SPHERICAL CARRIERS FOR OLEFIN POLYMERIZATION CATALST, CATALYST
COMPONENTS, CATALYST, AND PREPARATION METHODS THEROR

Cross Reference of Related Applications
The present application claims the benefit of thkin€se Patent Application Nos.
201310491393.6, 201310491641.7 and 2013104916#@®on October 18, 2013, which are

incorporated herein by reference in their entigety for all purposes.

Field of the Invention
The present invention relates to a spherical cafae olefin polymerization catalyst, a

catalyst component, a catalyst, and preparatiomotst therefor.

Background Art

Most of catalysts for olefin polymerization are paged by supporting a titanium
halide on an active magnesium chloride. A commagthod used to prepare the active
magnesium chlorides is to react anhydrous Mg®ith an alcohol to form a magnesium
chloride-alcohol adduct of general formula: Mg@ROH-nHO. Then, a titanium halide
is supported on such an adduct to afford a solidlgst component for olefin polymerization.
Such alcohol adducts may be prepared by known psese such as spray drying process, spray
cooling process, high-pressure extruding processhigh-speed stirring process. See, for
example, US4,421,674, US4,469,648, WO0O8707620, WQ@®984, US5,100,849,
US6,020,279, US4,399,054, EP0395383, US6,127,304U86,323,152.

Other magnesium-containing complex carriers usegfuhe preparation of catalysts for
olefin polymerization are also known in the art.orfexample, CN102040681A discloses a
compound that can be used as a carrier of catafpst®lefin polymerization, having a

R2
(ltHX Ry, X

|
structure of: ¢ Rlo)mMg(OFH)”(OCH ?H)p wherein R is a G-Cy linear or branched alkyl,
R3 R3

R, and R are identical or different, and are independentygrogen or unsubstituted or
halogen-substituted ;&Cs linear or branched alkyl; X’s are chlorine or briom, and one of
the X’s may be &Cy4 alkyl, C;-Cy4 alkoxy, G-Ci4 aryl or G-Cy14 aroxy; m is in a range of
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from 0.1 to 1.9, nis in a range of from 0.1 to,1add p + m + n = 2. Said compound is
prepared as follows: MgxXreacts with an alcohol of general formulad® in the presence
of an inert dispersion medium at 30 to 160to form a magnesium halide-alcohol adduct
solution; then the solution reacts with an oxirasmmpound at 30 to 16Q, to form the
magnesium compound useful as a carrier, whereis hiorine or bromine, Ris a G-C;»
linear or branched alkyl. CN102040680A also disel® an olefin polymerization catalyst,
which is prepared by using said compound usefulaasarrier of olefin polymerization
catalyst disclosed in the above-mentioned patepliegion.

There is still need to a magnesium-containing caxpr spherical carrier that can be
used in the preparation of a catalyst componenwfefin polymerization and a method by
which such a magnesium-containing complex or sglaégarrier can be simply, effectively,
and low-costly prepared. There is also still ndeda catalyst component for olefin
polymerization that exhibits desired properties,ctsuas high activity and high

stereo-directing ability.

Summary of the Invention

An object of the invention is to provide a methamt fpreparing a solid composition
(typically spherical carrier) that is useful in tipgeparation of an olefin polymerization
catalyst.

A further object of the invention is to provide alid composition (typically spherical
carrier) prepared by the above method.

A still further object of the invention is to prale a catalyst component for olefin
polymerization that is prepared by using said sobdposition as a carrier.

A still further object of the invention is to pral@é a catalyst for olefin polymerization
comprising said catalyst component.

A still further object of the invention is to prae use of the catalyst in olefin
polymerization.

In some embodiments, the present invention providemethod for preparing a
spherical carrier that is useful in the preparawdran olefin polymerization catalyst, which
method comprises reacting at least the followingnponents: (a) a magnesium halide, (b) an
organic compound containing active hydrogen, andfcepoxide, in the presence of at least
one polymeric dispersion stabilizer, to directlegpipitate a particulate solid product.
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In some embodiments, the present invention provalepherical carrier prepared by
the above-described method.

In some embodiments, the present invention provalgsocess for preparing a solid
composition that is useful in the preparation of catalyst component for olefin
polymerization, comprising the steps of:

(a) reacting a magnesium halide of formula Mgiith an alcohol of formula FOH in
the presence of at least one polymeric disperstambilizer at 30 to 160°C, to form a
magnesium halide-alcohol adduct solution; and

(b) reacting the magnesium halide-alcohol addutiitemn with an epoxide represented

/\
by formula (2): Ri—CHTCH—Rs ()
at 30 to 16C°C, to directly precipitate particles of the soliontposition,

wherein, X is halogen; Ris a G-Cy; linear or branched alkyl; Rand R are identical
or different, and are independently hydrogen orulnssituted or halogen-substituted-Cs
linear or branched alkyl, and

wherein, relative to one mole of the magnesiumdealthe amount of the alcohol used
ranges from 3 to 30 moles and the amount of theieporepresented by the formula (2) used
ranges from 1 to 10 moles; and the polymeric disjo@r stabilizer is used in an amount of
from 0.1 to 10 wt%, based on the total weight &f thagnesium halide and the alcohol.

In some embodiments, the present invention provaleslid composition prepared by
the above-described process.

In some embodiments, said solid composition congsriga magnesium compound

represented by formula (1) and an epoxide represeny formula (2),
Ry

CHX

(R;0),Mg(OCH), o
/N
R; (1) Ry CH—CH—R; ()
wherein, R is a G-C;; linear or branched alkyl; Rand R are identical or different, and are
independently hydrogen or unsubstituted or halog@stituted &Cs linear or branched
alkyl; X is halogen; m is in a range of from 0.1%®, n is in a range of from 0.1 to 1.9, and

m+n=2; and



wherein the content of the epoxide representechbyfarmula (2) is in a range of from
0.01 to 0.8 moles per mole of the magnesium comgaepresented by the formula (1).

In some embodiments, the present invention provaedleatalyst component for olefin
polymerization, comprising reaction products of thkowing components:

(1) a solid composition, which is the sphericalr@aror solid composition according to
the invention;

(2) at least one titanium compound; and

(3) optionally, at least one internal electron dono

In some embodiments, the present invention providesiethod for preparing the
catalyst component, which method comprises thesstép

(1) providing the spherical carrier/solid compasitiaccording to the invention; and

(2) contacting and reacting the spherical carraids composition with a titanium
compound in the presence or absence of an ineresgland optionally adding at least one
internal electron donor at one or more stages leefduring and/or after the reaction.

In some embodiments, the present invention providescatalyst for olefin
polymerization, comprising:

(i) the catalyst component for olefin polymerizatiaccording to the present invention;

(i) at least one alkyl aluminum compound; and

(iii) optionally, at least one external electromao.

In some embodiments, the present invention proviges of the catalyst for olefin
polymerization in olefin polymerization reaction.

By means of these technical solutions, the presergntion achieves the following
virtues:

(1) in the preparation of the solid composition spherical carrier, solid particles
having good particle morphology and narrow partisiee distribution can be obtained
without adding an inert dispersion medium, theremhancing the solid composition or
spherical carrier output of unit volume of reactor;

(2) compared to the inert dispersion media usedhi@ prior art, the polymeric
dispersion stabilizer used in the preparation ef$blid composition or spherical carrier can
be recovered more easily, thereby reducing thescastociated with the recovering;

(3) when the catalysts for olefin polymerizatiorcading to the invention are used in

olefin polymerization (especially propylene polynzation or copolymerization), the
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resultant polymers have relatively high isotactedt and

(4) the catalysts for olefin polymerization accarglito the invention exhibit high
activities.

These and other features and virtues of the inoentiill be apparent from the following

descriptions in details.

Brief Description of Drawings
The drawings are provided to further illustrate theention and constitute a part of the
specification. The drawings and the following dgson together explain the invention, but
do not limit the invention. In the drawings:
Figure 1 shows 8H-NMR spectrum of the spherical carrier prepare@iample 1;
Figure 2 shows 8H-NMR spectrum of the spherical carrier prepare@iample 2;
Figure 3 shows 8H-NMR spectrum of the spherical carrier prepare@iample 13;
Figure 4 shows 8H-NMR spectrum of the spherical carrier prepare@iample 16;
Figure 5 is an optical microphotograph of the spdedrcarrier prepared in Example 1,
and
Figure 6 is an optical microphotograph of the luogorier prepared in Comparative

Example 3.

Detailed Description of the Preferred Embodiments

As used herein, the term “spherical carrier” meas the carrier is of sphere-like particle
shape, but does not require that the carrier pedect spherical shape.

As used herein, the term “carrier” means a maténeal does not possess activity for olefin
polymerization, that is, the carrier does not coisg@an active component that may catalyze
the polymerization of an olefin, such as a titanicmmpound.

As used herein, the expression “directly precigitatsolid product” has the following
meanings:

(1) the solid product is precipitated through chesmhreaction, that is, in the preparation,
the solid product is directly precipitated, througfemical reaction, from the original system,
and there is no need to the use of other meansasghporizing a solvent or altering system
temperature (such as spray drying, reducing syséemperature) in order to precipitate solid

particles from the reactants; and



(2) the acquirement of the shape (typically spraraghape) of the solid product can be
achieved without needing to introduce an inert iearrmaterial having good particle
morphology (for example, S metal oxides, or the like) in the preparation.

In a first aspect, the present invention providesmathod for preparing a solid
composition that is useful in the preparation ofcd@fin polymerization catalyst component
and that is typically of spherical shape, which moet comprises reacting at least the
following components: (a) a magnesium halide, (lb)oaganic compound containing active
hydrogen, and (c) an epoxide, in the presence tdastt one polymeric dispersion stabilizer,
to directly precipitate a solid product.

In a preferred embodiment, the method for prepathegsolid composition according
to the invention comprises:

(1) reacting the magnesium halide with the orgaompound containing active
hydrogen in the presence of the at least one paligmdispersion stabilizer to form a
complex solution; and

(2) reacting the complex solution with the epoxitte directly precipitate solid
particles.

In step (1), the amount of the organic compoundt@iomg active hydrogen used may
range from 3 to 30 moles, and preferably from 42@ moles, relative to one mole of the
magnesium halide.

According to the invention, the amount of the pogma dispersion stabilizer used may
range from 0.1 to 10 wt%, and preferably from @5twt%, based on the total weight of the
magnesium halide and the organic compound contgiaative hydrogen.

Reaction conditions of step (1) may include: a teactemperature of from 30 to 160
°C, and preferably from 40 to 12TC; and a reaction time of from 0.1 to 5 hours, and
preferably from 0.5 to 2 hours. The reaction irpst(l) may be carried out in a
conventional reactor or vessel. Preferably, tleetien in step (1) is carried out in a closed
vessel, for example, reaction kettle.

The magnesium halide used in the method accordinthé invention is of general
formula MgX;, wherein X is halogen, and preferably bromine,ocinle or iodine. More
preferably, the magnesium halide is at least oneseh from magnesium dichloride,
magnesium dibromide and magnesium diiodide, and meferably magnesium dichloride.

The organic compound containing active hydrogerduse¢he method according to the
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invention is preferably an alcohol of formula®H, wherein R is preferably a ¢Cg linear

or branched alkyl, more preferably a-Cs linear or branched alkyl, such as ethyl, propyl,
butyl or pentyl. Particularly, the alcohol may Her example, at least one chosen from
methanol, ethanol, propanol, isopropanol, n-butasobutanol, pentanol, isopentanol, n-hexanol,
n-octanol, and 2-ethylhexanol.

According to the invention, there is no specifimiiation on the molecular weight of
the polymeric dispersion stabilizer. However,stpreferred that the polymeric dispersion
stabilizer has a weight average molecular weighHaader than 1,000, more preferably larger
than 3,000, and still more preferably from 6,00@2t600,000. Particularly, the polymeric
dispersion stabilizer may be at least one chosemm frpolyacrylates, styrene-maleic
anhydride copolymers, polystyrene sulfonates, nagknesulfonic acid-formaldehyde
condensation products, condensed alkyl phenyl ethdfates, condensed alkylphenol
polyoxyethylene ether phosphates, oxyalkyl acrylatecopolymermodified
polyethyleneimines, poly(1-dodecyl-4-vinylpyridimiu bromide)s, poly(vinylbenzyl
trimethyl ammonium salt)s, poly(vinyl alcohol)s,lpacrylamides, ethylene oxide-propylene
oxide block copolymers, polyvinylpyrrolidones (PVJPspoly(vinylpyrrolidone-co-vinyl
acetate)s, poly(ethylene glycol)s (PEGS), alkylptgrolyoxyethylene ethers and poly(alkyl
methylacrylate)s, preferably at least one of patyypyrrolidone,
poly(vinylpyrrolidone-co-vinyl acetate)s and poliiiglene glycol)s.

According to the invention, the magnesium halides brganic compound containing
active hydrogen and the polymeric dispersion siadil may participate, in a form
comprising a minor amount of water, in the formatiof the magnesium halide-alcohol
adduct solution. So-called “minor amount of wateneans water inevitably introduced
during industrial production or storage or transption, but not added purposely.

In step (1), the magnesium halide, the organic caumpl containing active hydrogen
and the polymeric dispersion stabilizer may be addeany addition order.

In the method according to the invention, the amairthe epoxide used may range
from 1 to 10 moles, and preferably from 2 to 6 nsoleelative to one mole of the magnesium
halide.

Reaction conditions of step (2) may include: a tieectemperature of from 30 to 160
°C, and preferably from 40 to 12TC; and a reaction time of from 0.1 to 5 hours, and

preferably from 0.2 to 1 hour.



The epoxide used in the method according to thentien is preferably a compound
represented by formula (2):
O

/ N\

Rz—CH—CH_R3 (2)

wherein R and R are identical or different, and are each indepatlgehydrogen or
unsubstituted or halogen-substituted-@ linear or branched alkyl, more preferably
hydrogen or unsubstituted or halogen-substitutedC£€linear or branched alkyl, and still
more preferably hydrogen, methyl, ethyl, propyllacbmethyl, chloroethyl, chloropropyl,
bromomethyl, bromoethyl or bromopropyl. Particljyaithe epoxide may be at least one
chosen from epoxy ethane, epoxy propane, epoxynbutapoxy chloropropane, epoxy
chlorobutane, epoxy bromopropane, and epoxy brotaoku

In the method according to the invention, an irtkspersion medium is optionally used
in step (1) and/or step (2). The inert dispersioedium is ones commonly used in the art.
For example, the inert dispersion medium may b&ast one chosen from liquid aliphatic,
aromatic or alicyclic hydrocarbons and siliconesoil Particularly, the inert dispersion medium
may be at least one of liquid linear or branchddaés having a carbon chain length larger
than 6 carbons, aromatic hydrocarbons (for exampé&jene), kerosenes, paraffin oils,
vaseline oils, white oils, and methylsilicone oilsWhen the inert dispersion medium is used
in step (1) and/or step (2), a volume ratio of thert dispersion medium to the organic
compound containing active hydrogen may range fdot?2 to 1:20, and preferably from
1:0.51t0 1:10. In a preferred embodiment, no iméspersion medium is used in both steps
(1) and (2).

In the method according to the invention, in theirse of the reaction of the feeds
including at least the component (a), the compong@jt and the component (c), a
conventional additive component, such as an elacti@nor, may be introduced in addition
to the components (a), (b) and (c). The electromod may be an electron donor compound
conventionally used in the art, such as ethergrgsketones, aldehydes, amines, amides,
alkoxysilanes, and the like, and preferably atiea® of ethers, esters, and alkoxysilanes.

In the method according to the invention, it isfpreed that no titanium tetrachloride is
introduced in the course of the reaction of thedfemcluding at least the component (a), the
component (b) and the component (c).

In some preferred embodiments, the method for pregathe solid composition
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comprises the steps of:

(1) reacting the magnesium halide of formula Mgkith the alcohol of formula FOH
in the presence of the at least one polymeric d&pe stabilizer at 30 to 16TC, to form a
magnesium halide-alcohol adduct solution; and

(2) reacting the magnesium halide-alcohol adductutsmn with the epoxide
represented by the formula (2) at 30 to X€0) to directly precipitate particles of the solid
composition,

wherein, X is halogen; Rs a G-Cj; linear or branched alky, and

wherein, relative to one mole of the magnesiumdealthe amount of the alcohol used
ranges from 3 to 30 moles and the amount of thidporepresented by the formula (2) used
ranges from 1 to 10 moles, and the polymeric disip@r stabilizer is used in an amount of
from 0.1 to 10 wt%, based on the total weight of thagnesium halide and the alcohol.
Preferably, relative to one mole of the magnesiaiidk, the amount of the alcohol used ranges
from 4 to 20 moles and the amount of the epoxigeagented by the formula (2) used ranges
from 2 to 6 moles, and the polymeric dispersiorbgizer is used in an amount of from 0.2
to 5 wt%, based on the total weight of the magnednalide and the alcohol.

In these preferred embodiments, the reaction tiomesfep (1) may range from 0.1to 5
hours, and preferably from 0.5 to 2 hours; andrdetion time for step (2) may range from
0.1 to 5 hours, and preferably from 0.2 to 1 hour.

In some specific embodiments, the method for priegaa solid composition comprises
the steps of:

(1) reacting the magnesium halide of formula Mgiith the alcohol of formula FOH
in the presence of the at least one polymeric dspe stabilizer at 30 to 16TC, preferably
40 to 120°C, in a closed vessel for 0.1 to 5 hours, preferdhb to 2 hours, to form a
magnesium halide-alcohol adduct solution, i.e..cmplex solution;

(2) reacting the magnesium halide-alcohol adductutsan with the epoxide
represented by the formula (2) at 30 to €0 preferably 40 to 120C, for 0.1 to 5 hours,
preferably 0.2 to 1 hour, to directly precipitatdid particles; and

(3) recovering the solid particles via a solid-lidseparation technique, to obtain a
solid composition product.

In other specific embodiments, the method for preygpa solid composition comprises
the steps of:



(1) heating a mixture of the magnesium halide,aleehol and the at least one polymeric
dispersion stabilizer in a closed vessel with isiiyito a temperature of from 30 to 180, and
preferably from 40 to 120C, and allowing the mixture to react for 0.1 to Bubs, and
preferably 0.5 to 2 hours, to form the magnesiuidieaalcohol adduct solution, wherein the
amount of the alcohol used ranges from 3 to 30 sp@ed preferably from 4 to 25 moles, per
mole of the magnesium halide, and the amount ofpiblgmeric dispersion stabilizer used is
from 0.1 to 10 wt%, and preferably from 0.2 to 5%ytbased on the total weight of the
magnesium halide and the alcohol; and

(if) adding the epoxide represented by the form{@lato the magnesium halide-alcohol
adduct solution with stirring, and allowing the muire to react at 30 to 180, and preferably
40 to 120C, for 0.1 to 5 hours, preferably 0.2 to 1 hourd amore preferably 0.3 to 1 hour, to
directly precipitate solid particles, wherein thm@unt of the epoxide used ranges from 1 to
10 moles, and preferably from 2 to 6 moles, peramalthe magnesium halide; and

(3) recovering the solid particles via a solid-lidseparation technique, to obtain a
solid composition product.

In the method according to the invention, the rerow of the solid particles may be
accomplished by a conventional solid-liquid separattechnique known in the art, for
example, filtration, decantation, or centrifugatiba. In addition, step (3) may further
comprise washing the obtained solid compositioniplas with an inert hydrocarbon solvent
and drying. The inert hydrocarbon solvent is pralidy a liquid alkane having a carbon
chain length larger than 4 carbons or an aromatirdcarbon, for example, hexane, heptane,
octane, decane, toluene, or the like.

In a second aspect, the present invention provédsslid composition prepared by the
method described-above. The solid compositiorypscally of spherical shape and can be
used, as a carrier, in the preparation of a catalysiponent for olefin polymerization.

In some embodiments, the solid composition compgrigse magnesium compound
represented by formula (1) and an epoxide represeny formula (2),

R,

CHX

(R,0),,Mg(OCH), o

/ N\

R3 (1) RZ—CH_CH_R3 (2)
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wherein, R is a G-C;; linear or branched alkyl, preferably a-Cg linear or branched alkyl,
and more preferably a,€Cs linear or branched alkyl, such as ethyl, propyltyb or pentyl;
R, and R are identical or different, and are independefyyirogen or unsubstituted or
halogen-substituted ;&Cs linear or branched alkyl, preferably hydrogen asubstituted or
halogen-substituted :&C3 linear or branched alkyl, and more preferably loggm, methyl,
ethyl, propyl, chloromethyl, chloroethyl, chlorogmd, bromomethyl, bromoethyl or
bromopropyl; X is halogen, preferably bromine, aife or iodine, and more preferably
chlorine; mis in a range of from 0.1 to 1.9, andfprably from 0.5 to 1.5, nis in a range of
from 0.1 to 1.9, and preferably from 0.5 to 1.5;+m = 2, and most preferably, mis 1 and n
is 1; and

wherein the content of the epoxide representechbyfoérmula (2) is in a range of from 0.01
to 0.8 moles, preferably from 0.02 to 0.5 moleg] arore preferably from 0.02 to 0.3 moles,
per mole of the magnesium compound representetidyormula (1).

The epoxide represented by the formula (2) is asmeed above.

In some embodiments, the solid composition consestsentially of the magnesium
compound represented by the formula (1) and thidporepresented by the formula (2),
and comprises optionally a trace amount of the pelyc dispersion stabilizer.

The solid composition is preferably present in fibven of spherical particle and has an
average particle size (D50) of preferably from 8QL25um, and more preferably from 40 to
85um. The solid composition has preferably a partidee distribution value
(SPAN=(D90-D10)/D50) of from 0.6 to 2.5, and moreeferably from 0.6 to 0.85. The
average particle size and the particle size distrdm value of the solid composition may be
measured on Masters Sizer Model 2000 (manufactweédalvern Instruments Co., Ltd.).

In a third aspect, the present invention providesasalyst component for olefin
polymerization, comprising reaction products of tokowing components:

(1) the above-described solid composition accordinthe invention;

(2) at least one titanium compound; and

(3) optionally, at least one internal electron dono

In some embodiments, the catalyst component accgrdio the invention is
characterized in that the solid composition comggiga magnesium compound represented

by formula (1) and an epoxide represented by foen{),
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R,

CHX

(R,0),Mg(OCH), o

/ N\

R, 1) R;—CH—CH—R; )
wherein, R is a G-Cy; linear or branched alkyl, preferably a-Cg linear or branched alkyl,
and more preferably a,€Cs linear or branched alkyl, such as ethyl, propyltyb or pentyl;
R, and R are identical or different, and are independetiyglrogen or unsubstituted or
halogen-substituted ;6&Cs linear or branched alkyl, preferably hydrogen asubstituted or
halogen-substituted ;&C3 linear or branched alkyl, and more preferably loggm, methyl,
ethyl, propyl, chloromethyl, chloroethyl, chlorogmd, bromomethyl, bromoethyl or
bromopropyl; X is halogen, preferably bromine, a¢ihe or iodine, and more preferably
chlorine; mis in a range of from 0.1 to 1.9, andfprably from 0.5 to 1.5, nis in a range of
from 0.1 to 1.9, and preferably from 0.5 to 1.5;+m = 2, and most preferably, mis 1 and n
is 1; and

wherein the content of the epoxide representechbyfarmula (2) is in a range of from
0.01 to 0.8 moles, preferably from 0.02 to 0.5 mspl@nd more preferably from 0.02 to 0.3
moles, per mole of the magnesium compound repreddny the formula (1).

Preferably, the epoxide represented by the fornfR)as at least one of epoxy ethane,
epoxy propane, epoxy butane, epoxy chloropropgoexyechlorobutane, epoxy bromopropane,
and epoxy bromobutane.

In some embodiments, in the reaction to form thelgat component, relative to one
mole of the magnesium compound represented bydimaula (1) in the solid composition,
the titanium compound is used in an amount of f®to 200 moles, and preferably from 10
to 100 moles, and the internal electron donor isdus an amount of from 0 to 0.5 moles,
and preferably from 0.08 to 0.4 moles.

The titanium compound may be any titanium compogondhmonly used in the art.
For example, the titanium compound may be chosem fthose represented by a formula:
Ti(ORy)4-2Xa, Wherein R may be a &Cy4 aliphatic hydrocarbyl, preferably a C1-C8 alkyl,
such as methyl, ethyl, propyl, butyl, pentyl, hexlgkeptyl, or the like, X may be halogen,
such as F, CI, Br, | or a combination thereof, ansl an integer ranging from 0 to 4. Preferably,
the titanium compound is chosen from titanium tefitaride, titanium tetrabromide,
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titanium tetraiodide, tetrabutoxy titanium, tetfa@ty titanium, tributoxy titanium chloride,
dibutoxy titanium dichloride, butoxy titanium tritdride, triethoxy titanium chloride,
diethoxy titanium dichloride, and ethoxy titaniunchloride.

The internal electron donor may be any of the maérelectron donor compounds
commonly used in the art. For example, the inteslactron donor may be chosen from
esters, ethers, ketones, amines and silanes. rRbéfethe internal electron donor is chosen
from esters of aliphatic and aromatic mono- andyqEsic carboxylic acids, esters of diol,
and di-ethers.

Preferably, the esters of aliphatic and aromaticioacand poly-basic carboxylic acids
are chosen from benzoates, phthalates, malonatesinates, glutarates, adipates, sebacates,
maleates, naphthalene dicarboxylates, trimellitateenzene-1,2,3-tricarboxylates, and
pyromellitates. More preferably, the esters opladitic and aromatic mono- and poly-basic
carboxylic acids are chosen from ethyl benzoatethgi phthalate, di-iso-butyl phthalate,
di-n-butyl phthalate, di-iso-octyl phthalate, diectyl phthalate, diethyl malonate, dibutyl
malonate, diethyl 2,3-di-iso-propylsuccinate, d-sutyl 2,3-di-isopropylsuccinate,
di-n-butyl 2,3-diisopropylsuccinate, dimethyl 2,Bidopropylsuccinate, di-iso-butyl
2,2-dimethylsuccinate, di-iso-butyl 2-ethyl-2-melhyccinate, diethyl
2-ethyl-2-methylsuccinate, diethyl adipate, dibutgdipate, diethyl sebacate, dibutyl
sebacate, diethyl maleate, di-n-butyl maleate, gienaphthalene dicarboxylate, dibutyl
naphthalene dicarboxylate, triethyl trimellitate, ribtutyl trimellitate, triethyl
benzene-1,2,3-tricarboxylate, tributyl benzene3-f2icarboxylate, tetraethyl pyromellitate,
and tetrabutyl pyromellitate.

Preferably, the ester of diol is chosen from theggesented by formula (1V),
B fele R
RVH—C—O—$—§—(|?—O—C—RVHI
R Ry Ryr (IV)
wherein R-Ry, are identical or different, and are independentipsen from hydrogen, 1€
linear or branched alkyl, £C;0 cycloalkyl, G-Cyo aryl, G-Cyo alkaryl and G-C,, aralkyl; two or
more groups of RRy; may be linked to form one or more ring structurgg; and Ry, are
identical or different, and are independently cimosem G-C,g linear or branched alkyl, £ 50
cycloalkyl, G-Cyo aryl, G-Cy alkaryl and G-Cyo aralkyl, wherein hydrogen atom(s) on the

phenyl ring in the aryl, alkaryl or aralkyl is/awptionally replaced with halogen atom(s).
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In the formula (IV), it is preferred that, R, Ry and R, are not simultaneously hydrogen;
it is more preferred that at least one of R;, Ry and R, is hydrogen; and it is still more
preferred that one of Rnd R, is hydrogen and the other is methyl, ethyl, projsdpropyl, butyl,
tert-butyl, phenyl or halophenyl; and one af &d R, is hydrogen and the other is methyl, ethyl,
propyl, isopropyl, butyl, tert-butyl, phenyl or loghenyl.

Preferably, the ester of diol is chosen from 1@8pptene glycol dibenzoate,
2-methyl-1,3-propylene  glycol dibenzoate, 2-ethy-propylene glycol dibenzoate,
2,2-dimethyl-1,3-propylene glycol dibenzoate, (Rptienyl-1,3-propylene glycol dibenzoate,
1,3-diphenyl-1,3-propylene glycol dibenzoate, ligheényl-1,3-propylene glycol dipropionate,
2-methyl-1,3-diphenyl-1,3-propylene glycol dipropaie, 2-methyl-1,3-diphenyl-1,3-propylene
glycol diacetate, 2,2-dimethyl-1,3-diphenyl-1,34pytene glycol dibenzoate,
2,2-dimethyl-1,3-diphenyl-1,3-propylene glycol dpronate, 1,3-di-tert-butyl-2-ethyl
-1,3-propylene glycol dibenzoate, 1,3-diphenyl-pr8pylene glycol diacetate,
1,3-diisopropyl-1,3-propylene glycol di-4-butylberate, 2-amino-1-phenyl-1,3-propylene glycol
dibenzoate, 2-methyl-1-phenyl-1,3-butylene glycabedizoate, phenyl-2-methyl-1,3-butylene
glycol dipivalate, 3-butyl-2,4-pentylene glycol ditzoate, 3,3-dimethyl-2,4-pentylene glycol
dibenzoate, (2S,4S)-(+)-2,4-pentylene glycol dilmene, (2R,4R)-(+)-2,4-pentylene glycol
dibenzoate, 2,4-pentylene glycol di-p-chlorobengpadt4-pentylene glycol di-m-chlorobenzoate,
2,4-pentylene  glycol di-p-bromobenzoate, 2,4-pamgl glycol di-o-bromobenzoate,
2,4-pentylene glycol di-p-methylbenzoate, 2,4-pkmtg glycol di-p-tert-butylbenzoate,
2,4-pentylene glycol di-p-butylbenzoate, 2-methy-pentylene glycol di-p-chlorobenzoate,
2-methyl-1,3-pentylene glycol di-p-methylbenzoate, 2-butyl-1,3-pentylene glycol
di-p-methylbenzoate, 2-methyl-1,3-pentylene glycol  di-p-tert-butylbenzoate,
2-methyl-1,3-pentylene  glycol pivalate, 2-methy3-pentylene glycol monobenzoate
monocinnamate, 2,2-dimethyl-1,3-pentylene glycblkedizoate, 2,2-dimethyl-1,3-pentylene glycol
monobenzoate monocinnamate, 2-ethyl-1,3-pentyldgeolgdibenzoate, 2-butyl-1,3-pentylene
glycol dibenzoate, 2-allyl-1,3-pentylene glycol eitzoate, 2-methyl-1,3-pentylene glycol
dibenzoate, 2-ethyl-1,3-pentylene glycol dibenzo&t@ropyl-1,3-pentylene glycol dibenzoate,
2-butyl-1,3-pentylene glycol dibenzoate, 2,2-dinyeth3-pentylene glycol dibenzoate,
1,3-pentylene  glycol di-p-chlorobenzoate, 1,3-pkmtg glycol di-m-chlorobenzoate,
1,3-pentylene  glycol di-p-bromobenzoate, 1,3-pemgl glycol di-o-bromobenzoate,
1,3-pentylene glycol di-p-methylbenzoate, 1,3-pkmg glycol di-p-tert-butylbenzoate,

14



1,3-pentylene glycol di-p-butylbenzoate, 1,3-pesng glycol monobenzoate monocinnamate,
1,3-pentylene glycol dicinnamate, 1,3-pentylenecglydipropionate, 2-methyl-1,3-pentylene
glycol monobenzoate monocinnamate, 2,2-dimethypktylene glycol dibenzoate,

2,2-dimethyl-1,3-pentylene glycol monobenzoate noammamate, 2-ethyl-1,3-pentylene glycol
dibenzoate, 2-butyl-1,3-pentylene glycol dibenzpaeallyl-1,3-pentylene glycol dibenzoate,
2-methyl-1,3-pentylene glycol monobenzoate monauimate, 2,2,4-trimethyl-1,3-pentylene
glycol diisopropylformate, 1-trifluoromethyl-3-meth2,4-pentylene  glycol dibenzoate,
2,4-pentylene glycol di-p-fluoromethylbenzoate, -Behtylene glycol di-2-furancarboxylate,
2-methyl-6-ene-2,4-heptylene glycol dibenzoate, &hyl-6-ene-2,4-heptylene glycol dibenzoate,
4-methyl-6-ene-2,4-heptylene glycol dibenzoate, &hyl-6-ene-2,4-heptylene glycol dibenzoate,
6-methyl-6-ene-2,4-heptylene glycol dibenzoate tI8de6-ene-2,4-heptylene glycol dibenzoate,
4-ethyl-6-ene-2,4-heptylene glycol dibenzoate, IBAe6-ene-2,4-heptylene glycol dibenzoate,
6-ethyl-6-ene-2,4-heptylene glycol dibenzoate, @gpl-6-ene-2,4-heptylene glycol dibenzoate,
4-propyl-6-ene-2,4-heptylene glycol dibenzoate réppl-6-ene-2,4-heptylene glycol dibenzoate,
6-propyl-6-ene-2,4-heptylene glycol dibenzoate,uB/b6-ene-2,4-heptylene glycol dibenzoate,
4-butyl-6-ene-2,4-heptylene glycol dibenzoate, Bb6-ene-2,4-heptylene glycol dibenzoate,
6-butyl-6-ene-2,4-heptylene glycol dibenzoate, dirhethyl-6-ene-2,4-heptylene glycol

dibenzoate, 3,5-diethyl-6-ene-2,4-heptylene glydiblenzoate, 3,5-dipropyl-6-ene-2,4-heptylene
glycol dibenzoate, 3,5-dibutyl-6-ene-2,4-heptylene  glycol dibenzoate,

3,3-dimethyl-6-ene-2,4-heptylene glycol dibenzoatg3-diethyl-6-ene-2,4-heptylene glycol
dibenzoate, 3,3-dipropyl-6-ene-2,4-heptylene glydiblenzoate, 3,3-dibutyl-6-ene-2,4-heptylene
glycol dibenzoate, 3-ethyl-3,5-heptylene glycol atihoate, 4-ethyl-3,5-heptylene glycol
dibenzoate, 5-ethyl-3,5-heptylene glycol dibenzo&tgropyl-3,5-heptylene glycol dibenzoate,
4-propyl-3,5-heptylene  glycol dibenzoate, 3-buty-Beptylene glycol dibenzoate,

2,3-dimethyl-3,5-heptylene glycol dibenzoate, 2ighethyl-3,5-heptylene glycol dibenzoate,
2,5-dimethyl-3,5-heptylene glycol dibenzoate, 2®ethyl-3,5-heptylene glycol dibenzoate,
3,3-dimethyl-3,5-heptylene glycol dibenzoate, 4idhathyl-3,5-heptylene glycol dibenzoate,
4,5-dimethyl-3,5-heptylene glycol dibenzoate, 4idethyl-3,5-heptylene glycol dibenzoate,
4,4-dimethyl-3,5-heptylene glycol dibenzoate, 6iethyl-3,5-heptylene glycol dibenzoate,
3-ethyl-2-methyl-3,5-heptylene glycol dibenzoate,-ethyl-2-methyl-3,5-heptylene  glycol

dibenzoate, 5-ethyl-2-methyl-3,5-heptylene glycabetizoate, 3-ethyl-3-methyl-3,5-heptylene
glycol dibenzoate, 4-ethyl-3-methyl-3,5-heptylene lycgl dibenzoate,
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5-ethyl-3-methyl-3,5-heptylene glycol dibenzoate,-etByl-4-methyl-3,5-heptylene  glycol
dibenzoate, 4-ethyl-4-methyl-3,5-heptylene glydbketzoate, 9,9-bis(benzoyloxymethyl)fluorene,
9,9-bis((m-methoxybenzoyloxy)methyl)fluorene, 9j8¢fm-chlorobenzoyloxy)methyl)fluorene,
9,9-bis((p-chlorobenzoyloxy)methyl)fluorene, 9,%(minnoyloxymethyl)fluorene,
9-(benzoyloxymethyl)-9-(propionyloxymethyl)fluorene 9,9-bis(propionyloxymethyl)fluorene,
9,9-bis(acryloyloxymethyl)fluorene, and 9,9-bis(@ioxymethyl)fluorene.

Such esters of diol are disclosed in Chinese paapptication Nos. CN1453298A and
CN1436796A, relevant contents of which are incoapeat herein by reference.

Preferably, the diether compound is chosen fromdigBher compounds represented by

formula (V):

V)
wherein R R, R", RV, R and R, which are the same or different, are indepenyettbsen
from hydrogen, halogen, linear and branchedCg alkyl, Cs-C,o cycloalkyl, G-Cy aryl, and
C7-Cyo aralkyl, and two of Rto R' are optionally linked to form a ring;'R and R"', which are
the same or different, are independently chosem finear and branched;4C,y alkyl, C5-Cyp
cycloalkyl, G-Cy aryl, G-Cyp alkaryl and G-Cy aralkyl.
Preferably, the diether compound is chosen fron2-2tllylhexyl)-1,3-dimethoxypropane,

2-isopropyl-1,3-dimethoxypropane, 2-butyl-1,3-dihmetypropane,

2-secbutyl-1,3-dimethoxypropane, 2-cyclohexyl-li@wethoxypropane,

2-phenyl-1,3-dimethoxypropane, 2-(2-phenylethyB-dimethoxypropane,

2-(2-cyclohexylethyl)-1,3-dimethoxypropane, 2-paophenyl-1,3-dimethoxypropane,
2-diphenylmethyl-1,3-dimethoxypropane, 2,2-dicydril-1,3-dimethoxypropane,
2,2-dicyclopentyl-1,3-dimethoxypropane, 2,2-diethy8-dimethoxypropane,
2,2-dipropyl-1,3-dimethoxypropane, 2,2-diisoprofty8-dimethoxypropane,
2,2-dibutyl-1,3-dimethoxypropane, 2-methyl-2-profiy8-dimethoxypropane,
2-methyl-2-benzyl-1,3-dimethoxypropane, 2-ethyl-2thyl-1,3-dimethoxypropane,
2-methyl-2-isopropyl-1,3-dimethoxypropane, 2-metyphenyl-1,3-dimethoxypropane,

2-cyclohexyl-2-methyl-1,3-dimethoxypropane, 2,2(bisyclohexylethyl)-1,3-dimethoxypropane,
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2-isobutyl-2-methyl-1,3-dimethoxypropane,  2-(2-dtiexyl)-2-methyl-1,3-dimethoxypropane,
2,2-diisobutyl-1,3-dimethoxypropane, 2,2-dipheny8-tlimethoxypropane,
2,2-dibenzyl-1,3-dimethoxypropane, 2,2-bis(cyclofimethyl)-1,3-dimethoxypropane,
2-isobutyl-2-isopropyl-1,3-dimethoxypropane,
2-(1-methylbutyl)-2-isopropyl-1,3-dimethoxypropane,
2-isopentyl-2-isopropyl-1,3-dimethoxypropane, 24pyle2-isopropyl-1,3-dimethoxypropane,

2-sec-butyl-2-phenyl-1,3-dimethoxypropane, 2-berzidopropyl-1,3-dimethoxypropane,
2-cyclopentyl-2-isopropyl-1,3-dimethoxypropane, e&-butyl-2-cyclopentyl
-1,3-dimethoxypropane, 2-cyclohexyl-2-isopropyl-tijtnethoxypropane,

2-sec-butyl-2-cyclohexyl-1,3-dimethoxypropane, 2-batyl-2-isopropyl-1,3-dimethoxypropane,
and 2-cyclohexyl-2-cyclohexylmethyl-1,3-dimethoxgpane.

In a fourth aspect, the present invention providemethod for preparing a catalyst
component, which method comprises the steps of:

(1) providing the above-described solid compositamaording to the invention; and

(2) contacting and reacting the spherical carriesalid composition with a titanium
compound in the presence or absence of an inevesgland optionally adding at least one
internal electron donor at one or more stages leefduring and/or after the reaction.

The titanium compound and the internal electronatcare as described above for the
third aspect. The inert solvent may be chosen fediphatic hydrocarbons and aromatic
hydrocarbons, for example, hexanes, heptanes, esta®ecanes, and toluene.

In some specific embodiments, the method for pregara catalyst component
comprises the steps of:

(1) preparing a solid composition by a process cosn:

(a) reacting a magnesium halide of formula MgXth an alcohol of formula FOH in
the presence of at least one polymeric disperstabilzer at 30 to 160°C, to form a
magnesium halide-alcohol adduct solution; and

(b) reacting the magnesium halide-alcohol addutiitem with an epoxide represented

O

/ N\

by formula (2); Ra—¢H—CH—Rs (9
at 30 to 160°C, to form the solid composition,
wherein, X is halogen; Ris a G-Ci; linear or branched alkyl; Rand R are identical

or different, and are independently hydrogen orulnssituted or halogen-substituted-Cs
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linear or branched alkyl, and

wherein, relative to one mole of the magnesiumdealthe amount of the alcohol used
ranges from 3 to 30 moles and the amount of thidporepresented by the formula (2) used
ranges from 1 to 10 moles; and the polymeric disjp@r stabilizer is used in an amount of
from 0.1 to 10 wt%, based on the total weight & thagnesium halide and the alcohol; and

(2) contacting and reacting the solid compositioonf step (1) with a titanium
compound in the presence or absence of an inevesgland optionally adding at least one
internal electron donor at one or more stages leefduring and/or after the reaction.

The details and preferences with respect to theggregion process of the solid
composition, the used raw materials and amountsettieand the used conditions are as
described above for the first aspect.

In some embodiments, the step (2) of the preserthodefor preparing a catalyst
component is performed as follows: the solid conipms is suspended in a titanium
compound feed at -3Q to O*C, and then the suspension is heated to a temperafui0 to
130°C and allowed to react for 0.1 to 5 hours. Moreferably, the step (2) is performed as
follows: the solid composition is suspended intartium compound feed at -ZDto O°C, and
then the suspension is heated to a temperatur® td 230C and allowed to react for 0.5 to
2 hours. The titanium compound feed may be the pganium compound or a mixture of
the titanium compound and the inert solvent.

In some embodiments, in order that a propylene melyzation using the catalyst
component may give rise to olefin polymers havinbigh isotacticity, it is preferred that
step (2) comprises adding the at least one inteetadtron donor at one or more stages
before, during and/or after the reaction of thadsobmposition with the titanium compound.
More preferably, the at least one internal electdmmor is introduced in the course of
heating the mixture of the solid composition and titanium compound.

In some preferred embodiments, the method for prega catalyst component further
comprises: after reacting the solid compositionhwtihe titanium compound, filtering off
liguid and recovering solids, and then washing tbeovered solids with a liquid titanium
compound (for example, titanium tetrachloride) mremore times, and preferably 2 to 4
times, then with a hydrocarbon solvent multiplegsnto afford the solid catalyst component.
The hydrocarbon solvent may be chosen from alighatiydrocarbons, aromatic

hydrocarbons and alicyclic hydrocarbons, for examplexanes, heptanes, octanes, decanes,
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toluene, and the like.

In a preferred embodiment, in order to effectivebduce the break of a catalyst
comprising said catalyst component, the step (2thef method for preparing a catalyst
component is performed as follows: the solid conmmppms is brought into contact and
reaction with at least one alkoxy titanium in theegence of a hydrocarbon solvent, the
resultant intermediate reaction product is brouigld contact and reaction with titanium
tetrachloride and the internal electron donor coomm and then the resultant reaction
product is washed with a hydrocarbon solvent. a&lkexy titanium may be represented by
a general formula: Ti(OB4-2Xa, Wherein R is a G-Cy4 aliphatic hydrocarbyl, X is halogen,
and a is an integer ranging from O to 3. Preferabthe alkoxy titanium is chosen from
tetrabutoxy titanium, tetraethoxy titanium, tribxyotitanium chloride, dibutoxy titanium
dichloride, butoxy titanium trichloride, triethoxyitanium chloride, diethoxy titanium
dichloride, and ethoxy titanium trichloride, witlettaethoxy titanium and/or tetrabutoxy
titanium being the most preferred. The hydrocarbswivent may be an aliphatic
hydrocarbon, an aromatic hydrocarbon, or an alicyblydrocarbon, for example, hexane,
heptane, octane, decane, toluene, or the like. dlkexy titanium may be used in an
amount of from 0.05 to 1.5 moles, and preferabtyrfr0.1 to 1.2 moles, relative to one mole
of magnesium in the solid composition.

In some embodiments, in the step (2) of the mefbogreparing a catalyst component,
relative to one mole of magnesium in the solid cosipon, the amount of the titanium
compound used may range from 5 to 200 moles, aate@mbly from 10 to 100 moles, and
the amount of the internal electron donor used naage from 0 to 0.5 moles, and preferably
from 0.08 to 0.4 moles. When the step (2) is pankd according to the previous preferred
embodiment, the amount of the titanium compoundduise intended to mean the total
amount of the alkoxy titanium and titanium tetramide.

In a fifth aspect, the present invention providesasalyst for olefin polymerization
comprising:

(i) the catalyst component according to the presargntion;

(i) at least one alkyl aluminum compound; and

(iii) optionally, at least one external electromao.

The alkyl aluminum compound may be any of alkylmaiobum compounds commonly

used in the art, for example, those represented ggneral formula AlIR, wherein Rs are
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independently halogen or unsubstituted or halogdrsstuted G-Cg alkyl, with the proviso
that at least one 'Rs not halogen. Examples ofCg alkyl include, but are not limited to,
methyl, ethyl, propyl, n-butyl, isobutyl, pentylgkyl, n-heptyl, and n-octyl. The halogen
may be fluorine, chlorine, bromine, or iodine. ®arlarly, the alkyl aluminum compound
may be, for example, one or more chosen from tyletduminum, triisobutyl aluminum,
tri-n-butyl aluminum, tri-n-hexyl aluminum, diethylaluminum chloride, diisobutyl
aluminum chloride, di-n-butyl aluminum chloride, -ghihexyl aluminum chloride, ethyl
aluminum dichloride, isobutyl aluminum dichloride-butyl aluminum dichloride and
n-hexyl aluminum dichloride.

The external electron donor may be any of extestedtron donors commonly used in the art.
For example, the external electron donor may besehofrom carboxylic acids, carboxylic
anhydrides, carboxylic esters, ketones, etherghals, lactones, organophosphorus compounds
and organic silicon compounds. Preferably, theeml electron donor is a silicon
compound of general formula: {Px(Ris)ySi(ORig),;, wherein Rz Rig and Ro are
independently a £Cig hydrocarbyl optionally comprising a heteroatomamnxd y are each
independently an integer of from 0 to 2, z is ateger of from 1 to 3, and the sum of x, y
and z is 4. Preferably, ;R and Rg are independently a 3&C;0 alkyl or cycloalkyl,
optionally comprising a heteroatom;;Ris a G-C;p alkyl optionally comprising a
heteroatom. Particularly, the external electromalomay be, for example, chosen from
cyclohexyl methyl dimethoxy silane, diisopropyl dithoxy silane, di-n-butyl dimethoxy silane,
di-iso-butyl dimethoxy silane, diphenyl dimethoxyase, methyl tert-butyl dimethoxy silane,
dicyclopentyl  dimethoxy silane, 2-ethylpiperidino erttbutyl dimethoxy silane,
1,1,1-trifluoro-2-propyl 2-ethylpiperidino dimethgxsilane and 1,1,1-trifluoro-2-propyl methyl
dimethoxy silane.

In general, in the catalyst for olefin polymerizati a molar ratio of the catalyst
component for olefin polymerization in terms ofatiium to the alkyl aluminum in terms of
aluminum may range from1:1 to 1:1,000, preferalbbnf 1:20 to 1:500, and a molar ratio of
the external electron donor to the alkyl aluminunterms of aluminum may range from 1:2
to 1:200, preferably from 1:2.5 to 1:100.

According to the present invention, in the preparatof the catalyst for olefin
polymerization, the alkyl aluminum and the optioeaternal electron donor compound may

be separately mixed with the catalyst componenwfefin polymerization and then allowed
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to react, or the alkyl aluminum and the optionaleeral electron donor may be first mixed
together and then combined and reacted with thealysit component for olefin
polymerization.

According to the present invention, when the catiafgr olefin polymerization is used
in an olefin polymerization, the catalyst compondot olefin polymerization, the alkyl
aluminum, and the optional external electron donmy be added into a polymerization
reactor, separately or after having been mixed ttogye Alternatively, the catalyst for
olefin polymerization may be subjected to an oleforepolymerization through a
prepolymerization process well known in the art ahén added into a polymerization
reactor.

In a sixth aspect, the invention provides use @&f @abhove-described catalyst in olefin
polymerization.

The improvement of the invention resides in thatnavel catalyst for olefin
polymerization is utilized, while the specific kim@f the olefin to be polymerized as well as
the processes and conditions of the olefin polyragion are the same as known in the prior
art.

According to the present invention, the above-dbéscr catalyst is especially suitable
for the homopolymerization and copolymerizationodéfins of general formula CHCHR,
wherein R is hydrogen, &Cs alkyl or Gs-Cy2 aryl.

According to the present invention, the polymeriaatof olefin(s) may be carried out
according to the known processes. Specificallg pmlymerization of olefin(s) may be
carried out in liquid phase of monomer(s) or monofm@ntaining inert solvent, or in gas
phase, or in a combination of gas phase and ligundse, under inert atmosphere. The
polymerization temperature is generally in a ramgdrom 0°C to 150°C, and preferably
from 60°C to 90°C, and the polymerization pressma be normal pressure or higher, for
example, in a range of from 0.01 to 10MPa (gaupegferably from 0.01 to 2MPa (gauge),
and more preferably from 0.1 to 2MPa (gauge). He polymerization, hydrogen as a
regulator of polymer molecular weight may be addedhe reaction system to adjust the
molecular weight and melt index of a polymer. bddion, the inert gas and solvent used
in the olefin polymerization as well as their amtauare well known by a person skilled in
the art, and thus this specification does not ferrtthescribe them.

Thus, according to this aspect of the inventior pmesent invention further provides
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a method for olefin polymerization, comprising cacting an olefin of formula C}#CHR,
wherein R is hydrogen, 1&C¢ alkyl or G-Cy2 aryl, and optionally a comonomer with the
catalyst of the invention under polymerization ciiochs, to form an olefin polymer; and
recovering the resultant olefin polymer.

In a preferred embodiment, the olefin polymerizatie homopolymerization of
propylene or copolymerization of propylene and amoaoomer. Examples of the
comonomer copolymerizable with propylene includéytgne, G.;» a-olefins and G0

diolefins.

Examples

The following examples are provided to further stiate the present invention and by no
means intend to limit the scope thereof.
Testing methods:

1. Composition of spherical carrier/solid comjion: the spherical carrier was
dissolved in tri-n-butyl phosphate and deuterotokjeand*H-NMR spectrum was acquired
on a nuclear magnetic resonance spectrometer.

2. Melt index of polymer: measured according to A5D1238-99.

3. Isotacticity of polymer: measured by heptaneastion method carried out as follows: 2 g
of dry polymer sample was extracted with boilingta@e in an extractor for 6 hours, then the
residual substance was dried to constant weighd, tha ratio of the weight of the residual
polymer (g) to 2 (g) was regarded as isotacticity.

4. Particle size distribution: average particleesiand particle size distribution of the
spherical carrier/solid composition particles weneasured on Masters Sizer Model 2000
(manufactured by Malvern Instruments Co., Ltd.)thvthe particle size distribution value being
defined as SPAN=(D90-D10)/D50.

Examples 1 to 22

There examples are used to illustrate the sphlecarrier/solid composition according
to the invention and the preparation thereof.

To a 500mL reactor were charged successively widgmesium chloride, an alcohol
(R1OH) and a polymeric dispersion stabilizer, and kaBples 19 to 22, toluene as an inert

dispersion medium was also added to the reactsu@h an amount that a volume ratio of the
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added toluene to the alcohol was 1:10 for Examplell3 for Example 20, 1:1 for Example
21, and 1:2 for Example 22. Then, the contentsewerated to the reaction temperature (T)
with stirring and allowed to react at that temparatfor 1 hour. Next, an epoxide (E) was
added thereto, and the reaction was continuedaattémperature for 0.5 hours. The liquid
was filtered off, and the residual solids were weshvith hexane 5 times and then dried
under vacuum, to afford a particulate sphericatiear Spherical carriers A1 to A22 were
prepared by using the preparation conditions shomwhable 1 below, respectively, and their
average particle size (D50) and particle size dhatron value (SPAN) are shown in Table 1.
A 'H-NMR spectrum of the spherical carrier Al is showrFigure 1, aH-NMR spectrum
of the spherical carrier A2 is shown in Figure 2HaNMR spectrum of the spherical carrier
A13 is shown in Figure 3, 8H-NMR spectrum of the spherical carrier A16 is sinoim

Figure 4, and an optical microphotograph of theesal carrier Al is shown in Figure 5.

Table 1

Example| T R(OH) £ R(OHYMgCL | EMgCh Stabilizer and amount D50 Span

No. °C mol/mol mol/mol (Wt%%0) Hm
Epoxy

1 80 | Ethanol 14 3 PVP(MW=10000) | 16| 590 0.64
chloropropane
E

2 80 | Ethanol POy 15 3 PVP(MW=10000) | 14| 623 065
chloropropane
E

3 50 |  Ethanol POy 18 3 PVP(MW=10000) | 10, 617 069
chloropropane
E

4 50 |  Ethanol POy 20 3 PVP(Mw=8000) | 05| 823 07D
chloropropane
E

5 70 | Ethanol poxy 15 3 PVP(MW=10000) | 14| 539 068
chloropropane
E

6 90 | Ethanol poxy 14 3 PVP(MW=10000) | 12| 703 068
chloropropane
E

7 80 | Ethanol poxy 14 2 PVP(MW=10000) | 16 723 069
chloropropane
E

8 80 | Ethanol oy 14 2 PVP(MW=10000) | 32| 657 0.4
chloropropane

9 80 Ethanol Epoxy propane 14 4 PVP(Mw=10000) 14635 0.74
E

10 | 8| Ethanol oy 15 3 PVP(MW=10000) | 18 453 069
chloropropane
E

11 | 8| Ethanol oy 15 3 PVP(MW=58000) | 15 615 082
chloropropane

12 | 8| Ethanol Epoxy 15 3 PVP(Mw=130xt) | 15 | 578 | 24
chloropropane

13 | 90| Butanol Epoxy 12 3 PVP(MW=10000) | 15 3471 065
chloropropane
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E
14 | 100| Butanol poy 12 PVP(MW=10000) | 15 423 06
chloropropane
Ethanol E
15 | 9 ano oy 1+11 PVP(MW=10000) | 15 563 0.
+Butanol | chloropropane
Ethanol E
16 | 9 ano oy 6+6 PVP(MW=10000) | 15 538 01
+Butanol | chloropropane
Ethanol+ E
17 | 90| 2 PoXy 242 PVP(Mw=10000) | 15 333 1.
isooctanol | chloropropane
E
18 | 80| Ethanol poxy 15 PEG(MW=6000) | 15/ 1204 15
chloropropane
E
19 | 80| Ethanol oy 15 PVP(MW=10000) | 17| 713 07
chloropropane
20 | 8| Ethanol Epoxy 10 PVPMw=10000) | >3 | 65| 068
chloropropane
21 | 90| Ethanol Epoxy 8 PVPMw=10000) | 55 | 57| 065
chloropropane
22 | 8| Ethanol Epoxy 10 PVPMw=10000) | >3 | g57| 10
chloropropane

It can be seen from Table 1 and Figure 5 that tagiges of the spherical carriers

prepared by the inventive method are of substahtispherical shape and have a relatively

narrow particle size distribution.

The assignment and integral area of each peak én'thNMR spectrum of the

spherical carrier A1 are shown in Table 2 below.

Table 2
Assigned group Chemical shift, ppm Integral area
CHs(V) 1.40 3.01
CHy(V) 3.93 7.10-5.10=2
CH(V) 4.29 1.00
CH,CI(V) 3.79 4.00
CH,CI(VI) 2.87 0.08
C-CH-C(VI) 2.60 0.04
C-CH-O(VI) 2.16 0.04
C-CH-O(VI) 1.95 0.04

Notation: The peak in Figure 1 that is not assigteed group is the solvent peak.

Thus, it can be known that the spherical carriercAhsists mainly of the compound of

formula (V) and the compound of formula (VI), withe molar ratio of the compound of the

formula (V) to the compound of the formula (VI) hgil:0.04.
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CH,CI

CH;CH,0MgOCH Q
| A/Cl

The spherical carrier A1l further comprises a tranwunt of PVP, and this is verified
by its IR spectrum.

The assignment and integral area of each peak én'thNMR spectrum of the
spherical carrier A2 are shown in Table 3 below.

Table 3
Assigned group Chemical shift, ppm Integral area
CHs(V) 1.41 3.03
CHa(V) 3.94 7.26-5.23=2.03
CH(V) 4.31 1.00
CH.CI(V) 3.81 3.99
CH,CI(VI) 2.88 0.13
C-CH-C(VI) 2.61 0.06
C-CH-O(VI) 2.17 0.07
C-CH-O(VI) 1.95 0.07

Notation: The peak in Figure 2 that is not assigtted group is the solvent peak.

Thus, it can be known that the spherical carriercABsists mainly of the compound of
the formula (V) and the compound of the formula)(WVith the molar ratio of the compound
of the formula (V) to the compound of the formuld)(being 1:0.07.

The assignment and integral area of each peak én'thNMR spectrum of the

spherical carrier A13 are shown in Table 4 below.

Table 4
Assigned group Chemical shift, ppm Integral area
CHs(VIN) 1.09 3.00
CHz(VII) 3.87 2.00
CH(VIN) 1.76 2.00
CHy(VII) 1.48 8.60-6.60=2.00
CH(VII) 4.28 1.00
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CHCI(VII) 3.78 6.00-2.00=4.00
CH,CI(VI) 2.87 0.04
C-CH-C(VI) 2.60 0.02
C-CH-O(VI) 2.14 0.02
C-CH-O(VI) 1.94 0.02

Notation: The peak in Figure 3 that is not assigteed group is the solvent peak.
Thus, it can be known that the spherical carrieB &Abnsists mainly of the compound
of formula (VII) and the compound of the formula I{V with the molar ratio of the

compound of the formula (VII) to the compound oé tlormula (V1) being 1:0.02.
CH,CI

CH;CH,CH,CH,0MgOCH 0

| AN
CHCL (v (V1)

The assignment and integral area of each peak én'thNMR spectrum of the
spherical carrier A16 are shown in Table 5 below.

Table 5
Assigned group Chemical shift, ppm Integral area
CHs(V) 1.40 9.08-6.88-1.18=1.02
CHy(V) 3.95 5.86-4-1.18=0.68
CHs(VIN) 1.06 1.77
CH,(VII) 3.86 1.18
CHa(VIN) 1.74 1.18
CHa(VIN) 1.51 1.18
CH(VII) 4.34 1.00
CH,CI(VII) 3.84 4.00
CH.CI(VI) 2.86 0.49
C-CH-C(VI) 2.60 0.23
C-CH-O(VI) 2.15 0.24
C-CH-O(VI) 1.94 0.24

Notation: The peak in Figure 4 that is not assigteed group is the solvent peak.
Thus, it can be known that the spherical carrie6 Abnsists mainly of the compound

of the formula (V), the compound of the formula Y\Mnd the compound of the formula
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(VII), with the molar ratio of the compound of th@mula (VI) to the sum of the compound
of the formula (V) and the compound of the form(NAl) is 0.24:1, and the molar ratio of

the compound of the formula (VI) to the compoundhad formula (VII) is 1:1.74.

Comparative Example 1

To a 500mL reactor were charged successively witg 7of magnesium chloride,
180ml of white oil, and 82ml of ethanol. Then, tbentents were heated to °@ with
stirring and allowed to react at that temperatuoe 1 hour. Next, 24ml of epoxy
chloropropane was added thereto, and the reactamoentinued at that temperature for 0.5
hours. The liquid was filtered off, and the resatiaolids were washed with hexane 5 times

and then dried under vacuum, to afford a sphedaalier D1.

Comparative Example 2
The procedure described in Comparative Example 5 Wwadlowed to prepare a
spherical carrier, except that the inert dispersio@dium, white oil, was omitted. As a

result, no solid particles were obtained.

Comparative Example 3

A carrier was prepared according to the proced@srdbed in Example 1, except that
the PVP used in Example 1 was replaced with theesamight of nonionic surfactant Span
80, thereby affording a lump carrier D3. An optigacrophotograph of this lump carrier is

shown in Figure 6.

Comparative Example 4
A carrier was prepared according to the procedestdbed in Example 1, except that
the polymeric dispersion stabilizer PVP was omittingreby affording a lump carrier D4.

Comparative Example 5

To a 500mL closed reactor were charged successwighy22g of magnesium chloride,
188ml of ethanol, and 2.7g of PVP (Mw=10,000). ihthe contents were heated td80
with stirring and allowed to react at that temparatfor 1 hour. Next, 4ml of Tiglwas
added drop-wise to the solution, and the reactias wontinued at that temperature for 0.5
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hours. Then, 57ml of epoxy chloropropane was adddtie solution, and the reaction was
continued at that temperature for 0.5 hours. Teid was filtered off, and only a little
amount of amorphous powdery solids was obtained.

The following working examples are provided to #ttate the inventive catalyst
component, the preparation thereof, catalyst andse.
Working Example 1

(1) Preparation of solid catalyst component

100 mL of titanium tetrachloride was added to arBD@lass reactor and cooled to -Z0.
Then 8g of the spherical carrier A1 from Examplesds added to the reactor, and the contents
were heated to 11TC, with 1.5ml of diisobutyl phthalate being addedte reactor during the
heating. Then, the liquid was removed throughafilbon, and the residues were wished with
titanium tetrachloride twice and with hexane thriaed then dried under vacuum to give a solid
catalyst component Cat-1.

(2) Liquid phase bulk polymerization of propylene

A liquid phase bulk polymerization of propylene wesnducted in a 5L stainless steel
autoclave as follows: under nitrogen atmospheréecautoclave were charged successively with
5ml solution of triethyl aluminum in hexane (haviagconcentration of 0.5mmol/ml), 1ml
solution of cyclohexyl methyl dimethoxy silane (CHAB) in hexane (having a
concentration of 0.1mmol/ml), and 9mg of the abpwvepared solid catalyst Cat-1. The
autoclave was closed, and then a certain amouwaridatd volume) of hydrogen gas and 2.3L of
liquid propylene were introduced thereto. The eatd were heated to 40, and polymerization
was allowed to continue at A0 for 1 hour. The autoclave was cooled, vented,discharged.
The obtained propylene homopolymer was dried aed theighed. The results are shown in
Table 6 below.

Working Examples 2 to 12

According to the procedure described in Working mp&e 1, solid catalyst
components were prepared and propylene liquid phalkepolymerizations were carried out,
except that the used spherical carriers, intertedteon donors, and amounts of hydrogen
gas were as shown in Table 6 below. Polymerizagictvities as well as isotacticities and

melt indexes of the prepared propylene homopolyrmegsalso shown in Table 6.
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Comparative Working Example 1

According to the procedure described in Working mBpée 1, a solid catalyst
component was prepared and propylene liquid pha#ie golymerization was carried out,
except that the spherical carrier D1 prepared im@arative Example 1 was used to replace

for the spherical carrier A1l. The results are shawTable 6 below.

Working Example 13

(1) Preparation of catalyst component

In a 300mL glass reactor equipped with a mecharstiaker, under nitrogen atmosphere,
10g of the spherical carrier A1 was dispersed i L of hexane, cooled to -1C, and
maintained at that temperature for 0.5 hours. R&intetraethoxy titanium (TET) (TET/Mg
molar ratio = 0.2) was added thereto, and the temtpe was slowly enhanced to 80 and
maintained for 0.5 hours. Then, the liquid wasaeed through filtration, and the residues were
wished with hexane thrice, and dried under vacuugive an intermediate product.

Under nitrogen atmosphere, 100 mL of titanium t#laride was added into a 300mL glass
reactor equipped with a mechanical stirrer andexbtd -20°C. Then 8g of the above-prepared
intermediate product was added to the reactortl@dontents were heated to T0) with 1.5ml
of diisobutyl phthalate being added to the readiuming the heating. After the contents were
allowed to react at 110C for 0.5 hours, the liquid was removed througtrdtlon, and the
residues were wished with titanium tetrachloridécévand with hexane thrice, and then dried
under vacuum to give a spherical solid catalyst ponent Cat-13.

(2) Liquid phase bulk polymerization of propylene

A liquid phase bulk polymerization of propylene wasnducted according to the
procedure described in Working Example 1, excegpt the solid catalyst component Cat-13
was used to replace for the solid catalyst compb@ex-1. Polymerization activity as well

as isotacticity and melt index of the prepared gtepe homopolymer is shown in Table 6.
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Table 6

Working Internal Amount of Polymerization Isotactic index of Melt index of
Spherical H, Activity polymer polymer
Example . electron NL KgPP/gCat wt% g/10min
carrier
No. donor
DIBP 1.5 37.8 98.1 6.5
1 Al 5.0 45.2 96.9 29.7
6.5 46.8 96.6 35.1
2 Al PDB 1.5 43.8 97.1 2.3
3 Al PPDE 1.5 52.1 98.3 9.5
4 A2 DIBP 1.5 43.3 98.0 9.2
5 A3 DIBP 1.5 38.2 97.9 6.8
6 A6 DIBP 1.5 40.4 98.0 7.5
7 A8 DIBP 1.5 36.8 98.0 5.9
8 A9 DIBP 1.5 42.3 97.8 4.6
9 All DIBP 1.5 34.3 98.1 11.0
DIBP 1.5 39.3 97.8 8.2
10 A13 5.0 37.5 96.8 28.8
6.5 39.6 96.6 32.0
11 Al6 DIBP 1.5 42.1 98.1 8.2
12 A20 DIBP 1.5 37.5 98.0 5.3
13 Al DIBP 1.5 42.5 97.9 7.9
Comp. DIBP
Working D1 15 34.5 97.3 4.8
Ex. 1

It can be seen from the data in Table 6 that, wihencatalyst of the invention is used
in propylene polymerization, a high polymerizatiaativity and a high stereo-directing

ability can be obtained and, at the same time, dledin polymerization catalyst of the
30



invention has a good hydrogen response. Partigubhen the catalyst of the invention is
used to carry out propylene polymerization, theulisg polymer has a high isotactic index,

even when it has a high melt index.
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What is claimed is:

1. A method for preparing a spherical carrier of @efin polymerization catalyst,
which method comprises reacting at least the falhgncomponents: (a) a magnesium halide,
(b) an organic compound containing active hydrogard (c) an epoxide, in the presence of
at least one polymeric dispersion stabilizer, teedily precipitate a solid particulate product.

2. The method according to claim 1, wherein thetiea process comprises:

(1) reacting the magnesium halide with the orgaompound containing active
hydrogen in the presence of the at least one palgmaispersion stabilizer to form a
complex solution; and

(2) reacting the complex solution with the epoxtdedirectly precipitate the spherical
carrier.

3. The method according to claim 2, having at leas of the following features:

- in step (1), the amount of the organic compoupdtaining active hydrogen used
ranges from 3 to 30 moles, alternatively from 42@ moles, relative to one mole of the
magnesium halide, and the amount of the polymegpeatsion stabilizer used ranges from 0.1
to 10 wt%, alternatively from 0.2 to 5 wt%, basew the total weight of the magnesium
halide and the organic compound containing actiyerdgen;

- reaction conditions of step (1) include: a reacttemperature of from 30 to 16C,
alternatively from 40 to 120C; and a reaction time of from 0.1 to 5 hours,ratiively from
0.5 to 2 hours;

- in step (2), the amount of the epoxide used rarigem 1 to 10 moles, alternatively from
2 to 6 moles, relative to one mole of the magnediatide; and

- reaction conditions of step (2) include: a reacttemperature of from 30 to 16C,
alternatively from 40 to 120C; and a reaction time of from 0.1 to 5 hours,ralively from
0.2 to 1 hour.

4. The method according to any one of claims 1 tdh@ving at least one of the
following features:

- the polymeric dispersion stabilizer has a weighérage molecular weight of larger
than 1,000, alternatively larger than 3,000, akeuely from 6,000 to 2,000,000;

- the polymeric dispersion stabilizer is at leasteochosen from polyacrylates,
styrene-maleic anhydride copolymers, polystyrenelfosates, naphthalenesulfonic

acid-formaldehyde condensation products, condeatied phenyl ether sulfates, condensed
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alkylphenol polyoxyethylene ether phosphates, oxylalacrylate copolymemodified
polyethyleneimines, poly(1-dodecyl-4-vinylpyridimiu bromide)s, poly(vinylbenzyl
trimethyl ammonium salt)s, poly(vinyl alcohol)s,lpacrylamides, ethylene oxide-propylene
oxide block copolymers, polyvinylpyrrolidones, p@hnylpyrrolidone-co-vinyl acetate)s,
poly(ethylene glycol)s, alkylphenyl polyoxyethylerthers and poly(alkyl methylacrylate)s;

- the magnesium halide is at least one chosen frmgnesium dichloride, magnesium
dibromide and magnesium diiodide;

- the organic compound containing active hydrogeti least one alcohol of formula
R10OH, wherein R is a G-Cy; linear or branched alkyl, and preferably, the edst one
alcohol is chosen from methanol, ethanol, propasopropanol, n-butanol, isobutanol, pentanol,
iIsopentanol, n-hexanol, n-octanol, and 2-ethylhekaamnd

- no inert dispersion medium is used in both stBpafid (2).

5. The method according to any one of claims 1 tovHAerein the epoxide has a
structure formula (2):

O

/ N\

Rz—CH—CH_R3 (2)

wherein R and R are identical or different, and are each indepatigehydrogen or
unsubstituted or halogen-substituted-@ linear or branched alkyl, alternatively the
epoxide is at least one chosen from epoxy ethapexyepropane, epoxy butane, epoxy
chloropropane, epoxy chlorobutane, epoxy bromoprepand epoxy bromobutane.

6. The method according to claim 1 or 2, wherein titanium tetrachloride is
introduced in the course of the reaction of thecefped components.

7. A spherical carrier prepared by the method aiogrto any one of claims 1 to 6.

8. A process for preparing a solid composition, pasing the steps of:

(a) reacting a magnesium halide of formula Mgiith an alcohol of formula FOH in
the presence of at least one polymeric disperstambilizer at 30 to 16C0°C, to form a
magnesium halide-alcohol adduct solution; and

(b) reacting the magnesium halide-alcohol addutitean with an epoxide represented
by formula (2):

O

/ N\
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at 30 to 16C°C, to directly precipitate particles of the soliongposition,

wherein X is halogen; Ris a G-Ci; linear or branched alky; and,Rand R are
identical or different, and are each independentydrogen or unsubstituted or
halogen-substituted&Cs linear or branched alkyl, and

wherein, relative to one mole of the magnesiumdealthe amount of the alcohol used
ranges from 3 to 30 moles and the amount of theieporepresented by the formula (2) used
ranges from 1 to 10 moles; and the polymeric disjo@r stabilizer is used in an amount of
from 0.1 to 10 wt%, based on the total weight &f thagnesium halide and the alcohol.

9. The process according to claim 8, having attleas of the following features:

- step (a) is carried out in a closed vessel;

- Ry is a G-Cg linear or branched alky;

- R, and R are independently hydrogen or unsubstituted oodreh-substituted £Cs
linear or branched alkyl,;

- relative to one mole of the magnesium halide am®unt of the alcohol used ranges from
4 to 20 moles and the amount of the epoxide reptesgeby the formula (2) used ranges from 2
to 6 moles;

- the polymeric dispersion stabilizer is used inaamount of from 0.2 to 5 wt%, based
on the total weight of the magnesium halide andalcehol,

- the magnesium halide is at least one chosen frmgnesium dichloride, magnesium
dibromide and magnesium diiodide;

- the alcohol is at least one chosen from methaetiianol, propanol, isopropanol,
n-butanol, isobutanol, pentanol, isopentanol, nanek n-octanol, and 2-ethylhexanol;

- the epoxide is at least one chosen from epoxgnethepoxy propane, epoxy butane,
epoxy chloropropane, epoxy chlorobutane, epoxy bpopane, and epoxy bromobutane;

- the polymeric dispersion stabilizer has a weighérage molecular weight of larger
than 1,000, alternatively larger than 3,000, akeuely from 6,000 to 2,000,000;

- the polymeric dispersion stabilizer is at leasteochosen from polyacrylates,
styrene-maleic anhydride copolymers, polystyrenelfosates, naphthalenesulfonic
acid-formaldehyde condensation products, condealied phenyl ether sulfates, condensed
alkylphenol polyoxyethylene ether phosphates, oxylalacrylate copolymemodified
polyethyleneimines, poly(1-dodecyl-4-vinylpyridimiu bromide)s, poly(vinylbenzyl
trimethyl ammonium salt)s, poly(vinyl alcohol)s,lpacrylamides, ethylene oxide-propylene
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oxide block copolymers, polyvinylpyrrolidones, pohinylpyrrolidone-co-vinyl acetate)s,
poly(ethylene glycol)s, alkylphenyl polyoxyethyleeéhers and poly(alkyl methylacrylate)s;
and

- no inert dispersion medium is used in both s&pafhd (b).

10. A solid composition prepared by the proces®eting to claim 8 or 9.

11. The solid composition according to claim 10m@oising a magnesium compound
represented by formula (1) and an epoxide represiny formula (2):

R2

CHX
(R,0),,Mg(OCH), 0
/\

R, 1) R;—CH—CH—R; )
wherein R is a G-Cy, linear or branched alkyl; Rand R are identical or different, and are
independently hydrogen or unsubstituted or halog@stituted &Cs linear or branched
alkyl; X is halogen; m is in a range of from 0.1%®, n is in a range of from 0.1 to 1.9, and
m +n = 2; and

wherein the content of the epoxide representechbyfdérmula (2) is in a range of from
0.01 to 0.8 moles per mole of the magnesium comgaepresented by the formula (1).

12. The solid composition according to claim 11lyihg at least one of the following
features:

- Ry is a G-Cg linear or branched alkyl;

- R; and R are independently hydrogen or unsubstituted ooderh-substituted £Cs
linear or branched alkyl,;

- X'is chlorine;

-misin arange of from 0.5 to 1.5, nis in agarof from 0.5to 1.5, and m + n = 2;

- the content of the epoxide represented by the@ida (2) is from 0.02 to 0.5 moles,
alternatively from 0.02 to 0.3 moles, per mole lo¢ tmagnesium compound represented by
the formula (1).

13. A catalyst component for olefin polymerizatiamgmprising reaction products of
the following components:

(1) a solid composition, which is the spherical roar of claim 7 or the solid
composition of claim 10;
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(2) at least one titanium compound; and
(3) optionally, at least one internal electron dono
14. The catalyst component according to claim 1Bem@in the solid composition
comprises a magnesium compound represented by far(d)y and an epoxide represented
by formula (2),
R,

CHX

(R,0),Mg(OCH), o

/ N\

R, 1) R;—CH—CH—R; )
wherein R is a G-Cy; linear or branched alkyl; Rand R are identical or different, and are
independently hydrogen or unsubstituted or halogastituted &Cs linear or branched
alkyl; X is halogen; m is in a range of from 0.1%®, n is in a range of from 0.1 to 1.9, and
m +n = 2; and

wherein the content of the epoxide representechbyfdrmula (2) is in a range of from
0.01 to 0.8 moles per mole of the magnesium comgaepresented by the formula (1).

15. The catalyst component according to claim g at least one of the following
features:

- R1 is a G-Cg linear or branched alkyl;

- R, and R are independently hydrogen or unsubstituted oodp-substituted £Cs
linear or branched alkyl,;

- X is chlorine;

- misin arange of from 0.5 to 1.5, nis in agarof from 0.5to 1.5, and m + n = 2;

- the content of the epoxide represented by them@iba (2) in the solid composition is
from 0.02 to 0.5 moles, alternatively from 0.02Q@® moles, per mole of the magnesium
compound represented by the formula (1);

- relative to one mole of the magnesium compourgagented by the formula (1) in
the solid composition, the titanium compound isdugean amount of from 5 to 200 moles,
alternatively from 10 to 100 moles, and the intérelactron donor is used in an amount of
from 0 to 0.5 moles, alternatively from 0.08 to téles; and

- the titanium compound is chosen from those remesl by a formula: Ti(OBs-aXa,
wherein R is a G-Cy4 aliphatic hydrocarbyl, X is halogen, and a isr@eger ranging from O to 4;
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alternatively, the titanium compound is chosen frditanium tetrachloride, titanium
tetrabromide, titanium tetraiodide, tetrabutoxyamitum, tetraethoxy titanium, tributoxy
titanium chloride, dibutoxy titanium dichloride, tmxy titanium trichloride, triethoxy
titanium chloride, diethoxy titanium dichloride, daethoxy titanium trichloride.

16. The catalyst component according to claim 1lHemgin the internal electron donor
is chosen from esters, ethers, ketones, aminesidartes; alternatively, the internal electron
donor is chosen from esters of aliphatic and aremmabno- and poly-basic carboxylic acids,
esters of diol, and di-ethers; more preferably, éaters of aliphatic and aromatic mono- and
poly-basic carboxylic acids are chosen from ethgthioate, diethyl phthalate, di-iso-butyl
phthalate, di-n-butyl phthalate, di-iso-octyl phihta, di-n-octyl phthalate, diethyl malonate,
dibutyl malonate, diethyl 2,3-di-iso-propylsucciaadi-iso-butyl 2,3-di-isopropylsuccinate,
di-n-butyl 2,3-diisopropylsuccinate, dimethyl 2,Bidopropylsuccinate, di-iso-butyl
2,2-dimethylsuccinate, di-iso-butyl 2-ethyl-2-melhyccinate, diethyl
2-ethyl-2-methylsuccinate, diethyl adipate, dibutgdipate, diethyl sebacate, dibutyl
sebacate, diethyl maleate, di-n-butyl maleate, gienaphthalene dicarboxylate, dibutyl
naphthalene dicarboxylate, triethyl trimellitate, ribtutyl trimellitate, triethyl
benzene-1,2,3-tricarboxylate, tributyl benzene3-{2icarboxylate, tetraethyl pyromellitate,
and tetrabutyl pyromellitate, the esters of di@ enosen from 1,3-propylene glycol dibenzoate,
2-methyl-1,3-propylene  glycol dibenzoate, 2-ethy-propylene glycol dibenzoate,
2,2-dimethyl-1,3-propylene glycol dibenzoate, (Rptienyl-1,3-propylene glycol dibenzoate,
1,3-diphenyl-1,3-propylene glycol dibenzoate, lighényl-1,3-propylene glycol dipropionate,
2-methyl-1,3-diphenyl-1,3-propylene glycol dipropaie, 2-methyl-1,3-diphenyl-1,3-propylene
glycol diacetate, 2,2-dimethyl-1,3-diphenyl-1,34pytene glycol dibenzoate,
2,2-dimethyl-1,3-diphenyl-1,3-propylene glycol dpronate, 1,3-di-tert-butyl-2-ethyl
-1,3-propylene glycol dibenzoate, 1,3-diphenyl-pr8pylene glycol diacetate,
1,3-diisopropyl-1,3-propylene glycol di-4-butylberate, 2-amino-1-phenyl-1,3-propylene glycol
dibenzoate, 2-methyl-1-phenyl-1,3-butylene glycabedizoate, phenyl-2-methyl-1,3-butylene
glycol dipivalate, 3-butyl-2,4-pentylene glycol ditzoate, 3,3-dimethyl-2,4-pentylene glycol
dibenzoate, (2S,4S)-(+)-2,4-pentylene glycol dilmene, (2R,4R)-(+)-2,4-pentylene glycol
dibenzoate, 2,4-pentylene glycol di-p-chlorobengpadt4-pentylene glycol di-m-chlorobenzoate,
2,4-pentylene  glycol di-p-bromobenzoate, 2,4-pemgl glycol di-o-bromobenzoate,
2,4-pentylene glycol di-p-methylbenzoate, 2,4-pkmtg glycol di-p-tert-butylbenzoate,
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2,4-pentylene glycol di-p-butylbenzoate, 2-methy-pentylene glycol di-p-chlorobenzoate,
2-methyl-1,3-pentylene glycol di-p-methylbenzoate, 2-butyl-1,3-pentylene glycol

di-p-methylbenzoate, 2-methyl-1,3-pentylene glycol di-p-tert-butylbenzoate,

2-methyl-1,3-pentylene glycol pivalate, 2-methy3-pentylene glycol monobenzoate
monocinnamate, 2,2-dimethyl-1,3-pentylene glycblkedizoate, 2,2-dimethyl-1,3-pentylene glycol
monobenzoate monocinnamate, 2-ethyl-1,3-pentyldgeolgdibenzoate, 2-butyl-1,3-pentylene
glycol dibenzoate, 2-allyl-1,3-pentylene glycol eitzoate, 2-methyl-1,3-pentylene glycol
dibenzoate, 2-ethyl-1,3-pentylene glycol dibenzo&t@ropyl-1,3-pentylene glycol dibenzoate,
2-butyl-1,3-pentylene glycol dibenzoate, 2,2-dinyeth3-pentylene glycol dibenzoate,

1,3-pentylene  glycol di-p-chlorobenzoate, 1,3-pkmtyg glycol di-m-chlorobenzoate,

1,3-pentylene glycol di-p-bromobenzoate, 1,3-pemgl glycol di-o-bromobenzoate,
1,3-pentylene glycol di-p-methylbenzoate, 1,3-pkmg glycol di-p-tert-butylbenzoate,

1,3-pentylene glycol di-p-butylbenzoate, 1,3-pesng@ glycol monobenzoate monocinnamate,
1,3-pentylene glycol dicinnamate, 1,3-pentylenecglydipropionate, 2-methyl-1,3-pentylene
glycol monobenzoate monocinnamate, 2,2-dimethypktylene glycol dibenzoate,

2,2-dimethyl-1,3-pentylene glycol monobenzoate noammamate, 2-ethyl-1,3-pentylene glycol
dibenzoate, 2-butyl-1,3-pentylene glycol dibenzpaeallyl-1,3-pentylene glycol dibenzoate,
2-methyl-1,3-pentylene glycol monobenzoate monauimate, 2,2,4-trimethyl-1,3-pentylene
glycol diisopropylformate, 1-trifluoromethyl-3-meth2,4-pentylene  glycol dibenzoate,
2,4-pentylene glycol di-p-fluoromethylbenzoate, -gghtylene glycol di-2-furancarboxylate,
2-methyl-6-ene-2,4-heptylene glycol dibenzoate, &hyl-6-ene-2,4-heptylene glycol dibenzoate,
4-methyl-6-ene-2,4-heptylene glycol dibenzoate, &hyl-6-ene-2,4-heptylene glycol dibenzoate,
6-methyl-6-ene-2,4-heptylene glycol dibenzoate tI8de6-ene-2,4-heptylene glycol dibenzoate,
4-ethyl-6-ene-2,4-heptylene glycol dibenzoate, IBAe6-ene-2,4-heptylene glycol dibenzoate,
6-ethyl-6-ene-2,4-heptylene glycol dibenzoate, @spl-6-ene-2,4-heptylene glycol dibenzoate,
4-propyl-6-ene-2,4-heptylene glycol dibenzoate réppl-6-ene-2,4-heptylene glycol dibenzoate,
6-propyl-6-ene-2,4-heptylene glycol dibenzoate,uB/b6-ene-2,4-heptylene glycol dibenzoate,
4-butyl-6-ene-2,4-heptylene glycol dibenzoate, Bb6-ene-2,4-heptylene glycol dibenzoate,
6-butyl-6-ene-2,4-heptylene glycol dibenzoate, dirhethyl-6-ene-2,4-heptylene glycol

dibenzoate, 3,5-diethyl-6-ene-2,4-heptylene glydiblenzoate, 3,5-dipropyl-6-ene-2,4-heptylene
glycol dibenzoate, 3,5-dibutyl-6-ene-2,4-heptylene  glycol dibenzoate,

3,3-dimethyl-6-ene-2,4-heptylene glycol dibenzoatg3-diethyl-6-ene-2,4-heptylene glycol
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dibenzoate, 3,3-dipropyl-6-ene-2,4-heptylene glydiblenzoate, 3,3-dibutyl-6-ene-2,4-heptylene
glycol dibenzoate, 3-ethyl-3,5-heptylene glycol atihoate, 4-ethyl-3,5-heptylene glycol
dibenzoate, 5-ethyl-3,5-heptylene glycol dibenzo&tgropyl-3,5-heptylene glycol dibenzoate,
4-propyl-3,5-heptylene  glycol dibenzoate, 3-butyd-Beptylene glycol dibenzoate,
2,3-dimethyl-3,5-heptylene glycol dibenzoate, 2ighethyl-3,5-heptylene glycol dibenzoate,
2,5-dimethyl-3,5-heptylene glycol dibenzoate, 2®ethyl-3,5-heptylene glycol dibenzoate,
3,3-dimethyl-3,5-heptylene glycol dibenzoate, 4idhathyl-3,5-heptylene glycol dibenzoate,
4,5-dimethyl-3,5-heptylene glycol dibenzoate, 4idethyl-3,5-heptylene glycol dibenzoate,
4,4-dimethyl-3,5-heptylene glycol dibenzoate, 6iethyl-3,5-heptylene glycol dibenzoate,
3-ethyl-2-methyl-3,5-heptylene  glycol dibenzoate,-ethyl-2-methyl-3,5-heptylene  glycol
dibenzoate, 5-ethyl-2-methyl-3,5-heptylene glycabetizoate, 3-ethyl-3-methyl-3,5-heptylene
glycol dibenzoate, 4-ethyl-3-methyl-3,5-heptylene lycgl dibenzoate,
5-ethyl-3-methyl-3,5-heptylene glycol dibenzoate,-etByl-4-methyl-3,5-heptylene  glycol
dibenzoate, 4-ethyl-4-methyl-3,5-heptylene glydbketzoate, 9,9-bis(benzoyloxymethyl)fluorene,
9,9-bis((m-methoxybenzoyloxy)methyl)fluorene, 9j8¢fm-chlorobenzoyloxy)methyl)fluorene,
9,9-bis((p-chlorobenzoyloxy)methyl)fluorene, 9,%(minnoyloxymethyl)fluorene,
9-(benzoyloxymethyl)-9-(propionyloxymethyl)fluorene 9,9-bis(propionyloxymethyl)fluorene,
9,9-bis(acryloyloxymethyl)fluorene, and 9,9-bis(@@ioxymethyl)fluorine, and the diethers are
chosen from 2-(2-ethylhexyl)-1,3-dimethoxypropane2-isopropyl-1,3-dimethoxypropane,

2-butyl-1,3-dimethoxypropane, 2-secbutyl-1,3-dinoetypropane,
2-cyclohexyl-1,3-dimethoxypropane, 2-phenyl-1,3-dihoxypropane,
2-(2-phenylethyl)-1,3-dimethoxypropane, 2-(2-cydmylethyl)-1,3-dimethoxypropane,
2-p-chlorophenyl-1,3-dimethoxypropane, 2-diphenyimgk1,3-dimethoxypropane,
2,2-dicyclohexyl-1,3-dimethoxypropane, 2,2-dicyaapyl-1,3-dimethoxypropane,
2,2-diethyl-1,3-dimethoxypropane, 2,2-dipropyl-tigrethoxypropane,
2,2-diisopropyl-1,3-dimethoxypropane, 2,2-dibuty8-timethoxypropane,
2-methyl-2-propyl-1,3-dimethoxypropane, 2-methyb&nzyl-1,3-dimethoxypropane,
2-ethyl-2-methyl-1,3-dimethoxypropane, 2-methyls@propyl-1,3-dimethoxypropane,
2-methyl-2-phenyl-1,3-dimethoxypropane, 2-cycloHe2ymethyl-1,3-dimethoxypropane,
2,2-bis(2-cyclohexylethyl)-1,3-dimethoxypropane, is@butyl-2-methyl-1,3-dimethoxypropane,
2-(2-ethylhexyl)-2-methyl-1,3-dimethoxypropane, -Ajsobutyl-1,3-dimethoxypropane,
2,2-diphenyl-1,3-dimethoxypropane, 2,2-dibenzyl-didethoxypropane,
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2,2-bis(cyclohexylmethyl)-1,3-dimethoxypropane, s@hutyl-2-isopropyl-1,3-dimethoxypropane,
2-(1-methylbutyl)-2-isopropyl-1,3-dimethoxypropane,
2-isopentyl-2-isopropyl-1,3-dimethoxypropane, 24pyle2-isopropyl-1,3-dimethoxypropane,

2-sec-butyl-2-phenyl-1,3-dimethoxypropane, 2-bergzidopropyl-1,3-dimethoxypropane,
2-cyclopentyl-2-isopropyl-1,3-dimethoxypropane, e&-putyl-2-cyclopentyl
-1,3-dimethoxypropane, 2-cyclohexyl-2-isopropyl-tijtnethoxypropane,

2-sec-butyl-2-cyclohexyl-1,3-dimethoxypropane, 2-batyl-2-isopropyl-1,3-dimethoxypropane,
and 2-cyclohexyl-2-cyclohexylmethyl-1,3-dimethoxgpane.

17. Amethod for preparing a catalyst componentictvimethod comprises the steps of:

(1) providing the spherical carrier of claim 7 bdetsolid composition of claim 10; and

(2) contacting and reacting the spherical carriesaid composition with a titanium
compound in the presence or absence of an inevesgland optionally adding at least one
internal electron donor at one or more stages leefduring and/or after the reaction.

18. The method according to claim 17, comprising steps of:

(1) preparing a solid composition by a process cosn:

(a) reacting a magnesium halide of formula MgXth an alcohol of formula FOH in
the presence of at least one polymeric disperstabilzer at 30 to 160°C, to form a
magnesium halide-alcohol adduct solution; and

(b) reacting the magnesium halide-alcohol addutiitem with an epoxide represented

O

/ N\

by formula (2); Ra—¢H—CH—Rs (9
at 30 to 16C0°C, to form the solid composition,

wherein, X is halogen; Ris a G-Cy; linear or branched alkyl; Rand R are identical
or different, and are independently hydrogen orulnssituted or halogen-substituted-Cs
linear or branched alkyl, and

wherein, relative to one mole of the magnesiumdealthe amount of the alcohol used
ranges from 3 to 30 moles and the amount of theieporepresented by the formula (2) used
ranges from 1 to 10 moles; and the polymeric disjo@r stabilizer is used in an amount of
from 0.1 to 10 wt%, based on the total weight &f thagnesium halide and the alcohol; and

(2) contacting and reacting the solid compositioonf step (1) with a titanium
compound in the presence or absence of an ineresgland optionally adding at least one

internal electron donor at one or more stages leefduring and/or after the reaction.
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19. The method according to claim 18, having ast@me of the following features:

- relative to one mole of the magnesium halide am®unt of the alcohol used ranges from
4 to 20 moles and the amount of the epoxide repteseby the formula (2) used ranges from 2
to 6 moles; and the polymeric dispersion stabilisarsed in an amount of from 0.2 to 5 wt%,
based on the total weight of the magnesium halitethe alcohol;

- the magnesium halide is at least one chosen frmgnesium dichloride, magnesium
dibromide and magnesium diiodide;

- the alcohol is at least one chosen from methaetiianol, propanol, isopropanol,
n-butanol, isobutanol, pentanol, isopentanol, nanex n-octanol, and 2-ethylhexanol;

- the epoxide is at least one chosen from epoxgnethepoxy propane, epoxy butane,
epoxy chloropropane, epoxy chlorobutane, epoxy bpopane, and epoxy bromobutane;

- the polymeric dispersion stabilizer has a weighérage molecular weight of larger
than 1,000, alternatively larger than 3,000, akéwely from 6,000 to 2,000,000;

- the polymeric dispersion stabilizer is at leasteochosen from polyacrylates,
styrene-maleic anhydride copolymers, polystyrenelfosates, naphthalenesulfonic
acid-formaldehyde condensation products, condealied phenyl ether sulfates, condensed
alkylphenol polyoxyethylene ether phosphates, oxylalacrylate copolymemodified
polyethyleneimines, poly(1-dodecyl-4-vinylpyridimiu bromide)s, poly(vinylbenzyl
trimethyl ammonium salt)s, poly(vinyl alcohol)s,lpacrylamides, ethylene oxide-propylene
oxide block copolymers, polyvinylpyrrolidones, p@hnylpyrrolidone-co-vinyl acetate)s,
poly(ethylene glycol)s, alkylphenyl polyoxyethyleeéhers and poly(alkyl methylacrylate)s;
and

- no inert dispersion medium is used in both s&pafhd (b).

20. The method according to claim 18, wherein tie@ $2) is performed as follows: the
solid composition from step (1) is brought into tast and reaction with an alkoxy titanium
in the presence of a hydrocarbon solvent, the tasulintermediate reaction product is
brought into contact and reaction with titaniunraehloride and the internal electron donor
compound, and then the resultant reaction prodsistashed with a hydrocarbon solvent,
wherein the alkoxy titanium is represented by aegahformula: Ti(OR)4-aXa, Wherein R is
a G-Cy4 aliphatic hydrocarbyl, X is halogen, and a is ateger ranging from 0 to 3, and
preferably, the alkoxy titanium is chosen from &bmtoxy titanium, tetraethoxy titanium,

tributoxy titanium chloride, dibutoxy titanium didride, butoxy titanium trichloride,
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triethoxy titanium chloride, diethoxy titanium dichide, and ethoxy titanium trichloride.

21. The method according to claim 20, wherein theoxy titanium is used in an
amount of from 0.05 to 1.5 moles, alternativelynir®@.1 to 1.2 moles, relative to one mole
of magnesium.

22. A catalyst for olefin polymerization, compngi

(i) the catalyst component for olefin polymerizatiof any one of claims 13 to 16;

(i) at least one alkyl aluminum compound; and

(iii) optionally, at least one external electromao.

23. Use of the catalyst for olefin polymerizatiof claim 22 in an olefin
polymerization.

24. A method for polymerizing olefin(s), comprisimgntacting an olefin of formula
CH,=CHR, wherein R is hydrogen,&C¢ alkyl or G-C;, aryl, and optionally a comonomer
with the catalyst of claim 22 under polymerizatioonditions, to form an olefin polymer;

and recovering the resultant olefin polymer.
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