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In US 2003/0191251 two flash vessels are used for the separation of hydrogen
from a light diluent between polymerisation reactor§. Each vessel has only one
equilibrium stage. Significant diluent make-up is required after the first flash step due to
a high diluent loss.

' In US 3658780 a polypropylene slurry withdrawn from a polymerisation reactor
isvtreated with catalyst removal agents and the catalyst then washed out, thereby
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In an alternative aspeet, the invention provides a process for the polymerisation
of olg:ﬁns wherein at least part of a stream withdrawn from a polymerisation reactor is
fractionated. References to a “catalytically active” stream hereinbelow are also intended
to cover any stream in this aspect of the invention.

In this specification fractionation means separation in a vessel (i) having more
than one equilibrium stage (ii) in which liquid and gas come at least partially into
contact in each equilibrium stage, and (iii) within which the fluid stream is vapourised
more than once, preferably more than twice. “Fractionator” means a vessel or column in

which fractionation takes place.



to a theoretical equilibriumstage. The fractionation
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materials is required, and a more efficient separation operation is also possible.
Particularly when separating undesired light components from desired light diluents, the
loss of diluent from the separation process is significantly reduced.

The process of the invention includes within its scope the treatment of
catalyticaily active polymer streams withdrawn from more than one reactor. In a
preferred embodiment of the invention a fractionator is able simultaneously to treat:
diluent streams from a combination of reactors (in series or parallel) and return diluent

to those reactors that is essentially free of light and/or heavy components, for example

streams that are free of hydrogen, or free of comonomer, or free of the principal
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applicable, the homopolymerisation and copolymerisation processes are carried out in
the liquid phase in an inert diluent, and the reactants comprise ethylene and hydrogen in
the case of homopolymerisation, and in the case of copolymerisation they comprise
ethylene, alpha-olefinic comonomer(s) comprising from 3 fo 8 carbon atoms and
optionally hydrogen.. The comonomer may be s¢lected from propylene, 1-butene, 1-
pentene, 1-hexene, 4-methyl 1-pentene, 1-heptene and 1-octene. The inert diluent may

comprise (iso)butane, pentane or hexane. The homopolymerisation and
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the liquid phase in an inert diluent, and the

reactants conprise ethylene and hydrogen in the case
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stream ‘ )
quantity of diluent to be treated and/or to control the average particle size and particle

size distribution of the catalytically active material in the diluent stream. The polymer
stream is preferably concentrated to achieve solids concentrations of 50-70 wt%. .
Preferably the treatment comprises feeding the polymer stream to a hydrocyclone
separator prior to fractionation, most preferably with a fresh diluent feed upstream of

the hydrocyclone separator, for example as described in our patent number EP
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columphfhs esex0 the AcfieRatorman. e BEgeHoysiFg Stk gaagien T dhat

exch?r%g. tﬁe?e%ﬁg, B he st LRt .‘B?t’i:h Igﬁgr dird 25 1d Surfiiem oRovide at

or or concentrator into ractionator for
least $6P@ hadrie piefetdbiyoatt 1ead1 & 0% dif theolmead heaasyarf dot fractidnation.
However. i f the heai. content .of the soli. ent er | ngxetrggctoris

f r et dfeangfive anbadiment GSpRlymeT SreAm quibdr Wiy foph
heatddCGERGRIY; 4 CbhcehBatib ﬁmﬁ/bff‘a%;bx%m&isgﬂ‘ﬂorg &h BB with@@wal line.
se 0 he e

‘ racti onator my heat ed, using either a
The tjesulket stream ofisalid,azes had gptionddtyeliquidih$ then feddirecily to a

content of the pol r streamis. syfficient to provj
fractignation, colugy eeﬁgFg%gs%@M}v@ya&r?égstp%%acté?na?ﬁgx co‘ijlﬁnn.
gﬁ:ggl LGP YeddOFestd1a6 LN atik befexlrgd o drebadihieviethat the

I'ment, the polyner stream w thdrawn fromthe
pressoesthermin isadjesttdsg aptet flashaiff sufficient dduerddram sleg fagd vessel and

and/ or depressurisatipn, in.th it awal 11n
e S
fractionafoP 98sde® Al bA LU Whit R nfay BeAtdat kSt s 9! OieritRAdthe use of
vessel or ‘alternatively directly to the fractionation
the skotyine heaters and the column base or feed vessel heating jacket, it is preferred
that no external energy is added as reboil for the fractionator column.

Where a suspension is maintained in the fractionator feed vessel the pressure is
dictated by the need to minimize the concentration of undesired components in the
liquid phase whilst also being able to condense the principal diluent without

. compression using only cooling medium, preferably water, at a temperature between 15

and 60°C. The flash may be assisted by heating in the feed vessel if necessary.
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If a fractionator feed vessel is used, it is preferred
in one enbodi nent that the pressure therein is
wedpesstissd7so as to flash of f sufficient diluenpctmepoos008493
the feed vessel and | eave an unsuspended polyner in
the base. The fl ashed diluent streamis then fed to
the fractionator vessel, the base of which may be
The flashesldilvenh stresss aray beded diretthato tht bowergant oftthe frettionagion

line at er nd t col u base or feed ssel
cotupish prate ap Beibe Pace- i S St e 80 Snf in diigngy B g a aree
partRREigYandflgadatt Bdowehofekd peint bhg td A@vhiRE@H O fin€PhUR®D.
Wiere a suspension is maintained in the fractionator

sepapadion sjages smnqdiatplyabeve thejfgedipeinhla ghip gases thefsactiopation

A o of undesi :
e e e S
two teds;mlr,grt'tdma%&l abdivé um][&edz\lgch@m ?ﬁﬁﬁmo?aﬁémeaﬁi en—tg desipyed to

ool i ng_medi um, prefera water, at a_ tenperature
handlg sokidsn ThS Sipishbeid s floaew thﬁ;pasfeofarilg @F@‘Eﬁ%‘@“ column,

. : ; .
prefffly Afolghobfhe FEHRMARET pielerd¥ly 5F RASY | hVe L % aPour mass
flowahitet fae firaatibhatoatiaghaeointemal amefmeats spch lae distiletion trays

. this case t col u i,s designed to, handle a large,. ...
(seysaf R SPRDIE . AP BRI & BUGRAURHE CF GBEk b PRECERY with
largéirg)]@ﬁﬁl%myﬁﬁfgga 3 fI'h@?v%rtirﬂl dfRe BEPLASBLIORToRIAE Below Ehﬁ é‘eed point

di at'el ove e feed point. In this case,

is patiadailpdetignesd wrcemmudetesy bigh pohdscaucenation andsotayaid solids

ot DA e S e b R R B WP g iR ot
sediR@h¥iBh afill HEATh PeQed@stics figth.  PhdR8MkficS@edT any B6lids in the
stripping liquid'mass flow in thi smﬁart of the

colufnmais prefaeabl o madtpingd at lessthen 36| spcarsis oprgifesgblytipamore than 90 -
fractionator, is preferably at |east 10wt % of the
SeCO)bour nass flow rate. The fractionator may have

| NYL EHPfra & RITREBA RbRinSl ¢iquRbbétichhd proalit® Goﬁtﬁﬁffﬁ% ﬁéi'gﬁﬁée,, diluent
dual -fl ow, bubble cap, doughnuts) or may equally be

and bm&ydp?@rb@wW comangmess, is)wghﬁwfpg@mh% ?_asqwhe
R A R e A A S e

vapdiR lfoi$ tieoelemin t§hicelly adttain® hidfRigdn a8l nisndié:l Sidedrabhsireams
base of the column is designed to ensure a high slurry
may\adyocks telien 6ffa pontainirgiyarpingaomnesiions of dilyepieandaaprmnele These

t resi e time of any solids in the colum
mayibgqg?yec;{erg ﬁ%)% rrgr%(fq%i‘ ai ned at | ess than 30 seconds,

pr ghe faletivnai@oriroslamnl take fdnegiardshouldaldsys be maintained at least
fractionatigon colum, liquid bottons product

5°C belemaibgisierng meq%ré Preotubilty iemperaipragidhe pabmstroduced
oo FIRRSTSY0 e By P SR B ESpfgBod o
optithisad throngh eardfekeluinaat|designantgsaldction and control of the fluid
flowrates and temperature and pressure conditions through the fractionation column to
ensure that the solids do not collect at any point in the fractionator and that fouling of
the internals is avoided or at least minimized to such an extent that any required
_cleaning operations do not in themselves reduce plant availability. Typically the
fractionator design is optimized with a base temperature of above 50°C. In one

preferred embodiment of the invention the profile of the column temperature and



vapour fromthe colum typically contains hydrogen and

nmononer. Sidedraw streans may al so be.taken off,
woandeaiissong varyi ng conpositions of diluent an®#CT/EP2005/008493

nonomer. These may be recycled to the reactor. The

fractionation colum base tenperature should al ways be

mai nt ai ned at | east 5C below the sintering tenperature

congenteasionIsit (the principglanenamer concantratipn ipyofile ipdesigreddo iamoid

. r._ The design and reliab oper ati on
exe R BRI b ST B D et Goe b g oA
equiipyeatticiEon is prajeralaakiied o pfnlt Qbwe o @hat in the
fluid flowates and tenperature and pressure

pre Ke6108 behetrget hAe g?haa&tpr&ffﬂa’ﬂb@rgre@nen Hron B3 dasgir e
t hafpd Jlﬁrr? o m%soda@e oPfie £RoRGhr ?&Fﬁ{e&’ ah® h{‘éer@l };@%odhnents in

fractionator and that fouling o nt er na
the bassiofela factamaladsed wesselyisgaeferably keft iasugension at Al times, and

. any, requj rred .cl eani ng operations_do not, in themse) ves

1 “?‘l@i@a c%ﬂ@ﬁeé g shires %m{gyﬁzr gy alipmptyely Feddieanl be

suspt@dbdlsihg af RktcPhaAGkcMatiBn se tenperature of above
500C. In"one preferred enbodinent of the invention the

pr dﬁithf_tacm witrege vosuspendedrpodyraenpovden de maireained i te frfctionator
feed 4G r 4l 08 B o EriemS R bl et Rl st ooe

maif@ined iviilsk RLIEWIg @inGbhP6r BERABNAGus MG ot YPhe vessel. The
Thefractionation is preferably carried out apressure

- basq ig peaferablncartieal in shapeewith Srenighegoff tha cone andithegyuslat pozzle

: 1 . | han 3.5 barg. .The, .. .
s o LA BB BB T i Bt Ting i
accov@t thel dxpected dbsmRnited hydrbbabbReehtekt) te tHd A&kéian @Eﬁ?{lxed to

feed vessel, is preferably kept in suspension at a
handleyes, and is usual | y agitated with a stirrer; however

s R Btk S Ao e B e R Sy HEREES sty vesse

that pereiiep dodestung! fee fropouwe @Faction18d hisaiaRg dldosuspénded or
fracfionator feed vessel, the base may_be designed to
unsyspensied sehids fromythe freriigaptor &pdivesss! baserdn thisrassdhoselidy in the
J i ' | YO I f,
oY 08 SELL BN HSRRySERPARC ! Bl et o

trandfaelimnipgtercof tlidBactiviatarfeed Visdl babeind@ezdl@rdivassel. h the case
lug or mass flow for the

Si eg sQ as to maintain | | L
Whe%f?@ aGHORHRRISrSEPRiHRE ddesditvancinémediate tuq pebimestisation
. iy .
reaoBB L SRR AN SR DAL NLERT e ot st

f r Acdpeoifat exaniple @f aprodess Rarapplcdtivnaofihe Pfééeﬁﬁ%ﬁredlﬁon isa
that receives.both slurry feed fromthe fracti onator

SUspgsien polymerisatian, gm_ﬁ%se@)r gbe production of a bimodal high density

polyethylene comprising an ethylene homopolymer (A) and a copolymer of ethylene
and 1-hexene (B) formed in two reactors in series. Such a process may be carried out
using the apparatus shown in Figure 2 (see below).

The diluent used in this particular polymerisation process is usually a
hydrocarbon-comprising diluent which is inert with respect to the catalyst, the
cocatalyst and the polymer formed, such as, for example, a linear or branched alkane or
a cycloalkane having from 3 to 8 carbon atoms. The diluent which has given the best
results is isobutane. One advantage of the use of isobutane lies in particular in its ready

recycling. This is because the use of isobutane makes it possible to recycle the diluent
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unsuspended solids fromthe fractionator feed vesse
base. In this case the solids in the fractionator feed
woeaessalisare preferably unsuspended. Fresh di | uegt/pragns/008493
be added to the transfer |line between the fractionator
feed vessel base and the slurry vessel. In the case
where the fractionator is separating a feed stream.
recoyaredattbeled of theprpotsy mecirdiigito ﬂwr inmentmrsini the firgireanter without

msrs | the slurry ves di scharges .t.o .t
havifiQlolHE, AR B SuBbrRich 133G 1 KRS IR R BarfRene. This
is bt d%&hd: Boiliag téMpeREAESLHE isbRMUAR drdrof exdns heanapd] their

pol ynerisation process for the production of a binodal

sepamﬂgﬂ C%hgpmeéawbvm@tdh@oeonpn sing an ethyl ene

ORRRR! MERE cihoalld A SARIhY BRI ALEHIENE: ARSI it

WO f ac OFS I N Seri es.
polymlenmm rasyyodan Ciae t}mdsubsﬁquaﬁﬂ mﬂyrhblésampn&éatt«bhslssgenmuy

e e

ethyl'%ﬁgg ﬁfmﬂ‘ H lolg Eg@ﬂbgc Dt duSed RS tﬁhéé‘ﬁfsh reactor is

respect to t e ‘cat al yst, al yst an
genepdlyyadpstddosorasdtp abiaih, msthe ﬂdueréxeamqo[ae ratio bf pdrogen to ethylene

or 0 B8 FLE By GESn/pBerty B S RO B Phcrreb L0108 paricutsty

refernc?\,aults i s isobutane. One advant age of the use of
i sobutane lies in particular in its ready recycling.
Thke ingxtiyeecwithdrammefromethe firstsestaraadditionally ¢<1rnpvosgg bl e

to,rec Ie the.dil yentrecovered at the e
homyo i BEY A issiotted B 3 g SRR e Sirutel 0y 0 Pl ® fdegas) at
leastaQRetEH oﬂm& nQdtogdeay whithi AndRIdoMd@ited BxdtRBedan¢€ with the present
purification in order to renove the residual hexene.

inventisins The resliction én pressuigds b@ralntaggomséyrpmdm et pfemperature of
L sobut an d of,  hexene apant .~ their
tess R BY ST 10 B PSS Rale Bt Ay BB iRt The teppmgrature
at wiglefiRIE@sktndagREssufd B caffdut & ustilly bele@st 40 POITkESressure at
into the first polynerisation reactor and into the

which dhesrsduetian | ippgeE? iseraaed petds less then the ﬁ@ﬂrsauneyn the first reactor,

and i¥ %E%l&%%tﬁg%lﬁ dglb § i/[gzb afh%o X %tn%yfé%c?rgg sﬁltl W%s%ﬂ?m the at

least ?Muﬁptde gddfaed almgn(hcmﬁdmﬁﬂpm@mueﬁk penkialvl l¢9§ttﬁaﬁ % by weight
reactor is generally adjusted so _as to gbtaipn, :

of the gmppet of hydepgen initallypresent | ifb ﬁmPi?H? d@@}drwn dxamy s first

s gl s o BHABSRL SR P15 T8 gt or

hydr@g@ntp:mnmxt ﬁﬂr;ﬁwiali}r @égatsml rﬁixln.&{a ulitﬁantced intedHé sieseglhiént
onpri si ng honopol y A), is subjected to a
POlyméﬂ%?@PPé?ﬁth i8 ﬁegmn% 1g8% qrevew W\‘Pe The sgbseAvgpt reagier is

prefe lﬁg 5%5 Ty %mtlﬂ%t ﬁ%éﬁ e gmtovéﬂ Sf‘hﬁﬁgga?m‘ﬁ%agug& fiflo ik

ance W
subsequent reactor is generally adjusted S0 as to obtain, in the diluent, a molar ratio of

hydrogen to ethylene of 0.001 to 0.1 in the reactor, typically between 0.004 and 0.05. In
this process, the ratio of the cbnce;ntration of hydrogen in the diluent in the first reactor
to'the concentration in the subsequent polymerisation reactor is usually at least 20,
preferably between 40 and 200.

The amount of 1-hexene introduced into the subsequent polymerisation reactor.
is such that, in this reactor, the hexene/ethylene molar ratio in the diluent is at least 0.05,

preferably at least 0.1. The amount of hexene introduced into the subsequent reactor is
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i nvention. The reduction in pressure is advantageously

carried out at a tenperature of less than or equal to
wobheosmabgomer i sation tenperature in the first reaTtmEPR005/008493

The tenperature at which the reduction in pressure is

carried out is usually at |east 40 OC. The pressure at

whi ch the reduction in pressure is carried out is |less
such the theHexpnadsthyleae molahmtibiis pteferemioiadito exveddids Ths dabtirpactor

“%‘%‘\sfee ) f; %‘%’{tﬁ gﬁ%ne,,s g%?d p}g;]ste qsg %Pﬁl@ﬁ@g?ﬁ’dr o (Eeﬁgf f’;tessentlally

devéid' SHU-Reh&ak. I@aneqlxéxﬂrye tﬂeschﬂﬁﬂﬁfr@l'ohﬁcdd%ﬁ) thedsth¥dtir, which
i ght of the anmpunt drogen initially present in

can bR csiclad dibien, ot bmghho dﬁll’lh@dfm hQKGHSOWﬂH@éMWUCCd into
the {g?nsg%a’(c{drfp&%e%rb gy OLH% pllng Zeésﬁtt {@é}i}p asf F@n egass e

essdﬁtmnylﬁ%eloﬁhémlaced into the subsequent poI yrrerl sation
reactor is consequently |low, or even zero.
subkblespalnerigath ?mpgraapréﬂ%g@mr@l vaireg 20dg lv?aOt"t(P typically not
{
oxo NEAEIERG THE LA bRal o WHICREE oL IR0 B o iVemtion i
carrigdt @ittis génerdllyefrein| (Ue MPa Iﬂ)l\/HTa Iraﬂlle(ﬁrstf pdiyldf:ngs&inmmactor the

t hyl ene of 001 t in the react I
totaf PR ISdlsealiy ahlaaﬁ%@‘glviﬁqq buppat q% 3\4@ %4% sgpsequent
pob&z‘i‘@m‘éﬁ@ﬁ BOLIAL the o prXdie $€8sually bhRasl 1I yﬁﬂta it hbEereater than

first reactor to the concentration I n the subsequen
4.3 MRayner i satl on reactor is usually at |east 20,

preIfe abl (ﬁvveen 40 and 200. The. anount of f’L hexene .

i nt'P eFﬁ BrOCFeS. SHSRAETER CORYT S 3 SUPPIHUPR SRIPBHSNE
frorh S0%Y QD‘Vt ﬁ}%vmg‘hf‘ of theShonS&follPher {A)eanth:i‘cﬁﬂ 80&b MObEBE weight of

. nmolar rati'o in the diluent 1s at 'l east
the gopefpnet(B) istollestest atohd outleteofgho sutbtseqfenh pgb'mensa‘uon reactor.

t d d t th b t at th
The g PRSP PRy epe POy iners i pe. Senated Fop i suibigpsion
by ady K thésis. TB@shPensidn Ussﬂﬁ{allx sigectt@% %&Jhcﬁ%ﬁ% Pressure

|ndeed it is essential that the first reactor is
(ﬁndssémuoaj mgor@em@i),cmcﬂs to reroren the ditmste theeethylene tthe hexene and,
t1 lr rodu t|hnto the. first reactor, which can
P B’éa yeglif‘c oM %’ﬁ‘t © SHWPOFERi ghl y depl eted in

hexga@rdinf €o &h bu@fmatw@ fdrﬁﬁélﬂﬁﬁis %1’6&&5 tai8 nfdre ParticRdslPivhen the
preferably contains | ess than and

m of hexene,
dlluw if wbmape,etbg gnsdsaxiting frem the iiﬁetxe&ctmmhe pressure (intermediate

rrerl S8 n.te raI I
rec il ¥ hicifiry B EARGE Bl i RRREA igclorp 8 S0 e Jlh
redu@tionth ﬁfbsﬁﬁ@ af OSERS and convlyeq té @ dishiglation @Riti Dhisidistillation unit
carried out is generallyfromo MPa to 10 MPa._  hi

is advgatapeeusly ﬁ@nqudi Ofaﬁnem of dwerdistillatipn colwats igrsesies fithylene

and k%dl%%?ﬁ‘ la{e%; dﬂos X q it e n Nﬁﬁi ‘coBi 4 I %%egéfg g{): taﬁ@ ?ﬁd gf hexene is

withidedveh apthe $8Lingn b6tt®lﬁuaah|d| 1yolﬂttaﬂee<ﬁb1(ﬂoﬁld’£ﬁe 1§3withﬂﬂ:twn from an

reater than
mtergmedlate plate. The isobutane-hexene mixture is then recycled in the subsequent

polymerisation reactor, whereas the isobutane devoid of hexene is recycled in the first
reactor,

The catalyst employed. in the polymerisation process may be any catalyst(s)
suitable for polymerisation reactions, but is typically a chromium catalyst, a Ziegler-

Natta catalyst, or a metallocene catalyst. Usually the catalyst is a Ziegler-Natta catalyst.
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4.3 MPa. In this preferred process, a suspension

conprising a conposition conprising from30 to 70% by
woeb@htissaf t he honopol yner (A) and from 30 to POYEPY005/008493

wei ght of the copolynmer (B) is collected at the outl et

of t he subsequent pol yrreri sation reactor The

gﬁf‘i' ‘téaéggfgz?%%r%n‘g?) hlg'gih “bey@aiﬂés it Cgﬁﬂrgtgﬁess at Jeast one

tra%b&fﬁlléﬁfiﬁét@ﬂ TrensiGoR hleyal Shdng atreétal & @rotipUlc orafiof the Periodic
ai';;ressur’e (final reduction in pressure

s R o b o s b Ehiiseo A ion, 1994-95).
%R}Ang Al ﬁ{%tgi §ﬁ) gﬁ%fyb?}gﬁﬁn\f}gﬂ gg{l/ﬁ? gﬁ@cﬁ[ﬁ&rﬁ' A eﬁal st corxépnsmg not

ccor I'ng terna I'S proce s an
ontsothe trmmi:nomuhaal utwelsenmbgreesilinh isgmefarably siilisedar@ood tesults have

as exit] omthe first reduction,in pressure
beg ‘?‘Fédﬁv’éﬂgatﬁgdﬁccf’msi% pressure between the two
po' ¥rGh 1183b 30%, b?é@ﬂaﬁ[;ﬁ&oﬁ“ﬁ {or®, L h6re froRkabl U8 &6 1896 by

In pressure are m xed,” and conveyed toa distillation
waighittof tfmisgiooisetal, | at i on unit is advant ageousl y

cor 10 Ogt o A RHERERHEY HRsh 30 AP PR aFIRo; 4 % by weigh

of%{& B&iuhQP, a m xture of isobutane and of hexene is
drawl at the col urm bottom and i s, obut ane devoi d

of ma@ tp §0%, preferahly frowm Gie SQ%,emﬁmraf%ahAY 4P do 4¥heby
e- hexenpe e is then recycled in the
We%@%sggﬁg enp%‘f ?}@@n}xgog bn reactor, whereas the
| SOl 061 ®EMYo Coreferdy Eiten DS 10594 Choft proferdtdy RitoSt % by weight
reactor. The catal yst enployed in t he -pol yrmeri sation

o |@h§mé'élgnnay be any catal yst(s) suitable for

pol {] cli

D0 T AL LRl A8 oP Uepleh 052k Bt TlRor e
mﬂﬁﬂt’@dtufd, sudlsatdaryort, hedoatakhyd oxigern Thesglcatalysat dra preferably

catal In the case of a Ziegler-Natta catal yst, the

§3 copsetpiigtiampf aldsaskong éraasltlsn@lqt@lmms jonandA

35 A o Ayt o

Sucheaiatydty arichoay ﬂletj‘f&havé‘ ﬁbthbﬁﬁbédrﬂdhscﬁwm%)enﬁ TS 3901863, US
transition netal ref erablytltanlum

2R RS PEDy The E’éiﬁjé’ﬁ i orblerly BHToppRgenly into the firs

P 0 P g e e

pobahefigmion reautpr.i sing: - from 10 to 30% preferably
from15 to 20% rmre referabl 18 % by vvel ht
of Thesospialysh u?ﬂé%eéll in the posRISS mfsr 9&8‘&1@% 354"3‘

coMp%ﬂh&. UhnbieniRl %ré%l‘h‘égﬁﬁrﬁm% GofnPorndd &WoﬂﬁhﬁhAI& in which R

represents an alkyl grouping having from 1 to 8 carbon atoms are preferred.

Particularly preferred are triethylaluminium and triisobutylaluminium. The cocatalyst is
introduced into the first polymerisation réactor. Fresh cocatalyst may also be
“introduced into the further reactor. The quantity of cocatalyst introduced into the first
reactor is in general at least 0.1x107 mole per litre of diluent. It does not usually exceed
5x10 mole per litre of diluent. Any quantity of fresh cocatalyst introduced into the 4
further reactor does not usually exceed 5x107 mole per litre of diluent.
Specific embodiments of the present invention will now be described with

reference to the accompanying drawings.
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of magnesium - from 20 to 60% preferably from30 to

50% nore preferably 40 to 45% by wei ght of hal ogen,
weousds/mssochl orine, - fromO0.1 to 10% pref er ablPgTiEPRIVS/008493

0.5 to 5% nore preferably 2 to 3 % by wei ght of

alum nium the bal ance generally consisting of

el ements arising fromproducts used for their

melfighieect shews s fiokvsheet éar ol ymbyidatingesystentcampigsang a single

es at al sts are preferably optajned by
Slur%@&a’éa?}sm{s’a FUnm 1gRctoR W}ﬂéé§sf’°’&¥f‘éi g?‘&l%’naﬁron met al
ORPRAAd VPR f JRARGSE HRIAATRASH Y m[hléwhagamngfa

haI ogenat ed oOr ganoal ur ai ni um conpositfoen. Such
polymamtlpstrsaqm Whawthe pzdimaehmmis pooduses ab%@ﬂseld@éb’rn% geftuble in

the el BOEARE wispeide RO, The T St pD e ol on Hiftror 1

comﬁmby qﬁﬁcﬁﬂil@éht ceRFihg ra,smrr)eoflb(ﬂgﬁﬁr salmogahémunmmual
of fresh catal Into the furt refzoolynerlsatlon

catalyss g8¢ spagentesus @awnymer(ﬁ), icPagmier(s); polgpwlarweight control

o) Qlﬁgg ni um conpound. Unhal ogenat ed
agenigs gélﬁé‘gﬁgérfnm%gﬁ’mé%?égou s of formula AIR3 in which R

I epliccsfRicat Sbeamh kywitlgtrawn ifiogn tievieagof wiartide 3 frofh wherbahpasses
atons are preferred. Particularly preferred are
into & hydspgyalane, ﬁl"th‘éM%SmﬁtFﬁ st 1 sRliisryel pf gbout S0-70wt%.

The s:_ﬁ%a lgltﬂé‘f:}lée&ll# ﬁ Pésgu(terlgt— %e %F] ?:’% d RAkioPN

nay al so uced into

presstfee(typicalbe 40 rbem)tto ] pre'Ebuireqxﬁ dn10 bargoDeperatibg by $he solids
i ntroduced into the first g{:tor |S|n

concergragiongud,iempsratie of H&Sﬂreﬁnp edfeaponieRtot the st Sﬁ%‘?@é ;b
boosééﬁgﬁl dYer§ ’fl@@?x@aéﬁéothé d@gxleg oPBkatlih %ﬁtede@f diloy ‘éBﬁtrolﬂaMo

quantity’ of fresh tocatalyst Introduced into th
maxifitiget Yegrorization of hqmdsnlntst avsidig rysketxfwaxdnﬁg e he@tee

p fitre of dil uent ec che ts, of t.h
Profeitil Sht SIS PO CoBBEN P Bt deR PURC egpsmture
ofthéguédf&oﬁmmmz% draw ngs Figure 1 shows a

fl owsheet for a polynerisation systemconprising a

si Fly¢ stredmithen passes iptel a/frectiovatardeed eesselot 1. dibelpressure in the

e GRS ST RO o e G lssponded
polyf26! H/TRE ba84.| Ple SORPHAIMACHASI R RRRBIAERNir Il dS

produced are essentially not soluble in the diluent -
anbhefleshsdodibregie sirdayn 1sttheﬁrfed it lingd Attowardsahe frctienator

coBYTBERSB 8, SRS o8 RTPEBR e I ARt sotc
conten®8f fHéAtream is insufficient to prov1de enough heat for fractionation. The
pressure at which column 17 operates can be in the broad range of  barg to 30 barg or
more. Preferred temperature conditions in column 17 include an overhead temperélture
(temperature at the top of the column) of 30-50°C and a bottoms temperature
(temperature at the bottom of the column) of 65-95°C. The ﬁactionator has between 5
and 25 sieve and/or dual flow trays.

Liquid bottoms product, typically containing diluent rich in heavy
comonomer(s), is withdrawn from column 17 through line 19. If additional heating is
required, some of the bottoms product is passed through line 19 to a heater (reboiler) 21,
and from there through line 23 as vapour back to column 17. Alternately, the bottom of

Column 17 can be heated with a jacket.
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catal yst and reagents such as nononer(s),
conononer (s), nol ecular weight control agents such as
wOdremgsse; and cocatal ysts. The ef fluent strearCTAEP2005/008493

Wi thdrawn fromthe reactor via line 3 fromwhere it

passes into a hydrocycl one.5 which concentrates the

slurry to a solids I evel of about 50-70wm % The stream

| SIrt the easts Whkteyths ebinoabRer sheavipf @88 Whedilednt dofgeRably

fromthe reactor pressure (typically 40 barg) to a .
vaposoysy sidedragy styeang miy qptiopelbebiividewn fiamselgsg 17 through line

2S. P e AP A TR B A b AR orh i e
sidedrewtstreanf;is theledegdeenddnstbaid thepuécydisi tgrihel raactor 1 (not shown).
It cal 9 tiym I.g? to Xi i se_vapori ﬁatl of i quig whi l'é't
tcangisp §F Ty tidrawndronaithp eatymy a5 & e nEag exlum, By proyifipe 2
streahd Raferih LYnidRBhRE 184 ih hEPRESAAY ESictot, &R{‘&ft]?* gli%gd&iﬂg buffer

the dew point tenperature of the stream of
capagity piticcangnoreiclegn seeams providgsathedacility to sutfstantially neduge the

. f.eed yessel 11. Th ressure in.the f.eed vesse]l 11 is
time 5ot Winsitons bofy@apolithet dpdcsrtt difiSling GRRT0: o
| e@verhasd Vﬂﬁ&&ﬁ%&ﬂ%@l T Et%p"bﬁll & b@ﬁ@ dilhent selrbddted
pol ymer is wthdrawn dt?%gu’g 1I i n)te 13?. The 1f Ixaéhed *
monepry BKdrogene airogen; prchotherlights passpethrough Bg2d to eonder 29,

ract i t . prefe t A he ¢
whesg 65 L A0EA (5B NVl s R Rb Yo PE R 1R tighes
vent @faytheaalsdn’ o the condafséd. Ci ent to provi de enough heat
for fractionation. The pressure at which colunn 17

opRefgiang toafignee 2 nthisihops ealipmatjee embedisaen) af ghaipvention

relaifid o Bin 0B Hq FEnEH BRI b WITRERRLES, SRR i B Bhe |,
poly@trisdtientsaganyf by A dractbntndy) loftedBetoRef tidtbadtd2ot T cond

tenperature,(teng,erature at the bottom of the col umm)
reactgf 1ot sheqyvn i et Figurs. dnthe srrangemertishowm 15 Eiguresd; thg pyraerals

. N . O . 1 1 t - -
e SR g I L AR T2t of Fiar 13
that inahis rarttediment the bottbhdipasduct from el fravtiohdtor N7 dsigleytlied o the
19. |f additiaonal. heating is required, sope _of the
fractiogeiep ﬁ%ﬁp‘fqﬁaﬁ}&l Yia lpaadclh g e polemenin thebatiog @f the feed
r - ’. . r - . - -
vessd] 13 20hnafithireft inQ0ehhbBTiA I dioRl B [ ritebh 3 o d¥his syepension
is withdrawmfrbih terbase ofidat feeld wessél da Jliae H8tandmpuningedclass pump 37 to the

oot BRI L el TR S R e 1
may BEretytiRA e Feaes 1M ialilnd 39, igbn Haﬁﬁ/&lgali]ng}feate[r 40. The

si dedraw streamtypi cally contdins nal uent [ ean
feed vesseldrip hevimg. a WeH agitated solids suspension, may be heated by a heater 43.

Regarding the fractionator 17 in the embodiment of Figure 2, this operates as in
Figure 1 without any sidedraws except that hydrogen is vented from the overhead
streém, line 27, when the stream is otherwise condensed in the cooler 29. Thus the
recycled stream 31 has a substantially reduced level of hydrogen. Stream 33 recovers
the vast majority of diluent, comonomers and even monomer flashed in vessel 11 whilst
being lean in hydrogen. This fractionator design typically has about 5 sieve and/or dual
flow trays. | ,

Referring to Figure 3, this shows a further embodiment of the invention relating .

to a bimodal polymerisation in two reactors, in which a single fractionation column is
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si dedraw streamis cool ed and condensed and then

recycled to the reactor 1 (not shown). It can al so be
woizbdednssem from the colum as a |iquid. The colPgmEP2@®$/008493

providing a stream | eaner in conmononer than in the A

precedi ng reactor, and or by providing buffer capacity

of conononer | ean streans provides the facility to

usedts RehEbth @d polyRY §@edh SntbiniBii {10 the¥eRStEd arld A5S iHel fBRS stream

bet ween pol ymer grades of differing density. Overhead
fromthp sefonflreratern| lurthe fallowipgidesdripyion ahis assvimeyl diat thedow

. d i .ot h p
S5 0 TR ) S AR Doy Y e
gives sulCiedbilisy byt chobeingaby apmdpasie rédylclésticanisifeora ahel ffactiohator,

via line 31. A li gihts vent may be taken fromthe
to equgHy enatde therhigh molpeplaweightiprodyct te pe anadegndhe first reactor.

al L fid SARR B iglles 11408 2 Bitfiiahd ol 8 8t Ractor
bi nodal polynerisation~in whi'ch’hydrogen 1s renove

1 is ithdnatwnefrquo ltyersmc watviolins B feaimavhyredt passed invo atfeactionator feed

, | ocat ed.bet ween the reactors. The second_reactor is

vesselotl (RBHA Shap b Pl il 2 preoEhetsy YENBRPIEHEYR i n

emb&ididn, dondetGatio it ShytrbcfdléneS 8 Phestire!18t-EdwWh bid hdditional
The principal difference romt he arrangenment of ,

heatifigdoone shoiws inbe Figurehingy eliibecippkiett totthe styearnafisequired.

t, .f t f | t 7.1 led t.o th
P r Bl b PRl BE cetf VEsSd 1 Yia fuf BEYS nRoeliBuintfgptumn
17. AR®rR&dsy BEEothBnéher Reh HRERR sl FopeoMais Y islbnirfied to vessel
mai ntai ned in suspension in the diluent by a stirrer

11 vizgdinedild Suspendsdypdymmienis wishdgawh droawthefbastons € theafsed yessel 11

i 30 B A B B, e e

be add¥d a8ldediadd. Wi t hdrawn t hrough Iine 13 may be recycled '
to the feed vessel 1lvia line 39, which may contain a |
he Eiidyent, gtreaph drome 8 sesgnéreattor 4haywithdeewieitomy fictrgacior via

. l.i ds suspension, .may be ated by.a . heater..43, .
tine &3 ot AR B Ptre s Biiat Dy K Re BY £ BT ol Ay the case of
the fitbiea@or1, doRkentCRRINVRE adfydidtyblode £pre¥dird st dey and

si dedraws except. that hydrogen is vented fromthe

additoual heattnesmene shown pe theFigire mayadl ba appdiedite thisseeandsetiluent

sueofIIERTRE, b8 S00Y ¥ fon o S SaYGb Al Bl
and tht haampSRddde Siaubpslyhiee pyedict 8Rbwidllateéntdif feenliquid, is

.. conongners and_even nononer flashed in vessel 11 .
withdgamnsyia Hae A9, WaHt the vapendgd dlilugnfsirepmds theshipdoyia line 53 to the

ﬁact%%ﬁﬁ%‘ccﬂﬁ?ﬂlncﬁ.l y has about 5 sieve and/or dual flow
rays. Referri

ng to Figure 3, this shows a further
enfiheltemperatate plodile ane pidsoure o€ kaluhiigl 7 is adapted so as to remove

- separate the full spectrum of components of the incoming stream. Preferred temperature
conditions in column 17 include an overhead temperature (temperature at the top of the
column) of 35-55°C and a bottoms temperature (teinperature at the bottom of the
column) of 65-95°C. Liquid bottoms product, together with any polymer fines, typically
containing diluent and rich in comonomer, is withdrawn from column 17 through, line
57. Optional sidedraw stream 61 takes off diluent free of monomer if required for
example for transport of catalyst to reactor 1. Sidedraw stream 63 consists of a diluent
stream free of comonomer that may be recycled to reactor 1. Overhead vapour from

column 17 withdrawn in line 27 and a stream rich in hydrogen, together with some
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to a binodal polynerisation in two reactors, in which

a single fractionation colum isused to treat both the
wpabosmassost ream i nt er medi ate the reactors and aC3®PRVS/008493

final streamfromthe second reactor. In the follow ng

description it is assunmed that the | ow nol ecul ar

wei ght product is nmade in the first reactor, however

mon&ﬁbxsxs desfed rfro?ﬁ’ %l’l{fﬂﬁ%@tim&@hﬁﬁﬁ 64.1Thd ﬁﬁﬁl@éﬂ dftthays B¥quired in

oosi ng the appropriate recycle streans fromthe
the chhuawt isanimiised by peefasably netidsioningis thsaparatpmopgmgs from the

ht pro be made in the first reactor. As in
dﬂu@ﬁﬁ@@e@%p@ﬁi@%ﬁleﬁﬁgg& 1 and 2, effluent stream
f r REFARg {d Fighre £aRis@hotys afi eboldithenwof thicoimytiiéor elatingrto a
via line 3 from where it passes into a fractllonato

bimodebpolyeesisatioptin(which by drogap iremeved dom thepelyngpiatiogsream
bya @r%gﬁg%at?’??gczﬂe& etv;é[aﬁ\fﬁeofégcﬁ?}) Gﬁ’x‘u?ﬁ? %osvl\#]lﬂglﬁgfﬁlé ahitiment of

roc one a pressure

Figuadzli dnd otddre Hﬁ;ﬁ‘bﬁﬂ@e (refenencs Immeraln ateh.he Fargewr Be efiflyent dtream
. be applied to the streamijf lell Diluent is. th
passqy BeRAgRGeTohia Frectiopater Jeadsuassal i i 16 im0 Bapger,as in the

e AT e 00 SRR 5 o

suffidienti dildenn® the fraStispetod £ viadinenks to lsawe arhiatrsaspended polyieer in
bot t f th d | 13 is

the bpre g+ eRierdhE ol gl T duabiedne hifiorve R Yo shnes pyfirogen

sepa:fca‘ﬁgﬁn 'soi& o%%&@%ﬁ?mﬂ?ﬁﬁé@% 11@‘ 67 edh seddriaghurry vessel

e sec eactor.41 is hdrawn fromt he
69, whialt ilsp rmewds.th@bmoms pradmatfrem the @ag@@mwrnl Bvia linectn A

f t f 51. As
ol R ST R gty e S Sl
coluﬂl'he?‘ﬁé‘ bS]y '119' ﬁi@b(ﬁ{b@a afitlietslgfnledierdd RAn @ﬁ@%ﬂs@hdmhe

Frgure) may all be applied to this . second
hydregé: leenilsenteand this suspensienss withdwererione e bass of the slurry

ained,in secon fracti r feed.v I
vessg Yfﬁ%&?g%ér?&gd’u‘?ﬂe Y BEPD 32?0 g? S i ? é%%t‘t L aﬁ]h(ﬁﬁg portion
of th@ Qﬁ%&l{i Wikhdrh®8 thiotibh tine 173 by bélfcRbled it@ tHel slﬁriﬂressel 69 via line
' st the vapourisSed diluent streamis then fed via (

39. I|ne 53 to the fractionation colum 17. The
ﬁrature profile and pressure of colum 17 is
ed so as to renove separate the full spectrum of

CORPBRCHIeRif exalifple BE €Y inGedidneianvhibh affeictiedator is employed
tenperature conditions in colum 17 include an

betwger tWie a@:ﬂct@ﬁpeﬁt himedal duahyractor ays,ielatwh as fegsribed ip Eigure 2,

thelf él%%t\)ostsufre wd %ﬁég%%t%?l%%htsﬁgﬁﬁéb [e%fe l%%drggen, hexene-1

and #él?%?ldﬂ@ﬁés@ﬂfg fRéraduist pb@@ﬁ&ri@eﬂiomdabtoan Thisodtyemnar is first
i nes typl cally contai ni nglh:‘jlluent %Fd rich in bef
concepiratied i p hyepcyriones afies Whishitdspasead thropeh 8 shiry heater before

entering the base of the fractionator.

In this particular example, a flow rate of 10090 kg/h of polyethylene and 9685
kg/h hydrocarbon enters the base of the fractionator. The hydrocarbon in this case
comprises mainly isobutane but also contains about 3.22 kg/h of hydrogen, 116 kg/h
ethylene, about 10kg/h of solid polymer which contains some active catalyst, and minor
amounts of other components.

As the stream enters the base of the fractionator, the hydrocarbon portion is

about 75% vapour. Upon entering the base, the residual liquid and almost all of the
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57. Optional sidedraw stream 6 1 takes off dil uent

free of nononer if required for exanple for transport
wohowmatisdoyst to reactor 1. Sidedraw stream 63 ©OMEPIG0S/008493

of a diluent streamfree of conononer that may be

recycled to reactor 1. Overhead vapour from colum 17

wWthdrawn in line 27 and a streamrich in hydrogen,

soudtrp%g%ggﬁé?éﬂfam ORI BRI dgitay@i A, The Bh&Oatey ethiP&ample

Ine 65. The nunber of trays required in the
is heatod byma jasketiwhich providey therleab fartbpuie thivdeef the pelgmng's y@pour

‘ separ a r the djluent streans recycled to
ﬂow’eq“t%ﬁéla g‘é‘g’g?g?a aﬂé?@??ﬁ%ef%n?'—i gure 4, this shows an
en‘bﬁé’hﬁ&%aﬁﬁnﬁvﬁﬁodﬂwﬁﬂﬁ%ﬁﬁrﬂ Hleatidier dteeam dwnisided with the
pol ymerisation in which hydrogen is renoved fromthe
boil-pp fipre theheilinghslyry dnthedjaciionstos bpesnach that Scapaer flow of about
t ween r t RS | i t :
5ol o AR g e Ll Bl tccly
activé pbBiestdnel iitEiclataras eertffven sieepstrbhm efuipmentt The fsetronation

passes fromreactor 1 to fractiopatqr feed ssel 11
colump i§ pov JFactie HhrmgeT, 3adihas ﬁaﬁﬁﬂ'&i-ﬁem trgs. éeagﬁ gy %‘.as about
6 e ' i | Thik thieatdie/@hadics s ASportant
9% o@%ﬁgﬁ%ﬁﬁ%b&s %ﬂ?%?%%’%?%é%ﬁé%gt Tgu(])s lt g fractionator 107
to enyura thatrtdodifng & thadwmesedn unsuspended pol ynmer in the

base. Line 15 enters the fracti,qonator, 17, above the.
bol P ERLHTeRE METiaHBoU i G ach BaY PRgscsiyely
remoR @4 MBS b éofmlaé it aé/igﬁ@éiﬁfbaiﬂ H8th&7lid Uil Strdars SEAEKls falling

slurry vessel 69, which also receives the bottons
dowmpthechotumhyr dinis dleo fenmves bydiogen frony the liquié which falls down the

- reboiler can also be present at the bottom of colum

colu®- { 5 enhance seperation in the col um. The pol ymer in

- thge H%tt'bgmf%e E418m%! e lsireXBSeHBdrs @Roh8erstr antbidahabstrtotally
t he hydrogen | ean diluent, and this suspension is

condengeddrt aboutf FGRH. tAhgabpurge o takbe off thisrgongersed|strgam, ip zemove

line 7 d . 7.tq th .
hydrogeh A Fi{ad BSR plpt R HER s da e iR o R Yciency of
the chiu®®n: iBe %ﬂem AEVCHhELr Fsurdn@ystaderof pobrsiefle@dinwuah a filter.
1 ne 39. MPLE In one specific exanple of the
Additionalty.i the Applishites have nevar foundanyrpalyetapisne e sendeisst, nor

t reactors.in a pinopdal dyal-r :
e B e LA e Pl RSP SO e
perfotifaBddbe ﬂiHHgisﬁzirrﬂﬂl hapahig acteve Bhdyy| ene, hydrogen,

hexene-1 and pol yethylene issuing frama first

poThedignichwhish ip eerdepped rraprrad ©dhe fiachippater and falls back down
can S0 R 5 PP BP ol B e e
depld188 of By didpen] draicinyaRaiefines are recycled back to the base liquid.
Tt should be noted that since almost all the liquid is condensed and returned back to the
fractionator base, there is no need for liquid make-up in the base to maintain solids
concentration. The essentially hydrogen-free slurry is agitated to minimise settling, and
is then pumped to the second reactor. A slip stream is taken off this pump disqharge
and returned to the slurry base to aid in slurry homogeneity. The typical hydrogen
content of the slurry going to the second reactor is below 100 g/h. Thus, considering
the initial hydrogen flow rate leaving the first reactor of 3.22 kg/h, it can be seen that
the process of the invention is very efficient at removing hydrogen from the feed stream

and also removing active fines from the purge gas at the top of the column. This simple
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In this particular exanple, a flow rate of 10090 kg/h
of polyethyl ene and 9685 kg/ h hydrocarbon enters the
wbas®/fsothe fractionator. The hydrocarbon i n pOTEPCRSH08493

conprises mainly isobutane but al so contains about
3.22 kg/h of hydrogen, 116 kg/ h ethyl ene, about 10kg/h
of solid polyner which contains sone active catal yst,
. ] r

e Ty SR g Bt ROl pe o T NIF A een

concgndratiooranidsheabe ntold@lérwepghtrin thdpweeond reactorgndépendaly, of
the residual |iquid and al nost, all .of .,thesolid

condifihy aeciTe the Ar TriE - VBB iRk S phigh geFapour

under Agnd3pBé&ri S totididohd) FulthSrnffe Rk BolutnlRAltkobe Aljhsdedky as to

. Which provides the heat for about a third of t%e '

minigéethn amovapolgthyleppanddiduans lost. about 700C and 10 barg
pressure. The hydrocarbon vapour comng fromthe
reactor stream conbines with the boil-up fromthe
boiling slurry in the fractionator base such that a
vapour flow of about 11500 kg/hr enters the
fractionation colum. This vapour contains sone
catalytically active polyner fines which carry over
fromthe upstream equi prent. The fractionation colum
is about 1 netre in dianmeter, and has five dual -fl ow
trays. Each tray has about 9% open area, and has hol es
of 25mm di aneter. This |large hole dianeter is
important to ensure that blocking is m nimsed. The
gas streamworks its way up the scrubber, and each
tray progressively renoves fines by contacting the
gas/fines streamwith a liquid streamwhich is falling
down the colum. This also renoves hydrogen fromthe
liquid which falls down the colum. At the top of the
columm, the streamenters a condenser and is al nost
totally condensed at about 30C. A gas purge is taken
off this condensed streamto renove hydrogen. A filter
may be installed in this streamto test the solids
renoval efficiency of the colum: the Applicants have
never found any trace of polyethylene in such a
filter. Additionally, the Applicants have never found
any polyethylene in the condenser, nor have they
experienced any sort of fouling. These observations
confirmthe excellent performance of the systemin
handl i ng active fines. The liquid which is condensed
is returned to the fractionator and falls back down
each tray. By the tinme it reaches the bottom of the
fractionator the liquid has been
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depl eted of hydrogen, and any active fines are
recycled back to the base liquid. It should be noted
woOhade/assece al nost all the liquid is condensedpramadP2005/008493

returned back to the fractionator base, there is no

need for liquid make-up in the base to maintain solids

concentration. The essentially hydrogen-free slurry is

agitated to mnimse settling, and is then punped to

the second reactor. A slip streamis taken off this
Claippunp di scharge and returned to the slurry base to aid

in.slurr onogenei.ty,. The typi cal .hydrogen coptent. of
L ¢ Rou g GoRgReTioe L SIS WESHRG 15t Buf Ghp Segheally
activ? {feant Wi dr D Bode s gegrnﬁé?{%aﬁ&i fdaddor Wﬁ;&s@&?&rﬁﬁg‘l\h fak@onator.
. r eact 22 kgl

eaving the first or of 3. , 1t can be seen
that the process of the invention is very efficient at

2 ¢ RGeS Er SEL 11 VBl & CoRE T PO g gy
catalirttt%llﬂagtg@strewh IR Ceh BRI RRAGRYHenonst r at es

h $s
are e and econom c ' neans to control hydrogen
concentration and hence nol ecul ar weight in the second

. reactor-independent]y_of .conditigns ui red in t
3§ PGS st L i d o ds PR R SR A Bt Sam
leavit@ BRYolyh BE&It 3 FEREP P 85At&inE ANt 10R61% Bulill pRIyHRES prdffably
'colum may al so be adjusted so as to mninse the
greatentbam 80 b1 %tand are protbrably gesaterithan 4@val%solid ppheds s
for the polynerisation of olefins wherein at |east
part of a catalytically active streamw thdrawn from a
4, POPEERSIfSAHeGbITRREERIon ¢ NeEHONhdrBinOAtdbast part of stream
fractionator. 2; Process according to claim1, which
withdrewn fiooh & ipelionerigatipnasactor i pasied ihroneh @dtagtippptos) | v
active streamis preferably continuously w thdrawn. 3.
Process according to claim1 or 2, wherein the
5. Caprabyssiacadidinged éﬂéﬁ?&bécﬂﬂgblaﬁﬂy\kfﬂﬁeirh&lemﬂiﬁ@ﬂj’ma;t fedrinto the
.reactor contains at |east 10vol % solid pol yner

 fractignatpeha? pasgicknsiae sertuthaty least 50%ref the pelysherhas agrapticle size
I % solid polyner. 4. Process for the
Ofat%ﬁ@n@??%%ﬁ%%plo%géo}ﬁﬁhs Wﬁergi n at | east part of

‘'stream w thdrawn from a pol ynerisation reactor is

passed through a fractionator, 5. Process accgrdigg t?
6.  ankropps @EERTIANE furmy PifRediag alaimewhereiniatlspsiml”e pfthe solid

a0, L : ' j ' t hat at
poly B e RhE SRS, fhn 10003, BRI LEL AcP A8 |

| east 7, preferably at least | Omm 6. Process

accordi ng to, any precedi claim wherejn at' l'east 50%

of PRFESSBICORIBEItg Ry HReredibe it ortiereinbe paReenilgn of polymer
in thd &3 feﬁriﬁ{oetg@tﬁé(ct*oﬁﬁﬁ)ﬁ Qea%_@)m'(‘ijgol"/E,L&@férﬁbl G WAt BGvol%

to any preceding claim erein the concentrafion of ,
and maodeypreferably at least 40vol%.




in the streamfed into the fractionator is at |east

0. 002vol % preferably at | east 30vol % and nore
wonedoansdoly at | east 40vol % 8. Process accor di RGTE®2005/008493

claim7, wherein at |east 50% of the solid pol yner has

a particle size |less than 2000 mm preferably |ess

than 1 OOOmm 9. Process according to any preceding

claim wherein the heat content of the streamentering

the firactioriator is sufficient to provide_ at | east

8. 60wauss atrerding to aladmss avheréivmat feastci?e phtheselidppymer has a
. f b f the. heat
partm?e: §§ﬁeg§1g’¥l?2hb0@]&’ pﬁfﬁfg]?g’g'slegsg@gﬁgla?%l%gr any precedi ng

claim wherein the streamw thdrawn fromthe
pol ynerisation reactor is fractignate t a pressu '
9. sRriacespaecordiag ie PRY iDsegeding el VHIIgiR %a]i*ﬁaé&ﬁ?‘i‘?&t of the stream

b Blatof i ‘ RS ' i or
e B354 AR B TG s IR RO L
fractibgitivpe andlprefurably QUIGHf thE helirmecesaryafoc fiadiionation. cl ai m
10, wherein there is no reduction in.pressure to bel ow
fractionation pressure applied to the stream between

10. ¢ Iﬁo&%@ Q&Qﬁdﬁgﬁg ta%? é%%%lﬂ%{gé %Ftﬂlﬁ, QitherdiR the §tBse@s Wvithdrawn from

according to alm wherein the .
the pélyaetisativat reactooisprictiEmatedes kpnesstizsugly that thesprincipal diluent of

equi | ibriumstages,. 13, Process according t . .
the StABL BHARIAD o ORBra WITHE SRR BP T s astline megium.
prefe{dri)g}f/gvh@g,jattQgerﬁﬁ%ﬁi&%eﬁhé‘é@lﬂ ariRygoeand/ or dual flow

rocess according to any preceding claim
wherein at least the first two equilibriumstages in

t f ti t b t f I ' d
1. hdfecd seratedt FRRLTA Yhatriee 37 B ke n W B EERY
belov REcHAPRBBH pdsoutel Afpticd 8 thd¥tRaASEtReaDItdirbgctboand tiem
14, wherein every-equilibriumstage in the

fractibnatot.i onat or has a stripping liquid flow that is at
| east 10wt % of its vapour flow rate. 16. Process
according to any preceding claim wherein the

12. T epiodeRGR el ©fardpresddihglslai, Wherefn the tfiagtiahator cemprises a
mal nt ai ned at no nore than 90 seconds, preferably no
colummhevingahledst equlibsuarstagasocess according to any
preceding claim which process is a process for the
pol ynmeri sati on of ethylene or propylene utilising nore

13. t R ceRecEQARDH 4y metédag chid, Whereh theeigpiibrilirh seges in the
is an inert diluent or nononer, preferably being’

fractionatoy ceinprisssit o tra¥xoaud/ Qhéu%ﬁh)}%gaﬁex ane. 18. Process
according to claim17, wherein hydrogen and/ or
conononer is

14.  Process according to any preceding claim, wherein at least the first two
equilibrium stages in the fractionator above the feed location of the stream have a

stripping liquid flow that is at least 10wt% of the vapour flow rate.

15.  Process according to claim 14, wherein every equilibrium stage in the

fractionator has a stripping liquid flow that is at least 10wt% of its vapour flow rate.

16.  Process acéording to any preceding claim, wherein the residence time of any
solids in the fractionator is maintained at no more than 90 seconds, preferably no more

thah 30 éeconds.
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enpl oyed in at |east one of the pol ynerisation
reactors, and fractionation renoves at |east sone of
woheodhysioogen and/ or conononer from at | east oReT@P2M06H08493
streans containing the principal diluent prior to its
distribution to a downstreamreactor. 19. Process
according to claim 18, wherein both conononer and
hydrogen are at |east partly renoved fromthe
~principal diluent in the sane fractionator.
17. PrRyoesss agewrding togmy @rmshngrd%mauwi@cll Pracgssiig a\m%‘ieéf' for the
t he f.rac t ar
polsebiielp 5K kPRYRIcr e ohed (ARG 1R R0Sedcfshtris, nd
the pﬁhélpﬂrtlthieﬁt ¥0meinéd aﬂuaﬂe)r Ih&&ﬁier piferalily dbegspropylene and/or
) according to any of clainms 17 to 20, wherein the
130b“§36q‘?)ﬁné1‘f§' C¥alH| ynerised to forma pol yner eonpri sing
at least 30wt % of a | ow nol ecul ar wei ght conmponent
having a.density of at |least 0.965 g/cnB and an M _of
18. f rIEmscEsstamcdlﬂG}(g L4 clﬂm 17, vetregteiathyldeogsn BO{Ar#OBIONGIIST ifh

nDIecuI wei g onent .havi n
employestio 339! Sh0) B s Eeaort G hcgpnior feiBres at
least %ﬂ@@fﬁw %fdrogéxm et Frdm af leabtrond bf thihstreaints

t | ow nol ectl ar wei ght conponent is nade in a

contairgag the primeipalatilnent priorrte dstdistrihuliomty 2 AeWhstEgm reactor.
nol ecul ar wei ght conponent.

19. Process according to claim 18, wherein both comonomer and hydrogen are at

least partly removed from the principal diluent in the same fractionator.

20. Process according to any of claims 17 to 19 wherein the fractionator is fed from
more than one reactor and/or the fractionator feeds purified principal diluent to more

than one reactor.

21.  Process according to any of claims 17 to 20, wherein the ethylene is polymerised
to form a polymer comprising at least 30wt% of a low molecular weight component
having a density of at least 0.965 g/cm® and an MI, of from 5 to 1000 g/10min, and at
 least 30wt% of a high molecular weight component having a density of from 0.910 to
O.94Og/cr)113 and an MI; of from Q.Ol to 2 g/10min.

22. ° Process according to claim 21', wherein the low molecular weight component is

made in a reactor upstream of a reactor making the high molecular weight component.
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