»4- 2110700 POLYMERI C FI LM5 HAVI NG ONE- SI DED CLI NG AND COWPCSI TI ONS USEFUL
N THEI R PREPARATI ON The present invention relates to polyneric

/coppositions, particularly, blends conprising two or nore polyners and a
ta ing agent, and to filns prepared,therefrom 5 A efinic
po s, particularly polynmers of ethy}ene, are enployed.ln a variety of
en se appli- cations including the preparation of wapping filns. In
conventional w apping processes, e.g., spin or rotary stretch wwapping R &

techni ques, the polyneric film10 is wound under tension araf ackage
by either rotating the package on a turntable or by w nding idgf round
a stationary package. In such applications, it is generally deS|rabIe for
t he overl apping portions-of the filmto adhere to each other thereby
self-sealing 15 the wap without the need for an adhesive or heat sealing
operation. Conventionally, to inpart the necessary tackiness or "cling" to
‘the film the polyners are blended wth a tackifying agent such as

pol ybutene, a 20 terpene resin, hydrogenated rosin and rosin esters and

POLYMERIC FILMS HAVING ONE-SIDED CLING AND
COMPOSITIONS USEFUL IN THEIR PREPARATION

The present invention relates to polymeric
compositions, particularly, blends comprising two or
more polymers and a tackifying agent, and to films
prepared therefrom.

5 Olefinic polymere, particularly polymers of
ethylene, are employed in a variety of end use appli-
cations_including the preparation of wrapping films.

In conventional wrapping processes, e.g., spin or
rotary stretch wrapping techniques, the polymeric film

10 1is wound under tension around a package by eithér
rotating the package on a turntable or by winding the
film around a stationary package.. In such applications,
it is generally desirable for the overlapping portionms
of the film to adhere to each other thereby self-sealing

15 the wrap without the need for an adhesive or heat
sealing operation.

Conventionally, to impart the necessary
tackiness or "cling" to the film, the polymers are
blended with a tackifying agent such as polybutene, a

20 terpene resin, hydrogenated rosin and rosin esters and

&



a E}Inrsubsequehtly prepared fromthe resulting blend. See, for exanp)e
U S Patent No. 3,025,167; Swedi sh Patent Application 7807733-6 and
European Patent Application 0011930. Unfortunately, the nere bl endind

such 5 tackifying agents within an olefinic polyner inparts equal tack fTo .
‘both surfaces of the filmprepared thereft¥dom Therefore, upon contact of

t he w apped packages, the individual packages stick or cling to one anot her
and, upon parting,_ there is a tendency for the wappings to 10 be

di sturbed or t%rgﬂlw supsegnently preparedafrem Phel resulbingoblendsl, 801

describes a mesdeod £6F exaMPLE)OUASPOPNEBRECNG] ! ) 08N| 1678 saekysAUrface by

ti t | yet hyl ' h a.l f | f .
eyl one 15 AALOH, Aalfcation  zahaib i nafe) Bictntra eathit) Fopaosarion
pol ypr opyl ene @R1%33@t i cUpfdybuhately)\hthe metel blénding ofi sgchrinarily on
I d ) td I : ic fil
Mt sar d eopol JORERPIRG yeficd ulthill dn BfeEthie Fobimer RBRHEE, O @ o "
to prepare the® nbRek ¥9 | bothkeurfaces| of thenfiimaproparadt thergfsonm.

AIfernativs!y,TﬁhiéfdhePah@ﬂhféwﬂﬁhétcefLﬁHe1wﬁ2§p@?3p??ﬁ&66§,tﬁ?é a o

pol ynmeric fi v, e ace which has_substantia e _cling than
the 25 othern%{ﬁ%%£®u%gHp%éﬁigﬁiaggﬁcgy°Fo?i+ﬂ§. °f??ﬁ1¥?gﬁ$ﬁrbﬁﬁad of

pol yi sobut yl erkPemPaoting hythexe ahs ahtepdéney forathegwpappingsate of the
filmw thygor pa g SEhbEE oFNEQFRUNately, the corona discharge treatnent

of the
Alternatively, French Patent Application No.

2,031,801 describes a method for preparing a polymeric
film having a tacky surféce by coating a continuous
polyethylene film with a layer of a copolymer of ethylene

15 and vinyl acetate blended with polyisobutene, butyl
rubber, polypropylene or atactic polybutene. While a
film having c;ing primarily on ene-side'may be prepared
by coating only one surface of the polymeric film with
said copolymer, the equipment and additional processing

20 required to prepare the laminated film makes the film
economically unattractive.

| Alternatively, British Patent Specification
1,578,063 teaches that a polymeric film having one
surface which has substantially more cling than the

25 other surface can be preparéd_by forming a f£ilm from a
blend of polyisobutylene and polyethylene and thereafter
treating one surface of the film with corona discharge.
Unfortunately, the corona discharge treatment of the
film requires the purchase and installation of additional

30 process equipment thereby necessitating the expenditure
of -substantial time and capital. '



filmrequires the purchase and installation of additional 30 process
- equi ppent thereby necessitating the expenditure of-substantial tinme and

capi tfa -3- In view of these deficiencies in polyneric filnms of the
prior it remains highly desirable tp provide a polymeric film having
one S ge tackier than the other surface which polyneric film possesses 5
excel physi cal properties. In one aspect, the present invention

d | . . . . . . f 0
provides a pol ynmerig, w%&grﬁﬁé%%fi%@ég r%?ni}%ggrfgrcent of a

first polyner having a St Inrty to 35 percent

which is a | ofida@ssiaf thamigmeartr 1owerminsg \higpll \desisable hiPene,

from 10 to 45 peiwie REFAIYmeH iR %%\Pﬂi?f@ﬁe WiEfads Badkiear | ow
density pol yethyl ene having a dggree of crystallinjty om 35 to 70 percent

f
and at | east FURR fd& QHRSF GHRFEIIRIRICR RALYRREFS r%’E{’bo??ﬁr%??s%ﬁd from 2

to 10 wei gl peiceAtend physidd I \prspeafieids. t he wei ght percentages being
based on the total weight of the first and second pol yners and the

tacki fying agent, wherein the tackifying agent is enployed in an anmount 20
sufficient to inparin ane raspssted tie orésent lraamtior soovtidesof a film

br epar od ther o Wiyl Wrbdd YofiEb A £E4R"4§OLYTS beigngorol yITEr Of

percent of a first polymer having a degree of

10 crystallinity from 20 to 35 percent which is a low
density homopolymer or'low-density copolymer of ethylene,
from 10 to 45 weight percent of a second polymer which
is a linear low density polyethylene having a degree
of crystallinity from 35 to 70 percent and at least 5

15 percent higher than that of the first polymer, and from
2 to 10 weight percent of a tackifying agent, the
weight percentages being based on the total weight of
the first and second_poiymers,and the tackifying agent,
wherein the tackifying agent is employed in an amount

20 sufficient to impart an ihcreased-cling to at least
one surface of a film prepared thérefrom,'provided that

when the first polymer is a éopolymer of ethylene with

vinyl acetate then either the second polymer is not a
copolymer of ethylene with l-butene, or the tackifying

25 agent is (1) polyisobutylene having a number average
molecular weight from 800 to 1500 or (2) atactic
polypropylene having a number average molecular
weight from 2000 to 4000. '

30 In a second aspect, the present invention provides
a film having preferential bne-sided cling prepared
from a pdlYmeric blend comprising from 45 to 90 '
weight percent of a first polymer, from 10 to 45



vinyl acetate then either the second polymer is not a copolymer of ethyle
wi.t h~1-butene, or the tackifying 25 agent is (1) polyisobutyl ene havi
nunber ~average nol ecul ar wei ght from 800 to 1500 or (2) atactic

pol ypropyl ene having a nunber- average nol ecul ar wei ght from 2000 to 4
30- In a second aspect, the present =drvention provides a f|In1haV|ng
preferential one-sided cling prepared froma polyneric blend conprising
from 45 to 90 wei ght percent of a first polymer, from 10 to 45 -4-

wei ght percent Welgh&cpexgeps phen aﬁGOﬂﬂo@piym@rlgnﬂeﬁgnm Bettoent of a
tackifying agento Lieghel 3kcaRLCER! A9LACRIINANGARGINY) LR] WRligherel ght Of

the first and second pol yirers and t ta Tying agent wherei'n the

t acki fyi ng agenPeFEeéﬁﬂﬂéﬁeHePﬁgahaéﬁéuﬁP §@Fft@té Wﬁégpﬁpéﬁttaﬁ i ncr eased
cling to at Ieas&rgaeaaar ‘se@@naf bhénieirsMaaad thize t&@m&gim@l WRntl,S

enpl oyed in_an a % g % Y f|C|entI£ differe ystalllnlty
properties Pro Pr they fackifving, agsok EﬁaF“PﬁQ d Hh&D preferential
one-si ded cI|ngampnnt|éa&fﬁhabnwhen tinpatritr ah palcyediseds cdingpaoy e of
copol yror of et BOFERCCRR RO TATRCGE S FHa™ SOE FUing SHyeRe FOLvIRT

pol yi so- ls employed in an amount and has sufficiently

different crystallinity properties from the first
| 10 polymer such that the film has preferential one-sided

cling, provided that when the first polymer is a
copolymer of ethylene with vinyl acetate then either
the second polyher is not a copolymer 6f ethylene
with l-butene, or the tackifying agent is (1) poiyiéo-

15 butylene having a number average molecular weight from
800 to 1500 or (2) atactic polypropylene having a
nqmber average molecular Weight from 2000 to 4000.

Preferably the first polymer is a homopolymer of
20 ethylene in both the blend and the film.

There is further provided a method for preparing
a film having preferential one-sided cling, the method
comprising: |
25 (a) .biending a first polymer, a second polymer
and a sufficient amount of a tackifying agent to'impart
increased cling to at least one surface of the
resultant film, the second polymer having crystallinity
properties sufficiently different from the first polymer
30 and being empldyed in an amount such that the resulting
film exhibits preferential one-sided cling,
(b) extruding the blend as a tubular film at
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15_ butyl ene having a nunber average nol ecul ar wei ght from 800 to 1500 or,
" (-2) .atactic pol ypropyl ene having a nunber average nol ecul ar wei ght from
20000 X0 4000. Preferably the first polynmer is a honopol yner of 20 .
1e in both the blend and the fijgn There is further provided a nethod
paring a filmhaving preferential one-sided cling, the nethod

I ng: 25 (a) blending a first polyner, a second polyner and-a
suf fiIci ent aremumr et ume ksdffiioterdycin naolntepin tthendslemskchslang to at

| east one surface of the resultant film the second pol yner having
crystallinityigudgertdnss sufficiently different fromthe first polynmer 30
and being enployed in an ‘ampunt such that the resulting filmexhibits
preferential one-sided RAAHRI AN SurirfhPE H’é‘%l‘é‘#ﬂlﬂ%r aEiimatr filmat
-4a- a tenperature sufficient to maintain the blend as a liquid, and (c)
cool i ng one SuMgienrats that the aRpsite s’fﬁ"g’ﬁae?e SR 2% heh the opposite

f to 5 3 filmhayi ti -sided cling. .
A'So' | noPudo®REAHS 4 LA A TR SRR A (DTS TR AR I 88 1 1 m havi ng

preferential one-sided cling, the nmethod conprising:

Also inciuded ﬁiﬁhin the invention is a method
for preparing_a film_having preferential one-sided
cling, the method comprising:

10 (a) extruding a blend of the invéntion.
as a film at a tempé:ature_suffiéieﬁt to maintain
the blend as a liquid, and

(b) cooling one surface of the film at a higher
réte than the oppbsite.surface so as to prépare a

15 film having preferential one-sided cling.

Surprisingly, the polymeric blend of the
present invention is readily extruded to form
a film having one surface which exhibits an
20 unexpectedly higher ciing than the cling exhibited

by the opposite side.

In a.preferred film of this invention,
the first and second polymers are olefin polymers. . s

25 More preferably, the first polymer'ié a polymer of



10, ' (a) ‘extruding a blend of the invention as a filmat a
t-enperature sufficient to maintain the blend as a liquid, and (b) cog iE?i
one surface of the film at a higher rate than the opposite surface 54

to prepare a 15 filmhaving prefereaypal one-sided cling. Surprisingly.,
tHe pol ymeric blend of the present invention is readily extruded to forma
filmhaving one surface which exhibits an 20 unexpectedl y higher cling

than the cli P RUPLIN L Oind by PLPOHLEa LY %e | fof BLRLELLSolfl of 1N S

i nvention, the seco ymers are o I'n poly Mor e

referably, theii gle potudThossnd POLYAEE 25 a caé@éy;g%?ywn&thyemn' y

referred to as | ow density poly- ethylene; e secon ynmer 1s”a

copol ymer of eidy| anedl a5k Bin [184¥ Indodh Ple t §F R0 PE EREBofR 25 DAs 34RIBA Wi ch
i s copolynerizable with. ethylene, commonly referred to 5 as a linear |ow

density pol yetig/|comolgmsiri ablackl tlyi echpbeng, | sommdnly nbéeertad wei ght
pol ybut ene, preferably a pol ybutene of a nol ecular weight of |ess than
about 2000.5 Thas secbineat hidwdenpsl yyepohpethyiéne; cand ytbef tacknfying
crystallinity properties to the first 10 ethyl ene polynmer and the
‘pol ybutene is aggnbyks 3 nlow molecular weight polybutene, preferably
a polybutene of a molecular weight of less than about
2000. The second ethylene polymér has sufficiently
different crYstallinity properties to the first
10 ethylene polymer and the polybutene is'employed,in
sufficient amounts such that a film having one surface

significantly more clingy than the other surface can

be prepared from the polymeric blend.

15 - The preferred films exhibit unexpectedly excellent
‘physical properties in addition to showing.
preferential one-sided cling. Specifically,
the film exhibits a surprisingly improved
.resistance to tear propagation when cqmpared.to'an

20 identical bleﬁd containing no polybutene and ‘excellent

tensile and tear initiation strengths and energy.



~gufficient anounts such that a fil mhaving one surface significantly nore
¢lingy than the other surface can be prepared fromthe polyneric blend. 15
{ g-praferred films exhibit unexpectedly excellent physical properties in
~addi o

exii {

n to showing preferential one-sgded cling. Specifically,.the film

s a surprisingly inproved resistance to tear propagation when _
copared to an 20 identical blend containing no pol ybut ene and excel | ent :J
tensile and tear init| E$g$ Q?ﬂie r _ p i ¢ bl ends
- of the present invention 351:13%{6 ur in of ea?’r'%%&g? ﬂrﬁgﬂ&’ :
particul ar | BPESeysefaH) mg mwp@raum @Epf-bl,lw ipaztigubavdyiety of
%i_pplkl ?atlon%eﬂli;ﬂ%e%li{r{ | i@@éﬁlrﬁ?@ﬁ @d;lpﬁsafwf@dm;] -&ﬁﬁ%ﬁe
acki fyi ng agents .suit.a oye er e mat eri al s
bl ended wi t R%%%ﬁt%ﬂﬁF§§E Eﬁéh WEEEﬁrwﬁ?%ﬁrﬂé%E?¢B%Hs are
capabl e ®f iamdartthendikes eased tack| ness or cI i ng to at 1 east 10 one

surface of a filmprepared therefrom By the term"increased cling"” it is
meant that at |east one mmjor, surface of a filmprepared froma polyneric

“blend conprising the (RAGK¥SHIRG AgMNtHsuktahby peplyed gheretning than
ei ther naj Olaremateridfls whidh Pried o5l didea heiem tKentisst argymeric

bl'end except eQ:% d1 %o&%earcsk'afg Il'xeq.r:e:l.nafter: described, .are capable

of imparting increased tackiness or cling to at least

10 one surface of a film prépared therefrom. By the term
"increased cling" it is meant that at least one major
surface of a film prepared from a polymeric blend
comprising the tackifying agent has a measurably higher
cling than eifher major surface of a film prépa:ed from

15 an identical polymeric blend except having no tackifying
agent therein. Preferably, the tackifying agent is
capable of increa51ng the cllng of at least one surface
‘of the fllm by at least about 10 percent, more preferably
about 25 percent. For the purposes of this invention,

20 cling is measured by the method set forth in Note 5 of

! Table I. |

Reﬁresentative materials useful as tackifying
agents herein include hydrocarbon resins such as terpene
resins, hydrogenated resins and resin esters, atactic

25 polypropylenes and polybutenes. Of particular
interest in the practice of the present invention are
atactic polypropylene and the polybuténes, particularly
polymers of isobutylene. The isobutylene polymers
preferably employed have a relatively low molecular

30 weight, i.e., a number average molecular weight less

~ than about 2000, more preferably from 600 to 1500,
vherein molecular weight is determined by gel per-
meation chromatography. Alternatively, the preferred



‘agent therein. Preferably, the tackifying agent is capable of increfsj
the~cling of at |east one surface of the filmby at |east about 10 pﬁ
nore preferably about 25 percent. For the purposes of this inventiloh,
cling is measured:by the nethod set forthgin Note 5 of Table-I.
Representative materials useful as tacki fying agents herein include
hydr ocarbon resins such as terpene resins, hydrogenated resins and resin .
esters, atactic 25 pol ypropyl enes and polybutenes Of particular interest
i N the practicatactiacpplyreopylenasthaie & qunhent mqgr@ggﬁomé;er:@%rand t he

pol ybut enes, paéi gkt 8£ 1 dp PEb YAESEL qoo@otmszsé %fe%l'ys@i‘éhy'z@@@ pol ymer s

preferably enp ave, a elat vel nol . ec 30 wei
nunber aver age*fo ?gggtar %E%Bl]t V&‘fo % %gré'lserably from

600 to 1500, mpelyzsohmtpbeﬁarhmmnta|rmm:eraveranaynogﬁdcuﬁ.ar meat i on

chromat ogr gphy,.qe ﬁﬁrfﬁé 6meferred -6- ‘atactic pol ypropyl enes .
have a nunber av age ecu ar wer ght of up to about 5000, nore preferably
f rom 2000 to 4000. Nbst preferably, the tackifying agent is

pol yi sobutyl ene havi ng armnﬂffsavawg@edmi&%l%&:wn@ltoyferdom 800 to

1200. The flrst and S%if EO ngégegggt Xnventlon

‘are preferably polymers {homo and/or copolymers) derived

from ethylenically unsaturated monomers which polymers
10 exhibit sufficiently different crystallinity properties,
e.g., degree of crystallinity, rate of crystallization
and size of the resulting crystals, such that when
blended with the tackifying agent in an effective
amount, i.e., an amount sufficient to impart increased
15 cling to at least one surface of the film, a film
having preferential one-sided cling can be prepared.
By "preferential one-sided Cling"'it is meant that the
cling exhibited by one major surface of the film to
itself is measurably higher than the dling exhibited by
20 the other major surface of the film to itself. Ooften,
in a film prepared using conventional techniques, the
lower molecular weight-tackiinng agents, e.g., low
molecular weight polyisobutylenes, show essentially no
preferential one-sided cling when blended with either
25 the first or second-polymer“alone. Using such tackifying
agent, preferential one-sided cling is exhibited when
the polymers have sufficiently different crystallinity
pro@erties such that the cling of one major surface to
itself is at least about 25, more preferably at least
30 about 40, percent higher than the cling exhibited by
the opposite-surface. Alternatively, the polymers
capable of imparting cling even though possessing
relatively higher molecular weights, e.g., atactic



filmof the present invention are preferably polyners (hono and/ or
COpg ers) derived fromethylenically unsaturated nononers which pol yners
' Mibit sufficiently different crystallinity properties, e.g., degree
stallinity, rate of crystallizatizen and size of the resulting :
‘crystal s, such that when bl ended with the tackifying agent in an effective
anopunt, i.e., an anount sufficient to |npart I ncreased 15 cling to at

| east one sy bflg‘fs‘i'o%fyltéﬂ’e fid#Berf i C}Jne il CJIFH&{ eéﬁ{tﬁé alg ope. fjf‘ﬁed cli ng;*

can be prepare referenti al S nea at the
cling exhi b€@ @&r&fy AR Yo ong (Fther Fokymeniq rﬁqmpqnmfuseneasuram y

hi gher thanetithed ithe eilyst toad ducoHd polsmEEl NEY Gudniidages of the film

to itself ilm pared usin conventJona t echni ques, the
| ower nol ectg %I\;\%.I ﬁta%t% ‘#}Hﬁ p& °S§ Rt HHt %ﬁ%&l&el ght
pol yi sotfut yﬂéﬁéeremowza@mmmmgy mrwfweemttmlfurﬁasr dimcréase when

bl ended wi t h@i a&qrfe%@néé;eﬂéﬁw%exprufee %&%&ﬁﬁlﬁéﬁ 54 dﬂﬁe such

t acki fyi ng agent erenti one-si ded |ng 'S ex he

pol ymers haftéd 95f§%5€§ﬂﬁ qﬁﬁ eﬁk‘%Tystalllnlty properties such that the

cling of one major surface toitself is at |east about 25 nor e preferably

at | east 30 about 40 e the cI blted

opposite surface. A terh%atﬁl'v eférﬁ%é p%'ry QQ?%E%?I ng

even thoughn&§9§§§§ﬂhGQWﬂmaanRHQb&nqgﬁaredﬂnxnﬁerentnginei1mggw;lhtact|c
10 vwvary dependlng on the comp051t10n of each polymer, the

relatlve proportlons of each polymer in the comp051tlon
.and the relatzve crystallznlty properties thereof. The
degree of crystallinity is an indication of the crystal-
linity properties of the polymers and, preferably, one
15 'polyﬁer will have'a'degree'of crystallinity from 20 to
40 and the other polymer will have a degree of crjstal-
'llnlty from 35 to 80, with the second polymer having a
degree of" crystalllnlty at least about 5 percent higher -
than the.flrst_polymer.. For the purposes of this
20 ' invention, the degree of crystallinity is measured
using convent1ona1 technlques such as the comblnatlon
of a thermal analyzer with a differential scanning
calorimeter such as described in ASTM Test Method -
D-3417-75 or nuclear magnetic response techniques. In
25 general, the difference in the degree of crystallinity
between the first and second polymer_required to achieve
the desired preferential cling decreases as the degree
. of crystallinity of the polymers decreases. Specifically,
a polymeric blend eontaining one polymer with the degree -
30 of crystallinity of about 40 percent can often be
prepared as a film having the desired preferent1a1
cling when the second polymer exhibits a crystalllnlty
as high as 35 to 36 percent. Alternatively, when one




-7- potypropyl eéne, often inpart one-sided cling to a filmconprising o
one..ot her polyneric conponent (i.e., either the first or second polyne
I'nisueh cases, the first and second pol yners possess significantly 5

di fferent crystalllnlty properties to fguther increase the differences
between the cling exhibited by the two major surfaces of the film The
differences in the crystallinity properties necessary to inpart the desired
preferential cling will 10 vary depending on the conposition of each

pol yner, the rpéhymer exioieits QeﬂSdeljrwGif Ryysallinite ofoapositt Bon and

[ 5Tan' 1 noi cat RAEEE tnaty SR d g 2@2; b QRS er I
preferably, on@egﬁeep@fy¢E¥SWi111nN$&3Qf(iﬁ?ﬁe @bputa70i pergentom 20 to
40 and the ot hgs P&l Y. @ﬂ'&f h@ﬁ‘lqiéi@rﬁqnpfhac‘,rﬁﬁt %he Llaplety from 35 to

80, with the second havi ng degree of crystal |Inlté at | east about
5 percent |gh%?egﬁﬁﬂth%lf?ig%gpol§ﬂngeneF%thﬁ%epBFﬁe§é§e f £ikms ofp this

i nvention, theydegefsh AL1T uatAN anfmtlpomq@edfeﬁbmg & honsilieaa lof
e NIRRT e T p—,
D-3417-75 or ryugﬂeepfemebm acaasqmpoassexywm.mws. fiam 26 togdgreatent laad
difference in éhe degr‘p%EYI%‘r (i{af{esr‘te%ﬁif'atgopolyner of ethylene with an ¥-olefin
10 having 3 or more carbon atoms) having a degree of crystallinity from
35 to 70, more preferably f£rom 40 to 50 percent.

Representative of the ethylenically unsaturated
monomers useful in the preparation of the
first and/or second polymer are the
15 olefinic monomers, i.e., polymerizable ethylenically
urisaturated aliphatic hydrocarbons of one or more
. double bonds represented by the formula Hzc = CHR where
"R is an alkyl or alkenyl group such as ethylene, propylene,
l-butene, l-pentene, 4-methyl-1—pentene, l-hexene,
20 l-octene, l-decene or 1-dode¢ene, including
copolymers of one or more such olefinic monomers.
Other ethylenically unsaturated monomers such as mono-
vinylidene aromatics, e. 9. styrene; halo-substituted
olefinics, e.g., vinyl halide such as v1nyl chloride
25 and vinylidene halide such as vinylidene chloride; ester
of a,B-ethylenically unsaturated carboxylic acids,
" e.g., alkyl acrylates; end'vinYI_esters of carboxylic
acids, e.g., vinyl acetate can also be employed.
Although homopolymers of such ethylenically unsaturated
30 monomers can often be employed,_more advantageously
such other monomers are copolymerized with an olefin, . -
preferably ethylene. In general, such polymer advan-
tageeusly comprises a large proportion of polymerized'



vmegn the first and second pol ymer reqU|red to achi eve the desired

bntial cling decreases as the degree of crystallinity of the polyners
es. Specifically, a polyneric blend containing one polymer with the -
S 30 of crystallinity of about #4B-percent can often be prepared as a
‘filmhbaving the desired preferential cling when the second pol yner exhibits
a crystallinity as high as 35 to 36 percent. Alternatively, when one

pol yner exhgbefsni éegt?etﬁE %bxghalrl L:meh%saaeutle&%ﬂow gg,he ot her =

pol ymer wil |

te t gree.o stalli I'ess t han
about 70 pé?f%%?rgﬁfgeagagﬁﬂﬁg 8#°P§r§§ngmﬁlﬁlp ﬁ&ﬁﬁu?é%é%%ane 5
preferenti agporymegized géeémalanﬂh&epsethanedbbmhnROQfpﬁafenammmtlon\MII

contain a f r eher A1 havi ng a
degree of c}éé Fﬁlﬂ??%og? ?B ﬁgg& gegggggfcent n% pre g%% Iy a degree
of crysﬁall?%h@? PPBANRY, 230 pelecPerseats beddedbes edron (fheeferably a
copol yner OﬁoeaDYinémésV\bEhméﬁoh&frr lemia@.og@aV Rg p%egrarfmf R ydedrs)
havi ng a degree of c ys# %h y f.ra to 70 dHD ggﬁ%g%irably from40 to
50 percent . “RePTRSEATat P g &f F@ﬁlé&FPP R Lfononers usef ul
in the prepéeaived ftomhonei pst mared/ ol efdnomdnpmepssr parefeddablys ol efinic
nonomers, ig 18QLyneri zabl e ethylenically unsaturated aliphatic

hydrocarbons d¥ one or nore double bonds represented by the fornmula [err]
CER where :

10 The polymer exhibiting the lower degree of
erystallinity, i.e., the first polymer is preferably a
homopolymer of ethylene or a copolymer of ethylene with
minor amounts of v1ny1acetate, styrene and/or an alkyl-
acrylate, more preferably a homopolymer of ethylene.

15 In general, polymers of the de51red relatlvely low
crystallinity are prepared using conventlonal techniques
well known in the art for preparlng a low den51ty
polyethylene, i.e., denslty from 0. 91 to 0.94 grams per

' cubic centimeter (g/cc) at 20°C. TIllustrations of such

20 techniques are described in U.S. Patent Nos. 3,756,996
and 3,628,918. Conventionally, such techniques.involve
polymerizing the monomers in a reactor, which advan-
tageously has previously'been purged with nitrogen or
similarly inert gas, in the presence of a catalytically

25 effective amount of a free radical polymerization
catalyst, e.g., a peroxide such as dl-tert-butylperoxlde
or tert-butylperacetate. Typlcally, the polymerization
is conducted at relatively high_pressures (e.g., from
100 to 3000 atmospheres) and temperatures (from 50°C to

30 350°C). In general, pressures from 1000 to 2000 atmos-
pheres and temperatures from 100°C to 300°C are advan-

| tageously_employed. Catalytic effective amounts of the
initiator vary depending on the type of initiator




"R’Ls an al kyl or al kenyl group such as ethylene, propylene, 1-butene
1-pentene, 4-nethyl-1-pentene, 1-hexene, 20 1l-octene, 1-decene or
Jrdodecene, including copolynmers of one or nore such ol efinic nonomers
Gt.her ethylenical I'y unsaturated nononergqguch as nono- vinylidene
aromatics, e.g., styrene; halo-substituted olefinics, e.g., vinyl halide
such as vinyl chloride 25 "and vinylidene halide such as vinylidene
chloride; ester of a,B-ethylenically unsaturated carboxylic acids, e.g.,
al’kyl acryl at @aplayed and thet monogersabeing polavierizes put \wypicaddat at e
can al so be emangéedronl 0NAUER ROWRRYHEHetcdnts Walked [0 AL Adight

unsaturated 30 _ nononers can often b€ enplgoyed, .nore advant ageous such
ot her nonomer ££a PENOREES, ABtrodcHd Ante (ﬁéf Pelypenizakiop &W I'n
general , suchImoladdditiady 2o thegdres radinal atal ysAr,genaldp@ncuntoof

ol ymeri ze < fin .£.0. h I ' bout 80,
Bre%l'erabl ?jat °ﬂ§§ﬁ§g‘du?‘§8f nf’glogn ie%%eﬁ‘t%(’)f‘"&t%l@pgﬁ%}nt?r iazegg%g}egfi n and
| ess than abo@ilidonppardsabby Wedghthaefafhe mrmomes axscganaradly he
pol yneri zed 5 adiagtageodlly intrdduiled ANt e RAUICESALIYR the total
nol es of nononer egploy&g I n Rre anlnq##pec%ﬁé nmers. Jn .geperal, both the
first and secBRFHEFyneltle,Pe §@%F355 Fm & e e s,
preferably in the presence of a solvent such as benzene, water, a

10 saturated hydrocarbon such as methane or the like.

Although a batch-type process can be employed'
in the preparation of the polymer, a continuous process
emploYing an autoclave or tubular type reactor or
combination of an autoclave and tubular reactor is

15 advantageously employed. In such continuous process,
the reactor is typically purged with nitrogen or other
gas similarly inert to the polymerization reaction and
subsequently with ethylene. _Sufficient'amounts'6f.the
monomer, polymerization catalyst (including oxygen, if

20 desired) and the solvent, if employed, to yield the -
desired pressure when heated to the polYﬁerization
temperatureé, are thereafter added to the reactor.
During the polymerizatiocon, additional ethylene can be
added to maintain the pressure at the desired level.

25 Further amounts of initiatqr and/or solvent, can also
‘be added during the reaction. On completion of the
reaction, free solvent énd unreacted monomers are
removed by stripping or some other suitable process to
yield the desired polymer. The resulting polymer

30. generally has a degree of crystallinity from 20 to 35,
more typically from 20 to 30 .percent.



_ethyl ene. 10 The pol ymer exhibiting the | ower degree of

1e or a copol yner of ethylene with m nor amounts of vinyl acetate,

v ost

‘Cr IEllinity, i.e., the first polyner is preferably a honopol yner of
et n

ne and/or an al kyl- acrylate, mene-preferably a honopol ymer of

-ethylene. 15 In general, polynmers of the desired relatively |ow
crystallinity are prepared usi ng conventional techniques well known in t he -

art for preparing a | Shedpeiymer pavisghghendighes degnes tof from 0.91 to™
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vary degend,opghyhei2%ae ethyl¥ded ¥ from 15 to 1, preferably

15

from 7 to 3, mole percent of the other polymerized .
a-olefin employed in preparing the polymer. It is particularly
preferred that the first polymer has a degree of crystallinity from
20 o 30 percent, the second polymer is a copolymer of ethylene with
1-butene or 1-octene and has a degree of'crystallinity from 40 to 50
percent and tha tackifying agent is a polymer of 1sobutylemelunnng a
nunber average molecular weight from 800 to 1200.

Such polymers are preferably prepared havzng

 the deslred hlgher degree of crystalllnlty using .

20

conventional techniques well known in the art for.

preparing said copolymers, whlch copolymers have been
conventionally been referred to heretofore as "linear
low density polyethylene“ (1.e., have a density from

10.91 to 0.94 g/cc).U.S. Patent Nos. 2,825,721; 2,993,876;

25

30

35

3,250,825 and 4,204,050; and European Patent Application
No. 0004966 are illustrative of techniques for preparing
the "linear low density polyethylenes“. Such techniques
involve polymerizing a mixture comprising the desired
types and amounts of monomers in the presence of a
catalytically effective amount of an organometalllc
catalyst (e g.; trlethylalumlnum plus titanium tetra-
chloride, a halide of the Group IV metals such as _
titanium tetrachlorlde, or a chromium oxide catalyst
‘containing hexavalent chromium with silica or alumina).
Itcauﬂgtﬂ&ﬂly'eﬂ&ﬂthmﬁammntcﬁ such catalysts

varies upon the polymerization conditions employed but
generally ranges from 0.01 to 10 weight percent based
on the weight of the ethylene being polymerized.



-1 0- enpl oyed and the nononers being polynmerized but typically range

0.4 to 2 weight percent based on the weight of nononers introduced i €
pelymeri zation reactor. In addition to the free radical catal yst, sm '
mounts 5 of oxygen, e.g., from1l to 100 weight parts per one mllion
parts, by weight, of the nononer are generdRry advant ageously introduced
into the polynerization mxture. The polynerization can be conducted neat
oriin the presence of a solvent such as benzene, water; a 10 saturated
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Further amounigignitlisucl s aalkaad kil 9P OF el | ng t he
u

reaction.. On conpletion of the reaction, ree o vent an nr eact ed
mononer s ¥} ¢ atoms, e.g., propane, or an al1cyc ic hydrocarbon,

e.g., cyclohexane. The polymer is generally prepared
in a continuous manner using either a mobile .catalyst
bed or fixed catalyst bed. Following the completion of
the polymerization reaction, the reaction diluent and

15 any unreacted monomers or volatile oligomers are removed
from the polymeric product by conventional techniques,
e.g., stripping. The resulting polymer generally
exhibits -a degree of crystallznlty from 35 to 70, more
typically 40 to 50 percent. '

20 Less preferably, the second polymer is a
homopolymer of ethylene.'.Hbmopoiymers'of ethylene
having the ‘desired degree of crystallinity are prepared

using conventional techniques well known in the art for’
preparation of a high density polyethylene (i.e.,

25 polyethylene having a density of at least 0.94 g/cc at
20°C with a density more advantageously being from 0.96
to 0.99 g/cc). In general, such techniques are similar
to those employed in the preparation of a “linear low

~ density ethylene polymer" and result in a polyethylene

30 having a degree of crystallinity of at least about 70,

more p:eferably at least about 80, percent. - - -



renoved by stripping or sone other. suitable process to yield the desired
fole (“-r. The resulting polynmer 30 generally has a degree of N
crﬂ§0¢llinity from20 to 35, nore typically from.20 to 30 percent. The -

pokyrer having the higher degree of crygiallinity, i.e., the second

- polyneris al so advan- tageously derived from ethylene and can be either a

hormopol ymer or copol yrier of ethyl ene. Most, preferahly, 5 t he, second <
polyner is also a copoT?ﬁeFe%?téY%y?€929¥ﬁ%$$§nﬂg(#Leaﬁ%¥§¥(ﬂqgﬂ ns havi ng'
three or norgeeshiopodimeds, pandi tatki fying cayaitymostof ethylene with '
1-but ene or &a%b}ﬁh‘éggeoﬁgg%? GRyeldY in! e QY BRe \deend@einy iore from 85

y Trom 0 !

to 99, prefera 97, “nol e percent 10 of polynerized ethyl ene

and from 15 aovarigtefefabagtersnincleding nghe GRERASHtIAN 378 ot her
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copol ymers h%%%mpigntoflo weight percent of the second polymer, and
from 2 to 10 weight percént of the tackifying agent, '
said weight percent being based on the total weight of
the first and second polymers and tackifying agent.

15 Using the preferred ethyleﬁe_polymers and atactic
polypropyiene or polyisobutylene tackifying agent,
films of excellent properties are advantageously pre-
paréd from a polymeric composition comprising from 55

' to-go_wéigh: perdent of the low density ethylene polymer,

20 from 40 to 5 weight péréenf of the linear low density '
ethylene polymer and from 2 to 10 weight percent of the
atactic polypropylene and/or polyisobutylene. Compositions
which are particularly useful in the preparation of films
comprise from 65 to 85, more preferably from 65 - to 80

25 weight per cent of the ffist polymer, which is preferably
a low density (e.g., 0.91 to 0.94 g/cc at 20°C) homo-
polymer of ethylehe; from 35 to 20 weight percent of the
second polymer, which is preférably a linear low density
polyethylene of a copolymer of ethylene and an &-olefin

30 of 3 or more carbon atoms, and from 2 to 10, more
preferably from 3 to 8, weight percent of the tackifying
agent, which is preferably a polyisobutylene, particularly
a polyisobutylene having a number average molecular weigHE”
from 800 to 1200.



bonventionallyrbeen referred to heretofore as "linear |ow density
pofFyet hyl ene"” (i.e., have a density fromO0.91 to 0.94 g/cc) U S. Paten
. 2,825,721, 2 993 876; 25 3,250,825 and 4, 204, 050; and European Patent
%ppllcatlon No. 0004966 are illustrative of techniques for preparing the
"linear |ow density polyethylenes". Such-tidehni ques involve polyner|2|ng a
" m xture conprising the desired types and anmounts of nononers in the
presence of a 30 catalytically effective amount of an organonetallic

catalyst (e.g., triethyicpeionsamyp J@tﬁéi%&&ﬂi%é%uﬂb'ﬁlﬁ@n@xf@énﬂ§ of
the Goup IV Té:l PﬁgCh tlt Wtetrachlo E pr_a chromu OXIde
cat al yst cont al arer YRF ¢ 1 % 1 %%gb‘?ga?%?ﬁ%%)
catalytically mﬁ&mctmr%nmmmtswtd ctheal Iy:sks can ke employéd :.n _

pol ymeri zati oru?) q,pueh .ﬁ&x}x éﬁom $n01 to 10

wei ght percent asec}ion f] |g t of tﬂe et ene nmerized.

-12- Pref ePr eIRREA s (SUG F’a‘f?%na ‘t’?ﬂelllﬁﬁg‘ﬁg %\M%ny ty-
polyethyleneeznﬂchﬁiﬁrénnblxslh&ﬁeFhﬁrﬁmosbezltheapunpo§e506f8iﬁls
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peratures f romQM§IMrﬂ§n®f%‘tﬂm§/ duxing ebl?-ndmge@f ]tlrﬁergoaymg zation
I's conventi onaldpp it IeF during the extrusion process.

10 ' | The first and second polymers and tackifying
~ agent are blended at the desired proportions to form an
essentially uniform blend of the polymers and tackifying
agent. In general, any of a variety of known blending
techniques can be employed.' For example, the polymers
15 and tackifying agent can be blended at a temperature
above the softening pbint of the first and second
polymers on a roll mill, internal (Banbury) mixer or
' similar mixing device until a mixture having the desired
homogeneity is obtained. Temperaturés in the range
20 from 125° to 200°C are generally preferred for such
blending. -Alternatively,_the two polymers and tackifying
agent can be dissolved in a common solvent and the
resulting blend recovering by precipitation or the
like, or the two polymers can be dry blended and subse-
25 quently extruded by melting the dry blend.

The resulting blend ‘can be prepared in the
form of a £ilm using any of a variety of film-forming
techinques. In general, the blend is extruded as a
film at temperatures sufficient to maintain the blend
30 as a liquid (i.e., melt of the blend), preferably at - ---...
‘temperatures from 190° to 260°C, and su;bsequently cool:l.ng
the extruded film at condzt:.ons sufficient to prepare a



4n the absence of water and oxygen and in a reaction diluent such*as an

ane having from3 to 12 carbon 10 atons,
fcar hon, e.g., cyclohexane. The pol ymer

e.g., propane, or an alicyclic
i's generally prepared in a

| nuous manner using either a nobi{s-catal yst bed or fixed catal yst bed.
"Foll ow ng the conpletion of the polynerization reaction, the reaction

diluent and 15 any unreacted nononers or volatile ollgoners are renoved -
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70, nore typedsl pf Abe blend@ageie extruded through essiim efprefetzablne

second pol ysersn% aleomleaﬁrdﬁle% hpsl @ne.
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M beneral SB;8aT1ad BT %00 2RSS e S ‘q%a"? iy and 9/ c¢)-
prepar at i ontbe blOMMeéﬁuhU&Bmeﬁ@m W@Sﬂq\@@hblwe By sukisectinga
pol yethyl eng 3@rfaed oF %néeea% o G WXirdddrd £ Ya i ¥ et about 70,

mor e preferabg{ag&e'%iﬁiw (éﬁ ls 'a égg¥ggeously gt low temperatures,

10 e.g., from 20° to 30°C.

In the preparation of

films having preferential

~ one-sided cling, the rate at which each surface is’

cooled has been found to significantly affect the
difference in cling exhibited between the opposite

1S surfaces of the film. Specifically, as a first surface
of the film is cooled at a progre551vely h1gher rate
than a second surface, the second surface exhibits a
progress1vely higher cling than the first surface._
Therefore, to maXimize the difference in cling exhibited

20 by the two major surfaces, in the preparation of a f11m

' ‘employing the “bubble" processing technlques, the
exterior surface of the bubble or tubular film is
generally advantageously cooled u51ng relatively high

. flow rates of air while the interior surfaces of the

25 Dbubble or tubular film are elther not cooled or cooled
using lower flow rates of air and/or higher temperature
air. The different rates at which the opposite surfaces
of the film are.most advantageously cooled to achieve
the desired preferential one-sided cling'vary depending

30 on numerous factors including the extrusion and subsequent
coollng technlques employed,- the_composition of the
blend and the thickness of the. resultlng film are easily

determined by exper1mentat1on.

In the preparation of



The relative proportions of the first and. second pol yners,. and tack| %)
agént nost advantageously enployed in the filmare dependent on a var
of~factors including the conposition and 5 properties, e.g., degree of
rystallinity of each polyner, the tackifying agent enployed and the
desired properties of the polyneric conp@sition and the filns prepared
therefrom (e.g., desired preferential one-sided cling). The desired
cogposition is prepared 10 wusing from45 to 90 weight percent of the first

polymer, fromad4Zile ¥oneittle! pefesitedopolitherdeo hd epdsy ingnd from 2 to
10 wei ght per&gn ?L"the t ackl.f i%% ent  sal d .aei ght ,percent bei ng based
on the total f%ﬁ’ of PERESFSH & (gblr?&'p& Pfr}é"ﬂ?cl{ﬂ yi hg agent.
15 Usi ng t he direcs:,r extermale cooidngros thed iatastior seirfacep\dfether

pol yi sobut v eRapeaciof 1btd a0 ns! HaPirf tHE Adsitled PRiTreRtU1°

advant ageously pre- pare roma polyneri'c conposition_ conprising from 55

to 90 wei ght PERrEAdesr cling. ke Qutside S0 &Qf e B¥e ot om 40 to 5
wei ght per cenbubbliehe ilsi genkerladlyd adviantaidoislye daalwieatantgtfesom 2 to 10

wei ght percen . atacti | ¥RC | en nd/ or pQhLyi S0 e,
Conposi tions \%ﬁ%&h%ﬁg p ti%&%%r I)ig‘nu%%'feﬁ'lgat?f %‘j"nee ‘gr g%%%r i’te%‘)qo i s
conprise fromtd® extzmdexpes phich sbey filomisd tialdy kecomes ghdlkyer cent
of the first peivEPin Wpehrahde,eiar Flon 4 VAL tEtinletets (&m)l t0 0.94
g/cc at [err]). hono- po r of _ethyl emiig,from 35, to 20 wei ght aplercen-t of
the secor po Pr\ﬁlﬂeé:ﬁgig'p?"@flbwea@ip? ng, &g FFstenSHEen
_ cooling to the inner surface of the tube, the outer

surface of the tube is cooled by flowing air thereover

at rates sufficient to achieve a frost line height from

2 to 15, most preferably from 5 to 10 cm.

15 The thicknesses: of the films are generally
determined by the end use application of the resulting
film." In general,_filmsthéving-preferential one-sided
cling are advantdgeously prepared at thicknesses from

_ 10 to 200 microns, preferably from 20 to S0 microns.

20 Films having a greater thickness can also be produced

" when end use application_dictates.'

- The following examples are set forth to
illustrate the present invention and should not be
construed to limit its scope. In the examples, all

25 parts and peréentages are by 'weiéht unless otherwise
indicated. ' -

-Example 1
'~ Polymeric compositions _are'prepared by dry

blending the various amounts, specified in Table-I, -of - ...
30 a homopolymer of ethylene having a degree of crystal-

linity of about 30 percent, a density of 0.92 g/cc at

20°C and a melt index of about 1.0 and a copolymer of



car, tons, and from2 to 10, nore preferably from3 to 8, weight percent
¢~ of tacki fying agent, which is preferably a polyisobutyl ene, .
- particularly a polyisobutyl ene having_g number average nol ecul ar wei ght
“from 800 to 1200. -14- Optionally, ther addi tives such, as ant|OX|dants

e. g., phenyl - B-napht hyl am ne, antifoggi ng agents, dyes, plast|C|zers

i t t | ik be . I d i f .th fﬂ
P venti on- 58 nilfcpaRledt A pRiFRenzen; eBRy! Fhe, Al g Aot e art
and ref er enpercentitnd€ poilymerficedt ﬂeopunepesesao.ﬁ umhmmmmnﬁuch _
addi tives Cé‘”dégréQCBEPEE E%Qligniféﬁ B UEBLIC 58 g%‘}c%&{é' f&lé’d-lﬁ%)' endi ng

of the remalnin S. or t he extr usi I OCESS.

The first a8 ge@%ﬁdg{ﬂﬁFy#ﬁr Qoaﬁdafléclﬂ pelty inges of absuthdediat the
bt sl e e
?gchnlquesyiaﬁOgg ﬂBP%?%gg wé F?%@F @ﬁ§ %Ewklfslng
agent can beebgbtdef abOattéapeKSampdeabNbs tﬂe3§oftéMnupqqusesﬁ t he
AR i L i A Y
lending 3 5 parts of an 1dent1cal polyisobutylene
10 wzth 96.5 parts of a homopolymer of ethylene identical
' to that employed in preparing Sample Nos. 1-3. 1In
“addition, a compOSItlon (Sample No. C-2) is prepared by
blending 3.5 parts of the polylsobutylene with 96.5
parts of a copolymer of ethylene and l-butene identical

15 to that employed in preparing Samples 1-3.

,ﬂou§§§§%lene of a copolynmer of ethylene and an [err] 30 of 3 or“noreé

' Each of the result1ng composztlons is prepared
as a film having a thlckness of 40 micron by extrudlng
a melt of the dry blend ‘maintained at a temperature of’
about 215°C using a convent;onal film extruder and
20 blown film or "bubble" proce551ng technlques. 'Cooling
of each of the result;ng tubular films is conducted by
- blowing ambient temperature air across the external
film surface only at a rate sufficient to achieve a
frost line height of about 5 cm.

25 Each of the resultlng films is tested for
tensile strength and tensile energy, tear initiation
and propagation strength and energy in both the machine
and cross direction. In addition, both sides of the
resulting film are tested for cling strength and energy.
30 The results of this testing are set forth in Table I. . -



homggeneity is obtained. Tenperatures in the range 20 from/[err] are :
generally preferred for such blending. Alternatively, the two polyners r%‘
tagKi fyi ng agent can be dissolved in a commpn sol vent and the resulting

bl end recovering by precipitation or the |ljke, or the two polyners can be
dry-bl ended and subse- 25 quently extrude’d‘%'y ‘melting the dry blend. The
resulting blend can be prepared in the formof a filmusing any of a
variety of fil mformﬁg echinques. In general, the blend is extruded as a
filmat tenperature fBficient to maintain the blend. 30 as a |iquid
(i.e., nmelt of the and ,?preferablﬁ at tenpefatures fr@n[err] agd
subsequently cool i &a @1‘5 etruded fi™mat condf™ions sufficient tosNprepare
a filmof prefefdfi®i @l one-sided cling. For exanple, a nelt of Yhe bl end
can be extruded tig a die, preferably a slit die and solidified (i.e.,
cooled) on a chill 3 Abternativeby, and noee preferagly, a nelg of 5
the blend is extruddm @l f&rm a tubuar film u&i ng so-cafl ed bl owngfi I m
"pbubbl e" extrusion td&H ques and the blown, tubular film subsequently

cool ed by subjecting a surface of the filmto a streamof air or other
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one-sided cling, the rate at which each surface is cool ed has’ been found to
SipegmiNicantly affect the difference in cling exhibited between the opposite
p faces of the film Specifically, as a first surface of the filmis .
ed”at a progressively higher ratq-than a second surface, the second

" surtace exhibits a progressively hi g]'hegr" cling than the first surface.
Therefore, to nmaximze the difference in cling exhibited 20 by the two

maj or surfaces, in the preparation of a filmenploying the "bubble" nd
processing techni ques, the exterior surface of the bubble or tubular film
I's general |y advant ageously cosl ed- using relatively high flow rates of -air
while the interior surfaces of'‘% h&@ 25 bubble or tubular filmare either
not cool ed or cool ed using | ow® ffow ratqs of air and/ or higher
tenperature air. The differentSrages tf wiy §htthg opposite surfaces of the

filmare nost advantaggously cgol e'd 1o ?Hmm eve q .desired preferenti al
one-sided cling vary pendbng”30a onaRUGET 84 Ackiors incl udi ng the
extrusi on and subseq[ﬁe’ﬁt CQ"Bll'Eg t@ck@rlﬂqﬁ% £81d d, the-conposition
. . [ SS ) sil
of . the bl end and the 4 fi ck f&h Emare easily determ ned
by experinentation. ¥h&the Qre reglogn'-b%g‘g’gwﬁ'a filmfromthe preferred
olyneric ends usi u e c 8 es, while a i ng no
I bl end 3"be o ra)eesﬂ_ﬂ' rmm whi | I
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dfrect,wextefnal'cooling to the interior surface of the tube, to obtain.
fil#s having the desired preferential 5 one-sided cling, the outside
syrface of the tube or bubble, is generally advantageously cool ed at

such: that the frost:line height, i.e., the height above the extruder % .
whiich the filminitially beconmes mlky ite in appearance, is from1l to 20
centineters (cm. 10 Mre preferably, i1e applying no direct, external

coolirng to the inner surface of the tube, the outer surface of the tube is
cooI/ed by flowi ng air thereover, at e;ﬁates sufficient to achieve a frost line -

height from2 to 15, nosttSHredidenged dphhe (R4 iy the foregoing e

t hi f:knesses- ](c)fTaHlfe,f lﬁlfsmﬂquml&i i ailllgnileﬁaﬁp&iﬁhf'. Pbdtle cinel rs?:caa- -l
application of g:he . - . i eferentia
one-sided cli ngélgfe e@%ﬁ%e%‘%ﬁ#&%%&ggﬁeﬁ h"l”&%ge@gée/sﬂ?’f%#n 10 to 200
m crons, prefercaystaklane ealynsyx minparts omiticantliyimere ¢lingcto
thickness cgn a0 i fHAWE RN BOERESE 2P| o €0ds ON Al €dAd£EivdTg,

foll ow ng exanpl.es gre set. forth tq illustrate the present i1nventiog and

shoul d not be CHRER rihey RE}TASARUSEAERS FREKY FY1E S9eRE 18 suploved [or(s

and per cent agewizite tthe \heigher wor dssvext hearys tsel 1 ixke god byine Fxalbophe, 1

Pol ynmeric conpgsd '%ﬁ: ﬁ%r ¢ i t ' a nts,

specified in Tgﬁgel_i-l_,- o?g- ) a %%ﬁg&?f%ﬂit%e%%n%%y% a ggﬂree of

‘crystal - addition, a film prepared from a blend comprising only

| 10 small amounts of the ethylene/l-octene polymer exhibits
properties which closely approximate the excellent

prope:ties of that copolymer.

Example 2 )
' In a manner to that of Example 1, films are

15 prepared from polymeric compositions (Samples Nos. 1-3) .
which comprise the various amounts as specified in
Table II of a homépbiymer of ethylene and an . _ .
ethylene/l-octene copolymer identical to those employed

_ in Example 1 and a polyisocbutylene tackifying agent.

20 For purposes of comparison, films are prepared from the
homopolymei of ethylene having no copolymer or tackifying
agent therein (Sample No. C-1) and from a blend of a
homopolymer of ethylene and a copolymer of ethylene and -
l-octene without the polyiscbutylene tackifying agent

25 (Sample No. C=2). The resulting films are tested for
tensile strength and energy, tear initiation and
propagation strengths and energies, in both the machine
and cross direction and cling. The results of this
testing are set forth in Table II.



Tinity of about 30 percent, a density of 0.92 g/cc at [err] and a-nelt
___| ndex of about 1.0 and a copol yner of -17- 95.5 nol e percent of
Zed et hyl ene and 4.5 nole percent of polymerized 1-octene, said

i "having a degree of crystalli-gitty of about 55 percent, a density
g2 g/cc at [err] and a melt index of about 2.0; 5 with 3.5 parts per

aver age nol ecu i ght of about 820 (Sanpl es Nos. 1-3). For purposes o,y
conparison, a b t,i on (SarrpI'e No. Clwis prepamed by bleeding 3.5
parts of an |de Hg I poI yi sobut'yl ene 10 ewnith 96. 5.-parts of & homopol yner
of ethylene i Sl to that enployed in preparing Sanple Nos. 1-3. In’
addition, a ¢@ S|t|on (Sanple No. C-2) is prepared by blending 3.5 parts
of the poI yi S0 ne with 96.5 parts of ja copolyngy of ethylene and
1-butene identiggl-ll5¢ to that enployed i prepari n& Sanpl es 33 Each of
the resulting c Bk itions is prepared as ®a filmha ng a t hi Ekness of 40
mcron by extru T™Mg. a nelt of the dry blend maintained at a tenperature of
about [err] usi ] conventi onal filmextruder and 20 blown filmor

"bubbl e" proce t echahi offf ng of «@awh of t Fesul ti tubul ar
films is condugg 5 y blrovmng anb%n@ terrpergtg]e ai rlgcuoss thergeﬁ er nal
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filmsurface onl'y at a rate sufficient to achieve a frost |line height o
abolit 5 cm 25 Each of the resulting filnms is tested for
teprsile strength and tensile energy, tear initiation and propagation
strength and energy in both the nmachine and cross direction. In additiNg
bot-h sides of the resulting filmare teste2R+¢or cling strength and energy.
30 The results of this testing are set forth in Table I. -18- [err] .
-1\9- [err]  -20- As evidenced by the data in the foregoing Table, the -
pol yneric blend conprising both the rela- tively highly crystalline polyner
with the lower crystalline polynmer inparts significantly nore cling to 5
one surface of the filmthan the other, Al ternatively, -when the
pol yi sobutyl ene tackifying agent is enfl oyed
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~wth the higher or lower crystalline polynmer alone, both surfaces exhibit .

‘Wesse ally the same cling. In addition, a filmprepared froma bl-end

. conp ing only 10 small anounts of the ethyl ene/1-octene polymer exhibits-
properties which closely approxi mate_bhe excellent properties of that

. copolynen Exanple 2 In a manner to that of Exanple 1, filns are 15
prepared. fron1po|yner|c conpositions (Sanples Nos. 1- 3) mhlch conprise the.

vari ous amounts as s I t hyl o
an ethylene/l-octenqu% %ﬁ§§%¢geé- #IC&% ?gtghgggggg ¥ FﬁsExg erg ?nand
a pol yi sobahlene f:lahk$fgrﬂgaagdnf-rOIBOthFoPobmﬁﬁéésC@Flpeéﬁﬁépps8 films
are prepar gghd roem: eefhswﬁbeaeraaatmeem Qanoaw%eor

tacki fyi ng agent there] Sa b h

of ethylené® m§¥§tﬂi&ﬁ§%é¥'o EPH?igﬂsraﬁ tgggﬁﬁ ﬁF?hg gomopol ymer
pol yi soput \hanind a& ktéyativelgnhigher( 8agpke Hif. cﬁysﬁallihetaesmmiing filns
are test eda%]g[o‘s eﬂgié&lf&eggﬁ_ﬁhe go%gg%ggutggghel bELs glso%nzénd pr opagati on

strengt hs enerqgres, I ne |rect|on and clin
The resul t ssutface shaeingngubstansialdyt H19He¥aEI]-énHI nRe . [err] ¥

opposite surface. In addition, the combination of the
low molecular weight polyisobutylene cling additive

10 with the ethylene polymers does not adversely affect
the physical properties of films prepared therefrom.
In fact, the resistance to tear, as evidenced by tear
propagation energy in the cross-direction is unexpectedly
increased upon the addition of the polyisobutylene to

1S the ethylene polymers.

Example 3.
A polymer comp051tlon 1dent1ca1 to Sample

No. 1 of Example 2 is prepared. A film prepared by the
blown tube technigques émployed in Example 1 and having

20 a stream of air passed over the external surface of the
tube at a cooling rate such that the frost line height
of the tubular film is 5 cm imparts to the resulting
film an inside/inside cling of 825 g. and an'outside/-
outside cling of 305 g. When the rate of cooling the

25 extruded film is decreased to a level such that the
frost line height is 20 cm, the resulting film has an
inside/inside cling of 815 gq. and an outside/outside
cling of 410 g. When the cooling rate is'yet'further
reduced to give a first line height of 40 cm to the

30 extruded film, the inside/inside cling is 540 g. and

' the outside/outside cling is 480 g. As evident by

such testing, as the cooling rate decreases, the
differences between the cling on the surfaces of the



-22- [err] © -23- As evidenced by the data in the foregoing Table, ff 125
prepared fromthe polynmeric conposition of the ethyl ene honopol yner havng,
a relatively | ow degree of crystallinity, a copolyner of ethylene and
1-octene 5 .having a relatively higher deg%gg of crystallinity and a | ow
nol ecul ar wei ght pol yi sobutyl ene possess o surface having substantially
hi:gher cling than the opposite surface. In addition, the conbination of the
| ow nol ecul ar wei ght pol yi sobutylene cling additive 10 with the ethyl ene
pol ynrerzI d(r)]es resuddingsEiimabhlisot debeeabysi caimpl aperdsebrofadd ljmg

prepared there S r e ced by tear
propagati on enfg?ﬁ'&nha t:ﬁgh ngﬁéﬁét Egﬁﬁ:&éig}éﬁg&?&gﬁ‘ e/Alﬁetpeased upon

t he addition O\Saﬂ‘ﬁ’éepgpﬁl sgbéﬁﬁl 3neftBxaspleh2 @Iﬂyt%ﬁf@ecboilyriﬁtes sameanpl e 3
A pol ymer compaanhieen i dentical to Sanple No. 1 of Exanple 2 is prepared. A
filmpr eparsed by the bl own tube techni ques enployed in Exanple 1 and having



20 ‘a stream of air passed over the external surface of the tube at a
: coéllate such that the frost Iine height of the tubular filmis 5 cm

i mpar jk o the resulting filman inside/inside cling of 825 g. and an
outsi &g/~ outside cling of 305 g. WaeB-the rate of the 25 extruded

"~filmis decreased to a |evel such that the ost lin IS 20 cm the
resulting filmhas an inside/inside cling of wg“ S|de/out3|dv
cling of 410 g. Wien the cooling rate is yet ed to give a
first line hergaMsef 40 cmto the 30 extruded*fl m the inside/inside
cling is 540 g. and the outside/outside.cling i's 480 g. As evi dent by such

testing, as the cooling rate decreases, the differences hetween the cling
on the surfaces of the =~ ' -24- resultlng filmal so decrease.” Sim: ar

results are obtai necﬁ_ Wwhen Mmi@ m%cgﬂﬁ:@si,@@@f&ﬁll 45 ot§agr@l e Nos.
2 and 3 of Exanple are tested in the sane manner. VB:
weight percent of a flrst polymer hav1ng a degree of
5 crystallinity from 20 to 35 percent which is a low
. densitylrnnnolwmu:om'lqwtkmslty<xxxﬂ4uem'of ethylene, from 10 to
45 weight percent of a second polymer which is a linear
low density polyethylene having a degree of crystallinity
from 35 to 7Q?percent and at 1eaet.5 percent_higher than
10 that of the first polymer, and frdm'z_to 10 weight per-
cent of a tackifying agent, the weight percentages being
based on the toﬁal weight of the first and second poly-
mers and the gaCkifying agent, ﬁherein the tackifying
agent is employed in an amount sufficient to impart an

15 increased cling to at least one surface of a film pre-

pared therefrdm, provided that when the first polymer
is a copolymer of ethylene with vinyl acetate then either

the second polymer is not a copolymer of ethylene with

l-butene, or tﬁe tackifying agent is (1) polyisobutylene
20 having a numbe:'average moleqular weight ffom 800 to

1500 or (2) ataetic polypropylene having a number.everage

molecular weight from 2000 to 4000.

2. A polymeric blend as claimed in claim 1 wherein

25 the blend comprises from 65 to 80 weight percent of



1. A polyneric blend conbrising from45 to 90 wei ght percent of a firs
pol yner having a degree of 5 crystallinity er cent whi gx

a | ow density honopol yner or | ow density copol i from:-1(
45 wei ght percent -of a second-pol yner Wﬂ&%h IS(‘M@&%‘\nﬂmﬂmy ty - .
pel yet hyl ene having a degree of crystallinity o /@ pe&rcent and at.
| east 5 percent higher than 10 that of the first polyner, and from2 to- 10
i'ght per- cent of a tackifying agent, the weight percentages being based
on the total ~wehghfissti pelymesty Lxamsdsofe Bol yeiagitspgmenme-ofacki fying
agent, wherein the tackifying agent is enployed in an anount sufficient to
i npart an 15. thAcFesoed PrilEgetoand &gt 3ofe SuMpigbtoPegceRitnPfre- pared
therefrom provided that when the first polymer is a copolynmer of ethylene
with vinyl acetBeetfrEAL¥inAeRIPRE-second pol ymer is not a copol ymer of
ethylene with 1-butene, -or the tackifying agent is (1) polyisobutylene 20
havi ng a nunber average nol ecul ar weight from 800 to 1500 or (2) atactic

pol ypr opyl gne havi ng a _nunher -gverage | ecul ar i ght, from 2000 to 4000.

2. A pol yrrgri ¢ bl end as3‘clng1 rPé’g'Yl“}? Gi qul/J\/r‘Pe‘r é?va 4 e cofif i ses
from65 to 80 wei,ght percent .of .. the first, polyner, from35 to 20 I ght
percent of the é’&%gﬂh &Wr‘arﬁf’q‘ réc}'rﬁs;’ tpoolég\‘%ﬁydtﬁ %é}oé‘éc?ﬁéo\fm%%eog\e

tacki fyi ng agen '

%thylene.

4. A polymeric blend as claimed in any one of the
10 preceding'claims wherein the tackifying agent is atactic
- polypropylene having a number average molecular weight

from 2000 to 4000.

5;.-A polymeric blerd aé claimed in any one of
15 claims 1 to 3 wherein the tackifying agent is a polymer
of isobutylene having a number average molecular weight

from 600 to 1500.

6. A polymeric bLend as claimed in any one of thg

: 20 preceding claims wherein'the second éolymer is a copoly—
mer of from 85 to 99 mole percent polymerized ethylene
and from 15 to 1 mole percent 6f'polYmerized~a—olefin

having 3 or more carbon atoms.

25



9. 3. Apolyneric blend as clainmed in claim1 or cl‘aim-2 wherein
" the-first polyner is a honopolymer of ethylene. 4. A polyneric blend as

clai | } n-any. one of the 10 precedi ng cl almm,ﬂ“mm Htuiiaéki fying .
. agent atactic polypropyl ene havi ngnunbe Wrin e ar wei ght

from 2890 to 4000. 5. A polyneric blend as cl i nd fn any one;.of 15
clains 1 to 3 wherein the tackifying agent is a polyner of ‘isgobutyl ene )
havi ng a nunber gver agedImRaUlAbIMID s fdIMnfD D IRllh & wHERIY MEri C
bl end as claimed in any one of the 20 precedi ng cl-ai ns wherein the
second pol yrtle ifirat gllymertiafa fdeyypdib dH S8 gwd ¥ perwenirgmwl yneri zed
ethylene and from 15 to 1 nole percent of polynerized [err] having 3 or
mor e car bon 2@ doos .32 percenty, the skquid/melymndx eixl aascagalymsk iof cl ai m 6
wherein the first polyner has a degree of crystallinity from20 to 30 .
percent, thetihydeme pultmér-butene opollymatafe and/ |hae aiddoredwne or
1-octene and has a degree of 5 crystallinity from40 to 50 percent and the
tacki fyi g sgataldiaigy yirom O o RA Reagreniaand) thedadil fxdrage
nol ecul ar wei ght from 80Q to 1200. -

agent is a polymer of isobutylene having a number average

molecular weight from 800 to 1200.

| 8. A polymeric blend as claimed in claim 6
10 wherein-the firét pdlymef.is a homdpoljmer of ethi;ene
having a density from 0.91 to 0.94 g/cc at 20°C and
the ﬁackifying agent is atactic polyp?opyléne of a

polymer of isobutylene.

15 9. A polymeric.blend compriéing from 45 to 90
weight percent of a first polymer whidh is a low density
homovolymer of ethyleﬁe.having é degree of crystallinity
ffqm 20 to 35 percent, from 10 to 45 weight percent of
a second polymer which is a linear low density

'20 pélyethylene having a degree of crystallinity from 35
to 70 peicent and at leésﬁ 5 percent higher than that
of the first polymer ahd from 2 to 10 Weight percent of
a tackifying agent, the weight percentagesbeing based
on the total weight of the first and second polymers -

25 and the tackifying agent, wherein the tackifying agent is employed

in an amount sufficient to impart an increased cling to



8 A pol yneric blend as claimed in claim6 ‘10 mﬁEFérn*fhe~LLLsL§polyner IS

a heﬁnpolyner of ethylene having a density fro /cc at [err
andi the tackifying agent is atactic pol ypropyl m,ﬂmmiwm ,[Of /.
|sobutylene 15 ' 9. A polyneric blend congrising 90 Y
percent of a first polymer which is a | e@8density honopol ymer of ethyl ¢n

havi ng a degree of crystallinity from20 to 35 percent, from 10 t.o 45

wekght percent 4f 12340 QHL RAIERIe W C&‘ #1918 gridififed WMLIRISIdY, 20

pol yet hyl ene having a degree of crystallinity from35 to 70 percent .and at
| east 5 percent higher than that of the first polymer and from2 to 10
wei ght percent of a tackifying agent, the weight percentagesbei ng based on

the total weight 1@, t e i 1S thaarithds e FbE BAEY omd-slged heldmeki fyi ng

agent, wherein the tackifying agent is enployed in an amount sufficient to
I mpart an i ncr gaegdrad fydnm a polifheric Ibbaatd @wumptirdiare ffora 43 | m
prepared therefrom 10. A filmhaving preferential one-sided cling prepared
from a pol y®erite Bentightppesicsntf mdfnaFixrstt paymes girqgerketo of a
first polynmer, from 10 to 45 weight percent of a second polyner and from 2
to 10 wei ght pé%éﬂﬂl%’ft Pargant whg apaand melwmegRnddramtades bei ng

based on the total weight of.the
10 weight percent of a tackifying agent, the weight

percentages being based on the total weight of the
first and second polymers and the tackifying agent,

10 wherein the teckifying agent is employed in an |
amount sufficient to impart an increased cling to at
least one surface of the film and the second polymer
is employed in an amount and has sufficienrly different
crystallinity properties from the first polymer such

15 that the film has preferentlal one-sided cling, provided.
that when the first polymer is a copolymer of ethylene
with vinyl aeetate then either the second polymer is not
a copolymer of ethylene with l-butene, or the tackifying
agent is (1) polyisobutylene having a number average

| 20 molecular weﬁght from 800 to 1500 or (2) atactlc

polypropylene having a number average molecular weight

from 2000 to 4000.

11. A film as claimed in claim 10 wherein the blend
25 comprises from 65 to 80 weight percent of the first
polymer, from 35 to 20 weight percent of the second

polymer and from 3 to 8 weight percent of the



_fVLSt and second polymers and the tackifying agent,

tack1fy|ng agent is enployed in .an anmount sufficient to inpart an increased

cling

- enpl by}

propg
one-

1o at

N i n an anmount and has sufficierlgy dif nt cr
es fromthe first polyner such 15 that \i‘/“ “ erentlal _
ded clipgckPEPYhgedgehbat when the first p polyner of ;ﬁ

| east one surface of the filmand the seco

et hylene with vinyl™ acéet ?e then either the secon élyner is:
copol yner of ethylene with 1-butene, or the tackifying agent is (1)
pol yi sobut yl ene havi ng a nunber average 20 nol ecul ar wei ght from.800 to

1500 or (2) atactlez. pmlypnmpakeomahmedngnacmammeloaueregalmnu&cwhereWalght
from 2000 to 4000. 11. Afilmas clainmed in claim 10 wherein the blend 25
conpri ses3fr obh&€5tackBiyimggageptr tenataétinepbilypropyllegner hatiom 35 to 20
wei ght percent of the second polyner and from3 to 8 wei ght percent of the

-29-

10 or

10 wherein theé

r is

not a

t acki f yi agnumleer . averagef hphegularawaiddhinfspai 2000 sp dP8Om 11
wherein 5

claim1ll wherein t?e tacki f

1o

15

20

25

the tackifying agent is atactic pol ypropyl ene havi ng a nunber
average nol ecul ar wei ght from 2000 to 4000. 13. Afilmas claimed in claim
i ng agent i s a.. polyner of E%ebutylene

13. A film as claimed”in claim 10 or claim

wherein the tackifying agent is a polymer of isobutylene

having a number average molecular weight from 600

to 1500.

14. A film as claimed in any one of claims 10

13 wherein the first polymer has a degfee of

.. crystallinity from 20 to 40 percent, the second

polymer has a degree of crystallinlty from 35 to
percent and the second polymer has a degree of
crystallinity at least 5 percent higher than the

polymer.

15. A film as claimed in claim 14 wherein the

first polymer is low density polyethylene havihg

to

80

first

a

degree of crystallinity from 20 to 35 percent, and the

second polymer is a linear low density polyethylene

heving a degree of crystallinity from 35 to 70 percent.

l16. A film as claimed'in_claim 14 or claim 15

wherein the second ?olymer'is a copolymer of from 85

to 99 mole percent polymeriied ethylene ahd from 15

3



10 having a nunber average nol ecul ar wei ght—fTom600 to 1500 14. A
as ctained in any one of clains 10 to 13 mher iymer has
degree-of 15 crystallinity from20 to 40 pe mllﬂ l““ nl b poI yner
a degree of crystalllnlty from35 to 80 percen econ ymer

a.degree of .crystallinity at |east -5 peB&mt higher than the flrst polyner
20 15. Afilmas clainmed in claim14 wherein the first olyner Is | ow

density pol yet h§? e%é“?l%ﬁllﬁ’@)r%?%g‘?%ep%*%?%?%ﬁ n‘P%?f*‘FoW'an‘ﬁo 35

percent, and the second is a.linear |ow density pol yethyl ene havi ng
a degree of cry®t dW??%l?ékﬁgén?%EW?o 70 percent. 25 16. A filmas
clainmed in claim14 or claim 15 wherein the second polyner is a copol yner
of from85 to 99 nole percent polynerized ethyl ene and from 15 -30- to 1

nol e percent of polyperlgegELgr%% ggg#ﬂ Bi%r {Rif @IQQ d@iﬂ”@hel7 Afilm

as clainmed in claimi1b wherern rst yner egree of
ethyl one with 1 BN oS G SHETE dedips 61 gfﬁéy t‘t—&?”f‘ﬁ?ﬁ?m om
40 to 50 percentoads pd¥ecent, the second polymer is a copolymer of

| ethylene with l-butene or l-octene and has a degree

of  crystallinity: from 40 to 50 percent and the

taekifying agent is a polymer of isobutylene having a

10 number average molecular weight £rom 800 to 1200.

18. A film as claimed in any one of claims 10 to
17 wherein the first polymer-is a homopolymer of
15  ethylene.

19. A film as claimed iﬁ claim 14 wherein the
first polymer is a homopolymer of ethylene having a
density from 0.91 to 0.94 g/cc at 20°c, the second
polymer is a copolymer of from 85 to 99 percent poly-
20 merised ethylene with from 15 to 1 mole percent
polymerized &K-olefin heving 3 or more carbon atoms,
and the tackifying agent is atactic polypropylene

or polylsobutylene.

25 20. A film'having preferential one-sided cling



-taﬁkaying agent is a polyner of isobutyleﬁé’ﬁéVTﬁﬁ_E—Ea_—ﬁaH%é(-aVerage
a wei ght from 800 to 1200. 18. A fil mﬂ‘ m ny one of
to 17 wherein the first polyner isﬂm 15

" ol ecy
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_ et hyl
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19. Afilmas claimed in-3ladm 14 whefein the first polyner is a
r of ethylene having a density fromO0.91 to 0.94 g/cc at 20 C,

or nore car b%@, abgg%,ig%r%dpt?%%ek chfm)%]rHr%({eg}o i e@t %ﬁqt]{c% g_oé ypr opyl ene or

pol yi sobut yl ene

aving prererenttal one-sided cling

-31- prepar eq_ Waglngip& xlrgﬁlrv?/'ll?i%c = aoﬁjio@v%vrﬂ iqu'f rﬁg(;gr?oz}fgoj]td)t%o wei ght

percent of afirst polyner

ensity yner of ethyl ene,

from 10 to 4%5Weieq i tP et toh @ 5 AP YoiRlerdthd 18R £ to 10

wei ght percent of tacki'fying agent, the weight percentages being based on
the totak weirghti 00kelib®itf peXcetd oFe Rk iF)IHE lageitd, i tatigHtyi ng agent,
wherein the tackifying agent is enployed in an anount sufficient to inpart
an increasedpelriced tagest bedagt bHedonn e avtalf WdigHt |of ayite t he second

- pol ymer

S
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first and second polymers and the tackifying agent,
wherein the tackifying agent is emp;oyed in an amount
sufficient to impart an increased cling to at least
oné surface of the f£ilm and the sepond polymer is
-emplofed in an amount and has sufficiently different
crystallinity properties from the first polymer such

that the film has preferential one-sided cling.

21. A méthod for prepariﬁg a film.haviﬁg pre-

ferential one-sided cling, the method comprising:
- (a) blending a first polymer, a second polymer

and a sufficient amount of a tackifying agent to impart
increased cling to at least one surface of the
resulting film, the second polymer having crystallinity
properties sufficiently different from the first polymer
and being employed in an amount such that the resulting
film exhibits preferential one-sided cling,

(b) extruding the blend as a tubular film at a

temperature sufficient to maintain the blend as a

¥



properties fromthe first polymer such that the fitmhas preferential
ene-sided cling. 15 21. A nethod.for vi.ng pr
ferential one-sided cling, the nmethod conpri &ﬁﬂ"’“&ﬁlnﬂmlgrmnaa first’
pol ymer, a second | pol ymer and a suffi ci-8%= anount ac |fy|ng agent to
i mpart increased cling to at |east one surface of the 20 resulting film
t He- second pol gav%m@_crystallln|ty properties sufficiently different
fromthe first p ymer and being enployed in an ampbunt such that the

resul ting film exhikidys Wd@‘l@.z%mdr@ sSHRP AUt UH GuddarS€iylifg the

blend as a tubular filmat a 2 tenperature sufficient to maintain the
blend as a a3 Bri ghedU ixtht e Rth olrC e RO DIp PG e s g dded ubular film
at a higher rate than the opposite surface so as to prepare a film having
preferential opeepated |fil hHaving preZ2rent it lok-addddigiEhg.n claim 21
wherein the tubular filmis cooled by passing air or other suitable gas
over the exterior surface of the tubular filmwhile applying no direct, .
external cooling to the interior surface of the tubular film 10 23.
A met hod a$ cl ai med 22n clRametiRdvas ailaimesl in claim 21 wherein

énployed I n*an ‘anpbunt and has sufficiently different crystallinity : cé{;:)
e-

the tubular film is cooled by passing air or other
suitable gas over the exterior surface of the tubular
film while applying no direct, external cooling to

the interior surface of the tubular film.

10 23. A method as claimed in claim 22 wherein the

frost line height is from 2 to 15 cm.

24. A methoa asiclaimed iﬁ any one of claims él
to 23.wherein the blend is as defined in any one of
15 claims 9 to 18. |
25. A method for preparing a film having
preferential one~sided cling, the method coﬁprising:
(a) extruding a blend as defined in claim 1 as a film
at a temperature sufficient to maintain
20 - the blend as a liquid, and
(b) cooling one surface of the film at a higher
rate than the opposite surface so as to
prepare'é film having preferential one-sided

cling.

25



frost line height is from2 to 15 cm 24. thod as i n"any "one ,
~ qa\ms 21 to 23 wherein the blend is as dq@r e of 15
clailpm® to 18. 25. A nethod for preparing a my@% renti al
. oné-{sVded cling, the method conprisiig- (a) extrudlhg ] as defined in
clainfl as a filmat a tenperature suff|C|ent to maintain 20

the blend as a |i g d, Anbdiia GRold 1Ml M0 SHTdaeey Ofs tiiedddn at_a hi gher -

rate than the opposite surface so as to prepare a film having preferentlaP4

one-sided cl iyh® fA9m iPrepardd 8f aecBidideh it abfM &% Wherein the
filmis prepared by extruding a nelt of the blend to forma tubular film

and cool i ng @lendirdeckit 4 Mubuiat ofilm) md codliphgproma@te than 5  the
opposite surface. 27. A nethod as clained in claim26 wherein the tubular
filmis cool ehdfageassi ithaeitubrlant ekl Ot shighee oEise ovieant he exterior
surface of the tubular filmwhile applying no direct, external ‘cooling to
the inted or the fopposifte eunfidedar film 28. A met hod as clalned inclaim
27 wherein the

| 27. A method as claimed in claim 26 wherein
the tubular'film is coéled by pass;ng air or other
10 suitable gas over the exterior surface of the tubular
£ilm while applying no direct, external cooling to

the interior surface of the tubular film.

- 28. A method as claimed in claim 27 wherein the

15 frost line height-is from 2 to 15 cm.

29. A method as claimed in any one of claims 25
to 28 wherein the blend is as defined in any one of

claims 2 to 9.

20 30. A polymeric blend as claimed in claim 1
substantially as hereinbefore described in any one

of the Examples.

31. A film as claimed in claim 10 substantially
25 25 as hereinbefore described in any one of the

Examples.



iS frost 4ine height is from2 to 15 cm-—29—-A-ethod as claimed in y
onéof clains 25 to 28 wherein the blend is g3 / ' y:-one of cl diyns
2 te9. 20 30. A-polyneric blend as C‘M“‘“‘%‘“Mﬂ“ substanti

as hereinbeforé described in any one of %@e @s. m31s A filmas claimed
in claim10 substantially 25 25 as her%? bef ore described in any one of the

Exanpl es. -34- 32, A method for_ preparing a filmas clainmed in claim21
oy clai m 25 and subsiZnt ifMetEhed FO%I ARSI & i MRS Faimeshelndf t he

Exanpl es. 33. fi | mwhenever, prepared froma blend as ¢lained in any one
o P ares 110 Ganm B Gl A A el B Shebadoran 51

tQ 29 or 32.

described in any one of the Examples.

5. 33. A fllm whenever prepared from a blend as
claimed in any one of claims 1 to 9 or 30, or by a

method as claimed in any one of claims 21 to 29 or

32.




