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The enhancement of polymerization activity of a catalyst is all the while one of the most
important study directions in the art. In recent years, as the demand for the superpure, low ash
polypropylene increases, the demand for a catalyst, which can retain a high polymerization

activity at a low alkyl aluminum concentration, is more and more imperious.

Summary of the Invention

The inventors have found by a number of experiments that, when used in olefin
polymerization, especially in propylene polymerization, a spherical catalyst prepared by using an
ester of diol in combination with a 1,3-diether as internal electron donor, especially a spherical
catalyst prepared by a preferred preparation process, will exhibit a superhigh polymerization
activity (>150kg PP/g catalyst) and a good stercospecific property, and that the resultant polymer
has a broad molecular weight distribution and a low ash. The inventors have further found that
this catalyst may retain a relatively high polymerization activity at a low alkyl aluminum
concentration, and a good stereospecific property when no external electron donor or a relatively
little amount of an external electron donor is used. Thus, by using this catalyst, it is possible to
produce a low ash polypropylene directly in a polymerization reactor at a low Al/Ti molar ratio
with no extemal electron donor or a minor amount of an external electron donor. On this basis,
the invention has been made.

Thus, an object of the invention is to provide a catalyst component for olefin polymerization,
which comprises, inter alia, at least one ester of diol type electron donor compound a and at least
one diether type electron donor compound b, wherein the molar ratio of the electron donor
compound a to the electron donor compound b ranges from 0.55 to 50.

A further object of the invention is to provide a process for the preparation of the catalyst
component according to the invention.

A still further object of the invention is to provide a catalyst comprising the catalyst
component according to the invention.

A still further object of the invention is to provide a process for the polymerization of
propylene, which process uses the catalyst of the invention. Said process is especially useful in

the production of a low ash polypropylene.
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the molar ratio of the electron donor compound a to the electron donor compound b ranges
from 0.55 to 50.

The adduct represented by the general formula (I} is a magnesium halide-alcohol adduct
carrier, and it is generally of spherical shape. In the general formula (I), m ranges from 1.0 to 5.0,
and preferably from 1.5 to 3.5; n ranges from 0 to 0.5, preferably from 0 to 0.2, and more
preferably is 0 or ranges from 0.005 to 0.2; q ranges from 0 to 0.8. A preferred class of adducts
represented by the general formula (I) is magnesium dichloride-ethanol adduct carriers (n=0 in
the general formula (I)). Another preferred class of adducts represented by the general formula (1)
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di benzoate, 3-ethyl-6-hepten-2,4-diol dibenzoate,

4- et hyl - 6- hept en- 2, 4-di ol di benzoate, 5-ethyl-6-hepten-2,4-diol
di benzoat e, 6-ethyl-6-hepten-2,4-diol dibenzoate,

3-propyl- 6-hepten-2, 4-diol dibenzoate, 4-propyl-6-hepten-2,4-diol

di benzoat @ultbedihipgit &rhen coftaidirnt 6laKoxybenz6itd eRaR®iEin the general formula (I)). It
6- propyl- 6- hepten-2, 4-di ol. di benzoate, 3-butyl-6-hepten-2,4-diol
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carriers known in the art can be used to replace the adduct of the general formula (I).

An adduct of the general formula (I) is disclosed in Chinese patent applications
CN1091748A, CNI101050245A and CN101486722A, the relevant contents of which are
incorporated herein by reference. In an embodiment, the adduct of the general formula (I) is
prepared by combining an anhydrous magnesium halide with a C,-C,; lower alcohol, with the
electron donor compound E being optionally added thereto; heating the mixture to, for example,
90-140°C to form a magnesium halide-alcohol adduct melt; subjecting this magnesium
halide-alcohol adduct melt to high shearing action in a dispersion medium and then discharging it
into an inert cooling medium, to solidify it to form spherical magnesium halide-alcohol adduct
particles; washing and drying the magnesium halide-alcohol adduct particles to obtain spherical
carrier. The high shearing action can be accomplished by conventional methods, for example,
high-speed stirring method (see, for example, CN1330086A), high-gravity rotary bed method
(see, for example, CN1580136A), emulsifier method (see, for example, CN1463990A), and the
like. Examples of the dispersion medium include, but are not limited to, kerosene, white oil,
silicone oil, liquid paraffin, and vaseline oil. Examples of the cooling medium include, but are not
limited to, pentane, hexane, heptane, petroleum ether, and raffinate oil.

The electron donor E, which is optionally present in the adduct carrier, is at least one

o-alkoxybenzoate represented by general formula (I1I):

0

(]:I— OR,

g
(I

wherein R; and R; are independently chosen from C;-C;; linear or branched alkyl, C5-Cyp
cycloalkyl, C4-Ciy aryl, C4-Cyg alkaryl, and C;-Cyg aralkyl, and preferably from methyl, ethyl,
n-propyl, isopropyl, n-butyl, and isobutyl,

Examples of the o-alkoxybenzoate include, but are not limited to, methyl
o-methoxybenzoate, ethyl o-methoxybenzoate, n-propyl o-methoxybenzoate, isopropyl
o-methoxybenzoate, n-butyl o-methoxybenzoate, isobutyl o-methoxybenzoate, methyl
o-ethoxybenzoate, ethyl o-cthoxybenzoate, n-propyl o-ethoxybenzoate, isopropyl
o-ethoxybenzoate, n-butyl o-ethoxybenzoate, and isobutyl o-methoxybenzoate.

Examples of the titanium compound of the formula (II) include, but are not limited to,

titanium tetrachloride, titanium tetrabromide, titanium fetraiodide, tetrabutoxy titanium,



di benzoate, 5-butyl-6-hepten-2,4-diol dibenzoate,
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Z , g di rre.ﬁﬁmﬂmai Earhaﬁm@tdﬂutm 3inBardiofEbriaidhed, TRt AR OC;-Cay cycloalkyl, Cy4-Cag
3-e

di met hy1- 3, ﬁ hept andi ol 4, 4- di_net hy1- 3, 5- hept andi o
t hyl c:gclﬂzg][(ﬂ§ vh C%_%Fﬁrﬂn&;nﬁgo alkaryl, C3-Cao aralkyl, Co-Co alkenyl, Co-Cyo fused aryl,

and ester group, each of R3-R¢ and R'-R™" comprises optionally one or more heteroatoms as a

substitution of a carbon atom or a hydrogen atom or the both, said heteroatom being chosen from
N, O, S, Si, P, and halogen, and one or more of R3-R¢ and RI-R™ are optionally linked to form a
ring; and n is an integer ranging from 0 to 10.

The electron donor compound a is preferably an ester of diol represented by general formula
(VD)

0
El |

~ [
R2— ?—O—C-{ ;}

R3
Rq/ﬁ 8
R~ g — e
>0
0
(VD

wherein R;-Re are independently chosen from hydrogen and linear or branched C,-Cygalkyl, R is
independently chosen from hydrogen, halogen, C;-Cs alkyl and C;-Cg alkoxy

Examples of the ester of diol useful as the electron donor compound a include, but are not
limited to, 1,3-propandio] dibenzoate, 2-methyl-1,3-propandiol dibenzoate,
2-ethyl-1,3-propandiol dibenzoate, 2-propyl-1,3-propandiol dibenzoate, 2-butyl-1,3-propandiol
dibenzoate, 2,2-dimethyl-1,3-propandiol dibenzoate, 2-butyl-2-ethyl-1,3-propandiol dibenzoate,
2,2-diethyl-1,3-propandiol dibenzoate, 2-methyl-2-propyl-1,3-propandiol dibenzoate,
2-isoamyl-2-isopropyl-1,3-propandiol dibenzoate, 2,4-pentandiol dibenzoate,
3-methyl-2.4-pentandiol dibenzoate, 3-ethyl-2,4-pentandiol dibenzoate, 3-propyl-2,4-pentandiol
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di benzoat e,
di benzoat e,

di benzoat e,
di benzoat e,

di benzoat e, di benzoate, di benzoat e,

4- et hyl - 2- et hyl - 3, 5- hept andi ol di benzoat e, 5- et hyl - 2- et hyl - 3, 5- hept an

di ol di benzoate, 3-ethyl-3-nethyl-3,5-heptandiol dibenzoate,

4- et hyl di’aeniﬂ%fté;lw 3dutyd2hepérandiicll  divesnmeat €3,3-dimethyl-2 4-pentandiol  dibenzoate,

5-et hyl - thﬁI-S 5- hept andi oI di benzoate, 3 et hyl - 4- neth | -3

, 5- hept aﬁmtmf PIEhRBEPL,  4- SibFIEOAte et hy P-2alimethy) lénaﬁn&ndmlbenzo@b@lzoate

5- et hyl 2Ae't}'f5@-tlh3’be§ancﬁolh9meﬁfﬁyté)l 2 gh £03 ?dndlol d1benzoate 2-1neth§i1 1 3-pentand101

2- et hyl - 3-pr 6py1- 3, 5- hept andi Ol enz e, 2-nethyl-4-propy

- hept andlbsnzcmdaenzbalﬂlﬁl 1,2 -reptangipl 5 @bﬁ;ﬁytlata 5- RepomthdiJopentiriden z oacﬂlbenzoate

3 -nmeth hep |, di be

3-nethy?%wlp?0ﬁ§%¥é¥§@heptaﬁ%l5F0§:benzogff%ngahﬁe¥%&TH%H%P%pyl glibenzoate,

, 5- hept andkthyl-1,3-pentandiol dibenzoate, 2,2-dimethyl-1,3-pentandiol dibenzoate,
2-ethyl-1,3-pentandiol dibenzoate, 2-butyl-1,3-pentandiol dibenzoate,
2,2, 4-trimethyl-1,3-pentandiol  dibenzoate,  3-butyl-3-methyl-2,4-pentandiol  dibenzoate,

2,2-dimethyl-1,5-pentandiol dibenzoate, 1,6-hexandiol dibenzoate, 6-hepten-2,4-diol dibenzoate,

2-methyl-6-hepten-2,4-diol dibenzoate, 3-methyl-6-hepten-2,4-diol dibenzoate,
4-methyl-6-hepten-2,4-diol dibenzoate, 5-methyl-6-hepten-2,4-diol dibenzoate,
6-methyl-6-hepten-2,4-diol dibenzoate, 3-ethyl-6-hepten-2,4-diol dibenzoate,
4-ethyl-6-hepten-2,4-diol dibenzoate, 5-ethyl-6-hepten-2,4-diol dibenzoate,
6-ethyl-6-hepten-2,4-diol dibenzoate, 3-propyl-6-hepten-2,4-diol dibenzoate,
4-propyl-6-hepten-2,4-diol dibenzoate, 5-propyl-6-hepten-2,4-diol dibenzoate,
6-propyl-6-hepten-2,4-diol dibenzoate, 3-butyl-6-hepten-2,4-diol dibenzoate,
4-butyl-6-hepten-2,4-diol dibenzoate, 5-butyl-6-hepten-2,4-diol dibenzoate,
6-butyl-6-hepten-2,4-diol dibenzoate, 3,5-dimethyl-6-hepten-2,4-diol dibenzoate,
3,5-diethyl-6-hepten-2,4-diol dibenzoate, 3,5-dipropyl-6-hepten-2,4-diol dibenzoate,
3,5-dibutyl-6-hepten-2,4-diol dibenzoate, 3,3-dimethyl-6-hepten-2,4-diol dibenzoate,
3,3-diethyl-6-hepten-2,4-diol dibenzoate, 3,3-dipropyl-6-hepten-2,4-diol dibenzoate,

3,3-dibutyl-6-hepten-2,4-diol dibenzoate, 3,5-heptandiol dibenzoate, 2-methyl-3,5-heptandiol
3-methyl-3,5-heptandiol 4-methyl-3,5-heptandiol
5-methyl-3,5-heptandiol dibenzoate, 6-methyl-3,5-heptandiol dibenzoate, 3-ethyl-3,5-heptandiol
4-ethyl-3,5-heptandiol 5-ethyl-3,5-heptandiol
3-propyl-3,5-heptandiol dibenzoate, 4-propyl-3,5-heptandiol dibenzoate, 3-butyl-3,5-heptandiol

dibenzoate, dibenzoate, dibenzoate,

dibenzoate, dibenzoate, dibenzoate,

dibenzoate, 2,3-dimethyl-3,5-heptandiol dibenzoate, 2,4-dimethyl-3,5-heptandiol dibenzoate,

2,5-dimethyl-3,5-heptandiol dibenzoate, 2,6-dimethyl-3,5-heptandiol dibenzoate,
3,3-dimethyl-3,5-heptandiol dibenzoate, 4,4-dimethyl-3,5-heptandiol dibenzoate,
6,6-dimethy!-3,5-heptandiol dibenzoate, 2.6-dimethyl-3,5-heptandiol dibenzoate,
3,4-dimethyl-3,5-heptandiol dibenzoate, 3,5-dimethyl-3,5-heptandiol dibenzoate,
3,6-dimethyl-3,5-heptandiol dibenzoate, 4,5-dimethyl-3,5-heptandiol dibenzoate,
4,6-dimethyl-3,5-heptandiol dibenzoate, 4,4-dimethyl-3,5-heptandiol dibenzoate,
6,6-dimethyl-3,5-heptandiol dibenzoate, 3-ethyl-2-methyl-3,5-heptandiol dibenzoate,
4-ethyl-2-methyl-3,5-heptandiol ~ dibenzoate, 5-ethyl-2-methyl-3,5-heptandiol  dibenzoate,



di benzoat e, 4-nethyl-3-propyl-3, 5-heptandi ol di benzoat e,

4- et hyl - 4- propy1l- 3, 5- hept andi ol di benzoate,

4- met hyl - 5- propy1l- 3, 5- hept andi ol di benzoate. Anong these, esters of
pent andi ol and esters of heptandiol are preferred. The esters of

di ol ar s-¢iihyic-@e@el-B [3-iptadiol applteaatate) NS 4Chh 1 430 4BOAS @rlﬁpﬁhhﬂal dibenzoate,
552740A, relevant contents of which are incor por at ed. herein

r ef er enéeethyl-3-mythgl-g arhapjapdiod o nbezRAte | faw@nilﬁv@ﬁﬂlwbwéﬁﬁt@pﬂ@és dibenzoate,
I t t b
ot rouySL BBy SEUGSRRH Dkl nesali BRI Bl o BBfpaoate

(V) \AheﬂenethﬂI3—pﬂﬁyl Bajthepmdldkv ditzamdode ar%meﬂdféﬁmrdpyita,@-hcpt@mﬁnl f dibemzoate,

hydr oge ar . or. bra ched .Cl - yl - C20 . .

cycl oal EyI“l;t ;gl' WIO I @eﬂzﬁﬁe h-%-pgﬂgy%%@a%cp%ll k‘é}P?f‘ZOat@’
t he aryB-méthg- @prc@be Galidpydndfdl nglilgdnzvdie, cm-n&ﬂgﬂ)tsilﬁapjrllus Ila[ﬁthllitﬁél dlbenzoate
substityted by a su g%ltuent hosen from hal og

G -6 alRBYY-3sProriha- Rierindial nddhrarerint I‘ifnlsﬁai&rprﬁwdrﬁ Iwﬁﬁ@amdleﬂr dibenzoate,
br anched_fd {124, %szgllh 5- ta‘ﬁagl %n@@éthAmo%‘tﬁng akls, ofcg 1‘1%9101 and esters of
al karyl, and Cr7- ar al ; and the R to R are optiona I'i nked

forma hﬂﬁgmholmeﬂmﬁkﬂﬁdectron donor compound b is preferably a

1, 3-di et her e . f I

(CH2OR4) (VI Igh%%tgfseﬁgﬂ B ncgg%gsregrnel p?i{e e%@’h%é/nﬁsycghlgé g?lg%j%om éf} H%Z74°A=
al kyl , 6levGh8cayaitoaf kigich aféamémpogatﬂddmkém bgkéfyﬂencﬁ C18 aryl and

Cr- C18 aral kyl h rin r.cycl oal k ring,of which is

opt ronal |y Wi BT SAtPpRe 8 she R bet Horineh £0 It PR Tearesgusd by the
Cl- C6 abkydralapamitd @a@hl@?ﬁfa‘f@le@ﬁ%%n@r&dm Bauie optionally linked to
forma ring; R3 and R4 are independently a Cl-Cl0 al kyl . Exanpl es

of the diether conpound useful agktjie el ectron donor conpound b

include, but are not limted t j%é{zjg Y1 hexyl ) -1, 3-di met hoxy

propane, 2-isopropyl-1, 3-dine propane, 2-butyl -1, 3-di met hoxy
propane, 2-secbutyl-1, 3-di met pBKK, qﬁgﬂgz 2- cycl ohexyl1-1, 3-di net hoxy
propane, 2-phenyl -1, 3-di met hoxy e

2- (2- phenyl et hyl ) - 1, 3-di met hoxy 5§§§§ne,

2-(2- cyclohexylethyl) 1, 3- dinethoxy propane, (V)

2-p-chloro ¥ 11ul, gr diyrethox gro

2- (di ph&h§ F bR yR1 § 'gﬁlélﬁﬁenﬁe‘f%?W‘é‘I Bresdyiroges. hplageppliear or

YPr opangganched C;- Czo allgyl Cs- Czo cycloalkyl C4-Co, cgcloalk lalkyl Cé-Cz aryl, and C;-Cyp aralkyl,
2, 2-di cycl opentyl-1 pr opane, ) hyl" - “di et h hoxypropa
ne, the aryl r1ng or cycloalkyl rlng 0 which is optlonally further substltuted by a substituent chosen

2 2- di pgRYidpen; €1-CELISK YR ePRYEndx g KV FARK CRY dndepan T LR RIoRPRkar or
2 2- d| butapthel], G Qioradlt oKy Oropaial 34, re Gyl ard; Of-CaydikdryB-add €81Gye aptiybyad the

2-benzyl- opane,
2 et hyl R RURY (D 248 %ﬁ%ﬁﬁ%ﬁ@(eﬁ%ﬁgﬁé g
2- 1 sopr opy |IThé-dstdo! dohoBcéthpRindax 6 [Refple a 1,3-diether represented by general formula

2- met hyl - 2- phenyl - 1, 3- di met hoxy pr opane,
2- et hykYBXcycl ohexy1- 1, 3- di net hoxy propane,

2, 2-bi s(2- cyclohexylethyI)T@Rac ane, (yiI
2-1sobutyl-2 thyI % 3-di net ho% progg@’ HIORY (Vi)

2- met hywhzne(ml?et g Rexqrb)lnd_emndkmtbft plaosyn p?co@e(hxe(,?m alkyl, C3-Cys cycloalkyl, C4-Cis
I23r gpgh;%&?&l@i@%l ]%glgzéjﬁi(?% fé}é?r(g {C%p(z dr?lﬁ?sla r%g Bry?nry ]'g %1‘ %ygioﬁﬁ lhnng of which is
2, 2- bi S()ptj((ﬁiaﬁhéuwlidfreﬁﬂisyih)tedb)'aadulﬁmﬂtmxth%mﬁfamehalogen C,-Ce alkyl and C,-Cs alkoxy,

2-isobutyl-2-i -1,
2. (et Romd ) B8 S o T R B St B arrdndependenty a C-Cioall

2-i soany1- %ﬂaﬁ@%s%@ﬂlle éet@ﬁ:ﬁ'écﬂﬁ% Q)asPRuPRARE electron donor compound b include, but are
2-1sopropyl - 2- phenyl - di net g pr opane,
not limited to, 2 (2- ethylhexyl) 1,3- 1meth0xy propane, 2-isopropyl-1,3-dimethoxy propane,
2-butyl-1,3-dimethoxy propane, 2-secbutyl-1,3-dimethoxy propane, 2-cyclohexyl-1,3-dimethoxy
propane, 2-phenyl-1,3-dimethoxy  propane, 2-(2-phenylethyl)-1,3-dimethoxy  propane,
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propane, 2-cycl ohexyl-2-cycl ohexyl methyl -1, 3-di met hoxy propane,

9, 9-di net hoxynet hyl f | uorene. Anong t hese,
2-1soanyl-2-isopropyl -1, 3-di net hoxy propane and

9, 9-di met hoxynet hyl fl uorene are particularly preferred. The

1, 3- di ephelcyERABANAHS)AIRditicttdx9S eGréfinghi NesehpaiRehs- CNEAR&H ane,
CN100348g24g§as wel | §%S Chlnesggpaﬁégg appllggtlo%ﬂkﬁﬁ141285 68 q&ép

r el evan-(@headmsthoh)- LWidenethpey | ndoeRsarat ed-héiceslohasyl- ﬂéf@m@ﬁ@éy propane,

The nol gr t n do mpou
donor ¢ o SBHSAILIEE SaRELON CopRbaR N0 D6 B BEARBRRIYC 4 propeane,
and nor @ delpfoepyhbﬁydﬂmeﬂww@ 60 tp:ropahe 2héiimataply)$13- ahnwﬂmmgnt of propane,

the i nvent S _a product obt ai eact | t onents
(3. (oy SRR FETRRRaT no. ¢ M pr opor Mo -Or PO SO BReb R - Bropane
corrponentmétayl 1-BedA-1B-dineldXs ©  Bfophee, 2002.5Hye3- rﬁéth§/1hp3mﬁpmagy\t (frbpane,
(Ti (OR) 4. kXk) 0.1 t0. 0.8 noles of the conmponent (c

total noHERPIARMBSREEY-L AIBERIORY onPIaBIRSs  comsHUdsPhen &hbﬁiﬁi}methoxy propane,

pr ef er ableiRf1 A cP@biRex9f- 1T3ktﬁm%ﬁf699nefﬁgo§,é}9e inARLRE. 8}{01 lethr@()l §thethoxy

160 nol es of " t he” conpdbnent o 0.6 holes onent
(c), andrapene Disebety Bmyetbyl 1131du¢1@h@?fy pman@rﬁaménd 2((a)etln)dhe>«afl)ﬁis3dﬁmethoxy

MyX2 ngpo b 14%%18%%11 (% € Onen:r%;an nt %—%{5 01 ?d metﬁoxy propane,

the co e ca nVen on

Co(rjrpr i se2- d1b€nzwl ‘1/93td11|frmmoum j:ﬁ}pgﬁe Wt %mh?@siohmyﬂ]ﬂl@&ll?/ﬁ 13- %ﬂ‘iﬁh@gen , propane,
and 5-2 % i nt erna ctr onor includi t e tron

ond b, sy SRS ABRREY | REORGene 1 bR SROuR YO0 HOHPBEos oy
the pr epﬁfpaﬁé on- @éalﬁ)hez-fsb}%gyldﬁgfaﬁmaﬁsxfafsl@ s, qu%wmpﬁéﬁﬂm B iA&hoxy
t he steps of (A). suspendi the a representeéed by t

gener al PrOpapg| a2-§9cybuty-3- nhem'hl én%mﬁ}@emrpmm@mepﬂé@eml@dlswomel 3-dimethoxy
gener al | a A ani npo g
Poort - sBIai! @ chdlofinrd Mobbidppl. b duiBrby O iR - sp butyl
slowly hle&{dlmqhoxbe abovgroparspensi oA-cydohexydpeomopyle, i}ﬂuma:tbmnwoc t gpropane,

and t he BV BL PRI R aR ambRON oar PRPBRe. heaeHOPd 2 8t BV g dinethoxy

t enper aptopand,eaches 2heclbhegbR-cyalotiexyl (fopthobDBLdIethdky Sti rriggpane,
for 0.5 to 3 hours, lr)ntglthen se tin%thell wdfromthe sol i ds;

(D) tredtr %gi%h?éy@sihw Orfflﬁnﬁﬁ%ﬁ @eﬁ)e Fiserm2-spRranyluhs WHREBeFRY Propane and
r epr eseploedimokhe ?ﬁﬁj’{ﬁénefagéﬁmlaﬂgﬂli,bre@énéa m xture of the titanium
conpound and an inerf solvent at 90 to 130C for 0.5 to 3h, and then
separating fllhe Ilidydiether r enmpavads optiedslisclosed  in( EShipgsei @ﬁ@mSy CN1020448C and
repeati pgy

ti mes: JOB?%I@{ZH?% %lf%yﬁglﬂ?% eéaﬁ&?tagﬁh%ﬂtlg{ln Cﬁ @EI%%A,ggﬁt/%t ,cg?t;egts of which
pr esent are\nmdrp@rlatedrherdmbptefemnceand then drying, to obtain the solid
catalyst ¢ referred enbadi nent, ste A is

carri v ourlTByPORL AR Al FRRRAHRET CPPORE O BF e OT ok cpRpopns b ranges

the tit gohlorss 3m pRstfe@blyt fien 98I0ab 30, mrrﬂyxleq)réfbﬁabl;pﬁoxﬁ ogosbune of the
titani um corrgound and an inert hydrocar bon sol vent such as hexane,

hept ane, oclBp&atalist spEPORGIE (PEHEE dRvankien |coRBIisese? HIrpqush obtsingd by reacting the
t enper a%?iﬁﬁ?rféﬁltsf('éggbg, t%g@_((?%&g&dl e i ﬁ‘}angéfmoh%@l mAE ofeh &H@ﬂgn Lﬁl terms

prefera t hen I ntai ning opti ona

t enper avfl rI\égX;or 28nfion2@(b nixihes mﬁdleemmpdnwnt(ﬁh)céﬁ(@mm%) of0.1 e (a®ldudes of the
in the sus ens JS [ r ab L, and nor.e

or ef or ab IPTBT ) (e Gy TgRptal niaBBE oL RER R cpor AiiRIdR e ang pyyprefersbly
(B) is oAl hicksloftlk c@mpm@t (d)Gn @by MRS 13030866 hlesfoTes singidned)(b) 00.15 to
90C to 1300 pref erably 100§to 130C, qver 2 to 6 hgurs with

sti rri nf:0 mAles sfitherrgmneasii(e) ARG More BrefeAblY &h d rmelsiab demepmponsat @@hin terms of
el ectr OM%”QLVO tSQﬁ@%'&ﬁtﬁwédrﬁiﬂ)ﬂeHﬁ(bTe@bS R0 8 mAEL & thb E&nh@r{%’i@ d}.;ﬁ(rje

reaches t target value, wherein the electron donor co
The catalyst component of the invention comprises 1-5 Wt% titanium, 10-35 wt%
magnesium, 40-75 wt% halogen, and 5-25 wt% internal electron donor including the electron

donors a and b.



and n has a val ue neeting 0<n Exanples of the al kyl al um num conpound
i nclude, but are not limted to, trialkyl alum nuns, such as
trimethyl alumnum triethyl alum num triisobutyl alum num
tri-n-butyl alum num tri-n-hexyl alumnum tri-n-octyl alum num

al kyl al umi pum Ryeniddaspecg Ui asvedii@t NytbvidksInd nirorRY dfok de  Peb@QRYH Yof the
al um num hydride; and al kyl alum num.chlorides, such as diethyl

al uni nuAbQsrdsseighed Céfalﬁsé%ﬁﬁ%ﬂenhF%PHﬂﬂgg}ﬂ%?ﬂsd’é et hyl al um num
sequ|chIor| § i

ri1s0bUt yl (o ciap i He B/ TSR TR ekl itk (b B cBffhound
are geneepattSIBytedlsintheng@am% femmadanghtor tahallxtarmf the titaniugy ofmpdyntli and an inert
ranges f r19g1t5ar;td 0 C Mj@r% atlarglgblaéxf 10 o 1000, and nore

preferagf Ty 8 P o} g ?erna & ectron donor conmpounds

(ED) are weI(B) kmm heatidghthgeabské Ish@@ndion th@ t@fiperafite oot 98PC to 130°C with

electron donor coppound us as t onent 3) ,of the present
cat al ysF g, B ERURB T %ﬁ%@gr%}wm P%ker}dd%gn%mﬁé%tﬂ&axr{w%compound b
aci ds, @afome hestimndbadkel %%Semﬁe’%ﬁtﬂﬁ?(ﬂéhélﬁs aRl 1@fps vdf@s ones, ethers,

alcohols |"act ones,” or ganophosphr us conpounds,” and organ05|llcon

c ﬁ mpounds, }ﬁﬁll eontinuoesl Yy sg Fardbhtochheyssiraad thesi separpting Gediguid from tlapeaplids;
the mol ar r SPT GREHEMERN: RORPRUDIE) Yl TG R S huffind P esldZby the

500, nogenepaldbenabI(il) br ammxtur@ o e, tltamidmsctdnhpounﬂ raed pn éfieet sdivent fat 60nto 130°C
2.5 to 100Q, T exter .ran dono npound is preferably a
S|I|con%¥gh%gﬁﬂhaﬁyﬁﬁgﬁg?%ﬁ 6&%5 d%i&h§ﬁ§P%%ﬁB wherein a and b

are an integgy oﬁtﬁﬂﬁllﬁ%ﬁdfaﬂﬁg thd Gtadiunt cdip@indi tfﬁaﬁﬁ@{t ofa (Dg onk @Mrdork @imes;
3, and (atb+c) R, R2, and R3 are independently Cl-

hydroca@%bn radlcal optionally containing a heteroatom Partlcularly
pref erred Sip) \GoRing APRURG FoRf Gef (1956 Senf with dy inBrtsSlvdnt 2Gd ifendryi
at | east on%) Pgand |g ch%;gﬁ f#%ﬂ?gﬁgngh d’ %Vn S é%ﬁ&? n%kwn&
al kyl ents, Ohfyolﬂmfat%dhjilcat@&bdt eenyporigalvi ng 3 to 10 carbon at ons and

optionally t a Cl 1 | k

especially II(r%ne%t gﬁe E%m%%?@lse%gfs(?%r @;)GIF rC%%‘esﬂu!t %3 80 53 gt |a/ndé]ic hﬁ%the general
but ar efarmiuld (Ib‘ﬂnﬁ el titanivny chrapennd oﬂmatef'geheldl Wtﬂmwm)soﬂ amgixture of the titanium

di -i sopr t hax ane but met hoxy. si |l ane,

di - sobﬁ?‘gg ‘*Hi%r?g‘grﬂ‘j‘%i}g% ?‘V‘i‘ﬁ@afbﬂ‘? Bﬂéﬂiﬁlsug‘? ﬁ%if‘ %Pa&ﬁe‘m% figAane, toluene or
tert-buinel i pRERAXY tc$'a|t€1ﬂ§eraﬁlr§)éf3 |ﬁ%ﬂ?“¢0§”b i ove, ti)?@féraﬁlyl 868 -30°C to 0°C, and
2-ethyl pi peridino tert-but di mret hoxy sil ane,

1,1, 1- t mor¢ pesterablyfiespy PO éq hA°6h ped teannpamtaieing epjiowllyattehataigenperature for
1,1,1-t Bfnm HPQ% WHAERARKL ¢ %ﬂ%gtlﬁqg@ﬁg%ﬁu&' 1hgﬂg suérglér?sg(ﬁ‘[ Egﬂ‘el%i'éb'l)? tver than
er ose

conpounds urt I ncl ude erern
brancheaowkydndonowwd:fembwahathamQOCBgﬂo 10 carbon atons and

optionally conta et.er oat and i t hyl . anpl es of .

b orl 1 df SRR G RHER R T is R v R 10 AR Rispghsion from
tri met heusy (&) 10390eC th @B0M)rafbrablyl TOBPOGX Y360, @Rer 2 ®Fhdwes Withe¥iting, and adding
trimet hoxy Si | agpct@p The al kyl. al um num corrpound (2) and the

opt i onafhegste SONPHFPTERMEA AcBIBE AlEcTey) dengs coprpurg b dieng thedweating or
active 996?99@%&3&%&%?%5@&1@ ltéf'gé:lrvaﬁr% Rh&eitf HE @ecff&?dﬁﬁ?ﬁ?mg?l.ﬁelﬂgﬁsdhd b may

is useful in the honopol ynerizalion or copol ynerization o
CH2= CHRbQ widadetogetirer, separatdy, %mst@nvklw lora oy pﬂ@émedgpnlquuneltc@ptﬁmtron donor

at ons) , 5 %[dad (])rythQ Fs%? e?gnor comgc ﬁlds b ﬁle%qtﬁ) a'&dé‘é PRS {emperature of the

I
present ion Té ess for rmg ole
conpri ssungemﬂlmblrmhed]ahﬂveBO?Cof formul a CHZ CHR in vvm ch Ris H,

or an aIkyI in. 1 to 6 cgarbon ato and optiona
anot her ki i@ ad%‘r afr‘s’éF@l ‘?‘?‘Fnésgteé’ r’r%ﬁ"i‘fﬁ‘ﬁ&1 Ougﬁlﬂs gdﬁ%m%& %‘?r@ $EpAB) for
a secong s5cQMAGHR! and’\bfﬂelﬁer&‘tgl? ﬁﬁbgl #%st hehr, ha étﬂ;\(ﬁﬂé 'tl%qstﬁﬂgg and Separatmg the
pol yneri zati on condi tions; recovering the resultant yme
liquid from the solids through, for example, settlement and suction ﬁltratlon
In a preferred embodiment, step (D) is carried out by treating the solids from step (C) with
the titanium compound of the general formula (II) or a mixture of the titanium compound and an
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To a 300 m gl ass reactor equipped with a stirrer, in which reactor
air had been fully replaced with high pure N2, were charged with 90nil
of titaniumtetrachloride and 10nil of hexane, and the contents were
cooled to -20C. To the reactor was added 8g of spherical magnesi um

di chl or iitet Rydzob@borasidvet: sGeH hd Béxahd/ebtand; 684D Qebank! RP&MEGr the like at 90 to
accordi ng to Exanple 1 Chi nese_patent application CN133Q0086A). The

of . . . T
cont ent 430&r ePrREEENYY 19001 13 BGeWith Hising fero 040t why Frest stonping theapigrring, and
t hen 1. f néHi fﬁ%ﬂ{j | ngf% t @i&iln : :
2-1i soarn% - Zé%ingﬁpr 5@&8 1, BEhSiS(r)rgétl hoxy%g’riglbane e’;%g{ t%eg%gtdantdhsél? té?nof.ﬂtl?ﬂ(em'
contents wdnea gueferredi codiodirhenat e pocdssOd thedinventidraidnesd camnptisvastep (E), i.e.,
tenperature.for 0.5.hours, and then the |liguid was renoved uct.i gn.
Fi1Er g reeg g thatihf oo e Bt asSive ) Bliate Sifels RS Refadiip 3himes,
t he conuehirprowcteritdabed 3ttionek10C and mai ntai ned at that tenperature
for 1 hour,_and then_the liquid was rempved by suctjon filtration. .
The ti tani UFACtREPFER A Bici la%enﬂlpg&@%tﬁ? tifgndorp cpmapwl ehihe genaxehdprmylpdlD) in step
resul t aph) Sebi(@s, #MRIGHHoaANES (\EP.t'l“hehtﬁéﬁﬁﬁl o uhlidTRRdaN thelihliS tiudNd8Ss may be
vacuum to give a spherical "catal yst conponent. Propylene T
pol yrer theagdnam or differpnts jand referabipe axgathepiamge hgi mplaninumbge of dhe tdthlotitanium
and the I ' t]
et et hyFaEags Akt RGN LIRS HEm 2 B A 0L ReRly fpm 30,6 40 motes, and
di met hoxyors pteferablly GrddVB) to h4hembnerelaivd tah naote ufitheakldbidtef shhgmiemh Formula (1)
catal yst_ conpo S ended in 1 of hexane were infroduced
Cheret oin SAES S BRSPREF Sulr iy P Ry Rgrss 1 Siah ) ranges from 4 o
di met hoxy nidldsApRIGEF SNt @t £5mbles,TdndAbreQreBabh f&h 1538 4O moles.
respecti ve:'g are shown in Table 1 below. 2 liters (standard_ vol une)
of hydr ogerstepad’) #hthe presgnt progess ipkngwrypar geAnd e ashectinn of spitpbloverbag solvent,
to the r£.iBSi : 9 t. .t
706, and T et ST Sar oo GYrBaedrie cn KhACleREE of fosbisRiE in' e art
The reshttablarreriswashimg splTeaid mcludbebusere BExtalmplted B, hexand, bedtarel oethne, decane,
cat al yst &%Fe%@ent was prepared according to the procedure described
in Exarrpﬁle éxcept that the amount of 2,4-pentandi ol dibenzoate was
changed to In @fpradceds bhihe am@utibn,atlative to 1 mole of the adduct of the general formula (I) in

R R L PR = I

descri baghidsNplexeiiy &romn 0.0 DSIHHIES afll Bnctd P¥lerhBly Frfh 6.1%0 09 PWles, the electron
Exanpl e 3 A spherical catal yst conponent was Brepar ed accordi ng

to the geesaduisrasneraly upesetn amarparpinging fresc@pt ta At melss papdstably Bom 0.05 to
2-1soa oy = i .
b opy| o0 gat SRRRA e brefe bR 0/ B OAAG L, BRIl B the dffbiron donor a
descri bexd the elecaopldendr. b Enges feeul( ktodl. @ nethesnvand the Tadibierafio o€ ll@welectron donor a
Exanpl e 4 A spherical catal C onent re ed acgordin
Co the. I BeeslirPionqster Fiiea® ARRLET P o0 preuuiitoh sFeEles i g dhpre Woterably
magnesi Gahdd.ettorg.de- al cohol adduct carrier containing ethyl
o- met hoxybenzoate (MCl12, 0. 015C1011, 203. 2. 6C2H50H, prepared accordi ng
to Exanpl e 1 dthichiasesh hawessentaigyention: piovidenpocpraest fonfha pelypsdgatios of an
repl ace ok rBRRh Ca, TR 8088 WRLH RCR IR/t Gen 2bC A Sy PIIMST nedhE 185,
the amount of 2,4- pentzan(;li ol di benzoat}g;v%?n’(:{zuange 1o %&3% a%ée({)h%(;arbon
anount afon®, canpnRjrig 2rdasiopr ppghct df hedphevingepmpoopusie was changed to
1. 3mil. I I rJjzati.on performed according to the
procedur e é@@fgfg%tg@%tl ‘%’%Biogl%rr%ﬁ aé:gﬁr.d mgﬁg@l?eelgﬁﬂhsonar e shown in Table 1
bel ow. Exarnp) & léast one Akgphatingalcompb@ldysta cenmbReand was pr epar ed
accordi ng tg t he E ocedure descri 8ed in Exanpl e 1, except that 1.3 nl
of 3, 5- heptlahtTOP2LY BEIFFTLPE gD Eeei bItnopcaReotkle 2, 4- pent andi o
di benzoate Aﬁﬁﬁl 5lﬂﬁiﬁﬂpu&hg&jndgﬂs§tﬁﬁﬁé’ dochtal 7sP RFEORYN khown 4b T8JcRBNY%killed in the
propane was changed to 1.3mil. Propyl ene pol yneri zati on ‘was
art. The alkyl aluminum compounds are preferably those represented by general formula
AlRpX;3.5, in which R is independently hydrogen or a C;-Cyg hydrocarbon radical, and especially
an alkyl, an aralkyl, or an aryl; X is independently a halogen, and especially chloride or bromide;
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Conpar ati ve Exanple 2 A spherical catal yst conponent was prepared
according to the procedure described in Exanple 1, except that the
2-1soanyl-2-isopropyl -1, 3-di net hoxy propane was omtted.

Propyl ene pol yneri zati on was perforned according to the procedure

descri bafld hma&x aspé tebting Den £32 Ehihflefd £ths ARYNalufhitak kémpolfd i@¥ude, but are not
Conpar ative Exanple 3 . A spherical catalyst conponent was prepared

accor di Hited toneriplkat cdirmvass ceelbed trimethd nilreinum,e et alwminup, elrigsobutyl
4- pent angi.ohudl RER%RRE GlRRAIT tilekk Y §RE | LWgAtd MESi

per f or n‘gl(c?lJ accor di ng) f% t he pr_(’)ceduré(yhggugﬁfl@gﬁhfﬁ%éﬁgr%ﬁfn% " ium
resul t shydredeshewoh dsndigthls] elumityeh dydridey dfsotatyl \aburioampheiride; and #lkyl aluminum
dosori b ool el rE HORL llup! 8y SRRk - R Uit LABrBE OGRS Gminu
9, 9- di medsoickivEitf) )il aivhe iemwichlorkRowith tfi@hyladeninbé dhdStikobdtyl aluminum being

2, 4- pent andi ol _di benzoate, and the 1.5nm of .

2-i sganﬁ?@z?qu JgF i -a%@ﬁaww% AEspaFgrally useghip sppe g amount that a molar
pol ymer izl d o/ Hadn e o 588 2068 Prdtmslytfforh N8 91060 dHA %ﬂ@?feﬁférmgi fidt 20 to
Exanple |. The results are shown'in Tagle 1 bel ow. Conparative

Exanpl e580. A spherical catal yst component was prepared according

to the pr OCEg%ﬁﬁé@?&%ﬁBﬁ §901j ¢b B ﬁ]g)cg ?\ﬁglp}né\gﬁtt% ﬂ.’ho%?k%{ﬂlfed in tI%ﬁ at. The

di -i sobut yl I'at e 'was use ore pentan
di benzoatterrahdletiten domoriconipoRnd sweafind is thel cmppomeyt €3),0F-the pedskiaxoatalyst may be
rmed, accordin

s A R R R 15 T G552 Rk, M onyic

bel ow. esterd@kedbneq) ethiérs; -alcohdls, QéictonksE okdandpioshbhius OfonSfounds, and organosilicon
compounds, with the organosilicon compounds being preferred. If used, the external electron
donor compounds are used in such an amount that the molar ratio of AI/ED ranges from 2 to 1000,
preferably from 2 to 500, more preferably from 2 to 200, and still more preferably from 2.5 to
100.

The external electron donor compound is preferably a silicon compound of general formula
R',R%,Si(OR?)., wherein a and b are an integer ranging from 0 to 2, c is an integer ranging from 1
to 3, and (atb+c) =4; R!, R%, and R? are independently C,-Cg hydrocarbon radical, optionally
containing a heteroatom. Particularly preferred silicon compounds are those whereinais 1, bis 1,
c is 2, at least one of R' and R? is chosen from branched alkyl, alkenyl, alkylene, cycloalkyl and
aryl having 3 to 10 carbon atoms and optionally containing heteroatom(s), and R? is a C-Cyo
alkyl, especially methyl. Examples of preferred silicon compound include, but are not limited to,
cyclohexyl methyl dimethoxy silane, di-isopropyl dimethoxy silane, di-n-butyl dimethoxy silane,
di-isobutyl dimethoxy silane, diphenyl dimethoxy silane, methyl tert-butyl dimethoxy silane,
dicyclopentyl  dimethoxy  silane, 2-ethylpiperidino  tert-butyl dimethoxy  silane,
1,1,1-trifluoro-2-propyl 2-ethylpiperidino dimethoxy silane, and 1,1,1-trifluoro-2-propyl methyl
dimethoxy silane. Preferred silicon compounds further include those wherein a is 0, cis 3, R isa
branched alkyl or cycloalkyl having 3 to 10 carbon atoms and optionally containing
heteroatom(s), and R is methyl. Examples of such silicon compounds include, but are not limited
to, cyclohexyl trimethoxy silane, tert-butyl trimethoxy silane, and tert-hexyl trimethoxy silane.

The alkyl aluminum compound (2) and the optional external electron donor compound (3)
can contact with the active component (1) separately or as a mixture.

The above catalyst is useful in the homopolymerization or copolymerization of olefin
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CH,=CHR (wherein R is H, or an alkyl or aryl having 1 to 6 carbon atoms), especially propylene.

Thus, in a fourth aspect, the present invention relates to a process for polymerizing
olefin, comprising contacting an olefin of formula CH,=CHR, in which R is H, or an alkyl or aryl
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 of the invention under
polymerization conditions; and recovering the resultant polymer.

The polymerization of olefin(s) may be carried out in liquid phase of liquid monomer or a
solution of monomer in an inert solvent, or in gas phase, or in a combination of gas phase and
liquid phase, according to the known processes. The polymerization is generally carried out at a
temperature of from 0°C to 150°C, and preferably from 60°C to 90°C, and at normal or higher
pressure. In the polymerization, hydrogen as a regulator of polymer molecular weight may be
added to the polymerization reactor to adjust the molecular weight and melt index of a
polymer.

In a preferred embodiment, the present process for polymerizing olefin is a process for
the polymerization of propylene. The polymerization of propylene may be carried out in liquid
phase of liquid monomer or a solution of monomer in an inert solvent, or in gas phase, or in a
combination of gas phase and liquid phase, according to the known processes. The
polymerization is generally carried out at a temperature of from 0°C to 120°C, and preferably
from 60°C to 80°C, and at normal or higher pressure. In the polymerization, hydrogen as a
regulator of polymer molecular weight may be added to the polymerization reactor to adjust the
molecular weight and melt index of a polymer.

The catalyst component, the alkyl aluminum and the optional external electron donor
compound may be added to the polymerization reactor separately, or as a mixture, or after having
subjected to propylene prepolymerization carried out according to a prepolymerization process
well-known in the art.

In a preferred embodiment, the present invention provides a process for producing a low ash
polypropylene directly in a polymerization reactor, comprising performing the polymerization of
propylene in the presence of a catalyst to obtain directly the low ash polypropylene without a
deashing post-treatment, wherein the average residence time of the monomer in the
polymerization reactor is preferably above 1.5 hours, and wherein the catalyst comprises a
reaction product of the following components:

(1) the solid catalyst component of the invention;

(2) the alkyl aluminum compound, which is used in such an amount that the molar ratio of
Al/Ti ranges from 10 to 300, preferably from 20 to 200, more preferably from 20 to 150, and still
more preferably from 30 to 100; and
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(3) optionally, the above-described extemal electron donor, and preferably the organic
silicon compound, which, when used, is used in such an amount that the molar ratio of AI/ED
ranges from 5 to 500, and preferably from 10 to 200.

In a fifth aspect, the present invention provides a propylene polymer prepared by the olefin
polymerization process of the invention. Preferably, this propylene polymer has an ash content of
lower than 100ppm, more preferably lower than 50ppm, and more preferably lower than 30 ppm.
The propylene polymer of the invention has an isotacticity index (II) of larger than 96.7%,
preferably larger than 97.5%, and more preferably larger than 98.0%, and the isotacticity index
may be adjusted depending on the intending use of the polymer. The propylene polymer of the
invention may have a melt index (MI) of larger than 0.1g/10min, and preferably from 1.0 to 100
g/10min; and a molecular weight distribution (Mw/Mn) of larger than 5.5, and preferably from 6
to 8.

The propylene polymer of the invention is characterized by a low ash content, a high and
adjustable isotacticity, and a broad molecular weight distribution, can be used to produce films
such as capacitor film, fibers such as artificial short fiber for spinning, and non-woven fabrics
such as spinning non-woven fabrics, and the like, and can also be used to prepare medical articles
and the like.

Example
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 (MI) of a polymer: measured according to ASTM D 1238-99.

2. Isotacticity index (II) of a polymer: measured by heptane extraction method carried out as
follows: 2 g of dry polymer sample is extracted with boiling heptane 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 (g) is regarded as isotacticity index.

3. Molecular weight distribution (Mw/Mn) of a polymer: measured by gel permeation
chromatography (GPC) method.

4. Ash content of a polymer: measured according to GB/T 9345-1988.

Example 1

Preparation of a spherical catalyst component

To a 300 ml glass reactor equipped with a stirrer, in which reactor air had been fully
replaced with high pure N, were charged with 90ml of titanium tetrachloride and 10ml of hexane,
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and the contents were cooled to -20°C. To the reactor was added 8g of spherical magnesium
dichloride-alcohol adduct carrier (MgCl-2.6C,Hs0H, prepared according to Example 1 of
Chinese patent application CN1330086A). The contents were heated slowly over 3 hours to 40°C
with  stirring, and then 1.5ml of 2,4-pentandiol dibenzoate and 1.5ml of
2-isoamyl-2-isopropyl-1,3-dimethoxy propane were added thereto. The contents were
continuously heated to 110°C and maintained at that temperature for 0.5 hours, and then the
liquid was removed by suction filtration. Titanium tetrachloride (100m!) was added to the reactor,
the contents were heated to 110°C and maintained at that temperature for 1 hour, and then the
liquid was removed by suction filtration. The titanium tetrachloride treatment was repeated twice.
Next, the resultant solids were washed with hexane five times and dried under vacuum, to give a
spherical catalyst component.

Propylene polymerization

A 5L autoclave was purged with nitrogen gas flow, and then under nitrogen atmosphere, a

0.5M solution of triethylaluminum in hexane, a 0.1M solution of cyclohexyl methyl dimethoxy
silane (CHMMS) in hexane, and an amount of the spherical catalyst component suspended in
10ml of hexane were introduced thereto. The amounts of triethylaluminum and cyclohexyl
methyl dimethoxy silane represented as Al/Ti ratio and Al/Si ratio respectively are shown in Table
1 below. 2 liters (standard volume) of hydrogen gas andl2.3 liters of liquid propylene were
introduced to the autoclave, the temperature inside the autoclave was brought to 70°C, and the
polymerization was allowed to continue for 1.5 hours. The results are shown in Table 1 below.
Example 2

A spherical catalyst component was prepared according to the procedure described in
Example 1, except that the amount of 2,4-pentandiol dibenzoate was changed to 1.0ml and the
amount of 2-ispamyl-2-isopropyl-1,3-dimethoxy propane was changed to 1.3ml.

Propylene polymerization was performed according to the procedure described in Example 1.
The results are shown in Table 1 below.
Example 3

A spherical catalyst component was prepared according to the procedure described in
Example 1, except that the amount of 2-ispamyl-2-isopropyl-1,3-dimethoxy propane was
changed to 1.3ml.

Propylene polymerization was performed according to the procedure described in Example 1.
The results are shown in Table 1 below.
Example 4

A spherical catalyst component was prepared according to the procedure described in
Example 1, except that a spherical magnesium dichloride-alcohol adduct carrier containing ethyl
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o-methoxybenzoate (MgCl,-0.015C9H,,05:2.6C;HsOH, prepared according to Example 1 of
Chinese patent application CN101486722A) was used to replace said spherical magnesium
dichloride-alcohol adduct carrier, the amount of 2,4-pentandiol dibenzoate was changed to 1.3ml
and the amount of 2-isoamyl-2-isopropyl-1,3-dimethoxy propane was changed to 1.3ml.

Propylene polymerization was performed according to the procedure described in Example 1.
The results are shown in Table 1 below.
Example 5

A spherical catalyst component was prepared according to the procedure described in
Example 1, except that 1.3 ml of 3,5-heptandiol dibenzoate was used to replace the
2.4-pentandiol dibenzoate and the amount of 2-isoamyl-2-isopropyl-1,3-dimethoxy propane was
changed to 1.3ml.

Propylene polymerization was performed according to the procedure described in Example 1.
The results are shown in Table 1 below.
Example 6

Preparation of a spherical catalyst component

To a 300 ml glass reactor equipped with a stirrer, in which reactor air had been fully
replaced with high pure N,, were charged with 90ml of titanium tetrachloride and 10ml of hexane,
and the contents were cooled to -20°C. To the reactor was added 8g of spherical magnesium
dichloride-alcohol adduct carrier (MgCl,-2.6C,HsOH, prepared according to Example 1 of
Chinese patent application CN1330086A). The contents were heated slowly over 2 hours to 20°C
with  stirring, then 1.5ml of 24-pentandiol dibenzoate and 1.5ml of
2-isoamyl-2-isopropyl-1,3-dimethoxy propane were added thereto, and the contents was
maintained at that temperature for 5 min. The contents were continuously heated to 110°C and
maintained at that temperature for 0.5 hours, and then the liquid was removed by suction
filtration. Titanium tetrachloride (80ml) was added to the reactor, the contents was heated to
110°C and maintained at that temperature for 0.5 hours, and then the liquid was removed by
suction filtration. The titanium tetrachloride treatment was repeated once. Next, the resultant
solids were washed with hexane five times and dried under vacuum, to give a spherical catalyst
component.

Propylene polymerization was performed according to the procedure described in Example 1.
The results are shown in Table 1 below.
Comparative Example 1

A spherical catalyst component was prepared according to the procedure described in
Example 1, except that the amount of 2,4-pentandiol dibenzoate was changed to 0.8ml and the
amount of 2-ispamyl-2-isopropyl-1,3-dimethoxy propane was changed to 2.0ml.
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Propylene polymerization was performed according to the procedure described in Example 1.
The results are shown in Table 1 below.
Comparative Example 2

A spherical catalyst component was prepared according to the procedure described in
Example 1, except that the 2-isoamyl-2-isopropyl-1,3-dimethoxy propane was omitted.

Propylene polymerization was performed according to the procedure described in Example 1.
The results are shown in Table 1 below.
Comparative Example 3

A spherical catalyst component was prepared according to the procedure described in
Example 1, except that the 2, 4-pentandiol dibenzoate was omitted.

Propylene polymerization was performed according to the procedure described in Example 1.
The results are shown in Table 1 below.
Comparative Example 4

A spherical catalyst component was prepared according to the procedure described in
Example 1, except that 6mmol of 9,9-dimethoxymethylfluorene was used to replace the 1.5ml of
2,4-pentandiol dibenzoate and the 1.5ml of 2-isoamyl-2-isopropyl-1,3-dimethoxy propane.

Propylene polymerization was performed according to the procedure described in Example 1.
The results are shown in Table 1 below.
Comparative Example 5

A spherical catalyst component was prepared according to the procedure described in
Example 6, except that 1.6ml of di-isobutyl phthalate was used to replace the 1.5ml of
2,4-pentandiol dibenzoate and the 1.5ml of 2-isoamyl-2-isopropyl-1,3-dimethoxy propane.

Propylene polymerization was performed according to the procedure described in Example 1.

The results are shown in Table 1 below.
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It can be seen from the comparison between the data for the Examples and the data for the
Comparative Examples shown in Table 1 that the catalysts of the invention have polymerization
activities which are very high and markedly higher than that of those catalysts containing only a
single internal electron donor; that the polymers obtained by using the catalysts of the invention
have relatively high isotacticity even when no external electron donor is used; and that the
polymers obtained by using the catalysts of the invention have a broader molecular weight
distribution and a lower ash content.

Fig. 1 is a plot of polymerization activity vs. Al/Ti molar ratio for the catalysts obtained in
Example 3 and Comparative Example 5. It can be clearly seen from Fig. 1 that, compared with
the conventional catalyst of Comparative Example 5, the catalyst of the invention has a
remarkably enhanced activity, and can retain the high activity over a relatively larger range of
Al/Ti molar ratio, while the activity of the conventional catalyst significantly decreases as the
Al/Ti molar ratio decreases, especially when the Al/Ti molar ratio is low.

Fig. 2 is a plot of ash content of polymer vs. Al/Ti molar ratio for Example 3 and
Comparative Example 5. It can be clearly seen from Fig. 2 that, when the same Al/Ti molar ratio
is used in the polymerization, the polypropylene resin obtained by using the catalyst of the
invention has significantly lower ash content than the polypropylene obtained by using the
conventional catalyst. Furthermore, since the catalyst of the invention still exhibits a high activity
at a relatively low Al/Ti molar ratio, it is possible to produce a polypropylene having a very low
ash content.

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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079 E8 17 0817 S' ZzZ VWI 51,1 5LIt) 75 1 O9 06Z 061 08 0 1
L1) WSE. PO (-) It can be seen fromthe conparison between
the data for the Exanples and the data for the Conparative Exanpl es
shown in Table 1 that the catal ysts of the invention have

pol ymenwvEat i @mhimed is/i ti es which are very high and markedly higher
than that of those catal ysts containing only a single internal

el ectron donor; that the polyners obtained by usi ng the catal ysts of

the i nventi anRaye cbshaidny elobidH 104 ABbh Gy B B} 6.1l

el
el ectron donor |s use and that the polynmers obt al ne |ng
catal ysts di) arhaldum/remes@rhedﬂlw/gemrdb faramidsr (Drovg¥amaRr’ Q) IgﬁanzO

distributl ash_content . ig. 1is a pl

ol yrer | 2atPe s, R R COmRThE grssprteq by Sepdp! BrBB Ll lqRpnoxs and
obt ai ned i n3Exaesst eneelanthn@ipacatpon@d Beadat Rasi ont tlec@on denct lcempbynd b;
seen from Fi %}@ 1 that, conpared with the conventional catalyst of
Conparati v¥h Hhpl e 5, the catalyst of the invention has a remarkably
enhanced agf Y ?Eﬂeral%ﬁn@lﬁ I &4&cod ]@19 I@ HOPCAE, iyl Y RvE Ieaﬁ Jn%loae{lkdé@bkfnzoate
| arger range o Ti nolar ratio, le the activity of
convenﬁpﬁwntedé?b’@ey@*@l &mgﬁlaf(ﬂé)antly decr eases as the Al /T| rml ar

rati o decreases, especially when the Al /gli nolar ratio is | ow

Fig. 2 is a plot of ash content of pg rﬂer vs. AI/Ti nolar ratio for
Exanpl e 3 and Conparative Exanple 5 2 pe clearly seen fromFig.
2 that, when the sane Al/Ti nolar rafi 0L§ used in the

pol ymeri zation, the pol ypropylene resin obt ai ned by using the

catal yst of the invention has signifi ca@ jy | ower ash content than

t he pol ypropyl ene obtai ned by using the conventlonal catal yst.
Fur t hemioren Ri aoé Rherecandepyrstenty dhioseni diventGiebizskindalr @xbiabeited alkyl, Cs-Cio

hi gh | oW~ Al / Ti
to°pr oauueetky St SR Gk 48 STRuR e e i o A fpees from
pat ent g, owaﬂ.@mraﬁmlﬂmnlt@os allitﬁq'te&f;gés figmreefoltgls cited in the

specificatjion are incor por he el.n hy reference. t.he
i nvent i on He&e geussaldagpylp Sta lr%@éﬁg@r 1%@%%%?%’19%0%I%€h%8

it will bapy Qﬂ@ﬁﬁ bROMIBYor! R c&hb&ﬁrﬂqi i @h&J&ﬁ fﬁﬁﬁ edtéralof MR kéﬂ)‘f'&ented by general

changes and nodifications may be de without departing fromthe
spirit femulsddpe of the i nventl on Ther efore, the invention is not
limted to the part cul ay i scl gsed as the best node
contenpl ated for cqrryl n t1th| S nv]entl onf, but the invention wll
i nclude all enbcmf—r(pﬁos— (I’,‘lg- -t—lme—sbd;b@ ofV)t he appended

cl ai ns. n

R4R1R R-ﬁ

wherein R, and R, are independently chosen from C;-Cj linear or branched alkyl, C;-Cay
cycloalkyl, C4-Cag cycloalkylalkyl, Cs-Cag aryl, and C4-Cyy aralkyl, the aryl ring or cycloalkyl ring
of which is optionally further substituted by a substituent chosen from halogen, C,-Cs alkyl and
C1-Cs alkoxy; Rs-Rg and R'-R*" are independently chosen from hydrogen, halogen, substituted or
unsubstituted linear or branched C;-Cyg alkyl, C3-Cyo cycloalkyl, C4-Cyp cycloalkylalkyl, Cg-Cap
aryl, C;-Cy alkaryl, C7-Cyq aralkyl, C,-Cyo alkenyl, C;o-Cyp fused aryl, and ester group, each of
R3-Rg and R'-R* comprises optionally one or more heteroatoms as a substitution of a carbon atom
or a hydrogen atom or the both, said heteroatom being chosen from N, O, S, Si, P, and halogen, and
one or more of R3-Rg and R'-R*" are optionally linked to form a ring; and n is an integer ranging
from O to 10;

the at least one electron donor compound b is chosen from diether compounds represented by
general formula (V):
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What is clainmed is: 1. A catalyst conponent for olefin

pol ymeri zation, conprising a reaction product of: (1) an adduct
represented by general formula (1): MgX2m{WOH) nE. qH20; (2) at | east
one titanium conpound represented by general formula (I1):

Ti (OR)4_kXk; and (3) at I 5hl one el ectron donor conpound a and at
| east one el ectron donor gfl ymwher ei n, i n the general
formula (1), Xis d or 1C4a|ky|; E is at | east one

o- al koxybenzoat e repres%{u\l/ d by geneﬁal formula (111): (I1l) wherein
R, and R2 are independe Rf'rom CI-Cl12 linear or branched

al kyl, C3-C10 cycl oal kyl R‘,_”LO cycl oa(¥kyl al kyl , C6-C10 aryl, C7-C10
al karyl and C7-C10 aral kyI m ranges from1l.0 to 5.0; n ranges fromO
to 0.5; and g ranges from0 to O. 8; in the general formula (Il1), Ris

a Ci- C%ﬂle@élﬂﬂl,, R%ir" sr MaR 8 gar, R¥ndle Kldeﬁerﬁl,ently cRases fro@f hydropdig halogen linear or
| east one el ectronéﬁl(onor conmpound a is chosen fromesters of dio

r epr es @FEREh {1 Gandkyl Gsdrmaveloplkvh Comapelopkylpkyl, Go-Cop argl, amd C(nqzy aralkyl,
4-C - +he ar‘yprigfg‘or cygoaﬁ%l ring of which is optionally further substituted by a substituent chosen
from halogen, C;-Cs alkyl and C;-Cg alkoxy; RY" and R” are independently chosen from linear or
branched C;-Cyy alkyl, C3-Cyp cycloalkyl, Cs-Cyq aryl, C7-Cyp alkaryl, and C;-Cyg aralkyl; and the R!
to RY! groups are optionally linked to form a ring; and
the molar ratio of the electron donor compound a to the electron donor compound b ranges
from 0.55 to 50.
2. The catalyst component of claim 1, wherein in the general formula (I), m ranges from 1.5
to 3.5, and n ranges from 0 to 0.2.
3. The catalyst component of claim 1, wherein in the general formula (I), m ranges from 1.5
to 3.5, and n is O or ranges from 0.005 to 0.2.
4. The catalyst component of claim 1, wherein in the general formula (I1I), R, and R, are
independently chosen from methyl, ethyl, n-propyl, isopropyl, n-butyl, and isobutyl.
5. The catalyst component of any of claims 1 to 4, wherein the adduct represented by the
general formula (1) is of spherical shape.
6. The catalyst component of any of claims 1 to 5, wherein the electron donor compound a is

an ester of diol represented by general formula (VI):

0
L I
R2—C—0—C-¢ VY
K3
Rcl;(’} g
Ri~r—p _C_g >
R6 I
0 R
(VD

wherein R)-R¢ are independently chosen from hydrogen and linear or branched C;-Cygalkyl, R is
mdependently chosen from hydrogen, halogen, C,-Cg alkyl and C;-Cg alkoxy.
7. The catalyst component of any of claims 1 to 6, wherein the electron donor compound b is a
1,3-diether represented by general formula (VII):
R'R?*C(CH,0R?) (CH,OR" (VID
wherein R! and R? are independently chosen from C,-Cjg alkyl, Cs-Cigz cycloalkyl, C4-Cy3
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[1n RARIRR5 wherein RI and R2 are independently chosen from
Cl1-C10 |inear or branched al kyl, C3-C20 cycl oal kyl, C4-C20

cycl oal kyl al kyl, C6-C20 aryl, and C7-C20 aral kyl, the aryl ring or
cycloal kyl ring of which is optionally further substituted by a

subst I tye1ehikgRAs AN CMahal .ﬁﬁie@q-c;; a%kﬁl heiyd aan%fgln%yaiomw 11'1n|§30B6vh1ch is
and Rl -ran are independently chosén from

hydr ogeéRtionalyolyeher %@ﬁstvteﬂlhy@swntylﬁ@mm fiemchalqgeaat -6 alkyhard £¢-Co alkoxy,
T P D e e

and est er &:Jr'ﬂtqocatdaﬁmonfpoR&atRﬁ mydoﬂ%laiﬁ& h te Gyrprhiess thegpmiotan ahtioy obiee electron
or het e{s)gﬁ Me,_as . a sgbst i t#;t i o‘? carbon atom or a hydrogen
atomo OPRA W04 STeCITTHAMOT B EEES fROBL ﬁ@ sen fromN, 0, S, Si, P,

and hal ogeg, Tianeatalst empoett 6f afBoR@IAME Rio B2 Wwhefetn @Rf tamaht Yomponent is of
linked to forma ring; and n is an integer ranging fromO to 10;

the at Spleiical %ﬁéeel ectron donor conpound b is chosen from di et her

conmpounds p : r |,

and Rvi ar gglAn epen n%ﬁ%@@rﬁl é@gﬂeﬁglﬁ%%og ,Owﬁlg[ aggée}ﬁﬁ Itlgz\r%{g)érofdralms Lto3,
branch@dm@ml@g@@ﬂtWIof C3-C20 cycl oal kyl, C4-C20 cycl oal kyl al kyl,

C6- C20 aryl,,~vand e.aryl rin

G 20, 2 o 30 AL oS0 35 4 oA B K i Sppound
hal ogeneprédentsd o/ thy gemai foiindla (H) kﬂ%mlxtﬁfd ofathel tifdivad eorhpele@emdentihstt solvent,

chosen from.li near brancheoglrpgl -C20 al kyl, C3-C20 cycl oal kyl,
C6- C20 8¢ gptiong yé%ma]lnk%grayl’e U 20 aral kyl; and the R to Rvi

groups are (gpgnoagﬁhéaymgltmeta QudpRhdlbtd 4 féﬁnpeﬁlﬁﬁe of ﬁomombqeoq‘@w stirring,
of the electron donor conpound a'to the eleCtron donor conpound b

r anges and afdipg dkerete the clectron donormemperrdipyad thoalgermendonst cemapendb during the

wher ei froml.5to 3.5, and n
rangesﬁ]l i}t@rﬁt%‘%ﬁ%?gl%é&hp&%@ cht%g}l}:eat??g ta‘mfiql‘?e?iorrponent of claiml1,

wher ei n i n (Cheoganmendy sfimmgfba0.6 k) 3 hnunsazmgletheﬂ sepmamngthedxqﬁusfromrtue solids;
is 0 or ra 0] e .cat al yst conponent, ,of

craim 1, B Srenthtngistd il (ith the Ry SR S P Hted 3 the genera
I ndepere@nilh m)cdrcaaﬁmdre emnmitiimhm ®ipylind MrdodroR¥tt sollvetRk 00Yd 130°C for 0.5 to 3h,
-n- but yl nd i sobuty The catal yst conponent of any of clains
1to 4an@\,ﬁ?i‘léFPf‘ri‘tH’ét§EHB’é‘El ﬁ%Fb&S@H%d by the general formula (1) is

of spheri caf) 5 eafing mecltﬁlﬂﬁﬁil %ﬂpoﬁﬂ&rﬁeﬁﬁﬁﬁt &f stéf)r(}f)) Qaile 6} ﬁfoi@tn’]ies and

to 5, wherel n e ec}’gron donor conpound a i's an esteér
repr esent edey/a@un@ﬂ@I sofids fmmast%MD). orJE]),| if peesent, @ith @B inert SOIIVﬂRE@nd th@n drying,
R6 0 {5 obtain the solid catalyst component.

11. The process of claim 10, having at least one of the following features:

- step (A) is carried out by suspending the adduct of the general formula (I} in the titanium
compound of the general formula (II) or a mixture of the titanium compound and an inert
hydrocarbon solvent prechilled to a temperature of from -40°C to 0°C, and then maintaining
optionally at that temperature for Smin to 2h;

- in step (A), the concentration of the adduct in the resultant suspension is lower than 200g/L;

- step (B) is carried out by heating slowly the suspension from step (A) to 90°C to 130°C with
stirring, and adding thereto the electron donor compound a and the electron donor compound b
during the heating or after the temperature reaches the target value, wherein the electron donor
compounds a and b may be added together, separately, or stepwise;

- in step (B), the electron donor compound a or the electron donor compound b or the both are

added after the temperature of the suspension have reached above 30°C;
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(M) wherein RL-R6 are independently chosen from hydrogen and |i near

or branched Cl1-C20 al kyl, R is independently chosen from hydrogen,

hal ogen, Cl1-C6 al kyl and Cl -C6 al koxy. 7. The catal yst conponent

of any of clains 1 to 6, wherein the el ectron donor conpound b is a

1, 3- di et hersigen)as eatrRd day by Sieiglthd ﬁﬁfm}eafr&ﬁﬂsta[p (BIRIEG266 €18 B33ds, then stopping
(CHZCR4 (Vi) V\,her ein Rl and R2 are independent chosen from Ci-Cl18

al kyl , tesstionge, @pé separaing, theliqed dromefhe ISB]a‘IE)%(yI al kyI C6- C18 aryl and

C7-C18 ar al I

T CL8 o o ) el onf b PRl HL AR i S PhTCRakSn ponmound of e
Cl- C6 ahorhl andul@J(II(D@r alnlmnm; ofithd tiRinismd:oRPoane awpan ol hyylrdoarhoacsotv@nt at 90

cat ol yit 106 SR AR o4 SRERRE SEbpe I Tirane: frd Yaorping % LgH§ rom e

of thesgliggtron donor a to the electron donor b ranges from 0.60 to

10. 9. The catal yst _.conponent, of any of claipns 1 to 8, where

the cat al ysthe PERRSEHEATRPIiSSS g%ps(ﬁhérq acrspeaélﬁgﬁbe titantum gempourdy, fesfaaé@gntqurstep (D)
the prepappllopyifts;t he catal yst conponent according to any of clains

1to 9, conprising the steps of (A) suspendi ng the adduct

repr esent edthb;tltalhemgénm@ndsf @mﬁluﬂnast@ JA), steph@)t aediaptionat siepdEhdre the same or

[P oSGt the' RSIIOTEA of GE Wi bldobn Qe BoH W P10%eid Bod LEAN N 20 10
conpoun I'ner vent: ‘and op i ona mai ntaining a perrod o
time; 200 molsésB)elaimwby rhmm)fﬂg aﬂhmtabdw@eﬁu&pﬁmmuhr(l)tm tamsefpgas; ur e

of from90C,to 130C irrin and ad t hereto . the el.ectraon
Sonor Commo i analan o/ (i SO Ta0 HSTLITIED 8 FHes oA Sqmoles,

or aft gglatifterotiAPRIFM RldueagieSgdnbfl FRa®t (1Y thehs of MgXa;( O)

contlnuouim% stirring for 0.5 to 3 hours, and then separating the

i quid fronfhe klecisen demor a is used oo ameut réngingEowd)- @ﬂd@%@aﬁl% &glatrygto 1 mole
wtht e general formula (1) or

a m xt %?teﬁéoa%iﬁﬁ téﬂlﬁ%ﬂ?ﬁ%ﬁg@%ﬁé ngq%ﬁ% an ‘i&jrzllért solvent at 90 to 130C

for 0.5 to tBhelcatmon tibwn tsispacdin angamd)wlt Irargaingifrbmdh@ 1 tve0.§ aholes relative to 1 mole
(E) opti naI eatln t he, ti |um und treatnment of step (D)

one or ° dfj%/ﬁé’gﬁpaﬁ?&em Omlu"’I'—é)[ mz’sol ids fromstep (D) or

(B), if preBetdtal amdult afthe Bkébﬁrorisdkbndi Atand gk élétﬁfbndfoyibﬂlgranges ﬁbffnéﬂ htct & moles,
solid catal yst conpgnent ess_of claim havi
| east 63@“‘6?tOtlH@‘)Lleélflﬂ?‘.ﬁ/%‘ilt}af@élﬂ%%m?% rmul%@bb" tergys ¢t 3\45%? >rafl d out by

suspendi ng. ho& oREIMES oiﬁtﬁe Efé@tr&?ﬂtﬁfoﬁla té Bk cBroh ldbnditah f1R Hdnt 8BLYEM 0.
conmpound of the general fornula (I1) or a mxture of tThe titanium

corrpound ahd énca‘taiwttfowb@ pobmpviratel vérn gebe hifl forpulp CH 1 @B eimtihich R is
of fro tal g p

t enpera ur g% m n?{]gré ?ﬁl‘a}r’qﬁh snltg) (C%b,og #gﬁg’g‘#g){ ent rn§ Q%am?n & ﬁOdUCt of the
adduct foll‘rowlhgcompmmmt suspensi on i s | ower than 200g/L; step

(B) is car heatl sIo pension fromstep (A to

90C to 13 LXF&PPP\ en \ém ﬁé‘? g‘?’o the el ectron donor

conmpound qzymde;ishen@ﬂﬁgltaﬂ@rﬂuﬂnﬁﬂ@fmﬁﬁﬂa@ya@o&tﬂyﬂizﬂﬁi the heating or

after the terrperature reaches the target value, wherein the el ectron

donor corrp(éhﬁléfsoné %rid 193strRng %EWG@GtW%S@Q%é’PmP%%r ately, or

st epwi se; . 1e el ectron
'Tgé%&?l;é@}f clahiglﬁhzeh%ﬁ%%ge BRE oL n@ fQkurtd

donor corrpoun are ter t e te erature of the .
suspensi on - iz @kyledometinalbomeo@BiCs a compomaﬂe;f ge®ral formaler ABLXous inbwyhich R is

The st bR hYEGatd 8T G By oo ilishf ois TEpRaichlS Bl ) A has o

carri edalidtmdeying Deatd;ng the solids fromstep (O vmth the titanium
conmpound of the qeneral formula, (11) or a m xture t%f ?Ejhe titaniu

conpound an&eAkyl RSHRinHRogPerpd s ust Vetchap agupbthathemglanialde an P/ Rgranges
for O. L—'ﬁotnp5§(pgodd1en stopping the stirring, and separating the liquid
fromthe solids; the process conprises step (E), i.e., repeating

- the external electron donor compound is used in such an amount that the molar ratio of
AI/ED ranges from 2 to 1000; and

- the external electron donor compound is a silicon compound of general formula
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the el ectron donor a is used in an amobunt ranging fromO0.04 to 0.6
nol es, relative to 1 nole of the adduct of the general fornmula (1) in
ternms of MyX2; the el ectron donor b is used in an anount ranging
from0.01 to 0.5 noles, relative to 1 nol e of the adduct of the

gener alR '{RASWOR™Y, |v}hdréin'fa%hmb #0¢ alMieter rangm'g fidig OtOR ¢ 1s®ﬂﬁﬂt@§er&ﬁn§1ﬂ§from 1to
el ectron donor a and the_el ectrgn donor ranges fromO0.1 to

nol es, 3 gt Ga+b+%)o—‘i Rol B ofnd Ko %reaué%peaflertﬂyecg&mrhaflror%rbﬁmradleaﬂ) opfonally
terns Q%n&ggg%agag,A&gp molar ratio of the electron donor a to the
el ectron donot ranges from0.60 to 10. 12. A catalyst for the
pol yer i zat4. dnprotesadonpdfinarighg bhafimitem@BiangCeRtadtingweniod¢firRof rmula CH,=CHR,

hydrogen 8 Ik aryl av:n rbon at ors 0 i S :
T eact st i Sin Fhabry JRHnG L0, Srfor SR 1y AP M of s
COrrpOI‘I@I‘IEtﬁrDafs aadoynonbmet, an&spﬂortadlyh()hex{e&)s aatecdrﬂasmtnotnnmeﬁhﬁw thatatatiysioclaim 12
conpound g g cocat a| and. (3) ptlonall¥ Ieas one externa

el ect r Ohd AGRGE RO for gty > FhrEFQyEFing heap iR yTH%Fvi ng at

| east one gf The phebOWrNahealuiest o produc’éh@lr&ltIIWL @W%mlﬁ@lypropylene in a
conpound is a conpound of general formula Al RnX3,, in which

i ndepebabimdrizatigioicagfeh or a Cl- C20 hydrocarbon radical; X is

i ndepende V. e

al kyl al uﬂlfénzr%g p(?éeg)sg@gclalﬂ’pgss’g”(ﬁ@ %n?bc‘%‘b %ﬁ’o%fn‘?g}‘ h? Hseedncla)lfags% t ranges from
rati o abté&BOdI ranges fron15 to 2000; t he external el ectron

donor conp IS use h an .anopunt t ot rati

A TED 1 ot e sResSSar ctbimn 6 duirei i otk i SCRE e i Ralst ranges from
conmpound tbso@ Silicon conpound of general fornula RI8R2bS|(0R3)

wherein a and b are an integer ranging fromO to 2, ¢ is an integer

rangi ng fridmihe pepesss ofggy eﬁ%@m@ 15-te. 1 TRwhergin ncaﬁaelml Apciron sloBpreis yaset | v

Cl- C18 hydyep ef"ﬁ% g%e&acf#aﬁ? of cﬁﬂﬁé F:@?J f’?y ﬁl@%ﬁﬂﬁ' bl Qfetcﬁ'fn? %Iﬂff‘ls used, and it is
14. A process pol ynmefi zing olefin, conprising contacting

ol ef i napforgamfamuiliconCleRnpOHR] uied intsidharRiheurit tha theamolal kapio quléﬁl?,ltanges from 5 to
havi ng 6 to 6 carbon atons, and optionally another kind of said

olefin as a conononer, and optionally a diene as a second conononer,

with the cHLdhystoceds cﬁ1ca1n|m lPZWhEreihﬁthH egiernap eleytomt datmt isaned angdichiap@asiount that
and recover th ul t ant ner. 15. The process of claim

14 use&hetIBOlﬁFg’d é&%@%&nﬁ?% 92A0pol ypropyl ene in a

pol ymeri zatji Ohe &ﬁ@@d‘sﬁ)'bf any of clfims ﬁ@etoplﬁjc‘ﬂ%?elﬁfthé: b Pk olwi*gﬁ&ﬂéd& fidi€an ash
nol ar ratio of in t e used cataly ran es from10 to 0.

17. Th@O@tﬁ@fc@’é sovetr thpmilR0nen, Aredrally 19Wér AP Oppan, @domom preferpflyt lpwer than
used cg ?gﬁ ranges from 20 to 200. 18. The process of any of

cl ai s to 17, wherein no external electron donor is used. 19.

The process of any of clains 15 to 17, wherein the external electron
donor is used, and it is an organic silicon conpound used in such an
anount that the nolar ratio of Al/ED ranges from5 to 500. 20.

The process of claim 19, wherein the external electron donor is used

in such an anmount that the nolar ratio of AI/ED ranges from 10 to

200. 21. The process of any of clains 15 to 20, wherein the

resul tant pol ypropyl ene has an ash content of |ower than 100ppm
preferably | ower than 50ppm and nore preferably |ower than 30ppm
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