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Polyolefins, preferably polyethylene, having a densiﬁy
of about 0.86 to about 0.93 g/mL, and having methyl branches"
and at least é other different lengths of branéhes of ‘6 car-
bon atoms and less, form heat seals at exceptionally low

10 temperatures, thereby allowing good seals to be formed rap-
idly. This is advantageous when heat sealing so-called

e flexible packaging made from single or multilayer films.

TECHNICAI, BACKGROUND

15 Polyolefins such as polyethylene and polypropylene have
been used in many applications, for example in packaging
such as bags and cartons. In many instances in order to
form the package it is necessary to effect alseal between
two different pieces or two different parts made of the same

20 polyolefin. This may be done using adhesives, but is more
commonly done by applying heat to the surfaces to be joined
to soften or melt them while applying some pressure to the
place where they are to be joined to form a single piece of
thermoplastic. This operation is called heat sealing, and

25 is commonly used to join thermoplastic parts. See for in-

stance K.R. Osborn, et al., Plastic Films, Technomic Pub-

lishing Co., Inc., Lancaster, PA, U.S.A., 1952, especially
pP. 152-153 and 173-175; H. Mark, et al., Ed., Encyclopedia

of Polymer Science and Engineering, Vol. 1, McGraw Hill Book

30 Co., New York, 1985, p. 527; and ibid., Vol. 7, 1987, p.117.
Most commonly the heating is carried out by contacting
the surfaces opposite those to be joined with a hot object

such as a hot bar, or heating the surfaces with hot air or
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heat the surface 0 be joined to_the proper tenperature for
%ng seaieé, gutjhas gts 1Emitg since igpthe melting point of

the polymer is lowered too much the seal itself may be too
15 weak or the polymer characteristics may be detrimentally af-
fected. Therefore ways of forming satisfactory seals at
lower temperatures are constantly being sought.
Numerous attempts have been made to find polymers with
improved heat sealing properties, see for instance
20 US5358792, US5372882, US5427807, USS462807_, US5530065,
Us55587247, US5741861, US5770318, USS773106, USH7731289,
US5752545, WOS303093, W09532235 and WOS728560. None of
these references uses the polymers described herein. gj
WOSB827124, WO5B47934, W0990518%, US57145%56 and |
25 US5866663 and US6060569 (all of which are incorporated by
reference herein for all purposes as if fully set forth) de-
scribe generally certain branched polyolefins, and their
uses. The specific polymers,used herein are not particu-
larly noted in these publications for use in heat sealing

30 applications.



joining often determ nes the speed at which one can heat seal the surfaces.
This is particularly true for thernmo 5 plastics such as plKaiiredry 2904
because they often have rela- tively |Iow thermal conductivities. H gh speed
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pol yme Y Jé%é‘ hrandghad D@h}‘cylerﬁ:ed in these publications for
use in heat seag ng 30 Ilcatl ons.. 2 24-February 2004 WO 01/ 18097
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Eased
sea ing a

irst thermoplastic surface to a second thermoplastic sur-

face, wherein the first thermoplastic surface and the second.

L5 'thermoplastic‘surface comprise a branched polyolefin having
a,density of about 0.86 to about 0.93 g/wlL, having methyl
branches .and at. least branches of two other different
lengths of six carbon atoms or less, provided that said
methyl branches are at least 10 mole percent of total
.20 branching‘in-said branched polyolefin.
This invention also concerns an article made at least
in part from a first.thermoplastic.surface and a second

thermoplastic surface joined together by heat sealing,

wherein the first thermoplastic surface and a second thermo-



conprising the step of replacing at least a portion of the 5 polyolefin in
the thermoplastic with a branched polyolefin having a deddiebiuasy 28dbut

0.86 to about 0.93 g/nL, and hav- ing nethyl branches and at | east branches
of two olbRinghot - ferent |engths of six carbon atons or f‘éﬁg gy ded that
said nethyl branches are at |east 10 nole percent of total ranching in
sai d branched polyolefin. The invention further concerns a process for pre-

paring anpRastd esEONPEe Stdfipt e S& eprahicheat pseabi 8FiA hhlisl a den-
t hernoplasjic surface to a_second therngglastlc sur- face, wherein the
c

first thethobl akt2ROUrf a2 ERARPPRE s@cBR a9/ Bl hBRWIRTaBeFRY3ur f ace
conpri se grisanedegn@oly/ol 8550 HAYHARes acfepgbt YRk Qﬂfe?eﬁé to about
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d|fferentlem%ﬁ@$h@fo$l§l&aébﬁ%omtﬁm%n%role$%ssprpvcdedeuh@hasaséld met hyl
branc es e I bran in said
branc ed @é§§§% %féﬁ& sg?%v%ﬁ$¥%%gglgé %%%% %Ecéﬁtaéﬁ Eggg%ade ‘at | east
in part fbn@m@himgsinth@:@up¢h3®lefsurface and a second thernoplastic
surface joined together by heat sealing, wherein the first thernoplastic
surface and a second therno 3 24 February 2004 WO 01/18097 PCTI USOA24401
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i ndepend-

ently hydrogen or alkyl; more preferably wherein one of R or

15 R? is hydrogen, and the other is hydrogen or n-alkyl, and es-
pecially wherein both R* and R’ are hydrogen (the olefin is
ethylene). A specific preferred polymer is polyethylene,
that is a polymer containing about 80 mole percent or more
of repeat units derived from ethylene, and another specifi-

20 cally preferred polymer is homopolyethylene, which contains
about 98 mole percent or more of repeat units derived from
ethylene.

- The polymers useful herein are obtainable (and prefera- ;ﬁj

bly obtained) by polymerizing olefins in the presence of a

25 catalyst component comprising a late transition metal cata-
lyst such as, for example, disclosed in previously incorpo-
rated WO9827124, W0S847934, WOS905189, US5714556, US5866663
and US6060569, as well as USS5852145, US5880241, US5932670,
US5942461, WO98/30612, WO98/37110, W098/40374, W098/40420,

30 WO98/42664, WO98/42665, WO9B/47933, WO98/47934, WO99/30609,

‘WO99/49969, W099/41230 and W099/62968 {all of which are also

incorporated by reference herein for all purposes as if

fully set forth). Preferably, the polymers are made by po-
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process, gas phale? b4 or use
herein, beqause of the relatively low melting point of these
15 polyolefins, it is preferred to make them in a solution or
slurry process, more preferably a solution process.
The branched polyolefins have a density of about 0.86
to about 0.93 g/mL, preferably about 0.86 to about 0.91
g/mL, and especially about 0.88 to about 0.90 g/mL, at 23°C.
20 The density, as is usually done, is measured on solid poly-
mer without filler or other materials (except for normal
small amounts of antioxidants) using the method of ASTM
D1505. |
, Consistent with the requirements for density and as
25 otherwise set forth above, the polyolefins utilized in ac-
.cordance with the present invention contain at least some
branching. Measurement (usually by **C NMR) and calculation
of branching levels in these polymers is described in the
previously incorporated publications, and reference may be
30 had thereto for further details.
These polymers have branches of at least three differ-
ent lengths containing 6 carbon atoms or less, or in other

words at least any three of methyl, ethyl, n-propyl, n-



slurry, or solution, continuous, batch or sem batch, may be used to
prepare the branched polyol efins suitable for use herei R4 isORAN200% ¢ he
relatively low melting point of these 15 polyolefins, it is preferred to
make thawo omisadsol ution or slurry process, nore preferalRGI/ESR440M 1 on
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any three of nethyl, ethyl, n-propyl, n 5 24 February 2004 WO 01/ 18097
PCTI US00/ £2861 butyl n-anyl-.and n-hexyl. Usually n-hexyl is |unped to-

gether as hexyggmengentﬂg Bohgngkspkus tanBy eOkher ukanggr ackbzaehes. For the.
pur poses herein n-hexyl means” hexyl+ also (for branches |aonger than ethyl
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and prepared InegcgggdqgggmmﬁL coordination polymerizations, or the

distribution of sizes of the branches is different from that

15 expected, and “branches on branches” may also present. By
this is meant that a branch from the main chain on the poly-
mer may itself contain one or more branches. It is also
noted that the concept of a “main chain” may be a somewhat
semantic argument if there are sufficient branches on

20 branches in any particular polymer. Thus, a “branch”

" hereunder refers to a methyl group connected to a methine or
quafernary carbon atom, or a group of consecutive methylenes
terminated at one end by a methyl group and connected at the
other end to a methine or quaternary carbon atom. .The

25 length of the branch is defined as the number of carbons
from and including the methyl group to the nearest methiné
or quaternary carbon atom, but not including the methine or
guaternary carbon atom. If the number of consecutive meth-
ylene groups is “n” then the branch contains (or the branch

30 length is) n+1. Thus the structure (which represents part

. of a polymer)
~-CH2CH2CH [CH2CH2CH2CH2CH (CH3 ) CH2CH3 ] CHpCH2CH2CH2 -

contains 2 branches, a methyl and an ethyl branch.

e
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the previously incorporated references, have unusual branch- W%Y ,
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(in 15 | branches are propyl; at least about 3 mole percent, more
preferably at least about 5 mole percent of the branches are
butyl; at least about 2 mole percent, more preferably at
least about 4 mole percent of the branches are amyl; and/or
at least about 3 mole percent, more preferably at least

20 about 5 mole percent of the branches are hexyl+.

In one preferred embodiment, the polymer contains about
30 to about 150 branches per 1000 methylene groups, and
S which contains for every 100 branches that are methyl, about
" 30 to about 90 ethyl branches, about 4 to about. 20 propyl

25 branches, about 15 to about 50 butyl branches, about 3 to
about 15 amyl branches, and about 30 to about 140 hexyl+
branches.

In another preferred embodiment, the polymer contains
‘about 20 to about 150 branches per 1000 methylene groups,

30 and which contains for every 100 branches that are methyl,
about 4 to about 20 ethyl branches, about 1 to about 12 pro-
pyl branches, about 1 to about 12 butyl branches, about 1 to
about 10 amyl branches, and 0 to about 20 hexyl+ branches.



conbi nation with the above) one or nore of: at |east about 10 nole
percent, nore preferably at |east about 15 nole per- cent?4dretryaty BP8hches
are ethyl; at |east about 3 nole per- cent, nore preferably at |east about
5 nol e pReGeidesPf the 15 branches are propyl; at |east abgg* §m%ﬂhﬁ .
percent, nore preferably at |east about 5 nole percent of the branches are
butyl; at |east about 2 nole percent, nore preferably at |east about 4
nol e percent oltthe bumbbéespaefeanph; thad/ che dtraredrid gedyicldfivlse

percent, npore ef |y at | east_20_abo 5.nol e percent. of the branches
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3 to sabogé Aécofitedr 8BEhBEG, eARdgaBARE .30 to about 140 hexyl + branches.
I'n anot her preferred enbodi nent, the polynmer contains about 20 to about
150 branches per 1000 nethyl ene ggbbps, 30 and which contains for every .
100 branches that are nethyl, ﬁboI 4 to _about 20 ethyl branches, about .1
to about 12 pro- pyl branchesCHabbit™GHeeHabout C¥8VILt yI branches, about 1

to about €S,.: ah 20 hexyl +.branches. .7 WO
01118097 xﬁégﬁgg)r"%g%g%gfh#%rﬂ?ﬁﬂég}g%}f&’}%“&c RAE SPart, Pe®t hat the
branched mpokgobEf (KEVIZ) eppol yeohyenbglener erpixpker abl y -honopol yet hyl enes.
Anot her preferred_enbo inent.Lg a honngol et hyl ene con- taining the -
structure (XXV#?)a?ﬁoﬁ ABGEUHECr 8BEef Pﬁgﬁ ginths presentuird@™tdr™y end

groups. CtBe he&ts6khifhREERpEXXVLEr Merg pbavenabliv-bhasedhempalyet hyl ene

contains about 2 or pnore of (XXVIl) per 1000 nethyl ene groups. . 3')

plastic can be lowered by replacing at least a portion of,
the polyolefin in the thermoplastic with.the branched
polyolefin as described above. The branched polyolefin can
simply be used in place of the originai polyolefin, or can
15 be blended in various proportions with the original polybleF
-fin in order to replace a portion of the same. Such a blend
can be a standard physical blend, melt blend, or even a re-
actor blend prepared by polymerizing the desired olefins in
the presence of the catalyst composition referred to above,
20 along with a second active polymerization catalyst (a co-
catalyst) such as a Ziegler-Natta and/or metallocene-type
catalyst known in the art, used to prepare the original ifj
polyoclefin. See, for example, US6114483, WO$7/48735,
W097/38024 and W098/38228 (all of which are also incorpo-
25 rated by reference herein for all purposes as if fully set
forth). | '
The resulting thermoplastic can be used to form arti-
¢cles with surfaces possessing a lower heat sealing tempefa—
‘ture and, thus, improved processibility,
30 In preparing articles by heat sealing thermoplastic
surfaces, it is preferred that all of the respective sur-

faces comprise the branched polyolefin as described herein.



In accordance with one aspect of the present invention, 10 the heat sealing
temperature of a polyol efin-based therno- plastic can be 34diRbreaty gHo4
replacing at least a portion of. the polyolefin in the thernoplastic with
the branchg@;peoyol efin as descri bed above. The branched pqﬂyolefln can
sinply be used in place of the original polyolefin, or canfCHE5092449¢ ended

I n various proportions with the original polyole fin in order to replace a

portion of Mbee palBerSHED, atﬁkeggr18ﬁg Qﬁrgaﬁégng%rd pg A gLegsgdnelt

bl end, or even a re- actor bl end prepared by pol yirer g SCRE™ ,
ol efi ns |n°niMeWbFBs§h€ebﬁﬁnchedcapéV9$Efmnspdastrﬁbeaehabwedabotﬁéove 20

along with merlzation catal cqQ- catalyst) such as
a Z|egler-Kg??gggﬂ%fggén%§l§ﬁ%%éne ;%e ofgtBF? E&gﬁanﬁmtﬁEcé used to
pr epare thbréncgﬁdapolpolgﬁiaélpreﬁeﬁedfﬁfoﬂxaﬁglgamySQéggﬁgg(sy09gﬁé8735
W97/ 38024 do ygi 8% % % % mglch are also incorpo 25 rated by

ref erence ﬁggeln ?hdse | PUFGRF§Ssef ther eARe PREYWeSW ting -
thernDpIasOfccoansbe ﬂﬁeddaﬂti@ﬁnt@rthe Efgﬁcﬂéahpéﬁ&&ﬁ@@§n90§§ﬁﬁs'ng a

| ower heat ﬁgallgg qﬁ ra- ture_and, -thus, inproved processibrlity. 30 In
preparing artftl g8 t%%aP?ﬁﬁmFﬁeFﬁﬁbPagﬂté)fsﬁhﬁaeesfacES|sapreferred

that all o&chbgi ﬁeéﬂﬂﬁila@d§gi faggs & olefin as
descri bed herelﬁ 24 Februar§62004 V[?gﬁeéég% 8§E§§€£%oggﬂﬁglyﬂb?%
preferably,e?%éngaﬁh%ﬁﬁoBhﬁ$%£@§ avehnasge éeseﬂxamply, antyomﬁahnt@e
branched pghyokek cr t her | as stil
nore preferably flrﬁ('):[r:?%%%% béf‘gﬁ(gﬁglge I€§? gﬁlsn%r%%ggeﬁn r lf‘rgtL %ame
nononer (s), andMOEEe%@%nl@W¢yswhéaceachapfbéh@esuéaaﬁ@@etﬁeihefggngx_ '

polyner. | ditionto th ranched onoIeflns (and ot her
t hier nopl ast |%fp 'Flgﬁnée? %%%g% nsj "f“ﬁ% S r?%%%%h n ehtRraleraely alh tives

and adJuvamfsthenmmriqcésnwmhm@ Dealed S&ed | BY tHET SBRE ASEARShEY GPbBS. for
exanple antIOXIq%ascrlbed herein.
15 Heat sealing may be done by any variety of methods well
known to those skilled in the art. See for instance Plastic
Films, Technomic Publishing Co., Inc., Lancaster, PA,
U.S.A., 1992, especially p. 152-153 and 173-175. Preferably
the heating of the areas to be sealed is done by thermal
20 conduction from a hotter material (e.g., sealing bar(s) or

roller(s)), by microwave heating, dielectric heating, and

ultrasonic heating. The amount of pressure used may vary

s

from that needed to contact the two (or more) surfaces to be
sealed, for example finger_pressure to pressure- applied by
25 presses or rollers, for example up to 700 kPa (100 psi).
The heating may be before, or simultaneous with the applica-
tion of pressure. Altﬁough pressure may be applied before
heating, it will normally not be effective until the heating
_ is carried Qut. Generally speaking, the temperatures of the
30 polyolefin surface that is being sealed will be about 50°C
to about 110°C. This temperature will depend to some ex-
tent on the amount of pressure used, higher pressures allow-

ing lower. temperatures, since higher pressures cause more



10 and stabilizers, colorants, processing aids and the I|i Nbre t han two
surfaces may be seal ed together, for ex- anple three fil @ﬂ ﬁ&?’a&é Q) ed

toget her, and preferably all of the surfaces bei ng seal ed are of the sane
br ancheg@ydoi/igooer as descri bed herein. 15 Heat sealing 05%@? by any _
variety of methods well known to those skilled in the art or

I nstance Plastic Filnms, Technom c Publishing Co., Inc., Lancaster, PA,

U S A, 1892 mespeshakthy: pneéég%&@%gf@n%?gg}zéc r ef f&ag hhechs h ating of

the ar eas to be sealed i s done er na conduct i on RSP
mat eri al q®.ghe }B@?aycphgfbartéﬁ)tm he@t{-eeéki?ls byrﬁacepv\aud hhatseng,

dielectri a c._hea The,anount o ressure used
may vary ér}grf;tLé'f at nee dl %%a‘?:%.fn ac?u?# v?o}oﬁﬁ’rﬂefeéﬂ'g%&?mfo be
seal ed, fpﬂr@x@r@dse f$ngee muels sof ethe heessyéelﬂﬁ@ﬁ@ﬂeb&oﬂ:ﬁei@éﬂéﬁw} or

rollets, for e 700 kPa (100 The heating may be _before, or
si mul %aneous ' %?)‘%OJ& =51 |€)IP5é £°‘5$ éﬁ?eteﬂ’?ﬁ%ﬁ‘gﬁep‘?%%@%ﬁiet?ray
- be- appl i e;t.\befmr@eahe@flmfi&;&mﬂs@ﬁéﬂ@tﬂuy PR beseéieeﬁé@lhk?wné the
heat i ng ciff% carried out. Cenerally speaking, the tenperatures of the 30

pol yol ef iFE&TH FEXR t HHECT ST hethy! seakedlepf| t bee abpuesb(the osadbing 110C.

Thi s teﬁwﬁé&@swté't@@pﬁé@;iﬁé%@mﬁéraéﬁPé on the amount of pressure.
used, higher pressures allo ing | ower. t enper at ures, since higher

pressures caus@%ﬁ@@ryﬂl$e‘ﬂn@?y@ﬂ0ﬂevﬁﬁul&%Wdﬁémﬂmd@é inti mate-

tget hgiMesn. seal f ! th lefin of th
heal oal i S et R T nacee 18 PE b IR o kg Py OtR B P Rave

| oner sedlgefrl emtqalexalwrvdmclslm toeel Cloe vt éé&lé@aincshadié Ngifene and
comer o M D SRR RRE ek Lol S, Smersture needed 1)
since it pplyolefken|esstéd meetal hesd 1 t hehseiRl &8 bs WdBEESetdd theppequi red
tenperat L#:riela;e?f“ rﬁ)r,I agolm Cplnnacoatt)t?egeggtlsgﬁlegdmgc{g lg;ylnv?ggflon
15 ~or blow molding, polyolefin injection or blow molded arti-
' cles, rotationally molded parts. Preferred materials for
heat sealing are single and multilayer blown and/or oriented
films and sheet, coated paper and paperboard, and single and
multilayer films are especially preferred. A single layer
20 film will simply be a layer of the polyolefins described
herein. A multilayer film will have two or more layers, and
one or both of the surface layers will be a polyolefin de-
scribed herein. For example other layefs may be present for {:}
.the purposes of increased barrier properties to 'one or more
25 materials, for added strength and/or toughness, for-decora—-
tive purposes (for example to have been or be-printed on),
adhesive layers to improve adhesion between other layers, or
any combination of these. These other layers may be poly-.
mers such as polyolefins, polyesters, polyamides, polycar-
30 bonates, acrylics, or mixtures of these, paper, and metal
(foil).
The present process is particularly useful to form

packages, whicn are also particularly useful articles. By a

10



10 surface to be heat sealed is of the polyolefins used herein. Useful
material s which may be heat seal ed include single and mA% ety 2P94 ns,

pol yol ef i n coated paper or paperboard, polyolefin coated-netal foil (which
can be coneadased a mul - tilayer filn), polyolefin coated ?&i" &Wde by
I njection 15 or bl ow nol ding, polyolefin injection or blow nolded arti -
cles, rotationally nolded parts. Preferred nmaterials for heat sealing are

single and | er. bl r jented .filnms_and sheet, coat aper
and paper bo‘(af%‘ld(%}éal nd sﬁ%&@gﬁéﬁ%ﬂr}ﬁﬁ? éaa?'enreﬁiql??st ar® BRHRCi B IRF et Ted. A
singl e | ayamosR@f ithae wine s(sgpiat ivesa d=Ayerd ofpidweedolyo | widnsgdesgcr | bed
herein. A r%.g teicl.%}ﬁr fgéfn will have twg or nore |ayers, and qne or both

of . the surtace Tayer SUTIT RS OB iaF Hdiseds i IRETRE ABR1gRr  exanpl e
ot her | ayercomdit ikmsprastintad Glir HiRl /Y st Bfe | NEEASE D Y rd€lche
propert; es to.one ,or nore 25 materials, for added. strength and/or

t oughneds, BXTET St £ORGTYE fFt J%s &VamBrR el She Fe by ale-
printed on)sigradhess thadtalees deni r@&%@%ﬁﬁﬂ&%%ﬂ&m&{é‘%&%ﬁeﬂ S, or
any conbi natigon of these. These other |ayers nay be poly- ners ch as

pol yol ef i nSTUHY ESIEnenidy Frden 350 By Autdoinm e dxanioy e spar a

m xt ures ofgdiese,; \per 51@%?%[ | e t progess is,
particul arly usef l?la%tao fT(%lre% pac aggeéa,(yf %%en c;all:lr]ee %Eﬁoexgear_ Ilﬂg saﬁ"%ff/l?sref ul
articles. BHEGE 4 Eiemery ROGrIAD Chal80ey RET/ddd M4 ind feackage” s

meant y | t [ ant, to be . seale st_of the ti soneti nes
cal | ed%‘]pr gﬁgzrﬁx\%g&p;(ﬁogngit}gev%aékggﬁeﬁlﬁﬁ%tbgff%%‘?$ é’%ﬁ’tr@]téﬁ%&@ﬂ%‘ed,
agai nst anf@Egnt Thesd taaksacucihms paf ead/16f MBS tidn HHHIY dO5s0f the
5. package’ S 4 ont ent as by evapaoration. The package may be de- signed so
that the séaiHgdi dst i % B ey SFe. T Lo keh et | y

broken as Ipraudnt e lgfolleFaliGAs APakast t3RaAleddagy T Hackags may
have one or .nore inlets and/or -
: the layer that forms a heat seal. These include flexible

135 bags which are sealed, such as solid or liquid food contain-

ers, intravenous bags, pouches, and dry food containers (ce-

real and cracker liners in boxes).
_ In the Examples, the following tests were used:
Tensile properties, ASTM D882, Method A (MD is machine
20 direction, TD is transverse direction).
Film density by ASTM Di1505.
I, and I,, by ASTM D1238.
a0 Elmendorf Tear by ASTM D1922
Heat seals were formed by ASTM F88, using a 12.5 um
25 (0.5 mil) Mylar® film slip sheet, 138 kPa (20 psi) sealing
pressure, a 0.64 cm (0.25") wide sealing bar, and a 0.25 sec
dwell. The heat seal strengths were measured on an SP-102C-
3m90 Slip/Peel tester subplied by IMASS, Inc., Bo# 134, Ac-
cord, MA, 02018, U.S.A., at a 25.4 cm/min (10“/min)
30 crosshead speed.
The commercial polyolefins, all believed made with met-

allocene-type catalysts, used in the Comparative Examples

were cobtained as fellows:

11



outlets t

pr ef er abl

films, iwowhig@7the

that is

0o store a material that may be added to and/or 10 wi thdrawn from
t he package without further opening the pack- age. These JIdEbaReY 268¢¢
y made fromsingle or mul- tilayer filnms, especially multilayer

the layer that forns a heat seal. These include

present polyolefins are at Ieast ther?f g* A% aver”
exi 5 bags

whi ch are sealed, such as solid or liquid food contain- ers, intravenous

d I k ' '
bags. PoUChes. saate vitpd Sprsiacie (65 Ledl ad, Custler bigers 1

boxes) I

n the Exanples t'h oW ng tes wer e

proper t i espeASThiupese, Cbbbhydleﬁs( WDtias nelC firoen  E3fkath r@odninml WS
?DUQEO%Ct#ﬁg Eblg;%l sity by ASTM D1505. 12 and 110 by ASTM

transvers
D1238.
using' a
seal i ng

orf

pressure, a 0.64 cm (0.25") w de sealing bar

922 Heat seals were forned by ASTM F88.,
12. 5mex25t@D. Pyl landWihaldve éLbr@ébgpa%ae%po}%gdkEg ggoe%'

dwel | 5 Thérlﬁ@&t/ 1shgxener eApPhyTRESe pbiodred dircan BEcG0ZRendin®0 Sl i p/ Peel

t ester

25. 4 cnir
bel i eved
Exanpl es -
PGT/ USCOx
ene/ 1- but

77252 U.S. A Exact(r) 3132 an

&bed by I MASS, Inc., Box 134, Ac- cord, MA, 02018, U. S A,

U|n (10"/mn) 30 crosshead speed. The connerC|aI onoIefinsz _
made WEFhiniey® Il aeme-iypegatttdd H S belSed & V%ile Conpar at i ve

were obtained as_follows: 11 24 February 2004 01118097
SA%d1-PEAEPEr FORPI¥MEENd ObkadPes) L2993 Dave Ghamiraadd|Go et hyl -
geRe CopRliyarEsS g@tglgeﬂ from Exxon Chem cal Corp., Houston,

at

a

al |

X

"Exact (r) SLP 9095 are reported to be_eth-
yl eney01- hexene copolyners obt ai n@kafmporesHdx-¢gh Chemnical Corp. Affinity(r)

| Be8Rant 81400 ,80; 8hNKloc8RRLEL oct ene copol yner, obtained from

val
The solution polymerlzatlon system used for this work

was a semi-batch tank reactor, and consisted of an 8-L (16.4
cm I.D. x 36.7 cm high) vertical stirred stainless steel re-

actor, gas purification systems, solvent purification sys-

- tems, an online mass flow rate detector to measure ethylene

feed rate, and an online GC measurement system to analyze

the head space compositidn in the reactor. The reactor was
equipped with an agitator; an internal coil and a jacket in
which circulated a mixture of steam and water. The reactor

could be operated in a temperature range of 20 to 115°C by

radjusting steam and water flows in the internal coil and

PL 1880

Dow Che
15
20
25
30

jacket. Process temperature, pressure, and mass flow rate
of ethylene were measured and recorded online. Research
grade ethYlege monomer was further purified by passing spe-
cially designed wmoisture and oxygen traps to remove residual
impurities., Ultra high purity nitrogen/argon were further
purified by passing through their own series of two gas dry-
ers, one carbon dioxide absorber, and one oxygen trap. High

purity solvent was further dried by passing three specially

designed purification columns before added into the reactor.

The following materials were used for the solution eth-

yliene polymerizations:

12
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Inc., Mdland, M U S. A 10 Exanples 1-2 Ceneral Polyneri%gtion Procedure
The sol ution polynerization systemused for this work wetd Febeary 289¢ ch
tank reactor, and consisted of an 8-L (16.4 cml.D. .x 36.7 cm high)

verti cal wid orrsesy st ai nl ess steel re 15 actor, gas purificgtion syst ens,
solvent purification sys- tenms, an online mass flow rate TSP Io
neasure ethylene feed rate, and an online GC neasurenent systemto

anal yze. the hRag1%RaCea0 it Lt reactQr ...khe reactor S

equi pped with an agitator%ggﬁgfé%ggﬁér%gbgﬁagﬁb ?grgé e %G ﬁﬁﬁgﬁ'

ci rcul at ePOR 38 Fredyrtst Camadad Wacsr,. WHichyeadNocana@dl)d be operated in
a tenperature 1 b -adj usting steam and water flows in
t he internal cgﬁﬁggﬁghjggﬁggé é?gge 55 %ﬁhe%&t@gg,mﬁ#éss@Féﬁa&ﬁdcﬁﬂss fl ow
rate of @dayl dme-ueBeliexsilied onNdCaeadaded online. Research 25 grade

et hyl ene nono S hef .purified by passing spe- cially designed

D st?:e and %&gg‘ t‘i“g%"“t élgﬁnﬁ’blélgé’si ddaP®%; Rgdeit Feaxairt Fanpdgh purity
ni trogen/ &ngon ;ivere further- purified by passing through their own seri.es
of two gas dryieﬁs, ong §arbon°dioxide absorber, and one oxygen trap. High
30 purity sol velit NREE £drt ReFCdri BB HHTRYSsi fgomaAraddepebi §hhuddesi gned
purificatiLed.coMmieBssbaehgase emdednhbhhy .t he reactor. The follow ng
naterials were used for the solution eth- ylene polynerizations: 12 24
February 2004 Ypdaiiedo¥etprialamingsane KMMRDeRD) moaosRr wikesganthigr ade,
99. 99 Mko1UenMbt RS S S nada, .Lnc., i by, ON Canada);

Ni t rogen (uItrg@ﬁigﬁzguﬁ??§? Sgggggg%nFé?'PrQQéF?g?hn¥%a a¥'$nbi,

Bel levill e, ONCgahgHexans APyve Guhdea hbgh4pwtétyph991999 ambdicFiaxair

C?Dada1 bBﬁpéhy, Bartlesville, OK U.S.A.).
The nickel compound used in the catalyst system had the
formula as shown below:
{ O~
— ’ .:P&Brz
O \ N“
15
iv The following preparation steps were taken prior to po-
lymerization:
. Toluene was distilled in the presence of metallic so-
dium and benzophenone.
20 * Catalyst was dissolved in the dried toluene.
* Reactor body was dried at 115°C for over one hour un-
der vacuum then purged using dried argon,
Unless otherwise noted, all pressures are gauge pres-
sures.
25 Typically, an amount of pre-dried solvent (5.0 1) was

added into the reactor under a reactor sealed condition.
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Tol uene (99.9 wt % anhydrous, Sigma-Aldrich Canada Ltd., M ssissauga, ON
Canada); Mbdified Methyl al uni noxane (MVAO-3A) (6.99 wt % &t FRPryaty 2604 :
t ol uene, Akzo Nobel Chemical Inc., Chicago, IL US. A); Cyclohexane (Pure

grade, 9W®@di/nsbd% Phillips Chem cal Conpany, Bartlesvill e"@g@@ﬁ%f The

ni ckel conpound used in the catal yst systemhad the fornu
bel ow. 15 The followi ng preparation steps were taken prior to po-

lymeri zat n@e reEtUsNe 005 Girsly Lled d 0 the .presence of metallic so- dium
and benzophenone. 20 Cat aleyst%hwa |&ss%old\%gs&giren e RS ot U™ React or

body was @Sréduze-11%¥odidiedy eetdyd siomindxarder (AU heyo By@eddisi ng

dried arggngUl I \a noted, .all _pressures are gauge pres- sures. -
25 Typi cal | ;-.c ?r?% noraﬁl"{%%o %gj;&rdi e%lté’olt\;’@ntre(a&t(?rl)a% heygpnt-emi the

‘reactor uddethe reactor seakediseddiiitenanl 3giWR3HAQUE 24, FeydiaLy, 2004
PCT/ US00/ %%Oil[ The rea glr was heated up to a desired polynerization tem
perat Ure. “WodiTi Sg et %t, J-GREnYRENEPRCERA dntsp(iByeranton tse prenger was
injected satortite téacisolvend bieaCerbdlise WF The HMpAcCtor were mxed with
an agitation spee f 400 rom5 for 15 min. Ethylene was injected into the
reactor to pre== r SPEPEHEAs dRvERt e wibheSOUNE off B WeRa. (thilakel

compound &Ze?0wae) mikih 29/ . e e)..was m.xed wth nodified
met hyl al um ﬁoxane En Al /N : gooineg%gg%&f g‘%té&%gﬁmgﬁég WaES Aféc/%éd P05 t he
react or udPR§’efR>r B0mireard masaddieited 1066 mwheotreayeloshexang was-used

to vegh apyenatal ¥at sHASLIUALS 1Bot B 8%t%§¥§gh%§%£ iﬂ sp%;%H EE?Wash
any catalyst residuals in the catalyst charging port. The |
reactor pressure was adjusted to a desired pressure level by {iD
regulating ethylene flow rate. Ethylene was continuously
charged into the reactor under agitation. Ethylene mass
15 feed rate was recorded online. Temperature and pressure
were maintained at a constant level for a given polymeriza-
tion time (1 to 3 h).
) At the end of polymerization, the residual ethylene in
the reactor was vented off after ethylene supply had been
20 _shut off. The reactor pressure was reduced to 0 Pa. The
residual catalyst was deactivated by adding a small amount
of methanol into the polymer solution.
The polyethylene was separated from the solution by f:}
evaporating the solvent under a nitrogen purge.  The result-
25 ing polymer was dried at 60°C in a vacuum oven over 24 h to
remove any residual solvent.

The polymerization conditions for the examples in Table

1 are as follows:

Cyclcohexane: 5.01

30 ~ Nickel compound: 20.0 mg
Al/Ni ratio: 1000
Reactor pressure: 1.38 MPa

Temperature: €5°C

14



reactor pressure was adjusted to a desired pressure |evel regul ating
et hyl enepf | ow rate. Ethylene was continuously charged i @f"gyepﬁ’é"’"?%(é% or
under agitation. Ethylene mass 15 feed rate was recorded online.

Tenper at wao0ls0o7pr essure  were nai ntai ned at a constant | @¢glushfibaqss 0i ven
pol ynmeri za- tion tinme (1 to 3 h). At the end of polynerization, the .
residual ethylene in the reactor was vented off after ethylene supply had

been 20 shut ofd- chle rgd he_resi dual
SEARIOY B aB8uES g,  IUCED:L Lo Opbym Il

catal yst was deactivated by add| ng a anmount “tffo the
pol yner sd;mm%nverlmmpw m¢W®@m@@@mammédomtbeassinglen by

S, AR P T 5 ol

was dri ed "at i'nN a-vacuum-oven over
sol vent. TEme m)tqsmrezatas)mdbmetlons for the exanples in Table 1 are as

fol lows: Cyclohg 1 onpound: 20. ratio: 1000
React\gg pressure r‘%%spc%ﬁg“ g H%S(f 1%3W65?1E@£J1’7’“?E1F%B+%ry
2004 PCT/2iS06) vibéed eyt , té]ﬁnﬂ&{:yrﬂii mo@afmfegiamﬁléeparéﬁgeﬁel yoBriza-

tions werefu‘ﬂ_i and t he tg_[oducts conbined into a si n‘g ymer batch.
Pol yreri z&t e G -SP IV entn (AR hFeoEHRP 2- u?‘érv\h%elf‘eum 5 For

the pol ymesy&forecny e 1:2}1e %é\%i&raﬁ.*&é)%él@éd)zélﬂ@n aﬁ&'n‘éhé"eéﬁhgg%]?% ent vias

simlar to those for except for 3 of those runs t
i sooct ane RREFHTE t‘f?esf 1h7 d‘ﬁqoh&%@rwﬁﬂecit%mpéralhr@ PRbY®er B5C: and

e by W0fon PEERS Wi Qb el §o8 o IO S, e Fpba g VBT 22 10

t|on runs were conbined into a sing
For Example 1, the polymer from each of the 8 polymeri-

wo) zation runs was cut into strips and extruded through a 1.9
cm (0.757) Killion single screw extruder and cut into pel-
lets. The pellets from all 8 polymerization runs were then

15 blended together and mixed with 500 ppm of Irgafos® 168 and

500 ppm of Irganox® 1076 antioxidanté (Ciba-Geigy Corp.).
and the entire batch extruded through the same extruder and
- formed into pellets. For all of these extrusions, the rear
zone was 180°C, all the other zones 190°C, and screw rpm was
20 60 for the individual batches and 75 for the combined batch.
For Example 2, the polymer from each of the 4 polymeri-

zation runs was cut into Strips and extruded through a 1.9

s

.cm (0.75") Killion single screw extruder and cut into pel-
lets. The pellets from all 4 polymerization runs were then

25 blended together and mixed with 500 ppm of Irgafos® 168 and

500 ppm of Irganox® 1076 antioxidants (Ciba—Geigy Coxrp.}.
and the entire batch extruded through the same extruder and
formed into pellets. For individual batch extrusions, the
rear zone was 170°C, all the other zones 180°C, and screw

30 rrm was 61.5, and for the single coﬁbined batch the rear
zone was 180°C, all the other zones 180°C, and the screw rpm

was 50.
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filmdie,

anpl'es” A°D

2q$ﬁ WD 01/ 18097
% Poi'yEt RYFER
co- pol yne2s°0f atdytiesedbadzafiesl pba-0betin waKerRXt &H@%@
and_wound up. The extruder was a 5 1.7 cm (

the ot her

m (0. 75")

(G ba- CGei gy

{82 s ey A
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Killion single
ds8l yneri zat

Corp.), an

t
|ned

and the entire
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i on
d
he

4906, b tﬂ‘t%rscrew  pm
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6PRERaRBPECE &he BHABEezomer ci al
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hr gggh a bl

I anmet er

own

Killit®n 38 i#kmsgﬁgﬁeﬂ%@r@mm@uallyuﬂ@rpmlKzem1m3ththe215yﬁmatldi di amet er
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Sat ur n

190EP

m ni _al

%ﬁéladépﬁer

r ring. The
220C, and

the die ZEWEﬁiﬂimbIhﬁKQhEEth@egSGéﬂMAﬁpﬂhﬁ@e 10 Theblbl i 4288 Wasts

non]na||YE§5 lgénggh Xglglnglﬁies for the various polymers.
Table 1
Example 3 A B C
Polymer Ex. 1| Exact® Exact® Exact®
o _ 3132 4033 SLPS095
Frost Line (cm) 12.1 15.9 14.0 12.7
“|Film Density, g/ml 0.889 0.903 0.885 0.88¢6
Thic}cness, pm 50.5 53.3 55.9 53.3
Heat Seal Strengths, '
gm/1.27 cm
60°C 0
65°C 121 0
70°C 302 11
759C 325 0 227
80°C 290 203 313
85°C 317 265 307
90°C 138 0 241 348
95°C 273 450 235 284
l100°C 303 504 245 339
lo5°eC 307 464 252 320
110°C 299 439 252 363

15

Example 4 and Comparative Examples D-G

The polyethylene of Example 2 and four commercial co-

polymers of ethylene and an alpha-olefin were extruded

through a blown film die,

16

and wound up.

Extrusion condi-

D



mension was 12.1 cm (4.75"), and blowup ratio 3:1. 15 Frostline heights
are given in Table 1. Table 1 also lists heat seal strerf§tifOrusy2Behsities
for the various polyners. Table 1 Exanpl e3AgC Pol yner Ex: 1Exact (g)

Exact (r) VEQ8U1809) 31324033SLP9095 Frost Line (cm) 12.115. 9pérRkdedsali | M
Density, g/m 0.8890.9030. 8850. 886 Thi ckness, pnb0.553. 355.953. 3 Heat Seal
Strengths, gm 1.27 cm 60C0 65C1210 70C30211 75C3250227 80C290203313
85C3172653070196 G3368 2413 48125 O2amStle 190 4

105C307464252320 110029943925%gégﬂgxarrp| e 2 g'nd ‘?’%%rzti??siﬁa&awﬁ%%e
The pol yethyt 2netofordrmele arnd ol - T ormefer alonparaol yaeEsamsles hyl ene

and an al phag 0l ef+Hselfe eX4d t bl o filmdie, and wound up.
Extrusion condi 16 24 February 2004 W@i@%ﬁ%%&? 4Yirengths
are given in Table 2, and other physical properties are

5. given in Table 3.

Table 2
Example 4 D - E F G
Polymer Ex. 2 |Exact®| Exact® |Affinity® |[Exact®
. 3128 3132 PL1B8O 4033
FFOSt Line (cm) ' '16.5 12.7 15.2 13.3. 15.9
- Film Density, g/ml 0.895| 0.903 | 0.903 0.905 0.886
J Heat Seal Strengths,
gm/1.27 cm
70°C 0
75°C 60 0
80°C 296 180
85°C 354 276
90°C - 368 292
95°C - 391 10 0 0 4 295
roo°C 350 242 S8 52 332
- 105°C 341 525 443 - 365 : 310
1i0°C 360 533 568 523 311
115°C 358 485 590 571 274
120°C 365 531 590 541 273

17



L

tions were the sane-as in Exanple 3,
Exanple 4 and 12.7 cmfor Conparative Exanples DG Frosfigheuaryéfed ¢y,

t hi ckness and heat seal strengths are given. in Table 2, and other

physi cal worexpesgzi es are given in Table 3. Table 2 Exanpl e¢Bgigsoo by Mer EX.
2Exact (r)Exact (r)Affinity(r)Exact(r) 31283132PL18804033 Frost Line :
(cm 16.512. 715.213.315.9 FilmDensity, g/m 0.8950.9030. 9030. 9050. 886 Heat
Seal Strengths, gnmf1.27 cm 70C0 75C6 96180 85C354276 90C368292
95C3911000295 100C3502429852332 105 43- 365310 110C360533568523311

except the layflat was. 13.3 cmfor

R QAR 2424 1 DA E NI EQNE 412722 17 24 _Cobriuaaryw. 2004 \ 01/.18097
Tablo 3 PEFM A IROL o Exbapl et b pol e B 2bxakt () Jeadk (1)
Affinity( P—BxaetH{+) :
. Polymer | BX: 2| Exact® | Exact® |Affinity® | Exact®
3128 3132 PI.1880 4033
I, 0.5401 1.140 1.180 1.030 0.800
Iio 6.210] 6.600 6.920 8.770 4.450
I]_Q/Iz 6.6 5.8 5.9 8.5 5.6 .
Tensile Properties
D _
Tensile Strength 42 .0 43.1 47 .3 43.8 49 .2
MPa '
1Elong. Break, % 817 892 856 840 834
1% Secant Mod., MPa| 21.6 | 52.9 57.7 64.4 16.7 ;_:’T)
Tensile Strength 43.3 38.4 48.5 37.0 41.4
Mpa : ‘
Elcng. Break, % 795 861 B65 807 720
1% Secant Mod., MPa| 20.6 50.3 59.2 61.9 15.7
|Elmendorf, g/25 pm
MD 93.8 144 .6 193 .4 262.7 . 40.9
_ TD 107.6}1 171.0 233.1 263.95 25.1

Table 4 lists the branching levels of various polymers

used in the Examples, as determined by *C NMR.

EOC is ends-of-chains.

In Table 4,
Total methyl indicates the total

number of branches plus EOC, while methyl indicates the

amount of actual methyl branches, both as defined herein.

Table 4
Branching per 1000 CHy's
Polymer Total |Methyl | Ethyl | Propyl [Butyl |Amyl| Hex+
Methyl - | and EOC

Example 2 59.4 37.2 6.3 3.4 2.9 | 1.7 5.8
Example 1 60.8 41.0 5.6 2.7 2.8 1.8 6.4
Exact® 4033 54.0 0.0 54.0 0.0 0.0 0.0 0.0
(£ilm) ' '
Exact® SLP 43.1 0.0 2.5 0.0 [39.2]0.0 0.8
9095 (film)

18



31283132PL18804033 | 20. 9401. 1401. 1801. 0300. 800 "

[106. 2106. 6006. 9208. 7704. 450 110/ 126. 65. 85. 98. 55. 6 Tensié & SPFef?94s WD
Tensile Strength 42.043.147.343.849. 2 MPa. El ong. Break, %817892856840834 1%
Secant Mogo.o1Mtp7l. 652. 957. 764. 416. 7 TD Tensile Streng th 0072
73,338, 448 RN T 041 4 Nba i ong. Break, 9§95861865807720 14SLUSNRHNy
MPa20. 650. 359. 261. 915. 7 El mendor f, g/ 25 m NMD93. 8144. 6193. 4262.7 .40.9
TD107.6171. 0233: 2 a e..hr |ous
polymers used F%%f% : 5;#11):1;6;&&1% ée%g?tgr%mgge %taq%?g]%ﬁﬁ%\é agf\é% 5 ECC
i s ends- of PERAMEES .- ToThe feshyhlseddivest bet Hé’atcxktfairslq‘rumbeut ohslingnahes

pl us ECC, t Dyl di cat nt tual nmeth br anches,
both as de?g % %gr gléénzbfé ?)c?ﬁ E{%Brg hi ngldper%fﬁgé' %ﬁ? %yﬁﬁFTot al
Met hyl Et hyTRispykeBat gsAdpsHeibelbtihy Rand. E@GutE)iarfFﬂcﬁrnal of Plastic

259. 437 26 3§m anglsﬁ e%:.n an’%]o(_al 198 841 9%462 72 81.86.4 Exact(r) 4033

Table 5

Polymer| Ex. 1 | Ex. 2 Exact®
4033

Temp. , °C Strength, N/cm

80
20
100
120
140
160
180
200
220

4

L]

L]
Wiwinjo |olulw vl

dsirls|udeiunln]=
oo oo
i wlwlw{n]o]{w
oiwlulojo|olnan|o
wln|d |k lo|w]w]|wlm
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54.00. 054. 00. 00. 00. 00. 0 (film Exact(r) SLP 43.10.02.50.039, 20. 00. 8 9095
(film 18 WD 01/18097 24 February 2004 PCT/ USOOR4401 TaBf&eBruansgQ4 he

results of hot tack tests on various polyners. The test used-was the
"Packforsk” test, using a pressure of 280 kPa (40 psi)-and a dwell tine of
3 sec. This test is described-in A M Soutar, Journal of Plastic 5 Film
and Sheeting, Vol. 12, p. -304-334. Table 5 Pol yner Ex. 1Ex. 2Exact(r) -4033

Tenp.,CStrength, NNcm 801.63.04.7 90%r2dms3. 9 1005. 42. 53. 3 1204. 13.03.9
1405. 13.-05. 0 1604. 83.04. 0 1805. 12. 94. 52004. 02. 34. 3 2204.12.03.3 19 24

February 2004 CLYRME wha€labmedaidmed is: 1. A process for |owering the heat’
SE) 00 Loy o8 el ELE AN USRI BT 200 S the.
: temperature of a polyoclefin-based thermoplastic, comprising
5 . the step of replacing at least a portion of the polyolefin
in the'thermoplastic'with a branched polyoléfin having a ‘
density of about 0.86 to about 0.93 g/mﬁ, and having methyl
branches and at least branches of two other different..
lengths of six carbon atoms or less, provided that said
10 ﬁethyl branches are at least 10 mole percent of total

branching in said branched polyolefin.

2. The process as recited in claim 1, characterized
in that the branched olefin is obtainable by polymerizing
15 an olefin in the presence of a catalyst component

comprising a late transition metal catalyst.

3. The process as recited in claim 2, characterized
in that the late transition metal catalyst is a late

20 transition metal complex of a diimine ligand.

4. The process ag recited in claim 1,. characterized

.(r- in th;t the branchgd poiyolefin has a density of about 0.86
to about 0.91 g/mL. ’
25
5. The process as recited in any dné of claims 1-4,
chéracterized in that said branched polyoléfin is a
homopolyethylene. '
30 6. A process f£or preparing an article comprising the

step of heat sealing'a first thermoplastic surface to a
second thermoplastic surface, characterized in that the
first thermoplastic surface and the second thermoplastic
surface comprise a branched polyoléfin having s density of

AMENDED _SHEET
20




in the thernoplastic with a branched polyolefin having a density of about
0.86 to about 0.93 g/nL, and having nmethyl branches and?4feberst 28Manches
of two other different., Ilengths of six carbon atons or |ess, provided
that said 10 nmethyl branches are at |east 10 nole percent of total
branching in said branched polyolefin. 2. The process as recited in claim
1, characterized in that the branched olefin is obtainable by polynmerizing

15 an ol ef i ayoyt pe gBr epeRsBuef nags st q@gg ORI S | at e
transition netal catalyst. 3? The p?%%gs% %éﬁgg%i eéﬁﬁhq%%gﬁﬁggi%”“f
characteri z@% leasthhrarpbefafé twanethenriiffieteryatlangths ofasliat e 20
transition g cqmpl.ex pf i nes ki d. 4. .The process as.recited in
claimi,. chatrrgcl?%ler??es o?nlgﬁ%‘[ %@%é%%%r}leadt psgllyolmé%li’ﬁf(\lh FagChessity of
about 0. 86 arg aboliradtollghele pPérdentThef proeds bramchdoigt g saiany one of

cl ai s 4, terized Ln that said branched polyolefinis a
honnpol;%thyréﬂ§£g§oséiyﬁgﬁ%ﬁ%éss,for prepari'hg an article conprising the

step of heat sealing a first thernoplastic surface to a second
t her nopl astic su faﬁe characterized h%ﬁ%hat the first thernoplastic
surface and the Sechid PRRTHIDI HSTE IR fdt &1@dfp i s€harBranEhsed in

pol yol ef i n payEngha Beasihya ofl HMENDED PEET 3@ %gr EE?S#Qf;ﬁzgggélaﬁbom
a

0.86 to about 0.93 g/nlL, having nethyl branches an ] east anches of
two other dPFFEFRND| BREtPEeSANGS oI @ asdlaEsnsosponent, cpmpvidénat hat

sai d mefiohyl 1 DE@NENBSsT A& Aled Bt ! €. percent of total branching in

said 5 branched polyolefin. 7. The process as recited in claim®, '
characterized in that the branched ol-efin is obtainable by polynerizing an

olefin in the Presefre Ao aAtal Y8l :CUPINCIL SR | L0088  ari ved 4n

that the article is a single or multilayer f£ilm.

15 9. The process as recited in claim 6, characterized in
that said branched polyolefin has a density of about 0.86
toe about 0.91 g/mL.

10. The process as recited in any one of claing 6-9,
20 characterized in that said branched polyolefin is a
homopolyethylene.

o 11, An article made at least in part from a first
) thermoplastic surface and a second thefmoplaétic surface
25 Jjcined together by heat sealing, characterized in that the
first thermoplastic surface and a second thermoplastic
surface comprise a branched polyolefin having a density of
about 0.86 to about 0.93 g/mL, having methyl branches and
at least branches of two other different léngths of six
30 carbon atoms or less, provided that said methyl branches

are at least 10 mole percent of total branching in said
pelyolefin. .

'AMENDED SHEET
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10 late transition netal catalyst. 8. The process as recited in claim®,
characterized in that the article is a single or nultil §§§P 0065 9.

The process as recited in claim®6, characterized in that said branched

pol yol efin has a density of about 0.86 to about 0.91 g/oL. 10. The process
as recited in any one of claims 6-9, 20 characterized in that said
branched pol yol efi n is.-a hom)pol yethyl ene. 11. An article nade at least in
part froma fi rs% erm) i C surf a_second thernopl astic surface
25 j oi ned toget h&f" b ‘Fne% '15 i Hy ‘T??a‘?eéﬂ}é’r i28d™ divhabarpeteriped :
t her nopl ast ig Sh&ﬁaﬁﬁeﬁé\ﬂlatﬁ@m&m BRI G o%%flﬁag: 1g0gprise a
branched pol yol efin having a density of about 0.86 to abo .93 g/,
havi ng met FPLFPERLFE 7 ekefisndin phwnareseoiet wé ot hel:adiyfsf:erent | engt hs

of six 30 &&k = PBr CE?E%]: a rapches are at
| east 10 rml e per cen%ra?&{ ogtlgt-lﬁ‘;S T Fi \é{ ng | tr?qg%iog }"g #Fg g MENDED SHEET
21 24 Fébruary 2004 12. The -artl cI e as recited in cI al m 11 characterized
.in that vvherel heﬂg O|eflnli: btaln blen&){ E marlzlng an
olefinin the pr esenc caetgl SCLESpdRefit 2EBnptt s actgrezed

transiti on imettdiatcatrad )Ee.ttlcﬂ&. ﬂ;-.ha anhgalaeoas:nueeuaglernfﬂxal m 11,
characterized in that the article is a single.or mul tilayer film 14. The
article as recited in claim1l, characterized 10 in that the branched

pol yol efi n has adademsid wrefi cleods @e88telioiabeusiif- 91, gélﬁférraé@erlgﬁ
artlclz8 s recited iin of clains 11-14, characterized 1n that said

branchéd pdi¥y &haS % nafghﬁﬁlnﬁﬁﬁh’?éﬁmlf‘eﬁés AMERBEDS of 2gbout 0.86
to about 0,31 g/mL. :

[
15. The article as recited in any one of claims 11-14,
characterized in that said branched polyolefin is a
15 homopolyethylene,
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