CATALYST COMPONENT FOR OLEFIN POLYMERIZATION AND CATALYST COMPRISING THE
SAME Cross Reference of Related Applications  The present application claims the benefit of the
Chinese Patent Application Nos. 200910235562.3, 200910235563.8, 200910235564.2 and
CN200910235565.7, filed o AI&biheT 18D RGN KIC @R QideFpdrRGid N RIZ Al @aflerence in their
entirety and for all purposes. Field o{gthe et coNnsHarpMinKegRErelates to a spheric catalyst
component for olefin polymerization, a catalyst comprising the catalyst component, and use of the catalyst
in the polymerization of olefin CH2=CHR, wherein R is hydrogen or a C112 alkyl, and more specifically, to
a catalyst conheie Reteptaictdi| @ &yt elacipigeat gpiseric magnesium-containing compound carrier with a
ttanium compoundygd g ARIORRLRIEAERNARY SAERRNAAAE i RLINEARY L SATEARIENos,
Background Art atalyst components comprising a titanium compound and an electron donor
compound supBBREIPERY%? SctRROM&EIeSRRBh M98 tatAared f3rofre artiled RuANEehee
magnesium habdeseariwhishear@dibiehofaen agnanivyvriigedaadt antatphol generplypssde form of
spheric particles. Spheric catalysts are obtained by reacting the magnesium halide-alcohol adduct carrier
with a titanium compound, such as a titanium halide, and an electron donor compound. When used in
olefin polymerfzelion thepayeetiRly in propylene polymerization, such catalysts exhibit high polymerization
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isclosed magnesium halide-alcohol adduct carriers comprise, generally only magnesium dichloride an
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stirring process. See, for example, U54,421,674, U54,469,648, W08707620, W09311166, US5,100,849,
U56,020,279, (98P IERCAN bR £19548N HPPAIPHIRPYHkas the satalil GARDRRENt
above-mentioned magnesium halide-alcohol binary adduct carriers, the prior art also discloses other
forms of activ%ggwbimrpalide carriers. For example, CN1922212A discloses a carrier obtained by
reacting a solution™of a magnesium halide in a_cyclic ether and an alcohol with a titanium halide
CN101190953A didchiRSCATARRRE I COEMMET I 2 HIRY BaFRaP AR 05/ ¢ e 4Rl LAY £9BRALBHO|
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to form a homogéneous magnesium compound solution and supporting the formed magnesium
compound onf@r8pheticSeiieHCcaPAEICIEN 15P6259 BCyayiS, FoEa0RE s hY656a¢188 8 i1 omagResium
US4469648 disglasearotive exagresidrichichivridettaniiars poapieduey Using aimaalkaxyhaiagnesidnaas a
starting materigl. of the Inventi Af ilige studyi e.inventors have found that a
novel particulé?écﬁégrﬁg%rrn %Q’ﬁ%%“ﬁ% S’gﬂ ne g%%gﬁgd%%xpeﬁgﬂ%%oﬁabﬂ sgfg%l?‘\a{liaqe-gﬁggﬂgﬁagdduct
solution with ZP¥PIBHZaBANNGUAR CRIRIYSET tReNiIE HelypelyBalie RIS Y Pehuseieeskesticiteto
react with a titamnitimeGeRiINGwN g Wid s pRl®fabiniriielclagtgy donor, thereby providing a catalyst
component for olefip polymerization. On this basis, the present inyvention was made. An opject of the
venton 15 o provi 2 AT He TR I A RN b B R El e FVE A Nk
compound caftiagnesiyifudissiasisie anst gnedipaholionds o grtetsedpmagnasfomphe/idehadrs ahelcatayet
component acGarling forine IREABIN: a Mt THRlBAhPRIEWABIDR IMEYMERNIH RDERIIER GatalvsEfor
olefin polymerization, compnsw&g a rea%ﬁi)\{négroduct of the catalyst component, an alkyl aluminum .
compound as RESTEANA aPRRSSE W%W%péi’é?&%ﬁsdo%@pm%%@ﬂ'l%rPrEB? eSPE RO tion
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wherein R is hydrogen @12 CLkaalkyl6agd anepiinnalzpmanesns 1 the gaiahet oiJae aehiien

under polymerization conditions, to form an olefin polymer: and recovering the resuiting polymer. ' The

process for erEﬁrﬁ‘%gtﬂé%ég%%%%pUﬁ@n{%?' 4iﬁ0@ﬁ'{%§r$§%iﬁ$ﬁle and feasible, and the resultant
catalyst _conjpon_emd@eahthﬂﬂemntdeqdongo@ymmmmtﬂtmm a\Mmen a;seielrin _tbiefinior art
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one of the following desired effects: high polymerization activity of catalyst, high stereospecificity of
catalyst, good¥fIPsEeR @ﬂShQ@%f%&%ﬁ%@ﬂﬂsﬁ‘e?%‘?%ﬁ?%%IW@%HQWE‘F@WFH%‘&%HH@Q and
low content ofgiaiyioierifinagitBtiefDescriptemiol i 85 awidigeid- g uiaghssiawscaridHtingUade aft thercarrier
prepared in Example 1.



Figure 2 shows a DSC curve of a known magnesium dichloride-ethanol adduct of formula
MgC12.2.7C2H50H. Figure 3 shows an X-ray diffraction pattern of the carrier prepared in Example 1.
Figure 4 shows an X-ray diffraction pattern of the known magnesium dichloride-ethanol adduct of formula
MgC12.2.7C2dbaHd. by FeactivgbasiBoya coralyvdifirpoticieyattegne sifisevetizd paesensavatietteinhalidene for

MgC12; b is opg {8bMAGA oSt QMBI A& A0 S SSRa3 LORBRERY: g&_%&?”ﬁé&}ﬁéh%ﬂ?sem

carrier. Figure 6 shows a micrograph of the carrier prepared in Examplé 1. Detailed Description of the

Preferred EmPOYHFEME290¢RURY AN BS Rt Mo’ &s MSEY hBAI R IS a5 fPRENGeUS magnesium

homopolymerizatipmmwsouptdyraadmtimmrfﬁi@pttemmﬁmblmﬁrmjummcuecbn @m@imémqwdemer,

homopo'ymercﬂ?ﬁﬂ%ﬁﬁé%‘%@ﬂ&@%gsﬁ%i@@%&iﬁs@% EE%%&?&(&&SQF”Q&%%ABF%&WO
IC cocatalyst’such as an

mean main catalyst component or procatalyst, which, together with a conventional c
alkyl aluminurﬁ“é%ﬁfﬁiﬁﬁﬁf R BIEBRIRshaY Exteer’ alkeworrasip AT FidtingsmAEEatalyst for olefin
polymerization.  As used herein, the term "spheric carrier" means that the carrier has a spheroid-like
particle morp I% butf(Jl[%e? not re uire that the particles of the carrier are in the form of perfect

rly, edh

spheroid. Simila %@/l?s gyeel?nl? e term "spheric catalyst component" or "spheric catalyst” means

that the catalyst caiposéigesiyhsteevidist thasiavepkoidankre fpHiiele ambeyRbIRRYICH|atel cBagsstEGuire
inat the partilgs fiivecaiolyoe COmRBRBT) o il ARCDy o et soleiocin'a
aspect,t e present Invention provides a cat ySt component for oletin pO merization, comprising .
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wherein the sptatigncacdarspmprised @neapiionardcesnaf atdetgmhe folRyahyg wovigngeatscatalyal a

magn_esium_het‘sﬂ?pwﬁrrﬁsrsna&%aww@@%m& Mekig pRsenhRlRIRESvAdaRgRAently chloride or
bromide, R is inde ende_ntlz a C1-C14 alkyl, a C6-C14 aryl, a CI-Cm alkpc(;? ora C6-C14 ar%méf\i/ and n

isOorl;  (b)arf DcBASCEShIBEATVBPLR SISy AP0 e SHAPKIRRE @féiﬁe‘if‘allyétg% BRI8Rnula
of 1210H, whergipdRedsoa Oe-0d2 athgtre O3vCkinpmlodlkgtriarC2-C12 aralkyl or a C6-C10 aryl, and

preferably a C1-CA liale ABflect (FRANIARARRAT RSB HERSRARA B AORRAFR fiR B dBieiC

-R3 (1) wherein R2 and R3 are independently hydrogen, a C1-05 linear or branched alky,

or branched h3fSAIRINIHAdNS #EABR hydrogen, a C1-C3 alkyl or a C1-C3 haloalkyl.  The spheric carrier
used in the preparatiiill dhittre catabyst cbithpoineahtibithiz ity emtienamestdiespriepariedrbypalynecieasion,
comprising comprising a reaction product of the catalyst congow, an alkyl aluminum compound as a
cocatalyst and an optional external electron donor.

A still further object of the invention is to prale a process for polymerizing olefin(s),
comprising contacting one olefin of formula &€HR, wherein R is hydrogen or a.G alkyl,
and an optional comonomer with the catalyst ofitivention under polymerization conditions, to
form an olefin polymer; and recovering the resgitpolymer.

The process for preparing the catalyst componetiteoinvention is simple and feasible, and
the resultant catalyst component has controllabieigle morphology and particle size. When
used in olefin polymerization, in particular in pydene polymerization, the catalyst of the
invention achieves at least one of the followingidk effects: high polymerization activity of
catalyst, high stereospecificity of catalyst, godwydrogen response of catalyst, high

stereoregularity of polymer having high melt indard low content of polymer fines.

Brief Description of the Drawings

Figure 1 shows a DSC curve of the carrier preparé&kample 1.

Figure 2 shows a DSC curve of a known magnesiuthlatide-ethanol adduct of formula
MgCl,2.7GHs0H.



a) mixing the magnesium halide of the general formula of MgX211R11, the alcohol compound and an
optional inert liquid medium in a vessel, preferably in a closed vessel, heating the resultant mixture to a
temperature of from 30 to 160 C and allowing it to react, to form a magnesium halide-alcohol adduct
solution; and  bfigaetidghbesrayKesy diftatiienglathol atidkcies pikgpemnedith Ex@mpxy.compound of

the general formulaid|); O SR & &I?Apbp(ﬁfﬁa%ﬁ’f ER P S UdB R i3RI HHE GERBHESREHE ol

wherein R, X, R2 and R3 are as defined above. In the above process, relative to one mole of the
magnesium h&fid8Ghe’ fordu Mokl de5ttitised may ranges from 4 to 40 moles, preferably from 4 to 30
moles, more prefeFiglyel®ghovie X&rayalkfyaatichstitttaore ¢ireédeediycignbeieidGrizotes fondvigemmount

fth f to 10,maol :
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magnesium dif#BIAide, phenoxy magnesium chloride, isopropoxy magnesium chloride, and butoxy
magnesium chloriggyurétls mragresinie dighlpnde theibgrpeefsspadienipronesium halides may be used
alone or in combination.  The alcohol compound is preferably ones of the general formula of 1210H,
wherein R1 is a C1-C12 alkyl, a C3-C10 cycloalkyl, a C2-C12 aralkyl or a C6-C10 aryl, and preferably a
C1-C8 alkyl. TPriailed Rsseidpisoueid el aigd ebEgResiEneE’amples of the alcohol compound useful in the

inventior|1 include, *PHél a(@hrHOtﬁWFﬁQrI&tmﬂthg’@Qﬁlsélﬁh%@ﬂéi[Drmwfuﬂidé?ﬂéﬁmﬁpﬂwaﬂ%fﬁp?%ﬁ]m',
pentanol, isopentanol, n-hexanal, n-octano), 2-ethylhexanaol, ethylen co] and prqopylene ol. The
Blcool compoUHAY REUPRLAL ed Bote Br 1 ASTHE naton e A ARELE e Qi O e
general formut@blynetndeddatraymet limited to, epoxy ethane, epoxy propane, epoxy butane, epoxy

chloropropane, epgRYY,SBIPHRPMIRNGe WBRKY URINOPEBRHEHRRIRBRMNBEAMONH AR ERe ROSNent or
compounds m?/ L]lsed alone or in combination.  The jnert liquid medium may be chosen from |I§UId

be I
aliphatic, arorRSEAR EHeYERE Ty QRSIARESHY! &N BIRNAATE ¥ Ls AR AL BEE MBI RATWRUIG: are
not limited to, &mekanaeptiveptands;nat Elaectsomonane s;ahstitie s atalgeicton ede fke podgnesza@raffin oils,
vaseline oils, white 0ils; dnefdiliganepils: ypd FRiXIRS-theraeE thiheainer tigyid JpREMWIM.-iRe'Setidfere

is not a specific limitation to the amount thereof However, the inert liquid medium is preferably used in an
amount of froMARNICRY:| PUhEG5RRPABRAKER BA e PRrtiEkiife $870RE #5BId o dHEgHeBRIFE Ralide.
In the above olvasid.aSiaderymasinsef Watemprisetetin thphesagpsistom paticiet’aod/eptieei@atcathiylstan be

involved in th ign.to, far ' ides ' ve
process, the i%?\%d%gﬁ%é@g%ﬁ%ﬁg%ﬁ@?ﬁﬂ?ﬁjﬁeﬁ égé%ﬁﬂ%ﬁé@%ﬁ@ p?rqt{aaneseli?]n% %’%?ﬁg
magnesium-c8REAHIRG SSkERctealiBe MaRHesHPd JarethoReRs Yoihpraiyst aigtephfidgra of
magnesium halidfealspheloiglduct solution by heating a mixture of the magnesium halide, the alcohol and
the inert liquid medjum in a.cl essel with. stirrin e rat fram 0 nd .
preferably from 60%0?2@%, agngﬁ %i\rbv?/ﬁngg \#uréy Srgh({tu'rrg/ %g" tj‘gb\c?g(g f%;%ﬁﬁ%’('%%d C%%??(ﬁl%?} r%bﬁleglp%rqiculate
magnesium-cOAtEMfiGSshe GOPRFIDS ERRGHRNAEBHeH§  compound into the magnesium halide-alcohol
adduct solution whilesséisregcangrallowing the resultant mixture to react at a temperature of from 30 to 160
C, and preferablytj m Oniiar%%%rg%.und!%ﬁgother embodiment, the magnesium-containing spheric
carrier may be pré afe aby a procgss comiprising 1) preparing a magnesium halide-alcohol adduct
solution by heatin@hapiinrbyofthelentign&sionn halide, the alcohol and the inert liquid medium in a closed
vessel with stirringigedciamparasgr @ framisd R ARRdesand riaitsalhtirom 80 18ake0ike abtballiRying
the mixture to react sufficiently; and  2) forming the particulate magnesium-containing spheric carrier by
adding the m&é’ﬁ%%?unﬁmﬁalide-alcohol adduct solution into a mixture of the epoxy compound and the inert
liquid medium whil@)stirriggnesialioviimgi¢th ceprsatatadniytregeneratifat of tdtopefdiunehefir&ionX3G to 160
C, and preferali. fiam&@jochifliGe or BReRIE! RMUREGSLA éaﬁ'ﬁ-@y&m?%%dﬁ%‘#yn stepel) and 2)

ranges from 1/3 to 20 L, and preferably from 2/3 to 10 L, relafive to one mole of the magnesium halide.

The inert liqui@'KeS%i el 8IS RS Sh dtitable ratio between steps 1) and 2). For example,
the ratio of the ine(b)iguidlcobdironysechinh prefeighly thablceda|inosteg r2preaymaddsy faoge riedd-fHrinula

of RiOH, wherein Ris a G-Cy; alkyl, a G-C;o cycloalkyl, a G-C;, aralkyl or a G-Cyo aryl, and
preferably a & Cg alkyl; and
(c) an epoxy compound represented by a generalfar(i:



In another embodiment, the magnesium-containing spheric carrier may be prepared by a process
comprising: reacting the magnesium halide with the alcohol in the inert liquid medium in a closed vessel
at a temperature below 60 C with stirring, to form a magnesium halide-alcohol adduct solution; adding the
epoxy compound thereto; heating the resultant mixt s with stirring to a temperature of from 60 to 160 C,
and preferably from 60 to 120 C and allowing ixtigre tg react sufficiently, to form the
magnesium-containing spheric carrier particles? In this embodin@nt, the amount of the alcohol used

ranges preferaplyépmRlade ROdnolagepaddass pyelomiy fan iHeie 3P halRaete@lye & enemole of

the magnesium halide, The DS ryes of the magnesium-c ining spheric carriers gf the invention
e a distncl S R S B i BB AL A P 7 A8 DA L Gt SRl peak having
a peak maximum aha saheketardesfUserhindbad EIREtNdoicHRIYpbAGMgOrReAh Xbthétveatientgpy of
larger than 40d4gp/enan-ampadineetsbemgakigaximum appears at a temperature of from 100 to 200 C.

In another embodiment,.the peak maximu e at a temperature of fram 130 to 210 C. In another
ombodiment. tho O S MO R E D RECH TOAIEL B9t 50 B AT e AL he
exothermal peaid cor e ad seytdigekotiestiomlie atvakppdibrakde mtlaariosed J/gssel TheaXn ca elifersidtaon
patterns of th‘?ﬂi‘&lﬁﬁ@%i%mé‘?ﬁ?&‘é{ﬂmg sPherc sarticimeidhe vehtign:havie &tdegstdwe difiagtionlines at

a 20 angle range of from 5 to 15, wherein the intensest diffraction line appears at a 20 diffraction angle
range of 10.00% 96:3I$ABY AMNELRIHERSBRE diffraction line appears at a 20 diffraction angle range of
from 10.5 to 12.5, iprexatingléhatrasddebitnactalidarg e hahgdditiad Quvithahd kas>xancotgrsitydobdfathieast
0.2 times of tfiei{g%nsfgynmléh@)_jntensest diffraction line; and the X-ray diffraction patterns have a broad
diffraction peak at a 20 angle range of from 15 to 32 with a peak maximum at a 20 angle range of from 20
to 21, and at least one shoulder peak at a 20 angle p?\}6.50.4 and/or 25.60.4.  Without being limited to

any specific theory, it is believed that the magm@ﬁtmﬂ@ﬁf&min%l)spheric carriers of the invention prepared
from the MgX2, the filOH and the epoxy compound of the formula (I) have a formula: R2 CHX R2 X II (
RIO )"1\4 g(Of! m teOrr#uig RBRBWWikieilBp, tonferm2he sphRriitcartierier prepared from magnesium

dichloride, epoxy Giiarap pPane; 3 Rthangl asme@sddRie, it is possible that the magnesium compound

is formed through the following reaction mechanism: 01 1,C- CH(CH ,CI nCh/Iﬁ;HZO +M%C12 %C% H3C
H20 to" Me' 2CT In the above process, relative to one mole o masium halide, the amount the

alcohol used may ranges from 4 to 40 moles, preferfiom 4 to 30 moles, more preferably
from 6 to 25 moles, and still more preferably fréno 20 moles, and the amount of the epoxy
compound used may ranges from 1 to 10 moles, afdrpbly from 2 to 6 moles.

Examples of the magnesium halide compound inclbdé,are not limited to, magnesium
dichloride, magnesium dibromide, phenoxy magnesiahtoride, isopropoxy magnesium
chloride, and butoxy magnesium chloride, with maim@ dichloride being preferred. The
magnesium halides may be used alone or in combimati

The alcohol compound is preferably ones of the garfermula of ROH, wherein Ris a
C;-Ciz alkyl, a G-Cyp cycloalkyl, a G-C,, aralkyl or a G-Cy aryl, and preferably a&Cs alkyl.
The alcohol compound can also be glycols. Exampfethe alcohol compound useful in the
invention include, but are not limited to, methanethanol, propanol, isopropanol, n-butanol,
isobutanol, pentanol, isopentanol, n-hexanol, ool 2-ethylhexanol, ethylene glycol and
propylene glycol. The alcohol compounds may be @ele or in combination.

Examples of the epoxy compound of the general ftar(i)i include, but are not limited to,
epoxy ethane, epoxy propane, epoxy butane, epoloyogiopane, epoxy chlorobutane, epoxy
bromopropane, and epoxy bromobutane. The epoxy congs may be used alone or in
combination.



1-1* 0 H-CHCT C, Mg2+-4--(0C IfT,CH11 2it O/\,..[, _ OH I CHICH20-Mg21-(OCH2CHOnN 0+ + CITT,C
- CH-CH2C1 1 (In-n-1 )CH3CH20OH CH3CH,0- Mg2tlc-(-0CH7CH31,"20-CIH,C-IC CI CHICH70O-Mg2*
CT Cl n C1H-C-CH- CH20OH +(m-n-1)CHICH20H 0 IH

The inert liquid medium may be chosen from liquiliptzatic, aromatic or alicyclic

hydrocarbons, silicone oils, and mixtures therde¥amples include, but are not limited to,

hexanes, heptanes, octanes, nonanes, decanesameglekerosenes, paraffin oils, vaseline oils,
white oils, methylsilicone oils, and mixtures thefrelf the inert liquid medium is used, there is

not a specific limitation to the amount thereof.wéwer, the inert liquid medium is preferably

used in an amount of from 1/3 to 20 L, and prefigréfom 2/3 to 10 L, relative to one mole of

the magnesium halide.

In the above process, a trace amount of water présehe magnesium halide and/or the
alcohol can be involved in the reaction to form tiregnesium halide-alcohol adduct solution.

In step a) of the above process, the individualen@s may be added into the vessel in any
order.

In an embodiment, the magnesium-containing sploatider may be prepared by a process
comprising

1) preparing a magnesium halide-alcohol adducttisoluby heating a mixture of the
magnesium halide, the alcohol and the inert liquiedium in a closed vessel with stirring to a
temperature of from 30 to 16C, and preferably from 60 to 12C, and allowing the mixture to
react sufficiently; and

2) forming the particulate magnesium-containing esgh carrier by adding the epoxy
compound into the magnesium halide-alcohol addotitisn while stirring and allowing the
resultant mixture to react at a temperature of fRfinto 160°C, and preferably from 60 to 120
°C.

In another embodiment, the magnesium-containingsplcarrier may be prepared by a
process comprising

1) preparing a magnesium halide-alcohol adducttisoluby heating a mixture of the
magnesium halide, the alcohol and the inert liquiedium in a closed vessel with stirring to a
temperature of from 30 to 16C, and preferably from 60 to 12C, and allowing the mixture to
react sufficiently; and

2) forming the particulate magnesium-containingesghcarrier by adding the magnesium
halide-alcohol adduct solution into a mixture of #poxy compound and the inert liquid medium
while stirring and allowing the resultant mixtue react at a temperature of from 30 to 260
and preferably from 60 to 12C.

The total amount of the inert liquid medium usedteps 1) and 2) ranges from 1/3 to 20 L,
and preferably from 2/3 to 10 L, relative to onelenof the magnesium halide. The inert liquid
medium may be distributed at any suitable ratievben steps 1) and 2). For example, the ratio of
the inert liquid medium used in step 1) to thatduisestep 2) may range from 1:10-5:1.



iICH3CH20H Or -,r-f?CH,CHO" CH;CH20-N1(214-(OCH,CHO - (OCH,CH)" Irk2+ (21-bCH20- Mg- CC /\.
\ 7 _off emor CH(CH,C1) 5H2C1

In another embodiment, the magnesium-containingsplcarrier may be prepared by a
process comprising: reacting the magnesium halitdetive alcohol in the inert liquid medium in
a closed vessel at a temperature belovW®Qvith stirring, to form a magnesium halide-alcohol
adduct solution; adding the epoxy compound therfedating the resultant mixture with stirring
to a temperature of from 60 to 18C, and preferably from 60 to 12@ and allowing the
mixture to react sufficiently, to form the magnesigontaining spheric carrier particles. In this
embodiment, the amount of the alcohol used rangefenably from 10 to 30 moles, and more
preferably from 15 to 25 moles, relative to one enafl the magnesium halide.

The DSC curves of the magnesium-containing spheaitiers of the invention have a
distinct exothermal peak at a temperature rangéooh 70 to 250°C, said exothermal peak
having a peak maximum at a temperature of from @20 °C and corresponding to an
exothermal enthalpy of larger than 40J/g. In an @dithent, the peak maximum appears at a
temperature of from 100 to 20. In another embodiment, the peak maximum app&aes
temperature of from 130 to 21%C. In another embodiment, the peak maximum appaaes
temperature of from 130 to 20C. In an embodiment, the exothermal peak correspomadin
exothermal enthalpy of larger than 100J/g.

The X-ray diffraction patterns of the magnesiumtearing spheric carriers of the invention
have at least two diffraction lines at & @ngle range of from 5 to 15°, wherein the intehses
diffraction line appears at & dliffraction angle range of 10.0+0.4°, and the selawy intensest
diffraction line appears at & 2liffraction angle range of from 10.5 to 12.5°, éotample at a®
diffraction angle range of 11.5+0.4°, and has danisity of at least 0.2 times of the intensity of
the intensest diffraction line; and the X-ray difftion patterns have a broad diffraction peak at a
20 angle range of from 15 to 32° with a peak maxinaira @ angle range of from 20 to 21°, and
at least one shoulder peak atteahgle of 16.5+0.4° and/or 25.6+0.4°.

Without being limited to any specific theory, it lielieved that the magnesium-containing
spheric carriers of the invention prepared fromMgX,, the ROH and the epoxy compound of

the formula (I) have a formula:

R2
Cl:HX Ry, X

( Rlo)mMg(OFH)n(OCH #H o (1D
Rs Rs

wherein p +m+n=2.
Taking a carrier prepared from magnesium dichloreg®xy chloropropane, and ethanol as
an example, it is possible that the magnesium comgds formed through the following reaction

mechanism:



-MQ-0 CH3C H20-(7 H+ CH2C1 (OCH.CHO, if 2+ C'HICH20- Mg CC St) 11,C -CH CITI1CH,0
-Mg-0-042-T | nellsCH201-1 CH2ClI The titanium compound as the component (2) of the catalyst
component according to the invention is especially preferably at least one represented by a formula of
Ti(OR54mXm, wherein R5 is a C1-C14 aliphatic hydrggarbyl, X is F, GI\Br, | or a combination thereof,
and m is an integer rangingfromol: teid: Examplesiacibgs, hut are et e DD, titanium tetrachloride,
titanium tetrabromide, titanium tetraiodide, tetrabutoxy titanium, tetraethoxy titanium, tributoxy titanium
chloride, dibutoxy titaniu dlchlorlde , butoxy titanium tnc@lﬁrlde triethoxy titanium chloride, diethoxy
titanium dichloride, ethox Hﬂﬁ’rﬁdﬁltﬁfﬁfﬁdéﬁﬁn‘(ﬂn?m heﬁ%@f) ith titanium tetrachloride being
preferred. The titanium compound as thE compone Mmay also be titanium trichloride.  The internal
electron donor as the optloCnHaICcom gnent 1&3(? of the catalystf€omponent according to the invention may be
chosen from the various compounds Eﬁ‘éwﬁ in'the art4sbeitg Usstirag iitéstaPEleatron donor, such as
esters, ethers, ketones, arrlnes and silanes. Preferably, H*

_ 2+ - 6*?0\
CH;CH,O Mg <—((PCH2CH31H_12C1 + CIH,G-HC—CH, | ——>
H

Cl

2 _ |
CH;CH,O™ Mg +*—f(Pc7H2CH3)n CI' + CIH,C—CH— CH,0H +(m-n-1) CH3;CH,OH

. / N\
CH;CHO Mgz*ﬂ?CHzCHg)nCl + H,C—CH(CH,Cl) ——»

o
((|)CH2CH3)n
CH;CH,O Mu cr H,Cl
o‘) — CH;CH,0—Mg-0—CH + nCH3;CH,0OH Of
CleC—HC —CH2 CHzCl
H
( | CH,CH3),
CH;CH,O Mg*"CI” [
§\> —— CH;CH,0O —Mg—O—CHZ—ﬁfH + nCH;CH,OH
CH,CI

H>C —EH -CH,CI

The titanium compound as the component (2) of titalgst component according to the
invention is especially preferably at least onaespnted by a formula of Ti(GRR.mXm, Wherein
R®is a G-Cy. aliphatic hydrocarbyl, X is F, Cl, Br, | or a comation thereof, and m is an integer
ranging from 1 to 4. Examples include, but are limatted to, titanium tetrachloride, titanium
tetrabromide, titanium tetraiodide, tetrabutoxgpnium, tetraethoxy titanium, tributoxy titanium
chloride, dibutoxy titanium dichloride, butoxy titam trichloride, triethoxy titanium chloride,
diethoxy titanium dichloride, ethoxy titanium triohide, and mixtures thereof, with titanium
tetrachloride being preferred. The titanium compmbas the component (2) may also be titanium
trichloride.

The internal electron donor as the optional compbn@) of the catalyst component
according to the invention may be chosen from #gous compounds known in the art as being

useful as internal electron donor, such as est¢hgrs, ketones, amines and silanes. Preferably,



the internal electron donor is chosen from esters of mono- and poly-carboxylic acids, esters of diol and
ethers. Preferred esters of mono- and poly-carboxylic acids include benzoates, phthalates, malonates,
succinates, glutarates, pivalates, adipates, sebacates, maleates, naphthalene dicarboxylates,
trimellitates, benezieneriaPl Sertoardnndatisscipysemébitatesténsuncas zomb ety -Exdropjés auitisiesttrgl of
benzoate, dietiy| Rhthalies di-iso-butyl phthalate, di-n-butyl phthalate, di-iso-octyl phthalate, di-n-octyl
phthalate, diethyl malonate, dibutyl malonate, diethyl 2,3-di-isopropylsuccinate, di-isobutyl
2,3-di-isopropylsuEHatEE di $RistRy & 308 prapYIsBE TS i tRATISHIAE. fsucahthraates,
di-iso-butyl 2, Zadiometieglsuscitiiatadi-isghintarptés et emeethyisticatediscaleathymaleates, naphthalene
2-ethyl-2-met ' diethyl adinate, di dipate,. di eb ' sehac '
maleate, di-n- bl'%ylﬁr%wle_até; diet e?%%f?ﬁthg@rﬁ%ghﬁiﬂ bx%i%{ﬂ%{. %ty?ﬁ?pi‘ﬁ%% d%@rb%xy g@%tg%éthyl
trimellitate, triWiﬁfelW@Pé’,etﬁé%{ﬂllb@@ﬁﬁé%-dl?ﬁ?BLt%%éE%ﬂ‘é@MUlh?l%é‘iﬁ*zéhﬁ'@b{éﬁ?f@é\‘ﬁ@(ylate,
tetra?tmlll pyrmn@ﬂiiatcfygteﬁ;r]&hdtdid?yrlﬁm&ﬂﬁ?le,;ﬁt@malatB,refﬂﬂtﬁﬂwaﬁiﬁat@QﬁmbuMSrftmthﬁitmcwlllz@hf?ﬁ(ter)s
of polyols represente t eneral formula (111),,0R3 Rn+1 BR2n R50 -H-L -0 - t-R2 1In R4.R 6(1
wherein R1 to 6%;%09&%%%%!% Yich are igéh |gé1tgfr differe% ,_glr_elsﬁ%lr%ugcecr'ﬂ%%ogen, oér su ILs:’ﬁl}:\%]uted or
unsubstituted &egiisePiRavIeHed @ieCApalkyl, L34t Fp piEwtaiaatec 61 csEobwiyhd-Zntlathyigtacitniey |,
SZ-CZO alk%'@gvls&&%?@@tgkglbxg%ﬁy@&ﬁcﬂib@mié‘@ﬁﬁﬁvﬁ-‘bor@@w |§1§@ze,mawi,thhimwpaéwﬁ@et” ,h%bﬁi?l and
are not hydrpgen; R3 t an to R2n gptionally comprise one or mor terogtoms, which are
Choson from HHIBRLH, SIS TR, SR SlicAin oA cand FTBEAE e bar A G By
hydrogen atorméhthraleesdotitashexylateordibfiRB fwpehatenRirtizRlate, miaiz thil litilkese ltisaferntréidribgy; and n
is an integer ranging o Qe aieries ates i igkayhosr AaRase e BB generabiREmyp
(IV): ORIO 1 RvH-C ?;H C-C-C-0-C- RVIII 1 RIV Rv%llt) wherein R1-R1, which are the same or different,
represent hydPYFEIREYIRLE. AlRRHEA PEFAPEALHE Hikyl, a C3-C10 cycloalkyl, a C6-C10 aryl, a C7-Cto
alkaryl or a C7-Ctéexfalicgld tesiesr coorpagraigp sunthiRd Rd utiayelsee lipdigfdi so reprrasenéedr Ipyotieeriggneral
structures; Reﬁém;f%m , which are the same or different, represent a C1-C10 linear or branched alkyl, a
C3-C20 cycloalkyl, a C6-C20 aryl, a C7-C20 alkagryl o-a ng) aralkyl, wherein hydrogen atom(s) on
the phenyl ring in the aryl, alkaryl or aralkyll is/arg’gptionallyyepalced with halogen atom(s). ~ Among the
esters of diol of the general formula (I\Bﬁﬁ@%?q e e%l'é'r Iﬁ]ﬁg@@ﬁ&@ﬁ% RI, Rp, Rc and Rci are not
simultaneously hydrogen; the more preferred arBsthoBe wRereffsat least oae)f Rp, Rvand Rciis
hydrogen; and the still more preferred are those wherein one of Rl and Rp is hydrogen and the other is
methyl, ethyl, propyl, isopropyl, butyl, tert-hutyl, phenyl or halophenyl; and one of Rc and Rci is hydrogen
i the other TR 8%, BFSbL. 1SoRopyGUGTEtHEBU, P GF heRORHBH OSSR pIRS o

suitable estersuidiinitéachrdamdubsanaattitiazited wadchgbapslieyle @ kdideskpiat®;C,o mono-ring

2-methyl-1,3- ne.qlycgl diben -ethyl-1,3- lene.qgl ib ate, -

2 oimety L e A A e L i O A B o er aroup, with
1,3-dipheny1-1'8-pidfsehEigha &ﬁ)@@zﬁﬁtté‘,yﬂfsgﬂm@ﬁyﬁ?eﬁ@dp?o&/ Hé’@‘l%@l”diﬁ%ﬂﬁ’é‘ﬁﬁt@[‘e or
2-methyl-1,3-gihe Mtk ciprapylenriglyes| chiprepionaie, ity Ssdifheriitoh 3 iogipnesghes!
diacetate, 2,2;dimethy1-1.3-dipheny1-1,3-propylene glycol dibe )

2.2-ametny. 1A e B B AT S SRR o onesor pve, st B8 e giycol
dibenzoate, 1R-&dREmMAY b8 isvess|ferferghaanaiandatis amiHpgsRiop,1om D Hdsylene glycol
di-4-butylbenzoatepdrarrinekieheBydid aroepyiens alveatalipgnaantenadngibyl--pheny1-1,3-butylene
glycol dibenzoate, phenyl-2-methyl-1,3-butylene glycol dipivalate, 3-butyl-2,4-pentylene glycol dibenzoate,
3,3-dimethy1-2,4-pentylene glycol dibenzoatep(28,415)-1§ﬂn)R2z,4-pentylene glycol dibenzoate,
(2R,4R)-(+)-2,4-pentylene glycol dibenzog\t,gri';él@eétyl@ne'gtycé'imgﬁchIorobenzoate, 2,4-pentylene
glycol di-m-chlorobenzoate, 2,4-pentylene glycol di-@blﬂgmpenzoate, z A}-pentylene glycol
di-o-bromobenzoate, 2,4-pentylene glycol di-p-methyl%enzoate, 2,4-pe lt\§ ene glycol

di-p-tert-buty Iangagit Ry REACH aRe ol el BryRdRANZ AgIR. i Al &RSDIMEACH RSl ched

di-p-chlorobenzoate, 2-methyl-1,3-pentylene glycol di-p-methylbenzoate, 2-butyl-1,3-pentylene glycol
alkyl, a G-Cyp cycloalkyl, a G-Cyo aryl, a G-Cyo alkaryl or a G-C,p aralkyl; two or more groups

of R-Ry; may be linked to form one or more ring structuiRg; and Ry, which are the same or
different, represent a;€C;o linear or branched alkyl, as€C,o cycloalkyl, a G-Cy aryl, a G-Cyxo
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di-p-methylbenzoate,2-methyl- 1,3 -pentyleneglycoldi-p-tert-butylbenzoate, 2-methyl-1,3-pentylene glycol
pivalate, 2-methyl-1,3-pentylene glycol monobenzoate monocinnamate, 2,2-dimethy1-1,3-pentylene
glycol dibenzoate, 2,2-dimethy1-1,3-pentylene glycoldibenzoate, glycoldibenzoate, glycoldibenzoate,
glycoldibenzoatiearg| 230 m@ihy-ataByhenhderie biyrobdibarmoéte ph, Brpaitytetarghpechryl, alkaryl or

di-p-chlorobe%gm,igfa?réogmgm@g@ﬁ:ﬂ%éi(ij-wﬁﬁt}{g[gm@.te, 1,3-pentylene glycol di-p-bromobenzoate,
1,3-pentylene glycol di-o-bromobenzoate, 1,3-pentylene glycol di@)-methylbenzoate, 1,3-pentylene glycol
3

di-p-tert-butylbenz0@"4 86,856/ 98 YR R enRymb Py (NS pieiflRhag I eRts s EH Ro ate
monocinnamaig, dnd-Re aky ene silvathdwnsigrhates Jed: pratylereppéfcaledipospiamaiejn at least one of
2-methyl-1,3-pentylege | i -di -1 .3- Y. I
dibenzoate, Zglﬁﬁﬁeghﬁ?ﬁlc%-égen agoﬁgglaatfé{ﬂn%ggwr?z%gigeﬁﬁgﬂ%%é&fﬁyﬁ?gﬁ%ﬁ%ene
glycol dibenzd@té&rogasunchthesdhgfisng oIk RFORMEPDPYIAVY B IBEMYRh & iRy PaIRRIARBERY!:
(Zj-methyl-1|,3-mﬂt>daeeogIm:@hmqﬁu.olsenyaaigemh mm@a?me,iia,m%ﬁ%m@mm-brmpmwa;‘zlpl |
iisopropylformate, 1-trifluorogmethy1-3-methy1-2,4-pentylene glycol dibenzoate, 2,4-pentylene glyco
di-p-fIuorometﬁab%e’ur%%logke% ?ﬁbhﬁftgﬁﬁﬁg%lycol di-2-furancarboxylate, 2-methyl-6-ene-2,4-heptylene
glycol dibenzoate, E3anenief-efesidtabie rrgigjremé g§iotiIdusien 2gta08 linvied 18- cha-prapiasg | eneelycol
g!genzoate, gdmﬁﬁ%geﬁe@@rﬁeﬂqbﬁﬂlmﬁﬂﬁﬁlﬁb&ff"gl%@ﬂ@ﬂ%ﬁ%&@?ﬁ?ﬂ,@@ﬁ%&@%?&tﬂilyiﬁahte,
ibenzoate, 3-ethyl-6-ene-2,4-heptylene glycol dibenzoate, 4-ethyl-6-ene-2.4-heptylene glyco
dibenzonte, St IEEENE 5 S HIEDRGH. QRIS e ite. (CEUE crer2 Y KB Ae o papzoate
dibenzoate, 3¥pRopiphardrie R ptcimy|siyte gty oy cdibditrnateatiidie pybpya-1B anyte ned diggaly Idineoglipoate,
d!benzoate, SRR TQ:,%U&%éﬁ?ﬁPFilﬁﬂ?pﬁ'é(ﬁéﬂ_ RenZapispRePr ok abheR eI BYGRIne
dibenzoate, 3:{&1& |-6-ene-2,4-heptylene gl 'CO|1gI enzoat ,4S/Eut I-6-ene-2,4-heptylene glycol
dibenzoate. SHURYL-6-end 8 HEptyler G EXT tHich 3 SEoB sy TIRERE. 2. 4 ABllene SipEGE03.
dibenzoate, 35 imethiyyl- 520 RomhdpByienpyigyeo! dibynabatedipiruitthyl-6Lshdi-Red-haptyleatnyglycol
dibenzoate, 3.3 dipfgpyikif enegi doeptuiBar Aol dioeazgifny.graiend-O-caged it hephlsng.glycol

dibenzoate, 3,3-dimethyl-6-ene-2,4-heptylene glycol dibenzoate, 3,3-diethy1-6-enée-2,4-heptylene glycol
dibenzoate, 3?333%%%’%%@2%@8@@%05 561*HJB’MB%%?SQ@JBfb&fﬁf%‘lér{‘eg’zf’ﬁql%élﬂ%ﬂlé@bcol
dibenzoate, 3diiaylz8dichepiyietig/lglypbénibarz-batglehetiojfcdiietepdyde nehgiygled dieemdan 82butylene

>-ethyl 3.5 hephdsnegivaghdd r&&gi@éﬁ@&g@%@ﬂ@&y DG S SRFUANE 4-pentytene gycol

4-propy1-3,5-Reptylene glycol dibenzoate, 3-b ene glycol dibenzoate,
2,3-dimethy1-8122R&pifen&2§ytor diberfyBateY'e R digheinl 1080808 e ptg RAR Y (ot diBeRReie, ycol
dimethy1-3 ,5chentytene, dycpkdiprnezogieo? 6i-giarethyleddpiianiviane gy gycdingnzagierdenzoate,
,3-dimethy1-3,5- ne glycol dibenzo 4 A-dimethy1-3,%-h le lycol di 4.5-
dimethy1-3 ,5%%_§'[%/$M§ng%yc§%8inz§_ é%?l)gfgfj(ﬁ(rﬁezﬁ\%{%&éh%B%@]e%T}}%(gil di%ﬁﬁﬁ%@%enzgate,
4,4-dimethy1-2,4-PRIFWRSGe NS dilsERZBEIRY b B1@RRiEthy 2-4;BEREhtyiiyRO b lydoP dase Rebienzoate,
L2 b4 ool e oA o sl tes
5-ethyl-2-methyl-3,5-heptylen col dibenzoate, 3-ethyl-3-methyl-3,5-heptylepe glycol dibenzpate, 4-
ethy1-3 -methy'fpgt, ?F%gﬁ%ﬁg%¥fcol dﬂsécnozf)oateqléq'e X&M%@%g@ﬁ%%@%ﬁ& gé}l{ycp%rl]%iber?z?%%qe,
3-ethyl-4-metityir3seHufiplezeatslycol dibemeiaLBanphdentethyl-3 ghe@ptytbretgli-bordisniseiee,
9,9-bis(benzoylexyimath AFABRD, s diM-metnasybeszay ¥pluo
9,9-bis((m-chlorobenzo )%Eémﬁ? jﬁfllﬂ%ﬂ ,%I?]Q-t}iigy-chlo %{Wf‘gﬁlgj;‘( )?ﬁe Wﬂl rrr;]%r;obenzoate
o'0-bis oy BB Ere el BB ot PR o NGRS ety CEFERGL > pentyiene
9,9-his(propioglylety metioyiyfhenzradeO, 9- bisfzarylogioaienethyisftopréizem¢  glycol  dibenzoate,
9,9-bis(pivalyley thye estey; iglare djs j nes nt ication Nos.
MM bﬁ%ﬂ%\/\/o@ 3/I e Agle Cﬂ%ﬁ\gg@%@%h@ YREs %?@é'ﬁ%‘é’c@,

CN1453298A and CN1 068828A1 and WO 03/ Al, relevant contents of which are
incorporated HaPRTWy TeraRpene THVER er ARRPERAEs useRiNA B8 MEBRHorPYEFhieHRPORAR N
donor include Z-[Fajigtiie3-pentplennds wyrelsenddmtbycatgenetabiagrpdatiNéne glycol  dibenzoate,

2,2-dimethyl-1,3-pentylene glycol dibenzoate, 1¢3dylene glycol di-p-chlorobenzoate,
1,3-pentylene glycol di-m-chlorobenzoate, 1,3-pkmtg glycol di-p-bromobenzoate,
1,3-pentylene glycol di-o-bromobenzoate, 1,3-pemgl glycol di-p-methylbenzoate,



R'RR via O-R R\RIVNico_R" Rv (V) wherein RI, R, R, le, Rv and R, which are the same or different,
are chosen from hydrogen, halogen, linear and branched C1-C20 alkyl, C3-C20 cycloalkyl, C6-C20 aryl,
C7-C20 alkaryl, and C7-C20 aralkyl, and two of Rl to R are optionally linked to form a ring; Rvu and Rvm,
which are the 5&qpermyldifferegtyare ctiogdeartrontylbereoate] bragetyboh € 1-g12C0a1kyli-GBuBAeoycaalkyl,

C6-C20 aryl, G &Gefliary! @é}go?7fﬁ?r%ﬁéﬂ%¥ét:§?<ﬁmﬂkﬁ§%uﬁﬂ@%&ﬁt&}%ﬁ‘&owmc'H%HHH%%,”W
limited to, 2(2-ethylhexyl)-1,3-dimethoxypropane,2-isopropyl-1,3-dimethoxyproparie, _

2-butyl-1 3-cirh G REHRSoHLCS SLBIRRPDALS ARkl ArBBEIseglyCol monobenzoate monocinnamate,
2-cyclohexyl1-2,3-dlimeeHyb 1ypapane iz ol -dikeliowth prtbpRnS-pentylene glycol monobenzoate
2(2-phenylethyl)-1.3-di - I -1 3rdimeth

(2-phenyle Mbﬂplé’@H@%ﬁlg?‘ypi%‘i@%%?pﬁ{&g%wg&%@ 1@3@6&8 4 rg?ﬁ?é‘-ﬁemylene glycol

2-p-chlorophen -dimethoxypropane,2-dip m Imethoxypropane,
2,2-dicyc|ohe>€§ﬁlieﬂ.‘,23’—%‘i?ﬂet fé"ép%tﬁém@aﬁyclﬁﬁéﬁ&yl-@%ﬁ%ﬁ%&%ﬁ&béﬁwe”W'ene glycol
2,2-diethyl-1,Jribpirmomeopansndcindiiepy 1- 2P dimpieeyiPI Aygam  glycol  diisopropylformate,
e SIS PNE FS e, DB apeporene  oncol
2-ethyl-2-metifjiptigainmaihyigieprife, 2-methyI42PeBponsI- 1, 3-dindétb@lxy prop&elisrancarboxylate,
2-me_thyl-2-ph@wé1hﬁ:éim@mm@9m,@w&l%&%a@r@%rld&@i@m@wwwgﬂ@m dibenzoate,
D e e R EE e
6-methyl-6-ene-2,4-heptylene glycol dibenzoatet8de5-ene-2,4-heptylene glycol dibenzoate,
4-ethyl-6-ene-2,4-heptylene glycol dibenzoate, BAe6-ene-2,4-heptylene glycol dibenzoate,
6-ethyl-6-ene-2,4-heptylene glycol dibenzoate, @apl-6-ene-2,4-heptylene glycol dibenzoate,
4-propyl-6-ene-2,4-heptylene glycol dibenzoate y&pyl-6-ene-2,4-heptylene glycol dibenzoate,
6-propyl-6-ene-2,4-heptylene glycol dibenzoate,u8/b6-ene-2,4-heptylene glycol dibenzoate,
4-butyl-6-ene-2,4-heptylene glycol dibenzoate, %yb6-ene-2,4-heptylene glycol dibenzoate,
6-butyl-6-ene-2,4-heptylene  glycol dibenzoate, drBethyl-6-ene-2,4-heptylene glycol
dibenzoate, 3,5-diethyl-6-ene-2,4-heptylene glydibenzoate, 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 dibenzoat3-diethyl-6-ene-2,4-heptylene glycol
dibenzoate, 3,3-dipropyl-6-ene-2,4-heptylene glyaibenzoate, 3,3-dibutyl-6-ene-2,4-heptylene
glycol dibenzoate, 3-ethyl-3,5-heptylene glycol ehboate, 4-ethyl-3,5-heptylene glycol
dibenzoate, 5-ethyl-3,5-heptylene glycol dibenzp&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, 2igethyl-3,5-heptylene glycol dibenzoate,
2,5-dimethyl-3,5-heptylene glycol dibenzoate, 2i@ethyl-3,5-heptylene glycol dibenzoate,
3,3-dimethyl-3,5-heptylene glycol dibenzoate, 4igeathyl-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, 6Gidethyl-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 glycabethzoate, 3-ethyl-3-methyl-3,5-heptylene
glycol dibenzoate, 4-ethyl-3-methyl-3,5-heptylene lycal 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 glycol ibethzoate,
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2,2-dipheny1-1,3-dimethoxypropane,2,2-dibenzy1-1,3-dimethoxypropane,
2,2-bis(cyclohexylmethyl)-1,3-dimethoxypropane, 2-isobuty1-2-isopropyl-1,3-dimethoxypropane,
2-(1-methylbutyl)-2-isopropy1-1,3-dimethoxypropane,
2-isopenty1-29$bpis(pehiBddkyrettbyfuopsmes, 2-phenyl-BigdpstipylreBidemeiloxy prepiayiH|LRr cee-
bUtyl'Z'Phe”ﬂ'g?b%(ﬁﬁlﬁ#a%‘y@ﬁ?f} B?MH§M%%?@@@r0pyb %ﬂ%%@é\‘ﬁ%pﬁmethyl)ﬂuorene,
2-cyclopenty1-2-isopropyl-1,3-dimethoxyproparie,2-sec-butyl-2-cyclopentyl
-1,3-dimethox?p%b%{ﬁ@,@&%Hﬂ@@i‘lﬁu@ﬁﬁﬁapw-l%@ﬁﬁé%@&@{’%&i@’,mp'ony'oxymethy')ﬂUore”e'
2-sec-butyl-2-8ygleibgrrpbidnytokgrathoxyitiopane, 2-sec-tab{sogiopyhdidyinettexypropanend
2-cyclohexyl-2-cyc¢ =1 .3-dl oxypropane, and the like.  Such 1,3-diether compounds
are disclosed %ﬁ%ﬁ%@%&%é@ﬁ&%%gMSC, Chinese Patent No. CN100348624C, and Chinese
Patent ApplicationdV6N 99te1a 19fe8iRl AR \diptesRte His(hingRennmeRtiealsbrited HeNifiTse Péfrante.
In a second aspecA3dE® prESWDINYRNEEBIBAYICaTIa \WMOCOSHES TIERae ighthesratalistatompeneatof the
invention, com risinoqr:a{%& %rovidi[%g th maﬁesium-containing spheric carrier according to the invention;
p

(2) contactingI Cgr%agnesmer%e-'(r:]o a[ﬁ]ﬁ]rgens ieric carrier with the titanium compound and the optional

internal electron doRBreiBafFaIRMRPUBdBMeefs thathf dIvaiiipdasieleplects)ratasring wHe datziaher
component.  cHinpaRnb fsliRerhitiErAialkeeamRagalaecording to the invention is prepared by a
process comprising the steps of: suspending the magnesium-containing spheric carrier in chilled titanium
tetrachloride or a mixture of titanium tetrgghjpride and an inert solvent, with the temperature of the liquid
being generally in a range of from -3%@ to8c;anaPreferably from -20C to -10C; heating the resulting
mixture to a temperature of from 40C1{1@> 30C, and,preferably from 80C to 130C, and maintaining at that
temperature for 0.5 to 2.0 hours; then rece{@ﬂg’ff‘le solids by filtration; optionally, repeating the above
treatment with titanium tetrachloride one or more times, and preferably 1 to 4 times; and finally, washing
the resultant solid catalyst component with an in@ff solvent several times, for example, 2 to 5 times. The

inert solvent ig, prefgrablyangalippatieor rematic iy JracREP e REaaR: BRBLBRSNRREYS,

decane, toluene, and the like. = Before, during or after the reaction between the particulate
mag nesium-cBﬁ{%%Hg'E}ﬁ?érﬂf‘gal?@?cgﬁg'ﬁ:@ fEHhuFs ComfyGIRRIA: (eelstodi¥lintesfral AlHoMnor
compound may i metkyt tedtieshRgnBsiara-cptidaid indjriieictoaniaring; FasicLiRY, wirdchtheecatalyst

component s e iR FCRuISh " DICBHAIR AR RAZA aRullcACion Al 20 Instpahglecton

donor compound may be crucial In'order to obtain a propylene polymer with a high isotacticity. ° In the
above proces§srerafiié t&7drme SR AR MdgRestitiid-the magnesium-containing spheric carrier, the
amount of the intemalnegsdronaionar Tawprund csepsuay rangsdiem 01at0.5anvles kntearefatgbly from
0.05 to 0.3 majes; and,the amouint of itanjum compound used may. range. frofy 0 moles, and
preferably fro% t§@6ﬁ%§@g’y%ﬁg{aﬁ)§@géﬁ?the present inventig'%gr%%)fg s%ﬂnc?giﬁ??gtﬂ%lﬂ %ﬁee ’

polymerizatio? ®L&- I8 ffHMEdAMsMBIAGaN eaction product of the followdi§esbiybheheinggmiepane,

titanium-contapnigel séR\ISt, SaImpeReRyaesRtkng to the invention; b) amalikdalmiBeR®emppand, as a

cocatalyst; an optionally, an externgl electron donor com d. Ikyl alyminum compounds useful
LRI SRS e an. e SryPat A ar do e

as cocatalysts are'we a person e umiAurm’eompoun a?g?:)r}gferably
those represedted iprapimtal HinmeshokAIpENeX 11, wherein2iighieritmeidedipeihdygeaprane,
C1-C20 hydrogarawlyapHssheciedin by BralkheX is independenslyia ipaans iid &rbrgipHidoride;
and n hasav I#ee rangtrﬁ from 0 to 2. The alkyl aluminum compoun(r;(s me% beg ed alone or in
combination. Cﬂ?gf Thd" @%E%@WWHQ)B, ARII-C4F19)3, A (- EBIoPY @@E et StV
AllEt2C1, an.&tﬁmlikepmla].lk&mmﬁ?hnwprwmmunds are generally uk2dlinuwyietisnethmounophata molar
ratio of aluminyidlgie) L iaIARIAIH GG CRARREN! (1) ranges. fiybiaRa% BRERAY A0 to

1000, and more preferabeli om 50 to 500. ~ The external electron donor may be any compound known

r )
in the art as b&ifgVseTeLYhh S4ER A SRR ¥onor. For edRfpY/SRR Ay dRetho @At Hay be
a mono- or po?yme]mmafbbamjﬁleeaﬁmmqummmdéde, a cﬂqumm;tmmﬁlmmdmahcamp@mtone,
an organophospligis EOMRRUIYML B, AN S IARIGSAISARFAMPONRRLANS PRETR -Q',é(-)%(ﬁ)}(r%%?& ReeR,

compound. The external electron donor may be uséd in an amount ranging from O.| .5 moles per
one mole of tre @rRMARERuAEe M cuRd REH BIRXRIPRRTSrom 0.0 1248000 [HoRsdi RS RMYRIRAE MY the

alkyl aluminum,gaiippeuntl, 3-dimethoxypropane, 2,2-dibenzyl-di®ethoxypropane,



As the external electron donor, the preferred is silicon compounds of formula R1"R2ySi(0123),, wherein x
and y are an integer ranging from 0 to 2, z is an integer ranging from 1 to 3, and the sum of (x+y+z) is 4;
R1, R2 and le are a Ci-C18 hydrocarbyl, and preferably a Ci-C4 linear or branched alkyl or a C5-C6
cycloalkyl, optio2vbily( carvhienmbriestghehidai(e ptAdhoysecs hoesdiampayisdpromdr tj8-simethgxgoio@aise?, at
least one of Ré—@ﬁwﬁ%)l%&ﬁf%@&&%?ﬂlﬁ@mrﬁéﬁ’ﬁ%ﬁfﬁ‘?cﬂgﬁb,alkenyl’ linear alkyl, cycloalkyl and aryl,

having 3 to 10 carbon atoms ‘and optionally containing heteroatom(s), and le is a C1-C10 alkyl, especially
methyl, are pAUEeREMNYbrsiPREaPExdarpPids BoxyereRatesilicoR BHR BN G MK RREeRERSited to,
cyclohexyl mezhsd divogthhsigne, diisopiapyiptipateoxy silapaecdizigdpriybgimetiongtsdansopiaise-butyl
dimethoxy silane, dj | gli ' sila -hutyl dimethoxy silang, dicyslop imethoxy
silane, 2-ethy?%]i%yeér1|%0¢r%o érggﬁﬁygggaﬁnéﬁé@{q%?%iﬂuoro-é-éaropyl 2-e%ﬁ§/qilgi e%d%&o%(k)lghmoxy
silane and 1,1 1-3rfISEYREWAMethyl dimethoxy silané:PYRPER¥I-SilicR SMBEIRHNSOMPIERRRIUde
those whereinxsisch@ys BciRAosexyraschiatktabsyno sxct akvbapiosayopyna Brdim Beiexpaiaras), and
R3 is methyl. Examples of.such silicon ¢ s inglude cyclohexyl trimethoxy silane, tert-butyl
trimethoxy sila%i%yg?nd ?é(ﬁ:ﬁs_ec?é@ ﬁ%ﬁhﬁg@%ﬁé.'m_ h%xéﬂ@{f%?n‘i%ﬁ%!@%mpound b) and the optional
external electron dBidt échfieined ePaRe Wi faRicadBTeetWRhGRERaERANMOcSPISREMHE s ainassy or
as a mixture. paidit RBOYNGatFYShivEsefnl it kit 5o maRAlMpiZAL T AN Lo MerEir Sitelain

CH2=CHR, threﬁgl ﬁ%}is HoraCl12 ?}I%( l. Tths in a fourth aspect, the present invention provides an
olefin polymer? Eife]Y %ecérgcsqrefgpﬁbeﬁis g@%@é&? ﬁ&egﬁeolefin of formula CH2=CHR, wherein R is
hydrogen or a C112 alksgécand agtienalliha popsenbimeeniion theovalgwpsiesstiier ipvepaibnguiite catalyst
polymerization Gopgiinsoith DM RpIERRS: AN ISHIMSSIALEIR SR FHIEBSBRAME'Spherit @rrier
preferred embodlg%nt, the olefin polymerization is homopolymerization of propylene or co ogcmerlzatlon

of propylene A§YUBHERIRTM M€ o f BEACH R i SEEBRL RN A8 I SR bR A 0Ge
ethylene, CAl@aiphactefinmut €620 dicpliosal Mol efemiyoretzaioumayhécarriee oatalydiquid

phase of quui@m{@ﬁﬁ o] @glkgm&; QH@%&%?E&H\%%V%L or in gas phase, or in a combination

of gas phase and liquid phase, according the known processes. Poflg%nerization temperature is generally

from OC to 150C, Hh@ibr@?@'i’&éiﬂ}‘%ﬁﬂnt@éc?%a@@&,cﬁﬁtp%%é‘ﬁﬁa'i thfe ERIRNA B AHRBRGhighér
pressure. In. t@qmebgrmmmisinghydrsw at auemmqmg mmmamercmuhénluigrswmibtafaa'}ebmqﬂlrﬂmﬁto
the po'ymer'zﬂﬁmdﬁe&i&t@%&|6ﬂ&b§t&P%”h%%§BPé%Wﬁ{HHM ARAYR - AP TP Rer J816A WG the

examples are provi urther illustrate the present invention an no means intend to limit the scope
thereof TestinkfMiRRFIHEE Of INGIiIHIARSINSF %W%!%Mé@@c&é@iﬁ@ wagminsiomlydran23oc
and 2.16kg loaztrC & lsmactisdxtiobpolymesaltimg askaackby he péanseextiiaiion stethesl capsdapdt as
follows: 2 g of dr m W, tracted with .hoiling hept I ctor far,8 hours, then the
residual substg;r%%’?é)vb(a% gé@d 0 c%onsi[f%n W@%nﬁ%ﬁ?ﬁ%Qa%otﬁﬁtﬁgﬁvégiﬁlf%t@eHr?egs'%ua u['%lyt?]negr] (g) to
2 (g) was regdfdedeigsohectratids by, flalge: spRiienatilh pFBHNGVER RDpYet Bleadmenindipariieriyne
?istribl:tion ofd@@@aréiméatﬁn@ag ﬁﬁﬁ@mﬂwjﬁaqﬁufésag%rg magyeemm&ana,%mrﬁigeuhww@h%ﬁﬁo
manufactured Qy,Malvern Instruments Co., Ltd.). 4. D urve: acquired on 7_instrument
avaiable from PR ST S0 Gy tg A e S b S0 e & e P D IR Tt
nitrogen atmospivent.is [Fejeliel)ydiffrastionepateraracqiiceivaritan Xeh RPDexengel hanititcacaak,
X-ray diffractogagigieMitue ¥ apfien@prochromator and a scintillation counter available from Philips Co.,
Netherlands, under tFe foIIowini conditiops: CuK@éﬁ}zl.MOG , tube voltage of 40kV, tube current of
40mA, DS=55=1 581G AHNLEERIIT St SRR Ve Gk BRSSO AR AR Fange
of from 5 to 8@#2H &xdthplétaniunP capapatiod, cft $pderareEneal reéattnonaintairngeonmdovay be used to

treat the magnesium-containing spheric carriepdrticular, when the catalyst component is one
intended to use in propylene polymerization, théitawh of such an internal electron donor
compound may be crucial in order to obtain a prepglpolymer with a high isotacticity

In the above process, relative to one mole of msigne in the magnesium-containing
spheric carrier, the amount of the internal elettlonor compound used may range from 0 to
0.5 moles, and preferably from 0.05 to 0.3 moles] the amount of the titanium compound

12



To a 500mL reactor were charged successively 7.2g of magnesium dichloride, 180 ml of white oil and 82
ml of ethanol, and the contents were heated with stirring to 90 C. After the contents were allowed to react
at that temperature for 1 hour, 24m1 of epoxy chloropropane was added to the reactor, and the reaction
was allowed tousedtimag etritpe friem pecabirenbbe <) Sndqurese ruivér BaimB80ingptée liquid by filtration, the

residual solids werg, waglied Yt hexane, fve & HMRAHAS MG FESE Y BORS MRIMGRH RIS HIE t8f9e|é\\‘ﬁ a

spheric magnesium-containing compound. B. Preparation of spheric Catalyst component 100 ml o
titanium tetracHfiu & WHY §HE RASIOARTRIYFASE (e IRBPHAETEBBIEAT -20 C. Then 8g of the
above-prepared sphétie ticaguastonetoimgp oatadly stas mpded ivatiay eadierinasdtitve contents were heated

to 110 C, with 1.5 t%?; %lléﬁawj%m%??éé%ﬁ% bﬂ@@aﬂ?&‘? éghahe reactor during the heating. After the

liquid was removed throu tration, t al solids were wished with titanium tetrachloride twice and
with hexane thriceS)?RIieaHY A8 L isHRAN\RAREHPR #PBRICABPPIEIE catalyst component. C. Propylene
polymerization  Alliguiguptias e idi pelyine izatiormoicaipyignswsaskaonaueiedpersoplskikialasseteel
autoclave as follows; under nitrogen atmosphere, to the autaclave were charged successiyely 2.5L o
oropyione. ImAil ST ! Ao DO Al A a S ShAeSy SLReReT e

silane (CHMMSRaXmNbEFRIRAR S indansofendahuliegse paefodtuyecetyipondmsangialsia@tandard

volume) of hygl’%@l?ﬂ m&h&@@%ﬁ%&h’éﬁf@éﬁ@@?ﬁﬂé@p@@ﬁh@ﬂﬂ@@ﬁmﬁ%ﬁwm @WWWUG
at 70C for 1 hqu Thq apt clave was cooled,and tthn theénr ssure was vente{j. The utoglaveég/gts
DE AR A A b

opened and the BWM%O(W)R%?%a@% Svere mrﬁéﬁl{gbin%'&?\ls DEE G carrier
prepared in thid (E<airpte, AHA-Eidie, 3AKWSsH) X-rAltifisHetion pHtte®h, odnidistbarride . Fitheeakghows a

DSC curve of AkARim reaeseeings drdIgereraanelAtiYaERT AAimWRMECrdie: Fatd 18Pkl frgure

4 shows an X-ray diffraction pattern of this magnesium dichloride-ethanol adduct. Figure 5 further shows
X-ray diffractidie Gt LY LB, B SATREN G iR YEBHE 10, ORI BRI ROBAEO} 20 fo 1000, and
MgC12.2.7C2iHe@ Hrefesabmeffomdb@tmsPOnagnesium; and d is one for the present carrier. By comparing

said DSC curves g X5ty HfTERcAhRAIIN L 15 @RRG ERMIEH TR AR ETRE S B 900y NiBgrGRELEY f the

invention is different from the magnesium dichloride-ethanol adduct carrier and the magnesium dichloride

carrier known §X'1BA € EXERRIESOr 168 G TIRARiufG e FHEMIBRYO W 098U H3Y LZ0BMD Y1950
reactor and cqualigectob@dyic ddienBoaoheplieranbgdrieleprdmandid astordirgtonstegnlethiek xamptent was
added to the r t 110, @%‘{ H%FI ' t refor 0.5
hours. After m?@%@gﬁgﬁ%ﬁﬁﬁ%@%@%ﬁfﬁﬁﬁﬁg é@r‘ggﬂgﬁ e an( ’1%‘5?9;}?({)% fé%%u%@%%@%%lig%m
were added tEHRPRHK o h & ENR RISEEOR SleNRe RSy @1%'%@“%5@%@‘%#@!‘3 RAHR, the-fquid
was removed fisrigghefibiatiatpl@nd tteadegl dlahsalitscua i withperidbitaminno ©@irach)oFdeotesqeeand
with hexane t%rr%%em%%d ?51}%% %ﬁ%j/p A0 ﬁ{u\fﬁ%%wé ot8 n%1ive a spheric catalyst component. Propylene

u Ing to the '

polymerization was conducted accordi rocedure described in Example 1. Example 3 A
catalyst componeriSwdBerepiaedlacierding tdtRerprékedirefaeseridbersh Cramplnds PRbpyRsRwla
polymerizationRbyr3 SROFEICtathaksr i HIEtY dhe aiasrdera dlepagheinp XRMnplhbgexeangiipttie 1
amount of hydrogen was changed t0.3.01 (standard volume). Example 4 A catalyst component
was prepa\redqeo\\c‘%gioarg%r?g];'§I Tothe Bf(g)g i e'%&’cnb%ﬁa%gé‘{%%p?g)ﬁ%’ro@;&%@é‘p%‘i‘fn?é%% |8?P( gg‘)‘
conducted actoedingrtoremes pedcaiiirer de€eritystp ke apiineallysaupiningthtiepaion s hobs dhigfsh gas

Vﬁas changed &fgrﬁwyb&a?mﬂ%%wp%meiﬁ Example & lz,%@@éﬁgﬁsbpmw?w%%%%&ﬁa@%ﬁmg to
orocecure dedEADGEET B AIECT) U AT CUR R Ve G VIS ChEATGER da and
(standard volupidnEkangiidingcheidysatoniporettifaptapatied, sspedily todtylprresuatisdesyribed
in Example 2, preferred. Examples of preferred silicon compouindtude, but are not limited to, cyclohexyl
methyl dimethoxy silane, diisopropyl dimethoxy sia di-n-butyl dimethoxy silane, di-iso-butyl
dimethoxy silane, diphenyl dimethoxy silane, metteyt-butyl dimethoxy silane, dicyclopentyl
dimethoxy silane, 2-ethylpiperidino tert-butyl dithexy silane, 1,1,1-trifluoro-2-propyl
2-ethylpiperidino dimethoxy silane and 1,1, 1-trifto-2-propyl methyl dimethoxy silane.

Preferred silicon compounds further include thosenein x is 0, z is 3, Ris a branched
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except that the dlisobutyl phthalate as internal electron donor was replaced with 2.0m1 of 2,4-pentylene
glycol dibenzoate (PDB). Propylene polymerization was conducted according to the procedure described
in Example 1. Example 7 A catalyst component was prepared according to the procedure described in
Example 2, exalkeyt thatyitieadkigobptignalith atataianinteetsionaéslramdoRds washgplazethpléth af0snthof

2 isopenty1-24geRFORYbo R MBI RRRE R O HRYIagE RENBEFAHARMBR P UHE She

according to the procedure described in Example 1. Table 1 Catalyst components and propylene
polymerizatiotSfESey NENIEPHAFEIBBtron donor Amount of hydrogen gas (L) Polymerization activity
(KgPP/gCat) Isotadaticityl(®d) ahadyimen roethpadend (o) i eCopientbindl electron donor compound c)

can contact and react with the catalyst componesg@arately or as a mixture.

The above catalyst is useful in the homopolymenmatnd copolymerization of olefin
CH,=CHR, wherein R is H or a;G; alkyl.

Thus, in a fourth aspect, the present inventiorvigl®s an olefin polymerization process,
comprising contacting an olefin of formula GHCHR, wherein R is hydrogen or a.G alkyl,
and optionally a comonomer with the catalyst of ithh@ntion under polymerization conditions,
to form an olefin polymer; and recovering the résgl polymer.

In a preferred embodiment, the olefin polymerizat® homopolymerization of propylene or
copolymerization of propylene and a comonomer. Epdamof the comonomer copolymerizable
with propylene include ethylene & alphaolefins, and £ diolefins.

The olefin polymerization may be carried out inuid| phase of liquid monomer or a
solution of monomer in an inert solvent, or in gdsse, or in a combination of gas phase and
liquid phase, according the known processes. Polyaten temperature is generally from 0°C
to 150°C, and preferably from 60°C to 90°C, andypwrization pressure is a normal or higher
pressure. In the polymerization, hydrogen as alaéguof polymer molecular weight may be
added to the polymerization reactor to adjust tledewular weight of a polymer.

Examples

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

1. Melt index of polymers: measured according torMSD1238-99, at 230C and 2.16kg
load.

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

3. Particle size distribution: average particleesand particle size distribution of the
particulate magnesium halide adducts were measured Masters Sizer Model 2000
(manufactured by Malvern Instruments Co., Ltd.).

4. DSC curve: acquired on a DSC 7 instrument abt@l&rom Perkin Elmer Co. by raising
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polymer fines* wt% Example 1 DIBP 1.5 37.8 97.3 12 0.01 Example 2 DIBP 1.5 32.6 97.7 7.8 0.05
Example 3 DIBP 3.0 45.8

the temperature from 25 to 300 at a rate of 10C/min under nitrogen atmosphere.

5. X-ray diffraction pattern: acquired on an X'P&MPD Model multifunctional X-ray
diffractometer with a graphite monochromator anscetillation counter available from Philips
Co., Netherlands, under the following conditionsK@ (A=1.54064), tube voltage of 40kV, tube
current of 40mA, DS=SS=1° slot system, receicing af 0.3mm, scanning speed of 3(2nin.,
and scanning range of from 5° to 800).2

Example 1

A. Preparation of spheric magnesium-containing caouml

To a 500mL reactor were charged successively 7f2gamgnesium dichloride, 180 ml of
white oil and 82 ml of ethanol, and the contentsesMeeated with stirring to 9€C. After the
contents were allowed to react at that temperdturé hour, 24ml of epoxy chloropropane was
added to the reactor, and the reaction was alldewexbntinue at that temperature for 0.5 hours.
After removing the liquid by filtration, the residusolids were washed with hexane five 5 times
and then dried under reduced pressure, to giva@rispmagnesium-containing compound.

B. Preparation of spheric catalyst component

100 ml of titanium tetrachloride was added to arBD@lass reactor and cooled to -20.
Then 8g of the above-prepared spheric magnesiunpeond was added to the reactor, and the
contents were heated to 110, with 1.5ml of diisobutyl phthalate (DIBP) beirglded to the
reactor during the heating. After the liquid washowed through filtration, the residual solids
were wished with titanium tetrachloride twice andithwhexane thrice, and then dried under
vacuum to give a spheric catalyst component.

C. Propylene polymerization

A liquid phase bulk polymerization of propylene wesnducted in a 5L stainless steel
autoclave as follows: under nitrogen atmospher#hdautoclave were charged successively 2.5L
of propylene, 1mmol of triethyl aluminum in 10 mf leexane, 0.05mmol of methyl cyclohexyl
dimethoxy silane (CHMMS) in 1 ml of hexane, 10mgtlné above-prepared catalyst component
and 1.5L (standard volume) of hydrogen gas. Thetetis were heated to 0, and
polymerization was allowed to continue at'@0for 1 hour. The autoclave was cooled and then
the pressure was vented. The autoclave was oparmedha resuling propylene polymer was
recovered.

Figure 1 shows a DSC curve of the carrier preparedis Example, and Figure 3 shows an
X-ray diffraction pattern of this carrier. Figureshows a DSC curve of a known magnesium
dichloride-ethanol adduct of formula Mg.7GHsOH, and Figure 4 shows an X-ray diffraction
pattern of this magnesium dichloride-ethanol add&ajure 5 further shows X-ray diffraction
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97.6 11.5 0.25 Example 4 DIBP 5.0 41.3 97.5 30 0.27 Example 5 DIBP 8.0 46.0 96.5 58 0.22 Example 6
PDB 1.5 43.6

patterns of several carriers, wherein a is oneMoCl,; b is one for MgGI2.7GHsOH; ¢ is one

for diethoxy magnesium; and d is one for the presarrier. By comparing said DSC curves and
X-ray diffraction patterns, it is apparent that thagnesium-containing carrier of the invention is
different from the magnesium dichloride-ethanol @atdcarrier and the magnesium dichloride

carrier known in the art.

Example 2

100 ml of titanium tetrachloride was added to arBD@lass reactor and cooled to -20.
Then 8g of spheric carrier prepared according ¢p #t of Example 1 was added to the reactor,
and the contents were heated to 2€C0and maintained at that temperature for 0.5 hAiter
filtering off the liquid, 80ml of titanium tetrachitide and 1.5ml of diisobutyl phthalate (DIBP)
were added to the reactor, and the contents wextedhéo 120°C. After reacting for 0.5 hours,
the liquid was removed through filtration, and ttesidual solids were wished with titanium
tetrachloride twice and with hexane thrice, anchttieed under vacuum to give a spheric catalyst
component.

Propylene polymerization was conducted accordinthéoprocedure described in Example

Example 3

A catalyst component was prepared according toptioeedure described in Example 2.
Propylene polymerization was conducted accordingh& procedure described in Example 1,
except that the amount of hydrogen gas was chatog@@L (standard volume).

Example 4

A catalyst component was prepared according toptieeedure described in Example 2.
Propylene polymerization was conducted accordingh& procedure described in Example 1,
except that the amount of hydrogen gas was chawoge@L (standard volume).

Example 5

A catalyst component was prepared according toptieeedure described in Example 2.
Propylene polymerization was conducted accordingh&o procedure described in Example 1,
except that the amount of hydrogen gas was chagg@L (standard volume).

Example 6
A catalyst component was prepared according toptieeedure described in Example 2,
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96.5 2.6 0.1 Example 7 PPDE 1.5 49.7 98.0 9.8 0.31 * Polymer fines refer to those polymer particles
having a particle size of less than 180 microns. Table 1 shows the polymerization results of the
catalysts obtained in Examples 1 to 7 when used in propylene polymerization. It can be seen from the
data shown inckebpe ihttathbediatdlysis o tredatey exsti omtezxi@dibin giiopoly mmasi zagpbac adtivitie s2am hajh
stereospecificyigs, angdhe GRUINARANIRITPBES B EoRIaIReARMBLInesahdionablathe

catalysts have good hydrogen response. Particularly, even when the polymers obtained have high melt
indices, they Stiff REREFAIYR fsteltrtiEEXB@RIBIE 8 100 ml of titanium tetrachloride was added to a
300mL glass reactor and cooled to -20 C. Then 8g of spheric magnesium compound prepared according
to step A of E@fg}%ﬁglwas added to the reactor, and the contents were heated to 110 C, with 1.0m1 of
2,4-pentylene glycol dibenzoate (PDB) and 0.5ml of diisobutyl phthalate (DIBP) being added to the
reactor during the AERARYSARRTRARLIWAT R PEREdeBCRBlh MAEESH UiRedrssHbRY IBIiBXaTEME Wished
with Ititanium tesaghlange ﬂ:v@cgiiaalﬂutgjtmhm@a@tiaécmémréwm ctn'tﬂd)urw&;] Véﬁldé@l(}jlt%h/@d)ﬁghgfic
catalyst compgnent, Pr ene paolymerization was conducte ing to the procedure described in
xample 1. BRI e P R o B R
Example 8. Psiiylefieharanesingfiohw R50s6ad (R das eiteekdg tolthe procedure described in Example 1,
except that the amount of hydrogen gas was changed to 5.0L (standard volume). Example 10

Table 1 Catalyst components and propylene polyraton results

Amount of L Content of
Internal Polymerization - Polymer
hydrogen - Isotacticity : polymer
No. electron gas activity (%) melt index fines*
donor L) (KgPP/gCat) (9/20min) Wi%
Example 1| DIBP 1.5 37.8 97.3 12 0.01
Example 2 DIBP 1.5 32.6 97.7 7.8 0.05
Example 3| DIBP 3.0 45.8 97.6 11.5 0.25
Example 4 DIBP 5.0 41.3 97.5 30 0.27
Example 5| DIBP 8.0 46.0 96.5 58 0.22
Example 6 PDB 1.5 43.6 96.5 2.6 0.1
Example 7| PPDE 1.5 49.7 98.0 9.8 0.31

* Polymer fines refer to those polymer particlesihg a particle size of less than 180 microns.

Table 1 shows the polymerization results of thalgats obtained in Examples 1 to 7 when
used in propylene polymerization. It can be seemfthe data shown in Table 1 that the catalysts
of the invention exhibit high polymerization acties and high stereospecificities, and the
resulting polymers have low contents of polymeredinAdditionally, the catalysts have good
hydrogen response. Particularly, even when thenpety obtained have high melt indices, they
still have high isotacticities.

Example 8

100 ml of titanium tetrachloride was added to arBD@lass reactor and cooled to -20.
Then 8g of spheric magnesium compound prepareddiogoto step A of Example 1 was added
to the reactor, and the contents were heated to°ClOwith 1.0ml of 2,4-pentylene glycol
dibenzoate (PDB) and 0.5ml of diisobutyl phthal@éBP) being added to the reactor during the
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A catalyst component was prepared according to the procedure described in Example 8. Propylene
polymerization was conducted according to the procedure described in Example 1, except that the
amount of hydrogen gas was changed to 8.0L (standard volume). Table 2 Catalyst components and
propylene polyeanzatiditerethdtidial lndsrnainelesdr dmaaytofittonothe cédigdabgelidgasdis Rafetendation

activity (Kgppﬁ%ﬂfhl%%mgﬁé%){\ﬁ@@’ N Rl iﬁ&%@%ﬂ%ﬁ) $ORGALA under vacuum to give a
spheric catalyst component.
Propylene polymerization was conducted accordinthéoprocedure described in Example

Example 9

A catalyst component was prepared according toptibeedure described in Example 8.
Propylene polymerization was conducted accordingh& procedure described in Example 1,
except that the amount of hydrogen gas was chatoge@L (standard volume).

Example 10

A catalyst component was prepared according toptibeedure described in Example 8.
Propylene polymerization was conducted accordingh& procedure described in Example 1,
except that the amount of hydrogen gas was chawogg@L (standard volume).

Table 2 Catalyst components and propylene polyragon results

Amount Content
o Polymer
Internal of Polymerization . of
o Isotacticity| melt
No. electron | hydrogen activity _ polymer
(%) index _
donor gas (KgPP/gCat) _ fines
(9/10min
(L) Wt%
Example 8| PDB+ DIBR 15 40.1 98.7 3.4 0.1
Example 9| PDB+DIBP 5 44.3 97.0 24.4 0.15
Example 10 PDB+DIBP 8 36.6 96.5 48.6 0.16

The patents, patent applications and testing methdted in the specification are
incorporated herein by reference.

While the invention has been described with refeeeio exemplary embodiments, it will be
understood by those skilled in the art that varichanges and modifications may be made
without departing from the spirit and scope of theention. Therefore, the invention is not
limited to the particular embodiments disclosedhasbest mode contemplated for carrying out
this invention, but the invention will include aimbodiments falling within the scope of the
appended claims.
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of polymer fines wt% Example 8 PDB+ DIBP 1.5 40.1 98.7 3.4 0.1 Example 9 PDB+DIBP 5 44.3 97.0
24.4 0.15 Example 10 PDB+DIBP 8

What isclaimed is;

1. A catalyst component for olefin polymerizaticomprising a reaction product of:

(1) a spheric carrier;

(2) a titanium compound; and

optionally, (3) an electron donor,

wherein the spheric carrier comprises a reactioodymt of at least the following
components:

(a) a magnesium halide represented by a generalufar of MgX..Rn, wherein X is
independently chloride or bromide, R is @4 alkyl, a G-C14 aryl, a G-Cy4 alkoxy, or a G-Cy4
aryloxy, and nis O or 1;

(b) an alcohol compound; and

(c) an epoxy compound represented by a generalufar(i):
o)

/\
wherein R and R are independently hydrogen, a-Gs linear or branched alkyl, or a;<Cs
linear or branched haloalkyl.

2. The catalyst component of claim 1, whereinalmhol compound is ones represented
by a general formula of ®H, wherein Ris a G-C;; alkyl, a G-Cyo cycloalkyl, a G-C;, aralkyl
or a G-Cyp aryl.

3. The catalyst component of claim 1 or 2, whetbi® magnesium halide is magnesium
dichloride.

4. The catalyst component of claim 1, wherejnsRa G-Cg alkyl.

5. The catalyst component of any of claims 1-4emgin R and R, which are the same or
different, represent hydrogen, &C; alkyl or a G-C3 haloalkyl.

6. The catalyst component of claim 1, wherein arayxdiffraction pattern of the spheric
carrier has at least two diffraction lines atbaa®gle range of from 5 to 15°, wherein the intehses
diffraction line appears at & 2liffraction angle range of 10.0+0.4°, and the selewy intensest
diffraction line appears at & 2liffraction angle range of from 10.5 to 12.5°, drab an intensity
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36.6 96.548.6 0.16  The patents, patent applications and testing methods cited in the specification are
incorporated herein by reference.  While the invention has been described with reference to exemplary
embodiments, it will be understood by those skilled in the art that various changes and modifications may
be made withobtad épastiOgfitomne shef dpeitirtadsiyopletbé theesivdifitertionherefened tihe iXveytidiffisation

limited to the pagticularembpdimenss disclosed agtha hest made: anteraPiates: iR caIying. ubiisim

invention, but the invention will include all embodiments falling within the scope of the appended claims.
What is claim@d fs212n9leafangs ebimibrehidarlolctitf sirAeli o BBt 'coRaliRgRa 18/ ctiomBordlutt of: (1)
a spheric carrmig{@) Zot8a0idm compound; and optionally, (3) an electron donor,  wherein the spheric
carrier comprises a reaction product of at least the following components: (a) a magnesium halide
represented by a general formula of MgX211R11, wherein X is independently chloride or bromide, R is a
Ci-C14 alkyl, a C6/C14hgyiaityIl CAMRMERY, Bttty -LivAIsIBiy deldd esah Bieispheripcanigicbisia
compound; anfistinc{ @xathepasy searpauaddapastiie ddngadrmmyabiamed dhiReksEndid@) whsarein
R and R3 arg jndependeniyhydragen, & C1:08 Insar.or Pranched alcor o CQo ea At bfanghed
haloalkyl. R catngst componen ofaclalmpf, Wherein the alcoho compoun8 iS BRes re%reser?(ed by
a general fornfRiigrRRD ENthAeyeph IRDes an46d/g.alkyl, a C3-C10 cycloalkyl, a C7-C12 aralkyl or a
C6-C10 aryl. 3. The catalyst component of claim 1 or 2, wherein the magnesium halide is magnesium

dichloride. . .
© 8. The catalyst component of any of claims 1-7emen the titanium compound has a

general formula of Ti(OF§4.me, wherein Ris a G-Cyqaliphatic hydrocarbyl, X is F, Cl, Bror I,
and m is an integer ranging from 1 to 4.

9. The catalyst component of any of claims 1-8erein the electron donor is at least one

chosen from esters of mono- and poly-carboxylidsioésters of diol and 1,3-diethers.

10. The catalyst component of claim 9, whereindbters of mono- and poly-carboxylic
acids are benzoates, phthalates, malonates, stesjimgutarates, pivalates, adipates, sebacates,
maleates, naphthalene dicarboxylates, trimellifatdsenzene-1,2,3-tricarboxylates, and

pyromellitates.

11. The catalyst component of claim 9, wherein @sters of diol are represented by a

general formula (IV):

(I)I Il{l II(HI Ry (|)|
Rygr—C—0—C—C—C—0—C—Ryp

Ry Ryyv Ry (IV)

wherein R-Ry;, which are the same or different, represent hyelmpg G-Cy, linear or branched
alkyl, a G-Cyp cycloalkyl, a G-Cyo aryl, a G-Cyo alkaryl or a G-Cyp aralkyl; two or more groups
of R-Ry; may be linked to form one or more ring structuf®g; and Ry, which are the same or
different, represent a;€C;o linear or branched alkyl, as€C, cycloalkyl, a G-Cy aryl, a G-Cyxo
alkaryl or a G-Cy aralkyl, wherein hydrogen atom(s) on the phenygiin the aryl, alkaryl or
aralkyl may be optionally repalced with halogema(s).
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4. The catalyst component of claim 1, wherein R1 is a C1-C8 alkyl. 5. The catalyst component of any
of claims 1-4, wherein R2 and R3, which are the same or different, represent hydrogen, a C1-C3 alkyl or
a C1-C3 haloalkyl. 6. The catalyst component of claim 1, wherein an X-ray diffraction pattern of the

spheric carrier haslat |eBis¢ teetatijfft actiopoitess at eldt drigle/mareithisf deorer & forbylavidNeiR Rye Rytensest

diffraction line gp 95?@5&_%%{?5?}@899%9&%@&96 of 10.00.4, and the secondary intensest diffraction

line appears at a 20 diffraction angle range of from 10.5 to 12.5, and has an intensity of at least 0.2 times
of the intensity of the intensest diffraction line; and the X-ray diffraction pattern has a broad diffraction

peak at a 20 anglal gandgehef demay 3Sdondabwaiit afpealomelxinbenchtraadi aagiefoamgeaafiioronROdhR 1, apd
atleast one ShAAPTORAIs A0 AE BhAP SO ANENGE B uproby TS GRELIEhSOMRABRYY 6f claim

1, wherein a DSC curve eric carrier has a dfstinct'e |'peak at a temperatlre range of
from 70 to 25O @ORREMExBfEPRRAIOHERR T Bvirfy Y TOSR TrROGHIIR-CHIY {8 mséhheEk PEBIBERYIZ20 C

and corresponyityg terabayoRinyabeRtadPeefilarger than 40J/g. 8. The catalyst component of any of
claims 1-7, wherein the titanium compound has a general formula of Ti(OR5)4,1,X,n, wherein R5 is a

C1-C14 aliphatic hydrocarbyl, X is F, CI, Br or I, and m is an integer ranging from 1to 4. 9. The
catalyst componedtof dhprefessiios Arenainerkin catabictrRnPgeRBIBISaL 6Bt Bhosen from esters of
mono- and Fr)]OW'CQfPWM'i%@@?ngﬁméfswﬁ%@héél]dd,ﬁa@iﬂh@@esbb% Ebﬁﬁarwﬁﬁ@@qwman claim
, wherein the esters of mono- and poly-carboxylic acigs are benzoates, phthalates, malgnates,. .
Succinates, QUBFEES MR AHate A AR ARSI SRS et SRR NE e TBOyABE e Vi
trimellitates, bexeziie, heaBnddhebwaylhises, rabitl s/ toradkirapesaof from 30 dccabiisaodraponiegt ibtelaim 9,

wherein the eglers 9 diphrrefagresRMerbRY R Aesridetata (IV): ORIRm Ry O lIINITR11 111 RERT V
RVT (w) wherein R1-R1, which are the same or different, represent h%%rov%en, a C1-C10 linear or

branched alkyl, a €3-EB6LIGH NS 1T halifesalephol PARLGIIR 2 HR._Eo SRR I SRIP8F More
groups of R1-Rpresanissl imkedeodoxhioomelar(hore ring structures; Reif and Rvm, which are the same or
different, represent a C1-C10 linear or branched alkylga C3-C20 cycloalkyl, a C6-C20 aryl, a C7-C20
alkaryl or a C7-C20 aralkyl, wherein hydrogen atom(/é) an the phenyl ring in the aryl, alkaryl or aralkyl may
be optionally repalced with halogen atom(s). Rm&lﬁ%ﬁ@st comgpnent of claim 11, wherein in the

general formula (1\V , RH, Ry and Rci.are not simultaneously hydrogen. T talyst component
o claim 11 wHBFO AN UL GEh TS 5 TR SR ey el TR R R Ry
ethyl, propyl, iR@pipgie 5ahariReaBIRY, phenyl or halophenyl; and one of fic and Rci is hydrogen and the

other is methyl, etaykdH@R¥hdSARropbriouitritarivRnt ilRRMSS iRl eRfieaylo ftbriiRNeeash Wridersring
the catalyst c?m%onen% fclaim 1 com_priséng
orm a catalyst component; an

d) recovering the catalyst component.

15. A catalyst for the polymerization of an olefifi formula CH=CHR, wherein R is
hydrogen or a €;, alkyl, comprising a reaction product of:

(1) the catalyst component of any of claims 1 tp 13

(2) an alkyl aluminum compound; and

(3) optionally, an external electron donor compdnen

16. The catalyst of claim 15, having at least oftne following features:

- the alkyl aluminum compound is at least one repméed by a general formula of
AIR% X, wherein Ris independently hydrogen or a-C,o hydrocarbyl, and especially a-Cg
alkyl; X is independently a halogen, and especieltijoride; and n has a value ranging from 0 to
2;
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a) in a vessel, mixing a magnesium halide represented by a general formula of MgX2 nR", wherein R and
X are as defined in claim 1, an alcohol compound and an optional inert liquid medium, heating the
resultant mixture to a temperature of from 30 to 160 C and allowing it to react, to form a magnesium
halide-alcohol adduc¢hsdalldybajumitn) meeatipguhd magedsiusublalanacbhbbaddlzctratutdalanimam epoxy
compound reRresen(ss! i AenA A AR (BohiBareft Sk whareinXaany BRrres Aefingd i

ICu

claim 1, at a temperature of from 30 to 160°C, to form a p ate spheric carrier;  c) contacting the
spheric carrieft A ARAIRPEB IR EUR PR oiftfbnal electron donor, to form a catalyst component;
and  d) recoveringhbegaialystmmponinior cohipodidaialysiokamniieapsiypier matianioé sncatebrydt

formula CH2-CH IR, WARIFIL RADIBOEAL SR AN SORBINAD 8 1595HanPocust € (ks

catalyst component’of any of claims’1 1o 13; m corhpound; an option

external elect¥UBIER BoMpaeRt)a 8'herRit xRy Gre KHenendaing ainiessr BRI Rowisg
features: - dneimikybatarimgrireampaysd apdtheastans eaTRSeNFEdBnADE@@lifaeperaiohtly a
AlRa311X11, rein Ra is independentl drag r a Ci-C20 hydrocarpy|, and eciall i-C8
o X is md e SR eSS A R Ahee 2 oLl AR, B aer B BE e
alkyl aluminurRiemIbLERNIgInEEcheieeetoa Bimount that a molar ratio of aluminum therein to titanium in
tShOe Ca;g'(})’St ﬁompon@rﬂlf %&éﬁ@%ﬂé%h%@?%@@&@@%ﬁ@ﬂhi%&b Ji'alf_’%)mg;llﬂg f_dftﬂ’fﬁ CF!EEE;?"@?_UEfmm
to 500; the external electron dqnor compqund is chosen from carboxylic anhydrjdes, carboxylic esters,
cetones, ether IO R RHEL DA NS T LB e bR B AN L oo R
R1"R2ySi(OR3)ewiziechh thenatkyl aleniitlepeaderalndndneeger ranging from 0 to 2, z is an integer ranging
fom 1 t0 3, and e GRS dorkBbuRe I RAAEpRSRAIAENULa G fchBhYsARATRY anC
preferably a C1-C4 linear or bran hﬁd alky] or a C5-C6 cycloalkyl, o tlonag?/ containing heteroatom(s);
5.1ha Fedes et

the external effHaH 8BASFREMEBIAG F2 HYERYUING i '$85%0 0.5 moles per one

mole of the alkyl aluminum compound, and preferably from 0.01 to 0.25 moles per one mole of the alkyl

aluminum compoupd; aACacdbe RKAAFINLCORRMCLZ Aiel LRGeSl P URR S ssHRRonor

compound (3) contact and react with the catalyst componen{taél) separately oras a mixture. .
process for pdirenzZRg YRS R L MSHeR Britde @ty ad et SrieR e TMmemEH M NE A R
hydrogen or aof tkzZnalky, it apapt@niabio maebodidensjthotifemmatalyfh giaiamarl anmhdec@aynetization
conditions, to Jgémtﬁﬁﬁ Btﬁgj&&plymer; and recovering the resulting polymer.
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