TITLE: "Gas distribution grid for a polynerization apparatus” The present
invention relates to a gas distribution grid suitable to di spense an upward
gas flowinto a vessel containing a polymer in fluidized conditions. In
particular, the invention relates to a gas distribution grid suitable to be
fitted in a fluidized bed reactor for the olefin polynerization. The
invention also relates to a fluidized bed reactor conprising said
distribution grid, and to a gas-phase polynerization process carried out in
such a fluidized bed reactor. The devel opnent of catalysts with high
activity and selectivity of the Ziegler-Natta type and, nore recently, of
the netal lgqgepe type has led to the w despread usc on an industrial scale
of processes inh which the olefin polynerization is carried out in a gaseous
medi um i n ‘G gistrslewiéen giidafos el pdymtrﬁlayish.afp‘mremﬁm e of said gas-phase

pol yneri zati on processes jnvolves the use of a fluidized bed reactor, where
a bed of p&F e Rt telstep & Agrndisibeynicd sutdbly @i weanss PALBVHY %he upwar d
flow of a flolihdiaztRE BRGninPdHbIRBet iNBuROLY OBLHEAL | on fresh polyner is
gener at ed by catalgt;c pol ynmeri zati on of the nonomers and the manufactured

pol ymer i 3" BHRWATIRT InFFidinT Foeesrte aceotisttiptivaiid alinble ebp@ledine Ipdacht a
constant wed kB®or 0@ bleih PhIFRi ARG TMILCRHGONRY 1BRS (Pa BEGQf be@rQWLNT

pol ymer particles and catal yst particles, is maintained in a fluidization
state by trBPESStRHUBHEbWshare fddwvacks-ahat peldngizagorgrisceswhridd @Opr i ses

t he recyclgd .9RsIRL HeaN&Hd make-up nononers. The fluidization of a
powdered solid is an operation which is generally easily achi eved by

adapt i ng tThederelopment pf eitalystrevigakicls eqtisinmdoselepiisg of gie datgmigpaiansi ty of
the powderge S@hif of e hetadast E@@ h& EL1NAY Rids RATRAEHLAUS sl LhiDYE 1 On of
the fluidizing gas in the bed of fluidized solid. Industrial processes
enpl oy a EFSEHF Butbenhypicln pdvairispionsecarrivé opl ik disedvn gregiais in the preeengol ymer
bed, sai dol oifl bdpist AR Qhihdle AGhil _%Qs-ﬁlas%%ogrﬁleﬁza%&gﬂ%egseg Aolfdienclgdompen the
supply of gas is cut off. Said di'stribution grid is comonly provided with
orifices Hndizat buligeeri vharpe bpboerolymear argfles hendintpinedi iradlurbesd sisisalvat us.

Fl ui di zat kRRp @4k d5w/dPL BuaRAIRAl y used in polynerization plants have the
shape of a cylindrical disk, which is perforated by a |arge nunber of

t hr ough- hBréae Be|rewmegzative fisals sakyecofs generated Biydiagalitg ngbisnefirasion thdhezone
under | yi ngohdigergbidnk Anddigchubddi gig&s ipQlyeler Bodh moabdid | Widhaah g grid
may be also integrally built together with the reactor walls. However, it
has been PROYPEEYd ehatcontnn velwaes The Bidierd bsdd whisharapirss exeetisrowvinger t ai n

si ze, thepdimbiphlbiks A BfalykiBirdcddi idinZiRthe985, A0EOHBN LRy Rl ¥Rl Red tends
to becone | ess honpgeneous, so that dense and poorly fluidized regions
appear i nut&d Hew, of paflvidizingagas.ywhigh cereprisec ihei regpelstl dabstregal sl whketipe

appar at usyoddae ol efin pol yneri zation is an exotherm c reaction and

| ocal i zed_hot spots inside the polynmer bed may occur and |ead to softening
of the pol§mddigaion ot p@swdried stheiip amgpirdion vethon semmilly gtibrashierrdrbit ends to
becone o, ERVRS R1I0MEDS th BasRALATRIhZ&el GHpd dWLRER L. bMe&% 5% gal I ed
"condensi ng node", so that the fluidizing gas contains also small anounts
of condenis SeFiRPIAENRIVS 2 homegingek bfrithoamgetheilbidizing gahén & Sed pbiliidierd of this
l'iquid capigansgrAdpRILOR Qpdogk | fai Il gl Aot i di zed
bed. Anot helr dr a\t/vbag k c5.0r r elpa?gd' \%mﬂ?)%ﬁ%dhgrmpgi Cg%dggsreft mﬁ)gga‘dg?hgt %g t%glrﬂl&éds i's

t hat the Robmern g Frad distrifntéon| grid aptingtatso e iwport foo gyddd wperbje supelydéposi ti on of
pol ymer pakhioed €4 dt@ihdtatertiRe b AaL pRAr '
continuousI;Ooperat%d ﬁor%g f&ﬁgggégﬁ%%&%:\ﬁﬁﬁgﬁﬁg?ﬁ%g?%%é%?&%lgg?érger

si ze are srtodihdddidizebednapotbtem of cl ogging will be overcome to sone extent,
but sone REhYIEL tigle l; £h - ' hg .70
underlying.thgﬁbrggﬁt% fo%ﬁ?%%log#?s&oﬁﬁﬁﬁgmagﬁl@%%gﬁgkfgﬁegﬁééggfstributor
pl ate. Aldybrdiigtlidissl yhiclais perieriedbe a langet hiebdi fttlanegh-lipdss whering the phokges, i . e.
the hol e 1 : 4 i Y, r . I f St f t.ween t he
ol e i th Lopaaqnaat” Aol R ERLGR RERHED B AAANID L B REK The
zones betflvebrrtipthgidrotye. also integrally built together with the reactor walls.




To solve the above problens fluidization grids with a different shape,

si ze, nunber and distribution of holes have been proposed. Gas distri butor
pl ates provided with caps above the grid hol es have been described in sone
patents to overcone the risk of clogging the holes of the grid during the
regul ar polynerization runs, and especially when the polynmer bed falls
down, due to stop of feeding of the fluidizing recycle gas. Docunents

EP- B- 088404 and GB 2,271, 721 both describe gas distributor plates for use
in a fluidised bed, in which caps are provided over the plate holes, so
preventing particles dropping through the hol es. Japanese patent

publ i cat i on Hega@aithedrendiotest dwewhea thydlsiddidhed ippateiup erepldat ecrtain pizeakticc h

over caps of jihguhaps. ﬁﬁdlﬁn g@thrﬁgﬁhpﬁ&m&% @&M%&@%&@%g&%bol es: the
gas flows out from both es of the caps. Furthernore, Japanese patent

publ i cati onS28#sl9us 3@8’9043" fydizgd esgions agepsr ’dl“‘s?tbﬁq BHtoerly b eV B %oy er caps
of a shape thmoftepRtterthk oRen §(SyeruQMBﬂl isQR cDHBNiE Febdibn 61dQ&SIiB€G4H ON rises

in an inclined manner so to cover as passage holes. The
Lbove. ront | OGS DD Fea st grOBrB oSl h ot el TRETBF LY o some
extent to prevegdontcheomBhieshchanmmbeida @ ptaugged sbyerd Wien golpblgmeretionf ai | 1 n
o POy OB e LRy NP, MRLNIEL Bt R EARC e ot
pol yreri zat ﬁ*@WnbrOée@é@bedmomrs c¢holsdr & horﬁlo;EFutﬂtBﬁé ﬂllbttrlé‘est@heéthtbdlqmdsert a

di ffusing ptaﬁtcgusé-gdhgsh)ﬁ opé%%ﬁoﬁlgga@tﬂ%f at scﬁ'1dfn{ i fligedvbed reactor, in
correspondi ng of pe adducti ng gas re[aécl e stream Sal d diffusing

pl ate i npr o(B¥hy H@WPPHF F‘H’feﬁfefiw%fthetﬂﬁ‘éf Iéerﬁmla‘@@vg dsihpgha thicstidieles A

; : ui gu zat i ofkegrtb gecgﬁﬂﬂég%tzd lﬁb@y&h@%ddﬁd@lﬂbre&tp?[?lﬂn&\@dmhﬂest hﬁhd’tﬁ@lpﬁmmﬁﬁﬁiﬁihljyi ng t hﬁ
uidisation grid. T e of s usin to divide the

gas fIOM/in@@%?Wﬁwﬁ%¥ﬁ”§WP§ 0p?ﬁg£$ﬁ?g@ﬂﬁﬂ g $%2@555ﬁ5€é§5$9¥mthe second

one directed%&kd@maympkb%mwémog@hgwddsawmb&@tembmdmnnnbmhamephema

di sadvant agg, r to collect

fine parti c ét'gscrkgtrrlr%a Eaﬁn%%qmﬁ%lehggg?rz%ulug{%ﬁﬂgé gfo,t),{ @%@sltﬁgﬂ‘%ol ymer

clumps nay Yrlsweler thergas élﬁtflbla@‘e}%a%f’\ltﬁlhéwelvfafnuquﬁlﬁ lplﬂm@twﬁt betware i gh ri sk

of partiall yoiQbst hU&didsRacH Reikkl ewafe o &#!Mf%&@ﬁm%& te@el B RN YAR! | zati on

reactor. EP 085610 descrlbes a gas butor for fluidized bed reactors

consi sting PN} b @pis &Y fugieong P‘Hyr&erélﬁmﬂdil the ZQngTRsFTesRde PtSween 50 and
120, and pr'm/scd@dthelabdvé $roblaﬁ18ﬁlaﬂdlz\i@h|g&dy\ﬁwttlﬂ ahifest flape, tshe, mdduciddon of the
fluidizing gqanmN% q? X q) sai d bnverted cone is provided with a device
for the di scharge G HE Oreuiees ol ymer. A crown of further slots or
orifices |sG%atﬁﬂabtdenspm&d@dhwqmmhweMQgsﬁhdﬁdm@éhﬁhh&mdmmhcahwgas
di stri butor e fipeS r g, di, a way to
al l ow t he pégég %m%g&aﬁgt?lﬁgQOPCbg%ﬁgzmgﬁgghfﬁe %ﬁi%&%% k@l%@§?2|ng gas,
whil e at twlmr@ﬁm ves, e ehiepigler witeh éhefpalymendipd Gfladaviny dusfto sthieofffpadingi zed bed
during i nt egrrmeuid@mngQtcytih @asf bqugieZt@EP @msmmﬁ@@a zihﬁmlu&hche&h&g gas flows
upward thro %%%P narrow I nterspace placed between the conlcal dlstrlbutor

a

and the re o plptessfor upp i arfjuiiiisgd T&t in SHiH FaPEAp PO PO eilF Histe kESER0 suffers
fromthe duﬁadmagbag&mdumm§mmmmuﬁmwwl|nterspace adductlng the fluidizing
gas can be easi 0 entr cled gaseous
stream Al IJe‘Eaﬂese éatem ‘%%Cagl? 't ézﬁ%%(r?r%?%tdlsc Ut &7 fspng%m ptlatter hncvtghd?heo Sifig conpl ex
and d|ff|cuﬂﬂwﬁbmbéémaﬁ@kacw@méum&nnsmﬁﬂ@gmﬁmtWhBSﬂswsmﬁﬁGns®Mu@mce of caps
above the m?lth%%aﬂngut‘tne?m E:IJgpaﬁ&Q zgénYEub'il!:aﬁgn 58(35(@/ IE los&%rggsacﬁﬁ Bula)rt he
pressure drop o nerlza I on apparatus. Furt ernDre the hol es
covered W tprhatec@p@g maw%éﬁ@p@ﬂhagmteb neteh giewdrpag: VeTEdl S1OBRSECAR FifFSt he

f1 ui di zi ng ig@Sincliifd Banh& sPRANS bdved Al hbeb MR LARGMIBIE NO cyclone is used in
t he recycl e fines entrained with the gas recycle

| i ne to, separate t
stream I n WP ap 6 meatg ‘éltf‘g‘éﬂfvlﬁﬁ’fba@%‘%deéleihrféPsp*’rr? 87k to YA Lt Pi but or s,
it is Lar g @hayert @letholthRoniResd plugeddrtd Medealidabdt iliighinzfatnl @ BifgsindthSildWpie t 0 be
manuf act ured and capabl e of ensuring an optinmal distribution of a gas flow-
i nside a polymer bed, also reducing the risk of holes clogging.
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It is therefore a first object of the present invention a gas distribution
grid conprising a plurality of trays arranged to formthe |ateral walls of
an inverted cone, said plurality of trays being attached each other to form
slots in the overl apping area of adjacent trays. The gas distribution grid
of the invention is particularly suitable to distribute in a honbgenous way
an upward gas flow into a vessel containing a polyner in fluidized
conditions. Accordingly, it is conveniently nmounted at the bottom of a
vessel containing polynmer particles in fluidized conditions. The grid
conprises a plurality of overlapping trays, arranged in a way that the
structure ofthreusk thd paldicz dtd, on thpt s rd satsslibistyainni dicl sjandpeat shapeicsly an

i nverted coQﬁﬁﬂg%ﬁm@uggépmyﬂgﬁﬁ§&@£gb£gmpf the scope of the clalned
arrangenent elow definitions for "gas distribution grid", tray and

"over | appi nghadisdosumgrf By VBR0! Tarbese s i Giiusmg adeicdstghe Piami Bf agri d
i ndi cat es afgidizeh Bdd rBacRt,ah QorREYohdIEE sBe bighedduang qfe i sepmsgt@gn asaldupwar d

fl ow of gas e to nmaintajn Ln f|UI zat on cond bed,

o o e L b0 by Rt ial hon S SNOLLLonE fpolTRy Pedh

As known tOgﬁhauskamﬂﬂﬂmﬁbwsmmemmmmh@&ﬂyMgakﬂoheﬁmmg@bnym&%gzafmdn t he
presence of dlfiiutlltll ela arlrsoslillc tso CPVlde tlleqlg'la!bch Vry)igtg I’S 1lnnstr<t:arr}1§ tﬁct ﬁ%@&ﬂe%ﬁm&&“' di zi ng
gas is genera ff;P &F & 780t nerlza Ion process operated in the
"condensi ng uprddy.. mah@mﬁemﬂwﬁuﬁawkwweambwamfHéid@@hﬁbﬁémﬂmwmﬂweﬂa pl ate or

a sheet, whiggh SRR B %SIBIM( sﬁir@dfcgrme A ORE pRk dkddSioShbAgs fho peeagr ate one
or nore sl ots when overl aggg ﬂ%Yéa successive, adjacent tra The term
&th

"over | appi n§t@nehwith Heriey & thhrob@enclpmis gray gios Pk WHRFS ¥fpon a
second tray theidFfudindVite tWitR the B isit 6faYSialladbstaRtifel HEMbw O fRRAGeQhd¥ERhet O fOrm
slots in th| over| a |ng area. The trays of the invention can be
manuf act ur ed® 8?“5%?“%% material able to resist at tenperatures and
pressures oEPagjpol @enmbeszaagas dsriproo &e Ssidizddbeil saqerefopsistiegloftao invsedsdreel trays,
I NCe iney §RN DB ARSI ACHULEC BN dRUALE S SAGD,QACLA pulor m S| ot
in their overlappi ng area. fenbod he over | appi ng of
successi ve for dysddushier eft thesfluidinng aas. demhesf@ﬂlﬂway%am¢mexmawﬁa@éWI trays

are nount ed &aeN0hd8kchbQe t)p{hg]pi%dﬁde@gol%&uﬁt &8 of HHARE s180 Rk bAficeidul es of
trays can be radially nmounted side by Side to generate the entlre structure

of the gas H"?t”ifldlﬁﬂf“iﬁ? in By prperA of s Cﬁﬁ%g@sdl étomm@a obHIkUIEHDI e

annul ar suppgig dmenSiondd haducklafhyng aBdvatht pamgebftsdm{epdﬁm eﬁifralﬂidﬂ@wﬂhfﬂ&ct or the
gas dlstrletlon t he be gartlcles

| so
2o o ot it 8 il 8 80 38 B AReCRC BY ok BSB p nuPRTE R 1Ct Tom
t he bott om nallgioofof thadluidessal praskischhecoitizngngs tlbes qgmagdrtbnoughna fdrigwdi zat i on

condi tions. 1nters§ & g@aql‘f)let%%en g éo'h@yl s?r{bgtoggrQQﬂealjei%r %l'[saﬂ%efgucﬁﬁtl&sgrtdo fonn the

| at er al ni1nverte cone aving an apex of from 1000 t©o 160,
prefer abI y PeRasdi G @866 19 50Tery fron the ﬁw@fvw&at f’raldtrﬁﬁovcwﬁeﬂpﬁ@ alqugiingat ed in a

way so as t@e fiQiMngaPP8NYeNGsiR dRWNG RO YBL Rk iG] tRSreBRIAGadbschar ged
fromthe vessel through said opening. Fromtwo to six annul ar nodul es of

trays may b ¥°¥hpl oyed to formthe conical structure of the distribution
grid, dependilngso©pridrheraslican®l eiffefromhe smeasebeidt compicg hint liefigastodicst ri but or

por i pheral MR8 Rl BPT B H G R ahBer dR o Ve SR0Ho tr ays
wi t h r espectivd e tohdargningrascipiterpadssurmnliep of gre polpingizht®n apperhs dydencacof t he
B'of ;U' ar Cr Qs fol&EH k@il cabd1GayREIR! c1Qzed GARE Bhes CRRLRH Rl theliRiAd Ul di zed

gas. This is particularly the case where no cyclone is used in the recycle gas line to separate

the fines entrained with the gas recycle stream.

In view of above disadvantages of the prior art gas distributors, it is largely felt the need to

provide a fluidization grid simple to be manufactured and capable of ensuring an optimal

distribution of a gas flow inside a polymer bed, also reducing the risk of holes clogging.
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General |y each annul ar nodul e conprises at |least 6 trays, preferably a
nunber of trays ranging from 10 to 80. Qoviously, higher is the nunber of
trays used to forman annul ar nodul e, higher is the nunber of slots forned
on the annul ar nodul e. The slots are formed by the overlappi ng of adjacent
trays in such a way to give a gas outlet, which is tangential at the plane
of the adjacent trays, as explained in detail successively with reference
to the enclosed figures. According to a preferred enbodi ment of the
invention, in the overlapping area of adjacent trays a first tray fornms the
upper part of said slots, while the successive tray forns the bottom part
of said sl ofisis tctefdrs a frefogedt ed teprdef: (Mvmtb@targat dayisution gfid cemirkieg sequence of
slots. Gene 3y, ol ver | [ nunber of
sl ots rangi hgtaklgvgﬁrgys%%gf% tgFm?gg |la[s?g&|blr e‘agseonf(t%n1 %%P g&(ﬁ%ﬁﬁgt o] y%%s are of
simlar sizécisgritadihdgeh otffth fodorgtslatshie ths exprlemoe agh oisidptest ttama fI ui di zi ng gas
can flow upwgy gl Mlsm&%ﬁ?gx% J@Yhehﬁ@nﬁ@ﬁ BSIHEL YK 19Bb1@%%'d$s¥rlb[hg 1&@%0%&(10&*‘9 inlet
side and the outlet side dlstrlbutlon di stribution
grid of pr e§’é3hta“|‘&R\’Yéfﬁtgaérﬂ°WslnF?oﬁvVé§§ﬁl @Pﬁeegmpe}@eeup Mg o reeitinfon with
the attached grayngsis meﬁllant@rr QoneprLsenbabnve anesdQbndibifd baithere of the
scope of the mven@ .(fn ure 1 shows a fluidized bed reactor for the
gas- phase pBIYHEH “é‘?cgﬁong St efins, said fluidized bed reactor conprising

t he gas di sfihd gmdtcmomug,ral pohrofty dfheeriam@mta'ys)mangddgm @ay2but &ndnZtoresifiow t he

bot t om par t Fh? Ehﬁz}ulaﬁ" xful l!r!a.s gub%fgxglaf?}g ae ahea& Vé}f%ﬁ in Erte%lc g‘dr al%)lesg ulixd%%tajlcﬁrgsvofm de

el evation o Fstribution I's a plan vi of the
di stri but i offegropeiof e gpimd a@hmeeretmeédp\aﬂefs’eem fon’ geﬁ‘dlﬁﬂ@ilm” stot’ fornmed by

t he overl apmdngveggpptn\ggregdgr@gecgt trays in the distribution grid of Figs. 2a
and 2b. Fig. 4 shows a tangential section of the slot of Fig Fig. 1

shows a fl ullfi SEUSHAE SredTBIion SEdpdiras fgerd 91| PIEE FRdnende ﬁzlcw Pol ymer,

t hedgas di s#isgehMitigl .0 Mp@dri d&ﬁ 0Ofas able tol MR irﬁﬂﬂndi&ﬂﬁl @nMﬁin@elpblymcfredect Ih on zone
or di sengage i IS oV e p . The
velocity r eﬁht%:otu% %‘ﬁlugl%éé ﬁptiogﬁgeeeMF gll(iLS/de%?e |6F13’§leg‘§ & fg)ﬂgﬂé% nowncor‘r'f)ar ed to

t he di anet eskilpfl ptisen i lthe i zfedefble@lmnzanmn dafprtsht@e é &gt emounfhe lgaigeous
Stream | vk iRkt h0R:h ot AL OE L Nl E04GLAM 908 e lor GRIRL! SC.

besi des the unreacted nononers ner con ensabl € gases, such as
propane, asongfef inghe ‘icorsersingsiedondensabl e gases, such as nitrogen. Said

gaseous st I @M ins: tré?y@ff&EEx%Q%ﬁoomﬁ&ﬁﬁte@e@BQtero%QMfélateﬂméhQaﬁ Kbeeaﬁgfdt:t@ﬂﬂe@f t he
fluidized bed reactor fromthe top of the velocity reduction zone 4 the

gaseous st raézQPﬁ‘i’étsﬁlfi%fﬁ%%‘?‘i“@&“?/?rén%%%‘)t?e&%?c"lV%"aPH’eﬁé”% YA o ﬁdp}‘}‘cé‘gsor 6 and
then to a hest exchanger 7. |If appropr| ate, the recycl e I|ne 5 is equipped

wth alin 8for mol ecul rs .and,
optional | yelT et Oveg%pé)mg%ea slfu{rzl'cmge areavﬁmteﬁle1r 2h° %&C}éﬁ Ng es?co "YHe gaseous

streamis co®dygiht bmldtmtyls andt ﬁmde(deatloothdn@ ot sﬂ@ﬂmdﬁs QVh@plﬁlhgm@l zed bed reactor
via line 9. Th-ght?d Leewel; egt?o% GRBe mahu@RREOR iy gtLgefulbrﬁatgrQPlaﬁg i Rsilelow the dew

poi nt of one or “more o gas conponents, 50 as to operate the reactor
Wi t h conderig®errafaesend @EPSSUFFS %f applmm@rﬁeﬂoe@meﬁée@jprﬁ%e@ to @ﬁ@?lélairsysmclehe vari ous

pol ymeri zath§ncak 8t 8ds¥PhnaR@IRADGRAE 0@kl h@Dbikep tf B8 bibtlidihaeshggingeact or |
through a1 ne ccorc}mhatto alnse Srngr{t afl?el Xverle! a1%ed f | 1? céslslae !rf? \é\egnep?éle tanr?Jlart he
fluidized H&EF & & ppng ot suc 5 8

modules of trays, i.e. adjacent trays are mounted each other 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 distributor. Said annular modules are 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. Said annular supports are held supported by means of bars

protruding from the bottom walls of the vessel which contains the polymer in fluidization

conditions.



The inlet point of line 9 in the reactor is situated just below the
distribution grid 3 and the inlet direction of said |ine 9 is such to cause
a "centrifugal effect” in the zone underlying the distribution grid 3. '
According to an alternative enbodi nent the di sengagenent zone 4 can be al so
omtted, due to the particular design of the gas distributor 3, which
reduces the risk of holes clogging by the fines entrained with the recycled
gas. The distribution grid 3 of the invention is supported by a plurality
of bars 11 protuding fromthe bottomwalls of the reactor in the zone
underlying the distribution grid. In correspondence of the center of the
gas di stri buhomodicaoitiaycaut generalyeininpgd db2s tosforpr by iadatwilkptumgivenddicatr t he
hoLyrer . 9 AWl ob o SPYLHHol LARBNGE! k268! PRGLSOM IiOUR! Y of

di sconti nuously, the continuous Bein g preferred. The opening 12 of the
gas di stri bigttonca®ddopvey sess @ fro ap opcome @EIQerﬂgi)dmrer prisaddy i dishpeddy mer
particles f@ggmkh@%aggg%ggdeﬁﬁnglscharged partlcles are then fed to the
degassing and extruding facilities (not shown gs. 2a and 2b show a nore

det ai | ed vi ERMIPothEx gaslagneduies pLEdd RGPS w@yat&eé?rm thgeonsalsie i htfent i on. |t

can be seen thfel'dQﬁ‘ibEtlxog gnzadebdﬂaihg bhee gaﬁleteh Stitiel Jagstion whRs e e shaner of the
walls of a Cr oss section.

th t
The apex angl’@ un%¢ tﬁ%”ﬁhﬁ%ﬁ?ﬁdm38ﬁgb1ﬁgﬂ% thgﬂﬁ%ggﬁéﬁgrwg UGHIHEE © The gas
di stri but or cogmisr i sgsr tunder donulagpingrmaguliesedpdato tidipner dehgalofodtlesahs 15
connected t % a%@‘gsg%u%rlcg%f' th%g)lE)CfuBF %‘bsts Qe%tl(Lnaotf%eQJ SS%L l'egct(g% Olﬁglll ?%tthg Hlﬂ Qet ed cone.

The annul ar nodul C consist of trays 15 rn1o plates
mount ed on aMvitdrar supports in a way that each tray |s connected with two

adj acent tr gy srally Q@chaaawér%md&hgﬁse@aﬁlem%olrawpp&ér&b%daQymﬂ%@%ﬁ%aﬁf bars 11
protruding fromthe bottom wal the reactor bel owthe gas dlstrlbutlon

grid. If thE"gpR{andpde 8¢ 1 QuRedy: dht iHihsdrmps of tastusrhqir® WeAPuldt is very

easy to aSS&Hdlllleeh@thdmdheSIﬁlﬁlS&mbkl&s rdﬂﬁedg;ashcdmﬂarrlnbuﬁlerrh@ilotpﬁre&ﬁmci Hynventi on
or .mai nt enance reaso ific

or, to exchange some

rbodt mont | BF SR SR ch kTR AT BT ARRP A RO LA SR RETRE ¢ 1 ays,
t he nmedi um plmswl de afpdul teysl dbexpbintdin WstaiBGictessivply, withrefertetme td thmerclosadnul ar
modul e 14c ggnkains 18 trays.

According to a preferred embodiment of the invention, in the overlapping area of adjacent
trays a first tray forms the upper part of said slots, while the successive tray forms the bottom
part of said slots. It is preferred to deform both trays to form the sequence of slots.

Generally, in the overlapping area of two adjacent trays a number of slots ranging from 3 to
15 slots is present. Preferably the slots are of similar size and shape.

Through the sequence of slots the fluidizing gas can flow upwardly, forced by the pressure
drop existing between the inlet side and the outlet side of the distribution grid.

The gas distribution grid of present invention is now explained in detail in correlation with the
aftached drawings, which are representative and not limitative of the scope of the invention.
Figure I shows a fluidized bed reactor for the gas-phase polymerization of olefins, said
fluidized bed reactor comprising the gas distribution grid of the invention.

Figure 2a and 2b show the bottom part of the fluidised bed reactor of Fig. 1: Fig. 2a is a side
elevation of the distribution grid, while Fig. 2b is a plan view of the distribution grid.
Fig. 3 shows a radial section ofa single slot formed by the overlapping of two adjacent trays in

the distribution grid of Figs. 2a and 2b. Fig. 4 shows a tangential section of the slot of Fig. 3.



The nunber of slots 16 increases fromthe inner to the peripheral annul ar
nodule in a way that the nunber of slots per area is kept essentially
constant over the grid. The nodul ar desi gn however allows an easy
adaptation to any need by increasing or decreasing the nunber of trays in
each annul ar nodule. In the specific enbodi nent of Fig. 2, each tray 15
conpri ses seven slots 16 of equal cross section. The slots 16 are fornmed so
as to give a gas outlet, which is tangential at the plane of two adjacent
trays 15. In this way the slots 16 are able to generate a whirling,
cyclonic notion of the gas stream above the gas distribution grid 3 nounted
at the bott &g bfshasfal friidlict dcd Ivedorr eamtposingof fiFdged ted Asf mdingr, theheasf | ui di zi ng
gas enters gi@tm{ﬁgb ehd 8o f eﬂﬂu&nhon ahd 451 ) gx\acmezoq% Mge&ga%én% Afdgd 3 and its
direction o is such to cause a “centrifugal ef in the zone
under | yi ng whieh @psecd byt ihopolyrdrded®:- Moreover, the flow of gas entering

t hrough t heTMQbﬁkﬁre&ctﬁ@%aﬁeh@s ?@%llﬁ@fh&%s’%ﬂ 'di@lrﬂet@ffcoﬁlbﬁedstl) Qﬂé%laﬂq@teml t he
di stributi on %r as to favour the channe|ing g g ceja% iinto the
hg flu TE?P BT Vel

slots 16. Fi @123411??\9\@0%}0‘? Aldfrareaddciegrseays Heag 15y | @Y a section
whi ch i s percperiei ednk armiwcohi@medbesﬂest ihennefctet hBongass,fdisovingassdangbiehr ough t he
slot 16. The slot, 16 is the erappin trays | 5a
and 15b. Ea%h%tmwh“P Pﬁ%‘%ﬁ'a“ﬁ? e FﬁmﬁPb&m%’&SS a?m%ﬁgn%%hggggﬁd on the
opposite S|demnhenmpp@ﬂipahdMdﬁaWHaHsM@wgwnmﬁﬂsﬂaﬁnah@émgﬁbrﬁ@néSSentlalIy

i dentical f 8{) ofatlhé Vetldfc%yrﬂ':éddc[‘font ;Bﬁe égﬁ’lg ﬁgkoﬁ& Et}eQHESQFansférFéd detid rEoyclE nr% supper end of

the slot 16 fornme first | ower end of the slot 16 is
fornmed by a? s@PsRWr 6 apd g 1 5 jeat P’S@é’ﬂlgffd {fﬁépr‘?ﬂnla@{th% fegrleimy S isTREPRcfr st tray

15a is def opfedind® Br Wadng MorbRERN idiRLIS: Whshb AW afl, BRRel idthlgyises.ect angul ar
Cross sectlon The flrsgwftra 153 defines the top 1F<ﬂd t he si es of the

rect angul ar "3t hpgeh (kfgag ot aélg%regcék}?cﬁafef"éfymi@b‘scﬁg? g RECEE(Y B si de of
t he rect angbﬁttazm osthofluidited bidu@acidr eHahin©f. "Ihdﬂ&c;&lc@hﬁcaﬂ,(ﬁf approprtuesbeenﬁerduonent is

nore than th e of its heigh e tion of
“F Qew psomt o% on% or :%h%the gas%om cingngs Wasto 5%%196 gé %egétor%ﬁtﬁ I

t he sl ot 16 Iscorie ong Irection of the
gas flow pa@gqiemg:dmmeodgh Itlﬁecsdd@ttsedlrﬁodeu kewi se it can be seen that the

upper pail @gf,.Lhe tglv%ou;&m&%mzﬁy@ g&le{rﬁg ay fedttchﬁe hQUBd ldfhctdei ng
formed by a successive tray he slots essenti al dyzﬁcona st of three

portions al bfEpuelieing 1@ etds Rr%fér??lbﬁlaceéﬁ”hﬁ‘r#\é‘fr ribeitthedhidizgd Bdrft ral  portion and
an outlet ppetihieipoint Bfﬁdw lﬁﬁﬂtréa@br RQthdtcdust Bovk thaYisstribbeonanid 3kbdhar e

subst anti al | aral | 1 t h of altd C % ?"I B{)rtl on blel ngl hi gher
than its hefght™8&Ha° i“éd i“ﬁ Ilsiﬂ‘f ﬁocSﬁUSWtﬁ*?“F@é‘gé (S %neﬁ‘ln%ﬁé‘“% ‘the trays
bei ng essendistatiukiyn g@so. The inlet portion has a narrow ng height along the

flow di reCtA%cox’d{ g’% alnecllterzba%v l'rlx¥bo @gﬂ‘ﬂ%&d&@%ﬁlerﬁ' ngt gyb aa?s%%ﬂxﬂ!g&'%ué’it@d I's

formed only ower sai i's tangenti al
W th respecthe pa@twhvedeg@aﬂfethmas digfrifutor mysich Bduces thp riski dolp¢legeing by Bigch sl ot 16

IS maint ai n@gs&@%@%tﬁengcyblgg@g of the fluidizing gas comng fromthe
recycle gas line of the reactor. Preferably the slots 16 arranged on the

opposi te si BeglisabutioRend aphthe fagtion s srREoaLY BiPREY ¥ 4t BYYEP&FMin t hi s
way the gashesbiRDLTIRE rdkowa tt@fzﬁnefuﬁl@dffl'yﬁl@&e URSibitRA RS e to&‘ésp@rfdel&le ots can

mai ntai n cl ned L he fAr eas, ) n thq slots n thed (fyf\{po rd series of
slots. The ¥t €™y Hags éfﬁg’“g’h SR IR E ¥ ARGUIEY (Bt AUl ar, hal f
circul ar orpocymecgrhrmres sdnapp&,mowdtﬂwum Deding bedsntinuotsgoor tivecantipardy, dal ar shape.
't Ts prefeffGlolshdl bangS el $hd PRI Ao kAL ¥ LSGEANALLAr shape.

conduit 13 for discharging polymer particles from the reactor. The discharged particles are

then fed to the degassing and extruding facilities (not shown).

Figs. 2a and 2b show a more detailed view of the gas distribution grid 3 according to the

invention. It can be seen from Fig. 2a that the gas distributor has the shape of the walls of a



The slots are preferably equal in cross section and size. However, it is
al so possible to differentiate the cross section and size of the slots

bet ween the inner portion and the outer portion of the grid, close to the
reactor wall, The length of the slots can be adjusted by increasing or
decreasing the overl appi ng areas of adjacent trays. So a highly flexible
arrangenent is provided w thout having to adjust the thickness of the gas
distributor itself or w thout providing caps over the slots of the grid. By
choosing trays with slots of different shape or cross section the gas

di stributor can be easily adapted to different process conditions. The
distributionu@ﬂ&Mamé1%hmnbme&@nmmhmwanmm@nmnmmIbeq&&@&ﬁﬂﬁﬁ&ﬂhkaﬂsed in
nmany apparatyse m& uﬁ eggsrﬁe flui disation of polyner powder, and not
necessarily i ﬁ the pol'yneri zation reaction of nononers way of an
exanpl e, théhmastdrStrfgum @mpes deeccanulpenadhisol4aplfht Bd of frashé Cb’é‘?‘tt@%{ﬁopart of a

drier, in \M&icﬁ Bth&rh@fogﬁ){hy [Ttal Q/Ql[sto'f &Loecﬁlnsa%d%edfﬁegquuﬁf BodulB i nt ﬁdbnﬁﬂ in
f1ui di sation conditions by the upward continuous fl|ow of a hot drying gas,

such as ni t FOEPT U 1p &t 'Eorne:af Rlptes rpqyated; apargpla Hepogn @ vyttt Bt Y Hecor di ng
to the i nvepdnn@redalith @MSadfaGenOidyaiThe tild@laf mdu;ay\aragekadmmaeag}emani )Tas

t angenti al tIet of. the fl uidizi as f t he nerates a whirling
notion in t prﬁt&ld)?ﬁér m@&(?o%qnb‘éf‘gg o[va%lrc%gorch wgk]fczgaﬁlﬁnbug?n’%%w th consequent

m ni m zat i off tbf tréyetaresqpadhsd bagh tother inomeetacipdlet wagnit df veheasy tausddnzbéet andn bed.

Said whirli I n | tribut.es (4.0 i nprove
t he honngeng??§ﬁ%% $E§&§§§H%ﬁgﬁgf &??%%aﬁﬁgbd%/?%gg; 9 ?ze goliner bed;

2) The i ncl maateraoee ofonshe sl ots, with respect the vertlcal axes of the

vessel or reagt @@mﬁooern%y&ﬁm omgza{e fpymerammlar%@mé [QoReRei ALl pg deeply
into the slots, so that eris |str|but|on gridis

negli gi bl e; ”w%TnEP¥?%W%HFIﬁ?HWWPﬁ@)Bﬁ?d@gﬁFﬁn§FWHﬁﬁéﬁﬁ%ﬁ KeepiaisdBi pher a
portion of the distribution grld is continuously inpinged by the tangenti al
fl ow of gas eX|t|n fro S cpnseqguence, ., sQ deposits can be
remar kably 1 SdlE8H (ﬁ?ﬁﬁhﬁ§€?$%9mn#wﬁ%ergﬁo ¢ PR g rn%%ﬁ%ﬁeré1 portion.
VWhen fi tt edthttohdtuebdyof danpeodreais kdptitsstingadly cye@nteadteerid flbe mphdar désefni n

pol ymer i zat dj 4681 o q CRARARHE o Of gsm &Y Rghv@Noropt i mal
dIStrIbutIOhR% ﬁéﬂ@ﬁbaégﬁﬁggﬁéﬁgugn |§?ﬁw %P §o|§§ 6l ymer bed, so that
a contlnuou§%@ﬁdﬂﬁﬁmméﬁﬂéﬂpblVﬁ%?@%ﬁﬁﬁ@ﬁoﬁﬁﬁéééggi%e@ﬁ§@¥éﬁ¢%ﬂ%¥%onlng t he
dr awbacks ofevdh®tdbioPEqualossdasiofli stributors. It is therefore a second

obj ect of the present invention a fluidized hed reactor foi th 328 phase
polynerlzatP§WQ§l6m%ﬁ@??h@fm§h?&3fﬁﬁﬁﬂiﬁeﬁm iy PEREH S e @13 O &%lpped with
a gas di st radpdtrt &Eysgﬁllﬁith&r\ﬁa&mlgﬁ;d)wal% ard Bleh@ge@erata a GABling ¢yclohiatiodin &y st em f or
recycling a d coolin unr fromth Q tor to

sai d distrl ?ﬂﬁ%%nlgﬁ %e al%g%? gi 3waﬁg2%§ﬁ€Pﬁ%ouggglg%%a$%e of

pol ymer frommm@efﬁgdctor characterlzed in that said distribution grid
conpri ses arpLif b intioAf ol LS 1p6 AP0 LM NG bkl gl ks of an
inverted cone, said plurality of trays being attached each other to form
slots in thé @vetﬂqnaqunlﬁtglsaﬁu@awau%@dsl acawfugelr dipe” wherzope fefeRree theo t he

appar at us Ofistfiuélon %ﬂd 3. heorges, db %B%'obﬂ&s' QRrigY hBdud BASonduiCPNisCiad sasRape
sunrtunding the. in e conduit 13 us to déacharge t he

d
pol yner par?FE@%?cf&%ﬁ??ﬁgoqgég?%PmT ?4%?%?35%Vm¥ﬂ5 PHpepe PN gast he

di schar ge ciafditistotsi8. i s pl aced at the center of the distribution grid 3.
Fig. 3 shows a radial section of a single slot 16, i.c. a section which is perpendicular to the
direction of the gas flow passing through the slot 16.
The slot 16 is formed by the overlapping of two adjacent trays 15a and 15b. Each tray forms
on a side the lower part of the slots and on the opposite side the upper part of the slots. This
arrangement is essentially identical for all trays in the gas distributor. In detail, the upper end

of the slot 16 is formed by a first tray 15a, the lower end of the slot 16 is formed by a second

7



The di scharge conduit 13 conprises regul ation neans 18, such as a discharge
val ve, suitable for adjusting the mass flow rate of polyner discharged from
the reactor |I. The opening of the discharge valve 18 is continuously

adj usted, so as to keep constant the height of the fluidized polynmer bed
inside the reactor. The discharge conduit 13 may be nmade of a uniform

di aneter, but preferably conprises nore sections having decreasing
dianeters in the dowward direction. The control valve 18 is preferably

pl aced in correspondence of a restriction between a section of higher

di anmeter and a section of |ower dianmeter as shown in Fig. 1. The fluidized
bed react or traf 15I5ifgcdlto pkrccﬁtitaieyjlw T firheraga® idtiSbrmedintal vouy ttgfoirld slofs 1pr esent

i nvention i Ravilf ag t:s(s\%l 18{)/ T cta% ulé[r%t%%]s sectngn hptq}‘zs8t1§ Ia%l~ !LBX h?iﬁ a% ghg gdésn a

conti nuous process ase nmer i Ion o e or nore olefin
monomer s of ofty Imjfmaulﬁl SlOF 26;@hlleRhe spfrad anR 5b defhiydhogtiem ode o teyettoedirbon

radi cal havipgelrnd 4R MioRY 6 Mihis RILARA! Yore IBCHIAR IR IARG B! yTeri zati on
can be carried out in the presence of one or nore (12-C8 al kanes, or

cycl oal kane§ig ééhowﬁért%ng%ﬁ‘cféﬁ§éﬁf de glas Hs 114 SCFONPHshdF Bcated aPpg fRer obj ect
of the preseirdtidnf @RigOfMbwapGRG-ROAHAIR B ISkeh@E iR YREd BitMIG YP& Or nore
a-ol efins |nﬁaffl u[ tg]]62e bggyreactor in th ?sen e of a. tI nmeri zation
catal yst, sBIPHFHH02 PRI G1° BET Ayt 08 ’8‘% Bpe y\ﬂf‘fCﬁCb%{ f%i di zati on
grid arrang@ut sits iotesselxafie congistgd shreei pogiohsaddng the Sypstdémtibo ran dda pomign, and

r eCyC| I ng tpe%treHrB’ ﬁ%gtaﬁ(ﬁj 39%§tlet J{%& rﬁ? t Openeil p%ﬁlog t eéﬁ/& qua a9 tlﬂ)e

di stribution gri 8 rocess pel ng characteri zed sai d unrcact ed
gas conti nué)lh@*lm)fﬂalfﬂ R?Wﬂelt the ésagih of bed @hfmi gorgén beingj kghei tha lltsdr?lg(}j? #nd iGonpri sing

a pluralityp@fnatdnads r@?é’c@t@%%laﬁ@oﬁt&rtﬂ}riﬂe% eﬁ@r@iﬁl@l zeMRtHe$n1QfHoibn had¥er t ed
cone, said plurality o tac each other to formsaid slots

tra el n
in the overpagﬁﬁlnﬁaelﬁ}t élan&fbeaédf%eml ‘hlg e OUt*Fhfé’“ﬁﬁnéscﬁIJ%lé‘é] aseldnsI28¢ ¥n i s
conti nuousl Sbnﬁhdsoﬁﬂsi&&gedo\%ff e 1BETHelaidds dF Qb1 i§ RAGHOI with RypeoRans of a
di schar ge cq dJ{TB Br Otll‘é,ldl ng fromthe apex of said inverted cone forned
by the arra%%e S¥° 's%i'd>plurality of trays. The discharge conduit 13
conveys t heTlcbllslahaeagledotp@[syr@ir@ixien clean by tiggpetoathe Ondiziagkas Comohg Sérowm) , wher e
the obt al nefle BRI d 503803 B8 btéftml&b% HLEAGhaR JRRRIELS ARd | ner !
gaseous conmpounds, said separated gaseous conmponents cont i nuously
recycl ed t osatR&axf isurediop kingd Beichtaserest @ﬁhliwaﬂh@ga@mn%@#&l&‘dwfmff Eomdicti ons are
those convegyQnakhid oadoRtaO0niiNaif 38 a8 QrdaEBGH QR Shef Ris h iR QWahka
pol ymeri zation, .that is to say a tenperature ranging from60 to 120C and a
pressure raﬁ@?bﬁéb‘?t? om5 to 40 bar. The gas-phase pol ymerization process of
t he |nventrumsm&nabemeembMﬁ@ﬂhmaahm@@ﬂyeamhgmajmmeebmakmghﬁ&r@peaated in
slurry, in bjfhout bem resQrw(’%eflgto a arf’sl cu%% SEO ¢ I’I’ re erre ?o ar ag € gotI %avur{rgu latl stage
polyrrerlzatlo (o] herefo Tedl ream't né
pol yner i zatsubmanazplpaacangu@rdfapet he | nvent| on, one or rmre poI yneri zation
st ages Operﬁ&:'s’ﬁﬁs ér@ p?eféra‘%gfpeqﬁﬁ%tc%s segirlonl QldaSIZgoﬁy\%Qgtj Qr@lalsé lpbls'sfgleztgd bed
reactor, or I1n a stirred reactor, can provid particul ar,
gas- phase pbifsjenent ﬁ‘&tcf%hseﬁt@&@@@)ﬁ@e o4 g PW@ﬁé‘@?ﬂﬁ@éP@ﬂO%ﬁdﬁﬁe‘?Wt@i ation

zones as dgsgfoh Rethel did ERosE 84 1R & dacRR dafEPrnt QdrdhOsT thfloib @ardsly afisagepus! y
arranged upstream or. downstream the ap arﬁt us of theﬁqgreser?ﬁédﬁnventl on. The

gas- phase pBf" 07 SETGHMp 5 cREEe PRI Gies CheUpFRpERAt PO BEa T*EPl§e nunber

of ol efin powutemnst hawivingd azhhdnplﬁalvﬁli‘@ko faast thethpkidbszof tdigsd distlititdr arelfdirt h a | ow

content of fines. The a-ole era ol rize. t cess of
LD

the inventi ono?lé)\rloé' 4, RN OVercﬂh&%@%&F mﬁ‘é‘?eég' &OOS “g%a SOWIEeLnStf%t? Ofg?ﬁpr%nr ocar bon

radi cal hawhapg oderds? sectambiirpasdisints:tor Esodrpdsesadaftedro kigfﬁerentsmtctsatond@nnsbe obt ai ned

arc. The distribution grid of the present invention can be successfully used in many apparatuses

involving the fluidisation of polymer powder, and not necessarily implying the

polymerization reaction of monomers. By way of an example, the distribution grid can be also

mounted in the bottom part of a drier, in which the polymer particles to be dried are
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hi gh-density pol yet hyl enes (HDPEs having rel ative densities higher than

0. 940) including ethylene honopol yners and et hyl ene copol yners with
a-olefins having 3 to 12 carbon atons; |inear polyethylenes of |ow density
(LLDPEs having relative densities |ower than 0.940) and of very |ow density
and ultra |low density (VLDPEs and ULDPEs having relative densities |ower
than 0.920 down to 0.880) consisting of ethylene copolyners with one or
nore a-olefins having 3 to 12 carbon atons; elastoneric terpolyners of

et hyl ene and propylene with m nor proportions of diene or elastoneric
copolynmers of ethylene and propylene with a content of units derived from
et hyl ene of nbetsveén falkiaton 3éhdaings by BoUpywardedinghtops fiodfadivt dyipalay pucopyl ene and
crystalli neacrgtpo%lelyners of propyl ene and et hyl ene and/or other a-ol efins
having a content” of units derived from propyl ene of nore than 85% by

wei ght; i st pacticuler, dopet yintbe gasolistrpriopydeerdieg &nidle awoltief klivys tsoltdin Hs 1- but ene,

wth an a- Oko%f)\;vﬁg advantages:
) The tangential outlet of the fluidizing gas from the slots generates a whirling motion in
the polymer bed close to the fluidization grid with consequent minimization of hot spots in
the lower portion of the fluidization bed. Said whirling, cyclonic motion of the gas flow also
contributes to improve the homogeneity of the gas distribution inside the fluidized polymer
bed;
2) The inclination of the slots, with respect the vertical axes of the vessel or reactor,
prevents the polymer particle from penetrating deeply into the slots, so that the risk of
clogging the distribution grid is negligible;
3) Different from the prior art arrangements the peripheral portion of the distribution grid
is continuously impinged by the tangential flow of gas exiting from the slots: as a
consequence, solid deposits can be remarkably reduced (minimization of hot spots) in said
peripheral portion.
When fitted to the bottom of a fluidised bed reactor for the olefin polymerization, the
distribution grid is capable of achieving an optimal distribution of gaseous monomers inside
the fluidised polymer bed, so that a continuous and reliable polymerization process is ensured
overcoming the drawbacks of the prior art gas distributors.
It is therefore a second object of the present invention a fluidized bed reactor for the gas-
phase polymerization of a-olefins, said fluidized bed reactor being equipped with a gas
distribution grid arranged at its base, a gas circulation system for recycling and cooling the
unreacted gas from the top of said reactor to said distribution grid, and a conduit for the
continuous discharge of polymer from the reactor, characterized in that said distribution grid
comprises a plurality of trays arranged to form the lateral walls of an inverted cone, said
plurality of trays being attached each other to form slots in the overlapping area of adjacent
trays.
With reference to the apparatus of Fig. I, the gas distribution grid 3 has a conical shape
surrounding the inlet 12 of a discharge conduit 13 used to discharge the polymer particles
from the reactor 1. Preferably the inlet 12 of the discharge conduit 13 is placed at the center of

the distribution grid 3.



content of up to 30% by wei ght; i npact -resi stant propyl ene pol yners
obt ai ned by sequential polynerisation of propylene and m xtures of

propyl ene with ethylene containing up to 30% by wei ght of ethyl ene;

atactic pol ypropyl ene and anor phous copol yners of propyl ene and et hyl ene
and/ or other a-olefins containing nore than 70% by wei ght of units derived
from propyl ene. The gas-phase pol yneri zati on process herewth described is
not restricted to the use of any particular famly of polynerization

catal ysts. The invention is useful in any exotherm c pol ynerization
reaction enploying any catal yst, whether it is supported or unsupported,
and regardl %Sdiﬂzhargh@)hhlﬁrl%icbmlbﬁcsi reguprier pahy reekick ek diehaze vElve spebneri zat i on
e
chrom um basledlaxgatvavey@tlsqonmnam admtbfasce&ﬂ t@laablawsm the Acigtit effhetiuidiezda cat al yst
syst em conpr b@rgébg(hﬁmgeqﬂearls%gs obtai ned by the reaction of a transition

nmet al corrpoun groups to 10 of the Periodic Table of Elenments (new

not ati on) th\md@hareﬁr@ riréfnay bq gl e bRl igtcteg Peupefarablpcomgise O t he

Peri odi ¢ TabdcBor@fha@heIRRYsing] aanm:@el%st 1ncthlé acrwnwfaxlaednut@msmeldaﬁtrdmmad iegnpound can

be sel ected anon ounds o Preferred conpounds
are those oﬁ’refefﬁbghffaé%il CORyPe “CC °|f1 \r/%tlr‘&tf?n Cti”%“éd??f)‘?ri g FeiansEhe r@ and y; vy

is the val ela@@n@fofndwteammﬂfard%m@1haigogen and R is a hydrocarbon group

haying 1- lngeaﬁul?g zed% Gao e?hctor bt I-ag F{% idld3 191 theA %gnl%ﬂ? r%nd%? gege HL\%&L preferred

are titani um conp east suc
titaniumt eusrmWallllar&e@sH@te tha¢ mggn‘allx:m&wlltat ieg.coPnadue proegds @pémgfﬂr@a&el t ani um

conpounds an&y drCidn oﬂ)ng%r mae(o%h' hfbnonddr (9 %&HLQ@IQ—CBR( Q/@Hé R Gl dro aén( 0 1 3u) 30.

Preferred ofganonetallic conpounds are the organo-Al ounds and in
particul ar A2 kdegidasgrdiuingae -Thearkenipms APrtiensHy dgrigs- P@Semﬂgﬁ‘é‘?zétmny chosen

anong the t ednadekihicAbld M MU MCARNIWALS: SHEIT, &5 afik@ics, @ ayaMaBaites, i@ tf)tl al uni num
triisobutylal ym num tri-n-butylalumnum tri-n- hexyl al um num

tri-n-octyl ‘éﬁ“ﬁ?nﬁ? ™It is also possible to use al kyl al um num hal i des,

al kyl al um nuris ihgtetforechefdriier otadckyfl tad praéemums&sqghmla@rpircd% fepolmagingdl Et 2C1 and

Al 2Et 3C13 OQ&@I o?na‘lel3 olefnns mhg(ﬁ fea\%‘?%\ll%aé thg rﬂe&ké@@f ﬁélgrm V\%H&h %QﬂPs‘Punds

Particularly 'sui S are erein the
titani um combﬂm@zqdé)e%tﬁmrb@le@l e@mpm\gﬁe@ﬂmmdﬂaﬂ grdﬂearﬁangeé@t ifshgsef DB whi ch i s

preferably M&gagon s?sté&%o'r Y&l &a[nmrecg)@ilﬁé be Whiddcle gefsqtfom hetop bERAkLOR
crystalline mers of fins, where is a ClO hydrocar bon

group, int efhﬁ&P w@&tgﬁéﬁheom?féwb b&'ﬁ%rﬁ‘%?ﬁﬁﬁ’ézeéé{hthﬁé“% URErsiet 88 BHPHEYNLgCL12.

Typi cal ly, theyheah thesigedracisedu@iyng c@shihs a pRiaios raydAiri@s] to &6l ket ones.
In particul of conpound i

r, the IS elonging.to 1 -gi ae%%&grt fon¥C|IC
ethers, pht ﬁ&ilaéefaé?? soogﬁ%lﬂlé‘fr@ (e @a? uéaéltyacﬁga’&%‘&? Alsthed e o e &ed. When
it is desir el stos imblteai/anla@idgia@hbg/adjasemttaayt.i c crystalline polypropylene, It is
advi sabl e t ?he"i;%o%uced polyolefin is continuously discharged from the fluidized bed reactor 1 by means

of a discharge conduit 13 protruding from the apex of said inverted cone formed by the
arrangement of said plurality of trays.

The discharge conduit 13 conveys the discharged polyolefin to a separation tank (not shown),
where the obtained polymer is separated from the unreacted monomers and inert gaseous
compounds, said separated gaseous components being continuously recycled to the fluidized
bed reactor 1.

The polymerization conditions are those conventionally adopted in gas-phase reactors for the
olefin polymerization, that is to say a temperature ranging from 60 to 120°C and a pressure

ranging from 5 to 40 bar.
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besi des the el ectron-donor present in the solid catal ytic conponent, an
external electron-donor (ED) added to the al um nium al kyl co-catal yst
conponent or to the polynerization reactor. 12 These external el ectron
donors can be sel ected anong al cohols, glycols, esters, ketones, am nes,
am des, nitriles, alkoxysitanes and ethers. The el ectron donor conpounds
(ED) can be used alone or in mxture with each other. Preferably the ED
conmpound i s sel ected anong aliphatic ethers, esters and al koxysil anes.
Preferred ethers are the C2-C20 aliphatic ethers and in particular the
cyclic ethers preferably having 3-5 carbon atons, such as tetrahydrofuranc
(THE), di oxanegasphdiepolyfi@idtion pdtad yisths nadnort hae by ansidicd wibasednivatlal yst s,

whi ch conprise the reactio of a nadi um ¢ n al um num
conpound, f?mgf%FV?amﬁEPﬁgngreg@ﬁgémgﬁwsp aﬁ%cgré?ggg gggh¥%§§ mpound.
Optional ly pﬁgmmaﬂadpmnmsdhpdhmdm&anmbed@up@@mﬁ@dmbmwawhwnmpgﬁwv& carrier,

such, 2 ST\ b S ghiR, FBANERINM.N) QoldGpe L A foy ADAG, ume arpounds

arc VCl 4, W acet acetonate. O her useful catal ysts
arc those bawwention! &wlmbe@rremmem%meéb@ﬁeaa@r @mﬁrﬁrwtﬁ%ﬁ aaéﬂ%‘ﬁrsu lica,

al so known ?a?s pﬁﬂb bdlyrﬁlzﬁﬁﬁ ?ela(X&E §avm§dfb@d’om%$t@<i ;BUIynQﬁ’z'aﬁlny@B& a@-ﬂe@crﬁ)bd’l@ e site
cat al yst s, i sing at

i nst ance | ocene- based, cat al ¥§tqgs go%gﬁl
| east a traRBi’t7 o %Pglm%(ﬁspffﬂﬁﬁ O GRPEP RIG R I“%‘éf% “PUYdnd and at
| east an al uipaxaner tgrpraert DRPGLN able to forman alkylnetallocene cati on.

The catal yS%f he %%g UI taﬁym%nzatlon n(‘}%esg)é Sws e tgrrc!,eargt18£ 0 gfleu& Ier Berl (ﬁ o' powder

prepared be re-polyneri ion stage"wt e ald of a
cat al yst aspdebsmmb@dnabumépwmh@upﬂemwmkywmhatavmmmﬁHQWWbéh@aﬁkﬁ@d out by

any sui tabl refelraﬁg %§1§mer{zﬁf byet)ﬁ@&gcl,egs ofgl%l Y 3@l BihulaCB-diing Uity dr ocar bon

di l uent or ase using a batch process, a sem -continuous
process or hydgageit 9t rq%@jgca@prb@@gaé havm@l_l AR grgbon atoms. Examples of polymers that can

be obtained are:

- high-density polyethylenes (HDPEs having relative densities higher than 0.940)
including ethylene homopolymers and ethylene copolymers with o-olefins having 3 to 12
carbon atoms;

- linear polyethylenes of low density (LLDPEs having relative densitics lower than
0.940) and of very low density and ultra low density (VLDPEs and ULDPEs having relative
densities lower than 0.920 down to 0.880) consisting of ethylene copolymers with one or
more ¢-olefins having 3 to 12 carbon atoms;

- elastomeric terpolymers of ethylene and propylene with minor proportions of diene or
elastomeric copolymers of ethylene and propylene with a content of units derived from
cthylene of between about 30 and 70% by weight;

- isotactic polypropylene and crystalline copolymers of propylene and ethylene and/or
other a-olefins having a content of units derived from propylene of more than 85% by weight;
- isotactic copolymers of propylene and a-olefins, such as 1-butene, with an a-olefin
content of up to 30% by weight;

- impact-resistant propylene polymers obtained by sequential polymerisation of
propylene and mixtures of propylene with ethylene containing up to 30% by weight of
ethylene;

- atactic polypropylene and amorphous copolymers of propylene and ethylene and/or

other a-olefins containing more than 70% by weight of units derived from propylene.
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1. Agas distribution grid conprising a plurality of trays arranged to form
the lateral walls of an inverted cone, said plurality of trays being
attached each other to formslots in the overl appi ng area of adjacent

trays. 2. The gas distribution grid according to claim1l placed at the
bottom of a vessel containing a polynmer in fluidized conditions. 3. The gas
distribution grid according to claim1, wherein the apex of said inverted
cone ranges from 1000 to 160'. 4. The gas distribution grid according to
claim11l, wherein annular nodul es of trays are formed by the overl appi ng of
successive trays. 5. The gas distribution grid according to claimd4,

wher ei n eachhagueyghaad popatkaBio piaakd l&ﬁSvitatdedcﬁl&S ﬁs ot tektaiytsd toGhe vEhef g&s

di stributi Ogargc laId faar‘nq():/oorfdplof}%enzatlon catalysf% The &L&LS %au%gkula{r]lnalfllly aégcotﬁre%gll’cll €
polymerization reaction employing any catalyst, whether it is supported or unsupported, and
regardless of whether it is in pre-polymerized form.

The polymerization reaction can be carried out in the presence of highly active catalytic
systems, such as Ziegler-Natta catalysts, single site catalysts, chromium-based catalysts,
vanadium-based catalysts.

A Ziegler-Natta catalyst system comprises the catalysts obtained by the reaction of a transition
metal compound of groups 4 to 10 of the Periodic Table of Elements (new notation) with an
organometallic compound of group 1, 2, or 13 of the Periodic Table of element.

In particular, the transition metal compound can be selected among compounds of Ti, V, Zr, Cr,
and Hf. Preferred compounds are those of formula Ti(OR).Xy.» in which n is comprised between
0 and y; y is the valence of titanium; X is halogen and R is a hydrocarbon group having 1-10
carbon atoms or a COR group. Among them, particularly preferred are titanium compounds
having at least one Ti-halogen bond such as titanium tetrahalides or halogenalcoholates.
Preferred specific titanium compounds are TiCls, TiCls, Ti(OBu)s, Ti(OBu)Cls, Ti(OBu),Cl,,
Ti(OBu);CL

Preferred organometallic compounds are the organo-Al compounds and in particular Al-alkyl
compounds. The alkyl-Al compound is preferably chosen among the trialkyl aluminum
compounds such as for example triethylaluminum, triisobutylaluminum, tri-n-butylaluminum,
tri-n-hexylaluminum, tri-n-octylaluminum. It is also possible to use alkylaluminum halides,
alkylaluminum hydrides or alkylaluminum sesquichlorides such as AlEt,Cl and ALEt:Cls
optionally in mixture with said trialkyl aluminum compounds.

Particularly suitable high yield ZN catalysts are those wherein the titanium compound is
supported on magnesium halide in active form which is preferably MgCl, in active form.
Particularly for the preparation crystalline polymers of CH,CHR olefins, where R isa C1 C10
hydrocarbon group, internal electron donor compounds can be supported on the MgCl,.
Typically, they can be selected among esters, ethers, amines, and ketones. In particular, the use
of compounds belonging to 1,3-diethers, cyclic ethers, phthalates, benzoates, acetates and
succinates is preferred.

When it is desired to obtain a highly isotactic crystalline polypropylene, it is advisable to use,
besides the electron-donor present in the solid catalytic component, an external electron-donor

(ED) added to the aluminium alkyl co-catalyst component or to the polymerization reactor.
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conprises from10 to 80 trays. 7. The gas distribution grid according to
clains 2 and 4, wherein said annul ar nodul es of trays arc supported by
means of bars protruding fromthe bottomwalls of said vessel containing a
polymer in fluidization conditions. 8 The gas distribution grid according
to claim1, wherein in said overlapping area a first tray forns the upper
part of said slots and the successive tray forns the bottompart of said
slots. 9. The gas distribution grid according to claim1, wherein in the
overl apping area of two adjacent trays a nunber of slots ranging from3 to
15 slots is present. 10. The gas distribution grid according to claim1,

wher ei n sai ghgt QktsmaAreRcdoardaRss sR @Ssctc@te@ laMiBngBal @ASLs, Oglj‘tcbl@t csthi, &horces,
tangential at.the glane oflsa|$ % E E ays. #%?r " §5 |str|but|on
gri d accor diFRge Gries a1 ey A RRErar s e FYr 8%m§ Rl ower part
of the sl ot sscanthnodr ihhexiop pakice cslnedel)réfbtebmﬁpeai) @atpbungfis $ehaete$ hotrg.
aliphatic ethers, esters and alkoxysilanes. Preferred ethers are the C2-C20 aliphatic ethers and
in particular the cyclic ethers preferably having 3-5 carbon atoms, such as tetrahydrofurane
(THF), dioxane.
Other uscful catalysts arc the vanadium-based catalysts, which comprise the reaction product
of a vanadium compound with an aluminum compound, optionally in the presence of a
halogenated organic compound. Optionally the vanadium compound can be supported on an
inorganic carrier, such as silica, alumina, magnesium chloride. Suitable vanadium compounds
are VCly, VCl;, VOCl;, vanadium acetyl acetonate.
Other useful catalysts are those based on chromium compounds, such as chromium oxide on
silica, also known as Phillips catalysts.
Other useful catalysts are single site catalysts, for instance metallocene-based catalyst systems
comprising at least a transition metal compound containing at least one  bond and at least an
alumoxane or a compound able to form an alkylmetallocene cation.
The catalyst may suitably be employed in the form of a pre-polymer powder prepared
beforehand during a pre-polymerization stage with the aid of a catalyst as described above.
The pre-polymerization may be carried out by any suitable process, for example,
polymerization in a liquid hydrocarbon diluent or in the gas phase using a batch process, a

semi-continuous process or a continuous process.
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12. The gas distribution grid according to claim11, wherein said slots have
a substantially rectangul ar shape. 13. The gas distribution grid according
to claim1, wherein the axes of said slots is tangential with respect to
the plane of said adjacent trays. 14. The gas distribution grid according
to claim?2, wherein said vessel containing a polynmer in fluidisation
conditions is a drier. 15. A fluidized bed reactor for the gas-phase

pol ymeri zation of a-olefins, said fluidized bed reactor being equi pped with
a gas distribution grid arranged at its base, a gas circulation system for
recycling and cooling the unreacted gas fromthe top of said reactor to
said distrilyshi@e grid, and a conduit for the continuous discharge of

pol ymer fromthe reactor, characterized in that said distribution grid
conpri ses alpluﬁ%F%ﬁ?mg*“?k%§§”%WP5ﬁdbam?%yPgFﬁ§fﬁggﬁgPé$3} v %TQ of an

i nverted cone, saiidofdnufiahéd wn@faill paysitybeitng @irgached e@achhathérmt o f orm
slots in the ov%kk%ggiqugr%algjf%gggg nt, trays. 16. The reactor according
to claim15, whérgin the i'Alet ot J4°d "€8nduit for the pol ymer discharge is
pl aced at the cdhtaprs dftrigepd edd stcpidipatty ohingrli mlaced 7, tha bgitpm phagesspr ocess for
pol yneri zi ng one, kAP & aw0h 8lililS dofuifbnt | Ui di zed bed reactor in the
presence of a polynerization catalyst, said fluidized bed reactor being

equi pped wi 8h a Thf gisdisyiRrtioparigrrydiag Patged wercmthe apgsed said inyeried &9iecul at i on
system for cool i:figesareh eayedorng the unreacted gas fromthe top of said
reactor to the gjstributionﬁgrid, t he BroceSE beiqg chaggctpgized in that
sai d unreacted JaseESRIIPAIEEE! §°PIBRL° tHPougRct A& [ PeEF O5"dF &Fr i but i on
grid conprising fampd byrted dvedapgifig dfvayssias tgnged to formthe |ateral walls of

an invert edS CONGye Sg‘i qisgi%%{onggirigyacggrdigé %/.Scla%iélngwh%}e%lggagﬁgnﬁ% nn&iméer to form

. . S
said slots i'n the 6&er rea of- adjacent tra e process
accordi ng to cl abmpk® at lesesredyn t he pol yner is continuously di scharged
6. The gas distribution grid according to claim 5, wherein cach annular module

comprises from 10 to 80 trays.

7. The gas distribution grid according to claims 2 and 4, wherein said annular modules of
trays are supported by means of bars protruding from the bottom walls of said vessel
containing a polymer in fluidization conditions.

8. The gas distribution grid according to claim 1, wherein in said overlapping area a first
tray forms the upper part of said slots and the successive tray forms the bottom part of
said slots.

9. The gas distribution grid according to claim 1, wherein in the overlapping area of two
adjacent trays a number of slots ranging from 3 to 15 slots is present.

10. The gas distribution grid according to claim 1, wherein said slots are formed so as to
give a gas outlet which is tangential at the plane of said adjacent trays.

11. The gas distribution grid according to claim 1, wherein each tray forms on a side the
lower part of the slots and on the opposite side the upper part of the slots.

12.  The gas distribution grid according to claim 1, wherein said slots have a substantially
rectangular shape.

13.  The gas distribution grid according to claim 1, wherein the axes of said slots is
tangential with respect to the plane of said adjacent trays.

14.  The gas distribution grid according to claim 2, wherein said vessel containing a

polymer in fluidisation conditions is a drier.
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fromthe reactor by means of a discharge conduit protruding fromthe apex
of said inverted cone.

15. A fluidized bed reactor for the gas-phase polymerization of a-olefins, said fluidized
bed reactor being equipped with a gas distribution grid arranged at its base, a gas
circulation system for recycling and cooling the unreacted gas from the top of said
reactor to said distribution grid, and a conduit for the continuous discharge of polymer

* from the reactor, characterized in that said distribution grid comprises a plurality of
trays arranged to form the lateral walls of an inverted cone, said plurality of trays
being attached each other to form slots in the overlapping arca of adjacent trays.

16.  The reactor according to claim 15, wherein the inlet of said conduit for the polymer
discharge is placed at the center of said distribution grid.

17. A gas-phase process for polymerizing one or more a-olefins in a fluidized bed reactor
in the presence of a polymerization catalyst, said fluidized bed reactor being equipped
with a fluidization grid arranged at its base, a gas circulation system for cooling and
recycling the unreacted gas from the top of said reactor to the distribution grid, the
process being characterized in that said unreacted gas continuously flows through the
slots of a distribution grid comprising a plurality of trays arranged to form the lateral
walls of an inverted cone, said plurality of trays being attached each other to form said
slots in the overlapping area of adjacent trays.

18.  The process according to claim 17, wherein the polymer is continuously discharged
from the reactor by means of a discharge conduit protruding from the apex of said

inverted cone.
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