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TITLE

PERMEABLE POLYMER FILM

FIELD OF THE INVENTION

[0001] The present disclosure relates to a polymer film especially suitable for the packaging

of fresh foodstuff, like salad and vegetables.

BACKGROUND OF THE INVENTION

[0002] It is well known that polypropylene films, and particularly biaxially oriented

polypropylene films (BOPP), are widely used for the packaging of foodstuff using automatic

machines. In fact the said films are characterized by a particular good balance of processability

(“machinability”), optical and mechanical properties, and low permeability to gases, in particular

oxygen and carbon dioxide, and water vapour.

[0003] However for the packaging of fresh foods, in particular vegetables, greater gas

transmission rates are necessary. As a matter of fact, the metabolic activity of vegetable cells

continues also after these foods are harvested, cleaned and cut into pieces; therefore the cells still

“breathe”, consuming the oxygen and emitting carbon dioxide and water vapour. In a closed

package this process quickly results in changes of the atmosphere inside the package, making it

unsuitable for the continuation of the metabolic activity and favourable for the development of

undesired micro-organisms.

[0004] Monolayer and multilayer films suitable for packaging fresh produce items that

continue to respire after they are harvested are described in US6348271. The films therein

described are characterized by the presence of at least one layer of a propylene resin composition

comprising a propylene polymer component and up to 70% by weight of an ethylene/propylene

copolymer. Additional layers made of propylene polymers can be present.

[0005] From another point of view propylene homopolymers are widely used in the

production of multilayer films as core layer due to the particular features of said homopolymers.



However the oxygen and water vapour transmission rate of the propylene homopolymers are

quite low and can be increased.

[0006] It has now been found that a particularly good balance of oxygen, water vapour

transmission rate and transparency is achieved by a composition comprising a specific propylene

homopolymer with a polyolefin composition containing a propylene polymer and a

propylene/ethylene copolymer having specific features.

SUMMARY OF THE INVENTION

[0007] Thus, the present disclosure provides a multilayer film comprising at least one

core layer comprising a polypropylene composition comprising:

[0008] A) From 90 wt% to 50 wt%; of a propylene homopolymer having a fraction

insoluble in xylene at 25°C greater than 90 wt%; and

[0009] B) From 10 wt% to 50 wt%; of a propylene ethylene copolymer having:

[0010] i) xylene soluble fraction at 25°C ranging from 14 wt% to 27 wt%;

[0011] ii) intrinsic viscosity of the fraction soluble in xylene at 25°C ranging from

1.0 to 2.4 dl/g;

[0012] iii) melt flow rate, MFR, measured according to ISO 1133 at 230 °C with a

load of 2.16 kg, ranging from 1.0 g/lO min to 4.0 g/lO min;

[0013] iv) an ethylene derived units content ranging from 5.0 wt% to 12.0 wt%

[0014] v) the ethylene derived units content on the fraction insoluble in xylene at 25°C

ranging from 2.5 wt% to 6.0 wt%;

[0015] vi) the ethylene derived units content on the fraction soluble in xylene at 25°C

ranging from 15.2. wt% to 30.2 wt%

[0016] vii) the C 13 NMR sequences PEP measured on the fraction insoluble in xylene

at 25°C ranging from 3.5mol% to 5.5mol% and the C 13 NMR sequences PEP measured on the

fraction soluble in xylene at 25°C ranging from 11.0 mol% to 14.2 mol%;

[0017] the sum of the amounts of A) and B) being 100 wt% .

DETAILED DESCRIPTION OF THE INVENTION

[0018] Thus, the present disclosure provides a multilayer film comprising at least one

core layer comprising a polypropylene composition comprising:



[0019] A) from 90 wt% to 50 wt%; , preferably from 85 wt% to 55 wt%; more

preferably from 80 wt% to 65 wt% of a propylene homopolymer having a fraction insoluble in

xylene at 25°C greater than 90 wt%; preferably greater than 94 wt%;

[0020] B) from l0wt% to 50 wt%; , preferably from 15 wt% to 45 wt%; more preferably

from 20 wt% to 35 wt% of a propylene ethylene copolymer having:

[0021] i) xylene soluble fraction at 25°C ranging from 14 wt% to 27 wt%;

preferably from 17 wt% to 25 wt%; more preferably from 18 wt% to 22 wt;

[0022] ii) intrinsic viscosity of the fraction soluble in xylene at 25°Cranging from

1.0 to 2.4 dl/g; preferably from 1.5 to 2.2 dl/g; more preferably from 1.7 to 2.1 dl/g;

[0023] iii) melt flow rate, MFR, measured according to ISO 1133 at 230 °C with a

load of 2.16 kg, ranging from 1.0 g/lO min to 4.0 g/lO min; preferably from 1.4 g/lO min to 3.2

g/lO min; more preferably from 1.6 g/ 10 min to 2.1 g/lO min;

[0024] v) the ethylene derived units content on the fraction insoluble in xylene at 25°C

ranging from 2.5 wt% to 6.0 wt%; preferably ranging from 3.2wt% to 5.2wt%; more preferably

ranging from 3.5wt% to 5.0wt%;

[0025] vi) the ethylene derived units content on the fraction soluble in xylene at 25°C

ranging from 15.2. wt% to 30.2 wt%; preferably ranging from l7.2wt% to 24.8wt%; more

preferably ranging from l8.2wt% to 22.8wt%;

[0026] vii) the C 13 NMR sequences PEP measured on the fraction insoluble in xylene

at 25°C ranging from 3.5 mol% to 5.5mol%; preferably ranging from 3.8mol% to 5.2mol%;

more preferably ranging from 3.9mol% to 4.8 mol% and the C 13 NMR sequences PEP

measured on the fraction soluble in xylene at 25°C ranging from 11.0 mol% to 14.2 mol%;

preferably ranging from 11.5 mol% to 13.8 mol%; more preferably ranging from 12.3 mol% to

13.5 mol%;

[0027] the sum of the amounts of A) and B) being 100 wt%.

[0028] For the present disclosure, the term “copolymer” is referred to polymers

containing only two kinds of comonomers, such as propylene and ethylene.

[0029] For the present disclosure “core layer” means the layer in a multilayer film that

has no contact with the external environment, such as a film A/B/A wherein B is the core layer.



[0030] Preferably in the propylene ethylene copolymer B) the C 13 NMR sequences PEE

measured on the fraction soluble in xylene at 25°C range from 7.2 mol% to 12.0 mol%;

preferably range from 8.3 mol% to 11.2 mol%.

[0031] Preferably in the propylene ethylene copolymer B) the C 13 NMR sequences EEE

measured on the fraction soluble in xylene at 25°C are lower than 6.5 mol% preferably in a range

from 5.9 mol% to 2.0 mol%.

[0032] Preferably in the propylene ethylene copolymer B) the ratio rlr2 of the fraction

unsoluble in xylene at 25°C measured with C 13 NMR is comprised between 2.4 and 4.6;

preferably between 2.9 and 4.1; more preferably between 3.1 and 3.8.

[0033] The multilayer films of the present disclosure are characterized by having at least

one of the core layers comprising the polypropylene composition of the present disclosure. The

remaining layers can be formed of any material known in the art for use in multilayer films or in

laminated products. Thus, for example, each layer can be formed of a polypropylene

homopolymer or copolymer or polyethylene homopolymer or copolymer or other kind of

polymers such as EVA.

[0034] The combination and number of layers of the multilayer structures described are

not limited. For instance, the multilayer structure can comprises 3- 11 layers or more, including

3-9 layers, 3-7 layers, and 3-5 layers, with combinations including A/B/A, A/B/C, A/B/C/B/A,

and A/B/C/D/C/B/A, provided that at least one core layer such as B or D comprises a propylene

composition of the present disclosure.

[0035] In certain embodiments, the number of layers of the multilayer film of the present

disclosure is 3 or 5, wherein at least one core layer comprises the propylene composition of the

present disclosure. For instance, structures such as A/B/A or A/B/C, wherein B is the propylene

composition of the present disclosure, are possible.

[0036] Component A is a commercial homopolymer of propylene such as Moplen

HP522H, Moplen HP520H, Moplen HP525J, or Moplen HP526J.

[0037] Propylene ethylene copolymer component B) is obtained with a process being

carried out in a reactor having two interconnected polymerization zones, a riser and a

downcomer, wherein the growing polymer particles:

(a) flow through the first of said polymerization zones, the riser, under fast fluidization

conditions in the presence of propylene and of ethylene;



(b) leave the riser and enter the second of said polymerization zones, the downcomer,

through which they flow downward in a densified form in the presence of propylene and

of ethylene, wherein the concentration of ethylene in the downcomer is higher than in

the riser;

(c) leave the downcomer and are reintroduced into the riser, thus establishing a circulation

of polymer between the riser and the downcomer.

In the first polymerization zone (riser), fast fluidization conditions are established by feeding a gas

mixture comprising one or more alpha-olefins at a velocity higher than the transport velocity of

the polymer particles. The velocity of said gas mixture is generally comprised between 0.5 and 15

m/s, preferably between 0.8 and 5 m/s. The terms “transport velocity” and “fast fluidization

conditions” are well known in the art; for a definition thereof, see, for example, "D. Geldart, Gas

Fluidisation Technology, page 155 et seq., J . Wiley & Sons Ltd., 1986".

In the second polymerization zone (downcomer), the polymer particles flow under the action of

gravity in a densified form, so that high values of density of the solid (mass of polymer per volume

of reactor) are achieved, said density of solid approaching the bulk density of the polymer.

Throughout the present description a "densified form" of the polymer implies that the ratio between

the mass of polymer particles and the reactor volume is higher than 80% of the "poured bulk

density" of the obtained polymer. The "poured bulk density" of a polymer is a parameter well

known to the person skilled in the art. In view of the above, it is clear that in the downcomer the

polymer flows downward in a plug flow and only small quantities of gas are entrained with the

polymer particles.

According to the process of the present disclosure, the two interconnected polymerization zones

are operated in such a way that the gas mixture coming from the riser is totally or partially

prevented from entering the downcomer by introducing into the upper part of the downcomer a

liquid and/or gas stream, denominated “barrier stream”, having a composition different from the

gaseous mixture present in the riser. In order to comply with this process feature, one or more

feeding lines for the barrier stream are placed in the downcomer close to the upper limit of the

volume occupied by the polymer particles flowing downward in a densified form.



This liquid/gas mixture fed into the upper part of the downcomer partially replaces the gas mixture

entrained with the polymer particles entering the downcomer. The partial evaporation of the liquid

in the barrier stream generates in the upper part of the downcomer a flow of gas, which moves

counter-currently to the flow of descendent polymer, thus acting as a barrier to the gas mixture

coming from the riser and entrained among the polymer particles. The liquid/gas barrier fed to the

upper part of the downcomer can be sprinkled over the surface of the polymer particles: the

evaporation of the liquid will provide the required upward flow of gas.

The feed of the barrier stream causes a difference in the concentrations of monomers and/or

hydrogen (molecular weight regulator) inside the riser and the downcomer, so that a bimodal

polymer can be produced.

It is known that in a gas-phase polymerization process the reaction mixture comprises, besides the

gaseous monomers, also inert polymerization diluents and chain transfer agents, such as hydrogen,

useful to regulate the molecular weight of the obtained polymeric chains. The polymerization

diluents are preferably selected from C2-C8 alkanes, preferably propane, isobutane, isopentane

and hexane. Propane is preferably used as the polymerization diluent in the gas-phase

polymerization of the disclosure, so that liquid propane is unavoidably contained in the barrier

stream, which is fed to the upper part of the downcomer.

In one embodiment, the barrier steam comprises:

i . from 10 to 100% by mol of propylene;

ii. from 0 to 80% by mol of ethylene;

iii. from 0 to 30% by mol of propane;

iv. from 0 to 5% by mol of hydrogen.

The above indicated compositions of barrier stream can be obtained from the condensation of a

part of the fresh monomers and propane, said condensed part being fed to the upper part of the

downcomer in a liquid form. According to an embodiment, the above suitable compositions of



barrier stream derive from condensation and/or distillation of part of a gaseous stream continuously

recycled to the reactor having two interconnected polymerization zones.

Additional liquid and/or gas of suitable composition can be fed along the downcomer at a point

below the barrier stream.

The recycle gas stream is generally withdrawn from a gas/solid separator placed downstream the

riser, cooled by passage through an external heat exchanger and then recycled to the bottom of the

riser. Of course, the recycle gas stream comprises, besides the gaseous monomers, also the inert

polymerization components, such as propane, and chain transfer agents, such as hydrogen.

Moreover, the composition of the barrier stream deriving from condensation and/or distillation of

the gas recycle stream may be suitably adjusted by feeding liquid make-up monomers and propane

before its introduction into the upper part of downcomer.

The operating parameters of temperature and pressure are those that are usual in gas-phase catalytic

polymerization processes. For example, in both riser and downcomer the temperature is generally

comprised between 60°C and l20°C, while the pressure can range from 5 to 40 bar.

[0038] The process for preparing the propylene ethylene copolymer component B) of the

present disclosure is carried out in presence of a highly stereospecific heterogeneous Ziegler-Natta

catalyst. The Ziegler-Natta catalysts suitable for producing the propylene ethylene copolymer

component B) of the disclosure comprise a solid catalyst component comprising at least one

titanium compound having at least one titanium-halogen bond and at least an electron-donor

compound (internal donor), both supported on magnesium chloride. The Ziegler-Natta catalysts

systems further comprise an organo-aluminum compound as essential co-catalyst and optionally

an external electron-donor compound.

[0039] Suitable catalysts systems are described in the European patents EP45977, EP361494,

EP728769, EP 1272533 and in the international patent application W000163261.

[0040] Preferably, the solid catalyst component comprises Mg, Ti, halogen and an electron

donor selected from succinates of formula (I):



CD

[0041]

[0042]

[0043] wherein the radicals R 1 and R2, equal to or different from each other, are a C1-C20 linear

or branched alkyl, alkenyl, cycloalkyl, aryl, arylalkyl or alkylaryl group, optionally containing

heteroatoms belonging to groups 15-17 of the periodic table; the radicals R3 to R6 equal to or

different from each other, are hydrogen or a C1-C2 linear or branched alkyl, alkenyl, cycloalkyl,

aryl, arylalkyl or alkylaryl group, optionally containing heteroatoms, and the radicals R3 to R6

which are joined to the same carbon atom can be linked together to form a cycle.

[0044] R 1 and R2 are preferably Ci-Cs alkyl, cycloalkyl, aryl, arylalkyl and alkylaryl groups.

[0045] Particularly preferred are the compounds in which R 1 and R2 are selected from primary

alkyls and in particular branched primary alkyls. Examples of suitable R 1 and R2 groups are

methyl, ethyl, n-propyl, n-butyl, isobutyl, neopentyl, 2-ethylhexyl. Particularly preferred are ethyl,

isobutyl, and neopentyl.

[0046] One of the preferred groups of compounds described by the formula (I) is that in which

R3 to R5 are hydrogen and R6 is a branched alkyl, cycloalkyl, aryl, arylalkyl and alkylaryl radical

having from 3 to 10 carbon atoms. Another preferred group of compounds within those of formula

(I) is that in which at least two radicals from R3 to R6 are different from hydrogen and are selected

from C1-C20 linear or branched alkyl, alkenyl, cycloalkyl, aryl, arylalkyl or alkylaryl group,

optionally containing heteroatoms belonging to groups.

[0047] Particularly preferred are the compounds in which the two radicals different from

hydrogen are linked to the same carbon atom. Furthermore, also the compounds in which at least

two radicals different from hydrogen are linked to different carbon atoms, that is R3 and R5 or R4

and R6 are particularly preferred.

[0048] According to a preferred method, the solid catalyst component can be prepared by

reacting a titanium compound of formula Ti(OR) n yXy where n is the valence of titanium and y is

a number between 1 and n, preferably TiC4, with a magnesium chloride deriving from an adduct

of formula MgCD pROH, where p is a number between 0 .1 and 6, preferably from 2 to 3.5, and R



is a hydrocarbon radical having 1-18 carbon atoms. The adduct can be suitably prepared in

spherical form by mixing alcohol and magnesium chloride in the presence of an inert hydrocarbon

immiscible with the adduct, operating under stirring conditions at the melting temperature of the

adduct (100-130 "C). Then, the emulsion is quickly quenched, thereby causing the solidification

of the adduct in form of spherical particles. Examples of spherical adducts prepared according to

this procedure are described in U.S. Pat. Nos 4,399,054 and 4,469,648. The so obtained adduct

can be directly reacted with the Ti compound or it can be previously subjected to thermal controlled

dealcoholation (80-130 °C) so as to obtain an adduct in which the number of moles of alcohol is

generally lower than 3, preferably between 0.1 and 2.5. The reaction with the Ti compound can be

carried out by suspending the adduct (dealcoholated or as such) in cold TiCl4 (generally 0 °C); the

mixture is heated up to 80-130 °C and kept at this temperature for 0.5-2 hours. The treatment with

Tic4 can be carried out one or more times. The internal donor can be added during the treatment

with TiCU and the treatment with the electron donor compound can be repeated one or more times.

Generally, the succinate of formula (I) is used in molar ratio with respect to the MgCl2 of from

0.01 to 1 preferably from 0.05 to 0.5. The preparation of catalyst components in spherical form is

described for example in European patent application EP-A-395083 and in the International patent

application W098144001. The solid catalyst components obtained according to the above method

show a surface area (by B.E.T. method) generally between 20 and 500 m2/g and preferably between

50 and 400 m2/g, and a total porosity (by B.E.T. method) higher than 0.2 cm3/g preferably between

0.2 and 0.6 cm3/g. The porosity (Hg method) due to pores with radius up to 10.000A generally

ranges from 0.3 to 1.5 cm3/g, preferably from 0.45 to 1 cm3/g.

[0049] The organo-aluminum compound is preferably an alkyl-Al selected from the trialkyl

aluminum compounds such as for example triethylaluminum, triisobutylaluminum, tri-n-

butylaluminum, tri-n-hexylaluminum, tri-n-octylaluminum. It is also possible to use mixtures of

trialkylaluminum's with alkylaluminum halides, alkylaluminum hydrides or alkylaluminum

sesquichlorides such as AlEt 2Cl and A l 2Et3Cl3.

[0050] Preferred external electron-donor compounds include silicon compounds, ethers, esters

such as ethyl 4-ethoxybenzoate, amines, heterocyclic compounds and particularly 2,2,6,6-

tetramethyl piperidine, ketones and the 1,3-diethers. Another class of preferred external donor

compounds is that of silicon compounds of formula Ra
5Rb

6Si(OR ) where a and b are integer from

0 to 2, c is an integer from 1 to 3 and the sum (a+b+c) is 4; R5, R6, and R7, are alkyl, cycloalkyl or



aryl radicals with 1-18 carbon atoms optionally containing heteroatoms. Particularly preferred are

methylcyclohexyldimethoxysilane, diphenyldimethoxysilane, methyl-t-butyldimethoxysilane,

dicyclopentyldimethoxysilane, 2-ethylpiperidinyl-2-t-butyldimethoxysilane and 1,1,1

,trifhioropropyl-2-ethylpiperidinyl-dimethoxysilane and 1,1,1 ,trifluoropropyl-

metildimethoxy silane. The external electron donor compound is used in such an amount to give a

molar ratio between the organo-aluminum compound and said electron donor compound of from

0.1 to 500; prerably from 1 to 100; more preferably from 2 to 50.

[0051] Without to be bound by a theory it is believed that the particular polymerization

process used for obtaining component B) gives rise to a polymer having a particular crystallinity

due to the distribution of ethylene in the xylene soluble and insoluble fraction at 25°C.

Thus, the multilayer film of the present disclosure shows good oxygen and water transmission

together with a particularly high transparency so that it can be advantageously used for the

packaging of fresh foodstuff, like salad and vegetables.

[0052] Preferably the ratio amount of component A)/haze of the multilayer film object of

the present disclosure is higher than 11; more preferably is higher than 13; even more preferably

is higher than 15;

[0053] All the film layers may also contain the additives that are commonly used for the

fi m manufacturing, and especially for the films used for packaging applications with automatic

machines, such as anti-oxidants, process stabilizers, slip agents, antistatic agents, antiblock

agents, and antifog agents.

[0054] Independently from the structure of the film, the overall film thickness is

preferably from 9 to 100 microns, the thickness of the layer(s) A) is preferably from 0.5 to 20

microns, and that of the layer(s) B), typically used as inner layer(s), is from 9.5 to 99.5 microns.

[0055] The said films are produced by using processes well known in the art.

[0056] In particular, extrusion processes can be used.

[0057] In said extrusion processes the polymer materials to be used for the various layers

are molten in different extruders and extruded through a narrow die gap. Subsequent from the

exit from the die, the material can be cooled, heated and optionally oriented in several ways or in

combination. Examples of such processes are cast, blown, extrusion coating, uniaxially oriented,

simultaneous biaxially oriented, and sequential biaxially oriented film processes.



[0058] Specific examples of such processes are the blown fi m and BOPP processes

herein below explained.

[0059] Blown Fi m

[0060] The molten polymer materials are forced through a circular shaped die.

[0061] The extrudate which is drawn off has the shape of a tube, which is inflated by air

to form a tubular bubble. The bubble is cooled and collapsed before winding-up.

[0062] BOPP

[0063] The molten polymer materials are forced continuously through a narrow die. The

extruded molten material is pulled away from the die and cooled, then heated again and stretched

both in the Machine Direction (MD) and in the Transverse Direction (TD). After the stretching

process, the film is cooled and then wound-up.

[0064] The following examples are given to illustrate, not to limit, the present

disclosure:

EXAMPLES

[0065] Xylene-soluble (XS) Fraction at 25 °C

[0066] Xylene Solubles at 25°C have been determined according to ISO 16 152; with solution

volume of 250 ml, precipitation at 25°C for 20 minutes, 10 of which with the solution in agitation

(magnetic stirrer), and drying at 70°C.

[0067] Melt Flow Rate (MFR)

[0068] Measured according to ISO 1133 at 230 °C with a load of 2.16 kg, unless otherwise

specified.

[0069] Intrinsic Viscosity (IV)

[0070] The sample is dissolved in tetrahydronaphthalene at 135 °C and then poured into a

capillary viscometer. The viscometer tube (Ubbelohde type) is surrounded by a cylindrical glass

jacket; this setup allows for temperature control with a circulating thermostatic liquid. The

downward passage of the meniscus is timed by a photoelectric device.

[0071] The passage of the meniscus in front of the upper lamp starts the counter, which has a

quartz crystal oscillator. The meniscus stops the counter as it passes the lower lamp and the efflux

time is registered: this is converted into a value of intrinsic viscosity through Huggins' equation

(Huggins, M.L., J . Am. Chem. Soc., 1942, 64, 2716) provided that the flow time of the pure solvent



is known at the same experimental conditions (same viscometer and same temperature). One single

polymer solution is used to determine [η] .

[0072] Determination of the Haze

[0073] Multilayer film speciments prepared as described below have been used. The haze

value is measured using a Gardner photometric unit connected to a Hazemeter type UX-10 or an

equivalent instrument having G.E. 1209 light source with filter "C". Reference samples of known

haze are used for calibrating the instrument according to ASTM D1003.

[0074] Ethylene content in the copolymers

[0075] 13C NMR spectra were acquired on a Bruker AV-600 spectrometer equipped with

cryoprobe, operating at 160.91 MHz in the Fourier transform mode at 120 °C.

[0076] The peak of the Sββ carbon (nomenclature according to “Monomer Sequence

Distribution in Ethylene-Propylene Rubber Measured by 13C NMR. 3 . Use of Reaction Probability

Mode ” C. J . Carman, R. A. Harrington and C. E. Wilkes, Macromolecules, 1977, 10, 536) was

used as an internal reference at 29 .9 ppm. The samples were dissolved in 1,1,2,2-tetrachloroethane-

d2 at 120 °C with a 8 % wt/v concentration. Each spectrum was acquired with a 90° pulse, and 15

seconds of delay between pulses and CPD to remove coupling. 512 transients were stored

in 32K data points using a spectral window of 9000 Hz.

[0077] The assignments of the spectra, the evaluation of triad distribution and the composition

were made according to Kakugo (“Carbon- 13 NMR determination of monomer sequence

distribution in ethylene-propylene copolymers prepared with δ-titanium trichloride-

diethylaluminum chloride” M. Kakugo, Y. Naito, K. Mizunuma and T. Miyatake,

Macromolecules, 1982, 15, 1150) using the following equations:

[0078]

[0079] ΡΡΡ = 100 Τββ/8 ΡΡΕ = 100 Τβδ/8 ΕΡΕ = 100 Τδδ/8

[0080] PEP = 100 δββ/δ PEE= 100 δβδ /δ EEE = 100 (0.25 δγδ +0.5 δδδ )/

[0081] 8 = Τββ + Τβδ + Τδδ + δββ + δβδ + 0.25 δγδ + 0.5 δδδ

[0082]

[0083] The molar percentage of ethylene content was evaluated using the following equation:

[0084] E% mol = 100 * [PEP+PEE+EEE]The weight percentage of ethylene content was

evaluated using the following equation:

[0085]



[0086] 100 * E% mol * MWE

[0087] E% wt. = E% mol * MWE + P% mol * MWP

[0088]

[0089] where P% mol is the molar percentage of propylene content, while MWE and MWP

are the molecular weights of ethylene and propylene, respectively.

[0090] The product of reactivity ratio rlr2 was calculated according to Carman (C.J. Carman,

R.A. Harrington and C.E. Wilkes, Macromolecules, 1977; 10, 536) as:

[0091]

[0092] The tacticity of Propylene sequences was calculated as mm content from the ratio of

the PPP mmT (28.90-29.65 ppm) and the whole Τββ (29.80-28.37 ppm).

[0093] Oxygen transmission (OTR)

[0094] Measured on a Mocon OX-TRAN 2/60 unit, commercially available from Mocon, Inc.,

according to ASTM D3985-05(20l0)el at 23°C, 0% relative humidity (RH), and 100% 0 2.

[0095] Water vapor transmission (WVTR)

[0096] Measured on a Mocon PERMATRAN W3/33 unit, commercially available from

Mocon, Inc. according to ASTM F1249 at 37.8°C and 90% relative humidity (RH).

[0097] Component A

[0098] Component A is the commercial grade Moplen HP522H a propylene homopolymer

sold by LyondellBasell having a MFR of 2.0 g/lO min and a solubility in xylene at 25°C of 4.9

wt%.

[0099] Component B1 (according to the disclosure)

[0100] Preparation of the Ziegler-Natta solid catalyst component

[0101] The Ziegler-Natta catalyst was prepared according to Example 5, lines 48-55, of

the European Patent EP728769B1.

[0102] Preparation of the catalyst system - Precontact

[0103] Before introducing it into the polymerization reactors, the solid catalyst component

described above is contacted with aluminum-triethyl (TEAL) and with the

dicyclopentyldimethoxysilane (D donor) under the conditions reported in Table 1.

[0104] Prepolymerization



[0105] The catalyst system is then subject to prepolymerization treatment at 20°C by

maintaining it in suspension in liquid propylene for a residence time of 9 minutes before

introducing it into the polymerization reactor.

[0106] Polymerization

[0107] The polymerization was carried out in gas-phase polymerization reactor comprising

two interconnected polymerization zones, a riser and a downcomer, as described in European

Patent EP782587. Hydrogen was used as molecular weight regulator. The polymer particles

exiting from the polymerization step were subjected to a steam treatment to remove the

unreacted monomers and dried under a nitrogen flow.

[0108] The main precontact, prepolymerization and polymerization conditions and the

quantities of monomers and hydrogen fed to the polymerization reactor are reported in Table 1.

Table 1



Component B2 and B3 (comparative)

Component B2 has been obtained by blending 30 % of a propylene copolymer sold by

LyondellBasell with the trade name of Adflex C200F and 70% of a propylene random copolymer

sold by LyondellBasell with the trade name of Moplen RP320M.

Component B3 is a propylene copolymer sold by LyondellBasell with the trade name of Adflex

C200F

[0109] the properties of components Bl, B2 and B3) are reported in Table 2 .

Table 2

Table 2 shows that components Bl and B2 have different PEP PEE and EEE sequences even if

the ethylene content and the xylene soluble fraction are the same.



[0110] Examples 1-2 and Comparative Examples 3-4

[0111] Components A and B have been blended in various percentages, as reported in Table

3 :

Table 3

[0112] BOPP A/B/A films were produced. The B layer was made with the compositions of

Examples 1-2 and Comparative Examples 3-4, while the A layer was Moplen HP522H. The

thickness of the films was 30 microns, with the A layer being 1 micron. The results of the analysis

of the films are reported in Table 4 .

Table 4

[0113] Table 4 clearly shows that the OTR and the WVTR of the multilayer film according to

the present disclosure is comparable with that on of comparative examples but the haze is

considerably decreased.



CLAIMS

What is claimed is:

1. A multilayer film comprising at least one core layer comprising a polypropylene

composition comprising:

A) From 90 wt% to 50 wt%; of a propylene homopolymer having a fraction

insoluble in xylene at 25°C greater than 90 wt%;

B) From 10 wt% to 50 wt%; of a propylene ethylene copolymer having:

i) xylene soluble fraction at 25°C ranging from 14 wt% to 27 wt%

ii) intrinsic viscosity of the fraction soluble in xylene at 25°C ranging from

1.0 to 2.4 dl/g;

iii) melt flow rate, MFR, measured according to ISO 1133 at 230 °C with a

load of 2.16 kg, ranging from 1.0 g/lO min to 4.0 g/lO min;

iv) an ethylene derived units content ranging from 5.0 wt% to 12.0 wt%

v) the ethylene derived units content on the fraction insoluble in xylene at

25°C ranging from 2.5 wt% to 6.0 wt%;

vi) the ethylene derived units content on the fraction soluble in xylene at 25°C

ranging from 15.2. wt% to 30.2 wt%

vii) the C 13 NMR sequences PEP measured on the fraction insoluble in xylene

at 25°C ranging from 3.5mol% to 5.5mol% and the C 13 NMR sequences

PEP measured on the fraction soluble in xylene at 25°C ranging from 11.0

mol% to 14.2 mol%;

the sum of A) and B) being l00wt%.

2 . The multilayer film according to claim 1 wherein the propylene composition comprises

from 85 wt% to 55 wt% of component A) and from 15 wt% to 45 wt% of component B).

3 . The multilayer film according to anyone of claims 1-2 wherein in component B) the

xylene soluble fraction at 25 °C ranges from 17 wt% to 25 wt%.

4 . The multilayer film according to anyone of claims 1-3 wherein in component B) the

intrinsic viscosity of the fraction soluble in xylene at 25 °C ranges from 1.5 to 2.2 dl/g.

5 . The multilayer film according to anyone of claims 1-4 wherein in component B) the melt

flow rate, MFR, measured according to ISO 1133 at 230 °C with a load of 2 .16 kg,

ranges from 1.4 g/lO min to 3.2 g/lO min.



6 . The multilayer film according to anyone of claims 1-5 wherein in component B) the C 13

NMR sequences PEP measured on the fraction insoluble in xylene at 25°C ranges from

3.8mol% to 5.2mol%; and the C 13 NMR sequences PEP measured on the fraction soluble

in xylene at 25°C ranges from 11.5 mol% to 13.8 mol.

7 . The multilayer film according to anyone of claims 1-6 wherein in component B) the C 13

NMR sequences PEP measured on the fraction insoluble in xylene at 25°C ranges

3.9mol% to 4.8 mol%; and the C 13 NMR sequences PEP measured on the fraction soluble

in xylene at 25°C ranges 12.3 mol% to 13.5 mol%.

8. The multilayer film according to anyone of claims 1-7 wherein in component B) the

ethylene derived units content on the fraction insoluble in xylene at 25°C ranges from 3.2

wt% to 5.2 wt%.

9 . The multilayer film according to anyone of claims 1-8 wherein in component B) the

ethylene derived units content on the fraction soluble in xylene at 25°C ranges from 17.2

wt% to 24.8wt%.

10. The multilayer film according to anyone of claims 1-9 wherein in component B) the C 13

NMR sequences PEE measured on the fraction soluble in xylene at 25°C range from 7.2

mol% to 12.0 mol%;

11. The multilayer fi m according to anyone of claims 1-10 wherein in component B) the C 13

NMR sequences EEE measured on the fraction soluble in xylene at 25°C are lower than

6.5 mol%.

12. The multilayer film according to anyone of claims 1-11 wherein in component B) the

ratio rl/r2 of the fraction unsoluble in xylene at 25°C measured with C 13 NMR is

comprised between 2.4 and 4.6

13. The multilayer film according to anyone of claims 1-12 wherein in component A) the

fraction insoluble in xylene at 25 °C is greater than 94 wt%.

14. The multilayer film according to anyone of claims 1-13 wherein the ratio amount of

component A)/haze of the multilayer film is higher than 11.
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