Pol ymeri zati on process for preparing polyol efins The
present invention relates to a process conprising the
w@edoynoessszat i on in a solution phase of one or POI/EP2006/064346
a-olefins to obtain a polyneric solution, which is
successively transferred to a section where the
PolynibHZaioh ot UFYirepari b&ﬂﬁwﬁﬁsff0”1the obt ai ned
pol yolefin. In particu t he process of the
The nreﬁst@hmrv@ﬁloemslamSttg aeprg@qS%wrpmng the Rﬂh@@%ﬁﬂtlﬂn g2 gplytion phase

transf r|c soI ion,f
of one HiGte bl e BTy lcr Pl 3Pl ity apserred 0.
sectioh eWRM3| thef urrbgted rn%iﬁ)hﬁ:@k RN Qemb ed T the dbediné @biydlefin. In
It is known that when the polynerization of one or
particylas, ghegpreedsp of the iventipe expleits 3 serew @umtfpbpreﬁﬂua@'@g agd transferring
the po\%‘%{l# s%ﬂltf?)f rigorrrlff ?Le\é)% pgrp%/lﬂzea?llo% g{%%%)ﬁ ?0?@%\'0 ogﬁlléﬁhé the removal of

the unreaa@:tilnmnom@h fioinahdrpoliyslefint he |iquid m)nomsrs and
optional |y, dependlng on the a-olefin to be
It is kpowy thatiwhen, the polymerizatigiyeioens: ofomoreRlgiing is %ﬁreéw%aﬁa solution

phase, ?Ollllﬁﬁ)qll 462 dod)e ﬂfﬁl{ fﬂecgé gt{i’%ﬂmaniX_'uﬂ)h? Rxﬁﬁld%@fr ?ey%'e}?rmenzatlon

In-t y VI SCOusS po
reactos. dl‘hﬂ reactmnamedmnsmmrmsi ther lemid hmqmieymd aptiomally, depending on

the a- {),]g? he ?@B@’ vl s OSI L %tégggwgggeg eélgllellltz\wgwgfﬁaﬁ%e)}lsed to favor the

solubﬂ'i‘cys&lotlﬁé oHa&ﬂe@Sp Oftﬂ%"’fﬁe 1ihGidaRaHEmP P MisE ot PdHh &S solutions
have to be noved and processed, specitic and suitable

are digechapgedafreny theupelymerizatiopareattou| the , visdosity theigg zenerallyi pemprised
th enoval t he unreacted nononmers and, optionally

bﬂm@ﬁaﬁ%ﬁﬁ%ﬁ&@@?@@C%%ﬁvgﬁﬁs from t he obt ai ned pol yneric

When SRy ivadtohs$ flams! such! &rthY ab6WEpSlymetio G6lutibng, 8dvé t& be nfoved and
be perfornmed at high tenperatures to foster the

processedh aypgeiiis rangdf suitplale\pympsi are TedHERen émpgrt(cuhr,eﬁw@t%@ge involving the
remov%ﬁ SR Sunr?zﬁétéﬁﬁ o?ﬂom%i‘sc fa}g {)Ig’tngtaﬁﬁ'e]?oﬁg%so nsgl?%l'ti? Eféom the

reover, u I on
obtamlee qwlymmﬂlcmoghlomeﬂmftﬁilwﬂg%ehae slﬁcebﬂ rpque@ rtowd pefosied at high
way to_avoid the separation of ynmer melt

tempe&t%f@% dpvioster he seppratign of tbﬁn‘fs)&tﬂ%éww%ﬁ (BPIGE@% dgonomers,
solverfid] @tct £&h ek %o-'igm@t‘é@ sflufidH. MALSVR ARK hediih eﬁﬂﬁ%rhgnc solution to

sal utlon i's mai nt ai ni ng the pressSure
the reqthmd higtstempetatwas hr wizetpeefpnaal ohesich alyeny to ravoideth@s&para:tlon ofa

polyri FnalceRsomAe Y ScoR Baich saraot i, BBSH PR ol Bnd e o avoid

this d%ﬁécll it ﬁcﬂfmbﬁ'c SoRpbR NS -hehfdd Vaidtairi Qﬁ@‘f)i‘é@@uré Mfigher than its
pol yneric solution wth the requested ?h val ues of

criticap pesssure.cas desctibast ini thepRatgnd Anplicatéone WD {89 armwhigh tdagsribes a
poce SRR et BRI R LR 8 en. o
order ROIrYWRE ithe Fodéri®©§stution with the requested high values of pressure, volumetric
pumps can be exploited. Among the volumetric pumps, screw pumps have shown to be highly
efficient in transferring and pumping high amounts of polymeric solutions.

Screw pumps are rotary, positive displacement pumps that can be endowed with one or more
screws to transfer a liquid along an axis. Typically screw pumps have two or more
intermeshing screws rotating axially clockwise or counterclockwise. Each screw thread is

matched to carry a specific volume of fluid. Like gear pumps, screw pumps may include a
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working of the screw pumps, especially when such volumetric pumps are used for transferring
a polymeric solution between the polymerization section and the monomers recovery section.
In fact, the shutdown of a polymerization plant implies the dilution by an inert solvent or a
liquid monomer of all the plant equipment, reactor tanks and lines, so that at the successive

start-up the screw pump works on volumes of liquid monomer and only when standard
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It is therefore an object of the present invention a solution process for polymerizing one or

more (-olefins of formula CH,=CHR, where R is H or an alkyl radical C;.;2, to produce a

polymer that is soluble in the reaction medium, the process comprising:

(a) polymerization in a solution phase of one or more «-olefins in the presence of an
organo-aluminum compound and a catalyst system comprising a transition metal

compound as the catalyst component to produce a polymeric solution ;
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the polymérivesghationnigside tlsodcndw pum@ eind have amighhtendency to precipitate on the

rotor and stator surfaces of the screw pump, thus forming a thin superficial layer, which has
the effect of reducing the radial tolerance between the rotating screws and the stator. This
contributes to re-establish and maintain substantially unaltered the original radial tolerance of
the screw pump.

The comparative examples as enclosed in the experimental part of the present Application

demonstrate that without the feeding of H>O upstream the screw pump, and consequently
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the obtained polypropylene. Suitable solvents are, for example, toluene, cyclohexane, hexane,
heptane, octane, nonane, isooctane, ethylbenzene, isopentane and IsoparTM, which is a Cg-Cyg
hydrocarbon mixture. Depending on the selected solvent and catalyst system, the
polymerization of propylene is generally operated at a high temperature, generally in a range

from 80 to 180°C, preferably from 90 to 130°, at a high pressure, generally in a range from 15
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dehvegzﬁrle?ﬂ%?erj E)orreg%ls/%/g tﬁ&g\/i o- ablgrgp&?lgzg%ogﬁfg e)raz%g) om the catalyst
system\EHdfdtms BR2RY cOftainiiy J)ﬁ((‘)Hﬂ%?&ffﬁ fas, fof eddnp1EBAIOARNONET

is propylene, the preferred cononomers are et hyl ene,
Accordingfo erpa¢fenred embodimgntiofithe m\en‘eon lafuminemralliyh compamds of formula

1 S, 1-Rkut ene, the erred ¢ nmers_are ethylene
AR, 3Tl TR L s e o AR By PLEL BRGpound i the
polymBEJAGOR stép &P THel prdfdred ks Natir@Rdind cOMpéUi@s are selected among the
pol yneri zation reactor of step a).
trialkyl aliminum compounds, such as for example triethylaluminum, triisobutylaluminum,
tri-n-butylaluminum, tri-n-hexylaluminum, tri-n-octylaluminum. It is also possible the use of
alkylaluminum halides, such as AIEt;Cl, alkylaluminum hydrides or alkylaluminum
sesquichlorides, optionally in mixture with said trialkyl aluminum compounds.
In the preferred case of an aluminum alkyl compound the following reaction may occur:

(1)  AlRs+3H,0 — AI(OH);+3RH  wherein R=alkyl radical C1-Cy,



The viscosity of the obtained polyneric solution

shoul d not exceed a threshold value, as otherwi se it
whewones4extrenely difficult stirring and/ or pPODEBBDGEIQH4346

the polyneric solution downstreamthe pol ynmerization

section. The viscosity of the polyneric solution is

For inS8A&Y, & dase 6PHREthFIRMuRRUNE e f5O6Rinpeactidl MY occur:
centi Poi ses. According to step b) of the present

(2) i AV EHDaH 3H9cred( 36:Hged for pressurl zi ng and
The -AI{S@?@; gclgn\ﬁ/éelﬂl% eE&‘Tlo 5 a3 emr)éllf(r?g&t’ #&tﬁﬁ}l g &gi&e%tteegn ﬁ)e rber @nd stator

surfacks offitHeheerda Iyl thudSotuipg a thadlaybh@hicheiths nhe Effbi:th reducmg the
upstream the punp hinders the decrease of the

radial 69}55?@% pepreep Hbe Jetating sefspsiandt e siader. fThevw&{l@g aﬁothls layer is
deemddtlo! lyeeglg) %Iéﬁ?l\f}“ E@ns dnit, Gn't E@g&ﬁe \éﬁlétrkaquﬁlﬁé%@%gg%qg‘cﬂﬂﬁﬁuously

conmpoun rdmt e catal yst syst or s

generagbby de precnpaatmmgf thé\l-AILHH) gmmaipmgapemés)andemaﬂplsame time, it is
Accqr di ferred enbodj nent .of th
partlaﬁlh\;gwpv% byalalf‘mc?ﬂg Fﬁ“&f‘% lg ‘br‘fﬁ%m o theTRiating A?rcl‘f%” (dynamic
equlthﬁﬁﬁ)e T'ﬁf@hl‘l}fi i %Hnﬁﬁimt%lslf%tantlﬁ[ chs%t e ?ﬁ}ﬁpmg capacity of the
or gano- al um num conpound in the "pol yneri zation Step
screw gpmpThea fngfperioédf timky| al um num conpounds are

The pdfjmEe SRR e viTatdd, Rufhamd o P ErCBRE oF B mEfive step of

separdtioh; Rrhetd Yih@héetod NHEAorhdrh -dhdN ey pellyihedifdtidn solvents, if present, are
tri-n-octylaluminum It is also possible the use of

recovespd ynd| ierdiveylatadate dees polymarizationreacsa of stapy phl Hefording to the
d d [
1nven151§r§]1 I:[mlﬁex ?r%ogr%m ﬁ)\ésal :Jrgi)lzoqﬁ&glaﬁ@ gyrr?e atl(gﬁgnd 9«9&% ¢ generally
achievieieby nefreltr dolotanidieatiin edehalkluen whithainkylves Olim Qemﬁielt b€ unreacted
follow ng reactiopn may ogccur +3H20 (

monompl(so.gf)@zm eS1Zab oM Se Lvepts pangd Lgypulfa(éléqn@g} @3 separgtpqﬂ of the produced

t ’I> Y f.
polyofrei;hzl Cl?:}gﬁn r(r)gy% f@gﬁ?&f 1(1% t A?‘lt? the Q%rﬁf" Iﬂﬂ%ett ?1% t %‘%\%&tnﬁl olefin
polym8r 1B (t@HBoIfdnestatal (Iﬂql)lte afoits wérpilgh siseasity(pf about!?® x 10° cP), said

t at th t d stat
polymey el biE kb pbree i Toe % L BrasRTG o thin | ayer

In oridH & BraerfidigntBf fcBftedObut QRMICHEY ddVB1akifiditin trédu‘i’t%@”fe@dmg the
between the rotating screws and the stator.

devolatizatiore shamipers hith laapelymiesic ciodirtiod haying: highh sr@lam iof| teyaperature.

onst ant n the .sens L saj uperficial |aygr. is
There o e bt gRpS FEBrsh g8 v e Bt Pl ot BRlves prossure
higher thaf @olbar, gRéfeAbR fEMSFER E Bitflandtheh Rehéd®int d h#at ekéhanger to
is parti al'l y renoved by the conti nuous slight
raise i{g tsppeTaHg 1o valupecomprited hgtweanelyO W@ is value of temperature

being Bgﬁﬂ(i fgﬁ{le Uﬁ%tlhtyUfﬁh@ %&ﬁc e?g ?{I}] e’sdl@exﬁ%%eax%#%'rré% A multi-

cons npi ng capaC| Screw punp
tube hleaxmg{chargieodnthfsta:tic MRixing elements inserted inside each tube can be used to this

purpose, as described in the Patent Application WO 04/000891 in the name of the same
Applicant.

After the above heating step, the polymeric solution can be introduced in one or more
devolatilization chambers. Preferably, a sequence of a first and a second volatilizer operating
at a decreasing pressure can be exploited. The first volatilizer can be operated at a pressure

higher than the atmospheric pressure and the second one can be operated under vacuum: by



The polyneric solution is transferred by neans of the
screw punp to the successive step of separation, where
waogaceserl nononmers and the pol yneri zati on sol RENEBR2006/664346

present, are recovered and re-circulated to the
pol ymeri zation reactor of step a). According to the
this teb]iMQdiH 4 PBlynich endlesiby¥@htidfy frCofUnbRRHHErS AndPORMRIZatddtfsolvents is
ol ymeri zati on sol vents |s general |y achi eved by a
obtamﬁéatthaeumtafthei segendovelatdizRni que, whi ch invol ves the
v f
The p{ro%g?s &f thlg tparﬁ%%ﬁ é%gﬁ%m %g?vz g%‘%lp&{ F]I% ﬁétjaﬁ) &VI’E’P gz\fﬁ%hg‘e to the

procesmbtjaplsﬁtﬁm in FlgfuI:H mrefertﬁhg m(ﬁaylﬁmﬂarl’fe |atsolut1bM bi‘bcb!ibefot PO merizing
olymer nmelt” is meant an olefin polynmer_in_th

-butfwe [of ewpy%eaﬁ as themajnmanogier; The Rresess athm of Fige é%la% {p egonsidered
) EE still able to
lllusnﬂmplﬁhﬁg@ f g/t%n‘éiﬁsth%gﬁgg ggglre purrlrl)trﬁﬁ %ntié))rﬁder to be
The seiifiorc pelyhieyizataonr steggl apof thehpesent invertiwol &tperformed d ﬂna contlnuously
. equi res fﬁggjn the devoplatilizatian %ggnbers a
stirred it reacier’ EoR, AFhSHiOR AP PR FaIBEGnp S DRparch ol A carrer, an
alumﬂtﬁﬁ %kayp&?m S aﬁﬁlo‘lﬁﬁﬁﬁaﬂ}g and1ettoANondr drhpthund @kd NRE ﬁl‘é-contacted
by thé screw punp at a delivery pressure higher than
in one4@r mare, prprcentectaba pots (mhsbown)oantothe fed thth@I comtemougy stirred tank
at ed ..exchanger to r erat
reactof . {Be1ite) 2o\ SaCb SRR Forat e HadiE ocbiehs OF Fhfhydérs warogen.
optionaP6RA6 Ik dptibnal HydtbrarboR sbivents Qs aitidduéed #fo thBGeactor 1 via line
speci fic nononers and solvents to be recovered. A
3. Thenmenomgise apd pptienad Hohveats opramgsirem the fnenaipercleepaiy section are
gh tube can be used to this purpose,
ranmkfﬁﬁééggfgﬂgnghﬁﬁe Pat ent Application WO 04/000891 in
The opdratingaconditfont Iilf:‘the Wtﬂeﬁ&hﬁ@ﬁf&ctoﬂﬂ taey seldvgedadsaibeve specified and a

heating st.ep, neric qutlon can pe introduced
high-v13¢ogje Setion o0& adm)ml % s7 1 £h¢ TGO pelimenEtop pF P@b}sy(ﬁscharged

from the SERUGC FiaQineds fA F)ﬁltt Ak EOIZE&HE‘ doiiBbA G i”édz‘t%f pump 6 to a heat
operating at a decreasing sure can be ex oPteB.
exchafigee 7 iandt theo) aftet ispitable awobeg,opentmbiedklntrecyaiede yaudipe 8 to the

I hi.gaf%er thg t he at nospheric pressure and the second
polymgpzationtegglorloer at ed under vacuum bythis techni que a

The r&RAMIHB patEdfl pliHheti@BéluadA MistheBedfrofPihe FaiFed 38k reactor 1 is first
pol ymeri zation solvents is obtained at the outlet of
mixedt Wish seasen in thsl g :pet 9 amieswcﬂ@efsb' tsfpltess@lrlmcbgedmransferred by
ntion wl be de I bed i it h .
means %fvtgl? Srey pump %Q ?% }g csé%ps og é?mB‘”Eﬁ ghv%mﬁag?dg”mpgoTers and optional
solveri€ fref the @btaﬁhdd%)"dlydléﬁlﬁ rAdcording @ the ipPetet iB0&RTPN{ &Kuitable amount
pol ynmeri zi ng 1-butene or propylene as the nain

of waﬁ%ﬁé% UPStIgam Bxeée@gfspw igtp the gixing pef<d via lipe 11.
The pglg/g%iggo?ﬁlglﬁhllé Hec’ﬁ\; ?%d ‘Mﬁ \s/%ﬁx?l on hl_(?]q]c {}%tlje esféfd &e’ﬁ@ery pressure at

e presen e solu
the in]pt)d)ﬁ/the heztakclanget Epvialinofl 21 Bg t}w}&aemchaﬁgee ﬂlB tl@temperature of the

rfOfﬁEd in aco
polymerlc solu

tion is increase t | ﬁg Vaiues for involving the separation of the unreacted
monomers and polymerization solvents from the polymeric components in the successive
devolatilization step. A multi-tube heat exchanger with static mixing elements inserted inside
each tube may be used as the heat exchanger 13.

The polymeric stream exiting the top of the heat exchanger 13 is successively introduced via

line 14 at the top of a first volatilizer 15, operated under pressure. In said first volatilizer 15,



stirred tank reactor 1. A transition netal conpound,
optionally supported on a carrier, an alum num al kyl

wa@eovpowsa2 and optionally an el ectron donor conpPOL/RP2086/@4346
first pre-contacted in one or nore pre-contacting pots
(not shown) and then fed to the continuously stirred

the unkéidted TRGHOINRIrs dnd/bpftionkled Ients ark is€pirsled frbﬁlatﬂb ®6Iyinfiridi cdehponents:
| iquid 1-butene or propyl ene, hydr t 1 onal

the palpmeh el settles p@qvmvaardm gt thec betiash of ot%e/ é’ﬁlaél izey, while the unreacted
monofnglé %ﬁg\gaﬂldrgs%]% Us %%u% T%F rgg?eolu xt%re J&Ec{m%?{fl% 1Sp of the
an nal SO S comn nononer reco

volatilze t1i5013 rﬁaﬁ@dr‘ﬁﬁ)&mbeldi fdi)t}iehlﬁoﬂic&ﬂél't REtovery lsectionrmld%heﬁ haurned as
operating conditiagns. in the merization reactor 1

hqmdm%log@r%f@ttb@pwnsﬁmgngﬁwrfh \ea Bef a hi gh-viscosity
| ; . . .
The pSREHE it R EnBaK T ireihe Of b 88 bl 47! TRe Eish ¥ the first
volatilpzer t 1 50faind hetrpdidcgdevia direoll 8 tintn ai sechrdl nwyltictulpe iipatb exchanger 19.
heat exchan er 7, and t hen, aft r suitable.coolin
Atteri. i, G el 8t 41186 (90 al 8 SEPhEP B! Fhgerpgvacuum
condlt'icﬁﬁ Ca}@fnaﬁttalﬂ_élﬁ Th ZBécdlid thiBarel cobiect® ay IR 1thS of Qaﬁdﬂ kdc@fd volatilizer
di scharged fromthe stirred tank reactor 1 is first
20 is wenteda ing 12 Iwkst ‘éle manqm@r eeqveny spesiond Tha dpodmaremelt weithdrawn by

meand 1 P18 HHERE SRt BRSEI wbeEo oAl b0 ARRLGa via e
23 int6'a REIHE mSixe IQIHeI suBRtted 4 ¥LMissorl. MO&TH4-BEn elhien ﬁﬂ)t shown) can be

ol yol efin. According to the present invention,
used &uij malsing anb amKingf theaedditives psed, fog p%l@r@amwnémgc%whe obtained

0

polyo RHTPTHC sadilsbed i JTbtd BRE el cmblel 84 Mhed Bibged i tne 25 10
anunddﬁ@a&ﬁpﬁlb&tmmhew&nycmnﬁmqmnetsat the i nI et of the

heat excganger 13 via line 12. By g}s heat exchang

I

As abavg indicated b altior PlymeRzation mﬁsﬁSF e pyenEiAn can be'arried out in
the préé%ﬁéeﬁ@@@ legﬁgfc 39 A UNatiLeat ddlgéf %gé‘tblﬂ%o %sﬁﬁgﬁ a1 §f obtained

e un oners an merizati on-sol ven
by thef reapticchef pdtaylsrﬂon meta) ngoorpentd of igraupe 4s tec ¢@ o ithee Per1od1c Table of

devol at i n step. rrult|-tubeh t _exc e
Elemefis (g paefid s ] o reRisra Lot i R ep b BRQHF Fasson metal
compdiid cBEbé! §@&bteiSantddg BRPbuRKORANOLZr 18, and BIf IBLIEABA témpounds are

streamexiting the top of the heat exchanger 13 is

those gﬂ tuowia Vé@B)ﬁ%&mmluddnvat gompriged lbetwaeenthand gpyds the valence of

I at i I erat ed under
i b WRe8H 14 B Asro BB SR RIS BB iy B FROR group
Among AhérA N partieae PieFerdddears faiiarh esbnipoands he/idkO bty I8asti éne Ti-halogen
corrponents the polyner nmelt settles downwards at the

d, pshtas ffagfum tetrahadidgg I)II hajogenalgghiolagest Prefeigd spgeificfitanium compounds

0 t The gaseous
are TI@P ur é?lébpggb?gg@qb lﬂgs(ﬁ lﬁ@ﬁl\{) (Fiat ilizer g15 [ g
Part1c1|ﬂﬁ$§8 sudtablechigh yneld]ﬁegler-lﬂm candystedre tese wheneirs e titadiuna beinpound

then returned as
is supporteg on magnes?um %alide in active form which is preferably MgCl, in active form. The

internal electron donor compounds can be selected among esters, ethers, amines, and ketones.
In particular, the use of compounds belonging to 1,3-diethers, phthalates, benzoates and
succinates is preferred.

Further improvements can be obtained by using, in addition to the electron-donor present in the

solid component, an electron-donor (external) added to the aluminium alkyl co-catalyst



liquid nononers to the polynerization reactor 1 via

line 4. The polyner nelt is withdrawn by neans of a
wa@ear/opiswp 17 fromthe bottomof the first vol BET/EP2E6/064346

15 and introduced via line 18 into a second nulti-tube

heat exchanger 19. Afterwards, the polyner nelt is fed

compdHent dt80o tHHoBimeRizaRHBsLIOTRsE kkieMial et QIofbicak 6 WhifBame as, or
conditions are mai ntai ned. The gaseous m xture

differenp ifijogt ttheyingarnal tonep Preferably; they areosedecied| fiam (ajlkozysilages ef formula
HEU X 1 . o
RORVSEORCY, Berp A b SubltE FREOTE £ RO lebesfER 10 3 #lfihe sum
(atbrhe QR ®T) add RAears etigndeycitaiityl ok 2641 radicals witht 1-08uwatsn atoms.
vialine 23 into_a static mixer 24 to he subjected to 1
Particlarly prefesied ape the glicon porapaundy By whigh e i hdwif) 1, €dh 247t leastepe of R

far . | xi 0o L ) \
o 5L R BB B 10 b s nd
is a CaQdi dkyl tap, mopaytidudsr inretleyt | Exangpldshef sa¢hapreferned xihicor? domgounds are

hen, passed_ via.line 25 tq.an _undeywater [ l.etizer 26 .
methylg G Imeth gz o JRBFRA RSB Moy b egxysilane,
dicycléﬁ@n%ﬁdliﬁi%ﬂﬁ?i@ﬂﬁﬁé. IMGHEORE dfé aﬁ@ﬁﬁf?fedttﬁ@siliéﬁﬁ%miaﬁn&% which a is

_be carried out in the presence of a hlt%hly active
0, ¢ is 3j Rgisarbravwhedalkytan icyeloalkyl grawm and Ry ris withyl. Exemplas of speh preferred

... __0bt ai ned the reaction. of trapsitio {3 .
silicort o BRI o PRupeonangolgmethaaige, | o dgthogpilane  and
thexylEeirBd¥BdMySildneew not ation) wi th an organo-al um num

conpound. I n particular, the transition metal conmpound
The sluiorheoly@pazation prsssiOidhaiyeriian en beicarrigd get alsgyn thgpiesence of

. . P r s are those of formula
asmgﬁszt%%_s&&?m&ﬁ%ﬁﬁﬁ is conprised between 0 and y; vy
- at ldast d thsitioh emtal cotmpbuhdicontaining at kastalnegebondnd R is a
hydr ocar bon group having 1-10 carbop atons or a COR
- at le@%%l}nn&m?g(“ﬂm%ﬂ%%lﬁq At 3F &R PiZape-afEHnyy cgmpoynd) gh? gampound

ablet&ﬁﬁﬁ%g?}‘?hﬂémﬂﬁg?%géﬁﬁft one Ti-hal ogen bond, such as

titantumtetra hal ogenal cohol ates. Preferred
A prespyeedi €lass of tnaatalucoropovnds ebataining Tt Gedst dieCindbond are metallocene

b Bl S TR T

Cp(L)gmpyst s are thgge wherein the titani umconmpound is
Supported on nmagnesi um halide in active formwhich is
wherepiy ef erably Mg in active form The internal el ectron
nor.. Conpo s can, be selecte o est.ers, ethers
iSRG RS o BreR 4T o1 o p I PAERE o7 gp Fide Bups of the
PeriodicOTabk It e BRIRAGH prefekablyl M3is ciredriah Sitariilich @ hafhRsn;
benzoat es and succinates is preferred. Further )
the subgiifpente forneayak ih op diffeenti fiem eash piherg are mopernienie Fignga ligands

t - - pr ' ohb 5] At qp@R\p6
seleotdd frofl &€ itk SRR T3 Bogkls Behshy R QRGIDEDRT, SRR’ and
PR, oherirt Rf 4 hodmpcarbor radical oonthiingofymEr foz4(t ¢avborr stanisppreferably,

Th | el h
the substi?uselelts Xtaree:r sr;?ecteg ﬁ%% trh(e): rérgu%nc%glsi(s:t?n% obfe-Ci, _grﬁ&rg’a -hat,s-’n-lglrl, -sec-Bu, -

Ph, -Bz, -CH,SiMe;, -OEt, -OPr, -OBu, -OBz and -NMe;;

Misag

p is an integer equal to the oxidation state of the metal M minus 2;
n is 0 or 1; when n is 0 the bridge L is not present;
L is a divalent hydrocarbon moiety containing from 1 to 40 carbon atoms, optionally containing

up to 5 silicon atoms, bridging Cp and A, preferably L is a divalent group (ZR",)n; Z being C, Si,

10



different from the internal donor. Preferably they
are selected from al koxysilanes of fornula Ra 1Rb
WSO8, where a and b are integer from 0 tBCREPI6/G64346
an integer froml to 3 and the sum (a+b+c) is 4; Ril,
R2, and R3, are alkyl, cycloal kyl or aryl radicals
and thei Rhgrbup$ egasiberoradiffsient Ramt éaeh| oltidrybdihe hodrogsh af 8 Hyldocarbon
_silicon conmpounds in which ais 1, bis 1, cis 2, at
radica] eqpiainipgdrom 1 ta 4@ aerbepatomssel ect ed from branched
. u 3= rdgn
more SRty EXE IRl ond Si Bt FEEY BHAS SivieSEd, P ot ot
or C(Gmhhyl . Exanpl es of such preferred silicon conpounds
. are _net hyl cycl ohexyl di net hoxysi | ane, .
Cp is ﬁ’r‘i’é‘ﬁ?ﬁé‘i %ngvgpqegﬁgglopentadlenyl group, optionally condensed to one or
more SUBLtRed b %ﬁ?‘%ﬂlt@@%&ﬁf&%ﬁ' L¥Birated or aromatic rings;
I cycl opentyl di met'hoxysi [ ane. reover, arg al so
A has fhecsheemaaininigef Sipl dr dioim a NRFpeyr&) sndiety whierein B iss Hydracaiton radical

.3, i s a pranched al kyl or cycloal kyl group and R3
contalpglg%mqu 4&%\" alomysy such preferred silicon
Alum(?&%%’s@gﬁn Al Re@bSdeRd ealyht & &YBd bBfed by reacting, upstream the

butyl trimethoxysilane and thexyltrinethoxysil ane.
polym@tization sigpi watepwitly arcetgann-dluminpun cespowid eftfermy B ilUsnor H;ALUs.

o tried out al in th resence qf.a
» whetg g Posubynents, saing of affpeond are Bydipeeh glgs haloen gigms, Gr-Caralkyl
C3-Cod-ER B, QPCHREA CPQMM%PM@CB%%aRM 1a8idsls, pfiendlly containing
. bond; - at least an alunpxane (which may al so act as ]
siliconggr geFyamHem AtaIns, With the piovisadhat g least opabbisrdifferpmtdrang halogen, and
{ (0] ' r s of .
ranges, R0 L1 AR ShonP RIS SRR Ty oy REGIHAE ol B oF Aliwater i
preferdtdy edrhrised betoeeip d:uradd 10@1ongi ng to the fol |l ow ng
formula (1): Cp(L)gAMXp (1) wherein Mis a transition
The améﬁn%ar%s@%rqd@@ﬁdw&ar&m@d&d A SyFHiCOTmpRURIR PoRAigE at least
LB .oups of the Periodic Table of the El enents;
one gigﬁgkg{rhgbﬂg'M is zirconium titaniumor hafnium the
substituents X, equal to different from each other,
are nmonoani oni ¢ sigma |iggnds selected fromthe group
consi sting of hydrogen, h llogtan R6, OR6, OCOR6, SRS,

—

NR6 2 a_nd PR62, wherein I s a hydrocarbon radical
whereft 8 Sivditiehtl {O%nde dr Ui e 2iB Q8 RAH%BEve. P €f er ably,

In particular, alumoxanes of the formula:

U U U
N \ A
;&1—0—(A1—O)n - A\l

U U

can be used in the case of linear compounds, wherein n' is 0 or an integer of from 1 to 40 and the

substituents U are defined as above; or alumoxanes of the formula:
U
(Al—O)n?
can be used in the case of cyclic compounds, wherein n” is an integer from 2 to 40 and the U

substituents are defined as above.

Examples of suitable alumoxanes are methylalumoxane (MAQO), tetra-(isobutyl)alumoxane

11



the substituents X are selected fromthe group
consisting of -d, -Br, -Me, -Et, -n-Bu, -sec-Bu, -
w@ko70B®Bg2 - CH2Si Me3, -CEt, -OPr, -0Bu, -0Bz aneCFHBER®AG/064346
p is an integer equal to the oxidation state of the
metal Mmnus 2; nis OCor 1; when nis OQthe bridge L
(TIBAG®), not pfe@ﬁe(lz%A trith&thyA- Opbnt/}ajaﬁﬁﬁomgr ocar bD]KDA(D% ety tetra-(2,3-

cont ai ni ng from1l to 40 carbon atons, gtl onal

dimetisdputal)ainmgxans t o @DMBA@()n ablshs, IRy ,ﬁg}ﬂ(qsﬂwxmltﬂ)alumoxane

erably L is a divalent group (ZR7 2)n; Z being C,
(TTMgA?%hd the R7 groups, equal to or different from each
The follotvig, exb@plrg wily irbgeillustrateathb pebsert afiveation withais limiting its scope.

containing from1l to 40 carbon atons; nore preferably
EXAMPIESse| ect ed from Si (CH3)2, Si Ph2, Si PhMe,

e AR G o VL B o b

forth@gﬂmtmmqioﬂynermaﬂems’éﬂ-butenane or nore substitut ed or
substltut ed, saturat unsat urated or ar
The PSSR PHEoL R RU A OSOMEBEHD] 1iHed il fepctors (CSTR)
placed 19 se§es R Rliéed\R i d2-Nfital chtaly 0 ¥FHRE %I%?ﬁ'sﬂi adi cal
containing from1l to 40 carbon atons noxanes used
- asolidgatatysh¢drpmant baacchowsffltemgmmnn@,e obt ai ned by

g e O R PR

- théfyfkididthoxlysilanb as & dbhér ddnfpelind for W§t&eo&§ﬂﬁn@f control.
different, are hydrogen atons, Q:Z.gen at ons,
1]

The appn ca;plg@q system m A @p{@pklyqaly tg;gh stayeggtor of the two CSTR type
Gfs al kyl aryl or C7-C20-aryl al kyl radicals,

i"onar | y containing silicon or germaniumatons, wth
PrepaHilﬁmpzst&hesalddmlysttcoh@aﬁéntone Uis different from

Into a é@ﬁ"ao rﬁ?lgg}?egd H‘E}%{] 35%5@3%% ga{lqg@g 62?3 grﬂarﬂlﬁTa?ﬁrvm gtroduced at
0°C. Wﬁﬂe&mﬁg_ b Hﬁ&%ﬁm@{&dﬁl SRS 2. 565 gﬁ‘i gﬁgﬂh\fd & @8ibed in Ex. 2

l'unoxaries are consi der e | near,
of USPAZA8, bé«tlbutropelgauhg gt h@ﬂmpmdstea:dnﬁlﬂ;OGO)meratadd@laﬁe flask was heated

0 40EgRe % gmeo o HRPouloB el Y hesipe S, B Finigre was raised

to lombumxﬁ&ﬂﬁnﬁﬁ foPevd A6 fen %&@m@&w&éscﬁ&ohﬁndeﬁet}ﬁas%ﬁd QProduct was
linear qgounds wherein nl is or an integer of

allowedrto pettle urgl © supsthatantliquid was 51phoned off.
200 ml of fresh TiCly; were added, the mixture was reacted at 120°C for one hour, then the

reactog {l

supernatant liquid was siphoned off and the solid obtained was washed six times with anhydrous
hexane (6 x 100 ml) at 60°C and then dried under vacuum. The catalyst component contained 2.8
wt% of Ti and 12.3 wt% of phthalate.

Example 1

- Step a)-

Liquid 1-butene together with H, as a molecular weight regulator was continuously fed to the
polymerization reactors. The polymerization conditions in the first and second reactor are

reported in Table 1, as well as the feeding ratio Ho/C4Hg,
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substituents U are defined as above; or al unoxanes of
the formula: U (Al- On2 can be used in the case of
wa@ymriocisepnpounds, wherein n2 is an integer frpom/RP1006/064346
40 and the U substituents are defined as above.
Exanpl es of suitable al unoxanes are nethyl al unoxane
TABIVAO) , tetra-(isobutyl)al unoxane( Tl BAO,
tetra-(2 4 A-trjipethyl -pentyl)al unmmxane (Tl QAQ)
POlY@PIﬂ%@—U@E CQndlthIiiﬁet ryﬂ%ﬂﬁa}qt9ral umoXan ZCﬁMI@) and

< DT LT TTI yIUuLyI)aI UTTUA gl \ IIIVDI'\U) I e
Terg%qr?tgw (zg))exarrpl es bf\?n further illlustrate the pres
preggay@@w on w t hout [biom t| ng 1ts scopgeg EXAMPLES Th
followng exanpled relate to sone polynerization fests

Resa,@m@m@umnbn an |9|Qdustr| al pI ant |f6@r the sol utipn

PO "y . .
I LA II UI - Uul CIlIT. IIIC IJUI y CI I Lall UII DL up a.)
Hz/%g(é’ ‘rweééhtz in“two continuously 69 tirred tank
reactors (CSTR) placed in series. It was used a

Ziegler-Natta catal yst systemconprising: - a solid
A solummaif)pydylmmp dndntenpd hayingra aolmanomtatmmfrﬂﬁ% by weight was

dlscha{r% d 1%?1'? lﬁtle?% &Vﬁgnzeatgﬁ‘)rga%zorh %aﬁc?tggl% tﬁ%%g(}l%t\i,o %on’talmng about
200 prh %Wgﬁldf@ﬁ-hgohu@mmmﬁhm (TIBAJ Bexvdng &b ths lcatalyst Stem.

was fed exclusively to the first reactor of the two
- Stepd)TR type reactors in series. Preparation of the solid

A scr?\? a}fbﬁﬁﬁs Bv&rg qud&) hreh%i{rfrﬁgaaennﬁogﬁgerf n_ﬁé' ﬂ?éq %‘;8%9%&%’11%11 from the

polymeritativiuseetibrato z()ﬁéquWneI of ts/bldewollaghzdﬁloﬁ chambers according the process
crosqgerm dal Mg 2. 7C H5OH (prepared as descri bed
setup showninTsg.dk usp 4,399, 054 but operating at 3,000 rpm
The désg%f ﬁ'ﬁgrn@lfers]& tﬁQ Qére pasggt%@ucﬁrﬂ)e;[)r(){fﬁlé I AR rdi€8p 85136 Ph and a
4.4 mmoles o d||sobutylp hal ate were
pressuré gradu:p‘onp tod ik blar. Ah@rdmgbe taking iptorasourditas dhe imlet PESsure was 20
and mai nt ai ned for hours, then_s was
bar (RRRIREHEPRAIOSERY L5) S B oBSSTreebd P 1SR PEDS 2 e t the
maxindfifl of 7@ barHAaIAd&radhald 88bed Waskifd Bhﬁfé%aﬂéioha@éb@ lB1 in®ig. 1 the
fresh TiC 4 were added, the m xture was reacted
operativeq@ringters of theoserew phan wie keptisdosade itn ﬂeslgrqmrdmﬂme, so as it was

able 1 5eqpvgpﬁg? aﬂﬁgw}ave 1SQlHod obtai ned was washed si x

25 t/h of solution of polybutene in 1-butene containing about 5 Kg/h of TIBA (corresponding

to 25 mol/h of Al) was treated according to the process of the invention: water was added to
the polymeric solution at a point situated upstream the screw pump.

1.0 kg/h of HyO (corresponding to 55.5 mol/h) were continuously pre-mixed with the
polymeric solution, so as to satisfy a molar ratio H;O/Al of about 2.2.

After a period of about 6 months, the screw pump provided substantially the same
performance according the original design parameters, maintaining a flow rate of 25 t/h and a
delivery pressure of 60 bar.

Example 2 (Comparative)

25 t/h of the same solution of polybutene in 1-butene obtained from step a) in Example 1 was
pressurized and transferred by means of the same screw pump used in Example 1, with the

difference that water was not added to the polymeric solution at a point situated upstream the

13



hexane (6 x 100 m) at 60C and then dried under
vacuum The catal yst conponent contained 2.8 wt % of Ti
waooh7024882 wt % of phthal ate. Exanple 1 - Step apCT/EPTH0O6/ab4346
1-butene together with H as a nol ecul ar wei ght
regul ator was continuously fed to the polynerization
screwp@apt ors. The pol ynerization conditions in the first
and second reactor are reported in Table 1, as well as
After g periedefipnly I month the perfemmansgiof the sreyp pumpdn tegym of flow rate and

e b g B D BN 5y BT BRSO rans
only 15a/lyssdlgaériosolitkackth a deeieskeuditidbddlnrey prebsutd &t value of 40 bar

. cont ai ni ng .about 200 ppm by wei ght of .
instead pf thegegyiited 68) bak Thisreduetion)in dhs pummpBerforBrnesifectdpegatively the

entire ?rfééegénof ;?oﬁl-i? ufbhe protREbE Wikt Tle an%.eng&Fon of the amount of

essuring “and trarnsferring the polynmeric sol ution
polybiitemarl tihelt phschaped zfadm othe sdo/blatihizatemna seotigue Foghernoreyoa delivery

devol ati | ization,. chanhers accordi ng the process setu .
pressub gy A0 EAEE" (B inff @1 diegl o GPISAE PerUioy BURHESE &gt working
of the FFex0RAZ e With thOripk Wh%%th@'s@ﬂﬁrﬁt%xﬁoﬂﬁgﬁl? vaitohd PolgRdr inside

a pressure gradient up to 50 bar. Accordingly, takihng

the heptraxghangenbunt that the inlet pressure was 20 bar
E m&) o‘;'ymeri zation pressure), the delivery pressure of
xa € screw punp could be at the maxi mum of 70 bar. In

The pfIcdS oft the Meation @@ dpptdddtiiBe Situdiiof IbS@e®HCihet@Riparadive Ex. 2
in Fig. 1 the operative paraneters of the screw punp

(decrogger of puap pesfosmangefier § mdh)gn paraneters, so as it was

I del | ' i . .
L 1 8RRt RE Tl YGRSy B, B
polymbrikgélntion, s3 a8 datisfyraamphntitiodAOIARSS staut B. of Al) was

reated accqording to the process of the inventiop;

Afier (g Gy feonsiaerable dosrease e PR ReriOpNEAGe oS S%{Vifﬂanﬁ?ﬂn of flow
. . f

rate ajz':'dc Héiﬁ;eégg% | nég’ est@gh%tg:ﬁe ﬁ%ﬁﬂ&%lve]paﬁjarﬁ&éﬁ of t?é;k&w pump were

orre .9 re continuous
restorgat @low rage-2Gitfhiantlldelipayy prassiure 0§60 ban).on, so as to

Due §3h¢ Serdise Shwater s it HnOhR? i Auky it GoitGbadtor and stator
surfaceHEBthaREleR pump:NBicSRATRaRR bR THS AR SFePbtcO&tdbiShing the original

original design paraneters,” maintaining a flow rate of
radial 26lerahpe insitleathd sciepepymp veiths theeadyhntgges| cribed in the present patent

application.

Example 4 (Comparative)

25 t/h of the same solution of polybutene in 1-butene obtained from step a) in Example 1 was
pressurized and transferred by means of the same screw pump used in Example 1, with the
difference that, instead of water, ATMER163® (mixture of alkyldiethanolamines of formula
R-N (CH,CH,OH),, wherein R is an alkyl radical C;,-C;3) was added to the polymeric
solution at a point situated upstream the screw pump.

50 mol of ATMER163® were continuously pre-mixed with the polymeric solution, so as to
satisfy a molar ratio ATMER163®/Al of about 2.

After a period of only 1 month the performance of the screw pump in term of flow rate and

delivery pressure was seriously compromised: in fact, the screw pump was able to transfer
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Exanpl e 2 (Conparative) 25 t/h of the sane solution of
pol ybutene in 1-butene obtained fromstep a) in
wax@anmple41l was pressurized and transferred by PEERB2006/064346
the sane screw punp used in Exanple 1, with the
difference that water was not added to the polyneric
only 13G/H$f lyraéridsdiation with b deERekelWiTIhe 8aNeh BB SsueY\attiNEle of 45 bar
) After a period of only 1 nonth the performance of the
instead of th reqniedio baer m of flow rate and delivery pressure
was seriously conprom sed: in fact, the screw punp was
able to transfer only 15 t/h of polyneric solution
with a decrease of the delivery pressure at a val ue of
40 bar instead of the required 60 bar. This reduction
in the punp performance affected negatively the entire
process of poly-1-butene production with a renarkabl e
reducti on of the anount of pol ybutene-1 nelt
di scharged fromthe devolatilization section.
Furthernore, a delivery pressure of only 40 bar at the
inlet of the heat exchanger does not guarantee a
correct working of the heat exchanger with the risk of
havi ng the separation of highly viscous pol yner inside
t he heat exchanger. Exanple 3 The process of the
i nvention was applied at the situation observed in the
conparative Ex. 2 (decrease of punp perfornmance after
1 nonth). 1.4 kg/h of H O (corresponding to 77.7
nmol /h) were started to be pre-m xed with the polyneric
solution, so as to satisfy a nolar ratio H2O Al of
about 3. After few days a considerable increase in the
punp perfornmance was observed in termof flowrate and
delivery pressure, so that the original operative
paraneters of the screw punp were restored (fl ow
rate=25 t/h and delivery pressure of 60 bar). Due to
the feeding of water a layer of Al (OH)3 is quickly
formed on the rotor and stator surfaces of the screw
punp: said inorganic |ayer has the effect of
re-establishing the original radial tolerance inside
the screw punp with the advantages described in the
present patent application. Exanple 4 (Conparative) 25
t/h of the sanme solution of polybutene in 1-butene
obtained fromstep a) in Exanple 1 was pressurized and
transferred by neans of the same screw punp used in
Exanple 1, wth the
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difference that, instead of water, ATMER 63(r)
(m xture of al kyl di et hanol am nes of fornmula R-N

w@ ai2CHRae H) 2, wherein R is an al kyl radical QeZLB006/064346

was added to the polyneric solution at a point
situated upstreamthe screw punp. 50 nol of ATMERI

CLAIOK r) were continuously pre-m xed with the polyneric

1.

solution, so as to satisfy a nolar ratio ATMER
66( $qlutmn pfocedsolior pRlymiirizing enger imsue ¢f-olsfing of formila CH,=CHR,

f.0 f th t
aneBeR el 5 B Byt aSed O, Ryttt Rl sy X hbfe in he
f Pdattior MEiGAY, Y (ROGESs ¥@Eprdg to transferonly 15 t/h

of polyneric solution with a decrease of the delivery
ptassupelymerizatioal ine sofution phase ¢franesndnast or-dlefineinthe geesence of

60 b ING 1. A | f I
o OfHan iR st and A SV bR SR & Hebhion metat
Oéorﬁﬁbtﬁhlﬁﬂ |1:her @@dlﬁs@boﬁﬁoﬂe%t td ﬂo@ﬁ&cu'ﬁ‘cﬂyrﬁerﬁkpédlﬁfﬁfn t hat

is soluble in the reaction nmedium the process

ctipr i preayrizing) apsbtipneferring, itynmeans of ot §etewn RS sheppolymeric

ogoqut%n %B{a%lea ﬁ'loglf gt%g eﬂ {ohg ﬁfcgessg 8est§1{ ol r(%movmg the unreacted
gano- al’um num conpound and

cmﬁm&sr‘r‘gnﬂt}ter;ﬁmﬁhért on rret al conpound as the cat al yst
nponent to produce a ynmeri ¢ sol ution;

pﬂ@ggmqse b(ﬂgg ﬁh%iaqtfv‘la%?@flé ﬂhqt g quymﬁ%ﬁ@ueqn 1& aééedewth water at a
sHB&h 'tf1i O?ﬁ’xln gt Jch% r}n@lgf ﬁeﬁz(f)/rAq Be r@%esteﬁ between

t
a sucg SIV step hovi ng t e unr eacte
ft)ﬁmntltSd) poI ymer; the process being characteri zed in

t the sol.ution.is.add fth water .a .

t LBy RFoD ArAOTIPE ip SR he T SEAEmABY drs SEPYRT i comprised
Hg% Poisng 4qpnpri sed between 0.5 and 8.0. 2. The
process according to claiml1l, wherein said nolar ratio

HE® prodess eaopling dol chémade Wwh@eianshidi catalyst system in step (a) is 2
cco o cl.ai,nms. 1- erein said catal yst
3 Eeﬁﬁaﬁtaé:{‘lég' F%}‘f/‘?rsa Ingle-sis ‘éar%alxgjt a catal yst and/or
aThé PicBssSdckrdait @ ;ixztof daimbNe3 PYRGEIRTh@ pERfbRASLidOof step a) is
any of clainms 1-3, erein the polyrrerlzatlon of step
aperfarmedrin gingeas mereeatipouskyr Sirtedrfenk tragtors, o siatie aixer reactors
tfﬁl‘/’l ieactors or static mxer reactors (SVMR). 5. The
cess according to any of clains 1-4, wherein the
aThé pfocbssta@chdin@abWAR oF éRind B-4, wherein the a-olefin to be polymerized is

1-butene and the polymerization step (a) is carried out in the liquid monomer.

The process according to claim 5, wherein the solution polymerization of 1-butene is
carried out at a temperature comprised in the range of from 65 to 85°C, while the
pressure is comprised between 8 and 40 bar.

The process according to any of claims 1-4, wherein the o-olefin to be polymerized is
propylene and the polymerization of step (a) is carried out in the presence of a
polymerization medium selected from a paraffinic, isoparaffinic, naphtenic, or
aromatic hydrocarbon solvent.

The process according to claim 7, wherein the solution polymerization of propylene is
carried out at a temperature comprised in a range from 80 to 180°C, while the pressure

is comprised between 15 and 100 bar.
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10.

11.

12.

13.

14.

15.

1- butene and the polynerization step (a) is carried
out in the liquid nononer. 6. The process according to

wa@b@roi4842 wherei n the sol ution pol yneri zati on BPET/EP2006/064346

1-butene is carried out at a tenperature conprised in
the range of from65 to 85C, while the pressure is
CURP btoeess RebreRotlafl1 AWhdtai. in Gteph)esaRl RERS $ntroduced upstream
according to any of clainms 1-4, wherein the a-olefin
t thehCTpw| PWrBP | Teaels | Withr @@l%&@%&mm@ sempand Aat fosm species

) jed out in the presence of a
I: Iﬁ;nﬁ%igza | oPp %g{élﬁ)u'm sel ected froma paraffinic,

i $h@®[‘(&fe§s' Bécordin@ pd icdiinC1, Wherainosmd ioﬁgahydilhﬁﬁmnﬁommpound is an
sol vent . The process according to claim7, where

N@@&%ﬂkﬁlﬁomo%ﬁ forpylay ARy, W@p%f@hﬂ raél%laGer@d
O‘Ffle&:ﬁf Wﬁsls a%maﬁ%ttH B AP Whikth sdid Qlkgladgl@nmﬁfrp gﬁ(g is selected

180 the pressure’i s conprise [ ween

18fotar . ﬁ1etﬁl$hdumnmmn=,ss teisobutgilahgninomg | atrnn—hut)vlhianmimn tri-n-

in s b) sai.d water introduced upstreamthe screw

pﬂ‘ffﬁﬁ‘ﬁg‘ﬁb‘g"?’ it 't“ﬁo‘@élf‘]&nﬂ’inﬂﬁno al uni num conpound to form

STPRE IRScesd %Ec%r&hh@ Gto- AbinisHD-119HeRSn shid sﬂ_é%?es PédefRing -Al(OH)-

according to clarm 1, wherein said organo-al um num

cmpmmcmstafamneth@mtmandatatqu surfaens @i seld gérewqrumy rming a layer.
where R=al kyl radi Cl-.C1 11. The cess

TS et BecSuing o, GRM A0 Ui pig BPYgon SR step ) i

C adTRRIGy saidRk&E beflp AND Belivery plebitralrbil JOU81100 bar.

triisobutylaluminum tri-n- butylalunlnu@
t The preseys arepidingrte ¢lpim ., gehopdinl said plgen for zemgyjag the unreacted

p speci es
c%ﬁ gﬁ?l%rsﬁfoqgkg ( - & 1? %%%125’ B‘rgte%e]}m e %otﬂl ? ﬁ&gr ot or
aliHe pto@éssracemrﬂﬁ@qe?.:laﬁfn Blaiwthesin eaid prehpddvolatilingtion is performed in
| ayer. P process according to clalqil wherein
saﬁ@ugmeﬁf@r st 4 er Y%atgtzebomrati@ % @|qegiepsing Bipssure.
said screw punp at a delivery pressure from50 to 100
bar. 14. The process according to claim1, wherein
said step for renoving the unreacted nononers fromthe
polymer is carried out by nelt devolatilization. 15.
The process according to claim14, wherein said nelt
devol atilization is performed in a sequence of a first
and a second volatilizer operating at a decreasing
pressure.
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