
;e3e~Ph~M66Th,1 0 MAR 2003 *cooooz* DESCRIPITION ALUMINIUM-OXY COMPOUND,
CATALYST COMPONENT FOR POLYMIERIZING OLEFIN, AND METHOD FOR PRODUCING
POLYOLEFIN TECHNICAL FIELD The present invention relates to a novel
aluminium oxy compound, a carrier for olefin polymerization catalyst
comprising the aluminium-oxy compound, a catalyst component for olefin
polymerization, and a method for producing polyolefins. More precisely, it
relates to a novel aluminium-oxy compound having high polymerization
activity and capable of giving polyolefins with good polymer morphology, a
carrier for olefin polymerization catalysts comprising the aluminium-oxy
compound, a catalyst component for olefin polymerization, and a method for
producing polyclefins. BACKGROUND OF THE INVENTION In the field of
polyolefin production, forwarded is the development of catalyst systems
applicable to bulk polymerization, vapor-phase polymerization, slurry
polymerization and others, for catalysts with transition metal compounds,
typically IV Group transition metal compounds carried on inorganic porous
carriers (these will be hereinafter referred to as transition
metal-carrying catalysts). The polymerization systems require high
polymerization activity and good polymer morphology, for which is desired
the development of high-activity catalysts capable of giving high    1 0
MAR 2003 bulk-density polyolefins. On the other hand, it is known that
aluminium-oxy compounds, especially methylalumoxane are useful ;promoters
for metallocene catalysts. For example, various techniques of producing
on-carrier catalysts have been disclosed, for example, using a solution of
methylalumoxane in the step of carrying transition metal compounds on
inorganic porous carriers. However, it is known that aluminium-oxy
compounds produced from organoaluminiums often contain impurities of
non-reacted organoaluminiums and insoluble side products (gels). Therefore,
the polymerization activity per aluminium atom of aluminium-oxy compounds
is low, and a large amount of the compound must be used for polymerization,
thereby inevitably resulting in the increase in the production costs . In
addition, a large amount of aluminium will remain in the polymers produced.
Such problems with aluminium-oxy compounds are serious nor their industrial
applications. To solve the problems, various proposals have heretofore been
made (Japanese Patent Application Laid-Open Nos. 2l1307/1986, 130601/1988,
16803/1989, 167307/1990). According to the techniques proposed, the
activity per aluminium compound of aluminium-oxy compounds could be
increased in some degree, but such aluminoxanes are still problematic in
that they are poorly soluble and are difficult to handle, and, in addition,
they often worsen the quality and    1 0 MAR 2003 even the tone of the
polymers produced . Therefore, further improving the compounds is desired.
Also proposed is a method of combining methylaluminoxane and some other
organoaluminium compounds (Japanese Patent Laid-Open Nos. 260602/1985,
130604/1985, 89506/1988, 178108/l988, 218707/i988, 9206/l989, 315407/1989,
22306/1990, 167310/l990). According to the techniques proposed, the amount
of 



methylaluminoxane to be used could be reduced in some degree, but the
activity per aluminium of the combined systems is still unsatisfactory.
Therefore, further improving them is desired. Apart from the problems with
aluminium-oxy compounds themselves noted above, there is still another
problem with transition metal-carrying catalyst systems comprising a
transition metal, an inorganic porous carrier and an aluminium-oxy compound
in that their catalytic activity is much lower than that of non-carrier
homogeneous-phase catalyst systems. To solve this problem, various
proposals have been made. For example, International Patent Publication No.
507515/1997 discloses a method of preparing an on-carrier catalyst, for
which the alumoxane solution to be used is pre-treated to remove the gel
component from it. The object of the technique disclosed is to improve
polymer morphology, 3   1 0 h~AR 2003 but, according to the method, it is
difficult to increase the activity of the catalyst. In addition, the
technique to improve polymer morphology ..s limited. International Patent
Publication P^lcs. S11044/1996, 50300t3/1997, 505340/l997 and 507517/1997
disclose various methods of using alumoxane solutions for producing
on-carrier catalysts. However, the on-carrier catalysts produced according
to the methods are problematic in that their catalytic activity is much
lower than that of nor.-carrier homogeneous-phase catalysts. US Patent No.
5, 157, 137 discloses a method of processing an alumoxane solution with
alkali to remove the gel component from it. However, the technique
disclosed is ineffective for increasing the activity of catalysts, and, in
addition, the alkali treatment is problematic in that it increases the cost
of alumoxanes. As mentioned above, the current situation in the art
regarding transition metal-carrying catalyst systems that comprise a
transition metal compound, an inorganic porous carrier and an aluminium-oxy
compound is that no one could 



obtain on-cattier catalysts of which the polymerization activity is on the
same level as that of non-carrier homogeneous-phase catalysts and which
could give high bulk-density polyolefins. We, the ;resent inventors have
made the present 4   ~ o r~aR 200 invention from the viewpoints noted
above, and the object of the invention is to provide a novel aluminium-oxy
compound having high polymerization activity and capable of giving
polyolefins with good polymer morphology, a carrier for olefin
polymerization catalysts comprising the aluminium-cxy compound, a catalyst
component for olefin polymerization, and a method for producing
polyolefins. DISCLOSURE OF THE INVENTION We, the present inventors have
assiduously studied, and, as a result, have found a specific aluminium-oxy
compound which is obtained from a reaction product of an organoaluminium
compound and water and which contains neither a residual organoaluminiurn
component nor a gel compound; a carrier for olefin polymerization catalysts
which is obtained from the aluminium-oxy compound and an inorganic
compound; and an olefin polymerization catalyst which is obtained by
contacting thecarrier with a transition metal compound. We have further
found that the olefin polymerizaticn catalyst has high polymerization
activity and that polyolefins with good polymer morphology can be obtained
by the use of the catalyst. Gn the basis of these findings, we have
completed the present invention. Specifically, the invention provides an
aluminium-oxy compound, a carrier for olefin polymerization catalysts,
catalyst compolent for olefin polymermation, and a methed for J   ~ 0 p~AR
2003 producing polyolelins, which are as follows: 1 . :aluminium-oxy
compound obtained through reaction of an organoaluminium compound with
water, which_ is soluable in hydrocarbon solvents and in which the amount
of the organoaluminium compound remaining is at most 10 % by weight as
measured through H-NMR. 2. A carrier for olefin polymerization catalysts,
which comprises the aluminium-oxy compound of above 1 and an inorganic
compound having at least one element selected from Groups 2 to 4 or Groups
12 to 14 of the Periodic Table. 3. The carrier for olefin polymerization
catalysts of above 2, wherein the inorganic compound is an oxide. 



4. A catalyst component for olefin polymerization, which comprises the
carrier for olefin. polymerization catalysts of above 2 or 3 and a
transition metal compound. 5. The catalyst component For olefin
polymerization of above 4, wherein the transition metal compound is
selected from Group 4 or Groups 8 to 10 of the Periodic Table. 6. The
catalyst component for olefin polymerization of above 4 or 5, wherein. the
transition metal compound of Group 4 of the Periodic Table is any one
selected from transition metal compounds of the following genes al formulae
( I ) to ( I I I ) 6   1 0 MAK 2003 3 Xy ~X2 3 P, R 2 l~T 1 ~ Z R R~ R' (i)
R 1 R.1 \R5 RE Y1 R6 where R1 to R6 each independently represent a hydrogen
atom, a halogen atom, a hydrocarbon group having from 1 to 20 carbon atoms,
or a halogen-containing hydrocarbon group having From 1 to 20 carbon atoms;
the groups of at least one pair of R3 and R9, R4 and R5, and R5 and R6 may
be bonded to each other to form a ring; X1 and X2 each independently
represent a hydrogen atom, a halogen atom, or a hydrocarbon group having
from 1 to 20 carbon atoms; Y1 is a divalent crosslinking group via which
the two ligands are bonded to each other, representing a hydrocarbon group
having from 1 to 20 carbon atoms, a halogen-containing hydrocarbon group
having from 1 to 20 carbon atoms, a silicon-containing group, a
germanium-containing group, a tin-containing group, -0-, -CO-, -S-, -SOz-,
-idR'-, -PR'-, -P (O) R'-, -BR'- or -AlR'-; R' represents a hydrogen atom,
a halogen atom, a =Hydrocarbon group having from 1 to 20 carbon atoms, or a
halogen-containing hydrocarbon group having from 1 to 20 carbon atoms; M'
represents titanium, zirconium or hafnium; 7   ~ p I~AR 2003 R12 R71 R15 16
R R1~ P13_ Q19 Y1 Re 1 T/ X3/ \X9 



R1o R~ (II) where Re to R18, X3 and X9 each independently represent a
hydrogen atom, a halogen atom, a hydrocarbon group having from 1 to 20
carbon atoms, a halogen-containing hydrocarbon group having from 1 to 20
carbon atoms, a silicon-containing group, an oxygen-containing group, a
sulfur-containing group, a nitrogen-containing group, or a
phosphorus-containing group; R1 and R11, as well as R15 and R16 may be
bonded to each other to form a ring; X3 and X4 each independently represent
a halogen atom, a hydrocarbon group having from 1 to 20 carbon atoms, a
halogen-containing hydrocarbon group having from 1 to 20 carbon atoms, a
silicon-containing group, an oxygen ccntaining group, a sulfur-containing
group, a nitrogen containing group, or a phosphorus-containing group; Y1 is
a divalent crosslinking group via which the two ligands are bonded to each
other, representing a hydrocarbon group having from 1 to 20 carbon atoms, a
halogen-containing hydrocarbon group having from 1 to 20 carbon atoms, a
silicon-Containing     1 a ~~n~ zaa~ group, a germanium-containing goup, a
tin-containing group, -0-, -CO-, --S-, -SO2-, -IvlR'-, -FR'-, -P (O)P,'-,
-BR'- or -AiR'-; R' represents a hydrogen atom, a halogen atom, a
hydrocarbon group having from 1 to 20 carbon atoms, or a halogen-containing
hydrocarbon group having from ? to 20 carbon atoms.; 1I1 represents
titanium, zirconium or hafnium; ~,1 A1~ A2/ J~I~IMsC~,2r (III; 2~ E where
M1 represents titanium, zirconium or hafnium; E1 and E2 each represent a
ligand selected from a cyclopentadienyl group, a substituted
cyclopentadienyl group, an indenyl group, a substituted indenyl group, a
heteerocyclo~entadieny' Group, a substltuted heterocyclepentadienyl group,
an amido group, a phosphido group, a hydrocarbon group and a
silicon-containing group, and they form a crosslinked structure via A1 and
A2, and they may be the same or different; XS represents a a-bonding 



ligand, and plural Xy's, if any, may be the same or diferent, and may be
crosslinked with any of other X5, E1, E2 cr Y2; Y2 represents a Lewis base,
and plural Y2's, if any, may be the same or different, and may be
crosslinked with any of other Y2, E1 E2 or X5; A1 and A2 each are a
divalent crosslinking group via which the two ligands are bonded to each
other, representing a hydrocarbon group having from 1 to 20 carbon atoms, a
0   1 0 MAR 2003 halogen-ccntai=iilig hydrocarbcn group having from 1 to 20
carbon atoms, a silicon-conta--ning groin, a germanium-containing croup, a
tin-containing group, -u-, -C0-, -S-, -S02-, -NR'-, -PR'-, -P (0) R'-,
-BR'- cr -AlR'-, and they may be the same or different; R' represents a
hydrogen atom, a halogen atom, a hydrocarbon group having from 1 to 20
carbon atoms, or a halogen-containing hydrocarbon group having from 1 to 20
carbon atoms; q represents an integer of from 1 to 5, equaling to [ (atomic
valency of M1) - 2]; and r represents an integer of from 0 to 3. 7. The
catalyst component forolefin polymerization of above 5, wherein the
transition metal compound of Groups 8 to 10 of the Periodic Table has a
diimine compound as the ligand. 8. A catalyst component for olefin
polymerization, which comprises the catalyst component for olefin
polymerization of any one of above 5 to 7 and an organoaluminium compound.
9 . A method for producing polyolefins, which comprises polymerizing
olefins in the presenceof the catalyst component for olefin polymerization
of any one of above 4 to 8. BEST MODES OF CARRYING OUT THE INVENTION The
invention is described in detail hereinunder. [1] Aluminium-oxy compound:
The aluminium-cxy compound of the invention is obtained through reaction of
an organoaluminiumm compound with water. 1C   ~ o h~~~~ zoos 



This is soluble in rlyGl'O~^arb~~n solvents, and the amo~..:r_t o F t:~e
organoaluminium compound remainir:g in this is at most 1~ % ;oy weight as
measured through 1H-NIvIR. Tn the ir.~.~enti on, the ratio of tl~e
inorganic compound to be carried cn the aluminium-oxy compound (this
t~,~ill be hereinafter referred to as cr~-carrier ratio) increases. `.here
fore, it is desirable that the amount of the crganoaluminium remaining in
the aluminium-cxy ccmpo~ar_d falls between 3 and 5 o by weight, more
preferably between 2 and 4 o by weight. If the amount of the remaining
organoaluminium compound is larger than 20 ~ by weight, such is
unfavorable, since the on-carrier ratio will lower and therefore tY?e
polymerization activity of the catalyst will lower. The aluminium-oxy
compound of the invention is soluble in hydrocarbon solvents. Therefore,
or_e advantage of the invention is that the al uminium-oxy compound not
carrying an inorganic compound thereon could be recycled. In addition, the
aluminium-oxy compour:d has stable properties . Therefore, another
advantage of the invention is that the aluminium-oxy compound does net
require any specific treatment before its use. Tf the aluminium-oxy
compound contains some impurities not soluble in hydrocarbon solvents, such
is ur_favorable, since the insoluble impurities will have some negative
influences cn the mean grain size and the grain size distribution (these
are known generally as morphology) of pclyclefins produced. The met?zod of
obtaining the aluminium-cxy compound hawing a 11   1 G NiAR 20a remaining
organoalum:.nium content of nct 7_arger tr~au 10 ~ by welgl~t '_~ s r_ot
speciflcal=y defined. For examp7_e, emp ioyabie is a method of heating a
solution of an a1 uminium-oxy compound under reduced pressure to comp'
etely remove the solver_t through evaporation to give a dry sold (this raay
be referred to as a dry-up m.etliodj . In the dry-up method, preferably,
the so~vent is evaporated away ur_der heat up to 80C, more preferably up to
60C, under reduced pressure. If the alumir_ium-oxy solution is heated above
80C, the insoluble component will greatly increase therein, and the
activity of the transition metal-carrying catalyst comprising the
aluminium-oxycompound produced at such higr temperatures will be low. The
degree of reduced pressure for the method may be generally 30 msnHg or
lower, but preferably 20 mmHg or lower. Theorganoaluminium contentmay be
determinedgenerally according to the method described in Organometallics,
Vol. 17, No. 10, l998, pp. 1941-1945. The aluminium-oxy compound of the
invention is characterized in that it is soluble in hydrocarbon solvents.
Conventior_al aluminium-oxy compounds generally contain some substances not
soluble in hydrocarbon solvents, but the aluminium-oxy compound of the
invention dose not contain such substances not soluble in hydrocarbon
solvents. Accordingly, the advantage cr the aluminium-oxy co.npound of the
invention i2   1 0 NiAR 2003 as a cata7_ys.t. 1_or olefin l;oly~criza~ion
is ~~~at the Line p~~~,~~der 



ccntezit of the polymer p'~cducea is small and tue grams of the polymer
have a large mead grain size, or that is, the polymer has good morbhology.
The hydrocarbon solvei.ts include aromatic hydrocarbons such as benzene,
toluene, xylene, cumeme, cyrlene, etc.; aliphatic hydrocarbons such as
pentane, hexane, heptane, octane, decane, dodecane, hexadecane, cctadecane,
etc.; alicyclic hydrocarbons such as cyclopentane, cyclohexane,
cyclooctane, methylcycloper_tane, etc.; petroleum fractions such as
naphtha, kerosene, light gas oil, etc. Of those, preferred are aromatic
hydrocarbons. The method of removing the substances insoluble ir_
hydrocarbon solvent such as chose mentioned above, from the aluminium-oxy
compound is not specifically defined. For example, employable is a method
of spontaneously depositing the hydrocarbon-insoluble substances ir_ a
hydrocarbon solvent followed by removing the deposit ~~hrough decantation.
Apart from this, also employable is a method of removing the insoluble
substances through centrifugation cr the like. After this, it is desirable
that the recovered, soluble component is filtered through a G5 glass filter
or the like in a nitrogen stream atmosphere, whereby the insoluble
substances could be removed more completely. The aluminium-oxy compound
thus produced in tl:e manner as above wig 1 gel, s~~hWe stored, to have l~
1 0 MAR 2003 ar_ increased gel ccwpor~e.zi.. Therefore, it is des~ral~~le
t_~at the aluminium-oxy co~r~ucv.r_d is ~~:sed ~~,~i th~.r. a peri od of 48
lours after its preparation, more preferably lmjnedlately after its
preparation. The ratio of tl:e aluminium-oxv compound of the inven~ion to
tre hydrocarbon sol`Je:m is not s~ ecifical l y~ defined, but is preferably
such that the concentrat~_on of the aluminium atom in the aluminium-oxy
compound is from 0.5 to 



10 mots relative to one li~~er of the hydrocarbon solvent. The
aluminium-oxy compound of the invent-on is not specifically defined,
provided that it is obtained thro~~gh reaction of an organoaluminium
compound with water, arid includes various types of a'.um:inium-oxy
compounds. For example, It includes commercial products from Albemarle
Corpor_aticn, these f-om Fthyl Corporation, those froir. Steering
Corporation, etc. In addition, it includes aluminium-oxy compounds of
so-called linear aluminox.anes of the following general formula (IV) as
well as cycli c aluminoxanes of the fol_ow~ing general formula (V). The
basic skeletons of those compounds are described '_~r~ many known
references. R19 R19 R19~`".~1-~-p-..~1 ~~p-p.l'r 19.r'` ~ 19 R R ( IV)
wherein Ri9 represents a hydrocarbon group, such as an alkyl, alkenyl, aryl
or aryl alky'_ grOLl~ havllig from i to 20, bat   ~ c ~~,~ zoos p~ t~
~er'a~l V fl_'CIM 1 t0 12 Cc7-rb0~1 d'~O:'1S, of - ~ i eSentS d hdlCgeri
atom; ~,a indicates a meGn regree of pclymeriza~ion of tine compound and is
generally c11 111teGr of from 2 to 50, but preferabl y from 2 to ~G; and
plural Rig' s .nay be t~~e same o- different. R19 ~.- 0 -II-11 ( ~l ) w
w'_zerein R19 and w have the same meanings as in formula (IVj . F'or
producing those alumii:oxanes, for example, an organoaluminium compound may
be contacted with a condensing agent such as water or the like. However,
the method for producing them is not specifically defined. The
alum_noxa~zes could be produced in any known manner. For example, (1) an
organoaluminium com;~ound is dissolved in an organic solvent, and then
contacted wi th water; ( 2 ) an organoalumini um compound is previously
added to the poly~nerizatioi~ system that requires the aluminoxane, and
Ovate= is added to the system m later 



stages; (3) crystal water existing ire metal salts and others, or water
having adsorbed to inorganic or organic materials -s reacted witiz an
organoaluminium compound; or (4) a tetraalkyldialuminoxane is reacted
wit~r~ a trialkyla~L1m1n1Llm and then with water. The alun~inoxanes may be
insoluble In toluene. -a J .~   1 0 MAR 2003 ~'.l~lj~ Otrler5
p?:GU.'l~Ce::l .i11 ;':n.Ov:n teCl'li~lC~.les C:'~SCloS~~d l:i kno~n~n
references are also .sable herein. TI=a ~cno~~~n reference include, for
example, ~ap~Gnese Pate.~t Laid-Cpen hcs. 328520/l97, 278824/197, etc. In
the irwention, one or more of those al~.:aminoxanes may be used either
sil~gly or as combined. Tine oraar_oalumini um compcur_d to be the starting
material for the aluminium-oxy compcur_~d of the invention is not
specifically defined, and includes varioas types of organoaluminium
compounds. Fcr example, ~_:sable are alkyl group-having aluminium compounds
of a general formula (VI): R20mA1(CR2')nX3-m-,~ (VI) wherein R20 and R21
eacr represent an alkyl group having from 1 to 8, preferably from 1 to 4
carbon atoms.; X represents a hydrogen atom or a halogen atom; 0 < m S 3,
preferably m. = 2 or 3, host preferably m - 3; 0 <_ n < 3, preferably n = 0
or 1. Concretely, they include triallcylaluminium compounds such as tr
pmethylalumin'_:.um, triethyla7_umi niu~l, tripropylaluminium,
triisoprop,~~lalu~linium, tri-nbutylmethylaluminium, trilsobutylaluminium,
tri-sec butylmethylaluminium, tri-tert-butylmetl:ylalumiliium,
tripentylaluminium, trihexylaluminium, trioctylaluminiuln,
tr_ldecylalumir.ium, tricyclohexyialuminium, tricyclooctylaluminium, etc.;
_~lalocen-, alkoxy group- or hydroxyl Group-haVll~g alkylalumil~i um
Coinr~oUndS sl.:ch as 1   ~ o ~~a~ Zoo3 dli'u~tLiy lalun'lrii i1m Chlor
7_de, dleth;./1 al'alliil::~fl Chl Or~~_dC-, 



ethylal uminlum sesauir_hloride, dimeth~,%la_u:ninium meth_oxide,
diethylaluminium r,:ethoxide, dimetlylalu~r_~i:iu:r. hydrox_de, diethylal
uminium hydroxi de, etc. ; ydrogen ato_n-having aluminium combounds such as
dimethylalumini~.u.. hydride, diiscbutylaluminlum hyci-ide, etc. In the
-nven~lon, one or more of those orcanoa~.uminium compounds may be used
either singly or as combined. [2] Carrier fcr olefin polymerization
cata~.ysts: The carrier for olefin polymerization Catalysts of the
ir_vention is obtained by contacting the aluminium-oxy compound with an
inorganic compound contain:~ng at least one element selected from Groups 2
to 4 and Groups 12 to 14 of the Feriodi~~ Table. The inorganic compound is
preferably an inorganic oxide, as ir_creasing the on-carrier ratio of the
alumir:ium-oxy compound. More preferably, the inorganic oxide is in the
form, of porous fine grains, as further increasing the or:-carr'er ratio.
In tre carrier for olefin polymerization catalysts ef the invention, the
on-carrier rat?o of she alumir_ium-oxy compound may fall between 30 and 90
~., preferably between 40 and 90 %, more preferably between 50 and 90 ~,
even more preferably between 60 and 90 %, still more preferably between 70
and 90 %, in terms cf tl~e ratio of grams of the alumir_ium-oxy compou nd
to one gram of the inorganic compoun~. The o~~-carrier ratio is preferabl;%
higher, as tl:e .mount oL the irerra~:i~~ 1?   1 0 MAR 20Q3 CC~.r:C~;.iiiCl
t0 be Li~eCi il~' Clefln r~OlVlaerlZ~t~01'`_ COUld r''e ~:na~_1~?r and
Therefore the oroc:ucticn costs coul~~l be reduced. In additpon, the
h~gl-ver on-carrier Yatio has another advGntage cf pclyrner quality
i~npvovemer.t, as the impurities to remain. iu the ~oly:ner produced could
be reduced. At feast one element selected from Groups 2 to 4 and Groups 12
to 14 of the Periodic Table incl v,~des C, Mg, Al, Si, Ca, Sc, Ti, B, T1,
Ge, Sn, Zn, Ba, Pb, Y, Sr, Th, etc. Concretely, the ir_~organic compeur_d
includes Si02, F.10;, i~IgO, ZrOz, Ti02, Fe~03, BzO;, CaO, Zn~, BaO, ThO~,
and their mixtures, such as sil_ca-a_umina, zeolite, ferrite, glass fibers,
etc. The inorganic oxide may contain a small a_nount of carbonates,
nitrates, sulfates, etc. Other examples of the inorganic compounds than
those mentioned above include magnesium compounds of a general formula,
MgR`zXX6y, such as typically McClz, Mg (OC2~I5) 2, ar_d also their
complexes . In the formula, R,`z represents an alkyl group having from 1 to
20 carbon atoms, a?z alkoxy group having from 1 tc 20 carbon atoms, or an
aryl group having from 6 to 20 carbon atoms; X6 represeT~ts a halogen atom,
or an alkyl group having from 1 to 20 carbon atoms; x falls between 0 and
2, y falls between 0 and 2, and x + y = 2; plural R"'s as well as plural
X6`s, if any, may be the same or different. The inorganic compound for use
in thc- ~nver_tion is p~~efe~~ably MaCl~, IvgCl (,CC~H~; , Ivg (OC~H,) z,
SiOz, A120, etc. Cf 



b   1 0 Mf~R 2003 those, especially v~reierred are SiOz az~d AizC~. The
properties of ;she incrgaz~ic coznpcund vary, depending on t:~e type of the
compound and also cn the met:h~ed of producing it. In general, the compound
is. granular, raving a mean grain size of from. 1 to 300 ym, preferably
f=om 1C to 200 ~.m, more preferably from 20 to 100 Vim. If the grain size
of the compound is too small, fire powder will increase in the polymer
produced; but if too large, coarse grains will increase in the polymer
whereby the bulk density of tl:e polymer will be lowered ar~d the polymer
v%-11 clog hoppers. The specific surface area of the inorganic compound
generally falls betcaeen 1 and 1000 mz/g, but preferably between 50 and 5C0
mz/g; and the pore volume thereof generally fa'_ls between 0.1 arad 5
cm'/g, but preferably between 0.3 and 3 cm3/g. IF any of the specific
surface area and the pore volume of the compoLnd oversteps the defined
range, the catalyst activity will be poor . The specific surface area and
she pore volume can be obtained, for example, from the volume of Illtroger_
gas absorption to be measured accordir_g to the BET rnethod (see J. Am.
Cheri. Soc., Vcl. 60, p. 309, l983; . Fore desirably, the inorganic
compc~~:nd is baked general ly at a temperature falling between 150 and
l000C, but preferably between 200 and 800C. The carrier for olefin
polymerization catalysts o` tl:e 19 



1 0 MAR 2003 ir~~er.tion can be ~ro~:uced by cc:~tacti_m tile
alLl_~,~~:im-exy compound with the moryam;.. cc:r.ioound. In ce:~eral,
contacting the t;vo may be effected ~n t:~e so7_vent mcnL~_oned above, in
~s~:~ich the concentration cf the compour.~c;s may fall bet~,~~eer~ 0 . i
and 10.0 ~~~ols/liter. Tl_~e temperature rnay be 20C or lo;~~er, and the
time nay be 0.5 hours or lcliger. Preferably, the concen~rGi,_ion falls
between 0.5 and 5.0 mols/liter, the temperature is not higher than 0C, and
the time is not shorter than 1.0 hour. [3] Catalyst component for olefin
pol~nnerization: The catalyst component for cle Fin pol~nnerization of the
invention is prepared by contacting the carrier for olefin polyrneri zati
on catal ysts mentioned above, ;naith a transi Lion metal compound. The
transition metal compound for use in the invention is not specifically
defir_ed, and any and every transit=on meta7_ compound capab'_e of being
formed into catalysts fer pol yolefir~ production is employable herein.
T~bove all, preferred are transition metal compounds of Group 4 of the
Periodic Table and transition metal compounds of G-oups 8 to 10 thereof.
The transition metal compounds of Greup 4 of the Periodic Table are not
specifically defined. They include, for example, (a) transition metal
catalyst components for Ziegler-~latta catalysts t:~a~ comprise a
transition metal compoui:d with any of titanium, zi rconium or hafnium, and
an organoTVetallic comp our.d; (b) transitic:~ :petal catalyst components
for ;? r   7 ~ ~~R 2003 hicJh-act~v`ry CI:-Carrier cata~ysts that comprise
... combination of any of a transition metal compound, an organoaluminium
compound ar_d an electron dcuor as carried on a carrier suc'_z as magnesium
chloride or the like; and (c) transition metal catalyse components for
metallocene ca~alysts that comprise a combination ef an aluminoxane and a
traps i t i on meta~ compo~~nd having a cyclcpentadieny~ skeleton, ar~
indenyl skeleton cr tt:e like as the ligand moiety. In (a) , tre transition
metal compound may be a transition metal halide, including, for example,
ti~aniu~n trichloride, titanium tetrachloride, etc. The orgar~ometallic
compour_d may be ar_ organoaluminium compound, including, for example,
trialkylaluminiums, alkylaluminium halides, etc. In (b), the transition
metal compound may also be a transition metal halide such as t:~at
mentioned above . The carrier may be a magnesium compound, and preferred
are magnesium halides, etc. The electron donor includes, for example,
esters, etrers, etc. Specific exam~oles of the compounds are described in
Japanese Patent Publication I~TOS. 1933a/1983, 4.676/l972, 15167/1981,
521G6/1984, 38285/1991, 75295/l992, etc. In (c), the transition metal
compound ii:cludes the compounds described in International Patent
Publication No. 5i1044/1996, and Japanese Patent Laid-Open hTos.
100597/l999, 2S350/1994, l841%9/1994, 345809/l989, 19309/1983,
19305/19.93,7.9307/l983, 19308/1983, 130319/1986, l42005/7.988,
2G8308/1992, 



1   'i C MAR 203 506304/1995, 100579/7_994, __57661/1994, 1498i5/1995,
185315/-995, 25552/1995, etc. hbove a11, transition metal ccmpcLncs havir:g
a cyclopentyl and ir:denyl skeleton are preferred for use in the
inventicr:. Concretely, p-,eferred are ~ransi~ior. metal compounds selected
from those of the fol~cwing general formulae (I) to (III). X1 X2 R3 R2 ~Mi
Rz Rs R9 . ~9 R1 R1 ~~~ ( I ) R5 \ ~~5 R5 \YW R~ wherein R~ to R6 each
independently represent a hydrogen atom, a halogen atom, a hydrocarbon
group having from 1 to 20 carbcr: atoms, cr a halogen-cor_~taining
hydrocarbor_ group having from 1 to 20 carbon atoms; the groups of at least
one pair cL R3 and R4, Rq and R5, and R5 and RG may be bonded to each other
to form a ring; X~ and Xz each independently represent a hydrogen atom, a
halogen atom, cr a hydrocarbo:: group having from 7_ to 20 carbe:~ atoms;
Y` is a divalent cresslinking groL:p via TNhich the two l~~.gands are
bonded to each other, representing a hydrocarbon group having from 1 Lo 20
carbon atoms, a halogen-containing hydrocarbon group having from 1 to 20
carbon atoms, a silicon-cor.tainlIZg grOUp, a c;evmai:mm-ccn`aining   1 0
M~,R 2003 C~rOUi..~, a tl?=-COIIta~_I'~7_riC; ,yrCi.l~.i, -0`-, -C0-, -~-,
Wv'?y W'T~~, -, 7 -FR -, -L ~~0)R~-, -~R7- Or -i.~~?~-; R~ rEpresElitS a
i~l~:ILOclen atom, a halogen atom, a hydrocarbon group =saving from 1 to 20
carbon moms, or a r_alogen-containing hydrocarbon group having from 1 to 20
carbon atoms; M1 rep resents titanlurn, zirconium or ha.nium. The
transition metal compounds of formula (I) where t:~e groups of at least one
pa=r of R3 and Rq, Rq and R5, ar_d RS and R6 are bor_ded to each other to
form a r=ng are compounds eaell known as BASF-type complexes. In formula (
I ) , the halogen atom for R1 to R~ includes chlorine, bromine,
fluorineandiodineatoms. Thehydrocarbon group having from 1 to 20 carbon
atoms Includes, for example, an al ~cyl group such as a methyl group, an
ethyl group, an n-propyl group, an isopropyl group, an n-butyl group, an
isobutyl group, a tort-butyl group, an n-hexyl group, an n-decyl group,
etc.; an aryl cJroup such as a phenyl group, a 1-naphthyl group, a
2-naphthyl group, etc.; an aralkyi grout such as a benzyl group, etc. The
halogen-containing hydrocarbon group having from 1 to 20 carbon atoms may
be derived from the hydrocarbon group as above by substituting at least one
hydrogen atolr, therein with a su' table halogen atom. These R1 to R~ may
be the salve or different. OF those, the neighboring Groups of at least
clze pair of R' and R4, R9 and R5, al_d R' and R~ s~:all be bonded to each
otter to Form a ring. 



,; _, L J   1 0 MAR 2003 The indE'1=yl ~:~~cLliG haV=ng sllCii ~ C',~lCl
~.C Str~~C.tLlre ~'_iC_' UdeS., for example, G r, ~-bei:zoinderyl grou:~,
an a-acer.aphti,:omidenyl grop, an~:~ their C:1-i0 alkyl-substituted
derivatives. The ha loger~ atom for X1 and Xz includes chlorine, ~.~ro!m
:e, fluorine and iodine atoms. The hydrocarbon group hav-_ng from 1 to 20
carbon atoms includes, for examp-e, an alkyl group such as a methyl group,
an ethyl group, a propyl group, an isopropyl group, an n-butyl group, a
tort-butyl group, an n-hexyl group, etc.; an aryl group such as a phenyl
group, etc.; an aralkyl group such as a ber~zyl group, etc . X- and Xz may
be the same or different. Y- is a divalent crosslir_king group v=a which
the two ligands are bonded to etch other. The divalent hydrocarbon group
having from 1 to 20 atcrns for it incl udes, for example, an alkylene group
such as a methylene group, a dimethylmethylene group, a 1,2-ethylene group,
a dimethyi1,2-ethylene group, a 1,4-tetramethylene group, a 1,2
cyclopropylene group, etc.; an arylalkylene group such as a
diphenylmethylene groin, e~c. The divalent, halogen containing hydrocarbon
group having from: 1 to 20 carbon atoms includes, `or example, a
chlcroethyler_e group, a chloromethylene group, etc. T:~~e divalent si
licon-containing group includes, for example, a methylsilyler_e group, a
dimethy'silylene group, diethylsilylene group, a diphenylsilylene group, a
metlnylphenylsilylene group, etc. The germanium-containing groL,~ a~~d the
ti~~-ccntair:ing group ?9   1 0 P1~~R 2003 inclu~dc, fo= c-r>al~lrle, these
cf tl:e s_~_licon-conta_~_~mng UroLl~_~ 110td a':JCV%e 'v!ilere ~: a
s111CJn atCin 1S re:J! aced W1t11 germanlUm or t_n. In general, the t~.ao 1
igands bonded to each other ma Y' are the same, but may differ as the case
may oe. The transition metal compounds of formula (I) ar_e described, for
example, in Japanese Parent Laid-Open Nos. 189179/1999, 395809/1994, etc.
Specific examples cf thc compounds are benzoir~denyl or acenaphtoindenyl
compounds such as
rac-dimethylsilanediyl-bis-1-(2-methyl-9,5benzoindenyl)zirconium
dichloride, rac 



phenylmethylsilanediy~.-bis-1-(2-methyl-9,5 ber:zoindel~yl ) zirccniur:~
dichlori de, rac-ethanediy~-bis-1  (2-methyl-9,5-benzoindenyl)zirconlum
dichloride, rac butanediy=:.-bis-1- (2-methyl-4, 5-benzolndenyl) zirconium
dichloride, rac-dimethylsilanediyl-Lis-1-(9,5benzeindenyl)zirconium
dichloride, rac-dimethylsila:ediy= bis-1-
(2-methyl-a-methyl-a.-acenaphtl:oindenyl) zirconium dicrloride,
rac-pl=er~ylmethylsilanediyl-bis-1- (2-:r~et~~yl-aacena~rthcindenyl)
zirconium dichloride, etc. ; al.d those derived from them by substituting
zirconium therein with titanium or rafn:ium. In the indeny= skeleton cF the
transition metal ccmpcunds of formu7_a ( I ) , none of the pairs of R3 and
Via, Ra r and R5, al:d R and R may fo~~m a ril~g. `~'he transition meta
compoul~ds having an indent'' skeleton of that type, an~~ cve:~ G r,   ~ o
h~~,E~ zoos O~~i'ler:~ `,OrreSpOndl'.iG tC; those a=:d iicVlTlC~ a 4, c~,
6, ~_ tetranydrcindenyl sl:eletcn are also usable herein. T'r_ese
transition metal comoo~ands are ::io~.rr~ as ~oecrst complexes. They are
described, for examol e, -.~n ~apanes.e aatent I:a=d-Cpen Nos. 2683C8/1992,
3G6304/1993, 1G0579/1994, 157661h 994, 199815i1995, 188318/1995,
2558321/1995, etc. Specific examples of the compounds are aryl-substi tuted
compounds such as
dimethylsilanediyl-bis-1-(2-methyl-4phenylindenyl)zirccnium dichloride,
dirnethylsilanedlylbis-1-[2-methyl-4-(1-naphthyl)indenyl]zirconium.
dichloride, dimethylsilanediyl-bis-1-(2-ethyl-4phenylindenyl)zirconium
dich_oride,
d-methylsilanediylbis-1-[2-ethyl-4-(1-naphtl-_yllindenyl]zirconium
dichloride,
phenylmethylsilaned_yl-bis-1-(2-met~~yl-4phenylindenyl)zircon~um
dichloride,
phenylmet:~ylsilanediyl-bis-1-[2-methyl-4-(1naphthyl)indenyl]zirconium
dichloride,
p?~enylmethylsilanedij,~1-bis-1-(2-ethyl-4-phenylindenyl)zircol~ium
dichloride, phen.ylmet_~zy-silanediyl-bis-1-
[2ethyl-4-(i-naphthyl)indenyl]zirconium dichloride, etc.; 2,4-substituted
compounds such as
rac-d~methylsiiylenebis-1-(2-methyl-4-ethylindenyl)zirconium dichloride,
rac dimethylsilylene-bis-1-(2-methyl-4 isopropylindenyl)zirconium
dichloride, rac dime;.hylsilylene-bis- (2-methyl -4-ter~:   1 D MAR 20U3
butylindenyl) zirconiu:c d~.clrlo~ride, rac_ phe~:ylrnethylsilyl ene-bis-1-
(2-meth~.~1-4 isopr_opylindenyl) zirco=:i~~.m dichloride,
racdimethylsilylene-bis-1-(2-ethyl-4-met:~ylir_denyl)zivcom um 



dichloride, rac-dimethylsilylene-bis-.~-(2,4 dimethylindenyl)zirconium
dichloride,
racdimethylsilylene-bis-1-(2-methyl-4ethyl_indenyl)zirconiumdimethyl, etc.;
4,7-substituted, 2,4,7-substituted, or 3,4,7-substituted compounds such as
rac-dimethylsilylene-bis-1-(4,7-dimethylindenyl)zirconium dichloride,
rac-1,2-ethanediyl-bis-1-(2-methyl-4,7diTnethylir_denyl) zirconium
dichloride, rac dimethylsi l ylene-b15-1- (3, 4, 7-trimethylindenyl)
zirconium dichloride, rac-1,2-ethanediyl-bis-1-(4,7
dimethylindenyl)zirconium dichloride,
rac-1,2-butanediylbis-1-(4,7-dimethylinder_yl)zirconium dicrloride, etc.;
2,4,6-substituted compour_ds such as dimethylsilaned'ylbis-1-
(2-~netl:yl-4, 6-diisopropylindenyl) zirconium dichloride,
phenylmetl~ylsilanediyl-bis-1-(2-methyl-9,6d=.isopropylindenyl) zirconium
dich7_oride, racdimethylsilanediyl-bis-i-(2-methyl-4,6
diisopropylindenyl)zirconium dic=~loride,
rac-1,2ethar~ediyl-bis-1-(2-methyl-4,6 diisopropylii:denyl) z irconium
dichl oride, rac- diph en ylsilanediyl-bis-i-(2-methyl-9,6 of   1 0 MAR
Q003 r_iiisclorcpylindenyl) zirccnium Gici_ycri de,
yhenylm:ethy'_siianed_yl-L-s-1- (2-meth;.~l-9, o rac d-isoprol:yl indenyl)
zirccnium dich 1 cric:e, racdimethylsilanediyl-bis-1- (2, 4,
6-trimetl~y=indenyl) zirconium dicrloride, etc.; 2,5,6-substitutes
compounds such as rac dimethylsilanediyl-bis-1- (2, 5, 6-trimethylindenyl)
zirco=~ium dichloride, etc. ; 4, 5, G, 7-tetrahydroinder~yl compounds such
as rac-dimethylsilylene-bis(2-met_zyl-4,5,6,7-tetrahydro-1
indenyl)zirconium dichloride, rac-ethylene-bis-(2-methyl
4,5,6,7-tetrahydro-1-indenyl)zirconium dichloride, rac
dimethylsilylene-bis(2-methyl-4,5,6,7-tetrahydro-1 indenyl)
zirconiumdimethyl, rac-ethylene-bis ;2-me~ryl 4, 5, 6,
7-tetrahydro-1-i~ldenyl) zirconiurldimethyl, racethylene-bis (4,
7-dimethyl-4, 5, 6, 7-tetrahydro-1 indenyl) zi rcoi~ium dichloride, etc. ;
and those derived from the zirconium compounds by substituting zircoi_ium
therein with titanium cr hafnium, etc. R12 R11 R15 R 16, R1~ 



R13 R19 ~Y1~ Ra ~l~I~ ,a X3 R10 R9 (II) 28       1 0 MAR 2003 wherein R~ to
Rld, X a:,d X~ each ~_=,:c'C-y:.~el'ldellt=_y represent a rl,,~drogen atom,
a 1'la,'_c gen atciTl, a ryCl=~OC`c:~bC?1 grOL'1~ ha`v'll=~ frOiTt 1 to 20
carbon atoms, a halogen-containing hyd=~ocarbon group having from 1 to 20
carbon atoms, a silicon-cc:~taining group, an oxygei:-contain_ne group, a
sulfur-ccnta' nii:g group, a nitrogen-containing group, or a
phosphorus--containing group; R' and R11, as well as :~15 and R1` may be
bonded to each other to form a ring; X3 and X4 each independently represent
a halogen atom, a hydrocarbon group having from 1 to 20 carbon atoms, a
halogen-containing hydrocarbon group having from i to 20 carbon atoms, a
silicon-containing group, an cxygencontaining group, a sulfur-containing
group, a nitrogencontaining croup, or a phosphorus-containing group; Y1 is
a divalent crossl_nking group via which the two ligands are bonded to each
other, representing a hydrocarbon group having frem 1 to 20 carbon atoms, a
halogen-containing hydrocarbon group having from 1 to 20 carbon atoms, a
silicon-containing group, a germanium-containing group, a tin-containing
group, -0-, -CO-, -S-, -S02-, -NR'-, -PR'-, -P (0) R'-, -BR'- or -A=R~-; R'
represents a hydrogen atom, a halogen atom, a hydrocarbon group having from
1 to 20 carbon a~~o:.is, or a halogen-containing hydrocarbon group having
from 1 to 20 carbon atoms; M1 represents titanium, zirconium or hafnium.
The compounds of formula (II) are s~-ngle-crosslinked complexes. ?o   1 0
MAR 2003 Ii: formula ( II',~ , the halo:~e=~ atom f or :~~ ~o =.la, and and
X~ incl odes clorine, bromi ne, fluo~~i~:e and iodine atoms . The
l~yd=ecarbon group havircr from 1 tc 20 carbon atoms includes, for examp
1e, an alkyl group such as a methyl group, ar._ ethyl group, a~= n-propyl
group, an isopropyl group, an n-butyl group, an lsobu~yl group, a
tent-butyl group, an n-hexyl group, an n-decyl group, etc.; an aryl group
such as a phenyl group, a 1-naphthyl group, a 2-naphthyl group, etc.; an
aralkyl group such as a benzyl group, etc. The halogen-containing
hydrocarbon group having from 1 to 20 carbon atoms may be derived from the
hydrocarbon group as above by substituting at least one hydrogen atom.
therein with a suitable halcge_~ atom, including, for example, a
trifluoromet~:yl group. The silicon-containing grot;p include-s, for
example, a trimethylsilyl group, a dimethyl(t-butyl;silyl group, etc.; the
oxygen-containing group includes a methoxy group, an ethoxy g-oup, etc.;
t:~le sulfur-containing group includes a thiol group, a sulfonic acid
group, etc.; the nitrogencontaining group includes a dimethylamino group,
etc. ; and the phosphorus-containing groupincludes a phenylphosphine group,
etc . R'' and R1-, as wel l as R'S and R' 6 may be bond ed to each other tc
form a ring of, for example, fluorene, etc. As specific examples of R1 and
R11, and R15 and Rr~ of t=~at type, mentioned are the groups cf R& tc R1E
except hydrogen atom. For R11 and Rlti, preier~~ed are a hydrogen atom and
an all=yl group 3C   1 0 AR 2003 hGv_ng ut most ~ carb~~~n Utcms; more
p~_eferrcd are a hydrogen atC`rl, a me tliyl grol;p, all F ~l-ly! grCUp,
a=? J.:~OprCL~yl gr Cup , ai='..)' a cycl ohexyl grow;.,; and ever. more
preferred is a hydrogen atom. For ?'', R'3, RI' and RIB, preferred is an
alkyl group l:a~aing up to 6 carbon atoms; more preferred are a methyl
grc~ap, an ethyl group, an isopropyl group, and a cyclohexyl. group; and
e~=e:~ more preferred is an isopropyl group. For R11, Rlz~ R19, Rls a,~d
R1', preferred is a hydrogen atom. For X3 and X4, preferred are a halogen
atom, a methyl group, an c-thyl group, and a propyl 



group. Specifi c ex_a_nples of tl include methylene, ethylene, ethylidene,
isopropylidene, cyclohexylidene, ?,2cyclohexylene, dimet:~ylsilylc-ne,
tetramethyldisilylene, _; dimethylgermylene, methylborylidene (CH3-B ` ,
methylalumilidene (CH;-Al=), phenylphosphylidene !Ph-P=),
phenylphospholidene (PhFO=), 1,2-phenylene, vinyiene (CH=CIA-) ,
vi~~ylidene (CHz=C=) , methylimido, oxygen (-0-) , sulfur (-S-), etc. Of
those, preferred are methylene, ethylene, ethylider_e and isopropylidene,
as giving better results. MI represents titanium, zirconium or hafnium, and
is preferably 'hafni um. Specific examples of the transition metal
co_npounds of for_nula ( I I ) ar a l, 2-et~~ianediyi ! 1- ( 4,
7diisoprcpyiindenyl) ) (2- (4, i-di iscpropylindenyl) ) haf_Wum j 1   ~ 0
MAR 2003 dichloride, 1, 2-et:ianec~' yl . 9-fluorenyl) ( 2- (~., 7
diiSCprep~'llr~denyi ) ; hafn~ L:m d1Ci11orlde, i SCprO pyl=de:ie ( 1 (4,
7-diisopropyllndenyl; j (2- (4, 7 diisoprop ylindenyl) )ha~`nium
dic:nloride, 1, 2-ethanediyl (1(4, 7-dimethylindenyl) ) (2- (4, 7-dl'
sopropylindenyl) ) hafnium dichloride, 1,2-e~hanediyl(9-fluorenyl)(2-(4,7
dimethylindenyl))hafnium dichlcr_iae,
isopropylidene(1(4,7-dimethylindenyl))(2-(4,7-diisopropylindenyl))hafnium
dichloride, etc. ; and t:~ose derived from the hafnium compounds by
substituting ~~afr~ium therein with zirconium cr titanium. However, the
compounds are not limited to these examples. The transition metal compounds
ef formula (IT) can be produced, for example, according to the metizod
described in the applicant' s own prior Japanese Patent Application I~To .
296612/1997. E1 p1---~z~ ~yM5 yz1 (III) /' E` wherein M1 represents
titanzum, zirconium or hafnium; E1 and Ez each represent a ligand selected
frcm a cyclopentadienyl group, a substituted cyclopentadienyl group, an
indenyl group, 



a substituted lndenyl c,~roup, a heterocyc 1 opentadienyl group, a
substituted heterocyclopentadienyl croup, an amido group, a phcsphidc
group, a ~!~ydrocarbor~ grcup and a silicon-ccntainii:g _~ 2   1 0 MAR 2003
group, ar~d hey form a cvcsslini:ed structure ~.~~ a r:' and F_2, and they
may be the sal;~e or different; XS represents a a-bor_ding ligar_d, and
plural XJ's, -f any, .nay be she same or different, and may be crosslink_ed
with ar_y of other_ X5, E1, ~' cr Y`; YZ represents a Lewis base, and
plura' Yz' s, if any, 'nay be the same or different, and rcay be
cros.slinked with any cf other Y2, E1, Ez or X5; A1 and Az each are a
divalent crosslinkking group via which the two ligands are bonded to each
other, represer_ting a hydrocarbon group having from 1 to 20 carbon atoms,
a halcger_-containing hydrocarbon grown having from 1 to 20 carbon atoms, a
silicon-containing group, a germanium-containing group, a tin-contair_ir.g
cJroup, -C-, -CO-, -S-, -SOz-, -PJR'-, -PR'-, -P (O) R~-, -BR'- or -A1R'-,
and trey may be the same or_ different; R' represents a hydrogen atom, a
halogen atom, a hydrocarbon group having from 1 to 20 carbon atoms, or a
halogen-containing I~ydrocarbon grevaphaving from ~. to 20 carbon atoms; q
represents an in~eger oL from 1 to 5, equalir_g to [ (atomic valency of
rIl) - 2] ; and r represents an integer of from 0 to 3. In ~he trans.ition
metal compounds of formula (III) (these will be hereinafter refereed to as
doub~.e-CrOS5linked complexes) , Iii represents ti tanium, zirconium or
hafnium, but is preferably zirconium or rafnium. As so mentioned
hereinabove, E' and EZ each represent a liganc: selected from a
cyclopentadienyl group, a s~.bstitored cyc?epentadien,.%1 J .r   group, an
_ndenyl group, a subs~ituted ~r.der~yl croup, a substituted
heterocyclcpentadienyl croup, a heterocycl opentadienyl croup, an amigo
grou~o (-l~~<) , a pl~oshhido grcup (-P< ) , a hydrocarbon croup [ >CR-,
>C< ] and a silicon-contaimr_g groin [>SiR-, >Si<] (ln ~,~ahich R
ir_dlcates. a hydrogen atom, a bydrocarbon grOLlp havinc,~ from 1 to 20
carbon atoms, or a hetero atom-containing grcup), and they form a
crosslin:~ced structure via A' and A2. E1 and EZ may be the sa:~e or
different. For E1 and E2, preferred are a cyclopentadienyl group, a substi
tuted cyclopentadier_yl group, an indenyl group and a substituted =ndenyl
group. Specific examples of the 6-bonding ligand for XV Include a halogen
atom, a hydrocarbon group having from 1 to 20 carbon atoms, an alkoxy group
having from 1 to 20 carbon atoms, an aryloxy group having from 6 to 20
carbon atoms, an amigo group having from 1 to 20 carbon atcms, a
silicon-containing group having from 1 to 20 carbon Gtoms, a phosphido
grcup having from 1 to 20 carbcn atoms, a sulfido group having from 1 to 20
carbon atoms, an acyl group having from 1. to 20 carbon atoms, etc. Plural
XS's, if any, may be the same or different, and :nay be crosslinked with
any of ot:~=er X5, E1, EZ or Y2. Specific examples of the Lewis base for Yz
include amines, a thers, phcsphlnes, thioetrers, etc . Piural Yz' s, i f
any, may be the same or different, and may be crcsslii_):ed vmtiz ally of
other Y2, E1, E` or X5. 3~   1 0 MAR Z003 F:t leaSL ^:1e CrOS~IIIi'!ll:g
G`rCUI~ O'~ ~'~-.1 a:~o' t"-~~ 1S ~`.~ef~='1"ct.J~~' a CrCSSllnki ng
hydrOCarCOn ~rOl~p i'?aVinC at ledjt L Ccr'~C11 atCTTI . The crosslinking
g-rcup of teat type includes, for exa~r,ple, groups of a general formula: C
-~-R23 `R29 wherein RZ3 ar~d Rz9 each represent a hydrogen atom, or a
hydrocarbon group having from 1 to 20 carbon atoms, and these may be t=rle
same or different, or may be bonded to eac:~1 other to form a cyclic
structure; ar_d a represents an integer of from 1 to 4. Specific examples
of the group are a methylene group, an ethylene croup, an ethylidene group,
a propylidene group, an isopronylidene group, a cyclohexylidene group, a
1,2cylcohexylene group, a vinylidene group (CI-IZ=C=) , etc. Of those,
preferred are a methylene group, an etrylene group and an isopropylidene
group. A~ ar_dAzmaybe the same or different. In the transition metal
compounds of formula ( I I I ) where E1 and E2 each represent a
cyclopentadienyl group, a substituted cycl opentadienyl group, an indenyl
group or a substitLted indenyl group, the bonding mode of the
crosslink~.r.g groups of A1 and A2 may be of any type of
double-crosslinking (l, 1' ) (2, 2' ) or double-cresslink ing ( 1, 2' ) (2,
1' ) . 0f the transition metal compounds of formula (III), preferred a~e
those having a double-crosslinked l,isc,,%c _cpentadienyl derivat<<..c as
tl:e 3: 



~ 0 M~,R z003 ligar~d anc: rerresented by the fc~lo~~~i?~g general f,:~r:;
iu~ a ( I ~ I_a) _~n R2~ R25 R2E Q27 1 X5~ \Y2,r, ;III-a) Ir~ formula
(III-a) , M1, A', A2, c; and r have the carne mear_ings as above. XS
represents a cr-bonding licand, and plural X5's, if any, may be the same or
different, and may be bonded to any of other XS or YZ. For specific
examples of Xj, referred to are the same as those mentioned hereinabove for
XS ~~i~ formula ( I I T ) . Y2 =epresen is a Lewis base . Plural V2' s, if
any, may be the same or different, and may be bonded to any of other YZ or
X'. For specific examples of Yz, referred tc are 1=he same as those
mentioned rereinabove for Yz in for_nula ( I I I ) . R`5 to R3 each
rebresent a hydrogei: a tom, a halogen atem, a hydrocarbon group having
from 1 to 2~ carbon atoms, a halogen-containing hydrocarbon group having
from 1 to 20 carbon atoms, a silicon-containing Group, or a hete.ro
atom-containing group, but at least oue of them must not be a uydrogen
atom. R`j. to R3 :ray be the same or di fferent, anG their neighbcr~~ng J
~~    1 D MAR 2003 group s may be bonded tc each othev t^ ferm ~, ri=~a In
the transi lion metal compcm:c;s havir_g such a dou:~le-c-_csslinked
':isr_yclopentadienyl aer.vative as the 



ligand, the ligand may be any of a (l,1')(2,2') double crossl inked one cr
a (l, 2' ) (2, 1' ) dot:ble-cross'yin:~ed one. Specific examples of the
transition ~r.etal compcunds of formula (III) include (1, 1'-ethylene) (2,
2'-ethy~.ene) bis (indenyl) zirconium dichlcride, (1, 2' -ethyle:~e) (2, 1'
ethylene)-bis(indenyl)zircenium dichloride, (!,1'methylene) (2, 2'
-methylene) -bis (Zndenyl) zirconium dichloride, ( l, 2' -metrylene) ( 2,
1' -methylene) bis (indenyl ) zirconium: dichlcride, (=~ , _'
isopropylidene)(2,2'-isopropylidene)-bis(indenyl)zirconium dicl-:loride,
(l, 2'-isopropylidene) (2, 1' isopropylidene) bis (indenyl) zirconium
dichloride, (1, 1' -ethylene) (2, 2'
ethylene)-bis(3-methy~.indenyl)zirconium dicrloride, (1,2'ethylene) (2,
1'-ethylene)-bis (3-methylinde:~yl) zirconium dichloride,
(1,1'-ethylene)(2,2'-etr_ylene)-bis(4,5benzoindenyl)zirconium dichloride,
(1,2'-ethylene)(2,1'ethylene) -bis ( 4, 5-benzoindenyl ) zirconium dic:~lor
ide, (1,1'-ethylene)(2,2'-ethylene)bis(4isopropyl indenyl) zirconi~lm
dictzloride, ( l, 2'  ethylene) (2, 1'-ethylene)-bis (~-isopro:;
~ylinder_yl) zirconium dichloride,
(l,1'-ethylene)(2,2'-ethylene)-bis(5,~~dimethylindenyl) zirconium
dichloride, (1, 2'  37   1 0 ~fil;R 2 ~~~i ethylene) (2, 1' --ethylene)
-His (5, G-d~metiiylindenyl) z' rconium d:ichlor-de, (1, 1'-ethylene) (2,
2'-ethy'_ene) -bis (4, ?dii scprcpylindenyl) zirconiuia diculoride, (1,
2'ethylene) (2, 1'-ethylene) -bi s (4, 7diiso~eropylindenyl)zirconium
dichloride, (1,1'ethylene)(2,2'-ethylene)-bis(4-phenylindenyl)zirconium
dic=~lo=ide, (1, 2'-ethylene) (2, 1'-ethylene)-bis
(4phenylindenyl)zirconium dichloride,
(1,1'-ethylene)(2,2'ethylene)-bis(3-methyl-4-isopropylindenyl)zirconium
dichloride,
(1,2'-ethylene)(2,1'-ethylene)-bis(3-methyl-~1isopropylindenyl)zir_conium
dichloride, (l,l'ethylene) (2, 2'-ethylene)-bis (5, 6-ber_zoindenyl)
zirconium dichloride,
(1,2'-ethylene)(2,1'-ethylene)-bis(5,6benzoindenyl)zirconium dichloride,
(1,1'-ethylene)(2,2'isopr_opylidene)-bis(indenyl)zircor~ium dichloride,
(1,2'ethylene) (2, 1' -isopropylidene) -bis (indenyl) zirconium dichloride,
(l, 1' -i sopropyl idene) (2, 2' -ethylene) bis (indenyl) zirconium
dichloride, (1 , 2'-methylene) (2, 1'ethy~_ene) -bis (indenyl ) zirconium
dic=^loride, (1, 1'
methylene)(2,2'-ethy'_ene)-bis(indenyl)zirconiumdichloride,
(1,1'-ethylene)(2,2'-methylene)-bis(indenyl)zirconium dichloride,
(l,1'-methylene) (2,2'-isopropylidene)bis (indenyl) zirconium dichloride,
(1, 2'-methylene) (2, 1' isopropylide~ie) -bis (indenyl) zirconium
dichloride, (~., 1' iscpropy7_idcne) (2, 2' -:neth,~~lene) -bis. (indenyl)
zirconium 33   1 0 MAR 2003 dvchloride, (l,1'-methyl_P_.1e)
(2,2'--:r:et^yleue) (3 rnethylcyclopentadieliyl) (cyclopentad'_enyl)
zirconium dichlcride, (1,1'-iscpropylidene)(2,2'-lscpropylidene)(3
methylcyclopentadienyl)(cyclopentGdienyl)z~rconium d_crloride, (l,
1'-propylidene) (2, 2'-p=opylidene)
(2methylcyclopentadienyl)(cyclopentad~.enyl)z_rconium dichloride, (l,
1'-ethylene) (2, 2'-metl:ylene)-bis (3methylcyclopentadienyl)zirconium
dichloride,
(1,i'methylene)(2,2'-ethylene)-bis(3methylcyclopentadienyl)zirconium
dichloride, (1,1' isopropylidene) (2, 2' -ethyler_e) -bis (3
methylcyclopentadienyl)zirconium dichloride,
(1,1'ethylene)(2,2'-iscpropylidene)-bis(3methylcyclopentadienyl)zirconium
dichloride,
(',1'methylene)(2,2'-methylene)-bis(3methylcyclopentadienyl)zirconium
dichloride,
(1,1'methylene)(2,2'-isopropylidene)-bis(3methylcyclopentadienyl)zirconium
dichloride, (1,1' isopropylidene)(2,2'-isopropylidene)-b's(3
methylcylopentadienyl)zirconium dichicride, (1,1'ethylene) (2, 2'
-metl:ylene) -bis ( 3, 4dimethylcyclopentadienyl)zirconium dichloride,
(l,l'ethylene) (2, 2' -isopropylidene) -bis (3, 4
dimethylcyclopeutadiei.yl)zirconium dichloride, (1,1' methylene) (2,
2'-methylene) -bis (3, 4 J   1 0 MAR 20a3 dl:f;e ~11y1CyC!_Cr~elitc~dle:~:;
J1 ) i _r COT7iI~:rM dlc:'110r~C1C'., ( 1, 1' r.~etr~;,:lease) (2,
2'-~soprol~ylicene; -bis ; j, ~: d~_meth~yl cyclopentad_en~,%1 )
zirconiu:r: dichlor ide, ;1, 7 '
isoprcpylidene)(2,2'-iscpropylidene)-bis(3,4dimethy7_cyc7_opentadienyl)
zir_cor_ium d-chloride, (i, 2' ethylene) (2, 1'-methylene)-bis (3 



methylcyclopentadienyl)zirconium dicrloride,
(1,2'ethylene)(2,1'-isopropylidene)-bis(3methylcyclopentadieny~.)zirconium
dichloride, (1,2'rnethylene) (2, 1'-methylene) -bis
(3methylcyclopentadienyl)zirconium c~.chloride, (i,2'met_~y7_ene) (2,
1'-isopropylidene)-bis (3meti?ylcyclopentadier_yl) zircor_-_um dichloride,
(1, 2' iscpropylidene)(2,1'-isopropylidene)-bis(3
methylcyclopentadienyl)zirccnium dichloride,
(1,2'ethylene)(2,1'-metrylene)-bis(3,4dimethylcyclopentadienyl_)zirconium
dichloride, (1,2'ethy7_ene) (2, 1'-isoprcpylidene) -bis (3,
4dimethyl_cyclopentadienyl)zirconium dichloride, (1,2'methylene) (2,
1'-methylene)-bis (~, 4 dimethylCyClOpentadieny7_)zirconium dichloride,
(1,2'methylene)(2,i'-isoprcpylider_e)-bis(3,4
dimethyl_cyclopentadienyl)zirconiu~n dichloride, (1,2' isoprop ylidene) (2,
1'-isepropylidene) -bis (3, 4 dime t hy7_cyclopc~:tadie:zyl ) zirconium
dich7_cride, a tc . ; ar~d ~i 0   ~ ~ ~;aR 2003 ,~ ~ , ~ . Ge- matives of
t!~:ose ccnvpoun:~.~ i~a ~ ing ti ~:n~ um cr :m_~.~~~.m vn place of
zi~~ccni~.~:~. rdeediesc;-to-say, the ccm,.,O~.ln~ls are no limitc-d tc
these e.~G~n;~les. The catalyst component for olefin. polymerization of the
invention may contain, as the transition metal cem-oound, one or more of
the above-mentioned compounds (I) (BASF complex or Hoechst complex), (II)
(single-crosslinked complex) and (III) (double-crosslinked complex) either
singly or as combined. Contacting the carrier for olefin ~oolymerization
cata~ysts and the transition metal compound of (I) to (III) may be effected
in an i pert atmosph ere of nitrogen gas or tl:e like or in a hydrocarbon
such as pentane, hexane, heptane, toluene, xyler.e er the like . Contacting
them wi tl~ each other may be effected at temperatures at which monomers
are polymerized to give polymers, or even at temperatures falling between
-30C and tl~e boiling point of the solvent used, ;cut is preferably
effected at temperatwrc-s fa~_ling be~ween room temperature and the boiling
point of the solvent used. On the other hand, the transition metal
compounds of Groups 8 to 10 of the Periodic Table for use =Herein ar_e not
also specifically defir_ed, and various types of trans~.tion metal
compounds falli ng v~~itl~in tl:e range are employable herein. 



Preferred are these haW ng a diimine compour_d as the ligand. They include,
for example, complex cor~u~ou~eds of a general formula (VII) qy   ~ U MAR
2003 il F' r,.~~ i,._ 3 s ~~` I,j' ~ ~~ ~I P (ViI) wherein R'- and R'q
eact: inaependently represent an alipratzc hydrocarbon group having from 1
to 20 carbon atoms, or an aromatic group having a hydrocarbon group on the
ring ar_d having from 7 to 20 carbon atoms in total; R3z and R3' each
mde~endently represent a hydroaeu atom, or a hydrocarbon group having from
1 to 20 carbon atoms, and R32 ar_d R'' may be bondec to each other zo form
a ring; X anc: Y each independently represent a hydrogen atom, or a
hydrocarbon group having from 1 to 20 carbon ato_ns; and i~z represer_ts a
transition metal of Groups 8 to 10 of the Periodic Table. In formula (VII),
the aliphatic hydrocarbon group having from 1 to 20 carbon atoms for R31
and R'q may be a linear or branched alkyl group having from 1 to 20 carbon
atoms or a cycloalkyl group having from 3 ~0 20 carbon atoms, concretely
including a methyl group, an ethyl group, ar_ n-propyl group, an isopropyl
group, an n-butyl group, an isobutyl group, a sec-butyl group, a tert-butyl
group, a pentyl group, a hexyl g-roL;p, an ectyl group, a decyl grou~~, a
tetradecyJ. group, a hexadecyl group, an octadecyl group, a cyciCpen'~;~7.
grou;~, a   1 01~1,~R 7003 CyClOhCxyl g'"Oi~~.`, ai;~l a CyClOOCtyl
C~?~Ol:~.~.''7, C-tC. TntG -~i'1P rlng of tre cyclca:_kyl croup , a
su~.~able substituent such as a lower al'.>y1 group may be introauced. The
aro~latic group having a hydrocarbon group on the ring and hav__ng from ?
to 20 carbon atoms in total includes, for example, phenyl and naphthyl
groups wit: at least one linear, branched or cyclic C1-10 alkyl group being
on the aromatic ring. For R'1 and R3~, preferred is an aromatic group
having a hydrocarbon group on the ring, and especially preferred is a 2,
o-diisopropylpher~yl group. R'1 and R3n may be the sarne or different. 



The hydrocarbon group havir_g from 1 to 20 carbon atoms for Ry2 and RV3
includes, for ex_arr~ple, a l~_near or branched alkyl group having from 1
to 20 carbon atoms, a cycloalkyl group havil~g from 3 to 20 carbon atoms,
an aryl group having from 6 to 20 carbon atoms, ar~d an aral'ty1 group
having from 7 to 20 carbon atoms . For exampl es of the 1 inear or branched
alkyl group having from 1 to 20 carbon atoms an d the cycloalkyl group
having from 3 to 20 carbon atoms for R3z ar_d R33, referred to are those of
tl~e C1-20 aliphatic hydrocarbon grol.:p mentioned hereinabove for R31 and
R3~. The aryl group having from 5 to 20 carbon atoms includes, for exampl
e, a phenyl crroup, a tolyl group, a xylyl group, a napl:thyl group, a
Inetl~ylnaphtl~yl group, etc.; and the aralkyi group raving from 7 to 20
carbon atoms includes, for example, a benzyl gror:p, a phenethyl group,
etc. R31 a~zd R3~ may be tl:e sane or different, and may be bonded to :3
1 0 MAR 7.003 e==ach o then to forrn a r ing . Fcr examples of the
'r:ydrocarben a=oup _naving =rcrn ~ tc 20 carbon atoms for_ X and Y,
referred to are these of the C1-20 hydrocarbon group mentio:~ed
:~ereinabo~~e for R'2 and R'3. For X and Y, prefer=ed is a methyl croup. X
and Y may be the same or different. The transition metal of Groups R to 10
of the Periodic Table for M2 includes, for example, nickel, palladium,
platinum, iren, cobalt, rhodium, ruthenium, etc. Preferred are nickel and
palladium. Specific exar~mles of the ccmplex compcunds cf formula (VI.I )
are compounds of the follo:~~ing fcrmulae [ ~_ ] , [ 2 ] , [ 3 ] , and [7
2] ~ etc. ( CH3 ) ~ CH ~ ~CH ( CH 3 ) 2 J'hT, ~C.'~s :Nip CH3 (CH3)ZCH~ ~
,CH(CH~)z [1] ( CHg ) ZCH ~ ~CH ( Ci-Ig ) z CH3 N, /CH3 .Nip CH3 N ^ ~ CH3
(CH3) zCH CH (CH3) z 0 [2] ,1   '[ ~ ~IHIn 



/ CH C ~--h 3 tCII3) zCH N. iGHs :r~i~CH3 N,, Ca ;GH3) ( C.-i s ) zCl~i [37
T H )z ~Ch lC 3 t,vH3) zCH _-N~, ,CH CTc= 3 .Ni`Tri CH3 N.. Ca lcH>> z
(CH3) ZCH yi ( ~ i 'i l L C r (CH31 2CI~ ~CI3 :Ni'~H N,. CI-i C C Q13 ~ z
(CH3) zCH / L [5j / CII tGH3) z (CI-ig) zC~i ~'N,.:Ni~ h ~Nl~ CH tCi~3~~ 2
(CHJI zcH o~ L~' ~~\ i~II ~,~~h3~ z l Gr 3 ~ 4GH N ~ , /`~H3 :N, CH (CH3) z
(CH3! zCH / [ ~/~ H ( cH;l z C ,CH~1 zcH cH N1~ 3\ ~ -~~% I. CH3 t3 CI1
tCLl3) G tcl~3) ~cl~ L s~ s ,a ,~   



1 0 MAI~ 2003 (Chi) 2CI: ~ C~. (CHI ~ I O~ _~T' H w ,Ni~rr is ( CH3 ) SCI:
CH ( ~H~ j O [ 0 (CH3 ) ZCH C=I (CH3) 2 /Br -~Ii~ N'~ Br (CH3) ZCH CH (CH3)
2 [11] . ~O , . (ch,) Zc~ c:~ (CI-I3) z ~:~I , Ny O N.. Br (CH~) 2CH~ ,CH
(CH3) z [10] 0 ( CH3 ) zCI-I ~ 'CH ( CHI ) 2 CH3 N~ Br ;Nip CH3 N~~ Br (
CH3 ) ZCH CH ( CH3 ) 2 ['2] In ~he invention, one or more of the complex
compounds noted above may be used either singly or as combi:=ed. Contacting
the carrier for olefin pol~rnerizatior~ catalysts and the complex compound
may be effected in an inert atmosphere of nitrogen gas or the like or in a
hydrocarbon such as pentane, hexane, heptane, toluene, xyie:~e or tl=a
like. ContactincJ them wi~~ eac'z ot:~er may be effected at temperatures at
cN'_~ich rno:~cme~~s ai-e p olyme:~ized to rive :polymers, cr even I a r,  



1 0 MAR 2003 at temperatures fall~_ng between -30C a::c: t,~:e :~c;il~-na
point of the solvent used, bvt is preferabl y ef ~ ected at te_~:pcratures
failing veto.~een room vernpc-ratt:re and the boiling poi nt or t^e
solve~~.. ~~~sed. In the inventio:~, if desired, the carrier fcr o_efir_
polvmerizaticn catalysts and the complex compound may be ultrasonicall y
contacted with each other to give the catalys'~ component for olefin
polymerization. Ultrasonic waves used could improve the efficiency in
contacting the carrier and the transiticn metal compound, whereby the
catalystproduced could have much :pore improved activity. This ~.rmll be
because the reaction between the transition metal compound and the carrier
could be effected in the deeper area owing to the action of the ultrasonic
waves used. The mode of applyinc: ultrasonic waves to the components is not
specifically defined. per example, they may be app=led to ei~her the
carrier or t'_ze complex compound, or to bot~z the two, the carrier and the
complex compound. Ultrasonic waves may be applied theretc twice or more in
the series of tr~e reaction. The eutp~ut o` the ultrasonic waves to be
employed may fall between 1 and 1G00 kHz, but preferably between 10 and 500
kl~z. 9. I~lethod of producing polyolefins: The method of using the
nolymerizat~_on cai,_alyst along with an organoalumiw.'~~um comp ound for
polyole fin crcduction of tl`le lnJenl.:lon 1S favorable to
l7omG11ol.ylTer? ~c ~;on CL Olet=~~~s 9?   ~ o ~a~ zoo3 ai:d al so to
ccpo~.~,~~rr~er iza tic: of olet~ns ;ni tr ~c~tl~e~- o'_efp ns and/or other
monomers ;that is, copol~~meri za~~~on of c'zfferen types of olefins, or
copclymeri za~ion of clefi:_~s ~~~vtlother monomers, or copol~r,erizat10I1
of different types of olefins with other monomers). The orgaroaluminium
compouna includes, for example, linear aluminoxanes of formula (IV), cyclic
aluminoxanes ef formula (V) and alkyl group-havir~a aluminium compounds of
formula (VI) . Concretely, it includes trial'~cylalurninium compounds soot
as trimethylalumlnium, triethylaluminium, tripropylaluminium,
triisobutylaluminium, tri-nbutylmethylaluminium, triisobutylaluminium,
tri-secbutylme;_.hylaluminiu~n, tr i-ter t--butylmethylalumir_iu_n,
tripertyl aluminium, trihexylaluminium, trioctyla 1 L:mir_iLV_n, tri
decylaluminium, tricyclohex_ylalumirm:n, tr:lcyclooct~,~~laluminium, etc. ;
halogen-, alkoxy group- or hydroxyl group-having alkylaluminium compounds
such Gs dimethylaluminium chloride, c'methyla=uminium chloride,
ethylaluminium sesauichloride, dimethylaluminium methoxide,
diethylaluminium met:~oxide, dimethyla-uminium hydroxide, diethylaluminium
hydroxide, etc. ; hydrogen atom-ha~.Ting al umi nium compounds such as
dimeth~,~laiurni:~ium hydride, diisobutylaluminium rydride; alu::ui_~cxanes
such as methylaluminoxa~~e, et~:ylalurninoxane,
iscnLlt~.~lGlumil-io,~:ar_e, y i?   1 0 MAR 2003 C-tc . yr ~n0`'.e, pre~ei
red ar~? ~L 1 alO'vldlu~nir_~L1I1 Ccnl;~~CU11GS, aI=~:a 



more preferred is triisorutylalum~m.'~um. Ir the inT,enticn, one or u.~ore
of ~:~.ose orga:~oa=u:rinlum compounds Noted above may be used eit=:er
singly cr as cor.~bined. The olefins are not specifica 1 1y defined, but
preferred are a-olef=ns having from 2 to 20 carbon atoms. T:-ie a-olefins
include, for examp 1 e, a-clef i:~s such as a thylene, propylene, 1-butene,
3-methyl-~.-butene, 4-methyl-1-butene, 4-phenyl 1-butene, 1-pentene,
3-methyl-1-pentene, 4-methyl-1-per_tene, 3,3-dimethyl-1-pentene,
3,4-dimet=~yl-1-per:tene, 4,4dimethyl-1-pentene, 1-hexene,
4-methyl-1-_~exene, 5-methyl 1-hexene, 6-pheny~_-i-hexene, 1-octene,
1-decene, 1-dodecene, 1-tetradecene, 1-:nexadecene, 1-octadecene,
1-eiccsene, vinylcyclchexane, etc.; halogen-substituted a-olefinssuch as
hexaflucropropene, tetrafiuoroethyler~e, 2-fluoroprcpene, fluoroethylene,
1,1-diflucroethylene, 3-fluoropropene, trifluoroethylene, 3,
9-diculoro-1-butene, etc. ; c~%clic olefins such as cycicpentene,
cyclohexene, norbornene, 5 metl~ylnorbornene, 5-ethylnorborner.e,
5-propylncrbornene, 5,6-dimethylnorbornene, 5-benzylnorbernene, etc.
Styrenic compounds are also usable as olefins herein. They include, for
example, styrene; alk~%lstyrenes such as p-methylstyrene, p-ethylstyrene,
p-prcpylstyrene, p-isoprcpylstyrene, pbutylstyi~el~e,
p-tent-butylst,,%rene, p-p;~el~ylstyrene, o met:~iyls ~'yrene, o-et:~iy?
~tyl.~elie, o-propy-s tyr~~ne, o_   1 0 ~fhR 2003 isCL~ropyl s t,,ene,
=r,-me thyls tyr ene, iscpropylstyarere, m-butylsty~rel=c,
m-etlv~~lsty~-ene, meslty=sty?_el'~e, ?, i;_ zn dimethylstyrene,
2,5-d'me~hylstyrene, 3,5-dimetr.ylLtyrene, etc.; alkoxystyrenes such as
~~-methoxystyrene, omethoxystyrene, n;-~tlethox.ystyrer~e, c-tc.;
halocfenostyrenes suc:-~ as p-chlorostyre :e, m-chi orostyrene,
c-chlorostyrene, p-bromcstyrene, m-bromostyrene, o-bromostyrene,
pfluorostyrene, m-fluorostyrene, o--fluorcstyrene, o-methyl
p-fluorostyrene, m-fluorostyrene, o-fluorostyrer_e,
omethyl-p-fluorcstyrene, etc. ; ar_d a 1 so trimeth~,~lsilylstyrene,
vinylbenzoates., divinylbenzene, etc. The other olefins ~o be
copolyl:lerized may be suitably selected frcm t:~e olefins noted above. In
the invention, c:~e or more olefins may be homopolymerized or copclymerized
either sing~.~y or as combir_ed. where tsae or :pore different olefins are
copoly-merized, the olefins noted above may be combined in any desired
manner. In the inventicr_, olefir_s such as arose mentioned abo~,Te may be
copol yzl;er i zed wi th any other ccn:o_~lomers . The 



comonemers include, for example, linear diolefins such as butadiene,
isoprene, 1,9-pentadiene, 1,5-l:exadiene, etc.; polycyciic olefins such as
=~orbornene, 1,4,5,8-dimethano 1, ?, 3, 4, 9a, 5, 8,
8a-octauydronaphthalene, 2-no:rbornene, etc. ; cyclic diolefins such as
norb~r_nadiene, 5 E?trlyllde:iencrb0?`11?:~e, 5-v111y1!iOrbornene,
dlCyClCpenl=ad-2ne, 50   ~ 0 MAR 2003 etC. ; .~:,:d ul-lSatLlrateC e~.te-~
_. Sl.'.C_'1 GS etii,v'1 aC~~`yla te, mC-11,J1 metl'_aC~ry7_at-~', etC. The
mode of clef:~n voly.nerizat~cn is not spe::if~.cally defined, and hereir_
employable is any desired r~cly:merlzaticr. mode of slurry pol
y-merization, solution polym~er~~_zation, vapor-phase polymerization, bulk
pol~rne,=izatior_, s~sper:sion polymerization or the like. Solver:ts may be
used in po' ymerizaticn. Trey incl ude, For example, hydrocarbons and
~alcgenohydrocarbons such as benzene, to7_uene, xylene, n-hexane,
n-heptane, cyclchexane, chleromethylene, c_~loroform, 1,2-dichlo=cetrai:e,
c'_Llorobenzene, etc. One or more such solvents may be use~:~ either singly
or as combined. Depending on their type, monomers to be polymerized .nay
also serve as solvents. In view of the catalytic activity for polymerizat;
_on and of the reactor eFficiency, it is desirable that the amount of the
catalyst to be in t_~e polymerizaticn~ system is sc controlled that the
transition metal catalyst component could fall generally between 2 and -00
~mols, but preferably between 7 and 25 ~Lmols, in one liner of the solvent
in the system. Regarding the polymerization condition, the pressure 



may fall generally between ordinary pressure and 2000 kg/cm2G. The reaction
temperat~.:.re may fa7_1 generally bet~een -SC and 250`'C. For controlling
tl_e molecular u~eig::t of the po7_y~ners to lie produced, the type and the
ar~~cunt of tl:e catalyst ~1   ~ 0 AR 2003 cc;~.oor.er~ts to be used anti t
he poly~r.c~~i z~:tiG=1 te:,perature ~,~;:_~=! be sultarly selected. 1 i
deslr2d, 1:,,~drogen may he intr;~u~_l~ced into the polymer-nation s,>>stem
for th~:t pur;Jcse. Ti_e in-,rention is ::escribed in more detail with
reference to the following Ex_ampies and Comparative Exain;~les, which,
however, are not Intended to restrict the scope of the invention. [Example
ii (1) Preparation of aluminium-oxy compound: Methylalumoxane was used as
the starring aluminium exy compound . 2 . 0 liter of a solution of
methylalur~cxane in toluene was prepared (haul ng a cencentraticn of 1 . S
moll/ ~ iter, arid containing 19.5 o by weicht ef ~rmethylalu_niniam from
Albemarle) was prepared. The solvent was evaporated away from this under a
reduced pressure ( 1 0 mm~u~) at 60C to giT.Te a dry solid. In this
condition, the dry solid eras left for 9 hours, and then cooled to room
temperature. Thus was obtained dried-u~ methylaluminoxane. This was again
dissolved in dewatered toluene so that i is vo7.ume could be the same as
tl~e or iginal volume having contained the sol vent . The resu=ring
solution was subjected to 'H-IV'MR tc measure the trimethylaluminium
content of ~net!:yla-~umincxane, and the content was 3 . 6  by v~eight . On
the other hand, tl~e total. alL.:Tillliu~:~ content of the sclut~en was
measured through fluorescent X-ray analysis (1CP), end wa.; 1.32
mols/liter. ro  



~ 0 LIAR 2003 Nex~, the s~~lutiou ~,.~as left s~at~.c for full 2 says, a:~c
th:e -hSCluble COICipOr?e11~ ~n~aS all;~'slC-d t0 Sett.e vut . l~Icx~, t:ie
resultinc_r supernatGnt vaas filte:=ed through a G5 c-pass f' leer in a
nitrocJen atmosphere, and the fil trite of the supernatant was recovered.
Thus was obtained methylalumoxane (a) of the ir_tended aluminium-oxy
compound. Trrough ICP, this was found to have a concentration of 1.G6. In
the process, 1C.9 o by weight of organoaluminium and 17. 3 o by weight of
the insoluble component were removed from the product. (2) Prepa?ation of
carrier for olefin polymerization catalysts: 27.1 g of Si02 (F-10 from Fuji
Si licia Chemical) was dried under reduced pressure at 200C for 9 . 0 hours
in a minor ni trogen stream to obtain 25.9 g cf dry Si02. The dry Si02 was
put into 400 ml of dewatered toluene (this was previously cool; d to -78C
in a dry ice/methanol bath) , and stirred. Wi th s ~irring, :.45. 5 ml of
the toluene solution of methylalumoxane (a) prepared in above (1) was
dropwise added to the resulting toluene suspension of Sa.U2, via a dropping
funnel, and the time taken until the complete addition was 2 hours. Next,
this was stirred for 4.0 hours, then heated from -78C up to 20C over a
period of 6. 0 hours, ar_~d thereafter left as such for 4 . 0 izours .
Next, this .,'as ~ur ther_ heate~u from 20C up to 80C over a per icd of 1
hour, and lef t at 8CC for 9 . 0 hours a,hereby tl:e reaction between
silica and c y   1 G M~~R 2DD3 me~~hylal;.;minoxane vas completed. T:"ie
res~.:ltma cv:s Jens:~cri ~,~as filtered at 80~C, and the solid t::us
clJtained ~-gas w~aslled t t 6~ ~. and th::1_ twice i~iCe with 400 m' Of
dewatered toluene a with 400 m1 of dewatered n-~ue~tane at 60C. The
thus-washed solid 'alas dried under reduced pressure at 00C For 4.0 hours
to obtain 33. 69 g Of lr~2thylalurninoxa= e-carrying SiO~, which serves as
a carr_er for olefin polymerization catalysis. Tl=a on-carrier ra~io of
me~hylalumir~oxar_e was 30.1 o per gram of 



SiOz . Dewatered n-reptane was added to the whole of the thus-obtained,
methylalu::nii:cxar_e-carrying SiOz to :nuke a total volume of 500 ml. The
resulting suspension had a methylaluminexane concentration of 0.27
mols/liter. (3) Preparation of catalyst component: As a transition metal
compound of Group 4 of the Periodic Table, herein used was rac-Me2Si
(2-Me-4-ahInd) ZzrClz (chemical name: cclimetrylsilanediyl-bi s-1-
(2-methyl--4phenylindenyl)zirconium dichloride). 2.0_nmcls (7.91 m-) of the
methylaluminoxane-carrying S,:~Cz prepared in above (2) eras put i:.to a
50-ml cor_tainer havir_g been purged with ni trogen, to which was added 20
ml of dewatered toluene, and stirred. To the resu~.ting suspe::sicn, added
was 0.2 ml (2.0 ~.mols) of a toluene solution of rac-I~~e2Si (2-Me-4-phInd)
~~rClz (10 L.imols/ml), and further stirred at room temperat~~re for 0.5
hour s . Flex ~, s ~irrincr ~~as stopped, and the sol id catalys J ~~   i U
MhR 203 CoITil~01-_el:~ 'v.'?s dl lolecl to F? the o'iat . Tt ~r~iS ::01'7
L'1'~?l',ed that the settled solid catalys t co-npoe_el~t. ,.~~as red and
the Sl:;periiatanL sClutlCl". 's.~aS colCr 1 esS and tranSpGre:~t. The
solution ;~~as removed through decantatpon, a.n d 20 ml of 11 heptane ~~as
added tc the residue. T.^_'~s wGs obtained all SiOz-carried metallocene
catalyst slurry. (4) Polymerization of propylene: A 1.4-liter, stainless,
pressure autoclave equipped with a stirrer was heated at 80C, and then
fully dried under reduced pressure. This was restored to :lave an
atmospheric pressure with dry r.,~t.rogen, algid cooled to room
temperature. Next, 400 m1 of dry, oxygen-free n-heptane and 0.7 mmols of
tri_isobutylaluminiu:n (in toluene) were put into the autoclave in a dry
nitrogen atmosphere, and stirred at 500 rpm. After having been heated up to
50C over_ a period of 5 minutes, this was further stirred for 5 minutes. To
this was added the SiOz-carried metallocene catalyst prepared in above (3),
and heated up r~o 6CC. In that condition, propylene was continuously
introduced into the autoclave ur_der_ a gauge pressure of 7.0 kg/cmz, and
polymerized therein fcr ~.~ .5 hours. After the reaction, the catalyst was
deactivated with a small a:~cul~t of methanol, and the non-reacted
propylene caas removed by dcgassir_g the autoc'aae. The reaction m~.xture
was put into a lal=g~e aIllOUnt of met'~anol and washeC with it, al=d
thereafter filtered. a:-d dried. ?'-~S a result, l82.8 g cf 5 ~~, 



~ 0 MAR 2003 I.JvJI~~iJL(upyiel_h V~a~ olJ~tG~I:H~~. lne :ral.alJ~JC~ GC(,
~V-t~l~ ^~.^,.J CJC:. (kg/q-Zr~l:r; , and ti:e :oul ~c d~e::sity cf the
polymer obtained ,-:as 0.39 (g/cc). [Example 2 The same process as -n
Example 1 was repeated, except that SiO~ was clried at 150C b~:t not at
200C iIl the step (2) of preparing the carrier for olefin polymerization
cata~~ysts. ~ls a result, the on-carrier ratio of methvlalumir~oxane of the
carrier obtai ned herein was 70 . 0 % per arum of Si02. The amount of
polyprepy~.ene produced herein ~~a.s i79.0 g. The catalyst activity was
654.2 ;'.~cg/g-Zr~hr) , an d the bulk density of the pol~~ner ~.~as 0.38
(g/CC) . [Example 3] The same process as in Example 1 was repeated. In
this, however, the compound of formula [11] (4.0 ~.unols) (this is a
transiticn metal compound of Groups 8 to i0 of the Periodic fable) was used
in the step (3), in place of the ~ransi~..ion metal compound of Group 4 of
the Periodic TGble, rac MezS~. (2-Me-4-PhInd) zZrClz (2.0 ~Lmols) used in
Example 1 . Thus was obtained an Si02-carrieu metallocene catalyst slurry
(b) . P. 1.4-liter, stainless, pressure autoclave equipped with a st_rrer
was heated at 80C, and then fully dr~.ed ~:nder reclL:ced pressure. This
~~~Gs restored to have an atmospheric pressure with dry nitrogen, and
ccoled to voom temperature. Next, 400 m~_ o t dry, oxygen-free to 1 acne
and 0 . 7 ru-tols of 5 ~~   



1 0 MAR 2D03 try.lsO~~Jutylc~l'~:~mll~:i',~i~, (=n tCl~,::eni_~! ~r'C'-re
iJLlt 1n0 tiW ^::.tU~lG`~'~ in a dry :nitrogen atrnosph_ere, algid s~irr_ed
at 5r0 rl~-~. I~.ftehavir.c i;Eel~ heated up to 3CC over a period of ~
mil~utes, th-s was further stirred for 5 minutes. To t_nis vas added the
catalyst (b) , and heated up tc 40C. Ira that condit-on, ethy=ene ~s:as
contih:ucusly ir_trod~aced into the autoclave cancer a gauge pressure of
7.0 kg/cm`, and pclylnerized therein for 1 hou-. After the reaction, the
catalyst was deactivated with a smal ~. amount of methanol, and the
non-reacted etl:~ylene was removed by degassing th a autoclave. The
reaction mixture vlas put into a large amount of methanol and washed with
it, and thereafter filtered and dried. As a result, 21.3 g of polyethylel~e
was obtained. The catalyst activity was 90.7 ( kg/g-I~~i~hr ) , and the
bulk density of the pol~nrler obtained was 0.37 (g/cc). [Comparative
Example ~] 'The same process as in Example 1 was repeated, except that
n~ethylalumil;oxane not ha~J'._ng been sL:b~i ected to tze insclub 1 a
component remov ing Lr eatment was used herein in place of the met:aylal
umincxane (a) prepared in ( 1 ) in Exampl a 1 . `_'he oIl-Carrier ratio of
meLhylaiumincxane in the methy?_alura~.nexar.e-cnrr_ying SiO~ ca~.ricr
preparea herein was 6G.7 ~ of the sae-~gl=t of SiO~. The alr~.ount. of
polypropylene lJrCdLlCer` l~E:rC;ll=~ i~'~s ~5, 0 g. T-:e CatSiySi_
aCtll.'lt';% lv'aS G1 . 4 r~   i 0 MAR 2003 ( )'~c/cr-:~r ^r ) .
P,egardi==g i ts, rnorpl:olo gy, t:~e ~~olyner cb~~a fined herein ~.~as not
granular, but containedwhis'.fers az:d aggrega~es. The ors-carr'er catalyst
prepares; arid used uereirl was ineffective for realizing the iT~tended
polymer merpho).ogy. [Comparative Example 2] The same process as in Example
1 eras repeated. In this, however, a toluene solution of methylaluminoxane
(1.5 rmols/liter, from Albemarle) was directly used without heir=g
subjected to the solvent and insoluble component removing treatment, in
place of the methylaluminoxane (a) prepared in (1) in Example 1. The
on-careier ratio of methylaluminoxane in the
methylaluminoxane-carryingSiOzcarrierprepared herein was 7 . 5  of the
weight of SiOz. The amount cf pol ypropyl ene produced herein was 19.0 g.
The catalyst activity was G9.5 ()cg/g-Zr-hr) . Regarding its morphology,
the polymer obtained herein contained some aggregates and was :~ot good.
[ComparatitTe Example 3] The same process as in Example 3 was repeated. In
t~~is, however, a toluene solution of methylalu~ninox_ane (1.5 mols/liter,
from Albemarle) was directly used wi~hout being subjected to the solvent
and insoluble component removing treatment, i n place of tl:e
methylaluminoxane (a) prepared In (1) in Example 1. The on-carrier ratio of
~r.ethyla7.u:ninoxane in the rnethylalumir~oxar_e-carrying SiC2 cai~ri er
prepared herein was 7.5 % of the weiclht of SiO~. The amo,m:l~ of polyet h;
.'~l.eue r :~ J '.~   



I U MAft Ll~!1,5 produced l.~erei:~ vas 6.2 g. 'The catal~~st acti~:~.t~y;
;.,~as 2C.4 ( kc/g-Gr ~l~r j , G_zd t~:e bul:~ der:si ty o f t:ue
~~-ol,,~me= ~~;~as. 0 . 15 (g/ cc) . I\TDUSTRIAL A''PLIC~ILITY T:~e
aluminium-oxy compound, the careier =or olefir_. polymerization catalysts,
and the catalyst component for olefin polymerization of the invention are
better than conventier_al transition.metal compound-carryingcatalysts, as
being able to increase t~~e catalyst activity to give ~zigh bulk-density
polymers. These are favorable to bLl_k polymerization, vapor-phase
polymerization, slurry polymerization, etc. JG   1 0 ~fAR 2003 CLAIMS 1. A
carrier for olefin polymerization catalysts, which comprises an
aluminium-oxy compound obtained through reacting an organoaluminium
compound with water and then removing a liquid from the obtained solution
of an aluminium-oxy compound to give a dry solid, which is soluble in
hydrocarbon solvents and in which the amount of the organoaluminium
compound remaining is at most 10 o by weight as measured through 1H-NMR and
an inorganic compound having at least one element selected from Groups 2 to
4 or Groups 12 to 14 of the Periodic Table. 2. The carrier fir olefin
polymerization catalysts as claimed in claim 1, wherein the inorganic
compound is an oxide. 3. A catalyst component for olefin polymerization,
which comprises the carrier for olefin polymerization catalysts of claim 1
or 2 and a transition metal compound. 4. The catalyst component for olefin
polymerization as claimed in claim 3, wherein the transition metal compound
is selected from Group 4 or Groups 8 to 10 of the Periodic Table. 5. The
catalyst component for olefin polymerization as claimed in claim 3 or 4,
wherein the transition metal compound of Group 9 of the Periodic Table is
any one selected from transition metal compounds of the following general
formulae (I) to (III): 60   ~ U MAR 2003 Rq R5 x'- a2 3 R ~2 ~\ rRs R6 v= 



Rs R2 R~ (1l \RJ R6 wThere R' to R6 each independently represent a hydrogen
atom, a halogen atom, a hydrocarbon group having from 1 to 20 carbon atoms,
or a halogen-containing hydrocarbon group having from 1 to 20 carbon atoms;
the groups of at least one pair of R3 and Ry, R9 and R5, and RS and RG may
be bonded to each cthe~- to form a ring; X1 and XZ each independently
represent a hydrogen. atom, a halogen atom, or a hydrocarbon group having
from 1 to 20 carbon atoms; Yl is a divalent crosslinking grcup via which
the two ligands are bonded to each other, representing a hydrocarbon group
having from 1 to 20 carbon atoms, a~ halogen-containing hydrocarbon group
having from 1 to 2C carbon atoms, a silicon-containing group, a
germanium-containing group, a tin-containing group, -O-, -CO-, -S-, -S02-,
-NR'-, -FR'-, -P (O) R'-, -BR'- or -A1R'-; R' represents a hydrcgen atom, a
halogen atom, a hydrocarbon group having from 1 to 20 carbon atoms, or a
halogen-containing hydrocarbon group having from 1 to 20 carbon atoms; M1
represents titanium, zirconium o?~ hafnium; 61     1 (~ BAR 200 R16 ~1'J ~`
13 Y R1o 0 R'' ~;lIj M1' X3/ -\Xa where R8 to R18, X3 and Xq each
ir_~dependently represent a hydrogen atom, a halogen atom, a hydrocarbon
group having from 1 to 2 0 carbon atoms, a halogen-containir_g hydrocarbon
group having from 1 to 20 carbon atoms, a silicon-containing group, an
oxygen-containing group, a sulfur-containing group, a nitrogen-containing
group, or a phosphorus-containing group; R' and R11, as well as R'S and R1G
may be bonded to each other to form a ring; X' and Xq each independently
represent a halogen atom, a hydrocarbon group having from 1 to 20 carbon
atoms, a halogen-containing hydrocarbon group l:av~ng from 1 to 20 carbon
atoms, a silicon-containing group, an oxygen containing group, a
sulfur-containing group, a nitrogencontaining group, cr a
phosphorus-containing group; Y1 is a 



divalent crosslinking group vi a which the two ligands are bonded to each
other, representing a hydrocarbon group having from 1 to 20 Carbon atoms, a
halogen-cciitaining hydrocarbon group having from 1 to 20 carbon atoms, a
silicon-containing 62 R12 ~,i1 R 15 Q19       1 0 MAR 2003 group, a
germanium-contaioirg croup, a tin-centain~i~g group, -C-, -C0-, -S-, -S0~-,
-T~n~-, -Ff,'-, -F !0) R'-, -BF.'- or -~1F~-; R' represents a hydrogen
atom, a halogen atom, a hydrcca~bcn group having from ~ to 20 carbon atoms,
or a halogen-containing hydrocarbon group having from 1 to 2C carbon atoms;
M1 represents titanium, zirconium cr hafnium; E~ A2' ~M1M5 YZ,- ( I I I ) g
E where M1 represents titanium, zirconium or hafnium; J1 and E2 each
represent a ligand selected from a cyc~ oper.tadie?zyl group, a substituted
cyclopentadienyl group, an indenyl group, a substituted indenyl group, a
heterocyclopentadienyl group, a substituted heterocyclopentadienyl group,
a:~ amido group, a phosphido group, a hydrocarbon group and a
silicor_-ccntainir~g group, and they form a crosslinked structure via A1
and A2, and they may be the same or different; X5 represents a a-bonding
ligand, and plural X5's, if any, may be the same or different, and may be
crosslir~ked with any of other X5, E', E2 or Y`; Y2 represents a Lewis
base, and plural YZ's, if ar_y, may be the same or different, and may be
c~~osslinked with any of other Y2, E1, E2 or 7C5; A' and A` each are a
divalent crossl in)cing group via mhich the two ligar~ds are bonded to each
other, representing a hydrocarbon group having from 1 tc 2C carbon a~~cms,
a G~   1 0 MAR 2003 



halcgeo-co:~tGlnlnC rydrocarLen group rm:~~:ing from 1 to 20 carbon aloes,
a 51~.1CC1':-CC:ltc.ll:l:~g grOUp, ~ gerTlanlu:"-Colitalnlng group, a
tir.~-containing group, -0-, -CO-, -S-, -SCE-, -1~IR'-PR'-, -P (C) R'-,
-BR'- cr -Al R'-, arld they may be the samE or differel~t; R' represents a
hydrogen atom, a halogen atom, a hydrocarbon group raving from 1 tc 20
carbon atoms, cr a halogen-containing hydrocarbon group having from 1 to 20
carbor_ atoms; c represents an integer of from 1 to 5, equaling tc [(atomic
valency ef 1~I') - 2]; and r represents an integer of from 0 to 3. (. The
catalyst component for olefin polymerization as claimed in claim 4~ wherein
the transition metal compound of Groups 8 to 10 of the Periodic Table has a
dilmine compound as the ligand. 7. A catalyst component for olefin
polymerization, which comprises the catalyst component for olefin
polymerization of any one of claims 4 t0 6 arid an organoaluminium
compound. g. A method fer producing polyolefins, which comps ices
polymerizing olefins in the presence of the catalyst corr~por~ent for
olefin polymer'_zatien of any one of claims 3 tc, 7. 69
.A,y.Al.A@.AL.A.AaY.A{.AHl.A93.A&;
Y.ALa.Aa.AHf.A95?.A&l.A&2.A&l.Al.A.A9S.ALFl.AR.A&u@E.ASY.A.A&.A95lY.A..Al.A
&E.A.A&.AY.A&l.Au2.A92.A&HE.A&Y.A9f2.AAE.A9E.A9AE.A&H2.A&@2.A59.A&E.A&2.AaE
.AL[.A.A@2.A2.A&S.A2.A&.A,.A&N.A2.A&Y.A.f.A(?.AY9.ALR.Aa:0n045 n0C
(#.#.>8xp<|p<<xx><88pppp?`p8<x88p0<8p?8xx8p<<x88<8xp`8pp?|<xp||<|??~?>x<8p?
<|>~?<x~?<>3x|~|>?<p?|>?<x<?8>x??p|cx?>?x>x8<x???89ppp8p<<`<xx|xppx<<<8pppp
0888pxpp<888888<8x8p00ppxp<``><xpp```0`<`8`x`ppp088888<88ppppp8008p<p<<|8xx
<|<8x8p>?<xx<p>?x<0>p|?<?<<?x||~~?|<|?>>??<?>xx?>>p|~>>||<x?><?x~~x<`0pp>08
888ppppx8888ppp :S\45 C \\(\#.#.?>??x<||??:g=  45 C   (
#.#.>x|?~>??~>x<>~?<xxxpx<p?xp|xpxp8p8p8p>8<p|880xx0xp0xx0x80xp8p8p<8pp8pxp
xpppppppppp8pp8p00p8pp8pp<8ppp<8pp08xp08xp00xp0px8p`x8p88p88p88p88p88p8<p8<
p808080808p8p8p8p8p88p88p88p88p88p88p88p88p88p8xpp8pp0pxpp08xpp08xp0<xppx8p
x8px8pxp8p8p8pxpxpx08080x80x0x808p08pp08p088080x80|80>808080x<88|||?8<???>|
|>|p~>|~?|?~>??>|||???|~:S045 C 00(0#.#.~<><?>|>x>>|><?|??:gzn 45 nC   (
#.#.80p`p88`8p`||8`<888<|8888|88888888888888888888888888888M: &p&y45 p&C
yy(y#.#.`8||||<<>?<<||88><<xp|<p8p`?````<`p0p8p8?<pp0`>`|```8p0<|<x>x``>8|>
x`<x|<?~x~<<x||<px><<?8|>|p|xx8?|<x???>|pxp?||pxx?><<xp|<?|`p88`<~0p8x?08|8
880<pxpx8`x0`0``0```p`p`0q019pp0``p00p08``pp8`08`88p8xp88x<<pp8p0p``pp0p8p<
88px?|8|80ppp`p `008`~?00~8p~??8p`8p??88p~???<|?`>??>?xt:@x45 C
xx(x#.#.088xp`88<000?0000000000000000|??>?~|???>?|:f`45 fC
``(`#.#.????~????~":E45 C
(#.#.?xp?|>????>x?<|<~>8x`?>?|p<>>x|?x>??9808p>8~8|8<<p8<88x88p8888888xx8x8
|8<8p8x88<`<ppxx8pp88p<<8088>p088p888p888p8xpx<pp<pp8ppxpp|pp>ppppppppppp`p
<p8ppxp8pp8pp8pp808888<8888<08ppp`ppp<88p<8xx<8px<p<x>>||x><|?<8x?<>?<x~<>>
?x>?|~~|>??|?x|<???>?x?>??<>||p~??~:mML45 C
LL(L#.#.?>x?8<<~?~>p<p<ppp8888ppx8888<4 :}>445 >C
44(4#.#.ppppppppppp8p888808p88888<?||8x>x?|xp?~>??<<>?x?<>8??4:-  t45  C
tt(t#.#.<|x8ppx`p<x0p?>>x<???<pyp8`x`<`x``````00`?`?``0```<`x`0`<`??<xp<xp<
<x>8p
`MNJ347DVWzuoje`[V]ca]ca]ca]ca]cTa]cT^a]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]c^a]ca]ca]ca]ca!78bd    



- > ?
PS57LMjk{vqlgb]X]]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!
89:?@_,`Qt">?[|wrmhc^Y]]]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^a!%./23HIUWrs37bcl}xsnid_Z]
]]]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]ca!S
|wrmhc^Y]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]c(a]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!9<VY\]uv|")+0}xsnid_Z]]]]ca]ca]ca]ca]c
a]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
a]ca]ca]ca!0QRg.k A x
*![!t!u!!!!!!!"R"W"d"}xsnid_Z]]]]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]ca!d"""####~$$$$$$.%0
%&&&&&&&&&&&&&'' '((
(}xsnid_Z]]]]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]ca!
(:((((((((((4)o)))))*'*)*/*4*C*E*J*L*S*****
+++|wrmhc^VD]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^a]ca]ca]ca]ca]ca]ca!+++Z+++++,',U,,,,,,,--5-6-7-N-O-l-m-|
--------}xsnid_ZD]]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(a]ca!------...I.J..00
0)0*0A0F0S0a0b00112=2w2{22222;
333|wrmhc^YD]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!333333#4a44444444444444445F5W5X5a5b5g
5l5x5y5|wrmgb]XSmh]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]c^a]c^a]c^a]c^a]
c^a]c^a]c^a]c^a]c^a]c^a]c^a]ca]ca]ca]ca]ca]ca]ca]ca y555566e78;
;;;<<.</<6<v<<<=:=%>>?:??@?@w@@@0A6Azupkfa\Wca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]c^a]ca]ca]ca]ca]ca]ca]ca]c^a]ca]c(a]ca]ca!
6ADAAAB!BYBBBC=CyCCCDxEEE)FfFFFFF8GGGG=H|HHH&IbI}xsnid_Zca]c]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]ca!bIIIJNJ`JJUKXKrKzKKKKK,L:L;
L=LLLMCMNMhMMMNQNNOPDPxP{vqlgb]Xca]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]c^a]ca]c(a]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca!xPPPPPPQQQdQ
QR_RRSTTThUUBVVVVVVV"WbWWWXNXeXzupkfa\Wca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]c(
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]c^a]ca]ca]ca]ca!eXXXY
JYY}Z~ZZZ6[o[[[1\p\v\\s^___Yb^blbbb-clcccc/dkd{vqlgb]Xca]]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]
ca]ca]ca!kdddd-ekeeef^fffgAggggggg+h,h0hqhhh#i(iDiiii2jlj{upkfa\Wca]ca]ca]c
a]ca]ca]caV]ca]ca]ca]ca]ca]ca]c^a]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca!ljjjj1kflllmZmmmmmRnRoTosssssssstAttttttu
uzupje`[Vc]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]c^a]ca]c^a]ca]ca]ca]ca]c^a]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!
uu%u>uHuDwwww5x7xCxxxyyyyz|/}1}~~~~~~~~~
~%~{upje`ZUje`[V]ca]c^a]ca]caU]ca]caU]ca
U]c^a]ca]c^a]ca]c^a]ca]ca]ca]c^a]ca]c^a]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca %~&~D~G~K~M~o~(fTpr
f#V^=}xsnid_ZU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca
]c^a]ca]ca]ca]ca]ca]ca]ca]c^a]ca]c^a]ca]c^a!=^6v\B~ysnid_ZU]ca]ca]ca]ca]ca]
caU]ca]ca]ca]ca]ca]c^a]ca]ca]ca]c^a]ca]ca]ca]ca]c(a]ca]ca]ca]ca]ca]ca]c^a]c
a]ca]ca]c^a]ca!6b(*38&iHzupkfa\W]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]c^a]ca]ca]ca]c^a]ca]ca]ca]caV]ca]ca]ca]ca]ca]ca]ca!8giQX
&^~ytoje`[Uzupkfa\W]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]c^
a]ca]ca]ca]caD\]ca]caDTT]ca]caD?]ca]caD1]ca]ca]ca%p"/IK`bi:x%cps
I{vqlgb]X]c]ca]ca]ca]ca]ca]ca]c(a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]c^a]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca!
*/079Nnqzupje`[Ulgb]X]c^a]ca]ca]ca]c^a]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]c^
a]ca]c^a]ca]c^a]ca]ca UV]ca]ca]ca]c^a]ca]caU]ca]ca]ca BHJVBB;
~zupke]Wlgb]X]V]caDo]caV]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]c
^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca :rhf#_ K
A~ytoje_ZU]ca]ca]c^a]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]c^a]ca]c^a]ca]ca]ca!Ajo|G]nvx>w1l}xsnid_ZU]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]c^a]ca]c^a]ca
]c^a]ca]ca]ca]ca!J2o0>DQTWb:|A}6sX}xsnic^Y]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!Xhf%
+9ZTb%\_b0XZ^~ytoje`Znic^Y]ca]U]ca]c\a]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca
]ca]ca]ca]ca]ca]c^a]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]caV]ca
^adip$^bp}(+8DKTb|zupkf`[V]]cBa]caU]c
a]ca]cBa]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]c`a]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]caU]ca]caU]ca!=BDq;
z9uP|wrmhb]X]]]ca]ca]c^a]ca]ca]ca]ca]ca]cBa]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]
ca]ca]ca]cZa]ca]ca]ca]ca]cBa]ca]ca]ca]cZa]ca!PVc1o0?/YT|vqlgb]X]]]ca]ca]ca]
ca]ca]ca]c^a]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]c*a]ca!{/8IM`#V,q~ysnid_ZU]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]caV]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]caV]ca]caU]ca]ca]ca]ca]ca!qw+l > y
'^G 5 t 



zupkfa\W]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]c^a]ca]c^a]ca]ca]ca]ca!
39F|}M8iV&mzupje`[V]]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]c^a]ca]ca]ca]ca!,jEPr5EF5qzupkfa\W]]]ca]ca
]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]c^a
]ca]ca]ca]ca]ca]ca]ca!lt . X
!R!!""">#{#-$c$$$&%b%k%x%y%%%%%{vpke^Ykfa\W]]]]c a V]c ^aV]c a]c aU]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca
]ca]ca]ca
%%%&$&/&e&&&%'h'''((I(()8){)))/*n****+,Z,[,,-.|wrmgb]X]]]]ca]ca]ca]c^a]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]c a]c
^a!..00000X1U22233q4475q55546S6T6x666666697S777zuojd_Zmgb]X]]]]]ca]ca]c^a]c
a]c^a]ca]ca]caU]ca]c
a]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca
778889 9+;
;;E<<===>>>>>>>!>$>'>4>8>;>h@@@AAA{vqlgb]X]]]]ca]ca]ca]ca]ca]ca]caV]ca]ca]c
a]ca]cba]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a!ABQBZB]B^B_B
`BdBqBuBzBBBBBBBBC;
EEEeFFFFFFFFF|wrje]X{vqlgb]X]]]]caD]ca]caD<]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]c
a]ca]ca]caD]ca]caDD]ca]ca]ca]ca]caFFFFFFOGPGH1H@HCHMHQHHHJCJJJJ<KKKKLLLTLOO
{P~P~ysnid_ZUlgb]X]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]
ca]ca]ca]c^a]ca]ca]ca]c^a]ca]ca]caD]ca]caD]ca #`z[<10%&'()-10%&'()-l
:10%&'()-! ,yz#10%&'()-!a,yz#10%5  5  &'()-!0,yz#10%&'()-J34567}[M?1 10tt
10tt 10tt!3<s10%tt&'()-! 2 10%&'()- 2 10%&'()- ! !10%&'()-!10%&'()-7D^-
a?M?1 10tt! y 10%55&'()-y 10%5&'()-Y 10%5&'()-!  10%55&'()-  10% &'()-
S#10%5&'()-      



8~_@ 10tt! l10%:&'()- 10%:&'()-&@m10%:&'()- 105 105 105<`10%5&'()-! y
10%55&'()-8_,`dE~_@ 10tt! 10%:&'()- 10%:&'()-10%:&'()- 10%:&'()-
10%:&'()-10%:&'()-QtdE~_@ 10tt!( 10%:&'()-& 10%:&'()-$ 10%:&'()-" 10%:&'()-
10%:&'()-Z10%:&'()-t"[dE~_@ 10tt!7 10%:&'()-4 10%:&'()-2
10%:&'()-010%:&'()-.10%:&'()-, 10%:&'()-%bC 10tt!  10%\&'()-
10%\&'()-&Lm10%\&'()- 10: 10: 10:3=`10%:&'()-9 10%:&'()-3dEbC 10tt!
10%u&'()- 10%\&'()- 10%\&'()- 10%\&'()- 10%\&'()-10%\&'()-7lSaBbC 10tt!5
10%\&'()-2 10%\&'()-0 10%\&'()-* 10%\&'()-(10%\&'()-!  10%\\&'()-  ~_@
10tt! 10%H&'()-@l%10%H&'()-  10\ 10\ 10\F=`10%\&'()-! 7 10%\\&'()-7 10%
&'()-|~}^SH= 10tt 10H 10H 10H3<s10%H&'()-! @  10%HH&'()-@  10%H&'()-!
10%HH&'()-@  10%&'()-@0gdESH= 10tt 10Llz 10%5&'()-LSz 10%5&'()-L9 10%5&'()-



3 10%5&'()-L`10%5&'()-&m10%5&'()-3.kdESH= 10tt 10 10%5&'()-910%5&'()-L
10%5&'()-9 10%5&'()- y10%5&'()-LL10%5&'()-  A x   *!dESH= 10tt 109Y(
10%5&'()- f&10%5&'()-9s$- 10%5&'()-&l" 10%5&'()- y
10%5&'()-910%5&'()-*![!!!"R"T"U"V"dE:/ 105 105F<s10%5&'()-y2y 10%&'()-9`0
10%5&'()-&l. 10%5&'()- S,10%5&'()-&`*10%5&'()-V"W"d""""&&oP1/ F<`10%5&'()-@
10%5&'()-3.! 10%&'()-3.! y 10%&'()-3.! 10%&'()-3.$10%5&'()- 105&&&&&&&&&_@
F<`1`fF10%H&'()-!` F10%HH&'()-YG10%H&'()-10%H&'()-%m10%H&'()-F 105 105
105&&&&'' 'z[<_@ Fs9Y10%H&'()- F10%H&'()-3   10%&'()-F !3   10%&'()-F !3 



10%&'()-F !4`3   10%&'()-F  '(:(((4)o)dE_@ F3+ 10%H&'()-@)f 10%H&'()-'
10%H&'()-@# 10%H&'()-`! 10%H&'()-&3 10%H&'()-o)))*S***dE_@ Fl7 10%H&'()-f5
10%H&'()-L3 10%H&'()- 1 10%H&'()-@/ 10%H&'()-9- 10%H&'()-* ++ +++++Z+eF F`S
10%&'()-&3m10%&'()-  10H 10H 10H  10%H&'()-3<`10%H&'()-9
10%H&'()-Z+++,U,,,dBeF F!910%SS&'()-L`@10%&'()-L3 10%&'()-L@ 10%&'()-L
10%&'()-`f 10%&'()- ,,,.0A0C0D0aB7F  10F<`10%&'()-9f8 10%&'()-9+
10%&'()-@9L 10%&'()-9  10%&'()-!P910%pp&'()-D0E0F0S00112=2mN/L 10%"&'()-9y
10%"&'()-9s 10%"&'()-93  10%"&'()- T 10%"&'()-&m10%"&'()- 10 10=2{222;
333aBmN/L 10%&S& 10%"&'()-! &s 10%""&'()-&s 10%"&'()-
10%"&'()-Ly10%"&'()-s`y 10%"&'()-33#4a4444dEmN/L 10%
f2:10%"&'()-&s010%"&'()-9Y.10%"&'()-&S, 10%"&'()-
`*10%"&'()-9Y(10%"&'()-45F5555555xmbCL 10%&10%&'()- 10" 10" 



10"<10%"&'()-98z 10%"&'()-610%"&'()-`l410%"&'()-5e78;;;;;;xmbCL
10%&10%5&'()- 10 10 10<10%&'()-LY" 10%&'()-Ll 10%&'()- L 10%&'()-F
;;6<v<<<=dEmbCL 10%9` 10%&'()-9Y 10%5&'()-&@ 10%5&'()-99 10%5&'()-9
10%5&'()-9 10%5&'()-=:=%>>?:??aBmbCL 10%F(
10%5&'()-S&10%5&'()-`$y10%5&'()-s 10%5&'()-& 10%5&'()-! 9`
10%55&'()-?@?@w@@@0AaBmbCL 10%&8 10%5&'()-&s6z 10%5&'()-l4 10%5&'()-&f2
10%5&'()-L0 10%5&'()-!S, 10%55&'()-0A3A4A5A6ADAAABbCL 10%& 10%5&'()-& z
10%5&'()-& 10%5&'()-%f10%5&'()-  105 105 105<10%5&'()-B!BYBBBC=CdEbCL
10%&sS 10%5&'()-&lS 10%5&'()-&fS 10%5&'()-&`S
10%5&'()-F10%5&'()-@10%5&'()-=CyCCCDxEEdEbCL 10%&F.@ 10%5&'()-Y" 10%5&'()-
S 10%5&'()-`10%5&'()-&l@ 10%5&'()-&fz 10%5&'()-EE)FfFFFFFFdE:/ 105
105<10%5&'()-y8y 10%5&'()-&s6f 10%5&'()-&Y4f 10%5&'()-&S2z 10%5&'()-&L0f
10%5&'()-FFF8GGGG=HxY:/ 105LY 10%&'()-LS 10%&'()-L9 10%&'()-`   10%&'()-`
10%&'()-%l10%&'()- 105=H|HHH&IbIIdE:/ 105LL 10%&'()-L 10%&'()-
10%&'()-`10%&'()-Ly 10%&'()-Ls 10%&'()-IIJNJ`JJrKdE:/ 105L9Y( 10%&'()-
S&10%&'()-9s$s10%&'()-9l" 10%&'()-Ly  10%&'()-L
10%&'()-rKzKKKK)L*L+L,L}^SH= 105 10 10 1098 10%&'()-9`6 10%&'()-
0y10%&'()-3!0 0y10%W7W7&'()-3!s 0y10%++&'()-3,L:LLLMCMNMdESH= 105
109l10%"&'()-&, 10%"&'()-99 10%"&'()-9  



10%"&'()-9 10%"&'()-f&m10%"&'()-NMhMMMNQNNaBSH= 105 10&F" 10%"&'()-9S
10%"&'()-&L 10%"&'()-  Y10%"&'()-&@ 10%"&'()-!cy10%="="&'()-3NOPDPxPPPdESH=
105 10&`6 10%"&'()-9F4 10%"&'()-&@2 10%"&'()-&90 10%"&'()-93.g 10%"&'()-&L$
10%"&'()-PPPQQQQQdQbC 105 10@10%"&'()-Y%m10%"&'()- 10" 10" 10" <10%"&'()-
<10%"&'()-&y810%"&'()-dQQR_RRSSaBbC 105 10& 10%"&'()-& 10%"&'()-!&
10%""&'()-& 10%"&'()-9s 10%"&'()-9Y  10%"&'()-STTThUUBV}^?bC 105 &2
10%"&'()-&0z 10%"&'()-!&( 10%""&'()-9&10%"&'()-&" 10%"&'()-! &
10%""&'()-BVVVVVVVV"WbC 105 L  T 10%"&'()-LT 10%"&'()-%m10%"&'()- 10 10
10<10%&'()-&8 10%"&'()-"WbWWWXNXeXdEbC 105 L'10%"&'()-9f 10%"&'()-9`
10%"&'()-LYT 10%"&'()-9@ 10%"&'()-9&g 10%"&'()-eXXXYJYYZdEbC 105 9l"
10%"&'()-Lf z 10%"&'()-9s 10%"&'()-Ll 10%"&'()-
y10%"&'()-ss10%"&'()-ZZ6[o[[[1\dEbC 105 9s6 10%"&'()-9l4 10%"&'()-&f2
10%"&'()-9`0 10%"&'()-9Y. 10%"&'()-9S, 10%"&'()-1\p\s\t\u\v\\]s^b@ 105 



! & 10%HH&'()-:& 10%H&'()-:&'10%H&'()-4 10" 10" 10"<10%"&'()-98
10%"&'()-s^__aYb[b\b]b^b}[M?1  10HH 10HH 10HH!<10%HH&'()-! `$ 10%HH&'()-`$
10%H&'()-! s 10%HH&'()- s 10%H&'()- ^blbbb-clccdEM?1  10HH 10LY 10%5&'()-L,
10%5&'()-Lg 10%5&'()-L 10%5&'()-` 10%5&'()-$10%5&'()-ccc/dkddddEM?1  10HH
109l 10%5&'()-9S 10%5&'()-L` 10%5&'()-9Yz 10%5&'()-  S10%5&'()-Ls
10%5&'()-dd-ekeeefdEM?1  10HH 10&3( 10%5&'()- @&10%5&'()-&&$ 10%5&'()-9 "
10%5&'()-9,  10%5&'()- `10%5&'()-f^fffgAggdEM?1  10HH 10&l4
10%5&'()-@210%5&'()-990S10%5&'()-93. 10%5&'()-&@, 10%5&'()-99*
10%5&'()-gggggggg0hbC  10HH 1L 10%&'()-#S10%&'()-  



105 105 105<10%5&'()-y810%5&'()-s6&10%5&'()-0hqhhhDiiidEbC  10HH 1Lf
10%&'()-L` 10%&'()-LY 10%&'()-L@ 10%&'()-L& 10%&'()-L
10%&'()-ii2jljjjjdEbC  10HH 19f g10%&'()-9` 10%&'()-Ll 10%&'()-
f10%&'()-sss10%&'()-9 10%&'()-j1kflllmZmdEbC  10HH 1Ll4 10%&'()-S2f
10%&'()-LL0z 10%&'()- F.10%&'()-9L$ 10%&'()- Y"10%&'()-ZmmmmmmmmRnbC  10HH
1` 10%&'()-s$Fm10%&'()-F 10 10 10 <10%&'()-Ly8 10%&'()-9s6
10%&'()-RnssssssstuV7  103 10%H&'()-f 10%H&'()-S&m10%H&'()- 10WW 10WW 10WW!
<10%WW&'()-L9 10%&'()-'-tAttttu udBuV7  



10!  y`10%&'()- 910%H&'()- 10%H&'()-l 10%H&'()-f 10%H&'()-L10%H&'()-
u%u>uHuDwwwaBuV7  10l4 10%H&'()-&S2 10%H&'()-3" 10%H&'()- F10%H&'()- !
y`10%HH&'()-  y`10%&'()- ww2x3x4x5xCxxx_@  109 10%"&'()-s!K9
10%""&'()-s#@l10%"&'()- 10H 10H 10H&y8 10%H&'()-s6 10%H&'()-xy|zz|~~}^?_@
10<10%"&'()-&s0 10%"&'()-& 10%"&'()-! 9 10%""&'()-s! 9 10%""&'()-s 9
10%"&'()-s~~~ ~~~o~~(b@  10! &F  10%55&'()-&F  10%5&'()-9 10%5&'()-
%S10%5&'()- 10" 10" 10"<10%"&'()-(fTrdEb@  10!&S, 10%5&'()-Y( 10%5&'()-"
10%5&'()- 10%5&'()-9s 10%5&'()-9l 10%5&'()- 



xmbC  10!3%10%5&'()- 105 105 105<10%5&'()-8 10%5&'()-6y 10%5&'()-s0
10%5&'()-f#VdEmbC  10!& 10%5&'()-10%5&'()-F10%5&'()- & 10%5&'()-
10%5&'()-&y 10%5&'()-^dEmbC  10!L g 10%5&'()- 10%5&'()-10%5&'()- 10%5&'()-&
10%5&'()-& 10%5&'()-=dBmbC  10!! &6 10%&'()-&4z 10%5&'()-210%5&'()-(
10%5&'()-$ 10%5&'()-"10%5&'()-^bC  10!!LS 10%"&'()-0%10%"&'()- 105 105 105
=10%5&'()-&9 10%5&'()-&6 10%5&'()-6v\aBbC  10!9410%"&'()-!&
10%""&'()-`10%"&'()-9 10%"&'()-`y 10%"&'()-`l  10%"&'()-BbC  10!93
10%&'()-L 10%&'()-%ll10%&'()- 10" 10" 10"98:10%"&'()-96 10%"&'()-B6dEbC 



10!9s$ 10%&'()-9y  10%Z&'()-9y 10%&'()-Ls 10%&'()-Ll 10%&'()- 93
10%&'()-bxmbC  10!$10%H&'()- 10 10 10<10%&'()-9810%&'()-96 10%&'()-9f2
10%&'()-38&dEmbC  10!Ly 10%H&'()-F 10%H&'()-
10%H&'()-$10%H&'()-10%H&'()-10%H&'()-&iHdEmbC  10!` 10%H&'()-Ym10%H&'()-f
10%H&'()-` 10%H&'()-Y10%H&'()-S 10%H&'()-dEmbC
10!9F4G10%H&'()-&0Z10%H&'()-.G10%H&'()-*10%H&'()- S  10%H&'()-S
10%H&'()-z[?mbC  10 /S10%H&'()-<10%H&'()-!&-10%&'()-9-10%d&'()-
!9-10%&'()-  !09-10%&'()-  8lM  10 /S10%& 10%5&'()-`y&10%5&'()- 10H 10H
10Hl ,5g10%H&'()-z F4S10%H&'()-l 1g10%H&'()-8Qiuj_@  



10S&10%"&'()-  105 105 105<10%5&'()-! s$ 10%55&'()-s$ 10%5&'()-&
10%5&'()-bC  10S 10%5&'()-9'm10%5&'()- 10" 10" 10"<10%"&'()-&3  10%"&'()-f/
10%&'()- X &^dEbC  10 10%5&'()- 10%5&'()-&&10%5&'()- 10%5&'()-& 10%5&'()-&l
10%5&'()-%p}^?bC  10&6 10%5&'()-410%5&'()-!0 10%55&'()-&.Z10%5&'()-&*
10%5&'()-!$ 10%55&'()-  !"/ibC  10&10%"&'()-Ll  10%"&'()-LS
10%&'()-&m10%"&'()- 105 105 105<10%5&'()-:x%dEbC  109  10%"&'()-
10%"&'()-910%"&'()-9z 10%"&'()-L 10%"&'()-L 10%"&'()-%cpsaBbC  10&Y.
10%"&'()-!`'10%zz&'()- `'10%"&'()-`'10%&'()-9$10%"&'()-L"g 10%"&'()- 



I dE:/ 10" 10"<10%"&'()-98 10%"&'()-96g 10%"&'()-94g 10%"&'()-92g
10%"&'()-&L0 10%"&'()- *uVK@5 105 105 1050<10%5&'()-!  10%55&'()-
10%5&'()-  10%5&'()-s%10%5&'()- 10"Nnq^?VK@5 1059y z 10%"&'()-! Lyg
10%""&'()- Lyg 10%"&'()-  Lz 10%"&'()-@Lz 10%&'()-@!Lz 10%b"b"&'()-@~_=5
10!& 10%HH&'()-Z&l10%H&'()-  10" 10" 10"<10%"&'()-! &Y( 10%""&'()-&Y(
10%"&'()-CBEFGHV}rg\=5 10'm10%&'()- 10H 10H 10H<10%H&'()-! Y 10%HH&'()--#Y
10%H&'()--#!@10%HH&'()-`Va?g\=5 10!   10%p*p*&'()-m !   10%00&'()-m
sZ10%&'()-3F10%&'()-`Y  10%&'()-`@ 10%&'()-BaBg\=5 10!9F"g 10%&'()-9S
10%&'()-9s 10%&'()-3 



Y10%&'()-S#s10%&'()-!   10%&'()-m B;dEg\=5 10!96g 10%&'()-94 10%&'()-9@,
10%&'()-9Y( 10%&'()-9@&g 10%&'()-Ls$ 10%&'()-;~eF5
10!L,10%"&'()-%m10%"&'()-  10 10 1010%&'()- 0<10%&'()-9y8 10%&'()-
:rhfaBeF5 10!& 10%"&'()-!9 10%""&'()-L10%"&'()-Ly 10%"&'()-L` 10%"&'()-  F
10%"&'()-f#bC8 1 10"<10%"&'()-& 10%"&'()-1%l10%"&'()-l 10" 10" 10"
<10%"&'()-94 10%"&'()-_ mN/9 10%&'()-[~10%&'()-9y 10%&'()-  9Y  10%&'()-L@
10%&'()-&$fm10%&'()- 10" 10" K AjlmnodYNC9 10% 10 10
10<10%&'()-L8m10%&'()-L6 10%&'()-9. 10%&'()-[,S10%&'()-o|GdEYNC9 10%
>"N10%5&'()- 10%5&'()-910%5&'()- &, 10%5&'()-'&,
10%5&'()-'$m10%5&'()-G])nstudE:/ 105 



105<10%5&'()- 96 10%5&'()-96 10%&'()-&4 10%5&'()-&s0 10%5&'()-&$ 10%5&'()-
uv>wuV7/ 10  f10%&'()-`L@10%&'()-LF  10%&'()-`,y 10%&'()-!n`,y
10%55&'()-Y%m10%&'()-  105w1ldE7/ 10  fLT 10%&'()- 10%&'()- 10%&'()-LT
10%&'()-L 10%&'()-`y 10%&'()-J2dE7/ 10  fLl. 10%&'()-
f,10%&'()-Ls*10%&'()-Ll( 10%&'()-9y& 10%&'()-9 10%&'()-2o0>ABCdE:/ 10
10<10%&'()-`8l10%&'()-L6z 10%&'()-L4g 10%&'()-9y2z 10%&'()-Ls0
10%&'()-CDQWbyrP1/ 9f 10%&'()-!!Sf10%&'()-!@Sf10%&'()-Sf10%&'()-!FSf10%
&'()-$10%&'()-  10:|AdE1/ 9f 10%99* 10%&'()-  l(10%&'()-9 10%&'()- Lf
10%&'()-L 10%&'()-9 10%&'()-A}6sdE1/ 9f 10%96 10%&'()-L4 10%&'()-9y2
10%&'()-Ls0z 10%&'()-9l. 10%&'()-9f, 10%&'()-pfb@ 9f 1! & 10%""&'()-z0&
10%"&'()-z9, 10%"&'()-%m10%"&'()- 10 10 1098 10%&'()-f%()*+9ZbC 9f 1!  Y
10%"&'()-L@g10%"&'()-%@m10%"&'()- 



10" 10" 10"<10%"&'()-&$ 10%"&'()-TbdEbC 9f 1!9 10%"&'()-
10%"&'()-9310%"&'()-& 10%"&'()-9S 10%"&'()- Ls 10%"&'()-%\a?bC 9f
!hpy,#10%B"B"&'()-!` 10%""&'()-sS 10%"&'()-  10%"&'()-910%"&'()-9
10%"&'()-0XZ^zX6bC ! ,#:10%zz&'()- !,#:10%&'()- !P`,#:10%&'()-
!=@,#:10%""&'()-  /%10%"&'()-!Fy,#10%&'()-^abcdp~\: !! 10%**&'()-@!C
10%jj&'()-@! 10%'X'X&'()-@!10%'c&'()- 10" 10" 10"3<10%"&'()-/wU3~\:
!10%'c'c&'()-
!yYs10%oo&'()-'!zyYs10%gg&'()-'!yYs10%bb&'()-'!\yYs10%'P'P&'()-'!
10%B-B-&'()-@/?\^b}zX6~\: !!P +10%&'()- ! +10%'w'w&'()-
(F10%'o&'()-!10%::&'()- !P10%oo&'()- 



!10%CC&'()- wU3~\: !010%%o%o&'()-!10%'m'm&'()-!P10%ww&'()-! +10%%%&'()- !!
+10%HH&'()- ! +10% o o&'()- +DKwU3~\: !@f)10%SS&'()- !`f)10%oo&'()-
!XXf)10%&'()- ! f)10%##&'()- !f)10%'m'm&'()- !p10%WW&'()-KQRSTb|_=
!@!y`10%ZZ&'()-]!y`10%&'()-]y`10%"&'()-]&10%"&'()- 10'o 10'o
10'oS=10%'o&'()-zX6_=
!!yM10%mm&'()-:!lyM10%F"F"&'()-:!@yM10%XX&'()-:!#y`10%&'()-]y`10%&'()-]!
0y`10%&'()-]=BDz[9_= !!!,M10%ff&'()-' 10%"&'()-!0910%rr&'()-K
!q910%K"K"&'()-K !.910%}}&'()-K  (10%"&'()-Dq;aB_=
!!!,S/10%"&'()-&L-10%"&'()- F+10%"&'()-(10%"&'()-M10%"&'()-'! M10%""&'()-';
z9dB_= !!!,!C%10%&'()-C&9 10%"&'()-&7 10%"&'()-&f5 10%"&'()-&`3
10%"&'()-&Y1 10%"&'()-uf_@ !!!,& 10%"&'()-'! 9S 10%""&'()-9S
10%"&'()-9$10%"&'()- 



10" 10" 10" <10%"&'()-fPSTUVc~_@ !!!,&, 10%5&'()-&m10%5&'()- 10" 10" 10"
<10%"&'()-! & 10%""&'()-' & 10%%&'()-'1odE~_@ !!!,& 10%5&'()-
10%5&'()-&10%5&'()-y 10%5&'()-&` 10%5&'()-&F  10%&'()-0?aB~_@ !!!,&4
10%5&'()-&2 10%5&'()- 10%5&'()-!& 10%55&'()-9 10%5&'()-9 10%5&'()-/YbC
!!!,Ll 10%&'()-`S 10%&'()-%m10%&'()-  105 105 105<10%5&'()-8
10%5&'()-YTdEbC !!!,` 10%&'()-` 10%&'()-` 10%&'()-3 10%&'()-`y 10%&'()-3
10%&'()-{dEbC !!!,`2 10%&'()-L, 10%&'()-`* 10%&'()-L" 10%&'()-s S
10%&'()-sS 10%&'()-{/IbC !!!,l 10%5&'()-S-10%5&'()-9S10%5&'()-&m10%5&'()-
10 10 10L8 10%&'()-IM`dEbC !!!,& :10%5&'()-& 10%5&'()- 10%5&'()- 10%5&'()-&
10%5&'()-%y 10%5&'()-VaBbC !!!,2 10%5&'()-. 10%5&'()-, 10%5&'()-
*10%5&'()-&(f 10%5&'()-!" 10%55&'()-,qtuvwxmbC 



!!!,s$@10%\&'()- 105 105 105<10%5&'()-&8 10%5&'()-&6 10%5&'()-&4
10%5&'()-+ldEmbC !!!, 10%\&'()- 10%\&'()-&y 10%\&'()-s10%\&'()-Y
10%\&'()-&@ 10%\&'()- > y   'dEmbC !!!, 10%\&'()- 10%\&'()- 10%\&'()-&
10%\&'()-10%\&'()-10%\&'()-'^GdEmbC !!!,* 10%\&'()-( 10%\&'()-&
10%\&'()-$10%\&'()-"&10%\&'()-  10%\&'()- 5 t   dEmbC !!!,6 10%\&'()-4
10%\&'()-y2 10%\&'()-010%\&'()-.S 10%\&'()-, 10%\&'()- 36789FbC !!!,Y
10%5&'()-&@ 10%5&'()-Y%10%5&'()-  10\ 10\ 10\<10%\&'()-8 10%\&'()-MdEbC
!!!,L10%&'()-&f10%5&'()- 10%5&'()-&f 10%5&'()-y10%5&'()-&s10%5&'()-8dEbC
!!!,&( 10%5&'()-" 10%5&'()-&  10%5&'()- 10%5&'()-10%5&'()- L10%5&'()-iVdEbC
!!!,98g 10%5&'()-&6 10%5&'()-&4 10%5&'()-&2 10%5&'()-. 10%5&'()-*
10%5&'()-&mbC !!!,L 10%"&'()-L 



10%"&'()-9S 10%"&'()-%Sm10%"&'()- 105 105 105<10%5&'()-,jEPdEbC
!!!,9z10%"&'()- 9 10%"&'()-9 10%"&'()-L 10%"&'()-9 10%"&'()-L
10%"&'()-Pr5aBbC !!!,94 10%"&'()-92 10%"&'()-! 9* 10%""&'()-9* 10%"&'()-&
10%"&'()- 10%"&'()-5EbC !!!,&l  10%5&'()-&@ 10%5&'()-`@&l10%5&'()- 10" 10"
10"=10%"&'()-96 10%"&'()-EFaBbC !!!,& 10%5&'()-9 10%5&'()-& 10%5&'()-&
10%5&'()-& 10%5&'()-!& 10%55&'()-5qaBbC !!!,&0 10%5&'()-!  10%55&'()-
10%~&'()- 10%5&'()-10%5&'()-&z10%5&'()-qlqrstbC !!!,9S
10%"&'()-,&m10%"&'()- 105 105 105<10%5&'()-&6 10%5&'()-&2 10%5&'()- X
!R!dEbC !!!, 10%"&'()-s10%"&'()-9 10%"&'()-9 10%"&'()-L 10%"&'()-Ll
10%"&'()-R!!">#{#-$c$dEbC !!!, 010%"&'()-9* 10%"&'()-9( 10%"&'()-9"
10%"&'()-& 10%"&'()-9 10%"&'()-c$$$&%b%h%i%j%k%dYNC !!!, 10" 10"
10"=10%"&'()-L8 10%"&'()-96 10%"&'()-94 10%"&'()-92
10%"&'()-k%x%%&$&/&e&dEYNC !!!, 10%5&'()-`10%5&'()-9ss10%5&'()-sl f
10%5&'()-0&@ 10%&'()-l%,m10%5&'()-e&&&%'h'''dEYNC 



!!!, 9 10%5&'()-& 10%5&'()-9 10%5&'()- 10%5&'()-& 10%5&'()-9g
10%5&'()-'((I(()8)dEYNC !!!, &* 10%5&'()-9( 10%5&'()-&$
10%5&'()-"10%5&'()-` 10%5&'()-&F 10%5&'()-8){)))/*n**dEYNC !!!, &6z
10%5&'()-94 10%5&'()-&2 10%5&'()-010%5&'()-&. 10%5&'()-&,
10%5&'()-******+,,b@ !!!,! 9S 10%""&'()-S9S 10%"&'()-S&m10%"&'()- 105 105
105<10%5&'()-&8 10%5&'()-,-..00000}^SH= !!! 10" 10" 10" =10%"&'()-! &
10%""&'()-  & 10%J&'()- & 10%"&'()- ! 9S 10%""&'()-S00X11U222aBSH= !!! 10
10%\&'()- 10%\&'()-! ` 10%\\&'()-` 10%\&'()-S 10%\&'()-3%10%\&'()-
233q44475aBSH= !!! 10. 10%\&'()-! ( 10%\\&'()-( 10%X&'()-$ 10%\&'()-"
10%\&'()- 10%\&'()-75q55546x6666dE:/ 10\ 10\<10%\&'()-8 10%\&'()-6
10%\&'()-94 10%\&'()-2 10%\&'()-0 10%\&'()-666697S778xY:/ 10\&s 10%"&'()-
l10%"&'()-&f 10%"&'()-sF  10%"&'()-& 10%"&'()-L$Z10%"&'()- 



10\8888889 9+;b@ 10\!|9!10%@@&'()-9910%@&'()-$f10%@&'()- 10" 10" 10"
<10%"&'()-&@10%"&'()-+;;;E<<==zX9b@
10\610%@&'()-!i/&!10%@@&'()-!i'!10%@@&'()-y!x!&!10%@@&'()-s&10%@&'()-!`9!10
%@@&'()-g=====>>>>b@ 10\!10%&'()-L 10%G&'()-`10%G&'()-&m10%G&'()- 10@ 10@
10@`<10%@&'()->>!>$>'>->8>}[9b@
10\!4z10%{{&'()-S!.z10%GG&'()-Sss10%G&'()-`10%G&'()-!,10%gg&'()-!10%bb&'()-
8>;>h@@@AAaBb@
10\!4&*t!10%G&'()-Y(!10%G&'()-S&!10%G&'()-$G"10%G&'()-3`!10%G&'()-!$z10%kk&
'()-SAABQBZB]B_BaBdH,@ 10%G&'()-y@10%G&'()-&;
10%G&'()-410%G&'()-@2!10%G&'()-`0!10%G&'()-Y.!10%G&'()-aBbBcBdBqBuBzBBBbC
10%G&'(10%&'()-3 G10%&'()-Y10%&'()-  Y10%&'()-,&9m10%&'()- 10G 10G
10GBBBBBBCaBbC 10%G&',!10%&'()-,!10%&'()-!s10%33&'()-#10%&'()-y10%&'()-F
Z10%&'()-C;EEEeFFFaBbC
10%G&'L<10%&'()-8!10%&'()-4!10%&'()-2!10%&'()-.!10%&'()-!Y
G%10%SS&'()-FFFFFFFF}^?1C
10hh10%hh&'()--)10%hh&'()-)10%hh&'()-m)10%hh&'()-)!S10%hh&'()-Y!10%UU&'()-F
FFFH1HMHQHeCC 10hh!QY S10%{{&'()- Y S10%A
&'()-Sy10%&'()-S`!10%&'()-`S&Lm10%&'()-  10hh 



10hhQHJCJJJJ<KaBCC 10hh31!10%&'()-.!10%&'()- ,!10%&'()-
*`!10%&'()-!)F%10%##&'()- 9!10%&'()-<KKKKLLLLLxmbC 10hh'm10% U&'()-4 10 10
10`;10%&'()-l7!10%&'()-S5!10%&'()-3!10%&'()- LTLWNOO{P~PzX9mbC 10hL;10%
U&'()-! 3"10% U U&'()-'!33"10% U U&'()-'!<3"10% U U&'()-'!3"10% U
U&'()-'s!10% U&'()- Normal" "Heading 13]c" "Heading 23]c" "Heading 33]c"
"Heading 43]c" "Heading 53]c" "Heading 63]c" "Heading 73]c" "Heading 83]c"
"Heading 93]c"A "Default Paragraph Font6 V#(E-285>C+INSuY]_djp4u
{!GnuC*cSUv8sj"'-35:c?CI~MRTVXZ\^`bdfhjlnprtvxz|~0d" (+-3y56AbIxPeXkdlj
u%~=AX^Pq %.7AF~P78t*!V"&& 'o)*Z+,D0=2345;
=?0AB=CEF=HIrK,LNMNPdQSBV"WeXZ1\s^^bcdfg0hijZmRnt uwx~(B&8%V;f
oGuw2CAf^/KD;fY{I' P5EqR!c$k%e&'8)*,027568+;=>8>AaBBCFFQH<KL~P 



!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{6Times New
RomanArialCourier New"h Root EntryWordDocumenth
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~ 


