
EP 0 212 023 1 Description The present invention relates to the improvement
of Ziegler-Natta type alpha-olefin polymerisation catalysts based on one or
more transition metal compounds. 5      More particularly,, the invention
relates to processes and apparatus for the liquid elutriation of parti-
cles of alpha-olefin polymerisation catalyst, and makes it possible to
obtain catalysts having a relatively narrow particle size distribution.
These catalysts can be used in the polymerisation of alpha-olefins un- der
low pressure to produce polyolefin powders themselves possessing a
relatively narrow particle size distribution. 10     According to French
Patent No. 2 116 698, Ziegler-Natta catalyst systems comprise one or more
tran- sition metal compounds belonging to Groups IV, V or VI of the
Periodic Table of Elements, and at least one organo-metallic compound of
metals of Groups 11 or III of this Table. Generally, in the art of Ziegler-
Natta polymerisation the transition metal-containing component of the
catalyst system is referred to as the "catalyst, whilst the organometallic
compound is referred to as the "co-catalyst. This terminology 15   will be
used in the present specification. The catalysts are frequently solid
compounds consisting of tita- nium halides, preferably associated with
compounds of magnesium, having a relatively high activity in the
polymerisation of alpha-olefins, which advantageously makes it possible to
avoid at the end of polym- erisation the stage of removing the catalytic
residues present in the polymers. The co-catalysts general- ly comprise
organo-aluminium or organo-ziac compounds which  are liquid or gaseous
under the normal 20   polymerisation conditions. When the polymerisation of
alpha-olefins is conducted in suspension in a liquid hydrocarbon medium, or
in the gas phase, the solid polymer being formed develops inside and on
each particle of catalyst. Pro- vided that this development of polymer
occurs in a uniform manner, the particle size distribution of the produced
polymer particles remains similar to that of the catalyst, whilst the
average particle size of the 25   polymer particles increases as the
reaction continues. Highly active catalysts based on transition metal and
magnesium compounds are generally prepared by contacting at least one
transition metal compound with metallic magnesium or a magnesium compound,
for example an organomagnesium compound  magnesium oxide, magnesium
hydroxide, a magnesium alco- holate magnesium hydroxychloride or magnesium
chloride, such contacting being performed for example 30   by chemical
reaction, impregnation or grinding. The produced catalysts often have a
comparatively broad particle size distribution associated with a high
content of fine particles. This can cause problems in gas-fluidised bed
polymerisation of olefins due to the fact that the fine particles are
easily entrained by the fluidisation gas into parts of the apparatus not
intended for carrying out on the polymerisation re- action. 35     Moreover
the presence of fine particles of polyolefin, for example those possessing
a diameter of less than 50 or 100 microns, provides a dust explosion risk
during handling of the powders, can lead to losses of polyolefins during
their conversion and can diminish the flowability of the polyolefin
powders, thus hindering the feed to conversion machinery. Large particles
of polyolefin, for example those possessing a diameter up to several
millimetres, pro- 40   vide difficulties in the pneumatic conveying of the
powders. It has been suggested that the fine and large catalyst particles
should be removed by sieving or by elutriation using a flow of gas or
liquid. However, having regard to the fineness of; the catalyst parti-
cles. such a size segregation or "selection" operation has hitherto not
been achieved under satisfacto- ry industrial conditions. 45    In general,
processes are known for segregating particles which use the physical
principle of sepa- rating the particles by their differences in density.
However. such processes cannot be applied to Zie- gler-Natta type
catalysts, whose particles are differentiated not by density, but by size.
Processes for segregating particles are also known which use the physical
principle of separating particles by their differences in size. According
to French Patent No. 1 179 079, such a segregation can 50   be performed in
an elutriation column in which an elutriation liquid flows in an ascending
stream at a sub- stantially constant speed and in laminar flow conditions -
i.e., without turbulence. The segregation is per- formed by applying the
physical principle of the variation in the speed at which the particles
settle in the elutriation liquid in relation to their sizes. The largest
particles settle towards the bottom of the column in relative contraflow
with the elutriation liquid, while the finest particles are entrained to
the top of the col- 55   umn with the elutriation  liquid. Attempts to
apply this type of elutriation technology to the segregation of
Ziegler-Natta catalyst particles have encountered a number of difficulties,
particularly due to the rela- tively low density of the catalyst particles,
the relatively small average particle sizes involved and diffi- 



culties in relation to the selection of a suitable elutriation liquid. The
elutriation liquid is desirably chemi- cally inert in relation to the
catalyst, and for practical reasons this restricts the choice of
elutriation liq- 60   uids essentially to non-polar liquids, for example,
liquid hydrocarbons. However, it is found that the use of such non-polar
liquids as elutriation liquids can cause aggregation or agglomeration of
the catalyst paticles  making it difficult to achieve satisfactory particle
segregation. It is an object of the present invention to provide an
improved process and apparatus for segregating Ziegler-Natta catalyst
particles by liquid elutriation. 65   Accordingly the present invention
provides a process for elutriation by a liquid or solid particles of a 2
EP 0 232 023 81 Ziegler-Natta catalyst to obtain separation into at least
two portions which differ in average particle size characterised in that in
a preliminary stage (stage 1) a suspension of the solid catalyst particles
is pre- pared In the elutriation liquid which is a non-polar liquid
chemically inert in relation to the catalyst, at a concentration in the
range 20 to 150 grammes per litre, and further in that the process
comprises one or 5   more of the following defined stages M and N. wherein
stage M is a process for separating large particles comprising introducing
the catalyst suspen- sion at a flow rate Q1 into a vertical elutriation
column F1 having a height H', at a level between H'/2 and the bottom of the
column, introducing the elutriation liquid at a flow rate R1 into the
column F1 at a level lower than that of the introduction of the catalyst
suspension, the liquid being caused to flow in the col- 10   umn in an
ascending stream substantially under laminar flow conditions, withdrawing
from the top of the column F1 a catalyst suspension substantially free from
large particles and, withdrawing from the bottom of the column F1 a
catalyst suspension mainly comprising large particles and wherein stage N
is a proc- ess for separating fine particles comprising introducing the
catalyst suspension at a flow rate Q2 into a vertical elutriation column F2
of height H at a level above H/2 and below 7H/8, introducing the
elutriation 15  liquid at a flow rate R2 into the column F2 at a level
below H/2, the liquid being caused to flow in the col- umn In an ascending
stream and substantially under conditions of laminar flow, withdrawing from
the top of the column F2 elutriation liquid charged with fine catalyst
particles and withdrawing from the bottom of the column F2 catalyst
particles substantially freed from fine particles. The laminar flow
conditions mentioned in stages M and N above is characterised by a Reynolds
20   number (Re) lower than 2000 and preferably lower than 1000. In the
case of cylindrical columns of circu- lar section the Reynolds number is
dimensionless and equal to: Re - 4.Q.n pi .d .v Where Q = flow rate of the
liquid, n - density of the liquid, d  diameter of the column, and 30   v =
viscosity of the liquid. and pi is the universal constant 3.14159... In the
variants of the process according to the invention, therefore, the catalyst
suspension in the elutriation liquid prepared during stage 1 can be
subjected to an elutriation operation enabling either the large or fine
particles of the catalyst to be separated. The suspension can also be
subjected to a double 35   elutriation operation enabling both the large
and fine catalyst particles to be separated simultaneously, the large
particles being separated in the elutriation column F1, preferably before.
the fine particles are separated in the elutriation column F2. The catalyst
suspension fed to the elutriation is preferably well dispersed and of
substantially uniform constitution throughout. 40     The invention also
relates to an apparatus for performing the elutriation process according to
the in vention and comprising - a tank M2 for the preliminary preparation
of a catalyst suspension in an elutriation liquid and having means adapted
to maintain uniformity in the suspension, - a vertical elutriation column
F1 having a height H' and a diameter D' such that the ratio H' /D' is equal
to 45   or greater than 5, such column having: (a) a tube for the
introduction of catalyst suspension prepared in the tank M2 or of the
catalyst suspension substantially freed from fine particles coming from the
outlet of the top of column F2 as the case may be, at a levelling  between
H'/2 and the bottom of the column; (b) 



a tube for the introduction of the elutriation liquid at a level lower than
that of the introduction of the cata- lyst suspension; (c) an outlet from
the top of the column for catalyst suspension substantially freed from 50
large  particles and (d)  an outlet from the bottom of the column for
catalyst suspension comprising mainly large particles, and/or - a vertical
elutriation column F2 having a height H and a diameter D such that the
ratio H/D is equal to or greater than 10, the column having: (a) a tube for
the introduction of the catalyst suspension prepared in the tank M2 or of
the catalyst suspension substantially freed from large particles coming
from the outlet 55   at the top of the column F1, as the case may be, such
tube being disposed at a level above H/2 and below 7H/8; (b) a tube for the
introduction of the elutriation liquid at a level lying below H/2; (c) an
outlet from the top of the column for catalyst particles substantially
freed from fine particles. The apparatus can also advantageously comprise
means for separating the catalyst particles and the elutriation liquid, for
example, a decantation or filtration device, or a liquid cyclone, and also
means for 60  recycling the elutriation liquid freed from the catalyst
particles to the feed to the column F1 and/or F2. The invention is further
illustrated with reference to the accompanying drawing. Fig. 1 is a
simplified diagram of a liquid-phase elutriator according to the invention,
in which elutriation can be carried out on the one hand of the fine
particles and on the other hand of the large particles present in powdery
catalyst. 65 3    EP0 232 023 B1 The process may be implemented in an
apparatus such as that shown in Fig. 1 and operating in the fol lowing
manner: A uniform suspension is produced of the solid catalyst in the
elutriation liquid. This suspension, main- tained in agitation in the tank
M2, is pumped by the pump G2 so as to feed the column F1 in which elimina-
5   tion of the large particles is carried out; these latter are then
conveyed to the tank M5. The suspension freed from large particles and
leaving column F1 at the top then feeds column F2. The columns F1 and F2
are fed with decanted elutriation liquid coming from the tank M4 by means
of the pump G3. The elutriation liquid leaving the column F2 at the top
entrains the fine particles separated from the elu- triation liquid by
means of the hydrocyclone Z. The fine particles separated are introduced
into the tank 10   M5 where decanting of the separated particles is
performed, whilst the elutriation liquid separated in the hydrocyclone Z is
sent to the tank M4. The elutriated catalyst leaves the column F2 at the
bottom. It is collected in the tank M3 in the form of a concentrated
suspension. In order to obtain good particle size separation of the fine
particles and/or large particles in the cata- 1      lyst the following
provisions are preferred: - the ratio between the height H' and the
diameter D' of the elutriation column F1 is equal to or greater than 5,
preferably equal to or greater than 10; - the ratio between the height H
and the diameter D of the elutriation column F2 is equal to or greater than
10, preferably about 20; 20   - the point at which the catalyst suspension
is introduced into the elutriation columns F1 and F2 has an in- fluence on
the quality of separation; .f H is the height of the elutriation column F2
adapted to separate the fine particles, the catalyst suspension is
advantageously introduced above H/2, preferably at 3H/4 or above, and below
7H/8; moreover, in the case of the elutriation column F1 adapted to
separate the large particles and having a 25   height H', the catalyst
suspension is preferably fed at a level lying between H'/2 and the bottom
of the column, preferably lying between H'/4 and the bottom of the column;
- also advantageously the elutriation liquid is introduced into the columns
F1 and F2 at a point lying below the point where the catalyst suspension in
introduced, preferably at a point such that the distance sepa- rating the
points of introduction of the elutriation liquid and the catalyst
suspension is equal to or greater 30  than H' /8, preferably equal to or
greater than H'/4 in the column F1, and equal to or greater than H/4,
preferably equal to or greater than H/2 in the column F2, since it has been
found that a sufficiently large distance separating the two points of
introduction into a column enables the dispersion of the particles in the
elutriation liquid to be improved and therefore improves the quality of the
selection; the introduction of the elutriation liquid into the column F1 is
therefore performed at a level lying preferably below H'/4; 



35   similarly, the elutriation liquid is advantageously introduced into
the column F2 at a level preferably lying at H/4 or there below; - the
concentration of the catalyst suspension in the elutriation liquid prepared
in the tank M2 must be relatively low, lying more particularly between 20
and 150 g/l, and preferably between 40 and 100 g/l: such a concentration
enables the quality of the particle size selection to be improved and the
elutriated 40   catalyst yield to be enhanced; - the catalyst concentration
in the elutriation columns is advantageously low; more particularly, in the
col- umn F1 it lies between 10 and 100 g/l, preferably between 30 and 70
g/l, while in column F2 it lies between 2 and 60 g/l, preferably between 5
and 30 g/l; in these conditions the large and fine catalyst particles can
be efficiently separated and then readily eliminated; the ratio between the
flow rates R1/Q1 in the column 45   F1 therefore advantageously lies
between 0.2 and 5, preferably between 0.5 and 2; similarly, the ratio
between the flow rates R2/Q2 in the column F2 is advantageously between 0.3
and 6, preferably between 0.5 and 4; - the liquid used for elutriation must
not impair the catalysts; preferably it is a dry liquid aliphatic hydro-
carbon freed from oxygen, for example, n-heptane or n-hexane. so     The
process according to the invention can be performed by continuous
introduction  of  the catalyst suspension and elutriation liquid into the
elutriation column or columns (permanent continuous condi- tions), or by
continuous introduction for a predetermined period of the catalyst
suspension into the elu- triation column or columns and continuous
introduction of the elutriation liquid until the whole of the cata- lyst
charge has been elutriated (non-permanent continuous conditions). 55
Depending on the catalysts, one proceeds to a simple selection (fine or
large) or to a double particle size selection (fine and large), each type
of selection involving the elutriation characteristics peculiar to it
(dimension of columns, throughput of solvent). These characteristics are
determined experimentally within the limits disclosed hereinbefore. It has
been observed that the particle selection is improved when the elutriation
is conducted in the 60   presence of a small quantity of one or more
special additives. Accordingly, the present invention further comprises a
process for elutriation of particles of a Zie- gler Natta-type catalyst
comprising performing the elutriation using a non-polar liquid elutriation
medium in the presence of a polar aprotic compound, preferably an
organometallic compound. The Ziegler Natta- type catalyst comprises a
compound or compounds of one or more transition metals selected from metals
65   of Groups IV, V or VI of the Periodic Table (Mendeleer). The Ziegler
Natta-type catalyst preferably 4    EP 0 232 023 B1 comprises one or more
transition metal compounds associated with or in chemical combination with
one or more magnesium compounds. The preferred polar aprotic compounds are
soluble in the elutriation liquid. Most preferably they are organo-metallic
compounds of the type used as co-catalysts in Zegler-Natta catalyst
systems, these co-catalysts generally consist of organo-metallic compounds
of metals belong- 5   ing to Groups 11 or III of the Periodic Table,
especially of organoaluminium, organozinc or organomagne- sium compounds
comprising at least one aluminium/carbon bond, such as trialkylaluminiums,
halides or alcoholates of alkylaluminium, dialkylzinc and dialkylmagnesium.
Preferred compounds are triethylalumin- ium, triisobutylaluminium,
tri-n-hexylaluminium, tri-n-octylaluminium, diethylaluminium chloride,
ethyl- aluminium sesquichloride, ethoxydiethylaluminium or diethylzinc.
These compounds are preferably used 10   at concentrations in the range 0.1
and 100 millimoles per litre of elutriation liquid. The polar aprotic
compound employed as the special additive in the process of the present
invention is preferably selected from compounds which do not deleteriously
affect the catalyst. In the case that the additive Is an organometallic
compound, some reduction and/or activation of the catalyst particles can
take place. The use of the defined polar aprotic compounds can lead to
improvements in the quality of the 15   particle size selection, the yield
of elutriated catalyst and the reproducibility of the operations. The
catalysts employed in the processes of the invention preferably consist
essentially of halogenat- ed compounds of transition metals belonging to
Groups IV. V or VI of the Periodic Table of Elements and compounds of
magnesium and optionally with aluminium compounds. Preferred catalysts have
the gener- al formula: 20   [err] In which M is an atom of titanium and/or
vanadium. [err] is an alkyl group comprising 2 to 14 carbon atoms, X 



is an atom of chlorine and/or bromine, D is an electron donor compound
comprising at least one atom of oxygen. or sulphur, or nitrogen, or
phosphorus, but not comprising an atom of active hydrogen, wherein; m lies
in the range 1.5 to 50, preferably 2 to 10, 25   n lies in the range 0 to
2. preferably 0 to 1, p lies in the range 0 to 3, q lies in the range 4 to
100, preferably 5 to 27, and r lies in the range 0 to 60, preferably 0 to
20. These catalysts car. be obtained by various processes in themselves
known, in particular those ac- 30   cording to which a magnesium compound,
for example a magnesium halide, is ground in the presence of at least one
halogenated compound of a transition metal and optionally an electron donor
compound, or else a magnesium compound is precipitated at the same time as
one or more halogenated transition metal com- pounds, optionally in the
presence of an electron donor compound. The catalysts can be obtained, for
example, by reacting an organomagnesium compound with a halo- 35   genated
transition metal compound taken at its maximum valency in the presence of a
halogenating agent and optionally an electron donor compound D, having the
same definition as above, chosen for example from amongst amines, amides
phosphines, sulphoxides, sulphones, ethers and thio-ethers. This reac- tion
is advantageously performed using these compounds in quantities such that
the molar ratio of the quantity of organomagnesium compound to the quantity
of halogenated transition metal compound is 40   greater than 1, the excess
of organomagnesium compound being decomposed by the halogenating agent so
that no substantial quantity of magnesium-carbon bonds remains. The
catalysts may also be obtained by reacting magnesium metal with an alkyl
halide in the presence of a halogenated transition metal compound taken at
its maximum valency and optionally an electron donor compound D having the
same definition as above. This reaction is advantageously performed using a
45   quantity of magnesium metal such the molar ratio of the quantity of
magnesium metal to the quantity of hal- ogenated transition metal compound
is greater than 1, and a quantity of alkyl halide such that after the re-
action substantial quantities of compounds comprising a magnesium-carbon
bond are no longer present. The processes of the present invention are
particularly useful for size separation by liquid elutriation of
Ziegler-Natta catalyst particles having a density in the range 1 to 2,
preferably in the range 1.2 to 1.6, 50   and having an average particle
size in the range 10 to 100 microns. Such particles can have irregular
shapes and rough surfaces. The catalysts obtained by elutriation according
to the present invention can be used in processes of polymerisation or
copolymerisation of alpha-olefins, especially in gas-phase polymerisation
or copolym- erisation processes, and in particular in a fluidised bed. 55
The invention is illustrated by the following examples, in which Example 1
is given by way of comparison: Example 1 (Comparison) 60  (a) Preparation
of the catalyst A 1 -litre glass reactor, provided with a mechanical
stirrer, a reflux condenser and a heating or cooling device is filled with
dry nitrogen; there are introduced into it successively at ambient
temperature: - 12.15g (500 m.Moles) of magnesium in powder form 65 5    EP0
232 023 B1 - 23.75 g (125 m.Moles) of titanium tetrachloride - 92.5 g (1
Mole) of n-butyl chloride - n-heptane  to make up the volume to 600 ml.
After the addition of 1.26g of iodine, the reaction medium is heated with
stirring to [err] so as to cause 5   the reaction to commence. The reactio
begins slowly after about an hour and a half and the reaction me- dium Is
maintained at [err] for 3.5 hours. The resultant brown/black precipitate is
washed several times with heptane. The catalyst A obtained has the
following composition by weight: [err] 10.3% Mg :19.2% Cl: 70.5% 10  (b)
Polymerisation of ethylene Into a 5-litre stainless steel reactor provided
with mechanical stirring there are introduced under an atmosphere of
nitrogen 2 litres of n-heptane at ambient temperature. After heating the
n-heptane to [err] one introduces: 



15   - 0.46 g (4 m.Moles) of triethylaluminium - a quantity of catalyst
corresponding to 1 milligram atom of titanium. When the reaction medium has
been heated to [err] hydrogen is introduced into it until a pressure of 0.6
MPa is obtained, then ethylene at a throughput of 160 g/hr. After 7 hours
of polymerisation, 1100 g of polymer are collected, the titanium content of
which is 34 20   parts per million by weight (ppm). The particle size
distribution of the polymer is shown in Table 1. Table 1. 25
Example 2 (a) Preparation of the elutriated catalyst 1 kg of the catalyst
A is prepared using the same conditions as in Example 1 (a). The catalyst
is subjected to liquid elutriation using the following conditions: -
apparatus                         :   as shown In Fig. 1, but omitting the
column (F1) - diameter of the column (F2)       :   70 mm - height of the
column (F2)              1600 mm 35             - elutriation operation
:   continuous non-permanent - nature of elutriation liquid
n-heptane - level of Introduction of the elutriation  150 mm above the
bottom 40             liquid into the column - throughput of elutriation
liquid (R2)  :   15 litres per hour - catalyst concentration in the
catalyst  :   100 millimoles of titanium/litre suspension
- i.e. 60 g of catalyst per litre - throughput of catalyst suspension (Q2)
:   4 litres per hour - catalyst concentration in the column (F2) :   13
millimoles of titanium per litre - i.e. 7.8 g of catalyst per litre - level
of Introduction of the catalyst  :   1200 mm obove the bottom suspension
Into the column (F2) - yield of elutriated catalyst (based on  50% titanium
contained In the catalyst) - hourly production                 .   0.2
millimoles of titanium/hour - ie. 0.12 kg of catalyst per hour. The
catalyst B obtained after elutriation has the same chemical characteristics
as catalyst A. 60 The catalyst B obtained after elutriation has the same
chemical characteristics as catalyst A. (b) Polymerisation 65 6    EP 0 232
023 B1 Example 1 (b) was repeated using catalyst B instead of catalyst A.
1100 g of a polyethylene powder are obtained, the particle size
distribution of which is shown in Table 1. it is found that the
polyethylene obtained from catalyst B has a content of particles with
dimensions be- low 350 microns which is appreciably lower than that of the
polyethylene obtained from catalyst A, this 5   decrease being particularly
significant for particles with dimensions below 50 microns. Example 3 (a)
Preparation of the elutriated catalyst 10             1 kg of the catalyst
A is prepared in accordance with Example 1(a) is subjected to liquid
elutriation under the following conditions: - apparatus
as shown in Fig. 1, omitting the column (F1) 15             - diameter of
the column (F2)        :   70 mm - height of column (F2)
1600 mm 



- elutriation operation                  continuousnon-permanent - nature
of elutriation liquid           n-heptane 20             - height of
introduction of the elutriation  150 mm above the bottom liquid into the
column (F2) -throughput of elutriation liquid (R2)  :   15 litres/hour -
nature of additive contained in the  :   tri-n-octylaluminium 25
elutriation liquid - additive concentration in the      :   0.7
millimole/litre elutriation liquid - catalyst concentration in the catalyst
100 millimoles of titanium/litre 30             supension
- i.e. 60 mg of catalyst per litre - throughput of catalyst suspension (Q2)
:   4 litres per hour - catalyst concentration in the column (F2) :   17
millimoles of titanium/litre - i.e. 10.4 g of catalyst per litre - level of
introduction of the catalyst  :   1200 mm above the bottom suspension into
the column (F2) - yield of elutriated catalyst (based on  :   65% titanium
contained in the catalyst) - hourly production                      0.26
millimoles of titanium per hour - i.e. 0.12 kg of catalyst per hour The
catalyst C obtained after elutriation has the same chemical characteristics
as 45              catalyst A. 50  (b) Polymerization Example 1 (b) is
repeated using catalyst C instead of the catalyst A. 1100 g of a
polyethylene powder are obtained, the particle size distribution of which
is shown in Table I. It Is found that the polyethylene obtained from
catalyst C has a content of particles with dimensions 55   below 350
microns which is appreciably smaller than that of the polyethylene obtained
from catalysts A and B. this decrease being particularly great for
particles of dimensions below 50 microns. It is also noted that the yield
of catalyst C is appreciably higher than the yield of catalyst B obtained
in Example 2. 60   Example 4 In order to determine the reproducibility of
the elutriation operations described in Examples 2 and 3, each of these
examples is reproduced 10 times from the same catalyst A, and one
determines: - the mean percentage by weight of particles of polyethylene
with dimensions below 160 microns and the 65 7    EP 0 232 023 B1
corresponding standard deviation, - the mean yield of elutriated catalyst
and the corresponding standard deviation. The results obtained are set out
in Table II. The standard deviation, 5 [err] 10  that is to say the square
root of the sum of the squares of the deviations by comparison with the
mean re- suit, gives an indication of the dispersion of the results
obtained and consequently of the reproducibility of the tests. It is found
that the standard deviations obtained according to Example 3 are smaller
than those ob- tained In Example 2, both as regards the percentage of
particles with dimensions below 160 microns and 15  the catalyst yield,
which indicates that the conditions of Example 3 provide appreciably more
reproduci- ble results than those of Example 2 20 30 35 



40 45 50 55 65 8    EP 0 232 023 B1 [err]    EP 0 232 023 B1 TABLE II
Example 2, reproduced 10 times    Example 3, reproduced 10 times 5
% by weight of particles Catalyst  % by weight of particles Catalyst with
dimensions below   Yield  with dimensions below   Yield 160 microns
160 microns Mean Result             9               50             5.5    .
65 10         Typical deviation       3                10             1.5
5 Claims 15 1. A process for elutriation by a liquid of solid particles of
a Ziegler-Natta catalyst to obtain separa- tion Into at least two portions
which differ in average particle size characterised In that in a
preliminary stage (stage 1) a suspension of the solid catalyst particles is
prepared in the elutriation liquid which is a non-polar liquid chemically
inert In relation to the catalyst, at a concentration in the range 20 to
150 20   grammes per litre, and further in that the process comprises one
or more of the following defined stages wherein stage M is a process for
separating large particles comprising introducing the catalyst suspen- sion
at a flow rate 01 into a vertical elutriation column F1 having a height W.
at a level between H'/2 and the bottom of the column, Introducing the
elutriatlon liquid at a flow rate R1 into the column F1 at a level 25
lower than that of the introduction of the catalyst suspension, the liquid
being caused to flow in the col- umn in an ascending stream substantially
under laminar flow conditions, withdrawing from the top of the column F1 a
catalyst suspension substantially free from large particles and,
withdrawing from the bottom of the column F1 a catalyst suspension mainly
comprising large particles and wherein stage N is a proc- ess for
separating fine particles comprising introducing the catalyst suspension at
a flow rate Q2 into a 30   vertical elutriation column F2 of height H at a
level above H/2 and below 7H/8, introducing the elutriation liquid at a
flow rate R2 into the column F2 at a level below H/2, the liquid being
caused to flow in the col- umn In an ascending stream and substantially
under conditions of laminar flow, withdrawing from the top of the column F2
elutriation  liquid charged with fine catalyst particles and withdrawing
from the bottom of the column F2 catalyst particles substantially freed
from fine particles. 35     2. A process as claimed in claim 1,
characterised in that the ratio of the flow rates R1/Q1- in the elutria-
tion column F1 Is between 0.2 and 5. 3. A process as claimed in daim 1,
characterised in that the ratio of the flow rates R2/Q2 in the elutria-
tion column F2 is between 0.3 and 6. 4. A process as claimed in claim 1,
characterised in that the catalyst concentration in the elutriation 40
column F1 is between 10 and 100 g/l and the catalyst concentration in the
elutriation column F2 is between 2 and 60 g/l. 5. A process as claimed in
claim 1, characterised in that the elutriation liquid is an aliphatic
hydrocar- bon, 6. A process as claimed in claim 1 characterised in that the
elutriation is carried out using a non-polar 45  liquid elutriation medium
in the presence of a polar aprotic compound. 7. A process for elutriation
of particles of a Ziegler Natta-type catalyst characterised in that the
elu- triation is performed using a non-polar liquid elutriation medium in
the presence of a polar aprotic com- pound. 6. A process as claimed in
claim 6 or 7 wherein the polar aprotic compound is an organo-metallic com- 



50   pound. 9. A process as claimed In claim 6 or 7 wherein the polar
aprotic compound is an organoaluminium, or- ganozinc or organomagnesium
compound. 10. A process as claimed In claim 6 or 7 wherein the polar
aprotic compound is employed at.a concentra- tion of 0.1 to 1000 millimoles
per litre of elutriation liquid. 55     11. A process as claimed in claim 6
or 7 wherein the Ziegler Natta-type catalyst comprises one or more
transition metal compounds associated with or in chemical combination with
one or more magnesium com- pounds. 12. Apparatus for the liquid elutriation
of a solid Ziegler-Natta type alpha-olefin polymerisation cata- lyst.
consisting of at least one transition metal compound belonging to Groups
IV, V or VI of the Periodic 60   Table of Elements and a magnesium
compound, characterised in that it comprises: - a tank M2 for the
preliminary preparation of a catalyst suspension in the elutriation liquid
and having means adapted to maintain uniformity of the suspension, - a
vertical elutriation column F1 having a height H' and a diameter D' such
that the ratio H'/D' is equal to or greater than 5, such column having: (a)
a tube for the introduction of the catalyst  suspension pre- 65 10    EP 0
232023 B1 TABLE II Example 2, reproduced 10 times    Example 3, reproduced
10 times 5                         % by weight of particles Catalyst  % by
weight of particles Catalyst with dimensions below   Yield  with dimensions
below   Yield 160 microns                    160 microns Mean Result
9              50             5.5             65 10         Typical
deviation       3               10             1.5             5 Claims 1.
A process for elutriation by a liquid of solid particles of a Ziegler-Natta
catalyst to obtain separa- tion Into at least two portions which differ In
average particle size characterised In that in a preliminary stage (tag 1)
a suspension of the solid catalyst particles is prepared in the elutiation
liquid which is a non-polar liquid chemically Inert in relation to the
catalyst, at a concentration in the range 20 to 150 20   grammes per litre,
and further in that the process comprises one or more of the following
defined stages M and N, wherein stage M is a process for separating large
particles comprising introducing the catalyst suspen- sion at a flow rate
Q1 into a vertical elutriation column F1 having a height H'. at a level
between H'/2 and the bottom of the column, Introducing the elutriation
liquid at a flow rate R1 into the column F1 at a level lower than that of
the introduction of the catalyst suspension, the liquid being caused to
flow in the col- umn In an ascending stream substantially under laminar
flow conditions, withdrawing from the top of the column F1 a catalyst
suspension substantially free from large particles and, withdrawing from
the bottom of the column F1 a catalyst suspension mainly comprising large
particles and wherein stage N is a proc- ess for separat  fine particles
comprising introducing the catalyst suspension at a flow rate Q2 into a 30
vertical elutriation column F2 of height H at a level above H/2 and below
71-118, introducing the elutriation liquid at a flow rate R2 Into the
column F2 at a level below H/2, the liquid being caused to flow in the col-
umn In an ascending stream and substantially under conditions of laminar
flow, withdrawing from the top of the column F2 elutriation liquid charged
with fine catalyst particles and withdrawing from the bottom of the column
F2 catalyst particles substantially freed from fine particles. 35     2. A
process as claimed In claim 1, characterised in that the ratio of the flow
rates R1/Q1  in the elutria- tion column F1 Is between 0.2 and 5. 3. A
process as claimed in claim 1, characterised in that the ratio of the flow
rates R2/Q2 in the elutria- non column F2 is between 0.3 and 6. 4. A
process as claimed In claim 1, characterised in that the catalyst
concentration in the elutriation 40   column F1 is between 10 and 100 g/l
and the catalyst concentration in the elutriation column F2 is between 2
and 60 g/l. 5. A process as claimed in claim 1, characterised in that the
elutriation liquid is an aliphatic hydrocar- bon 



6. A process as claimed in claim 1 characterised in that the elutriation is
carried out using a non-polar 45   liquid elutriation medium In the
presence of a polar aprotic compound. 7. A process for elutriation of
particles of a Ziegler Natta-type catalyst characterised in that the elu-
triation Is performed using a non-polar liquid elutriation medium in the
presence of a polar aprotic com- pound. 8. A process as claimed in claim 6
or 7 wherein the polar aprotic compound is an organo-metallic com- 50
pound. 9. A process as claimed In claim 6 or 7 wherein the polar aprotic
compound is an organoaluminium, or- ganozinc or organomagnesium compound.
10. A process as claimed In claim 6 or 7 wherein the polar aprotic compound
is employed at.a concentra- tion of 0.1 to 1000 milliroles per litre of
elutriation liquid. 55     11. A proess as claimed in claim 6 or 7 wherein
the Ziegler Natta-type catalyst comprises one or more transition metal
compounds associated with or In chemical combination with one or more
magnesium com- pounds. 12. Apparatus for the liquid elutriation of a solid
Ziegler-Natta type alpha-olefin polyrnerisation cata- lyst, consisting of
at least one transition metal compound belonging to Groups IV, V or VI of
the Periodic 60   Table of Elements and a magnesium compound, characterised
in that it comprises: a tank M2 for the preliminary preparation of a
catalyst suspension in the elutriation liquid and having means adapted to
maintain uniformity of the suspension, - a vertical elutriation column F1
having a height H' and a diameter D' such that the ratio H'/D' is equal to
or greater than 5, such column having: (a) a tube for the introduction of
the catalyst suspension pre- 65 10    EP 0 232 023 B1 pared in the tank M2
or of the catalyst suspension substantially freed from fine particles
coming from the outlet of the top of column F2 as the case may be, at a
level lying between H'/2 and the bottom of the column; (b) a tube for the
Introduction of the elutriation liquid at a level lower than that of the
introduction of the catalyst suspension; (c) an outlet from the top of the
column of a catalyst suspension substantially 5   free from large
particles; and (d) an outlet from the bottom of the column of a catalyst
suspension com- prising mainly large particles, and/or - vertical
slutriation column F2 having a height H and a diameter D such that the
ratio H/D is equal to or greater than 10 such column having: (a) a tube for
the introduction of the catalyst suspension prepared in the tank M2 or of
the catalyst suspension substantially free from large particles coming from
the out- 10  let at the top of the column F1, as the case may be, such tube
being disposed at a level above H/2 and be- low 7 H/8; (b) a tube for the
introduction of the elutriation liquid at a level lying below H/2; (c) an
outlet from the top of the column of the catalyst particles substantially
freed from fine particles. 13. Apparatus according to Claim 12,
characterised in that it also comprises means for separating the catalyst
particles and the elutriation liquid, and means for recycling the
elutriation liquid freed from the 15   catalyst particles to the feed to
the column (F1) and/or F2. 14. Apparatus according to Claim 12,
characterised in that the distance separating the points of intro- duction
of the elutriation liquid and the catalyst suspension is equal to or
greater than H'/8 in the elutria- tion column F2 and is equal to or greater
than H/4 in the elutriation column F2. 20   Revendlcatbons 1. Proc6d6
d'lutriation, par un liquide, de particules solides d'un catalyseur
Ziegler-Natta pour obte- nir sa siparatlon en au moins deux portions qul
different par leur granulometrie moyenne, caracterise en ce quo dans une
etape pr6llminaire (etape 1) on pr6pare une suspension de particules
solides de cataly- J 25   sour dans lo liquid. delutriation qul est un
liquide non-polaire, chimiquement inerte a l'6gard du cataly- sour. A une
concentration allant de 20 A 150 grammes par litre, et en ce qu'en outre le
procede comporte une ou plusieurs des etapes d6finles suivantes M et N,
ritape M 6tant un proc6de de separation des particules de grande dimension
comportant l'introduc- tion de la suspension du catalyseur au d6bin 01 dans
une colonne d'elutriation verticale Ft de hauteur Hf, 30   A un niveau
situ6 entre H12 et le fond de la colonne, I'introduction de liquide
d'6lutriation au d6bit R1 dans ba colonne F1 A un niveau inf6rieur A celui
de l'introduction de la suspension du catalyseur, le liquide de- vant
secouler dans ia colonne en flux ascendant sensiblement sous des conditions
d'ecoulement laminai- 



re. rextraction de la partie superieure de la colonne Ft d'une suspension
du catalyseur sensiblement exempte de particules de grande dimension et
lextraction de la partie inf6rieure de la colonne F1 dune 35   suspension
du catalyseur comprenant principalement des particules de grande dimension
et l'tape N 6tant un proced6 de separation des fines particules comportant
l'introduction de la suspen- sion du catalyseur au d6bit 02 dans une
colonne d'6lutriation verticale F2 de hauteur H A un niveau situ6 aa-dessus
de HQ2 et en dessous de 711/8. I'introduction du liquide d'6lutriation au
d6bit R2 dans la colon- ne F2 A un niveau situe en dessous de H/2, le
liquide devant s'ecouler dans la colonne en un flux ascen- 40   dant et
sensiblement sous les conditions d'ecoulement laminaire, 1'extraction de la
partie superieure de la colonne F2 du liquide d'elutriation charge de fines
particules du catalyseur et l'extraction de la partie in- f6rieure de ia
colonne F2 des particules du catalyseur sensiblement exemptes de fines
particules. 2. ProcWd6 solon la revendication 1, caracterise en ce que le
rapport des debits R1/Qi dans la colonne d'elutriation F1 est compris entre
0.2 et 5. 45     3. Procdd selon la revendication 1. caracterise en ce que
le rapport de d6bit R2/Q2 dans la colonne d'6lutriation F2 est compris
entre 0.3 et 6. 4. Proc~dd selon la revendication 1, caracterise en ce que
la concentration du catalyseur dans la co- lonne d'elutriation F1 est
compris entre 10 et 100 g/l et en ce que la concentration du catalyseur
dans la colonne d'6lutriation F2 est comprise entre 2 et 60 g/l. 50     5.
Proc*d selon la revendication 1, caracterise en ce que le liquide d
eiuirnation est un nydrocaroure aliphadique. 8. Proc~d6 selon la
revendication 1, caract6ris6 en ce que l4lutriation s'effectue a l'aide
d'un milieu dflutrlatlon liqulde non polaire en prdsence d'un compos6
aprotique polaire. 7. Proced6 d'lutriation de particules dun catalyseur du
type Ziegler-Natta, caracteris6 en ce que 55   r'4lutriation s'effectue A
raide d'un milieu d'elutriation liquido non polaire en presence d'un
compose apro- tique polalre. 8. Proco6d4 selon la revendication 6 ou 7 dans
lequel le compos6 aprotique polaire est un compos6 or- gano-metallique. 9.
Proc~dd selon la revendication 6 ou 7 dans loquel le compos6 aprotique
polaire est un organoalumi- 60   nium. organozinc ou organomagnesium. 10.
Proc~dd selon la revendication 6 ou 7, daris lequel le compose aprotique
polaire s'emploie a une concentration de 0.1 A 1 00 millimoles par litre de
liquide d'6lutriation. 11. Proced6 selon la revendication 6 ou 7 dans
lequel le catalyseur du type Ziegler-Natta comporte un ou plusieurs
composds d'un metal de transition associ6s avec, ou en combinaison chimique
avec, un ou 65   plusiours compos6s de magnesium.    5P -0 232 M2  B1
1111 lililil     HEil    11111 lili ll li *C  L  M  S* 12. Appareil pour
l'eutriation, par un liquide, d'un cataiyseur de polym~risation de
t'alpha-ol6fine du ty- pe Ziegler-Natta, constitue d'au moins un compos6
d'un m6tal de transition appartenant aux groupes IV, V ou VI du Tableau
periodique des 6lements et un compos6 du magn6sium, caracterise en ce qu'il
compor- te: 5     - un r6servoir M2 pour la pr6paration preliminaire d'une
suspension du catalyseur dans le liquide d'6eutriation, pr6sentant des
moyens concus pour maintenir Nuniformit6 de la suspension, - une colonne
d'4lutriation verticate F1 de hauteur H' et de diametre D' leis que le
rapport H'ID' soit 6gal ou superieur a 5, ladite colonne comprenant- (a) un
tube pour l'introduction de la suspension du catalyseur preparee dans le
reservoir M2 ou de la suspension du catalyseur sensiblement exempte 10
de fines particules provenant de la sortie situee a la partie superieure de
la colonne F2, selon le cas, A un nlveau situ6 entre H'/2 et a la partie
inferieure de la colonne; (b) un tube pour l'introduction du li- quide
d'elutrlation A un niveau inferieur a celul de l'introduction de la
suspension du catalyiseur; (c) une sortie, par la partie sup6rieure de la
colonne, une suspension du catalyseur sensiblement exempte de particules de
grande dimension; et (d) une sortie, par la partie inferieure de la
colonne, d'une sus- 15     pension du catalyseur comportant principatement
des particules de grande dimension, etlou - une colonne d'lutriation
verticale F2 de hauteur H et de dlarnetre D toes quo le rapport H/D soft
egal ou sup6rleur a 10, cette coionne comprenant: (a) un tube pour
rintroduction de la suspension du cataly- sour preparee dans le reservoir
M2 ou la suspension du catalyseur sensiblement exempte de particules de
grande dimension provenant de ia sortie pr6vue A la partle superieure de la
colonne F1, selon le cas, 



20   ce tube 6tant dispos6 A un nhveau situ6 au-dessus de H/2 et en dessous
de 7H/8; (b) un tube pour lintro- duction du liquide d'lutriation A un
niveau situe on dossous de H/2; (c) une sortie, par la partie sup6rieu- re
de la colonne, des particules du catalyseur sensiblement exemptes de fines
particules. 13. Apparell selon la revendication 12. caracterise en ce qu'lt
comporte egalement des moyens pour se- parer les particules du catalyseur
et s liquide d'elutriaton et des moyens pour recycler le liquide d'elu- 25
triation exempt des particules du catalyseur dans l'arriv6e dans ia colonne
(Fl) eVou F2. 14. Apparell selon la revendication 12, caracteris6 en co que
la distance s6parant les points d'intro- duction du liquide d'elutrlation
et de la suspension du catalyseur est 6gale ou sup~rieure a H'I8 dans la
colonne d'elutriation F1 et egale ou sup6rieure a H/4 dans la colonne
d6lutriation F2. 30   PautntansprOche 1. Vertahren zur AufschiAmmung von
festen Tellchen eines Ziegler-Natta-Katalysators durch eire FlOssigkoit, um
elne Auftrennung In mindestens 2 Teile zu erzielen, welche sich in der
mittleren Teilchen- grOBe unterscheiden, dadurch gekennzoichnet. daB in
elner Vorstufe (Stufe 1) eine Suspension der fe- 35  sten
Katalysatorteiichen In der AufschlammungsflOssigkeit, welche eine
nicht-polare, im Hinblick auf den Katalysator chemisch Inerte FlOssigkoit
ist. mit einer Konzentration im Bereich von 20 bis 150 g je Li- ter
hergostellt wird, und femer dadurch, daB das Verfahren eine oder mehrere
der folgenden definier- ten Stufen M und N umfa8t, worin die Stute M eln
Verfahren zum Abtrennen gro~er Teiichen ist, umfassend das Einbringen der
Katalysatorsu- 40  spension mit einer Stromungsgeschwindigkeit O1 in eine
vertikale Aufschiammungskolonne F1. welche ei- ne Hohe von HI besitzt, bei
einer Hohe zwischen HI/2 und dem Boden der Kolonne, das Einbringen der
Au'schlAmmungsfI0ssigkeit mit einer Stramungsgeschwindigkeit R1 in die
Kolonne F1 bei einer H6he, wel- che geringer als jene der Einbringung der
Katalysatorsuspension ist, wobei die FlOssigkeit veranlaBt wird, In der
Kolonne In einem aufsteigenden Strom im wesentlichen unter laminaren
Stromungsbedingun- 45   gen zu fi'le en, das Entnehmen einer
Katalysatorsuspension, welche im wesentlichen von groBen Teil- chen fret
ist, vom Kopf der Kolonne F1 und das Entnehmen einer Katalysatorsuspension,
welche haupt- sAchlich groBe Toilchen umfaSt, vom Boden der Kolonne F1, und
worin die Stufe N ein Verfahren zum Abtrennen feiner Teilchen ist,
umfassend das Einbringen der Katalysatorsu- simnsion -r..' .iner
Stromungsgeschwindigkeit 02 in eine vertikale AufschlAmmungskolonne F2 mit
der so   Hdhe H, bel elner Hohe Obe. 1+2 und unter 7W/8, das Einbrinren der
AufschlAmmungsli0ssigkeit mit einer Stromungsgeschwindig- kelt R2 In die
Kolonne F2 bel einer HMhe unter iHl/2, wobei die FlOssigkeit veranlaSt
wird, in der Kolonne in einem aufsteigenden Strom und im wesentlichen unter
laminaren Str6mungsbedingungen zu flieBen, das Entnehmen der mit felnen
Katalysatorteitchen beladenen AufschlammungsI1OssIgkeit vom Kopf der Ko- 55
ionne F2 und das Entnehmen der im wesentlichen von feinen Teilchen
befrelten Katalysatorteilchen vom Boden der Kolonne F2. 2. Verfahren nach
Anspruch 1, dadurch gekennzeichnet, daB das VerhAltnis der
StrOmungsgeschwin- digkeit R1/Q1 In der Aufschlammungskolonne Fl von 0,2
bis 5 betragt. 3. Verfahren nach Anspruch 1, dadurch gekennzeichnet, daB
das VerhAltnis der Stromungsgeschwin- so   dgkeoten R2/Q2 in der
AufschlAmmungskolonne F2 von 0.3 bis 6 betragt. 4. Verfahren nach Anspruch
1, dadurch gekennzeichnet, daB die Katalysatorkonzentration in der
AufschlAmmungskolonne F1 von 10 bis 100 gn betragt und daB die
Katalysatorkonzentration in der Auf- schlAmmungskolonne F2 von 2 bis 60 gA
betragt. 5. Verfahron nach Anspruch 1, dadurch gekennzeichnet, daB die
Aufsch.2Ammungsflussigkeit ein 65   allphatischer Kohlenwasserstoff ist. 12
i               ~~~~~EP 0.232 023 B1        llllllll ii ii lll *C  L  MS*
6. Verfahren nach Anspruch 1, dadurch gekennzeichnet, daB die Aufschl~mmung
unter Verwendung oines nicht-polaren flssigen Aufschlammungsmediums in
Gegenwart einer polaren aprotischen Verbin- dung ausgefOhrt wird. 7.
Verfahren zur Aufschlammung von Teilchen eines Katalysators vom
Ziegler-Natta-Typ, dadurch 5   gekennzelchnet, daB die Autschlammung unter
Verwendung eines nicht-polaren flussigen Aufschlim- mungsmediums in
Gegenwart einer polaren aprotischen Verbindung ausgef0hrt wird. 8.
Verfahren nach Anspruch 6 oder 7, worin die polare aprotische Verbindung
eine organo-metalli- 



sche Verbindung ist. 9. Verfahren nach Anspruch 6 oder 7, worin die polare
aprotische Verbindung eine Organo-Alumi- 10   nium-. Organo-Zink- oder
Organo-Magnesiumverbindung ist. 10. Verfahren nach Anspruch 6 odor 7, worin
die polare aprotische Verbindung in einer Konzentration von 0.1 bis 100
mmol je Uter Aufschlammungsfl0ssigkeit angewandt wird. 11. Verfahren nach
Anspruch 6 oder 7, worin der Katalysator wom Ziegler-Natta-Typ sine oder
mehre- re Obergangsmetaliverbindung gemeinsam mit odor In chemLscher
Verbindung mit einer oder mehreren 15   Magnesumverbindungen umfaSt. 12.
Vorrichtung zur flOssigen AufschlAmmung eines festen
alpha-Olefin-Polymerisationskatalysators vom Ziegler-Natta-Typ. bestehend
aus mindestens einer zu don Gruppen IV, V oder VI des Pefiodensy- stems der
Elements geh6renden 0bergangsmetallverbindung und aus einer
Magnesiumverbindung, da- durch gekennzeichnet. daB sie: 20     - oenen Tank
M2 fOr die vorausgehende Herstellung einer Katalysatorsuspension in der
Aufschlam- mungsfiOssIgkeit, weicher Mittel zum Aufrechterhaften der
Einheitlichkeit der Suspension besitzt, - eine vertikale
Aufschlammmungskolonne F1 mit einer H6he H und einem Durchmesser D', sodaB
das Verhlltnis ; WD' gleich oder grOBer als 5 ist, welche Kolonne: a) ein
Rohdeltung zum Einbringen der im Tank M2 hergestellten
Katalysatorsuspension oder der im 2s     wesentichon von feinen Teilchen
befreiten Katalysatorsuspension, welche vom AuslaB des Kopfes der Kolonne
F2 kommnt, wie es der Fall sein kann, in einer Hbhe, die zwischen H'/2 und
dem Boden der Kolonne lWegt; b) ese Rohrieitung zur Einbringung der
AufschlarnmiungsflOssigkeit in einer Hthe, welche geringer als jene der
Einbrngung der Katalysatorsuspension ist; 30    c) einen AuslaB vom Kopf
der Kolonne fOr eine Katalysatorsuspension, welche im wesentlichen von
groSen Teikchen frei ist; und d) einen AuslaB vom Boden der Kolonne fOr
oine Katalysatorsuspension, welche hauptsachlich groBe Toilchen umfaBt,
aufweist, undloder - eim vrtikale AutschlAmmungskolonne F2, mit einer H6he
H und einem Durchmesser D, sodaB das 35     Verittnis H/D gleich oder
grO8er als 10 ist welche Kolonne: a) eine Rohrieitung zur Einbringung der
im Tank M2 hergestellten Katalysatorsuspension oder der im wesentlichen von
groBen Teilchen freien Katalysatorsuspension. welche vom AuslaB am Kopf der
Ko- onne F1 kommt, wie es der Fall sein kann, welche Rohroietung in einer
Hhe iOber H/2 und unter 7iI8 angeordnet ist; 40     b) sine Rohrloitung zur
Elnbringung der AufschlhmmungsflOssigkeit in einer Hbhe unter H12; c) oenen
AuslaB vom Kopf der Kolonne ftr im wesentlichen von feinen Teilchen
befreite Katalysator- toibchen. besitzt. umfaSt. 13. Vorrchtung nach
Anspruch 12. dadurch gekennzeichnet, daB sie auch Mittel zum Trennen der
Ka- tiysaetollchen und der AufschlammungsflOssigkeit und Mittel zum
ZurOckfOhren der von den Kataly- 45  satorteslchen betrelten
AufschllmmungsflOssigkeot zur ZufOhrung zu der Kolonne F1 undloder F2 um-
tabt. 14. Vorrichtung nach Anspruch 12, dadurch gekennzeichnot, daB der
Abstand, welcher die Punkte dor Elnbringung der AutschlAmmungsflOssigkeit
und der Katalysatorsuspension trennt, gleich oder gro- Ber als 1178 In der
AutschlAmmungskolonne F1 und gleich oder gr6Ber als H/4 in der
Aufschlammungsko- so  lonne F2 ist. 55 60 65 13    


