SQOLI D CATALYST COMPONENT AND CATALYST FOR POLYMERI ZATI ON OF OLEFI NS
Technical Field The present invention relates to a solid

cat al yst’ 5 conponent and catal yst for polynerization of olefins, which
show hi gh activity and good hydroggqn response and can provide a

pol ymer having a high stereoregularity in a high yield. Techni cal
Background 10 Many proposal s have been nade and knomn for a solid

Comound andoRal GERCR G ECREE B ekt o Kol BR AR OF orpppeg 0"

pol yneri zation or the co-polynerization of olefins in t he presence of
a catalyst for polynerization of olefins 15 conprising said solid

catal yst cegpfpeski Rie9ggani ¢ al um num conpound and an organic
silicon conpound. For exanple, JP- A-57-63310 and JP- A-57-63311 (The
term"JP- Aas useghbergtdsdNSnventidh "HEEX88E Negh pabl s6hed Iapaigss
patent application") propose a process for polynerizing an olefin
havi ng 3 orompoeenardighcaily st dos sl yeal 2=t &by of clesffioms cehprhsihoy a
solid catal yst conmponent containing a nagnesi um conpound, a titani um
conpound highaagtamisyeendoyodshdrydxagsourke spener gandlc carupireyideomound
and an organic siljcon conpound having Si-O C bond. However, t hese
processes BP&YRET BRFAYS 3R} ER aTteFSOTRTUAEHF Hy i kjgYy Yield.
stereoregul ar polymers in a high yield, and further inprovenent has
been demanded. On the other hand, JP-A-63-3010 discloses a

cat al yst Techgyggfnkggﬂgéggngolynerization of olefins and a process for

10 Many proposals have been made and known foxr a solid
catalyst component containing magnesium, titanium, an electron
donor compound and halogen as essential components and a process
for the polymerization or the co-polymerization of olefins in
the presence of a catalyst for polymerization of olefins

15 comprising said solid catalyst component, an organic aluminum
‘compound and an organic silicon compound. For example, JP-
A-57-63310 and JP~A~57-63311 (The texrm "JP-A as used herein means
an "unexamined published Japanese patent application”) propose
a process for polymerizing an olefin having 3 or more carbon

20 atoms using a catalyst gystem comprising a solid catalyst
component containing a magnesium compound, a titanium compound
and an electron donor compound, an organic aluminum compound
and an organic silicon compound having Si-O-C bond. However,
these processes are not always satisfactory for obtaining highly

stereoregular polymers in a high yield, and further improvement
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has been demanded.
On the other hand, JP-A-63-3010 discloses a catzalyst

system for the polymerization of olefins and a process for



2 pol yneri zing ol efins using the same, the catal yst system
conpiising a solid catal yst conmponent prepared by bringing a

di al koxymagnesi um a di ester of an aronatic dicarboxylic acid, an
aromati c hydrocarbon and a titanium hali into contact and 5 subj ecting
the resulting product in a powdered state to a heat - treatnent, an
organi ¢ al um num conpound and an organic silicon conmpound.

JA- A- 1- 315406 _di scl.oses a catal yst s ste&for oI yner ol efjins
conpri si ng ®LIFRFizng Rie éc‘dh%oﬁéﬁég e prséﬁ‘ﬁr'ed B’raltﬁé tFY3HTRm

tetrachloride wth.a suspe n 9 %or bg ﬁ DROpesi um wi th an
al ky! benzené:c’mé’d:dlsﬂ'@‘g gﬁflhgf AP EhFETP et hel e Bafv'(e) r S]?rfnglo%?al n a
solid produg;. olgcgm%pg Lkheg ‘H}t@e“é be%ad %Jﬁ%ﬂihﬁ%ﬁ% 1REOgUES Wi th

titani um e i'n t € presence benzen an or ganl c

al um num CO%OHQQmQEﬂc%&m&é Iaucpantfemﬁm%aﬁaie an%oesﬁ%acéiiana or
polymerizing olef ins in the presence of said catalyst system

foregoi ng knewjelesha GHESrdHCLSi 0 gdrhtriuday ehogrswdéied state &at allyéét
conponent having a high activity enough to allow the om ssion of a
so-cal | ed deashkitmgntt,epn organi@ aiepgnoim cempovung and arcatghyit sebicoes
such as chlorine and titaniumremaining in 20 the polyner produced as

vel | as on tdempenhdncedBnd-bf31he0§i elisclosesf ast créadygh apypbrpnefonr an
i mprovenent in durability of_ the catal yst activity for polymeri zat i on,
and achi eve®od¥®eFrEARY °1efr3€§JI?@“R’b“’t%eapﬁPﬁégescatalYSt compapRnt .

| bt d b t he f taly | d
Var ! ous use® ”%age b By AR HeseRebpRae W én%\%%%ﬁ%r%!auct
of aut oggbi | fd ehql Th (e n
var  ous Wi nd e B na e e aA e n §Ef an WARMEER-EHE Ta e e
in polymeri {:%tth%'iicEéPSﬁié’iide thereto to react to 9bta:.n a solid product,

and further contacting the resulting solid product with titanium
tetrachloride in the presence of an alkylbenzene, an organic
aluminum compound and an organic silicon compound, and a process
15 forpolymerizing olefins in the presence of said catalyst system.
" The foregoing known techniques focus on the development of a
catalyst component having a high activity enough to allow the
omission of a so-called deashing step, i.e., a step of removing
catalyst residues such as chlorine and titanium remaining in
20 the polymer produced as well as on the enhancement of the yield
of stereoregular polymer or an improvement in dura.bility of the
catalyst activity for polymerization, and achieved excellent
results to these purposes.

The polymer obtained by using the foregoing catalyst is
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utilized in various uses, e.g., a container or a film other than
a molded product of automobile or household appliances. These
products are molded in various kind of molding machines by

melting a polymer powder produced in polymerization. Especially,



when -a | arge nol ded product is produced by I nj ection nol ding, there is

a case that a high flowability (nelt flow) of a nelting polynmer is
needed. ‘For such case, many researches are made in order to inprove
the nelt flow of a polyner. 5 The nelt.- fl ow depends on the

nol ecul ar wei ght of a pol yner greatly. In this field, an addition of
hydr ogen as a control agent for nol ecul ar meight of a polyner S
conduct ed nera t. t.he rizati ol eflns ln thi

When & pol s & hrge molue BePRERls SICRRGY H SriBicieh HPIALAETS

- pol yner hth e 1Q 2 NiGh ERLEI DG4 éﬁp aﬂtfﬁegegnefe'e&o §9%€{aﬁt§lg ded

at the pol yneri zatlon. Howev ere 'S mtatio unt
of hydrogen,dhpleXas hecaddedrbecalss ddse CapRas) tﬁééé%z’cﬁzﬂsgfare mad@l §asure
fromthe standpoint of safety. In order to add nmuch hydrogen, it can
not avoi d resis g tiprHaid itle Rea S $NewobE 5pgoRaeer, to be pol yneri zed.
In that case, the productivity deteriorates. Further, since nuch
hydrogeb i s used,Thehmettiflow depangsciil ¢heanoldenlos weifher of @ polideirs
desired to develop a catal yst that can produce a polyner having a high
melt fl ow agreatly f dwerthiysdfdgdid, ianeaddétéanalogishytihageshewsaachhghol
hydrogen 20 response_and_can produce a h stereoregular polynmer in a

hi gh VAERE IpgBosecuinE Yerdhfoirdga % cdifhicgisdicird goteradlyh

to sol ve the oble sul t extenS|v i nvest]gations
to solve t the P‘Fﬁ’%@ﬁ'?@t’p‘?’blﬂf ﬁiefbﬂar stﬁﬁsﬁrl e’aPtP‘P&?HﬂFques,
the 25 present . LRvent o ve fou that catalyst f | zation
of ol efins ot a G i%c#%ﬁ‘eqretl gpon of PP daiSital Jl&'"}leneﬁa‘alﬂ h

activi a'}ﬁgqx m&h:ﬁxtge'ﬁ%nweg}él %Ebh)ﬁcga'? Qﬁcﬂb§19&@88e9yls added at the

polymerization. However, there is a limitation for the amount

of hydrogen that can be added because the capacity to resist
pressure from the standpoint of safety. In order to add much
hydrogen, it can not avoid reducing the partial pressure of
15 monomer to be polymerized. In that case, th.e. productivity
' detériorates. Further, since much hydrogen is used, there is
a problem on the cost. Therefore, it is desired to develop a
catalyst that can produce a polymer having a high melt flow at
fewer hydrogen, i.e., a catalyst that shows a high hydrogen
20 response and can produce a high stereoregular polymer in a high
yield. However, the foregoing known techniques are not enough

to solve the problems.
As a result of extensive investigations to solve the
foregoing problems remaining in the prior art techniques, the

present inventors have found that a catalyst for polymeriéation

\V]
[$/]

of olefins having a high hydrogen response while maintaining
a high activity and a high stereoregularity can be obtained by

using a solid catalyst component containingmagnesium, titanium,



using a solid catal yst conponent containing nmagnesium titanium

4 an el ectron donor conmpound and a hal ogen atom as essenti al :
conponents and satisfying a specific condition of a paraneter obt ai ned-
by« Raman spectroscopic nethod, and thus gonpleted the pr esent

i nvention. 5 The objective of the present invention is to solve the
foregoing problens remaining in the prior art techni ques and to
provi de a solid catal yst conponent and a catalyst for I ' I on

of ol efins mi?ﬂga%tnﬂfgr%?n%o?wff‘gs sB g‘% ogen atqm g‘%) a% .%’.L?%i

whi ch can be obtai ned a hi gh, stereoregular.. g - 0N [ ]
Di scl osure SPTERE Nils O%at;s?y:.ng 2 Sﬁglggﬁ%l g,% ioro? U flrnéte

catal yst conponent. of the

present inventian i ! AL PhOE , "B SHud eohpllakedMhan
el ectron doﬁ%rtalf?dsggn%a&%%%g’%%%%%tgf gg:nﬁ%tom which is p?g%ar ed by

allowing a ,.osdiRONESUB;eaMPOUNd, a titani um conpound and an el ectron
donor onpound to cone in contact with each other and satisfies the

fol L owi ng equati ofHelbbijecti®e of the present InbeetidpSliS2tersploe tiq)
wherein S1 and S2 are val ues which are determ ned by Ranman o

spect r 0SCop\Fciajoisics problesisarenhieing psakherpaiof ant teebpigyes and
peak appeared in the range from 360 to 520 cnferr] and S2 is a value 25
of peak areamfptireider engadiicheaktakipehr CAUPRNERE rafiyedf (Ghalyst for

polymerization of olefins having a higher hydrogen response and
a high activity, which can be obtained a high stereoregular

10 polymer in a high yield.

Disclosure of the Invention
The solid catalyst component of the present invention is
a component containing magnesium, titanium, an electron donox
15 compound and a halogen atom, which is prepared by allowing a
" magnesium compound, a titanium compound and an electron donor.
compound to come in contact with each other and satisfies the

following equation (1):
20 0.5=s51/82=10 (1)

wherein S1 and S2 are values which are determined by Raman

spectroscopy analysis, Sl is a value of peak area of the strongest

1

peak appeared in the range from 360 to 520cm™ ~ and S2 is a value

of peak area of the strongest peak appeared in the range from

[\]
(¢}

160 to 340cm™'.

The catalyst for polymerization of olefins of the present

invention comprises



160 to 340c nferr]. _ The catal yst for polynerization of ol efins

of the present I nvention conprises (A) the foregoing
solid catal yst conponent, (B) an organi c al um num conpound
represented by the general formula (B): 5

Rlerr]AQerr] (2) wherein R err]
represents a (ferr] al kyl group; Q represents a hydrogen - or hal ogen

atom and b AFPLRECESegel S8/ (HIBSL O LLONMM S o, than O to nOl more

than 3; and organi ¢ Yton T ouh% represented by the
gener al f ]

(5" 15 Clndbcbriepit sluminm coppound xepfbSeba LTS derlndl

vi nyl, fgkﬁuiaO(z?ralkyl group which may be the sanme or different; R3
represents a Cerr] kyl, cycl oal kyl, phenyl, vinyl, allyl or aralkyl
group which may be the sane or different; and gq represents 20 O or an

I nteger of from1 to 3. Bri ef Descrlptlon of the Draw ng

Fig. 1 shows an exaaneRgAIGepan spectrun1of a solid cat al ysf2)

conponent of the present invention.

wherein R' represents a C,_, alkyl group; Q represents a hydrogen
or halogen atom; and p represents a real number of from more
than 0 to not more than 3; and

10
(C) an organic silicon compound represented by the general

formula (3):
R? i (OR%) | (3)

" wherein R? represents a C,.1,—alkyl, cycloalkyl, phenyl, vinyl,
allyl or aralkyl group which may be the same or different; R?
represents a C, ,~alkyl, cycloalkyl, phenyl, vinyl, allyl or
aralkyl group which may be the same ox different".; and q represents

20 0 or an integer of from 1 to 3.

Brief Description of the Drawing
Fig. 1 shows an example of Raman spectrum of a solid

catalyst component of the present invention.

o
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Best embodiment for implementing the Invention
Preferred examples of the magnesium compound used for

preparing a solid catalyst component (A) for polymerization of



25 Best enbodi nent for inplenenting the Invention Preferred
exarrpl es of the magnesium conpound used for preparing a solid catal yst
conponent (A) for polynerization of .

olef ins of the present inventiog (hereinafter occasionally
referred to as "solid catal yst conponent (A) ") include magnesi um
di hal i de, di al kyl rragnesi um al kyl magnesi um hal i de,

di al koxymagnesium diaryl ox ma. ne5| u al koxy esiu
fatty aold SIFELBE RigH Lo ALi8N R RS e TS um

di hal i de i nglud '

dinali de | nelyde-Ladeg) Ul &df?%%ﬁ%g MM AN g U
i i qxt 0 by _t 5 I

rIR[agpre]S:Qt”enrlr ﬁgmﬁﬁ??ﬁunﬂ%r&?ﬁ&gﬁg%g%ﬁ eac%aﬁzcgrlg%ent%% ul];norgulels"elrlrcﬁe ‘al kyl

group whi chaiBYkE2yhhgnEsdMen OIdidir1exgflagneBlts ,f htkoxymagX@sPh® haaficdich
di al kyl magnesi um i ncl ude di net hyl magnesi um di et hyl magnesi um

met hyl etdhy| apgneattm adigronlt nefnesgnesium, et@t hypr opyl nagnesi um

et hyl propyl magnesi um di butyl magnesium 15 net hyl but yl magnesi um and

et hyl but yI magnesi Brpmples. of Sheh magnesiiwi kegihaghdei dmcAnyleh eagnesingd by
reacting nesi um et al wi t h hal ogenat ed hydrocarbon_or al cohol.
Preferr ed afighlangfesi amesben | dibreriipoumpanesiygdsaide bphe

general fornula R[err%{_l\%_l%doﬁ whereln Rlerr] represents 20 a (ferr]alkyl
D

group, D erPforepteSe ge?l @t om such as chI orine, br omi ne
i odine or fluorj 1 fic exanples K ne
hal i de i ncl ude et%§?ﬁ%‘§ﬂ%%ldulrﬁ @W(iormla esium p 5%?/Icr:r%m noe%lll%rﬁy e%’rl Cfn

but yl ”aﬂi‘e%y”%ﬁé' Qéﬁéj;eal e.é&mulﬂ"%?ﬁsldg wherein R' and R® each represent

a C, _,, alkyl group which may be the same or different. Specific
exémples of such dialkylmagmesium include diméthylmagnesium,
diethylmagnesium, methylethylmagnesium, dip.fopylmagnesium‘,
methypropylmagnesium, ethylpropylmagnesium, dibutylmagnesium,
15 methylbutylmagnesium and ethylbutylmagnesium, etc. Such
" dialkylmagnesium may be obtained by reacting magnesium metal
with halogenated hydrocarbon or alcohol.
Preferred alkyl magnesium halide is the compound
represented by the general formula R°MgD' wherein R® represents
20 aC,,, alkyl group, D' represents a halogen atom such as chlorine,
bromine, iodine _ox flu'orine. Specific examples of
‘alkylmagnesium halide include ethylmagnesium chloride,
propylmagnesium chloride, butylmagnesium chloride, etc. These
magnesium halides may be obtained by reacting magnesium metal

with halogenated hydrocarbon or alcohol.

[N}
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Preferred dialkoxymagnesium or diaryloxymagnesium is the
compound represented by the general formula Mg (OR’) (OR®) wherein

R’ and R® may be the same or different and each represent a C _,,



magnesi um hal i des may be obtained by reacting magnesiumnetal 25 wth

hal ogenat ed hydrocarbon or al cohol . Preferred di al koxynagnesi um
or diaryl oxymagnesiumis the conpound represented by the general
formula Mg (ORlerr]) (OR[err]) wherein 7 Rlerr] and Rl err] may be the
sanme or different and each represent a C[err] al kyl  group
or aryl group. Specific exanples di al koxymagnesi um or

di I th L ' '
o oo 136 W B MOy agaesigl) i mopger o

et hoxynet hoyy, et hoxypr opo j_\gﬁgﬂg@g@g includ
but oxyet hoxy gne ér#Hees’tl(;énThese a"){Q:‘E'gxy gneS|qu'nu%r ineiude
di aryl oxy megHigst HoR-FRRREs iRt 21 RBE thbxymagne@aahl, NJdIBEBgSkhGRES L uMl t h
al cohol in the presence of a hal ogen "or a halogenated et al conpound

Preferred adkoxtomgnffridiivid dichésokirta GdgitunlethOxinptRoephedndyitie
general fornmula Mg(OR[err])Derr] wherein RO represents a (Jerr] alkyl
group apd @th@;mmmdnﬂsd@anaaddmtoxyemmmﬁ#Mnetcbr ofhase
i odine or fluorine. Specific exanpl es of al koxymagnesi um hal i de
i ncl ude netddadiamgmadnaniom ox hHbrrYboXENATRG PG eTRNMbeh | Frtalimed by
pr opoxymagnesi um chl ori de . 15 and but ox%/ agnem um.chl oride, etc.

S

Preferred f%ﬁat‘;itleﬂﬂ dragnesigm rfa@?ﬁe%mﬂﬁ fehednpBuiile Presensee¥ntad by

th f I wh t

or ] hydPEEAHeRh & du = SHRRnee Besnd SSmBPUPRe. | fatty acid salt o
[ | ud Mgn

magnesi um inclu epeé%ecanoq#g’%{a%nes%%m e_‘_%eum Sé eﬁ.%}?]é etﬁgﬁg‘?‘%um

oct anoat e andmagn
magnesigm omUNSdd) Bhe Eﬁ@se{;‘éné_@é{f”tf%ula Mg (OR’)D®* wherein R®

represents a C,,, alkyl group and D? represents a halogen atom

such as chlorine, bromine, iodine or fluorine. Specific

examples of alkoxymagnesium halide include methoxymagnesium

chloride, ethoxymagnesium chloride, propoxymagnesium chioride
15 and butoxymagnesium chloride, etc.

Preferred fatty' acid salt of magnesium is the compound
represented by the general formula Mg (R'°C00), wherein R®
represents a C, ,, hydrocarbon group. Specific examples of the
fatty acid salt of magnesium include magnesium laureate,

20 magnesium stearate, magnesium octanoate and magnesium decanoate,
etc.

Among these magnesium compounds in the present invention,
the dialkoxymagnesium is used preferably. Particularly
preferred among these dialkoxymagnesiums is diethoxymagnesium

25 or di-n-propoxymagnesium. The forgoingmagnesium compounds may
be used singly or in combination of two or more of them.

The dialkoxymagnesium may be used in granular or powder

form to prepare the solid catalyst component (A) in the present



the dial koxymagnesium is used preferably. Particularly preferred
anong these di al koxymagnesi uns i s di et hoxymagnesi um 25 or

di - n- propoxynmagnesi um  The for goi hgnagnesi unconpoundsnay be used
singly or in conbination of two or nore t hem The .

di al koxymagnesi um may be used in granul ar or powder formto prepare
the solid catalyst conponent (A) in the present I nventi on.

The particle shaQ__e of tﬂ% di al ko ymagnesi um may he anor phous or
spherical . *™VFPEER-5p ?i?@dﬂu"éﬁrﬁ gReatk the diajkerypegnesias payike
used, a pol er having a better article .shape and a rrower
particle si %g% gtg\rﬁlgbutc’lqon THETECEL - e ot ai Red SP ,aq't heé3of atRwder
produced cagil8xkeasi : aan dyr | i Jon, |,d nating
S5hilogriep, 18°0L68, U pORRE, UMY, UL

troubl es such ng causéd b e powder co

pol ymer parpewler sRAREUSRE.  a narrower partfcidr£0AL NGk SPAALIERAIL ca
particul ate di al koxymagnesium 10 does not necessarily need to be trurfy

sphericad bbe obyabred. Thied,| itheopeakmer pehbbe-bik@uctd soR&aiaiiLy t he
shape of the particle is normally not nore than 3, preferably from1l
to 2, hapdéegdr dheiadl ¥hé rpoivimdi Zatsiars, el imilrad teichd nttibe Hfsddie
“ratio of major axis Iength 1 to mnor axis length w (1/W. 15

Further, thesflegeirg aivmedhyntae &Ginapesderageniained invehage yands cl e

di anet er of no&mall from1l [err] mto 200 [err]m preferably from5
[err] mto E8H Fﬁr?¥°ﬂ’r‘°eefhe f oregoi ng spheri cal particul ate
di al koxymagnesi um, an _average i cle di f normally from1l

[err]mto 100 [er r%%lsfﬁfsggf‘%%l ?pggzﬁ%gk[ B?F%ﬁgragﬁ[ éir’ﬁ(ik%maﬁner?dﬁ’én

e rid Y, 4609, 40 LA d) LGB U LEASELLES b0y B
ellipsoidal or pebble-like. In some detail, the shape of the
particle is normally not more than 3, preferably from 1 to 2,
more preferably from 1 to 1.5 as calculated in terms of the ratio
of major axis length 1 to minor axi; length w (1/W).

15 Further, the foregoing dialkoxymagnesium may have an
'average particle diameter of normally from 1 ugm to 200 um,
preferably from 5 um to 150 g m. The foregoing sphexrical
particulate dialkoxymagnesium has an average particle diameter
of normally from lum to 100um, preferably from 5um to 50pu

20 m, more preferably from 10uxm to 40um. Further, referring to
its particie size, the foregoing spherical particulate compound
preferably has a narrow particle size distribution comprising

less fine and coarse powder. In some detail, it is preferred

to have the particle size distribution comprising particles

o
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having a particle size of not more than 5um in an amount of not
more than 20%, preferably not moxre than 10%, and particles having
a particle size of at least 100 um in an amount of not more than

10%, more preferably not more than 5%. The particle size



preferably has a narrow particle size distribution conprising | ess

fine and coarse powder. In sone detail, it is preferred to have the
particle-size distribution conprising particles 25 having a particle size
of:not nmore than 5 [err]min an anount OP not nore than 20%
preferably not nore than 10% and particles having a particle size of
at least 100 [err]min an anount of not nore than 10% nore preferably
not nore than 5% _. The particle size ri but |

nore than B&EFEH%PE{)?? ’ﬁ)t“%?‘@rf’h%a? 3s Prefeﬁaa}'?:'éﬁl %:eﬂwfcﬁ %:g oa?s 1n

(D90/ D10 V\MEEEI ?3?9‘8 sent;. ih @9&!1)';%2 2’ cl e .di 8 t% 2l Lhes RgiNt

where t he aGeufth

o an repr esents the
particle di aIgler, gt ma&eﬁpw%@t pORECADEALRUL ALt PSS i el e
reaches 109 oces préeparing such erl cal

particulateg; o redbRLXOXyaBANEH ei::ﬂis%i‘é?eglé rbalx&ﬁ cﬂﬂéﬁie?ter at
JP- A- 62- 516§ JP- A-3-74341, JP-A-4-368391, and JP- A-8-73388.

The titapi U&heoiaagﬂadwﬁer@etw etbdiini et g 8l ¢ D8 ofze Ifeadhes snis d
cat al yst conponent (A) of the present invention is one or nore of

titani um hal i de orhal pexyessafioompdpaeing sucheppbsariced lnaxtﬂwe:@aﬂﬁ al
formula Ti (CR[err])[err]X[err] wherein R err represents a

]
[err] - al kyl dgadkpxy¥agepsbgeasslis diaﬂaﬁgienna?ﬁ’omwm% J%sAtﬁ%ﬂﬁ%3
brom ne and iodine; and n represents or an integer_ 15 of from1l to 3.
Speci fic exdRphed- 3$34Le IR |"£%§ﬁ%ﬁﬁjcorﬁ3&m%ﬁzhc 388 - titani um

hal i de such as a t%’t anfum tetrahalide_includin 4 and

Til[err], an al koXy€i PRt SFROBHL °a§’e|'| ?%l—ﬁ ‘%ﬁ raefpe‘-?rra]tlon ok Ti

(o er ri E;%P gl_g;[ cltlest #o%%%%\']er r [ er r ] T é}lﬁsen%d\.n’ﬁentlon is

(On-
E g er r] H[ ephk) ][ﬁ b Ler&d tltlhlgm}ﬂizlﬂ el ) aﬁ.ﬁéﬂ{&{:gﬁﬂlm haflide

Clerr]Herr err err] OCH[err])[err]C
represented by the gene:r:al formula T:L(OR“),‘X4_n wherein R

represents a C, ,~alkyl group; X represents a halogen atom such
as chlorine, bromine a;'xd iodine; and n represents 0 or an integer
15 of from 1 to 3.

Specific examples of such a titanium compound include a
titanium halide such as a titanium tetrahalide including TiCl,,
TiBr, and TiI,, an alkoxytitanium halide such as Ti (OCH,) C1,,
Ti (OC,H,) C1,, Ti (OC,H,) C1,, Ti (On-C,H,)Cl,, Ti (OCH,) ,C1,,

20 Ti(OC,H.),Cl,,  Ti(OC,H,),Cl,, Ti(On-C.H,),Cl,,  Ti(OCH,),C1,
Ti (OC,H,),C1l, Ti(OC,H,);Cl, and Ti(On-C.H,),Cl. Preferred among
these titanium compounds is titanium tetrahalide. Particularly
preferred is TiCl,. These titanium compounds may be used singly
or in combination of two or more of them.

25 The electron donor compound, which can be used in the
preparation of the solid catalyst component (A) of the present
invention, is an organic compound containing oxygen or nitrogen.

For instance, such compounds include alcohols, phenols, ethers,



Ti .(CJerr]Herr])[err]d, Ti (OCferr]Herr]) [err]d, and Ti

(On-Cerr]JHerr])[err]d. Preferred anong these titani um conpounds is
titaniumtetrahalide. Particularly -preferred is TiC[err]. These
titani um conmpounds may be used singly 10 Or in conbination of two or
nore of them 25 The el ectron donor conpound, which can be used in
t he prepafation of the solid catalyst conponent (A) of the present

i nvention, ig.an.or q@%gcs:né:é)npgggg Choar}';]%esrg,ngﬁfégﬁggegr ni t.r %%e,n.amides’For

i nstance, such conpounds 1 ncl 0de al'co eno 2t h&fe "

10 esli LS 1 ket 2fidk hahhdagamd! ' am des. .
nitriles, i socyangt és, a%‘cf organic gi i géﬁcgg%gﬁﬁ sc'%(%%?%fiﬁi %ngainln%

Si -0 C bondg si-0-C bondSpeci fic exanples of the el ectron donor conpound

i ncl ude 5 al cohols, such as nethanol, ethanol, n-propanol, and 2-

et hyl hexyl al cohobpeph€hel examphds aF phensledtitbit IRIr, c6hp8hfid includdiCh
as dinethyl ether, diethyl ether, dipropyl ether, dibutyl et her,

di anyl €% herlcahdldi phewsth etshemethenotar bbhdnal acindpropanedt, erandsu@wh as
met hyl formate, ethyl acetate, vinyl acetate, 10 propyl acetate, octyl
acetate, cepthphbsyylakaqhel; reenpls, suclhpsiphened ans hyesolt yatdtexs,

nmet hyl benzoate, ethyl benzoate, . . propyl benzoate, butyl benzoate,
octyl benzoiPeh z5dimebhyl ether,figthel ihar, ddprsBytee hydibutyl
p-toluyl ate t hyl .p- ol uyl ate,. net h i sate, and ethyl anisate;
di car boxyl i %tgﬁfd dg%my%s?fél&%f’ ST %’spr%r@&y? e BWOH i sk,
di net hyl Lp | £1hMh-Ad di I | e,..di butyl .adipate,
di i sodecy!l SéF%g%éaé‘S?%gﬁ aé]lygta'kfg’,gn ft(r?ét ﬁ%ﬁy%h?%%#%gée’ Vlnybl (ﬁycgﬁa%ep,

pht hal afe, giepepyladdiifial at el buadtpht halbgtlonexyl diPepiyd , PRidhghat e,
di hexyl phthalate, diheptyl phthal ate,
propionate, ethyl butyrate, methyl benzoate, ethyl benzoate,

propyl benzoate, butyl benzoate, octyl benzoate, cyclohexyl
benzoate, phenyl benzoate, methyl p-toluylate, ethyl p-
toluylate, methyl anisate, and ethyl anisate; dicaz-'boxylic acid

15 esters, such as diethyl maleate, dibutyl maleate, dimethyl
'~ adipate, diethyl adipate, dipropyl adipate, dibutyl adipate,
diisodecyl adipate, dioctyl adipate, dimethyl phthalate,
diethyl phthalate, dipropyl phthalate, dibutyl phthalate,
dipentyl phthalate, dihexyl phthalate, diheptyl phthalate,

20 dioctyl phthalate, dinonyl phthalate, and didecyl phthalate;
ketones, such as acetone, methyl ethyl ketone, methyl butyl
ketone, acetophenone, and benzophenone; acid halides, such as
phthalic acid dichloride and terephthalic acid dichloride;
aldehydes, such as acetaldehyde, propionaldehyde,

25 octylaldehyde, and benzaldehyde; amines, such as methylamine,
ethyl-amine, tributylamine, piperidine, aniline, and pyridine;
amides, such as oleic acid amide and stearic acid amide; nitriles ;

such as acetonitrile, benzonitrile, and tolunitrile; and



20. dioctyl phthalate, dinonyl phthalate, and didecyl phthalate;

ket ones, such as acetone, nethyl ethyl ketone, nethyl butyl ket one,
acet ophenone, and benzophenone; acid hali-des, such as pht hal i ¢ acid
di‘chl oride and terephthalic acid dichlorhge; al dehydes, such as
acet al dehyde, propi onal dehyde, 25 octyl al dehyde, and benzal dehyde;
am nes, such as net hyl am ne, et hyl - anine tributylam ne, piperidine,

aniline, and ridi m des, uch as gl.C ac id e. and ste rlc
aci d ani de; %%?eﬁgges' sucgu%ﬁ’3§556 f@hF?}ﬁa e'b@ﬁZoﬁgg%g lso%%%na
tolunitrile; and Specific ex%m% ?Cy@fat‘t@fé '1‘:%?.\161% nEEEXEphSOG rd and

ethyl | socyanat e. I ¢ exanpl es the organic silicon

conpound  £onG@AHANG Nga A slSo © C pohand axate p@@fﬂéﬂ&ﬁ%&lﬁiéﬂ?,
al kyl al koxysi | ane, phenyl al kyl al koxysi | ane,

cycl oal kyl alak ey sillkexesandneycl oal kyl al Kyl al koxphéhphe€lkylalkoxysilafA@®Ng
t hese el ectron donor conpounds preferred are esters, nore preferred

are aronfit i eydileatkginlkoxgeidaset end wythoalkylphkhdhlkoryysilans. bei ng
particularly preferred. Specific exanpl es of these phthalic diesters
i ncl ude di net hyl 9npnmthQ§eelectd¢edh?brqﬁnﬁnﬂ%ﬁ%@refqrrﬁd@maﬁ#ters,

pht hal at e, di i sopropyl pht hal ate, _di- buyy pht hal at e,

di i sobut yl nﬁﬁﬁhaﬂ%ﬁ%erred 3BE h FERREHC rﬂ‘?t‘?ﬁi’%&’@’ et ﬁwiisﬁ-&ﬁeﬁﬁ with

i M B e i R
e
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phthalate, di-n-butyl phthalate, diisobutyl phthalate,
ethylmethyl phthalate, methylisopropl-rl phthalate, ethyl-n-
propyl phthalate, ethyl-n-butyl phthalate, di-n-pentyl
phthalate, diisopentyl phthalate', dihexyl phthalate, di-n-
15 heptyl phthalate, di-n-octyl phthalate, bis (2,2-dimethylhexyl)
" phthalate, bis (2-ethylhexyl) phthalate, di-n-nonyl phthalate,
diisodecyl phthalate, bis(2,2-dimethylheptyl) phthalate, n-
butylisochexyl phthalate, n-butyl (2-ethylhexyl) phthalate,
n-pentylhexyl phthalate, n-pentylisochexyl phthalate,
20 isopentylheptyl phthalate, n-pentyl (2-ethylhexyl) phthalate,
n-pentylisononyl _phthalate, isopentyl (n—-decyl) phthalate,
n-pentylundecyl phthalate, isopentylisohexyl phthalate, n-
hexyl (2-ethylhexyl) phthalate, n—hexylis.ononyl phthalate,

n-hexyl-n-decyl phthalate, n-heptyl (2-ethylhexyl) phthalate,

3
(@]

n-heptylisononyl phthalate, n-heptylneodecyl phthalate, and
2-ethylhexylisononyl phthalate. These phthalic acidestersmay
be used either individually or in combination of two or more

thereof. Preferably, two or more diesters of phthalic acid may



n-.pent yl hexyl pht hal at e, n- pent yl i sohexyl pht hal ate, 20
i sopentyl heptyl phthal ate, n-pentyl (2-ethyl hexyl) phthal ate,

n- pentyl i sononyl phthal ate, isopentyl(n-decyl) phthalate,
n-pentyl undecyl phthal ate, isopentylisohexyl phthalate, n-

hexyl (2-et hyl hexyl) phthal ate, n-hexylisononyl phthalate,

n- hexyl - n-decyl phthal ate, n-heptyl (2-ethyl hexyl) phthalate, 25

n- heptyl i sopgn t ha 2 Z deg
2- et Ey?/hexy%?s)élnsoe?yl ph'ltrﬁ%?gt &J@h%s%g%[ h%%i cé{agc{%ée%% srgfg)g/h tha ettljlged

ei ther indiyifpaldlycOr beRwe@ADIIRS | Oty O£l Wh DT nfIREEr of LLHESOT atoms
Preferably, two or nore diesters of phthalic acid may

12 beonELned iMEEwo GONGRIINYrcUps SrD ol Y1SuChciatstbe and

di fference between the sum of the nunber of carbon atons contained in
two al kyl gtivelpsuh nobnghehididdar oftichrémineatamd containled dumteb ahkyaunber
of carbon atons contained in two al kyl 5 groups in another phthalic acid
di est er & s gobpssin fanothexr phthallie Eed dddemtari dis mtodesstofd .t he solid
cat al yst conponent (A) of this invention, an alum num conpound, a
metal salt of In thg RIFQRATAL i Breress pél YR serafcatal vt gergonensr

t han the forgoj ng, essenti al conponents. 10 Speci fi c_exanpl es
of the M|uﬂ¢ﬂwﬁ%dﬂﬁﬁﬁ VEELAT iRy AU nURy, copPerRde. 2gPEERSxFRAFURT nUm

chloride, diisopropoxy al unmi_num .chl oride,__ethoxy al uni numdi chlori de,
ooy ooy 3 (AT adtd el W bodysi 1 nBhis Gay *h Kked SERARTEALEILRL, 16
tri et hoxy for%ﬁﬁﬁﬁﬁguﬂgntf%ilﬁﬁggoneﬁngific exanpl es of the netal salt of

an organi c aci are sodi tearate, magnesi um stearate and al um num
st eara|@. SpeciiSidehutbh aXape st d e 1 mB%mD & nAN8 -8l 2 1h Enum
conpounds represented by the follow ng general fornula:

trichloride, diethoxy aluminum chloride, diisopropoxy aluminum

chloride, ethoxy aluminum dichloride, isopropoxy aluminum

dichloride, buthoxy aluminun; dichloride, and triethoxy
aluminum.

15 Specific examples of the metal salt of an organic acid

are sodium stearate, magnesium stearate and aluminum stearate.

As polysiloxanes there may be used one or more compounds

represented by the following general formula:

R? [ R
! » ! . . 18
R”-—§r—0 §r—0 Si—R
20 R R

In the foregoing general formula, a represents an average

polymerization degree of from 2 to 30,000. Most of RY? to R

each represents a methyl group. A phenyl group, hydrogen atom,

N
Ot

Cio-20 higher fatty acid residue, epoxy-containing group or C,_,,

polyoxyalkylene group may substitute some of R to R'Y. The



[err] - In the foregoing general fornula, a represents an
aver age pol yneri zati on degree of from2 to 30,000. Mst of Rerr] to
Rl err] each represents a nethyl group. A phenyl group, hydrogen atom
25 (err] higher fatty acid residue, eggxy-containing group or (ferr]

pol yoxyal kyl ene group may substitute sone of R err] to Rerr]. The

13 conpound represented by the forgoing general fornula may form

I i | wh thyl .
The pol SSP?’%%%@%X SRRSRASH RS DL r%%n%%nee%cq Totmlip by Lot n,

parti al epﬂ\g 5 o

Vi scosity g Q%?g%ﬁ:‘;%#%:?.&dgad% ég Hﬁ%gr eafnﬁgbl %g om Ee%éﬂ& 8%%??
25[err] C whi ch strays Jd1gid o@bn¥l $60%Acwn eﬁ&riegml&eﬁﬂeéi‘iﬁééne oil.,
Speci fic exanpl es of "thé pol ysil oxane are glﬂEt hyl pol ysi | oxane and
met hyl phemt pol wsidkxane partishaibyarkyerilas) | exanec B habnhyeregen
pol ysi | oxane of which the rate of hydrogenation is 10 to 80% as a
parti al 5hydicdgesidicechne havyiolg/ sal edaeesity of from 2 to 10,000 cSt,
hexanet hyl cycl otri si | oxane, octanet h Icyclotetra3|loxane

decanet hy| eursferariysf¥eoxdks 500 cst3 aItBS%/ ¢ wivdchys s diainsdlcoxahecouand
2,4,6,8-tetranethyl - 15 cyclotetraS|onane as a cyclic polysiloxane and
hlgher fat@%-r°°m-§€P@B§GE§FFtuted dlnethyIS|onane

epoxy-substi tuted di net |on
pol yoxyal kyl ene- SRSEHEE Etéﬁxa¥§f

polysiloxane and methyl phenyl polysiloxane as a chain

the pofys:.loxane are dimethyl

10 polysiloxane, methyl hydrogen polysiloxane of which the rate
of hydrogenation is 10 to B0% as a partial hydrogenated
polysiloxane, | hexamethylcyclotrisiloxane,
octamethylcyclotetrasiloxane, decamethylcyclopentasiloxane,
2,4,6~trimethylcyclotrisiloxane, and 2,4,6,8-tetramethyl-

15 cyclotetrasiloxane as a cyclic polys;i.loxane and higher fatty

- acid-substituted dimethylsiloxane, epoxy-substituted
dimethylsiloxane, and polyoxyalkylene-substituted
dimetﬁylsiloxane as a denatured polysiloxane.

The above-described solid catalyst component (A) can be

20 prepared by contacting the above-mentioned magnesium compound,
titanium compound and eléctron donor compound.

This contact can proceed in the absence of inert organic
solvent but preferably in the presence of inert organic solvent

taking into account the ease of operation. Examples of the inert

(]
Ot

organic solvent employable herein include saturated hydrocarbon
such as hexane, heptane and cyclohexane, aromatic hydrocarbon
such as benzene, toluene, xylene and ethylbenzene, and

halogenated hydrocarbon such as orthodichlorobenzene,



di met hyl si | oxane as a denat ured pol ysi | oxane. The
above-descri bed solid catal yst conponent (A) can be 20 prepared by
contacting the above-nenti oned magnesi um conpound, titani um conmpound
and el ectron donor comnpound. 1ghi s contact can proceed in the
absence of inert organic solvent but preferably in the presence of
I nert organic ‘'sol vent taking into account the ease of operation.
Exanpl es of i nert 5 .. 0rgan ol,v bl_e sharei R

satur at od FEERRATES e Tori B0 pa I NAD B BB T BE R
aromati c hyglf @ealliolar , 23URDLES DRIZEASHIOE WG4 i keE8af8%hit a room
et hyl benzene, “and hal ogenat ed ™ hydr ocar bon such as

ort hodi chl ctRUYBREre having a boiling point of from about 90 to 136°C are
met hyl ene chl oride, carbon tetrachl oride and dichl oroet hane. In
parti cul ar ,prsfemted. h\SHaatalonsx=oipldsupfl Shaheasbmatioohydrocarbons
tenperature having a boiling point of fromabout 90 to 150[err]C are
preferréd. iSpslide ctalwmmd e scydfensyc lanat erdlyildemzgmecar bons 5 include
t ol uene, xylene, and et hyl benzene. Exanpl es of nethods for

preparing the solB®pmkas y@f methodgnforePreprR-ingthee sabidecasbalyst

obtaining a solid conponent by precjpitating a solid matter by

cont act i ng SAFRISRY gg) ddiforade theé‘lﬁmg°5r°t’%ﬁ? ing # P Hsh6P™ReREBtnd
and a titari>i um %%%0%”%1 10 o;lr'dheaé tJr:g)at men a‘é"ittipa thr?es"_%lc trioondgji t he

f or goi ng magn&3ramPt -2 -E8 i Find dt'3 B_V_&rln a-al cofot™ 67 & Titantu _
compound:  alihddifaq pr adBULAAR a0RLA! dlufilnfh P Gt GATRANH clipSaRLACT I NG
and treating tﬁe_suspen5|on of a nagﬁe5|un1conpoun in a titaniufm
conpoud or hH¥atiRrkBehbnRYRLLEHRONSAIMIH I thePRoek8EhE0MaER88 un
conpound 15 or an el ectron donor conpound and a titanium conpound. Anong

t he above- raipoanelldiekbdsd iea adebhél asc of tibenSthidbmpound; and the

method for ocbtaining a solid component by contacting and treating

the suspension of a magnesium compound in a titanium compound

or an inerxrt hydrocarbon solvent with an electron donér compound

15 or an electron dono:lr: compound and a titanium compound. Among
the above-mentioned methods, the particles of the solid
component obtained by the former method is almost spherical and
have a narrow particle size distribution. And, in the latter
method, by using a spherical magnesium compound, the solid

20 catalyst component having a spherical particle and narrow
particlé size dist:r.:ibution can be obtained. Moreover, the solid
component having a spherical particle and narrow particle size
distribution can be also obtained, for example, by forming a

particle by so called a “spray-drying method” in which a solution

N
ot

oxr a suspension is sprayed and dried by using a spraying
apparatus.
The contact for each component is conducted under an

atmosphere of an inert gas and a condition of eliminating water,



conponent -obtained by the former nethod is al nost spherical and have a

narrow particle size distribution. And, in the latter nmet hod, by using
a spherical nagnesi um conpound, the solid 20 catal yst conponent having a
spherical particle and narrow partigke size distribution can be

obt ai ned. Moreover, thesolid conmponent having a spherical particle and
narrow particle size di stributi on can be al so obt ai ned, for exanpl e,

by formng a ticle .by so called.a 1.0g thod” in h a
solution 25%%r 59%5%%’6% 8 Z3Ps5ed 5?‘1?? %/y usf‘rc'rfal‘g g S%?%aIE\QJ_»&
appar at us. contac ;Jscg A aYet 8 _a%eglggﬁng&g‘r&m& Tehpaditled Hodse an
at nosphere o TaR T Rer s and a condition o nati ng-water,

15 el &f Wrldhingl EcBEhn@leinBeéa’é&EéeinV\&:ﬁé 8855 abET siFPey LRIRERGHL Eh
for contacting can be set up at relatively |ow tenperature range . of

around r oomshtgHREhat HECekNcdiitactinty Fr Toihitting BJdéhkBured tiéatmemny
after contacting or conducting a denatured treatnent 5 by di spersing or
suspendi 8g. byodkspersing tdresaapendingbt Howengexr, in 'ahqarcachg:bfbgbt@mimglg

after contacting, the tenperature for contacting is preferably at the
t enper at ur e & grgeivatolyAFeasting afigreradrtadiinge thapsnpenature réexti on
is less than 40[err] C, such reaction i s not proceeded conpletely and

the effici er‘f@?té‘Fttlﬁé isopreEenrbikgaSobha tERpPBTRRt-BetRREs THmr{? c'F‘ént
If th f th t ds 130 t h t

nard 130Nt r O BESSEEPERE CaErah IR T § RaAT OEPI AP Geceeh |
extremel y. }h%c I ne forncg%(r:t&c%%de% H§H$%%§%#§,@€cgtﬁueoref@lcq.enci%of the

preferably nor e m nut es
10 resulting solid component becomes insufficient. If the

temperature of the reaction exceeds 130°C, the reaction is hard
to control because the solvent used in reaction vaporizes
extremely. The time for reaction is usually 1 minute or more,
preferably 10 minutes or more, more prefera.bli.r ; 30 minutes or
15 more.
Typical methods for preparing solid catalyst component
(A) are described below:
(1) Anhydrous magnesium chloride and 2-ethylhexyl alcohol arxe
reacted to form a uniform solution, which is then brought into
20 contact withphthalic anhydride. The resulting solution is then
bréught into contact with titanium tetrachloride and diester
of phthalic acid to obtain a solid product, which is further
brought into contact with titanium tetrachloride to prepare

solid catalyst component (A).

N
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(2) Metallic magnesium, butyl chloride, and dibutyl ether are
allowed to react to synthesize an organomagnesium compound. The
organo-magnesium compound is brought into contact with

tetrabutoxy-titanium and tetraethoxysilane to obtain a solid



Typi cal nethods for preparing solid catal yst conponent (A are

descri bed bel ow (1) Anhydrous magnesi um chl ori de and 2-et hyl hexyl

al cohol are reacted to forma unifoermsolution, which is then brought
i'nto 20 contact with phthalic anhydrigg. The resulting solution is then
brought into contact with titaniumtetrachloride and diester of
phthalic acid to obtain a solid product, which is further brought into

h d . I
Component Rl Whsph 137 %Iterew&ht Rl Somtpeet el featabion o v
et her are Phthaa' oued 4 0 1846k 1t 8! hesl g6 AL organorBanas] U gonpound.

The ano- na gnest dm conp 'S Uroug con
t et rabut ox ’%ED 13 dat légtgo $288 pbt aip o2 ﬁ%dlq: ng solj
é&éé i
16 \L/ﬁ*ﬁgh IS tEL rought |nto contact wt dleqster o)
phthalic a@oﬁrpoﬁilé@zlttﬁﬁy VeBrel Bithd +{ PR itHEARS REBh U deghBic alud SRR ©
solid catal yst conponent (A). The resulting solid conponent nay be
prel i m Har idoplofstidt, e dnWokfafBsHL §66h Ccohpsandm and &ANPLEHIR . an
organosi |l i con conmpound, and an ol efin. (3) An organomagnesi um
conmpound, €39., drborganegmpessigm gegpound, aug of gabutydmagnesiung nodind
are brought into contact with an . alcohol, e. g., butanol or
2- et hyl hex@n grgshér, alwnipian m@mﬁ@ are brepgaﬁ inget cengaqtcwsbh vamt to
forma uniformsolution. The 10 resul solutlon |s br ou i nto contact
with a sil P&&‘?h"lf ec%np@ﬁﬁ&n% F 278 1 akrerpir e & epR)‘F%/%‘F’P‘Eﬁ(ane
to obtain an o % lThetsg g oduc£ %s broug % | nt o cont act
with gﬁl ﬁlf@t? gﬁ?ﬁ?l R LAt a1 B8 of"H PHal FRIAEr T n
preseng® Of..a1135 3ERd 3 ISR bBPo&é’H e%to"’”&&&%{ CRLELOY silicon
compound, e.g., SiCl,, HSiCl, ox polysiloxane, to obtain a solid
product. The solid product is brought into contact with
titanium tetrachloride and a diester of phthalic acid in the
presence of an aromatic hydrocarbon solvent, and the reaction
15 mixture is further brought into contact with +titaniuom
" tetrachloride to obtain solid catalyst component (a).
(4) Magnesium chloride, a tetraalkoxytitanium, and an
aliphatic alcohol are brought into contact in the presence of
a saturated hydrocarbon to form a uniform solution. Titanium
20 tetrachloride is then added to the solution, and the mixture
is heated to precipitate a solid product. The solid product is
brought into contact with a diester of phthalic acid and further
is reacted with titanium tetrachloride to prepare solid catalyst
component (A).
25 (5) Metallic magnesium powder, an alkyl mnonohalide, and
iodine are contacted. The resulting reaction product, a

tetra-alkoxytitanium, an acid halide, and an aliphatic alcohol

are contacted in the presence of a saturated hydrocarbon to foxrm



15 mxture is further brought into contact wth titanium

tetrachloride to obtain solid catal yst conponent (A). (4) Magnesium
chloride, a tetraal koxytitanium and}7an al i phatic al cohol are
brought into contact in the presence of a saturated hydrocarbon to

forma uniformsolution. Titanium 20 tetrachloride is then added to the

| uti Jct
?ﬁeusgfpd prg%ﬁf?bfgxggigt%rougﬁéL|nto coﬁ%%cté%aé%#ég %S§§éé%f9%ﬁ?ﬁ8

acid and fWiN@fion, ahd ERECHEHtuwkbhiki tRN ﬂé&t€3r§$ &:0p4 €eed 02 PLBRRKE
solid catal yst conponent (A). 25 (5) Met al'li ¢ nagnesi um powder,

an al kyl mypeddddele, THROOsolid pPedBetaie BRdugditedinto Tdehtast dify a
reaction product, a tetra-al koxytitanium an acid halide, and an

al i phati c aiediodr of phtkatibat aciddamndl tfhertireesergsciodd awsth utatedium

hydr ocarbon to form 17 a

uni f or mbsol trtxachIinizie thn ratepacte soildd icatadysd compeaent (Agel ution, and
the mxture is heated to precipitate a solid product. The solid
product is fRbughPiebRexyAgnNRIing L{f saspendeg b%?@rarmmmmhrﬁeoaerboand

further reacted tita t et chlor O pre ar solid t al yst
cgnponent (.2 mﬁaf°?%7agf#e3ﬁ6§§¥ﬁﬁﬁ§&§ uﬁ? g g Spp ah® ﬁ?gﬁﬁ?gg
e bonal on Fsnsnsidin 8 AHAIALEEC NAAMY BO0y A o ?@Qr%*c‘ﬁlées STt

suspensi on kS roug

mxture is 'f}?é‘tzl%gx@&detf'E”héQEé&%ﬁ& Whreh %oqllt%%tt%rd %thlqa &ddallcoacid

to obtain a solid product. The solid product 1s washed wth an
aronmat 19 hyshoearRonandtadebfaton ached prbluct. 1nd JYI4A bebhaek! psi de
in the presence of the aromatic hydrocarbon to prepare solid catalyst

component (wWyshedh€ith an amaftieghydrbdachbal yatl agapaneshtadeliewith
subj ected to a heat
titanium tetrachloride in the presence of the aromatic
hydrocarbon to prepare solid catalyst component (A). The
resulting solid catalfst component may be subjected to a heat
15 treatment in the presence or absence of an inert organic solvent.
(7) Diethoxymagnesium, calcium chloride, and a silicon
compound represented by Si (OR*), (wherein R ié an alkyl group
or an aryl group) are co-ground, and the resulting grinds are
suspended in an aromatic hydrocarbon. The suspension isbrought
20 into contact with titanium tetrachloride and an diester of
aromatic dicarboxylic acid, and the product is further contacted
with titanium tetrachloride to prepare solid catalyst component
(a).
(8) Diethoxymagnesium and a diester of phthalic acid are
25 suspended in an aromatic hydrocarbon, and the suspension is added
to titanium tetrachloride to obtaiﬁ a solid product. The solid

product is washed with an aromatic hydrocarbon, and furthex

contacted with titanium tetrachloride in the presence of the



15 treatment in the presence or absence of an inert organic solvent.

(7) Diethoxymagnesium calciumchloride, and a silicon conpound
represented by Si (OR[err])[err] (whereiyg Rlerr] is an alkyl group or
an aryl group) are co-ground, and the resulting grinds are suspended
In an aromati c hydrocarbon. The suspension is brought 20 I nt o cont act

W th tltanlun1te£ra hI ri de,and an_diester tic dlcarb lic

acid, and t#e P pro%luc oci‘aurli% °08ﬁ?§%f%d5°£ld ca‘lf%isfs ant &m et c I"ori de
LRGN LI gaé%% c acﬂggare §§atét¥b% 8esdai@l> gﬁwwﬁsl o

and a diester of pht I n an omati C

hydrocar bonnaghdsife StePeed Onaie é&&@&lcted ah@ thhagbdmsiehr aghkeriude to
obtain a solid product. The sol i d product is washed with an aronatic

hydr ocar bontetfgdchléfide and arf GiHGitaE \M:Ltd&::tﬂda@lllllﬂnafcﬁ'fd aiklsakirde and t he
presence of the 18 aromatic
hydrocarﬁbonthe prepiions goducat alg/sfuzblmnnbmbugh)t into (@ntﬂctakvc-rthm
halide and a fatty acid salt of magnesium e. magnesi um st ear at e,
are cont act titamine dgdreghhpridei tapirepare SOlJei catplystoeomprrent dPdrmat i ¢
di carboxylic acid diester, and 5 the reaction product is further brought
into cont act1Q) t hPiethoxyRagnesiveissufrandnd 18 35 BPAPRELB PV OSREPPE

conponent t nmagnesi um i ende an aropatic

hyglnr) ocar bOI(’l i a Bf“lé éf‘g‘é‘g glyéé’ 5&ar 58§r"e§%’r')ve7ﬁg 3"2’(? t ﬁ@s?’ggﬂrflgl ng
suspensi on t| tam tra r| de 10 , and
thepm' xt ureé‘?s‘?%gya?%g dIQO% §I‘=8 di est er€ l“CnE fca hlorldaé dto
obtain 13 solid tﬂé%k@@éure-r{@h%%%%htéﬁkgcéﬂkégtga%%a'ﬁester é!!@?ﬂ%ﬂa%&:h an

aromati ¢ hydrocarbon and further contacted wth titani etrachl ori de
in the presedi® tf obBaiArPEBLEE produdy dr At PeBull@iRgePsI £d $HJIFh AL 8l yst

conponent (A). At any
washed with an aromatic hydrocarbon and further contacted with
titanium tetrachloride in the presence of the aromatic
hydrocarbon to p.repare solid catalyst component (A). At any
15 stage of the above preparation procedure, the system is brought
‘ into contact with aluminum chloride.
(11) Diethoxymagnesium is suspended in an aromatic hydrocarbon
or a halogenated hydrocarbon solvent, and the resulting
suspension is brought into contact with titanium tetrachloride,
20 and the mixture is heated and contacted with two ox more diesters
of phthalic acid different in the carbon atom number of the alle

moiety to obtain a’'solid product. The resulting solid product

is washed with an aromatic hydrocarbon and further contacted

¥

with titanium tetrachloride in the presence of the aromatic

(3]
ot

hydrocarbon to prepare solid catalyst component (A). In the
above preparation, when the solid product is brought into contact
with the second titanium tetrachloride, it may again contacted

with two or more diesters of phthalic aciddifferent in the carbon



15 stage of the above preparation procedure, the systemis brought

into contact with al um num chl ori de. (11) D ethoxymagnesiumis
suspended in an aromati c hydrocarbon 19 or a hal ogenat ed hydrocarbon
solvent, and the resulting suspension i s brought into contact with

titaniumtetrachloride, 20 and the m xture is heated and contacted w th

achl o e mxture is heat e
nunbor of tReeR e of te PHPEGHEEE Call o BAS T el Bt PR

nunber of tHe a I'n a~so ult1ng

solid produgiectron 'd%n%%bcyﬁﬁch oA the YK SER DR ﬁl’i‘ghél‘:[é heHid

cont act ed wth titaniumtetrachloride in the presence of the aromatic
25 hydr ocagdnbé Ouge®Pai th Std QiGHtdns loff YHIMNGIc @id. In the above
preparation, when the solid product is brought into contact with the

second titagpi2n t piedhdkphagitesiim my 2agthylheryydaledhol awdh awxbon nore
di esters of phthalic acid different in the carbon .

19 5 at dhexinderegfontiraetadkahd geaptedimiithlesch ¢ohenbovehapresence

el ectron donor conpound other than the diesters_of phthalic acid _can
be used wi t®f tirdusines terprepaymthhomeggsegus solution, mithepragidonum

2- et hyl hexy| al cohgl and _carbon 5 dioxide are contacted d reacted with
each ot her 1% fFEherREmaht 1nt°o‘F°‘E5?ﬁféﬁ’é't§btbF§Bé’r”é %F‘fﬁﬁ'ﬁ&é?ﬁd%‘sand

sol ution, and.the solut] . i.s, further. brought .intqg contact w

CFtani am ¢ of PAeRtsr th bhiiatic adfy kg gnlei PR R oa pRoase S8 elircher
solid prod f ; . | i ' ' L0
tetrahydro?ﬁ%ﬁ@? gd reécélﬁgﬁﬁgl s% g'v%(asjb i%%%%§%°?4%%%¥?§cggégﬁgf

preci pifipat ed sbd i BrPtKHiict Nt @he soliPBEaahcWdtbdilaulLan b styaGilor decand,
i f necessary, repeated the contact with titaniumtetrachloride to - -

prepare soldéshtact whghatitdniwoapesaBhlotife andNef wddd £y Coapeurdd such
as t et rabut oxysil ane may be used in any step of the forgoing
the contact with titanium tetrachloride to prepare solid
catalyst component (A). The silicon compound such as
tetra.‘t-:utoxysilane may be used in ‘any step of the forgoing
15 contacting, reacting or dissolving step.
(13) Magnesium dichloride, an oxganic epoxy compound and a
phosphoric acid compound are suspended in a hydrocarbon solvent
such as toluene and heated to prepare a homogeneous solution.
Phthalic anhydride and titanium tetrachloride are contacted and
20 reacted with the solution to obtain a solid product and a diester
of phthalic acid is reacted with the solid product. The
resulting reaction product is washed with an aromatic

hydrocarbon and contacted again with titanium tetrachloride in

the presence of the aromatic hydrocarbon to prepare solid

]
Ot

catélyst component (A).
(14) A dialkoxy magnesium, a titanium compound and a diester
of an aromatic dicarboxylic acid are contacted and reacted each

other in the presence of a hydrocarbon (liquid at room



15. contacting, reacting or dissolving step. (13) Magnesi um

di chl oride, an organic. epoxy conpound and a phosphoric acid conpound
are suspended in a hydrocarbon solvent 20 such as toluene and heated to
prepare a honbgeneous sol ution. Pht hal i ¢ anhydride and titanium

tetrachloride are contacted and 20 reacted with the solution to obtain a
solid prod ’ este . f ' I d_] : | solid
product . u%%né’ae %t%r%gs%%t %bnga%%a%tsiog'ﬁ't%% (%ggg'?: q"i’ sa'ﬁvgs %gﬁvrzﬁéﬁvgtﬁggzr’ggn%t iC
hydrocar bo @@Lﬂﬂag U35, £6h 802D 1\ Edn£ddA0H WGl AL ACdt Qi kHetid i reactiblie

presence of the aromattc hydrocarbon to prepare solid 25 catalyst
conponent (fModuct, 4hd) PR KOx¥nHBEB88I WAHA arkhbeaHURIGMPELAEn2GM A

di ester of an aromatic dicarboxylic acid are contacted and reacted
each aidtaradhl diglenr eshace lafd prbddeachs bom talcted andtreaedad with
20 tenperature) to obtain a solid product, and a silicon conpound

such asba pohgtalmedieof arcongasiedcitiandmantikatiachaghin raddt tobanium
product, and further contacted and reacted with titani um
t et r achl or itREraphd ozdided tor pFePRTEs sSediactacrdadlasy rempergnki th) - 5 a netal

salt of an organic acid and contacted again with tifani .
tetrachl ori de to#5%epireEet °(Y§t'a‘§§%‘?‘§86ﬁp%‘?%{“eé\?. s'tor preparajion

descri bed ahove, .ther re,sone net hods, f or,, prepar at.i,on of .sol Ld
Catal yot capERRIE AP hesare ST il SIS o s eppefiaRl fon

catal yst CQRRONEONE; § AkatQ158L! Séaﬁﬁaér}‘ﬁ‘eoxfjt‘?' 3h) Onto 19aﬁ§§g£esc%@t efe Pyl de

formula (1), which shows a™parame bt ai ned man spectroscopy
anal ysig, Idepgicden @ s#t&bnf&ﬁma (1)1, 'R QM6 BBty sOh JandiRIRR SBEPPRSE as
the subject matter of the present invention. As shown in

Fig. 1, whes aramhhd gpddtisdcagnpan@llysis, in orxder +to attain the
improvement of hydrogen response as the subject matter of the
preSer;t invention.

As shown in Fig. 1, when a solid catalyst component

15 containing Mg, Ti, an electron donor compound and a halogen atom

is analyzed with Raman spectroscopy, some peaks are normally

appeared in the spectrum. In the peaks, a sharp and strong peak

(P2) appeared in the wave number between 160 and 340cm™ is the

peak caused by magnesium dichloride. It can be confirmed from

20 the fact that a sharp peak having its top at around 240cm cm™

is observed when magnesium chloride itself is analyzed. Because
the structure of thé component of magnesium dichloride in a solid

catalyst component is not much affected by the other components

contained in a solid catalyst component, shift the wave number

[\
(@]}

appeared P2 is not observed very much.
On the other hand, the strongest peak (Pl) appeared in
the wave number between 360 and 520cm™ is the peak caused by

and brought about the component containing a titanium compound.



15 containing My, Ti, an electron donor conpound and a hal ogen atom IS

anal yzed with Raman spectroscopy, some peaks are normal |y appeared in
the spectrum In the peaks, a sharp and2strong peak (P2) appeared in
the wave nunber between 160 and 340cnierr] is the peak caused by

magnesi um di chloride. It can be confirmed from 20 the fact that a sharp

K havina | . q - .
peax havi .”%E'g}i: f&%&ligl,%ggg E@éﬂ&%@ ¢hklpeak i éaﬂQé&rﬁfﬁﬁtgﬁ}g}g%bnp s esium

chloride it 'S an ecause : tthe structure o ent of

magnesi um dibglahQf baBph8x 25501 4hium tet@hahYstiQeRRRAnL Si BRERTEERde,
affected by the other conponents contained in a solid catal yst

conponent, tShkhaht uhhetae-nldHitle £5d aPRRAUAGA20f Safoleletione dorsy
much. On the other hand, the strongest peak (Pl) appeared in

t he wave nosheouhetawdnaghesang GPlmrdde r | Tosityeope hiydeageedrdyponse, and
brought about the conponent containing a titani um conpound.

21 S $pecisi emdded | that thydrpgdmt isheageakbed ocausadsdybadd ardught
about a conplex of titaniumtetrachl oride and magnesi um chl ori de,

titani um t BLEECREBEPde ofifd cddEipl % 8f Saliel eERbRNVEBnGPTPORent: ofund
and magnesi um chl oride., To i ove hydrogen response, 5 Lt |s needed
hat hodr oGP LE* Rt LSBT BB fenny L b SRCUS Bt B aud EPLP GG on a
solid catal.yst conmponent., .The conpl ex.caont aj ni tig.ani um.descr.i.bed
above act skérs uﬁ%b? es%zllffémn am? o'%l??qge)c’é%f’slo%t ia%ené%%c? |1s sdciati é’r?.ak

Because Pl1i eppegk e ; Ly td '
c ﬁsEH %geg Eampl Qgg&g?a%n?% M%@@éﬁﬂ&i él;c?t;g 'hem'hsehape

descri bed above, sha roader conparing wth t

of P2,1®@ndshhBe of PPGY bireBdarPeanBarPhg(#ieh e shaaebr PRY Heq ghanged
dependi ng on the difference of the preparation process for the solid

cat al yst cpophntoh.agmsardts PanCthe ivavdautbaRN mpe bler dhasdedMiependiiny Fi g.
1, P1 is appeared as a peak having the top at around
on the difference of the preparation process for the solid
catalyst component. For instance, in the Raman spectrum shown
in Fig. 1, Pl is appeared as a peak having the .top at aronnd
15 - 420 cm™. However, in a solid catalyst component, which has having
the stronger interaction of titanium tetrachloride and an
electron donor compound, Pl is shifted to the lower wave number
side.
The value of S1/52, which represents a ratio of peak area
20 of Pl and P2, is an index related with a ratio of magnesium
chlo;*:ide acted as catalyst carrier to a complex containing
titanium acted as a site for which hydrogen can be adsorbed or
adsorbed and dissociated effectively. The hydrogen response
can be improved by using a solid catalyst component, which S1/S2
25 isinthe specific range, for polymerization of olefins. Although
Pl is the strongest peak appeared bet‘.'feen 360 and 520cm™, because

Pl is the peak caused by the several titanium complexes as

described above, S1 means the peak area including all peaks in



15 420 cnierr].However,ina solidcatal yst conponent, which hashavi ng

the stronger interaction of titaniumtetrachloride and an el ectron
donor conpound, Pl is shifted to the |oygr wave nunber si de.

The val ue of S1/S2, which represents a ratio of peak area 20 ‘of Pl and
P2, is an index related with a ratio of nagnesiun1 chloride acted as

GO AR AR R WIS E R R LR
effectlvely T de&gﬁgﬁ %%%ggggg p?akfﬁn %Spa¥QE8 egob¥w33|ngkg'solld

cat al yst co#ﬁbnen e* Speci |c ranger

poy yeri zati on oyl it A comporZht B4 St RGeS apprar ed

bet ween 360 and 200 ecause I s the peak caused by the

several 1itani;WR;cAPlE¥eIadSon of Odﬁgzéiwau@\@re@rms ol h& @fﬂéz area

including all peaks In

the casg thdk,anciwgkdecraBay (AdIEBY/E2 T He nbr@émmtama&smscompone@aear ed
or the strongest peak is separated to two peaks. The solid

cat al yst cépogendboit shremmdedite efifeat ifmr mprosmgmdwgﬁmerewm$en of
0.5[err]S1/S2[err] 10, preferably, 0.7[err]S1/S2 [err] 8, nore

pr ef er abl y whils] maintginspg| arhigl yirdel soid @ baghl §§‘Fr€@ﬁ‘5‘6ﬁ%ﬁ¥lty of

bri ngs about _a remarkabl e effect for inproving hydrogen response whi |l e
naintainin@méaﬁﬁﬁh yield and a high sterebregularity of polyner

I n the measurene t Rananus ectgun% %%S ara%us to S not
;pefifically li mi SsTFEP 5 BEhg f PAP ?E?flgk% %%F??? ka.% for
i nst an | r . S Iy can
be useg6 T%e nunber ng r{l’lsérreégggiﬁ?aufn% g%rggtgfioﬁaeslcs%%g]t %‘ro%n ?@ g'% &n

preferab'ya@%z%@r§Q¢Q0lellty?JAﬁHMfB&-EQ%tﬁnE%'a&'ﬁ@a@%xiﬂ& £H§¥&éﬂéHECﬁ
t he nmeasur enent and

of Raman spectrum on the market can be used. The number of times

for integration is opticnal, but, preferably 50 to 50,000
allowing for a relation of the precision of the measurement and

15 the contamination of the sample. As illustrated in Figure. 1,
~ the area values (S1 and S2) of the aforementioned strongest peak

Pl and P2 is the area of the above part jutted out from the base
line (BL) of the Raman spectrum. The value of area can be
determined by the known methods, e.g., can be determined by the

20 calculation with a computer or the method of an approximate

triangular calculation. |

There are several methods for optimizing the value of S1/S2,

namel¥, for optimizing the volume of a complex containing

titanium remained in the solid catalyst component.

]
O

(1) An appropriate electron donor compound is used. Specific
examples of the electron donor includes a diester of an
aromatic dicarboxylic acid, preferably, a diester of

phthalic acid having a C,,,~alkyl group, more preferably,



15 the contamnation of the sanple. As illustrated in Figure 1, t he

area values (S1 and S2) of the aforenentioned strongest peak P1 and P2
is the area of the above part jutted outpgfrom the base line (BL) of
t he Raman spectrum The value of area can be determ ned by the known

met hods, e. g., can be determned by the 20 <calculation with a conputer

or the nethod -of an_approxi nate .. tri l,ar_cal cul ati.on. . a
There are sever3f© nt HEYS f%?; %p?llen?tzefrngg{%e#%ﬁ‘%éc o?cﬁ{%‘?,”_‘ng 2 %’aﬁ’el Y,
for optim zing éﬁ&fgﬁ%ﬁ%ﬁ TheC QIR0 YK g#ﬂfﬂgnc adliid &\ upLeppisped in

the solid catal yst” conporient. 25 (1) An appropriate electron donor
compound i s usggrefRPRATd Gompound fofXBERAESnSTLd Ry Bl Qo e lanel udes

a diester of an aromati c di carboxylic acid, preferably, a diester
of phtfisd | stingt GfFEdiRGY Gterhl sk tgmeup, nore preferably,

23 one or nore of a diester of phthalic acid having a (err]

al kyl gmoup(2)hehali eslwie df N hallectam ddorsot heompstnd to be agdefiersbl e
conpound for managi ng to hydrogen response and t he ot her
efficiency at té¢mtimimed. nfpecificglly Thanyvelestroh AHPrde cerEPOBBAOLS
conpound to be added is optim zed. Specifically, An el ectron donor
conpound i s added ipjdhe PrepREiePaPit tBR 8PLliAeCabRlLyStararpenent
conponent ch at, the total content of. the el ectron donor
compound such Hiirk 0S| toF Th CARFSP Lo By e LT =9, SRS CSBRRERENt %

10 preferafl 10 i%5c£’%%g§gg‘y%?:£§’<§]r?e&£ eg}g)r a:f.ihéioliot %ozéeé t

. f1e) %
weight % If theé cont ént s ou e ran o i ciéncy
other tjgan hydraden. LE8SRONSE +& 85 w@igRtAkYShore prefeAfliyiiy 25023

yield of a stereoregular polyner deteriorates.

weight %. If the content is outside of the range, the
efficiency other than hydrogen response, e.g., a catalyst
activity and a yield of a stereoregular polymer
deteriorates.

15 (3) The point for adding an electron donor compound in the
preparation of a solid catalyst component is optimized. This
is for preventing a changing in quality or a outflow of a
complex containing titanium by the following treatment and
washing. S?ecifically, an electron donor compound is added

20 at the time of mixing a magnesium compound and a titanium
compound by contacting for each other or' at the latter half
of a temperature rise before the treatment with a titanium
compound (in the case if a multi-step treatment, the

treatment with a titanium compound is a first half of the

step) as the content is fixed within the range described

N
Ut

in (2) above. Preferé.bly, an electron donor compound is added
after the intermediate washing, during the treatment with

a titanium compound (in the case of a multi-step treatment,



15 (3) The point for adding an el ectron donor conpound in the

preparation of a solid, catalyst conponent is optimzed. This S
for preventing a changing in quality or g outflow of a conpl ex:
containing titaniumby the follow ng treatnment and washi ng.
Specifically, an electron donor conpound is added 20 at the time of

m Xxi ng a nmagnesi um conpound and titapiu C Qund I ng
for each other E?Eafr?$ﬁp?%ﬁt¥§'tﬁ&l#aggerjgalf(ﬂf'ghfeﬁgg?a ﬁ?gyréggﬁﬁg%ore
the treatment wth a tifanium . Conpo LAt he GASEHdor a

nul ti-step treg%ﬁgﬁf? %%8 final wasp%%gfngﬁt%%gt%a%etita%?hn1céﬁpoﬁﬁﬁn€s a

dosoribed | Gompbing ie BUGEM BRmpaEeERy OF ehd o oo o

ove. era , anel ectron donor conpoundi s
added af betrbhcabit L SR waehuegd, duhbngrt Hie t4dat tisis Wi h
a titanium conpound (in the case of a nulti-step treatnent,
24 5 t BRet & PSS dohdxhechpbhrd ey fbeoconlkacttedattetid peingtst
before the final washing. In the case an el ectron ‘donor conmpound
I s added separ atlesgridbefivabovenore ki nds of an el ectron donor
conpound are used, one of the additions of 5 t he el ectron donor

conpound may4beTherkbmrea tarret #red fberfigne of the trgatpepfati thafetanium (4
The tenperature and the tine of, the‘treatne?t m@ﬁh a ti%a
efff

. i.um .
conpound are opEPEPeBEC IR HGigHEed. SReRt Kt uP RS sgemperatur% %

s30Lerr . pretpr ghlyog9, 9,100 ghal CyompceaBEEL gy S48 50 co
hours, ygpre pr?%@‘@b%dls% 4 DOUrSs oTESR @ Bohok , PheueaLlBEy 0.5 to 5 the
change Th qualify dof a corrp}‘ex containing titanium %rl ng t he
treatnent. hours, more preferably 1 to 4 hours. These are for preventing
the change in quality of a complex containing titanium during
the treatment.
(5) The times of the treatment with a titanium compound is
15 optimized in the case if a multi-step treatment with a
titanium compound. Specifically, The treatment with a
titanium compound is conducted 1 to 10 times, preferably
2 to 7 times, more preferably 2 to 4 times. If the times
are outside the range, the efficiency other than hydrogen
20 response, e.g., a catalyst activity and a stereoregularity
of polymer, deteriorates. |
(6) In the case that a solid catalyst component is washed
intermediately with an aromatic hydrocarbon compound, such

washing is conducted at lower temperature or in fewer times.

These are for preventing the outflow of a complex containing

O
ot

titanium from a solid catalyst component. Specifically, the
temperature is 0 to 100°C, preferably 30 to 100°C, more

preferably 50 to 90°C, and the times is 1 to 10 times,



(%) The tinmes of the treatnment with a titaniumconpound is 15

optimzed in the case if a nulti-step treatnent with a titanium .
conpound. Specifically, The treatment wpgh a titani um conpound is
conducted 1 to 10 tines, preferably 2 to 7 tines, nore preferably
2to 4 tinmes. If the tines are outside the range, the efficiency

ot her than hydrogen . _response, e.g., a cat st agtiyi and a

f':]e{ eoreglu! gri P§%%er?%9y 10F°ptgl \ ?r’@??'h ?g?iBF5¥§§.g¥’XY 1 %’6# f"%‘“‘?ﬁ_e cazﬁ
at a solid cata n | r [

aromatic hydro?%r%%% %%ﬂn%%%snggsgﬁéﬁ\é%saggve’ \(/\]/é)srﬁnr%qlbg g%%oﬁ%:%a%rga%i?omr

t enper at Urﬁe%olig,fgﬂ\&r(j)' %S'(QS) 23re the Uw&.ﬁ@nfe%rnso%gvﬁﬁfﬂgqet fe) .

outflow of a conplex containin titaniumfroma solid catalyst

conmponent . Tﬁeeebéégakhg,mébﬁods may betsa@ﬁféauwn?ﬁy Ooi Ocd¥ ©&d | th
preferably 30 to 100[err]C, nore preferably 50 to 90[err]C, and
the ti nBs baelokromdRet n&€Reod. 25
preferably 1 to 8 tines, nore preferably 1 to 5 tines. In the
met hods descri Bedozdug, t¢ Itharmb(v®, dhe frdflewdbigemethodneahode ,giareh ( 3)
to (6) are the specific neans to achieve (2). The foregoi ng net hods
may be adopfcthe Prgterablenimamte drrhthe neghedbpf mueranatHap of solid

According to the above, the followi ng nmethod may be given .as the
pr ef er abl eCBXANEFE f GOmPRESRLt ho%of Bfepdst i o'ﬂr%?e‘gBl i dBVentions ) it

conponent LA of the .present _invention: A di, al kax nesiumis
o oneey AakioRtmabiits1 B3| ool BUSHIS OBy | aropfidd RydRAEHAT L0
a roo e ) 1t ani . i i 0 f.wth
Fhe ould S EERBLURE, yhads P01UGusd e ORI bR LB LAl DA A
reaction (tBRpbhhdlis broubhed MBS contaldt FehlHEIUsPEnHRP11 8818 @ KF

after a titanium

temperature reaction), and conducted a reaction (the first
treatment). In the foregoing step, before or after a titanium
compound is brought int§ contac.t with the suspension, one ox

15 more of a diester of an aromatic dicarboxylié acid is added at
=20 to 130°C to obtain a solid reaction product. The solid
reaction product is washed with an aromatic hydrocarbon compound

of liquid at a room temperature (intermediate washing), and then

a titanium compound is brought into contact and reacted with

20 the solid reaction product again in the presence of an aromatic
hydrocarbon compound (second treatment). It is a preferable
embodiment that one or more of a diester of an aromatic
dicarboxylié acid is brought into contact with the solid reaction
product before or after a titanium compound is brought into

25 contact with the solid reaction product. Next, the solid reaction
product is washed with an inert orgaﬂic solvent of a liquid state

at a room temperature (final washing) to obtain solid catalyst

component (A).



conmpound. i s brought into contact wth the suspension, one or 15 nore of a

diester of an aromatic dicarboxylic acid is added at -20 to 130[err]C
to obtain a solid reaction product. Theggolid reaction product is
washed with an aromatic hydrocarbon conpound of liquid at a room
tenperature (internediate vvashi ng) and t hen a titanium conpound is

o oo el 00 hE Atk bk e shidB S0 kil BACLLO0 1 RLOAME LR 202 1

|n the presence O? aﬁe rocar secon realt‘mant)

s a wgg% duc _-Lnegﬂggsqr@brfgﬁ dager%eaosﬁové mﬂgegggsséﬁigan

aI’OITB.tIC I car ooxyl1 Cc acl t Into contact wit

reacti on oondiOBHd QS ale AN 1a3k8r a titani um conpound is brought into
25 contact with the solid reaction product. Next, the solid reaction

product is ymshe@d wokhtafpénsthrergeatia aoliemotol imiltediisgegiiieally, at a
room tenperature (final washing) to obtain solid catal yst conponent
(A 5 but conducted at -20 to 100°c, p2éferably -10 Hhe’d°cr eggdng

treatment and washing in the present i nvention may be conduct in the
condi ti ons desaoxserrefruablRr bo JReifHar 1 minuke k@ € ihawrsar Erage#‘@blbws
(1) The | ow te%grature reaction is not limted specifically but
conduct ed at Lputed f‘]}l?u’iﬁ’ eF‘QF&bP’flef‘i’E)a"P%Y bl E‘F‘P}l@esaﬁ‘a 3 Rouss. :

f 3 6.h ferab
5 m nut es t ﬁm%@rs%ﬁ Edfardt 4 POl 8t Potd 100 BRkdealy 1y
1007 err] G mor d%hisr S8 BE5, %93%%’ 4’3'?%6%6 R R
preferafly 0.54,Q£22845S0. 808 srﬁésfeblmoéetﬁréfag%iy 1 to 4(Bdutbe

i nternmedi ate washing is conduct ed at 0 fo 110[err]C preferably 30
to 100[err]@) mhee PfedmiediatdOwhendRferid Cc@lﬁﬁub&ed at 0 t&nitiowes,

preferably one to eight tinmes, nore preferably
preferably 30 to 100°C, more preferably 50 to 80°C one to
ten times, preferably one to eight times, more preferably
one to five times.

15 (4) The second treatment is conducted af 0 to 130°c, preferably
40 to 100°c, more preferably 50 to 80°C for 0.5 to 6 hours,
preferably 0.5 to 5 hours, more preferably 1 to 4 hours.

(5) The final washing is not limited specifically, but conducted
at 0 to 110°c, preferably 30 to 100°C, more preferably 30

20 to 60°C one to fifteen times, preferably two to ten times,
more preferably three t§ eight times.

At the time of contacting and mixing a dialkoxymagnesium
and an aromatic hydrocarbon compound, the time of contacting

and mixing a dialkoxymagnesium and a titanium compound, and at

the time of later half of a temperature rise before the first

N
w

treatment, a large portion of an electron donor compound such
as a diester of an aromatic dicarboxylic acid is added so as

to be within the volume of content described above. Two ox more



one to five tinmes. 15 (4) The second treatnent is conducted at O to

130[err] C, preferably. 40 to 100[err]C, nore preferably 50 to
90[err]C for 0.5 to 6 hours, pegferably 0.5 to 5 hours, nore
preferably 1 to 4 hours. (5) The final washing is not limted
specifically, but conducted at 0 to 110[err]C, preferably 30 to

, b i_f ' ,
100e11C. JLE AN cdhouna 2k FAEHI GO LSO IRS.

preferably Two to e prefera o elrg

At the ti foxC QMRS inkY 3 3Nd Ry & di gREesi ; 840G apy
aromatic E&ﬁfﬁ%ﬁrbon%%%%béﬁngﬁgkﬁéggi%g g?h%%%¥ggt?ﬁ§ eib a%%ﬁ n1xi§5na

di al koxymagnRstase ah tithb lcdhindfe CHTRAIE c ¥ 6h dono2icodp®uld BReOisdd] er
hal f of a tenperature rise before the first treatnment, a large portion

of an el ectatohedsfne aFpbhad) Sik konductad atdilestiatetmediatect@dhing,
di carboxylic acid is added so as to be within the volunme of content
descri b2d stvoiemg The secomdetreatment or just before the final washing. 27

of an el ectron donor conpound are used or one kind of an el ectron
donor conpoundThe raapertionpnsfaprapRt, cfingachecampPEr@nte ke used figee case
that two or nore of an _el ectron donor conpound are . u at | east one

d, . A
of them) i OTEBARIGRFeFHS A FH%ET SREhif ,1ssgi°iau-°rl?%1ftlrfé3§éeond
treatment qr,_j.yst, bef the f.inal. washi : T, tion of
brount of Az LB BECRYSE, 1 st ftared Yengnding op (e ARRAR oY
t . 01 o o ey
Gopend ng Soknpl. [OlesRiEild Wanbles of | Bh CE-PBERLEER br 3 MaeliSin

pr opor 1 on cefpduhkl A8ickdin 305 eOIPeWHIA o Sphepr OBy t3-ok08 . 80U S50 mﬁqfs%r abl'y
fromO0.5 to 58 nol s nore preferably from1 to 10 nols per nol of a

magnesi um fekpEEerably FHemAr €9 WlheDs gleximo BlbEtd magndenan . i s
from0.01 to 10 nols, preferably fromO0.01 to 1 nol, nore preferably
from The proportion of an electron donor compound is from 0.01 to
10 mols, preferably from 0.01 to 1 mol, more preferably f:fom
0.02 to 0.6 mol per mol of a magnesium compound.
15 The preferable content of solid catalyst component (A)
_ is from 10 to 70 % by weight, preferably 10 to 50 % by weight,
more preferably 15 to 40 % by weight as magnesium atom, from
20 to 90 % by weight, preferably 30 to B5 % by weight, more
preferably 40 to B0 % by weight as halogen atom, from 2.0 to
20 10 $ by weight, preferably 2.3 to 5.0 % by weight, more preferably
2.3 to 4 % by weight as titanium atom, and from 10 to 30 % by
weight, preferably 10 to 25 % by weight, more preferably 15 to

25 % by weight as an electron donor compound.

As the organic aluminum compound (B) to be used with the

]
ot

solid catalyst component (A) mentioned above to form a catalyst
for polymerization of olefins of the present invention, there
may be used one represented by the general formula: RlpAlQH, (in

which R!' represents a C,_,~alkyl group; Q represents a hydrogen



0.02 to 0.6 nol per nol of a nmagnesi um conpound. 15 The preferable
content of solid catal yst conponent (A) is from10 to 70 % by wei ght,
preferably 10 to 50 % by wei ght, mpge preferably 15 to 40 % by wei ght
as magnesi um atom from 20 to 90 % by weight, preferably 30 to 85 % by
wei ght, rmre preferably 40 to 80 % by wei ght as hal ogen atom from2.0

to 20 10 o ref rabl L Lgh re referably
2.31t0 4 (Va y vvel t ae%'s | anl U X'an? rer?cf?rorﬁ%é ?Sa 0;“3/“‘%rD of' ght
preferabl y;0,tg @5 2O Qlﬂan 5gr e %Séﬁfﬁé'é!xéépi&s of t}?é oddn el ght

as an el ectron donor conpound he or'gani ¢ al um num conpound

(B) to be gsaddinhh theomgéunaol i d (g3t al ysh&wnenttﬁz@tﬂwmmeﬂmabove
to forma catal yst for polynerization of olefins of the present

i nvention, dibehglaluminay be usedlemedecpr esentiash-hiysd-a tgQnrelaimifmuniul a:
Rerr]A Qerr] (in which R err] represents a (Jerr]-alkyl group; Q

r epr esent sdaehigiiafjeminum bromide, and diethylaluminum hydride 28 These atom
or a halogen atom and p represents a real nunber of nore than 0 to
not nore thBGABIC HpEimum cernpphds Wy biscusegdaingly or in geRimation

conpound (B) I ncl ude triet al um num di et hy] al um num
chl ori de, ©Ff two OxmpTy 9fiPhemy Lﬁ??%‘?ﬁred@m%%*fh??%?ﬁﬁ BrGHIPE™ and

di et hyl al um num hydri de. anl c I um num ds rra be used
singly or |‘r’1m%orr%¥ﬁa?f% tneé’%%‘ajt frr:'t hle?ﬁ(iﬁ O"ﬁ ng these

organi ¢ al umi numgg theCQPBQH{'stfiﬁsS{;hSE%#!L%Hm(g |mtoagg used 18 B 1o be

tri-iso-butylal um num ani c I con conmpoun

used it I SSEEY é@ﬁ% qrgiﬁ.tgyj_,_ nt ed
by lmt%rzée%é?al fortr%uﬁq%[{éez%?]n%?e(m[err% [err] (in whi chﬂR%r may

be the santhe genéfallifdMineld RENSh (GWNESEN(Enawki€hR* aldyybe ane eakey!
phenyl , vinyl, allyl or ar al Kyl group Rl err] may be the sane or
d|fferent or dlfferent and represents a C, ;,~alkyl, cycloalkyl, phenyl,
vinyl, allyl or aralkyl group; R’may be the same or different
and represents a C, ,~alkyl, cycloalkyl, phenyl, vinyl, allyl oxr
15 aralkyl group; and g represents 0 or an integer of from 1 to
_3). Speéific examples of the organic silicon compound (C)
include rhenylalkoxysilane, aikylalkoxysilane,
phenylalkylalkoxysilane, cycloalkylalkoxysilane and

cycloalkylalkylalkoxysilane.

20 Specific examples of the foregoing oxrganic silicon
compound include tr:imethylmethoxysilane',
trimethylethoxysilane, tri-n-propylmethoxysilane, tri-n-
propylethoxysilane, tri-n-butylmethoxysilane, tri-iso-
butylmethoxysilane, tri-t-butylmethoxysilane, tri-n-

25 butylethoxysilane, tricyclohexylmethoxysilane,

tricyclohexylethoxysilane, cyclohexyldimethylmethoxysilane,
cyclohexyldiethylmethoxysilane,

cyclohexyldiethylethoxysilane, dimethyldimethoxysilane,



and represents a (ferr]-alkyl, cycloal kyl, phenyl, vinyl, allyl or 15

aral kyl group; and g represents 0 or an integer of from1l to 3).
Speci fic exanples of the organic silicompgonpound (O i ncl ude
phenyl al koxysi | ane, al kyl al koxysi | ane,

phenyl al kyl al koxysi | ane, cycloalkylalkoxysilane and

cycl oal kyl adux' &kfémﬂ a,ggndlane di-n-gggﬁgeﬁmséﬁgp&ﬁlgﬁez heysf Qigdoi ng

organic si | TEOR

i B g, o

tri-n-butylgpes .£ﬁ6§&51laﬁé|'4 $-n-butyldieMAPIladnde, di-iso-

tri-t-butylmet’hoxysil ane, tri-n- 25 butylethoxy5|lane

tri cycl ohexyhtpldneythdaneilane, I idiya-badxlddedhpsivisiiane, di-n-
cycl ohexyl di met hyl net hoxysi | ane, cycl ohexyl di et hyl met hoxysi | ane,
cycl ohexyl dbetinidis thoooyssillaves , n—but&lmﬁth1lﬂﬁmeh@qy$$ihm@e, bis(2-
29 di met hyl di et hoxysi | ane, ropyl di met hoxysi | ane, di-iso-
propy! di met¢bixybheant), dmﬁthpﬁpzrseﬁﬁn@ ,egPré)&?sﬁltéNéherl) dé@rhoxysmlane,

propyl di et hoxysi | ane, di - n- but yl_di net hoxysi.| ane, di-i.s
butyI di met HexGEF bRyl dm&ﬁth(°’ﬁftﬁl3;laﬂ’lerret hox $&FY AR exylgieghoxygilane,

but yl di et hoxysi | ane, Ut Ineth di_met ho

ot hyl hexy! )dﬁwﬁf S50 %&a&w ke eI iRt aRay st Lane,

di cycl ohexyl %\ !ﬁg R AAH X gﬁéx thoxy5|lane bis— (4

dlcyclopenty1dpﬁe'% %5 ane, XY'& I cycl opernty ethoxyS|Iane 1s-{

bi s( 3- rygt hyg, Y H B RRAHSFRE 1ane, bi s-(4- piQ(3,s-

met hyl cycl ohexyl ) di net hoxXysi | ane, bis (3,5-

di met hyl cy chphew )l dmsHERgIyidiaRahoxysilane,

cycl ohexyl cycl opent yl di net hoxysi | ane,

cycl ohexyl coned Igitssvtyl cdredidpentsilldimethoxysilane,
cyclohexylcyclopentyldiethoxysilane,
cyclohexylcyclopentyldipropoxysilane,

15 3-methylcyclohexylcyclopentyldimethoxysilane, 4-
methylcyclohexylcyclopentyl-dimethoxysilane, 3,5-
dimethylcyclohexylc&clopentyldimethoxysilane,
3-methylcyclohexyleyclohexyldimethoxysilane,
4-methylcyclohexylcyclohexyldimethoxysilane,

20 3,5-dimethylcyclohexylcyclohexyldimethoxysilane,
cyclohexylmethyldimethoxysilane,
cyclohexylmethyldiethokysilane,
cyclohexylethyldimethoxysilane, cyclohexyl (iso-

propyl)dimethoxysilane, cyclohexylethyldiethoxysilane,

N
(@]

cyclopentylmethyldimethoxysilane,
cyclopentylmethyldiethoxysilane,
cyclopentylethyldiethoxysilane, cyclopentyl (iso-

propyl)dimethoxysilane, cyclohexyl (n-pentyl)dimethoxysilane,



cycl ohexyl.cycl opentyl di propoxysi | ane, 15

3- met hyl cycl ohexyl cycl opent yl di met hoxysi | ane, 4-
met hyl cycl ohexyl cycl opentyl - di met hoxysi | ajpe, 3, 5-
di met hyl cycl ohexyl cycl opent yl di met hoxysi | ane,

3- et hyl cycl ohexyl cycl ohexyl di net hoxysi | ane,

& T S DR Sen l  ovetesene oo
O Sheny | T I Mbre,  oyclUREAYL BB ) HRAERY L0 Ene,

cycl ohexyl et'hy oxysidane,

propyl)di mtﬁﬁ%@f’%@ﬁ%‘f” yl@ﬁéﬂ?ﬁ%&&'s‘%ﬁfﬁﬂ&,i et hoxysi |l ane, 25

cycl opentyl ysilane, cycl opent yl met hyl di et hoxysi | ane,
cycl opentyl %{wi&i&h{m@uﬂd diethoxysilaneSycl opentyl (icg@iohexylREeBY! )
di met hoxysi | ane, cyclo exyﬂ%??-pentyfgidinethoxysilane, xe xy

30 5CYy GhDheE\d e tiiesdpd ) Jdinad hoxysi | ane, dipheng}dimp¢hbxiyilane,

but yl ) di met hoxysi | ane, cycl ohexyl (n-propyl)di met hoxysi |l ane,

cycl ohexyl ( riylresyt Dot estthrosyssilaaes, cyphehwipethybdigertipayhnoiasel ane,
cycl ohexyl (i so- 5 butyl)di net hoxysil ane, :

di phenyl di mehrnginetdneldiethoxyisidena di et hoRPepyafEhyldimethoxysilane,
phenylnethyldinethoxy%iLane, henyl met hyl di et hoxysi | ane,

hoxysi

phenyl et hyl FHREARGESE , yl et hyl di et hoxysi | ane,
met hyl tri net_ ho il ane . methyltriet hl.ag 10_.
ﬁ%?%%giEﬁﬁgéthoxysaﬁﬁ%ﬁ’trie Q8¥¥§ikggﬁyhoxysllane,

ethyl trinmet t hoxysi | ane,

propyl typmet MW hoxy IRy tri et LACrhoxysd Ble, n-

propyl trimet hoxysil ane, I so- propyl triethoxysi | ane, n-
propyltrimethoxysilane, n—propyltriethpxysilane, iso-
propyltrimethoxysilane, iso-propyltriethoxysilane, n-

butyltrimethoxysilane,
iso~-butyltrimethoxysilane, t-butyltrimethoxysilane, n-
15 Dbutyltriethoxysilane,

2-ethylhexyltrimethoxysilane, 2-ethylhexyltriethoxysilane,

cyclohexyltrimethoxysilane, cyclohexyltriethoxysilane,
cyclopentyltrimethoxysilane, cyclopentyltriethoxysilane,
vinyltrimethoxysilane, vinyltriethoxysilane,
20 phenyltrimethoxysilane, phenyltriethoxysilane,

tetramethoxysilane, tetraethoxysilane, tetrapropoxysilane and
tetrabutoxysilane. Preferred among these organic silicon
compounds are di-n-propyldimethoxysilane, di-iso-

propyldimethoxysilane, di-n-butyldimethoxysilane, di-iso-

25 Dbutyldimethoxysilane, di-t~-butyldimethoxysilane, di-n-
butyldiethoxysilene, t-butyltrimethoxysilane,
dicyclohexyldimethoxysilane, dicyclohexyldiethoxysilane,

cyclohexylmethyldimethoxysilane,



butyl tri met hoxysi | ane, I so-butyl trinmethoxysil ane,

t-butyl trinmethoxysil ane, n- 15 butyltriethoxysilane, .
2- et hyl hexyl tri met hoxysi |l ane, 2-ethyl hexgyl triethoxysil ane,
cycl ohexyl tri met hoxysi | ane, cycl ohexyl tri et hoxysil ane,
cycl opentyl tri met hoxysil ane, cycl opentyl triethoxysil ane,

vinyl trinmet ho | . . vi nyl triethoxysilane, 20
phenyl trinme %%gkéIihufthyldlEthoxy51labeanyltriethoxysiIane,

tetramet ho 'iéﬂékyiéﬂgjﬁﬂﬂﬁgﬂﬁﬂ ANG.ardLt rapropoxysil ane and _
tetrabut oxysilane: = Preferred anmong thesé_organic silicon ~conpounds
are di - NP NG ) TEEHPA HHI8ps i lene d&ib%@:'lopentgﬂ.ﬂ@.ﬂ)ébﬂbﬁ?kﬂ?&éﬁélﬂ ane,
di - n- but yl di'net hoxysi | ane, di -iso- 25 butyl di net hoxysi | ane,

di -t - but yl didesidiopeitfirBethosisilane, butyl di et hoxysil ene,
t-butyl trinmethoxysil ane, di cycl ohexyl di met hoxysi | ane,

di cycl obex ydyhlatdroxpslinetiyldime thoxylsdlexe ,net hyl di net hoxysi | ane,

31 cycl ohexyl net hyl di et hoxysi | ane,

cycl ohexyl exysAeneniniggdivigiethoxysidaseghexyl et hyl di et hoxysi | ene,

di cycl opent yl di met hoxysi_ | ang, di.cycl opent yl di et hoxysi | ane, 5
cycl opent yITHEIRASRA REY efhoxysilang, | gpent yl net hyl di et hoxysi | ane,

oy e e L SLIG B0 oo 4GRS £l oPenty| AL mec Byt ane,
e PR e, o E =
di et hybey ety didmb e 1lpe v E $R tRba3iqas,| | con 4-
methylcyclohexylcyclopentyldimethoxysilane, and 3,5~
dimethylcyclopentyldimethoxysilane. These oxganic silicon
compounds (C) may be used singly or in combination of two orx
more of them. |
15 In the polymerization process of the present invention,
the poljmerization of olefins is accomplished by the
polymerization or copolymerization of olefins in the presence
of a catalyst made of the foregoing solid catalyst component
(&) , organic aluminum compound (B) and oxrganic silicon compound
20 (C). The ratio of the various components to be used is arbitrary
and not specifically limited unless the effects of the present
invention are impaired. In general, the proportion of the
organic aluminum compound (B) is from 1 to 1,000 mols, preferably
from 50 to 800 mols per mol of titanium atom in the solid ;:atalyst

component (A). The proportion of the orgaﬁic silicon compound

o
Qt

(C) is from 0.002 to 10 mols, preferably from 0.01 to 2 mols,
more preferably from 0.01 to 0.5 mol per mol of the component

(B) .



conpounds .(C) may be used singly or in conbination of two or nor e of
them 15 I n the polynerization process of the present invention,
the pol ynerization of olefins is acconpligfhed by the pol ymeri zati on or
copol yneri zation of olefins in the presence of a catalyst nade of the
foregoi ng solid catal yst conmponent (A), organic al um num conpound (B)
and organic silico o] d 0] + Jhe ratio of the_various conponents
to be used is arhbi ?P%r &Qggg oafzn(fonoﬁgcstpe%%ﬂfle%% If/zofn?%n 8 dm € %’t%@q
effects of t | re,.l | : g%e‘_qgf : .
proportion ofbgfﬁéﬁsm&'o?%gfrﬁlc@glmﬁﬁrﬁﬂﬂ%%o%our%q%é)1%15 r %%?%%,’0‘8%?
nol's, preferabpyl eriE&Qﬂbﬁos%'Qt&QQ HRES tReh BRbught! 1Ay WHALLR ik e
solid catal yst ng conmponent (A) . The proportion~of the organic silicon
conpound or&hitSsildsoh). OfEpdund 0(aD) andriaiaaht eddp® Wikl A Wl S,

nore preferably fromO0.01 to 0.5 nol per nol of the conponent (B).
32 5 catalhetocdmpoméntofdlact of each conponent is arbitrary.
Preferably, organic al um num conpound (B) is charged first into a

pol yneri zati on sysTemPrerpIh&ebpedynerinatiopneictheinptesent iroregdnion
silicon conpound éC) , anqd further contact with solid 5 catal yst )
conponent (APaY be carried €k (potBEsPFSPepERyREr APEERER OF e qRIEIEM

i nvention arri.ed..out in the or absence (ge an organic

may be resenc
sol vent . The®BFEF - moitinsr < 4 PBOBERSoFP A28 Fiayyier 1404 ¥ be “agd i a
greous, Lt igret 4 L Tl HOLIIBIATRLLED. Yhd SHISLALICE 0!
pol yner igat i o o iisSn&0high@Retnd A2 028, M ferab1 P hekeL AP Y 1lan
hi gher than 5 a. The continuous pol ynerizati on
100°C. The polymerization pressure is not higher than 10 MPa,
preferably not higher than 5MPa. The continuous polymerization
process or batchwise polymerization process may be applied.
Further, the polymerizatic;n reaction may be carried out in one
15 step or two or more steps.

The olefins to be homopolymerized oxr copolymerized by thé
process of the present invention include ethylene, propylene,
l-butene, l-pentene, 4-methyl-l-pentene and vinylcyclohexane.
These olefins may be used singly or in combination of two or

20 more of them. Among these olefins, ethylene and propylene are
preferably used.

The polymerization (hereinafter referred as ‘“main

polymerization”) of olefins in the presence of the catalyst made

of the foregoing solid catalyst component (A), organic aluminum

o
(13

compound (B) and organic silicon compound (C) in the present
invention is preferably preceded by prepolymerization to
further enhance the catalytic activity and the stereoregqularity,

particle properties of the polymer thus produced and the like.



pr.ocess or batchw se pol yneri zation process nmay be appli ed. Furt her,
the polynerization reaction may be carried out in one 15 step or two or
nore steps. The ol efins to b@&3honopol yneri zed or copol yneri zed
by the process of the present invention include ethylene, propylene,
1- butene, 1- pentene 4-met hyl - 1- pent ene and vi nyl cycl ohexane. These

ol efins mayy b sy £8/ bh Ny ST q{Hep E)I%%Jl%e@rlzawonmgrgf xagpe m

Anong t hese ol e et yl ene and propyl ene“aré preferably use

The pol ymesd Z@éé@nthéhgéﬁénéﬁ.éﬁinsr akea9% pHlymdWidhtion as well as
pol yneri zation") of olefins in the presence of the catal yst made of

the foregoinshsdrtsl Andmlaeststgaamenent (A), organic alum num 25 conpound
(B) and organic silicon conmpound (C) in the present i nvention is
preferably precedsd e prepolymerization, tthe orddurdfherondakinfeort &ach
catalytic activity and the stereoregularity, particle properties of

t he pol gnercanmengsytodansbdonemerhd s| @kditrary. Preferably, the organic

33 As the nononers to be used in the_pre olénerlzatlon t here may

be used t he2XHHIHt FHROURA niidn %I%Q%t’r% fePrepelymerizakioR s

h t | t th f t act
o each” SR AR ERafis FRGHEIO R L e o ﬁeﬁeSa?gﬁﬁ. o
I ' t t t
R R o&@%cwﬁ%%%f (58 i cecaighem et

after cont gl nohaMtt NalihepgshiALcated Yéc;ntact ﬁoana%%nbr(&rebwgﬂms' nto
contact with one or nore olefins. 10 |In the case of conducting

pr epol YOEr iZathecfde 6ENGbidid¢ThdirBpolymekhea®hgandt combieahicapPoLRd
(C, preferably, the organic al um num conmpound (B) is charged into the
prepol ynmer i##sd i ofganic silicon compound (C), preferably, the organic
aiuminun; compound (B) is charged into the prepolymerization
system set up to the atmosphere of inert gas or olefin gas to
be poly;nerized, and after contacting with the organic silic;on
15 compound (C) and further the solid catalyst component (A), and
then brought into contact with one or more olefins.

In case that the polymerization of olefins is carried out
in the presence of the catalyst for polymerization of olefins
formed by the invention, the melting flow (MI) of polymer

20 produced with the same volume of hydrogen increase 60% in maximum
in comparison with the case of using a conventional catalyst,
and also regarding catalyst activity and a sfereoregularity of

the polymer produced, the catalyst of the invention shows the

same or better level of efficiency in comparison with a

Q]
n

conventional catalyst. Namely, it was confirmed that hydrogen
response can be made a great improvement with maintaining a

activity and a stereoreqularity of polymer in a high level.



system set. up to the atnosphere of inert gas or olefin gas to be
pol yneri zed, and after contacting with the organic silicon 15 conpound

(© and further the solid catal yst conpogégnt (A), and t hen brought
into contact with one or nore ol efins. In case that the
pol yneri zation of olefins is carried out in the presence of the

catal yst for pol yr{@;é‘ g’m iS%tOfiﬁ‘gAeg‘%ﬁﬁcgél&m %%r PadcR¥-t BesERYBELI OR, thée

melting flow (M) yner t he sane vol ume of hydrogen
i ncrease 60%din JWHgWkamples 8s CURM &P WiH bl 8oppaeadhiviSeRgmples .
conventional catalyst, and al so regarding catal yst activity and a
st er eor egul aMdasufement e Rakynmeblpaoduaedlythe eakpbyuehtofbyherRaman
i nventi on shows the sanme or better level of efficiency in conparison
with a 25 sperteriscopdlc aakdlygdls. addnehjculbties ofnki pazdmetier>hydr ogen
response can be made a great inprovenent with maintaining a .activity
and a st®reoregul @xepareftigol wfera | aamphe gfioremsasurement: In nitrogen

34 The present invention will bhe further .described inlthf
fol | owi ng exdmssEhexs cOFEARPE VRSt RLRRBSESAPAPati FLi8RAPRES, annulazly.

<Measur enent the sol] cat al yst opponent b Raman

spect r oscopi® %&?&I 9??5‘35%‘% g’&ecﬁf’ﬁf" 8h 5¥aggﬁﬁ?§n%rt%?s>e’ r%?ut 100 mg of
Preparation of a sanple _f.or .measurenent. | 1RO e

O ehce vao 45 Ao Ed data et BAROATEE as fufg 4G sppendt MINCLEape |

annul ar s| auaey v OLEASE: ADU, J00: 4k Oy prepdiifng dld dhédiRhLshaRRERONCN!

was placed, and anot | de grass Was covered on the top surface. By
preparing ashHe8odRavVea FRINVEE .compPdrh® sekbdrcaiadl st coafuieid witheairwas
not contacted with air i f such sanple is exposed to air and the

condi ti on ofifisichgeample isileipoied eocair enkepie condition ofMedbtweeent :
The nmeasurenent sanple prepared as descri bed
atmosphere can be kept.
Measurement: The measurement sample prepared as described
above was measured by Raman spectroscopic photometer made by
15 JEOL Ltd. (the instrument of Fourier transformation infrared
spectroscopic photometer JIR-7000 combined with Raman
spectroscopic unit JRS-7000S). In the measurement, YAG laser .
oscillating wave length was 1,064 nm, scope of measurement was
0 to 4,000 cm™, resolving power was 4 cm™, integrating number
20 was 300 times, amp gain was 2 times, wave length interval of
data point was 2 cm™, scanning speed was 0.6 mm/sec. The part
for holding a sample was in the atmosphere of air. After the
measurement, a value of area S1 for thelstrongest peak Pl appeared
in the waves between 360 and 520 cm™ and a value of area S2 for
25 the strongest peak P2 appeared in the waves between 160 and 340
cm™ were calculated and the ratio of both value S1/S2 was
calculated. More specifically, as shown in Fig. 1, a base line

(BL) foxr Pl and P2 were drawn, and S1/S2 was determined by



above was neasured by Raman spectroscopi ¢ photoneter nmade by 15 JEOL Ltd.
(the instrunment of Fourier transformation infrared spectroscopic

phot onet er JI R- 7000 conbi ned with Ramangs spectroscopi ¢ unit" JRS-7000S).
I n the neasurenent, YAG | aser oscillating wave |l ength was 1,064 nm
scope of neasurenent was - O to 4,000-cnferr], resolving power was 4
cnferr], i | U Ogl) I S i wave
| ength int g%gg{‘f%ﬁgg dgfrr gaéﬁftn vvngZf%bnq er rﬁ ﬂggggﬁéﬁ%{%s%%’eé% 1V\r§.§1:e 0.6
' sec. Thg;RArL comput@f. holding a sanple was in the atnosphere of air.
After the measurenent, a value of area S1 for the strongest peak Pl
appeared <EvalfiatdénV\8¥ epoghaEbraB6Ehmnd 520 cnferr] and a value of area
S2 for 25 the strongest peak P2 appeared in the waves between 160 and 340
cnferr] were cal Théasesl i drheof polgmefrikathionaivie &Sdnd2cted by using

calcul ated. More specifically, as shown in Fig. 1, a base line (BL)
for Pl &andtke wetelgsdwvformrpobimspizaticet efnmalefins of the present
35 calculating the area jutted out fromthe upper_of_the base |ines

with a conpavertion, ands pajamess sotios 3kt YEEY BeFHg of solid catpyst

eval uati on of pol yper.i.zatj.on s conducgted by usin .5 the catal yst for
Ty | netmrbRhE Bl O SREEER oF polyma ArdiRsolrgoad the

pol ymeri zation activit er f.solid.catalys C opent (i ) and
D dmount BpHndE add dhBle b bl 3 b 1308 ¥oheprane SAIRS Ml B, 21

boi ling n- p&@ﬁigﬂttémégygéuw%pe SOXQy%%hg (ﬁfg&%&%@@é@we%s & .

Soxhlet' s extractor were measured: 10 T OW ng equati on and (5)
det er nignedrh b eRA1iBHZadh DFion (4) aild (b)Y Yaetdntine At BRILym@B iz afi) rat e
of the polymer produced (M), bulk density (BD) were neasured. The

measur enenadctevbogdand HI. offuMthar] R wELewealthI6E athd Pobgher gadaRced h JI S
« 7210 and(M_I) , bulk density (BD) were measured. The measurement methods
of MI and BD were conducted in accordance with JIS K 7210 and
JIS K 6721 respectively.
15
.Yield(g—pp/g—cat._) = a (g)/solid catalyst component (g) (4)

HI (wt%) = {b(g)/a(g)} X100 (3}

In the equations (4) and (5) above, a shows a weight of
20 polymer produced after termination of polymerization reaction,
b shows a weight of n-heptane undissolved polymer when polymexr
was extracted with' boiling n-heptane for 6 hours. |
EXAMPI_:E 1

<Preparation of solid catalyst component>

N
[¥)]

Into a 2000-ml round flask equipped with an agitator in
which had been thoroughly replaced by nitrogen gas were charged
150 g of diethoxymagnesium, 750 ml of toluene and 54 ml of

bis{2-ethylhexyl)phthalate to make a suspension. The all amount



JIS K 6721 respectively. 15 Yiel d(g-pp/g-cat.) = a (g)/solid catal yst
conmponent (g) (4) H (vt = {b(g)/a(g)} X100

(5) In the equations (4). angg(5) above, a shows a wei ght of
20° pol ynmer produced after term nation of polynerization reaction, b
shows a wei ght of n-heptane undi ssol ved pol yner when pol yner wa

S
extracted w th:hoiling n-hepta I r ° EQ@@{? :
<Preparati ono%ft?r‘_seolsf“la ca _é §s‘f£%pgr?%§n§ﬁtgga_ %E SCte I'n %‘E%E%(%E r$150r13{ljnd
flask equi ppgd thhQn@r%r?cg 5@t of%itaniﬂ‘téﬁrgéﬁlgﬁﬁae%%%& gpkaced
by nitrogen gas were charged 150 g of diethoxymagnésium 7 m  of
tol uene and $4&Bd00-A1 roundiflask eqiypbeyywipht Bal agetheorbka aFnsdEPERS] ON.

The all anount 36 of the
suspensi on vasr tWwiethiatd dedl dlech| eholCubhly seplihced biy ALBrohen gasof The
toluene and 300 m of titaniumtetrachl oride pre-charged into a

3000-m Bountbfegsine gdxedesolm tiomwasgrgatatefdnf ohiate hiowr maintatninghi n
had been thoroughly replaced by nitrogen gas. The 5 foregoi ng _m xed
sol uti on wasthejitemrargtireef Hobr (havnteppergture reagtienperdduke the

5[err]C (low tenperature reactiQn) .apnd tg the .. sol uti on was t hen_added
30 ml of di-FR¥it3A" p‘Fﬂ“haF%ﬁ‘é.ag‘ﬂ%d Q&’ mﬁe el @Y R PRt ton THetem

e £ 5o QRO BROHDS Sons o HOS MR YN AR IR, LRRELELL L
LR O e supbERHLbly bR 0 QUL v SR BEIAD |

the 10" estldd a0l | d hedeli Ophdr Qdual nweienadded D0 rithc@fiohol ughs

resuiting solid reaction product was then washed with 80°C of

toluene four times (intermediate washing). Thereafter, to the

.resulting solid reaction product were added 1200 ml of toluene

and 300 ml of titanium tetrachloride. The mixture was then

15 reacted with stirring maintaining a temperature of BO°C for 2

hours (second treatment). Thereafter, the resulting solid

reaction product was washed with 40°C of n-heptane seven times

(final washing), separated by filtration and dried to obtain

a powdered solid catalyst component. The solid catalyst

20 component was then measured for Ti content. The resultwas2.63%

by weight. Further, the solid catalyst component was measured

for whole content of a diester of an aromatic dicarboxylic acid.

The result was 16.6 % by weight. S1/S2 was determined by measuring

the solid catalyst component by Raman spectroscopic analysis.

The results are set forth in Table 1.

Do
(9]

<Preparation of polymerization catalyst and polymerization>
Into a 2200 ml autoclave equipped with an agitator in which the

air within had been completely replaced by nitrogen gas were



and 300 nl. of titaniumtetrachloride. The m xture was then 15 reacted

With stirring maintaining a tenperature of 80[err]C for 2 hour s
(second treatnent). Thereafter, the resgfting solid reaction product
was washed with 40[err] C of n-heptane seven tines (final washing),
separated by filtration and dried to obtain a powdered solid catal yst

t Th d { | t t.
The'rosul { wibR st S FEdily 11 BRI IBHPSHRENY S8 dhokaEer

was neasure o] f r i C
i oar bonyl 1 09928 m"l“’é%héa%%%f*@d o Gl tlaRlf DR, 0L 3 mmol

determ ned Ry NMeasugkRdthyvialihense! i d cadmid YSt comanent bymBaman of
spectroscopi ¢ anal ysi s. %5 The results are set forth in Table 1.

<Pr epar at i orcyefl ohelxyTkcithgl dofie€hbiy¥Sllangd P6| yABthZzaki Oclymerizditdom

2200 m autocl ave equi pped with an agitator in which the air within
had been5com@tﬁlﬂsﬁrepha©e¢ﬂ@/autqakﬁyegnaxemtben charged 2000chdr gefl t he
foregoing solid catal yst conmponent in an anmpunt of 0. 0026 nmmol as

cal cul at ed ihydroges easmm&rﬁm artloﬂf Jil@l#ﬁlrmropyleqﬁ The mixture was
triethylal um_num

cyclohexylné@ﬂﬁ*%ﬁ%ﬁ??hB??%Fgaﬁ%reﬁ?}yq?ﬁ¥ﬁ35%ﬂﬂﬂiﬁnﬁw ; fturs Bgtagy%t
Into th tocl th h 20 1400
70, e auteel ave e, hen Cherped 00Tl naen USHoRED, 206,30

| [ ' f
prepol ymer | éat.l:o ﬁaf!&t&‘r%eé?%a&%oer q hggLerﬂgresulésour etﬂ%’%&aﬁﬁ\aa{%

then all owe I'n pol'ynerization at t enper at 1
hour. T{g rQ&uE&%ﬁ%%E&%StggﬁlHg&lggt £0-+Rf 1 RObYWELI Zati on are set forth in

Tabl e 1. The procedure of Exanple 1 was foll owed
to effect thxaMprE 2
The procedure of Example 1 was followed to effect the
preparation of a solid catalyst component, the measurement of
the solid catalyst component by Raman spectroscopic analysis,
15 the polymerization and the evaluation of the resulting polymer
thereof except that the first treatment and the second treatment
were conducted at 90°C. Ti content of the resulting solid catalyst
component was 2.47% by weight and the whole content of a diestex
of an aromatic dicarboxylic acid in the solid catalyst component
20 was 15.5 % by weight. The results of the measurement by Raman
spectroscopy and the evaluation of poljmerization are set forth
in Table 1.
EXAMPLE 3
<Preparation of solid catalyst component>
25 Into a 2000-ml round flask equipped with an agitator in
which the air within had been thoroughly replaced by nitrogen
gas were charged 150 g of diethoxymagnesium and 750 m1l of toluene

to make a suspension. The all amount of the suspension was then



preparation of a solid catal yst conponent, the nmeasurenent of t he
solid catal yst conponent by Raman spectroscopic analysis, 15 the

pol yneri zation and the eval uation of theggresulting pol ymer t her eof
except that the first treatnent and the second treat nent wer e
conducted at 90[err]C. Ti content of the resulting solid catal yst

component ag 2, 474y ¥ INLo ANk LD MRl PO LTL00R dipskEd my og0! 2N

aromatic dicarboxylic acid in sol1’d catal'yst conponen was 15.5 %

by wei ght. ¢ilg ihfs t&gt&aeiuwgd@g?&isﬂs%eayim 3ooo—m%p%tlzhasm£¥kand

t he eval uation of polynerization e set Torth I n Tabl e

EXAMPLE 3 equifpid%rcewa; 00 afieotds £at ahieh GUPAIANtWitkEn had beéAlO a
2000-m round flask equipped with an agitator in which the air within

had been t Rty epéplecedy by tiDHebgen ga3aS Thée fwmigdchgl SHigeaf
di et hoxymagnesi um and 750 ml of tol uene to make a suspension. The al

amount 6f tswluwhispensasn agadatesh for one hour with maintaining the

38 added at 5C to_a_solution of 450 m of toluene and 300 n  of

titani um t dismRENGIIEGCHPeC dRamgermpern3ter g@geckiond ArA FPddie solutigni pped
with an agitator in which the air within had been

h | | d
T oo anhen RadRa kT P8 T sare Ly Uit b thal ot g (ELER APl hour
ith i nt ai.ni th 1 t of 5 C (I t ti
ot etk BmplSature GEHE Tateh 2l SV Wb SIRALS L SRG1 1 o)
ht hal i . i
phthal ate Qﬁﬁi%ter Fﬁ%”sgdr[]%}:ensmn mIJa@ Eﬁ%}?eﬁeaéé#feed L 58 d R S¥siemya

S
raised to 1 ere the suspension was then reacted for 2

hours wpth ﬁtiizrgﬂ' Reeatlentf | I Hrdd2ahePobimi AbEEEnt e HHY Welalkion, 0fnéhe
reaction, the resulting solid reaction product was then washed with

100[ err] C ddesultingokoeng feadttioigieddudiciiadithbn washeédgyith Toareadfer,
to the toluene four times (intermediate washing). Thereafter, to the
resulting solid reaction product were added 1200 ml of toluene
and 300 ml of titanium tetrachloride. The temperature of the
15 mixture was raised to 100°C. bn the way of such heating, 30 ml
_of di-n-butylphthalate (second donox) was added thereto at 80°C.
Aftexr the temperature of the. mixture was reached to 100°C, the
mixture was reacted with stirring at a temperature of 100°C for
2 hours (second treatment). Thereafter, the resulting solid
20 reaction product was washed with 40°C of n-heptane seven times
(final washing), .separated by filtration and dried to obtain
a powdered solid ‘catalyst component. The solid catalyst

component was then measured for Ti content. The resultwas3.18%

by weight. Further, the solid catalyst component was measured

o
Ut

for whole content of a diester of an aromatic dicarboxylic acid.
The result was 20.0 $ by weight. S1/S2 was detexmined by measuring
the solid catalyst component by Raman spectroscopic analysis.

The results are set forth in Table 1. The procedure of Example



resulting solid reaction product were added 1200 nl of toluene and 300
m of titaniumtetrachloride. The tenperature of the 15 m xture was
raised to 100[err]C. On the way of suchggeating, 30 m of

di'- n- butyl pht hal ate (second donor) was added thereto at 80[err]C.

After the tenperature of the mxture was reached to 100[err]C, the

1 xt it ti i . 2

moar o Covach i@t didd' 8 ldedddide Al SBAVEIRYLA YR ot Shak e dkoria
duct ' f . was us ..

produc wsc%mbéydbfoﬁ%ﬁa ;;Jizg#;re& RePLRRE XS BUAN 2bb YRS Lhi nahe

washi ng), separ and dried to obtain a powdered solid
catal yst corPQEY .of tHe SRl tE3NALYS bolymeré2aReBANRWaS kRENFBaH! edf or Ti
content. Theresul twas3. 18% by weight. Further, the solid catalyst
conponent vesbYeasured 25 for whole content of a diester of an aromatic
di carboxylic acid. The result was 20.0 % by wei ght. S1/S2 was

det er m Bed EXAMBLR W i ng the solid catal yst conponent by Raman
spectroscopi ¢ anal ysi s. The results are set forth in Table 1. The

procedure of Exarffie procedure of Example 3 was followed to effiect the] ygs

followed to effect the polynerjzation except_ that the solid cat al yst
conponent RERIREIRD @EsR DL SBPONRRL (EBG meppurement of the §plide

eval uati on of, polynerization,arg s forth in Table 1. 5 EXAMPLE 4

The proced TR BxafSFE3eREs g—%l I%%acf’tgpeﬁcftéc&sc[‘ﬂ?é'c analysiSrat FBR of a
lid . id . b

o oA IR ARl bubleatolh o, snd bt RATGIL)

Raman spectT opic an nerization an on of
the reggl tifgeRUY WlcephO trbeiaef d@xse?&obgﬁ hth81dkanyRE0R¥LANLbALaLe was
used as the second donor. The chart for man spectrum of the

resulting sfdddhd donor. The chart for Raman spectrum of the resulting solid

catalyst component is shown in Fig. 1. Ti content of the

resulting solid catalyst component was 3.81% by weight and the

.whole content of a diester of an aromatic dicarboxylic acid in

15 the solid catalyst component was 20.0 % by weight. The results

. of the measurement by Raman spectroscopy and the evaluation of
polymerization are set forth in Table 1.

EXAMPLE 5

The procedure of Example 3 was followed to effect the

20 opreparation of a solid component, the evaluation of the solid

catalyst component by Raman spectroscopic analysis, the

polymerization and the evaluation of the resulting polymex

thereczf except that the di-n-propylphthalate was used as the

first donor and bis(2-ethylhexyl)phthalate was use.d~ as the

25 second donor. Ti content of the resulting solid catalyst

component was 2.71% by weight and the whole content of a diester

of an aromatic dicarboxylic acid in the solid catalyst component

was 21.1 % by weight. The results of the measurement by Raman



catal yst .conmponent is shown in Fig. 1. Ti content of the resul ting

solid catal yst conponent was 3.81% by wei ght and the whol e content of
a diester of an aromatic dicarboxylic agd in 15 the solid catalyst
conmponent was 20.0 % by weight. The results of the measurenent by
Raman spectroscopy and the eval uati on of pol ynmeri zation are set forth
in Table 1 - VPL s IO . . l e 3 -na

ol | oved {IPEFHERTCTE nshths evatuatish S HORRES Hadn IR Soc cb0%n

eval uati on; fpdides spli d cat al yst conmponent by Raman spectroscopic

anal ysis, the pol ynmeri zation and the eval uation of the resulting

pol ymer coMPARKEOFE epseapdrd hiat t he di - n- propyl pht hal ate was used as the
first donor and bis(2-ethyl hexyl)phthal ate was used as the 25 second

donor. Ti <Préesitation hef resiid idara6lstd cumiptingsit> conponent was 2.71%
by wei ght and the whole content of a diester of an aromatic

di carbdxyl i ¢ acithie & 2909omildroandl Fiask oppairped with \gas agitat¥xbyn

wei ght. The results of the nmeasurenent by Ranan .

40 wyeh ridwe gy #adhinehaddrert i Brrxaugly meRlAssdoRYapétsegehor t h
in Table 1. COVPARATI| VE EXANPLE 1 <Pre ara} | on_of _solid

catal yst ERHIRERSharged 150 g of QisthopmpagResiciane g Rff bpLHSRPt h an
agi tator in which the air within had qiee 1t;irgrgrsou hl Y4 ep! ace\d_ﬁtﬁ)}{l

ni t rogen B3k e BT P I Yod TES0 gt SRR Rox TRE GHEST U 2 ¥ 750 of

t ol uene a,.susp ' T M e S sjon S

t hen %d déecg a{glsgfeﬁé]% %%f%e{s]%rf u%kleoiﬁd.dofnﬁhSO rr‘Tt1°(if(511§tnt oﬁugngggniagﬁgam of
10 tifgni W ¢6i:hat 48 108 dehpraednh b PE8d 3 389 Qs Moooewnd rblhaakeiask

equi pped with an agitator in which the air within had been

equipped with an agitator in which the air within had been
thoroughly replaced by nitrogen gas. Thé foregoing mixed
solution was agitated for one hour with maintaining the
temperature of 5°C and to the solution was then added 54 ml of

15 di-n-butylphthalate. The mixture was heated to 105°C. On the
way of such heating, 60 ml of dimethylpolysiloxane was added
thereto. After the termination of such heating, the mixture was
reacted for two hours with stirring. After the termination of

the reaction, the resulting solid reaction product was then

20 washed with 100°C of toluene. Thereafter, to the resulting solid
- reaction product were added 1200 ml of toluene and 300 ml of
titanium tetrachloride. The temperature of the mixture was

raised to 100°C and the mixture was reacted with for 2 hours.

Thereafter, the resulting solid reaction product was washed with

o
Qt

40°C of n-heptane, separated by filtration and dried to obtain
a powdered solid catalyst component. The so0lid catalyst
component was then measured for Ti content. The resultwasl.37 %

by weight. Further, the solid catalyst component was measured

——



t horoughly replaced by nitrogen gas. The foregoi ng m xed sol ution was

agitated for one hour with maintaining the tenperature of 5[err]C and
‘to the solution was then added 54 nl of 4315 di-n-butyl phthal ate. The

m xture was heated to 105[err]C. On the way of such heating, 60 m of
di met hyl pol ysi | oxane was added thereto. After the term nation of such

heating, t m xture ) reacted for two_hours w.th stirri.ng. After
the termn c’lro'ﬁﬁf#e comlﬁetnfjfeoFeaac an?rt%feafleasﬁ? a[‘njgcso 5% %ro e 8‘t1 icg%cﬁ?‘bduct
was t hen \(}@ESQ% ] Oker i) f ne r eaf B

resul ting S%gﬁ _ \rl\eéga%t %ghggrgdu%cf VA%:? ﬁﬁddgéyggoggrﬁt e%?tfétl%rluﬂgdﬁe %%d 300
m of ﬁéaxs%@iag t8br 8 @rdden1vidie daRelAUbY RimbHesPh&tréScdse

raised to 100[err]C and the m xturé was reacted with for 2 hours.

Ther eaf t er andaigsiesulrhbnge sl 4 4:@aeleit0foptRdit ITaMEe \IAS heHeWi dcedBre
40[ err] C of n-heptane, separated by filtration and dried to obtain a
powder efl salfi Exeapdkyitwazonfmilented tolleffegiti theapalysérization except
conmponent wast henneasur edf or Ticontent. The result was 1.37 % by

wei ght . Furthiedy thehsodidli cheates ty Sompamsste prepasefeasudedcribed above

41 for whole content of a diester of an aromatic_di carboxylic acid.
The resul t ¥Rss 282961 The ResR Hhiof $hesevRdyaddrs: REnRaLEYeT1iZzatign F¢ ng
the solid catalyst. conpgnent by Raman spectroscopic anal ysis. The
resul ts ar 8Tt oFEt A %a'giﬁl 1. The procedure 5 of Exanple 1 was

fol | oned t%omglﬁeg%wﬂgr' zation except that the solid catal yst
conponent prepared as described above was used. The results of the

eval uajhon g DAL UFELLZ B 8B1 2CcatalySe! cbabbieh>Tabl e 1.
COVMPARATI VE EXAMPLE 2 10 <Preparation of solid catal yst conponent>
Into a 2000-m raourd &l 256098 RRad \Mltéhiéléq%gbb&@hiitﬂ an agitator in
which the air within had been thoroughly replaced by nitrogen
gas were charged 100 g of diethoxymagnesium and 500 m1 of toluene
to make a suspension. The all an'tount of the suspension ﬁas then
15 added at 5°C to a solution of 200 ml of toluene and 300 ml of
titanium tetrachloride pre—charged into a 2000-ml round flask.
equipped with an agitator in which the air within had been
thoroughly replaced by nitrogen gas. To the solution was then
added 18 ml of bis(2-ethylhexyl)phthalate and 54 ml of di-
20 n-butylphthalate. The mixture was heated to 100°C. On the way
of such heating, 7 ml of diethylphthalate and 30 ml of
dimethylpolysiloxane were added thereto. After the termination

of such heating, the mixture was reacted for two hours with

stirring. After the termination of the reaction, the resulting

o
ot

solid reaction product was then washed with 80°C of toluene.
Thereafter, to the resulting solid reaction product were added
700 ml of toluene and 300 ml of titanium tetrachloride. The

temperature of the mixture was raised to 115°C and the mixture

—_—



which the air within had been thoroughly replaced by nitrogen gas were
charged 100 g of di et hoxymagnesi um and 500 m of toluene to make a
suspension. The all anount of the suspepsion was then 15 added at 5[err]C
to a solution of 200 m of toluene and 300 m of titani um

tetrachl oride pre- charged into a 2000-m round flask equi pped with an

o s;:ah'g;vga%% B L A e B TS5 S L
2 .
m' )S(§ ur gt V\é #:I}%f%%ﬁ:er@?g Céésgeth 191’1 40‘%0 of! n—-ﬂ?é:lt%px% %Q%Qraggg
di et hyl pht hg} afﬁ@&i—.;%}; ancPfdrled &l r@swirpoé YSbiQE 08 ifdaggﬁngﬁgﬁr eto.

After the térm nation such heating, the m xture was reacte or two

hours W th componsdt.l i fHe ﬂiﬂi daltR 1@t TeBabbABn 8f wid &R ebh8areiNfor
resul ting 25 solid reaction product was then washed with 80[err] C of

tol uenes Ti cdheentlt efhe restit was 2.007Y IspowedgheackFhothe pdhet svkia

added 700 m of toluene and 300 m of titaniumtetrachl oride. The
t enper at ur eagfaliyisd gexpanentadas giepshiney o3| ¢hel € conttente ofi rtdiester
42 was reacted with for 2 hours. Thereafter, the resultlng solid

reaction profoeR BrRRa theHaRr R 140 2544 CTR TRHE: das 13d3dt hydteight. py
filtration dried_ to obtai owdered solid gat onent .
The sol i d éifi%gesc%%%mﬂecaé’éf @ﬁaﬁuﬁéaguﬁé% 5r°§lr1da csiawse?oﬁ%a nen e

result was,2 % 0 h rther catal nent was |
measur ed fé’ry !t‘g' Ec c na:%é freasr?lz;rsor?arﬁ C %I car oxyzlll C

acid. The meguld 1V\’a3r}ile’3p1:%c%ﬁla¥'e\’\€f%§ample 1 %é%ﬂ%wg&t*@ Zepgdibyne

measuring the solid catal yst conponent Ranman spectroscopi C
anal ysis. PrayRsdbbtidhe &Rtepor tthdth tH E@hha lcath@yBEOCaSESn St t
Exanple 1 was followed to effect the pol yneri zati on except that the

sol i d cat alpgsipasedpoaentiescribed above was used. The results of the

evaluation of polymerization are set forth in Table 1.

15 ' Table 1
Parameter Leld
obtained by Yie HI
Raman BD MI
spectroscopic -PP/qg- .
analysis g cat g wt.% | g/ml | g/10min
s1/s2 )
Example 1 0.94 56,300 98.9 0.47 8.0
Example 2 0.98 74,200 88.8 0.44 8.8
Example 3 1.15 56,900 88.5 0.45 B.B
Example 4 1.92 55,800 98.6 0.44 8.6
Example 5 1.40 49,300 88.7 0.44 7.2
Comparative 0.41 42,500. 89.3 0.43 3.7
Example 1
Comparative 0.20 45,100 98.7 0.43 5.3
Example 2

Industrial applicability
The solid catalyst component and the catalyst of the

present invention have a high activity and a superior hydrogen




prepared.as descri bed above was used. The results of the eval uati on of

pol ynmeri zation are set. forth in Table 1. 15

Table 1 Par anet er 43 obt ai ned by Yield
HI BD M Ram an

spectroscopi ¢ g-PP/g- anal ysi s cat. w. % gm

g/ 10m n

-Exanpl e, 1 0..94 .56, 30Q 98. 9 _.0.47 9.0
Exanpl e 2 responsg gghe polyplagyn byging éo?‘&ﬁh megl.% £1ow pandy hd gh
1.15 4 . | e. 1.92 . .
55,800  Beegasraupirrey ¢l be prlafea d WU §1&4g by poXipiiing o5
0. 44 7. : bV : : o@2 . 4 7
Beanpl o 1 ST BIT RS the pojymbtizariof cdtigst o Myl breashy
Exanpl e 2 inventibAdUssrimd ARRINC AN bYoblems such dH6as HddkLaialafst
conmponent and the catal yst of the present invention have a high
activity anHeacsttpenusedyylagifiprovement of a facility and the increasé3
response. The polyolefin having a high nelt flow and high stereoregularity
can be prodiicbgdraghiglioyibel dised pot yaedeclime of epirpdubfivsimgcehe be
pol yneri zation_catal yst of the present invention. As the result, the
probl ems sHBRCA¥e@n i ncrease of the cost caused by an inprovement of a
facility and the increase = of hydrogen to be used or a decline of
productivity can be resolved. ) 44



VWHAT | S CLAI MED | S: 1. A solid catalyst conponent for

pol yneri zati on of . olefins, conprising nmagnesium titanium an

el ectron donor conmpound and a hal ggen atom which is prepared by
contacti ng 5 a magnesi um conpound, a titani um conpound and an el ectron
donor- - conmpound and which satisfies the follow ng equation (1);

0.5[err]81€q.§g'e ] . (1D wherein S1 and S2 are val ues
det erm ned y&'Rgrgraég%B%’t)r%gtopy analysis, S1 is a value of peak area

f th Kk . [ d
of the strongest,pegl sd: daggﬁgifgtl %%A@%Jeafweféfogogg%eng%QBM d#] an

S2 is a val ue peak area of the rongest pea eared 1 n the range
from  &08fiAs34@omphr8sihg magnesium, Zi¥hSBihd gAt ek oMM for
pol ymeri zati on of olefins as in claim1, wherein said el ectron donor
conpound | @ompbund &h&@Si cfialdgér DTl ch Gy repdfed@yfl.contacting 3.
A solid catal yst conponent for polynerization of olefins as in claim
2, wherkei naseaghesiionst conpdondy, = dripramdism sompound ahidikahyéledthah atendravi ng
a Cerr] alkyl group. i 4. A solid catal yst conponent for

pol yneri zacPoRowRd 20d whith nsatbsfies| then dollpwing requrtiemnt €/ of sai d
el ectron donor compound _is 10 to 30 % by wei ght. 5 A _
catal yst for polynerizati®mSS1dSSH8, prepared frof) the fol |l owi ng

ts {A),. d ; A th lid,cat t C t
Gor | med | n*RPEPH 1T B SPhpeg vtk SERTR M Ro MR FESGERTEY by
Eg)e gener aénalysig,orgyl Qs( %) value of peak ﬂ%{)réél g)gr rs]tr:ongest peak

! and 82 is a value

10 appeared in the range from 360 to 520cm”
of peak area of the strongest peak appeared in the range from_
160 to 340cm™!.
2. A solid catalyst component for polymerization of
olefins as in claim 1, wherein said electron donor compound is
15 a diester of an aromatic dicarboxylic acid.
3. A solid catalyst component for polymerization of
olefins as in claim 2, wherein said electron donor compound is
a dialkyl phthalaté having a C,,, alkyl group.
4.- A solid catalyst component for polymerization of
20 olefins as in claim 1, wherein the content of said electron donor
compound is 10 to 30 % by weight.
5. A catalyst for polymerization of clefins, prepared from

the following components (A), (B) and (C):

(A) the solid catalyst component as defined in claim 1;

N
Ot

(B) an organic aluminum compound represented by the general

formula (2):

R' Al Qs (2)

L



wherein Rlerr] represents a Cferr]-alkyl group;, Qrepresents a hydrogen

atom or a halogen atom and p represents a real nunber of nore than O
to not nore than 3; and 5 (O an organic silicon conpound represented.
by the general formula (3): Rlerr]Si (OR[err])[err]

(3) 10 wherein R2 may be the sane or different and represents a Cerr]

[err]-al kyl, cycloal kyl, phenyl, vinyl, allyl or aralkyl group; Rerr]
may be the sane or different and represents a Cerr]-alkyl,

cycl oal kyl .,BRE0¥Ip ¥inyl ;géé)é' [ 2NAKYroUEUE i font s a AFRESSENLS O
or anlnteger ? omlgl]i{se Fo-e e nts a BESS
atom oxr a halogen atom; and p represents a real number of more
than 0 to not more than 3; and

5 (C) an organic silicon compound represented by the general

formula (3):
R® Si (OR%) : (3)

10 wherein R’ may be the same or different and represents a C,.
12.—alkyl, cycloalkyl, phenyl, vinyl, allyl or aralkyl group; R?
may be the same or different and representé a C,_ ,~alkyl,
cycloalkyl, phenyl, vinyl, allyl or aralkyl group; and q
represents 0 or an integer of from 1 to 3.
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