;e3e# vx6Ts 2 6 J U N 2002 - 1 OLEFIN POLYMERI ZATI ON CATALYST AND METHOD
FOR PCOLYMERI ZI NG OLEFI N USI NG THE SAME The present invention relates to an
ol efin polymerization catalyst. Particularly, the present 5 inventidrb JUN2002
relates to an ol efin polynerization catalyst using a specific co-catal yst
having an acidity and an acid strength controlled. It is well known to
produce an ol efin polyner by polynerizing an olefin in the presence of a
catal yst so using a clay or a clay mneral as an olefin polynerizatio

catal yst component (JP-A-5-295022 and JPA-5-301917). Al so, \\T\MM\\W\W\\\W

pol ymeri zation catal yst containing an acid-treated or saltm

i on-exchange | ayered conpound as a conponent is well known (JRydwe# 15 22
8621, JP-A-7-309906, JP-A-7-309907, JP-A-7-228621, JP A-8-127613 and

JP- A-10-168109). Further, an olefin polynerization cataly i an

i on- exchange | ayered conpound treated in the presence of mm@mmmm”ﬁwﬂg salt
as a conponent is well known (JP-A-10-168110). 20 However, these ethods
have a problemthat a catalytic 2 6 JUN 200Z - 2 activity 040002
insufficient. The present invention provides a highly active olefin

pol ynmeri zation catal yst by controlling properties of a co-catalyst
physically and chem cally, particularly 5 an ion-exchange | ayered conpound.
The present inventors have noted that a certain kind of clay mneral has a
function as a solid acid, and have inteﬁs?vély studi ed, and the present

i nvention hagpkeen aciONRA S0 @ Gatesvbt fhp!REudbugyr It 1S necessary
SO to use a Transitiom netal conmpound Defongimg to Goup 3~

POLYMERIZING OLEFIN USING THE SAME

The present invention relates to an olefin
polymerization catalyst. Particularly, the present
5 invention relates to an olefin polymerization catalyst
using a specific co-catalyst having an acidity and an
acid strencth controlled.
It is well known to produce an olefin polymer by
polymerizing an olefin in the presence of a catalyst
10 using a clay or a clay mineral as an olefin
polymerization catalyst component (JP-A-5-285022 and JP-
A-5-301917). Also, an olefin polymerization catalyst
containing an acid-treated or salt-treated ion-exchange
layered compound as a component is well known (JP-A-7-
15 228621, JP-A-7-309906, JP-A-7-309907, JP-A-7-228621, JP-
A-8-127613 and JP-A-10-168109). Further, an olefin
polymerization catalyst containing an ion-exchange
layered compound treated in the presence of an acid and a

salt as a component is well known (JP-A-10-168110).

20 However, these methods have a problem that a catalytic



to Goup 12 of the Periodic Table for polynerizing an olefin, and a certain
acid is used as a neans for activating such a netal conpound. The prk&dHNZMZ
invention provides a highly active catal yst by using an ion z5 exchange

| ayered silicate having a specific acid strength and acidity as a
co-catalyst. That is, the present invention provides an olefin

pol yneri zati on catal yst conpri sing the'Td%Ibmﬁng conponents (A) and (B)

and an ol efin @g&égerLzaLionigg_cat%!yst conmponent conprising the follow ng

conponent (A?F gnéﬁthﬁﬁ r?%%%rexchange | ayered silicate having an

acid site of a;ngﬁgéx%ﬁéééigﬁﬁqééhleggng%ﬁ&{dégeaaﬁéghigﬁgﬁks equi valent to

at least 0.05 pyr ne " consu dt’ral i zati on;

Goup 12 of PRETHE PEATE TABrE T S5 L THE Pretert FRocht noprast destan
olefin 2 6_JUN 2002 - olLyner.i zatji.on catal yst ¢ rising.th ove
conponent s (ﬂ gngo(ngag Egbéﬁ%ﬁ%ﬁﬁﬁﬁ%isagéiéﬁg%&%%ﬁgg’aﬁﬁﬁ?ﬁﬁﬁ?%gggbund.

Al so, thﬁhgrg eggnLg&%gghﬁg ?%&Qfgﬁ;éﬁ%gﬁéﬁén 5 polynerization catal yst,

wherein ove ‘comnpone I's ac ly treated snectite group

silicate. Also, ihe g:’r:eb%ge{g{é: | A O F’r}ia\é)\yédﬁétéa Eia_QEi 9 PELYEBL £3tjon

catal yst, wherein th conponent (A) 1s an acid-treated snectite group

silicate. logExphanahiioR.efi ¢emAneRindod s Acidhsiheaddd i hagappyat The
present invention enploys an ion-exchange | ayered silicate having an acid

site of at mMftendidehka st HTOUWMG afhd e S6ékh SitPchbi8AULYEl BBELL O at
| east z5 0.05 mmol /g of 2, 6-di net hyl pyri dine consunmed for neutralization.

The term "achdconpedshedeiar’ isS @1ty €l sissdyyi NG a gredeedbarand i s
defined as a material of Br~nsted acid or Lewis acid. Also, the term"acid
site" isideftoedsasaatecanstittivia mge ol tc@ipauZd el endihg exbi Brbupg 3a
property as an acid, and its anount
to Group 12 of the Periodic Table for polymerizing an
olefin, and a certain acid is used as a means for
activating such a metal compound. The present invention
provides a highly active catalyst by using an ion-
15 exchange layered silicate having a specific acid strength
and acidity as a co-catalyst.
That is, the present invention provides an olefin
polymerization catalyst comprising the following
components (A) and (B), and an olefin polymerization
20 catalyst component comprising the following component (A).
Component (A): an ion-exchange layered silicate
having an acid site of at most -8.2 pKa, the amount of
the acid site is equivalent to at least 0.05 mmol/g of
2, 6-dimethylpyridine consumed for neutralization;
25 Component (B): a compound of a transition metal

belonging to Group 3 to Group 12 of the Periodic Table.

Also, the present invention provides an olefin



is analyzed by the followng titration nethod and is expressed as a nol
anount per unit weight. An acidity of at nost -8.2 pKa is usually Czlﬁlj@@@
"strong acidity". It has been discovered by the present invention that

pol ynmeri zation activity is remarkably inproved by using an ion-exchange

| ayered silicate having a specific strong_acidity site in an anount of at

| east a specific anpunt 2 6 JUN 2002 - 4 ~as cat al yst conponent (A). In

determnation of an acid.site by titration.netho 2, 6-dimethyl pyridine is
Used a5 a t | BT TEALT SRR BHE hr SPRGRE P Thead PRy F R | A
test sanpl e, ant hr aguj none. and tol uene are placed_in _a flask,. and 2,6

di met hyl pyri a(iéﬁe a}réé ag%)ia’d O TPy er(ge oognfainl Oy &P %W%n%i chis
an acidic color, of éhe i ndi cat or di sappears. An anpunt of
2,6-dinethylﬁﬁWQﬁ$% added is determ ned to be an anmpbunt of a strong acid
site of at 1o no -8.2 0f pKa of . th . sanpl e.. .The stat.e -~ di sappear ance
of yellom/color"%%%%%s %@%hgﬁg%%Pﬁtlﬁﬂ%ﬁ%%Pgegggﬁgr%%nf%a%%ﬁ%ﬁnchange by
adding a titrati £ r ot a n r furt her
adding tre t R Pt (G ER YT ARESE R0, BT RIR A ARt By
conpl etely dii%a%‘)ecé}{eﬁn'cﬂf e 83 SaHRLE; PL! g'k%gb' %i":lgga%eco' or, It is
not al ways a yel oW ¢l of t is a color generated by adding ‘an indicator.

Uhen the color dageegot:60agae.L0cY BhlO-EXEN i ARldng antfy aqui none as

an indicator, an anmobunt of a strong acid site of at nost ais

consi dered t@Agmldivddiod 4Byt 0 ANekdihnthdenegvly c%bréﬂa%{ér?{‘d(m
on fest

noi sture, it is necessary to carry out the above titrati in an

at nospher e ofi sa puUrddi®@c +didd Oahe @i 64CHra8pnEinagareQr argon. Al so, when
an addition speed of a titration reagent 1s extrenely fast or slow, an
accur at eloreagpdnerdt hec e scahddnent t (A)n such a case, 2 6 JUN 2002 - 5
it is necessary to add 2, 6-di net hyl pyridine dropwi sely at a sl ow speed, for
exanple, in dd)arourd ofit€.&nd oibs~ambunpreferably about 1 ~nol per g for 1
m nute. The neasurenent is carried out at a tenperature of 10C. 5 The above
met hod i s based dihe Heresemt pinvenplienasmplewshed dioscleosswrige J. Phys.
Chem vol. 59, p.827, 1955 by O Johnson. |f it is inpossible to nmeasure by
the above ti LP¥ET&Y et Hoth toteringtFodacstdchilas Pévaits@asitt r& i% Pt hod

may be used. Zo An anpunt_of a preferable acid site is equivalent to an
amount of 2, 5_121& PRI YRS diltfe %ojn%Lﬁ’Fe‘aef bF REHLVALEREt tohate Jf2Yreferably

| .0 | | 0.10 | f bl
Teast 0. 12 ol par sk o BleEheesT Sy aran sorreed Tes” eual iy, the
amount of a_ pretorable achd Sits lisRr elerabl v, 28| ALE; AS: QOSALDI e, and

its upper Iimt is not restricted, but practically at nost
(1 expressed by Ns 20l Bthyt @¥Lhdl Ngha Beeherablag als mpst 1 mmo

material of Breonsted acid ox Lewis acid. Also, the term
“acid site” is defined as a constituting unit of a

20 material exhibiting a property as an acid, and its amount
is analyzed by the following titration method and is
expressed as a mol amount per unit weight. An acidity of
at most -8.2 pKa 1s usually called as “strong acidity”.
It has been discovered by the present invention that a

25 polymerization activity is remarkably improved by using
an ion-exchange layered silicate having a specific strong

acidity site in an amount of at least a specific amount



20 The ion-exchange | ayered silicate as conponent (A) used in the present
invention preferably has the follow ng performance (1) or/and (11). @6 JUNZ200?
Performance that in desorption isothermby nitrogen adsorption-desorption
method, a ratio of a 25 remaining adsorption ampunt (b) at a relative
pressure P/ Po=0.85 to an adsorption anount (a) at a relative pressure

P/ Po=1 satisfies the fornula, (b)/(a)>078? T 26J UNZ2002 - 6 (1)
Performance that in _adsorption isot?erm and desorption isothermby nitrogen
adsor pti on- déSorS5t50 STetHIB O  f42t ence bet ween a remai ni ng adsor pti on
amount (b) at a relative pressure P/ Po=0. 85. and an 5 adsor pt,i on ampunt (c)

in adsorption isgt HEFEEPLIE2F &Pt Ple 2Pr &S0 & PIP02H. 85 TLEEHSN &€

formula, (b) (c)>25 c/.g). asurenent of adsorption.and desorptio

S0t hermm by A e R e ot o 0 P Set nbaLF S a2 ZPrenEe o

hereinafter. A _potent., al en.er%eo%mreci rocal action of adsor%ti nis
a

consi dered t GHETANTC DM B A eehperattre i2 toR5t 3ATPaRd a solid
d t i.ned. A di ngl t .of bed 5

ol d o 5 1 GRCTT AR et o TS, SEma LTt ve™ PI Aderdt i Aqoa 2rerati on

bet the t i ad | I . i ' M, .hn_t

p?e\ggﬁ? in\?er?t\&?l()elﬁz,%ygﬁtgansul%{eln%enff% sae%daéra&;i%ﬁéﬁﬁ{gé%ygtbé%gggfl&}%1g¥e§(;lgwand a

pressure i's a.ie.atixe B essure FLPg, {0, 2. T epr esent st puspber | ¢

pressure), and a curve tal ned en 1 ncreasing e relative pressure is

oPETTPLY o0 BB 228 R0 QRILPSS RS et 21V
determined to be an amount of a strong acid site of at
10 most -8.2 of pKa of the test sample.
The state “disappearance of yellow color” means such
a point that after starting a color change by adding a
titration reagent, the color does not change any more by
further adding the titration reagent, and it is not
15 necessary that the color completely disappears. Also,
when a sample originally has a color, it is not always a
yellow color but is a color generated by adding an
indicator.
When the color does not change to yvellow even by
20 adding anthraquinone as an indicator, an amount of a
strong acid site of at most -8.2 pKa is considered to be
0 (nil). 1In order to avoid influence by oxygen and
moisture, it is necessary to carry out the above
titration test in an atmosphere of a purified inert gas
25 such as nitrogen or argon. Also, when an addition speed

of a titration reagent is extremely fast or slow, an

accurate measurement becomes difficult. In such a case,



The adsorption i sothermchanges its curve shape 25 depending on a kind of a
solid, and the desorption isothermdoes not correspond to the adsorptifio@wm2
isothermin a zone of a relative pressure P/Po of at |east 0.3, 2 g J

7M2 and is non-reversible, and the desorption isothermis positioned above
the adsorption isothermin a relative pressure range. This is called as an
adsorption history phenonenon or an adsorption hysteresis. There is no 5
theory to explain all of this phenqnenan, . but Kraner, and McBain explain a
theory of "inktbd®tPECEFHRYY pbPedfBder CRHEPERYARYERHI A 5 PHTF MRt t han
the inside (see J. H De_Boer: "The %tructure and Properties of Porous
Material " p. ®8S{Py §Peefer 6P e¥aRPl8d Bt £Er BB & .0 o Fub! i8R+ ons).
Thus, in the ink _bottle type pore, adsorptiqgn starts in the_inside having a
| ar ger radiu§9%ﬁf%%@%1%ﬂ@g@%5 boF@o'spFFIFegPIMHeFEé%“ﬂ%soFBFion starts at
the entrance having a smaller radius of the filled pore. An equilibrium
pressure at tIPRASIREMYRL JbSoEpFTHALi SUES2Endl FeFPEFaT YWfatcfatl @ e tine of

adsorption, and an adsorption gngunt %t the entrance is snaller_ than an
adsor pti oA anount TRR BREVENBEERCH 150PESSAC OFr dify ISP e RIN Rifre- Gt s @

adorpLion amoli doce. poL sbsta0t | plly chenge. guch an squdjbrm
nventon, TSP STERL S SBfF a0 oMt LD Acpgi dange MLl gener iy used

nitrogen adsorption on et hod. shape™ of “adsorp rption

| sot her m obt ajfied: by; A, i Ol 20 exchangenLayeLed sl leake dised.as 4 catal yst

conponent in the présent Tnventron illustrates that the pore structure of

t he catalysttggﬁgﬁgﬁgélﬁas dtﬂb€3%§ L,begink bottle z s ~uN zoo2 _ g

type structure een known that the isotherm shape unexpectedly

has an inpluence on ansahal ¥&i g ?%ffe&%n‘éeaca@r tdiqd ard Ye GU-@YEAE to
activities. In view of this point, the above (b)/(a) ratio determ ned from

5 the adsor ptdrDnirdasor pdf on, 6-s@ihet Ry hyyRi B ageaoadsaied ifyy nethod is
preferably at least 0.8, nore preferably at least 0.9, nost preferably at

| east 0.95. mhedther]iddel @bove. gb)ptefevabilly bs prefser &hloy7 aimd asio?2s,
nore preferably at |east 30, nost preferably at |east 35. so (2)

| on- exchange Hrafemdlar lattateaghel i bh- srehangeskapeedersiblic#tte bemgit i n t he
present invention is a silicate conpound having a crystal structure wherein
pl anes forned By2 imle Rohdede PAniARrEYChANEEr dRVErof tH Iifale - weak
bondi ng force, and s5 ions contained betgggn glanes are .exchangeabl e. Most

of ion- ekthabF@alayper % i3TTHR bsChat UPEPF§TBELEr 284 5 BRai*® conponent of
cl ay ninerals,ngt ese iqgéexchange Ia¥ﬁ;gd siljcates ng¥ gg_not only
natural |y oc&d @Ea}ﬁt%rqsal 1HE 3P sBOEPLPrFei aPfy lgf’ntulﬂ'?@ % et et et ¥ al s.
not restricted, but practically at most 2 mmol (expressed
by an amount of 2,6-dimethylpyridine), preferably at most
1 mmol.
20 The ilon-exchange layered silicate as component (2)
used in the present invention preferably has the
following performance (I) or/and (II).
(I) Performance that in desorption isotherm by
nitrogen adsorption-desorption method, a ratio of a
25 remaining adsorption amount (b) at a relative pressure

P/Po=0.85 to an adsorption amount (a) at a relative

pressure P/Po=1 satisfies the formula, (b)/(a)>0.8;



20 Al so, these ion-exchange |ayered silicates may be subjected to the
following chemical treatnment. Also, in the present invention, if thed&é JUN200?
mat eri al s have ion-exchangeability at a previous stage before the
treatment, their physical and chem cal properties nmay be 2s changed by the
treatnment, and a silicate having an ionexchangeability and a | ayered
structure lost may be included as an ion-exchange |ayered silicate. 2 6
JUN 2002 - 9 Exanples_of the ion-eﬁchange l.ayered silicate include |ayered
silicates having &4} 1PRYHRrEsReRt HPRC ot Ra29SP Py pe S AR & &8%escri bed
in "Clay Mnerals (Nendo, Kqﬁytsu Gakuz" witten by Haruo_Shiram,zu 5
(publ i shed b{SASHRR LTBHR LM §5 1@951}.t1??1%611:%d%%@té%aé{e&PéPit&O&
structure fornmed by lamnating 1:1 |layered structures having one | ayer of
t et r ahedr al §ﬁ%§¥xin&aghi%%ﬁéhc?;b%EW%ﬂ%d?a?e@%é%fngoﬁaﬁﬁégtégndescribed
in the above Iiteratﬁée "Cay Mnerals", and th§ é:; tﬁge lg structure is a
structure foPMSY Yy (RnidHatd M2 YS RIS Fuel tPes - RavPRY BRe | ayer of
oct ahedral sheet sandw ched between, t wo. | ahedr%l sheet s.

1

f.t
Exanpl es df & %QﬁRQ%RQHQRﬁPW%y‘?%dl%i??%ggéEi%ﬁp?nghﬁrPhg ?1 layer as
th i t it yt.i | 54 | | ] Ll t
Gickite, nachere bRt It ot Da Bl Pab et EBPMET R 1B ang

serpentine gr iljcates such as chrysotile, lizaldite, antigorite or the
i ke. Exanplé%q% anhFaﬁﬁéxchange | ayered silicate 20 conprising the 2:2

| pl és I exchant ered o | i n )
ayer as the mal nuGonstiuid ngel ayet.boekyds,ATBELLLS koln bl &5 suo

as nontnorill oni nontronite, saponi ctori

stephensite gn dthgrdd kRas A5t Sl dd So850UPn Shé L8 egsSHGR1agnK@r M cul ite or
the like, mca group silicates such as 25 mca, illite, Sericite,

gl auconi{e onehhe Jdfiesr and attapul gite, sepiolite, palygorskite
bentonite, pyrophyllite, talc, chlorites and the |ike. They may be 2 6

JUN ~~n~ - 10 for maskémiial sheesly | agerecAppogallhemtian iodn- exchange
| ayered silicate having the 2:1 type structure as the main conponent is
preferabl e. Adworgtpref dralleneidarmpd@ tonpei sbsoat Scenethntewheoup silicate
as the main conponent, and a particularly preferable exanple conprises
mont nor i | | onkFearas athe ardi s aorgierehtangi adsobid aanfineegeal atieon cation (a
cation contained between | ayers of _an ion-exchange |ayered silicate) are so
not speci al | fetiemtieEd buP cERE SHELR Yo o fFo Bt tarcf gt 327 abfi§orReal RAl i
nmetal of Group 1 _qf_ the Periodic Table such as Iithiun1or sodi um an al kal
earth met@al 8f S&lddh P & THEPED ot @ TOFRSVIR°RLY cafBPufh 6P T&gnesi um
or atransiti tal_.such as .iron obalt, sb5 copper. _nickel Lhc,
rut heni um rﬁggpgﬁfﬁ&ﬁq%uﬁlﬁﬁl%ﬁﬁﬁ%ﬁ?é?V?%?uﬁ?ép?a?i%ﬁn?gpeégﬁéy'which are
relatively eaghhy Rl .35 i dHUsLSiRb it ar i HRtSrL Al s

invention, measurement 1s carried out at a temperature of

77K and a pressure is a relative pressure P/Po (Po

20 represents atmospheric pressure), and a curve obtained

when increasing the relative pressure is “adsorption

isotherm” and a curve obtained when decreasing the

relative pressure is “desorption isotherm”.

The adsorption isotherm changes its curve shape
25 depending on a kind of a solid, and the desorption

isotherm does not correspond to the adsorption isotherm

in a zone of a relative pressure P/Po of at least 0.3,



An ion-exchange | ayered silicate preferably has a particle size of from
0.02 to 2 umas a primary particle. 20 The ion-exchange | ayered siliz%{m
may be used in a dry state, and may be used also in a slurry state i N 7007
liquid. Also, a shape of the ion-exchange | ayered silicate is not specially
limted, and the shape may be a naturally occurring shape, an artificially
synt hesi zed 25 shape or a shape of an ien7exchange |layered silicate

obtai ned after subjected to pulverizing, granulating and classifying. Anong
t hese shapesana liss yefeeedisihbeusnd Phe JeRerpoRon fgotiegimard at ed

i on-exchange | ayered silicate since_such an ion-exchange |ayered silicate
used as a catalsyidil wmthoHedie prlovi atsCLRE i QR at FBENCPDI yher palaitdve
properties. 5 Processing of a shape of an ion-exchange |ayered silicate by
granul ati ng, PF@sserie inanes . clTiss Ay s ISP fes cal radsovutipef b eteneni cal
treatnment (that is, the ion-exchange | ayered silicate having a shape
previously pPHEESHENyPHEs TR ¢ Erieterefical TRRBEnEAtTO or so an
i on-exchange | ayered silicate may. be subjected to processing of a shape
after cheh cabler@attfem>PBdmats of B HF ABFEPT8RCRet RYE %é’éﬂleﬁeraé?
include a stirring granul ation nethod, a spraying.granul ation nethod, a

t unbl i ng graMSIBﬁ%gbr?warde,a ket t ngl’g%aéP’égngaFVBﬁ m2Ph&d e, edl

ti | at i t hod . extrudi | at i t.hod, fluidized
ayergr anul A b thisial & (G UGl AL GRCnaPate & Sopending

| ati d . .ol di i ret hod, dthe like, b
The. ar anul at an 535 ot FOE 181 188 [RGB 5o oPr 8 eFaB B exanpl o8
i nclud thrri . | atd h [ ' t :

i nol ude a Stigiing aranul atd o, et hod, A sprayi 09 ghagulation JeLhad.; a

tunbl i ng granu i‘on a flui Ihg granulation nmetho

par ti cul g5 | y g fierabl s, sxamahes i q6l Ude 8,5t Kdd 00 ofanul ghkan et hod 25

i
and a spraying granul'ation method. en carrying out the spraying

granul ati on peishagh: i as Hfid dispersieo ARVLHG Hsedrber aAid idw 2
6 J UN 2002 - 12 slurry include water or an organic solvent such as

met hanol , et parel armhltiofire 1etiyl ene, cltherkede, dpebikgaeonhéxanes at

hept ane, toluene, xylene or the like. Preferably, water is used as a

di sper si on nedieumntAencorisentnata osmaf leonpadént OA) the didfled ipuge.
material slurry for the spraying granul ati on nethod produci ng sphere
particles isibr @aG.liloi yo messyprefal abhy fiom ¢ft debormtyonmsse
preferably from5 to 30 wt% An entrance tenperature of hot air used in the
sprayi nglyr agieddiegnh tharhethiod % ddiri wye pher edparPréPres ¢#ad &8 dependi ng
on a dispersiaon nmediumused) but it is from80 {o 260C Breferably from 100
to 220C, wheRWWRFESCLAR (FRaPns &t d“il’sf‘pe?%%%n‘ﬁ%dﬁrrﬁmalle than an

adsorption amount in the inside of pore. Accordingly,
even when an adsorption amount does not substantially
change, such an egquilibrium pressure difference is caused,
20 and “hysteresis” appears.
In the present invention, measurement was carried
out in accordance with generally used nitrogen
adsorption-desorption method. A shape of
adsorption/desorption isotherm obtained by an ion-
25 exchange layered silicate used as a catalyst component in
the present invention illustrates that the pore structure

of the catalyst component tends to have the ink bottle



Al so, in the granulation step) an organic material, is an inorganic

sol vent) an inorganic salt, various binders and the |ike may be used.
Exanpl es of the binders include sugar, dextrose, corn syrup, gelating giNgg
car boxymnet hyl cel | ul oses, pol yvinyl al cohol, water-glass, magnesi um

chl oride, alum num sulfate, alum num chloride, 20 magneti sm sul fate,

al cohol s, glycol, starch, casein, |atex; %otyethyl ene glycol, polyethylene
oxide, tar, pitch, alumna sol, silica gel, gum arabic, sodium alginate,
and the |ikeltySshéetausairicol @gid)blttaihﬁeﬁjg%e PonebhabolBe25spEBREMabl y
have a conpression-fracture strength of, at. least 0.2 MPa in order to
prevent cr usKiR§oMNSFRESHa YU hda Pl YT abon SRERLYWEEN regard to
such a 2 6 JUN 2002 - 13 particle strength, a particle .
propert y- i npPE¥itRFIENCeet Pe&t vl e i Gitd Y athi @Vedvikeégs . In view
prepol ynerization is carried_out. Al so, a Particle si.ze of a granul ated

i onexchange PiyéPdd ®oindat &hies ahpve réigel®dr ¥3bhe odetesminedodyomm
preferably from1l to 500 Vim Also,, the pulverizing method is_not specially
limited, %ndti’lﬁ REY OB® teOPH S SEP HYBE RN S TD RY ORI bFodeP pgperption

pul verization. (3). Chem cal treatnent, of ion-exchange |ayered silicate 10
The chenicalmﬁFgﬁgnéﬁtp6€f§ﬁquﬁié¥bﬂéﬁ§§3Nhﬁ%réH°EgIP53 8rpBLl¥afFi ed out
by bringing it in contact with acid lt), a kal i n_oxi di zi ng
agent, a redb]@?ﬁé gg Mt mSFtaﬁrr%ﬁaﬁ@wagaeatht?ecao% a n?rk’lg a#%ﬂf)%‘{mdt €

i ntercal at ab| t n layers.of .an i.0on- e | d,15 silicate. The
intercalatioﬁ%ﬁggnggﬁo(Fﬁtsg'ﬁg%lb é?ﬂﬁgﬁggﬁgﬁa%e?%géﬁ ?%ye$8r8f a | ayered

material, ang, bhe. apberial 1o ke 9t nodiiced ds.cabl £d. s g,guest conpound.

Anong t hese treatinmen acid treatnment or 'salt treatnment 1s particularly

preferablge. ZQBAI%%'I‘é%Eh%fJgeeCFlaﬁFéﬂé‘d’@iP:}’cé?@@m cal treatnent is to

exchange an intercalation ration wmth other ration in nmedium and in

addition to thiselfech- e fRlid o &@rd puscf£egkagcan kaeachi eved by
vari ous chem cal treatnents. For exanple, acid treatnent renoves 25

inpurities oprthensuthaeatabrsiild catslliait & addpSus@chaasndl a EeyshMglor
the like in a crystal structure are eluted, thereby increasing a surface
area. This s2r6ciiNe20B2reiid pltarest nfemmezhliancesnan khond steengt h and
acidity of silicate. Alkali treatnment with an al kali destroys a crystal
structure oflaméhayedi der akraddelchdidesnutwak weak ebohdsnghéotkay minder al
Al so, intercalation or salt treatnent. forns an ion conposite, a nolecule
conposi t18, ahCBFgaANEadBERY RELVESEr RUFENSS 185 HiFenavgella - sUfeskeChrea or

a di stance between ] ayers. By usjng .i.on-exchange reaction, an exchangeabl e
intercalatedleﬁf?ﬁﬁhﬁégﬁeéﬁy%%fﬁif Qﬁ§%xPQéhﬁ%£@H BYCBE nEP Fi?ge bul ky
I ons, thereQXagﬁoggﬁbgge%t of clay minerals, but these ion-exchange
lavered silicates may be not only naturally occurred
materials but also artificially synthesized materials.
20 Also, these ion-exchange layered silicates may be
subjected to the following chemical treatment.
Also, in the present invention, if these materials
have ion-exchangeability at a previous stage before the
treatment, their physical and chemical properties may be
25 changed by the treatment, and a silicate having an ion-

exchangeability and a layered structure lost may be

included as an ion-exchange layered silicate.



| ayered material having a distance between | ayers enl arged. Thus, the bul ky
ions have a function as a colum supporting the |ayered structure, aht JUN?200?
called as a pillar. 15 Exanples of treating agents are illustrated bel ow
In the present invention, at |east two kinds of nmenbers selected fromthe
group consisting of acids, salts, alkalis, oxidizing agents, reducing
agents and conpounds i ntercal atabl e betwe®n-1ayers of an ion-exchange

| ayered 20 silicate nay be conbined and used as treating agents. Al so,
acids, salts, allEdanplexiaf zilng doeneschaedaclageagdnss landteonpounds

i ntercal at abl e between | ayers of an ion-exchange | ayered silicate nmay be
respectivel yinsddden lavsordsi resitlilore tofs thwev brg nor k: hebbpesstAnotyrehem a 25
conbination of a salt treatnment and an acid treatnment is particularly
preferabl e. @aP:Acitdpe SXBJUNLCDR degsr iped abh d" €text Henerrésoves
inpurities on the surface or ion-exchanges a ration present between |ayers,
and in additi(dence tHebstyhdaken,” tviel besd Y davent Seivewézd part or whol e
of rations such as Al, Fe, My or the like 5 in a crystal structure.
Exanpl es of druddiidhesedy matairxithereatHent 99 nkl uddreydrbcty®ei c aci d,
nitric acid, sulfuric acid, phosphoric acid, acetic acid, oxalic acid,
benzoi ¢ aci dSTEUEEITE d6 @ SO oI A doY yiaminet 4ngmal éf favased
fumaric acid, phthalic acid, and the like. _ so Particul arl i

preferabl e t&tH8E BT SHhAFAINT RS dayD) Thl et Tepres %ﬁé§%f?g%iﬁ§FUde
ation, an i BOYSANCE BRI SRRSOV S SFFoR CEReiedPEs from
on. “For exaRBPLS BrarEratre oRAm AL TR e COMBotRts2 br KT rom &
14 of tHY perrodre e dndaiq e SRR A ARTEY 3R kR T o
an anion of bakagen and @R Y Yhoh AR r@f@@élléa@hgﬁfgﬂsgﬁgeeci d and an

organi c Brc~nsted acid. Particularly "preferable exanples include conmpounds
formed from gananiiehesehRatRES A the, HFHUPF CONs ShéAga 0f sBBeaBI 0N Of

hal ogen and an anion of an z5 inorganic Br~nsted acid. Concrete exanpl es of
t hese salts incl @amplesd HINRHEh-edéhahd &l 1aténed Ei2%04reli 3
comprising the 1:1 layer as the main constituting layer
i5 include kaolin group silicates such as dickite, nacrite,
kaolinite, metahalloysite, halloysite or the like, and
serpentine group silicates such as chrysotile, lizaldite,
antigorite or the like.
Examples of an ion-exchange layered silicate
20 comprising the 2:2 layer as the main constituting layer
include smectite group silicates such as montmorillonite,
beidellite, nontronite, saponite, hectorite, stephensite
or the like, vermiculite group silicates such as
vermiculite or the like, mica group silicates such as
25 mica, illite, sericite, glauconite or the like, and

attapulgite, sepiolite, palygorskite, bentonite,

pyrophyllite, talc, chlorites and the like. They may be



(PCa) , LiNO3, Li (OOCCH3) , Nad, NaBr, Na2SO .,, Na3 (POg) , NaN03, Na
(OOCCH3) , KO, KBr, K~S 0.,, |~~ (PCa) , KNO3, K (OOCCH3) , Cad 2, E@ﬁ@jm
Ca (NO3) ~, Ca:, (C ,H07) j, Sc (OOCCH3) ~, Scl (Co~) .., Sc2

3, Sc (N03) ~, Sc2 (SOq) 3, Sc F3, Sc C13 ScBr3, Sc 13, Y (0OCCH3) 3,
Y (Cl-13C0CHCOCH3) 3, Y2 (Q03) 3, Y2 (C209) 3, Y (N03) 3, Y (C 104) 3,
YPQq, Y2 (S04) 3, YF3, YC13, La (OOCH3) 30 lka (CH3COCHC OCH3) 3, La2 (Q03)
3, La (N03) 3, La (C 10a) 3, La2 (C 20q) 3, LaPQy, La2 (S04) 3, LaFs,

Lad 3, LaBr3,farmed 3ntsmy odemd)layesm (CH3COCHOOCH3) 3, S (C03) 3 , Sm
(N03) 3, Sm(C 1 Oq) 3, Sn2 (C209) 3, SnmPQy, Sn2 S04) 3, SnF3, Snd 3,

SwBr3, Sm3, Yb (AOOTEHHhEN YR NOF)- @«:clwang@ ieypred wh2icerenhaying?
(SCa) 3, Yb F3, Yb C 13, T i (00 CCH3) Ti (C03) 2, Ti (N03) g Ti (SOq)
2, TiFqg, Ti (:Itdile ﬁBrdprﬁ Slrcable7ShCyC & 9 IqalIZrcheljlth ZF (NO3) 4, Zr
(SOq) 2, ZrFq, ZrClq, ZrBrq, Zrlq, Zr0OC 2, ZrO (NO3) 2, Zr0O (C109 2, ZrO
(SOq) , Hf (e@@@eg)a@emA(eegﬁ PrefiereRiT £XFRYSTEHNZLITEs 0T12, H Fq,

Hf Cl4, HBrq, Hf ~I4 V (CH3CQOCHCOCH3) 3,  VOSO,, VOC13, VC13, VClq VBr3, Nb
( CH3COCHGOCHSTIeS £ ifgsn oroi) 51 i Y NG 55D RpDa {I5CHPmBonenEFSang C 15, NoB
rs5, Nb I5 T a (Q0 CCHI3) Ta2 ( 3) 5, (NO3 , Ta2 SOq) s Ta,FS

Tad S, TaBr~pa'F%I19ular21y69fL§ﬁ & "epEm EE? ‘6&22?1?6 é?“o(f eBEHEOCH3)
~, O (NO3) 3, %F(C]Oa) 3, CrPOa oz (SO) 3, A3, OF3 Od-~,
OBr3, Ol 3,2 MAFCCSMAPERE - MoC 15, MoF~" Mol ~, WD a, WC16, W~

s e Tt ot (F ORI M 03 .,n,“é”aﬁév@oﬂ??) ¢
00,3 EErhL 35,R880h EESun B JrgBRED cEXLa i, P13,
0.3} 2o ol sbepgnit GyEild Sy @2 AR robiggRe COE: ?&Z)Ni

Gz, NBrz, QuErirzpl @nr%llkg\ll( Maﬂyo@bﬁg@ 1c@f(@1éoﬂér§od§c' s uS04,
Cu (OG:CHB) z, Zn ( CH3COCHC z, ZnC03, Zn (NO3) z, Zn

(A Ca) z, Zn@abE@)suéhzagcﬁ,ltZﬁEﬁn o&n@ddlﬁﬁlBrgm ;mkallAégsthAihelalAloErB
Al 13, Alz (SCa) 3, Alz (Cz0a) s. Al (CH3CO CHCOCH3) 3, Al (NO03) 3, Al PQa,
GeC a, Sri (@EEGH 2003) tare Seri(BAg JTakhlondFach Sa€ talcand dhe |ike.

Exanpl es of an organic cation include an anmoni um conpound such as

tri met hyl anmbagoases itmi ethy lbarremsu 1 arr inp? opy | sweniani reri bappkatmoni um
dodecyl ammonium N, N-di nethylanilinium N, N-diethylanilinium N N2,4,5 2s
pent ametify| afPPPAFuNPiRkRLdi remisy| otdRBIBNMORPEHTM o cPaddasémarmoni um

N, N- 2, 4, 5- pent anet hyl ani_l.inium. N, N
silver,” iridium, platlnum or gold, which are relatively

easily available as industrial starting materials.
An ion-exchange layered silicate preferably has a
particle size of from 0.02 to 2 um as a primary particle.
20 The ion-exchange layered silicate may be used in a
dry state, and may be used also in a slurry state in
liquid. Also, a shape of the ilon-exchange layered
silicate is not specially limited, and the shape may be a
naturally occurring shape, an artificially synthesized
25 shape or a shape of an ion-exchange layered silicate
obtained after subjected to pulverizing, granulating and

classifying. Among these shapes, it is preferable to use



di met hyl - p-n-butylanilinium N, N-dinethyl-p 2 6 JUN 2002 - 18
trimethylsilylanilinium N, N-di nmethyl-1-naphthylanilinium

N, N-2-trinethylanilinium 2,6-dinmethylaniliniumor the like, a 26 JUN20m
ni trogen-contai ning aromati c conpound such as pyridinium quinolinium

N- et hyl pi peridinium 2,6 5 di nmethyl pyridi nium
2,2,6,6-tetramet hyl pi peridi niumor the-liike,- an oxoni um conpound such as
di met hyl oxoni um di et hyl oxoni um di phenyl oxoni um furani um oxofurani um or
the |ike, a phaesphoniaired dnpouerdclsarche abayerptenyl phespheninom such an
tri-o-tolyl phosphonium tri-p 1o tolyl phosphonium trinesityl phosphoni um or
the like, andom-Fhosphwestaorted nhylesbentsedcoapeundtaliybtas
phosphabenzoni um phosphanapht hal eniumor the |like, but the organic ration
is not |im tedrnerestto. praviali t$ahisbac hergbpvdyinekruparatedeani ons, 15
exanpl es of other anions include an anion of a boron conpound or a
phosphorus cowemextigeh as hexafl uorophosphate, tetrafl uoroborate,
tetraphenyl borate or the like, but the anion is not |limted thereto. These
sal ts may5be usedPmioresbrgi et aa nbReneecbf apwaoroerchapoe. 1Ryexiest | t hey
may be used in _conbination with acids, alkalis, oxidizing agents, reducing
agents, conpdrdsatf éntArammblat Yed el Yayersnef oancilafekéNangeMadyer ed
silicate or the Iike. They may be conbined with a treating agent to be
added at theP®5 GaFiniiod iOH dICioeatFRelcdt tRegtRaptbétEsfbifed it h a
treating agent to be added during treatnent. éc% Alkakis z s.~uN_zooz _
| g _ Exanpl es®5f F § NPTt TEtCT e aPRUMt FedPARAt PFAYAGHE 1 oH,

Cons der o  RECREE R 15 HPRLH Fay. QaniBe R 4GPl (5 oBFRERE « OF
| on- exchange L ayered Shlloat e, Jd, 18 PLEIeLARI fobOpgaLiy  outL el treat nent
after achievinga SEPUCHIE ¢ ge of “a cTay m neral by afkaf treatnent.

However , eveR aldel. the B kaldndgeal FROL chLn@0a 2oL dELYaNd an acid amount

satisfy the above-nenti oned randes, ect o € SO present invention

is not damaged. ExamplesSs s 3 PELLLHBRE eogomBOURd Liehude HleiiGH: Nalthe KOH,
My(OH)2 or the like. (d) Oxidizing agents Exanpl es of an oxidi zi ng agent

i ncl ude per manganatr@s s 2l 251 divitde h MM 4sp KMiOdgogrbha1kicken nitric
aci d compounds such aS HNO3 , N2oq, N23, N2~, Cu (N3 ) 2, Pb (NO3 ) 2 .

AgNO3, KNO3, miiHANG, @ thinédlirke,gtwabobensosushtihsdF2a Bit2rkBt2nor |2
peroxi des such as H202 , Na202 , Ba02 , ( C6HS5CO ) 2Q2 , K2 S208, K2S05,
HCO3H, CHBCO8Kan0aESAR8H meter ( GOBHMBOSH NQ 09 CFETD3ELon michbidke an
oxyaci ds such as KI O KC10, KBrQ .
extruding granulation method, a fluidized layer
granulation method, an emulsifying granulation method, a
suspending granulation method, a press-molding
granulation method, and the like, but the granulation
20 method is not limited thereto. Preferable examples
include a stirring granulation method, a spraying
granulation method, a tumbling granulation method and a
fluidizing granulation method, and particularly
preferable examples include a stirring granulation method
25 and a spraying granulation method.

When carrying out the sprayving granulation method,

examples of a dispersion medium used for a starting



KC103, KBr03, KI03, H 04, Na3H216, KI04 or the |ike, oxides such as Ce02,
Ag20) CuO HgO Pb02) Bi 203, Gs09, RuOQ Se02, M02, As205 or the lziﬁeJUNOZUUZ
oxygens such as oxygen, ozone or the like, hot concentrated sul furi € "acid,
a mxture of 25 fumng sulfuric acid and concentrated nitric acid,

ni trobenzene, iodoso conpound, and the like. (e) Reducing agents 2 6 JUN
2002 - 20 Exanples of a reducing agent- iinpcl-ude hydrogen and hydrogen
conpounds such as HZ, H, HzS, Li A H4, NaBH9 or the like, sulfur conpounds
such as SO2, Nazgyoriridieidd kestat kat iamedadsnial kalienar Ehchetal s, netal s
of Goup 3to 5 Goup 10 of the Periodic Table or their alloys, netal salts
of a | ow at omfied haadancet3iaiEl ,suil @so Fefth) )me8ntléne ThibklideCr(11) or the
like, CO and the like. (f) Intercalation conpounds Exanples of a guest
conmpound i nt ertalkatced Haitames,0 Haayearse of t @huéwa; exghangeolkayared ikil.i cat e

i nclude a cationic inorganic conpound such as TiC~, ZrCd4 or the like, a
nmet al al coholPated esadilyas wEHHGR)ig WeddR) =, a RO € Bs18LOREA1I0R.Ii sAan al ky
group or an aryl group) or the like, a netal hydroxide ion such as [Al13(qg
( OH) 24 eencenZratldHoefl4edm@bnents [&e30f CCOSEEY 6lrgomatke ikilke, an
organi ¢ conpound such as ethylene glycol, glycerol, urea, hydrazine or the
li ke, and ansdugawi ¢ crattihen sudy iaw aratkldt domone theodoproduchadl i ke. When
intercal ating these conpounds, a polynerized 20 material obtai ned by

hydrol yzi ng sriversl relvddirdlest asuctrras? St (CR) B0 wit ORpBefespORYI fyont He

i ke, or a colloidal inorganic conpound such as SiQZ or the |like may al so
be present. kRaffl &4 %f M@us Anafsrrdidel Bemoxi Be 9P VhRE-| ke ¢BERRACHY

intercalatin% t he above hydroxi de ion . ) )
emperature of hot air used in the spraving granulation

10 method producing sphere particles varies depending on a
dispersion medium used, but it is from 80 to 260°C,
preferably from 100 to 220°C, when water is used as a
dispersion medium.

Also, in the granulation step, an organic material,

15 an inorganic solvent, an inorganic salt, various binders
and the like may be used. Examples of the binders
include sugar, dextrose, corn syrup, gelatin, glue,
carboxymethylcelluloses, polyvinyl alcohol, water-glass,
magnesium chloride, aluminum sulfate, aluminum chloride,

20 magnetism sulfate, alcohols, glycol, starch, casein,
latex, polyethylene glycol, polyethylene oxide, tar,
pitch, alumina sol, silica gel, gum arabic, sodium
alginate, and the like.

Sphere particles obtained as mentioned above

25 preferably have a compression-fracture strength of at

least 0.2 MPa in order to prevent crushing or powdering

during a polymerization step. With regard to such a



25 between | ayers and then dehydrating by heat. A guest conpound may be
used as it is or may be used after newly adsorbing water or after 6 0
heat - dehydrating. Al so, the z s ~uN 2002 - 21 guest conpound nay ge &@%@
alone or in a mxture of two or nore of the above solids. The
above-nentioned various treating agents nmay be used as a treating agent
solution by dissolving in an 5 appropri-atig solvent, or it is possible to
use a treating agent itself as a solvent. Exanples of a usable solvent
i ncl ude wat epardalicdholss reald ffhatd dwidi oktarbooperayeimpirovhndr eddoans)
esters) ethers, ketones, aldehydes, furans, am nes, dinethylsulfoxide,
di et hyl f or marirdée ceEran esot ldr i edesd nivlhenbprzpngympytizdicies dre t heir
hal i des. A concentration of a treating agent in a treating agent sol ution
i s preferabl yaimamd.clitt.o 2068owt % pewrte qareefel zd| ¢f fa onrdnt ba b58AW &m-1 f t he
treating agent concentration is within these ranges, a tine required for 15
treat ment beecmdsngrorltegreratt sainl lefdtiei ent ipraduehgenois fpossiOblle to 4)
Chem cal treatnent step Treating conditions are not specially |imted, but
a treating témdé&latur e drefiarabhangeornfl frondPbomm2o Absperthare to a
boiling point of a treating agent solution and a treating tine is fromb5
m nutes to 2PUHyErs zimed nathad prefrertatirecbasbvetimihede soddiltti oWy so as
to renove or exchange at |east one part of a material constituting an
i on- exchange Peapditdgrsidrive dn@e Aslerl 25 3R | ¥ oVehnt¥BA- exchange | ayer ed
silicate and a_treating agent in the chemcal treatnment step is not
speci al |y |i RPY@T WRE1®Y-ati o of an ion-exchange layered silicate 2 6 J
UN 2002 - 2 (g): a treating agent (npl) is preferably in a.range of from
10,001 to 118)1 eBCAhy A GEE @her abobECBABHEC SRR S e ChGS | &
preferabgf to reg&*; ions.elgted fromthe_treatnent 5.and an _excess anount
ing ag :

of atre BELG s DR HETah, Chaflr *5PSHCOPHES dARSINVEht i s

|1 N : t ' ' ied, : t
drying tempecatire & A BETor T oot e ief R LB e BN T (e
drying tenperatyr e £xc8eds 800G 4 510 St rc.%?i&'i?iﬂ% shLheatg tepdsito be
unpref erabl y déstroyed. These ion-exchange |ayered silicates change their
properties dependi RE @N taHMINY JLMEr A1 £1 €L 0¥ edopy8lnwhen their

structures are not destroyed, and it is therefore preferable to change a
dryi ng tenpetatérealatable between layers of an ion-exchange layered

15 silicate. The intercalation means to introduce other
material between layers of a layered material, and the
material to be introduced is called as a guest compound.
Among these treatments, acid treatment or salt treatment
is particularly preferable.

20 A common effect achieved by chemical treatment is to
exchange an intercalation cation with other cation in
medium, and in addition to this effect, the following
various effects can be achieved by various chemical
treatments. For example, acid treatment removes

25 impurities on the surface of silicate, and cations such

as Al, Fe, Mg or the like in a crystal structure are

eluted, thereby increasing a surface area. This



15 depending on their uses. The drying period is usually in a range of from
1 mnute to 24 hours, preferably from5 mnutes to 4 hours, and a drying
atmosphere is preferably dry air, dry nitrogen or dry argon, and the 2dr JiN§0?
is preferably carried out under a reduced pressure. A 20 drying nethod is
not specially limted, but various nethods may be enpl oyed. Wen a
chem cally treated ion-exchange | ayered $#éli-cate is used as conponent (A)
in the present invention, an anount of a specific acidity is measured 25
with regard t&eatsienitc grdasistes med adidrstfrngHenedl acidatwent. In the
present invention, it is inportant to control an acidity and anount of acid
site by subj eédilggte.2 6 JUN 2002 - 23 an ion-exchange | ayered silicate to
t he above-nentioned various treatnments appropriately conbined, so as to
make an i on- exchdndgeiayeraadment cat el v dgkanl aratrpYsi fe cotysar Inost
-8.2 pKa (pKa<-8.2), the anmount of the acidity 5 site is equivalent to at
| east 0. 05 nASFP§LUBEefodr dblofaat Migekaly. FRdmotaReef 2, 8LEPREVKE @i di ne
consuned for neutralization.. A silicate contains various nmetals in a form
of a pill%r 6FeacdaysMigeHsdund®LlEgr HPtEL GHrlertadbIqr tatt at e FBERE after
chem cal treatnment Zo contains aglumnumin an atomc ratio of A1/Si in a
range of frorPBM53 0 10U COBRERer ol \* FIORY S TIBCo5tenpPe BrEREL&DI y
fromO0.07 to_0.23. The A1/ S| atanmic ratjo.is regarded as an index of acid
Lreatment of GBTEVAF1BE OF Bl I okt CEMTR T8 S48 CORBonER X B)
used in the gggient ig% ntion.i.s a conpound.of a transi,tion netal bel onging
1

to Group 3t glp < She 185 ¢ TYabté I EXaibl B Y T2 haf de
d of t L t al_ . of |
conpouna ot a, Eﬁ@ﬁbﬁa:g%%bq% %nt%frcgl%%% Oéagc Jf%oxﬁ) UGQe ﬂ'xge%xfi‘ gg%gksoﬁggle(])ore

conpound of a ‘transriron netal oup I'sam

bi sal koxjge cappound &f, 3HANSiLIRN HEhA) 1P$nsq 0%'19ef”eb§ BEEE{YE@%gC%WPOU”g

of a transition netal of Goup 8 to G oup 10, a phenoxyi m ne conpound of

transition nﬁagler@ad@ggé&i%ﬂ PP al ki hddend tk€en2D208PA0 them a

net al | ocene conpoun a transition metal of Goup 4 is preferable,
exanpl es of whishgikac! ugeuad, CORROBAUKOXRLESS edviey o hrurdaliomi A9 dormul a

(), (1), 2 6 JUN 2002 - 24 (111), (IV), (V) or (M). ( C5Hs-aRla ) (
CoH5_bR2b ) &XYufinl shpQok tCoiddtoid d aydrdbHEeaR2th)e ~~and( ik kall1€@d @s
CSHq eR3e ) ZMXY ( 11l ) 5 ( CGHo_ fR3 f ) MXYW (IV)
a pillar.
15 Examples of treating agents are illustrated below.
In the present invention, at least two kinds of members
selected from the group consisting of acids, salts,
alkalis, oxidizing agents, reducing agents and compounds
intercalatable between layers of an ion-exchange layered
20 silicate may be combined and used as treating agents.
Also, acids, salts, alkalis, oxidizing agents, reducing
agents and compounds intercalatable between layers of an
ion-exchange layered silicate may be respectively used in
a combination of two or more members. Among them, a
25 combination of a salt treatment and an acid treatment is

particularly preferable.

(a) Acids



Q ( C5H5_sR4s ) ( O5H5-hRsh ) NUXY ( V) In the above fornulas, Qis a
bondi ng group crosslinking two conjugated 5-nmenbered ring ligands, Q is a
bondi ng group crosslinking a Z group and a 1o conjugated 5-nmenbered Zibnd/N 2002
ligand, Q is a bonding group crosslinking RO and R5, Mis a transition

metal of Goup 4 to Goup 6 of the Periodic Table, X, Y and Ware
respectively hydrogen, a hal ogen group,- &5Cx CZo hydrocarbon group, a

Cl_C20 oxygen-contai ni ng hydrocarbon 15 group, a Cl_Czo nitrogen-contai ni ng
hydr ocar bon groupin aa€ild (2oephnsphorewsoeeat ampumrg thydr ocartion grigreor a
Cl_CZo silicon-containing hydrocarbon group, and Z is oxygen, sulfur, a
Cl_C20 al koxymricup,exxciCingep SidtaTtorr coneaentngehyeeocaelyenr sgr eung, ia

Cl _Cgo nitrogen-containing 20 hydrocarbon group or a Cl_C4o

phosphor us- cadidditiiary thy driotar boncgioup. tPar &t cdl arkeptmghits edrgfesy &bl y a
transition nmetal of Goup 4 such as Ti, Zr or Hf. Rl to R5 are respectively

i ndependent | Yaar tCRXICXI Tiyir ot agdorey? otipchaahabbgefiegr Map ora tbe GApcehal ogen
25 cont ai ni ng hydrocarbon group, an al koxy group, an aryl oxy 8rgup, a

si | i con- cdnt dimien§ Madrac &3 BORC giorip, EXgIHOSPhor isae ont & niAghidEr 58&r bon
group, a nitrogen 2 6 JUN 2002 - 25 _containing hydrocarbon group or a

bor on- cont ai FiHG MFEadaHon RE BIFe R pelpetiFvacRe, t H1RTiga@ € t he sane
or different and each of R1 to R5 nay be two or nmopre different kinds of
subst it uent s SUARIE I A FHCGENPRIFPIAY EC &Ctdo Reetis acife R¥elis aqigp R-
s or two R5 ' s nmay be respectively bqued to.each other to forma Cg- Clo
ring. The mafERZ91% aH g, SeeaFic Aotdn PECRAOTAFeFEr s aficspyilty 319,
respectively_ 0O<a<5, 0<bs<5b,_0<c<4, 0<d<4 0§$<4 0<f <5, Oégg% or .Q<h<5. 1o

Exanpl es of X2 7§ GHodp TS ctosET 1 Rki Rt Eo CoRfddat & PETErSd ring
| d d i Q. L nk j ted
I ganads an @a@%’l@'ﬂ%ﬁéﬁﬁ plathJb % Eé)?gllf éPﬁ)%Q QE‘o Z,9Loun ?‘Lﬂg r%@%gn@ ; %%gde

5-nmenbered ring Tigan hg grou croskrnkin I'ncl ude
an al kyl ene gigup.sych as a nethylene group or an 15 ethyl ene group, an

al kyli dene group such as an ethylidene group, a propylidene group, an
i sopropylidene grtnprePhenyssnes hyhedene gaouBR Qorded HIRMY |dTRidRyd dlene

group, a silicon-containing crosslinking group such as a dinethylsilylene
group, a di ekylsitled en@ngrup,goup consisting of an organic cation,
an inorganic cation and a metal ion and an anion selected
15 from the group consisting of an organic anion, an
inorganic anion and a halide ion. For example,
preferable examples include compounds formed from a
cation including at least one kind of atom selected from
Group 1 to Group 14 of the Periodic Table and at least
20 one kind of an anion selected from an anion of halogen
and an anion of an inorganic Brognsted acid and an organic
Bronsted acid. Particularly preferable examples include
compounds formed from an anion selected from the group
consisting of an anion of halogen and an anion of an

25 inorganic Brensted acid.

Concrete examples of these salts include



20 di propyl silylene group, a diphenylsilylene group, a methylethylsilylene
group, a nethyl phenyl silylene group, a nethyl-t-butylsilylene group, a
disilylene group or a tetramethyldisilylene group, a germani um contaf§i g 200
crosslinking group, an al kyl phosphi ne group, an am ne 25 group, and the
| i ke. Anong them an al kyl ene group, an al kylidene group, a
silicon-containing crosslinking group andi& ger mani um cont ai ni ng
crosslinking group are Zs ~uNiooz - 26 particularly preferable.
Concrete exanples bfl \alzi Banplkexi pgr(pgyntg £xpressed by the above formula
(ry, (rry, (II{%), (kV), (_Vf or (VI) are i |'udtrated bel ow, but a conmpound
havi ng Zr repl eg4 byLHf 3T Li 3 lﬁ@@l@@ﬂ]{})he rIanrN:r.BAI SO,
conmponent ( B) egg:ﬁess éjt)y}th\%bfohijn&a (), (1), I I I ‘(IV)a, (R/) Bra(z‘@l@
may be used it Kt of ~twoao r eNkd n f un fot same
PO EERE Y o fitlas K BoT . K1S

formula or t or re kinds of compounds of diffeéred

Conmpounds of \A@drrr&{r; (?EQIBi\s&yNIGEEnKaQi@@yCz@ q_pacbni um giéIlI oridge,

bi s(2net hyl i n%eg&bz?brconhum dﬁi éhligr IG)(rjme) N ex aS0. C
bi s(2- net hyl -4%, ‘0i nde ) Zi b eang di,ch8ag i de, o by uer en i rcoRi

di CI(‘I| ori de?/ bi s(4H azul enyf;)zi rconi um di chl O:’)(F dg,@ %llt?s?gj{ljg “ yé (< C(éloum 3
nmet hyl - 4H azyl ehy CL opgnt,adiepyl & pegni unydi chl @rd de,

bi s( 2- met hyl -4-phe)n§./(¥-4gl-pg)zhl eﬁy?)éﬁ@& i &Inngiécﬁldo‘gi%é? »n ScFa ScCly
bi s(2- met hyl - 4-§ 4 Bhtqr oghernyl) - I ). A0 I cowi i [ t he
e Bmduies o o W FHoelcuhy (oop (8 H.EPEER 0%
D net hyl si | ykenebi 1) -Qyd pedt, ayj | }zi iwum dichlonride;

di met hyl si |l yl enebi s{1, 1 -3( 2- ng!t[(hyl ﬁﬁ%l ;Y}Zz(irl\g?ggn)iuﬁm Xi:gh(?(%rl d%, v YPOu,
di met hyl si | ylﬁémesté)l)lé\- (Rires.hyY ihdeny D) het(yloeoahi p{1, ¥ =( %-@THtSI@Id,CBH@z

oi ndenyl )} zirconium di chl ori de, 25
di met hyl si | yl@kebi as){ 1, 1L-42- 06tQy) - aAhyldreoa@iGayl.)} 1) & ¢ grodgh chl anigde. (¢
2 6 27

c
di met hyl si | yl epebpi s{1, 1' - (2- net hyl - 4- phenyl -4 , | UN 2002 -
hydr oazul enylz)%?z?raooali B @ ehibrade(SO,) s, LaFs, LaCl,, LaBra. La
di met hyl silylenebis[1, 1" -{2-nethyl -4-(4-chl orophenyl ) -4hydroazul enyl }]zirco
ni um di chl ori-dé&;, dinethylsilylenebis{1,1"-(2-ethyl-4-phenyl-4 5

hyd I I j ' ichloride,

e%/h;f)gﬁgbuegfl) ?Z*“{ gg@ﬁ@‘%ﬂ#ygi Iog‘glaI §6yH)aGIQ EJAIGR QiR k) ori dem:zab€ Ohe -
cycl opent adi oy £SO hincil £ Laht ik ith o RaeD ) o STE O S'ma (
cycl opent adi enyl’)- 1, 2-€ edi T el ey 4/ 3 s J4n DM
(rethyl ar de)s 0.9t ,amBuii 5 8 el GReR A% 31! s fy 2oL Nang Y b G RMT
(et hyl am de) (t ¥tba®t Oyl)- 275y qyct epeis afienyt Erget( @/zl(grqlgzai\r Gf)rgzurps 0.) .

e R b Cla T4 (00CCHS +. T (COW . Ti (NG )
a 2 3) 4
v T1(S04) 2i TiFui TiCley TiBra. Til,, Zr (OOCC
Hi) v Zr (CO,) oo Z 1 (NO3) oo Zr (SO4) 2s ZrF. ZrC
lio ZrBra Zrl. ZrOCl, Zr0 (NOs): ZrO (C10,
) 2w 2r0 (SO,) . HT (OOCCHs) 4u Hf (CO;) »o Hf (NO,
) v Hf (S04) . HfOC 1., HfF,, HfCl,, HfBr. Hf I,
+ V(CH;COCHCOCH,) 5, VOSO.,. VOCl,, VC1l, VC1,
» VBrs;. Nb (CH;COCHCOCH,) s. Nb, (COs3) s» Nb (NO,
) ss Nb, (S0,) s. ZrFs. ZrCl,, NbBrs. NbIs. Ta (00
CCHi) s\ Ta: (CO3) 5. Ta (NOj3) s« Ta, (S0,)s. TaFs.
TaClss TaBrs, Tals,.



z5 butyl am de) di met hyl - (tetramet hyl -~75 cycl opent adi enyl ) si | anezi rconi um
dichloride, (tertiary

but yl ami de) di et hyl (t et ranet hyl - ~~5cycl opent adi enyl ) si | anezi rconi um 26 JUN 2002
di benzyl, (benzyl am de)di net hyl (tetranethyl -~75 20

cycl opent adi enyl ) si | anezi rconi um di chl ori de,

(phenyl phosphi de) di et hyl (t et ranet hyl - 3¢y el opent adi enyl ) si | anezi r coni um
di benzyl, and the Iike. Conmpounds of formula (IV):

(Cycl opent adi edyn) ((pB&nEXK):2i & Odi uf di €K Hri@€ CI5C O CH,) 5 Cr (NO,)
(2, 3-di et hyl cycl opent adi enyl ) (phenoxy) zi rconi um di chl ori de,

(pent anet hyl oycl@pert@di Onyl }{ phen®x®)zi eoni (B Qi;¢hjorCde),Cls, Cr Fa,
(cycl opent adi enyl ) (2, 6-di 2 6 JUN 2002 - 28 t-butyl phenoxy) zirconium

di chl oride, ((&h t hy tyBlopert adilenyM 0206 di ~i pt op@l pheddy Lzl ncoM arg
di chloride, and the |ike. (Cyclopentadienyl)zirconiumtrichloride, (2,35
di net hyl cycl obent Mdd dnyd )Miw&onigﬁﬂiiqch Cilde, WF,, WBrs. Mn (OOCH,
(pent anet hyl ¢cycl opent adi enyl ) zi rconi um trichl ori de,

(cycl opent adilemy! Yzlirr éénkure € Cil&pOdpdkide, MnCO,. Mn (NQO,) ;. MnoO
(pent anet hyl cycl opent adi enyl ) zi rconium trii sopropoxi de, and the |ike. 1o
Conpounds of ~f & Rul(C (Vx4 )Et hyMemébi.s (V 17C-1 adeviyt B irr.coi nnd @i cRleor ( @e) C
di et hyl si | yl_engebi S{F;, 7' - (1- et hyl -igher&ﬁ{i ndenyl )} zi rconi um di chl ori de,

di met hyl si | ylfenkbis[F7 7' (€ H netOd HaC Q CLH5 ) naphk 1y 0) Ondehyé } { Bi ©edni unk e

o o ge: (LS S E G P e e e
di mret hyl si |l yl enebi s[ 7, 7' - ~1-i sopt opyl - 3- (4chloro yh )i ndenyl31zir i
di chl ori de, an@I Wéﬂi’ke? &d swrurt Rer s HisHbr e Begﬁgﬁ Qﬂ;@glzes(%;) (_S(??f's(i”@
metal |l o e NGl ude~a Si thQn ly conmpo avi algd d
cont ai nﬁﬁog aﬁ?ﬁ@@%h&%%n@n‘? tciﬁpfér dfﬁ)argq%?ra“goﬁ‘ Fﬁ (grtgz Qéhbg?gd (rq: %S@d'
6- menbered ring~as dj osed i - A- 7- 5 . rnaph Qf ri \
Chemi cal Socfet 9"825t?€§9 ,Wo?&%l@,“pg(g%gi‘) o(Elgr g?grzéblbeBe:?(?rr%l eCE%S a
bi sam de co ng of p f ythe icodnhc_ TRbi e( pngl ,a s§lo pki NG
type 2 6 mﬂzgoga*_%gij_(ﬁrgﬁgi £y olﬁeirret%;q)gboﬁp%u%dc }ﬁa(%lng)ﬁgz a(P{)EI ky@m A
substi tuent @l?\nimr-ogepzat om as disclosed in "Mcronol ecul es” (1996, vol.
"Jo

29, p. 5241), urnal of Anerican Chenical Society" (1997, vol. 119& No.

16, p. 3830), and ¢Jowr n@ly 8 r5. Ateni ¢ah0GHeqri c@lu SbcOat yC 11999] Qal. 122,
No. 24, p. 5798) . Also, preferable exanples of a bisal koxi de conpound of
Group 416f theSROLLo@ a Tdb0eCi@H ude.aZ nafs Oi GH netal Zeomidubs GO & Bup

2 Crossli nki K5 Caioups. e (Pt eabl ' Cirossl ki G 430 tnarefis o kbl
e 01 sl oseds | & WOSE) 0230 FiS LR ol o prct &f Giihe ZeRahs e bt & Hhal K1 he
conpound CA1Brs AlIs Al, (SO, s Al: (C204) su A1 (CH,CO
CHCOCH:) s« Al (NO3) &« A1PO. GeClis Sn (OOCCH
200 3) ,. Sn (S0O4) :» SnFs SnCl,, and the like.

Examples of an organic cation include an ammonium
compound such as trimethylammonium, triethylammonium,
tripropylammonium, tributylammonium, dodecylammonium,
N,N-dimethylanilinium, N,N-diethylanilinium, N,N-2,4,5-

25 pentamethylanilinium, N,N-dimethyloctadecylammonium,
octadodecylammonium, N,N-2,4,5-pentamethylanilinium, N, N-

dimethyl-p-n-butylanilinium, N,N-dimethyl-p-



of atransition netal of Goup 8 to G oup 10 of the Periodic Table include
a crosslinking type transition nmetal bisimde conpound having a bul ky
substituent on a nitrogen atom as disclosed in "Journal of American 26 JUN 2002
Chem cal Society" (vol. 117, p. 6414), W96/ 23010, "Chem cal Comruni cation”
(p. 849), "Journal of Anmerican Chem cal Society" (vol. 120, p. 4049), and
W98/ 27124. O her preferable exanpl es of 1& phenoxyi mi ne conpound of a
transition metal of Goup 3 to Goup 11 include a 25 conpound as_di scl osed
in JP-A 11- 33951@9&5!&@%&%&&%@@%@%&7@@%E}yhay-laéggwdlﬁﬁlélﬁiliéfnur e

of two or nore. Still further, they may be used 2 6 J UN 2002 - 30 in a
conbi nati on ¥ Nrdo tedmedhey hManihl rhHemsyb vl TREHTEE e He et &R L BBefE EBRpounds
of Goup 3 to Goup 6 of the Periodic Table. Explanation of conponent (C) 5
Conmponent (Cl1K& af SAFENSETE AR T CEhpolaTR ekprecdieeupy SHENRf 8fnul a
(AFRNX3_")m wherein Ris a Cl-CZo al kyl group,, X is_hal ogen, hydrogen, an
al koxy gr oupP¥F 14ATdN Mo WU, 1 Uy A it iR $RbRi Mt 0286and mis an
integer of froml tqQ 2. The organic al um num conpound, 1o may be used al one
or in a combPRRECEH 1o TG TdrThorde 2 Bt T TS =Y b HRAT ¢4 AT A
conpound i nclude_trimethylal um num triethyl al.um nu tri-n-propylal um num
CT bty aFhf AGHE ¢ A SOEUTYTh IS 195 Ch Ry T hR KRR L.

tri-n-octyl aluni tri.-n-degylal uni . s5 dj et hyl al un hlorid
di et hyl al U RAT-SESGEPEHIGr i &G PHBEIRTHI L nurt 5t Fe, “8P SERGPAFBPhum

et hoxi de, diethylalum numdi net hyl am de. diisobut.yl al um num hydri de,
diisobutylalghﬁngﬁkghlgrg%'ggﬁ? t %aﬁ?%&?uﬁéhﬁﬁfgh%%l pr ef erabl e exanpl es

trialk i 29, aldyi al und ' {0 el and
no3. “Wore-pr S oPABr ARGl A R R R A e R RS 2 e
al kyl group. t%?ﬁ?ﬂo@%ﬁ%%&%?tﬂﬂ@néﬁt@woéﬁhéﬁfmﬂgf_eflfﬁe' fygAL1 QRg an

ol efin polynerization 25 catal yst conprising the foll ow ng conponent (A))

conponent (B} pREsPRLIQRACFAHINSY Cmd 51 PrepAseena ConpaANgst (A) !
| on- exchange | ayered silicate having 2 s ~uN Zaaz - 31 an acid site of
at nost - 8. 2phKaphtbenasnuiim,Obhatiphasidrh el arad @htot otlaé L eRet Bu@5S

nmmol / g of 2, 6di net hyl pyri di ne consuned for neutralization. Conponent (B)
Transi ti on nmehal oegapdandasfio@r dgp rdts timiGreaip-i@refot he Peri odi ¢ Tabl e.
Conponent (C): Organic al um num conpound. (1) Preparation of catalyst and
prepol yneri zat i oAnAgdglidgflion gol ywhe iaaveon bhgat yatedf anhengr esent
i nvention conprises the above conponent (A), conponent
15 examples of other anions include an anion of a boron
compound or a phosphorus compound such as
hexafluorophosphate, tetrafluoroborate, tetraphenylborate
or the like, but the anion is not limited thereto.
These salts may be used alone or in a mixture of two
20 or more. Further, they may be used in combination with
acids, alkalis, oxidizing agents, reducing agents,
compounds intercalatable between layers of an ion-
exchange layered silicate or the like. They may be
combined with a treating agent to be added at the
25 initiation of treatment, or they may be combined with a

treating agent to be added during treatment.

(c) Alkalis



lo (B) and optional conponent (C). These conponents may be subjected to
prepol yneri zation in the presence of an olefin in a polynerization reactor
or outside the polynerization reactor. The term "ol efin" nmeans a 26 JUN 2002
hydr ocar bon having at | east one doubl e bond between s5 carbons, exanples of
whi ch include ethylene, propylene, 1-butene, 1-hexene, 3-nethyl butene-1,
styrene, divinyl benzene and the |ike, hutjcare not limted thereto, and they
may be used in a mxture with other olefins. A preferable exanple is an

ol efin having at H:eastl&s caf bonsre2o0iAgouota toliskle iabevéeganponent (A),
conponent (B) and conmponent (C) are optional, but it is preferable to have
conmponent ( B)tramdtreorpaneritud<)L Dom; aca@H, SROHES Mo (oBKe, ack(ansition net al
of conponent (B) and al um num of conponent (C) in a ratio of 0.1-1,000
(unol ) : 0- 100500125, (BEmbH)peengd ehechipenensifde. iAnier densdfigrrid ng t he
above conponent (A), conponent (B) and conponent (C) contact with each

ot her 2 6 IUNt2002 21321l copitoast , mapddahbee aakerddivy off tHne
conponents contact with each other, another remraining conponent may be nade
cont act ther éwnt-lexddraridee ldyeedonpbieats, may bes popfactedeatt o kexsane
time. In order to make these 5 conponents fully contact with each other, a
sol vent may betused.d Exagirentofafther sathearinackudéragtalrieplkaringes atfur at ed
hydr ocarbon, an aromati c hydrocarbon, an aliphatic unsaturated hydrocarbon,
or their hal pdedayomingyadpdty mekkaht i oreavnener, Bowevae, | eken abtakter
prepol ynerization, a _catalyst may be dried. A drying nethod is not

speci al |y |i fee@lisdtl Srapinstof Jafdfruyi@a@l%thoangnénuééléir Peynder a
reduced pressure, drying by heat, drying by flowing a dry gas, and the
like, and thE8EIFEYhIRE FaP Viis MRS AP D er%?gﬁﬁ'atgénﬁﬁﬁéFloﬁf1$hﬁ two or
nore nmethods. In a drying step,, a catalyst y be stiyred, vibrated,
fIuidizéH)orp§ﬁ%ﬁﬂ&j%ﬂYéﬁ§%ﬂﬁ)%%)n?%l ?gggtid%ﬁ¢mpéﬁ%r?§a?ion by usi ng

Comonent. 20PEBT SRR X5n ISR LRI (s AP ehobar 6y CHRI R with

an olefin alope gr;wth a mxture of the olefin and other conpnoners to be
contacted therewith. In a case of copol ynerization, an anount ratio of

respective nmReNMeLS dif ithe dfRaatd on systemis not necessarily constant as a
25 |l apse of tine, and it 'may be convenient to supply respective nononmers in

a constant m xi Ngx=atdies o 4l 681POSSHY| gbArchapdedad Pernithd=ad e Hf
nononers to be 2 6 JUN 2002 - 33 supplied as a lapse of tine. Also, in
vi ew of 1@ copokymersi zmnioQn Nem&b, PNKMADL Oor atlye of i kenoaersimapudie di vi dedly
added. compounds such as HNO;, N;Op, N203, N;O, Cu(NO3);, Pb(NOi:).,
AgNO3, KNOs3, NH,;NO; or the like, halogens such as F,, Cls,
Br; or I, peroxides such as H;0;, Naz0;, BaO,, (CgHsCO) 04,
K25,0g, K2SOs, HCOs3H, CH3CO3H, CgHsCOsH, CgHy (COOH) COsH,
20 CF3CO3H or the like, oxyacids such as KIO, KC1l0, XKBro,
KC1l0s, KBrOs, KIO3, HIO4, NasH;Is, KIOs or the like, oxides
such as Ce0;, Ag;0, CuO, HgO, Pb0O,;, Bis03, 0804, RuO4, Se0,,
MnO;, As;0s5 or the like, oxygens such as oxygen, ozone or
the like, hot concentrated sulfuric acid, a mixture of
25 fuming sulfuric acid and concentrated nitric acid,

nitrobenzene, iocdoso compound, and the like.

(e) Reducing agents



Exanpl es of a polynerizable olefin include a 5 conpound having a carbon
nunmber of from2 to 20, such as ethyl ene, propylene, 1-butene, 1-hexene,
1-octene, styrene, divinylbenzene) 7-nethyl-1,7-octadiene, cyclopen)@ngN 2007
nor bor nene, ethylidenenorbornene, and the |ike. Preferable exanples include
an a-olefin having a 1o carbon nunber of from2 to 8. In the case of

copol yneri zation, a kind of conononers-t@Obe used nmay be an ol efin selected
fromthe above ol efins, which is other than the main conponent. Any

pol yneri zati on méddmob ey de aseefuasinengoastainslvdeahysirogemement is
contacted wth respective nononers efficiently. Exanples of the

pol yrer i zat i b dwedesd dampiawdeisa sialr ras pid .y el i Z&6i obvidethodNagdHagoan i nert
sol vent, a polynerization nethod using propylene as a solvent wthout

subst anti al | Fhesiladgean Swdrmr ssimpnindsa 2ack ok st Fon P apmem Adtd diikeet hod
or a gas phase_polynerization nmethod naintaining respective nononers in a
gas state wi BAdatl lsgsstadmti &dkplisigry @ Mg ls soheals Afs6roaprcdnttionuous
pol ynmeri zation nmethod, a batchw se pol ynerization nethod or a

prepol ynet i zGEroE b I9dd they Par inslis dipble ehetlase atlavslumefal

pol yneri zation, as a polynerization solvent, a saturated ali gl)hati o

hydr ocar bon Sa3t§ PUNDFFY At@icovakfrFontts ke heFdcas bba (Iddeh as
hexane, heptane, pentane, cycl ohexane, henzene or _tol uene na{_be used
alone or in AR ur &1 ATl i Patdont tenbefat Ure i 30€r BRF0o1E6e150C, and
hydr ogen may gﬁ ys d as .a nol ecul ar 5 ight nodifier to control a

mol ecul ar weil §At TPASFGANR TR S BR ure is fromO0 to 2,000 kg/cneG

preferably from 1o Oeskq;é:naﬂeu E)@\NP(ID_ESOJQS PLesent Loy nt.ion i s further
illustrated wt h%fo rpgT €7 ence tO The 10T oW ng ]ﬁxsﬁpi—’%?, e‘élutlns oul d not be
| e A Bbfsn checpresen R only g guosir cgl tRChAL] 3
cationic inorganic compound such as TiCl,, ZrCl,; or the
like, a metal alcoholate such as Ti(OR),, Zr (OR)s, PO(OR)a,
B(OR)3; (R is an alkyl group or an aryl group) or the like,
a metal hydroxide ion such as [Al1304(0H)2417%, [Zrs(OH)14]3",
15 [Fe3sO (OCOCH:)6]" or the like, an organic compound such as
ethylene glycol, glycerol, urea, hydrazine or the like,
and an organic cation such as an alkyl ammonium ion or
the like.
When intercalating these compounds, a polymerized
20 material obtained by hydrolyzing a metal alcoholate such
as Si(OR)4, Al1(OR)3, Ge(OR)4 or the like, or a colloidal
inorganic compound such as SiO; or the like may also be
present. Examples of a pillar include an oxide or the
like formed by intercalating the above hydroxide ion
25 between layers ané then dehydrating by heat. A guest

compound may be used as it is or may be used after newly

adsorbing water or after heat-dehydrating. Also, the



15 (2) Measurenent of acidity anount: Amount of acid site of at nobst -8.2
pKa: 2,6 dinethyl pyridine was used as a titration reagent, and

ant hraqui none was used as an indicator. The neasurenent was carried pgtjU§Q
10C. 20 m of toluene was added to 20 0.40 g of silicate sanple to prepare
a slurry in a three forked flask, the content of which was replaced by
nitrogen, and 2.0 m of 0.1 wt%toluene 24l ution of anthraqui none as an

i ndi cator was added thereto to change its color to yell ow.

2, 6- Di et hy| pyeisdi memuoindney Pesoisad onl e 10N) inas adadsdrer opwitsesl y into
the flask at a rate of from0.5 to 5 unol per g for one mnute, and an
amount of 2, érdmeetchyhyrhialigtewerideel il the yellow 2 6 JUN 2002 - 35
acidic color of the indicator disappeared was determ ned to be an anount of
acid site of at st al&@eﬂK@?tE@@/E’L‘EQi@Qsl)ir@ﬁ@iﬁ@alagEM@tm“@m Yast

i on-exchange | ayered silicate s In a separable flask, 190 g of distilled
wat er was addeedt @66 ¢ wfe aghesd et s Y uteo7 hydeaseolvlpgepar @na
solution, and 54 g of 96%sul furic acid was added_thereto. Thereafter, 50 ¢
of snectile GPPIPLFILEtEt®I\BEHel B St rehuPQEELPEE By NE2usakd SR&GAIEL
K. K. ) was added thereto 10 at 30C. At this tinme, a concentration_of

sul furic aci @9RES LESRIE 36 theSGFEMRMT on EXPIRIRS T <2 sisgbrdewasl¥eated to

100C at a rate of 1.2C/ mnute fqor 1 hour, .and.was reacted at 100C for, 120
m nutes. ThelP&adCoMadiSHr y? ot A 1R b ?‘3%85:3? PESH oPYPRIUE  and

was 15 rinse ith distilled water t H 3. solid obtained was predried
inanit rogeﬁ‘ygttlpgé‘ﬁ:béinsleﬁtfeorrs 2 ,S'anlfi&%’l?sg’ pQEbePﬁ?sha%iuﬁ&r’a? 'si ze
of at least 53.-~. zm %%trheﬁovueldfoxa{léj thc‘f'rﬁeeéﬁli?ggﬂ roduct wa C)further
dried at 2008"f8F52 Rodl tnder &t educed presture 10 obtai 19368 20 g of

chem cal tr : cty. T m . at. ed ti . s oht ai ned
a8 corposPEeat SRS g U E Al LR ETRE TG beSikee; BB 2

Na<0. 2 wt % a = / : @ﬁ@ﬁlt'fa i i fo at nost
-0.8 pKa of ?%Eé%ﬁgﬁﬁgé%ﬁﬁ‘{éfiuigﬁ%ﬁﬁa: ite tﬁuéHZ% gg?%?%?% aggggquivalent

to 0.130 mokopek i@nofi 2 B ety pyiish ne. consumed #er, ngyt-eal i zati on.
Anal ytical results by nitrogen adsorption nethod showed a (b)/(a) 2 6 JUN

2002 - 36 vaku€eabQydErand | H{d)5d cytval uef ath87t2eating@)agent
Prepol yneri zati on
concentration is within these ranges, a time required for
15 treatment becomes shorter and an efficient production is
possible.
(4) Chemical treatment step
Treating conditions are not specially limited, but a
treating temperature is in a range of from room
20 temperature to a boiling point of a treating agent
solution and a treating time is from 5 minutes to 24
hours, and it is preferable to select these conditions so
as to remove or exchange at least one part of a material
constituting an ion-exchange layered silicate. Also, a
25 ratio of an ion-exchange layered silicate and a treating

agent in the chemical treatment step 1s not specially

limited, but a ratio of an ion-exchange layered silicate



10 g of the above obtained chemcally treated snectite was placed in a 1 .~
t hree-necked flask, the 5 atnosphere of which was replaced by dry nitrogen,
and 192 m of heptane was added thereto to prepare a slurry, and 5 muol of
triethylaluminum (8.4 nl of a heptane sol ution having a concentr at i2ZdnJ8¥ 2083
nmg/ M) was added thereto) and the m xture was stirred for 1 hour, and was
rinsed 1o with heptane (rinsing magnificati en: 1/100), and the total

content was nade 200 ml by addi ng heptane thereto. The slurry thus obtained
was i ntroduced)i:nteo trekbtdumamdgaret (mobnot hapr¢fasablyvofinme: raegenbf, s5
(di met hyl si |l yl enebi s(2- net hyl - 4- (p-chl orophenyl ) -4H azul enyl ) haf ni um

di chl ori de (E83mg:: .00 Il )1 vasl added to tol uene to prepare a slurry, and
triisobutylalumnum (2 mmol: 2.75 m of a heptane solution having a
concentration ofAﬁﬁ?Hﬁﬂaﬁnyxmg cdtedhe hebeve, chaniche Zgepsg@hnttantltm xture
was reacted under stirring at roomtenperature for 10 mnutes to obtain a
uni f or m sol utlisowpr efiey adyleutticorr aniee obtrns netuwed fremotheetdreatneatl | ~

aut ocl ave containing the chemcally treated snectite reacted with the above
triethyl & ungmgmam3xags sofargBirieane Wesating hegeatdded e® tvls aut ocl ave.
This slurry was stirred at 40C for 30 m nutes |n t he autocl ave. Thereafter,
prepol yner i z @PeaiR tiOtas Wedia @ Gt oA sPlwenuNip0geners Lyt gsed -hour s
by feeding propylene at_a flowrate of 10 g/ hour into the autocl ave.
Thereafter, &ft&F Qﬁﬁﬁﬁﬁﬁ}%@%HMQﬁYﬁﬂQuﬁﬁe T i PH%l@@nFEﬁﬁéyaPGr@ was
mai nt ai ned at_ 40C, and pol ynerization carried out further for

hours. A sup@rﬁ(&f‘gnttqnip&ﬁad'—ucﬁe tHe fr?%ﬁ“éljy%? 5P F PO G huer eht s ey %gm

d by d t at 0 and | al , f, .a hept
ol ut on bavitel] &GRSR ot o of eyl AP 58 CHA SaGereF RUEn Prg

St f?Qh”?%?’a%eﬁ%%%‘% S S T %ﬁ*ﬁ&%ﬁforﬁggﬁ%ﬁrgsﬁkxé%&“?%&ced
pressure to obtaig, QTch Oéxé”h g}’epi ue Og‘%ﬂ% 5‘8@50%51

prepolynerlzatlon magni f1 cation tal ne di vi |ng an annunt of
propyl ene poLyuplh-Z8d 0¥ 3@l Jo% Caﬁtc% a&@h&@é}a%§eoeﬁﬁlo§é63)
Pol yneri zati on of propylene 2.86 nl of a eptane solution (140 ng/mM) of

trl|Sobutylabu%hnuﬂk%ﬁ&h@h&f@ﬁiudﬁuré%1%re'ﬁmﬁoﬁééﬂﬁoﬁéd30§hdamd 180 g of
l'i quid propyl ene was introduced 20 thereinto, and the above

pr epol yner i zaheorefoatealppstt avaed lchargethanpare admyintg of ebPergtmei ght of the
prepol yneri zation-catal yst fromwhich an anmount of the pol yner

pr epol yrier i zégraasiisgbonadchedyr ivmes a Fbley danviirs irar ¥edciorusiahly hngh
pressure argon. The 25 resultant reaction mxture was heated to 75C_ and
was pol ymeri 2edafpge 2ihdmos T POt 1HUROWHS ai PEELRESP1Y6I¥OH, Sand had

a MFR value of 0.24 dg/mnpute. This UN 2002
minutes % ours, and a dryfng atmosphere is preferably

dry air, dry nitrogen or dry argon, and the drying is
preferably carried out under a reduced pressure. A

20 drying method is not specially limited, but various
methods may be employed.

When a chemically treated ion-exchange layered
silicate is used as component (A) in the present
invention, an amount of a specific acidity is measured

25 with regard to a silicate obtained after the chemical
treatment. In the present invention, it is important to

control an acidity and amount of acid site by subjecting



- 38 catalyst had an activity of 19G/ (g polyner/g catal yst hour), and was
hi ghly active. EXAMPLE 2 (2-3) Copol ynerization of ethyl ene-propylene 5
2.86 m of a heptane solution (140 ng/ M) of triisobutylaluninun1map5JHN%EZ
charged into a 3 .~ autoclave at 30C, and 750 g of liquid propylene an

g of ethylene were introduced thereinto, and the prepol ynerization catal yst
obtained in Exanple 1-2 was charged in-arezamunt so of 30 ng (wei ght of the
prepol yneri zati on-catal yst fromwhich an anount of the polynerized pol yner
was subtract ed) idgi-ceaclpolyerelaveatednsikactoe woht bhe hibghreptessuroaeat gon.
The resultant m xture was heated to 75C, and was pol ynerized for 1 hour.
The pol yner thusidit obhted mesh hadmpr ephys eagyconnbnhedl, 06 ast %camdke MFR
value of 0.22 dg/mnute. This catalyst had an activity of 6767 (g polyner/g
cat al yst hour an drmh-waschdnge yl aered. s EXMMPLE Bagong@3ah) aCherityalsittreeat ment
of ion-exchange | ayered silicate The sane procedure as in Exanple 1-1 was
repeat ed, excdptatt hatstlo @ afKantekared8 gk buptbel bvatet( Béndlhey a8lidity
manuf actured by M zusawa Kagaku K. K. ), 133 g of nmagnesiumsulfate 7
hydrate, 560 sgtef idi stduieallert eto amd 16€9sy 0f 025mmalf gri pradietakdne afsed,
and 80 g of chemcally treated snmectite was obtained. The chemcally
treated snectliagst Hud bhwes hvedl pad? ab cokpeshyiprrofiing: zogsuEd Jior 36. 7

2 6 JUN 2002 i i L ) i X
neutralization. A silicate contailins various metals in a

form of a pillar or a guest compound, but it is
preferably that a silicate after chemical treatment

10 contains aluminum in an atomic ratio of 21/Si in a range
of from 0.05 to 0.4, preferably from 0.05 to 0.25, more
preferably from 0.07 to 0.23. The Al/Si atomic ratio is
regarded as an index of acid treatment of a clay part.

Explanation of component (B)

15 Component (B) used in the present invention is a
compound of a transition metal belonging to Group 3 to
Group 12 of the Periodic Table. Examples include a
halide compound of a transition metal of Group 3 to Group
10, a metallocene compound of a transition metal of Group

20 3 to Group 6, a bisamide or bisalkoxide compound of a
transition metal of Group 4, a bisimide compound of a
transition metal of Group 8 to Group 10, a phenoxyimine
compound of a transition metal of Group 3 to Group 11,
and the like.

25 Among them, a metallocene compound of a transition
metal of Group 4 is preferable, examples of which include

a compound expressed by the following formula (I), (II),



-39 W% My: 1.6 % Fe: 2.1 wt% Na<0.2 wt% and Al/Si =0.221 (nol/nol).
The anpbunt of the acid site of at nost -0.8 pKa of the chemcally treated
snectite was equivalent to an amount of 0.125 mmol per g of

2, 6-di met hyl pyridine 5 consunmed for neutralization. Analytical resul 48 JHNZUUZ
nitrogen adsorption nethod showed a (b)/(a) value of 0.98 and a (b)-(c)
value of 42.7. (3-2) Prepol ynerization-Peépel ynerization was carried out in
the sane manner Zo as in Exanple 1-2, except that the above obtained

chem cal ly t(gafted 4O¥0ti (& )was usdd,. and 27.5 g of a dry prepol ynerization
catal yst was obtained. Prepolynerization magnification was 1.75. (3-3)

Pol yneri zati on of(CgHepRloneE 85 ,RfDp#ENe pol yneri zdtlilon was carried out in
the sane manner as in Exanple 1-3, except that the above prepared

prepol yneri zat i of (€Catal-f&k) (\Ahﬁauﬁé&ﬂ,w@hd 253. 3 g oflId)pol yner having a MFR
val ue of 0.18 dg/m nute was obtained. This catalyst had an activity of 2533
(g polynmer/ g 20 €4t@s¥stRhou™XY and was hi ghly acti(V&I)EXAMPLE 4 (4-3)

Copol yneri zati on of ethylene-propylene Copol yneri zati on of

et hyl ene<pr opyl ed€:sHasRcaAM¥@H out in the same mandéV)as in Exanple 2-3,
except that the 25 prepol ynerizatign catal yst obtained in Exanple 3-2 was
used. The pol ymeR"t(RaHs-eBigi (talsh&dh )dRet hyl ene cordént of 1.5 wt % and a
MFR val ue of 0.15 d%(ninute. Thi s 2 s ~uN 2002 - _40 catalyst had an
activity of 6933IngtHe wasvy fcamaiiag: Ghotf )2 herdias #YgHPy acti ve.
EXAMPLE 5 (5-1) Chemi cal treatnment of ion-exchange |layered, silicate 5 The
same procedufEC8S i RKERGMME FOPINGE Y heat ,bee‘g%%p’f%/?%a%lgﬁ’édﬁ'o@

smectite group si]icate (Benclay SL nyf.act ur by M zusawa Kagaku K. K.
2150 o of a8 Rl PR SesETAE Fa05s APkidG f T ot rird Bemdmat )
magnesi sulfate 7 hydrate S not _.used,. and.a i P concentration_ of

Ul ur 1 & Sact 6T ASPRE e R EBY et 6 M MBS ad we b A LA FedePHBn vas
carried out . . 390anLHt 85, an i 1 t ofjgﬂﬁyical
treated smcﬁ?gg\%éégégga%ng%ﬂ&%e’ c}ﬁe%s g%ll {:gétﬁﬁég?gl&\ Isnﬁ%%il ?’éﬁ tGhus y

obt ai ned had, ar goAPBSLt 50RO AL AL JMi% THao R, 0.V MPObwMIre0.7 W% Fe:
1.3 wt% Na<0.2 wt~ ahd A1/ Si =0.116 (nmol/nol). The acid site anmount of acid

site of at nmMbstpe8t2vRKe nYASoe@w,val enfl doeranyadeyNta of, @,08 mol per g of
2, 6-di net hyl pyridi ne consuned for neutralization. Analytical results by
nitrogen 20 lagdanopsrbonnetboag,skhoweda ORybea)coh tGihirandthialdgafiodpnof
79.5. (5-2) Prepolynerization 20 g of the above obtained chemcally treated
snect it e5wasgrhapged Cni®oanihregenecketafindsis hydlnermerbbr?yreyy, aad
heptane (183 m ) was added thereto to prepare a
C1-Cy0 phosphorus-containing hydrocarbon group or a C;-Caqg
silicon-containing hydrocarbon group, and Z is oxygen,
sulfur, a C;.Cyp alkoxy group, a C;.Cy silicon-containing
hydrocarbon group, a Ci1-C40 nitrogen-containing
20 hydrocarbon group or a C;-C4p phosphorus-containing
hydrocarbon group. Particularly, M is preferably a
transition metal of Group 4 such as Ti, Zr or HE.
R! to R® are respectively independently a Ci_Czp
hydrocarbon group, a halogen group, a C;.-Cyo halogen-
25 containing hydrocarbon group, an alkoxy group, an aryloxy

group, a silicon-containing hydrocarbon group, a

phosphorus-containing hydrocarbon group, a nitrogen-



slurry, and triethylalum num (10 mmol : 16.8 m of a heptane sol ution having
a concentration of 68 ng/m ), and 2 6 JUN 2002 - 41 the resultant

m xture was stirred for 1 hour, and the reaction m xture was rinsed '{w 2000
heptane to 1/100, and the total content was nade 200 ml by addi ng hezﬁa g
thereto. In another flask (volune: 200 m),

(di met hyl si |l yl enebi s(2- et hyl - 4- (p-chl er2phenyl ) - 4Hazul enyl ) zi r coni um
dichloride (0.3 nmmol) was added to heptane (87 nl) containing 3 wo of

tol uene to prep&rénangl bydyocandory idrsotutoyd & drdnem ¢Snpabhing. 26 M of a
so heptane sol ution having a concentration of 140 ng/ml) was added thereto,
and the ni xt hyéragerbeactedupy Stid miaspenttinsom't ép& atmare beoth€0 ni nut es
to obtain a uniformsolution. This solution was introduced into the above 1
flask (contabamgagorr PefRprandnemdneash dife Redot & BBychenitval by mogat ed
smectite), and the resultant mxture was stirred at roomtenperature for 60
m nut es. Thefeafesent2kinds off repraiet wert$ ur thbkso addddachetetwo &dsthi s

slurry was introdyced into al. -~ autpclave. The ,insi de tenperature of the

aut ocl aveé® wasvanbe' 40CEWRO0RARl propyR €rfe S when ‘supjid & t hereto at a
flow rate of 20 g/ hour, and the m xture was mai ntai ned at 40C for 2 hours
to carry out YBFEBEIL}ELYz RONSES Tieercesht athesr tted £ 8ppt nee Teed! HRg -

propyl ene, the inside tenEFrature was i ncreased 50C, anpd pol ynmerizati on was
further carrtB8 P8TEut @ o 2 holrs & Afsuferdattants 13Ut e¥e¥ he cat al yst

slurry thus obtained was renoved ecantatjqn,_and triisobuytylal um num
(15 ol - 175RE L BEY A Re B ARE o SAab 6 EB0055E2hn CRtE ngPaesa
concentratio f.14 fm s.an agent for preventing poisoning was added
to the renaiﬁ?%ésposéggé,ogngépﬁg'nixture was stirred for 10 mnutes. This

Zogird was, dri ed tE?c'é{n 1RQUIE up eorn%r{eggg%%%ﬁ%; Rge Pé‘éSl&Bk??éaE o> 63.6 g of
y preepol ynerizatron catalyst. Pr ynerization nagnifrcation was 2. 18.
(72, oLimectatbaceslconopione, .86 s s SRy a0k g Lagoony )
crosslinking a Z group and a conjugated 5S5-membered ring
ligand and a bonding group Q” croskinking R* and R’
include an alkylene group such as a methylene group or an
15 ethylene group, an alkylidene group such as an ethylidene
group, a propylidene group, an isopropylidene group, a
phenylmethylidene group or a diphenylmethylidene group, a
silicon-containing crosslinking group such as a
dimethylsilylene group, a diethylsilylene group, a
20 dipropylsilylene group, a diphenylsilylene group, a
methylethylsilylene group, a methylphenylsilylene group,
a methyl-t-butylsilylene group, a disilylene group or a
tetramethyldisilylene group, a germanium-containing
crosslinking group, an alkylphosphine group, an amine
25 group, and the like. Among them, an alkylene group, an

alkylidene group, a silicon-containing crosslinking group

and a germanium-containing crosslinking group are



10 750 g of liquid propylene and 102 m of hydrogen (volume in normnal

state) were charged thereinto, and the m xture was heated to 70C
Thereafter, the above obtained prepol yneri zation-catal yst was chargegfjm”ﬂmm
anount of 50 ng (weight from which an anount of the prepolynerized s

pol ymer was subtracted) into a polynerization reactor with a high pressure
argon, and the resultant m xture was pel gderi zed at 70C for 1 hour. The

pol ymer thus obtained was 163 g, and had a MFR val ue of 31.2 dg/mnute This
cat al yst hadpaw tactileirtly afr F28EKke pol yner/ g 20 catal ysthour), and was

hi ghly active. EXAMPLE 6 (6-3) Copol ynerization of ethylene-propyl ene 2.86
m of a heptane $uinariafre (aOnpdgsd 9L of Z¥itevbleyl abuponig wapresararkd
into a 3 .~ autoclave, and 25 750 g of liquid propylene and 15 g of

et hyl ene wer &Yi ftvoddhea® threreilit ol Hand(The i %Eare WaY¥) hedVed oo (YGC
Thereafter) the prepol ynerization-catalyst obtained in, 2 6 J UN 2002 -
43 Exanpl e 5¥2 vddvshardead el afimt ofompowgd (hev ghe Bromeriirciedan
amount of the polynmer prepolynerized was subtracted) into a polynerization
reactor Wt ho¥ HifglRrpldsdifr lsalych, iandhe | SaMe J8aPRaRt MXk$Are was

pol ynerized 5 at 70C for_ 1 hour. The polyner_thus_obtai ned_was 236 %, and
had” an et hyl ERBPEFRNENt(EIf eXIF SR 9%hrtd LR QENee2 of 11 8 (dd) mi Hddd) Thi s

catal yst had an activity of 7870 ( ol r{g catal yst~hour), and was

hi ghly acti véivct@vﬁXﬁeAﬂrvéVéXAmquig s‘bg/%%o%%a? ¥ uli?—l?%c%yﬁi 0% more
treat nent of Log§2x%han e k@y red. si.licate Ig a ﬁfgarable flask, 7,730 g of
distilled watePdfad abd 650 GO SHRYNeR I R uPF af¥°7°RyBPEfe to
prepare a sokg%hgnbfa@%m 3§§é§3(¥ 6% ﬁyr%graﬁigsmas 15 added thereto,
and 2,000 g of 'smectite group si19 cat'e % unlpla'% nmanuf act ured by Kuni m ne

Kogyo K. K ) E@ﬁprﬂﬁ'&sagﬁe%o%ﬁ{fé o &y . 30C, and as this result, a sulfuric

aci d concent ratfom Tnthe reacttomr systemwas 17 w% This slurry was

heated to 1000_a%ﬁ%dygfbégnéaé$¥ﬂ§fyiﬁc@ﬁi&ﬂrdicﬂ@HEid@Ode%%zﬂeaCted at
100C for 120 m nutes.

methylindenyl)zirconium dichloride, bis(2-methyl-4,5-

benzoindenyl)zirconium dichloride, bisfluorenylzirconium
dichloride, bis(4H-azulenyl)zirconium dichloride, bis (2-

15 methyl-4H-azulenyl)cyclopentadienylzirconium dichloride,
bis(2-methyl-4-phenyl-4H-azulenyl)zirconium dichloride,
bis(2-methyl-4- (4-chlorophenyl)-4H-azulenyl)zirconium
dichloride, and the like.

Compounds of formula (II):

20 Dimethylsilylenebis(l,1’-cyclopentadienyl)zirconium
dichloride, dimethylsilylenebis{l,1'’'-(2-methylindenyl) }-
zirconium dichloride, dimethylsilylenebis{l,1’-(2-
methylindenyl) Jethylenebis{l,1’'-(2-methyl-
4,5benzoindenyl) }zirconium dichloride,

25 dimethylsilylenebis{1l,1’~(2-methyl-4-
hydroazulenyl) }zirconium dichloride,

dimethylsilylenebis{1l,1’-(2-methyl-4-phenyl-4-



This reaction slurry was cooled to roomtenperature for 1 hour) and was
washed with distilled water to pH 3. The solid thus obtai ned was nmade into
an aqueous slurry which was then spray-dried to be granul ated. The prbadJdl 2002
was 25 further dried at 200C for 2 hours under a reduced pressure to obtain
1,300 g of chemcally treated snectite. The chemically treated snectite
t hus obtained had a 2 6 JUN 2002 - 44 zorposition of Al: 9.1 wo) Si:
36.0 % My: 2.0 W% Fe: 1.4 wt% Ira<0.2 wo and Al/Si =0.263 (nol/nol).
The anount ofhvalre@ul e@nyk) biintonbshn d8cBlpkKadewas equival ent to an anount
of 0.036 mmol per g of 2,6 5 dinmethyl pyridine consunmed for neutralization.
Anal ytical resimdtshbyshiviegeniadsol pt i 2ameehivdd 4sHdwedt lardpiara)l \vad-ue of
0.45 and a (b)-(c) of 10.9. (Conparative 1-2) Prepolynerization
Prepol yneri zatidmawasl eayt ] krioceninmt écbapeidenner 1o as in Exanple 1-2,
except that the above obtained chemcally treated snectite was used, and
29.2 g of a diymgwlapod yiwlénalbiohl cat allysetims -dbaiemyd.-4Pr epol yneri zat i on
magni fi cation was 1.92. (Conparative 1-3) Polynerization of propylene z5
Pol yneri zat i gwdfosrwksihehke! wascent vinediehi oradehe eshiyd emelmer{ lagl in(2-
Exanpl e 1-3, except that _ the above_ obtained prepol ynerization-catal yst was
used, and 70.@@3&-%%@9@@%%@@%@}almemuélé%lg.rzsiedg/amdw@ was
obt ai ned. Thi_s catal yst had an activity of 704 (g 20 polyner/g
cat al yst ~hour)ik@nd thus the activity was | ow. COVMPARATI VE EXP. MPLE 2
(Conparative 2-3) Copolyperizatjon of ethyl ene-propyl ene Copol yneri zation
S LB el in the sane nanner as in Exanple 2,

of et hyl ene- [EBRAMHE ypils LIy HOLT

except that the 25 prepolynerizatio atal yst obtained in Conparative
‘g?tgﬂ&p%’il{ﬁ?g?mf‘aﬁg (BSFEPH‘@&W&J An~et hyl ene content of

L6 w%apd o MRNAlLE o0 00 220 diNN2092 5 AR, JOLTRLG L I o

Exanpl e 1-2 was ukE
cat al yst "had an "activi yher7 g catalys our and 't hus t he

activity was /o %\{E@%T_IV E;(%h/g _(Gherd nt ,of .silicate) 5
150 mL of dengzmne\éérh i zed wat g!rzean ggfi;g%g? %?ﬁ%%‘%ﬁggg{i%?glﬂo%okydr ate
wer e char ged ddf0, & 8} 2SS F@ske: fih agkcangdr18<6 g of concentrated sul furic
acid was slowy added thereto, and 40.8 g of a commercially available mca

(ME100 manuf acd tHerhiPya 0! e GheRd €841 KnlS Jcy@bop Liehad 94 sper sed therein,

and the resultant m xture was stirred at roomtenperature for 2 hours.
Thereafter, thehesaidantconcanwWaschliblydei nsedrutiblrydem neral i zed wat er,
and was dried at 110C overnight. The chemcally treated m ca thus obtai ned
had a 15 butylamide)dimethyl- (tetramethyl-n 5-
cyclopentadienyl)silanezirconium dichloride, (tertiary
butylamide)dimethyl (tetramethyl-n5-
cyclopentadienyl) silanezirconium dibenzyvl,
(benzylamide)dimethyl (tetramethyl-n 5-
20 cyclopentadienyl)silanezirconium dichloride,
(phenylphosphide)dimethyl (tetramethyl-n 5-

cyclopentadienyl)silanezirconium dibenzyl, and the like.

Compounds of formula (IV):

(Cyclopentadienyl) (phenoxy) zirconium dichloride,
25 (2,3-dimethylcyclopentadienyl) (phenoxy) zirconium
dichloride, (pentamethylcyclopentadienyl)-

(phenoxy)zirconium dichloride, (cyclopentadienyl) (2,6-di-



s5 conposition of Al/Si=0.002, M/ Si=0.66 and Na/Si =0.026. An anount of an
acid site of at nost -8.2 pKa was supposed to be alnost nil (0) since tﬂ§r®
was no col or change of an indicator, and thus the amount was | ower t hEnUPR 1
detection limt (0.005 nmol/g). Analytical 20 results by nitrogen
adsorption nmethod showed a (b)/(a) value of 0.49 and a (b)-(c) val ue of
13.6. (Preparation of catal yst/prepol ynerigzati on/ pol yneri zation) The sane
procedure as in Exanple 1 was repeated, 2s except that the above obtained
chem cal | y t teabed 13Hdroate) mascarsedn dschhbsidesult, the catal yst thus
prepared had a 2 6 JUN 2002 - 46 catalytic activity of 125

g- PP/ g- cat al yperheure dnd @y dNparad ardi efy 1) 22, CGVPARATI VE EXAVPLE 4
(Chemical treatnment of silicate) 5 300 ml of dem neralized water was

char ged i nt opaogldssrarade f4iastoraingn 5Ri chhdrdfief | &adi uhet @t keachl ori de was
slowy added thereto, and 30 g of a commercially available |ithium
hectori te (manuf actyrlsshdryt ddjpyn Kogyor ¢oKikmwasidhipernsed t(zer3ei n, and the
resultant m xture 1o was stirred at roomtenperature for 2 hours.
Thereafter) theechdotlonidlegdntsdireaateldz wasohibhytrinkddrwdeh demi nerali zed
water, and was dried at 110C overnight. In the chemcally treated hectorite
t hus obt ai nedpear aareiimt]l @fc tdreramE di ey k) piratnost tr8cBlpkKadeas s5
supposed to be alnost nil since there was no col or change of an i ndicator,
and thus the (avodiwramddicmerl idiare ahieurd et et $apr PPAKLAE0. 005 nmol / g) .

Anal ytical results by nitrogen adsorption nethod showed a (b)/(a) val ue of
0.64 and a (6PEP@Pmﬁ%hK¥Qﬁéﬁpﬂﬁnqﬁﬁ¥¢#¥%b%hf?@%lﬁw trilsopropoxide,

cat al yst/ prepol yneri zati on/ pol ymeri zati on) The sane procedure as in Exanple
1 was repeatgH§ &xGepttXat the above obtained chemically treated silicate

mas_usedioAs tRi% rg@ultg éhe g@ta:ZF} thus 25 prepared had a catal ytic
activity of - — EXAMPLE 7 2 6 JUN 2002 - 47
(Prep0|yneriZati%%Eylenebis(7,7'—indenyl)zirconium dichloride,
dimethylsilylenebis{7,7’'~-(l-methyl-3-
phenylindenyl) }zirconium dichloride,
dimethylsilylenebis([7,7'-{l-methyl-4-(1-
15 naphthyl)indenyl}]lzirconium dichloride,
dimethylsilylenebis{7,7'-(l-ethyl-3-
rhenylindenyl) }zirconium dichloride,
dimethylsilylenebis[7,7’'-{1l-isopropyl-3-(4-
chlorophenyl)indenyl}]zirconium dichloride, and the like.
20 Further, usable special examples of a metallocene
compound include a transition metal compound having a
ligand containing at least one element other than carbon
in a 5-membered ring or 6-membered ring as disclosed in
JP-A-7-188335 or “Journal of American Chemical Society”
25 (1996, vol. 118, p. 2291).
Preferable examples of a bisamide compound of Group

4 of the Periodic Table include a crosslinking type



Prepol yneri zation was carried out in the same manner as in Exanple 5,

except that (y)-dinethylsilylenebis[2

met hyl - 4- (4- chl orophenyl ) - 4H azul enyl ] zi rconium 5 di chl ori de vaas uskél JUMZ00?
this result, prepolynerization magnification was 1.99. (Copolynerization of
et hyl ene- propyl ene) The sane procedure as in Exanple 6 was repeated, except
that the above prepol yrmerization catal yst2prepared Zo in Exanple 7 was used
in an anount of 15 ng (weight from whi.ch an anmount _of the pal yner

prepol ymer i zebr ¥Ragisien raetad) cangosndntayginhy dr Sy Ynad Reddddies Ahid
result, 168.0 g of a polyner was obtained. The catalyst had a catal ytic
activity of 11PpeIgn PREEUcatalySELIREEF, 15 "HR CetmplaTe ot et? Ut TVSY- wt %
and a MFR val ue of 6.73. COVPARATI VE EXAMPLE 5 (Prepol ynerization)

Prepol ymeri zat? orPwa2ht ri edoBapalnofhdNeirepaheMisey Pasdaml’e 7,
except that the ion-exchange | ayered 20 sili zslte used in Conparative
Exanpl e 1 was(t324: ‘(%poﬂg?rerwfat L8n Bf é@ﬁ@l enéTFr op\HvER@L same
procedure _as jn Exanple 7 was.repeated, t that t

prepol ymeri zatMeht ¢ a??%?‘lﬁ?%pgggaew cﬁ%g at 3E>%2r§pl 8% s Red. The
catal yst had @1%5’ catalytic activity of 7,500 g-PP/g-catal yst-hour, an

et hyl ene cont bf 1.61 wt%and a MR val ue of 7.05. EXAMPLE 8 2 6 JUN

e (Prepok¥g§rlé%g%89gble examples of a bisalkoxide compound

of Group 4 of the Periodic Table include a transition
metal compound of Group 4 of the Periodic Table,

10 preferably having two aryloxy ligands bonded by a
crosslinking group, more preferably a crosslinking type
transition metal compound having a crosslinking group
coordinated with a transition metal, as disclosed in
wo87/02370.

15 Further, preferable examples of a bisimide compound
of a transition metal of Group 8 to Group 10 of the
Periodic Table include a crosslinking type transition
metal bisimide compound having a bulky substituent on a
nitrogen atom as disclosed in “Journal of American

20 Chemical Society” (vol. 117, p. 6414), wW0O96/23010,
“Chemical Communication” (p. 849), “Journal of American
Chemical Society” (vol. 120, p. 4049), and W0S8/27124.

Other preferable examples of a phenoxyimine compound
of a transition metal of Group 3 to Group 11 include a

25 compound as disclosed in JP-A-11-315109.

Further, these components (B) may be used in a

mixture of two or more. Still further, they may be used



Prepol yneri zation was carried out in the same manner as in Exanple 7,
except that (y)-dinethylsilylenebis(2 nethyl-4-phenylindenyl)zirconium

di chl oride was used. As 5 this result, prepolynerization magnificatibh JUd2002
1.86. (Copol ynerization of ethylene-propylene) The sane procedure as in
Exanpl e 7 was repeated, except that the catal yst prepared in Exanple 8 was
used. As this result, 117.5 g of a pol ynB€ was obtai ned. The so catal yst
had a catalytic activity of 7,830 g-PP/g catal ysthour, an ethyl ene content
of 1.65 wt 9% &Rd % QIR IERNIETOO R 172 COVERFATY VEN EXaRPRECEe -mentioned
(Prepolynerization) i5 Prepolynerization was_carried out in the same nmanner
as i n Exanpl Begaldacene [aeaPtHEls oht Sactidinge FayeFedrsf| péatdeused in
Conpar ative Exanple 1 was used. (Copolynerization of ethyl ene-propyl ene)
The same pro&&duceligs TabPleeanpl e 8 was repeat ed, 20 except that the

prepol yneri zati gn-catal yst prepared in Conparative Exanple 6 was used. As
this result, f tlc activity of 3,200

g- PP/ gcat al yst hour, an et hyl| ene, content of,l.GﬁBmm~ and a MFR val ue of
4.41. 25 The resHFPBFEX Dl 655 P °PBIARYC BRIV E BRI %es 1 to 6 are

shown {1 the foll cutna Joiles o ahd 2. Table 3, Shops U 56410 TR 0r 1 1
alkyl group, X is halogen, hydrogen, an alkoxy group or
an amino group, n is an integer of from 1 to 3 and m is
an integer of from 1 to 2. The organic aluminum compound

10 may be used alone or in a combination of two or more.

Examples of an organic aluminum compound include

trimethylaluminum, triethylaluminum, tri-n-propylaluminum,
tri-n-butylaluminum, triisobutylaluminum, tri-n-
hexylaluminum, tri-n-octylaluminum, tri-n-decylaluminum,

15 diethylaluminum chloride, diethylaluminum sesguichloride,
diethylaluminum hydride, diethylaluminum ethoxide,
diethylaluminum dimethylamide, diisobutylaluminum hydride,
diisocbutylaluminum chloride, and the like. A2Among them,
preferable examples are a trialkylaluminum and an

20 alkylaluminum hydride, wherein m=1 and n=3. More
preferable examples are a trialkylaluminum wherein R is a
C1-Cg alkyl group.

Olefin polymerization catalyst

In the present invention, an olefin polymerization
25 catalyst comprising the following component (a),
component (B) and optional component (C) is prepared.

Component (A): Ion-exchange layered silicate having



the results of chemcal treatnent, and Table 2 shows pol ynerization
activities of catalysts prepared by using respectively chemcally treated
conmponent (A). Table 1: Starting materials of conponent (A) and ref@tmﬁlml
of chem cal treatnment SilicateChem cal treatnmentnmol/g of Main

el ement s(wt % Hyst er esi spKa<-8. 2 SAli MpFeAl/ Si (b)/ (b)-(a)(c)Ex. 1Smectite
groupMagnesi um sul f at e+(Bencl ay SL) sul fubilc -

aci d(17% 0. 1306. 638, 01. 41. 60. 180. 9737. 2Ex. 2Snectite groupMagnesi um

sul f at e+ (Berfdl &Figl)skig foilf i &L deeelt 179)D, #886. 538, 6MOUN 6@ L1 8T 19 37 tEEX .
3Snectite groupMagnesi um sul fate+(Benclay SL)sul furic

aci d(120) 0. 125 igZel erit 620 19t 2baas ©80 20 FERmc A&geeti £e5gr oupMagnesi um

sul fate+ (Benclay SL) sulfuric acid(120%p,1257.836371.62.10.2210.9842.7Ex.
5Snectite gr CUFSHMURE iR 409 D0ed. 5ap. reuyradnzatseng779 5(Bencl ay
SL)....Ex. 6Snectite groupSul furic acid(40s)0.084.540.70.71.30 11697 079
5(Benclay SL)...GRRPEreeti {B) gr SUpminesPunmetr  af empernd) of KGaioyPa 3F)

sul furic acid(170)p, 0369. 136. 02. 01. 40, 2630. 451 0. 9Conp. Snectite

gr oupMagnesi i SHFUR ¥ BE 2 iR PPE &) Tebt furi ¢
acid(17% p, 0366. 636. 02. 01. 40, 2630, 4510. 9Conmp. M ca ( ME-100).Li t hi um sul f at e+
B 5 i Furtc. adi 0ol Gho7 SFERL© B30 Her 2 SEaRpnEs

I_Iec'[oriteTita(rli)ungreparation of catalyst and prepolymerization
An olefin polymerization catalyst of the present
invention comprises the above component (A), component
10 (B) and optional component (C). These components may be
subjected to prepolymerization in the presence of an
olefin in a polymerization reactor or outside the
polymerization reactor. The term “oclefin” means a
hydrocarbon having at least one double bond between
15 carbons, examples of which include ethylene, propylene,
l-butene, l-hexene, 3-methylbutene-1, styrene,
divinylbenzene and the like, but are not limited thereto,
and they may be used in a mixture with other olefins. A
preferable example is an olefin having at least 3 carbons.
20 Amounts of the above component (A), component (B)
and component (C) are optional, but it is preferable to
have component (B) and component (C) contacted so as to
make a transition metal of component (B) and aluminum of
component (C) in a ratio of 0.1-1,000 (pmol):0-100,000
25 (umol) per g of component (A).
An order of making the above component (Aa),

component (B) and component (C) contact with each other



Ex. 4 tetrachl oride(24% ND-27.814. 4--0.648. 6Ex. 7Smectite groupSul furic

aci d(40% 0. 084. 540. 70. 71. 30. 11 60. 9779. 5( Bencl ay SL) Conp. Snectite

groupMagnesi um sul fate+ Ex. 5 (Kunipia F) sulfuric

26 JUNZ002

aci d(170)p, 0369. 136. 02. 01. 40. 2630. 4510. 9Ex. 8Snectite groupSul furic
aci d(409% 0. 084. 540. 70. 71. 30. 11 60. 9779. 5(Bencl ay SL) Conp. Snectite

groupMagnesi um sul fate+ Ex. 6 (Kuni pi a-F¥2sul furic

aci d(17% p, 0369. 136. 02. 01. 40. 2630.4510.9 0 Nc z NOON 26 J U N 2002 -
51 Table 2 P8l pédionati ornge A ifay mkiq diWtoPrepel oPePyRBEFZat i on

resul tsneri- A nedCat al yti cMFREt hyl enenat i onproduct activitycontentmagni fi-(g
(wt 0) cati onpeRyRelt/ yéatalapsth KESEX . ant-us 967R DAl Rg nD PP CBEER. MAY. 46EP

copol ymer67670. 221. 6Ex. 31. 7525330. 18- hono of erEx. 41.75EP

copol yner 69386. 158e5ERNtEE t] S3PRTIL thhoy dfheriBxres2cagpments may be
copol ynmer 78701. 81. 8Conp. 1 92PP7040. 25- Ex. 1. hono of er Conp. 1, 92EP
copol yner 1873058 £ 6B 2 L2 C&Fp AL PPTES1. 2NERTOShdfopitke these

er Conp. p. 22PP57. 2- - Ex. 4hqno of erEx. 71.99EP

4
copol ymer’112668PPEEREFCEMg LY, O aSpoiiytereAsob 0 BB 61X SO B ERN t 8N AR EP

copol ynmer 78303. 871..65Conp. 1, 98EP _copol r32004. 411. 65Ex.
thg a%ove r 861 P§8%ccl¥ 'H&eFOOFhER§ égg¥§HF iMemdort £

i mes, nd aPGbURabERy RUPE PSR e U A BT ot M et B

evjdent from
% zation
2 tinmes to 40
efig

COpOlynErlzagiQBha %clu E%%%%é%%ﬁnhférocarbon, or their halides, or a

prepolymerization monomer, and the like.

10 After prepolymerization, a catalyst may be

dried. A

drying method is not specially limited, but examples of a

drying method include drying under a reduced pressure,

drying by heat, drying by flowing a dry gas, and the like,

and these methods may be used alone or in a combination

15 of two or more methods. In a drying step, a catalyst may

be stirred, wvibrated, fluidized or allowed to stand.

(2) Polymerization

Polymerization by using an olefin polymerization

catalyst comprising the above component (&), component

20 (B) and optional component (C) is carried out by mixing

with an olefin alone or with a mixture of the olefin and

other comonomers to be contacted therewith. 1In

a case of

copolymerization, an amount ratio of respective monomers

in the reaction system is not necessarily constant as a

25 lapse of time, and it may be convenient to supply

respective monomers in a constant mixing ratio,

and it is

possible to change a mixing ratio of monomers to be



times. Zo Thus, according to the present invention, a highly 2 6 JUN 2002
- 52 active polyolefin polynerization catalyst can be prepared. The

catal yst of the present invention is effective as a catal yst for 26 JUN 2002
pol yneri zati on and copol yneri zation of aol efin such as ethyl ene, propylene,
| out ene-1, hexane-1 5 and the |iKke. 2 s ~uN zooz - 53 CLAIMS: 1. An

ol efin polynerization catal yst conprisi-ngxhe foll ow ng conmponents (A) and
(B): Conponent (A): an ion-exchange |ayered silicate 5 having an acid site
of at nost - &uPPKed tdre armmie odithenaci hkice iw ep@vvafeat to at | east
0.05 mmol /g of 2, 6-dinethyl pyridine consuned for neutralization; and
Conponent ( Bror® laotpoiaft 0N ar ¢a@hseR | bAt ket afNBeP&nFiongMes SGIeYp & t o
Goup 12 of the Periodic Table. 10 2. An olefin polynerization catal yst
conpri si ng t 9 visldBw rafdsshponents (A), (B) and (C): Conponent (A): an

i on-exchange | ayered silicate having an acid site of at nost -8.2 pKa, the
amount of the acikkainkes sokcui valenerisabiel edstio d5ohvwsld ¢ of 15

2, 6-di met hyl pyri di ne consunmed for neutralizations; Conponent (B): a
conpound of &omrmsid ifevins @@ carbon number of from 2 to 20, such as

ethylene, propylene, 1l-butene, l-hexene, l1l-octene,
styrene, divinylbenzene, 7-methyl-1,7-octadiene,
cyclopentene, norbornene, ethylidenenorbornene, and the
like. Preferable examples include an «-olefin having a
10 carbon number of from 2 to 8. In the case of
copolymerization, a kind of comonomers to be used may be
an olefin selected from the above olefins, which is other
than the main component.
Any polymerization method may be used as long as a
15 catalyst component is contacted with respective monomers
efficiently. Examples of the polymerization method
include a slurry polymerization method using an inert
solvent, a polymerization method using propylene as a
solvent without substantially using an inert solvent, a
20 solution polymerization method or a gas phase
polymerization method maintaining respective monomers in
a gas state without substantially using a liquid solvent.
Also, a continuous polymerization method, a batchwise
polymerization method or a prepolymerization method may
25 be used.
In the case of a slurxy polymerization, as a

polymerization solvent, a saturated aliphatic hydrocarbon



bel onging to G oup 3 to G oup 12 of the Periodic Table; and Conponent (C):
an organi ¢ al um num conpound. 20 3. The olefin polynerization catal yst
according to Jdaim1l or 2, wherein conponent (A) is a chemcally treatefiN?200?
snectite group silicate. 4. The olefin polynerization catalyst according to
any one of Claims 1 to 3, wherein conponent (A) is an acid 25 treated
smectite group silicate. 5. The ol efin-pd4nerization catal yst according to
any one of Claims 1 to 4, wherein conponent (A) is an acid 2 6 JUN 2002 -
54 treated SfedE (3 Yraokre diydeetarad. apuahoatchegens . ( AeEPSERof al umi num
and silicon is in arange of from0.0S to 0.4. 6. The olefin polynerization
catal yst accHGRES .0 BTG A PHFTe nhepR? e her ateAlieneat MY( RE/ SisEdof

alum numand silicon is in a range of fromO0.05 to, 0.25. ~7. An olefin

pol yneri zat i G G &5 stn ghtBl Rt Dy HaRHg el 7t 1w Feehpbhasat $S(A) and
(B) contacted in the presence of an olefin: 1o Conponent (A): an

i on- exchange frgyered il Tat e dnay imgravaitingsike wiedtagostmoBeupry, the
anount of the acid site is equivalent to at | east 0.05 muol /g of

2, 6- di met hy| PRt bhskRRdt? FFOMEIR T ot i Bat PERIcAnHCEShBoneht (B): a
conpound of a transition netal s5 bel ongi n(gmto Goup. 3 to Grogg 12 of the
Peri odi ¢ TabPSlYBeIAF AT P SHET i Lot T oM clt APy<t 08Bt 5PM&8 By havi ng

preferably from 0 to 60 kg/anG.
EXAMPLES
The present invention is further illustrated with
10 reference to the following Examples, but should not be
limited thereto.

In the present Examples, a measurement method is
illustrated below.

(1) MFR: Melt index in accordance with JIS-K-6758

15 (2) Measurement of acidity amount:

Amount of acid site of at most -8.2 pKa: 2,6-
dimethylpyridine was used as a titration reagent, and
anthraquinone was used as an indicator. The measurement
was carried out at 10°C. 20 ml of toluene was added to

20 0.40 g of silicate sample to prepare a slurry in a three-
forked flask, the content of which was replaced by
nitrogen, and 2.0 ml of 0.1 wt% toluene solution of
anthraguinone as an indicator was added thereto to change
its color to yellow. 2,6-Dimethylpyridine (toluene

25 solution 0.01 M) was added dropwisely into the flask at a
rate of from 0.5 to 5 umol per g for one minute, and an

amount of 2,6-dimethylpyridine added until the yellow



the foll ow ng components (A), (B) and (C) contacted in the presence of an
ol efin: Conponent (A): an ion-exchange |ayered silicate 20 having qp gﬁ&ﬁmz
site of at nost -8.2 pKa, the amobunt of the acid site is equival ent Q

| east 0.05 nmol /g of 2,6-dinmethyl pyridine consuned for neutralization;
Component (B): a conpound of a transition netal belonging to Goup 3 to

G oup 12 of the Periodic Table; 2 5 and Ggmponent (C): an organic al um num
conmpound. 9. The ol efin polynerization catal yst according to any 2 6 JUN
2002 - 55 oaeidficClcailny bf alde WEietotofpeaepbatdy has tbeet-alihed ng
performance (l): (I) that in desorption isothermby nitrogen

adsor pti ondesgor piel @ BRidwet, &f radid ofta s£natnhogtadgopppkan 5 amount (b)
at arelative pressure P/Po=0.85 to an adsorption anount (a) at a relative
pressure P/ Pgxivyats gfies the formula, (b)/(a)>0.8. 10. The olefin

pol ynmeri zation catal yst according to any one of Clains 1 to 9, wherein
conponent (A)lhas themlieafloldxevd tgerperd Or ivvmeeschbhganllayered(klilicate
Performance that in desorption isothermby nitrogen adsorption-desorption
met hod, & ratio dn a respE e afSaslpt | DHOagoaht dibridfled weltatd wespr essure
P/ Po=0.85 to an adsorption amount (a) at a relative 15 pressure P/ Po=1

sati sfi es thedfledmiloa b &( Ig) /o(fayes®r8ss amd gwljaPer ¥ ohydneeet hat pirrpadsorpt i on
i sot herm and desorption isotherm by nitrogen adsorption-desorption nethod,
a di ff er enceshétmeen  a anshedishing adsor ptwbhuniouati@byasf addseer phiegreto.
isothermat a relative pressure 20 P/Po=0.85 and an adsorption_anount (c)
of adsor pti oAheseekEem atd la I €1 fat SRS Pirtes sy @UP/ PHEDCBEesdBEBFILEy She
formula, (b)-(c)>25 (cc/g). 11. A catal yst. conponent for olefin

pol yneri zat i BANUERICERTESh Y BF WPk aSRFangelt Ay¥pradadirfc 46 RE% ng 25
an acid site of at nost -8.2 pKa, the anmount of the acid site is equivalent
to at |edst B8Ld3Onfol /AF oFRDS 6ELRBL h§l BYFFEPRE 2ESREUREd SHFE Ut raf i3 at i on.

was 17 wt% in the reaction system. This slurry was

heated to 100°C at a rate of 1.2°C/minute for 1 hour, and

was reacted at 100°C for 120 minutes. The reaction

slurry was cooled to room temperature for 1 hour, and was
15 rinsed with distilled water to pH 3. 2 solid obtained

was predried in a nitrogen stream at 130°C for 2 days,

and large particles having a size of at least 53 um were

removed, and the resultant product was further dried at

200°C for 2 hours under a reduced pressure to obtain 36.8

20 g of chemically treated smectite. The chemically treated
smectite thus obtained had a composition of Al:6.6 wt%,
Si: 38.0 wt%, Mg: 1.4 wt%, Fe: 1.6 wt%, Na<0.2 wt% and
A1/8i=0.181 (mol/mol). An amount of an acid site of at
most -0.8 pKa of the chemically treated smectite thus

25 obtained was equivalent to 0.130 mmol per g of 2,6-
dimethylpyridine consumed for neutralization. Analytical

results by nitrogen adsorption method showed a (b)/(a)



2 6 JUN 2002 - 56 12. An ion-exchange | ayered silicate for an olefin

pol yneri zation catal yst having an acid site of at nost -8.2 pKa, thgﬁqﬂﬂHmm
of the acid site is equivalent to at |least 0.05 mml/g of

2, 6-di met hyl pyri di ne consunmed for 5 neutralization. 13. A nethod for

pol ymeri zing an ol efin, which conprises using a catalyst as clained in any
one of Clainms 1 to 10. 36

A DA Ay. AL AA AU AU AL. A{ Y. Ayhl . AY. Ay2 AE. A A . AS. AUY. A. A2. A9l . AALY. Al . A&
E.AUE Al . A | vAQYeACY. AIATAAAD. AN (ARIa ARe Ao A{E7AR. | . AL A A

L. AN. Au™ . A. A9. A(. A AyY. Af4A. [ . Al@ A ; 1. AA. A& . ALY.Ar-G &@:s. L ~

"{val gb] X] caj(capgalrealealealtalaan]sa] ca]l ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca
] ca] ca] ca] ca] ca] c”a] c”*a] ca] cTa] ca] ca! "R Li Xhw. d| w mhc”Y] ] ca] ca] ca] ca] ca] ca
1 ca] ca] ca] ca] ca] cal ealon]wad cdead calbeal cadicnnataallgakeakealical caj cal cajc
aljcaljcal 7TF{Q !'6!'b!!1":"F"Z#nb% ' ()

+---. }xsni d_Zhkleakeakzal galcalcalcal cf al aal<ad-cal cedgat catral erécal caj caj ¢
a]J ca] ca] ca] ca] ca] ca] ca] caJca] ca] ca] ca] ca!. 1D3Q@BX345Q778889;

<O>">e>n?v ACEEREGkplaMo¥) xikXlaWNaxs nteb 4 ¢ & ap g adleq] aaleapea) cah@ahea] cal ¢
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! NNNOQRT
#T* TBTUUU4 U* 1dQ U VA ANA X2 ESEGE tidheer ¢ i o Abcapeaica)l edaleaycabhea] cal
ca] cal] ca] caU] ca] cal] caU] ca] cal] ca] cal] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca YYZZ<Z?Z8ZrmZEoY| P ity Jaiimtirivm b{ 8144;m1l of a heptane solution
dCeghTh{qugb]X]]ca]ca]ca]ca]ca]c(a]ca]ca]ca ca}ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]béyéapca]éé?%%ﬁﬂﬁﬁﬂ&%ﬂﬂ(ﬁﬂ(ﬁﬂ 5] i Ve f 7p4PpPKk ERBKRKPA | mpumm
mmo: or ooopgkst } xsni d_Z] ] ] ca] ca] ca] ca] ca] c*a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] eBPc&Peafdajtaaiec ¥oca) e gt a ¥a] L Apat t uBRAXYES{ FIRSER Z/ [ &Y| W
rnhcAY]]Lca]cagcag al ca) ca] cal] ca] ca] ca]calc &ca]c cal cal ca] ca] cal ca] ca] ca]
calc”alc qcaWé F@&Eﬂ%(ﬁﬂ%ﬁﬂ%ﬁﬁ/ a9H ¥ é& pe [9?@a¥é§]ca]ca]c“

L) ch] oh] cd] cAPSBR PPITSgIY L%m@%ﬁ]%%qaeﬁ] Ca]c%?%aﬁl%aﬁsé AhPChP BN AT ool ob

n A I P] d?r <M-M
%E?Lgﬁ%g_g}f % %@5%%3?] 5hf%%%%ﬁf%§]£%$gg} %é]%ﬁ?%afcg]ga]La]ga]ca]c
ajcaJca]calc ngkggbga]ca]ca]ca]ca]cal>sKX B* N[b9hBy|wwnhcAY]]]ca]ca]ca]ca
]ca]ca]ca]ca?ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca

]ca]ca] ca] c*al / hMg&Qinother flask (volume: 200 ml),
r}xsnld_Z]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c&a]ca]c

a] ca] ca] o] cabemeealealicaleald]cal-ond IR0 D 2 (-@BMeLbphahet Yl-hhea] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]c
a] ca] ca] ca] cakLPRYFIN thepnKoibl [Hlardfed” iSlewr (he? Yid | c@] 2 afwal ¢ajvea] edpbed] ca] ca
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Ca]Ca]Ca]Ca]goggL%t%L%lUk of 145 mg/ml) was added thereto, and the

20 resultant mixture was reacted under stirring at room
temperature for 10 minutes to obtain a uniform solution.
The solution thus obtained was introduced into a 1 £
autoclave containing the chemically treated smectite
reacted with the above triethylaluminum. 235 ml of

25 heptane was further added to this autoclave. This slurry
was stirred at 40°C for 30 minutes in the autoclave.

Thereafter, prepolymerization was carried out at 40°C
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5 hours. A supernatant liguid of the catalyst slurry thus
obtained was removed by decantation, and
triisobutylaluminum (8 mmol: 11 ml of a heptane solution
having a concentration of 145 mg/ml) as an agent of
preventing poisoning was added to the remaining portion,

10 and the mixture was stirred for 10 minutes, and then
dried at 40°C for 3 hours under a reduced pressure to
obtain 14.6 g of a dry prepolymerization-catalyst. A
prepolymerization magnification (a value obtained by
dividing an amount of prxopylene polymerized by a solid

15 catalyst amount) was 0.46.

(1-3) Polymerization of propylene

2.86 ml of a heptane solution (140 mg/ml) of
triisobutylaluminum was charged into a 3 £ autoclave at
30°C, and 750 g of liquid propylene was introduced

20 thereinto, and the above prepolymerization-catalyst was
charged in an amount of 50 mg (weight of the
prepolymerization-catalyst from which an amount of the
polymer prepolymerized was subtracted) into a

polymerization reactor with a high pressure argon. The

25 resultant reaction mixture was heated to 75°C, and was
polymerized for 2 hours. The polymer thus obtained was

196.7 g, and had a MFR value of 0.24 dg/minute. This
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. /507 <MP10 catalyst obtained in Example 1-2 was charged in an amount

10 of 30 mg (weight of the prepolymerization-catalyst from
which an amount of the polymerized polymer was
subtracted) into a polymerization reactor with a high
pressure argon. The resultant mixture was heated to 75°C,
and was polymerized for 1 hour. The polymer thus

15 obtained had an ethylene content of 1.6 wt% and a MFR
value of 0.22 dg/minute. This catalyst had an activity
of 6767 (g polymer/g catalyst+hour), and was highly
active.

EXAMPLE 3
20 (3-1) Chemical treatment of ion-exchange layered silicate
The same procedure as in Example 1-1 was repeated,
except that 100 g of smectite group silicate (Benclay SL
manufactured by Mizusawa Kagaku K.K.), 133 g of magnesium
sulfate 7 hydrate, 660 g of distilled water and 109 g of

25 sulfuric acid were used, and 80 g of chemically treated

smectite was obtained. The chemically treated smectite

thus obtained had a composition of Al:7.8 wt%, Si: 36.7
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nitrogen adsorption method showed a (b)/(a) value of 0.98
and a (b)-(c) value of 42.7.
(3-2) Prepolymerization
Prepolymerization was carried out in the same mannex
10 as in Example 1-2, except that the above obtained
chemically treated smectite was used, and 27.5 g of a dry
prepolymerization catalyst was obtained.
Prepolymerization magnification was 1.765.
(3-3) Polymerization of propylene
15 Propylene polymerization was carried out in the same
manner as in Example 1-3, except that the above prepared
prepolymerization catalyst was used, and 253.3 g of a
polymer having a MFR value of 0.18 dg/minute was obtained.
This catalyst had an activity of 2533 (g polymer/g
20 catalyst-hour), and was highly active.
EXAMPLE 4
{(4-3) Copolymerization of ethylene-propylene
Copolymerization of ethylene-propylene was carried
out in the same manner as in Example 2-3, except that the
25 prepolymerization catalyst obtained in Example 3-2 was

used. The polymer thus obtained had an ethylene content

of 1.5 wt% and a MFR value of 0.15 dg/minute. This
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& () -t excep%@%%a%oﬂ%m&é)ogmémgégﬁég group sfﬁ£%ate (Benclay SL
manufactured by Mizusawa Kagaku K.K.), 1,130 g of

distilled water and 750 g of sulfuric acid were used but
magnesium sulfate 7 hydrate was not used, and a
10 concentration of sulfuric acid in the reaction system was
made 40 wt%, and the reaction was carried out at 90°C for
390 minutes, and as this result, 133 g of chemically
treated smectite was obtained. The chemically treated
smectite thus obtained had a composition of Al:4.5 wt%,
15 Si: 40.7 wt%, Mg: 0.7 wt%, Fe: 1.3 wt%, Na<0.2 wt% and
Al/81=0.116 (mol/mol). The acid site amount of acid site
of at most -8.2 pKa, was equivalent to an amount of 0.08
mmol per g of 2,6-dimethylpyridine consumed for
neutralization. Analytical results by nitrogen
20 adsorption method showed a (b)/(a) of 0.97 and a (b)-{(c)
of 79.5.
(5-2) Prepolymerization
20 g of the above obtained chemically treated
smectite was charged into a three-necked flask (volume: 1
25 0), and heptane (183 ml) was added thereto to prepare a
slurry, and triethylaluminum (10 mmol: 16.8 ml of a

heptane solution having a concentration of 68 mg/ml), and
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heptane (87 ml) containing 3 wt% of toluene to prepare a
slurry, and triisobutylaluminum (3 mmol: 4.26 ml of a
10 heptane solution having a concentration of 140 mg/ml) was
added thereto, and the mixture was reacted by stirring at
room temperature for 60 minutes to obtain a uniform
solution. This solution was introduced into the above 1
0 flask (containing triethylaluminum and the reacted
15 chemically treated smectite), and the resultant mixture
was stirred at room temperature for 60 minutes.
Thereafter, 213 ml of heptane was further added thereto,
and this slurry was introduced into a 1 £ autoclave.
The inside temperature of the autoclave was made 40°C,
20 and propylene was then supplied thereto at a flow rate of
20 g/hour, and the mixture was maintained at 40°C for 2
hours to carry out prepolymerization. Thereafter, after
stopping feeding propylene, the inside temperature was
increased 50°C, and polymerization was further carried
25 out for 2 hours. A supernatant liquid of the catalyst

slurry thus obtained was removed by decantation, and

triisobutylaluminum (12 mmol: 17 ml of a heptane solution
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was dried for 3 hours under a reduced pressure to obtain
5 63.6 g of a dry prepolymerization catalyst.
Prepolymerization magnification was 2.18.
(5-3) Polymerization of propylene
2.86 ml of a heptane solution (240 mg/ml) of
triisobutylaluminum was charged into a 3 £ autoclave, and
10 750 g of ligquid propylene and 102 ml of hydrogen (volume
in normal state) were charged thereinto, and the mixture
was heated to 70°C. Thereafter, the above obtained
prepolymerization-catalyst was charged in an amount of 50
mg (weight from which an amount of the prepolymerized
15 polymer was subtracted) into a polymerization reactor
with a high pressure argon, and the resultant mixture was
polymerized at 70°C for 1 hour. The polymer thus
obtained was 163 g, and had a MFR value of 31.2 dg/minute
This catalyst had an activity of 3260 (g polymer/g
20 catalyst+hour), and was highly active.
EXAMPLE 6
(6-3) Copolymerization of ethylene-propylene
2.86 ml of a heptane solution (140 mg/ml) of

triisobutylaluminum was charged into a 3 £ autoclave, and
25 750 g of liquid propylene and 15 g of ethylene were
introduced thereinto, and the mixture was heated to 70°C.

Thereafter, the prepolymerization-catalyst obtained in
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COMPARATIVE EXAMPLE 1
10 (Comparative 1-1) Chemical treatment of ion-exchange
layered silicate
In a separable flask, 7,730 g of distilled water was
added to 2,660 g of magnesium sulfate 7 hydrate to
prepare a solution, and 2,180 g of 96% sulfuric acid was
15 added thereto, and 2,000 g of smectite group silicate
({Kunipia F manufactured by Kunimine Kogyo K.K.) was then
added thereto at 30°C, and as this result, a sulfuric
acid concentration in the reaction system was 17 wt%.
This slurry was heated to 100°C at a rate of 1.2°C/minute
20 for 1 hour, and was reacted at 100°C for 120 minutes.
This reaction slurry was cooled to room temperature for 1
hour, and was washed with distilled water to pH 3. The
solid thus obtained was made into an agueous slurry which
was then spray-dried to be granulated. The product was
25 further dried at 200°C for 2 hours under a reduced

pressure to obtain 1,300 g of chemically treated smectite.

The chemically treated smectite thus obtained had a
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10 as in Example 1-2, except that the above obtained
chemically treated smectite was used, and 29.2 g of a dry
prepolymerization catalyst was obtained.
Prepolymerization magnification was 1.92.
(Comparative 1-3) Polymerization of propylene

15 Polymerization of propylene was carried out in the
same manner as in Example 1-3, except that the above
obtained prepolymerization-catalyst was used, and 70.4 g
of a polymer having a MFR value of 0.25 dg/minute was
obtained. This catalyst had an activity of 704 (g

20 polymer/g catalyst-hour), and thus the activity was low.
COMPARATIVE EXAMPLE 2
(Comparative 2-3) Copolymerization of ethylene-propylene

Copolymerization of ethylene-propylene was carried

out in the same manner as in Example 2, except that the

25 prepolymerization catalyst obtained in Comparative

Example 1-2 was used. The polymer thus obtained had an

ethylene content of 1.6 wt% and a MFR value of 0.09
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at room temperature for 2 hours. Thereafter, the
resultant mica was fully rinsed with demineralized water,
and was dried at 110°C overnight.
The chemically treated mica thus obtained had a
15 composition of Al/Si=0.002, Mg/Si=0.66 and Na/Si=0.026.
An amount of an acid site of at most -8.2 pKXa was
supposed to be almost nil (0) since there was no color
change of an indicator, and thus the amount was lower
than the detection limit (0.005 mmol/g). Analytical
20 results by nitrogen adsorption method showed a (b)/(a)
value of 0.49% and a (b)-(c) value of 13.6.
(Preparation of
catalyst/prepolymerization/polymerization)
The same procedure as in Example 1 was repeated,
25 except that the above obtained chemically treated
silicate was used.

As this result, the catalyst thus prepared had a



10H 10H 10Hf " 9310%4& ()-y7z

10948 ()-Y[5z[ 9b@ ! ys$" 10%&' () - S#10% & ()-!a#10%& ()-!t#10% [ & ()-! a#10%&' (
)-""10% *& ()-MrSA@109%& ()-9' moY%s& ()- 10 10 26 JUN 2002
10!t - #109%&' () - ! p-#10%&' ()- s$"10% & () - SUypwl3r S4! & #10% ) & () - @ f & #10%S5
S5& ()-@"109%5&' ()-9!"10%&' ()-9! p"109% 5] 5& ()-9! ~" 109%" Kk & () - 9BCDz XJ<4!
10]] - 46 -

10] ]! ps$" 10941 & ()-!ps$" 1094 5] 5& ()-!fs$" 10UB5S5& () -! ps$" 109 5] 5& () - & #10
%& () - QDERY2ER.ANA-#1 BWASHERL § )o f 10268 {FP ) §108&a Yy sk A0MD58&h () af RVMROIBE ()
-9' 9ML0YB&' () -

10] ] Dv}[ 9. 4ailpeRICfD 51 5&' () - !\ & 10%5u5& () - $109B& () - 9- #109%&' ()-! 9- #10%&
"()-1t9-#10%5a5& () -O0abcdgxrS1!!L! 10941& () - &L10%V&' () - &L0%VE' ()- 10UU
10UU COMPARATIVE EXAMPLE 4

10UUN\ & 1098JU& () -!'y\ & 109%&' ()-)}[9r S1!!! pp#10%y& ()-! k#109&' ()-!f#10%&' ()
-L! 10%VE' () -(Chemi@¥gdp & q9atneninogt &&{)ige{eB8452zYL?2! | 10Pp10P10P

t $-#109P& () -)!y$- #109MH& () -! ~$- #109%n& () -! p$- #109&' () - #10%V& () - 5Bl ] 4d
BL?2! ! 10¥pl! ' ! BPR/T -aDoudegn{yerabyped (yager was charged into a
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10 was stirred at room temperature for 2 hours. Thereafter,
the hectorite thus treated was fully rinsed with
demineralized water, and was dried at 110°C overnight.
In the chemically treated hectorite thus obtained,
an amount of the acid site of at most -8.2 pKa was
15 supposed to be almost nil since there was no color change
of an indicator, and thus the amount was lower than the
detection limit (0.005 mmeol/g). Analytical results by
nitrogen adsorption method showed a (b)/(a) value of 0.64
and a (b)-(c) value of 8.6.
20 (Preparation of
catalyst/prepolymerization/polymerization)
The same procedure as in Example 1 was repeated,
except that the above obtained chemically treated
silicate was used. 2As this result, the catalyst thus

25 prepared had a catalytic activity of 57.2 g-PP/g-

catalyst-hour.

EXAMPLE 7
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Comparative Example 5 was used. The catalyst had a
25 catalytic activity of 7,500 g-PP/g-catalyst-hour, an
ethylene content of 1.61 wt% and a MFR value of 7.05.

EXAMPLE 8
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o9& ()-! (Prepolymerization)
Prepolymerization was carried out in the same manner
as in Example 7, except that (v )-dimethylsilylenebis (2-
methyl-4-phenylindenyl)zirconium dichloride was used. As
5 this result, prepolymerization magnification was 1.86.
(Copolymerization of ethylene-propylene)
The same procedure as in Example 7 was repeated,
except that the catalyst prepared in Example 8 was used.
As this result, 117.5 g of a polymer was obtained. The

10 catalyst had a catalytic activity of 7,830 g-PP/g-
catalyst-hour, an ethylene content of 1.65 wt% and a MFR
value of 3.87.

COMPARATIVE EXAMPLE 6
(Prepolymerization)

15 Prepolymerization was carried out in the same manner
as in Example 8, except that the ion-exchange layered
silicate used in Comparative Example 1 was used.
(Copolymerization of ethylene-propylene)

The same procedure as in Example 8 was repeated,

20 except that the prepolymerization-catalyst prepared in
Comparative Example 6 was used. As this result, the
catalyst had a catalytic activity of 3,200 g-PP/g-
catalyst-hour, an ethylene content of 1.65 wt% and a MFR
value of 4.41.

25 The results of Examples 1 to 8 and Comparative

Examples 1 to 6 are shown in the following Tables 1 and 2.

Table 1 shows the starting materials of component (A) and
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Polymerization activity of catalyst
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1 k! 1098& ()-p k! 109B& ()-p

Prepoly- | Polymerization results

meri- Aimed Catglytic MFR Ethylene

zation product activity content

magnifi- églym /q (wt%)

. er
cation catalyst-
hour)
Ex. 1 0.46 |IF 1967 0.24 -
) ) homopolymer )
Ex. 2 0.46 EP copolymer 6767 0.22 1.6
PP
Ex. 3 1.75 homopolymer 2533 0.18 -
Ex. 4 1.75 EP copolymer 6933 0.15 1.5
PP

Ex. 5 2.18 homopolymer 3260 31.2
Ex. 6 2.18 EP copolymer 7870 1.8 1.8
Comp. PP _
Ex. 1 1.92 homopolymer 704 0.25
g;mpé 1.92 EP copolymer 1873 0.09 1.6
Comp. PP _
Ex. 3 0.41 homopolymer 125 1.2
Comp. PP _ _
Ex. 4 0.22 homopolymer 272
BEx. 7 1.99 EP copolymer 11200 6.73 1.57
gimpé 2.10 |EP copolymer 7500 7.05 1.61
Ex. 8 1.86 EP copolymer 7830 3.87 1.65
ggmpé 1.98 EP copolymer 3200 4.41 1.65

As evident from the above results,

present invention,

a polymerization activity of

according to the

homopolymerization of propylene was improved by 2 times

to 40 times,

and also a polymerization activity of

ethylene-propylene copolymerization was improved about 3

times.

Thus,

according to the present invention,

a highly
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and

Component (C): an organic aluminum compound.

20 3. The olefin polymerization catalyst according to
Claim 1 or 2, wherein component (A) is a chemically
treated smectite group silicate.

4. The olefin polymerization catalyst according to any
one of Claims 1 to 3, wherein component (A) is an acid-

25 treated smectite group silicate.

5. The olefin polymerization catalyst according to any

one of Claims 1 to 4, wherein component (A) is an acid-
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6. The olefin polymérization Catalyst according to
5 Claim 5, wherein the atomic ratio (Al/Si) of aluminum and
silicon is in a range of from 0.05 to 0.25.
7. an olefin polymerization catalyst obtained by having
the following components (A) and (B) contacted in the
presence of an olefin:
10 Component (A): an ilon-exchange lavered silicate
having an acid site of at most -8.2 pKa, the amount of
the acid site is equivalent to at least 0.05 mmol/g of
2,6-dimethylpyridine consumed for neutralization; and
Component (B): a compound of a transition metal
15 belonging to Group 3 to Group 12 of the Periodic Table.
8. An olefin polymerization catalyst obtalned by having
the following components (A), (B) and (C) contacted in
the presence of an oclefin:
Component (A): an ion-exchange lavered silicate
20 having an acid site of at most -8.2 pKa, the amount of
the acid site is equivalent to at least 0.05 mmol/g of
2,6~dimethylpyridine consumed for neutralization;
Component (B): a compound of a transition metal
belonging to Group 3 to Group 12 of the Periodic Table;
25 and

Component (C): an organic aluminum compound.

9. The olefin polymerization catalyst according to any
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one of Claims 1 to 8, wherein component (A) has the
following performance (I):

(I) that in desorption isotherm by nitrogen adsorption-
desorption method, a ratio of a remaining adsorption
amount (b) at a relative pressure P/Po=0.85 to an
adsorption amount (a) at a relative pressure P/Po=1
satisfies the formula, (b)/(a)>0.8.

10. The olefin polymerization catalyst according to any
one of Claims 1 to 9, wherein component (A) has the
following performances (I) and (II):

(I) Performance that in desorption isotherm by
nitrogen adsorption-desorption method, a ratio of a
remaining adsorption amount (b) at a relative pressure
P/Po=0.85 to an adsorption amount (a) at a relative
pressure P/Po=1 satisfies the formula, (b)/(a)>0.8; and

(II) Performance that in adsorption isotherm and
desorption isotherm by nitrogen adsorption-desorption
method, a difference between a remaining adsorption
amount (b) of desorption isotherm at a relative pressure
P/Po=0.85 and an adsorption amount (c) of adsorption
isotherm at a relative pressure P/Po=0.85 satisfies the
formula, (b)-(c)>25 (cc/g).

11. A catalyst component for olefin polymerization,
which comprises an ion-exchange layered silicate having
an acid site of at most -8.2 pKa, the amount of the acid
site is eguivalent to at least 0.05 mmol/g of 2,6-

dimethylpyridine consumed for neutralization.
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12. An ion-exchange layered silicate for an olefin
polymerization catalyst having an acid site of at most
—-8.2 pKa, the amount of the acid site is eguivalent to at
least 0.05 mmol/g of 2,6-dimethylpyridine consumed for
neutralization.
13. A method for polymerizing an olefin, which comprises

using a catalyst as claimed in any one of Claims 1 to 10.



