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CNE SIDE HFAT SFAU+BTifi POLn'OOPYUNE FIIM 

'Ibis invention relates to polymer film laminates and, in 

particular, to a heat-seal able film laminate possessin;J an 

oriented, preferably biaxially oriented, polypropylene core layer 

faced on each side thereof with outer layers which are 

appropz:iate to the inside and the outside of a pa.ckagin;J film. 

Unlike the prior art o 1111asite films which may_ contain a 
fatty acid amide, such as erucami.de, stearamide or behenamide, 

to ~lubricity or slip to the films, e.q., the Dll.ti-layer 

films described in U.S. Patent Nos. 4,343,852 and 4,419,411, the 

film of this invention does not contain sudl an .in;Jreclient. '!his 

material has been eliminated because it usually interferes with 

the receptivity of the film surface for, and the adhesion of, 

water-based inks and water-based adhesives. Moreover, when 

concentrated at the film surface, a fatty acid amide can 

~ly reduce the optical clarity of the film. 

A heat seaJahle film possessin:J both qocd lubricity and 

both good receptivity for water-baSed surface ooatllq materials 

and optical clarity, sudl as the film of the present invention, 

is highly advant:ageaJs since it permits the corwerta:/erd user to 
utilize inks and/or adhesives which do not incmpcnate organic 

solvents. organic solvents gei~ly present health, explosion 

and fire hazm:ds and resort DIJSt be had to expensive ventilation 

and safety equipnent to provide an acceptable workll:g envll:orment 

where they are used. Even with the use of such equipnent, in 

sane jurisdictions, the atm IS{'heric emissnn of organic solvents 

is prcil.ibited and expensive solvent recovery systemS are required 

to azply with legal limitations. '!be films herein avoid organic 

solvent-oont:ainin;J coat:izq materials thereby elim;_,at:izq the · 
' 

health, safety and environmental problems attemant their use as 
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well as the cost of the equipnent required to deal with the 
hazards which they pose. 

Films of the present invention must be capable of 
trouble-free machinability on high speed packagin;J mac'hines. 
'lhis sinply means that the film has to be able to be transported 
through the packagin;J machinery without the film causin;J aey 
janmirq durin;J packaqinJ. one ~use of machine jaJllllin; has been 
traced to the outer surface of the film st::i.ddnJ to the heat 
sealin;J jaws durirg the precess of pack.aqin;J. '1he present film 
structure avoids this problem. 

In aocx>rdance with the present invention there is provided 
a polymer. film laminate whicil oaiprises: 

(a) a first outer layer catp:'isinq isotactic 
polypropylene, provided on <me surface of a core layer (b), the 
polypropylene ocmp:isin;J an anti-bloc:kllg agent mt bein;J devoid 
of silicone oil, the exposed surface of the first outer layer 
beirg coated with a coefficient of friction-reducln;J anrJUnt of 
silicone oil transferred to the surface through contact with the 
exposed surface of a seccrd outer, heat seal able surface layer 
(c); 

(b) a core layer cxmprisin;J isotactic polYprqJylene; and 
{c) a second, outer heat sealable layer provided on the 

other surface of the core layer {b) , the secxn:l outer layer 
oc:qrisin;J at least <me of ethylene prcpylene-bJt:ene-1 
terpolymer; ethylene propy~ copolymer; 
prcpylene-brt:ene-1 copolymer; ethylene-b.Itene-1 copolymer; or a 
bleni thereof the polymer OClllJt'isirJJ an anti-blockinJ agent and. 
silicone oil sudl that a coefficient of friction-reducin;J amount 
thereof will be present ai the exposed surface of layer {c) as 
well as on the exposed surface of layer (a) followin;J contact of 
these surfaces. 

'1he films of the present inventiai fini their principal 
utility as a wrappin;J material. It is to be urderstood that the 
present structure can be laminated to other film layers. 

I 



. .. . 

-. 
This Sheet Ha Been Replaced 

- 3 - . 1111111111111111111111111 

'lhe phrase ''water-based coatin;J'' used herein is to be 

umerstood in its broadest sense am includes water-base inks am 
water-based adhesives. 

Two of the three layers of the p:>lymer film laminate 
herein are derived fran a p:>lyprcpylene of high stereoregularity 
am in general will be chosen fran anar; the highly isotactic 
p:>lyprcpylenes. 'lbese two layers can be prepared fran the same 
isotactic p:>lyprcpylene or fran two different varieties thereof. 
'lhe preferred p:>lypropylenes are well known in the art am are 
fonEd by p:>lymerizin;J p0lypropylene in the preserre of 
stereospecific catalyst systems. '1he p:>lypropylenes can have a 
melt imex at 230°C., fran 1.0 to 25.0. 'lhe crystalline meltirg 
p:>int is about 160°C. 'lhe number averaqe ItDlecular weight is 
fran 2s,ooo to 100,000 am specific gravity ran:JE!S fran o.9o to 
0.91. 

'1he three layers of the p:>lymer film laminate of the 
present invention will usually be ooext:ruded. Prior to 
extrusion, the outer layer is mixed; far exanple by~, 
with an anti-blcx::k:iDJ agent; far exanple, silica, a silicate, a 
clay, talc am qlass which are preferably provided as 
~tely S{ileroidal particles. Syloid 244 (W.R. Grace & 

Co., Davison Qiemical Division), a synthetic silica, am Sipernat 
44 (Degussa) , a synthetic silicate, qenerally provide qood 

results. 'lbe major portion of these particles; that is, anywhere 

fran mare than .half to as high as ~o wt.% or mare, will be of 
sudl a size that a significant portion of their surface area; far 
exanple, frail 10 to 70% thereof, will ext:erxi beycni the exposed 
surface of said outer layer. 

'lbe seani outer heat-sealable surface layer (c) is 
derived fran an ethylene-propylene-b.Itene-1 terpolymer, an 
ethylene-propylene rarxlall copolymer, a prcpylene-b.rt:ene-1 
copolymer, an ethylene-bltene-1 copolymer, or a blerxi thereof. 
SUitable ~lymers are those obtained fran the rarxicm 
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interpolymerization of 1 to 8 wt.% ethylepe, ·preferably fran 3 to 

5 wt.% ethylene, with fran 65 to 95 wt.% propylene, preferably 

fran 86 to 93 wt.% propylene; l::ut:ene-1 representin;J the balance. 

'Ihe foreqoirg terpolymers are for the nest part characterized by . 

a melt irdex at 230°C fran 2 to 16 arxl advantageously fran 3 to 
7, a crystalline melting p:>int fran. 100°c to 120°c, an average 

ltDl.ecnlar weight fran 25,000 to 100,000 am a density frail 0.89 
3 to 0. 92gm/cm. • 

'!he EP raman copolymers generally contain fran 2 to 1 wt. 

% ethylene, the balance beirg made up of propylene. '!be 

copolymers can have a melt Wex at 230°C, qenerally fran 2 to 15 

arxl preferably fran 3 to a. 'lhe c::rystalline meltirg point is 

usually fran 125°C to l50°C arxl the nnmher average DDlecular 

weight ralYJE! is fran 25,000 to 100,000. 'lhe density will usnal]y 

be fran 0.89 to 0.92 gm/cm.3 • 

In general, where blems of tm:polymer am raman 

copolymer are used, the bl.ems will cantain fran 10 to 90 wt.% 

terpolymer aM preferably fraR 40 to 60 wt.% terpolymer I the 

balance beirq made up of rardan copolymer. 

'lhe inside surface layer (c) is ~ with, in 

addition to the anti-block agent, a silicone oil. '!he silicone 

oil advantageously possesses a viscxJSity fran 350 to 600,000 

centistokes with 10 I 000 to 6Q I 000 oentistokes beinq especially 

preferred. Exanples of suitable silicone oils are 

polydialkylsiloxanes, polyalkyl~lsiloxanes, olefin-iOOdified 

siloxane oils, polyethylene-modified sil jcxme oils, 

olefin-polyether-m:Xiified silicone oils, epoxy-s:dified silicone 

oils, alcohol-nmified silicone oils am p:>lydialkylsiloxanes 

which preferably have fran l to 4 carbon atans in the alkyl 

group, in particular polydimethylsiloxanes. Of the foregoirq, 

the polydialkylsiloxanes, in particular, a polydimet:hylsiloxane, 

are preferred for use herein. 
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'1he silicone oil is added to layer (c) generally in the 

form of a dispersion or enlllsion, the silicone oil bein; present 
within, as well as on the exposed surface of, this layer as 

discrete micrcglobll.es, frequently of an average size fran 1 to 2 

microns. '1he silicone oil, 'Which is generally surst:antial.ly 
·unifoz:ml.y distril::uted on the ·exposed surface of layer (c), is 

responsible for :impartin:J a reduced. coefficient of friction to 

this surface as well as to the exposed surface of layer (a) when 

sane of the oil is transferred thereto after these surfaces have 

been placed in mtual contact; for example, as will oocur when 

t:he laminate fillll has been 'Wall'Ji on a winlin;J coil to form a 
stock roll. 

Polydimethylsiloxane or other silicone· oil can be present 

fran 0.15 to 4.0 wt. % of lower layer (c). Sane of the silicone 
oil will be present on the exposed surface layer ( c) • '!he amount 
selected should in any event be sufficient to provide a 
coefficient of friction of layers (a) am (c), followin} transfer 
of silicone oil micrcglab11es to the latter, of 0.4 or less, 

preferably fran 0.20, such as 0.25, to 0.3 up to at least 60°C. 

Because of the mamer in which the silicone oil is C!R>lied to 
just the exposed surface of cuter layer (a) such layer exhibits 
an inproved coefficient of friction tut net at the expense of its 
receptivity to water-based coat:in;JS or optical clarity. 

'!he silicone oil sbcul.d be mcmpacated as haoogenealsly 
as possible in the polymer oansti:tu~inj layer (c) • 1his can be 

achieved by either incarparatirq the silicone oil as a dispm;ion 
or enulsiat at roan t:e•terature am then heatinj the bleni with 
the C!R>lication of shearinj farces or by incxn:pacatinj the oil 
while the bleni is bellq melted. 1be mix.irg tenparature ltllSt be 

high enough to soften the blerd am enable a very uniform. mixture 

to be famed. '1he ta11perature required in a kneader or extruder 

is genm:ally fran 170°C to 210°c. 
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Core layer (b) preferably contains an antistatic agent, 
for exanple, an etholated tertiary amine, such as cocoamine, 
N,N-bis (2-hydroxyethyl) stearylami.ne aIXi glycerol naiostearate. 

- Core layer (b) Will usually represent fran 70 to_ 90% Of the 
thickness of the overall film l.amlllate or an even higher 

percentage thereof. First outer layer (a) am secorn outer layer 
(c) are coextensively C!R>lied to each major surface or care layer 
(b) usually by l:lein:.J coext:rudecl directly thereon. For exanple,' 
the irxlividual polymer streams constit:utin; the material of 
layei:s (a), (b) am (c) can be coextruded fran a conventional 
extruder through a flat sheet die, the melt streams beinJ 
canbined in an adapter prior to bein;J extruded fran the die. 
Fac:h of the out.er layers (a) am (c) can cx:mprise, for exanple, 
~tely 6.0% of the total thickness Of the film laminate. 
After leavi.rq the die orifice, the film laminate is chilled am 
the quenched sheet then heated am stretched; for exanple, five 
times in the machine direction am then subsequently, for 
exanple, eight times in the tranverse directiai. nie edges of 
the film can be t:r.llnmed. nie film laminate is next wcum onto a 
reel ·in order to effect transfer of silioone oil fran the exposed 
surface of layer (c) to the exposed surface of layer (a). nie 
overall thickness of the film laminate is net critical am, 
advantageously,_ can raDJ! fran 0.35 to 2.0 mils. 

In the fol.l.owinJ Exanples, Exanple l illustrates a 
oc:uparative film laminate wherein QUter layers (a) am (c) are 
both of the stated terpolymer resin. Exanple 2 is the same as 
Exanple 1 except that outer layers (a) aIXi. (c) are both of a 
haoopolymer polypropylene identiCal. to that of care layer (b) • 

E>c.allple 3 illustrates a film laminate in accordance with the 
invention. Exanples 4 aIXi 5 are the same structure as Exanple 3 
bit with an antistatic agent in the care layer. 
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EXAMPLE 1 CCarparative Exaq?lel 

A core layer (b) of about 20 microos thickness derived 

fran a propylene hannpnlymer of high stereoregul.arity (Fina 

3378XB) contain.in; 1500 ~ of erncami.de, is coextruded with an 

cuter surface layer (a) of about 0.61 microns thickness derived 

fran an ethylene-propylene-b.rt:ene-1 terpolymer ccmsso XP7700) 

am an inside surface layer ( c) of the same tm:polymer am of a 

thickness of abcut.1.2 microns. '!he surface layers (a) am (c) 

each contain 0.23 wt. % 5ylobloc 44. 'lhis is an antiblcx::k of 

synthetic anmi:tioos silica of ~tely spierical particles 

averaqirg 3 microns in diameter. Iayer ( c) was fonmll.ated. so as 

to include 1.2 wt.% polydimethylsiloxane of visoCsity 30,000 

est. (nm2 /s) • '!be extrudate is quenched; reheated.; am stretched 

fran 4 to 6 times in the machine direction at ~tely 

260°F. SUl:sequently, the sheet is stretched fran 8 to 10 times 

in the transverse direction at ~Y 330°F in a tenter 

frame. Iayer (a) is coraa discharge treated in a conventional. 

manner to 38 cfyres/cm. am wairn in a mill roll form. '1he 

coefficient of friction of layers (a) am (c) is o.2s am o.40, 
respectively. 

To s:inul.ate eni use :madUne perfOI111aIK::e, the film of the 

sample was run on a campbell ~ harizart:al form fill aid 
seal machine. At a tenpM:ature between 250° am 270°F' the 

sample perfa:med well with no stickllq. At a tenparature between 

280° am 300°F the film caused ma.chine janm:inJ due to excessive 

stickinJ at the seal in;i jaw region of the machine. 

EXAMPLE 2 CQ!nparative Exanplel 

Exanple 1 was repeated except that cuter layer (a) was 

replaced by a halqx>lymer polypropylene identical to the core 

layer bit containiD;J 0.23 wt.% sylobloc 44 antibloc::k agent. 

'!be canpl:lell ~ ma.chine test was repeated.. '!he 
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i.e. this film had good machinability. Sealin; jaw stick ani 

consequent machine janmin;J was not observed. However, the seal 

ran;re was reduced by 20°F due to the deleterious effect the 

corona discharge treatment had on the (c) layer. Coefficient of 

friction ani hot slip characteristics wrere substantially higher 

than in Exanple 1. 

EXAMPLE 3 

Exalrq;>le 2 was repeated with the same structure as in 

EKanple 2 except that flame treatment was enployed instead of 

corona treatment. '!he flame treatment produced. the same surface 

effect ani to the same extent as corona treatment. Off-line 

testiD!J shewed inproved coefficient of friction values on the 

tmtreated outer layer (c) due to catplete elimination of the 

effect of corona discharge treatment on the surface side of layer 

(c). C.o.rona discharge treatment has the ~:imental effect of 

in:reasirq the CX>F of the surface of the tmtreated side. 

'!he ~11 ~ machine test was repeated. 'lbe film 

of Exanple 3 showed excellent machlliability ani its seal rarqe 

was 20°F broader than that of Exanple 2 because of the absence of 

corona back side treatment effect. 1lbe CX>F ani hot slip values 

wrere excellent. 1lbe hancpolymer polypropylene (a) layer inproveci· 

machinability by eJjurinatinJ the sealitg jaw sticldn;J problem. 

Flame treatin; the surface of the (a) layer did away with the 

del.eterials effects resultin; fran_ an urmd:rolled corona 

disdlarqe treatment regcmlin:J the surface of the (c) layer. 

~aall.y, layers (a) ard/or (c) can oontam a minor 

anomt of wax, e.9. , a microccyst:alline wax for added lubricity. 

Amcunts of wax frail 2 to 15 wt.% of either or both layers (a) ani 

(c) can be used if desired. Either or both of these layers can 

also contain pigments, fillers, stabilizers, light protective 

agents or other suitable 1lDiifyinJ irJ;p:edients if desired. 
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EXAMPLE 4 

Example 3 was repeated with the same structure am flame 
treatment. However, 1000 :r;pn Anoostat 410, tertiary amine 
anti-static agent was incOJ:porated into layer (b). Mach.inability 
was excellent am dust pick-up due to static cl.irq was reduced. 

EXAMPLE 5 

Exanple 4 was repeated with the same structure am flame 
treatment. However, instead of the tertiary amine, a blerd of 
2000 ppn N ,N-bis (2-hydroxyethyl) stearylamine am 1000 ppn 
qlycerol 1101CStearate was used. Madlinability was excellent am 
static c1irq was eliminated. 
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1. A polymer film laminate which c:arprises: 

(a) a first outer layer canprisinq isotactic 

polypropylene, provided on ·one surface of a core layer (b) , the 

polypropylene carprisinq an anti-blodcinq agent bit l::leirq devoid 

of silicone oil, the exposed surface of the first outer layer 

1::lein;J coated with a coefficient of friction-reducinq anomt of 

silicone oil transferred to the surface through contact with the 

exposed surface of a secom outer, heat sea.lable surface layer 

(c); 
(b) a care layer canprisinq isotactic polypropylene; ard 

( c) a secom, cuter heat seal able layer provided on the 

other surface of the care layer (b) , the secom outer layer 

cxzprisin;;J at least one of ethylene propylene-J::.utene-1 

terpolymer; ethylene-propyl.ene-randm cqx>lymer; 

prcpylene-J::.utene-1 cqx>lymer; ethylene-J::.utene-1 cqx>lymer; or a 
bled thereof the polymer canprisin;J an anti-blodtinq agent ard 

silicone oil such that a CX>efficient of fr;i.ction-reducinq alOOllIIt 

thereof will be present on the exposed surface of layer (c) as 

well as on the exposed surface of_ layer (a) followin] contact of 

these surfaces. 

2. A laminate accardin;J to cl aim 1 which canprises a wax 
in layer (a) ariJ./or (c). 

3. A laminate accardin;J to claim 1 or 2, which cx:mprises 

a micrccrystalline wax .in layer (a) ard/or (c) • 

>, 

4. A laminate aooordirq to any pceceiirq cl.aim wherein 

the exposed surface of layer (a) is subjected to flame treatment. 
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5. A laminate acx::oJ:di.rq to any precedinq claim wherein 

the silicone oil cauprises a polydialkylsiloxane. 

6. A laminate accorclin;J to any precedinq claim wherein 

the silicone oil cauprises a polydimethylsiloxane. 

7. A laminate acc::ordirJJ to any prece:liDJ claim wherein a 

sufficient m.mt of silicone oil is incot:pm:ated into layer (c) 

to confer upon the exposed surfaces of layers (a) am (c), 

followin;J their contact, a coefficient of friction less than 0.4 

maintainable to a temperature of 60°C •. 

8. A laminate accorclin;J to claim 7 wherein a sufficient 

mmt of silicone oil is llx::orpar:ated into layer _(c) to confer 

upon the exposed surfaces Of layers (a) am (C) I folla.rdn;J their 

contact, a coefficient of friction fran 0.25 to 0.3 :maintainable 

to a tanpei.""ature of 60°C. 

9. A laminate accorclin;J to any pi:eoedi rq c] a jm wherein a 

major prcportial of the anti-blockllq aqent ocmprises particles 

of ai;prox:imately spierical shape. 

10. A laminate accorclin;J to any preaedi D:J claim wherein 

the anti-blockinJ aqent cx:mp:ises silica or a silicate. 

11. A laminate accorclin;J to aey ~in; cl.a.im wherein 

the isotactic polyprcpylene constitutirq ea.ch of layers (a) am 

(b) pnssess a melt lldex at 230°C frail 1.0 to 25.o; a 

ccyst:alline meltirq point of about 160°C; a number average 

molecnlar weight. ran;e frcm 25,000 to 100,000; aJXl a specific 

gravity fran 0.90 to 0.91. 
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12. A laminate acxxrdiDJ to any preoedirg claim wherein 
layer (b) constitutes at least 70% of the total thickness of the 
1.am:inclte. 

13. A laminate aocordirg to any prec'.'edirg claim wherein 
layer (b) contains an antistatic aqent. 

14. A laminate accordirq to claim 12 wherein the 
antistatic aqent caiprises at least one of a tertiary amine, 
N,N-bis (2-hyd:roxyethyl) stearylamine, glycerol mncst:earate or a 
blend thereof. 

15. A laminate aocordirg to any prec9iinJ claim wherein, 
prior to flame treatlllent of its eJqXISEd surface, layer (a) is 
devoid of fatty acid amide, as slip agent. 

16. Use of flame treatlllent to pcavide receptivity for 
water-based coatin:3s for polymer film laminates oc:nprisin;J a 
polypropylene surface which, at the time of treatment, is devoid 
·of siliCXl'le. 

17. Use wherein the surface is also, at the time of 
treatlllent, devoid of fatty· acid amide. 


