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ROBUST SPRAY- DRI ED ZI EGLER- NATTAPROCATALYST AND

POLYMERI ZATI ON PROCESS EMPLOYI NG SAME CROSS REFERENCE
weIhdaMabsT Thi s application clainms the benefi trof/uko8s/028238

Provi si onal Application No. 60/600,082, filed August
ROBUR PGP R ABADRERYINEG OF RTVIET T ANVRIC M LSS ANDVBOLYMERIZATION

relates to procata t S|t . Rracesses for

maki ng such comosﬁ%&@%tmg&“ r using such

conpositions to nake polyners. Mre particularly, the

' td es to novel Ziegler-Natta

C‘g‘?%‘gga@?@ﬁ%%ﬁ@ s which in conbination with a

C OC athisl applicafi@r daimatha byefit fANP I ovisiansApicatidéNo. 60/600,082, filed

pol |zat| on of olefins. The properties of polyners
A“§Eﬁ§§?§’8tl al 'y depend upon the properties of the

catal ysts used in their preparation. In particular,

t ' f size, size distribution, and
BAo(ﬂﬁg?z%nD %Tﬁ ? R fon

I ogl C pr opert| es of supported cat aI ysts
is iTrlmon\teamn ielgtee pguivcetahpeompoditidny, pasvdssevimmaldngduch compositions,

and® %gt‘fﬁgﬁ? or us ol,léh co%?gsrulio%y o%elk%\pblg@gesgfu aptxctgafi%qneaﬁgsent

urry I ons ca
invsotigrosiates t@mosﬂ (Zwlg&rb@ttzbm@@hlﬁhcoalppmb@awéﬂlO,blsm cquehinatioh ith a
co&?a\{ sP%nQQ&gl &%8.9 ltfa foﬁﬁs@@?é&l%ﬁé Mb%'olf'gfeﬁﬂs resistance
¥a5|o I ng urlng
poI yirhe propeitipon pphymé@%bstaph%kyeibgenﬁ HpeRYthe Prgpeg%@f thalcatalysts used in
theiERS abaYioR N pgr@.u‘.ns),r e Eioidedf tHIGhdpR Sl glm.muya@ fand other
product. Equally inportant are procatal yst
maspfipireddat propestias Rhsuppertsd getalysuie wnmaytﬁe enspfeoerabiltyjand commercial

sudte@h TRR S MRN1aRT frhSorERGY gas§9£s@xmdmwm> I\{’an%r@atmi | A KReWsFuI
techni que for preparing solid

caiglyptyoq@mpPtE] sbwlweoltaa%danwﬂ%catalylﬁt @ﬁw!ﬁhawgl B899, machapigalproperties

indi PR liStarc® B daR iab@si6hi %Qhé&@%%ﬂd{ng Ehe PUSRRALAEN process, thereby
mat eri al s areeected into a nmber under drying

et 8908 Ryl e T ABLAETBBTIOER Ehearsalpie pelNTenRERHF) &%aébn'waortant are

prétafaBlst @mipBsiichd ehat grb@uck M IpbllyMer fRedutcis G ﬁg&talﬁysﬁéfﬁcﬁmpe
is related to the character| tics of t

dr
for n%)ﬁa}’rdﬁylf\ﬁg agml P\Wgte pregflrllwﬂ(f é]legle Natta polymerlzatlon
préc@@[}@@nhﬁs@?dy@ﬁylﬁg llt]lh@ dfb@l‘efslcﬁlht&nih@ﬂlsbﬂved Rhd/brs0gRAded Ynaterials are

he d
R L S 8L L DEREACL v

redid@ie0@he REEHiNg paiticleayg raecgafa@aiis Radtdd t6 kf&&hﬂwerb&cs(blﬁtmldftfptbts formed

. The condi tions_ma r oduc | cle

in L EaSHE PRI G SRR BBt 4 AU 64 vson isp 3l By sipgees in
vollsie: a0l siziefthe (ﬂrbblbter Bependmgwmdngntns:moéyhedpnaye dryp@rptocedseather large,
snglggquaggr%%e {nclef céanqy[e) ﬂbtamed Cﬂgrc):gr?c!ltﬁong nmag also Pr%?uce particles that are

Ufrerous spray-
cop@bymllya’ufo@n opeontit wlidsot poren ritha st of glerra'glmssn formiagepray-dried
um, and re duction n and
paf}{‘:}els |°%r} 5P %Oﬂtr& ﬁa vé beel % gg"o(ﬁl%cf esqu>?§ I(ce‘sgl ncl ude
Us- AN umﬁodls&ﬁfraﬁ-ﬁﬁqzd cﬂeﬁaﬁ%,l)@l&@zatl@p HBRatBI39s cc@tam apfesium and
tlt%hé%%ﬂ(é ucédm pr de ségtbé%z:%%em%’hrﬁ E]Ql% h§ﬁezbee€’ r g%d?g%%mples
mﬁadﬁeU%eénﬁ ]Eﬂ'7d5§6|,cﬁei15716ﬁ5 ;tP89.68%: 1289, 7%% L‘adﬂbﬁ%, 5,99(3;479 4,728,705;

4, SQ'O%%E 04 Q@I 689, :@ﬁ%%g§ Qilnéi g2§’3r atﬁ%llé{‘ﬁg' Aih EMO@%O%‘A\/QQ&% produced

‘avérage partié | arreters rom1 dependi ng
inghre fotmeof substantielty SePh‘UOlQQéhaPP‘b%?Qb'é |pt<5¢atalmt pe@hléfswelg average particle

dl%gtgrg ?I()pl 196 166}&]% %Eédd %ﬁ tlﬁ:%et%d afli st WOW ahd\Q@hbsHR strength of
l'ers, ch as si |ca and binders, such as
thp paryelesrdae be adjusted by the use of fillers, such as silica, and binders, such as polymeric

additives. Generally, solid rather than hollow particles are desired due to greater structural integrity
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additives. Generally, solid rather than holl ow
particles are desired due to greater structural

WO paoegeickyof the resulting particles. D sadvanpP@mesuss/ 28238
however, solid particles tend to have | ower

of hE @QulCihgd parfidles Wad‘&f]faigﬁiuﬂﬂ toes et sdidtparticketeh@thatdhiatver

o S LR e R S B PP a8 ke v o
able @CdtfeativeHt codie it BEMar wihi the oodatahyetr arinBoméTdr kaCotixmivide patticipate in
t h al yneri zation process as r I s, syrfac L
therpggin‘%hlé%(g? pEOﬁeeqs Bs rF% lé/la%sur ,&Fﬁ)rﬁé'o?ﬁqog “}‘%’F“g‘jl& %‘énolng g}e’foregomg list,

USUS- 5AS 895535,%505)391 pachdaas Ihm\sg:h abtvispdne such ehat (DP0abD YYD 1.2.
Alt?lg ( é)o%sessmg 1 r()\éé\}ie (s} tstv\ée re%m relgg?célgn lgll'avmlgofA\!verlg]elu gcp%%‘resence of
pol&emeﬁneg @idsatatltc llectprisgeneratiafusipg Itlyerfenegchmgwscaaﬂbdtssexaztmsw problem.
ele [ n
or Oge% a% tlge%/aggar%gﬁgl’é{h% aqgoblﬂaﬁﬁegg)énﬁef&g&ﬁegg Lcl%ures Veéensélll r?nﬁams a
ne¢dite p@ducedlngdnrﬁ@da blyocatfﬁsstsf lavieg onmgvedlpsnfd)rosunewpetthe rigocatalyst

co:ﬁédsltlong sé?iergs‘i'stgnge R d IIIG%IUO[}%F Bcﬁymer ﬁnes are highly
ocat a ys avi n% | Mprove mance propert
desmreé caergrajion oﬁ:mlmm n¢somndhwblﬂ ghﬁr ﬁq@péfa@emthp @glmplamen equipment,

the&e%a%?ﬂtngg)wb%s%ﬁt & E%l%%ﬁtﬂ)n arQif enggﬁlﬁﬁgﬁ B fhb Bfcke £AK feading to

sired. Ceneration ({) fines is
eqyiprriens ifailiesh enpdired ansrability, elmﬂdeqilwe ?f‘émpt@b/yﬁmhﬂﬁzvatswéﬁnes can also cause
r&%sﬁﬂ@ﬁnstr&aﬂ?ﬁa%@ﬁng@ Hﬁ'p@@m@f aRk ﬁr&lts\%é ot 1zlitﬁ)\ﬂ%%rstem Fines can
control and entrainnent in the cycle gas 1ead mg_
caysg apqsHontin PeEe bipe plugdilars inkint pac pigsentiseipty psaemise dlie akpve problems
maRE Ll in&A¥%r relalhcggn NS rRer Phed imPESant AR oMM Rt BptPfion, especially of a
probl ens in downstream handling of the polymer once it
ga%R‘laﬁ%P"c'Wéerﬁéﬂoyr?gicF%atl on system Fines can cause poor

f 1 oW1drBoveH itG8s RivBeen Blséterd tha@oth dathlyRt fMises ai iy $iBétare an
saf ety probl ens. The above probl ens nake eli g gtl on

impQrtapepMPPREIhinghe aseaionsof s Pegomsidnel 1835 iizgfl bed
redRer @idemcc@ﬁmah af drafic ;l])écadﬁto g,a&—brgdaﬁbs ggrmhme Hiéeztatpb@ﬂler attraction
ocess. ver, it a ow pbeen | SC e th
to P el dcsaffaqe@gfit 14 1R Whige %ltﬂ 9 Frdpeef hpps tra fet thg: Pmﬁ‘aw{tmely fuse
tcgéﬂﬁp&&ﬁr@ing the &é@ﬁecﬁﬁ&&[ﬂfoﬂﬁ afArtogfng $éadiot surfabldr ge i nsi de

a C C tﬁ)Eansela?s rgatcg{r ?yicstze%]g gggrg fh(r?%g'BB?SItIOB 5%&18 Pglymers produced in the
se;ﬁ&&é Qﬁd’f@rﬁl aevidkle virabRohy ﬁ’es‘enaatdf Ipé\l@tnbtd’ihet B3 phitieulsdy} haéimful to

surface reac to reduced heat
copiuy R oo O B TS s it il SHSms CuloRRNE BT prBpe b evel
coﬁk&ﬂtlh @ymmgx ets lﬂte piaisictrpeshepis bf thd Bnal mlymaracb stroagly imdlluenced by the
re%v&agmfnht 0 8%1 %r §r?Ju8%d6§8 ]g:ac%\ rea@tor l§§‘é:b§ \S?Iehglscj !(a::rg :r])ots e?c%s%&‘known, it
is Qexpmeatde‘ﬁctﬂaotpmpsrly entipldiad f}}'rxawmdtabbrepertld‘se presence of

ggldy\g%q re{s;lhe@tetg tﬂe éf)gtra J)"]"ﬁl p%[ye%ylgx?er Y het{~Ie )gé)?l?}aleym%%polymers it is
préfenpoirtd amdececvblypmemltls@esemm teeomis with Ilwtlh ddrge melecudar wgight differences
ana {e?%ﬁlglg%’ilg n(% ﬁ%rgrﬁcgge E\ %%rp%ﬁ éédr&g at %g 'g%}/)&?c% fi ?glg)olymers with the
beﬁtrpbmméniropme@a@ s preéqceﬁm havp pne ¢fgheyeattopeprghics a a@lém?fdtmh high

Vel
mcg%cﬁlfarr glgig}{tﬁégwgfj}a{l?éfﬂgﬁl%‘;ﬁg&l rco?xgécrnllw}etsenﬁ glggléégs?&{ng%actor a
low helqerlepeisittiponion pT heoPelmdrys fermeedariichondielsoderrogeapmer
mé%rgfgrﬁgd But%‘anﬁillxrﬁﬁﬁrﬁamdutﬁ b ttRh B2 b & HorhRd mtﬁ)éjl‘rlg}?molecular weight
yner in separate reactors wth both |arge

Po
porfisine dfiea .themhgmlecenar peighiremgongpds prefyced fiest, polymprifines can become a
si fﬁJaﬁtf p‘?m&rﬁ bR MERRRAR AN RHin§ X PNONETM DLO23B! QRAYIE6N 190/21.6) of the

i nal polynmers with the best physical properties, it

is preferred to have one of the reactors produce a

pol ymer with high nolecul ar weight and incorporating a

maj ority of any conpnoner present. In the second

reactor, a |ow nol ecul ar wei ght portion of the polyner

is formed which may al so have conononer
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I ncorporated, but normally in an anmount |ess than that
i ncorporated in the high nol ecul ar wei ght portion.
wo\b@a/ordses hi gh nol ecul ar wei ght component i s ppoOTUS®AS/028238
first, polymer fines can becone a significant problem
res@fi jIhdr Ys iWRRartgl Eronl (Mol ¥onid, Zd thAS?EMp@aﬂeﬁ%Smonomer content
condi tion 190/ 21.6) of theresultlng E ¥ner is in the
is Igss High S Pretsit REroent SSPEC“ﬂlyd?Si@ﬁf‘ﬁ > Y TEHRESRt or por at ed
CONMPRRYIBIng 6/ the @Fder bfSprdbdastontdiaie differdi otym¢ae makihyltiple reactor

esp eC|aII | ess rce
sy b GFURS R O b g EE ettt pedeee B Ligiersaf gty Seih
polyrlﬁertslaﬁmmdf titgpletsal, #adings witeidathive Bghificantly diftbuant papmefproperties

thaprm%éae[lg%gﬁf ul Fyéﬁ’frb essh,g BIJS gse C@!jﬁ%h goft}e \ﬂ% % tl1 t tSIat tl}elﬁ{iéles also tend
to Hel thepoungdst patteeid irt the aster i ferick thepdd hot amxévkeouﬁ”nmnation to the final
ol ymer . . of the polymer
P“’ﬁ?%ﬁ[ﬂp‘é%'g E(frg%rzimg 1%'8% F‘ftg‘%ﬁea‘”}d reaﬁt(or & 'To the fact that
t he Thisiretrmalksis td ﬁnmrmmbbmsnme)nymwu@@he pdyrhdr dite peliets for end-use.
t he tor and he
In ?aglctuL %g eF are nor %%f §1 g%craﬁt(l)y (ﬂﬂ% or e lrgra \S{cgl ttl%E] gﬁkéh@r{é
com;lfceltse cmnldlredeadtegcmalmdeserhuécs>olyﬁ‘wr sAlthpughthg partiglesoftbeth the bulk

b
ma er1|a an? Eheqrnrgs \gﬁlg%edfsag rocﬁgl[ﬁp %E%gﬁpggﬁu%gé%se lsl red unless the
prqdoﬁnthb ¥ smﬁlasnswcwsaantelrgturd (thités thetemperplata At a/hlcweg?ﬁlt viscosity of
the%f) EFO%U(?%? @&enﬁ%\ﬂ? %'sztirhéanﬁ Qg@%ﬁg fIan WARR k&R lglad(ﬁ’ lggfﬁcantly

icles of both t
diffesdne mplatulamlghh@dquwsowtdmpemrq than the rmgiidgr qf h@ P@b/ﬁ@r are not
rea& c%%lwoﬁ ly Rtk Dgtn R IATPRES.Cht %eﬁﬁm‘sgﬁeg‘gfeg § in the
a si m ar 1sovi scous tenperature (that
resv@np polamerrnelleiandgein daad thgelypasiotherdedestsdn P'ywaﬁlmsmf Off\ﬁbextruded
anfg[egqlqggﬁelleiso,ﬁssentl ally the same). These pol ymer
fines, which tend to be of significantly different
ol dbu. apneraspepit ke {183V %@eﬁ%%m{eéPﬁSé‘i”é%(% &8s RhAsgrplefie
pofyﬁ‘]@ﬁia@igﬁ BroQJsst laﬁ‘d ﬂgﬁa}‘ﬁ@far & s&g&p& sér@edabisr systems m whlch precise
ed with the bul k phase, _but

eneously m x
contgy Y ot RS SRR 1108 (BN IRVeR 8 PRegSt PRk S r?/‘ﬁté‘fe aiount of
po?ﬂe}ﬁgd@g@mqg@mma@drga@togel s or other defects in bl ovvn
i1 ms or other extruded articles de thelrg m Thu
gene¥seBaYof isglstitphis o minfaige P@yraergﬁsw ahple egfao process.

Orle Fhctdd ASreMtAESue @hgnier BiRteBY dlbdhdtiag opﬁ&&&%&l&ﬁe piiochtalydd particles
parti cul f or stagﬁd or, serjes.,re

r.s
e oo Bl e S GERE BT o6 P BT HET ST TY PEvighy o hatend
011@6$] bR EMe hl)(/elﬂfoﬁgﬁ t& @roﬁ?ﬁlﬁ ki Blhpr@fed Eﬁ]@oﬂt@ﬂ ;ﬁclsdame/sta:fasmpmltmfwnh greater
roduced in the

megh%bqggﬁtﬁgyg} at rtesqltg ir}jrgglfc:?ggqlgn{) &nfﬁ vl(;']}? %‘ o e éhe psglrme Hgé\? p;rossr%ses%ng good
polylfheﬁf)at@h ﬁspdﬁs@ﬂid)éffﬁidnlﬁt Amthepbb)emsﬁthe iaqentrba(sttm provide an improved

su{)pg)atﬁ P'R taﬁh%gaép (g?%l cton ag? {e%lrl)%el:? }l%'lfl? ies ol]:ﬂ m%"’ﬂ suze parrticles.

susceptible to the production of polyner flnes due to

ractionj n. To that end, one object of
S‘Ilﬂ@"cf’r‘%gg’mﬁiﬁ‘@ﬁ?%ﬁow de an i npr oved support ed _ _
pr oCEteafoystenconed meéds pmhobiictsharefulfdiedby sneohmaregapects of the invention
dlsciosefﬂ%trebn tln %Ele nég'clt”t%eslg{éegg{;nﬁcg)% ?19 &Q%s%ﬂﬁefllly I}l@?oﬁdMalpgd particles of
a m@p@m balgindoredifiing prpatalyst Agmagtobigipn, @{gfi emlcl@ﬁhaﬂqg an average size (D50)
of 'fr%" eﬂ)ttb el gbs%rte%ralglélol\éltg EO ?rﬁn& %Et%’&galﬁy ROA r25 %13 5 um, and characterized

rocat al contains reduced quantities
byca‘D%vﬂai barsqlq gz 1ptay ofi less dBn oSUNNARYD, Creferally lesqviaqmr epvalted.75.
af orenenti oned needs and objects are fulfilled by one
or nore aspects of the invention disclosed herein. In
one aspect, the invention conprises substantially
spheroi dal shaped particles og
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a magnesi um hal i de contai ni ng procatal yst conposition,
said particles having an average size (D50) of from 10
wo 0006020823 preferably 15 to 50 m and nost preper/abiogs/028238

from20 to 35 mm and characterized by a D95/ D5

par i sbhesdspet, katih@ndn doﬁ’@ﬁsets frRMoregoiOpubdtantiollyldheroidal shaped
r ef er abl | ess .t han, or to 9.75.1n an

t her
per e s TR T PSS B P BB o by an average
sheHl Wlfisknast p@ﬂldwsn&pw(crhd_aﬂesﬂhaxamiemmmeu ol ssMaéchaiques for particles

hal i d t ' t
PR D5 0 0 o BRI T eheS e e or) e
Si zén Yeahrioﬁhe( ddpea khnciagenRen can)pneletsehssmnnﬂlj/ splyer@Hizl\shaped particles of a

ma%%gﬂ%yﬁigo&amnlpga;tclat% y?tﬁ h%%sntg)% Pa? rtlclleb Ihg’vlméﬁfan (/grgéeeslize (D50) of
frotnhano 00 2, préﬁaraylgtl 5 andgt hend msp emferalﬂ)hﬁom AQ eritSipon and comprising at

C ri.ses subst I r S ' :
RSP 2 TPl Lo s b
ha\amg sﬂbspamai ictems! voidyohgnezand avehsag@albmmolétms@yrfm lafyerdshellD
chafracterlz an%%%gimﬂm %gﬁlgeg%_l_g?l’?lglie E‘ée 5 ﬂp&kesg 'i(glflcﬁrd"éltm:%ned by SEM
teclyrigfee falphryiclas havangpartiglp size ersetert thamid mgftgrmeeﬂ@n a1l lgre@tably greater
thal1 %Q@ tamg Dpﬁ'bg ?emo o@fessclﬁ:{nt dr%h@aﬂohl@vﬂ)rgﬁraﬁﬂlbésts ffah biaé ual to 9.75.

Intérnal vord volume and a substanti al | Vi nonol

sur fmgnethengspect, (teehayanjioniglates & aapsthedfopakipe the @r%gé\g procatalyst
corﬁ&glt’on i &éﬂg SP Sk bl E&ﬁ;ﬁls%@ pfRtdidy A1 md(élﬁﬁlns&%dﬁ%tﬂn&)lsmg i)a

et erm ned by SEM t echni ues or partic havi ng
magggstuinchaddegoawoide i} @%olvmtacﬁ dewnm)@ﬁrawmwa'@ﬁawued wherein the
trapsr fnShedd ||s)/seg5t@@ffr&ﬁ thetiRal ot Rodtid- 13 28 PAddRunldd dQhOPeriodic Table of

l ess than or equal to 10, preferably | ess than or
thecfieraents: i) optipgally anrintearetratrondapere and W p &P bspeaysiiying the

comfdsiof %o fofin @ sprRY-Bod [faﬁfclenﬁl‘éﬂCW&)lfe&ﬁngfﬂQ:rr@ﬂlan@gohd partlcles
procat al yst conposition, the steps of the neth

chqf@fﬁﬂnginﬁ]@at tlgynagpeé\}lfrbl]ahe’e cé)rqppumil rnbs&w%z}nfliilgﬁaturated solution in the

sol¢QHYBF difetd 1) a magnesi um hal i de conpound, ii ) a
sol vent or diluent, iii) %r ansi tion t al

nhe 1S apther pinaetof the dieRisnathe PocKaly S pirRtIe OB Y nﬁamved particle
colfBBivereSs Al szt AldPButdml @A(ﬁ@ﬁhrﬂ;@[ﬁfrlb and ﬁﬁl‘icl@farddhaaaaﬁzle@ 8y & significant

Tabl e of _ t 0 0 nt er nal
perg Bester BHeHBN T 1S SUPSent merd repab gy tosh By befief i eqfgat are
sulS!sEh:i’flﬁzQ@l sbli@Matify £ DiicRnass Rafiayreated thah Pagial © 081, mdrechrefprably greater
col | ec

th sulti.n sol arficle . o
s Fae] B G0 PV ALY REINBB I e T RORsgRdngarcceriteof
suﬁ;@l‘t%prﬁceﬁdﬂﬁﬁﬁeﬁtﬂ’ﬁlés&ﬂldt yreiéﬂﬁdm'e@t ©bluss alduiot smbjettrio sHagering and fines
g yet anot her aspect of the

ge‘i“i’i‘%ﬂé’ﬂt P'B‘}?m?"ll‘l' CB'Fe aé’gt aalgyst particles possess inproved

par tih etlilEartDmhaspece niessveatich rslaeetodi Bocesstfot making aviphaner comprising
coB R AR PSR Sl B oSy o
quie bsz dntforegongmehei ardaabdoyatayst higtgs ¢le@Opghenaigationtcheditéaw fo form a
of hat ane substantially solid, having a Thickness Ratio
P d’ ab'sr than or equal to 0.4, nore preferably greater

t han or equal to 0.45 and/or characterized by a D95/ D5
D]fTQILﬁED ngchﬁ‘fﬁ property is characteristic of

supported pr ocat yst particles that are extrenely
r obusti re&q@cm@tthgtﬂoyoéle {Tablp othaElementhberein shaflirgfersto the Periodic Table of

thggl@ﬁ AL, 'pgﬂlsqw anll Q%@%QM&@G} ERE Pé@sd 14S 268 Ald, &yl rbference to a Group

er aspec Inverition relatés to_a process fo
or @mm ghadl bp@cr tﬁm@roue offraups asdelisoted dcthis Rgriodic Taé!fé‘tf ﬂlﬁrﬁéemems using
th@hﬁf/ﬁl@syg@ﬁ]l%{un%ﬁ& dr&sf ﬂfr%gﬁﬁbi&g oPURRAKSERM patent practice, the
procatal yst conpositions or made by the foregoing
met hod, and a cocatal yst under ol ef| n pol ymeri zation

conditions to forma polymer product. DETAILED
DESCRI PTI ON
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Al'l reference to the Periodic Table of the El enents

herein shall refer to the Periodic Table of the
waeb@amnics3 publ i shed and copyrighted by CRC PresEUS2005/028238

Inc., 2003. Also, any reference to a G oup or G oups
corgérad dt abﬁpzttcht tdaem@ppluqatnm opulipsionsfar@kedigtantare herthy iscorporated
by fe?r erhclei l e;rer@%ntﬁe oéor'ihe eql}ggar gg %;vgrsl’sllzolrsl I:t]l% etoﬂles s{) Upég?él%éa E:)y reference)
esqaahldénwltlpreatebu tQ me dishl@smmfesmthetmttechmyuqsahw miateriphit amd igeneral

vE’lQé .G Ihe M Uglressl%{’J dtg ﬁlnte ?nnra fn? I%P?rg tpeecroﬁ{e;;\‘f & Sstomary in the

ego ncorporae el r ent rey?ﬂly

artlahle)asmand\mtcem aerSaS@épswgshtt her eof | S so incorporated

by & gk

o 5 fisBEFRE e EORPRIR cohpPhl: 8 BBRAk G B cdfis ot intended o exlude
theqesencalof knyawllitidgé canrponéns, steptor prUPﬂde@swlsqﬂm echot thetstnes is disclosed
hel%&nthl; Hd¥rto Yrﬂ% érfr:y' dtoul;t agmoin it RAO LiGded h%mgl%ttléwmg It th@term

an cents are based on wel
cqnﬁprgplg e@py mgluﬁ@neqaﬁdlthr}q dddiven a'dbl@mrqr g(prmgjunqirqdless stated to the

COqudE')L Vlﬁtcbﬁﬁec@t b RES Ofcoﬂs?\snﬁ‘é)éssénﬂglﬁng’eg aﬁ&aﬁﬁ%qle%? eiJ‘Lﬁies from the

presence of any additional conponent, step
scqpe oE ey sHescedptpaetiationny piher %Wose&hétep 8r mp@eévrsseéaeptmg those that are
nof Beatidl to dpdraBIRE rTHeQerﬁ‘lVQbrgls ofd qymd eRd1hdeS APRAMbEARE) Step or

clainmed herein throu use 3 ”rm corrprl si ng'
Praggdurg RS SRAGEICH Y Aeliprat |°bh%1ffd éﬁaarefm > iepLNagemt othegyise, refers to the

liste @ FRRYES ind it uBhBasSieRlag th 4n9c&mnmaﬂtrary In contrast,
the term 'cgnsisting essentially of if appeari

n
her dibf teﬂ@&‘c‘?ﬁd‘& "t i e @dopes” 8 canlpyedfe e@&&f@ﬁge respective

pelrc@rﬁ:ilésfu 110150200 arfdtI3 R £ l@@ﬁ@ﬂ@lﬁﬁ&nole&tz@ﬁlsﬁfbutﬁHnQﬁ%d‘dﬂh&i for example, by
excepting t h(ﬁse t hat ar £ not essent a* to ope ?bl lity

me‘i‘?ﬁe"ftaé PHPMRIBHRATEYS $He agplyzersughasg © Oé&“rf " raigle analyzel, using

do&‘&mﬁﬁaﬁtd Tﬁﬁs@ﬁarﬁﬁlesgﬁﬂﬁrgﬂl)gﬁ)f mppmslpea:d rf]dlzdizaﬂ paiticle s1z§ of 12 um. A

I_neat or t eq. ter unl ess at
Drglgnth bacaippesl pecens R pEtes Rt e S DI |8 v, and a
D, @sf 8yeth indacgtes tmatal@)pefbelﬁt’lbifﬂﬁbhtﬂﬂles HaRea patie® sizd ¥ less theh 8 @im, The

w1iitg§_>b%ad'fow\?%ss BE? BaéH%l? flée dlit%butlflb ang{\% g'vﬁbg\éﬁstp@% a'h’g:fspzfnd& defined as

(DRA D sopaA tritiol of valonepadéchtiles, Butthia® DyABt @in bk ned to define the relative
ns of an automated particle size

percﬁ%ﬂgd'ghb‘mséﬂ% pafficlSul ter” brand particle anal yzer,

usi rigegﬂand&ttap@cesﬂyst e(mlposff busscan papr’odw;hdalsy naeraug teahrw&s including
ph{ﬁlcaiélerm% aglc op eSureis {ng%glhrglrhghdz Its \ZNetP 9{aﬂlum hall es or e Qg in situ
fornatien of hpkgeriathgagesntz euchfas b)elséuddgatmtem&mﬂnhdaMnImUM wtloélemental
ma%ngsrqnﬁ: {%“g I%Esgsg oc%raﬁ’l% té:lcgmﬁ\?gs ?rgﬂke ﬂ‘reﬂ%cbgf bgg rntflsc(lr%ﬁlepé’ﬁ\i@blé‘grmdmg
an¢h ggmmoinnizseqoipmantp recipgiten décheiquts gtay uiuepeatad balpgepations with various
ha%gg/n%ﬁlﬁ%’/gehtg %r&?ﬁ{)}a ’rl“l-egﬁtg?ﬁg%}g élﬁ%algllg g}dagtgl ﬁ%o&éﬁglo% O/ (D

can Vreioussiaetheds oti@ﬁlﬂn@pmwlyséqtcmnoveorp@red@nwn ingthe art. Included in
theédk ﬁk{hb&%é A8 dcribQeinRa%Hid, 7. 85s-A%, /9 lo8%; '5"5!@6 bk 5247,032; 5,247,031

pr ocat yst COﬂpOSItIOﬂS can be ro uced z NnUNer ous
Y

5 QZQéth 5q1t§éé 5%:3el5LAPN G- 1pRYEN: eaPo, %ﬁ%ﬁﬁ%ﬁ”e? 0BT 57 ¢,066,738;

5, d@6x7§*}"5 954,94 1; FRENEAL LDNEoI L1685 1ol b A $181ubRl4Al 5@@&7@&1 540,679;
he i'n si'tu formation of hal ogenati naﬁagents such

4 %9 TP EdhftdRAg0:and pleetiesmihaprigacdts PUPRIAtiIHY ‘éY%Y?f" alplormaﬂon

ofmgﬁe%lumom%%ddd)r RIvase of &fn’(ﬁo[iﬂistcﬁwﬁbﬂllg ufstﬁe b@%aw& ah NiRrt solid
use of ball - s or other suitab qunln

nd

'“%ﬁfﬁ‘n%ﬁ’ﬁ‘?%“l#&u?‘ﬁﬁ'éﬁtan alﬁf"é'&s‘b‘ﬁt%uof HRTIRISEPRANGR e@erﬁy“mg
use repeated hal ogenations with various hal ogenating
agents, preferably TiCd4 to prepare suitable
procat al yst conpositions. Various nethods of making
procatal yst conpositions are known in the art.
Included in these nethods are those described, inter
alia, in: US-A-5,487,938; 5,290, 745; 5, 247, 032;
5,247, 03 1;
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5,229, 342; 5,153,158; 5,151, 399; 5, 146, 028; 5, 106, 806;
5,082,907, 5,077,357, 5,066, 738; 5,066, 737;5, 034, 361,

wG20802023; 4, 990, 479; 4,927,797, 4,829, 037; 4p@L652083028238
4,547, 476; 4,540,679; 4,460,701 ; 4,442,276; and

rﬁ;go%ﬁmoﬁrplekQorﬁprﬁh@@it@éa@ﬁﬂagﬂ&mﬁp ﬂalogéﬁealﬂrtﬁﬁﬁtr i rh@d] moieties,
i nvol ves chlorination of a magnesi um conmpound or

esPRFIZIDUFEN YR OLRMBYAERItiSht i onal |y in the presence of an

| Nl ore@ibedifRhtaRd fbeataBBie Ermkd Yy ialdgefation af dlirdudsor Byreaction
alum nosilicate, or sin]ar .subst nce

with 9BE PTG EBRSELRANIEeR BRI VLR A6 8es s Sifablpgpurces for magnesium

m%@@ﬁ&lllwﬂlaéﬁ&illﬂ@ eidtal, aﬁl@/dtdhﬁmsgrfeh@rﬂ chiletidd, nﬁ@ie@nhmedkomdes or
especi al | ni.um or

diu
af}'éq%apﬁgﬁ%low ée%ﬂ}agl&egtum adf%orf &HS@% bgreﬁegeg §Oé’ﬁ°§f Pf rﬂagnesmm
mo@ftieParp ﬁﬁ@dbﬁlﬁmmab&s,re@ﬁ@talmmagbletlhm@l%loﬂﬂe apwell xmgmmm(CM)
trans on net al CeS

hal ogen a .
ok G B THERDI 1 -0 e Lo Pt LT DD L o A Bioun
Preﬁﬂl‘é}ddbmpkﬁntnsagﬂelﬁioumycnbfnpnsedxe;anﬂucgne@talwnmawndxqspkeally; titanium
xide or car late
cofpdd e BFor  Bi Lo FeuRaRes T AN SRR L 1
all@xneesr,mglmesleu halklag arxdemxtue:s pec:pfal Hrgfem@gm@grsgmcomprlse one or more
maéneﬁlum ('g 1%%’1k0§(‘%e \tl)\ﬁ!lalldgcc'on HﬂanIQan (%ptlgrkalf@)éhéj&smore titanium

magnesi um corrpo s or conpl exes” contal ning
(Cad alkexddds oohzéldeq hoxy group. Preferred conpositions

add iStmté_J:HI e[a'tlreln}émgrgp nlptrai & ggquE @@éj tF.AnQHarJKE-{. @l] vafi§4iRR Hllaﬁilde compounds of

especi titaniumc oun Sul t e sources of
othter émpﬁrwmnsrsoratlnetm eechelsly Firpohiytiehafiiomcriplien s irdfatign. In certain

emt%%l m)ent l %‘({r ﬁmn e%ﬁs?gﬁlcggsﬁatell'@nlslqgr?m@t@lg am Mnﬂfaﬁl%es, or mixtures of

erred precursors conmprise one or nore
tranawd/lgn{_,(r@@nmiy mgtalsawdyde swiableap ek BWHOENE mjtal compounds may be

COIQIPEQ SirdNfl oPd%F {é)%@dul:é/ po(P%?e Bfodi&Ré r%ﬂ&dtlh@ﬂ]'uHi’ﬂle(p@ly)nerlzatlon
oXi

es of Sui t'abl e transition net
fortngenyinersmentsh éf wplpaﬁ kirihe reiuamg@ﬁ%ys&er Rraduslias ﬁwbrq‘?é?'iﬁéi golecular weight
di¢@pgynds of other Goup 3-8 transition netals,
especially zirconium hafnium_  njobium or t ant aI um
I n deefersscdiraspitiotmeraltaipousdhap tirpiymcompendneqrrrondigg ihe

fofdsuld: iﬁ(@'Rz)t)( IR inGC inRp&kient@RELhLAARAY i@ Subst@ited or unsubstituted
m xt ures of transition and/or Lanthani de netal s

hydigparhyiseoundavipg | to 2f\5arogn atps. @refesebly mehxigwy: Aty Ohwu%f@xya
heﬁﬂ[ﬁg‘ a&Iox}, fdo&’&ﬁlokﬁ@herﬂyrbxp ol ﬁ&ptnwbxpm@hmad@pieydmy chloride, and a
oducts reflectin :ﬁ E %{msrlzatlon fp egi

i forEedrE o Mriyr st P'ymt' SOMRUNHS SR §° FBPIYYRE, {ﬁs'& uct
hasflﬁosh) bg@&ll@ﬂ @ansiioh et ad’mpbﬁhcghte tﬁigﬁﬁrﬁ halided and.haloalkoxides having 1
Preferre tra sition cOo nds are ti

o BGRRBBR S B ARGL AAP RPN B PR e BBy gy TiBre Tik

leher.(am(nﬂ;%h,imdxgagy@qnn_hy&eaygh, mm@omsmgg Fi(0€13)Brs, Ti-(OCsH,7)Cls,

itu [ subst. i r | u
i st TG O bR CTEDT SoHHRbE, R
TILIDEMgp(leIl(bemg)@«yanddé@dgﬂxya dodecyl oxy, phenyl oxy,
ﬂﬁ% é“t%f %frﬁ t@n?lls on,m tﬂ}l co{nagungfo? {naxt ur ofctranﬂl!)ndx%etalac%glgamds used

um co
in (p&{parbig reoqatatyge df ihe nd/emon @ty viystidehy @‘perrmmntthfatmgq afipogatalyst

deﬁlgvia An soinrg)em 91‘?’1161{%"‘ qhe m%lgp ra%’I (m)fhn%lgh it %qgngi%n%téﬁ%&ng&ﬁd may be

car bon a ox1 de group
asMXgho I5ésncbefs lew ed0. & claproding qunnhfl spefafic chtatystidesign Boignerally, molar ratios

TI I 4, .Ti Clé%lgmu]”(%%%ﬂd?o AL Fﬁ%‘-&% r;lé'd( OC4H9) A 3,

T| (Iﬂﬂnmarsgltabﬁ {rOGRH5) DEIpLsitich r(lqm}qpcgpm@ﬁl@d in any manner. One

sy i{ %l&{%éﬁfo%rfs %&%@X%@Eemum l% T lgd w1th C‘Ell transition metal
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The quantity of a transition nmetal conpound or m xture

of transition netal conpounds used in preparing
wor@eat@kysts of the invention may vary w del yPCT/US2005/028238

dependi ng on the type of procatal yst desired. In sone
conohAdho et §pro&d%ysﬂ'§ﬂeafrsd' aTlieCtoﬁnf)orréﬁg ARSiesifbly@ombined at a

transitian as hi n
i obe: FRIE ARG ooR e G BaPPrEcarar 9o 1508, mos
pre€b@sbilyoffiom @t’tbell23|°Cya,nd RBJudtt berbaltowabe tofilingeggine sf angnsdloent or dlluent

bl 5 S TROHA R s P B bound ey
be :ﬁhma ffomi Sshiadtes 1o QAmyunﬁaImnﬁTer efipainsantst Abinmute tdfnhcmtselre sufficient to
act{iervgﬂ-?\ﬁfeafsl aq c?rgflgcragg gf e ngeusfn Eag}l ma%uf{‘;I ?l%ng o%/ulgl%eﬁlc\:nratllp affained by
them&@@fun@bamcalmemtgmpmmem ovare uuasqmcaiohl}d goerpiorsegatgtmigers, or
ure e e Y,

o FARFAEIIIS, HACR RN P b b A 1

fr om ﬁ&er{r@i I &Qrs0Gommasltighioubsd hireinlkied mwed hlegrtwum{tm@lum

Iy

COlR]?PS]tlgn rgrfetr}]l?ﬁ%mﬁlg M%iggOﬁil u#vnhﬁap?{ y gﬁgoﬁ[}iﬁﬁc ot dor® 1g‘ﬁydrocarbon

ution an
radidat lsming rhte dhprobandtammyor BORvieseln Ry io an Sliphptoar egmtabc Mrocarbon

rad&grl{a%m Iy R, P4 &%on%mgéa{a‘ﬁ 6515% og’;pls L E8r &lﬁeréhthf? Wlﬁdeﬁétﬁiently R’,

Fent to achi eve sited concentration
chigwiepn bromif on ddingied is Subfte i irefprabliri2 i, mgstipseferalie e if §- 12 preferably 0-
10 arﬂc;sﬁb fé%bl% 48R4 R Y-10f pr@@ﬁlb@ri' §?flost§*éf5r5ﬂ)l?! -6S AL PRB M ors are
I"t rdsoni ¢ sound generators, static mxers, or

ideoli e pased oy g ogegE fegnagaspiueand BYLRPNta ing @mppund or mixture.
An@sﬁe@%h? bQRaAO Rtk ndiuml omPask b ﬁf#xture\opirﬁcfr&ﬁz{t@dl uid, especially a

preecursor conposition for use herein is a mxe
chlpgipptedarematicicompRUuli eeshiseesialy shlogbenzens., Frokppplgespecially ethanol, and
an M& hhic Oheistthg f. %uﬁalﬁ?mb@arﬁ@c}ﬂérhﬁhl@g dgnt®ncRUOMAAring derivatives

rocar bon radi cal having to 14 carbon atqns or

of @éag méqnﬁn@tltaplgmaﬁp%qllpj Itllgﬂugl tgtrachlopidgsqriafuminum sequichloride,
mdW LAY BeRiuhAdi&alorilaving 1 to 14 carbon atoms; each

OCRe group is the s He or different; g?§§ndeptly

R TEHPB RO B HePrOrrPEERES P EPesign @) 18 1ormila
{Nﬂg(lef)ell)rﬂ,lﬂ(@l{g )Q[ED]PSﬁlleﬂ[rﬂil@Hibb)hoaofuﬁbtlbﬁal Qindat,or branched alcohol

pr ef er abl erab and f

hafpi bRl Y S gy atﬁ?’gf[ﬁ EGl §Ae rog doirg S%?@Eﬁ?g%vl"’“hd selected
frot @e prdeRtdnyistaigapalkelicbsteys olﬂalh;mgtﬁi;fmti lafmaté caaboxplinesis ttiphatic ethers,

o QL RGO PLID PSSO PRAVISSP LI i, .com e s

praviotkly defirefl. B.lfd)c:&iilsbsﬁﬁbmlﬁbsitlloﬁﬁhnd),loye$ pﬁh:d mhﬂuﬁacalre of propylene

hogng]l)og{z%%g%recg)ﬁ% &%g{% ger}ef(aglﬁgrf%ldee %ﬂpeek(z:cI rgp fiono ?(11 put gf)éés of camtrollmg
tadtnﬁﬂfgr €famd resuttrig@olynat, iamdgmaygdiffer. in Smmtalbbcenposwpngﬁom procatalysts used to
preé)aie e&ha/pegg L nngorﬁo %{gssor Iacl;}{%ll)i%%ﬁs oﬁ%lh?%l&@%dqgrxlo\(&{nl Y)%?er Bxfocatalysts
indl@teraa e lettomi dd)eorocspajlaJMarl@m ssb@mm@h hsoalipbatic ethggt especnally
tet?aﬁgc?o%uranlo%( aroh%)ﬁpés%pg Jr%‘est@&%c@n Is ?%tholc%tlﬁlﬁ)reﬁi%'atg or dllsobut¥lphthalate

recursor conpfises a“conposition
fot differbwpopoges sfdvipé mmﬂgm]cwplém@)aémﬁf HRfegultingywrarneppd. Where one or
m?{e %_Amo%gﬁ{amn&r Hagltéo%g%gs Lr% ﬁlﬁeoo'ﬁ t&rﬁ&gﬁ% ﬁln‘ﬁQMn the same
ween one an car on at ons; s an
ma l@omomraﬂ@nmrhe PESS PSY] campgslt@nwnlp@mmp@mrmfttwltwwompound in
thd gb%vgfopllrfﬁ)la)c&rﬂﬁdeﬁtsb@gqugﬁt Jalﬂ,\%}{ laﬁ@r%%l%ﬁl%te?&mﬁ{lérpch‘aﬁé &oc@ﬁ@/st
romati1 c carboxylic acl hatic ethers, cyc
paettclﬁe,rfgr exampledly pgmwmgthk é@l@matab(strvaﬁgaes@lurlplbﬁﬁ the %15"99“ metal
co%lpb&ded moin %he s@ﬂgntRe X, d, e, and fare as
evi ously deﬁlned Procatalyst conposi tions enpl oyed
in t he manuf acture of propyl ene honopol yners or
copolynmers generally include an el ectron donor for
pur poses of controlling tacticity of the resulting
polynmer, and may differ in chem cal conposition from
procatal ysts used to



10

15

20

25

30

35

prepare ethyl ene honopol yners or copol yners of

ethyl ene and an a-olefin. OQther procatal ysts include
w@amoehmsey on donor, especially a Lewi s base, SPChUS®05/028238

al i phatic ethers, especially tetrahydorfuran or

ar oxabthér peStrddraatalbesmpostion fedetdfene polymerizations comprises TiCl;,

forg-%ff ltrygt%}%feiﬁcg%{n gg@@zatl dﬁe{gggsl lilmgs){r)l?ﬁgf]é t@hg%%?tgﬁér‘ ege%{ron donor. The

ele&foabliohdrb&lptobﬁi melﬁyémbddgn@ommwmhnwhena befree affsulstituents containing

act;tvF1 gycﬁ)g%ggs{ugl% {; %%%@Eﬁd@%o%%&?gﬂ@ucﬁge tlbo%%} grglﬁ)g reiagily react
with b6th mix@fiaivethnid titanfuen qetrm:hlwrlso rTlxemmuetmntpir@ass(resepd aclherfgrngtion of a
miyg}?rletgbalg@%f%mt % orn%%t%::l {Qndun é1\1/Uérh rlg réc}e In Otbﬁ)f r{? gro Vceon{PaQ(XIWlhat?le
eleafontdogorp Mo aiaaﬂlcmsian paﬂltwttatediby thiedollomiggagiony

c g,t t t ULt ap:

%qt?lf(gbgﬁ r O -§ T%l;; g—uﬁigzﬁﬁ%yﬁ é%%le %)%I %‘%L&D.s ggse electron

domlwémblﬁmhbeirofpaef err ed procat al yst conposition for

et hyl

t he%reg gge lﬁgégﬁgﬁﬁ kn%‘ﬁ C;J(ﬁ%ﬁ tyﬁgﬂng%én@gftga—n&@é t%araél?%rm% qt @f)referable to
empr demstal of theyfors o€ equrssigrajplaorathemthen apaver mr@rdﬁomoderaw the
rea | r2¥ eglggrgésﬁlpll p%rtﬁ[gp Qghdr‘gagtavé}g tplaﬁlcle@}ég of fr&ﬂ 035 $fm Rao mm,

ree of tituents co |n|ng active hydrogen, such
preesatthy fiernst yim gy bups are girpéeratdy eprdoyedc Pesinably. cng atele of magnesium metal
for evec}m@m@i'es S AR fe?r@maraae fs%ﬂmoyxu mhet}@adat.mag nesi um
titaniumtetrachloride. The reduction process

r esdrans S imqlsttp 800 maelpraf alestTonfonar eAmpoudare1dvagaTaus rRployed per
mofl bﬁh‘lar%rh %aﬁ‘p&ld&' ﬂr&@ﬂab’lSnSb krlofslb 960 H8s of dleck:BE drdF EBnBIou per mol

conplex with the el ectron donor. This reaction can be
of mamu@tt?teeléand&yw%eosrtar thewrases betpaaamayRd proor 19 e dai E@;pzamrymg or
otlygsu'bse%ueﬂt @rt%lg%lnﬁ pld3&ds: ZUEQ)I?/ the ThagRRFEdER id S1dad lo@WhiSiture of

base ron donor, pref t et rahydr of ur an.
tlt@é@h@%@‘ﬂ?ﬂ@%éﬂgﬁobfﬁﬁ* H]ép%q:leqtrgn H?I@hp%;ngog%ﬂ: tHueves; it f5 also possible to add

the titdrdth téffh&h@‘drfd@&hd QixkSof thd mbgﬁlesplﬁlﬁfn@faﬁ*ﬁ't& a&t@mr@ycdnt@und or
metal in the form of course gran eéajs rather tha

a
eV hF BT HOTIS ISR ZREEHE AR the Heriiep dOnor compound
tod¥hgH e:sedmaaup atbidhl iesfIay belgw it UKL paiat Jalkddietren Sdndecoafpound,

pr%%r@brlnb %1398 %iTﬁ %?éléigr o grlgl Ourngﬁgel%?%?Fitgg%ﬁ’lam an atmosphere

them%gﬁﬁ:‘éhdﬂlm ORieBthe éafdneueernypmyw dimdlgake @fiuctibt.ani um
et g[%gge!dg%ltyge I1t§m§lqugfaél§?rﬂ% @gﬁa@%gsgugrﬁ%étgpﬁm bgr results in formation

of aemamina@ﬁt@;u&lg)bnemﬂe oyadgqeenm @dizhlogdle for &x@ny tmoles of titanium
tri ?t {Ei?,?aglﬂoégzﬁ (1)8’ sug%%lalﬁyn deeyoé' undesxralb by?pr Zd(\)xcts an(ﬁtlonal magnesium
d:&emﬂamhy be added towhd dolutins to 1mfredsch$e Mgb%sanobé |dmyed erigiigdesirably,
i to.or u
sugigcd,e{] zrglegesfl im m fé}lo QJda é{ to E%‘h 1?? ﬁmﬁlaraﬁlgzl%ﬁl% ﬁg% 1|5 1, most
preferabig ook 4t btod: lnAd«tltmnel tofnSItmrt mﬂalwnmpemda%hh ax theke defined previously
di.ss I 0 V, b
may be a?(!ie\éeag \gglé bFaﬁtlo%aFeci%; Jgp%cg]%{]&:mggﬁﬁﬁ #g%?}aglfﬁ]wger\?lgch Ey have
reagtive ﬁutlcmoealm’ topvaests pighpn Mg noatal e Tiglls may bphédeéla@mth@nd%%\s
co%ﬁﬂ%ﬁ%%ll or even to add the titaniumtetrachl oride
d magnesium netal to the el ectron donor conpound
t ogeYibre that @rediangition wetzlsgopiuon may beintludeddn the@resafatypfeompositions
of la% éJfrésng rpghtg)tn ?J pa%la?laQMnFMCoqpamﬁg &)Q{EQQH”& eciall

er ab et ween I nert at m)sp ere
tnt@hlow@gnyewma;pmpm raed a hafnwn qrganaawmdtahw@n@w i gk a3 %
ham/ﬁﬁgﬁe'sMﬁ]/HénﬂjeeJomtpﬁﬁ SAlditeQRSe 2N R¥RG HUohBhalibtEin a
reductton. The reduction of titaniumtetrachl oride
wi th magnesi um netal desirably results in formation of
a solution containing one nolg of magnesium dichloride
for every two noles of titanium
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trichloride, and which is substantially free of
undesi rabl e by-products. Additional nmagnesi um
waolc@klosieesle may be added to the solution to i NEBCEESB®05/028238
the My/Ti ratio, if desired. H ghly desirably,
proSathifdt Qbrﬁﬁﬁsltﬂﬁwsﬂamwﬁd&kﬂdﬁmﬂd&&laf ei g}dqbedethjdelfeqsmdubts iMaving a

N ORI ENE R N —
and@ihilor QRAWY vNiigh Bilebulasveidhg shghdeﬁysrwdntp pelyine Sleyeratipythe quantity

of '@E‘ﬁg’& Oéra}n)ga{lrﬁogmpwg 1sH)r?Tgrﬂ in an ameoﬁlétafg nln € g'{]ofoo ?{lg:ﬁg?%% titanium

corh}mmﬁdi dEheerbstuhmg pMymaehal ha@qs a H‘Ddreskn ity 8 bempactdaolPAF ¢ feom 3 to 6
restJlF 3%% geaulscgrcgfiperl ca a§fn§ la%}( ﬁg a gecor\égstrgnsm%@gtaltclagﬁ)?rﬁﬂ?
pr OMU@IIOI}%S torcmpmswftthmscacﬂint doeppsitgendy indlvdsriliesnbinding agents,
arti |
solQentts P&#&l@f?ﬁltﬁ% xhééélsﬁ{r‘%gﬁﬂo&é’ e?e'mrélétﬁcglei 9 ﬁrclgnr%r g&ﬂ&ﬁh@s pically a
liqgwid macctiingin Whikch t]le rr@gqrppxymd‘dlldes(lgmqatagst)acomposmon is soluble is contacted with

|
o SRS AR50 SO o G SIS T o
“subsrpady sphgmnc{ab agp@g ereinppegnarticdes frpviegan axprageedspfist ratio from 1.0 to
2 op&hyrﬁaéwét%% iPIPHELsShe DAY larggseﬁhga@aimlahg& amlpgg.uiea& the

wel g , neani a rf?éj uant | ti/?ﬁ
SmnidﬁSblwﬂrad*mmlogﬁterq@BPv%@!mﬁ frem RFaRBing & WMM rQﬁaphu(W) images.
Prefmte%(}]l#lls@rlla\\’é‘ed'ngtbéragemaﬁﬁ@rsmg Hﬁ?ﬁn@lﬁlolnm PR I2RY. - Larger 51zed filler
Cener al y t he quantity of nirum or vanadi um conp

partiglep feiss ARckia dstiel A OUTHISTARB <D |t ip@ men garhh Eei INGhe Eging dricd

panttlbfeﬁnrﬁ Whick &@E@éﬂgyst I&ﬁpcfsﬁﬁ»h‘ Llﬁd/&gmﬂ@xls)iféﬁﬁseﬂaﬂ Ahéix\fﬁméht amount of
from6 to 8 conpared s from3

prchglgpttcpﬁgosptroa 4 p{élogasl épmgfr SB?‘BQ:B‘T ugpc},@tfgl qnagklpﬁbet\geen filler particles,
res§ﬁi¢1§ fekné fodRstiohioP R relRil @Y dGRERAIRR Bhd shAEd rdsisRBshell on the surface of the

onents of the ocat al yst ¢ Qsi tion i nc
Pquan yetparticls; b |1qqﬁlelé3@ﬁlp§ss Igagp\,se%f grp highsy Spﬁgmnaésﬁr%wlbstantlally solid

(thgﬂbefeh@w sppeandn tiahksERRIB DR 03),@h@Qich patticlesdd particularly

. conp cal]ly a ljquid mxture in which the
"“Wﬁ@ent@g’ E?gﬁﬁrg'ﬂge”(“ﬁrd&%tgta ”i%?g?') conmposition is sol uble
I S CRRABCTIRGDs abk tnbrt td e ﬁthédceihporemﬁ 6ﬁ1ihabﬂoyatzflj/sm edmyposmon and to the

articul at ed st ant ero ed si
sk opatisnis siplopan pay op ety OB Ruphiry€ &in b organic
or MMdedakic pAd hblﬂﬂ@ﬁuthﬁﬁﬂoﬂ@mﬁw ta,\/sﬂrca:g etaaﬁmett(tmdeaim@mﬁdeomagnesmm
.0 to 2.0, where ect, rati geflneda the ratlp
carbpnte, gagngﬁglsqxlc{ei Gl g (leld rcreg(r;]l mCﬁrbo?a X In {sjlor e e odltmentts e filler is
fuﬁéEBlh)IdﬁﬁahoHld: sibarthal impans retativeli bigb ofscagy nbehcesimmd gbqsctmnength to the
sprfa?r] "é(‘%‘ %ag%ca%s:?nacﬁgear \?renr aJlrélgn g?\po érlse Sﬁll&??& be lF 'éc? fﬁfltléﬁgﬂllers for
us©hedddin mmﬁethma soteh untitartlgaetrads d%@iaﬁqnlqaelﬂmpadatlabiﬂ ferm U@O?n@trporatlon
c rticles |eaving
ang%f‘bos a\fa Slf% Mog% §m0Lp%LélQI?esul ting dried particl es,
in vﬁhilcﬂhfot he hpxeovaztyahe;pstouemdprﬁgreaueoqharahmicamemrmdmﬂscle size
’ 81?&‘%%%% to th
pr%rgblsg%%ogoﬁga%&&gf f%’ﬁg‘ aﬁgg ge used o Ifn |0Itl © interior
of drpyprocoialist fagiclgetaring pqurmmpimnt |Ptelffé§d ppr@smﬂq* n@“?lﬁs hapiea cumulative
pof VTR 8t 6 t(f‘% bﬁh@fcbl&ﬁln)!d Qﬁtﬂéﬁ’E 48R @ iRt BASTM Standard
resi stant sh he surfiace of the procatalyst
D3$43OP cTese prreferrh@ﬁ%qmrp alyp¢haresieszed iy piserface arga pngipg from 25 m™/g to
206#119’% et B! %Hﬂo%zﬁ“gsto Q()@n@ Bt adt Al thay aB8 bk Fﬁeﬁsﬁ:ﬂ:@ using the B.E.T.
retlcaPI per I'tmt for Thickness Ratjo being
teghnigpe. (é%msfdlffﬁ, wish a5 fumed sikigas. fpmed 3lemingy prd ff“r‘i‘ﬁ‘h%témﬁsoare generally
breakage or shattering due to abrasion. Suitable
fillers are inert to the other conponents of the
procatal yst conposition, and to the active conponents
enpl oyed i n any subsequent pobymeri zation. Suitable
conmpounds can be organic or inorganic and include, but
are not limted to, silicas, titanium dioxide, zinc
oxi de, nmagnesi um
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car bonat e, magnesi um oxi de, carbon, and cal ci um

carbonate. In sone enbodinents, the filler is funed
whyawopisebi c silica that inparts relatively hiBtT/US2005/028238

viscosity to the slurry and good strength to the

of ¥y %al%aktﬂﬂ’e Rt ttybl‘éilS/Swt Jﬁ‘ St R HRR6 1e8BHANS0. 1 InVPorfMters, although
rmreflllersrm be use Swtableflllersfor us?
mafggialsjiththe faom of éggtr?%@%"%? RFITATY Bt dnay bg gaplgesdiag Matli on
ggg |Wha|,tevan\/tﬂd: &l@lee Slfﬁlle?m éheggge a8t maxngtfﬂeeaﬁabwsledl water. Drymg of the
osil!", avail.able from oration. Fi
Al el L PURRITRY S DOy Ei1S DAY he g B P e NP the iler
ma[Elrﬁr e tetable Perfod] driticd rﬁatéﬂa!,fforpa&ﬁfuﬂé ﬂh{ey siic€ nfaQy dud $o lt's specific
0Si. t better di
roane it Beatbabwareuial RetsBisotat ey B Braures ofa
leaﬁtuloo‘r(garp oéeymbwaaémnemturaheafﬁfemed wiereusloiigel kafing tlmes are
ac pla de/- gFSlereﬁlx lllpgfn% gysuba Ig{v ha‘éeﬁg@%? se}l.nterug::{ﬁmﬁaeratléreag]gr 1c ﬁéler
mate(maVASFH\t‘L/[StﬂllydaE(ﬂat @%ﬁﬁra@lﬁe frdth @8@toRoafrin edﬂltﬁonl, the lﬁﬁelanzﬁerxal may

be rgiﬁt}onal har %:8 né%)} fr%e dlr tgf evFeé%ltj 9& erng?n g%@%@ % f% 8%10% as aluminum
trigBieyt tmwuadsedkmdyma*asos, beorgamas lanecmpsinmig, tp mmoBe polar, 1mpur|tles

echn n fillers, such as funed silicas,
mcﬁ d? o#' %#S)Fnh)ﬁ&g%&?%fﬁgrsf uned titanias are generall yof

ver yhs fiilér is geaertally érepleyedan art appivptalrdny 1 o $Srpepseitrpfithg total procatalyst
rej - Si I I

RSN, AP LRSTAL JAA5 TR\ By O o
degieed tvisedsity forggodoeray ¥plingard raa@n vits¢ferablyyihg @Nes eorprisecingn e@to 98,
pré%&a&# lﬁl)mrmlusn bs, %J&PMB&' p#eﬁenfwﬁmﬁ hato ds$erc£Jt%ﬁth9§1u§989 hiafen

er 1s carried m% heat I nNg
gemqralb{tdlsao‘teeqﬂﬁbqt atcmd@ toRIERAP Radclasihatieg D?ﬁjDé ies 1t orrggual t 10,

slu?r‘i)és Rbnthink Rgnéd cfulirﬁﬁlem{fﬁl&l :ﬁi'd/of’ 91'%01950? %Iﬁ[ﬁ)@lltlgn Q{%[lld%g emﬁfoyed
he materral”, for exa l'ica,

Prﬁer‘aély,stb%‘é o cemprzRALeR E‘EM %gprﬁ%tah'cxéronb?é) tp 8% @f*%\rnw prf‘é%ably from 25

to bipdr&at SR ari ?Jcb’tﬁl?st%%tzl@%nght-r ypically, tenperatures
of at |east 1000C are used. Lower tenperatures

used hafEMe PRIV BRI T g Uiqdrb@@maf?fémé%@mpgbv@ba%?d to the

pr&&!ﬁﬁfy@t Joh@osﬁtwmﬁ’ kd thO pSlyrderiz@nBikiutd 18 ofer & Iy biGor more process or
nper at ure. %rsanlcflller rraterlals ret ically
ProfipGRIORRT A E@ﬁw el sis=gHronTe geiotd o mpdliitie s g
crysBfinfity bt @6 ap,lharl aI rray be optl onally treated with
fromltog aci ds

ne or nore Lew >
SUcHPYAS B PRSP SPRF BB AEEore ATt At KB aHateries ar
be@dficR g affesddl| Eﬂﬁn;ﬂﬁﬂﬁcﬂmdﬁa abtlﬂ’y foQii’ﬁer cﬁpﬁl)&ﬁeri lﬁﬁ?ﬂfglhﬁgheﬁor lower

i ncl udi.ng wat.er or The ler. is .
Co R PE LY S0 AT B TR BT o Yisr By arepine
eqtlihﬂeﬁtQb@ilyrﬁr@ﬂ&i@br}@tyn&hmfoy teRpRaMSds tol Dven@inghdmer Ehecentrations in
th%rl%%{;]ifol(}%*n? thf I %fb%rlbfsneeg‘e:\e/llpﬁsé%tgrglofthe dLe o%t gd }ngnir%:t;{o ducc?lf iet may be
grexpe rsaédtmmy mﬁam&fuarfaﬂniaym :tshketefmlhétﬂly naonwcn 0% bs)adetr OM&Bﬁlalt weight
dlsgirgbuttlgn g\éwy e@lc% Ib]?mod)fo rsta%fl g?pro me?{)ro uc‘is 32‘%8&22%¥ f{ogrmtion or
rewcsmomdomdtmlha"ta panicolpcpeci¢sosupl aﬂcram@rrwafrmtwh bsvilgdiffergntiated
crﬁs?a%n%/ soﬁuz)ﬁ ta%P 018)’ ?glﬂ}‘il?#méét lgégfﬂcgf lnld%[écur h&?)%s%amrg&rty A
fuahnrr]demablﬁ msulsWdhﬂ whe bba Bfmhayye dnprPreéfpeqcaiglpyOpelttlhﬁeSUFh b igproved

' Qest i@ poldieizati

nGRIR LA LR B AR bl SRt g o
mptusgat al yst particle weight. The term "pol ynmeri zation

nodi fer" as used herein refers to a conpound added to

the procatal yst conposition or to the polynerization

m xture in order to nodify one or nore process or

product properties. Exanples jnclude selectivity

control agents used to nodify tacticity and
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crystallinity of the polyner. By using a

pol yneri zation nodifier (PM, one or nore process or
w@emdozic2pr operties are beneficially affected. pERESPHEE28238

include the ability to prepare copol yners having

hi gHlde mofar heantity of Bivoemeniesed nsrg@mrgityriathe@momt o) Vel l@mioles per
m(@é)é)fyrﬁ@%zil 'caﬁfxl'ag nTl gl ‘ntail QJ‘ﬁc&g%ﬁleJ f%rop 9h {h\é% o\éatalggt%%dsngn of the

equi val ent " copo ynrers at er polynerizati
inventigredr added éepagstely ke podyiepiAion reagioneoatinyously omigtempitieriily during
poryﬁ@ﬁgat.gn aézbeamgrt@corﬁmiohﬁ &ecnﬁg@efs ' ﬂ@émfc&ﬁﬁdﬂtsn RespelRily

use a polymerization nodifier nmay be greater
be%eéicea&!r poployedifer the fEmgeine PyPpRg Y %ﬂmba@narefvélp rptieeatalysy composition
coﬂmxﬁrﬁﬁh @hnilih Qﬁ’djﬁdrfmmalc%wuﬁﬁs (W%bxgat:xeg' e%lgercian%l Er‘le%mpnsmg

honmopol ynmers and copol yner products or

Subsana%lly\ﬁ@hqr%té% S'aﬂveq‘ errtickasiob m@gnepwd@h«ile@ﬁmiawwg@r%tﬂy@momposmon

salepat%clﬁﬁﬁivir%l&h@Verﬁg@%&b E1550) SUEdh BP0 0 AL, xmabw rcs% 5@, and most
erentiated crystalli mté* sol ubi |

f
prqf%gl%lg %P%I)ZO e yigd Gear ?ﬂenz‘?@yta 1p95 Paﬁtdfé"xs'zediat'(b‘ifﬁﬁf than or equal
to W)ﬁﬁdf&ﬂily REQR&T dr¥quafeolurst bred pr&ﬁ&WsMrnEnﬁ@%ﬂbﬁtarﬁfall} Etﬂ\ermdal
pro erties such

a PM may be inproved process
Sh?w‘r‘gp e ST EHET PR ReTS Rgiried By 2xpvstrgn el gnckness/
pattidRldize Trdtﬁ%Tlﬁ:lSl&:Essﬂﬁﬁohﬁteﬂﬁﬂ&EW SEM te@hlﬂ@ley PR phrtiolbd lﬂiﬂmg partlcle size

m xt.ure, The .nol ar ed i s genera
e e S B G T Pl et e PRt 4 ehensal qpbising
sulﬁbﬂsﬁiﬁhl@/XspheT&ﬁal EMpHdiyarﬁk@esldﬁﬁﬁfamlaheﬁlldld’boﬁibo@ﬂibntlﬁemg an average size

ORI TETTRE R e Pt e eI hEHE £ oy and
compridifg @ aabttst pervehty prefiarablygt ]zamslt yWr¢enadﬂdmibs&ﬁ€feﬂ‘aHHy fagleisd25 percent
of garﬂcle talvﬁlg% bs ag Caq Pntegvaﬁ vmg volume ataac 3su g?&%rhllafhf o?‘é"é‘&h‘c surface layer

ene ICla
(sl‘pl])r @oseteiized by i aveadge dwllmhlthea/ prtiudeadizel rytit (Thmhlwsslkatlob)determmed

by%%%p echm&gugs Fz)r épmél' t]f}l\r/]lln% rﬁra]lrﬁ (99 aneaeraté%rﬂa%%E.gl lgrea‘0 1’ than 0.4,

pr@p’n‘dy gicd@t th&hfaﬁfedidpdb%:’l@ﬂ r@go Qﬂ‘lesa thzagnesaltwnl (h@rqffddaly less than or

aqgot@]gwl ng procatal yst conposition, said particles

avi ng an average size (D50) of from1l0 to 70 nm

pr eflepatthey aspSctt the Hentmpn gatetesios methpdfoe makihy the foegod@ precatalyst

I, | C ..

oo L0 e 814 S o IR PRRRHLLE Bt oo
maghgsfinphalide esavpoel@d 9) Fsplvept oraillmc@xaaraystlortroﬁplrcp@pwd wherein the
traﬁw?ocht Iﬁé}(ril' 1@46‘&&65 AR rg@tlils §f@r‘3@;§g PR dnli %Iaﬁﬁan‘?(fes 8f the Periodic Table of

magnesi um hal 1 de conposition characterized by a
theaRlemertie i'9 ﬁeqlqnatlmrblnﬁq@ghe/lecpf@r daner, andsy)acfilleg; o) gpray- drymg the
cofnpbNitfdANE &3 m B%Bﬂa?-}ingdeﬁa@tfcrg ReLk) B ety thee&ml HRUEHd éa%cles

particles having particle size greater than 3 nmm o
chyperfzed "tthfarﬁ'wo“aznewehaélﬁaﬁmpogv Rireya %uh%twt'e“mturﬁ?d S&lutlon in the

so%nﬂ%ﬁ@hﬁle)ftsatnd/épﬁﬁ@ il & cGﬁpﬁééE)ﬁbxﬁBb kP99 perceeiRisAdly. S haped
particl es of mc}me5| um_hal i de conposition having
s

averlaye agpther ae thefinyeptinm the Progatalyst Rariclsy @F@F%mpgpvsz%loamc’e

coBé%w@QesMnd@&d dERRutid. NIGE pdHiduldr O 340+i¢16s a3SchaRikteARd by a significant
conpri si | east 5 percent abI ast

Pef?éW&@nP”&F?&&?é?ﬁ“ﬁP EFET RN %rFfeFaEB(saf 6%8‘?’ &eé‘h'ger(‘i?f t%at are
subsdntihIGl ©8d hl@Vlhg]@ THivlaREsatib g+eaﬂenﬂ1af srabual @ 04, idrdiprefeBH greater

a subs t noI It ayer (shell)
“"B"rf’ére&‘@ﬁ [é"’r1q‘1zS d%& Fretgtize Qééﬁgﬁé ?%‘n ckness/ particle
Si Z eExemplady e(qﬁfpm@ktrhﬁs Secladueofor el@iyedriiing Rale byenPrdvliously disclosed in

U3 Rer B o P e B PR e BT AT L s
4,300565,0ind 5,280 617303k Bheré. ah dcordidg tb &8 presénaimvattioe foradvet, the
10, preferably I ess than or equal to 9.75. |In another

aspect, the invention relates to a nmethod for naking
the foregoi ng procatal yst 1



10

15

20

25

30

35

conpositions, the steps of the nmethod conprising: a)
providing a |iquid conposition conprising i) a

woragaesiczsn hal i de conpound, i) a solvent or dPCT/ER1005/028238
iii) a transition netal conpound wherein the

conﬁftn@ﬂﬁﬁs@d ANhd Rl dryifg SrotLcire eritfcanfdrinetidiif dtleledied @‘dﬁhtﬂl?st
3-10 and Lant hani des of the Pecgfdlc Tabl e, of tl fh

Pa@‘%&?f‘%‘a“x {he SBrRY-ABHSIF 3PCYRP lishgdchy iaixing p SQPHOTPT FYAY PE the

proddislyst br e hiotdt@yst pﬁ)ur&ﬁ’ KA afly WiledBindag sﬂ@jﬁp@&toﬁltrﬁimgém

forn1a spr dri article, and c coI ectin
po ylggrtﬁa?? cﬁ%ﬁﬁ ] Ogﬁf%) n}PPgeélt of thea?og}?f)ép?rk Jdei eﬁul{ ﬁ%{nni%.hre is then
heaEHﬂgtﬁ@Stbhimemaﬂ' inelehs GﬁimﬁleIdatf)mrzmg dawSeutbﬂir&fﬁlsc&lté Q/roplets Atomization

.S t ed sol utlo vent. or
s PRV e S DatinetteoldTol oMY ouiyaish T o e ine . an
atoliZilgpzzI¢ b aycehtn&l’g@llhgf speesiphise tearolfe drﬂpﬁboyleﬁtb&lﬁﬁectcammltduen The

artlc es. .po ro l.e
B R O S
atomimtn@arfttlnecﬁhesr aad eenuhalrodsctlmnt aretiludny asd cztheg nolﬁmlc atmtlponents "The
nfgté?ie 105@%b 11? rr?ch? vet tﬁe cong’ ﬂ?és eﬁ% 0254 &?{A% gttomg{agon. Suitable gases

percen
chldb sitragxni aatl bngows Otlovekverh anyi atitpr gasThAydk messiso Raigia it grroateeqtive and

per%orl%n he rdes?rghl g{%’ r%%f ?1 ﬂ&roc §. %%ﬁéreﬂfgaﬁ%ﬁryg{g%{sﬁ fatsb né{ﬂedqs facilitate

act eril z
rap@aempvad\pﬁ/ele?qnn pmmdnlm@oxt Seb'hlittlaq@@éldﬂ)@}ﬁlds farmgticdy ;If thg volumetric

ﬂog%ggg%ggg s R @syéagﬁa; oYa %r?ﬁlgﬁ’&@@l ik R Uél%%tgeﬁp@ ov@&gas

A8V 52 o0, 880 . 4,728,
tenpeBOBes8 ADe prtsABRSf 6B Arying RO abe3djusiedio prorgls aﬁmbl%ﬁwlet size

%@W%{t% gﬁ&gfeq{oﬂgzatlgn ﬁcﬁ?le Bfegs%?e@taré FRMENHPRIQVRYRI0 kPa),

COﬂ trons used I n es ra rylrng process are
orearatd th 104 POt | on 169 KErolncens el % B haomizer wheel

dia {e is%’pﬁcca'lly @%B%%d‘n Yo 500 n. SWREY S&EN lsr&gjuk@d RCERMPbirEOEGize.
m X1 ng solution or slurry Brocatal yst or

Typibd Vﬂlﬁ@éa‘teéﬁf ye fm'iﬁrgé)@&nt‘s%‘ro%fl?% aérh‘g»gh hig @ror lqgiepdpgpd scan be used if

necIBl RCJbtat thy d&REG pdticlAGRhd chloyitBs.i zation nodifier, or
ot her conponent of the conpasition. The resulting

i x {1 BRepRt e e ditcot Y e SREp iofel aeegetLzh component of
theZdMa%BJs@coaIpeml&i il eheARiVHy Gdlt® kA K dHbH& ethe s;ﬂlﬁ}&ﬂ&ﬁi@%rocedure the
tomzation is ui%glly effectedl%% si.n rﬂ$ i%> LY d

quaniperfdhien aewell iiheAying eRpditort enalhd Srormyay partess g ¢ atomize
drdpss méﬂir@ﬂpmaﬁdﬁ@ tm@zozrhﬁlo@y aPwE ERttd rhdegalicahirglthapied roperties of

thesrlssfc’u(é:ﬂpét%?rag %fl?e%)ﬁ%/a?yd‘} {pllo‘rwg;{j%g tl? ggrgg}}é1 Beelsgiépg aﬁllo QEQ’F resulting

prdch@nystpattieeeisireducéd l@\/m&)tfse bhiacsased :f(y]cérﬁaﬁfnfs efihagnesium compound in

thed?rPc@éaiﬂ%% SIA‘I?{?V l%ffwt@?p%}%ﬁe élee 1%/3510268 %\8 e},?tmcreoafﬁg'lscgnac\égtratlons orsamounts of
fillsH) prefedatdginrombatini with ragridl ényink enditamsli it lsdnﬁhevedr‘;jllauyedse of increased

conécrqatraélg&%?fo %%tét{?g?ompgundt/ a F?{edungrggzcﬁropletqgr%llég on r@%ftltrs Q&F&ced stress on
theaxﬁrtidle dusing exmsmem |dw§lemihr;geqs § cedugioh vethelB83/Pé datdrojitmg’roduct

t ]
M(?{g% gorﬁmgp Ca 126%e cpr I%s du}/rhg a!g)% z%¥ XA {;gls? ?e%iucl,e %Lesr%sultmg

et acé ra ron
padlclelsl emetbeitdr able Itwremt camdblispinddbreabage idoting ﬁ)mmn,lmwlmg,fand feeding
operatlons resﬂﬂeé fnl acﬁna‘ ac¥Yan£d c%a)éjstr}%r’tg:?esthét%s rﬂ’(ﬁ% p&b@%\%g&rjle?sthk@ly to fracture
dutlegmle nramah steges ofrﬁne pfzilymsrmh@ refctipmeAld p{ﬁrﬁwg fegtusesjaze l@lls‘@d to
fiRs g e ARlefited Sdrfgositbisd N9

coffbHE Ll PO IR eclal e ey RSt 09 are

f r onBylth@ BOm [gibgfartibsaBged liPayant Haichemagsesiumn ceppopgd.egpecially a

;gaQSlm halide %glgeﬁm} qg‘a% BRbtutidnin e Ibdnk Hx%lveﬁtt%szlﬁéhh%ncentrated

e atom zer aneter is typically from50 mmto

500 mm Wheel speed is adjusted to control particle

size. Typical wheel speeds arg from 8,000 to 24, 000

rpm al though higher or | ower speed scan be used if
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needed to obtain the desired particle size and
conposition. The present inventors have di scovered
WO b@k/02dse3 concentrati on of magnesi um conponent POT/US1065/028238
procatal yst conposition in the slurry used to formthe
andjth@péveﬁ eXcBedthen(ﬁ'mﬁl&y}udblyd:dﬁgenﬂﬁtﬂm&ﬁhlfs@f the H&udﬂtjﬁrmbivéryt atthe
e condi tions
g BEATErsD: PYB ISR DR E e Sygouhdmay arise
duetho ltl&:(?fhdtyhat elletliled mia dédheasa s ngnipetadgy isascreasdd| so #imt 0foe heating of the
slursrrrgﬁg%_a qtlga %resh@gemx&% edg :)ﬁ)n%g()s tth? Prese%];ei (gflﬁlg?stagc'ij otlﬁu!:rQigssolved or
othéﬁl&]d@g;ﬁxéela&natﬁitalson e sﬂuhg; theesse bf ¢levgted pmssauteaj gxgtme mixing and
turggeﬂli ¢l es%dltzorl]lé,eagéj &gngbe?)é%tft}gne g%gsupefto al‘gggtee(?tﬁmgeratures precipitation of
thepmargnatlai gwipogidifriyocoged allois pmtelpmmemtahe ppairte ipoipertsieaMoreover, use
: . . i :
of M\@ Ifc%requg%l cgr%’eﬁt@az(g At ﬁ@h&ﬁ%{lﬁ&?lg gfyd@}?yl&hgns%sufté 1In' tfe! formation
of @blnmly rozbns, thick Sheéled@ bblloaw@dolidrarticldseespesallpin thlergeadieneter ranges.
0 :
Su<g1 &ﬁﬁ; oﬂreﬁr%‘%? g{] be'r}(ggtf}}%? Sl}ﬁ??ﬁlﬁér){g%ggﬂgl ﬁlﬁés b RFatidh Bnkngghly efficient,

&3s on
smpqaqatab@t wateiia] irpgnernisaiederethe sudfags f ghel F@ﬁtﬁﬂeﬁ and it golated within the
intérfdHetden in the D95/ D5 ratio of the product.

Mor eover, formation of smaller sized droplets during

at offopssipn efmateriahinsthe intriared @eneraly splakripqaralyt praticlasd té@ught to be
dlSQJ\ﬁntQE&)L@&ueQ@{hg fchPthﬁtQﬁf'fe%nt e&m@.k bé"&mt?e@ dt RfredkaRomers can affect

during formation, handling, and feeding operations

therraasger mcqnﬁatapnfawaf&ivlea%thp Pigriogofthe @ﬂrssféft cqmpetefl &9 the il monomer

oﬂc%ntmﬁf)ﬁ TIPS %qltsl 1ﬁ%ﬁ"fel‘e!n5é§|nyth€ Bollmaabied byl WhthIpg skdiQocated in
initial Stal%es of nerlzatlon reaction. of

All
thetipgger of dsmaitiels aa?cénpaeqd |t‘é\Pé e, CeNE RO Cpep ety e repared from
mlﬂi}}ey BEhodontes l\@rﬁ&ﬁ/&aﬁtﬁdﬂ{br hkﬁ/laﬁlggetta ﬁrobzﬁM?sIﬂE&ﬁ‘posmons having a D95/D5
nRosHlons thetern(]é’ substatlall%a rated" 1s
Of}?éfat g0 qrigayal ol ’ﬁﬁ‘@tri’é%til B B G ecBs e ildup guripg conveying and
usdRg RAsded MR lnude a@tﬁﬂ'@&ﬂﬁéjvolﬁrﬁé’ mﬁro@oﬁlehaﬂltd @& cubB of the particle size
di | uent glr&edsol vent tha conce nt.r at edand

nay.
WHETFEh BB P BRI e R LR GBI Hes BFES A g icls have
redﬁf:edtdﬂ@rgéi tdndRyltmay rabl ay @l asredicb®cHamggpandidrustes. Tthistréslts in a

refieit AR R Tl IS o Giatlit Puh Sl v g

sol mait bl yrermgerd&ect patdesdSs hifrd baktdticelecridity dbnidduge @ isforther

el LRt e o T st R B i s Bk Py whgresne D953
ratiniglloddeh eThadis,StB@ﬂ)NRdceojf both Ismall amldargs mdrtvcéwﬂk levelt ®rgepdraionrof bigger
stagﬁ; ele%ncxé'ncéarlg be | o L, 1r(\)<{r?a§cl\:,\}%vonlagt ; %rﬁ% R or d:b lﬁég% rgsrervs?l{ zils an
inaddasd h&hﬁg@tnmsfee Tlesetve fataslart betipradad inaég) greater static electricity charge
dePstrlg 9’1' ﬁ%le ¥e%1tjl in r‘%?aglfcfe% hﬁa&%%@%'ﬂ@/ﬁ@ﬂﬁ& 0v1éiefd hertemqg&légs%he

rinmen artic pr opert
quwbme(of/stat;c ed@eflcoﬁ' b'mlﬂellpfoortl@g@rtn@ys aowe basttheaahange §¢n§1ty,yhereby reducing
ying conditions results in the
an?%{b%%s% %@%%o uglﬁgg%r%reo y robust, thick shelled, hollow
or Suinerdllpdeeditedkeburriesgpldp atebayre iha partieles %frﬂ@eelm@il@m@? &pm 50-150
percw&%feram%np@d uscaeﬁcgm%&v fhe Qa%,la@aaec@néegtrgﬁm oﬂh@wag@elsmm

E gﬁ;rrrg f'i nes gener at1on and g
CO@PW@! l@ﬁﬁefa bithromagnesivm Yajide mmuncwmqs@r@ferﬁ g ritagagswen diehloride, in

thd !b@veﬁwrfdﬂ%t thhettgrﬁpé?ﬁﬁrte'eﬁlk ?edacﬂjgng@k aioﬁﬁ’iaﬁ&rﬁ CHI@M% Bésirably, the
the interior thereof. Iso i on material in't

feqdgtoely sobitiops argrseared qng madtaingd priefta plemyastiony prpraerEtipy that is

eré R UBR0 L& ofths SRV ARh 3ROMFatIEM S thd tehipBrafuC tSolVRAE or diluents used
di fferent diffusion velocities of different nononers
can affect the nononmer concentration available in the
interior of the particle conpgred to the bul k nononer
concentration. This in turn results in differences in
the polyner forned by catal yst sites located in the
interior of the particle as conpared to the surface,
especi al ly when copolyners are prepared from
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m xtures of nononers. Moreover, another advantage to

procat al yst conpositions having a D95/ D5 of |ess than
worooequsk3t o 10 is that problenms due to stati CPCT/US2005/028238

el ectricity build up during conveying and use are
in the gt¢paaationl o tr@Spray 6t|’led6]ﬁrtiche inplté Lediebase bcuﬁm)uhds such as ethers or other
R R R S AT I
ethpEbBIizlemd encmrz;gqlol’neaarge if aﬁlekaetdorph)nOn 1s:ﬂassauhaﬁoepure<o$ax:®°dtablhzmg a
°°‘P?°£ﬁ‘g‘f L e%}tct or c? ?ésﬂrozltsllt %?% g%rveV\% the edaﬁ% rt,i%gﬁrgagg b§ tﬂghggn excess
theatof.r act i on forces for such partlcles due to static

el e nl [, ized . .

par (7 epaly i ol WarichBpaltliatBl S B Pl Bt ghysical
prcuvpmev_. tinisgnd emiddamentyéhd seme?drlt:ChM'tlctlehéa‘gaesmﬂama@nle@éncapsulated
. | r

with naaﬁq o?lteﬁ Lh%g%g%%ghe:‘é él%?%o ?rgi allt g%gesrecgun%ﬁ%l)t (S}Sn’e ] heﬁ%le‘e‘l)pﬂ%ng the
mt@for bﬁthh resplting pagiicdes| Seggsallydoweer.apon draig of wmyeing thgtdilpgnt or
solgént ba' &gcﬁ)rn of H@hht@no@ I\/@lﬁltnE bf@u&ly?aq st géi'zﬁw%l? ef'?hBty, thereby reducing

i ncrease in Eartl cle interactions or colliSi ons,
thagengity 8 thgresu iting pargees and ppipyyee atalyssefEeiencyh éétboqghﬂw surface of the

parttigfed RirSfedd®o BEMLRYIRLL, Qs th 88 ndeRtddl @Rt BE cRb@k 5Gin may include pores,
electricity charge dénsity in the resulting particles.
ridpgseiereyieRs, HsneepOsyEs dissaritiplites apwine aupmpusasiph With thgduerior of the

pattiGR vﬂf«h@ﬂtdbﬁdrﬁ(ngqfoﬁﬂ@tsdo e 6t tﬁ&ﬁrﬁdeﬁﬂ ihventIsH. | TeefbtRbIO thetrBitively empty
particles as as _the charge denS|ty t her eby

regiqig 9F the Garkiely "5%1% pastityfinedhs eentepbali of .th?gaftﬁ@rw%?ﬁvolume comprise

no GRAETA 2/ perdeBE BStQEKer@bIY hE B thhEID pbRell) SRR RrtlcRes mass.
part| cles of the invention are from 5 -1 50 percen

pre ’Fé‘[ﬂt]}f’dff?rdiﬁﬁegblm_‘[’ﬁ @eﬁl@i;lgléﬁtrat@fm & ﬁ%l egtéﬁntﬂf R I'tl&lﬁs 1S to embed the

pa@ioRS Ritnlidrl dtriOMateN& sHGAGS Q&yamlaﬁwwsﬁda.plenf ﬂhfexﬁﬁcﬂi@héd or sheared to
t he ma?ne5| um hal i de co nd, nost Br ef er

CXERRE AT L P F e RTOAIS. gD Sulpledp i lhtcopy mephen be
eni'peﬁwoaﬁml@ cﬁ:fqahmyad admgenlgcmhg radooofitteadaitioies. H ghly

de Si edst ock ,sol uti ns are. red and
Pk e R e R B P B B SR UBRBIEE Jsome
elribhditnehts tiy @adaeilyst ;ls‘hﬁlﬁbl&(ha@eir spﬁﬂlkssmfﬁanchE pﬁ&frabl)aléésmlﬁhn 1.8. A

(! Concemﬂr %t L on l%t cen% #?g CF ﬁlat a etoo sma'?l o.large for a given
nagoV e SRInIaY & SO ST PHEBER Y ARLI ey Halgpay irdos ekt iUy &
appiﬂ:laﬁicbrc I'ths degirablel syean lvanids wthaheetpplmammu Pasentdeidibtribgiont (IBF/Ds) of less
than 1om@'3%2pe‘3§aﬁ>9 ?sggan(rjﬁg are Sa’m indlca oencolf s!fljt le: o?q}eSl emégsrspnlcg gh%gérmg of only
afew ey syt egneatat/loge myrcblersiméscmimartlciesan el ectron donor

'S 453 aefoagraﬁon [FinclRAGSE &Bcaahgp obifbih Bt LBRAGRo form the
actiNel oaebfst; compp:nmm y hbyctwstmgnaarmc‘ex Qecsrso prrﬁelnel@ht?ouvwre\rith, or after
coRtB Y stt[h (oD dﬁL fo@hgg ) gu&gaz?cueg&g Fefer@REhbiRdht, the
prasatabydi lnemrsly[qli éalb/ptpfa\gated optgide ﬁarpplwmlere@tlwavect@rrbalcp@pctmg the same
w1§1?a{%§6tgder1 Iﬁr&@a?a?% ﬁtaﬁqneWIfqnl'drhy%ca%%E ARGl iPUS-A- 6,187,866 or

ereto and at tinmes conpletely or nearly
U Orfpf 191466 y Aftpr dontagfing e Aresei@lybisempgsitionevithdg qopgtpyst, the hydrocarbon

soR/@ﬁttrﬁcfgfl b8 FemdeNEY gljlyln)é alPME VA lyst EURHdsiEbY subSeqREntlly SR kD

l'uent or sofvent, a portion of the interior

polpietiFasion Feagige Whisa e agtjvation lécqn@ﬁfttedr\é'ﬂmdﬁv@w a@gyisof the same or a
dlffgg,{tgpaétar}ggwe&gsat,;}e density of the resulting

particles and I nproving catalyst efficiency. Al though

t he Hrraiedy tstivaterboaphst ?réheelglaqtgatﬁépr@fwﬁ?ébst f‘B“Fé?é‘“O“ and Cocatalyst or
addBBRA GhdMtifies df bodafalysOardRd HREHBE Ea€BCbricBaporleM@rGErbtes thereof by the
skin may include pores, ridges, crevices, fissures, or

ot her discontinuities allow ng comunication with t he

interior of the particle withgut departing fromthe

scope of the present invention. Preferably the

relatively enpty regions of the particle interior
constituting the center half of the particle's

interior volunme conprise
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no nore than 20 percent, nore preferably no nore than

10 percent, of the particle's nass. One nethod for
waledaosnniors Nng t he thickness ratio in a coll ectipoT/wk2005/028238

particles is to enbed the particles in an inert matrix
sarﬁﬁ?dre)ly is@aratdtedd [ates. POyt \thearuentityl bicosaatyst emj)lSyetdhEsl‘llfﬁc:lent to

proﬁgcéz (g%trgtgq Qsilgeedgog Eap% (ljc)éxe Sne thg Br%{:ai%ysé? 1&86] % 90 10:1. In multiple
reamofsrocpaﬁﬁrmyn Ba&ies tahenorthLenmlesy’e;m‘octamlyst sotatalyyt debbénmuyrbe added to
the:)s?cgogg %&suetnhefa nfzgas g«?stérea O%Entif hgol r%rrtézlraI ion.¢ d)n%ltlm%s

Siz éunhbﬁ actnmu:trs fom usel h&resmreLewb axddsn@ptcsallytatkelalummum compounds

inc! &%%?a&ﬁfﬁﬁrpﬂ%t I ICI glﬁ%ilglapé%x% t%pr?p%%ﬁl% M?T?an?m%(tures thereof, and

alkshhxmlnmrn lpaéud@eﬂtcageetbsflalmamurnlcs¢®s:htohd¢ Tray-h@exletlmmmttivator has
bee%rfg%n%\c}% Ikeg{élgﬁ ﬁfeﬁ){lat%ﬁ gf yr%ﬁﬁe?@gle{ufof%we%gt poTh#er%ﬁﬁih&?%Lt%cularly if the
prqﬁatslw|cbtmm$am9re(tl@95mmansmrpn met@lscomwawdléﬁpecaﬁbr té@p@tmﬂl hafpium
hallio%g SforIeQQIH i@a nfkthre 38t aﬂgﬁlqaﬁahlﬁ&lcﬂ, Fifﬁlhfﬁltﬁrachlorlde

co eS|veness since shatterin few | arge

par th gimeembedigents «gtalyals g@pﬁ&cﬁ@e@rémsfo tbﬁ'amenblamtlem kaye improved
pr(JdUctIvli}? 9 faﬁ%]bvﬂgh é?lﬁpl&ﬁ@ il 948 Bﬁds@&eﬁmﬁolﬁﬁ&fi%(ﬁl pYstkss! %t is to be

nmbi he a cocat'alyst to formthe active catal yst
un@%ﬁwsyw thisatalyple desetihed heiemrmaydy vesddtolionylurfyr gps-phase
po§indM}atigne Qufdnte Mbromersdbr gl iRtz RA iRRE BYCWldtink, R lefins, cyclo-
nonomer or nononers to be polynerized. In a pref ferred
ole§if @er misstires thesenty Espeainlly spited arg ethypnejhgmppolyperizgtiqnprocesses and
copirhef2hiRfls BrEHSIGE with &, ROCYIBIEAi AUk PE; foeaaiple, Rutene, 1-hexene, 4-
contacting the same with a portion of the cocatal yst
methyl-hepentensy ind| [ f{f"8 hydr ocar bon as discl osed in US- A-6,
187,866 or US-A-6,6 17,405. After contacting the

rocat al yst conposition with the cocatal yst, the
Pﬁ&%ﬁ@é&?bon sol vent may be renoved by drying and the
c at alayisiis reAuEP @S figuAtiofsling e@mng E(}hdft@ds i@y Beunployed as desired by the
erl ation reactor_wher i vat i

skfly DA GO RO  BanRDiBpd yith some
(pedﬂuflfy@.ﬁt@ﬁfedﬁmatoa{hy sbcatallyfst (Iﬁﬂl;'asﬁafey) anmaédeﬂadi thie %abtyr Alternatively,

d cat a u cat

BB b e 0 s BRSO Kb e st
syst@e.alnal dysitretoe chrefgutativrg tHe heacﬁceambcmre m«rludmgmha acivhted procatalyst
alq%tg rﬁvgt tug%g J g(gr]rom%];s bX/or tE% cr;ﬁpo mer rk?r\érgc cﬁgl]qearg)?oduce% in the ﬁrst reactor,
is transfettéd uochealaconﬁmeaploo dAldmtlcmalmuhmmex d’cpaxblatb)as@dllmtwated procatalyst
ani/aratﬂi satrrlte%rr] argrfferen co%attalgs %Q g&o%h yostke Ie&?ﬁh ihQ)QQre 11‘il'th£ Qecond reactor
or acktle tea@walmmfuawhargetdeberctb lﬁde@mait aI yst cocat al yst or

bot e

[ ea El}%?{lg?}gnﬁqglgg Se%u%esgt?o(r) ‘T’scc%égﬁgg% Qéﬁ&‘%% %;s phase using a
coutomudist fluadized bSiliprogdsk-eA ypidal/itidires bed reaqgre:ah be éqsmtad @s follows. The
beh’?s\'}qsuc‘a ??]ﬂélg% trjp gﬁﬁ@%hﬁ l%lr'fa]}ﬁlrl]l? r#%{l ?’{aHHﬂ%éRr{&&%gﬁqu Eﬁ?ﬁzactor Thus, during
the goursp ofitag 9¢|ar|n@rmam1mheémtﬂcqmpxwrf@rgﬂeﬂ Rely@efpartigleg, growing polymer
paﬂlc‘@! | aﬁh heefiet gluhalaé ﬁiﬁ@ized%'&‘ﬁblyﬁénﬁt Byid n\UE'lf?H%aseous components

sequi chl oride. hexyl al'um num activ been
intfosiyerd at o flpwssaig er we}vc@ewéﬁwaﬁtnr torsawt theparigles torpepagatg prgract as a fluid.
Th‘é@fu%n#’é&g Ys'Hedde Bp BFME tnstial RE, '}rlaﬁélll@feled’ ahd C}Icl?:Qrecycle) gas that is,
procatal yst contains nore than one_transition mnet
comewpwwd & dpsired. anadifies and/AT WrinAH@TIRASH: um hal i des f or
exanple a mxture of titaniumtetrachl oride and
haf nium tetrachl oride. In sonme enbodi nents, catalysts
prepared according to the present invention have
i nproved productivity, especiglly when enployed in a
gas phase olefin polynerization process. It is to be
understood that the catal ysts descri bed herein may be
used in solution, slurry or gas-phase
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pol yneri zations. Suitable nmononers for polynerization

i nclude C2-C20 ol efins, diolefins, cycloolefins, and
wonoosnzees3 t her eof . Especially suited are et hyl mIEBUS2005/028238

honopol yneri zati on processes and copol yneri zati ons of

et hyrhe Elseedﬂa[ ;hn’t@fthé)reﬁ‘ctﬁn @;l'sfeﬁ'ri 1S yerticatih d'@ﬁoséd)ﬂ’eac&o&azﬁnblethe bed, the
1- but ene, ent e

J 4 3
ey RHEPT Pl B O e TP B 1 ekt s AP
dlsalpseg’ea;§/$télg Bﬂhdtehdtmn@ssﬁlayoobethem fh)t&ds a&l@lﬁsirafdedldnyortdﬂ énd, in the
killed {1
beqs, R éeaﬁg%'lczgil%l (%F re&hons % Ee rg%ﬁer ﬁ]l[egl ove, !;] e gas dis 'Jns %E{lont plzﬁ? iirig a gaseous
reaattdnl matumh)s cmsecbﬂo Iﬂowfm hm@matcateahqnsmo@gtuhé gas &i(stnbuadnqdate to

dded t t.ne react ar Alter Ve SO +
mau}tau% 15 r%agtoE a d lI’l a ﬂ%l%}%gé sq%t ayd) dl%%dle%g éeggtnpls?uqher chnbed in

USeA-4148268 8 andedw;\iherest ream of the r eactor system In a
dualy ) :
e
hydmgeeamédlsme AgaT rasd/amzllpmts when lcsecp @tewntfprahiy faddarthe aéagiorrecycle
lind Eso\gé‘iga%%g a&ﬂ? 0 )& dgss}nd E}%%Séa% st §o§utfnﬁ aagtf &Eﬁ}e q1 F]fl{dr&gcatalyst can

secon | onal ties par't
be fag| dirgcthap |th¢aﬂuehrzeg bed: a%alpy@@talaﬁdwlmh is peefesapiypat chasta)amally
prél&t‘xfa%ﬁ %9 t:orﬁ&:? R I:é’c%lta g@ﬁé’ r@@raﬁ@qﬁgctéﬁnttonﬁe ﬁtﬁﬁ&}d'b@@ as a mineral oil
m xture in the second reactor "or to the reaction
slugtiyx Agtieatiel mggl@ngaliyw@mglp@d in the ygactoriby dhe aptigion of cocatalyst. Changing the
moq’zglréﬂgg Bf t%@t:érﬁ’d?lohl@rs %ﬁﬁ)hud‘eg ad @k ﬂhl%lzgcﬁ@édrcaibl/%y %@%Gctt%gmposmon.
phase using a continuous fl uidized
Ths p@é@@ss comntlvmlwﬁchﬁwgafi iigredlane partisylate ormclegin ﬁlé reactor as the bed
le&!ﬁﬁ%és@@&he@@pcfl ¢rO¥Gon, Waist@dhd Scdgtbd e TRESr 1P etﬁi'lene partial
he same granular resin that is to be produced in the
preﬁ@&wa pne of g reagiors Geptrelhibe prodycsian Bte- t he
pol yike hidaidnRhylchd ﬁaol@eﬁloccem ddpBEd kOfNREl tROIWARE molecular weight
artijcles, QFOMAng& ner partléles and, cat al
of Eﬁrppkymeé%m@wca. Hhez aﬁ&? ipotthaien shyleem ifasg: FRodeP sw@ in a total
an@AHEPUS toCIGHRRBAMY Sveight 6fARHLOE6ly@ér aad fif @ed, laRd Reforably included in the

veIOC|t suff|C| nt to cause t arti to s
copglymerc 4 dal ampysfgm Orig 19 pepest E%SFfEOfgta@F?@yrﬁeﬁaVé i TG auantity of
su&lhﬁolbfithh tdn&]e aﬂﬁﬁé’d tolFBkt 1 the dér&&ﬁiof thdGnat y:@ﬂlﬁ:t (r ecycl e)

gas,. .t hat

o T et ainte AR 3 B G BTt Ppoi R dnf pcsaaes

cataB@&C hridatsis M&hcﬂﬂﬂhﬁdlﬁﬁd\b@dﬁ tdanbalid e eingardead 12 bact ord is preferably in the

ran%?o? Z.ltS ’tcb% Bﬁ?‘ﬁsg %:qgler %%ﬁ@ é)i glg rreactg%;? éldlgai re%ctgrt ﬁ%%telln rc1:an tae Oé)erated in
copde@shig ihodH, sCik aésgﬁb@dyrsUsm s 4,6434,398; 4,888¢7901 and é§§él749 dhlesied.

: 2: Ig: tal éealgéé %c%n%%uratiogha re'lag E)gvurgéléo xﬁé‘e go? Pc%v%féoa“? g\’de){ (rér high
m(ﬂécﬁlaab/elgbt) thelygas isdissdlly plenaredin tig fa‘steeaatw ‘Bheguisioud polymer,
unr dsagtcé ngrgorgnne]tr,)r%tng ugwat%% ga%f\és?g d)geqirgdlg%ds@rr"é&]f &F\ﬁ?erfﬂst reactor to the
seermil dagionvig hlemteemnmm%mg dondugt uping ang@@rsqaatloerecwe gas as a transfer

[ cal Mol ol

{cjéﬁ pr. ffgf!iltég g{f’%g g rﬁgfﬁq bt %ﬁ%&%ﬂtk#ﬁ&%&%&?&ﬁﬁ? ﬁfsk Qgg?rjegahr% transfer
these pqthé schgi reackry uging:the étffv;@mmg asﬁe@msgeawpthfbbmhechme gas compression
sy%plfq R%?été&{ \I\IY}MQF Qgﬁa@ desQ%g (ﬂp@? Ay, @ﬂeﬁﬁ 'is ﬁ%ﬂ‘géLﬁ’e{rly useful in this regard.

en used, are preferably fed to the reactor
Altesnfivélp thq low rapdecptal We‘ﬁ@ cppadumey cal R?FP&QPGTCQM the figshrgagtpreand the high
m&lQ&@% %Je%gﬁl copQlybikd (Qﬂ be E@ bdr@nakHeXecohd f%a&tbrq ui d C ocat al yst
ed

difectl the fluidized bed
pr ocBagatdiest of tmeeqtprue@pbv@r for amdwlae of ashigh mB'ﬁf‘t"?fa’feI‘%W product, the
mE ERBLF YiBhLG Y to“e@?teﬁ&?s ddidably GG etaRky/Bdm D9 1:01&0.8N1 ahabigrably from
injected into the fluidized %ed as a mneral oi
slurry. Activation is generally conpleted in the
reactor by the addition of cogatalyst. Changing the
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nol ar ratios of the conononers introduced into the
fluidized bed can vary the product conposition. The
w@e@doeic2s3 s conti nuously di scharged i n granul aPCDUS2005/028238
particulate formfromthe reactor as the bed |evel
0.0211G6 035:€S THERolk Gat PQIf YyTRGdeR aiétmenemljeu%iyng tﬁehﬁlge of 0.001 to 0.3:1,

fe te or, t he et hyl ene

anpeBelRion GOVl et ot SrpaRErb LY yfgnding on the densicy
demd;dumtlo\cm texﬁ;temturarhfe:dg)edipmgafﬂoetoh/yd @ngtiesahe highdritanpeeamres for
hlg?% CPCBJIHICS gunta%f'e): Cgrgtﬁngq?ﬁ%era llll'eh ﬂ?%}tlgﬁlé&o L:{ }Aﬁlaaht Of

et hfbepsreductaén mfsaddw rrromqulbxewq)ng@duct ithe molt odtialof equiefinto ahylene
genepalld s 1ar ¢ rar}ge ré)Pla(EYtovtfén g,lhgeé‘eorab §H§?%%?ll¥n§£2 ‘ffmflhe mgle ratio of
hydrogealto amziemrtcaﬁ bomtie mngeo)f 00 tp2i cedts ﬂmdsrebly amtht oinget of 0.5:1to

I §

2 2 WL Blep s hperalF sy oY FarBl 6B DA, Moo
telm@eiturempdéﬂ@léy varied with th@hbSlmdﬂtrmtEtomfvoud@azﬁv@tﬁt@mess in the reactor.

i ncl eIV t | YStor mer

rosi e AR R AR A L TRE RSl (LA Slor (AR
prepered i tholgwsnalerdlar weightapastos beiprredhtoap éspHE hdpsirgfly @n@Stﬁ@ms”O 70 to
800U is grétkAAY l%emg@of% .6blged pactors of a dual

react or system can be operated i n_condensi ng node, as
is (Télséfﬁfisﬁ@d megpl PJSC‘AC%MMF‘ syatgminuding thgecatalgst, f‘élﬁdle“e o-olefin, and,

opg’mﬁﬁg h{d9geniate éi)ﬁﬁﬁd'oﬁgy fe-(ll-rht@thg Rk re%&@tc tHeMpolymer/activated procatalyst
onfl ura%lon a relativel ow nelt index or |owf
¢ P

mlrtn@excqnaﬁqulg Fransgirisd diomyth pACYor Ebtb%ﬁey?rélrrechoriféhyéﬁnp 9nd

opREHRRAIEHe it RPdrbdch Sdnd cBARN RS are Jd?@nwuaqy 't’Jon fe sRRhY FBEtor. The
unr eacted nmononer, and activated catalyst is

ﬁnglrpéwﬁrabptylﬂw%ﬁgfr%mve@frp%hﬁSPWédfqaftgrr reactor to the

S e C Ofhd pFeSfd ey BéitRe Ae bPAiEEEANNIHG ﬁ@s@ﬁﬂd’b@ccﬁn@ €hdiot:s. ll!ﬁ:bc{h@mg on
rogen or reactor recy cle gas as a traES

the/.?PﬁcﬁféCf methedjuspe tpdrapsferthe rtegﬂggn PR, owé)mqr Ogléﬁ%ggt reactor to the
seddh @ eid€tbr, tHe @PBohdRadtb fréssure May BY eithaitigter MASSrabmERIRS ®weBthan that of

ond react or using, the differentjal .nressure .
hefBe AL Y PRI IS RS QTSP S b to facilate
trafferlof me&‘pbmﬂeﬁdiataﬂﬁt inipd@ire 8B ®echdd@d tb Re&dﬁvrA 4|f tﬁa?se&orﬂﬁ@a,ctor pressure

usef ul th s regard rnati
s B bR e Bl P g P o g Peser B B BpapLie frgave fore
to bee the reattioh@dghr Saitbld hetdnipghsurs krage fram 2mtogi®t) psig (1.5-3.6 MPa)

an%g%ge:f rgggeg?on%bﬁwq 0 Cé‘s%?(l I8r§ % IUI?%) d. etﬂylgr?egoémai Prgsr?urgfin the first
reaatoi capiberimthe cangaof Weab g ha pspg(dmrd:,ﬂ 00 ltHae anmais eprerfaably)mahe range of 20 to

80@@%2@6) (]tﬁfkkgl)t tg%&eté{/]l rlleeprz!\ xa Sres%ﬁrlgl tﬁ? Le\é Adglfﬁzgc id %gzgzg%rd\fg to the
amibhe aftdogpotyater desotd tmyod rpmgewdtnoth etrWtoetthiChlsvedb@pﬂlalbblylonw above.
Inc&?aesmré %%geﬁ??efnﬁgaergge} }F r% mgl}e;f rst%lag%op [e%esﬁg Qlﬁirnérggé (?rni:/tgyl&e partial
prefepe n‘(thﬁsg:cci;ml reettpg)r d'élpﬁgﬁataycqjéghert@g{l prwqrhlsmmm;qed by a-olefin other than
ARSI A3, S O FIBLOLSA O AUl IR 8, s o
coprasing #avgt fae RpAEIRR ippeeniage f)rrlwmn?@l@domm@“t@@ thepyjerall pressure in the
reflic? dustdifito afe.ravamwre@me% GHdeR the Wb ur DL RN G ure E,tb%nmala@m the
ratio of a fin to ethylene generally is in
regcgge from O 1 to 0.6: 1, preferably fromO. 001 1 to

0. 42 zkalyst libefemltﬁe &ﬂdr@éﬁ’sﬁngﬂé’éﬂﬁiﬂg&r&le&ﬂb&t1thSeA‘-% 6@@@05&%
in the range of O: , is preferably in

6 k&iﬁ?gé agsk elgwierg. {ncfmz peferred yRbodipett.dhe Rigratabithie fea*tta #@ r‘r"agtor partially
acHER&INGit M al Uik trraﬂ@gc?ocgﬁly$gwﬁ1@ulﬂ-§cavﬂﬁn oddaf iR thimaftOreactor. In
tenperature is preférably varied with the desired
density to avoid product stickiness in the reactor.
The wei ght ratio of polymer ppepared in the high
nol ecul ar wei ght reactor to pol yner prepared |n t he
| ow nol ecul ar wei ght reactor (referred to as "split")
desirably ranges from30:70 to
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80:20, and is preferably in the range of 40:60 to

65:35. The transition netal based catal yst system
w0 p@blogkiensy t he cocat al yst, et hyl ene, a-ol ef i n, PENU$2005/028238

optionally, hydrogen are continuously fed into the
andthdr phefdrRa einBsdimétahPHrbysiayst B Edd i al @fhcia@@déral Wish complete activation

mxture is coEginuoush¥ transferred fromthe first
ocquELER e FHoPRRY WwaREHY T tBatcHPYSet hyl ene and,

opt |I@£1&Jnklyll,\ou§l]§ﬁ3ﬁﬁ§el’prcﬁ6§§ theyplmmlgerar ccﬂrﬁﬂktﬂ@ﬁc&tvaﬂe&ﬁrbca’iﬂﬁst

cont ] nuous to e seco ctor. The final .
CORBHGE LS SoTGHTY i SULF (P GO H T bra SEd g fonal sctvator
compal a¢eded ﬂoeompreeshtraenmyn bEnetpb@mﬂmOm is ghdrilBreemducied in a

the fiyst, a sec acto
oidigt bid B EoRE SR bR R S P ThRo ik Biho FOrEQp g ageiene i
theqrrespmsleybﬁECateﬂytaMI)t dfeechiveraptountedidic (oatallyﬂ cblhpossﬁnﬁ anzdtemperature and at a
preﬁsur% %r cir tég) 1161§1ate gﬂgav\k%t%rq%a 10N }%aci%ss u l{Cﬁl é){ ceesest%e usfeg contlmercrally for
thelﬁroctuh@onsﬁd)@‘ldellset&p@lwh)pm$HDPE) msdlhm\demsrtyphlyshudereimmP@) and
inls RO B SO o] G LRI SRR BB,

| f tlhreersr@:mndetmé apdr zmng pvleigs)m, ghej fhudueg thed is ntah‘éamed at essentially a

. #
coftlenl EAATb Bl RhAREN PRIl AEpEHEL B 9P FATR S5 RLr
formamrmféhe seticu ksl pelymenproduct. pyinseshp rats of hgatygentration ip dgectly related to
pm‘érqa f&%raaor( a%eésuﬁen@nr@% t@lﬂperm,gfng{ @f?hé’egr?é aagsr%tulreg@mo% e
dl@@gs mteeqnnnlﬁtr@s femeﬁtureeeaé é@rga@ smpgratUre) iy degermipate athe rate of
pal:l*lgulgtg pgr@ﬁ)ielpl%hﬁhtr()ﬂ- Ztoa clmsjtzglg gzlﬁF\)/@Domtya qulle iestmBi G e b id Heg‘however
he rang psi g (240-6 kPag The et hyl ene

carp@nsrtu cantrqi p’é@eéidreehti awdf:ﬁée eReEAyHY Pre'é}e%rn thesreacgqr.

acc qrh@ g chigr Wdight aﬁpdmﬁer%ac(e%g)anpwwé p&l)eeg rs%qmtee,emy indicated

produced in this reactor to achieve t
usiftg Aielt SR dneaBiBReents; QHIF sucinfgsufeentis HVI"&‘fé“‘EéKW g 12), obtained

ac&)"r(ﬁr‘i%séér@"ﬂ]\m Dt 1838 fddnditiok BaRdaired £a0®Ctaad aRagphed l@&ﬁ& 2| 11§ kilogram
et hyl ene partial pressure in the second reac

(ePearied sofraph Ber BB CE e SOTe BPgRET @rfparyé sl S@meﬁata'ysts

de@tib&S hemaﬁhvem%aaﬁa@@ gk 0.0l doy gakhsi 10 @fifiut@a MUV rate (MFR
as_nitrogen nert hydrocarbons, such

. an
or r%%aﬁeeﬁh%aﬁaeﬁ)&rﬁbﬂ gerne PP@F*eefa masrei@ﬁgq@%@ A§TM D-1238,
CIA8NBMNE, usitly 9 0 tif@§1the WaighBustdin teanditdeRltdst §Ho@& STHeandltifloinnate is

react or acc rdin o thei.r v res re er. the
Im{eE P oRp 128 4 e Bl ey SEF Roflae Thox R e pciecutar

wdiihgakealby&tthd @elf By tate, hlhﬁug}etae tetitibsshi pUShd’lgnéae C'hllm elefow ratio

(Nﬂ:ﬁ m bedo otn rHeLIJS %66\\5 % eq? rnrée i (%‘B o’&hr%%cme?a’tets wrth%he molecular weight

digoditacian of tyesi)rodlﬁ:t patginéro Lower MER o4l aas inpidratel mlylnybrsairammg adrexver
moﬁﬂ%chF{/ g{:tlgfgtn&'l r(lzbcuﬁmr It :l]Jé)P)'meystpﬁec Aed tusanll s%téng}/c\:%t% ystf ﬁ%eﬁrltteﬁ herein have MFR
vapeefaegingfioeddodorent, the procatalyst is fed in an
unactivate orm t [ LG |
ho skt BoivpSY e e QPRSI HRle A, A LL ML B AsTM
D39t Method 8\, gasg pHlesapplec Ealsylationgarp &ased ait Wyigigriractions retained on
the s%rg% tfﬁJllé’Pg%H V%tet%g*n ﬁédoaggogrﬂk%ﬁ)tAﬁ%' BOIS8'9§ ll\%}hedSB b Pourmg the
cont I Muous gt e reactor wth discrete por¥ ons
regf i narwl(@ddlglradgatad Cﬂodqrmthewodmldp@ wrioyiskaking theceylinder, and weighed
bq@g@&gFe the activation. The polynerization is

generally conducted in a fluidized bed, in the absence

of cRafymeysmayalioshsrvharasierirediby thoir dansibe Pobspirdisreiranpy kamp a density
of?lroma(F@St %lo®RG/dnl? a n:@asgrre@ m%s@rfgréﬂle‘ﬁ%cmrﬁﬂ 1'n9.@<!ordénce with ASTM D-

fective amount of the catal yst conposition at

tenperature and at a pressure sufficient to |n|t|ate

t he polynerization reaction. Such processes are used

comercially for the production of high density

pol yet hyl ene (HDPE), medi um density pol yet hyl ene

(MDPE), and
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i near | ow density pol yethylene (LLDPE) and are well
known to the skilled artisan. Under a given set of
wop@caticrsy conditions, the fluidized bed is naPor/ases028238
at essentially a constant height by w thdrawi ng a
7923mrvt«m@1rh Mqut hendae dndsonikionbd Eér ot héur kiAll06°EUEBprokidh ehlieibrium
e. of for mat | on, of the particul ate pol yner product.

cry§? ipity anddhengpesWed- heat generation is directly rel ated
to ﬂh@dﬂﬁvm&@ﬁd&’&hleﬁi&odlﬁleﬂeaﬁtﬂé ﬁmé&iﬂbn ot etpadaltyedepiedbiet dnd @ereby

as,across..t he r dlfference
iR Brordeh outo RS PraRS whu S He e Py
t enper at wZa)aglerg\laiﬁtpﬁrcamhyatcbmmsﬁfontnh'ﬁe f(ﬂnhe)f srﬂid particles comprising

maglgﬁrs%lb]? F%)l%te %]]cp tr gltl%a{ne 2l mole tleé,xsgg ggr?’ ]pl%% gagmﬁ 8\')\/3%%?‘%6 size FIDSO) of from
10 ttp'malm quemmy 19fo $9qd advih gph preferethlycfenns 20 ©36 nat rhd ¢hgracterized by a
D9Q;[$ aﬁnf'e snze retmlgeof Fe?sat%Snogr.‘e{anE Fo W%r%ﬁ%b@lesﬁag '8¥ l to t9 75.

po i tabl e process Is donven

i ndi2c at eér hej scm@smm accbﬂdmtmmmrehwhere@ﬂ@ ascretﬁ shell thlckness/

o S A RE b el e S 1Sl ror B LR pe price i

gred@00@ Ahuin avereditian @2} praférably g2eated thai P 3gmaare pliefsyably greater than 0.4
anaﬁpgﬁe?gabq; Ql@MRaRefs, 10 M nutes or dgimin. Some
rs pr pare usi ng sone catal ysts descri bed

her é+ n hdhe ciyppogisipnacsordingde embodinesmt Dwhergip theggratalyst composition is
pre%ﬁn@ﬁrﬁjo:llg lﬁ%tcﬂg&ec%mpwl bl &Porddfeto (M(Bnﬁfa 121) is

nat her for characterizing polymers and is

[Me€R Ot &d i (QRISF Mg wherex@‘@szo@pm a mopAfynqtiond!. lnear pg bragehed

alc@apolthh\fm%sbett\b&n%é S5 Ee86h dthnd; Re isR lafipHaflidSPard et h Qééebon radical
low rate is inversely proportional to

havipg btouldenarbpe pighis obFOR e Ky ridn aliphatis or arpatif lyﬁ@ear{)%radlcal

ha'm?% £ 61 42arbiR b, ealiNGRY @W 1s {hQ@anf@thdlffelréﬁW){ @liRlependently R,
al though the relationship not |.inear. The rre?t fI ow

chiogipg, Sromyrsryyr iqdiney ¢ s (3l 50-Heand 63 bl R a1 HeqtioR dFpara ranges
fron G50 Firgs Garérel ates with the nol ecul ar wei ght

di st ri butl on of the rodH Lower MR val

i ndi‘cat e F?/‘H%’Pg‘oﬁae? {)%‘O(%ﬁ‘e’ﬁmeé’&ﬁ\”é‘?r C\R)é‘P@SFRO“ iS prepared
bydlie&%f[d_tnb:\l&ﬂ RdpSesilmOliyiTBride v;aﬂﬁaairﬁdn kailp’rhgndSmﬁ& p?rélikﬁdeyﬁ tiSalcohol.

descri bed_herei n_hav R va

7. Saver a6 UBPYIHeR b PREea b owtn HR Rt T samppais
tltzﬁlhlﬁﬁ/ﬁalﬂﬂ&l ¥istiugud aﬁlaalﬁﬁ@deﬂﬁhﬁgl to8 AfbMatonk aaﬂalkdme faexalp.

A, Using 500 s are

i dht P e BRE PR P Eeing Tt | Wi Rl s IR RPesathay i grepared
byitise rdgtien of rﬁ@lesﬁmﬁ: aithl tlfaglutn(letASlﬂMldB-lﬂ. tlﬁ@ﬁ:sed\fbbfmncbldﬁtrmydonor

tp Egr%lgg Lae c{xﬁéos{boPﬁ bod m 0t fﬂwh%‘%\ %:rexg g%@n{ in ae sohé) particles in
an\webghetatiyasdi Sfﬁee:eﬁrbaszd oﬁ’tdtay sy waiglsto be

character |r de

hav e8a N deAn g]iet?loc? YO gnt pg)ééxt%lést 65‘-8%&/5[{};55 E%Mog%gggxm dsteps of the
metlmda;ouhensng W lgmadlung nilqmd) Eanmpositipn Gbm} ml_emgw)tahnagmsmm halide
cowgound n) a SBB%% ?glmaeﬁ%? altr nsgg)ﬂ% ?ag J%]ﬂgdr \i&/'ge?gﬁ q]e r%x?xﬁmf?&ﬁneta] is
selaered frore ltiwm@wfe(browﬁﬁel()faoﬂ LMmgies?fébﬁi Rariedie fae Pﬁ%h?@mems iv)

> N

orfgpdi) G |G Aoy SRACEL Bl SHRl SR AN G ion o form
a spve-daipp partidlel and el agtlecting thAreZ!lléw @lhd Rertieles- pr ocat al yst

conppsi tifAp rﬁe%og%?elﬁwdméﬁt 8 SRLrkil th:EmIeP &dBS preLirRdr c§r'np&mon is

magnesi um halide and transition nmetal noieties, said
presamttin a1 arounbptrigfrem S int8ngecensiof the fipgd rorppostiopm 10 t o

70 My prafsialabst dmbdding?s WhedGhd Mkt isRiRieirk! y from

20 to 35 mm and characterized by a

19
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DO95/ D5 particle size ratio of less than or equal to
10, preferably less than or equal to 9.75. 2. The
W@ 0vp0i623 on accordi ng to enbodi ment 1 wher ei nP€TES2005/028238
average shell thickness/ particle size ratio
( Thijek nE‘&SerﬁEsi fo) maléhged polyred chypriiylcomedting: guiest diefolefin monomer

articl av partlcle e greater. than nmm |
Wil BB B BB e SPGB 2P WP Gey T ey the
mefhog besmstviny oi}fnﬂﬂﬂﬂfents [8ali0, £$hd4 cacuthlyyowtdepslefingofymeyization conditions to
forﬁ{fagviyr th 0.45. 3. The conposition according to
o1 "?'?eﬁ{ wher ein the procatal yst conposition is
pr epar ed A prosessacpording rcsaibodioneprold i vitiein @lpylene Spmnapoigmemzed or
t he f Jmlthone[ol\/%R]é}b JI T| (ORe)eXf[ED]q , wherein
ORI EEIB I L8 Iolora P& onal , 1inear or branched
al cOBioI Mapm(wgs dvedrdive m arvediarot IZBNIEmIerncmt@hst is Rethykluminum
Orﬁ@n_ﬁ @ at Hﬁ or aromatic hydrocarbon radi cal having 1
Bon"at ons or COR “wherein R is an ali phatic
EXgYyMEBEBSuat i ¢ hydr ocar bon radi cal having 1 to 14 carbon
ato
" ndons iRty e Bfent By SARARE iithe SHECH! apSichponen:
whihthag ot 5een@p¢csﬁceﬂ>1@scl%n¢j Thelf@llmmxa@es age previdpiprordsnto further
1!1@%&9 five iflehHARGS ar% ety ge Ed?istﬁgd aé"ﬂqltlﬁg ' @nlgss st]ated%thg con%rary, all parts
e conposition of enbodi nent wherei n the precursor
an¢ pATRDEIZES| A0 eXPEs§se ep amethidipsis. hBhert@”Hb iownlgbif ifragtharefersie a time of
apabﬁmaery 1%61 svnoLJa %Jna Iealeerumeeqmwn&eﬂs@omﬁ.paaﬁﬁeedm 28%C, and
an al cohol he conposition of enbodi ment 4 wherein
“mied atkwm’éreﬁr%tﬁ armtwe oggwﬁwaﬁed %rorbqunp ehgansss, MaptYde-(op isoalkanes,
avzﬁlaBl' taRneaN3 LR 0 XhdlthaPRAYSPAEEM fin BxGAKROIN CAERIBES, RS
koxi de group. 6. The conposition of enbodi nent 3
mhereln the precursor conposition is prepared by the
PrE%&QﬁJthS@gﬁ§hmMﬂﬁtt itaniumtetrachloride in
the presenc an eleciro onor e conpesition
of ehisBRvABRtramsiReCaiaHIng dssply f‘é’ng‘%‘bﬁrsl meaﬁpwé slic filler
(cg&Jsﬂmélll 086 101 104i RS e fFONACRbBNTMHPY adf TiGk, (bRp&Ed slibstiftialeattording to the
ased on t

ot osi tjon wei
oS L o B A B A e et prAgATIe oy drver
eqﬁnb&dsﬁlﬂﬁﬂﬁo@f'y dt&iﬂzdiEﬂ“iT@x@ta@)Oﬂ@ﬁiz&l sp&d ls?b)djlﬂfefbw gtodige Particles with a

osition (slurr
sulmtjﬁ%pﬁlgr Bﬁﬁ%"le §1%e)(ha51lfl1§ 6?%%?1{)3%‘5?t 23 iy é\mrogep Igiis)q g%ro}iluced into the
spitaly dRBH dtiidér tetigdetdturesaiqno LB0 60 Eaed ¢irchlaed t“ﬁtanshet alrgm ametasd of

is selec omth tal.s o
sob i 105 CbkEFne Bl T § < ime SR o ot e qrojrc and
a r@(ptslilfﬁmalhtltg/ yiald ah otitét galtem;ieeﬂ:llre ofnpdmnm'ra;el)al'ﬂd 1\2)) °@. The spray drying
h%ml%efs lpreSsuae% is i gmgaé\lg?acq pre sure 15%151y %i)é)l(\jzf Co@p?\%n% 4158{]5 Ezpabfo%’ m
atmmhdricb n@ c@malraﬂlvpanotatad}/s&,ss pxﬁparéﬂhlemgemhmdalwt skarry banimentower
conceg rzgln P Mtga ﬁ a\:yr%)rl fﬁlﬁ'l (f ﬂﬁt{a%gntg{t a%h%évgsrr}g%qg%&%g?%eg\%ldcﬁ?(
1ndlheed| in qalbldl cAhpostele dorensih® areldxpresred hgun. oot mdpsm;nttdmg

r el [ ocess for

R b L R el

ol efin nmononmer with a procaffalilykt accarding to any ane
of|_enbodi nentB51- ¥ oP1Gwi t{h BSGr ocdPW yst Bade| BYPS
mgt hod*of janyS-dne | of 88nbadi#Went s 8520, | andb a 104
cqcaffal yst| un@eér ol ePiSn_pol Yierizab8 on| cobdliti oS3t o
f or ni aomwrativemopanctersple ofltBe indeponcess according to
enbodi nent 11 wherein ethylene is honopol ynerized or

20
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copolynmerized with one or nore C3 8 a-olefins. 13. A

process according to enbodi nent 11 wherein the
weowanaleyst is triethylal um num or PCT/US2005/028238

tri(n-hexyl)alumi num EXAMPLES It is understood that
Gaﬁ-Pﬂa;@fI*RBﬁﬁte(T@\bgﬁtehQﬂldnS oper able in the absence of

3?!}51‘%‘%@3‘3‘% efl (ﬂclht scge sgr(i)ets g nﬁ/[engrlzsa 1§rp Ileaét&"’s-lua% CFd to prepare
ethylegke i -htxené copolyertersi Lintitnsd:aICMIB:Ohdmonsrlemhil@bf aaddclaaeé imlg$-A-
e L ue | i
6 4%%%’{%r aUr:n% ongltlgl?s olf ﬁgéét{rc))gzrgpé%cn Séazd g{?%ta@g pér?et @urrggurg or -n
hemyﬁiltgihnurb)aﬁfr ssidedr sh:earatehym the fiet reagybrt of 2 dindl resstetisysicmfaad grodert is
dis%amrﬁc)g?nt(? Ihe ?@%8500%50%5% yolgrﬁ r&§t (J?lgﬂxgtﬁ\{ugd n%gl?gﬂ ?Jdrdltlon?l quantities of
proggQal 2§ of ®catalmsj being sdsigd. aTm@afnetseactoefS@pgra% urgepgopditioes afflow ethylene
! &
T L Y OB LB 5 Yo
oparaeshanderEiriglt lrygragEX saspRUBLidn ten@ﬁww lew mojggularpycigh pely ngyrpontaining
muﬁfn t orh @Yool r'ﬂﬁ?etp?) C?)ﬁ%;lzzﬁ‘loh LAY S0 Wk&d3sive generation of
urry cont ai ni ng di ssol ve , a silane treate
resinfingdl silica filler (Cabosil" TS-61 0 avail able from
Cabat, quﬁlple) usﬁ%%léﬁﬁ}@lumm{lrﬁ Q@dﬁﬁi[ﬁfjana whs %ﬁ@t)ﬂnﬁdsit%n Ex. 1,
according to the teachings of US-A-6 87, 866
polymerigation shaditigas agaditted iF B firstieagirte Pfoé'i'%é‘é‘éghd%?cé‘ar weight
eth§Rh@Y-hEle¥EEopB e PRO R Vi4t oW 1ndet @2 1) ard @M ZEc deddis. Condltlons in the
rotary atom zer sp eeg

is adjusted to produce
secd 1rOcioruRA et FPoEA FFg Pﬁvﬁa&&r@ dhinga < @pﬁ%ﬂ g Tadex of 7:9
an&@en@nﬁy m@ t2B9ITMEx NI AQREGER og@StldnSs adhfel @U@ datapit@omposition
the s dryer at |nlet te tures frqgm 130-160 OC.
EXahH“%F éﬁ%ﬁ”ﬂf%ﬂiﬁmﬁﬁﬂcﬂﬂﬁ fonjrast, polymgrization employing

cat@lﬁﬁrc@%b&&toﬁ'[w gea%te3ﬂl@f' dignt hﬂdJ;Fachd's ghabtht polymerszafi@Omiisd be

eSS s o R B e R Bl

foraARGOchumktfematida)5- 120 0C. The spray dryi ng chanber
pressure is nmaintained at a pressure slightly above
at nospheric (5-7.5 Pa above atnospheric). A
conparative procatal yst, is prepared using a
procatal yst slurry having a | ower concentration
O Mgd 2, Tower funed silica content, and/or using a
| ower orifice velocity, as indicated in Table 1. Al
particle dinensions are expressed in mm Both
particles contain approxi mtely 30 percent filler and
are substantially spheroidally shaped. Table 1
conparative, not an exanple of the inventionGas-Phase
Et hyl ene Copol yneri zati on Li nked fluidized bed, pil ot
scal e, series polynerization reactors are used to
prepare ethylene/ 1-hexene copol yners under reaction
conditions substantially as disclosed in US A
6, 454, 976. Under the conditions of operation,
procat al yst and cocatal yst (triethylal um num or
-nhexyl al um nunm) are added separately to the first
reactor of a dual reactor system and product is
di scharged into the second reactor and pol ynmerization
conti nued wi thout additional quantities of procatalyst
or cocatal yst being added. The first reactor is
oper at ed under conditions of |ow ethylene
concentration to produce a hi gh nol ecul ar wei ght
copol ymer product. The second reactor is
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oper at ed under hi gh hydrogen concentrati on to produce
a | ow nol ecul ar wei ght pol ynmer contai ni ng m ni nal
W@ 0ve0zRF | ncor poration. These pol yneri zat i onPCT/US2005/028238
condi tions favor excessive generation of resin fines.
CIRdMSsxanpl e, using triethylal um num cocat al yst and
cat gl yst g ﬂ%?ﬁh%g%c%zst%omg&h%ﬁﬁﬂhé ﬁntﬂlngps&ﬂrﬁgrlnueﬁ&?npnsmg

are adj uste fir ctor to oduce a
magusisiiou halide wed teginpitien myqalen@f:ﬂeirswé)pewgles:gapfmg;anéverw&wﬁ ¢P50) of from

10 to %O’f]o JIFA] N4 Jhgrqgtém&& %})1 D@@@S%al%%l% s Eeftio QBRI thah or equal to 10.

tirons in the second reactor are adjusted to )
produce dhe reraosigion garendingtoeleiey | whaysin e avesemsishaldhicknesyparticle

sizk %S)éﬂgékn&sq{aﬁ&%eéngﬁ&fsﬁ)l S’Eh@tecﬁ)m%gfdr 9ar9619§1a1fmg particle size greater

[ ent stab operation i s achieved using catalyst
ﬂ%éﬁwesusgweétﬂ”@(]?l with low fines generation and no

stati ¢ buinl BaHbositiBn SRBUIMRSS claiRO] YRBEih a@tptdaatan?mbmwsngm is
catal yst conposition A generates sufficient fine

Prepaiet frem@PrecHERPT CRBOFHNREFPIMtREIA thoddtBe premat urel y
[Mfgat ) ATROREDEHN, ,Imﬁmai‘oﬁ doirphizesd ndasfuh@iedl, [GRIMdr Btanched

paor pol yner artl |l e fornation
sipl HRYTEhRED A 25 carban ot Rafe R é@%?fo%%?ﬂéﬂ'f&mcarbon radical
ha€ifgPasi4 dafan laﬂamts BeCORTWREin BG4 am@a@&fc o€ kﬁ&at@ﬂf?ﬂfobﬁrb@gradlcal

mag nesj um hal i n J ransi | on net t1.es
haa { RS RO AT O ages e S BEgTera X b e gl R
chibBnd mrontick (ﬁ*h@ﬁt&?ﬂ &ro.zwed; b 0a 2DaR/(E51 -p@ mD s heelsitde donor; q ranges

ratio of |es n or equal to 10. 2. The conposition
frogy, @rscf?rﬂﬂrt‘sb&él%%m 1 wherein the average shell
t hi aknessthe panpdsitios oB¢lZlen 3rglieiredn (h?lptectktswssmﬁattnoo)s prepared by the

reaﬁgéqe ﬁ!)‘ agg%r%dlgﬁérg{e taht alr'l{l%%bf:og:ﬁoﬁl?c[ 1tn Itl%:e eréc’sence oi” ngeacofol
3. Bhe corposhpdsdion af:dmmdi wigerdimthe Itrammon nwtaépcenpoundm a titanium

L A
1(}|)6r ] dTiThoRenposftiokOF Qalm 3 wlrﬁemet}n PRE@BOrcompesitvass mepared by the
regell 1?n ofu macg'&\és(i)u%wi h E{g@iﬁ@trtgparchlgxrxcﬁqg U:%%re@én%@ Qloeln efl:@%% $hnor.

ween -one an at ons s an a atic or
aromat i c Thyctpnmmrtbonf ¢laiah Cwtherdime filey lipm@ntllntl@aplbbmrtlcles in an

rr%‘ﬁg ol apl%%sp%er rbn%tal'c%mﬁ&ntﬁ)'n'v@%{ ic or aromatic

car haV| ng 1 to 14 carbon atons; each
O?e &r oupA msthod éor mlmg the petichtplyptepmposition f ¢lpighel ghecisns pthe

| istn )2 mdgnéstum halide
m%l‘md c%nigﬂgh?%) plg{; H‘%Qﬁ%&!& céx%si’ﬁgm (s%n'y?c&n he i me éshum halid

Is an el ectron donor; g ranges
compglmd()n}q)sos@nt oaﬁd{uept §ig a@ransitiongneta) compou%yh@@ﬁﬁwgfamlm metal is

sefdbte® kB We?}né’mg Biql_‘u@uﬁs@el 0P8 § HktRA e ONROBdrioliR Mabl€ of the Elements, iv)
prepared by the reaction of magnesi um dichloride wth

opgionally aninieral ekpudanerrand rea flesirerey-dryingribeliqustremposition to form
a %E& &QHB%&]E 'aﬁ@c)Q:follé‘Jt ﬁ% TRe fesWRIRE %llﬂ pﬁr’ﬂ&eJ ransition
|

ound is at anium halide or a titanium

hal o%u Kox] emasiggiof glaim § yhaeig frefvlar %{@@ﬁgreﬁgwr SPRRARItiGR is present in

anHRMPe thfd is frﬁes@@m(@%ﬂcédt @f‘th@flqlﬁdl @dnfﬁo&tlﬁ‘mer ein the
precur sor CoerOS 1on 1S prepa e.reaction of

magnbki und R 'P?ﬁh‘idlotf&lﬁl“hﬁwb%rf‘f’gﬂﬁnﬁf i%‘é“‘?l?jﬁ‘ltcﬁe presence
of am el eslpFdREssdaMiking &-pollier Sonippisieig tdntudtify at Cdagtione dlefin monomer

vvherelna%lllrls res in_the.solid art
i BEHY! eteosim e A font 8 Fas Ao B4 arGp e B he thod o
ary QAP O6d14in® B-10&ind Atocatalyst under olefin polymerization conditions to form a polymer
product..
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8. A nethod for making the procatal yst conposition of
claiml1l, the steps of the nethod conprising: a)
w@e@sioiersy a | i quid conposition (slurry) conprPEi/Ng2003/028238
a magnesi um hal i de conpound, ii) a solvent or diluent,
Fii)2a tnassdebd Rbordig &l clda TP anadindisleat [ holepolymerized or
transitjon netal is selﬁ§1ed fromthe netals of G oups
‘mﬁﬂ¥ﬂ?¥ﬁin.ﬂFWﬁWPWé%*S? f& Periodic Table of the
El enent s A prvdesgatdrdingtd cfaidn | iwhteinnbd coehtalgdt isaretthygalomjnum or tri(n-
and v) a filler; b) spray-drying the liquid
hm@@ﬁﬁﬁ@VTTon to forma spray-dried particle; and c)
collecting the resulting solid particles. 9. The
met hod of claim8 wherein the filler and/or precursor
conposition is present in an anmount that is from50 to
98 percent of the liquid conposition. 10. The net hod
of claim8 wherein the filler is fumed silica. I I . A
process for making a polyner conprising contacting at
| east one ol efin nmononer with a procatal yst accordi ng
to any one of clains 1-7 or wwth a procatal yst nade by
t he net hod of any one of clainms 8-10, and a cocatal yst
under ol efin polynerization conditions to forma
pol ymer product..12. A process according to claim
liwherein ethyl ene i s honopol ynerized or copol yneri zed
with one or nore C3.8 a-olefins. 13. A process
according to claimllwherein the cocatalyst is
triethylalum numor tri(nhexyl) alum num
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