SEM - TRANSPARENT HI GH BARRI ER FI LM This invention relates to a

sem -transparent nulti- | ayer filmstructure that has a netallized
surface. The bondi ng of nmetals, such as, alum num silver, chrom um
5 etc., to plastic films and the gas barrier devel oped, has al | oned
such filnms to replace netallic foils in many I nst ances. The
flexibility of the filns necessitates the _. _ formation of a strong

net al / pl astic bond and a nunber of aﬂproaches have been devel oped for
provi di ng such bonding. 10 In some cases a speC|aI prinmer |ayer nust be
applied to the base |gyarry BCHA B praffective bond

bet ween t he net alr gnd tvllnthbSti a thernoplastic
surface nust be corond disc Fea d |n 2ot tFBPSDare“ttW@r‘é‘to be an

effective bond betd¥een fike ﬁ?é‘&lﬁtu@ném*hé?aﬁa netrllispl astdfacsur faee.  Gas

barrier propertiasontithly ot scals, sdepend 'amﬁﬂuﬁd&@ &Qndit | QR Qi ff1e surface
on which the get | Si ity n_accordance w t'h the
present inventi oﬂétc' e g?la%%@g 2 gg IR IR o |bearﬁré8rrﬂﬁ"tell°¥’%f§ﬂerhaﬁl | m
conbi nation 20 %’dr?ﬁﬁ?s?‘%ﬁ" £ilns 2o rePlaG&) natabfie fayby iof mmot ypropyl ene
honopol ymer or instaapes ynahp flexibility ofbthé MBinal hé@élgg_gaégg Rpkayer

conprising a ﬁenbf‘d’rmatxcns:?é QC&é'ﬁd, f;rgélggj} 50HP b%o I?,f}# ﬁﬁ% PE(PVOH)

et hyl ene-vi nyl 25 al cohol
and pol yest e‘fpprgafﬁ‘&%ﬁ’t“’Srfée%nE?‘é%lé’pSF g‘é‘lpcPr@&l@lMaféFh piddng -
| ayer bei ng hetal¥i scodet easesnet sHecihl akriees hoygyr eakernd haplied todthR& and

(c) adhesion prorn&s'enga?ém At Srdlafr 28 aﬂﬁ@sévsn?@ffeé%@%toﬂg B deQhehhe group
consi sting of miltﬁﬂ agég a%r&hlfhe E i f| ed pol ypro I ene om)pol ynme
or copol yner, densi Ty en §f’ﬁ§’f %ﬂﬂﬂlaaééﬂf ate
(EVA) copol yﬁﬁrrfacal wiRs 8g %Pméﬁ(:é}ram t(:ba)atedi nirokedertmadi ment
of the invention tHete Blldd hayersebtlva conbi patwean LHELHRL] and the
15 thermoplastic surface. Gas barrier properties will also
depend upon the condition of the surface on which the metal
is deposited.
In accordance with the present invention, there is
provided an oriented multi-layer film combinaktion
20 comprising:
{a) a core layer of polypropylene homopolymer or
capolymer;
(b) a metallizable skin layer comprising a member
selected from the group consisting of ethylene-vinyl
25 alcohol copolymer (EVOH), poly{vinyl alcohel) (PVOH), and
polyester, adjacent one surface of said core layer, said
layer being metallized to a metal thickness no greater than
5 mn; and
(c) adhesion promoting amounts of an adhesive
30 selected from the group consisting of maleic acid anhydride
moditied polypropylene homopclymer or copolymer, high
density polyethylene, and ethylene-vinyl acetate (EVA)
copolymer, disposed between (a) and (k). In one embodiment
of the invention, the multilayer f£ilm combination further
35 comprises (d) a heat sealable layer disposed on the other
surface of said core layer.



35 conprises (d) a heat seal able | ayer disposed on the other surface

of ;said core |ayer. -2-

This filmconbination presents a high surface energy surface to which
can be strongly bonded a very thin netallized | ayer, e.g., a thickness
of no nore than 5 nm to provide a netallized filmof optical density
| ess than 5 1.5, preferably no greater {han 1. The present
invention also relates to a nmethod of forming a netallized nulti-film
| ayer comnbi nation which conpri ses (a) coextruding i) a core
| ayer of pol ypropyl ene 10 honopol ymer or copolyner, ii) a nmetallizable
skin | ayer conpri g ng er Iected fronlthe group consi sting of
et hyl ene-vi nyl al cohol Bﬁ%ﬁg}‘)‘i bF iy Ihigh surfacshengrayPvoH) ,

and pol yester, ad?lwfema mé-m-ahfmbsf Stronquabmdmra rayerchinwherein

adhesi on prondt i NgeEATDYRES Qfyedn 45; am%uesﬁeéze%eg £ ep.hhe group
consi sting of nalelc aCL%% gﬂy g glfled ypr opyl ene” horfopol yner
or copol ymer, ° REERIMR A MEG? et g‘} en %’hfF RonaHel JeRy | thadet at e
(EVA) co?JoI yhe, aretenaiiysee %Fﬁlé’érf—h(ap) land (ii ) (b)
quenchi ng t he coextrudrd preaduet imfentaidn Gilsa 2Olat é‘sa%l anéi'i\!dm éf‘ a wat er
baﬂ1toformzibqﬁ%ﬁ e | : T gk cm (120 to
1600 mil); ?g so%\eér]i??%éad T aéslé&sggg% mf’h'éa‘??ﬁé’hf'?l’e‘ﬂﬂl rection
by stretching 4-t??q?r%Fﬁ%s and in the transverse direction by
stretching 5 to 12 ti ges ¢azkandang1Loraeuunedliyéfndrapbn@bggé laﬁbt|ﬂ ckness

of . 0013 to 3905} fmnG 4 QO dlivinbe 11 ) talliz the
metal |i zabl e skin Iaye%.r?eo prowg% ylm)e ’ ) 3 meta]flq' sﬁké‘a of no
greater than 5 nrfomprising a member selected from the qroup consisting of

ethylene~vinyl alcohol copolymer (EVOH), poly(vinyl
alcohol} (PVOH), and polyester, adjacent cne surface of
said core layer; wherein adhesion promoting amounts of an
15 adhesive selected from the group consisting of maleic acid
anhydride modified polypropylene homopolymer or copolymer,
high density polyethylene, and ethylene-vinyl acetate (EVA}
copolymer are disposed between (i) and (ii);
{b) quenching the coextruded product of (a) on a
20 casting drum in a water bath to form a base sheet having a
thickness of .30 to 4.1 cm (120 to 1600 mil);

(c) crienting the base sheet in the machine direction
by stretching 4 to 8 times, and in the transverse direction
by stretching 5 to 12 times to form an oriented film having

25 a thickness of .0013 to .0051 cm (0.5 to 2.8 mil);

(d) metallizing the metallizable skin layer to provids
a layer of deposited metal of no greater than 5 nm.

In one embodiment, the coextruding is further carried
out with iii) a heat sealable layer disposed on the other

30 surface of said core layer.

The core substrates contemplated herein include tha
homopolymers and copolymers of polypraopylene, particularly
preferred are lsotactic polypropylenes containing at least
80% by weight of lisotactic polypropylene. This material

35 has a density ranging from about 0.90 to 0.91, a
crystalline melting point of about 160-~165°C, and a melt
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I n one enbodi nent, the coextruding is further carried out withiii) a
heat 5eal abl e | ayer di sposed on the other 30 surface of said core |ayer.
The core substrates contenpl ated herein include the honopol ynmers and
copol ynmers of pol ypropyl ene, particularly preferred are isotactic
pol ypr opyl enes contai ning at | east 80% by wei ght of isotactic
polypropylene This material 35 has a density ranging fromabout 0.90 to
.91, a crystalline nelting point of ahout 160-165[err]C, and a nelt
-3- i ndex of about 2-6, preferably 3-4, granms/10 minutes. This
material is about 80-100%i sotactic, and preferably 95- 96% | sotactic.
Comrercially available materials of this description are Exxon 4252,
ARCO W72, and Fina 3371. 5 Sui t abl e core golypropylene materials are

further discl osedindex of ahgu 278y BRELIQRPLY, 88%, AFANSAIBMIYGRSer TS
The surface of tk&@@hyprmy&bm 80~1po%t Vigoappt bae and préﬂ@tﬂby.gmﬂs-b%%

nodi fi ed by a par u fu |k whi ch serves
to tie the pol ypr%po c'e{c. %8%%%?arg cejavaan&ablggn@% |za‘§{ 1tﬂ[‘a

together. This descraawém P&e BBttt ke R AL B B 5}5‘ g1 Farp GH?Pop of the
pol ypropyl enessubsiitabke suret palyrtivoyheteaimateablls skien further @ysclomed|

aggressi vel y fid_heg,?utg tﬂt%niond?mfi feb@dzzv to §§ffédxa|et Li a mal eic
anhydride nodifie

pol ypr opyl ene becones a
part of the substrateT THE ‘P%GF?a%% e t?\° p%/‘gE’P@q ? % d'éan?her ewi th
or by being axtiolyded ishapdbhiafs by %Lﬂﬁréééulsﬂ‘ rquéqmaltimeg t hen
becones an i gaalsiseriaee ihorviieackahng ther i@tald paaphpylibne | ayer

of the present | nv rggrgge aAH %ﬁgﬁgg¥§lYfz£g¥¥ 1E$grségég%ﬁ This
adhesive can bs mixed into or applied on top of the
polypropylene substrate, so that the metallizable skin
layer will aggressively adhere to this so-modified
material. If a maleic anhydride modified polypropylene
15 homopolymer or copolymer becomes a part of the substrate
surface either by being interblended therewith or by being
extruded thereon as a surface skin layer, this then becomes
an ideal surface for receiving the metallizable skin layer
of the present invention. This adhesive modified surfaca
20 layer or adhesive skin layer itself cannot be separated
from the propylene homopolymer or copclymer substrate. By
a "maleic anhydride modified polypropylene homopolymer or
copalymer® is meant the product resulting from the reaction
between maleic anhydride and the thermal degradation
25 product of polypropylene or palypropylene copolymer.
Examples of this material can be found disclosed in US
Patent No. 1,480,580. Particular attention is directed to
examples 3, 4 and € of the specification.
The maleic anhydride modified polypropylene or a
30 copclymer thersof can be prepared by a fairly simple
process. For exampla, about 125 grams of low viscosity
polypropylene of 3300 centipoise at 190°*C and 7.5 grans of
maleic anhydride are placed in a 500 ml glass round-bottom
flask. This flask has three necks and is fitted with a
35 metal sweeper, a dropplng funnel and a steam-jacketed
condenser to return maleic anhydride which boils cut of the



20 | ayer or adhesive skin layer itself cannot be separated fromthe
propyl ene honopol ynmer or copol yner substrate. By a "mal ei ¢ anhydri de
nodi fi ed pol ypropyl ene honopol yner or copolymer" is neant the product
resulting fromthe reaction bet ween mal ei ¢ anhydride and the therma

degradation 25 product of pol ypropyl ene or pol ypropyl ene copol yner.
Exanpl es of this material can be found disclosed in US Pat ent No.
3,480,580. Particular attention is directed to exanples 3, 4 and 6 of
t he specification. The mal ei ¢ anhydri de nodi fied pol ypropyl ene or
a 30 copol ynmer thereof can be prepared by a fairly sinple process.
For exanpl e, about R Low whscpsidy ; ol.ypropyl ene of 3300
centi poise at 190][ e%@éﬁﬁi%ugganghgfpﬂﬁ lrsrai"’e‘i'%egng?‘b‘fiadg"%‘?es mesgd
ina 500 n glass r . Bbt3 Sfpperaturp o aboyfi 309 sk AKber hree haoks and

is fitted with a 35 thempreducnéepsured trapphagrizdnehtand Resl gl acket ed
condenser to return vl ehey aHancsd 481 LN Qof“ﬁ‘%(fcgg'éh%f\/@g%ﬂ o
a S neta

- 4- reaction mx’[uretg%’[e_fla%k is lowered in
bath at a tenperat urd GrPabBLA b & PFE.2 ARPERI ZbsARion mumper of 16.t he
product is poured from thew Migsks it pobymmsisakatralse be prodliz@d WaK R oduct

Wil have a melt Vi sieek!Narmfer38h 10w moleRRlhPOlSRHAt od 3 6LL]1C and a
saponi fication nunb Low viscosity pol yréers can al so be

produced in the eprmgf%%%/%% $7o PERRYB  Fol %/Lﬁ°a¥rm1@|¢ﬁ/98t%/-2-4
propyl ene/ et hyl ene GSPELYRET s I550/PFOPHI Ry Fentétnrnlerepdlymer, s@Qpol yner,
95/5 propyl ene/ pent girep}l &opakyemi-1 866ch9mde, sd) PR ~%“%Z§%#g =1~
copol yrmer, 80/ 20 prwkggglcﬂé- @}M,'%ﬁ/zs . gggtene cg ol yher, }1213
propyl ene, dodecene-1 cog)ole/ﬁer ~ and PSBPAY 15t BRde 9SSk eFRPLEPBF yner .
In general, propyleﬁ@d 90/10 butene-l/hexene copolymer. In general, propylene
copolymerized with another alpha olefin, including
ethylene. The procedure for the use of a maleic anhydride
15 modified polypropylene haomepolymer or copolymer, when this
material is interblended into the base layer is exemplified
by the following technique. A maleic anhydride modified
polypropylene, e.9., Epolena E-43, a maleic anhydride
modified polypropylene cbtained from Eastman Kodak Company, .
20 melt-blended with a polypropylene homopaolymer, such as,
Exxon 4252 (85 parts) to give a 15% master batch. 20 parts
of the master batch is dry blended with 80 parts of the
polypropylene copolymer to give a resin blend containing 3%
of the maleic anhydride modified polypropylene. This blend
25  will contain sufficient maleic anhydride-modified
polypropylene at the surface of the substrate to
aggressively bond the polyamide thereto. The alternative
method of making available the maleic anhydride-modified
polypropylene homepclymer or copolymer at the surface of
30 the substrate is to coextrude the base polymer with a skin
layer containing the maleic anhydride-modified polymer.
Additional materials suitable for use as adhesives are
high density polyethylene (HDPE) such as Quantum Plexar
201, available from Quantum Chemical Corp., of Cincinnati,
35  Ohio, and ethylene-vinyl acetate copolymer, e.g., Bynel
_CXA, available from DuPont Co., Wilmington, Delaware.
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Chi 0, and et hyl emele/itngkEhpkaneat terdb5g| poretifficylt tBymetrude whide\ avail abl e

from DuPont Co., eNéddNiaBgtr@nso el e5Valo@es etnylene have reduced oxygen The

contenplateqonetgL Hﬁ&bkgrﬁhﬁﬁngye&ﬁegggékg%ﬁr nggptially of a nenber
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sel ected fromthe l@’f oup~consi s Tewniel-w nyel %al cohol copol yrer
(EVOH), pol y(vi ngpeenificarighdryrieodrs I&ﬁatp%wegtreﬁﬁrabtﬁeam*esi ns
useful in 5 t hbsy ) resprtiaxly acl Ldasr 23t.nsAhdagree afcofpainytbcitzed
of less than $0% results in inferior oxygen barrier
properties. The ethylene vinyl alcohol copolymer may
15 include as an optional comonomer cther olefins such as
propylene, butens-1, pentsne-l, or 4-methylpentene-l in
such an amount asg to not change the inherent properties of
the copolymer, that is, usually in an amount of up to about
5 mole % based on the total copolymer. The melting points
20 of these ethylene vinyl alcohol polymers are generally
betwaen 150° and 190°C.

Ethylene vinyl alcohol polymers are normally prepared
by copolymerizatlion of ethylene with vinyl acetate,
followed by hydrolysis of the vinyl acetate component to

25 give the vinyl alcohol group. This process is well known
in the art. The PVOH polymaer used can be a polyvinyl
alcohel homopolymer or copalymer, e.g. Vinol 325 (a 98%
hydrolyzed medium viscosity polyvinyl alcchol, available
from Airz Products and Chemicals, Inc. of Allentown, PA, or

30 ELVANOL 71-30, available from DuPont Co., Wilmingron DE.

Syitable polyesters emploved for the metallizable skin
layers include pclyethylene terephthalate (PET). PET is
the product of a condensation reaction between ethylene
glycol and ethylene terephthalic acid. Such PETs include

3s Petlon, availeble from Mobay Corp., Pittsburgh, PA.
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et hyl ene content of about 20 to 80 nole % especially about 25 to 50
mol e "% Copol ymers of |ower than about 15 to 20 nol e % et hyl ene, tend
to be difficult to extrude while t hose above 60 or 65 nol e% et hyl ene
have reduced oxygen 10 barrier performance. These polyners will have a
saponification degree of at |east 50% prefd-ably at | east 90%
especially at |east 95% A degree of saponification of less than 90%
results in inferior oxygen barrier properties. The ethyl ene vinyl

al cohol copol yner may 15 include as an optional conononer other ol efins

such a5 ount" S2Y1 SNeaaPUASAS L, BROLEOES hocQy S I BOTG0E T (1

such an anount as to n he I nherent properties
copol ymer, that i S?Ol!ssfliélaﬁytfm suRtanfo GAT Weéﬁtt%f ghygraum 5 m)l e % based
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can be a pol yvinyl alcoho %g copal %é I _nol 325 (a
98% hydr ol yzedeHedi uﬁ??‘?%"cé’ﬁ?’sf@p WIICHVI aFc avezy ANTAfRRPle BY ¢ om
Air Products and Cheplagding, cérana of fARRentramtmeprn prpce3@es. ETYANCL 71- 30,
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I df th t I I |
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As indicated above Bgesi%t §I1Ii é&I}ngmiI(IlQmI.%on. Further desirable
15 properties of the base film for metallization, are that it
displays an excellent oxygen gas barrier when metallized as
well as optical clarity and metal uniformity. It alse
retains the other desirable propertiess of metallized
oriented polypropylene film, such as, good water vapor
20 harrier.

Metallization is carried out in accordance with vacuum
metallization procedures using metals such as aluminum,
zinc, copper (and alloys thereof such as bronze), silver,
gold, and the like, aluminum being preferred for its

25 economy, especially where packaging applications are
concerned. A suitable metallizing process consists of
placing a roll of film in a vacuum chamber at a pressure of
1 x 10”* to 1 x 10 torr. The film is then unwound and
+ravels above a cloud of aluminum, where condensation

30 occurs to produce a very thin aluminum coating no greater
than 5 nm in thickness, e.g., from 0.5 to 5 nm. The
aluminum cloud is produced by feeding aluminum wire on
resistance heated intermetallic boats. The metallized f£ilm
is then rewound, and removed from the chamber.

35 It is ¢o be understood that opposite the metallizable
surface, i.e., on the other side of the core, the multi-



conprises the surface for receipt of a vacuum metal lization. A further

advant age of enpl oyi ng such materials is that it is not necessary to
corona di scharge 5 treat the netallizable surface layer prior to

nmetal i zation because it inherently has a wetting tension of at |east
36 dynes/cm as determ ned by ASTM 2578-67 (Dyne Sol ution Test) .

H gher wetting tensions are, however, obtaipable by enpl oyi ng corona or
flame treatment processes. The 10 i nherent pol ar nature of the

netal lizable skin results in nmet al adhesion | evels far exceedi ng those
obtainable with a treated pol ypropyl ene honopol yner skin. The
netallized opp filmalso exhibits excellent bond strength in both

adhesi ve and ext r isyen tiani efatthenpresgnt hEivarddpranre a1 beatpyanieleyes of the

basebfi I'm fo\rmrret gb%iilzela_t Egﬂre@_e tfﬁterb:léd heat-d@asplmépel :a_ni@éqqggl ent onygen
gas barrier en ne ized a c ri nd_net a
unifornmty. It al §Bhﬁene"§’§?p¥§ﬁ§etﬂaen\g§k‘ h%‘?god'%g‘lg%é%%é:ﬁ%oﬁé%fl%é‘se of

metal lized opregttlstepttancopy FEmeLYPeTy 1ONERSEs ¢ oo dSWRlY8r vapor 20
barrier. 5  avhbladili Z2dn @Opost canréediidmingtolc OB, daves whih vacuum

metall ization progedunQeUs! N gTE b, SHER Avct, UBhdUitne.  sudll NG, Copper
Oor™ sucC

(and all oys there as bronze), silver, b1 gold and the |ike,
al uni num bei ng pr EPRPYYAFLREMARRTIaLS aIg RYATHAPLIESHERR Al-Py TS Aa%kagi ng
applications are Inc., ceacetresd Ciny s @At abSeltiadlal bekyslgfpnossdantensi st s of

placing a roll of ,{ilMdiR BoMAGALTLE NARRC o Blpr3pRi 888 Wk eQf are furtner
10[err] to 1 x 10ferr torr. und and travel s

The fijl t
above a cloudt®f SREFRIIAFH iﬁh%’rsée%%ﬂ’repngétigﬁsr}éggwbccurs to produce a very

thin al um num coati ng no greater than 5 nmin thickness, e.g., from

0.5 to 5 nm The E&ﬁﬂ_ﬂﬁ_‘-‘“m num cloud is produced by feeding alum numwre
on resi stance heat

t hen rewound, and ren@bggrlf ?E)%r‘{%teg%%%ﬁgggég%guzgs Wtﬁa@![e&%g@%gf ﬂlblem o
under st ood t hat opppkéniegt ke nfldpyinmPrEerials:syrface, i.e., on the other
side of the core, the gmgvbl-with 48% ethylene content was coextruded with a
15 polypropylene homopolymer, Fina 3371X, available from Fina
0il and Chemical Division, Dallas, TX, to make a .0018 cm
(.70 mil) £ilm, using a maleic anhydride grafted
polypropylena {Mitsui Admer QFS551A) available from Mitsui
Plastics, Inc. of White Plains, NY, as an adhesion
20 promoting layer. The coextrudate can alsc be coexqruded
with a heat saalable E-P-B terpolymer, e.g. Chissc XF 7700.
The coextrudate was quenched at 66°C (150°F) on a cast
roll, reheated on rolls to 132°C (270°F) and stretched 5
times its original length in the machine direction. The
25 sheet was subsequently stretched eight times its original
width in a tenter apparatds at 154~166"C (310-330°'F) and
corona treated on the EVOH side before being wound on a
roll. Line speed was 76 meters per minute (250 fpm). The
overall film thickness was 70 gauge. The EVOH layer was
30 approximately 10 gauge units and the terpolymer layer was
approximately 4 gauge units. The off-line wetting tension
of the EVOH side of the film was 50 dynes/cm. Four samples
of the resulting film were vacuum metallized with aluminum
on the EVOH skin to optical densities of 0.1, 0.4, 0.7 and
35 1.0, respectively, employing convent;qnal vacutim



-7- . | ayer filmof the present invention has a heat-seal |ayer
applied thereto. Preferred heat-seal |ayers include et hyl ene- pr opyl ene
random copol yner, and an et hyl ene- propyl ene- but ene-1 terpol yner,
iononer, e.g., Surlyn, 5 available from Dupont Co. of WI m ngton, DE,
etc., and copol yester, e.g., PCTA PELg- PCT, and PCTG Such

copol yester materials are available fromMA. Industries, I nc.,
Peachtree City, GA. Suitable polyolefin sealants, and their

conbi nati on with pol ypropyl ene cor es are further 10 di sclosed in U S
Pat ent No. 4, 888, 237. A.three | ayer sheet was
produced by coext Mes@dhization Eﬂﬁ“&ﬁi‘?ﬁj t hEPPRft3dviizag samRdei bpd an

A-EVOH with 48% etdptlieakr dontieptofrvasoroextruded with a 15 pol ypr opyl ene

honopol ymer, Fina 337151236@':5@@&55:5.&“&' Bha fcur gal:u ‘{%&Pm tsi ng a

Division, Dallas, TX, _to nak 38‘8&
mal ei ¢ anhydride gia¥pies and “"’b%"r 6?)‘§C/Iséﬂglf I\ﬂ""teslfletAa‘h%rbe@:SSH%)th&val | abl e
from M t sui 5 Maniei cHatemcvapdr YWarnsmiBk domscatdYwassnexauasdeisi on 20

pronoting |ayer. gl Whedal e @q,_r},z b S0 0QeCOEXET d ogeM th a heat
seal able E-P-B te /%QS&?% A @t/ n ? % 6: ¢ % F) ‘I'he coextrudate

rpal 70
was quenched at 66‘p {Y' l‘éﬁmr?ﬁy ﬁe °é‘¥?e“ Cranspission ra4ee®on rolls to
132[ err] C (270[ er Me@puaedl gt Ferﬁzﬁeémyzmr (q9/389 ko' whiryi nett 2B3eagth in the
machi ne direction. (7'§h9¥1250g relleeivenasmidditgequent |y stretched eight tines

its original width in a tenter apparatus at 154-166[err]C
(310-330[err]F) and corona treated on the EVOH side before bei ng wound
on a roll. Line speed was 76 neters per mnute (250 fpm. The
overall filmthickness was 70 gauge. The EVOH | ayer was 30 approxi mat el y
10 gauge units and the terpolymer |ayer was approxi mately 4 gauge
units. The off-line wetting tension of the EVOH side of the filmwas
50 dynes/cm Four sanpl es of the resulting filmwere vacuumnetallized
wi th al um num on the EVOH skin to optical densities of 0.1, 0.4, 0.7

and 35 1.0, respectively, enploying conventional vacuum



metal | i zati on techni ques. Unnetal | i zed sanpl e had an optical density of
0. 03. The characteristics of the four vacuumnetallized sanpl es and
unnmetal |l i zed sanple are set out below in the Table. Water vapor

transm ssion rate was neasured in g/ 645cnferr]/24hr (g/ 100 in[err]/24hr) at
38[err]C (100[err]F), 90%relative humdity. The oxygen transm ssion rate
was neasured in cc/645 cnferr]/24hr (cc/100 in[err] /24hr), at 23[err]C

(73[err]F), 0% relative humdity. L
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[err] . This invention has been described with particul ar

refrerence to preferred enbodi nents, but it will be understood that
variations and nodifications can be effected within the spirit and scope of
the invention as described here and above and as defined in the appended

cl ai ns.
-10-

This invention has been described with particular
referencs to praferred embodimants, but it will be
understeod that variations and modifications can be
effected within the spirit and scope of the invention as

5  described here and above and as defined in the appended
claims.



. I
CLAI VE5: 1. An oriented multi-layer film conbination

canpr’ si ng: (a) a core layer of polypropyl ene honopol yner or 5
copol ymer; (b) a nmetallizable skin | ayer conprising a nmenber
having a wetting tension of at |east 36 dynes/cm sel ected fromthe
group consi sting of ethyl ene-vinyl alcohol copol ynmer (EVOH),

pol yl vi nyl al cohol) (PVOH), and 10 pol yester, adjacent one surface of
said core |ayer, said | ayer being netallized to a netal thickness no
greater than 5 nm and (chlédhesion pronoting amobunts of an
adhesi ve selected fromthe group consisting of maleic acid anhydride
15 nodi fi ed pol ypropyl ene honopol yner or copol yner, high density

pol yet hyl ene, and et hyl ene-vi nyl acetate (EVA) copol ynmer, di sposed

bet ween (a) and ﬁi@ﬁgﬁg 2. The multilayer film conbination of .
claim1 which rth TRL )_ a é¥er di sposed on
the 20 ot her surfa .é'm?insgﬁg é%%:ﬁfxgg)érﬁﬁg hﬁ?a&"ﬁgk%é e nultilayer
fil m conbi nat i oncerpr3isandi 2 wherein said nmetallizable skin | ayer (b)

conprises ethylene (a} Xidote Bhgaholt pop@irypPlene homopolymerdor The
mul til ayer féln1goq$bgggion of claim3 25 wherein said adhesive is nmaleic
e noditie

acid anhydri ! pol ypr.opyl ene honopol ynmer or copol yner.
5. The nultilayer fi(PhléoWﬁﬁﬁ%éf¥ eo¥ktﬂ 3] ComPrifing e Pemheq
nmetal | i zabl e ski Ravhyer y&iting tedsdlon 2@k tvilehst 38 dghesfomeledted 6.

The nul tilayer film qqubipald @Bnoistahnal 52 2ehgYbAg-vinyr AfcaiRdii cal density
less than 1.5. copolymer (EVOH}, poly(vinyl alcohol) (PVOH), and
1¢  polyester, adjacent one surface of said core layer, said
layer being metallized to a metal thickness no greater than
5 nm; and
{c) adhesion promoting amounts of an adhesive
selacted from the group consisting of maleic acid anhydride
15 modified polypropylene homopolymer or copolymer, high
density polyethylene, and ethylene-vinyl acetate (EVA)
copalymer, disposed between (a} and (b).

2. The multilayer film combination of claim 1 which
further comprises (d) a heat sealable layer disposed on the
20 other surface of said core layer.

3. The multilayer film combination of claim 2
wherein said metallizable skin layer (b) comprises ethylene
vinyl alcohol copolymer.

&. The multilayer film combination of claim 3
25 wherein said adhesive i{s maleic acid anhydride modified
polypropylene homopolymer or copolymer.

5. The multilayer f£ilm combination of claim 4
wherain said metallizable skin layer (b) is metallized with

aluminum.

EL §. The multilayer film combination of claim S having
an optical density less than 1.5.

TR




-12- 7. The multilayer film conbination of claim5 having

an.opfical density no greater than 1. 8. The multilayer film
conbination of claim1l wherein said core layer (a) is a Pol ypropyl ene
honopol ymer . 5 9. The nmultilayer film conbination of claim?2
wherein (a), (b), (© and (d) are coextruded. 10. A method of
formng a netallized multi-filmlayer ?gblnation whi ch conpri ses

(a) coextruding i) a core |layer of polypropylene 10 honopol ynmer or
copolynmer, ii) a netallizable skin |ayer conpri sing-a nenber sel ected
fromthe group consisting of et hyl ene-vi nyl al cohol copol ynmer (EVOH),
pol y(vi nyl al cohol) (PVOH), and pol yester, adjacent one surface of

said core |ayer; whereih- adﬁ'éswﬁ-téibm |frigmammtratd\bnadf thaim FlhAGTENG

selected fromthe gﬁpuptg@n§a§ﬁgﬂﬁg A6 drdatle® gséﬁil anhydride nodified
pol ypr opyl ene honopol ynmer or copol yner, hi gh ‘density pol yet hyl ene, and
et hyl ene-vi nyl acetate (EVA) copol yner are di sposed between (i) and
(1i); (b) quehchi Fhetmdtibaver fddd prmjvinatiof dfaklaim a 20

casting drumin a waeesibaaliatedeolayer hageis eaisiypropylene hé §pting
t he base sheet in the machine dlrectlon by strgtcﬂlﬁae égbdQPh

and in the transverse dlrectlon y stretching 5 to 12 tines to forn1an
oriented film > (djm?ré‘l‘&ltﬁ‘?‘i\'erfg fiAB snbinatianiaf ckadm l2ayer to

provide 25 a | ayshevéinddpdsi (kad fel alandf (8) Sazed chaxbrided.

10. A method of forming a metallized multi-film layer
combination which comprises

(a) coextruding i) a core layer of polypropylene

10 homopolymer or copolymer, ii) a metallizable skin layer
comprising a member selected from the group consisting of
ethylene-vinyl alechol copolymer (EVOH), poly(vinyl
alcohel) (PVOH), and polyester, adjacent one surface of
said core layer; wherein adhesiocn promoting amcunts of an

15 adhesive selected from the group consisting of maleic acid
anhydride modified polypropylens homopolymer or copolymer,
high density polyethylene, and ethylene-vinyl acetate (EVA)
copolymer are disposed between (i) and (ii);

(b} quenching the coextruded product of (a} on a

20 casting drum in a water bath to form a base sheet;

(c) orienting the basa sheet in the machine direction
by stretching 4 to 8 times, and in the transverse direction
by stretching § to 12 times to form an orianted film:

(d) metallizing the metallizable skin layer to provide

25 a layer of deposited metal of 0.5 to 1S nm.
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