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WD 2007/ 149274 PCT/ US2007/ 013839 NEUTRALI ZATI ON OF
DEACTI VATED POLYMERI ZATI ON CATALYST USI NG PHOSPHORI C-
WORIPH@BRKIONI C ACI D SALTS BACKGROUND OF THE | RYENFRE013839
5 This invention relates to a process for preparing
ol efin polyners using novel deactivated catal yst
neutralization agents. defin polyners such as
pol yet hyl ene and pol ypropyl ene are often produced by
NMHIi@l{LIZAMh@ﬂS)'HI'D]EAdIW_ Atrﬁm;nlsm ' RQZADDIQNEf rAiTzsanrl [STUSING
catal yst t [ u tal yst
resi dues i ﬁﬁ@%‘&%&ﬁf’%ﬁ@ﬁ%ﬁ@ g%%gt ypically
deacti vat ed to prevent continued pol ynerization
Ctlvatl on 10 of active
N3t s results in generation of
co rrsmsiﬁvea;hb@ reamwe Tas‘pr@cfesﬁﬁ)t ﬁieﬁaru(g(limbbmﬂﬁnal dsing hoae

cont ai ni.n ounds s en chlori Thi
descfiged P np R0 A2ty O B REBFBE A IR A o
polypzepyleﬁd :ﬁa ofién podeed by mge aqlnqmahnh meldd cﬁmahmg ablyorerizaifon
tam nant.s i S hi ev%d .
catal?/%%b %vmﬁzgsma 1 2mounts o q i gatfl nyt e iducs i ta% pofymer. Such residues are
typicaidyl tlmatwmdmg pwnpmgndnuesiumwnwzaidnadutsm thareattonePedctivation

of acﬁ@% {rﬁnsﬂfonq?é’l\ﬁ%gtaﬁﬂs Qesuit? fn &%ML@O@CO&Q&&XM& gm%ﬁﬁtg of acidic

clum salt SUQ 1 as cal ci.um St ear at e,
compeyhgaand halff eonfaining porapqupdasich Aphydsersy chley’ldm Ihlﬁ G2 tgault in

color@bdy trbrhfativdh Inthd PelyMbrdnd Rr8¥ibh bfiftodesfg H?{Eﬁm&ﬁt N@Btralization
reactor:  prior to deyolatilization or

of suph copfapipantais geprgaliachigvgd By incggpgraliag 2 a@a‘& awm Picpn acid
neutrd@ARg SorBgaad, h@ﬁﬁﬂasumtdlilné eﬁhlﬁiheldl &tk 68e@edkucid) @or gxbinPle a fatty

..art, in an drox . ar car hoxyl .
scid g B AT G BN el rgfished
by mb&dngams iaﬂcgtlmmoﬂﬁdﬁxnméxmﬂgad ﬁglymmzaﬁﬂbfeaabf piorwbt h a
devoﬂu?l 1 on at 01 e”e onent, sel ected from al cohol s,

EH01°8 B &ns 0l Yol s, saccharides, ethers,

e paxwxgle ganetﬁbﬂeta}m ggachmtmg@gent@mvb (bggd ywigizad pd@sclosed in the
priorB %ﬁ@ﬁldgl%C@&dC@C bl gﬂl}&%ﬁ ol %‘&1}? E?tltaxmétc% &unds such

0 un
as WES%II qrsvateemde@mgtcgme@wwéd qat'@seyan lnyp@h@ytwn@b&%@ neRryolatile

compdatf! RNeRY Mﬁb&@ns%}.én% Inerse cﬁQ ssdem%btétﬁm epoxides,

alde}%&:sku%g%p%g%?b%%gogyci %lyaca%sd %@%ﬁf}g %r esters Suitable

neutt&ﬁ@&kﬂﬁﬁo&@dﬂﬁ&h&ﬁ axmhaa; ifatySachibdatts; ahd 25 f palyGoxyaltyleti)
OSI tiaon or [

comp%}q%c%)sg I’%gsgn%e% éh% aosmq the (i{ cf%%? %compcoglrtl hs 1r1]19[)(1;1| 9 ?ﬁleég[‘ktlg,vbe{;-
71,2R06Beh 1 322 14cBPpointd 3 1, WROR(147V 6y amd WEHE{S582@.ar boxyl i ¢
acbgjsaﬁfan{a%e sléh%ﬁ%(nl'%hy ﬁéu%raﬁ&%? r(wéﬁ Eo sus@e{pﬂble 1o

enera I NSO t he
decoqurq q*rg»qdﬁtl@re@fee a@wgeqi ?@eqdﬁv%@éﬁwn Wfsmafcf thefpricpig

com;;awSOfmiuaﬁ@eahpme Rhdbbk @ Rfd Addbt idsord f@m&y&e&bﬁ are
desired benefit, resulting in increased costs

genergHy rel3tiyisly lgi?@wlea@dh? PQ}E@% Epltipg isdegeepspdefieptiypnesse This

requlase Wé‘”@ﬂ' 1a@eldq1ﬁhme§toe aadatwé ﬂ&%cﬁxld{ref A6 BesitB O Berffid, saamrgt
ProCessSesS. interfere wt

mcre%{s@g ic?sé%l %aﬂ‘%ﬁe‘é Su‘f’h‘ el‘%lg'f‘ieF ?gsé 3 separaisdiqre the polymex and migrate to
the suz@ic¥ 0Pdn @bkdqtdR melteothingpiddeRevhdry 8y diterfirb @ith desired surface

nponents o i red s _Or_ conpositions
PropHeRs AR BT 4 PRPEIEE SX1 R BB DR eF e S BT
desiraByddiyxst blenda o cbnmlsilusnsa oepkt ait pv px}oyeswmg aqﬂupmentn dn tdtigon,
caxbotxglig a?c%j SR e reltagver v&gtﬂ% Qe e%h t$ E&%@ns@ vsnthm the devolatilizer and
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WD 2007/ 149274 PCT/ US2007/ 013839 associ ated
equi pnent, leading to corrosion and fouling or
wologousag4and t he need for frequent cl eani ng 8€T1/US2007/013839
reactor recycle and post production equi prment.
Ant i oxi dants, including phosphoric- or phosphonic acid
salts, are known additives for protecting organic
mat eri als, including paints, cosnetic formulations, '
IS af i.dat
assodcléi‘&ﬁé%g;ngez)a rl}%s!?lgqfsfo Q&lré( nazltdlf{))ﬂ?gg)? Fpﬂ% #p g Qnd ﬁ’lg %édoi%ls frequent
cleanmganflr%@btoe recopirend p@ﬁt pgndaﬁ@n@qwmg@d int he ar t
EXM&ﬁ&an'tsn mcﬂﬁ%%ﬁ}{ohpﬁa@%c- 74 hostToﬁBItn cid salts, are known additives
butyl phenyl") phosphite (1rgafos §§
for proecipgherggnip Hatayia Sp’ﬂi‘é%‘ﬁwgﬁ)émtst eQsERkiF &@umams, fagdstuffs, and
polyrﬁéi& Yrbﬂl'lﬁ(m&ab{l ﬁuﬁa&&h?ﬁ%ﬁﬁb&p&mﬁs ak ydnmlﬁﬁnm%gﬁnds are

| RGANOXTM P- EPQ), and cal cium bis(((3,5-his(l,
avaﬂal:eﬁ prally and dlsclosed in the art. Examples include: tns(2 4- d1-tert-

butylpﬂdaybﬁhoépmécthgasﬁémemb )nﬁ@tﬁ&i?ylp)heﬁ;th)ﬂm&pgl&@thm@ 441Q|ten-
ener a | oxidants are a class
bury el g ki aonie AR SR P arlD; v plotom
bis(((3)564s11 ¢ d‘imétﬁyleﬂiyﬁA-ﬁmwbﬁrﬂygﬁﬁtlﬁl)éthmhwpﬂéna&b oduct s
GRCQH«5 1 datlon Wth regard to polyners |acking the
protectl of anti oxi dants, |oss of nolecul ar wei ght,
brTmtgei_leeaie sgioxidintsaod Delads |oﬁ addiigves sisdt arekisexto retadd degradation of
orear AL Thic e AL BRI pHIRL, e BRKbMES, T BRI
polymemwleﬂsiwthg engeciion of amfoxfdaete, lp mfmlscula‘r me@d beiffleness,
discolofstidhlcr@silBAL -and IstEﬁ&’a@ArﬁJf SR b@fyhfgp%gggrﬁgméf%{cur One

shear, or inpurities in
mechaiy gkspch dospdationeit §éiell@f§ddﬂvqlwcaep@ntsormf fiee apslioas, formod as
a restUfGbat} Jlﬁa%ﬁﬁ?raﬂﬁ@ib& FhechAddal Shait, lbh 1m}91¥i\tig§ﬁ tﬁ@pél%gﬂ ®ne
ﬁerog radical, which then reacts with an avail abl
possflg BENEH AP HISTER ! BB Lo G AP roacts with
oxygdn\tel Famer ma;@&aa:ad WE@E ﬂen adacBwiaf artavhilsie Kyalddgea htonl 6F the
polynkt)eliJ fo xbn'sl glrl] G5 tnge p\édr(éqerom e an)c<i &gqae tx’atlt h e pag‘i}{feﬁg‘?lt Ilo ?n the absence
of an dﬁ@xaidm th@sa rea¢tmns bsdodm ;stls—pmpegatingwldﬂeadoo pplgmat degradation.
acﬁﬁfo‘:udgﬂts 3& thx\@gi}]lp ﬁ)sd %rag ch&r'dQng§ twd gafs?aﬂ'rﬁxglpﬁeg 1%§erred to as

primary an SecCoO rimary ant 1 oxl Interc
primagipndsecepianyy é’nm@eaqhazﬂidermi ntegprpt ped sabjlizerfeagiradials gyi peroxy

radlc Réhdetivy ﬁycﬂ %ﬁ%& A pRISehd? tB ﬁ?(ir@éé?ﬁ@tﬁné & the desired
ro en, at ons desjired product. H ndered

Pmd egedawmn‘alﬁ s%%qoelamrﬂl@ss W@’i&?ﬁ%‘g vt peain tesaiisuch

pnmatw'ﬁﬁﬁxxﬁinﬁ L@é&oﬁ&rﬁ ExktiORIdynta Pteventi fdﬂlﬁHtLSn oﬁﬁﬂiﬁlﬂﬁl@f ﬁ‘ee radicals

by decom g}a na%ov %%ts%f‘ oc%oq_eﬁcg(uges (.W/tg ?1? éxpélﬁyesﬁ%é% non-radlcal non-
reactﬁg/jdpdlpesrhy)mms of at effitientrateinativestodidraolysis and gehiedibn of free
e SO BBl iy SEEABLDsgoni
antlowhiat cPamary m@pmdae:smaw@d@m gelien ysedrin cenunpioas arcd‘ certain
compduhBELdnBRRbbhuRRBhaiieD th 1S sé?iaesxﬁGlQ&g@ li¥eret R LbluBitli imary

Prlnary and Secondary anti oxi dants are often use
and segfifaTyARtioBidizingRICRETISANA 08D c¥BPPWANds cont ai n bot h

f @NGaU1@BAbdsiaBR if et RRISHBPIAEPLBEHI AdditiP& R ¥ould be added to
conbi ni ng, pri mar and secondary antioxidi zin

polymgs. prgducts %’?f |t‘hf1%" izatior BdEr tojabtaje the @rqpertige 9? prigy|ag gofd
neuuatlaag BANEVR ap wawasl efti-sxitidtdBl :adiGdel. tTh YaSicliRAthe GO YntheREf

q ded. to r product {IOI t devol atilization
equivalgt G FaFOYS P8 Pararee H’e‘hio?%‘ﬁ‘g 1E3H9T op et pefplyghresidites gvith
reductiv@iltl khininatitg oftieist Y@BeqSnddB i thak wadirdd xhigatRincorporation

additives. In particular, the attai nnent of 35

equi val ent or inproved performance in the

neutralization of acidic catal yst residues wth
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reduction or elimnation of adverse consequences in

their use and sinultaneous incorporation 2 WO
waQ7/1499274 PCT/ US2007/ 013839 of anti oxi dati ®Q1/US2007/013839

properties in the resulting polynmer is desired.

Reducti on of corrosion, plugging and/or fouling of
devol atilization equi pnent and associ ated conveyi ng

devices due to build up of catalyst neutralization

of ah&didHtidn pYdpettRs ﬁith& ReuRBEB ol hlRis! dIRAIGL 'I@guc"i‘i'ah Io® &rg(?sﬂ}n

A er StO ol yneric conp osition an
P‘“%P g?ﬁ“ﬂ}é’f ‘BW“%P ﬁg‘tlHFa’”QP|eqwrrFWeané@§seplg@d Sonveying devices due
to bﬁﬂﬂ?ﬁﬁﬁ]ﬁlﬁf&ﬁs néiraBRRE PdsidB avhifClt Ghd @ HL fidle! 1ﬁl!p§19mg antaomdant

%%? i s .an achi evenent greatly to be esire
progf) PR PHE CPRRASKHANAR PHEpfIes ehtomersy el of tie adverse
congelashic s canhtlomsd acidl GbutdidfmbicyAbbitds a0 aPbdhidEmER RS o be

species in 10 an ol efin polymer streamexiting &

des‘f) | yneri zation reactor and neutralizing catalyst

residues thereby additionally inparting antioxidative
S b in polynmer conprising adding a
and an al kaline earth netal salt
of h]ale prrssghioventon providhos plooess Cor deadtibatity @icaleédtdlyst species in
a yMerizat ion reactor
o O il b B BB W Bty o e
fhere&etaﬂ%leoreaélwamymxeg gpnidativé propérdiepiol a}amﬂﬁnsiobmmcamﬂnsmg

addlﬁgeﬂédtﬁﬂlét %l@ac@i@it@} Hrilan bifcalifs Eﬂﬂﬂ'ﬁetla{ sﬁtﬁ g?% Hlosﬁeyric- Or HhosPhomc

id n;ﬁ%#lent y recoverin the resu
act f°na TheRlY BERAFeTHERENE £ Relypreaistion rfsaﬁtmmapl@m mmtldreas least
sufﬁaelﬁtrtﬁ desfivite hotive @Mﬁlyﬂg spdei¥s ril@ﬁie%lyni& k’tgsghﬁcgld u{rsﬁ% o BMyst

residl ol efi.n lﬁ g c{%l on and recovery pment
‘d EetsP THYE Sesgereg ¥é‘1°9§‘?m'§ﬁ]é%’fe “%POAﬂnmth

polyarethes tamb@dﬁneﬁt; fhic Peksént POV HEH pxi)aﬁb%roléf%@%r%dlﬁﬂx%
process

zin at al resjidues, sa
cono@%ﬂzpélﬁ‘%%og‘algu f%g rPé"‘iHcE?’? W%@C?}’B{Yﬁ%}?%ﬁﬂ Wwhil§ a
deactivgting geivedatalys speawsrm an dledin polyoad isteneatifitg 4B Phesatibn
reactOf an osp iC zgm dn and ubse e y
a tgg rd Vnggtgﬁg gca&r spJefngél $ (hg%cess S A hdda T e Qﬁ%fl
polyraersH e A ﬁetalyﬁwéaqswe@e md mmaléaitnp @nﬂlpmcbal Sitofa pho@heds- or

h GRIdidehd 58 i JIENt S,
P osﬁv\ﬁﬁ;ﬂ ej_ n.the 52%? ?@get"f’ﬁg ngtﬂgenn%lﬁméé)w ﬁ{l:q’ge earth

inal, prbegiiment, the geay irntign PrgKideyRIRsass agsiortling @ any one
of theqna‘bbm&inbbﬂirﬁdntst Fhaei thé Qéhch@atin@%g&{t 8hd NkARleLaRA metal salt of
2 ohoSd oﬁ@ . pand t. ger eafter saj tco({é‘?bl nat i on i s mxed
phof BB N L BIE ol Bl Gt <A BHion 4b Y lSfin b gtream,
and thepraftay seidiccenttifmation ihmixae with tm)dsleﬁﬁ papﬂn& dﬁﬂexmn&eﬁlreﬁﬂﬁgt S
pasm tthm)Ithertﬁr% o?fmofrg'ﬁatup ré%%lgrﬁeng po{écrr ao g%f"fegy agthe

e present p os horlc-
den!i’é?f?dﬁ@act ivated cat al yst neut ralization agent and

angy eseloftaitprésast ;J%Xsp%GHh g Pthg%hﬁﬁl%clﬁ rslilpsrastb thpcpeaé/tlva[ed3 0
recovery, especi al prio recove
catalygirpyfralizatipy %&ef‘beﬁﬂd ai“?‘”ﬁé@t pedhy Gd@@ﬂﬁ?éﬁ@@ frvato polpgect s

recovél-glvdsﬁ&laﬂ@q:lﬂbﬁﬂ) @é‘dv@i}t B &8B1aRBzAMoh 3t REDGPERA 8D ttl?at: hro%ucts
hawn%\}ﬁ% d %ent i onal gCI d neut r al I zat1 on COITpOSI
Pee Cambsieimed cpmnsed Hythe Heq efepenentionnl acid
neutrammﬁﬁrcbhﬁgm?&s:vhﬁle sﬁ&ilbéﬁf‘ffufslyp lﬂ{pﬁfﬂﬁﬁ BREidakibn Bﬁ%e@i@?ﬂ) the
ere e men oul 1
P"’yme e, dﬁ? &Fi‘g’a‘ﬁl “g?v?féaﬁ‘@éaqtaw@ertt &u?@wgwgm 33d corrosion
are grmlydg;dw@m talkddyictital of abid, PpeCIRBBHCE GY Frloess Fc9aB B and

the separate addition of a neutralizing additives or antioxidants to the polymer may be

eliminated. Moreover, the resulting polymer compositions possess improved properties,



10

15

20

25

30

35

35 the separate addition of a neutralizing additives

or antioxidants to the polynmer nay be elim nated.
wOo@ovex74 t he resul ting pol ymer conpositions posass®?7/013839

i nproved properties, 3 WD 2007/149274

PCT/ US2007/ 013839 especially reduced additive

m gration or plate-out, reduced color body formation

both initially and after aging, inproved el ectrical
especﬁﬁl%%ﬂ&de@%dﬁﬁ@eeﬁiﬁit o\ﬁ og bﬁ'tee&.ttrfeﬁu&g '351%}?5‘(;? B8htion both

reduced reactivity tives, suc gment s,
initiafly ppq afﬁftrégmay@@r%é eleic'gﬁel mmsqlers. egpsciplly dgl@mwnstant and
redudBE SISt iy $th 6%t G, JABANY NGERefts BdlcRants, iPes@nd RRA MBI Eers.

illustration of a polynerlzatlon process according to

the present invention with catal yst deactivator

BmduissctmmnmmgmA WiNGg neutralizer addition.
Fi?ure 2.is |IIus§ratJon of a

Pt 13 AoPAE LB neop et QA I P8 o R assing tothe
presehinivedstition Withi catalysBdaabtititor daditivh Yedudiingdibr td RhtaRLér addition.
DE% rakkfer addltH n occurrln 10 sinul taneously :
S BERERPETIEReen Rl PP 9 BRSO B
presehjnn‘l?@doﬁv&aﬁlastapat @nattiparaatditon aidweuaaiiee BddEtidH ocdiing
Sumﬂ% EV patent application, or publication referenced
erein are hereby incorporated by reference in their
[ Qr the equi val ent US version thereof is
DET&EF%\uu.égﬁaﬁ Q@ .vq%ﬁggﬁg¥m%specially with respect

taF drfp&rpd)lsécﬂf Unite @ SQites piBhTRLdtIe HBE EIHIGHAES any PWent, patent
ener b knomAedgf in the _art. Unless

applichRt PP iR R TTeRs Derom aHt fIsH inFosRetEe Ot g gt in greie

entiretyot th&f&qy!lvalanttmvﬁﬁlbn thatdof ﬂ&bhﬁcor;ﬂ:lﬁﬁecpﬁi feBdtbrie PésPecially with
her ei

l earin
respefQ %ﬁg d?s@lom@r@%? n}gxtlaaélf:?%a iques, V\hm?teg? 3 aggﬁsqer?l%%\ﬁlgg%e in the
art. UNFSS ﬂ@teé %Clhg denttdny ipphgtinem tiof contet, ad cistangargin the art, all parts

andp&ggggso&gggsed%%@ﬁ procedure, whether or not the sane
di scl osed herein. In order to avoid any doubt, al

dﬁmmn&}mﬂlm th feEms “prevRsising”ehd deriativesdheyeoltihrottintemded to

excludeQREPrek&cd Gf arfyBMditidGA1 %gﬁp@t{é\ﬁt afdiok ?Rﬂ@dur@ QetteY & not the
ound,._unl ess sta to the contrary.

Same i %SS’(?ﬁ‘f"Ir %F§‘fm Ph%‘n? Tdp Ayoid apndqubtsal] gompesitigns glaigedergin
throughppeaf ﬂgﬁ gsrﬁe'rceinpnsﬁgﬁﬁhwﬁ&uﬁé am ddlﬂﬁloﬁél%&lt@é a@ﬂl‘{'ant or

Ln tatlon onpopent,,
compo%m dcu S gtgteg téar{/ a'gycgnVﬁs th%feg,n 8{’“%%16 ﬁfﬁeﬁtllauty (?f, if
appeax@zg,gelnq@m qxpl)udesm@ntﬂer seppecfiagy stdcaglingxkcitatioh atig@tler component,

step Ol%g’g éﬂgl 25 étlr%ot{lm%gg%}e r?ott ng)segtﬁal dﬁ; gpca%g)ulgtﬁe/ T‘Reta fe term . “consisting
of”, if yprde svschmeamdcqmmem gep, orrpecpc@dgremt mqeﬁbalsyt @d‘inmmﬂlsted
The tekR 8] GGk s te@StMRk lse FSfetdto tRYst&OADLRAL fngﬂlduyj}e?s well as in

present invention preferably provides a process
m”‘”ﬁ#@ﬁﬂ&?ng ol efin polymers, 30 which conprises the

S tfﬁa preSdnt REyHEN préfewlﬁioﬂh&f d prob®RE QFFodubing olefin polymers,
ne in resence of a cat al yst

Whlchg r.TEérl Za i on (ﬁ

ST e S Br ElRmet:One tRLTiohs FOR{EHA 2 palyrisHAtHR one in

the presérefiofia pﬂhlyﬁtmbmpnﬁlﬂg a adalitigh lﬁétaI d&&qﬁﬁﬁh &f fofth an olefin polymer,
rea the rIZ one a Comoosltlon

and adg%%lrslhs I%nggn 015Jl or dow gt]rea%gl‘r eé‘fza ?fb%oﬁﬁ 85RO 5o

comprising\ehalleliye chr&ahﬂﬂqﬂipsmnnhw mimsqura:\mgaslyt chﬁ:]d’seﬁ,lzhhﬂ kdeGvering

the resQl?llrl% gﬁfggﬁ@{/&%ti&% prQ{eﬁafb?)r b%bégogﬁllga%\é @folrcl, Ilnr%:iaerab?y StllllVBlr

addltlve composition consists essentially or wholly of the foregoing alkaline earth metal

phosphonate salt.
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al kaline earth nmetal phosphate- or phosphonate salts

for use herein are conpounds corresponding to the
formula: R3 R3 HKX R-L p(O- QM2 HX1 i (O- M2 R3

OR? 2 or R3 wherein, 5 R is a divalent oxygen or

hy Gutatde diydlien eagh owfal pipsphs-al bilosphdnktedalty foe Dee Birein are

rvlene St eferably nethylene; R2 is -4 alkyl,
com Or% Se?oéﬁb:’fpfﬁéltnﬁf/(f)&el-f&mq?%di vidually each occurrence, is

20 al kyl, preferably C4_20 secondary or tertiary
al kylN_npst preferabhy t-butyl; 10 oxygen or
sul f pref erably o¥ygen; and |Mis afi=aNkal i ne earth
et oﬁ,—fﬁﬁéf-eﬂ b?@ Ca+2. |Pmnf '. origoRls—ay e M*™
the phesphonatgrsal tdp A st preferryd 4l kal i he “earth
netrdl’ phosphonate salt is cal cium 3 o
bi s(((3, 5-bi s(1, 1- di net hyl et hyl ) - 4-Rydr oxypheny! ) met hy
| ) whetiny| phosphonat e) (| RGANOXTM 1425), conmmercially

avali | ' rporation. 15 [ ner s
FoR 1 Richl Of0esh 8P RO AN Rk e PSR C ik amene,
most gesifsraldy methylenes of one or nore ol efins, especially

horbRel, y RIS pRBddip by Pol ymers of one or nore C2-10
a-o] efins. Eﬁarrpl es 1 ncl ude hom)poelfyrrers of et hyl ene,

prBpindifdually eagly eepwrrence.ds Craptaiiyl P1eferably éhes secondary or tertiary
alkyl, héseplerabliet-sutgh et hyl ene with one or nmore C3_10
a-gl.efins or styrene; .interpolynmers of two or nore
-Ilsooxé'g%’lcgfsf‘ﬁ:gzpferﬁl?r%l?%%m%@dof et hyl ene, one or

MOVids £8a1R:0ine caPOmelabition, promradpi CoRal |y styrene or a
rs of one or re C3-10

20 diolefin, and interpol )
o Prgibad Seoenfioe &7 eale T Roes F” 4 R st
metal phosphematermelivg ¢diciamGA2(3,4-bid(Bl idimetBylethgt)4ehydroxyphenyl)methyl)-
' RS ' bl ock or ..rand opo S .
ethy]ﬂél g%??lg?%)ng s pl ;iQSS h%orﬁél?qer?“g}%ﬁ an lfs)?gile%“’%é%’ﬁn%{%‘l’?ﬁé"ﬁ"
c Halpfn pgjymers foroyse hywrisrinclodmarei polymepr faringdrby addigorent s of
lynfeH&ati3h
poly t13h ofiBdefor Bl BitEhS eQ&Qﬁ? %&Bﬁ%ﬁgﬁ ggﬂn?egf%%ﬁars 9Eone or

ﬁqrepar ed pol yner; and copo S con .
more tr-1p PTRIEES oF X3RS inglyds hesaenpbancre efgsriens: Bropyerth 1dstene or 4-

methybll @BfiSne; GIRPOISIRE oF efBlenk Withfond or Bledtyl,Y&b)efins or styrene;

mterpShYSLakl e pol yer conponent with occl usions or

interp RS R s O£ d I (BB mepthyHgfengyone or more Ca o-

oleﬁnhmmgmwustybérgmds b dimﬁﬂ;ranmmerpelyaa‘e;srbmab ¥Imbfe Cy 19 a-
lefind % 6 ef j | yner.s for. use herein are isotactic

f) efin poﬁ/ gt:%r% %lag%;.é? Jil?lg\%ﬁ eﬁ él‘%tl%t)l/lre og' S )I}GGXFW eah@”e ETS&%?‘, uitable

mterpqurﬁgra inclusig bipsk o randor|copelimpens wentginingRPm)ltipla nonhinghremnants in

each paEBRt Efhin; graft copolymers containing polymer segments of one or more

monomers pendant from a separately prepared polymer; and copolymer blends containing
mixtures of individual 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), and high density
polyethylene (HDPE). Highly preferred olefin polymers are LLDPE resins made by
copolymerizing ethylene with one or more Cs_;o a-olefins, especially 1-butene, 1-hexene or 1-

octene by use of a transition metal containing catalyst. Preferably, the polymers have a
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30 polyethylene (HDPE). Hi ghly preferred olefin

pol yners are LLDPE resins made by copol yneri zing
webthyliesa4swi t h one or nore C3.10 a-ol efins, espetiuakiog/ 013839

1- butene, 1-hexene or 1- octene by use of a transition

metal containing catalyst. Preferably, the polyners

have a 5 WD 2007/ 149274 PCT/ US2007/ 013839 density

fromO0.85 to 0.98 g/cc, nore preferably fromO0.87 to

dens@ f86m 0/85G0o 028 @/ca, MEk GhiferaV§IRGL0. 3R €051 LR, ane b Glight Midkage

t.o 200, 000 ly preferred olefin
Inde?éwf qg%%gg é%@g B?JE of a catal yst conprising

0 nlélgdily prafefred b]léﬁﬁ] §d>1§/in@ﬂ§ aPﬁ?ﬂinabard@by wsldf uestal@ﬁd:oi:hpnsmg one or
{abl e

ti t t
more GRGS G R A F ety 5Tl 1 Ty sl ar
metal Efremegroups 3EMpofFleasdio Talsle iof Bléngentso rnmmpﬂds of snirhtilel @ompounds
mclucle t t%ninﬁg;apges xga%?ﬂum%aﬁ esuxl;gngg |u|81doex%1hah %and tggh e roxxc}%s such

e ol OXI SUEh*as® ¢hy 8m
as chmmlm trikex ideyolofbdenvuntrivride)anddhe kied Albremixelf exy Wdlgles,
' l.ide
A IEL 1 oSSR 85 B DU
cocatalpdt 8 adtivator.dhera gy baewployedvar ey angenrewmow@dn@wch as

trialkfl ra%ﬁh&naélﬂﬂlW]lﬁ&%QMHQe %Hﬁgd Q&ac]rghﬁﬁlhlﬁja lfﬁ/agnesmm

Iumnum di al k um num chl oride,
Compler?jaqs LED e QHP%%?@W% lymingg ﬁﬁsyaéb@%de@rsup*owﬁﬁhylelumoxane
ol Sugrabie lchialysts {EtUHe %ﬁ)ﬂé’%lm heteshtal FCANd PRl e catalysts as
met hyl al unoxane. Sujtable catal sts i nclu th

well ay porgplexesgopiaming tansiion mefrl hering & st Ps&féel%akl%?ﬂml%cwag
contammgl ligasd 60s1giteN @6nd® aagaxm rsusngbla compasiide hﬁ[hdgﬁieﬁdllobéh‘éb mglf

| east one .del ocalized x-electron  containin
meta fpenh 2 e G T GRS, SOEE AL AU ODR A lgfiges or
donorpeinglekes; ﬁm&ynthlmd dnd uiéoﬁmlhah Iam‘lHSmwﬁ(ndﬂ ﬂiarshﬂllﬁe glrtisan.
t St S S cat a an
gg‘g%_@%%péﬁ% O%i% ogfmeré %%ll edI J‘l%h presen 1n¥fi;|1t10n aret eé:-areg by

oce n exes, syn
use ofgrr@talpst casfiragition hoxapmmalog@noamansmmh@t@ lof Glnws 3-6 of the

peno@é tabaaafEPﬁ,@E@ ra8 wmaaﬁﬁnfagséshﬂn p.gi/am ﬁcoﬁfaggfgmeaq in

present i nventlon are prepared by use o
°rgan<taé‘tnalrly@tcoe%#ﬁﬁsﬁpﬁqlﬁ?ﬁlld@@wlgq- dtaen Bbglips tvee ¢atalyigi t i on
Mgtha prddbss@radifes3ntin@intibi 8an Rl Sut TR RinBlion with an
Elgpent s,..and optio <':1I'1I1ﬁy§1 gagaﬁy uggt and/ or an al koxi J
several dlitferant Bolvmprization feghif & fegliques fnefydeibplky |y o
polymﬁﬂgbﬂ,rsuhﬁbhtlan pﬁlyﬂlsmiahbm&hirysmlﬁaéﬁﬂay&t gasliiasPp @& Sation,
.nvent

soluticl (}mtl % O(?]ne,wc% iﬁlg% Hres< Uf.‘e p&gme?zaltloal {{F%Fsgﬁ&%%we of such
techmg}:dsysrrécm examplenthe &dmnmm@sner@atwmmb&od gChintlgoesorinet dlifins

are pogrkﬂehzecpﬂl t?(%éeﬁ@é $foag’me§+1}§?§5%\'% SQRJ Nt'IF 51'1 E\%%agg Ig;blymenzatlon

rization ase po ynmeri za
tempergire) ebcnfﬁ theojoftaring peing 294 pr%fﬂ@bm aplavethe gwlfing point of the resulting

polymaokyxpmany £3k Ro 308K, Sr@BhEL/ fvcﬁn 960 HUOD °EAndsE 9&%9619 &om

or_ exanpl e, the solution pol ymerization meth
130 tOV%ﬁ $ ch. EH%P‘?}Ymﬁ%aEOIbPTé‘F%“FFsWP‘&F]éV dropnb i yPs- nmtuﬁtéatwe of the

high temp%mm ehigh pﬁﬁbut&t@lﬁnéﬂiﬁgﬁﬁﬁﬁéﬂﬂem u§9%:¥&51§s:tﬂ>tn Rdlal WAIOR
I%ﬁ Xn&lgkzatl on nget['l}?,]t ure . bove the saq err]I n pol nt

one Wit BF bt FAHE YL HE AR R OB - S insrieeo yherized by

feeding emfahstwmgmetpmow%;gaﬁma&aydt it 4 pap\m&&ah&l S’&Q@et@%ure of 130 to

era m { rom

300 g Selerdatih ormaeard B e 00 RS Myt ciimys e

used irf the mlﬂnndmor]s(l)arf«ﬂ:iaﬂydxérizuﬁdrr mthm@msﬁndhhie b3fand)ipgiitane, hexane,

cyc1th)‘?£§Qe1{ ?Ia e, dctane squtrarge? %#rrlaentepgécyme abd at neoarr]1d %%%ﬁeﬁlt%eﬁ%or}g

r'on et one wherel
or a mxture of ethylene with one or nore a-olefins is

pol yneri zed by
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feeding a transition nmetal polynerization catal yst at
a polynerization tenperature of 130 to 300 C under a
woabymmesizzat i on pressure of 10 to 300 MPa. | nePCT/US2007/013839

hydr ocarbon diluents to be wused in the solution or
slurry polynmerization techniques include butane,
pent ane, hexane, 35 cycl ohexane, heptane, octane,
i sooct ane, nonane, decane, dodecane and mi xtures

Hydr& %ﬁ o Ofher chgm\égngép Zé&?s%%z golﬁgiylg%g M&ﬁé%re t{s_ly Qélﬁ&fé@d

her chain transfer a ol'ymeri zatron

for cqnénﬂ@g moéﬁcélaaﬁ’élély@ﬂ theyplefin pelgmet.or control | ing

ﬁvinq%ra&esm @8 bre@énttlmm%netﬁﬁlﬂpﬁ%mzaﬂ&l std}8 nfdly BE ESSied

of the present invention nultiplé | ymeri zation st eps
out 1q-§§9ueggal@a Prsalel pogﬁz[ierpﬁtl%gl% f:qcmenmloylgg the pagpe or a different

type STRLMIVRY lﬂﬁ?ké%gnt%ﬁﬂt@eﬂlzl@%ﬁlpﬁﬁ%rpwn% UsELInSBHE. o411 8f the
di fferent catal yst. The present neytralizin

polymesiEains SteprouETpesiie R ol fpot fqovesrd pid aber exdiing the

final m&rmaﬁfan&@mefeup&re@ SomBIANE B mer PeSdut BdtteY mli RcPpRESINRISP
I recovered. until after. exitin final

| t
5,869,335 ST P A AT B LR GHS SR8 PR A g
contrcﬂteﬂeaﬂi’ipcbsﬁtldneﬁlﬁ\ﬁaﬂﬁﬂllar H@Fﬁht &sﬁﬁﬁu&ﬁ%ﬂéﬁmr& kas oge

t f
nomoB T L BRES A R POl 1t JRer A BT ARMO RGBT i geye
in sepamteg’ﬂactats sémmieldad irosesies whie pedalields ndedast one 10

mgﬁﬂgﬁg% LYQ&%M{@ ﬂoée%g eagrl %@tag& Xﬁ?ﬁon@f@ ar?otthelr g%ﬂi ap

heter og I Zat ron
polynjegizgd ip |ﬁ§0]elbﬂ1hB@F@ﬁ§ undpr§ehut1@sp@ymﬁn¥a§an awdeqlonrs &n ﬁé@dt one

reacto@\%&ﬁ&ﬂin?g hte&r@geﬂécﬁfs of ﬁ&QoQ@ﬁ&ﬁ@ eatal &tJB}ﬂpSBﬁonﬂ 1A% sequentlally
tiona another olefin are lesrlze in

this P%%F’E:‘t %08&%109 ioRessed ipRdbleat opg Pﬁhswemwérap%g 2 beﬁerogeneous
Zlegl&%ldlyﬁtl afflehdardiophie Aty MbiBer AIFRACIOMin Gt éﬁlﬂidﬁg:o@menzatlon

het er neo or .ho ene catal yst ¢ 0Si t
condiligt G oV R A TG A DG B G TE B Ted B ety ek g on
and t}ﬂtpolyﬁﬁﬁéorﬁmﬁlmh Ine:rovézeac The hdm:gbﬁsdus ogalgsth emgmggfme O¢isrably

meta“ZI e%%l £h QalllXce ’ecgltnh %s asa ore e:){loncgal | y anot her
f nun er S u imTenzatlon condi tions

t o%cbondmgam ttwdmaentonmntlpm,l tlyfnmtquﬁ Kidacswdmxmmompgsmmv@hd at

the onft LM LB RALNIER oﬁévwmguea@pﬂomﬁ i GRAROSEhd On

recov honogeneous cat al yst's enpl oye
reactiqfogixtup fpergingtfean Bedrlymsrizainatreapiqr ot Fonsatier eonpieiimnds

polyn@ﬁza@%f? E&IRRS APHEEN p&Qm@F SRS R nteRE (R BRI zation catalyst
nvention, the catalyst tiyation conposition is
a part aﬁﬂg‘ﬂh gy sl be @ﬁﬁ'eoaf“dt%gmﬁgw )?ﬁé‘f‘?“zlﬁidf%ﬁrbfﬁ (iuegf or solvent,

when sleWaslilied 6t §d1admt ts%qm@eﬁﬂsﬁltab&t deaBtBa6R agehfsor cht@Bai kN

f th t t
sl S TR B8 S b il
previoghlg Hisplogdliy ﬂwra,rt R aiosteprddrmdwmmstéqll agtret jselatemer i zat i on
¢ % QIIdXIStE ’rend’ér g 'ﬁ%néq{l%;y\%letghca AYst 8t ft% Jlecgﬁlpg's%cl; bdtﬂ%lqn%

opt 1 onal an 1nert rocarbon diluent®or s
after thwmiyxwéihs beedifpurag; the ph@@hmpr Phosphyliogad salids iized|vdth the

reacu&.%ﬁ&wré@;nh&sheegﬁy St s@o@&ﬁ!ema ad&hbﬁ of &g %ni oTtl 0l 449 Sime

wat er, water releasing agents, CO 2, alco S or
prior tp epigringip deysilasilizgrarothep Fesgyesy) §<H‘VP1§F1§C s Peryiqualytppatigned, in

a prefe‘fre@%ﬁiboﬁﬁﬁﬁ@ﬁlé BatalgRiRhNhtidtl dgenB@Me hrosefPbiREphokiB- or
order to render the transition netal Catalyst or its

phOSPWt@FWe&F%a@‘?WT t‘hqqdétfontqféhep"ﬁﬂlm’ sofign or
dlsperQSEfb thOpsRler infé@mﬁhﬂ’ﬁ@ Wpo@ym&fzam@éwﬁ | Suitdle gorﬁ@tlhg

is m xed wth t 11reactl on g:lxture i mul t aneous
times e spiecied @@B%"é‘hﬁfé‘ﬁfta‘?t@ Y orpletsiratstyst ﬂ%‘CRY*}“Pn a@%m“"a’é‘f%‘m
of acidpeéied, braferably from 1 second to 10 minutes. Mixing may be practiced at a
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prior to entering the devolatilizer or other recovery

equi pnent. As previously nentioned, in a preferred
weonhardi4goamt t he catal yst deactivation agent an@8Crhs2007/013839

present phosphoric- or phosphonic acid salt are

preferably conbined prior to addition of the resulting

solution or dispersion to the polyner streamexiting

the pol ynerization reactor. Suitable contacting 35

locatioh MBSchah®y SeadiB6l Rort.Qut, 0k QRb8e SERS bR ipalyhiériSAoR 6he&
é égpégfbdea tivation and neutralization . of aci d
typical P b RN YA FBRY- SRl AEvEh ooy RE#EEon Zone and
the pdliybAightioR YinRBinp 6@RE4, b€uBds alpoBmer V@a&@&7 IAk48 taé4nethod for mixing,
PCT/USZOO?/OlB%QB | ocati on whic be either
the poJgpgy Rrocest stregm anfl tha Preseat nsirp f/a?tl ey PRty
mixed BY)€ombih P itieativo tréis TR iy sRedie dAﬁbﬂﬂgﬁé@J h‘r@l othdr ndil¥od may

bet nErlz n zone.an e
be avillings fooRa B Crel PR BT ARt AR PR G d P4t can be
rapidlyepataeted kvith Alse ﬁr@sehh&nﬂibhhexd Tt das Bﬂenlfmgld adidneagp@lsyitoetaploy
force® h o}?u? Srsnez%sr eu%ﬁn asa Qrg rg gtggemxe?seol{'t ih ?i Lz ere/ a Si 83( . d?ht i
streani ey be & s "? i xed By conbi Nf A the Spipgent mixing

of thesnrvdmnmqam apd @d@tlm st@amareﬁdldtemhmmlvewbwned pyionbipetymer
recovBpt hod may be available, so long as the catalyst

conponents or their deconposition products can be

r ayspanejion efihapelzmenfiom upisectpd mopprerchEDEIne] soivent or dilugnt is

typlc:ﬁ’@%l@né Y oEvARY A BAFIMEre R AR Ye thE BrSRI SHtid Rkture, or both,
such asS one or nore static m xers or In-llne

to ﬂaﬁh %f%ﬁhg manpmer gnd;diluenis Therg cambe gfe QUiwo gF BERFOf sedhysepgration
steps Wq@ﬁdé t in\Be ﬁxﬁﬁ&@ﬂh@ﬁeﬁttﬁlﬁﬁedlcﬁﬂa@)’sﬁ%ﬁlhﬂe Ahtan @Kk Redear

r 1Q reco ratjion of t ol ynmer from
Ph°spi}ﬂ?§é’e¥ge A salv ‘FedsrB‘l‘C\‘i‘@ﬂf’“’gPCtg rprijeiRovifhin the
molteh pplyaat ktyEadﬂW&réhy tlel mt:uea gldnhmeisemll&h%ki ro&heﬁ Eases are

| ngp t ressure of to
comoflf BRI Ot AR BIoBE B8 e sl Rt lucphipgeber
gasses mey by sepmaed,ocfpt@mily mefied,ani oevyclst @ps the pravegplagnineif degired.

Szgmﬁégﬁtlﬁ eﬁ&ﬁﬁﬁ‘xemtol? ?gﬂﬁﬁ Jdadﬁl{a%g re%ﬂltugl %Bre%&gd lgeldl?raﬁ rweI !

resen ori c- acl sal t
specifigplly F?éfb'rac’ééﬁb? feide rqsa@t: FWHDIISGH’EREQI&MUY weduger apgarfhing tq the

I“eﬁmqgh@ﬁmnpolyner stream whereas the unreacted nDnoners
rempved t herefrom

JhF H ﬁnd ot her gases QE
PRORR{EXIS; 6 RReseRenic gqidsalts é‘&t&%ﬁ“’ﬁﬂﬁﬂﬁé’f‘@"‘&ﬁ? stream by
combldinblﬂ?aa“ﬁarmreﬁiha{;h féat f@a&&as arsamthxble oB&iRREsAdrEid an @i divehd with
ur i 0 the cess a

the pop er r_s e b orj ﬁfﬁ/(ﬁ%i z?etro;} Y sing b OTiG 0T Hg F%rﬁtez%c(hd salts
according @l thspresans prdfeered embodimentss that anepartlpbi o8y sol@fle in water, the

comp(ﬁlgﬁg:h\gf)é:@c{deg 6{{ c.[%'ir; ggﬁ QI Jﬁ%lllé ﬁtet& dtk{]lea% ﬁ %gtjele 1§1ttl!; ?glanner,

ubst ant | uced accor
the aqpepya ferpenentists as H@sﬂ@%ﬂ kill apd tlpﬂni@pﬂmnp@r@hp@hsmp pcidsalt

simult@hdoBS1Y nBhX@ideslinl, DeilifdSyRRb MRS itk %&Xus cﬁ%ﬁ@uﬁ{s%g s&lﬁffoms

sane either in neat formor as a sol ution )
comprife dxagt & 6n6Q peregnt Phrsphorigr PLRIOSPRANiGycid 38k by Wejghbr

Strhe ﬁmcb@f&m ﬁ@sw 1h*$elnhb1¥§fa @9 m&hér nﬁbt%eﬁmmcb €0 the
honate acid salts 2 ord IQ@ to the resent

0
accomginying et 1 5if AITFSIs PRSied 4t HBEAEY i ppiyRezation process
1ncludﬁig| altBhctord d&hltVlIBI Iﬂhngtab@claﬁ‘ddl’m@imr §1&}ﬁbl§bﬁ saldeR dupply 2, catalyst

nat err ent, water. |n
suppiyCH 00 fidalefh Stoblt 4 16 BRSeSb o el ol in Bt ey, Gomaprss the
reactocatial lyﬂyméﬂ cbhtaiafig redeeiop hﬁ)ﬂpimlts theaéacﬂh Qﬁi[t) bohis @ombindd with

talve | tanequ L eut ral
cata y% egctlv Tiom sg%)? Ic' %ef(‘) ea caneou ﬁtslglél? tS oﬂrgfeéabl% O?mu?nsnhgsone
or more statlc mixers. After exiting the mixer unit, neutralizer/antioxidant from supply 21 is
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conprise fromO0.1 to 60 percent phosphoric- or
phosphoni ¢ acid salt by weight. 30 The process of the
wonrewsaa27envent i on may be further illustrated BgT/US2007/013839

reference to the acconpanying figures. In Fig. 1

there is depicted in schematic forma pol ynerization

process including a reactor unit 10, having

associ at ed nonomer supply 1, solvent supply 2,
combifddali¥iSthe reabiRdH ﬂ’nx%.u'e @Mth@ L&A %Xﬁﬁm&lﬂr@ Bdph1idd o &evbﬁtlhzer unit,

understood that nmultiple react rise
30. Yelafile gpmpenepts Oﬁé}eyﬁ%tl% mtater@rrm@eppr@&étbwélw 4ﬁvszlat1h@er unit,

whicE¥ay SohPlseloRa 6f Rlordiides, @fhdrel:&/ef"éarsﬁh @&gze L4 48 tRPreactor unit 10 by
catalﬁst deacti vator from sup 1, ore enterlng
condyf 3 or RefovereoBolyprerTatumh F‘V“‘t‘éwg ﬂP%qﬂﬁg%wél neyfraligsd gatalyst
residisd ziﬂtdl aﬁltlﬁihiiaﬁl;’t . r{erﬁfﬁ/&{j at ﬂ'iél c%iécﬁﬁkg& s, rDtKé‘é}ge_ld&'iﬂk/&s', S% as one or more
neutralizer/anti ant fro i's
st BT BEIP AT PO AS8 B P E e PR H 1 he
I emCHi g.CmthEPeXi &Hpﬁ:tamjszinh@r ﬂoeﬁﬂérizjaﬁ'@i P ind i HRhdt & Anit
izer mponen

to d l. atj f th
10, i og PR i S Ly sy % ST HRBOOTELY P gpeariat

supply g ﬁ’plyme'r cimtaiping CORPON REXHON @xit thertdastor smageis:s cahbined with

. the an?rﬁ %qu%e&ﬁpﬁ/ e%%g n}l %n%ggtal[ggtac%a& vator i’r%)m suP?b]lg 11 and

con SCOV
neutr%i@admtwatde@t feomal suppin l‘hbqafz@obnmhlaltl}@mxsr wres20d weftexegiting the

mixerdRit 9% r&@ing aﬁmfﬁﬁg\{ses%pﬁﬁedttg ?e%lﬁﬁﬁg{% &, 36 %olrgxﬂ%omponents

additives, such as one or | zer's
of theafﬁ%ﬁ"‘f’? Bfﬁ’&!“ea?ﬁ‘t ?e@iﬁa&&r‘i’ﬁhe ‘iﬂylaall%% upis Te¢pyPige @nd penyeyed to the

reactc? lﬁﬁﬁ h¥, Bloondllt $1. Recdvdrbe }'S(ﬁ?n'ne?r }%@&;@ %ﬁlgaé?gg 'dEanltﬁz(ted a(t)nd
udi unit

ner I zat| on process [ nc
neutr;ﬁgeti/ ??éa ¥t §Q§&1u§1agqj W&iﬁ@t{ isg eg at_l_the disrhagsn 334 Bﬁhey a@mves

‘such Batabllizsis o8 bfpdrymate addiflod aadckidants, mSyHEd Ve &aré%ﬁ'ﬁ;(ﬂ?r

suppt$ PRt @i Ning reaction mixture exits the reactor unit and
PP $™conbined with 10 the conbined stream 13, resul ting
f ridmreduiteri@lafamtpelynsdr nthyde icbmabdwrded withmcenyeptignal ddditivds such

as stalﬂﬁégré fﬂv a@sﬁé@pg gma%rag ,gr %m@yam% )ﬁ%?ts 19§£<ﬁmg, e,

ent eri e m xer
inorgagiti qr, OIWRS filtesy fire-regprdanicorppeuads, antidpp Iag@ds tooaddmonal

polymgl%\éﬁl:laﬁd thib¥edd oriiokinatd® polyRleAl éép&lﬂmgéﬁs%omég %ﬁ@nally in

ction m xture are separated by the devol at |

°°mblaﬁr<1n W?‘éw@rféaalaﬁgaméam%aolf(exwz%ﬂe%a@mFr Q¥grpatipsuch
addltuh'ml sdtitikes bredibsirdBBELG8E RObrRQr YiiBRE s%élﬁblﬁtcoﬁ@ﬁﬁlﬁlu@ ;chesses
e%ﬁ Jvat d and 15 n 5 .alized cat al re ue and
howex AR aF e el ALV DTGt ARl ofdpe rosent
catalyadldultahzelsqn angd aotioxadans bgelni inhy be anplbyﬂheltlﬁfut d&fagting from the
scope gf’*@l% ﬁ)i'eg%ﬁ m\gﬁttl&nmﬁ nt Si){nte ?1? orS mter erence w 51bc§1 agdltlves or

e resu
agentse@ﬁqsmmé e@owlmmtodmmt ismertiond dilghlyz psfmhm thapresent

phospidnall shit 76hS onll ¥ dBS@LP SIS d 1Sk 'péfyﬁ{ei‘ CB@cg&Q:tl?I added to the
antlblocklngla gents, lubricants, "pignents, 26

polympr iegm,riting Fhegrogamar zaton eaqter thorqugh isprpogien of the antioxidant

is ach1Smpﬂltﬂ&é‘arl1s%ﬂﬁdmt(¥'dsﬁbl§§h€ﬂk§mlﬂﬁer pridbdsi mBRby ré&%ﬁf??&l?mer
as rubbers or fluorinated polymers, especia

degfadﬁl%?wggg%oaﬁwgage%ﬂ aghisY'Pg frqﬁougeolmqgamo&ﬁ lmomr@twn of
the antidXidaht MhetesEltfNpolsMEn FasaetindChy heyial ik k@R € 1n9&lpblxﬁﬁzr

addi ti qnal add|t ves are desjira
antiox Ao it KoREaR TrGrie: UGBS CFRBLRE oy ety
avoidedowever , addltlon of one or nore such additives
Sl Itaneou t he present,
o 1FE poRReR blatnet bl @R o heBrettn: HIENBIRE BB for magy types
of appkicmpbw aehwdintgtbose tmae payuire egedlenmptiba prapeaies and high etretch
present invention. Reduced interaction or interference

with such additives or
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agents is achi eved according to the present invention.

Hi ghly preferably, the present phosphonate salt is
woOheo7amd74 ant i oxi dant added to the pol yner. Beeauams2000/013839

is added to the polynmer streamexiting the

pol yneri zation reactor, thorough incorporation of the

antioxidant 30 is achieved, at the earliest point

possi bl e in the pol yner process, thereby reducing

ratiof) GLyH B ibe G MrREod PpUBatidYs, i) BctioBGRNEinY, 11 bR HR51diAE) dotomolding,
dbjCh' evin thorf)uaﬂh, grglnﬁge,neous, i ncorporatjion of  the
and BIRYR 85§50 PR 1t4RenT- L GAHIRY thePslmaets Presses iprRyed diglectic
prop@tibsy ﬁﬁkltng Iﬁ;eﬁ’f silletﬁblb Q’oﬂ;j\ﬂiﬁé)iﬂgQ{a_Bl%@nsuﬁdg&h QX jadRdting applicBtions.
congco an 0 r. degra i on and ener.
conCEiPT s SRUbERS BEYIC SdfBents s Priddede shblcgment for the
appexdetiziatedd according to the present invention are
suitabl e for ny, types of applications, .includin
Chbse t Rerorean i Petclihe B e PBb R sl 1 e gymer
streafnieghiing tapetycterifativd r2Qfot ahd SaifrhliFlag CAIDROG-é4i0de3 83imparting
. I as_fjber .spinning. application | nj.ection
antiof B ¥rodSifed o iy b oVl s Rl a2 i el ton 8 an
alkalife eerttapetil soitiof @ pBosphoriaddplidspimnid ddd podnyotefispdRfaaasam
itird . di ' 7 is ' .t hem, sui.t abl
et g SR R PR B Bl A R hcve
catalytig speciaftin SiePolyThrs sresind and neytralivg welelysousidpeciesiectively, and

subseq{iéi@@iré@ﬂ&r&gﬁﬁ@reﬁﬁl@ﬂ%ﬂ&?m@ﬁpr@&l@p.| ement for the 5
appended cl al 1. process for deactivating an

acti ve Caree n%% 19ueing corosionnPlyEEng A foglipgrefolefin pradustion
and reXvéry BEuifmAN Whik idedotivhi@ly dof A dadlysd BpbcitB i 5dblefh PSlymer

cat.al yst resi.dues and i npartin ant.i oxi dati ve
strearf S g ¥ PPl aeR SRSt AP A GHY aT S oB e AEposss
compysihg hdditg tdelmxcslefapolymandresn a calalsat daaetiedsrtdnd B bighlikahith

ric- .or .phosphoni,c .acid o an olefin .
metal o O DR SR R A B hain S B i reine
polymesptedpet. a quantity at |east sufficient to deactivate

aci 1 ve A%%C@ésych&dﬁlE%&é ne'of E@Aﬁocﬁﬂlle%?s re ?/E Vtz}ge%%h %@d

neutralize catalyst “resi'dues, respect
deactivafipgsgers apd glkplinespeh imetpl s eofracahgsrtionig- erathpspionio poidaot .

combified Pri¢HtO GRS Bor QIthd S1EHE bAYmME @D S thBHeAM 018 cQbbination is
d.recovery equi pnent

. oul j.n f olefin production and. €
. m‘xe‘{/bfﬁltj'? e g’? BtPPlYHPF gt Prafesa iy by pysinedhpixgdre tiough one or more

static olixdhg elepaity peor td tecotérg afhe polynitgpdp&! ymeri zat i on
react or ralizing catal yst..residues, said .
B cooch PREAN A Rab LA EbEeaReaibilt 11 isrg bk srosphorc-

process’ ri'sing rng
or phosphrasirracl selicatrgsppndidadhe fomtnda: and an al kal i ne earth

meal salt of a phosphoric- or phosphbnic acid and

quently recovering the resultRRg pol ynmer
[ 3. 1A procesls a?cordi g to any=ane of
ht-R-1P@)—20 [WAET ei n t He 20 kiR M2
line gatth al salt |of a pRosy oric-lgyrm%h

‘phex ic acrd are “conbihed prior,£o additi & to The
ol efin polyner stream and ther eaf¥er said conbination
| svheffinged with the olefin polynmer stream preferably

b l[?as ing the mxture through one or nore static
rr?f&i Srf’gdsllé%l%q’reﬁi’%enﬁr hygroeasbylenedyupy psferally Cporlayene or arylene,

most pp¢fOUE tmetifhlen®; Process according to any one of
e pmepnts 1-3 erei n the phosphori c-
5{9% 14 quﬁ pref'erag\f?r ethyl; P P
R3, individually each occurrence, is Cyz0 alkyl, preferably Caz0 secondary or tertiary

alkyl, most preferably t-butyl;
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25 or phosphonic acid salt corresponds to the fornul a:

RBRB HX1 (* M2 HKR 1 (00 Mz R3ORz 2 or R3
woheriadse74R is a dival ent oxygen or hydrocar bpCemns2007/013839

group; preferably Cl-4 al kyl ene or arylene, nost

preferably nethylene; 30 Rz is Cl1.4 al kyl, preferably

ethyl; R3, individually each occurrence, is Cl-20

al kyl, preferably C4.20 secondary or tertiary alkyl,

MORtis Byl B@MIﬁlr,tgp'rab‘lta}ﬂly;ox}&n\,AQldzoow 149274

PCT/ USZ007/ 013839 X i § oxygen or sulfur, preferably

oxYhie an alkglima\gartd mgkal sptiony, pigierghly € et al cati on,

pr &f er althy pfeRdR-acordif P 4y QUne l%?c_arﬁﬁ&%x@ﬁt@ g 4ttheRY cABEm
cal cl. um

. of enbodiments 1-4 wherein .
bis(((3;513(¢ 4 - GmgthyiethyD-Hhysprpheyhmeshyd-sipdphoshonalsy is petdp the
polyrhdrs@tdiy| phosphonate) is added to the 5 polyner

stream 6. The process according to any one of
entiodi NERE Broteds avdvedifg 1d dnk @nobeéthbodirp@ity 198 iwHefeimthe olefin

honoppl yer of et hyl ene or propyl ene . or a _cC | ymer of
poly 2 R RonteREher oS e e Traper BEy Y » 206 B Pt Py o or
more (5.6 ceblefint prepesed byowse wEé rhnsithot raetall dogtadabgdaydyst composition.
conposition. 7. The process according to any one of
enbodi mEhe progess aggordieg 9 any ene of erhlyostiment:01-6 ot thie oatalyst
compS IR dorfistisDAADGRN, 2 RarlsfiiBN Hekdl %G%;p@b-sqff.tﬁﬁ#@ﬁi&a%leOJf
le of H t and optionally

the Periodic Table, ement s, p
Elemepts, gad ppfianalhimaenesivmani(ox paalkosides aad ap preanesdymimimsaratalyst,

cocat alnist. 8. Theggrocess according to any one of
erfbodi mepg RSy a¢HRutRg 1 A8 By eicRedinagsts k-1 Yerein an aqueous
solutiGmEdnidifing robt @ MNid6AlpdréenbPhdapticin br FHOSSHIARI dcfit sallis employed as
acid salt is enployed as the catal yst

hosphoni
the cagaé’g’iﬁ?a\?gi[%?r DRl i zer. 15 9. The process

acgordi f dj ts. 1- erein the

S50 096§ 8ol YRRl MO o
streang gptalystaspefivatoyland aikelingiegssil mgtal prdbare nuxedtygasiingrhepugh one or

more S EmBERY dIEmPtXpid 18}8IRDY St MRE bOyndep recovery of the
pol ynmer. 10. The process accordi ng to any one of

enbodi IME fFodesOadtbrlingi tB ah16ned st YiBBHimenfs I-ERAYRAHe Plymer
is rec devglbatéf' i Z ti gn. 20 if. A polyneric conposition

BRSNS UG 14N r ocess of any one of embodi ments

1-,10. T invention is further illustrated by the .

R AL -
1-10. |imting of the present invention. Unless stated to

the contrary or conventional in
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.

EXAMPLES

An ethylene /1-octene poiymer is prepared in two continuous stirred tank reactors
(CSTR’s) of 5 liters volume each operated in series. The reactors are equipped with a shell
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 soli/ent, 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
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the art, all parts and percents are based on wei ght.

25' EXAMPLES An ethylene /1-octene polyner is
wonepauext4i n two continuous stirred tank react 8C$/US2007/013839

(CSTR s) of 5 liters volune each operated in series.

The reactors are equi pped with a shell to keep the

reactor volune at adiabatic conditions. The feed to

the first reactor conprises a 30 m xture of Ce_ 10

of abg\ﬁ‘fl‘)l dﬁ@ﬁ/lﬁo Ffth@g cgltglfygtq%)&%kgrgﬁ Ess@ﬁt&% I}/E&E&rm fththla ﬁrocedUﬁe of

e at arate o t ure
US-454v7 #@ﬁ andedniains Me/CHAY Ti in % nEleggtios }%35;6%5 Jagathgrgvith the

procartgﬂlsrt‘ ttﬁbtﬂ?l@lunﬁzﬁurg’ c&aMFy@t isked Qsah%%uhtsof@%gle@ A3 per mole of Ti.

arate streaminto the first reactor.

Durm@d subsprEnt nobmarizationsaf thegihylenelactens Hrixtars, appaommately 80

percefd &%@éthﬂéﬁé 18 cHvRRad A dBé raLidPlehipeReir@int HaRANS | e @f TIR
supported TiCl4 in the sane n-al kane m xture is

Mydl 2
reactipp fiEiPESLOREIsing Hésqlverdsﬁo Yo eptsFs igto the eqprd rpactyryvhere
approzﬁﬁhzélgzziagz&eﬂmlu&;’a@%/yms mnvafed@hwsn{g M4 r@cm hr.

tempargRar o AUB PP BSOS, AT g FEOUhR Reprrper bout I fofmed
havinfyl ntd1{ iAlidxTdf SLUI(AISTM-IIDDlBSFE&t)%ﬂﬁrelﬁ/(ﬁﬁﬂ&/oi E atagetdrri6 kg) and

R L S R e e

Dudftergh¢ predsdt bs@auantaipog ydﬂvmez @tmomem foltdre and catalyst leaves
e S HLEAS] 5SALIR TSI USELY A BHSEE 10
solutipm ity Cas e@llqaae saengis aded atracpresspesrrfh Odvige enct@)mpre@nng of

150 °@l @ﬁ@éﬁéﬁﬂxgmkﬁﬁmﬁ% pss@&ﬁﬁéodgﬁtaqtahe %m:?é’r(f&”l‘b o6&k M10WREHS
[ oxXi ma ercent addi ti onal ene i s

addltl%ﬂf/@lﬂsxé‘t?mq amc} %Hé?%@uwﬁés(ﬁ(éém(bﬁ dﬂfl@hqdé‘ihak)ﬂr}éfdf%mmﬂ)
meth}@eﬂiylpﬂloﬂﬂﬁﬁa&bl)' (&g&fox&‘ 54Mmm¢or§oﬁu&9 (Ilmmd fffficient

f | t
bis(, ¢ A PP ey I BOBHIITED Seaeash BB Laf SIp8om St 1g)
Corpoaatibn] B168, dEngde lQOOprnﬂngﬂeqdegnbmﬂﬁzea!ml}mmt ai ni ng about
LR SENL ROIMIRI £E. 0o 90h 80G. 3 SIS b0 REAHEE L o bwo

stre m con nononer, SO
stage é@paitlylzattdnmoess ’lihh eﬁrSe@gﬂ dpqraamtdrS MP8 apph 290 t6aafted whirh the
polymgp Ltyegﬁ{ is lreﬁx@gtk:@gw 25%f° VX?E EESSEJ‘mH‘? flgs‘ﬂrvglsgf w rg: peQanuBQé%olvent

solution in ne sol vent is ad
is remm@swréva@fmm ﬂ%tqﬂdn the parepetedethylencyent svsongjheTh e

devol&ilSi 1 det@intihed &wb §te§’®5§ﬁg oﬁé}ﬁtﬂ{g@%n@itlﬁﬁéﬂré GtedThete e Qsulting

10 seconds fol | owed addi t1on of osphonjc aci d
molteg B?]yrn(e rsifeam fhgn passes throug]fn a melt forming d?e an% cuttgr, and is cooled in a

water bath (6 g&e Selbr lsamgs,’lhadmgeatrhyhm Baylkvgnt 4o:hw o B 2[Harseyd. )Fhe

)e sphonat 5fromC|ba
e R A R
bils (e, RpPaBtiee ewenmamtetdﬁyhmzttqatapaeaqaat) ny:ht)unsa@anmtem water in

the fon(n!x Bﬁgg gg'rgéﬁt %Qs%enﬁéxﬁﬂ &S 1 aSOlV { 199:{,90%%01;% ﬂa@gng Eh%

gl ve ppmin t Ize
mixturerthepysh an inrlingreiatis mikern ’Ih@etm&rqdcph@s@ a@rwd@t% nigPadenyd

3 5~bx§%@\1Qi1§aHhMeﬁﬁlﬁ-4 By RotyPRerdPedh Ak (@%Xﬁuxa{“' 1076 &ohPBiba

process. first stage ‘operates at 1.5 MPa and 200 C

Comoaﬁtloe} avm7@l*ﬁnfiﬁé‘h%ém?ﬁlw]ﬁnﬂ’s ¥Sahilirisbutdife hydrgxyhydmspnanate)
(Irgandth 20%R¢h Cidh CobotdtRENIMOSERIna MBS ?10()655? N hfaGdaed A et
IS renpved under vacuum HCI content in the unreacted
same {pgry | ene vent exiting the devolatilizer is determ ned

0 rIrhe pSlvareprodtict MudpRuadddng &ddichit®Ne] Alefufdntats 8 the vapor

[t
phase above tl? élle dunr?g extrusion. Extrusion experiments are conducted on a laboratory

scale APV Baker MP19TC co-rotating twin screw extruder with 19 mm screw diameter and
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nol ten pol yner streamthen passes through a nelt

formng die and cutter, and is cooled in a 25 water
woandr/um7gi ve solid pellets, having a residual peoiUsecnt/ 013839

content of 0.2 percent. The polynerization is

di sconti nued after producing about 25 kg of pol yner.

I'n the conparative experiment, calciumstearate (CaSt)

containing 3 percent water in the formof a 9 percent

baneﬁé@&e&%%‘ Tlﬁ: é&mﬁle ARG 260k V88Y id ﬁdd@t%%@dc%éhor

passi ng xture through an in-line static
mcrermnkseqf IOTGdhh diedemperaiyrcin f0 ?ﬁm@nﬁl@ tempsratyyeste hefwesn 248 °C
G d at 300 b 57 and 74 t, and
and 2% SC lehs? (efmdeé lsnepteﬂ 3}6 e%thy ipnzi t%r%? o?%%“e nyalm) et ﬁgﬁggt %n on
outpu(bqt‘g@n@ﬁ ap| 310k het. ' Semptds 9ee cotipptpdbrsucay viing Prree) tubgsgvith 2
sensxtﬁr it géﬁﬁg trlgéf*)ﬁﬂ Bite? 'o?ga%xp'l_’e SHrarhe. Pdntltefraken durin extrusmn are

dr oxXyhy nnamat e) | rganoxTM 1010 from
COHeC@élomfr?&tﬂ“BW)es pha Aoy oate afFomlingig, vith e Ippes “é?eénlétj’eeﬁed
0.7 cn@dboldfhe d‘f@ép;éning@-HJ f ehd@%h%ﬁtsﬂff@%ﬁﬂeﬂeméﬁt g&ﬁ aftugd

are subj ected nmeasurenents jn the va

dotorrpHEy b e@@rﬂtgﬁema?seafalﬂowf@te@i B4 BBt SmBer b 10 pom or o

maxuﬁ?ﬁ@@'iﬂp'[@tﬂb§ of$ eikieds edacitbdO Thardcatied ahinesyare SeralatizdiHvr

1l r??h‘ r MP19TC co-rotating twn screw extruder with 19

iter of FAe835di anet er and 12 WD 2007/ 149274
PARIGAAGYTifdr3B B cefhaesdl . 5lcertg ity 26F o @iaBietef hewntaining about
enper.at ur e

25 . PG P e 8255 e Al i W o

coupops(# cret 1 cmenbemaNalhce.sInerléarbembee 5948 peetregigd by filingthe

surfacgllgnt%qr{ %ﬁ{ héﬁn@ﬁ?%%ﬁtgesaﬁheg Q@thrzﬁgﬂon& ﬁfr gﬁ'&h&@ﬁ’iﬁﬁﬁs,@%d

er cent, and an bet ween 2. .
drying) grefinserteshyqstieallydnte tbq:mplé@t iy a%qhuremp@gl@n a Wﬁ%epce
coupohd € §ut§ﬁéc§é@l 18 1l s%ﬁx@splr&de&hre Y¥nd ARER o ehnptPrePdpclds] tadler 04

npl e” vol une. es taken durlng extrusion
hours Bg1opigonbeFe TBPVIOMI RLFEAAate BONPUS FRofiomARs surface with

a spattml / 'FEens.urﬂbet ¥ thd €oupbROGL,,) il Bad Bdealin baRat 8ath thelpolyfidNsample

e.the Jeoenln HC1
is meaéttrﬁ ?s%a RET cgthé\fz%ué)ongs %l?ﬁquenyanuaé%lfy’gfaq %alance.
The nd‘ﬁr-ea;gesedtret’eeacmoupofﬁsl ovalsatveighéd BV} The poupnts dre then
suspen?égéi 4% VQ hegfgrf%g B Watdd i na ggé%ﬁ% s3 @gxpclzﬂext St&l‘g cﬁatﬁﬂep)uatt ?c?bm

e recor S are normal i zed
temperhtur¢ tab:mg ghregbatjtheccoypens dajnghioneiniheywallp gf the aPntamer Aﬁer 24

hours rtl?ecc%gﬁcﬁﬁlaﬁé re(fgreg’cecdghpérg Rre Weighddd ggmqm%ﬂ £1d W%Qc,ﬂ,tr@dp@étﬁgly)

about %1 yner are heat e under nltrog
The woight @m@ﬁ Py etq?épmcywe?mﬁi to the refergncagoppens ipisfated iy J&o ns

corrosfo aBdlithé c&rrSHbﬁ(thiT(CIb\'&kﬁ&sed AG/m® BaklullatihefolloRs071,
pretreated b |I|ng syrface, contacting with
hexane dpL ﬁ@lo\ﬂﬁﬂﬁ‘ﬂath acetone for another 5
m nut es, and% dryin are J nserted vertically into
t ner. in eagch receptacle. Two.r
ot Cls Bt ation tapn o e Temen e A Y Srate
into e%y wegeptach.es. After 24 hours the coupons

are re ed—‘Th—Fl“"e‘s and the polyner is renoved
fromthe surface with a spatula. The surface of the

c Sapisrike W@eht (g) oft thabrposdsiamnpomaftes 3¢ hewrs i mhisteconditions;
P MEBE v (S of'th% @s%&'[: oH%h&gzﬁxda?A M%ﬁta&%ﬂfp&% 1

the coupon I S wei in an ana%tlca bal ance.
2&@5@%@@@5% )p%ﬁlere@mee iz eaniash ¥itathe RGBT ghed

(Wﬁ%%talﬂé?g]ﬁ%ﬂ?gfsthéﬁ&ptohen suspended above the
surface of water in a seal ed gl ass contai ner_ (noisture
c Bewid g}e)he@ht (g et the part of the coupon in contact with polymer;

Waanexp 1S the weight (g) of reference coupon after 24 hours in moisture conditions;
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tenperature taking care that the coupons do not touch

the walls of the container. After 24 hours, the
woauwgaas27and ref erence coupons are wei ghed agaPaT/(U82¢h7/013839

and W24nexp respectively). The wei ght gained by the

coupons conpared to the reference coupons is rel ated

to the 25 corrosion and the corrosion index (d)

expressed in g/nR2 is calculated as foll ows: CI =

-WO Cl O ht.- ~ ht _wh
oV bt die SRR TERT et Bhep LR el B b Srennsipe
exposas th aidiswrs; and0- W24n exp- WOn exp Cl O: S W4 is the
24 h
W% g%e t()&i su(%f c{: Qr%a E‘m%gg‘q\ﬂ%‘%%? Ll? r o;” 2 f I tnhe

I sture con fe fwei ght (g
exﬁmdosmuwdm aftheemeazmofhh_mc separtcoeASHRSIeNS Hor qach sammle. A

rating%?iéﬁ) ith icatttgserrosc?é'{ogl% afid B3 hﬁé@) th® fnuInBé‘r e %%ﬂar ke osG@JHtﬁ‘ 6f

Is the total elg

W
corrogiery p'ifwdaﬁ&ﬂylaiﬂgn (St@) Fasitlprramplag)is @so Qa&@ﬂqﬁ%ﬁt of the
C QI FolatoR BliR sy éﬂdta'ﬁepfd 3B re,épo\é%n@mz (Sastehengyai ght

r ef erence coupon after hours in noisture

(g9) of
deterreigpriy ppRging mphiedplanpeste fA00Pra NP QISSmr/&F psrgyt relative
atmos unh&qxd foe %meaﬁhﬁ a&ce,)da@ée Wi angaeel ea? PRREeA(stcat x 26 cm x
ours inside the. ov X ure to_ noi
1 il campE ST T 190 6 200 e g gret et M o
3 minGe4l Pl sahpls apglasd of a rétaing task inhtke gmanding otdnrae60 °C. The
nmeasyr.enen for ac h a
CIE c%l 80005%n%% qe etsm’g cf’lg gccorxi tﬁ'ﬂgn% rl1fl92? 72 ;[Ihn_ghange in
CIE coloecaprdindtesis bh érdgmtion fd:ryhecgas famngmsst@mpe Binancteasd (less

negati‘é%vﬂ @'I]\# éﬁl@ye IQNF/u{gh ?&Fﬁﬂ é ) b%ﬁ&l élgﬁ%tg H{t@tﬁﬁo\mng

initra after ays exposure -

té{eﬁl@a@%ﬁﬁlmﬁln@bhé determ ned by exposi ng nol ded
plaques to 4-6 ppm NO2 atr,401C and 87 percent relative
10day

t rrncnh_orl fa umdity for
haTYeetralizer ) Lfios | 1400 R-HE!
EX. b onpfRPEYi on | aPPm3h PPy PPIR
AX kg'sﬁ(ézi f n.zso?r iAok \3’:“9
1} deldes .ﬁmoo)ﬂﬁ.\ i% the Gactealin
2 r‘d -1\ Lzsc(ii Ml ‘Prertga Ar egd\:re €I3l T T T VI m
3 ]Err@%(s 7 0 cthan ZZL [‘pé e :ir a3 2) 3 u.r%'_grfr\,g

* compargtive, g aBa?f‘?’BPllef’SP‘e "P]Vé’iﬁ%& fadi ng resistance. An
| Mhe éasgpifd eswts indiga¢ tmeralyiceakeeding prtbs @nvestion results in

substaxf?+1 IQAM& 1 of YRlid by REHSAS BBrdaBPYRLUR il BRGkSadod ddelif e
recycle stmm walll fry @qsoqatm%u@wnoq eompmmdhm thepolymgnyInjddition,
color BIRY forlatiot, B Wb te itk d by RSP Y Bbdhrehelts after gas fading, is
substantially reduced. These results indicate that in addition to antioxidation properties, the
single component additive according to the invention, also achieves neutralization of residual
acidic catalyst components, primarily HCl. By adding the phosphonic acid salt antioxidant
prior to devolatilization, substantial reduction of recycle acid content is also'achieved,

thereby greatly reducing corrosive properties of the recycle stream.
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A* CaSt 1250 250 200 3.8 1.0 0.42 (0.18) -9.3 -3.6 1
1-1425 (1000) 0 0 0 0.9 0.12(0) -9.8 -7.3 2 1-1425
wO02b0)142790 3.5 0.0 0.17 (0.06) -9.6 -7.3 3 1- 2d2AIS2007/013839
(500) 00 2.2 0.50.31(0.18) -9.7 -7.3 *
conparative, not an exanple of the invention The
foregoing results indicate that practice according to
the invention results in substantial reduction of
| di - products, primarily HCl, both in the product
WHA’JS\%U&#MB%O recycle streamw th an associ at ed
r educt iAoproéeas ﬁmﬁemﬁvmng’ achesivd catalysh epaoiss ymarr olefimpolymer
sream 1 O R R4 P e S 3o s AR arting
antloxﬁluﬂi)ﬁatp&qielrﬂdsltqam ekdfin @dlyniEh e@npnsemdﬂmglamtabat ¢eattifegtoriand an
| o ad §1€fin PIDGLSstr
alkahnggf%h mea saﬂd’ %(’Ihg%%oogg é’g{;r%%8§| nventu?l?)n%a so
exxtmgaa:;bulm@‘&am@lﬂeafabm zadhi ing quéntite st lgashsuffigientdp deactivatp ggfive
9 Jh PO D rs e RASRIBAY Cand
catalyuc nECIQS l?tt}?eapn o%:%gg%# ggeﬁlﬁgzr to de{/o a?l [i IEatl og B
Subseqsgmb'traWplthg the chsultingmolyfner profiaéte acid content is
abso’ aghl, Gy écia%f RS Gl Edullitly 6PIERS piRuctio
p?opertg%rs o? Th rél% cl e i phibeh oy WO 3007/ 14 274Cl ’
and re@@vy@s%gwmlgmac e pasiveratplysispeaies 1p an glefin popyme

streamfeRting %%Iyﬁﬁé@i&étﬁ& r@ibt&%ﬂ%&ltﬁ‘a’h&ﬁh@)é&ﬁalﬁﬁeﬁd@ﬁ daftl rBcess
ol efin eamexitin

comprinsgerGE e REFaPTsT At Sy Bect ot 6% gp aine car
metal é.a[fmﬁ&)hmhoram o phdsgBdriiev goigh amnmbseqamtmemveohgﬂm mesulting
! % %‘FE{ conprising adding a catal yst deactivator and
POYMER™S 8 kal i ne earth netal salt of a phosphoric- or
phos phadrprecess acbordingie aoy ehé of Paiimg heor 2 whergimtheddagtiveging
agent eglgfa%{zqgﬁé ga%ln%e sgﬁlﬁf‘ % ﬁhossm bppl%sﬁ%m dcﬁcy ar@t:oﬂm@iﬁ@d prior to

lent to eactlvate active cat al yt| C SpeCI es In
additionie theelsfineaolinar sapamariard thareatiar saibequhingtipans mpset gilighe

olefin pASRECHENS! ¥, and subsequently recovering the
resul ting pol ynmer_ product. pr.ocess fo$ r.eduyci ng

chr r osAoocest BRFeTdiRs ©rany 9Bt ?f;fda‘B’ls I3} % THOD RiTERIeg s or
phosphbRicel d‘aﬁ@@ﬁ&bﬁn&&ﬁﬂ[‘&lﬁﬁﬁuﬁ\hl | e deactivating active

cat, al yst species in an olefin polyner stream exiting

a®Ql ymeri zation reactor and neut red,i zing catalyst

resi peeg, sai d proc ss conprifSing ajgiRg to the
H&d-ef C y&ﬁie}ﬁ(os-t—rg mvit? cat alyti @ OfL-gpslap | M
¢ eart salt of |a phosy c- ol
gphoni ¢ ac(P and ubsedflientTy recovering tRé
resultl ng polymer product. 15 .3.7A process according

% one of clains 1 or 2, wherein the deactivati ng

ag\gnt and alkaline earth netal salt of a phosphori c-

g yess PEyese og hyrecaeiene & ®ri or to addition to

thelscd gfa1kg}1 PRIHEBIY eftiyl;eam and thereafter said
ol efin polymer stream

nat, i is mxed wt
4R ’A“‘BYISE"gg'sea%}b%‘i?PHF‘?fﬁ ’tsgs'éﬁjk%he of claims 1-3
V\breiéekygeﬁbﬁsmmhorl c- or 20 phosphonic acid salt

1rseaxsl gﬁ(n]d Se ga?thtn? al ca{l ml a.

5. The process according to any one of claims 1-4 wherein calcium

bis(((3,5-bis(1,1-dimethylethyl)-4-hydroxyphenyl)methyl)ethylphosphonate) is added to the

polymer stream.
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RBRB HX '/ RI- { (O- OMz HX 1~i P(O- M2 R3

OR2 2 or 0- wherein, R is a divalent oxygen or
woydriaasxbyl ene group; Ra is Cl..4 al kyl, prepPeraiskoo7/013839

ethyl; 25 R3, individually each occurrence, is Cl.20

alkyl; X is oxygen or sulfur; and Mis an al kaline

earth nmetal cation. 5. The process according to any

one of clains 1-4 wherein cal ci um

bi 5-
| ]) :t( (hglaﬂﬁ (%(bcﬁ%)s dg{:or?mgg gﬂé{ A g 7 0 a%rﬁs PX %\Hx%xe\(rf)ﬁ’lg %Yéfpn%wﬁ(er is
a homsﬁd‘l_ﬁﬁm of kthylafk BOPropldEnt 4 @Wﬁﬂbﬁ)@&@%@ ong or Teee Cs.po

a—olefgxp 8?3'%%'838 %?, %g)ercgjfJ aqgans@lﬁrq %ta? ng’ntg tun%fc t %onﬁo%@ﬁ ein the

1S a
Cgopyl e ?gc a%g&g ne%tfmﬁllrﬁ 6%%@1@&1@ cRalnMor e
6) F|ns pre are Yy Useo a transition netal
CompasUMacDmpngas baloadny s tragovipowete] efiGroups 3rf ef e Sededic Table of
Elemeﬁﬁcﬂ{dddgﬁggéllgr r@eﬁlﬂﬁ a0 Pdkide; %mrgédaahhﬁ‘num cocatalyst.

sition comprises hal ogen, a transition
Mgt al  Ofy,e GrdRS c35:1AinSfto hileorReFicREhE 1 _'VQMeﬁaanm aqueous solution

El emrents, "'and optional | y, magnesi um and/ o e;
contaiging T O o2t APRicAP R SEROM ARl iE o o the
cataly@ @egtidhidPaddneaitdliene of clains 1-7 wherein an aqueous

solution containing from0.1 to 60 percent phosphoric-

00. phoshkenicessactotdsglit anysoremflchjresl 1-8svhetrin the ppolyimes stream,
catalysggg%cﬁllagtgg g)r%rda a me gzyrthr x?l%talzﬁg[t arelrgux%gb gsrseI Sopet %rg: o; r?g)rre
static mtmmmermapmrystecqmthhaipelynﬁhd al kal i ne earth netal

salt are m xed by passing throu one qr nore static

nilQi ng Ble@mestsecprrding to any e 61y %%-9t"ﬂ’éf%$h§ﬂ?€}ymeitf
recoveTélﬁbyp&&Sﬁﬁﬁza%EOf ding to any one of clains 1-9 wherein

the 'polyner is recovered by devolatilization. 15 11.

Aipol y %Fbl?m@@éf&ﬁﬁpdsitﬁﬁ obfairzd Be Ghdyprotdseofing ©as sf dhinsriyl10.
one of clains 1-10. 16
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