F-6503- L( PAC) POLYPROPYLENE FI LM AND PROCESS FOR MAKI NG SAME

Thi's ivention relates to a pol ypropylene filmand to a process for naking
the sane. More particularly, the invention relates to an antifog agent

coat ed, heat sealable polypropylene filmstructure that has good clarity,
antifogging characteristics, and excellent heat sealability.

Polyolefin filnms are resistant to noi sture upon prolonged contact with

wat er. Anmong themFJygngtdgAéylented pol ypropyl ene filmis the nost
resistant to water vapour penetration. Consequently, when these filns are
enpl oyed to package refrigerated noi sture-producing materials, particularly

fresh produce, they cROEYPROBIENE FIIM AND PROCESSHOR IMAKING WAMIE €
t hereby fogging the package and either elimnating or substantially

reducing the visibility of the food. Whi | e vari ous approaches have
provi ded various degrechis ﬁnxanribﬁlrematmsim@ o @ Iyprdgydienea\fd Inntand
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aspect of the predde inwentiam nei@rt@s $pray aadd fodhiagent! lopakedantheht i | m
conprising sealable polypropylene film structure that has good
clarity, antifogging characteristics, and excellent
heat sealability.

Polyolefin films are resistant to moisture upon
prolonged contact with water. Among them, biaxially '
oriented polypropylene film is the most resistant to
water vapour penetration. Consequently, when these
films are employed to package refrigerated
moisture-producing materials, particularly fresh
produce, they cause moisture to condense on their inner
surface thereby fogging the package and either
eliminating or substantially réducing the visibility of
the food.

While various approaches have provided various
degrees of success in reducing fogging, they have not
provided a film that provides a transparent,
fog-resistant, film that may be readily heat-sealed to
a variety of materials.

According to one aspect of the present invention
there is provided a biaxially oriented film comprising
a longitudinally oriented film containing
polypropylene; and a coating layer of a polyglycerol
ester or sorbitan ester of a fatty acid of 10 to 20
carbon atoms; wherein said coating layer is provided on
a surface of said polyolefin-containing oriented film,
prior to transverse orientation of the film, and
wherein said coating layer is effective to reduce the
fogging on said surface in the biaxially oriented film
on exposure to water at a temperature below 10°C.



a longitudinally oriented filmcontaining polypropyl ene; and a coating

| ayer ‘of a polyglycerol ester or sorbitan ester of a fatty acid of 10 to 20
carbon atons; wherein said coating |layer is provided on a surface of said
pol yol efin-containing oriented film prior to transverse orientation of the
film and wherein said coating layer is effective to reduce the fogging on
said surface in the biaxially oriented filmon exposure to water at a
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- 2- The filn1oﬁﬁaﬂyéiegent i nvention payw be readily heat-sealed to
pol ymers, copolyners and terpolynmers of olefins, to polyethylene, to paper
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pol ypropyl ene honmewy hive prior |artarigt Hdaterdfodanhe tamployed either

pol yol ef i n-contai R{yifhe or in conjunction with other materials to provide
packages for refrigerated foods.

Preferably the fatty acid ester contains 12 to 18
carbon atoms, and is selected from the group consisting
of lauric, palmitic, oleic and stearic acid.

In one embodiment polyolefin-containing film is a
polypropylene homopolymer.

In another embodiment the polyolefin-containing
film is a blend of a polypropylene homopolymer and
another olefinic polymer.

In another embodiment the polypropylene-containing
film is a coextrusion of a core layer of a
polypropylene homopolymer and skin layer of another
olefinic polymer, copolymer or terpolymer. In this
embodiment it is preferred that the
polypropylene-containing film comprises a coextrusion
of a polypropylene homopolymer and an
ethylene~-propylene copolymer.

The skin layer, which is heat-sealable, méy be
provided on one or both sides of the core layer. The
skin layer can be a high density polyethylene, an
ethylene-propylene copolymer, an
ethylene-propylene-butene terpolymer or any other
ethylene copolymer. The skin layer can be'homopolymers
of ethylene or copolymers of ethylene with one or more
C3-c10 alpha-olefins. Thus, ethylene copolymers having
one type of alpha-olefin monomeric units are possible,
as well as terpolymers having ethylene and two types of
alpha-olefin monomeric units. Particular examples of
such polymers include ethylene/propylene copolymefs,



filmis.a blend of a pol ypropyl ene honopol yner and anot her olefinic

pol yner. I n anot her enbodi nent the pol ypropyl ene-containing filmis a
coextrusion of a core |ayer of a polypropyl ene honmopol yner and skin |ayer
of another ol efinic polynmer, copolyner or terpolyner. In this enbodinent it
Is preferred that the pol ypropyl ene-containing filmconprjises a coextrusion
of a pol ypropyl ene honopol yner and an et hyl ene- propyl ene copol yner.

The skin |ayer, wsedoi-<fwmd)y seal able, may be provided on one or both
sides of the core layer. The skin |ayer cah de-a high density polyethyl ene,
an et hyl ene- propyl ene copol yner, an et hyl ene-propyl ene-but ene terpol yner or
any ot her et hyl enethyhegherbutidne sdprlymears c athylénsbbdigyane of
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" ethylene/propylene /l-butene terpolymers. The ethylene
copolymers preferably contain at least about 80 percent
by weight of ethylene units.

It is preferred that the polypropylene-containing
film does not include non-olefinic polymers, such as
polyethylene terephthalate and polyvinyl chloride.

The polypropylene-containing film may be part of a
composite film wherein the polypropylene-containing
film is laminated onto, or supported by, another film
ply which may be a plastic, paper or metal film. In a
particularly preferred embodiment, the 6omposite film
of the present invention is a laminate of the
polypropylene-containing film and a olefin terpolymer.
Alpha colefins which can be polymerized with ethylene to
produce the terpolymers can contain 3 to 8 carbon
atoms. Suitable alpha olefins include propylene,
butene-1i, pentene-l} hexene~1l, 4-methylpentene-1, .
heptene-1 and coctene-1. The preferred alphé olefin is

hexene-1.

The antifog agent (ie the polyglycercl or sorbitan
ester) can be either coated as an agueous dispersion on
a heat sealable skin layer of the film or compounded
into the heat sealable skin resin prior to the film
extrusion.

As noted above and in accordance with the
invention, two modes of substantially eliminéting
polypropylene fogging characteristics with the coating
layér esters may be undertaken. One involves the
application of an aqueous dispersion of the ester to
the film during orientation.



et hyl ene/ 1- but ene copol ymers, et hyl ene/ 1- hexene copol yners,

ethyl e€ne/ 1- oct ene copol yners, ethyl ene/ 4-methyl -1-pentene copol yners,
et hyl ene/ 1- but ene/ 1- hexene terpol yners, ethyl ene/ propyl ene/ 1- hexene
terpol yners and et hyl ene/ propyl ene /1-butene terpolyners. The ethyl ene
copolynmers preferably contain at |east about 80 percent by wei ght of

et hyl ene units. It is preferred that the pol ypropyl ene-containing film
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characteristics Wt e coatl ng esters may be undertaken. One
i nvol ves the appl FEgatenthe ﬁsﬁahé &EYdng%¥Eiﬁﬁlﬁﬂ-tﬁbr%sQ%ﬁ to the film

during orientati o8nvironmental problems. These concerns are eliminated
by the use of water.

Alternatively, the fatty acid ester can be
compounded with components of the film prior to film
extrusion and orientation. In this embodiment the fatty
acid ester is preferably compounded into a skin layer
prior to the film extrusion. As noted above, in a
preferred embodiment the polypropylene is a core layer

in a multilayer coextruded film, which contains a
polypropylene core layer and at least one heat sealable
skin layer on at least one side of the core layer. The
amount of the fatty acid ester which is compounded is
an amount to substantially eliminate fogging tendencies
of the polypropylene. Practically, this amount ranges
from 0.5 to 5 p. hr.

According to another aspect of the invention there
is provided a process for making a thermoplastic film
comprising orienting a film containing polypropylene in
the longitudinal direction to form a monoaxially
oriented film; coating said film with a layer of a
polyglycerol ester or sorbitan ester of a fatty acid of
10 to 20 carbon atoms; and orienting said coated film
in the transverse direction to form a biaxially
oriented film.



F-,6503- L( PAC) The proportion of the fatty acid ester in the

di spersion can range from1l to 10% by wei ght depending on the coating .

nmet hod enpl oyed. The coating | ayer can be applied as an aqueous di spersion
conposition, in which the dispersant conprises water. The use of water as
the vehicle for dispersing the fatty acid ester .mnimzes cost while, at
the sane tine, optinizes safety and m nim zes environnental concerns. Those

skilled in the ar% %€$ ? $ﬁare t hat organic solvents create the
possi bility of expl hL Fi and enV|ronne tal problens. These concerns

are elimnated by the use of water. rnatively, the fatty acid

ester can be conpound f extrusion
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ethylene units.

The thermoplastic resin may be selected from the
group consisting of a polypropylene homopolymer, a
blend of a polypropylene homopolymer and another
olefinic polymer, a coextrusion of a polypropylene
homopolymer and another olefinic polymer and mixtures
thereof.

Desirably the step of extruding said resin into a
sheet comprises melting said polypropylene-containing
resin; extruding said melt through a slit die; and
casting said melt onto a cooling drum.

" The film is preferably stretched in the
longitudinal direction between substantially 3 and
substantially 7 times its original length; and is
preferably stretched in the transverse direction
between substantially 6 times and substantially 10
times its original width.

Preferably the surface of the longitudinally
stretched film is treated to improved surface .
wettability and adhesive prior to said coating step. In
addition, or instead the uncoated side of said
biaxially oriented film may have its surface treated to
improve its wettability and adhesion.

Preferably the treatment constitutes a corona
treatment. '

After completion of the coating operation, but
before the transverse orientation, the film is
preferably subjected to heating to accelerate drying of
the coating which, as is discussed below, is applied as



fromO,5 to 5 p. hr. Accordi ng to anot her aspect of the invention
there is provi ded a process for making a thernoplastic filmconprising
arienting a filmcontaining pol ypropylene in the longitudinal direction to
forma nonoaxially oriented film coating said filmwth a |ayer of a

pol ygl ycerol ester or sorbitan ester of a fatty acid of 10 to 20 carbon
atons; and orienting said coated filmin the transverse direction to forma
biaxially oriente ' F- 6503- L( PAC) Preferably the
polypropylene-conEéthH%LﬂFPﬁ?conprises a first layer of a thernoplastic
resin containing polypropylene and a second l"ayer of a resin containing
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not be cooled or heated to obtain optimum temperature
conditions during the next step, transverse
orientation. ,

The coated biaxially oriented film is preferably
annealed by exposing said film to elevated temperature.
As in all heating steps, preferred temperatures are a
function of the identity and constituency of the
polypropylene-containing thermoplastic resin
constituting the film. _

Heat sealability of the resulting films can be
measured by crimp seal strengths at 240, 260, and 280
°F (116, 127 and 138 °C) in terms of grams/cm. The
sealer is set for 20 psi (138KPa) and 0.75 second
dwell.

Antifog characteristics of the films are measured
by a refrigeration fog test described as follows: Put
200 ml of water in a 600 ml beaker and cover with a
sample of the test film. Place the beaker in a
refrigerator at 4 °C. Observe and record the appearance
of the film over a period of 14 days. Ratings 1 to 5

are given based on the antifog performance described
below: )



t her eof, . Desirably the step of extruding said resin into a sheet
conprises nelting said pol ypropyl ene-containing resin; extruding said nelt
through a slit die; and casting said nelt onto a cooling drum The
filmis preferably stretched in the |ongitudinal direction between
substantially 3 and substantially 7 tinmes its original length; and is
preferably stretched in the transverse direction between substantially 6

ti mes and substankLg%lé ﬁg aiges its original wdth. Preferably the
surface of the | ohgi adr P§$ stretched filmjis treated to inproved surface
wettability and adhesive prior to said coating step. In addition, or
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fine fog droplets

An opaque layer of poor 2 low
visibility
large droplets

A complete layer of fair 3 medium
visibility

large transparent

drops

Randomly scattered good 4

discontinuous film or large trans-
of water

parent drops

A transparent film excellent 5 completely

displaying no transparent
visible water drops

The following examples are given to illustrate the
scope of the present invention. Because these examples
are given for illustrative purposes only, the invention
should not be limited thereto.

EXAMPLE 1 _

An aqueous dispersion containing 1.0% by weight of
a sorbitan ester (Atmer 100 obtained from ICI Americas
Inc.) was coated on a three-layer coextruded
polypropylene film using a #8 Mayer rod on a pilot
scale coater. The film comprises an ethylene-propylene~



an aqueous dispersion or solution conposition. Drying involves exposure of
the fi'lmto el evated tenperature. Dependi ng upon the tenperature enpl oyed
in drying the coated nonoaxially oriented film the filmmy or may not be
cool ed or heated to obtain optimum tenperature conditions during the next
step, transverse orientation. The coated biaxially oriented filmis
preferably anneal ed by exposing said filmto el evated tenperature. As in
all heating steps greferred $enperatures are a function of the identity
and constituency BT PRé- B&?@ﬁ opyl ene- contalglng t hernopl astic resin

constituting the film Heat seal ability of the resultlng films can be
nmeasured by crinp r 2 n Al 127 and
138 [err]C) in tePﬁggé E €Q9#82¥ﬂ%ﬁ éﬁealﬁgy?g %%$§$ Sg%é 38KPa) and
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by a rEfr'gerat'OHnBEHeEe%erB§9ﬁéPer§ﬁ 18y epvet Euﬁeigﬁt”}a@iowéfer ina.

600 mM beaker and cover with a . Sa the test fil | ace the beaker in

a refrigerator at 3/9p {3y Bhehidpy uHﬁECFeEB?dtfﬁ%tﬁﬁpEéF%nﬁ%r%$athe film
over a period of da4sénaprgeRimmegiately prive Yovehebasating aﬂsplﬂaatiaa
performance descrledlggkoved surface wettability.
The resultant coated film had good clarity,
excellent heat sealability (126 g/cm at 280 °F {138
°C}), and excellent antifog characteristics (an antifog

rating of 5), and a coefficient of friction of 0.39.

EXAMPLE 2

An aqueous dispersion containing 0.8% by weight of
a sorbitan ester (Atmer 100 obtained from ICI Americas
Inc.) was coated in a manner similar to that of Example
1 on the three-layer coextruded polypropylene film. The
resultant coated film had good clarity, excellent heat
sealability (124 g/cm at 280 °F {138°C}), and good
antifog characteristics (an antifog rating of 4) and a
coefficient of friction of 0.37.

EXAMPLE 3

An aqueous dispersion containing 1.0% by weight of
'sorbitan palmitate (Glycomul P obtained from Lonza
Inc.) was coated in a manner similar to Example 1 on
the three-layer coextruded polypropylene £film. The
resultant coated film had good clarity, good heat
sealability, good antifog characteristics (an antifog
rating of 4), and a coefficient of friction of 0.34.

EXAMPLE 4 _

An aqueous dispersion containing 4.0% by weight of
a polyglycerol ester (Glycolube AFA-1 obtained from
Lonza) was placed in a gravure coater, which was
located between the machine direction (MD) orienter and



F- 6503; .( PAC) -7- Descri ption

Performance Rating Comrent s An opaque | ayer of very poor 1
near zero visibility fine fog droplets An opaque | ayer of poor

2 low visibility large droplets A conpl ete | ayer of fair

3 mediumvisibility large transparent drops Randomy scattered
good 4 discontinuous filmor large trans- of water parent drops
A transparent finLssogxg@bhgyt 5 conpl etely displaying no
transparent visible water drops The-fgl Lowi ng exanpl es are given to

illustrate the
the transverse direction (TD) orienter of a pilot scale

film orienter. An additive-free
ethylene-propylene-butene~1 terpolymer skin resin
(Sumitomo WS709N), a homopolymer core resin (Exxon
4252), and a terpolymer skin resin containing wax
additives (Chisso 7703) were coextruded at a weight
ratio of 3/94/3 through a flat sheet die at 250 ¢, cast
onto a cooling drum and quenched at 30 C. The sheet,
measured about 30 mil (0.76mm) thick, was reheated to
140 °C and stretched 5-fold in the MD, then corona
treated for improved surface wettability. When passing
through the gravure coater, the MD-oriented film web,
now about 6 mil (0.15mm) thick, was coated on the
additive-free terpolymer skin with the aqueous
dispersion. The coated web was dried in pre-heat zones
at 160 °C, then stretched 8-fold in the TD and annealed
at 160 °C. The biaxially stretched film, measured 0.8
mil (0.02mm), may be corona treated on the uncoated
side to improve the wettability and adhesion of inks
and adhesives that might be applied later on. The
resultant coated film had excellent antifog
characteristics (an antifog rating of 5).

EXAMPLE 5

An aqueous dispersion containing 3.5% by weight of
Glycolube_AFA-l was applied to an MD-oriented,
three-layer coextruded polypropylene film in a manner.
similar to that of Example 4. The film is composed of a
wax modified ethylene-propylene-butene-1 terpolymer
skin resin (XPM 7880) as the side to be coated, a
homopolymer core resin (Exxon 4252), and an
ethylene-propylene resin containing antiblocking and
slip additives (Fina 8573XA) at a weight ratio of
3/94/3. The resultant film had good antifog
characteristics (an antifog rating of 4) and good heat




scope of the present invention. Because these exanples are given for
illustrative purposes only, the invention should not be limted thereto.
EXAMPLE 1 An aqueous di spersion containing 1.0% by wei ght of a
sorbitan ester (Atner 100 obtained fromIC Anmericas Inc.) was coated on a
t hree-1 ayer coextruded pol ypropylene filmusing a #8 Mayer rod on a pil ot
scale coater. The filmconprises an ethyl ene-propyl ene-

F- 6503- L( PAC) F-6503-L(PAC -8- butene-1 terpolymer skin |ayer
as the side to be coated, 'a p&lypropylene_hganpolyner core |layer, and

anot her terpolyner skin layer at a weight ratio of 3/94/3. The filmsurface
was treated wth seadnateenghar geshngpemahe! yapr ber jrigst he3Cegt bRYm
application for ingr ed surface wettability. he resultant cogted
filmhad good cl aP ?3,'excellent heat sealability (126 g/cmat 280 [err]F
{138 C}), and excellent antifog characteristics (an antifog rating of 5),

and a coefficientzgéugibcgion of 0. 39.

An aqueous dispersion containing 3.5% by weight of
Glycolube AFA-1 and 0.25% by weight of sodium lauryl
'sulfate:was applied to an MD-oriented, three-layer
coextruded polypropylene film in the same manner as
~described in Example 4. The resultant film had good
antifog characteristics (an antifog rating of 4) and
good heat seal strength (150 g/cm at 280 .°F {138 °C} by
crimp seal). '



'EXAMPLE 2 An aqueous di spersion containing 0.8%by weig ;
sorbi tan ester (Atner 100 obtained fromICl Anericas Inc.) Wgﬂllmmulmulumll
manner simlar to that of Exanple 1 on the three-layer coextrddefl *

pol ypropyl ene film The resultant coated filmhad good clarity, excellent
heat sealability (124 g/cmat 280 [err]F {138[err]C}), and good antifog
characteristics (an antifog rating of 4) and a coefficient of friction of

0. 37. EXAMPLE 3p ﬁ*&gous di spersion containing 1.0% by wei ght of
sorbitan paln1tate ?(gyco%u obt ai ned from lonza Inc.) was coated in a
manner simlar to Exanple 1 on the three-layer coextruded pol ypropyl ene
film The resultagtatmgted fil mhad good clarity, good heat sealability,
good antifog characteristics (an antifog rating of 4), and a coefficient of
friction of 0.34. EXAMPLE 4 An aqueous di spersion containing 4.0% by
wei ght of a pol yglycarbiaziakly (&t ijentedef i¥m\-domit sireyl from Lonza) was

pl aced in a gravugelggaieﬁdixgifp gggéﬁégauf§&$m%3§§§&ﬁiﬁalﬂachine direction

(MD) orienter and
polypropylene; and a coating layer of a polyglycerol

ester or sorbitan ester of a fatty acid of 10 to 20
carbon atoms; wherein said coating layer is provided on
a surface of said polypropylene-containing film, prior
to transverse orientation of the film, and wherein said
coating layer is effective to reduce the fogging on
said surface in the biaxially oriented film on exposure
to water at a temperature below 10°C. '

2. A film accofding to claim 1, wherein the fatty acid
ester contains 12 to 18 carbon atoms.

3. A film according to claim 1, wherein the fatty acid
is selected from the group consisting of lauric,
palmitic, oleic and stearic acid.

4. A film according to claim 1, wherein said
polypropylene-containing film is selected from the
group consisting of a polypropylene homopolymer; a
blend of polypropylene homopolymer and another olefin
polymer; and a coextrusion of a polypropylene
homopolymer and another -clefin polymer, copolymer or
terpolymer, which is preferably an ethylene-propylene
copolymer.

5. A film according to claim 1, wherein the coating
layer is provided as a lamina.

6. A film according to claim 1, wherein coating layer
is provided as an aqueous dispersion.

This Sheet Has Been Reﬂ
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F- 6503--L( PAC) the transverse direction (TD) orienter of a p
fi'llmodrienter. An additive-free ethyl ene-propyl ene-but ene-1 tmﬂul mﬂg“‘u;ulml |II|
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terpol ymer skin resin containing wax additives (Chisso 7703) were

coextruded at a weight ratio of 3/94/3 through a flat sheet die at 250 C,

cast onto a cooling drumand quenched at 30 C. The sheet, neasured about 30

ml (0.76m) thicbhspgﬁ_Fgggalgd to 140 [err]C and stretched 5-fold in the
MD, then corona treate rifproved surface,wettability. Wen passing
t hrough the gravure coater, the MD>-oriented Tilmweb, now about 6 ml
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aqueous di spersiop. The, coated W%B gas grled,ln re-heit zone% at ,160
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bi axi al | y stretchedektkrasisRasured 0.8 m | (0.02nm, may be corona treated
on the uncoated side to inprove the wettability and adhesi on of inks and
adhesives that mght be applied |ater on. The resultant coated fil m had
excel | ent antifog8char proeesst fox makiagt Af bherappidgstiicofilm ExapRlis ing
An aqueous di sper g LNl 3~ HIBL1 alub -1 was
applied to an wD-o??%ﬁ?gg%a?thg?lgégFg§8§§PrE§egbﬁo grégéﬁgﬁe IImin a
manner sinilar toloRgdtydinrdngirestivneto FATMS acBRpodEdadiya opdented fi ed
gt hyl eneapr opﬁl en@illluxt;eeeakih@r l&%!mmzrimkw&z.rzxe@ uagrégl\/b%%%oa%gtl%e%die to
e coated, a Onnggtég?%rpgggb& ghpeg§é§ogf a5%£tt%nac%g of 10 to 20
carbon atoms; and orienting said coated film in the
transverse direction to form a biaxially oriented film.

9. A process according to claim 8, wherein said
polypropylene-containing £ilm comprises a first layer
of a thermoplastic resin containing polypropylene and a
second layer of a resin containing ethylene units;
coextruding said first and second layers prior to said
longitudinal orientation; and providing the coating on
said resin containing ethylene units.

10. A process according to claim 8, wherein said
thermoplastic resin is selected from the group
consisting of a polypropylene homopolymer, a blend of a
polypropylene homopolymer and another olefinic polymer,

. a coextrusion of a polypropylene homopolymer and
another olefinic polymer and mixtures thereof.

11. A process according to claim 8, wherein said step

of extruding said resin into a sheet comprises melting
said polypropylene-containing resin; extruding said |

melt through a slit die; and casting said melt onto a

cooling drum.

12. A process according to claim 8, wherein said step
of longitudinally orienting said sheet into a film
comprises stretching said cast sheet
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et hyl ene- propyl ene resin containing antiblocking and slip ad ' '

8573XA) at a weight ratio of 3/94/3. The resultant film had ammmwummml““' :
characteristics (an antifog ratlng of 4) and good heat * C LM s x
F- 6503- L( PAC) - 10 - seal strength (152 g/cm at
280 [err]F {138 [err]C} by crinp seal) EXAMPLE 6 An aqueous

di spersion containing 3.5% by weight of 3 ycolube AFA-1 and 0. 25% by wei ght
of sodium | auryl rsi¢gsioat-g, (ag)applied to an Md-oriented, three-layer
coextruded pol ypropyl ene f|In1|n t he sanme- mnrer as descrlbed i n Exanpl e 4.
The resultant filmhad good antifog characteristics (an antifog rating of
4) ~and good heat teedleteerngubstEstigldiy &t a2R80 dubstidnt{ikddy or tifeshy

crinp seal). its original length.

13. A process according to claim 8, wherein said step
of transversely orienting said coated film comprises
stretching said longitudinally oriented film to between
substantially 6 times and substantially 10 times its
original width.

14. A process according to claim 8, comprising the stép
of treating the surface of the longitudinally stretched
film to improved surface wettability and adhesive prior
to said coating step, and/or the uncoated side of said
biaxially oriented film is surface treated to improve
its wettability and adhesion.

15. A process according to claim 14, wherein said
surface treatment constitutes a corona treatment.

16. A process according to claim 8, comprising

annealing said coated biaxially oriented film by
exposing said film to elevated temperature.
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CLAIMS 1. (Amended) A biaxially ori ent ed | ongi tiaskerfaeel y
ofi ented film coentaining pol ypropyl ene; ullmm"l'l mrof a

pol ygl ycerol ester or sorbitan ester of a fa'ttf atid"of*10" to 20 carbon
atons; wherein said coating layer is provided as an aqueous dispersion of .
sai d poI YOIWARMS! ester or said sorbitan ester of a fatty acid of 10 to 20
carbon atons on a surface of said polyprobyl ene- containing film prior to
transver ¢q Axh‘é%ieﬁ ion of the film and wherein said coating |ayer is
effectiveg f the fogging on said surface of the biaxially oriented
filmon ¢xposure to water at a tenperature bel ow 10 C.

A biaxially oriented film comprising a longitudinally oriented film containing polypropylene; and
a coating layer:of a'polyglyeerol ester or sorbitan ester of a fatty acid 'of. 10 to 20 carbon atoms;
wherein said coating layer is proVi'de'd as an acjﬁeoi;s dispérsion of said polyglycerol ester or said
sorbitan ester of a fatty acid of 10 to 20 cerboﬁ_atorhs on a 'sqrféce of said polypropylene-
containing film. prior to transverse orientation of the film, '.and wherein said coating layer is

effective to reduce the fogging on said surface of the biaxially oriented film on exposure to water

ata temperature below 10° C.

#,0e B3
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2. Afilmaccording.to claim1, wherein the fatty acid ester ;
18 casbon atons. 3. Afilmaccording to claim1, wherein t H“lelg“lﬁ“m“l
is selected fromthe group consisting of lauric, palmtic, oleiccan ;
stearic acid. 4. 1A filmaccording to claim1, wherein sai d

pol ypropyl ene-containing filmis selected fromthe group consisting of a
pol ypropyl ene honopol yner; a bl end of pol ypropyl ene honmppol yner and anot her
ol efin polyner; and a ceextrusion of a pol ypropyl ene honopol ymer and '
anot her-ol efin polynmer, copolynmer or terpokyae@~ Which is preferably an

et hyl ene- propyl ene copol yner.

1. A-biaxis oriented £ilm-comprising
a 1ong1tud1nally oriented film contdining
polypropylene; and a coatlng afer of a polyglycerol
ester or sorbitan ester of-4 fatty acid of 10 to 20
carbon atoms; wherein <aid coating layer-is'provided on
‘a surface of said oolypropylene-cohtaining film,hprior
to transversg-orientation of the film, and wherein said
coating ldyer is effective to reduce the fogging on
saigd-€urface in the biaxially oriented film on exposure
AN £o-—water at a-temperature below—109 ) |
2. A film according to claim i;’wherein-thé'fatty'écidw.
‘ester contains 12 to 18 carbon atoms.™ - S

3. A film according to claim i, wherein the fétty acid
is selected from the group consisting of lauric, -
palmitic, oleic and stearic acid.

4.1 A film according to claim 1, wherein said
polypropylene-containing film is selected from the
group con51st1ng of a polypropylene homopolymer; a
blend of polypropylene homopolymer and another olefln
polymer; and a coextrusion of a polypropylene
homopolymer and another olefin polymer, copolymer or
terpolymer, which is preferably an ethylene-propylene
copolymer. ' '
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t her nopl asti ¢ f|In1conpr|S|ng orienting a fil*m &ont ai ni ng
pol ypropyl ene in the | ongi tudi nal direction to forma
nonoaxi ally oriented _ film coating said filmwith a |ayer
of a pol ygl ycerol . ester or sorbitan ester of a fatty acid
of 10 te 20 , carbon atons; and orienting said coated film
in the " transverse directiomjfbfprn1a biaxially oriented
film 6. A process accordlng to cIa|n1 mhereln sai d
polypropylene contarﬁ| " d0 CabDLE Soe o fiysie| A i maOf a

; 3 cond
| ayer of a reS|n<uNﬁ%X?F PR QA R d other °lef1%d%§t?ﬁﬂ$n
said first and S eC 0 eSS i |

55/51 A process for making a thermoplastic film comprising
orienting a film containing polypropylene in the
longitudinal direction to form a monoaxially oriented
film; coating said film with a layer of a polyglycerol
ester or sorbitan ester of a fatty acid of 10 to 20
carbon atoms; and orienting said coated film in the

: transverse direction to form a biaxially oriented film.
' A Lp/al A process according to claim_&, wherein said
polypropylene-containing film comprises a first layer
of a thermoplastic resin containing polypropylene and a
second layer of a resin containing ethylene units;
coextruding said first and second layers prior to sé%ﬁ
longitudinal orientation; and providing the coating oh
said resin containing ethylene units.
| 5
7t)u5. A process according to claim.8, wherein said
thermoplastic resin is selected from the group
consisting of a polypropylene homopolymer, a blend of-a
polyéropylene homopolymer and another olefinic polymer,
.’ a coextrusion of a polypropylene homopolymer and
another olefinic polymer and mixtures thereof. |
8))]:". A process according to claim/%’, wherein said step
of extruding said resin into a sheet comprises melting
said polypropylene~containing resin; extruding said
melt through a slit die; and casting said melt onto a
cooling drum.
-5

if-lz. A process according to claim-#, wherein said step

REPLA CEMENT SHEET of longltudlnally orienting said sheet 1nto a f11m
- o e comprises stretchlng said cast sheet '
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qugiiudfnal orientation; and Rpoyhding the coating on
sdid r~esin containing ethylene-units. ther nﬁiﬂ”ﬁ“ﬂ"ﬂ lIL””m

according to clainferr], wherein said

Is selected fromthe group consi sting of a polypropyl ene
honopol yner, a blend of a pol ypr opyl ene honopol yner and
anot her ol efinic .pol yner, a coextrusion of a polypropyl ene
honopol yner and ... ... . .. anot her ol efinic polyner and m xtures

t her eof . ' " 8. A process acggrding to claim[err], wherein
said step of extruding said resin into a sheet conprises
mel ting to betwééhd shbkyahepylepescantasibBtanhesanlyert tigiedd

sai d its ioggh a slit die; and casting said nelt onto a
cool i ng drum °rlg1na ItR-process according to clainferr],

wherein said step of Iongltudlnally orienting said eet into a film

conprlses streth/ﬂg Sl fr688ksS186braing3tNO¥41338 &, wherein saig step

: of transversely orienting said coated £ilm comprises
stretching said longitudinally oriented film to between
substantially 6 times and substantiélly 10 times its
original width.

Il 24. A process according to claim_®, comprising the stép
| of treating the surface of the longitudinally stretched
'\f’- : - £ilm to iﬁproved surface wettability and adhesive prior

' - . to said coating step, and/or the uncoated side of said
biaxially oriented film is surface treated to improve

. its wettability and adhesion.

_ | 1/

(23}3 A process according to claim _14, wherein said

surface treatment constitutes a corona treatment.

.

5

[3 _J&. A process according to claim_8, comprising
annealing said coated biaxially oriented film by
exposing said film to elevated temperature.
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W2Ca-g 107
- A3<- .+ -to between substantially 3 and substantially 7 tines its
original |ength. . A process according to claim wherein said step of
transversely orienting said coated film conprises stretching said '
longitudinally oriented filmto between substantially 6 tinmes and
substantially 10 tines its original w dth. . A process according to
claim conprising the step of treating the surface of the longitudinally
stretched fil”‘?QsﬁﬁgLﬂYﬁﬂchrfaCG wettability and adhesive prior to
said coating step, and/or the Uncoated side of said biaxially oriented
filmis surface treated to inprove its wettability and adhesi on. 2. A
process accordi ng A8seRACH opheR Brs8etdsuresurface treatnent constitutes a
corona treatnent. . i) o claim co | Si
anneal i ng sai d coat¥ LLENE E AN FROCESS FORMAEING SBHE] filmto
el evat ed tenperature. :

A thermoplastic film comprising a base layer of a
thermoplastic resin which comprises antifogging,
heat-sealable polypropylene film wherein the antifog
agent is a polyglycerol ester or sorbitan ester of
fatty acids. The resultant film, which has good
clarity, persistent antifogging characteristics, and
excellent heat sealability, is useful for packaging '
refrigerated foods. The disclosure alsb provides a
process for making the film in which the
polypropylene-containing thermoplastic resin is
extruded into a sheet, said sheet oriented in the
longitudinal direction to form a monoaxially oriented
film, said film containing said polyglycerol eéter or
sorbitan ester of fatty acids and orienting éaid film
in the transverse direction.
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