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like as the carrier and supporting a transition metal compound onto it, and that
the properties of the carrier are very important. In early stages, magnesium
chloride carriers were mainly prepared by employing a grinding method, which
is disadvantageous in that the resultant catalysts have a poor particle
morphology and thus the polymers produced by employing such catalysts also
have a poor particle morphology, more fine powders and a low apparent density.

Later on, it is proposed to prepare a carrier by employing a chemical method
wherein a magnesium compound is dissolved certain solvents and is then
precipitated to obtain the carrier having a uniform particle size distribution. For
example, Chinese Patent Application Publication No. CN1085569A discloses a
process for preparing a titanium catalyst, wherein a magnesium halide is
contacted with an alcohol having at least 6 carbon atoms in a hydrocarbon
solvent to form a magnesium solution, and is then reacted with an
organoaluminium compound to form a solid magnesium-aluminium complex
The solid magnesium-aluminium compolex is suspended in a hydrocarbon
solvent and then to the resulting suspension is added a tetravalent titanium
compound to form a solid titanium catalyst suitable for polymerizing ethylene.

Now many attempts have been made to further develop supported catalysts
having a controllable morphology. By employing such catalysts, it is possible to
prepare polymers having a particle morphology similar to that of the catalysts
and having high flowability, thus simplifying the procedures invalving the
preparation and/or post-treatment of the resulting polymers.

US Patent No. 4,399,054 discloses solid catalyst components for the
polymerization of propylene, having a particle size of 1 to 100 microns. The

~ carrier used for the components is an adduct having the formula MgX,snED,

wherein X is a halogen, n is a number from 1 to 3 and ED is an electron-donor
compound containing active hydrogen atoms such as ethanol and the like. Said
carrier is prepared by passing a homogeneous emuision of the moiten adduct

through a pipe under turbulent conditions and quenching the emulsion to
partially dealcoholize.
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The object of the present invention is to provide a process for preparing a carrier
used in olefin polymerization catalysts, which is simple and by which the
resultant carrier has a narrow particle size distribution, while the solid catalyst
components prepared from the carrier have high catalytic activity.

Summary of the Invention

The present invention in its one aspect provides a pracess for preparing a
carrier used in olefin polymerization catalysts, comprising suspending
anhydrous magnesium chloride in an inert hydrocarbon solvent and then under
stirring, activating the magnesium chioride with a C,-C, alcohol at a temperature
of 30°C to 200°C, preferably 60°C to 150°C, for 0.3 to 5.0 hours, with the molar
ratio of said alcohol to said magnesmm chloride being in the range of 0.05 to 2.5
preferably 0.1 to 1.0.

The present invention in |ts another aspect provides a process for preparing a
carrier used in olefin polymerization catalysts, comprising suspending
anhydrous magnesium chloride in an inert hydrocarbon solvent, pre-dispersing
the magnesium chloride with a dispersing agent, with the molar ratio of said
dispersing agent to said magnesium chloride is 0.01 to 2.0,and then under
stirring, activating the magnesium chloride with a G --Cg alcohal at a temperature
of 30°C fo 200°C, preferably 60°C to 150°C, for 0.3 to 5.0 hours, with the molar
ratio of said alcohol to said magnesium chloride being in the range of 0.05t0 2.5
preferably 0.1 toa 1.0.

Detailed Description of the Invention

The C,-C, alcohol used in the processes of the present invention can be ethanol,
propanol, isopropanol, butanol, hexanol, octano! or the mixtures thereof, more
preferably ethanol, isopropanol or butanol.

The inert hydrocarbon solvent used in the processes of the present invention
can be C;-C,s alkanes or C.-C, aromatic hydrocarbons, preferably C.-C,,
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processes of the present invention should be strictly controlled so that the molar
ratio of alcohol/magnesium is in the range of 0.05 to 2.5. When the molar ratio of -
alcohol/magnesium is larger than 2.5, the magnesium chloride suspension will
become toa viscous and thus the carrier having a good particle morphology and
a uniform particle size distribution can not be obtained; and when the molar ratio
of alcohol/magnesium is less than 0.05, the resultant solid catalyst component
will have very low acitivity.

In addition, the particle morphology and particle size distribution of the carrier
produced by the processes of the present invention are closely related to the
types and amounts of the alcohol used for activating. When ethanol is used for
activating, the magnesium chloride suspension will become too viscous in the
case of the molar ratio of alcohol/magnesium larger than 2.0 and thus a carrier
having a uniform particle size distribution can not be obtained; and when butanol
is used for activating, the magnesium chloride suspension will become too
viscous in the case of the molar ratio of alcohol/magnesium larger than 1.0 and
thus a carrier having a uniform particle size distribution can not be obtained.

Prior to activation by C,-C; alcohol, anhydrous magnesium chloride may be
preferably pre-dispersed by a dispersing agent, so as to avoid the adherence of
the carrier during the preparation(which influences the particle morphology and
the particle size distribution of the resultant carrier) and to obtain solid catalyst
components having higher catalytic activity from the carrier. The conditions for
pre-dispersing, such as temperature and the stirring rate, can be same as those
in the activation step, and the molar ratio of the dispersing agent to anhydrous
magnesium chloride is controlled to be in the range of 0.01 to 2.0. When the
molar ratio of the dispersing agent to the magnesium chloride is larger than 2.0,
the magnesium chloride will become dissolved or a colloid will be formed, which
influences the particle morphology and the particle size distribution of the
resultant carrier. The dispersing agent used for pre-dispersing can be selected
from the group consisting of alkoxides of titanium having the formula Ti(OR),,
wherein R is C,-C, alkyl group, and C,;-Cy alcohols, preferably tetrabutoxy
titanium, tetraethoxy titanium, tetrapropoxy titanium, propanol or butanal.

The carrier produced by the processes of the present invention is suitable for
preparing solid catalyst components for Ziegler-Natta catalysts and the solid
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The solid catalyst components prepared from the carrier produced by the
processes of the present invention are suitable for polymerizing ethylene and
copolymerizing ethylene with alpha-olefins. When used for (co)polymerizing, it is
necessary to add as cocatalyst an alkyl aluminium, preferably triisobutyl
aluminium, triethyl aluminium or tri-n-butyl aluminium, with Al/Ti ratio being
suitably 20 to 800, preferably 20 to 300, by mole,

Since in the present invention, the carrier is directly prepared by suspending
anhydrous magnesium chloride in an inert hydrocarbon solvent, the process
accarding to the present invention can not only reduce the amount of alcohol
used, but also eliminate the dealcoholization step and thus can simplify the
preparation of the carrier, in comparison with the conventional processes which
comprise firstly preparing a magnesium chloride e alcohol adduct and then
partially dealcoholizing. Moreover, the solid catalyst component particles
prepared from the carrier produced by the processes of the present invention

have high flowability, narrower particle size distribution and higher catalytic
activity.

Examples

The following examples illustrate the present |nven'uon in more details and the
present lnve_ntaon is not limited to them.

Example 1

To a glass bottie equipped with a reflux condenser and a mechanical stirrer is
placed 1.47g9(0.015mol) of anhydrous magnesium chloride powder
(manufactured by Fushun Petroleum Factory No. 3) under an atmosphere of
nitrogen, followed by 30ml of n-decane. The content is heated up to a
temperature of 80°C and 0.9mi{0.015mol) of ethanol is added dropwise under a
stirring rate of 300rpm to form a suspension containing uniform solid particles.
The suspension is further heated up to 150°C and reacted at that temperature
for 1 hour. At the end of the reaction, the suspension is cooled down to 80°C to
obtain a particulate carrier having a particle size of 5 to 150 microns(measured
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Catalyst Component A is 2.62 percent by weight, measured by Inductively
Coupled Plasma-Atomic Emission Spectrometry(ICP/AES).

Example 2

The solid catalyst component is prepared as described in Example 1, except
that the amount of ethanol is changed to 1.4mi(the molar ratio of
alcohol/imagnesium: 1.5). The resulting catalyst component B is particles which
can flow easily, with a particle size of 10 to 100 microns. The titanium content of
Catalyst Component B is 5.84 percent by weight.

Example 3

The solid catalyst component is prepared as described in Example 1, except
that the amount of ethanol is changed to 0.45mi(the molar ratio of
alcohol/magnesium: 0.5). The resulting catalyst component C is particles which
can flow easily, with a particle size of 10 to 100 microns. The titanium content of
Catalyst Component C is 1.84 percent by weight.

Example 4 _
To a glass bottle equipped with a reflux condenser and a mechanical stirrer is
placed 1.0g(0.0105mol) of anhydrous magnesium chloride(manufactured by
. Fushun Petroleum Factory No. 3) under an atmosphere of nitrogen, followed by
40ml of n-decane. The content is heated up.to a temperature of 130°C and
0.8ml(0.0105mol) of isopropanol is added dropwise under a stirring rate of
600rpm to form a suspension containing uniform solid particles which can
sediment easily and stirring is continued at 130°C for 1 hour to form a particulate
carrier having a particle size of 5 to 150 microns. To the resulting carrier is
added 6ml of TiCl,(manufactured by Beijing Zhonglian Chemical Reagent
Factory) under stirring and the mixture is reacted for 0.5 hour. The resulting solid
is washed four times with 120mi of hexane and dried at 60°C to obtain a solid
catalyst component D, which has an average particle size of 43 microns and the
particles having a particle size in the range of 10 to 100 microns are 95 percent
by weight. The titanium content of Catalyst. Component D is 5.54 percent by
weight.

Example 5
In this example, magnesium chloride is first pre-dispersed and then activated so
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o 1%0 microns. To the resulting carrier is added 2.3mi(0.021mol) of TiCl, under
stirring and the mixture is reacted at 60°C for 0.5 hour. The resulting solid is
washed four times with 120ml of hexane and dried at 60°C to obtain a solid
catalyst component E, which has an average particle size of 30 microns and the
particles having a particle size in the range of 10 to 100 microns are 80 percent
by weight. The titanium content of Catalyst Component E is 7.41 percent by
weight.

Example 6

The carrier and the solid catalyst component are prepared as described in
Example 5, except that upon activating, 0.3mi(5.2x10mol) of ethanol is used.
The resuliing solid catalyst component F has an average particle size of 34
microns and the particles having a particle size in the range of 10 to 100 microns
are 85 percent by weight. The titanium content of Catalyst Component F is 6.14
percent by weight,

Example 7 -

The carrier and the solid catalyst component are prepared as described in
Example 5, except that the amount of tetrabutoxy titanium is changed to
0.2ml(5.88x10™mol) and upon activating, 0.28ml{3.06x10mol) of n-butanol is
used. The resulting solid catalyst component G has an average particle size of
27 microns and the particles having a particle size in the range of 10 to 100
microns are 92 percent by weight. The titanium content of Catalyst Component
G is 7.61 percent by weight.

Example 8

The carrier and the solid catalyst component are prepared as described in
Example 5, except that upon pre-dispersing, 0.1ml(2.94x10“mol) of tetrabutoxy
titanium is added and upon activating, 0.15mi(1.64x10°mol) of n-butanol is
added. The resuiting solid catalyst component H has an average particle size of
33 microns and the particles having a particle size in the range of 10 to 100
microns are 90 percent by weight. The titanium content of Catalyst Component
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that time, 1.23ml(0.021mal) of ethanol is added dropwise and the resulting
mixture is activated for 1 hour. To the resulting carrier is added 10mi of TiCl, and
the mixture is reacted for 0.5 hour. The resulting solid is washed four times with
120m! of hexane and dried at 60°C to obtain a solid catalyst component K, which
has an average particle size of 23 microns and the particles having a particle
size in the range of 10 to 100 microns are 85 percent by weight. The titanium
content of Catalyst Component K is 3.98 percent by weight,

Examples 10-18
In these examples, ethylene is polymerized under normal pressure so as to
study the reaction activity of the solid catalyst components.

A 500m! three-necked flask equipped with a stirrer and a thermostatic system is
displaced three times with nitrogen and then once with ethylene, and 100ml of
hexane, 2ml of 1.5mol/l solution of triisobutyl aluminium in hexane and 30mg of
a solid catalyst component are then added into the flask. The stirrer is started
and then ethylene is fed. The polymerization is conducted at a temperature of
40°C and a pressure of 0.1MPa for 2 hours and then is quenched by 2ml of
ethanol to obtain palyethylene particles which can flow easily. The activity of the
catalyst component is listed in Table 1.

Examples 19-21
In these examples, ethylene is polymerized under high pressure.

To a 2 liters autoclave is added 1 liter of dry hexane under an atmosphere of
nitrogen, followed by 0.012g of a catalyst component and 1.0ml of 1.0molfi
solution of triethylaluminium in hexane. The reaction mixture is heated up to
80°C and then to the autoclave is fed hydrogen until a pressure of 0.26MPa is
reached. Ethylene is then continuously fed to the autoclave for 2 hours so that
the total pressure inside the autoclave is maintained at 0.7MPa. At the end of
polymerization, polymers are isolated from hexane and dried to obtain
polyethylene particles which can flow easily The activity of the catalyst
component and the properties of the polymers are listed in Table 2.
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i nvention drggsuitable for polymefixi ng {8.541 ene and ¢49869neri zi ng
ethylene\Mt{anpha ol efrns. Wien[gsed flgr4{co) pol yne[ 2488, it is
necessary t gcru as-cocaral yST an @ Kyl |a g nium preéperAbly triisobutyl
al um ni um L16—UL117| aumnrunT o Tg = - QUE gy ar um i Uiyspegh AT7 T Tatio
bei ng 17 H 8.76 11415
18 K 3.98 17185
Table 2
ltem | Catalyst Component | Polyethylene
No. | Activity, Melt index, | Particle Size, wt%
Ex. gPE/gTi /| P <63um | 63-600um | >600um
19 K 750000 1.21 2.5 94.5 3.0
20 E 930000 3.02 2.1 96.1 1.8
21 D . [660000 0.88 2.8 95.3 1.9
—_—
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suitably 20.to 800, lpr(;lsoer? aE?PyITZPOQTF%T JBPEERK hB1 TO SPRSESE9S¢ he pr esenf. 12
invention, the carrier is directly prepared by suspendi ng anhydrous
magnesi um chl oride in an inert hydrocarbon solvent, the.ptocess according
to the present invention can not only requgps SREERHASBEEN § al cohol used,
but al so el icg'i.nate the deal coholization §tep apgpiiApep can Fi nplify the
preparation AWPe carrier, in conpari so ] onal processes

whi ch conprise firstly preparing a nagnesium chloride * al cohol adduct and
then partialll A geocesshidri preparind/er eanrier ,uscdeinsolefid pohimeénzdtiorooatalysts,
particles pegpgy 'q ﬁ&?difx@r rérﬁfyFFH&E’“ ki€ cR|de@SSPES 9h tiRert
present invention Have_ Rl Wa o) | |tr¥ napgrower ar%l Sl ze .

di stributi oﬁ‘ygfﬂfaﬁ ef® Xgrt‘ Ii/"fji QY \Fﬁ"y.s 'rﬁuﬂgnpftggla n&’&l J“E;%ﬁrhegs“é’}?anm es
i |l ustrate Chiorigecyithe ¢nGealcobal i tasmreratirgiafl S03m do 2R G rvdthethe MalaENt i on
is not |im ratb v shidealcobalaosaid indgnesiuh ahivrivet hding dm thepredgenott ®O& toef | ux
condenser amdga nechanical stirrer is placed 1.47g(0.015nmol) of anhydrous

magnesi um chl ori de powder (manufactured by Fushun Petrol eum Factory No. 3)

under an at rms_‘%here of . ) . . . .
2. The pracess according to claim 1, further comprising pre-dispersing said

anhydrous magnesium chioride with a dispersing agent at a temperature of
30°C to 200°C prior to the activation step, wherein said dispersing agent is
alkoxides of titanium having the formula Ti(OR),, wherein R is C,-Cg alkyl
group, or C,-C, alcohols and the molar ratio’ of said dispersing agent to said
magnesium chloride is 0.01 to 2.0.

3. The process according to claims 1 or 2, wherein said C,-C, alcohol used in
the activation step is selected from the group consisting of ethanol, propanal,
isopropanol, butanol, hexanol, octanol or the mixtures thereof.

4. The process according o claim 2, wherein said dispersing agent is selected .
from tetrabutoxy titanium, tetraethoxy titanium, and tetrapropoxy titanium.

5. The process according to claim 2, wherein said dispersing agent is selected
from propanol, butanol, hexanol, octanol and the mixtures thereof.

6. The process according to claims 1 or 2, wherein said inert hydrocarbon
solvent is selected from Cs-C,; alkanes and C,-C, aromatic hydracarbons.

7. The process according to claim 6, wherein said inert hydrocarbon solvent is
selected from C;-C,, alkanes.

8. The process according to claims 1 or 2, wherein said aicohol or said
dispersing agent is added at a temperature of 60°C to 150°C.

9. The process according to claims 1 or 2, wherein said C,-C, alcohol is added
at a stirring rate of 30 to 3000 rpm.

10. The process according to claim 2, wherein said dispersing agent is added -
at a stirring rate of 30 to 3000 rpm.

This Sheet Has Been R
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ni:trogen, followed by 30m" of n GRTETTRAPEISRK 4kt o0 | aBHETpea up to a p, g3
tenperature of 80C and 0.9nm (0.015n0l) of ethanol is added dropw se under a
stirring rate of 300rpmto forma suspension containing uniformsolid
particles. The suspension is further heated up to 150[err R' -reaeted af
t hat tenper thjgte for 1 hour. At the end of the reaction, Q@SB

Bich SASBEEN
cool ed down ﬁﬁterr] Cto obtain a particulate carrier having PeEPMEEﬂ)c! e

size of 5 to 150 mcrons(neasured - -5- by enploying a | aser partrcte

anal yzer, Mitel pr@shERTerfidrirel a8 % agirotesk foy pdparitga Eariepuséd anolefiB) . To
.the resul t'CE;%l rrii%fon' Scaﬁélg% 18 pﬁ§i8§' @uéﬁérﬁdiﬁ %Hh?@'oﬁ%e?n dsfirh' N9
Zhongl i an g cal, e%ﬁl%%h %cto‘rg% url1 . StI,[r1Ing.an " he m xt reths t hen
heated up t& Gﬁéprﬂ ihydrgeandan Soivent and dhei Lhdar stifige. achvaiing they, o
“resul ting s&agnesiumeiteride with a iGxGs alcoholiatonternperatyraned INE o 28 Gat
60[ err] C t owaiht thennlaofatid ofasaid yaitohod tp avaid magnesiuns chivrigleabeingdnabe
particle sizgngé ofd.08 &4 21 MOrEOVEE il JFddrotoGRake the BeslitRAt EARlyBts nidte! N the
Fange of 10 ffivd Othe brdcdids fcoratilg 15 thE Prelent il &Nton L85 fiithd ndlde gt ent
pre~dispersing step conducted prior to the activation step, wherein the
dispersing agent is alkoxides of titanium or.C,-C, alcohols and the molar ratio
of said dispersing agent to said magnesium chloride is 0.01 to 2.0. The catalyst
prepared from the resultant carrier is suitable for polymerizing ethylene or
compolymerizing ethylene with alpha-olefin.

i
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catal yst conmponent is prepared as d anple 1, exg%&tﬁﬁgaﬂj the\
anount of ethanol is changed to 1.4m (the nmol ar aﬁt‘% ghesi um
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easily, with article size of 10 to 10Q.m The titani um cont ent of
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cat al yst conponent is prepared as described in Exanple 1, except that the
amount of et Wdlofitﬁe fvenged to 0.45nm (the nolar ratio of
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4 To a glass Csmqul@eSqugﬁ@qr-Nattﬁ rwh-eﬁnmwmﬂdna@v&tmmtham cal
stirrer is placed 1.0g(0.0105n0l) of anhydrous nagnesi um

chl ori de( man@ar&htsRofitMe MwdhtionPet r ol eum Factory No. 3) under an

atmospher e of @i\ &PRGHwn 104! YR Le¥ency supported catalysts for polymerizing olefins
are prepared by using inorganic materials such as magnesium chloride and the

like as the carrier and supporting a transition metal compound onto it, and that
the properties of the carrier are very important. In early stages, magnesium
chloride carriers were mainly prepared by employing a grinding method, which
is disadvantageous in that the resultant catalysts have a poor particle
morphology and thus the polymers produced by employing such catalysts also
have a poor particle morphology, more fine powders and a low apparent density.

Later on, it is proposed to prepare a carrier by employing a chemical method
wherein a magnesium compound is dissolved certain solvents and is then
precipitated to obtain the carrier having a uniform particle size distribution. For
example, Chinese Patent Application Publication No. CN1085569A discloses a
process for preparing a titanium catalyst, wherein a magnesium halide is
contacted with an alcohol having at least 6 carbon atoms in a hydrocarbon
solvent to form a magnesium solution, and is then reacted with an
organoaluminium compound to form a solid magnesium-aluminium complex.
The solid magnesium-aluminium compolex is suspended in a hydrocarbon
solvent and then to the resulting suspension is added a tetravalent titanium
compound to form a solid titanium catalyst suitable for polymerizing ethylene.

Now many attempts have been made to further develop supported catalysts
having a controllable morphology. By employing such catalysts, it is possible to
prepare polymers having a particle morphology similar to that of the catalysts
and having high flowability, thus simplifying the procedures involving the
preparation and/or post-treatment of the resulting polymers.

US Patent No. 4,399,054 discloses solid catalyst components for the
polymerization of propylene, having a particle size of 1 to 100 microns. The
carrier used for the components is an adduct having the formula MgX,enED,
wherein X is a halogen, n is a number from 1 to 3 and ED is an electron-donor
compound containing active hydrogen atoms such as ethanol and the like. Said
carrier is prepared by passing a homogeneous emulsion of the molten adduct
through a pipe under turbulent conditions and quenching the emulsion to
partially dealcoholize.
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chemical treatment, and the removal of alcohol by chemical treatment is
conducted by adding sufficient amounts of a dealcoholizing agent to react with
OH groups contained in the adduct. The dealcoholizing agent is usually selected
from consisting of the group of alkyl aluminium such as triethyl aluminium and
triisobutyl aluminium, silicon halides and tin halides.

The object of the present invention is to provide a process for preparing a carrier
used in olefin polymerization catalysts, which is simple and by which the
resultant carrier has a namrow particle size distribution, while the solid catalyst
components prepared from the carrier have high catalytic activity.

Summary of the Invention

The present invention in its one aspect provides a process for preparing a
carrier used in olefin polymerization catalysts, comprising suspending
anhydrous magnesium chloride in an inert hydrocarbon solvent and then under
stirring, activating the magnesium chloride with a C,-C, alcohol at a temperature
of 30°C to 200°C, preferably 60°C to 150°C, for 0.3 to 5.0 hours, with the molar
ratio of said alcohol to said magnesium chloride being in the range of 0.05 to 2.5,
preferably 0.1 to 1.0.

The present invention in its another aspect provides a process for preparing a
carrier used in olefin polymerization catalysts, comprising suspending
anhydrous magnesium chloride in an inert hydrocarbon solvent, pre-dispersing
the magnesium chloride with a dispersing agent, with the molar ratio of said
dispersing agent to said magnesium chloride is 0.01 to 2.0,and then under
stirring, activating the magnesium chloride with a C,-C, alcohol at a temperature
of 30°C to 200°C, preferably 60°C to 150°C, for 0.3 to 5.0 hours, with the molar
ratio of said alcohol to said magnesium chioride being in the range of 0.05 to 2.5,
preferably 0.1 to 1.0.

Detailed Description of the Invention

The C,-C, alcohol used in the processes of the present invention can be ethanol,
propanol, isopropanol, butanol, hexanol, octanol or the mixtures thereof, more
preferably ethanol, isopropanol or butanol.

The inert hydrocarbon solvent used in the processes of the present invention

can be C;-C,; alkanes or C,-C, aromatic hydrocarbons, preferably C,-C,,
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as to prepare the carrier. To a glass bottle equipq ivmth a reflux j
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sedi nent easily. 0.6m (0.0104nol) of ethanol is added dropw se and the
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mol ) of Ti rp%&g}s?gf?gﬁ 39:28 xture is reacted at 60[err]C for

0.5 hour. The resulting solid is washed four tinmes with 120m of hexane and
dried at 60Tke @htoun oflf.aCHaleohol ustdfor @ctiedtingtieomaghesiumithiofidéds theen

aver agﬁ Itoﬁcra pricek8séd 8fthelprdfertiifvértoncdHbuld Be REHd Iy daptrolled sBdnat tﬁérrﬁd)l‘éP e
|
{1 tant om od a{ﬂérbﬁ%@%%@s%%%ﬁaﬁﬁfa@% Q50375 258 When B (e rpllS o
co ollmagnesmm is larger than 2.5, the magnesium chioride suspens:on will
become too viscous and thus the carrier having a good particle morphology and
a uniform particle size distribution can not be obtained; and when the molar ratio
of alcohol/magnesium is less than 0.05, the resultant solid catalyst component
will have very low activity.

In addition, the particle morphology and particle size distribution of the carrier
produced by the processes of the present invention are closely related to the
types and amounts of the alcohol used for activating. When ethanol is used for
activating, the magnesium chloride suspension will become too viscous in the
case of the molar ratio of alcohol/magnesium larger than 2.0 and thus a carrier
having a uniform particle size distribution can not be obtained; and when butanol
is used for activating, the magnesium chloride suspension will become too
viscous in the case of the molar ratio of alcohol/magnesium larger than 1.0 and
thus a carrier having a uniform particle size distribution can not be obtained.

Prior to activation by C,-C; alcohol, anhydrous magnesium chloride may be
preferably pre-dispersed by a dispersing agent, so as to avoid the adherence of
the carrier during the preparation(which influences the particle morphology and
the particle size distribution of the resultant carrier) and to obtain solid catalyst
components having higher catalytic activity from the carrier. The conditions for
pre-dispersing, such as temperature and the stirring rate, can be same as those
in the activation step, and the molar ratio of the dispersing agent to anhydrous
magnesium chloride is controlled to be in the range of 0.01 to 2.0. When the
molar ratio of the dispersing agent to the magnesium chioride is larger than 2.0,
the magnesium chloride will become dissolved or a colloid will be formed, which
influences the particle morphology and the particle size distribution of the
resultant carrier. The dispersing agent used for pre-dispersing can be selected
from the group consisting of alkoxides of titanium having the formula Ti(OR),,
wherein R is C,-C, alkyl group, and C,;-C, alcohols, preferably tetrabutoxy
titanium, tetraethoxy titanium, tetrapropoxy titanium, propanol or butanol.

The carrier produced by the processes of the present invention is suitable for
preparing solid catalyst components for Ziegler-Natta catalysts and the solid



®

‘descri bed in Exanple 5, except that upon activati
of ethanol is used. The resulti ng solid catalyst ‘ 10
particle size of 34 microns and the particles havijng a partlcle Size
range of 10 to 100 nmicrons are 85 percent by weig 9 -c-ONt ent

SL dc?L Zl Zif . Eema%ﬂagfs ¢arl Be Preggbred g%anv%a%ﬁ}am% ' o&hr? EH%(%&L rpogr
except that ?ﬁ%%kféo e §$“F‘B£rb?§%se§é 99 e Rgssre ?ﬁ‘* §e°§r st imventiof |
0.2m (5. 88x1§|§‘§9¢’} )”a’%tim mYSEQGAreen melvent.2 &on Eory jsreddeds a
n- but anol i s titanigm hetiderie s armagntssuchdthetithel mardahp@ﬁmagr@shmtlmnlmesage
particle siza: ﬂBOZﬁrefer@bmﬁ 190 thé'@eélﬂtfﬁg flbeGré RVthes réadtatitdt d enfderbture t he
range of 10 ﬁtﬁspr_}"f%f 1156% "f&;@*ﬁ %enédr a@LH{E £RgLaNt
of Catal yst n‘g rcen t %3{% fho carr |Ver
and the soli d"¢5% Fﬁfb‘”% d e‘spW an4pe QFaErh %ﬁf)mg 8
except that irsértltgwelrruhgme? sthﬁ@bymmng(sphdzpaiajyétrmmmr;erufparbﬁleatb\awmg/a
particle size of 5 to 200 microns. The titanium halide used can be preferably
TiCl,, and the resulting solid catalyst component has a titanium content of 0.2 to
20.0 percent by weight.

aver age
in the

The solid catalyst components prepared from the carrier produced by the
processes of the present invention are suitable for polymerizing ethylene and
copolymerizing ethylene with alpha-olefins. When used for (co)polymerizing, it is
necessary to add as cocatalyst an alkyl aluminium, preferably triisobutyl
aluminium, triethyl aluminium or tri-n-butyl aluminium, with Al/Ti ratio being
suitably 20 to 800, preferably 20 to 300, by mole.

Since in the present invention, the carrier is directly prepared by suspending
anhydrous magnesium chloride in an inert hydrocarbon solvent, the process
according to the present invention can not only reduce the amount of aicoho!
used, but also eliminate the dealcoholization step and thus can simplify the
preparation of the carrier, in comparison with the conventional processes which
comprise firstly preparing a magnesium chloride e alcohol adduct and then
partially dealcoholizing. Moreover, the solid catalyst component particles
prepared from the carrier produced by the processes of the present invention
have high flowability, narrower particle size distribution and higher catalytic
activity.

Examples
The following examples illustrate the present invention in more details and the
present invention is not limited to them.

Example 1
To a glass bottle equipped with a reflux condenser and a mechanical stirrer is
placed 1.47g(0.015mol) of anhydrous magnesium chioride powder
(manufactured by Fushun Petroleum Factory No. 3) under an atmosphere of
nitrogen, followed by 30ml of n-decane. The content is heated up to a
temperature of 80°C and 0.9m|(0.015mol) of ethanol is added dropwise under a
stirring rate of 300rpm to form a suspension containing uniform solid particles.
The suspension is further heated up to 150°C and reacted at that temperature
for 1 hour. At the end of the reaction, the suspension is cooled down to 80°C to
_obtain a particulate carrier having a particle size of 5 to 150 microns(measured
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tltanl umis added and upon activating, 0.15m (1. 6 x10[ £5 Maw! 2008f ¢n but anol
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80[ err] C and terpergtare foriDhours] Tok)resliting Bolidivwashed foladtirfe® WhSER0MI0SF a
hexane and dried at 60°C to-obtain a solid catalyst component A, which has an
average particle size of 33 microns and the particles having a particle size in the
range of 10 to 100 microns are 90 percent by weight. The titanium content of
Catalyst Component A is 2.62 percent by weight, measured by Inductively
Coupled Plasma-Atomic Emission Spectrometry(ICP/AES).

Example 2

The solid catalyst component is prepared as described in Example 1, except
that the amount of ethanol is changed to 1.4mi(the molar ratio of
alcohol/magnesium: 1.5). The resulting catalyst component B is particles which
can flow easily, with a particle size of 10 to 100 microns. The titanium content of
Catalyst Component B is 5.84 percent by weight.

Example 3

The solid catalyst component is prepared as described in Example 1, except
that the amount of ethanol is changed to 0.45mi(the molar ratio of
alcohol/magnesium: 0.5). The resulting catalyst component C is particles which
can flow easily, with a particle size of 10 to 100 microns. The titanium content of
Catalyst Component C is 1.84 percent by weight.

Example 4

To a glass bottle equipped with a reflux condenser and a mechanical stirrer is
placed 1.0g(0.0105mol) of anhydrous magnesium chioride(manufactured by
Fushun Petroleum Factory No. 3) under an atmosphere of nitrogen, followed by
40ml of n-decane. The content is heated up to a temperature of 130°C and
0.8ml(0.0105mol) of isopropanol is added dropwise under a stirring rate of
600rpm to form a suspension containing uniform solid particles which can
sediment easily and stirring is continued at 130°C for 1 hour to form a particulate
carrier having a particle size of 5 to 150 microns. To the resulting carrier is
added 6ml of TiCl(manufactured by Beijing Zhonglian Chemical Reagent
Factory) under stirring and the mixture is reacted for 0.5 hour. The resulting solid
is washed four times with 120ml of hexane and dried at 60°C to obtain a solid
catalyst component D, which has an average particle size of 43 microns and the
particles having a particle size in the range of 10 to 100 microns are 95 percent

by weight. The titanium content of Catalyst Component D is 5.54 percent by
weight. :

Example 5
In this example, magnesium chloride is first pre-dispersed and then activated so
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resulting mixture is reacted for 1 hour to form a carrier having a particle size of 2
to 150 microns. To the resuiting carrier is added 2.3mi(0.021mol) of TiCl, under
stiring and the mixture is reacted at 60°C for 0.5 hour. The resulting solid is
washed four times with 120ml of hexane and dried at 60°C to obtain a solid
catalyst component E, which has an average particle size of 30 microns and the
particles having a particle size in the range of 10 to 100 microns are 80 percent
by weight. The titanium content of Catalyst Component E is 7.41 percent by
weight. -

Example 6

The carrier and the solid catalyst component are prepared as described in
Example 5, except that upon activating, 0.3ml(5.2x10°mol) of ethanol is used.
The resulting solid catalyst component F has an average particle size of 34
microns and the particles having a particle size in the range of 10 to 100 microns
are 85 percent by weight. The titanium content of Catalyst Component F is 6.14
percent by weight.

Example 7

The carrier and the solid catalyst component are prepared as described in
Example 5, except that the amount of tetrabutoxy titanium is changed to
0.2mi(5.88x10™mol) and upon activating, 0.28ml(3.06x10°mol) of n-butanol is
used. The resulting solid catalyst component G has an average particle size of
27 microns and the particles having a particle size in the range of 10 to 100
microns are 92 percent by weight. The titanium content of Catalyst Component
G is 7.61 percent by weight.

Example 8

The carrier and the solid catalyst component are prepared as described in
Example 5, except that upon pre-dispersing, 0.1ml(2.94x10“mol) of tetrabutoxy
titanium is added and upon activating, 0.15mi(1.64x10*mol) of n-butanol is
added. The resulting solid catalyst component H has an average particle size of
33 microns and the particles having a particle size in the range of 10 to 100
,microns are 90 percent by weight. The titanium content of Catalyst Component
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catal yst conponent is listed in Table 1. Exanples 19-213
-ethyl ene is polynerized under high pressure. To a 2 litler]s autocl ave i 3
added 1 liter of dry hexane under an atnosphere of nitrloden] 5f MAYo2880 by
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t he end of
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To a glass bottle equipped with a reflux condenser and a mechanical stirrer is
placed 1.47g(0.015mol) of anhydrous magnesium chloride under an

atmosphere of nitrogen, followed by 40mi of n-heptane. The content is heated

up to 80°C and 0.3mi(3.28x10*mol) of n-butanol is added dropwise under a
stirring rate of 300rpm and the resulting mixture is pre-dispersed for 1 hour. After
that time, 1.23mi(0.021mol) of ethanol is added dropwise and the resuiting
mixture is activated for 1 hour. To the resulting carrier is added 10mi of TiCl, and
the mixture.is reacted for 0.5 hour. The resulting solid is washed four times with
120ml of hexane and dried at 60°C to obtain a solid catalyst component K, which
has an average particle size of 23 microns and the particles having a particle

‘'size in the range of 10 to 100 microns are 85 percent by weight. The titanium

content of Catalyst Component K is 3.98 percent by weight.

Exampies 10-18
In these. examples, ethylene is polymerized under normal pressure so as to
study the reaction activity of the solid catalyst components.

A 500ml three-necked flask equipped with a stirrer and a thermostatic system is
displaced three times with nitrogen and then once with ethylene, and 100ml of
hexane, 2ml of 1.5mol/l solution of triisobutyl aluminium in hexane and 30mg of
a solid catalyst component are then added into the flask. The stirrer is started
and then ethylene is fed. The polymerization is conducted at a temperature of
40°C and a pressure of 0.1MPa for 2 hours and then is quenched by 2ml of
ethanol to obtain polyethylene particles which can flow easily. The activity of the
catalyst component is listed in Table 1.

Examples 19-21
In these examples, ethylene is polymerized under high pressure.

To a 2 liters autoclave is added 1 liter of dry hexane under an atmosphere of
nitrogen, followed by 0.012g of a catalyst component and 1.0ml of 1.0mol/l
solution of triethylaluminium in hexane. The reaction mixture is heated up to
80°C and then to the autoclave is fed hydrogen until a pressure of 0.26MPa is
reached. Ethylene is then continuously fed to the autoclave for 2 hours so that
the total pressure inside the autoclave is maintained at 0.7MPa. At the end of
polymerization, polymers are isolated from hexane and dried to obtain
polyethylene particles which can flow easily. The activity of the catalyst
component and the properties of the polymers are listed in Table 2.

-

ol rization, polyners are isolated fromhexane and dried to
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Ex. gPE/ gTi 10
A 2. 62 REREATEM B 5.84
8220 12 E@. SHEET 84 9674 13
D 5.54 1 4 E 7.41
22483 15 Q?%ﬂv Fzm 6.14 8 - 21172 16 )
G 7. 61 15768 17 He _ .
11415 18 3.98 1'?]%%ng@1-28‘45§;1
Cat al yst Conponent - — Activity, Melt I ndex, Particle
Size, W % EX.Table 1 gPE/ gTi M[err] <63[err]m 63-600[err]m
>600[ err] m 19 21 : 1 : : D
E 930000 |gy 3glyst Compgent | N&: o fv‘:trl}oe'ﬁ T 21 ggg%%c AR
11 B 5.84 8220
12 C 1.84 9674
13 D 5.54 10469
14 E 7.41 22483
15 F 6.14 21172
16 G 7.61 15768
17 H 8.76 11415
18 K 3.98 17185
Table 2 :
tem | Catalyst Component | Polyethylene
No. | Activity, Melt Index, | Particle Size, wt%
Ex. gPE/gTi Ml, .6 <63um | 63-600um| >600um
19 K 750000 1.21 2.5 94.5 3.0
20 E 930000 3.02 2.1 96.1 1.8
21 D 660000 0.88 2.8 95.3 1.9
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-9-.C|aims 1. A procEggnd e carrier used in olefin
‘ol yneri zation cat al S’EEMWVSHEE quspendi ng anhydrous magnesi um
chloride in an inert{hydrocarbon soljvgnt and then under stirring,

activating the magnesi bm{@hIMRY @@gdvit] a Cerr]-Clerr] al cohol at a
tenperature of 30[erf]lCto 200[err]§,, wi th9t-he nolar ratio of said al cohol

to said nmagnesi um chj of T odE~beirmg—TmTt e range : 2 - The
process acg % tolclaim1, further jconpri si ﬁ{fpgﬁga e$§§ sai d

anhydr ous nug um ¢hloride with a dispersing agent at a tenperature of
30[err]Cto 200[err]C prior to the activation step, wherein said di spersing
agent is al Rof peacest for tprepanringhaveargert bsed an roléfin Polyekdrizatioh, cam?stel n Ris
Cerr] 2- C eeoinphibify  suspandiy ShAydous] ahag né’éueﬁ;h%ﬁloﬁaé tuhe éFP' at o
of said disp Qﬁbcﬁ'ge#ﬁ veril %ﬁadt g\@ﬁbp@tﬁn ggp &%I q
process acc ﬁbc | erein use
in the acti g%“é’ @F%‘? aftﬁmﬂef‘#é'r% % M’@t hdhe&planol |

pr opanol , ratlo of said alcohol to said magnesium chloride belng in the range of O 05 to

2. The process according to claim 1, further comprising pre-dispersing said
anhydrous magnesium chloride with a dispersing agent at a temperature of
30°C to 200°C prior to the activation step, wherein said dispersing agent is
alkoxides of titanium having the formula Ti(OR),, wherein R is C,-C4 alkyl
group, or C;-C, alcohols and the molar ratio of said dispersing agent to said
magnesium chloride is 0.01 to 2.0.

3. The process according to claims 1 or 2, wherein said C,-C; alcohol used in
the activation step is selected from the group consisting of ethanol, propanal,
isopropanol, butanol, hexanol, octanol or the mixtures thereof.

4. The process according to claim 2, wherein said dispersing agent is selected
from tetrabutoxy titanium, tetraethoxy titanium, and tetrapropoxy titanium.

5. The process according to claim 2, wherein said dispersing agent is selected
from propanol, butanol, hexanol, octanol and the mixtures thereof.

6. The process according to claims 1 or 2, wherein said inert hydrocarbon
solvent is selected from C;-C,s alkanes and C¢-Cq aromatic hydrocarbons.

7. The process according to claim 6; wherein said inert hydrocarbon solvent is
selected from C;-C,, alkanes.

8. The process according to claims 1 or 2, wherein said alcohol or said
dispersing agent is added at a temperature of 60°C to 150°C.

9. The process according to claims 1 or 2, wherein said C,-C, alcohol is added
at a stirring rate of 30 to 3000 rpm.

10. The process according to claim 2, wherein said dispersing agent is added
at a stirring rate of 30 to 3000 rpm.

. * c L ] s *
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| sopropanol , - butanol, hexanol, octanol or the m xtures thereof. 4. The
‘process according to claim2, wherein said dispersing agent is sel ected

fromtetrabutoxy titanium tetraethoxy titanium titani um
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5. The process according to claim2, wh in said disp S

sel ected from propanol, butanol, hexanol’” octanol and the m xtures thereof.

6. The process according to clainms 1 or 2, wherein said inert hydrocarbon
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hydr ocarbons. . 7. The process according to claim®6, wherein said inert

hydr ocar bon Ms\’@ﬁt is selected from(err]-Cferr] al kanes. 8. The process

according to clains 1 or 2, wherein said al cohol or said dispersing agent

i s added at Theesresenttinventioh reites td £procebsForeprep@ring .a Grdepusexbisolefin

chf,r f"r I“g t(r) gS?MéfFangoﬁr catalV§18" Sdinsiing CEespdrding’ éﬂmﬁiréebomgﬁeairmﬁg at

st o1 62 4 2hectlh e s B Safe oAl T e S gedelng i

rpm magnesium chloride with a C,-C4 alcohol at a temperature of 30°C to 200°C,
with the molar ratio of said alcohol to said magnesium chloride being in the
range of 0.05 to 2.5. Moreover, in order to make the resultant catalysts more
active, the process according to the present invention can further include a
pre-dispersing step conducted prior to the activation step, wherein the
dispersing agent is alkoxides of titanium or C;-C, alcohols and the molar ratio
of said dispersing agent to said magnesium chloride is 0.01 to 2.0. The catalyst
prepared from the resultant carrier is suitable for polymerizing ethylene or

- compolymerizing ethylene with alpha-olefin.
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