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FLU IDIZED-BED REACTOR HAVING MULTI PLE RECYCLE GAS INLET NOZZLES

F IELD O F THE INVENTION

[0001 ] The present disclosure provides fluidized-bed reactors for the gas-phase polymerization

of olefins. The present disclosure further provides processes for preparing an olefin polymer at

temperatures of from 20 to 200 °C and pressures of from 0.5 to 10 MPa in the presence of a

polymerization catalyst.

BACKGROUND O F THE INVENTION

[0002] Gas-phase polymerization processes are economical processes for the preparation of

polyolefins such as homopolymers of ethylene or propylene or copolymers of ethylene or propyl

ene with other olefins. Fluidized-bed reactors for carrying out such processes have been known

for a long time. These reactors contain a bed of polymer particles which is maintained in a fluid-

ized state by an upward flow of a fluidizing gas. Customary reactors comprise, inter alia, a reactor

space in the form of a vertical cylinder provided with conical head. In this calming zone, there is a

lower gas velocity as a result of the larger diameter. In addition, these reactors have a recycle

gas line in which coolers for removing the heat of polymerization, a recycle gas compressor and, if

desired, further elements such as a cyclone for removing fine polymer dust are installed. Mono

mers consumed by the polymerization reaction are normally replaced by adding make-up gas to

the recycle gas stream.

[0003] To achieve a homogeneous distribution of the fluidizing gas in the bed of growing poly-

mer particles, most reactors are equipped with a gas distribution grid, sometimes also called gas

fluidization grid or distribution plate. Such a gas distribution grid is a device provided with aper

tures which dispense into the bed a gas stream introduced under the grid itself. The grid also acts

as support for the bed when the supply of gas is cut off.

[0004] The gas distribution grid can be configured as perforated or porous plate, sometimes in

combination with an upstream flow divider. It is possible to arrange roof-shaped deflector plates

above the holes in the distributor plate, as for example disclosed in EP 0 697 421 A 1, or to cover

the holes with a cap as described in EP 0 600 4 14 A 1 . The geometry of the gas distribution grid

may also deviate from a plate. EP 0 088 638 A2 discloses a gas distributor for a fluidized-bed re-

actor which has a double cone-body. W O 2008/074632 A 1 describes a gas distribution grid which

has the form of an inverted cone. The gas distribution grid may have integrated a vertically o ri

ented pipe for discharging polymer. W O 2007/071 527 A 1 discloses that such a polymer d is

charge pipe is part of a polymer circulation loop for recycling a part of the polymer discharged

from the bottom of the fluidized-bed reactor to an upper region of the fluidized-bed reactor.



[0005] A common feature for all these designs is that the fluidization gas is introduced into the

fluidized-bed reactor below the gas distribution grid. Due to the high amount of circulated f luidiza

tion gas and the consequently large size of the gas inlet nozzle, a relatively large volume is re

quired below the gas distribution grid. The volume below the gas distribution grid is however lost

space that does not contribute to the production of polyolefin but increases the volume of the f lu

idized-bed reactor and accordingly the costs for its construction. Furthermore, it has to be e n

sured that no polymer particles which may be carried over through the recycle gas line deposit in

the volume below the gas distribution grid.

[0006] There is accordingly a need to provide a fluidized-bed reactor which has a smaller vo l

ume underneath the gas distribution grid and consequently allows constructing such a reactor

with a lower height of the bottom part. Furthermore, fine polymer particles which are possibly ca r

ried over by the recycle gas should easily be transported back into the fluidized bed of polymer

particles.

SUMMARY OF THE INVENTION

[0007] The present disclosure provides a fluidized-bed reactor for the gas-phase polymeriza

tion of olefins comprising a gas distribution grid installed in a lower part of the fluidized-bed reac-

tor and a gas recycle line, which is equipped with a compressor and a heat exchanger and which

is connected at the upper end with the top of the fluidized-bed reactor, wherein the gas recycle

line splits at the lower end in at least two substantially horizontal branches which are connected

tangentially with the fluidized-bed reactor below the gas distribution grid.

[0008] In some embodiments, the gas recycle line splits in two branches which are attached to

the fluidized-bed reactor on opposite sides.

[0009] In some embodiments, the gas distribution grid has the form of an inverted cone.

[001 0] In some embodiments, the cone angle is from 100 ° to 160 °.

[001 1] In some embodiments, the gas distribution grid comprises a plurality of trays being at

tached to each other to form slots in the overlapping area of adjacent trays and annular modules

of trays are formed by the overlapping of successive trays.

[001 2] In some embodiments, the gas distribution grid comprises slots through which recycled

gas enters the fluidized-bed reactor and the slots are formed in such a way that the flow of gas

after having passed the slots is substantially parallel to the plane of the gas distribution grid and

tangentialwith respect to a horizontal cross-section of the fluidized-bed reactor.



[001 3] In some embodiments, the fluidized-bed reactor further comprises a polymer discharge

pipe, which is integrated with the upper opening into the gas distribution grid.

[001 4] In some embodiments, the upper opening of the polymer discharge pipe is arranged in

the center of the gas distribution grid.

[001 5] In some embodiments, the polymer discharge pipe is part of a polymer circulation loop

which is connected at the upper end with the upper region of the fluidized-bed reactor.

[001 6] In some embodiments, the volume of the fluidized-bed reactor below the gas distribu

tion grid is divided by a non-pressure-resistant divider plate in an upper part and a lower part.

[001 7] In some embodiments, the divider plate is substantially horizontal.

[001 8] In some embodiments, the equalization between the pressure in the volume above the

divider plate and the pressure in the volume below the divider plate occurs by a pressure equili

bration line which connects the volume below the divider plate and the gas recycle line.

[001 9] In some embodiments, the fluidized-bed reactor is part of a reactor cascade.

[0020] In some embodiments, the present disclosure provides a process for preparing an o le

fin polymer comprising homopolymerizing an olefin or copolymerizing an olefin and one or more

other olefins at temperatures of from 20 to 200 °C and pressures of from 0.5 to 10 MPa in the

presence of a polymerization catalyst, wherein the polymerization is carried out in the fluidized-

bed reactor of claims 1 to 13 .

[0021 ] In some embodiments, the fluidized-bed reactor comprises a polymer discharge pipe,

which contains a bed of polyolefin particles which moves from top to bottom of the discharge pipe,

and a fluid is introduced into the discharge pipe in an amount that an upward stream of the fluid is

induced in the bed of polyolefin particles above the fluid introduction point.

BRI EF DESCRI PTION OF THE DRAWINGS

[0022] Figure 1 shows schematically a fluidized-bed reactor according to the present disclo-

sure.

[0023] Figures 2a and 2b show schematically cross-sections through the bottom part of a f luid

ized-bed reactor according to the present disclosure.



DETAILED DESCRI PTION OF THE INVENTION

[0024] The present disclosure provides a fluidized-bed reactor for the gas-phase polymeriza

tion of olefins. Fluidized-bed reactors are reactors in which the polymerization takes place in a

bed of polymer particles which is maintained in a fluidized state by feeding in a reaction gas m ix

ture at the lower end of a reactor, usually below a gas distribution grid having the function of d is

pensing the gas flow, and taking off the gas again at the top of the fluidized-bed reactor. The re

action gas mixture is then returned to the lower end to the reactor via a recycle line equipped with

a compressor and a heat exchanger for removing the heat of polymerization. The flow rate of the

reaction gas mixture has to be sufficiently high firstly to fluidize the mixed bed of finely divided po l

ymer present in the polymerization zone and secondly to remove the heat of polymerization effec

tively.

[0025] Olefins which may be polymerized in the fluidized-bed reactor of the present disclosure

are especially 1-olefins, i.e. hydrocarbons having terminal double bonds, without being restricted

thereto. Preference is given to nonpolar olefinic compounds. Particularly preferred 1-olefins are

linear or branched C2-C 2- 1 -alkenes, in particular linear C2-C 0- 1-alkenes such as ethylene, p ro

pylene, 1-butene, 1-pentene, 1-hexene, 1-heptene, 1-octene, 1-decene or branched C2-C 0- 1 -a l

kenes such as 4-methyl-1 -pentene, conjugated and nonconjugated dienes such as 1,3-butadiene,

1,4-hexadiene or 1,7-octadiene. It is also possible to polymerize mixtures of various 1-olefins.

Suitable olefins also include ones in which the double bond is part of a cyclic structure which can

have one or more ring systems. Examples are cyclopentene, norbornene, tetracyclododecene or

methylnorbornene or dienes such as 5-ethylidene-2-norbornene, norbornadiene or ethylnorborna-

diene. It is also possible to polymerize mixtures of two or more olefins.

[0026] The fluidized-bed reactor is in particular suitable for the homopolymerization or copoly-

merization of ethylene or propylene and is especially preferred for the homopolymerization or co-

polymerization of ethylene. Preferred comonomers in propylene polymerization are up to 40 wt.%

of ethylene, 1-butene and/or 1-hexene, preferably from 0.5 wt.% to 35 wt.% of ethylene, 1-butene

and/or 1-hexene. As comonomers in ethylene polymerization, preference is given to using up to

20 wt.%, more preferably from 0.01 wt.% to 15 wt.% and especially from 0.05 wt.% to 12 wt.% of

C3-C8- 1-alkenes, in particular 1-butene, 1-pentene, 1-hexene and/or 1-octene. Particular prefer

ence is given to polymerizations in which ethylene is copolymerized with from 0.1 wt.% to 12 wt.%

of 1-hexene and/or 1-butene.

[0027] In a preferred embodiment of the present disclosure, the polymerization is carried out in

the presence of an inert gas such as nitrogen or an alkane having from 1 to 10 carbon atoms such

as methane, ethane, propane, n-butane, isobutane, n-pentane, isopentane or n-hexane or m ix

tures thereof. The use of nitrogen or propane as inert gas, if appropriate in combination with fur-

ther alkanes, is preferred. In especially preferred embodiments of the present disclosure, the



polymerization is carried out in the presence of a C3-C5 alkane as polymerization diluent and most

preferably in the presence of propane, especially in the case of homopolymerization or copoly-

merization of ethylene. The reaction gas mixtures within the reactor additionally comprise the o le

fins to be polymerized, i.e. a main monomer and one or more optional comonomers. In a pre-

ferred embodiment of the present disclosure, the reaction gas mixture has a content of inert com

ponents from 30 to 99 vol.%, more preferably from 40 to 95 vol.%, and especially from 45

to 85 vol.%. In another preferred embodiment of the present disclosure, especially if the main

monomer is propylene, no or only minor amounts of inert diluent are added. The reaction gas

mixture may further comprise additional components such as antistatic agents or molecular

weight regulators like hydrogen. The components of the reaction gas mixture may be fed into the

gas-phase polymerization reactor or into the recycle gas line in gaseous form or as liquid which

then vaporizes within the reactor or the recycle gas line.

[0028] The polymerization of olefins can be carried out using all customary olefin polymeriza-

tion catalysts. That means the polymerization can be carried out using Phillips catalysts based on

chromium oxide, using Ziegler- or Ziegler-Natta-catalysts, or using single-site catalysts. For the

purposes of the present disclosure, single-site catalysts are catalysts based on chemically uniform

transition metal coordination compounds. Furthermore, it is also possible to use mixtures of two

or more of these catalysts for the polymerization of olefins. Such mixed catalysts are often desig-

nated as hybrid catalysts. The preparation and use of these catalysts for olefin polymerization are

generally known.

[0029] Preferred catalysts are of the Ziegler type preferably comprising a compound of t ita

nium or vanadium, a compound of magnesium and optionally an electron donor compound and/or

a particulate inorganic oxide as a support material.

[0030] Catalysts of the Ziegler type are usually polymerized in the presence of a cocatalyst.

Preferred cocatalysts are organometallic compounds of metals of Groups 1, 2 , 12 , 13 or 14 of the

Periodic Table of Elements, in particular organometallic compounds of metals of Group 13 and

especially organoaluminum compounds. Preferred cocatalysts are for example organometallic

alkyls, organometallic alkoxides, or organometallic halides.

[0031 ] Preferred organometallic compounds comprise lithium alkyls, magnesium or zinc alkyls,

magnesium alkyl halides, aluminum alkyls, silicon alkyls, silicon alkoxides and silicon alkyl hal-

ides. More preferably, the organometallic compounds comprise aluminum alkyls and magnesium

alkyls. Still more preferably, the organometallic compounds comprise aluminum alkyls, most pref

erably trialkylaluminum compounds or compounds of this type in which an alkyl group is replaced

by a halogen atom, for example by chlorine or bromine. Examples of such aluminum alkyls are

trimethylaluminum, triethylaluminum, tri-isobutylaluminum, tri-n-hexylaluminum or diethylaluminum

chloride or mixtures thereof.



[0032] The fluidized-bed reactor of the present disclosure may be operated at pressures of

from 0.5 MPa to 10 MPa, preferably from 1.0 MPa to 8 MPa and in particular from 1.5 MPa to

4 MPa. The polymerization is preferably carried out at temperatures of from 30 °C to 6 ° , pa r

ticularly preferably from 65 °C to 125 °C, with temperatures in the upper part of this range being

preferred for preparing ethylene copolymers of relatively high density and temperatures in the

lower part of this range being preferred for preparing ethylene copolymers of lower density.

[0033] The polymerization in the fluidized-bed reactor may also be carried out in a condensing

or super-condensing mode, in which part of the circulating reaction gas mixture is cooled to below

the dew point and returned to the reactor either separately as a liquid and a gas-phase or t o

gether as a two-phase mixture in order to make additional use of the enthalpy of vaporization for

cooling the reaction gas.

[0034] The fluidized-bed reactor of the present disclosure is characterized in that the gas recy-

cle line splits at the lower end in at least two substantially horizontal branches which are con

nected tangentially with the fluidized-bed reactor below the gas distribution grid. The tangential

entries of the recycle gas generate a whirling motion of the recycle gas in the volume below the

fluidization grid. By splitting the gas recycle line at the lower end in two or more branches, it is

possible to have smaller fluidization gas inlet nozzles, which implies that the reactor part below

the gas distribution grid can be constructed with a lower height and thus a smaller volume. In a

preferred embodiment of the present disclosure, the gas recycle line splits in two branches which

are connected to the fluidized-bed reactor on opposite sides.

[0035] In a preferred embodiment, the gas distribution grid has the form of an inverted cone

which has preferably a cone angle apex from 100 ° to 160 °, more preferably from 120 ° to 150 °.

[0036] According to a preferred embodiment of the present disclosure, the gas distribution grid

is constructed in a way that it comprises a plurality of trays being attached to each other to form

slots in the overlapping area of adjacent trays and annular modules of trays are formed by the

overlapping of successive trays. Such gas distribution grids are for example disclosed by

WO 2008/074632 A 1 . Adjacent trays may be mounted in a way to form a ring structure. These

annular modules of trays can be radially mounted side by side to generate the entire structure of

the gas distribution grid. The annular modules may be mounted on suitable annular supports, so

that during start-up or shut-down of the reactor the gas distribution grid is also able to carry the

bed of polymer particles. The annular supports are preferably held supported by means of bars

protruding from the bottom of the reactor. From two to six annular modules of trays may be e m

ployed to form the conical structure of the distribution grid, depending on the diameter of the f luid

ized-bed reactor. If trays with the same surface area are used, the outer peripheral modules have

to comprise a higher number of overlapping trays with respect to the inner central modules. Each



annular module preferably comprises at least 6 trays, more preferably from 10 to 80 trays. Prefer

ably, in the overlapping area of adjacent trays a first tray forms the upper part of the intermediate

slots, while the successive tray forms the bottom part of the intermediate slots. Preferably, both

trays have a shape adapted to form the intermediate slots. The overlapping area of two adjacent

trays has preferably from 3 to 15 slots. Preferably, the number of slots increases from the inner to

the peripheral annular modules in a way that the number of slots per area is kept essentially con

stant over the grid.

[0037] Preferably, the gas distribution grid comprises slots through which recycled gas enters

the fluidized-bed reactor and the slots are formed in such a way that the flow of gas after having

passed the slots is substantially parallel to the plane of the gas distribution grid and tangential with

respect to a horizontal cross-section of the fluidized-bed reactor. The tangential outlet of the fluid-

izing gas from the slots accordingly generates a whirling motion in the polymer bed close to the

fluidization grid.

[0038] In a preferred embodiment of the present disclosure, the fluidized-bed reactor com

prises a gas distribution grid and a polymer discharge pipe, which is integrated with its upper

opening into the distribution grid. Preferably, the upper opening of the polymer discharge pipe is

arranged in the center of the gas distribution grid. The polymer discharge pipe may contain a

packed bed of polyolefin particles which moves from top to bottom of the polymer discharge pipe.

[0039] In a preferred embodiment, the polymer discharge pipe is part of a polymer circulation

loop which is connected at the upper end with the upper region of the fluidized-bed reactor. The

polymer circulation loop preferably comprises, besides the polymer discharge pipe, a polymer dis-

charge valve at the lower end of the polymer discharge pipe and a pneumatic conveyor pipe

which has the function of reintroducing into the fluidized-bed reactor the polymer particles which

by-pass the discharge valve. The transport of the polymer particles through the pneumatic con

veyor pipe to the upper region of the fluidized-bed reactor occurs preferably continuously by feed

ing a "thrust" gas at the inlet of the pneumatic conveyor. This thrust gas is preferably taken from

the gas recycle line. The ratio between the flow rate of polymer continuously recycled to the reac

tor via the circulation loop and the flow rate of polymer continuously discharged through the d is

charge valve is preferably from 1 to 20, more preferably from 4 to 15 .

[0040] According to another preferred embodiment of the present disclosure, the whole con-

tent of the polymer discharge pipe is withdrawn from the fluidized-bed reactor. The polyolefin par

ticles leaving the polymer discharge pipe may be transferred to a work-up section. In a preferred

embodiment, the polyolefin particles leaving the polymer discharge pipe are transferred to a f ur

ther gas-phase polymerization reactor arranged downstream of the fluidized-bed reactor. Prefera

bly, a fluid is introduced into the polymer discharge pipe as a barrier in an amount that an upward

stream of the fluid is induced in the bed of polyolefin particles above the fluid introduction point.



This has, for example, the effect that the reaction gas of the fluidized-bed reactor is prevented

from being transported to the downstream arranged subsequent gas-phase polymerization reac

tor.

[0041 ] In a preferred embodiment of the present disclosure, the volume of the fluidized-bed re

actor below the gas distribution grid is divided by a non-pressure-resistant divider plate in an up

per part and a lower part. This implies that the volume above the divider plate and the volume be

low the divider plate are kept at the same pressure, preferably by a pressure equalization line,

and that the divider plate does not have to withstand the polymerization pressure within the fluid-

ized-bed reactor. The form of the divider plate can hence easily be adapted to the requirements

of the gas flow within the volume below the gas distribution, while the pressure resistant bottom of

the fluidized-bed reactor can have any shape which effectively sustains the pressure within the

fluidized-bed reactor.

[0042] The divider plate is preferably substantially horizontal. In a preferred embodiment of

the present disclosure, the divider plate is substantially horizontal and curves upwards close to

the connection to the outer wall of the fluidized-bed reactor. Preferably, the equalization between

the pressure in the volume above the divider plate, which is the pressure within the fluidized-bed

reactor, and the pressure in the volume below the divider plate occurs by a pressure equalization

line which connects the volume below the divider plate and the gas recycle line.

[0043] Installing a divider plate in the volume below the gas distribution grid, preferably shortly

below the gas inlet nozzles, may effect a reduced accumulation of polymer particles in the volume

below the gas distribution grid. It is less likely that fine polymer particles, which are possibly car-

ried over through the recycle gas line, settle in a low-lying part of the volume below the gas d istri

bution grid, and the gas flow from the gas inlet nozzles along the divider plate into the polymeriza

tion reactor assists the re-transport of polymer particles entrained by recycle gas into the fluidized-

bed reactor.

[0044] In a preferred embodiment of the present disclosure, the fluidized-bed reactor is part of

a reactor cascade. The other polymerization reactors of the reactor cascade can be any kind of

low-pressure polymerization reactors such as gas-phase reactors or suspension reactors. If the

polymerization process of the reactor cascade includes a polymerization in suspension, the s us

pension polymerization is preferably carried out upstream of the gas-phase polymerization. Suita-

ble reactors for carrying out such a suspension polymerization are for example loop reactors or

stirred tank reactors. Suitable suspension media are inter alia inert hydrocarbons such as isobu-

tane or mixtures of hydrocarbons or else the monomers themselves. Such additional polymeriza

tion stages, which are carried out in suspension, may also include a pre-polymerization stage. If

the multistage polymerization of olefins comprises additional polymerization stages carried out in



gas-phase, the additional gas-phase polymerization reactors can be any type of gas-phase reac

tors like horizontally or vertically stirred gas-phase reactors, fluidized-bed reactors or multizone

circulating reactors. Such additional gas-phase polymerization reactors may be arranged dow n

stream or upstream of the fluidized-bed reactor. In an especially preferred embodiment of the

present disclosure, the fluidized-bed reactor is part of a reactor cascade in which a multizone c ir

culating reactor is arranged downstream of the fluidized-bed reactor.

[0045] Multizone circulating reactors are, for example, described in W O 97/0401 5 A 1 and

WO 00/02929 A 1 and have two interconnected polymerization zones, a riser, in which the growing

polymer particles flow upward under fast fluidization or transport conditions and a downcomer, in

which the growing polymer particles flow in a densified form under the action of gravity. The po ly

mer particles leaving the riser enter the downcomer and the polymer particles leaving the down-

comer are reintroduced into the riser, thus establishing a circulation of polymer between the two

polymerization zones and the polymer is passed alternately a plurality of times through these two

zones. In such polymerization reactors, a solid/gas separator is arranged above the downcomer

to separate the polyolefin and reaction gaseous mixture coming from the riser. The growing poly-

olefin particles enter the downcomer and the separated reaction gas mixture of the riser is contin

uously recycled through a gas recycle line to one or more points of reintroduction into the

polymerization reactor. Preferably, the major part of the recycle gas is recycled to the bottom of

the riser. The recycle line is preferably equipped with a compressor and a heat exchanger for re

moving the heat of polymerization. Preferably, a line for feeding catalyst or a line for feeding poly

mer particles coming from an upstream reactor is arranged on the riser and a polymer discharge

system is located in the bottom portion of the downcomer. The introduction of make-up mono

mers, comonomers, hydrogen and/or inert components may occur at various points along the

riser and the downcomer.

[0046] Figure 1 shows schematically a fluidized-bed reactor according to the present d isc lo

sure.

[0047] The fluidized-bed reactor ( 1 ) comprises a gas distribution grid (2) having the shape of

an inverted cone and a velocity reduction zone (3). The velocity reduction zone (3) is generally of

increased diameter compared to the diameter of the fluidized-bed portion of the reactor. During

polymerization, the fluidized-bed reactor ( 1 ) contains a fluidized bed (4) of polyolefin particles.

The polyolefin bed is kept in a fluidization state by an upward flow of gas fed through the gas dis-

tribution grid (2) placed at the bottom portion of the reactor ( 1 ) . The gaseous stream of the reac

tion gas leaving the top of the velocity reduction zone (3) via recycle line (5) is compressed by

compressor (6) and transferred to a heat exchanger (7), in which the recycle gas is cooled. Below

heat exchanger (7), the gas recycle line splits in two branches (8a) and (8b), which are horizon

tally connected with the fluidized-bed reactor ( 1 ) at positions (9a) and (9b) below the gas distribu-

tion grid (2) and above a divider plate ( 1 0), which divides the volume below the gas distribution



grid (2) in an upper and a lower part. A pressure equalization line ( 1 1) , which connects the vo l

ume below the divider plate with the gas recycle line, ensures the pressure balance between the

interior of the fluidized-bed reactor ( 1 ) and the volume below the divider plate. Make-up mono

mers, molecular weight regulators, and optional inert gases can be fed into the reactor ( 1 ) at vari-

ous positions, for example via line ( 12) upstream of the compressor (6); this non-limiting the

scope of the invention. Generally, the catalyst is fed into the reactor ( 1 ) via a line ( 13) that is pref

erably placed in the lower part of the fluidized bed (4).

[0048] The fluidized-bed reactor ( 1 ) further comprises a vertical polymer discharge pipe ( 14),

which is integrated with its upper opening into the gas distribution grid (2). The upper opening of

the polymer discharge pipe ( 14) is located in a central position with respect to the gas distribution

grid (2). At its lower end, the polymer discharge pipe ( 14) is provided with a discharge valve ( 15)

for withdrawing the packed bed of polyolefin particles which forms within polymer discharge pipe

( 14). The polymer discharge pipe ( 14) further bears a feeding line ( 1 6) for introducing a fluid into

polymer discharge pipe ( 14).

[0049] Figure 2a shows schematically a vertical cross-section through the bottom part of a f lu

idized-bed reactor according to the present disclosure.

[0050] The bottom part comprises a gas distribution grid ( 102) having the shape of an inverted

cone and a polymer discharge pipe ( 1 14), which is integrated with its upper opening into the gas

distribution grid ( 1 02) and is located in a central position with respect to the gas distribution grid

( 102). The recycle gas enters the reactor below the gas distribution grid ( 102) through gas inlet

nozzles ( 109a) and ( 1 09b). The lower end of the pressurized space within the fluidized-bed reac-

tor is formed by the outer wall ( 1 15) and the reactor bottom ( 1 16). The outer wall ( 1 15) extends

into a support structure ( 1 15a) which is mounted on a foundation ( 1 17).

[0051 ] The gas distribution grid ( 102) is supported by bars ( 1 18), which a have a lower part of

a larger diameter and an upper part of a smaller diameter. The bars ( 1 18) further support a di-

vider plate ( 1 10) which divides the volume below the gas distribution grid ( 102) in an upper part

( 1 19) and a lower part ( 120). The divider plate ( 1 10) is substantially horizontal and curved up

wards close to the connection to the outer wall ( 1 15).

[0052] Figures 2b show schematically a horizontal cross-section through the bottom part of the

fluidized-bed reactor depicted in Figure 2a at the height of the upper opening of polymer d is

charge pipe ( 1 14) where gas inlet nozzles ( 1 09a) and ( 109b) are located.

[0053] The present disclosure further provides a process for preparing an olefin polymer com

prising homopolymerizing an olefin or copolymerizing an olefin and one or more other olefins at

temperatures of from 20 to 200 °C and pressures of from 0.5 to 10 MPa in the presence of a



polymerization catalyst, wherein the polymerization is carried out in a fluidized-bed reactor as d e

scribed above.

[0054] In a preferred embodiment, the process for preparing an olefin polymer is carried out in

a fluidized-bed reactor which comprises a polymer discharge pipe, which contains a bed of poly-

olefin particles which moves from top to bottom of the discharge pipe, and a fluid is introduced

into the discharge pipe in an amount that an upward stream of the fluid is induced in the bed of

polyolefin particles above the fluid introduction point.



CLAIMS

1. A fluidized-bed reactor for the gas-phase polymerization of olefins comprising a gas d istri

bution grid installed in a lower part of the fluidized-bed reactor and a gas recycle line, which

is equipped with a compressor and a heat exchanger and which is connected at the upper

end with the top of the fluidized-bed reactor, wherein the gas recycle line splits at the lower

end in at least two substantially horizontal branches which are connected tangentially with

the fluidized-bed reactor below the gas distribution grid.

2 . The fluidized-bed reactor of claim 1, wherein the gas recycle line splits in two branches

which are attached to the fluidized-bed reactor on opposite sides.

3 . The fluidized-bed reactor of claim 1 or 2 , wherein the gas distribution grid has the form of

an inverted cone.

4 . The fluidized-bed reactor of claim 3 , wherein the cone angle is from 100 ° to 160 °.

5 . The fluidized-bed reactor of any of claims 1 to 4 , wherein the gas distribution grid com

prises a plurality of trays being attached to each other to form slots in the overlapping area

of adjacent trays and annular modules of trays are formed by the overlapping of successive

trays.

6. The fluidized-bed reactor of any of claims 1 to 5 , wherein the gas distribution grid com

prises slots through which recycled gas enters the fluidized-bed reactor and the slots are

formed in such a way that the flow of gas after having passed the slots is substantially par

allel to the plane of the gas distribution grid and tangential with respect to a horizontal

cross-section of the fluidized-bed reactor.

7. The fluidized-bed reactor any of claims 1 to 6, wherein the fluidized-bed reactor further

comprises a polymer discharge pipe, which is integrated with the upper opening into the

gas distribution grid.

8. The fluidized-bed reactor of claim 7 , wherein the upper opening of the polymer discharge

pipe is arranged in the center of the gas distribution grid.

9. The fluidized-bed reactor of claim 7 or 8 , wherein the polymer discharge pipe is part of a

polymer circulation loop which is connected at the upper end with the upper region of the

fluidized-bed reactor.



10. The fluidized-bed reactor of any of claims 1 to 9 , wherein the volume of the fluidized-bed

reactor below the gas distribution grid is divided by a non-pressure-resistant divider plate in

an upper part and a lower part.

11. The fluidized-bed reactor of claim 10 , wherein the divider plate is substantially horizontal.

12 . The process of claim 10 or 11, wherein the equalization between the pressure in the vo l

ume above the divider plate and the pressure in the volume below the divider plate occurs

by a pressure equilibration line which connects the volume below the divider plate and the

gas recycle line.

13 . The fluidized-bed reactor any of claims 1 to 12 , wherein the fluidized-bed reactor is part of a

reactor cascade.

14 . A process for preparing an olefin polymer comprising homopolymerizing an olefin or copoly-

merizing an olefin and one or more other olefins at temperatures of from 20 to 200 ° and

pressures of from 0.5 to 10 MPa in the presence of a polymerization catalyst, wherein the

polymerization is carried out in the fluidized-bed reactor of claims 1 to 13 .

15 . The process of claim 14 , wherein the fluidized-bed reactor comprises a polymer discharge

pipe, which contains a bed of polyolefin particles which moves from top to bottom of the d is

charge pipe, and a fluid is introduced into the discharge pipe in an amount that an upward

stream of the fluid is induced in the bed of polyolefin particles above the fluid introduction

point.
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