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'!'he present invention relates to ~ po.:typropylene-based 
multilayer film w~ich exhibits improved 1-9.l,sture b~rrier 

5 properties and enhanced mechanical properj:ies. 
Polymeric films are used in many c~~rcial applications. 

one particularly important application ~s'.<the packaging of 
food products. F~lms employed in the foe>d. packaging industry 
are chosen and/o~_designed to provide cJ:iai-acteristics 

10 necessary for pro:g>er food containment. s.ucb characteristics 
include water vapor barrier properties, · o~gen and qas barrie;; 1:.1 

properties and flavor and aroma barrier '. p;t-operties. '"' . :··; 

Polypropylene is a polymer commonly f!inployed in the 
manufacture of films used in the food pac~aging industry. In 

15 the case of multilayer films, poln>ropylene is typically used 
in the base or core layer. Often the polypropylene layer is 
modified to obtain desired characteristlcswhich are not 
inherent in unmodified polypropylene. Pot example, resin 
modifiers and/or additives may be blendecS. .. ·with the 

20 polypropylene. 
Attempts to vary the characteristics.of polypropylene are 

often directed towards improving the mois~ure barrier of the 
resultant film. To this end, it is kno~ .. that blending 
polypropylene with a resin modifier will ~rovide such 

25 improvements. Typically, from 10% to 2ot::resin modifier must 
be added to the film to achieve the desir~d reduction in water 
vapor transmission. 

However, the }t.c:idition of the resin ~O.difier, within the 
aforementioned rarig~s, is not without i~~:c:iisadvantage. 

30 Particularly, at the loading ra.nqes typic~~ly employed in the 
art, the polypropylene suffers a signifi.¢21.n~ decrease in 
dimensional stabil.ity. This in ·turrt ht~~~~~ the machinability 

. . 

and processability,of the resultant filmsi resultinq in 
increased manufacturinq costs and/or filmfisof inferior 

·.· .. ···;-

35 quality. 

The mech~nica~~; properties of a polymeric film are another 
important character~stic, particularly with respect to such 

-:(. ·. 
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applications as wrappings for tobacco products. Films having 
enhanced mechanical properties facilitate handling and 
packaging because such films are more readily accommodated by 
typical industrial machinery. Attempts have been ma~e to 

5 enhance the mechanical properties of polypropylene-based films 
(as measured by the stiffness and moduli of the film) through 
increased orientation and/or by the addition of additives. 
However, increased orientation often incre,ases the likelihood 
of .film splitt:ing during manufacturing, wh:~:J.e the addition of 

10 additives typically provides limited enhancement of mechanical 
properties but can negatively impact othe~ film ~ 

characteristics such as ~imensional stability and clarity. 
Commonly-owned copending u.s. Patent Application serial 

Nos. 08/490,081 filed June 13, 1995 and Q8/S42,209 filed 
15 October 12, 1995 disclose polymeric film structures having a 

base layer of high crystallinity polypr~pYclene and up to 8% by 
weight of a resin modifier. Skin layers may be adhered to 
opposing surfaces of the base layer. The disclosed film . 
structures exhibit improved moisture barrier properties and 

20 enhanced mechanical·properties, while maintaining dimensional 
stability, machinability, processability and clarity. 
However, the use of high crystallinity polypropylene in the 
disclosed film structu~es increases the difficulty of 
manufacturing the structures, particularly with respect to 

25 such manufacturing steps as stretching and slitting of the 
films. The use of high cystallinity polypropylene also 
increases the cost of the film structures. 

Thus, there is still a.need in the art for a resin 
modified polypropylene-based film which may be readily 

30 manufactured at reduced cost, while exhibiting improved 
moisture barrier properties, enhanced mech~nical properties, 
dimensional stability, machinability, proC:essability and 

. '·· ·'.·":•, 

clarity. 
The present invention, which address~~ the needs of the 

35 prior art, relates to a polymeric film having improved 
moisture barrier ch,aracteristics and enhanced mechanical· 
~~operties. The film has a base layer which includes a blend 
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of a first polypropylene polymer having an isotactic 
stereoregularity greater than 93%, a second polypropylene 
polymer having an isotactic stereoregularity of from 90% to 
93%, and a resin modifier.at a loading level up to,9% by 

5 weight of the base layer. 
In one preferred embodiment, the bas~ layer includes from 

60% to 94% and preferably from 70!ft to 88% by weight of the 
first pol.ypropylene, from 3% to 37% and preferably from 4% to 
26% by weight of the second polypropylene, and from 3% to 9% 

10 and preferably from 4% to 8% by weight of resin modifier. The 
resin modifier is preferably a hydrogenat~d hydrocarbon. ~ 

. ~ 

In another preferred embodiment, at least one s~in layer\,) 
is adhered to the base layer, preferably with a coating layer 
thereon. The skin layer is preferably formed from an 

15 ethylene-propylene random copolymer or an ethylene-propylene­
butene-1 terpolymer. In one particularly preferred 
embodiment, the skin layer includes an amount of an 
antiblocking agent effective to reduce bl.ocking of the film 
when wound and an amount of a silicone oil effective to 

20 maintain a low coefficient of friction on the exposed surface .. 
thereof. 

As a result, the presen~ invention provides a 
polypropylene-based film structure exhibiting improved 
moisture barrier properties and enhanced mechanical 

25 properties. These improved properties are obtained without a 
loss of dimensional stability and without a negative impact on 
other film characteristics such as clarity. Thus, the film 
structure exhibits a high degree of machinability and 
processability, providing higher quality films and/or reduced 

30 manufacturing costs. Finally, the film structure may be 
readily manufactured. 

As disclosed in commonly-owned copendinq u.s. Patent 
Application Serial Nos. 08/490,081 ·filed June 13, 1995 and 
08/542,209 filed October 12, 1~95, polymeric film structures 

35 formed from HCPP exhibit unexpectedly larg~ decreases in water 
vapor transmission with small additions of resin modifier. 
The moisture barrier increases as the loadinq level of resin 
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modifier is increased, up to a maximum of 8% resin modifier. 
That is, loading levels of greater than 8% do not provide 
furtl).er substantial increases in moisture, :~rrier. Moreover, 
the HCPP-based film structures also provide enhanced. 

5 mechanical properties without suffering from losses in 
dimensional stability and clarity, as is c:9~on in prior art 
film structures which may require upwards of 20% resin 
modifier to achieve maximum moisture barrier. However, the 
use of HCPP in. the film structure increases the difficulty of 

10 manufacturing the film structures, particularly with respect 
to such manufacturing steps as stretching and slitting. 

It has been discovered herein that the HCPP-based film 
structures disclosed in commonly-owned copending u.s. Patent 
Application serial Nos. 08/490,081 and 08/542,209 can be 

15 further improved by blending therein an amount of conventional 
isotactic polypropylene. More particularly, the present 
invention is prepared by blending high crysta1linity 
polypropylene (HCPP) and conventional isotactic polypropylene 
(PP) with a resin modifier to form a base layer precursor. 

20 The HCPP bas an isotactic stereoregularity·of greater than 
93%, preferably from 94% to 98%, while the PP has an isotactic 
stereoreqularity of from 90% to 93%. The blended base layer 
provide~ a significant increase in manufac;uring efficiency, 
while maintaining the enhanced properties achieved in the 

25 disclosed structures of the commonly-owne~ ·.co-pendinq 
applica~ions. Moreover, the blended base 1,ayer provides a 
significant reduction in cost, both in terms of materials and 
manufacturinq costs. 

The blend of HCPP and PP preferably includes an amount of 
30 HC~P effective to provide the base layer ~ith a moisture 

barrier versus resin modifier loading level curve havinq a 
substantially "zero slope at loading le~~ls ;'()f resin modifier 

,· ·,· ... :.· 

greater than 9%. That is, a plot of wat~r'vapor transmission 
rate (WVTR) against % resin modifier sbQW!$,an unexpectedly 

35 larqe initial decrease in water vapor tranfunission up to 
loading levels of 9%. At loading levels'of,,9reater than 9% 

r~sin modifier, the slope of ~e plot becom~s substantially 
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zero, whereby increasinq the loading level does not provide 
further substantial increases in moisture ~arrier. With 
respect to the s~ope of the plot, the term.substantially zero 
slope is defined herein as meaning that le~s than . 

5 approximately 10% and, more preferably, less than 
approximately 5%, additional moisture b~~ier is achieved as 
the loading level of resin modifier is increased above 9%. 

The base l.ayer preferably includes frem 60% to 94% by 
weight of HCPP and, more preferably, from. 70% to 88% by weight 

10 of HCPP. The remaining percentage of the base layer is formed 
of PP, preferably in an amount effective to plasticize the 
base layer and thus increase the processability of the 
resultant extruded film structure and, more pr~ferably, in an 
amount at least as qreat as the amount of. resin modifier 

15 present in the base layer. 
Commercially suitable PPs include Fina 3371 (available 

from Fina Oil and Chemical Co. of Dallas, Texas), Exxon 4612 
and Exxon 4052 (available from Exxon Chemical Co. of Houston, 
Texas) and Amoco 6361 (available from Amoc9 Chemical co. of 

20 Chicago, Illinois). Commercially suitable HCPPs·include Amoco 
9117 and Amoco 9119 (available from Amoco Chemical Co. of 
Chicago, Illinois), and Chisso HFSOlO and Chisso XF2805 
(available from Chisso Chemical co., Ltd. of Tokyo, Japan). 
Suitable HCPPs are also available from Solvay in Europe. 

25 The HCPP has a high isotactic stereoregularity, resulting 
in hiqher crystallini ty than conventional_. isotactic 
polypropylene, i.e, greater than 93%. {Conventional isotactic 
polypropylene is defined herein as having ~n isota~tic 
stereoregularity of from 90% to 93%). Th~ HCPP thus exhibits 

30 higher stiffness, surface hardness, lower.deflection at higher 
temperatures and better creep properties :than conventional 
isotactic polypropylene. Further information relating to 
HCPP, including methods for preparation thereof, is disclosed 
in u.s. Patent No. 5,063,264. 

35 For purposes of the present invention, stereo-regularity 
can be determ~ned ~y IR spectroscopy accordinq to the 
procedure set out in "Integrated Infrared Band Intensity 
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Measurement of Stereoregularity in Polypropylene," J.L. Koeniq 
and A. Van Roggen, Journal of Applied Polymer Science, Vol. 9, 
pp. ~59-367 (1965) and in •chemical Microst~cture of Polymer 
Chains," Jack L. Koenig, Wiley-Inerscience Publication, John 

s Wiley and sons, New York, Chichester, Brisbane, Toronto. 

10 

Stereoreqularity can also be determined by 
decabydronaphthalene (decalin) solubility and nuclear maqnetic 
resonance spectroscopy (NMR). 

As mentio~ed, the HCPP and PP components are blended with 
a resin 11todifier to form the base layer precursor. The resin 
modifier is present in an amount of up to 9% by weight, 

n preferably from 4% to 8% by weight, and more preferably 6% by 
weight. The blending may be accomplished by-the direct 
feeding of BCPP, PP and resin modifier into the film extruder 

15 or by use of a masterbatch. One preferred.,method of blending 
the components utilizes a masterbatcb formed of PP and resin 
modifier, e.q., 80% PP and 20% resin modifier. The 
masterbatch is then blended with HCPP, which reduces the 
concentrations of both the PP and resin modifier to the final 

20 desired levels. 
'I'he resin modifier is preferably a low molecular weight 

hydroqenated hydrocarbon which is compatible with the HCPP and 
PP polymers and which provides the desired enhancement of film 
properties. The preferred resin modifier has a number average 

25 molecular weight less than sooo, preferably less than 2000, 
and more preferably from 500 to 1000. The resin modifier can 
be natural or synthetic and preferably has·a softening point 
of from 60°C to 180°C. -Particularly suitable hydrocarbons 
which can be subsequently hydroqenated are the hydrocarbon 

30 resins. Preferred hydrocarbon resins include among others 
petroleum resins, terpene resins, styrene· resins.and 
cyclopentadiene resins. 

Examples of commercially available ·hy9rogenated 
hyd~ocarbon resins suitable for use in:th~,present invention 

35 are those sold under the trademarks PICCOLYTE, REGALREZ and 
REGALITE by Hercules Corporation of Delaware and under the 
t;ademark ESCOREZ by Exxon Chemical Company of Houston, Texas. 
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one particularly pref erred resin modifier is ref erred to 
herein as a saturated alicyclic resin. '!'he saturated 
alicyclic resins are obtained by ~~ hy4rogenation of aromatic 
hycirocarbon resins. The ar9matic resin_S. are thems~l ves 

s obtained by polymerizing reactive unsaturated hydrocarbons 
containing, as the principal component, :aromatic hydrocarbons 
in which the reactive double bonds are g~nerally in side­
chains. More particularly, the alicyclic resins are obtained 
from the aromatic resins by hydroqenatinq the latter until 

10 all, or almost all, of the unsaturation has disappeared, 
including the doubl~ bonds in the aromatic rings. 

The saturated alicyclic resins used in the present 
invention have a softening point from 85°C to 140°C, and 
preferably from 100°C to l40°C, as measur~d by the ball and 

15 ring method. Examples of commercially available saturated 
alicyclic resins suitable for use in the present invention are 
those sold under the trademark ARKON-P by Arakawa Forest 
Chemical Industries, Ltd. of Japan. 

In one preferred embodiment, at least one skin layer of 
20 an olefinic pol~er is adhered to at least one side of the 

base layer. The skin layer is preferably coextJ;Uded with the 
base layer. In an additional preferred •mbodimEllit, skin 
layers are si'Dlllltaneously co-extruded on .both sides of the 
base layer. 

25 In a still further preferred embod.i,m~nt, a coating is 
applied to the outer surface of the .skin.iayer(s). An acrylic 
coating, which provides improved printability, machinability 
and aroma barrier characteristics, may b~:: applied to one of 
the skin layers. A he~t seal coating su9~ as ethylene methyl 

30 acrylate (EMA) or ethylene acrylic acid (~AA) may be applied 
-.: ·. 

to the other skin layer. Other suitable.poatinqs include 
polyvinylidene chloride (PVDC), polyvinyl. alcohol (PVOH) and 
lOW temperature heat Seal COatingS I clS d~·~ClOSed in Commonly-

'· ' . owned U.S. Patent No. 5,419,960. 

35 Suitable olefinic polymers utilized-~or the skin layer(s) 
include i) e~ylene_hqmopolymers, ii) copqlymers of ethylene 
and propylene, iii) copolymers_ of ethylen' or propylene and 
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butylene or another alphaolefin havi-ng 5 to 10 carbon atoms, 
iv) terpolymers of ethylene, propylene and butylene or another 
alpha-olefin having 5 to ·10 carbon atoms, ·and v) mixtures 
thereof. 

5 Olef inic polymers which are particularly preferred for 
the skin layer ( s) include ethylene-propylf!n·~ copolymers with 
propylene as the main constituent and an etJtylene content of 2 

to 10% by weiqht (r~lative to the weiqht of the copolymer), 
propylene-butylene copolymers with propylene as the main 

10 constituent and a butylene content of o.s to 25% by weiqht 
(relative to the weiqht of the copolymer), and ethylene­
propylene-butene-1 terpolymers with propyl~e as the main 
constituent, o.s to 7% by weiqht of ethylene and 5 to 30% by 
weight of butene-1 (each time relative to the weiqht of the 

15 terpolymer), and mixtures of these polymers. The co- and 
terpolymers are pre'ferably random polymers. 

In order to f~rther improve certain properties of the 
resultant film, effective amounts of additives such as 
antiblockinq aqents, anti_static ·agents and/or slip aqents may 

20 be contained in the base layer and/or in the skin layer(s). 
Preferred ant.iblocking agents include silica, talc, clay, 

sodium aluminum silicate, and conventional, inorganic anti-
' . 

blocks. other suJ:table antiblockinq agents include inorganic 
additives, such as silicon dioxide, calcium carbonate, 

25 maqnesiuin silicate, aluminum silicate, calcium phosphate, and 
the like, and/or i~compatible orqanic poly.iners, such as 
polyamides, polyesters, polycarbonates and'the like. 

Preferred antistatic agents include alkali alkane 
sulfonates and essentially straight-chain[ saturated aliphatic 

30 tertiary amines possessing aliphatic radi_C:als with 10 to 20 
carbon atoms and being substituted by 2..;;hydroxyalkyl- ( C1 to C4) 

qroups. Preferred amines are N,N-bis•(2~hydroxyethyl)­
alkylaniines having 10 to 20, preferably · '12 to 18, carbon atoms 
in their alkyl groups. The effective amount of antistatic 

35 aqent varies in ~e ranqe from o.os to J%.by weight, relative 

to the weight of ~e layer. 
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Preferred_ slip agents include h~gher aliphatic acid 
amides, higher aliphatic acid esters., waxes, metallic soaps 
and silicone oils such as polydimethylsiloxane. The ~ffective 
added amount of lubricant varies from 0.1% to 2% by weiqht. 

s In one embodiment of the present invention, the film 
structure includes a pair of skin layers. adhered to opposing 

. . ........ :•. 

sides of the core layer. Bach of the-sk~ layers includes an 
antiblockinq agent (e.g., sil.ica) in a:n·~m()unt effective to 
reduce blocking of the wound film and at least one of the skin 

10 layers includes a -silicone oil (e_.q., a polydimethylsiloxane) 
in an amount effective to maintain a _low coefficient of 
friction on the exposed surface ( s) of the .. f:lkin layer ( s) • The 
antibocking agent is pref erabl~ present i~ an amount of from 
0.1% to o.3% by weight. The silicone oil is present in an 

0 

15 amount of from o.st to 2.0% by weight, and preferably from 
0.8% to 1.2% by weight, and has a viscosity of from 350 to 
1,000,000 centistokes, and preferably from 10,000 to 60,000 

centistokes. If the silicone oil is added to both skin 
layers, an ABA structure is produced. In those embodiments in 

20 which silicone oil is added to only one of the skin layers 
(resulting in an ABC structure), an amount of oil. may still be 
trans-ferred to the opposing skin layer upon windinq of the 
film. In thir:a part-icular ABC stru.cture, the non-oil 
containing side may be flame or corona treated prior to 

25 winding. 
The multilayer films of the presf;!J'it invention may be 

prepared employinq~ommercially availal>le.~ystems for 
coextruding resins·.-- As mentioned, the blehded PP, HCPP and 
resin modifier are preferably coextruded·w~th at least one 

JO second polymer which-forms the skin layer •. The polymers can 
·be brought to the molten state. and coextru.<led from a 
conventional extruder throuqh a flat ~f!et•_--die, the melt 
streams being combined in _an adapter prior-ft;o being extruded 
from the die. After leaving the die o;r~fl~~, the multilayer 

35 film struQture is quenched. 
The film_struc~ure of the present inv~ntion is preferably 

biaxially oriented. In one pr~ferred emb~diment, the film 
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structure is stretched from 4.5 to 6 tim•s in the machine 
direction (MD) and.···from 6 to 13 times i~:·the transverse 

direction (TD) • The overall orientation './(MD x· TD) preferably 
ranges from 25 to ~o. After orientation, the edges. of the 

5 film can be trimmed and the film wound on~o a core. 

10 

The film str11ctures of the present .i;nvmition also exhibit 
unexpectedly increased stiffness and mod,Ii (MD and TD) over 
film structures having conventional isotactic polypropylene­
based core l~yers. '!he increased stiffn~'s and moduli provide 
the film structure with enhanced mechanic~l properties which, 
in turn, facilitate subsequent handling and packaging. 
Moreover, the increases in MD and TD moduli are accomplished n 
at relatively low orientation, thus reducing manufacturing 
costs and the associated likelihood of splitting. 

15 The blended base layer of the present invention also 
increases line op~rability and line per~tage uptime, such 
improvements being observed during manufacture of the film 
struCtures of the present invention. For: example, the blended 
base layer reduces the force necessary to stretch the film and 

20 in addition facil,itates edge trimming of the extruded film, as 

compared to the films disclosed in commonly-owned copendinq 
U.S. Application $erial Hos. 08/490,081 filed June 13, 1995 

and 08/542,209 filed October 12, 1995. These improvements 
provide further manufacturing cost reductions. It is to be 

25 noted that these 'improved properties are:· 9btained even while 
maintaining the ;mproved moisture barrie~•···properties 
demonstrated in ~h•. examples set forth ~ei·ow and without 
negatively impactinq other film charactef-:Lstics such as 

30 

35 

dimensional stability and clarity. Finally, the blended base 
layer may provid~ .. additional savings in tf!rms of reduction in 

..... ·, ... (· 

material cost. 
:.. . 

The film structures of tbe present'1nvention are formed 
having a thickness ranging from 10 micro:ris to 60 microns, 
preferably ·from 15 microns to 50 micron·,~· 
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BDMILIS 
Water Vapor Transmission Rate (WVTR). in each of the 

following examples was measured at 37.s•c (100°F) and 90% 
Relative Humidity (ASTM F-372) and is eXpressed i~ 

5 g/645.16 cm2 (100 in2)/day/mil. 
BDXPLI 1 

sample 1 was produced to demonstratc:(:the moisture barrier 
of a conventional isotactic polypropylenE!~based film 
structure. A core layer of an isotactic. ·polypropylene (Fina 

10 3371) having a thickness of 23.75 micron~ was coextruded with 
skin layers of an ethylene-propylene rand,om copolymer (Fina ~ v 

15 

20 

. u 
8573BB) each havinq a thickness of o.6 ~i.crons to produce an 
ABA extrudate. The ABA extrudate was stretched 4.3 times in 
the machine direction and 9 times in the ··,transverse direction. 

Sample Core Resin WV'l'R WV'l'R 
Layer Modifier (Ambient) (Aged) 

(t) 

1 Fina 3371 0 .311 .311 

IDJIPLI 2 

25 SaJDples,2a - 2c were pr~duced to demonstrate the moisture 
barrier of conventional polypropylene-based film structures 
containinq varying levels of resin modifier. core layers of 
an isotactic polypropylene (Fina 3371) ilc:lv-_ing a thickness of 
18.8 microns and varyinq levels of a terp~ne polymer 

30 (PICCOLY'l'E C-115) added by melt blending_'~~re coextruded with 
skin layers of an ethylene-propylene random copolymer (Fina 
8573) each having a thickness of 0.6 mic:t;o11s to produce an ABA 
structure. The ABA extrudate was stretche~ 4.3 times in the 
machine direction and 9 times in the transverse direction. 

35 '. 

;· .. 
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sample core Resin WV'l'R WVTR 
Layer Modifier (Ambient) (Aged) 

(%) 

2a Fina 3371 0 0.325 
2b Fina 3371 10 0.27 
2C Fina 3371 20 0.25 

IDJIPJdl 3 

Sample 3 .. was prQduced to demonstrate the moisture barrier 

of a HCPP-based film structure. Example l was repeated using 

a core layer of a high crystallinity polypropylene (Amoco 

9117). 

Sample core Resin WVTR WVTR 
Layer Modifier (Ambient) (Aged) 

(%) 

Amoco 9117 0 .246 .218 

BDJIPLI 4 

. 25 samples 4a - 4j were produced to demonstrate the moisture 

barrier of BCPP-based film structures containing varyinq 

levels of resin modifier. A masterbatch of sot HCPP (Amoco 

9218) and 20• resin modifier (ARKON P-115) was.blended with 

additional BCPP (Amoco 9218) and thereafter coextruded with 

30 skin layers of an ethylene-propylene random copolymer (Fina 

8573HB) to produce an ABA extrudate. The ABA extrudate was 

stretched 4•3 times in the machine direction and 9 times in 

the transverse direction. 
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sample Film HCPP Resin WVTR WVTR 
Thickness (%) Modifier (Ambient) {Aged) 
(microns) <'> 

4a 19.8 94 6 .230 ·.202 
4b 19.8 94 6 .234 .205 
4c 19.8 94 6 .235 .222 
4d 19.8 94 6 .231 .217 
4e 19.8 94 6 .229 .215 
4f 19.8 94 6 .235 .215 
4g 26.8 94 6 .219 .208 
4h 26.8 94 6 .226 .212 
4i 26.8 90 10 .216 .210 
4j 26.8 90 10 .218 .209 

0 
BDKELB 5 

samples Sa - Si were produced to demonstrate the moisture 
barrier of HCPP/PP-based film structures containing varying 
levels of resin modifier. A masterbatch of 85% PP and 15% 
resin modifier.(ESCOREZ) was blended with HCPP (Amoco 9218) 
and thereafter coextruded with skin layers of an ethylene-
propylene random copolymer (Fina 8S73HB) to produce an ABA 
extrudate having a thickness of 27 microns. The ABA extrudate 
was stretched 4.3 times in the machine direction and 9 times 
in the transverse direction. 

Sample HCPP PP Resin WVTR WVTR 
(%) (%) Modifier (Ambient) (Aged) 

(i) 

Sa 60 34 6 .220 .203 
Sb 60 34 6 .215 .208 
Sc 60 34 6 .224 .213 
Sd 60 34 6 .221 .217 
Se 60 34 6 .249 .220 
Sf 33 S7 10 .216 .210 
5g 33 57 10 .229 .206 
Sh 0 85 15 .233 .223 
Si 0 85 15 .239 .219 

IDJIPLB 6 

Samples 6a - 6g set forth the average values of stiffness 
and moduli for the identified films of Examples 1, 4 and 5. 

v 
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sample Averaqe Stiffness Moduli 
of MD TD MD TD 
Samples (q/4 in) (ksi) 

5 
6a 1 7.5 12.3 369.0 703.0 
6b 4a-4f 7.6 12.1 435.0 780.8 
6c 4g-4h 16.1 25.5 452.0 803.0 
6d 4i-4j 16.7 26.7 444.5 814.5 

10 6e 5a-5e 15.4 24.6 421.1 796.8 
6f 5f-5g 15.9 24.0 420.5 769.5 
69 Sh-Si 15.2 22.0 415.0 692.0 

15 QNIPLI 7 

Samples 7a - 7f were produced to demonstrate the 

dimensional stability of HCPP/PP-based film structures 

containing varying levels of resin modifier. A masterbatch of 

80% PP and 20% resin modifier (ESCOREZ) was blended with HCPP 

20 (Amoco 9218) and thereafter coextruded with skin layers of an 

ethylene-propylene random copolymer to produce an ABA 

extrudate having a thickness of 25 microns. The ABA extrudate 

was stretched 4.3 times in the machine direction. 

25 

30 

35 

Sample "TD HCPP pp Resin MD Dim.. TD Dim. 
(X} (%) (%) Modifier Stability Stability 

(%) (-%@275.F) (-%@275°F) 

7a 9 • 100 0 0 2.5 3.7 
7b 9 50 40 10 3.3 3.3 
7c 9 0 80 20 4.7 6 
7d 12 100 0 0 1.9 4.2 
7e 12 50 40 10 5.9 7.9 
7f 12 0 80 20 7.3 6.9 

It is thus readily apparent from. the data set forth above 

that.the present invention provides a film structure 

exhibiting improved WVTR (as.compared to the prior art film of 

40 Example 1), having improved stiffness and moduli (as compared 

to the prior art film described in Sample 6a), maintaining 

dimensional stability (as shown in Example 7) and providing 

ease of manufacturing, e.q., increased line operability and 

line percentage uptime (as observed during manufacture of the 

45 present film structures). 
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CLUBB: 

i. A polymeric film having improved moisture barrier 
characteristics and enhanced mecnanical properties., 

5 comprising: 
a base.layer including a blend of a first polypropylene 

polymer having an isotactic stereoregularity of greater than 
93%, a second polypropylene polymer having an isotactic 
stereoregularity of from 90%_ to 93%, and a resin modifier at a 

10 loading level up to 9% by weight of the base layer • 

. 2. The film of Claim 1, wherein said base layer 
includes an amount of said first polypropylene effective to 
provide said base layer with a mqisture barrier vs. ~esin 
modifier loading level curve having a substantially zero slope 

15 at loading levels of resin moisture greater than 9%. 

3. The film of Claims 1 or 2, wherein the base layer 
includes from 60% to 94% by weight of the first polypropylene, 
from 3% to 37% by weight of the second polypropylene and from 

20 3t to 9% by weight of the resin modifier. 

4. · The film of Claims l, 2 or 3, wherein the first 
polypropylene has an isotactic stereoreqularity of from 94% to 
98%. 

5. '.rhe film Of Claims l, 2, 3 or 4, wherein the resin 
25 modifier is a hydrogenated hydrocarbon. 

6. The film of Claim s, wherein the mixture further 
comprises an additive selected from the group consistinq of 
antiblocking agents, antistatic agents and slip agents. 
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7. The film of Claims l, 2, 3, or 4, further comprising 

at least one skin layer adhered to at least one side of the 

base layer1 said skin layer beinq selected from the group 

consisting of ethylene-propylene, random copolymers-and 

5 ethylene-propylene-butene-1 terpolymers. 

8. The film of Claim 7, wherein the skin layer further 

comprises an additive selected from the group consisting of an 

antiblocking ~gent, antistatic agent, slip agent and silicone 

oil. 

0 
10 9. The film ·of Claim a, wherein the skin layer includes 

from 1000 ppm to 3000 ppm by weight of the antiblocking agent 

and from o.st to 2.ot by weight of the silicone oil, said 

silicone oil exhibiting a viscosity of from 10,000 

centistrokes to 60,000 centistrokes. 

15 10. The film of Claim 7, further comprising a coating 

layer selected from the group consisting of acrylic, ethylene 

methyl acrylate, ethylene acrylic acid, polyvinylidene 

chloride and polyvinyl alcohol on the outer surf ace of the 

skin layer. 


