Specification Magnesium Halide Complexes, Catalyst Components and Catalysts for Olefin
Polymerization Prepared therefrom Cross Reference of Related Applications  The present application
claims the prBygidittttoihinese Patent Application No. 200610067177.9, filed on April 6, 2006, and the
Chinese Patent Application No. 200610113864.X, filed on October 20, 2006, which are incorporated
herein by reference in their MAGRBFHID RS (HpoUEXERIFStASIGEMBANERR: PRsent invention
relates to spherical magnesi (I’}?l £ S ' n?éllﬂ& an alcohol and a
gem-dihydrocarbyloxy hydro?:{'grtﬁE Qg) sphellr(lgcﬁﬂ ﬁm{#ﬁgﬁp@o@gﬁgﬁ gmata ysts prepared from the
spherical magnesium halide complexes, and to use of the catalysts in the polymerization of a-olefin

CH2=CHR or g mixt efhereof, injéhifh R is H, or alkyl or aryl having 1 to 12 carbon atoms. Background
of the inventicH 0S8 gREIRANREJHER I AL IARRNCBHEMNSomplexes and spherical Ziegler-Natta catalysts

prepared by suppofiig F“@E&W SPPIRRIS ARRRIGREPRY ' FAERBESE PRRIRPA SR MRIGKNQYN In

the art. When used in olefin polymerization, in particular, propylene polymerization, such spherical

catalysts exhigi® PRy high. fatdligtcosachatie  ara06utadtciies@iri Radanb Apniigasipméte.have good

particle morpfgé (ﬁo igher u‘ﬁ densities. , M oé knqgwn magnesiu lide complexes are
magnesium ¢ ?%/é@?t %gggo??’p £%E80 oﬁﬁtr?s}?ﬁéogéh gq%b\fvﬂy@é%?gi)&%%?%a&]ﬁ{%“ggum chloride
and alcohol, arddresparcases, dheregoandifon haljsiergosuiexes further comprise a minor amount of
water. Such magnesium halide complexes may be prepared by known processes, such as spray drying
process, spray cooling process, high-pressure extruding process, or high-speed stirring process. The
magnesium c‘ahj%ge‘?@&@@é@mgﬁxes are described in, for example, US 4,421,674, US 4,469,648, WO
87/07620, W 11166, ,100,849, US 6,020,279, US 4,399,054, EP 0 395 383, US 6,127,304 and
US 6,323,152. WHenphessaiblyisisquiparectfatessiuoh spigaesalmmobigridskmstdec! complexes are

used in olefin polymerization, a cracking phenomenon of the catalyst particles takes place easily so that
there are man Rfljﬁ'é[?gin(%. 'ﬂ%@%ﬁﬁf@hséﬁ%ht 5¥'th Q:%%%Eti@ﬁ ivé si QWBFMWMcompIeX
supports by reaziing Ko GRM B SSHWHB Aiaeian 3 derpishelact QaERRIE CRrpRLBES AsHiofHiformly

distributed. In order to overcome this drawback, it has been attempted to incorporate electron donor

compounds irspletatervagrestigparaipliter toemplgresiunaoblotivle usetidf cataysisuppotie For
example, the techniques as disclosed.in Chin atent ZL02136543.1 and CN.15631.12 intro%i ce
ternal slec OB E BB Gl s e e, B ST e IR SEEB O RAE JIBKYe so as
to form spherigplaippeaeFigM ¢blandeaprshealtohisalate” multi-component supports, which react then
with titanium tetrachloride to form catalysts. However, because the spherical multi-component supports
are likely viscous during the preparation thereof, it is difficult to form spherical particles having a desired
particle diam (Sggaz ' oﬁ cal supports have average particle sizes, D50, in the range of from
70 to 200 micer%e‘{ﬁs ) %ﬁ%rmore‘%@vﬁ?{gﬁ%@d in propylene polymerization, the catalysts exhibit a catalytic
activity of 406gP P/gpdieritalrefoagyribsinatalysisdaralcohsitisiedpleXdsreanusrapic 7 iespdriNpitgylene
polymerization, t cataB/sts ‘%r?i% red from the above magnesium chloride-alcohol complex su (%rts

h
exhibit un-satiSAEIY3farBEeR SEURPRIANG IR AR HETE SR THEh BN EOMAR
production of plyRIPYRNGSTHRHBRMY fH the IAvERen uSBa MBISIALIGEATYSIHIIBE ARcepAre the

aforementioned problems. As a result, they have found out that introducing a gem-dihydrocarbyloxy

hydrocarbon qyiopyens ipalgpeszataon stahmsghesitah balrlgbiilarlaiyetyoligh catalytic
particulate magq esium halid conlpleg ﬁvhich notﬂong% has a ngrronécleéﬁ?rticﬁ size distriffution and an
easily controll qal ?&ge% ticR ?z%'B S50 28H b Ereﬁgf'é' %9 ae Po\f:eesgaﬂ fgcqﬁ{ﬁjgs the
industrial scalgmpipiattigy gmjuqq'@f@plgpj)k IMeasitibde, when used in olefin polymerization, especially
propylene polymerization, the olefin polymerization catalysts %repared therefrom exhibit very high

activities and isota®leffes, Andthette KAQUYBge MARGHBHEEN anbHEG e sGRIMG 18NS Merd BBREFBH particle
hol . . ) o . I o0 of
polypropytenes Lol e R e e TRl 3 RSl

diether type intbfoate eatrdradtcotoos, eave incbaraetarisiesth théhenpgivasatiziei aonapdeies dastremore

slowly when used in propylene polymerization. L
Y comprlge pg mlngr %mount of water. Such magnesiuhdén@omplexes may be



Thus, an object of the invention is to provide a spherical magnesium halide complex comprising a
magnesium halide, an alcohol and a gem-dihydrocarbyloxy hydrocarbon.  Another object of the

invention is togegyidtech BiorRASIVIOrINRRaEESheusiPhakcepragunaiivgyRalite Hpoolsihacppodiegso the
invention.  Still another object of the invention is to provide a titanium-containing catalyst component for

olefin polymeﬂiﬂgholﬁr,%ﬁié\‘_?isea(%’éﬂﬂ&w Bfﬁaﬁts,ﬁof@ﬁer&%eiﬁ,%?ﬂwﬁ@m%li @%OHQQQQ%'H{B _
invention, at Ie5hRE RAHB] CORABIAEL-L gPtiRallyan el aIgglen 0ok ap SByanofer object

of the invention Is to pr e a cataly olefin polymerization, comprising' a reaction pro
following comgoh@d648) th Gra@ivifd 7GR dainli@c23list 1o6) pdentat OO @dS toG 02 51 2etjort) B) an

Ikylalumi talyst; and_c), optionall ternal el d Still another object of th
venton i 10 b pEL R BB SR HA B RPaich R is H.of aky or ary having
1 to 12 carbon atoig, SRMIRSITALRAAFIBH AR PIRBIMSIYER" ARgTRIS|VBhRINABHIFIIOB M esaion

under polymerization conditions. Brief Description of the Drawings  Figure 1 plots activities of the
catalyst of Exafitpleeectb@intolymedndtamna wrackahppesve Bkahleadalysifieashtles

polymerization_tjme. Detailed description of the preferred embqdimen In the first aspect.. the present
vontion proRES L Ea gL WS S BRS heed ea glE B
and a gem-dihyafosarayias Yoyt eids formisdaih emb @ mpigiRe 8P byrieal ciingneriusd hdidr eomplex

has a composition represented by the formula (I): MgX2.mROHNE.pH20 wherein X is chloride or bromide

or a C1-C14 a8xfisinIb ki iskeserasletersirie dRNOCACEDO HAGEES ki EL AiRfTiBHEESLANO ary,
preferably C1 gyl dudt bR AL HERABEMOY AR At RE P RAFSbPA N BIERRAPdY R OR!

compounds in the course of the preparation of tlgnasium chloride-alcohol
complex supports. For example, the techniques sasloded in Chinese Patent
Z1.02136543.1 and CN1563112A introduce internal tetecdonors well-known in
the art, such as phthalates, in the preparatidheoEupports so as to form spherical
“magnesium chloride-alcohol-phthalate” multi-compahsupports, which react then
with titanium tetrachloride to form catalysts. Howge, because the spherical
multi-component supports are likely viscous durthg preparation thereof, it is
difficult to form spherical particles having a desi particle diameter (the disclosed
spherical supports have average particle sizes, D5e range of from 70 to 200
microns). Furthermore, when used in propylene pelymation, the catalysts exhibit
a catalytic activity of 406gPP/gcat. Therefore, ¢thealysts are not satisfied.
Moreover, when used in propylene polymerizatioe, ¢atalysts prepared from
the above magnesium chloride-alcohol complex supp@&xhibit un-satisfied
hydrogen response so that they cannot meet thareewgnt of industrial scale

production of polypropylene.

Summery of the invention



3 R407 R2 (Il) wherein R1 and R2, which are identical or different, are hydrogen or C1-C10 linear or
branched alkyl, C3-C10 cycloalkyl, C6-C10 aryl, C2-C10 alkylaryl or arylalkyl, said aryl, alkylaryl and
arylalkyl being optioriadlyisubatitktediliy engyosmdrechatogeneatais afotsioaialripesiidrasd RS are

optionally bonded to each other to form a ring or a fused ring system; R3 and R4 have the same

meanings as dERREH. [bReYL RAVERID UKL O Ay ARSERILIGNE A FRENEECSAIBIOK Yo W BRGBFRS from

15t03.5;nis r : - , IS\In & m O to
0.8. Ina pre&';.(l-:‘);’f‘rr]r(-:}gt51 égrﬁgocj(rj ir?‘ﬁeé n%?#@ﬁ?&é}n %ﬁ%ﬁ%@ﬁ%@ %&%@%%%c%ﬁf@ﬁ%&%@%ﬂmula
(1), the R1 andR2tieate arageesicahdnalifiereatrgrie G Wbidhlineguduth eancreovetkybhdrtialeogize
preferred embogdiment, in the gem-dihydyocarbyloxy hydrocarbon compounds of the formula (1), the R3
B R4 wnich SFETTHRE P AEr SR Y AL 08 AN DIoCECRR (DB S i lner
preferred embagimestripf FokoBes R Bt RiRie8 dRRANKRRBEAIE BYO RIBHL RGP Yha SRHGREX UL,
isobutyl, tert-butyl, pentyl, isopentyl, cyclopentyl, hexyl, cyclohexyl, phenyl, halogen-substituted phenyl,
tolyl, halogen-siieaiwbdeolylyiheenylusedzylior pptafaihylpMpraasizasionly, ERpk apdapylene
independently methyl, ethyl, propyl, butyl, pentyl. hexyl, isopropyl. isobutyl, gr isopentyl. , . Examples of
the gom-ciny BRSBTS et R B e e TR kil D
2,2-dimethoxy pighaaetivifedinaeithaxphataictics2-dine sy pesigne résgohgethaxiperianssulting
2,2-diethoxypropane, 2,2-diethoxybutane, 2,2-diethoxypentane, 3,3-diethoxypentane, 2, 2-

diphenoxyprop2R&/mefs dideen SR B pisieameoipiiolnsy ey tesgsfinmdhati tapneaisirdscRifexane,

1,1-diethoxycy X -di I-1.3-digxql - = -di @@e
1,4-dioxa—spiro(ﬁl.H"Fnogrgeﬁ%%,%,iwﬁgga-@%%%%égaﬁyér%@ﬁ@ﬁ@@ﬂ? |oxénlzl,”2£hg{m?-rgimethyl-
1,3- dioxane, 6catabisteispied oh]teeaembifatoxef tersippditne doaantidmatytidthatidyaespiro
[4.4] nonane, 2-methyl- 1 4-dioxa- spiro[4.5]decane. In a particularly preferred embodiment, the
magnesium halIS B ABETEELARAG S i Aarare b5 R B e Rl sy ke TBrRGR (),
MgX2.mROH.nk, 8281 WS Sih et SR TrBrIarfel ey AkYlzan a range of from 1.510 3.5, nis in
a range of from 0.02 to 0.3, and E and p are as defined above. The magnesium halide complex
according to the inveAtiSn aanakkigtt cdritchinyatisses Keoptolideehigsalprepgriagintaghabien
halide-alcohol complexes, such as spray drying process,, spray cqoling,process, high-pressure extruding
process, or higRLBEH SRS BISECR P AYESHGIE Heliseim AGAG! 2h SRl egosarbyioxy
gem-dihydrocagifeasrstiocarbon compound contact and react with each other under heating condition,

with the final reaction temperature being high enough to molten the complex of the magnesium halide, the
alcohol and the genMafH{&oQRIRFHG hiliRotAYBHNRBNMBtth IS YHIm A RS pfafe RIBRHFERBHIE 100 to
140 C, and th - mel : 18-Salidifi I ] The contacting and reaction
between the r%géﬁzgé%%%ﬂ%ﬁ%@g@#& g%%tﬁéé%%ﬁ?@%%@ar y (ﬁgﬂiydrocarbon compound are
optionally performe&iill amotee ligbje cheditine. iflve mien nsetbypnasigeitarmilyraooneainiggcatiplystic
hydrocarbon solvent, such as k%%sene, paraffin qil, vaseline oil, white oil, and the like, and when

[

necessary, con®IHRCRR U AGHR AAYME AR B ¥R R TR RARFHFL QLR SN IERas
dimethy! silicop gH&&ithR istide TRSHPRIVEHURENHIRES 6TE U NARIPIRRAIGHP E SMPEURBINGRKM
halide complex according to the invention include magnesium dichloride, magnesium dibromide, and
derivatives of affmialiyranichrineg eletiemesiom dibromide formed by replacing one or two halogen

Examples of the mDho LR AEiGRO b, DR a0 RO 0 wHONDRR AR rde, O Beium

Examples of the m 8

dibromide, phpa@imartaairRHIUBRARISIAgISPREBREEY IDASHESI WEN BIBFIR) 20ehPyiRxKtEgagnesium
chloride, with magnesium dichloride being preferred. The magnesium halides may be used alone or in

combination. TR HeHRSIWEBIGRRtERIREERAIAbH 6PIRBANEhesiGAdmIbe BdvBPR Eccording to the
invention may be ggpres I ereing R is C1-C12 alkyl, C3-C10 cycloalkyl or C6-C10
aryl, preferably Cﬁcﬁiﬁ%&%ﬁ@&%@%ﬁﬁo@%cIude, but are not limited to, methanol, ethanol,
n-propanol, iso-propamilondllytaan! gsadrntdrelbeipentdoolpso-pentanol,n-hexanol,n-octanol,
2-ethylhexanol, ethylene glycol and propylene glycol. In a preferred embodiment, the magnesium
halide complex according to the invention may be prepared by a process comprising the steps of:




() preparing a melt of a magnesium halide complex by: in a closed reactor, mixing the magnesium
halide, the alcohol, the gem-dihydrocarbyloxy hydrocarbon compound and an inert medium, and heating

the resultant mixturstitl aiteitrarabjecobirane 1MiaibH0iE 1yl vidignocts folon panetia@famgagnesium

halide complex, wherein the magnesium halide is added in an amount of from 0.1 to 1.0 mol/liter of the

inert medium,‘ﬂﬁﬁﬂf@'&f%&ﬁ"d YHai¢fe - iyd YAl Sx ARy URGRARSLH KB GRHRRI aleMBdded in an
t of f I i i f
magnesium e A e e B A

as kerosene, paigffie 0datiasetioaditians. white oil, and when necessary, contains optionally an organic
silicon compound, such as organic silicon oil, for example, dimethyl silicone oil or the like; and  wherein
a trace amount of water contained in the magnesium halide and the alcohol may participate in the
reaction for fogﬁi@gglé%@ﬁplmiq)@%qyfmiH}ﬁpreparation of the magnesium halide complex, the order
of the addition of individual raw materials is arbitrary; and (ii) forming spherical particles of the magnesium
halide complex by:Figeppl¥ipipts ediivifiastiohtbe trialysiehtoieanfhaceargisgiionthelinyeotigiex and
then discharging jt.into a.cooling medium, to form spherical particles. of the magnesium halide complex,
wherein the aSﬁf’céh%%ogf Oenél% %aﬁ%e a ﬁgm%@yab%tg%%& Fsﬂ@ggg{éogg:lu@%mional method, such as
by a high-speed stirring process (see, for example, CN 1330086) or a spraying process (see, for example,

usS 6,020,279?éor through a super-gravity rotary bed (see, for example, CN 1580136A) or an
emulsification 2B I&€l ?§6€P&%%W&@@W@@@W'mmwin the cooling medium may be an

inert hydrocarbon solyent [ lagivel E il int, rpﬁéq{&g

gasoline, petroleurTﬁeﬁﬁgr]j"}agr}/da %ﬁﬁg@% Frl?ag)\é g'ﬁ%ﬁ@@d%@ﬁ@%ﬁ%ﬁe of from A (ﬁ%@@ C,
preferably fromodpIéxodd @ ppisandoattagiasiagwiialite, naag aésiin [algEncatimidkavaibsieam.

After washed with an inert hydrocarbon solvent and dried, the above-prepared spherical particles of the
magnesium hQIY(‘PéQ‘Eﬁﬁ X may be used in the preparation of catalyst components for olefin
polymerization. I thR e#ABBHIATERE NS JPREARBINRANINEINIAN At dabiits HaC ANEI B SRIGHY St
component for olefin polymerization, which comprises a reaction product of the spherical magnesium
halide complesepr@semeshiiprinetfieestdméllitanium compound, and optionally an internal electron donor.
The titanium compound may be @5%%&11(11-{ ﬁ% presented by formula TiX3 or Ti(OR3)4mXm, in
which R3(s) is/are independentlbﬁ 14 gﬂgﬂﬁ Wroca | group, X(s) is/are independently F, Cl, Br
or I, and m is ghisfeger of from 1 to 4. Examples of the titanium compound include, but are not limited to,
titanium tetrachloride, titanium tetrabromide, titanium tetraiodide, tetrabutoxy titanium, tetraethoxy

titanium, tributoxy SdRiGHQIINSAE PEMDIER At antlhm adask, Hey tirislarRihidiRddgiethoxy

titanium chloride, di itan i ri (13RI ichlqri itani i Ide, and mixtures
thereof, with titaniﬂﬁfh’et y%ﬁ)%!gg?b%ﬁ]?ﬁr%%@?w {szgﬁ%%ﬂ’gﬁ e@z%{%)%n%%%%g pounds in
catalyst componenks i aajein-pdiychecztnytoz yweyidmooarbiort e gt sielgethie fomthai@¢prporation of an
internal electron donor compound in a catal t[ﬁomponeﬁwt for propylene polymerization may be quite
necessary, in order to obtain propylene polyﬁﬂe iig high isotacticity. All internal electron-donor
compounds commonly used in the art can be useg-in.the present invention.  Suitable internal electron
donor compounds include esters, ethers, keﬁq{@ , amirfes, silanes, and the like.  Preferred ester
compounds include esters of aliphatic and aromatic mono- and fid)y-basic carboxylic acids, such as

naphthalens AYDEERL) BaS i dH s e ENHCH ST Dy Ao Db e Ehpieds IPERLfbanates
Examples inclyeimetwliRargpatec dieyarbaitrlatectiisgrbaynbheiey Hbn-RytdiRpthakaeagtiso-octy

phthalate, di-n-octf/I phthalate, diethyl malonate, dibutyl malonate, diethyl 2,3-di-iso-propylsuccinate,
di-iso-butyl 2,2/éylasypripgIstiviahatebaing ruionallyisgprifdicomnater anaegnyalogen atoms on

eyl 3-onty O R g R e e A G R {08,
diethyl maleatgndisybtéyh mieateRdiead tiap sitialeneeénariasdstel efihaty foapbtBaeihe dicerhoxylate,

triethyl trimellitate, tributyl trimellitate, triethyl benzene- 1,2,3-tricarboxylate, tributyl benzene- 1
2,3-tricarboxy@&A888ethyl pyromellitate, tetrabutyl pyromellitate, etc.



Preferred ester compounds further include esters of polyols represented by the general formula (111), OR3
Rn+1 R2n R50 Il 11 /21 R4RRR 6(Il) wherein R1 to R6 and RI to R2n, which are identical or different, are

hydrogen, halogenppisoptiaraliysubsiiited lteesr prafeaangd 6k &28.8tkyl, C3-C20 cycloalkyl, C6-C20
mono-ring or multi-ring aryl, C7-C20 alkylaryl, C7-C20 arylalkyl, C2-C10 alkenél, or C2-C10 ester group,
with the proviso thal f&L 1B TRPGROH S IPeReR; IR 3 18, AR tPRARIA hBoPallB8mprise one or

more heteroatoms, whigh are cirgdfsamghg grgup consisting of nitrogen, oxygen, sulfur, silicon,
phosphorus and hapc;lgiggen, %ep a %gaéarféon orﬁygdrgo'gen or the both; and one or more of R3 to R6 and R1

to R2n are optionalliynlinkegteflenmad rempbadimentan intetier rayeyimglinpairOcardy! hydwobarten

compounds of polyols are disclosed in detail in WO 03/068828 and WO 03/068723, al|.relevant contents
of which are 1T RGP R0 [ PEVUAE L. TRnBNY ChdrLaiat A5 RERHCE o e (AERerred
are those of the, geperAhioMUR (Maribavhaneif Ritofans RbreRaaee swiifiRed i thmgeneral

formula (l11). or the ester compounds of polyols represented by the general formulae (1) and (1V), it is

preferred that@ESNRUNRE eeRIrRdexy hydspearanscteypyursisof dheniilr{H) otkeoRRaN®R AR5 and
R6 is selected from the group. consisting of halogen C1-C10 linear or branched alkyl C3-C1 cloalkyl,
Co-10 aryt D e TR T e AR e el B AR Do 67 Mt
(1), the prefegpdtake Peofdrnase ehibedienent) tapmRIary kY )RVheseindR bdrftlarglastiediyeddthiiie

general formula (Il); R's are identical or different, and are hydrogen, halogen, linear or branched C1-C20

alkyl, C3-C20 RERVAIRORERYI0 BHfY C isea i ey Wyt 7 osepaml, cyclopentyl, hexyl,
cyclohexyl, phenyl, halogen-substituted phenylyltolhalogen-substituted tolyl,
indenyl, benzyl or phenethyl. More preferably, tRe and R are independently
methyl, ethyl, propyl, butyl, pentyl, hexyl, isopg, isobutyl, or isopentyl.
Examples of the gem-dihydrocarbyloxy hydrocarbormgounds of the
formula (ll) include, but are not limited to, 2,kwkthoxy propane,
2,2-dimethoxybutane, 2,2-dimethoxypentane, 3,3-thmeypentane,
2,2-diethoxypropane, 2,2-diethoxybutane, 2,2-diegpentane, 3,3-diethoxypentane,
2,2-diphenoxypropane, 1,1-dimethoxycyclopentane, 1-diethoxycyclopentane,
1,1-dimethoxycyclohexane, 1,1-diethoxycyclohexar®&2-dimethyl-1,3-dioxolane,
2-ethyl-2-methyl-1,3-dioxolane, 1,4-dioxa-spiro[hdnane,
1,4-dioxa-spiro[4.5]decane, 2,2-dimethyl-1,3-diogal-ethyl-2-methyl-1,3-dioxane,
6,10-dioxa-spiro[4.5]decane, 1,5-dioxa-spiro[5.5lecane,
2-methyl-1,4-dioxa-spiro[4.4]Jnonane, 2-methyl-1jdx@-spiro[4.5]decane.
In a particularly preferred embodiment, the magmesihalide complex
according to the invention has a composition represi by the formula (1),
MgX,[thROHREPH,O (1)
wherein X is chloride, R is a;€C4 alkyl, m is in a range of from 1.5 to 3.5, n isan

range of from 0.02 to 0.3, and E and p are as e@éfabove.



For the ester compounds of polyols represented by the formulae (111), (IV) and (V), it is preferred that at
least one of R1 and R2 is selected from the group consisting of phenyl, halophenyl, alkylphenyl and

haloalkyl-phenyl. Thbeenmsgfessid eiheilicmpompleinsbidedirydiettes ivrirosndse g@sardeddyy the
general formula (VI1): K Al 0 K KIANAI | K/NIIIXCO All Kll K (VI) wherein RI, An, Ain, le, Rv and Rvl,
which are identf/RCESSERrKROWR: BbitRee@ffofANtHY gRANEoARANRIAIIaralfa 1 M a BRI GRS or

branched C1-C Ikl C3 Ik 20 -C20 al ; < a - and Rvn
and RVIII, whic zg;ﬁe i gn%ﬁ gﬁ‘%ﬁ&tﬁé@%ﬁc@] %Popm% ﬁ%@)ﬁ%@%ﬁi n%%a%?é?&ﬂgp\ed !
C1-C20 alkyl, @BaeC28xyclohligh- S G tarih ¢ pro2e st kylgpicatiyhadr@aiuany ity earech talzcohaohore of
RI to RVI may be honded to acaéother to form a ring. TEose 1,3-diethers Wher%n RVIIl and RVII| are
independently 1A AR NASRSASLY h /S AEABPBo RTBRRIO dARIFER sk Mo S8 Bhtent
ZL89108368.5 ik ENhHEF2BRAIS CHPRIBROTIARS BlevhishiaiadReesmpERt i el efpgance.

The titanium-containing catalyst component for olefin polymerization according to the invention may be

prepared by m&hedgknswirialtas dhefoe@xiiexneobytiheadnagnesivaniQndidemapesalrandlitike

complex with a titani compound. In referred embodiment, the titanium-containing catalyst

component o ST R R e oA o Al R REAR R i ine

steps of: suspendeptieiragrerivindiatide amTdexiad teniplertiersilidifitrftitiaion tetatleside or a

mixture of titanium tetrachloride and an inert solvent, with the temperature of the I%gh%ﬂ%egqerauy in
) ; e

a range of fromIBeCERNRStInG fapmhiyERsHicR deety ertcthfe MASAGSRIFERN L

temperature o | ref 0 Mtaini rature for
0516 2.0 nour T L e
tetrachloride mhgjuiel peethiumedFhedne rmestiitimiesg endrpibfeankiligoid adighime syidre caekicrolvent is
the e, BelGRBNGLling UF At KBRSk BACALEh e Hante NN Al e Ksm AR and the
titanium compowpgAhleast oas nteralRiesaB AP seATRPAHISLBAIPG A SIRdERAEHIA FoRBRESIUM

halide complex.  In the preparation of the titanium-Containing catalyst component according to the
invention, the tigdrausnidasipotinelishuasdlimathyhsilicooef@iiEs lilses0 moles, with respect to one mole of

A et L S

magnesium hgliggplelheamesiral nidatide raenlgsn include magnesidichloride, magnesium
dibromide, and derivatives of magnesium dichloreled magnesium dibromide
formed by replacing one or two halogen atoms of meagm dichloride or
magnesium dibromide with €C,,4 alkyl, aryl, alkoxy or aryloxy. Examples of the
magnesium halides include, but are not limited tagnesium dichloride,
magnesium dibromide, phenoxy magnesium chlorid@pragpoxy magnesium
chloride, and butoxy magnesium chloride, with magma dichloride being
preferred. The magnesium halides may be used aloimecombination.

The alcohols useful in the preparation of the magme halide complex

according to the invention may be represented byidita ROH, wherein R is €C;»
alkyl, Cs-Cyo cycloalkyl or G-Cyo aryl, preferably GC, alkyl. Examples of the

alcohols include, but are not limited to, methamedhanol, n-propanol, iso-propanol,



In the third aspect, the present invention provides a catalyst for olefin polymerization, comprising a
reaction product of the following components:  a) the titanium-containing catalyst component according
to the presentrirlygion (active-¢aimmenient);n-pehearmkylalisoipeneecsiahysiaiasiresented an rmula
A1R111X3 n, wherein Ri(s) is/are independently C1-C8 linear, branched or cyclic alkyl; X is halide,
preferably chiérigdRexaaol, ethyleneglyrseard Breryians alviefinum, triisobutyl aluminum, tri-n-buty!

aluminum, tri-n-hexyl alumi i-n= -ﬁl]l%‘q'n |él§r’\- if?H ' 2 etc.
These alkylaluminl)ﬁ{n %o@upo%[:r?ggcan ggadse gl(;{rﬁ(;é gﬁ%bcﬁ)mblnamﬁnﬁgene%#%@%ﬁguﬁ?num
compounds aravesgibin ey @ prepane thbyraghao catis aoimiiigagieEngé of from 1 to 1000; and  ¢)
optionally, an external electron-donor co dgound, such asggg)no- or multi-functional carboxylic acids,

t

carboxylic anhydridB"GRAEEGR BiE! YIEPRRIURBAULESLAIIEN ohols, lactones, organic
phosphorus compgynds, allskSA02RIG E{lFON SARIAGUTFE, ITARLABSIR FPREIRBECRIBANS o e moles,

preferably from 0.01 to 0.25 moles, with respect to one mole of the alkylaluminum compound.  Preferred

external elect@®raichioy derapobylexinbydioenidurncoaippanis GrdraitinR EHRZL SITR3gE NG R a and
b are independently an integer of fram 0 to 2. c.is an infeger 0, 0 3, and the sum of (a+b+c) is 4;
RI 2 and RS STu L Dy 7 SR R ST 2h0 8 dcr i T RS KRB G s
silicon compoumnsls ahaseagirssiom isalideisdmplex, at least one of Rl and R2 is selected from the
group consisting of branched alkyl, alkenyl, cycloalkyl or aryl having 3 to 10 carbon atoms and optionally

containing hetero2YdRS@INe RRag RESHLO1RHIS)| % 36E@ 8N rABIRNTABO5A Hclita ) Brersifbter
Examples of ili s ipclude c %y t dgngﬂﬁfé Bﬁg" [methoxy
silane, di-n-bti%ﬁ%?ngt%%ﬁy S anljeﬁ%i-@bﬁ%l é?methox%/ﬁ;(?lﬁé, iphieny cﬁfn tho ym@ﬁ%t yl
tert-butyl dimetboxyciladeardicdibge nty latinaetioaxyt siffren2-&tihy| bipaatsh dreavi-Budd slitnethmaglejlane,

1,1,1-trifluoro-2-propyl 2-ethylpiperidino dimethoxy silane and 1,1, 1-triflyoro-2-propyl methyl dimethoxy
silane. AdditiJr%gﬂf?ﬁ{'ggéysm@%ﬁr&ﬁﬂﬁ%%gmﬁﬁéﬁ 5’?51%3 M88MRH3UAG) ranched alkyl or cycloalkyl
optionally containifgapigroatRM(fErieftedR i MebwharapisampisH fdie < AT Aberc I lienn

compounds include cyclohexyl trimethoxy silane, tert-butyl trimethoxy silane and tert-hexyl trimethoxy
silane.  Preftieéd astdi@estagropalaiiph coimpoaselsiachitl adswil afarngipinedecessiatiier

compounds of the formula (VI1), among which. 2-isopentyl-2-isopropyl-1,3-dimethoxypropane an
0.0-bis(metotmain meea T AR AR SERE e R R AT Sy Bt the
optional exteragigtgsiEoaifwByemeoneds| O ciedikdaaiand react with the active component a)
separately or as a mixture.  The catalysts of the invention are useful in polymerization of olefin

CH2=CHR (whereWeigIA, AR GMRRHMHOhYyates covtadatdmiPaMsien dnligdpirgddideolefin
and a small a f diepe,.i n hys, i the four; t, entipvanti ides a
process for po }Ij&rrl?ﬁ?(zﬂr%lg eﬁé@%ﬁgﬁ:ﬁi% E%%tggﬁr% %ﬁ] g?giﬁggﬁ%u?%H@C%ﬁ?wﬁ@ﬁ%pﬁé H, or
alkyl or aryl hpriegatatdr? chthemadgmesand bpiidieaty mpdexe tkimbel teecaoldiiio asofantivoiveal, and
optionally a diene as a second comonomer, with the catalysts of the invention under polymerization
conditions. A B@Wﬁ@ﬁéﬁﬁ@?r&@firﬂgﬁ;’s carried out in liquid phase of liquid monomer or a solution
of monomer in an i@ﬁrfcﬁﬂlﬁﬁ@tsﬁh@i%%‘ﬂl’ Bﬁﬁﬁﬂegrdf‘tﬁé%mm&ﬁ f@xa&gi liquid phase,
according to the known procésses. The polymerization is generally carried out at a temperature of from

0C to 150C, preferapplyfiogh S0Eatongoactjemdat e radiaehigiedt pfctagmesiunyithalidénsiasaexany
theory, it is believed that, because the.active sites in. the catglysts prepared from the erica
MR- e A R L e
generally consigigiae $is Peirgidesubashiem cracking of catalyst particles, are substantially reduced, when
the catalysts are used in olefin polymerization, especially propylene polymerization. Meanwhile, the

catalysts exhibit bé’tt@?'f?)ﬂrd@@n @@sﬁﬁ@ﬁ’é@rhrﬂf V19 fﬁbﬁ%ﬂ(ﬂit?@@ﬁ?ﬂj i%cﬁmpﬁiﬁﬁﬁ_)lw aThe
following exarppies.afecppaMiHehiodUsheh Wstsps HgIG3EELIRYBRLER DRk PR BRABIENEL P i

the scope thereof. Testing me
1330086) or a spraying process (see, for examp, 61020,279), or through a



1. Melt index of polymers: ASTM D 1238-99. 2. Isotacticity of polymers: measured by heptane
extraction method carried out as follows: 2 g of dry polymer sample is extracted with boiling heptane in an

extractor for 6upas gikantihedesigusbgulpstanceois dnathislcoianM Bsahoanththeniatisifiddtienveight of
the residual polymer (g) to 2 is regarded as isotacticity. 3. Particle size distribution: average particle
size and partiéieR#e t(ﬁﬁﬁbﬁ?b?ﬁ%’%ﬁic@l@té%% halide complexes are measured on

Masters Sizer Moqﬁh%(p%& (gﬂe%%@aﬁéqﬁqﬁé{dwﬂw% SYLeNts, .hM@%{?ﬁ?% tﬁvé]iﬁﬁaa?tion of

spherical magnesium chlori omp To a 1L autoClave were charg ite"olil (having
a rotational visetsityedy 168vil Gyoirey 250Dt obtatheddrpenitiereyshexdabetpténen gaddihemipatrGleym

Fushun, Liaoning), 220 ml of dimethy! sili il (havi tational viscosity of 350-400my/s,at 25 C,
cbtained omANPSCAPAUE AR ALY TP B bgP SERLLP R K 50 o o
ethanol and 4[&%@?3@?W&ﬁﬂ*%ﬁ’@%ﬁ@e’dhﬁrlﬁFﬂkﬁ@%ﬁ%ﬁiﬁﬁd%% fhevia GHEANIA RRRIrPM

and maintained at that femperature for 3 hours. Then the mixture was passed through an emulsifier in line
(Model WL 50000 exumsfiesseaimed from Shanghai High-shearing Homogenizer Co., Ltd.) and

discharged into 3 liters of hexane which had previously been cooled tp -30C. After filtering off the liquid,
the soligs were wasl e (SR A h AL Aot F AP SO Rl Are N PGy il
magnesium ckigndecanrieicladich wasrfeigitbisiliavesdit e eoagsaaticleideametenof e pritos B.
Preparation of spherical catalyst component To a 300 ml glass reactor was charged with 100 ml of

titanium tetraciGialysh G ABRYMENS (RIsUsER @Y PEHZalaR- 8 g of the above-prepared spherical
magnesium chlorid I the te i ' h : 0C
over 3 hours, and ﬁgcn%ﬁclﬁ %mﬂj&ﬁ%ﬁélgﬁeéwg?s%gﬁgg t Oegrré]'tefc(j")l @uﬁ@fﬁg@%ﬁ?@ e?r% Iﬁﬁ#ixture
was maintainexhtel§S0 0 iop Orte ho tos, dlafowpdlpyniteraimpoff wiedispstiSéw sasdoetibsofidsdueteof/ashed
with titanium tetrachloride twice and with hexane thrice, and then dried under vacuum, to give a spherical
catalyst compblferPRCRRahyBAGTRRHEBBRIR COTBRISE SlhideeBTR & b Res R A Uapyiene,
Immol of triethyda{BBUMHTAOSPIBALAT S IpRterhMat it 8ngdsy silane (CHMMS), 10mg of the

above spherical catalyst component, and 1.5 liters (standard volume) of hydrogen gas. Then the content
was heated to 70CTd&l tilvikontepalpeendertayl beuseieriedsinamart omeeseintatt byl darmabie 1 and

Table 2. Exa 2 Pr e polymerizatipn wa ried out using the gatalyst compopent prepared in
Example 1 agﬁ)rﬁng to ft@gg)ﬁ ce'gur@'ﬁgzﬁleg%ed%aé?(am%&eﬂ,gg@ p%%)%“thgﬁﬂﬁeaﬁ%ount of
hydrogen gashyepstatgediog Kess (stardardispntniyieaubs arexsbionniy dreikedgwrTeple 1

and Table 2. Example 3 A. Preparation of spherical magnesium chloride complex A spherical

magnesium cIfﬂ@mJIech?nﬁleﬁW%ﬁ%&fe&%dﬁ%ﬂﬂﬁo%@%@%%dm@ R RYLXRFi 'Qﬂt@l@;&mple

e RIS AT g TN ORI e il

microns. titanium, tetraethoxy titanium, tributoxy titaniurchloride, dibutoxy titanium
dichloride, butoxy titanium trichloride, triethoxganium chloride, diethoxy titanium
dichloride, ethoxy titanium trichloride, titaniumidhloride, and mixtures thereof,
with titanium tetrachloride being preferred.

Use of internal electron donor compounds in catatysnponents for olefin
polymerization is well known in the art. In partigy the incorporation of an internal
electron donor compound in a catalyst componenpiopylene polymerization may
be quite necessary, in order to obtain propylergnpers having high isotacticity.

All internal electron-donor compounds commonly usethe art can be used in the

present invention.



B. Preparation of spherical catalyst component A spherical catalyst component was prepared
according to the same procedure as described in Example 1.B, except for that the spherical magnesium

chloride complex ag itapfsethie thal abstd vatonsed domgsiastit6ssliagidess MagiasiurRatonege
complex as prepared in Example 1.A. C. Propylene polymerization  Propylene polymerization was

carried out usRIGHMRSc SUARE ToRsbHEIKRepared in the above B according to the same procedure as

described in ExampiefofroTheoiesSiAf SO A B0 TN T BRI 2 XATER “and

Propylene polymerization was cartri e catalyst componerit prepared in Example 3 according

to the same ppmlychasiascrboikydid iacizamplech. G el datedadihie a moalonblyslraacretens
changed to 5.0 liters (standard volume). The resultsﬁare shown in the below Table 1 and Tab}.gg%és

Comparative BYIRHAES:A PBRIHRR o BRPREricaFNAGRS unENRRRRIIGRIGRS  dicafhes
magnesium CYpHERiEAEY! BenericparstAcaRUAARC RIRRSACAR Bt oRARb o iR Fpfusple

1.A, except for that no 2,2-dimethoxy propane was uSed B. Preparation of spherical catalyst component

A spherical cat®stedttipyneanacaterepiaroy pubwiate tcliietdmb thaleseuehi-adaydyt pbédalaexample
1.B, except for,that the spherical magnesium chloride complex repared. in thg, ahove A was used to
replace the sp 'éﬁgépﬁ%xgr%ﬁsﬁ}ﬂ%ﬁ%r%énégﬁix quéihéﬁéﬁ%reSa@@%B@%’.Aqe@y%ﬂoW%Yﬁ’é‘aye’
polymerizationyje g rylengi-pedymeiasaociraacatisd vt ithsocpralygisiaoprientdiensigd in the
above B according to the same procedure as described in Example 1.C. The results are shown in the

below Table 12aAtHiisPRIOPYiSRGsHaI0e ExARRENY! PrepdréidssoRimEsnstewas Erifiylising the
catalyst compg’rﬁlatim@@@ﬁgg&eiﬁ%?araﬁ\@_@@m 1 accgfg'm%t_% jﬂf‘dmrﬂ)&?&edure &gﬂiﬁﬁcribed in
2-ehtyl-2-methylsuccinate, diethyl adipate, dibugipate, diethyl sebacate, dibutyl
sebacate, diethyl maleate, di-n-butyl maleate,hgliehaphthalene dicarboxylate,
dibutyl naphthalene dicarboxylate, triethyl triniaile, tributyl trimellitate, triethyl
benzene-1,2,3-tricarboxylate, tributyl benzenedtificarboxylate, tetraethyl
pyromellitate, tetrabutyl pyromellitate, etc.
Preferred ester compounds further include esteplybls represented by the

general formula (111),

R« R R Re (11
wherein Rto Rs and R to R?", which are identical or different, are hydrogen,
halogen, or optionally substituted linear or braaeky-Cyg alkyl, Cs-C,o cycloalkyl,
Cs-C,0 mono-ring or multi-ring aryl, &C, alkylaryl, G-Cy,g arylalkyl, G-Cig
alkenyl, or G-Cy ester group, with the proviso that &d R are not hydrogen; R
to Rs and R to R" optionally comprise one or more heteroatoms, whighselected
from the group consisting of nitrogen, oxygen, sylsilicon, phosphorus and

halogen, replacing carbon or hydrogen or the kentd; one or more ofRo R; and



Example 1.C, except for that the amount of hydrogen gas was changed to 5.0 liters (standard volume).
The results are shown in the below Table 1 and Table 2. Table 1 Properties of the Catalysts Example No.

Activity kgPP/géab| stanticitptiotex|9f Rkanes tdhef & eikteatdlonintdge Frangie) Frér0miS 3.9
10.
Such ester compounds of polyols are disclosedtailde WO 03/068828 and
WO 03/068723, all relevant contents of which asoiporated herein by reference.
Among said ester compounds of polyols, the prefieare those of the general

formula (IV),

RRRs O (V)
wherein R to R; and R to R are as defined in the general formula (111).

For the ester compounds of polyols representetidgéneral formulae (111)
and (IV), it is preferred thatdRR4, Rs and R are not simultaneously hydrogen, and
at least one of RR4, Rs and R is selected from the group consisting of halogen,
C;-Cyp linear or branched alkyl,£C,, cycloalkyl, G-C,q aryl, G-C,, alkylaryl and
arylalkyl.

Among said ester compounds of polyols of the foen{ul), the preferred are

also those of the general formula (V):

R R
~__/ =
R_/:\>/ R\4/R3 ?
_> <'—O—C—R1
e
-t
R R V)

wherein R-Rg are as defined in the general formula (lll);sRare identical or
different, and are hydrogen, halogen, linear orntihhed G-C,, alkyl, Cs-Cyg
cycloalkyl, G-Cy aryl, G-Cyg alkylaryl, or G-C, arylalkyl.

10



Example 2 54.2 97.1 26 Example 3 47.1 98.1 4.8 Example 4 54.7 97.3 30 Comparative Example 48.2
98.2291

For the ester compounds of polyols representetidyarmulae (1), (1V) and
(V), it is preferred that at least one of &d R is selected from the group consisting
of phenyl, halophenyl, alkylphenyl and haloalkylepiyl.

The preferred ether compounds include 1,3-dietberpounds represented by
the general formula (VI):

==

NN
B O~ B,
K~
<< O_B/\III

B|| I5|

(V1)

wherein R R', R", RY, R" and R', which are identical or different, are selected
from the group consisting of hydrogen, halogeredmnor branched &C,q alkyl,
C3-Cyo cycloalkyl, G-Cyo aryl, G-Cyo alkylaryl and G-Cy arylalkyl; and R" and
RV, which are identical or different, are selectemirfrthe group consisting of linear
or branched &C, alkyl, Cs-Cyq cycloalkyl, G-Cyg aryl, G-Cyg alkylaryl and G-Cyq
arylalkyl; and two or more of 'Ro R” may be bonded to each other to form a ring.
Those 1,3-diethers wherein"Rand R" are independently C, alkyl are preferred.
Such 1,3-diether compounds are disclosed in Chiratent ZL89108368.5 and
CN1141285A, the relevant contents of which areipoated herein by reference.
The titanium-containing catalyst component for iolgfolymerization according
to the invention may be prepared by methods knawthe art, for example, by
reacting the particulate magnesium halide complaik & titanium compound. In a
preferred embodiment, the titanium-containing ¢estalcomponent for olefin
polymerization according to the invention is pregghby a method comprising the
steps of: suspending the magnesium halide completheo invention in chilled
titanium tetrachloride or a mixture of titaniumrgethloride and an inert solvent, with
the temperature of the liquid being generally imaage of from -30C to C°C,

preferably from -20C to -10C; then heating the resulting mixture to a tempeeat



Comparative Example 51.397.1 212 Table 2Particle Size Distribution of Polymers Example Above 2
to 0.9mm 0.9 to

of from 4C0C to 130C, preferably from 60C to 120C, and maintaining at that
temperature for 0.5 to 2.0 hours; and then filgprirfif the liquid and recovering the
solids. Such treatment with titanium tetrachlonday be performed for one or more
times, and preferably for 2 to 4 times. The inetvent is preferably an aliphatic or
aromatic hydrocarbon, such as hexane, heptaneyeyatacane, toluene, and the like.

Before, during or after the reaction between thdidate magnesium halide
complex and the titanium compound, at least orerriad electron donor compound
may be used to treat the magnesium halide complex.

In the preparation of the titanium-containing cggatomponent according to
the invention, the titanium compound is used imamunt of from 5 to 50 moles,
with respect to one mole of magnesium halide imtlagnesium halide complex; and
the internal electron donor compound is used iaranount of from 0 to 1.0 mole,
preferably from 0.01 to 0.5 moles, with respeabrte mole of magnesium halide in
the magnesium halide complex.

In the third aspect, the present invention provalestalyst for olefin
polymerization, comprising a reaction product @& fbllowing components:

a) the titanium-containing catalyst component adiogr to the present
invention (active component);

b) an alkylaluminum cocatalyst, represented by fdamAIR!Xs., wherein
RY(s) is/are independently ;& linear, branched or cyclic alkyl; X is halide,
preferably chloride; and n = 1, 2 or 3. The prefdrrare triethyl aluminum,
triisobutyl aluminum, tri-n-butyl aluminum, tri-nexyl aluminum, tri-n-octyl
aluminum, alkyl aluminum chlorides, such as AtHt etc. These alkylaluminum
compounds can be used alone or in combination.elmemgl, the alkylaluminum
compounds are used in such an amount that molarafedl/Ti is in a range of from
1 to 1000; and

c) optionally, an external electron-donor compoumdich as mono- or
multi-functional carboxylic acids, carboxylic animaks, and esters of carboxylic

acids, ketones, ethers, alcohols, lactones, orgphmsphorus compounds, and

12



0.43 to Below No. 2mm wt% 0.43mm 0.3mm 0.3mm wt% wt% wt% wt% Example 2 18.3 67.5

organic silicon compounds, in an amount rangingmfr0.005 to 0.5 moles,
preferably from 0.01 to 0.25 moles, with respecome mole of the alkylaluminum
compound.

Preferred external electron-donor compounds inclsidieon compounds of
formula R,R%Si(OR’)., wherein a and b are independently an integeroofi D to 2,
c is an integer of from 1 to 3, and the sum of ehbis 4; R, R? and R are
independently GC,g hydrocarbyl optionally containing heteroatom(sindng these
silicon compounds, those wherein a is 1, b is ik, 2, at least one of'Rand R is
selected from the group consisting of branchedlalkkenyl, cycloalkyl or aryl
having 3 to 10 carbon atoms and optionally contgjrieteroatom(s), and*Rs a
C,-Cyo alkyl, especially methyl, are particularly pretsir Examples of such silicon
compounds include cyclohexyl methyl dimethoxy sslamliisopropyl dimethoxy
silane, di-n-butyl dimethoxy silane, di-iso-butylingtthoxy silane, diphenyl
dimethoxy silane, methyl tert-butyl dimethoxy s#andicyclopentyl dimethoxy
silane, 2-ethylpiperidino tert-butyl dimethoxy si&g 1,1,1-trifluoro-2-propyl
2-ethylpiperidino dimethoxy silane and 1,1,1-triffo-2-propyl methyl dimethoxy
silane. Additionally, those silicon compounds whem s 0, ¢ is 3, Ris a branched
alkyl or cycloalkyl optionally containing heteroat¢s), and R is methyl are also
preferred. Examples of such silicon compounds gelayclohexyl trimethoxy silane,
tert-butyl trimethoxy silane and tert-hexyl trimety silane.

Preferred external electron-donor compounds incalsie the aforementioned
1,3-diether compounds of the formula (VI), amongaolh
2-isopentyl-2-isopropyl-1,3-dimethoxypropane ar@Bis(methoxymethyl)fluorene
are particularly preferred.

The alkyl aluminium cocatalysts b) and the optickrnal electron-donor
compounds c) can contact and react with the acbweponent a) separately or as a

mixture.

13



10.91.6 1.7 Example 4 22.8 69.3 7.0 0.4 0.5 Comparative 10.0 37.3 42.1 4.5 6.6 Example 2

The catalysts of the invention are useful in polsizaion of olefin CH=CHR
(wherein R is H, or alkyl or aryl having 1 to 12lgsan atoms) or a feed containing
said olefin and a small amount of diene, if necgssa

Thus, in the fourth aspect, the present inventimviges a process for
polymerizing olefin, comprising contacting an ofefif formula CH=CHR, wherein
R is H, or alkyl or aryl having 1 to 12 carbon agyrand optionally another kind of
said olefin as comonomer, and optionally a diena sescond comonomer, with the
catalysts of the invention under polymerizationditans.

The polymerization of olefin(s) is carried out iquid phase of liquid monomer
or a solution of monomer in an inert solvent, ogas phase, or in a combination of
gas phase and liquid phase, according to the kmwagesses. The polymerization is
generally carried out at a temperature of from @@50°C, preferably from 60°C to
100°C, and at normal or higher pressure.

Without limited by any theory, it is believed thhgcause the active sites in the
catalysts prepared from the spherical magnesiumehabmplexes of the invention
are distributed uniformly, polymer fines, which agenerally considered as being
resulted from cracking of catalyst particles, ambstantially reduced, when the
catalysts are used in olefin polymerization, esgBcipropylene polymerization.
Meanwhile, the catalysts exhibit better hydrogespomse, and very high activities

and isotacticities.

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: ASTM D 1238-99.
2. Isotacticity of polymers: measured by heptarneaeiion method carried out

as follows: 2 g of dry polymer sample is extracteih boiling heptane in an

14



From the data shown in the Table 1, it can be seen that, when used in propylene polymerization, the
catalysts prepared from the magnesium chloride complexes according to the invention exhibit higher

catalytic activigreaanorifopatisolas, eiker theliegaiusispansein ceiomtthe slastashanaighthanhite 2, it
can be seen that the polymers, which are obtained from propél_ene polymerization using the catalysts

prepared fron ¥4 RhHiR ¥iglhRiite cesiglerbRQlYRR; KEGRERGbAS HaRtardiEtines, that

indicates that crackjn Y, rsmﬁi i ially: ced. mlﬁ : t"rﬂ@?l? loncof
spherical magnesi?r'ng::%fgg%ec%%?ngex E@?ﬁ'?&(‘%ﬁ@cﬁ%@%ﬁg&gﬁ wit %6%@% of w %'13 gfl
(cr:1avingFa rﬁtatlquia@ﬁcuﬁuyg?mﬁgﬂégﬁmmﬁi«_{lg @lnnaipltez?](ﬁrs_randermmn T&gﬂem&?ggccl)%fggma;l
orp., Fushun oning), iters imethyl silicone oil (hav rotational viscosity o -400m/s at
25 C, obtaineg%aw(mgﬁéﬁﬂdr@ﬁbr%i@aﬁ‘ﬁlyﬁﬁ'fb %f@@ﬁ'i&bs ggjiﬁ&#‘? Kg of magnesium chloride, 11.3
liters of ethanol and 1.8 liters of 2,2-dimethoxy propane. The mixture was heated to 125 C while stirring

and maintained at that temperature for 3 hours. Then the mixture was passed through a super-gravity
rotary bed (frdnX@®ifif) Research Institute of Chemical Industry, Sinopec., Beijing) and discharged into

1000 liters of hexa%%%iéaﬁ%%% I%rﬁg/i%chlbs#%g%%nmu C%ﬂggiborﬁ%%ﬁ%'@%r filtering off the liquid, the solids

were washed with vacuu | 5%’%8 erical solid magnesium

chloride complex. B.oPseparalinosthsphgecel catatystiopipaemtim| &0 wIGRE malts 31 reseton meEs
charged with 100 ml of titanium tetrachloride, and the content was cooled to -20C. Then 8 g of the

above-prepared isERSHY Pk & ahidHde ebiajed WM&'&%@Q@&H@ I%QH@@%QHQ ?@H@dﬁwa
mixture was heé to F_:glgt@e %vqflﬁgmh@raagd.ﬁwl f?{ aiﬁ%q@pfygﬁr@o&iow%%ﬁgd|g1qg}8ﬁ}?%r§pane

was added thereto during t eating. tering off the liquid, the residual s were was with
titanium tetrachisaiesityicd 8H0vwi0Ohesaat Fcelatadhtbe frdmedhe dee canduBheomoad & aptaacaf

catalyst component. C. Propylepe polymerjzation  To a 5L autqclave were added 2.5 liters of propylene,
1mmol of triethﬁ%b%ini%ﬁﬁ%. 5n‘|}?r'1:’|090f3 HRAASS IRy BIW?H@ ot sPhe ‘E‘ﬁ'&%ﬁa ‘fscémb ent, and

1.5 liters (standgusl ypheniso,8f BYSHRERD 9e MIRiuFRaFassohwesEIaEIaM iR &8triAgckalsurerbin
polymerize for 1 hour. The results are shown in the below Table 3. Example 6
and maintained at that temperature for 3 hours.nTime mixture was passed
through an emulsifier in line (Model WL 500 CY ersidier obtained from
Shanghai High-shearing Homogenizer Co., Ltd.) aisghdrged into 3 liters of
hexane which had previously been cooled t6C3@\fter filtering off the liquid, the
solids were washed with hexane thrice and therddmeler vacuum, to give 30.3g
of spherical magnesium chloride complex, which i@ed to have an average
particle diameter of 50 microns.
B. Preparation of spherical catalyst component
To a 300 ml glass reactor was charged with 100 ftitanium tetrachloride,
and the content was cooled to *€0 Then 8 g of the above-prepared spherical
magnesium chloride complex was added to the reaatal the reaction mixture was
heated to 100C over 3 hours, and 1.5ml of di-iso-butyl phthalates added thereto
during the heating. Then the mixture was maintaiaédl00 °C for 0.5 hours,

followed by filtering off the liquid. The residuablids were washed with titanium

15



Propylene polymerization was carried out using the catalyst component prepared in Example 5 according
to the same procedure as described in Example 5.C, except for that the amount of hydrogen gas was

changed to 5.felitath(stadslardce ame)withetiesdlie argriseown in iteder lomdeaaclidmiantoigive aFour
runs of propylene polymerization were carried out using the catalyst component prepared in Example 5

according to t8ERAHALFSEBRMHCAMRARABEA in Example 5.C, except for that the polymerization time

was changed to 0.% %@ﬁlg%?&}ﬁn@ﬁfﬁﬁgﬁely' The results are shown in the below Table 3.
. ration of sp

Comparative Example Prep erical magnesium chloride complex To a 150L reactor
were charged with 20 ligerSlof avlidelae30vires afdede®yd diliecseodil progglebhmagplesitintrietloride, and

11.3 liters of ethanol.. The@‘iﬁ re was heatﬁ%to 125 C hfy‘f\%{%ﬂ%@%&%é@@ﬂﬁ@g}t tg%istgem(gfrature
d m earch

for 3 hours. TRUTHE R SLEYRIRNGHA TRy
Institute of Cheaisald0dussHeRiapReRa AR ABASHRChRGasENB AR R BAPYETS IR

previously been cooled to -30C. After filtéring off the liquid, the solids were washed with hexane thrice

and then drie@afddheicthencantené wapHierEdHid/ And edowec: opalyawngeXoB 1Hepardilim of
spherical catalyst component A spherical catalyst com t was prepared according to the same
procedure as e (frfl%&@emseﬁg rﬂp'ﬂe%%bg?( \évp?%@% t?ﬁc?g%ﬂ%'ﬁf% magnesium chloride complex as
prepared in the above A was used to replace the spherical magnesium chloride complex as prepared in

Example 5.A. C. Propylene polymerization Propylene polymerization was carried out using the
catalyst compgﬁéﬁﬂ@%é’ared in the above B according to the same procedure as described in Example

5.C. The results argr%%hig t %Wgﬁ%ﬁ BV@%meg%\@ %{ﬁmagn %@ngpewﬁﬁqmﬂon was

carried out using the catalyst com t prepared in Comparative Example 3 according to the same
procedure as dpeepassbinrEa@pmple. G, agceptliog thatthe samend aideatiaiEscgbedvas Ehangpteto 5.0
liters (standard volume). e below Table 3. Comparative Ijxample 5 F%Er runs

Th I h i
of propylene potytnefs ﬁBﬁ%@e U%EFEECPSH]S?V%%FII’?%'[ X%&%%t%%ﬁﬁﬂeﬁm@ﬁi&%% HresRRanar
Example 3 accqe|ifd), e B REORRE WIS HRSEHD B 1BV TR T GofeXgep! for that the

polymerization time was changed to 0.5, 2, 3, and 4 hours, respectively. The results are shown in the
below Table 3. Table 3 Properties of the catalysts Example No.

Example 3

A. Preparation of spherical magnesium chloride demp

A spherical magnesium chloride complex was prepabrding to the same
procedure as described in Example 1.A, excepthfatrthe amount of 2,2-dimethoxy
propane was changed to 6ml. 31 Grams of spheriaeghesium chloride complex
were obtained and found to have an average padigiaeter of 61 microns.

B. Preparation of spherical catalyst component

A spherical catalyst component was prepared acogrdi the same procedure
as described in Example 1.B, except for that thieespal magnesium chloride
complex as prepared in the above A was used tagephe spherical magnesium
chloride complex as prepared in Example 1.A.

C. Propylene polymerization

16



Hydrogen added in the polymerization L Polymerization time hr Activity kgPP/gcat Il of polymers % MI of
polymers g/10min Example 5 1.5

Propylene polymerization was carried out using tetalyst component
prepared in the above B according to the same guweeas described in Example
1.C. The results are shown in the below Table 1Taide 2.

Example 4
Propylene polymerization was carried out using tetalyst component
prepared in Example 3 according to the same proeeats described in Example
1.C, except for that the amount of hydrogen gaschasged to 5.0 liters (standard
volume). The results are shown in the below Tald@d Table 2.

Comparative Example 1
A. Preparation of spherical magnesium chloride demp
A spherical magnesium chloride complex was prepabrding to the same
procedure as described in Example 1.A, excepthfatr mo 2,2-dimethoxy propane
was used
B. Preparation of spherical catalyst component
A spherical catalyst component was prepared acogrdi the same procedure
as described in Example 1.B, except for that thieespal magnesium chloride
complex as prepared in the above A was used tagephe spherical magnesium
chloride complex as prepared in Example 1.A.
C. Propylene polymerization
Propylene polymerization was carried out using tetalyst component
prepared in the above B according to the same guweeas described in Example
1.C. The results are shown in the below Table 1Talie 2.

Comparative Example 2

Propylene polymerization was carried out using tedalyst component

prepared in Comparative Example 1 according tes#me procedure as described in

17



154.298.95.1 Example 6 5.0 1 79.9 97.8 42 Example 7 1.5 0.5 37.597.9 7.2

Example 1.C, except for that the amount of hydroges was changed to 5.0 liters

(standard volume). The results are shown in thevib@lable 1 and Table 2.

Table 1 Properties of the Catalysts

Example No. Activity Isotacticity Index| MI of Polymer
kgPP/gcat of Polymer g/10min
%
Example 1 47.0 98.5 3.9
Example 2 54.2 97.1 26
Example 3 47.1 98.1 4.8
Example 4 54.7 97.3 30
Comparative Example 48.2 98.2 2.9
1
Comparative Example 51.3 97.1 21
2
Table 2 Particle Size Distribution of Polymers
Example Above 2 t0 0.9mm 0.9to 0.43to Below
No. 2mm wit% 0.43mm 0.3mm 0.3mm
wt% wt% wt% wit%
Example 2 18.3 67.5 10.9 1.6 1.7
Example 4 22.8 69.3 7.0 0.4 0.5
Comparative 10.0 37.3 42.1 4.5 6.6
Example 2

From the data shown in the Table 1, it can be #emnwhen used in propylene
polymerization, the catalysts prepared from the meagim chloride complexes
according to the invention exhibit higher catalytivities, and in particular, better
hydrogen response.

From the data shown in the Table 2, it can be se#rthe polymers, which are
obtained from propylene polymerization using thealyats prepared from the
magnesium chloride complexes according to the itenhave less fines, that

indicates that cracking of the catalyst partickesubstantially reduced.
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15265798548 1.5310098.6 6.3 1.5414498.3 8.6

Example 5

A. Preparation of spherical magnesium chloride demp

To a 150L reactor were charged with 20 liters oftevbil (having a rotational
viscosity of 13-16m/s at 25C, obtained from Hengshun Petroleum and Chemical
Corp., Fushun, Liaoning), 80 liters of dimethylche oil (having a rotational
viscosity of 350-400m/s at 2&, obtained from the Second Chemical Factory of
Beijing, Beijing), 7 Kg of magnesium chloride, 11iters of ethanol and 1.8 liters of
2,2-dimethoxy propane. The mixture was heated &°C2while stirring and
maintained at that temperature for 3 hours. Thenmhxture was passed through a
super-gravity rotary bed (from Beijing Researchitage of Chemical Industry,
Sinopec., Beijing) and discharged into 1000 litfreexane which had previously
been cooled to -3C. After filtering off the liquid, the solids wergashed with
hexane thrice and then dried under vacuum, to @sgherical solid magnesium
chloride complex.

B. Preparation of spherical catalyst component

To a 300 ml glass reactor was charged with 100 fntitamium tetrachloride,
and the content was cooled to %20 Then 8 g of the above-prepared spherical
magnesium chloride complex was added to the reaatal the reaction mixture was
heated to 110C over 3 hours, and 1.5ml of 2-isopentyl-2-isopitefB-dimethoxy
propane was added thereto during the heating. Aiftering off the liquid, the
residual solids were washed with titanium tetragtitwice and with hexane thrice,
and then dried under vacuum, to give a spheridalyst component.

C. Propylene polymerization

To a 5L autoclave were added 2.5 liters of propylebmmol of triethyl
aluminium, 0.05mmol of CHMMS, 10mg of the above esptal catalyst component,
and 1.5 liters (standard volume) of hydrogen gd®enTthe content was heated to
70°C and allowed to polymerize for 1 hour. The resaits shown in the below Table
3.
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Comparative Example3 1.5 1 45.5 98.6 7.7 Comparative Example4 5.0 1 76.5 97.3 51 Comparative
Example5 1.5

Example 6

Propylene polymerization was carried out using tealyst component
prepared in Example 5 according to the same preoeezhkidescribed in Example 5.C,
except for that the amount of hydrogen gas was gagwario 5.0 liters (standard

volume). The results are shown in the below Table 3

Example 7

Four runs of propylene polymerization were carrmat using the catalyst
component prepared in Example 5 according to theegarocedure as described in
Example 5.C, except for that the polymerizationetvwas changed to 0.5, 2, 3, and 4

hours, respectively. The results are shown in glevb Table 3.

Comparative Example 3

A. Preparation of spherical magnesium chloride demp

To a 150L reactor were charged with 20 liters oftevbil, 80 liters of dimethyl
silicone oil, 7 Kg of magnesium chloride, and 1lt&s of ethanol. The mixture was
heated to 128C while stirring and maintained at that temperafare8 hours. Then
the mixture was passed through a super-gravityydad (from Beijing Research
Institute of Chemical Industry, Sinopec., Beijirag)d discharged into 1000 liters of
hexane which had previously been cooled t6C3@\fter filtering off the liquid, the
solids were washed with hexane thrice and ther dneler vacuum, to give a
spherical solid magnesium chloride complex.

B. Preparation of spherical catalyst component

A spherical catalyst component was prepared acogrdi the same procedure
as described in Example 5.B, except for that thieespal magnesium chloride
complex as prepared in the above A was used tagephe spherical magnesium
chloride complex as prepared in Example 5.A.

C. Propylene polymerization

20



0.542.297.96.5 1.5285.798.14.1 1.5310398.66.9

Propylene polymerization was carried out usingcdalyst component
prepared in the above B according to the same guees described in Example

5.C. The results are shown in the below Table 3.

Comparative Example 4

Propylene polymerization was carried out using tealyst component
prepared in Comparative Example 3 according tes#me procedure as described in
Example 5.C, except for that the amount of hydrogas was changed to 5.0 liters

(standard volume). The results are shown in thevb&lable 3.

Comparative Example 5

Four runs of propylene polymerization were carrmat using the catalyst
component prepared in Comparative Example 3 acupridi the same procedure as
described in Example 5.C, except for that the pelypation time was changed to
0.5, 2, 3, and 4 hours, respectively. The resuishown in the below Table 3.

Table 3 Properties of the catalysts

Example No. Hydrogen | Polymerization| Activity I.I of MI of
added in the time kgPP/gcat| polymers| polymers
polymerization hr % g/10min
L
Example 5 15 1 54.2 98.9 5.1
Example 6 5.0 1 79.9 97.8 42
Example 7 1.5 0.5 37.5 97.9 7.2
15 2 65.7 98.5 4.8
15 3 100 98.6 6.3
15 4 144 98.3 8.6
Comparative 15 1 455 98.6 7.7
Example3
Comparative 5.0 1 76.5 97.3 51
Example4
Comparative 15 0.5 42.2 97.9 6.5
Example5 1.5 2 85.7 98.1 4.1
15 3 103 98.6 6.9
15 4 114 98.7 7.9

21



1.5411498.77.9 From the data shown in the Table 3, it can be seen that the catalyst based on
the combination of the support according to the invention and the diether type internal electron donor

remains the characterigtiggrofreaigédtstsicontaimnge Tighhe Clyipe dridspalieiectiercdeiost supkeasdrigher
activity and better hydrogen response, when the catalyst is used in propylene polymerization.  From the

data shown inthféepcfﬁt@@gﬁ’@ ﬁbﬁl@ SURRAK %%@QM&Q Wf%ﬂ‘%béﬁhﬁi 6F@p9iéﬂéeﬁ_56b§9ﬁerizat!on, the
catalyst baseqrﬂerm %‘P@&WB?\F'&B rtfﬁghﬁﬁﬁc%ofh@cfﬁéqg@léﬂ%%ﬁ%‘é‘?gé‘gnrﬁ%?gagrfmeé%'ﬁm‘? internal

electron donor has a characteristic that the polymerization rate decrea so thatitis
particularly suitgdddriteraabsletrizattonomn csshhasihg hedtgyeamd doteinhsatiesdadiéspiogse, make
productivities of the reactors matching apd enhance outpyt of polypropylene plants.  The patents, patent
applications aNRELHAG ﬁ?éﬁ%ﬁts'ﬁifé%eﬁm@ ﬁ@&tié)#)é%é) fhorated herein by reference.  While

the invention has begshdleRerthad Wb FAaFFINE TBKeTRIAL PRBIRME. o (RtNIREHQRSRY

those skilled in the art that various changes and modifications may be made without departing from the
spirit and scop@ prapyenemiNREzatng, the ipatalishhasednentemizined padting supatiments

embociments I IREY H16 S0BL B e il B Rt B0 FRER magnesium
halide compleshhpydierisgeniasiienpsipraseiziagopyrite ivemdadbrdVigarinBsethaEipd20(l) wherein X
is chloride, bromide, or a CI-CH alkoxy or aryloxy; R is C1-C12 alkyl, C3-C10 cycloalkyl or C6-C10 aryl;
particularly suitable for a polymerization procéssing multiple reactors in series,
facilitating to make productivities of the reactonatching and enhance output of
polypropylene plants.
The patents, patent applications and testing metleddd in the
specification are incorporated herein by reference.
While the invention has been described with refeeein exemplary
embodiments, it will be understood by those skillethe art that various changes
and modifications may be made without departinghftbe spirit and scope of the
invention. Therefore, the invention is not limitedthe particular embodiments
disclosed as the best mode contemplated for cgroum this invention, but the
invention will include all embodiments falling withthe scope of the appended

claims.
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E is a gem-dihydrocarbyloxy hydrocarbon represented by the formula (II): R 01 3 R 4 O (II) wherein the R1
and R2, which are identical or different, are hydrogen or C1-C10 linear or branched alkyl, C3-C10
cycloalkyl, C6-C10 aryl, C7-C10 alkylaryl or arylalkyl, said aryl, alkylaryl and arylalkyl being optionally
substituted by one or more halogen atoms on aromatic ring; the R1 and R2 are optionally bonded to each
other to form d¥Y & Slai@eArRg system; the R3 and R4 have the same meanings as defined for the R1
and R2 other than hydkogeaq MU [RTeR CESRMI® Ralitner EMBRHGIRARRLp b fRd pisin
a range of from 0 to 0.8. 2. The magnesium halide complex according to claim 1, wherein R is a C1-C4
alkyl. 3. Théamagte$iym halide complex according to claim 1 or 2, wherein in the formula (Il), the R1
and R2, which are identical or d@sg%&ﬁ@%m linear or branched alkyl; and the R3 and R4, which
are identical or different, are C1- 4?,'?1 d alkyl] or C6-C10 aryl. 4. The magnesium halide
complex accoygirgdmany one of claims 1-3, wherein m is in a range of from 1.5 to 3.5, and n is in a range
of from 0.02 to 0.3. 5. The magnesium halide complex according to claim 1, wherein R is a C1-C4 alkyl,
X is chloride, m is i irehlgsidefrbramisieés 8r5 AkdrPik@X ¥ @arRJ¥I6KHfom 0.02 to 0.3. 6. A process for
preparing the magpgsi li I ing,t im. 1, which process comprises the steps of: (i)
el o 8 G

preparing a melt o iIn"a cloSed reactor, mixing a magnesium halide,
an alcohol, a gem-Eilycregarivnhydaobgiogy hodroeandamdeprdgetetheidornana Iigpting the
resultant mixture while stirring to a temperaturef?f gom 100Rt? 140 C, to form a melt of a magnesium

3

halide complex, EC s
-,
aa

(i)

wherein the Rand R, which are identical or different, are hydrogerCgiC,q linear
or branched alkyl, £C;ocycloalkyl, G-Coaryl, G-Cyoalkylaryl or arylalkyl, said
aryl, alkylaryl and arylalkyl being optionally suliated by one or more halogen
atoms on aromatic ring; the;Rnd R are optionally bonded to each other to form a
ring or a fused ring system; thg 81d R have the same meanings as defined for the
R; and R other than hydrogen;

m is in a range of from 1 to 5;

nis in arange of from 0.005to 1.0; and

p is in a range of from O to 0.8.

2. The magnesium halide complex according to cthirwherein R is a £Cy
alkyl.

3. The magnesium halide complex according to claior 2, wherein in the
formula (ll), the R and R, which are identical or different, are,-C, linear or
branched alkyl; and thezRnd R, which are identical or different, arg-C,q linear

or branched alkyl, or £Cyparyl.
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wherein the magnesium halide is selected from the group consisting of magnesium dichloride,
magnesium dibromide, and derivatives of magnesium dichloride and magnesium dibromide formed by
replacing one or two halogen atoms of magnesium dichloride or magnesium dibromide with C1-C14 alkyl,
aryl, alkoxy or aryloxy;  wherein the alcohol is represented by formula ROH, in which R is C1-C12 alkyl,

C3-C10 cycloalkyl br CRECTEERASIUM MR RHRIRHAGERSEHNE) B RYEIS LIS campbERaIRas a
general formuig ({54 angelof ROM 42 HDARARIRNRaIR o7 e ¥P!Eh 818 identical or different,

are hydrogen or C1-C10 linear or branched alkyl, C3-C10 cycloalkyl, C6-C10 aryl, C7-C10 alkylaryl or
arylalkyl, said aryl, alkifeyiaghasilakyhakie epiypleiyasdoitung ddycimdrarere Raw geftGtoms on

aromatic ring; tu& and R?2 are optianally bonded to each other to form a ring .or a fused ring system;
the 13 and RAKH e SR HR o B ERGR fo RarO LR Do A JAREE hUR the
inert medium 3 gelegtgdsfrom the group consisting of kerosene, paraffin oil, vaseline oil and white oil, and
contains optionally organic silicon compound; and  wherein the magnesium halide is added in an

amount of from 0.16t0/4 Ir @esiABdosMIFRPIABRGIBEIINAGHRBIHE AR e Ries arcgeangiHgdeIablloxy
hydrocarbon %ﬁ?%gﬂg%ggggﬁﬁf’ s%’% %og{gé%t’ lgfzm 1 to 5 moles and from 0.005 to 1 mole,
pe I'e :

respectively, with respect to"one mole of magnesium halide; and (ii) forming particles of the magnesium
halide complex by: (i)gnelgimdrgaanied aftnmeig tiesirbnvealitkt obthplgragnesium halide complex and

then discharging it into a cooling medium, to form spherical particles of the magnesium halide complex,

wherein the cool@n@m&jiurﬂ%%gntrfﬂ@@ﬁf’a tEAhHBEhtuR oMARBRESHIM 10 BBIE®rioAIBH Y ontBeting
with the magngsiy ipRlfe CorBYIBXMYFBERMon compound and arntimedium, and heating the

resultant mixture while stirring to a temperatufefrom 100 to 140°C, to form a
melt of a magnesium halide complex,

wherein the magnesium halide is selected from theum consisting of
magnesium dichloride, magnesium dibromide, and vdavies of magnesium
dichloride and magnesium dibromide formed by repgone or two halogen atoms
of magnesium dichloride or magnesium dibromide V@tFC,4 alkyl, aryl, alkoxy or
aryloxy;

wherein the alcohol is represented by formula R@Hyhich R is G-C;, alkyl,
Cs-Cyp cycloalkyl or G-Cyparyl;

wherein the gem-dihydrocarbyloxy hydrocarbon commgbuhas a general

formula (II):

R3Dx '

C
R0

Ei

s B

(11
in which the R and R, which are identical or different, are hydrogen@¥C,,
linear or branched alkyl, £C;ocycloalkyl, G-Ciqaryl, G-Cyoalkylaryl or arylalkyl,

said aryl, alkylaryl and arylalkyl being optionaBybstituted by one or more halogen
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7. A catalyst component useful in olefin polymerization, comprising a reaction product of a magnesium
halide complex, at least one titanium compound, and an optional internal electron donor, wherein the
magnesium halide complex has a composition represented by the formula (1): MgX2.mROH.nE.pH20
wherein X is chloride, bromide, or a C1-C14 alkox% or aryloxy; R is C1-C12 alkyl, C3-C10 cycloalkyl or

C6-C10 aryl; BIIHYEM ARTIICH o) MRIRSL B8R st BYIRE ftRarl PFNRIOP3IEMANpp
2 ) wherenving Br 2 fdRd AU RIBIRCIISIA AIRERRIAL MO RERNI s e digragched

e -
alkyl, C3-C10 cycloalkyl, C6-C107aryl, C7-C10 alkylaryl or arylalkyl, said aryl, alkylaryl and arylalkyl being
optionally subatigitBddtiemidan mhypdsdgadmgen atoms on aromatic ring; the R1 and R2 are optionally

bonded t h other to f [ fused rir tem; R3 and R4 have th i
defined for the R1 ANISSBHARE (TRTHUFOUAR 1 RUIPE o0 1 G PRSI BT KRS Hom
0.005 to 1.0; q5gtaXfiminoR, rangsenhBOBII0ARA®-SvhiteB olihetRIAYShEP BRAFRANFCERAAR S HaUR 7,

wherein in the formula (1), R is a C1-C4 alkyl. 9. The catalyst component according to claim 7 or 8,
wherein in theCRMPAEH), a0 and R2, which are identical or different, are C1-C10 linear or branched

e o BB LSS R R A8 AR AR B0
range of from df Site 3rse@nchediuim a aacbehef fafcoliodiwd0tBe genydtiocarbyloxy hydrocarbon
compound are added in an amount of from 1 to 5 snafel from 0.005 to 1 mole,
respectively, with respect to one mole of magnediatde; and
(if) forming particles of the magnesium halide coexpoy:
applying shearing action on the above melt of tlegmesium halide complex
and then discharging it into a cooling medium, eonf spherical particles of the
magnesium halide complex, wherein the cooling madiis controlled at a
temperature of from -60C to 30°C prior to its contacting with the magnesium
halide complex melt stream.
7. A catalyst component useful in olefin polymetiaa, comprising a reaction
product of a magnesium halide complex, at least tdtarium compound, and an
optional internal electron donor, wherein the magma halide complex has a
composition represented by the formula (1):
MgX,ROHRBEPH,O ()
wherein
X'is chloride, bromide, or a€C,4 alkoxy or aryloxy;
R is G-Cy,alkyl, Cs-Cypcycloalkyl or G-Cyparyl;
E is a gem-dihydrocarbyloxy hydrocarbon represehiethe formula (11):
i 3D ~c R
S
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1 1. The catalyst component according to any one of claims 7-1 0, wherein the titanium compound is at
least one represented by formula TiX3 or formula Ti(OR3)4 mXm, in which R3(s) is/are independently
C1-C14 aliphatic hydrocarbyl, X(s) is/are independently F, Cl, Br or I, and m is an integer of from 1 to 4.

1 2. The catalyst component according to any one of claims 7-1 1, wherein the internal electron donor is
selected from the group consisting of esters, ethers, K¥bnes and amines. 1 3. The catalyst component

according 1o 3R} ORGP i R 1 WHIGHEHRENE dHGERR P BRHGR FONEIH plIeRRPRR S S IRLe from the
rs of alipha rboxyl

group consisting of este phatic and aromatic mono- and poly-basic ¢ ic acids, esters of

aliphatic and arohatinchelgotskyind-gityekalkyIT e -Cisdyst,cOmPoraliy uybrdingridalkyin 4aidvherein
the internal electron donor is at least one selected from the group.consisting of:  benzoates, phthalates,
melonatoe, SRmEIY DN AN S Ak Do AU DR RS e LD A PAETORE, BRIGBER o,
trimellitates, b&f&ﬂg%ﬁ’argﬁﬁ&%%‘ﬁm& FRM@’REHFQ'[%B Pomries; esteis9iginbote %‘Pfﬁsﬁmed
by the general formula (lll), OR3Rn+1 R211 R5CI Il RpC-0--P Il Il C -C 111 n1 R4R1RR6(lll) wherein R1

to R6 and RI Q29" ahusearangaystedy; div @i Broavaibigsangomnanynostapefiaassfiaitthe
linear or brangl%%g %153 % - |oalkyl, C6-C20 mono-ring or multi-ring aryl, C7-C20
alkylaryl, C7- gryl k@% 2- %%aﬁ@éég%r C2-C10 ester group, with the proviso that R1 and R2 are
not hydrogen; R3 tmR$ianal RhigeRnfreptionadysgomprise one or more heteroatoms, which are selected
from the group consisting of nitrogen, oxygen, sulfur, silicon, phosphorus and halogen, replacing carbon

or hydrogen or the'bitHNzhEPOE KT HOD 8 8050=b @ind @190 R2n are optionally linked to form a ring;
and nis an integerﬁqgg'ipa mg i A8ndierid 8-diether compounds represented by the general formula

VDK 8. The catalyst component according to claim 7,reinein the formula (1), R
is a G-C, alkyl.

9. The catalyst component according to claim 7 ,ovierein in the formula
(I, Ry and R, which are identical or different, arg-C,q linear or branched alkyl;
and R and R, which are identical or different, arg-C,q linear or branched alkyl,
or Gs-Cyparyl.

10. The catalyst component according to any ongdadms 7-9, wherein in the
formula (1), mis in a range of from 1.5 to 3.5damis in a range of from 0.02 to 0.3.

11. The catalyst component according to any onelaoms 7-10, wherein the
titanium compound is at least one represented byndla TiX; or formula
Ti(OR®).mXm, in which R(s) is/are independently &, aliphatic hydrocarbyl,
X(s) is/are independently F, CI, Br or |, and naisinteger of from 1 to 4.

12. The catalyst component according to any oreaiins 7-11, wherein the
internal electron donor is selected from the grooipsisting of esters, ethers, ketones
and amines.

13. The catalyst component according to any oreaiins 7-11, wherein the

internal electron donor is at least one selectah fihe group consisting of esters of
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A Al KIAN /-0 KAI | K ZNIllic MU KIT lli(VI) wherein RI, An, Rid, le, Rv and Rvl, which are identical or
different, are selected from the group consisting of hydrogen, halogen, linear or branched C1-C20 alkyl,
C3-C20 cycloalkyl, C6-C20 aryl, C7-C20 alkylaryl and C7-C20 arylalkyl, and RvE and  which are
identical or different, are selected from the group consisting of linear or branched C1-C20 alkyl, C3-C20

cycloalkyl, C62POEHGI 206 RISMAAIRA AT Bl ik ARSI S FbrEDP RRKB N GANd

optionally bongdggta&a el ofraiHegs.  15- A catalyst for the polymerization of an olefin of
formula CH2=CHR, whereih R is H, or alkyl or aryl having 1 to 12 carbon atoms, comprising a reaction

product of the follovilidg Toenpatayist: G ripocaatyac cordpugn éntciaicoriitzgain dhg ontemfadlaims 7 to 14; b)
an alkylaluminym cocatalyst: and c) optionally, an external electron-donaot. 6. A process for
molymerzing SR GO BN ihIERRnET o SHUToH L SR W dhein o o 1. or alkyl or ary
h_avmg 1t012 Cafbﬁ@@i@@ﬁaﬁ%ﬂﬁ’é@%@ﬂ}’ Wﬁté&%@lﬁ:@ﬂ%@gﬂf W&@@%cﬁﬁgt@@ﬁ'onﬁ”y a
diene as a second comonomer, with the catalyst according to claim 15 under polymerization conditions.
sebacates, maleates, naphthalene dicarboxylatesl|litates,
benzene-1,2,3-tricarboxylates, pyromellitates arth@nates;

esters of polyols represented by the general farfil),
o R R™ R R

r | | | (n)
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| | 4
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wherein Rto Rs and R to R?", which are identical or different, are hydrogen,
halogen, or optionally substituted linear or braaeky-Cy alkyl, Cs-C,o cycloalkyl,
Cs-C,0 mono-ring or multi-ring aryl, &Cyg alkylaryl, G-Cy,g arylalkyl, G-Cig
alkenyl, or G-Cy ester group, with the proviso that &d R are not hydrogen; R
to Rs and R to R" optionally comprise one or more heteroatoms, whighselected
from the group consisting of nitrogen, oxygen, sylsilicon, phosphorus and
halogen, replacing carbon or hydrogen or the kaotd,one or more of Ro R; and

R! to R are optionally linked to form a ring; and n isiateger ranging from 0 to

10; and
1,3-diether compounds represented by the generalfa (VI),

EBa B
AN 5

B|/\>< O B

B

o <—0—H,,
B B

o (VI)
wherein R R', R", RY, R and R', which are identical or different, are selected
from the group consisting of hydrogen, halogeredinor branched &C,q alkyl,

Cs-Cyo cycloalkyl, G-Cyo aryl, G-Cy alkylaryl and G-Cy arylalkyl, and K" and

27



RV, which are identical or different, are selectamirfrthe group consisting of linear
or branched &C, alkyl, Cs-Cyq cycloalkyl, G-Cyg aryl, G-Cyg alkylaryl and G-Cyq
arylalkyl; and two or more of 'Ro R” are optionally bonded to each other to form a
ring.

15. A catalyst for the polymerization of an olefof formula CH=CHR,
wherein R is H, or alkyl or aryl having 1 to 12 lsan atoms, comprising a reaction
product of the following components:

a) the catalyst component according to any one ofmdai to 14;

b) an alkylaluminum cocatalyst; and

c) optionally, an external electron-donor.

16. A process for polymerizing olefin, comprisingnéacting an olefin of
formula CH=CHR, wherein R is H, or alkyl or aryl having 118 carbon atoms,
and optionally another kind of said olefin as commer, and optionally a diene as a
second comonomer, with the catalyst accordingdmclL5 under polymerization

conditions.
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