;ope3de>x; | L663Tx-93I 1 ~A ~I 111 ~UWudulllll - Process for Polynerization of
a-olefin FIELD OF THE | NVENTI ON The present invention relates to a gas
phase pol ynmeri zati on process of polyolefin, and nore specifj

transferring nethod of polynmer particles between reactors.l”ﬁﬂ“%ﬂwmmmmmF
THE I NVENTI ON A gas phase pol ynerization process of polyolefin jg.Msually
conducted by a plurality of polynerization reactors which are ' serially
and continuously connected, and pol yner particlesthat have pol ynerized and
grown in a reactor are then sequentially transferred to the next reactor as
t'he pol ynerization pFoeeeds, fandPeiaeryzpatencPésurmdgigima uni f or m degree
of polynerization are produced. As such a plurality of serially succeeding
pol ymeri zation reactors, those consisting of gas phase pol ymerization
reactors over the entire process, as well as those consisting of the first
hal f of tHEETbcESSTHE INENDIGENt pol ymeri zati on met hod or bul k

pol yneri zati on nmethod using stirred tank reactors, or bulk polynerization
met hod using | oqhaEeed@isiandnthensedendshal 4 gak gHes ppotessr Ussibgogas
phase pol ynmerization reactors have been known. In a gas phase

pol yneri zgdiquedLact o6l ysBacihyeral abird gascisichltyled edraadsforping a
fluidized bed with polyner particles. Since the circulating gas is carrying
fine pol ynglthod 2 PHI1flES pd A8 E1dSWALIdKh GasadSoisyal |y circul ated
after the Tine polynmer particles are separated the circulating gas by a
cycl one disposed in the upper part of the reactor. However, the polyner
fine particles may stay in the separating cyclone to aggl onerate or cone

with the r } jnt iyculating gas line and adhere to the
i nsi de of %@ﬂq%,&gﬁﬂga@%ﬁﬁeﬁi nner surface of the heat exchanger to

cause a cl oggi ng,  or £ause 3 £1.0000g Of the I urdizathon arid, ol the

conducted by a plurality of polymerization reactors which are

serially and continuously connected, and polymer particles that
have polymerized and grown in a reactor are then sequentially
transferred to the next reactor as the polymerization proceeds,
and finally particles having a uniform degree of polymerization
are produced. As such a plurality of serially succeeding
polymerization reactors, those consisting of gas phase
polymerization reactorsover theentireprocess, aswell as those
consisting of the first half of the process of the solvent
polymerization method or bulk polymerization method using
stirred tank reactors, or bulk polymerization method using loop
reactors and the second half of the process using gas phase
polymerization reactors have been known.

In a gas phase polymerization reactor, reactive olefin
gas 1s circulated and forming a fluidized bed with polymer
particles. Since the circulating gas is carrying fine polymer

A
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reactor. Once clogging occurs, it is necessary to stop the polynerization,
di snount the circulating gas line and the |ike and renove the pol yner
clogging therein, resulting into the reduction in production anmount and
stoppi ng of the reaction, and consequenply, it is difficult to operate
stably polynerization for a long tine. As an attenpt to avoid such

probl ens, Japanese Patent No. JP 8-169915A (1996) discloses a cleaning

nmet hod of adhered particles by sonic cleaning. However, it required
enornous facilities to install sonic cleaners for every region where the
fine partiR3%sl DfepoltyfefiEeni AGLAItIIRT BE PR bl AtG iy Yeat ediRéter. thapanese
Pat ent Application No. JP 11-246608A (1999) discloses a nethod for
prevent i nd e pedrymeawger ticdmsdepesseparated &£ lvd icdnicatliatg rgagalsi hg dy
feeding a catal yst poison to the line, however, this nmethod al so caused
anot her prafdlemd hHtspeaatan decupperaieng gdstbentaentng.t hitowatat yst
poison is fed 3 continuously into the reactor, the circul ati ng gas

hi nder ed tdie poagmess fohet bert eatésanay lstaddint thB8, sdppanesegRey€hdne
Application No.JP 1G 279612A(1998) di scl oses a nmethod of reducing the

amount of +fd RQPANEEI+ P IdrRS A rtgué/viéifkémtcﬂrrgfta@é N Qasnhdy
desi gning the height of the fluidized bed as al nost Tthe sane as the height

of the polyneniizatiQn J:8a64 9k, ﬁHaWs&%;rei Roac AUl 145 $4808F POLyerd Zad | on,

t:
. 1
since the retention ti'nme, which is an inportant factor for determning the

pol ymerizall ap ampynt, Ln; f0e,. egely 1 eactony, J § det grahogd by, fhe, hel gt of
g Sgd t ? o% o? o] %

the fluidize ere was a problemthat contr ynerization ratio
o S, SRR SRS 2 BBl U B BB B S
reactor. Once clogging occurs, it is necessary to stop the
polymerization, dismount the circulating gas line and the like
and remove the polymer clogging therein, resulting into the
reduction in production amount and stopping of the reaction,

and consequently, it is difficult to operate stably

polymerization for a long time.

As an attempt to avoid such problems, Japanese Patent No.
JP 8-169915A (1996) discloses a cleaning method of adhered
particles by sonic cleaning. However, it required enocrmous
facilities to install sonic cleaners for every region where the
fineparticlesof polymer comingwith the circulating gas adhere.
Japanese Patent Application No.JP 11-246608A (1999) discloses
a method for preventing polymer powder from depositing in a
circulating gas line by feeding a catalyst poison to the line,
however, this method also caused another problem that, since

the circulating gas containing the catalyst poison is fed



present invention to provide a polyolefin polynerization nmethod which
prevents fine particles of polyner fromscattering froma fluidized bed in
a gas phase polynerization reactor. That is, the present invention provides
a process for polynerization of a-olefi? in mufti-stage pol ynerization
process and in at |least two serially polynerization reactors including a
gas phase pol ynerization reactor, the process conprising; draw ng out

pol yol efin particles froma polynerization reactor, and 4 ' transferring
the polyolefin particles into the interior of fluidized bed of a gas phase
pol yner i za&ondd meactiar iotottee nerctoradgeie BREER1BESCRI ¢ ONNGR rEdE: IBRAW NG
Fig. 1 A view show ng a process of the third gas phase pol yneri zation
react or i prisgamsise off. thepl@reattiom .of Inekedendennuiapalne sk Faitrethtgas phase
pol yneri zation reactor 2 Fluidized bed 3 Fluidization grid 4 Heat exchanger
5 Raw gas apupplon tliiome No .Gs Jd+1Xdaidnglddde diddmsdora diewhdg ofit to next
step 8a Transferring pipe | eading fromsecond gas phase polynerization

reactor (peewcans shadshohAtoyers fldigdiized erad ritA cliRisr dofias gPRAsE the
pol ynmeri zation reactor 8b Transferring pipe [eading fromsecond gas phase

pol ymer i zetiirema%%ﬁog;(aer eV e%%ﬂ%y ehat ﬁé%aglgfj %k%ﬁé zet, ped by Jdu T dlgas

phase pol yneri zatio eactor (next stage) 9 at1 ng gas conpressor

Surface of _f]ui di 1 hIrer. paratjng.: ! ED

DESCRI PTI R R E TESANT TRVET GAETE Tha Fort ovrng: ¥ peoBrgme

i nvention mjlb be gescri %g i& d%gaih bg §xenplifyin8 ol.ynerizati.on of

polypropyﬁgﬁs.efhe BF%é% B 5_ |88 &= 5?8&8§$ Po cgoT et SR H of a

rolefin in g polyolel i pol uier 2alion rocess | Al L83y che
polymerization amount in the each reactor, is determined by the
height of the fluidized bed, there was a problem that control

of polymerizationratioof each reactor for controlling physical

properties was restricted.

SUMMARY OF THE INVENTION

In view of the above situation, it is an object of the
present invention toprovide apolyolefinpolymerization method
which prevents fine particles of polymer from scattering from
a fluidized bed in a gas phase polymerization reactor.

That is, the present invention provides a process for
polymerization of a-olefin in multi-stage polymerization
process and in at least two serially polymerization reactors
including & gas phase polymerization reactor, the process
comprising;
drawing out polyolefinparticles froma polymerization reactor,

and



two serially arranged pol ynerization reactors including a gas phase

pol yneri zation reactor, a nulti stage polynerization is conducted in such a
nmanner that polyol efin polynmer particles are drawn out froma

pol ymeri zation reactor of the previous gtage and fed into the interior of
fluidi zed bed of a gas phase pol ynerization reactor of the next stage. The
reaction of the polynerization in the previous stage may be enpl oyed any
reaction such as the solvent polynerization reaction, the bulk

pol ynerization reaction and the gas phase polynerlzatlon reaction. The type
of the potyresifeariiog tégcrerl viedhe finc Radd deofinte B¢ rinter bhadef t ank
type, loop type, vapor fluidized bed type and the |ike, and the

pol yneri zéfuodirzedchedr b ¢he pregpar phlyindirzedtbed typetomy i hbkutsxtvari ous
types of reactors having fluidized bed such as a vapor fluidized bed
reactor retabaving a stirrer and performng stirring with air flow, and a
stirring fluidized bed type reactor using a stirrer together with stirring
with air gBhowr Bekyreprpant o¢l asirt haawane been drawn out fromthe 6 -

pol yneri zation reactor of the previous stage are then transferred into the
interior pf4flyidized bed of the gas phase pol ynerization reactor of the
next stage. "This allows the transferred polymer particles to sufficiently

stay 1nthe Tl ujdzed Qﬁgwiﬁg ENBLobEskSoRORALDLR LA BgVEALLhe T ne

pol ymer particles fromcomn e circu atlng gas, om stayi ng and

aggloner?% gm%glEhglggsragB@ ?tlﬁhEg% %gge fron1adher|ng to the interior

of the p comn cul ating gas line, as well as from
staying and clogging to the inner surface of the heat exchanger, from

cl oggi ng of the quidization grid and so on. In the present invention, the
tern1"f|uid|§ed bed" refer to a |ayer m@%ch mai nt ai ns such a condition

that sol i tFpLRPFEFeR of referénde Atiers
1 Third gas phase polymerization reactor
2 Fluidized bed
3 Fluidization grid
4 Heat exchanger
5 | Raw gas supply line
6 Gas circulating line
7 Line for drawing out to next step
8a Transferring pipe leading from second gas phase

polymerization reactor (previous stage) to over fluidized bed
in third gas phase polymerization reactor

8b Transferring pipe leading from second gas phase
polymerizationreactor (previousstage) tointeriorof fluidized
bed in third gas phase polymerization reactor (next stage)
9 Circulating gas compressor

10 Surface of fluidized bed

11 Stirrer



are held by a fluid, and a group of particles forns a thick phase, and the
wei ght of the particles balances with the drag of the fluid acting on the
particles. That is, a fluidized bed refers to the region where particles do
not come with a circulating gas. Hereinafter, the region where particles
conme with a circulating gas is often called as a gas phase region. The
interior of the fluidized bed of the present invention into which the
drawn. out polynmer particles are transferred is in the fluidized bed from
t he boundary pl ane between the above fluidized bed and the gas phase part,
and its pdgitiobepavatring wiclosarface of the gas phase pol ynerization
reactor is not particularly limted. In the case of transferring polyner
particles via a transferring line in a vertical-type reactor, 7 it is
preferred that the height of the end of the transferring line within the

f1 ui di zedphedIiEDCcbhaserIP@IDNe OFoTHEMPR@SENGN Iof/ENTE ONeact or from t he vi ew
that the polyner particles can be always transferred to the interior of

fluidized bed eygrnehen1tbringsidnoprakehhel boundasy waliange changeg.dre or
| ess. Exanpl es of transferring neans between pol ynerization reactors

i ncl ude, t shiat 7 4@ aeth i, +transferyiin J IS, provided
bet ween rgﬁc?%gé'gngyc§%?§E&8§¥q?%a%g%2?%F§5BF§B§O%gﬁgﬁgyﬁquiiﬁgé'the

pressure gradi eﬂ’ide %?ev%% EH%B‘E'%@PEEZ@. 'g%%e%%%é?@@ﬁrﬁ%ﬁ?&&% Lin a

val ve i s provide the pipe and inter tent tran 'S conducted by
opening and cl osing the valve every certain tinme, and a method erein
nt er m t { BRO YT A R 0 KU AT b HALSSUt RS o™ A (3 Sronomer
gas and the like after draquf Oﬁt to.a Eur e tanF.rln.trfniferring to the
interior ©f° Ui Wed ST RE-gAS Tprd éogoF§ﬁ€ PZ5t TR LQhRIGE 9hRe next
stage, it is conventionally to transfer to a position higher than the
f1ui di zedP!HeI RV 3A SVPOITRETTPHR EnBY pbE yHEI H AL IS F89r3 R St he
fluidized bed will flow back to the transferrin%, ,
conducted in such a manner that polyolefin polymer particles
aredrawnout froma polymerization reactor of the previous stage
and fed into the interior of fluidized bed of a gas phase
polymerization reactor of the next stage.
The reaction of the polymerization in the previous stage
may be employed any reaction such as the solvent polymerization
reaction, the bulk polymerization reaction and the gas phase
polymerization reaction. The type of the polymerization
reactor may include any of the stirring blade tank type, loop
type, vapor fluidized bed type and the like, and the
polymerization reaction of the vapor fluidized bed type may
include various types of reactors having fluidized bed such as
a vapor fluidizedbed reactornot havinga stirrer and performing
stirringwithair flow, andastirring fluidized bed type reactor

using a stirrer together with stirring with air flow.

Polymer particles that have been drawn out from the



pi pe. For inplenmenting the present invention in which polyner particles is
transferred into the interior of fluidized bed, it is preferable to prevent
the polyner particles fromflow ng back by the nmethod such as purging with
a nmononer gas. The present invention capg be conducted under usual 8
conditions of a-olefin polynerization. Besides honp-pol ynmerization of
propyl ene, the present invention is effective for block co-pol ynerization
of propyl ene-et hyl ene, random ce-pol yneri zati on of propyl ene-ethyl ene,
co-pol ymeri zati on of propyl ene-butene, ter-polynerization of

pr opyl enePethifrEAEabHPETE 2 GHBUUE ENOR LG LoUuFeHia Joar dEASNLE a3 Satiad ene or
the like. As the nononmer and conononer, a -olefins having 2 to 8 carbons
are used. 1Rop téveaiipt @y 1ehe ffdncirerz athyed aélthded s hitheaeo lnymepyil zatecand t he
| i ke, and the conmononer nmay include ethyl ene, propyl ene, 1-butene, hexee,
and the | rkectdherpahypnes xz atticgre .t eThesadt Lk@vs il dr does f der e lddIngngroi nt  of
the generated polyner or less, and is, for exanple, in the range of about

30 to abophkrtb08Cesand puefecabhylinsthe Nange: of 1 abtide Sbdd, awuha?0C, and
the pressure is, for exanple, in the range of about 0.5 to about 6 MPaG

and prefegablypbBstheerangecobnabaild rinkqAPE %a&/%agleésafsm Catiglgy st

conponent, titani um cont ai ni ngsol i dsand organi ¢ al um num conpounds can be

used as the gatl ysteoufa e 641 anhum contahoidih s0bidreatalivsts cquponent

titaniumtetrachloride, tit um tetrabro et ytitanium'trichloride,

P R e e S S e
trialkyl alum nu uch as_ trinmethyl al.um num. triethyl alumnu
11 sobut SERMGRRLAC C6TRRA YT ERGAYT AT LPRgI L AP o LA Ples such
as diethyl alum pumehlon! 98,491 L50PSt Yheal dipum,chiori de epd gLhy!
exchanger, from clogging of the fluidization grid and so on.
In the present invention, the term “fluidized bed” refers
to a layer whichmaintains such a condition that solid particles
are heldbya fluid, and a group of particles forms a thick phase,
and the weight of the particles balances with the drag of the
fluid acting on the particles. That is, a fluidized bed refers
to the region where particles do not come with a circulating
gas. Hereinafter, the region where particles come with a
circulating gas is often called as a gas phase region.
The interior of the fluidized bed of the present invention
into which the drawn out polymer particles are transferred is
in the fluidized bed from the boundary plane between the above
fluidized bed and the gas phase part, and its position from the
wall surface of the gas phase polymerization reactor is not
particularly limited. In the case of transferring polymer

particles via a transferring line in a vertical-type reactor,



al um num sesqui chl ori de, al um num al koxi des such as diethyl alum num

et hoxi de and di et hyl al um num but oxi de, and m xtures thereof can be used.
EXAMPLE A exanple will now be made with reference to Fig. 1 which shows an
exanpl e of co-polynerization of propyl epe-ethylene. It is to be noted that
the present inventionis not limted to this Exanple. Exanple 1 An

experi nent was conducted using a pol ypropyl ene gas phase pol yneri zation
process consisting of a first gas phase polynerization reactor, a second
gas phase pol yneri zation reactor and a third gas phase pol ynerization
reactor. Efgis prhowered predesseonet bt tdf ridregaadphbsieh o dlnansttezatiingn
reactor. The reference nuneral 8a represents pipe for transferring the

pol ymer paiheckeshinavire diituifdioned hedrievicoosest aget i s doprnicbng as phase
pclymeri zation reactor) to over the fluidized bed (a gas phase region) of
the thirdogashphase ot Yren zaki ohlewegtioitheapdliherr ghet eotes amenal 8b
represents pipe for transferring the polyner particles drawn out fromthe

previ ous $iages (SLERSE: BASA PHE S PaltBIiicZabifon1 uk 826LABed @ ¢dIE whakeri or
of* the 10 """ fluidized bed of the third gas phase pol yneri zation reactor.

The thir H@S?8Q§§§OHOB¥@EEZEBiuﬁBa'i?aﬁtlghehéﬁa%@;eisnﬁlio% diameler, of 3500
mm and the plpe 8a and the pipe 8b are placed s60 as to transfer the

POy ! S L PORALL R, Bkl O ol odRORDIMLONNG |
1o POo! LoR-PLiR LELAL,Of 830, L0l et DLer.opcehotig LLull zed becl
polymerizat| on L eactors; i {18 BL SNt nEXRELL MBIt Y5, CONFUSLed uous
transferring is conductedbyusing the pressure gradient between
thepolymerization reactors, amethodwhereinavalve isprovided
onthe pipeand intermittent transferring is conducted by opening
and closing the valve every certain time, and a method wherein
intermittent transferring is conducted by pressurizing again
with a monomer gas and the like after drawing out to a purge
tank.

In transferring to the interior of fluidized bed of the
gas phase polymerization tank of the next stage, it is
conventionally to transfer to a position higher than the
fluidized bed from the viewpoint that the polymer particles
forming the fluidized bed will flow back to the transferring
pipe. For implementing the present invention in which polymer
particles is transferred into the interior of fluidized bed,
it is preferable to prevent the polymer particles from flowing

back by the method such as purging with a monomer gas.

The present invention can be conducted under usual



in the manner of using transferring pipe arranged between the reactors,
providing a valve in the pipe and opening/closing the Valve every certain
time, and achieving intermttent transferring by the pressure gradi ent

bet ween the pol ynerization reactors. Fog achieving the above, in order to
prevent the polyner formng fluidized bed of the third gas phase

pol ynmeri zation tank fromflow ng back into the transferring pipe when the
valve is closed, the pipe 8b for transferring into the interior of the
fluidized bed is provided with a lire for purging with the gas through a
| i ne br anelingg tioavd tdfe ®wuelefiof palymesdrating -gaBeedbdApfessor of the third
gas phase pol ynerization tank. Polynerization was perforned for each of

G ade A (hehp-pedexerizatd qrg/d0maapy ety | dEife kigdemt inBefiwion §s) and
Grade B (nelt 11 index: 16 [g/I0Om n] , ethylene content : 7 [wt o] ) ,
and for eacHecasee tfthe hirooktcofpdilpmepoudetonfoscatdrylege potlyynkene,
separated by a separating cyclone 12 disposed in a circulating gas line 6

of the thireddgas cphase vielnirrtizal ich greastlenevas: Easius ed. A surface 10 of
the fluidized bed at this tinme was about 9000 mmin height froma

f1ui di zat cenpgliithedizERQ HEBEUL LOBPLcheSBLEENnAl e SAOMPL iR Fabheidn clhese
results show that by transferring the polyner particles to the interior of

the fluidpzed, Bede ik nivd PRS$URIE 0 JRAILS the AUMH Of fdneihpvder of

t he polyner particles Scattering fromthe third gas phase ftluidi zed bed

reactor t 0 | C red to the case where the polyner
particlesggégggbigg %r?éé%?ﬁtg the gas phase part. [Table 1] G ade Gas

t T f ' t of (NnB/ hr)destinati tl fi
kgl hr) Over 11 280 BEHaT0A0S001 FERR BT 1 ubd S a0 SoBeIaI g o 10 di zed

bed2. 0B9300I nt i fluidi doO. 2bed. | fti-st .pol | efi
0ol yrrer | 28R FBRABAGEARES by TR st NORLOf CLPASIRIS ey ABRYHRER T rer

particles froma polymerizat)on reactor of the previous stage lg the
propylene, l-butene, hexene, and the like. The polymerization
temperature should be themelting point of the generated polymer
or less, and is, for example, in the range of about 30 to about
150°C, and preferably in the range of about 60 to about 90°C,
and the pressure is, for example, in the range of about 0.5 to
about 6 MPaG, and preferably in the range of about 1 to about
3 MPaG.

As the catalyst component, titanium~containingsolids and
organic aluminum compounds can be used as the catalyst. As the
titanium~containing solid catalyst component, titanium
tetrachloride, titanium tetrabromide, ethoxytitanium
trichloride, butoxytitanium trichloride and the like are
exemplified. Titanium tetrachloride is preferably used.

As the organic aluminum compound, trialkyl aluminums such

as trimethyl aluminum, triethyl aluminum, triisobutyl aluminum



of fluidized bed of a gas phase pol ynerization reactor of the next stage,
it is possible to provide a polyolefin polynerization 12 net hod capabl e
of preventing polynmer fine particles fromscattering fromthe fluidized bed
in the gas phase pol ynerization reactorg 13 ' What is clainmed is: 1. A
process for polynerization of a-olefin in nulti-stage polynerization
process and in at least two serially arranged pol ynerization reactors

i ncludi ng a gas phase polyneri zation reactor, the process conprising;
drawi ng out polyolefin particles froma polynerlzatlon reactor, and
transferriamg thehpalyodbfmhnpartatked adntrolnure hadtisldosuch abullie eyl bed of
a gas phase pol ynerization reactor of the next stage. 2. The process

accor di ng atamdnaimmch,l ostieregi rdlia sadwefyin d uimatndreastlansdsedwttechfx om t he
group consisting of a -olefins having from2 to 8 carbon atons.

.A@sy. Al a1AniAfum Aksquichloride, aluminum alkoxides such as diethyl
CAS(Ir AF(Y L A(.Ay(L. A L Ay. A(3. AF NI ?AXYVObWH} xsni d_Z] ca] ca] ca] ca] ca] ca] ca]

c: a] ca] Ca]a@%]}%%hﬁﬁla€ﬁ<]>Qﬁ]ﬂ@aix@@]d:ﬂ@r?g}ﬁ@l%ﬁﬂl%%h%@k@@]ecaiﬁé]rﬁfﬂﬁ?ﬂéla] cal ca

Jecral < {
thereof can be used.

EXAMPLE

A example will now be made with reference to Fig. 1 which
shows an example of co-polymerization of propylene-ethylene.

It is to be noted that the present invention is not limited to

this Example.

Example 1

Anexperiment was conductedusingapolypropylene gasphase
polymerization process consisting of a first gas phase
polymerization reactor, a second gas phase polymerization
reactor and a third gas phase polymerization reactor. Fig. 1
shows a process of the third gas phase polymerization reactor.
The reference numeral 8a represents pipe for transferring the
polymer particles drawn out from the previocus stage (second gas
phase polymerization reactor) to over the fluidized bed (a gas
phase region) of the third gas phase polymerization reactor,
and the reference numeral 8b represents pipe for transferring
the polymer particles drawn out from the previous stage (second

gas phase polymerization reactor) to the interior of the



(78a-.}xsnid_Z] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca] ca]ca]ca]ca]calca]ca]ca]ca]cal
cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! . ZPk9BCpVb=>} xsni d_Z] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal] ca]ca! > 10

JKNOwWAVXn} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! n¥&N#%bt . eg- XY] (gu} xsni d_Z] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
caj] ca] ca] ca] ca]caluvZ A

6/ wi y! 11 5 fghudy $esh s} xoei dhZrcdapes] ehpea) pal eapcayreajen] cakchpeal cal ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! $%I9RBRER/ER/NL &N&O&
WE&E&H#' % T'Talebthitrd ga's(Has B6 LUyhesnedt Zdvalecadtea] lnad ea)ice]ich] dadwaten] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca]lca]calcalcalcalcalu((((()****
*ERKRE SHUBIEFBEDD o Hanld Ahe, pXpRi daZked] eakcalipa] eB] eakcpleataakeaisal calc
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]calca! _,p,r,,,,,,,,
1o T to transfer the Polymer articles into the position at a height
-1-7-8-MX-Z- W X----- A I VA .}}stnl d_Z] ca]ca] ca]ca]ca]ca]ca]calca]ca]calc
aJcalcalc : cale c cal ~11/10\0
00T TV 11111502 0Da AN B e 2SS VRLEb Cer 3] CL] e GaT capaf cal o] Ra] cal ¢
ajJ ca] ca] calc ] C : C : calc al 5#6)
o Gateoby It P areent 60 ey it HEERCEhERSELERalenl RbeRLoskeals

;| wmhc”Y] cal cal cal.ca] cal ca a cal.ca ca] ca] ca] cal cal ca]calca]calc
aJ La] cal CﬁncéL]FC%}h(?a]\}]n?%]r&]g]rclgjcr?%%éa&?]Ul J.ze]dc%;eaa,] re]spelctj.veaﬂy. Jca] ca] ca]

s AKMRP<f <<<=<=| ======>7>>>: . . . ; @ ~; ; ; | wnmhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca]ca] ca]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caAXf H*
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polymerization tank from flowingback into the transferringpipe
when the valve is closed, the pipe 8b for transferring into the
interior of the fluidized bed is provided with a line for purging
with the gas through a line branching from the outlet of a

circulating gas compressor of the third gas phase polymerization

tank.

Polymerization was performed for each of Grade A (melt

index: 3.2[{g/10min], ethylene content: 8[wt%]) and Grade B (melt
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of the third gas phase polymerization reactor was measured. A
surface 10 of the fluidized bed at this time was about 4000 mm
in height from a fluidization grid 3. The measurement results
are shown in Table 1. These results show that by transferring
the polymer particles to the interior of the fluidized bed, it
is possible to reduce the amount of fine powder of the polymer
particles scattering from the third gas phase fluidized bed

reactor to froml1l/5 to 1/10 compared to the case where the polymer

particles are transferred into the gas phase part.

[Table 1]
Grade - , Amount of
Gas amount Transferring .
(Nm3/hr) destination scattered fine
powder (kg/hr)
Over fluidized bed 3.0
A 9300 Interior fluidized 0.58
bed
Over fluidized bed 2.0
B 9300 Interior fluidized 0.2
bed

In a multi-stage polyolefin polymerization process, by
a method of transferring polyolefin polymer particles from a
polymerization reactor of the previous stage to the interior
of fluidized bed of a gas phase polymerization reactor of the

next stage, it ispossible toprovide apolyolefinpolymerization
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2. The process according to claim 1, wherein o -olefin is at

least one selected fromthe group consisting of @ —olefins having

from 2 to 8 carbon atoms.



