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HETEROGENEQUS, COWVPCSI TI ONALLYPHASE SEPARATED, ETHYLENE
ALPHA- OLEFI N | NTERPOLYMERS Background of the Invention
wO2Rpo7Me1B7i nvention relates to a heter ogeneousPCT/U52006/042529

et hyl ene/ a-ol ef i n copol ynmer having a relatively hi

RETEROGENEQ U GIBVIEDSY TI(bNmLh&.P EEDV\ETEE’LENE

di stribution, aA&PﬁMgﬁlﬁTE@QHTERBQIEEW%E§|t|on

distribution, as determ ned by CRYSTAF or ATREF
Ba&gﬁmh&sﬂ&ahﬁhﬁmhnvention also relates to a process for

mag).n ch a co | ends th
il Dot manrer et Bt Pripieont 4RGP r Miopshymertosing e
1e1atﬁi>1ly hth hdk@n@ROVR dedsig, 400 vigkove mpxabqimvelm Hiistpibttson, and highly

npr oved toughness and adhe [
sepa%é&orﬁia?fzf@g%ssmur@ry as %ﬁefg]aﬁﬁ by gﬁ%? i{F Aﬁi@&@ 24 Sh% Fﬁé
inveRi@Rlalto aat¥@b h pited |f@rﬁﬁt&1ﬂg@ﬁ@f ep@ﬁ)al@in&g bledts tisadte with additional
denonstrat e |$?roved opti cal dg 3% ﬁ ertbes and..
polymgss. 49d fabrisgipdartiglesyaade feom Aedf thebofs ¢ ip Oﬁgfﬂp" TFT pibits
1mpr§%hm%§nés§ ﬁﬁrhdﬁé&[bnwrcfb@ftﬁs ad Nl RabbdptodesdabBity. Ih bddifi@dfilms made
shri nk | ms and bags, overwap filns, and heav

fromsth¢ yspin ,qgwblbgssbler@g Hyégrlpgqap@g the sque&mmpqtqa%mpxlozﬁd 0 1029 ancY tear

pr op%%?&ﬁ%%ﬁ%laﬂ? I\@éﬁ‘%ﬁl@edqgr 18 Y pBRQHSRRA RIS 1i@&rs, lamination
Interpolynerized wt | east one unsaturated

filmg orienahwbrink Himspad b%gswewep imszand g INgPRPEE PagsyRspecially as
bloviiResi tions are well known in the art and
commercially available. Wiile the art is replete with
vaf2bus }memgenetoas poignera nidtadeng rcpiv@ymee@mrqme@olfyeﬁnzed with at

leasigo&lﬁﬁ LLFage H‘}élngrpleer Crglgr?raé dﬁbﬁmg %ft'lﬁ%%’]ig tg g!itglgéetlsé?él% itions are well
knowdinl tllﬁl aéi“; drd cpmﬁﬁfttlallié 2vaﬁliabllgi Whlrlli ?emrthsamlp]iqtg vgdﬂo@,nous products and
man%%?tlg{_}%ﬁ te%Pg%ﬁE{) ft%f grgparipﬁ gﬁx %nxp ccignlgmgrs 1}% ?i’eﬁ%i)ﬁ eeitjgargr%{sa%g Ghe

knowh Relhud $ag 1k agkgred eautycm pRepadusingle anth laviep gmsﬂl tbughhess

react or _products or r ble
proneR 5ot PR B BReUEe g SEeer DebisodaPRbpyepesgsin
(mcluﬂﬁilg @ﬁg@deabﬁér pR8ftnd %Xénﬁtilﬂtlp‘lél rqattoCEsdicts@r pdymmdjlcdi,ds) still do not
for exanmp excessj vel %?thﬁ extruder curren

BXh]lbé&m qegfﬁglli;@]gnqe&f SPAdRRPFe (?fiﬂl 1835? £a88 ctfﬁ:xtruswn processing to
avo%uifoi lé)&h%[bt ex¥Bsively ni ngirtidel urRAf Rydirenfents f@otowal film fgiﬁﬂ:dtlon with

e Stability to maxi m ze qutp
sofima el toPEd daperiEsPETRme: el S t%%i“i"%ﬁ geput rates); a
gool bARRE bt 8 redi@ct; doBA RAZR BN nfabiGRo@tiRS Sow [iBh hdde@nd high gloss.
traditi onal solution for achi evi ng i nproved toughness

pr ol@ér t | Be tfaditiondl lsglhéevefos zwiﬂ@mé iryprayed toyghrsisy pgperties for ethylene
mtelépogytJ I.e?s(b;l%fgléleg %ha ﬁfggﬁlr?x{gﬁhgﬂu% Equv IRle V@é'lgﬁ’i\.’@isgﬁhtlons due to

I ons at broad nol ecul ar
the toei @hrtbr@bidsmoﬂacblax weiglg dmtrebuiumme krowpiteyigldredyigedsigughness properties.

(SIS rti es ropertie
o SR LR ) A b0 4 A e
relaﬂwmeﬁgmmarrce&ammmbmmﬁn1gsh onplbcammmhtlz DBEn@ﬁﬂf ﬂw tvR resins are
thergg) e (ﬂﬁﬁlé?(@fl fc’ %@2@/}% f baiange Br(?p@g%s oﬁurﬁ)%&g\@o itl%ﬁal

iI'n or rovi nce of
unlﬁf@i@ﬁirﬁdr@& coﬁpkisdehte bffdiegin bimdms iptowmln ahhaoeridftorghmasy properties.

Proglﬁoﬁlg ORGB ?ﬂ%gtggre%{l B%Q‘rPr?llg’éetgro%lgh mod1ﬁ?¥1og P t\flle gl%nd components is

the objective of numerous prior art publications and patents.

[4] For example, Lai et al., U.S. Patent (“USP™) 5,272,236, disclosed substantially

linear ethylene polymers characterized as having narrow molecular weight distribution, high
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Provi ding the proper bal ance of resin properties
through nodification of the blend conponents is the
wohp@Eakisse of nunerous prior art publications a0WUS2006/042529
patents. [4] For exanple, Lai et al, U S. Patent
comp{osidGRA )mlﬁqrﬂfﬁﬁ aRB6Ng diamdranckidg.skis picaht TSP £:219.143c@¢ Hazlitt et al.,

USP ﬁét}ékéfﬂq gpaﬁ%eﬁ g)ﬁférrsnarcbq? g)h}%gljc %o%g hﬁ'ﬁiﬁlﬂ%ﬁ‘p g%’lﬁ%bla{{)lg chessablhty

Frasdtit zilo UlSPt4)24a,ﬁd9 dhmg;ectﬁm pro@:cesrmddle i Azl wanoleghilar weight

dlstrng y?aaxfa f) mec)?ml%l?‘l?r camg%ﬁt}]on ) Cﬁpfﬂ%&l %KZJ Q Z?cér%r Icaga{sﬁs‘g %}ﬁ&ﬁ{jwhwh is
said wsaﬁleﬁgfga&u dpitieyt and:ﬁl&Sﬁﬁlchtprc@brtl,es Lﬁl‘s’emlﬂa@ql@sms Mos0p6kahd

SR PR TR KT -
hom@geﬁ&ﬁﬁ aetabyondlekl HREHIREtalyat and/Blin [Bydics nhemtfranh H{cslgs:aledalt gsp

57 SRS B el BRI SRS A BIRTE bl lonsmion
tensif £ GSp#Rf préhREdse W dias/Len0o @tsaﬂoyeﬂqﬂlyhﬁﬁblﬁﬁds&dsrd:as‘témhsna)mpnsmg a
made using netall ocenes or other honog@neog Eg&q%ﬂ]
substegtiglydineds gdwiene/grollip dpterpaliger aud mhpiEtogeheey (CIrgPER?
1nte\jggglgl§xo Odr p@llémcl\rthj%er@nc%; @clﬂ@egU 9103)9/ 19gs4r; UBQO@VZOHD55 Qr8Pas

6 59B0ON TR SrBhdH B ANEE SAbE b osRbEr 66200 4875 3t00

4258 1@ '4%5 @l7sP QJ 2)2@965 bl 1869%; 1ek3 665 b 8hb, 798 akONPT4, sen@ A-882,743;
St anti al I'i néar et hyl ene/ a-ol efin inter

EP-/4A08 31 hEP o &@eﬁéo@m@p@@x &Pt AL Eﬁtﬁs}ﬂ@ﬁ%ﬁ AEHLEP-A-100,775;
f ingl /198, 341;
WO&%@%@@%@%& RO ESY %‘8%*’@?5%9%9 6 426, 384;
6, 43D, 63%;spite, of 1k, f61¢gq1n§d1§3(1sp&2,3hcrd stGQ@m@mga nqﬁd ggthe glgﬁor a single

oo SRASe  G0mR R B 5 s B v
propeRied-e8@2iall ¢ for ukeRn AlobmAilB4Bplickiond- Zhdre @i9d remains a need for a
EP- A- 141, 597; A-109, 779; 9/.46 ; :
compyd 3473 i i gne Ot YEEOERANG g s There
is e el @orQf filinEpE B YD1V filinsar laomtigslaydriidmewit a didsired property
TS DR oL OB O S S0 n o o s
invelROpBYiasEssabbdiowy and good optical properties,
especially for use in blown filmapplications. There
Sunﬁha%poﬂ'tﬁéfﬁllvaﬁmﬂ need for a conposition conprising such
an ethylene interp mer with a desired bal ance, of
pro®érti ¥s havﬁ@chvqr adjetes0gsngPEE EPPPHCL O fqtlryllﬁne and one or more Cs.1o
o- ol%ﬁ% Qép@t!l )S/ B2k lfdclcﬁé ‘Bﬁwﬁ’gl_ Ml i@l Qark By Bblebildrfeight 8ibtribution
eS|re property bal ance hese and ot her objects
(MWD, relosiinmanapsamenamet distbatien. det kghle srraraisd FrPRasBian gistribution.
| Qe ¥ with at least
R IXATbAEA YL Aok oo v s
onel&LBr- dgﬁm esngsialky pbéxgneer loqsct@pwrl esnscialiha pterogspeqys pgerpolymer
pre%aredl and & ﬁe%?ryﬁ]a? g?lgx%g&iaﬁ!)rl é’onghlugﬁsx Sieacrizdd @Ct ene,

ecul ar wei ght
di sty i bua imeh ifdeBD)nge felat.1 el § dabrinoprefeorpbnbamrl -2 to 1.4 dg/min., as

G ot ot SRt AN ASRPALALECARRBO I Of16 ke,

distribu aspect o e invention IS a
copb) ynes desitp |fnoﬁ1 gl3etd myqze Zéci prbbraplyl fpme P92 th QP tone/er, and most

| east one %g&)ll @%-8@]92% orb 91%S eCl:a e){rrniliec{]ac%c?ljta%g A ASTM-792

1- oct eneP™ et et ogeneous I n
c) an Lo/l from 7.0 to 7. 7 p1eferab1y from 7.2 to 7.5, as determlned in accordance

ASTM D-1238, Condition 190 °C/2.16 kg and Condition 190°C/10 kg,
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prepared under Ziegler/Natta polynerization

condi tions, characterized by: a) a nelt index range
wonamos1sk7to 1.6 dg/mn., preferably from 1.2 POTAS4006/042529

dg/m n., as determ ned accor ding to ASTM D- 1238, .

Cotidli t i the ndGOIGDSARD kg dettryningd b R ST AT 28 i@ cgolgrggate ¢f 0.2 °C/min

0.921 g/cc re rall °

most pr cqftliris 61 rogzlﬁn d}éstrg]%g&% & tg g&aﬁéegt%ggeg{{&ﬁ:io &Y °C having

determ ﬁsd aad mecmhldngeak&) c@@'EMn?inz toc Jovaarystetiing Znflrkggh crystalline

T el SRR 1 i

and Congiakivadth bOBGekGt ‘kfgeﬂ }hah B& Cnprcﬁtrmlblyzleis ﬂmEDCaglore preferably
determ ned_ b YSTAF coQl i

conpri s 2‘@5 a%fl oS Cali'sgtufes b |81 i Rer? %?g’ p? Jéfﬁtglélg g%gg{rhgh 16 percent,
range f i fi’t@feia@lyg&s @an hﬁyd:rﬁ@t 61 thstotah palysecoright ped k s

correspondl to low.crystalline a h cryst.a
pofyner ¥ 61& fert sthp eéfﬁ"é‘&? R R ??mg'egn%m{a 1zed bhle@%AF peak

crystal kdnﬁ)@raﬁﬁw&n@nethlglﬁ&yﬁalnﬁﬁhaWOdt hinai tHeetetphive afnount for the
| ess than preferably less than 5 0C

or o1 or A STedcPYR I e ED LD PR TRAE 9 FarC s eester

20 perceph0.9n8fLE &akh Y7l ess than 16 percent, nore
preferably |l ess than 15 percent of the total poly

weilght , Aawqor@)asmqqteofdher eSO if ORI FUBITHEGIRIEne
1nten{qglgﬁ1£xhz%d Q’?&l bt g% ERYR R, @ﬁe&aﬁﬁ mgfeﬁé B Bodt&ife, 4 @specially a

crystalline raction mnus the relative anpunt
hetefogencbire nEORVETAFpreparsdeundey Hiealer Nagapely metifegon spndiigns ghigrsterized
by: from75 to 85 0Cis greater than 0.5 and | ess than
1.7. [7] A second aspect of the present invention is a
copd| ymermgomped shgegfran Hyll terled dgimisr. perdfsrakly ifoad! Ritg b4 gg/min., as

| east o r(‘ieter%an écp ac%orgmgft(% RSTﬁ%%S%&%n%mq@é 688.19%k

1- oct ene, eérogeneous |nterpoF mer
prépar ech dmde/rfcmn G@Il@atd mlt acqocpfefmdﬂy framj S to 0. 919 g/ce, and most

T

dg/dyi n. anawlgeltoﬁfm ned. 7ap:[efera’rblyn@om6 2A8TM, Bs ﬂ@@&ﬁned in accordance
Condi tion 190 C/ 2.16 kg, densit\éefrom09?
0.921 g/zt\%TM&b%Sér%ﬁymﬂrl . kg ang Condjiden OCE! 10é<ﬁd

det&gr pr etflce BMaﬁz%lr %19 c%g\@ Je%ngmgcﬂ-% GOES T3S at a coohng rate of 0.2

m ned according to A 2, an 110/12 from .
7.0 to ?Cmnnppmpleieablbynddpkﬁwtmbtzwtl i the EmpsRtER FEghireRdo to 90 °C

in acco I'

Condi ti C)hn %ri]% 81r§é?{%@e{?6r;ld2%§kst c%% 8%(%}& tloiigxg Gé%taﬂl@ng E?% %@Bj crystalline
det erm rlmdjydwychRM@T DaRts aespectively] Wirgein shechiglt ciystgllimy egnpponent has a
conpri ses ﬁ? §’tfitl% at q"/a belglkog [esptlﬂgﬁ , g)?efgxla ytie%mgﬁ §t°€| rrﬁore preferably

range fribi avi ng second peaks
cor r espolagithegy 4%, belv crystal | i ne and high crystalline

poI frer ' 811%’@&;) %ﬂmtéa} crﬁsﬁﬁﬁn L4 ABLY ns YOSEEH bl I"ﬂrﬁeé?&tg)lﬂ of the SCBD

cry taI |7
curve constitutes less than 16 percent, preferably less than 15 percent of the total

polymer weight.
[8] A third aspect of the invention is a copolymer comprising ethylene
interpolymerized with at least one Cs.jo o-olefin, especially 1-hexene or 1-octene, and especially a
heterogeneous interpolymer prepared under Ziegler/Natta, solution polymerization conditions,

characterized by:
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peak width at 3A height of less than 8 0C, preferably
less than 5 0C, nore preferably less than 4 0C, and e)

woheo7epaessti ty of high crystalline fraction as PCT/US2006/042529

interpply@etigefl i@ at least PRedrspe-RIGE

determi ned by integration of the SCBD curve

comst i t atred ihdes sanghdrom1 B! pet -6 dgtmin.pprefepabhibirgm [1&ste Ithdgimin., as
15 percent. o I rd

aspoct _ SRpfiea Pkt EaIH HIBES KRR, 10 LA,

et byl ene derrsttg rfxpml O/9iBrto D93 1 \@iochprafierablyafsam 6485 @919 g/CC and most
a-olefin a r

especi aPr {f’ aa %b8¥%%)edc;%)sé C%t’%rde% I@ﬁéed?&gorr%%g STM

Zi egl er Arﬁ\lag/tzafrors dlmtbﬁdh pmfdnylvtg rfnomaY 2 m7éoaﬁddetqrmmsd in accordance
characteri zed bé% |t index range from1.1 to 1.6

dg/ ni n. ASEMePdR HQIF%MS‘P &2lg kg angd GRgydition 107410 ke,

rm 1} t
59 qusta[%‘fﬁgdﬁgﬂ gilllttﬁff"[f’%?oﬁrgag' t%t%%e%t% éLl :in@na ge%Qnd normalized

pr ef er a@R3Y ST AGnpeok JaBperau®, Gaae, gP@%SPOW F?o@(w CfYSta“me and high
prefera I
Becor o ny e R B GmyRBa ERMSIRTGRe at u cooling
pr ef er alpity of 9.31C/miR rQSQeCTIVQy, wilerede ther differerpeiin peak temperatures is at
accorda S b 190C/ 2. 16 kg and

Condi ti 2%&1@ é gégé%t eg&q’\zﬁjl&rst%nor mal i zed CRYSTAF

peak t entpeddfermes ﬁrpéaktelaamd anogieic derd theo npmializedd CRYSTAF  peak
CRYSTAF eak tenperature r d

cryst al (THESTG T b oat, Sp AR, Sue R AP ARCI DL Db for e
of the nmmzmveemsmﬁ temnpemmraﬁn thegakifrogn 7ate8DfC is greater
0.2 C mn gspectively, wherein the difference in peak
terrperatﬂl?lné) is at least 16 OC, preferably at |east 17
0C[9pnd sefoutihgspeldt bf @k @veRionAs & &tﬁpolyﬁleﬁddrr\(ﬂsﬁgfahylbnef or

the normalized CRYSTAF peak ten‘%{]z{hure for the

p{PEe g %?nefﬂdad%fﬂ?&aﬂy a

hete?%gﬁﬁn@%%e%@bﬁ%%ﬂgﬂm%&tm& pbl?m&ﬂilﬂtiblﬂ&lﬂ&iuﬁﬁ@ Bhafdeterized
0]

by:

OC is greater than 0.5 [9] ourth aspect of
the invention is a copolynmer conprising ethyl ene

i nt,er pol,yABY indSdraitd ol 1l 8aY dgﬂﬁﬁl g@ef 19f1%hfefizlﬂa 1.4 dg/min., as

especially 1-hexene or 1-octene, esp eC|aII¥
het er ogelrisowiged sveeris fyAEFMR-655r @%Pdll}mﬂéPO °Cl2.16 kg,

Z' %9' er/, al\&k%ﬁ? fpcgh ¥I%5 {Z@b2 IOQCCC ‘Bﬂe@ér&ﬂl@ ﬁ%m (Pél@ %1@@@9 bZethnd most

a) a ne I ndex range from1
pr ef er alprgferhlply from 001660 -918 eleg. Ad qlf:terma@d a@p&ura tR ééFTM-792

aC G Z Lg : [11% I]E(ﬁ% %%g\ 9%01; 3 8%1'6@%\? i&érﬁ’ A. 2]1%07 5C/ ag dét@mhﬁbd iR)accordance

preférably from
0 915 t u$rn? 19138 ACondidE 1907612 mlgfaan abhditido PM°Q/19%E, t 0

0. 9%8 g/tgec nor?nsahge%t Se(anll) ncglgve ad%ge(r)rguglleg %y t&ﬁ%ﬂ% z?‘tga2 cooling rate of 0.2
°C/min comprises a bimodal distribution in the temperature range from 30 to 90 °C
having first and second peaks corresponding to low crystalline and high crystalline
polymeric components respectively in the temperature range from 30 to 90 °C,
wherein the high crystalline component has a peak at a temperature of at least 80
°C, preferably at least 82 °C, and

e) the difference in the relative amount for the normalized CRYSTAF peak
temperature for the high crystalline fraction minus the relative amount for the
CRYSTAF curve minimum temperature in the range from 75 to 85 °C is greater

than 0.5 and less than 1.7
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c) an 110/12 from7.0 to 7.7, preferably from7.2 to
7.5, as determ ned in accordance ASTM D- 1238,
weanatidsissm 190C/ 2. 16 kg and Condition 190 OCVI €ckais2a@y/042529

the normalized SCBD curve determ ned by CRYSTAF at a

co c[llﬁ)]n g Ac ﬁiﬂeawéct Of (Be G¥emdnninvamion issae@peiyﬂnérrmdrphsmg ethylene
mtelﬁg@rfn réze 1@1 gﬁsagréezc(‘%gg-g%égltgggegla lagggxe%élgrn oc‘g espec1a11y a
heteBigygbad ihiefpelyateelplapagdd wdyistiedldiNeea pﬁilymmﬁzzrancn mnﬂmeﬁse tHaSacterized
by: respectively in the tenperature range from30 to 90

0C, wherein the high crystalline conponent has a peak
at ap t enpedleindderadfe @ém l16astl .84y @,, prfahay abhy1.2to 1.4 dg/min., as
| east 82 0OC, |fferenc in the relative

anount fds'refrflﬂef %a?l)ﬂlas Fozfég (AR EPA ﬂ@&wntlaﬁ)rp%(?% k®e for

t hey) hi gh &ehyigtiainh 00€3 to @1l &, Plefdily om0 1316 ¥©19 g/cc and most
anmount for the CRYSTAF curve mininmumtenperature in

the rand&fraRnirom Y 0450.8t8 g/ec. gy detprmined prgprdmeso AREM-792,

| ess than 1}a/Ed817.00f 1.5, 18808 GlonPh. 2ttQQ 595@ 888 ined in accordance
invention I's a copol ymer conpfising ethylene

i nter polw Pzag8.\franditign 19%442. lﬁ)k%a@ﬁomd)ampl%ﬂ?ﬂ,o kg,

es Qﬁm altllleyno}mgi%& @éBBr as Jd'e@ﬁﬁﬁgheb élgg %pgtce{ %oﬁixg fhte of 0.2 °C/min
het ér ogeneous i nterpol ymer prep er

Zi egl er [cNaptisgs p bimadelk distebition it tha tintfeonse rappafram381té 9@HC having
by: a) I e dg/

orefera {/Eg fgrogjren %ﬁé %%‘% lgtx/r g&gtgﬂu}e Egrrslr;lbéael%t @a\%n% 3 peak height in
accor di mejative ab®TM dD-RIL B 8d I@ginmylstalhme n@ﬁnéﬁc&omﬁomt (hbYing a peak
8 gigsl #ggg%gelgt/wgelamount do% Rq.zgsél algc{ a lfleI‘P/g %T?IIII%]{; ragl?n &ng)f%i]tl{re between
0. 918 g/said, flrasarmdesEmhm medd, (ahaemg dl dugvet mmﬁﬁiFMhéﬁgﬂ MA) wierein the
110/12 from7,0 t refera

ot er i T Mt heionSs i XGB! ookl diied By gy & Sninimun
2. 16 hleghe(mlmxis gﬂeﬁxar tﬂx&@%@f&@bly gx)eaﬁehtﬂiamDB mal i zed

S as determ ned at a cool rat e of

H pﬁéﬁ‘é@ SmB?‘ﬁ‘BB‘ﬁ |of @p glft};l 2HGEG @ﬁ n?l‘ﬁlapﬁ,‘é SCBD cucr)ve21s further

chmﬁ&éﬂ%@& B§ WFaBo LRAE ®w EPMIBRL dothpSinPfeal BMEINGI BRAIES the high crystalline
corresgondl ngr{t o a |low crgrat al i ne conmponent (having a

polygsnReak BeightRA{R A chdasy dampButieferably feap sha%\féa hi gh
N hC
T EEF  ABB RIS b SRR B, 105 REGADE! Wi
ethyleggrpiéarpel ymaizbd wike eirleastiong Gsiorostlefan dspseelbntihgrenske, 1-octene, and

csp SHRY | A% Gy Sy P e e b bRl i osions
meetiyg théequitameatsmil aynaf] nhtdfastnguglFﬁftH dvocts tl@rimeqsn tTh gris regard it

is suggrrrbsinggh:fagt eerre‘?l bl %1}1 h &1 1%)1%eﬁr‘emé>20a {n tI’%e% %lem%lrz% n es@e}claél(e)ﬁé(aver reaction
temguatwes dngl rédmr:(td’r@batﬂibla tao; eoculd &dd tyydramatiailiyompfovedgolyraaw properties.
cr i@%]; ﬁqggleg gsggc? r(;fe tli]lg meleer%lzm Tsealt ;gorl]}gmecrl Ib}/elnc(lzl gc()jmpk%}gmtggecogchgmher

accordlng to any of the foregoing aspects of the invention and one or more additional ethylene
containing homopolymers or interpolymers. Especially desired are blends with ethylene
homopolymers, especially LDPE or HDPE, or with interpolymers of ethylene with one or more C; g
a-olefins, especially LLDPE.

[14] 1In a final aspect, there is provided an article of manufacture such as a sheet, a film,

or at least one layer of a multilayer film, or a laminated article, a bag, a sack, or a pouch comprising

the present interpolymer or blend, even more preferably a film prepared by a blown film process,

-5-
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pol ymer peak hei ght (RAI/RA2) of |ess than 3.0,
preferably less than 2.0. [12] Another aspect of the
wonvewisissm i s a process for maki ng a copol ymer PCT/US2006/042529
conprising ethylene interpolynerized with at | east one
comiiBing@n dnterbafiner, neetpeibe adqhiyementsent emeofdhe firstghtongheliftipasgects of the
et e S._int I er
v SFRGF o P AR S S S Al bARR G
honwpmwmwhan&mm$0@ﬁwmny of the first through flfth aspects

e |nvent|on In this re rd,
nESTE hSUEeH e BB NG E%GiBE gpage bk ar eslibends

contzﬁﬁ’i'ng/ MR Ishidd bkiaki diesRae inﬁﬂrb\)éd |p@1\ﬂ&fnaﬁ&q;@dpeﬂfés t@ﬁmmaads Hfoflar resins
and reduced cocat al rati o,

lackigg Hyfe Teguipire densiyy Be/ gﬂ‘dﬁb Wifévlarp%&é Fts f@gtwft gngl SGHIY fipggrprint.

In pARGREE [ thOfredeBEpolyReey) Mcﬁﬁm@%leﬁdsp?bsﬁéﬁﬁ b @A Grae ¥Rkt (I Fer power
a copol ymer according to an foregoi ng aspects

consyRpdIOR THFEHIOT STl RITIING B G LA el GReAcaly e fgmed there
i omCeQHiﬁaﬁ hﬁb&%dﬁﬂ?ﬁ&@ bopEFiss, edrﬁty%ﬁ@l@{ é/lﬂﬁrr%duc@ﬁ’&@ I adll dver hot tack

desired are blends with ethyl éne honopol yners,
initigsiop sepngratyres (BREDor HDPE, or with interpol yners of

et hyl ene with one or nore C3-8 a-olefins, especially

BﬂgjxazﬂLqpﬁiﬁLEhﬂﬁmzﬁnaI aspect, there is provided an
I
B Y

heteﬁ)gtneml\sdmea N»\ags;nsay sﬁyfkhylw palypewsch conpri sing the
present interpolymer or blend, even nore preferably a
Detdiled Pregoriptarad theligveatidll own fil m process, conpri sing an

TP AR5 e LS R G S o

Periédli€Nsbl€SMRY Elsmbids, plidisBalmad aayrighted by CRO IP&:Sﬁdld:l t20ah aklso, any

et hyl ene containin onopol yrners or int
referenas} Lo SFoKP &3 gt %elﬂaetarﬂé%‘éﬁtlpsr%ﬁo s ST RERD g Fengic Table of
the m&a&ntmhr?m mc §y9c§ﬂn BorHuBIBESn CRMIpal Férp@rpofee oS BRd States patent
exhi bit distinctly H;E§OVEd perfor mance progertle hereb
praciiesnfis ceReb O SIHPIET RAEST HPTFRICRI H U R TRy Spfew are hereby

1nco%ﬁ§écﬁ reffRhte ih A entidB! BFME BfuivRinBUS velkish tekdt is @Mincorporated
SCBD fingerprint. In particular, the present

by r?féqem psg;ech}ycwlgbqe?p@ctﬁq) gﬁggscloagg gfecggth?twg@g@aes definitions and

cend?XIRAEPRAR ih teYart( IRWEY stRQIB theCBRSMHTRIbORary A th8 % ol Shfidit from
or nelt blending operations) and artlcles especi ally
the qantepys all pasisrpdi erprafages aroppEsshadiont Weight Ba¥sd physi cal
t| , RY
L R e L SL Tl
presaes of arp'taddmonm cdnh;wnartame:prtgs»rqca_cﬁl]re Fih&herlor ingt thhamERyETAREed

hereé I%,B ord%{ éo1ﬁ t al? corrépolglrggns cla11ng<:plgeaé1h {h%?l)gh use of the term

ara ero éneou
“corpiisyret’ Imaly @retudp aﬁ;yadﬂﬁsnal Bédiavd, etjuidas or ¢qntp|omrd wifetlteh polymenc or

oG b g 58 e LA AL e
from®fhe sétpe BF ﬁﬁ&ﬁ&cﬁedn@&b&ﬂaﬁhﬁﬁlyaﬂ&r c(ﬁmomerghst@d)r bryoc€REe, excepting
Press, Inc., .2003. Al so, ferences, t Group or
thoseg s TEHRI e Vs PHE RUNE SPes Bh G FarRaaranehent sep
or ptddbgurdRdtispdifaliadaliBea@d or listed. The term “or”, unless stated otherwise, refers to

the listed members individually as well as in any combination.
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the El ements using the | UPAC system for nunbering

groups. For purposes of United States patent practice,
woOher7merdsent s of any patent, patent applicati ORCT@IS2006/042529

publi cation referenced herein are hereby incorporated

by Hé erElregerni fpotymei 1nehrdd:srbeth>ho(mpolyﬂners abatiisadl@its pd&ared from

. [ eq eof cor por at.ed ref erence )
st B 50 SR B BB P atrf S Figivmep) peaning
polyrmrhmemn@ﬁqy rekefibmoftat s t\amdlogﬁnmesr al know edge in the
art nlg ated to the contrar%/ customary in the
art [Zotj $ &?I‘?lnf\)\fl@rﬁispﬁc‘é tq:abﬂ]p@;aa cogy) ppurﬁlayntlgss &pggifically indicated

oth?®1s6, &hﬁ AgREr AR EH5Rd (s AndMBEDRYsaRRS E)?ampﬁel &lexdMR€ includes
term"conprisjn and derijvatives thereof is not

ol SRS Tk o Yrleppell ide tasms aWPa@Ifdi”taD@ﬁampleX” if used,
refe€ ﬁlﬁ?@&ﬁ@%&}bly % &Ean@cr— 19&?,5@@1 W EngarnifeiNESm n(ﬂog‘ E:?ms%ﬁen refers

di scl osed herein. 'n order to avoi any

to ﬂ%?&r‘ﬁﬂ%%?? eqngtifgent phgnalmanEestralesstof innigtstates ¢hapts, whesher er mt the same
bears %Qﬁﬁéé & pafhial Efﬁ}’ge of fslb‘dg&d%%oﬁfégf’tgﬂno ﬁ!‘ﬁé teﬁ'g dl'lett%’]ga%m refers to an

ad{ uvant, or co}g}poun whet her polynmeric or ot herw se,
atorg hé“stéansftaﬁtoé@fh regee. cont r ar y In contrast, the term

C st e des fromt he

an;./[Q 2 lc cAéﬂ% c?ﬁe%‘?lgghetq ati o“ﬁ"“éar% Y rgtjeﬁs P 2 P8P EREN fyCi:l%E E‘ﬂu%‘?g

POIXQ?B’@E}B demegateel)rmg rsjzstemgcd:ntmnmg ((45;&1) n&ﬂe&trﬁl&t wB&Si@Btis @&l infeger greater

t The. .t Si st excl udes an

(R%o nent %éc, {&p gurse D raS & 3‘3\%6%@%&8&5 P R Egp Fytem Containing two or
morg| leya‘taatcenhgs}mednls ﬂia&ﬁhth klect @ afMedsOtwo rings kREDT, 9t BAseBhne pair of
adi ElcentatOvvr $€, .1 CEefder ¢ taQ thﬁ, | isted nenbers individually

V5L RIT FA I G BR Tag B, toye e 1 WPHalsEagRrRe,
substmhu.rdes bot h honopol yners, that is polyners prepared
o[gha %I e nmononer, _and copolﬁérrers (i nterchangeabl y

reflaftk e hP Ghain dirapchias Digidugensy(SEBB) are detamiipgg hystystallization

analpdieRaKiSahtBY (CIRASTABNHE @R Y8 %%tzob Wit &%}ﬁé’fﬁﬁlﬁr ayaftPle A5n

used herein with respect to a chem cal
Polyieriehes \alroeins yrast e pavenlesarcedissobvpin, %‘étrlctlheobsmmmt 460°C (0.66

mg/m0FioHd ﬁ?mﬁl skabﬂﬁ&frﬁ ok & fo?ﬁﬂﬁmﬁré? 'Wlecs% gst?]négr&[lres range from 95 to

oexanple, "hexane", 1 ncludes a |sone
30°G #idicoplengante 9f O P°Cémint detinfjastddetechis uset uqmle'a@membo polgither solution

con&ﬁﬁ%ﬂoﬁ@ nme%ﬁmulahve s%ﬁlg%’coﬁc%flt?z{tmh %t rﬁ({agrpr@@ gsecﬁeb %r}fymefﬁreystalhzes while

organi c-, inorganic- or organoneta oun
the t?’@P?fﬁmfeaQ deteasedf dhearatyticd] éelsvmi/d &gbe cmmmﬂsdmvd‘, prefite reflec&nhe short

chalﬁlb g&ﬁﬁﬂftféh%?&leg&gﬁgﬁ'c state, that is, whether or

sane bears arge or partial charge or is
bO I’[a:b]d {Tthe SROASTAR ;ahlomnpélfhlﬁrets iR arbR] aﬁlﬂ@ﬁfeﬂﬁararﬁ&ér@ Eu‘é 1dent1f1ed

o B P o B PP P U8 i bt
Valanyia) Spain{.i Tied CRIY STAPpda) Eiyi@ihg Eoltineiditiigah fehk hdnBrapif s Iiseﬁhammum
wherein d is an integer

i g AR Pt et besape gest posvive W sriare b e S Ol enifed

peakhﬁ ItlQI dariWititve cuir@s pﬁiétlntég}al%f EHeRR@rve }Sﬁﬁv%@ @ORIAVE hﬁ‘egrtﬁm et resin
| yatomi c rings neans that with respect to at

COmP‘é’Sgtt %Pmcrlﬁﬁé@ GH curygy the greferred peocpwing petemgig)saesewith a

tempREQUFS liln§ of NS thith BmbQkillg pArRdSers Ihe R 18 e@éﬁt‘%ﬁlel it of 0.1, and
refers to a _nonoval ent aronmatic substrtuen]’? ]]rnl

belowhy tempsyaiiye IEefO-ng Di stributions (SCBD) are
d et[24]m e 1o "éﬁsf@xfﬁi? Ipéﬁcqgﬂl&e?ature as used herein refers to the temperature

that corresponds to a peak observed on the CRYSTAF curve in the range of 30 to 90 °C, normalized

to eliminate concentration effects. A peak corresponds to a substantial weight percent of
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anal ysis fractionati on (CRYSTAF) using a CRYSTAF 200
unit comrercially avail abl e from Pol yner Char,
wdabeweisay; Spain. The sanpl es are dissol ved i npdTAi54006/042529
trichl orobenzene at 1600C (0.66 ng/nmL) for 1 hr and
crystatlizbd polymet pattiog @& pothe ABalmimountes cryTthilizabepelinmeg portions for the
r . ' t
ol ERRBERAL 1 pRRAG o ARl o el (0 G0R L A b fhorure nea
30 °€hsenq9 9¢ry%1ﬂexed sobalt iThe pesmtpriymat honswo TRESTARpeAttenyeeratures,
COI'I'gS l%{?l{%%f) %%légl%p ts{aﬁtne ?I‘ﬁCth?l aIrl[E Z?rg 1%9 é)?IISC‘)\SNterh e%ﬁ‘?ﬁ{u}lg{g E:OLI.IF]UIPOSGS of
the mmhmnvwaén délRmsa“AiP\pealufs dish@umhmmrm Bhbﬁldpfsdfﬂnipe and doublets. That

t hort.ch t buti f
o RSSO0k PRGNS A gBLed

exis@n@as an ﬁiﬁldctmih Ipefnt mafna.nﬁta@bﬁlt songewheie bt twicbietle byo CRESDABeak
anal ded in the CRYSTAF Sofiware .
e OB s D G e inE e e B TG [ o g P Ron Sqging o
blmﬁﬁlfﬁﬂﬁﬁ cealvith el kRelvedDpak Biatidrtempdrti@s oal@@akvely, as being
%ﬁ%ﬁe as a%(gam mumin the dWdT and t he area
C"‘“B RO SRR PT 49 5RY1RS &/ishin paparater Gprapastiioa disfiibption.
si gespof 1 I&ﬁht‘lcﬁiﬁ@ ?éaﬁq'tﬁgpepﬁ@gs 40 it EwHE i HASEHD hME VRher
The integral he curve provides the relative

paraq%rﬁtmtymbbe c@@ernmﬁfb%prnt anve ingtadedthd evgradltheeadtheof the polymer
t
o L P xR i Sy B AR RRLATE Rl oo
The pepadnees index odfs\eatinelveystallinp Eraetions ef the erirve wh bo d@emamﬁd as well. One
r
mea e Ll SFALE MUl nedbnfiasd n LEH  CRATRI] There
t he tBrpercaghtiperaghempetreQ@ibidsTit /> CiPeald observed on

t he YSTAE curve in the 90 0C,
nor mal 1 z BY85 a‘éﬁ%%ﬁﬁ%%@“&gﬁﬁ&ﬁl)?édgﬂ) /2]%1}, ects. A peak
whefl CieS@RbdSalich aad JubBpathiua) in W€l ght per cent
of crystallized pol ymer portion based on the total
dhe &ips beévrpgez%w@thpﬁﬁwwp%wﬁr isfess tdipear frev density
poly\é@ﬂ?lleﬁe ﬁ@ﬁﬁpéa%s&g OReleb/N aft)?]%&lﬂ/rﬁéilizgﬁon tEdARiqSQlHPh& i (%I' %Hp%tlvely

appearing 1 n the curve a tenperature near 3

low ghort chain Srapeliegidigiripeior indphe Tht @s@ﬁﬂntfmlym@ﬁ bamt\relaméy “broad
shor%!gl%ﬁlcﬁﬁg Kt R RS &‘[tygfcglﬁy tk%%%{yﬁéﬁ%gw 2[?3].1519[ (§hgﬂ @ff‘am Branching

crystalline fraction I on of
Distebuyion didek.riis dterntiond by uhefSRESTAN Seftvearppresiam of lpss ¢lrmniS@percent and

mﬂ‘gﬁ? Aiﬁt}%%% Sefli stinguished from shoul ders, hunps

ets at I's, the present SCBD curves are
chdR?ct (B ds dmymai ] Itlmwélght getim efithepolymermdlevied Rncech

comg%on%e?g ngXI S Elrnés 9{@ 81‘,1 nf l &B}?%ﬁ%%{-&%ﬂ%rgg%p CL(J)rI]I en? zgnd represents

a cotnparpen af thé @dnonkRe ﬂisﬁibuﬁéﬁ 1In$lfeyihtﬁ@otyl"@r foalie&@@idAgr distribution expected

for A4S P Tt e PO Bl R BFORS st fons T

(Terhw@e &ﬁdﬁfgﬁﬁut@j‘n FAdiefidtiah) 6 @bytriba fdp Bkaﬁhﬁ)le by Wild et al. Journal of
QS|t|onaI hase separated or as_havin

38 BB ke S LR 28l 206s o

by U; g e&@k"qth@ RRES Rl CUhBSorAR drypd A EEb:dn tELISEBRL At Werformance,"
parameters that _can be determ ned fromthe

er SCBD
SPE&%%&?@&I rEniFaLComtererso R Hoerg dtikerpAltoneOlp Qaseher 1-2, pp. 107-119
(19855, AGEWRBS whélelsGoThd TERIEE REL IR FRYE qiiBEAREAd Hot be mc_llpr(]ied in the

statistical neasurenents such as width at hei ght

SCBAY salgaiioss | Mgmomes fistrivatiemef thesakymes eaq) alsorhs dﬁﬁeanmcbmlgo?c NMR
anal&shsein%b'c,ro\’(ﬁin@@@lﬂpt@c}ﬁiﬁfugsr 08844 asudBlilat NI§292.845: US Patent No.
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measure of this value is Rwhich is defined by the
formula: R = 100 x (Tw Tn-1), where, Tw = wei ght
weaver/agestenperature (2[C] * Ti) / (2[C]), ardT/ls2006/042529

nunber average tenperature (2[C]) / ((2[GC]) [/ Ti),
4,798ybcl; &5 P@entNeg éﬁé%mlraalﬂ bph %mmllmmmmm C29, pp.
201#%@] The term "heterogeneous et hyl ene interpolyner"

efers to Iinear | ow density polyethyl ene prepared

usi28) Ziraglcekdigirtor AnfiglionPenmpeadnire RisirgaihmiogRes tismdion analysis (as

LN R T N T T ——

in arkaBkig bf € bksddk fAFMER OfntthecB@inRub R @hipdgtic e biilfze @R dissolved in
t he pol yners have a SCBDI ( Short . Chain

Typi cal ly,
a suiggl RoppohGh PR B o B ropFRIERE) aneCallgded o ArysEa iy § Fdomn
cont&RY ST\ RePAJpBR (B Bla8Plasiniefs ste8Bshot) BRARNORE PRI Me tafifkrature.
more typically |ess than 30 percent 27] SCBDI is
The glpinm s¢auigpadath pape gﬁ@wﬁéi@f@%tﬁfts Heh ?Sr?efe%?ﬂ“yﬁ’é‘fie’?ﬁﬂte&“&l %s
d1ffe%\ﬁhlr{@sc§m§t9ﬂw Bkct60 B K. e ttbinRiqRDen RS otfPdetdchs is referred

di an total | ar conpbnoner content an represents a

to a%?&fdﬂ)éfo r’fh@ATtRﬁE oFABRED \UFE e BLRI GV VF 1 eepreated by eluting the
crysfgﬁ%&f lﬁﬁ}r?f Emf10 fibRGn TRy stivdd fn'cghlstu'xgotﬂe %l‘n%@x‘ﬁ{u?éjoffﬂ%relutmg

[1an distribution” The S pol ymer can
solverit §icliderobaizeng). athedefiactmg mmame(emnﬁ@mwh@mr@hﬁg distribution

info@alﬂg[il Qrpi tﬁf giﬁ%%ﬁt@a@%s?&ﬂe{e@%et?& b @eq an EQfmagX AR ﬁ%o&\& average

our na r Science. Polv.
moldedlar wMght AZ@,EFpmd AJREFID8 Qz)ovxdg essemiallsthpsanagthort chain branching

d1str@1 rh) noner o§1’t élg)aélmf?ﬁna & A‘bout[?he %és %r 0 Esgitklgd l%ICRYSTAF .

utron 1n
Pe (29 mP@Qﬂler de‘ﬁEﬁE/ e 10 palymeasindansity 6dndf measmedin accordance with
AST%%‘%? Square Hilton, Akron, Chio, October 1-2, pp.
79 (1985). However, when using the TREF technique

puUNeE qudbhicidcemr whghtlod p@l?&lefbﬁpdlﬁﬁérélﬂ @@h\ﬁeﬁleﬁtfyﬁncﬁ@ﬁﬂ usmg a melt

cal cul ati ons. Mnoner distribution y
indey MEASUERENCAEACEPIFHNG &Aﬁgwla%mm%dgp y§/2§6 kg (formerly Known as

"Coﬁﬁﬁ&r ]ﬂ‘aa%@ glsmg’lfvr; £ nNﬁH %eg %Slﬁ\fewegfq)rééﬂrﬂéﬁaﬁ@ﬁﬁ Rolddalar weight
, 292, US Pat ent . 4,798 Pat ent

of ﬂ@ pe@gles 2Tihu&ﬁae kjghey the@olwaﬁayﬁllght e lovep e msitandex hibpneh the
relat%?&?tg is r@ﬁmeap Prheditlrinde of h%%lesélﬂ? Bolly RENDbAHBNP higher than is

tica errperat ure Risi ng El ution Fractionation
normpaily|epploged fos fithe Sumingethylene WS TIRAes cONgPsitionsy Jdiglg prefasgbly, the

polﬁgp RY A ﬂdéleorf?'fs ASinSIREF") may al so be enployed in

ana ysis of the present polynmers. In the technique,
th €[3l:b nrimiaertmdasurhnedmalsaﬂuhlh)chz&abtebrsm@ thsmblv@dariweight of ethylene/o-
refer

olefgxl 1{“8{381&"}6{? IEYOy tmoﬁ? 1}’1%6 rrgn% &nu%ﬁ hlgﬂelfr%e?ﬁgﬁsg aﬁ g% for e?ample
ASTMIEP3E, Condition X a0Tl/eQ k@([fmﬂﬁ kisovai B8 €Cosliratn)N'hyd S]S@M@Wﬂ as Ijg)
o ST SR P i GG A b OHAREAS . o
ratl(d&taaﬁgl@f melirdbf deedrapiatiad to\uilSweavRiBE ddddMnaded E(kh@{/n as@rmelt flow
T R T TR T U T P—
con@ﬁﬁ@;{ﬁﬁhéi%géﬁb&i{l kakehs! B DEBRArad @fbdadneat, Uil if@ntiVeepolymer has a melt

stallized polynmer sanple fromthe colum by slowy
ﬂOW ip @b6#ng the tenperature of the eluting

[32] Molecular weight distributions (Mw/Mn) of ethylene interpolymers may be
determined by gel permeation chromatography (GPC), suitably employing a Waters 150C high

temperature chromatographic unit equipped with a differential refractometer and three columns of
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solvent (trichl orobenzene). The refractive index
detector provides the short chain distribution
wonbavosetsron and the differential visconeter deCewiSo06/042529
_provides an estimate of the viscosity average
mixaeh peretityal hevedleyhns, aresspRplied oy dPolXTHREFabDtquico middee commonly packed with
: : | ranchi.n .
SO R s 0 By 0 A LR BN o DR itorapgpgspe rom
whiglhgbopi).-§ peeenshitongieftthy sampled ateyprdpR¥GToARjedtid] TROflgWREe is about

1ty . lvner, nelt .densjty.and i.s neasured
10 T it B p ok RooToisb F ST i i ot 160 L
wei[g81 aNarpel iyiolk@ildr Wepdl HBEBStidnpoFRNeEON tAIARIAY (from Polymer
Labhi |_.c§aed usi g% a rﬁl t.i ndﬁ:x nmeasur ement according to
ﬂg%\he ersloyed iy cqlfosation g hhagapivalsniaglyethglepemplpculsigygights are
theredetetmadl by vsdiy dppropfisle MaBOHKRANOCREickeAds for Me’éhyleﬂg il hﬂ.oﬁlstyrene
nversel v pr ogortl onal to the nolecular wei'ght of the
(a5 i Py Wifliam® ok and i fournal icPolisnes Seipae. Ry ettarhaVol. 6, p. 621,

. ' , t ho h | at i hi p.i
o IR LN
gere4pl | WeidhtGhehed M&Bcul® wARHITRE), Ys c%imia%edgcofnﬁ]ﬁ%{?:tgg@ormula:

form ng) ethyl ene interpol ymer conpositions.
M; prlef¥al] yhert meispied waight flaeipnaf e lnoldcoldexith fnokcdageleht M;

I tm’ grut eg. {jélh Qt her measurenents useful in _
elutiop FPRPRPTC FHgmR HerargPREe UV hen slspighing Mi. jet hyWhenesalgulating M,
j=-0l efin interpolynmers involve nelt index determ nations
wi t h_hi gher weights, such as, for exanple, ASTM
D- 1388, Gaprally. il vles motide kayivafeot infarhatiokmowie miydispersity of a
resin it men. Ny I ar. ;ASTM D- 1238,
(R bs A A B RTn bERY Bl TN, RopGiey gpneraly
the pEesegti polymgrdViaye a Vive@Mndton03. Do 16, hirghistly fremt3. 3 B dex

det ggﬁena&#&g&; 0 a |ower weight determnation is known
as [ 14 olngﬁlpt&n t;c@plq%g(w @sed\pg getermfipeg@m]@q:l‘a!ngex of
indiibeal ph @SR Yol YRS ohet @B eBal FBdndS J)ﬂWIrﬁ)gén!eaJsI}njﬁ%ncgéi and

| ower than conventional heterogeneous resins.
heteppegheay e Rrarahethenlyrasit:  Intieerhniqst FRE dgo iy wereraedsusingniof example
Witbi@Ws(@hik® At GP3 RRITY | stotL by i
- .( MmVh) o1 teet ;rl Eelzlr) eGi nt‘g %?%%F%n@r% dﬁ%&? b e e&%‘i’ zt;rok#'ngl&&gé}ﬁpmcal
elutlﬁlé Volb@?q@a{eplg:ﬁ wenghtraan @g pgﬂﬁyeml@n@yglatgquimﬂ galibration curve
gene%ﬂ&i f90rh BSerRs Ma%%,rﬂé&ﬁap {Nglglattd\?mﬁ?lﬁl%gﬁ gtlglfsftyrene stand?rds. The GPC

chromat ographi ¢ unit equi pp erentl a
data sequidernoprmalized prind tq funeiag e lderpnzolatiani praddypotoisiute/an aFéaef unity
undes @l lwg;?,- t B &ios YRR 16 r Laboratories and are
cor?rmn y palgke V\S/I t%@r{pgn%ﬁg%havi ng pore sizes of
0. 13711. Gor the denavolifdn terhnidite handgésddhsly Branched ethylene polymers are

i1 chl f i ch about 0.3 t
sl & RO Raec P TPt BPporecondp R Fo A

The flow ratg . is abaut mLhmi A, unit er 3t pg.
tierfdfe) Flud@ ’eab@u%nmﬂﬁg ><iIr11(MQ on )i 17

about 100 mM.[33] Nafew nol edul ar wei ght M,

LSty I: Sleyr tandar d fr Pol ye
b Bt P G Rt M IRy bl M e mumber sverage
moleevjai weikBNI, ()@ yhe trylifaeBssnl emlicH ofvBé BRk %indlof okdl€Bne, defined by
B [get erm ned by using appropriate Mark-Houw nk
oefficients for pol yet hyl ene and pol ystyrene (as
described by WIliams gneh Ward in Journal of Polyner

Sci ence, Pol =Det - . 6, p. 621,
yited %W p 2]

-10-



10

15

20

25

30

as thosee

1968) to derive the equation: Mddyethylene = a *
(Mool ystyrene where a = 0.4316 and b = 1.0. [34]
wdeighisiaver age nol ecul ar weight, Mv, is cal ceCauseos/042529
according to the formula: M = (S W(M 3))1; where
and\} is sintadinisiablie glatanferea avhiob rbrgdenshtbe moleedlat esighii diiribution, as shown in
E | ecul ar weight Meluting fromthe GPC columm in
Helaction i. Wen cal cul ating My, j = 1. Wen
calculating M, j #-i. 1[1%5] General ly, 110/12 val ues
provi de equi val ent 3Fnfcdhation on the pol ydi spersity [3]
of a resin as do 7Mh ratios al ong vvi.thabetterII
i ndizgat | f t D es ra i
| SPL S8 R L A REEA 5 SRR s e
tgh@blvgntibn ord @hed ZieglegN6tta fdGherParCRGualeto vt loghormal

s tiechni can be used to determne the nelt index of
dlsn?ﬁ%?@’i%%’ et hyl ene pol ynmer conponents especially

bl en f_ horogenequdl YodiMhneheg Mnd, het er ogeneousl y

br a‘f‘fgﬁég :pg[%g;gf %’.‘P(TE(%ON g/at ﬁgntl que,) GPC data are ~ [4]
generated using, for exanple’a Waters 150C hi gh

wheteenPRItRd WeRhIGritieh bOpEYAg ABhmBRcHASHLiLR A, AN S peak molecular
above. G ven enpirical elution volunmes, nol ecul ar

weighe prrhd is agaraniséer wbirhshireatirizgs bamadih af e diggibngoma B is assumed to be a

funcEifh biowr tgsgﬁb“gl%‘ﬁﬁa[g]ener ated froma series of narrow
mol ecul'ar wei ght di Stribution polystyrene standards.

Thep &X70306 2 230988 Kh o % NATdBI0R4 €51 95> 1O running the,

o 0,

deconvol ution procedure 'to insure an ‘area of unity

undas] t Mehe WPICtordvomasi @EhnikRe SivsIve oM arfaer §d3Y,Land ¢ for any

[37] For the deconvol ution techni que, honbgeneously
bompgegRakPrachsd <Erdenp aplymers SMafoe heiereganeatistydrfuohddahyiene polymer
compsHEh@ #ld TR HIBh&foH !aﬁ’iBuﬁlg%f @b Borﬂ%g%?édugy 'b{aBEheg %%gll%{lled orﬁ]}gmer. A

to Eq. [1], ere wis the weig raction o
non-\{ngap Ct-BinE subrousing WithingSigniaRlots! subglied byrewelBe@ntfie(v3.03) is used
Rt o ry
o <FRETHEPIRER' kbl KOS G50l g . or
hombgenfdikly bfankhed etlgitdle pollBeradmpslieus italnke IpRKABRY L), W i€tensity,

. e t he nol ecul ar i ght .di stribution, as shown
1ts “}%ﬁ?@%’.‘ FI%]C.&“ Cogv?le“flﬁfa%ﬁ‘[‘tg‘g sinedid-lPhe deconvol uti on
t gchni que, heterogeneously brancheg eFtIIgyI ene pol ymer s
UCh=&3P(RoSE —oF 8@20En My,eni i7685 (-1 én ~26840 & NAY t[6]
pol ynmers are assu'rredtofollovv_alh -no!rmﬁlt f N
i [ ' e | raction
Whe%fF% é)%ir‘lrééetlraso@me %1 (Eﬂor%f}éé) 8 le alr%[l&v\;geivatltlwl?le‘%ﬁ 901)}%6 ' ?%m?%lgﬁpeak
nol[4ul Jthe novel resins of the invention may be prepared using conventional Ziegler

catalyst compositions disclosed in the art for polymerizing ethylene and one or more a-olefins,
especially 1-hexene or 1-octene, in a single reactor or in two reactors in series configuration, each
reactor operating under solution polymerization conditions. Preferred is the use of two solution
reactors operating under high ethylene conversion conditions at pressures from 1.0 to 50 MPa.
Blends comprising the present polymer may be prepared by use of multiple reactors operating under
different polymerization conditions, such as one metallocene or homogeneous polymerization and
one Ziegler/Natta polymerization, or by use of melt blending techniques. Preferred Ziegler catalysts
are supported complexes of titanium that are particularly adapted for use at the high polymerization

temperatures under solution process conditions.
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wei ght and b is a paranmeter which characterizes the

width of the distribution. Bis assuned to be a
wouoanocss7 of MO, as shown in Egq. [5]. b =5.70508CT/US2006/042529

2.52383Lg(M 0 ) +030024(Log(Md)) 2 [5] [39] The GPC

defdinv obuitable TidgteeNaitg crealystviod lndessugp ok ted frans dioa metag compounds,

fit, M and z for any honp enegusl r anched et hyl.e
cspeqiep SR oo R o B R aaar P NERE R ey USRS, me
transfoh YRRI is Q@RS 51 &,6 radd ahdthe waihsifivin riietad compound oeprésenttd by the

t he hormgeqeously branched et(gﬁilene pol ynmer. A
formwlen - TrKh @R R uFPe-Rit YOKG o5 VS EIR idhepdinhi n

Si gmaPl ot (t supplied b ndel Scientifi.c (v3.03) .

s e et SRR roup % Jubtp i Sraniom,
vanadiv@loagecombecul ar wei ght (wvn) , Eq.[3], of any

ho enequsly branched et hyl ene pol yner conponent, its

rrel{;ggﬁnﬁ‘%'“iﬂati o (110/12 d its density, its melt index

(|@s(ﬁcﬁ@(nbﬁbé‘r%ﬁﬂzﬁﬁﬂ@ﬂédsmaﬁalCU| ated using Eq.[6]. | |

CA_= exp(62.782-3,8620Ln(M)-1.7095Ln( (") C)-16.310x

) %Ta?ajﬁﬁ%r@ef@@g)ﬂ(‘gﬁﬁ‘b?’é@dthe honogeneousl y branched

et byl 2 0 Th SiNsi@k ¢ . alkvt

the B AR SR 0Ehenc, 4] L BN Tro Bl Cuo aton
aralk¥l, egl, er heladral gretpsdaiipgsn hydyosngllosatbmarpsitinns teta tarthe mejpl carbon
bondpoI ymeri zing ethylene and one or nore a-ol efins,

eéspecially 1-hexene or 1l-octene, in a single reactor

Or [42) t DRstRFE bAHn lifni ey dx@pledtisiigibleatrganiv, graums hre alkyl groups

suchas e BAGEn ok o S PEDD Py it b LGB B s soch asphenyl
aral Ky BB6§RkSchQP 8&@Y1; BEEIdaNgesrotisGhicheds hotddenyt.onver si on
condi ti ons at %r essures from1.0 to 50 MPa. Bl ends . .
cogtli sillvgtrative bpmeadimitingsxymples ofdle tHasiPRpgREPRyunys clude
iC10 iU It rQagtoF 31 RRETROICNG) wideodhf)f@r efbc H,,),Cl,
Ticl ’E)rll]f/wﬁeiltrldldz&étﬁf)bcﬁ’a%g% tsggaﬁg? stic age(cl?né ?%%t 2é\lq‘litocénlé)zor"
TiOapipgeneod Ti(P6! JHBCI, ZA¢0-60,H)) dind T OZi-EH ey MNatratave but non-
i R e B BB S B e S O O LY BT
LA BLUL Ak Iz 8BezRY (HOSL),
A R e S
Z:CINOUGR S 5 ZEQLE, HoQ i (GG H)),, FuCL @l Hy) ZIeyl @€ Hypt and ZrCI(OC,H,),.
~catal ysts include supported transitiaon netal
Mixiggarpbiiangision esfsbeqraopydscapeenipieed iffetiffd- support
co IS . ' J TyPI 1y, id
TR 38 P ERRRLMINEAR RTEOH g Al ko
vanaduansiythlomlentisemhmdesrmpopmpoxids, epraderabeidxids titgngim tetrachloride,
f or mul as. XL (OR1) , TrX R, VOX 3 or VO (COR 3,
and%xéurreeﬁoﬁ?h‘ilfyeigén' Goup 4, 5 or 6 netal, preferably a
G ¢4 4 AditlnarekahplestistitapleeffieieaiNayta tdtdlgsn cemposiviansele tiave

or, .zi rconi ' [ .q iLs.
deri\feg frgfn Ip%%lgslill{pﬁ 5%413&38 %YO%gaglgllggg&nlng%a é%ldce)é) %rédfat&a?%g?@rrnetgloh%ﬁhe
comfdinds. | MmpRAEF such catalysts are described in U.S. Pat Nos. 4,314,912 (Lowery, Jr. et
al.), 4,547,475 (Glass et al.), 4,612,300 (Coleman, IIT), and elsewhere.

[46] Particularly suitable organomagnesium halide compounds include, for example, the
reaction product of a halide source with a hydrocarbon soluble hydrocarbylmagnesium compound
or mixture of compounds. Exemplary organomagnesium compounds include di(Cq)alkyl-
magnesium or di(Cygo)arylmagnesium compounds, particularly di(n-butyl)magnesium, di(sec-

butyl)magnesium, diisopropylmagnesium, di-n-hexylmagnesium, isopropyl-n-butyl-magnesium,

-12-



10

15

20

25

30

35

R and R2, independently each occurrence are G _20
organi c groups, especially G 6 alkyl, aral kyl, aryl,
wonodtalcoaryl groups | acki ng i n hydrogens | ocat edTius2006/042529
positions beta to the nmetal carbon bond. [42]
ethyunLﬂeuglmagtesmm, &byl motmtylinagnesmmghesmwphme@im end qtiagnd wherein the

okt SRR RO R s 5 QORI B B WMk

diph@myﬂaggersmup ﬂ1b81mylme@sespﬂrremylldjtolahmdgkgslurrg r@wp@nslwoinab@
T e e T I

halidbd, @S¢l AsQhix iR af thé Gorpeingd $ighg praftered Dl@hltbmagmeﬁum, compounds are

T3( OC2Hs) 30 Ti (OC4H9) 30
the hﬁﬂ%@@é&ﬁ@rf’ygz@@agn Tf%ﬂ?fﬁ %c 12 Ti (OC8HL7) 2Br2, and
| F@@lZN%éthé halﬁe(s%be‘s@ﬁﬁ&x)eﬁn b@é}dﬁﬂa—yeﬁ@r fhe %ﬁﬁhéure of Ziegler

ustrative but nonlmtlng exanpl es of vanadi um
catalmbuﬁqéagrqnneqluf&em&féjl% aliggscand nongest @é?z hatjyles, nglyding organohalides
and & Illustrative but non- Ilmtlng exanpl es of
[ rconl um corrpounds include zZrd -L Zrd 3(0OC H5),
Zr [:482( oszltd@)eznetazh@a(lmzﬂﬁglecanm emzy@herel@mml@(m sgpresented
b th formu %re d.£rd (0C4H9) 3. M xtures of
YO rEnS i o ata corpounds can be enpl oyed if desired.
[ 441 is Wskal Bf GRuys 1 €3 er ried tHerrerisdit Table sftlahenespnpounds
are vanadi um tetrachl ori de, vanadi um oxychl ori de,
ti Rdht BRICBLPATEBISHBHE de, titani um tetrabut oxi de,
ti kabhWibdept rachl oride, and m xtures of the foregoing.
[45& Addi ti onal exanpl es of suitable Ziegler/Natta
cafl P%Yal@c?ﬁﬁ%%’%q“%ﬁfg thervalepergd d.d8¢ i ved from magnesi um
hal,inglesvaale fRgaRaragnesi um hal i des and transition
met al hal i de conpounds. Exanples of such catalysts are
d ew}]u b&cférred wegillicimiidegase alynigum halides of thofrpulaj AIR ,gXa,
|.), 4,547,475 (G ass et al), 4,612,300 (Col eman,
Wherle‘rli), and el sewhere. [46] Particularly suitable
Or @ahaR griepdndentlyal, i dedoospdureferablyal, ydikyl, f or exanpl e,
the reaction product of a halide source with a
82 8HB&H ¥ ubl e hydr ocar byl magnesi um conpound or
m' %t funfer fOANAYBAS. Exenpl ary or ganomagnesi um

ounds i ncl ude di &O 20) al k magne3| um or
ngﬁ] 2 &t preterehas plpmha es sygl} 4sjehyfalipmigpun sesquichloride,

dietlgf'la(h[hum ﬁxl)n@@eg Qtﬁ?lhlﬂfﬁnuq{ diaschidt éﬁld)dleﬂﬁigﬁﬁﬁﬁhﬁ&ﬁbrmmde with

I 1 Sopro ﬁ/ magnesi um di - n- hexyl magnesi um
ethylab,mpn@pghlc lﬁm&ﬁhewg cfiregialy pigfered. h&}ltefﬁatWéle% Wﬁ@lﬁ@kﬁiwh as
alum\?\é1 lichoh é{r al%gﬁgﬁlﬁ aﬁhuﬁhr@ﬁfcﬂlbmén%mh@ R m@fubaSide or a

erein t rom to 20 carbon atons.
trlallﬁblehrrphramycostmomabh@ bmgw@é)i @Jmlweér yl's include

nyl eS| um di b
ai (ol SRR R N BRI, BS epresemed by e fprml
R’(XQMHEME‘SS h GI(:JO oth@ania rddydat orainﬂbnameydl suchmag R SiawnGe; X is a halogen,
espeg}[ah}/ grf%r gtaslr ?{%%)gln%g%ﬁ%?pdlp{g ngE:édé)lygl? g%ébrf]tgrt%gals smaﬁltelﬁaﬁcfé sources
inch&R PO ekAdHleah Rird 3L hhaﬂeggﬁlmﬁvmgmcganmmes 2 u]ﬂryl hahdes sec-alkyl

hali g onrf]ébl@gusi?s L:tdfplgn@gﬁqqgg%qnﬁroﬂnae&%c%% %clar yl 1\1Mi11des whereln Pydmcarbyl
is as defined hereinbefore. By an active organic halide is meant a hydrocarbyl halide that contains a
labile halogen at least as active, that is, as easily lost to another compound, as the halogen of sec-
butyl chloride, preferably as active as t-butyl chloride. In addition to the organic monohalides, it is
understood that organic dihalides, trihalides and other polyhalides that are active as defined herein
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catal ysts for use herein include netallic halides and
nonnetal li c halides, including organohalides and
woyedrrogess7hal i des. [48] Suitable nmetallic hali ges/ustocis2s29
can be enpl oyed herein include those represented by
beforte Ia& aﬂm rsumibar entfRyyed Xezamplee oEpmaferrid haéldascmeqeaincmﬁe I&rdoeges chloride,

hydrc%ﬁ% ng]l E bu 1 Llo%lgee t—Pe 1 brc;)jrnlgg(-gﬁgl 0?110 %%%F &ﬁorﬁle F%rc')t?l c%londe

anicra
methyi&inyEcactonil elﬁm@dmdu@gemymt}tyhlaomaleeamd dl;ményMneﬂlmﬂ:llk)ridaSMast

alue from1l .. |4 Pr ef
prefel e AAFPFAP BN, o I Ty R R G SRR o
R [82]1 ndRpapaR Ak bnésibmGalideban 6@pRYbrme ﬁ@frﬁﬁ@&igahoﬂiaéﬁ}élsmm
X 1s a halogen, and a is a nunber from1l to &ndynm

compynad ang st hafifietpusce &1 ik PR e PR ATHUHA Mgl R

prefe?ébﬁyﬂr@ﬂakér@b@ k&ﬂkﬁg SOHGR108d1 s or(ilézﬁﬁdS}Vﬂn&ﬁMH‘( 1) WP organomagnesium
I'oride, ethylalum num dichlorid

ComRPFl@TtHW @) thalinsomeaevehby e @%W%WMWW% hi ori de
h F@'g e§lﬂaﬁie%la g/ t’:}{xaﬁérf‘aﬁsrrﬁ ali‘lb% %Eﬁ\%h @6?14 1Xert ?}lgorts and
al |l de |na

suc Fun hum t l'orirde or a co
transgfon aietaﬂn:qmpwtld& Ehhropleid swihtdomaesitednk wﬁahlle dioriugerim theadolugion
polymerlﬁatlon 906 %aﬁ g gr ela nbglg gﬁ?ﬁ%@l (P’?éﬁ «% ?tl 5 egﬁg |1ﬁé>rgamc oxide
suppont gwd cnhab prépaaratmne)f smhrcembm edy beyarwrpartfcullamale R fn)ed oxide as
prevxgﬂsj% geggrﬂ:gd Whgg %85%66% 8‘16 grc])lécth E’rﬁlc% 1% ﬁehygrateg ?ﬁrqlfﬂ?ttlﬂubstantlaﬂy
free 6ffddeurbadanciaud. r 1S an |nteger fron11 to 6 preferably
1 rticularly SU|tabIe§QaI|de sour es [ cIu for

| e Th:SPaFifG BHUHE FiFe SWiash aregf@f)fewé? 5r|‘1f quface

hydrw Bro@ss chardédkiydtic Bdht dRSgan @& ¥hbt &ﬁﬂciﬂd@ fs utﬁitil Wl the practice of
hal ' des, and benzyl halides and other activ

the ipNpHIYC Myverhwqe dd chpartesic e s thsyamopat Oéém&’@mcv?éﬂle to be

empl%?é’delh BQE&H{g%e J@f‘coﬁ%éﬂ{&lsoz[sgﬂﬂ' a§ affetkih& e Eﬁ)p%@@&f pdlymers
e that contains a | abi al ogen_ at

rocar hal i
formp% #ih t@@c‘%’f& tthev:@talytsmwpp@twrﬁsth@a§h4rgﬁtqﬂé%qs wt pH e taken into
consﬁ@fzﬂgtyﬁqmoﬁﬁgtan EhoRBhRIRMe Bdr ﬁ@ﬁt&lﬂaﬁiculﬁp&sﬁé& #€the invention. In

preferably as active as t-butyl loride. In addition
genetad, apH@uDresliy @e nwn@mbtiua%lsby thg use @f DAANS PHERS hpKiag an average

parqu](% 9ap incthéj}aﬁgé drd8s 106 9615 Z%g%&hf‘eﬁsfurf% a%badf'sé 851,000 mYe,

are actilve as |ned erel efore are al so

pref&hbly 80w ty 460k gyad a p@é&f@lhﬁ%f 05 93 .6tR1/5atefbably 86 to 2 cm le.
sources include hydrogen chloride, hydrogen brom de,

t - hefl vl I prdeyrtp fatheg ImpFR)E cgﬁlégfhpaléormgpqeyqur # 18?41@c§1t10n of the
suppgﬁ Wéﬂ&ﬁhéﬁe‘ (Qﬁredc SRk rrfbh{fféﬁt’idiiﬁs a&@ﬁxﬂi&hé’d Wépe&ﬁéaﬁ!y H¥dting the

l'oride, "a-phenyl ethyl brom de, and di phenyl yl
supp@mn@{tqr]@bschhog;aéqr@pg @q)sﬂg]a@qury@ﬁf \@1@1’9@11 @ pngrpighic compound having

hydr‘éﬂ'yﬁbI rslyal_racfep.l %feqﬁmcﬁﬂahy,lthec;ﬁl‘fg&' rﬁi&h@ﬁg aQ&ELZﬂA} thé Eﬂp%&'t Heterials
comprise the organometallic compounds of the metals of Group TIA and IIIA of the Periodic Table.
Most preferably the organometallic compounds are selected from magnesium and aluminum
organometallics and especially from magnesium and aluminum alkyls or mixtures thereof
represented by the formulas and RlMgR2 and R R'AIR’ wherein each of Rl, R” and R’ which may
be the same or different are alkyl groups, aryl groups, cycloalkyl groups, aralkyl groups, alkoxide
groups, alkadienyl groups or alkenyl groups. The hydrocarbon groups Rl, R2 and R3 can contain

between 1 and 20 carbon atoms and preferably from 1 to 10 carbon atoms, and preferably are alkyl.
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[52] The organomagnesi um hal i de can be pre-formed from

t he organomagnesi um conpound and the halide source or
woRowaaidse fornmed in situ in which instance thecT/US2006/042529

catalyst is preferably prepared by mxing in a

sujiseibl "Ehessnfﬁtcenﬁodftfying eamhiissffened by addii)the drrganometallic compound in

oo G PR TDGETROEI B A B o
suitalShel bd1 vt ﬁld&lﬁ’d s@bp’(ﬁt 1s ﬁﬁineiinealfﬂmfm)yutfﬂOSto 1&emiletes Meld)réfemlﬂy from 60

o i 5 SRR B0 b TEh Bly SOERY A e

supp&péa%tbe @ﬂy SIQhe/§BVehiz 3laplofedin 06185 BziRE Be Oatsnichith dompbiBi and
420, 090 ( Spencer. et The i norgani c oxide

pr efeéaz';?b’ﬁb‘? dilugaiegd F?i“’ilh%“%ﬁ’g’ﬁgzaé? feM®F such catal ysts may
b e[5@' Yy bﬁg§ \El\éh nS&ti ?nef%& g1 ﬁBceHﬂlr% REovhih AR RAScal bY@ USpripare a

descri i ch has been thermally or chemcally
ZiegldeNyttircatabyt syiige fonnge in theipeesens yeriion; Qe juikple éﬂe&l\od and procedure

is des‘%ﬂﬁ% ReAP TR 15548, eTheId@anchhx%etﬁ@@ﬂdfp'r&e@ﬁé in'vS:llvc% sSq#fially adding

ace ar ea pore vo mber of surface
to a \lwmmemfylhp}gtlohmﬂsocgtban acluaryi of pihydesius agnepinmchlanificing jakighatic
hydroca%on soﬁﬁlolﬁ_%tce%\ylal&nhﬁrﬁ di’&] ohh%i’ﬁ %Qanta kEﬁ‘ld Qrsaﬁttlénc(ﬁ tlg’a}cmutnrI e
, Sl nce suc aracteristics
tetraﬂmrqromda cm ¢Mpm bpdrocibannoryipdhi sumx faheainiog beagepioy ed

conc BT PR P38} B MNTPIERTE 259, AR o
dilutai;cﬂiutﬁbfl of heﬂlyhiltﬁﬂnylﬁﬁ (W}p@nﬂapembnﬂj 1bm]31:ed in two separate streams and
comlB «%r act g ]ls E?hl%}swqgtﬁ%ggt Oﬁl Itlnht I%) merlza 1%% I?eactar sylgtem to glve an active

rganlc oXI
catallydd wath @dinkl TRA @ mélsp@cs inahe tahge ﬂm’m{é ntlitoA.0:1l n general ,
opt| nmumresults are usually obt

n&1Y anMOrORPRESI G SHREOY ﬁm%%rregl 2 %’&5‘?&{‘? ® Sglcg ?“%em"i‘%’?esmm

conténlﬁ)eco LRk Gogxaﬂa?lte Qarﬂa@ﬁnﬂﬁ‘ﬂrcoﬂfuﬁf 0 &Rn)ind niolar 280 the support
surface area of 50 to 000 nR/ g gJi)r ef er abl

surfagg gew;lbbe gy In omr@fev%d gphodigpeng adigCl, sgp%or@%,pyagmm catalyst system
is enﬁn‘icﬁé@ AR Bur: th@he’%ergggné(gls pb9Rikr \lvl'ibrcﬁﬁ AR Mm@ rdiiérbiiREn the

I'mprove catal yst performance, surface nodification of
magmqqyelmgayg 'ﬂ@rtttamﬂ;li Brin ge TIREY o0 @@ge‘, ofd¥ie todgps thep @ moles of T1 preferably

40 rrﬂgeg M%% {eShii2 ﬁ&%f’f‘p Hoﬁe*‘tﬁgeﬁbﬂlyi@ @%Jléscb@i\/igyto t Be@t inbBs of Ti.

por mat eri al such as si | Ca, al um na or
MossprferalyathistVg@l: wippbrtedritamiugaensabest sysientis ehasseuns Byabe MgCl

havn';%%lgl %}\? %&rg s&@@lgtﬁg tﬁ)ﬁ] ‘of %Q{O%Sgﬁ%ﬁﬂd n’g&rﬂ%&’ surfaerSWr heE® 430 m¥

g agents terials conprise
t h¢59r g Mﬂ&tdﬁdlkﬂ:m@gnaqnm patsuredrs fon dlgmeperisZiedler®fagia p

oresp PG EATA P H T PRC TR0t U0 B i AR kit are
oftm?ﬁ@ﬁﬁ&ﬂ Mﬂﬂl&ﬁ@laﬁdmgﬂtﬁrlmlﬁé@&BHﬁEhta}lbbut®§ mrdniespeci al |y
rom magnesi um and al um num al kyl t th f
1 2641 > Adthgugh the fogsgpiag BIPLE Cwi“t%g af?ﬂ %w%?eggrr%% g Fﬁgﬂr\ﬁgg the
polyﬁﬁg oRuR p@ésgxtmﬁtﬁinnn faHePdisdBveredihainfe Frehi ﬁﬁhumpylybﬁr

the same or different are al kyl roups ar
charggjeristies, RypPeighdniserolyats eyine g%r BpEoleg! %&ﬁ&?ﬁdﬁtﬂé‘l@ns and narrow

comgﬁé?ﬁb? SistrBL#AL] ﬁ@ﬂﬂlq&[ﬁd’bpﬁne@runéér K@lﬁﬁ(&n MRS atioh REnditions by use of
hydr ocar bon groups R and R can contain

lower reactor temperatures for the polymerlzatlon, especially temperatures from 170 to 174 °C, and

a narrow range of cocatalyst/catalyst (Al:Ti) molar ratios, especially ratios from 4:1 to 5:1.

Surprisingly, the resulting interpolymers resulting from the foregoing minor process adjustments,

posses some or all of the following properties: improved melt rheology, especially reduced power
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between 1 and 20 carbon atons and preferably from1l to
10 carbon atons, and preferably are al kyl.[56] The
weund7asessmodi fyi ng action is effected by addi ngcrhms2006/042529

organonetal | i c compound in a suitable solvent to a
consnmhpuipn for ektrisive operpiomstandirhprpved|film @oaperiies, insfudingeigher tear
eGSR P RO oS3l Ps e ARty

p r BiSfI]E I aBleydsfcomprifity ﬂ]@p(ﬂfl)méﬂ campmloatcambd br‘m&fﬂ@talﬂy €orivenient

range of 20 C. The diluent e

meihig] GG HerBgpsrEy RAFBESRRPeRE CEHBSIR Sragerhy mel

mixif TR @YPPndndp&Phetbid dnZixit@Hel Bitbyahigag @reqtoghﬂer CorfifdARMLIgether
and referag the diluent and. sol ubili so] ven

direct i aThgerd EEXTYRPTT BAPRPEBHTBATIBAR TEE b BrAm b BEBlge or 2

singl KBQAWH dcR Wl RBud inchRhgRRoMpOMdIng cRARIBAIA aBide-arm extruder employed
Ziegler-Natta catalyst suitable for use in_the prese

nt

direciliygavr §6#m obheo KSR TSREE OB AIH IEPRSE S o e fegulting blends are
1mpr(q)%§ &y in@@l‘aoﬂanomlale‘lpr@s@% iXBPolytlR adGegr i bed nmethod and

procedure involves sequentially adding to a vol une of

al [62hat Addihgratlpeididad wontainisk therpyeserft palymptinaike mangfaearadrin-situ

ch 0
usingGly Bl eod O o B BLB6TH B BB bl or sac
phasd pdl)amrlzmmqlrwoaasssm lhng@x loskepressuag) paivudpl:i #tejqperations, reactor

conflg% atéogl%,?c 8 Isfg ﬁlmg %hx BE %% ge&l?s l e gr}e{lplc%p ?Itagd % e%g?%ﬁ%ﬂ:@é #)I%Wde the

presefOpdlyrde?, @Ilﬁltsﬂieflﬂe‘d c&kﬂbqluﬁml c{ffchirhntalsabw Ay ope disting conpaneg of the

resul ?Oﬁl.};lat | o ﬁ%e Iélﬁ)tg%/ ?af] {e]l%tgﬂ,ég shclla cor correl os1t101? Hlvglqesr}he Ytilization

ofa mﬁmplé Ire’it:tef yolj&ﬁérﬁﬁtldn()syi;tém fnixdl utget vaciousi rEEtctmrst dq:@rated in series or in

s RO S MR T TS AR5 K cppp. or

prefefd’b@ﬁbtﬂsh@ ‘blentl Qoddd B¢ hanuffeBired\B3 i@ apwe f‘eﬁétﬁbéyytﬁmtvhﬁre&utﬁ@ tWd reactors
(rmeasured for exanpl e ss SIL% % apd ma neS|un1co gtg

are OpFalf in) SCYIFSSPOPURERHIP BN AT akFPITHP YT M UFACK Y ©™P loyedt

prodﬁdetﬂ%}h S5t pABIRF in'tBd hrBseACbf tiRFirSiFMRRE holythef @Cpelyﬁfeﬁﬂlxture
be high. In one preferred enbodi nent, a

s u B?é*d r t BoRen¢relablendniede sonjaining fremdfhis ¥ Wb@f&p Rr%sent polymer,
prefe?ﬁ)‘f&“fzr&ﬁ bt Foodk ?cebteﬁrﬁrrﬁ’cgg PRANHIPRI 1 BB E)erm& t6th B s€ddgd polymer,

nmolar ratio tween th rmgnesmmandt e titaniumis
prefeirablyt hlowrdsngie pgl‘yeﬂmlenﬁtﬂl@é"ﬁbfsun@ym&)fwré §4 tor ipprcest, gisfeaadln0 to 10,
I 1F
and %r%re g&%e?%‘t?% ?(2{())%0%%65% t%é?dgd;l t%@totapp(hﬁﬁecr wa@'ﬂajg Iﬂr?gd sglztedoﬂor film
formﬂﬁg apNMtOtpf@P@laab biowntfhngomiy@ @Pb@pp@r ted titanium

LB SRt e e S R G PEpas of sl B Aulie Bc?
polyﬁlﬁeﬁtl&i &stenl(firRicRpeafatig irod twdQEactod sybBh) MEthgeacfodd]onfigured in series,

Preferred dialk es recur ors f
the Pz[ygﬁr EymRAEY: &aaﬁgﬁwg%ﬁh%g e rydies §V§5@@§5@%M a lower
polyRiit 3h Q6 tayl/APGMER Ewlan vaighb edu] © oh\oweBgaeSiktuftiwhseadad acsreast)
often stabilized wth butyl ated hydroxytoluenelé
compgnerfipalymep(tept fidfleve < Pedp At THEc-fgPRdsi @essary ina
contﬂﬁ&ﬁ%%@nﬁﬁ%bﬁ k)@f&?ﬂ 18 ra%u§%et RRleft Jf HakdliScdribnBeiREd (ARG example
F'ymers of the priesent invention, it has been

-he;gﬁng @bl,-@qat@g:) tHhe sqcp;éi rpzpc@_cgé(pﬁann ﬁﬁh@ﬁ}éac&momghan the first reactor in a
serieS WM& fbdudt b Fl%her%l% REG L al/bdhidial BERAIY RS sht PAYAATn the second
narrow nol ecul ar wei ght distributions and harrow
reactoonononer di stributions, are uniquely obtai ned under
sol ution polynerization conditions by use of
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| ower reactor tenperatures for the pol ynerization,

especially tenperatures from 170 to 174 0C, and a
woanrmassange of cocatal yst/catal yst (Al :Ti) mBC&US2006/042529

ratios, especially ratios from4:1 to 5:1.

Sufesi i sThegolymekikion emutidnl to grepat dremolyytmroﬁ theaswghtionngay be any

e R b oG P P 5 B TR BB B

high pré&ele0gyry @LREHas. Iy ofigsiefese @obveingal @ulmnbmzaﬁorf ISIConducted under
extrusi on operati.ons, a\ndnt'@H ed fi ‘% 1

contipyiet HHRY PR GRGRH OR8] BORHEL SPUper g o gpuons foop

react®Y9lopbidbikg undédti@ dident espefsahbditidneduced haze a n d
i ncreased gl oss. [61] Blends conprising the poly

cokf®bsi fddives atchys aptpxidagtsipr axample Rpdsipdphenehos weﬂ‘ as
RGANGKH0{ 110 ogﬁ%(}zg‘ll &Ral NP6 %@ﬂp‘ﬁ@& GFche @5@ H&Bﬁiﬁé@ &bt é(ample

t oget her and subsequent| It m Xi n? he conponen
IRGP@Q%Tﬁéﬁ%alﬁmsuanll‘?é)bv @e@el@f) q@yg addiveg (orrxapeleyiBror SANDOSTAB

(Z‘Q‘ggﬁ)gﬁgglﬂf 0854 B%ﬁegésr&?&ér)(s ifle ﬁh%{%{s ﬁrg&rsmn%(‘ﬁﬁ@)laﬁi the like

m Xer, ake m xer, a Br ab en er | er nal
may mmlwrmclmiedan the ngsteépqiymmwm:ommsetwnem lende theien ouigbriggted articles

forme(::ﬁJ tggrgl'{l {)1 y.l ggl\l/\%%ﬂ %é’ﬁgl%ﬁ ﬁ{ﬁqgcﬁlg%{i qﬁm@ ﬁé& gxﬂq&ﬁdﬁ IQXS%QI‘OIH the

strea meri zat ion process
noveF&mynpDnadm maxn)chntem additivdsao md@udetannlgiocml@nmsldaelease ‘and/or

coefflg:@l\lt;\%ﬁl f?lctlct%cﬁl n & 0 r o r1’?51%1u lP%/ %ut nqg FIé]ﬁ%ﬁF vﬂ{trelltgci %d%%ﬁ%&r?ﬁlgon

i'ona alnin
dioxif¢,ederblcinoil cymjenataayd dey, aawell acirimeey] seqondary wdwgbstlglt@ﬂrfytty acid

armd% ﬁ‘% Irer | Zlgt rc]:ali}rgectg%tlon%g ?ag& F@Fogﬁeg 8thlérna%%vésns1}cp & cjaura ernary
ammPiituyi FBmpaiatd zodsnemr aceabantial with ghylare deoptic peié §RAK Epolymers or

o e RS g 25 BT B e
coatlﬁ@' dhtl ad1ddibs frfhed ﬂdﬁelda r@ﬁlél\bbﬁh@osﬁthﬁh apd paeittthedak yhme composition in,
its defjned conbination of characteristics, as

for ei%’ka thetheRerdubpEREs O BrcRE LIV 7ot end. A

PredArr efe ﬂgﬁl&% affcledBPmE @r%ﬁ’tfdnrﬁﬂ)r 8%&1@&9{{&9&!1@@ Miber,
involves the utilization of a tiple reactor

molding} sheety Pough.ibag S%‘Vs@b@ﬂr\/ﬁoﬁtﬁlgb By f)Ja‘]hFl‘dg@\JC}eégcéfplgﬁ and scrap materials
and cﬁﬂl@ glqlle{’SQO I%de Sfo%xaﬂnﬂle%lﬁ'ﬂo@kne?ﬂ@ﬁds IMAELON 1K (1R desired

where noré than two reactors are
Propenma@}ﬂeﬁls mamtaenqdr Efi@mﬂmﬂﬂu@& ghteralpinslide elasgraerp@or example,

EPD \A%?flas%rgﬁe%%aﬂﬁhpﬁoé{ ﬁo\{\ﬂn rse&lgﬂ 2y stycté(&tl {Bré@(@ GF ?e'n@ s?}]?é:he—butadmne

reactors are operated in a series confi uratl on
styreandut@cheqe spﬂ@ﬁeﬂtﬂmeyethmesgmn dnd greneopropylenesivprno) agfuraband

syntlfe:il lﬂ)%?rs taulpde %Bxﬁcﬁfdg rr};odf%%h %@%th%gneg l(']t%r &aﬁ%f?enlf gy\%%{y én@ @nd maleic

or e
anhygadegrafted IRIDFRd®d iﬁﬁ?dP@l) dngiltcanmyrpglyélrhmhned@lﬂfdﬁ) Sbedpun density

poly%t%}d%%erﬂ\/ﬁg}%a §1n ﬁ%&gnéé lérraa ef e elil%po Se”g (E:)r ee%{\)m)%g tuI}]tra or very low
densBg 9ﬂ§hedh)pﬁie)aﬂ® ﬁneaproe/fdensiﬂgg)yltyathglem) dmmmmqgem?wbm?dheﬁ ghylene
m 0 er c refera
poly g (5t buafinspaiall B Py RS foe R e it
poly%thﬂeﬁe@tsﬁﬂh ap) Cfbryd’iempl\ﬂﬁﬁb‘g laknsity @ollmlﬁiler&l(LDEE) , Btylefid/dcaglic acid (EAA)
or m ng i ons, ecially blo ilmformn
R R AR e A L
interPb1§ RSk Shd BymbIRARSs Bbresr. MUl ti pl e react or polynmerization
system él‘hnd especially in a two reactor_system wth

- e468lor She Erirgiert aeclesof Sheripvegtion ey sl Wil in @y efppplications.
Su1t%m@éb§>ﬂ&ttlgﬁsqgclh& rﬁ&%laglérrp%kaﬁﬁg@ﬁrﬁsr nitilBeSflck &g structures consisting

ably s have
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pol yner density and/or a nol ecul ar wei ght equal to or
| ower than that of the second (or |ast) conponent
woabywoerss¢t hat i sMv/MM2 1), To insure this PCT/US2006/042529
preference, it may be necessary in a continuous
of otipen matveinis xMia&rforse,xallnglm Hiaxidgjotetted prdyppenybaatbiafallyakietadh
ety GRIPURRO N Bt B RaTy Pt i ASn Bl pRfRBI Pl fim ana
barriérsBridki applicariemsc pz@kagem fcmmabvm ﬁm)r/fﬂhﬁseaismetcmnmyMIahle aeal packaging

hi gher . densj t er_ no ar, we
struoldd ok SERR et AR i et P rsson BicH By A BELIR
packigs fof GRRKS gialhe, d@&h&l@é@e@ﬁoidﬂ@oulﬂy,@%dwﬂ froagh Ib&dlﬁcﬂynd other

RN e R

film;Réeas E&mssrhbllﬂéd/arﬁélesgaﬁg rpbka@ ﬁesh| ditt B@ucp pefkeging Gresh red meat retail
enbodi nment, pol yrrerl zation ci?nduct ed ?Fder

Pa"k%%li*& Fipgre g hagy THER B f95 SXAFRRLS F%ﬁ IBHS SR {shaRping hpes: and

espedIMlytHeR yedut PSR eSackd SREEAsA LAlideWQb&@Nt | nuous | oop
reactors, operating under high ethylene conversion

coFdlt | Bhefablieeid anerd ofithedgyengemetn A8 PEARPORY R sPRvepRpmethod
knov%xlﬁ EH%&%N(%H zﬁ)?f{‘n&g dgh?cmle,: f?léegatgryl‘e Waﬁﬁraérﬁ%ﬁ@&ﬁmlor;@é&lques or

comtptm]spmqhere@f bibon fléxmlfém qumg(atmg, lm%orarrebhrgublswmwﬂmg,

b L

rotom@ﬂmg,annt@ronfoldw wolding gfiitter spgtranss andooobestdm gheagofl sPreteradly,

the.like also e A
o o Tt Bl R IS b YL LT i e
sealih@lapazs] ahdiaméfarionmapphtdtioosigh general |y not required,

cobei o HoE R R A R Py et § b g o desired

for tid thiehded @Kd-0@, appatiod. Gh @G Eularafiehs atcoediRd foitkd i@vntiof can be of any
friction characteristics incl u\% 8 but not . limt
suitapls 2augR(OF HgkBers ARty YT AP LHONT VIGRPFIBR iR EIF Y, doSi-gauging
may 8 skiBl® e (DR RLE baRRtd Gduddnes@sropdlids tdSedd! Fotakymple, fllms for
secondaré and substituted fattg aci d am des, rel eas
groceryeRbeayy dity hivnies welrigEd RO ReteRy eHn tigicplly haye Fknesses less
than @%b PERrabSUELE RS 00 Uath ShOABp¥TABIYDIR Wl @U3RAHNAS al one
or in combination with ethylene-acrylic acid (EAA)
Mﬂh&l ynmers or other functional polyners, rray al so be

. f
f | | ’ t gt 62{;&@%20%5?1‘%?&@ Eé&sechtt ﬁ'ltV rﬁloﬁlrka(; ?&Bﬁ'&h aﬁs%nc% of any

0 rmed fromt novel
comp@nmomcth frzm netrbdeppecifically Ideclwé @he folewing mlw agyprpyided in
he h Wi
order od fu re(r)}1 uété:l te {he énevre]fia’c%t a\r}g gre%otgg %Ié ?%z??wge?%fs h%nggllg tegn
“oveamght’c Ilfasect;frefer’s & i thueofk appmx(rriatniy Bﬁem'rl]uiues,, raorhltémpera‘turb mnif used,
refer|8 ?(}/ ;g%g'rpo]ferhtglieer%%% d{;{] a%rg et S o Fll'k °5 1§Ee)‘r/sc xt%ra G lf"h}rcsrogenated
propyRhesligadhsrsaunostigids %ﬁﬁﬁalkﬁﬁﬂsyamﬂzﬁﬂet dmrm’femialljremdérmlie trademark Isopar

xanpl e, i - po r blends to the extent that the
ETME‘@&E‘%&“I}Q%L@?’E abj%ﬂ:’gnce i s maintai ned. Exenpl ary
d' IfpEint SaRdrAletidlefie/i Metend Qn(ﬁéﬂ@ﬁén@ﬂﬁfc&n& E@Blyﬁi&@%’é @)tamed using
EPR, styrene butadi ene bl ock émsrs such

two g(@rylp@qyé sqlrgﬁiﬁ@@(ﬁéacgqry P aresztgw.té(}]@dwelg Flévhgnes The feed to the

reacewcro%ﬁsé@ WadhRAR Sk dFERSing 2 bYliBH Bne! H¥h OCroSUY PENMEhe o-olefin
and styrene-propyl ene- st rene) natural and synthetic

and porpisessest ellpdeng areybivsploed it SPIVR SRy BiARY ARer iy The temperature

of t&%@%t&on%&%@é@ly{yﬁﬂ%lﬂ?&n T8} 8I50C at pressures from 3.5 to 6.0 MPa. A
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anhydri de grafted LLDPE and HDPE), high density
pol yet hyl ene (HDPE), nedi um density pol yethyl ene
wONDPEs158het er ogeneousl y branched et hyl ene pol POBMS2006/042529
(for exanple, ultra or very |low density polyethyl ene
separatechtrbanntha ZidglbwiNdgais e satabyst 3set susensier) in dreckaie Aleremeisysd ap
desmibbe% a (I)']veeq% ‘ﬁiflﬁ%d RS th? )%% {r.égwgtgr e{tfa%t? ﬁféﬁ 'EEB{ fie ﬁtﬁﬂl@ﬁﬁq&)ﬂ%&ﬁ&l ¥ in the
ranggpfir@n 8B tced2n@lopat ﬁ‘;nb enagst ssm«tpaazg esSfemIalle nam;dug to [tkgyprocedure

descr%%ﬁié é%ﬂ‘@gelr t[&#e % 42# hy(f 6%181] \{V/It e ? Qaﬁélé{f rtﬁéthﬁﬁ%nﬁm is fed to

the réaﬁtoﬁtoma{ zysrt&r ®- cafaﬂi/setﬂmyEm‘nqﬂmt—h derrydcatr en{pEddiiye is controlled in the

and conbi n t| s thereo
rangg By AEi T s FETOUBGHNER A s Bortt SISl b itrantife 1750 190
°C. H?Hrage\dasf Added/toQhe faélpdtﬂeﬁiﬁﬁﬂ @& .to Gaitrobdhé ﬁloarmhrl vecaighit ofthe resultmg

i ncl nol ayer cka filnps
polymefe & 5@ %1(30 Pwplar efio FBEXuBRIe] 93 te%[m Je VW&%&% fo Fampagjyes A
and B'fhe ri2f fS¥ANPls@mpliyex| @Jlﬂpmaﬁbés@n&rﬂch 26 DWW Py MeNEs056G and
bi axi al | oriented ethylene honp r biaxjall

DOVES AT SePia Tegeehieia SNeHs Hopriherpol Cet<el ppeaty dppdarive Cis
lineak 1dweaRE, &Wrﬂek slrepa&m w%? s BRRL ZRall/ A poRaekadRs eakigrsd
|

via formf / seal ner¥ peel abl e seal pack%(g%naﬁNE
(EXGEER W&@Valkaem%%ﬁae%a@é ‘F‘%}B & pak Kgwarati
FM5hh0, h @4 DPRCKARER ol EBdre R RblyklelsMRc and packages for
snacks, grains, cereals, cheeses, frozen poultry,
pr 6W1c e Physicaknpeaptias @i the resnliing plames @@@rwagﬂ ayTandg L. cast
stretch films; nonolayer sppjnk film heat seal able
stretch wap packaging film 1ce bags; foans; nolded
Rastri ¢ lcesondoag n-Mwx: | f ridsh ¢ Mwdfiolus dgioa KaBemsity glcc | Lok
Exesh redianeal 1062 | 2padagi R6 | | nens2and ba@81uchl 7.5
BS .2 1l on-hexaspl eps2e®er ealb2ilioner B,.589r pcenyishoppi mgliags, 74
BNd eéspagkakl Y 1bravyl dgswoshi myang| saqles and te.asi can 74
TAners [(Raas) [ 1169 [Theeimabri cagoed| artiijol e of d.b®o 7.8
IEWENT 1100 @ | B815PF EPABESO0Y &y Converent| nep by 8.1
KREOWT 1T ke dRbo2ePUl Tigyp MEeIXdS |1 nglgde, | T 0§.9180 5.7
SR 'qtoclteﬁ[e" ld[ IOTT ATy, TR EX TRy ol technl q@%?ﬁo _ _
ﬂ?ct”'”p T Lt e of hng"é‘éhtLvéﬂ{fn ast—frimr—extrusion
coatin ng, inj 2T on woldf ow nol di ng;
t h trusi ultru : . .
T‘} ﬁ.? g(}cflt (?]9]50 1i%e Hc))(lymer of%?(éé S@e(l) rells % ?jslndrl]ré:;e comparative resins
(A, (E @ﬁcD]Dle d‘lem@lredl IJISIJCMSI'IM b]hewmluhgincngmhifed bevespd pimtewlgn Figure 1.

and conbi nati ons fer howeve
Var B G e by ERE bR safg® R el es e FE R def A Tablp 2. The
relath&%dlofnﬁrat Dﬁeﬁaﬁag (RWY, anll IRA8 ﬁ@pedﬂﬁ?ﬁ), T,fﬁle(giel rﬁlgmh?yc&lf&, terapedature
m nat i e fabricated ar
bentsEn (RS G ARH G SR P B () ] ERREUE PG A s Table 2

desired for the intended emghiaise application. In

__p_a cordi nﬁ to-t fhg | nven |nn can—be T“
anyPBaKL apl e gpﬁfét%l/@ ¢ t hilckness, TPDV@R/%( RAVTRA, ATy
EpilacE(%i %ﬁéﬂ Heli) 60 MAN L i | VA | Ry | MA | SDBI | °C

146 3Rl 24| SZeA(168) BG4S TRT & Ledite 4.4 [thed Mai 5239 Ank8e | 4.0

2 deh OS] 196 306t (146K 21686 76.3f| L 46dr4-2xaddh ¢ 136 || kB3 fok7.7 | 4.0

&

6T 8 (18401 AR EMA(LBIBY @ 48h 7ppi| Hh9d abkd DBpdr@d tAem the | 4.0

Aprleserioe.mlesi MI4pB.6HBI2E | AAa0e 1195 |chkhdsbes | 11d8s| 0Aan U.B| 43

BrMp7.pAtonab(se.] @s.6)|BBah 7091 170 | 4pdt 1.8y ¢05abl 99 1|ekk9 | 2.5

Cthiemo 820H)| 489 79Ex@ppjlese6| 77.2 (257 24 | 1.71 [ 1.53 [ 029 | 14.6 | 250

D* [70.7 (73.1)|6.34|77.2 (25.5)|5.44] 75.1 [5.30] 24 | 1.19 | 0.72 | 0.14 | 12.8 15

* Comparative, not an example of the invention
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[71] It is understood that the present invention is
operable in the absence of any conponent which has not
woeerr/spsaci fi cal |y di scl osed. The fol |l owi ng exaopius2006/042529
are provided in order to further illustrate the
i NV7&ht i Eiﬂtnazpnblaraee ﬁ_abnﬁcated filven selepted pelpmera §EX. il jaht, iBfgC* dleD*) as
well %sfyg)wg}?? ﬁg{\cgsi egn%goginflgbﬁgrﬁcgns of {he Bglgﬁntar & E?(am]t)les 1- gand (Fomparatlves
A*, Bisad C* @fcomBinhtionawitheniperdatsity @ol@éthﬁléhe&EsnO(LDPﬁ’ﬁi)OEmvmwle from

e i Glare ety Rl PR dhun ORI LRIES) Ao

L/D &@ie had alfT phintindelbr didieT Heﬂﬁﬁﬁﬂfﬂﬁi@xtrﬁﬁ@ﬁd’onﬁﬁbﬂfﬁ)wéré @ﬂib gap of 0.9

o, SRR TP WS35 P8 e s

for D@.ﬁﬁlﬁ%&i&ﬁ@d@ﬁhﬁ@i dc¥6rdiae B ASTTNVI IS 7689, |Meftlﬁﬂ A)ammeh&aﬂﬁemsslsmce in
[ are itated and operated in series. The f

wh
mac P e A Taas i ceprnce oS TSR3 Bt Cpigmaied i

accord@ck Wil AN 24570 MaddQet@niddiGn Aeordiite vﬂthQiﬁfM @1@@‘33 and hot tack
conpressed et hyl ene are dissolved . in the so

initiagpy WERFIBRIH D (eeninnd ipprcpidancepdthisipaF éﬁ%} %8 (%904i>h gesults

for fif HERALLITRIACHE E)m% ?@sﬂls 'a& ﬂr%@de@% Tabid §.0RR s foPriBR p%at%ﬁ from
ressures from3 MPa. Aseparate streamt he

80/2 lwstM%f?WMﬂ%T%q4 as a suspension in the

same al kane M xtihe AifRaGH! DGtk AbOkeshs 10 ect ed
into the first ctor at e such
oHze | HTIT,

et hyllene cpMﬁétr%; Hrditgut h tIh@“c r ang®D¥ rdpnGB)SS
pBx.cendmpsThe MRt a| yEe/hi s MﬁgedT%a%mpmbﬁt\) percent | °C
actordi3®g to30He prd2édure ¢idscrii b&eP i m &R&8nyl e8Z of 97.0
UBP 4, 537, 4739.6Toget?Bér W t 52% he caddql ystsg.3 114 -
t g+et/hy4ial um3oum | s 2bed (o 94ue rleactor |(talact] ad.the -
co<cat adgyst. JBar Exanpl eg 148, tlheecreadt gn.6t gnmarsat unes.o

A ofpithivel A th bndpReriRNSRnfisroM 170 to 174 0C. For
conparatives A anélJ the tenperature is increased to

175 to 190 0P le%%g%ﬁ"ﬂt? Usinglepds:39/20rathildddE st ream i n

order to CDVMJ@ NGuPRT FCUDAL VT BB 0T GIR€ [ &Rl T AGIT,
PRkYMekmpdhe M ok I Alihhof, O | BRI S3rcdned fcfoont | °C
aoy regg LQZ yvnezrzi%as Tlogfg,o agg{l \es77/§ anoSﬁgT 6.5
Y AP A S| eIy el SAPTPAreh] VU A S SATE 95.0
L= J\ngl" I\I\ﬁ%:)o.:l S&% Ew_gd&alnly Shet 8bﬁ>ﬂ6chr8ve y9,4'0

WSl |

I A 051 et a4 M AL
ZI gnl err “Nadtt r6nL Arn_&!S;a ‘iyr\;iar ee _I_n;ggnah JZ‘%VI_ F\;ﬁgr@’ -
RCTCNT INERT WY TR N ‘7*7”7m~ _ 101.0

oS

atailab
*bgﬁwa@ratﬂev%ot@l PATBEFHINE(HYT FVE220, a LLDPE

avai |l abl e from Borealis Polymers, Inc. [73] Physical
pr r t ’Iﬁ§f09$goi %@esﬁﬁsswnxohﬁ&teqmtﬂfﬁ'@ﬁ%n%%o@ﬁ@fﬁ'aﬂ@ glehcﬁ mcludmg
arative; not an éxanple of
the sptrnes@mss f hm@m qombma[lcmqf prosessakilityialong WS@BEPCb‘fPUFﬂ@mPeﬂIeS good
| as three conparative
imp hﬁ(ﬂ%& Itagmﬂ% i émgér ?rte\ﬁggur ed by CRYSTAF. The
resultlng nornallzed curves are plotted in Figure 1.
Vari ous paraneters determ ned by CRYSTAF software for
all resins are provided in Table 2. The relative
anount at Ti and T2 (RA and RA2 respectively), T O
(the m ni mum curve tenperature
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between 75 and 85 0C), the curve height at Tmn (MY,
and various relations are provided in Table 2. Table 2
w0 2@ompassat i ve, not an exanpl e of the inventi oR{CTAS2006/042529
Fil msanples are fabricated from sel ected pol yners
CLAIME. 1, A*, B*, C* and D*) as well as poI ymer bl ends

ol O/ 80, B350 5 ROLKIRY. Bk BYRTRLRP ot

chardctéerdi&ﬂSl ty poI yet hyI ene resin (LDPE 300E, aval I abI e

m The w Chem ¢ any). , on an an fil
unfgt eql f“ﬁDBérajeW?ﬁge P gﬁéitg/mn ot e%%ﬁn acc AP RsT™ D-
and a 7723nCadhiohdpo ei/e. 16]E§1e bl own fil m ext ru5| on

conditio e

¢ ehper af rebrom 3o F5H 7% B el r de B by o ASTM 2.
Res)ul ti agL L, trons annbers7 ak detb@shedinfaotordacd ASTPADL1238, Condition
(determ ned according to ASTM D1709, Method A),
El mendot40 éat6 ke Spaditen 19 wdek&ne direction (MD
tegr), @eLESHMRROSEED af 4L HARA Sy URYSTASTMa 03822, 12810083 °C/min
(determ ned in accordance with ASTM D2457), haze .
(det er nFoveRtisesn bigedH dishinution mﬁh%@rpwm@osl}ge feamy3thipr90 °C having
tack ingld ahj %@ccﬁm@%ﬁﬁ@%bﬁé@ Seldide To (oq&ﬁtc #iiie danﬂ Mhigh crystalline
accordance wth ASTM F1921 B 50 éq esul ts for
fil s ppdpaeicocommpopantsiesneciely éfb@rﬂ@ bigh coyviadiag cpponent has a
Table 3 f par | £ th

i th LoRERgah abor Bl reRE o BPE! S LRI Ryef 6 Bencof e
Resul t statid polgmPuwagtiRewidns * Conpar ative, not an

| e .qf v ST T ENAS) r ego u

CAREmL 08! PR b 0l Tl 0 B0 0B ERSsTAR e
i ncl udi rppetagires forethp digheggstalinm freeion goimy that nebnveoﬁmount for the
process along wth I | £Sqz o :
good | nggéfltsll“% éll‘\ie n OL{m %e%é’)%gtu%) in t?él?lr%n%é PR&! % 8385 °C is greater
t enper athan 6s.a6ll RkdBarl1.7A copol ymer corrpri sing ethyl ene
che aor AP7 gaaogyr oLgaaE R e s R fliy i 14 dgmin,
the denﬁtydg/ b .0,918 S0 ded1Or gt el BeL ds diong7 t2(1'o AST Mnﬂ)—the’l_ﬁi'gﬁ crystalline

om0 b e B b SRS oo

the thtdoly2nek eTEN’. 0 to 7.7, as detern ned |n accor dance
ASTM D- 1238, Cond|t|0n10C/2 16 k @oﬁﬁfltlo lefi
190t/ 10 AGPORy R REPHYPHERY S dreg AR gD o o-olefin,

charfd®¥i2dd¥y:at a cooling rate of 0.2 Cmin conprises a
bi nodal distribution in the tenperature range fr

m 30
toab0 0@ PRAVIAY FRgestornd dotrdmPe kLU BIE SHoFtPHEy ASTM D-

to | ow qug;b@}ldlﬂlg}plggm@/zm%g@ crystalline polyneric
conponent s respectlvemg wherein the high crystalline
coith b

onemtdenpsy ramfeHR P 42 he/at asAletsaniges aCB‘ffdlné &A%Mﬁ %
C cgfnd GRASKHS BkeR0 k85T LNRRBBePH &858 UaRE AT D-1238, Condition
190°C/2.16 kg and Condition 190 °C/10 kg,

d) the normalized SCBD curve determined by CRYSTAF at a cooling rate of 0.2
°C/min comprises a bimodal distribution in the temperature range from 30 to 90 °C
having first and second peaks corresponding to low crystalline and high crystalline
polymeric components respectively, wherein the high crystalline component has a

peak width at % height of less than & °C, and
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total polymer weight, and e) the difference in the

relative anount for the normalized CRYSTAF peak
woenpgacaisar e for the high crystalline fracti onpParms006/042529

the relative amount for the CRYSTAF curve m ni num

t egyper athereantity offegtr engalifer fgaeigs ay det@BIREDY dntegrasnef the SCBD

than 0.5 an The copol yner of claim

1 wher ecurvetCf?nStE&?stlgg%hgm]mlpsrﬁég i's froPn 1y2 to 1.4

dg/ami n. The &‘@okjmmsmftcjfalméi Wireogin Ohe Sdelt indexQare & fygra d,2 to e dg/min.,

Ol12 is fr | r L .in .
o o2 e KR B, S 2 LB comatin
compidfent &fkdla ﬁ@lﬂ&ilﬂﬂluﬁ &shelghs of etsahanl® *Qend enttstmlfes tidse ttantlalpercent of
al y 3. A copolymer conprising ethylene
the“?ﬂtpépeﬂ’& lzed with at | east one C3.10 a-ol efin,

char act Q&b?&ﬂm&)&om@r}m@ diBldne limelpalymamge with antedst dnet@ 10 0-olefin,
1.6 dg/mn. as determ ned according to ASTM D- 1238,
charagisiaRdon 190 ¢/ 2. 16 kg, b) a density from 0.913 to

0. 921 gé%ltaﬁdesi%@emdﬁedmmar@rﬁg isQleATIMET 82ordag tAMSTM D-
110/12 from 7. as determ ned i n accordance

ASTM D- 1%800@6% 1t99 o?(ziéé%:/ 2.16 kg and Condition 190
d %Tk Ja déhsit) H6mD1ER] 0. gzng/c%%@et&%m ad&ﬁ@ﬁgnommwz

AF at a cooling rate of 0.2 C mn conprises

bi fodal aeilglr fremt’ Q)F? T-h 2 Heiermangseinaacenrdanca Agd M Pl Condition
to 90 0 k di
o 1 ow St SRR RSET I i ne “pol yroric

codponent fistr e&naﬁieﬁveky STAR egea't merhﬂ@muhé g1ﬁ1 and/ at abdm‘dn gormalized

conpone kK width
0C. " andbi YA eERt YO, h CrOSvHa (o T S ieadd hish
det er m BEstatijie bolyRGHAINPOnddEs &ﬁﬁctﬁ%ﬁ’n Cherte@perature range from 30 to

constitu Iessth 4. copol ynes ., of .
clai m 3° é&/hé & h nPpR ﬁ@lnggﬁég P e ?@E?gfi’?ﬁ Orzse {comin, wherein
1. 4 dg/ WeNifferéee iriRABIetiperairds iPMdAstAESCt aﬁldO 919 g/ cc,

the I 10/12 is from7.2 tq 7.5, and the hig

cr 5t al FiendifieEmpo iBnthe pkatye pEoRniyler I‘P‘“*at“(’ll‘iflé1 iggy CBRYSTAF peak
| ess t h@é?np'éra% fen@le QQngs&‘#tbﬂlﬁeS fla@fn hidad thkSreREHE @fbunt for the
of the total polymer wei 5. A copolyner conprisin

et hyl ené?I%Yr&Téerwrvn%mmé@ ISP 1 @wmgs feoncs psS °C % greater
a-ol efi pp@karacterized by: a) a nelt index range from

1.1 to 1.6 dg/mn. as determ ned according to ASTM D

1238, Cdheretobmer 9bclams wherRig, thaypelpindes@apgayis fipginh. Htogligdg/min.,

the defsiQidIm @035 1 FFo Y& T 1A, 18REATD 89 5 tndARI MeréRRce in CRYSTAR

peak temperatures is at least 17 °C.

7. A copolymer comprising ethylene interpolymerized with at least one Cs_jo 0-olefin,
characterized by:
a) a melt index range from 1.1 to 1.6 dg/min. as determined according to ASTM D-

1238, Condition 190 °C/2.16 kg,
b) a density from 0.913 to 0.921 g/cc as determined according to ASTM-792,
<) an Ij¢/Ip from 7.0 to 7.7 as determined in accordance ASTM D-1238, Condition

190°C/2.16 kg and Condition 190 °C/10 kg,
d) the normalized SCBD curve determined by CRYSTAF at a cooling rate of 0.2
°C/min comprises a bimodal distribution in the temperature range from 30 to 90 °C

having first and second peaks corresponding to low crystalline and high crystalline
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c) an 110/12 from7.0 to 7.7 as determned in

accordance ASTM D- 1238, Condition 190C/ 2.16 kg and
waoaanwiosissn 190C/ 10 kg, d) a first normalized CRYETAR006/042529

peak tenperature, Ti and a second normalized CRYSTAF

peak t epggmatucepoidts esrecdshomteniy thohighwrystaline abmpanent has a

and high crystallin ol v i ¢ .components respectively

in the p@%ﬁ%ppgf%\}rgofgﬁegag@?gmmgo to 90 C of the

noeyal i zRd HERMBIARD Clit Veladte anoon! iforg theahenafized. ERYSTAF peak

C mn, wherein the differen [ eak tenperatures is

at | eastempgrapte fonthe dyel ffés@ﬁ?ef grﬁcgwgem]inﬁs ereﬁagllv%? ot for the
amount  CRIYSIAG deveminide daipiaiAd-inoma karge fpar 23 wr & fOis greater
the high crystalline fraction mnus the relative

anount 18 0p@d E¥EENE cur ve ni ni mum tenperature in

theg, { ang@e L& RYnEp of GaiBD7 Aferkis 1gY @At Bt Rag i fomoL.2 fbhies dg/min.,
copo

ol ymer of claim5 wherein the nelt index range.j .
the dangifyi 15, o P IL64t0 (I 19 g{cq tt‘%éo@éﬁgoﬂ/ﬁzstof’]r%rﬁ _tgel@g?nocrystalhne
comg(i)nf%ﬂt%agé 5&k tdniiRrakkObt & 1das hPEM 7.2 t0 7.5, and the

ference i n CRYSTAF peak tenperatures is at |east 17 !
0C9%7. A @cmp}ynyﬁg}mmi@% pt@}eﬁ@inmyr%@ed with at least one Cj_;o a-olefin,

Charg(}rggr%(pg)l,:yneri zed with at |east one C3-10 a-ol efin,
characterized by: a) a nelt index range from1l.1 to
1. 8 dg/ mimelt mdexdengs fivmded taccoigining ay Getagimed pecordingto ASTM D-

Condi ti 3?381%%5{&311 %d@-@féa density from0.9 13 to

0.92 1 g/cc as determne cording to ASTM 792, c) an

| 1091 2 fardemsity f@nt @I1B.t7 0431 efet. ¥ ditereéneql pccqedins i awdel-792,

ASTM D- 1238 ndj ¢ i 0n~190 : Langdifnr i 10 conditi
o 10 kg™ )"’I% ﬁr;gm(rj}’o(? #&?’72%#5%%%@%%3%8 gterlsr;ln“‘g ned by ~ onaien
CRYSTAF 180 °@/2d 6tk iambyCoraditeond PO 0C/20 K, mdh conpri ses a

bi npdal _di stributi i n 1 r - °C/mi
oo ol rsPEp & b ETRPCRLMERE PRI IR b2 Cimin
to | ow aoyptigk kibireodahdistiibgloncn i ttetheratep odngergping0 to 90 °C having

conmponent s respecti.vely, igherei .the hiagh.c ll.égﬁh'ht'

con‘ponerﬂeg‘lﬁa%or%wﬁ@g‘?g ttér?p SYat r&'?tzré]lh% “Ar S%ts{}%glég @C%’ e

and e) tioeid {oi@nesicieA j) and high cektalling polgmeximntoniponent flaving a peak

normal i zed CRYSTAF peak t rature for. .the high

Cryst al IEHEAL PrisBHToRmotrh bk n oy BedeT Jum e e draperg beoveen

CRYSTAF Gidr i€t RidnicodHd $eake) ehiadingrecirve thmtmatgehf, M) Wherein the

to 8 0C is irgr eat er ttgﬁln 0.5 and | ess. thhhanif‘l ; . Thee minimum

copol yneioeL B dhrysias empopHl: PR feighh GRS S g 58

from 1. a,eggatMng mgfbmrmalezgeny ty is from0.916 to

0.918 g/cc, the lio/l2 is from7.2 to 7.5, andthg )

hi gi-cr y'glﬂteaopqﬂﬁ@er of claim 9 wherein the melt index range is from 1.2 to 1.4 dg/min.,
the density is from 0.915 to 0.919 g/cc, the Lig/l; is from 7.2 to 7.5, and the ratio of the low
crystalline component peak height divided by the high crystalline polymer peak height (RA/RA)
of less than 3.0.

11. A copolymer according to any one of claims 1-10 which is a copolymer of ethylene

and 1-hexene or ethylene and l-octene prepared under Ziegler/Natta solution polymerization
conditions.

12. A polymer blend comprising the copolymer according to claim 11 and one or more

additional ethylene containing homopolymers or interpolymers.
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conmponent has a peak tenperature of at |east 82 0C. 9.
A copol yner conprising ethylene interpolynerized wth
wabkod7aasis7one C3-1o0a-ol efin, characterized by: Pay/us2006/042529
melt index range from1.1 to 1.6 dg/mn. as determ ned
actdr di AgeopayASTMc@ding 2@ 8lainCodhdi the dorn &0a Predt, 4 Gildagor db)east one
v PR el P o o 5o S ST e s e,
film asmalétagérifilmed i n accor dance ASTM D- 1238, Condition 190

C 2,16 nd ndition 190 C/ 10. kg,  and.d) the.
nofhal i Sz BRadsaihers Rat B inEik/afhp: Savesy T opg) east one
layer éfteemoifilaQer Xilf B3 0 1@0MaKd G8de,a WigDehek, @iasgoutbedrpping Baid sheet,
. the t rature range from 30 to 90 OC havi ng peaks
iﬂmB%WWQE%%%@Png to a low crystalline conmponent (having a
peak height in relative anount of RAI ) and high
crystalline polyneric conmponent (having a peak hei ght
in relative anount of RA2) and a curve mininmumat a
tenperature between said first and second peaks,
(having a curve m nimum hei ght, MA) wherein the ratio
of the Iow crystalline conponent peak height divided
by the curve m ni mum height (RAI/MA) is greater than
2.2. 10. The copolyner of claim9 wherein the nelt
index range is from1.2 to 1.4 dg/mn., the density is
fromO0.915 to 0.919 g/cc, the 110/12 is from7.2 to
7.5, and the ratio of the |Iow crystalline conponent
peak height divided by the high crystalline pol ynmer
peak height (RAI/RA2) of less than 3.0. 11. A
copol ymer according to any one of clains 1-10 which is
a copolyner of ethylene and 1-hexene or ethyl ene and
1-octene prepared under Ziegler/Natta sol ution
pol yneri zati on conditions. 12. A polyner blend
conprising the copolyner according to claim 11l and one
or nore additional ethylene containing honopol ynmers or
i nterpolyners. 13. A copol ymer according to claim11l in
the formof a sheet, a film or at |east one | ayer of
a multilayer film or a lamnated article, a bag, a
sack, or a pouch conprising said sheet, filmor
multilayer film 14. A polynmer blend according to
claim12 in the formof a sheet, a film or at |east
one layer of a multilayer film or a |am nated
article, a bag, a sack, or a pouch conprising said
sheet, filmor multilayer film
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