wo 2011/022033 A1 I 10KV 00 OO OO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

Co o
1 rld Intellectual Property Organization 2 ey
(19) World Intellectual Property Organization /g ]I ) 0M)F 00N 000 00000 O O
International Bureau S,/ 0
3\ 10) International Publication Number
(43) International Publication Date \'{:/_?___/ (10
24 February 2011 (24.02.2011) PCT WO 2011/022033 Al
(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every
CO8L 23/04 (2006.01) C08J 5/18 (2006.01) kind of national protection available): AE, AG, AL, AM,
CO8F 297/08 (2006.01) AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
M I ional Apolication Number: CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
(21) International Application Num O CT/US2010/0021 L DZ, EC, EE, EG, ES, FL, GB, GD, GE, GH, GM, GT,
CT/US HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
(22) International Filing Date: KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
28 July 2010 (28.07.2010) ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
. . NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
(25) Filing Language: English SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
(26) Publication Language: English TT, TZ, UA, UG, UZ, VC, VN, ZA, ZM, ZW.
(30) Priority Data: (84) Designated States (unless otherwise indicated, for every
12/583,547 20 August 2009 (20.08.2009) Us kind ofregional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
(71) Applicant: EQUISTAR CHEMICALS, LP [US/US]; ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
One Houston Center, 1221 McKinney Street, Houston, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
Texas 77010 (US). EE, ES, FL FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
(72) Tnventors: HALEY, Jeffrey, C.; 5703 Kingsway Court, LV, MC, MK, MT, NL, NO, PL, PT, RO, SE, S, SK,
L. . . . ’ SM, TR), OAPI (BF, BJ, CF, CG, CL CM, GA, GN, GQ,
Cincinnati, Ohio 45215 (US). MAVRIDIS, Harilaos; GW. ML. MR. NE. SN.TD. TG
309 Leather Leaf Lane, Lebanon, Ohio 45036 (US). T - NE, SN, TD, TG).
HUDSON, Dennis, M.; 550 North Saint Clair Street, Declarations under Rule 4.17:
Apt. 1605, Chicago, Illinois 60611 (US). NAGARAJAN, . , .
Ganesh; 23285 Potomac Circle, Farmington Hills, Michi- ZS ;Ozeil;p(%?:tzts Ie;iézjement to apply for and be granted
gan 48335 (US). IMFELD, Stephen, M.; 4582 Ap- p :
paloosa Trail, Mason, Ohio 45040 (US). PELLEGATTI, Published:
Giampaolo; via Virgili 30, I-44100 Ferrara (IT). —  with international search report (Art. 21(3))
(74) Agents: GUQO, Shao-Hua et al.; LyondellBasell Indus-

tries, 3801 West Chester Pike, Newtown Square, Pennsyl-
vania 19073 (US).

(54) Title: POLYOLEFIN COMPOSITION AND FILM THEREOF

(57) Abstract: A polyolefin composition is disclosed. The composition comprises a single-site linear low density polyethylene
(mLLDPE) and an elastoplastic polypropylene. The elastoplastic polypropylene is present in an amount sufficient to improve the
processability and physical property of the mLLDPE. The composition preferably comprises from 70 wt% to 99 wt% of mLLDPE
and from 1 wt% to 30 wt% of the elastoplastic polypropylene. The polyolefin composition of the invention exhibits improved
bubble stability in the blown film extrusion compared to the mLLDPE and improved film properties such as tear strength and
modulus compared to the traditional blend of mLLDPE and low density polyethylene.



10

15

20

25

30

WO 2011/022033 PCT/US2010/002111

POLYOLEFIN COMPOSITION AND FILM THEREOF

FIELD OF THE INVENTION
The invention relates to a polyolefin composition. More particularly, the
invention relates to a polyolefin composition which comprises a single-site linear low

density polyethylene (mLLDPE) and an elastoplastic polypropylene.

BACKGROUND OF THE INVENTION

One of the main uses of polyethylene is in film applications such as grocery
bags, trash can liners, shipping sacks, food and non-food packaging, wide width
films for agricultural, construction, industrial and container lining, collation/unitization
shrink films, stretch hood films, pond liners and geomembranes. The key physical
parameters of polyethylene film include tear strength, impact strength, tensile
strength, stiffness and optical properties. Critical processing properties on the film
line include the output, bubble stability, gauge control (variability in film thickness),

extruder pressure and temperature.

There are two types of linear low density polyethylene in the industry: LLDPE
made by Ziegler catalysts and mLLDPE made by single-site catalysts. Single-site
catalysts include metallocene single-site catalysts (which contain Cp ligands) and
non-metallocene single-site catalysts (which contain non-Cp ligands). Compared to
LLDPE, mLLDPE has improved film mechanical properties such as impact
resistance and tensile properties. However, mLLDPE has poor bubble stability in
the film blowing process, especially for thicker film (2.0 mils or greater). This
problem ultimately limits the maximum output rate of film extrusion. To improve
bubble stability, mLLDPE is often blended with low density polyethylene (LDPE)
made by free radical polymerization. Although the blend has improved
processability, it has reduced film properties such as tear strength and impact

resistance.

The industry needs new mLLDPE compositions. Ideally, the mLLDPE
composition will not only have improved processability but also retain the film
properties of mLLDPE.



10

15

20

25

30

WO 2011/022033 PCT/US2010/002111
SUMMARY OF THE INVENTION

The invention is a polyolefin composition. The composition comprises a
single-site linear low density polyethylene (mLLDPE) and an elastoplastic
polypropylene. The elastoplastic polypropylene is present in an amount sufficient to
improve the processability and physical properties of the mLLDPE. Preferably, the
composition comprises from 70 wt% to 99 wt% of mLLDPE and from 1 wt% to 30
wt% of the elastoplastic polypropylene. By “mLLDPE,” we mean any linear low
density polyethylene made by single-site catalysts including metallocene single-site
catalysts and non-metallocene single-site catalyst. By “elastoplastic polypropylene,”
we mean any polypropylene which has properties between thermoplastic and
elastomeric polypropylenes. Suitable elastoplastic polypropylene has a density
preferably from 0.850 g/cm?®to 0.890 g/cm?®, and more preferably from 0.855 g/cm® to
0.885 g/cm3. It preferably displays no or relatively low degree of crystallinity,
indicatively from 0 to 35% measured by X-ray. It preferably has a hardness (Shore
D, ISO 868) less than or equal to 90 points, more preferably less than or equal to 70
points, and most preferably less than or equal to 40 points. It preferably has a
melting point, measured by differential scanning calorimetry (DSC) at a
heating/cooling rate of 10-20°C/min, of 142°C or less, and more preferably of 90°C
or less. It preferably has a heat of fusion, measured with DSC under the above said
conditions, of 75 J/g or less. It preferably has a molecular weight distribution,
Mw/Mn, measured by gel permeation chromatography in trichlorobenzene at 135°C,
from 1.5 to 15, more preferably from 1.5 to 10, and most preferably from 2.5 to 10.
It preferably has a melt flow rate (MFR, measured at 230°C, 2.16 kg) from 0.1
dg/min to 3 dg/min, and more preferably from 0.5 dg/min to 2.5 dg/min. It preferably
has a flexural modulus (ISO 178A) less than 200 MPa, more preferably from 50 to
170, and most preferably from 75 to 125. It preferably has a tensile strength at
break from 2 MPa to 50 MPa, and more preferably from 5 MPa to 20 MPa. |t
preferably has a tensile elongation at break from 450% to 900%, and more
preferably from 600% to 800%. The elastoplastic polypropylene preferably
comprises a polypropylene and a polyolefin elastomer. The polypropylene is
preferably a propylene homopolymer or a propylene copolymer with an olefin
comonomer which comprises at least 85 wt% of propylene. The polyolefin elastomer
is preferably selected from the group consisting ethylene-propylene based rubbers,
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ethylene-butene based rubbers, the like, and mixtures thereof. The polyolefin
composition of the invention exhibits improved bubble stability in the blown film
extrusion compared to the mLLDPE and improved film properties such as impact
strength, tear strength and modulus compared with the traditional blend of mLLDPE

and LDPE (low density polyethylene).

DETAILED DESCRIPTION OF THE INVENTION
The composition of the invention comprises an mLLDPE and an elastoplastic
polypropylene. The elastoplastic polypropylene is present in an amount sufficient to
improve the processability and physical properties of the mLLDPE. Preferably, the
composition comprises from 70 wt% to 95 wt% of mLLDPE and from 5 wt% to 30
wt% of elastoplastic polypropylene. More preferably, the composition comprises
from 85 wt% to 95 wt% of mLLDPE and from 5 wt% to 15 wt% of elastoplastic

polypropylene.

Many mLLDPE resins are commercially available. Examples include
Starflex® mLLDPE from LyondellBasell Industries and Exceed® mLLDPE from
ExxonMobil Chemical. Metallocene single-site catalysts are transition metal
compounds that contain cyclopentadienyl (Cp) or Cp derivative ligands. For
example, U.S. Pat. No. 4,542,199 teaches metallocene catalysts. Non-metallocene
single-site catalysts contain ligands other than Cp but have the same catalytic
characteristics as metallocenes. For example, U.S. Pat. No. 6,034,027 teaches

non-metallocene catalysts.

The mLLDPE preferably has a density within the range of 0.880 g/cm3 to
0.944 g/cm®, more preferably within the range of 0.910 g/cm3 to 0.930 g/cm3, and
most preferably within the range of 0.920 g/cm® to 0.930 g/cm®. The mLLDPE has
an Ml preferably within the range of 0.05 to 50 dg/min, more preferably within the
range of 0.1 dg/min to 10 dg/min, and most preferably within the range of 0.5 dg/min
to 5 dg/min. The MI; is measured according to ASTM D-1238 at 190°C under 2.16
kg pressure. Preferably the mLLDPE has a molecular weight distribution Mw/Mn
less than 7, more preferably less than 5, and most preferably less than 3. The
mLLDPE typical is a copolymer of ethylene with 5 wt% to 15 wt % of one or more
Ci-Cyo a-olefins. Suitable o-olefins include propylene, 1-butene, 1-pentene, 1-

hexene, 4-methyl-1-pentene, and 1-octene, the like, and mixtures thereof.
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Preferably, the a-olefin is selected from the group consisting of 1-butene, 1-hexene,

1-octene, and mixtures thereof.

Suitable elastoplastic polypropylene has a density preferably from 0.850
glem® to 0.890 g/cm®, and more preferably from 0.855 g/cm® to 0.885 g/cm’. It
preferably displays no or relatively low degree of crystallinity, indicatively from O to
35% measured by X-ray. It preferably has a hardness (Shore D, ISO 868) less than
or equal to 90 points, more preferably less than or equal to 70 points, and most
preferably less than or equal to 40 points. It preferably has a melting point,
measured by differential scanning calorimetry (DSC) at a heating/cooling rate of 10-
20°C, of 142°C or less, and more preferably of 90°C or less. It preferably has a heat
of fusion, measured with DSC under the above said conditions, of 75 J/g or less. |t
preferably has a molecular weight distribution, Mw/Mn, measured by gel permeation
chromatography in trichlorobenzene at 135°C, from 1.5 to 15, more preferably from
1.5 to 10, and most preferably from 2.5 to 10. It preferably has a melt flow rate
(MFR, measured at230°C, 2.16 kg) from 0.1 dg/min to 3 dg/min, and more
preferably from 0.5 dg/min to 2.5 dg/min. It preferably has a flexural modulus (ISO
178A) less than 200 MPa, more preferably from 50 to 170, and most preferably
from 75 to 125. It preferably has a tensile strength at break from 2 MPa to 50 MPa,
and more preferably from 5 MPa to 20 MPa. It preferably has a tensile elongation at
break from 450% to 900%, and more preferably from 600% to 800%.

Suitable elastoplastic polypropylene preferably comprises a polypropylene
component and a polyolefin elastomer component. The polypropylene component
can be a propylene homopolymer or a propylene random copolymer with ethylene or
C4+-Cg a-olefins. Suitable C4-Cg a-olefins include 1-butene, 1-pentene, 1-hexene, 4-
methyl-1-pentene, and 1-octene, the like, and mixtures thereof. Preferably, the
propylene random copolymer comprises at least 80 wt% of propylene. More
preferably, the propylene random copolymer comprises at least 90 wt% of
propylene. Preferably, the polypropylene has an isotactic index greater than 80,
more preferably greater than 85, and most preferably greater than 90.

The polyolefin elastomer of the elastoplastic polypropylene is preferably
selected from the group consisting of ethylene-propylene based rubbers, ethylene-1-
butene based rubbers, the like, and mixtures thereof. The ethylene-propylene
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based rubber preferably comprises from 35 wt% to 85 wt% of ethylene and from 15
wt% to 65 wt% of propylene, and more preferably from 18 wit% to 40 wt% of
ethylene and from 60 wt% to 82 wt% of propylene. The ethylene-propylene based
rubber can optionally comprise other comonomers. Other suitable comonomers
include 1-butene, 1-pentene, 1-hexene, 4-methyl-1-pentene, 1-octene, butadiene,
isoprene, the like, and mixtures thereof. Suitable ethylene-1-butene based rubber
preferably comprises from 60 wt% to 90 wt% of ethylene and from 10 wt% to 40 wt%
of 1-butene, and more preferably from 70 wt% to 85 wt% of ethylene and from 15
wt% to 30 wt% of 1-butene. The ethylene-1-butene based rubber can optionally
comprise other comonomers. Other suitable comonomers include propylene, 1-
pentene, 1-hexene, 4-methyl-1-pentene, 1-octene, butadiene, isoprene, the like, and

mixtures thereof.

Preferably, the elastoplastic polypropylene comprises from 10 wt% to 70 wt%
of the polypropylene and from 30 wt% to 90 wt% of the polyolefin elastomer. More
preferably, the elastoplastic polypropylene comprises from 20 wt% to 45 wt% of the
polypropylene and from 55 wt% to 80 wt% of the polyolefin elastomer.

The elastoplastic polypropylene is preferably made by a multistage process.
The polypropylene can be made in a first stage and the polyolefin elastomer then be
made in a second stage in the presence of the polypropylene. The polypropylene
exists as a matrix and the polyolefin elastomer is dispersed therein. Methods for
making elastoplastic polypropylene are known. For instance, U.S. Pat. No.
5,300,365 discloses a multistage process for making elastoplastic polypropylene. A
particularly preferred elastoplastic polypropylene comprises (a) from 10 wt% to 50
wt% of a homopolymer of propylene with isotactic index greater than 80, or a
copolymer of propylene and a comonomer selected from the group consisting of
ethylene, C4-Cs a-olefins, and mixtures thereof, which comprises greater than 85
wt% of propylene and has an isotactic index greater than 80; (b) from 5 wt% to 20
wt% of a copolymer of ethylene and one or more C3-Cg a-olefins, which comprises
greater than 51 wt% of ethylene and is preferably insoluble in xylene at ambient
temperature; and (c) from 40 wt% to 80 wt% of a copolymer of ethylene and one or
more C3-Cg a-olefins, which preferably comprises from 20 wt% to 40 wt% of

ethylene, is preferably soluble in xylene at ambient temperature, and preferably has



10

15

20

25

30

WO 2011/022033 PCT/US2010/002111

an intrinsic viscosity from 1.5 to 5.5 dl/g; wherein the sum of (b) and (c) is preferably
from 50 wt% to 90 wt% of the total elastoplastic polypropylene and the (b)/(c) weight
ratio is less than 0.4.

Suitable elastoplastic polypropyiene also includes the so-called plastomers.
Plastomers are generally produced by single-site catalysts. Suitable plastomers
include propylene copolymers containing up to 40 wt% of an olefin comonomer.
Preferably, the plastomer comprises from 0.1 wt% to 40 wt%, more preferably from
0.1 wt% to 25 wt% of olefin comonomers selected from the group consisting of
ethylene, C4-Cg a-olefin, and mixtures thereof. Ethylene is a particularly preferred

comonomer.

Many elastoplastic polypropylenes are commercially available and suitable for
use in the invention. Examples include Adflex® and Softell® resins from
LyondellBasell industries, Versify® elastomers and plastomers from Dow Chemical,
Vistamaxx® elastomers from ExxonMobil Chemical, the like, and mixtures thereof.

Optionally, the polyolefin composition of the invention comprises a third
polymer. Adding a third polymer into the composition can either enhance the
performance of the product or reduce the cost. For example, addition of a third
polymer may increase the printability or the clarity of the film. Suitable third
polymers include polyethylene resins other than those specified above, e.g., low
density polyethylene (LDPE) and HDPE, polyester, acrylic resin, polyvinyl alcohol,
polyvinyl chloride, polyvinyl acetate, polyvinyl ether, ethylene-vinyl acetate
copolymers (EVA), ethylene-vinyl alcohol copolymers (EVOH), ethylene-acrylic acid
copolymers, the like, and mixtures thereof. A third polymer is added in an amount
preferably less than 25 wt % of the total composition. Optionally, the polyolefin
composition also comprises antioxidants, UV-absorbents, flow agents, or other
additives. The additives are well known in the art. For example, U.S. Pat. Nos.
4,086,204, 4,331,586 and 4,812,500 teach UV stabilizers for polyolefins. Additives

are added in an amount preferably less than 10 wt % of the total composition.

The mLLDPE and the elastoplastic polypropylene are mixed by any suitable
mixing technique. The polymers and optional additives can be blended in solution or

in thermal processing. Melt screw extrusion is preferred. Alternatively, the
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composition of the invention can be made by in situ polymerization. For instance,
the mLLDPE can be prepared and the elastoplastic polypropylene can then be
prepared in the presence of the mLLDPE. For another instance, the elastoplastic
polypropylene can be prepared first and the mLLDPE can then be prepared in the

presence of the elastoplastic polypropylene.

The invention includes films made from the polyolefin composition. By the
term “film” shall include sheets which are typically thicker than films. Preferably, the
film has a thickness greater than 1 mil. More preferably, the film has a thickness
within the range of 1 to 20 mils, more preferably 2 to 10 mils, and most preferably 3
mils to 10 mils. One advantage of the invention is that a thick film or sheet can be
produced due to the improved bubble stability of the polyolefin composition. Another
advantage of the invention is that the film exhibits a combination of high MD tear
strength, high dart drop impact strength, and high modulus compared to
conventional blends of mLLDPE and LDPE. The film has a 1% secant machine-
direction (MD) modulus preferably greater than or equal to 30000 psi, more
preferably greater than or equal to 35000 psi, and most preferably greater than or
equal to 40000 psi; it has an MD tear strength preferably greater than or equal to
300 grams, more preferably greater than or equal to 700 grams, and most preferably
greater than or equal to 1000 grams; it has a dart drop impact strength preferably
greater than 750 grams, more preferably greater than or equal to 1000 grams, and
most preferably greater than or equal to 1900 grams.

The following examples merely illustrate the invention. Those skilled in the art
will recognize many variations that are within the spirit of the invention and scope of

the claims.

EXAMPLES
Starflex GM1810 is a metallocene linear low density polyethylene (mLLDPE)
from LyondellBasell Industries with a melt index MIl, of 1 dg/min and a density of
0.918 g/cm3. Exceed 1023 is an mLLDPE from ExxonMobil Chemical with a melt
index of 1 dg/min and a density of 0.923 g/cm3. NA940000 is a tubular LDPE grade
from LyondellBasell Industries with a melt index of 0.25 dg/min and a density of
0.918 g/cm3. EPP1 is an elastoplastic polypropylene prepared according to the
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general procedure disclosed in U.S. Pat. No. 5,300,365. EPP1 has a melt flow rate
of 0.6 dg/min (230°C/2.16kg), density of 0.89 g/cm®, flexural modulus (1ISO 178/A) of
80 MPa, and a Shore D hardness (ISO 868) of 32 points, and comprises:
A. 32 wt% of a crystalline propylene random copolymer containing 3.5 wt%
of ethylene and about 6% of a fraction soluble in xylene at 25°C, and
having an intrinsic viscosity [ 1 ] of 1.5 dl/g;
B. 7.5 wt% of an essentially linear ethylene/propylene copolymer totally
insoluble in xylene at 25°C; and
C. 60.5 wt% of an ethylene/propylene copolymer containing 25 wt% of
ethylene, totally soluble in xylene at 25°C, and having an intrinsic

viscosity [ 1 ] of 3.2 dl/g.

Blends as shown in Table 1 are made by mixing the components in a rotating
drum to form salt-and-pepper pellet blends at room temperature (23°C). Films are
prepared from the blends on a blown film line. The film die is 6 in. in diameter with a
0.060 in. die gap. Films are processed in conventional blown film extrusion with a
2.5:1 blow up ratio, a nominal frost line height of 41 in., and an output rate of 150
Ibs/hour. Films with thicknesses of 1 mil and 3 mils, respectively, are prepared.

Machine direction Elmendorf tear strength measurements are conducted
following the methods of ASTM D1922. Dart drop impact strength is measured
following the ASTM D1709 method for stretched film dart drop at 26 in. The
machine direction film modulus is measured following the ASTM E111 method for
the 1% Secant modulus.

Viscosity measurements are performed as follows. Sections of films are cut
and compression-molded into disks 25 mm in diameter and approximately 1 mm in
thickness. Dynamic rheology measurements are conducted at 190°C in the linear
viscoelastic regime. From these results, the amplitude of the complex viscosity is
extracted at the frequency where the amplitude of the shear stress is 2 kPa.

The test results are listed in Table 1. The results indicate that the
composition of the invention (Ex. 4, 5, 9 and 10) have improved melt viscosity
compared to the mLLDPE resins (C. Ex. 1 and 6). The results also indicate that the
composition of the invention not only have comparable or improved melt viscosity
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(indication of bubble stability) to those traditional blends of mLLDPE and LDPE (C.
Ex. 2, 3, 7 and 8) but also retain high MD tear, MD modulus, and dart drop impact
strength of the mLLDPE films.
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We claim:

1. A polyolefin composition comprisinga single-site linear low density
polyethylene (MLLDPE) and an elastoplastic polypropylene present in an amount
from 1 wt% to 30 wt% of the total composition.

2. The composition of claim 1, wherein the elastoplastic polypropylene
comprises from 30 wt% to 90 wt% of a polyolefin elastomer and from 10 wt% to 60
wt% of a propylene homopolymer or propylene random copolymer.

3. The composition of claim'1, wherein the elastoplastic polypropylene has a
flexural modulus less than 200 MPa (ISO 178/A), or a Shore D hardness (ISO 868)
less than 40 points, or both.

4. The composition of claim 1, wherein the mLLDPE has a density within the
range of 0.910 g/cm®to 0.930 g/cm®.

5. The composition of claim 4, wherein the mLLDPE has a density within the
range of 0.920 g/cm®to 0.930 g/cm’.

6. The composition of claim 2, wherein the propylene random copolymer

comprises 85 wt% or more of propylene based on the random copolymer.

7. The composition of claim 6, wherein the propylene random copolymer
comprises from 85 wt% to 99 wt% of propylene and from 1 wt% to 15 wt% of
ethylene, 1-butene, or a mixture thereof.

8. The composition of claim 2, wherein the polyolefin elastomer is selected from
ethylene-propylene based elastomers, ethylene-butene based elastomers, or

mixtures thereof.

9. The composition of claim 2, wherein the elastoplastic polypropylene
comprises from 65 wt% to 80 wt% of the polyolefin elastomer and from 20 wt% to 35
wt% of the propylene homopolymer or the propylene random copolymer.

11
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10. The composition of claim 1, wherein the elastoplastic polypropylene

comprises:

(@) from 10 wt% to 50 wt% of a homopolymer of propylene with isotactic
index greater than 80, or a copolymer of propylene and a comonomer selected from
the group consisting of ethylene, Cs-Cs a-olefins, and mixtures thereof, which
comprises greater than 85 wt% of propylene and has an isotactic index greater than
80; '

(b)  from 5 wt% to 20 wt% of a copolymer of ethylene and one or more Cs-

Cg a-olefins; and

(c) from 40 wt% to 80 wt% of a copolymer of ethylene and one or more
C3-Cs a-olefins, which comprises from 20 wt% to 40 wt% of ethylene, is soluble in

xylene at ambient temperature, and has an intrinsic viscosity from 1.5 to 5.5 dl/g.

11. A film comprising the composition of claim 1.

12. The film of claim 11, having a thickness greater than 1 mil, 1% secant
machine-direction (MD) modulus greater than 35000 psi, MD tear strength greater

than 1000 grams, and dart drop impact strength greater than 750 grams.

13. A method for improving the processability and physical property of mLLDPE,
said method comprising blending the mLLDPE with from 5 wt% to 30 wt% of an

elastoplastic polypropylene based on the blend.

14. The method of claim 13, wherein the mLLDPE has a density within the range
of 0.910 g/cm®to 0.930 g/cm®.

15. The method of claim 14, wherein the mLLDPE has a density within the range
of 0.920 g/cm®to 0.930 g/cm”.

16. The method of claim 13, wherein the elastoplastic polypropylene comprises:

(@) from 10 wt% to 50 wt% of a homopolymer of propylene with isotactic
index greater than 80, or a copolymer of propylene and a comonomer selected from
the group consisting of ethylene, Cs-Cs a-olefins, and mixtures thereof, which
comprises greater than 85 wt% of propylene and has an isotactic index greater than
80;

12
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(b)  from 5 wt% to 20 wt% of a copolymer of ethylene and one or more Cs-

Cs a-olefins; and

(c) from 40 wt% to 80 wt% of a copolymer of ethylene and one or more
C3-Cs a-olefins, which comprises from 20 wt% to 40 wt% of ethylene and is soluble
in a xylene at ambient temperature, and has an intrinsic viscosity from 1.5 to 5.5
dl/g.
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