Consol i dated specification 1 - as at 12.2.2007
SPECI FI CATI ON CATALYST FOR POLYMERI ZI NG OR

COPOLYMERI ZI NG a- OLEFI N, CATALYST COVPONENGnidiiREDRpecification
AND METHOD FOR PCOLYMERI ZATI-ON OF a- OLEFIN W TH THE at 12.2.2007
CATALYST FOR USE | N POLYMERI ZATI ON OR COPOLYMERI ZATI ON

OF a- OLEFI N TECHNI CAL FI ELD The present invention

relates to a catal yst for E]ool %rrerl zing or

copol yneri zi ng an a- oSEECAFIEATACYst conponent

t hereof, and nethod of polynerizing a-olefins with the

cat al st for use ingPoI%nerlzatlon or

CRIGOIIEPR 2L Y8FRIF TAGOPR CORS L YMBREGERS NS TAEF LY n CATALYST
COMICNENTY @REREOEF) ARDAMBTFHOBHGR pUWMEREB30TH OF o-OLEFIN

il PR Ry A6 HeR0r S0 TRt 8N o ERBEE  ABKS sprron

omwHmatErafN hi ghly active carrier-supported type
cat al yst systens conprising solid constituents
cont ai ni ng i ndi spensably magnesium titanium a
hal ogen el ement and arGNaCATOFIGWMOr, an or ganonet al

Conpqﬁﬁg gges%nnEtal %Btag%éirgiagg ' Pe”‘%@éﬁlyst for

Tabl e, an elec%
QE?M&ﬁﬂbﬂﬂﬂGBcoﬁaﬂhﬁﬁﬂzﬁ&@&ﬁlaHEWﬁﬂﬂBQ%%hlystcomponent

Jb- A A- 20250 4- 370103 have  been
T A SR R R T At O Gat S Vith e catalyst
fQ:lhaxsamtleT ipdgmisyr icerttiginniony cvsigtieriizatdogands id-icdd@fins .
conpound as an el ectron donor. For exanple, JP-A
2- 84404 discloses a nethod that enploys a cycl opentyl

(al kyl) di met hoxy siBAREGRPUND(BKE| opentyl) di met hoxy

S|Ian§1a§e@gntel9ggggn dpporgp e cai A Mst MBI -83016,
usi such the silicon conpounds, however, are not

TETATRRS S8 | edF-RnoRydf oBén anes pekaers. Jpherss. baggodeen

pﬁﬂpﬁééweﬁoﬂ 6@&@b¥§%a&i$ﬂﬂﬁémﬁhaeBPéQY§ @& number of highly
fyei)dlnet oxy silane as an el ectron donor

SYRRP Byt tressocel Y St Cht $18S FRBEGH SABE solid
cq:taerﬂltmdrafé )ton?c&tlln&fn@CE_ﬁﬁ)is@bn@h@ﬂ.?%@@x&é@iuﬁly taﬂ.danltum,
no

auses robl em beca ol e caf
iﬁ@?@&s%‘gg gFF{jroﬁ‘ TR YL 4GP %%%%E% gpmpound
ﬁlakmeyasl bane-ToIptthbhav Pgriadial TAbak| Cardi £19 electron

aSustibtuent, 1048 3215 1 $54 09812 299,50507, gp-n-2-84404,
JP-A—-4-202505and JP-A-4-370103, therehavebeendisclosed other

poclymerization catalysts characterizedby containinga specific

organosilicon compound as an electron donor. For example, JP-A
2-84404 discloses a method that employs a cyclopentyl (alkyl)

dimethoxy silane or di(cyclopentyl) dimethoxy silane as an
electron donor. The catalyst systems using such the silicon
compounds, however, arenot alwaysexcellent inhydrogen response.

JP-A 63-223008 discloses a catalyst system that employs a

di {(n-propyl) dimethoxy silane as an electron donor excellent

in hydrogen response, which is though not particularly
satisfactory at stereoregularity and causes a problem because
an d-olefin polymer can not has an increased solidity.

JP-A 5-40714 proposes an alkoxy silane compound having

an aliphatic amino substituent. JP-A 8-3215, 8-100019% and
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JP~-A 6-25336, 7-90012 and 7-97411 disclose methodes using
a nitrogen atom-containing heterocyclic substitutional
organosilicon compound that includes a silicon atom directly
bonded to any carbon atom in a heterocycle, but they fail to
describe any molecular weight distribution. JP-A 3-74383 and
7-173212 disclose methodes using a monocyclic amino
group-containing organosilicon compound but fail to describe
any molecular weight distribution.

A propylene polymer with a wide molecular weight
distribution and high stereoregularity can be produced in such
a method that can be considered as comprising: producing a high
stereoregularity and lowmolecular weight propylene polymer and
ahighcrystallinityandhighmolecular weight propylene polymer

previously using a conventional method; and then melting and
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JP-A 8-143620 according to the applicant proposes a method
of manufacturing an ¢-olefin using a dialkoxy silane having two
aliphaticamino substitutionsasanelectrondonor. Thismethod,
however, may lower stereoregularity (H. I.) and polymerization
activity on production of polymers with MFR of 200 or more and
is not always satisfactory at performance.

JP-A 8-3215 and 9-40714 also according to the applicant
propose an alkoxy silane compound having an aliphatic amino
substitution andmethodes of manufacturing stereoregularityand
melt fluidity (that is, high MFR) using the same. The silane

compound described therein, however, is only a dialkoxy silane
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to use a catalyst with a high _hydrogen response during
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fgj(:)et IeStpuarspoaseCIré) r1]:htirn%r1§1fgerand light-weighting of products,
o~olefin polymers with high melt fluidity, high solidity and
high heat resistance are increasingly needed. It is important
to use a catalyst with a high hydrogen response during
polymerizationtoproduce sucha-olefinpolymers. Specifically,
it is general to allow hydrogen to coexist as a chain transfer
agent inthepeolymerization systemtoadjust themolecular weight
of the o-olefin polymer. In particular, to increase the melt
fluidity of the a-olefin polymer, hydrogen is required to lower
the molecular weight. Melt flow rate is employed as an index
of the melt fluidity of the a-olefin polymer. The lower the

molecular weight of the a-olefin polymer is related with the
higher the melt flow rate. A lower hydrogen response requires

a large amount of hydrogen in the polymerization system to

increase the melt flow rate of the a-olefin polymer. A higher
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this case, such a catalyst system is strongly desired that can
produce the so-called linearly polymerized block copolymer of
ethylene and propylene so that the produced block polymer has
sufficient fluidity.

As for the block copolymer from the conventional catalyst
system, if anamount of thepolymer inthe following stages reaches
10% or more of the polymer in the first state, molding is
substantially impossible. This is because the melt fluidity
is extremely small unless the rubber component in the block
copolymer (a room temperature p-xylene soluble component) has
an extremely small value of [n].

As a method of manufacturing ethylene propylene block
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for the block copolymer fromthe conventional catalyst
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Catalyst Components

For achievement of the above object, the present invention
is directed to a catalyst constituent of catalyst for

polymerizing or copolymerizing an oa-olefin, represented by
Formula 14.

Formula 14
8i (OR') 5 (NR?R®)

In Formula 14, R' is a hydrocarbon group with 1 to 6 carbon
atoms, such as anunsaturated or saturatedaliphatichydrocarbon
group with 1 to 6 carbon atoms, and more preferably a hydrocarbon
groupwith2 to 6 carbonatoms. Specifically, it includesmethyl
group, ethyl group, n-propyl group, iso-propyl group, n-butyl
group, 1iso-butyl group, ter-butyl group, sec-butyl group,
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compound of Formula 14 preferably conprises one_ or
nor e %ﬁecﬁ?ﬂﬂ?ﬂﬂ%uﬂﬁuﬁﬂﬁméﬂﬁbiﬂsPF§§§¥ab1Y comprises one or

méi€t hyl am notrigthoxysilane; dimethylaminotriethoxysilane;
dﬂ%ﬁ%g %ﬁﬂ%ﬂg%iégﬁé%?%%ﬁ%é%?F;ﬂ%?thylaminotrimethoxysilane;
diletnypaopybani netprebboxyslidaae; net hyl - n-propyl am no
di-n-propylaminotriethoxysilane; methyl-n-propylamino
triethoxysilane; t-butylaminctriethoxysilane;
ethyl-n-propylaminotriethoxysilane;
ethylisopropylaminotriethoxysilane; and
methylethylaminotriethoxysilane. These organosilicon
compounds may be employed solely or in combination of two or
more.

The compound of Formula 14 can be synthesized by reacting
an alkyl amine equivalently with a Grignard reagent to produce
a magnesium salt of an alkyl amine through Grignard exchange
reaction; and then reacting tetraethoxysilane with equivalent
amount of the magnesium salt of alkyl amine. A lithium sailt
may be employed instead of the magnesium salt. In addition to
synthesis using the Grignard reagent, the compound of Formula

14 may also be synthesized by reacting an alkoxy silane halide



triethoxysilane; t-butylam notriethoxysil ane;

et hyl - n- propyl am not ri et hoxysi | ane;

et hyl i sopropyl am notri et hoxysi | ane; and Consolidated specification
nmet hyl et hyl am notri et hoxysi l@ane. These organosili cgmt 12.2.2007
conmpounds may be enpl oyed solely or in conbination of

two or nore. The conpound of Fornula 14 can be

synt hesj zed by reacting. an al kyl_ am ne equivalently
w%\% he a‘?@f@ﬁﬁrﬂmr%@agae%td?%c% ce?t & magnesi um sal t
of aﬁﬁwlﬂﬂmfiﬁmtyhﬁli@r & rexied tl@h 'dﬁ@o_uh@i?@f itEQﬁ’;mula
n en_reacting, tetraet hoxysilane w equi val en _
LE e S R RRgHEGTRI M (81 5 KR HE I Y (A ing
dfatmgé(lj@rayn@eumrplamﬁdrh dmwa@dmfnt}q beaaagﬁg@%wf@ seddgent to
addi tion to .synt is usin i gn r eagent,,
PE RS o TR G A 2 g AN B g RERBGRs diF fgpard
exehangagranctidoxyasd | anen hada ciei@nsot taattetkysilane with
ification -8-_as at_12. 2.2007 ith_a,di al kyl
oGBEFRILEE i ot Mg magnEe iR arn by P ity lpmipe. A
lothite sahpouhdlictizdr mniae ivdyf be asplopetihenstead of the
' i.on n.pe hesi zed by reacting
md%?ﬁ%?rgnisﬁggvffhd%%%vgl Wiy oot 29 gnar d
r eagefethpl —priooemrel an reagres: U spd i 1 afe dbetthd apmpeund of
. Cc : .
e et oo e e AR A e L PBe SR nE 3F B Ak ing
a reRipRg URTRECRY bfamine hyitdnieseivalenitt Aingunsapf afGrignard
r&h LAY campEaNBY Qﬁngﬁﬁ%gyﬁﬂ 505t €3 REt R Pe-n-propylamine
magnesi um salt of diethyl amne. .
CREPRIY - nChEBRFT AN PeEReRIPOXYSRFRRRN orakthe EfoUFRRCting

t@trabORBRy 81 14né Qidseehnt HE1EAY M cfaemagnesium salt
Ogynthesbé d by reacting ,a nmethyl-n-propyl amne with

qui PEFENL ~BRBEAPYSf a®ifgnard r&agedtitd Ut odidlm  ©f
mABGPESHhUPY 68Y L ai ndeidly benefp0Bykan M eddbFUSRe magnesium
gnard exchange reacti op; and then reacting
S%i%r%ﬁtﬂ%?@%?T%ﬁ%rﬁPY ¥gtiYal ent anount of the
magneB+iit $hahinef r 1@t iyky §it DAY lorafh8&Gompdurddio¥nFormula
1§k Sl T DH SRRACPYLEI £, TR e Sl oyl nsiead. g
tibbuy Y| amimetwiitdt boxy salane, anbuhbecfenpeultiae@ld reagent to
pf&ﬁggéaa magnesium salt of t-butyl amine through Grignard
exchange reaction; and then reacting tetraethoxysilane with
equivalent amount of the magnesium salt of t-butyl amine. A
lithium salt of t-butylamine may be employed instead of the
magnesium salt of t-butyl amine.
Ethyl-n-propylaminotriethoxysilane, or the compound of
Formulal4 foruseintheinvention, canbe synthesizedbyreacting
ethyl-n-propylaminewithequivalent amount of a Grignard reagent
to produce a magnesium salt of ethyl-n-propylamine through
Grignardexchange reaction; and then reacting tetraethoxysilane
with equivalent amount of the magnesium salt of
ethyl-n-propylamine. Alithiumsaltofethyl-n-propylaminemay
beemployedinsteadof themagnesiumsalt of ethyl-n-propylamine.
Methylethylaminotriethoxysilane, or the compound of

Formulal4 foruseintheinvention, canbe synthesizedbyreacting



14 for use in the invention, can be synthesized by
reacting a t-butyl amne wth equival ent anount of a

Gignard reagent to produce a magnesi um satdénsblidated specification
t-butyl am ne through Gignasd exchange reaction;aand2.2.2007

then reacting tetraethoxysilane with equival ent
anount of the magnesiumsalt of t-butyl amne. A

lithjumsalt of t-butylam ne may be enpl oyed i nstead
m%#hﬁn%th%ﬁ@%%? [t PHuoPaL Spii %mow ff @ Grignard reagent

tdbplkuded apyhasi GetkailetdOxyshl 88ehyPEni he t62BRgHRE i¥fnard
Fornmul a 14.foruse in_the invention, canbe . ]
CEORTRES| S63B) 1 PRACHThG" 1@k hF AHE B pyF A I Qi Lane with
e@mmra{ad_a@ﬂtammuml ]tcomf’chh@l @a‘ggeaﬁdlmr @_ag;en@Ifq rﬁéﬁ:kﬁﬁl‘lﬂﬂﬁﬂ.a@nine.
esi_um t .of et -N-pro am ne thro )
A FRGRHEY S8t 2 et nl e F Rt i diih BreSBPLfged instead of
thetmaghdokysi sahe ofvhmdtleglevay Bathigspunt of the
magnesjum salt of _ethyl-n;propylamne, A lithiumsalt .
or Sachet RS sPe R o A EONE A SyotP REEE A Lot T Lon
igraghiesiaimdalttc ob etdiydlystpr apdsaninent of catalyst for

t hyl et hyl am notri et hoxysi.l ane, or the .conmpound of
DRV S 10 B " GOROE KRR 2L ROoRn: GO ekie *eptesinted by

Feymihesl zedby reacti ng Consol i dated specification -9-
as at 12.2.2007 nethyl ethylam ne with equi val ent
anmount of a Grignard reagent to produce a magnesi um

Feamalaflhet hyl et hyl amine through Gignard exchange
reaction; and then reacting tetraethoxysilane with
equi val ent ajmount of the magnesium salt of
met hyRBEh{PRnizne. A lithiumsalt of nethylethyl an ne
may be enpl oyed instead of the magnesi um salt of

met hyl et hyl am ne, Foqr, achi evenent of the above object,
the pheseRtUlavba Fors phArRAIRPR graupatidifydito 6 carbon

a€ons} istice s oh wwabahyslt dbr sBeLYARENZING At ic hydrocarbon
cqgo%y riZ|n an a-olefin, represented by _Fornmul a

SRS R & 01 CRIBPN (RS 3anA MedrenaF af ¢ 5ab Ry ajlyydrocarbon

ghyals @dahidBo @ Gafodw kRohst 0 %@@i PDPa 1 By OB, i rtUGiledSmethyl
an ungggurated or sgturatid a &?hatlc hydr qcar bon

LYW SDH S5 BaPHORY bt BHAD ard P Rye PEPABY yh UL Y1

ghyap pcasbebutglowrodd,h Letobbt gar edudt Oec-butyl group,

n§§§§{§icgéédb,ifséjggﬂ%§:sgg%hgxlcyclopentyl group, h-hexyl
group, cyclohexyl group and others. An ethyl group 1is
particularly preferred.

In Formula 15, RN is a cyclic amino group, such as
perhydroquinolino group; perhydroisoquinolino group;
1,2,3,4-tetrahydroquinclinoe group; 1,2,3,4-tetrahydro
isecquinolino group; and octamethyleneimino group.

The compound of Formula 15 specifically includes
(perhydroquinolino)triethoxysilane,

(perhydroisoquinolino) triethoxysilane,
(1l,2,3,4-tetrahydroquinolino)triethoxysilane,
(1,2,3,4-tetrahydroisoquinolino) triethoxysilane, and
octamethyleneiminotriethoxysilane.

The compound of Formula 15 can be synthesized by reacting

polycyclic amine such as perhydroquinoline with equivalent



group, ethyl group, n-propyl group, iso-propyl group
n-butyl group, iso-butyl group, ter-butyl group,
sec-butyl group, n-pentyl group, iso-pentytor@bidaad specification
cycl opentyl group, n-hexyl -1group, cycl ohexyl groug at12.2.2007
and others. An ethyl group is particularly preferred.
In Fornmula 15, RNis a cyclic am no group, such as
ﬁerhydrqu|noI|n roup; perhydroi soqui nolino group;

owng ot at§ %wa%fguwﬂﬁ Ho gt RUPIUCe B NAGnaSlamy gadt of

pb BREAt NDE 1430 1@ @URouSANG PLE RS Y B18IJE RRaEBEQER; I then
r?%r%)ound of Formula 15 specifically includes

h@%r5&&Fﬁ8FPH§Y§F#§PﬁO%V§#Paﬁgulvalent amount of the
mi@ﬁﬁﬁyﬁh9?$?@ﬂ$MHYd¥aIﬂd&ﬁh@%ysuiﬁﬁﬁhluTsaltofpolycycllc
eltra r Inolj 1 ho)tri e 1.l ane
8 BRI M BHEBG L HO)ET iy e Fakebe siploved
110';@ﬂiemtdf)]/.’gleeeda@'bﬂuﬁ1r' uirreﬁéll)t(yﬁﬂ ]bgngicy&'!]@g: Qi@:[!@@ilndlﬁfﬁletlon
ar a can t.nesi reacti n 0 C

tG RSP SRR PR PO TRRUSE R R ARG oF Formula

1 Carsgpkildat ed ﬁpﬁd\éﬂ;&ﬂid R reé.@tlﬁgda&t alXozy289%ane halide
unt ;0 ignard reagent.to, produce a magnesi um
f@$ d £1%¥§i§%+ne i égg??ﬁ%ﬁ% ¥ ynard exchange
reactlon and then reactlng tetraethoxysilane with

MEL, Y al, oL, P sk o gﬁgétof pol ycyclic

pr oduced
with hut@qiditlchm ule othe hseb¢v¢<esym1yh¢)@l@nqu¢ny@othe Grignard

réfstead efetheim %SHﬂﬁgﬁﬂéhéﬁ %?%gfﬁﬁiécl@nhﬁg a#%o be

addition to synt SIS u I gnard reagen
S¥ppethacd o FsrAGLANg 180 ﬁéyoaays@lb@ngmw zearbyented by

Féﬁf‘h@léng6aﬂl@hk9x6fl§llkf‘ Neyffhd dfep b & b Bedli érnﬁmanen
as described | ater of Nhnufacturlng tal yst

Conponents In addition to the above synt hesis using
réhgu@igpard reagent, the catal yst conponent of
Fornula 14 qzy al so be synthesized by reacting an
alko “fral i de represented by Fornula 16 wth a
diaIkyI an1ne represented by Formula 17. Fornula 16

rSSRad P 41

NHR?R?

In the alkoxy silane halide represented by Formula 16,
X denotes halogen group, such as fluoro group, chloro group and
bromo group, and more preferably chloro group. In the alkoxy
silane halide represented by Formula 16, R' is a hydrocarbon
group with 1 to 4 carbon atoms, for example, methyl group; ethyl
group; propyl group such as n-propyl group and iso-propyl group;
and butyl group such as n-butyl group, iso-butyl group and
tert-butyl group. Ethyl group is particularly preferred. 1In
the alkoxy silane halide represented by Formula 16, n =1, 2,
3. The alkoxy silane halide represented by Formula 16

specifically includes fluorotriethoxysilane,
chlorotriethoxysilane, chlorotrimethoxysilane,
chlorotri~-n-propoxysilane, and bromotriethoxysilane.

Chlorotriethoxysilane is particularly preferred.



Formula 17 NHRZR3 In the al koxy silane halide
represented by Fornmula 16, X denotes hal ogen group,

such as fluoro group, chloro group and br amhs@lidde) specification
and nore preferably chloro.group. In the al koxy asat12.2.2007
silane halide represented by Fornula 16, Rl is a
hydrocarbon group with 1 to 4 carbon atons, for
exampl e, nethyl group; ethyl group; propyl group such
as n-gy B¢l 4R bEPL aWEL RS R EARAN IR Y Foamalpulyt R 1s a
h @R BN gasup- PUEN| 1 HOUR, ch$BoRUAYIMGTOURRIbgen, such
tert-butyl group. Ethyl group is particularl i
asp?@f‘%ﬁaéﬁl.r gfﬁfd gﬁéaéﬂmds? Hpiea bt Péf@rpéélréé’é‘rﬁ%ﬁwlth
1 Ry My &albo atohs dr hdrRendl kpeyigilkanayhalitdenciudes
hrqe resented. b F?‘rgula 16 specifically includes
-y eatfri%?ﬁ%ofs%' VanedTOuM oF 6P i etIT ¥ Pai | AREOPYL  group,
1oyl rddupsy Si-angsl  qrduy, Otilso-RuR AP LYY, arer-butyl

and bronotriethoxysilane. Chlarotriethoxysilane i|s
ISPy e SBEPBa TR g oL Lo TRaR B 9roup,

cyidl-osmtatl dPo2p 200 hekiy 1t dveowith akbkyh oRBk PR drefigsest ¢t group
anb&’ EC rerrrul a l]:Zh 52 is . a .hydrOﬁar bgn groug %/ith to 12
Carboh at'ont “OF “h§Er88en>” BaERCHsHAY URSEEBF AR or
sat urlat ethealli phiyi cahyde ocay besegrad pywiFolrmul at A712R% is a
to r,Qge Specifically, i.t_iInclude
R P Y G B s TR BPh pe nttap R gy e uratea
oyeatipratedelppbpyl cgrpdmcartut grogp euph I-s02 barpbn atoms.

U r; buty , -b gr - yl.
Sl P po AU maB D Ut Ry SRS lprop
IXfBUp, 1EYTPEARX Y| TP, brPyLyyr anyumndisehentyl group,

r | ti r ef er disal k)
tfﬁﬂet@e%sdepﬁit S%Eb)?ﬁgggrrgl}fge%, ﬁ%&?%y%rbﬁy r'oclgérét()?rlem:yl
IHRGUPCYF t PPANE B! FTOVRY Both SRVGrEL Oichy a0yl group, octyl

tigAtdHRtAthe . SRHYRLED R 1iRhald & shydr00a) Ran QW .

with 1-12 carbon atonms.” Specifically, it includes,

met hyiPSyr&ii. Kk Ly oBBPT ASPRERT| PY gFeERILRs d-prigpyiudes
digHetpy Ldining Yyl groupdiksaybdhyhegroup, tEr-Pyddpyliamine,

roup, sec-butyl group n-EentyI_ group, .iso-pentyl ,

DU RIS or ohpPURRBRYRSgr oDy el GHesRILamine,
e gL ofedpA L anGiir®P nédtch e Sl arBtd®y lar@l GthdrSs .

partlfﬁ“éﬁ&f&i&ﬁ?ﬂggréﬁ% above synthesis using the Grignard
reagent, the catalyst component represented by Formula 15 may
also be synthesized by reacting the alkoxy silane halide

represented by Formula 16 with a cyclic amine represented by
Formula 18.

Formula 18

RNH

In the cyclic amine represented by Formula 18, RN is a
cyclic amino group, such as perhydroquinolino group,
perhydroisoquinolino group, 1,2, 3, 4-tetrahydroquinolino group,
1,2,3,4-tetrahydroisoquinoline group, and octamethyleneimino
group.



The di al kyl ami ne represented by Fornula 17 incl udes

di net hyl am ne, di et hyl am ne, di-n-propyl am ne,

nmet hyl - n- propyl am ne, t-butyl am ne, Consolidated specification
et hyl - n- propyl am ne, et hyl-isopr opyl am ne, as at 12.2.2007
met hyl et hyl am ne and others. In addition to the above
synthesis using the Grignard reagent, the catal yst

conmpanent, represented by Forrmula 15 may, al so be

synt i%%q%’é{fcgf’faé%]ﬁ%g& hehg| Eﬁﬁ}lgi PRABShZPPgesented by
F'é e B €18 eﬁl&gbud%lgrp‘@ﬁ@dh%qugtblairfaac %ﬂ;ﬂ‘r}%ﬁgr&ﬁqsoquﬁnoline,

repgesente ornmula 18. Fo a .n the ,
Lot & e VS BLR  y boifﬁﬂgfﬁt,raﬁmz\rso%%qoémef
o@namest igy et insitteh zasd pegiwack oqui nol i no group

2?:2¥ Q%b%ﬁ%%ﬁpookgpg%%%§%sg;b¥?F§$mg}a 16 can be produced
idanetved myettaidsigue miok d bg tiedlpseretud ot abet kylieheioiprdses

nsol i dated specification , -12- as_at .

c850b P Gy Vel eef A B el R S8 i v BBafba 1o witn an
oreprbsam e dyteroreptas 8 edddwde meriey @aqui nol i ne,

per hydr oi soqui nol i ne, 1, 2,3, 4-tetrahydroquinoline,

1, 2, 3,4-tetrahydroi soqui nol i ne, octanethyl enei m ne
Foawguba hkts. The conpound represented by Formula 16 can

be produced in a novel nethod invented by the

Inventors et al. , which conprises reacting a

tetrahidfo silane represented by Formula 19 with an

orthof ormate ester represented by Forrmula 20. Fornul a

19 SiX4 Formula 20 HC(OR )3 In the tetrahal o silane
Feeprtdetted by Formula 19, X is a hal ogen group, such

as fluoro group, chloro group and bronmo group, and

nore preferably chloro group. The tetrahal o silane

repr %H¥§d3by Formul a 19 specifically includes

tetrafl uorosilane, tetrachl orosilane, and

tetraPﬁ%:e?%%%@%halo silane represented by Formula 19, X is
a halogen group, such as fluoro group, chloro group and bromo
group, and more preferably chloro group. The tetrahalo silane
represented by Formula 19 specifically includes
tetrafluorosilane, tetrachlorosilane, and tetrabromosilane.
Tetrachloro silane is particularly preferred.

In the orthoformate ester represented by Formula 20, R}
is ahydrocarbon group with 1-4 carbon atoms, for example, methyl
group; ethyl group; propyl group such as n-propyl group and
iso-propyl group; and butyl group such as n-butyl group,
iso-butyl group and tert-butyl group. Ethyl group is
particularly preferred. The orthoformate ester represented by
Formula 20 specifically includes methyl orthoformate and
ethylorthoformate. Among those, Ethyl orthoformate is
particularly preferred.

The reaction between the tetrahalo silane represented by
Formula 19 and the orthoformate ester represented by Formula
20 may proceedwithout the use of any solvent though such a solvent

may be employed that can not react with a material and with a



Tetrachloro silane is particularly preferred. In the
orthoformate ester represented by Fornula 20, RL is a
hydrocarbon group with 1-4 carbon atons, foCom¥kdaMdEspecification

met hyl group; ethyl group;-ipropyl group such as asat 12.2.2007
n- propyl group and iso-propyl group; and butyl group
such as n-butyl group i so-butyl group and tert-butyl

ou E%E% grou particularly preferred. The
‘?'ﬁ%‘? & Etestjé r%‘b]r%%%tléoerﬁilloiffd?rnﬁiiéﬂ%be n-heptane,
teb@@méj ealdiye thyql eittesr metdien i diof rnep€agdds preferable.

et hyl rthofornate Anpbng those, Eth ort hof or nat e
par%/i]glﬂegﬂ y OPr PR T Rt %é%&&?%&% Q\J;\él?ectl’i“ en =30 and

2®@t°rrc]npaha ?bkantﬁréﬁ§fﬁ§§9t B@t@yen Forand q2b9 °@nd A R&action

of ar e ester rese

e iR o BE 5010 s 280 1AL IOk Ao i Taheg based

o5 of weerd anmiaymbenénpd;ﬁyt&de tthﬁtra@,ﬁrloneﬁ_l?ﬁacinw dzh:lrﬁoformate
r nsol j dat eC| ication

oJRLEL LRl 3G 0o PR B GRREPeRE o 25l ke thg | reaction

temptoyedres t nﬁy hﬁommannaﬁﬁﬁ podfensrl pr di efdayltion is

th €, ] r.ef er abl A

PSP ape S 20 Shdae 5 SP B Hepna8 gt digprs

ap@Chen andthererpref tonblsy pbefoenadamdoi?fe@pepature for

%@@@éhO@ 5|£Ehj5¥ﬁm%$dr§anges bet ween 0. 25 and 120

ours an varies based on types and anounts of the
t et r aval Gdditdmnadnd r@ttisof bevsieen ether betirahalo silane

réﬁf@é&ﬁﬁe@ﬁ? RAMEN 1 o2k Ok 59€h5?39ﬁ%?8 ester re];%resented

enperatureS. In anot her case era reacti on

bYsF Olﬁ@%lf%@ﬁeaaatC%‘f%énthezol%rlsf@f@rd @é’t weaded. g Si,

tﬁaﬂ 44 houns, x,@1d0REN, .anoaberrdeagt ien a1k BSHaal™esi 1ane
roon1tenperature for, between 0.25 and 120 hours.

r%r%a%m‘?%rw L3t {RbetieEhet FRse &fr Bhalb Sinefifgably SiXs:

HCeprREsentied by toorang amd and-ddie)art hof ormate ester
represent ed . q¥ Formul a 20 can control he nupber_ of X
and R T £ Pradegd et PR 5@5?%@?}14319?19?&5&3 use

of osin ﬁaéidhai I@s%tmg,}sa: sid mlﬂamreeb@maa@ebytxé& tERicE the
e case 0

o405t 1% 5% Yo hes e S AP e SR e s
aWaMiﬁunmﬁ¢athoﬂ§K&mﬁcihelmheL@Wl@ﬁca@ﬂﬂdlud§§myﬁmimnn
chfogfaé %h%u%ﬁﬁ?% o&&d%anaﬁ %%%nl%ﬁuorlde Preferably,
from the viewpoint of suppressing the generation of hydrogen
halide gases, the Bronsted acid includes an acid in such a form
that does not contain an extra water content. For example, it
includes carboxylic acid (such as a trifluorocacetic acid),
sulfonic acid (such as p-toluene sulfonic acid), and
polyphosphoric acid. Among those, p-toluene sulfonic acid is
preferable. The p-toluene sulfonic acid may be employed as a
hydrate unless generation of a small amount of hydrogen halides
causes any problem.

An additicnal amount of the p-toluene sulfonic acid to
SiX4rangespreferablybetween10'5and10nmﬂ£a%,morepreferably
between 107 and 5 mole %.

Preferably, the reaction is performed by dropping the

orthoformate ester represented by Formula 20 into the tetrahalo



reaction tinme effectively. The acidic catalyst may be
either a Lewis acid or a Bronsted acid. The Lew s
acid includes alum num chloride, titaniumcCdiselidat®] specification
and boron fluoride. Preferahky, fromthe viewpoi nis®f2.2.2007
suppressi ng the generation of hydrogen halide gases,
the Bronsted acid includes an acid in such a form
tﬁat does not contain an extra water content. For
st ik
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pﬂh'dikgu@edi okhebagRultheni Eg@@&ﬂc%rﬂayebﬁeiéﬂmtméeftét?ramalosilane
rate unle ener 1 O a nm anpun 0
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I e - a nmol e 9 nor retera
oL 50 EERR LY RERIRS it 19 e I ndRat A S i dhent
opeFdommweal bYy. dropping the orthoformate ester
t Far Q4. t et |
LoPr RSBy PR 30100 IS LELAELN By ormuna 16,
pepdapedr §preveht ddicbyrfFachivm betweant hhe casteralmtdsilane
j ) ) Dot
rObr St ECq Y IR TEY 0 U BEEnpPopabl it er Moresented
bpriieeen tAodghnehel sedetedmibbtiveasachied with the cyclic
ahShé %Q@E@%bh%@@ by ?@fﬁfQHQQCgﬂrg@ﬁé@kﬁe ﬂ:%t%gq(stth@om onent

ort hof or mat e est ér represente y Fornula 20, 1s no
of SHPEMeH ahdl- i s reacted with the dial kyl anine

repr esgntediky ohordvll @nd7 d phedusR tELi §RL ALY Heagent, a
&onfonent, of Formula 14. The al koxy silane halide
(Fept EEbATEC hy2 Porayil 8L idne PrydiR Ser eHreRGht ¥ PR an alkoxy

sieanti pal bet weepl dPedt 6 ahadesiianein r£pkesSENtRe-yd .
Forzﬁégklg and the orthofornmate ester represented by
For 2O S AMtt PAdratedr amP Y STrlyagPRYCRPEHCERE Method

mayekigls amine rLepreganiae by doondera 8 ERepioduceyhfigesis
£ 24 AR cCRIPOc, O EGATLR Lo oL 20000 0 L0 e
Nameéape timyolbgh prlosluced I dhfderahkexyin reactivity between
a halogeno group and an alkoxy group and variations in the
substituted number of the substituents, various high value-added
silicon compounds can be derived.

Methodes of manufacturing the above alkoxy silane halides
are disclosed, for example, in J. BAm. Chem. Soc., vol. 68, p.
70 (1946) and Khimiya i Industriva, No. 6, p. 248 (1983), which
produce chloroethoxysilane by reacting tetrachlorosilane with
ethanol. These methodes, however, generate hydrogen chloride
gas in the reaction system. Therefore, it is required to remove
the gas and make it harmless. In addition, a restriction occurs
on the reactor due to the gas being corrosive. Measures applied
for those are unsatisfactory not only at method steps but also
at costs. Thus, a further improvement is desired.

On the other hand, a patent publication {JP-A 5-310751)

proposes a method of manufacturing through a reaction of



silane halide enployed as a material in a known

nmet hod. Al koxy silane halides are not only

sem conductor nmethod materials but al so sutdmbliduted specification
precursors on chem cal synthesis for various as at 12.2.2007
| ow nol ecul ar and hi gh-nol ecul ar silicon conmpounds.

Nanel y, through the use of differences in reactivity

between a hal ogeno group and an al koxy group and
tearachtiomsimnhevidubserragéjorupbbanef tHels method can
pEeiAst i (LRSSt 1WA b@ubc‘h@'lﬂﬂirvcﬁ% cﬁqgggdescﬁéé GHbugh yields

conpounds can be derived odes of manufact uring,
in feardes aFRoRY &2 17ané RAIT@RE, ack adiyghosbaher gfield is
dexarabe, in J. Am Cher Soc voI 68, p. 70 (1946)

and Khim ya_ i Industriy 248 (1983), which

pr od&%d&ﬁpé%@?rﬁd&%ﬂw&é %?/Ski*%lm Khgmil, vol. 65, p. 1142

1%EE)a,CBk@bﬁ§bk@@@h&4{§/511§h@@ﬁ@ﬂ be E)_B@&ﬁcé@taﬁoéjﬁﬁxlmum yield
F m§¥ generate hydr ogen chl ori gas i.n the
eattFont8YSEen  FherERGT4ON t ofs rt@dﬁ; S SieRbFe With
t & thea goisoapsl ke i httthapirbessceldt atldahdbpn, ™ th:l_s reaction
restrlggion occurs, on the reactor

due to t
SYRTH QDo L A GPEd P ENEd MY SroTtRcd Mgide gas is
gemmmﬁt@dactory not only at nethod steps but also at
cost s,

rt er | rov ment deS|r
otherlﬁﬁﬁgovg éﬁ?oéﬂ%gﬁéﬁFl ﬁ1E§§ gggifanprov1de
abk@@:ossaslaalmhaﬂlmdeefanarm&amwam@d mrcmghtoacyr gsathhen at a

I ec c -15-. _as at_ 12.
h{d TR SRRSO £8) P drrs it R e n Rbtstpooen
cleborige eyant generatlon of the hydrogen chloride gas
t hough yields in exanples are 60 to 75 % at nobst, and
a much higher yield is desired. As disclosed in
oZble hih BbhEyredel zhi o i or vObpo bine i z dtliddh qataby 5t s
tr'Fgﬁ@EQ§BQQ¥¥ﬁéh§QﬁfEﬁ@a%%v%Qﬁgﬂ§9g fhe vention

of 90% rou% a reaction of tetraghloros ane
15i dhregtad 44 Rospsiplase fart ﬁ@lprm@isama-:@go@r etPrPbymeyrzing

altl l&—% L v?r‘i]l cﬁ‘ YL?lth.%de@o%f\ﬁé( %ra’ta l&glts eﬁ@ %tf F%rmula

hydrogen ¢hloride gas 1S ge
1HPIMBATFAER dr- ngFPﬁéa’Ead‘{‘Fa]l%ﬂstltCJd?fP]p%Qﬁﬁ &él aaﬁreéseyi catalyst

c@héaﬁeu&atl&&ss@tdudg eldudranidio. fy Lifafk X% s$uhdnestghidm, a
g ield MAthout generation o corr03|ve gases such

h%é %9% t and an electron donor; an organoaluminum

compoundconstituent; and [C] thecatalyst constituent of Formula

14 or Formula 15.

In the present invention, a solid constituent of the
catalyst, containing magnesium, titanium, a halogen element and
an electron donor indispensably, is used as the constituent (A).
Since there is no particular restriction as to the method for
preparation of the solid constituent of the catalyst, it can
be prepared by using methods for example those proposed in
JP-A-54-94590, JP-A~-56-55405, JP-A-56-45909, JP-A-56-163102,
JP-A-57-63310, JP-A-57-115408, JP-A-58-83006, JP-A~-58-83016,
JP-A-58-138707, JP-A-59-149905, JP-A-60~-23404, JP~A-60-32805,
JP-A-61-18300, JP-A-61-55104, JP-A-2-77413, JP-A-2-117905 and
others.

As to the representative method for preparing the solid



chloride gas. a-Aefin Polynerization or
Copol yneri zation Catal ysts For achi evenent of the

above object, the present invention is dir@sdsedda pecification
catal yst for polynerizing angcopol ynmerizing an  asat12.2.2007
a-ol efin, which includes the catal yst constituent of

Formula 14 or Fornula 15. For exanple, it includes

[Al_a solid catal yst constituent consisting

cakzbntt gongtétugagnel uihetict aamn ie esemphl Hrrd (&) epiigithod

wialeh %n@iﬁ%tersoaod?e%aih&] a %@{&qwbeﬂ%eﬁﬁa, COTRAWRE ron
constituent; and [C] the catalyst constituent of
derphured 13 5LLRBAHM drakide nCPRBOBREseMT | AVBRET BHNY g and

d 594 Ty Lo ShiehUeRta eb1bBat €atalsst theAMABNREct with each
€$%€23|un1 titani um _a_hal ogen el enent .and an .

° PP AR 1 1Rl SpESaBRya LY ST Geatas UeRE, (11) Amethod

wiE DS idohnp@n b e6A) i s 5 S iRy bed Ehé $i i cBApblAd|Ad an electron
restriction as to the nethod for B&e ration of the

ALY d et it nerr adfEne 4 Alyanitm © pemprEpsy e the
réyulising sathads {orp @i tatdassoidResed vist and others.
JP- A-54- 94590, .JP- A- 56- 55é05 Jf-@[ 56: 45909, . ¢ th
IP- A- B8 65165 1 Uy poRPE YNGR L L afpl oy ToF pigRggation of the
sJPtdA-E8-a836@6¢od P A 58r B3[P inclBdAsS8 mb3Bé3d,um halide and
2 B RB ot B oBR0 e ARy - s3T5 MagBeR YR Jifg F¢ specifically
igPLdes 112g06sand  ditlverisie Asmagnébium e pregeéntat invegnesium
- d i lid ol j dat : .
1GBLI0T, o, RRGRALLIA IBITNED RS aiiSdun ontoride s
peohbertaehy (Rreferhble .canSpeckkbrpllyi edthie) adi(alkoxy)
r | | a :
o AL E B8 B (oS R T R magnesium,
di ORpRUPROX BINIBeEFWNng and di ssol vihintiheresy) magnesium,

eﬁ%ﬂf%eﬂ%ﬁjfrﬁ’ét(%ﬂ@@mﬁlo cont acét%iﬁ(ﬁﬁﬁtbg%ﬁg n%n%rg%%ium,

preparation o e pata1yst constituent, (I .
DWh? e ( e BRpFY Seagrr shgm Aty of htsdnesThm @b hpduprly Hrgaes Lumn
a8l B! (rPbu tdOmagh e i ¥eBtpand AtdiNg, @rEFE%EbW@. These

0

hal i de conpound to the resulting sol ution .
dpi_ERPRY ht B2GNESLPR BRI D8t PoRPageseryy TRECHARHeS URstal

n&QRPOUNE aveh | 2| £1E6hoDr ERAFRE | PRe Hénddeost SO h&logen or a
h%ﬁtalé§t constjtuent [A%?lncludes a magnesi um hal i de

Q9L GPTEF KXY MrdgrieSPERP UAe Magnes? kg Mag@es tun may

bspempiogadll yolely or in combination of two or more.

The dialkoxy magnesium for use in preparation of the solid
catalyst constituent [A] may be shaped in a granulated, powdery,
indeterminate or spherical form. For example, the use of
spherical dialkoxymagnesiumcanproduceana-olefinhomopolymer
excellent in morphology and having a narrow particle diameter
distribution, or a copolymer powder with another a-olefin to
achieve good powder fluidity. This is effective to solve the
problem associated with clogging of hoppers and lines during
production, for example.

Specific examples of the titanium halide compounds
available for preparation of the solid catalyst constituent [A]
include tetrahalide titanium such as tetrachloro titanium and

tetrabromo titanium; trihalide(alkoxy) titanium such as



i ncl udes magnesi um chl ori de, magnesi um brom de,
magnesi um i odi de, and magnesi um fl uori de. The

magnesi um chloride is particularly preferabdRolidated specification
Specifically, the di(al koxyg7-magnesi um i ncl udes disat 12.2.2007
(met hoxy) magnesium di (ethoxy) magnesium
di (n- propoxy) magnesi um di ( n- but oxy) magnesi um

et hoxy( n- propoxy) magnesi um

et ho t hoxy) nmagnesi um : ) .
CEHPOAOt SUROS G Hage thhng. of hek hAfeEo ¢thoxy) titanium,
tﬂiélie_lda@elwﬁnﬂ@weﬁ)if m%rjﬂﬂﬂngih( n- bu%@iiﬁd?lﬂfﬁﬂﬁﬁﬁiﬂﬁﬁﬁrﬁtanium,

rticular ref erabl e. ese di (al koxy) magnesium |
tﬁha’@r%%o HF%J@%‘?’EW HEFEH ng a mtwlb%@w@hﬂﬁwtﬂﬁ%uml
tﬁi?ﬁ@m¢(bep$KyXHfﬁﬁﬁfﬁTPf anﬂa|g&ﬁ$ﬁﬂ&gﬂ?ﬁ}oxy)titanium;
a n- cont ai ni ng. .netal conpound. e di oXy
d%%%ﬁ%@?&ﬁ% §O* Pl Lt 0¥ed sol ely or i A%EBnbi nation of 28
dimbl@ron@ir&etl?’@e{])d&ia&équml X nagnlafpi@mém(dm Hdky) titanium,
rati,on of the soli cat st. constituent [A]..nay,

A R L P Ro by i S B ST A b S o
ag@heri cal hedhdefForieXaopketithriuse of sphlewrhcal as
' [ C roduce an_a-ol efin hanmopaol yner .
o R S 80a havi L L Tt R Ao,
cifianef{eripdbpexy buttaomiuny andopoh yoms (tfpoiteleroxy tthi tanium.

| ef ' . powder_fluidity,
PEROLOR aE1 0 S o B P B 2R BT b Ly mese
Tk amien gyl e o imdio seespdieg ald sededyr pngin produttatoion of
thOroexagpLle. Specific exanples of the titanium halide

conmpounds available for preparation of the solid '
cat al 3¢ emtieusangrafon yeleude preepakatide oftilne welid

cstiglyas tehsachliene triatjaniimand 4 ehé@?%??&éﬂgf 2 bund,
trihalide(al koxy) titani umsuch as Consoli date
PEpher P tuenditomatic dhegenmoropgperably anorthophthalic

dies€dtor ofmet hopondpH@d e B Esbbor QLRIN®tItAN MM udes
dtrlchlﬁéoﬁgro 0X 1t|tan|um trichl oro(but oxy)titani um
PP EREhBERBPRBX)T LR Fani (L S B RHOBN A AL ethy
otthaﬁpl@ﬂﬁép&@@p%@’_@h?ﬁmuﬁioﬁﬁﬂ (I)r%ho%htﬁl?(lat?’ di-n-propyl
tribro gutoxytltanl n [ allgxs%la oxy)titanium
LA AER R o( di h%%%%&yf { P TR | dttnophtnalate,
(uH-ioht i péthet hoxy) tidarhophthdi &b oro (di propexphtyl) ethyl
Lt ani and di chl or l{}%%butox g titaniupm and,
Oﬁ%??%%%ﬂ%}%ﬁibxy)lifﬁﬁi ]Sucﬁrg ophthalate, gllso“butyl
orthophthalate, n-pentyl orthophthalate, diiso-pentyl
orthophthalate, di-n-hexyl orthophthalate, bis (2-ethylhexyl)
orthophthalate, di-n-heptyl orthophthalate, di-n-octyl
orthophthalate and others. Particularly, diethyl
orthophthalate, di-n-propyl orthophthalate, di-n-butyl
orthophthalate, diiso-butyl orthophthalate, di-n-heptyl
orthophthalate, bis(2-ethylhexyl) orthophthalate, and
di-n-octyl orthophthalate are preferable. These orthophthalic
diesters may be employed solely or in combination of two or more.
Compounds having two or more ether groups shown in JP-A
3-706, 3-62805, 4-270705 and 6-25332 may preferably be employed
as the electrondonor. Further, maleic diestershavinga linear
or branched alkyl group with 2-8 carbon atoms shown in the

republished WO 00/39171 may be employed as the electron donor.



chloro(trimethoxy)titanium chloro(triethoxy)titanium
chloro (tripropoxy) titanium and chloro (tributoxy)

titanium Particularly, the tetrachl oroti t@Hsohddtdd specification
preferable. These titaniumjgalides may be enpl oyeg at 12.2.2007

solely or in conbination of two or nore. The el ectron
donor for use in preparation of the solid catalyst
constituent [A] includes a Lewi s basic conpound,
ABPRE dhRMake bF GHESItE rdi 63t &rPukylanpkedies ablgamnicularly
ppefbephibalic diester. The orthophthalic diester
speci fi cal i ncl udes di nethyl orthophthal ate

I ;
(et hy@ﬁgm?%wmbwh&mm%%,anF%tWr constituent [B] used
ig_rﬂHBDplabBéflﬂtianiel(qrﬁiihfaﬂhlﬂc?ﬁ@@}(é|arﬁé%th&?ﬂ!fglhﬁfllifﬁ?n halide such
i-n-pro Qrtho al ate, (n-butyl)n-propy
a%ra{h%gh%l&fﬂépum(ﬁz%at%a%%%ﬁlw%%ﬁ%mra@@; preferably
afi adkbut wihet hyh, ehdhepdisdiale,lydia nebutalkyl) aluminum.
Sorthg hthalatzé dLISE-%%ty|, ort hopht hal at e, n-penlyl
BPehbpht RAPRPAESGPEd aen it (R tagh hamiriym, 21 (ethyl)
aflumbntexyltof {hephd mh)at a,lltﬂiisu(r:]rz- ﬁtﬁyl(hewt%_l) alum%num,
t hal ate, _di-n-heptyl orthopht ate, _di-n-octy
cELLRSBRPRE Bt o albrarHEr s s ey Gt Y ana
toi{hepht hal abbumilhum: prapytg ottidwpht ted aétehy -akdmdyhm is
i 1.50- butyl _aorthophthal ate
pEEERE A A Cr LA e Y bEBBRLAT LRk By fomoounds may
ber t¢raphehed atspledd odi - hnoctyhbond hopht kel at@ocar er more.
h ' ' . .
23801 SLEBhS T SSERLLAUILIA P 53 855,91 P i on
wEbrbouRd¥ havenpglewedopimbiteréyher groups shown in
JP-A Al??'amﬁln@’b@%ogééggglgﬁiﬁﬂg\ c@ér%;% B stituent [B]

preferably be enploye as the electr onor .
uFpdtdfeEheppiadiad idi pelvnerhagt hgnadtialamt rangds dedhedn 0.1

aBdkydo (Ergb@fé\féﬁ‘lﬁbgtﬁééﬁ% 8ham® 0N oOWmblatM&itio relative
republ i shed WO 00/ 39171 nay be enpl oyed as the

L) BLtPBAUBoRBr theohsbl Adatbal¥pbcrerebi gt - 18l as at
12. 2-29%}no‘§ﬁﬁ:ngftﬂ}ﬁ§@oﬂglt@tﬁeﬁ*tegéP&%ng@'s Be®ledh 0.001 and
15&Ieat% S arglcularlﬁ preferabl e. O'ganoal um num
onpbEhES 2R Yt BetHESBoNsOltu&Td [B] I etPlah ¥pklo (Si/Al)
rplesent toventm@Auhnehudre adnatkyheatupepum halide
iﬁrnggia%%ﬁg%g%ggll%gkﬂgggggég%?ég%P%%égéggé%¥anention
is directed to a catalyst for polymerizing or copolymerizing
an a—olefin, which, in addition to the constituents [A], [B]
and [C], further includes [D] an organosilicon compound

constituent represented by Formula 21 or Formula 22.

Formula 21

NR3

R3N\ -
Si
r1G" \\\E)IlI

Formula 22



an al kyl alum num and specifically a tri(al kyl)
al um num  Specific exanples include tri(nethyl)

alum num tri(ethyl) alumnum tri(n-propyansolidated specification
alum num tri(n-butyl) alumpum tri(isobutyl) as at 12.2.2007
alum num tri(n-hexyl) alumnum and tri(n-octyl)

al um num Anong those, tri(ethyl) alumnumis

preferable particularly. These organoal um num

conmpounds may be enployed solely or in conbination of

t Wedy nore. et yal um noxan, produced through

react i ow_ of_Aal kyl alumnumwith water, may be

enpl oyed. il arly. An ampunt of the organoal um num

c d co%tbt&gnt [B] used as the a-olefin

pol'ynmeri zati on Cat al yst ranges between 0.1 and 1500,
preferably between 50 and 1000, in nolar ratio

relative to titaniumin the solid catalyst

constituent [A]l,. An_anount the constituyent [,C
r anget? BGHBER - 86 F onR ar’%? ﬁ@%ﬁ&ﬁﬁytﬁepmélérgﬁtywnts
aahgdbpcanbanl @foﬁth]h@\[f:ilﬁ_i]/NﬁO $et@_tib<v1§ é’ﬁorﬁé t)tmcfmmiiﬂg an
consti.t uent . For_achi evenent of the above .

o PR S R s RSP BRE L F s Scatib §7RUD having 1
todt ahybonfaronpol $peci. fi agsemlepobyierizdéngle aBthyl group,
ef] ich, i ddition to the constituents ]
Baft Gndhn - For R B0Phr ik hyBuh Riso ST pREsH groue,
1gonbatind gconpii teenbutepresewp edsby-Fotyll er@dp orn-pentyl

I 1 = '
TEOR S Pl s FUSIaPERE AT, grtey & heb§E aroup and
cyolohoppy gRIMP- ~AReng| thesep neRylngFoupula pdrigicularly
pFersylaq22 of the invention, R represents a

hydrocar bon group having 1 to 8 carbon atons including
an URs&CeREESeatsr ashydracesbani greep hanidib@atbold carbon

a86R8P dravi ey b0 S 8CaH HOS AR, PRI G 18X 8S group
thiE% éngéugg é§¥ggg a'gﬁg? preferably 2 to 8 carbon atoms,
or a hydrocarbylalkoxy group having 2 to 24 carbon atoms,
preferably 2 to 8 carbon atoms . Among these, a hydrocarbon group
having 2 to 24 carbon atoms or a hydrocarbylamino group having
2 to 24 carbon atoms is preferred.

Specific examples of the hydrocarbon group having 2 to
24 carbon atoms include ethyl group, n-propyl group, isc-propyl
group, n-butyl group, iso-butyl group, sec-butyl group,
ter-butyl group, n-pentyl group, iso-pentyl group, n-hexyl group,
n-heptyl group, n-octyl group, cyclopentyl group, cyclohexyl
group, texyl group, phenyl group benzyl group, tolyl group and
the like. The other example is a hydrocarbon group containing
silicon atom such as trimethylsilylmethyl group and bis
trimethylsilylmethyl group.

Specific examples of the hydrocarbylamino group having
2 to 24 carbon atoms include, dimethylamino group,
methylethylamino group, diethylamino group,
ethyl-n-propyl-amino group, di-n-propyl-amino group,

ethyliscpropyl-amino group, diisopropyl~amino group,



et hyl group, n-propyl group, iso-propyl group, n-butyl
group, 1iso-butyl group, ter-butyl group, sec-butyl
group, n-pentyl group, iso-pentyl group, oysHsolidddydpecification
group, n-hexyl group and cyglohexyl group. AnDNQ asat 12.2.2007
these, nmethyl group is particularly preferred. R2
represents a hydrocarbon group having 2 to 24 carbon
atons, preferably 2 to 8 carbon atons, a
PHEP bt@EDY| GRPWR: g HRAT 1HERG rer R 0 I derore tdndimneimino
gpégberably 2 to 8 carbon atoms, or a
hydr ocar byl al koxy group having 2 to 24 carbon atons,
pr ef eSRBF L Jtheé*a@Pg&er@ﬁ tét%ﬁydrowﬁglﬁ%%y group having
2 fﬁtdQ@C@abgan HtHMe 1RaYLAE Retifo:d g%ru%onl%oﬁ@o;?asxﬁ group,
dr oc Ian1no roup havi ng to 24 carbon ons 1s
a%¥e¥%¥a% o%%e%??&% exanpl es of the hydrocarbon group
haVIHQn&nQOthéﬁ C@&bgﬂlabQ@%p WﬁhﬂgeagthyFer9mpgroup and
ro rou |so o grou n- but rou
1?%’8 ‘Bﬁ%l %ﬂ”u@r él‘fﬁ %Serlﬁafwt?g}oﬁﬁow and
tearpientyl ggffﬁfolﬂ) N m@ﬁeﬁtﬁr 0@@011 he@ii(étﬂf/l)ék@lno group,

T R e R B R
gr oupR? Noh:gbrgsenpsamobolﬁeyctli@ amie ofrer Biatimbe7iso 40
8Byl SEALDON ALOLD, GOt Bling, SLELCORALAM SHEN A% atom

I et ST [
f@rmnethytimtyshelaybngrﬁm© p6$¢cyélncexaﬁmbe;rmﬁptmmy be a
b 0 Vi 2 tQ 24 ¢c rbon at
-UESERAOUL 0L D SEOURL N0t 1S . B PO ATy or
e@térﬁ;«yams'ﬂttg:radw@ pOéYhytlmcmmmd ganiipe ’@T@uptrogen atom
oflivrs Bbqgﬁ:ycﬁ%né}nﬂ{& Qou efg%id g!?i‘&@ﬂ}(”@o 9HAUD; 11 con
di i sopro am no ated specification
atom.o stlé@ Ghoefc2s! ﬁqgn rsipgiwRsl grcodprmpBperNdbaed . Thus,
tHé ?J‘dﬂ,ycﬂi&(il@éﬁﬁ:[% g}ébﬁﬁ%dﬁ 19? deFHi AR a§9%‘fiﬂét@1tuéentt formed

exanples o rocar byl a y group having

by gzherikad lé(t‘izﬂ%iliwﬂft&i’é aﬁ@tﬂﬁ@@l gt@mby regevEngddighydrogen

a 86QUDsom Ahe ge&oﬁa&%yangﬁrww et} Ensraerf&myko%g% 21,
such as n-propy 5 qboup and isopropyl group
i So-

e@ggugngueﬁ LwWoj Lﬁ%ﬂ“Rﬁ%ﬁﬁYzﬁﬁithe same or dlg%erent

Specific examples of the polycyclic amino group include

amine compounds asmentionedbythe followingchemical structural

formulas 23; perhydroindole, perhydroiscindole,
perhydroguinoline, perhydroisoquinoline, perhydrocarbazole,
perhydroacrydine, perhydrophenanthoridine,
perhydrobenzo (g)quinoline, perhydrobenzo (h)quinoline,
perhydrobenzo (f)quinoline, perhydrobenzo (g) isoquinoline,
perhydrobenzo (h) isoquinocline, perhydrobehzo(f)isoquinoline,
perhydroacequinocline, perhydroaceisoquinoline,

perhydroiminostilbene, and amine compounds in which some of the
hydrogen atoms other than the nitrogen atom are substituted with

alkyl group, phenyl group or cycloalkyl group.



ter-butyl group, cyclopentyl group, diethylam no

group, ter-butoxy group, and the |ike are preferably

used. R3 N represents a polycyclic am no grOsolididdpecification
7 to 40 carbon atons, whereiijn the carbon atons angk at 12.2.2007
the nitrogen atom forma cyclic skeleton. The

polycyclic am no group may be a saturated polycyclic

am no_group, or may be a partially or entirely
FBE@H?% gged pol ycyclic anino group. The nitrogen at om
Q ed direct to

lic gm no D can
' e ¢¥ hem
bondlng|qhe N atomto Si atonby renD ng the hydrogen

? $n1fr n1the secondar n1ne Hn the general

grydreindole  Ferydizeingele; wo Eeerhxﬁrgﬁ'aem@ena e dpqfepquinoline
same or dlfferent. SpeC|f|c exanpl es of the polycyc
am no group include am ne conpounds as nentioned
i pg._chem cal structural formul as 23;
per hy drety

perhydrqbenzo(f)qU|nollne | ‘ H

rob I soqui n I|ne
P E’Fﬂ‘égfogar % %g i s 03 Ui n gﬂerl?yél reacridine Perhydrophenanthridine
perhydrobenzo(f)isoquinollne per hydr oacequi nol i ne,
per hydroacei soqui nol i ne, perhydrQi m nostil bene, and
ani ne conpounds in which songy S

NH

0 e.Perh :
BQJhD&’r%e%'zo?é&Lmo rgn)eI I ne Blerﬂyl(\&rc’)\llnenztlb(h@qulﬁ'ﬂo!ine Perhydrobenzo(fiquinoline

H
N
NH
Ly

Perhydrobenzo(glisoquinoline Perhydrobenzo(hjisoquinoline  Perhydrobenzo(flisoquinoline

0 oo

H

Perhydroacequinoline Perhydroaceisoquinocline Perhydroiminostilbene

Further, R® NH represents amine compounds such as
1,2,3,4-tetrahydrogquinoline and



Per hydr ocar bazol e Per hydroacri di ne
Per hydr ophenanthridine HHN N NH ca"') |
Per hydr obenzo( g) qui nol i ne Per hydrobenzo( h) agoomieliddi@ specification
Per hydr obenzo(f) qui noline HasIN NH ari NH as at 12.2.2007
Per hydr obenzo(g) i soqui nol i ne
Per hydr obenzo(h)i soqui nol i ne
Per hydrobenzo(f)i soquinoline NH aNN NH H
1 per fiyfir bakeiy dbP 1 sRIPR MR e mesddoned hg the following

chen byt @t%eeﬁkhh%&ﬁulﬁgrzme&m&lNa! ﬂa%r1%§QW®s%ﬁdl%ted
3, 4- tetrahydrqu|noI|ne and

ounds such as
PRDHERE | Uared noyeanaqi 6 ir L ChgoRs efbrbe bydFogen atoms

ofhér Lkt thaﬁyﬁf él@%d%pbkﬁes@@sf@@&t@@%tlﬁyaiﬁﬁl group,
structural fornulas 24, which is a

pB%PY?a?F%“Hn%Et%¥% R KPbI PEYRP i ¢ ani no conpound, or
in which sone of the hydrogen atons other than the
nltr atom are substituted with al kyl group
@g g?oup or cycl oal kyl group. Forrmula 24 NH H
ahydr oqui nol i ne

, A nol i ne, 1,2, 3,4-tetrahwy
1, 2,3, 4 t et,fahydr oi soqui nol i ne, and the|r derlvatlves
As to the dﬁgan05|llcon conmpounds represented by the

1.2.80Mrudteatddroquinelie can be exenph 2f3 Adet@ahydroisoquinoline
bi sper hydr oqui nol i no conpound represented by the
formula 25, a bisperhydroi soqui nolino conpound

repr f@léﬁii*‘ ﬂgféPgﬁiezgxamﬂlgBeépxﬂ{ gﬂﬁﬂglégﬁﬁounds

perhy 0|squ|no i'no, conpoun
represented R? NH include perhydroguinoline,

perhydr01soqu1nollne, 1,2,3,4-tetrahydroquinoline,
1,2,3,4-tetrahydroisoquinoline, and their derivatives.

As to the organosilicon compounds represented by the
formula 21, there can be exemplified a bisperhydroquinolino
compound represented by the formula 25, a
bisperhydroisoquinolino compound representedby the formula 26,
a {perhydroquinelino) perhydroisogquinolino compound
represented by the formula 27,
bis(1,2,3,4-tetrahydroquinolino) compound represented by the
formula 28, a bis(1,2,3,4-tetrahydroisoquinolinc) compound
represented by the formula 29, a
(1,2,3,4-tetrahydroguinolino) (1,2, 3, 4-tetrahydroisoquinolin
o) compound represented by the formula 30. In the present
invention, the bisperhydroquinolino compound represented by

Formula 25 is particularly preferable.

Formula 25



represented by the fornmula 27,
bi s(1, 2, 3, 4-tetrahydroqui nol i no) conpound represented

by the fornula 28, a Consolidated specification
bis(1, 2,3, 4-tetrahydroi soquipol i no) conpound as at 12.2.2007
represented by the fornmula 29, a

(1, 2, 3,4-tetrahydroqui nolino) (1,2, 3, 4-tetrahydroi soqu

nolin o) conmpound represented by the formula 30. In

the present invention, the bisperhydroquinolino
compound represented by Fonnmpl a 25 IS partlcularly

i|dat ed

4 Ri4
Fa_Rip

For mul a R9 Rz' kcﬁltcﬁﬂ Sid L ‘fq‘ ' N
| 1 /S.< 1
RO OR



810/ \ml. Formula 30 .R4 Si RQ \QRIn the above
formul as, R4 represents a substituted group on the
saturated cyclic skeleton of the general fordnsbidd®d dNecification
and is hydrogen atom or a,saturated or unsaturateg at12.2.2007
al i phatic hydrocarbon grolp having 1 to 24 carbon
atons. The preferable exanples of R 4 includes
hydrogen atom nmethyl group, ethyl group, n-propyl
Fogmolip, 26s0- propyl group, n-butyl group, iso-butyl
group, ter-butyl group, sec-butyl group, and-the
i ke. The nunber of hydrocarbon groups substituted on
~the s@turated cyclic stLyctu;e of R3 N may be 1 or
repf esent-o by t e _formul a
i ho)d [
dat pdjspeci fi ¢ation Za-iiq
nost
resernpql nventign. Speciific

thyI substi t ut ed- grhyd/oquinolino)dinethgxysila

ne conpounds i ncl ude,

bi s( 2- nethylperhydroqu di met hoxysi | ane,

bi s( 3- et hyl perh afﬂg|.\2%a' :ﬂoxysilane,

bi s(4- nmet hyl per hy rqu|noI|no)d|ne hoxysi | ane,

bi s(5- et hyl per hydr oqui nol i no) di met hoxysi | ane,
Fofﬁ (H-get hyl per hydr oqui nol i no) di net hoxysi | ane

bi s(7- met hyl per hydr oqui nol i no) di net hoxysi | ane,

bi s( 8- met hyl per hydr oqui nol i no) di net hoxysi | ane,

bi s(9- net hyl per hydr oqui nol i no) di net hoxysi | ane, bis

(10-nmeth Iperhydrqu|noI|n di net hoxysi | Zhe -and t he

Formula 28

R* =

r'd Nor?



bi s(2, 4-di met hyl per hydr oqui nol i no) di met hoxysi | ane,

bi s( 2, 5- di net hyl per hydr oqui nol i no) di net hoxysi | ane,

bi s(2, 6-di met hyl per hydr oqui nol i no) di net hoxyGaérsai®ited specification
bi s(2, 7-di met hyl per hydr oqui,3ol i no) di met hoxysi | ane, as at 12.2.2007

bi s( 2, 8-di met hyl per hydr oqui nol i no) di net hoxysi | ane,
bis(2 9- di net hyl per hydr oqui nori no) di met hoxysi | ane,
S? 10- di net hyl per hydr oqui nol i no) di net hoxysi | ane,
@, 49di net hyl per hydr oqui nol i no) di et hoxysi | ane,
bIS(3 5- di met hyl per hydr oqui nol i no) di et hoxysi | ane,
bi s( 3, 6- d|nethylperhydrqu|nollno)dlnethoxysilane,
bi s( 3, 7- dgmet hyl per hydr nmet hoxysi | ane,

bi s( 3, 8 d nethylperhydro 'nethox si | ane,
’bISE§ ) ' Bk ysi | ane,
Ay sSi|

ijéi ares
go [l si | ane,

'nethoxy3|lane
Bnol i no) di net hoxysi | ane,

bis(4,6-d WD
bi s(4, 7-di met hyl per hydr o
bi s(4, 8- dinethylperhydroq

bi s(4, 9- dlnethylperhy ollno)dlnethoxysilane,
Consol i dat ed speC|f| N 2 at 12.2.2007

bi s(4, 10- dinethyl 3fd|nethbxy3|lane
bi s(5, 6- dlnethylperhydrqu|no d|nethoxy3|lane

bi s(5, 7- di met hyl per hydr oqui nol i no) di et hoxysi | ane,

Fogmﬁig &g di net hyl per hydr oqui nol i no) di met hoxysi | ane,

bi s(5, 9-di et hyl per hydr oqui nol i no) di et hoxysi | ane,
bi s(5, 10-di nmet hyl per hydr oqui nol i no) di net hoxysi | ane,
bi s(6, 7-di met hyl per hydr.oqui nol i no) di met hoxysi | ane,
" bi

s(6 8- dlnethylperhydro U|noI|no)d|nethox si | ane,
bi si | ane,
bi ol i Mepda i ysilana

bi
bi

b _ ysilané,
bi , i N s : i si | ane,

In the above formulas, R*? represents a substituted group

on the saturated cyclic skeleton of the general formula R® N
and is hydrogen atom, or a saturated or unsaturated aliphatic

hydrocarbon group having 1 to 24 carbon atoms. The preferable

examples of R includes hydrogen atom, inethyl group, ethyl group,

n-propyl group, iso~propyl group, n-butyl group, isb~butyl group,
- ter-butyl group, sec-butyl group, and the like. The number of

- hydrocarbon groups substitutedon the saturated cyclicstructure

of R® N may be 1 or more.

As to the compound represented by the formula 23,

bis (perhydroquinqlino }dimethoxysilane 1is exemplified.

This



bi s(9, 10- di net hyl per hydr oqui nol i no) di net hoxysi | ane and

the like. Specific exanples of

bi s(trinmethyl - substi tut ed-per hydroqui nol i no}eHserddiaxyecification
i lane conpounds include, _2.- as at 12.2.2007
bi s(2, 3, 4-tri et hyl per hydr oqui nol i no) di net hoxysi | ane,

bi s(3, 4, 5-trinet hyl per hydroqui nol i no) di net hoxysi | ane,

bi s(4,5,6- trlnethglperhydrqu|nolno)dlnEthoxyS|Iane

COPRPSNG 1 P NASIR ST SRR RIE 0 Bhesidn) idiurstth bR o f tAR@resent

1bV§ﬁ§18n8 trimet hyl pgsbygdfpgui nol i ﬂgghoxysbkane the
bi s 9-trinet hyl perhydroqui nol i no) |nethoxy3| ane,

bb? %t@YiOSFPFh%?%?@%ewﬁwa%%ﬁmw&nw RIS e

c@mgo@ﬂgsllke Further, there can be exenpllfled include,

b%ﬁgfﬁwﬂF%&ﬁPﬁﬁhyﬂa?%%l%%%%&@kﬂ&mﬁ&ﬁQ%uﬁ%&ﬁm%m)d.nethox

bySKBameﬂEylperhydro uinolino) leFEFoxy51l?ne, di met h
o BFY NSEg9bbDeh noL L3, e Tyl perfast oGl el T et o

imeéthoxysilane,

biﬁeﬁhlydtngup@ﬁhyﬂﬁc):@élﬂ@lihyé pe1 ek Ogyis DDA h&0) di net hox
oYt 2 et DS P s bRy sibg meLhat 1P bR B U6Gs HFR%0) di met hox

bys(VamenbylpbnhpﬁrdquﬂoBp@@)éim@&h@mwsxﬂﬁneﬂs at

b%géghéggﬁ PRERY ABT FEI TR 0P LTSt FEUF hb P %0) di met hox

bys(9amehbylperhydroqulnollno dimethoxysilane,

big@;ayﬂéeﬂmgkwg}_&&ufﬁ&fﬂﬁéﬂ}{&ﬁ&%@ 109 JIELA0K, e .

(perh@@ﬁ@kﬁ#%ollno)(8 met hyl peebnppdpdesi nol i no) di met hox of

T R G T R e

cy@ppgn fe, include,
bigezPydagﬁétngh§@9m§&90a§iHaipﬁéﬂaﬁ&&aHéﬁgé%fgﬂgl”Etho
bﬁg?é 4~ g?ﬁe?ﬁylperhydroqulnol1no giﬁeggggygllgne,

bis (2, 5-dimethylperhydroquinolino)dimethoxysilane,
bis(2, 6-dimethylperhydroquinolino}dimethoxysilane,
bis(2,7-dimethylperhydroquinolino)dimethoxysilane,
bis(2, 8-dimethylperhydroquinolino}dimethoxysilane,
bis(2,9-dimethylperhydroquinorino)dimethoxysilane,
bis(2,10-dimethylperhydroquinolino)dimethoxysilane,

bis (3, 4-dimethylperhydroquinolino)dimethoxysilane,
bis(3,5~dimethylperhydroquinolino)dimethoxysilane,
bis(3,6-dimethylperhydroquinolino)dimethoxysilane,
bis{(3,7-dimethylperhydroquinolino)dimethoxysilane,

bis (3, 8-dimethylperhydroquinolino)dimethoxysilane,

bis (3, 9-dimethylperhydroquinolino)dimethoxysilane,
bis(3,10-dimethylperhydroquinolino)dimethoxysilane,
bis(4,5-dimethylperhydroquinolino)dimethoxysilane,

bis(4,7-dimethylperhydroquinolino}dimethoxysilane,

(

(

bis (4, 6~dimethylperhydroquinolino)dimethoxysilane,

(

bis(4,8-dimethylperhydroquinolino}dimethoxysilane,
(

bis(4,9-dimethylperhydroquinolino}dimethoxysilane,



bi s( per hydr oqui nol i no) di met hoxysi |l ane is preferred.

Exanpl es of the conpound representedby the general f

ormul a 24, there can be nentioned Consolidated specification
bi s(per hydr oi soqui nol i no) di.get hoxysi | ane and the | asa®.12.2.2007
Exanpl es of the conmpounds of

bi s(met hyl - substi t ut ed- per hydr oi soqui nol i no) di net hoxys

i lane s include, bis (1-nethyl perhydroisoquinolino)
bﬁ$h@th%y@§m¢%ﬁggperhydroqulno ino)dimethbxysilane,

bbb 8§ 36%1%%@@1%&95 P SOGH 101 1 19) & et hoxysil 1| ane,

met hyl perhydroi soqui nol I no d|nethoxy3|lane
bb$§é57n%%m@t el pSEh vl ot § hossesh hadifo,
wwwmmmmﬂ@%wﬁwwmM@ﬂﬁﬂ@%ﬂﬁ@

dr0|squ|nollnogdlnethoxy3|lane

%ﬁ%ﬁ%%?+m@%&ww%w&%wM%@ﬁ%%
bb$$$?1@Eﬁ?ﬁéﬁﬁfhﬁégwwéﬂ&wuk%}{Kﬁﬂ%ﬁﬁ&?&ﬂﬁ%i%ﬁﬁb ;
ohgb: - AR Gy S8 abl el SO BB B e o
bbk $6 ﬂsmizhythgsylbéthwt@@lupmhym i SRSt Y0y & 03108 et hox

oY S Lb 5o 20 R kLSt h v Br b o) IS R TEMERT 1 ane,
O oot il Py O oL o) ﬂ?ﬁlﬁfﬁ”ﬁfﬁﬂi
bpk 01 18 28 ShaER Y PRED AN ED G BETHL B2 IR R TEIS | e
bbs$?19?ddmaéhhyppehygdoqusmqh1M®]dnmeﬂhmzyhnkymejane
oPL26 118-dLAEL YL BeLRydr ghepaul nol| Ao ALREL horysld ane.

------ ron  -29-
bag(&t91dlmeQUQIperhydroqulnollno)dlmethoxy81lane,

bE§§§118 Q%ﬂ?%ﬁ%k?@£ﬂ%§%§%§?ﬂ&iPR$1&9& LEL fYéﬁéaﬁﬁd. the

1,10-di net per hy I soqui nol 1 no dlne oxysl | ane,
bk@(S 4- d|nethylperhydr0|squ|noI|no)d|nethoxy3|lane

bls(3sgegiﬁ§éhylperhydr0|squ|%%a k% met hoxysi | ane, of
bi s( 3, 6-di met hyl per hydr oi soqui nol 1 no) di met hoxysi | ane,

bbﬁé?elmeahﬁérﬁ9b§§%ﬁyae@rg@anyaﬁpgﬁbw@lh@@h@xwgth@mESllane
Cgmgggngsdlnethylperhydr0|squ|noI|no)dlnethoxy5|lagﬁclude,
bis(2,3,4-trimethylperhydroquinolino)dimethoxysilane,
bis(3,4,5-trimethylperhydroquinolino)dimethoxysilane,
bis(4,5,6-trimethylperhydroquinolno)dimethoxysilane,
bis(5,6,7-dimethylperhydroquinolino)dimethoxysilane,

{

(

(
bis(6,7,8-trimethylperhydroquinolino)dimethoxysilane,
bis(7,8,9-trimethylperhydroquinolino)dimethoxysilane,
bis(8,9,10-trimethylperhydroquinolinec)dimethoxysilane and
the like.

Further, there <can be exemplified compounds of
(perhydroquinolino) (2-methylperhydroguinclino)dimethoxysila
ne,

(perhydroquinolino) (3-methylperhydroquinolino)dimethoxysila
ne,
(perhydroquinolino} (4~-methylperhydroquinolino)dimethoxylsil
ane,
(perhydroquinolino) (5~methylperhydroquinolino)dimethoxysila
ne,



bi s( 3, 9-di nmet hyl per hydr oi soqui nol i no) di net hoxysi | ane,

bi s( 3, 10- di net hyl per hydr oi soqui nol i no) di net hoxysi | ane,

bi s( 4, 5-di net hyl per hydr oi soqui nol i no) di met hGongslidiatetespecification
bi s(4, 6-di met hyl per hydr oi saggL nol i no) di met hoxysi | assest 12.2.2007
bi s( 4, 7- di met hyl per hydr oi soqui nol i no) di met hoxysi | ane,

bi s(4, 8- di net hyl per hydr oi soqui nol i no) di net hoxysi | ane,

bi s( 4, 9-di met hyl per hydr oi soqui nol i no) di nret hoxysi | ane,
Begbndn@qﬂim@l e b &e Tyl oy Berjch yidi ¢ arol) e endoddred ihawy,sila
nbi s(5, 6-di met hyl per hydr oi soqui nol i no) di net hoxysi | ane,

bIS 5, 7-di met hyl per hydr oi soqui nol i no) di met hoxysi | ane,
B?%?BdBoﬂﬂh%@hymﬁbﬁﬁy@?%@E%E&Wh&ﬁi@ﬁﬁ%ﬁ@&#ﬂﬁ%@%ﬁqﬁhﬂ¥YSlla
nbi s(5, 9- di met hyl per hydr oi soqui nol i no) di net hoxysi | ane,
bi s(5, 10-di net hyt per hydr oi soqui nol i no) di met hoxysi | ane,
(B?EéﬁdﬁoﬂPhﬁ?%yF%gﬁ%y@?%h%%ﬁﬁﬁ?ﬁﬁ¥?ﬂﬂ%ﬁ?&&?ﬁ%@%ﬁ tHpxysila
nBi s( 6, 8-di net hyl per hydr oi soqui nol i no) di net hoxysi | ane,
bis%6 9-di pet hy Iperhydr0|squ|nollno)dlnethoH¥S|lane

(BPELBI1890T et WP heP HatBY SRR ¥or PHd) e Fs sila
nbl s(7, 8- d|nethylperhydr0|squ|noI|no)d|nethoxy3|lane

bi s(7,.9-di pet hyl per hydr oi soqui nol i no) dj net hoxysi | ane,
(B?Eé‘?fdi@gﬁmﬁ? %E%gbé%yla%ﬁl%ﬂ%?%‘ﬁ? %%)‘}HWH%%}EW%YSH
abheséBd9tHenkei hyl per hydr oi soqui nol i no) di met hoxysi | ane,

bi s(8, 10- d|nethylperhydr0|3g%U|nol|no)d|nethoxy3|lane

bi s( 9 10%%i met hyl per hydr oi §Cnol i no) di met hoxysFPEpRINdS,
baadpetrhgdlibiein&Xanp) dsmethbkes tbapeubsisppéferred.

g;gffﬁ%gﬁéf¥$ §£§§é$ﬁ55¥£J¥%S¥Q§8ﬁ eggy%ﬁé&gﬁergT¥ormula
2Birs(1,3, 4- tthﬁgehylperhydmmhsqu|noI|ﬁm§d|nethoxymemtmpned

PBr (ST BTPI P RARADPBLPR) I R RO TRS) AP b BB AL an
e, Cobsamnpbesed specpﬂfl cati onthe30- as atomfEon@D07 of
b@‘s?&étﬁy@ 5Gb 9Bt Pyt RRLBY IR QLS QaLLE91 L8091 AL B ROXY S &M ane

‘fﬂﬂ%ﬂkﬁdﬁi7b@ﬁﬂﬁemﬁyhﬁépﬁyavdrééqggﬁenphé?@ﬂﬁ@mﬁbh95Y$ahane,

b€s (3-methylperhydroisoquinolino) dlmethox silane
o038, 7 B TFT et byl perhydror Soqui RoT L nofdl et hokysi | an

é! yip Yy q Yy ane,
bRE$64m8 Ayt bR AYbREbRY IR O $AEVEDRLERBX Y BLREXYSi | an
b?é(6-methylperhydroisoquinolino)dimethoxysilane,
bis{7-methylperhydroisoquinclino)dimethoxysilane,
bis(8-methylperhydroisoquinolinec)dimethoxysilane,
bis(9-methylperhydroisogquinolino)dimethoxysilane,
bis(l0-methylperhydroisoquinolino)dimethoxysilane and the
like.

Examples of the compounds of
bis(dimethyl~substituted-perhydroisoquinolino)dimethoxysila
ne include,
bis(1l,3-dimethylperhydroisoquinolino)dimethoxysilane,
bis(1l,4-dimethylperhydroisoquinolino)dimethoxysilane,
bis(1l,5-dimethylperhydroisoquinolino)dimethoxysilane,

(

(

(
bis (1, 6-dimethylperhydroisoquinolino)dimethoxysilane,
bis(1l, 7-dimethylperhydroisoquinolino}dimethoxysilane,
(

bis(1l,8-dimethylperhydroisoquinolino)dimethoxysilane,



bi s(8,9, 10-tri net hyl per hydr oi soqui nol i no) di et hoxysi |l a

ne and the |like. Further, exanples of the conpounds

of (perhydroi soqui nol i no) (nmonomet hyl - subst@Cdnsbkdhted specification

per hydr oi soqui nol i no) - di nret_hexysi | ane i ncl ude, as at 12.2.2007

( per hydr oi soqui nol i no) ( 2- net hyl - per hydr oi soqui nol i no) d

i meth oxysil ane,

per hydr oi soqui nol i no) ( 3- et hyl per hydr oi soqui nol i no) di
baef ho¥-simsetankoerhydroisoquinolinoydimethoxysilane,

b{ BET NVelL 0l Soa) 1941 PA b SEGINA PELIY USSR R 4
bipés h@a@%m%wmﬂmm%s PRELHYP bisrmydires Wil Hidianto) di
bIBBO5-A¥det R Eperhydroisoquinolino) dimethoxysilane,

( per hydr oi soqui nol i no) ( 6- met hyl per hydr ol soqui nol 1 no) di
bﬁgfﬁo —Qy@@?%ﬁ%gerhydr01soqulno inojdimethoxysilane,
bi HEB Ny 4 DhSOEYIL HOLh P@) & Vs HBE 1Wd PB4 S 6101 4110) di
b?%i? ﬁ@aﬁ%&@ﬁfﬁ%@ﬁ%ﬂ%@%ﬁ%%% ISy ot A1) di
biB{BPo-difét BPEperhydroisoquinolino) dimethoxysilane,
b} 8FANY6r oLmoa, oL 1oL (8; TELhyl per byl ol 29gu) nol { ne) o
b{ ped hyed drsolyl pethpay ¢ 18s gl iyl Des hyLiot 5ot Nhdnd no)
o DL AR B BRE RS ok e 10, e, SompoRIs.
bpseae?a@imethf&aephgdro;sb@@imomqmmwmﬁméEﬁmfﬁsiu&mbby
ot B s O TRy SR kS Eob Rt ey T R 1 o
bpe(4,%-dimethylperhydroisoquinolino}dimethoxysilane,
biBeANYGLABE LAY POME JaliBL BYLREADYELS) SOAULAGLY 0PI ULt
bi Eég h9d#é@@thblpﬁawgrﬁéﬁmumhm bl smeth ooy § hbyuk met
S ouer {1 et op eginvare1ogyisORER,) BB thoxysitane,
bis(5,8-dimethylperhydroisoquinolino)dimethoxysilane,
bis (5, 9~dimethylperhydroisoquinolino)dimethoxysilane,
bis(5,10-dimethytperhydroisoquinoclino)dimethoxysilane,
bis{6,7-dimethylperhydroisoquinotino)dimethoxysilane,
bis{6,8-dimethylperhydroisoquinolino)dimethoxysilane,
bis (6, 9-dimethylperhydroisoquinclino)dimethoxysilane,
bis (6, 10-dimethylperhydroisoquinolino)dimethoxysilane,
bis(7,8-dimethylperhydroisoquinolino)dimethoxysilane,
bis(7,9-dimethylperhydroisoquinolino)dimethoxysilane,
bis(7,10-dimethylperhydroisoquinolino)dimethoxysilane,
bis (8, 9-dimethylperhydroisoquinolino)dimethoxysilane,
bis(8,10-dimethylperhydroisoquinclino)dimethoxysilane,
bis(9,10-dimethylperhydroisoquinolino)dimethoxysilane and
the like.

Examples of the compounds of
bis(trimethyl-substituted-perhydroisoquinolino}dimethoxysil
ane include,
bis(1l,3,4-trimethylperhydroisoquinolince)dimethoxysilane,

bis(3,4,5-trimethylperhydroisoquinolino)dimethoxysilane,



(per hydr oqui nol i no) (4- met hyl per hydr oi soqui nol i no) di net
hoxys il ane,

( per hydr oqui nol i no) ( 5- nEthyIperhydroisoquimdeMﬁmﬁdmmcmcmkm
hoxys il ane, as at 12.2.2007

( per hydr oqui nol i no) ( 6- nethylperhydr0|squ|nollno)dlnet
hoxys il ane,

(perh dr oqui nol i no) (7- met hyl per hydr oi soqui nol i no) di net
§¥ Qﬁﬁmethylperhydr01soqulnollno)d%methoxy51lane,

b:(sp@sr fwdf%amﬂyl@e(&y@tdwo%lwwo% QdHicr Abkya) dLABL
bl(sp(ef'rvrh cﬁ Jﬁmﬁﬂhme(r@yﬁéaqﬁ%&wlmié*qm@ﬁapwé)léaﬁ@tf

bﬁHWQ&B 9Jﬁﬁﬁhethylgf?igdromsoqulnol1no)dlmethoxySLlane,

dr oqui nol i nQ er hydr.oi soqui nol i no) di ne
¥g£y¥ hy perhydr01soqu1nollno)dlmethoxy51lane

addiﬂﬁﬁlﬂﬁj@grhydrqu|noI|no)(perhydr0|squ|noI|no)dlnet
hoxy il ane,
SEHEHW%ﬁhydr&ﬁﬁWRﬁ?%o)(p%thdrBF%qu|HBWPHB?QFnEt of

(ﬁﬁbﬁ&ﬁrdiéﬁﬁhlnollno) (monomethyl-substituted
ég ggtn¥(gerq¥%f w'H%mégpé§§sfﬁﬂﬂflsquIn0||no)dlmTﬁde,

ps]éi:hmdmc} ey oigid )@ Hnes) Hyderguithyal red@idgad inoldhdi) ddine th
(0).4 | | ane,

O?%f ?Qﬁﬂ per hydr oqui nol i no) ( per hydr oi soqui nol i no) di net
(feoxdywlrédsompiinolino) (3-methylperhydroisoquinolino) dimetho

% @ylperhydrqu|noI|no)(perhydr0|squ|noI|no)d|net
oXys i tane,

(RQ¢hﬂd¢®d§mq¢m&nkxnﬂrﬁﬂ1m&9%xkp¢ﬁhydnqmﬁpguumqhu@qhdumetho

i | ane,

(9 net%ylperhydrqu|noI|no)(perhydr0|squ|nollno)dlnet
rejge@iinolino) (5-methylperhydroisoquinelino)dimetho

x§g{&5ﬁghylperhydrqu|noI|no)(perhydr0|squ|noI|no)dlne
thoxy silane,

(F@rmwwwwm TR AL BRATHYA e R i Sided hebime tho
)14ke, et hoxysil ane,

(3 nEthyIperhydrqu|noI|no)(3 met hyl per hydr oi soqui no| i
QﬁﬁQﬁdr01soqu1nollno)(7—methylperhydr01soqu1nollno)dlmetho

xysilane,
(perhydr-oisoquinolino)} (8-methylperhydrosoquinolino)dimetho
Xysilane,
(perhydroisoguinolino) (9-methylperhydroisoquinolino) dimetho
xysilane,
(perhydroisoquinolino) (10~methylperhydroisoquinolitno)dimet
hoxysilane and the like.
Among these compounds,
bis(perhydroisoquinolino)dimethoxysilane is preferable.
Examples of the compounds represented by the general
formula 25 include,
(perhydroquinolino) (perhydroisoquinolino)dimethoxysilane,
(perhydroquinolino) (1-methylperhydroisoquinolino)dimethoxys

ilane,

{(perhydroquinolino) (3-methylperhydroisoquinolino)dimethoxys
ilane,



met hoxysi | ane, Consolidated specification -32- as at
12. 2. 2007

(4- et hyl per hydr oqui nol i no) (4- net hyl per hy dr@srsolifstaridpiecification
no) di . net hoxysi |l ane, -3l - as at 12.2.2007

(5- met hyt per hydr oqui nol i no) ( 5- met hyl per hydr oi soqui nol

no)di net hoxysil ane,

( 6- met hyl per hydr oqui nol i no) ( 6- met hyl per hydr oi soqui nol
(proYly dr ogt Hodyigid Jalfesmethylperhydroisoquinolino) dimethoxys
i1dndet hyl per hydr opui nol i no) (7- et hyl per hydr oi soqui nol

no) di =~ mehoxysi | ane,

(RSl FRA AR ol InGt e Bl rRst A Al sowpdiing) iddaedihery
i Bihex ysilane,

(9-et hyl hydr oqui nol i no) (9- met hyl hydr oi soqui nol i no) di m
(Q§¥Q&drg@ﬁ}qﬂﬁﬁno)(6~methylperhydr01soqulnollno)dlmethoxys
i1d&s jret hyl hydr oqui nol i no) (1 0- met hyl hydr oi soqui nol i no) d

imeth, oxysilane and the |jike. Anong these compounds,
(Rl A ki Prot 1Mo { PRs YR SOE Mot YR INdn sl tihgry s
ingnés preferable. Exanples of the conpounds

represented by, the general. faornula 26 include, _bis
(gt hgr e g Lo eI 1T FoY e FRAHGRR ISl idia hoxys
ildee) i ke. Exanpl es of the conpounds of
(ﬁ%ﬁ%ﬁ&%@@ﬁ%u oy f‘%%@g%ﬁ&é‘ﬁ&%éfsf‘&%ifn%‘ﬂi”n°c!)' A Bays
ibas¢2- net hyl -1, 2, 3, 4-t et rahydr oqui nol i no) di net hoxysi | a

PR AR ne s D TS TR SR 98 e g hoxy

sheane,
(DAL R TER DY dr G o 56 PIYSE RN 00U Q0)H TRISINRU ey

ibar¢6- net hyl -1, 2, 3, 4-t et rahydr oqui nol i no) di met hoxysi | a

8€methylperhydroqyinols L soquineling) di
B R RS T P R L BT R P R s
ihane,

(?tﬁé@hﬂ?ﬁ@yﬁy&rgqéiﬁﬁifﬁé?h§Q£99&£89§$ﬁﬁﬁﬁgiﬁﬁ$¥3@ﬁ%éﬁbxys

ibﬁié‘ee-nethyl-_1,2,3,4-tetrahydroquinolino)dinethoxysila
(9eme BRF1bEBN Y EKEquEXSTPhES (98 rh P8 §P5DQUNES1 Ofo) dimethoxys

ilane,

(6-methylperhydroquinolino) (perhydroisoguinolino)dimethoxys
ilane,

(7T-methylperhydrogquinolino) (perhydroisoquinoclinoe)dimethoxys
itane,

(8-methylperhydroquinolino) (perhydroisoquinolino)dimethoxys
ilane,

(9-methylperhydroquinolino) (perhydroisoquinolino)dimethoxys
ilane,

(10-methylperhydroquineolino) (perhydroisoquinelino}dimethoxy
silane,

(2-methylperhydroquinolino) (1-methylperhydroisoquinolino)di
methoxysilane,

(3—-methylperhydrogquinolino) {3-methylperhydroisoguinolino)di
methoxysilane,



bi s(di met hyl - substituted-1, 2, 3, 4-t et rahydroqui nolino)d

i meth oxysilane include,

bi s(2, 3-di net hyl -1, 2, 3, 4-t et rahydr oqui nol i ne)mdplidetdrbspgcification
silan e, Consolidated specisbication -33- as at asat12.2.2007
12. 2. 2007

bi s(2, 4-dinethyl -1, 2, 3, 4-tetrahydr oqui nol i no) di net hoxy

ilan , , . i _ ) .
@T@%E%f}a? Reyfspauinokinek e vegiiar pAmsi i deamaHdap) di
méthaRyselane, _ _ _
(g%ﬁ%ﬁh;g§é§§§g¥éé31§%f?ﬁtff%féﬁ?ﬁ@fﬁ%ﬁﬁ¥ﬁ£$¥25§é§§g¥?§8)di
mbtisoéRy 81 Uamef hyl - 1, 2, 3, 4-t et r ahydr oqui nol i no) di net hoxy
ila . , . . . .
(Brag oo lhr YRR Be b} (T PRRG R ARRFINGH HARR NP di
mstharyselane, _ _ _
( g:-lﬁéa £h f};legé MLV s di 2 Pr ot B L Rlydr paulnol 1 no) di met XYy ai
mbhet@sblanaet hyl -1, 2, 3, 4-t et rahydr oqui nol i no) di net hoxy
(%L$ hy$hydr uingling) (8- i i 5 i hox
ey Thydreauingling) (B img thv Rl SRTY IS ok
ysilane, e,
(%—xﬁéﬁh?@ﬂ&&%&éﬂﬁ&ﬁn& fo LRLLRDVY Q8 Db I NI IR DY hox
Y%i%@%?e-ainethyl-1,2,3,4-tetrahydroquinolino)dinethoxy
(Bhs{a: 8 et A 10 a0 L PR B FT S e o R e
o§y§5ﬁan%,and the like.

bis(4ﬂgbﬁ@nethyl-1,2,3,4-t%h%§@ydroquinolino)din@g$5gghds'

silan_ e, . , ) ) ) . _ _
(prEhydpognimehine ) (peshvdrel s auytrobinaol ity ke wet hbage 1s
pBéfénabee.

bi s(4,9-dipethyl -1, 2,3, 4-tetrahydroqui nol i no) di net hox
Si|ghﬂx ples gf the' compounds %epgésented gy the gegeral

fbirm@ba7- di met hyl -1, 2, 3, 4-t epgahydr oqui nol i no) di met fgxyude,
bfék?pZ,3,4—tetrahydroquinolino)dimethoxysilaneandthelike.

Examples of the compounds of
bis({methyl-substituted-1,2, 3,4-tetrahydroquinolino)dimethox
ysilane include,
bis(2-methyl-1,2,3,4~-tetrahydroquinclino)dimethoxysilane,
bis{(3-methyl-1,2,3,4-tetrahydroquinolino)dimethoxysilane,
bis(4-methyl-1,2,3,4-tetrahydroquinolino)dimethoxysilane.
bis(6-methyl-1,2, 3,4~tetrahydroquinolino)dimethoxysilane,
bis(7-methyl-1,2,3,4-tetrahydroquinolino)dimethoxysilane,
bis(8-methyl-1,2,3,4-tetrahydroquinolino)dimethoxysilane,
bis(9-methyl-1,2,3,4~-tetrahydroguincolino)dimethoxysilane
and the like.

Examples of the compounds of
bis(dimethyl-substituted-1, 2, 3, 4-tetrahydroquinolino)dimeth
oxysilane include,

bis(2,3-dimethyl-~1,2, 3, 4~tetrahydroquinolino)dimethoxysilan
ey



e,

bi s(6, 8-di nethyl -1, 2, 3, 4-t et rahydr oqui nol i no) di net hoxy

silan e, Consolidated specification
bi s(6,9-di methyl -1, 2, 3, 4-t etsgahydr oqui nol i no) di nmet fxy2.2.2007
silan e,

bi s(7,8-dinethyl-1, 2,3, 4-tetrahydroqui nol i no) di net hoxy

sllan e, Consolidated specification -34- as at
by (3, @O@Jymethyl 1,2,3,4-tetrahydroquinolino)dimethoxysilan

epis(7,9-dinmethyl-1,2, 3, 4-tetrahydroqui nolino)di met hoxy

silan_ e, . _ . '
b &? 85 D9 HIHRR Y TL 12 23 3 A e tek 3R B Mol N idiadarssgi lan
esilan e and the |ike. Exanples of the conpounds of
bisftri S ted 2,3, 4-tetrahydroqui nol i no
b{j]? ?rét 5I—<EE ]Z ﬁ é,ré,Iuthdfeetrahy roqu:.noliyno) dqj_methoxys)llan
epis(2,3,4- trlnethyl 1, 2, 3, 4-tetrahydroqui - nol i no) di net
Il an

h

bip L1 58 2040t Phvkhd - 3 4 e ey e R 1R ot Lan
€ pXysSi Iane
b£§§£29 Pﬁ t{hgftfyé g’&ttétr£§§ fg‘égé%lﬁﬂgﬂ (Qé%oxy51lan
epi s(2, 3, 8- trlnethyll,2,3,4 t et rahydr oqui nol i no) di net ho

k| . . . .
b Lo 3B sy by - 3r & e R T AR R RS e L
ehoxys il ane,
bﬁ%i%isﬂ?fgﬁgﬁy?lfyé;é;2¥€%€££ﬁ§a£éﬁﬁgﬁ '¥Hlme hoxy31lan
©bis(3,4,7- trinethyl-l 2, 3, 4-tetrahydroqui nol i no)di meth

bPXYS] 7-§808 hy1- 34
Y(s 2Bt Ryt S e T Y R R e S s ey Lan

eoxyS| Iane

bD$$§384d§meEﬁyﬂEihyl3142t@tﬂaﬂﬁﬁféﬁﬂ%ﬁ&&&ﬂ&¥&iﬂggﬁgi?g1lan

hoxys il ane,
©bis(4,6,7-trinmethyl-1,2,3,4-tetrahydroquinolino)dineth

bDXYS| 9- dimethyl-1,2,3,4-tetrahydroquinolino)dimethoxysilan
e,
bis(4,6—dimethyl—1,2,3,4—tetrahydroquinolino)dimethoxysilan
€,
bis(4,7—dimethyl~1,2,3,4~tetrahydroquinolino)dimethoxysilan
€y
bis(4,8—dimethyl—l,2,3,4"tetrahydroquinolino)dimethoxysilan
e,
bis(4,9—dimethyl—1,2,3,4—tetrahydroquinolino)dimethoxysilan
e,
bis(6,7—dimethyl—1,2,3,4—tetrahydroquinolino)dimethoxysilan
e, .
bis(6,8—dimethyl—1,2,3,4—tetrahydroquinolino)dimethoxysilan
=3

bis (6, 9-dimethyl-1,2,3,4~tetrahydroquinolino)dimethoxysilan
=
bis(7,8-dimethyl~1,2,3,4-tetrahydroguinolino)dimethoxysilan
<,



| ane,
bis(4,6,8-trinethyl-1, 2,3, 4-tetrahydroqui nolino)dineth

oxysi | ane, Consolidated specification
bis(4,6,9-trinmethyl -1, 2, 3, 44ket rahydr oqui nol i no) di aseit h2.2.2007
oxysi | ane,
bis(6,7,8-trinmethyl-1, 2, 3, 4-tetrahydroqui nol i no)dineth
oxysi | ane,
by §( 69 79 D0 iyt wd - 3, £ B Uralerdegmdiroguineold ims)tdiorstshi Lan
egxysi | ane,
IS L9-trinmethyl -1, 2,3, 4-tetrahydroqui nol i no) di net h

bis(7,8 yl-1,2,3 _ . _
bis éi STdHRet vkt b shekti¢ e yirodgmal ipp )gtimethoxysilan
elzZnd. 20971ikane and the |ike. Exanples of the

conmpounds of

bi s( "3 HERy| - subs?ft ut ed- 1the3, 4-t et CEAPERBESI nol i n ©f

b 03 ¢t Pimet RPXYShb e hted L0z, 3, 4-tetrahydroquinoline) dimet
bis(2,3,4,6-tetramethyl -1, 2, 3, 4-tetrahydroqui nolino)d
hQRYRHLa%Ssi | ane, include,

bbs f:ﬁ 2334 4t3Tm@ﬁ1ﬁ@rce1 TV} 3 4 25 S6 Aa o F YD QAU 0l d itHoxy s
. o xysil ane,
52, 3, 4, 8-tetranmet hyl - 1, 2, 3, 4- t et r ahydr oqui nol i no) di
bie(hp3, gysrimeehyl-1,2, 3, 4-tetrahydroquinolino) dimethoxysi
lgﬁ (2,3,4,9-tetranet hyl -1, 2, 3, 4-t et rahydr oqui nol i no) di

nmet ho xysil ane,
bbs §2 33 47 6L Fimet mpbrel hy/] 3 14 24 St dah ed r adpyithiain siad iinee) b x ys i
14gLtho  xysil ane,
|s§3,4,6,8,-tetranethyl-1,2,3,4-tetrahydroquinoIino)d
bigé h3,%xygim%¢hyll,2,3,4~tetrahydroquinolino)dimethoxysil
aRes(3,4,6,9,-tetranmethyl -1, 2, 3, 4-tetrahydroqui nol i no)d

I met h oxgsilane,
bps ¢ 43 69 7C Bimehy bt BwyB - 41 2t St nalk vdl r ey bir @i wot i) o xy s

ii8®Lh oxysilane,
bis%4,6 7,9,-tetranethyl -1, 2, 3, 4-t et rahydr oqui nol i no) d
bigg h4,629§+m%ﬁ@y1~1,2,3,4—tet~rahydr0quinortno)dimethoxys

iDhkséH, 7,8, 9-tetramet hyl -1, 2, 3, 4-t et rahydr oqui nol i no) di

et ho )
bis(3,4,7-trimethyl-1,2, 3, 4-tetrahydroquinolino)dimethoxysi

lane,
bis(3,4,8-trimethyl-1,2, 3, 4-tetrahydroquinolino)dimethoxysi
lane,
bis(3,4,9,-trimethyl-1,2,3,4-tetrahydroquinolino)dimethoxys
ilane,
bis(4,6,7-trimethyl-1,2, 3, 4-tetrahydroquinolino)dimethoxysi
lane,
bis(4,6,8-trimethyl-1,2,3,4-tetrahydroquinolino)dimethoxysi
lane,
bis(4,6,9-trimethyl-1,2,3,4-tetrahydroquinolino)dimethoxysi
lane,
bis(6,7,8-trimethyl-1,2, 3, 4-tetrahydroquinolino)dimethoxysi
lane,
bis(6,7,9%-trimethyl-1,2, 3, 4-tetrahydroguinolino)dimethoxysi
lane,

bis(7,8,9~trimethyl-1,2, 3, 4-tetrahydroquinolino)dimethoxysi



xysilane and the |ike. Anong these conpounds,
bi s(1, 2, 3, 4-t etrahydroqui nol i no)di net hoxysil ane is

preferred. Exanpl es of the organosilicon cdipoolitted specification
represented by the general skormula 21 include, thesat12.2.2007

conmpounds represented by the general formula 31 or

32. Consolidated specification -36- as at 12.2.2007

Formula 31 IM? T N\ ,N S CH30/Si\OCH3 CH30/ \ OCH3
lamw a?¢k¥¢@9%lk%ﬂ'~ Si CH30 \OCH3 CH30" \0CH3 0: ON

IN\ Sixa OCH3 NHS N CH3PnL ~megf:&%§hnﬁ¥-rs'\lof

CH30/ \ CH30 OCH3 gNN j S \ S~ OCH3
b@h‘é%ﬂ%f&?‘é@%p%&bﬂfﬁl&éﬁ%ﬁrlf-%73 - efirafydrogydpoline) dim
et 3% ~N\ NCON'0 X\ CS  CH30/ S~\ OCH3 CH%Qlude,

0::N~ ,N M/, N

bis(2,3,4, 6-tetramethyl-1,2,3,4-tetrahydroquinolino)dimetho
xysilane,
bis(2,3,4,7-tetramethyl-1,2, 3, 4-tetrahydroquinoclino)dimetho
Xysilane,
bis(2,3,4,8~-tetramethyl-1, 2, 3, 4-tetrahydroquinolino)dimetho
xysilane,
bis(2,3,4,9-tetramethyl-1,2, 3, 4~tetrahydrogquinolino)dimetho
Xysilane,
bis(3,4,6,7-tetramethyl-1,2, 3, 4-tetrahydrogquinolino)dimetho
xysilane,
bis(3,4,6,8,-tetramethyl-1,2, 3, 4-tetrahydroquinoclino)dimeth
oxysilane,
bis(3,4,6,9,-tetramethyl-1,2, 3, 4-tetrahydrogquinolino)dimeth
oxysilane,
bis(4,6,7,8,-tetramethyl-1,2, 3, 4-tetrahydroquinolino)dimeth
oxysilane,
bis(4,6,7,9,-tetramethyil-1,2,3,4-tetrahydroquinolino)dimeth
oxysilane,
bis(6,7,8,9-tetramethyl-1,2,3,4-tetrahydroquinolino)dimetho
xysilane and the like.

Among these compounds,
bis(1,2,3,4-tetrahydroquinolino)dimethoxysilane is
preferred.

Examples of the organosilicon compounds represented by
the general formula 21 include, the compounds represented by
the general formula 31 or 32.



\Si cc Si CH30/ \OCH3 CH30" \OCH3 CON M?T \Si

()ON\CH30/ \OCH3 CH3O/ \OCH3 M Si N N O CH30/ 0CH3

/Si\ i CH300OCH3 M Si ~N M\Si , N= CH30/Carogiited-4pacification

\OCH3 N jSi~ NNSi\ N CH3QsOCH3 CH30 OCH3 Exanpdses12.2.2007

of the organosilicon conpounds represented by

Consol i dated specification -38- as at 12.2.2007 the
general _formula 22 include, the perhydroquinolino

E represented by the general fornula 33, the

per hydr oi soqui nol i no conpounds represented by the

general fornula 34 and the I|ike. Fornula 33 R4 NR

SI/ R For [ S

fornul as,

Consol i 12.)2:200

t he sh 3 | cycllic s "~ thé giier alN '

R. sup! \_apN i s INdrogen.atom or a sat\xga/ed or
unsat ur at ed alﬁgﬂéilc hydrocarbon group ing 1 to

24 carbon atons:~"The preferable exagp I nd) @
hydr.ogen @nggo net Hgroup, ethyl group

B e

AN
//SI
CH30 0CH3 CH30 \OCH3
\
8 N N 5
CH30/ OCHj; \Sl/
CH3O/
| >\>:N\ . /N:/:
/Sl /
CH;0 \OCH3 CH;30 0CH3
/

CH;0 0CH3 CH30 0CH3



n- propyl group, iso-propyl group, n-butyl group
i so-butyl group, ter-butyl group, sec-butyl group,
and the |ike. The nunber of hydrocarbon gr@ensslidated specification
substituted on the saturatedycyclic structure of asat12.2.2007
R sup.3 N may be 1 or nore. Exanples of the
per hydr oqui nol i nosi | ane conpounds represented by the
general _formula 33 include,
Fe¥yt2 p&f hydr oqui nol i no) di et hoxysi | ane,
n- propy! ( per hydr oqui nol i no) di met hoxysi | ane,
i So- propyl(perhydrqu|nollno)dlnethoxy3|lane
( per hydr aqui_re |no)d|nethoxy5|lane

oerh/drc ollno)dl is 3y | ane,
hol i no) di xysN| ane N
roq I nol i no) di

n- pent yl ( per$i qu|noI|no)d|nethox |Iaﬁe\\

i SO-p ggﬁ)ekkq qui nol i no) di net 9g I aneOCHS
cycloggﬁ er 6qU|nollno)dlnethoxy3|lane

n- hextyl(perhydrqu|nollno)dlnethoxy3| ane
(per hydr oqui nol i no) digfe i
ydr ogui_netdno) di et
ydrQqui 0) di met hoxySi TR
droguiAs )d|nethoxy3|lané\
plperldlno( khydrqu|nollno)dlnethoxy5| %hf

di met lpyfga no( (gggrqu|nollno)dlqggggmy5|Gmﬁﬂ3
I SO- prop xy(per y qui nol i no) di met hoxysi | ane,
ter-butoxy(perhydrqu|nollno)dlnethoxy3|lane and .t he

i ncl de,

N hyl p&r nol i n& et hiv SI Nne,
n- propyl(Z-hS’ﬁylperhydrqu|noI|no)d|net ?ﬁZS|Iane
i so-propyl (2 er hydr oqui nol i no) d Xysi | ane,
n- but Iéﬂle ydr oqui nol i no) d¢ (hoxyéﬂ(ﬂﬂg,

I So- butyl(2 nethylperhydrqu|noI|no)d|nethoxy3|lane

%
CH30” “OCH; CH30/ \OCH3

» se oS ye el
,/
CH;0 0CH3 CH30 OCH3
CH30 0CH3 CH30 0CH3

Examples of the organosilicon compounds represented by



n- pent yl (2- met hyl per hydr oqui nol i no) di net hoxysi | ane,

i so-pentyl (2-met hyl per hydr oqui nol . i no) di net hoxysi | ane,

cycl opentyl (2- met hyl per hydr oqui nol i no) di net Gaxykddt@hgecification
n- hext yl ( 2- met hyl per hydr ogudsnol i no) di met hoxysi | aneas at 12.2.2007
cycl ohextyl (2- net hyl per hydr oqui nol i no) di met hoxysi | ane,
thextyl(2-nethy|perhydrqu|nollno)dlnethoxy5|lane

t-:rﬂé g%‘&%gfﬁét S’g%ﬂi%%l nol | no) di mtmllng%mpounds

r®m@lﬂaddiﬁthetd@damﬂfE@Hma BQ' Q) He PRSI Ao 1ino
(23 nEth%%ﬁﬁ $ U|nolln%id|nethoxy3|lane
0- pr opy??ﬁe W é{y %gﬁr GOUFTRL i oy ke t3foRpei thmel ike.
|so propyl (4-met hyl per hydr oqui nol i no) di met hoxysi | ane,
FdrRnRr QBY! (5- met hyl per hydr oqui nol i no) di met hoxysi | ane,
I SO- propyl(6 nmet hyl per hydr oqui nol i no) di net hoxysi | ane,
i so- propyl (7- nmet hyl per hydr oqui nol i no) di met hoxysi | ane,
I so-propyl (8- nethylperhydrqu|noIino)dinethoxysilane,
I so- propyl (9fTret no) di met hoxysi | ane,
i so-propyl (1 i no) di met hoxysi | ane
and [ ti oned conpounds,
il ane,
Xysi |

—
-

ane

y ‘
i so-propyl (p
n- butyl (perh
i so-butyl (pe
ter-butyl (perhydroqui nolino)
sec-butyl§perhydroquinolino)di
cycl opentyl (per hydroqui nol i no)
n- hext yl (per hydr oqui nol i no) di net

.pi peri di no( per hydr oqui nol i no) di xysi | ane,

t er - but oxy( per hydr oqui nol i no) di xysi | ane,

di et hyl am no( per hydr oqui negi n dlnet oxysi |l ane and the
like are preferred. f the ‘jh

per hydr oi soqui nol i nosi | ounds ted by

the general fornmula 34 include,

Formula 34

A e

N/
/Sl ‘

R'd “or!

In the above formulas, Rr? represents a substituted group



Consol i dated specification -41- as at 12.2.2007

et hyl ( per hydr oi soqui nol i no) di net hoxysi | ane,

n- propyl (per hydr oi soqui nol i no) di met hoxysi | ab#hsolidated specification
i so- propyl (per hydroi soqui naké no) di met hoxysi | ane, asat 12.2.2007
n- but yl ( per hydr oi soqui nol i no) di met hoxysi | ane,

i so-butyl (per hydroi soqui nol i no) di net hoxysi | ane,

ter-butyl (perhydroi soqui nol i no)di met hoxysi | ane,
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ex per hy
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det e dr oi soqui nol i no) di net hoxysi | ane,
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i per, rh oi.soqui di ,met_ hoxysi | ane,
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ei%lller\;el b Xy%aq?}%{] odlr o] s);){%éne eraé:?ys)gl dlnrge't hoxysi | ane and
nfEﬂ¢wpbﬁmwhyﬂnﬁmpnnmﬂ1nmmﬂimﬁuhoxyumkaﬂub i ncl ude

[ o 0 t hoxysi | ane,
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—pentyl perhydroqulnollno)dlmethoxy31lane,
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tiextyl (perhydrogquinolino)dimethoxysilane,

n-octyl (perhydroquinolino)dimethoxysilane,

phenyl (perhydroquinolino)dimethoxysilane,

piperidino (perhydroquinolino}dimethoxysilane,

dimethylamino (perhydroquinoclino)dimethoxysilane,

iso-propoxy (perhydroquinolino)dimethoxysilane,

ter-butoxy (perhydroquinolino)dimethoxysilane and the like.
Examples of the methyperhydroquinolinosilane compounds

include, ethyl (2-methylperhydroquinelino)dimethoxysilane,

n-propyl {(Z-methylperhydroquinolino)dimethoxysilane,

iso-propyl (2-methylperhydroquinolino)dimethoxysilane,

n-butyl (2-methylperhydroquinoclino)dimethoxysilane,

iso-butyl (2-methylperhydroguinolino)dimethoxysilane,

ter~-butyl (2-methylperhydroquinolino)dimethoxysilane,



n- hext yl (2- met hyl per hydr oi soqui nol i no) di net hoxysi | ane,
cycl ohextyl (2- met hyl per hydr oi soqui nol i no) di net hoxysi | a
ne, o Consolidated specification
t hextyl (2- met hyl per hydr oi sogwi nol i no) di met hoxysi | agext 12.2.2007
Consol i dated specification -42- as at 12.2.2007
n-octyl ( 2- met hyl per hydr oi soqui nol i no) di net hoxysi | ane,
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SOCTHRERY T Ho(Be %%Y%ﬂ%}%%m%mm@w%nan
neﬁent¥l52~me$?¥lpeipydrgquin91i?q)diTFtho¢¥sila?e,
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ceclopentyl (2-methylperhydroquinolino)dimethoxysilane,
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cysbolpe vppk Y2 2nereth b eeh iy o6 h 6L o) d 11tg th ewef sroparsd | a
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ngpctyl(2—methylperhydroquinglino)dimgthoxysilane, _
nl 80 P PPV Sr L EYLPEEDYFLRL PO HohL 004 Y LB [ipxyst ! an
2T§©C®lb@9[%ﬁmﬁﬁhhypgehhﬁdoqm$nqhiM@)dim@thmmy$&&amé)an
?F§%¥té%5§?g%¥%%?ﬁ§¥%£? VROt LB LT HET TR U kA RSy si | an
igo-propyl (3-methylperhydroquinolino}dimethoxysilane,
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15 QP ErBRY  ? TemeR R PRER Ky P oR Sebipe) dimg thaey nibkaned an
i8o-propyl (6-meth l?erhﬁdroquinolino)dimethox silane
.|39-grog¥ 8- met X per hydr 6i soqui nol i no) di ne hpxy3|1an
159 propyl (7-methylperhydroquinolino)diméthoxysilane,
1566p poPPY |k § ImSELPYHHLF PN 6 Qi SRV RG] d 110 ShoRy HOXYSE: | an
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1PRGPHPBBY (P TR HRY WP pRY Ay arei dokinabiinef apkes hbagsi | a
ise-paopyl heotnkehy AperBytiheqabaye: A8 d i REeHc L PIPPANES, and
tgéh¥l%gerhydr0|squ|no!lno)dlnﬁphoxy3|lane,

n-p 6 yI (per hydr oi soqui nol i no) di net hoxysi | ane,
iso-ﬁhmmv¢(ﬁeghyqﬂniquu:nebbg@}&bﬁeﬁbﬁé%siIane,compounds,

er roi soguinglin i met hoxysi | ane,

P R R S PRt R P PG a bt hbnys | ane.
ntpropyl ypépeytiydgoisofjinnpiime} dores hvxysj | ane,

{ SEC= | [ ' | et hoxysi | ane,
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nndouexi ypepeydydavisoginndtiinelbores hbaysij | ane,

. RiPELEdi n i o i ' i | ane,
BLPRL fL TPy s O AP RO LIRS | e
tarsbuyyafPaslperagduinrs bl ddneboydy skl ansysi | ane and

sébebutyl(perhydroquinolino)dimethoxysilane,
cyclopentyl {perhydroquinolino}dimethoxysilane,
n-hextyl (perhydroquinolino)dimethoxysilane,
piperidino (perhydroquinolino)dimethoxysilane,
ter-butoxy(perhydroquinolino)dimethoxysilane,
diethylamino (perhydroquinolino)dimethoxysilane and the like
are preferred.
Examples of the perhydroisogquinolinosilane compounds

represented by the general formula 34 include,



like are preferred. Specific exanples of the

organosi |l i con conpounds represent by the genera

formula 22 include a conmpound represented Mhsblivated specification
chem cal structural fornula435 or 36. Consol i datedasat 12.2.2007
specification -43- as at 12.2.2007 Formula 35 03N\

O::)M Si Si CH30/ \OCH3 CH30/ \OCH3 MN\ MSi Si

H30/ \ CH30/ \OCH3 N. Si CO, ~ Si CH3Q \ OCH3
%E%P@%Egmwwm@rl@ ) Srmeyhexyshlanso \ ocH3 O\
n-Spr Sp IMNGbe Kh I s &X&ﬁbi&ﬁﬂ%dlﬁeﬂggfysfﬂaﬂé}J“\ N Si

Co I ted
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n-ZlNityl( ﬂkﬁméls@uﬁhol%ﬂilﬁ%Mné OCH3 () O\\
RO R e RO RSN RORT S ARIN | N
ter- butyl(perhydr01soqu1nollno )Jdimethoxysilane,
sec~butyl (perhydroisoquinolino)dimethoxysilane,
n-pentyl (perhydroisoquinolino)dimethoxysilane,
iso-pentyl (perhydroisoquinolino)dimethoxysilane,
cyclopentyl (perhydroisoquinolino)dimethoxysilane,
n-hextyl (perhydroisoquinolino)dimethoxysilane,
cyclohextyl (perhydroisoquinolino)dimethoxysilane,
thextyl (perhydroisoquinolino}dimethoxysilane,
n-octyl (perhydroisoquinolino)dimethoxysilane,
n-detyl (perhydroisoquinolino)dimethoxysilane,
2-decalino(perhydroisoquinolino)dimethoxysilane,
phenyl (perhydroisoquinolino)dimethoxysilane,
piperidino (perhydroisoquinolino)dimethoxysilane,
dimethylamino (perhydroisoquinolino)dimethoxysilane,
iso-propoxy(perhydroisoquinolino)dimethoxysilane,
ter-butoxy (perhydroisoquinolineo)dimethoxysilane and the like.
Examples of the methyperhydroisoquinolinosilane
compounds include,
ethyl (2-methylperhydroisoquinolino)dimethoxysilane,
n-propyl (2-methylperhydroisoquinoline)dimethoxysilane,
iso-propyl (2-methylperhydroisoquinolino) dimethoxysilane,
n-butyl (2-methylperhydroisoquinolino)dimethoxysilane,
iso-butyl (2-methylperhydroisoquinolino)dimethoxysilane,
ter-butyl (Z-methylperhydroisoquinolino}dimethoxysilane,
sec-butyl (2-methylperhydroisoquinolino)dimethoxysilane,
n-pentyl (2-methylperhydroisoquinolino)dimethoxysilane,
iso-pentyl (2-methylperhydroisoquinolino)dimethoxysilane,
cyclopentyl (2-methylperhydroisoquinolino)dimethoxysilane,
n-hextyl (2-methylperhydroisoquinolino)dimethoxysilane,
cyclohextyl (2-methylperhydroisoquinolino)dimethoxysilane,
thextyl (2-methylperhydroisoquinolino)dimethoxysilane,



Si Si CH30" \OCH3 CH30" \OCH3 CG\\ Si ,NUJ ONSi ENO

CH30/ \OCH3 CH30/ "OCH3 CON\ Si N. CON Si C CH3O

\ OCH3 CH30" \OCH3 Exanpl es of the above- nefdrisoltkd specification
or ganosi |l i con conpounds havidag two sat urat ed as at 12.2.2007
pol ycyclic am no groups have geonetrical Consoli dated
specification -45- as at 12.2.2007 isoners since the
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1@&r3r¢mglb#;m@khwlp@nMy@nmp@@@@snobamﬂvdmmethoxySllane,
1§¥€ﬁC?ﬁ%gkﬁﬁﬁ%?%giﬁ%ﬁﬁg&%éié@@@lnollno)dlmethoxy31lane,
igp- pg@@ybb@T@@ﬁ@yh@Qy ydg@gsoqulnollno)dlmethoxy511ane,

1Qb %Ytiuﬂ@EQQKﬂétﬁﬁgfol§8&ufﬁ%f@%o leeth%ﬁy31l?Pe,

di met hoxysi | ane may | so e oye

l%%n@%?@ﬁ%h% T%ﬁhz%p%ﬁ%yﬁr%s%ﬁqulm@&@#ﬁx@#mevhpxys1lane,

1@69@ﬁ@§y1(QQﬂeﬁﬁyppéﬂﬂyMBbQQOQ§1ﬁ$@iﬁ6ﬁ@Hﬂ§%hoxys11ane,
constltu§ég0_% th esented by the formula 21 can be

1SgTPhRRY LR PRy T el Poset BOLYRT ) GHfes Baoxysi Lane

aﬁﬁchh@rbﬂkgethoxy3|lane with 2 equival ent anobunts of
a magnpesi um sal t lithiumsalt of the secondary
amn esente&SE? the fBPRYFAMARRICREF: her tﬁ%mpoundsr

ethyakysrhy@ﬁsi$®q@nﬁoifhoy@pm@&ﬁ@i@ﬁlbanéhe genera
nf8£opyf(perhydr01soqu1nollno)dlmethoxy81lane,
iso-propyl (perhydroisoguinolino)dimethoxysilane,
n-butyl (perhydroisoquinolino)dimethoxysilane,
iso-butyl (perhydroisoquinolinoc)dimethoxysilane,
ter-butyl (perhydroisoquinolino)dimethoxysilane,
sec-butyl (perhydroiscoquinolino)dimethoxysilane,
cyclopentyl (perhydroisoquinolino)dimethoxysilane,
n-hextyl (perhydroisoquinolino)dimethoxysilane,
piperidino (perhydroisoquinolino)dimethoxysilane,
ter-butoxy(perhydroisoquinolino)dimethoxysilane,
diethylamino (perhydroisoquinolino)dimethoxysilane and the
like are preferred.

Specific examples of the organosilicon compounds
represent by the general formula 22 include a compound

represented by the chemical structural formula 35 or 36.



can be synthesized by reacting an al kyl
trinmet hoxysil ane or al kyl chl orodi net hoxysilane with
a magnesiumsalt or lithiumsalt of the sac@REafaed specification
am ne represented by the fomrpul a HNR. Wen the as at 12.2.2007
constituents [C] and [D] are enployed, they may be
m' xed previously or solely added in the polynerization

stem A mxed nolar ratio ([C] / [D ) is between

Ib‘i 137 3, preferably between 0.02 and 2, and nore
preferably between 0.05 and 1. The catal yst system
consisting of the catalyst <constituents [A], [B], [(
and [D] exhibits high catalyst activity and high

hydr fesponse. I n addition, dueed  a-ol efin
pol ype as B gh stereoregul ar|t o M de nol ecul ar
wei ghitdi™s ut j6i>~ The nol ecul 3 : Mtl on

has a Consol [ dﬁled specification -46 as Su 12. 2. 2007

ratio om a wei ght - avr rrbbgﬁlar
wei ght and%ﬁi’ber aver aged I'gtqgl ar ﬁ

M1, on a poI ystyrene basis in a GPC neasurenent.

ratio is equal to han 10,
tb or nore than and nor e
bty _ed ,V‘g\or nore than Qeg/blxe(m
pol ymer producegij usi ng the catal yst has de

nol ecul ar qgﬁt N i bution, it has_a hJ/gh\meI t

vi scoel a&ﬁg F‘i%t&'itul arly, it isCHs@ 1 enOCH;

forrration of fllrrs and the i ke as well as excell ent

in sqQ |nJected nDIdlng Rea esi st ance,
and nic I physi c propertlas tansile
stre robl em asso d
appear ance defISitS of* nol di ngs typ|f| ed vvlg flow

mar ks. The a/él ol ynmer produced, by t/he nventlon
maybe e %ﬂﬁa I n addition, qHsQay b

enpl oyed, as a compound material, in blend W|th ot her
pl asti el astonmers, and in cophj ngtjon wth._

reinf nment}s for\inorgani c and anicifille uch
as gl A fibers a taIc and o Crynta
agents™1lt aﬁ\ Fovi excellent v ' not

particul arly ted to aut omobi l e and ehoI d
el ectric G ur%m erials. A con\celq naI orethpd

of manufactudring a- oIe in polyners a high

hydr oiﬁonse/@ st ereor egutarl if andj;

CH,0” - “OCH, CH30” \OCH3
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CH;0” “OCH; CHy0” 0CH3




nol ecul ar wei ght distribution is disclosed, for

exanple, in JP-A 2000-63417. In propyl ene bul k

pol ynmeri zation, however, the conventional cHRblid¥d PBcification
is difficult to achieve a makhecul ar wei ght as at 12.2.2007
di stribution of MV Mh = 12 under the condition of

total pressure of 3.8 MPa or bel ow whil e naintaining
Fa % 120 and a stereoregularity of 98.5% The use
BF"¢H2 28t alyst of the invention can achieve this

target val ue. Copolynerization with ethylene or other

a- olef ins can produce a copolyner w th good

r and s~and a high nelt viscoelastigity. The

a- ol pollymer produced using t catal;st h@g’a
nol & ght &strlbutlon al mo simyar ty

of an ymer produced h & COR) eﬁtlo al

titani um tr Forlde catal yst called the(;é ond
gener at i qyy i.th [ ow pol ymarg on r on
CH ¢Fﬁ& i,

rate. Therefore, |t s good nol dabi and no
probl em associ ated with appearance deficits

Con w eth specification -47- ﬁ$ . 20
' ith, flow marks 3
b i Re | Eﬂffon can be “egptoyed

alyshLiZ§Lg@

alternative of Sﬁm& titaniumtrichl ori de c Iyst

it has a C gﬁf pol ymari zation Jon\g

t han thapﬁlat he bzﬂﬁ um trichlori oéﬁﬁ%éal yspaéﬁs

can onmit the step of renoving catalytlc resi dues from
@ or the step of"deashing LAg a

;gg c sol vent, gh is|essentially

This is ef'e e
hodes and reduce produc?ﬁﬁn co ts

polynerization
Met hod of Polyﬂe zing a-defins For achi eyengnt

the abov€Hwfect, Oﬁfeﬂpr esent inventiGH3@s di Oseﬁepl
to an a-olefin polynerization nmethod of polyner|2|ng
or copolymerizing a-jolefins in the presence of the

a- ol pQl yneri zdti on or copol yhs al i on | yst.

The /nerijzation i n the net hod

a- ol accNr dlg)(‘N Qo the i nvent' ncINdes Nf

honmopo ynE'lzét of a-olefins as™ wel
copol yneri zat i such as a-ol efin propyl engsoll\ock

copol yne(OH a0 on\am@HABOI efin propyl eQg[{@ndomQ CH

O/J\ FON O O

CH,0” \OCH3 CH30/ \OCH3
seyss O@\ £
CH30 OCH3 CH30” \OCH3

Examples of the above-mentioned organosilicon compounds

having two saturated polycyclic amino groups have geometrical



copol yneri zati on. The nethod of pol ynerizing a-ol efins
according to the present invention includes a slurry

pol yneri zati on nmethod, in which a nonpol arCssbhldamd specification
such as propane, n-butane, nspentane, n-hexane, asat12.2.2007
n- hept ane and n-octane is enployed. It also includes

a gas-phase pol ynerization nethod, in which a nonomer

state is contact_with a catalyst for
1681F§ﬁ1‘%r?3z%?? o€ PR OBl kC FBIBMeF TR i Ao ® Gip- or

tmhhshlaom@florremhaﬂ liigyi d et |6xi&MPl O¥BAe@8 Asuch as
olvent meri zation therein. These

5?§ﬁe??£%f¥ thods may be perf GWEP bit kgt iRAISIRYSlic
apbhyheiazabi gani dindat ¢hi popyIpeyZpid middd(cis- polycycllc

tlon reactlon may be perforned in a si
aﬁ?ggggééfa %¥%+% 7%y of stages with conmbirt W?nPéEgCYCllC

amh&ohbov&~pmﬂymﬁmlzahm@nomﬁﬁhmd6xybmlah@ &@@Wﬂflcexamples

eREE{BE £ B U P Efne o i T el o MRSy St Lane,
bpaK9herpeah?@moqm2m®@1nmumgmeshdiysxnéﬁﬁl C, prefgrably

0 0 C
o B0 Lad? e PRt TRE s BOSL R AR A P ey ™7
bS§é@i$TE%IhIﬁIO1ﬂ@quaﬁohinQEdﬂméKmﬁkyémlﬂme pReferdbl those
1901§e£9mg I?)%‘Uﬁad ;Q rt?ﬁé%ﬁéﬁﬂiseﬁtogrf ES t%legy efs'erht 1nventlon,

¥ner|zat|on or yneri za cata accor di ng
S%@g K@ﬂ%ﬂ&#ﬁfQWHQﬂﬁEykkurgoDyhemqmganmsuhungn@pmpounds,

£68aCE kAR Y ©S W 16510 3- %I%P"i’rosﬁrlqi&ﬁlnen omPHl.lhds such as

? ol yneri zat'ion. under a hydrogen partia essuré equa
61O%?XY%@%t?%%%l@ﬁ?hRF%S%%a%%rforned In this case,

di&yt§oﬁ@§§#rﬂiﬁneﬁl@o§§§ﬂyé?ﬁe an @t o %ﬁfb[ﬂ’;?id’ﬂﬁétl@&\é;@ﬂlane ;

a e to or nore than 400 measured at
dir ?ﬁb‘ét%‘? Hhttlhe=xps 1 baRg’ idandomaphy hrit—Dwk Y amTirenpsilane

napdbbarleg ampesgepenisad He aGidsan tuEHF) [[RAUH RO §%esent
nore than 98.5% The polynmer may be enployed in blend

L eRtbtRer plastics or elastomers, and in easily

m Xt uke o:ﬁrgaa'hcnefpn:@dsmntéorﬁpcmncﬂ Noggedh ¢ add ﬂﬁ@a%e@talyst
ass fi rs .an and ot her

chokf R R Pl e dtata SRBYIHEE BoFpHLs Hagen Reayptnesized
byoleectliag MMetM%ilaméoﬁﬁiltcﬁﬂo&mﬁiim&tﬁﬁ@sﬂlﬁhe with

uis;ahlye!ne@g{ng @él §P% I(‘:ng 1um saalr]t ?:eifwg%lz?gmasfalat of the
secondary amine represented by the formula HNR. Further, the
catalyst constituent (D) represented by the general formula 22
canbe synthesizedbyreactinganalkyl trimethoxysilaneor alkyl
chlorodimethoxysilane with a magnesium salt or lithium salt of
the secondary amine represented by the formula HNR.

When the constituents [C] and [D] are employed, they may
bemixedpreviously or solelyadded inthe polymerization system.
A mixedmolar ratio ([C]/[D]) is between 0.01 and 3, preferably
between 0.02 and 2, and more preferably between 0.05 and 1.

The catalyst system consisting of the catalyst
constituents [A], {[B], {[C] and [D] exhibits high catalyst
activity and high hydrogen response. 1In addition, a produced

o-olefin polymer has high stereoregularity and a wide molecular
weight distribution. The molecular weight distribution has a



tenperature is allowed with a high viscosity of the

copol yner, which di sperses the copolyner finely and
uniformy nore than it is kneaded at a hi gbaersolidated specification
tenperature. In addition, itsasLs possible to prevemtata2.2.2007
bl eed- out phenonmenon that can be often observed

during nelting and kneadi ng. Thus, the present

nmaterial is considered as an excel | ent compound

Tabt el My fiarivesh Ixemegpiejahtiavepreadcrmbecwar weight,
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electric structural materials. We IS enploy

bRRLS s &M &dmﬁﬁﬁeafamsarcynewzaaw%wﬁ Ghes%§éauéﬁt¢<§tual to

opnﬁﬁt&&h&lﬂl ﬂ:t)hyﬂ)ﬂélﬁef&ﬁp@)@cﬁﬁﬁl. ¢QP8L B e @8 10heand more
on_of {he present po mer. an excel | ent effect

pg% eﬁ% LWL Praff 4895 FRA% hkd present i nventi on
t]pe e rthdoﬁd—)éllﬁrfllha%bQQm@]E: %ﬁ@%féé@zlﬁé%gf%gm@gfg?glyst has
neri zatl on .0
8 B AR AT v oD 002 Ss B P Bt etpel Soriat Rokioh melt
vmmﬂsstjrdmtypr @mﬂmrmﬂaz:aty or1t| iseéf;@-@llé‘ﬁttﬂn format:i_on

I t
of P Sl PR e L SR 0GR LaRE {rCoabi B S orea

merb® pho$ o dye adf rEBespahy:Eferandi mnetd}eirﬁ;&iailOﬁhgfucal propert ies

l.id t SO
SBLE0P WL ks, 0 S AYBLCPISLLE og c
a@ﬂa%@r@@@e ;decfdma@t ed meldinde typddiedl witnfihownaphend The
e L T
I’é@ﬁéjtllttlﬂ’@mtlt mBY, be ﬁ@Pépgﬁﬁosﬂf’r A cwmpeomgoumterial, inblend
wi?@lﬁ‘sbtﬁélﬁn%l&gzlégdotrh‘:éla%rl‘:g)%%' | 'a%%n&%o%qlat}lon with
anoun

constituen polynmerize a limte
r%%%?x%%%m%ﬁlt% Tel PArgBNpFreRd @Tgapiepbl Yhers soth as glass
£8obidandhd1ancihestkaser %gm%mglsymﬂgsat | gR ofn provide

ene or ol efin, e solid catalyst constitu

SR T} S pR £ S BANEL Hne h o S AGAISRL g b SomEoupe omob Lo

an@nsshsetenld [ Hleansh & her prganssi | heas 1 £oqpound
constituent %C or Wi th the organoal unm num conpound

const® FERENBPRaLHee BheRrénanebrc eonsufdolefin polymers
wrbhnﬁ intigenhyfi€bgandre $hen o6 ganiof lsiteeRogeaRaYRd ty aI&d wide

mo $$%i£g%re]tig[19]dls%lpl LPtairoen J?s de_rseclllorgerc]iarflcl)rye}qgttnglg in JP-A
2000 63417. In propylene bulk polymerization, however, the
conventional combination is difficult to achieve a molecular
weight distribution of Mw/Mn = 12 under the condition of total
pressure of 3.8 MPa or below while maintaining a MFR of 120 and
a stereoregularity of 98.5%. The use of the catalyst of the
invention can achieve this target value. Copolymerizationwith

ethylene or other a-olefins can produce a copolymer with good
randomness and a high melt viscoelasticity.

The a-olefin polymer produced using the catalyst has a
molecular weight distribution almost similar to that of an

a-olefin polymer produced with a conventional titanium
trichloride catalyst called the second generation catalyst with
low polymarization reaction rate. Therefore, it has good

moldability and no problem associated with appearance deficits



In the present invention, the prepol ynerized solid or

the prelimnarily nmethoded solid may be enpl oyed as

the solid catalyst constituent in the mai nConsolidated specification
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Wbatm%/gbl’l@mistrl s$oknént such as propane, n-butane, n-pentane,
n-hexane, n-heptane and n-octane is employed. It also includes
a gas-phase polymerization method, in which a monomer in gas
state is contact with a catalyst for polymerization; and a bulk
polymerization method, in which a monomer in liquid state is
employed as a solvent for polymerization therein. These
polymerization methods may be performed by continuous
polymerization or batch polymerization, and polymerization
reaction may be performed in a single stage or a plurality of
stages with combination of the above polymerization methods.
In the above polymerization methods, a polymerization
pressureis0.1to20MPa, preferably0.5to6MPa, apolymerization
temperature is 10 to 150 °C, preferably 30 to 100 °C, and more
preferably 60 to 90 °C, and a polymerization time is 0.1 to 10



in the prepolynerization or the main polynerization.

The prepolynerization in the invention is achieved in

the gas-phase polynerization nmethod, the sCansoldated specification
pol yneri zati on nethod, andaghe bul k pol yneri zati oas at 12.2.2007
met hod. The solid produced through the
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can be employed for producing, not particularly limited to,
automobile and household electric structural materials. When
it is employed in the so-called linear polymerization to
subsequently produce an ethylene/propylene copolymer after the
production of the present polymer, an excellent effect can be
shown,

Preferably, in the ©present invention the main
polymerization of a-olefins is performed after

prepolymerization of an ethylene or a-olefin in accordance with
the above various polymerization methods. The
prepolymerization is effective to improve the polymarization
reaction rate, improve the stereoregularity of the polymer, and
stabilize the morphology of the polymer.

In the method of prepolymerization, the solid catalyst
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cehalysbicomsh itacsvain tmcmn &P a'ﬁl@@:héatlanm efn shiwycase,
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copol rlzatloq_of the a-olefin with another
a- ol e¥ 1T prepolymerization in the presence of the catalyst

consisting of the solid catalyst constituent [A], the
organcaluminum compound constituent [B] and the organosilicon
compound constituent [D], subsequent polymerization or
copolymerization of an a-olefin may be performed with addition
of the organosilicon compound constituent [C]. As the
relatively expensive organosilicon compound constituent [D] is
employed only during such the prepoclymerization, even a small
amount shows a sufficient effect thereof, resulting in reduced
polymerization costs of a-olefins. Also in this case, the

o-olefinpolymerwithahighstereoregularity, highmelt fluidity
andwidemolecularweight distributionexhibits goodmoldability

and excellent property against appearance deficits of moldings
such as flow marks.

Inthe contactmethodingofthe invention, the constituents



In production of an a-olefin propyl ene bl ock
copol ynmer, a specific nethod includes a first step of

honmopol yneri zing propyl ene, and a second s€@polidated specification
bl ock copol ynerizing a conbisped nononer of propyl & 12.2.2007

with an a-olefin other than propylene. The first and
second steps may include nmulti-stage pol ynerization.
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sufficient, resulting in much catalytic residues, and
insufficient stereoregularity of the a~olefinpolymer. Ifmore
than 100 g, the polymarization reaction rate and the
crystallinity of the a-olefin polymer may be lowered possibly.
A prepolymerization temperature is 0 to 100 °C, preferably 10-70
°C in the presence of each catalyst constituent. When
prepolymerization is performed at a high temperature over 50
°C, it 1s preferable to reduce an ethylene or o-olefin
concentration or shorten the polymerization time. Otherwise,
it is difficult to control the production of the prepolymer by
0.1tol00gperlgofthecatalystsolidconstituent. Inaddition,
the polymarization reaction rate may lower in the main

polymerization, or the crystallinity of the a-olefin polymer
produced may lower.



handling ability, and as a commodity product with a

further increased commercial value. In the first

step, hydrogen may be added as a chai n tranSérevlidagkipecification
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if required. An anount of hydrogen for production of
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In the present invention, a chain transfer agent such as
hydrogen may be employed. An amount of hydrogen to produce an
o-olefin polymer with a desired stereoregularity, melting point
and molecular weight can be determined appropriately based on
a polymerization method and a polymerization condition.
Usually, a hydrogen partial pressure is in a range equal to or
below 3 PMa. 1In the present invention, to lower a heat seal
temperature at a film, for the purpose of lowering a melting
peint and increasing transparency of the film, during
polymerization of the a-olefin, a small amount of another

o-olefin may be copolymerized.

o-Olefin Propylene Block Copolymerization
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or

Thecatalyst systemof the inventionprovides goodhydrogen
response, high polymarization reaction rate, high
stereoregularity of the produced a-olefin polymer, and highmelt
fluidity. Particularly, inproductionofanethylene-propylene
copolymer, a constituent of propylene homopolymer is employed
80 to70wt. %, and a constituent of random copolymer of propylene
with the a~-olefin other than propylene is employed 20 to 30 wt. %
In this case, after melting and kneading, the constituent of
random copelymer of propylene with the o-olefin other than
propylene does not bleed out of the surface of the a~olefin
propylene copolymer in structure. Thus, it is possible to

provide an a-olefin propylene copolymer having a sea-island



A catalyst solid consisting essentially of magnesium
titanium a hal ogen el enent and an el ectron donor can
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The rubber-like copolymer of propylene and the a-clefin
other than propylene produced at the second step has a proportion
of 3 to 50 wt. % generally, and more preferably 5 to 40 wt. %
on the basis of the amount of the entire block copolymer.
Preferably, theoa-olefin other thanpropylene in the rubber-like
copolymer has a proportion of 10 to 50 wt. %.

Hydrogen may be added to copolymerize in the second step.
During the ethylene/propylene gas-phase polymerization
reactioninthe catalyst systemof the present invention, methods
of elevating a reaction temperature, adding an organcaluminum
constituent, increasing a monomer pressure, determining
different polymerization times for the first and second steps,
and adding another donor constituent are generally known to

improvepolymarizationreactionrate. Inaddition, coexistence



enpl oyed, such as propane, butane, hexane, heptane and

octane. It also includes a gas-phase pol ynerization
nmet hod, in which a nononer in gaseous st at@onsslidated specification
enpl oyed for polynerizations4sand a bul k as at 12.2.2007

pol ymeri zati on nmethod, in which a nononer in liquid

state is enployed as a solvent. These pol yneri zati on
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cyclicmono-olefins, such as cyclopentene, cyclohexene, and
norbornene; and dioclefins, such as dicyclopentadiene,
5-ethylidenenorbornene-2, 4—vinylcyclohexene, and
1, 5-hexadiene.

A copolymerization pressure generally ranges from
atmospheric pressure to 3 MPa, preferably from atmospheric
pressure to 1.5 MPa. A polymerization temperature generally
ranges between 30 to 95 °C, preferably between 40 to 80 °C. A
polymerization time generally ranges from30minutes to 10 hours,
preferably between 1 to 5 hours.

A catalyst solid consisting essentially of magnesium,

titanium, a halogen element and an electron donor can be employed



pol yneri zation. Preferably, in the presence of the
constituents [A] and [B] , or the constituents [A]

[B] and [C] , propylene or other a-olefinsC&rblided specification
prepol ynerized. A prepol ynmgisi-zation rati o ranges asat 12.2.2007

between 0.1 to 300, preferably 0.5 to 100 in weight
ratio of Prepolymer/Constituent [A] . The
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0—Clefin Propylene Random Copolymerization

The a-olefinpolymerization or copolymerization catalyst
according te the present invention can be employed in random

copolymerizationof amixedmoncomer of propylenewithana-olefin
other than propylene.

The random copolymerization of the mixed monomer of
propylene with the a-oclefin other than propylene includes a
slurry polymerization method, in which a nonpolar solvent is
employed, such as propane, butane, hexane, heptane and octane.
It also includes a gas-phase polymerization method, in which
a monomer in gaseous state is employed for polymerization; and
a bulk polymerization method, in which a monomer in liquid state

is employed as a solvent. These polymerization methods may be



Effects of the Invention As descri bed above, the
catal yst system of the invention provides good

hydrogen response, high polymarizati on reaatdmslidatet gecification
hi gh stereoregularity of theggproduced a-olefin as at 12.2.2007
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ana—olef1npolymerw1thade51redstereoregularltyandmolecular
weight canbe determined appropriately based onapolymerization
methodandapolymerizationcondition. Inthepresent invention,
after propylene or other a-olefins are prepolymerized in
accordance with the above various polymerization methods, the
prepolymerization catalyst may be employed for main
polymerization. Preferably, in the ©presence of the

constituents [A] and [B], or the constituents [A], [B] and [C],

propylene or other a-olefins can be prepolymerized. A
prepolymerization ratio ranges between 0.1 to 300, preferably
0.5 to 100 in weight ratio of Prepolymer/Constituent [A]. The
prepolymerization canbe performed in gas-phase, slurry and bulk
methods. The solid constituent produced in prepolymerization

may be separated and then employed in main polymerization or



react or-made TPO BRI EF DESCRI PTI ON OF THE DRAW NGS

Fig. 1 shows a mass spectrum of a synthesized

constituent [C] or diethylam no triethoxy dnk@tRted specification
Fig. 2 shows a diagram of NyR-enpl oyed for as at 12.2.2007
identification of a synthesized constituent [C] or
diethylanino triethoxy silane. Fig. 3 shows a nass
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Experi mental exanple 9.
of a reactor-made TPO. The a-olefin polymer produced in the

inventionmaybeemployedsolely. Inaddition, itmaybeemployed
asacompoundmaterial, inblendwithotherplasticsorelastomers,
and in combinationwith reinforcements for inorganic and organic
fillers such as glass fibers and talc, and other crystal nucleus
agents. Itcanprovide excellent performance, not particularly

limited, to automobile and household electric structural
materials.

Effects of the Inventiocn

As described above, the catalyst system of the invention
provides good hydrogen response, high polymarization reaction
rate, high stereoregularity of the produced a-olefin polymer,
and high melt fluidity.

As the a-clefin polymer produced in the invention has high
stereoregularity, it provides excellent mechanical physical
propertiessuchassolidity, heat resistanceandtensilestrength
of injected moldings. This is beneficial to thin the injected

moldings. Thegoodmelt fluiditythereof canshortenaninjected



Fig. 13 is a flowhart of an adjustnent nethod and
pol yneri zati on nethod of a catal yst constituent for

use in Experinmental exanple 10. Fig. 14 shmmsoldlated specification
m cr ophot ograph (4000 tinmeskgof extrusions of an asat12.2.2007
et hyl ene- propyl ene bl ock copol yner produced in
Experinental exanple 12 using a catal yst constituent
according to Exanple 1. Fig. 15 shows a
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polymerization allows production of an a-olefin polymer with
high hydrogen response, high polymarization reaction rate, high
stereoregularity, and good melt fluidity. In particular, as
hydrogen response is greatly improved compared to the
conventional catalyst system, an a-olefin with high solidity
and excellent melt fluidity can be produced without sacrifice
of productivity. Theuseof the catalyst systemof the invention
can provide production of an ethylene-propylene block copolymer
with a block ratio of 10 to 50 wt. $%
reactor-made TPO.

, and production of a

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 shows a mass spectrum of a synthesized constituent
[C] or diethylamino triethoxy silane.

Fig. 2 shows a diagram of NMR employed for identification
of a synthesized constituent [C] or diethylamino triethoxy
silane.

Fig. 3 shows a mass spectrum of a synthesized constituent
[C] or (perhydro isoquinolino) triethoxy silane.

Fig. 4 shows a mass spectrum of a synthesized constituent
[C] or (1,2,3,4-tetrahydro isoquinolino) triethoxy silane.

Fig. 5 is a flowchart of an adjustment method and

polymerization method of a catalyst constituent for use in
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Fig. 8 is agraph showing GPCmolecularweight distribution
curves of Example 1 (50:50), Comparative example 11 (50:50) and
Example 1 (100:0) in Experimental example 4.

Fig. 9 is a graph showing relations between a prepared
amount of hydrogen (MPa) and a MFR.

Fig. 10 is a graph showing relations between hydrogen
response and stereoregularity.

Fig. 11 is a graph showing GPC molecular weight
distribution curves of Example 1 and Comparative example 3 in
Experimental example 8.

Fig. 12 is a flowchart of an adjustment method and
polymerization method of a catalyst constituent for use in
Experimental example 9.

Fig. 13 1is a flowchart of an adjustment method and
polymerization method of a catalyst constituent for use in
Experimental example 10.

Fig. 14 shows amicrophotograph (4000 times) of extrusions
of an ethylene-propylene block copolymer produced in
Experimental example 12 using a catalyst constituent according
to Example 1.

Fig. 15 shows amicrophotograph (4000 times) of extrusions
of an ethylene-propylene block copolymer produced in
Experimental example 12 using a catalyst constituent according
to Comparative example 3.

THE BEST MODE FOR CARRYING OUR THE INVENTION

Examples of the present invention shown in Tables 1-4 will

now be described below. The present invention is not limited

to the description of below-described Examples.
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‘gas chromatography. Then, in nitrogen ambient, the reacted
solution in the flask was entirely transferred therefrom to a
container equippedwitha G4 glass filter for pressure filtration
with low-pressure nitrogen (0.01 MPa). The filtered residue
(magnesium ethoxy chloride) was cleansed and filtered with
toluene repeatedly until the target product could not be
confirmed in the filtrate. The filtrate and the mixed solution
of the filtered residue and the cleanser were condensed under
reduced pressure to settle and remove solvent constituents such
as toluene, and subsequently distilled and purified to restore
the target product. The target product is a liquid with a
colorless transparent appearance, which has a boiling point of
57.5 °C/5 mmHg, and a GC purity of 98.0 %. The target product
is identified by gas-mass chromatography, of whichmass spectrum

is shown in Fig. 1, and NMR is shown in Fig. 2.

Example 2
Diethylaminotri-n-propoxysilane was synthesized as
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Example 5
Methylethylaminotriethoxysilane was synthesized as

Example 5. This synthesis was performed in the séme manner as
the synthesizing method of Example 1 except for the use of
methylethylamine 11.8g instead of the diethylamine 14.6g. The
target product is a liquid with a colorless transparent

appearance, which has a boiling point of 57.0 °C/6é mmHg, and
a GC purity of 98.2 %.

Example 6
Methyl-n-propylaminotriethoxysilane was synthesized as



127 ¢/ 0.5 mHg, and a GC purity of 99.6 % The target
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The target product is a liquid with a colorless transparent

appearance, which has a boiling point of 62.0 °C/5 mmHg, and
a GC purity of 98.0 %.

Example S

T-butylaminotriethoxysilane was synthesized as Example
9. This synthesis was performed in the same manner as the
synthesizing method of Example 1 except for the use of
t-butylamine 14.6g instead of the diethylamine 14.6g. The
target product is a liguid with a coclorless transparent

appearance, which has a boiling point of 31.0 °C/0.4 mmHg, and
a GC purity of 96.6 %.

1

Example 10

Di-isopropylaminotriethoxysilane was synthesized as
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dropping, the temperature was elevated up to 60 °C, and agitating
was performed for one hour for Grignard exchange reaction. Then,

41.7g (0.2mol) of tetraethoxy silane previocusly introduced into
thedropping funnel isdropped intothe flask, spending 15minutes.
After completion of dropping, a reaction was further performed
at 60 °C for 2 hours. At thismoment, a solid of magnesium ethoxy
chloridedepositedinthe flask. Thereactedsoclutionwaspartly
extracted to confirm the generation of the target product by
gas chromatography. Then, in nitrogen ambient, the reacted
solution in the flask was entirely transferred therefrom to a
container equippedwitha G4 glass filter for pressure filtration
with low-pressure nitrogen (0.01 MPa). The filtered residue
(magnesium ethoxy chloride) was cleansed and filtered with
toluene repeatedly until the target product could not be
confirmed in the filtrate. The filtrate and the mixed solution
of the filtered residue and the cleanser were condensed under

reduced pressure to settle and remove solvent constituents such
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1§EQ§QWnK999§P C®.) . As to the neasuring conditions,
0 ng of prop%[ene polymer is heated at tenperature
fron123.degree C. until 230.degree. C. with a
Ekﬁ%ﬁféaiﬂre gradi ent of 10.degree. C. per mnute,

r the polymer was kept as it is for 5
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230.degree. C. until 40.degree. C a tenperature

agrihf o thess ddegr sethed pbExamRie 11Tﬁ§Cﬁﬁ1:tf<h@ the use of

perhydrogquinoline 27.8g instead of the perhydroisoquinoline

27.8qg. The target product 1is a ligquid with a colorless

transparent appearance, which has a boiling point of 151 °C/1
mmHg, and a GC purity of 96.3 %.

Example 14

(1,2,3,4-tetrahydroquinolino)triethoxysilane was
synthesized as Example 14. This synthesis was performed in the
same manner as the synthesizing method of Example 11 except for
the use of 1,2,3,4-tetrahydroquinoline 24.0g instead of the
perhydro isoguinoline 27.8g. The target product is a liquid
with a colorless transparent appearance, which has a boiling

point of 150 °C/l mmHg, and a GC purity of 98.5 %.



point is neasured as a point that the polyner thus

treated is renelted by heating from 40. degree. C

until 230.degree. C. by tenperature gradi efensolidated specification

| 0. degree. C. per mnute. Stkereoregularity of pol yasst12.2.2007
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n - of p-xylene at 135 C spendlng one hour, then

slowy cool ed down, and left at room tenperature over
EQafpDeghh. Next, p-xylene soluble and insoluble

constituénts were centrifuged to deposit the sol uble
const [ ¥eERYIGhPE oA EROhENC L ekl $op ey s hidh a was
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silane 41.7g. The target product is a liquid with a colorless

transparent appearance, which has a boiling point of 147 °C/1
mmHg, and a GC purity of 96.8 %.

Example 18

(Perhydroisoquinolino)tri-n~butoxysilane was
synthesized as Example 18. This synthesis was performed in the
same manner as the synthesizing method of Example 11 except for
the use of tetran-butoxy silane 64.1g instead of the tetraethoxy
silane 41.7g. The target product is a liquid with a colorless

transparent appearance, which has a boiling point of 129 °C/1
mmHg, and a GC purity of 99.4 %.
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wei ghed to cal cul ate the rubber constituent w. %

The rubber constituent ethyl ene content anddrselidatmimpecification
tenperature p-xylene insolubhje constituent ethyl ensat12.2.2007
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obtained per 1 g of the solid catalyst.

Melt flow ratio (M.F.R.) is determined by measuring an
amount by weight (g) of a polymer melted at a temperature of
230.degree. C. and under load of 2.16 kg for 10 minutes in
accordance with the method prescribed in ASTM-D1238. H.I means
theratio (%) of weight of insoluble polymer to prepared polymer,
when extraction test of polymer ismade by using boiled n-heptane
for 6 hours.

Melting point (Tm} is measured by use of DSC
(model:ASC-5200, manufactured by Seiko Denshi Kohgyo, Co.). As
to the measuring conditions, 10 mg of propylene polymer is heated
at temperature from 23.degree. C. until 230.degree. C. with a
temperature gradient of 10.degree. C. per minute, thereafter

the polymer was kept as it is for 5 minutes, then the temperature



Ti content was 1.7 w. % As Conparative experinents,
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pressure at ours to produce a white
powdehlyI pollml@@tle@qe aA feespdEriornf danggdlubtgentpolymer
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Pol yneri zati on Tenperat ure drogen Reactl on Rate MR
TWPﬁﬁﬁhFapﬁésgﬁWéMn of weight-avérage molecular weight (Mw)

and number-average molecular weight (Mn) and the rate (Mz/Mw)
of z—average molecular weight (Mz) and weight-averagemolecular
weight (Mw) which are determined by using polystyrene as the
standard substance, an instrument of GPC {(model:150CV type,
manufacturedbyWaters, &§Co.), o-dichlorobenzeneasthesolvent,
column of SHODEX, temperature at 145.degree. C., and
concentration of 0.05% by weight.

Rubber constituent (room temperature p-xylene soluble
constituent) wt. % was measured in the following manner. b5g
of block copolymer is dissolved in a 500 ml of p-xylene at 135
°C spending one hour, then slowly cooled down, and left at room
temperature over one night. Next, p-xylene soluble and
insoluble constituents were centrifuged to deposit the soluble
constituent with acetone, then filtered through a glass filter
under reduced pressure, and the deposited product was driedunder

reduced pressure at 60 °C for five hours. The filtered and



(O (MPa) (Kg/g-Cat.hr) (g/lomn) (C (% xanmple 1 70

0.4 43.9 444 162.7 98.9 xanple 2 70 0.4 32.9 1000
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%e 7 70 0.4 41.4 533 161.9 98.7 xanple 8 70
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conmpound constituent [B], and the cat
marked lines was measured to derive the 1nherent viscosity [n]

of the rubber constituent using a viscosity equation.

Randomness (rlr2) was calculated from a peak intensity
ratio of 13C-NMR spectrum ratio belonged based on K. Soga et
al. POLYMER COMMUNICATIONS 32, No. 10, 310 (1991).

Ethylene content was calculated after forming a film by
hot pressing a sample using a spacer with a thickness of 0.3
mm, and using an infrared spectrum technology to compensate for
the thickness from a analytical curve.

Experimental example 1 (Homopolymerization of propylene)

As Experimental example 1, homopolymerization of
propylene was performedusingoa-oclefinpolymerizationcatalysts
consisting of the solid catalyst constituent {A], the
organoaluminum compound constituent [B], and the catalyst
constituents [C] according to Examples 1-9. 1In Experimental
example 1, as the solid catalyst constituent [A], a THC-JC type
wasemployed, whichiscommerciallyavailable fromTohoCatalyst.

Ti content was 1.7 wt. %. As Comparative experiments,



constituents [C] according to Exanples 1-4. As
Conparative experinents, honopol ynerization of
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method and polymerization method of the catalyst constituents

foruseinExperimental example lisshowninFig. 5, andexperiment

results are shown in Table 6.

Table ©

Polymerizati

on Prepared |Polymerization

Temperature| Hydrogen | Reaction Rate MFR Tm mmmim

Pressure
(cC) (MPa) | (Kg/g-Cat.hr) | (g/10min) cC) (%)

Example 1 70 0.4 43.9 444 162.7 98.9
Example 2 70 0.4 32.9 1000 159.6 95.8
Example 3 70 0.4 38.6 533 161.3 98.4




to obtain a powdery solid catal yst constituent [A]

The titanium content in the solid catalyst

constituent was neasured and found 1.1 wt.Cdésolldeed specification
content of di-iso-butylorthegphthalate was found 14.8812.2.2007
wt. % Polynerization of propyl ene was perforned

simlarly in Experinental exanple 1. The result from

Experi nental exanple 2 is shown in Table 7. Table 7
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€X ,ﬁﬁﬁpq 1-4 arel enpl aye Lt is fouhd that when the

catal yst constituent according to Conparative exanple

2 is enployed, polymarization reaction rate and
stereoregularity are | ower than when the

or ganbgiils €onndonpoundiecohke idalsritysstacoostingent according
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rate s hyapoagad; e I8arryend rdsperregudad isvared ﬂ-egaratmatwwhen
t BE SRS s 1AL PRSP OE IREPSE LGOS according to Examples

1-9areemployed. It is foundthatwhen the catalyst constituent
according to Comparative example 2 is employed, polymarization
reaction rate and stereoregularity are lower than when the
organosilicon compound constituents according to Examples 1-9
are employed. It is found that when the catalyst constituent
accordingtoComparativeexample 3isemployed, hydrogen response
and stereoregularity are lower than when the organosilicon

compound constituents according to Examples 1-9 are employed.

Experimental example 2 (Homopolymerization of propylene)

As Experimental example 2, homopolymerization of
propylenewas performedusinga-olefinpolymerizationcatalysts
consisting of the solid catalyst constituent [A], the
organoaluminum compound constituent [B], and the catalyst
constituents [C] according to Examples 1-4. As Comparative
experiments, homopolymerization of propylene was performed
using a~olefin polymerization catalysts consisting of the solid
catalyst constituent [A], the organcaluminum compound

constituent [B], and the catalyst constituents [C] according



compound constituents according to Exanples 1-4 are
enpl oyed. Experinental exanple 3 (Honopol ynerization
of propyl ene) As Experinental exanple 3, Consolidated specification
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titaniumwere added thereto agitating
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constituent was resuspended in 300 mL of 2,4-dichloro toluene
and a reaction was performed at 130 °C for one hour. After
reaction, thermal filtration was performed to extract a solid
constituent. The solid constituent was cleansed with n-decane
and n-hexane until any titanium compound could not be detected
inthecleansingsolution. Then, thesolid cénstituent was dried
toobtainapowderysolidcatalyst constituent [A]. Thetitanium
content in the sollid catalyst constituent was measured and found
l.1wt. %. The content of di-iso-butylorthophthalate was found
10.8wt. %. Polymerizationof propylenewasperformedsimilarly

inExperimental examplel. Theresult fromExperimental example
2 1s shown in Table 7.

Table 7
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reaction rate and stereoregularity are lower than when the
organcsilicon compound constituents according to Examples 1-4
are employed. It is found that when the catalyst constituent
according toComparative example 3 is employed, hydrogenresponse
and stereoregularity are lower than when the organosilicon

compound constituents according to Examples 1-4 are employed.

Experimental example 3
As

(Homopolymerization of propylene)
3, of

propylenewas performedusingoa-olefinpolymerizationcatalysts
consisting of the solid catalyst [A], the

and the catalyst

Experimental example homopolymerization

constituent

[(B],
constituents [C] according to Examples 11-15.

experiments,

organocaluminum compound constituent

As Comparative
homopolymerization of propylene was performed

using d-olefinpolymerization catalysts consisting of the solid

catalyst constituent [AT, the organcaluminum compound
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reduced pressure to obtain a powdery solid catalyst constituent
[A]. The titanium content in the solid catalyst constituent
was measured and found 3.43 wt. %.

Homopolymerization of propylene was performed in the
following manner. A 2L-inner volume autoclave composed of
stainless steel and equipped with a magnet seal agitator is
employed, of which inside is fully substituted for nitrogen.
Supplied into the autoclave were: n-heptane slurry as the
previously obtained solid catalyst constituent {A] by 5 x 1073
mmol on titanium atom basis; tri(ethyl} aluminum as the
organoaluminum compound constituent [B] by 2.0 mmol; and the
organosilicon compound constituents according to Example 11 to
17orthecatalystconstituentsaccordingtoComparativeexamples
3 to 5 by 0.36 mmol. Then, hydrogen (0.4 MPa) and liquefied
propylene (1.2 L) were introduced sequentially therein. After
cooling the inside of the autoclave down to 10 °C, agitating

wasinitiatedandprepolymerizationwasperformedfor 10minutes.
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It is found that when the catalyst constituent according
to Comparative example 3 is employed, hydrogen response is
particularly lower and stereoregularity is lower than when the
organosilicon compound constituents according to Examples 11-15
are employed. It is found that when the catalyst constituent
accordingtoComparativeexample 4 isemployed, hydrogenresponse
is particularly lower than when the organosilicon compound

constituents according to Examples 11-15 are employed. It is
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dehydrated n-heptane and 17.9 mL (0.12 mol) of decahydro
isoquinoline were supplied into the flask. 75 mL (0.12 mol)
of 1.6 Mbutyl lithium hexane solution was fed into the dropping
funnel. While the temperature in the flask was maintained at
4 °C, thebutyl lithium solution in the dropping funnel was slowly
dropped therefrom into the flask. After dropping, agitating
was subsequently performed at room temperature for 12 hours to
obtaina lithiumsalt of perhydro isoquinoline. A stirrerpiece
was inserted into a glass filter-added flask {(veolume of 400 mL)
equipped with a dropping funnel. A vacuum pump was employed
to substitute the inside of the flask sufficiently for nitrogen.
Then, 60 mL of distilled and dehydrated n-heptane and 9 mL (0.06

mol} of tetramethoxysilane were supplied into the flask. The



a product, 0.19 nmol of the catal yst constituent

according to Conparative exanple 11 was enpl oyed as

the constituent [C] instead of the organosidnscladated specification
conmpound according to Exanmplgg.1. [|n another produstat12.2.2007
t he organosilicon conmpound according to Exanple 1 was
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mmol on a titanium atom basis; tri(ethyl}) aluminum as the
organcaluminum compound constituent [B] by 2.0 mmol; and 0.18
mmol of the organosilicon compound constituent accoxrding to
Example 1 as the constituent [C], and 0.18 mmol of bis(perhydro
isogquinolino) dimethoxy silane as the constituent [D]. Then,
hydrogen (0.4 MPa) and liquefied propylene (1.2 L) were
introduced sequentially therein. After cooling the inside of
the autoclave down to 10 °C, agitating was initiated and
prepolymerization was performed for 10 minutes. Subsequently,
the temperature inside the autoclave was elevated up to 70 °C,
then polymerization was further performed at 70 °C for one hour
under polymerization pressure of 3.8 MPa. After completion of
polymerization, the non-reacted propylene gas was discharged,
and the polymer was dried under reduced pressure at 60 °C for
20 hours to produce white powdery polypropylene. A flowchart
of an adjustment method andpolymerizationmethoed of the catalyst

constituents for use in Experimental example 7 is shown in Fig.
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isoguinolino) dimethoxy silane was employed as the constituent
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Table 9
Compone Compone
nt C ntD He Activity | MFR | H.I Tm Mw | Mw/Mn | mmmm
g-PP/ g/

Component C mol% MPa | g-Cathr [10min] % T | X104 %
Example 1 50 50 0.4 42,900 129 | 96.8 | 163.1 | 20.2 12.2 99.0
Example 1 40 60 0.4 40,100 102 | 969 11632 | 215 12.4 98.6
Example 1 30 70 0.4 40,400 | 79.9 | 969 [ 1636 22.2 11.2 98.8

Comparative
example 11 50 50 0.4 43,400 216 | 95.9 [ 161.8] 15.2 10.3 97.8
Example 1 100 0 0.4 43,900 444 | 966 {1627 | 124 7.1 98.9




gas was di scharged, and the polyner was dried under
reduced pressure at 60 C for 20 hours to produce

white powdery pol ypropyl ene. As Conpar at i Vieonsolidated specification
experiments to the Experinenpal exanple 5, sinilatsat12.2.2007

honopol yneri zati on of propyl ene was perforned using
a-ol efin polynerization catal ysts consisting of the
Cgoliﬁ. atal yst constjituent [A], the organoal um pum
q % const it uent %%L] and the cat al yst

TRt uen® 101 Sccdr o488 | 79 | 988
sults dre shomn |n Tables 10413. Tabl e

8n [P Actliefy n Bat & MER| H14.1 7.6 974

- RBY -|Cals N 1001 N 9L GeX | 18303 32 17.3 98.6

29,600 9.5 98.7 115.4 165.3 110.0 Exanple I 0. 1Z
42,000 48.1 98.1 116.3 164.6 113.0 0.40 43,900 444
96.6 116.6 162.7 117.0 0.03 31,900 11.9 98.7 114.1

164. 1 8, 7 7 .115

153 YO S5 RseIgsE 871 iy egagite t 2
t12%OQGGHQQlQlGQHEW@leSJZHWIOE x@hpked4he ips (perhydro

0
1§éq@91(il)(i%§n§ %ln%t]ﬂc@x}g s]:_q 6?36 %’% ilzgS %‘éé% (g% g?%ili:%)mpound
cepatstuest 0 Ekdhpl 35 0. P@t&@rooohwreggm 9 Iggponse  and
sﬁéﬁeéréé&l@r1@y4QH§§ £0Qi649 ﬁél@cﬁi§r5wé§%h§ éﬁé&f&butlon
g 6 0.03 34,400 14.6 98.4 114.8 164 105. .

C%ng% 88°80oBHeD H‘i%dﬂcﬁ%su%lrﬁoo’@“%n%%W%Pa*%‘é%PtS

specification -84- as at 12.2.2007 0.40 46, 200 533
95_4A116’5_162 0 11‘.'

E

163 8Ad1Qxﬁbr1mental example 5 bulk homopolymerlzatlon of

propylene was performed in the following manner using a-olefin
polymerization catalysts consisting of the solid catalyst
constituent [A], the organcaluminum compound constituent [B},
and the catalyst constituent [C] according to Examples 1, 3-13
and 15-18; and an c-olefin polymerization catalyst consisting
of the solid catalyst constituent [A], the organcaluminum
compound constituent [B}, thecatalyst constituent [C] according
to Example 1 and the organosilicon compound constituent [D].
In Experimental example 5, as the solid catalyst constituent
[A], a THC-JC type was employed, which is commercially available
from Toho Catalyst. Ti content was 1.7 wt. %. As the
organoaluminum compound constituent [B], tri({ethyl) aluminum
was employed. As the organosilicon compound constituent [D],
the bis(perhydro isoquinolino) dimethoxy silane was employed,
which was similarly synthesized as Experimental example 4.
In Experimental example 5, a 2L-inner volume autoclave
composed of stainless steel and equipped with a magnet seal
agitator is employed, of which inside is fully substituted for
nitrogen. Supplied into the autoclave were: n-heptane slurry

of the previously obtained prepolymer by 2.5 x 107> mmol on a
titanium atom basis; triethyl aluminum as the organcaluminum



0.40 41,400 533 95.9 115.3 161.9 119.0 0.03 32,900
10.2 98.5 113.7 164.9 106.0 Exanmple 8 0.12 40,000 68.9

97.5 114.5 163.8 112.0 0.40 42, 200 666 95.gonsetdased specification
161.8 118.0 0.03 27,200 2589-98.0 115.8 164. 1 10335t 12.2.2007

Exanple 9 0.12 50,800 116 97.1 115.6 163.5 108.0 0. 40

53, 000 615 95.7 117. 1 162.4 114.0 0.03 24,400 7.0

98.2 115.5 165.2 106. Exanple 10 0.12 35,200 29.9
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52481@(11%.53r7h$ﬂ1%8318ﬁ§rgzyt)%og o@p%%pg%sghgow%g} %41’ écgleg using

162 0.03 16,100 6
atppedin polymerization catalysts consisting of the solid

catalyst constituent [A], the organcaluminum compound
constituent [B], and the catalyst constituents [C] according

to Comparative examples 3, 6-10. These results are shown in
Tables 10-13,

Tabkle 10
Polymerizati
on
Hydroge| Reaction

n Rate MFR HI Te Tm AH
MPa lg-PP/g-Cat.hr| g/10min | % T T Jig
0.03 29,600 9.5 98.7 | 115.4 | 165.3 | 110.0
Example 1 0.12 42,000 48.1 98.1 | 116.3 | 164.6 | 113.0
0.40 43,900 444 96.6 | 116.6 | 162.7 | 117.0
0.03 31,900 11.9 98.7 | 114.1 | 164.1 | 107.0
Example 3 0.12 38,400 72.0 97.8 | 1155 | 163.4 | 113.0
0.40 38,600 533 95.9 | 115.6 | 161.3 | 117.0
0.03 28,900 13.8 98.5 | 114.0 | 164.3 | 106.0
Example 4 0.12 31,600 73.3 975 | 116.0 | 163.2 | 110.0
0.40 31,800 533 95.8 | 117.1 | 161.6 | 117.0
0.03 28,100 13.0 98.7 | 114.5 | 164.6 | 108.0
Example 5 0.12 40,000 77.6 97.9 | 1149 | 1634 | 114.0
0.40 38,700 615 95.8 | 115.5 | 161.3 | 116.0
Example 6 0.03 34,400 14.6 0984 | 1148 | 164.6 | 105.0
0.12 45,400 89.8 97.2 | 116.4 | 163.6 | 110.0




xanpl e 18 0.12 24,200 444 91.9 115.6 159.6 109.0 O0.40
86.6 117.1 158.5 115.0

32,400 -

xanmple 1 +D 0. 40

42,900 129 96.8 116.1 163.1 115.0 Consol i d&f@dolidated specification
speci fication
43,200 14.5 98.0 113.6 163.7 110.0 exanmple 3 0.40
42,600 76.5 97.0 117.0 162.9 114.0 Conparative

- 85-

as at 1342.2007 Conparative Qask?12.2.2007

exanpl e 6 0.40,49,600 71.3 97.7 117.4 164 2 116.0
Conpar at | ve&4@xanpt®200 0,.|40538, 6(5-93.12658, 26204, 114.0
165. 0 111. Q.03 Cpnp23, 800 va 01108 3W/8AMO0 13414 P964R9 1 1¥hsD
Exﬁﬁﬁeﬁi 107. §.1zekxanp) £o8 . 1@3411 %%9114498163 11180
1645 108 L8 10 B R oy
exanpl e 0 9’9% [ 232,900 o 0’410#;, AH8.52] 7184 b 1648 410685 4
Expaie®  efafple 104000002 44, 609 1875 9816.51113688 16128
188. 0 0/40.445| 30829003 97. 866116.95 916315 8113608 Tﬂ@l(ﬁ/
1 droge N/ CX IYFR =14 2 A7
5,58 44 3 o e ol her 4 B G T B s
Qiplg 9y o012 b 056800 5 1o BiE on 9.1 & 1Rk 1654 12108.;
97 .7 xam | 848 @, 158900 4 |5 4118 ¢ 967 2 116.14D 162.47 Y40
3.2 98.4] 0003]35284® 4 |4. 7.007.|Coscaipiie.54] 064.2 21060
Exénfle3108 97042 0. 485 dgb 2 [109939 5.[%P81 1115@ D368 010
3.5 97. 41040 | 39,600 190 | 95.7 | 119.5 | 162.8 | 115.0
0.03 38,300 85 | 986 | 118.8 | 165.4 | 106.0
Example 11 0.12 38,900 43.2 98.1 | 116.3 | 164.3 | 109.0
0.40 44,600 266 | 96.9 | 119.7 | 1632 | 115.0
0.03 34,400 11.2 | 987 | 116.1 | 165.3 | 107.0
Example 12 | 0.12 45,200 61.9 | 977 [ 1182 | 164.7 | 112.0
0.40 44,500 421 | 966 | 117.9 | 1622 | 1180
Table 11
Polymerizati
on
Hydroge[Reaction
n ate MFR | HI Te Tm | AH
MPa F:—PP/g'Cat.hr g/10min | % T °C Jig
0.03 31,100 97 | 984 | 1153 | 164.7 | 110.0
Example 13 0.12 37,100 536 | 97.9 | 116.5 | 164.0 | 113.0
0.40 40,200 400 | 96.1 | 1174 | 162.6 | 116.0
0.03 18,800 642 | 954 | 117.0 | 162.5 | 103.0
Example 15 0.12 26,900 276 | 94.4 | 117.0 | 1615 | 109.0
0.40 32,000 - 91.0 | 118.1 | 159.9 | 115.0
0.03 35,300 87 | 986 | 115.6 | 165.3 | 108.0
Example 16 | 0.12 50,700 38.6 | 982 | 1153 | 164.3 | 111.0
0.40 52,600 228 | 96.9 | 1155 | 162.8 | 116.0
0.08 30,800 75 | 962} 1125 | 1652 | 985
Example 17 0.12 41,700 246 | 957 | 1137 | 1639 | 103.0
0.40 43,500 127 | 941 | 1144 | 162.9 | 108.0
0.03 16,100 66.0 | 93.8 | 114.1 | 160.2 | 102.0
fxample 18 | 0.12 24,200 444 | 919 | 1156 | 159.6 | 109.0
0.40 32,400 86.6 | 117.1 | 1585 | 115.0
E"a"‘plfD : 0.40 42,900 120 | 968 | 116.1 | 163.1 | 115.0




98.4 0.40 12.4 6.5 3.3

Exanple 5 0.12 21.9 5.8 3.3
98.3 0.03 34.1 7.8 3.9 97.1 Exanple 6 0.12 20.4 6.9
3.6 97.4 0.40 11.3 8.4 3.2 98.0 0.03 42. Xaohsalidatedl specification
97.8 xanple7012 24.2 6.053.3 98.2 0.40 12.1 6.4 at 12.2.2007
2.8 98. 0.03 45.0 8.5 4.9 97.9 xanple 8 0.12 25.4
8.4 5. 5 98.4 0.40 12.0 7.9 3.0 98.4 xanple 9 0.03
29.4 7.3;3.9 9p6.4 Consol,i dated, specification -86- as
‘H:E‘Pf‘fé,d_tl‘? poh¥2 p 148.209 o |7, BB 2 B p 133.80 1643.2 |7118.03{ 1
F9%6° 0.0 L < ?qu 1487 40 28,
12.1.4. 8 g%'&g D 411%2’1 2 1%%3§4 98 3ﬁ7'é 0362}1% Sﬂéﬁz
Cagopargve e 12 24. 4 6. el 4 0
el 6 2| 22000 9l o B o] €| drha ) ahy | et
Cazarpliee 12 p 6.1 3,0,98. 3i 3 3
o o b OB o drloc®2 n B WO 50 STt
CI\/Pa x10- 4 G860 0.46240b1. 6 733 3. BeW/ | A1k9almpbse 13107.01 2
e 2032 37 2, B0 [T S o £ 1179 F608 | TP
040 10 6 810" 2800, |~ 128|674 | 116.6 | 163.3 | 115.0
_ S:a‘l’nlgf:a;“’e 0.40 37,100 33.4 | 968 | 116.1 | 1639 | 113.0
. t, 0.03 38,400 3.0 |992 | 1164 | 166.4 | 104.0
oMpATauve |5 19 44,000 183 | 986 | 115.8 | 164.8 | 108.0
example 10
0.40 45,300 113 | 972 | 116.5 | 163.7 | 113.0
Table 12
Hydroge
n Mw | Mw/Mn | Mz/Mw | CXS | mmmm
MPa | x10™4 % %
0.03 | 44.2 7.2 3.8 98.2
Example 1 0.12 23.6 6.2 3.0 0.83 98.8
0.40 | 124 7.1 28 | 1381 989
0.03 | 388 6.3 3.8 97.7
Example 3 0.12 22.4 5.4 3.6 098.2
0.40 | 11.2 9.2 3.2 98.4
0.03 | 358 9.4 4.7 97.0
Example 4 0.12 | 211 7.9 3.8 97.4
040 | 13.2 10.3 5.4 98.1
0.03 | 36.0 4.5 35 97.4
Example 5 0.12 21.9 5.8 3.3 98.4
040 | 124 6.5 3.3 98.3
0.03 | 34.1 7.8 3.9 97.1
Example 6 0.12 | 204 6.9 3.6 97.4
0.40 | 11.3 8.4 3.2 98.0
0.03 | 42.3 7.2 4.2 97.8
Example 7 0.12 24.2 6.0 3.3 98.2
040 | 12.1 6.5 2.8 98.7
0.03 | 45.0 8.5 4.9 97.9
Example 8 0.12 | 254 8.4 5.5 98.4
0.40 | 12.0 7.9 3.0 98.4
Example 9 (.03 29.4 7.3 3.9 96.4
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04 19891t oun frat—whret he taty st
e 1, udnlaboBhB: o C-Lo (Coftar Lol ofitni be 3,
6-10 are eﬂépo ebl4-3hvdrfb'ben @é’oonée‘lﬁ 39§§rt cularly
| oner and 9106r(=o4]a§u arﬁ4y ar 8.4 oyer tham®suheh the
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Table 13
Hydroge
n Mw | Mw/Mn | Mz/Mw | CXS | mmmm
MPa | x10™* % %
0.03 41.6 7.2 3.8 97.9
Fxample 13 0.12 24.0 T4 3.5 98.2
0.40 13.1 6.7 3.1 1.68 98.6
0.03 25.6 7.6 4.3 95.0
Example 15 0.12 15.9 6.6 3.7 96.2
0.40 10.0 6.9 4.2 96.9
0.03 40.6 84 3.6 97.8
Example 16 0.12 26.0 6.4 3.1 98.7
0.40 15.1 58 2.6 098.9
0.03 47.8 11.5 5.0 94.9
Example 17 0.12 32.0 11.3 4.4 96.2
0.40 194 13.6 4.8 96.7
0.03 23.1 7.8 4.6 5.56 93.4
Example 18 0.12 13.0 6.9 3.7 4.54 95.1
0.40 7.5 6.8 29 96.4
pramle 1 040 | 202 | 122 | 50 99.0
Comparative 0.12 304 7.3 3.3 97.7
example 3 0.40 224 144 4.1 98.2
Comparative
example 6 0.40 22.5 9.7 3.8 99.0
Comparative
example 7 0.40 31.4 9.3 3.5 93.8
Comparative 0.03 61.4 7.3 3.7 98.5
1
example 8 0.12 33.2 6.3 3.5 0.67 98.17
0.40 19.4 9.1 4.1 1.12 8.7




usi ng the organosilicon conpounds according to
Exanples 1, 7 and 13 as the constituent [C] exhibits
physi cal property values such as MFR = 300Cgrsddadrspecification
and nmmm = 98. 5% or nore at.ghydrogen (0.40 MPa). asat12.2.2007
Experi mental exanple 6 (Rel ati on between Prepared
hydr ogen anount and MFR) Pol yneri zation of propyl ene
chas erformed |i ke [Experinental exanple 5 using the
%Egﬁ 9% |i gan tawwundiz.acdor gisng| t o Exagpke (1 as the
m%vpét!tu%nL—gc——and_vaLyLng_a prepared hydrdgen
camunt. MERP3f r A B, 103 4%hr dugh20. 12 to 094B. | As
e}gﬁ)ﬁg%a i| ve.iexpegi.grent ¥,.6 pal ysari zatsgon eg.epriopyl ene
Weis~ per fopagd| T3dke Expey i fenkgl Pyl egdgusfi ng the
catatyst  —Cconstituent according to Conparative exanpl e
3 as the constituent [C] and varying a prepared
hydrogen armount (MPa) from 0.12 to 0.40. These

results.arge sh in Fig. 9. can be seen from_ Fig...

o wibh LB B SRa S Yo e AP heeB R AT hopES acedkding
t&xamgbaatinEXﬂmpbyfﬁw @zﬂ@agenamﬁ&%&nﬂﬁhyérgggﬁ;ﬁifonse
. ent, achi_evenent of . a
U e R s A AR MR A O\ e s Ehif when
thatatgmtosidnisian genpoaodocansigi twerBonparcatridieag exdydmles
13 %§1§“? yfﬁj;l@Xaﬁ’Péi&ﬁn@i&'éecg?(a”p' e 7 (Relation

bet ween drogen responseé and Stereoregularity)

Cons ol daped iggatifi eaatphe 5, €8 podypabtpy2epegglymerized
ug)(?%%”t‘?ﬂézé} A 21 RAPSHDURS BECLALIR ltbkﬁxafl%}es 1, 7

rimental exanple 4 usi'ng as the constituent
apfe 3 apddiosPneEdRueBhpbuh@xhébokdinly i prpperty values

s88d AR 2533/ 13k e SAG Al ~COB8SES tdieRloleAbthydrogen
THC-JC tﬁpe commercially available from Toho Cat alyst
(PedPstFelent [A1]) or the product synthesized in

Experi nental exanple 2 (constituent [A2]). As

Cbn?arativ experjnments, polynerization of propylene

EﬁB@-iﬁgﬂiéfn%E—ﬂgiﬁgéLhe catal yst constituents

(RETOt UbNgbéBwedRNPRERAFYE BYAFDLES Smobn@ngnd Msr} he
consthtgent r%g , Ihese results are shown 1n Fig. 10._,
As cahCb¥SEEFAFIOM FR.  RECRIAKRTS t hEasr g&fd<iqy like

Egpapimadtatcastinggld 0 SExasphg lhes ofpkoyedlicon compound

according to Example 1 as the constituent [C] and varying a

prepared hydrogen amount (MPa) from 0.03 through 0.12 to 0.40.

As Comparative experiments, polymerization of propylene was

performed like Experimental example 4 using the catalyst
constituentaccordingtoComparativeexample 3asthe constituent
[C] and varying a prepared hydrogen amount (MPa) from 0.12 to
0.40. These results are shown in Fig. 9. As can be seen from
Fig. 9, when the organosilicon compound according to Example
1 is employed, hydrogen response is more excellent, because of
achievement of a high MFR with a less prepared hydrogen amount,
than when the catalyst constituent according to Comparative
example 3 is employed.

Experimental example 7

(Relation between Hydrogen response angd Stereoregularity)




hydr ogen response is higher and stereoregularity is
nore excellent, regardless of types of the solid
catal yst constituents, than when the cat al §wtsolidated specification
constituent according to Conparative exanple 3 isasat12.2.2007
enpl oyed. Experinental exanple 8 (Honopol ynerization
of propyl ene) As Experinental exanple 8,
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Stltuet stitu / Consti tuent
ani%% B1g) ¢ ||’%W]ed %HB 3313’55 LPBPtiéuﬁPﬁuté@E
oFhanoa puepmby mmpb@hdoaomaglpeéﬁﬂr[rmd ?Iﬁ@ﬁ:h@ St Hah®silicon

under normal .press eedi ene_gas .intq
RSt Ao TR tS §0de o PPl F ataiior PoagTpiaRion of
pfbeylene was performed using an a-olefin polymerization
catalyst consisting of the solid catalyst constituent [A]}, the

organoaluminum compound constituent [B], and the catalyst
constituent [C] according to Example 1. InExperimental example
8, as the solid catalyst constituent [A], a THC-JC type was
employed, which is commercially available from Toho Catalyst.
Ti content was 1.7 wt. %. As the organcaluminum compound
constituent [B], tri(ethyl)aluminum was employed. As the
organcsilicon compound constituent (D],
bis(perhydroisoquinolino)}dimethoxysilane synthesized like
Experimental example 4 was employed.

For prepolymerization, a 200 ml-inner volume flask
equipped with amagnet seal agitator is employed, of which inside

is fully substituted for nitrogen. Seguentially injected into



resul tant prepolynmer has a weight ratio of
PP/ Constituent [A] = 1.89. This prepol yner was

enpl oyed for the follow ng main polyneri zatdneslidafed specification
propyl ene. Nanely, a 2L-inngs.volunme autoclave ggat12.2.2007
conposed of stainless steel and equi pped with a magnet

seal agitator is enployed of which inside is fully
substituted for n|tr%$ Supplied into the autoclave

therikask Wepeant00 snhiaty déstind edesntit dehydratrd ymbenhpne ;

121 o 11 Q3¢ PRBLL ONa Buh b haR! AN £l %%E%%ltﬁent EB] ; and 0.18
triethylalum numas the constituent [ B]

TR t K orlyrbiRat by Eent ssipdumti Jéflleiﬁl'mj‘&t%%”rpl ésl the

c@ﬁsﬁi‘@uex@‘@r[ﬁ]l t UeREr &St Y, OcHS comRk 1  1BRR. (A #=2088ded by
(gh MPa) and , |iquefied propylene (

MERicen & Her @Fﬂm Pl s ¢ énla@iamaetwgffzu%ow‘éltuent [A]/

C ot Ot @ver WES] Alavadiadidix tmjandiheld, sat f(?@l&ue@ir@ﬁ aging
performed for one hour. After

ner | zatl on was
€311%T%t fognl GMipsteRer | TAER orR TRl WisH-I7eddadwas performed
fer @Wlﬁ[lﬂiegﬁﬁmd g@lrﬁﬁﬂabg%@su&@d Eﬁédpﬁbyéffef?]rd@sl?ne gas
u reduce sure ours.to
“b\{%gtﬂbee%ia\% CRTpouRRRS m%a%ﬁjweﬁ%te&f é% {fgine The
remmbtanﬁrpﬁe;miﬁ)qzehaﬁemwél@bﬁ@rﬁﬁtﬂOBof ppmaﬁstzafue@ﬂ [A]
opyl ene was perfornmed using the solid catalyst

cons%ltuent [A], the organoal um num conpound
constThienpréBdlyvaad wae catploystd comst theefliollowing main

' xanp 3,. These.exper.i nent
e o
a‘ﬁb@@b@V@lCCW@pgﬁﬂ off steibdererstralvasd mpﬂw\mum amagnet

s&€h8a d'%t-%ghg e]‘nijlf'%éf:t b)‘f'vsr}’:g%ﬂ:%'é'l!ie Egjl%érosukﬁ__)tltuted

Conso I“cat’i on as at
ffgrpmtgr@a@nhr LPOREAdEate theargpiteclaye)wed3: 700-heptane

0 . 9, :
oy BB ISR S SIS 80 0 A, i
afomth ar%ﬁntgyegtbyh@lmn,@um as the constituent [B] by 2.2 mmol;
and the organosilicon compound according to Example 1 as the

constituent [C] by 0.18 mmol. Then, hydrogen (0.4 MPa} and
liquefied propylene (1.2 L) were introduced therein. The
temperature inside the autoclave was elevated up to and held
at 70 °C, then polymerization was performed for one hour. After
completion of polymerization, the non-reacted propylene gas was
discharged, and the polymer was dried under reduced pressure
at 60 °C for 20 hours to produce a white powdery polypropylene.

As Comparative experiments to Experimental example 8§,
polymerization of propylene was performed using the solid
catalyst constituent {Al, the organcaluminum compound
constituent [B], and the catalyst constituent according to
Comparative example 3. These experiment results are shown in

Tables 14 and 15, and GPC molecular weight distribution curves
are shown in Fig. 11.

Table 14

‘ H: l Activity MFR l H.I Te Tm



Exanple 1 110.0 42.0 7.2 4.1 98.0 Conparative 109.0
36.8 5.9 3.1 97.4 exanple 3 The pol ypropyl ene

pol yneri zed in Experinental exanple 8 has Gungblidstedrspecification
regularity, high nmelt fluidigyy and wi de nol ecul ar asat 12.2.2007
wei ght distributions, the a-olefin polyner has good

nol dability and excellent property agai nst appearance

deficitg of noldings such ,as flow marks. . .
Particul afMbBa ExeRpleCat. JlgélyO@nitle ¥xpensi veC C
Exghgggerwydbqhsch|noggqg@dlneﬁﬁqu3|lg§€ only iﬁ§9 165.0
IUIII_(J.LIUII aRe—tRuST+eahn—+e ce—thercost——of
Cc eg zavpjlan | of puppgbene. Bgoeri ngmiall exapple P 163.8

ex?f&ﬂl ~npn| vE Yarization of | Et h\/l ene~pr nn\/l eqe) As

Exper| mental exanple 7, block copol yrrerl zation of
r& 1wl ene/ propyl ene was perforned using an a-ol efin

nolvrerizati-op—cat-alvst—consi-sti ng of the solid

POy TCcT 2o o at el y
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according to Exanple 1, and the organosilicon
compound constituent [D]. In Experinental exanple 7,
as the soli d catal yst constituent [A], a THC JC type

was ermb Qya! ﬂ@n‘ép@@%@kﬁh@&'% @v;?lelra%%tfanoakample 8

Tohq Cat aI ¥st r@ content . was 1.

has §aAdsis ROt labwgmetlﬁreﬁ&umty %ﬁg’&l‘jﬁd&‘?%‘:ﬂar
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ydr oi so oI I no) di met hox Sila ynt hesi ze
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fﬁéglﬁ-"’? g?%%sl y obtai ned solid

Experimental example 9

(Block copolymerization of Ethylene-propylene)

As Experimental example 7, block copolymerization of
ethylene/propylene was performed using an oa-olefin
polymerization catalyst consisting of the solid catalyst
constituent [A], the organcaluminum compound constituent [B],
and the catalyst constituent [C] according to Example 1; and
an o-olefin polymerization catalyst consisting of the solid
catalyst constituent [A], the organcaluminum compound
constituent [B], the catalyst constituent [C] according to
Example 1, and the organosilicon compound constituent [D]. In
Experimental example 7, as the solid catalyst constituent [A],
a THC-JC type was employed, which is commercially available from
Toho Catalyst. Ticontentwasl.7wt. %. Asthe organosilicon

compound constituent {D],




catal yst constituent [A] by 2.5 x 10-3 mml on a
titaniumatom basis; tri(ethyl)alum numas the
or ganoal um num conmpound constituent [B] byCchs&8idaralspecification
and the organosilicon conpagnd constituent accor disrag12.2.2007
to Exanrple 1 by 0. 25 nmol. Then, hydrogen (0.4 MPa)
and |iquefied propylene (1.2 L) were introduced
sequentially therein. After cooling the inside of the
D (R R b o TRy i Lign g d e tha g i mivithesd zgdd like
ERSEPOhRL1 Z8idmil e VRS REIES IRk {.or 10 minutes.
ubsequent |y, the tenperature 'inside the autoclave
<EusSte| ThRR e WP HE R R L SR WIS iZR510% > was

per f ot med iahef0vEl iRE DNEEDMN e W0 sRAl ¥Reft Bl 184k steel
MPa. After _conpletion of

essure of 3.8 )
arg%ﬁ%ﬁ%% FORD 3 HEedste éaetleagfmwleﬁ@m%em&s of which
irdéi?f@airsgefﬁllq?@ub&gttiitmie@e f\%s nksykehut @l;pplihed into the
su ci en ol nitrogen. e ressure in e, ,
SR ola s her ba hePhohe s Wirht hEbEat e s L Beblpdned sol id
cdtel e tRInstditiemi ghYy byas, FBaswr egmaAndnt Aer yi £ uffatom
bgol gprg:p A er&g\yﬁs cal.cul at ed fr%m theng/eﬁ%\ght of thoe ound
ThY i dé&i ARG 388 IS APFER Lo ee oSt
comet iwdnly 5] dowfl polmynns bpydred et v so wyd et leidcorf rampound
' ' e_autoclave | ni trogen ient ., Th t he
4Pt S AE SR PRI RYES P 8AGRy BT s st oy S0emy dRiggrogen
(@04 OMPar a0 Hdure fliedrodepel e t €1 ppwWlér were introduced
<Seco : - S I
S RERE PRV PR e 5 S 0 00 LR PRER A AL Mhc e clave
deeh yneri® € oagitatwhpchashénipi ebsdrand rptdmo kst emation

wi@Sp et Gl g O H2 1M3ﬁ1iintﬂltl%%qgesgﬁgéé{iéﬁit:l)%h%le I\}-[e)z(rré%erature

tenperature in the autoclave was sét a
igatde sheatuhydadmereanas plepyptedeipias 7666t ithgousdyymerization
[ o Rt .Qf 1
wE4RRY Rnkd 40190 B LA By Re R R R 1%t dok drddsure
of ds §atha vePfFer som el ammet pepomprdEREAPN ok e @3 TERRCEd

pRbptlEndRgad WOAUES AWRBSY € anfdPi heORREYABI 23t d@Pst ituted
rfgctlons at _the sanme tenperature under the sane
SPFEESHPRULY nECdhdoT G ed IPERY f PEGESBRS 1oothgsaygoclave

wd2 h1208¢ r Meaci e Gaafe passdisehargest-Qutsdde thieweight
wSYpema s o old  Lhe conolyrerzatt on RLSRHIS ¥ £rom
thepekynhti 24t itdie raasty oa{;_abciavg hat Fouodr 288 Dyri ngfter
mt%%%ﬁg&gg}n\{ rrg_‘f It%l%t Iy?Lrélrd?aclgl &moé %fotl%rpr%pgrl%%%r Wagngxtracted
from inside the autoclave in nitrogen ambient. Then, the
extracted polymer was dried under reduced pressure at 60 °C for
20 hours to produce white powdery polypropylene.
<Second step: Gas-phase ethylene/propylene copolymerization>
After completion of bulk polymerization, in which the
pressure in the system was held at 0.02 MPa in gauge pressure,
the temperature in the autoclave was set at 70 °C. Mixed gas
of ethylene and propylene was continuocusly supplied to the
autoclave at a proportion of 0.7:1 in volume ratio (700 Ncc/min
and 1000 Ncc/min, respectively) to adjust the copolymerization
pressure at 1.2 MPa in gauge pressure. For copolymerization

reactions at the same temperature under the same pressure, the



and two hours) , each 20 g of the pol yner was

extracted frominside the autoclave. The extracted

copol ymer was dri ed under reduced pressureCasolgted specification
for 20 hours to produce whi-tee-powdery bl ock as at 12.2.2007
copol ynmer. A proportion of the copolynmer part in the

total polyner (block ratio) was cal cul ated and found

7.83 wt. %after 0.5 hour;_ 12.34 wt. % after one
NPT eaqTe @ HAf Wag iR 8ethars s1dgd 0 §YE5 W SO ¢S to hold
thét €6p31 itelr Bza i dnh yEdwtir&f atan 28] st mentgauR [k ssure,
and polymerization method of the catalyst constituents
fobtoved Py EXpetyRent 22t Exanpeacoieon ghohh 14 IMy.3 fwurs.
Dol yyettiez abpohynes kb 8iandr edhey iamt qhifskirc®. ®hdufi€ one hour

r esul t.ant sho in Tables 16-

copol rs ar 18. .
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thx @epioc ook .adlhé iext refc te dtep by ymset mastdtsidaxyer reduced
silane as the, .constityent [C] by 0.125 | and. a
PEPSEER Hyrt SOt i iyes GondtRoiyeoriane Baviqey block
cepndyneévent? [Blogoyrilidoimdie aspdhgnexcgisattysin the total
.t yent rizati results 0
oG EURLL, (o BRLIBT AT Lot SRR SnE e 2083 sttt arter
O b Icaltied 2. 36-w18. AL Conpareahiue ; ekpesd ment afifer 2 hours;
afApen! geniel expmmle F pnoptdy! eng BLaRYLense blRoky e tnent
copol ymers were 'simlTarly produced €xcept for use’ o
negbodand potl veerdezatdont seabedraf nda catabypareehsiei tuents

£8%anRLsi g, FpeBimerdRd 13xa5p1be scopstighugnt {,Cl Fig. 12.

i nstead of  the organosilicon conpound according t
Pelamprézatioporoiet t g atndnchesarterhpbiehae bckles i sepektant

c8bol fRek8sSHLt a8howOPR! YABI 3 €osNPWn i n Tabl es 16-18.
able_ 16 Honp-PP Honp Yield MFR CXS mmmm

g- HP/ 9kt 2REY g PEORIY SRR S TRIELPRANMSIEVAS REOHHFesppxCept
£ér9%dd Gonsiol beat £d ERAHVIGAONtri88hod$ dHilane as the
céﬁﬁﬁg%ggggegﬁaggj8.%2;%%ﬁ%fggge% %s%b%r %d%o isogquinolino)
dimethoxy silane as the constituent [D] by 0.125 mmol, as the
catalyst constituent. Polymerization results and
characteristics of the resultant copolymer are shown in Tables
16-18.

As Comparative experiments to Experimental example 7,
ethylene-propylene block copolymers were similarly produced
except for use of the catalyst constituents according to
Comparative examples 3, 6, 8, 9 and 13 as the constituent [C]
instead of the organosilicon compound according to Example 1.
Polymerization results and characteristics bf the resultant

copolymer are shown in Tables 16-18.

Table 16

Homo-PP
Homo Yield MFR | CXS| mmmm
g-HP/g-Cat.hr | g/10min | wi% | %{UBE)
Example 1 41,100 400 1 99.1




exanple 3 42,300 60.1 1 98.2 Conparative exanple 6

49,100 71.3 0.6 98.9 Conparative exanple 8 38,900 113

0.9 98.6 Conparative exanple 9 37,300 34. Ldnsdlidx@edpecification

Conpar ati ve exanple 13 59,9@9.25.5 0.6 99 Tabl e 1% at 12.2.2007

Copol yneri zation Yield from MFR Bl ock Tine

Copol yneri zation Ratio H g-CP/g-Cat g/10mn w% 0.5

%ﬁ%g{)e %11 7.8 Exanple 1 1 5,80Q 66.3 12.3 2 8,800 39

. 10, 7 4.9 poO. .5,.3,900.29. 3 8.5 Exanple 1

1 D100 18 191(1)@0?’0% + ﬁB@, ng 0 §8§8 43 11, 300 8. 9
Compagatige § 5, 400 26.5| 11,3 donparative {L 9,100 14 17.7

exambl 8 3 2 439890 8/ 9594.3 B3 169880 7.5 27.9 0.5
Cobnx@8tites | 8 13. 3 Conparative 1 12,900 7. 4 20.8 exanple

6xapl06300 449198, 2 | 3723, 40064 2988. 2| 0.5 4,000 45.2
CénBaretivgpar ati ve 1 6, 00 26.[2 14. 6 exahple 8 2 10, 100

board1e20. ¥ 338200100 [12.14324] 0.9-|- - 98.6- -} - - -

c&apaativdat ed specification

example 9 37,300 34.9 1.1 98.8
Comparative
example 13 59,900 255 |06 99
Table 17
Copolymerization Yield from MFR Block
Time Copolymerization Ratio
Hr g-CP{g-Cat g/10min wi%
0.5 3,500 111 7.8
Example 1 1 5,800 66.3 12.3
2 8,800 39 17.5
10,700 34.9 20.7
0.5 3,900 29.3 8.5
Example 1 1 6,400 18.1 13.3
+D 2 2,400 10.2 18.4
3 11,300 8.9 214
0.5 5400 26.5 11.3
. 1 9,100 14 17.7
Comparative}
example 3 2 13,600 8.9 24.3
3 16,400 7.5 279
0.5 7,500 15.8 13.3
: 1 12,900 7.4 20.8
[Comparative
example 6 2 19,300 4.9 28.2
23,400 4.2 32.2
0.5 4,000 45,2 9.3
} 1 6,600 26.2 14.6
Comparative
example 8 2 10,100 16.4 20.7
3 12,400 12.4 241




-94- as at 12.2.2007 0.5 3,100 15.4 7.7 Conparative 1
5,300 9.2 12.5 exanple 9 2 8,500 4.9 18.5 3 11,000

3.9 22.8 0.5 10,500 6 15 Conparative 1 17,Q@Gol3{aRd specification
22.2 exanple 13 2 25,400 2929.8 3 30,500 1.3 33.aéat12.2.2007
Tabl e 18 p-xylene p-xylene Sol ubl e Conponent

I nsol ubl e Conponent Ethyl ene Rubber Transfer Wi ght

Et hyl ene; Content [q ] {Content Rate %vvt{dl/g\; Mt %
6.4 39.6111.1.250.81" |ExanpPd® 9.6 B391%411.677.3]0. 78
13.8 40 12 2.70.79 15.9 4@36012 3 B.HD. 17 16561(37.9
[Cap@ativ8 077 Exanpt et 97378112 3 073—=+b14.5
ggmple1d. B 4.1 F79 1% 7 38%8942.1 514979 ¥ 31.4
6.3 2.10.77 CQ;rpar atijve 13116,50030. 9 6L 63X 5 0. %M
93T 419078 23— 75— 0—76—10. 7
32.5 10. L. 2.0 %-%onrpar ativel®®031 g 11 8 3.04 0577
exarrpl e  21.8 32.5 11.9 4. ﬁ%?? 20. & B82.14 4223 |4.8
{Conpgatiphparative 678345 73 2073 —exanpte 8711.5
gamge7l5]3. 4 0.%79 25,400 2 29.8
3 30,500 1.3 33.7
Table 18
p-xylene
p-xylene Soluble Component Insoluble
Component
_ Ethylene Rubber Transfer
Weight [Ethylene Content [n] Content Rate
Wt% wi% difg Wt%
6.4 39.6 " 14 0.81
Example 1 9.6 39.5 11.6 2.3 0.78
13.8 40 12 2.7 0.79 .
15.9 40.4 2.3 37 0.77
6.6 379 10.8 1.8 0.77
Example 1 9.7 37.8 11.2 3 0.73
+D 14.5 38.2 11.8 4.1 0.79
15.7 38.6 12.1 5.1 0.73
8.8 314 6.3 2.1 0.77
. 13.6 30.9 6.6 35 077
[Comparative
example 3 19 N2 7 4.9 0.78
21.2 32 7 5.2 0.76
10.7 32.5 10.1 2 0.8
) 16 31.8 11.3 34 0.77
Comparative
example 6 21.8 325 11.9 44 0.77
24.4 324 12.3 4.8 0.76
|Comparative | 6.8 34.5 7.3 2.2 0.73
example 8
11.5 336 7.5 34 0.79
16 34.5 7.8 4.3 Q.77




16 34.5 7.8 4.3 0.77 --- - - -------- Consol i dat ed
specification -95- as at 12.2.2007 18.9 34.3 8 5.7
0.78 5.6 33.3 8.6 1.8 0.73 Conparative 9.3 @BolBlagdspacification
0.75 exanple 9 13.9 34.4 1@51 3.9 0.75 16.7 34.6 &G&t 12.2.2007
5.50.73 12.6 31 10.8 1.8 0.84 Conparative 18.5 31.8
11.1 2.9 0.83 exanple 13 25 31 10.9 4.4 0.84 28.6 31
11 4.6 0385 It is found that when the catjal yst
constitubnt®d of Cotftarati Ve Sexanpl 88 3. [6. 8. 988 and
13 are eppbeyed, thgHlock | ggpol ymegs have | oyes MR
and wor sg et fturdrty than when—the—orjganostticon
I ynd[aBSondi ng 3P Exanpll 41 is énpl ovied sof-&y or
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enpfidbtf oz d ¢ the gopstituenty|[D] zolt s fur@h@r
found t hfit _agthe ethyteng content s towinthe
rubber ¢ n1sﬁt7ituent e etiiPildne refctivity %73

inferior izt_s i|'s four:gd t hat Whegn the1gat allyst g4
constitug of—Conpar atTv nptes 61s cnpiugcd,

Colgabitrek 1”805p Lymer248is | ovieh-1 IVER 2d V\u[rse nep?

Edakth1di 13y [ t an [when tfhe prgalm@sy [ com;;corrpound. 0.84
accordi ng to Exanpte s gnpigyed—sutetyror—n

additjonlt®%ne comdtityent 0. 1#6is furtheP-8 ound
that as the ethylene content is lowin the rubber

constituent, the ethylene reactivity is inferior. It
is found fromthe above results that, the use of the
di et hyt att'snoiddrﬁi hb}x.y’si tved ashd heaealgbtt umistli€uents of

cbEap LIVLSIERORY €08, DOk SOPPIYIEL 688 V8. nrocn

Cspelgloeegmeaire tywehWﬁ‘R)ganl woesporse, finlidityuitdirt yheh the

f t
oRy Rl POROLN RS RO REI X SV v sonesy
OEtﬂin@dét{igoomﬂ the)constituent [D]. It is further found that

as the ethylene content is low in the rubber constituent, the

ethylene reactivity is inferior.

It is found that when the catalyst constituent of
Comparative examples 6 is employed, theblock copolymer has lower
MFR and worse melt fluidity than when the organosilicon compound
according to Example 1 is employed solely or in addition to the
constituent [D}. Itisfurther foundthatastheethylenecontent
is low in the rubber constituent, the ethylene reactivity is
inferior.

It is found from the above results that, the use of the
diethylaminotriethoxysilane as the constituent_[C] in the
ethylene-propylene block copolymer can achieve the most
excellent performance on balanced stereoregularity, hydrogen
response, melt fluidity of block copolymers, and reactivity of

ethylene.

Experimental example 10

(Random copolymerization of Ethylene-propylene)

As Experimental example 10, random copolymerization of



As Experinmental exanple 10, random copol ynerization of
Consol i dated specification -96- as at 12.2.2007

et hyl ene/ propyl ene was perforned usi ng an &amiselfidared specification
pol ynmeri zati on catal yst congissting of the solid asat12.2.2007

catal yst constituent (A], the organoal um num conpound

constituent [B], and the catalyst constituent [(

according to Exanple 1. In Experinental exanple 10,
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Theéowchadrogeénaf0.12 MPa), ethylene (0.2 MPa) and liquefied
propylene (1.2 L) were introduced seguentially therein. After
cooling the inside of the autoclave down to 10 °C, agitating
wasinitiatedandprepolymerizationwasperformedforl0Ominutes.
Subsequently, the temperature inside the autoclave was elevated
up to 70 °C, then polymerization was performed at 70 °C for twenty
minutes under polymerization pressure of 3.3 MPa. After
completionofpolymerization, thenon-reactedgaswasdischarged,
and the polymer was dried under reduced pressure at 60 °C for
20 hours to produce white powdery polymer. A flowchart of an
adjustment method and polymerization method of the catalyst
constituents for use in Experimental example 10 is shown in Fig.

13, and experiment results are shown in Tables 19 and 20.



adj ust rent met hod and pol yneri zati on nmet hod of the

catal yst constituents for use in Experinental exanple

10 is shown in Fig. 13, and experinent redtidnsglidutes specification
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-97- as at 12.2.2007 Table 19 Prepared Yield Ethylene

Et hyl ene Content MFR H. 1 Te MPa g-PP/g-Cat w %

/ In % C Exanple 1 0 20,200 0 46.3 98.0 115.3 0.2
rhlqgtp

2.13 37.9 73.3 105.7 Conparative 0 19,400 O

10. 0 98] examml € [Eficedl, 300 2. 04 7] 7 78.8

102.5 'r% %‘;ﬁ meﬁﬂBMN My M e MR npmelr 1o T2 G
J/ g x1044 4]4 112.0 23°¥¥"1 3.9 98.4 - Exanple 1
156. 3 88. 7MP4. 8 | 5¢-BP/2-Cht 98. 8t%3. 3F/l0Ganpardati v 16a. 3

Exémfle 3. 7 07 7

11e 00 178 4.2 ol LS FIT 287 Y TRy

rg | found tha

constitlient &Ecor di 128, 10@ o BExXaldplie 3793 efipBoyed105.7

C
SXAM6f et i n pol $fer i s 2hiB8her %%ncorm‘é%s i §8Be teﬂ02 @nb

hi ahar ctorodar o || arif\ rac ||fnn
LILILI U'llcl [ SO I CUOUT © - CJ

h dg}rgoggn _requ)nce |§_9Q§5ter, Ooclg?@ﬂ}za%_gn reged don

T

rrelt fluidity is h| gher than when the catal yst
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It is found that when the catalyst constituent according

to Example 1 is employed, hydrogen response is better,

polymarization reaction rate is higher, stereoregularity of the

resultant a-olefin polymer is higher, randomness is better, and
melt fluidity is higher than when the catalyst constituent

according to Comparative example 3 is employed. It is defined

that the smaller the value of rir: the better the randomness.

Experimental example 11

{(Block copolymerization of Ethylene-propylene)

As Experimental example 11, block copolymerization of

ethylene/propylene was performed using an a-olefin
polymerization catalyst consisting of the solid catalyst

constituent [A], the organcaluminum compound constituent [B],

and the catalyst constituent [C] according to Example 1. 1In

Experimental example 11, as the solid catalyst constituent [A],

a

THC-JC type was employed, which is commercially available from

Toho Catalyst. Ticontentwasl.7wt.%. Astheorgancaluminum



Experi mental exanple 11, as the solid catalyst

constituent [A], a THC JC type was enpl oyed, which is
conmercially available from Toho Catal yst .Cdhisolidarddesptcification
was 1.7 wt. % As the organaal um num Consol i dat ed as at 12.2.2007
specification _98- as at 12.2.2007 conpound

constituent [B], tri (ethyl) alum numwas enployed. In

eri nent al exanple 11 hydrogen is added in the
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di sch are e|n3|dewas subst |
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t BEt0GhHY e Mase Nelsd dat +He02udEar ide M%&%ﬁ%@ﬂrﬁﬁa to 70 °c,
Thereafter, the weight was neasured the yield

then ype by Bhea Wan st peafarmadomtt A8 Weifght obe hﬁér under

pelpiyrisdt 06hayeeartirkountl 308 qupAf t epraBAS WY, Ritin of
ield 10213%%0f polyprop | ene s extracted, from
0

b REPEETERLI a0t cufpert R SR ERbBERP BT e RS Thend haazged,
apdtuhact resh Polvy seiubsas tliteets whelesi e €tp Eod rﬂ.ﬂﬁ&:ﬁjﬁrﬁ at Then,
60 _C for. 20 hours roduce It r
O RRPFaryl bhe S "Lecdans Lrope et Pl Kpiaamse pressure.
Theprepytene copol wedghtat was> measured, and the vyield of
pelypropylene was calculated from the weight of the empty
autoclave and found 300 g. After measurement of the yield, 102
g of polypropylene was extracted from inside the autoclave in
nitrogen ambient. Then, the extracted polymer was dried under
reduced pressure at 60 °C for 20 hours to produce white powdery
polypropylene.
<Second step: Gas-phase ethylene/propylene copolymerization>
After completion of bulk polymerization, in which the
pressure in the system was held at 0.02 MPa in gauge pressure,
the temperature in the autoclave was set at 70 °C. Mixed gas
of ethylene, propylene and hydrogen was continuously supplied
to the autoclave at a proportion of 0.7:1:0.026 in volume ratio

(700 Ncc/min, 1000 Ncc/min and 26 Nec/min, respectively) to



After conpletion of bulk polynerization, in which the
pressure in the systemwas held at 0.02 MPa i n gauge

pressure, the tenperature in the autocl aveanaslidsigrd specification
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Exper i nent al exarrg& 1, I ene- propyl ene
apdpoPyherviat ¥ oRf vls %elf“f"éﬁ%ed li ke Experinmental

exanphg ddmgdLrHbtad fé}@:dl&@f@%ﬁis 43 egpbmmeakahyé&ample 11,
constituent according to Exanple 1, in which hydrogen

ehREIRBE - PROBELCRR I%Jfféclsé?&ﬁmhgfteerplzwnpweaue%faww like
Ekb@r@ﬁéﬂtdﬂex&@ﬂ&l tuestoReCa di pPod@cCaidPthbecatalyst

CPHCTRECeBE PSS PRoEgoRBLel L G oo RHAERIFRONEE not
addedndn2Zheladd @] $oap; PEndHpi@dYicelsd WiRgmine E£&fcalyst
c’?%g{i? gen %rctclo?:ldlngrt%s(?gn&)ealgat 1v§examp£1e 3g/1|nowrglch %ydrogen
was added and not added in the second step. These results are
shown in Tables 21 and 22.

Table 21
Homo-PP
Homo Yield MFR | mmmmm E/P Hydrogen Partial
Pressure
. . . o Molar
g-HP/g-Cat.hr | g/10min % Ratio MPa
42,900 470 — 0.7 0.02
Example 1
41,100 400 99.1 0.7 0
Comparative 43,100 76.1 — 0.7 0.02
example 3 42,300 60.1 | 982 0.7 0
Table 22
! l I ! p-xylene p-xylene




Ratio Exanple 1 42,900 470 - 0.7 0.02 41, 100 400 99 1

0.7 0O Conparative 43,100 76.1 - 0.7 0.02 exanp

42,300 60.1 98.2 0.7 O Table 22 p-xyl ene pﬁ%@&@é@d SPeC'flcatlon
Consol i dat ed specification-10-100 - as at 12.2.200% at12.2.2007
Sol ubl e I nsol ubl e Conponent Conponent Copol yner

Copol ymer i zation ization Block Ethylene Ethylene

Trmre—Yretd— MR Rat o YWeirght—tm—7F—Eontent—Content—rht

g-CP/g-Cat g/l Qmin t% W% w%d /g w% ExaiepPle 1 0.5 | Insoluble
5,800 242 12.0 [11. 37.5(3.0 1.{3 (Hy/drogencCbmPeonéa 145 | Component
18. 4 15/co3Qymerd-GopdlyRer-parti al| pressurer 2 14,7400 g6.8

25.2 21| 3%i& 3 izduda 0. 02MPd) pRel 7} 700 67] Et@@n@ |24. Ethylene
39.8 3.4 FyGe Exanplie 1|O0MS B [5Q:411 Weighte At:oﬁeng Lnd o ontent
11.0 1.4 (Hydrlogen 1 5800 66.3 12.3 9. 39 2.3

artial | pressur 0 ; 13. .40.0 2 o
FC)MM, 2! o Pog Bt g o 3wt c{,\%rmﬁ ug | wi
Bafpl6,1300 4006 |12. A.800, (31242 2 8120 g exabgfe 3756 | 3.0 1.3
Py@Qer30. 0 18; 5 16. 573214 248 2. 84 (Hydrogah 2 44, 000, 95
2darfial24 1 5—24—32 12939 péar-+i azil Fessur¢—3—16; 600 .
pesr@7]8 21.2 32, 5184Q 5. 586.9. |02kPA) | Conprhati v3B 5 33 3.7
60200Ba)26. 5 113 3 8. 184004 |6 7.2 |L 26%alple 24 9,300 | 34 65
A 01777 13— 309 6635 ('ydlugulLJ.o, 506—89

Examgde19]| 31 %57 0 4(‘?,@}0 111 7. 39.6 11.0 14
(Hydrogen 1 5800 | 66.3 12.3 9.6 395 | 11.6 2.3

partial

pressure: 2 8,800 39.0 17.5 13.8 40.0 | 12.0 2.7
OMPa) 8 10,700 | 349 | 207 159 404 | 123 3.7
Comparativ 0.5 6,300 40.6 12.7 11.3 314 | 28 1.8
eexample 3 1 9,800 30.0 18.5 16.5 32.4 | 2.8 2.8
(Hydrogen 2 14,000 21.1 24.5 21.6 321 | 2.9 3.9

partial

pressure: 3 16,600 17.0 27.8 21.9 325 | 3.0 5.5
0.02MPa)
Comparativ 0.5 5400 | 265 11.3 88 314 | 63 2.1
eexample 3 1 9,100 14.0 17.7 13.6 309 | 6.6 3.5
(Hydrogen 2 13,600 8.9 24.3 19.0 81.2 | 7.0 49

partial

pressure’ 3 16,400 7.5 27.9 21.2) 32.0 | 7.0 5.2

OMPa)

As obvious from Tables 21 and 22, in the product using
the catalyst constituent according to Example 1, addition of
hydrogen can particularly improve copolymarization reaction

rate compared to that for use in Comparative example 3.

Experimental example 12

(Melting and kneading of Ethylene-propylene block copolymer)

In Experimental example 11, to ethylene-propylene block
copolymer with hydrogen partial pressure of 0.02 MPa and
copolymerization time of 3 hours, additives (BHT, hydrotalcite,

calcium stearate, Irganox 1010, and distearyl thiopropionate
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(Synthesis of Diethylaminotriethoxysilane)

A 300 mL-volume flask equipped with an agitating blade
and dropping funnel was employed, of which inside was substituted
for nitrogen using a vacuum pump. Then, 8.5 g (0.050 mol) of
tetrachlorosilane; 100 mL of dehydrated n-heptane; and 0.48 g
(0.0025mol) of p-toluenesulfonicacidmonohydrate were supplied
into the flask and agitated igood bath. Solutionof22.2qg (0.15
mol} ethyl orthoformate dissolved in 25 mL dehydrated n-heptane
issuppliedintothedropping funnel. Whilebeingagitatedigood
bath, the ethyl orthoformate solution was dropped slowly from
the dropping funnel, followed by ice cooling and agitating for
9 hours, and left for 3 nights at room temperature. From gas
chromatography at this moment, it was confirmed that
chlorotriethoxysilane was generated by 78 3. After another ice
cooling, 10.1 g (0.10 mol) of triethylamine was added to the
reacted solution, thensolutionof3.7¢g (0.050mol) diethylamine
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(NaB@lyol) of triethylamine were supplied into the flask and
agitated igood bath. A solution of 6.9 g (0.15 mol) ethanol
dissolved in 20 mL dehydrated n-heptane is supplied into the
dropping funnel. While being agitated igood bath, the ethanol
solution was dropped slowly from the dropping funnel, followed
by ice cooling and agitating for 4 hours, and left for 2 nights
at roomtemperature. Analysisof theresultant reactedsolution
by gas chromatography found production of 7% target

chlorotriethoxysilane, and by-production of 60%

e

oa@  o°

tetraethoxysilane.

Instead of ethyl orthoformate, sodium ethoxide was added
to perform Comparative experiment 2 to Experimental example 13.
Namely, a 300 mL-volume flask equipped with an agitating blade

and dropping funnel was employed, of which inside was substituted



a 300 nmL-volunme flask equi pped with an agitating bl ade

and dropping funnel was enployed, of which inside was
substituted for nitrogen using a vacuum purnsolitad, specification
8.5 g (0.050 nol) of tetraohl-orosilane; 100 nli ofasat12.2.2007
dehydrated n-heptane; and 30.4 g (0.30 nol) of
triethylam ne were supplied into the flask and
itated igood bath. A solution of 6.9 0. 15 ég%)
£QF I Co% $80Pden VﬁC%erﬁu%hyMned5 1h%p{%m gnol) of
t@tm&m:eﬂmﬁmﬂehbeandr Qﬁpl ﬁ@hf@ﬂrabhy}d\ba’céd bﬁi—ﬁggtane were
at 0 t he et hanol sol utj was dro
SRS ot e BLaBh G (A ted oiicaseRa thy i SEESh of
6cbolg| ng)ami) agbl at iseg ifuar étllil@jdi?e aﬁdf?eﬁtantmy 2iniformly
o) ratur Sis. 0 r
Chder 3 O AT HeByaE AL s dR R b iy ER¢'d:¥ping
fmmmmﬂun|Wh1k§ b@%n@aagétateﬂlmgobdlthnxysmézﬂuspennhon was
[ hon. of % , t et r.aet hoxysi | - lnstead of
¥Rt Bk R s ROV Had1qhfRe T g8 cooting
am@r&gnh&ﬁbnpafatlwaeemmmnrnanle&ﬁtEfpeananghts at room

&@%Pi\@uﬂ'g t g‘{ﬂ%ﬁ?%s 8¢ %91% P&sﬂf{% refa%‘icﬁédesoobi@@ odn by gas

an agi and dro
chnphaiyedyapify eiucid pnsddetmas Q;&:Jbéﬁ ¢m1@nb’©mmom:ebane

APP@f'Jﬂ&@HéPQCe cJ.)g%lz%ﬁaSG % (%2(02 %\8&9r??|€}¥%laﬂllne

usi n vacuum pu
wagtd g rt‘atﬁeraﬁat@dosmubioaehyﬂre;tfeéoﬁuﬁéppaﬂé 2.2 g

(e 80 Mphh§9h¥ﬂéﬁlﬁg%fé s%slkfe&e{@na@hﬁ @%ﬁgdkggee P dbtane

Sol uti on of sodi um et h

wagf$3 ¥ Bhtdupnnac %Fﬁmyth§ L@m@b@g ifromeln. déhyar Asktated

£dHE iroPRldRE bAkE, tsﬁddm@ﬂele[@ltéwmeﬂor W‘hbﬁr@eéﬂgroom
agi tated igood bhath, the suspension was drop
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220 mbu+ve livgedll drait bguapdet wen haagy gl edt i ng b2 akewrsi dtopping
£LAREY was employed, cf which inside was substituted for nitrogen
using a wvacuum pump. Thereafter, 5.1 g (0.030 mol) of
tetrachlorosilaneand 70mL of dehydratedn-heptane were supplied
into the flask, then18.29g (0.18mol) of triethylamine was added,
and agitated igood bath. Solution of 2.2 g {(0.030 mol)
diethylamine dissolved in 20 mL dehydrated n-heptane is supplied
into the dropping funnel. While being agitated igood bath, the
diethylamine solutionwasdroppedslowly fromthedropping funnel,
followed by ice c¢ooling and agitating for two hours.
Triethylamine hydrochloride of the reacted product was remove
by filtration in nitrogen gas ambient. The resultant reacted
solution was ice cooled again. Then, 23.8 g (0.16 mol) of

triethyloxrthoformate was dropped into the reacted solution. It



tenperature. Analysis of the resultant reacted
sol ution by gas chromatography found no production of

chl orotri et hoxysil ane and Consolidated specification
tri et hoxy(di et hyl ani no)sil an®,- and by- production ofsat12.2.2007

22% tetraethoxysilane. Conparative experinment 3 to
Experinental exanple 13 was perfornmed by first adding
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nitro gas_anbient. The resultant reacted solution
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er
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triet ort ormat e Itate
lh@@dﬁdlebﬁlanskt heAnZ 20 ¢4 - f2@rmc21 hoﬁrtglgtthwd@mlne was added,

ah8@MEf IR igood bath. Solution of 3.7 g (0.050 mol)

diethylaminedissolvedin5.2mLdehydratedn-heptane issupplied
into the dropping funnel. While being agitated igood bath, the
diethylamine solutionwasdroppedslowly fromthedropping funnel,
followed by ice cooling and agitating for two hours. Triethyl
amine hydrochloride of the reacted product was remove by
filtration in nitrogen gas ambient. The resultant reacted
solution was ice cooled again. Then, 61.2 g {(0.18 mol) solution
of 20wt . % sodiumethoxide inethanol was dropped into the reacted
solution. It was agitated for 3 hours igood bath. Analysis
of theresultant reactedsolutionbygaschromatographyconfirmed

392% triethoxy(diethylamino)silane and by-production of 40%
tetraethoxysilane.



Anal ysis of the resultant reacted sol ution by gas

chromat ography confirmed 22% triethoxy (diethylamno)
silane and by-production of 37%tetraet hoXyxispligigted specification
Conpar ati ve experinent 5 teltBxperimental exanple 13 at12.2.2007
was perfornmed by first adding diethylamne to

tetrachl orosilane, and then ethoxidizing it using
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SWhFtARAe Peb¥ted solution. It was agitated for 3
hours igood bath. Analysis of the resultant reacted
sol ution,_ by pt ography confirmed 39%
t Y e RSy Eai - ef HRe%i Hd) si | ane and by- producti on of 40%
(Tehs Abé hokyst 1 anted Cons obi dod Bgbspegi dngption - 105 -

as at_ 12 2. 2007 arative experinent 6.tpo The ,
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speed of 5 mm/min, 23 °C, 50%. A tester for use in the tensile
Test was a Tensilon universal tester RTA-500 available from
Orientech Inc. As a result of the test, the one produced like
The reacted product 1 had a tensile elastic modulus of 733 MPa,
and the one produced like The reacted product 4 had a tensile
elastic modulus of 757 MPa.
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Experimental example 15

(Electron density of Compound)

Specific compounds having the constituent represented by
the above Formula 14 were structurally optimized using a PM3
approximation to calculate electron densities on nitrogen (N)

and oxygen (0), which are shown in Table 23. The calculation



reacted solution by gas chromatography confirmed no

target am no-substituted product but

tetraet hoxysil ane of the starting substande@nsplidpted specification
Experi nental exanple 14 (Tenhsi-le el astic nodul us ofsat12.2.2007
Pol ypr opyl ene) Tensile elastic noduli were nmeasured in

the following manner on pol ypropylene with MFR of

oduced | ke acted product 1 and
w%%l%%f%%ﬂ% % %E%‘%f 13.6 produced |ike The
react ed product 4, using the catalyst constituent [(
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6. HE&MSﬁ%FEeR 45 6.4444 5 2262 trlethoxylsilane
Di et-bytysaming

triethoxy silane

6.4499 | 6.4562 | 6.4562 | 6.4541 | 5.1950




6. 4460 6.4533 6.4396 6.4463 5.2020 triethoxy silane

n- propyl met hyl am no 6. 4363 6. 4509 6. 4537 6.4470 5.2109
triethoxy silane n-propylethylamno 6.4203 6.4718 )
6. 4476 6. 4466 5.2002'1§¥Tethoxy si | ane Bensolidated specification
n- propyl am no 6.4460 6.4438 6.4516 6.4471 5. 19#8at 12.2.2007
triethoxy silane n-butylam no ne 6.4499 6.4562 6.4562
6.4541 5.1950 triethoxygjdis 107 - Consol i dat ed
specification as at 12.2.2007 CLAIMS 1. A catal yst
constituent of catalyst for polynerizing or

copo] ymer iZBgadps 8- Irftiitudrins £88058 Y sPY OB MU Re di zing
Formula 1 Si(OR )3(NRZR3) (wherein in Fornula I, Rl
OT | QORChVIP BERE BB NIy r STPL 9k + i, 2represepbedony afensuleol :
I's a hydrocarbon group with 1 to 12 carbon atons or
hydr ogen; and R3 is a hydrocarbon group with 1 to 12
Fo%%?%%nf atons). 2. The catal yst constituent of
catal yst for polynerizing or copol ynerizing an

a-ol ef | n_ac g to claim 1, wherein RL in the
conﬁ%bhgaﬁézgéggﬂted by Formula 1 is ethyl group. 3.

The catal yst constituent of catalyst for polynerizing
copol rizi n _a-ol efi ccording to claim. 1
(TR it e BONBOUNG ¥ epPeSelaacy PBRnEFaUR ith 2 to 6
caxompritees ;oReisar hgdrecatbon group with 1 to 12 carbon atoms

or 3{,%%{% AN RE 'tg]%xyl?flfdlg%gg;’rbon group with 1 to 12 carbon

arfi notr i et'hoxys
atgiek hyl am notri - n- propoxysi | ane;

2. The catalyst <constituent of <catalyst for
polymerizing or copelymerizing an a-olefin according to claim
1, wherein R in the compound represented by Formula 1 is ethyl

group.

3. The catalyst <constituent of <catalyst for
polymerizing or copolymerizing an a-olefin according to claim
l, wherein the compound represented by Formula 1 comprises one
or more of: dimethylaminotriethoxysilane;
diethylaminotriethoxysilane;
diethylaminotri-n-propoxysilane;
di-n-propylaminotriethoxysilane;
methyl-n-propylaminotriethoxysilane;
t-butylaminotriethoxysilane;
ethyl-n-propylaminotriethoxysilane;
ethylisopropylaminotriethoxysilane; and

methylethylaminotriethoxysilane.

4. Acatalyst constituent of catalyst forpolymerizing

or copolymerizing an o-olefin, represented by Formula 2:

Formula 2



di - n- propyl am not ri et hoxysi | ane;

nmet hyl - n- propyl am notri et hoxysi | ane;

t-butyl am notri et hoxysi |l ane; ' ‘

et hyl - n- propyl ami not ril@8 hoxysi | ane; Consolidated specification

et hyl i sopropyl am notri et hoxysi | ane; and as at 12.2,2007

nmet hyl et hyl am notri et hoxysil ane. 4. A catal yst

constituent of catalyst for polynerizing or

copolynerizing an a-olefin, represented by Formula 2:

Fornﬁ%ﬁlQOR)EOS - Consol i dated specification as at

12.2.2007 RNSIi (OR1) 3 (wherein in Fornmula 2, RL is a

hydr ocarbon group with 2 to 6 carbon atoms; and RN is
(WheEGen| EnahPRBUgR 0dp) R 5.5 PhEvEarsaydonc grott wath afto 6
ca@Bbﬂ|¥§meQran§9anﬁélé'BQcQEcCQQQhMWSEbégPQ an

a-olefin according to claim 4, wherein in the

compound represented by Fornula 2 is ethyl group. 6.

The sat al yBihe corstraiyemt oforcst adysit fobr PUMEBNA NOfor
or copolynerizing an a-olefin according to claim” 4, _
POhKHBRE] ALEH T SHPOUNINSIEFiese Aned pYe For mAcpding to claim
4, odrgard e R aity theneompouRriysh & Sl W0l NPo BRAYR:2 is ethyl

er hydro isoqui nolino group;
gr5?5;3,4-tetrahydroquinoIino group; 1,2,3,4-tetrahydro
i soqui nol i no group; and octanet hyl ene i m no group. 7.

A catal yst,.for pal ri.zing or, copolynerizing a
a- ol éfi n, 1Hhel u%laltié YRE ca‘?oarﬁ/ t ed}%t | Paentcgaiégé’rs&i ngtor
polgmekatihg lor &opbigaiealiyitng ah @obYERIA D} ing to claim

ML Zi -olefin, .including the catalyst
4’consiélljtrﬂa(rte:lr}}lté g%@%?‘d?%grefporecﬁéar}trﬁ&%y B?g%\ug%tzgfzﬁglp)éﬁg?s any
ongatineeirkiydyooruisopol iyamgrionipn go @nh y dr o liefoigm, i niod d hadd toup ;

Ak a_ ' titu pnsi sting B
L e P O B PR RbuET S hhi 5%n o shRpYxo
1saadlianling egrewn; dondroct@hetiny beganval uei quemgonpound
constituent; and [C] the catal yst constituent

according to claim1.
7. A catalyst for polymerizing or copolymerizing an

a-olefin, including the catalyst constituent according to claim
1.

8. A catalyst for polymerizing or copolymerizing an

a-olefin, including the catalyst constituent according to claim
4.

9. A catalyst for polymerizing or copolymerizing an
oa-olefin, including [A] a solidcatalyst constituent consisting
essentially of magnesium, titanium, a halogen element and an
electron donor; [B] an organoaluminum compound constituent; and

[C] the catalyst constituent according to claim 1.

10. A catalyst for pcoclymerizing or copolymerizing an
g-olefin, including [A] a solidcatalyst constituent consisting
essentially of magnesium, titanium, a halogen element and an

electrondonor; [B] an organcaluminum compound constituent; and



10. A catalyst for polynerizing or copolynerizing an
a-olefin, including [A] a solid catalyst constituent
consi sting essentlall% of magnesium titanium a
hal ogen el enent and ad®el ectron donor; GoBpoligsted specification
or ganoal um num conpound constituent; and --- --asat12.2.2007
------ - 109 - Consolidated specification as at
[C}2tRe2B8¥a1l6L EBﬁsE@E@EM%t aE@B%BELBBe@B aggeRdyng to

claim4. 117 A catalyst for polynerizing or
copol ynerizing an a-olefin, including [A] a solid
catajyst cAnsdtduest M%ﬂﬁd&lﬁ%@e@ﬂ %Up}él%erlzlng an
magnesi um tltanlun1 a hal ogen el enent and

a-gleéipor onsking Bf éhselg@ﬁe@BQWﬁﬁum@mﬁﬁqﬁnﬁmw:conSlstlng

esBensihLugnb mé&leéb@mﬁaﬁﬁ&yﬁiurﬁorﬁmgl@& _ACHAHNGnd an
anosi |l i con conpound

elESEg?Ptgéﬁ?rregPi %HteagaygeéHWﬁpamsCGWPOFaenﬁpaszltuentr
[CFot el @a t3 R &mltaenﬁtcb%lngF@bn@d@llﬂ IRSMnd B}] an

ereln in F rmula 3 or For
o gERG AT DL AP BT RUIR COPeh L e tar ot BT L O, F R ke or
Fohydiecartbon group with 2 to 24 carbon atons, a
hydr ocar bon am no group with 2 to 24 carbon atons or
a hydrocarbon al koxy group with 2 to 24 carbon atons;
Foamdl&3Bl is a pol ycyclic amno group with 7 to 40
carbon atons, wherein the carbon atons and the
mProgen at omNie®m skel eton) . 12. A catal yst for
pol y izbﬁg or copolynerizing an a-olefin, including
[A] a Stkd cat al yst constituent consisting
ardedti al | y g{gmgnesi um titanium a hal ogen el ement
and an electron donor; [B] an organoal um num conpound
Foggg§glguent [C] the catalyst constituent according
to claim4; and [D] an organosilicon conpound
consti tuent represented by Formula 3 or

RN\/
/\

(wherein in Formula 3 or Formula 4, R! is a hydrocarbon group
with 1 to 8 carbon atoms; R® is a hydrocarbon group with 2 to
24 carbon atoms, a hydrocarbon amino group with 2 to 24 carbon
atoms or a hydrocarbon alkoxy group with 2 to 24 carbon atoms:;
and R’N is a polycyclic amino group with 7 to 40 carbon atoms,

wherein the carbon atoms and the nitrogen atom form skeleton).

12. A catalyst for polymerizing or copolymerizing an
a-clefin, including [A] asolidcatalyst constituent consisting
essentially of magnesium, titanium, a halogen element and an
electron donor; {B] an organoaluminum compound constituent; [C]
the catalyst constituent according to claim 4; and [D] an

organcsilicon compound constituent represented by Formula 3 or
Formula 4:



Formula 4: - 110 - Consolidated specification as at

12.2.2007 Formula 3 R3N %/1VR3 Si Rl~ \oRl Formul a

4 RBN\ / Rz Si R1IO \ORt (wherein in Formula 3 or )

Fornula 4, Rl is a hyditBcarbon group wiGomsalidetpdgpecification

carbon atons; R2 is a hydrocarbon group with 2 as@t123.2007

carbon atons, a hydrocarbon am no group with 2 to 24

carbon atons or a hydrocarbon al koxy group with 2 to

2 rhon atonms; and R3N is a polycyclic am no group
FORMPha7°t 0 40 carbon atoms, wherein the carbon atoms

4 ca

and the nitrogengatom form skeleton) . 13. An a-olefin
i rizatj thod of polynerizing or

copol y zing an a-olefin in the presence of the

catalyst ~or polynerizing or copolynerizing an

dRoKafin, inedmtng the catalyst constituent of

catal yst for polymerizing or copolynerizing an
Foamolefién, represented by Fornula 1: Fornula 1 Si (OR1)

3 (NRZR3) (wherein in Fornula 1, Rl is a hydrocarbon

group with 2 to 6 carbon atons; R2 is a hydrocarbon

g with 1 twe®12 carbon atons or hydrogen; and R3
"is a Qcﬁ?bon group with 1 to 12 carbon atons).

14. And=6lefin pol ynmerization nmethod of polynerizing
IHixes Consolté@ak®d specification as at 12.2.2007 or
copolyrmeri zing an a-olefin in the presence of the
catal yst for polynerizing or copolynerizing an
a-olefin, including the catalyst constituent of

(wkakat ¥sin s Rel y el EBQ Q14 @°p§iggpﬁiﬁbagoégrbon group
~a-olefin, represente Y, ornul & 2:

with 1 to 8 carbon atoms; R® is a hydrocarbon group with 2 to

24 carbon atoms, a hydrocarbon amino group with 2 to 24 carbon

atoms or a hydrocarbon alkoxy group with 2 to 24 carbon atoms;

and R®N is a polycyclic amino group with 7 to 40 carbon atoms,

wherein the carbon atoms and the nitrogen atom form skeleton).

13. An a-olefin polymerization method of polymerizing
or copolymerizing an @-olefin in the presence of the catalyst
for polymerizing or copolymerizing an a-olefin, including the
catalyst constituent of catalyst for polymerizing or

copolymerizing an a-olefin, represented by Formula 1:
Formula 1
Si (OR') 5 (NR?R?)

(wherein in Formula 1, R' is a hydrocarbon group with 2 to 6
carbon atoms; R® is a hydrocarbon group with 1 to 12 carbon atoms
or hydrogen; and R* is a hydrocarbon group with 1 to 12 carbon

atoms) .

14. An a-olefin polymerization method of polymerizing



Formula 2 RNSI(OR )3 (wherein in Fornmula 2, RL is a
hydr ocarbon group with 2 to 6 carbon atons; and RN is

a cyclic amno group). .15. A nethod of nanufacturlng

a-ol efin propyl ene bl"dék- copol yners, c&mgselidaied saecification
first step of honopol ynerizing propylene in thesat12.2.2007
presence of the catalyst for polynerizing or

orCeppby ékikﬂﬂgaﬁhfﬁiﬂfgfﬂh ﬂnnﬁkgﬂgpgséﬁéé %%%SEatalyst

constituent catal yst for rrzing o
for oot ViRF 1 21 g %CQP@IléffT‘ieﬁlzméipﬁéscémk@fby Rovohwiddng the
cakalpyka tolisti@deht3 (NRZRAt{Whet ei foi N FOL éélélnéﬂ or
i s_a hydrocarbon group with 2 to 6 carbon atons;
coPgLYMRYdFABEr BBN GPA6H L t FeRTEELEedaPoRORIDHE 2®r
hydrogen; and R3 is a hydrocarbon group with 1 to 12

carbon, atons); and a second step of bl ock

Foggﬁgﬁyner|2|ng a conmbi ned nononer of propylene with

an a-olefin other than propylene in the presence of
the sape 8? alyst after the first step. 16. A nethod
of manut é ﬁ ng a-ol efin propyl ene bl ock copolyners,
conprising a first step of honnpolyner|2|ng propyl ene

fot t I t, f
thrE g PLEeRSPEG1910 g?'ca a %@Fﬁ%%ﬁ %p%g%égpawggg 2 to 6

copol'yneri zing an a
Caébﬁstatgmﬁt apfl Bﬁtabyatcﬁolipobmh&elgr@gppr

copol yrmeri zing an a-olefin, - 112 - Consol i dated

specification as at 12.2.2007 represented by Fornul a

2: FbPnul A RietRNS Qma)ﬁlfa(dﬂnﬁflelignai-@léﬁiﬂlﬁxﬁ:p&leﬂe lb;Sock
coﬁobyﬁé9§arwﬁhégf§%h h glL%t g? af, OffB; og me 121ng

clic am no group a se stéep Yo ﬁ

Pr%bbwwm Ahey Pacesmsiened tlfmnmfearlxﬁt grooppbépeewniizhng or

her PriOR resence of
cofPLonBLELL R S \ELoL DAL, PLARHLENR Pre LI VRSENEE, 1 yon
Ofo$aﬁ%%n$50f®¥|ﬁ@lﬁm©¥9$ingp@np9¢&@bymerlzlng an a-olefin,
represented by Formula 1:

Formula 1
Si (OR!) 5 (NR?R?)

(wherein in Formula 1, R! is a hydrocarbon group with 2 to 6
carbon atoms; R® is a hydrocarben group with 1 to 12 carbon atoms
or hydrogen; and R?® is a hydrocarbon group with 1 to 12 carbon
atoms) ;

and a second step of block copolymerizing a combined

monomer of propylene with an a-olefin other than propylene in
the presence of the same catalyst after the first step.

16. A method of manufacturing a-olefin propylene block
copolymers, comprising a first step of homopolymerizing
propylene in the presence of the catalyst for polymerizing or
copolymerizing an a-olefin, including the catalyst constituent

of catalyst for polymerizing or copolymerizing an a-olefin,




bl ock copol ynmers according to claim15, wherein the
second step includes gas-phase copol ynerizing the

conmbi ned nonomer of propylene with the a-ol efin other

t han propyl ene withoat 12t nactivation of Coneolidated|spegification
used in the first step. 18. The method of as at 12.2.2007
manuf acturing a-ol efin propyl ene block copolyners

repeegeftag b9 ebaiiniby.wherein the second step
I ncl udes gas- phase copolyner|2|ng t he conbi ned nononer

of propylene with the a-olefin other than propyl ene
Fowhntilpgup i nactivation of the catalyst used in the
first step. 19. The nmethod of nanufacturing a-olefin
propyl ene bl ock copol yners according to claim 15,
whereiigi {br')a-ol efin is ethylene. 20. The nethod of
manuf acturing a-ol efin propyl ene block copolyners
according to claim 16, wherein the a-olefin is
wnehghleneﬂ E%:lcmﬁrha ITEtIh]Od.sOfa m@wbg@trbbhngrlaugl a%ﬂ 2 to 6
opy 0 0 nmers_according to claim
cagﬂeﬁe?ﬁoTﬁé %%%oﬁ@ g % CYREF 9deBIRAPRYURY Hr ogen i n
copahyﬁealsatond stebl&f—Hlutkﬂ¢dhﬁkyhéﬁxxhﬁqQﬁtt@mblned
as_at % 7 22. g& f manuf acturing
mo RS EE 9 B aie YL RozR EURbF yHRre Bt srarng pBy Lene in
thel presdBcewhér eha shme segoatyst epfténctiudesi astdi sigep.
hydrogen in copol ynerization. 23. A nethod of
manuf acturing a-ol efin propyl ene random copol yners,
COleTSingThenMenhcdpoEyﬂBﬂuﬁﬂMldiﬂﬂ@ﬂﬂ#&Ibmmﬂoﬂﬁépylene
= ther r lLene _in
L o B A e VLR g ot s ol 'step
ln%blb@wnﬁlaﬁzpﬁgsan @Rﬂlefmarlzmgzl tﬂde ngotnheneat alcyBimer of
u of t al r
e et g o O Siefin, TaraschERd By AR avirhout
1“%Fw%l<1n8i>f(@ﬁ)c%tfeWTR?We(émh@r*‘eh% fhri"ﬂbrmla 1,
Rl is a hydrocarbon group with 2 to 6 carbon atons;
R2 is a hydrocarbon group with 1 to 12 carbon atons
or hyRir ogehe anetimed| s famepaifacariydmagoowg ofi irth drempylene
b1d&k epNYMed!=088¢ording to claim 16, wherein the second step

includes gas-phase copolymerizing the combined monomer of

propylene with the o-olefin other than propylene without
inactivation of the catalyst used in the first step.

19. The method of manufacturing o-olefin propylene

block copolymers according to claim 15, wherein the a-olefin
is ethylene.

20. The method of manufacturing o-olefin propylene

block copolymers according to claim 16, wherein the o-olefin
is ethylene.

21. The method of manufacturing a-olefin propylene
block copolymers according to claim 15, wherein the second step

includes adding hydrogen in copolymerization.



24. A nmethod of manufacturing a-ol efin propyl ene

random copol yners, conprising random copol ynerizing a
combi ned nonormer ropylene with an a- oIefln ot her
than propyl ene in theqb3esence of the &opsplidatedmpecitication
pol yneri zi ng or copol ynerizing an a-ol efin, irglaudz.Agoo7
the catal yst constituent of catalyst for polynerizing

Or copOl YIh{ 2hGndA B r0lilika Gl GREM.C0 DY, lg%gggglene
.. For OR )3 (wherein | For
blaCh H&ggww ana dipgr-2 cladmgl ¢amber edtiobe Spr@IRNStep
1nt$uae@yﬁﬁﬁﬂngnhyﬁr@?@ﬂpln 28 oI?ﬁeHEEQ@ﬂo@f
manuf acturing a-ol efin propy ene random copol yners

according to claim 23, wherein the a-olefin - 114 -
COﬂSDBl datgflespeaid1 ﬁé‘ﬁu@eﬁ‘ct@ﬁl al%l%fs%@l(yropﬁyslene random

g e _net hod of na acturlng rﬁ?e I n
coRp bR FERe CoPRTaG BTG SPBLYBE b hbT 84 Gt Hesmonomer
ofpﬂ&p@ﬂ@n@hﬁjﬂr@haﬁbmefh&<ﬁﬂﬂMﬂ@W@np25py$eHEHEQﬁu£§£esence
-ol e ol yner conS|st|ng the step of
of BN FRFALY R foF BY W?Eé? DURF aAPalBre¥t/ing an arolefin,
lncbu@IngWM@tpaB@byghEbmstnguentkﬁECBtS&@BCG&ﬁfpﬁlymerlzlng
cat al I nc i d catalgst constltuent1
or Bhr LThagt PERdehE a pye B mmireEr oan Lo B e
hal ogen el enrent and an el ectron donor, [B] an
FoPRgagoal um num conpound consti tuent, and [D an
or ganosi |l i con conpound constituent represented by
For mul a 5 or Formula 6; and adding [C] the catalyst
consg § L (ggegnyding to claim1: Formula 5 MOM NR3
Si  Rld \ Formula 6 RBN\ / Ry Si R10 \OR1

(wherein in Formula 1, R! is a hydrocarbon group with 2
to 6 carbon atoms; R® is a hydrocarbon group with 1 to 12 carbon
atoms or hydrogen; and R® is a hydrocarbon group with 1 to 12

carbon atoms).

24. Amethod of manufacturinga-olefinpropylene random

copolymers, comprising random copolymerizing a combined monomer
of propylenewithana-olefinother thanpropylene inthe presence

of the catalyst for polymerizing or copolymerizing an a-olefin,
including the catalyst constituent of catalyst for polymerizing

or copolymerizing an o-olefin, represented by Formula 2:
Formula 2

RNS1i (ORY);

(wherein in Formula 2, R' is a hydrocarbon group with 2

to © carbon atoms; and RN is a cyciic amino group).

25. The method of manufacturing a-olefin propylene

random copolymers according to claim 23, wherein the a-olefin



(where in Formula 5 or Formula 6, R is a hydrocarbon
group with 1 to 8 carbon atons; R2 is a hydrocarbon
group with 2 to 24 carbon atonms, a hydrocarbon am no
group with 2 to 24 catbdn atons or a hy@nédiskisdspecification
al koxy group with 2 to 24 carbon atons; and R3Ns at §2.3.2007
pol ycyclic amno group with 7 to 40 carbon atons,
isWBehelBnet he carbon atons and the nitrogen atom form
skel eton). 115 - Consol i dated specification as at
12.2.2007 28. A nethod for preparing an a-olefin

pol yper C@Hé'ﬁétﬂgdtg%5ﬂéﬁ%fgcﬂﬁﬂﬂﬂgydzéf@kfﬁ propylene
copol yrmeri zing an a-olefin, conprisin
ra%@%oﬁi%@df%ﬂ?ﬁg qwqmﬂelrm é@eﬁé@l@fﬂa, é\gteafl%lﬂ the a~olefin
isiachuléng.[ Al a solid catal yst constituent consisting
essentially of magnesium titanium a hal ogen el enent
and an electron donor, [B] an organoal unm num conpound
consgytuent, mod D]fcﬂ:n V@S inly C@ﬁ COUBOHRYN polymer
copstitue repr ed by Fornul a or Formul a 6;
CoBRYS hyae ﬁg‘e[‘ﬁé]ea pe Y%?9§F16%8§HQH%WW%G pyefin,
compaisidy [paremellynte rR3LrE fﬁBthSt;n%h%ﬁhe\6ﬁla cmtalyst

. 6.RsN\ _/
inGPhIE I Ry FELEEh, GPbeayBon GYOGh WAL 10PbeAoting
esgsanboal Ay oms ;mdRph e sian hydirteoardmgn agﬂ’l(allpg‘Mnt Bl2mkat24nd an

Yy arri roup wth
el%g?%gﬁdg?}g%gs[}maag (%'[y%?ocar h aﬁ‘ E}O‘dgglﬁ%}r{/ﬁtt%%r‘[zc and
[ D Pancardsare st lomsyn erro RN cossalpobyty@pr@s&mtmik@r Bopmula
4 t it on .at ons
o Tl art e Ea T P r e R a8 B S R S B pina
topelyherlhaving a MFR equal to or m)re t han 300
measured at 230 Cwith a weight of 2.16 kg in
liant with ASTM D1238 and havi ng a neso- pent ad
FOJFIP‘gE@ on (mmm) equal to or nore than 98.5%

=3 NR3
\\ /
Si

Formula &

(where in Formula 5 or Formula 6, R' is a hydrocarbon group with
1 to 8 carbon atoms; R® is a hydrocarbon group with 2 to 24 carbon
atoms, a hydrocarbon amino group with 2 to 24 carbon atoms or
a hydrocarbon alkoxy group with 2 to 24 carbon atoms; and RN
is a polycyclic amino group with 7 to 40 carbon atoms, wherein

the carbon atoms and the nitrogen atom form skeleton).



30. An a-olefin polyner having a MFR equal to or nore
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than 300 neasured at 230 Cwith a weight of 2.16 kg in

conpliant with ASTMD1238 and havi ng a Gaesdidstadisaerification

fraction (mmm) equal to or nore than 98.5% visat &2.2.2007

the a-olefin polyner is obtained in bulk

pol ymeri zati on under a reaction pressure of 3.8 MPa in

t he Eresence of the catalyst for polynerizing or

copof§reri2i Meethed a-Inef inredaidingi 8§ t Beodgfahnyspolymer
coﬁ@mlguhg%te REGO5 HpRYyherich @ pgﬂc&ﬁbl%e\&@i' affl-olefin,

a-ol.efin under .a hydrogen par pressure equal to
COBPLLELRTt RAFIS BRI IE MR 4761 GPTRPPRTG T MavFAgaAYSt
inNERdﬁqqa|[%@20?6”Ebeidthaat?QQSﬁea§éh§€iggﬁfﬁgzggﬂkﬁgting
a_wei, 0 : .in co iant Wit an
e RaUEH b nRE AT S H ¢ ot T P 8. SL67G tugg an
elEb&lﬂoﬁ&icﬁ%r,\MﬁBleﬂmhﬁ‘@n@adDhrﬁﬂnﬂn p@mpﬁahdi@rcéﬁiaixmf , and
kn_bul kK polynerization under a.reaction pressure o
(DY g st o8 {3 elBeBd GPheRd CBap RIS Sesm ted by Formula
S5 cpoFymmenlaicngaret addpob)ytEr t 2¢ og t ady sa-abredi udmMchodbRging
totg?aggtgLyst constituent according to claim4 to
polyiteri ze an a-ol efin under a hydrogen partia
pressure equal to or less than 0.7 MPa. 32. An
- ftn propyl ene bl ock copol yner having a
FogggﬂgsFand structure, conprising a 99-70 wt. %a-olefin
r conahh%yent according to claim18; propyl ene;
and 1- 30 . % copol ynmer constituent of the
a- ol ef I st her than propyl ene. 33. A nethod of
53& cturi an, al koxy silane halide, conprising
acting a t&®Fhal o silane represented by Formula 7
with an orthoformate represented by Fornula 8 to
Fopraddicé an al koxy silane halide represented by
Formula 9: Fornmula 7 SiX4 (where X is a hal ogen

grqy - 117 - Consolidated specification as at
1 .\Qm}oﬁula 8 HC(OR )3
Si
:./// g N
RO OR

(where in Formula 5 or Formula 6, R' is a hydrocarbon group with
1 to 8 carbon atoms; R* is a hydrocarbon group with 2 to 24 carbon
atoms, a hydrocarbon amino group with 2 to 24 carbon atoms or
a hydrocarbon alkoxy group with 2 to 24 carbon atoms; and RN
is a polycyclic amino group with 7 to 40 carbon atoms, wherein

the carbon atoms and the nitrogen atom form skeleton).

29. An a-olefin polymer having a MFR equal to or more
than 300 measured at 230 °C with a weight of 2.16 kg in compliant
with ASTM-D1238 and having a meso-pentad fraction (mmmm) equal

tc or more than 98.5%.

30. An a-olefin polymer having a MFR equal to or more



(where R1 is a hydrocarbon group with 2 to 4 carbon
atons) Fornmula 9 X'SI(OR )9 n (where X is a hal ogen
group; RLis a hydrocargon group with 2 to 4 carbo

atons; and n = 1, 2, - 34. The met hod Gopsolidated SPeClﬁcatlon
manuf act uri ng al koxy SI | ane hal i des accordi ng as@t 12.2.2007
claim33, wherein Rin Fornmula 9 is ethyl group. 35.

thihes G@h@ﬁ@u?fed@@ isacicuyi pe aakq@%ylts& @n%hﬂ% l%eéorﬁfallant
cordin ? im33, erein X'in
gﬁcﬁ‘ﬁ ]g]é gl'ﬁ'é’ #RORY GF mﬁﬁﬁu?ﬁ@?éfil ?ﬂ’ga%‘F%b‘&y(H@HF“énﬁqual
tohﬁ%h@%@ t@&ﬁQﬁﬂ| ﬁHeQé@hqﬂ%?a—@ﬁ%&%hﬂpéfﬁhéﬁtE@Bﬁkglned
. _Silane resente Formula 7 is reacted
in gre Ho st eerﬁzéﬁﬁé)%H%/’gﬂrb’i‘/ RS AT PE PR UEReChrieEe in
thefpraseacico€ ttat ahystlysB8&orThel pRehodi 8§ JrmBEhHatyHEFNYing

al kOf% silane haljdes  according to clalm 33, wherein
an o7 alefing el ydingddie 3 trlysig consiitngatopccording to

clamnufaebupiolgme rdizal iﬁ%‘l a;mcrl}ceﬂlrn a,lllrjﬂé(b/hé: Iligdi‘ﬁogen dpariélal
[Ls eacting.the 0X ne halide, produce
prggn‘ﬁ %%gﬁi ggfoﬁa}iﬁfﬁlc ‘??ng Z Mg?koxy si | ane
hal i des according to claim33 and represented by
For a9, . wth i al k represent ed hy
For {La 1P & p?loed%crb é’)ia’%fkgﬁé{ﬁf‘ﬁo 2 t§ pangere
thae@dsantedrby Forsll @ dithkowetbatldf 2186-%xg in compliant

t C 0 s
wi r%grﬁeb& ﬁ% ?rlglgaﬂl%%f% Hgsé R%Fééaéﬁocgtolg?%ygm hequal
totar m@recmm&8at5<%nswberé1ymrtoma—oaad1%¢mr@er is obtained

. arb

in w;@g%rog&i%@rgr %LEHO\M i\ﬁ? o} 43cl2:53) ngpgéﬁgsgaf%* BhBa in
ﬁ)Pd-’tecﬁ%]rC@oﬁ @Hﬂ@@aw ¥isb fiog }BOl:ﬁTﬂ%-thlla@ @mscomlyrsealzlng

oo M SERLON QIR I8 U oL 0hLB0B OB Ohepgrin o

Cl%htﬁbéntat @@dymergge Anrr@t-wd@fofn rrmﬂﬁzaoat urydge ey | pertial

prédinpe t&qahkoxy osi | 80ESh&ONP! T SkPY. reacting the
al koxy silane halide, produced

32. An o-olefin propylene block copolymer having a
sea-island structure, comprising a 99-70 wt. % a-olefin polymer
constituent according to claim 18; propylene; and a 1-30 wt. %

copolymer constituent of the a-olefin other than propylene.

33. A method of manufacturing an alkoxy silane halide,
comprising reacting a tetrahalo silane represented by Formula
7 with an orthoformate represented by Formula 8 to produce an
aikoxy silane halide represented by Formula 9:

Formula 7

SiXq

(where X is a halogen group)



in the nmethod of manufacturing an al koxy silane halide
according to claim 33 and represented byI Formula 9,
with a cyclic amne represented by Formula 12 to
produce )6/1 cyclic am ndlf’)ri al koxy si | an&onagiidatedispecification
by Formula 13: Forrmula 12 RNH (where in For masat122.2007
RN is a cyclic amno group) Fornmula 13 RNSi (OR )3
Fofwheregin Fornula 13, Rl is a hydrocarbon group with 2
to 6 carbon atons; and RNis a cyclic am no group).

HC (OR') 3
(where R' is a hydrocarbon group with 2 to 4 carbon atoms)
Formula 9

XnS1i (OR') 4

(where X is a halogen group; R!' is a hydrocarbon group with 2

to 4 carbon atoms; and n =1, 2, 3).

34. The method of manufacturing alkoxy silane halides

according to claim 33, wherein R in Formula 9 is ethyl group.

35. The method of manufacturing alkoxy silane halides

according to claim 33, wherein X in Formula 7 is chlor group.

36. The method of manufacturing alkoxy silane halides
according1x>clahn33,whereinthetetrahalosilanerepresented
by Formula 7 is reacted with the orthoformate represented by

Formula 8 in the presence of an acidic catalyst.

37. The method of manufacturing alkoxy silane halides

according to claim 33, wherein n in Formula 9 is equal to 1.

38. Amethod of manufacturing a dialkylamino trialkoxy
silane, comprising reacting the alkoxy silane halide, produced
inthemethodofnmnufacturinganalkoxysilanehalidesaccording
to claim 33 and represented by Formula 9, with a dialkyl amine
represented by Formula 10 to produce a dialkylamino trialkoxy

silane represented by Formula 11:

Formula 10
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NHR?R?
(where in Formula 10, R? is a hydrocarbon group with 1 to 12

carbon atoms or hydrogen; and R® is a hydrocarbon group with

1 to 12 carbon atoms)

Formula 11
S1i(OR') 3 (NR*R?)
(where in Formula 11, R' is a hydrocarbon group with 2 to 6 carbon
atoms; R® is a hydrocarbon group with 1 to 12 carbon atoms or
hydrogen;andR3isahydrocarbongroupwith}ﬁunlzcarbonatoms).
39. A method of manufacturing cyclic amino trialkoxy
silanes, comprising reacting the alkoxy silane halide, produced
in the method of manufacturing an alkoxy silane halide according
to claim 33 and represented by Formula 9, with a cyclic amine
represented by Formula 12 to produce a cyclic amino trialkoxy
silane represented by Formula 13:
Formula 12
RNH
{where in Formula 12, RN is a cyclic amino group)
Formula 13

RNSi {OR');

(where in Formula 13, R' is a hydrocarbon group with 2 to 6 carbon

atoms; and RN is a cyclic amino group).



