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manner. In addition, polymerization outside the reactor can lead to

excess heat generation and deposits of relatively low molecular weight
25. polymer especially in recycle lines and vessels; Polymers are also
subjected to high temperatures when melt processing the polymers, such as
in pellet extrusion or other extrusion or molding operations to make
articles.
It is known to add water and other polar compounds or reactive
30 hydrogen containing compounds at the end of a polymerization reaction to
deactivate the polymerization catalyst. Upon contact of such compounds
with the catalyst, considerable amounts of acidic compounds and halide
containing compounds such as hydrogen chloride may be formed which cause
corrosion in the process equipment and can enter into monomer or diluent
35 recycle lines and thus need to be rendered inactive. Therefore, besides a
- deactivator compound also a compound is added that converts or traps the
acidic and halogen-containing compounds into non-harmful compounds which
can remain in the polymers. Compounds of a basic nature, and particularly
metal salts of aliphatic or fatty acids such as calcium stearate and
40 natural or synthetic hydrotalcites are typically used for this purpose.
EP-67,645 and EP-71,252 disclose the use of water in combination with a
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25 volatile and a volatile catalyst killer in high pressure processes. Water
or water-releasing compounds are disclosed as volatile catélyst killer.
The non-volatile killer components may be a component with a molecular
weight higher than 200, such as alcohols, phenols diols, .polyols,
saccharides, ethers, epoxides, aldehydes, ketones, carboxylic acids,

30 diacids and polyacids, their anhydrides, esters or salts, polyalkylene
glycols, and amines. ' '

It is an objective of the present invention to provide for an
additive composition that can render a transition metal polymerization
catalyst or its decomposition products inert after the polymerization step

35 or during conversion or use of the polymer, thereby avoiding significant
corrosion problems in the process or conversion equipment.. According to a
further objective the present invention provides for the use of an
additive composition that renders transition metal catalysts or its
decomposition products inert without releasing unacceptable amounts of

40 acidic byproducts.
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35  an element selected from group 16 of the Perlodlc table of elements, R comprises one or
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of R-C(R");-X-H, fractions n and m are both 0.5, if Y is a monovalent cation. In case

35 groupR comprlses other groups (- C(R )2-X-Q) Wthh do not meet the definition of
groups Y or -C(R"),-X-H, such other groups are not included in the determination of

mole fractions n and m.
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30 According to the present invention, the additive composition
preferably comprises groups derived from the polymerization of alkylene
sulfides or oxides, such as ethylene oxide (EO), propylene oxide (PO), and
butylene oxide (B0O) or mixtures of such oxides, and analogous sulfur
compounds. If more than one alkylene oxide is used in the preparation of

35 the additive composition, such alkylene oxides may be reacted
simultaneously or sequentially, resulting in randomly distributed or
sequentially distributed alkylene oxy groups. By sequential reaction of
different alkylene oxides, blocks of the different units will be present.
when such a different alkylene oxide is added at the end of the reaction

40 of another alkylene oxide, a so-called capped poly(alkylene oxy) compound

is obtained. By selecting the type of these monomers, the manner of
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thus preferabt y conpri ses eriva or ound
The ABnbewdspcargyi cﬁ%‘P‘F“ndaﬁP‘Wﬁlélﬁg (o341 v id Me)‘?“@?t“%‘hﬂs Selec‘:ed fr°m the
group consisting of OH, SH, COOH, COSH, CSSH, NHR® wherein R® is hydrogen

or a hydrocarbyl group of up to 50 carbon atoms, or reactive derivatives
of any of the foregoing groups, such as ethers, anhydrides, esters, and
salts. The initiator compound and R® may contain saturated or

30 unsaturated, linear or branched hydrocarbyl groups. Preferably, the
initiator compound comprises one or more, substituted or unsubstituted,
aliphatic, cycloaliphatic, and aromatic groups or mixtures thereof. As
initiator compounds also prepolymers can be used wherein an initiator
compound has already reacted with an oxide, sulfide or cyclic ether or

35 thioether monomer to a certain degree. The additive composition or group
R of the additive composition thus preferably comprises a derivative A of
such an initiator compound.

The number of cations Y, anionic groups -C(R!),-X", and

optionally -C(R'),-X-H groups per compound in the additive composition

40 will depend on the functionality of group R and in particular on the

functionality of the initiator molecule, if any, i.e. the number of
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functionality of the initiator nolecule, if any, i.e. the nunber of -6 WO
03/ 055920 0 9 JUN 2006 PCT/US02/40141 reactive protons present in the
initiator conpound, and of the other reactants used in making the additive
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In a preferred additive composition 0.00055n£0.75 and Y is a
cation of a metal selected from group 1 of the Periodic Table of Elements.
Advantageously, 0.0055n<0.5 and Y is potassium. More preferably,
0.01<n<0.35, most preferably, 0.025n<0.30.

30 It has been found advantageous in the use and processes
according to the present invention that the additive composition contains
at least 0.01 weight percent, preferably at least 0.02 weight percent,
most preferably at least 0.05 weight percent of Y, based on the weight of
the additive composition. The additive compound advantageously contains

35 at most 15 weight percent, preferably at most 5 weight percent, most
preferably at most 2.5 weight percent of Y, based on the weigbt of the
additive composition.

The additive composition used in the present invention
generally has a weight average molecular weight of at least 100,

40 preferably of at least 200, suitably of at least 500, more suitably at

least 1000. Although not critical, from an economical and efficiency
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preferablyfrom s preferr
content Bf°% r°8Fr’r?5‘50§ ’t’b tgeoradﬂ@Fg?ﬁ"m%’ O8rhE? AR ﬂmbraef%]raé'—m’? mode f st desi um’
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present pramitbdroRbEsitioh] abeerine el bgn1aey Son cakidiedadd: E%oaﬁé -is fpoppased
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the skille erson s a are € Co fiecassy
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conposi t Fegreiare nokfersblmt &y redetmsesun rrathen product i on of several types of

surfactants, such aRe pRit}ghy ot Sorephefay €He RYaalISi v cbRsIsGt Clsabysi §n I N 30
such prepar %&k?&t 5P, %]n%%l,yar%“a%%h%ti‘é Q, eQIMmQUNd, sk‘ ﬁeeda” g;' heohgl

carboxylrc acid or other active rogen containing i S used

whi ¢ i s ?%%‘?cf%oﬂ\ra Bp533158 ‘6‘?’“pﬁﬁ’r’ie‘°8tﬂ’er°h€‘6?ﬁﬁ‘fﬁhﬂ%lcsl PRehg) ﬂﬁléh*ée oxi des or
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necessary using routine experimentation techniques. The current additive
" compositions are often intermediates in the production of several types of

surfactants, such as polyglycols, prepared by using basic catalysts. 1In

30 such preparation, typically an initiator compound, like an alcohol,
carboxylic acid or other active hydrogen containing compound, is used
which is reacted with one or more other compounds, like alkylene oxides or
alkylene sulphides or cyclic ethers and cyqlic thioethers. A catalyst,
often a basic alkali metal catalyst, may be used, but is not always

35. necessary. The catalyst typically reacts with the initiator compound to
provide a reactive group, like an alkyloxide anion or an alkylsulphide
anion, which is reactive with other compounds such as alkylene oxides.
Also a monomer can be used as an initiator, typically after reaction with
a catalyst. Using an initiator compound provides flexibility in making

a0 different additive compositions of different functionality and varying

properties. When a basic catalyst is used, such as sodium or potassium
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Suitable methods for preparing the current additive
compositions or intermediates therefor are fognd in 1 *Nonionic
Surfactants,” in Surfactant Science Series (M.J. Schick ed., Marcel Dekker
35 Inc. 1966) ("Schick®) which is incorporated by reference herein.
preferred classes of compounds from which the current additive
compositions may be prepared or in whose preparations the current additive
compositions are prepared as intermediates include polyoxyvalkylene (alkyl
or alkylaryl) alecohols, polyoxyalkylene {alkyl or alkylaryl) mercaptans,
40 polyoxyalkylene (alkyl or alkylaryl) amines, alkoxylated polyglycerol
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as n 25 alokyd/eb, 31 AUr9P a5 884 1 @8amidR0a DdyARE 43 i t 1O kAbY Qoszacmloyst s that

may be ysed '”‘ELHdlg t§%t EFQ‘B}rddsSH&]Q&Fa;?i I“ag:llnéé Glh dd Lyss aﬁ&h

exanples ? cero ﬂ¥ esters an
al koxy| at%eyPeast ﬁ?naec. a%e"’(réﬁa?ﬁ“é’re 5 togcHER) FSTEPERfY amines such as n-

25 alkyl-1, 3-propanediamines, and polyamines. Suitable catalysts that may be
used include water and strong acids such as HCl.
| Illustrative examples of alkoxylated polyglycerol fatty acids
and esters and alkoxylated fatty acids (Chapter 5 in Schick) include
diglycerol distearate alkoxylated with EO, PO or BO, oleic acid
30 alkoxylated with EO, PO or BO. Initiator compounds are fatty acids and
suitable catalysts include alkali metal carbonates and potassium
carbonate.
Useful polyoxyalkylene alkylamides (Chapter 8 in Schick)
include alkoxylated alkylol lauric moncamide, alkoxylated coconut
35  diethanolamide, and alkoxylated stearyl amide. Suitable initiator
compounds are mono and di-alkanocl amides that are reacted with alkylene
oxide in presence of a base catalyst. Other polyoxyalkylene alkylamides
include those having sulfonamides, imides, carbamates, ureas, guanidines,
imidazolines, and phosphonamidic acids. These are typically prepared from

40 sulfonamide, acid amide, urea, acylguanylureas, guanylureas, guanidines
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“diglycerol distearate alkoxylated with EQ, PO or BO, ol ei c 0tiiN808

al koxyl weebossdido EO, PO or BO. Initiator conpounds are fpttrwsam(ﬂs] and
suitabl e catalysts include alkali netal carbonates and potassium
carbonate. Useful polyoxyal kyl ene al kyl am des (Chapter 8 in Schick)

i nclude al koxyl ated al kyl ol I auric nonoam de, al koxyl ated coconut 35

di et hanol am de, and al koxyl ated stearyl am de. Suitable initiator
conpounds (&P indikstaFit-edi - edvdneirbanydesarhlineare Rebidedoliineh wlikyhene
oxi de in psmBARES thht arkassictal alithal a1k hbes oRObY QXY ahk phesacal v laphdes

i ncl ude those having sul fonam des, imdes, carbamates, ureas, guanidines,

i m dazol i nes, and phosphonam di ¢ aci ds. These are typically prepared from
40 sul f onanmi de, aci SLEANJROLYNEREZATAON |GARAWXATr eas, guanyl ureas, guani di nes
-10 WB 03/ 055920 0 ‘thel bk 2¥06£ B@bbﬁﬂ%&é&ﬂﬂm(c&ldéyi(stsubﬁﬁltsu&@ti) acyl

car bamyl 0uaRk 6l diene Ot 20,4‘1;&@13294 Wges shnid BLoleyconpaUngs [Lhaly are reacted

with al kyl ene o t he presence of a base ATl ON
CATALYST %“fﬁéaﬁae’ﬁ? e“'-th?‘Hé‘ B%lf;?ﬁéﬂez&f i R YBSE LALpgt O XS AP rIo8PRRF Sy Such
transiti orptedvatis curisadhd iacluded krensheipy asenl compamdi aml ascomttalyst
critical,oyeictidatshoulrgpbeaiagpablteandi tpoh Waekl Zdago@ebha Hononers. Such

cat al st sort@émeaéahylﬁ AchiBadald AaLGA LPtal GorpouAd and g cogat alyst

or activator icall'y “a transition metal conmpoun |
or ganomet 19 i Ea’lﬁ}ﬁb%ﬁ‘& %9r EOEBMEY NP RS D& pT Y Pl febreerPifents. As

t he transhdlida ofetatrapeinpioundetdlhef echeaygrdwsehpicoybe grbop I@xafifHeziodic

hal i de ofTaasler@mh&i\&rasrrei %I @ﬂe gR6uy eves s%aﬁ&.&h@hﬂfu@ﬁpzﬁ%) Ofsch)ﬁréé)d' c -
Tabl e of EI emant% £1des vana a§l£rom scaadndl um I}lh{oeg o iuch as
titani um Halrdes, vanadi um anadi um oxynardes arhd SHFEE P an
15 oxibde Bfidg 2% &n%*’latnisbhl?fbf“SFalontﬁ? GFORRSs 33122 sueh @R %r%‘h‘l"brﬁrelﬂafide'

t ri oxi de,molybtisthaentirmxt ¢ auddehandke he Al sk eixdd sxynhadddesxy hal i des,

hydr ocar W&&bﬂ%@mﬂa&gd Mixehdes ;ansd hmdﬁﬁﬁ%EMyQ&ij&e“s BrE LAUXALRE8AYS! Y
used. As th@1 or,ganomet aarllcl)m%tcgfpoun ounge %Iengyma e, el QY& célan Qrganic
al um num corrpound Such? K 3( | Gni nam hl of | €. 6r an 20

organi c A PIINCABRAYES| ’EHﬁhCBFrmléX s‘ﬂé‘ﬁ‘”&‘g“ aPK alymimEneHegHYS a2
conplzex, @mendd laphsdduexyagresinm wempign esthimscabptlerluBpinagigigresiatmal ysts to

be used idbrhex, praﬂ&%’ﬂkylﬂd&ﬂﬂ(' erlmhﬂﬁﬁ—lﬂdgnéélﬁmzd:@@llei t pperaabataest gsand.
the Phillips tybe calalysis . ou (ARl &, POhymLi &Al 190, £ALalysLe: hiat, . be

used int ﬁ presen ven |1 oOn are osed apanese Lal open at ent
Publ i cat i ¢ Pmlla?mm%flaﬁiﬁ ‘No. 59806/ 1981, and US patents 4,314,912,
4,547,475, 4,544, 63\idtal])& 201 M izantbnd c6GLyA6S, thali mdy heeusedcin pdeat ed

her 6i2@ byp:;esent invention are disclosed in Japanese Laid-open Patent Publication

No. 47409/1981 and No. 59806/i981, and US patents 4,314,912, 4,547,475,
4,544,647, 4,526,943, and 4,661,465, which are incorporated herein by
reference. Exemplary of a preferred catalyst is a catalyst comprising a
solid reaction product, obtained by the reaction between an organic

30 magnesium compound and a titanium compound or a vanadium compound, and an
organic aluminum compound, as disclosed in Japanese Laid-open Patent
Publication No. 47409/1981 or No. 59806/1981.

A further example is a catalyst comprising a catalyst

component [A] having a reaction product between an organic magnesium

35 compound soluble in a hydrocarbon solvent, which may contain an electron
donating organic compound, and one or a mixture of two or more selected
from hydrogen chloride, organic hélides, halides of boron, aluminum,
silicon, germanium, tin, lead, phosphorus, arsenic, antimony, bismuth,
zinc, cadmium and mercury, to be contacted with a titanium compound and/or

40 a vanadium compound, and [B] an organometallic compound.
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.reference. Exenplary of a preferred catalyst is a catalyst chon'HP'l@% a
sol i d MEReXSM0pr oduct, obtai ned by the reaction bet weRCIVSHHHAl ¢ 30
magnesi um conpound and a titani um conpound or a vanadi um conpound, and an
organi ¢ al um num conpound, as disclosed in Japanese Lai d-open Patent

Publ i cati on No. 47409/1981 or No. 59806/1981. A further exanple is a

catal yst conprising a catal yst_. conponent [A] havi ng g actian product
bet ween an or gani ¢ “RAHMES PEH285S CHITBOYTY CSBPLUHTEOF r} hsfg?ﬁ%darlﬂo sol vent,
whi ch may, 8ant4as eenuetLct 4 12 dtmm Ny iocgarnretedmeoeird byarefegaecor a

m xture %etma%sm&ﬁp&s@t@&ﬁ %Qmprlrs@m medbeg&rbccmml Q@suleg g hal i des,
hal i des of bor.on, aI um u

.C. tin e gsphor us,
ar seni ¢, “SMRIBAY A bP STRPAS l‘m&}’ail “cad ugggb tacung {iﬁj eqco% S8 ed
with a tlhwémqamrberompémﬂct EW%FWEG%PWF%G@GHWJHH thengerngpl gfprmula
or ganorrEtRﬁjld k&1€£QMRAENE) ad 11Kt GHeOb&DA{2t81 Bic] bN mdRQ 61 i PedT lde026u:Hde4 1

Anot her (g table cat aLytrtanQPJIBQSd\éég‘i’ncénﬁ:o@h%@e%???er@t@d'*’)3?7 tg}%?gm&ﬁs and

US- 4, 314, vvh c% are incorporated herein erence cat al yst

conposi t TBHORo e WRRF oA &TTh A 8 R CF 2t TR r B t%f fomRT bt ngPg A) a
nagnesi urehaddiderqlepar ed ayhydontadyl ngrdub) hatingefisim dnte> Bbéwy 26 ceadbon

sogugg r;?g,lt;@%c;l{@ COHRLIMRNLy | ei:@c%ezaw&lmé t hengepasaah izmeaal&ncﬁzhﬁvm F€t3
an a ea one non e eas
one tr ané/iail.?%sn%ﬁ%r? gler% Oungxe vglence g gllnerS: x@{z 1%\% §O\$'|a[l€1$ toaszhg

repres
wher ei n Paienceqof (B¢l Gﬁtﬁfﬁ{aﬂy(ﬂn Eii%’d‘dé’“ﬂl f’?lb?e tsﬁércefjel‘}?bdipﬁl‘?*&l}il?é R
i s a hydmraceafdaybapmtopm hawbandf. r ormetetablabotie 28owey bénhalfdatanded 26 i s a

hal i de org by l%ﬁ@rézyl:%e% e ANgkohp8astt dc-Rdenandaiidnys Nav grovahues from
zero up to t b‘e)nce aTrg and x+y has a value equal to the vaI ence of

e va
Tm (&) &PTPOITEr! {Mah®dft1Ciial halide source; (D) opti Ona”ﬁ%{j
or ganoal uni num congoukeer F'Pé‘?aénlab?%}:alt’ﬁ% CORBRFHEIGPS ﬁ’éFl el ot Y

suffici erﬁ;Taté!Q:sCQﬂNﬂl’ 641 he, RGPaBpsare ¢ agfled6d credanbgnesi the awﬂtwi:nc 15

component, b4l Qealﬂ%% Gron Pl 00 41 LANIR:€ AU USrHGATAGEAL @AR A1 an
di scl ose at.e

52 0]
t he cat alaﬁ“i’ipheﬁ?d’ﬂﬁﬁ ‘?"533‘??5 H‘al?ﬁrugﬁ 3’5‘%1 Xt %én ﬁﬁga% ?g%srt @E JSJ ggé% o;’
di l uent awoduble gnoanempgRgshBR dakRY EH jexXB) lﬁfeée‘?ﬁﬁ SPErWIARY SXTTEN [ A) . at
| east OnQohyﬂfrﬁﬁaerﬂﬂ ;S @t ubitel exganoeagpdesingnhpbider sakrcef BndtiPl edst one
organi c I’Dé £ t%@lé‘idﬁ Bgtamat(%’ aiomp&\gd aknd Q@steNQLY G’IﬂlHCl:dﬁ@oh&hdsde

source;, an D © | east. on It n t CO u erein
(1) the é&ﬁpg‘;?é:ﬁ in cppossaefoil R ‘g?da’{@ at ) o ;;’ (tﬁ P r‘ ‘%PBW (A,
(B), (D) and (C). catalyss cemﬁ%éf?fr%ﬁgnﬁ 5 aﬂé‘iet“u on Merar

conp@ynd hatbndarti Dgasat oheasbamh@ahmﬁdcmpﬂgt%h@yﬂ Frent edylalsrRdicet on

can al so Jy%d. These compounds also referred to as metallocenes or single site

catalysts ére advantageously used with a cocatalyst which may be an
organoaluminum compound or organoboron compound, organoaluminum oxy
compounds, such as aluminoxanes, ionic activator compounds comprising a

30 labile bulky anion and a cation which is capable of reacting with a ligand
of the transition metal metallocene to form an active catalyst. Examples
of this last type activators are trisubstituted ammonium borates, such as
anilinium tetrakis(pentafluorophenyl)borate. Such catalyst systems are
suitably described in EP-416,815, EP-418, 004, EP-277,003, EP-277,004, EP-

35 EP-129,368, EP-250,601, which are incorporated by reference herein. The

present invention is most advantageous if the catalyst composition used

contains or reduces halides.
In the process of the present invention the catalyst

preferably comprises halogen, more preferably the catalyst comprises a
40 transition metal of groups 3-6 of the Periodic Table of Elements, a

halide, an organoaluminum compound and optionally magnesium.
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.used. These conpounds also referred to as netal | ocenes or siﬂﬂ%UBNsm@ﬁs
cat al y¥VQ '¥P¥9%Hvant ageousl y used with a cocatal yst whi dFTHESPZH8144Nn

or ganoal um num conpound or organoboron conpound, organoal um num oxy
conpounds, such as al um noxanes, ionic activator conpounds conprising a 30
| abi | e bul ky ani on and a cation which is capable of reacting wwth a |Iigand
of the transition netal netallocene to forman active catal yst. Exanples

of this last type acti vat ors are tri subst i tuted ammoni um borates, such as
ani liniumtetraki s(ge ; 3 Such catal yst systens are

sui tably described e EPeﬁlﬁm&‘]di‘;erEPse@anm pfRed? 7B 1 EP12 16t004, EP 35
EP- 129, 368e1 (£R:250p Pl il e A %oame%pgc%%ﬁg &xgw‘eeag&%eo&?e ahe

ein
present ipvention_[s npst advantageous st co 05|{1in5nh%vslé’§
cont ai’ns BT ddtRe &4 ‘F?éF’P’&Ié’§°m‘Fﬂ “Pﬁ% Do el Yofrqmé 'id’r éQe‘Fﬁerﬂv%frﬂ“ForﬁSt he
catal yst eysmeléfizbl jy coaprlieses Hvakogdn, peroresepl eheres-y, tMeemlfpleyséne-
conpri sesy aheﬂ&der-@ns;!ctéwlrreﬁ&leneil OBRERSE3né 10f wihe Pex lethedT@?h?e

5" o 0sEorh 8 o MeRF9500R. W IS SPRO VRS B0 PP Bl IO LA

The ol ef i FPRPBYBIFEEe S BN | IPet Ple MO8 sPEY | FNRBAT P IRt ins andlor mikk|wmahl
Pr ef eor ecaneuef s ri. ADN@pets abact deweidny| paeeanhakeal @f tR6 gravhéld of SofHe@m 3

to 20 carhagmaionBie @ﬁﬁe& egﬁrﬁhhyaéu&mé mBQOHJerC@JJi&OQS astt%'&n ?,
exenplified 8 é’f&‘g gt ene-1 ene-1, hexene-1 enat ene-

1, hept ef&&H Hahde genvh cﬁ Do §BS3Eurghed H‘°E%EPFr5ew d%lr’t"ﬁer
al one or %tao:mc;epmrélomql iZseghrderatadydte hatlost] peaefditef arms ramlided in the
copol ynerdaaetleiizabi @ner of1iphaei Obigia-abphtaolf,| parardionwetiyisae) | 10 .

aMmOURLS 5,801 4R prd a,mre%%wtgme&espea}gppfé@daw ugheo RQ! yo®f,Of ot her
polynerlzabF

e eth unsat ur te no S sy as _styrene, al pha-
met hyl stﬁeéﬁgntanﬁ fgf éf’ ﬁigﬁf:cogll ﬁgﬁfuoafg ﬂ%?ﬁff‘g PhitRRERS not
destroy copamliedimlsuzh & §F°Mﬁaﬁy§“§enwﬁsthﬁ%ﬂﬁéfh gchere-teatimestyin t he
pol yneri zaiene-af &t laphatdha/enqpaadaiedon efuchsas partdceabinedey Bidwd eme, 15
propyl eng fa4 kit es of ethylene or propylene and up to 50 wei ght
percent especially fromabout_ 0,1 to about 40 vvel er cent _.of apot her

al phalol ef i n such aS*®pPTRfFEErE thA(RAFESRE W@%ﬁé’nl E’ eTfEried Auteithy| -
pent ene- |severalagiéf gyient arrdymexfizek &fn reshiaugs. 1smlbml&dtm1qtb%ﬁsedcbnle
total ORI pol2ReditRt P6OC 8ESpdfsibh @Pie&arhtidi el iy felymie: £ahibh eGagut

in sever 'afg Joflgnrn&%aepéry n@&imgh%l&ﬁgﬁ%qy&? amtlifighl gretsgap@l ques

| ud i at
ool yer | ZRUVBRE ghonpr SE BBISTRIT S PO CERFIAER Yol JHe 2B ton g

h|gﬂm2preg%g}p910n polymerization method in which ethylene or propylene or a mixture

of ethylene or propylene with a 1l-olefin is polymerized in the presence of
an inert hydrocarbon solvent at an average polymerization temperature
above the softening point and preferably above the melting point of the
resulting polymer, typically from 802C to 300°C, preferably from 100 to

30 3002C, most preferably from 130 to 275°C. The polymerization pressure
typically is from 10 to 500 atm. Illustrative of the high temperature,
high pressure polymerization method using a transition metal catalyst is
one wherein ethylene or a mixture of ethylene with one or more 1- oleflns
is polymerized by feeding a transition metal polymerization catalyst at an

35 average polymerization temperature of 130 to 300:C under a polymerization
pressure of 200 to 3,000 atm. Inert hydrocarbon diluents to be used in
the solution or slurry polymerization techniques include butane, pentane,
hexane, cyclohexane, heptane, octane, isooctane, nonane, decane, dodecane
and mixtures thereof. Hydrogen or other chain transfer agents and

40 polymerization temperature are typically used for controlling molecular

weight of the olefin polymer.
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.pol yneri zation. Representative of such techniques is, for ex N 25
sol ut i oWOdB(%5372% i zati on method in which ethyl ene or propY¥ENEYZHOIY i xture
of ethylene or propylene with a 1-olefin is polynerized in the presence of
an inert hydrocarbon sol vent at an average pol ynerization tenperature

above the softening point and preferably above the. nelting point of. the

resulting polyner, typjcally fro QOC to 3002C, . preferably from 100 to 30
3002C, nost prefer alﬁ%/gh? rp(’)’ﬁ%/is\foofqot%ﬁgﬁ%fe hénv[)egf§°r?eraffszoatsflo?leqﬁllgggsclfr e

t ypi cal | yaral¥elopeder dzB3300 HUPS |MAYUBE rerriryed @Rt t e SHPSfTueRh e Panaldel

hi gh pressuifed@b Vi £&dds), ObadiEbiEibytiSg Nthed shificdBS i 4 @b sihal tygat af yst s
one wher el.p, 811! &g gha s JL XiipSe i of ] §RG,MA! I DCo Ay ML, 1-0f ef i ns

i's polyneriz cf'_by feeding a transition nmetal polynerization catalyst at an
3.5 aber AGEVPSIFARYIZ AEFROAT tFNBBRE ANGr 8 0F¥018D Mg Rpd e Fdbton steps. US
pol yner i zaBsoi575pdetsibes of pAQ0et (zali60dracassdsnéont phyprdoardadgmelr | uents to

be used iQmpdNeiSH Wei O8he@b1 RlaUEEN Rt YOI ahd afd1@Bu 2 Cldlidhv g deRebttdens,
but ane, glg\g%a,ne, hexane -c%/clohexane J}?esstane octa oct an nonane,

t t ogeneow; lymérization catage ¢ lang R 308
decane, ETanat ATt BTSSP AP e BP Y43 GER Br-oo HeP i A=ETantf er
agent s amgtexpasnegure PP er bFrtieRpertatl vifle & ESRAFPFE ICRF-USeEOEEted ity ol | i ng
mol eqol arseried ght ir0fpakiE 0l & iuse®ol BARSrding3toNd PRIRTEAD GroGestUbLRAGRe

PCT/ US02/,4Q141 ; L, 111 RE@EE S8 1065102 1 R £5 6Bl yhe? Y 854 110N A3 Qe SADSEGURAL OF
paral | el pol yneri zation stelg carried out in subsequent or parallel

eps may he
pol yrer i 228FDFU2bHEE, SRUEH° rﬁ?llﬁ%?rrfjafh%" §§ﬂ%er6‘r‘“’éesdf“f’$e°r" RS pe” Gt
cat al yst .led$re oaddidacter conpaisiing on horpgereoys echtal ysir cemasytserphasd
pol yner i zath&itiSi 8P thks Holihe ebtutdont 16 paksePriarPalty Stz shé @net eps. US
> 809s 512 LERG! LOGS AL RO Y B £BLALLPE OGRS CoachOpo ! EARNLAG Bl YITET
conposi tions of “controlled conposition and_no] ecul ar wel %ht | stributions,
wher ei n #PtERLY ARCRSIGGRRMEGUEE PO IXPABT iSPAPF T BAPAFTEIaART SR BHEE one
het er ogeneotsrmpeh yarkiit ietal opelvaenl el Femoydpartdcesqlvget orromceeetdwdri n 10
Seri es OlsolitiRAr &hd GlechbPerif§ theASEHE NEoripds At amef emeckorpivesess et hyl ene

and opt i onal{ . anahheled! Bha-dl-ebliy SePRIGATEI i Gk diloferiObbbldnfapracess
under suitable SO LF[I n polyneri zatron terrperat ures and pressures 1 n at
| eas®0 on@EPEHEPS°T Nt ai ni ng a honpbgeneous cat al yst conposition, and
sequential ly this pokyher deoiidsi 6er i98spalrsedPo ST HAtEoa FEOBPRFSST P 5
react or Gophdiindi 60 a2 PRELRIs0gIBOuS0 Zisegh Br3seat Bi3psir49et hydosneand.s.
opti onal Ly anolhel al.R0f-gl clidlodnde: 188! Highen ROLYIENLEAldsBEEAGULS iaDS
to form &RPatditona pol'yner, ‘and renmvij S\?o(t.he %%v ngﬁ%ronlét{]})%rpg{yner
sol uti on %4A83¥e oV HgSt REPHAR HER EOAPDSTY i bf > The HORDIEREBUS “cat al yst s
enpl ayed 1308 desikeadindioe toveeh 95y BTI4TR L avhichente dapprgngsedhiersig by
af or ementd.gBebhce.
According to the present invention, the additive composition
is added at the end of the polymerization zone or downstream from the
polymerization zone. The reaction mixture emerging from the
30 polymerization reactor or zone after completion of polymerization contains
an olefin polymer, unaltered monomers, the polymerization catalyst a part
of which may still be active and optionally an inert hydrocarbon diluent
or solvent, when such a diluent or solvent is employed. 1In order to
render the transition metal catalyst or its decomposition products inert
35 after the polymer has been formed, the additive composition is mixed with
the reaction mixture. Mixing may be practiced at a location which may be
either before, at or after the outlet of the polymerization zone,
typically formed by a reducing valve, if any, situated between the
polymerization zone and the polymerization finishing steps, such as a
40 polymer separator. As to the method for mixing, the polymer process

stream and the additive composition stream may be simply mixed by
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~Further details for gas phase pol ynerization processes can be ngodHH ZP?F

U S. PaY@A$R55920588 790, 4,543,399, 5,352,749, 5,405, 922 PAFE24N3) i cation
Serial No. 926,009, filed August. 5, 1992 (corresponding to WO- 94/ 03509),
and U S. Application Serial No. 122,582, filed Septenber 17, 25 1993
(corresponding to WO-95/07942), which are incorporated herein by

ref erence i o the present_jinvention,.the additive conposition is
added at f%@(ig%%éng gt‘{%vé’ _s{')rbrleﬁlqnsérl?’g“gt cl"%)en%gf)naé“ ‘or  dEWAS l?’&%% f %rﬁ fe
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pol ymer i zéédodpposigash Girolictz0neén dket eipicdppt@i-boredoii fioltypaesddzaiveOn cont ai ns

an ol ?f i nc&h&"o)éﬂﬁron. ungl het %@eﬁ%‘&ﬂ@ra%vakﬂ?geg% ythEExi\;Z—l% i P&c%atrf?i'xXﬁ&, a part
of whi_ch magl stil g be active and ogt I onal Ilyipan Jlnert \e/dc{q%car bon di | uent

or solPverf®®fheTc8uth 2aS T Gt Er °5 GV aht 1PE BSF oy &4 *5t¥er to render
t he trans¢eironitisnals eaekdrpbly @dded referempesielvonr produertdonalediluedf, af t er
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o ther Cberushe Fhfvall 28 P TR0 SoRE M EPh BbaBir O0RL L B MUGEL TRY O° L il 1y
formed bydesTresiigi Hep PapsmIre; foraRoth siteubkash ot Weeopprer gad yWdretat i on
zone 1and tHexrepodny berdanezadt ewof omimehe nf sta@psepatatho@astaps 40 peduenee. In

separat ory Rgut Qnt PAYIRHINA 08L& NG, DG ngmp&@e&fémgip@as@md the
addi tive c(%%gos.ltlon stream be. si rrplaé mdéetd by -14 V\tg_O 03/ 055920, ?,-'9 JUN
2006 PCTHUIB27 226141 pE%?ﬁ?isni”% PRE R0 AEGHE VPRI EPERRS ISP EFIj ™ within

Al t er nat i 8h&l FoltmyrekvHer StFedmatieredrs [She Mparpaisderonagerpngifdenthangat al yst
conponent&het gdses #eCoapseit iietepraducis @aniteus apodkyseasontiac retbuwddt h t he

addi tsve ;AIPAN hbherd! 2R9SanCRR: fLUNdeRdY aldRgeRMS bk O aRPh Y, f PEsRd

m xi ng. 5_%%a_nsd sugh as tit atic_m chlr ?r an | q:-ilo}xgﬁ m, xer air‘[he additive

conposi t i Cir*F$prB éﬁiﬁ?@ GO BEFYTE tHE oty eP2 - dnd optithal dil uent,

i S subj ecrwrd fieRtdepAtEPF 0RngtBRYs P of 9% RBTe 10RP SREt REPSFBRGA®E or sol vent .

Such renoval is tymeehdihgdonehshtherdcnerieascang shble dsenpbycalanr evedoht,

%”;Cf easl nﬂJStCQ?or&&@éﬁ;ﬂaﬁa aPrcoJ@@nf&,,fE& faEéﬂfvaf éc;n{ph@iiﬁ?ﬂow paNgbidial srent i 10
ere _can be.gne .or two or re of such.separatiaqn_steps ce. In a

sol utZPonn]pI(ﬂ"-‘?ﬁE‘fnidfﬁtrf%ﬂa rc8g§§tsl°8? Th BRYRT é’ﬁetceor?%éF% Ur e ##g%?%;&g‘giur e

pol yner i zeamiPeni {opcesds be taddepdisy Abrisind - addSt # VT8 oFIFS ¢7 dRt PETERN Wit hin

the nol t edratel yorekas tdecaimsaheccas sipeniedaot ed imeno el sentick uliiveand

other gasgsnaLe HefPUEaA-sNEELES rdTvedt) iGOMdA)UDUS sPHAGRSEES tol BE chenmed 15
unreact ed nononers, a,n%l‘gdl l'uent and. other gasses,iBy. bg.s at.ed, where

desired, HhFPPRESBTHPELGh SPEEIEl * 1 i8s, Op?isgl’]fé’ﬁ{%/ mc%%glp'ng .
pur i REcatpaiymetigesiommalvenr be foeleprroyed .o Lf OB s BRy4pheterious
effect on recycled use of the polymerization solvent.

The additive composition is preferably added in a diluent or
solvent such that its viscosity is similar to the viscosity of the polymer
stream. This enables a quick and easy dispersion of the additive

30 composition in the polymer, especially in processes wherein the polymer is
molten or dissolved. It has been found that a very fine dispersion,
substantially a molecular dispersion, can be obtained by using the current
additive compositions. The solubility or dispersibility of the addi;ive
composition in a diluent can be adjusted by selecting appropriate

35 compositions. USiﬁg a propylene-oxy containing additive composition
enhances the compatibility of the additive composition with hydrocarbon
diluents and hydrocarbon compounds, like olefin polymers. Using ethylene-
oxy units enhances the compatibility with hydrophilic substances and
increases reactivity or reaction rate of the additive composition with the

40 transition metal catalyst or its decomposition products. It has been

found very advantageous to use block copolymers obtained from propylene
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.Dependi ng on the characteristics, such as nol ecul ar wei 1ty,
ang Y 86%@%H#n0the addi tive conposition may be solid orggégﬁwghﬁA undery
normal conditions or under use conditions. The additive conposition can be
added as it is, i.e. as a pure solid or in nolten state, or can be

di ssol ved or suspended in an inert solvent or diluent. Wen an inert

hydrocar QQ{QdéOlo\f t}Jlgnéjso?che,' tca%?edpﬁr?'ilf e leé'xo b}?l e ? Jf§r ed 1%525 These

polynerlzatlon sol vent a sol ven feren
pol yner i 74PEDHIP sB@%ﬁt’el@“‘Pﬁs%mﬁrﬁ‘I&Bﬁé&Fenl fowro? dhRY\EPforepsltdyiEni eud
ef fect onlispesdbedinipeoadsskhefopohakingi eatyilene SObVesih. cddtRyRehell t hyghiy .

conposi t 'd@glfa%lpr et]fh%r Q@&%;@Q%ﬁpéﬂﬁo% lééﬁnﬁh.é%r t Sl%la\é@nsto we ng\;}mTEercein

viscosity_is simlar to the VISCOSIté strea enabl es
a quitk é’ﬁdp’é"é’%’ R §6§r%“ SREGEPE HEYa it 15 v@mffbpﬁﬁ?ﬁégjr’f i2Sn1¢artt AR YedPYEer, -
especi al Pprésntpr opsgesi thhées Abathé Opetigimer persennmift erhydenedigdadk vidgivid has

been founditdabrafetapyy fliede whafPey Slediht psa@&kan&étabwfe&aﬂp} &RYE &han 1,
di sper si ggfta%qg RE OQ{‘QA r}ege %t%éljfggn%he]%g&{(ﬁn% - | t |a\£e cor;r)gom tions.

The sol ubi i sper Si nposi t1 df orha “Gffuent
can be a&f‘ﬁﬁlédmﬁiﬁ y8f éi?f‘fihb“’&ﬁp?foﬁinf’ AP YRS, céﬁﬁoasdidPFb‘fE °°’E!§fsﬁ§1%lf’
pr opy® enereferabimtiaisna eighidiavevagedonplosiuianweigmhaficas lehst Gonpaid botd ty

of the agdéfér\ésw@fpgélltéaea WObh mdamae&berhomgbéltt&easuaeﬂd hagdr egar bon
corrpounds 1 cuIie olee]L mg o %‘ %’reva egt ge erXcHrrla_' LS, enhances t he
conpat i b W TRy E drop SThSPRAESY Nt PR a54Ss PRIEFEFWIS or
reacti onCP%élélelPs't FT'éYaRle"PP%Ze@)rﬁS’%F’%G%HlW t‘“-l‘i‘et?fé"swt trre&ﬁ‘sﬁ?lﬁdoﬁr met al
cat al yst usaltdelrsd denor@osihi ©popyraaduetmaratbr hitgnbemsam DR pAferization

advad ageghts, wtysaetbé a5 kh CRARLYTEY §e£btﬂca' pef tnslcaﬂtnspr»sl 66€, the V\D
03/ 055920 9,9 ,JUN 2006 PCT/ U§02/ 401 }foX| ?t 00k L %I eng XI d gped
e

with et h§PEHE ST TR TH VT URE (XF pes® o dlatnl v °IES ’b%l i ons
have beefiP¢ duRdtiwad eV gyorPtr EacﬂCPVP’t‘VaéntP %Fs‘p@r sion in processes for
maki ng et hyl ene 1- ebefdas pbpel ynkrslubigipoyymadsatizinl prodesgeadai haw ®e

E 0 [rpOSI { hOPSa600TJ §8e altowla@aafscégt\peamnpe Ir&ﬁasséleas RIOBYLRAE: SRY o' |
u e_o nor. e eas cen cappe
A oo ST P Bef ShPabe oty faRtr bt BE0eudBta Arpu S08P

W th percen
pr ef er abFgmaass§ierh ageds tRePRIFE f}’etr%éh% Sojéf polumer QBFS/*%Fe”t%aﬁri
sui t abl yrenfea thasuch amirghesger senirdifEyendy ngroind hbe |akéon pr dcadisgst eps

and ul ti gﬁé%u‘i§§1rfgogg$éﬂsoe§ nohdle , Poh Rk or | 'Iﬁn@éi@h&ii\/@ GRAMRIELERE 10
pr ef er abl as _a. t. averaged mol egrlflsl ar el ge%ec(%edag rI east, 200 ¢ ndem)re
pref er abf”é o V%égt dfgﬁbve %ﬁm%cfdltfl Ve CBrposrtTon with 2 too I owY™ s
nol e2l apre@icghen rfepetrfisng on the preval ent tenperature and pressure
condi tions, may be reapay ibzes fcog@tther due lhottre sefwEhbe rddsbesyied of the
unal t er edagPNQEELSpb i & ROLY NRE S8R S Yrod@WShi8amMefcdtheyfokysbiiezat i on
the additive composition is less prone to give solid particles of any
significant size in the polymer. The reaction products are also very
30 finely, almost molecularly dispersed, which reduces gels in polymers and
improves optical properties, such as clarity and haze. Furthermore, the
absence of solid particles of any significant size on the surface of a
f£ilm or article formed from such a polymer also enhances other prOpegties
] like increased cling, where desired. Applications of the polymers where
35 polymers are extended or stretched to a high degree also become within
reach since the polymers obtained with the process or use of the current
invéntion do not tear or break that easily in view of the lack of
significantly sized solid particles in the current polymers. For example,
during film stretching or fiber spinning, the dimensions of prior art
40 additive solid particles approach those of the fiber or film thickness and
form weaknesses in the stretched film or fiber which tend to break more
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15 zone. Wth a too high nol ecul ar weight, e.g. more than 25, ®80JUN RM6

addi ti VOSB3 ti on nay be nore difficult to disperse aﬂ@“@éﬁ%ﬂ&ﬂng on

the functionality may not be economical in its use. For'gas phase and
slurry polynerization processes it may be desirable to use |ower viscosity
addi tive conpositions or suspensions or 20 solutions as conpared to

sol ution E ¥ner| ns, becaus. the(&&dtt ve. 03|t|on needs to enter

into the S8f1d po r’r%? YBSF (SOTPRE AT 8mefdofaﬁ%°(f $GchP% PERE s s.
Accor di ngkyvensyon gloyhetg shore thate st sadvapsasery, or ttivea blAsisd rdpaikecks or
monomner s, initiatorrhd wagédi®aabtddycoahmohe GdkiadiveWedngk i S1bnt Akt Saa0el-t i ve

_conposi ti g&gaqﬁ&f%ﬁa@&getc%qtgt%nt%pepésflgﬁesoogn@ combobRESTHELUON T OCESses.

It has be oun ersion o additive
conposi ti bRFTSPEi tarerldereh Htﬁtﬁk‘ét‘glwl’t‘ﬁ ‘t%éec%ﬁ“aﬁf%)t ap¥sihegey, 'to t he
addi tive turimgdsitheon lHadifi@esalpr omgpicalgexansekicE phid isal esinefuddkel,

St gni 11 capiersi ggd,n amaeNﬂecaly "fnesINEi8agH SB-prAdYGES foedal:ﬁfoy\régétgt 30

finely, alnost_nolec t@?ﬁ ersigy reduces s I n

i mproves Ot PEAT™r op T’&n g cllnﬁf’?t y 5N RS 1°f3u?’tc1’? Frbrean the
absence o#n@GldﬁdaqgaFt\tecF@@O@fitw soopiiekpe arith staralygt cheragntaice of a
filmr adsédicheivesr oiaebf OMastidion PaoyiRinidlgSEoignaBnaese ad:ieraydonperti es
li ke increagedvelds 9051\9/99& %hqesgt]rveg téranl f&%tt@tt%uett éheecmlygerr%stﬁ@e 35
pol ymer s eeten r strg g qﬂ% g h % hecorre W t

reach si nE: A tthf“E/’?‘?ﬁ’ s2hERF REGVIRT Fﬂ%g"ﬁ?’ %]r 8ER G P67 ent

i nvent i onregdwinoin tharrodyméyr.eakt thast besnsitpyng hat é\hﬁ ofespheingpklofers have

si gni fi canddyy 16k 20er&alvi ty PRbbd:ies ddd bhe «rdehial1Palepiess, mE&tm@xatEtl e

dur i qg fi Lﬂn %ggc?t Chl g%o?fosﬁbQ%at%R%ﬁ@'r@Qi?&% gr-Tl %E?éétqgg%yfregglﬁpedk%ér

addi ti've SO "'és ness "and

f orm weaknesses in f“Ffé’rgt‘tgéﬁ’ch‘étf PFESATGT 1RYSREEORr e degnal efdrpPyRerbre - 16
WO 03/ 0558 ifed adthrdd806:0 POH /S0 dr4tseadi the pTésengolyvemtioompdsh ti ons

obt ai ned 1@&1%@9; rtﬁvte OmpPévdar 856Hal bFopREE i &N wHerd28t nSth WL ETHRS Borrosion
di sadvantgrgieg o B.besqer degree. The reaction products of the additive
conposi tion nd eh I'l de="cont ai ni ng,cat al yst, conponents,_ residues,

decorffosi ti on produ@tesreS“tehé’F’EB‘fer iF £ BEPE Vel PAE FOUE TS R §°°te(§5 %“"Bound
by any t heorygas phapqeracksst he avshamderseﬁs wfpfﬁa eRPIvsRangiesobfmerhis sal t
i ncl ude K&hia PMalic1£363R, thadaddRad@d .cohpesisal isspasferubly adabd dispaised

t hroughouf &Q&&%h% LY é:t\@.?&? ARf basheal kel Mﬁ:lV@CQﬂ%mﬁQ@Gﬁ'&nmlx

products can I ncl tiLve co OSItIOﬂS conﬁg E? Els
corrponenté“‘iif“ai@lydet?*\/&f‘?\%’éy‘t‘?fe P88t Shen B s&éﬁ?%u nhﬁ%’ yi this is
pol y (28l kydferewbayr adlidhpblymaddrithy iromposiqliesn i-kusa glovdsrougpplymeact i on
with the gatpli§tpe)®sdidde@Shy melting the polymer powder and extruding it into
strands, cutting the strands into pellets, and cooling the polymer
pellets.
Alternatively, the additive composition can be added into a
30 polymer to be converted into a molded article like a film, bottle, sheet
or similar article when the polymer is subjected to heat and mixing or
shearing forces to allow an intimate mixture of additive composition and
polymer to be formed. Such conversion processes typically use melt
extruders which can accomplish such intimate dispersion of the additive
35 compositions with the polymer and thus contact with the catalyst residues.
Accordingly, the invention relates to the use of the present
additive composition for rendering inert undesired quantities of acidic
compounds or halogen-containing compounds present in an olefin polymer by
mixing the olefin polymer intimately with the additive composition.
40 Advantageously, the undesired quantities of acidic compounds or halogen-

containing compounds are derived from a transition metal catalyst.
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.the 'sal t cor;rgqound and the pol y(al kyl ene-oxy) al cohol, b?{fﬂ/ éﬂﬂ@w 2gugn
renai nNWMA3(052hol yner. 1t has been found that the resul éjg 4 rs have
very low corrosivity properties and are essentially neutral, neaning that
15 the acidic and corrosive catal yst residues are effectively rendered
inert. Accordingly, the present invention provides olefin polyners

obtai ned paceardi g ho JlQ?irPrpggﬁﬁe%,OBpM_%%a?%%tilﬂet}PJ eseldncbnyent hon,uhi ch

pol yners have I nproved opti cal  properties ereas not causjng corrosion
and’ pl at éSotht 2pPYEBneE d28apKE? e“FE% PG FRe AL AFPEAT L DAFL i ¢l e
form ng processdstich s wolgas phdsespivedessivoer avhdlerghe pelowmessansghi ch
produces ahife ipe! ¥dpbsitdlonSilel Beftdf hixdee form the additive conposition is
pref erabl y added pr,jor . or i.0g- t tyusi St t.9.all Qw t he
i £ ve. sompos | Sersaari® polesabidh UEh R EUTSE0 & BB B0 LVt
r esi duesPeutygiléze (Nplogaf-sontaining gpeinthefueh 6 P Yo msPlefids #1che
parti cl ehaldgefated polwkhglshepoésimsl , or ireshes rRgnpeinliey iaedidreabdidsngudthe
pol ymer po ‘isglafgise& i NGel ina bREQurate@ s gl M akhe sSbraads;knto.
pellets, and cooling the polynmer pellets. Alternatively, the additive
conposi t P&tf-can be added into a. 30 polymer to be converted into a nol ded.
artizde like a fil mhe bwbthte of streetdditiventérposiridanc hddeghehoulidebpol yner i s
subj ect edua Hemd t3NfedleXi 1@a0i1ysthenninAgs{Aacgsadt@r 8dd ow andipti mate
mXtUr e Qlnaldhl |aenEORRS L ol Al oA NAEY Qe B2pl oIl 1,,7?16“ conversi on
processes lflpilpl calﬁ y use nelt extruders Ich can acconplish such intinmate
di sper si 8ACHPOF He BJRF UGS 35T oSt 16 nRT SR FBPpUFREr *AnBRs RGE™
cont act Wpurdd that dat wsipgt theegfdfitdye conpest tiangl §ccordind woekhd presefitat es to
the yse @fvddi@oprdsesicalasdichh e conpasiat ol oftHoRBdemieagidgiert undesired
quantities_of i.di . or _h - ' ing§&Pp resent in
an ol efi Hnapccﬂe?ﬁ%rﬂb;eve%%% %@? %‘e@SFe‘?‘}%ggo g%&%_ﬁ?%tsi' mat e P%;L\A%tg Ey{)hl%
addi t i ve2BHSssPRIoGARent the) PERT e B8 Y Vet FEPARHESRr LY GRAMS OF ¥ aci dic
conpoundfeartikat ogen-caphysi phdgrapbnpiownds mandeding weertf thendecerparditioron
net al caF@éams 5L ZuMD 234035926h 5n0o 3Lbb20@6e RGRAMSRZAE Ahth lactivity
Pr ef?ﬁd' abig, c}wggeplney& oLyner, optionally in the presence of a diluent,
isih a m)llfen or “dI ssol'ved state and the additive conposition is
contacted with sai FPREMOURE GF HiS SOPYEY pEPRRASH SH# F& ThESHDIVNEP® and
addi t i ve peesgpositvennien ésbmitngriiiced. buthéram dint peanopbaResi effgiriensy al so be
used to Shatt bizei R is HdEsRLIZeEfal SEERCo0d@EibaLNgereBilNdon Sy heRhe,
pol yvi “.y;;sgmoré@ee 8o \ALQIENIed RAULLELIW #06n 7351 153086 duhiser
contai ni ng a.C|3|c r Bsrdues. suc s
25 million, and most preferably from 900 to 2500 parts per million.
Advantageously the additive composition is allowed to contact
the polymer stream before a separation step for at least a few seconds' to

several minutes, preferably from 10 seconds to 2 minutes, preferably under
intimate mixing conditions. ,

30 Although not required, the additive composition can be used in
combination with a compound capable of deactivating the catalyst. The
process advantageously comprises the_further step of adding at the end of
or downstream from the polymerization zone a compound capable of
deactivating the catalyst. The deactivatqr may be dissolved or suspended

35 in an inert hydrocarbon solvent, or it may be used as a pure solid or
under molten state. When an inert hydrocarbon solvent is used, it is
preferred to be the same as the polymerization solvent, if any, or the
solvent or diluent for the additive composition. Although not critical,
the deactivator is preferably added prior to or upstream from, or

40 simultaneously with the additive composition. The deactivator and

18-



.as copolyners of ethylene and unsaturated carboxylic acids, Qigkeumdﬂﬂﬁl iC
aci d. 1WOPRES4Hount of the additive conposition added FUIWY/BY4 sufficient
to render a catalyst or undesired quantities of acidic conmpounds or

hal ogen- cont ai ni ng conpounds, preferably catal yst deconposition products,
inert. In one preferred enbodinent, it has been found.that by using the
addi tive £ROPOAR) Lhias: ALROEM BE dafed NG PAEIEMind@ doINEMNN QP sLQ?en%%x{a! yst
can be rendered inert w.thout rel easin naccept abl e levels of acidic or
‘corrosi ve’’r 88F F§a%9 dSEﬁ°d?’F§i°ﬁgf‘§f,pe’f“ied gﬂo#‘r‘?e?t 8Ebodi nment the present

addi ti ve conpositi diea¢tsivenpabbmayhdpoibht weaet veed iingtle pat@sysif amsd

capt ur i NGprekedite ARRdTitDEh 1iAETUdet déacl ©CAIRO SddntAiRhifg AlWEdki0k GURN or s

deact lvaliQl) N sQ0P 231 BRer T, TRANALLS A SHOROAM YL1Y s AdatR,JQVEVES
not clarified.. . lhe anpunt of the additive onposition to pe dsed In the
present iTRYefd SR 3 VoL Pedh f“PJ(:%ﬂ“lBﬁtweF?rb‘}naEWh&D:B’nélﬁr?Jcs ahb Bt | TPty

poi nt of alidehydess Yptedes. apispokyloin SO@Est andi@darigar tthgdy ambydyidas oy wei ght ,
based on ddterpohpimis, Waiighs ormuidepraf ayaddgyn foeosridz) 41%xy8000 parts per 25
m|1ion, aid g@}%ﬁi&r&e&%@p@gﬁm&&%y&&;é@& BEr o yREly1hd 1gh 981 .

Advant ageousfg/ the additive conposition, is allowed f'o contact™ the polyner
stredfh betGFea ERFAFET PORO™t P P6F At SHEREP " PEWSsBIBhEES" 88  several

m nut es, YRtocéeshakysilipeor 19ilspebrgmingted mihernaass (sidieamabids)under

i ntimat e Nickbdg 66Bhént@NGhicBOnAl bBowgh Naliudedut readmpld@igdabldcutar

conposi ti.on fanbe. ussabd anGOMiaRatdRR Y bheAneQRAE N CaRAR! SndPthneir
deactivating the cgqt roces v.ant z%geousl Yh&0 etshe

t al St‘i: qu hdls car%oaﬁlc a s, Or rn%{hi ﬁ?sd
further StEp ot BHRIURY 4¢°F REC¥HG Sof =GP oSt T eam f F om t he pol yrer i zat i on
zone 1§ cogBRIRE ehFabiw 6PTPOYBRAT 3 athifgs tHFePALATRIS St . Pﬂ?ée’ifé’gkft‘i ator may
be di ssoldedtpatsusipeadedrdmnd mwngi neetctiyvdrooarhosuso|agevateroer rt may be

used as @& IRYAEL.SObid &dactifAlREs Maint 86 ok 4y WHeANiMAN L6t keliediomacion
sol vent ias lil§§v(3<|a, c(')t ol ScidR' eferred to be the sanme as the pol ynerization
sol vent, ¥ any, orthe sol vent or diluent for the additive onposi ti on.

Al't hough not criti C&R, TesPhEA e StT5 0 RVY™FS "BY et t BBTH RISE P or to or
upst re@am dangeptigpal @ddi ivkes aveb s grattithzehe VEUEFeTRes - cCOIFPBFIEF AA¥enThe
deact i vat &iti8ibxidd 29en)31 MRA20)k 0 pOgmkdN, 2006ganRETI1ISOZ4rd0 1210 1addiat | ve
go_”posh_“ 1&3%109& %Qd;?&iygér %ﬂ@n%%ﬁmﬂiﬁ@ wlouﬁé:?_n ofixaﬁgﬁézeesltqgse &Er@ﬁ one
el ng disspol,ved or suspenae. .n e . C. 1LV E_E:é) P&J § may
be used iar‘iidtlﬁéveﬁrﬂ?%égg]o"%et%éﬂ’ %)?né%‘e%{ ﬁ%{’/%l%?%r%lﬁiﬁ%u e eacpi vators
cont ai ni nép-a : rkxgeppx d00, NO7%r Ixpafmsififat TN 1245 GBEETFEI 9P NHB,  So2,
SGB, mnd Wden e sWebdrgesroee| Gat.) vellsy 770, LS 622 (Sankyo Co.).
The polymers as obtained according to the present invention
are suitable for many types of applications, including those that require
excellent optical pfoperties, high stretch ratios, such as fiber spinning
applications, injection molding, blow molding, rotomolding, and
30 calendering.
The process of the present invention is described by referring

to the following non-limiting Examples.

EXAMPLES

35
Relative averaged molecular weight of the additive composition

is determined by gel permeation chromatography (GPC). 50 microliters of a
sample solution (about 150 mg sample into 10 ml THF) is introduced onte the
GPC column (filled with porous-particle column packing PL-Gel {5 pm);

40 columns in series filled with PS/DVB of 50, 100, 500 and 1000 A (30 em
each)). THF is used as eluent at a flow rate of 1 ml/min. The columnbox is
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.1 ow-and reI atively high nol ecul ar wei ght al cohol s, d| ol et her s,
chhéd'z‘? 0%41

al dehy\’fi’é’s0 R¥2bnes, car boxylic acids and di acids, their anhydrides or
esters, am nes, am des or imdes or hydrogen peroxide, alKkyl

hydroperoxides, and pol yal kyl ene glycols such as pol yet hyl ene glycol. 10
Further, reactive alkoxy silanes or siloxanes may be used such as

tetraet hox sil.an r_sil.an r t i ( I i Ni trogen
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Exanpl es ,afy $ith 544 P%gé@d%ggdx? @Bﬁdltt%f?'ag ' 19@4@?5 hié)|k§ Pr ef er abI y t he

deactivator is a co ng a reactive_p ‘ﬂd

al coh®l . Such deactTf’?aﬁ%‘:%n"cé’ﬁ B%ta§ﬁ?“f’&b(lY)°ﬁst§’8 f 1§ﬁV%cfﬁ{“?<?si}Fé°% tlﬁ the
addi ti ve cabepiaskd ifoan Kilemessukhentt bml%fatnn@%ﬂ%/md-#?aye rétratdorprrtaedd wit h
20 C?nVe'%B%OJh%|1tﬂ$thBrhﬁ’&§{;§é+PQaﬁﬁleﬁitabdldsae{red W- alpaephiRil, andith tadtaki C

agen antib [ en I can on “gai ¢ d

fFill er, éutgﬁg F°°§‘ﬁgﬁh ac tt){ne dae gﬂ?\gqblb LQ%I’ QR{' TlQé %9@:@ %f

yer §ic or others. Exanpl es of
these addiassien myli’m@eaweﬂ-ﬁy ﬂléﬁﬁﬁmemffgﬁe‘i@ Bdefhodpodrite 3114
(Googjﬁl ch Co.); | gadeperhdidtiol OAG thé raghifiosvel 68ppdEinien is3fAsEERbIPYCei gy

): 25 \es ;tggnqc% mggﬂ@fﬁ]%ﬁz% hethaa. 770, LS 622 (Sankyo Co.). The

polyrrers as tai ned accor di ng to the present invention are suitable for
many types of applications, including those that require excellent optical
properti €orrdgigh BEstet ch rati 0s, such as fiber spinning applications,

i njection nol di ng Abewmuro k@l iv@ri ¢t eadmtiaryes aAnds 3t badtende? iomg. The

pr chgs %J.ame o%%ginj'é{%\/ggc?dtogS 'g(Aqu;:gxnggdaﬁypﬁﬁfl%r bh RPentlr bhgec

foll AON-1 Rel ative_aver cul ar
wei ght ofPrPﬁédeédH’r‘tri 9@%&5‘6’% R En anl s e g‘?ﬁ%g{;{? %ﬁ

chr omat ogoapins pEECEm B0 nFor Gl cer Fagk ’amb§émﬂ5@715)olpt’iﬁ’iﬁ‘i‘t6%tﬁyuflli’5§ nmy
sanpl e inhe J@eate Tlala.ta&lhgtma\u@m Bakanet lier SCRCnowisuMrhepf withedoeticnl

por ous- payLi Sl & ol pack 5 Bk cr R GBLUITRD,) Bnoeid Shiinhbod
ith PS D98 SOCEE *LBorTEg ey !ﬁﬁ Q 1 1y

el ueRP atre&e?‘}WFr’e{tté the FoRFTPAL y’“ﬁ?e co °ur1f1"|gk ree%%e)‘)m‘ig%%s&%gggzo 5 10
0 9 JUN 2006he REH#: UBOREAOEA exPrRtNERAN EHCRIATE PRMSERERATPE BI"3BICS A water s
DRI 410 Cgoflgfﬁéxe.nt hfler 24 hours the coupons are removed with pliers and the

polymer is removed from the surface with a spatula. The surface of the

coupons (Sexp) that has been in contact with the polymer sample is measured

25 using a caliper gauge and the coupon is weighed (Wp) in an analytical

balance (107'g accﬁracy) . The non-exposed reference .coupons are also

weighed (Wepexp ) - The coupons are put inside the moisture chamber which is
glass tube containing water and provided with clamps for hanging the
for 24 hours thereby taking

a
coupons above the water, at room temperature,
30 care that the coupons do not touch the walls. After 24 hours, the coupons

and reference coupons are weighed again (Wz, and Wasnexp» FESPECTivVeEly) .

The weight gained by the coupon, after the polymer exposure,

compared to the reference coupons is related to the corrosion and the

corrosion index (CI) expressed in g/m? is calculated as follows:

35 .
24—W0 ht'hexp
cr= o _opy( Bt ) gy me
Scxp. ht
wherein: CI, is the corrosion index for the reference coupon
calculated a follows:
40
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.refractometer is used as the detector. Melt index of the ol ef@§h MML i's
det er mi %8 03@¥¥*ing to ASTM D 1238 Procedure A, Condi t iRGT/ES0AH0MIOC/ 2. 16
kg. The content of potassium (Y)of-the additive conposition is calcul ated
from KOH neasurenent by a standard aci d-base titration nethod. The

addi tive conposition sanple is dissolved in 2-propanol and titrated wth
hydrochloric acid to the desired equival ence point. The content of
potassiumis al so rregfou.r’é’d“nbv- P'am-LEh ofonet ryACD- S nmet hod. COH

determ nation of the additive conpos | on is nmeasured by titration
accordi ng ASTM D4274D net hod. Corrosion Test Al um num cylindrical
receptacles (7.5 cmhigh, 2.2 cm 15 dianeter) containing about 25 g of

pol ymer are put .in %nigvere aeidzs29 ofr olvé @spossidt howoni 4ftagend pishge sand
the pol ymemoisumekseiiciddd;d steel coupons of 5 cmby 1 cm (Nalco. Part

nunber g P5071) pretr urface, contacting. themwth
hexane for m nut esw%a%sequgxﬂelh“ n(%) 3@‘%}1% exporsl%? err ﬁ’?§§ hoKTg tﬂ‘yl ng,

are i nsert@ﬂ ‘?/Cé:rf"f“'ckhlpf’%y“?er’f theraremaviam 9 Pels@stacl e | nto the mol ten

pol ymer. Two ref er effee othersirbdace sutbs c@fedf tie icbep@ARR Hn@eeEl Wieh exreept
t hat theypai@gnd3gt contacted with nolten pol yrrer After 24 hours the
coupons are renoved wth?ﬁl |teg:s nd the golfy is renoved fromthe
surface with a-spatufa> The it (?églbtf R B{ﬁfjcﬁ‘i’é‘p‘(rﬁ" ) that has been in
contat? with the pofyneis Shapledohts (FRhsefi tbe 23rustfghe wabppem gaugetand

t he coupowitls paeygdred (W) in an anal ytical balance (10-4g accuracy). The

non- exposed ref er engs, COUDQRS Alignal ,owega CQVQSQ%O}. agckl€, £QURONS ar e

put i nside th:urmc':osntd'i' eo chanber which is ass tube containing Wat'® and
provi ded W th ¢faips Forhangi ng the coupons above the water, at room

tenperature, for 4Wheurl§ Errerebghtt 4kl mf Befaranes tdomport hételoapomrdo not
touchti heimsidesthé\foeni; 24dhours, the coupons and reference coupons are

wei ghed again (V24 angs \Rdnes: . LGTREE LS }Qa ofT*aﬁ gbgn&ag&?d by the
coupon, after the pgé%/msr expos conpar ed e reference oupons IS

related to the corr Cr?rﬁﬂ%l“i"héngeé‘o?‘?o ﬂe"’lnnﬂ XHEEP ) SERPRES TEFSYHEMGRR | s
cal cul at efolearh| §a8R&e- 35 40 Cl=\W4-WD-CIO ht - hep g/nm2 S cxp ht wherein:
ClOis the corrosion index for the reference coupon calculated a follows:
-20 0209 JERAMPR6; WO 03/ 055920 PCT/US02/ 40111 G O= W24n exp- WOn exp S

_g/ 750 gram of difunctional dipropylene glycol initiator and
430.6 gram KOH, 45 % in water solution, are charged into a stainless steel
10 liter reactor, which is then flushed with nitrogen, heated up to 115°C,
and the water flashed off at 30 mbar for 3 hours. After flashing, the

25 initiator contained 0.77 % water and 7.76 % KOH. 9608 gram propylene
oxide to a theoretical mole weight of 1850 gram/mole, was added in 5.5
hours at 125°C, 3-4 bar, and digested for 3 hour at 125°C. 724 gram
ethylene oxide to a theoretical mole weight of 1990 gram/mole, equal to 7%
EQ in the end product, was added in 0.5 hours at 125°C, 2-3 bar, and

30 maintained for 5 hours at 125°C. After cooling down to 40°C, the content
of the reactor was discharged into a carbon steel container under nitrogen
atmosphere. The characteristics of this additive composition ACl are
shown in Table 1.

Other additive compositions were prepared according to

35 essentially the same procedure thereby altering the amounts of reactants

to provide the compositions with the characteristics as incorporatéd in

Table 1.
TABLE 1
40 Add. Comp. M, : EO K content n
(theor.) (wt. %) (we. %) (mole fraction Y)
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.5 W4 is the weight (g) of the exposed coupon after 24 hours 0 J%i@%re
condi t iV¥A303820 s the wei ght (g) of the exposed coupon HCEPS®H0KHurs in
contact with polynmer after renoving the polymer; Sexv is the surface area
(nm2) of the coupon in contact with the polyner; ht is the total height (mm
of the coupon; 10 h is the height (m) of the part of the coupon in contact
with polyner; W24nexp is the weight (g) of reference coupon after 24 hours
in noistyfe conditiggys; Wng is theywy ght (g) of reference coupon after
24 hours add insideifdre oven7 and S p2t he totaloQurface area (n2) of the
ref erencea@@oupon. Thmscorrosilan i ndex. 17 the meagu7of three separate
measurene¥lds for edlAP sanpl é1 20 EXANPLE 1 750.@p5am of di functi onal

di propyl éde gl ycol #Hi%iator 7and 439.28 gram KOH4745 % in water sol ution,

are char into a i nl ess 12t eel gliter r a%gor, which is then flushed

with nitrggen, heatggfoup to i 5C, andgt he wat gi, fil ashed of f at 30 nbar for
3 houws. After flashing, the 25 initiator contained 0.77 % water and 7.76 %
KOH. 9608 gram propyl ene. oxide to a theoretical nole weight of 1850
gr am nol EXAHBLE 2Zdded in 5.5 hours at 125C, 3-4 bar, and digested for 3
hour at 125C. 724 grawlemd Ryl engetxipgdeyherizat Dapketd Gak fairéeaaightin af,o1990
gr ant nol econ@.gxlrlﬂust Qtiz.'%éd Etgnknréagg J.eé]d( B Q%Cgf %ng\g ﬂ Qno\'ro%.lupngyr S at
125C, 2-3 _har, and 30 maintai ne ?or, g 'ﬁo_urs atélvﬁ% ' Ter coo I'ng down to
40C, 1Phe "COAR e 2FFARB FEaRFALGRASdFETIES gBE FRRTFOLS calrep SARiRPed | with
cont ai nera ghelr tpi kespgehe rabrpsphelwe Fhaadibbatict epnditioss.of Thdifeedddi tive
conposi t iR AGkcaf&actshWpkisebabh &1, OhhRinARdkdur¥esHQRROSIhoNS wer e
Phe amuita st rasst a5 RS0 a8 ¥ PRCIRPaE; B8 bt it pherectondin"
char act eri®s#? ¢&ig8t iBFE6FPorat €t FATRaBPEVERt THISER. 1CMOT2ERed eRfdisfmMvegO K
cont ent nin( theaolyer(tmstrédm pwior ¢ fegober femgeyi oMhel)temp@iathr® JUNhE006 5 10
solvent/ethylene feed is 15 °C at a pressure of 35 bar. 1-Octene is added
as a separate stream into the first reactor. By an additional separate
stream fresh solvent, a Ziegler type catalyst suspension in the éame n-
alkane mixture is injected into the first reactor at a rate of about 0.01
25 g Ti/hr. The caéalyst is prepared essentially according to the proceduré
of US-4,547,475 and contains Mg/Cl/Al/Ti in the mole ratios 13/35/4/1.
- Together with the catalyst, triethylaluminum is fed in an amount of 3.5
mole of Al per mole of Ti. During the subsequent polymerization of the
ethylene/octene mixture 82% of the ethylene is converted and the reactor
30 temperature increases to 180 °C. The molten dissolved polymer enters into
the second reactor where another B8-9% ethylene is converted, increasing
the reaction temperature up to 200 °C at a pressure of 35 bar. BAbout 5.2
kg polymer per hour is so formed having a melt index of 3 and a density of
0.914 g/cm® and containing about 12 weight percent of octene.
35 After the product stream containing polymer, monomer, solvent
and catalyst leaves the second reactor, 20 parts per million by weight
(ppm) of water, based on polymer loading, are injected prior to a static
mixer to allow for quick and effective mixing. The water is dosed as a
1000 ppm water solution in the previously described solvent at 40 bar and
40 150 °C. After allowing the water to react with the catalyst for 10
seconds, a quantity, as mentioned in the table below, of additive
composition is added, expressed in weight ppm based on polymer loading,
wherein the additive composition is added as a 10 weight percent solution
in the same solvent. The comparative experiment using calcium stearate

45 containing 2-3 percent water is carried out in the same way except that no

20



WD (-13/055920PCT/ US02/ 40141 AC1155071. 18. 0. 233 AC2154070. 220. @24 JUN 2006
AC32195W 2047 AC41120110. 170. 025 AC5210070. 170. 047 REEYSGG08H. 150. 047
AC71120111. 620. 233 AC8210070. 900. 2. 41 EXAMPLE 2 Ethyl ene - 1-octene

pol yneri zation runs are carried out in two continuous stirred tank
reactors (CSTR's) of 5 liters each in volune, 15 which are agitated and

operated k&pa38téQacedNE LPRA! ONRrBLE RIH pao%glwxsnhst@ax%ﬁslAuségns‘%%ﬁp # Be
react or voI u at adi abatic condi i ons.

conpri ses” AP CEFF N8I Kih &N IV sol ﬁ‘gﬁfq\i\?’ttﬁya oS | ?qﬁi@t%‘éeﬁgemﬁﬂngloo C
to 140 C ‘altlcﬁoplklgﬁtw ,angnekconfigne pat bovidesipoRde psed oir20 wisd ghlymeer seRbmof

the total salrieslly stdreanleepie%sedmangh di 35@|ﬁfﬁdog%ﬂlma£w§n§ﬁlo\!&§g (Stream
priarsto reagtor rpg{\lt#fy %;rr;ﬁar n%(e::%r) g.tcﬂ{;lg of the solvent/ethylene ed is

15 C at a pressu ne 1s added as a separate stream into
the first reactor. By BAYAREH| $556ARI cBephf ifgerobresaridlvest sthwiene, la
Zi egl er togreneatcakyBtstsarspendi e tontphei simeon-thal kafeeiaghed, Uuami i S 1 nj ected

into the fidiskid-gastiQr d@\;olat{ﬁtz%doin %bgé’fleg 0d < gla-gh/ bésseIQe %@'5911 yst i's
pr epar ed e§__sent| rocegdure US-4, 547, 47

|y, 0
cont ai ns Ve #el'lflfﬁt Vﬁés‘%g é‘ r’&lt’ﬁtB % %‘?tffilw 215(9ge'3f r‘i’érj%tlaﬁ tH8
cat al*{st, "-}ter E&fsty Frastinversel | chef pdessvrani aimsdweedoto3l 5 baplasdotheAl per nol e
of Ti. Dwenpgrituee Sditbpeqpscnoo p’@| yMidszaétepd Bésuilein e-.k;lay&me&ofbtfeﬁl@ RExture

82% of  hehcetbidhens s AAUSL L6d 204 Lhe hepoL 20 IAANLI 8. LDgY gases

to 180 C |sso ve mer enters. 1 nt econd I eact
wher e andt éﬁ"e% ’“9% ét"'ﬁ??“éﬁétl? sB%CB%\??F?EH dl?ﬁ‘@r"@é"s???@’enf he TP&akasieves of

t enper at ihe opralysREOdGditivp cessericion Wi5l egmaipbiouths. fdlykeyr .potharer per
hour 15s g@1fREeE-hayvidtheaimtldatbdd@x 296 @ and cacdedSiihyo Ghe L334 fﬁ/agﬁs
and cont EUeQL-QE W?lgpéna] chu‘ﬂﬁx' 93“2 op&g§re EL égplggé et%ereéoﬁrelAtzltx rlagt1 \ePoQ‘(:O

stream contal nin e second '
react or, s?é“ﬁ%trt?‘?}é‘r‘n?nﬂ PPJo‘ﬁ“eEywb\Ei éﬂ? Ftpﬁpﬁ‘is%f‘aw&?’en%as?& GAtPAEY mer

| oadi ng, amdeaddijtéve edspliesrrempin &1 abecpolymgerstiream| | Ghe fripd teplipokyreard

ef f ecti vestirbdh tYen HaBs¥@it@foidh d0osad 86rminglON0 approwk@ke) anal 1M icerddaned he

preVbQ“S'g\ivgeéo‘i hbgﬁe%%?é VeRpt, c1%1491]; %Bu@% 9 39::1& wA‘Lt&fanLé&"%”Qac%he

water to reac cata secon ,. as rrentloned

in the tdbPe bTé‘I'a Wecbfl%d’df“?’f‘\}é’“s c‘b’i‘?ﬁo%’? tﬁhSnS?@r&G%Ie"d‘“se’i‘(rﬁr é%%]é’&eii nt™wei ght
ppm basedhenTadleyrer Thoadilngsr Prhdraisnthyre paeliicedvesrsorpaictedrtol theadded as

a 10 wei giatrr@ﬁroaemscsecb LHétQﬂnlnlentlﬁé’lQoSﬁdSﬁoSOir\&B&t, whilth COas afnic¥ded in
experl mar;itabgglpg cal cium stearate
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| 2006
45 contwigs/assedg 3 percent water is carried out in the sa,s’@rmgyg_%)fq%%t t hat

no -22 03/ 055920 09 JUN 2M PCT/ US02/ 40141 separate water 1s added,

t hereby using a cal cium stearate suspension of 9 weight percent in the
sanme sol vent. Subsequently, other additives, anbng which primary and
secondary antioxidants are dosed into the polynmer stream separately froma
slurry tank, typically 500. ppmof primary anti-oxidant 5 and 1200 ppm of
secondary anti oxidant. The pol ymer st e céorrpri si ng polymer, solvent,

et hyl ene, 1- octene, catalyst and addi f1ve conposition or their residues,
and anti gxi cAanég ]S devgl atilized in a series of two flash vessels. Prior
to enterifg’th FPYE gfébtﬂ‘)’t“i’“ﬁa fi q{%ﬁe i SN e f¥ex50 Cc at 35 bar.. In
10 the first flash vessel _I?_Pe pressu &is reduced to 1.5 bar and the
tenperature drop&aic@uw00 -G gobhese steps result ¢ mievaporation of 98% of

the total sol vensfeactene and substantially all of the ethylene, giving a
pol ymer mePt str®@m w th 82849y wei ght3-di ssol ved®-€8l vent. The resi dues of
the d&talyst and®ddditive osition®ll rend-A% n the polyner. The 15
pol ynmer stgeam igagain hegied to 250 °¢ and ent £éd into the second flash
vessel whege a vaguum of 2Apggbar is a@phi ed to g.ggove the last portion of
sol vent, ynel di nge7a pol ynmegsoni t h 100Qsppm resi duab sol vent. The cat al yst
and additive residues remain in the polymer stream The nolten pol yner
stream t hen passes through a nelt formng die and cutter, and is cooled to

20 give solid pellets. Atotal .of ab 25 ol r. wgs produced.in each
run. The specific c%hﬁdf?ffgﬁéoﬁslél = no%ltj;ﬁ%e_ glég?%seggﬁaﬁg\égrvé&%n%?%& e the
Tabl e 2. GHROPUILPREraSPHHTCt §° t1RGsPTRASCHECETREt® $8LFROEE cthet 6atheor

COrr osi orbdtest thandixiretiié neatdiefColie @stornlicidexstenhaeh skavenlgsn. | moberad in

Tabl &02. WEAn03¢ i3580 clakle 2ad £10e 1RmBoSh ks 2Q@6acfAE 1E123L49 4L Run

#Addit verdd,  unl e aidSdCRp00s] ALy PR LoPD: (LI Jda gl um
processing equipment is avoided, and the additive compositions are much
better divided throughout the polymer in very fine, almost moleculax
dispersion. No fouling of recycle lines or other post reactor eqguipment

25 has been observed for the process of the present invention.

EXAMPLE 3
The following general procedure is used to determine the

effect of the additive composition in deactivating a l-octene

30 polymerization reaction. A 20-mi Chrompack vial is filled with a total of
10 ml l-octene. A thermocouple is inserted in the vial. 0.13 ml of a
catalyst suspension in n-heptane having a concentration of 0.624 g Ti/l is
added to the vial, directly followed by 0.92 ml of a 0.055-M
triethylaluminum solution in heptane. The catalyst used in this

35 experiment is the same as the catalyst used in Example 2. The temperature
is measured from addition of the catalyst components until 60 min
thereafter. One run is carried out as a comparative run, without adding
the additive composition, whereas in the other runs 1.1 ml of a 10 weight
percent solution of additive composition in Ca-yp alkane mixture is added

40 {(corresponding to 0.08 g of additive composition ACl) is added at
different time intervals. The time of gdding the additive composition and
the measured maximum temperatures, due to the reaction exotherm, are
included in Table 3. It is observed that after the reaction is finished
the temperature decreases gradually because of loss of heat to the

45 surroundings. Another comparative run is carried out using a polyglycol
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. st ear at gy8A68299P3- 40. 23 3AC49601. 60. 19 4AC520003. 40. 12 5AC620003,0%. 208
6AC3200018. 00. 10 7AC796015. 60. 29 The corrosi on i ndex of tWB Zﬁﬁb'rls
obtained with the additive conpositions according to the present invention
is about the sanme or better than for the state of the-art calciumstearate
scavenger. However, 20 when using the current additive conpositions, no
acidic reismesremaeed el sagedl {1iom aduir_peé V3RpodiROSn RICRCLSS) Qgtdarpl gt e out

of fatty agids fM¥nePRCESHIALe YU %F%Q ayoi ded, and the additive
conpositions are rl}ﬁch ettcere |V|& tﬁ 30 out f"he polynmer in very fine,

al nost nol ecul ar ‘?ﬁ@r E‘?rB‘r’InatNd’“f%l-ﬁOHQ of th%crylelge thenesntent otadrer mpRat
react or eqUithneml Q% whger Hoenlbsar vatef itekhes @eostes &l the J g?%te

i nvent bon.deb XMl - The dRblRW-RY GReral,1pL ased i8q used. Lo determine
the effect of the additive conposition in gea%% VH‘(acte'\Lluﬁl & mg Sede 30

pol ymeri zation reaction. A 20-m CiP5HPatk vial is fi IIed W|th a total of
10 M 1- odtBnt. AAQ%F%COTMIGeaCF@dl ns&Famd Temp t he Meixalum Geh3. M ofy a

catal yst suspension in n- heptﬂ'h'é) havi ng a&°Ebncentrati ¢¥¢lof 0.624 g Ti/1l is
added;$ o theppdyal porfdi rectly followed by Q.92 ml of a 59 055-M

triethylal unznuma=nl ution i nsheptane. Thejcatalyst usiapl in this A
experinent i¥ thexdame as the catalyst used in Exanplg 2. The ten%mor ature
i s measured $YOm&dditi on of 0t he catal yst5conponents astil 60 nmim g
thereafter. me rt&m arach_(lgl ed out as a conparative run, wthout addi ng
the a dltlve,faogpq,%f’ QL WMEFERE"™ the other runs 1.1 m of a 10 weight
percent sol ution of addl tive conposition in C8-10 al kane m.xture is added

40 (correspondi ng tmhéhé)&cgeﬂfneﬂﬁhjlshbwe;haermﬁshadﬁ@vé@e)npb&tqgge&nat

di fferent c&iBat OLES g@&ogngTﬂ%fgﬁ r&lgﬁe%qgtn%eggag%g nl L \é’gbf%g?g?é‘%lgnthind

t he rggpsur ed ma%sl mum eratures

i ncl uded Trtab esu§ RELI9Hs o r Fe B8 HON o f her a‘?‘HéW‘éaR?E“P@WHlQﬂﬂuméhed

t he tenpefis @FES%CF@‘E?S’ésO@rdadmﬂ Irpl ot esblicf régisseofasheatddneed e ¢ _
sur r oundi mgirolfratihes. didmeamat Exen EHE aoﬁlpmrcribeomuasy%l %A B4l ycol -24

/ itheu / |
adi 1 ve Campost (Lo Ak i thovBae s riye b ELRs, Pleidipse dot ommove

the pot as¥iUMTTHEN® ?é‘f‘ﬁf‘i‘ﬂa{“ o G pgb\fﬂ?rb?attlﬁé ‘F"‘\Pﬁ}éys‘% REt cosoepreveat e mi xed
wi t h 23 n thst rigase ehracidiqrirasidies omtusndes tdecsareethand tite pHaf athe

deactivators 'do not perform all these functions at the same time and

require an additional acid or halogen scavenger.

EXAMPLE 4

30 Polymer samples prepared according to the procedures in
Example 2 are tested for their Hél release characteristics. Ethylene/1-
octene copolymer samples of density 920 kg/m’ and melt index of 1 g/10 min
are prepared containing the additives as mentioned in Table 4.

100 grams of these samples were heated at 200°C for 24 hours

35 in a beaker in air. On top of the beaker was provided a permeable
cellulose screen on top of which was a weighted amount of about 5 grams of
bromothymol blue HCl indicator material. The vapors released from the
heated polymer samples passed the screen and the color of the indicator
material was observed as well as its chloride content was determined.

40 This was done by desorbing the chloride scavenged by the bromophenol blue
with 10 ml of de-mineralized water. The solutions were analyzed by anion
chromatography with an AS-11 HC column and EG-40. Quantification with
external standards was done in de-mineralized water. As a control, the
same procedure was éarried out on a blank without any polymer sample.

45
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.5 decanted water is determined. The results are included in TAS ¢UN.206aBLE
3 Run #»™RID¥056¢Wi me added Start Tenp. Maxi num Tenp. pH ( RCHYSG}/QH

1(C) none- - 1580nd 2AC131217nd 3AC101414.6.0 4(C) PQX). 15152.5 15 (C) is
Conparative experinent nd is not determ ned These experinents show t hat
the additive conposition can termnate an ongoing ol efin polynerization
reaction as well as prevent the 20 start of such a reaction. In addition,
the additive conpositions used in TAR&E pf‘esent i nvention do not rel ease

aci di ¢ residduesveas evi dencaabday t he IPpdiool yzati on[cHilfferent fromthe
conparative run using a pol {g#mcol  (without pot aséiﬂmrﬁl/ The present

addi ti ve conpositions therefore not only are capab?e‘“&f‘c?‘i%étl vating a

pol yne [ zalgﬂnggthoqﬁaié/d% ‘put aI so pre\ﬁqpﬁtggq, dhe rel eea%g of acidic residues
or render gane inert.. prior activators do not performall

t hese funcialehen &Fei“f?éesanézf’?rre and 1iFBE R an add}t%%onal acid or hal ogen
scavenger .adEXAVPLE 4 30 PoByper sanpl eshprepared accbsddi ng to the

procedur esedpfroEXagPplsg 2 are_tested fRextdgiesr HCL rejgase characteristics.
Et hyl ene/l octene copol ymer sanples of density 920 kg/n8 and nelt index of
1 g/18%rin are prepared containing the additives as mentioned in Table 4.
100 grams of these Steptessshtte shedtddtat PO PGrEr2P1R60PS using ghe peaker
in air. Ondaepiwf cbh@shendcacvasiipgod drd mregefitraabberioneclidasl Ase reteamn on
top of Wi gleVea 2ndilAD! AoaPRUnL gaflcamtgtegrgeea@snpém@ YERLBHRLn D! Ue
HCl indicator materi al e vapors released fromthe ed pol ymer

sanpl es passed the screen and the color of the indicator nmaterial was
observed as well as its chloride content was determ ned. 40 This was done
by desorbing the chloride scavenged by the bronmophenol blue wth 10 m of
de-mneralized water. The solutions were anal yzed by anion chromatography
wth an AS-11 HC colum and EG 40. 'Quantification with external standards
was done in de-nmneralized water. As a control, the sane procedure was
carried out on a blank w thout any polynmer sanple. 45 -25
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.0 9'JUN 2006 WO 03/055920 PCT/ US02/40141 TABLE 4 AdditiveAnmount Color[d -)
[ppm[ng C! 5kg indicator] -PE wthout additive--1ight green8 84 ci um
st ear at e12001 i ght bl uel. 92° AC13400whitel. 95 Control - no PE- SdadkN 0.12
10 These results show that a pol yet hyl ene produced using the additive
conposition according to the present invention does not release nore HCl
than the conparative cal cium stearate contai ning polyethylene. 0 9 JUN 2006
VWHAT | S CLWIVED IS SLAIMPDsocess for produci ng ol efin polyners, which
conprises the steps of: (a) polymnerizing an olefin nononer in a

pol ymeri zati on ¥0”e ANprbéi&s %rep?@&u‘cﬁmgoéleﬁép@lyﬁﬁlésahﬁéhdb fsbssfhegteﬁs of:
transition metal, %Ffl*j.‘ucun 44 d19k 08 £ ﬁ 'hon% r{&go@ and
m xi ng ;NI th %‘[Q]E}'\rst O smo% taleco Ofor ‘{Wﬁ ﬁn ﬂ}r ed

polynerlza?l
mol ecul ar yei gh &ﬁd%t%‘é P“"SLIB% aé %818 ‘Bupﬂ %&8%988 o O”éo%%ﬁtreg‘ﬂ Y, an
ani oni ¢ grlé\'e ¢ ep e?Z ationzang &g afditive compesiti 3 Whight yvesaes Floup
-CQ(R)2-X-Mo HH&&’et f #pask]00 and ml@.ﬂﬁ FOURR 7 CAtIOD Y- SREBIDIIE B dent | y
r epr esent s-Gfdeggdan targr@m&; angraptisndlbia grgup f@@%ﬁzf(%bmeéé@ BOYP & ons, X
conpri $&s whemirenent sel ected fromgroup 16 of the periodic table of

el enents, R coRpeachescwmancoindeperalently teprestnts hgdrggereomdn 4lylrarbep having
(-(CHR )t Komn, 1 ol @irborRitom3> and X are as previously defined, and t is an
integer from 1 Kaokthrisehircblenieht sletteyd fBen ghmp lﬁadf&h@peribdfl(f RbRNf ele¥ndnts,

sel ected from t ReotRidBs SR ndére Nit9bf tha lgbmral f@fmﬁlﬁt(gbﬂ NEE bifrdip R
groups ;s 1 %‘Iﬂj ?aré)ﬁ @ﬁoﬁﬁ&'d@ﬁhé‘d Iﬁrp & aflfint &%?té‘ﬁ‘ I?Eh Afits 19%/ b&fhe

formul a |s an e errent group 15 t he Per od| c Tabl e
[re

ﬁ;d:‘zloggfgils an is sel qg Pr% ntl 2c%ne 1n, ﬁcfay%%so ,met-tﬁl %ﬂ Ogl groups
conposi ti ohﬂé\g qr é&cﬁp 5 f8§f‘? 1Pel ative
mol e fract ﬁanl Skertog IPQWFQtS)@qq y< n:5 1,
0 < in2& peach ZEC‘éFﬁ‘H}‘P%%: ro@en (’Fﬁ‘ély F%@&’ég%@or ding to C a| m 1 wher ein
(-(CHR )t-X-) i§ igesborcntr om et hyI ene oxi de, propyl ene oxide, butylene
oxi de or m xturéISleM@ogcii,

the additive composition having a relative mole fraction, n, of cations Y and a relative

mole fraction, m, of groups of the formula -C(Rl)z-X-H, wherein0 <n<1,0 <m<1,

25 andn+m=1.

2. The process according to Claim 1 wherein (-(CHR')t-X-) is derived from
ethylene oxide, propylene oxide, butylene oxide or mixtures thereof.

30 3. The process accordlng to Claim 2 wherein in the units (-(CHR")-X-) of
the additive composition, t is 2, one R! is hydrogen and the other R! is hydrogen, methyl
or ethyl, and X is oxygen.

4, The process of claim 2 wherein the additive composition employed in
35  step (b) has a weighted averaged molecular weight from 1000 to 2500.

5. An olefin polymer obtained by the process of any of Claims 1-4.
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.30 3. The process according to Claim2 wherein in the units (-(CHR )t-X-)
of the additive conposition, t is 2, one R is hydrogen and the other Rt

i s hydrogen, methyl or ethyl, and X is oxygen. 4. The proqugnﬁfmmsaln12
wherein the additive conposition enployed in 35 step (b) h a wei ght ed
aver aged nol ecul ar wei ght from 1000 to 2500. 5. An ol efin polyner obtained
by the process of any of Clains 1-4. 0 9 JUN 2006 6. The use of an additive
conposi tion haveng amehmf@vﬂﬂa@edombaﬁuﬂl ﬁ!ivmg\leiv@ight@f/eraged m@aletuldO0 and

cont ai ni NgwRight LA 18st B0 @td @Hihta\fm pqm £calioA ) an @hRni2erdu paxt o
group R aH&ldéHftbgfb%HW afid @pHYialty QSN S&d%@t&éﬂ)‘d If\’pw meln R
each occurrence' RIRBOHRNCE YndeB B{o%ﬁ } pgmﬁ ak 1yr? & Riind1avi ng
5from5'Lt %p t se ecte rom group 16

fro &R Bﬁl onprlse an e roup
of the perlo enen QNRLI S of the
general ' formil aX& Q@ﬁﬂ R el i%xﬂ% i@;@%%yg\l&.ned
and t is an mtgd"Q Ky I?F"E cirﬁun\%p fhe grpgr

di ff erent , aadX \ar«r@sgréw@e%léaleﬁmm ds & BYigEeE HAY) Eq V@ﬂclbwsaw@rthﬁet al s
sel ect ed f pasms efrdifferent,1 and 2 of the Perl odi ¢ Tabl e of El enents and cations
of thelornul a [YRa4dlpated filoay the groupl dogsistingofmations efimejals pledtsd font greups

Peri odi ¢ Talahé 2of thel RariodicsTatde of Flamientd epd aatéomslof thecfaohula BUMIEwkereis

hydr ogen oM & anyetenoan obgtougridud thePérivdiaFdbdeof BlethentbSarld Rsintgpbndgsaly, t he
addi tive cesbhagtcliiréite iakydiggen drel lgidrocarbyimuby action, n, of cations Y and a
relative nole {rigeiddn,and of groups of the formula -C(R )2-X-H, wherein O
< n:51,;50:5 m <ylighydfdde * M= 1, for rendering inert undesired quantities

of aci d' C BRMAQ ﬂg%ofﬁ oglﬁb Qelﬁt‘?\@lﬁbl@'ffhgtl&ﬁ)rﬁ)%' onb K rel'ﬁ an
o o Sl i TR oL A A L s B ve

rern e undeSTre
quantities®d ound haIQ en-.cong ai ni ng conpggnds are derived

froma tran5| ti grﬁg{egqngggﬁr@g} F‘&%dcquaﬁtl o agihic comptds gt paloggnai m 7
wher ei A0 a AMRIBHESOETIONNGOPresat irj a1t olpEn pplymepby auxing the @ﬁﬁ@a@kymex‘/e
conposi t i ointimatels withthe edditiueicompesition. article. 30 9. An article obtained by
the use in Caim8.
7. The use according to Claim 6 wherein the undesired quantities of acidic
compounds or halogen-containing compounds are derived from a transition metal

25  catalyst.

8. The use according to Claim 7 wherein a molten olefin polymer intimately
mixed with an additive composition is melt-processed into an article.

30 9. An article obtained by the use in Claim 8.
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