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WO 2006/062718 PCT/US2005/041744 POLYMER CONTAINING
POLYSILOXANE PROCESSING AID AND CATALYST NEUTRALIZER
ng%@g -REFERENCE STATEMENT 5 This application clai W‘/&E fﬂ”
of U.S. Provisional Application No. 60/633,869, filed Decem er @gﬁ) H
BACKGROUND OF TIM INVENTION This invention relates to olefin
polymers comprising an interactive diorganopolysiloxane processing aid

%g%%&%rﬁﬁ eo (%%t%rcféglﬂles especi &%/ %a% JQggp/)ressure

differential under melt extrusion EBHAMOAE Blefin polymers such as
polyethylene and polypropylene are often produced by use of a transition

c mgggl gglﬁaﬁr%gum %gﬁlﬁilrthereby leaving small amounts of catalyst

residues are typically deactivated or

neutrBlizedpicatduckinslte bowhfifofiiati dhobizidnamegtcrivndfp. 60/633,869, filed

Démgoyaém a small quantity of a neutralizing compound into the

o mer. This 15 |s normally accomplished by mixing the additive with the
SRR RO SR NEENENor 3 polymer stream exiting a

p0|ynﬂﬂfsl 2aii9inide aditss W3 5%20sdisaloted thantsecdl editegitopolysiloxane
derivatives of paly(ox m unds for.use as.c S

P S S I DAY TR R 8 SR BIRMEs o mproved

m@@rhpplﬁwmopaw@sélmﬁm ecleRefl pagRsaEs éﬁ%mmekv&kymﬁéyxmsm conditions.
Com@b‘ﬁﬁ’%o@ﬁﬁ@@éﬁgﬂ RPBssIRRARkIS Ral a0 bmix@ebduced by use of a

“aggg a”fo){f:g nﬁ?‘g}g\%rg nocun 2 r%lrﬁ%f? 4 qur?g\;%r% derrrll':l%E? qg ng]agattresldues in the
polymerheud7498dd age mendlmfdaahhwpcbohyb@trehp@ﬂymduaefm@dp@bymatlon by
hoﬂmgeﬂ£9y§&m@§@4a g@gnim Yad extrysignpropstissun@m s 9s8thd This

Patent Number 5,708,085 there are disclosed certain interactive

is Atk e SHeRied b dpailly st HRPOR SIBSENB SR BRfRsate or &
Mﬁmﬂﬂ@lfbbﬂﬁﬁgﬁ@bgmummﬂaa&hydroxyl- carboxylic acid-,

nitrogb@ql 3%)/“5 B’b@gﬂ A LRNER ﬁhﬁ%e‘é’f‘cea%ﬂféoc[%f%‘\? 2 J%’oﬁk% DAL mpounds

especia ensity p O ylenes, improved the melt processing

fObWﬁ)@rﬁ@leﬁPﬂéﬂiﬁbmSﬁm%ﬁP HoFERstre @WH@“%@#NE@%@U alkaline earth
ménRlecdlamweights ae@mmg &QBI&Q&}QQ@/J@&@ RMpoUhASEReLY Biedsithat

the resence of, th tio s in the digrganopolysilpxan
R R 4 8fcr:nolr’§? g) n‘?ﬂ'ore qum op OHn%blcpan af#())w}éfsr ? grsctﬁ)?% n%nl}]ﬁe
avmamlgwlwltbtthelshmfaﬁémﬁ iﬁé@atbéﬁﬁ@:sm equipment and dies, resulting

in pregdcts RRVIDERMRTON oL SUTTaeRRY IFaRNoRIGtY1hB 8IS SKIIAGuoropolymer

polymers generally possess reduced melt fracture and extruder torque,

angh R KABR A 2P RIS SX T U e PR RSt E HERy S B RSB atch
Nigbista 108, ol serlierénco fgpolatio rephihnteianjepoolysicilane ¢o ppeinii.

dlcl?rlg%%c(;;\xl alysﬁgxa%lé%lgmpg %‘s"éénﬂl‘%ﬁ%rﬁ%?&ﬂa%@g‘Bﬁ'cf?r%‘ﬁ%%yl- carboxylic

acid-, nitrogen-, or vinyl- groups that, when incorporated into olefin polymers, especially low

density polyethylenes, improved the melt processing properties of the olefin polymer. Preferred
processing additives had molecular weights from 100,000 to 1,000,000 amu. It was speculated
that the presence of the functional groups in the diorganopolysiloxane rendered the compound
niore hydrophobic and allowed the compound to migrate to the surface of metal extrusion
equipment and dies, resulting in products having improved surface hydrophobicity. The resulting
polymers generally possess reduced melt fracture and extruder torque, improved mold fill and
release, and improved lubricity and surface scratch resistance due to incorporation of the

diorganopolysiloxane compound. Disadvantageously however, the foregoing migration proclivity
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| WO 2006/062718 PCT/US2005/041744 of such compounds can also
lead to increased plate-out onto the metal surfaces of extrusion

W%%g%rﬂwaguring melt processing operations. This can lead %%596}%%1 244
need to periodically clean or otherwise remove accumulated quantities ofl

residues from the surfaces of molds and extrusion equipment. 5
Accordingly, despite the advance in the art occasioned by the foregoing

0 umsﬁlpg%ﬁg&aﬁ%mmsﬁgxx%qag&gmep&!ymﬁnﬁé%&asm&a LORees s,

desired. In particular, the attainment of equivalent or improved polymer

SqYERRFRH AHERS e PERSGRERE GusiAtites dhisreedead e aerantod sad @asriadically
cldhetiseaiviedtisetgdantiingotcionganenelymilne co R dinQmend
tp a{:rllligvl% a er](;,:[duction or elimination of plate-out and to attain reduced
“adaitVE TOEES S highly desired. to SUMMARY OF THE INVENTION The
presehedpierginriesiithesdvpusly indhicadmenpsisitedrvh i figydgnppenveyirerdiiends,
AEKELRIBR RIRR IS HAG BF@%’&%Q&(?)@B%I‘Q BRlYPRE T B A& S bitainment of

neutralizer comprjsing a catignic derivative of a poly(oxyalkylene) 15 = .
SR YRISBURAY € Pa BPSERELHG Atk RUThIHERSE HRARSP Rl iRyacessing additives is
ddiordgjafinpaly sifoxdnel coapdend donganojrdysiyghoxybmparnnbixydideacickchieve a
reflio2G BYAREAPYPARING: Qf S D ARIN- ARG BQHRS, RGO

the presence of the cationic derivative of a poly(oxyalkylene) compound in
SUMMARE SR HEIMNERELEEM position, it has been discovered that reduced
quantiiepekéheinnieiociivevids) digygarapobysilaxaneneanepns eihdiextrusion
em loyed without significant loss of processing properties, and under
prgg?néep(rzgrcnggssllﬁé' conditions, an improvement in processing properties is

obsere@nipldditibmes reducing the cost of the resulting polymeric

COmpﬁﬁiﬂgﬁhﬂifs@H%a[ﬁ%iﬁﬂi@fn@i@%ﬂlﬁ%@%@QPQb@-ﬂgHﬁﬂﬁ‘ylene)

compound usage, the resulting composition is characterized by reduced
cqwgfb%ﬁégngf plate-out and reduced interference of the poly(oxyalkylene)

25 cofpopredessitly tikcpngoessirrg aitrBRiEFoRESERIFIHMAN @fRpdtild containing
ORI S et 15 A AR G AR LS NG YR RRBRI R ups

wall shear rate for the resins tested in Example 1TBETAIL

DESCERPTHESNTER R ERRIAERITION 30 =6 parbeees by lonicarsasin the

fopaicing pohaties tharenian s ok asynpaertrapden reappicRAaMIRIf the interactive

aRHRlisaen SleIenced horeln are el earporated Ayselersncen heir
et%ure {OI’ tﬁe equ“I/)a\lent EIE version thereor Is %1(1) INcorpora é)é By

pr@@f@m}l@gﬁe@m mqfégpe@qi@ions, an improvement in processing properties is

observed. In addition to reducing the cost of the resulting polymeric composition through

reduction of interactive diorganopolysiloxane compound usage, the resulting composition is
characterized by reduced incidence of plate-out and reduced interference of the poly(oxyalkylene)
compound with the processing aid.

BRIEF DESCRIPTION OF THE DRAWING

Figure 1 is a graph of differential pressure versus apparent wall shear rate for the resins
tested in Example 1.
DETAILED DESCRIPTION OF THE INVENTION

For purposes of United States patent practice, the contents of any patent, patent
application, or publication referenced herein are hereby incorporated by reference in their entirety
(or the equivalent US version thereof is so incorporated by reference) especially with respect to

the disclosure of synthetic techniques, raw materials, and general knowledge in the art. Unless
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the disclosure of synthetic techniques, raw materials, and general
knowledge in the art. Unless 2 WO 2006/062718 PCT/US2005/041744
wﬂ%‘ﬁ%&%‘? contrary, implicit from the context, or customaryl,i%t}ﬁ%ﬁﬁ% @”7 m
parts and percents are based on weight. If appearing herein, the term
"comprising” and derivatives thereof is not intended to exclude the
presence of any additional component, step or procedure, whether or not
t%ﬁﬁsa&e Is 5 discl _se%her in. In order to avoid an doubltl, ayt d ‘
St B iBHE EtalRl h PRI FERIGH- JE & PR AT B el oo e
bapadlodeaght.additional additive, adjuvant, or compound, unless stated to

the Cﬁ%}fﬁéymég Ronlrast {he teiMpricapsising fese lially.of i RPREMHIed o

herein, excludes from the scope of any succeeding recitation any other .
exglyfifibnBrseeate fTorp ASCEINIA CURBRSh § TR S B WS e AT it i gsame s
diepeeahitityin T heotesnto eosigdisiindoobt, Hlleaghoekichiddsaai/heainpinoegi, ko of the

step or procedure .nat specifically deli d or listed, T "o
o R RSP S SACE AR SR ARG, B sjed
thegoiriramyy Eoeabiiastids tCoNPoig PsEntabrafh diyrnsrsrshgs-rrardides from
th@%@ﬂjﬂ%@ﬁby aﬂheaﬁﬁ” ’ g‘%m@dol h}é@dﬂﬂé@@oﬂ@b@ﬁl rizadionpacne, AxBapiag those

olefins, especi omapolymers ang interpolymers of one or more
gt 3 15 SN TSRS Rte il FRROBB kAL Sy TaReiny component
stqpropylerrd -y tenei ivallyrdelingdttperiisad; TimdrpoRaiensletsthpibeibapitse,
reRIEPIIRR Crnk Do AlEHNRALSHY (e INERP ObHBELSi6h (WO Or more

C3.10 a-olefins; interpolymers of ethylene, one or more C3-10 a-olefins
C styrene or a C4_20 diolefin; and interpolymers of one or

moredIZid QAyalefifis withaBircine)de G4 A0lyicleiimend bymititime pighadngon of

ond D R0 QRN RIS RISRAMTIRER BighE SRR PRIADEOM Zlefins.
copcr)rllymers containing muﬁllplfe onomer remnants in each polymer chain;

Exgramiesopaiyinkesopelaming Ponate Puegisientbetean ardr it ieinéitfers

inRENAAN Y BMmayRAB Wﬁ_ﬁ&éﬁé}éﬁﬁ@i@%ﬂ@m& arudyea@piyﬁrr]pdsml\%aladsg two or
containing mixtyres of indivi olymer components, a n

g T PSP PRt e e e o B SRy sorene

oractlusidvisior addmwinelpharseftively matsiery polpfinsrohibhsogarfeondiolefin or

2 Riends #fie ot smes e plefin ialy ks RIS MR Alefia G S fabm

use herein as component A) are isotactic po yﬁropylene low density
copelyey R PR RlraBPIBRELEHLRY AT PRIFR L BB e A ePRigRers
coesiity ppolyethytenat{dDiNEr Highlyqrefery eehdefifrpolysuarstelseptdpRinE
pdS RIS NRGS, YEPRANDESIEING SRS WANGAT fDRAR: cithnents such as

a-olefins, es uaﬁy 1 utene, 1-fexene or 1- octene by use of a transition
blendssoatieing pgreEanfa roraTelagnsiahiagralmer suuaeat gt cortisime At
AR\ A-eriwly If(EBISErS) $2yiRed &a(gﬂﬁgemmabw 8G9 810 polymers.

g 6905 /gfe’rraeﬁ%lgﬁr\llv ;%%Ee?é’ orrat%% lggrgﬁg %E L%h"ﬁ’%%ﬁ%%‘é@ i];%?e@tig%b Qgggylene, low
densit;/ polyethylene (LDPE), linear low density polyethylene (LLDPE), and high density
polyethylene (HDPE). Highly preferred olefin polymers are LLDPE resins made by
copolymerizing ethylene with one or more Cs.1o 0-olefins, especially 1-butene, 1-hexene or 1-
octene by use of a transition metal containing catalyst. Preferably, the polymers used as
component A) have a density from 0.85 to 0.98 g/cc, more preferably from 0.87 to 0.95 g/cc, and a
weight average molecular weight (Mw) from 60,000 to 200,000.

Highly preferred olefin polymers are prepared by use of a catalyst comprising one or more

transition metal derivatives and a cocatalyst or activator. Suitable transition metals are metals

from groups 3-10 of Periodic Table of Elements. Examples of suitable compounds include
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Highly preferred olefin polymers are prepared by use of a catalyst
comprising one or more transition metal derivatives and a cocatalyst or
c{\@ . itable transition metals are metals from groups 3:

W%eploc%?)czéile of Elements. Examples of suitable compound’12%(();]%%%0%4041744

WO 2006/062718 PCT/US2005/041744 titanium halides, vanadium

halides, and vanadium oxyhalides or oxides, such as chromium trioxide,
..and moJybdenum trigxide. Also mixed ox lides, hydrocarbyloxides
R A N s s g s A
trigddetalystdytactivartiotidsreAsaynbed erydieléas. Andorerabitonidanimired halides
an§ RPN 15KiaBs ase tiAlkvh s oI uERy. dialkd AlmiRs: GHQHEE, tRefBbsad be

organoaluminum-magnesium complexes or po%{merlc or%%?meri,c hlorid
RS EBRYEARUIERIE CSTER A8 S PRI XA St Histre’ chppute chioride,
miid ueiadalimfiegleraiiatianatalysiseamcpPlhillips-typdicatatgsteiagwell as
Oxcaw&ﬁégguggggwm%mﬁj}pn metal having at least one delocalized

electron containing' ligand or electron donor ligand. Suitable com[i)ounds
includaitthiaanobstidachdn bribidirslentta toidss aaddbllgedrnatapalysts as well
as ColVSIS Sglanitewatalysimcanddnaat kamplexencliccdyrihesis antkaining
. use of which are well knQwn 1o the skilled.artisan. Preferabl e olefin
e e R LR e LB A ORI g SV G ecs
copsttalyst gompuosititryssnspidinterratayen, aad danshimmpireesl Becrlipdsaus! use of

witkthe.Reriedicd ablg.Qkildemants, and optionally magnesium and/or an
alkoxide; and an organoaluminum coc(?,tal\ﬁ;t, 15 éﬁfe?gific%% a ab ¢
ZieglBrEREHRY SPHHAD S e B RER QY TN E N BY Vit BIgPEtiondse °f

cati@yrivasiviessitibpobripryalkyikdome) compotints@rboHose seropd tirgReriodic Table of

mifsHngJom e AasscalabaabAaliaiAalAn Al 08 ARG INRNG.

OXI es, preferably ethylene oxide (EO), propylene oxide (PO) and/or
sppfififaiie Sisaler (B aitawithba ins B &%k Hr 20 polyvalent reactive proton

CcarpupNIataining initiator compound. If more than one alkylene oxide is

used jn.the preparation of the additive ition, su hallﬁyleng i(gﬁl
e T e e e

reglitstnip Creesltr mse oetatiatly ritborbriretipralkgneres e rbuilsas Byjdssquietstrily

cthSREIORQS ﬁtﬁ)? isohAladerRIdem e sls RhdhR d @ itnsoNd bent or
resent. When a different alkylene oxide is added datﬂthe e%j ofo%réeal lene oxide

D e R 8‘??6%@FOéfﬁ(ﬁPé‘Fyf’én&ﬁ&Et,laém%?éna‘ff)eu& capped or tapere

is pedy (alkyl erepaxaviprofiipoadititie: obtgirdon Degeriditmonides ganhtitpasfed

Si&m}{%eadlﬁf@%e%&ﬁmmmﬁg%%J&mt%mmedtuesaﬁﬁmgymgmm&r
IS added, the resulting polymer sequence may be essentla(ljtﬁ/

ntial .
alkdeepergretic BY copmymeetionRatifersrafriens eoTpoines e different
uiSRleetest frermeatianric devativekéealyi@dyaliddéache end of the reaction of

another alkylene oxide, a so-called capped or tapered poly(alkyleneoxy) compound is obtained.
Depending on the quantity of initial alkylene oxide remaining in the reactor when the capping
monomer is added, the resulting polymer sequence may be essentially homopolymeric or
copolymeric in nature.

Preferred compounds are selected from cationic derivatives of poly(oxyalkylene)
compounds and polyester polyols corresponding to the formula: '

A[(OR"), OX],, where
A is the residue of an initiator having one or more active hydrogen atoms;

y is a number from 1 to 10;
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30 compounds and polyester polyols corresponding to the formula:
A[(OR1)x OX],,, where A is the residue of an initiator having one or more
clj gen atoms; Yy is a number from 1 to 10; 4 WO 2 %q%g
9 .

W%ébp%@éo[g&Ml?M R' independently each occurrence ca% et 2(708%%6%744
or different, and is selected from the group consisting of C24 alkylene,
preferably 1,2-ethylene, 1,2-propylene or 1,2-butylene; x is the number
from &1 OOOeFI)rleferell1 from 5 to ;%' and mosal%refe fro

300; ant %%I & Cation. réferrea it grs?:rg%%oun mhc?ud%s\?va%eedtpomthe

grein mmmeroﬁﬁzg@}m‘l@@mm@hm 1 2oiplesing - emeopdnore athstiisapts

Seleciqgtﬁéq{ﬁ‘lﬁbgr HRH P PNISHRGSERHrort S &R Hd RESHeerdH ¥rom 10 to
NH1? wherein R is hydrogen or a hydrocarbyl group of up to 50 carbon

300305, The initiator compound and Ra may contain saturated or
unsaiiagedtitinear or branched, aliphatic, 10 aromatic or cycloaliphatic

9rouRs.AMQRMERS: @E&qﬁaﬁb&“ﬁﬁﬁdg HatersmanisHsesRIefesisund

initiators are water, alcohols, alkylene glycols, alkyleneglycol monoethers,

L CER L ) @%@%ﬁﬂéﬁﬁ@&omaﬁma@tamwwg SHeCOOH.,

c@sﬂ(gxyﬂlmmwm@m@nwﬂgeﬁm/ammbawﬁfgrdqdmmtosc@mmmms
|sw er eth Ien oI The,nu r of cation t

The vé)fézgrrﬁy% ion Wllln&ae{;eng on the unoct}glrS]%l at@f) nearl%rk]ﬁ?g%l(?s quhanc

armut@@gtleyQMIME@f@fH%MHMFm%P@m@tMP pok/hsarohtiBislered
1n¥hﬁ(tﬁ'u?f@?ﬁepéigﬁlwgrhﬁtﬁgﬁ@%@@ésf@lﬁﬂ&lé@@c@ﬂgom@tﬁj&gr%ﬂ)@&xyalkylene)
neutralization with a base. Prefer n jnitiatqr co avin
SN G £ o5 GRS R B AoD LR B R OBrefS s b oSt
prefeied sndreatoalpmetal cetionsheispegiaihl popagsiam @Vtsﬂdlum
Alter%g\lﬁh{be@m%ﬁé% ?ﬁé'&ﬂ&%@é EG&;EQEH?M{%BBMd \M{]ﬁ{@mneth)nah‘?' of the

independently each occurrence is hydrogen 20 or a hydrocar tyl group o
infHigiAr e osce GBS cpTeTe P éﬁ"aﬁ%w g the alkylene
oxGadReath af@iaﬁﬁamowmm@fﬁrﬁ&mumé aegx@eaﬁrimmﬂtmm iy zblmut.l | iEtedfbrably an
inftiEc (e S RIC L HAIYGR %X%M%Q?% gﬁvﬁgym? Rlettifoved

erein are monop Assium- or ipotassium= poly(a eoxy)a oxyI
Prefmtacirvm@r@mgﬂeﬁebmt%%wémﬂlbp%wmﬁw@y%p
anRsiHEeinereef: tﬁ@ﬂ)ﬂﬁﬁmmfn@ﬁéﬁﬂﬁ{a%e%'émm W&hﬁ*&fﬂzef i@ ll’fydrogen
500 to 5,000, more refeiabzsfrocglooo t0250 deswabrl)é, %tolS

Orc?a]iﬁﬂfg‘faﬁ R B R PEEW ?’g?ﬁ ntor
capbopyiensg oxye praferadbredxie cnlits; atwrelmjewraﬂlyeﬂrom 60 to 98 weight
perceglt thereolang 9@99&%@%@%&9@%%%&@5%%@ﬂla}ﬂ%&e

oxide derived units, preferably from 40 to 2 weight percent ethylene oxide
monopotassium- or dipotassium- poly(alkyleneoxy)alkoxylates containing etliyleneoxy-

,propyleneoxy-, or butyleneoxy- repeat units or mixtures thereof, and having number average
molecular weights from 500 to 5,000, more preferably from 1,000 to 2,500. Highly desirably, the
catalyst neutralizer comprises at least 50 to 99 weight percent of propyleneoxy- or butyleneoxy-
units, more preferably from 60 to 98 weight percent thereof and capped with from 50 to 1 weight
percent of ethylene oxide derived units, preferably from 40 to 2 weight percent ethylene oxide
derived units.

The cationic poly(oxyalkylene) derivative may be employed in the neutralization of
catalyst residues and byproducts in olefin polymers as a neat compound, as a mixture of neat
compounds, or as a mixture with additional compounds, especially neutral alkylene glycol and
poly(oxyalkylene) compounds or mixtures thereof, hydrocarbon diluents, or conventional catalyst

neutralizers or deactivators. In one embodiment, the cataionic poly(oxyalkylene) derivative may
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derived units. 30 The cationic poly(oxyalkylene) derivative may be

employed in the neutralization of catalyst residues and byproducts in
ng%l&ﬂ(gymers as a neat compound, as a mixture of neat crﬂ;gi: 990?/0(3 44

as a mixture with additional compounds, especially neutral allcylene yco

and poly(oxyalkylene) compounds or mixtures thereof, hydrocarbon

diluents, or conventional catalyst neutralizers or deactivators. In one

E%%c;g’lé %%@#%%g@&;ﬂ%%ﬁa!) p%t) denvatl\llleargny sgc;ﬁ; W, ter CO,, or

acgrvtenhtion abbatatfizstiterpnipastion agent, such as Water C02 or an
alCOhPfléQi@aR@Jy BIRHZRHORRIQEES Sn bR FHHANELY 1AL FLAN LBRPURHZEES the

incarparated into the polymer composition of the invention is an amount
InYEFiETet %a%&éfﬁgﬁ%%ﬁﬁffaﬁa‘ﬁ&%@%ﬁt% DRSS Srrusion
pﬁgﬁt‘ﬁﬁaﬁlﬁﬁ rasﬁlmmﬂmgtmnmmsmmu@ nfsimk aspire ahaitdhcludes delaying the
onse PP x‘ﬁ%ﬁ‘@é}; C#f' gxetﬁlggd %Xi?% tx@?o%%ﬁ tr%gmglénds‘jx eaﬂ%t@ %Hggﬁg be achieved

olymers to er extrusi ear ratés than coul e achieve

metb%@lmécepmbec%tabﬁeﬁemham &F by Enmihaettndeeiangydivrate and produce
m@%ﬂf@éﬁf%@@ﬁrﬁﬂ@@%%sﬂiﬁﬂk@Qf@%ﬁlﬁ&)@?&{hlﬁlﬂtﬁ)ﬂ’h kzﬁﬁpamev&mwauld

be reoiglr d for aco;tnl% ratl\{ 19 Iyrpt%r com tlon lac |n {;E.ta -
“hatafizef é?lfﬁénscﬁ e eNruSIch éondifions. slonecrorﬁ e use *S 1o use

ofdsss dimgamﬁwwmdéIMSiwlh@\ﬂel hwﬂi@h@@wwﬂgﬁéroeghmwd shorter

emﬁ@é{%ﬁ%? aRdSharienSX AL SIREh MR UGS FEBYURGINHRASb Ly the olefin
economical extrusion operation. Desirably the olefin olymer coméposmon

PYRESTRNRORILRL %?’Efi‘%é‘fd?ﬁ%%?&e‘?ﬁ‘%?é’@?&‘ﬁi;P“ﬁfel 59 53k ignieisht percent,
mpﬁrmef&nabbmﬂwﬁmﬁabbylgtt lpasti d5hweitjhtip decentaf dhe edyioryelkylene)
é[ V?‘Hva%g 9119 %P«? m?%gyllg&g)lt éPeQ&lHng S‘&g A4 e%iﬁtpéééll\{? I&mt preferably at

cent’ eferably at st5we|g t percént, most preferably af 15 most
HQSWéf@FﬁllﬁéP&%f Wa%%ﬂ%b%ameamms‘mﬂhmugm COMPONENT C)
cohemtgnactive diorganopolysiloxane, preferably is a hydroxyl group
funCtL?Elall%ed tdlorfﬁanoscl)lo Sr]}e)xcéontarle ne ( t%{v ydr ﬁ:ﬁxuc%ga Ez%
groups. el—hg%ycﬁ‘% er afl?ﬁ unction roup Sfe'd €010 the termina

d@reﬁgmbsmgmamtgm conipdiontl. Prefiensberd@goHiplymerfetely the
ﬁfﬁm&ﬁéﬂmﬂd'&%'W@%%@&ﬁﬁiﬁyﬁﬁ%ﬁﬂgﬁwgﬁm@ﬁﬁmh& Preferred

terminal hydroxyl funct|on I|zed dlmew onsHoxanes contanln one qr

RS Ry B35 B SR e R PO S o AYE AREATY (HELR
hirvhwint ﬁmmmbﬂazammgbylmjeﬂuimwe@kmmnémmmm groups per
m%lQ Ql?é OQH Wﬂ%@%‘%&(&éﬁ(é‘?&%‘?&b %91191%0,1 H%uZéQ %Qag%qgomaﬁr weight (Mn)

preferably” from 60,000 to 500,000. 25 The quantity of interactive
ﬁ%ﬂ@&&@5@&998»939@%ﬁra%&wﬁwélaféfﬂﬁéé.ﬂ%tm%?’oa?ya%@aﬁamgf%bly
ﬁ{h}@ad&@[ﬁ@, ed@oooess benefit desired. Suitable quantities are at least

0.01, ”Phef%raallll?JXr of interactive diorganopolysiloxane employed in the composition may vary

according to the degree of process benefit desired. Suitable quantities are at least 0.01, preferably
at least 0.05, more preferably at least 0.1 and most preferably at least 0.5 percent, based on total
composition weight. Maximum amounts are no more than 10.0, preferably no more than 5.0, more
preferably no more than 2.0 and most preferably no more than 1.0 percent, based on total
composition weight. Beneficially according to the invention, reduced quantities of the interactive
diorganopolysiloxane may be employed, while still obtaining beneficial polymer properties.

The method by which the respective additive compositions are incorporated into the
polymer is not critical to successful practice. In one embodiment, the catalyst neutralizer may be

added at the end of the polymerization zone or downstream from the polymerization zone. The

6
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at least 0.05, more preferably at least 0.1 and most preferably at least 0.5
percent, based on total composition weight. Maximum amounts are no
- %9625 n,30.0, preferably no more than 5.0, more preferabiy aTeulo)s ;
g’:an 83 and most preferably no more than 1.0 percent, basecf on tggta?/\’%l H
composition weight. Beneficially according to the invention, reduced
guantities of the interactive diorganopolysiloxane may be employed, while
resiios AR CIEGAL PRVINE! RIoRAMCS KNS Mt ORLDYMRIER i
respective a ﬁlge%omposu lons are incorporated into the polymer Is not
pobitiziatios uooessfiaiphactetn nelpmer embisaifiapromrsse xRy ety eptalyst a

pafERERdaecatiha frdal Girinrlynasizalivh 2008 A Rsleartaiom
the polymerization zone. The 6 WO 2006/06271§ PCT/U 28(15/86174& co
terpRigAtBh AFRR LAY EANE IR ST R RO RFRAE D AR YRSEBI B oS ne affet “©-
compilaticatadfspelymiziz atiyrbesaypbomtiasd tith diefiolpobystergmhpfenbihing the
neRRNOPERe e RA YR UF AU D ARIANR LA iRAT Rl phigh MRy Pt BSRGH Gefore or

and optionally inert hydrocarbon diluents and/or a catalyst terminating
aftgerdolilieatite- Ry e htiFpithe AgEmEsh as‘éem%ﬁ BAEOMOISrEp Ater
tergfieh 4R 0B thb eatdyalysd heauteatiz eo iy, hedsipioh ndixedyvith sitgepolytmer

semygam ?g combpinin H}eeacqe %roé}l'eﬁefr%'}%& in negt form on %stgﬁﬁgﬂg,ta%mhﬂe
niner ﬁuen{ Vn\}ﬁh the pO ymer Stream before or after evoI| Ization.

inqPrefiogithly tethperaivahs et be readed b e tp Slgah e sheapogiesand
diferminatian.ef the satalvet ansbhelpsecthehelimmarend egtienal dilkesttion

are subjected to separatjon steps to remove unreacgted monomer or
PelNERE G BFPFETH BV A P B R T TR R oo e
polgmpecatiyetoresidereasingtthet pregslive; romiothvithinfthe ottt e girsem,
witehs BV ERLLRETE SRRRE SNRALAY SR HRLE R RUGH SepRFatiaR. Steps in

sequence. In a solution polymerization process or in a high temperature

high-Breaasrel g yrse AZRGoMPrIea additfes BENIARP AR Bues
deanidtiatalystne tsakizRriesnasubyidienthaneitlieof ol yolemstie morporate additives
by SR e A BN M2 APHE A0 %nglggﬁgﬁa%@@ {m?gagner

erefrom. cause of the ease of Incorporatin ditives into polymer

strstra ahiberpdove tomel evatarili Zagisnma Henetie o BioAterBPSRRE &Y bl S, prior to
dekemElingRf e QAN i QR i adopivas: DX malkeampBimeifgonent A)

the interactive diorganppolysiloxane may also he added to the,polymer
o B BT O L PR b e pefnep RS Elowm met
coBpctinatiie, tpeioideesdieviviititi zatiof rantreataher| cithth campettini istpinapolymer
caREQOMS AREr RALIVER: DOIH £AMPOHRBhANRRARHEQEIIGREN RN heYoRaner to be

subsequently incorporated into the olefin polymer by well known melt .
treadsich BB i Frp SR ARG e, mstRdcrtbriaush iy PAERaTgR EhesH difigipn or extrusion

infOiRgRaericherein a polymer carrier containing the additive or additives

in co %%rs%i?a%tfglre'g ! %g};ﬁlﬁ%lg %agcélgtiggalt{lggﬁ%s_as[ﬂgl%estabilizers,

is blended wit
resulting mixture meﬁé’a%gﬁ%ft?ﬁagrgugh Ixed prior to pelletization or

U¥xabgeibeisi g{)@igﬁmtm@gpcking agents, lubricants, pigments, inorganic or organic

fillers, fire-retardant compounds, anti-drip agents, or additional polymers such as rubbers or

fluorinated polymers, especially fluoroelastomers, optionally in combination with an interfacial
agent such as a poly(oxyalkylene) polymer.

The polymers as obtained according to the present invention are suitable for many types of
applications, including those that require excellent optical properties and high stretch ratios, such
as fiber spinning applications, injection molding, blow molding, rotomolding, and blown or cast

film applications.
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25 The resultant olefin polymer may also comprise conventional additives

such as stabilizers, UV-absorbers, antistatic agents, antiblocking agents,
W@%'{Fﬁ&tzsr Qigmgntg, inorganic or orggnic fillers, fire-retarda% US2005/041744

compounds, anti-drip agents, or additional polymers such as rubbers or

fluorinated polymers, especially fluoroelastomers, optionally in

combination with an interfacial agent such as a poly(oxyalkylene)

polymer. 30 The polymers as ahtained accaording to the present inventi

o SRR P B L SR e Aer e e e s e
apgedelleftimptical properties and high stretch ratios, such as fiber spinning

appligationsy FHEE&EPR B3RIsHG o R WP RlHiNG e AEMAIF IR AW BB prising:

cast film applications. 7 WO 2006/062718 PCT/US2005/041744 The

followihgEeMERAYE s pecific embodiments are provided as enablement

for the) appehdadatains.chmpripolymeticnbodepodsitio nfrenilyforykpleac)
coﬁlneol‘tme(iétggéion properties comprising: A) an olefin polymer; 5 B) a catalyst

neutralizer comprising a cationic derivative of a poly(oxyalkylene) .

COMSOUMBFOSPRANE) 2] SR it G hiptEohSIERTERAPP Yéa/ﬁéﬁﬂﬁecomp"“nd contaming
hy HOXgRNQARYYSFHOXANE GANRNY B CAVIRRING-, by QX ¥ike £Ar ToXylinAQidups.

di(CI-20 hydrocarbyl)amino-, or C2_70 alkenyl- functional groups. 2. The

compositiorTaecongiriifitm erndydiigte anbodiensih whereilefhs glofirnelyinet &

; ' A . I )
Sé%%%%ﬁ%"?éﬁé‘%ﬁ&%ﬁ%ﬁé’ﬁﬁf&?&éﬁ%@%ﬁ%%%“Sﬁfﬁ%f@fﬁmigh =
ling SRy S EAIEHR PRSP PE) P BB BB SR )

D e SIS RONMCL I8 cORINREL AR eI pne
or moire C3_ EEUEIS prepareé y use of 4 transition metal c}(l)ntamlng
copaltahysof ofmesitidth A6 4r Mhre EompelsitiePeresiding e drmbaeknngal
cohgigin ihe salahmkaRmposition comprises halogen, a transition metal of
Groups 3-6 of the Periodic Table of Elements, and optionally magnesium
and/ar an alkexidepasiticanwrgding alenibndimenodathdysin the Titalyst composition
COCOBI;Ii] e(s?%gigger?cacgmgR%J%@QYO%O%L? m %Q 9%&1&%@ B?E]lements, and

~omponent B) comprises a monopotassium or dipotassium
openphiaensiy palkex ik sairainiiy 2EERARKERYRY- AR Eneoxy-, or
butyleneoxy- repeat unjts or mixtures thereof .an vin ber
average moldg Lﬁﬂ?%%‘?ﬁ %8%3(%%%% %@fgﬁﬂ%mm% "il-ﬂ#l@rem Component

e composition
Bacoqrdsagataempodinent:sigommpiisimy (dkiontsxpialkexitiap containing
eﬂ&p@n&%}eﬁﬁdm%@p,mwm&wc@ﬁm eRROXYIAkaxyaleLaserhondotal

composition weight.”
number average molecular weight from 500 to 5,000.

6. The composition according to embodiment 5 comprising 0.01 to 15 percent of

monopotassium or dipotassium poly(alkyleneoxy)alkoxylate based on total composition weight.

7. The composition according to any one of embodiments 1-4 wherein Component

C) comprises an hydroxyl- functionalized di(C;4alkyl)polysiloxane.

8. The composition according to embodiment 7 wherein Component C) comprises a
terminal hydroxyl- functionalized dimethylpolysiloxane containing one or two hydroxyl groups

per molecule.

9. The composition according to embodiment 8 wherein the terminal hydroxyl-
functionalized dimethylpolysiloxane has a number average molecular weight (Mn) from 40,000 to
1,000,000.
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7. The composition according to any one of embodiments 1-4 wherein
Component 25 C) comprises an hydroxyl- functionalized
W@%‘Mﬂ g g)polysﬂoxane 8. The composition according to e Q%Q}OZHM
wherein Component C) comprises a terminal hydroxyl- functiona
dnnethylpolysiloxane containing one or two hydroxyl groups per
molecule. 9. The composition according to embodiment 8 wherein the
termipal hy | 30 functionalized dnn |onane has a ber
averale mol e PR QoS bt T ORBEE. L 60 00t B0 3 0.0 poreent
ofzooﬁv@mmocﬂoimmezoasm;nmpmmﬂm@mmémmﬁahmmm@welght
embodiment 9 comprising from 0.01 to 10.0 percent of terminal hydroxyl-
functidnalizd4chrrAPHSaIHTRILLR & IsaRed B Yot AT kTR ?Qﬁt’“i ises an
hy@hsofpasititied i djngopertiogineent 5 wherein Component C)
comprises an hydroxyl- functionalized di(C1_4alkyl)polysiloxane. 5 12.
The démpoditoseapesitiingarembodihadinanivHerbpre Somppnent ©)comprises a
teﬁﬁ’iﬂlﬁ’ﬁ?ﬁ%@l tﬁfﬁ@i%hf%@?ﬁ%fh&”ﬂﬁ?ﬁ[&ﬂﬁ@goq{mﬁﬂg'}dﬁ@&m%xyl groups
containing one or two hydroxyl groups per molecule. 13. The composition
PeR FEy to embodiment 12 wherein the terminal hydroxyl- functionalized

dime 'pO'@A% 8485, 2 UMRSL A AAR OIS SHHa WY RIS BRI fERMdxy1-
40,000to 10 1,000,000. 14. The tomposition according to embodiment

funcfiepphigisiines ftpob BiDtene b2 aﬁ%ﬁﬁﬁfﬁéﬁﬁ’iﬂ‘éﬂﬂw&ght (Mn) from 40,000 to
1,8d0eisonalized dimethylpolysiloxane based on total composition weight.
The invention is further illustrated by the following examples that should
not bé4regaredotp@diimiing digiheepresbneime stivaritirddsendddibtd (.0
plEE SRR ARL A R RtieRaHdR e ally PBISIRRELPBEGENIS A8 Baapskition
on weight. EXA S Relative averaged molecular weight of the
W%‘&’t‘éiyst neutrallzer compound is determined by gel permeatlon

chro a G lite sample Sojul

sampie m%v ﬁﬁ%g jgﬁmﬁ:')&ssﬁrr% er% {ﬁe(?[! ‘onto the &n%?a e%t \l/)vei 'hegarded
aspondsing phihiopeesiUimissiaekiNgles s@ef (5 %cqe@mwScm@eﬁe@#m@é%aﬂ
S HRY/ R 0830l 8953 3R:HO00 A (30 cm each)). THE is used as

eluent at a flow rate of 1 ml/min. The columnbox is maintained at a
E re of 35 C. A Waters DRI 410T"™ differential refractometer is
used Reldtie detegtdrmbletulndesighf ofithelafaiysolgnietiisrdetareniiids determined by gel

e?&%g{ﬂl{‘%&rérﬁ '%.Pf@ﬁﬁgb'ﬁ?eéof a sample solution (150 mg sample into 10 ml
p

THF) is introduced onto the GPC column (filled with porous-particle column packing PL-Gel (5 pm);
columns in series filled with PS/DVB of 50, 100, 500 and 1000 A (30 cm each)). THF is used as

eluent at a flow rate of 1 ml/min. The columnbox is maintained at a temperature of 35 °C. A Waters
DRI 410™ differential refractometer is used as the detector.

Melt index of the olefin polymer is determined according to ASTM-D-1238 Procedure A,
Condition E at 190°C/2.16 kg.

The content of potassium in the catalyst neutralizer is calculated by a standard acid-base
titration method. The additive composition sample is dissolved in 2-propanol and titrated with
hydrochloric acid to the desired equivalence point. The content of potassium may also be
measured by Flame photometry AOD-S method.

OH determination of the catalyst neutralizer is measured by titration according ASTM D-

4274D.
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25 Condition Eat 190C/2.16 kg. The content of potassium in the catalyst
neutralizer is calculated by a standard acid-base titration method. The

W@d@%\//%m@position sample is dissolved in 2-propanol and tg@fﬁﬁyg@mnu

hydroc c acid to the desired equivalence point. The content o
potassium may also be measured by Flame photometry AOD-S method.
30 OH determination of the catalyst neutralizer is measured by titration
e accordin? ASTM D- 4274D. 9 WO 2006/062718 PCT/US2005/041744
1 750 gram of difunctional dipropylene glycol initiator and 430.6
gran7BQirh bf déficetitinl digateysotuglpm] argighongbtB hterastEidlbgs percent in
wi RS b 2R6! YGRS R Lushpd pDiagRR s RaAH URAQ ey
15C, and the water flashed off at 3.0 kPa for 3 hours. After flashing, the 5

nifrgeRdieatsAtanied O°F7 e ke aisatiasinie o6 fékadar Kbsursoddis'jlahias: the
inpfRIQRYlemeXdepaendddachnyer7b fehonrk @l 1266 giath300pAPMlddeaxide are

nd digested for at grams of, ethyl jde 4
R 2 B p BB AT U 8 o
et2§E€ oAt iscudhidgie A0 BourratcEEn BB Pecrnd maiainserar g devstes

12?‘%;? @\If%q)t @%H‘ﬂ%ﬁ\dgf}ﬁff tﬁg&ﬂ%ﬂtﬁfmﬁg E’aﬁf&- %Md’&ﬁk&w Gﬁ@lf edid@lcontainer
referred to as s a molecular wejght of 10 1800, ethylene oxijde .
SrSFRFRESP# BSPEBFIF al  GE1 &&ﬁ,?ﬁ"égﬁtégﬁ?egfi%%%?@h?) R ERylgier weightof

1306 0ehetagoliinesisprdigredeirt twbpotntinucuststire€d parknieactors
(CSTRE)Rfa RIS YRR Gach Qepialer N SesifiudSiRRs AR Aktors

eqmpped with a shell to keep the reactor volume at adiabatic conditions.
(CFAE foed Tditere YRUNTRSCiPREGHTB IR SIS m PSS9 o8 eARRfIRANED 2 shell to

kpmiaiRig 2 oneisaniditylienenditiieh.isshakgad tht firsateacfodOokgtites Bheixture
temperature ,of the.solvent/ethylene feed is C h [

o A TR IS, Pt e w5 et HIE BESBRUIE. e

tefistrabue tdrthByoksrgtiyiorrfosd putafC ne dinpReyr sonpantingd at 3.5 MPa. 1-

odigg IR NRHA esataly sk GRAMAISING R S1EREA SNV AIMEE] 2epufapaties, fresh
TiC14 in.the same n-alkane mixture is injected in irst rea

. e t .
st ASEGTSOE BT BT SR AL LD QRS el 1l i the
saagoonting: withe probEdiertnd US S apddiSarTdicofitbing Q0N GIOUANT|
pﬂ&éﬁ?ylé? Ql BeiBhRe 3R L QRTDR M SRR REQERIBIYS17,475 and contains

trlet%alymmum cocatalyst is fed in an amount of 3.5 mole Offﬁl er mole
M GHABE MR Ya HLBa b Haty RnsrbatiH D R st HEh RS R Ry m
covidlyseisapproxinaaieiy SH3peieeat DA therathd efEiisDoonytitedbandetite

reactor Eeme
poCF erfzan n0

fﬁ?é‘é@i&%?%&%&éﬁ%&é& Gl R e as e N MLER RO BRASING
ssolved polymer enters into the second reactor where approximately 10
cperceneadiditonai e ranetne isearvdedtl) TherbisiprRF AR FELBRAPMPrisIng

HEMRAAIHaLLROR fatatid Riesautair3vieM Badroximately 10 percent additional
ethylene is converted, increasing the reaction temperature to 200 °C at a pressure of 3.5 MPar.
About 5.2 kg polymer per hour is so formed having a melt index of 3.0 and a density of 0.914
g/cm® and containing about 12 percent polymerized 1-octene.

After the product stream containing polymer, monomer, solvent and catalyst leaves the
second reactor, 20 parts per million by weight (ppm) of water, based on polymer loading, are
injected prior to an in-line static mixer. The water is dosed to provide 1000 ppm water in the
polymer stream at 4.0 MPa and 150 °C. After allowing the water to react with the catalyst residue
for 10 seconds, 0.2 percent of either KAO or calcium stearate catalyst neutralizer composition is
added as a 10 weight percent solution in mixed Cg.;o alkanes solvent. Hindered phenol antioxidant

Trganox™ 1010 from Ciba Geigy Corporation) and phosphorus stabilizer (Irgafos™ 168, also
gy p

10



10

15

20

25

30

About 5.2 kg polymer per hour is so formed having a melt index of 3.0 and

a density of 0.914 g/cm3 and containing about 12 percent polymerized
Wl)-g en .ﬁﬁgter the product stream containing polymer, mon fﬂ.

anﬁatgﬁyst leaves the second reactor, 20 parts per miIIioncgg?/\y/%?g 8{5%!}1744

(ppm) of water, based on polymer loading, are 30 injected prior to an

in-line static mixer. The water is dosed to provide 1000 ppm water in the

polymer stream at 4.0 MPa 150 C. After allowin water to_react
it R e e SR ey e
respadtivitly.stearate catalyst neutralizer composition is added as a 10 weight

perc iQn.J j : ' I v ata
o B i ated catalyst,

additisepRbRRTSEMIRP AN T L THvIdBBIs dR5 1T i B B Glssy d@ olatilization

prdeesd/ U’EQQ@EI}‘Q@Hdl’&nfp@I}M@Mﬁﬂglﬁﬂﬁﬁﬂhﬂii@h)g%lﬁtﬂdﬁd&diﬁ‘ﬂd cutter,

an C)S|¥5T(l) cerdsiH%avva gr%%é‘lqo 1%n sglﬂ? p;:l%gsq %Q r%)lég §Pt%g%%|¥63mp grg ESQMSBnded with
Sstreams comprising p01> er, solvent, et f/? ne, 1-octene, inactivated

a ceataiysiallsduiiivels pobvaibYlensJeHs s Probiiscontrung ki ghaveleiizersight.

hy@6%Q ﬁ%gﬁafé@y&ala&url]@thﬁ&)ﬂﬁel@m 5bbw 4esualiingenotaropatymerg
streams_then pass through a melt forming die and cufter i oled in

CoREy AT AR B e B e e e B 00BN 67 I b srow

exgodapounddewith melcormpemigihyavaiabidepotpttiniieveriasipmounts of the

re %Mﬁﬂtﬁv@g ”Aaﬂ&m Q)H%G}QQEJQQ %%Lﬁéd"f@i%b&aumg{ @R(X Hﬁf@lﬂﬁ@ﬁﬂ’ test
imethylpolysiloxane gMB 50-314, available from Dow Com

in
(SROBHBY S HUVATY U SO Sratah SRRt eatshiror a5t Robone
orAPIEE yeprdwiie s Qidgd® extruder is employed to melt compound polymer
samples containing various amount%e%flglae respective additives. A total of
four resins are pmdreéjrmfs\‘qlié@mmp(mgi egﬁg@l@pﬁﬁf (spurt/slip
stick extrusion tesy. DetF Qi LesNgi6gfedare locgied in Table 2.
Results are graphically TeRraasRied i Hiehe 1. TablgghiRun Catalyst
neutralizer (ppin) MO (ppig AB @algjum Stearate (15990) 500] 2*
Calcium Stearate {1200) 100G 8d<A{80)1400) 5p0 4 KiAG (1400) 1000 15
* Comparative, notGmpxampleafiheximpintitnd mteateualuation,
differential pressure versus apparent wall shear rate is measured. The
resulfingé SVabutice, Misfzioatidhndeshintcrive rpyiohy dbded oriedsmeaansd. The
I rance.and suiface NStV ian (efsl 65548 ASe:eMRtippeahAt il surface

e - . .
"spurt/slip stick”, and "chaotic” employing the . )
distortion, referred to as “smooth”, “sharkskin”, “spurt/slip stick”, and “chaotic” employing the

nomenclature and definitions of C. F. J. Den Doelder, “Design and Implementation of Polymer
Melt Fracture Models”, Proefontwerp, Eindhoven University of Technology, Eindhoven, (1999)
and J. Non-Newtonian Fluid Mech., 79, 503-514 (1998). In figure 1, the various regions of the

curve are labeled using this naming convention. As seen in figure 1, the KOA neutralized polymer

blend curves (Runs 3 and 4) show a distinct difference compared to the reference resins (Runs 1
and 2). The differential die pressures are significantly lower in both the sharkskin and, less
significantly, in the spurt slip stick regime, for the resins of Runs 3 and 4 compared to Runs 1 and
2. In addition, the width of the spurt/slip-stick regime is narrower in both bandwith and oscillation
level for runs 3 and 4 compared to runs 1 and 2 (not illustrated). Based on these results, it is
believed that KAO catalyst neutralizer interferes less with the interactive dimethylpolysiloxane
polymer processing aid than does a conventional catalyst neutralizer, exemplified by calcium

stearate.

11
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20 nomenclature and definitions of C. F. J. Den Doelder, "Design and

Implementation of Polymer Melt Fracture Models", Proefontwerp,

Eindhoven University of Technology, Eindhoven, (1999) and J. MCSLLP

Non-Newtonian Fluid Mech., 79, 503-514 (1998). In figure 1, the various

regions of the curve are labeled using this naming convention. As seen in

figure 1, the KOA neutralized polymer blend curves (Runs 3 and 4) show

@Ldisingt difference compared to the reference resins (Runs 1 25 and 2).

The differential die pressures are significantly lower in both the sharkskin

and, less signifieamilytiddhessplit sdptickregithecticxtheimsnpatiRuns

3 and 4 compared to Runs 1 and 2. In addition, the width of the

smnt/stip-stick regime is narrower in both bandwitb and oscillation level

for runs 3 and 4 compared to runs 1 and 2 (not illustrated). Based on

these rosHltRefiiPbENSved that KAO catalyst neutralizer interferes less

with the interactive dimethylpolysiloxane 30 polymer pracessing aid than

toos AL GOSN B, SRR 267 B AT 0y ORI St

C10%nl\/(|)(ulr%LIemPd CLAIMS: 1. A polymeric composition having improved melt

extrusion properties comprising: A) an olefin polymer; 5 B) a catalyst

neutralizerfQORHESINMY asianis Servativg ofir RAMERXYAIkYIgN8I mpound

compound; and C) a processing aid comprising an interactive

digrgang palystixaneseompatiad dxontainingdayigxinocasboxylidi@aid- functional

di(C1_20 hydrocarbyl)amino-, or C210 alkenyl- functional groups, 10

gu@ein component C) comprises a hydroxyl- functionalized

di(Ci_4alkyl)polysiloxane. 2. The composition according to claim 1

VTR PHBOBREAR HoRIEris derserl fRaveRl GRS conkrdimaly goxane.

isotactic polypropylene,.low densjty polyethylene (LDPE), linear. low .

oot poly o ERBT BB ESC ARG MIGA GEh s ) PO, bR (HRBEf Flcted
he ca ition. accordi -clai in olefi ' -

f]r-om t‘fxcr[glrgﬁg #5%5131%%4591&93%%? g%}%%é%g%ﬁ%, IOQ\J%éQSRQ Iﬁ(&ﬁmﬁ&e (L]CIDIE)])E/)’ linear

copoly 15 ethylene wit rrmore C3-10 a-olefins prepare

seqeh airansiign-meial 6eRiaining faRIVE! canpasitietHrEhe

composition according to claim 3 wherein the catalyst composition

comprizes haiageonpdsansitiorriiatabad Groupkedeh ofctirepBisriedic 4 alileymer of
of Elements, and optionally magnesium and/or an alkoxide; and an
chytmoaliihmine o wocatalyst:2€fi5s Miapacarhpusitidie Heesiding s aoptanag

of claims 1-4 wherein Component B)

catalyst composition.

4, The composition according to claim 3 wherein the catalyst composition
comprises halogen, a transition metal of Groups 3-6 of the Periodic Table of Elements, and
optionally magnesium and/or an alkoxide; and an organoaluminum cocatalyst.

5. The composition according to any one of claims 1-4 wherein Component B)
comprises a monopotassium or dipotassium poly(alkyleneoxy)alkoxylate containing
ethyleneoxy-, propyleneoxy-, or butyleneoxy- repeat units or mixtures thereof and having a
number average molecular weight from 500 to 5,000.

6. The composition according to claim 5 comprising 0.01 to 15 percent of

monopotassium or dipotassium poly(alkyleneoxy)alkoxylate based on total composition weight.

12
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comprises a monopotassium or dipotassium poly(alkyleneoxy)alkoxylate
containing ethyleneoxy-, propyleneoxy-, or butyleneoxy- repeat units or
mixtures thereof and having a number average molecular weight from MCSLLP
500 to 5,000. 6. The composition according to claim 5 comprising 0.01 to

15 percent of 25 monopotassium or dipotassium

poly(alkyleneoxy)alkoxylate based on total composition weight. 12

MCSLEP 7. The eampasihcractapdingdonclaiiretiwherginCortponemi€) a
comprises a terminal hydroxyl- functionalized dimethylpolysiloxane
teonizhindrone- drtevotajided ingiolpsy plxae ke Bz TeotBrposiesr groups
according to claim 7 wherein the terminal hydroxyl 5 functionalized

Rﬁ’fﬁéﬁﬁﬁ olysiloxane has a number average molecular weight (Mn) from
40,000, to 1,000,000. 9. The com osm a claim 8 comprisin

from 0'01 to %%eocﬁm sitios (é?rml n&?(i/ li?emc]iégrwa ize( AT
Aimeth diyﬁ&%ﬁ%PﬁoRéﬁg&%‘hE%t%ﬁ&'%?‘3%5‘%% YE108ad QeibREMn) from 40,000
composition according to claim 5 wherein Component C) comprises an

5Q byelxyl- functionalized di(C_4alkyl)polysiloxane. if. The composition
according to claim 10 wherein Component C) comprises a terminal

hydroxyl- funatieratized dimsibytpodysikixane conidimindgrond Of twd0.0 percent of
hydroxyl groups per molecule. 12. The composition according to claim 11
wmineirlnxrh@mhﬁmalim@iﬁimsﬂﬁummgﬁzwbdmhmIgfsfrmst%ih@nhfs@,ght-

a number average molecular weight (Mn) from 40,000 to 1,000,000. 13.

The colfipositldf %fEEB??} Hﬁlﬁ?‘?ﬂ ’ﬁ*ﬁi‘? %@mﬁr}ﬁﬁbeﬁ&ﬂrﬁ’%e%q)@@npmes an

15’ cent qf t(tarml Lﬂy tlo allzeed dimethylpolysiloxane based
B SRR GRS

11. The composition according to claim 10 wherein Component C) comprises a
terminal hydroxyl- functionalized dimethylpolysiloxane containing one or two hydroxyl groups
per molecule.

12. The composition according to claim 11 wherein the terminal hydroxyl-
functionalized dimethylpolysiloxane has a number average molecular weight (Mn) from 40,000
to 1,000,000.

13. The composition according to claim 12 comprising from 0.01 to 10.0 percent of

terminal hydroxyl- functionalized dimethylpolysiloxane based on total composition weight.
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