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NEUTRALIZATION OF DEACTIVATED POLYMERIZATION CATALYST
USING PHOSPHORIC- OR PHOSPHONIC ACID SALTS This
iny 3|o7n d!g}es to a process for preparing olefin polymers usipgnavsl-/013839
agacztlva catalyst neutralization agents. Olefin polymers such as
polyethylene and polypropylene are often produced by use of a transition
metal containing polymerization catalyst thereby leaving small amounts of
catalyst residues in the polymer. Such residues are typically deactivated
tONBEVRALIBATHONOFOR B ER{ib RIB RIS MBREATIPD et v dtion! 1HTRNG
active transition mgtimatatstsorsults ipgenerationad spmsiderable
amounts of acidic compounds and halide containing compounds such as
hydrogen chloride. This can result in color body formation in the polymer

N o GF didEdbs{idNedddment. Neutralization of such
co ntam‘nma%ﬂﬁmemadlmcﬁ@@d foyifpenagIsItig posmatkquamptityvel an

&5id neytralizin leca% < ¥i 26 agalkal ﬂ%& gm%éﬁéweﬁevxs&lk

acid, Tor exa aC|d calcium salt’such as calcium stearate, into

pqh@rgwﬁasmafse@ms%ﬁ%m%eaeomﬁumwwf%ﬁg%%ﬁ i
cambyi tRe@XitiNg e fpolymbrination réactdyprisidesavbkatiibation Suqbolypidess are
tyf‘ﬁgé})ﬂe&éactwatél wgﬁeyé’]ﬂ %M%&&f%&%ﬂﬁ%&%w&gﬁm&m be&fivation
tlllzed or disclosed in t e rior art, includin 9 dO pnd hxd{ )gy or.
% nsmcn m tasi cata results In enera 95 considerabie amo so acidic
group containi com oun as water or water releasin

C%@mw@m@ lsfide ﬁ%mﬁylm%?ﬂﬁipﬁtfb%% w&lhaé isHogsrA e idm poierD result in
caetes@ditanialchhals dhepoisdlioisshol yo s psasthnsipasnetheMsutralization

of%e%'&%%mﬁmﬁmeg%n ﬁ?ysang%@g?xh&@m%@%@mamn acid

an rl es or esters. Suitable neutr 1ZINng Comp unds .inc amine
R R e e

ererenc
acifiselbsimysticsfichag shigwovipuositiomso e nokerER- éfmztsneméssm%@,ished
bﬁﬁx&’n&%@e&%ﬂﬁ?ﬁ%@ 1310 WQQR{14 1 661yaiRe MIRAIHDRD2Brior to '

§atqvanta eou%%égrewous neutralizers have proven to be susceptible to
1Z2atic Tecove

deJocomposnlon or'oxidation over prolonged periods. In addition, certain of
the fofetiifgE5R EbEHBR STTERRAHY A PRIR BEPISRY R Herd Saffsgpeed in the
privydiol ysidughoodotsrthere efiddnedgernyd ralbprtetat esdpinswiigblengctyepounds such

asmép@; waskibRgsiRdReisasRM eifectivenessdiit@iauireadise blile
'ag%ef guanities of a%%'t&y%s LA% hs?svagls 90%4@%&%ﬂsﬁﬁege%m@@g,@xmes,

reasé COStS ItIO ad |t|ves tend to Sep arate fromt
alﬁ?ﬁ%ﬁé#‘&%%l@?@f@%‘tﬁé‘éﬁﬁ&&é’ﬂﬁ% ﬁ%&aﬂeﬂfﬂ?&?f&ﬁﬁﬁrﬁg Seie
neprodbgesomhevedtiaylwdesfene ittt esited susfabeiy of prieovralkylene)
coRgibeties akibenelinel.aHiciae &%a&gtomywﬁicﬁﬁmama&kwmmpmwm

ndgegied p WE@'%ggcargoxylﬁ%}Y%% PS03 roceSSing

eqwbment naddition cacid salts are re at volatlle and

tend I3iashaRAG WhhPreMieeRRBIERliZEs Apts Wgtsn to be sudoepible f
de200PM4 Rt BCHIIGLOGT HDBBR9d assodsatecdtjuipnrerititealiimgiteezoing
coRPEaRRN ARy lABBh%PMﬁglﬁ'&@@ﬁl&‘iﬁ@J@foﬁﬁ@%ﬂ&&é@@dﬁﬁ%@o@fare

rea Eorr e cle an LH)E 8c]tlonreru erllr'g decr Anté Qfd Q‘tlgh%c Lﬁjlmg
genﬁ Sﬁgﬁc or ol P B LR TaTe Kifown STates for pro?ectlng
fe@‘llgf&ﬁ}@?ﬂﬁﬂé?gﬁrscﬁﬁélﬁd?ﬁgf piditize Eparhistie s ARsiEidRefFotrsttings Hnd
inbrpRbAvess. framdaxidatinoh Madnerausnslic Reparp Atuntl thapdigaeihinaiitnste to

I L esired suriface
LR A A B g

prﬁ;@m%%ﬁﬁ S}tﬁrﬂﬁ gmmtﬁ? ?2’(3‘&%}'“{ ves or other components of
delsiztylphlomyet filehdsiphemyidsitidheliv bisishos phoriteSHRGAN®ETY 4n addition,

caktsdg i) a 30 daG8 /&M Mlatively volatile and tend to condense within the devolatilizer and
bisK(3,5-bis(1,1-dimethylethyl)-4-hydroxyphenyl)methyl)ethylphosphonate
) 10(RGANOXT154 1425). In general, antioxidants are a class of additives
that are used to retard degradation of
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organic materials, formulations and natural products due to oxidation. With
regard to polymers lacking the protection of antioxidants, loss of molecular

weiahbopriti§sgss, discoloration, crosslinking, and deterioration of other
polymer properties may occur. One 15mechanism of such degr&4dtioy0%7/013839

is believed, involves generation of free radicals, formed as a result of heat,
ultraviolet radiation, mechanical shear, or impurities in the polymer. One
possible pathway involves a series of reactions by means of which the
freecicielicahipacts, WithiaxygentRifarm Saaaraxy. adi ich then.reacts
e e S A
hydrop rt?xid and regeneration 0%1, a e 1o In the absence 200f an
antioxi qn(ffﬂt WL Reledingohrsebonie-sarinvbayating] @i ratdopolimeres
TgegiermsrereaniowritTislanbs: BRG] 40N ACEANINGIRIMNE, and
ibdsie:pinainleraialereekio:an BHRANLANN Aecondaly, Ermely
aamm%%gpé%%’eﬁ (g&gc§tsaetgijllj§?hfree radicals an perox?sfagﬁfé@wds are
deIil t‘ien active hydrogen atomsin 5?’@?@%‘??8&’{69 RfdYEeiershtchié-tsftthe
dad reﬁ%"d’d’ﬁ’&'i’.“ﬂ (rgafed b hehotsarddrbrmatiotantihies repIeSeR-He-fo

bitilihegild S s s B aimary o banle @@@WP@%&Q calcium
ing the a

b i { jsigr Q 153
eSrmonsady R R SRR O 5T

products by means of an efficient alternative to thermolysis and

generBtRSA°EH ruiouifieationre hophiteadanivdinesier 6888 SRS Aation of
ofgmitioa@libylofetatiiRgas aaesarsd loxI Primary secondary
pEMIONIHRRISALE OIEN isedn com %%gﬁ?ﬁgﬁ%ﬁg?ﬂ%ﬁ@ C‘gﬁgprggﬁﬁsw
4isontain both fupcti,onal ities m} e_satfmé P cenlectianasighio histhinegs.
primary and-secottgraitsiansie pfofertiotimnts mogecompayndour. dhe
Bt desh doeeiatienciviebelipreujded suitable-asslitives thakicouide. 4
on in.arder to obtain’the

a weldiosf te4plyiaeioRIdHRISR! 1AL, llizafi
pebBBECS ) ORI A5 8{%&2@%%%%%5{%%@; s Xt
reacts with

additives. In particular, the attainme

°xg§r§6?n§°éﬁ‘c"egu?f‘fﬁ§ FisansAc et wetthoresahsmibeidugaraii sadhioion.
PogimerifRifeatioim ohstdvierbplonreeqienebe i8iheion 58 ARESUBMIANG QNS absence

of incarfeatadioNhWer 20 4AL 4, g/ 7/013839 of antioxidation "
PropgHigs:in ihe.resulting pol Irﬁi?%g#e%%}%%r{ & gic}ﬁ%gnt?)f’ RBPSL isgradation.
.plugging and/or fouéﬁng%% e% R e gipH e s mainaiptseiackdred to as

p“gé??veﬁ e Bsibe Pty Binsidintfivtrabpsenesttiolization resiclie: duiie,x,

fad&?ihbys&n@lmtinmdmgmma@gmg@%%rpgmthe desired

prodoen RS RITNAAURR QST Al oL Ihe adverse Sconsequences
- tional acid neutralizing compoundgs, IS an“g%ﬁ?g\?e'?ﬁ’@ﬁf’ﬁﬂé‘éﬂy to
P oL R P D PR R PRONF e vl fiormacial

by %i’cOOWB gung %é&?ﬁ%@%ﬂ#@mm&mmﬁa@ﬁlwﬂ&g Hi‘)rl%ﬁhal, non-
reegietiprpbigiier streanmfaxiinalsnRivaiOnEATINARY D %E%"%‘%L%lt%‘i’ free
r

radicatialpsbépsidyesqthgrely it] ly imparting aptioxidative properties to

antifh) &Lﬁfi@ﬁiymer compr'é?ngé%a%g é}l%%%a% %ata?c’:si%&ag%t?@gm & featraprie
earth r'ne’t%ﬂfs’aﬁ?%‘? ALK St -xtﬂaﬁﬁﬁ%ﬁéy?ﬁdl@?émeommfmpm@mm

comgﬁlmcg%ﬁﬁd’%ﬂb&?ﬂﬁéﬁimwmmethdﬂeﬁtﬁb&&ﬁﬁ%ﬁ%kﬁﬂﬁtprﬁmary

and sedficienytauideidtiginawiies GaAhHICSREGIES in the polymer stream and
' i ively, and sub tl '
neutralia 6Ra ALY D R HHES e SRORIEN: RS SRR yently recovering

wihe res Itin%goly{mer proauct
polymer products prior to devolatilization in order to obtain the properties of prior art acid
neutralizing additives as well as anti-oxidation additives. In particular, the attainment of
equivalent or improved performance in the neutralization of acidic catalyst residues with

reduction or elimination of adverse consequences in their use and simultaneous incorporation
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In another embodiment, the present invention provides a process for
reducing corrosion, plugging or fouling of olefin production and recovery
equipment while deactivating active catalyst species in an olefin polymer
SV6303-ArisAg a polymerization reactor and neutralizing catalys¢-fasishem3s39
said process comprising adding to the olefin 20 polymer stream a catalyst
deactivator and an alkaline earth metal salt of a phosphoric- or
phosphonic acid and subsequently recovering the resulting polymer
product. In a final embodiment, the present invention provides a
Proviesidaiappamertissdnjheressitimnptaviois desiisddifedratonigeirtive,
piaRsky aling: aganiTdalspline-earbqngiadnakiOf8dehesriyareyiBE devices due
B BOFPURBIC.AGI0.HE. COMRIRGE PHRLIC AN, (.10 A RN El ioicans
nBin: With the olefi

stream, 25 and thereafter said combination is mlxed

FERSTHES tetheRALEIERS Cap I ioasamh g IR HiBRGFSIMORIGH ShbordHere
cetatiqumixingfelemanispl el daceedieiy ofitpeupalymen pehiduahent pl3MNI6 be
aefitbg present phosphoric- or phosphonie acid salts as both deactivated
catalyst neutralization agent and antioxidant and by adding the same prior

to polymer 30recovery especially prior to recovery by devolatilization, it
HAGMAAR, ViR HodHucts having reduced acidity can be attained

com p&l&q:iék&h&iﬂﬁﬁlﬂ@%@fﬁbaﬁwfm@etﬁmﬁgmpgégﬂﬁg§t species in
oAESRHRRCUYRE RN dﬁ?@!ﬂQeQ&OQQr?&t'estﬁ%Jz@%%a & esicues

thl:urgh%\%nore it has been discovered that equr{ament 0 ugg g an
CoT PSS e Gr RS Pag FRH IR Yo REMSEIRS o RfinRg eeraIRp meising
a%éés@qﬁ’éw&@smnm@@mm@m&tm@f)hloslﬂlmnal-lmrlglosphomc
aadeitivas«indelipid antadocianpQl yaemeay e 1%0%\%9 aleg 1P M&‘!y 1Gast
« 0ssess imprqved prop ertie
SJZ%%%%%%%&@E&%%@% k?%ti%g% leésnﬁ)eugl(?1 re uceanét%n tﬁ/eéltrrﬁlllgzrea%?%y“
residpssrEcHe e o BERSIBERHY foRaSEs tsteTHiiagy dracarerdiging,

improncth@lecriobdginopertlepespaciatndial eaividaonsiaits dnckseckiced

caﬁaﬁaﬂlmwgﬁ@@iﬂm §#sﬁﬁ§ﬂ9m@fai§a£@}9£§w® et
st bllkzers 5 BRI ESCRIPTIOJ\I HE DRAWIN; Figure lis a

e ‘a%tré? ol A SRS SrsESEE R IR G P&%@B@%t
mﬂﬁ%ﬁﬁ&ﬂfi}ﬁfﬁlfeataﬁﬁéwéfamﬂﬁr SHerPSeomPInYsHdr ieerte tieallzn
pddyldiionedaigureddyis descihenpatiad iusitating afth peidnen ZAHGRGHICESSor
pmeﬁm@tmi@atﬁwsubsea{r%ﬁﬁpké@xeé?ﬂ%wmm 3&%&9&@%\6@&%{ addition

and riglgt{;ah; @Itlor‘é%élﬁ%? |ml%lr'§ane‘9

DESCRIPTION rropéseé’sagfﬁﬁslf S§StatRg o any one

of hge Fﬁ"p?%?feé°1‘H@ee&mél?ﬁge@ftaﬁ§kﬁat@ﬁvng agent apiikatiomeasth metal salt of
a phobpicationrehesphosid dnddeir: avenbiarelpyitncordaraadod efefanos, ife@ifam,
and BRALIALY L0k i eRuMAlSNLHSvErsion heaobissa w&qm%n%kegﬁy by

rseferglnce % IQ%(‘:lall with Jresp ect to, the, disclosure of synthetic

PR R Ues T Sw RatarAf an 16 ERECAPRADS ST R PHE 1o foegssef the
p°§fﬁ’f’éé"l‘&ﬁﬂﬁ& contrary, implicit from the context, or customary in the art, all
partstandgeitentsase flasphonn-wejghtpiappeadinghayeim thederig
catAAUMRISING a0 JeraliveR INRIRAT l?d%?t IiRRYed.K 20 SXGyde, the
‘e Q%se%geeogg Sﬁ‘lsgorlotlltlonal component, s ?ﬁ%or proce hel%e?’mr not
the Sap i HiSRIESLA TRERLrRY iy draelaliaiion: ﬁﬁes&&ﬁﬁéléﬂpﬁﬁﬁ?degsm
haipgreduce rsiditn rsndh aitrénof tventama to dhe pesirgonventincilatgdany
newteldiieTanl DeehibiRoRIRMA HinRi1GABBRSY AElpMBlaSS: BIAAGHON DS SRRLA ihe
pol%ﬁ?nﬁﬂ%emgrgegmfas%ong 1Ie|;rc]9veers %ecgtla” m;nlgn?gp arm {]ﬁeérellgnand corrosion

XC|l{J es from the sco succeedin eC|tat|on Bf
are FABO REECIsug FBSE ?@ldefé%ﬁm {RGhdnRErcare RSk Battming
theggparbil dditive dBameltohigistimgditives or antioxidants to the polymer may be

eliminated. Moreover, the resulting polymer compositions possess improved properties,
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of', if used, excludes any component, step or procedure not specifically
delineated or listed. The term "or", unless stated otherwise, refers to the

listed Mmembgkg individually as well as in any combination. The present
invention preferably provides a process for producing olefin polyh&&S2867/013839

which comprises the steps of polymerizing an olefin monomer in a
polymerization zone in the presence of a catalyst comprising a transition
metal compound to form an olefin polymer, and adding at the end of or
oo MBS NO38 BAPESHY PR

i Qxﬂ r%@, : E@ Ql%gta‘ncg{d%rolpgme esgB iaw 6‘8{78%'3{? ELRsteAL, and
rggﬁgé/({elrégfgme (}%%Jlté{mgpolymer product, prefet I '
More preferably StiF 1 SE- e RAPEBATBEstRbranth siots caddiitiathp dizers.

wholly of the foregoing alkaline earth metal phosphonate salt. WO

SERIPIONISR A0 889G Suitable alkaline earth metal
phos = OF honate salts for se herein are compounds
Phgie, RS asRhan: ‘T?lal?%?‘?—ﬁ &P OB ER IS RPIRCES HRFARIAE Yy dlen

plge%r%%s ong,ing to the formula: ,
o Ny rﬁ%’éfﬁ?l@ﬁg Giatst dradévapnpEitoaltoplariesqranie AeyPARS addition.
F;s.femmﬂgmmm ml@'&a;;f kyt %?@@%Wﬂ'l‘b\f%zsg 85§rdin% tothe

pieghigialy GACHOGEMUSRCE efera 0 secondary or

|, most pre]r{zrablf %buty%gf%%lsbc{géfgegﬁao"r %ruﬁﬁﬁl?f‘ﬁ?éﬂ@%fﬁﬂg

si%ﬂ%&%g%. ) . .
oxygen; and M is an alkaline earth metal cation, preferably Cat2.

Dﬁﬁﬂmgga Ebeﬁt,pﬁ ghosghenate salts. A most preferred
alkaline earth me cium

bis(( (§9§ BEases ﬂﬁH@fFﬁﬂ Stal Mymmcypbseh‘y@meﬁw&‘ar}y patent, patent
apeliegtjsoophusiatejofl R%MN&FI%W&L&SHE? m@gﬁg@#%éeg‘@ 'f%?é?eﬁ%%% their
i PIROLANQ e HOVIRGSS ?srsuosi%c e Rl A i
e oy e O o TE Bl A aEpeb pgraly it

Jor by addition. polymerization of one or mor
“:trl? Sén‘lﬁ"ﬁé*ryyﬁ‘ﬁ%fgsgﬁdﬂ TSR mEh et Regraats2an0 gersteliksowledge in the
arteinleis elataddrithe prano iyiptieis Bbetthdennte iR RIS 8 A parts
andrpetyiitd qpehiesodnieigalymers of ethylene with one or more C3-10
a-o/qfiRs Rk shynSnLInerpolymers af two or more C3-10 a-olefins;
exdlll er&oj%mersgof eth?/’lei;?le‘{%rc?r;l/ecglrl1 TOTeEC 3G F VIS fhrEeedds aptiiemtipd to
styrene or %‘?E’if@ﬂl’cﬁ‘é‘ﬂﬂ?%(S“?H’éé?’ﬁﬁﬂifﬁf@?@bﬁl@ﬂ@imnvdr@l@ﬁodadt&he

same’is disclosed herein. In order to avoid any doubt, all compositions claimed herein
through use of the term “comprising” may include any additional additive, adjuvant, or
compound, unless stated to the contrary. In contrast, the term, “consisting essentially of” if
appearing herein, excludes from the scope of any succeeding recitation any other component,
step or procedure, excepting those that are not essentjal to operability. The term “consisting
of”, if used, excludes any component, step or procedure not specifically delineated or listed.
The term “or”, unless stated otherwise, refers to the listed members individually as well as in
any combination.

The present invention preferably provides a process for producing olefin polymers,
which comprises the steps of polymerizing an olefin monomer in a polymerization zone in
the presence of a catalyst comprising a transition metal compound to form an olefin polymer,
and adding at the end of or downstream from the polymerization zone a composition
comprising an alkaliné earth metal phosphonate salt as previously disclosed, and recovering
the resulting polymer product, preferably by devolatilization. More preferably still, the
additive composition consists essentially or wholly of the foregoing alkaline earth nﬁta!

phosphonate salt,
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olefins with styrene, a C4_20 diolefin or a mixture of styrene with a C4_20
a-olefin. Suitable interpolymers include block or random copolymers
containing multiple monomer remnants in each polymer chain; graft
%%jxmﬁgzggntaining polymer segments of one or more MongMe{R2007/013839
pendant from a separately prepared polymer; and copolymer blends
containing 25mixtures 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
blend Skt e e dhenptpidtpsehate- or phegferrats saiffopERrheieimere
coiapohedeirbace isdiagtic pelpptapylene, low density polyethylene (LDPE),
linear low density polyethylene (LLDPE), and high density 30 polyethylene
(J=IIOPB), Highly preferred alefin polymers are LRRPE resins made by

opolyme g ethylene with-pne gr more €3_10 a; s, especially
gxene g2 ocehe by use of i IRdomtaiping | M*™
talysts. Preterably, polymers havg a density fr 8510 (3398W ,
more Breferably from 0.87 to 0.95 glcc, and a weidht average molecular
Weigh&ﬁlc\{'e‘/ﬁ} from 60,000 to 200,000. Highly preferred olefin polymers
-are prqparefj by use of a catalyst comprising one or more transition metal
derivatives dirleatusenystaecabyione Sivabhselariin Enimikieaapeasylene,

mpsepedfrdin getypmd- 10 of Periodic Table of Elements. Examples of

suitaleicempadndsdpchuediignium halides, vanadium halides, vanadium
[ chromium trigxide, mglybdenum

oxyhalides.and the like or oxides, such a ]
trioxide’ lgala?ﬁgﬁ?“f'keea.c 80 Mixec ’d?(?ﬁ&ﬁz)gs’,%‘fﬁ%cl Byt SEFESA T SEdgrtiary

allghimast pirderaplir soa#Bliboxides are advantageously used. As the
cocatsligstxppaciivatidir,theferatdy dxegemplalyed an organic aluminum

commqp%g@&s&@&@&yl&!miﬁ;}é@ra%@lééhaluminum chloride, mixed
orga?,n%lum(lnum-ma nesium complexes of polymeric or oligomeric

IS SR IR eSS o e Pro@RaBlEeLae gt
ma Ripenbotaty sakiiscaleinm distPsiP ol IRhitlptststhrlediatyists bl s hyl)-
eti3OphMpXEREPIRMIDDX ransiesaiathayngakitasbeneiselasplizamn,
releaiien paniAINag iand-0n SRRl IgaNd, LlbIg sompounds

jnclude met enes, half 15metallocenes, constrained geometry
POl RSARHONTAGRS SO SI5ERE, S0 L L CRROCBRB SR SRRy mers of oo

moge frptekelsiinie Bypmmdeidnohtiebeaipatyivbrasé sieicknawepstetiee Iskilled: or 4-
meﬁﬂb&peﬂéﬁégfyh}yonﬁﬁeﬁ&fmmﬂmWﬁm@lﬂMA @}Wﬁ@&%ﬁ@p
int a cale 0 ition comprising halogen, a
R OISR .08 S MRS TP IR .
optionai} INEgH LTI SR8 6 at SIRE% 8 A erualysist §ARBRRT FIRRG -0 -
olefige s Ayraisetifeal fid e glarNatuesd Rbitipsiifpe Catalystefin. Siimble
IntqIPOOBESS Oh eI P LS RURINIO BopBIY RE- £ SHR M AN LinIGRRIRFIBR IR AN in
-=chipagraLALaliicrent polvmelzalion.technigues, Sultable technigues include
bulk Polymerlzatlon, suspension po’il rﬁé’rlz}%on, urry pofy’/merlzéﬁlon, gas
R B AN SR AP RGO BRlY G4 SepeigAgsTsagy eontaining
mixsyIcseé iitidvn! Relyreserativecofsssisth 25biahiniguesiisnfor mxrinplke, the
T Bt il bty
| [ v Vv
pd%&y%%‘g‘i gﬁ?@ﬁn%@%ﬁ?ﬁ’ﬁ&%ﬁ 6 %%ﬁ%ﬁl‘ﬁ%&nt and preferably
abobE e RIpfpplmert prave Setaiprsopinetic nalicatiyyieom B EeBUe
polGtiplefe GDEyOinckO o BRI panpshyategabhpiipand 8 taedae. The
polYIBRY AP0 Pishl s MfBlEal izl BB hlf 1 M lSHaIG o he SO
copﬁi%l Jem eEﬁtPJ;%Q{ pressure polym_erlzatlc_)n method using a transition
metal Catalyst 1 ona whS ISRy et ot 4 i fRes BREinosRedliPEme o5 L-
OCIRRHPE Ui RsiboNRTEr] codthipifitalyst. tRisfsitibly et abhahymbrvation
catalyst at a polymerization temperature of 130 to 300C-under a
polymerization pressure of 10 to 300 MPa. Inert hydrocarbon diluents to
be used in the solution or slurry polymerization techniques include butane,
pentane, hexane, 35cyclohexane, heptane, octane, isooctane, nonane,
decane, dodecane and mixtures thereof. Hydrogen or other chain transfer

agents and polymerization temperature are typically used for controlling
moleciilar weinaht of the nlefin nolvvmaer In the nrorece nf the Nnrecant
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5type of catalyst. The present neutralizing composition can be used in

some or all of the polymerization steps, however, desirably the polymer is

n ntil after exiting the final polymerization, whereupon a

cg&n?gﬁ@?é%%/}rjner product stream is recovered. USP 5,869,575 GEISHE413839

a polymerization processes for preparing polymer compositions of

controlled composition and molecular weight distributions, wherein at least

one 10homogeneous polymerization catalyst and at least one
dens{Br Sigen 89S Rtz anonpuziahhiy iflse parhte oagiossaadnnecigd Rerage
nekiamOwHghaBe) iSousesl000 to ARKHAING to a preferred process,

ethyl % tlo er olefin arc polymerized in a solution ’

roc:Iéis%ur? r sof %%%fgo eI P EBANE &Y &R e cebsroTaisiae one or

meaerﬁ’é??ﬁﬁ’g’%fﬁ@?é Rf@éhfevﬁa st aerdelastawestbataty Sutobipositidinmanetals are
msdpfeoticity dithis 0 PeaREROMERDITRASSRS Im@zﬁéz@sae?tsgﬁﬁambs&pounas

m@@&t%WHQEMQQ%%%%ﬁg szalr?%er cal ‘?11 %tgl ctl I&e 8rt%)ﬂgetgo such

aSoggltlonal anot; er a ha-olefin under so utlon % ymeriza on con
fGrm an addmona Y r‘?’?é‘?%ﬁt?%éﬂf‘@‘?éﬂ%vé&?r’@ﬁﬁ%@%éﬁ)rﬁ%
h%ﬂﬁﬂmlﬁﬁﬁl?ﬁéwwﬁéﬂmﬁbsdtocw’eybm&f&(hra' WvihoipegenenNda. As the

cocalielysicr aotiinyE tharertisSAbhy IBIRIBIR GRRR2 %ﬁ%k&%ﬁ@@ﬂ&%ﬁﬂﬁ such as
trﬁmgwﬂﬁxﬁsﬁiﬁaﬁ@e“‘i',?u%?dmg%ecco{g'g to th eﬁpresent iInvention, the
cata st deactivation composition is &dded at the el RS EHERBRAT R ation
NG RIS A PEETE S AR o alserdesTie resoity krixtuwene.
emer@lmfgbﬂ@mtamtpmymmmmgmmmmzt@n@t@étﬁrmﬁmﬂ&yp@c@falysts as

w@myﬂwﬁ&aﬂmswtﬁiﬁg’sﬁ%@ﬁ% H%Xm%(n#g?x“i% one%nf%ca C%Op -elec

coRBlyMmetization st a ich may still be active, an ionafty
an meg 1ﬁyarocar%3 E Bf‘aggN vERiable smepradeincldnarisbiecsansehalt
meilng ﬁresféan@@mmeeeé@tzurmtmtagenmmmwmucammﬁemwbﬂes or
dowignplates,rHieamingsaoRatesPwhcRI6RNRiHRL 5NeE SUilebleagsnt
prevﬂé%}’agi§d£§ e Ha?y%etfs emr??or# ref%{rz)?a%% ai] o kfclvlna Sg ?}Eé}ssared by

In order to render the sition m cata s Or i

“%‘?&?ﬁ%&. 5Poﬁt?&§°ﬂwaﬂ85’ﬁé}alﬂ%eaowwm@wf&mw 3Hfeof the
Peretie Hﬁbﬁ@fﬁlm@gpmﬁ ieptioid b tvigwaiked avillvtihe Sksedefinminmixture
org?muﬁ&mﬁﬂﬁsiwms@rsﬁé&iﬁ@ﬂllﬁ?z%ﬁe@muthaa &fﬁmlbgltﬂgeaahg@&tﬂ aAt a
ime ” e evolalllizer or O el’lel: COVleI‘ A n01en S
revio mentioned, in a re erre em 0 imen e Ca
i ercf‘ﬁ?é) Ifﬁléeé?ﬁf‘f)‘h%f}’l’f&’ﬁs &‘WB@&H@H@%lﬁ@aﬁ%}preferamy
Polmmmmm@m@nesumg@mrmatmmd@ppm@rpmymzauon,

solmymmwﬁm&xm&mp@@mmﬁﬂeﬁiﬁ%% M GOOEIGHNY
plete catalyst

d to owde sy bstant aI
tecﬁﬁ%%%ﬁ%ﬁ{)% %%gj C?]eutt]?gf}')zélttlloﬁ szﬁé%le%letp efglr%h?kfr%}%‘)f Lo Atghins

are POLYAERIFRS % tho B RETFRf Hélb?aéw@éacatbanm&wm A whioterERyp bl etttietion
temperfgras aboue titevtheiogtlenokiteroniyngrizations m,dgatﬁaumfa{én@&mg

pol{AicR, OFSTRORGAMR 4 %W«vé'&s&%%@;%@ﬁ@d@% BEbBeLizglon aBE %$m
130 poezgg\\;@;]elrhzath n f|nlsh| srtegs such a polymer séparato r. As O
method for mixing. the § po SV Procddst é%ﬁ?’&&&ftﬁ& eH{ustratwe of the
h"é’h@ﬁf?ﬁ%ﬁahtﬁémfémrsweb(meﬁw@e@ﬁﬂrpmmae«dabytmmammt is
onetwigsieamsdnioOneisiieess AYRIANUBIYnaBY RS- MIGIROE PRARSIzed by
reediBlaRlR S ANAARIDE SAIRIYRL AR Y 1 el decomposiion. -,
3008 SO ts can be rapld contacte B Sent COMpOSHtl
it fﬁ%t&é‘dﬁ%sfsr%ﬁfdi%%éP@e‘}@mmjtrh%?@rmﬁlh@m@eop
usedrip Faesteltiionises iy ivlimeninixersiaéisufficieintimixingaat thenprog tekane,
cyclBliaant A ask]bieRRanae RoL QLR ARIARGARINL I RYWTEL:
10recovery. Separatlon of the polymer from unreacted monomer and
optional solvent or diluent is typically done by elevating the temperature or
decreasing the pressure of the mixture, or both, to flash off the monomer
and diluent. There can be one or two gr more of such separation steps in
sequence. In the process, the neutralized catalyst residue as well as the
present 15phosphoric- or phosphonic acid salt or their combined reaction

products, remain within the
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molten polymer stream whereas the unteacted monomers, diluent and

other gases are removed therefrom__ In continuous processes, the

unreacted monomers, any diluent and other gasses may be separated,

oLl Puified, and recycled into the process again, if desiggy/us2007/013839

Significantly, entrainment of neutralized catalyst residue, or unreacted

neutralizer, 20specifically fatty acid salts, in the recycle stream is

substantially reduced according to the present invention. The

phosphoric- or phosphonic acid salt is simply mixed with the polymer
Hydregem @yothenbmingatsésagnetvitivrdlymesdtommieomeshrsoitivnienily used
fofl RREsAR mo@mmm@liguesf Wwithitae pabtper stream before

devo'fu“%atloness oy timr? Qs nf nb/gr (i:onor\Bholsep ?naérelz%%lgnss Smayb carried
accoralng POt e prese { ererred empo PIS at are arﬁ orfu ﬁ

ous§mmntmépafh%ebamw@wwwa@wmmH&ﬁﬁﬁlmﬁ erent
typeeiprirt il Bgantsetental e manneiidheaditaced ieavipooeilt atlsas

%gﬂgj%ﬁts lu aHQvJQ\?exp QQ&PJ%%?'B]::% %ﬁ@b@&l%%gr%hl after exiting the

simultaneously neutralizes any acidic y products. Suitable aqueous
Fing Y aTe R M ST HR L h RO A bPR bR 88 B LT EEHE b%%?%ﬁ??d‘?f& Br?
5, §f0%shinicibesid pelysriasighpraFive frquesyiot thyprerseomppsitintiont
cow&echmymawsﬁr&aﬁ&ié@méeteé@n@aniﬁlﬂi».aaﬁcmaﬁmkrEaﬁMes In

1 there is depicted in.s or merization proces

rol s sl R ERIEAL U BB AR o e
in SERAFNE JoACHER GEPRERIsBsRIee OB eIt lsvﬁﬁfy 4. ltis understood that

multiplesstictors2ip@feoerhprsesthelndantand nittitameptontdéfimgre
pof%@ﬂ% miﬁwﬂt@ﬂ%&ﬁ&i%g%%élﬂﬁoﬁ%lm %ﬁ@ﬁ&%ﬁéﬂhﬁ?%&ﬁuﬁt one

deactivator fro efare entering mixer unit refera :

Tekom °° %mmgngg Sieﬁgre S abt?é Mixers. A e%%%(m{ hiity orﬁ&%f it sec}(lenuauy
thlﬁ @ﬁ%ﬁé?}&ﬁ%iﬁd’&?ﬁeﬁw &4 fﬁgﬁ? onp @hmactor containing a hetero geneous
Zi 06 492 /4RI M2 007 d BB 3toaemibihedlafiinthé:r colotion poixtuiezation

coRHlNE S SN, AGMIXIIR SHRR!GH Widaynalallizlel Wbn3le VOIS solution

g ents of the,reaction mléturg ehre separated bg{ the de\{ol A|IZ€‘I‘ unit
an o er com osition recovere omogeneous cat: re gs%ab Yy
rise"one or more stages, are recove A

maﬁﬁ@%&%fﬁrpaﬁﬁﬁmaﬁ?cé@ﬁ%ﬁ@f?ﬁ@é@%?@éfﬁ&??ﬁer product contammg
deactivaietihgnelthe picadincidveatily shbrasifjyedandientimdonpbiipnToidded at

theAl NG S ARr DGy AR R UAGE @QQ&ME&%%%%%@%&&?&JHEG%W
additiopal ant|OX|danl;r %g 0 ecp e from sé$ 8%%?2 In FI%%
R TS aléf)f’éfleogél &nom S RohRrTAS, c?é%rs%rlzr? fializy ereletier Shit
PolypreHaRiag wssvsisae elﬁfmm@resupplmdmmem st polymatingtinn catalyst,
a pstpifiyidciandycontbalysihey pidodtidalynan centgiingtoactiteindisieent,
whee@eﬁc&h@m@amumgmsl&@@@@%ﬂ%k@é@fm&b& s%txr@agiy}@m
a eres,ultmlg c{rom mlxmt%rrafe 1%t c;ealg:ttl f&br fron; su }Z‘P %/ y
Beutralizer/3ntoxidant e s%p%ﬁ 5 Bt6re A ﬁrﬁé’%?%?ﬂﬁﬁgﬁﬁt
prexfpusly gifplgsade hibeerttu it ehe Pé@fenﬁﬁgcaamxm@w@upm to
devdiatitiee e il dS0hY elaliia sOmporenlsobiie deasipbsMbstpFredass inert

aﬂé%ﬂ@%%‘i?ﬁlé%&?ﬁe‘éﬁmﬁﬁzﬂ{elﬂﬂ'&sﬁﬁ&%’ %P&@%%&BQX@ )ﬂ gll?a%%ﬁ%ig e

unit conduit 31. Recovered polymer product containing deactivate

reaghiop i‘gﬁ%’ﬁetFéﬁ‘?étﬁrif’ﬁf?x}ys‘ﬂ%ﬁﬁf}&’sﬁﬁﬂeﬁﬁ'ﬁ’cﬁﬂﬁé‘ﬂf‘ QbR Ag st P at a time
prigfiée haingog33: Guvdatidideltvethsuctragstabilizens.oAope dousigneentioned, in

a pRéciidanratantinxidanteaiipy alsaibaich @é@&damfﬂ%%m Bosphetic- or
phJ&%%uan;&A%Lfe REYDEL MY RS SATRRMNded iith conventignal additives

dispersion to the polymer stream exiting the polymerization reactor. Suitable contacting

times are selected to provide substantially complete catalyst deactivation and neutralization

of acid species, preferably from 1 second to 10 minutes. Mixing may be practiced at a
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as stabilizers, UV-absorbers, antistatic agents, antiblocking agents,
lubricants, pigments, 20inorganic or organic fillers, fire-retardant
CRUPRYNR,ati-drip agents, or additional polymers such as rubbers or
fluorinated polymers, especially fluoroelastorners, optionally in PCT/US2007/013839
combination with an interfacial agent such as a poly(oxyallcylene)
polymer. Normally such additional additives are desirably added in one or
more subsequent compounding processes, however, addition of one or
l9trbiee stferh queithreithimefanedusty it hadaiien ot pissentidcatalyst
typeuliplizationcgncanting Jant a0en BRWbE RIIYEd g%&‘é}‘n?éﬁz%%&rz%ﬂg and

thfé% 655888 @fthe present invention. Reduced interaction or
interference with SucHPaddives ar AG8RILSE sseATalPEdArdeshaimstheder mixing,
th RelEmPTRveIRIS AR N She Rsratiy nehetiresientipkioaphonatemsgibissthpty
mirely antioutitiing atded tedhasialy ol RasAUSRdLIS Adger 1o ie %%lﬁ%%ay
b@&@%lg’@gq&@&ﬂg)ém %%tltr)nn orgg%orr, thQrough incorporation of the

argéioxidant 30is achieved, at t%epe_arﬁes JOfiE FEeuBRs Pt REoguRiHean be
AR OE SRR ST Aba BERRIRSIARRSitioag A datiberd Gring sdvovesostagesploy
fogged miiravimg thorotigh chemages eets nilGasRe miiaR afibe, ANRNHaN iiine
ofthe pasiling peline LdReneling t a{ipNels r.to 'nlg:lor orate
re,gﬂgg;gidant, with concomitan%y%e?%gggggg%ﬁq}a% é‘lﬁergéy‘)p otymer

consymption, is thereby avoided. 35The polymers obtained according to

the pra@uptomiihe Robyes fiemteroma monases sidpplivatioriscinotludingt is
to tos, such as fiber spinni .
stegpg‘li%ﬁg&% injetion moldi g,%gl%gv?n?o%iﬁne, rotomolding, %ﬁ&%%?ﬁﬁ%‘i’o“

Cast il applications  hiv SuldtieHHESLI s fseidue as Helbre thapetetattic
PhosRhoEitiCE ,Hﬁ?ﬁkmiﬂ@ﬁ stlkefeefosonibined cactizie preiiatingnaiineketinge
mo@apﬁo@wm&tream lwhﬂaesf&u%h 'eéme@ %mg&gisg aﬂﬁagéaxaméﬂgﬁg&%@%%eafe
rerf QM n t for the bappended claims: 1. A process for

deactiv ﬁ%% %n%ggti;\%%{glg]t;asl%?cgssggetﬁseihu%%a%tfedﬁ’ﬁoﬂ’&?ﬁﬁ%Pnggﬁ'l‘ﬁ”é%Hﬁ@fher
DB IR fe SRAGFURCP I it FaRZHhEp eeelar ttpabichiessrrabainpiidinged.
Siggifirenitratvaairoper tésaomatizedafim el ymenepsphisingadeingizsatalyst

SPEdfﬁEnyﬁﬁf/ aﬂd Sdlis, in&ﬁ%@@%%@a@%%@&&Iaﬁfggépe%%@&-}r%gn 1o the
prefRAPERARRIG acid to an olefin polymer stream 10exifing a polymerlzﬁlon
ch in a quantity at least sufficient to deactivate active catalytic

L RS A e st o deachie e e
confespecioshmanthsuisegtEmtiyoresavelinipte HBguling POMTROHREAME Wit
the ﬁol&n{ﬂmﬁﬁ&fﬁéf&@&ﬂﬂgmﬁﬁﬁ%ﬂp@ymﬁg lﬂ%%hf&wl%g ;ﬁlfo%%ﬁgate acid salts
accBRALIAN proARELIERRVEI GAAIPIEN LS Coaeiivaling active cataly <t
sonS ogc#es in an olefin polymer 15stream exiting a%é’l%ﬂé é‘f_fﬁh ?éﬁ&ﬁ‘i%ﬁ’é?

QURFLIIRG Redad e suRhimrtionsuith Hheprsfereshiillaten. avding Itotbhenciedin,
the pasigenernmmmtacatalybt dealstivatbnantaphadoaline. eapkbpeialsaliaha
simflhaeplyicernhasphieniaRcia0s subseauenty esavering the resufting
conBHQé'Pr%{nQi‘?qg %t() percent phosphoric- or phosphonic acid salt by weight. |

The process of the present invention may be further illustrated by reference to the
accompanying figures. In Fig, 1 there is depicted in schematic form a polymerization process
including a reactor unit 10, having associated monomer supply 1, solvent supply 2, catalyst
supply 3, and cocatalyst supply 4. It is understood that multiple reactors may comprise the
reactor unit. Polymer containing reaction mixture exits the reactor unit and is combined with
catalyst deactivator from supply 11, before entering mixer unit 20, preferably comprising one

or more static mixers. After exiting the mixer unit, neutralizer/antioxidant from supply 21 is
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3. A process according to any one of embodiments | or 2, wherein the
20deactivating agent and alkaline earth metal salt of a phosphoric- or
phosphonic acid are combined prior to addition to the olefin polymer
S6a0- AL shereafter said combination is mixed with the olefipgaaliéaneiin13s39
stream, preferably by passing the mixture through one or more static
mixing elements prior to recovery of the polymer product. 4. A process
according to any one of embodiments 1-3 wherein the phosphoric-. 250r
phosphonic acid salt corresponds to the formula: wherein, Rlis a
cagibiiehwitkyige reortiopdridard yidrikegeouipnp raffoisbly ©pdliafidyldereletilizer unit,
3@fﬂ@ﬁﬁlé@&%&&@%@ﬂﬂe‘%ﬂﬂ%&?ﬂ@iﬁ%&i&&@l@%@fﬁ%@@ﬁtﬁ%ﬂmlt

individually each occurrence, is C1.20 a éb referabl
SRRy B U AR erGAAD EO T AP Lo heittor it 10y

cozoormmgm@mmmsewwrglwﬂgmwwﬂﬂWEM|9ata1yst
reSiygen anibiitimEr slkaliataearliispiabe3800pecidtatiysCatR as one &r.more

stihe&EO&%%%ﬁsﬁ&fgﬁﬁgM 8@3‘?21‘?50‘35@ Qﬁﬂﬁgfﬁ%u gﬂ?%e'” calcium
bis(a3,5-bis(1,1-dimethylethyl)-4-hydroxyphenyOmeth hylphosphonat

e)is HU’&‘@d%&lPﬁ%%Bﬁﬁiﬁﬁérﬁs?fa‘é‘?ﬁp"lym%“z?ﬂ%“6(88%%%?&‘6 P&ﬁé“’f’cﬁ*&h&f“‘
10phevigembodiedemuotagrwiraiih shivolefippol§merizsbsherhopolydreratilyst
suSSRyiEN® BLRIQPYISRE &@&Wﬂ%@&ﬂ&hﬂb&@ﬁ:w}thnm@fsm1&a-&r@h

‘the?cgégb@gdpgt?&%aqg Qé’s{ﬁ?‘% o3 lransition, JWEE?dé’ac%a Cata 11 and

composition Brocess according to any one o ments
neyirg m@%ﬁw%né&%émxdﬁaasarroﬁlmwgéemwb%o oAb the
minvetalibHE roagit: lofitihe Flesanitclab ks vil Elbzments, 30 d\optidleatiynponents
of (AERSEINMBRHOLBRBHAXIIEy ARUAR RIGRBOAIM rmew&&@%@weyed to the
reacto-l;ﬁglpm ?SS 3 A55Qrling Lo any o %Ofee mogdiments, Lt er;grlerrg d
queGUs soltition containiing Trom B 110 68 percent phosphonic- or - =

newl%gﬁﬁ SRl e rgsidie and #rﬁreyéelass m@%%wgbo@aewam??an@ther additives,

suchoustradiibredhd diveproce ssdieoidintgoiddanis,one efsebcidinentsrh-8

suppiiergin the polymer stream catalyst deactivator and alkaline earth metal

salt e mrxed lg)(/) ssr hrou one or more S trc mrxrn ellergg nts
1 erm p unded wit nal additives s]uch
prior o recovery 0 ymer. e‘process aeCon |ng 0 any one o

as gipbilizgns, éﬁ{saisgrwh% ,aéﬁsfgfﬁgz Ig@qpmea}ntlbloclqng agents, lubricants, plgmonts,

inorganic or organic fillers, fire-retardant compounds, anti-drip agents, or additional
polymers such as rubbers or fluorinated polymers, especially fluoroelastomers, optionally in
combination with an interfacial agent such as a poly(oxyalkylene) polymer. Normally such
additional additives are desirably added in one or more subsequent compounding processes,
however, addition of one or more such additives simultaneously with addition of the present
catalyst neutralization and antioxidant agent may be employed without departing from the
scope of the present invention. Reduced interaction or interference with such additives or
agents is achieved according to the present invention. Highly preferably, the present
phosphonate salt is the only antioxidant added to the polymer. Because it is added to the
polymer stream exiting the polymerization reactor, thorough incorporation of the antioxidant
is achieved, at the earliest point possible in the polymer process, thereby reducing polymer
degradation during recovery stages and achieving thorough, homogeneous, incorporation of
the antioxidant in the resulting polymer. Remelting the polymer in order to incorporate
antioxidant, with concomitant polymer degradation and energy consumption, is thereby
avoided.

The polymers obtained according to the present invention are suitable for many types

of applications, including those that require excellent optical properties and high stretch
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is recovered by devolatilization. 2011.A polymeric composition obtained
by the process of any one of embodiments 1-10. The invention is
d by the following examples that should not be regarded

e s
as limiting of the present invention. Unless stated to the contra® drUS2007/013839

conventional in the art, all parts and percents are based on weight 25
EXAMPLES An ethylene /I-octene polymer is prepared in two
continuous stirred tank reactors (CSTR's) of 5 liters volume each operated

‘ﬁ‘iil%ﬁ‘éé‘- ﬁaﬁﬁmﬁwgpﬁqwgﬁmwﬁém BBellip RED IFRR ¥ molding
auo blovenalr g fipRs: ] o the first reactor comprisesa
pﬁ%@%yrﬁa%nc%lop%?%g ne co_ntainlfltci???lg’ % C(’jcné-enrts SOTTRSH HRAY lelectic
charged at a rate of 30 daﬁﬁ?”fﬂgﬁ%b@@twleﬁm@sﬁm@mmm
feed id 15l eaITEBRensederiecifiaimthinid atsals MBXdSQE MRS ent for the
addeliataanseparate stream into the first reactor. By an additional

separate str e p salvent, a Ziegler-Natta procatalyst comprising a
suigension %?%?%Aggl‘g gﬁabcé]g? &8 FICTI et shirecicairanlpfix palrer

Stfﬁ?e Fé{&lﬁﬁ 8 my%{qaég)&ﬁaa{oaq@i@ew@zing catalyst residues and imparting

erOB LIS TAREH108A0NTA BAR 0l 0T U105 IRSRIBHS,
alialpie pate chaspelit ing to the procedure of US-4 47,?1 and < a"
oGaIaINS M /Cl/AI/#%n%grfﬁgfg 5 gé’?%%?/&fi‘? Pttt TG stroam
%mqatg?fgfg frietyIATAHHUTACE SR Ay Adaast anifnivotint bhGiSamale af
2RI RiGIEs & the PRivingrdteeanbségeentipe henaeriz adiamued, t6bectively, and
subtbyiently octeneingidit les APREPURALE AQpPercent of the ethylene is
converted ag erature ingreases to 180 C. The reaction
andiVitUrE cgmp%gtr%gi%?sﬁsg%, gﬁ?ﬁ&%ﬂ%@ﬁ%’fﬁé"gE%ﬁd’?évﬁ’c?&duéﬁon
where approxim: gf?a\ﬁ/ 10 9SaHERHE RS it Rt dusy ioaeids ioom@etodpolymer
sitart eXiiRgaRel yessdaictereastrnsutoéo 200G ahalpessie k3 SoMias

corfyininHaddity PO MG RE SR . c | ci»nge (1)1f O
bEOH 5@%@&3@@%& f(gs«i( ar Oa%%ne earth

e
. % v
met ST Erocedyre A, Condition Eat 190 C;E. a
odensity f%% 4 glcm3fand con %?ﬁféé‘%ﬁ&ﬁfeﬂ?eﬁé%wwwéﬁmalting
POYTBERITE ™ After the product stream containing polymer, monomer,

solvént and\aatslystdemrdinghe agoandreadileBRN; Pasedonpelymer
dealabaing QEhvatRr diihe.foxmm, of 0] solution in C8.10 n-alkane
corSINRILis Addad;at a pres uireégglés%% (I)\ﬁ)lg hg?ﬁgy g‘t%rﬁf)éi?gfﬁ gt Aud e

The ensuing mixture is passed PRRSEE e ot heirsBernideomimtion is

I 9%%’&6?)‘ Dilélnd 51;%%%?15@13&@3(1@3&@(&)&16 itk ture through one or more
Statisi S iuienis piviothmdethot)-dr eienmeh gyt

raetinyl)ethylphrsphaiaiahdrdan from Ciba Corparation )
or p(g,-s],ﬁg,ﬁl ang S%“fﬁcir(reent Qi%%%,ZJBZ?)%%ﬁ%fgaér%%t %/ S’Zlk-?a:?pv(‘e'r| Fﬁ?/l‘)hggé‘éﬁ?gﬁé“’”

argafgsTm 168, also tom Ciba C8FBS&tion, 1-168, to give WOO porn in

the ééyolatilized polymer. The product stream jsthen heated to 250 C at

o devolatilized in ja two 203tagIdevo atilization process. T

atbpad L-5d/Partind 200 | rw, e pglymer stream
: 250%1§'r1d passed into a fl sig\%ess Are f‘e?nfé??mgo M™
solvetit is removed under vacuum. FfC1 contentjrf The unreacted ethylene

vent exiting the devolatilizer i5s determined once steady state operating

con®iEH are attained. The resulting molten polymer stream then passes

thrdghaativsinfosting cinRRctstiRnARtEs sRAlsthi 8, Andalel a2,
0.2* perc ThHe e

mosiGi¥GRRAllY ,B&ljgigngaving a residual solvent content o ent.
polxgner zation Is discontinued after producing about 25 kg of polymer. In

the gd?n .éraé'ﬁ’(}elﬁ?(f?éerhlﬁ(eﬁ%%alcium stearate (CaSt) containing 3 percent
wafer iriridudivrafieotcparnentis CIRENBIHHBGSAOEA KABESRINE BiSiry

alkylimest@ecRpaide.pagsing the mixture through an in-line static mixer. Two
hindered phenol antioxidants, n-octadecyl

10
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303,5-bis(1,1-dimethylethyl)-4-hydroxyphenyl)ethanoate (Irganox TM

1076 from Ciba Corporation) (I-1076) and

1,6-Itexamethylene-bis(3,5-di-t-buty1-4- hydroxyhydrocinnamate)

wgg) %547;010 from Ciba Corporation) (I-1010) and 1-168 {@&PQRp§13839

are added at the same time The polymer products thus produced

are subjected to HO measurements in the vapor 35phase above the die

during extrusion. Extrusion experiments are conducted on a laboratory

scale APV Baker MP19TC co-rotating twin screw extruder with 19 mm

screw. tiameter arvd! fbarafterditoaliet; BadThe temperature profile in

Zonegy %%%Lﬁgﬁge%ﬁ?rg&@ %mﬂbﬂ%@é&mg@safblo C, th; dzigeC et

temperature js and melt temperatures are betwe and.

G THe extr e S IR RO Bt EAReL £ g R G
bishéreebis(aadiimetmistivbethedinhend) Bethydisidehierpianard iEondetdg the
polphsratiamusing Drager tubes with a Ssensitivity range of 1-10 ppm/ liter

of sample volume. Samples taken during extrusion are collected over 20

minutes at FHonreeses ercrdnatnemy wRIPTsEtdigertube et chtetediy
polgiea oy Rothepdigagastiag(Prtlé: byopfems wichvepityolethe atiyjdeas/itenhe or
me928 216, AsR detrrminediandise, of. PR LitheS AL A IRWARLR QfaRsition.

ml/min until a value of 10 ppm or a maximum sample time of 5 minutes is
reached. ThHéhegoordst valids dvemnormalizecfoindlslitdr wheaaim e gialyst

cofUEHOH Db SPNdEi sl REER ARG kT meTbRiGbugs3 R PeiRic Table of

containing about 25 g of polymey, are h ateg und@r nitrogen to 225 C unti
Ele tt fm (o] mnz}l?ﬁérr%gﬁnf$ ancI&or an aﬁ:oxe e; and g gr a% Qlumlwé?cgcfl?]ag?{st.

tlg]lens
the pé YmMeT IS mo Ild steel coupons cmX X imm,

PartgiumbernPpoédssiermig by fiing dhenfisdasentcomatibagniiqueous
sol?_tg&j?&%{glkgmg%sl H;' %ﬂ ﬁ%}ﬁéﬂ%‘?‘s&[}ﬁo@& ap Bﬂ&%k@xﬂy g&&??&l@ﬂ%mployed as

ying) are inserted vertically into the molten polymer in each

the,eatel¥sh Aractyter ns BAtE % pons are subjected to the same procedure
and placed ’f‘ﬂ@?_%ﬂpéé’ JRORRIAGIeS: I A4 URLNR ?Wﬂé}%iﬁrtﬁ;t;;lymer

removed with pliers and, the Polymer is remqved from the surface with a

Stregh e YPHECRTARY BPIREEBTSERE TS5 ThAPTTAEBRLr RPEURRARLNRR o o

morp ataisiyite P aleTpratsomedeureey eing thealipeauge and the coupon is
weighed ( in an analytical balance. 2QThe non-exposed reference |~

) cou%%hs a:/r\t{a%lga?\?\?éfg C(Cayocf %&Rﬁ?&mffhé‘ co%p%ns‘%re t%%ﬁs%pelntﬁé%p lytmer

is regonGrediiy dEYRIMAGEIEter in a sealed glass container (moisture chamber)

at ropm temperaie; laking Cae: ke 6OURINSHS BPEAGUAR IpEMiAlSments

1-18.1: t_he contair_ler. After 24 hours, the coupons and refere_nce coupons are
weighed again (W24 and W240"p respectively). The weight gained by the
CouRaRSRRMRARGIATMSITRIRIRALY BRURABW S TalaigIdatharRIeasien

reg%ggcggse}g& %’%% g@d?é‘séé% SERISS SBhiRUME S, GRLSated 33 IONOWS et 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 Cgjo 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 solw'/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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wherein: CIO is the corrosion index for the reference coupons calculated
as follows: W24,1 exp- Fri On exp GO= W24 is the weight (g) of the

e n after 24 hours in moisture conditions_; 30WO is the weight (
(é)? c??t?%’:le%(%%%ed coupon after 24 hours in contact with polymdt¢ BER§3/013839

the surface area (m2) of the coupon in contact with the polymer; h, is the

total height (mm) of the coupon; h"p is the height (m_m) of the part of the

coupon in contact with polymer; W24fte_x'p is the weight (g) qf referen.ce
of ebpu . atteri2Ahas i maistyie ﬁ@ﬁg}@%é%iany\g\ég%%ﬁg@og&g g\é% ‘%1]‘%6 e of
ek ours inside the oven before ]

o POt T aRifinc Lesporr e
P ESABSiEn i ai'é“i‘ﬂ@“fﬁéﬁ??fﬁ‘ﬁﬁrl@e@b‘ﬁéﬁh@?ﬂéh@ﬁﬂéﬂ%&fﬁl@achxole of Ti.
Dogingotes miseatiny pbProcicicates ne enyesiarensHmhigh :
peRRGiERIRS dig SRR DL ARSI SIABCRIEL deMalian, (RIE) Tor dhe e
re;@mglg& 'k%also calculated. Color formation initially and after a

xfure sing di i
16 NSPIGHE ARy 7P e iR Bﬂ}‘b%é%ﬁ?@%%ﬂﬂéquues

SRS oyt o giresmiro s Asomsins raoti
tempanaymimaooocdmmm@%m@@QAAB&EIS@I%&?H&J&PH&% %sﬂt%nned
bR AR EABN 63300480 241306 and 1,08 2 for 3 mintites then © -

5 lviasa for 3 minUtes. The samples are piace B fb{za?ﬁfgg?g&@ﬁ%‘@
? ARy ddefrm s sorfriaien BeBidaserelinebraredeternined in

accoriBerobamitbinS Tidab: tORGiT g ﬁmrﬁaaa@eaﬁ&lg%ﬁe{g rﬁ@@ﬁ@i@%&%%vgs

i fadj i _A'rgleecesse b
e e
“Vellow - 15Results are contamed in T abie 1 b REeeRd ki ismrsrsare of

owing. .
15 QE‘,.I r\ffkf?fbs}lgxgmtwféieassed through a static mixer for 10 seconds followed by

addition of phosphonic acid salt (calcium bis(((B,S-bis(l,l»dimethylethyl)A’hydroxypheny])-
methyDethylphosphonate) (Irganox™ 1425 from Ciba Corporation) (I-1425) and sufficient
bis(l,2,2,6,6,-pentamethyl-4-piperidinyl) sebacate (Irgafos™ 168, also from Ciba
Corporation, I-168, to give 1000 ppm in the devolatilized polymer.

The product stream is then heated to 250 °C at 3.5 MPa and devolatilized in a two
stage devolatilization process. The first stage operates at 1.5 MPa and 200 °C afier which the
polymer stream is reheated to 250 °C and passed into a flash vessel where remaining solvent
is removed under vacuum. HC] content in the unreacted ethylene vent exiting the
devolatilizer is determined once steady state operating conditions are attained. The resulting
molten polymer stream then passes through a melt forming die and cutter, and is cooled in a
water bath to give solid pellets, having a residual solvent content of 0.2 percent. The
polymerization is discontinued after producing about 25 kg of polymer.

In the comparative experiment, calcium stearate (CaSt) containing 3 percent water in
the form of a 9 percent suspension in Cs.10 n-alkane solvent is injected prior to passing the
mixture through an in-line static mixer. Two hindered phenol antioxidants, n-octadecy!
3,5-bis( 1,1-dimethylethyl)-4-hydroxyphenyl)ethanoate (Irganox ™ 1076 from Ciba
Corporation) (I-1076) and 1,6-hexamethylene-bis(3,5-di-t-butyl-4- hydroxyhydrocinnamate)
(Irganox™ 1010 from Ciba Corporation) (1-1010) and I-168 (1000 ppm) are added at the
same time.

The polymer products thus produced are subjected to HC1 measureraents in the vapor
phase above the die during extrusion. Extrusion experiments are conducted on a laboratory

scale APV Baker MP19TC co-rotating twin screw extruder with 19 mm screw diameter and

12



10

15

20

25

30

API!" R-FICI PPm P-HCI PPm. CI (StD) 0 day b 10 day b A* 250 200 3.8
1.0 -9.3-3.6 1-1425 (1000) 000 0.9
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barrel length of 40 D. The temperature profile in zones 1 to 7 is 170 °C to 230 °C with
increments of 10 °C, the die temperature is 240 °C and melt temperatures are between 248 °C
and 251 °C. The extruder is operated at 300 rpm, torque between 57 and 74 percent, and an
output between 2.9 and 3.1 kg/hr. Samples are collected by suction using Drager tubes with a
sensitivity range of 1-10 ppny/ liter of sample volume. Samples taken during extrusion are
collected over 20 minutes at a flow rate of 520 mi/min, with the Drager tube inlet located
0.7 cm above the die opening (P-HCI). Measurements of thé 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. |

Aluminum cylindrical receptacles (7.5 cm high, 2.2 cm diameter) containing about
25 g of polymer are heated under nitrogen to 225 °C until the polymer is molten. Mild steel
coupons (5 cm x 1 cm x 1mm, Nalco, Inc., Part number: P5071, pretreated by filing the
surface, contacting with hexane for 5 minutes, then with acetone for another 5 minutes, and
drying) are inserted vertically into the molten polymer in each receptacle. Two reference
coupons are subjected to the same procedure and placed into empty receptacles. After 24
hours the coupons are removed with pliers and the polymer is removed from the surface with
a spatula. The surface of the coupons (Sy) that has been in contact with the polymer sample
is measured using a caliper gauge and the coupon is weighed (W) in an analytical balance.
The non-exposed reference coupons are also weighed (Wopexp). The coupons are then
suspended above the surface of water in a sealed glass container (moisture chamber) at room
temperature taking care that the coupons do not touch the walls of the container. After 24
hours, the coupons and reference coupons are weighed again (Wa4 and Wagnep respectively).
The weight gained by the coupons compared to the reference coupons is related fo the
corrosion and the corrosion index (CI) expressed in g/m” is calculated as follows:

I = Was—Wo _ Clo(h’ “hexp}
S exp he

wherein: Cl, is the corrosion index for the reference coupons calculated as follows:

- W aan exp™ Wﬂn exp

Clo=
Ry

W24 is the weight (g) of the exposed coupon after 24 hours in moisture conditions;

W is the weight (g) of the exposed coupon after 24 hours in contact with polymer;
Sexp is the surface area (m®) of the coupon in contact with the polymer;

hy is the total height (vom) of the coupon;

heyp is the height (mm) of the part of the coupon in contact with polymer;

Waanexpis the weight (g) of reference coupon after 24 hours in moisture conditions;
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0.11 (0) -9.8 -7.3 2 1-1425 (750) 0 0 3.5 0.0 0.17 (0.06) -9.6 73 30 O
2.%0.206,34949,18) -9.7 -7.3 comparatlvg, not an example ott.he Il,r(lj\grzﬁgl%gw(mg”
The foregoing results indicate that practice according to the inventi .
results in substantial reduction of acidic by-products, primarily HCI, bo_th in

the product and in the 20recycle stream with an associated re_duction in
corrosion index for the polymer. In addition, color body formation, as

deteriiaegibtheolash @pastReascalien SRS BOAG s hURHR WA e fore
eﬁﬁgéﬁggg, Ahese.regylts indicate that in addition to antioxidation properties,
: ¢

2

e single component additivezaccordin to the inventior_l, als_o achieves
neutralisation 8t FESRTGAFeRim0 ehihryetusrperane, primarily HCI. By

addinglthecpheiop wtts mcie S&l&moﬁibﬂdaéﬁaﬁpﬁi%iﬁr&_ﬂﬁ{&tm&ﬁgﬁ] sample. A
rﬁd@ﬁﬂﬂﬁ&hdﬁ%@%%&&é@ﬁ}ﬁ@&ﬁ%@%ﬁ% %%&,Qﬁgﬁgﬁgr the severity of
corrosion. Standard deviation (StD) for the samples is also calculated.

Color formation initially and after 10 days exposure to NO, (gas fading) is
determined by exposing molded plaques to 4-6 ppm NO, at 60 °C and 87 percent relative
atmospheric humidity for 10 days in accordance with AATCC 164. Plaques (5 cmx 10 em x
1 mm) are compression molded at 130 °C and 1.0 MPa for 3 minutes then 15 MPa for
3 minutes. The samples are placed on a rotating rack in the gas fading oven at 60 °C. The
CIE color coordinates are determined in accordance with ASTM D 1925-77. The change in
CIE color coordinates is an indication for the gas fading resistance. An increase (less
negative) b value represents yellowing. Small increases in b value denote little yellowing,

Results are contained in Table 1.

. Table 1
Neutralizer I-1076 | 11010 § R-HCI | P-HCI CI 0 day | 10 day
Ex. (ppm) ppm ppm | ppm | ppm (StD) b b
A* CaSt (1250) 250 200 3.8 1.0 042 (0.18) { -9.3 -3.6
1 1-1425 (1000) 0 0 0 0.9 0.11(0) -9.8 -7.3
2 I-1425 (750) 0 0 3.5 0.0 10.17(0.06) | -9.6 -7.3
3 1-1425 (500) 0 0 2.2 0.5 0.31(0.18) | 9.7 -7.3

* comparative, not an example of the invention
The foregoing results indicate that practice according to the invention results in

substantial reduction of acidic by-products, primarily HCI, both in the product and in the
recycle stream with an associated reduction in corrosion index for the polymer. In addition,
color body formation, as determined by color b measurements 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,

thexeby greatly reducing corrosive properties of the recycle stream.
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thereby greatly reducing corrosive properties of the recycle stream.

MCSLLP CLANS: 1.A process for deactivating an active catalyst species

in an olefin polymer stream. exiting a polymerization reactor and.

neutralizing catalyst residues and imparting antioxidative properties to #CSLLF
olefin polymer comprising adding a catalyst deactivator and 5an alkaline
qarthimetal salt of a phosphoric- or phosphonic acid to an olefin polymer
stream exiting a polymerization reactor, each in a quantity at least

sufficiertt to de’écﬂfx‘?ﬁfé“af&ﬁf)&"&%lt’dwtte”é‘p"&é‘ité%ﬁi’ﬁﬁé&%&#ﬁ%Fbﬂb%t'ﬁf‘&ﬁa‘ym‘“
netdtializatbptalyshyiasihiasn ieRspectve Mwadﬁu@seq%&nthermmd neiheing
resulting polymer pro uct h reln the hospharic- hosph
e P R TR o SR o anc

hydebedinsydenle geou s REfis R bdphdkid: a@lmmw@ammcmmmer stream
'%x(ﬁgn?go 5Wmtxrf§a9)c(>¥g§£]c@[r SééléH lin (ﬁ Ahlt‘ll IS@Q% K@!ﬂ&&ﬁﬁ%‘ ngfctt@vate active

cation: 2 %}2 A process For reducing co OS|on plugging or fouling of olefin

praalyEtoneaitd redsverlyegu Wﬁﬂ%ﬂ@ﬂé‘é\ﬁl%ﬂH@‘a@tiééeéatﬁ‘-lpé(t“vel% and

smgtalaent@n&tetmlpgmm@t@ttﬁ C?mwtlgr@c@@b/menzauon reactor and
neutr |2|ng catalyst residues, said process comprising adding to the olefin

polymerdtresimihg @afa%f&eaémfalaﬁawa%ﬁﬁetéaﬂw aihedaiury

phosphorlc o; phosphonic acid and subsequently recovering the resulting

3
25poly uct; whereln the p sphoric- or phos nic acid salt
corres onds to rmula:wher |n,+2 . A
R—-—P(O)——o HX R--l!)(O)——o M
0—-‘
R3
wherein,
R' is a divalent oxygen or hydrocarbylene group;
R?is Cr4 alkyl;
R?, individually each occurrence, is Cy. alkyl;
X is oxygen or sulfur; and
M is an alkaline earth metal cation.
2. A process for reducing corrosion, plugging or fouling of olefin production

and recovery equipment while deactivating active catalyst species in an olefin polymer
stream exiting a polymerization reactor and neutralizing catalyst residues, said process
comprising adding to the olefin polymer stream a catalyst deactivator and an alkaline earth
metal salt of a phosphoric- or phosphonic acid and subsequently recovering the resulting
polymer product;

wherein the phosphoric- or phosphonic acid salt corresponds to the formula:

R3 RB .
[ HX R.l.._ 1')(0).-— O] M"‘z [ HX Frl-- :%)(O}__()j M+2
OR* 2 or o-
R? R?
wherein,

R' is a divalent oxygen or hydrocarbylene group;
R? is C4 alkyl;

LT .
R7, individually each occurrence, is Cy,g alkyl;
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Rl is a divalent oxygen or h droc rbylene group; R2 is C14 alkyl; R3,

individually each occurrence. is (1-20 alkyl; MCSLLP .X. is oxygen or

sulfur and M is all alkaline earth metal cation. 3. A process according

to any one of claims 1 or 2, wherein the deactivating agent and alkaline

earth metal salt of a phosphoric- or phosphonic acid are combined prior y1ngy i &
Sto additiende, the elefimpolymner stream, and thereafter said combination

is mixed with the olefin polymer stream. 4. The process according to

any one"bEARIAHEES GHRBrRHAL &AM his((c3,5-
bis(1,1-glimethylethybs4bysitxy phenAsetpethylpbesphasaia)is acdedating
tg@t“rll]? J%%I%mirh%rme%p. 1\?‘§.Tﬂe process, aqcc_)rd‘in% to any one of claims. d prior
T8 WABFEIN A OTafin PoIymiat 1 & MORRRfmeP Blis s g ptsponained prior
dp adsopolymer ofdthyleiyerwithrong ardioneat)oneidfiosprepared hyixegevith the
ofi&ly taisylgpég nelal containing catalyst composition. 6. The process
according to any one of claims 1-3 wherein the catalyst composition

compriges halddemrecessrisiitairadtalof Grotisad6 ofivdPeiiodiciTabes(((3.5-
qa‘i«@ﬂmmnmﬁmtm@er@%m@%@&Hmaﬂs;i{&xo%ﬁheméjqga&@q e polymer

organoaluminum cocatalyst. . The process according to any one o
SAfAE 1-3 wherein an agueous solution containing from 0.1 to 60 percent

phospheric- oriphqosphasiscasidisalb isempleyethasthes eatalyst the olefin polymer
dea%tivator and nﬁutralizer. 208.;&?@ glProcess aﬁtcordin

RS BB e B LR gy more ©
eartivlnietabsalt@chmnixed by tpassing thralighnoneior cnatesstatigmixing
clenens o RS IG PRA B s e A
ZRIPRK PO/ petiEicsmplosiion bhrainedbsizhel Srsuwss of arijofeioflic Table of
QRMSs;3ind optionally magnesium and/or an alkoxide; and an organoaluminum
cocatalyst.

7. The process according to any one of claims 1-3 wherein an aqueous solution
containing from 0.1 to 60 percent phosphoric- or phosphonic acid salt is employed as the
catalyst deactivator and neutralizer.

8. The process according to any one of claims 1-3 wherein the polymer stream,
catalyst deactivator and alkaline earth metal salt are mixed by passing through one or more
static mixing elements prior to recovery of the polymer.

9. The process according to any one of claims 1-3 wherein the polymer is
recovered by devolatilization.

10. A polymeric composition obtained by the process of any one of claims 1-3.

16



