SPECI FI CATI ON TI TLE OF THE | NVENTI ON Process -

for Preparing Solid Titani um Catal yst Conponent for Aefin

Pol yneri zati on and Process for Preparing 5

Pol yol ef i n 1 - FIELD OF THE | NVENTI ON ‘The
present invention relates to a process for preparing a solid titanium

catal yst conponent to be used as 10 a catalyst conponent of an olefin
pol ymeri zati on cat al yst, and Féiﬁtiﬁiﬁiggiggor preparing a pol yol efin.
BACKGROUND OF THE | NVENTI ON _ ; yst containing a titanium

conpound supported 15 on an QﬁﬁﬁiﬁbﬁdTﬁng§§E§' | i de has been known
well as a catal yst for prepartng af orerrm porymer such as a

honopol ynmer of _an _a-ol efin_or . Ieds .- ' r. As
such an’ ol ef i nEp8FSHESr f?]ét ?]g%rp%%f% %%ﬂzf T[l%ra?x]ﬂ'é& e%%lgg 1ygs ncéﬁg%gﬁe -
catal yst conpri si fmggggg I dd GricPBRowad Cahal ¥sbngpiRenent and
a solid - ti?ggi§g$g§$a?§£ conpgﬁgﬁi-conposg% gfghggnes?ungag
titani umga hal ogen and pol ycarboxyl ipg1gpideester as the essenti al
conponent’s. There have al ready been proposed many net hods for
25 preparing a solid titaniumcatalyst conponent conposed of
FIELD OF THE I N
Thé present invention relates to a process for
preparing a solid titanium catalyst component to be used as

10 a catalyst component of an olefin polymerization catalyst,

and to a process for preparing a polyolefin.

BACKGROUND OF THE INVENTION
The catalyst containing a titanium compound supported
15 on an activated magnesium halide has been known well as a
catalyst. for preparing an olefin polymer such as a
homopolymer of an ¢-olefin or an ethylene/o0~olefin
copdlymer. As such an olefin polymerization catalyst,
55) there has been known the catalyst comprising an
20 organometallic compound catalyst component and a solid
titanium cataiyst component compoSed of magnesium,
titanium, a halogen and polycarboxylic acid ester as the
essential components.
There have already been proposéd many methods for
25 preparing a solid titanium catalyst component composed of
magnesium, titanium, a halogen and polycarboxylic acid

ester as the essential compdnents,-such as a method



magnesi um titanium a hal ogen and pol ycarboxylic acid ester as the

essential conponents, such as a nethod 2
conprising the steps of contacting a solution of magnesi um conpound
with a solution of titanium conpour@l in the presence of an electron
donor to give a solid conponent, carrying the solid conponent by

pol ycar boxylic acid ester 5 to give a solid product, and contacting the

lid oduct . Wih | titani ad_t duce, l'id
1t ani m cat aFgRPTAEHMnEe Fra R Yorods s BRIk 8 PRy =
pol ymer havi “Qoﬁ#g&étﬁiéﬂ% Al {oh & R anium cBﬁnﬁBﬂﬁ&diﬁt ¢RLh yield by
usi ng such a so trtanrum cat al yst conponent Tn polynerization of an

a-olefin of 3ppksence ofDif ERELHLRIRIDr to give a sbPidUeBmBosédtiation,
t he present inventors have nade an intensive investigation on a solid

titani um conpegesing the &b ELEXEsigddnt byP by fehirBakyPicagtidi éyteand
conpleted 15 the present invention by finding that en a titanium
conmpound i xt woeglrqua dsetd.d hoxrxehict Nkl spatabktingmehet s6lid product

hydr ocar bon cont ai ni ng hal ogen-cont ai ni ng hydrocarbon is used as a
sol uti on of twighi anscbupibomd T dmgEmEnm icompound ppepacdtcenaocsokidol i d
~titanium catal yst conponent 20 according to the process as stated above,
t he armount of tikanium caaylypek teamrdnenyi.umFpatcheni ttchaal heen vmowrect edl y
i ncreases conpared_ with the case of using a 100 % purity titani um
conpound so t RBREatRe| PRLYmen hatrmnch tuig)s stesppERegntarity can’be

prepared at high yield by using such a solid titanium
i
B 10 catalyst component in polymerization of an 0-olefin of 3 or

more carbon atoms.

In such a situation, the present inventors have made
an intensive investigation on a solid titanium component
more excellent in polymerization activity, and completed

15 the present invention by finding that when a titanium
compound mixture ligquid which contains a specific amount of
hydrocarbon containing halogen—containing hydrocarbon is
used as a solution of titanium compound component in

é»Q _ preparation of a solid titanium catalyst component

20 according to the process as stated above, the amount of the
supported titanium per unit catalyst unexpectedly increases
compared with the case of using a 100 % purity titanium
compound so that a solid titanium catalyst component
excellent in activity per unit catalyst can be obtained.

25 The present invention was made in the light of the
prior arts as stated above, and the objects of the

invention is to provide a process for preparing a solid



excellent in activity per unit catal yst can be obtained. 25 The

present invention was nmade in the light of the prior arts as stated
above, and the objects of the invention is to provide a process for
preparing a solid - 3 ' 3 titanium
catal yst conponent for olefin polynerization capabl e of realizing
hi gh pol yneri zation activity per unit catal yst, and further to

prov de o b osestsla RESFOLL Wofbonans 40 KILOHL LR Dgc Bk ¢ Ui tani um

SUMVARY OF T@FgépYEhg£C¥£alizin h%gﬂ- j%ﬁgﬁﬁzﬁtﬁgh REERSE LD Iper Sehi ¢

titani umcata conponent for "ol éfin ynmeri zation, ‘according to
the 10 preggRb1iB¥eNLhQNFuLOREF | 58 rvwalRP 0breeekac EbPdptéparing a |
magnesi um conpound wth (B) a solution of titani um conpound to obtain
a solid titapbuotakahyssisgmped sl cdraiased ual catalybtt 86inpéhetBgnesi um
and a hal ogen as the essenti al conponents, 15 wherein a _
titani umonpbyainetixbyr €he i aipdle qurgardss .Ng 88 to 99 % by weight of a
titani um conpound and 1 to 12 % by wei ght of hydrocarbon contai ni ng
hal ogen- cont ai ni ng hydr ocarbon is used as (B) the solution of

titani um conpound. 20 The foll owings are exanples of such a
process for preparing a é%ﬂﬂ@ﬁﬁLQEnE§§+E@ﬂﬂ&ﬁﬁﬂconponent for olefin

The process for preparing a solid titanium catalyst
component for olefin polymerization, according to the

10 present invention, comprises a step of c0ntactihg (A) a
magnesium compound with (B) a solution of titanium compound
to obtain a solid titanium catalyst component composed of
titanium, magnesium and a halogen as the essential
~components,

15 wherein a titanium éompound mixture liquid comprising
88 to 99 % by wéight of a titanium compound and 1 to 12 %
by weight of hydrocarbon containing halogen-containing
hydrocarbon is used as (B) the solution of titanium

N2 compound.

| 20 The followings are examples of such a process for

preparing a solid titanium catalyst component for olefin
polymerization:
a process comprising the steps of contacting (A') a
solution of magnesium compound with (B) a solution of
25 titanium compound in the presence of (C) an electron donor
to give a solid component, and supporting thereon a

polycarboxylic acid ester, to obtain a solid titanium



pol ymeri zati on: a process conprising the steps of contacting

(A") a sol uti on of magnesi um conpound with (B) a solution of 25
titani um conmpound in the presence of (C) an el ectron donor to give a
solid conponent, and supporting thdreon a - pol ycarboxylic acid ester,
to obtain a solid titanium

cat al yst conponent conposed of titanium nagnesium a hal ogen and

pol ycar boxyl i h [ rn%gggg
wherein a ti téa:ml ur#gcorrpo nttx?:u?@%%lggu?g E:(L)rrprrllu(sﬁﬁng %E}m% '0%9 % b

wei ght of a t]?é %a@%x}'l&e aéid0 ester s VeI Untidr ocar bon
cont ai ni ng hal oge -contalnl hydrocarbon is used as (B) the solution
of titani um compsrdi@ind; and a process conprising the steps of
contacting (A') a 10 solution of magnesi um conpound with (B) a solution
of titan umgmrdind ivltahe upr esppoend@f mixurd Eiqoid aorieing

to give a solid conponent, supporting thereon a pol ycar boxylic acid

ester to §i ves@ tsw!99 phyduaighinef a titavitmctomppurd awl ild tor AQuét with
(B') a solution of 15 titaniumconpound, to obtain a solid titanium

cat al yst by oweiahtemif dydrosegbon containing neafeasnmontaigtiogen and

pol ycarboxylic acid ester, as the essential conponents wherein a

titani um confatdrPaAvRAN &9 q@@@da€0ﬁ§9|§hﬁgs°1Utl°n of titanium

compound; and
a process comprising the steps of contacting (A') a
solution of magnesium compound with (B) a solution of
titanium compound in the presehce of (C) an electron donor
to give a solid component, supporting thereon a
polycarboxylic acid ester to give a solid product, and
contacting the solid product with (B') a solution of
15 titanium compound, to obtain a solid titanium_catalyét
component compoéed of titanium, magnesium, a halogen aﬁd
polycarboxylic acid ester as the essential components,
wherein a titanium compound mixture liquid comprising
é,/ 88 to 99 % by weight of a titanium compound and 1 to 12 %
20 by weight of hydrocarbon containing halogen-containing
hydrocarbon is used as (B) the solution of titanium
compouhd and/or (B')_the sblution of’titanium compound.
According to the process for preparing a solid |
titanium catalyst component for olefin polymerization of
25 the present invention, a solid_titanium catalyst component
for olefin polymerization capable of realizing high

polymerization activity per unit catalyst can be obtained



88 to 99 % by weight -of a titaniumconpound and 1 to 12 % 20 by weight of
hydr ocar bon cont ai ni ng hal ogen- cont ai ni ng hydr ocarbon is used as (B)
the solution of titanium conmpound ‘and/or (B') the solution of titanium
conpound. According to the process for preparing a solid

titanium catal yst conponent for olefin polynerization of 25 the present

I nvention, a solid titanium catal yst conponent for olefin

pol ymer | zat | 16RO} fo Clmd &l 16# ehdichriea tARaKTBR pEE GR1ACT VITY per

unit catalys Bt Al ned

because the éHPHﬂ&sEf ﬁé?égggéled titani um per unit cat al yst

I ncr eases. process for preparing a polyolefin according to

the -present invenph@nuHPLEY SEGH HefdrinPlay BR1yeakiFPA acSofdind YEd
conposed of: (a) the solid titanium catal yst conponent obtai ned

according tOthaepﬁéééﬁtn£@$éﬁﬁﬁﬁh[HMblﬁyS an olefin polBhefizatsmoal un num
cat al yst conponent, and (c) an organosilicon conpound cat al yst

conponents 10abayirsg Sompdéed imkage. I n accordance with the
present invention, polyolefin can be produced in high productivity
(per unit catalysK?) the solid titanium catBRYERE DE@QEmEﬂtC»bt¥1H$EZDRAMVNG
15 Fig. 1 is a explanatory view show ng an exanple of the
according to the above-mentioned process,
(B) an organocaluminum catalyst component, and
(c) an organosilicon compound catalyst component
10 having Si-0-C linkage.
In accordance with the present invention, polyolefin

can be produced in high productivity (per unit catalyst).

BRIEF DESCRIPTION OF THE DRAWING
15 Fig. 1 is a explanatory view showing an example of the
process for preparing a solid titanium catalyst component
of the present invention. Fig. 2 is a schematic view
showing a device for measuring the composition of a
x&J titanium tetrachloride mixture liquid:
20 ' 1: condenser, 2: round flask, 3: ice water, 4: coolant

ciruclating pump, 5: Peristor pump, and 6: stirrer

BEST MODE FOR CONDUCTING THE I I
The process for preparing a solid titanium catalyst
25 component for olefin polymerization and the process for
preparing a polyolefin of the present invention will be

described in detail hereinafter.



process for preparing a solid titanium catal yst conponent of the
present invention. Fig. 2 is a schematic view showi ng a device for
measuring the conposition of a titaniumtetrachl oride m xture |iquid:
20 1: condenser, 2: round f@ask, 3. ice water, 4: cool ant
ciruclating punp, 5: Peristor punp, and 6: stirrer BEST
MODE FOR CONDUCTI NG THE | NVENTI ON The process for preparing a

solid titani um capak¥séing5to CON®GhesEer(tori rtte@ftidnpoliynprepatatiornst t he
process for preparing a polyolefin of the present invention will be
descri bed i ngdgbaikh bBetehibaht€italyst component composed of titanium, 6
According to the present invention, in preparation of a solid

titani um cat ahgaksiompanéns hahpyeedofthe temsempial compongnbsilyn and a
hal ogen as the essential conponents by cont act i I’l(); (A a nmgnesium
conpound Wit kopBpcaiingl (R) oa Dignesiun teomneunsh WistindB) aat pednutien cofrpound
mxture Iiquid ' conposed of 88 to 99 % by weight of a_titanium
conpound %nd titanium gempoungpya weleariuwg qomRYES: BEFtEERt ALARAY hal ogen-
cont ai ni ng hydrocarbon is used as (B) the _soluytion.,of . titanium
conpound. 1@omposed 988 F%n?%rﬁ‘ c‘%‘ﬁﬁfﬁﬁﬁ}‘tmqtg G &itepdie GemRoTRd apd
present invention_cgopprises, I tani um conpound i.n_an. ampunt of 88 -
99 % by wei gt ,t‘.’pfléf g]rjgﬁl Veéghé %g%x%%i’ca%‘m \ﬁé’lné-ﬁtl,rngﬂdhﬁ%ag%%ar bon
containi Ijg 'h%lo% %.gh(i?xat ﬁif&i’ggarbon is used as (B) the solution of

) titanium compound.

\”" 10 | The titanium compound mixture liquid used in the
present invention comprises a titanium compound in an
amount of 88 - 99 % by weight, preferably 90 - 99 % by
weight, and hydrocé.rbon contaiﬁing halogen-coritaining
hydrocarbon in an amount of 1 - 12 % by weight, preferably

15 1 - 10 % by weight.

As a titanium compound contained in the titanium
combound mixture liquid, there can be employed, for
example, a tetravalent titanium compound represented by the

..formula: Ti(OR)npXg-n

20 wherein R represents a hydrocarbon group, X represents a
halogen atom, and n satisfies 0sn<4.

Concrete examples of s.uch a titanium compound include
the titanium tetrahalide such as TiClg, TiBry, and TiI4; the
alkoxytitanium trihalide such as Ti(OCH3)Cls3, Ti(OC3Hs5)Clj,

25 Ti(On—¢4H9)Cl3, Ti (OCaH5)Br3z and Ti (0-iso-C4Hg)Br3; the
dialkoxytitanium dihalide such .as Ti (OCH3)2Cl3,

Ti (OC2Hs5) 2Clz, Ti(On-C4Hg)2Clz and Ti(OCzHs)2Bra; the



hydrocarbon in an anount of 1 - 12 % by weight, preferably 15 1 - 10 % by
wei ght . ~ As a titanium conpound contained in the titanium
conpound m xture liquid, there can be enployed, for exanple, a
tetraval ent titani um conpound repriesented by the f or mul a:

Ti(OR)[err] X[err] 20 wherein R represents a hydrocarbon group, X
represents a hal ogen atom and n satisfies O[err]n[err]A4.

Concr et e exabpl&bktytsitedniam iMarbahidensaghdas NTi YOEH3) 3¢1, the titani um
tetrahalide such as TiC[err], TiBr[err] and Til[err]; the

al koxyti t ani Ti{0C4HykCle TidOna€sHy) :00CHREr Tl XOChHsYyHy; THhe(OC[err]Herr])
Clerr], 25 Ti (Oh-Cerr]JHerr]) dferr], Ti (OCJerr]Herr]) Br[err] and
Ti (O iso- ([ eetfadBrodytBrifaniym sueh as Ti(GCHS koxyli QfuHgin di halGme such as
Ti(OCH err])[err]d[err], Ti ( err]H[erLri%err Cl[err], Ti
(On- ] er r ] H@Hguf el O fLeprFalinla And BE(Or2TefbYipgRettdBrerr]; the

7 trial koxytitani um nonohal ide such as Ti(OCHerr])[err]d, Ti
(oerr]ferr])] e&;‘l“]@l thpseq.opreferrp| éfr Fie dhrleyernepataining

H Br: th t et raal koxytitani um such
(oo or 1y EAe i e - ore] PEERRFEoS) 1vche CLCARANgS 1] HLerr]) [err] .

Ti (O so- H er. T 2-ethyl h | ) Al

t Ihege, | B?e%%%%a}{ag{ [%%ggr%gégm%%}’né}:e%rreg%ii%ﬁt{]{#ﬁ%ound, nor remng
f it > . 3 it - e

Pl tanium | edtiaguidhdd’ | mhe citRhdi LOfipodlS ALY it EEYST 0A 1S

contain thesgodid | B0 VAR S EBRbYuREs | 815971 SRt P Nomtfd ridfe slbiO O
more ki nds thereof.
10 of two or more kinds thereof.

The "hydrocarbon containing halogen-containing
hydrocarbon" contained in the titanium compound mixture
liquid is a mixture of halogen-containing hydrocarbon and
hydrocarbon. I

15 Concrete examples of the halogén—containing
hydrocarbon include the halogen—containing aliphatic
hydrocarbon Such as chloroethane, chloropropane,
chlorobutane, chlorochexane, chloroheptane, chlorooctane,

\g/ chlorononane aﬁd chlorodecane; the halogen-containing

20 alicyclic hydrocarbon such as chlorocyclohexane; the
halogen-containing aromatic hydrocarbon such as
chlorobenzene and chlorotoluene. These halogen¥containing
hydrocarbons may be contained in the hydrocarbon containing
halogen-containing hydrocarbon singly or in combination.

25 It is desired that the halogen-containing hydrocarbon is
contained in an amount of 0.01-3.0 % by weight in the

titanium compound mixture liquid.



The "hydrocarbon contai ni ng hal ogen-cont ai ni ng hydr ocar bon" cont ai ned
in the titani um conpound m xture liquid is a mxture of

hal ogen- cont ai ni ng hydrocar bon and hydr ocarbon. 15 Concrete
exanpl es of the hal ogen-containing hydr ocar bon i ncl ude the

hal ogen-contai ni ng aliphatic hydr.ocar bon such as chl or oet hane,

chl or opr opane, chl or obut ane, chl or ohexane, chl orohept ane,

chl or ooct ane, Cor&*ﬂettreo@&@ﬁ@@e@nafc{ahermb&hqdwu%e%@m ai ni ng
20 alicyclic hydrocarbon such as chl orocycl ohexane;

hal ogen- cont aidtiug ik etiphaltydr hodrbearbos) €se unsattﬁ*at@d)lé‘i'igﬁﬁﬁiénd

chl or ot ol uene. These hal ogen-cont ai ni ng hydrocar bons may be contai ned

in the hydrodwdmcarbonaendnghe aromhtiodeydioordrbion .ng Ametigocheen singly

or in conbination. . 25 It is desired that the hal ogen-containing

hydr ocar bon imreferredcdst ai hwydrpaaghonnibaming 406 baddralpmsei ght in the
8

titani um gonpound m_xture |IEUId .
Concr et e ®xamArddcylagly BYeLesnrdohsi acsaleratrd hydrocaxbonahesingi phatic
hydr ocar bon, the upsaturated allphatlc hydr ocar bon and the aromatic

hydr ocar bon. %ﬁﬂﬁifbpﬁe§§°ms Exgpptes b ?@FQiQUﬁﬂQﬂﬁﬁqﬁgnhﬁgﬁpﬁthOQG

car bon atons a referr s .a saturated hydrocarbon havi ng
4 o B A hs SBebonyrBots achiA Butien rtgabocarEBRS.
navi ng 416 G B! QTRALTC! HARRY! A0C0 00N ALY W WBaecane, NEPIANE)

oct ane, nonane ne cane, ecane,
tridecane, tetradecane, pentadecane and hexadecane. Among

et 10 these, preferred is a saturated hydrocarbon having 5-14
carbon atoms, preferably 6-12 carbon atoms. These
hydrocarbons may be contained in the saturated hydrocarbon
containing halogen-containing hydrocarbon singly or in
combination.

15 As such a titanium compound mixture liquid, there can _
be employed, for example, a mixture liquid comprisiﬁg 90-
98.6 % by weight of a titanium compdund, 0.1-0.9 % by
weight of 2-chlorooctane, 0-0.4 % by weight of hexane, 0.7-

W 4.5 % by weight of octane, 0.1-0.5 % by weight of nonane

20 and 0.5-3.7 % by weight of decane. |
The above composition of titanium compound mixture
- 1liquid may be obtained by blending the titanium compound
and the hydrocarbon containing halogen-containing
hydrocarbon both as aforesaid, or obtained by distilling a
25 solution containing a titanium compound which can be

obtained in the following preparation of a solid titanium

catalyst component.



tri decane, tetradecane, pentadecane and hexadecane. Among 10 these,
preferred is a saturated hydrocarbon having 5-14 car bon at ons,
preferably 6-12 carbon atons. These hydr ocar bons nay be contained in
t he saturated hydrocarbon coﬁ?aining hal ogen- cont ai ni ng hydr ocar bon
singly or in conmbi nation. 15 As such a titanium conpound

m xture liquid, there can be enpl oyed, for exanple, a mxture liquid
conpri sing 90- Con&Befe YeRdmyEdHHE Athhed ralghalhi um eeﬂgeuﬁé, (A) 1-0.9 % by
wei ght of 2-chl orooctane, 0-0.4 % by wei ght of hexane, 0.7- 4.5 % by
wei ght of oct afnplofPed- On5Sthe yrewdrghtimientdoanéncideatte OmbgBedidh by

wei ght of decane. The above conposition of titani um conpound

m xt ure hhilddedsuely & mddgrmesianh whlordde, nmaghestumabromidenpound
and-t he hydrocarbon cont ai ni ng hal ogen-cont ai ni ng hydr ocar bon both as
af oresai d, ormegheshed byditdetand inapresizé fdubwtiden tbetalkoxg a titani um
conpound whi ch can be _obtained in the follow ng preEargtion of a solid
titanium 3 magnebian Bakidpesich as methoxymagnesium chloride, 9
Concrete exanpl es of the pagnesjum conpound (A enployed jn the

present i nvenBFBRAXYIRIBRR Y SIS urhSOPTOPOKYMAgReE IR GR1eRtRSi um
chlor e, TRORSRL UL ELOILh e ot dR SIS T S e 200 gDcSl i o
aryloxymagnesium halide such as phenoxymagnesium chloride
and methylphenoxymagnesium chloride; the alkoxymagnesium
N 10 such as ethoxymagnesium, isopropoxymagnesium,
butoxymagnesium, octoxymagnesium and 2-
ethylhexoxymagnesium; the aryloxymagnesium such as
phenoxymagnesium.and dimethylphenoxymagnesium; the
magnesium carboxylate sﬁch as magﬁesium laurate and
15 magnesium stearate; and the inorganic acid salt such as
magnesium cafbonate, magnesium borate and magnesium
silicate. The magnesium compound may be a complex compound
or a composite compound with other metal, or a mixture with
;g/ : \ - other metallic compound or a mixture of two or more kinds
20 of these compounds. Among these, preferred is the
magnésium halide, particularly preferred is magnesium
chloride.
In the present invention, the magnesium compound may
be used as magnesium compound in a liguid state such as a
25 solution of magnesium compound or a magnesium compound
suspension. In the case of usiﬁg a magnesium compound in a

solid state, it is dissolved in a solvent having



et hoxymagnesi um chl ori de, i sopropoxymagnesi um chl ori de,

but oxymagnesi um chl ori de and oct oxymagnesi um chl ori de; the

aryl oxymagnesi um hal i de such as phenoxymagnesi um chl ori de and

met hyl phenoxymagnesi um chl ori de; th@ al koxymagnesi um 10 such as

et hoxymagnesi um i sopropoxynagnesi um but oxymagnesi um

oct oxymagnesi um and 2- et hyl hexoxymagnesi unt t he aryl oxynmagnesi um

such as g;spgiim%ﬁéggﬂ@?df&!% sqfaﬁn@&ﬁg%aggsicgmﬂgi&gea

magnesi um car gO ate su magnesi um1 aurate an nesit um

stearate; andgbhgehBAr §8MNhEgASES furk admsiERN ,2%r suspERABES i HML CRALAPRAT €,
magnesi um bor ate and nagnesi um silicate. The magnesi um conpound may be

a conpl ex conpawifly no s6LuBiTLENES 418l IHAP Foid maighbstheeorBbahd €6 a
m xture with other nmetallic conmpound or a mxture of two or nore Kkinds

20 of these gafpodnflagnedimmgcoiesamd Fueipansddn.s Thethe cas@gofSusing
hal i de, particularly preferred i s magnesi um chl ori de. I n
the preserft i avamapgheaiumheompouadiima dienuidd staye, it hbeyubedussd nmegresi um
conpound in a liquid state such as a 25 solution of magnesi um conpound or
a magnesi um csnpuobhdn of magweehan crempquncha@scdse isf ousihgla dbgeebvedn
compound in a, solid state, it is dissolved . in a solvent having

10 sol &Bi i sPhyeRbi PaYing ofo jHdAing ebiddtndfes wyroregium

sol ution of magnesi um conppund, or_. suspended in a, nmedium havi ng no

sol ubi |'i zi ng Sg{“PPW f'b?%\fﬁe%i%‘b%‘ﬁ%bt?%d“\agneswm compound. It 1S

preferred in the present invention that the magnesium

i 10 compound is used in the form of a magnesium compound
solution.

Examples of the solvent having solubilizing ability
for magnesium compound include, in addition to titanate, an
electron donor (E) such as alcohol, aldehyde, amine,

15 carboxylic acid and metallic acid ester excluding titanate,
which may be used singly or in combination with two or more
kinds thereof.

Examples of the titanate include the orthotitanate

A such as methyl orthotitanate, ethyl orthotitanate, n-propyl

20 orthotitanate, i-propyl orthotitanate, n-butyl '
orthotitanate, i-butyl orthotitanate, n-amyl orthotitanate,
2-ethylhexyl orthotitanate, n-octyl orthotitanate, phenyl
orthotitanate and cyclohexyl orthotitanate; and the
polytitanate such as polymethﬁltitanate, polyethyltitanate,

25 poly-n-propyltitanate, poly-i-propyltitanate, poly-n-

butyltitanate, poly-i-butyltitanate, poly-n-amyltitanate,



gi ve a magnesi um conpound suspension. In the case of using 5 a magnesi um
conpound in a liquid state, it nmay be used as a sol ution of magnesi um
conmpound as it is or it is dissolved in a solvent having solubilizing
ability for magnesium conpoudnll to give a solution of nmagnesium
conmpound. It is preferred in the present invention that the magnesi um
10 conpound is used in the formof a magnesium conpound sol ution.

Exanpl es of thg1s g{%%ﬁgg§§mkf%ydgyél Ag- ﬁbbbt§¥tlFanatéor magnesi um

conmpound |nclude tion to tltana ectron donor (E) such

as al cohol, _%g%ﬂ&yﬁiﬂ%até%n&%ﬂ' X:X/E'l@hé deapgngebal lic acid ester
excluding titanate, - which may be used singly or in conbination with

two or nore kirafplderedfthe alcohol hexanpl £61abilieind tasiEliayt ncl ude
the orthotitanate such as nethyl orthotitanate, ethyl orthotitanate,
n-propyl 20 forthajmnésinat esonpquaplincdutieothbaadiphanibdbudldohol such
orthotitanate, i-butyl orthotitanate, n-anyl orthotitanate,

2-et hyl hedyl asthethanehi esthansdty Propanoli t hutarelphetigylene glycol,
orthotitanate and cycl ohexyl orthotitanate; and-_the pol yti tanate such
as poIynethylmﬁthﬁbi@ar?kﬂ%kﬂr%HNQHHMmEﬁ§tan2$ BoP?hﬁ1?WE$W¢ i tthmat e,

pol y- |-propylt|tanate :? butyltitanate I - but Itltanate,
pol y- n- any| t i RERERR odtanol, 2-e eﬁaEPEylﬁ%E %* dipfersanol,

90|y_n_OCty|t£e€£gdeéyl alcohol, undecenol, oleyl alcohol and stearyl
alcohol; the alicyclic alcohol such as cyclohexanol and

10 methylcyclohexanol; the aromatic alcohol such as benzyl
alcohol, methylbenzyl alcohol, isopropylbenzyl alcohol, o-

methylbenzyl alcohol and o, 0, -dimethylbenzyl alcohol; and

the aliphatic alcohol containing an alkoxy group such as n-
butyl cellosolve and l-butoxy-2-propanol.

15 Examples of the carboxylic acid include the organic
carboxylic acid.of 7 or more carbon atoms such as caprylic
acid, 2-ethylhexanoic acid, undecylenic acid, undecanoic
acid, nonylic acid and octanoic acid.

Q/ . Examples of the aldehyde include the aldehyde of 7 or
20 more carbon atoms such as capric aldehyde, 2- ‘
ethylhexylaldehyde, caprylic aldehyde and undecylenic

aldehyde
Examples of the amine iﬁclude the amine of 6 or more
carbon atoms such as heptylamine, octylamine, nonylamine,

25 decylamine, laurylamine, undecylamine and 2-

ethylhexylamine.



pol yphenyl titanate and pol ycycl ohexyltitanate.
al cohol having solubilizing ability for magnesi um conpound i ncl ude
the aliphatic al cohol such 5 as net hanol, ethanol, propanol, butanol,

Exanpl es of the

et hyl ene gl ycol , met hyl carBi2 ol , 2-nethyl pentanol, 2-ethyl butanol
n- hept anol , n-octanol, 2-ethyl hexanol, decanol, dodecanol,
tetradecyl al cohol, undecenol, ol eyl al cohol and stearyl al cohol ;

alicyclic alcoholig%ﬁﬂﬂ%% %M?Eﬁﬁeﬁé99h1§8dﬁcﬁ9 ﬁ§?%€¥%g%§§FhQ%§p0|; t he

aromati ¢ al cohol suc

as benzyl al co , al cohol ,

i sopr opyl benzy{ L0 ltetFaalkoxidBeEi¥h P8 ZY] r 8b:6 08P t A¥Emethoxide,
a, a, - di met hyl benzyl al cohol; and the aliphatic al cohol containing an

al koxy group suedbréiuntetracthdptiie, celirosnlve eagraiis:as 2max opanol .
Exanpl es of the carboxylic acid include the organic

of 7 or nore farduied R rapebpasideprylic

aci d, undecyl enic acid, undecanoic acid, nonylic acid and octanoic
acid. - 5 Bteess ¢s tenatlee aatidebhgderomcdomier t (R aladefedased 7 or
more carbon atoms such as capric al dehyde, 2- ethylhexylaldehyde

caprylic al detnarthen Witdeep énest SOlveEFdeﬁ@@econcrete exampegnpifes of
t he am ne include the ami ne of 6 or

heptyl ani ne, #he yinghith&oLYSH dRFhEde Ehe.ﬂ%%Q@%ﬁHQM?Y Jrasapoon fech as

carbon atons such as

undecyl am ne and 2- th | hex

12

—
10

15

20

25

propane, butan en%aﬁg?nhexane, heptane, octane, decane,
dodecane and kerosene; the alicyclic hydrocarbon such as
cyclopentane, cyclohexane and methyl cyclopentane; the
aromatic hydrocarbon such as benzene, tolﬁene and xylene;
the halogenated hydrocarbon such as ethylenechlqride and
chrolbenzene; and a mixture thereof.

In the solution of magnesium compound (A') in which a
magnesium compound is dissolved in the aforesaid solvent,
the magnesium compound is generally contained in an amount
of 0.1 - 20 mol/liter, preferably 0.5 - 5 mol/liter to the
solvent.

As the medium having no solubilizing ability for
magnesium compound, there can be used the hydrocarbon
exemplified as the inert solvent, preferably the aromatic
hydrocarbon.

In the suspension in which a magnesium compound is
suspended in the medium having no solubilizing ability for
magnesium compound, the magnesium compound is generally
contained in an amount of 0.1 - 20 mol/liter, preferably

0.5 - 5 mol/liter to the medium.

t he

15

carboxylic acid
acid, 2-ethyl hexanoic

20



Exanpl es of the netallic acid ester include the zi rconi um

t etraal koxi de such as zirconi umtetranethoxi de, zi rconi um

t et raet hoxi de, zirconiumtetrabutoxi de and zi rconi um t et rapropoxi de.
5 These titanate and el ectrbd donor (E) may be used t oget her
with an‘inert solvent, and concrete exanpl es of the inert solvent

I ncl ude the aliphatic hydrocarbon such as pr opane, butane, pentane,
hexane, heptane, egt @Re, pd8SaRE, 1nventL§Pd%P%ﬁﬂJﬁp%l%ﬁhgﬁﬁne'tégg glicyclic
hydr ocarbon such as 10 cycl opentane, cycl ohexane an nethy? ?opentane
t he ar esapbhchydeonpobed S£ Chi e ez Qi&@_;nefsﬁ.hﬂleaﬁdaadhéﬂ:&&? 'as

t he hal ogenat ed hydrocarbon such as ethylenechlorlde and

chrol benzenethendsaentxalreotpenenfs is prepared by tbataetuhyopnef
magnesi um conpound (A') in which a 15 magnesi um conpound is dissolved in
t he af or esai Bagoksdum, with the hel tegines iaompoamdomdsttugegiiguad| y Tient ai ned
in an a nt of 0.1 - 20 nol/liter, preferably 0.5 - 5 nol/liter to
t he sofggResium Compoundﬁ%stQQFaﬁﬂiLMﬂMﬁ§diﬁg bbes6bubi bfzang ability
for 20 nmag ne i um conpound, there can be used the hydrocarbon

exenmpl i fied -58 PHéOPn‘é {38 ot VEHIP ST ieme Ao Py eVheuaLyndeseribed.

hydr ocar bon. In_the spension _in which a nmagnesi um conpound is
suspended in the ﬂ%ﬂ?ﬁﬁ%aﬁﬂ&’fﬁ? ?d‘:{]LF%ﬁ prﬁﬁsébﬁPFth‘FB?n% a rfgissi um

conpound, thglﬁ$89€§rggE WB?UH$§&§1 ne a ag goﬁﬁpwcontalned in an anount

of 0.1 - 20 nD er a Piter to the nmedi um

(1) A process for preparing a solid titanium catalyst

10 component composed of titanium, magnesium and a halogen as

the essential components by contacting a solution of
magnesium compound with a mixed solution of titanium
compound in the presence of an electron donor (C).
(2) A process for preparing a solid titanium catalyst
15 component composed of titanium, magnesium, a halogen and
polycarboxylic acid ester as the essential components by
contacting a solution of magnesium compound (A') with a
mixed solution of titanium compound (B) in the presence of
L) | an electron donor (C) to give a solid component, and
20 followed by supporting thereon polycarboxylic acid ester.
‘ (3) A process for preparing a solid titanium catalyst
component composed of titanium, magnesium, a halogen and
polycarboxylic acid ester as the essential components by
additionally contacting the solid titanium catalyst
25 component obtained in the process (2) with a mixed solution

of titanium compound.



13 In the present invention, a solid titanium catal yst
conponent conposed of titanium nmagnesium and a hal ogen as t he
essential conponents is prepared b%ﬂcontacting t he magnesiumwi th the
titani um conmpound m xture |iquid. 5 rmagnesi um conpound is generally
used in the formof a solution or as a suspension as previously
descri bed. : Concrete exanples of the process for preparing a

solid titani ym cahapyste§9NPON GiteptrE nds af @ol16WS titanium catalydd A
process for preparing a solid titaniumcatalyst 10 conponent conposed of

titanium nmageempbieatdcémposegedf asitanium,t kaghesdnin ahdcanpanegéens 4y
contacting a solution of magnesi um conpound with a m xed sol ution of
titani um theompsantiah tbmpgnesesdey doractliagt romidedosol@ion of
(2) A process for preparing a solid titaniumcatalyst 15 conponent
conposed of titi&andnm qalgmgn@nvltdl Hea | eegmyesdveh compoupd| guapeosyPn cimici d
ester as the essenti al npone nts by contacting a solution of
magnesi umtonpB&RE Fﬁ(?R 2 hiwperein’ Ri; %@Hr§%?%¥-$o?fao?1]f¥]t SHWR)c dFpound
(B) in the presence of an el ectron donorg%@8 ye a solid

n

conmponent , an&usﬁéndeﬁoFPoﬂ%ﬁr%ﬁa§mﬁborﬂFh&hﬂ1 060P§&89b6x?+¥%da0|d

oo ent conpoRetEh ArPERRERRASBERER! ek 3 o hemg e ol
Cont act i ng. t hE236PER EHPl The (Gt GRS ' S ABRRERE p® concacsB Ui e! Y
process (2) “%tﬂaﬁoﬁbﬁéglﬁ8|&6éﬁ%‘ln anyPfstldd.ani um conpound.

- 10 (5) A process for preparing a solid titanium catalyst
component composed of titanium, magnesium and a halogen as
the essential components by contacting a solution of
organomagnesium compound (e.g. MgR2;, MgR2R3; wherein R2
and R3 are each a hydrocarbon group of 1 - 20 carbon atoms)

15 with a mixed solution of titanium compound. In the case of
using a mixed solution of titanium compound which does not
contain halogen atom, the non-halogen-containing titanium
compound must be contacted with a halogenating agent such

o as SiXs or R4X (wherein X is a halogen and R? is

20 hydrocarbon) in any step.

(6) A process for preparing a solid titanium catalyst
component composed of titanium, magnesium, a halogen and
polycarboxylic acid ester as the essential components by
carrying out the contact with polycarboxylic acid ester in

25 any step in thé process (4) or (5).

(7) A process for preparing a solid titanium catalyst

component composed of titanium, magnesium and a halogen as



14 (4) A process for preparing a solid titani um catal yst
conponent conposed of titanium nmagnesium and a hal ogen as t he
essential conponents by contacting a m xed sol ution of titani um
conpound w th a magnesi um conpoudd suspension in 5 which
My(OR[err])[err] (wherein R err] represents an al kyl group) is

suspended in hydrocarbon. In the case of using a m xed sol ution of
titaniumco n l:ch, 1d Olen$eNH3 B i ng NSL L IEe A HBadth &yl ani um
conpound rrursT{{’)éP eg%%%%le_ Wt h n_ 59@ ﬁgf%éj%%ati ng agent in any step. 10
(5) A procegs &ALai @Rk ox0kind ihbk?ahﬂeﬂ gatal ¥8tin any srEpament
conposed of titantum nagnesium and a hal ogen as t he essenti al

conponent s byny¢ bt agid Rrctestiddt i(an of (6). or ganonmagnesi um conpound (e. g.

MJR22, MgR2R3;" wherein R2 _ and R3 are each a hydrocarbon group of 1 -
20 carbon atons) (db avgdocess fed peepardngod so01adi titaroinowetalylst t he
case - of using a m xed solution of titani um conpound whi ch does not
cont ai n Bal ogampatant ddmparnd vdl ddéandont anagngsiumanhailngen andonpound
must be contacted with a hal ogenating agent such as Si X4 or R4X
(wherein X iB0bN¢§¢hQK¥i¥ﬂuFQQﬁiQ?teZOaShﬁéﬁééﬁiﬁbn?omPPQﬁﬂﬁ%nWﬁiCh
(6) A process for preparing a solid titanium catalyst . conponent
conposed of €omRFiSRs FRapfeQMUeRChiPggensSYARSRS1on GRSy i c aci d
r h nti al n rryi i
e A e ey S SRR & Bt ogenar 88" RYLAGS U L SRS 1
in a molten state in a hydrocarbon in the presence of a
' 10 surface active agent to obtain a solid component by
solidification, and followed by contacting the solid
component with a mixed solution of titanium compound and
polycarboxylic acid ester to support the titanium compound
and polycarboxylic acid ester on the solid component.

15 The polycarboxylic acid ester supported on the solid
titanium catalyst component is preferably phthalate, more
preferably phthalic acid diester.

Although each amount of the above-mentioned components
Lz' used in the preparation of a solid titanium catalyst

20 component cannot be easily defined because it varies
.depending on the process of preparation, the titanium
compound is used in an amount of 0.01 - 1000 mol,
preferably 0.1 - 200 mol in terms of the titanium compound
in the solution based on 1 mol of the magnesium compound,

25 and the polycarboxylic acid ester is used in an amount of
0.01 - 10 mol, preferably 0.1 - 5 mol based on 1 mol of the

magnesium compound. The electron donor (C) is used in an



25 any step in the process (4) or (5). (7) A process for
preparing a solid titanium catal yst conponent conposed of titanium
magnesi um and a hal ogen as 15 t he
essential conponents by carryingldut the contact with an organic
carrier or an inorganic carrier in any step in any of the processes
(4) - (6). - (8) A process for preparing a solid titanium catal yst
5 conponent gonpas f i tai | | qgen .and ;

pol ycar boxylT ¢ aci g)dfeg)t'grl as@eishggh?g?géc%én%ﬂo‘ﬁﬁt@méﬁml basegh8Pi Les
steps of queREhidig &S RSk O 8Rb&ILNE N conplex particles of a

hal ogenat ed nagnesi um and an al coho in a nolten state in a

hydrocarbon in theeis@386Ceiehndumlfat SW LAt AFRA bRaGRLE N 2
solid conponent by solidification, and followed by contacting the

solid cmerienrd tickhiam)i wegneot uhiong of Ha{JIc@EﬂJrasCQmD@@Qeﬁegal
n

pol ycarboxylic acid ester to support the titani um conpound a

pol ycar bbxy|dampaeiethtast eInosutheassbl iid cobpaniant .cattyst compbfient,

pol ycarboxylic acid ester supported on the solid titani um cat al yst
conponent i $her eftermdlsl yaphichafahalogen itaniunprief edminlty 2pkt Babjc acid

di ester. Al t hough each ampbunt of the above-nenti oned conponents
used i n t he Bxedfeapilvoabertadsol 180+ | andithe chamipstrati® ofonponent cannot
be easily defined becayse it varies dependi ng on the process of

prepar at i onMagRESEIPAGLGARIUM 18 o3Bthdl i s 1ld BuefarakdyuabosE 8.01 - 1000

nol . . .-
' 50. 1In the case of the solid titanium catalyst component

™ 10 containing polycarboxylic acid ester, the molar ratio of
.polycarboxylic acid ester/titanium is about 0.01 - 100,
preferably about 0.2 - 10.
In the present invention, the following processes for
preparing a solid titanium catalyst component are
15 preferred. BAmong the followings, the process (2) is
preferable from the view of the polymerization activity.
(1) A process for preparing a solid titanium catalyst
component composed of titanium, magnesium, a halogen and
\J polycarboxylic acid ester as the essential components by
20 contacting a solution of magnesium compound (A') with a
solution of titanium compound (B) in the presence of an
electron donor (C) to give a solid component, and followed
by supporting thereon a polycarboxylic acid ester.
(2) A process for preparing a solid titanium catalyst
25 componént comprising the steps of contacting a solution of
magnesium compound (A') with a solution of titanium

compound (B) in the presence of an electron donor (C) to



preferably 0.1 - 200 nol in ternms of the titani um conpound ~in the
sol ution based on 1 nol of the nmagnesium conpound, 25 and the

pol ycarboxylic acid ester is used in an anmount of 0.01 - 10 nol,
preferably 0.1 - 5 nol based on 11ibl of the magnesi um conpound. The
el ectron donor (C) is used in an : 16
anount of 0.01 - 5 nol, preferably 0.05 - 2 nol based on 1 nol of the

magnesi um conpppl qa. solid .co ﬁ)on-gf:'ﬁ: S%hggoﬁri:&ﬁ %@z}fi‘lé' féoaw%@n%hus

obt ai ned contains titan um ragnésium and a oge he essénti al

5 conponent Sacid Nestsh @ Yhied o 's@EHU&SQEéEgsénéomln the the

atomc ratio of halogen/titaniumis about preferably about 4
- 100, and theoBi@prodidit &ith a solufREAESEURL tih Alth WlnfowddUB 'Y 0100,

preferably about 2 - 50. In the case of the solid titanium catal yst
conmponent  10obtcin a rBdigdalitaaiaaxyhtalgst dcompetient heompdsad et | 0 of
pol ycarboxylic acid ester/titaniumis about 0.01 - 100, preferably
about 0.25- I1@itanium, magnesiumheaphedegeni anénpobycattvectlild @sdidg
processes for preparing a solid titaniumcatalyst conponent are 15
preferred. /pdier t3m Yhe |egdangdalt Rempppents. (Wher@in the thrtendrabl e from
" the view of the polynerization activity. A process for
preparing a s‘EfPWEPIF}Q RIS tldEd e 1s use@momt%m@ feiiapadnmum
magnest um & ShSSEh VB ana/orPRCBERRKIb: 0B A SRS, Bl L e @

conponent s bycomp
It is preferred in this case that the titanium compound

~ 10 mixture liquid is used as both the solution of titanium
compound (B) and the solution of titanium compound (B').

The solution titanium compound (B) and the solution
titanium compound (B') may each be a titanium compound
mixture liquid having the same or different composition.

15 When only one of the solution of titanium compound (B) and
the solution of titanium compound (B') is the titanium
compound mixture liquid, the other solution of titanium
compound is a tetravalent titanium compound, preferably a

o halogen-containing titanium compound, more preferably a

20 titanium tetrahalide, particularly preferably titanium
tetrachloride.

The process for preparing a solid titanium catalyst
component for olefin polymerization preferred in the
present invention comprises in detail the following stages

25 of:

(I) contacting the solution of magnesium compound (A')

with the solution of titanium compound (B) in the presence



20 contacting a solution of magnesi um conpound (A') with a sol ution
of titanium conpound (B) in the presence of an . electron donor (C) to
give a solid conponent, and foll owed by supporting thereon a -
pol ycarboxylic acid ester. 18 (2) A process for preparing a solid
titanium catal yst 25 conponent conprising the steps of contacting a

sol ution of magnesi um conpound (A") mﬁth a solution of titanium

conpound (B)o¢ ptdiey RLASERC tofbratcs! 6t 5P ﬁog 4&&% rponent, pnd

17 give a so onponent, suppor |ng t hereon a po

acid ester t&ﬂﬂdﬁ%@bﬁp'é@p@ﬁ:@@.ﬂ@ thaﬂeoﬁoatﬁ&iyéwcﬁdssmc acifPlikdepr oduct
with a solution of titanium conpound ( obtain a solid titanium

cat al yst congnsrdauRosed idf proau&t;aan@m nmagnesi um a hal ogen and

pol ycar boxylic acid ester as the essential conponents, wherein the
titanium . cofgmurthrmihetrucenkaquidgi shelsssl 83 ghehsd wiiithn thk titani um
conmpound (B) and/or the solution of titani umconpound (B"). It is
preferred i mahisigusd ttigentibe tompound (Bhpoumbrdiicariaxtsamléd i quid is
used as both the solution of titanium ~ conpound (B) and the solution
of titani umtidigsevm qagalyst componentThe solutlon titani um conpound (B)
and the solution titani um conpound, (B') each be a titanium -

conpound mBeurtageqditd v HﬁO@‘H%l%%n@%rs‘H]tlf‘? @rré}ﬁiﬂlc(?orfﬁﬁf)ﬂ-%@n 15
e T O Sl Sl e SR Dot e 11
o presence of a hydrocarbon solvent (D). The stage (II) for
~ 10 producing the solid titanium catalyét component may be
conducted in the presence of polycarboxylic acid ester
and/or an electron donor (C') and/or a hydrocarbon solvent
(D'). The polycarboxylic acid esters used in the stages
(I) and (II) may be the same or different, the electrdn
15 donors (C) and (C') may be the same or different, and the
hydrocarbon solvents (D) and (D') may be the same or
different.
Examples of the hydrocarbon solvents (D) and (D')
L) include the aliphatic hydrocarbon such as propane, butane,
20 pentane, hexane, heptane, octane, decane, dodecane and
kerosene; the alicyclic hydrocarbon such as cyclopentane,
cyclohexane and methyl cyclopentane; the aromatic
hydrocarbon such as benzene, toluene and xylene; the
halogenated hydrocarbon such as ethylenechloride and

25 chrolbenzene, or a mixture thereof. Examples of the

electron donors (C) and (C') are to be described below.



conpound m xture liquid, the other solution of titanium conpound is a

tetraval ent titani um conpound, preferably a hal ogen- cont ai ni ng
titani um conpound, nore preferably a 20 titaniumtetrahalide, particularly
preferably titanium tetrachl &9 de. The process for
preparing a solid titani um catal yst component for olefin _

pol yneri zation preferred in the present invention conprises in detal

the follow ng stages t#e Qﬁtanlum compoué ImEONLAC Qg1%h%s%%!gglgge
magnesi um conpound (A') h the solution of t ]t ni-um conpound ( B)

the presence sgolution titanium compound (B) andfbor the s tﬁBﬁ ehieshian
donor (C) to produce a solid conmponent, and by supporting

‘thereon a pol ywaddownd i1(8'a¢i dneat@ition tot&hénﬂlﬂéﬁid&.%%hb@uﬁﬁoﬂﬂﬁﬁur@nd
(1) further contacting the solid product with the 5 solution of titanium

conpound (B') ltienicodscexampdlifiled abové) tidmremangs anydioyadypoaent .

The stage (1) for producing the solid product (a solid titani um
cat al yst conp@verifjiedayibeniumdaorpound nirkture 1iquiesebtainkdabirydrocarbon
solvent (D). The stage (Il1) for 10 producing the solid titanium catalyst
conponent nay $6tillingegngadubion ncemainine rte‘-éa@flum cpomebodywhichci d

ester and/ or an_ el ectron dongr (C) and/or drocar bon sol vent
(D). The pol rBS%yPF@naEPBpggF%@S°QEERF|ﬁP%¥ﬂ3Qﬂ9§é€§ in the(sfagad (11)

may be the Sang, 00 gygieregglugggﬁf%ontalnlng titanium compound which

) has not been supported on the solid titanium catalyst
~ 10 component in the stage (II), and a blend obtained by
blending the purified titaﬁium compound mixture liquid and
a liquid titanium compound so as to have the above
composition.
The solution containing titanium compound which has
15 not been supported on the solid product may be the solution
produced in preparation of the solid product by contacting
thé solution of magnesium compound (A') with the titanium-
compound (a sélution of titanium compound) and the electron
K;. donor (C), or produced in preparation of the solid product
20 by.contacting the solution of magnesium compound (A') with
a titanium compound mixture liquid and the electron donor
(C). The solution containing titanium compound which has
not been supported on the solid titanium catalyst component
may be the solution produced in the contact of the solid
25 product with the titanium compound (a solution of titanium
compound), or produced in the.contact‘of the solid product

with a titanium compound mixture liquid.



15 donors (C) and (C) may be the sane or different, and the

hydr ocar bon solvents (D) and (D) may be the sane or different.
Exanpl es of the hydrocarbon solvents (D) and (D) i ncl ude the

al i phatic hydrocarbon such as pr8ghne, butane, 20 pentane, hexane,

hept ane, octane, decane, dodecane  and kerosene; the alicyclic

hydr ocar bon such as cycl opent ane, cycl ohexane and net hyl cyclopentane;

the aromatic =~ i UdRAban couehiAsnbeRIeRs: uh WAURISRI hitheRss the

hal ogenat ed hydrocarbon such as ethyl enechloride an enzene or a

m xture thergsf bderamipporekd ba the sélegtpesadonas:s t!}@ NdgC) are to

be descri bed bel ow. As the
tltanlun1commmuanhum>danaaﬂsmqubdp0ﬁeﬂta$st@énerallyEaﬂsﬂluﬁldﬂ tani um
conpound (B) and/or the solution titanium conpound (B'), in addition

to the titantampcicnouribontxBGr & by weighguofl astieamnipin fdoagboalndy andt her e
are enpl oyabl e a 5 purified titanium conpound m xture |iquid obtained by
distillifg e wlunaldtvoft dydregarbeasi uand ovpoursliathixsolutionhds not been
supported on_the solid product in the stage (I') and/or a solution
cont ai ni ng td%%ﬂ@ﬁ%@ﬁp@@ﬁdcﬂﬁﬁéﬁlon thahasf%tem%uﬁé@r b@&téﬁ t he
solid titanium catal yst onent in the stage (I and_a bl end
obt ai ned by temper%ﬂ&%ﬁn%ﬁg7@h8 pbRef FeR F?WQ@E?&H%%nﬁ%d%H’ kt'6r £°Pi qui d
and iiéééﬁg&%élfgaqhu%b ”pouﬁdtﬁg ngfékrgggétigafgﬁ g/hour, a
titanium compound mixture liquid having the aforesaid
10 composition can be obtained.
In such a process for éreparing a solid titanium
catalyst component, although each amount of the components
(a*), (B), (B') and (C) and polycarboxylic acid ester to be
used varies depending on their kinds and the contacting
15 condition, thé following can be exemplified.
In the stage (I) for producing a solid product,
polycarboxylic acid ester is used in an amount of about
0.01-5 mol, preferably about 0.1-1 mol based on 1 mol of
o the magnesium compound in the solution of magnesium
20 compound (A'), the Solution of titanium compound (B) ié
used in an amount of 0.1 - 1000 mol, preferably 1 - 200 mol
in terms of the titanium compound in the component (B)
based on 1 mol of the magnesium éompound in the solution of
magnesium compound (A'). The electron donor (C) is used in
25 an amount of about 0.01 - 5 mol, preferably about 0.05 - 2

" mol based on 1 mol of the magnesium compound in the

solution of magnesium compound (a").



conposition The sol ution containing titanium conmpound whi ch has
15 not been supported on the solid product nmay be the sol ution

produced in preparation of the solid product by contacting - the
sol uti on of magnesi um conpound (A2lwith the titanium conpound (a
solution of titanium conpound) and the el ectron donor (C), or

produced in preparation of the solid product 20 by contacting the solution

of magnesi um conpPopRdekd\ Jr e hgn) forapﬁrbﬁﬁeh.ﬂg‘ ER8PSYE N XA 18 | QUi d

and the el ectron donor he sol uti on Containing titani um conpound
whi ch has cat@ﬁs@&%hmt%eo@ouhh&ﬁ' bl £itam W Soripgdutsd @onponent
may be the solution produced in the contact of the solid 2 product with
the titani um tonmpeeddin aars Gmduran off Ot.it anl000 mol, er@BrEly @ -preduced

in the contact of the solid product with a titaniun1conpound m xture
l'i quid. mol in terms of the titanium 28mpound in the Tmnsolart B')
containing titani um conpound whi ch has not been supported on the
solid productbagsed hen sbimal of the mpgnegivwacaiyeund ohlyporentsdlsidyeneral ly a
sol ution conprising about 85 % by weight of a titanium conpound and

5 a pluralityP®®deskr ocar bons, and when such a solution is - distilled
on the condition that, for exaqple, t he bottom tenperature is

70[err]C, the top ¥ § 3§[ QPF]:ECtPH% e3Ph comporfﬁrbrsﬁﬁ Stagedy
I qui d havi ngPREe Ss?%#at%%v SIIIeN 1 9 Cabo LROYI At er el rom €
-30°C to 150°C.
\

10 The solid titanium catalyst component thus obtained
contains titanium, magnesium, a halogen and polycarboxylic
acid ester.

In the solid titanium catalyst component prepared in
the stage (I) or (II), the atomic ratio of halogen/titanium

15 is 2 - 100, preferably 4 ~ 90, the molar ratio of
polycarboxylic acid ester/titanium is 0.01 - 100,
preferably 0.2 - 10, and the atomic ratio of
magnesium/titanium is 2 - 100, preferably 4 - 50.

o When a titanium compound mixture liquid composed of.88

20 - 99 % by weight of a titanium compound and lh—.12 % by
weight of hydrocarbon containing halogen-containing
hydrocarbon is used as the solution of titanium compound
component in the above-mentioned preparation of a solid
titanium catalyst component, the amount of supported

25 titanium per umit catalyst unexpectedly increases compared
with the case of using a 100 % purity titanium compound so

that a solid titanium catalyst component capable of



In such a process for preparing a solid titanium catal yst conponent,
al t hough each anount of the conponents (A), (B, (B) and (C and
pol ycarboxylic acid ester to be used varies depending on their kinds
and the contacting 15 condition, 2@ follow ng can be exenplifi ed.

In the stage (I) for producing a solid product, pol ycarboxylic acid
ester is used in an anount of about 0.01-5 nol, preferably about

0.1-1 | b . I . .th ' ound in the sol utjon of
maonesi um 20 CenbitIE B aceivaxbe o uaRt, FrER et tam dum PR inad-

d i 0.4 5 1L . b - 200 o in terns
g?eth;nt??aﬁrﬁﬁg%%#éﬁﬁnéP?r#%%%}%gﬁﬁagnéﬁbg%g)hiX&urebg%%%ﬂénpayﬁﬁﬁI of the

magnesi um conmpowieh A4 the $idwihi9hOkhe solu Qﬂeééﬁ%%#ﬁ%géngyﬁéggﬁ%i The

el ectron donor (C) 1s used in 25 an anount of about

preferably abodmbb@hi wHich has@otbased gﬂ?%o)P@édoént&?e MBINRP i Baegpound

in the sol ution of magnesi um conpoun
21 5 innchdiestsdage (donkakeingr eHecEaTut hen SO ifhdridsiint!m |
catal yst conmponent, the solution of titanium conpound (B is used in

an anount of Ocdmpour@DGvitdl ther ebdualby &f- t208nium conp@uridh drel/@e @het he
titani um conpound in the conponent (B') 5 based on 1 nol of the nmagnesium
conpound in tRoBHIiqn contaimyipguédtanium compourtdhevhisripdieat urok been

contacting each conponent as stated i '
supported the solid titanium catalyst component in the step

of contacting the so0lid product with the solution of

10 titanium compound so as to have the aforesaid composition,
_and.consequently the recycle of titanium compound and the
cost saving can be realized.
| Examples of the electron donors (C) and (C') used in
the present invention include the amines such as -

15 nmethylamine, ethylamine, dimethylamine, diethylamine,
ethylene diamine, tetramethylené diamine, hexamethylene
diamine, tributyl amine and tribenzyl amine; the pyrroles
such as pyrrole, methyl pyrrole and dimethyl pyrrole;

— pyrroline; pyrrolidine; indole; the py?idines such as

20 pyridine, methyl pyridine, ethyl pyridine, propyl pyridine,
dimethyl pyridine, ethylmethyl pyridine, trimethyl
pyridine, phenyl pyridine, benzyl pyridine and byridine
chloride; the nitrogen-containing cyclic compounds such as
the piperidines, the quinolines and the isoquinolines; the

25 oxygen-containing cyclic compounds such as tetrahydrofuran,
1{4—cineole, 1,8-cineole, pyrrolefuran, methylfuran,

dimethylfuran, diphenylfuran, benzofuran, cumarone,



above generally ranges from-70[err]C to 200[err]C, preferably from

-30[err]Cto 150[err]C. 10 The solid titanium catal yst conponent
t hus obt ai ned cont ai ns tit%@ um nmagnesi um a hal ogen and
pol ycar boxylic acid ester. In the solid titanium catal yst

conponent prepared in the stage (1) or (Il1), the atomc ratio of
hal ogen/titanium 15 is 2 - 100, preferably 4 - 90, the nolar ratio of

pol ycar boxyldix1agliahess ttitirahiy@iropirhs, OpPdan éz@,dihidrop?r%?r ahky 0.2 -

10, and the atomic ratio of magnesiunititaniumis 00, preferably
4 - 50. phenols Wies a R0t aarbonhcatpns nwhdk imdye Haviliad 1owap0serydf 88
20 - 99 % by weight of a titaniumconpound and 1 - 12 % by wei ght
of hydr ocar lporouwo suaihniasg phanojdencresdh) mkyienol, ethydmpbemolion |s used as
the solution of titanium conpound conponent in the above-nentioned

pr epar at i on mforylpdlengl, nonyilphandlm cumynlntenabrpuhasphthied ;atthent of

supported 25 titanium per unit catal yst unexpectedly increases conpared

with thed caketemassiafy3a-180 sapbertgtems ssialnasmushsmesomethyleghyla

solid titanium catal yst cqQnponent capabl e of

22 r 58508 g Mty LASPPYFY Y b%€°%4 tacefophanoneyn heazgpharaae:

Further, the titgriunlco 0 egt mxture |i obt Ened by
a

d b )
distilling €% QﬁﬁQSHeC_ ﬁ?ﬁ@q?+?%ﬁﬁi;#ﬂe éTB%Hﬁ%ﬁﬁJﬁé #hichhas not
been SUpporagﬂﬂﬁﬂl%&Em%oEhghpggdggétoaldehyde, propionaldehyde,

octylaldehyde, benzaldehyde, tolualdehyde and

10 naphthoaldehyde; the organic esters of 2 - 30 carbon atoms
such as methyl formate, methyl acetate, ethyl acetate,
vinyl acetate, propyl acetate, octyl acetate, cyclohexYl.
acetate, ethyl propionate, methyl butyrate, ethyl valerate,
methyl chloroacetate, ethyl dichloroacetate, methyl

15 methacrylate, ethyl crotonate, ethyl |
cyclohexanecarboxylate, methyl benzoate, ethyl benzoate,
propyl benzoate, butyl benzoate, octyl benzoate, cyclohexyl
benzoate, phenyl benzoate, benzyl benzoate, methyl toluate,

R - ethyl toluate, amyl toluaﬁe, ethyl ethylbenzoate, methyl

20 anisate, n-butyl maleate, diisobutyl methylmaleate, di-n-
hexyl cyclohexene carboxylic acid ester, diethyl nadic acid
ester, diisopropyl tetrahydrophthalate, diethyl phthalate,
diisobutyl phthalate, di-n-butyl phthalate, di-2-n-
ethylhexyl phthalate, y-butylolactone, d-valerolactone,

25 coumarin, phthalide and ethyl carbonate; the acid halides
of 2-15 carbon atoms such as acetyl chloride, benzoyl

chloride, toluate chloride, anisate chloride and phthalate



5 in the step of contacting the solution of nagnesium conpound with
the solution of titanium conpound and/or the sol ution contai ni ng
titani um conmpound whi ch has not been supported the solid titanium
catal yst conmponent in the step 24 of contacting the solid product wth
the solution of 10 titanium conpound so as to have the aforesaid
conposition, and consequently the recycle of titaniunlconpound and

th t ' [ - | ect
doﬁors (O Cg?ldci%\%{@e'cg{h&eegh@ Iot%ﬁg 20e§g]ﬁ Olfln?/t_é | on | ncars déent‘%w ggri ;122
such as 15 netjhwit amig,1 eééﬁéram:.%%prgbﬁfﬁt Byhap 1 ’ﬁftﬂi eééﬂéramcfﬂrgrm ne.

et hyl ene di anine, tetranethylene di am ne, hexane
tributyl am necgiél | rdriitad aid @ phhelP¥ERe) eSpoxy~p-riatithate PHO! €,

nmet hyl pyrrole and dlnethyl pyrrol e; pyrroline; pyrrolldlne I ndol e;

t he pyridi nes glsthas sizth 3y 12-disopentpllhglisypiabye-1 g-hyl pyridine,

propyl pyridine, di met hyl pyridine, ethylnethyl pyridine, trinethyl
pyridi ne, Pphendimehioxdipreparenz 2, 2pyii-deabuapt-by3 +dinmethoxypropaney,i de; t he
ni trogen-contai ning cyclic conmpounds such as t he piperidines, the

qui nol i nes and it edi-sigpinesyilnds 3 -thmetRexyprypame c chteraliolgexgslolaty 1 -2~
conmpounds such as tetrahydrof.uran, 1,4-cineole, 1,8-cineole,
pyrrol ef uran, FIPEAIGdn3- dlmEthQKNEFﬁ9ﬁﬂﬁra% 2 tlighisspentvam 1 .Benzof ur an,
cumar one, phthalane

tetrahydropyrd#ﬁmﬁﬁh9ﬁ¥gﬁﬂ?4Eehl3r659PHHY1f%elS°Pr°pY1
dimethoxypropane, 2-cyclohexyl-2-isopropyl-1,3-

~ 10 dimethoxypropane, 2-cyclopentyl-2-isopropyl-1,3-
dimethoxypropane, 2,2—dicyclopentyljl,3—dimethoxypropane,
1, 2-bis-methoxymethyl-bicyclo-(2,2,1]-heptane,
diphenyldimethoxysilane, isopropyl-t-butyldimethoxysilane,
2,2-di-isobutyl-1, 3-dimethoxycyclohexane, 2-isopentyl-2-
15 isopropyl-1,3-dimethoxycyclohexane and 9,9-
dimethoxymethylfluorene; the acid amides such as amide
acetate, amide benzoate and amide toluate; the nitrile such
" as acetonitrile, benzonitrile and tolunitrile; the organic
N phosphorus compound having P-O-C linkage such as trimethYl
20 phosphite and triethyl phosphite; and the anhydride such as
acetic anhydride, phthalic anhydride and benzoic anhydride.
The organic silicon compound represented by the
following formula (i) may be used as the electron donors'
(C) and (C'). |
25 These electron donors may be used singly or in

combination of two or more kinds thereof.



phenol s of 6 - 20 carbon atons which may have a | ower al kyl gr oup
such as phenol, cresol, xylenol, ethylphenol, pr opyl phenol ,

nonyl phenol , cunyl phenol and napht hol; the 5 ketones of 3 - 15 carbon
atons such as acetone, nethylethyl25 ket one, nethylisobutyl ketone,
acet ophenone, benzophenone acetyl acet one and benzoqui none; the
al dehydes of 2 - car bon atons such as acet oal dehyde,

pr opi onal dehyde, tﬁ% d?5éé§gfg §¥ngég%g%h¥g q 18'8&&%&9&9%ﬁ9”d 10

napht hoal dehyde; iC es e car on at ois uch as

met hyl  for mat an@ﬁéfé’ﬁ Pé?e}?éxﬁeexéféad BRC Ehat %ollowm V{:Sﬁ{pé oG | ate propy!

acetate, octyl acetate, cyc acetate, opi onat e, net hyl
butyrate, -ethyl val erate, nethyl chloroacetate et hyl
di chl oroacetate, meghyl 15 methacryl ate, ethyl crOtonate, eghyl
cycl ohexanecar boxyl ht e, net hyl bquaate é: i, benzoate, |  propyl
| ohexyl R13 -benzoaterphenyl

benzoat e, but g3 benzoat@orEt vyl ngoatd?
benzoate, benzyl behzoate, nethyl t e, et hyl toluate, anyl
toluate, ethykieth bgqigﬁpe nethX/r 0 anlsate n- butgyth ﬂBéEﬁt@EORIS

di i sobutyl nethyl mg| eat e, - he cycl ohexene carbokxylic acid
ester, diethyl nadig acid ,estrgh, dlmxmnﬂépylo&etrahydroghthalate,

di et hyl phthal at e, di i sobutyl phthal ate, di-n-butyl phthalate, di-2-n-

et hyl hexys phihatai®, R1leepriogbitsl actaperiteréd -oal tinationted 25
coumarin, phthalide and ethyl carbonate; the acid halides of 2-15

carbon at ons Bydbocsrisaetgtou) ®RderRlbanxDHI6 ecachcheprésent tpl uat e
CQLQride, ani sate chloride and phthal ate _ _
hydrocarbon group which is substituted or unsubstituted or

hydrogen atom, and R13 and R4 each represent a hydrécarbon
group or which is substituted or unsubstituted or a

10 hydrogen atom, preferably at least either of the two is a
substituted or unsubstituted hydrocarbon group. R13 and
R4 may be connected together to form a cyclic structure.
When the hydrocarbon groups R11-R16 are substituted, the
substituting groups include the heterocatoms such as N, O

15 and s, and have the groups such as C-0-C, COOR, COOH, OH,
SO3H, -C-N-C- and 'NHZ.

Concrete examples of the polycarboxylic acid ester
include the aliphatic polycarboxylic acid esters such as
diethyl succinate, dibutyl succinate, diethyl

20 methylsuccinate, diisobutyl o-methylglutarate, diethyl
methylmalonate, diethyl éthylmalonate, diethyl
isopropylmalonate, diethyl butylmalonate, diethyl
.phenylmaldnate, diethyl diethyimalonate, diefhyl

dibutylmalonate, monooctyl maleate, dioctyl maleate,



24 chloride; the ether of 2-20 carbon atons such as nethyl

et her, ethyl ether, isopropyl ether, butyl ether, anyl et her, anisole
and di phenyl ether epoxy-p-nenthane; the di et her such as

2-isopentyl -2-isopropyl -1,3- 5 28 met hoxypr opane,

2, 2-di -isobutyl -1, 3-di met hoxypr opane,

2,2-di -isopropyl -1, 3-di net hoxypr opane, 2-cycl ohexyl netyl -

i sopropyl -1, 3iqi gt %h%»i%%anamatgldbutfﬁm%e,l cﬁ(ﬁth vl

di et hoxypr opane, I sobutyl - 2-1 sopropyl™- - met hoxypr opane,

2- cycl ohexyl Birtydapilegte, 1 d31isopbopdl npthettwiiginassate, diallyl
2-cycl opentyl -2-isopropyl -1, 3- di met hoxypr opane,

2, 2- di cycl opeshlshc-idiate!, haxyprephyEhexyl fumarate, diethyl itaconate

1, 2- bi s- met hoxynet hyl - bi cycl o-[ 2, 2, 1] - hept ane,

dlphenyldlne&hmkﬁawc&y& cusmpcopytet e ya i et Thiex ywillvarerboxylic acid
2,2-di-isobutyl -1, 3-di net hoxycycl ohexane, 2-isopentyl-2- 15

i sopropyl$ 1, Bstienst lsuxhcpsl dhekbyeé hndt-@y@lohexaneahinpoxydageet hyl f | uor ene;
the acid am des such as anide acetate, am de benzoate and am de

t ol uat e; the ddiisobugydudh2-cyclohsxanesarperyliate baliashvilril e and
tolunitrile; the og%@plc phosphorus conpound having P-O C |inkage

such as tri mighpahysyophéishpte %ﬂ@ @%?%R¥%Hnﬂﬁﬁﬁﬁﬂw e ZKemakaCanhydri de
o o iSRRI e PALAR ) N S B 0
) L A SR oIS, ey e,
kfﬁds thpﬁeogﬂhthalate, diethyl phthalate, ethylisobutyl phthalate, di-
n-propyl phthalate, diisopropyl phthalate, di-n-butyl
phthalate, diisobutylphthalate, di-n-heptyl phthalate, di-
2-ethylhexyl phthalate, di-n-octyl phthalate, dineopentyl
phthalate, didecyl phthalate, benzylbutyl phthalate,
15 diphenyl phthalate, diethyl naphthalenedicarboxylate,
dibutyl naphthalenedicarboxylate, triethyl trimellitate and
dibutyl trimellitate; and the heterocyclic polycarboxylic
acid esters such as 3,4—furandicafboxylate. '
—/ Other examples of the polycarboxylic acid ester are
20 the long-chain dicarboxylic acid ester such as diethyl
adipate, diisobutyl adipate, diisopropyl sebacate, di-n-
butyl sebacate, di-n-octyl secabate and di-2-ethylhexyl
sebacate.
The solid titanium compbund for olefin polymerization
25 prepared by the process of the present invention may be

used as an olefin polymerization catalyst in combination

with an organometallic compound catalyst component



25 The pol ycarboxylic acid ester used in the present

I nvention is represented by the foll ow ng conpounds. H

H [err] 5 wherein R err] represents a substituted or
unsubsti tut ed hydrocarbon gr@dp, R err], Rerr] and Rlerr] each
represent a hydr ocar bon group which is substituted or unsubstituted or
hydr ogen atom and R13 and R14 each represent a hydrocarbon group or

which 1S SUDSLIUSNLE BRNDS! LLHLENeA! chon 0o YO AP AL gl 201 Y

at least either o u unsu tute

hydrocarbon gnolRe Rbaiddapie, aB&%BHoxE&lﬁ?%‘f@ﬁ téi%fcft%?gxr Eﬂ?nggrm a

cyclic structure. en the hydrocarbon "groups err are

substituted, 4 as an %&gghbggqﬁagngégﬂﬁ§uﬁ@plude t he heteroatons such as
N, O 15 and S, and have the groups such as GO C, COOR COOH, OH

SJerr]H -GN G manégxiiipier bf such an ol&9h6 'sd Bmetaigtdsnokattbdyst
pol ycarboxylic acid ester I ncl ude the aliphatic pol ycarboxylic acid
esters sufh as an oldifimhpolymerinatfondtdtdlysts umpmitsd nodi et hyl 20
met hyl succi nate, diisobutyl [err]-nethylglutarate, diethyl :

met hyl mal onat e, di@hylthet isplidl Sateniumieatyglyst conpomendpyl mal onat e,

di et hyl butyl mal-onat e, diethyl phenyl mal onat e, di et hyl

di et hyl nal onat e, didt hyn organocaluminum compound catalyst ‘component,
and (c) an organosilicon compound catalyst component
having Si-0-C linkage.

10 An example of the process for prepéring a solid
titanium catalyst component of the present invention is
illustrated in Fig. 1.

As the organometallic compound catalyst component, for
example, an organoaluminum compound, a complex alkylate of

15 a metal in Group I with aluminum or an organometallic
compound of a metal in Group II may be empioyed.

The organocaluminum compound is, for example, an
organoaluminum compound represented by the formula:

o/ R3;A1X3-n

20 wherein R2 represents a hydrocarbon group of 1 - 12 carbon
atoms, X represents a halogen atom or a hydrogen atom, and
nis 1 - 3.

'In the above formula, R2 is a hydrocarbon group of 1
- 12 carbon afoms such és alkyl, cycloalkyl or aryl, more

25 specifically, methyl, ethyl, n—propyl, isopropyl, isobutyi,

pentyl, hexyl, octyl, cyclopentyl, cyclohexyl, phenyl or

tolyl.



di butyl mal onate, nonooctyl naleate, dioctyl naleate,

26 di butyl nal eate, dibutyl butylmal eate, diethyl

butyl mal eate, diisopropyl [err]-nethylglutarate, diallyl

et hyl succi nate, di-2-ethylhexyl fud8rate, diethyl itaconate and

di octyl citraconate; the alicyclic polycarboxylic acid 5 esters such as
di ethyl 1,2-cycl ohexanecarboxyl at e, di i sobut yl

1, 2- oyel ohexaneoar boilate ofoGIU ot che ISHARNANORRNA BLapadad et by

nadi ate; the aromatic carboxyl1c acid esters such as nonoet hyl

phthal ate,  jhoidigeethyl cphs DRy B4 Bum iRk RN Es Rt bRk AL 2al RRLAODUL VI
10 phthalate, diethyl phthal ate, ethylisobutyl phthalate, di-

n-propyl pht hghakenydkileaRhaRy! tH Sebedmsldiuninhet, Y pht hal at e,
di i sobutyl pht hal ate, di-n-heptyl phthalate, di- 2- et hyl hexyl

pht hal ate, di tridgbplutphahahsien, direeperialuminum,phtidkat e, di decyl
pht hal at e, benzyl butyl phthalate, 15 diphenyl phthal ate, diethyl

napht hal erfedi ethiydkpigiealuminumidnd yiridgsvlladheviadingachexyl ate, tri et hyl
trinellitate and dibutyl trimellitate; and the heterocyclic '
pol ycar boxyl i @lkenyladiminymesuch g e enyilalammdingsy bial iy daluminum

O her exanpl es of the polycarboxylic acid ester _are _ 20_,the |ong-chain
di carboxyl i ¢ Belddest epchuas dinefrlarigduminum ghlexide, jAiebBylei umingnt e,
di i sopropyl sebacate, di-n- |, sebacate, di-n-octyl secabate and
di - 2- et hyl hex§P1°r_-'Lgeseﬂé&ﬁ?@?@y{)ﬁ&“mnm oy FheaRPURY LORBBLR { or
Ol?fln pOlynEEhi%E& 8 and dimethylaluminum bromide; the alkylaluminum

N~ 10 sesquihalide such as methylaluminum sesquichloride,

ethylaluminum sesquichloride, isopropylaluminum
sesquichloride, butylaluminum sesquichloride and
ethylaluminum sesquibromide; the alkylaluminum dihalide
such as methylaluminum dichloride, ethylaluminum

15 dichloride, isopropfialuminum dichloride and ethylaluminum
dibromide; and the alkylaluminum hydride such as
diethylaluminum hydride and_diisobutylaluminum hydride.
| As the organocaluminum compound, there can be used a

compound represented by the formula: R2,AlL3.p

20 wherein R2 is the same as defined above, L is a group of
—ORP, -OSiRC3, -OAlRY;, -NR®;, -SiRf; or -N(RY)AIRMy, n is 1
- 2, Rb, RS, RY and RP are respectively a group such as
methyl,_ethyl, isopropyl, isobutyl, cyclohexyl or phenyl,
Re is a hydrogen atom or a group of methyl, ethyl,

25 isopropyl, phenyl or trimethylsilyl, and Rf and RY are each

a methyl group or an ethyl group.



25 prepared by the process of the present invention may be used as an

ol efin polynerization catalyst in conbination with an organonetal lic
conmpound cat al yst component 27 -
containing a netal selected from Gﬂcﬂlp | to Goup Il of t he periodic
table, and optionally with an el ectron donor such as an organosilicon
conpound. _ An exanpl e of such an ol efin polynerization catal yst

5 is an ol efin pol a4 2adRN rbRbYItmSAIR! éSkPSinds, preferrdd)ist Be
solid titanium catal yst” conponent, (b) an organoal um num
conpound cat al ¥SipSaip desiesented byn@2, AT JOAERF0R0ANDSH | D EGATDALEM
cat al yst conponent having Si-OC |linkage. 10 An exanpl e of the
process for prepatisw-Bu)@LoAl (iso-Bu)pani um catal yst conponent of the
present invention is illustrated in Fig. 1. As the

organonet al | i ¢ conprhe ccaratlay stlkydapenefit a hetal in Gmxgnpl eéndan

or ganoal um num conpound, a conplex alkylate of 15 a netal in Goup | with
al um num of arabmmyemionetis .| ifor exampdeppvepresentedrgeyl the frawda:l may be
enpl oyed. 1 . The organoal um num conpound is, for exanple, an

or ganoal uni nuf@dRdéund represented by the fornul a: Rlerr]A X err]

20 wherein R err] represents a hydrocarbon group. of 1 - 12 carbon
atons, X repr RSEYTY lﬁal""@é’&ﬁsﬁ%%] bt oAy %‘é’erﬁaf‘(ﬁﬂ?e&r‘?&ts a

hydrocarbon group of 1 - 15 carbon atoms, and concrete
examples of such a compound are LiAl(CzHs)s and
LiAl (C7His5) 4.
The organometallic compound of a metal in Group II is,
for example, represented by the formula: RYRIMZ
wherein RK and Rl each represent a hydrocarbon group of 1 -
15 carbon atoms or a halogen, and they may be the same or
15 different except that both are halogens; and M2 is Mg, 2Zn
or Cd. Concrete examples of such a compound ére zinc
diethyl, diethyl magnesium, butyl ethyl magnesium, ethyl
magnesium chloride and butyl magnesium chloride. |
{ : | These organometallic compoﬁnd catalyst components may
20 be used singly 6r in combination with two or more kinds
thereof.

An elgctron donor (F) may be used, if necessary, in
combination with the organometallic compound catalyst
component. The electron donor (F) is, for example, an

25 organosilicon compound having.Si—O—C linkage. |
The organosilicon compound having Si-O-C linkage is,

for example, represented by the formula (i):



nis.1- 3. In the above fornula, Rerr] is a hydrocarbon group

of 1 - 12 carbon atons such as aIkyI, cycl oal kyl or aryl, nore 25
specifically, nethyl, ethyl, n- pro i sopropyl, isobutyl, pentyl,
hexyl, octyl, cycl opentyl, cyclo phenyl or tolyl.

28 Concrete exanpl es of the or ganoal um ni um conpound

include the trialkylal um num such as trimethylal um num

triethylalu BU i sopropylalum triisobutylal um num
trloctylalug$n3%%(?$ %%2 ethylhggg})alun1nun1and tridecylal um num t he

al kenyl al um QHgkéHﬁhRﬁSaﬂé%i’ e abpgi awya}, %ééi%ﬁ'mwmand o«ﬁ@' i des

such as di nethyl al um num chl oride, diethylal umnum lorid

di i sopropyl al um ndghehtes | Eeampli d YFUttHAHERRBEY 11icon é&h urske and
di met hyl al um num bromni de; the al kyl al um num 10 sequ|haI|de such as

met hyl al um naArseddutehhethethoxysidiag, alcuimaum s esHokesd Tundle,
I sopropyl al um num sesqui chl ori de, butyl al um num sesqui chl ori de and

et hyl al ud nudimeshul dimetltesyd tiarmd, k Wiaetmyi ddedhbalsiitane, such as

met hyl al umi num di chl oride, ethylalum num 15 dichloride, |sopropylalun1num
di chl ori de addleopy¢BWldnmnﬂhOXYSllamdoraﬁbdsylaﬁthhélmétb¢xysuﬁanﬂn hydri de
such as di et hyl al um num hydri de and d||sobutylalun1nun1h¥dr|de

As the or ganbabuhy Hoetvkbripxvsideaeat-payineghygldiethoxysilane,

diphenyldimethoxysilane, phenylmethyldimethoxysilane,
diphenyldiethoxysilane, bis-o-tolyldimethoxysilane, bis-m-

10 tolyldimethoxysilane, bis—p—tol&ldimethoxysilane, bis-p-
tolyldiethoxysilane, bis-ethylphenyldimethoxysilane,
dicyclohexyldimethoxysilane,
cyclohexylmethyldimethoxysilane,
cyclohexylmethyldiethoxysilane, ethyltrimethoxysilane,

15 ethyltriethoxysilane, vinyltrimethoxysilane,

| methyltrimethoxysilane, n-propyltriethoxysilane,
decyltrimethoxysilane, decyltriethoxysilane,
phenyltrimethoxysilane, Y-chloropropyltrimethoxysilane,
\; | _ methyltriethoxysilane, ethyltriethoxysilane,.

20 vinyltriethoxysilane, t-butyltriethoxysilane, n-
butyltriethoxysilane, iso-butyltriethoxysilane,
phenyltriethoxysilane, Yy-aminopropyltriethoxysilane,
chlorotriethoxysilane, ethyltriisopropoxysilane,
vinyltributoxysilane, cyclohexyltrimethoxysilane,

25 cyclohexyltriethoxysilane, 2—no;bornanetrimethoxysilane, 2-

. norbornanetriethoxysilane, 2-

norbornanemethydimethoxysilane, methyl silicate, ethyl



conpound represented by the formula: Rerr]AlL[err] 20 wherein Rerr] is

the sane as defined above, L is a group of -ORjerr], -CsiRerr],
-QAlR[err], -NRerr], -SiRerr] 05 -N(Rlerr])AIRerr], nis 1 - 2,
Rlerr], Rerr], Rerr] and Rerr] dre respectively a group such as

met hyl , ethyl, isopropyl, isobutyl, cyclohexyl or phenyl, Re is a
hydr ogen atomor a group of nethyl, ethyl, 25 isaopropyl, phenyl or
trimethylsilwilieedeR ButllapdlRbete] @ ne@8MphenoxydiTahly! group or an
et hyl group. _ _ 29 ' Anong t hese
or ganoal um nietdeseiaddylpresaland, i vinyltris (fcoammhoxyethpxesthand) py
Rerr]Al(QAIR err])[err] such as Et2Al QAl Et2 or :

(i so- Bu) [ er r VAn@AtiggeBaxyeiline, dimethylteHrmeatdipdyeldsdlllsyhage of a netal
in Goup I and 5 alumniumis, for exanple, represented by the fornula:
M err] Al R er fyclopentihbrémathpsysilangr ésents Li, Na or ‘K Rerr]

r epr esent ocarbon group of 1 - 15 carbon atons, and concrete

h
exanpl es if a?&@ﬁ‘yécé’%%ﬁﬁﬂ‘ay%El‘}‘_"l’tﬂl‘?’@[%"‘rlrﬂq‘ﬂ[le|2rr]3)'[err]' and 10
Li Al H . gh . talli d of t al
Al (Cerr] E@&EL£§E£§%6PPEQSK£F€%m? e or.ganonetal lic conmpound of a neta

in Goup |1 1| ‘by the formul a:

R[err]R[érr]%&%i%bePtxltrY@@ﬁS&%ﬁiﬂéﬂrJ and Rl err] each represent a
(0] -

hydr ocar bon group caron atoms or a hal ogen, and they nmay

be the same @i cyllofbhtoiahefHGEA: T, BISNoAre halogens: and M is My,

Zn ncrete exanple sucha conpound are zinc

diethyl, di emByhyMegoeshentyDidithet@idiys iTRARESLYT 2650y
- 10 dimethylcyclopentyl)-dimethoxysilane,
dicyclopentyldiethoxysilane; tricyclopentylmethoxysilane,
tricyclopentylethoxysilane,
dicyclopentylmethylmethoxysilane,
dicyc1opentyiethylmethoxysilane, hexenyltrimethoxysilane,.

15 dicyclopentylmethylethoxysilane,
cyclopentyldimethylmethoxysilane,
cyclopentyldiethylmethoxysilane and
cyclopentyldimethylethoxysilane.

k; Among these, preferred are ethyltriethoxysilane, n-

20 propyltriethoxylisane, t—butyitriethoxysilane,
vinyltriethoxysilane, phenyltrietho#ysilaﬁe,
vinyltributoxysilane, diphenyldimethoxysilane,
phenylmethyidimethoxysilane, bis-p-tolyldimethoxysilane, p—'
tolylmethyldimethoxysilane, dicyclohexyldimethoxysilane,

25 cyclohexylmethyldimethoxysilane, 2-
norbornanetriethoxysilane, 2-

norbornanemethyldimethoxysilane, phenyltriethoxysilane,



magnesi um chl ori de and butyl magnesi um chl ori de. These
organonetal | i ¢ conpound cat al yst conponents may 20 be used singly or in

conbination with two or nore kinds t her eof . An el ectron
donor (F) may be used, if necessaﬂ&, in conbination with the
organonetal | i ¢ conpound cat al yst conponent. The el ectron donor (F)

is, for exanple, an 25 organosilicon conpound having Si-O C |inkage.
The or ganow&ww&dﬁm&gsﬂa&c héRRRP + Snethoxysifl@hegXxanpl e,

represented by the formula (i) 30
RP[err]Si (Giiﬁlrdﬁe{rﬂfyﬂtrlethoxyénane, tr&eE Bhper@indennd sRilane] ange each
a hydrocarbon group, and 0O<n<4. - Concrete exanples of the
or ganosi | i caycopeityddimethyilnekthdeysilams hyl net hoxysi | ane,

tri nmet hyl et hoxysi | ane, 5 dinet hyl di net hoxysi | ane,

di et hyl di et hoxy Sxaapdes of théi eseptopy| dimet h(Ky sndinyable, other
t - but yl met hyl di net hoxysi | ane, t - but yl met hyl di et hoxysi | ane,

t - anyl ned hylehasn tibheps loagenosilicod pompeiad meate ey 3 taegen-

phenyl met hyl di net hoxysi | ane, di phenyl di et hoxysi | ane,

bi s- 0- t ol yl dIREGS Pémgouﬁﬁs AY9en- ?Qﬁ%@%ﬂ#ﬁﬁfﬁﬁ&ﬂﬂqnéhénd a

bi s- p- tonIdlnEthox si |l ane, .bi,s- p- t ol yl di et hoxysi | ane,

bi s- et hyl phéRASR SEPBtPARENT c°mp°‘éi'il“?:yclohexyld|nethoxysHane

cycl ohexyl net hyl dj_net oxyS|I cycl ohexyl net hyl di et:hoxysi| ane,
ethyltrlnethoxysg$%ﬂgﬁ of %ﬁe nitrogen contalﬁ&ng c&ﬁpound arg Eh

2, 6-substituted piperidine, the 2,5-substituted piperidine,
~ 10 the substituted methylenediamine and the substituted
imidazolidine.

Examples of the oxygen-containing compound are the
2,6—substituted tetrahydropyran and the 2,5-substituted
tetrahydropyran.

15 Example of the phosphorus-containing compound is the
phosphite.

These electron donors (F) may be used singly or in
combination with two or more kinds thereof.
{ ' The olefin polymerizable with such an olefin

20 polymerization catalyst as étated above ié, for example, an
o-olefin of 2 - 20 carbon atoms such as ethylene,
propylene, l-butene, l-pentene, l-hexene, 4-methyl-1-

pentene, l-octene, l-decene, l-dodecene, l-tetradecene, 1-

hexadecene, l-octadecene or l-eicosene.

25 In polymerization, these olefins may be used singly or
in combination with two or morelkinds thereof. Further as

a polymerization monomer, there may be used an aromatic



15 ethyltriethoxysil ane, vinyl trinethoxysil ane,
nmet hyl t ri net hoxysi | ane, n-propyltriethoxysil ane,

decyl tri net hoxysi | ane, decyltriethgxysil ane, phenyl tri met hoxysi | ane,
[err]-chloropropyltrinethoxysilane? nmet hyl tri et hoxysilane, .
ethyl triethoxysilane, 20 vinyltriethoxysilane, t-butyltriethoxysilane, n-
butyl triethoxysilane, iso-butyltriethoxysilane, phenyl tri et hoxysil ane,
[err]-ani nopr opithyT | conpited s as styebhar 8+ 4 eI POXMSIdANe . an
ethyltriisopropoxysil ane, vinyl tributoxysilane,

cycl ohexyl tri reliwepykid angyl 2ompoyadobasi| &5 ¢ihgkyedlcH8ane; a

2- nor bor nanet ri met hoxysi | ane, 2- nor bor nanetri et hoxysi | ane, 2-

nor bor nanemnret hear et Fesfidys isuanie asmeykibpenténaf ecyeldhdptene, norbornene,

31 silicate, butyl silicate, trimethyl phenoxysil ane,

met hyl tri al | yl ety -novppirnens [ setiamee hodgdedeneg it anajethyl -

vinyl triacgtoxysil ane,_ dinethyltetraethoxydisil oxane; .

cyci opentyPtri *ﬁ»&nﬂ#ﬂ%ﬁ?ﬁn9?l'253nétﬁ?}Ey%l%ﬁmﬂﬂ%ﬂhyﬂnﬂaﬁmhxygﬂraﬁe, 2, 3-
[ ' h il ane, cycl opentyl triethoxysil ane;

g:252Png%f;?gﬁg&{h%%#gﬁ%gﬁé%%ﬁpg?g_pluralitg ofFLnsgéurated b&%ds, for

g?hQ?L;Yg;gFgg%%#§ﬁ%gg%ggéﬁay§§|ggng%Ségﬁgt°Qﬁé%ﬂﬁ?ﬂxﬁﬁﬁﬂqﬂ3€Fﬁo§§sﬁrane;
tricyclopentylehRaxySid 30adiene, ¥LhSHTPPENEYIEIIROR 1 308 1v1-1,6-
octadiene, 6-propyl-1,6-octadiene, 6-butyl-1,6-octadiene,
~ 10 6-methyl-1,6-nonadiene, 7-methyl-1,6-nonadiene, 6-ethyl-
1,6-nonadiene, 7-ethyl-1,6-nonadiene, 6-methyl-1,6-
decadiene, 7—methy1-1,6—decadiene, 6-methyl-1, 6-
undecadiene, isoprene or butadiene.
The polymerization may be conducted by a liquid phase
15 polymerization such as a solution polymerization or a
suspension polymerization, or a gas phase polymerization.
In polymerization, the solid titanium catalyst
component (a) is generally used in an amount of about
_ 0.0001 - 50 mmol, preferably about 0.001 - 10 mmol in terms
20 of the titanium atom in the soiid titanium catalyst
component (a) based on 1 liter of polymerization volume.
The organcaluminum catalyst component (b) is generally used
in an amount of about 1 - 2000 mol, preferably 2 - 500 mol
in terms of the aluminium atom in the organoaluminum
25 catalyst component (b) based on 1 mol of the titanium atom
in the polymerization system. The organosilicon compound

(c) is generally used in an amount of about 0.001 - 50 mol,



di cycl opent yl net hyl met hoxysi | ane, di cycl opentyl et hyl net hoxysi | ane,
hexenyl tri met hoxysi |l ane, 15 dicycl opentyl net hyl et hoxysi | ane,
cycl opent yl di et hyl net hoxysi | ane cycl opent yl di et hyl met hoxysi | ane and

cyclopentyldinethylethoxysilane.34 Anong these, preferred are
ethyltriethoxysilane, n- 20 propyltriethoxylisane,
t-butyltriethoxysilane, vinyltriethoxysilane, phenyltriethoxysilane,

Viny|tribUt?%£EbE§BQy dibBienyl gi net 7eXysl 1ded on 1 mol of the
phenyl nmet hyl'di net hoxysi | ane, bis-p-tolyldinethoxysil ane, p-

tol yl met hyl GilngtiR@xs atane indthy Coederdyd Hintiiuh0esta19238, codPonent

cycl ohexyl net hyl di net hoxysi | ane, 2- nor bor nanetri et hoxysi | ane, 2-

nor bor nanengihyl di net hoxysi | ane, phenyltriethoxysil ane,

32 di cycl opent yl di met hoxysi | ane, hexenyl tri met hoxysil ane,

cycl opentyl tri et Wweys hiydnegenr isyedapein \Whee tdodyyeirizat iand

cycl opent yl di met hyl met hoxysi | ane. Exanpl es of the el ectron donor
(F) enplbyaodyodefién haginghanlatees enektyfHosi Itvaten ceonpeunbtainedaso

ni t rogen- . cont ai ni ng_conpound, oxyqfn-conpaining conpound and a
phosphor us- ¢dataithengodsapdandweight of "the nedl pplypéefin can be

ni trogen-contai ni ng coppound are_th 2, 6-substituted piperidine, the
2,5-substitGP@Grﬁ#g§§i nEﬁe feed of hydrogen.

In the case of a liquid phase polymerization, the
reaction is generally proceeded on the condition that the
10 polymerization temperature is about -50 to 200°C,
preferably about 20 to 100°C, the polymerization pressure
is atmospheric pressure to 100 kg/cm?, preferably 2 to 50
kg/cm?. 1In the case of a gas phase polymerization, the
polymerization temperature is set at about -50 to 200°C,
15 preferably about 20 to 100°C, the polymerization pressure
is set at atmospheric pressure to 100 kg/cm?, preferably 2
to 50 kg/cm2.
The polymerization may be conducted batch-wise,
semicontinuously or continuously.
20 ' )
EFFECT OF THE INVENTION_
According to the process for preparing a solid
titaniuﬁ catalyst compound of the present invention, a
titanium compound ﬁixture liquid composed of 88 to 99 % by
25 weight of a titanium compound and 1 to 12 % by weight of
hydrocarbon containing halogen-containing hydrocarbon is

used as a solution of titanium compound in preparation of



10 the substituted nethyl enedi am ne and the substituted

I m dazol i di ne. Exanpl es of the oxygen-containing conpound are

t he 2, 6-substituted tetrahggropyran and the 2,5-substituted
tetrahydropyran 15 Exanp of the phosphorus-containing compound is
t he phosphite. These el ectron donors (F) may be used
singly or in conbi nation with two or nore kinds thereof.

The ol ef i n pole/ BYlicRRiean il HEA1RE: Ob&iddund0 SRPILHIRT wZabiles catal yst as
stated above is, for exanple, an a-olefin of 2 - 20 carbon atonms such

as et hyl ene,titaniunprapplgse, cdmpoinedefod -glashianpolineiene iod- net hyl -
pentene, 1l-octene, 1-decene, 1-dodecene, 1-tetradecene, 1-
hexadecene, cbhpatfladefemeadizingi bbgknectiviRy per unit peltpdgsizatndpe t hese

ol efins may be used singly or in combination with two or nore Kinds

t her eof . Furdbdteringdl. a polynerization nDnoner there may be used an
aromatic : vi_nyl conpound such as
styrene ¥r allyl l?'élﬁiélﬁ?é?: She tltanwmc%nmsmﬁ A tagiep ddAM-1SuBRY gke
V|nylcyclohexane polefin such as Iopentene ¢l ohept ene,
nor bor nene, © tameSi ¥t thiﬁb’f‘%o\ﬂﬁ%@lq%‘t%é{% %1‘2‘“rret hyI

5 1,4,5,8-d ha 3.4, 4a 8.8 d hal
conpound ha\ﬂlqr%}éma U’%‘&FP‘[ {iaﬁfn ﬁs%?%f?a?o“%a rr%g”%f(#,eas% ?'degﬁﬁgﬁl%t a
conj ugat ed A% Q%% %%QbugﬁtSgngéggfnéuEQquofhtlon of magnesium

compound with the solution of titanium compound and/or the

Bnd 10 solution containing titanium compound which has not been
supported on the solid titanium catalyst component in the
step of contacting the solid product with the solution of
titanium compound so as to have the above-mentioned
composition, and consequently the recycle of titanium

‘15 compound and the cost saving can be realized.

The process for preparing a polyolefin of the present
invention employs the olefin polymerizatién catalyst
containing the solid titanium compound catalyst component

QJ; as stated above, so that olefin polymerization can be

20 conducted at high polymerization activity.

EXAMPLE
The present invention is illustrated below with
reference to examples, which should not be construed as
25 1limiting the scope of the invention. |
In the examples, the composition of titanium

tetrachloride mixture liquid was determined by measuring



met hyl -1, 6- oct adi ene, 7-nethyl -1, 6-octadi ene, 6-ethyl-1,6- oct adi ene,
6- propyl - 1, 6- oct adi ene, 6-butyl-1, 6-octadiene, 10 6-nethyl-1,6-nonadi ene,

7-met hyl - 1, 6- nonadi ene, 6-et hyl - 1, 6- nonadi ene,

7-ethyl -1, 6-nonadi ene, 6-nethyl -1,%6 decadi ene,

7-met hyl -1, 6- decadi ene, 6-nethyl -1, 6- undecadi ene, isoprene or

but adi ene. The polynerization may be conducted by a liquid phase

15 pol ymeri zagjd OQYaggggg% ase&% 4085 Q) WEIHLZ &l 1R% 10k Shown inSES@ENsi on

pol ymeri zati on, ymeri Zati on.

pol ymeri zat i Og>yl %;Jag SBkbilabbhRREIN Caﬁ&llaéltculate &@%ﬂ&‘i'&? b8) thé

general ly use an anount of ‘about preferably

about 0.001 - +1QaPH0 kBti8EABor28e, Ofhd h@ifgﬂtaraiﬂlrﬂh@t echnithe solid
titani um catal yst conponent (a) based on 1 liter of polynerization

vol une. tEte aehgapedkuwhs ufivwad dby decaxmrgzdmentthigbvetiighgenéral | y used

I n an anmount of about 1 - 2000 nol, preferably 2 - 500 nol . in terns
of the al U nihydracarbbn fhemotganwaighnrnﬁnthEEtlU@@uaMy§Etcanbbﬂéh@e(b)
based on 1 nol of the titani um atom in the polynerization system The
or ganosi | i conmierrpaendiquid. (E}g+s2gbﬁe¢EQQEﬁm§§%§ Vi e ShAWiRE 8f about
0.001 - 50 nol, Qreterably about
0.01 - 20 nol dexdce vRed ok Beagweing the éfqmﬁ%%oat o EAtaRium

or ganoal um num cat al yst .co nen
usgd in the pGF}ﬁ@F igg} ﬁnggxture lqulé wherein 1 repfggenthydrOgen 's

condenser, 2 represents a round flask, 3 represents ice
10 water, 4 represents a coolant circulating pump, 5
represents Peristar pump, and 6 represents a stirrer.
(1) To a 200-ml dried round flask, about 20 ml of toluene
was charged.
(2) 10 ml of a specimen was pipetted oﬁt and charged into
15 the round flask.
(3) As shown in Fig. 2, ;he flask was joined with a
condenser, and cooled by ice water.
(4) A coolant circulating pump was turned on to circulate

the ice water inside the condenser.

C

20 (5) When the condenser was cooled,-Peristar pump was
turned on to commence the dropping of a pure water at the
rate of 2 ml/min. (SPEED = X 15, CONTROL = 3-5, POWER = R)
(6) During the_dfopping of water, a yellowish bran solid
was produced. In such a situation, a stirring operation

25 was gently carried out with the_joint of the flask and the
condenser held by hand. (The stirring operation may be

carried out by a stirrer set to the device.)}



5 polyolefin having a large nelt flow rate can be obtained so t hat

t he nol ecul ar wei ght of the obtained polyolefin can be controll ed by
the feed of hydrogen. - In the case of a liquid phase

pol yneri zation, the reactidd is generally proceeded on the condition
that the 10 polynerization tenperature is about -50 to 200[err]C,
preferably about 20 to 100[err]C, the polynerization pressure S
atmospheri ¢ @nes g el ehéoarls {)EH&OPWJ&E@W&% Zdrit i20ed, thek@beig. In the
case of a gas phase pol ymeri zati on polynerlzatlon tenperature is
set at aboutyz5@illo2BheER] e alblowded eI i abiHen?@nkoc1808esE] C, the
pol yneri zati on pressure Is set at atnospheric pressure to 100 kg/cn®,
preferably Zhe liqutid #@sk@isaPpeared, the reEtxipel wewrr coaplenedny be
conduct ed batch-w se, sem conti nuously or continuously. 20

EFFECT OF THB)l NyENelrOkhe content ofcthme diowpd Eliask prascénsrbducedepari ng a
solid titani um catal yst conpound of the present invention, a

titani un® compd@idmdi sepasatPyVi ﬂu@@@po%ecﬂ-(bfmk@ft sodgenehysedsfonei ght of a

titani um conpound and 1 to 12 @6b¥ ght _ of hydr.ocar bon cont ai ni ng
hal ogen- conteashiimg fpar éBaigenof sthe rO‘&F%Gﬁ]é’?ka“?(ﬁ @dsen 18t redugadum
conpound i n preparation of 35 =~ t he
solid titanitm §F?§FaEBH¥OGHHne%OAthat a solid titani um catal yst

conpound fOQ ?IeE%p el DTS £|Zatfunnel A was shaken and allowed to

stand for separation, and then an aqueous phase was

10 introduced to another separatory funnel B and a toluene
phase was introduced to a 50—m1 measufing flask.

(10) 10 ml of toluene was charged into the separatory
funnel A to wash the inside thereof, and then introduced to
the separatory furinel B to be shaken.

15 (11) After the separatory funnel B was allowed to stand for
separation, a tolqene phase was introduced to the 50-ml
measuring flask formerly charged with toluene.

(12) About 0.5 ml of p-xvlene was added to the 50-ml
measuring flask charged with toluene, and measurement. by

- 20 gas chromatography was conducted under the following

conditions.

Conditions for Measurement of Gas Chromatography
Apparatus: SHIMAZU GC-14A
25 Data Processor: SHIMAZU C-R7A
Column: DB-WAX (0.25 mmo x'30 m df = 0.5 um)
+DB-1701 (0.25 mme X 30 m df = 1.0 um)



capable of realizing high activity per unit catal yst can be obt ai ned.
5 Further, the titani um conpound mxture liquid nay be obt ai ned
by distilling the solution contai |ng titani um conmpound whi ch has not
been supported on the solid produéet in the step of contacting the
sol ution of magnesium - conpound with the solution of titanium conpound
and/or the 10 solution containing titaniunlconpound whi ch has not been

supported on the Qi gt in the o ep of
contacting the soli ciL pr o?é@évggttﬁﬂteﬂe Fut gc?}mlnn) Qt iztzzgn?ur(ri%orrpound
so as to hav g&e above- nenti oned conp05|tion, and consequently the
recycle of titanium 15 conpound and the cost saving can be realized.

The process for pﬁggg@lﬁéﬂ%dyaag&ﬁfhaoqé the present i nvention

enpl oys the olefin polynerization cafalyst containing the solid

titani um conpound meHRlobHt TeRHRIRRMe: 220°@S Stated above, so that olefin
pol yneri zation can be 20 conducted at high polynerization activity.

EXAMPLE 5 Detleetpeseub i(AYEND (i ONkd Aerhd |-ug) r@t @ dedny Wi th
reference to exanples, which should not be construed as 25 Ilnltlng t he
scope of the invedaramier Gas: He 0.%5% mhawdxamplees.. 4t kg/epposi tion of
titani um tetrachloride mixture liquid was determ ned by neasuring

Split Flow Rate: 60 ml/min

Split Ratio: 1:110

Septum Flow Rate: 18 ml/min
10 Amount of Influent: 1.5 ul

Sensitivity of Detector: X102 — 10 (16 min)

Parameters in Data Processor:
WIDTH=3, SLOPE=200, DRIFT=0, MIN.AREA=20,
T.DBL=0, STOP.TM=30, ATTEN=0, SPEED=5, METHOD=3,

15 FORMAT=200, SPL.WT=10, IS.WT=0.5

Example 1
[Preparation of Solid Titanium Catalyst Component (A-1)]
o To a 0.5-m3 reactor were charged 98.5 kg of 2-

20 ethylhexyl alcohol, 78.3 kg of decane and 24 kg of
magnesium chloride to give a homogeneous solution at 140°C.
Then, 5.6 kg of phthalic anhydride was introduced thereto,
and followed by cooling to room temperature to obtain a
liquid magnesium compound (m-1).

25 To a 1-m3 reactor was charged 0.3 m3 of a titanium
tetrachloride mixture liquid (1) having the composition

shown in Table 1. After lowering the temperature to -20°C,



36 t he hydrocarbon separated by using a device shown in

by gas chromat ography. To calculate the purity of the tit ri’Hl&SHEET HAS BEEA
tetrachl oride, the weight of the titanium . tetrachl ori de
decreasi ng the wei ght of 5 hydrocaﬂ bon fromthe weight of th _
tetrachl oride m xture liquid. Fig. 2 is a schematic view show ng a
devi ce used for neasuring the conposition of titanium tetrachl ori de

m xture |iqui dionheng v dRPmeSREI uR grRAdepse z%'%ﬁ{at a round
flask, 3 represents ]?jce 10 water, 4 rcezglrnggents?[g c{)o‘fant circul ati ng

punp, 5 repsaseit s medrd ﬁlmmteaﬂécﬁléﬁméﬁﬁﬂéu?eSlt'cﬂﬂ (1) (1)
To a 200-m dried round flask, about 20 m of toluene was char ged.

(2) 10 n of avapedteinedhdypidietiedingt the dhpdios ¢ebdr tdbn thi nitlye thaund
fl ask. (3) As shown in Fig. 2, the flask was joined with a
condenser, ancdtiwsiian bseur@@hl@tede stored(#) a/rstmmdgattarik qu)awhAaghpunp
was turned on to circul ate the ice water inside the condenser. 20
(5) \Wen fhe Wﬂdé?%&e%éb@éobééow%ﬂnstbq! @ompl ieon that tolenddtaomt 0
commence the dro of a pure water at the rate of 2 m/mn. (SPEED
= x 15, CONTRAXS e§ unSONeR 67R)5 C, thegjomukemperaiuns ops i@ J°Cvatbe, a
el l owi sh bro solid roduced. | n such a situation, a stirring
gperat ion 25 %?’ﬁ@ﬁﬂrﬁ Wﬁ?r P@dTBEF VPR EBR Fefilix grbtena@as 88R-And t he
condenser hel qigpx} d (The stirring operation may be carried out by
a stirrer set c{ edewce) .

- When the introduction was completed, the temperature
~ 10 of the mixture was raised to 110°C, 8.8 kg of
diisobutylphthalate was introduced thereto, and the mixture
was kept for 2 hours for reaction. When the reaction was
completed, a liquid phase was extracted and stored in the
storage tank (D), and a solid phase was transferred to the
15 filter by pressure of nitrogen gas and filtered.

To the solid obtained by the filtration, a sﬁall
quantity of titanium tetrachloride was added, and the
mixture was fed into a 1-m3 reactor by pressure to obtain

\2 0.4 m3 of the titanium tetrachroride mixture liquid (1)
20 having the composition shown in Table 1.

In the above, the filer was kept at 100°C, and the
pressure-feeding line whichlconnects the filter with the 1-
m3 reactor was kept at 90°C.

The inside temperature of the 1-m3 reactor was raised

25 to 110°C, and kept for 20 minutes. A liquia phase was fed
to the filter by pressure in the same manner as described

above, and filtered. The solid obtained by the filtration

This Sheet

i



37 (7) Waile the dropping of water was continued, the-solid . .

was -di ssolved to be a clouded |iquid. Wien the cl oud of - the liquid-
was di sappeared, the reaction was conpl et ed. (8) After the content of
the round flask was introduced t90 5 a 100-m separatory funnel A -10 ni
of toluene used for washi ng t he |n5|de of the round flask was al so

I ntroduced to the separatory funnel A (9) The separatory

funnel A wag.shakn.apg ehLOYER Lhactor 13! BRASLAL.SPRLALE O @Dd Lhen an

aqueous phase was to ano separafory unne and a

toluene ¢1n@Ba3¢HR N 05K GRGl. BOBPE, TBAIUERSH A (10)

10 ml of tolUene was charged into the separatory funnel A to wash the

i nsi de ther%ﬂBroﬁ Hl?hﬁﬂthnﬁéﬁﬁhéxﬁktfbom temp%&%tﬁ%@aﬁﬁEQIYn$Unne' B to be
shaken. Aiter the separatory funnel B was allowed to stand for

separati On t@thﬁhuﬂnﬁaﬁhaée:e&@édliﬁ il cRebraitha tS0ighid. nmeasuring
fl ask fornerly charged with toluene. (12) About 0.5 m of p-xylene
was added to theTh8- thus obtahmsd wolngl fWaasidrdledr geédhwat badidleedeyernd
measurenent by 20 gas chromat ography was conducted under the foll ow ng
condi ti ons. to obtainCanddilidntitaniuveasinadysit cofipGaenthiadntl dograisty

Appar atus: SH MAZU GC- 14A 25 ) Data Processor: SH MAZU C- R7A
the composition shown in Table 2.

[Polymerization]

10 To a 2-liter autoclave was charged 750 ml of purified
n-hexane, and then were charged 0.75 mmol of triethyl
aluminium, 0.075 mmol of cyclohexylmethyldimethoxysilane
and 0.0075 mmol-/Ti of the solid titanium catalyst
.component (A-1) in terms of the titanium atom at 40°C and

15 in a propylene atmosphere.

Further 200 ml of hydrogen was introduced at 60°C
thereto, and the temperature of the system was raised to
70°C and the system was kept for 2 hours to proceed

\,Q " propylene polymerization. During the polymerization, the
. 20 pressure was kept at 7 kg/cm?-G.

When the polymerization was completed, the slurry
containing a solid product was filtered to separate into
white powder and a liquid phase. The white powder was
dried under reduced pressure for 10 hours, and then the

25 weight and the properties were measured. A production

quantity of polymer soluble in a solvent (n-hexane) was



Colum: DB-WAX (0.25 ' mjerr] X 30 mdf = 0.5 [err]m
+DB-1701 (0.25 mmjerr] x 30 mdf = 1.0 [err]m : : :
38 Col um Tenperature: 40[err]C - (10[err]C/mn) -> 220[err]C

(15 ni n) Inl et #dnperature: 140[err]C

Det ector Tenperature: 220[err]C 5 Detector: FID (Air 0.6
kg/cnferr] [err] Herr] 0.6 kg.cnierr]) Carrier Gas: He 0.55
m/mn (B e”]@aﬂcxﬂ&@&'ﬂyercbhhens1ng a partSS’f'tEhéqH’!’Lﬁf'ﬁ Shae .M /ofen
Split Ratio: 1:110 Sept um Fl ow Rat e: m7mn~ 10

Amount of | nflgeiltsl wedeelshbwn in Table 3.Sensitivity of Detector:
X10[err] -> 10 (16 nin) Paranmeters in Data Processor:

W DTH=3, SLOPE=200, DRI FT=0, M N. AREA=20, T. DBL=0,

STOP. TM=30, ATTEN=0O, SPEED=5, METHOD=3, 15 FORMAT=200,

SPL. Wr'=10, | S.Exmample 2 Example 1 [ Preparation of Solid Titanium
Cat al yst Conponent (A-1) To a 0.5-nferr] reactor were charged
98.5 kg of52- [mpar@tmm@inOAPéoﬁéFanmac«ga st oamengnd 12-Ry 1 of
magnesi um chl ori de to give a honbgeneous solution at 140C. Then, 5.6

kg of phthalic anhyiq &oLjkdorncPBEALRENG heteanium compound (purity of’
titanium tetrachloride: 85 % by weight) obtained in Example

1 and stored in the storage tank (D) was distilled on the

condition that the bottom temperature was 68.3°C, the top
10 temperature was 52.6°C, the top pressure was 46 Torr, and

the reflux rate was 479.2 kg/hour, to obtain a titanium

tetrachloride mixture liquid (2) having tﬁe composition -

shown in Table 1.

A solid titanium catalyst component (A-2) was prepared

15 in the same manner as in Example 1 except that the titanium

tetrachloride mixture liquid (1) was replaced by the

titanium tetrachloride mixture liquid (2). The composition

of the solid titanium catalyst component (A-2) is shown in
U Table 2.

20
[Polymerization]

Propylene polymerization was conducted in the same
manner as in Example 1 except that the solid titanium
catalyst component (A-1) was réplaced by the solid titanium

25 catalyst component (A-2). The results are shown in Table

3.



and followed by cooling to roomtenperature to obtain a l'iquid

magnesi um conpound (m1). 25 To a 1-nferr] reactor was charged 0.3
nerr] of a titanium tetrachloride mixture liquid (1) having the
conposi tion shown in Table42 After lowering the tenperature to
-20[err] C 103. 2 kg of the magnesi um conmpound (m1) was

i ntroduced thereto. This titaniumtetrachloride mxture liquid (1)
was obt ai ne%}gyn;giestj I1ing the hydrocarbon containing the titani um
tetrachloride stored in a storage tank (D) which 5 will be described

bel ow, on t hexondiddien bFakolha b@&&ﬂﬁ\m Catal P &ickgbentagatgyplerr] G,
the top tenperature was 52.0[err]C, the top pressure was 50 Torr, and

the reflux rate wafe ¥ution conkgihOt.titanium comﬂﬂﬂﬂﬁ:UQthﬁyredUCtlOn
was conpleted, the tenperature 10 of the m xture was raised to 110[err]C,

8.8 kg of  titardiuns daitirpchiblrdiat e85a% bntwaibined dbterisied, iangxahplei xt ure
was kept for 2 hours for reaction. Wien the reaction was ~conpleted, a
liquid phase sl etioract éd &he storadei pankhe(D) was stimtdddedank B, and a
solid phase was transferred to the 15 filter by pressure of nitrogen gas
and filteredgondition thatTghenbosspmdtepperatdreywane’i3°Crathenton smal |
quantity of titaniumtetrachl oride was added, and the m xture was fed

into a 1- n| PSS WHF ﬁfle§s%r the tAR Anessure was, 52 TPEE . ofNfhe

tltanlumtetrachr0|de m. Xt ur e u
he fiux rate was 9.§dk§}ﬂour, to obtain a titanium

o tetrachloride mixture liquid (3) having the composition
10 shown in Table 1.

A solid titanium catalyst component (A-3) was prepared
in the same manner as in Example 1 except that the titanium
tetrachloride mixture liquid (1) was replaced by the
titanium tetrachloride mixture liquid (3). The composition

15 of the solid titanium catalyst component (A-3) is shown in

Table 2.

[Polymerization]
L;' ' Propylene polymerization was conducted in the same
20 nﬁhner as in Example 1 except that the solid titanium
catalyst component (A-1l) was replaced by the solid titanium
catalyst component (A-3). The results are shown in Table

3.

25 Example 4

[Preparation of Solid Titanium Catalyst Component (A-4)]



20 having the conposition shown in Table 1. In the above, the
filer was kept at 100[err]C, and the pressure-feeding |ine which
connects the filter with the 1- nMerr] reactor was kept at 90[err]C.
The inside tenperature of the 1-nﬂé&r] reactor was raised 25 to
110[err] C, and kept for 20 mnutes. A liquid phase was fed to the
filter by pressure in the sanme manner as descri bed above, and

filtered. The sol ighoiAaadrdEohit8ihihg 81 t&Mium compound (purity of
40 was fed into the 1-nferr] reactor by pressure, washed fhree

times with O.¢itdreiun wftrerdoeide:686esr b walght hesbtsisttl in Example
thoroughly with hexane of roomtenperature until no titani um was
detected in thearslipstorddarim Itheuistoragsh tank (Thewvddudigthitldiedednsahied was
dried with a paddl e dryer to obtain a solid titanium catal yst
conponent (A-dondiidvigny that thehdottwposempenashoanwas 6abl%,2.the top

[ Pol ynmeri zation] 10 To a 2-liter autoclave was charged 750 m of
purified 5 tempersture wasd 4HeiCwetle cher greW® was 3§ Toxret apd

al um nium 0.075 mmpl of cycl ohexyl met hyl di met hoxysi | ane . and 0.0075
mmol -/ Ti of t¥he FRflde nede M’ﬁﬁscé\éél-?skg/hwr' ¢ n @Athtapdumer ns of

the titanium atom at, 40[err].C.and _15 .in r opyl ene at nosphere.
Further 200 et uFﬁt?&GH&gd(glg%E$%§9] e composition

shown in Table 1.
A solid titanium catalyst component (A-4) was prepared
10 in the same manner as in Example 1 except that the titanium
tetrachloride mixture liduid (1) was replaced by the
titanium tetrachloride mixture liquid (4). The composition
of the solid titanium catalyst component (A-4) is shown in
Table 2.
15
[Polymerization]
Propylene polymerization was conducted in the same
manner as in Example 1 except that the solid titanium
""ng- catalyst component (A-1) was replaced by the solid titanium
20 catalyst component (A-4). The results are shown in Table

3.

Example 5
[Preparation of Solid Titanium Catalyst Component (A-5)]

25 The solution containing titanium compound (purity of
titanium tetrachloride: 85 % by weight) obtained in Example

4 and stored in the storage tank (D) was distilled on the



thereto, and the tenperature of the systemwas raised to 70[err] C and
t he system was kept for 2 hours to proceed propyl ene pol yneri zati on.
During the polynerization, the 20 pressure was kept at 7 kg/cnk-G

When the pol ynerizati on was conpﬂéled the slurry containing a solid
product was filtered to separate into white powder and a liquid
phase. The white powder was dried under reduced pressure for 10

hours, and t&endition 25haweilghtbottbnt ft%n@b%%h&:beﬁaﬁew BRAS Wik .t o
productlon quantity of polymer soluble in a solvent (n-hexane) was

41 catempatatuby wamndENE°ey shpatdp Oprédieuté sl phassrr,Thad

results were shown in Table 3. : Exanple 2 5 [Preparatlon of
Sol i d Titanitine Geeflystra@mpasediB0(A- Ryfhour. The tHie sisaiffriedh cont ai ni ng
titani um conpound (purity of titaniumtetrachl oride: 85 % by weight)
obt ai ned i n @3kpllate was mixed yishetfhensohetionreomtabming Mitamsum
distilled on the condition that the bottom tenperature was

68. 3[errgc FPRPQWY Stpreshiey dher steaags2tankr (P, in requadp pudsomse was 46
Torr, and the reflux rate was 479.2 glhour to obtain a titani um
tetrachlor|d%Prﬁgﬁ%ﬁ%eq|§$5%@1P§5tﬁ£FPﬁﬁl?ﬁ%  JRPEEHES ohtauid (5§homn in

Tabl e 1. solid titaniu onent (A-2) was prepared

|
15 in the sa%vjr% J’re a?son\pr?sé)?&ﬁﬁl éﬂ]i%gﬁ%ﬁaﬁ%t the titanium

A solid titanium catalyst component (A-5) was prepared
in the same manner as in Example 1 except that the titanium

10 tetrachloride mixture liquid (1) was replaced by the |
titanium tetrachloride mixture liquid (5). The composition

of the solid titanium catalyst component (A-5) is shown in

Table 2.

15 [Polymerization]
Propylene polymerization was conducted in the same
manner as in Example 1 except that the solid titanium
catalyst component (A-1l) was replaced by the solid titanium

(_ catalyst component (A-5). The results are shown in Table
20 3.

Comparative Example 1
[Preparation of Solid Titanium Catalyst Component (A-6)]
A solid titanium catalyst cdmponent (A-6) was prepared
25 in the same manner as in Example 1 except that the solution
containing titanium compound {(purity of titanium

tetrachloride: 85 % by welght) obtained in Example 1 and



tetrachloride mxture liquid (1) was replaced by the ~titanium

tetrachloride mxture liquid (2). The conposition of the solid
titanium catal yst conponent (A-2) js shown in Table 2. 20

[ Pol ynmeri zati on] Prop¥l“¥ene pol yneri zati on was conducted in the
sane manner as in Exanple 1 except that the solid titanium

cat al yst conponent (A-1) was replaced by the solid titanium 25 catal yst
conmponent (Astbred Rt RS Wtb¥agke t&ARWMID) nwa_s?‘h.llé‘ed withoht

42 Exanpl e 3 [ Preparation of Solid Titanium Catalyst Conponent
(A-3)] distilIBhd caplimt ipdaceobfathe Ngi tark Aih Wa MW ded wiiktyiref
titaniumtetrachl oride: 85 % by wei ght) obtained in Exanpl e 5 2 and
stored in tHelgtiat add .t amhe( Dpmpasitishi of echonsdhial titaniomndiatbdgsthat

the bottomtenperature was 70.2[err]C, the top t enperature was
54.3[err] C, admoansmtpri@sSir éswabos2 IorTabba. the reflux rate was
449. 8 kglLhour, to obtain a titanium tetrachloride mxture liquid (3)
“havi ng tPe conposition 10 shown in Table 1. A solid titanium
cat al yst component ((A-3), was prepared in the sane manner as in
Exanpl e 1 ex&Pvmerdeatitordi t ani um tetrachloride nmixture liquid (1)

was repl aced by1;Propylene polymerization was conducted in the same
manner as in Example 1 except that the solid titanium
catalyst component (A-1) was replaced by the solid titanium

10 catalyst component (A-6). The results are shown in Table

3.

Comparative Example 2
[Preparation of Solid Titanium Catalyst Compénent (A-7)1
15 A solid titanium cataljst component (A-7) was prepared
in the same manner as in Example 1 except that a 100 %
purity titanium tetrachloride was used in place of the
titanium tetrachloride mixture liquid (1). The composition
U of the solid titanium catalyst component (A-7) is shown in

20 Table 2.

[Polymerization]
Propylene polymerization was conducted in the same
manner as in Example 1 except that the solid titanium
25 'catalyst component (A-1) was replaced by the solid titanium
catalyst cbmponent (A-7). The results are shown in Table

3.



titaniumtetrachloride mxture liquid (3). The conposition 15 of the
solid titanium catal yst conponent (A-3) is shown in Tabl e 2.

[ Pol ymeri zat i on] Propy ne pol ynerization was conducted in the
same 20 nmanner as in Exanple 14 cept that the solid titanium

cat al yst conponent (A-1) was replaced by the solid titanium cat al yst
conponent (A-3). The results are shown in Table 3. 25 Exanple 4

[ Preparation of Solid Titani um Catal yst Conponent (A-4)]

43 The sol ution containing titanium conpound (purity of
titaniumtet Examodel e: 85 % by wei ght) obtained in Exanple 3 and
stored in the storage tank (D) was distilled on the condi tion that
the bottom t dfreparatéonasf6olidrTiGnive Gamlyss Componantr éAnas]

49. 2[err]C, the top pressure was 30 Torr, and the reflux rate was
481. 7 kg/ hour, toAOSP&anﬁcklféﬂ$hn$QUIPPedeﬁuthﬂﬂ(ﬁﬁh@@eﬁ|W@§re liquid (4)
havi ng the conposition shown ip Table SO|Id titani um
cat al yst onﬁ%ﬁ%ﬁPgPAYAPuﬁﬁ§dpWéB%f%%Frqgﬁn4r?Qﬁu§h§§ﬁ€dnﬂﬁﬁEr a8 gnofxanpl e

1 t that the tita 1 hi d t
on aony by irghesiun’ thifkide ar FOOR LRttt ke o i 78 T of®

conposi tion toluene was added thereto, and a stirring operation was

commenced at a rate of 200 rpm. After the addition of 7.85 -
ml of chloromethyloxirane, 8.18 ml of tri-n-butylphosphate
was also added thereto. Then, the stirrihg rate was
changed to 350 rpm, and the temperature of the mixture was
raised to 56°C. After the mixture was kept at 50°C for 2
hours, 1.18 g of phthalic anhydride was added, and the
mixture was kept at 50°C for another 1 hour to obtain a
15 1liquid magnesium compound (m-2).
Subsequently, the obtained liquid was cooled to -23°C,
and ﬁhe titanium tetrachloride mixture liquid (1) used in
Example 1 was dropwise added at the same temperature over a
'L/ period of 1 hour. The temperature of mixture was raised to .
20 80°C over a period of 4 hours, and 3.35 ml of
diisobutylphthalate was added. After the mixture was kept
at the same temperature for 1 hour, a solid was collected
by filtration. The obtained solid was washed twice with
100 ml of toluene.
25 The washed solid was suspended in 60 ml of toluene,
introduced to the former flask,.and 40 ml of the titanium

tetrachloride mixture liquid (1) was added thereto. The



of the solid titanium catalyst conmponent (A-4) is shown in Tabl e 2.
15 [ Pol ynmeri zati on] Propyl ene pol yneri zati on was conduct ed
in the sane manner as in Exanple 1 except that the solid titanium
catal yst component (A-1) was repﬁgged by the solid titanium 20 catalyst
conponent (A-4). The results are shown in Table 3. Exanpl e 5
(Preparation of Solid Titanium Catalyst Conponent (A-5)] 25 The

sol ution conidgdFtdrd JF WA dIRQURE wagrkaysea to 90°d, tt@ia Hixture
tetrachl oride: 85 % by wei ght) obtained in Exanpl e 4 and stored in

the storage waikkddd amoodcsEbt! edhdlirf end then a solid was collected
44 condition that the bottomtenperature was 69.6[err]C, the top

t enper at ur e wasf Bk teron|, Cfurthetropepuesended was 6V mlorgf twldiene andt he
reflux rate was 480.7 kg/ hour. The .thus obtai ned distillate was m xed
with the solintmwiwmed dionithg fiotrmerufilask. cAfipannches ttdrtechium t he st or age
tank (D) _in equal portions to obtain a titaniumtetrachl oride m xture
liquid (8) tetradidhdnigle méxsumposiandd Shbwas radies] dhereto, the A
solid titanium catal yst conponent (A-5) was prepared in the same
manner as i FeBRexAREire of fHaturgewast sateRs to 90°C, the mixture

was kept for 1 hour, and then a solid was collected by
filtration. The obtained solid was washed with 100 ml of
1,2-dichloroethane, and further washed four times with 100
10 ml of hexane to obtain a solid titanium catalyst component
(A-8). The composition of the solid titanium catalyst

‘component (A-8) is shown in Table 2.

.[Polymerization]

15 Propylene polymerization was conducted in the same
manner as in Example 1 except that the solid titanium
catalyst component (A-1l) was replaced by the solid titanium
catalyst component (A-8). The results are shown in Table

U 3.

20
Comparative FExample 3
[Preparation of Solid Titanium Catalyst Component (A-9)]

A solid titanium catalyst component (A-9) was prepared
in the same manner as in Example 6 except that a 100 %

25 purity titanium tetrachloride was used in place of the

titanium tetrachloride mixture liquid (1). The composition



10 tetrachloride mxture liquid (1) was replaced by the titani um
tetrachloride mxture liquid (5). The conposition of the solid
titani um catal yst conmponent (A-5) is shown in Tabl e 2. 15

[ Pol ynmeri zati on] Prop ne pol ynerization was conducted in the
sane manner as in Exanple 1 except that the solid titanium

catal yst conponent (A-1) was repl aced by the solid titanium cat al yst
component  (Ay2) thENgol £§UE1 Sadf in SEYLML Yt E%mp%ne%ﬁ% (8-9) is show®RArative
Exanple 1 FPreparatlon of Solid Titanium Catalyst Conponent (A-6)]

A solid tlta@hgmbcgtalyst conponent (A-6) was prepared 25 in the sane
manner as in Exanple 1 except that the solution containing titanium
conmpound (purity of titanium tetrachl oride: 85 % by wei ght) obtained
in Exanple 1 and 45 stored in the
st orage tank [PBLymasimstiiomi t hout distillation in place of the
titaniumtetrachl oride m xture liquid (1). The conposition of the
solid titdani um caPabpyglene polymeemisadiion ¥aE) condehsad in Fhglsape 5

[ Pol ynmeri zati on] Propylene pol yneri zati on_was conducted in the
manner as in Example "l except that the solid titanium

sane
catalyst component (A-1l) was replaced by the solid titanium
catalyst component (A-9). The results are shown in Table
3.
o/ :
10
Table 1
TiClyg Ce Cg Coq Cig Cg-C1l Cg
Ex. 1 95.4 0.2 2.2 0.2 1.6 0.4 0
Ex. 2 96.3 0.2 1.8 0.3 1.1 0.3 0
Ex. 3 95.6 0.1 1.9 0.3 1.6 0.5 0
Ex. 4 98.6 0 0.7 0.1 0.5 0.1 0
Ex. 5 90.0 0.4 4.5 0.5 3.7 0.9 0
Comp .
Fx. 2 100 0 0 0 0 0 0
Ex. 6 95.4 0.2 2.2 0.2 1.6 0.4 0
Y Comp . : - '
Fx. 3 100 0 0 0 0 0 0
Unit: % by weight
Cg: hexane Cg: octane Cg: nonane
15 C10: decane Cg-Cl: 2-chlorooctane Cg=: 2-octene



manner as in Exanple 1 except that .the solid titanium - catal yst
conponent (A-1) was replaced by the solid titani um 10 catal yst conponent

(A-6). The results are shown in lﬁﬁ Conpar ati ve Exanpl e
2 [ Preparation of Solid Tit%hi um Cat al yst Component (A-7)] 15
A solid titanium catal yst conponent (A-7) was prepared I n the sane
manner as in Exanple 1 except that a 100 % purity titanium
~tetrachloride was used in place of thepgble 2 titaniumtetrachl oride m xture
liquid (1). The conposition of the solid titanium catal yst conponent
(A-7) is shown fn 20 Table 2 . ﬁEo[ﬁrrerl zatloryB
Propyl ene pol ynprizati-en—was—perthetd DIBE v in
Exanpl e 1 excepl thramphe Bol d2t.i6ta1| uso 2% casal ystisgengoneny ({A-1) was
replaced by thelsolLid titani um bat al yst ¢ onent, CA-|7) hel resul ts
are shown in TaP eJE:x i aé] 2.3 @5 157 r14(3 268-
Exanpl e 6 [PEx@aphei?on pf 286l | f§| TeOanilumi€at 3l yi<lt. 6Cqnpénént| ( A- 8) ]
A four-neck flagk %ﬁfgd‘lmmze}ét rreq vv#s 19 13.7 0.0
Example 5 3.1 59 18 16.4 0.0
Comp. Ex. 1 4.8 50 17 24.5 0.0
Comp. Ex. 2 1.9 63 21 10.0 0.0
Example 6 3.1 54 16 22.3 0.0
Comp. Ex. 3 2.5 56 17 20.1 0.0
“
Unit: % by weight
5 Table 3
Polymeri- Bulk )
zation t-I.T. MFR density Meigzzg
ectiviey | (91#2 | @10 min) | (grendy | o)
Example 1 12,600 98.1 . 5.8 0.45 161.0
Example 2 12,600 98.0 5.5 0.46 160.8
Example 3 12,500 97.9 6.3 0.45 160.7
Example 4 12,300 98.2 6.1 0.46 160.7
Example 5 12,900 | 97.6 6.0 0.44 161.0
, Comp.
w Example 1 10,500 96.4 6.5 0.42 _ 159.2
Comp.
Example 2 9,800 98.1 5. 0.44 160.9
Example 6 10,400 98.1 4.5 0.45 160.8
Comp.
Example 3 9,300 98.1 4.1 | 0.44 160.9
*1: g-PP/g-catalyst
*2: extraction residue
_ Yield of powdery x(ht_bsulshng_hep_tﬁnﬁ)
10 ¢-r.r.-{ ___ polvmer 100 x 100

Yeild of powdery + amount of solvent
polymer soluble polymer



5 thoroughly purged with nitrogen, and charged with 4.8 g of
magnesi um chl oride at roomtenperature (26[err]C). 75 n1 of t ol uene
was added thereto, and a stirring operation was ___comenced-at—a rate

of 200 rpm After the addition of $085 m  of chloronethylo

8.18 m of tri-n-butyl phosphate 10 was al so added tl—ﬁ‘mg““ mg&‘m&

stirring rate was - changed to 350 rpm and the te

m xture was !ﬁlETrﬂ %%IE,&DSQ%QH]C After the m xture*was kept at

50[err]C for g of phthalic anhydride was added, and the

m xture was kept at Cefor how |qU|d
Pt% %rers]s fi)? p@@ﬁggf%%la O& tJrci Oczﬁ%rﬁugrk %at %lgyflt

magnesi um corrpound equen ai ned“Tiquid was

cooled to ‘23[c?dn@o(1:zent for %&@f&ﬂ%&l&ﬁ@ﬁ'ﬂ&ﬁf&ﬂt@é&# i GegMaX ks birqui d

(1) used in Exanple 1 was dropw se added a e sane tenperature over
a peri oGkditakdion -(afha hagﬁaé@wr@o@éomdtww&w@ lAispadtion 88
80[err] C over a period of 4 hours, and 3. 35 of di i sobut yl pht hal ate
was added. 5 Af ttﬁrta‘.d'iﬂmmdompbﬁnﬂast&ebbtaln a @élimetmmemaeaayue for 1
hour, a solid was collected by filtration. The obtained solid was
washed twi ce wicniponent cofPosedobft bitembum, tagnesium Brel wakhddgen| ad was
suspended in 60 m of toluene, I ntroduced to the forner flask, and 40
m of the titddleumssentialeroapanentde m xt ure l'i quid (1) vvas added
thereto. The 47 nperature_of the

n xture was rai sed Whergdfepr fEtaphan wompewnd mixtyges WldaFog‘QFéFW@ f or

1 hour, and then a lid.was ¢o]l ected
% % $ by wegg t of a titanium compound and 1 to 12 %

p—
10 by weight of hydrocarbon containing halogen-containing
hydrocarbon is used as (B) the solution of titanium

compound.

2.. A process for preparing a solid titanium catalyst

15 component for olefin polymerization comprising the steps of
contacting (A') a solution of magnesium compound with (B) a
solution of titanium compound in the presence of (C) an
electron donor to produce a solid component, and supporting

(N thereon a polycarboxylic acid ester, to obtain a solid

20 titanium catalyst component composed of titanium, |
magnesium, a halogen and polycarboxylic acid ester as the
essential components;

wherein a titanium compound mixture liquid comprising

88 to 99 % by weight of a titanium compound and 1 to 12 %

25 by weight of hydrocarbon containing halogen-containing
hydrocarbon is used as (B) the solution of titanium

compound.



by filtration, further resuspended in 60 m of toluene and I nt roduced
to the former flask. After the titanium 5 tetrac | I xture- liquid
(1) was added thereto, the tenperature of the m xture was Ealsed to

90[err]C, the mixture was k&pk for 1 hour, u“mu mmﬁ‘!mt!
col | ected by filtration. The obtained soli 100 M of -

1, 2-di chl or oet hane, and further washed four tines*with" 100 10 m of
hexane to obtain a solid titanium catal yst conmponent (A-8). The
conposition of the solid titanium catalyst conmponent (A-8) is shown

in Table 2. 3 2 JRUMEriZAAHrRhridg a s01i&" OPYheNGn R s Bfdzat i on was

conducted in the sane manner "as i n Exanple 1 except that the solid
titani um coRBdrEes LF O rIXTEM poAyhbriastish! e&ﬁﬁrbylﬂ@a;rﬁ@lstséﬁsl b&m um
catal yst conmponent (A-8). The results are shown in Table

Conpar ati ve Exomfdetihg (A') [Prseflartdbnobfoma&aes tardi ct@ﬁpmmd:aheﬁl'ys{ls) a
Conmponent (A-9)] A solid titanium catal yst conmponent (A-9) was
prepared 5 solucidie cfans teavingr cesponnéxanpthe Goresapte tdfat(A B0 % 25
purity titaniumtetrachloride was used in place of the titanium

t et rachl ori deehextxore danpy 9 Produse soapssfit tomponent, supporting '
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thereon a polycarboxylic acid ester to produce a solid
product, and contacting the solid product with (B') a
solution of titanium compound, to obtain a solid titanium
10 catalyst component composed of titanium, magnesium, a
halogen and polycarboxylic acid ester as the essential
components,
wherein a titanium compound mixture liquid comprising
88 to 99 % by weight of a titanium compound and 1 to 12 %
15 by weight of hydrocarbon containing halogen-containing
hydrocarbon is used as (B) the solution of titanium

compound and/or (B') the solution of titanium compound.

\ 4. A process for preparing a polyolefin using an olefin
20 polymerization catalyst comprising:
(a) the solid titanium catalyst component obtained
according to the process claimed in any of Claims 1 to 3,
(B) an organoaluminum catalyst component, and
(c) an organosilicon compound catalyst component

25 having Si-0-C linkage.



of the solid titaniumcatalyst conmponent (A-9) is s'hown I n Table 2.

[ Pol ynmeri zati on] 5 Propyl ene pol yneri zati on was conducted in the
same manner as in Exanple 1 except that the solid titanium

catal yst conponent (A-1) was repl acé by the solid titanium cat al yst
conponent (A-9). The results are shown in Table 3. 10

Table 1 Tic[err] Cerr] Cerr] C.err] derr]
Cerr]-d derr] Ex. 1 95.4 0.ZBsTRAGT? 0.2 1.6 0.4

0 Ex. 2 96. 3 0.2 1.8 0.3 1.1 0.3 0 Ex. 3
95.6 0.1 1.9 11k Presehtd inveBtdon inteflds to gg‘ﬂroxﬂide B grocessO for
0.7 0.1 0.5 0.1 0 Ex.. 5 90.0 .4 4.5 0.5 3.7
0.9 0 p¥&piraticlD®f a solid tit8nium c&talyst GComponert for af

Ex. 2 Ex. 6 95.4 0.2 2.2 0.2 1.6 0.4 0 Conp.
0 0 blefin olymeriZation excellént.in Bolyddrizakior) actlvity
Unit: % by wei ght Clerr]: hexane Clerr]: octane

Clerr]: nonfine oer unit cgtedyst.dendna PrOQZ{E%w:fOJCIpr@aﬁﬂ@Qm@tfaﬁe
Cerr]: 2-octene

Tabl e 2 polyolefin using a cagplyst cgptalnnmj the gqatgRyst - OEH
Exanple 1 2.6 60 - 18 . 14.5 0.0 Exanpl e 2
2.5 61 conggpnent *14. 3 0.0 Exarrpl e 3 2.6 .60
(%_90 14.6 Ex arrpI‘Igl% process fggordégg to tki% pres%rét 4'ane 9161‘1 islB' !

characterized by comprising the steps of contacting (A) a
10 nwgnesiuﬁ compound with (B) a solution titanium compound to

obtain a solid.titanium catalyst component composed of

titanium, magﬁesium and a halogen as the essential

components, wherein a titanium compound mixture liquid

- composed of 88 to 99‘% by weight of a titanium compound and

15 1 tol12 % by weight of hydrocarbon containing halogen-

containing hydrocarbon is used as (B) the solution titanium

compound.



Comp. Ex. 1 - 4.8 50 17 24.5 0.0 Comp. Ex. 2

1.9 63 21 10.0 0.0.. . .- Exanple 6 3.1 54

16 22.3 0.0 Conp. Ex:. 3 2.5 56 17 20.1
0.0 Unit: % by wei ght 5 _ _

Table 3 : Pol ymeri - 1/@ Bul k

zation t-1.1. MFR density I ting activity
(%*2 (g/10 min) (g/cnferr]) poi nt Exanple 1 12, 600 98.1

5.8 0. 45 161.0 Exanmple 2 12,600 98.0 5.5 0. 46
160. 8 Exanpl g:fg 11, 500 97.9 6.3 0. 45 160. 7

Exanpl e 4 12, 300" 98. 2 6.1 0. 46 160. 7 Exanple 5

12, 900 97.6 6.0 0.44 161.0 Conp. 10, 500

96. 4 6.5 0.42 159. 2 Conp. Exanpl e 2 9, 800

98.1 RV e O 4 Exanpl e 6 10, 400 98.1 4.5
0. 45 1‘6‘8.)8T'ra"sgbﬁﬁa.ﬁ‘etal %@Pg%ﬂ 9,300 98 1 4.1 0. 44
160. 9 Y PP cgratryst o [err]

50 W’thr%ﬁﬂwa@rﬁg?sed of Sél. A process for preparing a solid

titani umat d0y39% by weigbirpbaetitanium oNefin pol yneri zati on conprising a

step of compemdaindny toA12% ngmu und with (B) a solution of
5 titani conggﬁﬁg “‘t"”rb%ﬂt 'rﬂﬂﬁmo tA tani um cat al yst conmponent
conposed Q&f tjt gﬁu“ g e% d a | ogen as the essential
conmponent s alogen-contamgﬂreg yAragathonan/ um conpound mi xture i quid
conpri si ng 88 to 99 % by weight of. a tit@anium conpound and 1 to 12 %
10 by wei ght I\%f hydr.ocar bon contcf\i ni ng hal ogen- cont ai ni ng

agnesium compoun : : _

Electron donor

Polycarboxylic acid ester :

( A hydrocarbon solvent) ----------------! 5

Mixture liquid composed of 88
to 99% by weight of a titanium
compound and 1 to 12% by weight/

/

of hydrocarbon containing
halogen-containing hydrocarbon

( Electron donor ) E—— - Olefin

N e T D Jm———

(B ) Organometallic component

A
J

((_)rganoaluminum compound

(C) Third component :

Organosilicon compound having
Si-O0-C linkage @ T



oy
hydrocarbon is used as (B) the solution of titanium conpound.

2. A process for preparing a solid titaniumcatalyst 15 conponent for

ol efin polymerization conprising the steps of contacting (A) a

- solution of magnesi um conpound with (B) a solution of titanium
conpound in the presence of (C) an 2/2 el ectron donor to produce a solid
conponent, and supporting t hereon a pol ycarboxylic acid ester, to
obtain a solid 20 titaniumcatalyst conponent conposed of titanium
magnesi um a hal ogen and pol ycarboxylic acid ester as the essenti al
conponent s; wherein a titani um conpound m xture liquid conprising
88 to 99 % by weight of a titanium unfland 1 to 12 % 25 by weight of
hydr ocar bon cont ai ni ng hal ogen- cont.ai Y hydr ocarbon is used as (B)
the solution of titanium conpound. 3. A process for
preparing a solid titani um catal yst conponent for olefin

pol yneri zation conprising the steps of contacting (A ) a solution of
magnesi um conmpound with (B) a 5 solution of titaniumconpound in the
presence of (C) an el ectron donor to produce a solid conponent,
‘supporting thereon a pol ycarhgxylic acid ester to produce a solid

|
| —~— 1

= N
U7
/—\,2
5 = —
—>
3 ——4




product, and contacting the solid product with (B') a

titani um conpound, to obtain a solid titanium 10 catalyst
conposed of titanium magnesi um _
ester as.the essenti al conp nts, wher ei n
conpound m xture liquid conprising 88 to 99 % by weigh
conpound and 1 to 12 % 15 by wei ght of hydrocarbon cont ai

0
hal ogen and pol ycarpo

[ REPLAGEMENT SHEET

ng

onent
Ky'1'7cmm'1§99
tltanlum

|" A 11 Lu.lll et

hal ogen- cont di03i.2g kg of thdneeAldsdun SotHRANES ((B)1)t ha sS Shtrbalced
titani um conpound and/or (B') the solution of titanium conpound.

4. A processhiegetor.epaihiisg td teoliym ¢etractilogide alisftiufre 2@quid (1)

pol ynmeri zation catalyst conprising:

(a) the solid titanium

cat al yst conpasedbtalingicndy distilddoer diveg hydromarioac esataliaingd the any
of Claims 1 to 3, (B) an organoal um num cat al yst conponent, and

(c) an or ganbditRrdsm ¢evsaeid oL 408 péoregnisnenstoragehsanky (B) - @htch

| i nkage.

5 will be described below Comparative Example 2 on the

condition that the bottom temperature was 67.5 QC, the top

temperature was 52.0“&, the top pressure was 50 Torr, and

the reflux rate was 500.1 kg/hour.

When the introduction was completed, the temperature

/ : .

10 of the mixture was raised to 110°C, 8.8 kg of
diisobutylphthalate was introduced thereto, and the mixture
was kept for 2 hours for reaction. When the reaction was
completed, a liquid phase was extracted and stored in the
storage tank (D), and a solid phase was transferred to the

15 filter by pressure of nitrogen gas and filtered.

To ghe solid obtained by the filtration, a éma}l
quantity of titanium tetrachloride was added, and the
mixture was fed into a 1l-m3 reactor by pressure to obtain

W/ 0.4 m3 of the titanium tetrachroride mixture liquid (1)

20 having the composition shown in Table 1.

In the above, the filer was kept at 100°C, and the

pressure-feeding line'which connects the filter with the 1-

m3 reactor was kept at 90°C.

The inside temperature of the 1-m3 reactor was raised

25 to 110°C, and kept for 20 minutes. A liquid phase was fed

_to the filter by pressure in the same manner as described

above, and filtered. The solid obtained by the filtration




