PATENT SPECI FI CATION  (11) 1 589 983 en (21) Application No. 32062/ 77
(22) Filed 29 Jul. 1977 (19) (31) Convention Application No. 26148
(32) Filed 9 Aug. 1976 in (33) Italy (IT) (44) Conplete Specification

Publ i shed 20 May 1981 (51) I'NT. CL.3  CO8F 10700 4/02 4/64 (52) Index at |
Acceptance C3P 404 440 452 474 486 546 574 578 582 584 592. 594 598 602 @

GA C3W 216 217 218 (72) Inventors: UVBERTO G ANNI NI ENRI CO ALBI ZZATI
SANDRO PARODI :(54) CATALYSTS FOR a- OLEFI N POLYMERI ZATION / (71) W,

MONTEDI S&M S. p. A S LT a |l tal
Corporate and a Japantgm mmgxmﬁuonaggr)te 539 %
Italy and Kasum.gaseki Buildin asum one, Ch| yoda ku,
Tokyo, Japan £@spebtspication JNp- %@9@3 dé%%)a‘*?ﬂeg@ﬁﬁ r]t%gnt i-on_fd& FFEN DI
pray that a’ pgren®lnGgnvergios A@h@lﬂ?’é@% 35M8, PR Hikd Orileandd’ 6059 T
to be perfowﬁe (B})lmiyp@)tlcul arly descrlbed in” 5 and by t
stat enent : S unvesthpies Spedifitm Published20 Mayl 198t conmponent s 74
st ereoregul ar PGLYHEr. i@y absheo/el 401 we4 cont ai ning at | eas)

atons, or mxture of glhAaje b@zol efins with one another. ard
et hyl ene; to ?rreé%l)ot‘;:f,r? | N5 t41e 486t S 5574cé7ﬁ30nents t

catal ysts incorporatin sé$?tl 586 ¢ s598a k2 1 §At he -use of said. &ORBORrS |
for producing 10 cr I PWne‘lYl):o mers_and copol ymers: of  al pha-olefins. It
CO ALBIZZA

is known to produt@® Velﬁ?ﬁﬁoﬂ s for polynerization of

al pha-ol efins by reacting hﬁfﬂ ROy PRRD®IN! NG titani um conmpounds with- t he
product of the reaction of Slﬂ I con corrpounds or netal | organi ¢ conpounds of-
metal s bel onging to G oup$54) (IAjl‘AILYST¢SfFQK@-QEEFINePQb'dMERI%T@Wt h addition

st ve by onen o (MR, Ja% R Spo

When cat aj ysts: cqvm:ai Raif @nd Kl 513 Bichonmt Glﬁyqnmkynmkw,a- '
?

tion of: a pha ehpmemwdy,rﬂo reBy @ﬂcla Ht may be
cont ai ni ng con3 Rty ‘E‘S %@Bﬂ%‘rm Sfgivedin
eh

Variations on t hesem .&a Sne@r&tﬂiﬁﬁﬁdﬂlﬂbﬁéhtd Por FekeRévedguday g lyfefding -
2,283,909 and 20alm-ole’ﬁn3mtaﬁﬂx& at teh&t3|caamtatm, bemm ofhehdphar smthomt al

corrpound and the ¥ £ ia'@ﬂv‘Pf ighy etbylenss gqnﬁ
t he presence % 1? Eﬂyﬂﬁ&g&%& éﬁ%f’f Eaénf %gsn'%ra rodficing | 10
hydrogen at ons. nltb Pebdaédl ﬁenhaﬂ/ tafyats If(&fpﬂl?hl@ﬁaatlon of alpha-olefins by
st ereospecifici t y;ead;bmg haj_mgn—n@ttalmeg agigin pm@poupd;mlqh gséﬁgﬁsgﬁamm of silicon

| N
&z.éﬂfrkéﬁf}?er'wz’ém e gﬁu@{"%ﬁj‘;&s%ﬁm G zgﬁggéélfais

el ectron-donor co Whehl 8 ysaeooﬁtam&@tsadhymmpomts accadngiloyed- mrthe; poyresrizast

be renoved by pur tign Qfalphzydefeﬂstc@rtalmne3 ?I‘Pmt?‘ﬁsﬁ polymperr, gantaining considerable
surprisingly %enalwm_’%:ﬁﬁheé nlgﬁn Oll‘rgl{gﬁ phezfts NG/ Y3909 and 20
sati sfactory ster espem, #72.Ciht Yeadtich aéﬁv é:i Usm aal Odoftipbuttl ﬂﬂl’ﬂlala&llﬁlgl at

| east 3 carbon at pnmduccafrmd:gnesﬁﬂlh ide beingeadnébuct

nhermeo
di hal i de obt ai ried s ‘a;‘i;b??:,?hy% %,e RECY "Eﬁ.ﬂf}i W ?ryand
an el ectron- dcmorth% @ rygf mﬁ.ﬂ Al-alay artidly 25
powder spectrum i complidxed nwiﬂhaa eledmh-dbﬁmdmh und & usskasroHeathlpst cand icatylyst iresiluess

substantially no meﬁg}lsrre \?debYtP !fi@tlan q@g;glmb’ﬂﬁeﬁﬂ P%Bint pai/rhﬂlgﬂlu&actory

intensity maX| rru té "EE gﬂrﬂfﬁ fi& HorbamAd -at

The preselt SfonME @lhbkbic@dtadlelt 5§ deompaitionof 401 30

pol ymeri ziing 35 alqnbtaof eMgl‘ldihahdﬂiaad am ;] ctain—doeas@nmhurdeﬂlmartbas rdeepmpggition

sol i o i1 ?Sﬁrgiﬁﬁgﬁa RN q@% A T e

from My di chl @si de tyq:lr S ;bl eatelyy oempanent forfgolymeazinmcﬁs
of the My di hal i d?s ancgltmngq;ﬂpaﬁ e carbon atoms, compnsmg the producto reaction of:

a halogenated Ti compound soluble in.-hydrocarbons, °

b) a product containing Mg dihalide selected from Mg dlchlonde and Mg dlbromlde
obtained by decomposition of an adduct of the Mg dihalide and an electron-donor

40  compound which is an organic electron-donor compound or ammonia, such electron-donor 40
. compound being present in the adduct in an amount of at least 0.5 moles per mole of Mg
dihalide, the decomposition of the adduct having been carried out with substances, other
than Ti compounds, capable of reacting with the electron-donor compound of the adduct
selected from amongst the metallo-organic compounds of metals belonging to groups I to

45 III of the Periodic Table and, in the case of an electron-donor compound havmg actlve 45



40 conpound which is an organic el ectron-donor conpound or anmonia, such
el ectron-donor 40 conpound being present in the adduct in an anount of at
least 0.5 noles per nole of My dihalide, the deconposition of the adduct

havi ng been carried out with substances, other than Ti-conpounds, capable
of reacting with the el ectron-donor conpound of the adduct, selected from
, pngst the metal | o-organi c conpounds of metal s bel ongi ng to groups | to 45
‘i@ of the Periodic Table and in the case of an el ectron- donor -conmpound

HA ing active 45 . 2 .. 1589983 .ol 1, 589 983w
2 Tgst rat-tgen—e t Si, Sn
-and Sh, the haI | des of Al..and B. and Si -tetra aI kyI S and hydr| des of |
Si - al k)HY YOB%?GIS? E;‘F}]“ tdhe bﬂogstommalmo dmtf Sf;CS'lltaﬁlklrﬂngleaCt ive H

at ons;. 2 éél' a or wth (b)~before
the reag m«ﬁi % %%t?tgﬁlthnn vela%l;o S b Ph thes
pr ov5 s(;(g)tp:wth athe pr;wsgimr efore ¢ t% b‘g esg\ﬁl s 5 that in

said’ c tsalé Hhet tbomneqm Obiﬁtaltlumaompnmdstmtublendmclmtubl e'in [err]
at [erry ck,og;" “69‘ IREPY kr thevotahconteatf titanium compounds ad cont ent  of

titani’ umhﬁpﬁﬁ%m KQﬂkegatﬁ i SbipBABktaL bI:t’wEélPS at the nolar ratio
My/ X9 i nthtalhbe prapcath mth@ reSegst 1bﬂie\¢ﬁﬂygt Eomi}j&denl ﬁ? eranget N80 the

proport 6ft° & t° s'@ht | n. he cat aI yst conponent is within the

range “]{ﬂ:,sg[ ea n é;,';;g' X ;%a nd am rrore that in

the X— rmymspgetlf SuBst@ii tlaﬂ)'ﬂla §b1@§én%3 Sbtine n sﬁém intense |ine

ﬁﬁip hlrpspb(:trta ommcbinobtgntelnselﬁhom en dlsbrom de of
e

nornal ’}? %gioﬁﬁﬁé%ﬂr P‘“QH a! i} ption elg‘ewpntantMI o li'ne having
t. B
mk

its '”tceﬂ i{,f\&zaaﬂ% %E,OE% gpn of said nost
tit @mca Corrponent of

i nt ensezt Qcis Idvier itHani mmyt\ﬁdﬁghttexpreﬂs'éd R R

t he2q é)e"ﬁ‘tel %ﬁlYﬁaGQma ee‘}(‘lf mmam yrefemhlymommas orfmn'ounda(c) atmlm mp2ounds;

sol ubl FRRHEplcf cxenp "{ ml,enes Lhan. 209 by vei ght of titani um
pre v

CorrpOUI]ﬁieféi'ﬁm ¥ Sthiting F6 d{ g@?ayﬂ 1h de ,ésg‘pounds :

i ns uliilqed Phctihn@odorazbm @md nd lsedlpnmng ﬂaé\anluét%ther Y codbngthé sonspr essed as

el e ld ﬂ‘a tfessl’tmg h@uctrmemt i 2n

or ef er :gtﬁ oug chemlca mposmon @;?r%é}v tn%ﬁlF tton éﬁém B% $ or exanﬁl e

et hyI belnzmadeeom 01$ od saﬂttleldﬂat ﬁlelX]l\é wddp may be
[ CRP b@ﬁral lspslmcry ¢$9d1$en81 reefxemmbis etweaﬂt aid theliinbial i de adduct
preparc%@“ fg‘%ﬁ\% p%n'};l‘g’éhégsfﬁlylgq q?d erttho on’@r conpound
e s MPJ‘ .or by
ad {xganic el d% ﬁetﬂble é«rr the mmqnoqf thendec Imalde

add| ngabmnn nert |§U| d that does not di ssol.ve the a duct . he result| ng

a -
cts thh
decorrpgglh é)[aﬂl lec rolggg ;l:lsgn % ra‘y
anal-ys IoSaroﬂatﬁcrmhdlm dldibﬁol*s e o!%glbﬁrﬁ arﬂ des

dec orrpgbﬂ ticy apmaatic carboxplic. ackds | achificckanpids afecthe inethfloethﬁ)«amylend t he X-1 ay
POVer 1 Hﬂﬂlﬁn Rgrol. £rasolt Ampmopia isgRslestrondanpzdompoypd epniaining activet ween 2. 44 and

2.97 A @nt! d£R6m e '
r hor nolupteedcraholt‘{ é’ng gﬁﬁ?ﬂﬁﬁfﬁzﬁoﬁgﬁﬁdg& &ﬂgﬁlgs % ﬁ‘;ﬁ%&?ﬁnm [erf] is

substah qnachicved pyif leﬁh%th mdlernd mew@hqtma‘mmnct magluct s of the
addyct gi‘b‘f“lﬁbg’ %ﬁo sgﬂo poclples Hpmoats s?'ne“ugwat | ys found at
2.93 A A e&bﬁ ono c@ﬂﬁbuﬁd @CHbANadivad d&gﬁm%ﬁgsus%Wltﬁpltﬁe f OI’ the

pr epar atepontmfofttlheodmm @hzﬂlﬂes, euﬂdmohyssubstiﬂ@et &/ fdinkiag i de i ngl ude

conpou _t L cpagsentative °Wm835allgd'rrer3’éxarrpl es..of such
SR e R
nol s,

ar omat fa eaimhodtﬁhﬁiﬂahutdnbo&bml primary’ and secon ary am nes

am des- & d ﬂbeeb "nohemt Pb;lOd,!ettamyl i ¢ aci ds. SpeC| fic exanpl es ar e
t he rret@ y a enz e xyl al cohol's, phenol cresol .  Amonia is
an 5l ectmﬁl Monﬁ:‘ﬂgpb'&l ltﬁp,ntlal jall ng acti-ve’ 40 hydrogen 58§

40 The- ah%ulmlesoflsubstmutpdlunds cont ai ni ng active hydrogen general Iy ranges
from O] gﬁ el of t1c el mol e of My di halide. 1n the case of the adducts
W th algfa Sﬁsxfbsm ﬁ ﬁtts have ‘been achi eved with 2 to 6 nmoles of the
al ®8ho! ajpgimides; € of My di hal i de.’ The adducts rray L L 60

- tertiary amines -and. oxides thereof; . .. T

- substituted lactams;. and . _— - T '

- orgamc 1socyanates

The starting Mg halide adducts with the electron-donor compounds free from active
65 hydrogen atoms contain in general up to 6 moles of said electron-donor.




al so contain, in a chemcally conbined form water nolecules in anounts
generally lower 45 than 2 noles. per nole of My dihalide.
45 An el ectron-donor' conpound. free from active. hydrogen

atoms, useful for the preparation of the adduct with the My di halides, can
be any substance capable of form ng adducts with the My di hali des.

Representativé conpounds are the follow ng: - alkyl-; aryl-

cycl oal kyl - est'ers of organic and i norgani c acids, espeC|aIIy t he al kyl
esters of~aromptic acids; 50 - allphatlc p5$wm@nat|c ethers as for 3
exanpl e di -n. DUTytether,;, diethytether,—ctychHtethers—as—50—For—exarpte—
t et rahydr odur ane, di oxane; - ketones as acetone,

benzophenone, cycl ’G @aGflef@a‘rﬂ lileéfm ghstal compouruls bss as

benzal dehyde, ani g%aeé‘lﬁﬁ%fé eat gfmgc% f‘ n-cﬂ%z cﬁ};
55 - phosphities tl’ob&lilllﬁéd:a nl:lpson 7 staru oﬂ{ddé %5 d @%} b af

acids; - dial ky Sl]bhdlldeﬂmédlcms ared accordmgtoBelglan Patent®®. 840,058 m: ke 5

60 - tertiary am Qé? ¥ be addmg5§ \ l‘lﬂt é'téhﬂg‘é rthe 1on g
organi ¢ i socyanat ggel §F§¥.ﬂ.g.a§1ﬂﬁff§8d dou 'fﬁﬂ bifote O p% “éﬁ"séggnm
conpounds free f I‘Qﬁi)ﬂl(ttdf\éﬁg 0 elebtydih-dv@iemconipo @iainiighcti @mgé

nmol es of sai d-H e(;ech@\guq;m sgpossible to obtalegatalyst@fahlgh activity even when the adduct contamsa 10

1 589 983 relatlvely low molar N}{)roportlon of organic- gecvﬁ@-dm l(jelppq\la? cg}tggmg; gqtvgJ n,
cn ms. tO

in a chemically cOMBaiag Bhibe BRbaby T mﬁppmémms&s B5s r;y%olﬂt%&m r%.d in

tetravalent Ti compaorﬂi-@t;o km adsdmlqudsarn Wwiich cdséal r& 5

and Si or Al cbnp g Belwmers baving Ina%‘PW meragle@zamwmm cohol at es I n factls

it is possible toy ﬁ ‘ffojii 5‘° E@gﬁ@iﬁ@f%‘ E"ﬁ’t ive-
starting from add &f dsC SkER Qb3 cludelih edl Qgﬁave ahié e oégun(tllsl?)l}

prepar ed, iaccordlrllgpm@alB l gmat @ﬁGrd\ipsIMIIo&)ﬂB odih'mmthbngnﬁ fids ob Siyh

halide in the % igl;ggen lie al&’am}}? é}, %rfa%i enamnlgmf htsmbstan@soare the - 20
sol ution.* The addq, CIRS My dm_ resﬂ_ 51
vibrating nmll conrb dsgaeﬁn iz S l4ahﬂsh($4, fsuﬂaHld a
m xture of I\/ga%lnhaf!stl kyM-th the desired amount of organl c eI ectron donor

compound “cont gg% e ?s‘“féﬁ gﬁ;aﬂ'ﬂﬁfﬂg‘%‘: %
posSibl e 1o obt ai g a N)§Td§co o2ition tlhg QRbA .mavoeg"th Sior
contains a 10 relSafsusods 1cllmxd amrpitloqnaand-mga com ﬂsﬁ%l d&(Am-t
conmpound cont [ e kwddglcmst#my be
prepared in fgjr% %qs{;%f};ﬁé t El] %g' g‘} “_ﬁ%g‘ﬁ?’dl
to known techni quesch asJ’lf 2’ t at er| ve Rere romtend to
.15 produce poI yrﬁm;hemmflﬂlglemﬂnwgamw cpmpdpundd eresMg,eCai iof tZni dpoands, such as

15 The deconpogy fﬁféﬂ@l q ‘“gi Me-dighy dEnMB‘d@B?Pﬁbﬁ?mE’“h‘&v@n‘é;
active- hydrogenl - %5 Es%‘éﬁe@&e&ﬁmﬁe&so oglﬁo&&ﬁe } b 1 %
hydrogen at ons, pei' mmt ectiFe hyﬂwgaﬁlp reskt inSheAtididd gl 51 aduan

particular the rre% Sv%ly i z%dsr-, gghca%i@?mﬂtewr%eungebbmg hstdoo
Groups | to Ilgg 0 ?% i E dS
the halides of AI h E&l&@b&&hth Qe 4 Lo %}Ids ee éfg{gacqh %
20 hal ogen cont ai rﬁtquS«l I)uﬁ"ﬂis PefodﬁlTabISmsmﬁllﬁ matl rgamc écmrpomdaﬂf)AE Zn,

S sl kyl s and j;fydr ﬁymeﬁ."zﬁé‘a%e@ R éﬁi@fﬂé‘f&@%ﬁ% hg@' B ?ﬁénqs

[err]; other suitd t&ﬁﬁlﬁﬁnsad’re thel sdnfel isathaéekM&Satémﬂn h Eidcfuets ob donors
Si - al kyI s+ 25 t?ill ctb'erhmmmtayomﬁat have vyi el ded. part | cul arl

i et ing resul 1 4Pl wfg}nﬂgg S R L %m%; s

with ali phat | CS00T cahsduRd ens@hn BEgsed ound 50
deconposi ti on bei m%_lteiltf (e):f@dhwwdamdna\lv te HaMgeratemTigpompmdL(a)js of Si
alogenated Ti compounds (a) to be utilized for preparing the catalyst components
according to this invention are, for example, the halogen-containing compounds of
tetravalent Ti, such as TiCl,, T1Br4 and Ti halogen-alcoholates. The reaction with the Ti .
55  compound is preferably conducted in an excess.of the Ti liquid compound and the 55
unreacted compound is separated at a temperature such that the amount of Ti compounds
in the reaction product. extractable -with- TiCl, at 80°C. is lower than 20% by weight.
If TiCl, is employed ‘as reagent and reaction medium, the reaction temperature is
generally between 50° and the TiCl, boiling point, in. partlcular between 90° and 135°C. It is
60 possible to.employ also higher temperatures when operating under increased pressure. The 60
separation of excess TiCl, is conducted at temperatures higher than 80°C, preferably from
90° to 135°C and normally: comprises filtration or:sedimentation: '
Catalyst components particularly suited to prepare catalysts provided with hlgh activity
and stereospecificity are prepared starting from adducts of MgCl, with alcohols according to
65. the following procedure. The MgCl, adduct is reacted either s1mu1taneously or 65




Sn, such as [err] and [err], or with nmetall o-organic conpounds of Al, such
as Al-trialkyls. Sone exanples of suitable A netall o-organi c conpbunds
include Al -alkyls, for instance 30 [err] and [err]; the halides of

Al -al kyl s such as [err] ' 30 [err] and [err].
Lhe preferred conpounds are Al-triisoal kyl's such as, for exanpl e,
triisobutyl. Further useful netall o-organic corrpounds are My,” Ca or Zn
ounds, such as Gignard reagents, My nonoal koxi des, -My-di al kyl or

4di phenyl corrpounds and 35 "1 igggg@noal kyl or Zn- d| aI kyI corrpo‘ynds\/

35 e —amourt —of —Sucihr Teactive substarrce—used—for——the ucuunpuolTl -on
general |y exceeds 1 nole per g-atom of active hydrogen present in the
adduct conéﬂ‘FH“ eWitltihe 4 r$l erdaer Standiwith theelectron-dopnckoaipeehdi N a | i qui d

th t sphere
phase, oﬁﬁﬁg o a[:ﬂh P AIC2hatempery Fege mibe veng . . When the
reacti ycﬂveﬁ mfﬂta, taﬁe éﬁi@g%hd@ (?%Qs ﬁl%%é]f dﬁe&’dﬁ’ lﬁi‘{ﬁg W The

decdrrpdmdtmdasrvmhumandjfmu;dmedmfh I? attaltEfipefiie Corfiisg beRkten 1008e § rom act i ve

40 hy acE"Cv%g q‘iﬁfe pso@. mferalbb’ ;| apceosul gu unds of netals
bel ongeé’iq, it t‘fné,';‘iaﬁ @E%}ﬁ%&ﬂi °{§F§pastgo% ol v the
met al | gidgARARUBONPOUNAS rererred sucﬁ conpounds are:

[ er}o] V\ﬂféheerthc adRuct degofupésitjond&earrie ohmtﬂaplalumlﬂﬁryJor nid canigolind; @t &@ioni ng 1-20 C

1- 1alk the nor, nd nt
at ons, sh %sufﬁﬁrem&d ?6! r ‘65“ P‘P} Tojeon 8!5“181 mget on condi tions

ar ot hilaua B iebl st el rr.rmw tai ni ng act i ve

hydrog&ema;t ﬁﬁEelectrbn—dGnoBQSﬁ dun@. that not ectron-donor conpound is
g'ﬂlp dmomgltammmdud taiigsl fmmdmr adduqtseGﬂMg dlhgldremwnleelmtmosr tison of the
adduct

ot e safee) d which is
free fa:'maﬁrtaﬁéﬂo %“%ﬁ f&ﬁ%@’ﬁg wﬁﬁfﬁ ﬁ%ﬁﬁﬁe%‘g Eqﬁﬁfwund 50
r eact asempoeyd ﬁ@rfrotrm:tetw«aelthugm mrpréfbrab lpat lbat QO 8itElEsS thah 0.5GE0RR PN d

g%? l\éx %j’ﬁn ﬁ‘@“ epred églmfor : eparr n the é’&tal yst
corrpon %&i‘?
hal ogemuc@mtoagaﬂic ﬁgm the® pé] @'szﬁﬂfl g§%urystslﬁ6 en ‘géﬁél TiBr4 and Ti
haI ogewtééym@hovmesnay eeaceéwith amArhalk}'l ctnh uid; tliéSreduouourpxodundsa s preferably

r?éucgﬁq“ 4o, form thg polymerization gnt d.and the urfPeact ed
Comou a}s's%%sfs'é?.ﬁrﬁ’d%%o“ssrﬁﬁém ME&%&%‘;&% RIS 11 compounds

i N t hethe aand asothe pii mehet r ayeiratioh of Wietalldycarwith M d{hﬂ[d’e§ Sufia eower than 20%
by yei t:“lrdﬁ eé‘rfrl Stqnse'é doailell icamy] esiers afrmgarleaeda, mmartmdaum

react i j%ﬁﬁ &ac bt Eﬁg €3§ z‘ﬁ °marfg fg 98| I | ng

POi Nt , usefil Edaipo ﬁéi\@@tii:h RIdi-1i-bu anlialp yl ethi@Sor'e] € to enpl oy

aI SO hk as ecmwmnmeﬂlean@mrm ,NION cteitkenethytethyasdianipe.essure. The 60
ragi %.Sf %{T ';Ie igal Wﬂ%Fé?‘é’éfg it the pregsat igyanHenscompgister than [err],
ct 1NC! E 8 o

br e er Fdo néa‘iiigrfﬁi" L€ QB $66nd dol Af,2LI OR or
sedi nme )aTatIOfgamEaled:f aronmpmtm@m klﬂ!h'h‘mﬂ % 8 95%Qf [iecpar e catal ysts

provi d l!dh(Ar) [sombin¢d, withy (B)xcind t e,rreospemnf i cr 'e ar)ed pr epar ed starting
C
" on s S R S e S o
proc edtaf@s t8 150 pr@felta m1§e'd hfr' 5&1 4

1 589 @88 w1th component. (C).. Components (A) (B) and- ( 4n Ozﬂsbebd,ltcbmlﬁih@d WI t h/ t he
co rrpoul%“ Iippecysly gy comporgint (@) mpyfe mdFﬁtthﬁl@P‘éﬂe & MOIG Saracdenmilund, the
reagt | Phpabd%ngaﬁd’r IcSilpddl udel a@&rdpgn%nt @et%gl:z %ﬁ; fdc holéof! quer ature
rangi ngao‘tm@mmhﬁof lli&fii’ﬁﬁﬁl&l(%f)%foﬂnt: d¥esdnl Situtiod alaﬁtinnt and
opt i on Si Snlcll lae forr examplocthofe eiainedeby rsagﬂlqneoﬁ ars WHrislkyl witheqot ane. The
r esul t ‘j"fb?ft %}@’gg‘é@“%ﬂ“ﬁ qoveryrossfploris 2 fiepeseAte At lgfiIce 5  dri ed under
vagsgum ana Iy Feact. ed with [err]. at a tenperature conprisgg between
[err] B&lhﬁd R&NH R AL NaAIRy+2RIAWween 100 and [err], preferably at [err];
once substantially all. the unreacted [err] has been rem)v_ed at a
t enper at ur e, hi gher - t han err] the catal yst conponent i.s washed with
n- 156Dt SR, exhinpled df}éleﬁﬁ-orﬁddn@f@ﬂfpaﬁdd& empibyabdle ds@ahponkRI(B) are@Rfheslr i 881 under
vacuunamides, ethetahemoettm ckdtbmes, - mtat;s; Inneanstibmes: aarsines,d lmaphom th an

t

al um rion SN S, i miNnse, AR aplisgd Piganipacids 204 fal kyl, the
el ect rilgn 6y Whouis® b o ooty ?ﬁr&%@%&%ﬁ?ﬁ&%ﬁs

esters of organic and inorganic ac1ds Partlcularly suited are the esters of the aromatic acids, 60 -

such as, for example, the alkyl esters of benzoic; p-methoxy benzoic, and p-toluic ac1ds

Some examples o such esters are ethyl benzoate ethyl p-methoxy benzoate, methyl and

ethyl p-toluates.and ethyl p-butoxy benzoate. Other examples of useful esters are: iethyl

carbonate, ethyl pivalate, ethyl acetate, dlmethyl maleate and alkyl or aryl s1hcates in .
65 particular ethyl silicate Si(OC;Hs)y. . .~ 65




shoul d be suitably reacted after the deconposition reaction, in order to
prevent possible reactions between the el ectron-donor conpound and the

Al -al kyl, which reactions would destroy the el ectron-donor conpound. 15 _ .
The deconposition product. obtai ned fromthe adducts of My dihalides with -
el ectron- 15 donor conpounds either free fromactive hydrogen atons or
containing the same, may be combined with the (further) el ectron-donor
conmpound free «from acti ve hydrogen before or during the reaction with the v
hal ogenat-ed Tiy conpound. The tot aI arrount 1o§89e48§ctron donor corrpound free 5
fromactive hygt S . ; - :
per 20 nole of My dihali de I n the decorrposrtlon product

20 The solid cat al yRie Alosrgaitecdmpoaid cmployable as tahponem | (AN ts ﬁeferablymuﬁdnaikm be
treated w tg(a s ulsompavod Stmp@bfoe extmple,qdkiriadyl Iﬁfé?tflltowlé(l eMddrrepyly al ues | ower
than 4, befdre being,l rganrc Al conpound to- formthe .-

pol yneri zati on gat.al yanc)f_ﬁ or e%?;frra%lg the catal ytic conponent may be - .5
reacted with an AI -aI kyl (ﬂH;pound 't he reductl on product so 25 obt a| ned is

then used to form e atro cat . ands containin reh\e

el cct ron- donor *com g R e eremnsy el e

whi ch are capatt e 5 uRHsThidJ ad |t|on proéducts with the Ti. hal ogenated: 10.
conpounds. They can:: e t-he sane as: the ones-used in the prepar ati-on of the .
adducts with My di(RHIAEO-AEG | CHGmPENICHse for instance the al kyl,
cycloal kyl or aryl esters of organic acggs,.in particular 30 the esters.of -
aromati ¢ aci ds1such as benzoic acid. Some exarrpl es of such esters-are et hy15-

30 benzoate, ethylThe- Mmrmmgm elescandnym resent further
r but xybenzoat . S YRl TSR e@zrrr?ﬁ:s %Ar ey
exanpl e di -n-butylg H k)p anic All R &%b@ﬁse th ahh
di am nes as N, 28 N Al lk}thﬁrbrfo&ﬂﬂ‘e hryédemrquaeuttgdesamanel m ecato@l ¢ompbmd (A). 20

,_o

pol yrmeri zi ng al pha- 'é'llfefﬂftctrsn éeeo tFQl'eal l‘ l‘?ﬁ ’l?%‘“é‘rﬂé‘?s @Fﬂ? é(C 5

t he product obt ai n‘%ﬂo Oﬁjﬁ? SyHpasac vqudroge ploye

35 A) an organic A ccBﬂﬁngQO rltlﬁhwnaol na RERiblyEénipIed in the polymdamativd t O

Al ; B  an org&hi cofelieadyha otefukmrmamm\ﬁbesndmew gcatoaﬁmnitmxtWat Off?i“mg/ly t 025

95% of t he conpourd® !’%A%afld@r&’ i y iymei lbﬂgﬁ% 'K“t'kla (AT

colrrponent cont ai ml@lxer the §§T Sst rthydr ﬁcﬁh e?;lsu(:hl?s

pol yrmeri zat'i on_cat ik} hept clohe abr ihahe(gasr phate. Jhe olylnaniza @rpenerally
5%2%; Prefsrably fgonmy #E 1:30%p| 30

preferably 40 30 aneffegted atmmraturemm tl&mgﬂfﬁﬁso"@ﬂel
m xed before cont dﬁgﬂy %]ﬁr pfe :l:(g ﬂf&‘l% Eallmé Q ol m léne(rtbﬁ reée@bleaﬂad
(O may al so be cc e:éemﬁ Béai un 68@

conponent C) bgf oretal bdymako@mpomtwnt Whié lymdk‘ﬁzatxon stinhle tbhefollqv&odrb!l@n@pr more

compound, used®& f 6\‘?‘9‘1‘5% ?Jlﬁfgg «? b rre ted
with the organic 4}1:‘ ﬁ,lfﬂ%m Ei&erﬁlx een | nylehe in

reaction products &dér oaébt nOE:o falhirgcless Hha 596 tbybye actethgnaneof an -
Al -trial kyl é&; ang‘b}: ?DW%&%M%%@EX g(%?ﬂ%%ﬁ:%l Gﬁ nllin @gﬁlsfy 40
atons, as represenfbgf the solidicafa Egg ds

50 [err] 55 Some egy ’é‘l““emerfs BloRE it o ; "3 o not
conponent (B) are amanﬁag acti h;atrcrgenlesd Xertahepe;traltdhmecmecss ketones

nitriles, phosphi ng b| nes, arsines, phosphor-"am des, al dehydes
esters, thioester s leg Ghdé§ 7a,gﬁlm§ﬁgs; sprggaregrlga({;gsgv,gg h Aol BEl Mpf
net al s of «G oups |clil(91d ﬁ¢1ad70ec zﬁamye;rysramzmgrmeemmemy oéblmgad 20sC,

they may be pr epareetereractsd tuuarbyerreaaetm %@Wﬂ 2& ﬁé lﬁ{goleS)
organic aci d. yef %frerm wa%PQ‘AOw] "%‘mf?s foré }fhe ne 4 gdﬁ's ‘fvsiﬁ ggsc 50
acids. Particul arl jesdd %\;1 ciO@il L 13 C%ﬁ)r@ ftﬁﬁ& blfaer'i’ddl ), wab

as, for exanple, tbﬁftl&htl@ﬂlat mtcemr anfequae:tmmmcthe grartheeto, it aaﬁdillowed

p- toluic acids. Sohaee@k @fthesqg @1@{/ ltqu c%“ o1 iCly '
p- net hoxy benzesmt el %ﬁ%ﬁ tl gzg mtiéiggag %Fon 10 i? %y%?%g, at'::ey s

benzoate. O her exa tesz e b en€ 61 B78%byaveigh tatc mmntlermmmﬂ%ewhyight
pi val ate, ethyl acetda¢thy! hstnmterpphtemmfe@@e W d-val k)[/)y gr-ary gat es

Th; zation test carried out Dy using suc compoun as catalytt
65 particular 606t hxlmp%ﬂr?ﬂsl&?%)oﬁgpr?rﬂTable IV _ %560

.Examples 2,3and 4 : S '
The elemental analyses of the catalyst components prepared accordmg to the procedure
of example 1, but varymg the molar ratlo between MgClz and ethyl benzoate are reported
on Table I. "
65 ‘The " propylene polymerlzatron tests effected by using such compounds as catalyst 65-




5 1 589.983
5 The Al organi c conpound enpl oyabl e as conponent (A) is preferably an
Al -trialkyl conpound such as, for exanple, Al -triethyl, A -triisobutyl,

Al -tripropyl, [err] or [err]. It is also possibleto use Al organic
conpounds. containing two of nore Al atons bound to one another through
“Q atons or N-atonms. Sone exanples of such 10 conpounds are,’ ’ .
W [err] 15 A

b gThe Al

organi ¢ conpounds degggd ggd i n Bel gi an Patent No. 842, 866 \»

I eprese ex-afrptes of& 8 ds—OQt-her enployahl & conpounds
are Al -dial kyl hydrides, Al -dialkyl alkoxides and Al -al kyl sesqui al koxi des
such asomponents etehepryrted] inclablel IVand sesqui-but oxy Al -butyl. The organic Al
corr;d)ourigcéimflé)s E,? FI;b'e usgg al so iLn Xt ure Wi ]E"h an 20 Al -al kyl rzrgno-f al i de
used i N FHdRdirehtdl dndfses bHRP catal red 2 B0 e

el eSt r ofexdmplon, tﬁmﬂaigug\tﬁe nmbéﬁt%%%%%ﬁéﬁgﬁ tg%mgﬁﬁgedgﬁt s n conponent
(O nayh;d&@ammaa@h%a@s{emrt@tihehbtehﬁn t he conpound not containing active

ﬁﬁﬂﬁﬁ?éﬁﬂ%@%‘%ﬂ% 5 farties) out-Fysing sieh rempousd At o t hi s

hydr ogepp ’ﬁfj .
i nvent i ofF are prefrerably enproyed in the polynerization 25 ' of the

al jba- &Erekpless7 emii8ai ni ng at | east three carbon atons or .of m xtgres of sane
wi t h onglhezls: amalyses pithe eatalyst pompohepitsepeparcBiaesprdingsto theerprocedibrar [y suited to
prepar & FF gfgz;f%ﬁﬁ%ﬁ‘@?%f%@l% Pajefyih NgClyjpgis ptaeting addogh, y ner i zation i s
conduct erheqfesilede PolyineridAcH RsERbAMESd B Wilf sich chiouhdThd (QtagJa se, in the
pr 8§ encemmpmnend) seneported iarTabledM hydr ocar bon di |l uent such a exgne, heptane
or cycl ohexane, or in.the gas -I'The- pol ymeri zation is generally 30
effected at a tenperature w thi ‘range fromJ[err] to [err], preferably
frg{]n 40 to [e.r_r__],__g.g_a.nd_a,t_'_a_t_gg_p_h_erin pressure ar above In the case of
t hélpreparati.gon of cr¥efEB* i ne weightr S%0by peighpy | Bnisy weights peeferable to
pol yneri se t NexpPlspy| BRkr @oi | obliai ni ng ¥ M8nopol yfefl anount equal to
60-90% of theytotal podyneric cpgpositiomgsphis polyngrization step is then
foll owed by onre—er—+Bre—35——pel-yrerization—steps—oi—s - propyl ene
m ®Pures or of ethyler® alone, 280 such me?#r, 35 €1H&t the pokynerized
ethyl ene contgnt is conprised bggyeen 5 apd,30% Dy A&, ant ._based on the
conposition, +—ispossible-alsg to polyneiize nmixtiies of propyl ene and
_etH | eEEB*i=n ethyblbenzeate obt ai n copol ymers cont-ai ning | ess than 5% by wei ght of
et hyl ene. The foll ow ng speci figBEEZI?pl es are given to illustr3e the
present industrial invention. : | of the solid catalyst conponents of
t he i nvent i en—deseribed—in—Exanples—1-to-29 satisfy 40 the requirenents
sef out” abo é'e_ i n thélartingef i ni ti orfeftowt. confeemwt.of % bami um conpounds sol ubl e
indlerr], nbF®P% at CH"NEY Ti . pro®rtion o MEect r¥iCdonor compdlind (c) not
contai ning sctive hwybcopogms and X-ray spectral characteristics. 45 Exanpl e
1 e . | | o . 45 21.8
g Q% [err] (58.7 mi EtPHOl es), prdfred by23ssol v63RE 1 nole of My chloride
in nol es gf et han@,{gcgt sberr] and by crystallizing the conpl e$0 by cooling
to [err], were reacted, .in an inert gas atnosphere, with a solution
containing 2.34 nl EGHE m/ nol ed)870f et BIS3benzo@t in 200- M of [err] for
184kours at [err]. The resulting white solid, arter 50 fitTterj ng, washing
w th 2ot =ofmmaahydr ous n-heptane and dryi ng under vacuum waS 50 treated
with 100 ml of [err] at [err] for 2 hours. After this time-period, [.err]
was removed by filtration at [BABYE 8d an equal anount thereof was added
agsen thereto, it was allowed to react for 2 hours at the samegfenperature,
then it wasEfanipleer edtaiting] err]  t o g emave [®ry. Jwtandgpvgahed wi t h n- hept ane at
[err] until disappessmplexe of -t heotAliori defiMms i noft€le filtrate. 55  The
solid dried,under v M rbited, on angl.ysis, & Jitaniamrcontent of
1.883% by - 55 wei ght %ggrgbéﬁ(ﬁég (Jm(i@gnt ent }13¥'18 70@5%}/ wei ght, @ chlorine
content of $5. 2% byMselLglotH#mH e®l9gl benzoave congsamt of 8% - 9% b.w. The
propyl ene potymerizatiom test carried out—by using—such—conmpound as
~catal ygi g gogponent is reported in Table IV." )
12.8 g of MgCl,-6C;HsOH (34.5 m/moles), prepared as in example 1, were reacted ina _ 60
nitrogen atmosphere with 95 ml of pure SiCly. The reaction mixture was heated to boiling
and -allowed to react for 16 hours. -~ - - . . .- . o :
Subsequently, 0.86 ml (5.75 m/moles) of ethyl benzoate were added and the whole was

allowed to boil for further 2 hours. The resulting white solid, after having been filtered,
65  repeatedly washed with n-heptane and-dried under vacuum, was treated with 150 ml of 65

cam




60
60 Exanples 2, 3 and 4 The el enental anal yses of the catal yst conponents
prepared according to the procedure of exanple 1, but varying the nolar
ratio between [err]| and.ethyl benzoate, are reported on Table I. 65" The
propyl ene polynerlzatlon tests ef fected by using such conpounds as- catalyst
65 6 1 589 983

6 conponents are reported in Table IV. Exanpl es 5 and 6 The el enent al 5
anal yses\of t catal yst ~conponents preparesgoagggording to the procedure 5 ,\
of exanple 1, . : _ OO £

25

with [err] in 5 the starting adduct, are reported in Table II'. The ,
propyl ene pol ynmer i@ af()i?rO"Cefgt Z;hm rTr@dwmuhe mgveEdriy h@tli;ll:ratmn uxdbnumnt of
catal ytic corrpound? Ef:t ,1‘3 mPéeolhéfeqﬁ“d etregegrlrfgr Pgl% tther 2.

10 The el enertal apa er wa%‘tv gr‘l‘t’ FRIBNG W diepprAtn e Pt

the procedure of eXHm:)Aoﬁd lirned)uhdeiazaguumge;mlb&ed 'meefomfwmﬁ amlpohumordr nat ed 5
with [err] in the _starting adduct re reported on Tabl'e I'l1. The propylene
pol ymeri zati on teé@@mwonducted‘ %lﬁd"@ﬁbh conpounds as catal ytic 15 .
conponents are repggh&shnd N Tabl:emlsy% by weight _
15 TABLE | 20 10 / EB % by ‘wei ght - % by wei ght10
% by wei ght 20 %’i‘pl e noFeﬁZZVatbl’oveighbf T . of gy " of d

2 6 0 . © .64.50 25 L 3

2 , 0o B benzba 0 75 8% + 9% ﬁ%?:% t 5 e "
2.87 V. 47The propylergdpoyneEiBition test hydnedbemz bjausng%)xch compound as catalyst 1'5
30 TABLE Il Start jcagponent is repoﬂ%'bﬂw_eble Voobb.wt'." . %b'w. 35

Exanple  conpl eX gyumpe 19 OF Ti of My of .- - - 355
[err] EtORF 21.5 g of hnk¥drous MgCl, Fare@solved in 108 ml & ankydrous ethanol. After addition

40 6 PR rqf 5P ml-|bf ethyl benzoate, the solgipn was reactdd3at J@'C for 1 ha@u., ISGevqﬁ)ratlon 20
45 Et OH* = et han o|un ef NapyBm plwhge crystalline solid separated, which- had ‘the formula: _

50 Exanpl e Starting %)%5 - %b. w. % b. Wt . conplex

of Ti of My Mgot, & CJH,0H - 2 th){lébélizbate 2.08" © 20.32

63.50 55 2 , '

55 8 [err

o of [err] (34-5 ramEaitle dibpoumd desribds hlinsetore (35 iR e Eeg%r‘iﬁﬂrwﬁaée

ni trogen atnos her eTha mixtlgéwat hesftedp torlem ran leflrlaesucee(otxpemurmfmt 1§ boupsas

heated to. boi é ltl \iebite f‘d‘d ;335( ﬁxﬁﬂ % ;yn-htrt%’e 30
er vacuum, was trea “at or 2 hours _
(5. 75 m nol es) Of e ssr @fllvwas \Pﬁﬁrﬁfe@gt mf;nnﬁr é’éfd 8! dmolheSof fresh TiCl, was

-added and the treatment was repeated for further 2 hours. After removal of TiCl,, it was
washed at 90°C with n-heptane until disappearance of the chloride ions in the filtrate. - -

35 The sohd dried under vacuum had the. followmg composrtron _ 35
T1tamum = 2R % by welght
Manes1um'=2053‘7 b wel t L S
40 5 o ¢ y gh - o . : . - 40
Chlonne '=63.12 % by werght L . : S :

The propylene polymenzatron test camed out by usmg such compound as catalyst :
component is reported in Table IV. -
45 . : : o 45
. Example 11 = -
. 5. 4 g of MgCl,- E 8 CleOH (20 m/moles) were reacted ina mtrogen atmosphere with
120 mi of SiCl,; it was heated at reflux for 16 hours. _
The resulting white solid, after having been filtered, repeatedly washed with n-heptane
. 50" and dried under vacuum, was treated with a solution contammg 0.5 ml (3.3 m/moles) of 50
" ethyl benzoate at 150. ml ‘of TiCl, preheated at 130°C. It was allowed to react at the same
temperature for 4 hours. The solid was isolated by filtration,' washed with n-heptane and
dried under vacuum: on analysis it exhibited a per cent-content of Ti equal to 2 73 of Mg
equal to.21.1 and of chlorine equal to 63.9. .
55 The propylene polymerization test: conducted by usmg such compound as catalyst' 55
component is reported 1n Table IV o _ .

Example 2. D it
7.3 g of MgCl,- 6(‘4H50H were - treated w1th SlCl4 in vapour entramed by a mtrogen .
60 stream for 6 hours. The total amount of SiCl, employed corresponded to 400 mi. 2.2 gof the - 60
solid product so obtained were-suspended in a solution containing, in 30 ml of n-heptane,
0.30 ml of ethyl benzoate, and.were allowed to react under stirring for 3 hours at room
temperature.
The liquid was removed and it was dried; then the isolated white solid was treated with: .
65 100 ml of TiCl, at 130°C for 2:hours. After removal of TiCl, by filtration, an equal amount = 65

e




allowed to boil for further 2 hours. The resulting white solid, after

havi ng been filtered, 65 repeatedly washed with n-heptane and dri ed under

vacuum was treated with 150 m of 65 7

589 983 ’ '
[err] at [err] for 2 hours. [err] was then rempved by hot filtration, an
Eyual anmount of fresh [err] was added once nore. thereto and: the treatnent

WA repeated for further 2 hours. After renoval of TidA4, it was washed at

~[grr] with n-heptane until. di $3pPogy ance of the chI oride ions |8n t hes
frrrrate. 5 The sotTd—drTedunder vabuurrr exhtbtted—the—Fot+oW ng
corrposr ti on 5 Titanium - = 2.39% by wei ght Magnesi um
= 20. ofF pdded @nd the-treatment was repeated. After havmg removed the TiCly,
10 Chligfing e el out at 9L Yb ByeRegRt! ditapgrerapea f b loride iondms, + 994 by wei ght
15 € s&f@%&eeﬂl%dpﬂid!mch&ﬂt éxibitt £ e ﬁ@duﬁﬁge&nfﬂdim&y usi ng suck ~ conpound

asScatal yst 15 conponent s reported I n. Tabl’e V.. Exanple 10s51.5 g of
anhydTous = e+-96 ey @eightssol ved in 200 m of -anhydrous ethanol. After

addi t jon 204 5 of. et hyl benzoate the solution was reacted at
[err] N@or %%bL?' b;é émaporat ion 20.under. vacuuma white crystalline solid
sdPar 6t ed= ssms(:% lmdre:glrte formula: 35 - 35 25 [err]lOet hyl.

benzo of the conpound
deser t@g@wﬁ:ﬁg@gﬁfe&%@t rﬁrfr%%sy iSE S SR P ¢ 1 oo

at nosp pure [err]. The mxture was heated to boiling and
| 4t &ranpleck3 t enper ature for 18 hours . . The resultrng whilbe solid,

fter. HAJER gegarcd 30 and dri ed
ander % éfiﬁgﬂas%%mz’m@at e e ‘“F]‘°'3'E°S'[‘W o hours, ¢

_ Successn we.d seadted £g bmamg foerm\heoksb hot frItratron -an.equal. amount ofs fresh

[ &Pr] g resuit] !ﬁ&{%ﬂ Wlttritﬂﬂeﬂot RBurs. After

rerrovﬂ;l §£Vted %ﬁé Yarreg ét’?“[“’é‘t"td Y"Hhr[f' dire 9 fhs | di sappear ance

of them ,@[art rbamshg,mt udwnllgteoﬁpesm&ﬁ The solid dried under vacuum

\hég the foll owr corrposrtron : -+~ -35 Titanium = 2 32 % by
ghtr't%’d’hesr‘u BL%0. 53 % by wei ght 25

40 ChlvﬁédeEtﬁm = Isﬁ:,’3%12 % by wei ght. The propy! ene . pol yrrerr zatron t est

carried out by usi ng such corrpound as cat al yst corrponent |s reported in

T | e Chlgring 5 64.80 %. - .

Exa (ﬁgg t r:fpt rogen
at rrosg&rglh ,‘i;k}hea; é&&ﬂﬁzaé {e\}er Co gﬁ%at e(fng&fr}'gfaF Ha@n@ 16. hours. The
resulting white. solrd after havi. ng been frltered repeatedly washed with

comafﬁﬁﬁ% %ﬁé%ﬁé&vi%ﬂ%ﬁ Te Gl R

preheaﬁceolsiahl SG:/mbIes)V\ﬂSet Ibenioste tfér 92ehuuks &t 6ordie sarre tenperature for 4
hour s. . Th eresvilfing golivh saffes d!h‘a!tgebleeb ilferdd; rvetheé nmthv\% @blo 'tltydwmhept ane and

dr4b6d§£e E: %%gﬁ@% Qéggggg'ﬂ tﬁ’r'é'f&@ %lggg géﬂ eé ggb o TI s

pr opylrernéerpolr e TGl amaseeztat emtllrrgsapmhn bund as cat al yst

55 co H’F ns h?"el etet“éttfspwdreﬁmedervﬁcugggg@bf analys :is mFle r] wer e

t ueat & B H% ga@ oHBRFRE FUTERE T F'ﬁlbteaﬂ %8P eaip f or

hours. T'kb Préple tiH teEteéar:]iedemI@y&dg GO ameadieﬁls tathly%OO nt 2. 2 g of

t he 6dnponent is reported in Table IV .
Example 15

50 6. 4 g of MgClz 602H50H (24 6 m/moles) were allowed to react, in an inert gas 50 -
- atmosphere, with a solution: contammg 70 ml of SnCl4 and 0.615 ml (4. 1 m/moles) of ethyl _
benzoate for 20 hours at 70°C.
The resulting white solid, after havmg been flltered ‘washed w1th 250 ml of anhydrous'
n-heptane and dried under vacuum, was treated with 100 mi of TiCl, at 130°C for 2 hours. _
55 Successively, TiCl, was removed by hot filtration and an equal amount of same was added 55’
again; it was allowed to react at the same temperature for:2 hours, then it was filtered to -
remove TiCl, and washed at 90°C with n-heptane until dlsappearance of the chloride ions in
the filtrate. The solid, dried under vacuum, exhibited on analysis a titanium coritent of 4.1 . -
% by weight, a magnesnum content of 19.05 % by welght and a chlorme content of 58. 93%
60 - by weight. 60
The propylene polymenzatlon test camed out- by usmg such compound as catalyst
component is reported on-Table-IV. -

Example 16 '
65 5. 3 g of MgCl,- 3. 8 CZH;OH (19 m/moles) were reacted in an inert gas atmosphere w1th 65 -



solid product so obtained were suspended in a solution containing, in 30 m

of n-heptane, 0.30 m of ethyl benzoate, and were allowed to react under

stirring for 3 hours at roomtenperature. The liquid was renoved and it was

dried; then the isolated white solid was treated with 65 100 ml of [err] at

13C for 2 hours After renoval of [err] by filtration, an equal ampunt 65

8 1 589 983

8 of fresh [err] vvas added and the treatnment was repeated. After having

renmoved he [grr] vvashr ng was carried out1 gg 99§)OC W th n- hept ane until.

di sappear ance=ef—the—chtort+de—tTomrmtte—frtt ate: lllt: sot T, once drired

under vacuum exhi bit-ed the fol | owi ng conpositi on: _ o

5 Ti = 3.96 % byixtere gimsisting of 108 rr%gf @on%wnuérlgﬁﬁean 4%l (3.3 m/mgles) of aghyy

wei ght . bénzoate Tor 20 hours at 7 g th%b ﬂﬁ HﬁﬁmﬁLe”e
Ik'dn teg The resultln h1t 1d after havm b flltered wasﬁ\e wi al

pol ymeri zat Iheptatd 4 dnd driedind JaRNA00! AoPSCI; @ BUCSbr 2 hours.
conponent is r@po I?Ifedthismniéqiehed ITtCl4 ﬂv5s reh_m ly diltiafion and an equal amount of same, was

15 15.7 g of [err]ﬂﬂ‘d raeép %ﬂl tvereé {gg redto
bat o se 10 & GEEST ?ﬁg?a*ﬁ bz ’”aﬂr:”,?' §r Ll Slian o
S1 a a

fol | owi ng conposi tbyq,gigh Rfifid contkntof 68 10% by |

benzoate. It vi@s meht ed to boi | i ng for 16 hours - "The resul ti nq whi t18
solid, after havi ng]Tlls@nP 4ng {Re B;gﬁ carigds gut; ‘i’yrr’é%“gv\ﬁ“t’lh COrpRPURY ag; fatal
n-heptane at [ er r FOBREH I &POLIR dm wes ‘treated twice with [er r]

according to the rmd,a),zktwes illustrat. ed in exanple 1. The i sol-at ed prooduct
had t he fol | owtsng cfbﬁrg)dsMgGZlﬂhS (}Z&Oﬂ(m&m/mnles) wene addeddgtclyyise, at room temperature 15

25 Magnesium - 1 0 ml ofa iy . ?gmog oi;l}llur(pxnlglm tnlsolbuftyllhA(fiter 1
t C for 4h s filtered and washed wi of a ro
30 The propyl ene %ﬁl’“ﬁﬁ? L&%rkvafs%r eheéilml i G50, S 6 o ROIEE) OEARY a5

catal yti c- corrponerlknzrosre rnepo)mt edn-heptzﬂiab thé/resﬂunyrsnkpenﬂah 84 kept uhdSr girniyfg at

[err], prepare a(m(mlm ratyye )29

vere reacted n an, [T “Q'df ﬁ%&n ‘??:* zuﬁfqus“a?ﬁfq‘e g o Bl

and 0.83 m (5.5 A ﬁlﬁ' tict Pedibuft Of F GimeCis ﬂSgaiﬁ,ltvﬁﬁdSa hsed Tdeact

resulting solid, aithersahna ahmsefwrﬂrhbmertb lt\vvasfﬂ&!ledmtrﬁn G"l‘ﬁlha Rk washed at

anhydrous n- het arP@"Ca‘l’lH“u\‘eiPﬁ o élsapl?gls{mmml?a ried 25
hl

s T
[ er r] at [ er r] f Orun (4§ » €X :“,:nten En ]ﬂgﬁ lum
by filtration and a%gtutlgmafw ywe s y
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=

anmount T’ sane was 40 adde arn it was

al lowed to react atThehpropylere pobympsai %Spert gt feapricd olb by §Sm8:ﬁl§ “cpmpenad aFrclitf’Jé%tedao
in order to reffveomanent i feParisd 1084 Merr] with n-heptane until

di sappearance of thgmphligride ions in the filtrate. The solid dried under
vacuum exhi bited oal gneMgGlb 6§NH, (16ﬂanmulns)mmadd¢d atfrodm wp%atyye yoderghirringgto

magnesr um cont %" t B0 After 1 WLW%W%W@mm%oraﬂAWIm%ﬁemﬁ Héb?% r9cfi 1&% 3035

by wei ght. obtained was washed w1il)1 200 ml of anhydrous n-heptane. The isolate paedene
pol yneri zati on t esj aGalutibS6f Q3% mDYE dtm D@lzﬁﬁe .6 aipales) dh s(smbaﬁrahqpme and the

conponent i s reporesiingsu tallstbewa epEnmder) a150>°m te@ era feof°f 246

i nol es) were all \iﬁ&oﬁl d““@%fﬂa%% i ey Giod 40
sol uti on contal ni Age aJTle d W am% %Sa)ldélfagain |was :
benzoate for 20 hoeuctedatth{emnre]tem?dnsunedenﬂh tlmimtt“@swrtdinoede Oy TCMONE| -

il disappearance of the ch onde 1ons m
been filtered, Wa%}l‘trate e Q)sl]: g ﬂnder vacuurlg ibited on atrl);lysls a titanium content of 2.08% by-

45 weight,a magnesmm content of 23 05% by welght and a chlonne content of 61.54% by 45

: weight.
- The prop lene- polymenzatlon test camed out by usmg such compound as catalyst :
' component 18 reported in- Table IV S _ P T
< S0 Example 19 . ' L ' 50

2. 93 of M C12 3 8- QHSOH (11 m/moles) -were caused to react in a mtrogen '
atmospl;gere, w1tgh a solution containing 10.5 ml (83 m/moles). of- Al(Csz)ZCl in 60 ml of
n-heptane. It was reacted for 1 hour, then it was heated to 80°C for 3 hours; the precipitate -

" obtained was filtered and washed with 200 ml of n-heptane.
55 The isolated solid was suspended in'a solution of 0.27 ml of ethyl benzoate (1.8 m/moles) 55
" in-50 ml of n-heptane; and the. resulting:suspension -was ‘kept :under. stirring at room
temperature for. 2 hours. The insoluble product was isolated. by filtration and dried under
vacuum: The. resulting white solid was treated with 100 ‘ml of TiCl, at 130°C for 2 hours.
After this time-perio "TiCl, was removed by.filtration and-an equal amount of same was -
60 added again; it was reacted at the same-temperature for 2 hours,.then it was filtered to 60
remove TiCl, and washed at 90°C with n-heptane until dlsappearance of the chloride ions in-
the filtrate. The:solid dried under vacuum exhibited on analysis a titanium content of 1.07%
by welght a magnesxum content of 22 9%. by welght and a chlorme content of 62.86% by

65 T%e propylene polymenzatlon test camed out. by usmg such. compound as catalyst = 65



n- hept ane and dried under vacuum was treated with 100 ml of [err] at [err]
for 2 hours. 55 Successively, [err] was renoved by hot filtration and an
equal amount of sanme was added 55 again; it was allowed to react at the
same tenperature for 2 hours, then it was filtered to renove [err] and
@/ashed at [err] with n-heptane until di sappearance of the chloride ions in

hé filtrate. The solid, dried under vacuum exhibited on analysSis a

i tani um content of 4.1 %by weight, a magnesi um content of 19.05 % by
weipght and a chlorine content 10489383 93% 60 by vver ght. ; 10 Al

60~ e propyremne por ymer T zat T om test—tar T Ted—out—by—tstng—steh t,orrpound as
catal.yst conponent is reported on Table |V Exanple 16 65 5.3 g.of [err]
(19 rrfWB‘P°é‘§')t %?@“F‘e&bir@de IVn-an inert gas atnosphere, ‘with. 65 . 9

1 589% ﬁf i xture consi sting.of 100 m .of -antinony pent achl oerg and 0. 49

O

m (3 f he resultin
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lm}efn :imlh:tlepade solmis R0Afdr 10f 5anhydr ous

n- heptﬁﬁt‘aﬁ% ! hQPSFCU angd @ W\%égf?l@bﬂﬂh}’dmﬁ [err] at [err]
for 21 eﬂ‘ﬁ%@fﬂ anfﬂi?m‘f t% gﬁ‘%ﬁf y filtration
at

and ale aﬁm d.dkit diﬂﬁféx& ed at the sanme
ehbe rﬂbmeseluhg)whnﬂe dobnuwas trd:atvdmlﬂltlﬂﬂ\ml;oﬁﬁChel’EdTlfOrZme\ Ethi‘s -#hd washed at

[er twrermnﬂd gd by filtratig 'Eﬁéa‘B?“n ?féa'tt‘,?l‘l"%wﬂ s in the

f||tra{£‘§ﬁ Tao g A téé(?ﬂoﬂf %?Eafﬁ a titanium

cont erkbh(an xaibited Gh gﬁestluﬂiuﬁceaﬁte.&tofo % weight and a
or mm@olm @mltengbf BB3970 Uy IneighOand gushigtite. content of 60.4% by weight. 15

10 The Fﬁ‘%)lp’gﬁl’ @Y‘%ﬁ?‘g’fqﬁto‘i?“‘l’%?ﬁ ‘Ei’al‘ﬁ“}geﬂ‘ch (‘}ﬂ‘t‘P%‘?d #8iAgY¥uch conpound as

catalys re orted on: Tabl e 1V. Exarrple 1715 - 5.6 g of
[err] Exdpk 21/ rml es) wer e ‘added bat chwi se, roomterrperature 15 and
unt®r sThegomn Hz(PﬂH $prapen§sl bycogn ‘m% ﬂﬂbwmﬂ aaqegm M um

triisdf lba ’ aﬂ‘]igrg _ ol t was filtered
and Wen ¢ Ot ame rdts&ea“mdasol id was

Egensdlsdon conaanm tutSlminofoa‘th bSnﬂzoarﬂe:.SO lm‘fr&ﬂ:les 6Q3€fett#Whmins3nzoate in 50 m

(v LR e Pt et e el 4 ng ot 20

room ttﬁé@ ame amount of FiCl,. The product, after iltration, -
20 6;v4§li1ﬁgjzu(90°0m& a-Beptane adtilajsappehianctof @it chlofidelioheflor Bdailtratgcuum The

egy!| tanAginine unsles gackem,exhibited gheetéllowing rommition - of [err] at [er; for
hours At er=t Rild%t i me-period, [err] was renmoved-by filtrationand an equal
anobunt ofg sane0.826 added again; it was caused to. react at the sane
t enperatyre f.g534 hours, then-it was filtered to:renove {err] and washed at
2533 L Shllpolel ob 8t arr%yn&g& b BBPEARANG Lo Ol ool BRE € 40NS 1 the
tra@lﬁm T: er vacl m .ex te on analysis a .
tltanl um cont ent of '2:05% by: wei ght a magnesi um cont ent. of 21.25% by

ey L

as Catitihay hiéa 80°CQ Répe &t suttﬁtemoaoﬁxfeef udsafil v@s hl‘téred and washed
30 Exawith|380 1@ of anhy, r00$ n Glswatcﬂmli fg?f s-nepeadeddoldd] mhof aoom t enper ature
under PSR ’ft"'r;lPPer on g ’- Wﬁ‘lbéf‘z%@p? bwasdrent yngpr %‘F“‘%ﬁlaﬁm ni um
p re for'Z h
t r45 s0 oduétlvas isolated

ﬁltrludia%lﬂ diidd MRS aGRkethd n‘ésditﬁn% hitd $lid 4 fpours. It was
filtemastreatetl wide2Q0rmicf TliClatte138°€ foB% habt. &mmIMe-pﬁm F£hiChiwas 200 nl of

anhydrragsvenbmfgqgi@?end ugl smpent etpame wp gﬁ mﬁgﬁﬁﬁﬂﬂ@g\%ol utionsof 0.39
o of bR Sl R e ol o the resul ting

S US(p e riisied Andea Sra il onl dnblyidg tﬁdnufr@@dﬂténe IEPQJ’S&%LISyE‘w 16Ht, 2 hers. - The
| nsol uipgessipmochutht vh%l 3590 by tweighthgndf4 Chloriei contentnef 9% Uy weight vacuum The
resul tj BPYI‘Wﬁlpf’Em@Bffbﬁ“ ke cach“‘é’a?‘EchvHs’c“ﬁ SE@OC"FHWW Tse‘iara}yt‘&t [er r] for 2
ent i reportf,d in
hours.® perlod 40 o
55 Example 23 - 55
17.7 g of MgClz CH3COO(‘4H5 (97 m/moles) were added in small batches ‘at room. .
temperature and under-stirring, to 290 ml ‘of a molar’ heptane solution of aluminium
tri-isobutyl. After 1 hour it was heated to 80°C and kept at such temperature for 6 hours. It
was filtered and then washed with 300.ml of anhydrous n-heptane. The isolated solid was
60 é)ended in-162 ml of a heptane solution containing 0.1 mole of. ethyl benzoate, and kept - 60
er stirring at room temperature for -2 -hours.
The product was isolated by filtration and dried under vacuum. The resultmg white solid
was treated with 200 ml of TiCl, at 130°C for 2 hours. After this time, TiCl, was removed by
filtration and an equal amount thereof was added again; it was allowed to react at the same - _
65 temperature for 2 hours, whereupon' it was filtered to remove TiCl, and washed at 90°C 65




[err] was renoved by filtration and an equal anount of sane was added
again; it was reacted at the sane tenperature for 2 hours, then -it was
filtered "in order to renove [err] and it was washed at 90C with n- heptane
unti| disappearance of the chloride ions in the filtrate. The solid dried
under vacuum exhi bited on analysis a titaniumcontent of 2.08% by 45

wei ght, -a nagnesrunrcontent of 23.05% by wei ght and a chlorine content of
61. 54% by 45 wei ght .. The propyl ene pol ymeri zation test carried out by

using such cojppound as catal yst corrponent1 5 gggported |n Table IV. 50 -
Exanple 19 .

50 2.93 g of [err] (11 nm nol es vvere causedtoreact In a nitrogen

at mosphere, with fégs%gmgée pn faril %@hgg%jﬁg % gﬂgpe ‘Bs‘ég;‘sf deﬁc@?gfelh 60
m of n-heptane. 20 g ont for
3 hours; the~prec mh hé bﬂ& JaBon, tst Seae@a cbpbundOR) kel

n- heptane. 55 § Tlmmpronﬂitaat egosal 1nctabla§Vsuspended |n a sol utron of 0. 27
of ethyl benzoate %1 mol es) - 55 in 50 m of n-heptane, and the. *
resul ting suspensf” thﬂmﬁéﬁnﬂidorﬂ/}n&gs)%reraﬁﬁ’éﬁ SHREDAHL, %o 550kl 8 a

hours. The insol ubbRr Csbluﬁ&ﬁoﬂ aohiaiuar@ihyl iat fdonl feperatiet £hdl 1dderUbtierp,
vacuun The rd$ul Aiftegl hnlursuevvas béated th@Clamelsﬂpted swhltetm G@lrnfor 6hoyre ﬁirv]as filterd3000

for 2 hours. Aft eP“dr Withe30 h{"EP‘P n-h idiwas syspe: A an
equal amount of S%ng dtt % egz lﬁt fe so enzoate Eg nd :astlrn at ré _
t enperature for ZIhQuElﬂungtmﬂa sd»lid vba@&ezitedm nilmf atemmr&:r @itk thlthns _
washed at [err5 wiimp TiClinegs meqhbaiﬂrrafmnga p%m@umrthwﬁé wiah §grﬂi @Eemr, :ﬁ;l s

e filtrate. e o o el T
the filtrate. Th gd‘,éﬂftl,fﬁf’d%cb@ e s 35@1 %ﬁ ah ysfmm%arﬁr

content of ‘1.07% der Sl G RIDHER GHDA
chl ori ne content nfagrﬁeﬁunﬂ&%t ofdB g8r% . byGheight ariche cioningydostent gfE2WA%T byzedightn

test carried A% bylhggireryleae@ply stagarried: ot §"¥ tusigsg, s“°h cpgpound as catalytic 20
1.589 983« edmponent 1s repoﬂl ‘FW@%@ 10 conponent is reported in
Tabl e I'V. Exanpl e B2&ngle 25 9 of MyCl 2 [err] (18.3 m noles) were added

bat chwi se, at room13.6 gtofMg §rz'cﬁHj€E (lﬂﬂd!dmolst)wcnera d, msnﬂU@tcms lar
neptane o1 Ut i QERRINERA pen SR S e
hours. It was fil Ggaime @wﬁﬁ‘ OVHﬁ% solaﬁ QUdSsubl &‘eﬂu@-mml e

i sol ated solid waa legapeRelatbn of alsﬂdulertdfmrhybfbe&oate antl | ke eﬁerﬁienﬁﬁmhga) rgfm

et hyl benzoate |nt rﬂurenforn?- pe and the result ens on pt '
under stirring %ﬁ %{a q%% ?&@,‘Eg “?&%emg‘ﬂﬁ @% rgﬁfﬁﬁ) oy
filtration and drlﬂﬁdubm fan ¥qifal uarmun f1véas bt b gairl) @ wablallo@e S0l reddt bdise same -
treated with 100 némp@fatl[refqr]z hlmlrs[ wherq:upbmrt s fitsered to tv&fnwer'tl;lﬂhrasd vlvd!@ei at 90°C _
;hg‘; dpgéialog [e#’] %cug%%%%&msammﬁg ggn ﬁﬂ}fa*%gggap W%nesl{%%(aﬁgﬁf Viegs
was filtered to renmiéeprb@ient palytherBsite testitarfi@l oyt by ﬁsingrsublepdmendms cdtalyst -

di sappear ance of threP@htltos irepertpdinstably BVhe' filtrate. The solid dried under
vacuum exhi bi t I2 sis a titaniumcontént of 2.06% by weight, a .15 49
nmagnesi um cont ent Ofo U, MEN @D inrideh) dere Rl lﬂemamhmasttoedo:ﬁ(bfée{mtay

wei ght. 15 The prhqurdeedetl Qoif lrmnumram-mbutyemroem taede éqrra ring; fter 1.

conpound as cat al )EJQT“ U@m %‘j;) o 'FF ferR tdg‘ :fl‘{f;%‘;ﬁg;‘g |
The conpl ex [ejq] h egh esfil1 ie t:)eggae kbt r ass %nﬁ:efaﬂlr@- 45
steel 20 cyl i ndriferad hadrbr at i ng m , avr ng-a- her ght  of mn and a

di ameter of 125 mmThe splhteq flgp anggﬁ rvg u gr:gmgwhltcyé:lg
STCENEHRY e i%r”.m"“‘% =
noles). 8.5 62 Hoirs) itRs Giltbro® & RehoVe TiCT,And shtaﬂ ange°C - 50
cont ai ni ng 1 5 n1 wuh nelt %ﬁe iumhdnsmpmrame Eﬂchmnngion grth@ ﬁmate @hq folid, csiried @nder

hours. 25 The f" ibjsecn el gnesipm SiSAf ng
len %lz I%%?eﬁ h?'ﬁg% éf‘:ﬂ %{tﬁﬁbﬁm@ adl QMAIPst ss

under vacuum was

under stirringss Afcbnﬁﬁonéﬁrﬁﬁ)\téﬂorted i aibre] I\by filtrati on t he treatnent was
repeated with theEiamel %r7munt of Ti Cl14. The product, after filtration, --
amp e.L/ .
' 49 m/moles of MgBr,- (QHS)ZO were added in small batches to 110 ml of a molar
heptane solution of aluminium tri-isobutyl, at room temperature and under stirring. After 1
60 hour it was heated to 80°C and kept at such temperature for 2 hours. It was filtered and 60 -
washed with 300 ml of anhydrous n-heptane. The isolated solid was suspended in 80 ml of a
heptane solution of 0.1 mole of ethyl benzoate and kept under stirring at room temperature
for 2 hours. .
: The product was isolated by filtration and dried under vacuum. The resulting white solid
65 . was treated with 200 m! of TiCl, at 130°C for 2 hours. After this time, TiCl, was removed by 65



washing at [err] with n-heptane until di sappearance of the chloride ions
fromthe filtrate, and drying under vacuum exhibited the follow ng
conposition 30 Ti = 1.12%
30 My 20.82% Cl = 63.3% 35 The polyneri-zatien test carried out
py\USi ng such conpound as eatal yst conponent is 35 reported in Table IV.
A Eanple 22 19.6 g of [err] (82 minol es)were added batchw se, at Toom.
""erature and 40 wunder stirring, to 328 ml of a nolar, hept ane sol ution
“ofi2al umi num tri-isobutyl. Aftéfsd Ggur 40 it was heated to [err] and/kept
at such tenperature Tor 6 nours. It wWas fTitered—and ' 300 m of
anhydrfﬂtr R- h ane.. The |soI ated.solid was. suspended in 137 m of a
hept afen 5}1"’ ereu ofj was %ﬂgem, lewwlomnqmattm thamhelt was kept
under - \ﬁthl r[-lidpﬂﬁe ahmrm,sph;, c%féﬁ" 6;;# gf't’g;ftg olwash MCoduct- ~nas -
i so) at\@dmb%e:ﬂnbnbdaﬂamlyslam a rurne Fi,é,gE ‘], %[vml £ solid
45 %§f WFeH- 200 M  of err] at [err] our's. tes this
time- Qgﬁlb L%;El;grte 'ﬁbl%’ rassipd fout by asing ﬁlchwdmawnécpaa:htaaﬂount of sane
was added agarn I't was al-lewed to react at the same tenperature for 2

ho#fes EMMBlp@apon it was filtered to renove: [err] ‘and:washed -at [err] with
ane %ﬁ@ htrtqu@tm wetﬁeaddhd dn small banehss o250 oflal t 1L €. The
t

sol i d o‘%‘@,‘@m "s t’%%“@ ? rlsm@rtsumagu um cont ent of
Ylﬂﬂéﬂ

1. 54%ah§!wmecg\hith30&ml Hﬁ%\ﬂ% and a chlorine
co er?€ adfep@iie St%t ofel. Yhtole dfrmhxbrbew tertﬁd ﬁ 04t ;Bé,rhdt carried out

?{E;’ ti.c..conponent i's rep orted in teble V. 55
Exarrplvas gfedict was so}}f fr gb fciltrata 10N anx dried under vacuum. The: resultmg white sohd

d wi
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of - anhén arrgpylenh lymaazaua':heest satiat et ousd!aPeRlRd in 162 m of a
hepy. affemROFR 6?P°Bﬁﬁ1t"aFahlerJ§ 0.1 nole of et hyI benzoate, and kept 60 under
Stirrimgnms 26 oom tenperature for 2 hours. The product was isol®ted by.

filtrats. 3)gt(3a.nd|/1dolbsgdf Mgdlg-lzcngmmnﬂ RRre R1ge. i il was treated
Wi t 20& elnm nnfm) tn-ﬁ% Hutylyr & .rodhi @ﬁpﬁ?ﬂ%ﬁ%ﬁgﬁ [err] was

resmvtr:;rﬁfmttr%trr@ "%?ftr coppaey fonglonaditas aga) n; [ was

tud of Fiplanabold: ﬁ ﬁﬁﬂﬁ ‘*gg negherfupon it was
f| I teFeewetanlrfr &/ bodrer 1 | 0 andovvashed at rr?é;f Stmi“.’tga%e

g i?)product was isolated by filtratiori and dried under vacuum Thi resulting Whlfeerpli(ﬁn e until

dlssapﬁﬁﬁlatedwnhgomﬂﬁh o] @%‘? ,tw % T‘qih\%asmqvadbsdrr d under

vacuutmpemhur fotednoﬁw, u)é&ﬂﬁv@s ht% %,?cag ight, a
at mhemmeemﬂ «b#apmm&% l&ate ISbIRE. dﬁgm of 65. 7% by
vver gh fcu E;Q@ i S]Séhlu nef“i: 37?%£Yweslgtmamesm}nmteng such conpound
1
astoc at ¥ propylené IQL‘!Y(: mgalatd s cafalyst 4P
5 Exa¢qmpen®41s1fep teg) mftal[leIIV] (100 Ies wer e ed?® P8l batches to

250 rr[: ama}werrt%] heptane solution of alum niumtriet hyI at- room :
terrpera'f‘pure a d“mtﬁt‘der stirring.” 10 After 1 hours it was heat ed to [err]
arfd. kept at such 5errperature for 6 hours. It was filtered . 1Qsand washed
wi t.h 3@%7 gl of o¥lgCinty CstiuDH n—he:ptemyEbenIdMe i sol ated solid was’ suspended in 170
m of a heptane solution- or‘6 0.1 m)le of et hyI benzoate, and kept under

sti r rprBGireatas HQLHB [ s isol at ed by

bt rtttfmm e“%'%%?etatit“ S L ) R
_ V fby afatn past am] dfqoal aﬁlohmuuf &esh/:tfnce Wwad dided, lépeattﬂ me [err] was
rerrt)ve@n nt tia(rfreof ‘Was adde -again; it was

a dlsﬁ]ipbdrah& df ﬁﬁ% lo gr ajﬁe‘ré) r%aﬁ Fﬁf@‘f ,de Zlm exhibi ?qﬂen It . was -
55

PP t %n@galysgs ¥ @apye ccﬁnirmt }:qual to 8.2% by w. and an ethylbenzoate content of 3.8%

The propylene polymenzatlon test carried out b |
component is reported in Table IV.: - . y osxng such ¢ ontpoond ?s catalyst.




and washed at [err] with n-heptane until disappearance of chlorine ions in
the filtrate. The solid, dried under vacuum exhibited on analysis a
titanium content of 2.22% by wei ght, a nmagnesium content of 18.98% by

wei ght and a chlorine content of 62.47% by wei ght. -20 The propyl ene
polymerization test carried out by usi ng such conpound as catalytic 20
conponent is reported in-table I'V. Exanple 25 13.6 .g of [err] -(100

m nol es)were added, in small batches to 250 m of. & olar 25 heptane - .
sol utiomef -al ym niumtri-isobutyl, at rog ggggperature and under stirri NG5
After 1 25 h - ' :
hours. It was filtered and washed with 300 m of anhydrous n-heptane. The '
i sol ated solid WaPROP Nd*eEIOLYiMER(IZATION IN ASOIMENTSOf uti on- of 0.1 nole of

et hyl benzoate and ﬂ [in L roomt.e erat e.for hour
The product “vas | 1 ollflie?‘t“;tg: ‘ &6“‘6’?‘?’&0‘“’% [f(‘?’%r‘(‘?mﬂ?? “°Pthe |
resul ting Wnitgs reat e th 200 m- of" [err] at [err] for 25

hours. After thisethamee [e#r]? was renoved. by ftltratlon and an equal anount.

t hereof was added.a s al | owed - to r-eact at .the sane terrperature
for 2 hours, V\/neréﬁ?g‘gﬁ“lt Wt flltered to, renove-[err]- and washed at . [err]

w t h n-hept anaountnLHutdﬂbsappemzance of chlorine ions in.the filtrate. The :10
solid, dried under 35 ‘vacuum: exhibited on analysis a titanium. content of .
2.17% by wei ght, ®Pa¥hesiTtnPdbntent . 35 of 18.58% by wei ght and a .chlorine
content of 61.75 Y Byeyei abt g2dhe propyl ene polymerization.test -carried out

by usi ng such 1sonpound as catal yst conponent. is reported in . table IV. 40Q. 15
| e 26 were reacted at room temperature with 1.25 millimoles of methyl para-toluate in 80 mli of

40°16. 6 g of Ma Z %?é‘%“ﬁ érzmmqﬁeg%mr& Lot 76! e DR ESindoler? 00 a

m of a nolar heptzaha 168 dbgaribed herel &ﬁé ,

t enperature argd undHre neinamingﬂ ml)weteetilufbdhmmooml wWith - ameahdtlotr ¢dprad) umkega 20 'f

kept at such tenpayteagen pressyre, J_’"t‘h 1 ayteclaygshaving ae‘iaE*tf‘ pef With o'
m of anhydrous n-3j Kf’“ Syeref §‘£§?‘8{&’m§8f |tﬂe%§%eg‘§ﬂ§‘b gﬂﬁi‘ﬁmw PPPYe,
45 heptane sol uti om @ walD i atatﬁmyﬁnp&e esmnﬁhshﬁmmumm Sitdeinkd. n%q
at room'tenperzi ur;ﬁterﬁwlésmg)of the gﬁgtage, ey “ég@é?;f d/\@stmasjczrtad e@sa K Q‘f|011tartlaot§1|
and dried under v as &

of TiCl4 at [err]. :%}ngzhﬁbes Su pf&?st"er Ez’ﬂi&? ‘g $“¥§& %%ﬁ%tﬁzve%&@g
filtration and an eet&aM lmmwotynkhahaoivampaddﬂdaoagapylenemas isolsted by tmenientto
react at the sihe Wk m?*buﬁge gt hour s V\(/?ereu on it.was fi dt
renove [err] and wg { ‘?P‘]lymer'ﬁﬁ‘%t"tsﬁ cpndyetpd under tesg epg ‘W%%fﬁbeé’gﬁ%ﬁ e
of chlorine ions |n the filtrate. The'solid, dr| ed- under vacuum exhibited
on anal ysis a titaniGemdidaatRnt of 1 21% by wei ghto a r{%gnem um c%ntent of 3& _
21.27% by wvei 7‘1‘1 gg ene
pol yreri zati on tesﬁﬁﬁff%?éﬁ‘%ﬁ“‘gﬁﬁ fﬁﬁ"ﬁi%ﬁl tqgﬁ tw mﬂmdes SRR g2 i
conponent i s report §imi ¢t sﬁohbblmlanere contacted w1th asultable amount of the catalyst component =
55 Exanpl e 27 mrmtedsacgrrdnpgam }hewexam plesidrsetibed ﬁe‘iﬁmﬁ fprebat ﬁhes 0 110 m of

a'mol ar heptarl e i sy bR R, BebliR and -
under stirring. Af sé mMom¥ess dc[la%mn aundre progilexﬁunda B
tenperature for 2 xhas;hrte floiwt was flltered and 60 vvashetd W|th grglfqtomar}?g&é' o
anhydrous n-hepf an “C‘Fﬁ‘é" ORFAL suspROSIap JYa3 MLp ang
sol ution of O. Slugse%‘fen P Werﬁﬁt}?? 0% Tng‘gﬁdv egt%gﬁ%’dgrund? § ng at room. .
t enperature for 2 hawmsitonkhe product :was i solated by f| Itratlon and dried-
under vacuum ‘The r &23%nilk eﬂnﬁa:%?msm irldomsyllua g&g@ Dites; tm‘}g tegppeggture
é’cﬁﬁdd

[err] at-[err]sgorygh RARESTImAR S THES Rl e By lﬂi

alyst
1 589 983 mponent prepared according to the e ford) equa '
anmount t her eof vvas Il?hj ethamiygi 30; mli Werwdﬂuted tcoﬁO@ ltwithr ehwmaandtlh@odslende under a

t enperature for fmaes Pfeﬁﬁh mﬂﬁ%@‘f “tP‘FI?"Feﬁtqém’P? rﬁg@t}e%stngggﬁnd
Vashed at 900055M tdfie mf’tﬁ o AL fﬁeﬁﬁt’ﬁ%@ ol §uus£qut e 55
o . .

filtrate. The soli satioh lp &Iure was as descrlbed under Condltlons A

(D

- Conditions D " ' T
2.15 millimoles:of alumlmum tnethyl were reacted for 5 minutes at room temperature .
with 0.64 millimoles of methyl para-toluate in 80 ml" ‘of (anhydrous desulphurized) 60
n-hexane. o
50 ml of such solution were contacted with a suitable amount of the catalyst component
prepared according to the ‘examples described hereinbefore. The remaining 30 ml were
diluted to"500 ml with n-hiexane and introduced, under a mitrogen pressure, into a steel
65 autoclave, having a -1 liter -capacity; equlpped with ‘anchor magnetic stirrer and 65



vacuum exhibited on analysis a titaniumcontent of 0.72% by weight, a
magnesi um content 5 of 15.93% by wei ght .
S The propyl ene polynerization test carried out by. using such compound as
‘catal yst conponent is reported in table |V. Exanple 28 10 44 i nol es of

. [err] y-butyro-lactone were added, in small batches to 250 Ml of a 10
_ | ar heptane solution of alumniumtri-isobutyl, at room t.enperature and
3};1 der stirring. After 1 hour it was heated to [err] and. kept at- such-
"t/agperature for 2 hours. It \Naﬁszfgldstsered and washed with 300 m,of
: ; ' f
hept ane sol ution. of 0.1 nole of ethyl  benzoate. and kept_under stirri ng at
room 1 fm?@wﬁ thermeeegilated at GGy whereinto propylene W%rlé m?ﬁﬁ ﬂt% ﬂévg '
15 Th wg’? teie AeRSPaUGBtc uuny S, The
resul%’};t"g‘g1 te soél?glg{ﬁt%%a e%?giﬁin?{o&ggsm of [err] at [err] %r
hou¥ s.- ;ﬁownortsrﬂs time, TiCl4was rem)ved by filtration and an squal am)unt
t her eof 2 1“& “mttle @t ppo pfsetm t enperat ure
for 2 f ESE% @ﬂ}’ ?ﬁgﬁ}j‘:% l’iﬁgl j“if shed at [err]
20 Wign Eirding td fHel plsaa@aafeame@nﬁ lori n ons e filtrate.
Th#0 sol Tlda reghaining 3anlewere Emltedimﬁm]mlemm |bh¢xenb md mm@duyﬂ Sndi:rtal t &hi um cont ent
of 1. q%‘gﬁgﬁg‘% o)  Intoy: ‘*hat ghtndand a chlorine
cont e 'fzbrﬁ.t S bl ot o o Bciiest carried out
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te”per foomltbhperati 8Y mAlioky of § ﬂ]‘ﬁﬁﬁr 51500 [err] and
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nmagnesvithmetipmoleant acetone STIROGsuly ofithe prilymeaination testsicondurted wngat these of 57. 16 % by
wejghtare mported ipBabls Bhy| ene pol yneri zation test carried out by,using such
conpoungagissat@l yst 40 . conponent is reported in table IV. G%rrpar ati-ve
Exanpl e1. Zﬁnmxngalafof alumiﬂfunﬂfnh u eaeie&eécedf Eeﬂﬁft&dtt somdesgeratteed | N exanpl e
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Tabt e de tment witlP methanol and acetone. The results of the- polymenzatlon t
13 under these conditions are reported in Table .IV.

- Conditions H
1.25 millimoles of alumlmum tmsobutyl were reacted for 5 mmutes at room temperature : _
55 with 0.25 millimoles of methyl para-toluate in 80 ml of -(anhydrous desulphurized) 55
n-hexane. 50 ml of such solution were contacted with a proper amount of the catalyst
component prepared according to the examples described hereinbefore.
The remaining 30 ml were diluted to 500 ml with n-hexane and introduced, under a
nitrogen pressure, into a steel autoclave having a 1000 ml capacity, equnpped with anchor
60 magnetic stirrer and thermometer, thermotegulated at 40°C,. whereinto propylene was 60
made to flow.
In the same way the catalyst. component suspension was introduced theremto After
having closed the autoclave, hydrogen was added up to a partial pressure of 0.1 atm., then it
was heated to 70°C under srmultaneous feeding of propylene up to a total pressure of 5
65  atmospheres. Such pressure was kept constant throughout the polymenzatlon by goingon 65 -



PROPYLENE POLYMERI ZATI ON I N A SOLVENT - Conditions A5 millinoles of an
alumniumtrial kyls mxture, having the foll ow ng conposition of the gases

(% by volune) after hydrolysis: et hane = 9 isobutane . 49.4 10
n- but ane =41.2 _

11 0 propane = 0.16 |sobutene = 0.24 15 .

15 were reacted at. room tenperature wth 1.25 mllinoles of nethyl

para-toluate in 80 nl of m-heptane (anhydrous and desul phurized) for 5
m nut es. \&0 m ;50f such sol ution wer e cont atcswebsmth a- proper anount of thel-
catal yst conpane prepared ~OT O g 10 pesae hed

herei nbefore. 20 .. The remaining 30 mM were. d|Iuted to. 1000 m. wi-th:.

n- hept ane amd int rf%\g e fT. 3 20 mtrogﬁa essure. into

aut ocl ave, having gptal "‘Egﬁ;g’g‘e?bﬁf@" WS stopg ?ﬂﬁ' W@Heﬁﬁ@ﬁtff’laﬁﬂghgﬁtﬁ‘em |
stirrer and Ther nDMeheiesults BEh ﬁﬂdﬂzatoadesetcoﬁcﬁae& undéPBeRicHidida e YépRREd MAS
made to flow |5 tTeblesBhie way, the catal yti c conponent suspensi on was thend

i ntroduced therein§g yle%é ol feﬁfaﬂ (Nt‘g mShohdie autocl ave, hydrogen was
added up to a partlg 5

r]
inder 5P milt ancoundaahns i ety o Sl i el

at nospher es. ghmagismr gialkyk akda t75 cofvstianof mathplu luattEheS ?;%:emon awasonl0

by goi ng on feedl ‘ded (PERssute, HQ ‘L‘?A)F i‘a‘tli'&)ﬁ-"
anapolypropyene TG G bR S e b g [ebtTgie i e
30 The results of thaepollmﬁierthezaetabm e@m ¢ uerh 1urnﬁtﬁrpot yiRffedCiadokbniet,ONS -
are reported i# Ta&ﬂl@mg he polyprepollens 5“181 Qge resultsiof 2he pelymerizafiondests confiected - 15
al um niumtrial kyl'8 def; thesgrase gepoprd Bodaih i Conditions A were 35 react ed

for 5 mnutes at rmepyiche PPRMmadizdtien il th8 gs 3ﬂasén I'l'i mol es: .of met hyl
para-tol uate i n 80 £ g offthqreughly alr;qm&yedgkné hwﬂaaﬂbngmthexmpmloEGDang irsS0ch

sol ution were é®ntmkef angy apuilahle al °“a q a bl 20
prepar ed accor di ng‘:n 1 F?% ag mﬁéﬁ?ﬁ%%ﬁ stleg :.ft(:)cla vagg :
remai ni ng 30 créw Iaﬁdﬂle ordpulated W€ 60C, A '
a 40 nitr ogen gr e@shﬁree ofrtlmet lapealta@e eeder aau:umu,l (hwamh@hﬂagfalydram@nd ODYIe@OJDO

m, equi pped h Egﬂggﬁ%ﬁtlﬁﬁ%ymem ion gflontl Yﬁaet € din monsgureﬁgs g‘?‘ ﬁ?ted
Ysola

at [err], whereint
conmponent suspensi o ﬂ‘hmmhs ot meﬁu;aﬁdnzhtlmrtemnbmuauadi uiide£thdse are mpdmﬂ ot &’aﬂle IV

pol yneri sati on procedure was as described under Condi‘ti-ons- A 45
Conditions C 1..25 mllinoles of "alum niumtriisobutyl vere reacted for 5
mnutes at roomteénperature with 0.25 nmillinoles.of methyl para-toluate in
80 ml of (anhydrous. desul phurized) 50. n-hexane. 50--nt .of such -sol ution:
were contacted with a proper anount of the catalyst ~50" conpenent prepared -
according to the exanpl és described herei nbefore. The renmining. .30 mM were
diluted to 500 M with n-hexane and i.ntroduced,. under .a .nitrogen- pressure
into a steel, 1-liter autoclave, equipped wth anchor magnetic stirrer and
thernoneter, thernoregulated at [err], whereinto propylen€ vias nade to = .
fl ow. Subse- 55 guently the catalyst .conponent . suspensron was I ntroduced
thereinto and the. subsequent 55 pol yneri sation procedure was as-descri-bed
under Conditions A -- Conditions D 2:15 miltinoles of alumniumtriethyl:
were reacted for 5 nminutes at roomtenperature 60 ~ W th 0.64 m[linoles of
met hyl para-toluate i.n 80 m. of. (anhydrous desulphurlzed) 60. n- hexane..



50 m of such solution were contacted wth a suitable anpbunt of the

cat al yst conponent prepared according to the exanples descri bed

her ei nbefore. The remaining 30 M were diluted to 500 nl with n-hexane and

i ntroduced, under a nitrogen. pressure, into a steel 65 aut ocl ave, having

alliter capacity; equippedw th anchor magnetic stirrer and 65 14
589. 983 14 t.her nonet er,. t her nor egul at ed
W [err], whereinto propyl ene was nade to flow. The tatal yst .component
Ispensi on was then introduced: s#pegssi nto and the subsequent pollynrer Meat i on

_roceﬂure Was as descriped under—Conditioms—A—5—Condi-t+ons—t
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tenperature wi-th 0.64 mllinoles of ethyl para-anisate-in 80 m  of

(anhydr ous ‘desul phuri zed) n-hexane. 50~nl of such sol uti-on-were cont act ed

with a. suitable amunt of the catalyst corrponent pr epar ed according to the

exanpl es descri bed herei nbefore. 10"~ “The r émai ni ng 30 m weré diluted to
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subsgquent - gol | ymeri sation rocedure was as described under Conditions A 15
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sut t pbl e gnounft of the catal yst corrponent .20 prepared .according to the
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m wth n-gTéx ne“and were introduced, under a nitrogen pressure, into a
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feeding the nonomer. After 4 hours pol ynerization was stopped and

pol ypropyl ene was isolated by neans of 50 treatnent wi th nethanol and
acetone. The results of the polynerization tests conducted 50 under these
conditions are reported:-1n Pable IV Conditions H 1.25 m|linoles of
alumniumtriisobutyl were reacted for 5 mnutes at roomtenperature 55
with 0.25 mllinoles of nethyl para-toluate in 80 m of (anhydrous
desulphurlzed) 55 n-hexane.. 50 m of such solution were contacted with a
pr oper dnnuntrpf t he cat al yst conponent psapamed accordrng to the exanplqg
descri bed her - ' o0~ Wi th -
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9. A catalyst component according to any one of the preceding claims, in which the
amount of Ti compound insoluble in TiCl, at 80°C is lower than 4% by welght expressed as
elemental titanium.

10. A catalyst component according to any one of the preceding claims in which the Ti

60 compound (a)’is TiCl,. 60

11. A catalyst component according to claim 1 substantially as described in any one of
the foregoing - E\tamples 1 to 22,

12. A catalyst component according to claim 1 substantnally as described in any one of

. the foregoing Examples 23 to 31.
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