WO 03/ 055920 PCT/ US02/ 40141 ADDI TI VE FOR RENDERI NG | NERT ACI DI C OR
HALOGEN- CONTAI NI NG COVPOUNDS CONTAI NED | N OLEFI N POLYMERS Thi s invention
rel ates twoaspsoeess for producing olefin 5 polyners conmpdraisog4@ddi ng an
additive conmposition at the end of the polynerization zone or downstream
therefrom as well as using the additive conposition for rendering inert
undesired quantities of acidic conpounds or hal ogen-cont ai ni ng conpounds
present i a g ghify ROLYIRG: 0 BACKEROND. OFoTH L WYENEL QbR R
pol ymers such as polyethyl enes E §Br enes are produced by use of a
transition netal polynerlzatlon c eby leaving small anounts of
catal yst residues in the polyner. Such residues are typically deactivated

after the poI ymer | eaygs # n, 15 zone,. because ot herw se
undesi red pol % rization %ggecrpcﬁoﬁrs%éhggé Itﬁ ]procedgess;f?reﬁrr euac&f’?oﬁg Iy occur
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may be wel | above e |re poI meriza cause | ow
nol ecul ar wei ght oligoners, waxes and greases or otherw se changes pol yner
properti®s in an uncopiCKHERDENI ©F THENDMVENTION addition, polymerization
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pol ar coympopnds Qécanlgéccteh\égwléoum@apafeo @kamleg %@Mdﬁq@ktﬁ&e end of
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may be for neibhehi Cdmpedarsees Caipkosilan édrukhin BoDOLSS @qUigPhéssard can enter
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i nactive. erefore, besides a deactivat Oﬁd ﬁn?o ﬁ al so_ a, conpound is
added ttfht PGSRBS FBESTPREST JaY discv K 38 CofthTHY conpounds
i nt 0 non- harifvmer taarpou g sehifohmatdéam afeher moleculhe Yrablmed sgomesapomeas of
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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 énd 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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WO 03/ 055920 PCT/ USO02/ 40141 fatty acid salt in a hydrocarbon, wherein the
fatty acid salt may act to neutralize acids fornmed by the water-catal yst
reacti on.wohm/os®eo of an aliphatic acid nmetal salt in the pCoasey4omay

result in build-up of reaction products, such as aliphatic acids, e.g. 5
fatty acids, in the recycled nononers and process diluent thereby |eading
to reduced polynerization rates and additional cost in cleaning up recycle
lines. In addition, during processing at_high tenperature the
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catal yst sysfems; hgezm-)'in'e§éf]%a@t§ raeesflc;tl P dTRY &1 sE QRO %Qdalégoﬂ;aa@@ﬁ |
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to 3500 bar®and®" Péﬂ%?rsaf &Ls EEE S50CHIRT A8 o EOF 1ot very
WO 92/ 14766dkestivesard nied gebofadged bt eiati vl vol azgenape s sy ¢ibath |adsand a
vol atile cair&h:ysdesktlhé etodutthbghogeessure processes. Water or

wat er - r,gl easi ng compaiyIdss Ane Qiss%géseg G aaauel %k';?ol?ﬁéﬂz)iﬁ% k! d:L50re TDE

non-vol atile killer conponents_may_be a_ conponent w a no ecular wei ght

hi gher tharPB68Ps &ich p§§5%ﬁr€oﬂf)last 1vEndl % Paf S8, 2hé YERe T EcHA T es,
ethers, epodndesct abeieiyE@svheketrolibs potardrdsytion eatiadyst i30deficatvaredand

pol yaci ds, ddaghd =anbysbivEeing egdrtr Sordirisald 8, pqi@hyialikyit engcogl yeligyvimnd
amines. 1t I a0 %QJ%ghY&lanlctﬂ 89519%39-&11&199{%9%&' L. 01 P, gyﬁa#leaims an

addi tive conposli tion can_ren transifion_net a nerization

catalyP or its deconﬁi’o%‘r‘?li%ndb‘?c&aﬁ%i SeFHEP B4 &F ctaﬁé 5I iF'Zation step
35 or duri ngpreoisieoss dwapsitioe roftal hesmpoingnenrd aphergebyc a?\lGi“muﬂ‘gC@‘iPQHilci i*Bant
corrosion %t@lph.&‘[@pi)ﬂ{trfeh?@zdl:rl@ﬁQ&%c@és&ogﬁ/@j’rssﬁﬁeeq&ﬂ. poenio. 37Ccsstliang to a

further Obj eCtIV ureg ogsﬂt !)r.ﬁ\é%gélﬁgn%)ng&éjl%oiQr t-he -use of _an
addi tive corrpgs i on renders transiti

on. met sts or it
deconposi ti on product"? Pﬁé]r4t76\?u‘Tlﬁtﬁﬁ‘fsﬁsepé%slfﬁgﬁuﬁa%ggb’f% 8 fr’rﬁunc’t of 40

acidic Zsyprvniactke and a volatile catalyst killer in high pressure processes Water
or water-releasing compounds are disclosed as volatile catalyst 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.



-2 WD 03/ 055920 PCT/ USO2/40141 It is another objective of the present
invention to provide for an additive which can remain in the polynmer and
of whi ch wibe3nemeti on products can renmain in the pol yner PaTiUso2to141
negatively influencing the product properties. 51t is a further objective
to provide a process in which problems of post reactor polynerization are
reduced or elimnated. According to yet another objective an additive
conposition is provided that reduces or elimnates the plating out of
conpounds fromthe pbtyRerndheprdBessivigeledtir prreaentddryenyiph gio peawideat ure
conver si on &ér kheaddlBipokyner caSUMMARY iGFtiEHEo1WAENTIAObE The cprisedaction ‘

i nvention ppoyd.des <an Prages Sirf Phe RRGHG w&hgbefae@atwlynﬁ{fﬁuey@lhg Nhe

conprises the steps of: .15 pol ymerizing an ol efin nonoirer in a
pol ymeri zat "STS o FEPH £ A8 presence of a catalyst conprising a transition

met al cc?rrpound to forks df adlusther pbisawdre tadelavgdata phecesgdinfhieh
downst r eam prcdirethef pedstnesdctat i mﬂyme‘hﬂﬂetﬁmclﬁ@&&&ﬁddﬂﬂoh%&hﬂﬂqa&e&\ﬁl ght

averaged nol ecul ar weightqffy %E e%a§x§oth%9 o%QQc@lWé &P%ﬁélﬁ'vggco@n 8&&‘18
cation Y, an anl%pgg HF Xbon‘i?h‘v5 rou tional | %/
group - C(Rlliré’vﬂ( 58RUEG LTy RratgRe i §pLomp gt §pom the
cont ai ni ng ealviensn meeammﬁq‘altm\ﬁmarﬁdrmg hlkgzlastpmmr@thm epwaire iers elf edteed
from grioup dhvakrt he Periodic Table of Elenents, each Rl independently is -
hydrogen or a hydrocarbyl group of from25 1 to 20 carbon atons, X

conprises an el enent selected fromgroup 16 of the Periodic Table of |
El ements, Y is sel ect%ﬂ%@—t—ﬁé‘z—éﬂg@ﬁl&nsi sting of a cation of a netal
sel ected from groups Theandesgnpf invieet Rar podiided abbeogsfs HErepemusimndlatin

cation of thayvherdTulridhRadddrisvbenei steibise:an el enent of group 15 of the

Peri odi.¢ Tabl f El .
h%'rgg;% O? aehgdrocgpq‘é érlazng%%%colf‘%%e cgl%ﬂl-.ly eé‘%%l%?eﬁ%gy orneﬁg L% the

conposi t i orPIFEFNTRy °8 T EPERTXFE Fﬁi‘rpé“Flr“é’cf‘lt(fﬁ“ﬁ“ﬁ‘Pnc%ectlaE)n%o“‘W‘éﬁ?dta for@| 3t i ve
mol e fractiorimablgneup -C(R )2-X-H, wherein 0<n51, 0Snx1l, and n+nFl. In

a further aspect the JH@seM: thYQAlI GN ok edoahSSrdal 408 tiSE poBme@fzation
additive CO@OSI t Io%;gosr} ‘{'099\3%1}{‘&' gpélg%¥é\?egggeML>§&:lﬁll§£ vygblg%%fo t %Easé east

100 and contai ni ng , an-anionjc grou
bonded o grBUBRYAHI"OBY IOREPYS R YFBEL™ & R SR LR 6 3T up R
wher ei n 'R ciomped Ses geourdR etapdcopttiahal lyga adrohe ast (RbneX-dabdreied attco or eurd Rat
| east one hgleeoatromysRieed ednbia gRuPniky of hsr Raei @diven Eabheinaf ad0
El ement S eJ.aeCagtF%)]hel Qgt?e%%ggoemntsle}/ecltsedhé/r%r O&go%pOIG %fhéltgr Qgpl B¥J: ﬂg?&'%fOf from
Elements, each R. independently is hydrogen or a hydrocarbyl group of from
25 1 to 20 carbon atoms, X comprises an element selected from group 16 of the
Periodic Table of Elerhents, Y is selected from the group consisting of a
cation of a metal selected ffom groups 1 and 2 of the Periodic Table of
Elements and a cation of the formula [R*M]* wherein M is an element of
group 15 of the Periodic Table of Elements and R? independently each
30 occurrence is hydrogen or a hydrocarbyl group, C is carbon, H is hydrogen,
the composition having a relative mole fraction n of cations Y and a
relative mole fraction m of group -C(RY),-%X-H, wherein 0<nsl, 0Sm<l, and
n+m=1.
In a further aspect the present invention relates to the use
35 of an additive composition having a weight averaged molecular weight of at
least 100 and containing a group R, a cation Y, an anionic group -C(RY) -X~
bonded to group R, and optionally a group -C (RY) ,-X~H bonded to group R,
wherein R comprises a moiety containing at least one carbon atom and at
least one heteroatom selected from group 16 of the Periodic Table of
40 Elements, each R! independently is hydrogen or a hydrocarbyl group of from

1 to 20 carbon atoms, X comprises an element selected from group 16 of the
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1 to 20 carbon atons, X conprises an elenent selected fromgroup 16 of the
-3 WD 03/ 055920 PCT/ US02/ 40141 .Periodic Table of Elenents, Y is selected
from t he woaapswensi sting of a cation of a netal sel ect e@Cirrasor/grieups 1
and 2 of the Periodic Table of Elenments and a cation of the fornmula

[ Ra4M + wherein Mis an elenent of group 15 of the Periodic Table of

El ements and Ra independently each 5 occurrence is hydrogen or a
hydrocarbyl group, Cis carbon, His hydrogen, the conposition having a
rel ative noPEFIAETaERe PloElenfing {5 aifdeared E1om U FBIR cPREktion of of
group - C(R ¥r2:nHpf wheewilnsfkar<ed , £rOB8gHdoupand and ek , theOPerieftke maBe iofer t

undesi r ed QH%}rténEé ea%dOIa é&h&ﬂ %fCQ:KH)QHHElﬁaOERa g]alvglgggmcgn;@amngmggmgunds
present in an oI Intimately

with the addft™ n'g%es £ b A%%béfdg%&qﬁenéﬁo?'ﬁieﬁ éggﬁ’e‘}/@g&f‘}f&yu RNt i on
relates o aﬁcuraiﬁwetllé Ryl agare 4 by hiyArdazabel wrewxi Agisa caianet dlsehydyogen,
pol yner W t bhd hemp@ddiéi waviTposdlacOve able frabtiopr ®GESS84di@ns Nt @nam
article. 15 DELALLERIDESCRL R Q\Lf%rlﬁ‘ﬂﬁ ENMENTLEN 1 ADD) Tbéé'élC%\EQ@ TJWQ\‘ The

conposition as _used according to th ent i hventi sin
chen oal | CoRTbnar Sy SFEG-BB SmRTx (FE BRI AT Ee. ShaRi e “OF-E8idinds.

The conposi hdlmgenscoataningf WéW@Soph%Ere@FnHagna@mfw welyrsnpogiikien thef t he
addi ti ve coapsrSint pdRmes iatShadtgl ¢ weAPEHNdddizich coapsgiruad. cont ai ns per
mol ecul e at | east 0”%&%&1&9:8; ¥o%tﬁ§f%%bé‘éte‘§he Jﬁ%ﬂ%hhréltatlz@%%t arP”e

ani oni c group -C(Rl)2- X- g I onal one or_nore groups - 2- X-H
If the corrpi')’éﬁltcul‘arf’ﬁtél%[ﬂdnﬂtld’rt m%tfelgd}‘f‘ﬁ‘dﬁ?ud% mp Heen 830‘?Fp}8s‘?‘%lﬂ’ﬁlﬁr ey ¢t ai n
conpounds hadditgve rloypesittion avdamed tapr gesemioc intgr euprt&ERL) 2- X-, conpounds
having only -C(Rl)2-X=H groups, and conpounds containing both one or nore
cations, Y and anionic R paclatel nore -C(R1)2- X-H

gr oups. 5The relative %ﬁ%ﬂ%—%ﬂﬁ&%‘é 30 the relative nole
fraction mof group -C(R )2-X-H-characterize the conpositions in this
regard. For exanpl e: APDITHEE COMPRIITEP®HN is a single chem cal conmpound of
the formul a I+ X- C(R1) 2nRc6ifRbi2iofr ¥s id@ fd@actimntd the pihdenancvbidiehi @y m
is 0.5 if Y.is.a, %ﬂgﬁ@%@ﬁ SRbL oxapnq%,nba, S £ ﬁr@%cé affdeSeft QhedifcaY 1S 2

di val ent ca?lo prOV| a conmpound or mul a 35

C(R1) 2-3 C( REFPPusdy-2YThe F°’E‘FPPe‘—"l&b?fbd§| S8 58T EeY| ﬁg’Feefe&ﬁearﬁ 8af* “¢¥fpound of
t he fornmul acéhpCERIND- X-Y, the fraction nis 1 and fraction mis 0. If the
conposition is a mxt yf echefacﬁﬁtml RoRSIGeNén @F RsGhilL) 2ompo¥inandubl nmol e

percent of R- ) ractions Ln.aLe. 0 oc¥akS8q @
nonoval ent E%I’t‘p"gﬁ& Cloﬁt%léf'ep%l? aap Cﬁqco‘%p?l ge”{sn gg e?%r?ouargd Ogi%:]gj lcgd X-Q 40
ueh® ¥*hrre

whi ch do notherseith §& ReSIEneRS aﬁl%FCgﬁ!was GfRop-¥ C("F?d) 2P">&

25 groups -C(RY),-X-H. If the composition is a mixture of compounds the

composition may contain compounds having only cation Y and an anionic
group -C(R'),-X", compounds haviﬁg only -C (RY) ,-X-H groups, and compounds

containing both one or more cations Y and anionic groups -C(R'),-X" and one

or more -C(R%),-X-H groups. The relative mole fraction n of cation Y and

30 the relative mole fraction m of group -C(RY),-X~H characterize the
compositions in this regard. For example: if the composition is a single
chemical compound of the formula H-X-C (R') 5-R-C (R') ,-X"Y, the fraction n is
0.5 and fraction m is 0.5, if Y is a monovalent cation; and n is 0.33 and
m is 0.67 if Y is a divalent cation providing a compound of formula [H-X-

35  C(RY),-R-C(R!),-X"1,¥. If the composition is a single chemical compound of
the formula R-C(R'),-X'Y, the fraction n is 1 and fraction m is 0. If the
composition is a mixture of 50 mole percent of R-C(R}),-XY and 50 mole
percent of R-C(RY),-X-H, fractions n and m are both 0.5, if Y is a
monovalent cation. In case group R comprises other groups (-C(RY) ,-X-0Q)

40 which 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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groups are not included in the determnation of nole fractions n and m -4
WO 03/ 055920 PCT/ US02/ 40141 |If the additive conposition is a m xture of
conmpoundswotliesaddi ti ve conposition nay conprise conpoundecafusde/idier ent

nol ecul ar wei ghts, depending on the preparation and purification process.
G oup R generally is an organic noiety conprising carbon and 5 hydrogen
atons and in addition a heteroatomfromgroup 16 of the Periodic Table of

El ements, such as oxy sul fur, selenium referabl% oxygen and sul fur,
and nost preferably o%yég‘ﬁ 2981 B e FRIRSSE BifR 53 5r BHEMEDI WaeYH PP group

R as a di vadsatiyr sapresXtidyomeedomprisgr bowpoandnef atiféapdntsinel@culathus an
ether -or thicaghter defdddingdh ehdeiepnidridi and %&lb@&edorg&)%&%sl? 10 are

preferably contained jn t h?g&fl&sﬁ% psdghtgr\ggn eﬁ—_'yté Intsgochtbon and |

het er oat om_cont ai ni hg grou repeating units nay g
cont ai néd iWIRIPY 69?%6”‘? H&t a‘ﬂ%ﬂ"‘i‘ r?ehEEﬁFﬁBE?“t LEM €6ﬁ‘fpa|1ﬁs°£at %ltpe6h°dﬁcand
ani oni ¢ gr oaple (RE) Suetancuoptdsonarden, - YLRLY 2-s¥iddhiufr qupf&gplefevabh yand

conpri ses QRArQF, FRAGnIRI herefadifeohRREr althe hhetbosdahai { pe&HRLb Ly Xndluded
wherein Rl .each oc urren(ge |ndtependeng(l rggget ent.$ on hydr Qgen or, an, al kyl

group havi n%eigro Earbor atoms, X conpri ses ah aretrent 5T act ed

from gr oup s oI” CRRSDEF| H&Petlfe&bl eA]d"Po‘éqﬁbﬁ’é?ﬁrs and tl“é”*é‘ﬁﬁ*?ﬂ%@é?”ﬁ?i)rﬁ 1to
10, whileh uwiriet srefeyaly torecadan® ior tlh bresent addSutve compdsstigre &iqp othhdry

derived fr oa.pobILIRN é&k%ﬁ@@%@gsoﬂ lrlssea&x% lnﬁ‘u@é mﬁpsbégd@sntaysdds@y
t hi oet hers hagéﬂ%fro he rin 2SuC

r in
t et r ahydr of UFah, nﬁnarpl k?/’l‘O nc]é'e%)%% g tha% ue v compots‘ht ene ORI e‘_’l carﬁ"ﬂ‘fﬁt ed
et hyl ene oxindesic ghewr as (%) opyl epd Wllﬁ%aléﬁd'odﬁf)y'r’é‘ﬁ‘e oxi de, or by
condensati on of gl ycddrsup w@heﬁ&aehhwoepnasgby@rel onmoselhsiik & uifecheighydene

glycol 55 Adf\é@a&fagQQ'«b%leh kn LA HRi ks ehetl %czuﬂggc&naébaheﬁtqe,sise&@eegé
occurrence i s en ailsﬂ,ln t he ot her o<I:nc r 98 > Ls_hy %eQ met hyl_ or
ethyl, and Wdif% 8eaﬁ‘ g ST BAERg B4 fpounds can o1 Vet zed
via ring- orﬁ@nﬁh@nmaﬁheeﬁ%fi fypre 9Eove ils @?GE}B %léqhérréﬁ‘?leo%@rlef‘?fé'—ﬁ Bx¥gen,
anal ogous Ginheftfe@Ufrohbl eloe MeNtwhi eipatied say by and sgeeus] §iMfelréalr. such
conpounds, @@sb% uwcgplygqaie{%eﬁsa{w{aomemméocd%@s@ml Bkd @ythe @mes@nt
i nventi on, addi t1ve conp ?O Iayébcomgrl ses ggou r§g dt%{ﬁ }}

I sUch ‘e ene

from tH& p(ﬂ ﬁ%?%lfaf?ﬁﬁt%?rsaﬁﬁwngng es or - oxXl
oxi de ( EO) tepmlmﬂreﬁlew@xu‘d@ emolenamaudbm ;?P@héSo%héréa(GBefl%ﬁ ﬁ?laatenFlé"sedof
such oxi dessthansheaBRl RGO UsuchULE Wropgiempoanids . anldf buryilend handoner ahkyl ene

oxide is usec'dt&:rrpsatttlI %%rfeEﬂfd%ﬁéoréugﬁ ﬁehﬂﬁeé@@l&bé’ﬁ ogoém%lﬁdtgaye@ﬂ@éhe

al kyl ene oxi des e reacted I't angou r_Se uentl al. | resultin
gt g ﬂ t leX st g g

in randomn yglérF%%%u bﬁ‘?‘@'&tﬁﬁ’ec’u%ﬁuéﬁt P (84" alRyTeng 0%y gr oups.
By sequent i@icureacki bn hgfiroaghf fet éntthel RV}eén%C%‘%F%fé@ 1f)lhé’ék‘§3€6f Retdyl or
di fferent lHHh§§ Winkl x be p*xeRaNt .The ethers and oxide compounds can be polymerized

via ring-opening reactions. Where X is group 16 element other than
oxygen, analogous other group 16 element compounds, advantageously sulfur
compounds, can be used to generate such units.

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 (BO) 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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When such a different al kylene oxide is added at the end of the reaction 40
of anot her al kyl ene oxide, a so-called capped pol y(al kyl ene oxy) conpound
i s obt ai nwd.o3Bys2el ecti ng the type of these nononers, the peavusee/d4@fil -5 WO
03/ 055920 PCT/ US02/ 40141 reaction or incorporation and quantity thereof,
t he properties of the additive conposition can be adjusted to the intended
use.- A higher ethylene-oxy content generally increases the hydrophilic
character, whereas a hi gher propyl ene o&& or butyl ene oxy content

h
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an al kyl ene oxi de orrhal ikniteaersubidoied arenetdiay ty el t@npetuiercengrintygla

thi oet her S,rgg&lv@r ,}%t@ﬁ alat%émre &s%acw/@e@édsxg Vstpehdee p@ﬁ.yx@érki'ébl%uéztd\ge

group, are desjrab Prefera nitia oun moni a,
or a 25 hydfoR:FBYF LohpYtRg ‘“C"(S%ﬁﬁuidsq ‘ﬁ{f oﬁg rreﬁotro iu“tﬁ’n?m‘?rd\é\%? gfrogrél %cted
fromthe group cophsindng rgreoflerdMatisie AGaOmhe GOSH 2tCSSIMPRIRE CAFECBFH Re i s
hydrogen  @onded1yter 8aabbhorgrfilRcolesupt tihebfblgachnabad Giftyp 06 ¢Emebt Ve

derivatives,  of; any cgg&npm?d f Oetoefggw@rgg@léraaltls,@c&@gs&h@ﬁg S in@hydri des,
esters, and: ﬁ e |n|t|ator ngoun aln gﬁﬁurfted or

30 uns&Pur é’tO@H"uqun‘é%ﬁt B?Veof’%‘?l&‘ferao ?%Cté?’%ﬁr © cr’rbsu ic re‘? &ra
initiator cerpoumgd ediprizlese cﬂ?el@rthm)?%es%%ﬂfl %Lﬁaééllytﬂt UHSHbER |atllﬁ¥3é‘éfe
al i phatic, 4&yeteal hphathe,svaniicabormhce GOUPSLtDErNbxtaycese tthesarbers Aso

I ni tiator CO@PO&“QSfﬁlt%QrIOJ39&v>é”21®10@,&d@eoy%@séymgiﬁa@ &FbubNi dreat or
conpound hds alTea reacte sul cycllc et hgr or 35

t hi oet her rﬁjﬁﬁbﬁaé’rleto Breter®arn t&@g’r’blélatl‘ﬁecﬁopd’uf“lﬁvlg "é%t 56sTL1I 0N ‘or group R
of t he2addityidvecazbrposinpowrd tomes ipiresf emmrym@mw%eéuealtaeﬁlx?a%?%ér%“ éfe
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(RY),-X", and

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

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

functionality of the initiator molecule, if any, i.e. the number of
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such an initiator conmpound. The nunber of cations Y, anionic groups
-C(R1)2-X-, and optionally -C(Rl)2-X-H groups per conpound in the additive
conpositiwoo3A8s9 | | depend on the functionality of group PRTArs®2/M0141
particular on the functionality of the initiator nolecule, if any, i.e. the
nunber of -6 WO 03/055920 PCT/ US02/ 40141 reactive protons present in the
initiator conmpound, and of the other react ants used in nmaking the additive
conpositions. Preferabl initi af) ound having a: functionality f,
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20 inventi gptassidrhusr afuibdditimamdsnepqeEasably angregsivwenéaibnr orhe dodasdiem

pr esentlsaddeattw@ HQMPOSI ELORS o 32 éé‘é;léu@ﬁﬁ&@i@hoﬂ@din' ehénarc@s&l@t fldenbedOW.
Alternatlv wher.ei n Ra

i ndependent a’é%ecl‘i”%%c’iﬁ""?té cé’llfns?1 god%occérhtaéfmég ﬁf/?jlrégggrpoyfegtr U PO FF om 1
to 25 car baH-xavears it prigkerabeyy & Eky?Pd greap ReFasTigm halige Palearhoh &5
at ons, nor emr. ef:efeahi};amf mdt-al Ocaxa bho rsuab GIEs potdassaunpaedl exodech addi t i ve

conmposi tion, aQQ%%é{}sﬁPuZéd %dt% E§e@draeia5a gp @k @oﬂge;mmﬁglo%cm@ pEESdRe

group 1 of the Periodic | enent s Advant a eou I nsO 5
and Y i%§ potyERTiih 2Rbr Quf)raef%ﬁ BRy PSR VE S 59! st %?ue era g

0. 02<-n<_0.18@se®0 afdi tigs b@@ﬁsit@@na a?d‘v‘a#tlaﬁeml?wetih@ fsEe dftridr ewses
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25 atoms, more preferably of 1-10 carbon atoms.

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, 0.02<n<0.30.

30 Tt 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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35 at nost 15 weight percent, preferably at nost 5 wei ght percent, nost
preferably at nost 2.5 wei ght percent of Y, based on the weight of the

addi ti ve wompmsis®e on. The additive conposition used in theqesemii4l
invention generally has a weight average nol ecul ar weight of at |east 100,
40 preferably of at |east 200, suitably of at |east 500, nore suitably at
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conposition h cont ént” of
preferably 1 §F Caﬁd?&%§‘ tfh gt Fee 718 Aet®rolR & éra’ﬁ’r ép‘é‘*’rllaﬁig"ec Reladartyive
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skilled in draeeards. con&)‘ésB@soad et thecdesdiied SFORROSI L ool cmPALRCEEIirShi CS
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CONMpPOoSi t| ons ar%/ usin

The currentthal(aoﬁ’%e‘if\?éredc69‘15%%?L }QS’nga%uaeYochPéﬁmi ﬁtfe?’??é‘d? aPtze’éO 5n t"l‘F‘érght ,
production u@fersm/eraztefteym 06 a purdsa¢tmrtsjorsuch as pol yglycol's, prepared
by using basic catal yg{SmnedndadkosUsitpREBRAERE laaaltltvyép&&@bl;yuaﬂsid},ieaiﬁ;or
compound, 1Ke,an..al coRoks,o,CLPOXN 16 85L0, 01 LBLDr .Achiye v agen

cont ai ni ng S5 i'S S8 “Whith 1S feacted "W th o

COhTKNJﬁéS Basp qﬂ R?@(ﬁ?@l{ﬁa aggpogﬁtlon or characterlstlcs of the addltlve

composition, the skilled person is able to prepare the compositions, where
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. In

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 thiocethers. 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

40 different additive compositions of different functionality and varying

properties. When a basic catalyst is used, such as sodium or potassium
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al kyl ene sul phides or cyclic ethers and cyclic thioethers. A catalyst,
often a basic alkali netal catalyst, may be used, but is not always 35.
necessar ywola®szate al yst typically reacts with the initiat@®CTasopeuad to
provi de a reactive group, like an al kyl oxi de anion or an al kyl sul phi de
anion, which is reactive with other conpounds such as al kyl ene oxi des.

Al so a monomer can be used as an initiator, typically after reaction with
a catalyst. Using an_initiator conmpound provides flexibility in making 40
di fferent JRATOFIAS cHRFEEi To6HEOD PRt HiE 2 FUm aRT FRAPTYTy S FODATRRY
properties. thhénitaabasicompatral ystinisialdedsongectrdasnsodfameganglet assi um -8
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production ﬁdlwfe cax%saky&lscgsma&ﬁd QBStr%CSEzQ\FéE’M‘& tQethesi HuGBtdaY. o at
this stage onl be carried out to remnpve excess
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wat er, sucPEITHFEIPT SSRPARY BUtC2Rd Talht 8t T AUE r BICFe a6 R of "re B step
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the currentrllfsadditvé eafPIROSE tdodPGuNAE ti2@SEar bt efdieai @ide snwathd euensit! y

conver t,gd 'ggggtﬁeh@o@&@au&e GOTRRSL PSR Sedl Y& eréa%wlyTéahse& hords a

conveni ent tivel | nexpensi ve

conposi ti on® AR ST i TEPSS L R ?rﬁrge‘fvg’i\{\%&o‘&ccggjcﬁ rg‘ilé%?réistﬁ onY%nlgnf and
i nventi on txelebtwlm 14%6@%0@% P masyng Eaet urgenhn CPﬁﬁ’qsilaﬂﬂs conpound
having a reagbid@gy Ptieni2Gbrefétreanadiokyirgnec chiederdsent Hevprasenee onfaia

basi ¢ catal yst %BE& N8y YeacBldBhNahl V&I, c.safhbmm Baigf étqteaeéls,ec o8

converted into t it1ve conp sitions b ctjng %airttor < Jhe
hydr oxyA° or"%h |?)‘} 5¥]oeﬂ?5$°’ﬁ‘n h & egfﬁﬁfﬂee %ﬁ%lucn ys coﬁp’éls 13 al kal i

SUC
or alkaline earth neatlalermtlhybhr:owu@bﬂﬁ@meﬁctéﬁt%\ a3 RalSPRVeTIYAS it the

hydroxi de, ddaetshy c3Rpds@t Biagbyaleatt iy My 6€ual anyhexs@ssxyal ontuhebl i s
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conposi ti onis ai ned react | ng a osition hav g WeL htb aver aged
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’ obtained by reacting a composition having a weight averaged molecular
weight of at least‘lOO and containing a group R and at least one group -
C(RY),-X-H bonded to group R, with a compound Y' capable of forming a
30 cation Y and an anionic group -C{(RY),-X" bonded to group R, wherein R, C,
R!, X, Y, and H are as previously defined.

Suitable methods for preparing the current additive
compositions or intermediates therefor are found 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 polyoxyalkylene (alkyl
or alkylaryl) alcohols, polyoxyalkylene (alkyl or alkylaryl) mercaptans,

40 polyoxyalkylene (alkyl or alkylaryl) amines, alkoxylated polyglycerol
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R1, X, Y, and H are as previously defined. Suitable nmethods for preparing
the current additive conpositions or internmediates therefor are found in 1
“Noni oni cwoSanfsed ants,” in Surfactant Science Series (M peT/1Sokiaki ed. ,

Mar cel Dekker 35 Inc. 1966) ("Schick"”) which is incorporated by reference
herein. Preferred classes of conpounds fromwhich the current additive
conpositions nmay be prepared or in whose preparations the current additive
conpositions are prepared as internedi ates include polyoxyal kyl ene (al kyl
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tri-sec.-buylylpheRab asql st kad QbucARREMIdSs €l Y] @Recor@bhslss, aBth,SERONY
bases such as Na0§ and KC%} as ca%alglilt EH a%é%ﬂ ar yca(gfalckps%l yoxyal kyl ene

mer capt ans Br&tRE SESPY 37af KHBne APky 1276 ar §T Fercaptans (Chapter 6 in
Schick), using as 15xenptaryt of PebYOEhEE eRe MeEFaRIePpIRS ERDri mary

mer capt ans,pdi@styaakyl daeasidye do haiy relckydtaner capbtanss ar onmidke, neioaptsans
and dry ssodiym (e No%i36na dhYrmSOdi 4.0l ROLASS MERAYERXI 66 1 HEL SO hea

sodi um hydr oxi de,. net hanol i ¢ sodi um, hydr oxide or.sodi um.nercapti.de
oot al st BRI T R By APRS TSIk 802 P ST TeERtRg Ry
20 in Schi ciofium erabdopiss i Redroxgdy PeauetisoerdigBppidyferds, BILBRRMAICf BRdiy™
am ne al kaxykatied v tsbagind hercdpOiBOBCQatstigar.yl am ne al koxyl ated with
ei ther ~EQ'PQ BO | ayfuloRropyt ¢y Amnena! (axy] akedryh tinigkl N@hapter 7
EQ PO BO. ,Tygl cal initiatqor conpoun Syl el uq(e prijmery amines, §aL{:%h as _coco
anmi ne, 2%9soyBeafPiat Fe atear 1 % e/ *Pal PR af e Y "Setondary am ne
as n 25 al kaikody3tpd opahelithar OIPOEN poeyahionése adhppdpred WathI9}SE%  hat
may be usefh/poLdd)deauvdl efropiitiersd BOIQ nacdltkexglschd as thiGithkt RO PO /O Ve
exanpl es O&‘y?‘)'ii%(atl@%){k%i 'th(' %%hxgiﬁé%e{r@luri@tﬁﬂfm% dRinANds 29t £ $o88dimine,

a

al koxyl at e y “aci ds apter, 5 n, chi ck) i ncl t%%gr %ilngrllé/cer I
di st ear at e SAVRERY PRI RFEHYEG™BS 050" 3Bt ¢ Sactia™™y

25 alkyl-1,3-propanediamines, and polyamines. Suitable catalysts that may be

S such as n-

used include water and strong acids such as HCI.
| Illustrative examples of alkoxylated polyglycerol fatty acids
and esters and alkoxylated fatty acids (Chapter 5 in Schick) include
diglycerol distearate alkoxylated with EQ, 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 monoamide, alkoxylated coconut
35 diethanolamide, and alkoxyléted stearyl amide. Suitable initiator
compounds are mono and di-alkanol 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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30 al koxylated with EQ PO or BO Initiator conpounds are fatty acids and
suitabl e catalysts include al kali netal carbonates and potassium

car bonat ewousmfiso pol yoxyal kyl ene al kyl am des (Chapter 8 iPeTScdo2/ada}1

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

di et hanol am de, and al koxyl ated stearyl am de. Suitable initiator conpounds
are nono and di -al kanol am des that. are reacted with alkylene oxide in
presence of a _base catalyst. O her oxyal kyl ene al kyl am des i ncl ude

t hose havi n&%?f%’ﬂ?ﬁﬁ’r%@’ i ﬁ‘F%fiJe§ar€ Yﬁa?f‘éﬁné ding,, e - 1BifasPingssinitiator

i m dazol i nesmpamisphesphoramradied actidslkilreseoxide iryphealreyepreeptiraetade .om
40 sul fonam de, acid amide, urea, acylguanylureas, guanylureas, guanidines

-10 WO 03/ 055920 PCT/&?E%&%%%&E I(Zgif%l CM%,ftut ed) acyl car banyl

guani dine, or 2-im nds that are reacted with
al kyl ené oxi de in thesr B3eEechithy RRA¥EeT iGR EPNCPALYRERICPRTISORE GATALYST 5
The nat ur e fankhelopohet@r ¢@@biuod asabsddy s thengresshtgnaenttibans hoon net al

conpound ascﬁ%@glall nywqtp&eo%eatbé RY 108k Ipélsmfmﬁ{gl bi&ah moteheld. Sl d
be capabl e of 9 t_)/Srrerl zZin o e{| MoNoner s cat al

Sts ty
i nclude a tTaAsT1i onypr%gf‘a ﬁ‘pouna rﬁas“l@ﬁc’% &t yFeogy Sﬁ?l v%f’catawSt
Typical ly, & ?F’aers?‘itPlfonTWG&Ill%or?’pé{ﬁml‘am aﬁtaﬂocmpgaﬁ%rmeam i ¢ conpound
are conbai nedgaasndthelipr cogpopall Lenséntatiedat as e ptieipalarshidienedmt. al As

conpound, thHer e RYR& ﬁ@@lo)é@xﬁpouil@f t%é@é@a? b@em;?@ de @f éca%?é‘S' t' 0“
nmetal of t 3 abl e of

r.OUQS i odi ¢ .e.
t he groupquarlg ﬁaﬁrﬁﬁﬁﬁ%?@%a geﬁf@ﬁps 3'e *Ri% Sn'ci”forl‘rliph]a%E Peno adl um
hal i des, vd??@él?tﬂﬁ Bksrears des eandiet ﬁ@qpisk@%‘rs%ﬁdl‘;‘i“ GRFeghoping) r%ﬁéll #$ on
metal of thatghiupaaBidbd, wmadias hehides] wankdivwXbtmaliday yhdenhymikel axiade

and thegli ko%udéd o%oaneeggglpfeﬁ Q@Agld% thehe/x%wg%r le QikAes Magdnhakiibdes and
hydrocar byl oxi des are advant a%eousé%/ used he og onetallic corrpound
Uttt %]c"gl

there may 0% éﬁ%?”b‘?e"d”&ﬁl%er gafi e rﬁ}rﬁ%’@rﬁ% ®8s al kyl al uni num
al kyl al umhvdrpchibgitdddes omized 201 ddgraand haftarienbrioragere s amdvenrisderusich
as al kyl alJys@anumsTagH egbaitne CANRPLXompaith, ak katleahdoXy @ip16y ¢t an agaas um

conpl ex. Sul{,abl.&, %aaq%hx&t&cht foB %@kyls %Quﬂur}m;nh%lnwsaqnﬁuduavem&@@e | pelude
t he Z|e% er-type catal ysts and Phi I'l ég ysts. Sui fabl e

pol yneri zatquﬁntcataé Tar?é‘[asﬂﬁrﬁ/c?)’eplﬁ§eﬂ‘ 3 1fmélsent ihventi on are
di scl osed isprdapanese aliyihlspen Panipm- meﬁem F@‘PpleNo SHFBTYL19ERLARE No.
59806/ 1981, cABd dSapat @Rt Sorks3dd 191t i 5i4E14T5 the 4164Ykr647e 42626584 Jndand

4,661, 465, I r her ei n by. reference Exenplary of a
o F}bﬂ@lss 462 e%%%set@

preferredc catal yst co isin reatlon pro ct,
obt ai ned by the reactsi"dﬁa‘b]eet Wéje‘ﬁ“eéhn%rl@%n‘iaga?ysm ta hEPEL! QLIS

25 present invention are disclosed in Japanese Laid-open Patent Publication
No. 47409/1981 and No. 59806/1981 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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30 magnesi um conpound and a titani um conpound or a vanadi um conpound, and
an organi c al um num conpound, as disclosed in Japanese Lai d-open Patent
Publ i cat i wo 0B05594¥409/ 1981 or No. 59806/ 1981. A further eramulise2iE4n

catal yst conprising a catalyst conponent [A] having a reaction product
bet ween an organi ¢ magnesi um 35 conpound sol uble in a hydrocarbon sol vent,
which may contain an el ectron donating organic conpound, and one or a

m xture of two or nore selected from hydrogen chloride, organic halides,
hal i des of boron, al URRPRIFF SWitRPI&Ra YIS HeTANBATLHPR, 19 BARELOBPRHEBNBTUS,
arseni c, antj%ony7s kingnug3,314i9me,whd ald rdreni@ndporitedrhereio erafentast.ed

with a ti ta@wreaegmueanp%@%% é&npaely@mqé %@@mem, réfd ek Bﬂroan
or ganonet al | |r& rr% lA a"ag 51um a211855920 P USOZ 141 Anot SUI t abl e
| /s

catal yst cofposit 388 AT PR 3?§° 41315 ﬁs PEh
are incot po’r‘l?a(ir@&aﬁ@“eisﬂl"é?}erf@fgéPW‘ecompPﬁén"céﬁaJF%Pt%ﬁpo@?et F%Wrébnﬁﬂfinﬁ&
t he product riMai. AL R @SEhd S 2f raamleaabhdlineg-rfedhl aidragnesblimdakiidie psapar ed

by contacting, (1) l@atstl S&?e’sTtrQr[kEiéormﬁ@EQlC%mnéoiéﬁQlaEeﬂg"L%;S'th'énf%ﬁ?m%nent
represented b the eral forpu I\/g g) %th % %st one -
non-netal | i & hé%“éil"f eEe’rféle“d’es §oﬁ’|’a€5l 1°("B)“e%ﬁ Ea%r 1 &hstiS on net al
conpound r ePemiodht (bbb Rheés faobrddosar Oy OR)YP Kavixawfrorel reoTapdus A0 carbon
transi tion gedml, ofisGaoalsad-ok2npfrobhifoy1Berde)di anfiableaih Rrdspéndayeroeatdy|
group havi NG 1 Jgrrkx.;lomt Qaﬁobgﬂttozghg%ran&elgf altnpgﬁd >2<y|1'§asaa wlhgequgl to the '

hydr ocar byl ox] X each 1 ndependent yal ues fromzero

t he val ence ?J]fen‘?ﬁ] °afna"mx+ ) RELEPYHP IR S T%/T‘S?t}}?éld?/zflo%ﬂ% & PRI °(“€§
optional | y am cxdditsdlontiurhadringendoupPreterePy.oph¢ arawity of drrlédgyadded tsi num
conpound. Peeffacablty rothRvarunt oigrbald decandedtd & maguédigi ndm £9 convert

the R g{@upgor%toglggpqg tQ g J|gpesi umatomin 15 conponent (A) to a halide.

Furt her suit e cat a ysSt conposjtions are di sclosed in US

a
4,544, 647, 4,526, 943, Tl BRTINES SrEACE n”d’"‘?%s’ttﬁSnscétr‘éIWF£°se§rb’tll?@t
resul ting fromnadnd BhAg4Tn Grb26nea3t By kebEl. $6h ndlktioet taridei srtahytic
at nospher e phicgbc exGLudss PRIrS hahifiad hin0Xy gtk { AYydabcarbas taidaenthysk aaasbon

20 sol ubl e or,g;angrmeqn% ug;(&]%d%g'n@dlsu(r%) 2 ox%?jnt <9neat0£&?gy &Mg}apaexkﬁon

contalnlng ma ast one re ucin sour.ce;

| east offe t PRATSLE| Givehetadret i "eipdtind® difd ﬁ\?%r 8?‘?1 °(i3nltchléy%8ﬁ’6]§)nent s
are added i potttheénordertdripl;: (@), af Cpastngn¢ Wueing MlideBjourete) aafd(R Crt
Cat al yst cofpasi bhORSaLHMHi3h MeRP1 A Thi addwbbl & &hexoApUNEhe Zombensnng at
| east one |igand havin °9<¥§ QReNt @i e(r&yl aKe! St QR GaN ad)SO(He anlSRY ..

These conpolhds arso” r erred to as netal |l ocenes or single S|ta§ 8cat al ysts
n

are advant ageously usB¥aYEh WIRYTLEGPS SPRTHIPERY FayTBE AP BFY (il

I Aum
conpounzk or haviggnabdrest coapcwadd I@Ngxgg]@a{:mﬁopgxma@;(?nyl skeleton can also be

used. These compounds also referred to as metallocenes or single site
catalysts ére advantageously used with a cocatalyst which may be an
organoaluminum compound or organbboron 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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conpounds, such as al um noxanes, ionic activator conpounds conprising a 30
| abi | e bul ky anion and a cation which is capable of reacting with a |Iigand
of the trwolBswsdo netal netall ocene to forman active cat &cyatsoz2/Exanpl es

of this last type activators are trisubstituted anmmoni um borates, such as
ani i ni um tetrakis(pentafluorophenyl)borate. Such catal yst systens are

sui tably 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 nost advantageous if the catal yst conposition used
contains or reduces h@LEDRS POLYMERPIATIOPHRROSESH t he present -invention the

cat al )/St ~preferably @Qérpﬁie§ﬁ§ nlaﬁ&rﬁlgeﬁsed@ﬁecrﬁrﬁzfe%%é@'zylvteﬁﬁoﬁaisa'n%@t
conprises a__40 tEan%’lre}f on rou

1C erre O efln mogome S 1nc e E’l F ne an q_ C Tabl q'l
El ements, a“hali’de. ancorganoal -t num corp oun I Opticonal Iy HEghRE 1AM
~12 VD 0%/ 055@9@ PEROUSICR0ATS - CREF| qu&am‘ERFIZ’A‘TPGQ PREEE é@?ﬁew efin
nononer useedxéenplt htedpbegenbylencenbutene+ls peaiteneri,t hesdne-Pr ef-setigdpalehen

monomners i n@' t@ﬁ@-}ﬂ e&ﬁ:eﬁ@-dl 1n91'u§;e|—f's alflavdlé&ne-i f LMBR3c 40 e 0L AT Q:pé?xer
atons, nore pre erabl yi

m3 't 10ca ex lified, by
propyl ene, BUTENST 1°° Bl %Hlée ?ﬁexe Qﬁ‘jaatngg?‘?\ﬂ g%?ﬁ 8‘;%}’ maﬁ’erene 1,
octene-1, n@?miéminz@ﬁdwﬁéc@?ﬁe-oi QLS| @Weéaﬁlﬂ?)lé ‘Bﬂ@ééjn%lapﬁé?r watloseaby as a
m xt ur e1o | t ahGuntedersst, oad tbhadoual Phaeodiaf pascemaybadded GOpHd YWaBYnereds WithBr one

or nore ot hESlﬁlepb%bqleeéeh%e@lM&ﬂ{ u%gglr%@@& lmo&&ne@goélﬂthsaé ¥ reridd ;ﬂ:hgbom
25 wei ght per ¢ cent based mg t er ol yperi zab Y

et hyl eni cal 'y lrB’rJfEF;Pfrtf"rnﬁta(—f’cﬁl ﬁb’?f@ﬁg ‘X“é’ El?fcﬁé % Y PEHES at B‘ﬂ’éOmeﬁﬁt"ﬁVthci?r Bk
and si mi | ar destrplesingahtiypnahFhrat et cdtayRdder §1°W1|behefdt§srﬂne repdseedyin the
convent i onapoBinegl £ticatdl ysighat Moshphenehodlefatie peadicabdlyned@ene,

pol yner|zat bP&bﬁEn@'a'nB%%Gr@é BRas¢mna %f:';ﬂ%py%”&rﬁ#hﬁrd&’ sﬁtv@ibﬁ@e 15

propyl ene and m xtures o | ene or _pro

percent’, esPETI®Eft fSPFBﬁléﬁo{Rng %o Oailb(gg bffﬁtv@g)l 8ﬁi%§%§ﬁ?t o°ff %rh StRESr
al pha- ol ef i alzhgchlefsinpsuhy ke mrorpianenchutenerelx ehexepe-bererrnetl, A-petlintt-
pent ene-1, p&ntneal pha/fmagshdionted-dloBfch ashlas/ 10Tiadheime, hased @n
total nonongg..,2Q.Jhe process of the present invention can be carried out
in several afferent ol yneri zati on techni gues.  Sui tabLe tech%# ques

el adé bul k. pol yrrer PHaEFOHE 5 45 JosPOtT<pbI YATEH T 28t §BnEs SPGFT g e i

pol ymer i zat beveragadif fphadepphimenizdtiar i teghniswkat | @nlwly nescheuieg nincdnde
hi gh- pressuggix B@i%@ﬁi’g@t}hpnsusB@rwlgﬁQle%éMQa&fonS usturt@ chuliveEiSat Son, f §4s
exanpl e, th§h25 SQJE w;;tg%yrg%puaaow 8&;&?@}{% Qd; df) M%@g@t&ggm or

propyl ene o ure ene or ene l-olefin.is

pol yreri zedp?W"teﬁézaﬁrlQEen§8p{ﬁsen‘é"i‘1tll"ﬁe‘? A rtSEIéPrlﬂBﬁs §8r Vet SEt™AR 4V8r age

p0| erEI’IEat Bo)luttlemlammlgatlon method in which ethylene or propylene or a mixture

of ethylene or propylene with a l-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 80°C to 300°C, preferably from 100 to

30 300°C, 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 l-olefins
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. 1Inert 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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above the softening point and preferably above the. nelting point of, the
resulting polyner, typically from 802C to 3002C, preferably from 100 to 30
3009C, noeD Erefes ably from 130 to 2751C. The pol yneri zat iPOT/(R023EUT €
typically is from10 to 500 atm Illustrative of the high tenperature,

hi gh pressure pol ynerization nethod using a transition netal catalyst is
one wherein ethylene or a m xture of ethylene with one or nore 1-ol efins

is polynerized by feeding a transition netal polynerization catalyst at an
35 average pol yneri zalfi 6he treRpRASaphirtéieoPr SESOL tiFVETLLLT ifetubgequent or

pol yner i zatda@al1dir gsBieei ofti 20 Gteps 3aP0he abpridinedt ihydibeeardnonomiphusnts t o

be used in E{}xﬁeﬁ%&'ﬁdno?ox?ers,sé&&fhr Xm&RWx‘iHﬂrthéaéa&nQnozt QC&Hrnglf'&?c ‘c{?ﬁé yde
but ane, pentane hexane

gc ohexane, a% o% ane i sooct nonane,
decane, dodBEARET- ant PRI SR PRBPRSE O™ I%B HEReD AT EThEY SThAT transf er
agent s and 0vpsligaekdnz at¢ronr tanpee endref dre aryperabPiymesetrtior stensr oPFi ng
nmol ecul ar mbngoaesIclﬂebéH af pa1ypetiaeion pi3cddBeFod 5n2par RGTHLISH2£ 40141

In the procc%ﬁgosol 15&6 orars %@auaavsmaogﬂtl%sgndspr&qwgme%ht a%@llllbahons,

polymsrlzatlon st e carried out 1 n subse cl_g or paralle

pol yneri zat 8ﬁe’i‘oﬁ sleaé cHeehPIogy iy St Rt Y8 ghEFabto CaFﬁ‘lfyéFe?ﬂd ?E/plgaﬁ'f one
cat al yst. THeteuuihedue rolimsosiation @aal vy s eprafater rearspys seepeded in
pol ymenbzatde@hes @ Pidhpadil lehei Ladedf w&braﬁ_nmbea ek yemel z@locess $tRPSeneUS

5, 869, 575 %%C@tgg%ﬁgpgk%;@ azl%hg%e@{r?qgsg&] nlff- " £P A" %]mawz Less

conpositions o osition an ar wel I stributions,
wher ei n at “Pé%%tsubﬁ%blr?oﬁ%’g’éh%’b@é’l}%ﬁrﬁﬁ‘éﬂofaf?“@ﬁr%%’trﬁffé’fi BYRFSHE®Y 22t one
het er ogenedesspaingnesdczat icontziatiab yes honeueseper aterliyetctoppssicapmeenéd in 10

series or ifRqpalabhe} thss %@QnerAgsmtqbﬂglst Qas"selarﬂ'ft%ré@deBé@%ﬁ&Sot@ltahw ene
and optlonally anot h@armélnggl 3 QlSELLhd 8 PR AT Lzed Lo ngtﬁﬂe%'% process

under |tabFe SO U merizatl on tenperature ressures in at

| east one P@&é?‘%ﬂllho?ﬂ"é?‘ﬁ’i AGPRAROADGe Hebis s‘é]éttéP?/ﬁl%G%‘iltof‘oﬁondéﬁbons
sequenti al ltp thims apaddreiorsdl pilivear i snpasgedinontice splVeagsiramnehorhéymers

reactor corgfo@maaga@d hetsr9sheauspdvaet fomsadialysl , Tl hyh@raecand
optionally anofhet & ﬁpﬁ@' g1 mieinden, SOLLLEN BRI LEN I8 QBnGamdL ti.ons

to form an “348r%i6na yner ving the solvent omt e pol yner
sol uti 88 arrdorewdteris¥y t he polyrrer corrp05| tion. The honpbgeneous catal ysts
enpl oyed are desirablrrdesd dechifls ofnmretsiphese pelymrpoanids mycedges can be

gforgﬁengi anReds i U{théle@aggk@i %%8%0790985 azaha%@ el yrerizatias, pwcegses can
e ound i n U, at ent s , r .S
Do ound ekl s BRLA S 08I0, 4 A0t 5,350 (43 5e408,820 .S

q(corres ondi n
94/ 03509) , %AAE3399%; mﬂppr%aﬁpwcs&qnaﬁeml 11?21%%?82“ 1889 Sept EThsEr 7, 25

1993 ( eer r easpondiorgesrmnihd bb 0XB42)q7%4kI1 Cwhiagte aracocporoateel herdirnbpy

reference.

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. In 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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reference. According to the present invention, the additive conposition is
added at the end of the polynerization zone or downstream fromthe

pol yneri zewi @esmamne. The reaction m xture energi ng from t PeETAB502/40141

pol ymeri zati on reactor or zone after conpletion of polynerization contains
an olefin polyner, unaltered nononers, the polynerization catalyst a part
of which may still be active and optionally an inert hydr ocar bon di | uent

or solvent, when such a diluent or solvent is enployed. In order to render

the transitiCSAPHEPLI “heaf et PEFeRP 11 QB GYpe¥tt | diFprdfdyets prerathens after
the pol ynmer rigggoheen Heopvmidabide saddingi ae tberqeositstoronpenentsedr iitkh  t he

re?ﬁtl OB ][n mbu&®osMwnPgrdm¥t@%aar@é:trhﬁﬂﬂya&or@akgéaam@n W0 LR PRy be .
ei t her befor | o et ov y,Te ipn zone, pically
d&&t?é FLE h slhtfeen %J)u d. (; a eg)e t em%%ﬁg Porchr%lﬁcﬁ.Q%

formed by a regucin any, Si ween tion
zone and’ t h&poi-y By fﬁt? éﬁaf}%i‘“éﬁ?ﬁgrs‘%rbbé Liggcmpi*gs - aThﬂoadGéFW?er
separator. Asmpasithen rethedefarlynadiedghefiche el yommepr ao@sprséiaani pratf he

addi tive coRposidjeefesSts es@ghmobest%bmoy rBhoRAuiPeacdéh W ARE 05280 ent .
PCT/ U802/40 41?1 conbi n n the t1 dstr LNt o_one strgam Al ternatively,

any ot her r moval one wh::I 1ncreafﬁlg E}é& me%%raé%)fﬁ)(gﬁent s or
its decorrpég?‘fqaéhni)rtéﬂl}tﬁ%s‘é%?n Bé ‘hogi dioy tasht akft sbe Woppmarhand ddi-ednre
conposi té onThéte has Hecene fooundd aduwantageeueh tsepergiloy stepsad qulleﬂge 5 1n

nmeans, SUChaa§ol%t§$@tpb§)(rﬂgr¥§5tlgﬁ @ﬂ)c’egs Io'rn§n 'Q ﬁf‘gfh ta-rki%rgg&y —pre sure
conposi ti onal f%r%ref er.ab added before the and o |onal di luent,

i s subjecte §éf)atrl§f1|‘}o/rﬁc§? e‘p§ §&° %’Heﬁvgncgrﬁdéja‘b’tvgdc%ﬂ% IPn gremadn Wi
Such renpvakh¢ s fen ealymerdsieaphtieseph dheagiragciedenerempes atifuengrand
decreasi ng theeppessiibee refobat bhede@rbh.asim afchtiheueagnoresseandndi taventa 10

i e et e K
pol yneri zat F%%l 5P o BEsPa sﬁg ‘%HIOV%FG% abﬂ%ﬁsl v t&8’i‘ﬁ)lg Wc&ﬁ main within
the nol t en perifiertionr awpswhardenay Piref ¢thbedetiatl erﬁdm@FS?S d@ggirent and

ot her gases are renoveé&pdnAefi@fohothe khat@Abl iHtOUS, PLAC@SSHBIectl® weignred 15

unr eact ed ”P&%E%Bﬁall% y ﬁ'd'i»'%hté’r&d Qﬂ@%ﬁdgﬁ%e&m%é( tqgnsneal}aﬁéts%gld wher e

desired a onaII i nc

purificati og ‘E"tl p‘éndeénﬁoﬁ?ag t'e’dea%lT( ui“ﬂ?r tsﬁec Bfocess: aggl n%dlﬁevﬁendi ng
on the char aemmesiisidncsan é’&c?ﬁ% #olitcis al - seirght Puf’%lrﬁ‘?ﬂi“é‘)r?él i yolegm Y
content, thecaddi bt vanceposidived drayudien8ed iid & in@f kbIjdnd amnderuanar mal

condi tions Rhed U@Qe{nelfﬁehwaga%ognéolvlﬁl@ ;addidsl Ve 19059%@éhta<3090 gan.he sadded
as it is, i.e ure so In [ten tate g%be dlssol\éed or

suspended i AS ;'fﬁlel ﬂ%]ryf“e?cﬂa\‘?é?ﬂ SGFVERT uENE™Y - Whén asﬁiYer?ér aryc AF BT

sol vent249 s pekdheritatiign progvert eéd tobpeempheveshinet should have no deleterious
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 additive
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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as the polynerization solvent, if any. If a solvent different fromthe 25
pol yneri zation solvent is to be enployed, it should have no del eterious

ef fect onwoasywsised use of the pol ynerization solvent. The paddiSo2/NvE41
conposition is preferably added in a diluent or solvent such that its
viscosity is simlar to the viscosity of the polymer stream This enables
a quick and easy dispersion of the additive 30 conposition in the polyner,
especially rocesses. wherejin the polynmer is nolten or dissolved. It has
been found Fﬁ“f °¥/} y}‘fr’r’?emd’i%pe?aé’lp f,With Brdrheng axide detivedcuniss. These
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of the addi? \F§°B¥)]I‘Fﬁ‘85?’fy 6h *?Mttfhe“r?ya’f%clé%%nm%ﬁ Puefrrabindthimhsocél behght
conpounds, Pétcenol ekbpedotyimeress tish i etigHieparced orUbitA «fANRNES St Mg
conpat i bi | i & el thrEpedRhi dd<C L8P gb aRGES: %@cedtn%&afsﬁéfe&g@ﬁ} [¥id X:{laﬁl 1,

reaction r i 0sj t ans( ti on
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advant ageou®% 4t 'Efé‘l?tﬁl?f@kcﬁr@d&?}‘r?e?% Bist R lyaer £ rtben 35ido piMee nempos 151 oMD
03/ 055920 REFES02AB40 b weihtlesveongdilinyl @neapXicdghe capRedexitt Boethyl gl

oxi de deri varupin1y. oTheSeeadtyPRH . Of aadaidive &%BP&%' %h %%hhaa‘é‘é gen found

to show goqg,r. ivit Lspersion in processes mak] ng- et hyl ene
1-ol efin cg%&l glr?rfear v C‘]}{]h erﬁem 9Bt 7St g & F?}g’eéﬁﬁﬁ(‘?sﬂq Bﬁ%sst’:léﬁprl se

at | east SO:CWQFE)W“ |oe‘1‘aé’e]511a ‘@PBJFlZGlﬂo'mﬂleéW Fxyh dhe islybmneeooveradidrs, nore
pref er abl y wtalteast mGdhmees giat a memmtsepmppediowhé&}ehﬂsoi Eﬁ@@o%é&%mfon

per centlsof z%aylxmﬁ Qwo@%ﬂﬂ Jnyl%@uléfknkﬂé§ghtpr§fgerﬁ$’xley t{}l 0 wei ght
nore than MBI percent

percent, ? e‘jeraml%lgo a# iﬁy

Dependi ng on S at'er pro%nersngys e'ﬁ%re hd Gl ﬁﬁt%mﬁgésecaﬁwtepewgn@f% he
pol yner, r@ea&mcttw@leémw Btoke 19Fopemifaad abl thasea wei ght aver aged

nmol ecul ar wei ght of ator]l e&siphbL0 aand 1Bre popyreiresadiby &foCééselse&_Stma;zO;gg) An

additive comRosidiion, \Mstahlcﬁvet:%slcgﬂtméﬁwbé o}ﬁ@ésqte%msdgpe&%' Q,ggl%ﬂst e

prevalggt te erature an %ﬁgessur condi_tions € vapor| toge her

with the so‘°1 SR PeTOVETRY <6 t° ﬁﬁg‘fttlgPle’lPFBWéF?risn %eCBBF?/rYEF %délﬁéi"éﬁ or
downst r eamC@ﬁ‘P?ﬁél%I%ﬁ*éﬁ iPatey 150z e soWid odynegopdritghlemicbaulaae wei ght,
e.g. nore tdoane?5n08kh bherocaddi t Asra0mOSisy 08ryRY O BRY@ndY flfolaQLHgt to

di sper se af’c@edﬁﬁqa%é‘%w&s EP%‘BUH&Q Oﬂ?i't'lgé’om)‘udl%ﬁoxpaeu@& QQ%OE%C {nits
use. For gas.phase.a ¥Y/£C8 merization processes. it desirabl e
a%%q

to use | owdFl %58%?‘{@ 351 F1%0R% GF %‘?}'EBE??SFB?\SSPSF”?OP“Y‘““
sol uti 8hs @sodwriparewroressssl-uti on pol yneri zati ons, because the additive
conposi ti on needs to mnh&S best Golfe thot idheped )tﬂerveﬂgr_ﬁiinel &Sspbhailondb £ the

additive composition or its reaction products with the catalyst residues,
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
film or article formed from such a polymer also enhances other properties
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
invention 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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formed in such a process. Accordingly, by varying the cation Y | oading,

the buil ding bl ocks or nononers, initiator, functionality and nol ecul ar

wei ght suwbDablossvaadi ti ve conpositions can be sel ected for pepdamsiot/sa4pol yrmer
25 production processes. It has been found that due to the very fine

di spersion of the additive conposition or its reaction products with the .
catal yst residues, -the additive conposition is |ess prone to give solid
particles of any significant size in the polymer. The reaction products
are al so vef$S30-f i T DPLYREREOMPIH & eRg QPFV"GPS"ﬁé’P%‘d‘g fihiteR B%sdeees gel s

i n pol yner siahtiempgoovds shpt itbese Phopbrht@ass, sucho as lebsad tiygraed haze.
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conposi ti onremdnhidl icHe -PodwraTai nfthdae eahysrund oo neitt sesylésdngmedymeys have

deconposi t i erypLeductsodvihiepeofsrtace ahal arevessenvi i NQubeutirahj Rgahingbendround |
by any ].tSheO&Ye aEPchcI QCIgA lég?rc;sjl@e caiegkd/&eréglldhes -I;ngl &f’&"ee%)%@' ]%?ldglt‘eé hhértsal t

i ncl ude KC1, hese Its are very we gersed
t hr oughout t he poI yn%crwr@’t%?t}lye %ﬁdp’bﬁfﬁdr’i"?nﬁ%r‘?mvﬁfﬁf ?féé’cf’?

product s cagbtained adeoxiddd ttiovehe owposist Ponsecohphexagsoit Aneaattapy gthich
conponent s g41vkOrdleniy anbyesedt berieal .prpEitileB Whér64Nhat Nallging corrosion

pol y(al kyl e BHQe @LEgJ}g£len@ddl tive conposition thus gives, upon reaction

with the ca al yst resi the salt ound and thg éal kyl ene- ox
al cohol2? poth of whi cHPEaNPS BREMTTi 1 ﬂg’P Koty fePer4if ﬁaf%ré PFOURS ?‘h“é‘t
the resul tiagapoty wbase hageessver @ Bbwryoprasshyivhycppopeiacseshanelvies in
essenti al | ysd1aut pdti cT@apimg chbataalbiveh eomwisilt mnand peefsasiy addad alryst to

residues ar e %LL%EJ (%Vrg%]}é gyg:r}qgic%j sth;?rtto all%%cméjlaﬁ'@lltxve t&%p%l%%@l@tto mix

i nvention pr ovid nmer s bt ai ned.according to_the _process_ar
use of the Hregemy Hb@nf?%ﬁoime&han%&lhﬁnﬁ't? %%R/ée?ﬁ%?%\/eaw% %\é
proper tases dvrer elzsn Rosolédusrilnger oritbsiion paanécisisat & cout Wé%#cé‘ﬁspﬂymer'
is being pelletized by 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 comp031t10n 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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20 Were the polynmer is forned in a particle form ng process such as a gas
phase process or a slurry process which produces the polyner in solid
particl e Worosjosishe additive conposition is preferably addedTmrSopsoiso or
during a nmelt extrusion step to allow the additive conmposition to m X
intimately with the polymer and the catal yst residues. Typically, this is
25 done when a solid polyner with fine particles, i.e. a powderous polyner,

is being pelletized by nelting the pol yner wder and extruding it. into
st rands, cu%f‘?ftnegra?fre 5 a?&a_ﬁlﬂi R?Jc}"“ﬁ%r | S ond T 5P Ry e REpBf g iuent,

pel l ets. Al terifafiWAten arhdisedied veatdRpdsihe atdicare Isempaidedon iso a 30
pol ymer to bentzens@mtiel daitionatadlddedi aolived @olike @niflel fhe Boiylee, arsheet

or simlar gidiiccle WREHs{hEn RALYEEL Bi.gHb] ected to heat and m xi ng or
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COprOS! ti OnBanEhgﬁel'dep@Qe}tHﬂenanﬂesﬁhﬂ,S kORdAet Wnkhiding LAakak )i‘%rsi&fé_%i duas.
Accordingl y,, tgoi AeEDt0BLALAL Sl QdBE- S8 OL LG Rresant 1 Addiliye.
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ol efi n 3ol yner i nti nmatled pmowrithof hdeadtfiiti vee coopyedsidn eddedd@hdAdvdant ageousl y,
t he undgsi r ¢k rquaditd th %n@lr &CEéﬂaQ.yQQrHioumliQéd fajafzgg%més %gnécﬁidgié ?85’5920
conpounds af;: v rrama transi.tion _ne cat -
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conposi ti onfawd ctH hytusdngithk s@Eiidiveolcbmrrsdridisssotardinpabytrier pyédene t he
pol ymerysandin@deidd ¥he CORROAL! 4 barl ferldr &t iAbXEW: cibuthferaddidd ve L
conposi ti on can al 59 be used Lo shabil ize o, neut fall ze, hal ogens contai ning
resins, such as polyvinyl, chl ori'de an&, ﬁalogenaﬁeﬁapolyepﬁy ene’ r éSi ns,
or resins cmtéﬁﬁier‘[éo‘é’d‘ie&fictﬁeegﬁfﬁéé e R VeaSOTRISOF iATet S BPaReh§T divéland
unsat ur at eddgatboatihyca aekdyst| aride cagruyling oracérdier Iy Thertanhel riecofpoisheion
addi tive copResktd or addedeshowdohein SHE fdeebentrnt ndcB8RURM 8 GALRIASLvaly,
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enbodi ment, it has be®i aReRtdof Hae HPLGETHGOMRRELAHN P \RE BethoBi theons
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P 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 deactivator may be dissolved or suspended

35 in an inert hydrocarbon solvent, or it may be used as a pure solid oxr
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
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deactivating a catal yst and capturing or rendering inert the deconposition
products of such deactivation in one step. The nmechani sm of such activity
20 i s howwoas/onteo cl arified. . The anmount of the additive eompoe2A4éien to be
used in the present invention is not critical but froman econonm c and

efficiency point of viewis preferably from500 to 4000 part per mllion
by wei ght, based on the poI ymer weight, nore preferably from 750 to 3000

parts per , oSt ref from 900 to 2500 parts
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co urther ive al kox es _or sil.o uc
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25 Weston 618 (Borgwarner Co.); LS 770 LS 22 (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 onto the
GPC column (filled with porous-particle column packing PL-Gel (5 um);

40 columns in series filled with PS/DVB of 50, 100, 500 and 1000 A (30 cm

each)). THF is used as eluent at a flow rate of 1 ml/min. The columnbox is
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al cohol . Such deactivators can be suitably used in an adm xture with the
additive conposition. The resultant olefin polynmer may be incorporated with
20 convenwioasabssaadi ti ves such as stabilizer, UV-absorber pcaniSogu@ti c
agent, anti bl ocking agent, lubricant, pignment, inorganic or organic
filler, a small anmount of polynmer such as rubber or others. Exanples of
these additives may include BHT; lonox 330 (Shell Co.); Goodrite 3114
(Goodrich Co.); lrganox 1010, 1076, afos 168, Tinuvin 327 (C ba- CGei gy
Co.); 25 Ve gebrtagned (aBoag'mpﬁ@rtuee C)f 3E%C77-7’0,"\73E§r56221 @sardiféegntial The

pol ymer s as rebiaitBRéaccoHndedtd 6nd hecpesent invention are suitable for .

many types of applica S cleu S L requir ing cg(ljgr tical
properti esnﬁpﬁgh streyclgprgll?%)gsf %b%%léﬁ% %JI'@H\% AHLS: 8( %q_p

Icat
i nj ection W12t Shesrstuae fy, Covtishon di A, 19§n$¥7366c3‘§| enderl ng. | '(I)'he

process ®»f the presentthe meant¢ntorfisotdesiom fekbtbyhe efiértivageompositien is
fol I owi ng ne.azédlra"t&a r}goxﬁmp;h&%ur@éﬁws sehaRed &Tcha&oaager_rﬁ%@llaﬁoln@&%har

wei ght of th ve_conposi tion termn rreat |

chr omat ogr ap aﬁébé}"e o msclzgo rps %sd%lssomveﬁe "sol utoF%'ﬁoel gtt i%t(fd
sanpl e i nto%i °Fi PAREG 66u%r§’dd6?ﬂr6dt?%‘lvé5€°€cﬁcﬁﬁﬁ (fTPFI“é’&tW?tt I"?f
por ous- part potaass«ioﬂmumnapachea@rlé& eFl{te pmytoméOrycaindameethndseries fil I ed
with PS{PVB of 50, 10@y M@rﬁnﬂt;&pgfAtl‘(&@d@l@lV@%ﬂi)&SltIﬁF 1isSmdkeede 2%
eluent at a flroavglggt eccgrdl n%gﬁrﬁ] $4274Be ctgllgrm box is -19 WO 03/ 055925
PCT/ US02/ 401% tarned? errpera ure of 35 C. A Waters DRI 410
differenti al refractorreter is used as the detector. Melt index of the

ol ef i n pol ygetrosisn deker m ned according to ASTM D 1238 Procedure A,

Condition E at 190C 2,18,k n g,l]'ll;n@nggptx%@gpp;clggt(a,sglé,mh(g{.) oh.4 he addi t| ve
conposition_is calculated f e&m K(C)%p af ﬁy‘fg ey a_standard aci g gag
titratioh nBtHEEST) FRB AdGPE P8k oitpds? CAnPiePls G LRI

2- propanol aneVidedrwttdde nattITeRyRteehest ithe eiltEmeto 16 Meldesi r ¥l e gaestal ence
poi nt. The eomdc@at oOfs cpoiyas dnlnNalsoal B0 tneasit e Pshyl)Fpbasercphed eretiMAQD- S

method. 10 G dgterdd natdQeeoly the, addi twexgné:@apqs&nm&@sl SHEBASEhes RYne
titration ac cordi g% A?TM D427Z? hod. Corr.osi on Test HB) nurpi)gyli ndr| cal -

recept acl es ‘(]7 250 gh-ruee an%ngf"erl)nsconetda?’%l A§*adolt
pol yner2@r erg@ﬁptpﬁl%ﬁnéQ/é:rlileamOlZzEg@lYIp?rov| Bed TRFIeRge rﬁotl??ﬁeﬁr?)&f‘leéecéﬁé t he
pol ymer is g®ldmensald bdosideed except that they are not contacted with molten

polymer. 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 (Sep) that has been in contact with the polymer sample is measured
25 using a caliper gauge and the coupon is weighed (W) in an analytical
balance (107%g accﬁracy). The non-exposed reference coupons are also
weighed (Wopexp ). The coupons are put inside the moisture chamber which is
a glass tube containing water and provided with clamps for hanging the
coupons above the water, at room temperature, for 24 hours thereby taking
30 care that the coupons do not touch the walls. After 24 hours, the coupons
and reference coupons are weighed again (Way and Wygnexps respectively) .
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
' Wau—-Wo ht-h
Cl=————-CIo ® =g/ m?
exp ht
wherein: CI, is the corrosion index for the reference coupon
calculated a follows:
40
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coupons of 5 cmby 1 cm (Nalco. Part nunber: P5071) pretreated by filing
the surface, contacting themw th hexane for 5 mnutes, then wth acetone
for anot hwo 0B/osdut es, and drying, are inserted vertical |l ydrrusotreoial um num
20 receptacle into the nolten polynmer. Two reference coupons are subjected
to the sanme procedure except that they are not contacted with nolten
polymer. After 24 hours the coupons are renoved with pliers and the

polymer is renmoved fromthe surface with a spatula. The surface of the
coupons (Sexp) that h bH/ezm:emﬂchaem act wth the polyner sanple is neasured
25 using a cali per gauge and tge coup /1"?5 wei ghed (WD) in an anal yti cal

bal ance (10-4g accuracy). The non-exposed reference coupons are al so

wei ghed (Wnexp ). The coupons are put inside the noisture chanber which is
a gl ass tube contai ni g isatke weadhtprigvi dfedhsierposddanppohorfteanid hgutshen
coupons aboweisthee woh@itioas; room tenperature, for 24 hours ther eby t aki ng

30 caredhat the couppngs q:clllenxgélgrhgupgh E)Eecél\éaé)lp%Se{‘ 5§ hours in

coupons and ref erence coupons are wei ghed agai n 4nex
respecti vel %ntacﬁ'ﬁﬁtﬁeﬁodﬁ?‘e@é‘lfﬁ%‘ﬂ BPOtiRE TuBOY™eAf t er t he pol ymer
exposure, conpared t®«t he thef epgnce aG@aporﬁB disthelcatsoh to doheacowidsitoa
and the cogdQaLoN | ndex (Cl) expressed in g/mZ is calculated as fol |l ows:

35 A -W4-Ww _do h - ejn. ClOis the corrosion
i ndex for the refer ence coupoérfm%1 ?elf‘??g@t ér"’@ﬁ{; ‘J°“p°4o 20 WD 03/ 055920
PCT/ USO2/ 40141 W 24nPeexps SReCGHE@R @W@:O%thg/qeﬁtmtbg PHEOWEP GFRPEEEY  of

t he exposedwichupolyraft er 24 hours |n noi sture conditions; 5 W is the

wei ght (g) of the exppsed isouROReafHelg)24s hQlikserde oS58k aghs oW 14 nBOkY BB
after renoving, the Q?é)grer Sexp is the surface area (nR2) of the coupon in

contact wi tI¥'the © g is the total height (mm of the coupon; 10

hexp i s the height ( exso¥S ttH% YeAPRt dE) t He FRERFSBAS iTURBhRAEST 24 ltor‘frt‘)ol ymer
W24nexpsi s irsddeeinghtveng) asf reference coupon after 24 hours in noisture

condi tions; Wnexp isg tl@et}vgeltgbah M eRE feferences caupReAidar cifpoours 15

inside the oven, and The corrosion index is the mean of three separate measurements

for each sample.

20 EXAMPLE 1
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%
EO 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 incorporated in

Table 1.
TABLE 1
40 Add. Comp. M, : EO K content n .
(theor.) (wt. %) (wt. %) (mole fraction Y)
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Sis the total surface area (n2) of the reference coupon. The corrosion
index is the nean of three separate neasurenents for each sanple. 20
EXAMPLE 1woaB/0g59am of di functi onal di propyl ene glycol i ni tacaruso2/andl 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 115C, and
the water flashed off at 30 nmbar for 3 hours. After flashing, the 25
initiator contained 0.77 % water and 7.76 % KOH. 9608 gram propyl ene oxide
to a theorejigal nol e yei ght of, 1850 gyay nol e, 3added in 5.5 hours at
125C, 3-4 bgdjg and di g§,§d ed for-, 3 hourOZ}leSC 1gram ethylene oxide to
a theoreticatsnol e weegdd of 1990 granmdmml e, equ@lgsho 7% EO in the end
product ,5 wadCéadded i n126 hoursiat 125¢172-3 barg.cand 30 maintained for 5
hours at 125€& After é84 i ng ddvvn to 4@87 the contodit of the reactor was
di schar ged ig&o a carﬁ) gﬂ st eel idont ai n%r under ng t%dgen atnosphere. The
characterisfi¢gfs of thpFadditive conpogid gl on ACl, '131 shown in Table 1.

O her axditive compositions were prepare accordl ng to 35 essentially the
sanme procedure thereby altering the anounts of reactants to provide the
conposi ti on8XAMPER 3 he characteristics as incorporated in Table 1. TABLE 1

40 Add. Conp. MN EO Keggntent- D-ddtbeerpolyhatiza®fon(Mns We CBFR 4l s@CtEL0ROY)

0 04k ACS BI0E L0 17 od) BRGS0 o707 0638 A Sidgndey 17

0.047 ‘Rce ‘éﬂﬁg i Ggi%atﬁa@d*?* CRERLEA 20 19°1£S67HG. RS TOWCET S RIGIRPSY. BErh
0.241 10 BXAVPLE 22 Eedpylthaeecactiorpgrbme polagnerdtiatdopditrions. armae ciredi esl out

i nl t wo ig%ﬂé’“ﬂ@b@: Séidﬂo@dc&%ﬂksé’seaﬁt@rﬁ n(—Qﬁc-BB'esxhleflré slo.h'g'&{tsw@@pg in
vol une, fo@ st &, | g% odhf feactors are
equi pped w% gggqrggfag’ %Oe Ca{%éggeacg%gﬁgo : /Sn% nf% télh ABAT i CTESHA T 6hs.

The feed to™° £Ae ‘ﬁg?”’étperré%fbtt BF ‘Ht?rrﬁ??asleéoﬁ’ﬁnésstfﬁa% SPRRETESTH RParE-sselvrEnt

with a?zo0 in the solvent stream prior to reactor entry. The temperature of the
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 catalyst 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 8-9% 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 containiné 2-3 percent water is carried out in the same way except that no
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boiling range of 100 Cto 140 C at 30 kg/ hr, and ethylene corresponding to
20 wei ght percent of the total solvent stream conpressed and dissol ved 20
in the soweoantoss®e eam prior to reactor entry. The tenper atr@meiob/4dihe
solvent/ethylene feed is 15 C at a pressure of 35 bar. 1-Cctene is added

as a separate streaminto the first reactor. By an additional separate
stream fresh sol vent a Ziegler type catalyst suspensi on in the sane n-

al kane m'xture [ ected Juo t’g_hhe |rst reactor at 3.0 8 ate of about 0.01
25 g Ti/hr. el%erac%twal VstHoi a répareer BIEEHT PalT Y 4E SPATHG POPRSREL Bt 8Eetur e
of US-4, 547W‘2F19§ta?ﬁ¥066‘ht1&| h%e B! SOAY $1IE- |$Pb[5ﬁ<§1€ﬁ615e P&R$108d43/186¢ 4/among
Toget her wi tzﬂincmhﬁrﬁat:alawat sedontigtished dxdtamus ase koged An6d) tABTIEYMOS sBr&am
mol e of Al per. uple, efod b sﬂyryngan&hety%upéﬂquew pBR! ETBE diné% 0£x1td9§t

et hyl ene/ oct e xture 82%.o0f the ethylene’is converted and t reactor 30
t enper at rearl“ﬁ&?gbaspé’g‘ ?fosf‘%‘ﬁldéryﬁ?él?ﬁﬁdf‘% di ssol ved pol yner ent ers into
t he second react or whBrerahoteiest@anosamphidisgerdlgmenpnvettead,; sthetessi hg
the reacti ofcdeRBpeiadbly< i ta@d20i¥eCedidpodi fllofSetRef rdbiduak, afgout 5.2 kg
pol ymer per hQug; .50 d QE%%tbﬁvéeﬁgnﬁ ”ﬁéﬁley‘&@éwsﬁ flésﬁ%sgel%ensﬂ»x]{l}éroéo

0.914 g/an and containin percent of _octene
product st r%’&rﬁré%ttgienfllr’f@ pEISY B rCPenGHET ,1SsTArent t° Al Catarystay-eatres
t he secidnd rleadtiost f2@paesselpehe wpressugn bayrmcgldt to (lpprijarofndvgher, based
on p(lzl ymér t @di-fghiredd Dk NE L QLB AN | PestOstpstAdsuC iR sg;:&@::@bl & ooros
qui ck and effective mx, t n o ) n

M %L SR Q%C he A Q&bség &%%?9 Eiz é‘fbtile 395%4 15%‘%{;: I3t or

solution in th previousl escri vent ar an

al | owi ng t h%OWF’érmetlB Frtééélf‘ AR Py Hé We&&*ﬁ‘%ld;’/ﬁdf"ﬁii spveRecomfs restygami ty,
as nenti onechd patdlgst adyldeaddltove whpeddion wéll cenposiiti dre pslyagded The
expressged I&1%bgmtram19a§g%qn%&@hym@sd OQdArIEgentéMéﬁrﬁ{tB the séé’&ﬂdt El/a%h
conposi tion | S ? ereas vg‘ L}uQn o) ZQJh ger Cent A l(l:t I Pn ove hfas%:a tsgll

The conpar alive exper| ment usl ng c PTG SPeAT Al Eontai ning- 23 cent
water is caftivedtouteldirghe @éwwy%%%tppmﬁﬁﬂﬂwl soveppy 05105592 ot
PCT/ US02/ 40441 aagiapae atesidedserensinatidete tdlenabyptusimg thecaptiennpstvear at e

suspensi on gf,<9n %kgﬁgssggr&ﬁeﬁgﬂ R hée S@iﬁﬁ.n§Qil\éeQﬂd cotbseqaentik Yeoobdn&lo
additives, ambng , which pLi iy Yodhdopeg, J}@%yk&%}?mag dant F@&uggg ﬁqeqaa-mto

t he pol4ymer® St 8am %e ar at Fom a sl urr pl ca

primary ant¥woxi ’Hﬁhﬁp‘ﬁc%hﬁ %zéetwm wiedstir b ﬂaqrey’aé?ﬁei 6%‘%%? m‘FP’n‘édeﬁoi“%/rrer
St r eam conptlies TaGLPOL ymae, pElghwe Mrodettlyy tieseprdiucet twepe, subaeetegfsto dhe

addi tive CO@EI}Q%L«E&P@eQJ tt)h@ét'érﬁﬁﬁai dHe Sorddt on aiHdeRX Ivdaoh S sl s1devediatikd iiaed
in a seriesﬁ%]‘ t%o flash vessels. Prior to entering the first vessel the
m xture is 4fet to 250 C at 35 bar. In 10 the first flash vessel the
pressure is reduced to 1.5 bar and the tenperature drops to 200 C. These
steps result in evaporation of 98% of
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the total solvent/octene and substantially all of the ethylene, giving a
polymer nelt streamw th 8% by wei ght dissol ved solvent. The residues of
t he cat al wetozassd2@ddi tive conposition will remain in the pamysee/4o1ithe 15
pol ymer streamis again heated to 250 C and entered into the second flash
vessel where a vacuum of 20 nbar is applied to renove the |ast portion of
solvent, yielding a polynmer with 1000 ppm resi dual solvent. The catal yst
and additive residues remain in the polyner stream The nolten pol yner
stream t hen passes through a nelt formng die and cutter, and is cooled to
20 give solid pellets. A total of aboutT2dekg pol ynmer was produced in each
run. The specific conditions used in the separate runs are included in the
Tabl e 2. Theupd yneeifpiredwals Addust proghideed Weberssibheciied to the
corrosidon test to-determnm ne tdmn corrosiomm i ndex, (adhwi’'ch is al so included in
Table 2. -23 WO 03/055920 PCT/ USOZ/ 40141 Table 2 Run # Additive Add.
Amount K addéd Cor %]s‘ilg'@ I nd&¥° 5 (ppm)™ (ppm) (g8} 1 cal cium 1800 - 0.21
stearate 2 AG3 200 0.2 o0 3 AC4 960 1.6 0.,19; 4 ACS5 2000 3.4 0.12 5
AC6 200{p» 3.030.21 A@ ACS8 2005)5018 0 0.1Q.67 AC7 960Q145.6 0.29 15 The
corrosion index ofatshe pol ynere® obt ai nedawith the.azlditive conpositions
according to>the p?@sent i nv&t0i on is abbut the §a2719 or better than for
the state of bt he aig cal ci unggotoear ate ég g/enger Q/vever 20 when using the
[

current,addit tive corrp05| tions,” no acid esi dued" rel eased from the

pol ymer ‘upon processing, plate out of fatty acids on processi ng equi pnent
is avoi ded, and the additive conpositions are nuch better divided

t hr oughout the pol yneFhd goyeasyoh jimdex adfnbee prbyeecs| chtaivkd perisitbn. addotive
fouling of t@@pel€idnkN@soodimt BercnRosteseRAGIHOENEGHI {HTRBbuZ Bhbammbesn _
observed fof lhe pracess éﬂé sttg@e porfe§§é‘%rh”é’a%@H:&’@teafa%é'\éPJa'éaxggeIhe HRkLowi ng

general%qprocecfure 1S use eterm ne of the a

conposi 1% on"hH Helidt FURITRETY 29UEEEREOBBCHSE O Er P AT OH FEatIYeS 2T 20- i
Chr onpack vra@leased ffirbh ethewpdllymar tupbal prokesdi@gniplatectusnel fAtthechdcoupl e is

inserted i NptRRs¥i eq@iphdntllisOfvAded, and the additive compositions are much
better divided throughout the polymer in very fine, almost molecular
dispersion. No fouling of recycle lines or other post reactor equipment

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-ml 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 Cg.1p alkane mixture is added

40 (corresponding to 0.08 g of additive composition ACl) is added at
different time intervals. The time of adding the additive composition and
the measured maximum temperatures, due ﬁo 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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catal yst suspension in n-heptane having a concentration of 0.624 g Ti/l is
added to the vial, directly followed by 0.92 m of a 0.055-M

triethyl avomsnssyesol uti on in heptane. The catal yst used i mCThiss2/8H41
experinment is the same as the catal yst used in Exanple 2. The tenperature
is neasured fromaddition of the catal yst conponents until 60 mn

t hereafter. One run is carried out as a conparative run vm'thout addi ng

t he additive(\ ositi 3? vvher as. |nﬁ§%ﬁ other ruyns 1. a 10 wei ght
percent sol (¥FoR* B 5 d% f‘%‘étré‘ hf)’(f*sf’l forth c&p%té?lkﬁ‘ﬁé “fhth‘iﬁtérl%ndadded
40 (corr esposidiontadnes w81l witeaenlirenene thenposission- AC) is added at
different time intervaps tdh@nbtiom 6f addi¢chdauvadditheVernterosit idRe@nd

the masureQ%?'@%tmﬁrﬁ%uﬁﬁ% due[‘hteo %él@ {se%(e‘Eénoc’%de&%%t b&L c‘%%ﬁe

i ncluded in serve he reaction isfinis
the tenper at¥PET B MPESSES FFEdutTy b"é’(?aﬁ%%lléf ﬁrﬁsén‘:&fldﬁ%a}f‘ taplend: 45

surroundi ngs. Another .conparative rufRELE Zarried out using a polyglycol -24

WO 03/ 055920, PET/ USAa] hQb4 1riddyPGhadd epatest Bympeut Madxdizimeeasidi ti v
conposition AC wth water andmiosi ng magnesh um si |l i cattec)t o renove the

pot assi um Upon term nation of some 'of the runs, the contents are mixed
with 3 of Jdfer PPF 10 nin.;The water i decanted a®l the pH ofndthe 5
decanted water is (i er m ned. 3I'he results gre includedjn Table 3.2 ¢ HBABLE 3
Run # Additive &j mpgadded Starg Tenp. Maxijgum Tenp. pHs (mn) (O 4@ 10
1(C) none -- 1580 nd 2 ACl1 312 17 nd 3 ACl1 0 14 14 6.0 4(C PG O 15 15
2.5 13X C) i SCCommparetaraeiwx pepdmipatt nd i s not determnm ned These
experiments sh8® shaet t¥s&éeaHd@rti ve conpositioon can terninate an ongoi ng.

ol ef i n pol yrer | zal | ony 8acLl a0 Acebloy A5 A E4EMhal e, Aheab ALy Ol,such 2

reaction. In addition, the additlve conpositions use resent

i nvent i on dePTORaTePRATEONY ALel Mo RPHTEEI AL IR iTFERTEE B?/ WtePlé § prevent the
hydr ol y20at | srartdeff serlert réagrrt he Ioorgsak &t vehe @ddisivagecaprpel ighy coled in
(Wi thout potraspiédthe FhRnPIRSEItnAdEE1da¥E £Q8DOTEbiARS dheveiarednat toal y

are capabl e, of ;) DACL by Ak P2, PO YIPH L4 R0 Q1AL s Y ﬁ&%@;&went 25

t he rel eas res| dues or ren

deact i vat or §¢8°HoPORRSEEPn allfe (FEs E‘lﬁ%’ttllﬁ‘?]scoﬁl%’°%lﬁé°%saﬁ€e¥€ifﬁ§e drg only
require an atdictpanal ofadhactivahiioogerplyvenigngem cEXAVPLEW also prevent

25 the release of acidic residues or render the same inert. The prior art
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 HCl 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 HC1l 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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30 Pol ymer sanpl es prepared according to the procedures in Exanple 2 are
tested for their HO rel ease characteristics. Ethylene/1l- octene copol yner
sanpl es oWodessisey 920 kg/ nB and nelt index of 1 g/10 m nPcarEsopsEpar ed
containing the additives as nmentioned in Table 4. 100 grans of these

sanpl es were heated at 200C for 24 hours 35 in a beaker in air. On top of
the beaker was provided a perneable cellulose screen on top of which was a
wei ghted anmount of about 5 grans of Dbromothynol blue HCO indicator
material. The vapors rel eased from t f&8EHhéat ed pol ymer sanpl es passed the
screen and ®Héiwdakor of the Ampdetcat or ¢rberi al was [0bserved as well as its
chloride content was determ Age™ 40 This was done bym&é&dérbing the chloride
scavengeéi by the bronmophenol blue wth 10 m of def %iMetSA5°Féd water. The

sol utions \A@ge;“acgguy%gglgq)(,eam on  chropaieoraphy wthy gy AS-11 HC col um
and EG 40. ?é ntification wrh external  standards was done in

de- mineral i W BYSRTAE a ctift’r ol , t hE'9PE e Spr ocedul€?was carried out on
a bl ank wi t R8ut any pol yner &¥ple. 45 wRBt&\O 03/ 0559205PCT/ US02/ 40141
TABLE 4 Addtbasee1Anaisnte Col or [-Cl -] [ bfueg C! kg.ipdicator] 5 . PE .

wi thout,additive -- light green 8.84 Calciumstearate 1200 |ight blue 1.92
ACl1 3400 white 1.95 Control - no PE -- dark blue 0.12 10 These results
show that a pol yet hyl SAEFSFOHICEFRPY Hiftt AP HaUPLrFYe PEBMIS Y5836 B or di ng
to the presedditiimgerpmpositdoeratotrdimg] eagde puesentHChverntdnn tdves corpasiaisve
cal ci um st easad &cCHadi tHeNgorRlri e1hy beNA un- A& WR 036855924, BETYdJa0R4 40141
WHAT IS CLAIMED I'S: 1. -A process for producing ol efin polyners, which
conprises the steps of: (a) polynerizing an ol efin nmononer in a

pol ynmeri zation 5 zone in the presence of a catalyst conprising a
transition metal conpound to forman olefin polyner, and (b) adding at the
end of or downstreamfromthe polynerization zone a conposition having a
wei ght aver aged ‘

-26-



nol ecul ar wei ght of at |east 100 and containing a group R, a 10 cation Y,
an anionic group -C(Rl)2-X- bonded to group R, and optionally a group
-C(R1) 2- wd dsestbed to group R, wherein R conprises a noi ecy/csont@Eisni ng at
| east one carbon atom and at | east one heteroatom sel ected from group 16
of the Periodic Table of Elenments, each Rl independently is hydrogen or a
hydr ocar byl 15 group of from1l to 20 carbon atons, X conprises an el enent
sel ected fr%mﬂgr U&A%%Elg)flst he Periodic Table of El enents, Y is selected
fromthe group consi st 6f a cation of a metal selected from groups 1
and 2 of the Pertodi @rq%ﬁﬂsef%# PEP@IFEAT s 1ehty PAL e F orWhafh tdvapt resuthe
(Ra4M' wherein M isszepst &Hl:enent of 20 group 15 of the Periodic Table of

El enents and Ra Independent(é)\/ o@%&&w@ﬁ%@@lﬁ snonmrogﬁm gglﬁnebygl;t%ﬁr by'
group, rC1:5IS carbon, His osition having tive

P oot o ' of oot SRS A &0 BISPRTS P ROTRTFF ACPPEIROF tapistigion mecal
-C(R1) z- X-H, wher giopp@ui<td fogmnad olefig pediyeer. 28d2. The process according
Eo a ?i m 1 V\I;]e\r/vﬁl n R conprl(s)e&deneg QE dHRf énd WBI ¢15 dedleasttbearg&@&ﬁ amef ornmul a (-

CHR1) t-X- er 0 re Lenr.esent ydr ogen
or an al kyl group aV| nlggtr?%orrﬁ %gﬁg g&“%og%qgge&%% %/(w 1981 g‘éeérs?aaa 30
el ement sel ected fr ﬁ%lﬁ‘ﬁpwﬂlé’hf)f°ft RE {5EFF odiP ca‘EddﬁP%tadf‘l’é? éndr'® Rt 4 s an
integerl@rom 1 to ketiewhitchaupnienivayrdve th@ akebordeddid foepentR, &d The
lor ocess according to@tgraahmé% \WhehLi-a (RN, xhe seabts tto bfoud RNGheRini R at

east one occurrenc n t o e

%% %& g%%? tﬁa%gnéar}.ngpge ?I Pe% SSHJO Qt.co?n ag%t al ned

hydr ogen, net hyl or S 0OX St n pol ynmer
by the process of &ﬁ?sbfonﬁh%et@raﬂ?ﬁ‘ ie ted Zf?mV\GrGB? G§59§(YhPC?ﬂrEi
5. A use of an addidfi veereonposhth &) hv@lepergleatl/seugmydavmgeoh mdi:e:&‘atlasrl

wei ght pf at |east g%QQp aﬁdfis&mtlawizogc@bgﬁwamﬁ xAcofl 5N aY, e1@hemN ONi C
group -C(R1)2-X- bowg %0“9 R ,and op 'eQ{‘aAJ;VTﬁﬂ%rOéJ%le%(n ) % X H
a feasﬁ one

bonded to group R ses a cont ai ni ng

carbon atom and at SeP%‘éFsetd bFR Kbt é?rrﬁ‘é? Gﬁf‘%leeltéﬁ‘{’éﬁ from gt Qip? I8t t he
Periodic Table of skl emesit SyoregedurR]lliamdeperidemd [PprisgiihyThibdgerf Giergents

hydrocar byl group 9f Jrctamcln @ 3R ¢arhan MBS whEr&OMrises armeheFent .

sel ected f 16 di f Y i fed
T omt hzgo gﬁg[j‘pgggg%rgﬁg SN 'rqoacc }a&e of %1% EMENSa rY {ScdaiglRet e

each occurrence 1s hydrogen or a hydrocarbyl group, C is carbon,

H is hydrogen, the composition having a relative mole fraction n-
of cations Y and a relative mole fraction m of group -C(RY) ;-X-H,

wherein 0<n<l, 0£m<1l, and n+m=1.

25 2. The process according to Claim 1 wherein R comprises one or more
units of the general formula
(- (CHRY) (-X-)
wherein R' each occurrence independently represents hydrogen or
an alkyl group having from 1 to 20 carbon atoms, X comprises an
30 element selected from group 16 of the periodic table of elements,

t is an integer from 1 to 10, which units may be the same or

different.

3. The process according to Claim 2 wherein in the units t is 2 and
R! in at least one occurrence is hydrogen and in the other

35 occurrence is hydrogen, methyl or ethyl, and X is oxygen.

4. An olefin polymer obtained by the process of any of the Claims 1-
3.
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selected fromgroups 1 and 2 of the Periodic Table of Elenents and a
cation of the fornula [Ra4M + wherein Mis an elenent of group 15 of the
Peri odi c walBms9ko El enents and Ra i ndependently each occwcmarso®4i181
hydrogen or a hydrocarbyl group, Cis carbon, 15 His hydrogen, the
conposition having a relative nole fraction n of cations Y and a rel ative
nole fraction mof group -C(R )2-X-H wherein 0O<n:51, 0Snxl, and n+n¥l,
for rendering inert undesired _quantities of acidic conpounds or
hal ogen- cont ai ni Ag Z£ORPARAMER 2 EEENCOTRPSAIRL BN BRYRIpDINFABRE BYeFA9eng t he
ol efin polyner 20 imtlepwtagl yeighthof la¢ badditt 100candrposdiniom.a Grouphd, use
according to G ai m&Mbenei in theostdgsbiede puki bhesedto AGLFIKL sarpounds
or hal agen- cont ai ni ng, conpounds are . Ef'ége-ﬂ Q0 @ Lransption metg
catal yst. 7. The us€ ‘accor in&lto d |&f.-mhere|n a ol ten’ of €T pol ymer
25 intimately m xedPEIFesna dtpdrEY \FONEXTRBEi At bPPSEsOMRICATPIRPEA" BREGESsed
into an article. 8.1cAnt amlei béteerobten netkdoyd trem useup MeCbaithe/Period8 Table
of Elements, each R! independently is hydrogen or a hydrocarbyl
group of from 1 to 20 carbon atoms, X comprises an element
selected from group 16 of the Periodic Table of Elements, Y is
10 selected from the group consisting of a cation of a metal
selected from groups 1 and 2 of the Periodic Table of Elements
and a cation of the formula [R*;M]* wherein M is an element of
group 15 of the Periodic Table of Elements and R* independently
each occurrence is hydrogen or a hydrocarbyl group, C is carbon,
15 H is hydrogen, the composition having a relative mole fraction n
of cations Y and a relative mole fraction m of group -C(R!),-X-H,
wherein 0<n<l, 0£m<1, and n+m=1, for rendering inert undesired
quantities of acidic compounds or halogen-containing compounds
present in an olefin polymer by mixing the olefin polymer

20 intimately with the additive composition.

6. The use according to Claim 5 wherein the undesired quantities of
acidic compounds or halogen-containing compounds are derived from

a transition metal catalyst.

7. The use according to Claim 6 wherein a molten olefin polymer
25 intimately mixed with an additive composition is being melt-

processed into an article.

8. an article obtained by the use in Claim 7.
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