A PROCESS FOR THE PREPARATI ON OF HI GH PERFORMANCE POLYPROPYLENE Cross

Ref erence of Rel ated Application The present application clains the priority
of the Chinese Patent Application No. 200610076310.7, filed on April 20,
2006, which is incorporated herein by reference inits entirety and for al
purposes. Field of the invention The present invention relates to a process
for preparing high-performance pol ypropol yenes, and nore specifically, to a
process for preparing polypropyl enes having excell ent performnce and broad
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to provi I%%ar?s «E celﬁ)%lt %rnoecessability to the resins. Therefore, in some applications of high-performance
polypropylene resins, such as hot-water pipes, BOPP films, etc., propylene polymers having broad
molecular weight distributions are more competitive in comparison with propylene polymers
having narrow molecular weight distributions.

In general, polypropylenes produced by using known high-activity Ziegler-Natta catalysts
have narrower molecular weight distributions, with their polydispersity indexes (Pl values) as
measured by a rheological method being typically less than 4. Thus, multi-stage polymerization
processes are mostly utilized to broaden the molecular weight distribution of polymers in the art,
wherein the individual polymerization stages produce polymers having different molecular weight
so that final polymers have broad molecular weight distribution (MWD). In each polymerization
stage, the molecular weight of the polymers can be controlled by using a molecular weight control
agent, such as hydrogen gas, or by altering polymerization temperature.

Such typical multi-stage polymerization processes comprise generally two or more stages of

polymerization, wherein a first stage of polymerization is homopolymerization of propylene or



honopol ymer or copol yner having | arger nol ecul ar wei ght, and a second stage
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to form thick lamellar crystal in the materials, and this is disadvantageous for some applications of
propylene polymers. For example, when such resins are used to high-speed produce BOPP films,
film breaking phenomenon occurs likely.

Thus, the current Ziegler-Natta catalyst-based processes for preparing propylene polymers
having broad molecular weight distributions will cause the formation of a large amount of low
molecular weight, low isotacticity fraction and a large amount of high molecular weight, high
isotacticity fraction while broadening molecular weight distribution of the polypropylenes, so that

it is impossible to obtain performance-optimized propylene polymers.

Summary of the invention
The inventors have now found a process for preparing high-performance propylene polymers,

the process utilizing a high activity, highly stereoselective Ziegler-Natta catalyst and two or more
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stage Of yhtionally an external electron donor compound, and the second stage of polymerization employs
an external electron donor compound, and wherein the amount and/or kind of the external electron
donor compound used in the second stage of polymerization are/is selected so as to give a final
polymer having an isotacticity higher than that of the polymer produced in the first stage of
polymerization.

In an embodiment of the process according to the invention, a ratio of the output of the first
stage of polymerization to the output of the second stage of polymerization is in a range of from
about 30:70 to about 70:30, and preferably from about 35:65 to about 55:45.

In an embodiment of the process according to the invention, a ratio of the MFR value of the
final propylene polymer to that of the propylene polymer prepared in the first stage of
polymerization is in a range of from about 5 to about 15.

In an embodiment of the process according to the invention, a ratio of the isotacticity of the

final propylene polymer to that of the propylene polymer prepared in the first stage of



3 polynerization is larger than | but |less than or equal to 1.2, preferably
|arger than | but less than or equal to 1 I, nore preferably larger than 1
but | ess than or equal to 1.05, and especially preferably Ilarger than | but
| ess than or equal to 1.02. In an enbodi nent of the process according to the
invention, the Ziegler-Natta catalyst used in the first stage of
polynerization is a reaction product of. a solid catal yst conponent
conprising nagnesium titanium a halogen and an internal electron donor as
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process conprising two stages o rization by way o exanpl e.” However ,
it is unBPSREBEF thhke two loop reactors aré controlled at 60 to 80 °C, and the polymerization is
conducted in a liquid phase bulk process.
Another object of the invention is to provide polypropylenes having broad molecular weight
distribution obtainable by the process according to the invention. The polypropylenes having broad
molecular weight distribution according to the invention have a polydispersity index of from 3 to 10,
and the isotacticity of the low molecular weight fraction thereof is higher than the isotacticity of the
high molecular weight fraction thereof.

Still another object of the invention is to provide biaxial oriented films, tubings, flat fibers, or

injection mould articles prepared from the polypropylenes of the invention.

Detailed description of the preferred embodiments
The process of the invention will be described in detail below with reference to a continuous
process comprising two stages of polymerization by way of example. However, it is understood that

the principles of the invention are applicable alike to a batch process or a process comprising more



the principles of the invention are applicable alike to a batch process or a
process conprising nore 4 than two stages of polynerization. Any of high
activity, highly stereoselective Ziegler-Natta catal ysts for propyl ene

pol ymeri zati on known in the art can be used in the process of the invention.
As used herein, the term"highly stereoselective Ziegler-Natta catal yst"
refers to a catal yst capable of catalyzing polynerization of propylene to
produce a propyl ene honopol ynmer having an isotactic index of nore than 93%
preferabl nore than 94% .and nore preferably nore than 95% Such catal ysts
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al um nunrR@sPRWIY ad enadsiegésiant o only the flrst stage of polynerization, and
'tts not As the cocatalyst component of the catalysts, the organic aluminum compounds are preferably
alkyl aluminum compounds, and more preferably trialkyl aluminum compounds. Examples include,
but are not limited to, trimethyl aluminum, triethyl aluminum, tri-iso-butyl aluminum, tri-isopropyl
aluminum, tri-n-butyl aluminum, tri-n-hexyl aluminum, and tri-n-octyl aluminum. In the process
according to the invention, the organic aluminum compounds as the cocatalyst component are used
in conventional amounts. For example, the organic aluminum compound(s) is used in such an
amount that a ratio of the active titanium-containing solid catalyst component to the organic
aluminum compound(s) as the cocatalyst component is in a range of from 1:25 to 1:100, in terms of
molar ratio of Ti to Al.

In general, in the process according to the invention, the active solid catalyst component and
the organic aluminum compound are added into only the first stage of polymerization, and it is not
necessary to add additionally the active solid catalyst component and the organic aluminum
compound into the second stage of polymerization. However, adding the active solid catalyst

component and the organic aluminum compound into both the two stages of polymerization is



necessary to add additionally the active solid catal yst conponent and the
organi ¢ al um num conpound into the second stage of polynerization. However,
addi ng the active solid catalyst conponent and the organic al um num
conmpound into both the two stages of polynerizationis 5 within the scope
of the invention. The external electron donor conponent of the Ziegler-Natta
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stereoselectivity under high concentration of a molecular weight control agent, for example,
hydrogen gas than that under low concentration of the molecular weight control agent. Thus,
feasible manners of using the external electron donor compounds include, for example, (1) no
external electron donor compound is used in the first stage of polymerization, while an external
electron donor compound is used in the second stage of polymerization; (2) a less amount of an
external electron donor compound is used in the first stage of polymerization, while a larger
amount of the external electron donor compound is used in the second stage of polymerization; and
(3) an external electron donor compound providing a polymer having a lower isotacticity is used in
the first stage of polymerization, while an external electron donor compound providing a polymer
having a higher isotacticity is added in the second stage of polymerization. With using the external
electron donor compounds in such manners, the low molecular weight fraction of the produced

polypropylenes will have higher isotactic index (isotacticity) while the high molecular weight



(3) an external electron donor conpound providing a polynmer having a | ower
isotacticity is used in the first stage of polynerization, while an
external electron donor conpound providing a polynmer having a higher
isotacticity is added in the second stage of polynerization. Wth using the
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ef f ect s wéighthfeadtiow exfitth@polymers. The isotacticity of polypropylenes may be characterized by an
isotactic index as measured according to GB 2142-89, or by two parameters as measured by
C-NMR spectroscopy, i.e., pentad ((mmmm]) content by mole and average length of isotactic
sequences. The larger the values measured by these methods, the higher the isotacticity of the
polypropylene. Such data can demonstrate the effects of the invention.

In the process for preparing polypropylenes having broad molecular weight distribution
according to the invention, the first and second stages of polymerization are performed under
different concentrations of a molecular weight control agent, for example, hydrogen gas, in order to
make the final propylene polymers having broadened molecular weight distribution. In general, melt
flow rate (MFR) of a final polymer may be controlled depending on the intended use of the polymer,

and the MFR of the propylene polymer produced in the first polymerization stage can be so

controlled that a ratio of the MFR of the final propylene polymer to the MFR of the propylene



In the process for preparing polypropyl enes havi ng broad nol ecul ar wei ght
distribution according to the invention, the first and second stages of
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Comonomers which may copolymerize with propylene in the process according to the
invention include ethylene and C4-C,, a-olefins, for example, 1-butene, |-hexene, and 1-octene.

As mentioned above, the process of the invention may be performed in either a continuous
process or a batch process. In the case where a continuous process is employed, the process of the
invention may be performed in two or more loop reactors in series, or in two or more tank reactors
in series, or in two or more gas phase reactors in series, or in any combination of a loop reactor, a
tank reactor, and a gas phase reactor. In the case where the first stage of polymerization is a
continuous liquid phase polymerization, it is preferable to subject the catalyst to a continuous or
batch prepolymerization. By subjecting the catalyst to propylene prepolymerization, it is possible to
control effectively particle morphology of the polymers during the reaction, to reduce breaking of
polymer particles, and for the catalyst to exert effectively its catalytic activity. The

prepolymerization is generally conducted under mild conditions, wherein polymerization



process or a batch process. In the case where a continuous process is
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at 60 to ynerization is a
polynerlpabnmnzmknother aspect of the invention relates to polyners produced
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of the invention. The polymers according to the invention have broad molecular weight distribution,
with polydispersity index being in a range of from 3 to 10, and preferably from 4 to 8, and the
isotacticity of the low molecular weight fraction thereof is higher than the isotacticity of the high
molecular weight fraction thereof. The polymers according to the invention have excellent
combined properties, in particular, remarkably improved mechanical properties. Additionally, since
the low molecular weight fraction of the propylene polymers has a relatively high isotacticity, the
problem that the low molecular weight fraction migrates out from the interior of materials during
the processing of the resins or during the long-term use of articles is removed.

The propylene polymers according to the invention may be further processed by processes
well known in the art. For example, the polymers may be pelletized through conventional
equipment. During the palletizing, additives commonly used in the art, such as antioxidants, light

stabilizers, thermal stabilizers, colorants, and/or fillers can be added into the polymers.



wi th pol ydispersity index being in a range of from3 to 10, and preferably
from4 to 8 and the isotacticity of the |ow nolecular weight fraction
thereof is higher than the isotacticity of the high nolecular weight
fraction thereof. The polyners according to the invention have excell ent
conbi ned properties, in particular, remarkably inproved nechani cal
properties. Additionally, since the |ow nolecular weight fraction of the
propyl ene polyners has a relatively high isotacticity, the problemthat the
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processed by processes known in the art. For exanple, the polyners may
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into theﬁphimmaﬁ&n 9 The peIIetized or un-pelletlzed pol yners of the

i nvention can be used in various possible applications of polypropyl enes,
such as biaxial oriented filnms, tubings, flat fibers, or injection nould
arti cl esgxahipls, another aspect of the invention relates to the articles

prepared fromthe y of the i tlon | es ntion
will be desthi B¥etoR %@[ g,@ ‘Je\?\ﬁrt d '8f<5°frtf’é'r1&‘stE eé%&ltﬁs@eng&ﬁﬁ?@g F@ﬁ % e
i1 ustraiLMaibsbutiet rék@stiVé ctive. The property data of the polyners given in
the exanples were obtained as follows: 1. Isotactic index: neasured

accor di ng tBhepropsrtysiatand s pddwgers give inihe 2xgoplepwepabtaied@ oA cont ent by
mol e and, d%kﬁgﬁmkﬁgg&ﬂuQﬁabéﬂﬁﬁ%b Véﬁwﬁs%éﬁﬁﬁé%?%%zﬁﬁf§ﬂred by Nucl ear

Magneti ¢ Resonance ectronet er Co., Germany. A
sarrpl e vaJediagd s{bhmem]b nomiemtttefr @avkecdnd-ateepd engtherfziertactat seddhCes ﬁ‘ﬁnj) mesaswed ng

enper at ur eri nent al a nt, 0 aks and date
L1 ont mortd TS B ME R REURE SRRl V) Abapdc B TR kS Qe <
Janes C.saRgedahd dlsmwmﬁrdeﬁefuﬂ@hﬁ-ﬂlcﬁﬁirﬁjeﬂtmtat OHOC’C haﬂlalﬁdh@tﬁhd\gl\'ﬁnwbﬁahmd was
Academ c w_Yor Kk, 1 77 3. Melt flow nmeasur ed cordin
150 113312680 BAB hesta oRes TGl Y LTI P E pRK iy TRRBKN (10068 {108 g
modul i ofis@ose@ NP Berd@red (g&a%'tr ethnfple, AR @%ﬂﬁél?rPol)tlﬁ&”Sﬂﬁ@ﬁH‘éebéﬂeﬁnmatlon
Scientifjc Inc., USA equipped with a Elate clanp at 190C over a certain
Carbon NMR Method, Academlc New Yor 1977).
3. Melt flow rate (MFR): measured according to ISO1133-05, 230°C, 2.16kg loading.
4. Polydispersity index: viscosities and moduli of a sample were measured on ARES rheometer
from Rheometric Scientific Inc., USA equipped with a plate clamp at 190°C over a certain
frequency range. Polydispersity index (PI) was calculated as PI=10°/G, in which G is a modulus
value at the crossing of the storage modulus (G”) verse frequency curve and the loss modulus (G”)
verse frequency curve. Prior to the measurement, the resin sample was compression mould at
200°C into a plate of 2 mm thickness (see L.A. Utracki and A. Luciani, Rheology of polypropylene
in Karger-Kocsis J., ed., Polypropylene: A-Z Reference, Dordrecht: Kluwer Publishers, 1999, 716).
5. Tensile strength of resin: measured according to ASTM D638-00.
6. Flexural modulus of resin: measured according to ASTM D790-97.

7. 1zod impact strength: measured according to ASTM D256-00.

Example 1:
A main catalyst (active titanium-containing solid catalyst component) was prepared by the

process described in Example | of Chinese patent application CN93102795. The main catalyst was
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frequency range. Pol ydispersity index (P1l) was cal culated as PI=105/G in
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f into_the firs re a /
it 6t hdeasdaand Hbep @éé'eeo%ecalﬁ LROP [FGARFOF- trgpyd?nelwgfﬁmntoﬁfgﬁrﬁb@apfe&cg*ﬁéta
first |@AP HESCIRE/HEaRd Aitd 8 sBYFHIQSE reB@Sr Ala fRove AIRCENEAKBIHr OheOtbedl@AnP R bY
vol une, and additional hydrogen gas was added into the feed to the second

| oop r edegRreasior chRipingY diydwern gas acaerseniraiianosl 1§karmey reomeppid pyditionaline.
Addi ti OQ‘%Jdrcf\g);‘E %Wﬁ‘syzlddg@fn%'{heqéémg X esHd! 188PretSr {Eflad H}rdpogren‘gas concentration

reached 2600 ppm by volume. Additional cyclohexyl methyl dimethoxy silane was fed into the
second loop reactor at a flow rate of 0.4g/hr, so that Al/Si weight ratio in the second loop reactor
was 10. The ratio of the output of the first loop reactor to the output of the second loop reactor was
45:55.

To the powdery polymer resulted from the polymerization were added 0.1 wt% of IRGAFOS
168, 0.2wt% of IRGANOX 1010 and 0.05wt% of calcium stearate, and the resulting mixture was
pelletized through a twin screw extruder. Properties of the resultant pellets were measured and the
results are shown in the Table 1 below.

Example 2:

The procedure as described in the Example 1 was followed, except that the flow rate of
cyclohexyl methyl dimethoxy silane fed to the prepolymerization reactor was changed to 0.06g/hr
so that Al/Si weight ratio in the first loop reactor was 80, and additional cyclohexyl methyl
dimethoxy silane was fed into the second loop reactor at a flow rate of 0.47 g/hr, so that Al/Si

weight ratio in the second loop reactor was 10. The results of property measurement are shown in
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pol yner resulted fromthe polynerization were added 0.1 wt % of | RGAFOS 168,
0. 2wt % of | RGANOX 1010 and 0. 05wt % of cal ci um stearate, and the resulting

m xture was pelletized through a twn screw extruder. Properties of the
resultant pellets were neasured and the results are shown in the Table |
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prepol yneri ggihoe3reactor was changed to 0.06g/hr so that Al/Si weight
ratio in the first |oop reactor was 80, and additional cyclohexyl methyl

di met hoxy sTheaneocedise fasddesatiled: He thee dgampleobpvase fdtosyedatexeept | by that kydsdeen. 47
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The pr odedrogen esncagsation e theifeedt thehdSeaorl leop reactsr Wad ¢aoweted enxd@efppnt hatvolume.
hydr ogem, congten ration in the Leed to tﬂﬁ ﬁibr si | oop reactor was controlled
at 80ppm 5y eVEF B PR ERUT RIS SRR L BHRE iY% i on in the feed to the
second | oopCéepaitde Bamptont rol l ed at 5200ppm by vol une. The results of
property neasurenent are sh .in the Table 1. nparative Exanple |: The
procedur e bttt &M@mp?%swaf%@ﬁgw&ﬁ,“@%ébft bR erT“’dFD@xyl
met hyl  dineBbh0X¥ans ik AR RS cR¥%Er6H QBhoral&Cted qmo%g,ofhevmpélﬁqemmi@n &cYortAn @
prepol yneri zation reactor at a flowrate of 0.13g/hr (in order words,

no
cycl ohexfaw rse A/ P.18g/hefinoxder svqrdn arovgysloberd andthit! dlimefoxys sitena dvas sdped wither ) |
so t hat i i rati o aik;: : r 0. Conparative
Exanpl e ggwn%%&ﬁﬁ gggérgl’usggh%? l@égg%%;ea Si"ﬁlw@lﬁi‘@%’&gﬁgkg&aﬁ%éﬂ owed, except
t hat cycl oh€sxyparateteydamptk 2ret hoxy sil ane as external el ectron donor was fed

710, Oy L BGBALTELALARLIN CRSELbE! o KRNEELSan SRRy

second |diopthoasilame)as exerid@lecthbih Jonovevghfed ridoi dnly theb@epolymeritaton Ireapor at a

e O o O ol b Doy oomal LR, SR ARIRS, ! 10, ATR) 85, B
second loop reactor), so that Al/Si weight ratio in both the two loop reactors was 10.

It can be seen from the data obtained in the Examples and the Comparative Examples that
polymers having better combined properties, in particular, remarkably improved mechanical
properties can be obtained by adjusting stereoselectivities of active sites of the catalyst under
different hydrogen concentrations, namely, increasing the amount of the external electron donor
component used in the second polymerization stage for producing low molecular weight fraction

of the polymers so as to make a ratio of the isotacticity of the final polymer to the isotacticity of

the propylene polymer produced in the first polymerization stage larger than 1.
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The patents, patent applications, non-patent literatures 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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pr esence, gfyidde@nd 88 HLdIdMOcPUd R in IePRsERR JfitkcSlesiitifgfolPher RO YREFiIsZ &hdeQdT
and a largér anount of the nolecul ar weight control agent, to provide a | ow
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conpoun d)ptmtméiyeain rextemal algotmont dcmndl:@npdumd,chndfthct $reorekdtagervdIpo bineecizatoom ammi@)rs an
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second st of poal ynerjzati [is as to

G ve o T slsPtre o 50 Mg Tich SreBim BR ARED! frbprenf RE I e o e
pr oducectoipoliktEudet! 1id thesdeagtl Qfigepstl polBhdrizatiorofve/is selected so as to give a final polymer
having an isotacticity higher than that of the polymer produced in the first stage of polymerization,
and wherein a ratio of the output of the first stage of polymerization to the output of the second

stage of polymerization is in a range of from 30:70 to 70:30.

2. The process according to claim 1, wherein a ratio of the MFR value of the final polymer to
the MFR value of the propylene polymer prepared in the first stage of polymerization is in a range

of from 5 to 5.

3. The process according to claim 1, wherein a ratio of the isotacticity of the final polymer to
the isotacticity of the propylene polymer prepared in the first stage of polymerization is larger than

1 but less than or equal to 1.2.

4. The process according to claim 1, wherein the Ziegler-Natta catalyst used in the first stage of
polymerization is a reaction product of: a solid catalyst component comprising magnesium, titanium,
a halogen and an internal electron donor as essential components, an organic aluminum compound,
and an organic silicon compound, with a weight ratio of the organic aluminum compound to the
organic silicon compound being in a range of from 10 to 300, and wherein an additional amount of

the organic silicon compound is added in the second stage of polymerization so as to give a weight
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and wherein a ratio of the output of the first stage of polynerization to
the output of the second stage of polynerization is in a range of from
30:70 to 70:30. 2. The process according to claim1l1, wherein a ratio of the
MFR val ue of the final polymer to the MFR val ue of the propyl ene pol yner
prepared in the first stage of polynerizationis in a range of from5 to
15. 3. The process according to claiml1l, wherein a ratio of the isotacticity
of the final polymer to the isotacticity of the propyl ene polymer prepared
inthe first stage of polymerization is larger than 1 but |less than or
equal t datie of thg oTgaRis ghraiEEmSCORROYRY Ihiye PBEap|CalliRon, copmarRy [5% 1an Mgy BF K@t t a
cat al yst te!.é.g%ﬁ 612 thenibhrst stage of polymerization is a reaction product
of : a soI I~d cg inyst conmponent conprising nagnesium titanium a hal ogen
and an internal electron donor as essential conponents, an organic aI um num
conmpound, n_organi C o) t h t
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conpounq dded in the second st e.of.golynerization So as to give a

wei ght i@e” #1 Gagp theRecpdysidgc e AP YMCHEH Conpound to the organic silicon
compound | ess than that in the first stage of polynerization. 5. The
process according to claim4, wherein the weight ratio of the organic

al umi num  cOMBUNREeEDIGRE IR EaHiyonsiafickdms dd othereimihe pEoepy Cammisayde dirst
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pol ymerization. 6. e process according to any one of cl al ns

wher ei n auh@ '«pﬁr@t@gs rmeancb,@secpm:lopp resetor anwrisk cespectdeliges of

pol ymeri zation, and the first and second stages of polynerization are
carried out in a first loop reactor and a second | oop reactor in series,
respectivel y. The prhssmcomng mcdaimd%ng/htmirctl&i rati6, ofwhe roatput tofighe ﬂrsitcstagk dathe
output of the first stage |za|ontothe out ut of C

ot age. ofbeng e i R APy S TR O PR eS0T 195 et ot S abShass,
pol ymer iz abb s st48pely etz RDn itdnpdi@uicdn HRARNOINESS tattdrsadir€ c6tlle@ lat @@Itoaso €0 to
80 C, and the polynerization is conducted in a |liquid phase bulk process.

8. A pr Foddle I?%Ym‘fﬂzé}j@ﬁ Issgnepcs ‘9&H'@B5¢I RiAE %Prﬁﬁeséf oad nol ecul ar wei ght
distribution, the process conprising successively performng

honmopol yreri zation or copol ynerization of propylene in two |oop reactors in
series in theApressentne poepasinpiagellyprapydensoavingcriood niilesylae rwengltttcstdbutisiny gte,
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cat al yst" comnpon
in two loop reactors in series in the presence of a highly-stereoselective Ziegler-Natta catalyst,

which comprise a reaction product of an active titanium-containing solid catalyst component, an
organic aluminum compound and an organic silicon compound, wherein in the first loop reactor, a
weight ratio of the organic aluminum compound to the organic silicon compound is in a range of
from 10 to 300; an additional amount of the organic silicon compound is added in the second loop
reactor so that a weight ratio of the organic aluminum compound to the organic silicon compound in
the second loop reactor is less than that in the first loop reactor; a concentration of a molecular
weight control agent in the second loop reactor is larger than that in the first loop reactor; a ratio of
the output of the first loop reactor to the output of the second loop reactor is in a range of from
about 35:65 to about 55:45; polymerization temperatures in the two loop reactors are controlled at

60 to 80 °C; and the polymerization is a liquid phase bulk polymerization.

9. The process according to claim 8, wherein the weight ratio of the organic aluminum compound to

the organic silicon compound in the first loop reactor is 2 to 20 times larger than that in the second
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organi ¢ al um num conpound and an organi c silicon conpound, wherein in the
first loop reactor, a weight ratio of the organic al um num conpound to the
organic silicon conmpound is in a range of from 10 to 300; an additi onal
anount of the organic silicon conpound is added in the second | oop reactor
so that a weight ratio of the organic al um num conpound to the organic
silicon conpound in the second |loop reactor is less than that in the first

| oop reactor; a concentration of a nolecular weight control agent in the
second Ioop reactor is | arger than that in the first |oop reactor; a ratio
of the BQ%WEFO%f the first loop reactor to the output of the second | oop
reactor is in a range of from about 35:65 to about 55:45; polynerization
tenperatures in the two | oop reactors are controlled at 60 to 80 C; and the
pol yner i zat |G fosypgopyilengiptenatrideebypthe Rrosedsyselaimed ingieimd. The process
according to claim8, wherein the weight ratio of the organic al um num
conpound to the organic silicon conpound in the first |oop reactor is 2 to
20 ti mes | arlg@rpolypaspyidnatpréparablechysthe prodess b6 claoogal inetadth@: . 10. A

pol ypropyl ene preparable by the process as clained in claiml. 11. A

pol ypropyl ene preparable by the process as clained in claim8. 12. A

pol ypropyl ere A r?d?y[ﬁbp)haﬁa a«h[bmhﬁlﬁlla %@l@’/ﬂﬁpérylt):c indexofof to31( @ndlﬁf wﬁlﬂﬁ thef 1sﬁt&bt¢d’ltyt he
|sotact|C|ty of the ecul ar wej raction, |s er t n t

i sot act | Hithy 1B MAREURF gtei %f@emrws %hf'@ﬁ%an e deqtpcdigity 92 s high arolgs iy g
films, tahipgs, flat fibers, or injection nould articles prepared fromthe
polypropylene as clainmed in claim10. 14.Biaxial oriented filns, tubings,
flat fibers, or injection nould articles prepared fromthe polypropyl ene as
claimed in r fil . i i her,
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cl ai m 12wlypropylene as claimed in clalm 10.

14.Biaxial oriented films, tubings, flat fibers, or injection mould articles prepared from the

polypropylene as claimed in claim I1.

15. Biaxial oriented films, tubings, flat fibers, or injection mould articles prepared from the

polypropylene as claimed in claim 12.





