
Description       Process for the preparation of a poly-l-olefin       The
invention relates to a process for the preparation of 5 a poly-l-olef in in
the form of spherical particles by     means of a highly active Ziegler
catalyst in the form of     spherical particles.       A large number of
catalysts of the Ziegler type for the     polymerization of alpha-olefins
are already known. Many 10  of these catalysts are based on magnesium
chloride as the      support, which is obtained by reacting an
organomagnesium      compound R[err]Mg with an organochlorine compound R'
-Cl such      as carbon tetrachloride (of. US 4 442 225, US 4 439 539,
DE 30 10 202).   15  However, this does not make it possible to obtain mag-
nesium, chloride in the form of spherical particles.        On the other
hand, it is known that magnesium chloride in      the form of spherical
particles is produced by reacting      an organomagnesium compound R[err]Mg
with an organochlorine 20  compound R'-Cl in the presence of an
organoaluminum      compound, such as alumininum, triethyl, and an electron
donor compound, such as diisoamyl ether (cf. EP 99 284).      Restrictions
here are that R' must be a hydrocarbop.      radical having three or more
carbon atoms and that the 25   carbon atom adjacent to the chlorine must be
either a      secondary or a tertiary carbon atom.        Processes are
also known in which Ziegler catalysts in      the form of spherical
particles are produced by reacting      an organomagnesium compound (e. g.
[err]BOMAG-A, Witco GmbH)  30   with an organochlorine compound, an
electron donor and a       transition metal compound (cf. EP 249 869, WO 9
200 332).       Electron donors are necessary in these cases in order to
-2-      bond the transition metal component.       It has now been found
that a highly active Ziegler     catalyst in the form of spherical
particles can be pre-     pared by a process in which in the reaction of an
5  organomagnesium compound with an organochlorine compound     and, if
appropriate, an organoaluminum compound, a device     for producing shock
waves is used instead of a stirrer     for mixing the reactants, and the
reaction product is     reacted with alcohols and a transition metal
compound, it 10   also being possible to dispense with the addition of the
alcohol. It has further been found that the catalyst can     be used to
particular advantage in a gas phase     polymerization process.       The
invention thus relates to a process for the pre- 15 paration of a polyolef
in by the polymerization of alpha-      olefins at a temperature of 50 to
150[err]C and at a pressure      of 1 to 40 bar, in the presence of a
catalyst composed of      a transition metal component (component A) and an
organometallic compiund. (component B), wherein component 20  A has been
prepared by        a)   reacting  an organomagnesium compound of the
formula           R[err]MgR[err] wherein  R1  and  R[err] are  identical
or           different alkyl radicals having 2 to 12 carbon atoms 25
and x is a number between 0 and 2, with a primary           aliphatic
chlorohydrocarbon in an amount of 0. 5 to           2.5 mol of
chlorohydrocarbon, based on 1 mol of           organomagnesium compound if
appropriate, an           organoaluminum compound of the formla
AlR[err](OR[err])[err] 30        wherein R[err] and R[err] are identical or
different alkyl           radicals having 1 to 8 carbon atoms and n is 0,
1,           2 or 3, or the reaction product of aluminum tri-
alkyls or aluminum dialkyl hydrides with diolefins           containing 4
to 20 carbon atoms, at a temperature of 35        30 to 110[err]C,      b)
treating the resulting solid with an alcohol in an            amount of
0.001 to 1 mol per gram atom of magnesium
-3-            contained in the solid, at a temperature of -20 to
150[err]C, and     c)   reacting the resulting support with one or more
com-           pounds of the formula  M[err]X[err](OR[err])[err] wherein
M[err] is 5        titanium or zirconium, R[err] is an alkyl radical having
2 to 10 carbon atoms, X is a halogen atom and m is           an integer
from 0 to 4, in an amount of 0.1 to 5 mol           per gram atom of
magnesium contained in the support,           at a temperature of 20 to
180[err]C, 10        a device for producing shook waves being used
instead of a stirrer in steps a), b) and c) for the           thorough
mixing of the reactants,        or by carrying out steps a and c but not b,
or by carry-      ing out steps b and c simultanously.   15  A solid in the
form of spherical particles is initially      produced. This is done by
reacting an organomagnesium      compound with an organic chlorine compound
and, if      appropriate, an organoaluminum compound, a device for
producing shock waves being used instead of a stirrer in 20   this and the
following reaction steps for the thorough      mixing of the reactants.
A shock wave generator, for example a device obtainable      under the name
[err]Vibromischer E1 from Chemlab GmbH, is      used as the device for
producing shock waves. 25      The organomagnesium compound is a magnesium
dialkyl of      the formula R[err]Mg[err]R[err], wherein R[err] and R[err]
are identical      or different alkyl radicals having 2 to 12 carbon atoms
and x is a number between 0 and 2. Preferred magnesium  30   dialkyls are
magnesium di-n-butyl, magnesium di-n-octyl,       magnesium n-butyl
n-octyl, magnesium n-butyl ethyl and       magnesium  n-butyl  sec-butyl
or  mixtures  of  these       compounds.  A  magnesium   dialkyl  of  the
formula       [(n-C[err]H[err])[err](n-C[err]H[err])[err]Mg] is
particularly preferred,  35  [(n-C[err]H[err])[err](n-C[err]H[err])[err]Mg]
being very particularly       preferred.
-4-      Examples of suitable primary aliphatic chlorhydrocarbons     are
carbon tetrachloride, trichloromethane, methylene     chloride,
1-chloropropane or 1,1,1-trichloroethave, it     also being possible to use
mixtures. It is preferable to 5   use trichloromethane and carbon
tetrachloride.       A suitable organoaluminum compound is an aluminium
alkyl     or alkoxy compound of the formula AlR[err](OR[err])[err], wherein
R[err]     and R[err] are identical or different alkyl radicals having 1
to 8 carbon atoms and n is 0, 1, 2 or 3. The reaction 10  product  of
aluminum  trialkyls  or  aluminum  dialkyl     hydrides with diolefins
containing 4 to 20 carbon atoms,     preferably isoprene, is also suitable.
Aluminum isoprenyl     may be mentioned as an example.       For the
preparation of the solid in the form of spherical 15  particles,   the
organomagnesium  compound  and,   if      appropriate, the organoaluminum
compound are dissolved in      an inert liquid hydrocarbon under a nitrogen
or argon      atmosphere. This solution is brought into contact with a
solution of the organochlorine compound at a temperature 20   of 30 to
110[err]C, preferably of 40 to 80[err]C, with the aid of      a device for
producing shook waves. The reaction can be      carried out in such a way
that the organochlorine      compound is added to the solution of the
organomagnesium      compound in the liquid hydrocarbon, or vice-versa.
25   In this reaction, both the reaction time and the degree      of
dilution of the reactants and the intensity of the      shock waves for
mixing the reactants can be varied within      wide limits. The reaction
time is 30 min to several      hours, preferably 1 hour to 5 hours. The
reactants are 30  used as 0.5 to 15 molar solutions.        The reaction
mixture contains up to 2.5 mol, preferably      up to 2.0 mol, of
organochlorine compound, based on one      mol of organomagnesium compound.
A suspension of a solid in the form of spherical                 particles
is produced. The suspension is passed to the     next reaction step without
further washing steps,     although the solid can also first be isolated in
the     dried form, stored and resuspended for further processing 5   at a
later stage.        An aliphatic alcohol in added to the suspension of the
solid formed of spherical particles. The alcohol is added      to the solid
in a molar ratio of 0.001 to 1 mol,      preferably 0.01 to 0.5 mol, based
on one gram atom of 10  magnesium,  at a temperature of -20 to 150[err]C,
preferably      20 to 90[err]C. The reaction time to 0.1 to 3 hours, pre-
ferably up to 1 h, depending on the reactivity of the      reactants.
Aliphatic or cycloaliphatic alcohols or alcohols having 15   several
hydroxyl groups are used, examples being metha-      nol, ethanol,
n-propanol, i-propanol, n-butanol, sec-      butanol, t-butanol, pentanols,
hexanols, amyl alcohol,      ethylhexanol, glycol, glycerol and
cyclohexanol. It is      particularly preferable to use ethanol and
n-butanol.   20   The support obtained in this way, in the form of
spherical particles, is reacted under a nitrogen or argon      atmosphere
with a transition metal compound of the      formula
M[err]X[err](OR[err])[err] wherein M[err] is titanium or zirconium,
R[err] is an alkyl radical having 2 to 10 carbon atoms, X in 25   a halogen
atom, preferably chlorine, and m is an integer       from 0 to 4, but
preferably 2 or 4. It is possible to use       a mixture of several of
these compounds or several of       these compounds in succession. A
further possibility is       the parallel addition of alcohol and one or
more 30   compounds of the type M[err]X[err](OR[err])[err].
Examples of preferred compounds are TiCl[err], TiCl[err],(OC[err]H[err]),
TiCl[err] (o- iC[err]H[err]),   TiC[err](OC[err]H[err])[err],
TiCl[err](O-iC[err]H[err]),
TiCl[err](O-CH[err](O-CH[err]C[err]H[err])[err], TiCl(OC[err]H[err])[err],
Ti(OC[err]H[err]), and ZrCl[err].       TiCl[err] is very particularly
preferred.                                           -6-      In the
reaction described above, the titanium or zir-     conium compound is used
in an amount of 0.5 to 5 mol,     preferably 0.8 to 2.5 mol and especially
1 mol, based on     one gram atom of magnesium in the support in the form
of 5   spherical particles. The reaction temperature is 20 to
180[err]C, preferably 60 to 100[err]C, and the reaction time is     30 min
to several hours, preferably 1 to 2 hours,     depending on the required
titanium or zirconium coating.       Soluble components, such as metal
compounds or halogen 10   compounds, are finally removed from the catalyst
com-      ponent A prepared in this way by repeated washing with an
inert hydrocarbon at a temperature of 0 to l00[err]C,      preferably of 10
to 60[err]C.        The catalyst component A prepared according to the 15
invention is in the form of spherical particles whose      average diameter
is 20 to 150 [err]m, preferably 40 to 80 [err]m,      and which have a
ratio of mass-average diameter, D[err], to      number-average diameter,
D[err], of less than 1.5, preferably      1.02 to 1.3.   20   To increase
the mechanical stability, the catalyst com-      ponent A can be subjected
to a prepolymerization before      the actual polymerization. This is done
by transferring      the catalyst component A to a reactor already
containing      a suspending agent and aluminum alkyl.    25   A saturated
hydrocarbon having 3 to 15 carbon atoms is       used as the suspending
agent, examples being propane,       butane, pentane, hexane, heptane,
octane, nonane, decane,       cyclohexane or mixtures of such compounds or
isomers       thereof.    30   The aluminum alkyl has 1 to 20 carbon atoms
in the alkyl       radicals, as described under component B.         The
prepolymerization is carried out at a temperature of       50 to 110[err]C,
preferably 50 to 95[err]C, and at a pressure of
-7-      0.5 to 20 bar, preferably 0.5 to 8 bar, for a period of     0.5 to
6 h, preferably 0.5 to 1.5 h.       Component A is used for the
polymerization of alpha-     olefins in the form of a suspension in an
inert hydro- 5  carbon, or dry after separation of the suspending agent,
or as a prepolymer. Preference is given to the     polymerization of
ethylene or propylene, or the co-     polymerization of ethylene with
propylene, or the     copolymerization of ethylene or propylene with an
alpha- 10  olef in having 4 to 10 carbon atoms and one or more double
bonds, e.g. but-l-ene, isobutene, 4-methylpentene, hex-l-     ene or
buta-1,3-diene.       The polymerization is carried out either continuously
or     batchwise in suspension in a saturated hydrocarbon having 15  3 to
15 carbon atoms, e.g. propane, butanes, pentanes,      hexanes, heptanes,
octanes, nonanes, cyclohexanes or      mixtures of such compounds, or
continuously in the gas      phase. Polymerization in the gas phase is
preferred.        Hydrogen is generally used as a molar mass regulator.
20  An organometallic compound from groups I to III of the      periodic
table is used as component B (cocatalyst). It is      preferable to use an
aluminum compound of the formula      AIR[err][err]Y[err], wherein p is .1,
2 or 3, R[err] is an alkyl or aryl      radical having 1 to 20 carbon atoms
and Y is hydrogen, a 25  halogen atom or an alkoxy or aryloxy group having
1 to 20      carbon atoms in each case.        Examples are aluminum
trialkyls or aluminum alkyl      hydrides and also halogen-containing
organoaluminum      compounds such as aluminum dialkyl halides, aluminum 30
alkyl dihalides or aluminum alkyl sesquichlorides, which      can be used
on their own or in a mixture. It is      particularly preferable to use
chlorine-free compounds as      the organoaluminum compounds. On the one
hand, suitable      chlorine-free organoaluminum compounds are aluminum
-8-       trialkyls A1R[err], or aluminum dialkyl hydrides of the
formula AlR[err][err]H, in which R[err] is an alkyl radical having 1
to 20 carbon atoms, examples being Al(CH[err])[err] ,
Al(C[err]H[err])[err],      Al(C[err]H[err])[err]H, Al(C[err]H[err])[err],
Al(C[err]H[err])[err]H, Al(iC[err]H[err])[err], Al (iC[err]H[err])[err]H,
5  Al (C[err]H[err])[err], Al(C[err]H[err])[err],
Al(C[err]H[err])(C[err]H[err])[err] and Al(iC[err]H[err])
(C[err]H[err])[err].       On the other hand, further suitable
chlorine-free organo-       aluminum compounds are the reaction products of
aluminum       trialkyls or aluminum dialkyl hydrides having hydrocarbon
radicals containing 1 to 6 carbon atoms, preferably 10
Al(iC[err]H[err])[err] or Al(iC[err]H[err])[err]H, with diolefins
containing 4 to       20 carbon atoms, preferably isoprene. Aluminum
isoprenyl       may be mentioned as an example.         It is also possible
to use mixtures of organometallic       compounds of groups I to III of the
periodic table, 15  especially mixtures of different organoaluminum com-
pounds.         The following mixtures may be mentioned as examples:
Al(C[err]H[err])[err] and Al(iC[err]H[err])[err], Al(C[err]H[err])[err]C1
and Al(C[err]H[err])[err],       Al (C[err]H[err])[err] and
Al(C[err]H[err])[err], Al(C[err]H[err])[err]H and Al(C[err]H[err])[err] ,
20  Al(C[err]H[err])[err] and Al(C[err]H[err])[err], Al(C[err]H[err])[err]
and Al(C[err]H[err])[err],       Al(C[err]H[err])[err] and Al
(C[err]H[err])[err], Al(C[err]H[err])[err] and Al(C[err]H[err]) [err],
Al (C[err]H[err])[err] and Al (C[err]H[err])[err](iC[err]H[err])  and
aluminum  isoprenyl       (reaction product of isoprene with Al
(iC[err]H[err])[err] or       Al (iC[err]H[err])[err]H).   25  Component A
can be reacted directly as a suspension with        component B; however,
it can first be isolated as a        solid, stored and resuspended for
further use at a later        stage.          The mixing of component A and
component B can take place  30  before  the polymerization  in a stirred
tank at  a        temperature of -30 to 150[err]C, preferably -10 to
120[err]C. It        is also possible directly to combine the two
components        in  the  polymerization  tank  at  a  polymerization
-9-      temperature of 20 to 150[err]C. However, as an alternative,
component B can be added in two steps, component A being     reacted,
before the polymerization reaction, with part of     component B at a
temperature of -30 to 150[err]C and the 5   remainder  of  component  B
being  added  to  the     polymerization reactor at a temperature of 20 to
200[err]C.       The polymerization temperature is 50 to 150[err]C,
preferably     50 to l00[err]C, and the pressure is 1 to 40 bar, preferably
3 to 25 bar.   10   It  is particularly advantageous  to use  the above-
described catalyst in the gas phase polymerization      process illustrated
in the Figures.        The reference numbers have the following meanings:
(1)  reactor or first reactor (2)  second reactor 15   (11) gas diffuser
(21) gas diffuser      (12) fluidized bed            (22) fluidized bed
(13) recycle gas line         (23) recycle gas line      (14) compressor
(24) compressor      (15) heat exchanger           (25) heat exchanger 20
(16) feed line                (26) feed line      (17) off-gas line
(27) off-gas line      (18) feed line      (19) discharge line
(29) discharge line      (3)  storage bin              [41] level
measurement 25   (31) shut-off device          [42] pressure measurement
(32) take-off line            [43] temperature measure-
ment       (33) feed line                [44] differential
pressure measurement  30   (34) outlet line              [45]  volumetric
flow                                          measurement       (35)
shut-off device          [46] gas analysis        Figure 1 shows the
apparatus used for a one-stage       polymerization process. The reactor
(1) with gas diffuser  35   (11) is provided with a recycle gas line (13).
Located in                                        - 10 -      this recycle
gas line (13) are a compressor (14) and a     beat exchanger (15)
downstream. Upstream of the com-     pressor (14), a feed line (16) leads
into the recycle gas     line (13). Another feed line (18) leads into the
reactor 5   (1). At the top of the reactor (1). there in an off-gas
line (17) in the recycle gas line (13). The reactor (1)     can be emptied
via the discharge line (19) and the shut-     off device (31) into a
storage bin (3), which is provided     with a take-off line (32). The
storage bin (3) can be 10   flushed with an inert gas via the feed lines
(33) and the      outlet line (34). The apparatus is equipped with devices
for level measurement [41], pressure measurement [42],      temperature
measurement [43], differential pressure      measurement [44], volumetric
flow measurement [45] and 15  determination of the gas composition (gas
analysis) [46].        Figure 2 shows the apparatus used for a two-stage
polymerization process. The apparatus described in Figure      1 is
extended with a second reactor (2) with gas diffuser      (21), which is
joined to the reactor (1) by the discharge 20  line (19). The reactor (2)
is provided with a recycle gas      line (23), which includes a compressor
(24) and a heat      exchanger (25) downstream. Upstream of the compressor
(24), a feed line (26) leads into the recycle gas line      (23) and, at
the top of the reactor (2), there is an off- 25  gas line (27). The reactor
(2) can be emptied into the      storage bin (3) via a discharge line (29)
with shut-off      device (31). The second reactor is also equipped with
devices for level measurement [41], pressure measurement      [42] ,
temperature measurement [43], differential pressure 30  measurement [44],
volumetric flow measurement [45] and      determination of the gas
composition (gas analysis) [46] -        A coarse-grained fluidized bed
(12) made up of spherical      particles is introduced into the reactor
(1). Near the      bottom of the reactor, there is the gas diffuser (11),
35  which in the rest state supports the fluidized bed (12)       and in
the operating state is  permeable to the fine -       grained polymer
contained in the fluidizing gas (recycle                  gas). The
reaction gas is led under the gas diffuser (11)     through the recycle gas
line (13) and, after passing     through the gas diffuser (11), completely
fluidizes the     fluidized bed (12) . However, the thorough mixing of the
5   fluidized bed (12) by the recycle gas can also take place     below the
so-called "whirl point". The reactor (1) can     additionally be equipped
with a stirring device, which     can also be wall-mounted. The recycle gas
stream is     produced by a compressor (14). The heat of polymerization 10
is dissipated through a heat exchanger (15).       The catalyst, as a dry
solid, or suspended in a low-     boiling hydrocarbon such as propane,
butane or pentane,     or as a paste, is metered in laterally through the
feed     line (18) above the gas diffuser (11). The catalyst is 15
preferably fed in below the surface of the fluidized bed      (12). The
catalyst feed line (18) can be flushed with an      inert gas.        The
reactants, i.e. ethylene, hydrogen, comonomer (for      example propylene,
butene, methylpentene, hexene) and 20  cocatalyst  (for example aluminum
triethyl, aluminum      isoprenyl, aluminum  triisobutyl, aluminum  ethyl
ses-      quichloride), an well as the auxiliary substance, i.e.
nitrogen, are introduced into the recycle gas through the      line (16)
upstream of the compressor (14). Off-gas is 25  withdrawn through the line
(17). If necessary, the off-      gas flow can be controlled by a
regulator.        All the experimental values measured on the apparatus can
advantageously be fed into a process guiding system and      used for
process control.   30  The free-flowing polymer powder is discharged via a
discharge line (19) into a storage bin (3). The discharge      line (19)
includes a shut-off device (31), which can be      made up of a sluice or
of two valves connected in series      and operating in a phased manner, so
the discharge can 35   take place continuously or quasi-continuously. By
having                                        - 12 -      a sufficient
slope, the discharge line (19) takes the     form of a downpipe. Through
the feed lines (33) and the     outlet line (34), the storage bin (3) can
be flushed with     an inert gas, for example nitrogen in order to remove 5
the monomer from the product. This makes it possible     continuously to
handle the product and flush it with the     inert gas.       The process
can be operated in one stage (Figure 1) or     several stages (Figure 2).
Figure 2 schematically shown 10   the two-stage mode of operation. An is
evident from the     diagram,  the  individual  stages  of  the  multistage
procedure correspond essentially to the one-stage     process. The product
from the first stage passes via the     line (19) and a shut-off device
(35) (which corresponds 15   to the shut-off device (31)) into the
fluidized bed (22)      in the reactor (2). In contrast to the first stage,
no      catalyst is metered in here. The discharge line (29)      takes the
form of a downpipe and leads the polymer into      the storage bin (3). In
this case, the line (29) includes 20   the shut-off device (31).        Due
to the use of shock waves as the method of mixing the      reactants, the
particles of the polymers and copolymers      prepared by the process
according to the invention are      distinguished by a compact, uniform
spherical shape with 25   a very narrow  size distribution. The ratio  of
mass-      average diameter, D[err], to number-average diameter. D[err], is
less than 1.5, preferably from 1.02 to 1.3. The ratio D/d      is in the
range 1.05 to 1.2. The diameter of the polymer      particle is in the
range 100 to 1500 [err]m, preferably 300 30   to 1000 [err]m. The polymers
have a high bulk density.        A further advantage of the catalyst to be
used according      to the invention is its high activity, which is such
that      only very small amounts of catalyst are required for the
polymerization. This also makes it unnecessary to subject 35  the polymers
to an additional aftertreatment, for example      expensive   washing   or
purification   operations.                                           - 13 -
Furthermore, undesired discolorations of the product due    to catalyst
residues do not arise.      The residual content of titanium and/or
zirconium in the    polymers prepared according to the invention is less
than 5   10 ppm, preferably less than 3 ppm.       By virtue of its good
responsiveness to hydrogen, the     catalyst is suitable for the
preparation of polymers with     a broad bimodal molar mass distribution,
particularly in     two-stage processes.   10   The replacement of
sulfur-containing electron donors such      as diethyl sulfite with
alcohols such as ethanol has the      effect of eliminating the odor
nuisance and increasing      the number of possible uses of the polymer.
Considerable simplifications and advantages in handling, 15   drying and
processing are achieved as a result of the      spherical shape of the
particles and the very good      flowability of the polymers and copolymers
which in      associated therewith.        The invention is illustrated in
greater detail below by 20   means of the Examples.        The melt flow
index MFI (190/5) was determined according      to DIN 53735 at 190[err]C
and under a load of 5 kg.        The ratio of D[err] to D, was determined
according to NF X 11-      630 of June 1981:   25   D[err] =
[[err]n(D[err])[err]D[err]] / [[err]n[err] (D[err]) [err]]       D[err]
[En[err]D[err]] /En[err]       n[err] = number of samples of the same
diameter       D[err]= diameter of the ith sample         The particle size
distribution D[err]/D[err] of component A was  30   determined by means of
image analysis.                                            -14-
Example 1       306 cm[err] of a heptane solution of magnesium butyl octyl
(285 mmol of Mg)   of   approximate   composition     [(n-C[err]H[err]) 1.5
(n-C[err]H[err])[err]Mg], which in commercially available 5  under the name
[err]BORAG-A, were agitated by means of shock     waves ([err]Vibromischer
El, Chemlab  GmbH)  rather than a     stirrer. 27.7 cm[err] (285 mmol) of
CCl[err] in 140 cm[err] of benzine     (boiling range 100/120[err]C) were
added over 90 min at a     temperature of 70 to 80[err]C. The reaction
medium was then 10   mixed thoroughly for 120 min at 85[err]C by means of
shock      waves. A mixture of 7.6 cm[err] (130 mmol) of absolute
ethanol and 8.4 cm[err] of benzine (boiling range 100/120[err]C)      was
added to the resulting suspension over 5 minutes at      a temperature of
85[err]C and the reaction medium was then IS   mixed thoroughly for one
hour at 85[err]C by means of shock      waves. 18.9  cm[err] (171 mmol) of
TiCl[err] were then added      dropwise over 10 minutes at a temperature of
93 to 97[err]C.      The suspension was mixed for two hours at 98[err]C by
means      of shock waves and then washed with 6 x 700 cm[err] of 20
benzine (boiling range 10/120[err]C) at 50 to 60[err]C. Analysis
showed   magnesium: titanium; chlorine   proportions   of      Mg:Ti:Cl =
1:0.041:2.14.      D[err]/D[err]= 1.13.        Example 2   25   A solution
of 49 cm[err] (605 mmol) of CHCl[err] in 140 cm[err]  of      benzine
(boiling range 100/120[err]C) was added to 306 cm[err] of      a heptane
solution of magnesium butyl octyl (285 mmol of      Mg: as in Example 1)
over 90 min and the reaction medium      was then mixed thoroughly for a
further 120 min  at 75 to 30   77[err]C by means of shock waves. A mixture
of 3.6 cm[err]       (62 mmol) of absolute ethanol and 12.4 cm[err] of
benzine       (boiling range l00/120[err]C) was added to the resulting
suspension over 15 minutes at 85[err]C and the reaction       medium was
then mixed thoroughly for one hour at 85[err]C by 35   means of shock
waves. 31.4 cm[err] (285 mmo1) of TiC1[err] were       then added dropwise
over 25 minutes at a temperature of                 85C. The suspension was
mixed thoroughly  for 2 hours at     94[err]C by means of shock waves and
then washed with     6 x 700 cm[err] of benzine (boiling range
100/120[err]C) at 50     to 60[err]C.  Analysis  showed
magnesium:titanium:chlorine 5   proportions of Mg:Ti: Cl = 1:0.059:2.17.
D[err]/D[err] = 1. 09.       Example 3       The procedure was analogous to
Example  2 except that     62 mmol of n-butanol were used instead of
absolute 10   ethanol.  Analysis  showed  magnesium:titanium:chlorine
proportions of Mg:Ti:Cl = 1:0.41:2.19.      D[err]/D[err]= 1.09.
Example 4        The procedure was analogous to Example 2 except that 15
26.2 cm[err] (125 mmol) of tetraethyl orthotitanate were      added
instead    of    ethanol.    Azalysis    showed
magnesium:titanium:chlorine    proportions    of      Mg:Ti:Cl = 1:0.044:
2.19.      D[err]/D[err] = 1.04.   20   Example 5        690 cm[err] of
benzine (boiling range 100/120[err]C), 20 mmol of      aluminum triethyl
and 93.2 cm[err] (corresponding to 10 mmol      of titanium) of the
catalyst suspension from Example 3      were placed in a 1.5 dm[err] steel
autoclave. A pressure of 25   2 bar of argon and 1.1 bar of hydrogen was
then applied      and, after the addition of ethylene, the prepolymeriz-
ation took place over one hour at a total pressure of      6 bar and at a
temperature of 65C.        Examples 6 to 12    30   An ethylene
polymerization was carried out according to       the Table in a 1.5
dm[err] steel autoclave at a temperature
- 16 -     of 85[err]C and at a pressure of 6 bar in 800 cm[err] of benzine
(boiling range 100/120[err]C). Either 1 mmol of aluminum     triethyl (ATE)
or 5 mmol of aluminum triisobutyl (ATIB)     were added as component B. The
proportion of polymer 5  particles of <100 [err]m was <0.1%.       Table:
Ethylene polymerization      Ex.  Comp. A  Comp. B   H[err]     Yield g
MFI  d[err]   BD           according         bar  PE/mmol Ti  190/5  g/1
to  Ex.                         g/10'       6      1      ATE    3.9
29,200    10.4  630  320       7      1      ATIB   1.5   55.800     0.06
1230  300 10    8       2      ATIB    3.9   25,800    11.6  570  330
9      3      ATIB   2.0   35,300     1.1  750  300       10     3
ATE    3.9   23,200    10.8  590   320       11     4       ATE    3.9
9,800    19.0  680  290       12     5       ATIB   2.1   33,800     0.8
820  310  15   Example 13        The apparatus illustrated schematically in
Figure I was      used for gas phase polymerization. Before the start of
the reaction, the reactor was filled with 20 kg of      polyethylene having
an average particle diameter of 20   500 [err]m. 45 m[err]/h of a gas
mixture were passed upwards      through the fixed bed at 80[err]C and 20
bar. The gas mixture      was composed of ethylene, hydrogen and nitrogen.
The      reactor was charged continuously with 2 kg/h of ethylene      and
with catalyst, the catalyst from Example 2 being 25   subjected to a
prepolymerization analogously to Example      8. The amount of catalyst was
regulated to keep the      ethylene partial pressure constant. The metering
of the      hydrogen - as a molar mass regulator - was regulated to
keep the ratio of the partial pressures of ethylene and 30  hydrogen
constant. In addition to the catalyst, aluminum      triethyl was metered
in as a cocatalyst in a ratio Al/Ti      of 200:1. The polymer obtained
under these conditions had      an MFI 190/5 of 3  g/10 min, a d[err] value
of 600 [err]m, a      proportion with d[err] < 200 [err]m of less than 2%
and a bulk 35   density of 500 g/dm[err].
- 17 -             HOE 93/F 364      Patent claims       1.  A process for
the preparation of a polyolefin by           the polymerization of an
alpha-olef in at a tempera-           ture of 50 to 150[err]C and at a
pressure of 1 to 40 5        bar, in the presence of a catalyst composed of
a           transition metal component (component A) and an
organometallic  compound  (component  B),  wherein           component A
has been prepared by        a)   reacting an organomagnesium compound of
the formula 10        [err] wherein R[err] and  R[err] are  identical  or
different alkyl radicals having 2 to 12 carbon atoms           and x is a
number from 0 to 2, with a primary           aliphatic chlorohydrocarbon in
an amount of 0.5 to           2.5 mol of chlorohydrocarbon, based on 1 mol
of 15        organomagnesium  compound, if appropriate in  the
presence of an organoaluminum compound of the           formula AlR[err]
(OR[err])[err], wherein R[err] and R[err] are identical           or
different alkyl radicals having 1 to 8 carbon           atoms and n is 0,
1, 2 or 3, or in the presence of 20        the reaction product of aluminum
trialkyls  or           aluminum dialkyl hydrides with diolefins containing
4 to 20 carbon atoms, at a temperature of 30 to           110 [err]C,
b)   treating the resulting solid with an alcohol in an 25        amount of
0.001 to 1 mol per gram atom of magnesium           contained in the solid,
at a temperature of -20 to           150 [err]C, and      c)   reacting the
resulting support with one or more com-           pounds of the formula
M[err]X[err](OR[err])[err], wherein M[err] is 30        titanium or
zirconium, R[err] is an alkyl radical having           2 to 10 carbon
atoms, X is a halogen atom and m is           an integer from 0 to 4, in an
amount of 0.1 to 5 mol           per gram atom of magnesium contained in
the support,           at a temperature of 20 to 180[err]C, 35        a
device for producing shock waves being used            instead of a stirrer
in steps a), b) and c) for the            thorough mixing of the reactants.
- 18 -      2.   The process an claimed in claim 1, wherein a magnesium
dialkyl of the formula [(n-C[err]H[err])[err](n-C[err]H[err])[err]Mg] has
been used.       3.  The process as claimed in claim 1, wherein ethanol 5
or n-butanol has been used as the alcohol.       4.   The process as
claimed in claim 1, wherein TiCl[err] has           been used as the
compound of the formula M[err]X(OR[err])[err]           wherein M[err],
R[err] and m are as defined in claim 1.        5.  The process as claimed
in claim 1, wherein step b is 10        omitted.        6.  The process as
claimed in claim 1, wherein the           catalyst component A has been
subjected to a           prepolymerization.        7.  The process as
claimed in claim  1, wherein the 1.5       polymerization takes place
continuously in one or           more stages in a gas phase process.
8.  A process for the preparation of a polyolefin by the
polymerization of an alpha-olefin at a temperature           of 50 to
150[err]C and at a pressure of 1 to 40 bar, in 20        one or more stages
in a gas phase process, wherein           the apparatus in the case of a
one-stage process           comprises a reactor (1) with a gas diffuser
(11) and           a recycle gas line (13) . which includes a compressor
(14) and a heat exchanger (15) downstream, a feed 25        line  (16)
leads into the recycle gas line  (13)           upstream of the compressor
(14), another feed line           (18) leads into the reactor (1), there is
an off-gas           line (17) in the recycle gas line (13) at the top of
the reactor (1), and the reactor (1) can be emptied 30        via a
discharge line (19) and a shut-off device (31)            into a storage
bin (3), which is provided with a            take-off line (32), and the
apparatus in the case of            a two-stage process is extended with a
second                       reactor (2) with gas diffuser (21), which is
joined          to the reactor (1) by the discharge line (19), the
reactor (2) is provided with a recycle gas line          (23), which
includes a compresser (24) and a heat 5        exchanger (25) downstream, a
feed line (26) leads          into the recycle gas line (23) upstream of
the          compressor (24), there is an off-gas line (27) at          the
top of the reactor (2), and the reactor (2) can          be emptied via a
discharge line (29) with shut-off 10        device  (31) into the storage
bin  (3), and the          polymerization in carried out in the presence of
a          catalyst composed of a transition metal component
(component A) and an organometallic compound (com-          ponent B),
wherein component A has been prepared by   15  a)   reacting an
organomagnesium compound of the formula           [err] wherein R[err] and
R[err] are  identical  or           different alkyl radicals having 2 to 12
carbon atoms           and x is a number from 0 to 1, with a primary
aliphatic chlorohydrocarbon in an amount of 0.5 to 20        2.5 mol of
chlorohydrocarbon, based on 1 mol of           organomagnesium compound, if
appropriate in the           presence of an organoaluminum compound of the
formula A1R[err][err](OR[err])[err] wherein R[err] and R[err] are identical
or different alkyl radicals having 1 to 8 carbon 25        atoms and n is
0, 1, 2 or 3, or in the presence of           the reaction product of
aluminum trialkyls or           aluminum dialkyl hydrides with diolefins
containing           4 to 20 carbon atoms, at a temperature of 30 to
110[err]C, 30  b)   treating the resulting solid with an alcohol in an
amount of 0.001 to 1 mol per gram atom of magnesium            contained in
the solid, at a temperature of -20 to            150[err]C, and       c)
reacting the resulting support with one or more com-  35        pounds of
the formula M[err](OR[err])[err] wherein M[err] is            titanium or
zirconium, R[err] is an alkyl radical having            2 to 10 carbon
atoms, X is a halogen atom and m is            an integer from 0 to 4, in
an amount of 0.1 to 5 mol                                        - 20 -
per gram atom of magnesium contained in the support,          at a
temperature of 20 to 180[err]C,          a device for producing shock waves
being used          instead of a stirrer in steps a), b) and c) for the 5
thorough mixing of the reactants    


