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rge) or tQesdn go6€l ection (fine and |arge), each type

sel ecti omneaue&myﬁgcarh& erluuhéd at vaalﬂuildﬂ'&l‘eafdserﬁ tHeinkds [x@@WH, indgarticOlai those ac-
| nensioon corfding tol vzhma madne uurr tog etanpleta)magiéniugehaliden is goued in theipesenge ef at

d 'eastpep ihalpeRn srpanﬁwq!ga oun orﬁ g
o o T T e

conduct e T‘Her\:a seﬁem& Rample, abu;@taar&gawn@hemwarpmmrm a halo
#-ci al3sad @mhateoamnsamﬂmh pound tadhen firite sagitum Ralenty inhe presendecet ahalngsnating agent
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ofanonet algrdaﬁar &ramsoluél xceds aG Grh&jnedia &o?npo rwrtemga d‘b@ﬂiﬁﬂwhlﬁﬁta@g agent
Jpound orso g@hmeoswhstantiaf quentity of magnes@imtqagdos bends remas.al s sel ect ed from net aI )

¢ of & oy CI"WVS‘? msy aVP bBPb’P‘ﬁ%d tP'g F?‘%S‘Eﬁ rﬂagpgtmr@m éf‘ ahdq- fpgh @gﬁ
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o, e D R e e
@ netal s tg ggm$bgh§uﬁ’gcego oups 1 0r e Periodic
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;‘ferred conpoun

& - n- hexyl in N- octylalunrnrun1 drethylalunrnrunrchlorrde

By - alunrnrunrsesqurchlorrde et hoxydi et hyl al um ni um or di et hyl zi nc.

®se conpounds are preferably used 10 at concentrations in the range 0.1
M 100%ni | (piEsgpagalionetthe calalvst of | utriation |iquid. The polar aprotic

- {8 ound errpkqmﬁ‘,d gf&s LelaglorSP%QH@A wﬂﬁ&l h\te&h\éﬁ‘cél @hrtelr'ea Qﬁrﬂ%ﬁ&nﬁr aF.é“Q hEdtirg anéoohng
qention idevigy ie .uw YrySRfog&H; @dr arr@mr&doeemumisucw&bo&ry slamBieht téhedertitiré: Ousl y
gect the -catisg (P90 m.Nales) bienagassunt ingbwddnorraddi ti ve |'s an organonetal lic
Mpoun®, sone reduction and/or activation of the catalyst particles can
@c place. The use of the defined polar aprotic conpounds can lead to
@rovenents in the quality of the 15 particle size selection, the yield
Jelutriated catalyst and the reproducibility of the operations. The

@al ysts enployed in the processes of thesgi nvention preferably consi st
gentially of hal ogenat- ed conpounds of transition netals belonging to
Goups IV. Vor VI of the Periodic Table of Elenents and conpounds of
magnesi um and optionally with aluniniunrconpounds. Preferred catalysts have

. Y b0 .




is an atom of chlorine and/or bromne, Dis an electron donor conpound
cofiprising at |east ohe atom of oxygen. ES¥0238923B1 or nitrogen, or
phosphorus, but not conpri'sing an atom of active hydrogen, wherein; mlies
inthe range 1.5 to 50, preferably 2 to 10, 25 nlies in the range 0 to

2. pr ef er abl y.&m@as,audeeﬁom@nm,hm@mee0 to 3, qlies in the range 4 to
100, *p/referab+%25ct1ddﬂé)ofmh'dyllchlbndes in the range 0 to 60 preferably 0 to

20. These cateﬂ makey 'v i ous pr c |n t | ves
Choun, T o L g S Pl B B B e
for exarrpl e ad:ﬁﬁﬁkﬂ@»ﬁh a 7safe for 3% 18 rb£im§ ermﬁanﬁrec. :eaé sﬁ@&%ev@ﬁﬁumes
hal ogenat ed ceitpeptade.dhe aatblysa Asblainedhasittedsllosinglcampositanddy wpightn el ect ron donor
corrpound or @I 483% M 19235 ©iv@®%pound is precipitated at the sane time as
one or @ enat ed t ition nmetal com pounds, optionally in the

pr esence o a orrpound The catal ysts can be obtai ned, for
exanpl e, by reamb ia SR stShISA TR GACE] pHovided Wha Uisthitidah stivingahele amSintrodJ@RaInGé} an
transition neatmbsmmmtbgbmlaelmmof nheptareat rambientiteaperaturen Aftércheplingstbe tehepthneato

hal ogenat :lﬁng ?g §| on n el ectron donor conpound D, having the
sane definrtio @L,emf FRAIRNgst anmi nes, am des
phosphi nes, ﬁieﬂoﬁ rg % Th?dr@geﬂhsl"iﬂ(ro%uoéﬁh\é it LR G presdundlof
i s advant ageousWapeﬁu&mdeemmehfm:eugtmm rin quantities such that

t he nol ar ﬁ‘fh at Iaa d\fter wmmmmemyaﬂem- ﬁ%anbmﬁegrwiwq'p@amnw cohtent cpfi which isy84
of hal ogefiat e ﬁ) u [eater than 1, the excess
of organomagnesi U co?rf)%ﬁj% g'ngg%rr%r(')sssea'v'bi"T?ﬂthal ogenating agent so
that no substantial quantity of magnesi um car bon bonds' remai ns. The

cat@l ysts may al so bdabtai ned by reacting magnesi um netal with an al kyl

hal i de i n2® he presendxamfled hal ogenated transition nmetal conpound taken at
its maxi mum val ency g#Prépatationstitelubiatedctalyston donor conpound D having the
same definition as abn%%mlmymwpamw sHifleBRNORS ¥ WEXahipleTR. USI N a
45 quantity of nmagrme catalystiistbjecididliiquid@iuiitichiusihgthe RlléWing dadisprgnt i ty of
magnesi umdretal to t Neapdatais ! Ly Of hal- ogenat e ggghsmﬂnq% gLal conmpound
is. greater than 1, and a quantity of alkyl halide Emmgm@ﬂurﬁfeF@f the re-

action substanti al q%&,@ﬁhpgolmgunds conpsi skggma NMagnesi um car bon

bond are no |onger prgs ) sses of the Py |nvent| on are
particul assy useful for S|°z'g‘-£seu§§§$fon by Iiquid eﬁ&’?‘?{’ at| on

Ziegler-Natta catal yst ol o oRel °‘haV| ng a density |°?{‘ gf?aré"afentto 2,
preferably in the ranq?"f‘fewaﬁ”ém% and havi ng'ha’ﬁa'ﬁverage particle
size in the range 101%&@@‘W‘§meesﬂ@W%artlcl ed5¢aW abayp deibplfasyyu| ar
shapes andgprough sur fiquidioto the,colymyy 5 ¥sts obtained by elutriation according
to the present inventitRughas dhelutigienliquld BRlocesses 3% MgePyewi sation or
copol yneri sation of atqatlysisioadentrfion adheccetalystl y i n gal0 pilimgles gtitagimmiitres at i on
or copolym erisatiorfUiled¥®%ses, and in particul ar —f 68 opf aspediteed. 55
The inventgion is il usthropsghout chgatelistsubpansioniQal exanplieespefthounhi ch Exanpl e 1
i's\gi¥ven by way of congatystoncentrationioltie chiuhCFizpar i s odinillindles paanidmaesdiitrat | on
of the catalyst A 1 -litre glass reactor, provided—he7/8 gof paa¥stper bited
stirrer, a reflux condemtdintmdetion dithatatalgst or cool i MgpOtww dieee the bétiolnl ed wi t h
c}ry nitro ggn: there ewuspensienipdthocdlumn{f®) it successively at anbient o
terrperature - 12. 150-Yiddd eivtriatad eathlysd basmignesi um i A0powder form 65 5 EPO
32 023 Bl - 23.75 g ttanke eonteippdio theghtalystt ani um tetrachloride - 92.5 g (1

| e) of n-butyl chl orhotdyproductiompt ane to make up nmmimumﬁmrﬁmrm.
fter thetsgddlti on of 1.26g of iodine, the reactiorisddi2kgricstalystabred W t h

i [err] so_as_to cause 5 the reaction Pewrcomence. The reactio

intained at [err] feaystd hours. The resultant brown/black precipitate is
shed sever aI times with heptane. The catal yst A obt a| ned has t he

foIIovmng itio 3% My 70.5% 10
{ol yner i sat | on H?‘%?P&'Weﬁfgefg%aﬁ‘f‘?@hg f’%{?%ﬁhg'gﬁa'ﬂ'%%‘i“’“ﬁé’aé‘f tast %m ded
Vi th nmechani c@,g&m?ﬁ%there are introduced under an atnosphere of
itrogen 2 litres of n-heptane at anbient tenperature. After heating the
hept ane o0 [err] one introduces:



-+0.46 g (4 mMles) of triethyl BPO#3R%%3B a quantity of catal yst
fresponding to, 1 mll'igramatom of titanium Wen the reaction medi um has
gen heated to [err] hydrogen is introduced into it until a pressure of 0.6
ga i s obtai amhpletMrwastépyttmmgtmtalystlsnmuptmw@étA160 g/hr. After 7 hours

polymer i s&‘tq‘;tﬁr?fa %E 2 28 dist t @" ol whighiyshown incTedle 1of
! Ch/' S 340»1? lo of% g c% %g gg'{f@ t A, this
§stri byt i QEerd se ¥ si bifhension

rrple 2 (a) Preparatlon of the eI utrlated catalyst 1 kg of the catal yst

| S prepared u5| a&%ﬁa]sarre conditions as in Exanple 1 (a). The catal yst
7

subjected to I| lBreparao the follow ng conditions: -
P Wiy - o anplasihmoaty g}gvg@%ﬂm B o b
elufri owi

| urm (F2) nd'mons

al

€1 uLT#. aal ot —opet ation

BT Jul=

conti nuous non- ent - nature of elutri é‘f 0
ept a - level of Introduction of the elutri | (?ﬁthe 6m;rgrtn1ébove t he
om %0 i

n

b t om - diameter f ihg PMPRF2he col unm: - tAFBUghput of elutriation

| fquid (R2) :  15heightplcsiuma(FAour - catal yst dé%@‘ﬂtratlon in the
cialyst 100 eluriatioploperatioh titani um | itee SolipeaysneRrpermanent

-8 .e. 60 g of catahyterb opautridtion #qeid- t hr oughput aofheptateal yst suspensi on (@)
; 4 13% res per hoHgight oliicalictien ofSreltiationat | ©N 1160 inkaboelihatotdnr2) 13

i nol es of tit aliquidiintpthecblutmF2) i .e. 7.8 g of catalyst per litre - |evel
I ntroduction of —inpgigRik SHelitiation liquid (2P0 nm: obasetrdsieurbot t om suspensi on

o the colum (FZLam,egngdﬂvp&nﬁ]ngaﬁ,m@t ed cat alygbetfidasifigmon 50% titani um
aj i I n the ceatmbibhtiquic hourly pr oduct i on . 0.2

I'Tnol es of titanhygvhesHcentratihinflel2 kg Of . catod nifihol@mre hour. The

cl al yst B obt ai negymhtonliqed ut ri ati on has the same chenical characteristics _
agg catalyst A 60 IMW&,&&,@Q&&@&@ aft er @b kinimoRt bQ%anhimdb he same
ceni ca¥ charact er ggdehdign as catal yst A" (b) Pol yiRréosmjdf ealbpdiiitre EP 0 232
(i 0Bl E]>c<arrpl eI 1 gﬁlh%ﬁpd’t%ﬂyQQU%hM (@t gl ytshgﬁe%ﬁ&fd of catalyst A
180 g of a polye :Bﬁmﬁ dsGk Rarsl

dgetri bution of Whl%:%l Psg S om['?rﬁﬁﬁagﬁ&rmﬁg I S T"a y Batbryst htre

pW yet hasl ene obt ai n S a cont fabml;,tel W th
d@ensi ons be- |o§8%§méﬁl taapprema%?‘s lI(aower than that of the
pQ yet hyl ene obt al n ? folpa e Qi s § 8crease being particularly
s@ni ficant for EI.I.&JH %}" )ons bel ow m crons. Exanple 3 (a)
PREpar adol on of the t catal yst” 10 ) cat al yst
AR s prepared in ac%ordgr'f%e&wth Exanpl e 1(a) |sh°t.,2t'<:3 '“;'gé’f b;t,%éj,i’ splui d
e@triation under the follow ng conditions: - apReahdtus

ajg shown in Fig. 1’rh9£H:3|§$sEE%£ﬂ§ém{m5§Eﬁ§E§ me chemical characteristics 25EL €1 of

t @ colgm (F2) catalystA. mm - herght o colum ?\

1

50 (b) Polymerization

Example 1(b) is repeated using catalyst C instead of the catalyst A.
1100 g of a polyethylene powder are obtained, the particle size distribution of which is shown in Table 1.
it is found thal the polyethylene obtained from catalyst C has a content of particles with dimensions
55  below 350 microns which is appreciably smaller than that of the polyethylene obtained from catalysts A
and B, this decrease being particularly great for particles of dimensions below 50 microns.
E tis ’a!so noted that the yield of catalyst C is appreciably higher than the yield of catalyst B obtained in
xample 2

60 Example 4

in order to determine the reproducibility of the elutriation operations described in Examples 2 and 3,
each of these examples is reproduced 10 times from the same catalyst A, and one determines:
- the mean percentage by weight of particles of polvethylene with dimensions belc.v 160 microns and the



EP 0 232 023 B1
- 6‘| utrtation operati on cont i nuousnon- per manent - nature

of "elutriation ligquid . n-heptane 20 ° - hei ght of

i ntroducti onn oagthe el UV'EI’I ation 150 nm above t he bottom liquid into the
col um alion L j. qy % 15 litres/ hour -
nat ureM@éﬁ& q%d Efg!fy%,la E’.},’f "esmnd"@ s}aI"Ff"('oc Vi 'O“I um ni um 25

el ut h/atrmﬁnuﬂuudnauomddl tive concentration in the : 0.7
mlsinmole/litre elutriation liquid - catal yst concentration in the catal yst

100 mIlinoles of titaniuml Iy\,—vo\.r supensi on
|

- i.e. 60 ng of catalyst per es___ (devaagbendiZ,of catal yst suspension (Q)
X 4 |itres per hour - catal concentration-in the colum (F2) : 17
i | doi ntet s tosayithe sunanemédt pt thesum of the squares! oighexdevigtiong by compgrson Wil the mear myve|  of

intr OdLgE s B’f ingligatiop of thefispersion of the rryults 9 @nd FREsagyeRrty 7 e LPEASEFRIY i nt o
the col that i Sthfbialf aditalidds! @lafidd %&oﬂltﬁé% e DALS aRMsmalier thfhAhBsel dpaNI UM
cont ai |llﬁ1E )48 frdgards ftLiferdéntBE 6t paititied with dimensions below 160 microns akks 26

m | 4si nobeccatatyist ysow avhlthqueshm: the- conditions ©f Eihnipg medntablpsabhpmorehenwdu&ihe
cat al ydie resutpthan Hese ofExample? ut ri ati on has the same chem cal characteristics
as 45 : catalyst A. 50 (b) Polynerization Exanple 1 (b) is
repeated using catalyst Cinstead of the catalyst A 1100 g of a

pol et hyl ene powder are obtained, the particle size distribution of which
is showmn in Table I. It Is found that the polyethylene obtained from
catalyst C has a content of particles with di nensions 55 bel ow 350

m crons which is appreciably snmaller than that of the polyethyl ene obtained
frogncatalysts A and B. this decrease being particularly great for
particl es of dinmensions below 50 mcrons. It is also noted that the yield
of catalyst Cis appreciably higher than the yield of catal yst B obtained
in Exanple 2. 60 Exanple 4 In order to determine the reproducibility of
the,el utriation operations described in Exanples 2 and 3, each of these
exanples is reproduced 10 tinmes fromthe sane catal yst A and one

determ nes: - the mean percentage by weight of particles of polyethylene
wi t h di nensi ons bel ow 160 mi crons and the 65 7 EP 0 232 023 B1 '
cor&fsponding standard deviation, - the nmean yield of elutriated catal yst
and™t he correspondi ng standard devi ation. The results obtained are set out
in Table Il. The standard deviation, 5 [err] 10 that is to say the square
root of the sum of the squares of the deviations by conparison wth the
mean re- suit, gives an indication of the dispersion of the results
obt 8 ned and consequently of the reproducibility of the tests. It is found
t hat the standard devi ati ons obtai ned according to Exanple 3 are snaller
than those ob- tained In Exanple 2, both as regards the percentage of
particles with dinmensions bel ow 160 m crons and 15 the catal yst yield,

whi #h indicates that the conditions of Exanple 3 pravide appreciably nore
reproduci - ble results than those of Exanple 2 20 30 35

50
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40 45 50 55 65 8
Exanpl e 2, reproduced 10 tines

% by wei ght of particles Catalyst
di mensions below Yield wth ding
160 .mi crons Mean Result

65 10 Typi cal devi ation
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Exanpl e 3, ‘reproduced 10 tines 5

% by weight of particles Catalyst with

e C
nonj

the presence of a polar aprotic con

Yield 160 m crons

50 5.5 :

10 1.5

liquid of solid particles of
ninto at |east two portions
rised In that in a
e solid catalyst particles is
non-polar liquid chemcally
tration in the range 20 to
4 hat t he process conprises one
Whes &¥in stage Mis a process for
ntrodudi ng the catal yst suspen- sion
iationslcolunmm F1 having a height W
of® tthesicol utm, | ntroducing the
nto the jcolum F1 at a |evel 25
t he cgfjal yst suspension, the liquid
N &h Yasgendi ng stream substantially
M ng frgnmthe top of the colum F1 a
froa l@dr ge particl es and,
imtY L cat al yst suspension mainly
st age is a proc- ess for
Nt r®dpiE|Ng the catal yst suspensi on at
it r7 &l i9n col urm F2 of height H at a
icing the elutriation liquid at a
evel dbedjow H 2, the |iquid being
scendi ngl stream and substantially
irawi ng from the top of the colum F2
Cat.aleysh| particles and wit hdraw ng
{st part} cl es substantially freed
5s as clfainmed in claim1,
flowrdtes RI/Ql- in the elutria-
A procless as clained in daim1,
low rgtes R2/Q2 in the elutria-
ess as clained in claim1,
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5. A process as clainmed in
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m 1 characterised in that the
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A process for elutriation
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50 pound. -9. A process as clained In cl aim6 or 7 wherein the polar
aprotic conpound is an organoal um ni um &PO%% Bt or organomagnesi um
conmpound. 10. A process as clainmed In claim6 or 7 wherein the polar
aprotic conpound is enployed at.a concentra- tion of 0.1 to 1000 m | li noles
per litre-of elutriation liquid. 55 11. A process as clainmed in claim®6
or 7 wherein the Ziegler Natta-type: catal ysiTABEri ses one or nore
transition netal corrpounds as sbamptec reptotiiced O time< h e NERapic?) Mpradiatadd times h
one or norg nagnesi um com pouvwdy welhht of fkadsat Celalysdr ity welghtiof gartitiest rCadlyson
of a solid Ziegler-Natta type witplieersioas batowol Yieldr i sawitodimensions bélgwst . Yield
consisting of at |east one tralfdimi¢rens netal conpound HEAWEEMIg t o G oups
IV, Vor VI of theMeenResmiitc 60 Tab%e of El emer0s and a r’rﬁﬁ@ﬁlem um 65

corrpound fohar act eMypiealidéviatiérhat it c®nprises: - 4@ tank M fi& the 5
prelimnary preparation of a catalyst- suspension in the elutriation Iiquid
and havi ng neans adapted to nmaintain uniformty of the suspension, - a

vertical elutriation colum F1 having a height H and a dianeter D such
that the r%ticF'!‘F“FD is equal to or greater than 5, such colum having: (a)
a tube forthe ynir %\iﬁ;ﬂok Cﬁ{uﬂléf %Bhd patidtfs'bi 'aoﬂed?tfrﬁtanﬁietlpst to oﬁgn erara

232023 Bl TABlyen o riion§ WhieHl WiRH in efabﬂ'ﬁ&rtcle sizi @harh@erided naPat ol
10 tinmes 5 stage (stage 1) a suspension of thé/sdiid catal reparéchio ‘@i@ldhgﬂl 'lq\%%‘*

weight of &ar tnopipelar %‘F’VMN in @amgq %Ee@ s ;;gﬁ?gxggh%@

beI..oiw

9 stage M is a proca@ssOfor separating | cth® comprising introd{idiythe catalyst suspen-
dev@l on. sion&tameme Q1 into a vekfical emhgn :;?:mf% baving :heig%tH at s%amﬂmu Igpeand '
A process’ for ithercolymn lntrcmfdmi"@fﬂ%ﬂ?'u !s!rattuacﬂoysafgfmamm E‘F\ﬂlﬁé, a level
cafelyei 1 o mw b e e AR
average parti |Fz,e. wmg] Hro 1856

a suspensi on m‘wwwmm t;eeompas-pg amrpadldeﬁahdlﬁh&éw'stagé Nﬁsr‘apfoc-

liquid which iessdor nscmateﬂpheaiemlma
catal yst, # ioploby %;f baEU"‘ u ‘“91"?% g::
and further i h? Bt W~ 1 o3 Y S,ﬂuﬁéa q ovf:c;mmetop
defined stagesctyheiddh ENiRbn) liicE@iarg andomws aws aa.e frani the Bottom of
particl es conphe eomn Fatatalyst mirtizlys substantdiip frgest froufinp@articles.on at a flow rate

QL into a ¥rtj @ah e slajmad wcda'm\rmevaramﬁ that fhej rgfie of the floyiratgs RE/QE|in the elutria-
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