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GAS DISTRIBUTOR FOR USE | N GAS PHASE POLYMERI ZATI ON APPARATUS The present
|nvent|on relates to gas 5 dpstributors for use in a gas_phase

polynerlzatlon appar at us hgglng an agitator in a fluidized bed -
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the properties of catalysts:ﬁor pol ymer+zing ol efins have
I ncreased the pol yner vyi r unit anmount of the cat aly f'”,
consequent |y reducing the anount of

GAS DISTRIBUTOR FOR USE IN GAS

PHASE POLYMERIZATION APPARATUS

‘The present invention relates to gas
5 distributors for use in a gas phase polymerization
apparatus having an agitator in a fluidized bed

polymerization reactor.

Great improvements achieved_in receht yéars in
10 the properties of catalysts for polymerizing olefins have
remarkably increased the polymer yield per unit amount of
the catalyst used, consequently reducing the amount of
transition metal catalyst remaining in the polymer
produced and eliminating the need for the stép of

15 removing the catalyst.

While the processes for polymerizing olefins
include the slurry polymerization process, bulk
poiymerization process, gas phase polymeriiation process_'
and the like, elimination of thé catalyst removing step

20 has directed attention to the gas phase polymerization
process in which recovery of ﬁhe solvent and the
pﬁrificatibn step can be dispensed with and which readiiy
permits recovery of the monomer and drying of the polymer

product.

25 To smoothly effect such gas phase
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transitioon metal catalyst remaining in the polyner produced and elim nating
the need for the step of 15 renoving the catalyst. Wile the processes for
polyner|2|ng ol efins include the slurry polynerization process, bulk
pol yreri zation process, gas phase polynerization process and the |ike,.

elimnation of the catalyst removing step 20 has directed attention to the
gas phase pol ynerization process in which recovery ‘of t

he ﬁghusB&m m*m
purlflcatlon step can be dispensed with and which readi IH““ ‘“l \“I
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polymerization, generally used are fluidized bed reactors
or this type of reactors having an agitator; in which én
olefin or olefin-containing gas is subjeéted to
pdlYmeriza;ion while flu;dizing solid particlés including
5 olefin polymer particles and Eatalyst particles in
suspension in a fluidized bed formigg région within
the reactor. The reactor is operated by continﬁously
supplying the material, catalyst an& polymerization gas
and continuously discharging the polymer product.
10 | FIG. 1 shows a typical example of gas phase
polymerization apparatus having an agitator in a
fluidized bed polymefization reactor. The apparatus
comprises a polymerization reactor 1, gas distributor
2 incorporated into the reactor, gas room 3 separated off
15 by the distributor 2 and poSitioned thereunder, fluidized
‘bed 4 formed by a catalyst and a polymer product above
the distributor 2, polymerization catalyst supply channel
S, polymer product discharging channel 6, circulation gas
- inlet 7 communicating with the'gas room,.circulation gas
20 outlet 8 cgmmunicating with the fluidized bed forming
region, replenishing material feed channel 9 and
circulation gas compressor 10. The agitator usgd is a

usual agitating device having anchor blades, turbine

blades, flat plate blades or like blades (not shown).
25
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pern1ts recovery of the nonomer and drying of the polynmer product. 25

To snmoat hly effect such gas phase -2- polynerization, géenerally-used are

flui di zed bed reactors or this type of reactors having amsggé&Ftor in

which“an ol efi.n or olefin-containing gas is subjected tol/”/’l”’”lﬁl/"’”iﬁced
-3- .

JP=-A-58-154702 discloses use of a gas distriﬁutor in the gas
" phase poiymerization reactor of the type described for
polymerizing olefins which distributor has holes and
caps covering the respective_holes from above and each
5 having an opening in one direction in order to prevent
- the distributor from clogging and prevent partlcles of
polymer product from falling into the gas room.
However, the above gas distributor encounters
a problem if it is attempted to increase the polymeri-
10 zation capacity of the reactor because in the region
above the distributor and thus the region.in the
discharging channel 6, the gas solid ratio (gas (kg)
per unit volume/solid (kg) per unit volume) increases,
that is, the amount of gas to be discharged from the
15 fluidized bed increaees to result in a reduced efficiency '

e in discharging the polymer product from the fluidized
bed.

The object of the present invention is to
20 overcome the above drawback expeiienced with the gas
distributor for use in gas phese polYmerization apparatus
having an agitator in a fluidized bed reactor and to
provide a gas distributor which is adapted foi efficient

discharge of the polymer produced.



polynerlzatlon while fluidizing solid particles including 5 olefin
polyner particles and catal yst particles in suspension in a fluidized bed
forn1ng region within the reactor. The reactor is operated by - contlnuously
supplying the material, catalyst and pol ynerization gas C ténu
di scharging the polyner product. 10 ' FI G 1

exanpl e of gas phase pol yneri zati on apparatus havi ng an

fluidi zed bed pol ynerization reactor. The apparatus conp

pol ymeri zation reactor 1, gasdistributor

—4-

For use in a gas phase polymerization apparatus
of the type described, research has been conducted on gas
‘distributors which have holes and caps covering the

5 respective holes from above and each having an opening in
one direction, and it has been found that when Fhe
direction of the opening is within a specified.range of
angles, it is possible to prevent the reduction in the
éolymer product discharging efficiency due fo an increése

10

in the gas solid ratio in the region above the dlstlbutor

and'm:prevent polymer partlcles from falling into. the gas

room,

More specifically, the present invention
provideé a gas distributor for use in a gas phase
15 polymerization apparatus having an agitator in a
fluidized bed polymerization reactor, the gaé distributor
being characterized in that the distributo; has holes
each covered with a cap from above, the cap having an
opening ofiented in a substantially horizontal direction
20 at an angle of about 90 to about 135 deg with, and

outwardly of, a tangent to a circle centered about the

center of the reactor.

FIG. 1 is a view schematically showing the

25 construction of a gas phase polymerization apparatus;



2 incorporated into the reactor, gas room 3 separated off 15 by the
distributor 2 and positioned thereunder, fluidized bed 4 fornmed by a
cat al yst and—apotymer product: above the distributor 2, polynerization
cat al yst supﬂinhggmpgAenﬁeﬂugg& ymer product di scharging channel 6,

circulation g nicating with the gas room circul ation gas 20
ogtleg 8 co the fluidized bed formng region, replenishing
material feed _ _ circul ation gas conpressor 10. The agitator
used is a usual agitating device having anchor bl ades, turbine
S s
FIG. 2 is a plan view showing a gas distributor
embodying the invention for use in gas phase
polymerization apparatus;
FIG. 3 is an enlarged fragmentary view of a
5 hole in,the distributor and a cap for illustrating the
direction in which the cap is open; and
FIG. 4 is a view in vertical section showing

the construction of the hole and the cap.

10 "~ The present invention will be described in
greater’detai} with reference to an embodiment shown in"
the accompanying drawings. The invention is not limited
to the embodiment but can be modified within the scope as
defined in the appended claims.

15 FIG. 2 shows a gas-distributor embodying the
p:esént invention.

‘The distributor has holes 11 which are arranged
suitably in accordance with the purpose for which the
distribﬁtor is used. The holes Are arranged, for

20 example, on concentric circles centered about the center
of the.distributor, in a stagéered pattern or in a
léttice pattern. The diameter of the holes, which is
determined also suitably, is usually about 10 to about 30

mm.

25 .~ Caps 12 are attached to the distributor to



b]édes, fl at—plate bl ades. or like blades (not shown). 25 - 3-
JP—A—5§-1547 2 discloses use of a gas distributor in the gas phase

pol yreri zat i e type described for polynerizing olefins which
di stri butor h%ﬂ ﬂ ps covering the respective holes from above and
each

-6-
covei the respective holes 11 from above and each have an
opening 13 which is oriented in a substantially
horizontal direction at an angle (opening anéle) of about
90 to about 135 deg with, and outwardly of, a tangent to

5 a circle centered about the center of the reactor in
which thehdistributor is used. The opening angle is
preferably about 90 to about 120 deg, more preferably
about 90:tb about 100 deg. If the opening angle is less
than 90 deg, the gas solid ratio in the region above the

10 distributor increases, leading to an impaired polymer
producﬁ discharging efficiency. If the angle is greater
than 135 deg, the polymer pioduct is likely to fall into
the'gas room 13. |

The external form.of the cap is not limited

15 specifically insofar as the cép is so designed as to

permit a smooth flow of fluid in the vicinity of the

distributor. For example, the cap can be of a tapered or

streamlined contour in vertical section. The
bpening of the cap is orientéd in a substantially
20 horizontal direction with respect to the distributor.
The opening has an areé which is usually equal to the
area of the hole to about 1/3 of the hole area.
| The opening ratio of the distributor afforded
by the caps 12, namely, the ratio of-the combined area of

25 the openings of all the caps 12 to the entire area of the
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the above gas distributor encounters a problemif

gol ymeri- 10  zation capacity of the reactor
” he distributor and thus the region in the

havi ng an opening in one direction in order to prevent the distributor

it

as solid ratio (gas (kg) per unit volune/solid
(kg) per unit volune) |nCreases, that is, the anmount of gas to be

m t he

-7-
distributor is usually 1 to 3.5%, preferably 1.5 to 3%,
although variable according to the purpose.

The caps 12 can be attached to the distributor,
for example, by welding or with screws, preferably by
welding. |

The gas distributor of the present invention is
used in gas phase polymerization.apparatus which have an
agitaﬁor in a fluidized bed polymerization reactoxr. Such
appafatus are suitable for polymerizing olefins, for
example, ethylene or propylene.

The gés phase polymerization apparatus of
the above-mentioned type equipped witﬁ the gas
distributor of the present invention is operated for
polymerization under conditions which are suitably
determined depending on the polymer to be pro@uced; For
example, the internal pressure of the polymerization
reactor is usually 10 to 30 kg/csz, the reaction
temperature is usually 50 to 90°C, and the gas flow rate
(the value obtained by dividing the amount of gas
suppiied through the distributor by the cross sectional
area of the reactor) is usually 10 to 50 cm/sec.

The use of the épparatus of the type mentioned
and equipped ﬁith the gas distributor of the present
invention for gas phase polymerization makes it possible

to.diséharge the polymer product from the reactor



15 fluidized-bed increases to result in a reduced efficiency in
di schargi ng the pol yner product fromthe fluidized bed. The object of the

present |nvent IhsBQWR lyer cone the above drawback experienced with
t he gas dlstrlb gas phase pol yneri zati on apparatus having an
agitator'in a f actor and to provide a gas distributor which
I s adapted for eff|C|ent arge of the pol yner produced.

-8-

efficiently without permitting the product to fall into
the gas room and without a reduction'in the gas solid
ratio in thé-region above the distributor that would
impair the discharging efficiency.
5 Example 1
Propylene was polymerized using an apparatus

comprising a réactor which had an agitator and a gas
distributor instélled therein. The gas distributor had
holes, and caps covering the respective holes and each

10 having a stréamlined contour in vertical section and a

| gas ejection_dpening oriented in a substantially

horizontal dirédtion-at an anéie of 90 deg with, and
outwardly of, a tangent to a circle centered about the
center of'the reactor. The polymerization was conducted

15 at an internal pressure of 18 kg/csz, a tempefature of
75°C and a gas flow rate of 15_cm/séc or 18'cm/sec.
_Aftef stabilization of the polymerization system, the
amount of gas withdrawn was measured to determine the gas
solid ratio. The amount of gas withdrawn was measured by

20 -connecting the gas outlet of the reactor to a container
and measuring the rise in the internal pressure of the.
container and the amourit of power discharged during the
withdrawal, followed by calculation. The pressure
difference between the container and the reactor was set

25 at 18 kg/cmz. The polymer produced was 0.420 in bulk



-4- For use in a gas phase polynerization apparatus of the type descri bed,
resear ch has been conducted on gas distributors which have hol es and caps
coverlng t he fis shbeEARasetd ReBlakt@! €s from above and each having an opening in
one direction, n found that when the direction of the opening
iswithin a sp Im I““ wﬁ f angles, it is possible to prevent the
reduction int

-9-
density, and the gas solid ratio was 0.126 at the gas
flow rate of'iS cm/sec or 0.130 at the gas flow rate of
18 cm/sec. After the determination of the gas solid
ratio, the polymerization was stopped, and the gas room

5 ﬁnder the distributor was checked for a fall of the
-polymer prdduét to find no fallen polymer in the gas
room. The polymer:Was drawn off efficiently.

Exaﬁgle 2
Propylene was polymerized using an apparatus

10 cdmprising'a reactor which had an agitator and a gas
distributor installed therein. The gas distributor had
holes, and céps covering the respective holes and each
having a s££éamlined contour in vertical section and a
gas ejection opehing oriented in a substantially

15 horizontal'direction at an angle of 100 deg with, and
outwardly of, a tangent to a circle centered about the
center of the reactor. The polymerization was conducted
at an internal pressure of 18 kg/csz, a temperature of
75°C and a gas flpw_rate of 15 cm/sec or 18 cm/sec.

20 After stabilization of the polymerization system,'the
amount of gas withdrawn was measured to determine the gas
solid ratio in the same manner as above. The pressure
difference between the container and the reactor was set
at 18 kg/cmz. The polymer obtained was 0.420 in bulk

25 | density, and the gas solid ratio was 0.123 at the gas



pol ymer product di-scharging -efficiency due to an increase 10 in the gas

solid ratio in the region abgve the distibutor and to prevent polyner
particles fr he gas room More specifically, the present
i nvention proy ﬂ tributor for. use in a gas phase 15

pol yneri zatio ing an agitator in a fluidized bed

pol yneri zation reactor, the gas distributor being characterized in that the
di stributor has holes each covered with a cap from above, the cap having an

~10-
flow rate of.lS cm/sec or 0.130 at the gas flow rate of
18 cm/sec. After the determination of the gas solid
ratio, the polymerization was stopped, and the gas room
. under the distributor was checked for a fall of the
5 polymer p:odﬁct to find no fallen polymer in the gas
room. The polymer was drawn off ef?iciently.
ggmggsgzizg;ﬁzggglg_i
Propylene was polymerized using an apparatus
comprising a reactor which had an agitator and a gas
10 distributor installed therein. The gas distributor had
holes,.and caps covering the respective holes and each
having a streamlined contour in vertical section and an
opening. The direction of the gas ejection opeqings of
the'caps was substantially horizontal and at an angle of
_15 “up to 126 deg with a tangent to a cifcle centered about
the ceﬁtér of the reactor. The polymerization was
conducted at an internal pressure of 18 kg/cm2 G, a
temperature of 75°C and a gas flow rate of 19.3 cm/sec.
After stabilization‘of the polymerization system, the
20 aﬁbunt of gas withdrawn was measured to determine the gas
solid ratio in the same manner as above. The pressure
difference between the container and the reactor was set
to 9 kg/cmz. The polymer produced was 0.420 in bulk

density and 0.190 in the gas solid ratio.



opening oriented in a substantially horizontal direction 20 at an angle
of, aboyt 90 to about 135 deg with, and outwardly of, a tangent to a circle
centered—about the center of the reactor.. FIG 1 is a view schematically

t he 25 construction of a gas phase pol ynerizati on appar at us;

s AN O O

-11-
CLAIMS

o

1. A gas distributor for use in a gas phase
polymerization apparatus having an agitator in a
fluidized bed polymerization reactor, the gas distributor

5 being characterized in that the distributor has holes
each covered with a cap from above, the cap having an
opening oriented in a substantially horizontal-direction
at ah angle of about 90 to about 135 deg with, and
outwardly of, a tangent to a circle centered about the

10 center of the reactor.

2. A gas distributor as defined in claim 1 for
use in a gas phase polymerization apparatus for an
olefin.

3. A gas distributor as defined in claim 2
15 wherein the olefin is ethjlene or propylene.

4. A gas distributor as defined in claim 1
wherein the direction of the opening is at an angle of
about 90 to-ébout'120 deg with the tangent.

5. A gas distributor as defined in claim 1

20 wherein the direction of the OPéning is at an angle of
about 90 té about 100 deg with the tangent.

6. A gas distributor as defined in élaim 1
wherein the cap has a tapered or streamlined contour in

vertical section.

T



use in.gas phase pol ynerization apparatus; FIG 3 is an enl arged
fragmentary view of a 5 hole in the distributor and a cap for
illustrating the direction in which the cap is, open; and F

in vertical section show ng the construction of the hole
The present invention will be described in greater detai
an enbodi nent shown in : - 12 -

ABSTRACT

GAS DISTRIBUTOR FOR USE IN GAS PHASE POLYMERIZATION
APPARATUS .
For use in gas phase polymerization apparatus

having an agitator in a fluidized bed polymerization
reactor, the present invention provides a gas distributor
5 which has ﬁoles, and caps covering the respective holes
from above and each having an opening oriented in a
substantially horizontal direction at an angle of about
90 to about 135 deg with, and outwardly of, a tangent to
a circle centered about the center of the reactor whereby
10 an increase in the gas solid ratio can be prevented in
the region above the distributor to ensure efficient
discharge of the polymer produced, and the polymer;

particles can be prevented from falling into a gas room

thereunder.

This Sheet H.
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t he acconpanying drawi ngs. The invention is not limted to the enbodi nent
but can be nodified within the scope as defined in the appended clains. 15
FI'G 2 shows a gas distributor. enbodyi ng the present invention. The

di stributor has holes 11 which are arranged suitably in accordance with the
purpose for which the distributor is ysed. The holes are arranged, for 20
exanpl e, ‘on concentric circles centered about the center of the .
distributor, in a staggered pattern or in a :

F1G.1
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10
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lattice pattern. The dianeter of the holes, which is determ ned al so

sQitabLy, I's usually about 10 to about 30 mm 25 Caps 12 are

attached to the distributor to -6- cover the respective holes 11 from

“above and each have an opening 13 which is oriented in a substantially
2/4

This Sheet



horizontal direction at an angle (opening angle) of about 90 to about 135
deg wi th, and outwardly of, a tangent to 5 a circle centered about the
center of the reactor in which the distributor is used. The openi ng angl e
is preferably about 90 to about 120 deg, nore preferably about 90 to about
100 deg. If the opening angle is |less than 90 deg, the gas solid ratio in
t he regi on above the 10 di stributor iBAéfeases, | eading to an inpaired
pol yrer product di scharging efficiency. If the angle is greater t han 135
deg, - the polyner product is likely to fall .into -

FIG. 3
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the gas room 13. The external formof the cap is not limted 15
specifi,cally insofar as the cap is so designed as to permt a snooth flow
of fluid in the vicinity of the distributor. For exanple, the cap can be of
a tapered or streanmined contour in vertical section. The opening of the
cap i.s oriented in a substantially,2Q horizontal direction wth respect
to the distributor. The opening has an area which is usually equal to the
area of the hole to about 1/3 of the hole area.

FIG. 4

12
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The opening ratio of the distributor afforded by the caps 12, nanely, the
rati o of the conbi ned area of 25 the openings of all the caps 12 to the
eptire area of the -7- distributor is usually 1 to 3.5% preferably 1.5

to 3% although variable according to the purpose. The caps 12 can be
attached to the distributor,

GAS DISTRIBUTOR FOR USE IN GAS

PHASE POLYMERIZATION APPARATUS

The present invention relates to gas
5 distributors for use in a gas phase polymerization
apparatus having an agitator in a fluidized bed

polymerization reactor.

Great improvements achieved in recent years in
10 the properties of catalysts for polymerizing olefins have
remarkably increased ;he polymer yield per unit amount of
the catalyst used, consequently reducing the amount of
transition metal catalyst remaining in the polymer
produced and eliminating the need for the stép of
15 removing the catalyst. |
while the processes for polymerizing olefins
include the“slurry polymerization process, bﬁlk
polymerization process, gas phase polymerization process
and the like, elimination of the catalyst removing step
20 has direcﬁed attention to the gas phase polymerization
process in which recovery of the solvent and the
purification step can be dispensed with and which readily

L ]
permits recovery of the monomer and drying of the polymer

product.
25 To smoothly effect such gas phase

This fe the repiacement sheet
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for exanple, by welding or with screws, preferably by 5 welding. The gas
distributor of the present invention is used in gas phase polynerization
apparatus which have an agitator in a fluidized bed pol ynerization reactor.
Such apparatus are suitable for polynerizing olefins, for 10 exanpl e,

et hyl ene or propyl ene. The gas phase pol ynerization apparatus of the
above-nentioned type equi pped with the gas distributor of the present

i nvention is operated for
-2
polymerization, generally used are fluidized bed reactors
or this type of reactors having an agitator, in which an
olefin or olefin-containing gas is subjected to
polymerization while fluidizing solid particles including
5 olefin polymer particles and catalyst particles in
suspension in a fluidized bed formigg region within
the reactor. The reactor is operated by continuously
‘supplying the material, catalyst and polymerization gas

L3
and continuously discharging the polymer product.

10 FIG. 1 shows a typical example of gas phase
polymerization apparatus having an agitator in a
fluidized bed polymerization reactor. The apparatus
comprises a polymerization reactor 1, gas distributor
2 incorporated into the reactor, gas room 3 sepaﬁated'off
15 .by the distributor 2 and positioned thereunder, fluidized
bed 4 formed by a catalyst and a polymer product above
the distributor 2, polymerization catalyst supply channel
S, polymer product dischérging channel 6, circulation gas
inlet 7 communicating with the gas room, circulation gas
20 outlet 8 communicating with the fluidized bed forming
region, replenishing material fee& channel 9 and
circulation gas compressor 10. The agitator used is a

usual agitating device having anchor blades, turbine

blades, flat plate blades or like blades (not shown}).
25

'. cet
This is the repiacomem sh
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pol yneri zati on under conditions which are suitably 15 determ ned
dependi ng on the polyner to be produced. For exanple, the internal
pressure of the polynerization 2 reactor is usually 10 to 30 [err], the
rfeaction tenperature is usually 50 to [err] and the gas flow rate (the

val ue obtai-ned by dividing the amount of gas 20 supplied through the
distributor by the cross sectional area of the reactor) is usually 10 to 50
cnisec. The use of the apparatus of the type nentioned

-3-
JP-A~58-154702 discloses use of a gas distributor in the gas
phase pdlymerization reactor of the type described for
polymerizing olefins which distributor has holes and
caps covering the respective holes from above and each
5 having an opening in one direction in order to prevent
the distributor from clogging and prevent particles of
polymer product from falling into the gas room;
However, the above gas distributor encounters
a problem if it is attempted to increase the polymeri-

10 zation capacity of the reaetor because in the region
above the distributor and thus the region in the
discharging channel 6, the Qas solid ratio {gas (kg)
per unit volume/solid (kg) per unit volume) increases,
that is, the amount of gas to be discharged from the

15 fluidized bed increases to result in a reduced efficiency

in discharging the polymer product from the fluidized
. bedc

The object of the present invention is to
20 overcome the above drawback éxpefienced with the gas
distributor for use in gas phase polymerization apparatus
having an agitator in a fluidize& bed reactor and to
provide a gas distributor which is adapted for efficient

discharge of the polymer produced.

TmsisthereMaoomentqheet
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and equi pped with the gas distributor of the present invention for gas
phase pol yneri zati on makes it possible 25 t.o di scharge the pol yner
product fromthe reactor efficiently without permitting the product to
fall into the gas roomand w thout a reduction in the gas solid ratio in

t he regi on above the distributor that would inpair the discharging
efficiency.

For.use in 'a gas phase polymerization apparatus
of the type described, research has been conducted on gas
distributors which have holes and caps covering the

5 respective holes from above and each having an opening in
one direction, and it has been found that  when Fhe
direction of the opening is within a specifiéd range of
angles, it is possible to prevent the reduction in the
polymer product discharging efficiency due to an increase

10 in the gas solid ratio in the region above the distibutor

and to prevent polymer particles from falling into the gas

room,

More specifically, the present invention
provides a gas distributor for use in a gas phase
15 polymerization apparatus having an agitator in a
fluidized bed polymerization reactor, the gas distributor
being characterized in that the_distributor has holes
each covered with a cap from above, the cap having an
opening oriented in a substantially horizontal direction
20 at an angle of about 90 to about 135 deg with, and

outwardly of, a tangent to a circle centered about the

center of the reactor.

FIG. 1 is a view schematically showing the

25 - cdnst:uction of a gas phase polymerization apparatus;

This is the replacement h.:ui
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5 Exanpl e 1 Propyl ene was pol ynmeri zed using an apparatus conprising a
rreactor which had an agitator and a gas distributor installed therein. The
gas distributor had holes, and caps covering the respective holes and each
10- having a stream ined contour in vertical section and a gas ejection
opening oriented in a substantially horizontal direction at an angle of 90
deg with, and outwardly of, a tangent to a circle centered about the center
of the reactor. The polynerization was conduct ed

-5-

FIG. 2 is a pian view showing a gas distributor
embodying the invention for use in. gas phase
polymerization aéparatus;

FIG. 3 is an enlarged fragmentary view of a

S hole in the distributor and a cap for illustrating the
direction in which the cap is open; and

FIG. 4 is a view in vertical section.showing

the construction of the hole and the cap.

10 The present invention will be described in
greater detail with reference to an embodiment shown in
the accompanying drawings. The invention is not limited
to the embodiment but can be modified within the scope as
defined in the appended claims.

15 FIG. 2 shows a gas distributor embodying the
present invention.

The distributor has holes 11 which are arranged
suitably in accordance with the purpose for which the .
distributor is used. The holes are arranged, for

20 example, on concentric citcles centered about the center
of the distributor, in a staggered pattern or in a
lattice pattern. The diameter of the holes, which is
determined also suitably, is usually about 10 to about 30

mm.

25 - Caps 12 are attached to the distributor to

' Thi"s is-the replacement sheet
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15 at an internal pressure of 18 [err] a tenperature of [err] and a gas
ffowrate of 15 cnisec or 18 cnisec. After stabilization of the

pol ynmeri zati on system the anmount of gas withdrawn was neasured to
det.erm ne the gas solid ratio. The anpunt of gas w thdrawn was neasured by
20 connecting the gas outlet of the reactor to a contai ner and measuring
the rise in the internal pressure of the container and the anount of power
di scharged during the withdrawal, followed by cal cul ati on. The pressure
.difference between the container and the reactor was set

cover the respective holes 11 from above and each have an
opening 13 which is oriented in a substantially
horizontal direction at an angle (opening angle) of about
'90 to about 135 deg with, and outwardly of, a tangent to
5 a circle centered about the cenﬁer of the reactor in
which the distributor is used. The.opening angle is
preferably about 90 to about 120 deg, more preferably
about 90 to about 100 deg. If the opening angle is less
than 90 deg, the gas solid ratio in the region above the
10 distributor increases, leading to an impaired polymer
product discharging efficiency. If the angle is greater
than 135 deg, the polymer product is likely to fall into
the gas room 13.
The external form of the cap is not limited
15 specifically insofar as the cap is so designed as to
permit a smooth flow of fluid in the vicinity of the
distributor. For example, the cap can be of a tapered or
streamlined contour in vertical section. The
opening of the cap is oriented in a substantially
20 horizontal direction wiﬁh respect to the distributor.
The opening has an area which is usually equal to the
area of the hole to about 1/3 of the hole area.
The opening ratio of the distributor afforded
by the éaps 12, namely, the ratio of the combined area of

25 the openings of all the caps 12 to the entire area of the

This is the replacement sheet
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2 25 at 18 kg/cm The pol yner produced was 0.420 in bulk  -9-
density, and the gas solid ratio was 0.126 at the gas flow rate of 15
cnmsec or 0.130 at the gas flowrate of 18 cm sec. After the determ nation
of -the gas solid ratio, the polynerization was stopped, and the gas room

-7~
distributor is usually 1 to 3.5%, preferably 1.5 tb 3%,
aithough variable according to the purpose.

The capé 12 can be attached to the distributor,
for example, by welding or with screws, preferably by

5 welding.

The gas distributor of the present invention is
used in gas phase polymerization apparatus which have an
agitator in a fluidized bed polymerization reactor. Such
appératus are suitable for polymerizing olefins, for

10 example, ethylene or propylene.

The gas phase polymerization apparatus of
the above-mentioned type equipped with the gas
distributor of the present invention is operated for
polYmerization under conditions which are suitably

15 determined depending on the polymer to be produced. For
example, the internal pressure of the polymerization
reactor is usually 10 to 30 kg/csz, the reaction
temperature is usually 50 to 90°C, and the gas flow rate
(the valﬁe obtained by dividing the amount of gas

20 supplied through the distributor by the cross sectional
area of the reactor) is usually 10 to 50 cm/sec.

The use of the épparatus of the type mentioned
and equipped‘’with the gas distributor of the present
invention for gas phase polymerization makes it possible

25 to discharge the polymer product from the reactor

This is the replacement sheet:
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5 under the distributor was checked for a fall of the polynmer product to
find no fallen polyner in the gas room The polyner was drawn off
efficiently. Exanple 2 Propyl ene was polynerized using an apparatus 10
conprising a reactor which had an agitator and a gas distributor installed
therein. The gas distributor had holes, and caps covering the respective
hol es and each having a streamined contour in vertical section and a gas
ej ection opening oriented in a substantially

-8-
efficiently without permitting the product to fall into
the gas room and without a reduction in the gas solid
ratio in the region above the distributor that would
impair the discharging efficiency.

5 Example 1

Propylene was polymerized using an apparatus

comprising a reactor which had an agitator and a gas
distributor installed therein. The gas distributor had
holes, and caps covering the respective holes and each

10 having a streamlined contour in vertical section and a

| gaé éjection opening oriented in a substantially

horizontal direction at an angle of 90 deg with, and
outwardly of, a tangent to a circle centered about the
center of the reactor. The polymerization was conducted

15 at an internal pressure of 18 kg/csz, a temperature of
75°C and a gas flow rate of 15 cm/sec or 18 cm/sec.
After stabilization of the polymerization system, the
amount of gas withdrawn was measured to determine the gas
solid ratio. The amount of gas withdrawn was measured by

20 connecting-the gas outlet of the reactor to a container
and measuring the rise in the internal pressure of the
container and the amourit of power discharged during the
withdrawal, followed by calculation. The pressure
difference between the container and the reactor was set

25 at 18 kg/cmz. The polymer produced was 0.420 in bulk

This is the replacement sheet
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15 hori zontal direction at an angle of 100 deg with, and outwardly of, a
tangent to a circle centered about the center of the reactor. The

pol ymeri zati on was conducted 2 at an internal pressure of 18 kg/cm G a
tenperature of [err] and a gas flowrate of 15 cnisec or 18 cnisec. 20
After stabilization of the polynerization system the anmount of gas

w t hdrawn was neasured to determ ne the gas solid ratio in the sanme manner

as above.
set

10

15

20

25

The pressure difference between the container and the reactor was

-9
density, andlthe gas solid ratid was'O.lZé at the gas
flow rate of 15 cm/sec or 0.136 at the gas flow rate of
18 cm/sec. After the determination of the gas solid
ratio, the polymérization was stopped, and the gas room
under the distributor was checked for a fall of the
polymer product to find no fallen polymer in the gas
room. The polymer was drawn off efficiently.-
Example 2 |

Propylene was polymerized using an apparatus
comprising a reactor which had an agitétbr and a gas
distributor installed therein. The gas distributor had
holes, and caps covering the respective holes and each
having a streamlined contour in vertical section and a

gas ejection opening oriented in a substantially

. horizontal direétion at an angle of 100 deg with, and

outwardly of, a tangent to a circle centered about the
center of the reactor. The polymerization was conducted
at an internal pressure of 18 kg/csz, a temperature of
75°C and a gas flow rate of 15 cm/sec or 18 cm/sec.
After stabilization of the polymerization system, the

amount of gas withdrawn was measured to determine the gas
solid ratio in the same manner as above. The pressure
difference betweén the container and the reactor was set
at 18 kg/cmz. The polymer obtained was 0.420 in bulk
density, and the gas solid ratio was 0.123 at the gas

et
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2 at 18 [err] The pol yner obtai ned was 0.420 in bulk 25 density, and
the gas solid ratio was 0.123 at the gas -10- flowrate of 15 cnfsec or
0.130 at the gas flowrate of 18 cnisec. After the determ nation of the gas
solid ratio, the polynerization was stopped, and the gas room

-10-
flow rate of 15 cm/sec or 0.130 at the gas flow rate of
18 cm/sec. After the determination of the gas solid
ratio, the polymerization was stopped, and the gas room
under the distributor was checked for a fall'of the

5 polymer product to find no fallen polymer in the gas
room. The polymer was drawn off efficiently.
Comparative Example 1

-Propylene was polymerized using an apparatus

comprising a reactor which had an agitator and a gas

10 distributor installed therein. The gas distributor had
holes, and caps covering the respective holes and each
having a streamlined contour in vertical section and an
opening. The direction of the gas ejection openings of
the caps was substantially horizontal and at an angle of

iS up to £20 deg with a tangent to a circle centered about
the center of the reactor. The polymerizdtion was
conducted at an internal pressure of 18'kg/cm2 G, a
temperature of 75°C and a gas flow rate of 19.3 cm/sec.
After stabilization of the polymerization system, the

20 amount of gas withdrawn was measured to determine the gas
solid ratio in the same manner as above. The pressure
difference between the container and the reactor was set
to 9 kg/cmz. The polymer produced was 0.420 in bulk

density and 0.190 in the gas solid ratio.
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under the distributor was checked for a fall of the 5 pol ymer product to
f¥nd no—fallen polyner _in the gas room The pol yner was drawn off

efficientl arative Exanple 1 Propyl ene was pol yneri zed using an
appar at ﬁﬂrm i.ﬁ"r“!lmntact or which had an agitator and a gas 10
dlstrlb

rein. The gas distributor had holes, and caps
covering "t hé respectlve hol es and each having a streamnmined contour in

vertical section and an opening. The direction of the gas ejection openings
of

. =11~
CLAIMS

1. A gas distributor for use in a gas phase
polymerization apparatus havihq an agitator in a
fluidized bed polymerization reactor, the gas distributor

5 being characterized in that the distributo¥ has holes
each covered wiﬁh a cap from above, the cap having an
opeﬁing oriented in a substantially horizontal.direction
at an angle of about 90 to about 135 deg with, and
outwardly of, a tangent to a circle centered about the

10 center of the reactor.

2. A gas distributor as defined in claim 1 for
use in a gas phase polymerization épparatus for an
olefin.

3. A gas distributor as defined in claim 2

15 wherein the olefin is ethylene br propylene.

4. A gas distributor as defined in claim 1
wherein the direction of the opening is at an angle of
about 90 to .about 120 deg with the tangent.

S. A gas distributor as defined in claim 1

20 wherein the direction of the opéning is at an angle of
about 90 to about 100 deg with the tangent.

6. A gas distributor as defined in claim 1

- wherein the cap has a tapered or streamlined contour in

vertical section.
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the caps was substantially horizontal and at an angle of 15 up to 20 deg
wrth a tangent to a circle centered about the center of the reactor
pol ymeri zation was conducted at an internal pressure égméNﬁgﬁgET
tenperature of [err] and a gas flowrate of 19.3 cnfs c Af't
stabilization of the polynerization system the 20
W t hdrawn was neasured to determ ne the gas solid rati
as above. The pressure difference betweenjibhe contai ner and the reactor was

set 2
ABSTRACT

)_|

GAS DISTRIBUTOR FOR USE IN GAS PHASE POLYMERIZATION

APPARATUS
For use in gas phase polymerization apparatus

having an agitator in a fluidized bed polymerization
reactor, the present invention provides a gas distributor
5 which has holes, and céps covering the respective holes
from above and each ha&ing an opening oriented in a
substantially horizontal direction at an angle of about
90 to about 135 deg with, and outwardly of, a tangent to
a circle centered about the center of the reactor whereby
10 an increase in the gas solid ratio can be prevented in
the region above the distributor to ensure efficient
discharge of the polymer produced, and the polymer
particles can be prevented from falling into a gas room

thereunder.

Figure 2
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to 9 [err] . The polynmer produced was 0.420 in bulk density and 0.190 in
the gas solid ratio. -11- CLAIMS 1. A gas distributor for use in a gas
phase pol ynmerizati on apparatus having an agitator in a fluidized bed

pol ymeri zation reactor, the gas distributor

1/4
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5 bei ng characterized in that the distributor has holes each covered with
a-cap from above, the cap having an opening oriented in a substantially

- horizontal direction at an angle of about 90 to about 135 deg with, and
outwardly of, a tangent to a circle centered about ‘the 10 center of the
reactor. 2. A gas distributor as defined in claim1 for use in a gas phase
pol yneri zati on apparatus for an olefin. 3. A gas distributor as defined in
claim?2
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15 wherein the olefin is ethylene or propylene. 4. A gas distributor as
defined i-n claim1l wherein the direction of the opening is at an angl e of
about 90 to about 120 deg with the tangent. 5. A gas distributor as defined
imclaiml 20 wherein the direction of the opening is at an angl e of
about 90 to about 100 deg with the tangent. 6. A gas distributor as defined
in claiml wherein the cap has a tapered or streanlined contour in vertical
secti on. :
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