WD 2011/ 006278PCT/ CN2009/ 000796 Speci fi cati on SPHERI CAL MAGNESI UM HALI DE
ADDUCT, CATALYST COVPONENT AND CATALYST FOR OLEFI N POLYMERI ZATI ON PREPARED
THEREFRON}, 51261 %hopd7st he invention The present inventipphN8h@IRGEC 2
spheri cal magnesium hal i de adduct, and to a catal yst conponent and a

catal yst prepared fromthe adduct as support and being useful in olefin
pol ymer igatifRAtion N Particul ar propyl ene pol ynerization. Mre specifically,
the present invention relates to a spherical nagnesium halide adduct

conpri si ngsaiek tMh@l\&%éﬁwﬁ’mﬁﬁ%’%éc?%ﬂ?ﬂ%‘r%MQ&NE%H AN Lk an
a reacti on

o7 aductof the- adduct Ot hEEM PORYMERRATGN RRERARERLBREREFROMN | ntor nal

el ectron donor conpound, and to the use of the catal yst conponent.

Backgr our]lgti ﬁf ftne.i nanti on The preparation of Ziegler-Natta catal ysts
by suppori¥i§tAne MYERPEK conpound and an el ectron donor conpound on an
active magnesiherprbsthi tieveatiqpedlates so wespherkaabwiagnesivhehadide .adduct, #od tedelwatal st
a magnesi um halide and an al cohol ,is often.used as the actjve LU

hal i de sufopepenta3gd F‘ecé&a?%“vﬁrﬂ’iarﬁd tﬁ%ﬁf"h ﬁfi#%?i%esugﬁaga??%e @t ?‘%g&gé}r’lo@eﬁn
conpound JdbyiEér{Atien SR Pl peddydéneol anemmanientMomtypetificalbg ehdpresat irfveation
cocatal yst and optionally an external electron dgonor corgou&?, constitutes
a cat al yselataghton ausheriea] maélﬂ‘?sﬁl%otﬁ}lﬁ_ﬁrqd?&ﬁ GAMPTHNG AL et BFCS FOPPERAend
pol yrer i %ﬁ%%%@iuﬁﬁﬁﬂihe? af A @Y bin@ %R Phlksx P béRboatel Rbpouli b »RhMIRY bé’lﬁfvdnﬁiﬁt
activity and a higher stereospecificity., ~ Known magnesi um hal i de/ a coh?l
adduct s comprisig aysacioal frodust afithg addwgs St Stanivayermapaird and Rpaenally 2aietear
al cohol . $So of _kno | cohol t j.$e a mnor anmount of
wat er . Sueiﬁcq’eﬁncé)%ﬁco\g%dﬁg Sih(r?%at?/ e %r@é%t%%cﬁﬁgaﬂnéngr ocesses, such as
spray drying processes, spray cooling processes, high-pressure extruding
processes r high-speed stjrring processes. The magnesi um

di chl ori d%?‘gﬁgt‘fﬁ'ﬁgroé@ﬂdﬂ'?newle described in, for exanple, US 4,421,674, US
4,469, 648, V\@hg%ﬁ%ﬁ?@ionm 92b1ckOGattalstalystd byBdfpotihgba ARahi@MI¢orhfidund and an
4,399,054, EP 0 395 383, US 6,127,304 and US 6, 323, 152. | t h%ﬁ q$en

f ound tha‘tlemrﬁopﬁ’éc%%ﬂ%‘w%énﬁﬁb%%@qsmhﬁ%llﬁ?ﬁuap%ﬁﬁ’é@l kpgwn in the art.

di chl ori de/ al £QRQhyRSFYGhagHeSiudsS RalideNan@l A d180H0 iy GREN a8ddi Nthe ActivamlipiGium

phenonenon of catal yst particles as wel|l as polyner particles take& g)l ace
easi |y sohalidatsupprst, andrisagsy evithu e Hitprippnialide jand dn Alectqnn donos SOMRPHRHLO 1gve 2
that catal yti i ' or, [ US o SHRARS! hiid BYtisEAST i Sxichfl
adduct s vﬁpglﬁngql?c%%lzs?ncﬁgfpﬁggst’ ﬁ&éltg%%t?%naggn%rOcongo.unds grle ngt , x ]
uni f or m yeledtsdnr donidrecompoundy denstitates ee catelyst. t Wihsn dsadbiac lefint polzmenigation, in

attenpted to introduce the.electron dopaor . :
cormpound PRTRFHE iPPEO ﬁ%’ﬁd?oéwgﬂzagfm’t ueCH(r%ncélha S é%%ﬁ{t%%?%%%g g%ﬁ%@%%ﬁ%?
suppor t s. adiity ax@ FRigher §tbeosrelifiitgue as di scl osed in Chinese Patent
ZL02136543.1 and CN1563112A i ntroduce internal el ectron .donor ,
Gel L known | kBN aPRERCSiEh bl aern et fpriiisep g  GRS; cpmponents:
support  spagfeshuth fithidkide SRNEA biBhol. S&EB 65 kndWiklhlcthdl addectafiztlotompriseal mimet
mul ti - compohent support, which then reacts with titaniumtetrachloride to

form a campystofowsrporferh alsabakodductsyday bserermEed BH eFOWEy PIREFSES: é‘d?ﬁ)%é‘?f?y
support | §r|¥(&adlé<§1lol\ées\§€s? fs?@eg&ﬂg{%?#é)ggss% PPk Qe lRBLEAE  prbéessss, ?thﬁglﬁsﬁekd

to formsp al” pa ' desited particle dlameterii(0 e

di scl osedstephg prazasses Ufhponagebiavedighloride/elcpkaltadduats atedescritipgdan, fop exameple.dige
of from7 O,.mcr t e d\l@g ¢ 20.279. US
pol ymer i zg’t“%gﬁ,ﬁ)’t Hg %’éﬁ%ﬁ%’t@h@? S ’aWcat amﬁ%gqé%ﬁ’\%(ggwé?@gt@?mét ’
406gPP/ gca99 0b4 BN 0825 38NdISa11a7,364 andsUR®L328a1t52sf i ed. Chi nese pat ent

application CN101050245A disc| oses a heri cal adduct ,s ort hayi -

general for mﬂta?‘?ﬁ WRZ.WH}L\E , %ﬁ%e?aéqq#t% Prgp%{e%e#}e | Ry ?o?‘éa%&ﬁ %5)1(1>1/m

hydr ocar bgRheadRakBHe] aHd8ctSio Reéd inhAsfidpolgtetiv@ionparctdcking gheaemenat off datdlydn

and the average particle size of the support,can be easily controlled. The
a

catal yst potiglenanwelaepelyawr pyrticles taken plach easily do &2t Afspareovam e LAY P
conpound B35, IRBH YA ROGE: ELAPAO FQIVENRES Rt i tHel RIdLE RPpKIFEY Zattikithe

in particular in propylene polynerization, and the resultant polymer. has a
good par t addvetsnwith ticdnoey hakideseans elegirmandanes cemparndstare drpuméermly ¢i %%@He‘i fn
propyl ene | yner. i on .at i gh rat.d j nor
St or eoapolltRr ST TG AL I i BTSE Kt HeFAARIGEW ol b Slectn do
pol ynmer having a higher nelt index, needsito be further enhanced.

Chi nese patent application CN85101441A di scl oses a process for the

pol ynmeri zati on of an al pha nonoolefin in the presence of certain supported
coordi nati on catal yst systens which conprise (a) a procatalyst, (b) a
cocatalyst, and (c) a selectivity control agent, wherein (a) is a solid

o o - o . . o



catal yst can be inproved. However, by using such a catalyst, the obtained
pol ypropyl ene having a high nelt index will have a | ower isotacticity

i ndex. ere still need catalysts for olefin n,

whi ch w I‘P]O-EB 0|6t Qa relatively high polynerization act IB\E;I %@ﬁﬁ%ﬁoﬁﬁ%ﬁ
stereospecificity and the performance that can obtai'n higher isotactic

i ndex pol é/o%ﬁb%/lh ng thB éiRRTonnSe thel MdgiesAim Aidhl@iRRralduhdl agéuct supports. For
concentrati on,

hwi'll give a polyner havin art
mor phol ogsKasmpde, athhl tgrh@nqmlaﬁ dsrlesedyin Ehinprse yPasentt %Eggﬁ\ﬁgg%l o?Pd e SpRL12A
| nventors; mage.di 1 gr?gltnlay efilctibh Qﬁ)nﬁp%elﬁﬁn@wﬁ §8 Ut art,he¢hhav e ?Mhﬁléleshﬁl%y
found that i ncor porating an o-al koxybenzoat e conpoun ei t her rmed in
situ or aptdpatatien sfitte, suppord se ambeyfsi asphexicalinagnesiel dighlonide-aloopplbpiithelatgd s

excellent _results aris t e,Cas aﬁpﬁ;{ NZ Qatdyst
conpound ‘?’Eﬁhgcgﬂp‘m’mgﬁu]@ koxy edr%norp aé:ﬂcggrrt%oﬁt s?ftﬁh&?@é@%éﬁ uri %\g the
2 (rj S E 2 [ a; |u @Ug%l?{neﬁthlrﬂwedjgg aieazh;se tthe mmn?mﬁ?ﬂgmmworiwggﬂwpu m; Mblgduﬁ@lue sivong
ot phol oGUFe EIRGETAREn TRGRR FhisoP AR Boi g PRRt TP G aHoRAne T B h e
pol ymer i Z@i‘éﬂn@fér (thBQiseRiséd yphleficAseppirethahe @V@rﬁg&:ﬁartlcle sizes, DSO in the range of from
0- al koxybenzoat e- cont ai ni ng supports exhi bit reI i vel i

st er eosped fa 200 picrensy Fustherngipgiasen vsed 1B GERYIEDR P8 eé‘tZP - ﬁ}?eo‘iﬁtﬂﬁ% exhipits a
prepari ngﬁ:i@al né thxgﬁ*\é{ ﬁgs@to@ggﬂ“@&atn’?ﬁérefopéj% catl$dt igndQhivdTRA. having a

hi gher dex a Igher“1sotacticity index wll have good nechani cal

properties ar@hxaesngmenp rappletip 0N 10 054§ At diseloses agwpbpriead adﬂ’fﬁttSHEW%P%"mg a
when used in r p I

the cat a st il BAMPELRRRL! BEpEODRELALLE L § BHORY EACatIIOT UL LR,
hi gher pod:QtﬁWUnzlaTh@su@om}ms blnaapwanﬂartlble srmshd:ttlblutg)q:mid;ﬁhe peerhga/parelegize of

For  the. 1 e ePpor i B8 o T ool s SHRM L R PRI chied b, b BY b

of the i nM%bhoﬁflthSattQaﬂhﬁ)Vlcdﬁpauxﬁpﬂhaﬁ I@@bodiralw&@gdnmdspbnsdewhddu[sbd in oleﬁn
conprising a magnesi um hal i de, an aI cohgl and an o- abkoxs?ég nzo rrpoung
Anot her oBgl¥@eriEationnm PG igProrylens pAYPERAtQn g tEE Ieshipnt RO &R

spheri cal zﬂ%gl@e%&?h&@é& deiAAAMEL VAfeROMEE NEathlgstt hférrip@ﬁ@ﬂt l1§nused in §fdp|ylene

anot her o ject of nhvention is to provide a titani um coptaini ng
cat al yst pqzibrm@neattonf ot olligher pudrpaen | cacemTrtionh;itsh stearnsPrcdiicityn pRgeipilynthe

product of 1.he c1§p qﬁfek d;?tJ th%ﬁﬁ% y aﬁﬁ'}érqfavﬁ%d&'g*%l%ﬁ rrlgér']l? éﬂ())%‘é?'ﬁ%éd&nto Be further

titani um conp opti ona nter
anot her Ohj}ﬂﬁte(bf the invention is to provide a catalyst for olefin

ol ymeri zat d
Pt Al vst - conmahiare Rt poitiegibg CRs 01 B S0 & 0 DhodeddP B ARUIREARHoR! Sl
cocat al yshj h@%no%@ﬂi@&%?&ﬁ%f@&ﬁﬁ%ﬁﬁﬁ?@ﬁ aobnhﬂatmnactdtglystasys@ntsewhmh
el ectron- donor Still a sher obj ect (?f t he |nv ntion.s to\xfllneaemgeﬁ
y

process f eRMPIey(bAPIOGHALGY O\thiedset ?’ gowjrol geenf,

having 1 g&l(ﬁc&ﬁf)&‘?ﬁbrﬁtz&ﬂﬁnmﬁgmgn%slﬁﬂl @{éﬁlo@l@'él titintune tetahionids) and tah dldfmron
catal yst according to the invention under polynerization conditjons.

Det ai | ed dersgr (Bt onalyminive tHalkyls apd §c)aid sambistien of a stropg selectvity cartrp! agent
term " pol X,%E%'\;@atk' s%'f'ectlklﬁg %Bgé%l %eﬁf‘%m)@ﬁén%]mf%ty%htréﬂﬁg&n@ be an alkoxy

copol yrer | zati on erein, the term"poly Tntends to
enconpassbhmmatpoblyefmably @qxanikyxueberandei andptbe yeek selectivitycoptreljageat isian, ethasor a

term "cat st CO ent"” i nt S Cr(egm ? &1 h
B L e
al kylt ?l ;vavﬂtrl#%taa:uﬁlyolp?ic?nahh?n autlmnheraﬂaixydi?z@atomldmngrs thcocr%mnon of :hr?
cons | utes e .catalys or o n y ion used herein, e
term " cat SfF9ng sel?¢§"’§¥/ IHilBeRnt \ﬂP‘E h’ t"ﬁ‘?!ktsg&ﬁ{m a?oélltﬂ% PRI BERY and
clorrp: i Sesda C@Bﬁ‘lkﬂe%at@tﬁ"ﬂ@ﬁﬁ&iﬂﬁ)n @GN CPB34 A Widclosas thedptdrporatiby ofin-akdxgbeaadoate
el ect ron donor conpound
compoundsrg; internal electron donor into olefin polymerization catalyst components. Said
patent application discloses that, when a combination of an o-alkoxybenzoate compound and a

phthalate compound is used as internal electron donor, the hydrogen response of the resultant



In the first aspect, the present invention provides a magnesi um halide
mdutﬁt repretsient ed by the following formula (I): MX2. nROH. nE. pH20(1) in

ich X iwoSHoks*g: bromne, a G-Cl2 al koxy, a G3-Co or a
C6- C10 aryP_oxy, wth the proviso that at |east one X ispgﬁﬁggﬁdﬁ@g@%
br olmkne; b;: is a Cl-C12 al kyl, a C3-C10 cycloal kyl or a C6-Cl10 aryl; E is an
0-al KOXy L5h GOIMAYIE. TRV L BY @6inBX¥udi® cAtalyBiytie dbtdined PolGproPRendhaving
Ri(l11) in \%ﬁ?h Rl and R2 groups .a?e i%dependentylgﬁ; a -0121&? iy‘i?leg?i or
br anched ahigly meltindsa wilbhayg @l lowpikigptacticitydodeXo aryl, a C7-C10 al karyl or an
C7-CG o aral kyh,  t - fin | drz@tion, OviRth WiftfRhd a koW ANE
R group; mi g[lhiu?f @gﬁeﬁggﬂ%d%}%%ﬁ%?% (?g S?gf%{pref é? ably frolm 1.5 tecl) 3.5; %
is in a rapgeobmdrization a0Qvity, tohightr stercespecisity dndofhcop@iismeancetint cam@biin s

in arange of . fromO to 0.8. | n..t he,f l. ), i :
chl ori ne%‘%ﬁiﬂt%célcd?éetxrpedm&%g?eu%t%gf%h 8‘2‘[“%*‘3“ e&sa)é l}fl%l‘lle?l h? {11%%%? g‘glaaré e
of the maglaesiickwildkivde palidhi@thavinglambed phartticlemerphotogyianil taduiglien bukbkedgnsity. um
di chl ori de, nagnesi um di brom de, phenoxy magnesi um chl ori de, isopropoxy WO
2011/ 006278PCT/ CN2009/ 000796 nagnesi um chl ori de, and butoxy magnesi um
chlori de, sWhidryBpfRShvéRtinchl ori de being preferred. The magnesi um hali des
may be used al one or in conbinatjon. The al COhOth seful i.n the

prepar at i on dfhetingentergmeadeudtisentlydeudietand. gy Tepltr tBpY g%enf%nﬁ?glﬁ foyndithal
ROH, meriﬁt&p@’f{igﬁ%%élﬁegy y%te cBmbourfd, QithACTRREE Y spl ¢ dddediad saéh/linto a
preferably a"Cl- al kyTl. anples of the al cohols include, but are not
limted tmagmesinthmhalide/a¢dhahefduchsupnsangives exssliprtojsaisi in gorsparisap|with the case

i so- but ano n- pent angl . i so0- - he - ‘o
Lyt C L G i (Y G
, e ar ¢a ofipanen agmagyres! 1 ol g
C 10 cycls%al I%I%I Ora C6- %(t)h argl E C%-()gi %aé kardyléB_ﬁr z%ngﬂhq%o rngl‘ﬁ(%n, s%H%"

as met hyl SUPEe Jor example, the wesWfagh syppofs haye soad,pasfiply PIBAeY pen W

hexyl, | S@zfi¢pblymerietedm RE¥cially if pedpsiuRs Polynpdiezatibn, the kythlysisriepaydd froaryh
or phenyl ethyl. Preferably, RL and R2 are independently a. (Ci.-C6 Ilne%r or
branched elkpkybeazee-contayinesupRits exbibia rghateyely highster f‘élfg‘r‘% EYSOAt ¢ higher
s0- but yi SETHCRCERE TRb UG (6 Rcing ERymet BRPRE e e S °
conpoundspalpperlsainga higher meltfinderpnd ¢ higher isetagtieityrinday Wil hae BO, Bsrbangad
ethyl o-ngtho 1¥b%1[1]& %a%c?(%d Pfo%&ﬂ%ﬂri]tgohg@ttﬁ%x%b@égﬁgét Furt e?ﬁ)ngfé,)%en used in olefin

utyt o-net hokybe

o- met hoxy%rgﬂezoa e, n- . nzoate, 1sobutyl o-nethoxybenzoate,
_msst hyl olepd]p%qymmﬁnabme:mﬂlpymbpmp}yho«mobm@'gztabon,nth@r caallyste -peenasdy eony dhg @;
i sopropy et hox nzoat.e, n-but -.et hoxybenzoat.e, .and i u :
0- net hoxyﬂg‘?f%ygﬁ ate-contgipying SBPB?%% ?’gﬁbléﬁ@ i R%n‘ZP(&FE“? %téoahrrgcgdnvztg‘%gij%igﬁ rggulting
adduct acﬁsgxm%glaﬁ%@mpdmme Mdrpiolbgsaral leanfasist it thieoqradgensre duliy stitable for

formula (1), _ HNE. pH20( |
the industrial scale production of polypropylene.

Thus, an object of the invention is to provide a spherical magnesium halide adduct
comprising a magnesium halide, an alcohol and an o-alkoxybenzoate compound.

Another object of the invention is to provide a process for preparing the spherical
magnesium halide adduct according to the invention.

Still another object of the invention is to provide a titanium-containing catalyst
component for olefin polymerization, which comprises a reaction product of the spherical
magnesium halide adduct of the invention, a titanium compound, and optionally an internal
electron donor.

Still another object of the invention is to provide a catalyst for olefin polymerization,
comprising a reaction product of

a) the titanium-containing catalyst component according to the invention;

b) an alkylaluminum cocatalyst; and
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wherein X is chlorine; Ris a G-C4 alkyl; mis in a range of from1.5 to
3.5, nisin arange of fromO0.005 to 0.2; E is an o-al koxybenzoate

conmpound r d by the fornmula (I1l): 0 c- 0- R (Il
nmet hyl , e‘&ﬁ%Pfl%ﬁ?%gopyl , isopropyl, n-butyl or iso-but y?PC'rM@%%IB%U cal
to or different fromR and is nmethyl, ethyl, n-propyl, isopropyl, n-butyl,

or iso-butyl;cand po;btﬁ)ndﬂ%/dﬁfdx&@ﬁhlémwen -donor. The above adduct nay be
prepared by processes wel

known .in the art, g}lﬁh as ({)? drglgg% ino olefin
processes,  sp¥idy 2eiBpT ABiepT 8E dis davenfippHs P ROVIdE R PFIGH Y B Lizing
hi gh- speegysLifRi WA SRS Sor &L@l@ymwagutm G@Hrwwmbﬂ@ eommisigesontactial

as the procéss as described in 158 1I36A) . general ,  a magnesi um
hal i de, athealafoie)lwithathd catalyst @CR@&I}B)@@@HXVGHWH ‘Fftd§r B‘Plé‘El‘J?F@%ﬂOH @ngmons

o- al koxy benzoyl halide, such as chloride, react at first with each other
in the presence or in the W) 2011/006278PCT/ CN2009/ 000796 absence of an
inert |i qDethilo@ diesoriptioncof the prefenddieartpalimentse, with the final tenperature

bei hi gh J ;
01? | ][] rgoml %Oogn?\a%i%%@rel?h%l ttm Ep%?(:t | O%tlrﬂn%élt Eerrﬁ%lsg &gﬁe ng%ﬁq{o%p(lr{)\élﬁﬁeﬁﬂﬁoﬁ ange

al i phati ccdﬁ(,@g&@&{mﬂ@m sol vent, such as kerosene, paraffin oil, vaseline
oil, white oil, hexane, and hept ne, ,and en necessg , @ont ai ns lvmer an
optional I y anAér“@%]i‘fEe@t the dgm £fn dNeRYFIR CHEOMPASY %‘éﬂ? YRR cpelymer and.
exanpl e, g@%‘h‘l silicone oil or the like, and/or a surfactant. Then t he
resul ting I's solidified in a cooling mediumto formsolid particles
wherei n the cohsedchenein thenteray el vk CPW@?@CUF\yHFQS@éF‘bHWa’%%WEh‘fa“ﬁé%cﬁ@‘panem

relativel . eé ﬁx\étgl%t %}]‘p%l Eltl?er with c%ﬂv ﬁh@in&catlaﬁ)é@@&v XA ARLalk YR GMiHRm,
petrol eum h an e control’l éd at a tenperature of
from-60 fd @pibndly pnebaerabl \eldctrom dam»r Gampaynd, cpnstisutes othe t eatalpsit Byt plefn
with the e m _hal i de adduct nelt stream In a preferred

enbodi menP? %ﬁ #*f ne5| um hal i de adduct according to the invention nay be
pr epar ed by aAp h@af)ﬁé‘rempfmrﬂeﬁn n‘gathbet”sm Gspﬁortyfmc(us)wmh épatermd’ catalyst systdm’3 and
nmagnesi um hal i de addu actor...mxin ne5|

hal i de, tPRin%}Ps@éh%lcatafWé ‘%%%%ﬁeﬁ?‘&?é@@sorm?t%ptﬁpgl& o glag eqa%r al Eg&%}
benzoyl hglhpsingsuch as chloride) and an inert |iquid nedi um and heati ng
the resultant mxture to a tenperature of frogm 100 to 14%&: e stirri ng.
to forma nelln the fastrsperssthe Prossnt iguentipa rrpvides a magaesioy hafde adduet Lepyesente

hal i de 'S%?ﬁféqgllbwm r}ogﬁq{ayglh of from0.1to 1.0 nol/liter of the inert

liquid ne and and the o-al koxybenzoate or its precursor
are added in an anount of fromMngHQ{Qrﬂin@sp frdh 0.001 to 0.5 nol es,

respectivel ﬁh}gﬁ‘dk% RRRGE b J%&lgged gnkﬁ%glfkowe @g%&%grug@# gea ey, eirylok}he

i nert I|q rumi1s as Scri’be atrace anoun
of wat er aftht thi nedvise thdieat niags emieukh ﬂsathl«dmeandbmminh,eRaiscmlﬁbrcnmifkyl a C3'C10

participate.in the r tio or formng the adduct: .and |nt
b L he. e O alCadao 3 & oy Rk Pebsh A B orng i W, e PRALA 0BT,
materials is arbitrary; and (ii) form ng spherical particles of the

magnesi um hal i de adduct by: ap mAg- SRearing action on the above nelt
of the magnesi um hal i de adduct and n_discharging it into a cooling

medi um to form spherical particles magngH) um hal i de adduct,

wherein the ap cati.on of the she n cti aceco

convent i oH‘af"Vlﬁ‘r‘i@‘t h(bdm T FUPS AT @% B‘g ys?%?rgagl"}?%gég) ‘%%bg‘i ﬁ?yl { &-Cp
exanpl e, @élggggogwe-c% ST, 3 IIQC p atieeyiSor( 82 €S,-C Qrarsikglyhe R Ushdd RQ 268 0@pkOare

a super-gravity rota% ed process (see, for exanple, CN 1580136A), or an
enul si fi cidentiepl g padi %tBP@c‘%B&TQ% for exanple, CN 1463990A);

m is in a range of from 1.0 to 5.0, preferably from 1.5 to 3.5;

n is in a range of from 0.001to 0.5, preferably from 0.005 to 0.2; and

p is in a range of from 0 to 0.8.

In the formula (I), X is preferably chlorine. Examples of the magnesium halide MgX,
useful in the preparation of the magnesium halide adduct include, but are not limited to,

magnesium dichloride, magnesium dibromide, phenoxy magnesium chloride, isopropoxy
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wherein the cooling nediumis as described above. WO

2011/ 006278PCT/ CN2009/ 000796 After washed with an inert hydrocarbon
sol vent and dried, the above-prepared spherical adduct Eartl cl es nmay be
used in tWO2BHYN8H8t i on of cat al yst conponents for ol ef PRTESHHEPI2At i on.
In the second aspect the present invention provides a titanium containing
catal yst t Ol 6Hi ButhR) WhiFnkdit @RlordB] GAthC AHphesi@a dichReaidti being
pr oduct orﬁgéa%%ﬂﬁ: shld dg’r aggl ll';]ung)gnem um hal i de adduct of the invention, (2)
a titani Lprefmnddﬂradnagwdluuplnahdnamay beeyedaﬂomwrenﬁambmae@m on donor
conpound. nj ym hA%E beRbRegREE]
by fornul a T|T>b§ CrOh?| Féi'}lifl &%%P&ﬂfh%oﬁélﬁ@@%e% gr({eeqilgﬁdepeﬁydenﬁ?

al i phat i coyhy ehramd hy)IH g\rhmﬁm RX6 2)C -6, alkeylj m@e@mdﬂmallyyl for a@s: CBuarsd,rprpfer@(lm

mis an integer of froml f.the ti de,
but are rEGeRIBAgERYNPIES Pgm%ﬂf%? ﬁ‘ldgr P are no% lrrﬁltémtﬁ e?BH% o gﬁhéﬂ %
titanium ﬁr@f)a{rfé'l ng-@%pah@lt mAMARX Yisb-buRiRb M-pdntinoh eist-pentaindlf asticxmol f niobtaholxy
titaniumchlorid but oxy titaniumdichlorjde, butoxy titanium

trichlor |Zjeth}'lhe?(@tqluﬁ@'ylﬁfl@c%mﬂ#PQ:HT(’(B’VI"E}EgXTP thoxy titanium dichloride,
et hoxy titani ﬂmﬂerﬂoﬁﬂ{algr(ng%béddtRpm*é%aéﬁeﬁa@r@yl £1€,-CaNEndat % Bamshddalk ok Cs-
ri de

with titaniumtetra eing preferred Thetltanlumcontamln

cat al yst @mwdnelhyl A &¥s-Gloefilre Golyrakaryben aRr-focaativhguel as methyhyathyl; B‘ﬁpﬁlay
be prepared b d t r I a élgﬁb & henvl
particul at&" IEE ? %d‘%@ %‘gdlﬂggm% (fex d lsfgnl %ZCIE%COIEﬁ & Xty phenyl
preferr ecko@m;tmdmmnmnzylrm phiend reithyl Rroferabilyi Ihngandal?\aaly sndetpomﬂmﬂe ntCu-@s linear or

d d t
Rl | de adduehedy SkHE 4 iveht CHROPIVERTT Fogerc dRTTomp e PRIFEN 0d and gt ar
{n xt ur et Ol'ﬁqdépe]&qafﬁﬁlyrf}qétﬁw gﬁﬂgl , PESPIE, 1w1ﬂlorlaylm Bungly isosmltyd,emutyumt plemjéiec
enperature o e liqui gener a in aran Q
pr rerP erably f r%?ﬁnpi@c})f?@e 96 "XY O%Ea:f’f‘%ﬁu?qferqpéessg’i‘tﬂ? {?l %ng t@ﬁ Actude
tenper at Uhe, gf frﬁ&ﬂdﬁ%%id&tel%%’l o%%@iéﬁ%h%oafté OipRIPY bﬁnétﬂ&@beﬂﬂﬁte isopropyl

mai ntai ning at that tenperatureée for ours; and then f||terH]
of f the |é-tnethbxyhenzoaicovebiiyl @ﬁ@tWPwoa@uclﬁolaﬂﬂr eamgbaryRenzente; mgthylmo-
tetrachlo e pghior e or {1 RSk 285 er abpbpor o2
to 4 ti rreésthg% 0rellte)er’t %fd vent éxg’(ﬁ? gtreab I{;Bla?ya |pha?)|?}f:yégr aar orra?ﬂl)cpil ?
hydr ocar bﬂhoxybanﬂmaaes nitexy necthdrebesavete, and mnbytybeowmtioxybenzgaite, and t he
like. ore, r the re e
adduct and ¢ Hoe preEry ATeSpRahdte pSrGTRF bl RELLPRRo IR, AR TR &
conpound mﬂpc@atdnqealebefltéma)meeommﬂgat t he rragneS| um hal i de adduct. Use

of internal electron donor conpo onents for olefin
pol ymerization is well known in Mgﬁa@&?ﬁiﬁéfh cul )r the i ncorporation
of an intgh&ain RligehibARe 0L CT@RMNIMI 8 iR aGang (yfsﬁrorﬁqﬂﬁ)ﬁﬂ@lﬂt nfioin a range of

propyl ene pol rization may be quite necessary, in order. t a
pr opyl enefr le&//(?%rt@ OB ﬁgmmﬁhoweﬂ%ﬁq @Fl%gpupﬁaffpée%?nt% v the; Oéﬁnﬁgﬂ dnn

el ectron-donor conpounds conmonly used(ﬁ n the art can be used in the
present invention. Sui tabl e i - ol ectron donor conpounds include
esters, ethers, ketones, am nes, s es, and the like. Esters of ali phatic
and aromati c nono- and pon ba5| C (9x§rxl iC aC(Id)s esters of WD

2011/ 006278PCT/ CN20Q09/ diols, and di - rs are

Speci fi c WsvBid By l%meg‘wgt ¢t ylaﬂcpral’}dnéﬁoﬂ?p “‘é(ha’f d%qu’/u%gsli%lsclg%tb% 19 OF
aci ds i nchigdeent fiRfim ®X MBS mABY1Z S@YE S- pﬂ@byhaé@iragd ABLBNaseRo-bAECAmBDES as
glutarates, pivalates, adipates, sebacat es, mal eat es, napht hal ene

di car boxyd%ﬁr?@é abevd.nel | it at es, benzene-1,2, 3-tricar boxyl at es,

pyronel | i tat g§.3pd, & %HP@&%%Z be @fﬁﬁpécﬁﬁy ﬁ&ééﬁ&% V@Elm{hoxbﬁ’ N4 QRE Grt, gh&t E'é’ kpray

pht hal ate, di-T1so-but I"at’e, mﬁ pht hal ate, di-iso’oct
pht hal at edryitig praxessek, pmahaccaxlmg pllloetsnyﬂ oressere gxtpuding predesrst éngh -speed

oY el QOB OSSR Goroly bEF s ack & e IABIAPYS HEGIHIA'R:

di n- buty I -'i sopropyl succi nat e,

di -iso- buCNI15201236Adj met hyl SUCCI nat e d| -i so-butyl

2- et hyl - hyl succi nat e, I th 2-nmeth ci na i ethyl

adi pat e, d| b&’t‘ genetaf; ﬁ&ia@“esd\"@ Q%L anﬁlaﬂt?té %"ﬁie or lgs Bt %%For €8

mal eate, giatkoxhWedzoyMBhedd, @uc}ms%mﬂdenﬁa&tzhéﬂrﬁnelﬂdbmrcbbef}dh éﬁlieepreshnbelby in the
napht hal ene di carboxyl ate, triethyl trinellitate, tributyl trinmellitate,

triethyl benzene-1,2,3-tricarboxylate, trgbutyl benzene-1, 2, 3-

tricarboxyl ate, tetraethyl pyronellitate, tetrabutyl pyronellitate, etc.
Speci fic ester conpounds of diols include those represented by the formula
(I'1'1) OR3 Rn+l in R50 REt-0 -t-P] Ot R I1,I nl RARRR6(III) wher ei n
Rl to R6 and RI to R2n mhlch are |dent|cal or dlfferent are hydrogen

1 2 " 1 ~a P o P



Anong sai d ester conpounds of diols, the preferred are conpounds of the
formul a (I\/) R4,? 411 \ 0-0-RL WD 2011/ 006278PCT/ CN2009/ 000796 (V)
wherein s are as defined for the formula (I1

|dent|cal or cf%;ogi#?en and represent hydrogen, hal ogenh)}jfr{cn%ezgor%[())?mgranched
Cl1- C20 al kyl, C3-C20 cycl oal kyl, C6-C20 aryl, C7- C20 al kylaryl, or C7-C20

aryl al kyI absence JPARTRERqRU M&digh &WQ& t%péi‘aﬁdré‘g wikte thedRrial temperature being
propan-1, 3-di ol di benzoate 2- math | propa X ]rdl o di benzf at e,
cP|5 P

2- et hyl - ﬁrlglpampughso el thGlrE@ﬁ?Bé‘?lé rey.agf ¢ yange A fromyil R 19,1 40°C.
2- but y : sbivn€lisAth as k

o benzoa’?i(:a}%ol?l%t ]hfﬁldd g!rillyﬁ'l %‘?%égg%il? an_%nlgr:t) thglf?}tt)ﬂe&%ﬂzygg{dg%ﬂ as kerosene,
(S)-1- phe[m}’dfﬁproxpaMaSEhfie chibl whiith enilz deeene, 128l BepaRgy st GYheR- eCESAFY| contains
di benzoat e hen 0

1, 3- di ph e%o ?lgyp &gagyc ds112 %gégg%{%o@ghﬁﬁzﬂ abran (qjg%lc %ﬁl%ﬂzd?latf&’ example, dimethyl
1, 3- di phesilycbn2 dﬂ%xh;He likep padrod ,a35udﬁadiantd|'[ﬂmemphe:)muh1,ng1m3k is solidified in a cooling

gl, gf] S,n g?{et}%, A pr Ogﬁ{;l' 1?3‘? BIﬁ%‘nWEgrlg%gﬁ‘SI oy lBgr{Q%dé'tuB may be an inert hydrocarbon

1, 3-di ph%Y\ZIenQ ,havﬂgn&?trél}{ﬂwdw apanbdilisg Ciio@it dudl @pipen@ane, hexane, heptane, gasoline,
1,3-di-tert-butyl-2-eth ropan-1, 3-di ol benzoat e,

1, 3- di phejoleypbefher, and thet e, GP%HE%’&P&COHW eyt & ISR dinem =60 € 1¢38°C
di (4-buty, : o fRAfg WitttiethaineSiuRPRARR Aduct melt
2- et hyl ‘% F%)g}ﬁylsﬁlut‘@nﬁ%;@d?oPﬁglle%gllrtlsz%%te B Wit fne Herme
2- et hyl| -dtrepimenyl - but an- 1, 3-di ol di pi val ate, 3-butyl -pentan-2, 4-di ol

di benzoat e,

(23, 49)- (9 - fuAvREB-AXgRBIR G e buhiy Gl AR according fo o frypion may
di benzoatte, prpganediby 2 prbedssadontirispreahé stepbefnzoat e), pent an- 2, 4- di ol

di (m chl or obenzoat e pe -2, 4-di ol ., di {p-br penzoate), pentan-2,4-diol
di (obr ombeniﬁé’fgﬁaf’%géﬁ?gﬁgg}ﬁ %?%‘?381“"&P3?5‘53r?8$‘h03{‘§§enzoat e), pentan-2, 4-di ol
di (p-tert-buinyd bleseogh&dr, npikingahc fma@néﬁlmh lﬁhd@-tbelh})cbb(ﬂnﬂmai azl)(pxybenzoate or its

2-net hyl -pentan-1, 3-di QI di ben an-1, 3:
di (p- c%l dl?OTS‘E}E?Pchﬁtge)o 2 OP%![ Zﬁg}?ﬁgﬁ S_P”E 13%‘{1“% Weﬂeﬁ%ﬂgt’gﬁd‘um and

2-but yl - pRALRE K x%sul%?hllgﬂuf@td@?é?ﬂﬂebﬁﬂ%@f?&m 120w tiayl cenilastifing; & Am a
di (p-tert-butyl benzoate 2- met hyl - pent anl, 3-di ol dipival ate,

2- et hy| -pelhpanmegaesiing aléﬁ@%‘ﬁ)}@ate 2-et hyl - pentan-1, 3-di ol di benzoate, 2-
propyl - pent [ [ | {8 of th

2- butyl - pen'?{(;;l{n‘;rfi?f1 ﬁl %?gfggggﬁfz?%g%ew%ggén({ anarg%%B I oﬁqf §Qﬂ (?lclzﬁgol?gggﬂr@oatoe)t ©
pent an- 1,ierd |11qh1ddn€:dtuml;l hod tiscriedwi edd theemalkniyt@neoate omt§ prasursap beradded &) an

oo 5 B TRSARBRAEN Ok b PR PR o

di (p- but ydfbmmgﬁﬁiumpamean 1, 3-diol m)nobenzoate nonoci nnanat e,
pent an- 1, 3-di E gl nna gnt an- d b é onat e,

2- et hyl - pentVafrem e yiegh %416’8 W?bﬁtaé FesAbEd A

2, 2-di net hyl '\ﬂ%ﬂélﬁ'hlﬁrgcedérﬁburﬁl&Qﬂ@t@ﬁ&(ﬁ}talgecﬂnﬂ tHEﬁlbgﬂesﬁﬂﬂhandelaﬁd/&I ke alcohol
monobenzoat e monoci nnamat e, 2-nmethyl- WD 2011/ 006278PCT/ CN2009/ 000796 .
pent an- 1, @andp@}mcmwéaéhpz@aﬁt@m&rﬂma&m@du% andyin; the REFRRIALOB T thmasresimy |
di benzoat falidé a du%i ttflé Gi%tep%(f thB88dif0s of %dwwmal v IRRTaRAY hrth @4ryRAR) -

1- trlfluororret y1-3-net hyl - pentan-2, 4- di ol di benzoate, pentan-2,4-diol

di (p-f1l uor onﬁt)thmegzplaﬂr@)il pq@@dtemftbema@n@ﬂmmhelzde gdgdugikear boxyl at e) |
3-butyl-3-neth e 0 t

di benzoat e, ﬁpﬁx g sﬁ%% aé?g?g eﬁ)tzega?fzﬂl% Jﬁ%%?&ﬁ?ﬁﬁgﬁg%éfg%@t anfi then
di benzoat dischdrgihd yi hﬁrxalnedqlisxgdmedhudn herfznatsphelﬂeaﬂrqiaﬁwleshef(dw- thagngdiuph halide
di benzoat e,, 3-net hyl - hexan-1, 3-di ol di benzoate, 3-ethyl-hexan-1, 3-di ol

di benzoat‘t‘é{du?t 2,4, 6, 6- pent anet hyl - hexan- 3, 5-di ol d| benzoat e,

hept a- 6- en- 2yhe@imdthedi ﬁﬂaamﬂi 6f the sHehhig abeg ara§- lﬁd’laé’coﬁnﬂlisﬁéd i ecorpahttonal
3-net hyl - hept a- 6-en2, 4-di ol di benzoate, 4- rret hyl - hept I?Jn323» 618 ol :
di benzoat@ethgdniichyas. pdpghssreed nstisring @rsesy($en aqxgmp e, C 0086), a spraying
6- et hyl ﬂ%@és@'(géeeﬂ)r %xén?]eOUSCB WZ@te?sup%r %ffd%‘t& tH@P} BePp@ess (Yeed ksl example,
di benzoat'e, a- 6-en-2,4-di ol enzoat e,

5- et hyl - h@ﬁt1@861&A)zomammmlsdicmm@tusmre@qw(schefpt exaguple {19 1463099A);

di benzoat e, 4 zoat e,

4- propyl - hept'a hg%gp%l%fg(gm(ﬁam?dlg{hb%ﬁszg%{cg&%bg?gpyI hept a- 6- en- 2, 4- di ol

di benzoate, 6-propyl-hepta-6-en-2, 4-diol ¢ibenzoate,

3-butyl - hept a- 6-en- 2, 4-di ol di benzoat e, 4-butyl -hepta-6-en-2, 4-di ol

di benzoate, 5-butyl-hepta-6- en-2,4-diol dibenzoate,

6- butyl - hept a- 6-en- 2, 4-di ol di benzoate, 3, 5-dinethyl-hepta-6-en-2,4- diol
di benzoate, 3, 5- dlethyl hepta 6 en- 2 4-di ol dibenzoate,

T . ~ o o e = N L T 1 T . ~ o ~ A N B |



wherein R1, RH, R111, lev, le and el are independently selected fromthe

group consi sti ng of hydrogen, hal ogen, |inear or branched Cl- C20 al kyI
C3-C20 ¢ C6- C20 aryl, C7-C20 al kylaryl and C74 R
and Rvl| Iy\%g?gll ndzependent |y sel ected fromthe group congl%& ng (/)dtabl 'near or

branched C -Cm al kyl, C3-C20 cycl oal kyl, C6-C20 aryl, C7-C20 al kyl aryl and
Cr- C20 aryl al Aqyd;; w@s’ﬂ@d A & 1ﬂé"ﬁr]%/d9$ca%bnt PRIVl ad AHBS, the abops-pepardel sphaitded
to each other to forma rin Those 1, 3-di ethers wherein Sdgv{eand Rvl|l .are
i ndependexdtiigt pattictes mayhe useddn ﬂw@m@w@wn of cafalyshppraRonsntsfor elefia POREREFATAR
i nclude: 2-(2e l 085y #ngte t talyst
i sopropyl-1, 3Ind|tt%tS oxép!ri%peéthgthg pr‘% geng%gifprtléagzli%% cor21 alsnéltl:g t;:Stay}Ils-
1, 3- di nmohmoylm(fpankaﬁancﬂymbme,lwmcb @mmsmaypac@parpéoduct of (1) the spherical
2- phenyl di ne n Le t

2-(2-cy CIIBWWI@[ h%)r(fey g(icgl%g ﬁggwf{veﬁ?@%eﬁ?i, fifiiul LormpSide LRG X HRIARHE3) an
2- (pchl origehenykltrdn dortbr kBinpOXUHr Opane,

di ph | met hyl ) -1, 3-di net hgx
1 (2 Idlpcf;(rzlly Oggypg tl)iaréural ?Pé%wgdﬁ%bgﬁ ﬁected from those represented by formula TiX3 or

, - CYE{ORBNL XL; In IHUHTRERP XY e GRa¢Rndeht B Ci-Cgf Blphatit, Brdrocarbyl group, X(s)
| thoxy ropane, 2,2-di-propyl-1, 3-di-nethoxy 8@0 pane,

_di - i ge/preoipgapendentlyi knGhBx 9bhcpdie is an mieger pi from. b ozt Examnlesfyhe HiiaHm
thyl- 25 0.8Ry %ciud% B‘htrﬁ%éh YREQP@RN Gtanium tetrachloride, titanium tetrabromide, titanium
t hyl - 2-Benzy oXypr opane,

t hy 1-t2traibdiyle, ﬂctlﬁbutpn}etthmylpr @gm@hoxy titanium, tributoxy titanium chloride, dibutoxy
hyI i.SOpE.0 1,,3-di RanRe tit
t hy1- aﬂﬁ%@fﬁﬁnge Gbu}r%ﬁyhg@%%%grg%? triethoxy titanium chloride, diethoxy titanium
t hyl (ﬂclﬁyﬁdlcg keghoxd-titarBurli tricielblide ytparo parteichlBride, cind Znisureothesepf, veithhitapium
3-di nethoxY ane, 2-nethyl-2-iso-butyl-1, 3-di-nmethoxypropane,
t hyl _totrachlonidaengrgierted: 3_ i - net hoxypr opane,
- di -1 so- butpgl m&m%ndboﬂmm@xwwwmpoaea-m q;léﬁiﬂpdtl-yineﬁhzdﬂmsmfabnmxdapgdpahe

2- 1-1 h 2- |.oh
r’ret hS: ) bigégraqopmgq-}gl;@gptgggé }F,) ;noe%?or(]lg ’known 11(1:i Ith(eca¥tC fc?r e?()é%ple by reacting the particulate

2-iso-b Utﬁﬂll%l?e ﬁfﬂélﬁﬁydd'&gtctgwﬁlﬁ 2 TRANONYRHIRANE. InZr préfei®i Brbodiment, the titanium-
ropy

butyl)-2iso I - met hoxypr opane,

2- i sopr opsointaining @aqglyqt ¢UImponen{jis- mmamdxlg,)pp Spsilns comprising the steps of: suspending the
2- phenyl 2-1i so 1 t tetrachlorid ture of
2- phenyl 193 %neeglugp %{)a 1&'6 g%(ﬂlgt 08 tﬁﬁ)ﬁ(\pe[}lﬁgﬁlgﬁechﬂ e_dbtétanlyjr_n 2e rachloride or a mixture o

i sopropy Jht&man'dlletrmﬂdsmxiqlqndwamegt solvent w1th the temperature of the liquid being generally in
2-cycl opent r , p o

cycl opent%/I s oI 8'8’[ %%Xé o’ @I ’n@f’ fQ) pang&% t€10 C; then heating the resulting
2-cycl Oheﬁﬁiéézur% {oS @pfeaippratire 3ofd ifivat M@Xgpfoopaﬁ)fé: preferably from 60°C to 120°C, and
2-cycl ohexyl-2-sec-butyl -1, 3-di t

2-i sopr op‘?&mﬁﬁl@éé gl ﬁ?@eéﬂmrﬁeﬁo&g ﬁgo%gﬁ?é’ursz g then Siltering. off he digpid and
met hyl - e et ?i?ttﬁ@i‘(}lﬁlrs OP@ME: tr&ft@ent with Stmbung ket@EhIOFid€ ety Benstsfoaned for one or
di scl ose In detall 1n CN1L020448C, CN 100348624C and CI\1114%285A al |

rel evant more times afd piefaseblsrfer 2nioof onest ddeHasdisalvEYt iseprefesafly an aliphatic of ¢
preparation : s%bg Q12148 [deE AP RINGHe, ARLME Bk to the
i nvention rogﬁacw(?rg%%rhﬁ%?ggﬁﬁp%un gh@lhg‘@eg In aan grﬁ‘)}{l;&n)t of from5 to 50

mol es, with riefpectuting onatentiereattiondphesinuthe magheieun hatideaddaghans hetitiyme

adduct and the . internal el ectr [ CO f
from 0 t oWNRPURE; &lsleass,onp é?tgfﬂay ?619%0 Oﬁof %rg%%g)r&gd }Pgﬁ%na %%r@ e@@&;g@ hte gt e
nol e of nagaRSiuMIhilale adiduétnUsdef nmnaﬂmhaibnohecommmnds in catalyst cotmeonemts for
aspect, the present |nvent|oH OV|de st fo olefln

r ?’ﬁ 3Btpa

pol ymer i zalefippolpsrzatien fywg & Gn Culat’i’e he JPFARPTAGOR SE5BHBHS al

a) the tianida&GRRAIBINpoILd GRh %bﬁéﬁ}fst EOTTPEHHRN foras6pylehd follymetibstiqa mag be quite
invention (active conponent); b) an al kyl al \L/i?d%tpum conp

ou
cocat al ysRecessapy, 68 @desdo pptan PEMHIANG HQIW?TX?-"H‘“:‘% SRRty }nqd%eﬁ a’r@ internal
i ndepend eare{;t}{o cﬁn@ cbinP&He CB{I{EH%WQSCG Tin CAr &lnadelﬁékd 11‘?%% })rés§ﬁtelﬁ@entlon
i ndependent s ogen, pre?era lorine; and n 1, . The
preferred ar eSuutabm mydmailetmrtrnm dpnarrdompebnds inclade mtﬁr@n?th@ﬁi kqﬁor@g,t %ﬂ“nes silanes,
alum num _trij.- I
ai‘or 1 dosds e ie Bl R add i on R TR Tbac: Kifbo B oters of
al one or in conbination. In general, the alkylalunlnun1conpound(s) is/are
used in such an anount that nol ar ratio of AI/Ti is in arange of froml to
1000; and c) optionally, an external electron donor compound, such as
nono- or nulti-functional carboxylic acids, carboxylic anhydrides, esters
of carboxyllc aC|ds ket ones, ethers alcohols Iactones, organi c

2-
2
2
di
2
2-
2-
2-
2-
2-
2-
1,
2-
2
2,




The polynerization of olefin(s) can be carried out in liquid phase of the
liquid olefin nononer(s) or a solution of the olefin nononer(s) in an inert
sol vent \gbzgﬂ B@sgPbhase, or in a combination of gas phasg,@neddosHskd
phase, according to the processes known per se. The polynerization'iIs
generally carried out at a tenperature of fromOC to 150C, preferably from

60C to 10(98,5 ﬁﬂchl%lhe?sm p&brr@d. hi gher pressure. Exanples The
foll owi ng exanples are provided to further illustrate th presen@gi nl\/%ntfi on
and by no neSpesifinesters of aliphatic and h@nk"éléﬁ@ﬂohé?‘bﬂ?yb%@tqa Xy pddginclude, fog

g/g: ;n{epge’&%&fgleo %L%Z’Bg{eih%}ﬁﬁweP mASHae succmatcﬁ,o gluka?%@ﬁﬁ&ﬁ&t%é’ ad{pae %acates

ane ’extractrion net carried out as fol 2 g
of a dry malesser smphtlmlens exdicabbrylates,t h tmnéllitatgshe pbarreng ?a%t@@fb(a‘dfi%‘?s

for 6 hours i dual ~sub St.ane

the rati cP’ﬁ?mFlﬂgat%‘f"@h‘fa?% n eﬁeEf‘aem]i’ I}CFuﬁfce)let lb%ﬁZ(%a?? %é}ﬁﬁ?}#%ﬂgkg@ & @ﬂﬁ'/l
| sotact i CpHtlalated@Xn-butyl phthaldtar all-lebecryl phtidiae, rdll’:mbctgh phmlateaghetpalr mabdn@te
si ze and artlce5|ze(f Butlon of the artlc nesi um hal.i de ..
adduct s abibuybmslanais: GirMLSh LG ISeTTE SR Bt L ST AP BT P VRE r
| nst runmeng §ut§P' 2 *Hﬁsobro%uc&@a@oj-11&9&5@78?@1@%9%%&3% Eﬂ&ﬁs@l-lﬁlt)l] A2,2-
Preparati on of rragne5| um-di chl ori de adduct Eig‘?%ly? ct or .wer

char ged wiimethylocethates digksiottautyj B- e(hyéxzrrnathalsws%§l 228th§]5 ei}iﬂi‘?f’@aéﬁ
25 G, Obtcﬂ%@gldacilg@g] Jﬂ%ﬂ@gl u{h afg eh[ﬂ ﬁ%%&Q%O%WI%BacC&@H l?hethﬁ%!il@%e d1f -n-butyl
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and compounds of the formula (V):



WO 2011/ 006278PCT/ CN2009/ 000796 of hydrogen was changed to 5.0 liters
(E>S<t anflard volune). The results are shown in the Table 1 and Tabl e 2 bel ow
anpl e F wi ng the procedure as described in ,
propyl ené?vgoz i/lﬁ‘glrg%@ation was carried out by using the Eg?gwﬁ?&éog%)gnent
prepared in Exanple 1, except for that the anpunt of hydrogen was changed
to 8.0 liters (standard vol une). TheRresfits are shown in the Table 1 and
Table 2 bel ow. Conparative Exanpl eyl he preocedure as described in
Exanpl e 1 was repeated, except for tNat/tR&" _hoxybenzoyl chloride was
not used in the preparation of the negnesyum halide adduct. The results are
A +Rze Exanple 2 Fol | owi ng
the procedure as described in Exanp JCRsBr opyl ene pol ynmeri zati on was
carried out by using the catalyst co elt prepared in Conparative Exanple
1, except for that the amount of hydRogek was chand®) to 5.0 liters

(standard volune).. T results are.shqwn,in th | e, bal [
Beanpl o 3 VHBHDRirGEONE %7 oetgined Heng e E: K e fila) SCREAL uk
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prepared in Conparative Exanple 1, except for that the anmount of hydrogen
was changen dyl@yb of Codrsaylalifidar d vol une). The results are shown in the
Table 1 bel O\ﬁxaﬁﬁ%ggk té& compo h&s Y R618 il Ede propasa ! I-BiRd dibentostd)Rlethyas
repeated, except for that 1,3-dinmethyl-1,3- propandiol dibenzoate was used
to rlepl acpropar- 1 Shdiolddibenzoateud-gthybhrapands dioh dibeezqate gnrapylgroran- 1. fliol

cat al yst onent, . I ul t §: qr N F: 11 al W.
Beaml o ST0RARE ¢ ubTE R SRRl S A 1, 3 A Rode 104
pr opy| eneplpalylpripaz-at3-dinl didenzvate; (Bel -pheanybypropsnlgP-diekdibanzoales § Scdiphrnyént

prepared in Ex e 4. exce for. th t t . .
D011/ 0062HEPET] %B’O‘QPWB%EL&‘QW&V%} '&e@%%cﬁ%hb%%@‘%‘f“é@ﬁ la3-giphenyl-
(st andar dppéghmiB)dioildigropasiate, $,3adipheiyb@rnéthyltpreparabBedidl dipebpikmbtee13- bel ow.

Conpar ati ve. Exanpl e_ 4 . . . .
diphenyl-2-methyl-propan-1,3-diol diacetate, 1,3-diphenyl-2,2-dimethyl-propan-1,3-diol -

O

dibenzoate, 1,3-diphenyl-2,2-dimethyl-propan-1,3-diol dipropionate, 1,3-di-tert-butyl-2-ethyl-
propan-1,3-diol dibenzoate, 1,3-diphenyl-propan-1,3-diol diacetate, 1,3-diisopropyl-propan-1,3-
diol di(4-butylbenzoate), 2-amino-1-phenyl-propan-1,3-diol dibenzoate, 2-methyl-1-phenyl-
butan-1,3-diol dibenzoate, 2-methyl-1-phenyl-butan-1,3-diol dipivalate, 3-butyl-pentan-2,4-diol
dibenzoate, 3,3-dimethyl-pentan-2,4-diol dibenzoate, (2S,4S)-(+)-pentan-2,4-diol dibenzoate,
(2R,4R)-(+)-pentan-2,4-diol dibenzoate, pentan-2,4-diol di(p-chlorobenzoate), pentan-2,4-diol
di(m-chlorobenzoate), pentan-2,4-diol di(p-bromobenzoate), pentan-2,4-diol di(o-
bromobenzoate), pentan-2,4-diol di(p-methylbenzoate), pentan-2,4-diol di(p-tert-butylbenzoate),
pentan-2,4-diol di(p-butylbenzoate), 2-methyl-pentan-1,3-diol dibenzoate, 2-methyl-pentan-1,3-
diol di(p-chlorobenzoate), 2-methyl-pentan-1,3-diol di(p-methylbenzoate), 2-butyl-pentan-1,3-
diol di(p-methylbenzoate), 2-methyl-pentan-1,3-diol di(p-tert-butylbenzoate), 2-methyl-pentan-
1,3-diol dipivalate, 2-methyl-pentan-1,3-diol dibenzoate, 2-ethyl-pentan-1,3-diol dibenzoate, 2-
propyl-pentan-1,3-diol dibenzoate, 2-allyl-pentan-1,3-diol dibenzoate, 2-butyl-pentan-1,3-diol
dibenzoate, pentan-1,3-diol di(p-chlorobenzoate), pentan-1,3-diol di(m-chlorobenzoate), pentan-
1,3-diol di(p-bromobenzoate), pentan-1,3-diol di(o-bromobenzoate), pentan-1,3-diol di(p-
methylbenzoate), pentan-1,3-diol di(p-tert-butylbenzoate), pentan-1,3-diol di(p-butylbenzoate),
pentan-1,3-diol monobenzoate monocinnamate, pentan-1,3-diol dicinnamate, pentan-1,3-diol
dipropionate, 2-methyl-pentan-1,3-diol monobenzoate monocinnamate, 2,2-dimethyl-pentan-

1,3-diol dibenzoate, 2,2-dimethyl-pentan-1,3-diol monobenzoate monocinnamate, 2-methyl-



The procedure as described in Conparative Exanple 1 was repeated, except
for that 1,3- dinmethyl-1,3-propandiol dibenzoate was used to replace for

the di -is@pBuivdesPRt hal ate in the preparation of the caf Q%P@W@ent .

The results are shown in the Table 1 bel ow. Conparative
Fol I owi ng the procedure as described in Exanple 1.C  propylene
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Exanpl e onent prepared by follow ng the procedure
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vol ure) , é}ﬂ@' 488 dibdrebste (G bantingsia-6ainuay@ ) diolrdéispecite s yhmélfhﬁ-hi®&u6-tes -24-e

shown in the Table 1 below_ Table 1 Per
No. Hydr ofjehdibenreate; 3,5- -diethyl-hepta-6-en-2,4- dfo?dgaerrllgo%teog 5t gr%pgla}tle%ltz}/ 8 en-ZEZi( L e

dibenzoate, 3,5-dibutyl-hepta-6-en- 2,4 diol dibenzoate, 3,3-dimethyl-hepta-6-en-2,4-diol
dibenzoate, 3,3-diethyl-hepta-6-en-2,4-diol dibenzoate, 3,3-dipropyl-hepta-6-en-2,4-diol
dibenzoate, 3,3-dibutyl-hepta-6-en-2,4-diol dibenzoate, 3-ethyl-heptan-3,5-diol dibenzoate, 4-
ethyl-heptan-3,5-diol dibenzoate, 5-ethyl-heptan-3,5-diol dibenzoate, 3-propyl-heptan-3,5-diol
dibenzoate, 4-propyl-heptan-3,5-diol dibenzoate, 3-butyl-heptan-3,5-diol dibenzoate, 2,3-
dimethyl-heptan-3,5-diol dibenzoate, 2,4-dimethyl-heptan-3,5-diol dibenzoate, 2,5-dimethyl- }
heptan-3,5-diol dibenzoate, 2,6-dimethyl-heptan-3,5-diol dibenzoate, 3,3-dimethyl-heptan-3,5-
diol dibenzoate, 4,4-dimethyl-heptan-3,5-diol dibenzoate, 4,5-dimethyl-heptan-3,5-diol
dibenzoate, 4,6-dimethyl-heptan-3,5-diol dibenzoate, 4,4-dimethyl-heptan-3,5-diol dibenzoate,
6,6-dimethyl-heptan-3,5-diol dibenzoate, 3-ethyl-2-methyl-heptan-3,5-diol dibenzeate, 4-ethyl-
2-methyl-heptan-3,5-diol dibenzoate, 5-ethyl-2-methyl-heptan-3,5-diol dibenzoate, 3-ethyl-3-
methyl-heptan-3,5-diol dibenzoate, 4-ethyl-3-methyl-heptan-3,5-diol dibenzoate, 5-ethyl-3-
methyl-heptan-3,5-diol dibénzoate, 3-ethyl-4-methyl-heptan-3,5-diol dibenzoate, 4-ethyl-4-
methyl-heptan-3,5-diol dibenzoate, 9,9-bis(benzoyloxymethyl)fluorene, 9,9-bis((m-
methoxybenzoyloxy)methyl)fluorene, 9,9-bis((m-chlorobenzoyloxy)methyl)fluorene, 9,9-bis((p-
chlorobenzoyloxy)methyl)fluorene, 9,9-bis(cinnamoyloxymethyl)fluorene, 9-
(benzoyloxymethyl)-9-(propionyloxymethyl)fluorene, 9,9-bis(pripionyloxymethyl)fluorene, 9,9-
bis(acryloxymethyl)fluorene, 9,9-bis(pivaloyloxymethyl)fluorene, etc.



pol ymeri zation (L) Polynerization activity (kgPP/gcat.) Isotacticity index
of polymer (%9 M of polynmer (g/10m ) Exanple 1 1.5 41.1 98.5 3.4 Exanple 2

5.0 48.4 .
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Such ester compounds of diols are disclosed in detail in CN1453298A, CN1436796A,
CN1436766A, WO 03/068828 and WO 03/068723, all relevant contents of which are
incorporated herein by reference.

The preferred ether compounds include 1,3-diether compounds represented by the

formula (VI):

AN 0 V 2

wherein R\, R", R™ R™, RY and RY! are independently selected from the group consisting of
hydrogen, halogen, linear or branched C;-Cao alkyl, C3-Cyg cycloalkyl, Ce-Cy aryl, C7-Cyo
alkylaryl and C-Cy arylalkyl; RY" and RV are independently selected from the group
consisting of linear or branched C;-Cyg alkyl, C3-Cao cycloalkyl, Cg-Cyg aryl, C7-Cyo alkylaryl
and C;-Cy arylalkyl; and two or more of R' to RY! groups are optionally bonded to each other to
form a ring. Those 1,3-diethers wherein RY" and RV are independently C;-C, alkyl are
preferred. .

Examples of di-ether compounds include: 2-(2-ethyl hexyl)-1,3-dimethoxypropane, 2-
isopropyl-1,3-dimethoxypropane, 2-butyl-1,3-dimethoxypropane, 2-sec-butyl-1,3-
dimethoxypropane, 2-cyclohexyl-1,3-dimethoxypropane, 2-phenyl-1,3-dimethoxypropane, 2-(2-
phenylethyl)-1,3-dimethoxypropane, 2-(2-cyclohexylethyl)-1,3-dimethoxypropane, 2-(p-
chlorophenyl)-1,3-dimethoxypropane, 2-(diphenylmethyl)-1,3-dimethoxypropane, 2,2-di-
cyclohexyl-1,3-dimethoxypropane, 2,2-di-cyclopentyl-1,3-dimethoxypropane, 2,2-di-ethyl-1,3-
di-methoxypropane, 2,2-di-propyl-1,3-di-methoxypropane, 2,2-di-isopropyl-1,3-di-
methoxypropane, 2,2-di-butyl-1,3-di-methoxypropane, 2-methyl-2-propyl-1,3-di-
methoxypropane, 2-methyl-2-benzyl-1,3-di-methoxypropane, 2-methyl-2-ethyl-1,3-di-
methoxypropane, 2-methyl-2-isopropyl-1,3-di-methoxypropane, 2-methyl-2-phenyl-1,3-di-
methoxypropane, 2-methyl-2-cyclohexyl-1,3-di-methoxypropane, 2,2-di(2-cyclohexyl ethyl)-
1,3-di-methoxypropane, 2-methyl-2-iso-butyl-1,3-di-methoxypropane, 2-methyl-2-(2-ethyl
hexyl)-1,3-di-methoxypropane, 2,2-di-iso-butyl-1,3-di-methoxypropane, 2,2-di-phenyl-1 ,3-di-
methoxypropane, 2,2-di-benzyl-1,3-di-methoxypropane, 2,2-di(cyclohexyl methyl)-1,3-di-
methoxypropane, 2-iso-butyl-2-isopropyl-1,3-di-methoxypropane, 2-(1-methyl butyl)-2-
isopropyl-1,3-di-methoxypropane, 2-isopropyl-2-iso-pentyl-1,3-di-methoxypropane, 2-phenyl-
2-isopropyl-1,3-di-methoxypropane, 2-phenyl-2-sec-butyl-1,3-di-methoxypropane, 2-benzyl-2-
isopropyl-1,3-di-methoxypropane, 2-cyclopentyl-2-isopropyl-1,3-di-methoxypropane, 2-
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cyclopentyl-2-sec-butyl-1,3-di-methoxypropane, 2-cyclohexyl-2-isopropyl-1,3-di-
methoxypropane, 2-cyclohexyl-2-sec-butyl-1,3-di-methoxypropane, 2-isopropyl-2-sec-butyl-
1,3-di-methoxypropane, 2-cyclohexyl-2-cyclohexyl methyl-1,3-di-methoxypropane, etc.

Such di-ether compounds are disclosed in detail in CN1020448C, CN 100348624C and
CN1141285A, all relevant contents of which are incorporated herein by reference.

In the preparation of the titanium-containing catalyst component according to the invention,
the titanium compound is used in an amount of from 5 to 50 moles, with respect to one mole of
magnesium halide in the magnesium halide adduct; and the internal electron donor compound is
used in an amount of from 0 to 0.8 moles, preferably from 0.01 to 0.5 moles, with respect to one
mole of magnesium halide in the magnesium halide adduct.

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 present invention (active
component);

b) an alkylaluminum compound as a cocatalyst, represented by a formula AIR"Xj.4,
wherein R"(s) is/are independently C,;-Cs linear, branched or cyclic alkyl; X(s) is/are
independently halogen, preferably chlorine; and n = 1, 2 or 3. The preferred are triethyl
aluminum, triisobutyl aluminum, tri-n-butyl aluminum, tri-n-hexyl aluminum, tri-n-octyl
aluminum, alkyl aluminum chlorides, such as AlEt;Cl, etc. These alkylaluminum compounds
can be used alone or in combination. In general, the alkylaluminum compound(s) is/are used in
such an amount that molar ratio of Al/Ti is in a range of from 1 to 1000; and

¢) optionally, an exfemal electron donor compound, such as mono- or multi-functional
carboxylic acids, carboxylic anhydrides, esters of carboxylic acids, ketones, ethers, alcohols,
lactones, organic phosphorus compounds, and organic silicon compounds, in an amount ranging
from 0.005 to 0.5 moles, preferably from 0.01 to 0.25 moles, with respect to one mole of the
alkylaluminum compound. ‘ '

Preferred external electron donor compounds include silicon compounds of formula
R',R%,Si(OR?)., wherein a and b are independently an integer of from O to 2, c is an integer of
from 1 to 3, and the sum of (a+b+c) is 4; R', R? and R? are independently C;-C)3 hydrocarbyl
optionally containing heteroatom(s). Among these silicon compounds, those wherein ais 1, b is
1, c is 2, at least one of R' and R? is selected from the group consisting of branched alkyl,
alkenyl, cycloalkyl or aryl having 3 to 10 carbon atoms and optionally containing heteroatofn(s),
and R? is a C;-C) alkyl, especially methyl, are particularly preferred. Examples of such silicon
compounds include cyclohexyl methyl dimethoxy silane, diisopropyl dimethoxy silane, di-n-
butyl dimethoxy silane, di-iso-butyl dimethoxy silane, diphenyl dimethoxy silane, methyl tert-
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butyl dimethoxy silane, dicyclopentyl dimethoxy silane, 2-ethy1pipéridino tert-butyl dimethoxy
silane, 1,1,1-trifluoro-propan-2-yl 2-ethylpiperidino dimethoxy silane and 1,1,1-trifluoro-
propan-2-yl methyl dimethoxy silane. Additionally, those silicon compounds wherein a is 0, ¢ is
3, R? is a branched alkyl or cycloalkyl optionally containing heteroatom(s), and R? is methyl are
also preferred. Examples of such silicon compounds include cyclohexyl trimethoxy silane, tert-
butyl trimethoxy silane and tert-hexyl trimethoxy silane.

The alkyl aluminium cocatalyst b) and the optional external electron donor compound c)
can contact and react with the active component a) separately or as a mixture.

The catalyst of the invention is useful in the polymerization of olefin CH,=CHR (wherein
R is H, or alkyl or aryl having 1 to 6 carbon atoms) or a feed containing said olefin and a small
amount of diene, if necessary.

Thus, in the fourth aspect, the present invention provides a process for polymerizing
olefin, comprising contacting an olefin of formula CH,=CHR, wherein R is H, or aryl or alkyl
having 1 to 6 carbon atoms, and optionally another kind of said olefin as comonomer, and
optionally a diene as a second comonomer, with the catalyst of the invention under
polymerization conditions.

The polymerization of olefin(s) can be carried out in liquid phase of the liquid olefin
monomer(s) or a solution of the olefin monomer(s) in an inert solvent, or in gas phase, or in a
combination of gas phase and liquid phase, according to the processes known per se. The
polymerization is generally carried out at a temperature of from 0°C to 150°C, preferably from

60°C to 100°C, and at a normal or higher pressure.

Examples
The following examples are provided to further illustrate 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 index of polymers: measured by heptane extraction method carried out as
follows: 2 g of a dry polymer sample is extracted with boiling heptané in an extractor for 6
hours, then the residual substance is dried to constant weight, and the ratio of the weight of the
residual polymer (g) to 2 is regarded as isotacticity index.

3. Particle size distribution: average particle size and particle size distribution of the
particulate magnesium halide adducts are measured on Masters Sizer Model 2000

(manufactured by Malvern Instruments Co., Ltd.).
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Example 1

A. Preparation of magnesium dichloride adduct

To a 500 ml reactor were charged with 150 ml of white oil (having a viscosity of 20-25
mm?/s at 25 °C, obtained from Hengshun Petroleum and Chemical Corp., Fushun, Liaoning), 30
g of magnesium dichloride, 50 ml of ethanol and 3 ml of o-methoxybenzoyl chloride. The
mixture was heated to 125 °C while stirring at 500 rpm and maintained at that temperature for
2.5 hours. Then the mixture was added into 300 ml of dimethyl silicone oil (having a viscosity
of 250-350 mm?/s at 25 °C, obtained from the Second Chemical Factory of Beijing, Beijing)
preheated to 120 °C in a 1000ml reactor, and stirred at 1600 rpm for 15 min. Then the mixture
was discharged into 2 liters of hexane which had previously been cooled to -30 °C in a 3000ml
reactor. After filtering off the liquid, the solid was washed with hexane for five times and then
dried under vacuum, to give 50 g of spherical magnesium dichloride adduct, the D50 of which
was 75 microns.

B. Preparation of catalyst component

To a 300 ml glass reactor was charged with 100 ml! of titanium tetrachloride, and the
content was cooled to -20 °C. Then 8 g of the above-prepared spherical magnesium dichloride
adduct was added to the reactor, and the mixture was stirred at -20 °C for 30 min and then
heated to 110 °C over 3 hours, with 1.5 ml of di-iso-butyl phthalate being added thereto when
the temperature inside the reactor reached 20 °C. Then the mixture was maintained at 110 °C for
0.5 hours, followed by filtering off the liquid. To the reactor containing the residual solids was
added with 80 ml of titanium tetrachloride, the content was heated to 120 °C and maintained at
that temperature for 30 min, and then the liquid was filtered off. The titanium tetrachloride
treatment was repeated once. Then the residual solids was washed with hexane at 60 °C (80 ml x
5), and then dried under vacuum, to give a spherical catalyst component.

C. Propylene polymerization

To a 5L autoclave were added 2.5 liters of propylene, 1 mmol of triethyl aluminium, 0.05
mmol of cyclohexyl methyl dimethoxy silane (CHMMS), 10 mg of the above spherical catalyst
component, and 1.5 liters (standard volume) of hydrogen. Then the content was heated to 70°C

and allowed to polymerize for 1 hour. The results are shown in the Table 1 and Table 2 below.

Example 2 ,
Following the procedure as described in Example 1.C, propylene polymerization was

carried out by using the catalyst component prepared in Example 1, except for that the amount
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Exanpl e No. ABwey@rouedvnst 96 Measerilgedoimn Example 1 was repeated, except for that the o-

methoxybenzoyl chloride was not used in the preparation of the magnesium halide adduct. The

results are shown in the Table 1 and Table 2 below.

Comparative Example 2 ‘

Following the procedure as described in Example 1.C, propylene polymerization was
carried out by using the catalyst component prepared in Comparative Example 1, except for that
the amount of hydrogen was changed to 5.0 liters (standard volume). The results are shown in

the Table 1 below.

Comparative Example 3

Following the procedure as described in Example 1.C, propylene polymerization was
carried out by using the catalyst component prepared in Comparative Example 1, except for that
the amount of hydrogen was changed to 8.0 liters (standard volume). The results are shown in

the Table 1 below.

Example 4
The procedure as described in Example 1 was repeated, except for that 1,3-dimethyl-1,3-
propandiol dibenzoate was used to replace for the di-iso-butyl phthalate in the preparation of the

catalyst component. The results are shown in the Table 1 and Table 2 below.

Example 5
Following the procedure as described in Example 1.C, propylene polymerization was

carried out by using the catalyst component prepared in Example 4, except for that the amount
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of hydrogen was changed to 5.0 liters (standard volume). The results are shown in the Table 1

and Table 2 below.

Comparative Example 4
The procedure as described in Comparative Example 1 was repeated, except for that 1,3-
dimethyl-1,3-propandiol dibenzoate was used to replace for the di-iso-butyl phthalate in the

preparation of the catalyst component. The results are shown in the Table 1 below.

Comparative Example 5

Following the procedure as described in Example 1.C, propylene polymerization was
carried out by using the catalyst component prepared in Comparative Example 4, except for that
the amount of hydrogen was changed to 5.0 liters (standard volume). The results are shown in

the Table 1 below.

Comparative Example 6

A. Preparation of magnesium dichloride adduct

A magnesium dichloride adduct was prepared by following the procedure as described in
Example 1.A, except for that o-methoxybenzoyl chloride was replaced with 2,2-di-
methoxypropane.

B. Preparation of catalyst component

A spherical catalyst component was prepared by following the procedure as described in
Example 1.B, except for that the magnesium dichloride adduct prepared above was used as the
support.

C. Propylene polymerization

Following the procedure as described in Example 1.C, propylene polymerizations were
carried out by using the catalyst component prepared above, with the amount of hydrogen,
however, being 1.5 liters (standard volume), 5.0 liters (standard volume), and 8.0 liters (standard

volume), respectively. The results are shown in the Table 1 below.

Comparative Example 7

A catalyst component was prepared by following the procedure as described in
Comparative Example 1, steps A and B, except for that ethyl o-methoxybenzoate was used to
replace for the di-iso-butyl phthalate in the preparation of the catalyst component.

Following the procedure as described in Example 1.C, propylene polymerizations were

carried out by using the catalyst component prepared above, with the amount of hydrogen,
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however, being 5.0 liters (standard volume), and 8.0 liters (standard volume), respectively. The

results are shown in the Table 1 below.

Table 1 Performance of the catalysts

Example No. Hydrogen added in | Polymerization | Isotacticity index MI of polymer
polymerization actiQity of polymer (g/10min)

(L) (kgPP/gcat.) (%)
Example 1 1.5 41.1 98.5 ' 3.4
Example 2 5.0 48.4 97.8 21
Example 3 8.0 42.2 974 40
Comparative Example 1 1.5 48.2 98.2 2.9
Comparative Example 2 5.0 48.4 97.1 21
Comparative Example 3 | 8.0 48.9 96.4 39
Example 4 1.5 48.8 98.4 1.2
Example 5 5.0 59.6 97.1 ‘ 11
Comparative Example 4 1.5 58.7 97.2 0.5
Comparative Example 5 5.0 61.1 95.3 11
1.5 44.7 98.8 4.9
Comparative Example 6 5.0 46.6 96.8 26
8.0 50.0 95.9 45
. 5.0 35.6 85.06 45

Comparative Example 7

' 8.0 33.6 83.86 89

From the data shown in Table 1, it can be seen that, where an ester of aromatic carboxylic
acid is used as internal electron donor (Examples 1, 2, 3 and Comparative Examples 1, 2, 3, 6),
the catalysts according to the invention give polymers having a markedly enhanced isotacticity
index, in particular in the case where the polymers have a higher melt index. That is to say,
with the catalysts according to the invention, the resulting polymers having a higher melt index
still have a higher isotacticity index. It can be seen from Table 1 that, where an ester of diol is
used as internal electron donor (Examples 4, 5 and Comparative Examples 4, 5), the catalysts
according to the invention give polymers having a more markedly enhanced isotacticity index.

From the results of Examples 2 and 3 as well as Comparative Example 7 shown in Table 1,
it can be seen that, when an o-alkoxybenzoate compound is introduced as internal electron
donor during the preparation of a catalyst component, the resultant catalyst has a markedly
lower stereospecificity and a lower activity, while the catalysts according to the invention,
which are prepared by introducing the o-alkoxybenzoate compound, either formed in situ or as
such, into the support of the catalyst components, have a relatively higher stereospecificity in

propylene polymerization.
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The results in the Table 2 show that the catalysts according to the invention give polymers

having much less polymer fines.

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

without departing from the spirit and scope of the invention. Therefore, the invention is not

limited to the particular embodiments disclosed as the best mode contemplated for carrying out

this invention, but the invention will include all embodiments falling within the scope of the

appended claims.
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nisin arange of fromO0.001to 0.5; and pis in a range of fromO to O.8.
2. The magnesi um hal i de adduct of claiml, wherein the Rgroup is a C1-C4
al kyl . gnesi um hal i de adduct of claim1 or j he R1
and R2 grvggégllzdragﬂlgﬁdependently a Cl-C6 linear or branc éﬁ’%ﬁ‘{?ﬁdf’@”& 4,
The magnesi um hal i de adduct of claim 3, wherein the RlL and R2 groups are

i ndependegiylaY i @i is€thyl, n-propyl, isopropyl, n-butyl or iso-butyl.

5. The nagngsfsumlﬁﬁdil(sje adduct of any of clains 1 to 4, wherein mis in a
range of from1.5 to 3.5, and nis in a range of fromO0.005 to 0. 2. 6.
A process for, pr L ' irden G hinPfor@la @ clains 1 to
5, conpri si ngl'?‘hlggé{e%lggl %?ﬁf{g?&%?zé a%’%eﬁ%hzlﬁﬁe?t o%rzlaé)n%gnes@lcjm hal i de
adduct by: m xi ng a magnesiMgXsaROdenEahl@l cohdl), an o- al koxybenzoat e

or its precursor,and.an inert.liquid-nmedi umin~a~re hgaid n
resul tantlnﬁf’u@F}&r}%‘St %’18“?% %IF‘H}CU%;& ‘6?‘4%6%3'160 3['8101(:3'8{0 k\%?lr])g % rbr“i %amﬁ'b
forma mekith Ghe prova@neat umidul ode Xaddghlorine WD ROMilid) (15 37 SPCHONRRPD /0 09126

wherein the magnesium halide is represented by a formula MgX2, . n.whi (
S Chl or I HEloAabM s Ca 1L B o8 PR D eateChpHEyRd AP RESG By the TemplRdin:
aryloxy, with the proviso that at Ieast[f one X is chlorine or brom ne, and
the magnesiumhalide is used in a puntopof fromO0.1 to 1.0 nol/liter of
the inert liquid nedium wher

he af cohol is represented by a
formula ROH, in which Ris a G -CL YR, a C3anCl0 cycl oal kyl or a C6-Cio

aryl, and the alcohol is used in an anpunt of from1l to | es pe of
t he magnedi Whichdti aed Ran@ereps a’f%g‘%ﬁpﬁdﬁ@i& Be{%z's{azt g‘]n‘éad n‘ﬁfogﬁggl?eg ?lgiﬁ{* é’sngﬁ'fcéﬂ
by the faormdafkyi !4 ), 71, QR8,-04, Bikhyl boridd whicsh aRlkyaNtheRR | GhauRs s are
[ ndepende.r%/tq'gf/1 g(’CL él%]%lai?}ﬁ’ear or “br anﬂghed al kyl, a C3-C10 c31/cl oal k)%ft{l@a

C6- C113 adgnticabto@r ddifesent| fram ¢he Rygrawp; C7- C10 aral kyl, and the

0- al koxybenz e qQr its rsQrs 4. used in an anount of from0.001 to 0.5
nmol es per noﬁlggsdfl%trﬁﬂééen%fgﬁoglg?iﬁgﬁa ’i de; and wherein the inert liquid
medi um i s an niinér 4 ranige ph&bmc).0§do 6Sambdn sol vent, such as kerosene,
paraffin oil, .vaseline ?ﬁl Wé oi |, hexane, and heptane, and when
necessary, cdrit & AEEROT MY AR organic silicon conpound, such as an
organic silicon oil, and/or a surfactant; and

2. The magnesium halide adduct of claim 1, wherein the R group is a C;-C4 alkyl.

3. The magnesium halide adduct of claim 1 or 2, wherein the R; and R, groups are

independently a C;-Cg linear or branched alkyl.

4. The magnesium halide adduct of claim 3, wherein the R; and R; groups are

independently methyl, ethyl, n-propyl, isopropyl, n-butyl or iso-butyl.

5. The magnesium halide adduct of any of claims 1 to 4, wherein m is in a range of from

1.5 to 3.5, and n is in a range of from 0.005 to 0.2.

6. A process for preparing the magnesium halide adduct of any of claims 1 to 5, comprising
the steps of
(i) preparing a melt of a magnesium halide adduct by:
mixing a magnesium halide, an alcohol, an o-alkoxybenzoate or its precursor and an inert
liquid medium in a reactor, and heating the resultant mixture to a temperature of from 100 to

140 °C while stirring, to form a melt of a magnesium halide adduct,
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(ii) formng spherical particles of the magnesium halide adduct by:

aﬁpl yhngc\ghearl ng action on the nelt of the magnesi um hali de adduct and

then di sGighgififdeik i nto a cooling mediumat a tenperat r -40C to

10C, to form sgﬁerl cal particles of the nagnesium hali dgbgif%g‘?’“%% 7. A

cat al yst conponent useful in olefin polynerization, which conprises a

reaction proggeleiPihe(hdgreSitinRARRSS &’B(?r&%hﬂed%yaéiﬂ#ﬁlhlaoﬁd yinofhich & fsschloriree,
nd,

5, (2) at least one titanium conpou and optionally (3) at |east one -
el ect ron lstomane, @ofp6unalkoxy, a CgCiamenslaaiitoxyyasta CofpoABMRXYo Wi BierRToVisQuthat & n

the titanium c u S enar r . 143 11 R3hfbunt<of fré
whi ch RSPIS?S i°8 g&r) % (ili]lgo e%eoﬁgjé%ipp& ’ @d {8% ?gﬁétl?aéléﬁflﬁés(%éébyl gru gfj((p)f frt))(ll(ﬂs(;'1
|95/_6|1_Le [ rtdellp(eﬁ@dﬂitdrybftihe ifdrt ligridarediymand mis an integer of from1l to 4.

. e catal yst conponent . of cl ai or In. t ety pndo
conpound i s eTeé‘bg{% ag?ﬂg’ogésl rSBEeé%{‘r{%dZ%atfﬁfénﬁggg{@t%‘n‘giﬁé |Rr31£;S 2[0?1-&22[ @?2‘; aCs
ethers, kef,eRalk§Ner @ Es aryl, and the hlzohdlhie used &l ys amoompefieorh loto Tirmian [Br
wherein the el ectron donor conmpound is at. |east one selected fromthe group
consi st i ngolsrofdas wagnesiumyhaliifati ¢ and aromatic mono- and pol y- basic
carboxylic aghdiin #3lRiRoRbeidatScondiindiis ®RpReérited by thelfdrmulb iz at al yst
conponent of claim 10, whérein the el ecgron donor conpound is at |east one
selected fromthe group consisti ng_o benzoat es, pht hal ates, nal onates,
succi nates, glutarates, pivalates, p%ft%, sebacat es, nal eat es,
napht hal ene di carboxylates, trinelltatges, benzene-1, 2, 3-tricarboxyl ates,
E)yromel litates, carbonates, esters of diots repﬂé)sent ed by the formula

111) 0 R} &Aich! R{ laRd ) Qroups are independently a C;-Cj, linear or branched alkyl, a C;-Cjo
cycloalkyl, a C¢-Cyp aryl, a C4-Cypalkaryl or an C7-Cyo aralkyl, and the o-alkoxybenzoate or its

precursor is used in an amount of from 0.001 to 0.5 moles per mole of the magnesium halide;
and |

wherein the inert liquid medium is an inert aliphatic hydrocarbon solvent, such as kerosene,
paraffin oil, vaseline oil, white oil, hexane, and heptane, and when necessary, contains
optionally an organic silicon compound, such as an organic silicon oil, and/or a surfactant; and

(ii) forming spherical particles of the magnesium halide adduct by:

applying shearing action on the melt of the magnesium halide adduct and then discharging
it into a cooling medium at a temperature of from -40°C to 10°C, to form spherical particles of

the magnesium halide adduct.

7. A catalyst component useful in olefin polymerization, which comprises a reaction
product of (1) the magnesium halide adduct of any of claims 1 to 5, (2) at least one titanium

compound, and optionally (3) at least one electron donor compound.
8. The catalyst component of claim 7, wherein the titanium compound has a general
formula of TiXs or Ti(OR*)4mXm, in which R*(s) is/are independently C;-C;s aliphatic

hydrocarbyl group, X(s) is/are independently F, Cl, Br or I, and m is an integer of from ! to 4.

9. The catalyst component of claim 7 or 8, wherein the electron donor compound is at least

one selected from the group consisting of esters, ethers, ketones, and amines.
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R21 1 11 Inl RAR RR6 (I111) wherein R1 to R6 and Rl to R2", which
are identical or different, are hydrogen, hal ogen, optionally substituted

l'inear orygr ﬁﬂfdﬁ Cl- C20 al kyl, C3-C20 cycl oal kyl, C6- A or
. W02 4 )
mul ti-ring aryl, §%§ C20 al kylaryl, C7-C20 aryl al kyl, CZ%%@P@Q&VPQ or

C2-Cio ester group, with the proviso that RL and R2 are not hydrogen, R3 to

R6 and R to ;G210 Qﬁtia@@fi&érﬁpcﬁﬁﬂpf)f SI8in? 0e whkrelfP iR 1EtRINOFI R Bompbilnthisadt deast
selected fromthe groudp consisting of nitrogen, oxy sul fur, silico

. . en! v 7 .
phosphor umeanigcted ifroge the grew eerisising of ceiers 9 ﬁllbbatﬁyaé‘g@é@ﬁatéfr mERYs 359tR8) Y'E?’ﬁ’ﬁ
one or nor {1 R3. ;i RiheAr oups may be linked to forma ring;
and nis °§§b°|%¥l‘§§%§gre§§rgsi nglﬁr;’oéﬁgéiﬁf%%le 0, and 1, 3-di et her conpounds
represented by the fornula (VI): 0 R RVII

11. The catalyst component of claim 10, wherein the electron donor compound is at least
one selected from the group consisting of benzoates, phthalates, malonates, succinates,
glutarates, pivalates, adipates, sebacates, maleates, naphthalene dicarboxylates, trimellitates,
benzene-1,2,3-tricarboxylates, pyromellitates, carbonates,

esters of diols represented by the formula (III)
R, R R' R

Ry, R R Rg (1)

wherein R, to R¢ and R! to R?", which are identical or different, are hydrogen, halogen,
optionally substituted linear or branched Cy-Cyo alkyl, C3-Cy cycloalkyl, Cs-Cao mono-ring or
multi-ring aryl, C;-Cy alkylaryl, C7-Cy arylalkyl, C>-Cjo alkenyl, or C,-Cy ester group, with
the proviso that R; and R; are not hydrogen, R; to R¢ and R! to R*" optionally comprise one or
more heteroatoms, which are selected from the group consisting of nitrogen, oxygen, sulfur,
silicon, phosphorus and halogen, replacing for carbon or hydrogen or the both, and one or more
of R; to Rg and R to R*" groups may be linked to form a ring; and n is an integer ranging from 0
to 10, and

1,3-diether compounds represented by the formula (VI):

|
R
Rm P O--'RVIII
RN —0—R"
AN
Rv Q!

(VD)
wherein R', R". R R"™ RV and RV'are independently selected from the group consisting
of hydrogen, halogen, linear or branched Ci-Cy alkyl, C;3-Cyo cycloaikyl, Cs-Cyo aryl, Cs-Cyo
alkylaryl and C;-Cyo arylalkyl; RY" and RY™ are ihdependent]y selected from the group
consisting of linear or branched C;-Cy alkyl, C3-Cy cycloalkyl, C¢-Cy aryl, C;-Cyo alkylaryl
and C7-Cy arylalkyl; and two or more of R'to RY! groups are optionally bonded to each other to

form a ring.

12. A catalyst for the polymerization of an olefin of formula CH,=CHR, wherein R is H, or

aryl or alkyl having 1 to 6 carbon atoms, comprising a reaction product of the following
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‘\/" RR (V) wherein RI, RH RH% R v, RN and el are independently
sel ected fromthe group consisting of hydrogen, halogen, l|inear or branched
Cl- C20 alygglo11%854280 cycl oal kyl, C6-C20 aryl, C7-C20 al kpyirainghooriobhet7- C20
aryl al kyl; and Rvin are i ndependent ly sel ect ed fromthe group consisting of
| i near or branched Cl1-C20 al kyl, C3-C20 cycl oal kyl, C6-C20 aryl, C7-C20
al kyl aryl mng&sczo arylalkyl; and two or nore of Rl to Rvi groups are
optionally bonded to each other to forma r 2. A catalyst for the
pol yner i zat|3dntMC%Y%IC@WﬁnWaFW%géO%@%‘“SMBr tn Ris H or aryl or
al kyl havi ng,,1 8%&4}%%&@5 cRAprising a reaction product of the
fol |l ow ng f 006278PCT/ CN 00’9/ 000796 conponents: a) the catal yst
conponent accoppliongllycmncgyyerodl ed¢ctionlonor.o 11; b) an al kyl-al uni num
cocatal yst; and c) optionally, an external electron-donor. 13. The
catal yst of claim 12, wherein the al kyl al um num cocatal yst is at |east one
of fornmul a AlR'THS, camlyst of claifi {3)whes¢iartles ilkylelweritemicogatdystdsat least ane of
br anched y | k X(s), islare .ind n

;SR g et (sl g FapaBREREC L Hart® heg B Gilcaiol

chl ori ne; onor
conmpound X&) fart BRiSherdant] yRAIOLIHE gréfér@mytchmr@bpmmi wons? st Byapdovherainghe or

mul ti-functional carboxylic aci iar b‘(P)f)t%/ l ag{%m | des.  ester.s g n0- OF
car boxy! i ¥teas cféeCthéfi%%rsconé’tOHB és at sglecte ErOPRETISEURR SEPREP LY
conpou ndsmulfﬁnﬁn&'i&ﬁ[‘baﬁb&lyllicca@ﬂs CORPEXYAIE anhydrides, Bétersofaforshc helds, ketones,
polymerizing olefin(s), conprising contacting an olefin of forrrula 2=CHR,

wher ei n Rthqs,chthISa}ayﬂong%, orgaid PhesRiaTEs omRPugds apg SREaRtHECONLRINRSNRISnal | y
anot her kind of said olefin as a conmonomer, and optionally a diene as a
second conononer, with the catal yst accor di ng to claim13 under

pol ynmeri zat i o4 xprmltlesHSI fonpolymerizing olefin(s), comprising contacting an olefin of formula

CH,=CHR, wherein R is H, or aryl or alkyl having 1 to 6 carbon atoms, and optionally another
kind of said olefin as a comonomer, and optionally a diene as a second comonomer, with the

catalyst according to claim 13 under polymerization conditions.
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