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MULTILAYER FILM AND RELATED MATERIALS AND METRHODS
PRIORITY CLAIM

LAY This apphcation claims the benefit of ULS. Provisional Patent Apphication
Serial Number 62/4072,637 filed October 30, 2014, entitled MULTILAYER FILM AND
RELATED MATERIALS AND METHODS, the disclosure of which i1s incorporated

herem by reference.

TECHNICAL FIELD

{3882] Embodiments of the present disclosure relate to multilayer films that have at least
two layers. More particularty, to multilayer films that have at least an outer layer that
mcludes 1) polvethyiene clastomer and 2} ULDPE or VLLDPE that has a purge fraction
orcater than 20 percent as determined by Crystailization Elufion Fractionation {(CEL) test
method. The ULDPE or VLIPE can be made via Ziegler-Natta catalyst reaction
techniques to provide the desired purge traction.

BAURGROUND

{38031 Multdayer films can mehide films, such as, blown films., Exemplary mulitlayer
blown films may include silage wrap, streich wrap, and surface protective films.
Oftentimes, such films include at least one laver {€.g., a cling layer) that has a sufhcient
level of tack such that the film can releasably adhere to itselt and/or an article that 18

wrapped with the film.

{(3684] Additives, such as polyisobutylene (PIB), may be mcorporated mto a ching layer
to improve the tack of the clmg layer. However, films that include such additives can
have one or more drawbacks such as 1) being excessively noisy when unwound from a
film-roll when utihzed on a high speed wrapping machine, 2) having to be aged for a
period of time so that the addittve migrates to the surface of the film (1.e., blooms) during
the aging period, 3) contanunating process cquipment, and 4) causing two-sided cling
when one-sided cling is desired. In addition, such additives can cause unduc handiing
issues. For example, such additives can be mw higuid form and drip to an undue degree

from process equipment, Qic.
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{3888] Cling layers may also be made out of materials, such as polyethyiene clastomers.
While such materials can provide very desirable cling properties to a film, such maternials
can be relatively very expensive and/or can be dithicult to process with blown film
techniguies when used at relatively high levels {e.g., greater than 90% by weight ot a
layer) because of their tackiness.

{3886] Accordingly, there 15 a desire to provide multilayer filims having mmproved
properties, such as, ching and/or low noise, while being cost-ettective and/or relatively
casy to fabricate using blown il techniques.

SUMMARY

{3887] Disclosed 1n embodiments berein are multilayer fibms. The multilayer films have
a cling laver that includes 1) a polycthylene clastomer and 2 ulira-low density
polvethyicne polvmer (ULDPE) and/or very low density polyethviene polymer {(VL.DPE),

having 4 purge fraction greater than 20 percent as deternmuned by Crystallization Elution

Fractionation {(CEF) test method. When incorporated mto a chng layer {ormulation
combmnation with a polyethylene (PE) elastomer, ULDPE or VLLDPE having a purge

fraction greater than 20 percent can provide sumilar or even better chng in the chng laver

as compared to a ching layer having a higher level of PE elastomer and no ULDPE or

YVLDPE polymer having a purge fraction greater than 20 percent. Reducmg the amount
ot PE elastomer in a cling laver 10 provide desired ching properties can be advantageous
as PE elastomer can be relatively expensive and/or can be dithicult to process with blown
film technigues when used at relatively high levels (e.g., greater than 90% by weight of a
layer) because of us tackiness. Further, mcluding one or more addifives such as
polyisobutylene (PIB) can be avoided. Not includmg such additives can be advantageous
as such addifives are sometimes subjected o a time consuming aging period so that the
additive can nugrate to the surface of the film (1.2, bloom): can be n hguid form and drp
to an unduc degree from process equipment, e, contaminate process equipment; Cause
an undue amount of noise when unroliing a roll of film; and/or cause two-sided cling
when not desired.
{0808] Also disclosed 1 emboduments herein are multtlayer films that include:

a ching layer meluding:
a polyethylene elastomer mcluding a copolymer of ethylene and at least one comonomer

selected from the group consisting of C5-Cyp o-oleims, wherein the copolymer of ethylene

2
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has a density in the range 0.855 to (890 grams/cm” and a melt index(ly) in the range of 0.1
to 30 grams/ 10 punutes; and
a polvethyliene polvmer chosen from an ultra-low density polyethylene polymer, a very
low density polvethylene polyvimer, and combmations thereof, wherein the polyethylene
polymer has a density in the range 0.885 to 915 grams/cny’, a melt index(1,) in the range
ot U.1 1o 30 grams/ 10 minmutes, and a purge frachion greater than 20 percent as

Y

determined by Crystallization Elution Fractionation {CEF) test method; and a release

faver.

G009 Further disclosed in emboduments heremm are compositions that mclude:a
polyethylene elastomer including a copolymer of cthylene and at least one comonomer
selected from the group consisting of Cs-Uyp a-cleing, wherein the copolymer of ethylene
has a density in the range 0.855 to 890 grams/cm’ and a melt index(L,) in the range of 0.1
to 30 grams/1{ nunutes; and a polyethyiene polymer chosen from an ultra-low density
polvethyiene polymer, a very low density polvethylene polymer, and combimations
thercot, wherein the polyethylene polymer bhas a density m the range G.885 1o 816§
grams/crn’, a melt index(l:) in the range of 0.1 to 30 grams/10 minutes, and a purge
fraction greater than 20 percent as determined by Crystalhization Ehition Frachonation
(CEF} test method.

{3310] Additional teatures and advantages of the embodiments will be set forth m the
detalled description which follows, and m part will be readily apparent 10 those skilled in
the art from that description or recognized by practicing the embodiments described
herem, mchiding the detailed description which {ollows, the claims, as well as the
appended drawing.

{811 ] 1t 15 10 be understood that both the foregomg and the tollowimng description
describe various embodiments and are miended o provide an overview or framework for
understanding the nature and character of the clammed subject matter. The accompanying
drawmg 1s mchided to provide a further understanding of the various embodiments, and
arg ncorporated mto and constitute a part of thas specification. The drawing illustrates
the various embodiments described herem, and together with the description serves o

cxplain the principles and operations of the clammed subject matier.

(3
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BRIEF DESCRIPTION OF THE DRAWINGS

({3812] Figure | graphically depicts a companison of “On-Pallet Stretch Chng” for two
different formulations of ching layers from Table 2 i Example 1.

DETAILED BEMCRIPTION

13813] Reference will now made 1 detail to embodiments of multilayer films and
materials used to make such films. A multilayer film includes at least two layers in
contact. Uptionally, one or more additional layers can be included between the two layers,
which would then be two outer layers. An example of a multilayer film mcludmg at least
two layers 1s a blown streteh film. A blown streteh film can mclude a cling layer as one
outer layer and a release layer as the other outer layer. As used herein, a “cling” layer
refers to an outer layer of a multilayer film that has a tack level that is high enough to
allow the cling fayer {and film) to releasably adhere 1o an article bemng wrapped and/or 1o
the releasc layer of the film, while low enough to allow the film to be removed from the
article, or removed from a roll containing the wrap. Also, as used herein, a “release”™
layer refers 1o an outer layer of a mulfilayer film that 1s opposite the ching layer and
allows a “ching” laver to releasably adhere to said release layer. Desirably, a release layer
provides a lesser amount of adhesion to the cling laver such that the film may be unrolled
trom a spool or other type roll without undue force or without the film breaking during
the unroliing process.

{3814] An example of an additional laver between the cling laver and the release layer s
referred to as a core layer. A core layer refers to a layer directly or mdirectly contact with

outer lavers such as the chng layer and the release layer.

{3815] Each layer of such a moltilayer film can be imndividually formulated; ¢.g., a
polvethylence resin can be used 1o cach layer and have the same or different chenical
composition, density, melt mdex, thickness, ¢te., depending upon the desired propertics of
the film.

188161 Resms for use m multilayers films as described herein can be characterized by 4
varicty of parameters including one or more of melt mdex (I}, density, molecular weight

distribution {M,/M.), purge fraction as determined by the Crystaliization Elution

Fractionation (CEF) test method, Difterential Scanning Calormnetery {(BSC) and the like,
{3317] Melt mndex (1)) can be measured i accordance with ASTM D-123% (condition
FOO°C/2.16 kg,
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{3818] Density can be measured in accordance with ASTM D-792,

{3819] Molecular weight distribution, or polydispersity, ¢an be described as the ratio of
weight average molecular weight (M) to number average molecular weight (My) (..,
My /M) can be measured directly, e.g., by gel permeation chromatography technigques, or
by measuring g /b ratio, as described m ASTM D-1238. "1p " 18 measured 1n accordance
with ASNTM D-1238 {condition 190°C/ 10 kg (ormerly known as “Condition (£}, “bh7 s
measured as described above. For hinear polycletins, especially linear polyethylene, as
M., /M, increases, g /Iy can also increase.

{0828] The Crystallization Elution Fractionation {CEF) test method 15 conducted

according o the method desceribed i Monrabal et al, Macromol. Symap. 257, 71-79

(2007}, which 18 mcorporated hercin by reference. The CEF mstrument 18 equipped with
an iR-4 detector (such as that sold commercially from PolymerChar, Spain} and a two
angle hght scatiering detector Model 20440 {such as those sold commercially from
Precision Detectors). The IR-4 detector operates n the compositional mode with two
filters: CO06 and BOS7. A 10 micron guard column of 30 mm x 4.6 mum {such as that sold
commercially from PolymerlLabs) is mnstalled before the IR-4 detector in the detector
oven. Ortho-dichlorobenzene (ODCB, 99% anhydrous grade) and 2,5-di-tert-butyl-4-
methyiphenol (BHT) (such as commercially available from Sigma-Aldrich) are obtamed.
Sthica gel 44 (particle size 0.2~0.5 mm) (such as commercially avatlable from EMD
Chemicals) 1s also obtained. The silica gel 1s dried in a vacuum oven at 1640°C for about

two hours before use. Eight hundred nulhgrams of BHT and five grams of sihica gel are

added to two liters of ODCB. ODCEB contaming BHT and silica gel is hereinafter
reterred to as “ODCB-m.” ODCB-m 1s sparged with dried mitrogen (N;) for one hour
before use. Dried nitrogen 1s obtamned by passing mitrogen at <90 psig over Cal s and
SA molecular sieves. A sample solution is prepared by, using the autosampler, dissolving
a polyvmer sample in ODCB-m at 4 mg/ml under shaking at 160°C for 2 hours. 300 ub of
the samplie sohution 1s mmjected nto the columm. The temperature profile of CEF 1s:
crystalhization at 3°C/mm from 110°C to 30°C, thermal equilibrium at 307C for 5 mimutes
(mchiding Sohible Fraction Ehition Time being set as 2 mimutes), and elution at 3°C/mim
from 30°C to 140°C. The {low rate during crystallization 1s $.052 ml/mm. The Hlow rale

during clution 1s (.50 mi/min. The 1R-4 signal data is collccted af one data pomnt/second.

‘A
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{3821] The CEF column i1s packed with glass beads at 125 pnet 6% (such as those
commercially avatlable from MO-SC1I Specialty Products) with 1/8 inch stamnicss tubing
according to U.S. 2011/0015346 Al. The mternal hquid volume of the CEF colummn 1
between 2.1 mb and 2.3 mL. Temperature calibration is pertormed by using a mixture ¢of
NIST Standard Reference Matenal hnear polyethviene 14753 (1.0 mg/mi) and Eicosanc
(2 mg/ml) m ODCB-m. The calibration consists of four steps: (1) calculating the delay
volume detfined as the temperature offset between the measured peak elution temperature

> 9

of Eicosane minus 30.00°C; (2) subtracting the temperature oftset of the clution

teraperature from the CEF raw temperature data. 1 1s noted that thas temperature offset 1s
a fumction of expermmental conditions, such as elution temaperature, chution Hlow rate, etc.;
3} creating a linear calibration hine transforming the elution temperature across a range of
30.00°C and 140.00°C such that NIST hincar polyethyiene 14752 has a peak temperature
at 101.060°C, and Eicosane has a peak temperature of 30.00°C, {4} for the soluble fraction
measured 1sothermally at 30°C, the elution temperature 15 extrapolated himearly by using
the chution beating rate of 3°C/min. The reported clution peak temperatures are obtained
such that the observed comonomer content calibration curve agrees with those previoushy
reported m U5, 8,372,931, The purge fraction {PE) of the materals eluting m the clution
temperature range lower than 34.0°C, PE, 18 defimed as the mtegral of the IR-4
chromatogram {baschine subtracted measurcment channel) in the clution {emperature
rangmg trom 25.5 to 34.0°C divided by the total integral trom 25.5 t0 118.0°C according

to the follow equation:

{00822
{3323] where T 15 the clution temperature (from the cahibration discussed above).
{3824] A Imear baschine s calculated by selecting two data points: one before the
polymer clutes, usually at a temperature of 25.5°C, and another one after the polymer
elutes, usually at 118°C. For each data point, the detector signal 18 subtracted from the

bascline betore integration.

{3828] Diffcrential Scanning Calorimetery (DSC) can be measured using a TA DSC
(J1000. Baseline calibration can be performed by using the calibration wizard in the
software. First, a baseline can be obtamed by heating the cell from -80 °C 10 280 °C

without any sample m the aluminom DSC pan. Alfter that, sapphire standards are used

5
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according {0 the instructions in the wizard., Then about 1-2 mg of a fresh indmim sampie

was analyzed by heating the sample to 180 °C, cooling the sample to 120 °C at a coohng
rate of 10 °Clmin followed by keepimng the sample sothermally at 120 °C for T man,
tollowed by heating the sample from 120 °C to 180 °C at a heating rate of 10 °C/man,
The heat of fusion and the onset of mcliimg of the mmdium sample can be determined and
checked to be within 0.5 “C from 156.6 °C for the onset of melting and withan 0.5 Vg

from 28.71 Fg {or the heat of fusion. Then detonized water can be analyzed by cooling a

small drop of fresh sample in the DSC pan from 25 °C to -30 °C at a cooling rate of 10
“C/on. The sample 1s kept isothermally at -30 °C for 2 minutes and heated to 30 °C at a
heating rate of 10 °C/man. The onset of melting 18 determined and checked to be within
0.5°C trom O~C.

{3826] Samples of polymer are pressed into a thin film at a temperature of 177 °F. About
5 to 8 mg of sampie 15 weighed out and placed i a DSC pan. A Iid 1s erimped on the pan
to ensure a closed atmosphere. The sample pan s placed m the DSC cell and then heated
at a high rate of about 100 “C/min to a temperature of about 3{ °C above the polyvmer
melt temperature. The sample 1s kept at this temperature for 5 minutes. Then the samplie
1s cooled at a rate of 10 °C/nun to -40 °C, and kept isothermally at that temperature for S
mimites. Consequently the sample 13 heated at a rate of 10 °C/mun until meling 18
complete. The resultimg enthalpy curves were analyzed to obtain the heat of fusion,
{3827 Multdayer films as described herein can be charactenized by a variety of

N

parameters meluding one or more of “On-pallet stretch ¢ling,” noise, and the hike.

{3828] On-pallet stretch cling (for streich cling performance) can be measured by
{Lantech SHS test equipment. The test consists of stretching the film at 200% at a constant
72 of § lbs. for 6 wraps with the turntable running at a rate of 10 vpoi. The end of the film
is then attached to a load cell which measures the amount of foree, 1 grams, needed to
puil the fill off the drum.

{3329] The noise level of the fums during unwinding can be deternumned by the Highlight
Streteh Film Test Stand (from Highlight Industries). When the film 1s unwound from the
sample roll, a sensor, attached to the apparatus and five inches away from the film roll,

measures the noise. The unwinding speed s 355 fi per minutes and the stretch level 18
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{38361 For dlustration purposes, a first outer laver of multilayer filims disclosed herein
will be referred to as the cling layer. A cling layver composition ¢an meiude a blend of at
least 1) one or more polvethylene clastomers and 2) one or more ultra-low density
polyethyiene polymers having a purge fraction greater than 2{ percent as determined by
the Crystallization Elution Fractionation (CEF) test method. In other embodiments, a
cling laver composition can mchude only 1) one or more polyethyiene elastomers and 2)
one or more ultra-low density polycthylene polymers having a parge fraction greater than

Bl
o

20 percent as determined by the CEF test method.

3 3 3 3 3 3 3 4 L 3 3 3 3 3 3 J L3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 32 32 3 3 3 3 3 32 3 3 3 32 3 3 3 3 3 3 3 3!

{3831] In a ching layer, polyethylene elastomers can help provide a smooth surface o the
cling layer so as to provide deswed ching propertics. Polyethylene (PE) elastomers can be
described as thermoplastics baving low crystallinity and a density less than G.890
srams/cor. Polyethylene clastomers arc described in U.S. Pat. No. 5,272,236 (Lai ot al),
UL, Pat. No. 6,486,284 (Karande et al.), U.S. Pat. No. 6,100,341 (Friedman), the
cutireties of which patents are mcorporaied herein by reference.

{0832] In some embodiments, a polvethylene elastomer component of the ¢ling layer can

melude one or more oletin block copolymers. Exemplary oletin block copolymers
mclude a copolymer of cthylene and at least one comonomer selected from the group
consisting of Cs-Cy a-oleting, diencs, and cycloalkenes {¢.g., ethyiene-butene based
hiock copolyvmers, ethylenc-octene based block copolymers, and the hike). In some
ernbodiments, a polvethyiene clastomer component of the ching layer includes ong or
more a copolymers of ethyiene and at least one comonomer selected from the group
consisting of Cs-Cop o-olefins.

{3333] The density of a polyethylene elastomer used m a cling layer can have a density
fess than 0.900 erams/cm”. In some embodiments, a polyethyiene elastomer can include a
copolymer of cthylene and at least one comonomer selected from the group consisting of
Ca-Uyp g-oleting that has a density m the range 0.855 to (.890 glrams,»"'(:;mf5 , Of ¢ven 1o the
range 0.865 to (.890 grams/cro’.

{3834] The melt mdex (1) of a polycthylene elastomer used in a ching layer can have a
melt mdex of 30 grams/ 10 sunutes or less. In some embodiments, a polyethylene
clastomer bas 2 melt index in the range of 0.1 to 30 grams/10 mmuies, or even in the

range 0.5 t0 10 grams/ 10 minutes.
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{3835 Exemplary polyethylene elastomers for use in a cling layer are commercially
available under the fradenames AFFINTTY™ from the Dow Chemical Company,
ENGAGE™ from the Dow Chemcal Company, INFUSE from the Dow Chemical

Company, EXACT from ExxonMobil Chemical, and TAFMER™ from Mitsut

Chenucals, Inc,

{3836] Polyethylene elastomers may be produced usmg smgle-site catalysts. Methods for
producing olefin polymers using single site catalysts can be U.S. Pat. No. 5,272,236 (Lay
ct al.) and U.S. Pat. No. 6,486,284 (Karande ¢t al.}, the entireties of which patents are
meorporated herein by reference.  Swmgle-site catalyst systems may include metaliocene
catalysts and post-metaliocene catalysts. In exemplary embodiments, polyethylene
clastomer produced by a metallocene catalyst or @ post-metaliocene catalyst includes a
copolymer of cthylene and 3 to 25 mol percent of at least one comonomer selected from
the group consisting of Ca-CUpp a-oleting, diencs, and cycloalkenes. In some parficular
embodiments, a polvethylene elastomer produced by a metallocene catalyst or a post-
metallocene catalyst has a molecular weight distribution (M,,/M,) of from 1.5 to 3.
{08371 The polvethylene elastomer can be incorporated mito a cling layer formulation in

an amount based on a variety of tactors such as amounts of other ingredients (e.g.,

ULDPE and VLDPE), desired tack/cling; cost; tack stabibity durnng manofacturing,
transportation, storage, and/or use conditions; and the like. In some embodiments, a
copolymer of ethylene and at least one comonomer sclected from the group consisting of
(3-Cho o-oletins 15 present n the cling layer i an amount 1n the range of 90 to 10 percent
by weight of the ¢cling layer, in the range of 80 t0 15 percent by weight of the cling layer,
in the range of 69 to 30 percent by weight of the cling layer, or even in the range of 63 1o

31 percent by weight of the cling layer.

ULDPE ¢or VLDPE having a Purge Fraction greater than 20 percent

{3838] As mentioned, a cling layer also mcludes at least a polyethylene polymer chosen
from an ulira-low density polyvethyiene polvmer (ULDPE), a very low density
polvethylene polymer (VLDPE), and combinations thereoed, and that has a purge fraction
grcater than 20 percent as determiuned by Crystatlization Elution Fractionation {CEF) test
method.

{3839] Purge fraction can quaklitatively refer to branched (e.g., highly-branched} and non-

crystathzable polyolefin copolymers that can be gencrated during a polymerization

N\
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process via a Zicgler—Natta catalyst (“Z-N7 catalyst), and become part of the final
polvethyiene product. As described herein, Applicants discovered that a polvethylene
polymer having a purge fraction of at least 20 wt.% as determined by the CEEF test
method can be blended with polyethylene elastomer {0 provide a cling layer with
desirable ching properties. As used herein, “purge fraction” can be quantified by a fest
method reterred to herein as “Crystallization Elution Fractionation” or “CEF test

method, which 1s deseribed m detail above. In some embodiments, the ULDPE or

YVLDPE has a purge traction of 22 percent or greater, or even 25 percent or greater.
{0840] When mcorporated mnto a cling layer formulation in combination with a
polyethylene clastomer as deseribed herein, ULDPE or VLDPE having a purge fraction
greater than 20 percent can provide sumdar or even better cling m the ching layer as
compared to a cling laver having a higher level of PE clastomer and no ULDPE or
VEL.DPE polymer having a purge fraction greater than 20 percent. Reducing the amount
ot PE elastomer i a ching layer to provide desired chng properties can be advantageous
as PE elastomer can be relatively expensive and/or can be difficult to process with biown
film technigues when used atf relatively high levels (e.g., greater than 90% by weight of a
layer) because of its tackiness. Further, mcluding one or more additives such as
polviscbutylene (PIB} can be avoided. Not inchuding such additives can be advantageous
as such additives are sometimes subjected {0 a time consuming aging period so that the
additive can nugrate to the surface of the film (i.¢., bloom): can be m hguid form and drp
to an undue degree from process equipment, efC.; contaminate process equipment; cause
an undue amount of noise when unroliing a roll of film; and/or cause two-sided cling
when not desired.

{3341] The density of ULDPE or VLDPE used m a ching layer can have a density less

than 0.920 grams/cm’. In some embodiments, the ULDPE or VLDPE has a density in the
range 0.885 {0 .915 grams/cmy | in the range 0.885 t0 0.910 gramsfcnf . in the range 0.890
to 0.912 grams/cot, in the range 0.895 to 0.905 grams/cm’, or even in the range 0.899 to
0.905 grams/cm .

13842] The melt mdex (1) of ULDPE or VLDPE used 1 a ching layer can have a melt
mdex (I} 10 the range of .1 to 30 grams/ 10 minutes, or even in the range of 0.5 to 10

orams/ 10 nunutes.

1{)
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{3843] ULDPE and VLDPE can be icorporated mio a cling laver formulation in an
anmount basced on a varicty of factors such as amounts of other mgredicnts {e.8.,
polyethylene elastomer), desired tack/cling; cost; tack stability during manutacturing,
transportation, storage, and/or use conditions; and the like. In some embodiments,
ULDPE or VLDPE 15 present m the cling layer m an amount in the range of 10 to 90
percent by weight of the ching laver, in the range of 20 to 85 percent by weight of the
cling layer, m the range of 31 t¢ 70 percent by weight of the cling layer, or even in the
range of 35 to 69 percent by weight of the cling layer.

{3844] ULDPE or VLDPE can be made using Zicgler—Natta catalyst techniques to
provide a deswred level of purge fraction. Zicgler-Natta catalysts are described m ULS.
Publication Numbers 2008/G03857 H{Kitzouller ot al.} and 2008/6176981 (Biscoghio ¢t
al.}, the entircty of which publications are mcorporated heremn by reference. An exampic

ot preparing a Zicgler—Natta catalyst and a ULDPE resin using a Zicgicr—Natta catalyst

techmque 1s described m the Examples section below with vespect to Sample 1 ULDPE,
{38458] In excemplary cmibodiments, Ziecgler-Natta catalyzed ULDPE or VLDPE mclhudes
a copolymer of ethylene and 3.5 to 10.5 mol percent of at least one comonomer seiected

from the group consisting of C1-Cop g-oletins, dienes, and cycloalkenes., A Ziegler—Natta

catalyzed ULDPE or VLDPE can have a molecular weight distribotion (M,,/M,} of from

3to 6, “ULDPE” and “VLDPE” can be used mterchangeably. Seg, ¢.g., U.S.

Publication Number 2008/003857 1{Khitznuller et al.}, the entirety of which publication 1s

mcorporated herein by veference. In some embodiments, VLDPE can refer to such

copolymer made by gas phase reaction technigues and ULDPE can reter 10 such

copolymer made by hiquud phase (solution) reaction techmiques.

{6846] Exemplary ULDPE or VLDPE that can be meorporated mto a cling layer are

commmercially available under the tradenames ATTANE™ from the Dow Chemical

Company, Flexomer™ VLDPE trom the Dow Chemical Company, and DOW VLDPE

trom the Dow Chemical Company,
{38471 An amount of the polyvethyiene clastomer can be combined with an amount of the

U]

DPE or VLDPE m anv ratio that provides desired cline properties in a ilm. As
o . Fute 3 -

l"'i

discussed, meorporating ULDPE or VLDPE at a sutficient level can pernut a lower
anount of polyethylene clastomer to be mchuded in the ¢ling layer while still providing

desired ching properties. This can be advantageous as polyethylene elastomer ¢can be

11
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relatively more expensive than ULDPE or VLDPE and/or PE clastomer can be dufficult to
process with biown film technigues when used at relatively hugh levels (e.g., greater than

0% by weight of a Jayer) because of its tackiness. For example, in some embodiments,

more than 30 percent by weight of the ching layer can include ULDPE or VLDPE so that
less than 70 percent by weight of the cling layer mmcludes polvethviene clastomer.

{3848] The thickness of the ching layer can vary over a wide range. In some
embodiments, the cling layer 1s from 5-30 percent of the overall thickness of the film, or
cven from 10-30 percent of the overall thickness of the film.

{3849] OUptionally, a cling laver can include one or more additives and/or additional

materials. For example, a chng layer can optionally include low density polyethylene

(LDPE) and/or linear low density polyethylene (LLDPE) as desired. Low density
polyethylene can have a density in the range in the range of 0.915 to {.935 grams/car and
a mclt index in the range of U.1 to 30 grams/ 10 minutes. Linear low density polyethyiene
can have a density in the range in the range o 0.912 to 0.940 grams/cot and a melt index
m the range of 0.5 10 30 grams/ 10 minutes. In some embodiments, a cling layer can
meiude LDPE m an amount trom U 10 30 percent by weight of the ching layer. Also,
some embodiments, a ching layer can mclude LLDPE n an amount from O 0 30 percent
by weight of the chng layer.

{(3350] Compositions used to make a cling layer as descnbed herein can be provided in a
variety of forms.

{38511 For example, PE clastomer particles can be blended with ULDPE or VLDPE
particies to form a dry blend of particles. Methods of dry blending resins can be found 1n
U, 8. Pat. No. 3,318,538 (Needham), the entirety of which patent 1s incorporated heremn
by reference. If desived, the dry blend of particles can be packaged and sold. At apomt ot
use, the dry blend can be placed 1 a hopper for extrusion purposes and formed 1into a
cling layer via, ¢.g., blown film technigques. In some coibodiments a dry blend of particles
wmcludes a first plurahity of particles and a second plurahity of particles. The fivst plurality
of parficies can be made of matenial mcluding a polyethylene elastomer comprismg a
copolymer of ethylene and at least one comonomer selected from the group consisting of
Cy-Cop o-oletins, wherein the copolymer of ethylence has a density in the range 0.833 10
890 grams/cny and a melt index(ly) in the range of 0.1 to 30 grams/10 minutes. The

second plurality of particles can be made of material comprising a polyethyiene polymer

17
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chosen from an ulira-low density polvethylene polymer, a very low density polyethylene
polymer, and combinations thereot, wheremn the polvethyiene polymer has a density i the
range 0.885 t0 915 grams/em’, a melt index(D) in the range of 0.1 to 30 grams/10
mimites, and a purge fraction greater than 20 percent as determimed by Crystalhzation
Eiution Fractionation {CEF) test method.

{3852] As another example, a first plurality of particles and a second plurahity of particles
can be mehted and blended to form a maxture. In some embodiments, the first plurality of
particies can be made of material tncluding a polyethyiene elastomer mchuding a
copolymer of cthylene and at feast one comonomer seiected from the group consisting of
Ca-Coo n-oletms, wherein the copolymer of ethylene has a density mn the range 0.855 to
890 erams/cm and a melt index(D) in the range of 0.1 to 30 grams/10 mimtes, The
second plurality of particies ¢an be made of material mcluding a polyethylene polymer
chosen from an ultra-low density polyethyiene polymer, a very low density polyethylene
polvmer, and combinations thereot, wheremn the polyethylene polymer has a density m the
range 0.885 to 915 grams/ent’, a melt index(Iy) in the range of 0.1 to 30 grams/10
minutes, and a purge fraction greater than 20 percent as determined by Crystaliization
Elution Fractionation (CEF) test method. After blending the melted particies to form a
mixture, the mixture can be formed into a third plarality of particles. Forming the third
piarality of particles in this manner ¢an be done by meli-blending techniques. Methods of
mclt blending resins can be tound o U, 5. Pat. No. 6,111,019 (Anunan ¢t all), the enfirety
of which patent 15 meorporated herem by reference. Bach particie in the third plurality of
particies can tnchude a polyethylene elastomer meluding a copolymer of ethylene and at
icast one comonomer selected from the group consisting of Ca-Cyy g-olefins, wherein the
copolymer of ethylene has a density in the range 0.855 to .890 grams/cm” and a melt
imdex(l>) m the range of 0.1 to 30 grams/ 10 minutes; and a polyethylene polymer chosen
from an vltra-low density polyethylene polymer, a very low density polyethylene
polvmer, and combinations thercof, wherein the polyethviene polymer has a densify 1 the
range 0.885 to 915 grams/em’, a melt index() in the range of 0.1 to 30 grams/{0
mingtes, and a purge fraction greater than 20 percent as deternnned by Crystallization
Flution Fractionation {CEF) test method. If deswed, the third plurality of particies can be

packaged and sold. At a pount of use, the third pluraliy of particles can be placed in a
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hopper for extrusion purposes and formed inio a cling laver via, ¢.2., blown film
technigues.

{3353] For dlustration purposes, a second outer laver of multifayer films disclosed heremn
will be referred to as the release layer. Release layer composition formulations can
mclude one or more of low density polvethylene (LLDPE), hinecar low density polyethvicne

(LLDPE), polypropylene, and/or ethylene vinyl acetate (EV A} In some embodiments, 4

release layer can include LEDPE 1n an amount from § to 100 percent by weight of the
release laver. Also, in some embodiments, a release layer can include LLDPE m an
anount from 0 to 100 percent by weight of the release layer. LDPE may have a density

m the range m the range of 0.915 10 $.935 grams/cor and a melt index m the range of (.4

to 34 grams/ 10 mingtes. LLDPE may have a density i the range in the range of $.912 to
0.940 grams/cm’ and a meli index in the range of 0.5 to 30 grams/10 minutes. In some
cmbodiments, the thickness of the release faver 1s from 10 10 30 percent of the overall
thackness of the film.

{3854] Optionally, a multilayer film described herein can include one or more layers
between the two outer layers {e.g., the ching outer laver and the release outer layer). Such
optional layers can be directly or indirectly 1n contact with an outer laver. For example, a
multilayer film can mehude a “core” layer. A core layver may be a central laver between
the two outer lavers. In some embodiments, a multtdayer film can include a cling layer
and a reicase layer with a single core faver between and m contact with the ching layer

and the release layer.

{38558] A core layer can include one or more of LLDPE, LDPE, polyethylence clastomer,
polypropyiene, and/or cthylene vinyl acctate (EV A}, Insome embodiments, a core layer
can nclude LLDPE m an amount from 0 to 100 percent by weight of the core layer. In
some embodiments, a core laver can mchide LDPE in an amount from 0 to 100 percent
by weight of the core layer. In some embodmments, a core layer can mclude polyethylene
clastomer 1n an amount from O 10 100 percent by weight of the core layer. In some

ernbodiments, a core layer can mclude EVA m an amount from U to 10U percent by

wetght of the core layer. EVA can have a vinyl acetate content of from 1-25 wit. percent,
with the remainder being cthylene. Exemplary LLDPE for use in a cling layer, core layer,

and/or relcase faver of a multtlayer film 1s commercially available under the tradenames

14
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ELITE™ LLDPE, TUFLIN™ LLDPE, and DOWLEX™ [ I DPE from the Dow
Chemacal Company.

{3856] In some embodiments, the thickness of the core layer 18 from 40 to 80 percent of
the overall thickness of the film.

{3357] The ratio of the thuicknesses among a cling layer, a relcase layer, and any optional
layers can be any ratio that provides desirable properties such as ¢cling, release, and the
like. In some embodiments, a multilayer film can have a cling layer thickness, a core
layer thickness, and a release layer thickness in a ratio 1n the range of 1:8:1 10 3:4:3.
{G858] A nwltilayer film can be made by a varniety of technigues such as blown film
technigues. Methods of making multilayer blown films are deseribed mm ULS. Patent No.
6,521,338 {Maka}, the entirety of which patent s incorporated herein by reference. For
example, a multilayer blown film can be made by co-extruding a cling layer composition
and a relcase layer composition {(and optionally a core layer composition) to forn a tube
having two or more layers, and blowing and then cooling the tube, by blown film ¢o-
cxtrusion techniques.

{0859 Multilayer films disclosed hercin can have a relatively reduced noisc level that

may be produced as a roll of streteh wrap fibn unvolls as an article 1s bemg wrapped. In

some embodiments, a roll of multdayer film that melades ULDPE or VLDPE having a
purge {raction greater than 20 percent m the cling laver and greater than 85 wit. percent of
LDPE in the release layer can produce a noise ievel iess than or equal 1o 90 decibels (dB)
as the roll 18 tnwound.

{3860 Multilayer films disclosed herein can have a variety of uses such as streich wrap
films, surface protection fibms, agnicultural films, and the hke. An example of an
agricultaral film mcludes silage wrap. Silage wrap can be designed to mamtamn the
nutritional value of {orage plants such as comn, vegetables, and grasses that continge o
respire afier cutting, Stlage wrap can exclude an undue amount of air so lactic acid
fermentation can take place, leaving a feed rich in vitanuns and carotene. As is conumnon
1 the art, silage wrap may be used 1o protect teed sources for several months under a

varety of conditions.

188611 Embodiments of the multilayer films will now be turther described in the

following tlustrative exaniples.
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{08621 EXAMPLES
{6863] The resins used in the Examples arec shown in Table |, ENABLE™ 2010 LLDPE

1s available from the Exxon Mobi Chenical Company. The remaming resins in Table |
are available from the Dow Chemucal Company.

Table 1 - {Note: PF = purge fraction as determined by CEF test method)

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

. - Density ME{g/ 10 | _ . Production E .
Product | o - Purge | - Catalyst

{(g/cm ) i) S . Process
traction |
(ot %)

Resin for cling laver

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

0.900 50 | 32 | Solution | Z-N

et e e . e E

ATTANE™ | . _ .
404G | 0.904 44 | 28 | Selution |  ZN
ULDPE | ’ ' ’

____________________________________________________________________________________________________________________________________________________________________________________________________________

- ATTANE™ |
| 4203 UDLPE |

____________________________________________________________________________________________________________________________________________________________________________________________________________

e - e

CAFFINITY™ |
: : Not

EGBI00GPE|  0.870 TR  Solution | single-site
| - applicable |

Flastomer

——————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

- DOWLEX™ : | :
: 20456 3.920 i 4 Solution Z-N
CLDPE | ’ E ’
T A E— I R "
26450 0.918 0.85 Less than § Solution 7-N
- LLDPE f : f :
DOWELEXTM 3.917 {}.95 f.essthan § Sohufion Z-N
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270006
. LLDPE |
CTurLNew | T A
CHS-T028NT7 | 0.918 0 | 13 | Gas ZN ]
e ——— T e T R L i -
 ENABLE™ - Not :
i D A 1.0 E | SER - Metallocene |
T T Rosin for release tayer
T T R T High ]
. LDPE 5011 | J.927 1.9 E none none
. pressure

{3864] Heat of fusion of AFFINITY™ EG S100G polyethylene clastomer by DBSC s 51.7
Jg.

{3365] Sample | ULDPE resin was made according to the procedure below.

{38661 Preparation of the Zicgler-Natta (£-N) Catalvst 10 make Sanwie 1 ULDPE

{3867] The Z-N catalyst was prepared according to the following procedure.
Ethyiahmmmiom dichioride (EADC) solution (15 wi.% EADC dissolved in Isopar E
{avatlable from ExxonMobil Chemnical Co., Houston, Tex. )y was transterred inio the
stirred vessel contamning magnesium chionide (MgCh) sharry (0.2M m Isopar E) and aged
while stirring for 6 hours prior to use. Titanum tetraisopropoxide (T1{OPris) was
transferred to the MgUL/EADC sharry vessel, followed by at least 8 hours of agimg to
obtain the procatalyst. The ratio of MgCh:EADC: Ti{(OiPr), was such that the metal ratio
(Mg ALTH) in the procatalyst was 40:12.5:3.

{38681 DPE

Preparation of Samnle 1 UL

{38691 A low-pressure, solution, polymenzation reactor was used. A hydrocarbon
solvent and monomer (cthylene) were injected into the reactor as a liguid. Comonomer
{(1-octene) was mixed with the haund solvent. Thas feed stream was cooled to less than
20° C betore mjection mto the primary reactor. The reactors were operated at polymer
concentrations m excess of 10 wi%. The adiabatic temperature rise of the solution

accounts for the heat removal from the pelymerization reactions.
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{8870¢] The solvent used 1n the sohution polyethylene process was a high purity 150-
paratfinuc fraction of C6-CR hydrocarbons. Fresh 1-octene was purified and mixed with
the recvele solvent stream {contained solvent, ethylene, -octene, and hydrogen). Afier
mixing with the recycle stream the combmed hguid stream was further puntied before
using a high pressure {(600- 1000 psig) fecd pump 10 pump the contents to the reactor.
tFresh ethylene was purified and compressed to 600-1000 psig. Hydrogen {3 telogen used
to reduce molecular weight) and ethylene were flow controlied mto the recycle solvent
stream and the total feed stream was cooled to the appropriate feed temperature, which
can be <40°C, The process used the Zicgler-Natta catalyst described above to catalyze
the polymerization reactions. The reactor was operated at pressures > 400 psig and
temperatures 1n excess of 70°C. The cthylene conversion was mamntained n the reactor
by confroiling the catalyst injection rate. The residence time was relatively short (less
than 30 minutes). The ethyiene conversion per reaction pass was greater than 80 wit.%
ethyliene.

{387 1] Upon exiting the reactor, water and antioxidant additives were mjected mn the
polymer solution. The water hydrolyzed the catalyst, ternunating the polymerization
reaction. Some of the additives such as antioxidants remained with the polymer and
function as stabiizers to prevent polymer degradation. The post reactor solution was
superheated from reactor temperature (> 70 Deg C) to 210 ~ 260 Deg C 1 preparation tor
a two-stage devolatization 10 recover the solvent and unreacted monomers. Residual
volatiles in the polymer were less than 2,000 ppm by weight. The polvmer melt was

pumped to a die for underwater pelict cutting,
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of DOWLEX™ 245G LLDPE and the release layer included 00 wi.% ot LDPE SG11L
The composition of cach cling layer was as listed 1o the Table 2 above,

{3874] Two sets of samples of ching layers from Table 2 were used to make Figure 1. For

one set of samples, the AFFINITY ™ EG 100G PE elastomer was biended with an altra-
low density polvethylene polymer having a purge traction of 32 percent as deternuned by
CEF test method (Sample 1 ULDPE) (see film #s 1-4 1 Table 2. For the other set of
samples, the AFFINITY™ EG 8100G PE elastomer was blended with an LLDPE having
a purge fraction of 4 percent as determined by CEF test method (DBOWLEX™ 20345G

L.LDPE) (sec fdm #s 18-24 m Table 2). As can be seen m Figure 1, to achieve the same
or stmidar ching value a lower amount of AFFINITY ™ EG 100G PE elastomer can be
used when blended with Sample | ULDPE as compared to DOWLEX™ 2045G LLDPE.
The ability to use less AFFINITY ™ EG 8100 PE elastomer for a given cling value can

be advantageous because AFFINITY™ EG §100G PE clastomer can be relatively

expensive and/or can be ditlicult to process with blown film techmques when

AFFINITY ™ E(G 81006 PE elastomer 15 used at relatively high levels {¢.g., greater than
0% by weight of a fayer) because of tis tackiness. As can also be seen from Figure 1,
when the AFFINITY ™ EG 100G PE elastomer/DOWLEX 2045G LLDPE blend

includes less than 70 percent AFFINITY ™ EG §100G PE clastomer, the cling value 1s

less than 2 grams per mch film width, which can be undesirable m some embodiments,
Apphicants also note that for the same cling value among the two sets, especially for a
cling value greater than 10 g/mch film wadth, 1t was relatively easier to pertorm filim
tabrication durimg blown film process for the blend of AFFINITY™ EG 81000 PE
clastomer and Sampic 1 ULDPE. For example, the blend of AFFINITY ™ EG R100G PE

clastomer and Sample 1 ULDPE was not as tacky when the film passed over winders

during film fabrication.

{375] EXAMPLE 2 — Cling performance for a ching layer m contact with different core
layers.

{3876] The pertormance data i Table 3 below of 250% stretch cling was obtamed from
co-extruded 3-layer films made from a blown hine. The film gauge was 0.9 mil and the
structure was ching (109 / core (80%) / release (10%). The ching layer mchided 69 wt.%
AFFINITY ™M EG B10UG PE clastomer and 31 wt.% Sample 1 ULDPE. The releasc layer

mcluded 100 wt. % LDPE SO11. Each film mchided a core layer having 100 wt.%
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demounstrated good cling performance.
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S was difterent for each film. All filims

Table 3

- | Streteh Cling {(g/in

- LLDPE resinin core layer | |

fim width)
““““““ DOWLEX™ 2645G |
LLDPE .

““““““ DOWLEX™ 2700G | ““““““““““““
LLDPE e
TUFLIMMH%"’OQS\JW ““““““““““““““ ,.., ““““““““““““
LLDPE 4
TENABLEM 5010 LIDPE | e T

N
n

(G877 EXAMPLE 3
({3378] In EXAMPLES 1 and 2, the composition

of the release layer was 100 wt.%

UDPE. The data in Table 4 below shows the cling values of cling layers 1 films with

different blend composifions of LDPE and LLDPE in the release laver. The ching layer

composition for the films 1 Example 3 15 fixed at 65 wt.% of AFFINITY™ EG 81000

polyethylene elastomer and 35 wt.% of Sample 1 ULDPE.

Table 4
I N | Noise level during |
| ) W9 of DOWLEX™ o o '
W% of LDPE 5611 | o . Ching value {(g/inch film unwinding
- | - 20456 LLDPE mnthe | S o ,
m the release layer | film width) {(dB, 20 inch fibm
release layer |
width)
“““““““““““““ (I T F A R i
25 75 123 117.7
50 50 0.6 114.8
s 25 EX 98.9
VT o I T
{3879 EXAMPLE 4 — Cold Temperature Tost

{GO8G] The films m Table 5 were put 1 a freczer overmght at -5°C. The cling test was

pertormed on each film immediately after removing each film from the {reezer. The film
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structure was cling/ core (100 wt.% DOWLEX™ 2045 LLDPE} / release (100 wi%
{.DPE 53011,
Table 5

Cling value at 23 °F (g/inch

film width)

Chng laver formulation

70 wi.% AFFINITY ™ EG
R100G PE elastomer + 30% 6.43
DOWLEX™ 2045G LLDPE |
50 wt.% AFFINITY™EG
$100G PE clastomer + 50% 4.83

DOWLEXIM 20456 LLDPE

-----------------------------------------------------------------------------

2
P
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WHAT IS CLAIMED IS:
i, A muitilayer flm comprising:
a cling layer comprising:
a polyethylene elastomer comprising a copolymer of ethylene and at least one
comonomer seiected from the group consisting of Ca-Cyy g-olefins, wherein the
copolymer of ethylene has a density in the range (.855 to .890 grams/cnt and a melt
mdex{l} m the range of 0.1 o 30 grams/ 10 munutes; and
a polvethviene polymer chosen from an ultra-low density pelvethylene polvmer, a very
low densuty polvethylene polvmer, and combinations thercof, wherein the polyethviene
polymer has a density in the range 0.885 to .915 grams/cm’, a meht index(h) in the range
of .1 to 30 grams/ 10 munutes, and a purge fraction greater than 20 percent as
determined by Crystallization Elution Fractionation (CEF) test method; and
a reicasc iayer.
2. The multilayer film according to clamm 1, whereimn the polyethylene polymer is
present i the ching laver i an amount 1 the range of 10 to 90 percent by weight of the
cling layer.
3. The nuniltilayer film according to clamm 2, wherem the polyvethylene clastomer
comprising the copolymer of ethyiene and at least one comonomer selecied from the
group consisting of U-Cog a-oletins 1s present in the cling laver in an amount in the range
ot 90 to 10 percent by weight of the ching laver.
4, The multilayer film accordimg to claim |, wherein the release layer comprises low
density polyethylene and/or lincar low density polyethylene,
J. The nultilayer film according to claim 1, further comprising one or more lavers
between the ching layer and the release layer.
5. The multdayer film according to clamm 1, further comprising a core layer between
the cling layer and the release layer.
7. The multidaver film according to claim {, whercin the film bas a thickness and the
cling laver has a thickness, and wheremn the thackness of the chng layer 18 from 5-30
percent of the thickness of the film,
8. A method of making the mulitdaver film according to clamm 1, wherein the method
COMPTISes:

providing a ching layer composition comprising:

2
s
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a polyethylene clastomer comprismg a copolymer of cthylene and at least ong
comonomer selected from the group consisting of Us-Cyo a-olefins, wherein the
copolymer of ethylene has a density in the range 0.855 to .890 grams/cm” and a melt
mdex(I») m the range of 0.1 to 30 grams/10 minutes; and

a polvethylene polyvmer chosen from an ultra-low density polyethylene polymer, a very

low density polvethylene polymer, and combmations thercot, wherein the polyethylene

polymer has a density in the range 0.885 to .915 grams/car, a melt index(;) in the range

.

of 0.1 1o

o

{

O grams/10 mimutes, and @ purge fraction greater than 20 percent as determined
by Crystallization Elution Fractionation (CEF) test method;
coextruding the cling layer composition with a release layer composition m an extruder 10
form a tube having a chng layer and a release layer; and

cooling the tube to form a multtlayer blown stretch film.
9. A composition comprising:
a polvethylene elastomer comprising a copolymer of cthylene and at least one
comonomer selected from the group consisting of C3-Cyp a-oletins, wherein the
copolymer of cthylenc has a density in the range 0.855 to 890 grams/cm” and a mekt
mdex{lz) m the range of 0.1 0 30 grams/ 10 munutes; and
a polyethylene polymer chosen from an ultra-low density polyethylene polymer, a very
low density polyethyicne polyvmer, and combmations thereot, wherein the polvethylene
polymer has a density in the range 0.885 to (915 grams/cmn’, a melt index(ly) in the range

of 0.1 to 30 grams/ 10 minutes, and a purge fraction greater than 20 percent as determined

by Crystalhzation Elution Fractionation {(CEF) test method.

1. The composition according 1o clamm 8, wherem the composition comprises a dry
blend of particles conprising:

a first pharahity of particles, wherein the first plurality of particles are made of maternal
comprising a pelvethylene clastomer comprising a copolymer of gthylene and at least one
comonomer selected from the group consisting of Ci-Coy g-oleting, wherein the
copolymer of ethylene has a density in the range (.855 0 .890 grams/cnt and a mek
mdex{l)) m the range of U.1 to 30 grams/ 10 numutes; and

a second plurality of particles, wherein the sccond phurality of particies are made of
material comprising a poiyethyiene polymer chosen from an ultra-low density

polyvethyiene polymer, a very low density polyethylene polymer, and combinations
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thercot, wherein the polyethyicne polymer has a density m the range 0.885 to0 915
grams/cn’, a melt index(lz) in the range of 0.1 to 30 graras/ 10 myinutes, and a purge
fraction greater than 20 percent as determuned by Crystalhzation Elution Frachonation
(CEF} test method.

11, The composition according to claim 9, wherein the Composition comprises a
phurahity of particles, wherein each particle comprises:

a polyethylene elastomer comprising a copolymer of cthylene and at least one
comonomer selected from the group consisting of U3-Cy a-olefins, wherein the
copolymer of cthylenc has a density in the range 0.855 to 890 grams/cm” and a mekt
mdex{lz) m the range of 0.1 0 30 grams/ 10 munutes; and

a polyethylene polymer chosen from an ultra-low density polyethylene polymer, a very
low density polyethylene polvmer, and combmations thereot, wherein the polyethylene
polymer has a density in the range 0.885 to (915 grams/cmn’, a melt index(1s) in the range

of 0.1 to 30 grams/ 10 minutes, and a purge fraction greater than 20 percent as determined

by Crystalhzation Elution Fractionation {(CEF) test method.

12, A method of making the plurahity of particles according to clamm 11 comprising:
melting a first plurahty of particles and a second plurality of particles;

biending the melied first phurahty of particles with the second phuirality of particies to
form a mixture; and

torming the muxture 1nto a third plurahity of particles, wherem the first plurality of
particies are made of matenal comprising a polyethyiene elastomer comprising a
copolymer of cthylene and at least one comonomer sclected from the group consisting of
Ca1-Coo o-oletms, wherein the copoivmer of ethylene has a density m the range 0.855 1o
R90 grams/coy and a melt index{D,) in the range of 0.1 to 30 grams/ 10 minutes; and
wherein the second phirahity of particies are made of matenal comprismg a polycthylene
poelyvimer chosen from an ultra-low density polyethylene polymer, a very low density
pelvethylene polymer, and combnations thereot, wherein the polyethviene polymer has a
density in the range (.885 t0 .915 grams/cnt’, a melt index(T,) in the range of 0.1 to 30

orams/ 1 mimites, and a purge fraction greater than 20 percent as determined by

Crystallization Elution Fractionation {(CEF) test method.

2
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4 [~ AFFINITY EG 8100G + DOWLEX 2045G __
—e— AFFINITY EG 8100G + SAMPLE 1 ULDPE |

{@/-—d“m

—
N

—
-

ON-PALLET STRETCH CLING (g/inch)

b,
10 20 30 40 50 60 70 80 0 100
wt% OF AFFINITY 8100 IN CLING LAYER

FIG. 1
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