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ROBUST SPRAY- DRI ED ZI EGLER- NATTA PROCATALYST AND
POLYMERI ZATI ON PROCESS EMPLOYI NG SAME CROSS REFERENCE
WO RAGEREINT Thi s application clains the benefitPof/us2085/022492
Provi si onal Application No. 60/600,082, filed August
ROBUSD SPRBNRRIERMIE GEERHFAT RYEROCAL AR Y STiANR B ERIZATION

relates to procatal b@ﬁ§ﬁ\§l’tb@(‘iﬁ Sg,_?\&ﬁesses for
maki ng such corrposHlSli{o and met hog's or using such
conpositions to nake polyners. Mre particularly, the

cﬂ&%ﬁﬁﬁ@ﬁﬁﬁ&bmfmﬁms to novel Ziegler-Natta

procat al yst conpositions which in conbination with

cocaflhis ygnhcatmnrﬁia@m & Yeneficehd Jirevidens] Apnlicgiina Nay 60/600 082, filed
AB%L Y Bhb gation of olefins. The properties of polymers

st’antially depend upon the properties of the

catal ysts used in their preparation. In particular,

qu_ﬁ(éﬁg FWO@ ze, size distribution, and
nor phol ogl cal properties of supported cat aI ysts
is i ffb@anamttontrdaféh@m’r@afébétrcamwsiltto}is amgesseniremaliag such compositions,
r a

R T i N R R
inyention sélatesgn nevebGieglepNattrensecstabrit eomppwuides ahickin Wltnﬂaélp@ with a
c&qeé V@@&&@%&E@Q&%ﬁ@ﬁs B 8 ?rfﬁdly%‘fén'zﬁﬁh%@bl@ﬁnsr esi stance

rasi on and shattering during .
poI y e prepariiasof pelpoes substapiéally EWGPW@WOW obile Ratalysts used in
thgff‘ 2%51)&1 gﬁutlﬁ’e[r Mhi Yhold of B siiat g, Léiz% ' sﬁg dﬁ@ﬁ%ﬂ@ﬂ and other
y Iportant are procatal yst
momlrrpbsmlupmpsrtnehaﬁsumom eataltfoih inprot ey ensvre @perelslity gnd commercial
I r
SRR FALbYSbEH LELRACK MRS L Kt

cq@@w AEMHOBHIoN dwublrhgdaaseé log: gpsbcatﬁlmst@pmlaly hevigg gngd meckanicgl properties
1ngfu8191% ?ésﬁtaﬁ@eﬂg @Jegﬂ Masgdnsaig gl’/a@cgru%qﬂn‘ﬁﬂ% the H%er E':gz%@)n process, thereby

sareeecte Into a ¢ ryrng
ingrrtifigtgoorhignlk éensmndelnﬁ@wtém the resultmgmhmetr@mdpﬁg Egeaily diggportant are
o .
pll%gactér.ﬂ %t g(t) e]gogitlgh'setﬁ géﬁs@xyﬁeéélg}g?r ?th t§ nﬁngﬂ cﬁﬁlﬁp&ﬁﬁgﬁﬂ
f or mEpray-dryitigds sprpléquvgl teshoise fr p@pirrmgtsqircbllegler-Natta polymerization
i
pfoﬁ&glgsgﬁg II1?1 r%/)p Fry&f ﬁ%g;i cg'?}glgt's Qéﬁalﬁ@cgg’s‘glgeg%d/&'gﬁ grﬁcfglx rr]natenals are
cjostedintodi chambes uoder dyéngsondifiond tgtemgvpiobrenisas dilednt leaying behind a solid
(973l g 1081 B39 5%, AR 69 FARARL0S BB e
irﬁbﬂm@ﬁng roerssst ﬁtmmlfabnewxg@nzaﬁem@fa qpapidslazn be ingyeresd byrehanges in
. f. : e .
vé’:lglﬁle %Iq sjrl){ég)g {nhte rdg{ {ﬁ) Qndﬁx%r Jé@ gﬁ%iétzq?n‘s ﬁythg %ﬂfrf}dﬁ?ﬁé bfo%!:s@ Sither large,
smalk of adgregatpdipariicésean baphizinas The mnéymm m@calsﬂ ns¢duge particles that are
%o\éﬁ@ﬁdﬁfﬂdg&ﬁl &8sk %M%gpggésanﬁﬁé Lpste BindRANGS 8RR spray-dried

ani unt and production pr ses ki ng and
parti¢les can hejp cordrel shapeandsemposéipoiof tid res@qugmqr@@es; ncl ude

US” Anfmerb s B8iricliSichn Jo BREi£0%: S 2ndf iagnesiom and

tlta@'umamd p8RuGRT progesdesUis- making30d vElgtng t@m bave |b|e<3n repayieh Examples
%%'A% k‘??’fs&a‘oﬁ _s8apy ?650%"3%@ 2b@! 45h@s 5 ffk?ﬁ9y4 ; US-A-4,090,479;

sta er ol ddl $haped’ so pr ocat
U|Sa4&-t4;5@8 842; h@%ﬁ§8&6&7@ agbUS-A 4 302,565. Generally, such compositions have been

produced in the form of substantially spheroidal shaped solid procatalyst particles having average

particle diameters from 1 to 100 pm, depending on the intended end use. Porosity and cohesive
strength of the particles can 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
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particle dianmeters from1l to 100 nm depending on the

i ntended end use. Porosity and cohesive strength of
woheospmasdasi cl es can be adj usted by the use of fPCI@IS3005/022492

such as silica, and bi'nders, such as polyneric
stengtiiral infemsity edheueslting parisio.dDisadvaripgepslinhdisveroglid particles tend to
hRRNGWr! ﬁﬁu&{v@ueﬁ %éfﬁ&gwiyé Gud 8 tlgbrf@@ttlﬁl[ Rl ridFbibA of the procatalyst

I nt egr e resulting particles.
patidaareant aév@eet@ aSpoyivelp prrveinio coplpetviihdhe qosptelist opmgnausT o to otherwise
p{}ﬁé’ ?até QURL pdN RAREE I P dck&Sis %radlﬁf dsisGitRB fdofons BiBe pAidINE

that 1 nterior regions of the procatal yst particle
are Rewitgteadvanceinitiear q]aéqu};d@w@ fprggaing¢splagates. Wergstillgmains a

né:eﬁ"f t@}i o Ziddler FRRL B at st vk hﬁﬁr%eﬁ%eﬂ@lﬁfah& Rieb.NProcatalyst
yer | zatl on process as readi | y as Ssurrtace

cqrmgqsmnlss leing nr@rqgendtreseska@ce tehaiicrieg a0dgengpian ebpqlymgrfiges are highly

d@s{rl;:d C@érﬁfaﬂ&goig%lﬁr{é? ik &Qﬁlbﬁﬁbl@ 48 SRR DI the B@l"yﬁeﬁiahbﬂl equipment,

remal ns a nee uce Ziegler-Natta procatal ysts

thiereby pRysingrprobleed “ptéfo%knﬂ yerrob prsirpraingent inthe gyplegay dgpding to
eé}%zﬂéﬁ? fa‘il{u%nlﬁlggﬁé@ Jﬂgr F1ﬂ %@&c@@éﬁé&&?cﬁlﬁx%\éﬁ%&‘ﬁﬁ& dAflalso cause

gener at | fines are esire
piGblews &t qiqy\msmanﬁ@n@lmrof the mebmersonsm a@ﬂsﬁgw@ytmaﬂéatm system. Fines can
Rl fé&)&’ Rolyh %LP%C m\i\}fﬂg E‘ﬂté@ﬁd A, %Mr&@ﬁ@&fety pp(%‘ie%gy The above problems

causing pro ms W th bed l'evél contro
mgkg ¢1m1mmnpr teduqtlh@oﬁwr@ §ass imperinkig cpresméwﬂ piEation, especially of a
g%ﬁh% gmggerablllty and reduced efficiency.

|nes can al so cause problenms in
down in T malnmh aeriths rqaglondystemewhee (hespmensitien pf the pelygers pgoduced in the
1

e P R e
cqutiotyiue red sieh eplswtien. pRHabIS dwesto fseatrans IpaENice Af Rypcise bed level
SRS dsQRhcR s fﬁgk HFcft pfob?lﬁés 6%&%&%& afe QRS FinBlienced by the

operation, espe hase pol ynerization
refative emeunt ppodymeal moldmeé iseseh eegct@re dEthe bedsyeighinyre ppi@resisely known, it
in the
i AT By o Rl o B MRS D coence of
pol yiN¥th espaei$o the preparationaif aelygthylenersnd, Pth@rcs%thy&ﬂﬁ/ thtﬁﬁaszopolymers itis
e L S
andrelativedyllacge diffengreestin éxsomyprated gomoneaier. pksi an@nce fipad polymers with the
bésE g%ﬂ%k%&ﬂ%& el 3116 ?%gegr%é% {rol'lﬁvc% aotf 'L%‘?%?Wﬁugé a i?dgh%{%%th high
npteeclmswe«tlght mbnwprpmtlng@ TegioritE préargv cqmérfqn@upltesmb Ip theseqang reactor, a
I%Qﬁﬁllgfegdlar%? 1} c;‘}'rtl‘x)ﬁd&) e? sqgr%{e'ﬂ' h n?éyytaﬁo fEReHondRer
repar ol'yet ene an
mbmytamdeblm n@rmﬂy n a@@p}@m}m@s than thet m@onpﬂr@ﬁ(blflrﬂ@dnszmolecular weight
F&lgﬁi u%e Enoﬁe@ Bﬂgelgﬁ ??fﬁ?&n@n‘c 1?@5&1&5&3&‘9@ %&yﬁ&tfﬁles can become a

arge rm ecu ar wel ences and rel ati vel

siigaifigant giobfeny especalyi When thedlopdndexdB1.ouTA BrEds, C‘P@dltlon 190/2.16) of the
re%{-ﬂﬂgg?(ﬁ efg‘]ﬂrl tf?éjljaﬁf%?f ?16‘ (?VE CQZ ) gﬁ %Igﬁsﬁndﬁﬁylﬁé&@rated comonomer content

t s aveé one of
1srlw¢ham5s%/qnglmuttre@t aspseipYiiess thantdS i yeigpreatl ar wei ght

and ?%88&1& I gttﬂerbgdefl of@b@d’cfﬁﬁ/ onfle (ﬁffé(rerﬁ %HBH@H% thB BB reactor

In the sec react or ow nol ecul ar V\EI&@E portion

sytent (leat pairgdwetion of high mekasulahiveight palymat fret @nd Joavee Brisadarayeight
pblﬁ&gf ROSRALEL Yice péﬁa% N ﬂﬁh il ﬁeﬂd @ma%@Mcahtﬁsﬁff&r%%oE%F properties

rporated In ecul ar wel g ortlon

thah éire tubeofithertolymsk @@uulesr Thisi lgmhewﬁ@bm@mto th§ fagt af fhetines also tend
is
tJe Igcrptg% gésy éﬁﬁclés 1.1?]&1% b gt\?vr %ﬁﬁgﬁﬁ@% tﬁ’eér?i'o ngﬂsd_‘lqh'\hgggonfbhﬁgloﬁ% the final
pm@nmpmpsmem@m trm@)tm@fto thi QECP@%@MCPT AGsPSY-ynmer is in the
range from0.1 to 2.0 g/1 Omin, and the incorporated
conononer content

2



is less than 5 wei ght percent, especially |ess than
4.5 wt wei ght percent. Dependi ng on the order of
wonrowwesison of the different polymers in the nBCTiUSR®5/022492
reactor system (that is Froductlon of hi gh nol ecul ar
wei glﬁhis prolugnrteads ta futher groploms ieonnopeding the pelingjitito pellets for end-use.
[
ol e s g&e‘?&nl ke %Fnﬁ’ac}? §¥ é{g‘ﬁﬁé’%}lﬂy <|'11ﬁ€re£t S Suldk lwvlm ﬁt%? grah@mng

cant ent polyner pro erties

canhpmsitioh korefargdie ﬂpmmamer orbatk Hobner. Thltkough thy @Pﬁtlé‘!9%Qf b1061 the bulk

1
o8 B d R O hPERo SR, A Bt
prodectaiehe e sigilavisddscoustteraperatere (thet if the kerpgreter s vhich the melt viscosity of
tHR [i\%)grroh%ssls Qs%grﬁfaﬁ %%@5}& L iride ?ayﬂlé}erm% «mﬂ 1RGOt siRificantly

StO urt her robl ens 1 n
differepomeleduley wel@t qmdl ispiviseoup FMpeRsRITG fétmsthﬁ emagnder af gl pofypper, are not

egéﬁ }{Cﬂo% é{eouﬁtbhl%l bl RRR uR rbﬁlk@)%s@%ult YartRf fo%hg BirddafedMciohs in the

ecul ar wel ght branchi n 05|t|on

res@tipppodyine gelidi and eandgad Melsmr o@ell defqstsiiy nf 1 ¢ @thghextruded

alrtlplg BQJe%&Ei‘Fcﬁn of both the bulk materi al and the fines
T el at roughly the same tenperature, nmixing is
h anp@h@dg@nlta@@sofmb’ﬂ}sr ﬁmaaﬁasprwd% cspesially fox eas RbesA ddefBus
L
pél?rgsg'?ﬂc Lzatio rg?eggeﬁ p o g{l g?gﬁ%? dél Ssgleeﬁ%eia}gpf S)%’Eteltﬂpﬁl B precise
cadnr)f polfires @mlsrylmers ofilyelievedfy preciseenatrelpf Hie refptive amount of
| ecul ar wei ght and
p&ggghéégﬁghbﬁﬁ%gﬁg@%?%&? an the remai nder of the
pol y#ecordiagle, itisdesinabld id Iymhmmlg%m@@ disesyin gh Qleln pelyherizaiéon process.
Ogg %alé ? qugcﬁtcm?%ﬁch rp%%prfe fei{légan C an gq'e&lﬁgfeg@lgb%% ir)lrdge%tﬁgsrt particles
thaeefre susseptlhle It tlmproﬁiudtm ofgrolyzeen éinesewt: tmﬁi@tiomg grabragioprpfethat end,
%ﬂﬁ%I 5&9%1&%3}1?3% 4§ Bl?glrﬁé %glgapp gcg g;lt%if@ P‘/,ltfl SRR HnSchnical strength that
rqsuitsymmdu@dtppkymepﬁm ehilest thashme timepnesséseing geod pplyperization response
aé&é? g}gr series reactor systems in which precise
rol”of polyner conposition is only achieved by
preci se control of the relative anount of pol yner
SQ&H&X&%QOFQIE@ VR FigN € reactors. Accordingly, it is
esirable to n1n|n1z§§golyner fines in an olefin
pol yifbe af.@memnpnpd oeed ssfulfitiadby epetop moterpspasty 9é the dnverjion disclosed
y I
h&glln ﬂf&)Ie aééyétg tHe%n fftw‘ﬁ cbﬁ%ﬁ@%é@&gﬁ%&% g[?}@%ﬁﬁgshta};&%wles ofa
magm:edmmhabdﬁ @mtapmtgmeqatamsmgipds;@m &pid pagiéalesdavinganpyverage size (D50) of
r T
fr? 1%% 9(5] )i, efel:]an%r 123(2 ‘(510 }g gltﬁ% f‘hmt?ﬁ:éfer%y hpxg aZb 2(?’?51]1111 Ofd tSmprising at
lamdhmcemaﬂ)re@tabbwg tehst 26, a@rcqnéwll mpast prnfe b kst go pgrpgnf of particles
byl Bt AP Aot o T RRAG BRI RS I Gl
chasheENTedY dFtweragashelhthirknessodrinlsstte rasiof Thieknessdatipydetsrrained by SEM
%ﬁﬁg [
te%hxélgp ‘?or ?Rg{éﬁ ﬁav%f f&}e OS%X Hefrjilﬂglgﬁs@;gjﬁ ggégaﬁ%}?gﬁ 0‘;/2 pﬂeﬂarably greater
ﬂapbéﬁoldal shaped particles of a magnesi um hal i de
cont §i i Qg P 9& q{‘n%};&ttlo]‘i %%3% fn od ﬁ)?inqk_lﬁé‘fhte 'f&la;&ﬁng procatalyst
havi ng an av rage Si ze rom 10
cpmlacfs&toabhy stdr of thes@thed cemptistnsse) pmvefil@& fabqu}d Wl@@l qognprising i) a
l?aﬂg%go%g}%gﬂécﬁ '115] ogxgen cﬁ%ﬁﬁen@ &'t ﬂﬁ%ﬁ Iﬁétglf ifi}ﬁ&ln)d wherein the

nost pr e er a
tqaml eta:lﬁs qyl,;qct[ed ﬁ'bmghe metals of Groups 3-10 and ant*l\am s of the Periodic Table of

\

the Elements iv) optionally an internal electron donor, and v) further optionally a filler; b) spray-

drying the composition to form a spray-dried particle; and ¢) collecting the resulting solid particles,
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havi ng substantial internal void volune and a

substantially nonolithic surface |ayer (shell)
wohereaessri zed by an average shell thickness/ parmised0s/022492

size ratio (Thickness Ratio) determ ned by SEM

chasactrnizefliadhat the mpgpesive katidpeopinasndfarmes acqubstartially gfusgiedssolution in the
S&ggﬁmqgmgg1of greater than 0.2, preferably greater

han 25. I n another aspect, the invention relates to

a neifrhféﬂl angfherpaRich gheripnentionrelgiss iog 5ecsesefprangking a polymer comprising
cGIATRAS b1k oneloldin HichBRe it tRefoPEb L Bro%&iﬁ% 'oﬂvﬁﬂ a pRkatalyst made by

providing a liquid conposition conprising i)

thedemmeaingmethed. faba easaplysimgder plefin golgBprzarien @mdlapmsde frm a polymer
pkhh& a transition nmetal conpound wherein the

transition netal is selected fromthe netals of G oups

3-10 and Lant hani p*s of the Periodic Table of the

| ternal el ectron donor,
B%Igﬂwwﬁerﬁ?lt ?g% IHXA'SWNHSI ler; b) spraydrying t he
conpHEGYRB 111 ig aagrﬁmm éluﬁwlalyofdml@a plpaw pandéiongeigplesied in forming
pﬁﬁghﬁgkbﬁghgggmﬁ q&&kﬁg, ghld particles, characterized
Int al

e nagne ium e compound forns a
subs FEFIRE R liga syamurrgaﬁl@ttogmmngraph ($EM) efepregstalysinartistes of Example 1.
di lug 4 dchiniRLREE mRSREMh (SEMPof FRYRMnleR Brocatalyst particles of
relatg%U§%@é pfocess for making g pof@ner conp????ﬁaSp oo
Egorplatti ng at | east one ol efin nonomer with the
foregoi ng procatalyst or with a procatal yst nade by

the foregoing nethod, and a cocatal yst under olefin
DEFFAIREP DESCRIPTdONi ti ons to form a pol ynmer product.

BRI E I
E.Illggﬁ%g%t%g é_g}tgr\ﬂ’aeﬁo:cg% *f{gofl | @é@eﬁé IgrBEsh’EH h&ferRo the Periodic Table of

rocess conditions

tr@rﬁwmy@dpubhshed and mm&%@@&%’%?reﬁ £+ 085 Akocaw dplrgneedo a Group
of @1% J‘s\ﬁ%ﬁ‘ké fgglg ’\ﬁ %J 1%uﬁssas fﬁ&@c{]ﬂ'ﬂlﬁg Pﬁloﬁﬁt”fagﬁ of the Elements using

n1cr grap procata st particles of
the TURACIsIRERS fir sumbering srivpy Her E@”P@SsﬁOferéﬁe@ gtatep hatersmthﬁ the

%&?ﬁ%ﬁ%ﬁ%a%#@&ﬁ% Pﬁ Py uﬁé‘)?gdﬁlglg I‘etf%étéﬁae)ﬁegeen} Iarg éllergby incorporated

by eefétrence fn theieerfireyréantle aqwivaleny UStvarsionstletest istsg inchgporated by reference)

ef g%é}wlh %gpggteto %I%Cd}%r s S&[E?ﬁﬁ’lélc t&%%ghégf r@d?glﬁls and general

knafledge irc e aib. Hn@scstqbeddfp tl@cwlpasv ppdicit fiom thQJanIfﬁét O @sfemary in the
r {i's Periodic Table of the
%allﬁa%%ﬁlfsﬁeﬁtgyﬁgg{eﬁg%gg %/st em for nunbering groups.
For plappessiog h@tmuhe teal “@ruptising rarl derivagyeadhdrend is nohigtended to exclude
tﬁ"e sgrﬂ:'e%f éH aﬂ& 1019&?‘: nert aste Rk ﬁpéeilufec@ 4B or 3t the same is disclosed
R 3 Rerern

Icatio erenc her e y | ncorporate

ht:xymr &f epdenie evq1¢1artyhﬂ@ubt @kﬂompemoné elﬂlnteldéte@m}hr\@ag@ﬁﬁ e&he term
“(YO%{ ‘T‘fs g’ xfn&%ngﬁa aﬁc‘ﬁhbrﬁ?&ﬂx’ & aagﬁ%‘?yor %@1];1 unld Qﬁjess stated to the

ecl spec osure of syn t heti
corenatm Ty o@srasty fév\/temat pmsasltlsg esawéialbeqferf abpeRreslhescie @X¢1wies from the

(% g of’a'({n suclelge ecci{aﬁ&? ng%fhe{ &%%pgf?é?ﬁ rséf) Yr ﬁ)ﬂogga{ulece)&:eﬁtlhg fHose that are

e context, r cust o art
npfeesseptinl 60 enceblins eBhedemyis mghtlng off, lé\pfp@ &ml\a@s &S Qopponanh gtep or

pl}o%dgrqe;rg)g Q%E%iﬁ%ﬂ@&i gﬂéﬁ%d defididaatrnY fom tBeBRss dtsted@herwise, refers to the

listed members individually as well as in any combination.

Ziegler-Natta procatalyst compositions can be produced by numerous techniques including
physical blending of solid mixtures of magnesium halides with titanium halides or the in situ
formation of halogenating agents such as by reducing a titanium halide compound with elemental

magnesium. Solid phase forming techniques involve the use of ball-mills or other suitable grinding
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the presence of any additional conponent, step or
procedure, whether or not the sane is disclosed
waenwion3osin order to avoid any doubt, all conmpBeTmISLNS/022492
claimed herein through use of the term"conprising”
amxhgoninninutima equipmendd Bictipitatioh tegbidques wey umFmtﬁﬁ\ haloggnations with various

t,
SRR b0 FAb b SBO et et
her eiVariousxusthede of thaking nrmtab@b@@lpoﬁuan yresueweédbagt. ncluded in
tl{eﬁe%étfi‘éds%  {ARY a8l aak B HRIPENANtUS-S58R7, 55,3296 Okl [5947,032; 5,247,031,

excep are not essentia gfra Il y
:22%34%64%53 tiﬁné,llél,39|9@5 616,038 5,1@6%06; B Sl%le%o WRS7; 5 066 38;

t
5@8??%2&?3‘4@6? L8371 Y SKpe[y: Ir4392'9%7 %P&% 'o§*( Q@élk,ﬁss 4547476 4,540,675

s ted.” The ess st
AohENni 62,2 Toefreredsewberehin 4 prgf@mﬂ m%lmﬁeihg pren@ramndamlvey chlorination

oiaz?m egl\n;ﬁ/s ¢ %bu?lHOSI EJ&IH& QPJO ndgI ?Q(Ldﬁ gﬁ&é fPresence of an inert solid

I ons ca NUNEr 0US
ma@ohlncsqmaélyu sﬂma,@mnnga phylsinmamh@ltee ﬁlcﬁungar@ﬁbswpq dlhe resulting
%ﬁ%ﬂlﬂ& §cofthlTROMGS &m@@ xjh%?ésu}% Biokdnt A HRAAL fngtgﬁnaénes
e In si tion o ogenati ng agents such

e@ydﬂbdpmﬁmgoawmwhanmumﬂhal|de conmpound wi th elenental

na n
g %f&%%b&mr 1‘} tﬂ%@%&ﬁﬁ 1}§¥ Hg(g?lfg E}fmggq of‘é/ e&ﬁ'sotr B? reaction ,
wurh e orutdre gagpsiimnkategen @ncbtcanpitloramﬁt@lrsoure% r&uqmsqmys for magnesium

mo?‘e%e{ S&S&’et :: ?s"i\g{? o %ﬁé@&?gﬂg&%ﬁl%%&%ﬁ%{g Eﬂ g&‘@ﬁﬂ{ dll&%des or

aqums at gesboxybrcp wgmsmnsalkoxgdes vwsylweddﬁo Besfasfed gerit¢ay gf magnesium
t t
RSP AR BB A0S, B pypsyon €.
alkbxidgs, ¢specidlBmaghestBYcop@RuUNds | OQ@DIPM§9 coBtainiig, 2 Bast one ethoxy group.

ristl o g S bt ot 4R
cENBBAJ3 Ghitabls PRBe6A transiti@O0cta n@ieti¢s Wolpderhy coresigRging §F:s)
aﬂ&byg &e% fﬁgﬂ \quldeA& I?aﬂllées aZxﬁ’ml Pfééﬁae%ZP Prcﬁferfle%q”% gI]SOI'S%O égse%zcﬁor more

erre e preparation
magnﬁsilmd@b Ialkoxudﬂalthabde mntaannmgn@smmt&nmgw opg or more titanium (C;.
)'QHZS& seorqlaéé:egnpounds optionally in the presence of an
) ner’;él sol naterial, especially silica, alumna, an

al uniSnitebid traoatl@l metal comppunds otb@mganaﬁwn qiHangdieny lrtclurflg compounds of
ﬁxg{@l%ﬁﬁg 8¢ t?%&?ﬁ %g&@{ajlf ﬁfcoﬁhml %ﬁ&n% ' dﬂ'ﬁntalum In certain

0 ransi noi eti es,’ especi al
embmhmcrmsxmmer tyeasitioh metalspiuch asdafer transiteremetat ot brafirnidpse or mixtures of
Fo%ta (ltVXISf,an{h% ﬁ%@&% Y vialiegeRgyLen of a precursor
t nore nmagnesi um hal ogen and
tr an@rdfevmd trapsitidn m@almmasounMQ HMBHM/QIMPQJJ@S ¢asyesponding to the
A i I
fu1 Wi %1(5@)2_%6 %Lérglﬁ Iiz lﬂl% 'Efg]g&?i)gé(ﬁ? fé@séti%cl} sugslg{ﬂgg {nghlﬁubsututed
h@droc}wbyb gooyip betvirg Inte@h e&bmtemk prclably wethrlexy, othylges butyloxy,
[ i

RSSO RUSRER O pRUDEE DL 25 B0, FRARHS e,
IR GANES frumn 0(t6:4 Mixtatek oftitardemn cgsmmlsaian e ﬁ‘ﬂ{:}%@éﬂﬁdﬁﬁmd

COMPRE re%f:reoc Qéé%%tlgﬁ( ﬁl%taf dn??aﬁlhesozfﬁﬁ hﬁ(}!ﬂ%ﬁélates having
gr oup. erre ns a |t|ona conprise a
1tto 8nabar abmnmqr allcolmhanmgrgmd Exeslples:o@uﬂwornppmdﬁ ude: TiCly, TiBry, Tily,
TROTANIE ffﬁg@‘bﬂg‘sﬁ CEOMGER @L, Tlg@@?i&tﬂ *i‘x(@ét}i%3)]3r , Ti-(OCH7)C

e co res ond

TdDﬁlHa)gBdeB(O%ﬁs)z@wl@(&HMz%uTl&CﬂmB%TI(OﬁH@B%s T!é@Csz)sCI
[ e magnesium (C - )
T§$E9§9§g’o(ﬁﬁgfﬁgiﬁggﬁggggﬁﬁQﬁconpounds and optionally

one or nore titanium (G -

Di
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4) al koxi des or halides. Suitable transition netal
conpounds other than titanium or vanadi um i ncl ude
woanposds of other Group 3-8 transition netal BCT/US2005/022492
especially zirconium hafnium niobium or tantal um
I n cdhe aiantiyebatrinsision setabeqrencund exmaikiurend tresitigngneta] gempounds used
L éﬁﬁ% lig Bay? e, Bt % type of procatal
r%igaﬁhggm %t (%%%]P%g% gﬂn d? or ‘Lant Z gﬁrrgt1 al sype X prk())ca alyst
desired. albIsemey embpdithentsphe folar giorof alﬁ@eﬁm@rﬁo fressiion gwsteb mgﬂd may be
3 Uiish 63 RegelLid i§07AbAly, molar rati
A R A e A
of lsaatesmmm iransitiometal epmpawst franyd @dlowywreﬁ@aﬁday‘rx Pigfesigp transition metal
mhﬁ%ﬁ#@ 1 to 25 carbon atons, preferably nethyl oxy,
oxy, butyl oxy, hexyloxy, decyl oxy, dodecyl oxy,
phe n?bmgg a gyitable propajalyst pempositign may beleccopplished ig gnymanner. One
tim)lg I;técgﬁquea!iH\%l@es g‘HJY agan Qahtdg w4th Maffstlwn%etélfcompound The
t1tani um conpoun e enployed if desired
conpshents & dcsnrabis p«omlzmedméﬁ éﬂmp@@mm@@g fapra - 701 tp 300 ‘if}n Preferably, the
éﬂ@ SisHofh Jodb 95 @%Lﬁ&&éramwoa%lo {2 2, 51 561d BL 85w the
te group such cofpounds
bq)lhx;g paj@ -of FyGolyentpr gﬂuﬁnt emgloyed TIn@plge SULIEE o2 oS (b,egnagnesmm halide

R AN R T FBBI T scpramens

miRGls 20 5 ToyrGEs HifBgiedit@achipvg wﬁw«} %ﬁ@tramrn(céeﬁgl)l i halide.

Sqﬂf E;g &ie enérg \ e;%ﬁl@é Whe u o df ng%gﬁmg%ﬁ'ﬂpmem however

antltyo a transition
ultresmpisLsath nmtmsmtaélc ofixqrs, anetheri S@lﬁﬁblpékalpese@ﬁm @ﬁm@yeé;@dﬂd in

d%ﬂﬁﬁ#fﬁ@%h%ﬂﬁﬁf&%ﬁ&?lyStS of the invention may vary

ependi ng on the type of procatal yst desired, m

some Aentfgmdrmmlssor Qmomwafgr vsghpreingds a mixgs aspneiuitanium compound
f #hée Fo%hﬁl&%@k ﬂg@ﬁt X& Qrﬂprgfﬂrig 1%%1181%@6: J?blﬂﬁlﬂl?dl%@ar%dra@éal having 1

di ng upon the specific ca

S

H

~ tooueaeqagm aGem er @ORywhemm BFis ralipbesicst amghielsidaneniben radical having 1 to

1&[, attén(?sn i OR g&QFEQH@& ropﬁlfférelitoX]ig)m p%n&ﬁﬁé RY & EIGrme bromine,

erré on met al t1fant um
osmdmabi ie0.ptof areitryidy 2-donps a;retfqr@hhy Frwyis Gé2. ety pslﬁelaost preferably -
n n
0- 4f axgdqyr}sa PE@ gw?crfera ? -85 fﬁbgt %%&aﬁlf? gnglﬁt génlﬂls\rér)g a\ffﬁee{ﬂy)i)'rébgred by
hdggqmum@f a ﬁhsne@mnmd @tmsmmoetamm combupd ebpbitiredAn espgcially
%sﬁ‘gﬁ? k%ter nge'&iﬁ'ﬁe}g%ogg) Eég% 6&& otf %%%rg %&t@cq r%u% @J @cl:légjra)échlormated
afopativ @ﬁnnoondl 20st@pecialiy clébrebﬂnaenbeanb@amh ftsmmaﬂizzs ethpmed, and an inorganic

cﬁ%&% n%e%?{uéuﬁﬁhé/ %Ulg'ﬁrgé f:lﬁ{gﬁjir IF%( e s 0 utﬁ?%hrlldrghﬁ quﬁlthCS of silicon,
aluinirami mtmmno amﬁcm!@ytltmeurmtetr@dﬂ@dmoneltl@mume%ndﬂ@@pgnost

dn s, 30 minutes to 5 hours are
LA
u |C|ent to ac I eve the desired concentration of

magn &séettrinieabpdmentSilic frequesat compxisetg cpmpegitisniohtheformula:
[Iﬁg(gb ?FTI? B@:{];Zf)gqe, whkrelFROORNS Qﬁlonéﬁlﬁéuf)hep Qin€4r BARMHed alcohol

soun enerators, static mxers, or

hmimmlvet\mnpa@m@ 28 @wbele@om?mﬂé are#pqt@y denar.especilly o compound selected
frg{nscﬂg éra%(%bngg 'E!f %ﬁ(ﬁ%st}pfos rof %gﬁhtaceﬂd al%nﬁﬁ@éa%d'x?ﬁc acids, aliphatic ethers,

Fecursar corpssition erein Is a mxed
GY@Q ﬁélsnsmnﬂtahplam katonssimpengssifrom Ottt&0; fr il @i 2; and R', X, d, e, and fare as

Pﬁég%r 0% & Xf’ro%@ag sl? l:(ﬁnﬁgltlbl% e"f)r{blo"')‘rkd RRAL hEmBlend SPRSyfene

on ra
homopolymers or copolymers generally 1nclude an electron donor for purposes of controlling

tacticity of the resulting polymer, and may differ in chemical composition from procatalysts used to

prepare ethylene homopolymers or copolymers of ethylene and an a-olefin.
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to 14 carbon atonms or COR wherein R is an aliphatic

or aromati c hydrocarbon radical having 1 to 14 carbon
wataww3sach ORe group is the sane or differenPCTXS2®S5/022492

i ndependently R, chlorine, bronmine or iodine; dis

0.5 Arrefergtnsscatalsisi pupositionfesethylensielymistizatigns compgses TiCl;, formed
b}th% %du&fo%f ?rl‘ﬁg% %ﬂl%m%ﬁesﬁﬁ?ﬂeta? fn%@ﬁr@%%hé’e St eleﬁm dbndrS The electron

prefera nost preferab
donoe emplaysdgn ﬁnseemh@émenspf iredpepniden 1pyst h%lfr@ﬁgcé sehstiypntyeontpining active

hmﬁssh&msw og 1tg?da I3 &faﬂmbﬁunaggr QU Rl u’?@h)ﬁt)ﬂirrﬁagnesmm

espeC| al esl r | e reaction ium conpri ses
ang titaniyre te@ﬁclﬁ@nd&r Shereiluctiph praeess reéuiﬁ@ dxthg fqrylatapn of a mixture of

mﬁ QMR8 5%51{11?}11 ﬁ%ﬂ}&ﬂﬂ@ ¢h th% B8 R&RpIEL Yrith the glectron donor.

or obenzene, an a especi ally ethano
Thlﬂ tRagfiom;cen billastiated by thy fdé}é‘ﬁlﬂg eqggtionabl e i norg ani c

[ u f
2 SRAFEDNES 180 SOENCS OIS R, Rl S L By o oo,
preferablictatrady g &iray al um num sequi chl ori de, nost

es p egbc&&hée)/még'n s"fi}ﬂﬁ e B gﬁfrffl?!eag{ﬂzed\ﬁth dthhitR 'Eétlﬁ&}ﬂ‘onde it is preferable to

I ments precur conprises a COI’TpOSI tion of

elmbiey thometal i thf foryp R OMyse Btﬂml@cyatélyretmt{ HPWgersin oyfeeiognqgerate the
reEgtlgﬁ' rété ﬁla% 1{:169 ah'a@&@ée pgftwf%rsﬂl% Bhﬁgn ahsahelo 10 mm,
avi ng ne an car bon "at ons; 'S an
prefeeablyt foem & omwto, 4 mwpare p@fdrqblsaermrbmé uﬁaslrgblvsmp alef of grgnesium metal
fog' Qw?e {\x%urﬂolg (Ef%ﬁﬁxﬁdﬂp@trﬁﬂéﬁhg%l gﬁ)g&{ # tRfre@chidhat i ¢ and
I C acl ds

IC car tic ethers, cyclic
et h eFom amdls 4 41q9hm1$ of dl@trmor epmpanskese Jdvaagsonsly @amloyed per
mbl (&fﬁlt&l’l tetrggh%og‘tde 3)?& og o 500 rﬂ(ﬁgoif é'fé'cﬁo@a"onor ompound per mol
previ ous %roca tal'yst conpositions e T oyed
of titartitma tqmaducbrsd@t witlemest ofitho pigessheing mmml pEas ﬂ%orohmng spray-drying.
U&ﬁﬁg ltﬂéWgﬁ gﬁ’ﬂl%@t@i % ?fdde{ffd é&ﬂ&uﬁ‘é‘oﬁ t Ha:ﬁlxﬁﬂﬁé di‘sQﬂved in the
pur poses controll'ing tacticity o e resultin
elpaston denor camplmmédewNee at i alsacpvesible i adé@imﬁtﬁ@mtm tetraghiqaigle to a mixture
oRRSERL LIRS0, D0 S LIS & TR o o
argioagaesiiny metal:twrﬂpftﬂfrotrpmdpmmor@phm tegrthepoPydinsrilyzgactionis effected
béi(gw.ﬁ{e bOfiR ﬁelg (ff the]c e‘?JcEEtgd&%r d Hi%I"eHB b(J\Jéeﬁ:bél ald F0°C. An inert
nmag nest unt resence of an el’ectron donor.
atwhaohete@bwld)he m@imameda itk Qymtm%phfﬁf: thatdrherdeastiverunder theneonditions
t ofree of substituents containing
mh@¥§@éhﬁ§%?%§gﬁgﬁguch as hydroxyl groups, as such
f uncThoredictign of fpanivre tetth¢hjoride adth nwgnﬁlumﬁalrﬁﬁgwéb’ reflts in formation
ofaéqsq)lqthto}l "éléﬂté‘i{ﬁ %81#&’ IH&Q{)% r%ggs?unq— Hl@lﬂ&%jeuf&t é\?ﬂr b %?E% 9f titanium

orma a mxture o magnesi um
trizhlohifle endiwhign s stbstaatdliyifree of widewrabld by-pradueth eAdditapplgnaggesium

e 4 I
R oy e a0 G B0 A PAG e MIR R PR “‘Zﬁ;“?@‘““abl%
siffjcient nagnaShv@( diehi@ide igldbdto Bl B 2 Mpe/di moRByatie frgle tp 15:1, most
%@%aeo f l’r(?rﬁw 190 6 qqﬁ[}ﬁ{tmnﬁ Rx%s@tfoﬁx%ﬁ\%l ﬁcﬁlﬂgsdsqlgl{ écért e defined previously
magnesi um et al y reactive wt

miay baaddadrasg ml} eddlitional glectrén doper qgrrmfmnda tsbrecielly @agsl vdjcht iy have
13 Al tulcflotal 100k A1 I ACH LAY bE de badr A tedhetion i
powder In order to moderate the reattion rate.
mwugﬁasmuwﬂbartlcles havi ng an average particle size of

from

ar e 6;9%11?1 oy he ﬁB&(aﬁs?&ﬁfyo%ﬁ%Mﬁl& fﬂleﬁm)lndmg agents,
qm@tsegolmmhm m¢<bﬁer%\mdr the @ﬁmrrmﬂl@sd ghection damfic qumpounds Typically a

thﬁ& B‘ﬁ’)&ﬁy @ {Nﬁjlgh e nﬁmsﬁ}ﬁ%h&&o%@mﬁ&gy 6JLHs contacted with the filler,

especially finely particulated, substantially spheroidal shaped silica. The term “substantially
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From5 nols to 400 nols of electron donor conpound are
advant ageously enpl oyed per nol of titanium
woebteaeslsor i de, preferably 50 nols to 200 nol sPOT/US2005/022492
el ectron donor conpound per nol of titanium
srhetoidaltals usdddieteinvineans paskiclesdivingan avreage sspbe iratlg froanb #2.0, where
sﬁ&t?{ﬂo.l?d&%ﬁ@%r th@&tﬁ Bf tﬁé/ l'afgeéf'h Qardﬂ?éﬁﬁwl ¥ed ?u 9%%hﬂﬁést linear
al i's adde

a mxture o tani umt lorid
digies s ol thengof a3 detieeningdefoan mndomﬁkctmﬁé@mwm EﬁAé)vlmagem iPreferred

fil lgfs ﬁ‘iv%%n Q\?&?ﬁ ?)ﬁﬁlcfe%z@gagpﬁlg]ﬁoﬁﬂ ol mrﬁ‘nf@t ]%22&1‘16 a%{g%e? 51%991‘1ﬂe?part1cles do

mxture o magnes met al i ron donor
ncoxcpmims rieinselyras emalter pzuhd@deatvm intertparticlmvoidstin theh¢soltingldried particles, in

0]

BB RS b B S D CR SR, ot o
cdyapoisiting agpbiptipnad bmtler@h@ﬂdabﬁt ysedhtodidlroy veidsipaswers filler particles, resulting in
}Qrfc?&r,a{ aﬁéﬁfa xglgﬁw %(,)toﬁ anEQthg‘r reﬁ&aﬁt@ﬁé'llﬁl natfl Haqf he procatalyst

ShoUld be mai ntal ne ) 'S

at is, an atnosp ere
pamtele.eact i ve under the conditions enpl oyed dur| ng t he
redu 73 Ill ded to th
o R B R M R0E BB bRl p
pmc&tdlvsn t:orowswntoatorthemg)lmaelzmh@nuﬂrermgnderstp medidy el g mmogeprocess or

proguct g%? 1¥1€ Vﬂlaﬁ;gief ir?lglglﬁ% %ele%ﬁgtgg??}tgc{) F%Blat?%%frj[g mggﬁg tamltgf tand
cmtaililmutmfahe prégneesisovell@s adtilviey ¢ogtrolraggnthrddgdiwaeduce catflest activity at

el%?aé#térﬁ@pr&tgre’s &%fe§@¥énnﬁ% \-thy Iregétloﬂs or pt)lyﬁﬁlségrg%erate formation and

ent magnesiumdi'chl oride 1s
omda]:ddypmbleesult |n a l\/g/Tl rmlar ratio from1.5:1 to

. 1 iles of 1 ‘
transi {% mg? é Wd?eéuéﬁtyas !lg%se éel;elgl%@tjwe percentiles of log

nmwmm glzerrhgtrlhmoa ddsrdmwsl fwedxampladhli neaos ef anabiwmeated particle size
nor (&R T
ana Lyce ISI{?G % F]LC Itseg rl;@[?&t% e Ve\érrl%%ls ﬁs%%h&%&a%@%l%y CThus pgtmles
hzmn}g diBso afl tzgim Ahvesr mediva pertidigsize ohl2 jwm.c Sriph eff lédmamdmtles that 90
pébr‘gglt Btl” tg? ﬁ dﬂ‘ﬁ? r{fg]ggg gatrt?%g L?E.ft& ?esg{hgl‘lf] ?gsﬁxlnyﬁlh a 1{'&%&1 in‘aﬂ:ates that 10
p@roény nfathe paticlerhampdpdriice size of ﬂﬂSS thhleg afg fl"éﬁwnﬁ’cth ermagtowness of a particle
don I Yyl x{ ure
31ze (? Vé:ln{n% on, c%n Qén%}g&‘r@%ﬁﬁ%ﬁ‘ i{é( %aﬁ?s cieYusl’é?lt : n o-lﬁsj )/?3 )2 ol 6
| s C Snit et ﬁzlltrwt et tpgthd q>th¢r@pmp<e1sp_ie of the brpcgtalys pgmposition, and to the

& re tc{) or%%ﬁtg g%glt%g%f %1 %ﬂ; gu@éeh e 1 W&zé@nu §E@Bﬁe€ rogl:phﬁnﬁél can be organic

onmangamp and indhdes bt ave mglnamedav, ilizgre tiagipaictionide; Zioe P¥idgmagnesium
carPor%a gm% cc)es11.1n\/\1'hox Ea%ﬂnﬂ clirﬁ rg:\?ef ) g&neaﬁﬁnbtoﬁ&eﬁﬁtthé)ﬁller is

gest hear rrens on of ' a particle to
figmes| Hyémphdbwwlma tluht mepags mtatlt/ﬂ!ehleb fisegsityltotthe shinreandigperhstrength to the

SC aiﬁ]rrlle'd ggﬁnc SC I fher Mn%cﬁgérﬁ’so R?V(( cFEle\@re hii&9fmay b 155@(? e§diMle fillers for

ave ah average particle size ranging from
u@: 1@ feiminciude th@sersnid uhdar tertradé designdtion chﬁﬂ‘“ﬁfa?vlaﬂ eefsorg neprgp orporation,

"o ticl I
oot 8 AR G BR IR C AL | P i ng i ed parti ol es.
i n Wil fohese peromanay(bg QDTOESﬁmgoﬁ glteatelﬁ aniisronksites drepasticle size
preferaﬂl ngr? IpBr%QS n@r&ﬂ{/ Bf i ﬁlétg f %&"@5@1{ @t{ %&Bmer 1In o the interior

on a I ona e use
Oﬁﬁnv prwataﬂsst ll»eﬂtmbeinmﬁg ;bdlsemenpamm Eteéesred persud fillenparfigiestiaue a cumulative

p?rgs ITP (§1 % ﬁéigdlz}fecfg?}gee% Ftlo lﬂ&ﬁm dacécl?@hé f'ASTM Standard

PStEn e sur t he c at a
D34a63-H | BleseTxbrefetrect ﬁhletqwe ylsrechitacteiized bire @mfaép area@ngulse ffom 25 m’/g to

ZB&mﬁ , prerfe(:i‘rg %rmtngo %Z%QWM% %qgfc% abdd njiag‘?xlso be measured using the B.E.T.

technique.
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procatal yst conposition or to the polynerization

m xture in order to nodify one or nore process or
wonroeswesospr operti es. Exanpl es include sel ecti vPCY/US2005/022492

control agents used to nodify tacticity and

cr ysNaﬂl—thrnuSt fillegs, suches fuieg nrélpas, famedeliininas, and fuimeil tijanias are generally

gﬁ rr?ae &)@?%ﬁtsﬁeq?;ﬂ gft\ngiilll aﬁﬂeasllz%ss fessatﬁéd o b¥er@heters, although

enpera preventing run away
mateads inghsfoun obadeyasetes efdp mmaéthi@ mmfop emplayrd as well.

0 per %La({e{/ér)f ;q{hg}a% ﬁl}(ﬁller -Etrkﬁmﬂg f)é"&g F}E%t(fs free Eﬁa%sorﬁe‘aqTaté?g ermg of the

e enploye cate trve percenti
ﬁnengs qutedmbt yshepling ieat sitenepetiitise bloyw thesimtetiog or melHegipoitiof the il

a‘f:g)lé)ﬁg{eh 91'11@3, ﬁ'|a§ Que to it's specific

’aM’re“ SuR %ﬂgé Ogthéoqﬁlhtt ef?i%m rand partic

mamdth/tmg meth@dr@ rdtvrdly dove ingred oistitepontenta dypiedllystemperatures of at

1000 P BRSSO RSB S i 12
aqoqrtableﬂrevélemh@smp@hhas|ad¢vemsltlzeomnwrelgéemma%ﬁur%mﬁmama Hfer

matelgl)%ls ar? E}g}?ﬁ%ﬂg&ﬁ&d& ?e%xﬁéﬁaﬁpéaﬁor& QoS r86@’@ Iﬁgdcﬁtlﬂﬁl the ﬁller material may

e size of less
bwwmtbmlkyrtreatad Wamﬁremsl tof weightwpeardent of on¢ orameit Eewisiacids, ewh as aluminum

tn(a_%%q% p% d?%ggr%aﬂo ?an? Q%Ppe ug e ozgg&g elalgn edrutﬁﬁ?soﬁﬁlﬁdmg water or

hy:ﬂrdn@tgoumponents of the procatal yst conposition, and
tot 1lll?e ﬁfeti‘ %s %n&glgje%?ﬁ@;eﬁ 1nemk1%§{rﬁg‘m'npl 1%@5 HJQI%L%@HI@ 'EUtzFl procatalyst

pol yireriza I"e conpounds can b organi c
slumtcgmpmsluomwdlghtn dhe denntityof ﬁkiq:r@mpb:(yed iis piljpsser tp(produce a slurry of the
dessg!a %%%%13; tlo}néor&llgé? g?ﬁ%gf)%q)gera 612? egér%hlﬂg ﬁlaé@gzp @&hLPH&s from 10 to 98,
preferdbbyniadne 20 toe955 antenashirefsiabiyrfrosm 2% th 80 percens pf the dfiedmsepatalyst particle

H% rophoblc silica that inparts relatively high

SCOSIty to the slurry and good strength to the
spr afxatlary epaprhént hrgktechniquest foresprag dydel irsabeen prajipugly disclosed in

RSk S R B RO b LAgine] it e
m@etﬁloh (mxm)ver theaiohditions ubeddnibeseras dgmeporcassiaciritigado formation of the
d?s1re rocaQ t1 rg %arééi&' l(%gl:rgll oL bR r%rg? H%Eng(l?{ygﬁﬁl? e{cgcﬁn li’:hédl §'admixing a

ter t
smtmn@mimey of the pacettalwlt with aefiljer, dindeta bﬂlgchmecog;ml@ﬁ@nt polymerlzatlon
osity, of the r I 4 and at d
m 1£ [oos c¥cher1]' tc8m neIn!I orgtttgerco%?ysﬁ?)ln Eﬁ\é Erg%tgrgnug{yug{ iy %Hgir? ﬂ?agn{ and atomize
bylthears gf psmtylhte piopdgtingdevicProcban diewetp droplgts. ﬁt(pﬂn@z;non is usually effected

gg%tsfﬂg & le Chﬁr?l?ﬁhcﬁaew&ﬁi%ﬁ\f&gé{ﬂg \%tﬁ/% %Pdrg{ g as. C or o élng nozzle or

abmtwﬁgdi/h@lapméd digc F:Bﬂﬁ:&rr@g)yedrﬂq effect ptomfizatiere dlheivblumetsicdlow of drying

l.so_c
7 - EUESA 8, Dby D40 0 Bl A s
résuvhlad golaene ar dilugntahd othtrevoliiksampaehents. "ﬁlg‘: driieg Basehauld be nonreactive

T e e
Hﬂ%\ﬁrm bthepges tiag beusil z@long g3} is aphryactive mldmfmsyhe desired drying of
$ or
ORSFSL R, ST RS TSl et
s@ieent ared selid paticle ﬁ)ntaatpdno Yigbe wdunpgtttid flowwidraoe gaStlh@aléﬁ@Pé gt a very
hw&tlevef 1tﬂ.i,%/oss1lt)le %‘? %iiﬂngr ]?\%Frdé’ayte gg‘gtture's ST d ﬁr@s@m@ ot @B %&E&%‘As is also

I%er 1S carri e out by heat’i ng
adjtisted to @rdvelmeumbiﬂcboﬁjélsmﬂm thip preans ofigfomizatins) Sujseple atormzatmn

?ﬁ enptrest%)l];rest 4 fro Ll )g@iﬁ%ﬁfo 1?[)0 fdg’} ;?Tfé'%ly %lnq OR@ 'iS(P;d.ug (@%0-1100

eria or e I Ca
kPi). dn speifudal ai‘ormza‘uon, the atomizer wheel diameter is typlcally from 90 mm to 180 mm.
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manuf acturi ng nethod, be naturally low in residua

noi sture content. Typically, tenperatures of at | east
waQo@23052 used. Lower tenperatures nmay be usedcmﬂsmmymnﬁn

prol onged drying times are acceptable or where th

Wehged speet isrediyisted foosaninglipertisly sige. Synigabyhesdsneedsses Bny ?@00 to 24,000
5{1 th&%gﬁ fighdr ol mep%%&f gcal & RLfit hyeeemlobeémqﬁé &dirdd tpaficle size.
t énper ture from dition, the
mat eFigate 1ridystrates @pﬁff@haﬂ 41§ferprrt é&n’@@ fomnﬁ opndifiang r?’@ry@tomzer versus
&‘.‘Fie%?& u%&{tr i a%r?(ﬂ{ th %?ay%yﬂ?fn%cés? VA SFig Gk ‘ii§hov§su§%ﬁa11%15droplet size is

nmpounds or organosi | ane conpounds
gengratly ttaiesblsaliag a rat efomizes | Thepeeser invgntgrsthaye dicovered that the :
cégl\éggrgﬁyrl ttgli égﬁrm eletﬂﬁ)é)génlé léftg% f%rt%cagaQ%? E(ﬁ’hdo&nml QY @k ed to form the
diopletiatiz sysw-dsshmg myceémwplﬂ psghe duging mndltrpﬁe erqralayﬁd.n@ {priging particles
telllhhor B ARG, ki ﬁt@dﬂy%aaéd oGP ey As el b4 the BectiahRal and
esired viscosity or spray drying operati on.

clemédabprapdrijes of fhe r¢snu1t1|ng ﬁpr@soﬁmdlpgestakyﬁt@ﬁmm@ﬁltm drgparticular, the strength
x?lr a%gagfoﬁ pés%taﬁée%}l?&gﬁﬁ g pro thQl?st %Elepfs SOk b\fl thd ®FbPRcreased

percent rl e pr ocat al ySt artl cle
cane¢ngiations BX wagricsiry cerpoypdintic BiogatalEd My u%eé tq PfEPasHihg particles
r | d
p%EY%Rﬂ% gg%ﬁgggﬁ vat% @#ﬁlg%gxgiétﬁﬁg gﬁ ?s%el_lared th]é-lt tél% usSe é)f increase
ccandatx@t@ewﬁ@a@esmmemgmg dpsng dieples Rewaiion remia it miesed adbesion
ba&%\@ﬁfa %r I esGO Rl bd ﬁﬂﬁatﬂéﬁ 8fh ihﬂ:k&réﬁd &an@éf ﬁif)ﬂdlﬁlgc surface layer or

ocess crltlcal o formati on of desired

Shpﬂo The lawtmg nogictes ene@stter@lﬂ & r&auﬁtyrumbﬁ@g @rplrbsgakwuﬁ@g fogmation,
héxﬁ\ﬁﬁﬁgf 1bn°Sh %[(éldf?%nﬂ]gfWhé(fhf&elastﬁﬂkéftsh@ﬁe&ﬂts in a final activated
ur e mocﬂa st wt bi nder,

cagye partldc th;at is mterrobusag@dess likedy WWEQ;%UF@& thewifiglisiages of the

t Frfbabld Fdalced polymer fi
P R B ot e ARy Pl RIS et oty fines
gawiatialbl e atom zing device to formdiscrete droplets

AL O nbg el ‘%&bs%ﬁﬂﬁiyj thuledee %tn‘?égmkﬁfat %ﬁgﬁ&l&lggon%ouﬁc{ ¥specially a

throu e atom zer together wth an inert dr

mggmsmﬁaﬁmahdmnwowgl foomy4 eolusion in the dfuepiag geliert thghis bﬁgb'cfoncentrated
rﬁ%’ SANRE dletﬂpﬁoq%ﬁglgsofuﬂor?Mn@&ﬁra@&nqmu{s%tf i thueﬁhgr solvent at the

Vorumetric 1 rying gas 1 s considerably higher

tempamtwmfuhreqtmnzatfdno Aunst satyreicd mhrtxoys efdhespggaegium compound may arise
t l; r
S B Y AP B e 1y ABY By Ly s
slgtrpuhabatueation tresholtl isvexcesdefe rDuetiethe preskines @ﬁféleeniﬁﬁ 8 fisolved ot
O%Q{J.\n'agso%e(a rﬁ}joe?ltais the ﬁﬂh& atﬁ%]@se 9RSERted %Féséﬁge% Qi@ Ql%ﬂng and
er gas used so

tualgunlént ﬂow corgiitions @tld the beemﬂy Q@hff SR/ @16121%94 eRpeTapIes, ﬁ)ge"lpltatlon of
tl%fme{gt]%nﬁ)l{ &?@%ﬁ‘[}&’ it oY chaﬂl s Yiot cfe{?ﬁneg{ayﬂo %Qﬂﬁﬁ%rdp%rti@i SMoreover, use

Itate rapl renoval of diluent or

oSt faregoingrednasatirated s'bmy[qogqh@orfs enduspidgirying gondigjans results in the formation

ﬁ&iaﬁgﬁgwbﬁst tiu@févsﬁ%ﬁedj byt Mss,’ & ézﬁ'llﬂ) §fthd %@ge@@llaﬁeﬁﬁeﬂaﬂges Such

pdssible to e ower
parenlp.earabdtee@ to w @lqbwels amenedd p@lmerdy Fg$ sﬂglerga@ 4@ highlyepfficient, since
%k#l&%a?eglaf e Q{c&wa g off tlﬁ%{utf?cglo?thg g{}ﬁl‘l@st and néiSsdiEd Wdhin the interior
S neans of atom zati on ultabl e atom zation nozzle

there@§sures are from 1-200 psig (100-1500 kPa),

pr ef ?JO?B%OX f)if &%%gﬁa} 91 tflé)mge‘li_’lgr ﬁﬁelgere(ll%l Qﬁcﬂprgrgl@al £ 1§a)rtlclésrls thought to be

centr om zat 1 on, atom zer di aneter
dlsgdmytpgaoas dug t6 the rﬁacgthatrd\ff‘tr@ﬂt defysioniepritéds O§ ﬁa'éfeanﬁ rgonomers can affect

RAhk é}ngxdcotng G 9%81 %ruti {hg lnﬁerﬁir 6the JHRUE @Jmﬁéﬁ@% the bulk monomer

Speeds are rpm althou
concehtoaien. "&pe@duma:%snltfble dﬁ&e@cwm?hé@@ﬂé@elt fermaasi |°ﬁtag’ﬁéltes located in
desired particle size.
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Figure 1 illustrates the effect of different droplet
formng conditions (rotary atom zer versus nozzle or

wepnmy2aisoni zer) in the spray-drying process. RSTHRISg05©22492
1 shows, smaller droplet size is generally attainable

thedPigdor T thepattigle as epmpaesd to the surfice saneeially,yhim cOPUYREFy are prepared from

rrﬁlktﬁl‘é@ Mﬁﬁ%nfeﬁatl\/ﬁr&ﬁ/elc YRR hdvahta@o 9f005f§lg§l§§dniﬂ?‘i‘smg a relatively large
onponent of the rocataugst conmposition in the slurr

pergwgwf hllom cefalysicnapisics s thi ﬂterml@ﬁrlaa}wa P%ﬂohﬁ}iaf?ﬁﬁﬁéf‘dd’b’ engthy
i ctiMBlperi@f of D8g Hick) PBAifeSNGhih 1D tRIR: e diffufiod REDBIsA: significantly
partlcles fromthe atom zed droplets are directly
fedted to the nor phol ogy as well as the nmechani cal
and @aﬁ&hmakee@s&&n%me@ st pdfart B8 Philib1BGOrIRY iBVentbd £6 from 50-150
procat al yst cgggos ition. In particular, the strength
PerRet; mfggblas fromeOr126 gereent of the P?éurat&l&meqeﬁfgaﬁﬁp atthe &a%eﬁmm

cRAFubE | BeFerhBly HEREBNQAnDNaLHE SorddBn ) ﬁnoht%éf@@lﬁ? thagnesium dichloride, in
concentrations of nagnesi um conp ound inth

therselventar Jilentst the fgmngiatre eBplpyedisiring the étowa&lqnc [Feghly desirably, the

f&ﬁﬁ&&rsaﬂ 1é(ns'aﬂe ﬁ&iﬁ@dr&ﬁ& hQ#taell BribraP B mPhNdn 8 a concentration that is
condi ti ons. i's believed that the use of increased

sreateriban ?%mqr@ntsof dfe SHRIEMHER PARGFIEBHIRAL fat @eperAYTedr opl et

f or Mg on vﬂ%ﬁ%& dﬁé@l gdeﬁ E18RRE oAt ABLARR pRELIMS R irdold 186t some
partlcles as wel formation of a thlcker and
inggriop Mejey thersingad ?Wﬁt@f exferionclin phihe desged pitysical propriies. In some
eﬁ'x@&iﬁlngdt{‘@le E’;ﬁ' d‘} by dufeld %%11@1%@11@@ bhaler phliQed e‘i’ica[p@lﬁétn?& within an outgr shell or

crunbl i ng brea uring formation, handling,

aftashest thgef@;m gttimsh somp%%t@imor ¥ Fqmpletply filllig dhegpterior of the resulting
pahaesn Q%neﬁhfhéwév&saﬂohmﬁg @f rf:rh&%ll B alméatto% gol@éx‘% alpéitton of the

par icle th IS _nore robust ess

irfteripe velpme eltﬁuph]@amq@ i lgft Wl%tweb/tea@% thegeby Wéumr{g the density of the
régﬁ'txﬂgfzﬁﬁcﬁétah@ ﬂnﬁr@ﬁﬁé daPilyst ﬁﬁ&@n&f A%H&%ﬁ tﬁe%@ff&lfe%? theprticles is

l1eved to contribute to reduced po y fines

er@Wért‘aPSi rapnolific, it frcto be prfersingd Shahthe FBIFY o slgafrxay gclide pores, ridges,

ATRREAL filsHARL, o B RIBRRUMR ARTRRULISmuBRRERI viilH tMe ﬁterlor of the particle
nagne3|un1hallde conpound, forns a solution in

wathoui departng feop) thesrope fake presep igyijore Faefenbly &teéeiafa‘ﬁfky SRy regions
o?t‘ﬁ@ Parﬁ?ﬂ@ ol Hﬁxs’cﬁﬁ?ﬁﬂ?ﬁe &ﬁieyﬁdlﬁff tPARRRES 1ﬁtteh&n/oldrrm ct)ﬁ'lpnse 1no more
he diluent or solvent at he tenperature of

thatx BPrperagnt. grpre Waiseablytigre thay l%mrmnt ohibe pyrticlp's nass.

magn @)?1[3 A6 m?g&&%ﬁﬁﬁg/ 1R iSGe AW iR a 8y -bidGitpattidRlis to embed the

solubi ity may decrease as tenperature 1s increased so
pattieles ineo ineHauptrixgaterial susk agquyqtlgylenph@hessgfng}eaq thgmpolished or sheared to
e%ﬂ%g@a?‘agés%eégﬁm%i(feg %gatw%bﬁtl@l& tA'?L? sﬂfa§§%}ﬁ€of%1m{)§dobﬁfn§y then be

nd ot her e 0

I SSO a or er undissolved materials in

empleye tavisyaliytdsisrinethe pvesgs ielogssprtiosd thegsrticlest r ene
m X 'ﬁie %ros I Hll'u@lré; arta L QUi PRk d i theidd disBfulbE Vih k¥me

of the to el evat ed tenperatures,
embediingrits, shei spray dried ontalyshppviales v compnlessdhan 30, prefesally fess than 1.8. A
n%‘ov@ér kpanitsis J‘Qﬁau@ﬁﬁ&deﬂiﬁgé & aﬁl@lepﬁ‘lﬁttﬁn%l e & s‘i’xﬂiﬂr& tdRSarge for a given

Moreover, use oreg0|n conceéntrated slurry

am@ﬁaﬂm+6h€d§ﬁdﬂ¢%pﬂH“@FVﬁ gheepplisrtiqions results in the

for g 1h9 Bp@htioh®k Ak Hﬁﬁt%nrt%%?*dng@b&&tﬁﬁ arBes HOEInMived with a

particles, especially in arger di aneter ranges.
cwatalyspiaferimaheactixe eatalist Fampogition B@ 2eEVaEeT TPRY QCCRTRTRE Ao
sRRANERLstY WL DT gt?eql 5 ctifP whR the MAbnY & foh&h&9to bePol}aRrized. Ina

cat a yst material is concentrated on the surface

of
prefrsreg gmbodimen, thepropaialyst s ppuipbronpibncHvateroutsidedhs Rﬂlymenzatlon
rdabef ﬁ}péontalﬁ&]' tRd da0 wath aRitRh Iofdhe bétbatal}Bt ih Bh Blett Blui@hydrocarbon as

gener-al solid procatal yst particles is thought to be
dlsclosed in US-A-6,187,866 or US-A-6,617,405. After contacting the procatalyst composition with
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di sadvant ageous due to the fact that different

diffusion velocities of different nononers can affect
woOheoermssmer concentration avail able in the i nPeTiUS2006/022492

the particle conpared to the bul k nononer »
thegneatahyst dhd hydrocarpemssofvgntayrberersnied 8y fryingiand the efelas cpmposition
siRGuBRl el tﬁ@ﬁdﬁger@(tloﬁ%a%{d/ here 'tHeea%tn}aﬂ&?its %Qnﬁl@t%@%lth additional

Interior of the particle as conpared to the surface,
amepdcefihe spmgeen didiersal opprialyst.dF reces®par ed from ni xt ures

of 'TQHQPQ‘{ ity 2MRY BBy st Bl RBACHAAVPRD By st Qmposition and cocatalyst or

procatalysts conprising a relatively |large percentage
adgfitiong) qugwn@apgc;oyg@lysé avetfedintoghg xeagterop corpponent structures thereof by the
sa‘?ﬁg KR batd QB 1 é\ﬁs nﬁésu%i? rtﬁec&lﬁﬁtﬁt; Sﬂccké‘talk/& REHIYed is sufﬁc:1ent to

I nducti on periods [ ong decay profil again due to
Proflecefageqlan thiin baeﬂcrm}gmﬁmma@@le? ear%atéwrﬁom OaR Ity 01, Tn multiple
ré’aﬁgfé(bﬁgatn@ﬁfie %@L |aMd1t1&%?&l§&1@t?é§ oBhrEdtdIRE ceéa@ﬂlyst & BOIHFRAY 1% added to

arti he i nvention are from5s

tfpéf:c@eﬁfeactpr a§ @qsmsll tg cwr@mcémfzr@sﬂqyépe@mnsm t he

sat UgAlonfR MR, atlyde pﬁf)arEJ‘ﬁzc&ﬁQ@ &Sthl Bﬂe@e‘ﬂm%iﬁGn have improved
preferably the magnesium halide conPoun

PiofedtizitnissRecishyy whan anplayed i aogep glhase plgtin Pféyrg%;}zafmtpr‘eﬁess It is to be
utlekstRR khathe LRSIy 1S BRESRE UEBin SR bR Y& 16l WWikidd, S8 or gas-phase

atom zation. Highly desirably, the feedstock sol utions

pelymerizetensr §a1taévkdn¢mrrmsé@rr1@éynp9ﬂ%wnﬂr@1\§e ErCapighian diglefips,
e REEAL Al h@RurkBlredfS E%e‘é‘ﬁflf §ultlé@§1@ 6&9169%&%51}’9&1‘1%&“@11 processes

sat ur at’i on concentration at hat t enperature
Mmolmwtxqmuoéathylsmwﬂswp ﬂs awlgfing guedieas fir sxguanle 1-butene, 1-hexene,

gﬁfﬂgy&pgoggwleast sone interior voids therein
a rust "or exterior skin of the desired physica

p r opd&r & ¢aaginuqup gasphese eraserdi thepardally e capmeisly getivaigd procatalyst
(grﬁgotsftﬁh SolRG us%pﬁh Fthe ﬂe@t&&l ‘ﬁl hetﬁsc?é?&ﬁo?t?ws 3k Q{;jy a\ﬁﬁlﬁ&ﬁaﬁ‘ activator

out er shel or attac ereto and at tines
mmhén@rl?d torcomplgtelthe agbrapipe t Bieypolyirierivatign istgsngralyeqopdscted in a
gldlzyﬂ Bed, GoiH d0s8e Qpcraﬁt'l}@{d@?sonscﬁgﬁ 55@5&1%11%0&@!&{ COUQQP or acetylene in -
yiI ng Or renovin ent or sol Vent porti on
ihefprastie ot endlicalbosionveamoBtioR thespiebH|compisiioneat 4 temperature and at a
pfe@slé.ll%]t du¥iRhoht RTRE 1% e k'gmgﬂzafﬁgfégétﬂg 5 pg@cgébst aYe &ed t:&ﬁmermally for .

t1ng artlc €S a roving cat al yst efficienc

thalprdsociipn of h@hglmsttm@y%hqum éHBBEl m@dlé%l deisity gplyptheene(MDPE), and
1ifiShr W&h%{]do&ethpfegé &LWES’&d%ElFM% 1 DRt hie Gt St

pores, ridges, crevices, fissures,
o r oUnder adiies seftof mﬁrqtm gonditiopsithecividizadhipad is aainiginasfaf pssentially a

cérﬁﬁnd }{Zezggl }Qérltlﬂi%a&lﬁga P(ﬁ"ﬁ(gﬂ e DM LR by ﬁgﬁ’ﬁt{e 'eélﬂ.ﬂl forRMate of

e SC fesent 1 nvention. Preferab g
forapigan of gheypatiopleip ppbvgqebmgd@f Sirqs thegateiof heat peveishionyis d1rect1y related to

pfodlid 6&9&61{1? e AR R FlindahberShire tn@@o 2%1% GdrBsshe reactor (the

Interior vol une conprise no nore ercent, nore
differshnes ket senrindetrgay empérairepod pet gae tﬂmpe@furq) h%deﬁﬁéfiﬂtnia%‘{’eé’f ghe rate of

piBcdate glgmgﬁg)l 5 d01f1 A'a cggstteﬁﬁ E&S%ﬁglt}l hﬁletfé}ngﬂf&ﬁﬁ“%xcfe?st firfs however,

In a s ]g&{rlcelstoe nepartlceSIH
caupsetepntrakaf adheighitand case mcﬂblbéssprpbllegaétnﬁm SRR, The
sanphg, }n%lekllﬂgﬂiv PR maReR A stthl@ iﬂ%@é@ isRonveniently indicated

Cross-section o resentative partl cles
using malb ﬂewmwmenm @ms‘@b pieasEsmentis Hleﬁ@lfén@w&éar ) obtained
acyéoﬁi tllo%ﬁﬁrﬁrl%g] %oh(lﬂ Qffed I1 GCRERT af Qﬁp'th Bhd &6%16 kilogram
rtic e Spray r|e partIC es are al'so
(lcg)berpmtleé p4 graws ey 10 méuiess Somae prlyners pigpareshusingfome pasalysts described
h&%ﬂ%%eg[gg t/ﬁ?]eastrﬁﬁ%u%fﬁroﬁyo i 1@@0 gﬁfn@/lbf finuRar Meﬁ |ﬂ%§r RYEAFR or 21) is

span preferably less than
amhqr@wémdiqra;harhca@'lzmgmme@rané@r@e@ﬁtrab@mflmgmﬁw&mi‘ Condition
that may be too small or too large for a given
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application. The desirable span varies with the

application. In the operation of the invention the
weoepomy2shsi ed procatal yst particles are conbi ned#CwiuSkn0s/022492

cocatalyst to formthe active catalyst conposition,
Frsingalrtimes fheoreight ysed dnthe melt index tegf abpves iTheimel Aeweale if inversely
prBIl?ioné? 'Eo @b hl%fec&l%é}ﬁﬁ 'of']tﬂe Poiherd ﬁﬁuﬁ%m& tﬁé mBEHﬁWe?ght the

meri zed PrﬂewedeMm i ment
a]

oo B ;%w e, pRiPgihe plagonshis ot oot Hecurli it (MFR) s the

rdld%f Rt YIO% tht€ & thO ekt BREL. OFnidbreRfet 38h lH%gnJl&ﬁlals'@HEht%sHbutmn of
a portion of the cocatalyst in an inert

thepardgetaiolisr akowr S Rsdudicais neyepvr giokecgar vggé'lt distributions. Polymers

p}e!ﬁméi @sufg slaﬂle‘éﬁ)é stéﬁés@r'ibeﬁ ‘PlEP'eﬁ%HI@FR Q@lu@sr erS‘g%{ oh2 50 to 40.
conposi t1on mntht e cocat al t he hydrocarbon

sol véneragaRartisde sigargiecalcppted f)éym ﬁkj"’%ﬁlﬁlyﬁlﬁ datg agegrdingrio ASTM D-1921,
MBS lugltlﬁg ?@G’%’%ﬁ};}éﬁ tal ilafiGH &@oaﬁé&%nﬁ&k%ﬁﬁﬁdﬁ%ﬁg tefdfhed on the screens.

react or he activation is co

Bubkdpanpithia Hetermingdiagcasding teer SSMB-1$93, é\’l%ihqdf%baemunng the resin into a 100
nft gﬁﬁfﬁédyc%amde'r fo (18 CRPRAINL withDE s fg%g%'tﬁé dy¥in@ tahd @E8Hed by difference.

yst “or the unactivated pr al yst conposi tion

and Eolvaerinaytalsorbe shctariaerhy theiedensityi Eelyarersdeieinmayhpye a density
@mb%g td @b@ %Aé €, sl mgrdeﬁsﬁgl@&aﬁﬂtt coftbnfnUf baloRince with ASTM D-

ereo same or by separate feed |ines.
7 ?ielsu vrhighl ayplacnlh & madgand Wdlapmécf@ratna hgutat HIORE énapgropeh equilibrium
cgg@ﬁmﬁ&ent to produce a nolar ratio based on
transition netal in the procatalyst from1000: 1 to
10: The folovringtspysific embadiments objpeinientien a—ﬁeﬁsxseélmlseéesuable and hereby
d%glgﬁéd ﬁ%&L %Lig%&é gp@aﬁ (ﬁls@d'sgx(égf&athé’%encﬁ@ caiAl yst or

to t e second reactor, as desired to
c ont & oI p@\ Zingler-Nattaipesatalyst ¢pmpesition i the Seeof solid particles and

YRighSsiung %taﬁ)de)éﬁ& FaRlBR HeRImBLREY id\thrics hiMing an average size

esent nventi on have |nproved DFOdUCtIVIty
(13550@ etirem 19 tqﬂpgnn.@hﬁ‘p@y@z@d jnrthad apjgast »pereqnt of tae pqﬁtlcles have internal void

VoY E%Eﬂaﬁt@itl %IQP £l Qﬁ&c?s%d by & mbolkife Qﬁfa&@gﬁi’ ?ﬁl@l@dsaﬁchﬁ}ter being

t he cat al yS descri b erein may be used

chpgcierizestby anlayerpge shell @a@q@ﬁ ricls gizg Frslp |(Ela@1meﬁéﬁatw) determined by SEM ..
f O
SRR LG pFRORTR g iRk PRl W Dbl o020
t her @of . Ebpewnpesitipn gqund@g t%er@b(@tmﬁﬁ bfykerein the average particle size is
rizati on processes and copol ynerizations of
ﬁgﬁﬁ?ﬁggzﬂﬁnth C3 to C8 a-olefns, such as for exanple,
1- buBene, The prawmosigion dccondingyo embqﬂémléh@heramt Ipash @} paveent of the
phlloids O0L NS, BAR RDASE REAGESS, the partially or
conpl etely activated procatal yst conposition is
cont #nuoudhg cgreppsition @q@-erdrnga@ @r@bodmnh whereinat lsashdb peregpiof the
ound needed to
p%%ﬁ%ﬂiygg?h%h§%$$§g§#g%a£@%ggp%?yner|zat|on is
genebal | y The peforosisign aqcfo@wwrabozié@ﬁnbéwherpﬁ therrsocatsbistiogposition
c&];esgctd? il foﬂﬁﬁlﬁ oﬁﬁg(ﬁ"@ﬁb,]?ﬁ(@* ﬂ[E’bg ; whet¥id R%H%pxgg a

eyenel aytlca Yy .
meféfanationd, lawmmtbraeaﬁheﬂnbo@ml@gshetww@sqm% garhgn ajoms; R is an

aﬁlﬁﬂffce&aa}&ﬁa%c g&jro@a{rbcﬁ'l r§H1@a§§Mr% IStU fif bsb&orhQorl CUR! 'wﬁgr%ln R'is an

nerization reaction. ch processes are used
aménhewrcﬂrcanaty hydrecarbra rﬁdi@éihmflgdrfo & carbegrpteras: §3ch\pPR” group is the same
l; ’ ! | YR 81\ is 0-12; and fis 1-10,
o D o Y B0 BBty ama s
EBriglamelectian dpnatrpspess domifo Skiadnd e Oaktrdan. Under a
gi vep set ol ORSsibh Bnfdfitlcht PRRich ks PRophded b?ihé ?&c%@f magnesium
IS nalntalned essentially a constan? hei ght
dighloride with mgtaalumom@md@m the presqpeeiofa® ajsplduct  at a rate
equal to the rate of
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formation of the particul ate polynmer product. Since

the rate of heat generation is directly related to
wonomwesosf or mat i on, a measurement of the tenpeParws005/022492

rise of the gas across the reactor (the difference

bet wéen i Ahe¢ongasitipepiraradiment capepraik the trgesition metal compound is a
t1{aﬁ1mq{aﬂ§égr%)t1t ﬁeh éyhglglre 'hX\ﬁné)f to@hﬁrﬂoﬁ%ﬁn@%er alcoholate group.

particul ate pol yne orrratl on at a constant

vel o8ity. Ttm@mmsmm plambedimenicbarherqin the@tamwwour@aﬁmb

UpSeb, coniol, osﬂasﬁioﬁ%wmﬁae&n%daﬁu&ﬁ&ﬁ*s&%gmyer

problens in the reactor ['ecul a

pol y hdrs wheleontppsitioy ofsambpdibicet Yyhsees the fi éler@@ﬁm@ﬁ,s@m prgsent in the
sdlfa 'aﬁf@fe?gl éﬁsélhﬂgnt%‘?httleaf { Pj\%e%ﬂt%dgeg%ﬁ%tacl co@@sltﬁﬂmlght

surenent 1S i'ndex (M bt ai ned
accoabn ngAtroetiigfivt mekinsibe proeadyst Pmpoetwm%mhomeatl the steps of the

m%&ggc&lggi g?rmﬁcﬁgg A @(ﬁl@d (Q)Blggsﬁl& &%ﬂgﬁm %gﬁesmm halide compound,

report tes. Sone ﬁ yIer s
iy speenict dumnn gu)sedrmsx@m abigleompelmd srhcrsirthe Eansition mgtabis pplected from

%%eﬁ?ssof ‘Gt 52 '39 OfaEl@ mg&ucfegof]tﬂe%%rﬁ&@ ’Tﬁl.l)lg Qf ﬂﬂk E‘}éhﬁﬁts iMRdptionally an

['ow rate I s anot her net

ingdmznl slecteom; dzvmxgarpcyl) Jurderoptiprplly 8 ﬁH@a@lﬂP@d d@@%ﬂl@ Fergpasigion to form a
;@‘?T%ke& ﬁ)&l%ﬁ§ an ?gdlfebt‘ﬂ%':he ﬂéﬁl‘ltﬂ% sdifl ﬂa&‘tm Jhgﬁct@@ieg B that the
useda | a

I ndex test ove. The nelt flowrate
magnepinmdrkdd g@nypm@cfpmsmbst@baltyrﬁemrﬁtﬂdéemrlm infest sghventer diluent.
the lymgy, mztﬂb{fof Baiteang rwhte}%ﬁl tﬁpg(ﬁ\%ﬂ{ @}f diW&i Q;h&trahydrofuran
the [ower t ow rate, although
r el at3.onsAhpmethohof enjbodiewnt 11 prhereirethe mgr@wuméﬁl@ compRynd is present
i & abddfint i bt R:%st @E é&cér{t QWh &hfattod cﬁ&%nt%'oﬁ il tﬂgﬁffvent-r&'dﬁuent
correfates wth t ecu ar wei ght distribution of
t he p#.0dudtpresks/fremakingaealyndr mnmmgccame@mg at legsivene olefin monomer
[
R B Bl el £1a8) BhU bRl OB ! RRREL made by the
methng ofraglyfon@oﬁ ezf@)oﬂmen@ 11 A%.ecnd g eogaatyst wder adifingslysegization conditions
si eve anal ysis data according to ASTM
t@%ghahﬁ&%s m A, using a 500 g sanple. Calcul ations
are basedAgmosges agherding troanibodisientddaiheesin Ghylengds kaapapelymerized or
d according to ASTM D-1 895,
ﬁék)ﬁn 59 blyy%fgﬁjggl%eq{ﬂgﬂrgem ninto a 100 m graduated
cylinder to the 100 mM |ine w thout shaking the
Wﬁgﬁé and wei ghed by difference. Polyners nay al so
racterized by their density. Polyners herein my
hav e Itas eislassiops thaf the prssandin@tipwis @pgablgindhaabaencaabapy cegponent
i B Bl o QRGN IR AR e Plobitf i e o furter
ilprientbibanvaRtiohGOOEe Mok ta pprapalesivd eghimiinBr Vuiass staied fo the conizary, all parts
r?cﬁye%e %aéés Q&et éfcpreﬂ%& OII 9 Lvle&)ﬂ\q l{ﬂgs SPRGET ‘%vﬁﬂgﬁld' @ﬁ&tﬁl Seffs to a time of
I on"are especl y desirable and hereby
apfebiimatealydd-1i8mowns digpon @mpcr@‘wedef wedaptpis o @temﬁﬁre@m@ 2p8p °C, and
121%{%% glg%%?dﬁgersctl)q e]of édfrgégcﬁé roﬁ%ﬁ:% 1@&5}‘%@6}5@6—012 isoalkanes,

In t orm artl c
availaple boimerciatiymeist thtnﬁadmiarkdeopahﬂr am ExtonilebiEhernicals, Inc.
noi eties, said particles having an average size (D50)
of from 10 to 70 mm characterized in that at |east 5
payyBried Precata :.e internal void vol une

S UbSt atgttrithl %{S %&rw %o}{ta i ﬁged%%@ig ROl tlehed fumed silica filler

surface Tayer ayer being characterized
@a,boaHM el @graikihlelftont CrbokGaes S ind e (prepared substangiallpaccording to the

1&31{1%%%? £%P.613Y I8%) 19 - B EndM M Ligah c‘i’dé@@cyfcﬁzrspray dryer

es having ti'cl e size greater than
egnpmad gmthtahgtary@t(gmzer The rotary atomizer speed is adjusted to produce partlcles with a
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2. The conposition according to enbodi nent 1 wherein

the average particle size is from20 to 35 mMm 3. The
woanaesasi on accordi ng to enbodi nent 1 wher ei nPatr/uSe®sn22492

25 percent of the particles have a Thickness Ratio of
sefrsagtially unierm mirticle size Inviag & Biipefabet A nae AbireeA gas ip introduced into the
gﬂ?t | LR et ?enwgi%ﬁﬁ srfrd?ﬁ 15091%§t°C 2rd aﬁhﬁ%ﬁ%ﬂfn tﬁ@@ryer at a r5ate of

cl es have a i ckness Ratio of greater than
amorommetekydn%égﬁ) kg/WaEb@slwmg fed o tprbryely drertat qtemeﬁa@rerpf 35°C and at

?‘Q@ sﬁﬁ&&ﬁq 1¥l§ta.n Sﬁ’cf@ %é'téd&%ﬁlﬁﬁ@ bif aE%BQﬁlrg@elyt prst 1@@ °%1 a}if spray drying

ormu wher ei n
chasrhsr Prsﬁgreas mn@fr@da @tta nmawre S 1ghﬂied1<>vmtm9ﬁrﬁlﬂlé%@d7 APz dieue

E?&é%l‘%gc)b% X&%a%@ ly Y iSHE u§1'i1 roc#?l & S1ufty havmg a lower

tirc or "aronu rocar oon ra avi n

cauberizatipoet Mg@mdmsnxg@:tqm@nawexzacny, os indicated plﬁlé@blged Sjoth particles
Bt tﬁﬁ%ﬂr&naﬁtgl&ﬁ ?)Exke&ﬁ ﬁ'il@ldinﬁ Qlle stﬂﬁféhngllyjsgﬁe?m&a‘hy%ﬁa(pg@ n

eac e group I's the sane o fereént
i ndependently R, chlorine, bromine or iodine; dis

0.5t0 5 eis 0-12; and f | fapde 10, ED is an el ectron
.dgror;—q rdmc[)é% gﬂu Hﬁcea@fgcﬁty SO I Tor ABF

i jmen Qq&ée% ch |§)19r eparjﬁg_

The conpos|i ttgoxﬂol‘é D90
t e lgq;wil OTT 0T~ gIEEHTEST Ut o ulbg)r e |w L_8n3 a [T HaRranT 477
CangyT Tt ||c PERESEnCe” of d”66” cohgt— %7 Th 24.9 541
CC ] € ar et 6 VVIIUI CIII tire IIdII II.IUII

uration | : U%E

ot et ||| ||a r—a—ttattum

hlal oalclé)gﬁ’ Pal e n?lta?n e’ﬁj“pge?é vy 1%Ibn at ons pe(r]I
RO e R Y T —

oﬁ'(hﬁ‘pﬂsmion haveci imundasdli pregottioh ofitielet pavtiddsl (y 28 Qmmartszlersgze)acompared to
I.t1o

I ' . .
et E Ry o SR i P e Cion et P ng | the imvntionis
cqadihdddh Biguterd. ahSEMqﬂiﬂbgmf)h tha dnela&tned Sanp¢ ﬂ:lesttatlhgﬁle delamfely large

t ot al
SRR e GaB R T Bh e BimbamRERE s (REey Bt
the nethod conprising: a) providing a liquid
' i 210 magnesi um hal i de conpound,

- : H ii) a transition netal
conp kafﬁtdﬂwiﬁhee?cﬂjed Iillaeschreaseﬁa:stpolmmﬁmnah rdastors eteastdid papare

10 d th
PP PG POTAB BT “ORECETGRERCOI ) (BT FoREIay Ger the condidons
of dsliemtlﬂmlprahtalywam c@ixatalyrst, (tﬁﬁdla@nﬁmﬁ)tab@arddapﬁndenaﬂymerﬁatlon
KEIVOR T R NN ——
cadiniiell vpieotd e(dldﬁﬁnal glantidiest of mtzlys]i ot cn)cﬁth]l&it bting adlmg N&kd fiimn reactor is

Og%?taf Fogk TReE e BB SRl ato el b Eeeprpyein

piodict. Theseedond reder Boberetad weler bigh bls&lndigen soncentratlon to

Kt o R anb T RO EBhe ffor pespie
g&rmawm of ledih fih&. &l fakioths orBfhrqiwe pemherhitidohie p&aﬁtmrm feominated due to

P RG-S tGHET. BT PR PRy Bt ng at | east

one ol efin nonomer with a procatal yst according to any
one of enbodi ments 1-10 or with a procatal yst nmade by
t he
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nmet hod of any one of enbodi nents 11-13, and a
cocat al yst under ol efin polynerization conditions to
woéanwwra3gol yner product. . 15. A process accor #CmySkms/022492
enbodi nent 14 wherein ethylene is honopol ynerized or
copol yneri zed with one or no¥adle ol ef ns. EXAMPLES It
LPf&c%&sZbe‘d&ct‘PFFﬂertfeye 'Ee‘a‘ét'cl}% %{‘éé%dr O ReactdP F| Reactor 2
h the absence any clpnponen not been
eci fi calCayalyt scl osed.| TBemp.cdA | 0w ng exa@c.és are
I ovi GelystAmt (bar’/ht)o furt he?.0ill ystrate ft hed.0 nventi on
Nd ar ereiperatupe 0€) constr uedoas | i mivg.ag.} Ushess | stiavead
O Hiligene PalibEPrysswel(kPapalr t s 27ad per csmt ages 238e 654
XPpr esspa, Mbla RaEibght  basi g.o44The[tenm " gveo.ndght ™, 1id
Sed, BuSiREMd Pededi! Me [0 appr oxi mateed y 116-138 hour g3.7
FOONHy&BREMEWeftent | 1 USEW.6 T €T ersafp g T anper at usey
ZUsdpentane MOLPerdthX€0 [l Kagips™ Ter gis Tjo a5 X ur @301
ar OgEiicHeh W17 PERYH €N 0T T@UET ST TS, Ty Cgolgl 21 331
oat KapESW of DT € COTTBR G ar iy 3der| Thg sTT adegmg K
UPATR dsidefide Time Hr)EXTme“”' 0 CTEIT TaEE, [Ty g 1.38
EPar TP e/’ )c P 9 DppEr P U‘Q°U69' >t0,053 0.070
llally%év mslép):l UIly L'U”"Odf?”l”"j %&9" vc%4§g
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o
o
wn

oni 7&1anmm;(p By i bad
ndll(‘AlWWm(ﬂpW)\M t h sub¥hnt L al 195 |

trodi}lél@aensmfkgfrhé spriay O8¢%r ht 03906t r@mr,n.w&
MM%MMMW@M Q}S%r at0.843
at e of Sippdesulisat el y _200- 300 _kgi hour, 3Pe slurgy is
ed to the29pwmy dryer lat d3fenper atiid e Jof 338C and1a0
rate SAf<2Dem to vilel d338 oull e¥S.hag t 86Per at ub®s2
f appr eRispal ®nym115- 120 0B6.6The| sp¥4y dryi2dd chandb3
F essure0.2% <roes minai ned fat 40pr essurH.51 ijghti.§ above.9
f nosphen?s; <(25mm Pa abovel.at nosphari c)f. A.6 1.5
onpar at ixg2pheeat al yst| 1 s0.pr epgr ed.7usijng G2 0.3
priogaichinietyiesd urry having a lower concentration O MyC
ared u@#p@a@mh@@@&gprlflce velocity, as indicated in
Teblpgrednt pRALA hRARE pLli@SsifanirdicaeapppOxi matel y 30

per cent F Il'er and are substantially spheroidally

shaped ma}%@ |s&:n1)y TefGrendeas fk b%&, refiQt oBTRbRCA TR Ip6lyaiker ﬁrb@lct produced
i nvention be seen by ari.son of the res

Wlfﬁcﬂbed&?cé@biswf%méenﬂon haggr eﬁ‘i%’i? o5t {1a¢ Pagiigls geEFréE"no#“ piyHcular,
gbidy:Ri0h bpﬁbrthﬂéé%f §iBvd MRERREESEs REOP.25 MihD(lined) id r8d@ed by over 50 percent
particles (> mm particle size) conpared to the
u@B&ﬁﬁP&W“WSt%%E%? %T‘moﬁ SEM phot ogr aph of the

particles prepared according to the invention is

contained in Figure 2. A SEM phot ograph of a

m crotoned sanple illustrating the relatively |arge

shell thickness ratio of larger particles in the

i nvented procatalyst is contained in Figure 3.
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Twin fluidized bed, pilot scale, series polynerization
reactors are used to prepare polyethyl ene honopol yners

wanadero2sdse reacti on conditi ons stated i n Tabl epeT/USDI@®&022492

t he conditions of operation, procatalyst and

@otM%l yst (triethylal uminun) are added under

pol yneri zg{ yQmeLRm ﬂrbé%ﬂﬁys{ &nﬁ)Bﬁtl&f &g{e 5 PGHsBlid les and
product is discharged into the second reactor a

cpBPEsiRg MagResign halidg mﬁ@eemww@ah mojgties, s4id mwl@ﬁl@nmg £} @vgrage size
(9];'0) %Pf‘r@ﬁﬁiﬁ to B ph, Qpahaky2H iRk leeé’sg gg ?n-{ Bﬁhg iéf{"ﬁ&fs have internal void

reactor is operated under condi ti on

velsme svhstaatiallyrer fidlypnelased by a monejithipsiréce 1aa¢r (%17@11)3 Bﬂld layer being
cﬁﬁﬁ@&&ké’ Egﬁz(n &Eﬁg@éﬂeﬂ tlﬂa{ﬁeéﬁ%ﬂﬁg & ‘ril&;o%?mg&eg’sol%ﬁll@} @egermmed by SEM
under en concentration to produce

tephRiguas |f<arpaxﬁzeigg h@vmaytwéersmegrﬁeeeﬂ\p@wm iof graaterghan 0.2.

condist i on t .

o 2y Ok SBho AR BANERA WA e e is from 20
tQéﬁwmnated due to | oss of fluidized bed | evel contro

Resulst s arge §51‘91M§1tfoﬂ a&@f/&u% 18 clAP] FhéreinRffesit b ce¥1’c @ﬂtge particles

Superf|C|aI Vel oci t Percent product ha
he‘eﬁratTml@e%lRﬁéopﬁgfﬁé\ﬁ@ﬂ@atoe?d range As may be seen by

ref egence i C&Hfosgt\}:otﬁ ﬁ&ofcﬁ’%td) bi§inP2 Yxﬁé}% St Bast 855erl YR particles

product produced procat al yst of the 1Tnvention
hives Hrickaess Ratieigreaterthand 2par ti cl e generation. La

par tiscul aFI‘he: sﬁ%h Q&OIQlﬁngQ@El‘élﬂn{:i @ﬁerafl R c\(cgtagjsﬂ%ﬂﬁbb%n

| ess than 0.2 |nes is reduced ver

cpregsp@s tofhe f@gnvlhe[ g(BdaItI hHIEORS )er[EPheW erein R'OH comprises a
n{oﬂgﬁﬂéﬂoﬁﬂ firdeAY %ranghedAlcgho@ %\ﬁ:ﬂg Meteﬁ‘ oﬁ’é' :Ql‘&@g @lirlﬁgﬂ atoms; R° is an

np05|t|on In formof solild part I cl es and

hﬁﬁw Wﬁfmﬁtwﬁg@fe@ﬁrm radieg] hayingdrie 14 earbei atoraror @R wherein R' is an
fﬂ?‘laﬁé blﬁd?oma?@ g?a&@%dn%cﬁéal RavisN%o caﬁt{&{ 'ﬁ&ﬁs %M&n( é is the same

from1l aract eri zed hat "at | east
opdifierspit Xaf mﬂmnciﬁaﬂr R& [cklsripeabremingtos rqdme 6i0¢ t9 81 @igB-12; and fis 1-10,
E?H??ﬁ élEUt lo@libdor; aB%éF Y m@ING 'S@Saﬁ&' Ry, & grnolithic :
surtac ayer % sai d 1ayer be€ing characterized
by af. aveflag eorgmeitllon pfﬁlmﬁe@wh ippriepdred ley the veactionof magnesium
dfcﬂah&é(?ﬁ}'f‘&' hﬁﬁun%mg&hﬁ ruF]hQ ggséﬁ& (ﬁ%MaIcgﬁJi ni ques for
particles having partic i ze greater than 30 nm of
gr eafler t Fhnc@nppsition offkdm@orhsesit the ansiion orethl pempoynd is a titanium
[ 0
h&l d@lo gb {lxta\’ilﬂ%f Hal _Fglézglgbgaté‘}éﬁrt@?gg B g%‘jg%‘f%}&ms & §1cbtfbleft§1$1%?
wh er 8 n aflhp eerapositign pfeqlamrﬁtwlment the tifgaium @H}@Qundas/“él%
Thic I§n €55 TB@E&ero@%oﬁ’ Bﬁfﬁlﬁrl aﬁ&ﬂ&xa@y %omﬁ‘nsmgheﬁl}er

composi tion accor eln at |east 25
per céft ofThe pampeaitipi ef @@mwmr@ thp fil&rieBumeRailirapredent in the solid

p%a@«; & &ﬁ@ﬁht Q¢ %ﬁiﬁsﬁs rpgc gxtlt% TR B3 okl 9&n}]?o§ﬁﬁﬁ Gef2g t O

clalm 1 wherei n al'yst conposition
cor r éspondsmethod ﬂ@emﬁbngﬁhtr: arocgialyst eppngition ofelaimt I e steps of the

“%B‘Bn C?{deﬁgr C 8&39{0?.111 2&h L@%M%H&P Johﬁ%ﬁﬁhg 2' 'Iﬁh%ﬂésufﬁ{ halide compound,

an|n et ween one and
iiha solyent gradilpent,4i) a transition metal compound wherein the trans1t10n metal is selected from

the metals of Groups 3-10 and Lanthanides of the Periodic Table of the Elements, iv) optionally an
internal electron donor, and v) further optionally a filler; b) spray-drying the composition to form a
spray-dried particle; and c) collecting the resulting solid particles, characterized in that the
magnesium halide compound forms a substantially saturated solution in the solvent or diluent.

12. The method of claim 11 wherein the solvent or diluent is tetrahydrofuran.
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al i phatic or aromatic hydrocarbon radical having 1 to

14 carbon atons or COR wherein R is an aliphatic or
wanrewsaess7 hydr ocar bon radical having 1 to 14 cacbms2005/022492

atons; each ORe group is the sane or different; X is

i ndep&ndedté ymetRod ofddimrlil méerebrtheinagnesinm halitlerrempelinid gs present in an

i o 8 Al ket 51 G
The ¢6npos iroess fof mekivg ap@ymicomprisingmoaipetingdt logst prcolefin monomer

4 i f [ ' id e ' '
VR e TRIRED AT ) 02 My A LG MR by e metodo
ayoomp of cleins 18, aidaicovaialyshender glefinpelynreainationicorditines & form a polymer
quund is atitaniumhalide or a titanium

oal cohol ate having 1 to 8 carbon atons per .
al coh®l at & moasgrcc@ding eclaiorip odieteingathyddne ¢4 keimep@ymerized or

I Y i tani dis Tid3. 9. Th
c%ﬁ%“%é?ﬁ‘glﬁl %dfe ogpfgf%q@g&ggﬂ‘i olngl I Iy conpri si ng a

filler. 10. The conposition of claim9 wherein the
filler is funed silica present in the solid particles
in an anount of at |east 15 percent based on total
conposition weight. 11. A nethod for making the
procat al yst conposition of claiml1, the steps of the
nmet hod conprising: a) providing a liquid conposition
conprising i) a nagnesium halide conmpound, ii) a
solvent or diluent, iii) a transition netal conpound
wherein the transition nmetal is selected fromthe
nmetal s of Groups 3-10 and Lant hani des of the Periodic
Tabl e of the Elenents, iv) optionally an interna

el ectron donor, and v) further optionally a filler; b)
spray-drying the conposition to forma spray-dried
particle; and c) collecting the resulting solid
particles, characterized in that the nmagnesi um hal i de
conmpound forns a substantially saturated solution in
the solvent or diluent. 12. The nethod of claim 11
wherein the solvent or diluent is tetrahydrofuran. 13.
The nethod of claim 11 wherein the magnesi um hal i de
conmpound is present in an anount that is at |east 90
percent of the saturation concentration in the sol vent
or diluent. 14. A process for making a pol yner
conprising contacting at | east one ol efin nononmer with
a procatal yst according to any one of clains 1-10 or
with a procatal yst nade by the nethod of any one of
clains 11-13, and a cocatal yst under olefin

pol ymeri zation conditions to forma pol yner product..
15. A process according to claim 14 wherein ethyl ene

I s honopol yneri zed or copolynerized wwth one or nore
~a-ol efns.
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