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Pol yneri zapi eas plaad 82.00 ofmahnesioe rpas‘ﬁ!\ntgato m\ﬁbﬂﬂasbwaemrdyehltmmM\eld\ llu ogen to

knovvn met hod mMOVRH igre. °4!P vw%gﬁwefg&y % ot of
- " d mto_th t tait of
Sor it . bl S A R T S L o e e
pol yneri zat i @fepp.w ioh wad) a.wae 2 B sy 608, THEPWIE Feallion mawass e&u tobom
el i psoi dab ehpEeturd i it soid ivas calneved myefilglativh rwhbmbnoem;atnbraofgebdm-lrﬂagahsmm dhlpride
and good f| odiedolved imd ln-huwmﬂfeowmfpgﬂd/wng%md' ear fifec ychvdielyring the magngsiumughloritie
solid catal yg'fs°E’ 5 Iumrﬂ‘“’bf"’?’ ithf N shyric r’ﬂﬂ’{%t a’f"dﬁ"“ﬁ"ﬂﬂ‘g gfﬂdya'awﬂ@'aec'ﬁwggé N

pol yneri zati Oh o4t JHEHP Pgu il B YRER I hE Fol" YT zat i on

t enperat uwe be 45 roomterrperature to [ERR], preferably [ERR] to 95 and t he
pol yner i zau@hsw@s'swfeeab@nnnm {Dpand seﬁmdlat; l&@@lcfat" preferably nornma

pressure to 50 fT'f‘?T" 9’&?’?*6?‘\55 o BT 'PPBPP%&P doi Wa?‘t""?%“"'sm"’f
desi rabl e t haPy ﬁfgut ¥ Ev?s%a%% ?E?ﬁ% 85 tho L), bYerEborlat of 16, "ﬁﬁf&
[BRR] to LE inh sm.maﬂrzaﬁ teﬂﬁelﬁfu%sfsmoem esn@amf.angrﬁsawnamtf&
2,000 bar (2[,rﬁelﬁbna*hix)1re {bil. eferabl y about 30 to 1500 bar (30 to 1,500

at'mospher es). gbl:f Fee h’e qsz |'_¢ Pn5° i gwmawisawera
‘pressure arebSiif f%%""ﬁ 1 ﬁ:ﬂ’@ﬁ.ﬁ’ﬁﬁ 9% 5“’[543 4 A
or a highgg nfphetibh 6f dre; as oHEidud® bt ro8% téin tlﬁ’@%r@rhours Then, the liquid
wei ght - cont  pabé Wap ragm‘d ,by ﬂhetioa a0 @ the Baliduee dybjdced XM of wastjigraag Biration with 350

Pol ymeri zati mhof@einptb@ &mehsmt&vdthbmhﬂ u@%)meﬂ i 0dwy sedyc edn(#ssyeeta@ Fegimgemperatureg kcecfhtam
pol ymeri zat | é’°‘§€ﬁ" il e e| ({)'H’P a is, f‘:ﬁé’ 'Ff %’H;'"%g\?g"rﬂy | n
mul ti st aggs bl # ¥ -ﬁeang ﬁg }ﬁ °f1 ¥ e PEE R Yieht o

spedd

zones each di fT'erent | n po yneri zat | on condl ti on I n polynmerization
with the solid catal st corrponent of the present |nvent|on t he

concentr at i of$ ﬁ!m‘%‘lsl aduct BHponent rrerl zation sy stem

in
th
general |y ubfuly M s ggttb::m?%é i %:.ﬁ:f;"g fg; &g%tz
per 1 liter Qiro ssBd faP O/ AR at & Adtd BIM2BS Wi Was all After
or ganonet al mmmnum fmat'eabt;oalthenmmmaéwwe oveld by O ttdﬂﬁiridolib w.a waé fud

cat al yst contwesxnfiwashing abefﬂvmqne\clh 190 ml ofin-tieptangrybsdguentiythk aoattw#adﬂa@ur@leee@t&sed
500 nol e eg upPr¢ E—?rﬂ"§§°°'gsa ?ﬁqﬁ" gbtaip, 91(}D°fni)ﬁ® é'gélﬂ“ﬂ/%ﬂ"@ﬁ't keagtinn’ prodyst Willpfpon
tran5|t|oﬁ 68 A NEP T4 %F%ﬁ IEPPEV®4t al yst conponent . As the
pol'ymeri zati on sol vent used in slurry polynerlzatlon sol ution

pol ymeri zation, there are nentioned inert %olvents such as aliphatic

pocar bons (propane, butane, pentane, hexane, heptane and octane),

i c hydrocarbons (cyclohexane, cycloheptane). It is p055|ble to use.
kgt i on nononers such as et hyl ene, propyl ene, but ene~duse
4 nethylpenetene 1 hexene 1, octene-1 and the I|ke 65 also as a
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smal | and accordingly a step of catalyst renoval from polynmer can be
omtted. Further, polymer build-up on the wal | of polynerization vessel
duri ng poI yner i zation'is snal | andg 137224 ry or gas phase 5

pol ymeri zati on, there IS obt ai ned a pol ymer povvder of narrow particle size

nth
di stri buf¥ ST eseaisen ﬁtﬁﬁé é&’ail"’? A,e .R%e'a@ae( RS aadiqE 46 RS e AR LY and
good fI ubvgé Qdﬂe@ge pﬂns@ @prrﬁ' fpﬁ O cndhimE128 | oI5 8 a 151 §1560°C in 30

pol yner i aafutedNAfRAEbnIRIbA b ddéppiigf ﬂeﬁ‘dtrernﬁbs'aﬁnt‘&fued MBE°C f6H 1. Aftal blBtion of the
pol yresi reattiopstheliquid pthm velerqnwvecaltvail jon argirtiroaetidwvashibjedied tp B timenef washiegrndon.
Fur t mér nfreion e Brr h’teq'dﬁ"ét iy o dr'edpmdyrrer’uqee PHERHIE &iropR

opt | onal T"V‘ &@ﬁ‘ém &faité o3 Shds §ngramq, >, JWe sztrhe AT WIhE:

621% B .gthflort Cand (8. 4% Qd% hOo¢ Af Tr SHATREPERVely. |h
e nabI e&; pr odmayr difftactibn, prod gumesnmdtoablvefyi’mk #hd ua,ad miays amﬁroarppbmeaisnanas of uc h

as i nj ecti%h 2@uindil§cp- Migsposeppio absatyRiinrigdicatas that Sheoppweied iiatmpst $ahprinabandriasaon -

and bl O\A/"Wd?ﬁ‘i?f'e Wed'ﬁP%'éﬁt invention will be explained in nore detail by

way of Expppl@sizaddd dPeyRhes. pol ymer properties were neasured in

accor d%nce iMat NiitbMsutdcive Qudipised "@thhad8iectrbMagnetidRacdtiby tyve Sstifferashis€ thsidd was

accor dantheronptith replagedbycriifsen, Boéri welerdaced/ 500ars! mmaedanw - owiedef ndisobuiyt- h

JIS K 67?&'“’“)“@ He HP’ §F4tm 1\_3‘2)? aTﬁéTVE’wB? e;mr sFt’;s'f’?W‘Fta‘t'?‘;g)

e e LA SR I dg{m

appl i eg E&yn@er rridrizatl ti 0°b5fora‘pﬂ ite otalNd

is maaSUbred;utel’boﬁﬂﬂﬁb anxbe/mgnet HyleASddvitidubaSiy. afte) conatletibe bt pdrmkmratMJneﬁb polyneed o
1 21.60 k forrsecarmslcolbdeﬂwrmrr #nd drige undeheducad bressdreat 602C. leét ofi pglveupp&as@azZS

L R e R S B

corrpoundgdda fRuidlty as a stirrer, a reflux con enser
droppi ng funnel and a therm)rreter there 30 was placed 32.0 g of magnesi um
chips. Tke &s"’lnolthe flask was trctlorou hIe repl aced W|th5)n|tro en to renove
ST el e S
se m ce o)
dr opped bithifed Tt chtaistlactivity ®sa11 1100 £5uhinked Per g/Abiddatafvbtidet hr ndssmtglpenmed;reeepl ng
of the nirasitivemetakpec br Thanebaheo bata Mi 95 Q.07 9 df Wiminlges. & MER nOUR sndit byliEdRBity ohf t er
conpl et i B# G!fmdf" emPAlviREr PPwERs thpd AN HEnestspbarica| aapes HRarrPwiRdticlesize PERR]‘"O"'H‘?én
the re4cPi8 %t ure was cool ed down to room 35 tenperature and the solid
was renoved by f||trat|on The concentration of n-butyl-nmagnesium chl ori de
di ssol veExampled - n-butyl ether was found to be 2.03 m)l es per liter by
hydr ol yz{th V'tt'I'ﬁe'srPé M@S’?WC’WP@P'PO&"’HF‘S‘% in di-n- et her vvrt

1 N
o R L B i

Synt hesi amcmenb.e a{:ﬂhé dactibinXthél r@m( br)asa lebeddrBydiltestion ridodel ednd (utals )sutﬁec&dgo 614.6
mol e) ofimés of @ashir@ARP] lltram$vmm1msrolnfedewtanelmsmuem[v the $ntith wasdried Tider @uecev\as

e 5 e e ptg@tggr%%wrﬁtr;raaﬁ e

dropw se 20 0.0 nm) over a period of 15 mnutes. 45 Then,
stirri ng(ztr\rs&wtlmmstqfrsdedcawyst cmwpohenperature for 20 mnutes to obtain a Irght
yel | o unrlm@pmwmspr@ﬁ- Example 1 3h SApefthe ayd qc rpon-rr'ml@'erreab@ttwhprﬁﬁaquum@e (1)

was cool gzg;,?slg cte E‘? ﬂf;{g‘gﬁr’f T‘}b‘gfdﬁ%‘ﬁgé va%é l? Wgsfd%'d‘eﬂ‘r"t?ﬁw se
over a perio mnu i-n er solution

cont ai ni (wPaI&Qeriiﬁﬁdneonihy[eERR] prepared in the above (1) Wt h dropping, the
react isen miGthviene pttlzmmcttob M@mnelmadan !!;re Isanda merfasrmﬁa:dmplAﬂ {5 ex@sot tbamplrruxqf on

of droppF"ﬁ olid q3talystee ? °‘ftb? i3
Sl ey O R e R
subj ect ey ol peFBBmM temahnmwmlm aldutkrua dltOBfm 5ﬂ1er§hly

Subs e gl e altrioyt, sphérizalsshbperl avvagow rpagidle 1sizel @istribethmcad gooe digidine at room
tenperature to obt ain 41.4 g of a brown powder [internedi ate product (11)]

Upon, anal Tt i f% ﬁrz&uﬁﬁrﬁ b} Aol yﬁ? (B 134 el ot
of Zr aatine ttctm ed M(%b B s s r‘h eOf
95 amEl' of/a penﬁiee&aotxbta'hedan Zr were 3, respectrvely ynt hesi's of
reactlon product (Il11) To 10.0 g of the internedi ate product (II) pr epar ed
in the above (2) was added 100 ml of Reheptane. 60 Through the m xture
being stirred at roomtenperature, a dry gas conprising 10% of oxygen and
90% of nitrogen was passed for 2 hours at a rate of 12 I/h, whereby
reaction was allowed to take place. After conpletion of the reaction, the
l'iquid phase was renoved by filtration and the solid was subj ected to 5
wolles.af )

solid was drred under r educed




pressure at roomtenperature to obtain 9.1 g of a light yell ow powder _
[reaction product (Il11)]. Upon 65-analysis, nbst of Ti and Zr had a val ency
of 4, respectively. 9 0 137 224 ZS ?hhesi s of solid catal yst
conponent To 5.0 g of the reaction pro (I'1'1) prepared in the above (3)
was addediomamweoExamphe%t ane. Thereto was added dro wr se 36.1 nl

o
Rf'? gft 22e jg’l:f el g 5%%0’32:@?"%?;%;\%: ?SEEW s“’ g%? E-',I)E egqgce aT%our

After .conp etron of t reaction, the liquid phase was rem)ved by
fil tmtrmn@atﬂtu\tehe«ampleraj was subj ect ed to 5 times of washing and fi Itration
with 50 r#) %yfmms'hepﬂé!ﬁéatamm a@nt y, the soli d vvas dried under reduce

pressure at A ﬁtﬁ {:ur t [ ?aﬁ“e ag)" at 5 rﬁﬁu% tdt:e E:‘?"t'oef
anal ysi s, 75 ﬁg m & gts 4C ov pz 3U\ﬁln i
13. 0% by dnsppsig Ire iolas c@r?tmlr% hﬁs%&jrghburﬂf.ft nipdtiorBof 206 rByLtivve thgibui®phabé wasT |
and Zr hadnwedaolvémworoﬁnceghe rselspveaﬁt subjettyd tol® tlmes binwahing \and fiftraticacwitho T mt bifi s

wd Rlidyyag dp er edyiead pressyyp GUH‘H"F apuee (gjokta
of, d, S"ﬁ‘fe st G T ke R B D

povxder fsa rmst pherical and has a narrow particle size distribution. (5)
Pol ymer i 22t Robimetization ok bteyienelS In a1 liter autoclave equi pped with an
el ectromm ébv'enermulmtlzamnwaspendystﬁcrlndresamg@ennen@urc@awab1!%@#@9 hﬂt -$mpphced

by ni t rodBgeelid as@ s ngnt,$3 er was
i ot et Tt ".:%Er%gaareﬁo T A ey
until the.dglar. Tlaﬁsea»sustaydt Béivigiowds iiv r:wer msabomaerﬁuhﬂnc defsity and

kg/cer) fllivgn, et hyl ene was added thereto until the total pressure reached
Qaout 15 bar 15 Kk /ch Further, 5.9 ng of the solid catal yst conponent

preparé‘a °H% s'g y@d(céltlsly @EQ%EE and 20 pol ynerization was start ed.

)

Pol ymer i Z t b@ (VB mmBIaT 6fﬁ’ﬂ@ ssdiv¥d ink3dALYF nwdabtkﬁ‘e *& i B@tidr\Rast dabisd
pressure 32I0riﬁlto‘:llatn rb)atasumhysh lRontaihify BB M dfi 200G HY, andfthéyrweee spteitat aiomof

pol yrer i ztemlzqmuretftheo Th-srroumeedtvmgo@bﬂolse‘ctredre tr:relbemmkapgn Séqwaschdd@d
under ?fedh P€§'§B ia s°"’|' ‘% EP‘E?f-"(’R‘BI #d? sare soh ple
cat al ySt fgyco Tbtl pgg tln Eiﬁg rg or@ﬁ&u f?tﬁﬁ
53,000 g ;m oYWaB rerfiVed e,ftrrraras ahd taasdrra foStl oPWASYIRG an ﬁlatan ith @60

0. 05 g peni of b-hentanet bseqaentllsfheosdolid 84s dmaduradebngﬂdcedmsu;eryt ©bm2dntsradfe {olcBfd]n.

- The poksy g gebak ewn mmieaﬁo &P arpidhis igwe powter wased arhee\ﬂngaawertewes agﬂe;de

di stri butq’n 33 @ af‘r'\gg‘qg '“t ; %ﬁe\ﬂajﬁ f:ﬁ:b%eéﬁ% 130

utes. in t the

conduct ecﬂ B ﬁﬁraﬁﬁtah@th a@s 10 5%ifleS aE fi ram 30

of triet mplra wmhwmemsbtﬁﬁdryr the Bblﬁi%sﬁfne&uﬁhem‘mh@d Q@feséurd atSOGH tephpatatuid UM
and 5A«tpbtin 3 heofadireveh maidert Yedn apeingin thisrowdlersontaipel 3.6% pif weignt 6f Ti BndR2(p nf
t he sane wight @f €at al yst conmponent. 60.1 g of a pol yner was obtained. The

cat al yst g,c,;dh)(‘ret"yany)\@%f Jriwlérgo g polymer per g solid catalyst per hr. and

55, 000 g poEpieke doRimebzatibrilds chhdiBteditY sa@ maher aslih Exd?ﬂﬂle\hr@)r exdéh that 9\ mQBf
0. 07 g450fthé|.5)‘om1 pewdes preparéd-R tr@fabdvb11)avas usedlas b kolidemsiyét yoroponent38 .4  gdRRJpolyrhre

poLyne 5 %trramhad haegé%e\gﬁww F r1|¢Q:ew P?rﬁm ergszy%frea“;m\p& arg Egd:'?i‘éogh 9§elvMTe;
dlstrlbut %‘% fé' ymer had a Ml o
hy dr ocar hﬂ 9&1% ff% 'wbglkedeﬂirM Bta E% Zlgg 3 g I"I‘I'E(us khr(]atpe melapovrfder was
product, (11) prepared in Exanmple 1 (2) was added 36 m of n-heptane.
Thereto v@pswpadtiedE)dm Vi se 72.2 n1 of a n- hept ane soI ution cont a| ning 250
mol e of ‘E’% °‘“6\Y§n °°5‘ ?1 th,?;fter conpl etion o of
dr 0pp| Ng,q ?ﬁt i‘% e teTp . dgﬁ I%E:{a g

t he reggctdop.pon ba.ur, dp ase was rermve by f|| ratro e SO

subj ect ed t @0.bg tssm:mi) of BiICH) was disdolvied Ina50 dhofwntHebtadd) Do tmis sollition-teinp tképt et
Subsequerff¢ yas added @’BW'%P Qyersa Reripeof 3§mi'ertesr9é8 gl eﬂa dis- rvéstwrselum'r cpefaining 189

;ﬁgrigg;”ll A e s b ST R Wi R

% r\re.,l-rg EncD 2. moﬁ40ﬂ‘/0"byf‘¥£)h OWith aopﬁhg,and liguid. Yo1bry tuwaa @b&wnO fté¥

.and Zreomattigradfcinmping, redction umbosigmuae ewtutemle tu @ 2 Sgur s| ﬁ'?s Iusnct)rihammsd
It!_a ]

cat al yst '6?%‘%6 gm&eﬂ and thg sl' E_; er sur %ﬁéjﬂ 5‘%

the hydr EAPRERSHie rmr&rﬁr x:re = négam b T
reacte hg oXI |ve conpound br own powder was

f or med. Upon anaI ysi s of this povvder e nost parts of Ti and Zr had a
val ency of 3, respectively. (3) Pol yrrerr zation of ethylene 55 Et hyl ene

pol ymeri zation was conducted in the same manner as in Exanple 1 (5), except |

that 8.1 ng of




. of n- hepttlmwgshqumcmvcﬂém

- catal yst g

the solid catal yst conponent prepared in the above (2) was used in place of
5.9 ng of the solid catal yst conponent prepared in Exanple 1 (4). 65.4 g of
a-pol ymer was obtained. The catal ygt13pt224ty was 8,070 g pol ymer per g

solid catal yst per hr. and 39, 800 onrrer peri%tran%ii%wg%’%&cgv?

Thi s pol ymeg g hitlis arovin psfvdefv@g:%sm fepfareSt :

density efriogo W{l‘gf Sehetioh ey ligGRlphadeape,
a nar r owlfit 'L"J%,yéi. wzs.dc‘.’%ft% ’amgsmteg@asit.mwmawng Gopasian wileSExhofp| ¢
1 Et: hyl enSﬁe Y Sk quadtiy e ¥dfia waodribd (uhdml rednce! [peessiaga ropanig@peratyre;ty, °E§'

(5),) XCGﬁbrNﬁ&iowﬁUér Upanipnasis, Hhés romercaseinest 20 YpPyrritt of(Tf 1! ThP & P% e "

Exanpl e 1 2 .was ‘used as a solid catal yst conponent. Only a trace 65

amount. of? ZOWHLY o e thareradn GRARPRMAS) ekeptthargd mg af
Et hyl enet\gq,t o%éﬂ%ﬂ:ﬁﬁé 3%ldg1giemsdaadzé1£s:§amalmmmonm 388 gl‘gta fyrger]

(5), " eXCqab obithidd, Bkb ctalyer aofivity s 42301 och (1,1
used as aergotansitianaoad! perthr. d’blﬁp@iwemhadﬂ‘i d%; e naﬁq‘w'

- obt ai nedof &2 anﬁtpP‘};'@e'B?dﬁ‘ﬁﬂ'@dg pype 'ﬁts S R 1 | ta yst conponent
A reactld'i’f’ﬂ’t'ﬁ ure (1) was obtained in the sane nmanner as in Exarrple (2),

except 't kamdidg .anount of each reagent was one third of that used
Exanpl e I (i)a 1 Tier bitogavecmoppashwiti an eneermnapnmsndamm EE 2 I;fumm‘;f

Pg %nere 8 at eﬁ@tral Od

" of 30 m ﬁ&tge‘g buiene-1, Thgcﬂﬁemhﬁ% in@ N5 Wg/dne

| After &b r? 2)%?3.:63 4 bakyst, n nt G;wpdreahaﬁarmﬂs 1r(gmmedd ded, wherebv
filtrati %wﬂw@ atisHEwaDdtartbd WY EileSsuppigiog ethyleae ®ntlmuvedv Cﬁk%;‘ﬂ?l tpigl BRI q“F;F | on

: _.WI th 70 mbpanfmdmwdlbpbawmn e&vbg dpten "51 W! ﬂtr 0@ g:;élfm ‘ge, re‘r w j} §£l%

pressure mtvmeo@mrt YaRst e AR @RENT .
' Upon aﬁ5al hec E]:%Sta ty 3 y‘eu@hier 1000 Tarbemd
15 25. 40/ o

g/&?ﬁ?l ;yneaﬂozab |pamominmeesh:yMémef 11 dnyd achwik density of

pol ymeri z@wgmwwaﬁ poly Uﬁdvmér hay dnhebmest aehericah shape, agnafrpw Ei'&ﬂﬁF'ée distrigytion ag et
- that 25. ooy flolditt.he sal i d product prepared in the above (1) was used as a

" solid eatal yst .conponent. 33.4 g.of a pol'ymer was 20 obtained. The .catalyst
activity é’)‘@ﬁ %5320 g polyner per g solid catalyst per hr. and 4 520 g

pol ymer R@)Fsﬁtﬁeénalasw‘abtmn pisduad (per hr. This pol mer had .

10 i nt a5 ey WbRerofesngmity greied theensll 140 gror }%‘ ’méa’e

. 2 hours.
* catal yst Exemplit(d). Thagopeny A%;ﬁ%ﬁ P h’@'?aﬁ"e Y BOS 1015 tinkds OPiwadnihglatil K
density aﬁfy;non'?ﬁ, f&}? :%2 a:he re%u(ﬁr@ 6d predsd é&&ﬁhhﬁﬁpeﬁatzﬂét(ﬂﬂ*amﬁog
der. ﬁnawml ®) anafZr [ilc e DGMSI’ bidss wdlensy of A rBepeptivelys

- n-hept ane To th| s soI ution was added 32.0 m. of a n-heptane solution

cont ai b N@ SvintiiesiaTe iselidofataf EIEh xS
for 10 ni n 1599 of thy ?"‘H’f‘ ‘3&2&% e;év%\zﬁ J;?Ed {ﬁﬁﬂﬁir@shﬁ%gﬂept
- at [ERR] '%‘E?j erﬁ 'Q; peeﬁ‘veg di - n- buty et her  sol ution

- cont ai ni ng 6 e. of [ERR] pr epar ed in .Exanple 1 (1) over a period of
30 ni nut e@) PMNmérizaticopgiiethylene he reactlon m xture turé}amplgﬁﬂx& héls%%dcﬁ

was for med. W*’""‘*’ §‘° f’ﬁe .nﬁ @%&%ﬁ’.@ﬁ*&ﬁﬁé t. 86.1 5RO

- tenper at UP‘% "f’ﬁ 3’?& wias P180 %8|yﬁ\&rﬁair/@£bubyatiwslt bérat, |aom5md gt he
solid was E,E nsitlo mahmash.ofhem&hiemgadand of 0.0 g per 1O minutes.[ MR 438 anf a

" n- hept agebul ubn‘s&ﬂueo.né giemt.he solid was dried under reduced pressure at room
tenperature to obtain 35 18.3 g of a brown powder. To 5.2 g of this brown
powder was ad eg] 19 mM of n-heptane. Thereto was added dropwi se 37.5 nm" of

a n-hepta ;g’ it WRR okidstivBichipaind30 nMmol e of [ERR] at [ERR] over a peri od
of - 30 g, nu?eﬁ, 1004 ﬁl‘th(:dhﬁﬂﬁaflhya progut i) mpmm@mmﬁhé’dw ga Jﬁﬂ% ofn- ep

n was condu

After corrtrheaetpmsaﬂded heofiauryl paspride; Rie mixt p d the o,,d

_ .f il trati Oe:a@o %gﬁﬁ;@g gtto g&hﬁﬁﬁgﬂ i%ggmf lE?ﬁggo%(ﬁ he rﬂg:lriaﬂ\dndnelr ré;‘éﬁdl on
with 50 m et Caratahits GtaiR B2 gY a ightbro@h belvavALIpdin areatysistiiemost paftso6 T
pressur d&pm&%w&ufrai‘aulraalateacﬂﬁ @bésaeqnv®y4 g of a brown powder. Upon
anal ysi s this O\Adfe;ﬂé:ont ai ned 3. 6% by wei ght of Ti and 22.1 % by wei ght
of Zr. (2)(2)F81h'}ﬂm1>z i gptal cem 5 leZ@bh R the¥ame MmanHHsst ed
in the sane_ HB&AE 1}"’ E::éé(h% ‘Jfgs. £ thidindaf padboftTendZr bvin

=IOdeer %éegg e} a& Pval eea&nyused as a soI id catal yst gomponent.
f ymer _




was obtani ed. The catal yst activity was 7,140 g polyner per g solid -
catal yst per hr. and 27,800 g pol yner per g transition nmetal per hr. Thus,
t he act|V|ty per transition et alq gy igfgeri or. The polymer had a M of
0.12 per 10 m nutes, a MFR of 85 and a bul k of density of 0.26 [ERR].
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productb4H¢Q$MBqﬁﬂ3&xmnf of solid catalyst 55 conponent was conducted. 20.1
g (96.6_mmol e) of [ERR] was dissol ved |n 150 m of n- heptane To this
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conpl etshown &f Teleoppi ng, reaction was continued at [ERR] for 1 hour. To this
suspensi on bei ng kept at 5C was 60 added dropwi se over a period of 30
m nutes 100 mM of a n-heptane solution containing 14.6 nmole of [ERR] and
72.9 mmole of [ERR]. Wth dropping, the liquid color turned brown. After
conpl etion of dropping, reaction was continued at roomtenperature for 2
hours. The |iquid phase was renoved by filtration and the solid was
subjected to 5 tinmes of washing and filtration with 300 m of n-heptane.
Subsé&uently, the solid was dried under reduced pressure at room
tenperature to obtain 35.8 g 65 of a brown powder. Upon analysis, this
powder contained 1.8% by wei ght of Ti and 16.9% by wei ght of -Zr. 0 137
2 4; To 5.7 g of this brown powder was added 20 ml of n-heptane. Thereto was
ded®dropw se at [ERR] over a period of 30 minutes 41.2 ml of a n-heptane
solutlon containing 143 mmole.of [ERR]. After conpletion of dropping,
reaction was continued at [ERR] for 1 hour. After conpletion of the
reaction, the liquid phase was renoved by filtration and the solid was
subjé¢ted to 5 tinmes of washing and filtration with 60 m of s n-heptane.
. Subsequently, the solid was dried under reduced pressure at room
" tenperature to obtain 3.2 g of a brown powder. Upon anal ysis, this powder
contai ned 2. 0% by weight of Ti and 17.9% by weight of Zr. (2)
Pol yaeri zati on of ethyl ene Ethyl ene pol ynerization-was conducted in the -
same nmanner as in Exanple 1 (5), except that 8.2 ng of 10 tve brown powder
prepared in the above (1) was used as a solid catal yst component. 38.8 g of
a polynmer was obtained. The catal yst activity was 4,730 g polymer per g
sol i é catal yst per hr. and 23,800 g polymer per g transition nmetal per hr.
This polymer had a M of 0.18 g per 10 mnutes, a MFR of 72 and a bul k
-density of 0.23 [ERR]. The polynmer powder had a wi de particle size
di stribution and was very poor in bulk density and fluidity. 15 Exanple 4 -
In-a«l liter autoclave equi pped with an el ectromagnetic i nduction type
sﬁlrrer whose i nside was thoroughly replaced by nitrogen, there were placed
200 g of butane, 1.0 mmle of triisobutylal um numand 50 g of butene-1. The
m xture was heated up to [ERR]. Thereto was added hydrogen so that the
totako 20 pressure. becanme 5 kg/cnR. Then, ethylene was added thereto so
that the total pressure becane 15 kg/cnR. Further, 5.2 ng of the solid
catal yst conmponent prepared in Exanple 1 (4) was added, whereby
pol ymeri zati on was started. While supplying ethylene continuously to keep
the gptal prssure constant, copolynerization between ethylene and butene-1
was conducted at [ERR] for 1 hour. After conpletion of the polynerization,
t he pol yner forned was subjected to filtration and dried under reduced
pressure at [ERR]. 25 The polyner yield was 65.1 g. The catal yst activity
was 12,500 g polyner per g solid catalyst per hr. and 61,900 g polynmer per
g transition netal per hr. This polynmer contained 11.2 ethyl groups per
1,000 carbon atonms and had a density of 0.938 [ERR], a M of 0.10 g per 10
m nutes, a MFR of 111 and a bul k density of 0.37 [ERR]. The pol yner powder
had gp al nost spherical shape, a narrow particle size distribution and good
fluidity. 30 Exanple 5 (1) Synthesis of reaction product (I111) Dry oxygen

gas was directly passed through 10.0,9 of the intermediate product (I1)
) prepared in




35 Exanple 1 (2).
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Component

Kind

Zr{O-n-Bul,

Ti(O-n-Bu),
Zr(O-n-Bu),

Ti(O-n-Bu Ya
Zr(0O-n-Bu),

Ti(0O-n-Bu),
Zr(O-n-Bu),

Ti(O-n-Bu ’4
Zr(0-n-Bu),

Ti(O-n-Bu),
Zr(O-n-Bu),

Zr(O-n-BuL

2r(0-n-Bu A

n-Q,H,, n-Bu=na,|

TiCl,
Zr{O-n-Pr),

Amount
used
{mole)

0.085 [Ti(O-n-Bu),

n

"

”
”

”

0.090 {Ti(O-n-Bu),

0.070 |Ti(O-n-Bu),

”

~Component (A)

Kind

Si(O—n-Bu).

n

”
"

polysiloxane

Note:
Et=C2H5, n-Pr

Exam-
ple

7

10

"

12 |Si{O-n-Bu)y

13 [SilOCgHs),

14 |Diethoxy-

15 |sicl,

16 }Si(OEt),

14

ynth65|s




7 224 [ERR 0 137 224 [ERR 0 137 224 dains 1. A solid catalyst
nponent for olefin polynerization which is produced by reacting (A a
§Fticon conpound with (B) a m xture oia?jéigrent transition nmetal conpounds

of Goups IVa, Va and Via of ble to obtain a reaction
m xture (1),

t he peFi

reacting the reaction mxture (1) with (C an organomagnesi um
conpound sel ected from organomagnesi um conpounds or
conpl exes between an or ganomagnesi um conpound and an or ganonet al

hydr ocar bon- sol ubl e

conmpound

capable of allow ng said organomagnesi um conpound to be soluble in

hydr ocarbons to obtain an internediate product (I1),

and contacting the

internediate product (I1) with (D) an organoal um num hal i de conmpound

represented by 10 th
containing 1 to 20 c
by O<c<3) and (E) an]oxi dat
ol efin polynerizatiofp accor

irbon ato

EvpScofipodndg 28 AS@i ¢ c @ aly:

s, X is a hal ogen and cis a

1gt00aun1\mmmnthem

an organi c group
nunber defi ned

5t conponent for
i con conpound

[conponent (A)] is s¢tectedfTomttegrouptonsrstTmgof—1)

hal ogen- cont ai ni ng siflicon éongou ds, (g) §ilican conmpound$ having a
mononer unit [ERR] (pwher elaoRZPang I% nay §e Jae (g (g fferent, [ERR] is
an al kyl group, an aryl grogp a cycl oal kyl group an al koxy group, an

aryl oxy group or a harogematpmrant—tERR—+s—an—atkyt+—gretp, an aryl group,
a cycl oal kyl group, & hydrg a polynerization

degree of 2 to 10,00

h atom or a hal ?‘%en aton) and

aﬁol 8 r@pr&sedt l% the e

al fornmula [ ERR]

(wherein R4 is an al kyl r-$)1§p an®aryl Grdtp,“a y(ﬂ o& k¥l | group or a
hydrogen atom and | s—¢—2 | of said
skLanols, (4) silicoh c formula 20 [ ERR]
(wherein [ERR]. is an|al gp. gangarg! gr@p.g §: g kyl group, an

al kenyl group or a h,/%i’ mm[[—%R]“il > ang algkyl gtg)ug an aryl group or
a fatty acid noiety afd 2®orE d 5" si8 i don “cpnpounds or

pol ynmers represent ed} y neral fornula [ERR] (whereinj[ERR] is an

al kyl group, a cycl oplk an aral kyl group, an aryljgroup or a fatty
acid noiety, a is a (& neg %[@Q% & ics a:nunber defined by [ERR]
and n is a nunber gf b to§ 03 - & §:|S(§I > o afy bt conmponent for
ol efin polynerizatiwop CcO* @i ng to Gaim N erein the si]icon conpound

1 e ra%lmkoxvm lane or

a tetraar vLaxvsj

ane. 4. A solid

(component (A)] is§a
cat al yst conponent +f
the silicon conmpound
cat al yst conponent f
the silicon 30 conpop
cat al yst conponent f
the m xture of diffe
Ml a.of the periodic

represented by thée g
tkansition netals of

e ] |
b e AR T,

gis
td
yner|zat|on accord|ng to
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"Va and Via of the periodi

Cl aim 2, wherein
bride. 5. Asolid
Cl ai m 2, wherein
1 6. Asolid
Claim 1, wherein
ups | Va, Va and
conmpounds 1
sents di fferent

c table, [ERR] is

an organi c group con
is a nunber defined

defined by [ERR] and
ol efin polynerizatio
different elenents s

TS

nEac&ﬁ‘dl
Fect &l §

5‘1 to 20 carbon atons, X TS
is a nunber defined by [ER
idtefergd. . A dliF Gt @ yHt
ng to Caim6, wherein [ERR]
romititaniym vanadium zirco

a hal ogen atom p
R], r is a nunber
conponent for

' epresent s

i um and haf ni um

8. A solid catal yst
6, wherein [ERR] rep
conponent for olefin

cording to Caim

Conponept for olefln pol¥per|zat|on ac
resentuas" 0 tl?anl ure an-d Val rconrum- 9%

atomic ratio of titaniumto zirconiumis from 1:50 to.

50:

A solid catalyst
wherein the '
1. 10. A solid

cat al yst conponent for olefin polynerization according to Claim8, wherein

the atomic ratio of titaniumto zirconiumis from1l:20 to 20:1. 45

11.

A solid catal yst conponent for olefin polynerization according to C aim 8,
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-conpong rﬁssi‘(@ﬁ").-m

of titaniumto zirconiumi-s from1:10 to 10:1. 12. A solid catalyst
conponent: for ol efin pol ymerization according to Claim1, wherein the

or ganomagnesi um conpound [conponer® 132 R24s a conpound represented by the
general formula [ERR] (wherein [ERR] is a hydrocarbon-group of 1 to 20
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