwa
)~ glaich d@mﬁd@aahgbanewa ym%whéré.h the R8Ik peWARF is K Bleid df twdTof m¥YB bélfkrs, which
NN, daB er itviialgMay dd SatishpanctieRuiRGRts fbited far el MBinaBifalfirdVied ElitiHebRAd satisfies
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(5) einen Biegemodul bei 25°C von weniger als 200 MPa ;
55 wobei das thermoplastische orientierbare Matrixpolymer ein Ethylenoopolymer ader ein Copolyester
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gestrecktai st. (AShentsghe lgerthaitdegeibre dentMetridipigpersiche | bi's 13, worin die Folie
um i gst ens 135hZatiénmittebolekulangevdeik Yoni18Q bis 10800 pd i e nach ei nem der
Anspruche | bi $4)#Be Obgsfidchenspiaenumy, dia heiderJempernty, betdgsKampenente o) fiissig ist. Qﬁﬁ&ﬁ‘@ﬁt‘at
wird, weiterhi Senddehstoneaiaich dem desgtnxpplymersiit: Fol i e nach Anspruch 16, worin
der |ver f Ri cheM?Pﬂﬁﬁ'&HWﬁ'P@éWc'HéYe BYREYShiE de(;&')‘“‘ﬁﬂf’f"’"ﬂé’?ef%é?ff'lei‘é'h% 1s des
Pol yner s #eni g el ﬁg ’°‘H fﬁ"fé‘h‘leé‘ %6§TW?@rfd‘e&B'§s“%‘f°ﬁ1w§'ﬂ$‘Féﬂ§75
ni cht ffi cht?‘g ‘F’ "%é’F"‘%fé °

Fugsi gker U LRty T e i P Rl S35 s o
Stréckrate de Fﬁfi f}nspr o W ‘{a@,greé?e kgl aéziggeech&%.oky%fewgmge ek

Fol ije nach eidg I'n el
wat fungsf i hi geﬂﬁ.mm,%a@e.@lsaﬁ.lat tRBeutth &is HEMEHR LibtGhgsténDiméHsidn Wi REl ke bRHeh S bid S bit
(c) |i n ei ner cHoRg: b Rl Rklertdd sphlreer BittrREed Balie HAWBH BUichMNBYRNTHED EhharfdbtRn Rérfers mit
Trennung vonddn gisiche@Ystirkentind Danpf beinhaltet; (d) in Trei bhauswi nden oder
DecKen oder andemirdpdisse Fbilelhlidh AnS6tha Wediin @as Mé}Expouymer em¢n Biegemddul vdniwehigear ls 00
von Ibi ol agi sebemt.L6sungen oder Fernenti erungsprodukten oder in einer
bel ijebi gen ander Ratie fach Bnsptucio h sder AakPructAl Swripder Yiogteinvasndngsgunktides/ Matdkpalgrberoiver
30 . Une pe#d€iagte nolle. mcroporeuse, resistante a |a dechirure,
sendi bl ement d éfolie nagieeinke def Anspriichs 1 bie§.euorin digtidicste Qeheung des MMM)S@GQQ einer Tem-
el gcy roni quePesturZyisehen dercSiasibamangstamperatundes Polympre ynd epinge Vicat-Erweiphyngsgunkt wenio
. 40  stens 500% betragt, vorzugsweise wenigstens 700%.
5. Folie nach einem der Anspriiche 1 bis 4, worin das Polymer aus Ethylencopolymeren mit wenigstens
einem Comonomer, ausgewahlt aus der aus Vinylestern von geséttigten C,-C, -Carbonsauren, ungesittigten
C3-Cs -Mono- oder -dicarbonséduren, ihren Salzen mit Ammoniak und mit Metallen der Gruppen | bis IV des
Periodensystems der Elemente und ihren C,-Cs -Alkylestern ; Terpolymeren der allgemeinen Formel E/X/Y,
45 worin E fir Ethylen steht, X fir Vinylacetat oder Butylacrylat und Y fiir Kohlenmonoxid oder Schwefeldioxid,
wobei das Gewichtsverh3itnis von Comonomer Y bis zu 15% ausmacht ; und elastomeren Dipolymeren und
Terpolymeren von Ethylen mit anderen 1-Olefinen und 1,4-Dienen bestehenden Gruppe, ausgewdhit ist.
6. Folie nach Anspruch 5, worin das Polymer ein EthylenNmyIacetat-Copolymer ist und der Fllstoff Cali-
ciumcarbonat ist.
50 7. Falie nach einem der Anspriiche 1 bis 4, worin das Polymer ein Copolymer von Phthalsaure mit 1,4-
Butandiol und Poly(tetramethylenetherglykol) ist.
8. Folie nach einem der Anspriiche 1 bis 7, worin das Matrixpolymer eine Mischung aus zwei oder mehr
Polymeren ist, die einzeln nicht alle der genannten Anforderungen fiir das Polymermateriat erfiGllen mdssen,

‘ vorausgesetzt, dak die Mischung diese Anforderungen erfillt.

, 55 9. Folie nach Anspruch 8, worin das Matrixpolymer eine aus Mischungen aus zwei verschiedenen Ethy-
len/Vinylacetat-Copolymeren und Mischungen von Polyvinylchlorid mit einem Ethylen/Vinylacetat/Kohlenmo-
noxidterpolymer ausgewahite Polymemnischung ist. .

10. Folie nach einem der Anspriiche 1 bis 9, worin die Zusammensetzung, aus der die Folie gemacht wird,
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50 (1) une température de ramollissement suffisamment élevée pour éviter une déformation des particules
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de matrice 4 la plus basse température & laquelle le polymére de matrice est suffisamment fluide pour étre
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pel licule nf:aet t . ngg I'on @gﬁ"é% ! ‘?"érrere e n%’erdacue est

un\mel ange % e pwaﬁe% :&Jaoana.tm.eé\é m‘ansllft}%elm @onm& edﬁm%wryn&mywm&ﬁm de
6t hyl eng/ agfleddifa derg¥ bdl ¥ Sartsbhnitd | es nmel anges de chlo- rure

pol yvinyle avameuau.&@amhymero&qesJulreem{cme;meddaeuawewb pdumyecheumeo;ﬁ%aene
10. Une pedidide pht@liqd@avec 6NE4-Butaie6ia RblinboRGGteretRRhedycoons | A 9, dans

|aquel | e | a sauAeG@shidulecds I'"tnexuibitdnfuettids Rwendlcatipheel 4 B dand ladualilé pohdeerd de ridvick e ul e
contient uun pdlangé dd dedibu sladidutsl pelydierass qli peuverit b 6a ripdhdrantigidueldment inteutpelkbd éxe ul e
de |' une ogestes@nauéesgod la matiere@bigadre, dreenditiod\qub(s mélangs sdtisfgsse kces dxigeateanet r e
spheri que eq8iUnepdlialetde Faygwendichtion 8adaph @auplie le polynibee d@ matre gst Bn mélange de pdlyméres

pel I'i cul e cheisipamniles méfatgendrrieux eealymécasdihpnsiacételn de vinyje diférents gigpgndlangselP Filo-| o
di stri but |'Eﬁ' P@!mﬂybrﬁﬂec"Dﬁqfkﬂywé@ﬁhﬂ?@ﬂ/qc@a'q%wwwedecif%’ﬁes particul es

di passent un 1gitapgeliculed Hé‘quﬁ*ﬂ"e”“‘éﬁtﬁ‘Fi/’&Y%H'Fa"HWeﬁP e@smurjma ‘E?S‘Ws'tﬂéa partic de

r ef er éhcagh fa‘ff!?“éelﬁl%"" ¢ Fqniiqqt wn pipstiffant splubl (S'P?gl‘i% M‘? i ca
I|o & 12, dan 11‘ ga@awe;;a u T 6'9&??81“38"%}?5 qans! %’ﬁ‘ffd T"i‘%’ﬁ %39“8 “”25 A
35 pour ce Une ell de ; ven(? icati ns|1 éq dar%qa Cl%'?aqgs%'sbu? on. granul
revendi cat Iloees ellé qu geo %‘ng :@ﬁéucflgs:fga % g ri 9 2 4
R ¥t e Rt i e 20

13. Une pellicule de I'une quelconque des revendications 1 & 12, dans faquelie la quanhté de charge dans

la composition est de 25 & 35 pour cent en volume.
14. Une pellicule de ['une quelconque des revendications 1 & 13, dans [aquelie la pellicule est étirée biaxia-
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EP O 214 859 B'r lenent A.raison d au .noins 50% dans chaque direction. 15.
Une-pel licule de |I'une gquel conque des revendications I A 13, dans |aquelle
| a pellicule est 6tir~e nonoaxi aleeeMssd'Btu noi ns 125% 16. Une pellicule

de lune quel conque des revendications 1 a 15, dans laquelle Ia conposition

A Dar ti I ieflgntaaisoh 3GHAbihEs0%dand Bk Wibifod. 8 pel i cul e contient egal ement |e
const | t uantis(Gne- peflicuie ddN@nd§lelcbrigué BestBvendcdiignsensli s AhdsaiudiRe, 1a PiRsle letGuIRE | ©
"angl e glencaaflémEnti@siBRbinsdesosur f ace du constituant (c) A la surface du
poI yner.e edgs. Unabéllicue dé rie §eiitondue désear@hdidatichia it a(16,)dais [&mtllefdmbatdiod 4 farpaadant
| a fMulaatellwmbnqoéeasbeuum tdnpit shalePedd omstivaa @Si te A | a tenperature de
f or mul at i on7. Ub8 pellidnie dpialrdvegiichtinnde, dansitauefiedhrgierg recakizmentadly enldcecdutcpmstigant A )
17, dans(c)aiaswtategiulpolymére estig@érienir 2407 lepgastiti@nt(Qn’e) pasae!itlf pepddntia fompulatien gt c'ést 100% *
par seco¥fdiguide dbasse vigcosité & lattérpdrative dedorpelptioncul e de | ' une quel conque des
revendi cat j1Biige pelicule de I'yng pueirapaye des revendisaions Tiandetanbamele @ yissipdftrapedylp r er
(b) c’6m"r%e"'&'dﬁfﬁ‘ﬁ?bab‘l9%lpahijé°"d c) dans une couverture, ou dans toute autre
appl i cat i on%tyflisptondHee Agfie! eAnays fles evendigefiops! a18: ‘'vapeur; is (d)
dans des piPdrsUs t"?ﬁ"['g‘pﬂ'@é%b r?%'%a"tﬁff"’a"é'ns d autres el enents de
constructi ons_ i
prodw ts d c’?aé'"gf%ncf‘éf ‘0% o & "SE ﬁg"tfg qéi tt':;';' e%:r%éj‘) g‘ﬁ:%f%&pe'sqfﬁfftrae%n ou
adsor pti J}dazgﬁmﬁgo s%ﬁ ngl gu e produits de fermentation, ou dans toute autre application

de filtration ou d"adsorption.
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