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DEACTIVATION AND ACID NEUTRALIZATION USING IONOMERS
BACKGROUND OF THE INVENTION This invention relates to a
%?0@8&4%}7 %reparing olefin polymers using novel catalyst k”pgag}ﬁgoowmssm
and/or neutralizers. Olefin polymers such as polyethylene and
polypropylene are often produced by use of a transition metal
polymerization catalyst thereby leaving small amounts of catalyst residues
in the polymer. Such residues are typically thereafter deactivated to
prevent continued polymerization and the deactivation products
neutralized to red §&8-EHBTRBAY fdrinatiSE OB OB the
presence of hydrogltmisraordros DtheT yrpusiMctsoNosasrormally
accomplished by mixing one or more additives with the polymer while in a
molten state or in the polymer containing product stream exiting a
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coma{ailau@tilge&rlaﬁtm @tlisa[ttaemiyﬁttlsxIgm@&q@&r@%@fﬁmﬁ@&?efamﬁ@aﬁéyl formation

tsa ono a e S In ols | C alconols,

or cm% sgtg (3 p% gg(éya y gﬁ %régl?lngloél)mdal %0 %reﬁéﬁesdglsgﬂjﬁ' 1l ﬁh grmally

acc%?é@%?ﬁ&mam@ 0 AR IveE, 9D, t@mzlmzrmleemm@mlsw or in the

polyWaedAlAh6iG reodhWaaAhMND g 2 polipitaliicaciddneyinalize danstisimias.
cort;p@;aada@g@ @@'9&%&%@&&'&%%%&4}9%%&thﬁ&&i‘&?lﬁéféib%e% S@tﬁéﬁtor art,

uch as water or an alcohol, followed by incorporatin
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reactor to the acid residue of the catalysts and Ina to thereatft
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wosnmpessHs wioheszwgiure and become.incorporated into the recycle

stream, lsgding & % Josion ot e Gycle squipment. Additionally: YISl s first

acid neutralizers have proven 0D esus ptlgTe ecomposi o o‘?
empioNERSRBVET BrliorsEH Prehon e Aam éﬁtﬁélc IBRAIRAGRENG the
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97/149275PF|NS%007/01384O
leadmg o corrosion of recycle equipment. Additionally, typical acid neutralizers have proven to be

susceptible to decomposition-or oxidation over prolonged periods. Certain of the compounds
additionally tend to separate from the polymer and migrate to the polymer surface during
subsequent melt forming processes where they interfere with desired surface properties or esthetics
of the polymer article or react with additives or other components of desired polymer blends or
compositions. Finally, due to the relative inefficiency of previously known acid scavengers,

excessive quantities thereof have been required in order to adequately reduce levels of catalyst
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residue in the polymer and acid species in the recycle stream.

Accordingly, further improvement in polymer additives, especially acid

neutralizing additives are desired. In particular, the attairunent of

WRIVARRAFor improved performance with reduced quantitie€GFH&K/ES840

and, optionally, the use of a single component to achieve catalyst

deactivation without generation of acidic by-products requiring further

neutralization is desired. USE 5,840,422 disclosed the use of

ionomers as acid scavengers in blends of fluoropolymers with

polyethylene. Other references disclosing use of ionomers to scavenge
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acid dOMBRUANPrOVICes..qrocess for deactivating an active catalyst species in

an olefin polymer stream exiting a polymerization reactor and

concomltantly neutrallzmg catalyst residues comprising adding to the

b Lier or a hydroxyl group containing organic
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In a further embodiment,’the present invention I’OVI

addingjo | Bﬁ\?gﬁﬁf@pﬁ%ﬂ%eéﬁﬁ‘iﬁ&ﬂ%& %??%fr?‘iﬁé‘flﬁ%&lﬁﬁ%&ﬁ”@ﬁ%@ﬁﬁé%ﬁﬁgﬁpecws
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group G%H%ﬁ@%h%@w&ﬁ@%ﬂ%t Eﬁ%@lﬁ'%@@&f&%ﬁ%’t@ﬁkg a molecular weight
dev gtlllzgtlcg)n it h as been discovered tthat r {duced %antltles can be
of at Ieast 3 récovering the resu ER
compare 1on composmons

0 conventuona amdxlﬁé)u
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ncutrafﬁ%é%ﬁ?ﬁ%@rc’ﬁ@p wasﬁlggﬁgﬁé@%'Qi%%%&%%&%ba@?yst kill and acid

rochloric acid. Moreover, the resulting, polymer compositions are
neutra ‘% LTSRN A ieHAS Reseridy 8f %ﬁﬁ%@ﬁﬁa}’é‘tﬁﬁfﬂ?’%ﬂ%ﬂa‘ém of at
least 100@/ oD F11i49DsEAPOTYISROET G B8 HEulting polymer product.

By use of the present ionomers as catalyst deactivation and/or acid scavenging agents,
optionally in combination with conventional catalyst kill agents, especially prior to polymer
devolatilization, it has been discovered that reduced quantities can be employed compared to
conventional acid neutralization compositions while achieving thorough catalyst deactivation and,
optionally, simultaneous reduction of acidic by-products in both the product and recycle stream,
especially chloride containing by-products such as hydrochloric acid. Moreover, the resulting

polymer compositions are characterized by reduced incidence of additive migration in subsequent
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processing steps and reduced interference with processing aids or other
additives in subsequent polymer compositions, due to greater

compatibility between the olefin polymer and ionomer. BRIEF

DEQERIRPIBON OF THE DRAWINGS Figure 1 is a schem&itig$2007/013840
illustration of a polymerization process according to the present invention
with catalyst deactivator addition occurring prior to neutralizer addition.
Figure 2 is a schematic illustration of a polymerization process according

to the present invention with catalyst deactivator addition and neutralizer
addition occurring simultaneously. DETAILED DESCRIPTION OF THE
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inyeHFpE Y
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component, step or procedure, whether or not the same is disclosed

pbereiRnesinia RGN el ampositons claimed herein

ditional additive,
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in a pol merlzatlon zoneint $ gsencé of a C taf St CO gélsm
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or more O erins, especially OmOpO ymers an ter O ymers o

nob gRSFRIEIo e Té%&‘rﬁfs‘égl}ﬁém@@ﬂomwafm?geaﬁanﬁﬂ@ﬁenem step or
propedipy lepiespdcifiviehyedelizbatrdtbr yistad.pdhtcemm iiordr polymersedfodibmyldsecrefers to the

List¥W SRR ANQIRLIRAR aralalins £ ShieRaLsHemolymers of two or more
Cs. Orfi‘ olefln |nte oI m rs fet(gfﬁne one ormore C3, 10 a-

and opt%naﬁ?y B\ rene PR (5] ok IR RTH Tt A S %mers which
coFRgfes ¢g sm%?fm%wﬁsemagﬁwé?@ RO *a.amr&%ma?@w the presence of

a catyysreomithiagG4ra0itonieéinl Suitablel intérpolmotstin polysierbindladifing at the end
of JA M ream from the polymerization zone a composition comprising an ionomer as previously
disclosed. _

Olefin polymers for use herein include any polymer formed by addition polymerization of
onie or more olefins, especially homopolymers and interpolymers of one or more C,.10 0-0lefins.
Examples include homopolymers of ethylene, propylene, 1-butene or 4-methyl-1-pentene;
interpolymers of ethylene with one or more Cj.10 a-olefins or styrene; interpolymers of two or more
Cs.i0 et-olefins; interpolymers of ethylene, one or’more Cs.10 a-olefins and optionally styrene or a C,.
20 diolefin; and interpolymers of one or more Cj.10 0-olefins with styrene, a Cyz0 diolefin ora

mixture of styrene with a Cyy a-olefin. Suitable interpolymers include block or random
3.



WO 2007/149275PC1711S2007/013840 copolymers containing multiple
monomer remnants in each polymer chain; graft copolymers containing
olymer segments of one or more monomers pendant from a separately
g@ﬁwéﬂzﬁolymer and copolymer blends containing mixtur®§ BUFARELH0
polymer components, such as blends comprising a matrix of a relatively
crystalline polymer component with occlusions or domains of a relatively
rubbery polymer or homogeneous blends of two or more olefin polymers.
Preferred olefin polymers for use herein are isotactic polypropylene, low
density polyethylene (LDPE), linear low density polyethylene (LLDPE),
copolmarﬁ@ﬁ"a%tylw@lg}@fﬁw@ﬁ@raemm infgtihpolvensreheiiatirfiroroherers
contafiiag hdDffer eginsmiadedey capalyivanziang pifidenton thsepe MHEaepared
polynfen A Re0lR IR ASBRK @UXthéi’{?%%ﬁlﬁn&eQ @%‘%f&h&r%ﬁ%ﬂ@r QX&?%Q&Q such as

transmon métal containin alyst Preferably, the polymers have a
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mPﬁbrﬁmblm@W@ﬁmmWM%{m%F@%ﬁpsmmmm@ethylene
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metal %l%ﬁn%‘&i@a%&c W&@}Hﬂ}tmqwglé@%@ &éﬂs%ﬁé&gﬁ o%%dcé%% KSsc, more

. %]HO mixed oxy hali’ﬁ?s hydrocarbyloxides, mixed halides and
prefergbly BRRHR 4 R & A AU A BB ATE AR RO R Sy fpm 60,000 to
200,0e@tivator, there may be employed an organic aluminum compound such

a&HgalkxﬂraiammMlemlm ;;wgarsm I9yFilR o behlyst comprising one or more
transn?{g aong! H@M&' LA %9”%%&%??@%8&?%% BamEY r%n%itgﬂ tag{eé Ge metals from

aluminum o éf oxldes SUC% as xnethge unoxane. cat

group A fyef Batie Ssebble kbR Retry Eremhlppt ﬁ}b@%@@aﬁéwé%%érrwm
halidespyampidives ledidtaj ning dureesitididpsetal thavikgeablddst, oneh deldeadized trioxide,

moxybﬁerﬁiﬁm@m@ a&ﬂm@%maﬂg@ﬁﬁs&mﬁxﬂgw lighaeByiRRIG, mlxed halides and

hydrocargn O%‘essalg (T:i v%gtgn eéalloce S{\??he@(%%%f)gteor}east %oinStgﬁ‘ere may be employed
ry catalysts, single %ite cafa ysts, and post-meta Ocenes of-donor

an orgeam plesgaigreepaiRe stshpt iRl PimEariier REovire therida) edred
orgaodliissinum-migreftuabiypiiexetafippighyoniers: eiigoloysd dhutiieupresgsikoxides, such
as meéﬁ%@ﬁ&%é{@ prepared by use of a catalyst composition comprlsmg

lllgq)rl] g'a’gl arggsltljoquq] eboth iGrlgg-Rlsat?a c afljtrgt% ap(é 1p-£%%e catalysts as well as
Elements, an ioNna magn sium an oran a OXI

comple%ga?mmwﬂaaﬁﬁae%amﬁl Spusgiehlrp s Ziedracnizad BeiptHmpEFipwing ligand
or ele@aifkisior ligahle fuittossonbibe iy esend snvenlliaecanhbe serslbeaist,iBonstrained

geom Hﬂ%@sﬂ QMETE Ry c%fta?%@ rﬁlcﬂﬂé‘é{ %%Bﬂym&f&aé&ﬁrtg&%% Sthe synthesis

Swta & techni ues include bulk poa#menzatlon suspension

and usg of PHEFR &ifore! fﬂ‘r‘?V’b%’lt VT DA

gas phase polymerization, solution

p@mﬁe@i&t%ﬁom podrmpreespleypé BrierZatehinRepiesesppvered Byess of a
cataly$eehinidsrmonsciapexagplogthpaseluiiasnpalymer Gaiis IneiTokk iPevidtiei Table of

Elemegps,eé»gﬁ %Q{&8!$f£§g%81ﬁ9 Q‘%pgﬁ gli@ﬁ}ﬁﬂ%@%ﬁ%gﬂ&ﬁ% cocatalyst,
specifically a Ziegler-Natta or Phillips type catalyst.

The process of the present invention can be carried out in conjunction with any of several
different polymerization techniques. Suitablé techniques include bulk polymerization, suspension
polymerization, slurry polymerization, gas phase polymerization, solution polymerization, and high-
pressure polymerization. Representative of such techniques is, for example, the solution

polymerization method in which one or more olefins are polymerized in the presence of an inert
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WO 2007/149275PCT/U S2007/013840 hydrocarbon solvent at an

average polymerization temperature above the softening point and

preferably above the melting point of the resulting polymer, typically from
e 7preferably from 100 to 300 C, most preferably frarad6ri07/013840
275 C. The polymerization pressure typically is from 1 to 10 MPa.

lllustrative of the high temperature, high pressure polymerization method
using a transition metal catalyst is one wherein ethylene or a mixture of
ethylene with one or more a-olefins is polymerized by feeding a transition
metal polymerization catalyst at a polymerization temperature of 130 to

hyﬁrgga%&pg%egtg?Qﬁrg%gigé'9&%@5§M&Q%&§e{9t§goa%E@thmﬁenmg point and

rocarbon diluents to be used in the solution or sl,urrﬁlpolymegigop
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froact@ner BSRG anestposfand]ydiecansdodétabe B olixteriest itrepewsfure typically is
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olefiasdamidrinstizad B frsding BRraian argsllpphenotisrieon eptelysiad @polymerization
ten@yBRIOM 0 Imfsamoma&ﬁﬁqemmm@ma dine presemeatabyst Hillrocarbon
dinRQL E‘eeHJéé'lE‘%ﬁeCs%'iﬂRQx?'3@&%9&&%&%%&&%&}5&'E:?JI&BE butane, pentane,

polymerization steps, however, desirably the polymeris not recovered

hexgny AElA e TREHM CEBR AP AR RONE STH5BR 4°CSFABRTRY BoTHes fhereot
Hypregiuctr stisachidnreemfereghnts 324566916 A tHuderires g alpriimicadlioned for
col¥OTRSSES JQ By GRAINGrAY YBahH ¢eRasitions of controlled composition
and malecular weig édrlgstg'tw}foyn%;om%ﬁﬁ' A EaRLone NOMOgeNeous, ied out in
poly‘merlzgtlon cata ys% an at least one hete ogeneous polyﬁ]erl ation
Seqé‘ﬁ’t‘&l%}ﬁ“iﬂ"‘é‘é]ﬁé?&ﬂé‘?éﬁﬁﬂ?é‘ eofietaeieriayiag the ﬁ?‘ﬁ%f’él?é@%&fpe of catalyst.
Thiwestolingdlya ditded/ednpnoctiss; @thylten®arth bpticedihy/same itveal DdE tire .
polPERRAMBASHZRIHNR =R WA PPER T MAME s SRILRD BRI e ZREPkiting the final
conditions in,at least one reactor ontainincgag omogeneous ﬁatagi:;‘
polymerization, whereupon a combi ec& ymer product stream 1s recovered. %869 575
?fqmposﬂldn, andl.sequerfﬁaﬁy RIS poe[' Rer solution is passed Into at 1éast -
desgribes RALYESEISH D RESTATATS R BieRBRRIVEZ istipreisieny of cofijalpbcomposition
andandiapliovaliytadothienddpharvbéedin atricer spduktompolymepdatienization catalyst and
at 168 iRz fI.R B AGditinRabR AYIReT 12 0g SV eticls s dRANRLRE or in

arﬁ%f@gge%olution and the polymer composition recovered. The
P omogeneous catalysts employed are desirably metallocene or post

naetAIEREERG CSREORIISPERC it e She AP tiona IR @ hae polymerized in
a sqingise ptonsmntides tbietdat ahistrecanivationlidndsie atlaigationeaowpasitionng a
no®2adek atdhesenshebihiv Dahmeszatan2ans, of ARYWaliRa T FAR IR at teast

oné[)o(% emr%gégtlon one. The reaction rr%}t{re em I’sglgglf om th

.containing a heterogenepus er catalyst, [ene an tionally another
olymerization rea&%r or zoﬁe .alo'ter corl pletion of pc}fymerlza%n contams ‘
alpigrelgnpdsnrabtionatensastinivirrddiontd i pddidrneralysen pgrtolvent is
renefvehicimmizypsijitdee sattive andltbpticiyalty amimeitiby drasarbanitueni@eneous
catANERhoUDEN 2L BB RHILRELALSAHY 8Pb s eRRINRH. BAFdeRdOJERIR N Rioned.

trangition Metal gatalyst o lts decomposition products inert after the it
polyer hadbeen formed. the présent compoation 1s rixed Wity ffiaon composition

is addad g haindidhet e hime Brigmm sepe iy tiacdavsrmilher By serisntion zone. The
reat80on veryueripengant fvuffibiarl YW 200 249 (SR EhE/hiB2 00138406 to

pol iRYigR AesAlE srtalst enntyationAdRaualizaliobRLACLARLEIRR st o part
f‘%%m%amag bbe pracggeg 0at i% Iglga_ttlo? \évh clilrrorg;a%/ be elther befi\rle, at gr N
of vdigh e SHIHSE SFTE BOIgRTSAB ISR P8R AT S RTRtIRM GINERL PSR PRy such 2
dilugahe siftaen istaaterebelvedar e posrieriraisivr omtabenthtys or its decomposition
propRlyIRizAta IENsHIN: SIRRSeS UeHnas, B PHYRBRT BaALAIoN A\ IR iMGith the
reaHGHIRRIRE XL R AQYNSE BRI ISR BGHRS Q0N Eguipmont, sutfiont
composition stream may be simply mixed by combining the two direams
into one stream. Alternatively, any othg[ method may be available, so long
as the catalyst components or its decomposition products can be rapidly
contacted with the present composition. It has been found advantageous
to employ forced mixing means, such as one or more static mixers or

in-line mixers. The additive composition is preferably added before the
nolvvmer and ontional enhvvent or dillient i ecirithiecrted to canaratinn ctenc




To maximize retention of the neutralized acid products in the polymeric
product (consequently reducing as fully as possible exposure of recycle
equipment to acidic species) and avoiding alteration of polymer product
WORIPEHES S the ionomer should have a number average mofé%ﬂf%%’é o] 8 i

of at least 100 g/mol, more preferably at least 500 g/mol and most
preferably at least 5,000 g/mol. lonomers are known polymers
prepared by neutralization of carboxylic-, sulfonic-, sulfuric, phosphonic- or
phosphoric- acid groups in polymers prepared by (co)polymerization of
ethylenically unsaturated acids or anhydrides or other means of

to prowidg psisraAts iy sFOrartdAiheEY AeRdriwiiog. P astdressinndffisine ey be

practjpadtad Hyoenfiohywhetit rady &e ditmophly e ofiachdicusietdiithe hagmditzation zone,

typlcélﬁl‘}m%{eﬁ‘ﬁéfdfie%%%%%?v@%f"x@' @%Q&B%‘é@?@éé e 95%%89%@%&%&%

ore 0|n%m nomers with et lene, Propy ene, mixtures of eth yene and

%?éeé’%fsg‘fﬁﬁ%h BLREDITEBP o ésﬁfbh‘&“%?%fbﬂ% mjfing, the
polymnmmse@tre@hywdéh@ml@wmephﬁgkm srgiafniay dndiamdpnjikgdtercombining
the tWPRAGRNYRIB IS ditag. NawHaliZRlR RS &ﬁ&i@bﬂh{&%@pﬁé@@%&@%&fmg as the

catalysi"c G ama s”A“rPs éc%‘e%%m ionp oldﬁéis ey S%a” M ATMORIT, F?%Oxresenf
PI?I?] gl’OXI mos especi ﬁ roxi fnYe%as se ect‘ed 0]?1

COmPg$t51995 11 hags H@raﬁm%aém@sn@rm |€mPé&NefQ§F tHEPIEHBAMES SHfin@ne or more
staticafiR¢I0 BHUMI Bl iaiases tmwhaumg;émﬁasam & prefth blydiaradrbybar s iimer,
and oS@&Qﬁm%gpw %18@1%0% subjeébéﬁ%' %‘i@lz&p&@@ 3 Qa%ﬁgg Q&éa%@é&' BoBbmer or

potassium, especially sodjum- or potassium hydroxide neutralized

S"“’e&‘op%‘fi}}ﬁ‘é‘?? éiméﬁgﬂaé?vﬁétfé?d%?déﬁ%ﬁ’gﬁé‘f{ﬁél’h%“tffﬁﬁﬁegé?f‘d’s%ﬂr‘é Wrth to
flash T MORTEPOT UBRE0 77048Ea0 st dy oselerkinf costnestlomiovititeps in
sequelt@. mﬁae@trd}ea@ntiﬁn:o@yhi@ﬂﬂe@f@&af@ﬁatm&zatmmé&ﬁdvﬁwﬂﬁmwm
wherdDC2ASING H1G %ﬁgg Ivenass el ing JANemeLs 1o agh 85 R GIAlYSh continuous

neutralizers and acid scavengers. Deswaby from 10 to 100, more

proceghes, f%m?aﬁml?amspé%éﬂﬁwm SHIGF GASTAS ST R SERPEIS P RiioRRLY
purifitgineom ercyedid ilodtehigiths prefevrddideinsiners are those having a number

a\f%%&%m@@%ﬁmhiém&%&%@g@&&tmr@l@ﬁ%fﬁ&bﬂygmm&o0
ot S R S S 0 TR A A e
avoidipgidgsaiteBnt Psi}ﬁ%l @reﬁm@@faﬁﬁ@ rR%eﬁé?rﬁsgﬁ%’%’r hpye hevBihenRRerage
molea@iaitedipdinidetcte oaddotdsignaticieSihiy s Tddstedidisbiel frodmmBstip@terably at
least 500 ghadiemours and Company. lonomers can also be made through

lete or partial ne trallzatlon he acid.gr rboxylic
confgmmg pecl))fglnmersp g&‘ ‘a5 PR ?ﬁ%c%ﬂﬁ}f arlan%m%hyl(éarrle‘]agr% ic léqg a.” ic-, sulfuric-
» Phosphprify rephessisita el ROMPP R BB R R HIYAICOB AiFasRation of
ethylehidgifanahsititab e itnanmeiigdnials de diydnicensas sfipraparaibibihea efstratigirigned
acid gqgﬁ :)@Cﬂ&'é%ﬁ§ogt)ﬁl&§@9§¥pﬁaﬁ9|& ﬁﬁﬁ@ﬂ%&@'ﬂ@&%&%@ of acrylic acid,

combination of basic com ound espec aII two or more [ineta £ the F
methyGrie 3 8T BG }eé%ﬁﬁfﬂ‘lig £ 0% éra(’?er?f’ R i e A SRS AL A eeine
monommmmwwhm,g@m pbabyéensrad rﬁeméﬁmrﬁlﬁ?ﬁﬁéﬂ%@*tﬁene and
one oAb R Herth ImE0FA RlRiR B UkAlizRIE bR lor MUte IgRMBebe aifl 20
conjuga%ﬁ%'ew&utfa"z gm@eﬁmﬁzﬁaﬂsqe& apalehy gsﬁgymam

xtrusion, wit ium hydroxide, to achieve additional or complete

BT R O R AR FRRRS N R B P TSPt Hé‘w.é‘?fﬁomﬁe
especlaljoimérois qeseyfanetiinsthe: tfat fioof @ovas liedue dishbt sibirdbecofiplbtelop! the

Blem@Ali3hRAUL AZIRRMOLAR ACitheRUANPEHAlYHREY ) ARRESRIMA groups in each
ammonium cation,
Alkali metal ionomers based on sodium or potassium, especially sodium- or potassium

hydroxide neutralized copolymers of ethylene/acrylic acid or ethylene/methacrylic acid, are
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reaction medium. For example, copolymers of ethylene and acrylic acid or
methacrylic acid are readily prepared as aqueous dispersions having a
solids content of 25-35 percent by contacting the resin with a base such
0SRdiIsedroxide or ammonium hydroxide at a temperatunec@fus2007/013840
95-110C. Preferred resins are copolymers of ethylene and acrylic acid

having acrylic acid contents greater than about 17 weight percent, and

melt indexes greater than about 300 g/10 min. Relatively high solid

content, low viscosity dispersions can be prepared in this manner without
use of surfactants, cosolvents, salts, or protective colloids, which would

paﬂ%ﬁ%mkmsfﬂ%m%@m peties ok thg.Qlefin quygyeag&mﬁbumlzaclon is

dispersion is added. Additional details concerning the pre

aratio
a‘ésuah’aﬁﬁ%?slﬁﬁ%ﬁlfrgf&%‘i?f’ﬁ%FsO%ﬁﬁPé’i"ﬁ}"éSc}%E%%%g B neutratzes ang
acmbhwtgam "Pegipiatiiono i Agudtus DispeisiblySiohPiR b, Aﬂ(nz@pmfthe acid

grdaPPRYMEIS 1 AvaH NG HORLT B8 D Mot megm%k@mwmers Q@ﬁi@bhﬁwng a
the ionomer, enghe f.neal, 'ni‘? %d@%s% Bi503n, 29U é:JrS ers' to 100,000, moss

nuE RS AV ERRR RISSIRE Sl TWeight percent. pretera
prededbldight eIe entOPRIS pRst e fegigltrup AR SRR ﬁme%bm ?d)a@e@ percent,
pré@éraRfigopotysner weighabsht Jnnaid Oxaeigdl dasacmk:Resiay & ysatherein are

abl i n
o151 UL R SO 0 O o

CO%‘Hﬁ%PbIéOéEaﬁ’é&fé“dféiﬁ’e‘?g |’6‘ﬁ§36’?’§8ﬁ5’t|%%%P&%?n°6r?§é“ﬁ’dﬁ“5ai%“8ﬁ Pehecasid sroups
of faripmdiclayiveigtiining phlomere sholddsyPrihichritbiambetioidssiaconioreikeppolymer
resinsqmmméfm S o0lowitigahtesueagnsksl practice. In one embodiment,

the iQnamer 'Fsu%%?dléﬁépn%rgﬁ‘n%gj t%l?:?&%@ﬁﬂ%@é a@eﬁ%%%{% H% %404 groups

from ymerlzatlon zone and prior to enteri e devolatilizer

of ?ésaetﬂa«arlrﬁa&ﬁfrec@mévgﬁawfﬁ@tﬁaymmamoféﬁ%m%wés fgpially two
or pom phetid ek poipn diiratiemde rcrdbprcomprisadithé soltfim polymeeican be further

reabi@iGERd NIQRORNEESHAL Imxﬁ%{mlsm@b@t)@k% AchRahMiich: wlete

Stl|l be active, and.o tlonal ert ydrocarbon qllu%nt agldégr othe
neutralization ?r 4 ZIng 10 qﬁrcent neutr rther eacte for
oneh S RTEne"8mB men of & Dresent inventit n, conventional”’

exae%aéﬂ;?g‘trﬁéﬁwﬁ %@S%Mﬁﬁéﬁl@éﬁ%%ﬁ%l%@@é@mﬁhﬂ ereoEpdete
newstidistaiotaliacibSemnitfsasmithe product stream or the quantity thereof is at

leastieyeRi DS GRYEEIMEINSRIBPDACIRE o rord Dean aqueous
dlsI%ps?orpn &, 30d the.po g ] | Sheam ma o DENQIQUIY, mixed, b e %?En“% ou
?h yonén I mor EﬁIC mixing e ements or #/ﬁéjse Cﬁ% Heous

%W‘H’He?ﬁ’éﬁf‘%ré‘ﬂ’@%ﬂ%ﬂfz%ftﬁhﬂw AU TOHOFAR S metBraTHg 6id are
reatlily present preferced dmboiindatinghcoiaisteatizatiof 2o petepissessacting the

resm%%ameqdegla&&m&mw{&&é%ammﬁm@o@&d&%lWa@fa@af 95-110°C.

e olefin p er at on te tur tlllzed in recover
P SO A 30000 O 20 1A NI AL S s gt
tha’é?é"?ﬁbk’é‘Yﬁ@P&PéWé’éfdﬁWd@ﬁ@f@éﬂ%ﬂ&%@éF\*}éélﬁPPWa?@ g GgtieoBslatively high
solidedhicenB yousing atrpdjspasismispersipreprabinticnodihe iotonmarsdbe surfactants,

cosBRMEQUS S W%@&@@&%lﬁﬁc@ %ﬁﬁ@&@&lﬁ'”@%l&% RNk to propemes of the

o e e B K st
aquEBHEATRRIRSH Phintieiess Méwlaagea@eléﬁe}?ssﬁ m§b%p§iamﬁ%s:mrammon of
Agsalvenipedikien PRIVACIR Mg palyicaybibkehe PatyDwy BRthical
Cmgg&gnal diluent, is subjected to separation steps to remove unreacted

monomer or splvent. Such removal is typically done while increasing the

temparaitie: 6P%€8Pé‘ée§ir?bttlﬂé’fﬁteé%ﬁr%’hgioﬁo?ﬁ HENABHF O ﬂﬁ@’%ﬂbhﬁ%ﬁ‘dﬂd in an
ameyd efikidrast PHYrevdiaht beromo prefovably shisret D veigideiormsmps imeferably at
leaGi@ERERITARSHEThsHY BrSO 0P ROASMAEIZEY] @ﬁkiQEQﬁ&‘ESI (0] m@tmalaem, preferably

at &%@B%&%ﬁt A Tt ”},hr'z Q) RIQEH: EQ& RQNRSE oﬁa}%gs}imer

residues; and ionomer remain within the molten mer stream wher
the unreacted monomers, diluent and gther volatlle components are
removed therefrom.



In another embodiment, the ionomer is introduced in the form of an
agueous dispersion or mixture and catalyst deactivation is at least partially
accomplished by reaction with water contained in the dlsper5|on while
WQaHIAHREhtly neutralizing acid by-products resulting from the™ A‘é%%gﬂ\/g N
by reaction with ionomer. In this embodiment, the concentration of
ionomer in the aqueous dispersion can be adjusted to provide precise
catalyst deactivation as well as scavenging of acid byproducts without
using excessive quantities of ionomer. In attaining this objective, the
concentration of ionomer may exceed the solubility limits for forming an
weightc Seistile coRRMYS HrPTR 0D Peiuders sperriEssinnn 916 18l peERg dPoigRer by
weigh@nd a mixture in which the ionomer is the major component may instead

b%@ﬁé%%ﬂ%ﬁ@ﬁf&% 18‘1%{{?8@? 19&%&%1%&‘8@%&6%9&%&%@&& REG RN,

0 to 60 percént, more preferably from 35 tod A er}clzent(loglomer1 Sunaﬁ[]
Succeiéﬁﬁﬁfdffé’§ foP fB‘r‘?r?mB"gtfﬂ%tfged’@’bé?gfdﬁ% PR S SRR fhan 2one
or dowkiltedraftisarthapel iscosze fonexahppie; inaSungigol whgilizer. The reaction
mxxmi-é%’r&i%zgé £E3 %0 &Hﬁrﬁ%@&@%@é&%& zone A8 PsopRSHALILIPResRAtion

e, Do e S AR B SRR 0 L ACEOMRRAMARGN or o par
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least redpepr i ofa A PR PRI VS AL BRI S D BI8FE ERitering mixer unit 20,
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WO 20071149275PCPU S2007/013840 simultaneously with the present

catalyst deactivation and acid neutralization agent may be employed

without departing from the scope of the present invention. The

RvInersehtained according to the present invention are suitpbiedoroo7/013840

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. The following enumerated specific embodiments are

provided as enablement for the appended claims: I.A process for
disgerEivatingnaraelive eata et iSpeeR 3sithangle b pelyene half eaBbt Rghployed.
Pn?fep%ﬁ’,@edézf'i‘st'ﬁr@ rsagtor and neulralizing, eatalystieR dues SOMBISE bty from 35

adlalng t the olefin p(ﬂymer stream in a quantity at least sufficient to ,
to RO RAt ATy ErRlsserbaigri fraderative asieys fiwsigines of ionomers are known
to genipisitiotseqmptidingoandiGneraephauirigSairicoc Iz, Weight SRt isast US-A-
204801 ¥¢Hal, and subsequently recovering the resulting polymer product.

2. A process for deactivating an active catalyst species in an olefin

poly E"r%”&‘éeéﬁw"é%ﬁﬁ@e%\e?)td&‘f??&f?fﬁl%bf*e?é%‘?&f AN EHRL B EAFHpco to the
acquepFaYizig §avatal ot asitl thesedo depritid gnadiing tio feranel efilypetipatiom process
incR{ESRN WAIRK Ahie 1ty drOd SHQUREeNBIBING HBFRIT, GORRR WS RAIAMELIyst supply
3, Kl agent S'ua”] lopamet having, 2 molectiar weight of at 16ast,100 W9l unit

and sﬁ’bs‘équ %ecov_enngt e resulting Bo!ymer_pro%pt. 3. A .
Polymesatiippe sagtanmidhra chis thatatyar spi @rd rramiinetyoighadyst deactivator
frogtsmaphyeXitindgosepolyriver maten mrie 461 oredevabbormopnitantbng ettralig itgic mixers.
AfARYSLIES RS GAMPLIIRGR0ENYA HRe-0lRTHL ReIISHiA! 8B Rtion mixture and
eSS Kik-and acd ’1%%}3'!1%%38 HEMBPASHIO ’\zgoga'lﬁgfé'” Ssstal.olan .,

|onomegrahavmg a‘motecular weig % of a _1éas’t 100 ghnol, Ad
misREE SRRiRad By s iRy ol HasUniHg Pom) Ay BPOMRGEE one oymar pisgsssre
recaogedcimdctagypdnalef eambo dimdateyb@iviterkirRivevinid meyisapdadcto
codRBRACHRL RAMDEL-IFRAM REQ ARV Alallic aiap.f gt B@E@&Ea%%@?@ﬁf‘ Where the

. and the polymer product is regovered by devolatjlization Qf the polymer
long rgzé ?% S a botL Beactyvator ang neutragzeX otger agglnzves, suc% as on% o%/ more antioxidants

and/or stabilizers, may instead be charged from supply 21.

3

In Fig. 2 there is depicted a similar polymerization process including a reactor unit 10,
having associated monomer supply 1, solvent supply 2, catalyst supply 3, and cocatalyst supply 4.
Polymer containing reaction mixture exits the reactor unit and is combined with the combined
streamn 13, resulting from mixing catalyst deactivator from supply 11 and neutralizer from supply
14, before entering the mixer unit 20. After exiting the mixer unit, the resulting admixture is
supplied to devolatilizer unit, 30. Volatile components of the reaction mixture are separated by the
devolatilizer unit, recovered and conveyed to the reactor unit 10, by conduit 31. Recovered polymer
product containing deactivated and neutralized catalyst residue is removed at the discharge, 33.
Where the ionomer serves as both deactivator and neutralizer, other additives, such as one or more
antioxidants and/or stabilizers, may instead be charged from supply 14,

The resultant olefin polymer may be’compounded with conventional additives such as
stabilizers, UV-absorbers, antistatic agents, antiblocking 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 Mth an interfacial
agent such as a poly(oxyalkylene) polymer. Normally such additional additives are desirably added -

in one or more subsequent compounding processes, however, addition of one or more such additives
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5. The process according to any one of embodiments 1-4 wherein the
olefin polymer is a homopolymer of ethylene or propylene or a copolymer
of ethylene with one or more C3_10 a-olefins prepared by use o
WQARE IR hetal containing catalyst composition. G.The proB‘é!éUg?:?:og hirtg©
to any one of embodiments 1-5 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. 7.The process according to any one of
embodiments 1-6 wherein the jonalner is aé)otassmm hydroxide or

simul g P SRR S T A et A E AL O POIAIEE BT EIRTRE AEWith
emplaf@ ROBN/ APATRER BPIO8RCOWO LESrerseplidnaitiar methacrylic acid,

Saﬁx&%’@h&@@mawga@cewmg% mé%gﬁlmal@ﬁw%wemﬁé% ﬁﬁgy types of
apphgdtl tions, J cqu% ALS Lhat zeqyfxr%e rﬁ)ﬁ%% g 3 Cor Ifq%sl and ok %retclaratms, such as

imentSeL-PWhetein
fiber mgmggm@twgmqg@m%%& blow moldmg, rotomolding, and blown or cast film

applications.

The following enumerated specific embodiments are provided as enablement for the
appended claims:

1. A process for deactivating an active catalyst species in an olefin polymer stream
exiting a polymerization reactor and neutralizing catalyst residues comprising adding to the olefin
polymer stream in a quantity at least sufficient to inactivate the catalyst species and neutralize
catalyst residues a composition comprising an ionomer having a molecular weight of at least 100
g/mol, and subsequently recovering the resulting polymer product.

2. A process for deactivating an active catalyst species in an olefin polymer stream
exiting a polymerization reactor and concomitantly neutralizing catalyst residues comprising adding
to the olefin polymer stream water or a hydroxyl group containing organic compound catalyst kill

agent and an ionomer having a molecular weight of at least 100 g/mol, and subsequently recovering

the resulting polymer product.
3. A process for deactivating an active catalyst species in an olefin polymer stream

exiting a polymerization reactor and concomitantly neutralizing catalyst residues comprising adding
to the olefin polymer stream a catalyst kill and acid neutralization composition consisting

essentially of an ionomer having a molecular weight of at least 100 g/mol, and subsequently

recovering the resulting polymer product.
4, A process according to any one of embodiments 1-3 wherein the ionomer is added

to the olefin polymer stream prior to devolatilization of the polymer stream and-the polymer product

is recovered by devolatilization of the polymer stream.

5. The process according to any one of embodiments 1-4 wherein the olefin polymer
is a homopolymer of ethylene or propylene or a copolymer of ethylene with one or more Cj.q0 0t

olefins prepared by use of a transition metal containing catalyst composition.

6. The process according to any one of embodiments 1-5 wherein the catalyét
composition comprises halogen, a transition metal of Groups 3-6 of the Periadic Table of Elements,

and optionally magnesium and/or an alkoxide; and an organcaluminum cocatalyst.

7. The process according to any one of embodiments 1-6 wherein the ionomer is a

potassium hydroxide or sodium hydroxide partially or fully neutralized copolymer of ethylene with
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9. The process according to any one of embodiments 1-8 wherein the
olefin polymer is a homopolymer of ethylene or propylene or a copolymer
of ethylene with one or more C340 a-olefins prepared by use of a

Knsitioneeetal containing catalyst composition, 10. A polymesino7/013840
product obtained by the process of any one of embodiments 1-9. The

invention is further illustrated by the following examples that should not be
regarded as limiting of the present invention. Unless stated to the contrary
or conventional in the art, all parts and percents are based on weight.

EXAIYIPLE 1 and Comparative A Relative average molecular weight

acrPhdhRilonOmenisdRtesmised &y gohpermeaiiometteraangrnbld{RNeight from
50 utgﬂizg;\%@gfl%/&ls are determined by titration with sodium hydroxide.
eftindeX valties are determined according to ASTM-D-1238 Procedure

A, Conditionys slodQQGéeifidio any 448 stbiiBREmEneCIeNe Rt TRNiS).01 to 10

repared in two c ntinL{oys stirred tank}{teactor§0§gc§TR's) of 5 liters
P erg%xfﬁ(r%réoélgc ‘operated It Senes. The reactors ard equipped with a shell to

keepthe reggrdonyiine aliagiabaticsenditionsdihba{aeghiadhe iisibolefin polymer
.__reactor compri mixture of C8 10 n-al aiNing.29 ReI¢eMore Coo a-
' aeﬁ?lrﬁo O(i,:yvrf/1 |(§’ﬁs (%sﬁz 63?9% A gl?getg of %&aﬁﬁ?gﬁﬁé ){gmperature of tﬁ)ée o

oleSanRIRBRITIIE e fRER T8 s HTtPREHELL FEA FhEfEREd ™t 3.5 MiPa.
1-Ogtgne is,added as o sepRAie SIEAMHNIO e ISt IS AEIYUr B¥bBflments 1-9.

additional separate stream, fresh solvént, a ZieglerNatta procatalyst
COMUHS ingeatBuSp ensien i ardtg Gl the ppbriatk ke lus the daiule not be regarded as

limﬂfr?xy %ﬂ%@%&%&(?il&éﬂiﬁﬁ{e%@& Uagefired gAY @;r@tgﬁv@fn@tgﬁ‘ﬂﬁpc@ag, all parts
andl'l}érr%: %{1‘% %ocatal st lslprepared essentially according to the procedure of

Buhd SRS Mg/CU/AITi in the mole ratios 13/35/4/1.
Together with the procatalyst, triethylalutninum cocatalyst is fed in an

EXamMPuE Dindl Soaaleafvalyper mole of Ti. During the subsequent
p°'ym£%tmr8§4%ﬁmi§a%égﬂgﬁ&mmr anpieximataly 89 perseton

of the ethylene is converted and the reactor temperature increases to 1

80
chrpsmat gl i IEF LAY LRSS SRS 6 MY &t atRa ¢ ik gottign hydroxide. Melt
indsecana:reacitstsvhene hpprerdingte A $0derrd A8 & dutitiedate thylandigon E at
19&%7§$%?§.increasing the reaction temperature to 200C at a pressure of
351 . About 5.2 kgcé);lymer per hour is formed having a melt index

of 3DmFEyleRF P O DABG ASRTSRIFRS EY QIR BB T Héretipotors (CSTR’S)
of Jidiynesized ddctamecdVO:E087 IHMORISRE Trd 452063/ 01:884Bell to keep the reactor

volume at adiabatic conditions. The feed to the first reactor comprises a mixture of Cg.jo n-alkane
containing 20 percent ethylene which is charged at a rate of 30 kg/hr. The temperature of the
solvent/ethylene feed is 15 °C and the pressure is maintained at 3.5 MPa. 1-Octene is added as a
separate stream into the first reactor. By an additional separate stream, fresh solvent, a Ziegler-
Natta procatalyst comprising a suspension of a MgCl; supported TiCl, in the same n-alkane mixture
is injected into the first reactor at a rate of about 0.01 g Ti/hr. The procatalyst is prepared
essentially according to the procedure of US-4,547,475 and contains Mg/Cl/AV/Ti in the mole ratios
13/35/4/1. Together with the procatalyst, triethylaluminum cocatalyst is fed in an amount of 3.5
mole of Al per mole of Ti. During the subsequent polymerization of the ethylene/octene mixture,
approximately 80 pefcent of the ethylene is converted and the reactor temperatur;a increases to

180 °C. The reaction mixture comprising dissolved polymer enters into the second reactor where
approximately 10 percent additional ethylene is converted, increasing the reaction temperature to
200 °C at a pressure of 3.5 MPa. About 5.2 kg polymer per hour is formed having a melt index of
3.0 and a density of 0.914 g/em® and containing about 12 percent polymerized 1-octene.
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After the product stream containing polymer, monomer, solvent and
catalyst leaves the second reactor, 0.1 percent by weight, based on
(ﬁolymer loading, of a 40 percent aqueous dispersion of a soleL}[r% 013840
SFEKEE heutralized ethylene/acrylic acid copolymer contaihing 20.5
percent by weight acrylic acid units (PODTM 5101 available from The
Dow Chemical Company) is injected prior to passing the mixture through
an in-line static mixer. Hindered phenol antioxidants (IrganoxTM 1010 and
Irganox TM 1076 available from Ciba Geigy Corporation) and a stabilizer

(|I’ M 8 also frocrgn%%glaﬁe (B%YB og{)?'}llec%n re the cat S(Eleaves the
Iev 55’6’ B Spht 4he "Bom 1esp éc based o

secm@trgaréweml@@réﬁ@ b mmebaﬁféﬁ ghmolymWEaﬁmamftas‘tPe}zamst @@ hispersion
of a s88Rk 13HRbdY R@@m&@m&&&ﬂ&@ﬁ%@ém&@im@d&@@tﬂﬁg&m péemw
wexgl;l’;gg f Eétagﬁmtg%%% 9{()’]1 ava1 a.leatgg'r?’ﬁg Bo t%{h c%rl] éh%'é) %l% 18 mjected

stream is reheated to 250 ?C and passed into a vessel wheré
Prior o RRsH (S SNAHES SRS LR RICERITST: TREdered By qhestispidants
(rgapairiol GhuehpthenPasses thilabigHfrant ek areiin Coigosaiouttdr stllliger

(rgafo0RIa QML ARG @ﬁxmglg,W@oﬁﬂJfgtmilgétmvm&a LeRial SRI¥REn, 250 ppm,
content of 0.2 gercg % 1HOI’]IeI‘ content of ased on

and lg?ﬁﬁ%?fé?ip?) BTy ETHRE HSRIRAS T9RT 8%% htinued after
praba@mguamnazstkgee!fegmwcm}%W@emww@ﬁﬁ@écmﬁt@wme

devoldEREBHIPG BB, dene Rilizrpdopatesmines Peesieady Glate opaiatigolymer

Gonditions ars Awingd passeQ%E“F%af‘iQstV@eEe?L&%&E%Q&E%&Vs&i%gnﬂs removed

Stl'eaEP]
rated calcium stearate as neutralizer and catalyst kill are p wg}are in

e RS L R AR R A DR B PUSHE A gl end
cuttethyatt at edotal cuarwsterdbatie teaitareligr2listpdreant weasifunl tebverigoatent of 0.2

percemE@d&ilfaa%ﬁgmmmﬁﬂlm&@&k@wﬂ&i@ar&@wmer The
ethylene/l-oate er w
polymem gu cgscon ecte%@ 89 about 1—9 Egp qléﬁig,g,gr Oﬁﬁ?'&ﬁp@l& in the

ced are su asurements vapor phase above
unreaﬂtf*éi gbvleaR ﬂ@“éﬁﬁ%%ﬁeéﬁYﬂlé‘i’é‘ﬁe&b@ﬁﬁ?ﬁéﬂf’sﬂé’F&%‘ﬁW&@& SReEpting
conditaipsratcmyaedle APV Baker A/1219TC co-rotating twin screw extruder

W'&b&%a’?&ﬁ%ﬁﬁ‘é 91@59?&@ B@Gé@ Q@%&%@Q@Iﬂ@t@raﬂ’@ IRMRSLANHMRI catalyst
rofile in zon sl toaé i 170 C to 230 C.with.jincrements o 10 C, the %'&drated

kill a teelrj‘ll”‘le 3?%1 LIIII}eS Isséal{ﬁl an§ rﬁmﬁﬁréartﬁrbeérugfu?es E?IY gl etx[/’veerz%eﬁl 252@‘) ?sxon
calcium steaeEaleaPUgENG Spraieatar et bin 2horgaeistwkansssriyrrf (250 ppm
caxclmmmmanmmmemac@am@ ~ekgpityr. Samples are collected

by;gi | ﬁg}ege@g%éﬁhﬁwg&a éx%j’b%tk@w% rmgﬁegiirle;&@mmg%@fr phase

m volume. samples taken durl rusion ar ollec er

O e e A T
BakerdP ABBY saneiatiesopen Ww&gé?é Midnio mrferé’fhg}ié‘ﬁétva%‘&ag%ﬂéﬂgth of 40
D. Tiisafieiaunipadikyivsmed Diager 1ohes et2adlotwatciair&Rentsit it dhthadie
tempefHHE 9539 o@om(ﬂﬁammg@w}é%awg@mfs&mym repehgdnulbe:s

cperai i BRSO TS/t IS O TP AR o 20 oo o1 K

Samples are collected by suction using Drager tubes with a sensitivity range of 1-10 ppn/ liter of
sample volume. Samples taken dﬁring extrusion are collected over 20 minutes at a flow rate of 520
ml/min, with the Drager tube inlet-located 0.7 cm above the die opening. Measurements of the
ethylene vent gas are also determined by use of Drager tubes at a flow rate of 520 ml/min until a
value of 10 ppm or a maximum sample time of 5 minutes is reached. The recorded values are

normalized for 1 liter of sample gas. Results are listed in Table 1.
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Run FIC1 poi 1 eri (ppm) Hel recycle2 (ppm) Ex. 1 0.02 2 A* 0.03-0.16

9-23

WO 2007/149275

PCT/US2007/013840

Table 1
Run HCI polymer' (ppm) HCI recycle” (ppm
Ex. 1 0.02 2 A
A* 0.03-0.16 9-23

* comparative, not an example of the invention

! in air, measured above die during extrusion
% in volatile component exiting devolatilizer

The above results show that the ionomer achieved a greater degree of catalyst neutralization

and acid scavenging even when employed at lower weight loadings (400 ppm ionomer versus 1200

ppm calcium stearate). Not only is less volatile acidic residue released from the polymer during

processing, but HCI levels measured in the unreacted ethylene vent stream are also significantly
lower, thereby leading to reduction of corrosion in the recycle equipment. No fouling of recycle

lines or other post reactor equipment due to build up of volatilized neutralization agent is observed

using the ionomeric catalyst neutralizer as well.
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* comparative, not an example of the invention in air, measu cd above die
during extrusion 2' in volatile component exiting devolatilizer , The

above results show that the ionomer achieved a greater degree of catalyst
neutralization and acid scavenging even when employed at lower weight
loadings (400 ppm ionomer versus 1200 ppm calcium stearate). Not@gg

is less volatile acidic residue released from the polymer during proce é‘
OUAIMIC ] levels measured in the unreacted ethylene vent stream are also
significantly lower, thereby leading to reduction of corrosion in the recycle
equipment. No fouling of recycle lines or other post reactor equipment due
to build-up of AdlEaRPEadoREeRFENZES ATERFENE iAEPEERRSEIEsIRGREeTin polymer

ienamslicatalysineutializecRowall lbhRroGess.iardeastivationstising
active catalyst species in an olefin polymer stream exitin

AL BRI S P AR e SO C B the catalvs
@ddié@t@l theelafio poljynetstieam dnnaoquantityoatldaastgwffmemietmavm ga
e T
m@cjuglm’dimmdttmbswmnﬁly petmwnn)gymexrxésu1t|ﬁgipmiym@t0prdxﬁnmially or
M{P%%m&ﬁ&éff%‘é?m d%ﬁo@@l%%%%%l‘b(%@%‘@%&ﬁ%Q%léma@ r@w said

partially or fully neutralized copolymer of ethylene with acrylic acid

eRRPHARPY I ARER BRIANEHBUIAAR MREFNGT @’hl&r‘%ﬁé‘?”&é@n‘é@@ﬁ# el %Qré/ mol.
weightfrom 500,4iree] 16 2L00valmPkn activé c@tﬂﬂ@@%&%@ﬁﬁ@ﬁ@%”ﬂg ymer

an active catalyst species in an olefin polymer stream exiting

B8 LRGP AP ORO A REUL ARG AL regfaidgsidues
CONPRBIR g@n&m@rtg mthmm{qfuhypmymealﬁtvewn watﬁycbb@hquxw;gmpé

containln ic CP tal St kill agent. and an ionomer avhn%@
organic ()L 1 (,d £ dn( 10no Ci‘ naving polecular welg at least
molecu ar ast hno subse en ly recoverin the

ié@lglfnmgj potymésepnmdatrmmg thﬁermnbmeméyaapopa@@ngmvﬁmwm@mnomer
o viadenParai AT NeuIaNESe GPRAIYRERATRIINGRR mer or

Wlt acryllc acid or methacrylic acid, said copolymer having a number

atbslenseitoRsEUisrARSigh TR S00 Bithorts S0 BREIYIng a gunpber average

Rcess-fer daartivatiog ameaciivereatalisti species in an olefin polymer
stream exmng a polymerization reactor and concomitantly neutralizing

catalyst residteR St O ' e Giemi BolRSISHR AR g Tm polymer
aadaby sk klli@mqﬂ@gtdcneuﬁtahﬁaﬂm ampmtmmmmsasmngﬂsgemﬁaww efahes

|onomer ha a mh %ht f at leas /”1 d1
nsm 1 o 10 the.o C éDOeYI IS 1081 a cata /S"[ antl acl1d neltlﬂralwatxon
e e y recovering ulting po ymer ro uct where

u@nqmems aop@nasgwmdmvdkbxvdernps«zxdﬂnrimhydmmdéepalmazﬂgaght fullgt least 100
)‘ﬁ [alized, ORI é’cfo%hﬁﬁ;‘f & Yathaerylis é‘ij Fomethaarylic ﬂ?é%nomel is a

copo ymer aving a number average molecular weight from 5
gmwlw@g@g@%@; sodium hydroxide partially or fully neutralized copolymer of

ethylene with acrylic acid or methacrylic acid, said copolymer having a number average
molecular weight from 500 g/mol to 5,000 g/mol.

4, A process according to any one of claims 1-3 wherein the ionomer is added
to the olefin polymer stream prior to devolatilization of the polymer stream and the polymer
product is recovered by devolatilization of the polymer stream.

5. The process according to any one of claims 1-3 wherein the olefin polymer
is a homopolymer of ethylene or propylene or a copolymer of ethylene with one or more Cs.

10 a~olefing prepared by use of a transition metal containing catalyst composition.
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4. A process according to any one of claims 1-3 wherein the ionomer is
added to the olefin polymer stream prior to devolatilization of the polymer
stream and the polymer product is recovered by devolatilization of the s
LP
polymer stream. 5. The process according to any one of claims 1%
wherein the olefin polymer is a homopolymer of ethylene or propylene or a
copolymer of ethylene with one or more C3. in a-olefins prepared by use
of a tramsitiommembcmtaimml{g%@w SMPeSition. -3 wheeil ke pratess
according to of clalm 1-3 wherein the catal ompositio
S R L e S A G R i of
Bfeﬁieutﬁemw m@rmbbonayrycmag meélumxaaiﬁtom@q alkexridegaandwminum
Qggﬁmglummum cocatalyst. 7. The process according to any one of
claims 1-3 wherein from 0.01 to 10 percent of ionomer based on olefin
polymelr weighhsrspspiopetprding B, anyeop oésssagdotding eandigim 701 to 1
phesginthaqlelinpelymesisia homepalyprrobathiylene or propylene or a

copolymer of ethylene with one or more C3,10 a- oIeflns prepared by use

of a transition THERAPEBTEERMY HataK AR dnibsEstbie olcfiy PPhansFdtass

Aeeopdinehto @ﬂamry&whﬁr@wpm&eataiycspcgnm@sﬂmydmmpﬂsﬁsqhalqgem Cs.0
a tra sition megaﬂ) of Grou dp 3-6.0f the Periodic.Tabl e P Flement and
OL 0].(/ LS x?ﬁare use ol 1aanUOI metal containing cafalys ()Sl

tonall‘f/ Agnesium and or an alkoxi e; and arrorganoalu
cocatalayst The process according to claim 8 wherein the catalyst compoutmn
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.
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