DESCRI PTI ON SOLI D CATALYST COVPONENT AND CATALYST FOR
POLYMERI ZATI ON OF OLEFINS, AND PROCESS FOR PRODUCTI ON OF OLEFI N
POLYMERS USI NG 5SAVE TECHNI CAL FI ELD [0001] The present invention
relates to a solid catal yst conmponent for olefin 10 pol ynmeri zati on
and a catal yst That can produce a pol ynmer having hi gh
stereoregularrty in high yield while achi eving an excell ent hydrogen
response (i.e., a high nmelt. flow PRSERIBIIAMhI eved with a reduced
anount of hydrogen), and also relates to a process for producing an
ol efin polymer or copolyner using the same. 15 BACKGROUND ART [ 0002]
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olefin in the presence of an olefin pahysreri zation catal yst that
contains the solid catal yst conponent, an organoal um num conpound,
and an organosilicon conpound. A polynmer produced by utilizing such a
catal yst has been used for various applications (e.g., nolded
product s fOECHNBCALESEREDD househol d el ectric appliances, containers,
and filnms). These products are produced by nelting a polymer 25
powder obt@0HHd by polynerization and nol ding the nolten pol yner
using a noldin nachrne roduci ng, a |l arge injection-nol ded
product, the mﬁess@rlyrﬁeﬂo tefdlo B raé?ayetsomawnbforapkjﬁnnert f1ow
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bl ock copol ymer used as an autonotive nateri al, low rate 5 of
200 or mrﬁod@mg@ﬂmdﬁg@d@cb @;ﬁj@ﬁ@ﬂyd’ﬂafﬂezatl on stage in order
to produce a product that has a high nelt flowrate and facilitates
“injection nolding. Therefore, studies have been extensively conducted
ainmed at increasing the nelt flowrate of the resulting polynmer. The
mel t flow BACKGROBNDBARArer vari es depending on the nol ecul ar wei ght
of the polyner. Wen polynerizing propyl ene, hydrogen is normally
added as 1 %Znnlecular wei ght nodifier. A |large anmount of hydrogen
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pol ymeri zation, the partial pressure 15 of nonorers mnust be reduced
when agidi n@palyhfigiag afelenh iwthe hyddeQg@Nan blBfit bbl@nﬁﬁﬁ@onh@@lygt that

productrvrty decreases. Moreover, cost increases as a result of using
a | arge amoutainsdhe fujidcaiglyst component, an organoaluminum compound, and an
organosilicon compound. A polymer produced by utilizing such a catalyst has been
used for various applications (e.g., molded products for vehicles and household electric
appliances, containers, and films). These products are produced by melting a polymer
25  powder obtained by polymerization, and molding the molten polymer using a molding

machine. When producing a large injection-molded product, the molten polymer may

be required to have a high melt flow rate (MFR). When producing a desired amount of



For exanpl e, Patent Docunent 1 (W2006/129773) discloses an

anai nosi | ane conpound shown by RI 2Si (NHR2)2 as an external electron
donor conpound used when 20 pol ynerizing an ol efin. Patent Docunent 1
di scl oses that a polyner having a high nelt flowrate is obtained
with a reduced anmount of hydrogen by utilizing the am nosil ane
conpound. However, when_using_the am nosil ane cgnpound disclosed in
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al t hough t _ r-is rnproved. - Patent Docunent
(JP- A- 2007582588 8lorélina s boRg i inh&Ehd bR imerRhtiatdse i 6: Ak Yedduce a
conponent that contains a solid catal yst conponent and an

or ganoal unpauiet derpeutigh bk flool rad aaafailitsts apopaneasiditei Mepfopguced
by causing a vinylsilane 5 conpound and an organosilicon conpound
shown by [ RifLNjaSe beRIxBntively eneduicted cimedoat inordasing zhegodlt How catpofitbat
that contains titanium magnesium and a hal ogen as essentj al
conponent stesWipgpalymee ukbamel fograk o eprlyars 88T dapadingpashamolsrdns n
pol ynmerization catal yst cogponenf that contain sol jd catal yst
conponent AR S am B RP ﬁBFOp@’ﬁgei’éIa‘ioée‘b‘étD&W@S’ aided as

bei duced i 10 vinvl si |. q
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havi ng an 1 nprove MFR wit hout using an external el ectron donor
conpound banteugplirg ta thziremtdri(patiidiatlysabdik palymuritatioh rébbtodyis linstied ane
conpound (as conpared wth the anount used during pol ynerization) to
“cone in cotakiagbconibtvitshietys o Winewing vgsir-phesspolysrerizetrm thegattal pressure
magnesi um and titanium However, it is difficult to produce a, pol yner
havi ngla heighomvRRI B IS §e radasss whanaddine ¢ lame praend of hydregeny o hxfhisicase,
pol ymeri zation activity and é%ereore -ularity of thfpolanr occurs.
20Pat ent DYE BIRTTVAY (9@Fe86%/ 0YB6H%: PEEEsaSATeBt Y a large

pol ymeri zat i Qn qﬁ§%h¥§t conponent that contains a solid catalyst
conponent ARAPLR 6&ﬁ%aluninun1conpound, the solid catalyst

conponent bein I i7hy shown
by TGz (GO R o B T BB e e
that cont aéo%gaoﬁﬁ@%%lﬁ%RIESimm{%hs Aekieind) le0BRNIRST ESERMNE abed when
conmponents. 25 High polynerization activity during polynerization is
achi evad byolirhérigpdnadlafit. . PaeweDecument 1 dBcldidsfhat wlpblyhrer paviakickigh

pol ymer having a high MFR using this catal yst. RELATED- ART DOCUMENT
PATENT DOCIRIERGw @6 03]btained with a reduced amount of hydrogen by utilizing the

aminosilane compound. However, when using the aminosilane corapound disclosed in.
Patent Document 1 as an external electron donor compound when polymerizing an
olefin, it is necessary to use a large amount of the aminosilane compound in order to

25  obtain a polymer having desired properties. Therefore, the aminosilane compound
disclosed in Patent Document 1 is industrially disadvantageous from the viewpoint of

cost. Moreover, the stereoregularity of the polymer decreases although the MFR of the



Pat ent Document 1: W2006/ 129773 (cl ai ns) Patent Docunent 2:

JP- A- 2007- 326886 (cl ains) 5 Patent Docunent 3: JP-A-2007-326887
(clainms) Patent Docunent 4: W?2007/026903 (clainms) SUWARY OF THE

| NVENTI ON PROBLEMS TO BE SOLVED BY THE | NVENTI ON 10[ 0004] An
object of the invention is to provide a solid catal yst conponent for
ol efin polynerization and a catal yst that can produce a pol yner

havi ng hi gholgmerisénprguedarity in high yield while achieving an

excel I ent hydrogen response (i.e. ' et flowrate is. achieved
with a reduced Ppcﬁﬁemﬁ&ipdée?ﬂ(’?%&%‘%j dﬁF’S&*‘é‘% °¥Vﬁnpﬁﬁ'&&feéi%= an
olefin 15 I r _using,the sane. FOR SOLVI NG THE P L
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i ncl udes MEGRGHLA T dd d8MtoMiltocdAftoRE@ ShAIOHp [RARANIBIORPE & ok idonor
conpound, an "active hydrogen-contai ni ng am nosil ane conpound, and a
speci fic ofgaRosith heoY coifRatdha comaretiianingo riagtdsiun, ahd ehsibgatdier i s
suitable as a catalyst for polynerizing (copolynerizing) an olefin as
conpar ed wsséntishenatoowres. c Ragdny Boeumenihn B TH-ArRMORG26885) fiscdoses an hisfin

conpl etion of the invention. 25Specifically, the invention provides a
sol i d cat apyiymerizstipoeatalyst tompeneat that qoaleinsersolid cateyst spaaencatiagshan

i lid t that includ i ti i
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each ot her B hEaRahdniahibn, magnesium, and a halogen as essential components.

These catalysts aim at producing a polymer having an improve WR without using an

_external electron donor compound by causing a significantly small amount of

15  aminosilane compound (as compared with the amount used during polymerization) to
| come in contact with the solid catalyst component that contains magnesium and

titanium. However, it is difficult to produce a polyﬁer having a high MFR using these
catalysts. Moreover; a decrease in polymerization activity and stereoregularity of the
polymer occurs.

20 Patent Document 4 (W02007/026903) discloses an olefin polymerization
catalyst component that contains a solid catalyst component and an organoaluminum
compound, the solid catalyst component being produced by causing an organosilicon
compound shown by [CH2=CH—(CH2)n]qSiRi4.q to come in contact with a solid
component that contains magnesium, titanium, and a halogen as essential components.

25 High polymerization activity during polymerization is achieved by this catalyst.
However, it is difficult to produce a polymer having a high MFR using this catalyst.

RELATED-ART DOCUMENT



wherein Rl individually represent a linear or branched al kyl group
having 1 to 20 carbon atons, a substituted or =substituted cycl oal kyl
group, a vinyl group, an allyl group, an aral kyl group, a substituted
or unsubstituted phenyl group, a substituted or =substituted benzyl
group, or a substituted or =substituted naphthyl  group, R2 10
individually represent a hydrogen atom a |linear or branched al kyl
group havi RYTENT COUEENION at ons, a substituted or unsubstituted
cycloalkylugrgup, a vinyl group, an allyl group, or an aral kyl group,
R3 indivi d&0Y represent a linear or branched al kyl group having 1

to 20 carbgn atons, a s | Lor.unsubstituted cycl oal kyl group,
a vinyl gr ﬂﬁﬁ&gﬁuﬁ?wy“%gﬁ%k%ﬁbgfhﬁﬁhﬁ?iJky! group, provided that R2
and R3 nayP%%:g&%gmLﬁﬁﬁmgﬁﬁixﬁkﬁQS&ﬂg%éngn integer fromO to 3, and

.at | east onh group s a sécon m no group that includes an

N-H bong, ﬁgﬁ{ﬁ— b2y hc B RA%s el @rafhsywher ei n R4 i ndi vi dual 'y
y

represent a rogen atom a linear or branched al kyl group having 1
to 20 car bpfledTR¥EmeR 4 YWEOZOA7/0g60@r (Bkis)an aryl group, a vinyl group,
or a 20 halogen atom 1 is an integer fromO to 5 and g is an
integer from1l to 4, provided that at | east one R4 represents an

al kyl group having 2 to 20 carbon atons, a cycl oal kyl group, an aryl
group, a vBUYIMARYY, THE INVENIIGEn atom when q is 1,

R6Si (OR6) 4-5 2-Bg1mherein R5 represents _a linear or branched allcyl
group havi RROBLE fﬂﬁoéﬁﬁ%%HV%PéﬁgyﬁgD§§E§9395blkyI group, a phenyl
group, _.a vij group, an allyl group, an arallcyl group, a |inear or
br anch&y aﬁ@ﬁ@lanino group, or a polycyclic am no group, 126

 ndi vi dual | y T epr 68enloefhneat, At HARE iRl ALANR AR Bk L0 4
carbon atons, dnd 8- is-an -in eger from 0 3. e rnvention also
provi des an,ioh & iaRoR MY BEAIFRH0PnGRERLY 8 bolyhik Hﬂw@mgﬁt&ee@g@%
solid catal yst conponent for olefin polynerization, (B) an

or ganoal UnhiBhk! PleRORRRLHEicving 90 83 6R1 1Bt h@&%géﬁegﬁnﬂs@g.egam@graheﬁ fwrdteis
(5), and (C?Man optional external electron donor 5 conpound, -
R8pAl B_ p(&hiewbiwith b réduBed aprums efitysirapen)a hikd/d popcens formedusng bntotefid
carbon atons, Q represents a hydrogen atomor a hal ogen atom and p
is an int epdyménusinglhe Hng,

MEANS FOR SOLVING THE PROBLEMS

[0005] |
In view of the above situation, the inventors conducted extensive studies, and

found that a catalyst that inciudes a solid catalyst component obtained by causing a

20  solid component that includes magnesium, titanium, a halogen atom, and an electron
donor compound, an active hydrogen-containing aminosiiane compound, and a specific
organosilicon compound to come in contact with each other is suitable as a catalyst for
polymerizing (copolymerizing) an olefin as compared with the above catalysts. This
finding has led to the completion of the invention.

25 Specifically, the invention provides a solid catalyst component for oleﬁn
polymerization produced by causing (a) a solid component that includes magnesium,

titanium, a halogen, and an electron donor, (b) an aminosilane compound shown by the



The invention al so provides a process for producing an ol efin polyner
including 10 polynerizing an olefin in the presence of the above

ol efin polynerization catal yst. EFFECTS OF THE | NVENTI ON [ 0006]

A catal yst produced using the above solid catal yst conponent can
produce a pol yner having high stereoregularity in high yield, and
achi eves an excellent hydrogen 15 response (i.e., a high nelt flow
rate i s achilovén gonetal formuld\beenda(abatdeasoinetoyghnogient compowrdgfasitdwi t h
known catal ysts. Therefore, a general-purpgse, pol yolefin_can be

provi ded affomER EFaesiern ograupkdgrRiby il il was gsapuritomnin (apofdan

used for pol ynerization igh catalytic.activity, a like.
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hi gh-perfo 0l efii olyner. It is also possible to 20
significan%@@ﬁﬁgﬁﬁgQﬁVﬁgghnnunt of organosilicon conmpound that has
been used as angexiRrhe, el ectron donorggonpound that is caused to
cone in contact W th a 60!id cat al yst conponent i medi ately before
pol ymeri zi e Fligdividullyy depeampolindar BEbRche® LERN@S P haMYy CRMYound
(external electron donor conpound) hi the solid catal yst conmponent,
so that thearpal atores, apubdiged aninsdstitnedreylbealk@duagd a vyl BRRirfFan allyl
DESCRI PTI ON OF THE DRAW NGS [ 0007] FIG 1 is a flowhart
showi ng a propessraiol gprpdupibsigiuied poimarestituted plonybgoe, psubsitded efi ng
to one enbodi nent of the invention, DESCRI PTI ON OF EXEMPLARY ,
EMBODI MENTSsupshitised benzyl grouns; gy 3 sibstiaier o insubsisepd atrhiba) SoHBrR naf t er

b f " A n . d d f
The i bt PEN el rGiiseaa Bgroemup Ryt kaffe & o elvpRREn i B 20

i ncl ud ' @Al i |

15 TR, S LS ORTR R gt e

am nosi | angr?ﬁlg pas]alt quné}@%-%, A4 iHc}‘iviEﬂg?ly)@r@ﬁ%ieﬁ{ 3 fidalBE I?kaﬁéh)ed ther sbpaf ter

may be ref red to as ' onent , and (c) at l|east one
or ganosi | i EihgCoRR0wambos ettt £shbktitaid df uiubatasd tytailiyt grapgldnghown

by the general fornula (2-A) and an organosilicon conpound shown by
t he gener agrofgramallgl gr@Bpr frvealkiinadupe provited et RA fusd Rbulay borsiso form a
“conponent (c)") to come in contact with each other. The solid
catal yst corgponear inteayr fram frieB cndist pagi poelNBSRY Hyup is a secondary amine
group that includes an N-H bond,
[CH,=CH-(CH)JoSiR Y- (2-A)
wherein R* individually represent a hydrogen atom, a linear or branched alkyl group
having 1 to 20 carbon atoms, a cycloallkyl group, an aryl group, a vinyl group, or a
20 halogen atom, | is an integer from 0 to 5, and q is an intéger from 1 to 4, provided that at
least one R? represents an alkyl group having 2 to 20 carbon atoms, a cycloalkyl group,
an aryl group, a vinyl group, or a halogen atom when q is 1,
RSi(OR %)y (2-B)
wherein R’ represents a linear or branched alky! group having 1 to 12 carbon atoms, a
25  cycloalkyl gfoup, a phenyl group, a vinyl group, an allyl group, an aralkyl groﬁp, a
linear or branched alkylamino group, or a polycyeclic amino group, RS individually

represent a linear or branched alkyl group having 1 to 4 carbon atoms, and sis an



15 causing the conponent (a), the conponent (b), the conponent (c),
and (e) an organoal um num conpound shown by the general fornmula (3)
(hereinafter may be referred to as "conponent (e)") to cone in
contact with each other. Magnesi um conpound (i) The solid conponent
(a) may be produced by causing (i) a magnesi um 20 conpound
(hereinafter may be referred to as "conponent (i)"), (ii) a titanium
conpound ( kegst metlde 3ray be referred to as "conponent (ii)"), and
(itii) an electron donor conmpound (hereinafter may be referred to as
"conponent (Hheiipveptipn alse povidgs applehr polimerzagige ftgly fdpciu %(@m gpove
conponent . | so be 0 ed . by causi t he component (i he
conponent  tit B el i SRR SR B S B SBE  cobount
(hereinaft . s (V) i
Cont act vi P ERAEY (EvA R BEbEr %), SRITES0E it ol BRI ity
to prodicecdheuagl i d conponent include a magnesi um di halide, a

di al kyl magnesi um™ an al kyl magnesi um hal i de, a di al koxymagnesi um a
diaryloxynagneﬁH#nQﬁp al koxymagnesi um ¢sal i de, a fatty acid
magnesi um and the l[ike. Anong these, a magnesiumdi halide, a mxture
of a mag nesrh&rahdlghaprbsdaetsan alkyl gicap kaviygrh iy cirbom atang) arepresents a

di al korymapesi um are preferable, and a di al koxymagnesi umis

parti cul arhyfdregeafatombl 2halse afdn. enérangsl lasgetiran L fede conpounds

i ncl ude di met hoxymagnesi um di et hoxynmagnesi nm . di pr

poxymagnesi um
di but oxymagnesiﬂ?ﬁm%qnﬁe&@ﬁ%tﬂw&%aawagﬁsé?ﬁpr%#%&gfa@g%mlaﬁwéﬁlwg

but oxyet hoxymagnesi u nd the |ike, ng t e, .. di et hoxymagi esi um
s par 1 coplimorare P S ot oS R S RN P TS HIOSE by
reacting $ﬂ§§f Rl 10 al cohol in the presence of a
halogen-cg% alnﬁ%gborganlc ﬁg(gﬁ conmpound or the |Iike. The above
diallcoxynﬁgaﬂsiuns may be used either individually or in

conbination. I't is preferable to use a diallcoxymagnesiumin the form
~of granul es or Acpgveierodudditusitiethk axve R @sdlyscsmponker @IPEGcds or
spherical . Wen using a spherical diallwymagnesium for exanple, a
pol yner popdgnertiaving dighrsteecnredulaity ipgh yieldeashapievdstanaaxdel enhigrdragan
particle size distribution is obtained. This inproves the handling

capabi I3 t yregrongehidepa highenelbidewm eate Baehiaedpshansdncedemennt of hadiepav et s
R R A o e e
conp et el YO oy tou ghela TR SRR o Bl PEERARY |V ©°
Speci fi Ca{/éd%x?&%}ﬁg&pﬁaﬂ.@li cﬁﬁwgiaﬁﬁ%ﬂ@ﬂ%@é.??ﬁ@ﬁ“&&g%@&tgﬁf i Ectéd

ratio (L/ Jor a ter . e m nor anet er
(W of 3 o pkesgul Bf S8R ¥hikhiperfemABLo1BBY Solpief en@hho bbRible 2. The
di al koxymag, nesi um nay have an average particlée size of 1°'to 200 p. m

The di 2d kosigmiBe@nes tedicgthe bebalt of ohasoslitod Cenpaadibithucbensketasah 5 to
150 gm V\hegg?emal eicctron aonor compound that is caused to come in contact with a solid catalyst
component immediately before polymerizing an olefin by incorporating the
organosilicon compound (external electron donor compound) in the solid catalyst
component, so that the polymer production cost can be reduced.
25
BRIEF DESCRIPTION OF THE DRAWINGS

[0007)



25 using a spherical dial koxymagnesi urn, the average particle size of
t he spherical dial koxymagnesiumis | to 100 gm preferably 5 to 50
pm and nore preferably 10 to 40 gm It is preferable to use a

di al koxymagnesi umthat has a | ow fi ne powder content and a | ow
coarse powder content, and has a narrow particle size distribution.
Specifically, it is preferable to use a dial koxymagnesi um t hat

cont ai ns parti cFES ! isa/flengchartshewing laereressafopprodugmgn palymertzetiomesgalyst
anount of 20% or less, and nore preferably 10% or |ess, and contains
particl es REPrdeg g opgprpediment of dheghvepdionpm or nore in an amount of
510% or less, and nore preferably 5% or |ess. The particle size

di stribution "D90/D10" (where, D90 is a particle size correspondi ng
to 90% i n ! b i i icdbuti on curve, and D10 is
a particl eb@mgggrmiﬁ?ﬁé@?%%wguwl ative particle size
di stributi gpogprve) of the dial koxymagnesitun is 3 or less, and
preferably 2 or l'ess. 10A spherical dial koxymagnesi um may be produced
by the nmethod disslidsedys BordfmbaE@:) 4dst@naftPmby 62 rdid:63Ro ad Rrofupdndt 341,
JP- A- 4-368391, or JP-A-8-73388, for exanple. [0009] Titani um conpound
(11) 15The(A)"} amebrdimgao wpoembbdimert of $edntentipn Bousinctdtey @otingl(arateld al
(a) is at |east one conpound selected fromtetraval ent titanium

hal i des anebrepduontythat imphidesaghdstias ltgyueiaflialogen anpreelegtontdsaot i t ani um
hal'i des i nclude titanjumtetrahalides such_as_titaniumtetrachl oride,

titani um t QEFAIESE FRHRS eaREEILe B FPERPRSE (o) AR amingeiane FRmBSIAAD| es
of the_al kgxyti,tani um hali des ,incl ude_neth titaniumJtrichl orj ,
ot hoxy 1 t atoNR R HE (B RO R P e B s eppfobent (55,
n- but oxyt i ' l.ori ol ' ' i.C [

D Ot S B B S W 0 Bk componnd
di - n- but oxpoltraRy SN Rhh - A)ah88h BRxYsiReh 96&1?5&8 lshélén by the
triethoxytitani umchloride, tripropoxytitanitun chloride,

tri - n- but oxsnkizal firinuIA(L/H) Qhdreifaftea ithythagefeirkEto 2AMBIREHARBASE);") ol ch@BiiniM
tetrahalides (particularly titaniumtetrachloride) are preferable.
These tit amintaet @ih eaippohend sTheeplidh eatalystcompbimat (A )rislprefatatdy pyodorediby

conbi nati on. [0010] El ectron donor conpound (iii)
15  causing the component (a), the componentn@), the component (¢), and (e) an

organoaluminum compound shown by the general formula (3) (hereinafter may be
referred to as “component (&)™) to come in contact with each other.
Magnesium compound (i) ‘ |
The solid component (a) may be produced by causing (i) a magnesium
20  compound (hereinafier may be referred to as “component (1)), (ii) a titanium compound
(hereinafter may be referred to as “component (it)™), and (iii) an electron donor
compound (hereinafter may be referred to as “component (iii)”) to come in contact with
each other. The solid component (a) may also be produced by causing the coraponent
(i), the component (ii), the component (iii), and (iv) a hydrocarbon solvent (hereinafter
25  may bereferred to as “compénent (iv)”) to come in contact with each other.
Examples of the magnesivm compound (i) used to produce the solid component

include a magnesium dihalide, a dialkylmagnesium, an alkylmagnesium halide, a



The el ectron donor conpound (iii) used to produce the solid conponent
(a) is an organi c conpound that includes an oxygen atom or a nitrogen
atom Exanples of the el ectron donor conpound (iii) include al cohols,
phenol s, ethers, esters, ketones, acid halides, aldehydes, am nes,

am ides, nitriles, isocyanates and the |ike. 5Specific exanples of
t he electron donor conpound (iii) include alcohols such as nethanol,
et hanol , pfiekerphagngsitimpa &m@anmum @héﬁ@xmm@ﬁwaémbdrenéaﬁymui
cresol, ethers such as hyl eth et hyl ether opyl e&% but yl
et her, arrymaé‘%qfi%ﬁmaﬂ@ ﬁ?l Apppgt e@v@“ﬁé’%@ﬁ%‘? érene

2- |sopropyl 2-1S 1.3-c |nethox 0
2. 2-¢cliis o%@%ﬁs ufrP (%ﬁ%}%ﬁ%@{]ﬁ 8 XIBI[] RE'S dialkoxymagnesium are

g g g: g%’g; ge{,)%; %nn%?ﬁ %&%ﬁé@{%&ﬁﬁf}ﬁ a){)c}%l%io pya%referable Specific examples of

2-cycl oh ex’bﬁése%ohﬁa@ﬂﬁ&ﬁﬂélucﬂe B BBFROR YRR PR Boxymagnesinm,
2-isopropyl - 2-sec-butyl -1, 3- di met’hoxXypr opane,

2, 2-di phen&iﬂ;roigoﬁyzddgﬁe&ﬁﬁ}(ddbﬁt@mﬁ@le@ﬂﬁ ethoxymethoxymagnesium,
2-cyc|openty1-2-isopropyl-1,3-dinethoxypropane, nonocar boxyl i ¢ acid
est er s suctthaspmgbRyhadoesing] ytoxgethpkyargesiton, and thylikea c etradng, thgseopy |
acetate, octyl acetate, cyclohexyl 15 acetate, ethyl propionate,
ethyl but ydial @Qm@wﬁwmﬂb@Hﬁ@@@%&h@ﬁ@b@bbbenzoate butyl benzoate,
octyl benzoate, cyclohexyl benzoat e, eng benzoat e, et hyl

4- et hyl benzoat4 diadioRymagnesismPRe @gﬁcé FEReRNAE fﬁa%"é%l%k%@ﬁ%@a@e

o o BB BEREEE 1 el Rt 4 a4 L

d||sop

di i sopr opy. r 0
di i sopropylma gﬂgiﬁmng$h ﬁﬁyhﬁ?#g§%$5%§%5H@gﬁg?égkgg%%%&é%C% It
di i sopr OPY1E BPéfé}QﬁE & ud! @éﬂ&}&! A S AR L IR ANA tBmuldl 61 DY¥dwder.  The

di i sobut yl mal onat e, di propyl dllsobutylrnalonaf di i sopropyl

di i sobut y| diElkenatspnestind tay be dinogdlbtid ot sphdrvant ehe is&Rikplidrical

di i sobutyl mal onat e, di neopentyl diisobutyhnal onate, di nethyl

di i sopent ydiatkbxomedgessivndbhgantgid, 8 pplyntey boredar hatieg amexpelboy barticle shape
di i sopentyl mal onate, diisopropyl 25dilsopentylinalonate, dibutyl

di i sopént yam#mr@ﬁa’e\@artmlﬁ szelisgibutioniis ehaineds| Hivimmreves dedheadmg: v

di

sopent yl mal gnat met hyl |soprop | i sqbut yl mal onat e, di et hyl
i sopropy| i €BHRIEY] e(ﬁ?i)f“éer ravpstsiR ’IOPS%QFVEFF&P@W&U@“m

sopropyl ke PRECIAsRRE S%ﬁ#%ﬁ%?éﬂ%ﬁlwﬁf b eyl s
dlneopenty&sk&ggéfﬁﬁ%k§qggg¥ggﬁlonate di et hyl

i sopropyl i sope orate et hyl isopropylisopentyl nmal onate,
di propyl i sopr ophlshreRrenink sﬁlm HiddSRPAQRYshrily be com letely spherical,
i sopropyl i sopentyl nal onat e, uty 5 i sopropylisopentyl malonat e,

di i sobgtt ylbut GRPHORYAlIS p@tmtshbpdalal gpadifcallantte sbheged entkokymagnesium

i sopropylisopentyl mal onate, succinic acid diesters such as diethyl
2, 3- di et hypasiindesimvgt eyve dkﬂtoﬂymoﬂhdhqajomayissliwmem@)etp tlgh minloy &xis

2, 3-di i sopropyl succi nate, diethyl 3-di butyl succi nate, diethyl

2. 3-di i sobliamptteti¥) ofates lesai peethspblysl mﬂdnnctmmﬁmfg@bhﬂrfatlé di but yl
2, 3-di et hyl succj nat di buty] 2, 3-di propyl succiy but

102, 3- di i sopr opyeSiAkaxTReEneSHRLREY havs, agaa?lﬁg&m@%&l?m@ew ?ﬁpuﬁﬁ yl

gl utari o ot KBRS AR P ama e He R ﬂfﬁ?ﬂ%@&m Wher
di i sobyy V'usﬁlgtpﬂf)ﬂ%/ﬁoqi SRR el L péﬁrgéeg%gghmr R skl

3-n- propylg sopr o rate
3-i sobut yl ghib:a5alResifh fst hli08 pﬁﬂﬁfb)férgh?'ts% 3% Gm Qﬁd lﬁ&l%ﬁbt.référably 10 to

3- ethylglutarate di 1 sobutyl  3-13opropyl gl ut ar at
15di i sobut4plgni S tiriiebléttaigd £dialltbRirtnesium that has a low fine powder content



dl i sobuty13, 3-di net hyl gl utarate, diethyl

3-net hyl - 3-i sobutyl gl utarate, and di et hyl

3-net hyl -3-t-butyl glutarate, cyclohexeneclicarboxylic acid diesters
such as diethyl 1-cyclohexene-1, 2-dicarboxyl ate, di-n-propyl

1- cycl ohexene-1, 2-di car boxyl ate, 20di - n-butyl

1- cycl ohexene-1, 2-di car boxyl ate, dii sobutyl o

1- cycl ohexembka Ibypcodise @pdseydontet, arfl kns epeney particle size distribution.

1- cycl ohexene-1, 2-c¢ljcarboxyl ate, and bis(2, 2-dineth [hexy]i i
1-cyc|ohexgﬁ%ﬂ@?ﬁxdﬁ%é?%%ﬁ?P&l@?aé?@ﬁ%ﬁ%%&ﬁ%ﬁ?%@?%ﬁ% s@agiicieg having 2

st e e Ueeid S el I S OB 1o Aol SRRV B Sl 18505
cycl ohexang- [.CA . di i t -

cycl ohex an%—S % mgd %%ngd’glr i)%‘%lg%hg?mgiar%%%% n%%el Ofégo KA OT mOre in an amount of
cycl ohexangged o21edi GAH BRYYbrakeBabl 493 bR 1es. diTHR bR R&I%! distribution “D90/D10”
cycl ohexane- 1, 2- di car boxyl at e, “di et hyl

3- net hyl cyglighexs0es 4 paticle 6t bertashaidng @904 the cumulative particle size

4- et hyl cycl ohexane- 1, 2-di car boxyl ate, di et hyl

cycl ohexanéistiibiitich @mved) and/Dad &, a partitite sizgpromeionding to 10% in the cumulative
cycl ohexane- 1, 1-di carboxyl ate, di-n-butyl o

cycl ohexanparticlg sidé dighibusion eures) of flieghdkasgymagnesium is 3 or less, and preferably 2
cycl ohexane-1, 1-di car boxyl at e, di neopentyl

cycl ohexan@:l4581- di car boxyl ate, bi s(2, 2-dirnet hyl hexyl )

cycl ohexane- 1, 1:di,car ho ate, diethyl . .
3-met h{f cycl ohex SiEH @fﬁﬂ‘%&%ﬂ“&% 2y Bprodincs fy thegmethod disclosed in

4- et hyl cy I - L-Ai aten el G -a6h Leshes S

G othy me e g BB TR A T A D A B0, L ERA e R

di net hyl agkggmg, di et hyl adi pate, dipropyl adipate, diisopropyl

adi pate, dibutyl adipate, diisodecyl adipate, and dioctyl adipate,
pht hal i c pgo1di esters such as dinmethyl phthalate, diethyl phthalate,
di propyl phthal ate, diisopropyl phthalate, dibutyl phthalate,

di i sobut yl Tiphfvmatabsyundt(dy| net hyl pht hal ate, 10 net hyl i sopropyl -
pht hal ate, ethyl propyl phthal ate, ethyl butyl phthal ate, ethylisobutyl
pht hal &t e, di perheyitagitmisamaewnd () 1358 peprogicephn 1ol aaateriadl (@) éoyy éaastyine

ARG L
p'ht”‘ﬁglyﬁt o, SaSERE o arahlek 1 LA R e b R s 2 B,
ot hal at o SRR GRS B R fice SRR

i sopent y| dgeydyriphiiehdes infRAL WetiodGaihinR M AbrieCethb S ARANIY tichRRYY |
pht hal at e, hexyl (2, 2-di met hyl hexyl )™ pht hal ate, hexyl i'sononyl

pht hal a1 e, prhgosytichatyl triphlofide at-Butoiipiiibi ichlofye, NExythpxptiidiah dickloride,
hept yl i sononyl phthal ate, heptyl decyl phthal ate,

( 2- et hyl | i dieth@itifansion divjloridatdigbpd:gtita@Bnrddinig opdm tish-butoxytitanium

4- et hyl pht hal at e, di neopentyl 4-ethyl phthal ate, dineopentyl =

4, 5- di ni etdighlptirdenairegthoxyéiiantmpeterde, riethogyisanymshiaisle dripropgiaxanim
4- chl oropht hal at e, dibutyl_4-c2{qrophthalate, di negpent yl ,

4- chl or ophtbaids: E-n-ntegyHeriyn chlogide.crd fietlHs) afEiongitiess

R ol DL e
R A h S BARH ol
[0010]

Electron donor compound (iii)



4, 5-di chl oropht hal ate, dibutyl 4,5-dichlorophthal ate, diisohexyl
4,5-di chl oropht hal ate, and diisooctyl 4,5-dichlorophthal ate, ketones
such as acetone, nethyl ethyl ketone, nethyl butyl ketone,

acet ophenone, and benzophenone, acid chlorides such as phthalic

di chloride and terephthalic dichloride, aldehydes such as
acet al dehyde, propi onal dehyde, octyl al dehyde, and benzal dehyde,

am nes such as Thetlkgtoaioner, coptphryhdfinsed tormradvey tharsbiid eomprinprsr(ids A,
ani | ine, and pyrldlne am des_such as 2, 6-substituted 5pi peridines
such as 2, QI%mestJ@Pfﬁ R y1chidse A eriRen AlomENr SuBEegen a0y XpEPla Phibs,
substi t ut ed enedlam

NN L N - et H@?W@ﬁ ot Aol Phaepls eherseank et
steari ¢ f’ﬂC\éﬁl 188 0el L BB B I6RL AN e gneoni (11 e, and

tolunitril yana Such "as” e |sbcyana & and et hyl

i socyanat e. MO of eex%?i\é?oﬁ'h@@fe&?dﬁ &ﬂ&o&nﬁﬁ%’@ clué 1@51&)13 such as

(partlcularly di car box c 10acid diesters) are prefera

parti cul ar bk Af &Rabl 9rdpan¢18ﬁ1dpinéthﬁh¢;@nacwkndis@ﬁ&ws eﬁ@hﬁ@b@so@kﬂ d

! diester derivatives, and naleic acid diesters. he above esters
" may be useeéthém seabr lnfmiy‘l ether, bthyl dthe, o ethiet, buly] etba] arajilethet,diptesyl
esters that differ in the total nunber of carbon atons of alkyl
groups by dhey 9. Adismethoguagthyl¥iteeene G-iscpropirtploisererntyl-d)3-disethosymopdsky
pr oduced bgﬁcau3|n t he conponent s and (iii) to conme in

. (i
cont act wi &A-dasRi tlk?eﬁlmeﬁloﬁmomsé%v)siéwéhoh%%iﬁy@%@aﬁmww vent
i v Specj fi. ¢ .ex f rocar bon solvent (iv) include
gatLraﬂ d k%&?%%éﬁﬁgﬁﬁﬁﬁﬁﬁa @néﬂﬁﬁfa? Pént ane, he&ané hept ane,
oct ane, nopa qﬁwg%g %S;n 5¥ﬁn8ﬂ5é§%§ aromati ¢ hydrocarbon
en

conpounds §ich oluene fe, and 20 et hyl benzene,

1 aohl of %%%2&%5& *@?‘;‘?Eﬁﬁ%’@%?g?ﬁzy PR AP At
Among t hesghd BéRIBphe]-DYBpAGI- DO NG ORPEBAand, RtthocdrBoxylif Wéid edbrs k&AM

tenperature (e.'g., toluene and xyl ene), and saturated hydrocarbon

conmpounds ashaéthﬁ rfanhath wihgll adetate @iyl vt plopyleacéategoctylhextaesyclvhptidne,
and cycl ohexane) are preferably used. These solvents may be used

ei t her.125 hastatey plipkprbyionnte, iyt buttiatea ethplbenzoate, piripel brozoate, butypbenanate,
(a) is partlcularl%%preferably obt ai ned by producing. a suspensi gn

usi ng t he PBHPENER Btdeprogie, Pheguicierepase. eyt engsidprarerie-s8ivhg

4-methylbenzoate, methyl p-methoxybenzoate, and ethyl p-methoxybenzoate, malonic

acid diesters such as dimethyl diisopropylmalonate, diethyl diisopropylmalonate,
dipropyl diisopropylmalonate, diisopropyl diisopropylmalonate, dibutyl

20  diisopropylmalonate, diisobuty] diisopropylmalonate, dineopenty! diisopropylmalonate,
dimethyl diisobutylmalonate, diethyl diisobuty]ma]onate; dipropyl diisobutylmalonate,
diisopropyl diisobutylmalonate, dibutyl diisobutylmalonate, diisobutyl
diisobutylmalonate, dineopentyl diisobutyhnaloﬁa‘te, dimethyl diisopentylmalonate,
diethyl diisopentylmalonate, dipropyl diisopentylmalonate, diisopropyl

25 diisopentylmalonate, dibutyl diisopentylmalonate, diisobutyl diisopentylmalonate,
dineopentyl diisopentylmalonate, dimethyl isopropy]isobutylmalonate, diethyl
isopropylisobutylmalonate, dipropyl isopropylisobutylmalonate, diisopropyl

10



t he conponents (ii) and (iv) to come in contact with the suspension,
and reacting the conponents. [0012] O her conponents 5It is
preferable to use (v) a polysil oxane (hereinafter may be referred to
as "conponent (v)") in addition to the above conponents when

produci ng the solid conponent (a). The stereoregularity or the
crystallinity of the resulting polynmer can be inproved, and the
anount of fsonmppitsntietylmzdertate, dddtyl isoplopylisebuyimatmpajpotijarbutycan be
reduced by utilizing the polysiloxane. The_ term "pol %/si_l oxane" refers
to a pol ymsormpyishelyinndonstte aozs%p%;@aa@pﬂaﬁbutﬂﬁgfm chdEIEn t he

in chain, and js al ferred t. "Sili il". Th
ol ysi | ox e PQEUkPOP Bl PR Sqreou s TR RS GiFF e |
hyd ted | j i f.i.ed pal.ysi s L quid
W scous. at ey FaiurBroas ok BeRY R IR0 e b 02" 0 100
cnR/s t : I t: o Tl i
el ude”di RoPRUTiseR by e ARe, Rl ey PO i kRt
Exanpl es 0isoﬁr%;(maﬁédtﬁhlhwpm,%@@ﬁe@&ﬁ%d@&ky@hﬂ] ) ﬂmim&@lgﬁeéiﬁafé,

|

hydr ogen pol ysi| oxane having a hydrogenation rate of 10 to 80%
Exanpl es o#fiethlyb2,83iddrosyluotiyste,| dethyie?,3-dddopebeylsuccinate, diethyl

hexanmet hyl cycl ot ri si |l oxane, octanet hyl cycl otetrasil oxane,

decanet hyl 2yelinpgdatcamiteokathe] 2,2 disdutylduneindte,| distlat] @1 3-distiYutlsuveinatand
2,4,6,8-tetranmet hyl cycl otetragi | oxane, Exanples 20 of the nodified
pol-ysi | ox aﬁ@uﬁy}m%w@égsmvgﬁl@atefcawwl S dprepybupciaain sihutt ed

di met hyl si , A -sybst j t d .di.net.hyl si] , d

G S L Shon G ol U Lol L ket 00,
decanet hyl cygcl. j i et hyl.pel ysi | . f bl e,
Secanet | kAT a3 ARG AAL. LIBLDALPLI LOXANE, B, P 120

Producti ong egﬁfg%ﬁ&a&? H@é&@?‘% 3_%?%%3[)‘@&3%%;’ ?ﬁfbﬁg)%&?gé%\ga&@) diicﬁlgf) r oduced

by causing t nponént s ; optionally the
conmponent  §inro@gthtdate, Hﬁt@@ﬂ@s&lpfbﬁ%t&@ie, Wethl Rashuiflohifdrate Iethgiol i d

conponent (a) is produced as follows. Specifically, the nmagnesium
conpound ( B-phérgigutapendiésdbuigl 3-bdylbitararcadiesobutyl I-Bopropylplataraeconpound
(ii) or the hydrocarbon solvent (iv), and caused to cone in contact
with the efisobutphs-omusylcheampoidiethyli3-(3)3.3-giflporopseylshitdrete.atiethyldi est er)
(and optionally the tetraval ent titanitunhali de,corr{)otmj (i1 )?. A
3-cyclohexylmethylglutarate, diethyl 3-t-butylglutarate, diethyl 3,3-dimethylglutarate,
diisobutyl 3,3-dimethylglutarate, diethyl 3-methyl-3-isobutylglutarate, and diethyl
3-methyl-3-t-butylglutarate, cyclohexenedicarboxylic acid diesters such as diethyl
1-cyclohexene~1,2-dicarboxylate, di-n-propyl 1-cyclohexene-1,2-dicarboxylate,

20  di-n-butyl 1-cyclohexene-1,2-dicarboxylate, diisobutyl 1-cyclohexene-1,2-dicarboxylate,
dineopentyl 1-cyclohexene-1,2-dicarboxylate, and bis(2,2-dimethylhexyl}
1-cyclohexene-1,2-dicarboxylate, cyclohexanedicarboxylic acid diesters such as diethyl
cyclohexane-1,2-dicarboxylate, di-n-propyl cyclohexane-1,2-dicarboxylate, di-n-butyl
cyclohexane-1,2-dicarboxylate, diisobutyl cyclohexane-1,2-dicarboxylate, dineopentyl

25  cyclohexane-1,2-dicarboxylate, bis(2,2-dimethylhexyl) cycloﬁexane-1,2-dicarboxylate,
diethyl 3-methylcyclohexane-1,2~-dicarboxylate, diethyl

4-methylcyclohexane-1,2-dicarboxylate, diethyl cyclohexane-1,1-dicarboxylate,

11



spherical solid conponent (a) having a sharp particle size

di stribution may be obtai ned using a spherical nmagnesi um conpound. A
spherical solid conponent (a) having a sharp particle size
distribution may al so be obtained without using a spheri cal
magnesi i nn conpound by formng particles by a spray drying met hod
that sprays and 10 dries a solution or a suspension using a spray

devi ce, f odi-exaemil eyclohexaneTihbdisarbpurien: d-napuylcaciskkans 1.4 shiearboxylate,
contact with each other in an_inert gas atm)srgqtlere wWth stirri n&éﬁi n a

vessel equitpprbathrYRchexaer . I-dicarbpariatiiineoperiykaycloneranerd. Irdikabery

been renoved e act. t erat ure.enpl oyed whep causing the
conponents%’tsgz’lg'}ﬁéﬁﬂﬁ% tcg‘”??nﬁ)mqﬁﬂ(iéjé‘ﬁr%ée’ fir‘\é@lyge ei ther the same
as or differ the ' ture. Wien nerely causing
t he _corrponénrﬁés%f%;cé%ﬁr?gmlen gd%%%ﬁlggﬁgwé&ﬁﬁ?e?ﬂ ch other, and stirring

(m xi ng) t D&, GTPAMSH she-101-dLhDBEISE NHa10k aSHSRERELRY of BRALPHBRABRLS
to effect nodification, the conponents may be caused to cone In
contact W Hibugaehildatehedipidtcid dEe@ieﬁbtsjuMlﬂ&sydiin@tﬂﬁI ﬁﬁ%&% alety adip @6 HbrbHam
tenperature. Wien reacting the conponents that have been caused to
conme i n coundipat, dilopwpy adimeats, dibiteladipate, dEsodeed edipdtt ent dicetyp bdipate,
tenperature in the range from40 to 130C. If the reaction tenperature
i s | ess thokthaliGeid diestere sishias dinmlyyl pbibaleteodiethy] mhifidiate.idigropyl phibalatehat
the resulting solid cat alq\l(st conmponent, rraé;(exhi bit jinsufficient

per f or manc 8lisopropy hehthadaie iyl aHslafes diisobuigk plbalate esydmethy] philplaie
difficult to,control .t action d signhifica ori zati on of
the sollbentretbiRoisPihtbalafn gty Bl Ssbile Hhub0s gl GBS
preferably i.n [ t] r Ly..3 1 hut es
or nore. pﬁtga eé&é%%hg%%%éﬁlé%? grttgl)ﬁ]ﬁltﬂsalaggr)g% &8:%%}@5’%&‘8%&&%8 >1/
suspendi ng ﬁﬂﬁaﬁ?&lﬁ%ﬁﬁ%ﬂ&la}e, iRl et EQIR AR PL- diln¥thy heANF gk Ak e
conponent ](DII) to come’in contact Wth the suspension, causing the
M xt ure t obig@@hylRe:gDhatate)iindnipBiHaRE) aisats] phthhliteand (iv), and
reacting the conmponents, or suspending the conponent (i) in the
conponent bis{2)2-dimsetisiliegtyi hyértiatute) boglisohek yliphiltatutes buwl(2ethytiekdyt wi t h
the suspension, causing the conponent (ii) to cone in contact with
t he mi *§ ur phthalpig, peatdheaxplgphthedate papshohexy] pithalas, sepdnty lespinp ohibalate( a)
t hus prepared méhl%ﬁ?’%’ used to cone in contact wth the conmponent

(ii) or therdd %(Rhﬁalaémewﬁ%@o% phibalate, 'ﬁmfétml%%m;}t@@é%t he
performance of the resulting solid, catalyst. co nt_This operation
DR ot o BN TR o Lt A
conmpound (] i n 1 '
produced b M?%al]l%%’gﬁe Gl ?%é)h?rl}?g %%%%h%%’&?ﬁf |J£ @%ﬁ c}fL g]%tﬁ(? .)eﬁlpir?\é%'ﬁgphthalate,
aromat i c hﬂéiﬁﬂfs@ﬁé?ﬁfﬂplﬁﬁéiék@,ﬁ{eﬁﬁyld&yﬂﬁﬁia%, @Z-Qsﬁylhbﬂg)i%ﬁbﬁl ffhafa, t O
150C, causing a m xture of theé conponents (ii) and (iv) fo cone in
cont actp W #iledpaatyb Haan gt até iheb faRli4ngh ¥ Pigh4 o piineptisyl The
solid conponent (a) may preferably be produced as foll ows.

Speci fi cal #y-dimbibylphtivplatzedinsopenty] b odidthiphthdate, Betbydrddaoplnhdliie,
aromati c hydrocarbon conpound (iv) 15 having a boiling point of 50 to
150C. The #ibsiyl +ichigrophthplaies fiopcnestyhdablgrapbilglatd, diisabutyof-chloeopbthaisémnent

(ii1) and the, hydrocarbon solvent (iv). having a boiling point of 50

to 150C. THéEoped eilognhihalats disagctibdebigroraiglaies dicthahd-Cpgpithplate,

ti . ft t] f th ti t he.. . t,i i i
P B B s R B i R Y A
t bt ai . i t ii dth
0o D iR edh R GRTRRERRR (L) 200 Lhe
caused to g£onEHdlo ﬁ%;déﬂﬂ&lm,i-ﬁ%bl?gﬁgﬂéﬁa%@Qﬁ'éb‘he??fl 4;52§lcﬁl%ogvﬁe)fgﬁate,—r he

m xture may be heat ed, _ react ed ondary reaction).
conpl et i onaf ditsbetylegficRIBrophihelats Xétbhicd sHEYaskEetiis Rthyhethill I@tone,
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t he suspension, adding the conponent (iii) to the resulting m xture,
and heating the mxture to effect a reaction (1). It is nore
preferable to wash the solid product obtained by the reaction (1)
with the aromatic hydrocarbon conmpound (iv), cause the solid product
to cone in contact with a mxture of the conmponents (ii) and (iv),
and heat the mxture to effect a reaction (2). 5The solid conponent
(a) is par tiethyl butihkepmef asetabhanope, eudibadophenenss peid didagdastsach as phthalic

di al | coxymagnesium (i) in the hydrocarbaon solventzéiv) havi ng a

boi | i ng pofisklogfle gul texsphtbais dietdridengidehydpsqugh as aetaidsbydes propioapidpkyde,
titani umhal i de und, (i1 nd the hydrocarhbon sol vent (iv) having a
boi | i ng poP?’f?l ag‘gﬁg‘ge’la%dﬁ%@d‘%}ygﬁﬁﬁﬂmﬁﬁu%ﬁ%@gﬂmnﬁ’T pensi on,
and reacti e .mxturea. In.this.ase. b e r. Causi ng the
10wt ur e opoRe- St B PR Eh e SE R P
hydr ocag bogy él@cﬁef&%cﬂ és‘@,.?,@,@}-‘rbt?&ne@hﬁ;ﬁ Liidhg, POLAbsiitedipkQaitadC to come
in contact’w ih fhe suspensi on, at ast one el ectron donor conpound
(iii) (e. gsubsmiebihéﬂgr Aelidmities Sidrak NN N aUrsetarh@h@aRtylfedigninact Wi th
t he suspension at - to 130C, and optionally caused to cone in
contact w glbfihibacid anpdiw and stéatjc dciil efifl@chitiilbesyoh bsraoejonitec béraonitriie,
obtain a solid product (1). It is 15 desirable to effect an aging
reacti on atndgolunitrilecmddscayanates bedhas enethyl ssbtamatc and eyl istryamdtect r on

donor conpound to cone in contact with the suspensian. The solid
product (1) is Avashedreabevs elechor Aenca coBPrEgRssiaridPatailaglydicarhorydicat

room t enperat ure r ef er.ahl i e hydrocarban sol vent ,(iV) having a
bor T i Peioi dfesbht sreraa. (i Rratruana petnaan 1o foabis el lelisg e
to come in ntact, wth.the.tetrav t. titapium 20 hali de conpound
(i) at - 26 @C%g’ggyﬁsﬁerfi%%‘%g&%s%%c%hg a?]ﬁe&%;[}é#ocar bon sol ventrrpt o]

ef fect the seconglapy,d SRELLANLS the Bl Blbifudl | th BLANET: i dizatlPlee

that the intermedi ate washing step an e secondary reaction may be
repeat ed aygleste@lthdt iRk irf thesal nhi®eSet caftboR BRHSGH alkd) glofipd BieNoasaed
wi th a hydrocarbon compound that is liquid at roomtenperature by
decant ati di®01g obtain the solid conponent (a). 25The ratio of the
conponents when producing the solid conponent (a) is determ ned
dependising on t Eeprid oopaenttel i prbfersidy produeqsl by, cansing thetcrmpencarst(),
titanium halide conmpound (ii) is used in . an anount of 0.5 to 100 nol,
pr ef er abl y(iip agd (&) to aomerp pontag avidyepeh othegria theraesepeantyhe ydgoctthory| |

g 2%;33531(%0?{# & Lgﬁﬁ“fﬁ‘%é‘x%%pﬁe%ﬁﬁ?”‘%gﬁrggaré@ %oévaﬁj‘?S@'cﬁ?ﬁ{%? %f;%?t%%{ -
mol of t ne SRR SarERraR i of pRUET enked 1l olafl, Mime P0G, 20

used in an, AmUhe OomicilrdcRibBh CofBlundPbhES Bll¥nd ikhe! 100! |
5to 10 nol |”6f the

and still re preferably”0. 005 t , based on'1 nol" o

nmagnesim SeBaEat, hildcehbed ROy edrb xR olds sush ssaethilenadhiaieunl of
0.01 to 100 g, preferably 0.05 to 80 g, and still nore preferably 1
to 50 g, bhzdithmmotknmamk, alfers hehamdiethy] ethercanipgbelikk. (iAmong these, aromatic

hydrocarbon compounds that are liquid at room temperature (e.g., toluene and xylene),
and saturated hydrocarbon compounds that are liquid at room temperature (e.g., hexane,
heptane, and cyclohexane) are preferably used. These solvents may be used either
25 individually or in combination. '
The solid component (a) is particularly preferably obtained by producing a

suspension using the components (i), (iii), and (iv), causing a mixture prepared using
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The content of titanium magnesium a hal ogen, and the el ectron donor .

10 conpound in the solid conponent (a) is not particularly limted.

The titaniumcontent is preferably 1.0 to 8.0 W% nore preferably

2.0to 8.0 w% and still nore preferably 3.0 to 8.0 w% The

magnesi um content is preferably 10 to 70 % nore preferably 10 to

50 wt% still nore preferably 15 to 40 wt% and particularly

pr ef er abl y titSompoBts/(tiyendiie thedrogmreoneitwit the susperstay abl ipa@@gtle 90

wt% nore preferably 30 to 85 w% 15 still nore preferably 40 to 80

W% and p&EP@ENEr |y preferably 45 to 75 wt% The content of the

el ectron d ?é]ncorrpound is preferably 0.5 to 30 wt% nore preferably

1to 25 th(é6 d particularly preferably 2 to 20 wt% [0014]

Am nosi | an Fh(‘:aggg)ound tgb) 20The anabl osi | ane conpound (b) (hereinafter
I "

may be ref RS conponent (b)") used for the solid catalyst

conponent for f j ' - i . J t of
th(rarp i nvgnti on ioﬂé% 5%.&%2%6%{?@% @?R‘}&?flﬁ‘%%?’ggd(ﬂ Fﬂr%glg'?[ %rﬂﬁgoeﬁﬁtéﬂgﬁﬁ%si | ane

conmpound  (onipsn&i ey R%AdiEn BANE ve Lot etts(wien Fﬂa@ciﬁgit&%iih ane
conpound (b) shown by the general forrmula (1) includes active

hydr ogen. d&vmmeaent\(s). 2T hb ydreoggulatgrirdhedringal Hititynefhd wagticppgioacah ds
been used as an external electron donor conpound enpl oyed dining

pol yrer i zaimpwervedHowsheamowit nfnd povites cdntenedoo s rdavteg olheraan bet i ve
hydr ogen- contai ni ng ananosi | ane compound adversely affects titanium
(active si¥ed ceé@yarglsapaﬂwply}ﬁé@@aﬁ wHerelEs erplugdosang oreish iR PAYmey

e
: SﬁlC{)ﬁe G401k gﬁ]&g%)t%juma us%fl ifhE ?DQ’F% 1) 1% & eHmn-1kS % got -

5Exanpl es 0o e conpon i Acl ude am no)tri alrky 5l ane,

(al kyl am i 0 ‘8] : s T .

(a1 ky1 am n R, OB Rk BllFuilogane hetis Lauid or iscomg abrpgm,
(al kyl am ﬂ@ﬁ%@l@aﬁk&ﬁh@ﬂés&@i%ﬁb@b‘ﬂi}'o_@nm to 100 cm®/s (2 to 1000 cSt).

(al kyl am no) (di al I cyl am no) di cycl oal i cyl si | ane,

bi s(al kyl ar ai n@:airsplds pif gielcania;likb psiyeailldsybhaintindg diegtivipodystiakdneyhdi | ane,
bi s(al kyl am no) di cycl oal kyl si | ane,

10bi s( & | cpethyphaly (ol xsilicsnani Franatissydf e pantéally hydrogenated polysiloxane

bi s(al kyl am no) (di al | cyl am no) cycl oal kyl si | ane,

di (al kyl aninf8emathytipisgen relysixeas hayrigs ydyogerafior yr 6a1 %ip 8%4-ane,
(oo g o)t ol el o gLl o1 1 e
R b e (ks
2,4 ,6-trimethyleyclotrisiloxane, and 2,4,6,8-tetramethylcyclotetrasiloxane. Examples
20  of the modified polysiloxane include higher fatty acid group-substituted
dimethylsiloxane, epoxy group-substituted dimethylsiloxane, and polyoxyalkylene
group-substituted dimethylsiloxane. Among these, decamethylcyclopentasiloxane and
dimethylpolysiloxane are preferable, and decamethylcyclopentasiloxane is particularly
preferable.
25 [0013]
Production of solid compc.)nent (&)

The solid component (a) is produced by causing the components (3), (i), and (iii)
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tris(al kyl am no) (di al kyl am no) si | ane,

tri(al kyl arai no)cycl oal |l cyl silane, tri(cycloal kyl am no) al kyl si | ane,
tri(cycl oal kyl arni no)cycl oal I cyl silane, tetralds(allcylam no)silane,
tris(al kyl am no) di al kyl am nosi | ane,

t ds(cycl oal kyl am no) di al | cyl am nosi | ane,

bi s(di al kyl am no) bi s(al kyl am no) si | ane,

20di al ky| afdnd optios{laiteydoapionait §iv) an(@)) to come in contact with each other. The

bi s( per hydr oi soqui nol i no) bi s(al kyl am no) si | ane

bi s( per hy dpidsegwonestt () é3 pdycad Ry fodaiao) Snecdisely, the magnesium compound (1)
Y ) Bt S AR O Bk S P U BT S8 e

tri(cycloal.kyl am no)di al kyl am naosi l.ane, TN

di (di al kyl éﬁ,’ ALl %ﬁuft%ildc& )?Prgm%%nga}cf gﬁ%fr]ae electron donor compound (iii) (e.g.,

di al kyl ami i(ald e i j ?ﬁjéﬁ = ' Ny
per hydr%i s%%lﬁoﬁidn%%#&aﬁgyéﬁ@n@ irz%hse |% ane, hﬁ%@%%ﬁgiﬁgﬁs@ ?’?%gne)%l A
per hydr oquineliéAl Qi dodipeuéA ) My Bk kAR paflidle size distribution may be obtained
di (cycl oal Kyl am no) di (al kyl am no) Si | ane. Anong t hese,

bi s(al kyl apginog sphesedl epgndsiting tdraeind. A spherical solid component (a) having a
bi s(al kyl am no) di i sopr opyl sil ane, bis(al kyl am no)di-t-butylsil ane,
bi s(al | cyl shafp peolidle bimt ¢ikteibhtjérsinknaleq be obtained without using a spherical

bi s(al kyl am no)t - butyl net hyl sil ane, _ K

bi s(al kyl ampgRspiincspEipoekly Birminggarticles by a spray drying method that sprays and
bi s(nl kyl am, no) cycl ohexyl net hyl sj | ane, . '

bi s(al 34% a5 G)SBIS R S B TSITAp IR ISPy |dgyige, for example.

5bi s(al kyl am rig) cycl opent yl cycl ohexyl sil ane, . . . .

bi t er hydr oi soquﬂ#o FRBYCh %?/F%uﬁf‘ﬁ%)cgﬁgyl?g‘%fq%%‘eﬂ?& each other in an inert gas
bi s( per hyd 3 I4 X L 181 :

di (aLkyl a%@g%?gy%ﬁ%%%?ﬁsﬁ%%%_,%'gﬁ(egl giyzi Sg%r%ﬁgﬁ’ |Wh§%}b‘ﬁ%t8§/?'n§ i %ne,
di (al kyl anspoadé véenlbthy el | aRE corffadt Bmpeyinat empRYbd RHéYERLAY el | ane,
di (al kyl am no)t - butyl net hyl si | ane,

10di (-al | cydoatponentsliocypeleah exytha itreach other may be either the same as or different

di (al kyl am no) cycl ohexyl net hyl si | ane,

di (al kyd anfrero o] negadion tdmymrasmrap hWgp siereiy equsing the components to come into

di (al kyl am no) cycl opent yl cycl ohexyl si | ane,

di (al kyl antoné&rtyih eardeffieried jising smising) dig rsoserie On FRRTADYS | ane,
b 'S(S g?;r{%@mga@gﬁg{ogﬁ;&gggﬁ L egéq%g LA R SY S SR KL A8 1o

di al kyl am not ri s(all.cykam,no)si l.ane,.: 1

bi s( per hydcrocrj? Bs%&éﬁ%cot I“?ﬂr%loe)af)}i‘ g%]gﬁ a[tg);?elgtﬁ%%??%og E %ratélFeear%?ne EIENY e, and

bi s(al kyl %fﬁhg&%@ﬁ CUPhOPeRNL $hd @Rfonents ‘1]1 t have been caused to come in contact

bi s(al kyl am i sopropyl stlane, “bis(allcylarnino)di-t-butylsilane,
bi s(al ky| agirnedcholHat, i 8 bieydrehib 8@aploy a temperature in the range from 40 to 130°C.
bi s(al kyl am no)t - butyl net hyl si | ane,

bi s(al kyl| aifitieapatitioy enoleestyk 34 lessrtkan 40°C, the reaction may not proceed sufficiently,
bi s(al | cyl am no) cycl ohexyl met hyl si | ane,

bi s(al kyl aswitha)ip rséuéngdelid cambyptromposért amy exidit insufficient performance.  If
bi s(al kyl am no) cycl opent yl cycl ohexyl si | ane, )

bi s(‘per hy dbe ressiin EBPABIY SHcRsAs AAY o Jtanarhesiiftignls to gpagol the reaction due to
bi s( per hydr.oqui nol i nqQ) (al kyl am no) al. kyl sil.ane_are nore pr.efer.abl e.
Speci fic e LV PR ATt e Vﬁéfnévr&sm&ndﬂ}eﬁewaa%m i1 Blidkie &

trisCrps hyl 8 DORIRIM Sl mdord, AARIMMbRA A8k B, B Rk R0S: more.

The solid component (a) is preferably produced by suspending the component (i}

in the component (iv), causing the component (i) to come in contact with the
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25t ri s(met hyl am no) n- propyl si |l ane, tris(methyl arnino)isopropyl sil ane,

tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri

s(met hyl am no) n- butyl sil ane, tris(nethyl am no)i sobutyl sil ane,
s(inethylam no)t-butylsilane, tris(nmethylam no)cycl opentyl silane,
s( et hyl am no) cycl ohexyl si |l ane, tris(methyl am no)vinyl sil ane,
s(et hyl am no) net hyl sil ane, tris(ethylam nc)ethylsilane,

s( et hyl am no) n-propyl sil ane, tris(ethylam no)isopropylsilane,

s( et hy| asspesion, bansyigshd mixgure ta oxedn kgmtastivit) the etmunopenss (iihand (&),
s(et hyl am no) cycl opentyl sil ane, tri sget hyl am nQ).cycl ohexyl si | ane,
s(et hyl aﬁﬁ%ﬁqgrﬂw CITPRRRENLS, (OF F@P@"tdllﬂﬂt W%B%%H&l)l% hegrmponent (iv),

:E 2_ Blr’ gg%}/.{s%gtﬁ%%qr%p%)rﬁ%%m ?olne’ t}{l Iccs) tgct%iglp tgtli saurgpgncs)%og,t c@(llséglg &%ne,
s(n-pro i 4 SO |.si j - i - Si e,
o(n- pr Og% gﬁ%ﬁﬁ@; fos@g%% ng}t%cgﬁgﬂl tﬁl%fnﬁ&ﬁ}e,%ﬁﬂé’a!cﬁﬁ‘g ROLEmBMIeN!sST TR
S n- pr oyl ARG ¢) ARE PropatlddfYbe caused to come in contact with the
s(n-propyl am no) eyel’ohexyl'si | ané, tris(n-propylam-no)vinylsilane,
s(i sopr gq cﬁﬁhﬂ‘(ﬁg sEhbYydEpohee (itahtl $iti) $0RL0pydeasrinngd s My beidrange
s(i sopropyl am nc) n- propyl si | ane,

s( i1 sopr opiit advhiiny sslopratbyst sirhipoment.  This operation is preferably performed in
s(i sopropyl am no) n- butyl si |l ane,

s(i sopr teyresmiasdf theaibamaticdiyiiepgerbon compound (iv).

s(i sopropyl am no)cycl openty] sil ane

15tri s(i sopr OpyT%ﬁﬁ 'éfe%WH g,qngy plse, ’g{eferably be produced by suspending the

tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri

s(isopropyl am no) vi hylsi l.ane, tri.s(.n-butyl am na)isopropyl.sil ane,
(s LoL LEAARER b it e R s RGeS T M) TR S g
s(cycl O&eﬁ)t%ll%md‘n Q%IEMJBQ zﬁﬁltu?ggll? the components (ii) and (iv) to come in contact
s(cycl opentylammo) 1 sopropyl'srlane, :
s(cycl ohax weamnalish il fab@f}She components. :

s(cycl ohexyl am™no) i sopropyl si | ane, :

s( cyol ohexy!| Bld¥ona roepE®hiSi) @BEpreBBably be produced as follows. Specifically,
s(cycl ohexyl am no) phenyl sil ane, tris(eyel ohexyl am no)vi nyl sil ane,
s( et hytharbmpdreatshi)laad{iipst kespended in the aromatic hydrocarbon compound (iv)
s(met hyl am no) et hyl am nosi | ane, ) o )

s( mbt hyhavingrbailipg paintiof &9 ki @neThe resulting suspension is added to a mixture

hyl ami [ | ami I

et e o Rerat G 47 Ths b9 g solvent iv) baving a boiling poiat of S0 o

th i i sobuyt.yl am i : . . '
:E g i h)ﬁ ﬂgﬁw_s %E#é%/gaﬁ_}%%g ?s: }gﬁp 18, and reacted (primary reacthn). - After
s(net hyl am l.an il . .
s( et hﬁ‘g‘ﬁ%@‘%ﬁ‘%@%ﬁ%@% ﬁg}ﬁg{gﬁﬁ%@ is Gshed V\ilth a hydrocarbon f:ompo.und
s( met hydnaink BgdiMianeba ARG hANS obfald S{EuYRM. NNdiehRthasdmdrehane,
s(et hyl am no)et hyl am nosi | ane, '
s( etdy! @iyendibe-hpd:epatbaniohast (iANving a boiling point of 50 to 150°C may be
s(et hyl am no)i sopropyl am nosi | ane,
s( et hy| cubeda) nedoe fnydoatacneih tharselid product at -20 to 100°C.  The mixture may be
s( et hyl am no)i sobut yl am nosi | ane, ] ) .
s(et hyl ]mawﬁn@ﬁgy@qtqgﬁmgﬁwqq@mm.a néfter completion of the reaction, the mixture
s(et hyl am po) cycl ohexxﬁyam’ nosi | ane,

s( et hy| BRAPHERIPeA PR eLraheR conpquad dak i ligwd /8 Yorse PSS 87%ane,
- | am hyl am il

S P oM AR Bl A oot e ey

S( N3 Pr opyl arrm%o#ﬁa %rﬂ}gc;ﬁleﬁtim]i? ﬂo&?ﬁﬁfgrably produced by suspending the

s( n="propyl am™no) 1 sopropy NOSI

s(n-pro, LG B ] | ; i i
%Bﬁp%&‘fbﬂ?? bLal %EEM&?S%B{; s)f ?da?llﬁneg, a mixture of the components (if) and (iv) to

s(n-pro am no) i sobutyl am

S(n- pr oy k@R ¥&di SPB B tyh SdHeROFil) 18 B resulting mixture, and heating the
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10 tris(isopropyl am no)i sopropyl am nosi |l ane,

tris(isopropylam no)n-butyl am nosil ane,

t ds(i sopropyl am no)i sobutyl am nosil arte,

tris(isopropylam no)t-butylam ziosil ane,
tris(isopropyl anai no)cycl opentyl am nosi | ane,
tris(isopropylam no)cycl ohexyl am nosi |l ane,

tri s(i sopr opytueerto s&stiangdction tosi It dmorepréfergble heiwpshahe srdidmsedngt |
tris(n-butyl am no)ethyl am nosi | ane, 15, y

tri s(n- but yhtainsd Ay the-prcdpy (B iithdas framatic hydrocarbon compound (iv), cause the

t Ir, : :E 2 ég?;g&lﬁn gﬁ&%&fﬁ%ﬁ lgﬁr}% g?ﬁ'hldﬁgi%hlre of the components (ii} and (iv), and heat
tris(sec-bH{ | 'él éﬁ%g%h% ﬁBR%%Iane,
u am

tris(sec-b

yl'am no) n-propy osi | ane,

tritec-butyl am fp) dHARGR Mﬁa%mazﬁéia{f&%ﬂy preferably produced by suspending the
tris(sec-butylam no)n-butyl am nosil ane,

tri s(sec- byfaibaphaokksuty HaHyaesirbadelvent (iv) having a boiling point of 50 to
tris(sec-butylam no)t-butyl am nosil ane, )
tris(t-butyb@EaI ceping timyikimes sfakd teamelen? itaniumhalidecompound (ii) and the
tris(t-butyl amno)ethylam nosil ane,

tris(t- but hydedankopsopenin) daving s bbiding point of 50 to 150°C to come in contact with

am no).i sopropyl anj nosi | ane

tris(t-butyl ) .
tris(t-but %iqeéﬁqpﬁ@algp, Bd {Fegine bR TPdwE, In this case, before or after causing the

tri zg E :1@3% ﬁi}ﬁ\a mjﬁq?)ﬁﬁ%eﬁg%g@ﬁéwam 'g@ﬁ%]}éﬁgo%ﬁpound (ii) and the hydrocarbon solvent (iv)

tri

tris(cycl OB&?ﬁﬁ/A Mﬁ%{iﬁﬁ%b%‘l ﬂf’? i} AN in contact with the suspension, at least

I ns(cycl open

am n am nosi | ane,

tris(cycl opeidyddRBRr RN {nﬁ&y hB@:g? ithARacid diester) is caused to come in

tris(cycl opentyl am no)n-b

1"'no ane, 25

tri s(cycl ogsidcy WaRitkeoksakivh ¥ 20N DRPE aMe optionally cansed to come in contact
tris(cyclopentyl am no)t-butyl am nosil ane,

tri s(cycl otk Weamirpohere (Wb afidchtisiprianey reaction to obtain a solid product (1). Itis
tris(cycl ohexyl am no) et hyl am nosi | ane, .
tris(cytl otrsigble reifes) an agingrprciinnirholoiv temperature before or after causing the
tris(cyclohexylarnino)isopropylaninosilaqﬁ, ) )

tri s(cycl ofleSEAPLRPHPPHASHRY 10£RR &% Paiase With the suspension.  The solid product

: : : :E g;g: gﬂg g\{va%ﬁ%cﬂﬁt% ggg%géﬁ%%gﬁ%%ﬁ%& is liquid at room temperature
tris(cycl O%?é%l{ﬁgiﬁ’@ X d%%b@%%g@ F‘%ﬁnég a boiling pointlof 50 to 150°C)

tris(cyclo . [ . .
tri s(cycl ofgh AN AR AQShd BN come in 00115tac1: with the tetravalent titanium

b
b
b
b
b
b
bi
bi
bi
bi
bi
bi
bi
bi

bi.

exy ararn

s( et hyl am no) (di net hyl ami no) et hyl si | ane,

s( mebtdy| Bakide edrhfhi@kiliit} @n20e) 150ttt thé braf@ice of the hydrocarbon. solvent to
s(met hyl am no) ( et hyl et hyl am no) net hyl si | ane,

s( et hyl @fdchibp cetiondarp raapyidrariobajmesdidlpsoduan@). Note that the intermediate
s( et hyl am no) (net hyl - n- pr opyl am no) net hyl si | ane, .

s( et hy| washing) tepent fhe ssoqndepy\ieaotion olarde igested apbualifpof times.  The
s( et hyl am_no) nethyl-n-butylanino)nethglsiIane

s( et hy| skdms)duet @y is thenotashedayrith a Ridesapy qogpound that is liquid at room
(ot yl GRPRBE bRy TeRSBRe b sh o) reterRgoe e,

2 ety am nobthy Bt P Ll AL ORMO PR HR3Sra Kuponent < s
s(met hyl Mﬂﬁeﬁ%ngﬁdga@nﬁggﬁgyﬁfgh%h@é pﬁgféﬂ_ f, the tetravalent

s(met hyl anai no) ( cyc ani no I'silane,
s(met hyl gEhin@){BH6 YdEpehe (iey hafing) M bso.b 3 €50 mol, preferably 0.5 to
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bi s(met hyl am no) (et hyl - sec- but yl am no) et hyl si | ane,

bi s(met hyl am no) (et hyl -t-butyl am no) et hyl si | ane,

bi s( met hyl am no) ( et hyl cycl opent yl am no) et hyl si | ane,

bi s(met hyl am no) (et hyl cycl opent yl am no) et hyl sil ane, 5

bi s(met hyl am no) (et hyl cycl ohexyl am no) et hyl si | ane,

bi s( et hyl am no) (et hyl cycl ohexyl am no) et hyl si | ane,

bi s( et hy| afimob)ead sidbuoyd meferablynetoninel] kased on 1 mol of the magnesium
bis(nethylanino)éisobutylanino)ethylsiIane,

bi s( et hyl atpﬁl]!‘amx}n i(l-é.o b’ﬁkﬂﬁﬁi%ﬁgy@rﬁp@ﬁw@, (}Lapfel}squl an amount of 0.01 to 10
g: :E x: Eg: %T)}f‘l:pn %réﬂ)léggﬂ:té :1 %lﬂﬂ%#ﬁﬁ E{‘\C})%) éﬁhefe%‘alrl?Zy?&DZ to 0.6 mol, based on 1 mol

bi s( met hyl apj i am Sef- |.s) sy .

bi s( ot hyl Snis %ﬁ%‘%a u%lpg‘%hﬁ g‘}u g@k?%%é’%’é’g%%m (iv) is used in an amount of
bi s( met ﬁyl 8D 'R 40RO U ¥ AT @D T U0 lnith | AR Still Awdre preferably 0.005 to 10
bi s( met hyl am no) (i sobut yl am™no) t hexyl si l'ané,

bi s( et hyl a1, Beged iof QBEdIF &1¥ rAsheM6h @BRPSHAIST) amBe polysiloxane (v) is used in
bi s(met hyl am no) (i sobut yl am no) cycl ohexyl si | ane,

bi s( et hyl ar anem} 6f GOt V0aybrdratdy Dydtodag Ent piild imosengreferably 1 to 50 g,
bi s( met hyl am no) (i sobut yl am no) adar nantyl si |l ane, 20 °

bi s( met hyl bascho) | mobof §ht magnesjure conpaind fine,

bi s(met hyl am no) (t-butyl am no) et hyl si | ang,

bi s( met hyl ami no}ercopigrlafakarAgRmpgnsHyIss halpen, and the electron donor

BT B e e s
bi s( met hyl ani - bt vl ArTie : - _
L S —
bi s( et hyl agknehGhePutrl aRehafit ciidny isHrt 8R6ly 10 to 70 wi%, more preferably

bi s(met hyl am no) (t - butyl am™no)t hexyl si I'ane,

bi s met hy| a9vors0)vitls, Bl Mlosd efeably £ BRORYY, 8hd FiEoularly preferably 15 to 25

bi s(met hyl am no) (t - butyl am no) cycl ohexyl si | ane,

bi s( met hyl at¥i.n oY iet habugey cantentdy referabtir Zina Pt yd, siokapreferdbly 30 to 85 wi%,
bi s(met hyl anai no) (t - butyl am no) adanant yl si | ane, )

bi s(r a&t hystdlthere pefiferabliiyi0 $0 BAwE, andaaristlasty areforablatéthyd wi%anthe
bis(nethylanitt%égivinyIsiIane, bi s( et hyl nigﬁ%di-na ropyl si.l ane

bi s( met hy| @Rbyidhs elspFasipner sommoundisprererably Oanior)aTe Mot Pigfesalnhe

bi s( et hyl arni di i soputyl silan

bi s( et hyl@ﬁﬁ@?%@i%ﬁ%’é%&%’?@ﬁ&zﬁ@(%-hyl ani no) di -t - but yl si | ane,
10 bi s(net iﬂnino)dineopentylsiIane,

bi s( met hylam no) di cycl opentyl si | ane,

bi s(met hy| aphagkdi-cymbohexy) si | ane,

bi s(met hyl am no) cl i - 4- met hoxyphenyl si | ane,

bi s( metthyl am noprEehiiydsaidvydosipoai®eb) (hereinafter may be referred to as “component
bi s(met hyl am nc) net hyl -t - but yl si | ane, :

bi s( met hyl @) neddirfet thy kalktberydlgit bampgnent for olefin polymerization according to one
bi s(nmet hyl am no) et hyl -t -but yl sil ane,

bi s( met hy| embodishens of e tyienédthipnet paatiularly limited insofar as the aminosilane

bi s(met hyl am no) see- butyl et hyl silanpe, 15 L.

bi s( met hy| $RPIEYGHEY iaheya by Hsgepes| fogpgla (1).  The aminosilane compound (b)

ey
o1 S( ot | SOH RS AP AT D DL R edromen.  An acive
E: ZE x% g: %%%-gﬁﬁé%%ﬂg%gﬁ% cﬁo;#pgl % %aes ,been used as an external electron

bi s( et hyl am i j. h ] i hsil ane,
bi (ot hy| acteb gtk LAY Al BBy maBARLY KARCNR) bl Iloetn
20bi s( et hydoagiieed tat &ir RHOPUY EbEARnRiEALIhMbARLE Qe Jus 8 RiRRMIEAffeBRE,
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+ bis(isoprop

bi s(et hyl am no) cycl opentyl cycl ohexyl si | ane,

bi s( et hyl am no) net hyl cycl ohexyl si | ane,

bi s(et hyl am no)t-butylisobutylsilane,

bi s( et hyl am no) cycl ohexyl t hexyl si | ane,

bi s(n- propyl am no) di net hyl si | ane, bi s(n-propyl am no)di et hyl si |l ane,
bi s(n- propyl am no) di vi nyl si | ane,

5bi s( n- pr opanam (actyediite %aqaar @fAss boisarevidng(sed praoqeyirenent 0} dilidsaixspy |
il ane, bis(n-propylan no)di-n-butylsilane,

bi s( n- pr opfPHEAMS @; P@@%H‘P@’%Wa&ﬁ& an active hydrogen-containing aminosilane

g: :E 2 Blr’ gB %ﬂg}r)'n‘?wg 8 nclt %ﬁ{) I}}L/Iglteg :':mls éé:lr{.g%mal electron donor compound of a solid catalyst

bi s(n-prop di neopentyl si | ane,
bi s(n-pr opé%) ﬁ%ﬂr%g% di cycl opentyl si | ane,

bi s(n- peopyl am a 15§ Sish @G clude (alkyl i olleolsi]
bls(lso%ropylan1%%$%|negﬁgﬁéﬁ%aneﬂg clude (alkylamino)trialkylsilane,

bi s(i sopr opykyashne)dhietdyicsidyailgne, Rils{isap0piarisanytidy! si | ane,

bi s(i sopropyl-am no) di - n- propyl si |l ane, bi s(i sopropyl am no) di i sopropyl si

| ane, bi s( (ﬂlqﬂmpy}nmylcmm{gﬂsﬂﬂl&eb(ﬂﬂlﬁﬂeﬂnﬁﬁﬁ)ﬂcﬁalkylaxmno)dmﬂcylsﬂane

bi s(i sopropyl arni no) di i sobutyl sil ane,

bi s(i sopr o@héﬂl@ﬂﬂl@ldﬂ@bwcﬁ@m@@m}éwe bis(alkylamino)dialkylsilane,
bi s(i sopropyl am no)di-t-butyls

bi s(i sopr oBl;(aaﬁﬁl%y@ﬁ%@ﬁ@ﬁﬁw§li@§er¥és(alkylarnm0)dwycloalkylsﬁane

oi o(i o3br opr ARSI Y B BRERAGTT 4AC.
b1 (1 Sopr oy M HG) Cﬁﬁ@g%ﬂ{a?%na%%%hﬁr Ay emimoytialylslane,

bi s(i sopr 0&541@1%&9?&%@%&1{?13 1818€di(alkylamino)dicycloalkylsilane,
| @m no) di phényl si |l ane,

bi s(i sopr ogiydyamanglaiEid)feRi A fiadieloalkylamino)alkyleycloalkylsilane,

(7]

. bi s(isopropylan no)methyl -t-butylsilane,
' bi s(i sopr opiydyalvalkgleatiinydicycldlitydilnd, ansalkylamino)alkylsilane,

© bis(isopro

~ bi s(isopropyl am no)sec-butyl net hyl sil ane,
. bis(isbpr 0@,‘3(aﬁﬁﬁm@eﬁd@ﬁl@ﬂ@hyn@mymﬂo)@&ﬂsﬂane,

. bis(isopr O%I no) net, %”&3{’0&%&' E‘qll §]1<|y5ﬁgno)cycloalkyls1lane

e S A it
R

bi s(net hyl @fﬂcﬁ%ﬂgﬁﬁﬁﬁﬂ)ﬂlﬁl@l%ﬁﬁ%ﬂﬂe%ﬂ(ﬁﬁﬁdyl@:ﬁﬁo)bm(alkylammo)sﬂane

bi s( et hyl ar ni no) (di et hyl anai no) et hyl ami nosi | ane,

bi s( metdy| dinikyAamidom(Aliylehinosiehd) Bjsglefiiidaniioaambliad)Bis(alkylamino)silane,

bi s( met hyl am no) (di - n- propyl am no) et hyl am nosi | ane,

bi s( met hyl Gisfpaydmoibduihelmojhisigic laminmuddiletd)y| am nosi | ane,

bi s( met hyl am no) (et hyl i sopropyl am no) et hyl am nosi | ane, 5

bi s( met hy| kisficyady )hts(@mlgmmwi@geetm(aékﬁlmmsxiﬁ@;
bls(nethylanlno)(et -n- butylanlno)eth | am nosi | ane
bi s( met hy| @kgppe YBIPOSH BRI tHSY Héﬂam%@ﬁlk&lﬁ@mosﬂm

S ey .
bi o( methyl SAHES %@hﬂ%ﬁ%ﬁﬂ@%ﬁ% SR B LA HARE b AR subsried
B::Eggiﬂz:anlnogéﬁﬂﬁgﬂ ohexy anlno)ethylg e5|5é¥H¥mqﬂmﬂnK»mkme

bi s(met hyl am nOAﬁabﬁg)tlﬁbﬁeyblé(fﬂld?ﬁhﬂn@Bﬁ?Mbﬁéﬁmﬂﬁhé,ane 15
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bi s(met hyl am no) (i sobut yl am no) sec- but yl am nosi | ane,

bi s(met hyl am rt o) (i sobutyl am no)t-butyl am nosil ane,

bi s( met hyl am no) (i sobut yl ant 0) t hexyl am nosi | ane,

bi s(met hyl am no) (i sobut yl am no) cycl opent yl am nosi | ane, 20

bi s(met'hyl am no) (i sobut yl am no) cycl ohexyl am nosi | ane,

bi s(met hyl anano) (t - but yl am no) n- pr opyl am nosi | ane,

bi s( met hy| bis(ally)amint)diigdpsopytstincs bistedpidnaine Mot btitzlsgane,

bi s(met hyl am no) (t-butyl am no) n- but yl am nosi | ane, .

bi s( et hy| BitaHe)uDPRYIeHY Sl R Ry asiBylsiame,

bi s(met hyl am no) (t.- hut yl.am np).i soput yl am.nasi |.ane .

b1 ( et hyl BRI e BRI e By B e tmettysilare,

bi s( met hyl am .= i tyl am nosi | ane,

bi s( met hyl gigﬁla%a%’ﬁm‘%%eg@ﬁ%@é@%@éﬁg%r ar ai nosi | ane,

bi s( et hylgm ﬁﬁ§% i

bis(netﬂylgﬁ%?ﬁ%%ﬁ%@%%%@$¥bu ;Pgﬁgkgg%?ane,

bi s( met hy| gigipgy iy hinblenylakyiatosd)hiafeilane,

bi s(met hyl am no) et hyl -t - but yl am nosi lane,

bi s( met hyl bisfpatydequinolind)@taylatied)iyisildrendi(alkylamino)dicyclopentylsilane,
bi s( net hyl am no) sec- but yl anai noet hyl si | ane, '
bi s( net hy| difrllrsdamizpyiseprenybplant, i (alylamdid)dirtehutylsilane,

bi s(met hyl am_ng) et h éflopentylaninosLlane

bi s( met hyl %}ﬁqﬂﬁéaiwe%%% #ﬁt@w%}ﬁ%&é(ggw@ﬁmg)pg@tymwsil@e,
E: :E x%&g: %%ﬁﬁ%éﬁ%&%%@P = !in%?%’clo%gxylmeﬂlylsﬂane,

bi s(et hyl am J - j i.Lan . .

b! s(et hyl aﬁ%@%@%& ng#ré@%gﬁ@aa%%, c%{alky]ammo)cyclopentylcyclohexylsﬂane,
bi s(et hyl ammayshid %y&lb@i&ﬂﬁﬁsﬁ%l 1eB 38 s(methylamino)silane,

bi s(et hyl am no) sec-but yl af ni nonet hyl si | ane,

bi s(et hyl a@k@@yﬁ&ﬁn@ﬁﬂ@lsﬁﬁﬁeﬂ@i@@aﬂ%ﬂﬁiﬁ@)ﬂ?ﬂoa&ﬂsﬂm@

bi s( et hyl am no) nmet hyl eycl opent yl am nosi | ane, :

bi s( et hyl| asis(delgyahiopdiaitdanunopisel dpkptaisitdsalkylathio)silane, and

bi s( et hyl am no) cycl opent yl am nocycl ohexyl si | ane,

bi s( et hy| apisperhrgroisotinglinarisidkylamaeisiane ek peierable, and

bi s(et hyl am no) net hyl cycl ohexyl arni nosi | ane

| . .
pis(ethylé@ﬂﬁ%??ﬂﬁﬂg§gﬁﬁﬂﬁ89§38ﬁ%Pﬁgwﬂﬁﬁé@ﬁk%%@FW@@%ﬁ?ﬁo)cyclohexylam
o e S S A PO AR ARSI SR o1 one. 20
bi o(i L ’ : . .

(1o B PR ol UL O OB L9 e,

bi s(i sopr O&é!(]taﬁmaﬁﬁao%@ﬁio%&;}ﬂn@ihs}lsﬁg{éesibeéh@dlﬁﬁ@)bis(decahydronaphthyl)sﬂane,
bi s(i sopropyl aim no) $ec- butyl am noet hyl si I'ane, 25

bi s(i sgpr opykiklaped)BlchpkneRpafislRIThmOSI | ane,

bi s(i sopropyl am no) net hylcycl opent yl am nosi | ane,

bi s(i sopr dpy(bedydrolsbogamrimp)(bleyledpaikylbitane modi | ane,
bis(isopropylanino)Lsopr%P%%aninoc cl opentyl si | ane,

bi s(i sopr op§iperhidrodisdinadpialmimosisylotrantyd mptjepprferable.

bi s(i sopropyl am no).i sobut yl cycl opentyl anm nosi | ane,

bi s(i sopr opyl amPS&iE gEaRe AR ASHat epeBid ficlide, 5

R e |
o7 B R R MBS o e
1 1 0o U A SOk kA LGS ROBIBID) ST e,

tri s(met hyiigmdae){reihby banniBe) sid@e@ylamino)cyclopentylsilane,
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15 tris(met hyl am no) (di et hyl am no) si | ane,
tris(methyl am no) (dl i sopropyl am no)si |l ane,
tris(nmethylam no) (diisobutyl am no)sil ane,

tris(methyl am no) (di -sec-butyl am no) si | ane,
tris(methyl am no) (di-t-butyl am no)sil ane,

tris(methyl am no) (perhydroi soqui nol i no)silane,

t ds( met hy| &(melhylpeiiyaichherhvlann djsnptpemim)vinylsilane,

tris(methyl am no) (di cycl opentyl.am no) si | ane,.

tri s(t net hifskinaynalnasieylglnas, i pthyiaeyne) sthyiglane,
tris(nmethyl amno)(t-putylethyl amn i | ane .

e S(met hyF et o B P AT PSR P i slece,
tris(meth i SEeC- A i j :

tri o(mot y AR SR Fh @R abie B sfle
tris(ethyl g ] B : :
R A e e e e e
t ds( et hyl amspayidrsiapranydiand, rey&hylanmo)phenylsilane,
tris(ethylam no)(n-butylam no)silane, -

t ri s( et hyl aisimappgenidoihythpsilane) tssingneyylamino)ethylsilane,
tris(etbyl am no)(t-butylam no)sil ane, o )

t ri s( et hyl aistnoppriemingempipbrisiiane) tsis(namepylamino)isopropylsilane,

tris(ethyl andno) (di et hyl am ng) si | ane, L )
tri s(et hyl EHMPPURREGHBEyshHe @ rapidamino)isobutylsilane,

A BN ity

tris(ethyl ggpnQ) (di-1t- .ar ai j . .

tri o ot hyl SarT ARl B R b P Emno petilace,
tris(ethyl ﬁﬁﬁﬂ)@}c%p?!aﬁﬁﬁc%}@ﬂﬁ?%ﬁé&mrﬁfié@i‘d);ﬁﬁﬁzino)n—propylsilaue,
tris(ethylam no) (perhydroi soqui noli ho)Si | anég, )

tri s( et hyl enfiagydippitivsiisefiepyioiae) iliab@pylamino)n-butylsilane,
tris(ethylam no)(t-butylethylam no)silane,

t ri s( n- pr ofpig{isoprapy)afmed)ispbapisikolk sirks@sveropylamino)cyclopentylsilane,
tris(n-propyl) (isopropylanno)silane, ) o

tri s( nipr opylisoprapy Dayyoherylpidans, trigfrepropylamino)vinylsilane,
tris(n-

tr!s(n-Bigg%&gﬁ%ﬂg%%gégi% l %%§§%§§%SR§Wg$%mﬂ¢mﬂgmng
LS b o SRR AR Ao et
e o br ooi Db AR I P icharytaminojethysilane,
tris(n-pr 0@!40?615 aeih SRR LYIISMHNR RS cﬁ{ﬁ]:%xyli%lino)benzylsilane,

tris(n-propyl am no) (di-t-butyl annno)sil ane,

tri s( nser opylcasibinayladiity)phaapeiing aRidpeipdlyBRGno)vinylsilane,
tris(n-propylam no) (di cycl ohexyl am no) si | ane,

t ri s( n- pr ofpytnzthyba)itpendiydaninsszoe, mos(melhylalramgethylaminosilane,
tris(isopropyl am no) ( per hydroqui nohno) sil ane, o

bi s( et hyl Winsipennyrpafimmpslangias(methylamino)isopropylaminosilane,

bis(nethylanfno)bis(n-propylantno)sLIan , . ..
bi s( met hyl %WM@PE@R}MW%ﬁ&ﬁﬁl&)@ﬁ&r&ﬁ@}aﬂy@o)zsobummmsﬂane,

e A MM st
o il | ot coootar vl oo . c o

) L et S SRS MY BB ey insine,
bi s( et hyl ﬁ@aefh?f)m&)@éﬁly%ﬁﬂémhﬁ@h%@%ﬁlééxﬁi(ia&%)ethylanﬁnosﬂane,

bi s( met hyl am no) bi s(cycl’ohexyl am’ no)

[ bi s( et hy| gigleth®)adiind)eHbptHneh s@e L, RO ¢RAMSInb B ropdBaminosilane,
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10 bi s(et hyl am no) bi s(sec- butyl am no) si |l ane,

bi s(et hyl am no) bi s(t-butyl am no) si | ane,

bi s(et hyl am no) bi s(cycl opentyl am no) si | ane,

bi s( et hyl am no) bi s(cycl ohexyl am no) si | ane,

bi s( et hyl am no) bi s( per hydr oi soqui nol i no) si | ane,

bi s( et hyl am no) bi s( per hydr oqui nol i no) si | ane, 15

bi s( et hyl amistahiasinoyebupleniesidny] tenethytamn))sobetyleminosilane,
bi s( et hyl am no) bi s(di et hyl am no) si | ane,

bi s(et hyl aft ar@J(ﬂe}c;yﬁomn@ﬂgcp@ﬁfq@ag,gpq;(gqhglammo)cyclohexylmmosﬂane
E: :E gt Ezi stg%%i)g ?&yﬂg%]:agm A % }}fl}ﬁjgi%)phenylamosﬂane
SREIE R EE 2%%9@%%%%@#%% o amineeisaminsine
bis(et hyl a{ﬂs g? :P?f ?/ -Pllt% o@i‘?&n@o# @ﬁepxoégammo)lsopropylammosﬂane

bi s(et hyl am entylamn

bi s( et hyl aﬂ‘lsﬁpﬂn@ ?ﬁﬂi@%b&?@ﬁlﬂo@ﬂéﬂéoﬁﬁ(ﬂ -8Pylamino)isobutylaminosiltane,

bi s(a- propyl am no) bi s(cycl opent yl am no) si | ane,

bi s(n-pr 0p;tismmﬂlmﬂomlopmmmm)a,Stn?.(mopylammo)cyclohexylammosﬂane
bi s( n- propyl am no) bi s(per hydr oi soqui nol i no) sil ane, 25

bi s(n-pr 0p‘SdSéﬁ]’mpylbmm(ob-emﬁgidmoqlalnndtm(mp@pylamgn,o)meﬂiylammosﬂane,
bi s(n-pr opéw?m no) bi S(dl et hyl am no) sj | ane,

bi s(pr opyI iﬁRW(Ei?IY thp;}agw}qsg@ﬁen@)sgq;qpém}ammo)n -propylaminosilane,
bi s(n- I s(dL1sopr no Ian

bi sE n- B% gfﬂpﬁ B?,HE-% }SO}J,rOBﬂ@J%Y lggﬁnaﬁl&%]? 1s(gﬁléppylannno)n-buwiammosﬂane
bi s(n- pr opyl.am no o )

bi s(n- pr opy so 1%§rg u%cgllspse 2 u y %%%; %Fo lam.tno)t butylaminosilane,

5bi s(n-pr S|Iane
bi S(I(’] pfogg?égﬁdl&%ﬁ) l]?(gl cpt‘e % am nz)) si | ane,
bi s( n- pr opyis@stphepylings bﬁy&ieﬁﬂ%ﬂ'ﬂoaﬂdﬁb Nk @dolARSlamino)vinylaminosilane,

tris(dinet hy?am no) ( rret hyl am no) si | ane

tis(di et hytria@-noylemirohytthyt mﬁrslbdtﬁmemo)ethylammosﬂane,
tris(di-n-propyl am no) (nethyl am no)sil ane,

tris(dii soiplﬁ@plwttdmm)r( mpﬁ@mmﬁp@)a,stnsmtyla;gmo)lsopropyla]mnosﬂane
tris(di-n-butylam no) (nethyl am ng)sil an

tris(diisob§tsss hvfma%)c’@%tbﬁlyﬂm&ﬁ %%aesﬁrqs%?ﬁ‘ébutylmm0)ethﬂammosﬂanﬂ

E :: 22 t(::ytg FE)%‘@%F?F’E}W% st H%C)esqug?ﬁ% ;butylamino)isopropylaminosilane,
I lr’ : :E gly(r:’rla t%géam&%w#%% {rﬁ&%c butylamino)isobutylaminosilane,

tris(di et hykapm pa) ‘J—lﬁﬂ}l&‘ﬁ)ﬂ%blﬁ&%@ecns(t-butylammo)methylmnosﬂane
tris(di-n-propyl am no) (ethyl am no)si|

tris(did 50@1@@-@Mﬁ@dﬂuﬁ@bﬁ?ﬁhﬂﬁ@ﬂﬁeﬂ@ﬁsﬁlﬂu@gf]ﬁnmo)n-propylammosﬂane
tris(di-n-butyl am no)(ethyl am no)silane, 15

tris(dii sobisfphttanmingXsepioyylamimeiaie] @in@-;butylamino)n-butylaminosilane,
tris(t-butylam no)(ethylam no)sil ane,

tri s( cycl opettytyiaming)septonylastriosidirsi ﬂmg_ﬁéautylarmno)t—butylamnosﬁane
tris(cycl ohexyl.am no) (et hyl am no)si | an

tris(di metHy q:zaﬁppp@;)(]ﬁnlﬁpmlpﬂqﬁnﬁ%@p%élﬁgcyclopentylammo)eﬂlylammosﬂane

t ; : SE (Cji: et h%lF(g Sﬁyﬁgﬁ@&o %)P ra&%ﬁ?clﬁgﬁlalgﬁre ’Frg‘;'cgclopenty]ammo)n—butylammosﬂane
:E ;: zg g?" SO@L@?&W@%@%@ ad ”as"l%l H ztg'%lopgrgylammo)t-butylazmnosﬂane

t ; : SE ?' Ibﬁ ?L%F@%ﬁ; ﬁﬁ%x?n pr %&ﬁg%%sﬂﬁ% Z{ﬁ es?é}@lnhexylammo)ethylammosﬂane,
tris(cycl %%?Mbl@d%l&ﬁﬁﬁd)n-@f@méhﬁﬁﬂsﬂ@)eshis@d}@]:ohexylmﬁno)isapropylaminosilane, }
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preferably represents an al kyl group having 1 to 8 carbon atons
(particularly an al kyl group having 1 to 6 carbon atons) or a

cycl opentyl group having 5 to 8 carbon atons. The R2R3 group ot her
than an N-H bond preferably represents an al kyl group having 1 to 6
carbon atons (particularly an al kyl group having 1 to 4 carbon
atons). It is 5 preferable that RL in the general fornula (1)

(am nosi | are(ayclehexytrniogpibubdaramosilaks;trigiexsinhesyiamino)isdbutjdaniaosilane,
secondary carbon atomor a tertiary carbon atom In this case, a high

MFR i s obt ’518ﬁealohwéﬂ%@)ﬁﬁum@mmeutreépyghoawlm%@éewhemPSF Biers to
Substi Fuents( et R alph Fteg A i Rl RRR S AR g up, an
aral | cyl o) d 0 (x ganosi |l i con conpound (c)

The organoél¢§aﬁfﬂﬁ?nﬁgounggﬁmﬁm%h§ iiﬁw?%er may be referred to as
conponentbégaﬂﬁccorg) vk Oﬁégk&_hggkalyst conponent for olefin

pol yneri zat i odi nent of the invention is not

parti cul arﬂ,ly(n{dtmgﬁgJ(ﬂg@}gﬂjy%@@glemﬂa&s| licon 15 conpound (c) is
at | east one conpound sel ected froman organosilicon conmpound shown

by the gemamahﬂﬁammnbmmﬁﬁpﬁpﬂamﬁmanahymmnes|||con conmpound shown by
the general formula (2-B). Exanpl es of the organosilicon

conpound shisiwetipanihe)(methskabropylaminaméylailatenc| ude vi nyl
group-contai ning_ allcyl silanes, vinyl group cont ai ni ng

cycloalkyI@ﬂﬁ&ﬂ?#mn%®Omﬁﬁyhﬂﬁﬁﬁﬁbn@%ﬁm@ﬁﬁh #ephenyl si | anes, vi nyl
gr oup- cont ai hal ted sl | ane group-cont ai ni ng al kyl
hangeHhtéﬂ(§1ﬂ§%§m gﬁ ¥k BW%%ngéﬁFéﬂﬁﬁﬂﬁ’alIcyIS|Ianes al kenyl
gr oup- cont.aj yL I |, group-containing
phenyI5|I]ﬁ(§EH§%§¥SQﬁggﬁéh%tggm$% n|n g@%éhyI5|lanes al kenyl

gr oup- cont #ﬁhﬁgﬁﬂﬁ hﬁﬁﬁ al kenyl group-contai ni ng
al kyl halgge a?g nes The keny g%gUp refers to a 25 group
shown by Giidofetty{datizd )y ethyl Béc-bitylahn ORB@KRladepr mul @ (2) preferably

represents a nmethyl group, an ethyl group, a vinyl group, or a

chl ori ne atigmethyiamiheldtayia-butdilarminynsithydsilene,al | cenyl vi nyl si | ane,

al kenyl si | ane, dial kenylsilane, and triallcenylsilane are preferable

as thelsor dax(wthyia@eno)ﬁnﬂi;ﬂwﬂopemﬂa}mwmylmm ein 1is 1 and

3- but enyl si | ane wherein is 2 are preferable as the organosilicon
conpound. BiHg gﬂﬁﬁﬁﬁﬁﬁﬁﬂéﬁﬁkwﬁﬁﬁﬁﬁﬁﬁ3F@ﬁﬁﬁ%@weularly preferably a
vinyltrialk ne, i |SI IIyIV|nyId|aIkyIS|Iane
allyltrial® %lﬂ lﬂygaﬁam)g‘fl%ﬂ‘%}’%? hexy. gisilang; al 1yl dihalide, or

triallylalk ﬁgﬁi %!§ of the organosilicon
conpound (c¥ %ﬁ% Q“Wﬁ@”&gﬁggg o$§&ﬁ85F§’A) i ncl ude

vinyltri maly Mk&?hﬁﬁ&,&ﬁhgm TafdiShulsidnane. V|nylnethyld|chlor03|Iane
vinyhrichl orosilane, “vinyl r|br3n05|lane di vi nyl di net hyl si | ane,

di vi nydedi edidiiletiiylaanio)( ity 1o diGht,or osi | ane,

10di vi nyl di chl or osi | ane, di vi nyl bronDS|Iane trivinyl nmethyl silane,

trivinyl etH’j;(imtﬂylsamano)(methylethylmnmo)eﬂlylsﬂane
bis(methylamino)(di-n-propylaminoethylsilane,
bis(methylamino)(methyl«n~propyla111ino)ethylsilane,
bis(methylamino)(methylisopropylamino)ethylsilane,

bis(methylamjno)(meﬂ1yl~n~buty1amino}ethylsilane,

R
L

bis(methylamino)(ethyl-n-butylamino)ethylsilane,
bis(methylamino)(ethylisobutylamino)ethylsilane,



trivinylchlorosilane, trivinylbronosilane, tetravinylsilane,
allyltriethylsilane, allyltrivinylsilane, allyhnethyldivinylsilane,
al Iyl di met hyl vi nyl sil ane, allyl methyl di chl orosil ane,
allyltrichlorosilane, allyltribronosilane, diallyldinmethylsilane,

di al l yl di et hyl sil ane, diallyldivinylsilane, diallylmethylvinylsilane,
15di al | yl met hyl chl orosi | ane, diallyl di chl orosil ane,

di al | yl di bbistmetlisiamiag)(sthyleiet-puiyiantipd)sthylaane. tri al | yl et hyl si | ane,
triallylvinylsilane, triallylchlorosilane, triallylbronosilane,

t et raal |yl g{megtylaginoXethyltdryylaminglspisieneane, di- 3

- but enyl di gt hyl si | ane,, di -3-hut enyl di v| ilane, di-3
-butenylneﬁﬁg&@ﬁﬁ??&&pgﬁgyﬁaaw@mi ﬂF@H&E&%@ﬁ??chlorosiIane, di -3
- but enyl di ¢hl or,0si |.a LoD | i il ane,
20tri-3- ?uﬁlédﬁ%ﬁthréﬁfz?t@ e°?‘_’Pt%§y %ﬁ%?ig‘%@f%}%hy! si | ane.

ri-3- : ol bRy ohesi | ane,
tri-3-bﬁtgﬁé%%$§%05if%%g?ﬁgﬁgoté?ra-3 F%ﬂfgﬁglsfiane. Anong t hese,
vinyl i mebiSuesilago) @lhbydidi i) eyiang,
al I yl di met hyl vi nyl si l'ane, diallyl dinmethylsilane,
trial | yl nebibytestiylamie)(isohurtl ayinophdikyisiiangne, di -3
- but enyl di net hyl si | ane, di al |yl di chl orosilane, divinyldichlorosilane,
25vi nyl al | §is@ietteilamheXisehviylammd)ettilglens.i et hyl sil ane are preferable.

Exanpl es of the organosilicon conpound shown by the general fornula
(2-B) i ncl dis@ethiasynexirehupdamizaaspronylgiae.cycl oal i cypal | coxysi | anes,
cycl oal | cyl.aLkgxysi.l anes, henyl al koxysi | anes,

al I cyl thhe ?%&ﬁW%W%VgﬁﬁiﬁgggnﬁP SAPEHYEF &% ani no) al koxysi | anes,

(dial kyl anj. | koxysi: mSS G- yl (di al kyl am no) al koxysi | anes,
aIkyI(dicg%%%%ﬁﬁ%@gﬁihgﬁgﬁaoxyéﬁﬁ@%@%&E%blyeyclic am noal koxysi | anes,
al kyl ( pol ygy&lehi&1-athoalé blsangswisfd the like. SR 6 in the '
gener al fJﬁﬁgkgﬁé2~§?8%$u§?é¥§rgblgﬁgsnethyl group, an ethyl group,
an i sopr opik(niEURin@isdbBhAhnbigbatsilage, t - butyl group, a cycl opentyl
group, or a cyclohexyl group. It is particularly preferable that a
car bon at ois(eiethgbiniiyoiestdedarhimo Bibubydsilanggecondary car bon atom or a
tertiary carbon atom_ A dial koxysilane wherein s is 2 is also

pr ef er &bl ebis(Redypmine(isiivgylanippbegisiang, net hyl group, an et hyl group,

an i sopropyl 10 group, an isobutyl grou or a t-butyl group.
P pl%s(methy amino%(isobutylamino)c%;clogentyis%ane, yl group

bis(methylamino)(isobutylamino)cyciphexylsilane,
bis(methylamino)(isobutylamino)perhydronaphthylsilane,
bis(methjrlamino)(isobutylamino)adammﬁylsﬂéne,

20 bisGmethylamino)(t-butylamino)methylsilane,
bis(methylamino)(t-butylamino)ethylsilane,
bis(methylamino)(t-butylamino)n-propylsilane,
bis(methylamino)(t-butylamino)isopropylsilane,
bis(methylamino)(t-butylamino)n-butylsilane,

25  bis(methylamino)(t-butylamino)sec-butylsilane,

- bis(methylamino)(i-butylamino)isobutylsilane,

bis(methylamino)(t-butylamino)t-butylsilane,

24



- Specific exanples of the organosilicon conpound (c) shown by the
general formula (2-B) include di-n-propyl di net hoxysil ane,

di i sopropyl di met hoxysi | ane, di-n-butyl di met hoxysil ane,

di - n- but yl di et hoxysi | ane, t-butyl (nethyl)di net hoxysil ane,

t - but yget hyDdi met hoxysi | ane, di cydohexyl di met hoxysi | ane, 15

cycl ohexyl (et hyDdi net hoxysi | ane, di cycl opentyl di met hoxysi | ane,
cycl opent ybistretthylBding)(hbtykimizméexdsibhepent yket hyDdi met hoxysi. | ane,
cycl opentyl (cycl ohexyDdi nmet hoxysi | ane,

3- met hy| cyBIseRebylapn0 K-bysismino eiclapergieianc ane,

4- et hyl cy¢) ohexyl tyl ) di net hoxysi | ane, 20

3, 5 i et PO CRT R B LB BT Dy o1 | an. e

o 0 ML ye. . vl :

b (€t A DB e ottt

bi s(di - f1- byfyh ATHAGHEABIIRNYR)ABRENtyIsilane, bis(methylamino)dimethylsilane,

bi s(di -t-butyl am no)di net hoxysri| ane,

bi s(di cycl e iaRnbR]dhyIEahe HyFink@RRmino)divinylsilane,
bi s(di cycl ohexyl am no) di met hoxysi | ane,

bi s(di - 2- i hietuehdyainellbxyrepylstiade bivahtoxgsidogdivopropylsilane,
bi s(isoqui nol i no) di met hoxysi | ane, 25 bi s(qui nol i no)di met hoxysi | ane,
bi s( et hyl - bis{matipdraind)dbpdiutsdsilans peimethpamino)diisobutylsilane,

bi s(ethyliso rop¥laning)dinethoxysllane, L i
bi S( ot hy! - HSGRIERPRS) SHErBEN B S Hgmetylamino)di-t-butylsilane,

o 2% AR AN aio%g}%ﬁg%h%%éﬁ:{is!gﬁg%ylamino)dicyclopentylsilane,
St SO0M e AR A PRI 0 eyt
bi s(et hyl ¢ -qn&;gﬁmﬁﬁwn' M)ﬁ@é : i) iy P
ethyl(diet%é am’no) di‘nmet o;ggépgﬁgﬁﬁbg?gggF%g??%%%ﬁ%gyﬁgﬁfho)dinethox
ysi | ane, Sbiis@wﬂ{mmh&)@iaﬁadﬁié?%bm,ma(ﬁieﬂ@maﬁwswﬁ%msﬂane,
ane

cycl ohexyl (di et hyl am no) oxysi | ane,

et hy1(di -t bibiejiiydamino)set-eylveiyddiben is(methylamino)sec-butylethylsilane,

et hyl (i soqui nohno) di met hoxysi | ane, n- propygi soqui nol i no) di met hoxysi | an
e, 15 bis(methylamino)methylcyclopentylsilane, bisa/nethylamino)ethylcyclopemylsilanc,

i sopropyl (i soqui nohno) di_ net hoxysi | ane, n-but yl (i soqui nol i no) di net hoxys
i age, Py (bis(rrgeﬂlylam_ino cyclopentylcy%ﬁ)hexylsﬂane, v g ) y

et hy| (aui ngl 4 Do) NELNOKYS! LATE Rl SR AU ARl IRA SR Bl A,

.1 sopropyl (g } I J: : P I L:nQ).di met hoxysi | ane

: bis(die“ﬂ%%%%#k@%@?@#ﬁ%xy5| %%@Q%m@ﬁﬁﬁ&ﬁﬁﬁﬁﬂh&ﬂhbﬂﬁk
bi s(di - n- pg; ey RN LY SisleARBmino)divinylsilane

bi s(di - n- bu?@hgm S Igne, divieylsilane,

bi s( di 2¢ - bsit(eihanine)di©pivexESinedesthylamino)diisopropylsilane,

bi s(di cycl opentyl annno) di et hoxysi | ane,

bi s( di cyclmiethylaaniaa)di)dbeydanesbib@thglamino)diisobutylsilane,

bi s(di - 2- met hyl cycl ohexyl am no) di et hoxysi | ane, ‘

bi s(di i soqusadyianeadiesehrbriyéilpem bis(etslamiapdi-thutwsilango) di et hoxysi | ane,

bi s(et hyl - n- propyl am no) di et hoxysi | ane, . . .

bi s( et hyl i@@fg 1ﬁ¥ﬁ1@e§‘fy}p@§% ibjstatleylamino)dicyclohexylsilane,

o1 o{ ot 1 BB AR BT staR bistctytaninoymertytetststne,
R

D1 stethy| CHSApERED A NAAEISIA0HRLdABRino sec-butylmsthylsi
bis(e;hylcy%%o exy‘%n?%gﬁ ?%thokygglaﬁé,ﬁ¥%$gp§?%ﬁ%§%%f%%ylanino)diet
hoxysi | anenis@ylamino)sec-butylethylsilane, bis(ethylamino)methyleyclopentylsilane,

25



i soqui nol i notri nmet hoxysi |l ane, qui nolinotrinethoxysil ane,

di et hyl am notri et hoxysi | ane, di-n-propyl am notri et hoxysil ane,

di - n-butyl am notri et hoxysil ane, ethyl-t-butylam notriethoxysil ane,
et hyl - sec-butyl am notri et hoxysi | ane,

di cycl opentyl am notri et hoxysi |l ane, dicycl ohexyl am notri et hoxysil ane,
5di - 2-i net hyl cycl ohexyl am notri et hoxysi | ane,

i soqui nol i he(ethydtoiox)eseibpentylcyalntexpldiiand, bisgithylaninokyshilcrninhetylsinge,

t hese, t-butyl (nmethyl)di nethoxysilane, t-butyl (ethyl)dinethoxysilane,
di cycl ohex?ﬂsmmmﬁﬁ@ﬁ%ﬁﬂ@%h@i@\ﬂﬂ}(lmﬁi}wpm kilngne, and

di cycl opent yl di met hoxysj.| ane are preferable. These organosilicon
conmpounds E”ééﬂ”li’f'ﬁwlﬁtéméidé‘&etgylﬁﬁ@ﬁ }F}F@TW?HE%“FQNE&Y ﬁﬁla’&egnbi nati on.
10[ 0016] y ound sh L the fol l ow n eneral formula may be
used as tﬁgs@r[%glf‘?g%rﬁﬁﬁ?&lﬁ\ﬁjﬁﬁégﬁ‘b’ound (d) that is optionally used to
roduce.th | t ] f Re'TE .zation
e R A
wher ei n R7bi§®%r§§ﬁ&h§mﬁﬂnadu@l§ilaﬂé,%—B@‘ﬁ&ﬁﬂlﬁo)ﬁi%oﬂut?ﬁﬂﬁgp atoms, Q
ro

represents a hy gen atomor a halogen atom "and r is an integer

from1 to GismRtoprieheorbksc-hafsitse tisnafomsidtho)d-tbigyleilanan i sobut yl
group, Q preferably represents a hydrogen atom a chlorine atom or a
brom ne at bis(n-@opllaming)dpreepantdiilape, bisn-pBpyarnd)dieydopeptybsileber abl y 3) .
Speci fic exanpl es of the organoal um num conpound (d) 20 i nclude

tri et hyl al bistarnrepylamineidinyriehervlsians. bis(ienmrenylamippXseadusisilaas.um num
e RO e Bl R 5 o
[0017] o5 Creniey PR btob BB R B BB L (1
(2 Yhe CIRBaBERYIsh o)t B AR o TR o S e L O e et

(a), the bis(isopropylamino)di-sec-butylsilane, bis(isopropylamino)di-t-butylsilane,

bis(iéopropylamino)dineoPentylsﬂane, bis(isopropylamino)dicyclopentylsilane,

15 bis{isopropylamino)dicyclohexylsilane, bis(isopropylamino)didecahydronaphthylsilane,
bis(isopropylamino)ditetrahydronaphthylsilane, bis(isopropylamino)dibenzylsilane,
bis(isopropylamino)diphenylsilane, bis(isopropylaminq)methylethylsiiane,
bis(isopropylamino)methyl-t-butylsilane, bis(isopropylamino)ethyl-t-butylsilane,
bis(isopropylamino)sec-butylmethyisilane, bis(isopropylamino)éec-butylethylsilanc,

20  bis(isopropylamino)methylneopentylsilane,
bis(isopropylamino)methylcyclopentylsilane,
bis(isopropylamino)isopropylcyclopentylsilane,
bis(isopropylamino)isobutylcyclopentylsilane,
bis(isopropylamino)cyclopentylcyclohexylsilane,

25  bis(isopropylamino)methyleyclohexylsiltane,
bis(methylamino){dimethylamino)ethylaminosilane,

bis(methylamino)(diethylamino)ethylaminosilane,
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conponent (b), the conponent (c), and the conponent (d) to cone in
contact with each other. The conponents (a), (b), (c), and (d) are
caused to cone in contact wth each other in the presence of an inert
sol vent taking account of ease of operation. Exanples of the inert

sol vent include aliphatic hydrocarbon conpounds such as hexane,

hept ane, 5 cycl ohexane, octane, and decane, aromatic hydrocarbon
conpounds isthethdabmexsredylainilamine)ethylandnesilazend et hyl benzene, and the
i ke. The conponents may be caused to cone_in contact in an arbitrary
order, but bisfaethylanimo}Ei-y-reopyleamm)ghyiammosiingont act in the fol | owi ng

% U QAT (90D 0
chuse the EoERARpRP R Skl e BRI | " Crponent (b) or
the COMpOnGRtmdam ARSI GRLRE OGS ARRANERK () to come in

contact wt € resu m xt'ure. ‘Wen causi ng the conponent (a) to

come in copk@dthylhrhitol(BEyICRIRYRIHo)EEY amaidtildnben causing the
conponent (b) and the conponent 20 (d) to come in contact with the

resul ting hisfhailiydaminb¥ethplidobutylamber)ethylaminosilgney f or med i n t he presence
of the conponent (b) or the conponent (c). After causing the

conponent sbisgatigieminn)(etbntsebuianin@abplamitosilanet he mi xture i s washed
with an inert solvent (e.g., heptane) in order to renbve unnecessary
conponent sbis{metdampineliety-t-iupdappeleiplaningsilensi t y nay deteriorate

Corpondht . PR BEGR B ERES eoPRTETE R D RERIGRt by suff1 ¢! ot

contact w PR HTHBRRbHP FRRIAaet et Rlinebe  caused 1o cone i n

contact W bl A1 4RBRACARydBlexylafino)@Bfakthbsil@BE OF more tines.
bis(methylamino)(ethylcyclohexylamino)ethylaminosilane,
bis(methylamino)(isobutylamino)n-propylaminosilane,

15  bis(methylamino)(isobutylamino)n-butylaminosilane,
bis(methylamine)(isobutylamino)sec-butylaminosilane,
bis(methylamino)(isobutylamino)i-butylaminosilane,
bis{methylamino)(isobutylamino)thexylaminosilane,
bis(methylamino)(isobutylamino)cyclopentylaminosilane,

20  bis(methylaminoj(isobutylamino)cyclohexylaminosilane,
bis(methylamino)(t-butylamino)n-propylaminosilane,
bis(methylamino)(t-butylamino)isopropylaminosilane,
bis(methylamino)(t-butylamino)n-butylaminosilane,
bis(methylamino}(t-butylamino)sec-butylaminosilane,

25  bis(methylamino)(t-butylamino)isobutylaminosilane,
bis(methylamino)(t-butylamino)thexylaminosilane,

bis(methylamino)(t-butylamino)cyclopentylaminosilane,
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The conponents may be caused to cone in contact with each other in an
arbitrary ratio insofar as the effects of the invention are not

af fected. The conponent (b) or (c) is normally used in an anount of
0.2 to 10 nol, and preferably 0.5 to 5 nol, 5 per nol of titaniumin
t he conponent (a). If the conponent (b) or (c) is used within the
above range, high activity and high stereoregularity can be achieved.
The conponéistmdtif)lammo)(sbaylamizncyainhextianiosilabe,t o 15 nol, preferably 1
to 10 nol, and partjicularly preferably 1.5 to 7 nol, per

nol of
titani um i histeindeniseirestylethylaminosiane, WymsBitaminQaptyst-haglaminasiee.
be caused PBUESHEETAOLBAEABI PR eI e bRty b Fepemroslae
preferably.0, t 0C. and, particul arl referably 20 to 80C. The
contact ti Pr@(n?eghyimﬂﬁhﬂﬁF%b‘ﬁvﬁf%l%%}%%ﬁa%?’ef erably 10 mnutes to 5
hours, and i R fEﬁJEI?Cg inutes to 2 hours. The
corrponeﬁt Fgﬁ%fy&%@()%%ﬁ yr%glrl ze h%‘%ﬁ%eg)nduce a pol yner dependi ng on
t he cont acbis%@ﬂglm?ﬂgﬂg}lcﬁh@eﬁ RReRRMne(C) . |f the contact -

5is 30 t

tenperature or ‘nore, e conponent (c) is partially or

entirely pokgpretilaedofethyyodpatylaniobijarer, so that the crystallinity
of the resulting olefin polyner and the catalytic activity are

i nproved. bis(methfimnisoicydopatyddnyistcychipgisiape,( A) t hus obt ai ned

i ncl udes nagnesium_titaniu a hal ogen, the conponent (b), and the
conponent bigjnethylamipeoimatisicyclobpadamineiline ont ent of 20 magnesi um bei ng

content ot Pe RO TR Rl e SRRt R b 1 o
and pr of of S G SR R ardino s By KRBRORE Iy nlEc Ml B

nmenti oned ghe¥ladind)RetHsRIBOPERarhBhbsiRhg Used as the organoal um nnm
conpound (B) uSed when produci ng the.ol efin polynerization catal yst

accordi ng bigetwhrend)eglopentylaafindchelopanvdsilangn.  Tri et hyl al um num or
triisobutylalum numis preferably used as the organoal um num conpound
(B). [ 0D18his(eihamima)cietapentylaenaslyeibhexylsdbnerer i zat i on cat al yst
according to one . . .
bis(ethylamino)cyclohexylaminocyclopentylsilane,

bis(ethylamino)methylcyclohexylaminosilane, _
bis(ethylamino){-butylaminoisobutylsilane,bis(ethylamino)cyclohexylaminothexylsilane,
bis(ethylamino)thexylaminocyclohexylsilane, |

20  bis(isopropylamino)methylethylaminosilane,
bis(isopropylamino)methyl-t-butylaminosilane,
bis(isopropylamino)ethyl-t-butylaminosilane,
bis(isepropylamino)sec-butylaminomethylsilane,
bis(isopropylamino)sec-butylaminoethylsilane,

25  bis(isopropylamino)methylneopentylaminosilane,
bis(isopropylamino)methylcyclopentylaminosilane,

bis(isopropylamino)isopropyleyclopentylaminosilane,
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5 enbodi nent of the invention, an external electron donor conpound
(© (hereinafter may be referred to as (conponent (C)") may be used
in addition to the conponents (A) and (B). Note that high activity
and high stereoregularity can be maintained even if the conponent (C
is not used when producing the olefin polynerization catal yst. Any of
the el ectron donor conpounds that may be used to produce the solid
cat al yst 1bistispppyemiinejesypiopylamadcpsopentylglenponent (C). Specific
exanpl es of the conpaonent (C) include ethers such as

9, 9- bi s( mebhGsoprEyaEER)izeP inocyclopentylsilane,

2 o7 ol lfsmhd oL SRR
2 2 bi o oyBF §wé1@a%fw§wﬁ@>' éfegéﬁaﬁmcﬁ’axé‘@msg}s% 15
2L oye ] ob etk IR BRI s DlTBL I HIAARE,

2-i sopropy puft t hoxypr opane,

2, 2-di phen%ﬂ;q c%rdf;'yﬁﬁﬁﬁ@fﬁ)é@zil&%@iﬂﬁaxyﬁ&gnosﬂme, tetrakis(methylamino)silane,
2-cyc|openty - 2-1 Sopropyl di mét hoxypr opane, esters such as net hyl

benzoat e antalkb@ttliabemnaRnbe, tet?aki(SpRpllataiicgdlape,per i di nes such as
2,2,6,6-tetratnet hyl pi peridine, 2,5-substituted piperidines,

subst i t ut etttraigs{rpbepedmanm)iese, setehisasb@@lamino)silane,

N, N, N, N -tetranet hyl net hyl enedi an3i ne, organosilicon conpounds, and

the anmi nostetralﬁe@@bw!@mmsﬂag@de@é&lsm@—bwmﬁ@maneb) An

e sl asieiHeS BORBUREROR e THeBaT mﬁé‘ma%e? Sebberoin ro T
cyel oal kyl PSSRk %&p%%uaoa% e estind oo RO B ™

ar al kyl greﬂ&ﬁtﬁy&gﬁ% am&gﬁt&@ @k@égﬂmﬂ L R 1Min sﬂﬂeycycllc

am no group, r‘epr esen grodp ing 1to 4

carbon at opR(maLANEROM- !ém*mﬂﬁmﬁm@ m@ﬂ&@m&zﬁm@eo%entylaﬂﬂﬁo)graaap, an

allyl group, or "an aral group, and gis an integer fromO to

Exanpl es oﬁm@ﬁamyMaﬁmnxm44maamxgﬂﬁﬂﬂwmﬁm$mamg by the general fornula
(6) include al kyl al koxysi | anes, al kyl (cycl oal kyl ) al koxysi | anes,

cycl oalkyl Eﬂsmhoééﬂﬁan){@ﬂhﬂap’imigﬂaab kes(grsitybandsg)(diisopropylamino)silane,

al kyl (phenyl ) al koxysi | anes, allc di al | cyl am no) al koxysi | anes,
(dial I cyl aw@vmq Wy)msah@gl =f1 ¢.15is(uethlammadines Artklamaosilspes |

al kyl (di cycl oa | am nes, polycyclic am noal koxysi | anes,
aIkyI(poIy%§§Wﬂ§%5WPﬁ@$§%F€ﬁ?§§p} and the like. 129 in the
general for efera -a group, an ethyl group, an
10 isopro gytg%é%&mgﬁp ?ﬁ?ﬁh%%%oal 5 t butyl group, a cycl opentyl
group, or ticularly preferable that a
car bon aton1 &ﬁﬁx%pn%eg o SleeBﬁrsecondary carbon atom or a
terti ajy C@k Mﬂb (BesiekSranshd@mmenerein q is 2 is also
preferable. Specific exanples of t he organ05|llcon conpound ( QO

i ncl ude 15¢hs¢nietipilapybdditystiirexysidoxi@ne,di i sopr opyl di met hoxysi | ane,
di - n- but yl di net hoxysi | ane, di-n-butyl di et hoxysil ane,

t - but yI ( netrikipefigilansnbidxburdethalamino)silane,

tris(methylamino)(t-butyl-n-propylamino)silane,

tris(methylamino)(sec-butylethylamino)silane,
25  tris(methylamino)(sec-butylisopropylamino)silane, tris(ethylamino)(methylamino)silane,
tris{ethylamino)(n-propylamino)silane, iris(ethylamino)(isopropylamino)silane,

tris(ethylamino){n-butylamino)silane, tris(ethylamino){sec-butylamino)silane,
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t-butyl (et hyl)di met hoxysi |l ane, dicycl ohexyl di met hoxysil ane,

cycl ohexyl (et hyl ) di met hoxysi | ane, dicycl opentyl di net hoxysi |l ane;

cycl opentyl (net hyl ) di et hoxysi | ane, cycl opentyl (ethyl)di met hoxysil ane,
20cycl opent yl (cycl ohexyl ) di net hoxysi | ane,

3- et hyl cycl ohexyl (cycl opent yl ) di met hoxysi | ane,

4- et hyl cycl ohexyl (cycl opent yl ) di met hoxysi | ane,

3, 5- di et h;t[sée;tbﬁahmyt—buiybmmhw,ﬁm(@rlhmmé(meeap@tylmmwsﬂane
bi s(di et hyl am nqg) di met box

bi s(di - n- pesisg Wm)(@p%{aﬁ@g@@apgﬁ:@s(etbglammo)(dnsopropylammo)sﬂane _
g: :E g: : ? Eu%s;;q IS)F%rﬁiglj)g é@}qs%e, tris(ethylamino)(di-sec-butylamino)silane,

bi s(di cycl 0

b 3G ¢y s I G I LR e
i no) di ngp R di met hoxysi | ane,

bi s(qw nol ?ﬁg@lg‘ %@?ﬁ%@;’?ﬁ %ﬁg 5 Qﬁ’é

bi s( et hyl - BrspsteRahRAB) (PR Rir BB UR6YE6 kiddhe,
bls(ethyl|sopropylan1no)d|net oxysi | ane,

bi s( et hyl - fitstuliydmaind yiperhly dejuhmtiysisilaretris(ethylamino)(t-butylethylamino)silane,
bi s(et hyl i sobutyl am no) di net hoxysi | ane,

bi s( et hyl - trisupypprainime)(diethatanirg)sildnas e s(n-propyl)(isopropylamino)silane,

bi s(i sobutyl - n-propyl am no) di net hoxysi | ane, 5

bi s(et hyl cﬁ@ﬁb@r@m@mm(ﬁbw jepinqgilepaitigpgropylamino)(n-butylamino)silane,

21ﬁ§?23¥ bgﬁgﬁélapwg¥%ﬂ%€§thox %hgpgﬁyl(dl:sopropylanlno)dlnethox
¥5cl ohexyl %%Feﬁr%ﬂé%mﬁ%@%‘f%%flﬁ%@% g, "oyettane

ethyl (di-t

10et hyl (i s%% fjl nog gﬂh@%ﬂoxﬁ °Zsﬂ§“e’ t%sr(% §/g?%ﬂj(géﬁt?y%%%ugﬁ)ﬁ%%nﬁoxys
il ane, tris(n-p ropylarmnog(dnsoprofgylammo)sﬂane

i sopropyl (i soqui nol i no)di met hoxysi I ane, n-butyl (i soqui nol i no) di met hoxy -
si | ane, tris(n-propylamino)(diisobutylamino)silane, tris(n-propylamino)(di-t-butylamino)silane,
et hyl (qui nol i no) di et hoxysi | ane, n- pr opyl (qui nol i no) di net hoxysi | ane,

|SOpropyI(QEﬁhmbpﬂQWEpNémh@%wgﬁﬂ%mﬁohﬂﬁmtyI(qU|nollno)dltnethoxy3|Ian
e, bls(dlethylan1no)dlethoxy5|Iane

bi E(d' - p%‘fawrlam ABIa) é&%@s&%ﬂl egipo)silane,
15
o1 sl -1 - DE &éﬁ?ﬂ@%ﬁ%&vwhxégﬁégﬁ@o?ﬁb>sﬂme

g: :E g: gzg: 8@@%@% %ﬂ{ ﬁﬁﬁ%@i} u?cgshane bis(methylamino)bis(ethylamino)silane, |
bi s(di - 2- ngitbydaey ShiaBeir- ﬁ%ﬁ}l@ﬁlﬂbs‘ﬁ%ﬁ@Ws“(in'eﬁa?ﬁmmo)bls@s tpropylammo)sﬂa.ne

bls(dllsqu|noI|no)d|et oxysitane, bis(diquiuolino) hoxysi | ane,
bi s(et hyl Hs@idﬂﬂﬂ&ﬁﬁbﬁﬁlﬂbﬁ?l@m&hﬁé}%15(methylammo)bls(lsobutylammo)sﬂane

bis(methylamino)bis(sec-butylamino)silane, bis(methylamino)bis(t-butylamino)silane,
bis(methylamino)bis(cyclopentylamino)silane,
bis(methylamino)bis(cyclohexylamino)silane,
bis(methylamino)bis(perhydroisoquinolino)silane,

25  bis(methylamino)bis(tetrahydroisoquinolino)silane,
bis(methylamino)bis(perhydroquinolino)silane,

bis(methylamino)bis(diethylamino)silane, bis(methylamino)bis(di-n-propylamino)silane,
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bi s(et hyl i sopropyl am no) di et hoxysi | ane,

bi s(et hyl - n-butyl am no) di et hoxysi | ane,

20bi s( et hyl -i sobut yl am no) di et hoxysi | ane,

bi s(et hyl -t-butyl am no) di et hoxysi | ane,

bi s(i sobutyl - n-propyl am no) di et hoxysi | ane,

bi s(et hyl cycl opent yl am no) di et hoxysi | ane,

bi s( et hyl cis{nudtiedshmnybisiditioptohpirygio)siaes, n- pr opyl (di i sopr opyl ani no) di e
t hoxysi | ane, o S

et hyl (i soqbisErstilapingibis( Boxhayieame)slaps.opyl (i soqui nol i no) di et hoxysi | a
ne, . . P . .

i sopr opy! ( Pie@iRBrRAldiisehypeinodiians:- but yI (i soqui nol i no) di et hoxysi
| ane,

256t hyl ( quP REISENASaRRAN TSR PEV RS IERS ( qui nol bao) di et hoxysi | ane,

i sopropy 1(gud '&%h { N8 RuUt Yl (qui nol i no) di et hoxysi | ane,
t hexyl térli rr%tg(#(}%jsll awgﬁgﬁﬁﬁﬁy amg)rﬁot riraethoxysil ane,

di - n- pr opyﬂ,@@eﬂgqﬂiﬂg}bmdqy@qdp@ﬂ@}alﬁg)mﬁg; yl am not ri net hoxysi | ane,
di -t - butyl am notri met’hoxysi | ane, dicycl opentyl am notri net hoxYsil ane,

di cycl ohexyik@istyddninebisdyridhangamnino)silane,

di - 2- net hyl eycl ohexyl am not ri net horysi | ane,

i soqui nol i bigkthylanetdbis(rsproprieningisilas), binEthylaminhbic(isoirepsdgmino)silane,
di et hyl am notri et hoxgi;ssi | ane, 5 di-n- gy opyl ami notrj et hoxysi | ane,

di - n- but y| kistethslamsanbigashutdaminosilags, bis(amiambitisebustlapiopiilpage
et hyl -sec-h

gi cycl %ﬁn?l%éﬁaﬁégﬁﬁéésg%gﬁé% ?%%F’%?@H@QWM(HB‘EW@E%%@%?’| ane,
i !soquimrelz)l ?/l?‘}g@&?@fﬁ%‘%ﬁ%@@@ﬁgﬁﬁﬁﬁ%@%?é\n&ainﬁot ri et hoxysil ane. Anpbng

t hese, t- gﬁﬁ-]% i j: 10

t - butyl (etbﬁ%%%‘?net %@W%@@%@%ﬁgﬁexyl di met hoxysi | ane,

cycl ohexyl;getmbmnithpBedxisisaifslil)sed opent yl di met hoxysi | ane are
preferable. These organosilicon conpounds (C) may be used either

i ndi vi dual biy(ethylaiincgbisipeitgtiioquinolidiBhe, An ol efin is polymerized or
copolynerized in the presence of the olefin 15 pol ynerization

cat al yst aus(ethiflamind)bis(epdoentdradiiensimind)siltree, i nvent i on. Exanpl es of
the olefin include et hél, ene, propylene, 1-butene, 1-penteng,

ﬁ' met hé' - |bii{éﬁh¥1@w§}o)biz ﬁ%@%&%eﬁfamlwwms n~pr9:é§%zmapl§¥1ﬁwls may
i ther jndivi. i.n .conbination. .Among. t h . ,

piggiiiﬁlng'}lfl%%ffm; '%p@% v Ry Fmain ”@F&nﬁ;bﬁﬁ'feﬁf’x%@él nqqﬁgfﬁl—%%?}%@%w_ Feet, ©

gnot her olbeiﬁftﬁ?ﬁﬁg‘gﬁ%p)lf@isi So(??‘l 8;?%'58{3}% I ’r%b%@f) yn%%l):ggséadzsg\ﬁ) wy%ﬁ&é%)oafi%aaﬁ%’

i ncl ude et 91%1111‘1;0 3l %m- %{’ . , 4-nmet hyl -1 -pent ene,

vi nyl cycl o éel(£3<1§ne, a%@y@ﬁg&ﬁy e. %Egg’ ol efins may be used either

i ndi vigbualﬂig(etgmaﬁﬁhogﬂg@jo?a}bb@ﬂﬂmﬂﬁgj@gaﬁa;ese, et hyl ene and 1-butene

are suitably used. Propylene is typically copolynerized with anot her

ol efin by bigediglmiapakiligclohatylantind)biznepol yneri zes propyl ene and a

smal | amount of :
bis(n-propylamino)bis(cyclopentylamino)silane,

bis(n-propylamino)bis(cyclohexylamino)silane,

bis(n-propylamino)bis(perhydroisoquinolino)silane,
25  bis(n-propylamino)bis(perhydroquinolino)silane,

bis(n-propylamino)bis(diethylamino)silane,

bis(propylamino)bis(di-n-propylamino)silane,
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25 ethyl ene (cononomer) in a single stage, or propyl ene-ethyl ene

bl ock copol ynerization that polynerizes propylene in a first stage
(first polynerization tank), and copol yneri zes propyl ene and et hyl ene
in a second stage (second polynerization tank) or nultiple stages
(mul ti-stage polynerization tank) The catal yst according to one
enbodi nent of the invention that includes the conponent (A) and the
conponent pBin-pepYkmirodns(diespropy@minagsilafd,ect i ve for the above random
copol yneri zati on and, bl ock copol yneri zation, inproves the catalytic
activity ahg(mrprardupiedigdior-Rpyiannoasiingr oduces 5 a pol ymer or a

copol ynmer hayin br oad | ecul ar. {ght distribution. The
cogpo%entsp‘é%éprgg‘gﬂn}nﬁ ﬁg%‘jﬁ?ﬂ"’w\sﬁfg?’o insofar as the effects of
the inventj re rsel . The conponent (B) is
normal | y ué%@ﬁﬁfyé%ﬂ%ﬁ%bﬁ%@-%ﬁ bﬁ%ﬁ@%@ﬁbl , and preferably 50 to
1000 nok, %-Myl%i&ﬁi%@-ﬂ‘méﬁmknﬂa' n the conponent (A). The

conponent I S "nor ma used in an ambunt of 0.001 to 1010 nol,

pr ef er abl yb@(nqggpﬁgngloyﬂig(dic?djgbeagﬂﬂiﬁ@ki@dnby preferably 0.002 to 0.5

nol, per nol of the conponent (B). The conponents naay be caused to

cone i n cobis@eiropylihine fididioydiatexylamam)sdiatd, t rary order. Note that it

is desirable to add the organoal um num conpound (B) to the

pol ymer i zatrisGimeglamino)@redhdamioe)stling, wig(ddhdanap)sethybmemneitme,( A) to
conme in 15 contact with the organoal um num.conpound (B).. Wen using

the corrpﬁnﬁiﬁed:p@)r9pﬁlwg)(@é%¥aaw@Si{aé&&é%(;i]iﬂwer(w {HsHRHRInE SRS N d
n ML . ‘ .
éolﬁt %&5 s R A s st e S IR s D TR h
ol ymer | are g RaaR Rkt AT RO b il T

may 20 be g xS hOByIRLERENGE:, Bs(BRIBY &R (A6 SR e,

b

sol vent . Anﬁ{‘):?e_ I n"nonorter such a$ propylene may bé used in a gaseous

state or am'lsddﬂéﬂhﬂarﬁha}(@thyllfﬂﬁd)ﬁlaﬁé!@tﬁs(di%t-p@ﬁylﬁﬁﬂ%?(éﬂiyw_hﬁm)}sﬂﬁ@,OC or

| ess, and preferably at 100C or |ess, and the polynerization pressure

is 10 MPa wis{diiegsopydarainp) ethdeabio)siléndyRa(dm-bwglaminbifethybimingsilanat i on

reaction may be carried out by continuous polynerization or batch

pol yneti zatk@iisotnsdanipoliethylrmicgslene trislehdy romopafylseieasiianed out in

a single stage,, or may. be carried out int or. npre stages. .\When

pol yneri zi ﬁﬁ@g&ﬂomngflmﬁmaxﬁfh@w%@?%%w ylapip KleioNne.d

catal yst tris(dimethylaminoY(n-propylamino)silane, tris(diethylaminoc)(n-propylamino)silane,

tris(di-n-propylamino)(m-propylamino)silane,
tris(diisopropylamine)(n-propylamino)silane,

20  tris(di-n-butylamino)(n-propylaminc)silane, tris(diisobutylamino)(n-propylamino)silane,
tris(t-butylamino)(n-propylamino)silane, tris(cyclopentylamino)(n-propylamino)silane,
tris(cyclohexylamino)(n-propylamino)silane, and the like. Among these,
bis(ethylamino)di-t-butylsilane, bis(ethylamino)dicyclopentylsilane,
bis(ethylamino)methyl-t-butylsilane, and bis(ethylamino)ethyl-t-butylsilane are

25  preferably usecf. These organosilicon compounds (b) may be used either individually

or in combination.

In the general formula (1), n is preferably an integer from 1 to 3, and R!



conponent (A), the conponent (B), and the optional conponent (C)
(hereinafter may be referred to as "main polynerization"), it is
desirable to performprelimnary polynerization in order to inprove
the catalytic activity, the stereoregularity, the particle properties
of the resulting polynmer, and the |like. The olefin subjected to main
5 polynerization or a nononer such as styrene may be used for

pr el i m nar preperhbiyeapretentt amalkyl group HEvengdanBeadot stoasdpiriedlannoradkyl nay
be caused to cone in contact with each other in _an arbitrary order
duri ng pr ektowp hayiye pét § aeberaensrer aNgelepsnid grqup haging pde & cabpeatemsadd

B e L L
A . j

T LSRR ST B0 by 8 £ RO b 1

o 0 oSN 5k e G R BS99 B LA e

pol ymerization using the conpon esi e

conponent (B, it RcRHS d Fehafhyy RO 624 fefbirPyRbabibM. ath hiQkde, Has
at nosphereor” an 15 ol efin gas atnosphere, cause the conmponent (C) to

~cone into BEAMIER iswbtdhelihe ThomRa riemiubitiiited golgeusbdBersRl refirscab aroipt
conponent (A) to cone into contact with the mxture, and then cause

t he ol ef i nthéedags potpndpdd esubjtitacrd/ oFxamrpdesarf a sobrsétvadidintlndnad allotlefaupsa t o
cone into contact with the mxture. Wen ol¥mrizi ng an olefin in

t he presentigylgrourhan allyd2ranppst aralky) @9‘@1‘-?,9#?@9 i@t al yst produced
according t ne enbodi nent of the invention, an ol efin polyner

havi ng!% bwgé nol ecul ar wei ght distribution can be produced while

mai ntai ning high.yield an i gh stereoregfularity as conpared with
the case ogfaﬁ%%ﬂb‘%a‘s%‘ﬂB%P%éQ al yst. [0020] The invention is

furth d i . .
[ ﬁ\r/e nt(:a |r on eiS g r Ino I 0?‘%1? %ﬂé&%ﬁoé%g %fc?( W %&%’%ﬁ%@%&% ié’ﬁm onent
<Product i Oﬁg’qfuse%i%i e SAQRETY Somponent for &%ﬁ&ﬁméﬁﬂﬁgn Rt a8 fol s k

equi pped wth a stirrer (the internal atnosphere of the round-bottom
flask had &sedised b tie eitehiod B pbagetcuiriytlinfitdriagen ag d&)orgmssititvar ged
with 20 g of diethoxymagnesi um and 100 nl of toluene to prepare a
suspensi onconifivend (¢3 pen SasrommasmpodddelecedreDGnwkganoticbnixompomd | ask
equi pped with a stirrer (the 5 internal atnpsphere of the

r ound- bot t BWR(byshe geagra ulg (34 eneé Ar piganaspicar eempaund shown BBA gas)
t hat had beenaf%ar egg\giath a solution of 60 mM of titanium

t et r achl or $G&2 WA 2n-Pof t ol uene. The suspension was reacted at 5C

mxture was hodtaiets od dhartdmitiuyobePi vata SRR B bR 0 S,
vas 10" vasha AR o R e FRE REES IR, Mol PRk SBRRR A oL RS!
he i Xt ur e Was Sub) et et (o & Coondary Teacts o Al SII0C for b Hour s
W th sti rrgragp-cobfeinihg bikyhedoehaedsitines) glkepe salubadnaifng alkylsilanes,

alkenyl group-containing cycloalkylsilanes, alkenyl group-containing phenylsilanes,

alkenyl group-containing vinylsilanes, alkenyl group-containing halogenated silanes,

and alkenyl group-containing alkyl halogenated silanes. The alkenyl group refers to a

25  group shown by CH;=CH-(CHy)-. R"in the general formula (2) preferably represents

a methyl group, an ethyl group, a vinyl group, or a chlorine atom. Vinylsilane,

divinylsilane, alkenylvinylsilane, alkenylsilane, dialkenylsilane, and trialkenylsilane are



t he secondary reaction operation were repeated once. The resulting
product was washed seven tines with 140 ml of heptane (400,
filtered, and dried to obtain a 15 powdery solid conponent. The
titaniumcontent in the solid conponent was 2.9 wt% <Production of
solid catal yst conponent > 10 g of the solid conponent obtained
as descri bed above was suspended in 100 ml of heptane. 11 mmol of
di vi nyl di mptdfsreile kathe ovgreosliedompotrde Sllyisdas wrereimhi Iramdct ed at 70C
for 2 hours. After conpletion of the reaction, the reaction solution
was 20 cooPduwtanglsdac WW%MSW@ pigérratloRs the oxgampsiiven coppound.  The

s mol of triethylal um num

but yl hyl bi s h I | d. 2
0 1t Lol i ORI EEURBO NG PCTRLrE BT DA RCHIEER o vas
t d at .30C 2.1 t
{1 nes i ¢ n 2500 e RE R GaRyRte QPRI R BpaRy "
corrpone t |&%m§%hhg_ the solid catal yst conponent was
Zgl glro uc 0

1.8 wt?© tion | ymeri zation catal yst and

pol ymer I zat i 0n>s£eczﬁcoe1{a§iﬁreg§muero@ﬂwﬂma@oﬁ&p@ﬁdqro)%%@ﬁ 8% Heldgeral
internal atnosphere of the autoclave had been conpletely replaced

W t h ni trogefintaS)AMadudhdngethahildilade 3Znyhmigthylsitdnef r i et hyl al um num
and the solid catal yst conponent (anount of titanium atons: 0.0026
mol) to pWhﬂthhsddiphibwmiczénﬁUﬁhbmSélhq@ vinyfibremosimge,addi ti on of 4 1
of hydrogen gas and 1.4 1 of uefied propyl ene pr eI i mnary

pol ymer i za@ivwimﬂ'l&]éﬁﬂee@lv@ﬁ@eé Ylszbgefdg msibylehlozosilaee mi xt ure was
t hen heate

catal yiic St %k{}gl%%mrgiﬁs@ﬁﬁeﬁé?o%é%% B {nﬂe}ﬁl@%&lﬂw 10

B T S O
| |

catal yti Cp&lﬂlﬁ(/h%}’szﬂ?ﬁ@%u&lﬁ@ hﬁgﬁﬁéyié Hﬁ}hetﬁﬁ m@rﬂ?lmﬁl npo ymer

pr oduced gra € SO cataly onponent “w t one hour was
cal cul at edal@imtaﬂa?midmdl@éﬁaﬂg aﬁﬁ&z@m&@ﬂhﬁm anﬂaﬁb’;rbﬂiész@n@ﬁidlmdwetﬁylsﬂane
polymer (F) (9) solid catal yst conmponent (g) / 1 hour The

Xyl ene- sol dghliddethylstiate, (X8yldi)yldbnd, deallyherindvinysitandet er m ned as
follows. Specifically, 4.0 g of the polymer was added to 200 m of

p- xyl ene, é:aﬂylmeﬁwbihwwlewedlaﬁyﬂdmomm diallpditrdmesilpad.nt  (138C) of

t ol uene. The_sol ution was the
triallylmethylsilane, mallylethylsﬂane, triallylvinylsilane, triallylchlorosilane,

triallylbromosilane, tetraallylsilane, di-3-butenyldimethylsilane,
di-3 -butenyldieﬂlyisil ane, di-3-butenyldivinylsilane, di-3-butenylmethylvinylsilane,
di-3-butenyimethylchlorosilane, di-3-butenyldichlorosilane, di-3-butenyldibromosilane,
20  tri-3-butenylmethylsilane, tri-3-butenylethylsilane, tri-3-butenylvinylsilane,
tri-3-butenylchlorosilane, tri-3-butenylbromosilane, and tetra-3-butenylsilane. Among
these, vinyltrimethylsilane, divinyldimethylsilane, allyldimethylvinylsilane,
dialtyldimethylsilane, triallylmethylsilane, trivinylmethylsilane,
di-3-butenyldimethylsilane, diallyldichlorosilane, divinyldichlorosilane,
25  vinylallyldimethylsilane, and ailyltriethylsilane are preferable.
Examples of the organosilicon compound shown by the general formula (2-B)

mclude alkylalkoxysilanes, alkyl(cycloalkyl)alkoxysilanes, cycloalkylalkoxysilanes,
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15 cooled to 23C, and an insol uble conponent and a sol ubl e conponent
were separated by filtration. After evaporating the solvent fromthe
sol ubl e conponent, the residue was dried (heated) to obtain a

xyl ene-sol ubl e conponent (pol yner). The xyl ene-sol uble content (XS,
w% was indicated by a value relative to the anount (F) of the

pol ymer. The nelt index (M) that indicates the nelt flowrate of the
pol ynmer waphé@flatletgsihiress diky lipleogipalkdaysitnned, atky KEaMyREAGBalkod/ siRB ek
7210. Exanple 2 An experinment was perforned in the sane manner

as i n Exanfiiaklaminepadinxysitanets sy Heplayi(deatioilaramolsikpixpsilagésiret hyl si | ane,

26 mmol of t-butyl nethyl bi s(ethyl am nqg)silane, and 78 mmol_ of ,
triethylal alﬂwlzé}ﬁaclq%ﬂ%@@m X ansSsPAU MR HRNPRkPEYs @n@&ﬁ%m@@%ﬁ
experi ment was. perfarned id; th& same nmanner as in Exanple 1, except
for usi ng®de f%ﬁgl‘fﬁ’ﬁ’ BYSPEEKST ani no) si | ane i nstead of

 butyL gt o (gl Smtmi a9 o a3t ot Tols

Exanpl e 4 n experi nent as in

g o LSEBAA A abi Bl du UL LGV GLAPAL M BRAGUY B BRBbLANe

i nstead of t-butyl méf hyl bi s(et hyl am nd)Si ['ane. The Tesults are shown
in Tabl e lgrolpxanmplsgabicularty phferaklp @iat Festbov@smiicb Oy bRded tb Silke asane
manner as 1 n Exanple 1, except for using

t - but yl am seoeidayt Garlsnettdng loa atentidrg cdrboreatbms t datalbdxykllane wherein s is 2 is
t-butyl methyl bi s(ethyl am no)silane. The results are shown in Table 1.
Exanpl e 6 also prefigablepdt ipadprabliaeprpsents armatiayligrouphan efhyhereipnareisoprapylin
Exanpl e 1, except for_ using o

cycl op&ht yEEHE: 38 APEPIHERERI BRSPEVhFICHR no) si | ane i nstead of

g_éblé;)élrmnle;h%” bi §p§a§i&i@%&(§%lgso gts tiltl?. grggﬁosﬁﬂ:gn Eoen%l)Jolutna ((%rSEO\%'Ir}] g%eiggngglbl el
formula (2-B) include di-n-propyldimethoxysilane, diisopropyldimethoxysilane,
di-n-butyldimethoxysilane, di-n-butyldiethoxysilane, t-butyl(methyl)dimethoxysilane,
t-butyl(ethyl)dimethoxysilane, dicyclohexyldimethoxysilane,

15 cyclohexyl(methyl)dimethoxysilane, dicyclopentyldimethoxysilane,
cyclopentyl(methyldiethoxysilane, cyclopeatyl(ethyl)dimethoxysilane,
cyclopentyl(cyclohexyljdi_methoxysilane,
3-methyleyclohexyl{cyclopentyl)dimethoxysilane,
4-methylcyclohexyl(cyclopentyl }Jdimethoxysilane,

20 3,5-dimethylcyclohexyl(cyclopentyl)dimethoxysilane,
bis(diethylamino)dimethoxysilane, bis(di-n-propylamino)dimethoxysilane,
bis(di-n-butylamino)dimethoxysilane, bis(di-t-butylamino)dimethoxysilane,
bis(dicyclopentylamino)dimethoxysilane, b:';s(djcycIohexylan'ﬁno)dimethoxysﬂane,
bis(di-2-methylcyclohexylamino)dimethoxysilane, bis(isoquinolino)dimethoxysilane,

25  bis(quinolino)dimethoxysilane, bis{ethyl-n-propylamino}dimethoxysilane,
bis{ethylisopropylamino)dimethoxysilane, bis(ethyl-n-butylamino)dimethoxysilane,
bis(ethylisobutylamino)dimethoxysilane, bis(ethyl-t-butylamino)dimethoxysilane,
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An experiment was perforned in the same manner as in Exanple 2
except for using diallyldinethylsilane instead of

di vi nyl di met hyl sil ane. The results are shown in Table 1. Exanple 8
20An experinment was performed in the same manner as in Exanple 2,
except for using divinyldichlorosilane instead of

di vi nyl di met hyl sil ane. The results are shown in Table 1. Exanple 9
An experinbhﬁaﬂmsﬂ¢mmﬁgﬂaummﬁdhn@hﬁwﬁkma manner as in Exanple 2,
except for 25 using diallyldichlorosilane instead of

di vi nyl di néts@wy;lﬁwgn@ﬁylwoafb@aﬂwwséﬁ@,shom in Table 1. Exarrpl e 10

An experi rrre LN rre manner as in Exanple 2,
except for @é@ﬁ‘&@%fﬁ aln?lﬂ&dﬁ?ﬁ ‘?le ®i nst ead of

S ooy | B ARG Sl S BB PR e Bl b fitER © 11

except for 3@#h

di vi nyl %I rre!ti??b Pﬁ q{g%{ g&ggﬁ&?&g@é%@ﬁ% @ﬁ&(ﬁi@%g?a}\mno)dmﬁhongfﬂan%z

An exper.i ngp Idﬁaeou%ﬁéﬂﬁg thékykit@esame nanner as in Exanple 2,

except for 10 using trivi nyl nethyl si | ane i nstead of ,

di vi nyl di nekfigksjuimiiec)dibehdsgsildnt 3 -RolEdo0wnoliny)diakitexfsilaxanpl e 13

An experinment was perfornmed in the sanme manner as in Exanple 2,

except f orisopropyl@sonyindlied)iintethtixysbbetphiyiisonenelinopditmetidxysilagh, - n- but yl

pht hal ate. The results are 15 shown in Table 1.
ethyl(quinolino)dimethoxysilane,n-propyl(quinolino)dimethoxysilane,

10 isopropyl{quinolino)dimethoxysilane,n-butyl{quinolino)dimethoxysilane,
bis(diethylamino)diethoxysilane, bis(di-n-propylamino)diethoxysilane,
bis(di-n-butylamino)diethoxysilane, bis(di-t—butylamino)diethoxysila.ne,
bis(dicyclopentylamino)diethoxysilane, bis(dicyclohexylamino)diethoxysilane,
bis(di-2-methyleyclohexylamino)diethoxysilane, bis(diisequinolino)diethoxysilane,

15  bis(diquinolino)diethoxysilane, bis(ethyl-n-propylamino)diethoxysilane,

* bis(ethylisopropylamino)diethoxysilane, bis(ethyl-n-butylamino)diethoxysilane,
bis(ethyl-isobutylamino)diethoxysilane, bis(ethyl-t-butylamino)diethoxysilane,
bis(isobutyl-n-propylamino)diethoxysilane, bis(ethylcyclopentylamino)diethoxysilane,

| bis(ethylcyclohexylamino)diethoxysilane n-propyl(diisopropylamino)diethoxysilane,

20  ethyl(isoquinolino)diethoxysilane,n-propyl(isoquinolino)diethoxysitane,
isopropyl(isoquinolino)diethoxysilane,n-butyl(isoquinclino)diethoxysilane, .
ethyl(quinolino)diethoxysilane,n-propyl(quinolino)diethoxysilane,
isopropyl(quinolino)diethoxysilane,n-butyl{quinolino)diethoxysilane,
hexyltrimethoxysilane, diethylaminotrimethoxysilane,

25  di-n-propylaminotrimethoxysilane, di-n-butylaminotrimethoxysilane,
di—t—butylanﬁnotriniethoxysilane, dicyclopentylaminotrimethoxysilane,

dicyclohexylaminotrimethoxysilane, di-2-methylcyclohexylaminotrimethoxysilane,



Exanpl e 14 An experi msnt'was perfornmed in the same manner as in
Exanpl e 2, except for using dinmethyl diisobutylmal onate instead of

di -n-butyl phthalate. The results are shown in Table 1. 20 Exanple 15
An experinment was perforned in the sane manner as in Exanple 2,
except for using di-n-butyl tetrahydrophthalate instead of di-n-butyl
pht hal ate. The results are shown in Table 1. Exanple 16 25An

exper i ment issgsingarctimetbakysineharisdimetrmatineysikse, distElanpogicthoxgsibept
for using diethyl maleate instead of di-n-butyl phthalate. The

resul ts ar di-spewmylameoraghexysilagxdinpbeylaminotriethoxysilfe.exper i ment was
performed in the same nmanner as i anple 2, except for using

di ethyl is8 fsbwwﬁqn@&ff@ Frtikan %TYEE‘FQIIE%‘MWW%W @ The results
are shown i,n Tabl e.l.. Exappl e..18 5An _.exper.i nent. s perforned in the
cane. mar r ndPYdEPT BT Lo gk APPSR

di i sopropylsscci ' , lcoE1z,0U : : sults are
shown i %1) Tgﬁ%‘%ﬁ?ﬁ@gé}%ﬁ%@oﬁ&hﬁygﬂﬁ ’ %asﬁ %@@#@%’%Cﬂ&v?ggs%gg’ ogmed I n
the sane ”Eﬁﬂ&hﬁ%tﬁ&gﬁ&ﬁ@'&ngng 6L Rbuth Rine ?l)eﬂﬁieﬂﬁx?diﬁﬁélw

dii sobutyl glutarate Stead of di-n-butyl phthalate. The results are
shown i n Tabhgl(dthylikdtashbeysdbhe, dicycloheARldaxdiRdiysme, was perforned in
the sanme manner as in Exanple 2, except for using di-n-butyl

cycl ohexaneyclghtxyl{roathid pipbthveysilasy esddicfclaientyldiastidbxyphiddearapreferabbe 15

results are shown in Table 1. L ) o
These organosilicon compounds (¢) may be used either individually or in combination.

10 [0016]

A compound shown by the following general formula may be used as the
organoaluminum compound (d) that is optionally used to produce the solid catalyst
component for olefin polymerization according to one embodiment of the invention.

R'AIQs 3

15 wherein R’ represents an alkyl group having 1 to 4 carbon atoms, Q represents a
hydrogen atom or a halogen atom, and r is an integer from 1 to 3.

R’ preferably repfesents an ethyl.group or an isobutyl group, Q p;eferably
represents a hydrogen atom, a ch]oriﬁe atom, or a bromine atom, and r is preferably 2 or
3 (particularly preferably 3). Specific examples of the organoaluminum compound (d)

20  include triethylaluminum, diethylaluminum chléride, triisobutylaluminum,
diethylaluminum bromide, and diethylaluminum hydride. These compounds may be
used either individually or in combination. Among these, triethylaluminum and
triisobutylalurinum are preferable.

[0017]

25  (Production of solid catalyst component (A))

The solid catalyst component (A) is produced by causing the solid component

(a), the component (b), and the component (¢), or the solid component (&}, the
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Exampl e 21 An experinment was perforned in the same manner as in
Exanpl e 2, except for using di-n-butyl cycl ohexane-1, 2-di carboxyl ate
i nstead of di-n-butyl phthalate. The results are shown in Table 1. 20
Exanpl e 22 <Production of solid conmponent> A 1000 m

round- bottom fl ask equi pped with a stirrer (the internal atnosphere
of the round-bottomflask had been sufficiently replaced with

ni trogen geshpaest ©hdapmdipantdi (@amyl thé corppmesti (dntotcoma imemitdcowith each
producing a Gignard reagent. A mixture of 120 25 g of butyl chloride
and 500 ni.oéer d?%etcgvmp@en@r(a)mﬁvs}, (Fhend gh aearagsed jaraee Bigontael Witheaeh at
50C over 4 hours, The m xture was t

hen. reacted at 6QC for 1 ur.
After conpP&es BrhopreteRes ¢l o Vﬁ@h@&“@é‘&‘i"i‘“ﬁh"@éﬁ OB &%ﬂn@@st o)
room t enperat ute, SOl onponent s then remved filtration
0 00t i n B bR PR AR AockBey bWigH L AIRUE, Rabl. webithe, 0

equi ppe ] i It al: r - tom
Flask hod B S e ] e P b S A R
with 240 mohhe N&XABaind 2itd HEnRne [ A1 BN OXNE bdrASHnEREs nAR e Cdusdd & Of
tetraet hoxysilane to 5 obtain a honbgeneous sol ution. 150 m of the
magnesi um canpmwodtasidh di kbitcanasrdag dethre prpiblse cdueed e ome itutdrdat (v the. |
t he conponents were reacted) at 5C over 4 hours. The m xture was then
stirred atfollowingaedperature for 1 hour. The reaction solution was
filtered at roomtenperature to renove the liquid. The residual solid
was washed(18i gh@tPréa+®@th 240 M of hexane, and dried under reduced
pressure tg obtajn a,solid 10 product. 8.6 g of the solid product was
added 1% al400 éﬁihaf§§ﬂﬂ€btton1flask equi pped with a stirrer (the

i nternal atposphere o round-bottom fl ask had been sufficiently

'Sﬁ A?ﬁ? (s C}ggg)

repl aced j€ . After the addition of 48 m of toluene

and 5.8 m of diisob ht hal ate; the m xture was reacted at 95C
~for 1 hour(.4§)Af ?dg?ﬁ(%e_ﬁ%ﬁ(ﬁg the liquid by filtration, the residual
solid was sh fil tyes with 85 m of toluene. 15 After the
addition o 21q%f%8?h$%ﬁdgﬁe, 0.48 m of diisobutyl phthal ate, and
12.8 m of(6hi t ad)-ud)t+e) (mahixed)-e@) the m xture was reacted at 95C for
8 hours. After conpletion of the reaction, the solid was separated at
95C, wished)t wi @k-@)rtH) ¢8emixedf—>(bdl uene, treated with a nmixture of

di i sobutyl phthalate and titaniumtetrachl oride under the above '
condi ti ons, wadhBPrerghle 1 pares thicempameni{a) §F comsdasentagtiithdhed,  and

dried to obtain a . 20 powdery solid conponent. The titani umcontent in
the resul tSRPOREHI( E OIRFGTENECAD: TG Siseibp STRIFRHILP Bk

catal yst cgo - A i, I . ed in
Che same - QBSOGEA e resulsr@ BhE SFhEN ebbink AIRSAEN B (PEGMIEE 0

produced ac%élga%%th BRAABONS (X und ARG H Ote ngp&le}{{@ﬁ bbb E6mponent

catal yst and pol ynmeri zation>"
20 (d) to come in contact with the resulting mixture, the contact operation is performed in

the presence of the component (b) or the component (¢). After causing the
components to come in contact with each other, the mixture is washed with an inert
solvent (e.g., heptane) in order to remove unnecessary components. In particular, the
catalytic activity may deteriorate with time if the component (d) remains in the solid
25  catalyst component. Therefore, the component (d) is removed bﬁr sufficient washing.
After causing the components (b), (¢), and {d) to come in contact with the component

(a), the mixture may be caused to come in contact with the components (b), (c), and (d)
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A pol ynerization catal yst was produced, and a pol ynerization
operation was performed in the same manner as in Exanple 1, except
for using the solid catalyst conponent produced as descri bed above.
The results are shown in Table 1. Exanple 23 <Production of solid
conponent> A 500 m round-bottom flask equipped with a stirrer (the

i nternal atnosphere of 5 the round-bottom flask had been sufficiently
repl aced wbtdormndredigen gas) was charged with 4.76 g of anhydrous
magnesi um chloride, 25 nil of decane, and 23 4 ml of 2-ethyl hexyl

al cohol . The mi Xkagomnaaents way beepused 1 3o@e froeongachwith sachetegsitam a

honbgeneous _sol ution. After the addjtjon of 1.11 of . phthalic
anhydr i de ﬁ@ltf%raQBWPf%ﬁ?é’Fﬁge% ttia? @V@%&n@%téﬁeﬁ?d- 13Ge cpgponent
hour. The | uti.on was,,added 10 dropw to, a 500, . .round-botto
MPacic onc: Bttt BRnl SR & Ay oP R O i Boh GeertBre's jS el

round- bpt t L Ci-ant 1 i -gas)
hat hatl bEGELRLieiath AR LR (B, Iotad RRLAEER B Sl ABAR )
over 1 houUfne sHRR rAAgE! MER a¥BSy REAHRH sleRofebllaiOVah 18 aBabYed. Fnb8 nl of
di i sobutyl phthal ate was added to the m xture, and reacted for 2
hours. Aft efm@asitl(€lik asedah ah ARotRaC 0500 15 tddf prdferdabigt 116 10@%lr@aoved by
filtration. The residual solid was washed wi th decane and hexane at
110C unt i | pdrtieéartyi greferablp H mpbumnl penvisrlef hitaniwbe irethe ecinpdrieht (@). edf thand
dried to obtain a powdery solid conponent. The titaniumcontent in
the solid ewmsseid) husedavithinghenbapratischich actitysan belachiavad.y st
conponent > A solid catal yst conponent was produced in the
sane mihner as 1§ SERAPIPE may byraaseddp eom F"i?é‘?aﬁbw’tﬂhga@(ﬁ?ﬁfe&atc‘éprﬁbnent

22?38?%@?{}03@?3‘%%%%%% R rgfl%%ﬁ%ﬁ?fgf@%% B G LB
R B R A R R e S e SR
described QRS 10 T0Eurk.e ST Snpben® 1 Whyita gE@Qﬁeﬁz@d todrRodeRER b @iy €

Exanmple 1 An experinment was perfornmed in the sanme manner as in
Exanpl e 1, depxmitipd orf Be coighd goliitdms iexld eambonkst (9et MHky sorian eenpesitaad
of t-butyl nethyl bi s(ethyl am no) sil ane.

15 is 30°C or more, the component (¢) is partially or entirely polymerized to produce a

polymer, so that the crystallinity of the resulting olefin polymer and the catalytic
activity are improved. |
The solid catalyst component (A) thus obtained includes magnesium, titanium, a
halogen, the component (b), and the cémponent (c) or a polymer thereof, the content of
20  1magnesium being 10 to 70 wt%, and preferably 10 to 50 wt%, the content of titanium
being 1.0 to 8.0 wi%, and preferably 2.0 to 8.0 wt%, the content of the halogen being 20
10 90 wi%, and preferably 30 to 85 wi%, the content of the component (b) being 1.0 to
50 wt%, and preferably 1.0 to 30 wt%, and the content of the component (¢) being 1.0
to 50 wt%, and preferably 1.0 to 30 wt%,
25 ‘ Any of the organoalumimum compounds mentioned above as the component (d)
are used as the organoaluminum compound (B) used when producing the olefin

polymerization catalyst according to one embodiment of the invention.



The results are shown in Table 1. Conparative Exanple 2 An
experinment was perfornmed in the sane manner as in Exanple 1, except
for using dicyclopent hyl di net hoxysi | ane i nstead of

t-butyl met hyl bi s(ethylam no)silane. 5 The results are shown in Table
1. Conparative Exanple 3 An experinment was perfornmed in the sane
manner as in Exanple 1, except for using t-butyl methyl di met hoxysil ane
i nst ead of Ttiethylainbimink gt toiibetyktreiniun o) sefeaabdy uadds ths iorggnoaluminum

di al I yl di met hyl si | ane i nstead of divinyldimnmethylsilane. The results
are shown remp@mdbBe 1. Conparative Exanple 4 A pol yneri zation
catal yst was _produced in the same manner as -in Exanple 1, except for
using the E9LBY conponent instead of the solid catal yst conponent,

and using 0.13 nnol .of. t-bu net_hyl bi s(et hyl am n suilane

Speci T oul Ly, ¢ HEREBpeteng Bl ol h P E R 10 28
Conpar af i vg, Exanpl : 1 - ' 0S| S
used as§ t hgmext er r;c g)félg ll%ﬂ%ﬁ%ﬁ%ﬁgﬂﬁ%%ﬁ%ﬁ%ﬁ Zﬂ&ﬁ&ﬁ}ﬁé&r es uq)cﬁ éﬂlegggafg%own
in Table 1y ERoRasAliy gs EXARBhE! ?cl)“) may be MRd BXRRAHITBS theWRpBRiThOAyed
in the same manner as in Exanple I,” except for 20 using

di et hyl am @t @®h.et Kews Yisit hizh @ctivigt £d dighfstereoregularity can be maintained even if

t - butyl met hyl bi s(et hyl am no) silane. The results are shown in Table 1.
TABLE 1 At icosobynefigi) py gt usssit wheptpraduanigithe ¢lgfin polymerization catalyst. Any

of the electron donor compounds that may be used to produce the solid catalyst

10 component may be used as the component (C). Specific examples of the component
(C) include ethers such as 9,9-bis(methoxymethyl)fluorene,
2-isopropyl-2-isopentyl-1 ,3-dimethoxypropane, 2,'2~diisobuty1~1,3—dimethoxypropane,
2,2-dicyclohexyl-1,3-dimethoxypropane,
2,2-bis(cyclohexylmethyl)-1,3-dimethoxypropane,

15  2-cyclohexyl-2-isopropyl-1,3-dimethoxypropane,
2-jsopropyl-2-sec-butyl-1,3-dimethoxypropane, 2,2-diphenyl-1,3-dimethoxypropane,
and 2-cyclopentyl-2-isopropyl-1,3-dimethoxypropane, esters such as methyl benzoate
and ethyl benzoate, 2,6-substituted piperidines such as 2,2,6,6-tetramethylpiperidine,
2,5-substituted piperidines, subs;cituted methylenediamines such as

20 N,N,N’,N’—tetramethylmethylenediamine, organosilicon compounds, and the
aminosilane compounds used as the component (b). |

An organosilicon compound shown by the following general formula (6) may be
used as the component (C).
R%gSi(OR%)s.q ©6)

25  wherein R’ individually represent an alkyl group having 1 té 12 carbon atoms, a

eycloalkyl group, a phenyl group, a vinyl group, an allyl group, an aralkyl group, a

linear or branched alkylamino group, or a polycyclic amino group, R!? individually
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MER (g/ 10 min) XS (w% Exanple 1 55800 260 2.6 Exanple 2 63600 290
1.8 Exanple 3 59300 200 1.6 Exanple 4 56100 180

10

15

20

25

represent an alkyl group having 1 to 4 carbon atoms, a cycloalkyl group, a phenyl group,
a vinyl group, an allyl group, or an aralkyl gréup, and q 1s an integer from 0 to 3.

Examples of the organosilicon compound shown by the general formula (6)
include alkylalkoxysilanes, alkyl(cycloalkyl)alkoxysilanes, cycloalkylalkoxysilanes,
phenylalkoxysilanes, alkyl(phenyDalkoxysilanes, alkyl(dialicylamino)alkoxysilanes,
(dialkylamino)alkoxysilanes, cycloalkyl(dialkylamino)alkoxysilanes,
alkyl(dicycloalkylamino)aikoxysilanes, polycyclic aminoalkoxysilanes, alkyl(polycyclic
amino)alkoxysilanes, and the like.

R’ in the general formula (6) is preferably a methyl group, an ethyl group, an
isopropyl group, an isobutyl group, a t-butyl group, a cyclopentyl group, or a cyclohexyl
group. It is particularly preferable that a carbon atom directly bonded to Sibe a
secondary carbon atom.or atertiary carbon atom. A dialkoxysilane wherein q is 2 is
also preferable.

Spectfic examples of the organosilicon compound (C) inclade
di-n-propyldimethoxysilane, diisopropyldimethoxysilane, di-n-butyldimethoxysilane,
di-n-butyldiethoxysilane, t-butyl(methyl)dimethoxysilane,
t-butyl(ethyl)dimethoxysilane, dicyclohexyldimethoxysilane,
cyclohexyl(methyl)dimethoxysilane, dicyci0penty1dﬁnethoxysilane,
cyclopentyl{methyldiethoxysilane, cyclopentyl(ethyl)dimethoxysilane,
cyclopentyl(cyclohexyl)dimethoxysilane,
3-methyleyclohexyl(cyclopentyl)dimethoxysilane,
4-methyleyclohexyl{cyclopentyl)dimethoxysilane,
3,5-dimethylcyclohexyl(cyclopentyl}dimethoxysilane,
bis(diethylamino)dimethoxysilane, bis(di-n-propylamino)dimethoxysilane,
bis(di—n—butylaxﬁmo)dimethoxysﬂane, bis(di-t-butylamino)dimethoxysilane,
bis(dicyclopentylamino)dimethoxysilane, bis(dicyclohexylamino)dimethoxysilane,

bis(di-2-methylcyclohexylamino)dimethoxysilane, bis(isoquincline)dimethoxysilane,
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2.2 Exanmple 5 51000 140 0.9 Exanple 6 52100 .110 0.8 Exanple 7 59900
330 2.1 Exanple 8 64800 280 1.9

~ bis{quinolino)dimethoxysilane, bis(ethyl-n-propylamino)dimethoxysilane,
bis(ethylisopropylamino)dimethoxysilane, bis(ethyl-n-butylamino)dimethoxysilane,
bis(ethylisobutylamino)dimethoxysilane, bis(ethyli-t-butylamino)dimethoxysilane,
bis(isobutyl-n-propylamino)dimethoxysilane,

5  bis(ethylcyclopentylamino)dimethoxysilane,
bis(ethylcyclohexylamino)dimethoxysilane,
ethyl(diethylamino)dimethoxysilane,n-propyl(diisopropylamino)dimethoxysilane,
isopropyl(di-t-butylamino)dimethoxysilane, cyclohexyl(diethylamino)dimethoxysilane,
ethyl(di-t-butylamino)dimethoxysilane,

i0  ethyl(isoquinolino)dimethoxysilane,n-propyl(isoquinolino)dimethoxysilane,
isopropyl(isoquinolino)dimethoxysilane,n-butyl(isoquinoline)dimethoxysilane,
ethyl(quinolineo)dimethoxysilane,n-propyl{quinolino)dimethoxysilane,
isopropyl{quinolino)dimethoxysilane,n-butyl(quinolino)dimethoxysilane,
bis(diethylamino)diethoxysilane, bis(di-n-propylamino)diethoxysilane,

15  bis(di-n-butylamino)diethoxysilane, bis(di-t-butylamino)diethoxysilane,
bis(dicyclopentylamino)diethoxysilane, bis(dicyclohexylamino)diethoxysilane,
bis(di—2;methy1cyclohexylamino)diethoxysilane, bis(diisoquinolino)diethoxysilane,
bis(diquinolino)diethoxysilane, bis(ethyl-n-propylamino)diethoxysilane,
bis(ethylisopropylamino)diethoxysilane, bis(ethyl-n-butylamino)diethoxysilane,

20  bis(ethyl-isobutylamino)diethoxysilane, bis(ethyl-t-butylamino)diethoxysilane,
bis(isobutyl-n-propylamino)diethoxysilane, bis(ethylcyclopentylamino)diethoxysilane,
bis(ethylcyclohexylamino)diethoxysilane,n—propyl(diisopropylamino)diethoxysﬂane,
ethyl(isoquinolinc)diethoxysilane,n-propyl(isoquinolino)diethoxysilane,
isopropyl(isoquinolino)diethoxysilane,n—butﬂ (isoquinolino)diethoxysilane,

25  ethyl(quinolino)diethoxysilane,n-propyl{quinolino)diethoxysilane,
isopropyl(quinolino)diethoxysilane,n-butyl(quinolino)diethoxysilane,

thexyltrimethoxysilane, diethylaminotrimethoxysilane,
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Exanpl e 9 58500 310 22 Exanple 10 61000 300 2.3 Exanple 11 61900 330
2.3 Exanpl e 12 65400 260 1.8 Exanple 13

10

15

20

25

di-n-propylaminotrimethoxysilane, di-n-butylaminotrimethoxysilane,
di-t-butylaminotrimethoxysilane, dicyclopentylaminotrimethoxysilane,
dicyclohexylaminotrimethoxysilane, di-2-methyleyclohexylaminotrimethoxysilane,
isoquinolinotrimethoxysilane, quinolinotrimethoxysilane, diethylaminotriethoxysilane,
di-n-propylaminotriethoxysilane, di-n-butylaminotriethoxysilane,
ethyl-t-butylaminotriethoxysilane, ethyl-sec-butylaminotriethoxysilane,
dicyclopentylaminotriethoxysilane, dicyclohexylaminotriethoxysilare,
di-2-methyleyclohexylaminotriethoxysilane, isoquinolinotriethoxysilane, and
quinolinotriethoxysilane. Among these, t-butyl{methyl)dimethoxysilane,
t-butyl(ethyl)dimethoxysilane, dicyclohexyldimethoxysilane,
cyclohexyl(methyl)dimethoxysilane, dicyclopentyldimethpxysﬂane are preferable.
These organosilicon compounds (C) may be used either individually or in combination.
[0019]

An olefin is polymerized or copolymerized in the presence of the olefin
polymerization catalyst according to one embodiment of the invention. Examples of
the olefin include ethylene, propylene, 1-butene, 1-pentene, 4-methyl-1-pentene,
vinylcyclohexane, and the like. These olefins may be used either individually or in
combination. Among these, ethylene, propylene, and 1-butene are suifably used.
Note that propylene is particularly preferable. Propylene may be copolymerized with
another olefin. Examples of the olefin copolymerized with propylene include ethylene,
1-butene, 1-pentene, 4-methyl-1-pentene, vinylcyclohexane, and the like. These
olefins may be used either individually or in combination. Among these, ethylene and
1-butene are suitably used. Propylene is typically copolymerized with another olefin
by random copolymerization that polymerizes propylene and a small amount of
ethylene (comonomer) in a singlé stage, or propylene-ethylene block copolymerization
that polymerizes propylene in a first stage (first polymerization tank), and

copolymerizes propylene and ethylene in a second stage (second polymerization tank)
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or multiple stages (multi-stage polymerization tank). The catalyst according to one
embodiment of the invention that includes the component (A) and the component (B) or
the cornponent (C) is effective for the above random copolymerization and block
copolymerization, improves the catalytic activity and the stereoregularity, and produces
a polymer or a copolymer having a broad molecular weight distribution.

The components are used in an arbitrary ratio insofar as the effects of the
invention are not adversely affected. The component (B) is normally used in an
amount of 1 to 2000 mol, and preferably 50 to 1000 mol, per mol of titanium contained
in the component (A). The component (C) is normally used in an amount of 0.001 to
10 mol, preferably 0.002 to 2 mol, and particularly preferably 0.002 to 0.5 mol, per mol
of the component (B).

The components may be caﬁsed to come in contact with each other in an
arbitrary order. Note that it is desirable to add the organocaluminum compound (B) to
the polymerization system, and cause the solid catalyst component (A) to come in
contact with the organoaluminum compound (B). When using the component (C), it is
desirable to add the organoaluminum compound (B) to the polymerization system,
cause the component (C) ‘to come in contact with the organcaluminum compound (B),
and then cause the solid catalyst component (A) to come in contact with the mixture.

The polymerization method according to one embodiment of the invention may
be carried out in the presence or absence of an organic solvent. An olefin monomer
such as propylene may be used in a gaseous state or a liquid state. The polymerization
temperature is 200°C or less, and preferably at 100°C or less, and the polymerization

pressure is 10 MPa or less, and preferably 6 MPa or less.  The polymerization reaction

 may be carried out by continuous polymerization or batch polymerization. The

polymerization reaction may be carried out in a single stage, or may be carried out in

two or more stages.

When polymerizing an olefin using the catalyst that includes the solid catalyst
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component (A), the component (B), and the optional component (C) (hereinafter may be
referred to as “main polymerization™), it is desirable to perform preliminary
polymerization in order to improve the catalytic activity, the stereoregularity, the
particle properties of the resulting polymer, and the like. The olefin subjected to main

5 polymerization or a monomer such as.styrene may be used for preliminary
polymerization.

The components and the monomer may be caused to come in contact with each
other in an arbitrary order during preliminary polymerization. Note that it is preferable
to add the component (B) to a preliminary polymerization system in an inert gas

10 atmosphere or an olefin gas atmospheré, cause the solid catalyst component (A) to come
contact with the component (B), and then cause the olefin (e.g., propylene) and/or one
or more additional olefins to come contact with the mixture. When performing
preliminary polymerization using the component (C), it is desirable to add the
component (B) to a preliminary polymerization system in an inert gas atmosphere or an

15 olefin gas atmosphere, cause the component (C) to come into contact with the
component (B), canse the solid catalyst component (A) to come into contact with the

| mixture, and then cause the olefin (e.g., propylene) and/or one or more additional
olefins to come into contact with the mixture, |

When polymerizing an olefin in the presence of the olefin polymerization

20  catalyst produced according to one embodiment of the invention, an olefin polymer
having a broad molecular weight distribution can be produced while maintaining high
vield and high stereoregularity as compared with the case of using a known catalyst.
[0020]

The invention is further described below by way of examples. Note that the

25  invention is not limited to the following exampleé.

Example 1

<Production of solid component>
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A 500 ml round-bottom flask equipped with a stirrer (the internal atmosphere of
the round-bottom flask had been sufficiently replaced with nitrogen gas) was charged
with 20 g of diethoxymagnesium and 100 ml of toluene to prepare a suspension. The
suspension was added to a 500 ml round-bottom flask equipped with a stirrer (the
internal atmosphere of the round-bottom flask had been sufficiently replaced with
nitrogen gas) that had been charged with a solution of 60 ml of titanium tetrachloride 'm_
40 ml of toluene. The suspension was reacted at 5°C for 1 hour.  After the addition of
8.4 ml of n-butyl phthalate, the mixture was heated to 110°C, and subjected to a primary
reaction for 4 hours with stirring. ~ After completion of the reaction, the product was
washed four times with 150 ml of toluene (80°C).  After the addition of 110 ml of
toluene and 40 ml of titanium tetrachloride, the mixture was subjected to a secondary
reaction at 110°C for 2 hours with stirring.  The intermediate washing operation and
the secondary reaction operation were repeated once. The resulting product was
washed seven times with 140 ml of heptane (40°C), filtered, and dried to obtéin a
powdery solid component. The titanjum conten‘.c in the solid component was 2.9 wt%.
<Production of solid catalyst component™>

10 g of the solid component obtaix;ed as described above was suspf_:nded in 100
ml of heptane. 11 mumol of divinyldimethylsilane was added to the suspension, and
reacted at 70°C for 2 hours, After completion of the reaction, the reaction solutioﬁ was
cooled to 30°C.  After the addition of 8.5 mmol of t-butylmethylbis(ethylamino)silane
and 29 mmol of triethylaluminum diluted with heptane.to the reaction solution, the
mixture was stirred at 30°C for 2 hours. The resulting product was washed seven
times with 100 ml of heptane (30°C) to obtain a solid catalyst component. - The
titanium content in the solid catalyst component was 1.8 wt%.
<Production of polymerization catalyst and polymerization>

A 2.01 autoclave equipped with a stirrer (the internal atmosphere of the

autoclave had been completely replaced with nitrogen gas) was charged with 1.32 mmol
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of triethylaluminum and the solid catalyst component (amount of titanium atoms:
0.0026 mmol) to produce a polymerization catalyst. After the addition of 4 1 of
hydrogen gas and 1.4 1 of liquefied propylene, preliminary polymerization was carried
out at 20°C for 5 minutes. The mixture was then heated to effect main polymerization
5 (70°C, 1 hour). The catalytic activity, and the melt flow rate (melt index QMI), g-PP/10
min) and the xylene-soluble content (23°C) X8, wt%) of the resulting polymer were
measured. The results are shown in Table 1.
The catalytic activity that indicates the amount (¥} (g) of polymér produced per
gram of the solid catalyst component within one hour was calculated by the following
10  expression.
Catalytic activity = polymer (F) (g) / solid catalyst component (g} / 1 hour
The xylene-soluble content (XS, wt%o) of the polymer was determined as
follows. Specifically, 4.0 g of the polyﬁer was added to 200 ml of p-xylene, and
dissolved over 2 hours at the boiling point (138°C) of toluene. The solution was then
15 cooled to 23°C, and an insoluble component and a soluble component were separated by
filtration.  After evaporating the solvent from the soluble component, the residue was
dried (heated) fo obtain a xylene-soluble component (polymer). The xylene-soluble
content (XS, wt%) was indicated by a value relative to the amount (F) of the polymer.
The melt index (MI) that indicates the melt flow rate of the polymer was
20  determined in accordance with ASTM D1238 and JIS K 7210.
Example 2
An experiment was performed in the same manner as in Example 1, except for
using 17 mmol of divinyldimethylsilane, 26 mmol of
t-butylmethylbis(ethylamino)silane, and 78 mmol of triethylaluminum. = The results are
25  shown in Table 1. |
Example 3

An experiment was performed in the same manner as in Example 1, except for
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Exanpl e 24 An experinent was perforned in the sane manner as in

Exanple 1, 5 except for using 4.3 mol of

t - but yl met hyl bi s(et hyl am no) sil ane and 4.2 mol of

clicycl opent hyl di met hoxysi |l ane i nstead of 8.5 mmol of

t - butyl raet hyl bi get hyl am no) si.l ane. The results are shown in Table 2.

Exanpl e 25 An experinent was perforned in the sane manner as in

Exanpl e 24psid diexd egpntyilns(cthgiamipoldlianmivistead off-witylynkthyfois(dtlmlirsinb milene.

13.2 mmol of t-butyl nethyl bi get hyl am no)silane, 12.8 nraol of

di cycl opentlhgtegilirerrhehoysiindpds land 78 mml of triethyl al uni num The

results are shown in Table 2. Exanple 26 5An experinent was perforned

in the'sangxﬁﬂWﬁér as in Exanple 24 except for usi ng

di cycl ope: ntyl bi,s(et st ea

L butyl et hyl bi S STl HES lierﬁo i PR Pioer o5/ EHRRIA ) TR

Exanple 27 A ame manner as in
éﬁ% ol %&8#5? A ngfafnﬂ{oﬁg%ﬂné Risfelifofs

Exanpl e 24,

t-butyl cycl &Rgﬁ'ﬁ ﬂl Db ARLS | | BRGedults kRaHows in Table 1.

t - but yl met hyl bi s(ét hy am no)S| lane. The results are shown in Table 2.
‘Exanpl e 28Example 5An experinent was perforned in the same manner as in
Exanpl e 24, except for using t-butylam noet hyl bi get hyl am noThi | ane

i nstead of 15 tAbusperimehtwidyiegieotrhnd iatheaisiniane: 2sTihExaredel | f except dor

shown in Table 2. Exanple 29
using t-butylaminoethylbis(ethylamino)silane instead of

10  t-butylmethylbis(ethylamino)silane. The results are shown in Table 1.
Example 6
An experiment was performed in the same manner as in Example 1, except for
using cyclopentylaminocyclopentylbis(ethylamino)silane instead of
t-butylmethylbis(ethylamino)silane. The results are shown in Table 1.
15  Example 7
An experiment was performed in the same manner as in Example 2, except for
using diallyldimethylsilane instead of divhylﬁmethylsilme. The results are shown in
Table 1. | |
Example 8 -

20 An experiment was performed in the same manner as in Example 2, except for
using divinyldichlorosilane instead of divinyldimethylsilane. The results are shown in
Table 1.

Example 9
An experiment was performed in the same manner as in Example 2, except for

25 ﬁsing diallyldichlorosilane instead of divinyldimethylsilane. The results are shown in

Table 1.

Example 10
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An experinment was perfornmed in the sanme manner as in Exanple 24,
except for using cycl opentyl am nocycl opentyl bi get hyl arai no) si | ane

i nstead of t-butyl nmethyl bi get hyl am no)silane. The results are shown
in Tabl-e 2. 20 Exanple 30 An experinment was perforned in the
sanme manner as in Exanple 24, except that divinyldi nmethylsilane was
not used. The results are shown in Table 2. Exanple 31 25An
‘experiment was peiégetfimentiwasphdorritn thanmnes masner bs wExapipk 2 bxcepixoe pt
for using disllyldinethylsilane instead of clivinyldimethylsilane.
The resul t sisigeisthometingiTebinstea] of dsigrigimetteilane. Thareseltre shommtinwas
performed in the same manner as in Exanple 25, except for using

di vi nyl di chi@8ledsi | ane i nstead of divinyldimethylsilane. The results
are shovvnni‘f TaPFlﬁ 2. 5 Exanple 33 An experinment was perfornmed
in the sang*fBRifer’ as in Exanpl e 25, except for using

di al I yl di chl or osj - V] ' | si: S
are sho%n in Tagygggamﬁ§§k%?gm%%n%gﬁﬁﬁé%%%gﬁﬁg%F%%ggﬂ%gP%%Eﬁ%%ﬁﬁ%}the
same MannensAs vidyldarREEeyIeRme SAERR b Ji0nylEh &gy MlAY] tThdRhY b haRE

i nst ead of d|V|nyId|nethy?S|Iane. The reSults are shown in Table 2.
Exanpl e 35inTablel. An experinent was perfornmed in the sanme manner as
in Exanpl e 25, 15 except for using vinylallyldinmethylsilane instead
of divi nyl dixampleyllZsi | ane. The results are shown in Table 2. Exanple
36

An experiment was performed in the same manner as in Example 2, except for
10 using trivinylmethylsilane instead of divinyldimethylsilane. The results are shown in
Table 1.
Example 13
An expériment was performed in the same manner as in Example 2, except for
using diethyl diisobutylmalonate instead of di-n-butyl phthalate. The results are
15  shown in Table 1.
Example 14
An experiment was performed in the same manner és in Exarople 2, except for
using dimethyl diisobutylmalonate instead of di-n-butyl phthalate. The results are
shown in Table 1. |
20  Example 15
An experiment was performed in the same manner as in Example 2, except for
using di-n-butyl tetrahydrophthalate instead of di-n-butyl phthalate. The results are
shown in Table 1.
Example 16
25 An experiment was performed in the same manner as in Example 2, except for
using diethyl maleate instead of di-n-butyl phthalate. The results are shown in Table 1.

Example 17
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An experinent was performed in the sane manner as in Exanple 25,
except for using trivinylnethylsilane instead of

di vi nyl di net hyl silane. The 20 results are shown in Table 2. Exanple
37 An experinment was performed in the sane manner as in Exanple
25, except for using diethyl diisobutylmalonate instead of

cli-n-butyl phthalate. The results are shown in Table 2. 25 Exanple
38 An ex pAniexpmimenawageenfoonerkid thesatisenaameesimfnanplag, ¢xvefiampl e
25, except for using dinmethyl diisobutylmalonate instead of

di - n- but y| kg Hathyt sopropyimaleats instead gf &-shewphithalate | hezesults awshewzg
An expering s perforned in the sane manner as in Exanple 25,
except for™u *di -n-butyl tetrahydrophthal ate i nstead of di-n-butyl
5 phthalat*x qu éesults are shown in Table 2. Exanple 40 An

experi nment m%%ppérforned in the sane manner as in Exanple 25, except

for using diethy)} e%kiﬁﬁbﬁg&;b%%?ﬂe&%ﬂ&%ga&e%}i& a%EAgﬁAe@%QQ %ﬁgt for

results are shown 1'n Ta . 10 Exanple 41 erime

perforned idind Neh§RIRoPBPFIAIccRGLe itbidad dFWLL LS pIENEARt TR redidis AL
di et hyl isopropyl mal eate instead of cli-n-butyl phthal ate. The

resul ts. ar ¢shostadmMatlaiTabl e 2. Exanpl e 42 15An experinment was
performed in the sane manner as in Exanple 25,
Example 19
An experiment was performed in the same manner as in Example 2, except for
10 using diethyl diisobutylglutarate instead of di-n-butyl phthalate. The results are showﬁ
in Table 1.
Example 20
Axn experiment was performed in the same manner as in Example 2, except for
using di-n-butyl cyclohexane-1,1-dicarboxylate instead of di-n-butyl phthalate. The
15  results are shown in Table 1.
Example 21
An experiment was performed in the same manuer as in Example 2; except for
using di-n-butyl cyclohexane-1,2-dicarboxylate instead of di-n-butyl phthalate. The
results are shown in Table 1.
20  Example 22
<Production of solid component>
A 1000 ml round-bottom flask equipped with a stirrer (the internal atmosphere
of the round-bottom flask had been sufficiently replaced with nitrogen gas) was charged
with 32 g of magnesiwm turnings for producing a Grignard reagent. A mixtuwre of 120
25 gofbutyl chloricie and 500 ml of dibutyl ether was then added dropwise to the flask at

50°C over 4 hours. The mixture was then reacted at 60°C for 1 hour. After

completion of the reaction, the reaction solution was cooled to room temperature. A
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except for using diethyl diisopropylsuccinate instead of di-n-butyl
phthal ate. The results are shown in Table 2. Exanple 43 An
experinment was perforned in the sane nmanner as in Exanple 25, 20
except for using diethyl diisobutylglutarate instead of di-n-butyl
phthal ate. The results are shown in Table 2. Exanple 44 An
experiment was performed in the same manner as in Exanple 25, except
for using delideobpoydnt ees thehestaried by filtrafion s @iﬁmlmgmamee:dpmhd%

di -n-butyl phthalate. The results are shown in Table 2, Exanple 45 An
-experi ment ssalﬁtsonpe#%r@ﬁr@brow bottors Bk equinprd witlsa FtﬁTﬁtéﬁmt@n@@ﬁm@h@ré pt

f dj b hex b |

O burs) St ropben S eSS SRR R wc@ax&d
ﬁé"ﬂt‘éhh?@aﬂ%ﬁﬂ'ﬁl@ & Ik oSTRAENS R0 L 61 LA SOTRONE
the sol id gamRARSHl-ORLA N8did" BXRRPLaNLFass ?E&Féb%doﬂﬂd Hution

pol ymeri zation catafyst and pol ymerizati on> ri zation catalyst

was producgdled anfhwiseR® knémermé@tﬂeorﬂhmp@hé@@w%&emﬁj 3 Gk hdigs.
sanme manner as in Exanple 24, except for 10 using the solid catalyst
conponent phodixtad vas ﬂdzﬁsﬁﬂ’et‘bﬁdocab Geveperalire fordshohit. s Theeesbomsolitonlabl e
2.

was filtered at room temperature to remove the liquid.  The residual solid was washed
eight times with 240 ml of hexane, and dried under reduced pressure to obtain a solid
10 product. 8.6 g of the solid product was added to a 100 ml round-bottom flask
equipped with a stirrer (the internal atmosphere of the round-bottom flask had been
sufficiently replaced with nitrogen gas). Aftef the addition of 48 ml of toluene and 5.8
ml of diisobutyl phthalate, the mixture was reacted at 95°C for 1 hour. After removing
the liquid by filtration, the residual solid was washed eight times with 85 ml of toluene.
15 After the addition of 21 ml of toluene, 0.48 ml of diisobutyl phthalate, and 12.8 ml] of
titanium tetrachloride, the mixture was reacted at 95°C for 8 hoqrs. After completion
of the rea.ction, the solid was separated at 95°C, washed twice with 48 ml of toluene,
treated with a mixture of diisobutyl phthalate and titanium tetrachloride under the above
conditions, washed eight times with 48 ml of hexane, filtered, and dried to obtain a
20  powdery solid component. The titanium content in the resulting solid component was
2.1 wt%.
<Production of solid catalyst component>
A solid catalyst component was produced in the same manner as in Examﬁle 1,
except for using the solid component produced as described above.
25  <Production of polymerization catalyst and polymerization™>
A polymerization catalyst was produced, and a polymerization operation was

performed in the same manner as in Example 1, except for using the solid catalyst
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Exanpl e 47 <Production of solid catal yst conponent> A solid
catal yst conmponent was produced in the sane manner as in 15 Exanpl e
24, except for using the solid conponent obtained in Exanple 23.
<Production of polynerization catalyst and pol ynerization> A

pol ynmeri zati on catal yst was produced, and a polynerization operation
was perfornmed in the same manner as in Exanple 24, except for using
the solid eahpbiestprodmpdneddsciiiseddiboed d%e dealty irbeltbvahiaviable The 20
results are shown in Table 2. Conparative Exanple 6 An

experi ment Bxewplp@dfornmed in the same manner as in Exanple 24, except
for using cyclohexyl net hyl di met hoxysi |l ane instead of

t - but yl met FYTASEEHODINS selid ¢RNROneRiRe. " The results are shown in Table 2.

ﬁgnﬁg?p 2; a}[ :_lvgxgﬁgﬁgl{l gagndéggggﬁt@?aﬁgégﬁéé@hl a Stizrel &fmg I%‘Eennllaa(jl a%:rr?os%:fl]eef‘e cs)? e
clicycl gpenth | 0, [ [ f e

- but 1 Rot PTEIEr ekt T kaf B sAERRRy Roloeed with irween gtk venpaisle o,
cenner s FAEE o e SRR BRG CRCEIAR o e o2
t-but yl et hyhiginRyihensl. | ahe miRtaRe e at 130°C for 2 hours to obtain a

t - but yl met hyl bi s(et hyl am no) si |l ane, and using diallyl di methyl sil ane
i nst ead of hahwgenydhdisoimtitny| sAfianie adBitnogd il gof ahthalsdwimdiide Galid e 2.
Conpar ati ve Exanple 9
solution, the mixture was reacted at 130°C for 1 hour. The solution was added
10 dropwise to a 500 ml round-bottom flask equipped with a stirrer (the internal
atmosphere of the round-bottom flask had been sufficiently replaced with nitrogen gas)
that had been charged with 200 ml of titanium tetrachloride (-20°C) over 1 hour. The
mixture was heated to 110°C over 4 hours.  2.68 ml of diisobutyl phthalate was added
to the mixture, and reacted for 2 hours. Afier completion of the reaction, the Hquid
15  wasremoved by filtration. The residual solid was washed with decane and hexane at
110°C until free titanium compounds were not detected, filtered, and dried to obtain a
powdery solid component. The titanium content in the solid component was 3.1 wt%.
<Production of solid catalyst component>
A solid catalyst component was produced in the same manner as in Example 1,
20  except for using the solid component produced as described above.
<Production of polymerization catalyst and polymerization>
A polymerization catalyst was produced, and a polymerization operation was
performed in the same manner as in Example 1, except for using the solid catalyst
component produced as described above. The results are shown in Table 1.
25 Comparative Example 1 |

Amn experiment was performed in the same manner as in Example 1, except for

using cyclohexylmethyldimethoxysilane instead of t-butylmethylbis(ethylamino)silane.

52



An experinment was perforned in the sane manner as in Exanmple 1,
except for producing a solid catal yst conponent using 10
di et hyl am notri et hoxysi |l ane i nstead of
t - but yl met hyl bi s(et hyl am no)silane. The results are shown in Table 2.
TABLE 2 Activity (g-pp/g, catalytic activity) MFR (g/10 m n) XS
(Mm% Exanple 24 55200 160 1.7 Exanple 25 62600 140 1.4 Exanple 26
The results are shown in Table 1.
Comparative Example 2
An experiment was performed in the same manner as in Example 1, except for
using dicyclopenthyldimethoxysilane instead of t-butylmethylbis(ethylamine)silane.
5 Theresults are shown in Table 1.
Comparative Example 3
An experiment was performed in the same manner as in Example 1, except for
using t-butylmethyldimethoxysilane instead of t-butylmethylbis(ethylamino)silane, and
using diallyldimethylsilane instead of divinyldimethylsilane. The results are shown in
10  Table 1.
* Comparative Example 4
A polymerization catalyst was produced in the same mantier as in Example 1,
except for using the solid component instead of the solid catalyst component, and using
0.132 mmol of t-butylmethylbis(ethylamino)silane. Specifically, the solid catalyst
15  component was not used in Comparative Example 4, and
t-butylmethylbis(ethylamino)silane was used as the external electron donor compound,
The results are shown in Table 1.
Comparative Example 5
An experiment was performed in the same manner as in Exémple 1, except for
20  using diethylaminofriethoxysilane instead of t-butylmethylbis(ethylamino)silane. The

results are shown in Table 1.
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TABLE 1 _
Activity (g-ppfe, catalytic activity) { MFR (g/10 min) XS (wi%)
Example 1 55800 260 2.6
Example 2 63600 290 1.8
Example 3 39300 200 1.6
Exampie 4 36100 180 _ 2.2
Example 5 51000 140 0.9
Example 6 52100 110 0.8
Example 7 59900 33 2.1
Example 8 64800 280 1.8
Example 9 58500 310 2.2
Example 10 61000 300 2.3
Example 11 - 61900 330 2.3
Example 12 65400 260 1.8
Example 13 56900 400 2.9
Example 14 ~ 51000 490 2.1
Example 15 44300 ) 250 1.6
Example 16 46600 420 3.8
Example 17 49200 360 3.0
Example 18 48000 380 3.3
Example 19 63100 270 2.5
Example 20 46500 440 3.7
Example 21 49200 290 34
Example 22 48300 440 3.2
Example 23 46600 470 3.4
Comparative 42500 35 . 21
Example 1
Comparative 59800 18 1.8
Example 2
Comparative | 56800 12 22
Example 3 :
Comparative . .
Exarple 4 47800 80 1.9
ngfna;‘l":ge 34000 100 1.9
Example 24

An experiment was performed in the same manner as in Example 1,
5 except for using 4.3 mmol of t-butylmethylbis(ethylamino)silane and 4.2
mmol of dicyclopenthyldimethoxysilane instead of 8.5 mmol of
t-butylmethylbis(ethylamino)silane. The results are shown in Table 2.
Example 25
An experiment was performed in the same manner as in Example 24,

10 except for using 17 mmol of divinyldimethylsilane, 13.2 mmol of
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58600 140 1.7 Exanple 34 57100 160 :

t-butylmethylbis(ethylamino)silane, 12.8 mmol of
dicyclopenthyldimethoxysilane, and 78 mmol of triethylaluminum. The
results are shown in Table 2.
Example 26
5 An experiment was performed in the same manner as in Example 24,
except for using dicyclopentylbis(ethylamino)silane instead of
t-butylmethylbis(ethylamino)silane. The results are shown in Table 2.
Example 27
An experiment was performed in the same manner as in Example 24,
10  except for using t-butyleyclopentylbis{ethylamino)silane instead of
f'butylmethylbis(ethylamino)silane. The results are shown in Table 2.
Example 28
An experiment was performed in the same manner as in Example 24,
except for using t-butylaminoethylbis(ethylamino)silane instead of
15 t*butylmethylbis(ethylamino)silane. The resulis are shown in Table 2.
Example 29
An experiment was performed. in the same manner as in Example 24,
except for using cyclop entylaminocyclopenWlbis(ethylamiﬁo)sﬂane instead
of t-butylmethylbis(ethylamino)silane. The results are shown in Table 2.
20 Example 30 | |
An experiment was performed in the same manner as in Example 24,
except that divinyldimethylsilane was not used. The results are shown in
Table 2.
Example 31 ‘
25 ~ An experiment was performed in the same manner as in Example 25,
except for using diallyldimethylsilane instead of divinyldimethylsilane.

The resulis are shown in Table 2,
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Example 32

An experiment was performed in the same manner as in Example 25,
except for using divinyldichlorosilane instead of divinyldimethylsilane. The
results are shown in Table 2.
Example 33

An experiment was performed in the same manner as in Example 25,
except for using diallyldichlorosilane instead of divinyldimethylsilane. The
resulis are shown in Table 2.
Example 34

An experiment was performed in the same manner as in Example 2B,
except for using x‘rinyltrimethylsﬂane instead of divinyldimethylsilane. The
results are shown in Table 2.
Example 35

An experiment was performed in the same manner as in Example 25,
except for using vinylallyldimethylsilane instead of divinyldimethylsilane.
The results are shown in Table 2.
Exampl_e 36

- An experiment was performed in the same manner as in Example 25,

except for usiné trivinylmethylsilane instead of divinyldimethylsilane. The
results are shown in Table 2.
Example 37

An experiment was performed in the same manner as in Example 25,
except for using diethyl diisobutylmalonate instead of di-n-butyl phthalate.
The results are shown in Table 2.
Example 38

An experiment was performed in the same manner as in Example 25,

except for using dimethyl diisobutylmalonate instead of di-n-butyl phthalate.
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The results are shown in Table 2.
Example 39

An experiment was performed in the same manner as in Example 25,
except for using di-n-butyl tetrahydrophthalate instead of di-n-butyl
phthalate. The results are shown in Table 2.
Example 40

An experiment was performed in the same manner as in Example 25,
except for using diethyl maleate instead of di-n-butyl phthalate. The
results are shown in Table 2.
Example 41

An experiment was performed in the same manner as in Example 25,
except for using diethyl isopropyimaleate instead of di-n-butyl phthalate.
The results are shown in Table 2.
Example 42

An experiment was performed in the same ﬁlanner as in Example 25,
except for using diethyl diisopropylsuccinate instead of di-n-butyl phthalate.
The results are shown in Table 2. |
Exarple 43

An experiment was performed in the same manner as in Example 25,
except for using diethyl diisobutylglutarate instead of di-n-butyl phthalate.
The results are shown in Table 2.
Example 44

An experiment was performed iﬁ the same manner as in Example 25,
except for using di-n-butyl ¢yclohexane-1,1-dicarboxylate instead of
di-n-butyl phthalate. The results are shown in Table 2.
Example 45

An experiment was performed in the same manner as in Example 25,
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60300 240 2.4 Exanple 44 39900 250 2.8 Exanple 45 39200 210 3.0
Exanpl e 46 38300 200 2.0 Exanple 47 40600

except for using di-n-butyl cyclohezane-1,2-dicarboxylate instead of
di-n-butyl phthalate. The results are shown in Table 2.
Example 46
<Production of solid catalyst component>
5 A solid catalyst component was produced in the same manner as in
Example 24, except for using the solid component obtained in Example 22.
<Production of polymerization catalyst and polymerization>
A polymerization catalyst was produced, and a polymerization
operation was performed in the same manner as in Example 24, except for
10  using the solid catalyst component produced as described above. The
results are shown in Table 2.
Example 47
<Production of solid catalyst component>
A solid catalyst component was produced in the same manner as in
15 Example 24, except for using the solid component obtained in Example 23.
<Production of polymerization catalyst and polymerization>
A polymerizatiop catalyst was produced, and a polymerization
operation was performed in the same manner as in Example 24, except for
using the solid catalyst component produced as described above. The
20 results are shown in Table 2.
Compérative Example 6
An experiment was performed in the same manner as in Example 24,
except for using cyclohexylmethyldimethoxysilane instead of
t-butylmethylbis(ethylamino)silane. The results are shown in Table 2.
25 Comparative Example 7
An experiment was performed in the same manner as in Example 24,

except for using dicyclopenthyldimethoxysilane instead of
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10

t-butylmethylbis(ethylamino)silane. The results are shown in Table 2.
Comparative Example 8

An experiment was performed in the same manner as in Example 24,
except for using t-butylmethyldimethoxysilane instead of
t-butylmethylbis(ethylamino)silane, and using diallyldimethylsilane instead
of divinyldimethylsilane. The results are shown in Table 2.
Comparative Example 9

An experiment was performed in the same manner as in Example 1,
except for producing a solid cataiyst component using
diethyiaminotriethoxysilane instead of t-butylmethylbis(ethylamino)silane.

The results are shown in Table 2.
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Conparative Exanple 9 46500 38 1.2 Exanple 48 5An experinment was
performed in the same manner as in Exanple 1, except for using 6 nmol
of divinyldinethylsilane, 6 nmol of

t - but yl met hyl bi get hyl am no) sil ane, and 20 mmol of triethylal urai num
Specifically, the amounts (nolar ratio) of divinyldinmethylsilane,
t-butylraethyl bi s(ethylam n.o)silane, and triethylalum num per nol of
titanium atons contained in the solid conponent were changed from
1.8, 1.3, and 4.8 in Exanple 1 to 0.98, 0.98, and 3.3, respectively
(titaniumcontent in 5 solid catal y$dBddnPonent (10 g): 2.9 wt %10

90.29 g14788=6. T Mol | £ctdlify GEPH LtalghCactiniy) IR (0 sm;ﬂp R¥Apphe 149
An eXper'r“”Exan1léﬁﬁ=' FTEU T T THEy SAITE TTRNMEr s i EXanpte 17
except f or 1 mpt—of—ei~viRy |||:L||y| ! ‘llc, rrol—of S}
t- but yl met} h\ﬁ gmﬁ afi-no)si 2nB260h0 40 e 28D ot pyll al ubaum]
(respecti VP|EIXm-Ble 5—‘;{6 and 6.6 %Q@O(}ml of titani ur;HZQT ons._cont-di ne
in solid cmdﬁnnenkEZhDUar rati o) $200the results|arelsfiown jin TaBl e 3.
Exanpl e 50 Example 28 53500 110 1.0
Bxample 29 52800 100 0.8
Example 30 52300 170 1.5
Example 31 61900 . 140 1.4
Example 32 66800 110 1.3
Example 33 58600 140 1.7
Example 34 57100 160 1.7
Example 35 55800 120 1.5
Bxample 36 60100 110 1.4
Example 37 57000 180 1.8
Example 38 51300 210 2.0
Example 39 54300 ' 120 1.1
Example 40 - B6600 170 2.0
Example 41 49900 170 1.7
Example 42 41000 ‘ 200 2.7
Example 43 60300 240 2.4
Example 44 39900 250 2.8
Example 45 39200 210 3.0
Example 46 38300 200 2.0
Example 47 40600 220 2.7
Cémparat“’e 40900 50 3.2
xample 6
Cgmparaﬁ"e 49600 32 1.9
xample 7
Comparative
Example 8 63300 15 1.1
Comparative
Example 9 46500 38 1.2
Example 48
5 An experiment was performed in the same manner as in Example 1,

except for using 6 mmol of divinyldimethylsilane, 6 mmol of

t-butylmethylbis(ethylamino)silane, and 20 mmol of triethylaluminum.
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An experiment was perforned in the same manner as in Exanple 1, 15
except for using 30 mml of divinyldinethylsilane, 30 mmol of

t - but yl met hyl bi get hyl am no) si | ane, and 40 mmol of triethylal um num
(respectively 4.9, 4.9, and 6.6 per nol of titanium atons contai ned
in solid conponent (nolar ratio)). The results are shown in Table 3.
Exanpl e 51 20An experinent was perforned in the sanme nmanner as in
Exanpl e 49 Spesifieplly, ftbe ausiungs dinclaeirepiohofdiyinyddingsthmistlapsi | ane

i nst ead of t-butylneth%lbis(eth%Ianino)silane. The results are shown
in Tabl e 3% bmkehmateyBrspihydamene) misne. dad tsisthvdahuainwm pee =l ®E manner
as in Exanpl.e 50, %5 exc

t for usin
clicycl opgﬁltt?lmnbé Gt 8%%9551'1,11&%@ spﬂ@tcmommt were changed from 1.8, 1.3,

Bcamp e 53t 25 S RRARR IR DA s, 138 TN Rl S el T

in Exanmpl ek L6 06) e  ub ' ' !
TP, g SRS B ORI IO O Y ATA A e

di cycl opent-éuigi aretshe¥ysSinl BBs 3and 20 mmol of triethyl ahuni num $
(respectively 0.98, 0.98, 0.36, and 3.3 per nol of titanium atons

cont ai ned Egasnllé d9conponent (nolar ratio)) instead of

di vi nyl di net hyl si | ane, t-butyl nethyl bi s(ethyl am no)sil ane, and

tri et hyl al um nufm eXherimestMas paréorsiecin the sTais madneFaampExadpld 0An
i t f dinth in Ex le 1, t

for using SFeRkEI WEnGH OOl URp S aRE sanes bagnoltt

t - butyl et hyl pi.s lam,no)sil ane, 2.6 | o . .

i oyc! Shent Ry RARFETG S TR e e Rt TBr P Ao A R

(respectivgl > 0, 5 k. Jml.. of titanium .

cont ai ned ﬁﬁé(&eétigrg} i dgt%'#p%%%%y ?%D?‘g?gfrr a{gl%cl)31§?1 ?tﬁgisgcgél%%fl%qggmd

o e R B e, o
Example 50
An experiment was performed in the same manner as in Example 1,
15  except for using 30 mmeol of divinyldimethylsilane, 30 mmol of
t-butylmethylbis(ethylamino)silane, and 40 mmol of triethylaluminum
(respectively 4.9, 4.9, and 6.6 per mol of titanium atoms contained in solid
component (molar ratio)). The results are shown m Table 3.
Example 51 |
20 An experiment was performed in the same manner as in Example 49,
except for using dicyclopentylbis(ethylamino)silane instead of
t-butylmethylbis(ethylamino)silane. The results are shown in Table 3.
Example 52
An experiment was performed in the same manner as in Example 50,
25. except for using dicyclopentylbis(ethylamino).silane instead of |

t-butylmethylbis(ethylamino)silane. The results are shown in Table 8.
Example 53
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Exanpl e 55 An experinent was perforned in the sane manner as in
Exanpl e 1, 20 except for using 30 nol of divinyldinethylsilane, 20
nmol of t-butyl net hyl bi get hyl am no) silane, 10 mmol of

dkycl opent hyl di met hoxysi | ane, and 40 mml of triethylal um nnm
(respectively 4.9, 3.3, 1.6, and 6.6 per nol of titanium atons
contained in solid conponent (nolar ratio)) instead of

di vi nyl di net hy| $inl experin@nitpes pérdetnnsd bi thet $arhamansesiasandixaamle 1,
triethylaluminm, The results are shown in Table 3. Exanple 56

An exper i meReenider papg s marpliof dedayldametingpibane, Ssmmel phanpl e 54,

bt yl ot F TGP PR e R g

t - but yl net | ' st - .

di cyc) opentHy SPERERA A RARR TR Ph anol oL e B A Pab 3.
sxanp | €5 57 (respectivdlly 0XBE0IBEDI3618A1 BOS bor ARflof Aiddifn? &the@dn! N

t
Exanpl e 55, except Tor using 'gl cycl opentyl bi s(ethyl am no) si | ane

i nstead of sbliduéutbomddry(ddl hetd1y0) PiHsben Bbf @Rty dittbtH§Fisiend 0
t - but yl et hyl di net hoxysi | ane i nst ead of
di cycl opentiylelimehiibiy(siHydnainolhitane sudttsictlidakhoiunh N Thbleudts are
TABLE 3 Activi tyT(g- pp/ g, catalytic activity) MFR (g/ 10 mn) XS
a

(Vv-t 9% shown in le 3.
Example 54
10 An experiment was performed in the same manner as in Example 1,

except for using 15 mmol of divinyldimethylsilane, 12.5 mmol of
t-butylmethylbis(ethylamino)silane, 2.5 mmol of
dicyclopenthyldimethoxysilane, and 40 mmol of triethylaluminum
(respectively 2.5, 2.0, 1.2, and 6.6 per mol of titanium atoms contained in

15 solid component (molar ratio)) instead of divinyldimethylsilane, |
t-butylmethylbis(ethylamino)silane, and triethylaluminum. The results are
shown in Table 3.
Example 55

An experiment was performed in the same manner. as in Example 1,

20  except for using 30 mmol of divinyldimethylsilane, 20 mmol of
t-butylmethylbis(ethylamino)silane, 10 mmol of
dicyclopenthyldimethoxysilane, and 40 mmol of triethylaluminum
(respectively 4.9, 3.3, 1.6, and 6.6 per mol of titanium atoms contained in
solid component (molar ratio)) instead of divinyldimethylsilane,

25 t-butylmethylbis(ethylamino)silane, and triethylaluminum. The results are
shown in Table 3.

Example 56
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Exanpl e 48 44200 170 2.9 Exanpl e 49 53800 210 2.2 Exanpl e 50 49500
240 1.7 Exanpl e 51 51900 200 2.0 Exanpl e 52

He

20

An experiment was performed in the same manner as in Example 54,
except for using dicyclopentylbis(ethylamino)silane instead of
t-butylmethylbis(ethylamino)silane, and using
t-butylmethyldimethoxysilane instead of dicyclopenthyldimethoxysilane.
The results are shown in Table 3.

Example 57

An experiment was performed in the same manner as in Example 55,
except for using dicyclopentylbis(ethylamino)silane instead of |
t-butylmethylbis(ethylamino)silane, and using
t-butylmethyldimethoxysilane instead of dicyclopenthyldimethoxysilane.

The results are shown in Table 3.

TABLE 3
Activity (g-pp/g, catalytic activity) MFR (g/10 min)| XS (wt%)
Example 48 44200 170 2.9
Example 49 53800 210 2.2
Example 50 49500 240 1.7
Example 51 51900 200 2.0
Example 52 48600 160 1.6°
Example 53 43200 100 - 2.0
Example 54 53300 180 2.2
Example 55 52900 150 1.6
Example 56 | - 53300 180 2.2
Example 57 52900 150 1.6

As is clear from the results shown in Tables 1 to 3, an olefin polymer
having a high MFR, high polymerization activity, and high stereoregularity
can be obtained by polymerizing an olefin using the solid catalyst component
according to one embodiment of the invention. In particular, a polymer
having a high MF'R, high polymerization activity, and high stereoregularity
was obtained in the examples in which the active hydrogen-containing

aminosilane compound was used as the internal electron donor compound as
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48600 160 1.6- Exanple 53 43200 100 2.0 Exanple 54 53300 180 2.2
Exanpl e 55 52900 150 1.6 Exanple 56 53300

compared with Comparative Example 4 in which the active
hydrogen-containing aminosilane compound was used as the external
electron donoro compound. The above results are surprising taking account
of the fact that an active hydrogen-containing aminosilane compound has

5 been considered to adversely affect titanium (active site) as a catalyst poison

when used as a component of a solid catalyst component for olefin

polymerization.
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180 2.2 Exanple 57 52900 150 1.6 15As is clear fromthe results

- shown in Tables 1 to 3, an olefin polynmer having a high MFR high

pol yneri zation activity, and high stereoregularity can be obtai ned by
pol ymeri zing an olefin using the solid catal yst conponent according
to one enbodi nent of the invention. In particular, a polyner having a
hi gh MFR, hi gh polynerization activity, and high stereoregularity 20
was obtained in the-exanples in which the active hydrogen-contai ni ng
am nosi | ane conpound was used as ChéIM# ernal el ectron donor conpound
as conpared with Conparative Exanple 4 in which the active

hydr ogen- cont ai ni ng am nosi | ane conpound was used as the external

el ectron donor conpound. The above results are surprising taking

account of e fact, tha ctive hydrogen-gontajni.ng am nosil ane
conpound haﬁ%%@erﬁé@%?a%g}(%&owoﬁ ’e‘?ré’g‘l"i?di’f"fcé’g C{"ilg ani um (active -
site) as_a catal yst poison when used as a conponent of a solid

cat al ywth@@dp@ﬁhéﬁt for olefin polynerization. CLAIMS Claiml : A

solid catal yst conponent, produced by contacting with each other:
(a) a solid component that comprises magnesium, titanium, a halogen, and an electron

donor;

(b) an aminosilane compound shown by formula (1)

RYSINRR i )

wherein

each R! is independently a linear or branched alky! group having from 1 to 20 carbon
atoms, a substituted or unsubstimted cycloalkyl group, a vinyl group, an allyl group, an
aralkyl group, a substituted or unsubstituted phenyl group, a substituted or unsubstituted
benzyl group, or a substituted or unsubstituted naphthyl group,

each R? is independently a hydrogen atom, a linear or branched alkyl group having
from 1 to 20 carbon atoms, a substituted or unsubstituted cycloalkyl group, a vinyl group, an
allyl group, or an aralkyl group,

each R® is independently a linear or branched alkyl group having from 1 to 20 carbon
atoms, a substituted or unsubstituted cycloalkyl group, a vinyl group, an allyl group, or an
aralkyl group,

R? and R? optionally bond to form aring,

n is an integer from 0 to 3, and

at ieast one NR’R® group is a secondary amino group comprising an N-H bond; and

(¢) an organosilicon compound of formula (2-A)
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(a) a solid conponent that conprises magnesium titanium a hal ogen
and an el ectron donor; - (b) an am nosilane conpound shown by
formula (1) RlnS|(NR2R3)4 n( wherei n each Rl is independently
a linear or branched al kEHGHCHASB dr om 1 t o(28) carbon atons, a
substituted or unsubstituted cycl oal kyl group, a vinyl group, an

al Iyl group,whereiar al kyl group, a substituted or unsubstituted phenyl
group, a substituted or unsubstituted benzyl group, or a substituted

or unsubst i thtieR* RARM el Rydrogen ato:ﬁ%hﬂ@ gréup ﬁ§ﬂ€§1n1t ﬂoyzoaca:bon

hydrogen atom a linear or branched al kyl group haV| ng fromlto

oo Slo n 6&%@@ cg&oil#??yéﬂohﬁ gaglgarﬁ OngQ@%bsﬁ%i(lfggﬁ&ﬁnd o?X%%B%EJf Xéongr Pt o

i ndependently a | i nea nched al kyl group haV| ng from1l to 20
carbon at ord1s 8 IBIREER P’Ei’t%ﬂ" gran@nsubstltut ed cycl oal kyl group, a
vinyl group, an allyl group, or an aralkyl group, R2 and R3
optional |y honeninegeofionaltéfhig, n is an integer fromoO to 3, and at
| east one NR2R3 group is a secondary am no group conprising an N-H

bond; and if qis i @) least o Gdnosi slkgiogrosphmangtons 2 foo2(ndrbor ok, a
[ CH2=CH- ( CH2) 1] gSi R44 9(2-A) wher e| n each R4 is independently a

hydrog y@g,moga 3h a*lﬁg&gyoup, P(leffufﬁfhé!loéé}lﬁgmcﬁﬁdf’on atons, a

cycl oa vinyl group, or a halogen atom 1

I's an integgl e;ern? e ca%a?ys? is surf!table for olefin polymerization.

Claim 2 : The solid catalyst component of claim I, pro-duced
by contacting with each other (a), (b), (c), and (d) an organoaluminum compound of formula
(3):
R%:AIQs 3
wherein
R’ is an alkyl group having from 1 to 4 carbon atoms,
Q is a hydrogen atom or a halogen atom, and

r is an integer from 1 to 3.

Claim 3 ; The solid catalyst component of claim 1, wherein the -
solid component (a) is produced by contacting:

(i) a magnesium compound,;

(ii) a titanium compound; and

(iii) an electron donor compound.
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gis an integer from1l to 4, if qis 1, at least one R4 is an
al kyl group having from2 to 20 carbon atons, a cycl oal kyl group, an

aryl group, vi nyl oup, or hal oge t,om . and wherein the

catal yst is @a’i‘? g}tgl EH% %ﬁﬁoqag¥¥ﬁ°%Pﬁgppgﬁ?ﬁh? ngrﬁf 2 : The solid
cat al yst .conmponent of cl ai , produced by contacting with each other
(a), (BY f"r(ﬂg% (13 REPTEPPLSA Bgff)éaaﬁw (GRS SNRRTISEHP STReAJEY CRihomatan pBg fertiary
R7, A1B-r(3) wherein R7 is an alkyl group having from1l to 4 carbon
at ons, c@bps atorhydr ogen atom or a hal ogen atom and r is an integer
fromlto 3. Claim3: The solid catal yst conponent of claim 1,
wherein the solid conponent (a) is produced by contacting: (i) a
magnesi um conpound; (ii) a titanium conpound; and (iii) an electron

donor conpogig, 5 Oe®bhd TaglysOddnshonahtantsimoopRagAt of claim1 , -
wherein Rl in Flor mula (1) represents an al kyl group that conprises a

S econdg{eyorga%rogﬁﬂ:og t(38nr111p815n£ oft f%;r%.l ard—A At g%?all%rﬁﬁgﬁ(ylsilane.

Claim 6 : An olefin polymerization catalyst, comprising::

(A) the solid catalyst component of claim 1; and

(B) an organoaluminum compound of formula (5),
R%,AIQs, (5)

wherein

R® is an alkyl group having from 1 to 4 carbon atoms,

Q is a hydrogen atom or a halogen atom, and

p is an integer from 1 1o 3.

Claim 7 : The olefin polymerization catalyst of claim 6, further
comprising, as an external electron donor compound, an organosilicon compound of formula
(6),
R%Si(OR")e.q 6
wherein
each R’ is independently an alkyl group having from 1 to 12 carbon atoms, a
cycloalkyl group, a phenyl group, a vinyl group, an allyl group, an aralkyl group, a linear or

branched alkylamino group, or a polycyclic amino group,
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Caimb5: The solid catal yst conponent of claim1 , wherein the
organosilicon conmpound of fornmula (2-A) is a diallyldialkylsilane.

Claim6 : An al gfg.n.pol ri,zatipon.catalyst, comprising: (A the
soi1 0 cat at Jath Kor sRBRTGRAE Al SRR R b o & rEon uh
conmpound of formula (5), R8pAL@1(5) wherein R8 is an al kyl group
havi ng c¥elesikyl greup BYngratBisving graum apylybeenp .« amaslkyl gretn gad
atom and p is an integer froml to 3. aim7': The olefin

pol yner i zat gdsae aitedey ool t€Bai m 6, further conprising, as an
external electron donor conmpound, an organosilicon conmpound of

formula (6), R9gSi (OR154.q(6) wherein each R9 is independently
an al kyl group having from1 to 12 carbon atons, a cycloal kyl group,

a phenyl gr%mhﬁa\%%gﬁg%ygrodaﬁng%Xiefﬂlr e@N ar allcyl group, a

| i near or branche am n® grou or a polycyclic am'no group,

each Rl is.i.ndependently an al kyl group having from1l to 4 carbon

at ons, C¥PYEMBal kyl group, a phenyl group, a vinyl group, an allyl

group, or an aralkyl group, and q is an integer fromO to 3. Caims38
A pr ocesspélymepring@oi i the prasenqgeif fheeoletie podymiesicaiion ¢réalysiof claimg

an olefin in the presence of the olefin polynerization catalyst of

cl ai mé.

Claim 9+ The process according to claim 8, wherein the olefin is;

propylene,

Claim 10 : The solid catalyst component of claim 2, wherein -
the solid component (a) is produced by contacting:

(1) a magnesium compound;

(ii) a titanivm compound; and

(iii) an eleciron donor compound.

Claim 11 . The solid catalyst component of claim 2, wherein
R! in formula (1) is an alkyl group comprising a secondary carbon atom or a tertiary carbon

atom,

Claim 12 : The solid catalyst component of claim 3, wherein-
R in formula (1) is an alkyl group comprising a secondary carbon atom or a tertiary carbon

atom.
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6. Claim9 ,: The process according to claim@8, wherein the

ol efin is propyl ene. Claim10 : The solid catal yst conponent of
claim2, wherein the solid conponent (a) is produced by contacting:
(i) a magnesi um conpound; (ii) a titaniumconpound; and (iii) an

el ectron donor conmpound. Claim11l-: The solid catal yst conponent of

claim2, whengini R THe Jo88 Reayst dompenearofadldiyl 2,orlmmineonpri sing a
secondary carbon atomor a tertiary carbon atom Claim12 : The solid

catal Yl B Siced Bt gh@é%%gg%g%%% Raidiy1digkhahd 1) Ts an al kyl

group n tomor“a tertrary carbon atom
Claim 13 : The solid catal yst conponent of claim2, wherein the
organosilicon conpound of fornula (2-A) is a diallyldialkylsilane.

Claim14 : The solid catalyst conponent qf .claj m3. ..wherein the
or ganosi | i cEtaimolfpodhg sehid edfalyst ompengyt q%§laél?§=§f*1%§ﬁﬁ§?a| kyl si | ane.
Claim15 : The solid catal yst conponent of claim4, wherein _ the
or ganogieldrgewnsiticop comgontd dfibrmibla (2-2)A3 a dmllgldiilkylbidmi al kyl si | ane.
Claim 16 : The solid catal yst conponent of claim1l, produced by
contacting (a), (b), (c), and an organosilicon conpound of formula
(2-B) R5SKOR6)4_, (2-B)

Claim 15 : The solid catalyst component of claim 4, wherein _

the organosilicon compound of formula (2-A) is a diallyldialkylsilane.

Claim 16 : The solid catalyst component of claim 1, produced

by contacting (a), (b), (c), and an organosilicon compound of formula (2-B)
R3Si(OR%)4 (2-B)

wherein

R’ is an alkyl group having from 1 to 12 carbon atoms, a cycloalkyl group, a phenyl
group, a viny! group, an allyl group, an aralkyl group, 2 linear or branched alkylamino group,
or a polycyclic amino group,

each R® is independently a linear or branched alkyl group having from 1 1o 4 carbon
atoms, and

s is an integer from 0 to 3.

Claim 17 ; The solid catalyst component of clairr_l 2, produced ;

by contacting (a), (b), (¢), (d), and an organosilicon compound of formula (2-B)
R3Si(OR®)4 (2-B)

wherein
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wher ei n R5 is an al kyl group having from1l to 12-carbon atons,
a cycl oal kyl group, a phenyl group, a vinyl group, an allyl group, an
aral kyl groups, a |i.near or. branched al kyl am no group,. o pol ycyclic
am no group?}%s 15 an ah@'ZEFP”ﬁd“aivg’gi Yo it} é‘ﬂdéﬁﬂaq?n&tqm%é&gcbﬁfkﬁf%&}ﬂ@dphen}’l
al kyl group having from1l to 4 carbon atons, and s is an integer from
0 to 3.gr@miarminyt grouphen g8yl grovptas ayatkylopeym ndmeansr kyhughed 2lkylamide o,
by contacting (a), (b), (c), (d), and an organosilicon conpound of

f or mul ar@doBjcyth&arhbidodrdud( 2- B) wherein R5 is an al kyl group
having from1 to 12 carbon atons, a cycl oal kyl group, a phenyl group,
a vinyl grouygeh RPiGhhdlendEtPa iRtk BF Blak¥hed MG Rrowd RdviiePHof BlaRehed
al kyl am no group, or pol ycyclic am no group, each R6 1s
indepengeq%éxda | i near or branched al kyl group having from1 to 4

car bon 22t8HE™and s is an integer fromO to 3. Claim18 : The

ol efin polynerization catalyst of claim®6, conprising an external

el ectron doﬁd?m%BWﬁﬁﬁﬁﬁﬂlguyg- Claim 19 : The ol efin polynerization
catal yst of claim 6, excluding an external electron donor conpound.

Claim 18 : The olefin polyme;rization catalyst of claim 6,

comprising an external electron donor compound.

Claim 19 : The olefin polymerization catalyst of claim 6, .

excluding an external electron donor compound.
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