PROCESS FOR PRODUCI NG SOLI D CATALYST COVPONENT FOR OLEFI N POLYMERI ZATI ON
Background of the Invention 51. Field of the Invention The present
application clains the Paris Convention priority based on Japanese Patent
Application No. 2010-104107 filed on April 28, 2010, the entire content of
which is incorporated herein by reference. The present invention relates to

a process f i i I

pol yrmeri zat ?&ﬁ@%@@&?@%%@%ﬁﬁ@?ﬁ@@@ﬁ@%

pol ynmeri zation; and a procegy FpPINPFOEVHIRIZATRIRI i n pol yner using the
solid catalyst. 2. Description of the Related Art 15Various solid catal yst

conponents containing a titaniumatom a nagnesium atom a hal ogen at om and

an internal electron donor ve hither been proposed as a catal yst
B3Sergnaof the TREe P

conponent for ol efin polyner d for the catal yst

obt ai ned YSNYAS#thHe InsGhiish cat al yst conponent to give a polyner having a
| ow content of a |ow nolecul ar wei ght conponent or 20 an anorphous
component, whenThe pkeéntnapsigsiomedaime dhe R artseConesgiaepoprityibased al yst .

In th I i zati f -olefin, it i f dth L1
oot ymer Pk Bt BRaRli SRt D 2020 DS e R AT 2 AR 1 o
mol ecul ar oWeilrg bbn EHTRVEIEH 95 idbrPRItEN HeeHObP e6¥eRéndeher ei n. The

stereoregularity of a polymer gives an influence on the crystallinity of 25
the pol yner, andha mrebgmemvieationgrehitghdo asprocess foy praducipgiassdlidgher in t he
degree of crystallizati | d article.conprisi a polynmer haying a
i on £9 yseataveh sopaed e Pl PrriisAtidh Fomeers D paliBeh e sl ey o
JP- A- 1- 3135308y 6t ¢ loDsras Pbﬁaﬁeﬂmﬁo@m@d alpebédsifer PRAGIERAE aathlefint he
presence of a mxture of a Ti- conposite solid catalyst, 30 which is

obt ai ned pplymeuusimg @ﬂ@ﬂm@ﬁé%ﬁﬁ. titani um conpound with an

or ganomagnesi um conpound in the presence of an organosilicon conpound, an
or ganoal um num conpound as a co-catal yst, and an organosilicon comnpound,

an a- ol ef ignTRAEMPHOn MEChBERAatedn@ont ent of a | ow nol ecul ar wei ght
conmponent or an_anor phous cogg)onent can be obt ai ned. JP- A- 2- 289604

and JEB A- 8- 1436 Marigussiobidecagalyst compananisseondainina énitanipne Atam, dbt ai ned by
bri ngi ng "i‘né’g‘%%’e”s?&ﬁx”z?t‘o&o, rg)ﬁgﬁdgbnaatom and an internal electron donor have
hitherto been proposed as a catalyst component for olefin polymerization. It
is required for the catalyst obtained using such a solid catalyst component to
give a polymer having a low content of a low molecular weight component or
20 an amorphous component, when an olefin is polymerized in the presence of
the catalyst. In the polymerization of an o-olefin, it is preferred that a
resulting polymer has a high stereoregularity in addition to the low content
of a low molecular weight component or an amorphous component therein.
The stereoregularity of a polymer gives an influence on the crystallinity of
25  the polymer, and a polymer having higher stereoregularity is higher in the
degree of crystallization. A molded article comprising a polymer having a
high crystallinity has superior rigidity and heat resistance.
For example, JP-A-1-319508 discloses that when an a-olefin is
polymerized in the presence of a mixture of a Ti-Mg composite solid catalyst,
30  which is obtained by reducing a tetravalent titanium compound with an

organomagnesium compound in the presence of an organosilicon compound,

an organoaluminum compound as a co-catalyst, and an organosilicon



5 titanium conpound, a hal ogen-contai ning conpound and an al koxyester
conpound into contact with each other, and a solid catal yst conponent,

whi ch is obtained by bringing a magnesi um conpound, a titanium conmpound and
a hal ogen-contai ni ng conpound into contact with each other, and then
bringing the resulting m xture into contact with an al koxyester conpound.

10 Summary of the I nvenii.on The catal yst for.olefin.polynerization
cont ai ni nﬁ?’&lpé’&}ﬁ%da@ﬁ'aieyﬁg“t p%%ﬁ&@gmv@te?gog%hogﬁ?lgf fory from
the vi ewnpQidibhPlorthPsnet €5:20h Sihidhioh¥ BfnpneRt 85h BeRmplaiRA. Obt ai ned by
polynmerizing an olefin in 15 the presencé of the catal yst. The present

invention aims dP-Ar>28960¢ andpifyAe89 48619 phisndessi mgolad satalystcat al yst for

ol efin polynerizatiop, .t.he.cat al,yst, bhei ng capabl e. of provi di a pol yner
having hi GROBOREBE ik oy ANsg P BEsT A s S it % o ocess for
pr oducs ng tfad Aol RINE la KASBEARDAtdiRin Obsthh fuR@landBAx Bstephi ch solid
cat al yst conponent i's to be used for 20 producing a solid catal yst for

ol efi n polcympounatintm cortradt viph eads sthier apd adsedideptalysticemipengot,yner usi ng
th lid t.al. . Th t i ti i .
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process ComRrh hialked -&neRihg RO A té Cobtdict WP ERAY Bh radnd FhEmgnesi um
conpound (b) and an 25 internal el ectron donor represented by Formula (1)

i nt o cont acingihgttheaesultingmixture iRk conthcRvithraRalkaxyester compgvaxde R is a
hydroiﬁr byl group having 1 to 20 carbon atonms; R2, R3, R4, and R5 are each
i ndependently selected froma hydrogen atom a hal ogen atom and a

hydrocar byl group having 1 toSg@neabenhdt@Rentiend at | east one 5 sel ected
fromR2, R3, R4, and R5 is a h\f/jgilrocar byl group having 1 to 20 carbon atons;

and R6 is a hal ddercatalyst for olefin pripmerwesion donbaminga folidaadalyst ovi des a
T RN
produced Ryedcdge@llayiey Bf aaasisfih polyrh8r 6BEHiAEdA byipolyaeriefiigan dl4fi fm
COITpOliIg d (tllz% presence of the catalyst. The present invention aims at providing a
process for producing a solid catalyst for olefin polymerization, the catalyst
being capable of providing a polymer having high stereoregularity when an
o-olefin is polymerized; a process for producing a solid catalyst component
for olefin polymerization, which solid catalyst component is to be used for
20 producing a solid catalyst for olefin polymerization; and a process for
producing an olefin polymer using the solid catalyst.
The present invention provides a process for producing a solid
catalyst component (A) for olefin polymerization, the process comprising a
step of bringing a titanium compound (a), a magnesium compound (b) and an

25 internal electron donor represented by Formula (I) into contact with each

other:



The present invention further provides a process for producing an olefin
pol ynmer, the process conprising a step of polynerizing an olefin in the
presence of a solid catal yst produced by the above process. That is, the
present invention provides the follow ng. 15 (1)A process for producing a
solid catal yst conponent (A) for olefin polynerization, the process
conprising a step of bringing a titanium conpound (a), a magnesi um conpound
(b) and an internal electron donor gzp enid by Forrmula (1) into contact
with each other, R R3 9 R4R5 (I) Eg\wﬂgf is a hydrocarbyl group having

1 to 20 carbon atons; R2, R3, and R5 ar each i ndependently sel ected
froma hydrogen atom a hal og \a@rﬂ arbyl group having 1 to 20
carbon atonms, and at |east one se ted R3, R4 and R5 is a

hydr ocar byl group having 1 to 20 carbg ; R6 is a halogen atom 5 (2)A
process for producing a solid catal ysR corrp ent (A') for olefin

pol ynmeri zation, the process conprising a step of bringing a titanium
conpound (a), a nmagnesi um conpound (b) and an internal electron donor
represented by Formula (1) into contagtyyith each 10 other to forma

m xture, and R2 R3 0"

where R! is a hydrocarbyl group having 1 to 20 carbon atoms; R?, R3,
R4, and R? are each independently selected from a hydrogen atom, a halogen
atom and a hydrocarbyl group having 1 to 20 carbon atoms, and at least one

5 selected from R2, R3, R4, and R5 is a hydrocarbyl group having 1 to 20 carbon
atoms; and RS is a halogen atom.

The present invention further provides a process for producing a
solid catalyst for olefin polymerization, the process comprising a step of
bringing the solid catalyst component (A) produced by the above process into

10  contact with an organoaluminum compound (B).

The present invention further provides a process for producing an
olefin polymer, the process comprising a step of polymerizing an olefin in the
presence of a solid catalyst produced by the above process.

That is, the present invention provides the following.

15 (1) A process for producing a solid catalyst component (A) for olefin
polymerization, the process comprising a step of bringing a titanium
compound (a), a magnesium compound (b) and an internal electron donor

represented by Formula (I) into contact with each other,

RZ R3 ﬁ'
- )C/\ PN
0 R

/\

(1)

20 where Rl is a hydrocarbyl group having 1 to 20 carbon atoms; R?, R3, R* and

3



Il RICR6 R4ARS (1) where is a hydrocarbyl group having 1 to
20 carbon atons; R2, R3, R4 and R5 are each independently selected froma
hydrogen atom a hal ogen at om and a hydrocarbyl group having 1 to 20 carbon
atons, and at |east one 15 selected fromR2, R3, R4 and RS is a hydrocar byl
group having 1 to 20 carbon atoms' R6 is a hal ogen atom a step of

bringi ng |nter | ect.ro resented b rnul O cont act

with the %gxatrﬁr“eac eﬁéegav getedtom 5 hydro Om 2 Heloden A6 M

where Rl afg Bﬁlf&%cgfdgh gx%%pﬁaéﬁfgt hYte? 20V PeAr meélrm A1206aR0 ohet 0 20
selected from R2, R3, R4 and R5 is a hydrocarbyl group having 1 to 20 carbon

atoms; Rf is a halogen atom.

@ A process for producing a solid catalyst component (A) for olefin
polymerization, the process comprising

a step of bringing a titanium compound (a), a magnesium compound (b) and
an internal electron donor represented by Formula (I) into contact with each

10 other to form a mixture, and

i
- /\/\ AN
RS

) / \

(1)

where R! is a hydrocarbyl group having 1 to 20 carbon atoms; R2, R?, R* and
R5 are each independently selected from a hydrogen atom, a halogen atom
and a hydrocarbyl group having 1 to 20 carbon atoms, and at least one
15 selected from R2, R3, R* and R? is a hydrocarbyl group having 1 to 20 carbon

atoms; R6 is a halogen atom,

a step of bringing an internal electron donor represented by Formula(Il)
into contact with the mixture,
R2 R3
Y H .

R C
e G ~o~
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where R! and R7 are each independently a hydrocarbyl group having 1 to 20

20
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carbon atons; R2, R3, R4 and R5 are each independently selected froma

hydr ogen atom a hal ogen atom and a hydrocarbyl group having 1 to 20 carbon
atons, and at | east one selected fromR2, R3, R4 and R5 is a hydrocar byl
group having 1 to 20 carbon atons. 5 (3) The process according to the item
(1) or (2), wherein R2 and R3 are hydrogen atons. (4) The process

di ng t f | in.th '
Compound EBPA P4ORa! Guertr dHf ARGrSa 1A a5 jnd R T RO
according Pg)a;?%@ha%g&no‘ca hBfodeh€HFork ]dr%% %\2%35}11066((@2 EkPod & aFRENES td/120

conpound i al Koxy magnesi um (b- he 'process_according to
any one oftatbum iatems, (dndtat (&)st whersslectRd fromarRal Ryl Fﬁjr end Ravin@ 1 to

20 carbon atons or. an aryl gro Vi 6 to 20 15 carbon atons. (7) The
process adydresargyi &q%ﬁwg% tj%) %‘ﬁﬁ% #Oﬁﬁs'i s a branched or a cyclic

al kyl group having 3 to 20 carbon atons, or an aryl group having 6 to 20
carbon atons. (8) A process for producing a solid catalyst for olefin

pol yneri z48) on, Thieep2@esy acesdingm bpthe itegn 415 pef2bfwhetenyiBigand &Ksane d

cat al yst %(é){ onent 0&@% produced by the process according to any one of the
items (1) ogely afgn3-7) or the solid catal yst conmponent (A ) produced by

the procegg) accqh@di ks 3a6r@NE & ahP@nkidhe(iféms 1Y 0 (HNvheeni eid W th
an organoal um num conpound EB). 25 (9) A process for producing a solid

cat al yst foagmdsefinncopmpyumed (Das iadmalogeratedovegresivnpki-dl.ng a step of
bri ngi 89 the solid catal yst conponent (A) produced by the process according
to any“one of the itens (1) and (3) to (7) or the solid catal yst conponent

(A) prodysed byHcherdebes 8epraff®idhng one dhedbemsf(1} fe (It @eréid) the (7),
an organoal um num conpound ébB) and an external 30 el ectron donor (C) into

contact winyagreesthmotdnepourd )Asmd;i@é]_s@fﬂmlangMi(h@_)-an olefin polymer, the
o1 1 d cat WP)st - pradesn by op e it a8 of el Riety) B O PR R o)

( _11) The prRcsRsl %96@;5 HaRing Q doh20 taMon( dfdms vhaneiryl igheup heking 6080
a-olefin having 3 to 20 carbon atons.

15 carbon atoms.

(7 The process according to the item (6), wherein R# is a branched or a
cyclic alkyl group having 3 to 20 carbon atoms, or an aryl group having 6 to
20 carbon atoms.

® A process for producing a solid catalyst for olefin polymerization, the

20 process comprising a step of bringing the solid catalyst component A)
produced by the process according to any one of the items (1) and (3) to (7) or
the solid catalyst component (A") produced by the process according to any
one of the items (2) to (7) into contact with an organocaluminum compound
(B).

25 (9 A process for producing a solid catalyst for olefin polymerization, the
process comprising a step of bringing the solid catalyst component (A)
produced by the process according to any one of the items (1) and (3) to (7) or
the solid catalyst component (A") produced by the process according to any
one of the items (2) to (7), an organoaluminum compound (B) and an external

30 electron donor (C) into contact with each other.

(10) A process for producing an olefin polymer, the process comprising a

step of polymerizing an olefin in the presence of a solid catalyst produced by

5



According to the present invention, a process for producing a solid 5
catalyst for olefin polymerization, the solid catalyst being capable of
providing a polyner having high stereoregularity when an a-olefin is

pol ymeri zed; a process for producing a solid catalyst conponent for ol efin
pol ymeri zation, which solid catal yst conponent is to be used for producing
the solid catal yst for olefiﬁgfolynﬁgiz%gion; and a process for producing
an 10 ol ethappseysaccardimgtq ) Ot ‘yst can be provided. Detailed

Descri pti @%)f oﬁfﬁ? h;g&;csgg iaggormﬁ%%%?é gtérﬂrglg?%ﬂfér@ﬂa 3h8 0lefnCAf ahyst

conponent resent invention for o in polynerization conprises
a step of ghilefigilging BSotd( eavbomatomsound (a), a magnesi um conpound (b) and
an internal electron, donor, represented by Fornul a %(Ig) into. contact with

7y e

each other: R2 RSC@ding tthe peesenRany§ytion, a procgay i ) ar byl
ro t . ONE-
group dav E%}ssteﬁalé é?eﬁ?m%ﬁ ! on, the soid cﬁ@aly%‘f‘lgeﬂ% @%g)eabfé‘ﬁf‘

I ndependen ( rogen atom a halogen 20 atom and a
hydr ocar bykogdaugpa palymer hatimPhighasterevragulajtyamblemtan cabtfimse sel ect ed

fromR2, R3, R4, apnd R5 is hydr,ocar byl oup.having 1 t 0 carbon atons;
and R6 i sPalymaezeth ap¥cess: ﬁ@ 4@&%5%8@%&%@0 %Ped’g fﬁ’ﬁﬁ?fe ound
cont ai ni n izatibh APhitE SR atalkt $PRGjohkAt BXBTHE BSedforl fiRdultiani um
conmpound gﬁglll{lj%rem% 3&1& tlllt anﬁm taet rahal li%gjg such as ti t%ni%n}??et rggll oride,
tit ﬁnl um tké selid oatadest for oléfimpblymentatomi ardba pretessHyrpoedirdyg @nyt i t ani um
such as
10  olefin polymer using the solid catalyst can be provided.
Detailed Description of the Invention

The process for producing a solid catalyst component (A) of the

present invention for olefin polymerization comprises a step of bringing a

15 titanium compound (a), a magnesium compound (b) and an internal electron

donor represented by Formula (I) into contact with each other:

RZ RS (I'l)
I )C/\ PN
RS

0O C
RA'/ \R5

(1)

where Rl is a hydrocarbyl group having 1 to 20 carbon atoms; R?, R?,
R4, and R5 are each independently selected from a hydrogen atom, a halogen
20 atom and a hydrocarbyl group having 1 to 20 carbon atoms, and at least one
selected from R2, R3, R4, and R? is a hydrocarbyl group having 1 to 20 carbon
atoms; and R¢ is a halogen atom.
The titanium compound (a) may be any compound containing a
titanium atom, and specific examples of the titanium compound include a
925 titanium tetrahalide such as titanium tetrachloride, titanium tetrabromide,

or titanium tetraiodide; tetrahydrocarbyloxytitanium such as

6



tetranmet hoxytitanium tetraethoxytitanium tetra-n-propoxytitani um

tetrai sopropoxytitanium tetra-n-butoxytitanium tetraisobutoxytitanium
tetracycl ohexyl oxytitani um and tetraphenoxytitani unm a nonoal koxytitani um
trihalide such as nmethoxytitaniumtrichloride, 5 ethoxytitanium
trichloride, n-propoxytitaniumtrichloride, n-butoxytitaniumtrichloride
and et hoxytitaniumtribrom de; a_dial koxytitani um di hali dga such as

di met hoxytetramethexiteansrmg tetragthorylafanium, (¢ naposprytanium,

di i soproppxytitani ichl ori dirn- vl tani ' nd

i et hoxyt Rpish ARy LAt Rfra. H ptoRb AL @RAIERAAREN o 16
t ri met hoxydtird@mlchexghigritdaiumrarat taxyphdmniytrtashinr ade,

triisopropoxytitani umchlorjde, tri-n-propoxytitani umchloride and
tri-n-but me@memmrwﬁdw%%@%m@%wémﬁa%m Widends (a)

i nclude a_fj ' i Yehi ' APty A

1t an i e PSR RARAAE 2Bfn ByIRARAIABLARI WbbFRRIL T 1
further paeéieioaidecand bghdxiytidanitm coibpomidis o dialkeyytitanimmddihibide suoch two or

nore conpounds nmay be used |.n conpination as the titani.ym conpounds (a).

The maggggﬁ @W@Qﬁ%@’ﬁﬁén(‘!&)l %ﬁ%l%geaﬁyet@eﬁﬁmﬁmuebh@? 1#%’ a ™ magﬁle)si um

atom Exa f j . i ; AIEvdds

repr esent g@ L’@mggﬁrﬁf%lgﬂ%?)afdgggﬁ??{?%%g%%%tg? giw.edl.gﬁl(oiﬁ My( OR7) aX12-a .
(ii) diethoxyttmrianadileroarndended artrialkivertitaaiisf monghalide guclRasi s a

hydrocarb |. group havi.ng t o, 20 carbon at ons; d.Xl is a hal ogen atom
251 n Hyr nimigtethpXytataminm ‘;}}10 ninedhoFyt nﬁ“ﬁ’ﬁlcﬁg(glé‘ﬁ al kyl group, an

aral kyl Gt QiR l3fithndbAIARE, ARnblspokl ik WRERIda par T or al | of

hydr ogen ained 1n these groups may be substituted by a hal ogen
atom a hysnobatastitayigmoidorideni Prefegaldeheditanitmmompeunds (@ sil yl

group, or the like, Exanple f . the, al kyl oup,.as R7 include |i,near alkyl
groups 30iRg¢lade astitaniun, tr%?%lb?f ang| W?P%ﬂégﬁ?a%“ﬁ@ ﬁpglﬁglﬁegréup, a
n-butyl g5 @URiud ARl g st pRErdbROn D Pitflund tétx AToYideds oup and a
n-octyl group; branched al kyl groups such as an isopropyl group, an

i sobuly!  guriher paeferable: b{ihe titprdum cemppeoge ymagbeusedalppeatwa  gr oup

and a 2-ethyl hexyl group; and cycljc al kyl groups,su as yl
aroup, 2 ey B pRRE maY dy R PPt g Bt sFyiEage
cycl ohept y}) group and a cydooctyl group. Linear or branched al kyl groups

having 1 to 20 carbon atons are 5 preferabl e. Exanples of the aral kyl group
as R7 include aThenapgngsivupcemgound (b) may be any compound containing a

magnesium atom. Examples of the magnesium compound (b) include
20 compounds represented by Formulae (i) and Gi).
MgR". X124 . .. (@)
Mg(OR7).X!2+ . . . (i1)
where a is an integer number satisfying 0 < a < 2; R7 is a hydrocarbyl
group having 1 to 20 carbon atoms; and X! is a halogen atom.

25 In Formulae () and (i), examples of R7 include an alkyl group, an
aralkyl group, an aryl group, and an alkenyl group wherein a part or all of
hydrogen atoms contained in these groups may be substituted by a halogen
atom, a hydrocarbyloxy group, a nitro group, a sulfonyl group, a silyl group,
or the like. Examples of the alkyl group as R7 include linear alkyl groups

30 such as a methyl group, an ethyl group, a n-propyl group, a n-butyl group, a
n-pentyl group, a n-hexyl group, a n-heptyl group and a n-octyl group;
branched alkyl groups such as an isopropyl group, an isobutyl group, a

7



a phenet hyl group, and an aral kyl group having 7 to 20 carbon atons is
preferable. Exanples of the aryl group as R7 include a phenyl group, a
napht hyl group, and a tolyl group, and an aryl group having 6 to 20 carbon
atons is preferable. Exanples of the al kenyl group as R7 include |inear 10
al kenyl groups such as a vinyl group, an allyl group, a 3-butenyl group and

a 5- hexenyl group; branched al kenyl groups sych as an isobutenyl group and
a 4-mt ny Pexs i, PP, GRoipp SRl gﬁ%&i znﬁmﬂ«yfg?mg&&%gi@ﬁsxﬁ | ‘k’ |
- cydohex -gﬁﬂy - %%%M gﬂfﬁ? en
groups hagﬂﬁgb tdgggﬂggggb an%EEE%E ﬁ?g%gggBYe. F??gfe gggn%%u%ﬁy bg

the same arcydiopeatdrgrofipomegelohesylhgmup, a cyclohkptyi@roup aeda pydaoctyl i ) ,

I Cor  ngveatiom Lipgie 2 SRABF oAt A PLoDRaT B b 20 RARA Pl 8y be t ne

a ,

sane di f@gghgg Ldd PRGNS ham

corrpoﬁid Pg%i%%%%%ésent e %gOg%K%(%Ir‘a]n??gg%%rp%f%;@%ﬁ?ﬁgijéd@é| al kylﬁh‘81
magnesi umaqdmmethylsguph and afi axtlkyl groagnkaving 7 th 20 hgtbavaafioass 1sm

di i sopropyl eg? dibut yl. ma yesium 'Tex | ,na atsi di octyl
magnesi unPr%ng%lP ut waﬁ%&ﬁ@#% agy BPBI‘?eSg% lﬁﬁﬁ%gﬁwxg}wﬁ octyl

g?g?ﬁi;(“”haﬂh@ﬂlﬁflﬁ%%ﬁgggﬁa'm&l%%[‘Qﬁd%ﬁﬁrﬂhéﬁﬂ%}%_ﬁ&g 2@sd2#Bbn

ymagnesiu 2 I propoxymagnesi um di'but oxymagnesi um

di hexyl oxmmlgpéspmﬁemblegt E)xymﬁdaesf tlﬁ]allkéndi gym_lmhegﬁ:mdwﬂadn?ﬁulm al kyl
magnesj um hal i de conpounds suc S ne nesi um oride e

Toneld AL EuDY SHEh 3 DR AT ARG R ARD: AohR PR EENEL Athe

chl ori de, t-@&gnx,ll Y Wel: N i It hadhbut vl
nagnesiunPgﬁ chIoFidé,q%?%ggg@%ggﬁggfggﬁgﬁF%??ggéﬁéggwgﬁhgagﬁgg?5ﬁ?broﬁide,

gt hy| drraglztameb' thn;}’lb%pﬂhﬁﬁ)_,yligs*gppomyd' o Cydgndklel enl gl‘amiScEélghraS’pgt yl magn;es: um
rom de, t-bu magpesi um bro e ex magnesi 4m br om,de seobu

nmagnesi umtzb‘fyﬁ ,enggmp %@ﬁ?&'%ﬂ?ﬂ%‘%ﬁ%&gﬂ& h }ner%d)ﬁebsﬁaﬂﬁb?@di dg, et hyl
magnesi umyijiadhifl&srolip O Bl 2 RB20aSirbon hesthd re PréféiyblenaiekipleRedi de,

t-butyl magnesiumiodi de, hexyl magnesi um.i odide, isobutyl nagnesium i odide
and bthzymambedsbe sameonti didferankbryneactesthem chl ori de 5 such as

met hoxymagnesi u | ori.de,.\et ymagnesi umechl.ori de, i 0 nesi um
chl oride, but ox?ﬁ&&ﬁ&‘flﬁ%@g m“gfq%ee’g‘m]p 710X “S‘ﬁee% Fﬁ%@%ﬁ%@g}?
aryl oxy magRemiEnaeéth Ohh §6dineCatoasS and anfrh oMiieRENEaSs hililla @ildriegitesi ism hal i de

conpounds such as magnesi um fl uoride, magnesium chl oride, nmagnesi um brom de
and 10 nagrefsrable. odNlubiple X's mapperthe sone endiffargnt Siomeaekpthetds (b)

B S L
chlorpg. Rrohaflakli)eort @ isélabk @iyksd peshissiwarpaipumndsuth andinethyl
magnesium, diethyl magnesium, diisopropyl magnesium, dibutyl
magnesium, dihexyl magnesium, dioctyl magnesium, ethylbutyl magnesium,
dicyclohexyl magnesium and butyloctyl magnesium; dialkoxymagnesium
compounds such as dimethoxymagnesium, diethoxymagnesium,

25  dipropoxymagnesium, dibutoxymagnesium, dihexyloxymagnesium,
dioctoxymagnesium and dicyclohexyloxymagnesium; alkyl magnesium
halide compounds such as methyl magnesium chloride, ethyl magnesium
chloride, isopropyl magnesium chloride, n-butyl magnesium chloride, t-butyl
magnesium chloride, hexyl magnesium chloride, isobutyl magnesium

30 chloride, benzyl magnesium chloride, methyl magnesium bromide, ethyl
magnesium bromide, isopropyl magnesium bromide, n-butyl magnesium

bromide, t-butyl magnesium bromide, hexyl magnesium bromide, isobutyl
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15 di al koxymagnesi um havi ng an al kyl group with 1 to 20 carbon atons.

D al koxymagnesi um havi ng an al kyl group with 1 to 10 carbon atons is nore
pref erabl e, and di net hoxymagnesi um di et hoxynmagnesi um di propoxynagnesi um
di i sopropoxynmagnesi um and di but oxynmagnesi um are particularly preferable.
The magnesi um conpound (b) may be used in the 20 state of a solution in

whi ch the magnesi um conpound (b) is dissqlved.in a | cohol .sol v n(ﬁ] such as
met hanol , magngsBImdropude Ranzyd maegesiyp Oﬁklé?o‘@&&l‘iaﬁnégﬁl?f%ﬂ{n’éﬁ& t-as

t ol uene or ;hax j : . id Hlta%ln ; al cohol ,
an et her, egﬁﬂ e@?g??sqég{r @%@%ilgﬁgﬁg}%ﬁ t% ﬁiéi xﬁlyl?((giagﬁs thtgprragnggli%grrln hal i de
conpound {dide, t-ButdmeEntésinyiodids, hekyem2nesndndodideyisbbutyded as it is,

or may be used a precjpitate obtai ned hy adding opwi se a.sol ytion of a
commer ci amagnesimapfenmibenzydinagneanm ’r?%é eﬂ(f% dPag’beSé“ﬂVEL)lPlB bon

Com f € _ _ GHOP AEReAY 4
00 AL B s A, o L

conpound (dop2dpbiyahaigeesiuiy cdeside] butixyaiagmesaimmbdoede andi s br ought into
contact with an al cohol in ﬁhe presence of a.cat T*'A?@h Eé? |l es of the
al cohol i REKUMEYRAINEFBIN cB{OAdR | ATy XN AgNASIUY, e $He™ 3et anol .

Exanpl es ﬁi{}lf;hﬂ%&(&%ﬁ%@ﬁﬁi?ghﬂﬁa#?és%%ﬁﬂ@&ﬁﬁbéuﬁ&é;Qu&?ag odi ne, chlorine

and brom e such as nagnesium 1 odi de or nagnesi um

chl ori de, ngachdspain®usid@rmbgnedihe cHloeidengreesiesmmdnpoude agd) nay be
supported by a supporting 5 material. Exanples of the supporting material
i ncl ud@ p@i%ﬂ!&esb‘b@i]@@‘i% i norgani ¢ oxi des such as Si 02, Al 203, MyO, Ti

and Zr02; and pehoksahRAMS A SLiAAN L AmPOLHUIR( iBURIleAF nikstuthene, a

styrene-di vi nyl benzene copol'y a styrene-ethylene gl di met hacrylic
aci d copolhyitile, copg our(cdést byhn dardibBtoxym agiepiyratdoyip ba2ke), a methyl
acryl ate-di viny| benzene copol .y 10 pol t Ryl t hacryl ate), a nethyl
met hacryl ﬁré%%ﬁbf%&%ﬁ%ﬁ@“%%%@&ﬁ%@ﬁ dhf elrggg%?ﬁlun?

acryl oni t rcm&-ﬂ&.' VPf%‘gPﬁﬂé §RE dSARBkY BN Bkl ¥bmpbusll @hidenclngbyet hyl ene

and pol ypropyl ene. rous inorganic oxides are preferable, and Si02 is
part i t5l ardiglkoxefegaesiim havorglan albylegrfougt withl 1 td 2Q catkormpatas.sor of the

lid talyst 15 t ti terial, t .1
ot eri o Tk eaS gt e S aane S e MR eorly crpEe BOBR e ot
Pr ef er abl y 0,03 G 10T TP fino MRSy TRIeh oBIEth Cthuxndgheiug or more, - and
une 0O

the pore vo the pores of from20 to 200 nm preferably account for
35% or nordpropexgnprgfesnab) ¢ilg@XopexymwagnediunhandshibuleslymaenesiyBrars of

Foom 3> efiRarae ek Asle. ' ThE WA BR:GR b RYEY K6 TV sH Bhes W1
20 state of a solution in which the magnesium compound (b) is dissolved in an
alcohol solvent such as methanol, ethanol or 2-ethyl hexanol, or a
hydrocarbon solvent such as toluene or hexane, or in the state of a solid, and
may contain an alcohol, an ether, an ester, carbon dioxide, and the like.
As the magnesium halide compound (b-1), a commercially available
25  product may be used as it is, or may be used a precipitate obtained by adding
dropwise a solution of a commercially available product dissolved in an
alcohol to a hydrocarbon liquid to form a precipitate and separating the
precipitate from the liquid.
Examples of the process for producing the dialkoxymagnesium
30 compound (b-2) include a process in which metal magnesium is brought into
contact with an alcohol in the presence of a catalyst. Examples of the

alcohol include methanol, ethanol, propanol, butanol and octanol.
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al kyl group, an aral kyl group, an aryl group, and an al kenyl group, wherein
a part or all of hydrogen atons in these groups may be substituted by a

hal ogen atom a hydrocarbyl oxy group, a nitro group, a sulfonyl group, a
silyl group, or the |like. Exanples of the alkyl group as Rl include |linear
al kyl 25 groups such as a nethyl group, an ethyl group, a n-propyl group, a
n- butyl group, n-pentyl group, a n-hexyl group, a n-heptyl group and a
n-octyl g n“_bimnplles af @h@ datiﬂk%ﬂ inghulegealegem catalystsisyeBrasppring, §8

|sobutyl a tert but R i SO £EQ I gr oup
and a 2- %N&ﬁﬁ@ éﬁﬁ%ﬁﬁa %?°|%8ﬁP%§n%%B£9¥ﬁ§ ggngﬁgﬁgg%¥opyl
group, a ‘élrifdx?@é'ta‘ﬂdﬁﬂmﬁhs plefarabyel opentyl group, a cyclohexyl group, a

cydoheptyl group and a cydooctyl gro Li near, branched or cyclic al kyl
groups havi ng 1%@ magnamn@ncanpmné:@ Wﬁé’f@%ﬂ?@rt%by 8§ SYPROTBREbr anched

al kyl grou S havi n rbon r npl es of
t he arg {?Ep g%‘ fﬁbees%p;boerﬁ %rﬁ%@ﬁﬁxfé%ﬁﬁh@?{]% eSgar&f)lup and
aral kyl gﬁﬁy@%@@wa@s%um a%(&cﬁrmpsaMg@ =18 an&zﬁ@gbirﬁi pévoasodiesof the
aryl group as Rl include a phenyl group, a toly éiqlroup and a xy]yl group,

and aryl ofouganih M}ﬁge@ $1€£112@S Eobétﬁ@ﬂea@ éﬁ&‘fe&ﬁ benasme coplyitles of

t he al kenyl rou a Vi nyl
group, an %t Wm‘g?@t}ﬂen%g eny# up an ?o%frﬁ ?nﬁj br anched
al kenyl graQ%ﬂ%téNPblya(%tﬂﬂ a&gmtb)ewmeﬁhiﬂmrgmeailﬁmwbmenemmymm gr oup;

and cyclic a groups such as a _2-cycl ohexenyl group and a
3- cyddfex @)y (me mefhasnylat ,@upgths'zl\mﬁ@lazryﬂ@t% "1y 8R€at ons are

pr ef er abl ¢, Pgll%nerhgfg%z R’lf'ger g%%?aalf lgnlgflf%ﬁi\ﬁﬂk}bﬁi%ﬁéf Hl% having 1 to

20 car bon 08 ar or branc ups having 1
to 20 car Myﬂh?l&hl@ﬂﬂepﬁblyeﬁhlﬂ@hé)anl@lr}ﬁﬂﬂjﬁﬁiy&eme n@dsmhsgnmgaman et hyl

group, a n-propyl graoup,._a n- ut group pentyl. group, a n-hexyl

group, a rexidgs e b Waréw&lﬂﬂyﬁﬁe e§61plteopyl group, an

| sobutyl group, rg i&a&é 1 pleR QP BHA cafalygoPENt Y group
I8 o 85 to B tn%l?%(t n;!l) e ?%Qﬁ\f ethg sBHB'ca

and a 2-et hyl hexyl alogen atomas R2 to RS
i n Fonpul @ofdponent |0h¢€sﬁpp§(bxlm’fg n@tehamtha subpormlmgnal’oemal habpomesef at om and

an iodine ato and a fluorine atom a Ior ﬁe%f‘(g bsrom'ne atom are
pr ef er abl dromASadH@enpm ¥ uﬁ}uraop%e p)rﬁ % & 3R H OE GG 2 (1)

i ncl ude arﬁv{ﬁ(% Jé%ke %QQféQab . ﬂrcﬂg‘[é'h g{d}gpané'ﬂhéiﬂ)ke 9bRiRe offitk ?&e@'dfe”yl

group, in a part rogen atonms contained In the group may
be subst i tfutra®bio mmahogeefeaabimacaomyﬁfw(%t%)ptnxgregnmxp,prafemablyoﬁl@rﬁoup, a

sul fonyl group, a, silyl up, t he ke. of . the,.al kyl group as
R2 25 to F% IPAES %élell?%a‘fo ‘amaﬁr WS%BQ@HE%%@%@P%W@ dHy, "an et hyl
groupgpad n-prop g}@gof% M&al%ﬁrpgpouﬁiaé‘f{p%ﬁ%rnﬁﬂﬁqg indlittx !

group, a n- hepty a'n-octyl group; branched al kyl groups such as

an isopr omlkylggmlm aarana&bj&gxy)lupgamﬁryl grmm,tmtﬂmylallgemdygrom, whersant y|
roup, a neo rou

% 1- 8| rret I‘R/R gfﬁ?/@b‘gﬁeng? m)%/ ﬁ%f O‘épg?ﬂﬁ}ﬁlﬁ S'ibﬁumtﬁ%gopm propyl

group, thélogéﬁ %ﬁﬁlﬁ?’éh&d@bﬁa}%yﬂfﬁ%uﬁ aalmlfo%raﬁﬁ hxlsulfoﬁymgwupga%umand a
1, 1-clinet oup; ahd cyclic alk groups such as a cidopropyl

group, a cgmiububytheghkap Eaauy_[dbspgthq/alkyl group as R! include linear al

25  groups such as a methyl group, an ethyl group, a n-propyl group, a n-butyl

group, a n-pentyl group, a n-hexyl group, a n-heptyl group and a n-octyl
group; branched alkyl groups such as an isopropyl group, an isobutyl group,
a tert-butyl group, an isopentyl group, a neopentyl group and a 2-ethylhexyl
group; and cyclic alkyl groups such as a cyclopropyl group, a cyclobutyl group,

30 a cyclopentyl group, a cyclohexyl group, a cycloheptyl group and a cyclooctyl
group. Linear, branched or cyclic alkyl groups having 1 to 20 carbon atoms
are preferable, and linear or branched alkyl groups having 1 to 20 carbon
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group, a cycl ohexyl group, a cydoheptyl group and a cydooctyl group.

Li near, branched and cyclic al kyl groups having 1 to 20 carbon atons are
pref erable. Exanples of the aral kyl group as R2 to R5 include a benzyl
group and a phenethyl group, and aral kyl groups having 7 to 20 carbon 5
atons are preferable. Exanples of the aryl group as R2 to R5 include a

phenyl group, a tolyl grqup. and xyl yl up, and aryl greups,having 6 to
20 car bon aa@%ﬁ@ramrﬁrwﬁgqrabfee. %Y@&%I&Bet%éﬁﬁqﬁﬂﬁ 38#@&8‘“&&‘?%& to R5

i ncl ude | i [e}Vy [N, 1, @lod gpoup, a

3- but enyl Ibg?gﬂpﬂé)ngwé{qsgE’&%{e}%}?ﬁ%}gﬁg’; Qll‘)erlgg%{:lrlf dgg?{ﬁki%sngﬁw%rg owut)os such as an

10 i sobut eayborgsatmps arelprefbralde hyExanpded efitiie apyd guoupad Rlyioclhuglead keny|

2- | | d 3-cyd | Al |
g ours S Lacth oA S et PR R A
I's prefer %thodiagéﬁﬁgs gf@#@embng&a 189 ofﬁ{ebﬂ'keﬁ&PQFmgf'Qs R Yhclgaeups
to car bon I h

havi ng” 6 atons, nore preferably 15 branched or cyclic al kyl
group havilinga3 alkerdd granposudi ass vangl gropp, gnallyd grewp r 3 utenplogroapbon

atons, and bhrapnched al kyl grou such as,an isopr | gro an, i sobutyl
group, a taélw%ta 55199‘]‘3“@1{ S{R}I,p’é’ﬁaﬁglb‘ifgﬁﬁiﬂ“y&%‘i}&s %‘&E%%@ﬂﬂ%%‘ﬁPB LD

2- et hyl hexyl -3lpnfd 5; % B REXY1 §00B8 sudh

1, 1-cli ne;%lglgéq‘ggg}ﬁﬁe%ﬂ%ﬁ%rnggﬁ(%g oup, &Sgﬂf@%- cI%n%’iohgl -SR- bl?tsgll group, a
201, 1- di m2tdyclolexeant yrougr ang aadrdydohedengiligreupy | Abkdngt girogpobpyingyZ| i c

al kyl _groups such as a cycl opr group, a cycl obutyl group, a cydopentyl
group,lga é9@|0cﬂ"i’é"g9‘ll aﬁ?‘Bﬁﬁ‘Feé’geg’%@r?eptyl group and a cycl ooctyl group; aryl

groups such as iR} WaQWPis HfOrab® ¥lkyde@b8ps Batideol Y6 207c@ubon @ p-tolyl
group, a 2,6-clinmethyl phenyl group, a 2,4,6-trinethyl phenyl group, an

0- et hyl pheatyins2fmoge pugterablylatdar qriieranched ally] gxoppehhyinghk by 20 gathon, a
2, 6- di et hy| phenyl 2,4, 6-1rieth | _

m mor mal ppR AHG ARGy Dirie abin g B PELETe APt CLaY L ERo - & ¥ aremd:
pref er abl gy.,80d, RrgPefod), keh-f@n@yPSrotC A rBReRfl $1908! ARYheldiyd dhoum

i sobutyl group, a tert-butyl gir oup, an isopentyl group, a neopentyl group,
a 2- eflBy| herstyl group,araisepiopy direep han isobwsylhgitowe pylerigbwuiyg grgup, an

1, 1-dinmethyl-2, 2. di net hyl propyl, aroup 1~dinet Ryl -n-butyl group, a
1,1-cli n'etlg‘}l?e-nrw]p%?ﬂ“;ﬂ’ ag?%ﬂ‘ﬁ%#ogqrémf@(gﬁm%exﬁg&lﬁ group; and aryl
groups such as a:phepMk oBTREPaddsn M bs H2ab|Be i Béehakl €) include a RS in
For mul a (Ii IS preferablbiaa hydrogen atom and an al kyl group having 1 to 20

car bon at rimeatompy @ thlaxine atonnya bogamaatym and an ladiveaten, prdiched
alkyl groyp, Navl Dbt § SnPRuf@hREN A Brofiith Aol AOBEALNY
20 Examples of the hydrocarbyl group as R? to R® in Formula (I) include
an alkyl group, an aralkyl group, an aryl group, and an alkenyl group, in
which a part or all of hydrogen atoms contained in the group may be
substituted by a halogen atom, a hydrocarbyloxy group, a nitro group, a
sulfonyl group, a silyl group, or the like. Examples of the alkyl group as R?
25  to R5include linear alkyl groups such as a methyl group, an ethyl group, a
n-propyl group, a n-butyl group, a n-pentyl group, a n-hexyl group, a n-heptyl
group and a n-octyl group; branched alkyl groups such as an isopropyl group,
an isobutyl group, a tert-butyl group, an isopentyl group, a neopentyl group,
a 2-ethylhexyl group, a 1,1-dimethyl-2-methylpropyl group, a
30 1,1-dimethyl-2,2-dimethylpropyl group, a 1,1-dimethyl-n-butyl group, a
1,1-dimethyl-n-pentyl group and a 1,1-dimethyl-n-hexyl group; and cyclic
alkyl groups such as a cyclopropyl group, a cyclobutyl group, a cyclopentyl
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5 linear alkyl groups such as a nethyl group, an ethyl group, a n-propyl
group, a n-butyl group, a n-pentyl group, a n-hexyl group, a n-heptyl group
and a n-octyl group; branched al kyl groups such as an isopropyl group, an

i sobutyl group, a tert-butyl group, an isopentyl group, a neopentyl group,
a 2-ethyl hexyl group, a 1,1-dinethyl-2-nethyl propyl group, a

101, 1-di met hy1- 2, 2-cl i net hyl propyl group, a 1,1-dinethyl-n-butyl group, a
1, 1- di et Byum-spesrelghexyl gunmmdcyslaheptyl gequn pod ayelpoclil §5PUBr e furt her

pr ef er abl hy dr ' I . gr [ 0 carbon
at ons sucﬁ‘i%%raxﬁ%x?(ﬁ%a %@&C%%kg?%up%r%ngf%@ %%?Ioagartéﬂ%?a% n- but yl
group, a prdferdble. gExamplas 6f tiexxtal@ybgivuppasnRAep Ry lingudem bexizyd n-octyl 15

group are particularly preferable, and_a hydrogen ato met hyl group, an
et hyl gr ogroumand s Rhsnethyberpun, aﬁdbﬁlta%y]@f@&ﬁsg‘rﬂ‘% Eltﬁéﬁt%ﬂrgé? oup are

nost efera . R2 L r § a hydrogen
at om and §¥E}OI§JT; %ﬁ’ pa?fgﬂ%blﬁav?jr%%n@te %B{E}Q %gﬁ}?}%{g}%éﬁﬁz go?eﬁ%?g{igra able a
hydr ogen ghenybgitbud, aGolylreanp aniyd xglyd gpotmvimd atyltgrodfs bavhrmé 46 @fs, and
particularly preferable a hydrogen atg&l a Hﬂél oup, an g%h L group, a
n- p: opyl fgﬁl  atemys arg prefefahle aE(?a’élQ e‘ff;)l%ﬁﬁ‘fﬂ Pﬁ%ggro}m Ehsy_ﬁr % alt om( |I )s
nost pre . MR n, For mul a

i ncl ude agﬁﬁggwgagt%kﬁx@g%gﬁ{‘g%sﬁeh gt (;%m ﬂgpgfdglﬁtﬁg at orﬁ% ’ gm i odi ne
atom A f Bunutengl giqip azd ass-hbkeaiylngoapobramhed dkenylngroapssuahas an
preferable, and a chlorine atom.is npore r?ferable. cific

) S
exanpl®s sfobpgemyl gropp)andha Prethylad penienyliszepe ot pYdis %ﬁﬁpgﬁﬁ‘f‘)&lﬂsde,
3- et hoxy- 2- - ' lor da, o t- j I
chivor  db, U ES AR SYSIBRERAAT oGl oBld 8. eyt HERSHYT Erkep!  JARVASY DS
3- et hoxy- Ra®ited 2penydapbopiadonik azhipeefedeble3- et hoxy- 2- adanmant yI pr opi onyl

et hbii 2?2 3 g%ﬁq@gﬁﬂg@&%ﬁ%ﬁ%‘@&%ﬁ&h%ﬁ%\ﬂ%}@?ﬁng 1 to 20 carbon
et hoxy t(%l'é_s %glﬁéff’_l g{fﬁ@%?%g@i?@ P2 RLPH aﬁtﬁﬁ&rrhgfe preferably

3- et hoxy- 2- ropi onyl chlori de,
3- i sobsit obyaReheabar oyficpdkpl gropp kivingi Mty 26 cadumuatonys and saplugspupsopi ony|
5 chloride, 3-isobutoxy-2-tert-but r opi hl ori de :
3-i sobut Oi}@yg;g értf’ Eégrﬁﬂrb?%ﬁ?‘gﬁ% a (ﬂb@g}p@be%gllkyf groups such as an isopropyl
3-1sobut O@él%@ﬁéﬁ?ié%'ﬂﬁ’éﬂl PLaB! Q¥tt-KiQr88p, an isopentyl group, a neopentyl
3-1 sobut oxy- 2-cydopentyl propi onyl chlori de,
3- i sobut oxye®p aal@rethylHepybgranyla tArdmetbyl-3-methdpoopyl Zrpupng | pr opi onyl
chl oride, _3-net hgxy-2-isopr | propi onyl chloy.id 10
3- net hoxy-lzl-'gg'&ﬁai I%?dﬁ?’%ﬁﬁ%&ﬁp&g@ , ’§-ﬂi%&&&1—?@ﬁtﬂ)ﬁoﬁ%ﬁopi onyl
chl oryge, 131-ARhBeYI-1ey bﬁfﬂ'g%%*)l%ﬁpa an-dimetBaiBexyl group; cyclic alkyl
3- met hoxy- 2- cycl ohexprro ionyl chloride, 3-nethoxy-2- C)icl opent yl propi onyl
chl ori de, gBomps Hasly a2 azyelennenylgroppoayyclohntyligreur 3a aetlppsaty} sporanyd
propi onyl chl ori 3-nmeth -2- (2. 3-di vef hy1-42- o]ol] | oride, 15
3- net hoxypﬁafg?fs,%g’iOWw@t‘W%Pm%}P}lBr (* %??;V/?l%%ﬁ'r‘"%ﬁ‘g‘[e‘f Rl
3- net hoxy séch 2s"Eph¥dylede: Y&Qrogﬂﬂﬁngfﬂou?ab bﬁflitdgzl group, a p-tolyl group, a

C

3- et hoxy- 3-i sopropyl-2-isobutyl propiony oride,
3- et hoxy- 2-6somethvlphengbenoup, prbgditotynethylphiegsl gsroup, an o-ethylphenyl

3-et hgxy- 3-isobutyl-2-tert-butylpraopi Ide; -
203-e ﬁoxﬁ?‘f@’- @?I_Yteglﬁlpg\g{l prow &1‘5 Fﬂ%lk)g(réﬁgfe)éfo%%, a 2,6-diethylphenyl
3- et hoxy- $rbapbal Ryl 6 dricth i pdEmkyPERRIE Yin-B6hRalpdepylphenyl group, and a

3-ethoxy-3-tert-butyl-2-tert-anyl propionyl chloride,
3- et hoxy- Mm3sehropghiheny) gpewp avn furtber prefgeable, and branched alkyl groups

3. et hoxy. SURar L SRET PSSP on0 ShfiBY kyild U tefBbuti group, an

3- et hoxy- 3sé Y1 ¥iloug, @yﬂé@@@mmﬁvu@pbcwthﬁhbwli gleup, a

3- et hoxy- 2, 3-di cycl opentyl propi onyl chloride, .

3- et Baxy-lzlzhmatbbhog'@p@ﬂ}{lﬁfmmpyhgromh|9ol,ildé1,methy1'2,2'dlmethylpropyl group,
3- et hoxy- 2, 2-dk. ropyl prepi onyl Q11 30

3 et hoxy 2ot OBy LR PEBBR 7 ot b EtiEpeniy! evoup and a

3- et hoxy- 2 i spie@RYIin 2rexgDBrdu; prabaBlgroaps suélidas a phenyl group are
3- met hoxy- 2-i sopropyl-2-tert-butyl propi onyl chloride,
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3- et hoxy-2-isopropyl-2-tert-butyl propi onyl chloride,

3- net hoxy- 2-i sopropyl-2-tert-anyl propi onyl chloride,

3- et hoxy- 2-i sopropyl-2-tert-anyl propi onyl chloride,

3- met hoxy- 2-i sopropyl-2-cycl opentyl propi onyl chloride, 5

3- et hoxy- 2-i sopropyl- 2- cyclopentylpropionyl chl ori de,

3- met hoxy- 2-i sqopropyl-2-cydohexyl propi onyl chloride,

3- et hoxy- EaIQQﬁﬁﬂkﬂﬂ.@@ hexyl propi onyl chl ori de,

3- et hoxy- 2-i sopg

3- et hoxy- 2-1i sop?‘o%@ﬁf&kﬁggwlsgggggﬁﬂw &porl%&eatogl and an alkyl group

3- met hoxyhdwvar dgdl its 20wayb o apbasyioed posfedahly a hydrogen atom and a linear
3- et hoxy- 2, 2 |sobutylprop|gnyl chl ori de, dr
3- met hoxyop bragghad alkyl geeun bavipet 5928 sarbenatmeeand a hydrogen atom,

R M b e —

3- et hoxy- 3-n-babylt grbup; her peﬂml Igmbmp,l a)nyliemyﬂl lepoueleg nilteptyl group and a

3- met hoxy- 2- |sobuty1 2- cydope | propi onyl chl aride,
3- et hoxy- 2~¢C§ gi!toyp: rep@wﬁaﬁvﬁgxw% 2 ABpeRIobyl group, an isobutyl

3- net hoxy- 3 I I

T e p—

3 g;gg;yg?ﬁvgggﬁw ngaumfwgw dng@wm rémﬁrﬂgxrdpmﬁﬂ g10up, a

3- net B®xy12l- ﬂllﬂﬁﬂté 4 zkfﬂ I@Yﬂ%pgﬁﬁoem 8k ijghmethyl -n-butyl group, a
3-et hoxy-3, ?‘dﬁln'eﬂ%ﬁt yE.) gb?img?'bﬁ? | 1Cflhﬂﬁb§?y1 -n-hexyl group are further

3- net hoxy-2-tert opi onyl chl oride
3- et hoxy- %ré&lrhblwh)h]mﬁogm Iaytbmrami hnyzhr a]klyclngml@ps Raving 1 to 10 carbon

3- net hoxy-2-tert- utyl | propio chl ori de,
3- et hoxy- @_t@x@,stsug t4p1a ?%ﬁﬁﬂé’fﬂ’ﬁb 36‘71%% YL EFQH, fel Propyl group, a n-butyl

3- met hoxy- r Iy SHBEIL 1 ol
e g L P L TR S Koy and ot

3- et Ihbxygi‘empz ralre pairtidulzahy pmfyrqjﬂe,pamhglhymbmn dtom 3@ methyl group, an

3-ethoxy-2-tert-butyl-2-n chl ori )

3 et oy SBb YTy By DB0RI D! & R EOuR AR 4 penty] gxoup are most
3- et hoxy- %rE fhbpRUt y1- 2-n- pentylproplonyl chl ori de,

3-net hoxy-2-tert-butyl-2-phenyl propi onyl chloride,

3-ethoxy-2-tert -RﬁumdLRénp Fompluba 6piasayirefsnable a/hydeggen atom and an alkyl

3- et hoxy- 2, 2-di,c oh onyl, chl ori de. a

3- et hoxy- 2EPEP#1 %ﬁé%d@%%ﬁ% éﬁ?%@rﬂé”e§rﬁf &g Rﬁgﬂg%%ﬂg§§fgr8610nyl
chlorbge, 13i@bhaxyr érdiﬁ{)d%ﬁ Vil & PP c&¥hon £fdndd, iaghel particularly preferable a

3- et hoxy- 2- phenylproplonyl | ori de, 3- nethoxy 2-p enylproplonyl ch{orlde

3- et hoxy- ZLs(dZQSeldlammhyIanhYllnng}mr@pEMIgr@hpoﬁl ingeropyl group, a n-buty.

S ot oy Z3p3b T B BEHEY F T opt oy HoBRR S pls Sy preferable.
3- et hoxy- 2-ter fE)@Hh?eBrdmh@ Mallogdil ftondias RS in Formula (D) include a fluorine

3- et hoxy-3-isobutyl-2-tert-butyl propionyl chloride,
3- et hoxy- Ateuyiachdpringatgmp adploshye athmoandan lodine atom. A fluorine atom,

3-eth 3- b 1-2- |
3 LBy S, kBl S b AN PLPRL AR i tom i

3- et hoxy- %nb (gamﬂﬂg tert- butylpropionyl chl ori de,
3- et hoxy- 2 |sobuty1 -tert- b%#ylpropl chl ori de,

3- et hoxy- 2- i sobuiBetific examplastofl Frapilar m@HI‘Qﬁl de,

g g? ng;;yg Eglbq yt%fi\%(;[pg EI}%L%%?‘Q g?d ﬁ({l}'ogté ﬂ%x& (? tert-butylpropionyl

3- met hoxy c?rléﬂﬂé Datly &%Ezﬁeﬁﬂayﬂn@lmpmwl chibdradeé de,
3-et hoxy-2-tert- but 1- 2- net hyl Blonyl chIo |de

3- et B@xy Pethmy- %wy@ghzxmmgplgna Flaleyad eeﬁr% py¥ 2-cyclopentylpropionyl

3- et hoxy- 2 ert byt I

3- met hoxy- ?réfl? %S%{ qLXYZ ﬁ%ﬁ%@&pﬂ% Iﬁacm%qorl de,
253- ethoxyg3ﬂﬁ@@i2@m@n§hﬁnpuﬁgﬂmhhﬁi@@lonyI chl ori de,
3- met hoxy-2-tert-butyl-2-n-butyl propionyl chloride,

3-et hoxy-2-tert-butyl-2-n-butyl propionyl. chloride,
3-nethoxy-2-tert-buty1-2-n-pentylpropi&ﬁyl chl oride and

3-et hoxy-2-tert-butyl-2-n-pentyl propi onyl chloride, and particularly 30
preferable are 3-ethoxy-2-tert-butyl propionyl chloride,

3- et hoxy- 2- phenyl propi onyl chl ori de,

3- et hoxy-2- (2, 3-di net hyl- 2- but yppropi onyl chl ori de,




3-ethoxy-2-(2,3,3-trinmethyl-2-butyppropionyl chloride,
3-et hoxy- 2-(2-net hyl- 2- hexyl ) propi onyl chloride,

3- et hoxy- 3-isobutyl-2-tert-butyl propionyl chloride,
3-ethoxy-3-tert-butyl-2-tert-anyl propionyl chloride, 5
3- et hoxy-2-isopropyl-2-tert-butyl propi onyl chloride,

3-et hoxy- 2-i sobutyl-2-tert-hutyl propi onyl _chl|oride,

3- et hoxy- ﬁiqtbPKY‘t?Uélzyfi'd@lﬁ‘éhﬂyz'éﬂ&ﬂ?WFOW%ICg&Q@’

3- et hoxy- 3-t.ert - Butoyd »2- [0 i .

3- et hoxy- %-%tglp %‘Y %u{Zy%Bgtr ﬁhgeﬁégyfglrl@g?ﬂg Rgmnﬁ |Cg§1In ee,’ 10
3- et hoxy- 3-dthbky2:@ydreZhyi- DlilexkDpogiionyl cldbiidej de, and

3- et hoxy-2-tert-butyl-2-n-pentyl p i onyl chl oride. . I n.the present

i nvent i on 3 isARULOXY 11 SeRT SO ERIEN g‘;)hplpglﬁﬁséas‘t}%ﬁ%}’?']isﬂb‘éwlﬁm?ﬂﬁof from
0.01 |t D/ . : 50 nol, particularly
prefep%bl 393%0%%%’g?ﬁgb%ﬁgﬁﬂ%ybﬁ{nt&%ggglﬁéﬁgng the total 15 magnesi um atons

i n the nagrieshutoxgRrpatanipropivas] cHlveidd, Basobutoxgrihoyrich ¢ajlprmpyoind used
all at once or_in multiple batches. ) I th& present invention, the
i nternal ehkeide s igehwioxyelerdeneriylpopion OR§§, i s used usually in an

t of of. ) . r :

Sg{r) ;J incuf)ar3 I 1%%%?‘ gazag}l ?ﬁ]f%rn ﬁ%&%ﬁonﬁ %%%&gi-&m% %gﬁ’@eo%yé@rglrﬂagfﬂ? ﬁ@oang};nesi um

corrpgund églorlilf@%'m'éblﬁoiwﬂSSMOW%mlbi(ﬂlg’l?hﬂn‘idﬁ,epr esen} edt P\y For nmul ? (1)

may be used all at _once of in. nu e ches. e .presen

! n?enw f)n,3'1%1ﬁéhq7i3’t'%ﬂ$‘§}ﬁtgiﬂﬁﬂw @&fqmiéh W&gﬁ%’%‘il?ﬁfﬁtom&lﬂﬁp(l%y andbt he

i nterna ] j r erei nafter may be
A e i A R G h

referred to as or (I)™) are 25 usually wholly
brought i Btmetlontyaicydichbxglperbponlychlontter; 3anettorysdicgclopehtydprapmenyl gas

such as a pjtrogen gas or _an argon.gas.. anpl eg of t rqcess f.or
produci ng cgmi%ﬁ'ﬂle@w?ad%gw%&ﬂmm @O]‘B ?’r%F’PF&gPE%%']?elh‘?chont act
w th each ' (9 G- ' tdpibhvRcIo@ERsSS i n
whi ch thep? %’@E\lly L?nﬁ%)ggrr%é)gﬁgeg}gdd! y?%\‘é@?%n(?g?%g Pézﬁ%%:t Pgné%% %Iro(r:\or0 (1) are
added150 t3rmetlraei(2r8,3-dripoethy]-2rbwyDaropionst ¢ghlorider t o produce a solid

conmponent ;_ (1- a_process.in which a.mxture.of the titani um conpound and
the inter @émetﬁ@c?%ﬁna@wé'fb?w'%m&a‘ab‘ﬁ orﬁi% magnesi um conmpound to
produce a3$9(!H0§§0§{3399@I§5I1;2-iso%%tﬁbrapj}ahgp@ﬁl%ﬂd@,V\hi ch the internal electron

donor (1) is added to the magnesium conpound and further the titanium
conpound iSsethdogB-isobstylr usobartulrgopiosnyt ohdewitkent ; (1-4) a process in which

the internal .elecjro nor (1) 1s added.to.the nmagnesi um conpound and
further t 'etthof‘éﬁ#'lﬁ‘?gb‘g‘ap%ﬁﬁr& %‘Hﬁfﬁ%’l‘?%&mﬁl&@ ectron donor (1) are added
in anzgrbig.éﬁfoy(yq,gqﬁ.tbpt-pﬁgqig%@n Hlgrigemponent; 10 (1-5) a process in

whi ch the internal electron’donor (1) is added to the nmagnesi um conpound
and f ur t hérethoxiysd-lgobudyl-2 tiertt amginnopiavtsbloytdend the internal el ectron

donor (1) js,added to.prodyce a sohid conporent.;; (1-6) a process in which

t he magnesl:Jl %‘ih"é‘éfﬁ%&%fﬁ&ﬁ%gEttﬁééﬁmyé%"aﬂm ecc?ﬁ?%ﬁe’donor (1) are added to the
titani um cpEpI4Rh BRliaRr@aRiylpAoRyldailotide 15 produce a solid conponent;
and (1-7) a process in which a mxture of_the magnesi um conpound and the

i nternal  d-edtoxyn3-tohuotyl 2 cyclohguvlpgopionyhehlortdeni um conpound to produce a
sol d2g0n‘%Qgﬁlr};[x'yﬂ,3-dicyclohexylpropionyl chloride,
3-ethoxy-3-isobutyl-2-cyclopentylpropionyl chloride,
3-ethoxy-2,3-dicyclopentylpropionyl chloride,
3-methoxy-2,2-diisopropylpropionyl chloride,
3-ethoxy-2,2-diisopropylpropionyl chloride,
30 3-methoxy-2-isopropyl-2-isobutylpropionyl chloride,
3-ethoxy-2-isopropyl-2-isobutylpropionyl chloride,
3-methoxy-2-isopropyl-2-tert-butylpropionyl chloride,

14



The solid conponent obtained by any of processes (1-1) to (1-7) can be 20
used as the solid catal yst conponent (A). Preferable process is (1-1) or
(1-2). A solid conponent obtained by adding the titani um conpound,
once or nore tinmes, to the solid conponent obtained by any of processes
(1-1) tg (1;]7)',[hanpl a sol : d ?:orrponent obt ai ned by adding the titanium
conpound and, e internal electron donor (1) or an internal electron donor
(11), onc8-ahorp2eisppranyidstart; batyarppronyt g"h]é’ﬂf’d]@r, to the solid conponent

obtai ned Ry apy of jprocesses .(1-1 o (1-7 ol id conponent obtained
by addi nggamﬁ%’ﬁ'r%g%qprf)ﬂileiit%%tn?%l%i%rgﬁ%b%nﬁﬁgﬁgoﬁgqét he i ntgpnal el ect rloze
donor (I)3°éth%§y4Znisﬁgftﬂiylg-ﬁﬁt*aﬁﬁylg%ﬁbnﬂ thloridece or nore tines, to the

sol i d conponent” whi ch has been obtai ned by any of processes (1-1) to (1-7
), can al Sombtharyedrisepronel-3wyrkepsotdareniony! dapdeent (A). (-4 A(

conpound §|b%@|{)§§ b Rtgqri{eylfﬂs"c%er'r%%r%‘ﬁgﬁfyé215120%&@” be preferably used as a

solid Cat cornprises a step of bringing

a titani U@Lﬁ@emgpg-ig op$l- dRbiletipropioaybdhldpydeand an internal el ectron
donor represented by Formul a clgl?x into c.ontaélt1 wi.th each other to forma

[n'xtz(u)re, SnethiRzy R3iserepyl-2-cyclehemapropronyl chlarifodr ocar byl group having 1
o] carhon atons, .R2 . R3; ,f . $q¢hql ndependent |y sel ected from
a hydroge%%l’te xyaZHgti»poragxl %,I[%éxme gﬁ%x%gnﬂqfﬁrcocar%%/l group having 1 to 20
carbon at @gstho’§R-topkesydt2-phengkirepiond] thivmde?, R3, R4 and RS is a

hydrocar byl group having 1 to 20 carbop atons; R6 is_a.hal ogen at. 10
step &0 bi3-metherywiR, 2 dusohidylnsopianyd shiny ,%'%ﬁ_}alpégé%?%dlss&?“ Pmﬂlg‘g’ﬁ) nto

contact V\'icilli'ortiﬁ'g, énﬁlé%ﬂ{)fyﬂﬁ%oﬁgtyllb-f:erg-%u/tﬁpropionyl chloride,
3-ethoxy-2-isobutyl-2-tert-butylpropionyl chloride,
3-methoxy-2-isobutyl-2-tert-amylpropionyl chloride,
3-ethoxy-2-isobutyl-2-tert-amylpropionyl chloride,

15  3-methoxy-2-isobutyl-2-cyclopentylpropionyl chloride,
3-ethoxy-2-isobutyl-2-cyclopentylpropionyl chloride,
3-methoxy-2-isobutyl-2-cyclohexylpropionyl chloride,
3-ethoxy-2-isobutyl-2-cyclohexylpropionyl chloride,
3-methoxy-2-isobutyl-2-phenylpropionyl chloride,

20 3-ethoxy-2-isobutyl-2-phenylpropionyl chloride,
3-methoxy-2,2-di-tert-butylpropionyl chloride,
3-ethoxy-2,2-di-tert-butylpropionyl chloride,
3-methoxy-2-tert-butyl-2-methylpropionyl chloride,
3-ethoxy-2-tert-butyl-2-methylpropionyl chloride,

25  3-methoxy-2-tert-butyl-2-ethylpropionyl chloride,
3-ethoxy-2-tert-butyl-2-ethylpropionyl chloride,
3-methoxy-2-tert-butyl-2-n-propylpropionyl chloride,
3-ethoxy-2-tert-butyl-2-n-propylpropionyl chloride,
3-methoxy-2-tert-butyl-2-n-butylpropionyl chloride,

30 3-ethoxy-2-tert-butyl-2-n-butylpropionyl chloride,
3-methoxy-2-tert-butyl-2-n-pentylpropionyl chloride,
3-ethoxy-2-tert-butyl-2-n-pentylpropionyl chloride,

15



RARS (I1) 15 where Rl and 117 are each independently a hydrocarbyl group
having 1 to 20 carbon atons; R2, R3, R4 and R5 are each i ndependently

sel ected froma hydrogen atom a hal ogen atom and a hydrocarbyl group
having 1 to 20 carbon atoms, and at |east one selected fromR2, R3, R4 and
R5 is a hydrocarbyl group having 1 to 20 carbon atons 20A conpound obt ai ned

by the above-nenti oned process may be referred.to as a solid catal yst
E:_oppo_nent 3(me1;hoxw2-@w@-%@&ﬁwﬁmw&%&@eeach conponent of a

i tani um 4¢C I . i - nd an internal electron
donor rep?eegie{ﬁ%g2%§9bgpﬂu@g?ﬁ?lﬁgb§%§?gglrlr)gu%:eg)r%lgnent as a titanium
conpound BadthogyZrdesiclohesghpopivhyl khlaride.an i nternal el ectron donor

represented by For mul ) in_the i lid I
conponent EA). gl‘?g%@ﬂ(%\)ﬁﬁﬁ@th&"é" -%g&?lftgiporr Pg{i&ggﬁg’r}gd%olsiodl catC th ss%/St
conponent . i 3 V)9 - W

pref eltrwo‘raed.3 éﬁlog{’ ﬁ%%gdr%eg;g@f@ %%Bgrcglgdl?g?%?%}g&g?l ?%agg%{pﬁg'rl]en i%ﬂMi ch the
titani um chlwidy)d; ethodyZiphémylprombngl ddbride, 8anethokly)2-phenykpropiosyhal

el ect d E h dded ly. [
ot i ned BYLORIY GrBGRY By RBELEY. ¢ Doty DRPImACNEeor ror & 11 mes,

pr ef er abl g o6 @ § auEnhbiTRY.2-butyDproidiREREsider producing the sol i d

conmponent i a 'm xtureof the titanl um conpound, and the internal
el ectron Gesthiox(12- (metlyl-2 hiexyHarombeygl cldoridenor (11) is added to the

sol id conponent obtai ned by any one.of .processes (1-1) to (1-7) once or
nore 19 rre§,'mﬁaéq’§’r'%1§f3’ff%ﬁy %rocpé("fﬁ\)féﬁ?‘i'lﬁﬁvs. 15 Pr eferZabI e (rocZass is a
process f @t RLQROLC{ {}}132 ToIMiTe N BRI chibridd ch i Xt ; f th

; ch a mxture o e
titani um co?%pgug?asngut he ?ntter rllcgﬁﬁgﬁectrghlbcjfondr (I'l) is added to the

sol i d conmBesthioky 3 ali iext-Inytybpwpeéesdschidridy, or (1-2). The internal

el ectron donor (IJ i | )
R2 R3 0 / 3¢cet ox§-3-%n-%%&-%—t‘é&%%@ I?rrop%)n ocﬂrfgnég’present ed by Formula (11)

3-methoxy-2-isopropyl-2-tert-butylpropionyl chloride,

15  3-ethoxy-2-isopropyl-2-tert-butylpropionyl chloride,
3-methoxy-2-isobutyl-2-tert-butylpropionyl chloride,
3-ethoxy-2-isobutyl-2-tert-butylpropionyl chloride,
3-methoxy-2,2-di-tert-butylpropionyl chloride,
3-ethoxy-2,2-di-tert-butylpropionyl chloride,

20 3-methoxy-2-tert-butyl-2-methylpropionyl chloride,
3-ethoxy-2-tert-butyl-2-methylpropionyl chloride,
3-methoxy-2-tert-butyl-2-ethylpropionyl chloride,
3-ethoxy-2-tert-butyl-2-ethylpropionyl chloride,
3-methoxy-2-tert-butyl-2-n-propylpropionyl chloride,

25  3-ethoxy-2-tert-butyl-2-n-propylpropionyl chloride,
3-methoxy-2-tert-butyl-2-n-butylpropionyl chloride,
3-ethoxy-2-tert-butyl-2-n-butylpropionyl chloride,
3-methoxy-2-tert-butyl-2-n-pentylpropionyl chloride and
3-ethoxy-2-tert-butyl-2-n-pentylpropionyl chloride, and particularly

30 preferable are 3-ethoxy-2-tert-butylpropionyl chloride,
3-ethoxy-2-phenylpropionyl chloride,
3-ethoxy-2-(2,3-dimethyl-2-butyl)propionyl chloride,

16



R7 0 20R4R5 (I11) where Rl and R7 are each independently a hydrocarbyl group
having 1 to 20 carbon atons; R2, R3, R4 and R5 are each i ndependently
selected froma hydrogen atom a hal ogen atom and a hydrocar byl group
having 1 to 20 25 carbon atons, and at |east one selected fromR2, R3, R4
and R5 is a hydrocarbyl group having 1 to 20 carbon atons. The

al koxyester conpaund is preferab t hyl . 3- et hoxy: 2-i sopropyl propi onat e,
iyl 5 cOISR9RE S GobityiipY pi BN DbRishy chioride, | -Cr CFY! Proprenate
3- et hoxy- 3: - L ) y-2-tert-anyl propionate,
cthyl 3 et sty 282mBee SREkEp iy bIAY
g- et hﬁxy- z-ethdmn@ﬁlsyll)my@m-maﬁﬂtymwionsl ehlooide; 2- phenyl pr opi onat e, et hyl

- met hoxy- 2- i sopr.opyl propi onate, ethyl 3- oxy- 2-i sobut yl pr opi onat e,
ctnyl 5 S mw:t@rﬁ-ﬁmﬁp%wtmnfpgﬂmoa TE%}%,Z SR

- met hoxyn2; e ] . - 3< .- 2- cydohexyl propi onat e,
et hKI I - néfj]:%§§§' galgxy%%%&ztzg%gﬁ ggf@ha%{%{(ﬁgg%]l%ﬁgéhet hoxy- 2- phenyl pr opi onat e,
met hyl 3- 8tdthyyy2-issbatydi2y tqrt bpitpipaveionyk thlpride,
3- ethhloxy- éﬁ{gg?gt 1!182{2 Baﬁftﬁ@e%%t hylé‘mBy- e OXX(; 2-tert-butyl propionate, 10
met hyl 3- 21 PYamA ) ’
3- et hoxy- 2: - L ~&ijaoxy- 2- cycl opent yl pr opi onat e,
met Ey: 3- ét‘%ﬁ%ﬁ -p Eﬁgﬁr%%%ﬁg%gﬁbﬁgﬁﬁ?hﬂ hoxy- 2-i sopr opyl pr opi onat e,
met hyl 3- Bedthoxy-22tcrs-btgly2 mr-oxipyhatopiontdhyoride,
3- et hoxy-2-tert-butyl praopjonate, nethyl .
3- rrﬁt ]lfQ)xy32"1—4‘8?‘&"-2&‘??;’?{%}16‘31’%ﬁ‘ar}g‘éﬁylﬂ’fé’cmﬁylﬁ%ﬂﬁ’x@‘%- cycl ohexyl pr opi onat e,
met hyl 3- A qgg:gq WaTdoTa] -
3- et hoxy%gﬁﬁﬁ%ﬁ%ﬁ on tg,ﬂg?h;t/}fm%{’%?ggi@g{d% di i sopropyl propi onat e,
net hyl 3- met hoxim 2he paesesxspnuveytion ohieontarspnecdypound (a) is used usually

3-eth -2, 2-dii | i , hyl 2
3ot hoxy- 2 sngimat by GBi snsk @ g peblirable frama0-03Reki 39 Bsbonat o,
et hyl  3- obRQXYI21y2p FEFORMNY FRLR B B &t to B0MMbI per mole of the total

3- et hoxy- 2, 2-di 1 sobutyl propi onate, nethyl _
3- met Boxy naghedinmoitoms ipr thysi magnesivan hginpound (b) used. The titanium

3- et hoxy- 2, 2-di i sqbut yl pr opi onat.e,, nmet hyl. .
3- et hoxy- QPI?PHP@&BEF?}%YB% ﬁ%(ﬂ gilé'it O&Cﬁ# 1§gnult1ple batches.
3-met hoxy- 2, 2- din kRé ?)T@é@l%'iﬁﬁ/@ﬂi@ﬂ,aﬂ% intBitWllelectron donor represented by

3-met hoxy-2, 2-di -tert-butyl propi onate, ethyl
3- et hoxy- Fozmaila (Bris used yispadyiioran smowatieffrom 0.01 ml to 100 ml,

g: gt Egiz: %T%ﬁe%%@l&r%ﬁ@i@b%%ﬁ%%@n J,[Ie)%:‘;t?cé{iﬁl{,lpr preferably from 0.05 ml to 3 ml
303- e hoX e gakhl HEhleARLHH &ditfiORIRPpaied (b) used. The internal electron donor
represented by Formula (I) may be used all at once or in multiple batches.
In the present invention, the titanium compound (a), the magnesium
compound (b) and the internal electron donor represented by Formula (I)
(hereinafter may be referred to as the "internal electron donor (I)") are
25  usually wholly brought into contact with each other under an atmosphere of
an inert gas such as a nitrogen gas or an argon gas. Examples of the
process for producing the solid catalyst component (A) by bringing them into
contact with each other include the following process es:
(1-1) a process in which the titanium compound and the internal electron
30 donor (I) are added to the magnesium compound in an arbitrary order to
produce a solid component;

(1-2) a process in which a mixture of the titanium compound and the internal

17



The al koxyester represented by Formula (11) is used usually in an amount of
from0.01l mM to 100 m, preferably from0.03 mM to 50 m, particularly
preferably from0.05 mM to 3 ml per gramof the magnesi um conpound (b)
used. The al koxyester represented by Fornula (I1l) may be used all at once
or in multiple batches. 5The process for bringing the conponents into
contact with each other is not particularly limted, Exanples of.fthe
process i gkectiga dansii@ SS4@%0@8(5@%%%313%?91%%0%“@F%PF@W&%@% and a
mechani cal ulxgrrlé'.zati on process (for exanple, a process of pulverizing the
corrpoundsC Pﬂg a’ball mill). The slurry concentrations in the slurry
process i §1-8%HalrbyedsrianBicBShbdnterndl dlaptanl dotod s added, topdwet i cul arly
preferably from0.1 to 0.5 g-s Iig/m-so,l vent. The cont.act, t erature is
usual | y fmﬂgn@@clmcpomn%%dgw ey the Htanum cgmpers lﬁé\dtdleg[ﬁgarl y

preferably f 60G. ‘he contact tinme is usually preferably from
5o BrodiEs valid futPOiens

about 0 abou ours. 15In order to decrease the content of a
fine powdér-4) a prot@suntwhighsdle it teaisdleyatrandmons{l) ioaddethidihte t he particle

et oo o167 - AT T AR
a sol vent ) SkAIPhGRn ) AACa 384y fiflhn AGlHHAS, SR Blr6alvdh agRADONS such as

pent ane, ﬁexane, ept ane an oct ane; mat 1 ¢ hydrocarbons such as
benzene, teompenentind xyl ene; alicyclic hydrocarbons such as cycl ohexane and

cycl opent ane; and hal ogepateq hydrocarbons sych asg, 1, 2-di chl gr oet hane and
monoch? or b‘éhﬂdﬁ@?esﬁr@rﬁé{ﬂ}é‘ ﬁm%ﬁ}agﬁg%%%aﬂa%gé%?é%“ﬁgh arbons are
pr ef er abl TBEhAN iZAk endlade at

whi ch 25 aeéTpalSE‘gﬁ um com‘g%gE?g%%&tﬁéiﬁgﬁgg?ﬁﬁ%%g%%ﬁﬁg b) and the

i nternal e¢hethte@nableleotronatmesdbtischddedRomrudacd h)solideomponght: i nt o cont act

Yo 1500, 16 Appreteisal yhidobe Bagseenn apppeapary! firordpabIEaRm { o 20
L tani um G A e N e T arnal ol ectron
donor 15 eppesduted sblid Eomponangl dndr e brought into contact with each ot her
s usually, brom 0t ML Sl § iz e b P BERE R cHhPThad M eSO
internal electron donor (D is added to the titanium compound to produce a
solid component.
The solid component obtained by any of processes (1-1) to (1-7) can be
20 used as the solid catalyst component (A). Preferable process is (1-1) or (1-2).
A solid component obtained by adding the titanium compound, once
or more times, to the solid component obtained by any of processes (1-1) to
(1-7), and a solid component obtained by adding the titanium compound and,
the internal electron donor (I) or an internal electron donor (IT), once or more
25  times in an arbitrary order, to the solid component obtained by any of
processes (1-1) to (1-7) or a solid component obtained by adding a mixture of
the titanium compound and, the internal electron donor (D or an internal
electron donor (I), once or more times, to the solid component which has
been obtained by any of processes (1-1) to (1-7 ), can also be used as the solid
30 catalyst component (A).
A compound obtained by the following process also can be preferably

used as a solid catalyst component.
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10 hours, particularly preferably from21 hour to 8 hours. These conpounds
may be brought into contact with each other for a prescribed contact tine,
or they may be brought into contact with each other for a tine |less than
the prescribed contact time to forma precursor, then the precursor may be
5 washed and maintained as it is for the rest of the prescribed contact

time, thereby fgrmng a solid.catalyst onent.. . In the, present

i nvention, the &i‘f’ﬁ%ﬁ SO ’(‘é}/‘?p Pﬁ@ﬂﬁﬁb‘rﬁéituﬁf‘&%‘&ﬂ?ﬁ%ﬂ‘tfb@ E)aa?na t he
internal  gl.661dsAimdoRRpoHART ®F SHEADInESH MIERchloh aBFor QePRisbRRA by the
internal electron donor represented by Fornula (11) are brought into

cont act wiFohmeda KD anbecoriach wignpacinothvee teiformm mixtawgeand usually -50C to
200C, preferably 0OC to 170C, particularly preferably 50C to 150C. In the
present invention,ni heRisi mgyduring which the titanium 15 conpound (a), the
magnesi um corrpounc!:2 by, thei internal electron donor represented by Fornul a
(1) and optiqﬁally t¢% i ntgsnal el ectron donor represented by Fornula (11)
are brought intocont asf-4% t ~ggch other is usually from10 minutes to 12
hours, preferabl from/g\m nut'es to 10 hours, particularly preferably from
30 mnutes to 8 hour A 201 g’s preferable to wash the solid catal yst
conponent, obtai ned %y bri r%l ng the titanium conpound (a), the nagnesium
conpound (b), the internal electron donor represented by Fornula (1) and
optionally the internal electron donor represented by Fornula (I1) into
contact with each othery or a precursor forned during the step of form ng
the solid catal yst 25 conponent with a solvent, in order to renove

undesi 3 ed wHs RGBS hy dv ek NENEroupidvihg 1t {2 oS Mond) R2 Me, ROlaind

catal yst conponent is preferable as the solvent, and exanples of the

sol vent i Mélangeeashi pitepiendaptly cwededsod Sremoh hydregan abem, Rdxalagen wépmane and

octane; argmatic drqcarbons such a eRaene,. toluene y ;
alicyclic a d?olb%\%fiﬂ y?uﬁ?ugsﬁgw%ﬂe%a%§ %’bgﬁdgt:%)yc?’o%@%t%niee%ggno ©

hal ogenat gglcbid foar ROMR3 RIChn@R5ls 4 By &hcaripdidiang lendnsanecly esdeanzene.
Aromati ¢ hydrocarbons and hal ogenat ed hydrocarbons are particularly

pr ef er abl @tompeR%pahialegen om0l vent to be used for washing the solid
cat al ﬁt conponent is usually from0O0.1 mM to 1000 m, preferably from1l m
to 100" m per gramof the solid catal yst conponent or the precursor in one

stage of candtaptof MAARIMY ahsinteredll slepebh ol wpeesdrttedli bse Fornda(ld) each
stage of contact. The_washing tenperature is usually 5 from-50 to 150C,

pr ef er abl ynto eomtact withgide mippiugepr ef erably from 60 to 135C. The washi ng
time is preferably from21.to 120 mnutes, nore preferably from2 to 60

m nut es. Rihe Rbl | ]j()cat al yst conponent (A) or the solid catal yst
conponent (A') of\ t/he present invention and the organoal uni num conpound (B)

are brougiR110 i cont A8t Wit HRéach ot her by a publicly known process to
produce the }@%%@Iﬁg\f‘gﬁefi n polymerization. It is also possible
to produce the solid/catal yst by bringing the solid catal yst conponent (A
or the solid catal ;4 C nent (A') of the present invention, the

or ganoal um num cor'%ound , and the external electron donor (C) into

contact with each otZﬁg.. 15Exanpl es of the organoal um num conpound (B) to
be used in the prese i nvention include conpounds described in

JP-A-18- 21233 R and R are each independently a hydrocarbyl group having 1 to 20
carbon atoms; R2, R3, R* and R5 are each independently selected from a
hydrogen atom, a halogen atom and a hydrocarbyl group having 1 to 20
carbon atoms, and at least one selected from R2 R3, R* and R5 is a
hydrocarbyl group having 1 to 20 carbon atoms
20 A compound obtained by the above-mentioned process may be
referred to as a solid catalyst component (A").

In the above-mentioned process, each component of a titanium
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Trial kyl alum num a mxture of trialkyl alumnumand a dial kyl alum num
hal i de, and al kyl al unoxane are preferable; and triethyl alum num
triisobutyl alum num a mxture of triethyl alum num and diethyl alum num
20 chloride, and tetraethyl dialunoxane are nore preferable.

Exanpl es of the external electron donor (C) optionally to be used in the
present invention include conpounds deﬁc[)i bed in JP-B- 2?50168,

JP- A- 2006c989981d Jp), A PagoesTaR TOmPaHE dib) And enontewE elecay AWy nt ai ni ng

conpounds _and nitroge nk aini: . | es of
he oxygoRbsenl o e oA P R SARR AR Ao AL FRER L BmpBHATE 2 g
ketones. Mkaxisihédiam estdpethé ) aid apriaf@mablebectron donorGeppesendsed
represented by any of Faormul ae (

y of. v) tQ (vi) are preferable as t
al koxysi | b&&vrmﬁlat(ﬁ)emesheepmpssef@dtrpgﬂcwrﬁﬁolf@%‘tagm@ﬁgil(%ﬁ?é;@-h . (iv)
Si (OR 11) 3(NR12 ' i) . agxbsqr [
hyf:lroc%r %)yl( groﬁ%’%ﬁé&)@égﬁ%gé%%g}géaﬁlgﬁsa %Orhdacaf'uty ro&ggﬁg)tn g%t@AR)l is a
hydr ocar byk agsobidocdialsisdgotponerd (Admbepaatiovimyrlyeputférred. an i nt eger number

satisfying O h <4. Wen there are nultiple R9s ,thevgﬁ.s g?é be the sanme as
or different frdvbxsess formrpdugmetheriolid companentnprghphe HERURs nay be
t he same r . disf . | : A& havi ng
1 t0" 6 car B oufdh Bk ihHaf et ehfinor Hon SArMMA At On A0R5

hydr ocar bylT) eaek/proadied sépamteR; tatheosoliak ansp ozt diéRithddshypasy oheof ani no

roup having 5 to 20 carbon atons. In Fornula,(iy),, exanpl.es of the
gydr géﬁr b;ﬂrg@q‘sé%(]é%) FQQ(]dﬁg(”P&e qpymoxe (tiypes, ety Rb?y %ﬁggﬁé(ﬁ tgs vl group,

an aryl group, %ngrol%%ﬁafog'?%&lu&lh%grﬁe oramBhon@ht RS IALK Y mBia¥P oPtheR9 and

R1 include |inear a ups s as a nethyl group, an ethyl group, a
n- propy! gftaupumeacompuiind, agidtle, ildemglehectroydong; (Ihonthexytergabup, a

n- heptyl group and a p-octy roup; branched al kyl groups such as.an

i sopropy!| edeten dapoy &%@t%/idegfmesfg‘ %@%‘Et‘\?ﬂtg@ﬁéﬂy a’_é%opg(%entyl
group. a RSERRILYL1-9F 801-30Bnfo &7 BIH HRKY IpiBfatBly Afite @Y Evectimlely! groups

such as a“cyclopropyl group, a cyclobutyl ‘group, a cyclopentyl group, a
cydohesy|l Ryefenablapoycdshiepa pirogass digr wainy thoselid compapent imwhich #r anched

or cyclic alkyl grqups having 1 to 20 carbon ato are prefer e. Exanpl es
of the ar A&PrY Pf) ’éga‘ﬂg%gﬂmﬁpupaa%ﬁ@’eamtemaqs o1 Edor ShSY D) 8
added to the solid component obtained by processes (1-1) or (1-2).

The internal electron donor (IT) is an alkoxyester compound

represented by Formula (IT)

R R® O
\ / |
RL__C__C_
o) C o)
7\
R R®
(1D

where R! and R7 are each independently a hydrocarbyl group having 1 to 20

carbon atoms; R2, R3, R* and R5 are each independently selected from a

3

7

20

hydrogen atom, a halogen atom and a hydrocarbyl group having 1 to 20
25 carbon atoms, and at least one selected from R? R3 R* and R° 1s a
hydrocarbyl group having 1 to 20 carbon atoms.
The alkoxyester compound is preferably ethyl
3-ethoxy-2-isopropylpropionate, ethyl 3-ethoxy-2-isobutylpropionate, ethyl

20



20 benzyl group and a phenethyl group, and aral kyl groups having 7 to 20
carbon atons are preferable. Exanples of the aryl group as R9 and R1

i ncl ude a phenyl group, a tolyl group and a xylyl group, and aryl groups
having 6 to 20 carbon atons are preferable. Exanples of the al kenyl group
as RO and 111 include linear al kenyl groups such as a vinyl group, an ally’

such as. at SOSBUCErY RtSioaBate SthEl A oS e RE R dR G T ¢
al kenyl Q%Oétﬂﬁ%xﬁ%&c?&z&[ygp%%ﬂ}@‘@mﬂ yéﬁgayazﬂéyao&xﬁﬁmgmw gr oup.

Al kenyl groups havi'ng carbon atons are prefera anples of the
al koxysi | ietloyl 3-ethege2rphdnplprbpionste, éthy) 3imethesy-B0sopropylpropionate,

cycl ohexyl met.hyl di met haxysj | ane, cycl ohexyl.et hyl di net hoxysi | ane,
diyi sopr o%ﬁ%ﬂ%f‘% 9_§Y'&é‘é8f?uiiy_gwfo—pdé?%ee? N rrgt hoxysi | a%e,
tert-byt y|3‘ﬂéﬂgé)?§fg?ﬁgﬁ§l§@§?ﬂfdpli@ﬂ‘§be @ﬂ?ﬂﬁ-ﬁfe‘tﬁ&&;{’?%ﬂ-bﬁa@@propionate,

di phenyl di net cycl obut yI di‘met hoxysi’l ane,

di cydopenteyhyli 3retdibrygi2 crebghdxyipmpidrotesethyhe, net hyl tri et hoxysi | ane,
ethyltriethoxysilape, jsobutyltriethoxysilane,. vinyltriethoxysilane,

sec_ buty BrRETRERG ey B SR B HERRG R CUHGR P hRE L TP roptonat? |
cydopent y{ &6 BR{Kaky @Ropropylprdpici@eCiethyt he hydrocarbyl group as Rn in

Formulae (v) and (vi)" include an al kyl group and an_al kenyl group. Exanples
of the al Byé¢thgxpipisabuilpropiohatie nhéthahB-ethkyy-2gtestrputelpeopianate, met hyl

group,.an et group, ,a n-propyl group, a n-butyl group, a n-pentyl group
and alf. hé&?f?‘%?’o‘?}ﬁ,‘)gﬁg Wﬁﬁm@érﬁﬂ@?‘%g%ﬂﬁﬁsuch as an i sopropyl group,
an i sobut %l-ealroszy@-c;ad&}%ﬁyipwp\ibnweoﬁfbmmle%pwtzselycmio@ummbianaﬁqpe ntyl
group; and C%C|IC al kyl ‘groups such as a cydopropyl group, a cycl obutyl

group, a oyetdyddtethogy dophemdprompuatshexsthylyr oup. Li near al kyl groups
having 1 t0 6 carbgn atons, are. preferabl g., Ex | es .of, the al kenyl group as
R11 i ncl ué ef}r%u rQéF?@HPlefgpﬁﬁ’@Eﬁsmgﬁbﬁ Ba?egﬂ&%?lls ‘P%Wg?r"é’ﬁ"%#y- group,
a 3- but enye@iy? 8Pmatithsd - 2-tBAXMNIp SpReRateDitBed al kenyl groups such as an
i sobutenyl group and a 5-nethyl -3-pentenyl group; and cyclic al kenyl groups
such 48 a 32meykoxshdertyamylonopienatea nstbyt Bonekeryr2 grdobexylprapnateceny|
groups havin to carbon ato are .pref er and a nethyl group and an
ethyl 20 é’?%@ﬁgrlge P %&VSI%P?HB?BF(@@%%&’ nﬁm&l Exanpl es of the
hydr ocar byg-m@tRes; -8 Hhd lgwpidtiael 8tHydr3veshd¥)-2j23dl serropylpabiionags,oup and
an al kenyl group. Exanples of the al kyl group as R12 and R13 include |inear
al kyl gr oupethyl drmgthexynd2ndiisaprenylrrapioagts:etBybup, a n-propyl group, a
n- butyl gry a.Napentyvl ar . a_n- yl 25 group; branched al kyl
groups su<:3ﬁé1®§xgn£?@%Péﬁ‘if&g?‘ﬁﬁg{qgﬁfn"?%tggﬁty| group, a tert-butyl group,
an i sggentyybthaxetn2 ahikopraipdpestivhaty, ethpyl ethoxye? Raediphkyylpgopispatsuch as a
cycl opropyl group, .a cyclobutyl group, a cyclopentyl group and a cycl ohexyl
group. Li meethyaBrethogy Zupdimbinylprapiosate, €8i¥on at oms are preferabl e.
Exampl es of 1 . - Bfl"ﬁ 3 include linear 30 al kenyl
gr oups sugmggﬁ%%?%ﬁa%@g&ugﬂla ;‘}1%%?0 p, a 3-butenyl group and a
5- hexenyl Jrethoxibe#dhieshwetykanpiogiteuphys Bedthasy @2 -idsieblt yhytopjemate, and a
5- et hyl - 3- pentenyl group;. and cyclic al kenyl groups such as a
2-cycl ohe%@ﬁ‘&hylé”f@@ﬁxﬁ'r?dgmpgyﬁéﬁé%?éﬁ??tegPgttﬁa. Li near al kenyl groups
havi ngg2 t .al. . I d a nethyl group and an et hyl
o oup i e DEERY 3 B IRGROBI AR et

3-methoxy-2,2-di-tert-butylpropionate, ethyl

3-ethoxy-2,2-di-tert-butylpropionate, methyl

3-ethoxy-2,2-di-tert-butylpropionate, ethyl

3-ethoxy-2,2-dicyclohexylpropionate, or ethyl

30 3-ethoxy-2,2-dicyclopentylpropionate.
The alkoxyester represented by Formula (I) is used usually in an

amount of from 0.01 ml to 100 ml, preferably from 0.03 ml to 50 ml,
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Specific exanples of the al koxysilicon represented by Formula (v) 5 include
di nmet hyl am not ri met hoxysi | ane, di et hyl am notri nmet hoxysil ane,

di - n- propyl am not ri net hoxysi | ane, di net hyl am notri et hoxysil ane,

di et hyl am not ri et hoxysi | ane, di-n-propyl am notri et hoxysil ane,

met hyl et hyl am notri et hoxysi | ane, nethyl -n-propyl am notri et hoxysil ane,
tert-butylam notriethoxysil ane, diisopr%PyHaninotrie oxysi |l ane, and 10

met hyl i sopespgntarinpreipeallytyem O ml to 3 nl pex grame DAGNESFUM ¢ ani no

NRL4. | il 4 '
periyar o Sofehi B e pths dKGA B RAN A8 GPat 8

1, 2, 3, 4- t efsedRYDaOHEROM IMOlEpy Ieateche&nd an oct anmet hyl enei m no group.
15Speci fi ¢ exanpl es of the al koxysilicon represented by Fornula (vi)

i ncl ude per hydroqui nolinotri et hoxysil ane,

per hydg oi soqui nghi riet [ J: . -

175, 5871 et any drsaRieRoT (5 PH s AB Hhe cpmponents into contact with each other

1, 2, 3, 4- t ¢¢ hebydivislaghy limliiedot Mxeinpbegsifitheproasd i2flude publicly known

oct anet hyl enei mi notr.i et hoxysi | ane. The e_tgfr to be used as the

ext ernal  ®reeassensughap a(%)lmwsplfﬂce%alaélaymsgé%@ﬁ PUVREIZALGRIVIRRRS. The
cyclic ethegr ng.r het j UEHR i at | east
one -COC rbeg{%w lr(% ?ngéﬁ%ﬁg)fﬁl rlﬁé}%%l?gtﬁgg@{ﬁcduglt(ﬁer c%%%o%%ﬁ%ﬂ %avi ng at

| east one - C 0- QI STurBocshdentidtions ingth2Sslatryustocess sresuadlyefrpmed 85abl e,
and 1, 3-clioxol ane and 1, 3-di oxane_are pajticul arly preferable. The
ext er h@l &p 8T Bo¥ 'ﬁof(vept,rﬁ@rtwl%lwrafeaﬂﬁfy@Pmt%@ t80-%ore conpounds may

BESuSEed %;%&gﬁg%xﬂ?ol%tas T‘h'éeco%&&rﬂ%ﬂipe%?&}e[%ﬂé fréf) 30°Té Ps@Eess for

bri ngi ng cat al yst conponent (A), t 0 organoal um num conpound
(B), and, prpfdrabht frgm 45XC €x 185G paitedady paefeoablydromnr@ Cctn12@IC.wi t h

each other_is not particularly limt olo the solid catalyst for
ol efin polrlihﬁe?qut&?{)ﬁﬁlecléd“d’éj%’rﬁﬁg'%@gﬂy% agggggpdﬁ’d‘rﬂste? i 8PO%Rt act with
each ot hen,jh}st he presence or absence of a solvent. A mxture obtained by

the contact may be added to a pol ymerization zone; the individual _
conpoidnts may He addeto depznat the comteantpdlayfime pewtdenin aoesultingsdid

bringi th i nt tact wi.t.h. h h i ..pal hzat | 5 ;
=t e ORALPhEGMBPOBR HoMHD PR PR ARSI St cn each
other and &,he1.Qt R&hp6RERORSH b chen 8 AR N SaRATIBAIG Wl vEAZAIBR E)YG@J’SE z@tion

e

zone, thereby bringing theminto contact with each other int
pol yner i zgtieferabbynperfExmaglio shefpresmoael affd splventhe Exazaples af the sobieass of

e O EHSTAA ke 5 APad, BrS AL Tk e, o1 e
i ncl ugdg | idaeafe;MBARILES hAdroe HEbIRSsRIhORY b&ifen el tdlubBBan dixylend;eflfyclic
1- hexene, 1-heptene, 1-octene and 1-decene; branched nonool efi ns such as
3- et hy| - dhyslroeadhons-swehtas cyclohsaane mm dugictlapemdang and halogesated cycl i c
monool efi rhsy %ggrb%%s such as 1,2-dichloroethane and monochlorobenzene.
Aromatic hydrocarbons and halogenated hydrocarbons are preferable.
In the mechanical pulverization process, the temperature at which
25  the titanium compound (a), the magnesium compound (b) and the internal
electron donor represented by Formula (I) are brought into contact with each
other is usually within a range of -50°C to 200°C, preferably —20°C to 150°C,
more preferably —20°C to 130°C, particularly preferably —20°C to 120°C.
In the mechanical pulverization process, the time during which the
30 titanium compound (a), the magnesium compound (b) and the internal
electron donor represented by Formula (I) are brought into contact with each

other is usually from 10 minutes to 12 hours, preferably from 30 minutes to
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15 vi nyl cycl ohexane; and conbi nations of two or nore kinds thereof. Two or
nore a-ol efins nay be used in conbination. Honopol yners of ethylene or

propyl ene, and copolynmers of nultiple kinds of ol efins containing ethylene
or propylene as a main conponent are preferable. The conbination of two or
nore ol efins may include conbinations of an ol efins and and a conpound 20

havi ng mul | e uns turat ed jugat ed,gli ene or a

nonconj ugéb WP el eularly pr eef‘@]rya%] @i’ﬁﬁﬁﬁf‘é? }bqqlrtshe 8t F?an8P9fir§r to be
produced hfﬁ B@b%@g}mt%oﬁ%t %%ﬁﬂéh bﬂi’e?r%ic ‘A%ﬁe@ém@é&@é&?ﬂa@ﬂtﬂib (Uref' n
pol ymer incl’ude an et hyl ene honopol yner, pr opyl ene honopol yner,

1- but ene hbemprﬂyybmbro@tante p@maehmﬁnﬂmﬂobﬂmrfor a tlmhéﬂm@lamﬂwpol ymer,
an eth Iene Ien opol an e - tene co r an
oyl ones Porieiel BB ar Rae oo g pRachs il Fhen phe BRsafiShomatte

propyl ﬁnevJasB%&eﬁﬂ FRPAHNAEL as3isSHob Xhe @@s%%';ﬁ@@cﬁbéﬁl&&{t%cﬁﬁﬂfé ymer, an
et hyl ene- propyl ene-1-hexene copol ymer, and pol ynmers obtai ned by nultlstage

pol yrer i zthexbytthemaot a s8liddadalyst mtnpanalhiyst of the present invention for
ol efin polynerization may be preferably produced by the process including
the follow ng steps: (i) a step of polynerizing a small anount of an

ol efin, which is,the psasBtanvention] fHetti®iiuhl 8hboEnal(&Y, ithe hoadifositaad in
t he mai n pol yrrerlzatlon stage, which is usually referred to as

pol yneri z aomqmundr(bi hed the mte@eabélectrensbmoc; representad by Foomatha ?IBA}Idor t he
solid, catal one he or anoalu B) (in order
to cohlr ol‘)p%/ Eﬁﬁlg‘?“\(ﬂ,@?]&ﬁ? T8 é(gm(rﬁfg B‘fsgﬁtﬁ%é;%quqmearér oduced, a
chain tr a'B%@éhtaﬁﬁBTcoﬁ’eHé'ﬂ vAsh Ryeh dest ARy thapusstire avithih £xhegaaf el ectron
donor (C) may be used), whereby a catal yst conponent whose surface is

cover ed \Amsnalllﬁewf’@ftpr?q%Cymfer@lpr(B H70°Qn@|aét1ﬂu]taﬁb’w oreddy zation is

usual l'y rgb glﬁbg "prepol yneri zation," and accordl ngly the obtained
cat al yst ng ps 10 usually referred to as a "prepol ynerized cat al yst

conmponent”, andIfithy pReSditinQtntibh nﬁi&ﬁnﬁd@uﬁﬁ@ﬁﬂhﬂﬁ&hblﬁﬁn@@hm yst
conponent, the or gapoal um num conpound (B), and the external electron donor

(C) i hBo compasndial theaengoesiam compowne Sb), fheintexnpbeleryondoner apl y
sl urry p?' n%[s'sﬁgéd g% g“s' g a%@open{)gt%ﬁal@e’ ‘Eﬂé)ﬁ?{egﬁglt é‘l&é&t!}oﬁ‘ YHoRbgpane,

but ane, xahe ane,

cydohexange ﬂé%@ﬁﬁét‘:b?@‘oﬁcﬁhﬂﬁ (H) age drowgviciiito caﬁawmﬂn@ablu Itstlmxnilscorrpound
(B) is usedpln step (i) .in an anpunt of usuaIIyO nol, to 70Q |,
igbt’fsm)l per

pr Ief er ?bl ysgally fsem: 1) manutesito 13heuisyprsieyably &ram 39 pinutes to g
t A b
ol e of " LA PTG 8 SELLELA0 erlalyst comonent () Lo be

used in s e prepolynerized is used in an
anoungpof usual HVl@pMe@kﬂ@tdﬂfi&hg;hemohﬂ&l’aably)st Qodpogehty db®Ringd by
particularly preferably to dO? g .per gramof the SO|I<% c%talyst
conponent bgglg}gg&bgdmiaﬁnsmé@nmgun a), the magnesium compound (b),

internal electron donor represented by Formula (I) and optionally the
internal electron donor represented by Formula (II) into contact with each
other, or a precursor formed during the step of forming the solid catalyst

25 component with a solvent, in order to remove undesired substances. A
solvent inert to the precursor and the solid catalyst component is preferable
as the solvent, and examples of the solvent include aliphatic hydrocarbons
such as pentane, hexane, heptane and octane; aromatic hydrocarbons such
as benzene, toluene and xylene; alicyclic hydrocarbons such as cyclohexane

30 and cyclopentane; and halogenated hydrocarbons such as 1,2-dichloroethane
and monochlorobenzene. Aromatic hydrocarbons and halogenated

hydrocarbons are particularly preferable. The amount of the solvent to be
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In the slurry polynerization of step (i), the slurry of the solid catal yst
25 conponent has a concentration of preferably 1 to 500 g of the solid
catal yst conmponent per liter of the solvent, particularly preferably 3 to
300 g of the solid catal yst conponent per liter of the solvent. The
prepol yneri zation tenperature is preferably from-20C to 100C, particularly

P essure Jeel il Brishihe i s 8 SBm ol Ot i Sodaliy s by oeB 96 nhfb, ,
MPa, part iggubasfeYaBly St &haPhy tbrom Ml peMErarhOfkhMRalid4esREt sthpoh&id ns

which are liquid at the prepol ynmerizati onvgg essure or tenperature. The
pr epol yrreor the poecurisorin enestdger efloptagtomVashingie ysually penfoumed once I'n

the prep ol wneri zation, .ex I of the process of adding the solid

catalyst CofgBunes it ach SRR eaRtatim doroS AT R e 15 oAl o

pol ymes i Z&dr@n50q08€ 50°C! HaFel AWy fRdih DM DL 4RGESSrefdvabdP o B0 t6 (1) a

process in which the soI_l d cat a?lyst conponent and the organoal um num

conmpound (Bp°@r eThddeashing dipeliy preferahly dromdnt 12htinkées, mbereol efin i s

added t her eé#; n 2) & BhoSes in which the solid catal yst conponent and
saBfidtma Bl

the ol efi R* _ i P¥-zation zone, and then t he organoal um num
compound (B) | sT4Q safideshihlyer ebponent (4) brHd el eaaljoreoinpahean (Apxanpl es
of the process of adding the olefin to a _polynerization _zope include the
f ol | owi ngoptloe present (nyentmen apyl:the organgalymingse sempaundi(Bh aze bspughtn | s

sequenti al.ly added tq.a I rhzati . Z0 hat _an | [ ssure of

ool obh G55 SERAUOEE Kack bIPATIE SR bRRkaLle PRIE RSN,

process i Radlystfor obéfas pbiyeseriaamomt hfisalsop&dsibleits prddace the solid

pol ymeri zati on zone at once. In the prepo(:&gmsrl zation, the external
I

el ectron @atadyst oy bringirgthe aolid catmdysitcostp ansmd| ¥y op the spbd catalysd nol |

f bly Q. ; 0. ol b cul 100
PO v rbpRgneflptad B B pRens tovaRi bl SHEBriin BURLEA Yollp ol | ©
conponent apd) theadidetisdlallédtréhn doBoNl) in@o Somlct witlekackbtlyex). 005 nol to 3

nol, particularly preferably 0.01 pol .to 2 nol per nole of the

or gand@l umi num g8l of Hye organoaluminyy gonepeyeh Ol tache E&‘%‘?Hh?h%xarrpl es
of the pr i r . d ; 0 a

pol yrer | 2 vt dox bl i Reko R BB TRTTERR 20890 0 () 4
process i Mridlikghaliimenirg aatixehacsl teinlkphaluni@um ainaba dihlkel aluminum

pol yneri zation zone_al one; and (2). a,process.i jch.a mxture

obt ai ned WeaBIriiW@“&W%W&Ire&a@%&‘ﬁoﬁlﬁgﬂﬁg‘f@m&ﬁd an

or ganoal u '--wg"gm ), | 0 i el 4068 a
pol ymer i qu .ﬂ?on ;E ne. LHlﬁgmtglﬁ’ea hng%ﬁu%oﬁﬁngﬁyﬁa%t&gﬁ?ﬁ%%hlgﬁiglgtn}%,altl um ?\Itlfrlnﬁ?l
conpo2@d (Boride, and tetraethyl dialumoxane are more preferable.

Examples of the external electron donor (C) optionally to be used in
the present invention include compounds described in JP-B-2950168,
JP-A-2006-96936, JP-A-2009-173870, and JP-A-2010-168545.
Oxygen-containing compounds and nitrogen-containing compounds are

25 preferable. Examples of the oxygen-containing compound include
alkoxysilicon, ethers, esters, and ketones. Alkoxysilicon and ethers are
preferable.

Compounds represented by any of Formulae (iv) to (vi) are preferable
as the alkoxysilicon for the external electron donor (C):

30 R%Si(ORsh ... Gv)
Si(ORWs(NR2RS) . . . (v)
Si(OR1)s(NRM) . . . (vi)
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used in an amount of usually 1 nol to 1000 nol, particularly preferably 5
nol to 600 nol per nole of the titaniumatons in the solid catal yst
conponent (A). In the main polynerization, when the external electron donor
(C is 5 used, the external electron donor (C) is used in an anount of
usually 0.1 nmol to 2000 nol, preferably 0.3 nol to 1000 nol, particularly

preferably 0.5 mpl tq 800 nol per |l e of the titaniumatons contained in
the solid catal y8tereipgsieay A??ngDr%OEE&‘&VF%é.tB%% GFgPoR ftemsHr a

pref er abl | & ' ¢ { ol
per nole éﬁy%fggélog%bgrl\og}oﬁ%%gﬁ%d@gaguﬁn%%gmfgﬁé k t@@'chaIQRQ% ﬁg&lﬁgi é\h&

pol yner i z &t isaim irttegepahpiverisasisfangtenher 4t uMéhérs theseadreymfiligpie- 30C t o

: f bly f . Th | i ' i
par L1 cul ot WRICHAY eihe sarge g8 oA RErertvem SHBataRy PHBESEr o 10
VA, pEe gl fiomabonl IAO0uKEA AL o MFRMEROBOHSE NGRS

pressures "are 1'ndus and e m cal I'y advant ageous. The

pol yneri z&l @ha tsroerbit besubhheingpbty fearkzat atmereachrfibidons R13 is

pol ymeri zatj on. Exanples of the polynerizati.on process.include.a slurry
pol ymer i z& hpHrogen adem oy X%Qﬂ%gygﬁr%zl}%ﬁpgz]a{q carhopetoms anghi ch” an

| nactive Wﬂ[ﬁgg%g%ﬁcsa'fﬁﬁoa%gﬁg%%l%tﬁ‘é'arbioﬁ%%ih%ne1 pent ane, hexane,

20 hept ané ‘an ne 1's us s a solvent; a bulk polynerization process
in which an ol effaFdrhailai v)| exminglex oftthe hyalrgoabyt growmas BipardBire i s used

as a nedium, and a gas phase pol i zation process. l.Ln order to
contréf t HBC@P%PJ%WT%?%@ ?réﬁggw ape&y?tg;rﬂ%pfq%ppﬁékmln

pol ymeri zat.hon, ' 9 i liREa@ kyl 25 zinc
Such as attPRp; BGREEs b ARSI SIR oo B tnd Ry HRUR, LRt et oy (o the

present i mreaps ench as samiethyagraps tn fethylogretipn apubyepsdigraup on npeityl capabl e
of providing a p%;grrer havi ng his}?h itereore yl ari t%rfOMen cfn c_c-togefi nis
pol yner i z&¥OURnd NPEYY §10uR: A Pyl AHoHL# tg R Yt FePT YAt i on,

whi ch is ng%ﬁ fB’farR:'h%ﬁ%ﬁk?Eg‘Mﬁ%sssQﬂch%s% fs%b%yyﬂtgroﬁ?naﬂ@s&m@l geshp, Wien an
olefin is o 9ner|ze using the solid catal yst, an olefin polyner having

hi gh d6er eotertrbludyl groupaanbeopdityl geelip, Pheecnsinityl greovm gd ach bexylof t he

BT oot actErauby sndevaluri B syfidn §erosud v BrEBhH s Rh BERh ' "
st er eor eguy] é’idl&ﬁferitﬁ‘l‘ gt 3y FolR8H 2donip,actyWshépryl BRoupsatld aWyelvoctid

a-olefin is propyléne, the isotactic pentad 5 fraction here is a fraction
of propyl ereupondmeeanihranched e ¢yelicalkylhgrovpathaving 14a 20earheniatomsnkage

other - wor de HrefaRl e TsrBplis sl BB ihetf Mgt " " 11
cont i BYOUehAFRERfIPRARG $1RerRABY BEAAY, anduelikglogrodg s TRasny dctolR0 usi ng
13C-NWR i n accordance with the process described in A
carbon atoms are preferable. Examples of the aryl group as R® and R1°
include a phenyl group, a tolyl group and a xylyl group, and aryl groups
having 6 to 20 carbon atoms are preferable. Examples of the alkenyl group
as R? and R0 include linear alkenyl groups such as a vinyl group, an allyl
25  group, a 3-butenyl group and a 5-hexenyl group; branched alkenyl groups
such as an isobutenyl group and a 5-methyl-3-pentenyl group; and cyclic
alkenyl groups such as a 2-cyclohexenyl group and a 3-cyclohexenyl group.
Alkenyl groups having 2 to 10 carbon atoms are preferable.
Examples of the alkoxysilicon represented by Formula (v) include
30 cyclohexylmethyldimethoxysilane, cyclohexylethyldimethoxysilane,
diisopropyldimethoxysilane, tert-butylethyldimethoxysilane,

tert-butyl-n-propyldimethoxysilane, phenyltrimethoxysilane,
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10 Zanbelli et al., Macronol ecules, 1973, 6, pp. 925 to 926. The assi gnnent
of NMR absorption peak may be based on the description of Macronol ecul es,
1975, 8, pp. 687 to 689. The isotactic pentad fraction nay be abbreviated
as [mmmj. The theoretical upper limt of mmmis 1.000. The solid catalyst
of the present invention is preferable as a solid catalyst for 15 producing

i sot act.i ter:s | -o].efi : havi. f 0.900
Tor e, mor BRGNP DY SRS E VD LEERIPOSYIIGD! y 0. 950 or mor 6.
In the fo'd%%}ﬁ%(@ﬂégﬁ%l%@ﬂ? ilah@,v?éﬁéxffﬂo%éﬂal@ Iﬁé%lyﬂrf&ﬁoiégsﬂﬂife? detail by

way of exa conpar ati ve exanpl es.” 20 [Anal_y5| s of tal yst]
A conposi etloyltesthoxyisdané, isokbwlyl tiiethbay sitane ompyltaathaxysilpeef or ned as

fol |l ows. W.th respect to,the content titani um atons, about 20 ny
of a soli ae%'éﬁﬁ’léﬂﬁgwxaéﬁaﬂwék el’ngt‘S{% OXFLANC A 2 N diluted sulfuric
acid. g mc%agpglfl ggﬂlgx?,Mt aqueous hydrogen peroxi de sol ution was

0

added thereto, characteristic absorption at 410 nmof the obtained |iquid
sanpl e was meas lixadiples ofjtle Hpdincarbdagnosperst RBphdamelee (U 206 {vi)

f tur Hit i, Ltd, d.th t t f oti i
ot o m nedrdt re A881 tob §1d 3 HaRrERrLdr v doprbblsdes tFn AR ¢
respect t gs,tftn@ i QAHE Hnedl a3RyPHHRPY SACRYRS W group, ah @h$PEidhpsanpl e was

deconposed in 100 mM of water, then an anou an al cohol ~ corr espondi ng
t o al koxy ngpropys giroup,eendbttyl geaiy, iaquipgnsangrioupvaryl daexbexylreydupnt er nal

tandar d h t h d th bt aji ned nt, of ;th | cohol
convel® ea Praneliel Akt Sret Suihes g droRoLY! Gaup ABSRYULETOWE ontent of
internal ¢eR%u %&ﬁp’ df is3pelty1 328uphnd a desPénty] sadd);aid GRIRGNRF Was

di ssolved 1 n 10 of° N, N-di mét hyl acet am de, and then the content of
i nternal goowps suclpesiadyckpiropylrerospl atcyolebwdy greusr aiciidopeytyl grenpal

st andard gas, chr t ography. [Analysis,of Pol,wmer] (1), Ampunt _.of

Xyl ene- 30%15'@1 %Ctﬁ%@f@ﬁﬁg‘&xs W]‘{aﬁi—‘%ﬁ%}l Hhtt ¢6 B eatgfrnosu?l € of
conponent $refe?hHi. © Extintiyle8E thé aﬂ@éﬁﬂfgir@ﬁp Qs 1 indlaty Mieat Rek&Aylaf t er
referred to as CXS) was neasured as follows. In 200 10 m of boiling xylene

was di8solzgvedpd suclohs ahanpbgyova, anaailyligreupeapahutenyt serur A M xt ure was
gradual |y .decreased to. .50C. , Themn thg m xture e h o ter and
dirred { FREREtow: BishdREh e aathy SEel a3 A TBhay) Bbif AR 8
then a precihRihgl 84 eRddnyTRIroWpSak@y€led slkebyl Eidupsddchnas dhe percentage by

wei ght of the polyner remaining in the 15 filtrate was expressed as CXS.
(2) Intri dsexclohexensi eyoyy anfl:a 3igyelohgxenyl group.  Limgar alkenykgrouwpsscosity

A e I e N I
20 group are particularly preferable.

Examples of the hydrocarbyl group as R!2 and R13 in Formula (v)
include an alkyl group and an alkenyl group. Examples of the alkyl group
as R12 and R18 include linear alkyl groups such as a methyl group, an ethyl
group, a n-propyl group, a n-butyl group, a n-pentyl group and a n-hexyl

25  group; branched alkyl groups such as an isopropyl group, an isobutyl group,
a tert-butyl group, an isopentyl group and a neopentyl group; and cyclic alkyl
groups such as a cyclopropyl group, a cyclobutyl group, a cyclopentyl group
and a cyclohexyl group. Linear alkyl groups having 1 to 6 carbon atoms are
preferable. Examples of the alkenyl group as R2 and R!% include linear

30 alkenyl groups such as a vinyl group, an allyl group, a 3-butenyl group and a
5-hexenyl group; branched alkenyl groups such as an isobutenyl group and a
5-methyl-3-pentenyl group; and cyclic alkenyl groups such as a
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20ln a 10 mm(1) test tube, about 200 ng of a polyner was dissolved in 3 m
of ortho-dichl orobenzene to prepare a sanple, and the sanple was neasured
by 13C-NMR The neasurenent conditions by 13C-NVR are shown bel ow.

Measur enent Tenperature: 135C, 25 Pul se Repetition Tine: 10 seconds; Pul se
Wdt h: 45; Cumul ated Nunmber: 2500 tines; The isotactic pentad
fractiongg C&(glécula edfromth aure resuL in cordance with the
process deso¥GRekenydsEouBan Ay elo e’f% gﬂ‘[‘ﬂes LG F’i‘%l T RPy st
Conponent I{a%xnétz% d éal%oﬁ)atoﬁ{staefe ﬁﬂé?ex%l@%ﬁﬂﬁé ShdtRyRer i %dfaha&hglequ' pped

wWith a stirrer, droppi ng funnel” and a thernoneter was repl aced
ni trogen, group eg‘emfarhbukarl}opmfam’(ﬂel um and 40.9 m of toluene were added to

the flask. Then, mu nesi um c of titanium
tetrachl ori de, ﬁ%%’“\ﬂgg](e@ "gtﬁﬁﬁhfﬂxyts COW@%?%’EF@@P&?&W&% ?

3- et hogy- 2ntRide- cnﬁiéthprﬁﬂmwkné%hbgg;wﬁlm& gﬂﬂﬂﬁlatﬁnsmok &bnat room
tenperature. After that, the tenperature in t was el evated to 110C,
and the cahpnpemnﬁannnoﬂranfeﬂasdysﬂene, dimethataminatnetexpsilameper at ure for 3

hour s. X | id-1] separatiion of the.stirred mxture was perforned
to give adé@ihfy amfﬂ%tr&gh %wmyﬁwotmetﬁ?xgs AM&ne three 10 tines

at 100C. %EﬁﬂMmlﬂ_&r{dﬂﬁoﬂ%ﬁm %Rithgl Wro@?fbﬁﬂnﬂ@n@tﬁﬂxy@ﬂah@' uene to

forma slurry.” To'the slurry was added 1 mug of the nmagnesium

corrpound) teft butsdammﬂ:rmthax}’ﬂltﬂneddlnsoptanyﬂ:amlmtxxaﬁhexymet padmi xt ure was

stirr 1 for 1.hour. After t. solid-liquid separation of the

sti rrig ﬁﬁ]@é’ PBIWAE‘%WW?%BW 3fncflrm a solid. The solid was washed with

51 nm of tol uenqz;&abﬁﬁ Rslof RS ctlid %o gfslpdd NR@RAIR otnM1b(vD indlludefa hexane
e

three tines at roomtenperature. The washed solid was dried under reduced
pressure, mhvqutangbnoa"r@maay@thyd@moqamoh(rw)mp 8bt ai ned. The results

?;) t E‘gl 3 Rglr%?aéf t hy S dlélg(gtg%;l}/ S,ta f,%r,g),ﬂncePrah%frd(r%lssgc(fl\fﬂlohrﬁo-rg%gl 8, 1. 20
and an octamethylenelmmo group.

15 Specific examples of the alkoxysilicon represented by Formula (vi)
include perhydroquinolinotriethoxysilane,
perhydroisoquinolinotriethoxysilane,
1,2,3,4-tetrahydroquinolinotriethoxysilane,
1,2,3,4-tetrahydroisoquinolinotriethoxysilane, and

20 octamethyleneiminotriethoxysilane.

The ether to be used as the external electron donor (C) is preferably a
cyclic ether compounds. The cyclic ether compound refers to any
heterocyclic compound having at least one -C-O-C- bond in its ring structure.
Cyclic ether compounds having at least one -C-O-C-O-C- bond in the ring

25  structure are more preferable, and 1,3-dioxolane and 1,3-dioxane are
particularly preferable.

The external electron donor (C) may be used alone, or two or more
compounds may be used in combination as the external electron donor (C).

The process for bringing the solid catalyst component (A), the

30 organoaluminum compound (B), and, optionally, the external electron donor
(C) into contact with each other is not particularly limited so long as the solid

catalyst for olefin polymerization can be produced. They are brought into
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A 3-liter stainless steel autoclave equipped with an agitator was dried
under reduced pressure, and then was purged with argon gas. The autocl ave
was cool ed, and then evacuated. To the autoclave were added 2. 63 muol of
triethyl alum num (an organoal um num conpound), 0.26 muvol 25 of

cycl ohexyl et hyl di met hoxysi | ane (an external electron donor), and 1.59 ng of

the solid catal yst. conponent. fqor ol efin pol rrerl z ti o theS| zed in
V\E/)e(? rerpggd 1 cpnbact gﬂﬂ% é?@he ff}l“%l fg’(? l%)reé?n‘ff‘r %9‘%’/ @(‘Wé YWdFogen

e (o) zﬁﬂge rat was el evat ed
to 80C aﬁ %P%p%yg%e C\?\)/agé{@c 5 %e I ze abs %B@Y?ﬁe}&% %E%&%A?%igr 30 the
pol ymeri Z@ﬁ(ﬂﬂﬁdﬁ:ﬂaﬁ)&npnhems n’iasnbs hddedtsepemtébdtormpolyemaizﬁim pongied to

obtain a pol yner. The pol ynmer was dried at for our under reduced
pressure, th 1’@5‘@‘@"%%“1@5‘@“6?0 tawikh §3¢ &ﬁfgfe”?g\'ﬁbr. The

pol ymegi z n %@5% &HH?H f I
producéd %é}rlgg?lgﬁ%%h%% %%th%[liy fb %%ggot (%gth?p sol ?%n@actogll%csb?o Yt
g <r)] gpg Ee{ltm%nﬂ%h@a?bgﬂg%mh@?ﬁha og?@ amfnaﬂmﬂ%tltmayvdmegiddﬁdeaepprs}tebf tdao5 dl /g,

o] ained.results are sho
Conpar at i \Pé’ E%Q%ﬂ@oﬂ Z()H!? &ﬁ’f?bﬁé ragyRe ‘FIPd P%’P%anéihﬁ &‘efﬂr? St ep
(-1 A: ?ng aﬁg q)fq as in Exanple 1 (1) was perforned, except that
et hyl 3- et b 4T it propi onate was used instead of 10

3-et hog(/ 2- ltert-]il(xahmb]}es@ﬁitbﬂy)lefnhtmbé deedﬁl&beptedbss))f thpresank procedure
as in anple 1 was, perfor so, that. a; s at al C t (A
was obPai H@Henﬁ%%?reléliﬂdt‘@lréﬂ a?ﬁged%hﬁf’]ﬂ’i‘%r iwely e@’é’ﬁ C'%@acf‘ g‘frﬁ)rgsgﬁgonfan%
are shown #paﬁrﬂ%%'o‘} vhord éArblof! #ORIS. Z#H A LRpRE o?rtﬁméé SREnkafhRleSandnPr ocedur e

as in Exa was perftorne except that 5.79 ng of the solid
cat al yst anopariefihs 64¢h aymirbms]lenedhbrmtéinem]apantan@ E)&&mene, lll(el?)ﬁe%s used as

obtai ned. ITRRPbRMCr PRty raaer Rprpatetis Srsd & SR BIENGEHEL Vo
component .5 g 9P} Hektth O ghAPine ?«@i&&f chell¥a 0Bl AR fih, asan hi i of
an a 0

1.09 dug, a 973. The obtalned results are shown in Table
1. 15 vinylcyclohexane; and combmatlons of two or more kinds thereof. Two or

more o-olefins may be used in combination. Homopolymers of ethylene or
propylene, and copolymers of multiple kinds of olefins containing ethylene or
propylene as a main component are preferable. The combination of two or
more olefins may include combinations of an olefins and and a compound

20 having multiple unsaturated bonds such as a conjugated diene or a
nonconjugated diene.

Preferable examples of the olefin polymer to be produced in the
process of the present invention for producing an olefin polymer include an
ethylene homopolymer, a propylene homopolymer, a 1-butene homopolymer,

25 a l-pentene homopolymer, a 1-hexene homopolymer, an ethylene-propylene
copolymer, an ethylene-1-butene copolymer, an ethylene-1-hexene copolymer,
a propylene-1-butene copolymer, a propylene-1-hexene copolymer, an
ethylene-propylene-1-butene copolymer, an ethylene-propylene-1-hexene
copolymer, and polymers obtained by multistage polymerization thereof.

30 The solid catalyst of the present invention for olefin polymerization
may be preferably produced by the process including the following steps:

(i) a step of polymerizing a small amount of an olefin, which is the same as or
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Exanple 2 (1) Synthesis of Solid Catalyst Conponent (A') Step (1-1 A):
After the atnosphere in a 200 m -flask equi pped with a stirrer, 25 a
droppi ng funnel and a thernoneter was replaced by nitrogen, 5.17 g of

di et hoxymagnesi um and 41.4 m of toluene were added to the flask. Then,
10.3 m (2 nug of the magnesi um conpound) of titaniumtetrachloride and

1.55 m . f i d f ; ) .
3. ot hoxy. SiftefBd fin e RERES R EATRINAT o pobrmmeripation $tAgRI7hich: oom 30
t enper at U@ us@hll@refedddd td BS nl SARRIPUFRation! iftHd prdsenas oftipvaiirRd to 110C,

and the conmponents in the flask were stirred at that tenperature for 3
hours. Nexatalget ¢ampenpnidDapdheatsobd ctalystcemppneat fA'kandéhaas perf or med

to give a saolid., The solid was ed wth 52 ml,gf tohuene thr td mes at
1008 & 25t eah Syl Bud0 bormpiRRA AT OB ontlel o BaniThl e MPEHEDS: WIS AL T
form assl yhe YlefiPpbRen&d wméfﬂyw@eagg@ﬁaﬁpu%n@fex(a?gémgu@h dsigydregaesi um 5
conpound) of titaniumtetrachloride and 0.26 m (0.05 ni /v%ilof t he magnesi um

conpound) nady be mped3oanexjernal elactiom §omrdg)) anay betuseflhwherehy & ure, and
the m xture s, stirred at,110C for 1 hour . i AlLel t . lid-Ijiquid
separat i or?aB%,@%(‘emg?W%tdw%oﬁ? ﬁ?gg%és ?)Oé’ FF%‘% Wé%‘ E}éengl%bﬁeg "g%’i“ieé 1%/vas washed
with 52 mprefluédd, wanaeld (o€ pblyiksripdtidd R aswdlly sefdintedaoald y 10 with 52 m
of hexane three tines at roomtenperature. The washed solid was dried under

reduced pr'ptenglmesigationt” and er¢oxdinglythe obtainpd catalysoeoraperend is

poly ization (A tained. . The.r I f I ysizs of the solid
cat alrrgét 6] erﬁfgrﬁ@%%%g\ﬁn qrﬁgqlggpeglﬁeﬁg@%ﬁrﬁglcgngﬁpgg f éﬁdof Pr opyl ene
15The saniiph@e&s of BriagindthexpraY ddyrhefizpd vatalpsy domip@tbnteleept that 4.70 ny
of the solid catal yst conponent ') synthesized in Exanple 2 (1) was used
as the solorgarealaminum eompaund (Bicand the oxtergabelegtrongiopoei6) B¥oyner was
obt ai ned. . ri i activity was 51,900 g-PP/ g-solid catal yst
conmponent .C-ggﬁ%&%%éai A& %t;t)% ]{;mer had a CXS of 0.9% by weight, an Fri] of 20
1.04 dI /?, anc(zl )&Ihe[mﬁgiﬂyxﬁéri?aﬁallz .i% 'pfhﬁeﬁ;fhlgxish@ﬁyrmﬂyinteﬁizatienatmg ann Tabl e
1. Exanple 3 (1). Synthesis_of Soli tal yst, nponent (A'). Step (1-1 A):
The safe pRewdafrecarbonsushapProDANe] Puligie, dseTHARE P entEang; sgpentaneg) - The
same proc re as_ | t t hyl
3ot howy- SR eyt SRR, ArAetRR, REARIRE CIBERER: ot Vor (e
magnesi um conpotTik orfaaonkaniiemabnijoamh@®@)yis usedfintshep &Gdin dncahahyist

component off?lrsughgf()l.g rr?o lt%%r()l éx%i,lp%‘gfe%raglf B%Vgoi ’?o g&’? lnr(laol,:L particularly

preferably 1 mol to 200 mol per mole of the titanium atoms in the solid

20 catalyst component (A) to be used in step @).
The olefin to be prepolymerized is used in an amount of usually 0.01 |
g to 1000 g, preferably 0.05 g to 500 g, particularly preferably 0.1 g to 200 g
per gram of the solid catalyst component to be used in step ().
In the slurry polymerization of step (i), the slurry of the solid catalyst
25 component has a concentration of preferably 1 to 500 g of the solid catalyst
component per liter of the solvent, particularly preferably 3 to 300 g of the
solid catalyst component per liter of the solvent.
The prepolymerization temperature is preferably from -20°C to
100°C, particularly preferably from 0°C to 80°C. In the prepolymerization,
30 the partial pressure of the olefin in the gas phase is preferably from 0.01
MPa to 2 MPa, particularly preferably from 0.1 MPa to 1 MPa, except for

olefins which are liquid at the prepolymerization pressure or temperature.
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(2) Polynerization of Propyl ene 30The sane procedure as in Exanple 1 (2)
was performed, except that 4.28 ng of the solid catalyst conmponent (A')
synt hesi zed in Exanple 3 (1) was used as the solid catal yst conmponent, so
that 197 g of a propylene polynmer was obtained. The polynerization
activity was 46,000 g- PP/g solid catal yst conponent. The obt ai ned pol yner
had a CXS of 0.8% by weig an [u] 5 dli of 0.979.

The obt ai Ad¢ nrégglmerawl%rh&me ipnef! 3@3131 TONpJ) lgﬁ%‘f esdp qérP?‘Hém ts 1-? EE
EECTr--- O § tﬁ%‘})répdlygler&'atlon, examples of the process of adding the solid

catalyst component, the organoaluminum compound (B) and the olefin to a
polymerization zone include the following processes (1) and (2):

5 (1) a process in which the solid catalyst component and the organoaluminum
compound (B) are added to a polymerization zone, and then the olefin is
added thereto; and
(2) a process in which the solid catalyst component and the olefin are added
to a polymerization zone, and then the organoaluminum compound (B) is

10 added thereto.

In the prepolymerization, examples of the process of adding the olefin
to a polymerization zone include the following processes (1) and (2):
(1) a process in which an olefin is sequentially added to a polymerization
zone so that an inner pressure of the polymerization zone can be kept at a

15 prescribed level; and
(2) a process in which a prescribed amount of an olefin is added to a
polymerization zone at once.

In the prepolymerization, the external electron donor (C) is used in
an amount of usually 0.01 mol to 400 mol, preferably 0.02 mol to 200 mol,

20 particularly preferably 0.03 mol to 100 mol per mole of the titanium atoms
contained in the solid catalyst component (A), and usually 0.003 mol to 5 mol,
preferably 0.005 mol to 3 mol, particularly preferably 0.01 mol to 2 mol per

'mole of the organoaluminum compound (B).
In the prepolymerization, examples of the process of adding the

25 external electron donor (C) to a polymerization zone include the following
processes (1) and (2):

(1) a process in which an external electron donor (C) is added to a
polymerization zone alone; and
(2) a process in which a mixture obtained by the bringing an external

30 electron donor (C) and an organoaluminum compound (B) into contact with

each other is added to a polymerization zone.

In the main polymerization, the organoaluminum compound (B) is
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used in an amount of usually 1 mol to 1000 mol, particularly preferably 5 mol
to 600 mol per mole of the titanium atoms in the solid catalyst component
(A).

In the main polymerization, when the external electron donor (C) is
used, the external electron donor (C) is used in an amount of usually 0.1 mol
to 2000 mol, preferably 0.3 mol to 1000 mol, particularly preferably 0.5 mol
to 800 mol per mole of the titanium atoms contained in the solid catalyst
component (A), and usually 0.001 mol to 5 mol, preferably 0.005 mol to 3 mol,
particularly preferably 0.01 mol to 1 mol per mole of the organoaluminum
compound (B).

In the main polymerization, the polymerization temperature is
usually from —-30°C to 300°C, preferably from 20°C to 180°C. The
polymerization pressure is not particularly limited, and it is usually from an
ordinary pressure to 10 MPa, preferably from about 200 kPa to about 5 MPa
because these pressures are industrially and economically advantageous.
The polymerization may be either batch polymerization or continuous
polymerization. Examples of the polymerization process include a slurry
polymerization process and a solution polymerization process, in which an
inactive hydrocarbon such as propane, butane, isobutane, pentane, hexane,
heptane and octane is used as a solvent; a bulk polymerization process in
which an olefin that is liquid at the polymerization temperature is used as a
medium; and a gas phase polymerization process.

In order to control the molecular weight of a polymer resulting from
the main polymerization, a chain transfer agent, e.g., hydrogen, or an alkyl
zinc such as dimethyl zinc or diethyl zinc may be used.

According to the present invention, a solid catalyst for olefin
polymerization being capable of providing a polymer having high
stereoregularity when an a-olefin is polymerized, and a solid catalyst
component for olefin polymerization, which is used for producing the solid
catalyst, can be obtained. When an olefin is polymerized using the solid
catalyst, an olefin polymer having high stereoregularity can be obtained.

The solid catalyst component of the present invention is particularly
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preferable as a catalyst for producing an isotactic stereoregular o-olefin
polymer.

As a measure of isotactic stereoregularity, an isotactic pentad
fraction may be used. When the a-olefin is propylene, the isotactic pentad
fraction here is a fraction of propylene monomer units existing at the center
of an isotactic linkage expressed in pentad unit in crystalline polypropylene
molecular chains, in other words, a linkage consisting of five propylene
monomer units continuously meso-bonded to each other, which can be
measured by using 3C-NMR in accordance with the process described in A.
Zambelli et al., Macromolecules, 1973, 6, pp. 925 to 926. The assignment of
NMR absorption peak may be based on the description of Macromolecules,
1975, 8, pp. 687 to 689. The isotactic pentad fraction may be abbreviated as
[mmmm]. The theoretical upper limit of mmmm is 1.000. The solid
catalyst of the present invention is preferable as a solid catalyst for
producing an isotactic stereoregular a-olefin polymer having an mmmm of
0.900 or more, more preferably 0.940 or more, further preferably 0.950 or
more.

In the following, the present invention will be explained in more
detail by way of examples and comparative examples.

[Analysis of Catalyst]

A composition analysis of a solid catalyst component was performed
as follows.

With respect to the content of titanium atoms, about 20 mg of a solid
sample was decomposed in about 30 ml of a 2 N diluted sulfuric acid. 3 ml
of a 3% by weight aqueous hydrogen peroxide solution was added thereto,
characteristic absorption at 410 nm of the obtained liquid sample was
measured using a double beam spectrophotometer U-2001 manufactured by
Hitachi, Ltd, and the content of titanium atoms was determined on the basis
of a calibration curve produced in advance. With respect to the content of
alkoxy groups, about 2 g of a solid sample was decomposed in 100 ml of water,
then an amount of an alcohol corresponding to alkoxy groups in the obtained

liquid sample was determined internal standard gas chromatography, and
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the obtained amount of the alcohol was converted to the content of alkoxy
groups. With respect to the content of internal donor compounds, about 300
mg of a solid catalyst component was dissolved in 100 ml of
N,N-dimethylacetamide, and then the content of internal donor compounds
in the solution was determined by internal standard gas chromatography.
[Analysis of Polymer]

(1) Amount of Xylene-Soluble Component (CXS: unit = % by weight)

The amount of components, soluble in xylene at 20°C of an olefin
polymer (hereinafter referred to as CXS) was measured as follows. In 200
ml of boiling xylene was dissolved 1 g of the polymer, and the temperature of
the mixture was gradually decreased to 50°C. Then the mixture was
immersed in ice water and stirred to cool to 20°C, and was allowed to stand
at 20°C for 3 hours, and then a precipitated polymer was collected by
filtration. The percentage by weight of the polymer remaining in the
filtrate was expressed as CXS.

(2) Intrinsic Viscosity (In]l: unit: dl/g)

The intrinsic viscosity (hereinafter referred to as [n]) of an olefin
polymer was measured at 135°C in tetralin.
(3) Isotactic Pentad Fraction ((mmmm)])

In a 10 mm¢ test tube, about 200 mg of a polymer was dissolved in 3
ml of ortho-dichlorobenzene to prepare a sample, and the sample was
measured by 3C-NMR. The measurement conditions by 3C-NMR are
shown below.

Measurement Temperature: 135°C;
Pulse Repetition Time: 10 seconds;
Pulse Width: 45°;

Cumulated Number: 2500 times;

The isotactic pentad fraction was calculated from the measurement
result in accordance with the process described above.

Example 1
(1) Synthesis of Solid Catalyst Component (A)
Step (1-1 A): After the atmosphere in a 200 ml-flask equipped with a stirrer,
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a dropping funnel and a thermometer was replaced by nitrogen, 5.11 g of
diethoxymagnesium and 40.9 ml of toluene were added to the flask. Then,
10.2 ml (2 mV/g of the magnesium compound) of titanium tetrachloride, and
1.53 ml (0.3 ml/g of the magnesium compound) of
5 3-ethoxy-2-tert-butylpropionyl chloride were added to the flask at room

temperature. After that, the temperature in the flask was elevated to
110°C, and the components in the flask were stirred at the same temperature
for 3 hours. Next, solid-liquid separation of the stirred mixture was
performed to give a solid. The solid was washed with 51 ml of toluene three

10 times at 100°C.
Step (1-1B): To the washed solid was added 40.9 ml of toluene to form a
slurry. To the slurry was added 10.2 ml (2 ml/g of the magnesium
compound) of titanium tetrachloride to form a mixture, and the mixture was
stirred at 110°C for 1 hour. After that, solid-liquid separation of the stirred

15 mixture was performed to form a solid. The solid was washed with 51 ml of
toluene three times at 100°C, and additionally with 51 ml of hexane three
times at room temperature. The washed solid was dried under reduced
pressure, so that a solid catalyst component (A) was obtained. The results
of the analysis of the solid catalyst component are shown in Table 1.

20  (3) Polymerization of Propylene

A 3-liter stainless steel autoclave equipped with an agitator was

dried under reduced pressure, and then was purged with argon gas. The
autoclave was cooled, and then evacuated. To the autoclave were added
2.63 mmol of triethyl aluminum (an organoaluminum compound), 0.26 mmol

25  of cyclohexylethyldimethoxysilane (an external electron donor), and 1.59 mg
of the solid catalyst component for olefin polymerization (A) synthesized in
Example 1 (1). Subsequently, 780 g of propylene and 0.2 MPa of hydrogen
were added to the autoclave. The temperature of the autoclave was
elevated to 80°C, and propylene was polymerized at 80°C for 1 hour. After

30 the polymerization reaction was finished, unreacted monomers were purged
to obtain a polymer. The polymer was dried at 60°C for one hour under

reduced pressure, thereby obtaining 105g of a propylene homopolymer
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powder. The polymerization activity, which is expressed by the amount of
the polymer produced per gram of the catalyst was 66,300 g-PP/g-solid
catalyst component. The polymer had a CXS of 1.2% by weight, an [n] of
1.05 dl/g, and an [mmmm] of 0.976. The obtained results are shown in
5 Table 1.

Comparative Example 1
(1) Synthesis of Solid Catalyst Component (A)
Step (1-1 A): The same procedure as in Example 1 (1) was performed, except
that ethyl 3-ethoxy-2-tert-butylpropionate was used instead of

10  3-ethoxy-2-tert-butylpropionyl chloride.
Step (1-1 B): The same procedure as in Example 1 (1) was performed, so that
a solid catalyst component (A) was obtained. The results of the analysis of
the solid catalyst component are shown in Table 1.
(2) Polymerization of Propylene

15 The same procedure as in Example 1 (2) was performed, except that
5.79 mg of the solid catalyst component (A) synthesized in Comparative
Example 1 (1) was used as the solid catalyst component, so that 311 g of a
propylene polymer was obtained. The polymerization activity was 53,700
g-PP/g-solid catalyst component. The obtained polymer had a CXS of 1.1%

20 by weight, an [n] of 1.09 dl/g, and an [mmmm] of 0.973. The obtained
results are shown in Table 1.
Example 2
(1) Synthesis of Solid Catalyst Component (A")
Step (1-1 A): After the atmosphere in a 200 ml-flask equipped with a stirrer,

25  a dropping funnel and a thermometer was replaced by nitrogen, 5.17 g of
diethoxymagnesium and 41.4 ml of toluene were added to the flask. Then,
10.3 ml (2 ml/g of the magnesium compound) of titanium tetrachloride and
1.55 ml (0.3 mV/g of the magnesium compound) of
3-ethoxy-2-tert-butylpropionyl chloride were added to the flask at room

30 temperature. After that, the temperature in the flask was elevated to
110°C, and the components in the flask were stirred at that temperature for

3 hours. Next, solid-liquid separation of the stirred mixture was performed
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to give a solid. The solid was washed with 52 ml of toluene three times at
100°C.
Step (1-1 B): To the washed solid was added 41.4 m] of toluene to form a
slurry. To the slurry were added 10.3 ml (2 ml/g of the magnesium
5 compound) of titanium tetrachloride and 0.26 ml (0.05 ml/g of the

magnesium compound) of ethyl 3-ethoxy-2-tert-butylpropionate to form a
mixture, and the mixture was stirred at 110°C for 1 hour. After that,
solid-liquid separation of the stirred mixture was performed, and the solid
was washed with 52 ml of toluene three times at 100°C, and additionally

10 with 52 ml of hexane three times at room temperature. The washed solid
was dried under reduced pressure, so that a solid catalyst component for
olefin polymerization (A') was obtained. The results of the analysis of the
solid catalyst component are shown in Table 1.
(2) Polymerization of Propylene

15 The same procedure as in Example 1 (2) was performed, except that
4.70 mg of the solid catalyst component (A") synthesized in Example 2 (1) was
used as the solid catalyst component, so that 244 g of a propylene polymer
was obtained. The polymerization activity was 51,900 g-PP/g-solid catalyst
component. The obtained polymer had a CXS of 0.9% by weight, an [n] of

20 1.04 d/g, and an [mmmm] of 0.977. The obtained results are shown in
Table 1.
Example 3
(1) Synthesis of Solid Catalyst Component (A")
Step (1-1 A): The same procedure as in Example 2 (1) was performed.

25  Step (1-1 B): The same procedure as in Example 2 (1) was performed, except
that ethyl 3-ethoxy-2-tert-butylpropionate was used in an amount of 0.10
ml/g of the magnesium compound. The results of the analysis of the solid
catalyst component for olefin polymerization are shown in Table 1.
(2) Polymerization of Propylene

30 The same procedure as in Example 1 (2) was performed, except that
4.28 mg of the solid catalyst component (A") synthesized in Example 3 (1) was
used as the solid catalyst component, so that 197 g of a propylene polymer
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was obtained. The polymerization activity was 46,000 g-PP/g-solid catalyst
component. The obtained polymer had a CXS of 0.8% by weight, an [n] of
1.15 dl/g, and an [mmmm] of 0.979. The obtained results are shown in
Table 1.
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15 ol efin polynerization, the process conprising a step of bringing a
titani um conpound (a), a magnesi um conpound (b) and an internal electron
donor represented by Formula (1) into contact with each other to forma
mxture, and R2 R3 Qti Ric "c"R6 R4AR5 (I) 20 where RI is a hydrocar byl
group having 1 to 20 carbon atonms; R2, R3, R4 and R5 are each
I ndependently selected froma hydro .atom a hal ogen atom and a
hydr ocar byl group having 1 to 20 ca?@ toms, and at | east one sel ected
fromR2, R3, R4 and R5 is a hydrocarbyl group having 1 to 20 carbon atons;
R6 is a halogen atom 5 a step of bringing an internal electron donor
represented by Fbrmul A(piogessnfar produsingd shlideatelvet nompareng3A) Rrcc 0co
I\ R4R5(II)fl o .. o o
olefin polymerization , the process comprising a step of bringing a titanium
5 compound (a), a magnesium compound (b) and an internal electron donor

represented by Formula (I) into contact with each other,

R2 RS (9]

(1)

where R! is a hydrocarbyl group having 1 to 20 carbon atoms; R2, R3, R* and
R5 are each independently selected from a hydrogen atom, a halogen atom
10 and a hydrocarbyl group having 1 to 20 carbon atoms, and at least one
selected from R2, R3, R4 and R? is a hydrocarbyl group having 1 to 20 carbon

atoms; Ré is a halogen atom.

2. A process for producing a solid catalyst component (A) for

15  olefin polymerization, the process comprising
a step of bringing a titanium compound (a), a magnesium compound (b) and
an internal electron donor represented by Formula (I) into contact with each

other to form a mixture, and

RZ RS (9]
VAR

C C
\O/ \C/ \Re

R4/ \RS

(1)

20 where R!is a hydrocarbyl group having 1 to 20 carbon atoms; R?, R3, R4 and
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10 where RI and 11.7 are each independently a hydrocarbyl group having 1 to
20 carbon atons; R2, R3, R4 and R5 are each independently selected froma
hydrogen atom a hal ogen at om and a hydrocarbyl group having 1 to 20 carbon
atons, and at |east one selected fron1R2, R3, R4 and R5 is a hydrocar byl
group having 1 to 20 carbon atons. 3. The process according to
claim1 or._2, wherej dr oge

. 4. Th
process aBC(ﬂfrélfP?gf %anﬁ%ﬂgfse ?G&?‘ﬂér%nt%ﬁé’%% atam A &AL YR im ¥

conpound ( ;?dJ_JB u hRaBt QERSS
accordi ng o an ggqr@toﬁgsﬁﬁ%?% famggrée%rr?o?h%torlrnasgnaelgﬁiua-ra %ggrrpound (b)
is a dial lg@eytejmijnﬁﬁR&rﬁ{{ R 2and T56s Bhley drooassd group rhtivang tlotoaHy) cahenof
claims 1 to ,hé@ere R4 is an al kyl group having 1 to 20 carbon atons or
an aryl g PERIPS v}%&’él‘%g@nz%)m@%tr bon atons. 7.The process according to

cl ai mg, wherein R4 is a branched or a cyclic alkyl group having 3 to 20
carbon atons, or an aryl group having 6 to 20 carbon atons. 58. A process
for pr oducansgep cfobiingney ahysttefral ebetron duoloyrmeepiresarited, byt Hermuda@h
conprising a step of . ?{ ngl ng the solid catal yst conponent (A) pr oduced by
the procesdtofondach Wy }’%(‘J‘ﬁ% of clains 1 and 3 to 7 or the solid

cat al yst corrpone?t i:b oduced by the process according to any one of
claims 2 to ntact with an organoal um num conpound (B). 10

9. A process for r/odum a sol |g catal yst for olefin polynerization, the
process c [i s & a st brilRgi ng the solid catal yst conponent (A)
produced by t \eg acco(ji)ng to any one of clains 1 and 3 to 7 or the
solid catal yst conpo e?\ (A") produced by the process according to 15 any
one of clains 2 tch ganoal um num conpound (B) and an external

el ectron donor (O into ntact with each other. 10. A process
for producing an ol ef h? pol ynmer, the process conprising a step of

pol ymeri zi ng an oIefl in the presence of a solid catalyst 20 produced by

the pigcesshaeRr haR™ (&rébﬁbm&déifen%entl a Kdr&ehrbﬂ'@rolﬁ@dﬁaﬁ&ﬁgact@(ﬁ(ﬂl ng to
claim 10, wherein the olefin is an orolefin having 3 to 20 carbgn atons.
carbon atoms; R2, R3, R* and R5 are each independently selected from a
hydrogen atom, a halogen atom and a hydrocarbyl group having 1 to 20
carbon atoms, and at least one selected from R2, R3, R* and R® is a
hydrocarbyl group having 1 to 20 carbon atoms.

15
3. The process according to claim 1 or 2, wherein R? and R? are

hydrogen atoms.

4. The process according to any one of claims 1 to 3, wherein the

20 magnesium compound (b) is a halogenated magnesium (b-1).

5. The process according to any one of claims 1 to 3, wherein the

magnesium compound (b) is a dialkoxy magnesium (b-2).

25 6. The process according to any one of claims 1 to 5, wherein R*
is an alkyl group having 1 to 20 carbon atoms or an aryl group having 6 to 20

carbon atoms.

40



10

15

20

7. The process according to claim 6, wherein R*is a branched or
a cyclic alkyl group having 3 to 20 carbon atoms, or an aryl group having 6 to

20 carbon atoms.

8. A process for producing a solid catalyst for olefin
polymerization, the process comprising a step of bringing the solid catalyst
component (A) produced by the process according to any one of claims 1 and 3
to 7 or the solid catalyst component (A") produced by the process according to

any one of claims 2 to 7 into contact with an organoaluminum compound (B).

9. A process for producing a solid catalyst for olefin

‘polymerization, the process comprising a step of bringing the solid catalyst

component (A) produced by the process according to any one of claims 1 and 3
to 7 or the solid catalyst component (A") produced by the process according to
any one of claims 2 to 7, an organoaluminum compound (B) and an external

electron donor (C) into contact with each other.
10. A process for producing an olefin polymer, the process
comprising a step of polymerizing an olefin in the presence of a solid catalyst

produced by the process according to claim 8 or 9.

11. The process according to claim 10, wherein the olefin is an

o-olefin having 3 to 20 carbon atoms.
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