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WO 2006/ 082007 PCT/ EP2006/ 000783 1 Process and

apparatus for the polynerization of ethylene The
wonvwriszoon rel ates to a process for the pol ynmePCTaPR@®G/000783

of ethylene or of ethylene with further 1- olefins, in

whi ch the ethylene is polynerized in the presence of a

catalyst in a gas-phase reactor 5 and reaction gas

conpri sing propane and unpol ynerized ethylene is

Préddss dh@bSshritls FQRY BolyMeriagiah oPéthplehy mer i zat i on,

wherein the polynmer particles are di scharged

conti nuously or discontinuously fromthe reactor, :
The givgmtien rekates o @l pegsesy for e pelyraeralion b mhyIRRe ohef %thy'm?rw'thé‘f frher 1-
oldfiR€ in \ﬁlﬁmﬁﬁ@’bﬁﬁﬁgﬁé iy pgyrﬁ&ﬂ@ﬂ [B\Qﬁ’e |9‘6§en6éldf d daeal\30ih yrgas-phase reactor

angg%fgb%\t%g c?rBPrls@g%RHaP]egarbdd{np@ rﬁgr‘g{ % gtg ISi7e 1&8|rcég=\ted t% remove the
heptﬂfyulanerzanonowhgmodm@@eap%‘tl%cﬁﬁ@ﬁ'ﬁ®argeé P@E'@B@ég °f or
dlgct}ﬁmg&]sxl%H tﬁ@Féa@tGr e p%tyh\}é} @'ﬁiﬁ:les%@sd@él@&eml@mﬂhe ejpr pafteof the

cownt%ntr&edgcéq?rtg%gggnas gﬂgﬁw %L{EQMF gsrsleg al{'al?ot %E{es toan

apparaile &8 esnydamut ihe ppaetsi cul ar, be deS| gned as gas-phase
fluidi zed-bed processes in mhlch t he polyner

e e P5 PRF AR PR BELOLY R T P e pnegpaion o envene

ardesapehderdor theotopelymarration of ethiARrerpraEhe @@lgothgpﬁzpp@‘l-@@gns Such

ga@%casegﬂgat n dﬁ‘or@pr%z«gssgszgan lméﬁ&lér& J@@ﬁ&yasfgéklpﬁase fluidized-bed

o C)w l rg_‘r B re: kept.in SU IPIO QDe a s ftas%ltablegas
PrRSSSATER Wiish the ePWEeTRAHICIER R .‘ﬁ PR slpF’lﬁ By
stdb@cihvacasess of o typeiare sibscribas; fod Bxapuate, intFaA9I475 &A% EP-A-O 089 691

rﬁ%\/&% &d ?/ﬂ)le h%ﬁh 'aﬁearie'rééy lnnf RcépdleRass idden@ssel .

speC|a O coOpolynerization of ethylene with
further 1-ol efins such as 1-butene or 1 hexene,

InGOgYSireeEss| e papmentagiclt ptebant odhefhodiEddet e@echswbwgw qohtinuously
or];ajlésgé){]i%oursg a3k l:é’n%% ed[}i gm’ngﬂélk iftda 9@§a‘§§ln@{?&§§ rlf_spbélal& I{H‘«‘the

qu exanetrenag derable
cq@ewﬁ@ahcpmfte inylepawiThEes T/t Hh &F STHIENE ‘feé‘a"%\f?’ﬁ 5
arféunts ltkfé@o@uaﬁonﬁdﬂs fogﬁBM&wta fstasiedeveigh-milop gates preseit in the

reaalon ggs thlllql\{lgé yucF L9 e}%% érrl%% in %?&@B@}Séhdlé@ +d8e are therefore

tr@msﬂawhw g gy totfﬁmgvepﬁlﬁoﬁ?}%%a 2BrOpYHN ¢ mgedﬁlﬁvelyﬁ’ 'grpglling
conRmBmes it N6 d6gHIRY viBsE At oabyst edss| yimeyeh Zsatsually uséd for this purpose.

Pi{lc%a lﬁqpnetpﬁgls ghg R4 %nﬂﬁﬁal pats Raﬁpgﬁﬁﬁonmf LR tr{e%ro?en has to

s not i nconsi derab
% e 81109 (O e MPPONHZEER 2APBBI3 WS NS PO SRR ble Cost.

aGHRRATERSSE s, i exdMipld, escripaahé use dfihetredotioromixfe or of constituents

\ﬁtﬁg(sgctlt H%ﬂ)%tl?}re Har?feraglg in aeﬁguﬂ'eo\plthrﬂl%&% s o@ﬁ&ﬁuﬁﬁ@k& ¥e kdkcbn

e reaction
mirte, Lireationie et Rotos)y Rheiay H6Eng Ryqjogsn na A L AEroggfend C1-C12-

Q)@?JWCQ-H“@@S%@ ireft cohdtifuege. nNiﬁﬂmthiclﬁfléi-pama@s are discharged from
tr{gﬁ%acgo(s,l V%?Onﬁlg??b%ag@ﬂ@? 8 31y'le'3§ a‘?sgﬁéchérﬂgdﬁ'%én thWéaa'Etor together
witie the tpolymemrstticien @oth @e@mlﬁaﬁﬁp@raa%ﬁﬁ%@%w angk aiipiesg s qyte complicated
olaéog € Sw}ﬁéﬁg% & ﬁﬁ@ﬁﬁbiahguﬁliemﬁgéﬂiyldn@gﬁlsbelry noWetdveted@nd is lost to
ecause I
ﬁ) cgﬁshyf) aéi:q@ §B§8 %?gmg ses eé%;%ﬁ] %F hgg?l?rtnema‘;tﬁ:fgg E’xna
dmnsarmfslloabymabs aheemwdtocarbisW@t thy Ihtcﬁ@car kon lh'§%F!afP'[ ‘iﬁgﬁ%ﬁ”g having

tﬁe%%%\é%ﬁﬁger%@garb&\ di&8d ad Be 11REN RIRGESGwed] N addi tion, JP
079017 di scl oses degassi ng of the pol yner partlcles
|n a 35 downstream silo by nmeans of inert

Us\5876 742 buh®/O a8Va1Hio2thiisclopelm otoapdsder RoleGrizalien eferdis S1oRgmer
i%ﬂﬁi‘n@gthylene and/or propylene with at least one alpha-olefin in a fluidized bed gas phase
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the sane nunber of carbon atons as the 1l-olefin to be

renmoved. US 5 376 742 and WO 03/011920 di scl ose a
wonrewmassof or pol yneri zation of ol efin nonomer PCT/EP2006/000783

i ncludi ng et hyl ene and/or propylene with at | east one

al pha-olefin in a fluidized bed gas phase 40

CONFI RVATI ON COPY WD 2006/ 082007 PCT/ EP2006/ 000783 2

reactor wherein part of the effluent stream (recyle

reélf‘b? WhdrkiR 'ﬂértt Bﬁhé EAGdr0Etrdath (FRpa bad) @dmansrebstads $aparated and used for

h
e b LT BB SR a1
mdnoomsteleeregagedioirohe gig kefare s fsgriortthredagagfings T*?ﬂﬁgdlsaﬁﬁ@fage of this
de?és%ﬂgﬁ%{%é‘g%é?fthet dak $s 1k GRESthE BcyBRs Ihed@nd fedibbek totithattergizs

romthe re cI e and
deggssing- T%ﬁ@f e@s&g%?ﬁﬂ% yolﬁ,{%I:ug@%F%Depﬁen?gegggévﬁt%né tpall'tlct.llarly the
préssurbj ig thleyeatep eudberttheaeat tegovdl ﬁdmtthwmefﬂéﬁtpﬂ &?P’@F s yjmited by the
usk BEnitr ggssur e, in the reactor. Further the heat
renmoval fromthe poI yrrerl zation reactor is limted by

RUAR AR MRS S T 1 .
of tHegmehamnina gemrovidda plocésh@ngan appagatus veiah reakep pepsibigenoponly a high
heal cﬂgcﬁ%rae ﬁgqu tr%g'le asra%f'a‘ or‘{)ﬂaé@sﬁ@gﬁ% @%&#g@b ﬁomﬁér pafiti¢s and

arge from
RN (A dap@gs%&rtge@&ebwifwmP°‘wa?ftﬁa§1°8§§%’fr?§f°%‘ey provision
of HIRGRY B84 e debhsing @acidiyater garicleti schar ged together with
the pol ynmer particles but also the provision f the.
Thissebiagtie dctieyed Heg Q@g@q@dorttp@p%e}ylﬁ%pn B&q&t“l%‘e@é of e?rﬁllege with further
1-9BiirRCih whih &@@tr@\é?d lstbbly&]eﬂisal(hems pfeaendetoéa pathlystira gastrihese reactor
ene. or Q

to?chva%ﬁr Qaﬁtg °s taﬁd {eaEtI gggg rrs,ﬂﬁ p%rg%maeénd Lﬂﬂéoly]m&'zgé éthlene is

ene I n the presence
cigfilatad torembyesthe hfﬁa’t af @é\@eﬁhﬁi@@ Wf@é?ﬁ or to form pol yner
partl cles and reactl on gas conprising propane and

- heatg g? yré%fpgﬁﬁlg%g lsgﬁarge cohit nru&llglgﬁlgr%%c{arﬂmﬂ \fr%mttﬁk—,ereactor

are articles
are di scharged continuously or di scontl nuousl y from
- theyt ?é\%é’rrpamclgg aleR@pA QY BiH tHeahdjbrplaf of e eorseipaardy discharged
from g éJ artlof the cegcomtantly di schar ged
gas9359 i @6‘?5?@"%&? TFeS are degassed, the gas is
freed of entrained fine particles 25 - the gas is
- Sepak ghed rbL PRt g iReipkiifigs fraction conpri sing
et hyl éne or froma high boiling fraction contal ni ng
further 1-olefins or al kanes having from4 to
- car thegasis eepardted fonh B lawt-boilie fraetian p%prﬁna§@y163@°f fmﬁ‘ a high boiling
Pr 0RaRen Ednasitid O0rtAe? 1 SRRAY FHaBEn&f Having frém si@6 0Mckrbon atoms in a first
separation stage and this propane fraction is used
f or SIPEFHLETAY t he pol ymer particles di scharged from
the reactor, with the partial pressure of ethylene in

: Ee a BFoQQr?efk%chJrﬁQEé&FbtébS&ﬂn £ QEcoHe aandtiog stags A thie p®pane fraction
ot is used for degassing the polymer particles discharged from the reactor,

with the partial pressure of ethylene in the propane fraction used for degassing being less than
6000 Pa and the partial pressure of the sum of further 1-olefins and alkanes having from 4 to 12
carbon atoms in the propane fraction being less than 10000 Pa.

Unless indicated otherwise, all statements made regarding the composition of the reaction gas
are based on the conditions prevailing in the reactor and those made regarding the recycle gas

are based on the composition.in the recycle gas line upstream of the first separation column.
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6000 Pa and the partial pressure of the sum of further

1-ol efins and al kanes having from4 to 12 35 carbon
watesws2a7t he propane fraction being | ess t hanP@0@®006/000783

Pa. Unless indicated otherwi se, all statements nade

regardi ng the conposition of3the reaction gas are

based on the conditions prevailing in the reactor and .

t hose nade regarding the recycle gas are based on the

Th?Br@E’Qﬁ b dtBn bisubdia l"rg%odé‘éi cﬁscﬂéﬁe krbm énaipadisreatminfhe hbgondensed
I rst Sep aration c

PR ST GOBHTIoCR AT BRI ROLI i geg fPgerparicles
Thbbertesheaing dioselreang @isé pidhe prhpaneciaed b thelyeeyeieigas fondegassing the
dls@@é:e%:}%& %md@%‘é‘ﬁsﬂé@a hl?h e ?éi:%{?&? 6 thdfactdRdas comprising

i schar

assi n
ety P el egne Lo Bt 3%%19@&? WS'CKNBEB %QEV oo EEepgely gigropane
unr @pAIBEarlysechontical dreeratieg yoridéiogm én Hanticulde gligIsPhigcovery is also
mdlnisdid) P%gpygltﬁéﬁésegﬁﬁ\t/énﬁerﬁ Sin€NSHY Sfallidnfdugs oﬁeﬁl@},ﬂeﬁ@ af removed

recove reacti on gas ,c ri ene and
ropvibp RIS RIPTEHB TS SETAGS GENT CERF BT G Rb g e Pt
inefivaicat Be eaventroratHeyfolovingdesraiption. under particul arly -
econoni cal operating conditions. In partlcular
et hyl ene recovery is also nmaximz

Thlg gassphase rqe\g’@heqnd)‘e any tyRe af gempi)a%erfﬁ?q or t?%ejﬁing% (efther a gas phase
fluRizBy-beneaaser & enmadas-phasemedde, wikhdyeclse of aropertepstoheandensed -

me’%nenavalgc% t?elndg'[PSbQQ@e g’-%ﬂth@%h%@?eé oﬂﬁ%tp%Essad?‘t’r@m\égt%% ©fs irhftant that
rived from
o e aE B Porpacitn oA 5. SRS SRR e op i o

of gas-phase reactor, for exanple either a gas-phase

Dl\%&lh?%%;g Ifrér%Qhe r%gctér af Bg Earﬁéd &t %éuﬁ{:aﬁncjg @rs\mmhl?esﬁd Bﬁﬁ@&h@rﬂleal

ondense
disghaice BiSIaT, BESETEBElC dssTeroh B PBSEEL "bfﬂ‘eﬁﬁg’?eﬁ}%@é’ég“’”‘a”y
pr@fferréchfésé r&\é@ﬁﬁrg@le achidvet By hﬁﬁrﬁﬁ df eetpréssare gragttent grawling dettveen the

r.eac n the gaseous state and the
reﬁ%?)ﬂ‘?‘g?do‘gngrﬁam g7 a}sglﬂ {é%éélform 15 Di scharge fromthe
reactor can be carrled out pneumatically or with the

THR s@pé}éﬂdﬁ%@ hapbigAkr pa@klcﬁe@ AR EIEEgel B MENS reawtbit ffonpihe uraint part of the
dliclggrl%{e@% X §e c% é;c% %u;t? '["Flgl‘a vgléwrbrégb% %éh{”}?éérﬁ;ﬂg ogg%lsmg of the polymer
panisieasy ofeatshel isrRserane Eagfionditesrin Effei/%ﬁ“r“ie ﬁg'“ﬁ%’ﬂ\ﬁ/@éﬁ)a% % or
elafRel BE sédehtion QﬁM‘@ﬁrf RRMoFEHaG5Ss d3g beeasied out 20a frsteressel and the

st?w@gr@bkr%gggéap% ﬁeer{ e caﬁg% Psﬁ%%q%lﬂ?@ rﬂé 5&5% &eﬁgel f/(s%‘ %alternatlve
ln¢Iwnab@ofmcpmtedott§lﬂilschaﬁg%ttﬂ¢eﬁalw Per obihe seeptianpeergn *?f?thrh separated
of? i*?cﬁn %@%Qﬁélé@&\d%e &é’b%s@@ \y fﬁﬁj’ropaﬁ@béd ﬁﬂb@éﬁqu&wymeaﬂmed)éut in the

S e\‘eg reg %&/ﬁ\é‘e{,eorefgrgpge Ia%{ﬁ% o the ({1%:15?51 og %g tp&;fgﬁﬁ@r %rtche@ by means of
thp @ropird fwtldrrammthd\@pgaborcdfthemlymﬁf Pﬁ%séf@fﬂ theymgjof pariqf the

d.¥&é?g%h 8§sntg bk 'aﬁec%’e% sﬁ%lﬁlﬂaﬁéuuelg amubrhn thleeauaé @leaél @he aegadsing of the
carri e

PTG PRAPRY B, TSR of B Proabee Brten SEOT ekiang 4B gﬂ“” partiles
frorh éhemegj@papaf the difcharged ngeaemar@wl@h@retferﬁbw eff@tqdymwéd*a ely after
d|§§1%ﬁgre%ﬁ\%e REEtofih OR8 i8Ry Vebseh ahe paeld) Beardegastf Mg or more

ropane can subsequent| be carried out in the
degassmgf vesg Is is obviously pOSSer e. y

The degassing of the polymers is preferably performed counter-currently.
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sanme vessel. However, preference is given to the

degassi ng of the polyner particles by neans of the
wonropaszofracti on and the separation of the poPgmEP2006/000783

particles fromthe major part of the 30 di scharged gas

to be effected sinultaneously and/or in the sane

pl ace. The degassing of the polyner particles by

nmeans of the propane fraction and the separation of

Degh&i rﬁ%‘f ¥EBbiyRar ;?alrtﬁ‘é;le@%ccofrd~ @%&H@%ré@hﬂﬁveﬂﬁntméﬁns tHaethe content of
I Sscnar ge

d gas arti refer
roiheraetary chfkares Raach G pRPrRL Pl BELTG g roouees
bydegassigagtoegeml . The parall el arrangenent of two or
nore degassing vessels is obviously possible. 35 The

in g‘keglg%g%:slﬂ g{sglﬁﬂgﬁvp ge%gs‘?%t%@%)ra S%S%algoa}ém% of {hg nsrg\er with the

rel R@ElYERRDGN OIBBBd cdmDmgats silahgs dlitent deyrmeyhpgxane should be very

lO\pﬁtg Ld t%lkgép RS 0L O H}Qrotsé?b&ﬁ%s W\Aﬁa?seﬁé%s%lé‘\#?éfbﬁeﬁéé iEBid&Bto a residual
T 7 o200 Lo BbERRES) weignt.

R e 2508 RO NP R PR~ B ALY 47 EPAPRL ™Y

Td ®hieeshis éslv rebijuahadisg, dfie gaganeased fgi degassing in ihetdhg;assmg vessel

unggﬂﬁ§§§ggﬁlﬁée%§8ﬁ lor‘Q%h&JlJ ﬂve@%ﬁéﬁdr@&u@t S Ue tHahQOOOO Pa preferably

lessi than. 48P PRBO'E pge;j%qat{};élassctgﬁnp é}ﬁ Q f%’g@fﬂ ggﬂrbslﬁngﬁh(anes aving from
4 Pazeadonstohe Xmeaasibiquésdulegropertipn of Belefie ans alkanek deying fram 4 to 12

A A

mw%?@ﬁﬂﬁmbhrtlcularly preferably | ess or equal 500 ppm
by weight. To achieve this |ow residual |oading, the

Fol? | %R%nﬁ Hrlég'sg.lqes i? {heqigga%%ﬁ% DSskitnd éb‘?regp?)g@ﬁgc'iow proH&ﬁ&ﬁ‘df fukBer 1-

tions .
olﬁmégswléar@ﬁ S'Ilcé'é,dsor?fﬁréhly botrspthens npﬂ%ff&qraawfaaﬁ 3&@,%3 "bﬂhhm' %,
m&’é%f&ably B¢ Bap0 efeiaayticliessprefambly 586 taRd), 1 m6I%, mostpesferably
b 6bﬂﬁ @nd al kanes having from 4 to 12 carbon

%ﬁ 8 partial pressure proportion of 1-olefins
and al kanes having from4 to 12 carbon atoms in the

T@ﬁﬂ%ﬁﬁ/@ @eéds@iﬁé it prbsanp &redtio vhraaddjtiopalig be babdiyt td @estediemperatures
byCrBFﬁ'PSr?f }3 %"glcpwtgrlwé:elr'll-%ﬁlvel/eq SiRe te @Fétu?? slPo%lqu h#ca;ébg Qénificantly

n the degas vVess
batew ﬁﬁ%p&ﬂﬁ\@lrﬁ@“ne@@tw‘? Obﬂ’léﬁ@‘vft‘?rdﬁb% eqeéﬁeldher - olefins
and al kanes shoul d preferably be | ess than 4 nol %

Fﬁg@g’nf ﬁgfee;%g%lrt'\{?ﬂlof /et%%t hall:’? Ehﬁel ?{3 fra&?ﬁe §s§8| FB@&Jséﬁng vessel
si@ult hetsyghamb9p0 Ba freaterpbly less 65110057, OB PHIFOH espiieg 750 Pa. i
phriRIP)E8s ﬂh@ﬁl B5GPAGor édﬁﬁncﬁﬁ%&%ﬂr@s frrtReddgassiauessel the corresponding

toﬁai Brﬁgorgcfn %{ Eﬁ’l_:y Se ﬁ{(tg%grﬁtaerie?ra \éﬁ&ﬁéjbr-% Igggjtﬁér% HB@/S prebéfably less
theh @ uhatbej more nreéer@&slesstjbars(p @mof% mﬁrqlc}ular Ises t@gg\rp Q ﬁ@'lol% As a result of

th%%\k %{H}n@&a dARERE Eﬁér%@m@flzaﬁl&ﬁm B QeBYsing Geddel id eepatyssadpressed.
Cﬁ?"%’ﬁ%{ﬁ gerfafagléy imgwog% %rgr ﬁ,ﬁ% faaseggrégéd;éf tﬁ@@w-ﬁ'&hﬁ&ﬁac’uon in the first
separation stage and for separating off the propane fraction in the second separation stage.
Examples of separation techniques which may be employed here are separation by distillation
and separation by means of selectively permeable membranes, without the invention being
restricted to these. Rather, it is possible to use any separation unit to achieve the advantages of
the process of the invention, as long as the purity according to the invention of the propane
fraction can be achieved using this. Preference is given to separation by distillation. Since the
degassing cycle is decoupled from the main recycling stream of the reactor the pressure in the
degassing cycle can be set to higher values than in the reactor. This allows depending on the site
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shoul d be | ess than 6000 Pa is preferably | ess than

1500 Pa, nore preferably less than 750 Pa, in
weoaondeiosedoar | ess than 300 Pa. For conmon pr essBCE&EPR006/000783

t he degassi ng vessel the corresponding total

proportion of Ethylene in the propane fraction should

be less than 4 nol % preferably less than 1 nol %

nore preferably less than 0.5 nol % in particular |ess
conjiohtfaﬂs e %sé@fl cc{Blm@%va%r fEHbdns&E th2Qidiildts inbtesd ertusyiy @mefrigeration unit

content, a rggmerlzatlon in the degassi ng vesse
tOP@W@%?ﬁé?V5§hbﬁ£% Cust omary separation met hods

are enpl oyed for separating off the | ow boiling

Pl 19 vérﬂo%?@ctlfnb Fral1 ol&%@ﬂ&rﬁtahﬁﬂg $ bage, ahexdrerand 1-octene
separa raction |n t he §econd

an
ang/@bs@}eg{lquge alkaga from Eﬂ‘&ﬁ%l‘ ggta'(’)ef nERAIP AR 8I9°FEE hni q ues
whi ch nay be enpl oyed here are separation by

In g&dﬂoh ltdbffwl&% rﬁgag%gsﬁeo ﬁ'fe%éc%h g%\é cﬂﬁﬁﬂﬁer@fbm%@ée%ﬁiﬁm&rﬁl Mert gases

] L1 Lhventl.on |kt n?h% eth lene.
SUFVE%& itroger N2 dn peRiios, etf—‘%ﬁeﬁ%? Waﬁt”‘?@”ﬁ?ﬁ%ﬁ'%ﬁ’ %m?“3 Uséany
To&ﬁi@/&i’e&téuﬁlﬂlemn’(ouhmf arbbarm/fer degassingytha prgertiorodt praphee in the reaction
gagJr lQo%?débSé ﬁfmél&' %{1 RANAIAIS lar‘? Bterffive, 9@& SpanB Sarp&{ar lhﬂ'rd(:{uced in addition to

I nvent 1 on of

Th%@fﬁp%‘é fra@twné!v%@amsqf Hi§ depdssing P‘f?séF‘e‘PLg HE%'S Pe s a?%ﬁg?%’s Inan
ad9@RRJedld @fbdaynedt Sftitid predentinventiim e enaiximeim dégabh. mgrtisyierve

prefgraglﬁg%ua?kn%qw & 5%]‘;6!1& o'EH% ﬂas&?%ryiﬁblﬁggre%ers@ﬁm Qidltibh@) ethylene,

?FgaSSI cu!hﬁﬁl refgr g(/\éee of inert
fugher 1§ ajﬁ@rop@m mé@e r@ﬁ%‘i?f The TefrEOn 838CE BRricUAY 8 ﬁ §
a@%ﬂﬂh@@(c@ﬁhoﬁ Reaiphite hydOcaMdn2 006y RBROBT preference is given to the

ree . gEaFézc%‘RQét‘%g%Zs%ﬁ lall§ P ﬁ%t@leﬁ\?% d&?opH&@ f%eW&Eﬁn@%nd propane.

con ensa I nst ead

Wh@T Hiyqgen stdomrletel rpplaqeg %PW?%"W‘?W@‘BW@@%%P?F'% Bff)tl"? %aycle gas is
mEiBL&, 868 festiS ofdiichnhd @cw @26 vbinge fikve ndoesdapf fonsmbyiogrihe heat of

po@l&eé%holﬁ aaur{ tﬁeenq zelael)r% %Fq népogérlglg Enake p@ﬂﬂ{e%ﬁ apparatuses such

an es % u ane, n- gﬁante
asenompresevs, ane. exqshana%ra.r@welﬁ gp%iingt $ig HRRlEEA icHEsp HREUPHH I
add®i8s lhen trﬁ%o@ﬂtrbfﬁkrbéefmei veppEmdli isie pasiblett paxglthe etiarte bled off from

th%rw@gg%?dirg%t& as ferclad \;cg g graclgelr\l%')steah ¢ ﬁﬁﬂh% Bphefhgﬁﬂsos'é or flaring it.

‘amount's 1 n e et ene
provi de a sufficient annunt of propane for degaSS|ng

Tﬂehﬁsapcfléblﬂ%& |fr@rﬂ tlQaf a@fpﬁﬁﬁﬂ‘@ldizﬁd—bétﬁreéﬁmh 08 adiievga sxclusively by the

QM B RV Pt e ' 47 s P BRI Bafhacin o
frdrn toetréaster, sl cordenes the Fracipe gas Sreferabls sydainingginy ﬁrOQa“% and

re'c%%te&ﬂé/ é&%@&%@é&agetméﬂ WaR or RENARNEGROHS ueThasebgs, f that the
i nvent,i a,maxi mum of 10 nol %

f%ﬁ?&‘?&%ﬁfﬂ?ﬁs thep?ogfj%}sg%wda mexi mum of 5 nol % of ot her

gases or I|qU|ds are present in addition to ethyl ene,

InfAWrEB8Ld Eright@f hB preaBd iRERRANR: étﬁylér’(é%ebé}at@tl off in t&frst separation
e O GRR s RS A o OIS ILY L025 Sl hbur
pidearence irdivies tr & leapt reftaf @n@éuan%sayaxﬂéaqi qffon the érst ?@a@@%ﬁage being
4935 AShnhd HocRSaERbigh bk kanl y ethylene, if

appropriate further 1-olefins and propane. Wen

nitrogen is conpletely replaced by propane, the
TB@Moflal of the ite Eatizdesi(iings)dfont the gasenjesing thgdist jegaration stage can be

?FFC?F A, Trshbvak p\’@?érgmy éi%rrﬁ&ﬁb&ﬁjsﬁlg GRS, \PodTemnaR) filter

oW ne

sary for renovin

Sﬁéﬁrﬂﬁr?é? P%ng'ti’eélﬁ” Ergﬁmg éo‘ﬁ’fdr‘ﬂgﬁ'? gﬂg&)reSF% 1TVﬁPt§on \%eans the ﬁne partlcles are
rpqssd bre tHe@asakeanpieran ;ehmncaévoaimgmoamasmorsméﬂ? SeE@I a%@ stages.

P?e(?g?tfl)?t?@%g‘ art@é@%r@é&@ﬂ@%ﬁe&ovéﬁcyd e gas line, etc.

ncrease the output. In
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addi ti on, when the anmpbunt of nitrogen is very small it

is possible to pass the ethane bled off from the
woeansmszogas directly as feed to a cracker, i nsCeas2mb/000783

burning it for heating purposes or flaring it. The

heat di scharge fromthe gas-pghase fl uidized-bed

reactor can be achieved exclusively by the 25

circulated gas in the noncondensed node. It can al so

In 3 83@{ Xagrtegegl%? lé%b&&m%rﬂ%?th%?ﬁes&ﬁ%&ﬁt&ﬂ a%?&eséc fBrotmz E&lﬁnerlzatlon of

con tion
ethytene ai qﬂeflpglemiw\th fyrtlmrarpéﬁf,l@s is Rryided, dinyvhich hg@@&ppﬁels po ymgnzed in

th&&@%@@&ta%ala%ﬂh BEs-Phdsh réttcs E)Ff&fra;tcmjrr)er partetest 4nd reaction gas
copﬁrésu@oo[erigo%ﬁg 8%? W%Jalgme&j%@ th&lgﬁe |s c &H’Jté:br (o} recmcgle%{eq;e%fjof' n

erre variant of the
polymedzstion, whereint i on, the et hyI ene separated off in the
'first separation stage is recirculated to the reactor
to Low ho 18P Fom the react
(Fur'P q?yr%ef Ba'pd%srag?gp%haé%ag Co'l)t%gus Lb(?Q'sg‘&tlll‘%'saas, part of
the et hane separated off in the f| rst separation stage

. bei tﬂ@polﬂr‘ne? 9&}%1&9&1&35@?&&&1@0@%@%@@ p&s3 ofdhgtthgemigasy discharged
strea fine particles (fines)

frcﬂ?ﬁ?ﬂ%ﬁﬁﬁgy'@?ﬁp@?ﬁaafehJeg?slSS? separation stage can be
perfornmed by any nmethod. The renoval is preferably
. perf,opsmdidnd df shirhehiifhé BarfolesPreferred filter systems
are described in Freeing according to the present
I nvention nmeans the fine particles are renoved from
- t hethgass is separatadt fommiowxtodingifraolion einrgsipe E{pWRR 12 atfirsbprrarrtion
thesggeepar ation stages. Preferably the fine particles
are essentially renoved. 40 WD 2006/ 082007
PCT/ EP2006/ 000783 6 In a particular preferred
- enboptopametiracfontiseppratesefifin & sacent separationianeesy tiopropaig fraction
pol | 18 giRharBédtydre e radcton
fur '%Egé;d fﬁ?%ﬁ”ﬁ?ﬁ @ﬁmg%}gced in r\givhl ch the et hyI ene
Is polynerized in the presence of a catalyst in a
wigietse plopsriorr datilene indhe wopanp Ghstior usesidet degpesigdaing less than 1 mol%

PaREaidids H | hFeS o218 @arbon atoms in
A A 5 ARt it

thﬁéroﬁﬁ%ﬁrffafﬁ‘i“i RsHng I5R8hagi 4"2%t he pol ymer particles are
di scharged conti nuously or discontinuously fromthe

Tﬁ%ﬁgéeg{ mventl(;mfﬁrtr%? Ip%vﬁés 84 ﬁrh@lt@rﬁatﬂl@ %n sepadtad RecdriyRFout the

he concom t ant di scharged 10 gas
PFQ%S?P@TWWWO%%WF‘W% clajms ‘?ﬂ’gﬁﬁ%%ge - the gas is

freed of entrained fine particles - the gas is

- sepanal Silsd 128 o'nem#@pa bda2Bpd i h@Bes OMPr 1 ST Ng

et hyFene aration stage, - a propane
fract| on is separat ed off in a second separation stage

- anda tdtiy@e pasaipanennkttad to tareattsr fusedyih®awajeayd serirngating ghe reaction

pol T@Mhbe reactor, 20 with
theggf%gvg’ﬂ{'igdoﬁk%?legm @%ﬁﬁgtﬁ@epr opane fraction

used for degassing being less than 1 nol % and the

- pr OB@Fddhcﬁ Bffake tnddorsuninabusiywr disesntiduocnblgfaking ofipdyabicaristes from

hav %geac¥ ‘P’\R‘/mch hﬁ Ps%oﬁnﬂecggﬁo %%%?silj\d'\/esggl‘%r BHeQBE4ISton of polymer

fracti on bel ng
particles and gas

- a particle precipitation unit for freeing the gas of entrained fine particles connected to the

degassing vessel,
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The present invention further provides as a first

alternative an apparatus for carrying out the 25
wonrem@szoaccording to any of the precedi ng cl aPa¥/EP2006/000783

conprising - a gas-phase reactor containing a bed of

pol ynmer particles, - a recyclke gas |ine connected to

the reactor for carrying away and recircul ating the

reaction 30 gas conprising propane and unpol yneri zed

. ethy g Q@para’uoﬁl uklf f@rdééSEraﬁﬁgf dieiBw-bbifigy ffeRfiorCddRiptigltDetByiane@dnnected
di scont i nuousl aking off polymer particles from the

reé%WSPam&ﬁPEﬁ¥F$ﬂ%“m connected to a degassing vesse
for the separation of polyner particles and gas, 35 a
- par téeﬁérﬁ ds@?ﬁﬁﬁoﬂ'uh@*o‘r Odbatthd off 8 prob&rReat=8bntddfn<@RE t&fhe bottom of
ralne Ine particles connected to the degassing
vesfi'@,%fvrsf s&ear%snzde@e/ 082007 PCT/ EP2006/ 000783 7 - a
first separation unit for separating off a | owboiling

A aaf&r& o SISk BShnBLBY {oQﬁ@toS 9ﬂﬂ§§éc€ﬁ’d sdp@rati®tunit and is in turn

e precipitation unit a
niconresiecepa aa3SHED SFLAe BPERILSS DF AL 05 OBt it es o
t 0 théus bohé prapae frabtidnhehith is pessogpizr imen unit, - a
propane line which is connected to the top of the
second separation unit and is in turn conne
whervin e fes sspatptiodiids designahRanaling RALE! BRSSP &&a%ge {fae propane
frd@%rﬁ/é’ﬁﬁrm@ ﬁfeMe@és@ﬁig bysselneresthaf 6a00Pa@End prrsecdndaepdration unit is

des! (gn%‘(l1 SO tﬁat‘?ﬁrﬂe J%;?)gno‘\ %?1-8@!‘1%%5 ’alk;pes"mﬁﬁﬁfr&ﬂ Lhe1 4 éarrlﬁn atoms in the

arti al
P@W@Q:ﬁ@i@t@n Gﬂte@'tgiw @epsssing ‘{qqgel [riess &g 10 P?Oargc)at i on entering
t he degaSS|ng vessel is less than 6000 Pa and the

Inﬁﬁ%ra% ve B %etqessﬁe{é)rr%d%?rl b‘bdlh‘%nt éﬁjee;ﬁ'ﬁ%?QV&%ﬁ ﬁ}@\tndésmﬁ apparatus for

anes aV|n% rom 4
caxrzmeautﬁbmpra@a;nﬁcqomlrtgﬁeamp?fé’pfa%%cefﬂ%e‘?iﬁﬁrw RENS ng the
degassi ng vessel is less than 10000 Pa. 15 In

alternative b e r r Ligent t he present
|nv%ﬂ?|dﬁs%?% 8§%3HB§§EQPQ?ﬂ% %Egﬂ carrying out the
process accordlng to any of the preceding clains

- CONPFdepdid|ghsing BSmBRES® the@edterforaanyiad aiaygna rdvecliaing the reaction
as | i ne connected to

|
theg?secﬁlﬂpB?'”q%?paE%?szgnr?OIyQ\%g%(agndgr Ecircul ating the

reaction gas conprising propane and unpol yneri zed
- et hyLeRgst oftakd 1R l?&'k:oﬂfnﬁé@lyﬁbr Hlbdf&htnﬁ@[xsly:tmhg ot poigrhar particles from

S Ir L A0 BB B P

vess&mcwaﬁndmhe separati on of pol ymer

- a particle precipitation unit for freeing the gas of entrained fine particles connected to the

degassing vessel,

- a first separation unit for separating off a high-boiling fraction comprising further 1-olefins
and/or alkanes having 4 to 10 carbon atoms connected to the particle precipitation unit (9),

- a second separation unit for separating off a propane fraction connected to the top of the

first separation unit,

- a propane line which is connected to the bottom of the second separation column and is in
turn connected to the degassing vessel to make it possible to degas the polymer particles

by means of the propane fraction after passing an evaporization unit,
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particles and gas, - a particle precipitation unit for

freeing the gas of entrained fine particles connected
woaodshs200degassi ng vessel, 30 - a first separ aPCOmP2O6H00783

for separating off a high-boiling fraction conprising

further 1-olefins and/or alkanes having 4 to 10

carbon atoms connected to the particle precipitation

unlt (9), - a second separation unit for separating

wh rem tf?e f%t%egé?%lofn ﬁﬂs'd@glgr%g 3B %ﬁ &d deBoﬁIBreofﬂocﬂefQE ahd1@kandb having

ara
from d}ﬁ@, é% cEe P HB trgﬁ)qr?w gﬁctpﬁ @ﬁgg@dh%de@gﬁ%r}g A efseils less than
10600l FlzhrHﬂ\d anthebéndi sapartiibhninit Briesigteddotimt Pathedragiabmessyre of ethylene
in té e f%c{%ke%tenh e %géé%hlﬁg [ QsEe08ss thdrescpolpyner
%\ t Crl es Yy rrea%s o

e propane fraction after
passi ng an evaporization unit, 40 WO 2006/ 082007
Pré?é?»&édé?@@@&/ t0QOAB3 firsBsephrati@i it Bhaforfd gestndsseparetin uoih whigh allow
se%ﬂrzfg o ég 90gdqs0 Pyﬂ(?gartpgé‘?ermc%gso C\;én%‘ aﬁﬁroplla@y%feé|§‘r$ed%@§aratlon

avi ng arbon atons'in th
colgmppane fraction entering the degassing vessel |s | ess
than 10000 Pa and the second separation unit is

The ﬁrs# % er% léeq%tﬁr% - atdﬂﬁllaﬂgrg & u@‘éd éﬂ{c@%ﬁ ‘é{}aﬂpopéctlor%fl"iﬁ(é &B@ane fraction

raction enterin assi
coningfremghe Mtnme'-tbtb@ spepnd SolpB £ *@ﬁ’é‘dﬁ%‘f @%@Ma?% ?Fg?rh'é the top
prddubtsh the@BaindlsbiatioRiubit. and/ or a second separation unit
which allow separation by distillation. Partlcular
preference is given to appropriately desig
Firstiy dtrearésent invsofiemprevides dor fipause of QPP BN P PR?B‘”T'%‘ of ethylene of

ledRuedned &9 dnbi afbréiio&foh bi thé @M of Solefme dndalkanes Aaving from 4 to 12 carbon
atqef%l,starf Z%ﬁgg'fao r‘lﬁ"é"' éele gﬁ%‘r g aesegi Er?&te'tcﬁgl am%ﬂlgf'olﬂgasf fof Hégtaggng ethylene

T O can be
hopropgames br etyiénsreopalyndie Pegpf thismepaes is gptaiad fram &?r?&s discharged

fronER 4R HaONpdiHhdrizatioh Rélcloy togéther vath aiseitlynien y&tidiéson
provi des for the use of propane having a .proportion

of ethylene of 15 less than 4 nol % and a proportion
Thefinvehiionssiitustrted belbw by wey efrrrample NEM S aidaf DRy Ines (e ga-ghase

flugd%zeg 35@ Fé%cto@ér@r{ﬁe poly BESzatidhed? ethyleRd With 1 Mexese; ith@s the invention
base e total amount of gas, for degassing

beioHGTtaqRd t‘Fi’Stl‘?DpoI ymers or ethyl ene copol ymers. Part of
this propane is obtained fromthe gas discharged from

|n%w%%§mghase pol ymeri zation reactor together with the
mer particles. 20 The invention is illustrated

belom1by way of exanple with the aid of draw ngs for
Figas- phasews fheliiodidegdnbda polymetizstiorpient ohapreferred embodlment of the

copolynﬁ%%gg{lon of ethylene with |I hexene, w thout
the invention being restricted thereto. In the
figures: 25

Fig. 2 shows the dependence of the ethylene content of the propane fraction as a function
of the mode of operation of the first separation column.

Figure 1 shows the flow diagram of a polymerization plant according to a preferred embodiment of
the invention having a gas-phase fluidized-bed reactor 1. The gas-phase fluidized-bed reactor 1
comprises a cylindrical tube in which the fluidized bed, which usually consists of polymer particles
kept in suspension in the gas phase by means of a stream of gas, is located. The velocity of the
reaction gas has to be high enough firstly to fluidize the mixed bed of polymer particles which is
located in the tube and serves as polymerization zone and secondly to remove the heat of
polymerization effectively. To improve heat removal, it is possible, if desired, to make additional

use of the enthalpy of vaporization of condensed reaction gas constituents by feeding a reaction
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Fig. | shows the flow diagram of a pol ynerization

pl ant of a preferred enbodi nent of the invention,
weoi2gne/022hows t he dependence of the ethyl ene cearar2006£000783

t he propane fraction as a function 30 of the node of

operation of the first separation colum. Figure 1

shows the flow di agram of a pol ynerization pl ant

according to a preferred enbodi rent of the invention

garg%}%gl%lrgeng?tﬁﬂwefs%rfalg% Hid s el borehad flids Wheh vaporize in the

dl zed-bed reactor | conprises a
EE?WNW@FPS%PZ?%B%jln whi ch the fluidized bed, which

usual ly consists of polyner particles 35 kept in

Tf?e%%ﬁ@& b?d*s héhag;hﬁqlgﬁaéd ARASREN b?%%du@tﬁb@or%ia&@a\mheﬁop the

e vel OC|%¥ ﬁ* E %
c lresﬂr@@ pﬁrt irvsesiy agiaingd pisg vigeq! #‘?%Eéﬁ%eni 408° KRB EFUBET rbe‘f
digupbgBBf ppiidsifiohase whttoh. irsan ditemativecribaditieet, the ldsergadement zone
ca{%ea s\é%% ﬁaﬁteﬁqﬁéﬁé&léﬁ{;&q&vé%@ ;é%@@r ?Qﬁﬁ@ gﬁdér £y dr @8R ngagement

zation effective
zqne aﬂd cehppud inine rP%VC'ﬁ@é% [In$1%1< # Fyopa8 mt%fae C?'Bpfﬁ%?éy"% and from

th@:@d'iatd iaedxcharger Of in Wikh etregtip yaok coagbivack &t thereactbr 1. The

T e

C@mfm’%iﬂrﬁ@ hegt exshrngensogsdo ererate tadeasiok Vil %O”SETseal”%%”a‘ Le. in
the ehsirRSRGnddeui ds whi ch vaporize in the reactor into
the fluidized bed. The fluidized bed is usually

bounded at the bottomby a gas distributor plate.
Wherethe gpparathies usectipr thaaelimeeizativarct eyenss tﬁlﬁPlfi»P 2l rS?‘ﬁ'@'&i gas
(r@dflclé g)é\é @SMbMS dlnﬁ)&tﬁl@ JOENPdHe, i7 e molcularduatgbsreptietor such as

h%érceggp ﬁg(%aro%ang rﬁ%}ar ffrréhe? satpr%@d%pc?roéa“?@o%g g{lch]as eltH'én@rbutane pentane or

Zone
hexage Ibeddgion tdependimies theseataish wr@arsadﬁ%éﬁf&@@d@%“%“%%%tca ps petal

alfls, taht%téﬂ@@%étaﬁﬁ%o@&nst Be., BirseiiddRALERE IThe ugddi@it@Beh ih Sonjunction with

”ieﬁsgi%'ﬁﬁ Pg@gar}s o_{ais)p neds ?s advantﬁéeroﬁs sfnce it é?{] ynw %pg’ra{eg off from
therettyne egain With qongitérahie ﬂlﬁQUlWel@)aéqil@rgﬁ'@ r¢a§hms§an fysipgr comprise
cb@ st N8erns aGdHs pilopeﬂ_é‘q bhtbnE ECHERteRe JAMeBAPentdrie, 1 hexene, 1-heptene

aBtf‘P Pﬁ?r %fc%@ﬂ%om%%feggueaea%an a&sg\gegﬁegﬁr?@n Clio%g%f{%gd ﬁ) moﬂgference 18
gesrclhangy@essio waish E@ybp@ﬁ&p@lmzm&wmequ il 1cWFﬁﬂ*énE€é°&f constant

BRI cbAditions, the cdn@tltuérﬁ‘seof(ﬂfér}gﬁﬂ&ﬁg’esrﬁéd ?e féAhlﬁ? tl'fetfgﬁs Iphase fluidized-
rization of ethylene,

bﬁﬁéaﬁ?“%ﬁ@éW@aWPéﬂ%?ﬁéﬁ“@%%ﬂfégg &®cl e gas) conpri ses

a mxture of ethylene, if desired a nol ecul ar wei ght

Tﬁifgéﬂaéfy(?ff th%lé(églpi%%e ﬂbTMiQédJSJé%ﬂeéuml m& IRAN & BEIMiRE bY thetcbéiihg
S ur

e O eTbors. ST G5 A0S il B4 e

cépacit)hees trEddie hicale® mapsiticausiitie raadties gesuhalas imestads, On the pressure of

1 Ydkign gé'%rbtr 'aﬁkiﬁ&H tﬁé cofp@fyﬁﬁleb(z%ﬁorpglcéﬂ&ﬁout@éﬁe it 1§theﬂ>lll},‘5éﬁwsable to

e used

\A@gsgaég§§ﬂﬁesdgf frﬁr@é)ngtoap IBO% %@b[}gropﬁettg%wvaa R?rgn utlarly ﬁe@e"afably from

15 to 6 He mcpanlcmaﬂ fy)rrbbtosas‘p%a Thedoalifd carrginazo dppﬁ.pds on the reactor
té?ﬁd%\/ét@r@ &t \ﬁg g X JBiyreRskisenh ak f%ld?i'eé Béd:l'é lchi¥ied b1, For the purposes of
ac

ﬂ@sar@%saoféfreeﬂfwwgors ejéﬁ%g%f%%feaﬁ%ﬁ éVOH&at Sl Péﬁgwi"fzr@mfﬂ& ja125°C,
particmé4rly\preierable fiem 74 thevsediayith lenirepteeaein tenubpér ecitob s rarge
P e%@ﬂ)p ﬁ@@set f1 go&tonﬁ%% df ﬂ!‘atl@él?Hglb@er@ﬁﬁ%%mbéﬂat@r‘é@ GRS Ber part of

thls range preferably bemg set for copolymers of relatively low density. Furthermore, the amount
of catalyst introduced determines the product output.
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given to a process in which ethylene is copolynerized

wi th 1-hexene or 1-butene. To set constant reaction
woanioszoons, the constituents of the reacti on gas/E@206/000783

be fed into the gas-phase fluidized 25 bed reactor

either directly or via the cigcul ated reaction gas.

The capacity of the gas-phase fluidized-bed reactor 1 .

is known to be |limted by the cooling capacity of the

ThE 'cétgl%é}ght@é#ﬂ%?ﬁglﬁeqmr&%d vilthe 6PAbicgtafafAsbing deSices 7, for

ex%@ﬁp)é Qpar}fmsgiryt r%%tﬁr|ngd£v1f;%§sqjoesgg {rﬁp%ﬁr:]}\ %6938 \?hlct] IQ ﬁereby fully
indofpoeetedadyiraference. trh@mpmetisuwi® thef degessingdy megos pf(pﬁop@gg |t¢s,

paﬁltsulg@/ a‘aganrgérbgofscfea tg@ %Ieié‘i@rddél%ﬁ KBS tcRY dahféd oQBy.md=as 6,

adv) sable to e
PP T OIDSE! G BB 1T D eoRhSg R nleoy iy
inddedotateidyasierengy. Eheprapdng if preferably lisevise tgkqvpﬁ@m the propane fraction. As
ca%é‘/rs{s' iy lp@srsmfitg s Zalf Rowin ies of-EQt%lyQLdehré@h ﬁﬁ@lﬁ@ fot* MleﬁH SO

ehds on the reactor
potymgj FRPY PricYarmegHon pay H%mg?%?fgreg%ac%@g\{m ghrggl,um baged Phillips
caflysts ah@EinglBsitetataNEEeH pafticultrimeetplocaesstalybtst without being restricted

thér?tg Sl lth%gJB rdotzes’ 03 g%q)\‘ QAL AYRRS, §|ﬁblé’y9fei%a%§ysfs%m@§r" s@t M‘ﬂl%chromlum

t
e gy RS A PRl P i (gl en
us[lé’ll?@@theﬂi)e[oﬁf/amh@bcbnypdn&dimdSlEdippfprrlate cqupbgnmndsalsgffurther additives and
au&%r%ts (;/o% b)(rﬁl%r%lﬁbf gﬁgﬁété éy@r@%afa%g%%aﬂta%% k&Y 3dV8nthROBEly, with

el ng set
combiveligrer difeset SiBpIaIt Ea1gy TR WAREF TS et P ge iprgpilized
to@eiied Bh a s@fpoft df ednytetmétared oshacsaly idettier mhcters t he pr oduct
out put. 40 WD 2006/ 082007 PCT/ EP2006/ 000783 10 The
catal yst or catalysts is/are introduced via one
Depspdingert the @glyﬁy{s@f ﬂ*ﬁg)ob@gr Reglicles usqaay havgmnguzgyf from a few
hdﬁEl@B% Qfewﬁlhtﬁnséi’fa}/mﬁn&hﬁﬂrh ihg catR\of Cl&ordiumoﬂatm/eté themean particles have a

51% cff g?@ ﬁggu?fﬁ?o WOQ_EI m. 20 chﬂh%t%}é%%&tzh ler EAGQIPRE He8F piicle size is

n co on w degaSS|ng by nmeans
abofit 190BpaMe. M-t is particul arly advantageous for the
netered addition |ikewi se to be carried out by neans

T%&o@ﬁ%@ﬂ%&%fégf efrro\%PLJ (g I,r}z?a)étome g%bnﬁgl?dll}/ GidioHe B P8 BRduct offtake

linen & GThsrastieidabye diesherasd centingously of 615%9%”%058% M@ gisagtiguous
dlthK@W‘bﬁlﬁg b@t‘é@r@d fT'h@'?SbEnIﬁ@r iD Fredaied ehefnlidia toa f théd\gas carried with it in a

I
decg%sgr? vgte.sev\i] ﬁI&CHS grﬁgo(i w;tl% |f|éco ?rgéa%e Q\Jhiph lﬁgso WL LIRS uBfas described

inpudre esail bedowi. e preeaurd B meaiegwwg VesselRy abRyt APt 1YPa, preferably
0.4% %gi 335 Mlﬁéit'l'ﬂé M§§a§sm§l5v rﬁé@n’drdif Brosend réduiced th Sesidoaltcantys bsfurther 1-

olefgﬂs glng, ge%glvelww%rw%l @E} SX Sasels efgrt erx&% lg Eg%grﬁ?@%% Jarpi@g IE&ymer
partindespia Eqresmssof gbout RE5Privyansisht, piefesatly I67 tha e by weight The

dég%@d)fy%ﬁlﬁnercﬁmfés%% sdBE@duKﬁlfy@é’kVe@ Fro e dbRBsshigagbser 7 Blambans of star
one

fe@?edﬁgg ?'?do%nYﬁ%{F%F % SN9S' %{?8{3 S owhﬁ/ﬁé%@ﬁﬁ% ldb§assmg by means of
nigcdanvoa &$ mcm#mowm/(&ﬁ@ﬁg i$ carw F]' p,paqvgnt '@BLH\B%’? fromy jsgyelling
bé’erSfr%mfdé\?vEQ%mWR bp é(p?p%ra%ﬁgs mﬁMP{é Jjégaﬁén%svessel 5, a further propane gas

tions-of cat al I
stﬁ@r’ru%aégs é%d\)%‘ﬁst %@%l%f etwg\?nt Hé/ ste fﬁ%dc fé ¥I§é ?‘e)sadgr%g tifheS Bf the
palyrhéren atiegsissing essséltaes lpsveshyi§ Enubesi ang SmOéHSéileP%@mg PRéhe content
oﬁ@ﬁ@ry%ﬁﬁn%/opglkémgw g{:??odIZ cé@oh 88RkEREfRBY @reSBRIMMKdS to 5

or can be netered separately into the reactor.
he¥pendi ng on t he catal yst used, the polymer particles
usual |y have a nean size of fron1a few hundred to a
few thousand mcrons. In the case of chrom um

catal ysts, the nmean particles have a
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size of from about 400 to 600 pm and in the case of

Ziegler catalysts the nean particle size is 20 about
wQ30/08288000 pm The pol yner particles are takearTfEreiws/000783

the reactor 1 pneumatically via one or nore product

offtake Ilines 2. The produci{s can be di scharged

conti nuously or discontinuously, wth discontinuous

di scharge being preferred. The polymer is freed of the

Thggbso\ﬁlhl&?‘ﬁe}s tEn Fn%é% P g%@ﬁ'n&t‘ ﬁaa‘?tlc\@stirhthé Heda@sﬁg \?e'ésel 5, which normally

assl Nng vesse freated with §P it which
Cobt?%a%'dﬁﬁp'@ﬁm%s B@Hawfl{@d’“ﬁp's RessgRlad feﬁ%%e 9%5 SIS
thelgdsad largelpliewd of EiefinprdestsThepuiifiedtdae istegasssaign ¢ egspessr 10atoa
pré[s%lérggpﬁ m Q'OJEO 9 E{ﬁb ?ggferaglg?fﬁBQkéll\XPa Oana§ Eﬁérgoﬁb@ni\@%atenal has

assi gane reduces du%\
oegRFGTROC 1} QUSSR BUT 41 SHICATIo POV S RU P araton by tktlaton
nonvol atil e inert gases, for exanple hexane, adsorbed
In %?r& Qe%a%%ry W ?on[‘?%{)%d & f&g&@h&%‘uﬁ‘fﬁt% Qfow%ﬁH%fr&tlgﬁc@ntammg
et@@nas@@fgr@é'a cwsyrr@e@ssgahaw Jeibyleng %ﬁds%ﬁfﬂfé‘écfwéﬂﬁg Vo ?fa?ré’é’ﬂ“e and
po@@@ﬂfuﬁ‘th@r ISR FiIrétgcl¥ §aSEmpbndiis live apdrogen (S &ectioh)ge sprsated off

angi c? eéedc fP nv&;}g ?o% otf %b%olgﬁg @Esﬂln%]&s%tbr‘a IIQQ 04 to%tlﬂé)r‘@g;)cle"@@ ife 3. This

egassi ogen or
endese mirwaation okam @nylW%gS via thegisepaier sygtem. ?8%#‘%9*8}4?“6 goes
bacKRUkd §d|ﬁ]$erfzgt@ﬁbwuavel ling back from downstream
wor k- up apparatuses into the degassi ng vessel 5, a
further propane gas streamcan be fed in as barrier
Tagryoidetumtaion pietang in the eltpait.vhicd is hePPEst efdhrgatkeprng/oris

geﬂfara&e'a &s %@y@ﬂideDndgfbo‘yh%ni@@fﬂ%ﬁaﬁ@ is\beeIDElvisaheethatemmes line 19.

Tﬁeﬁ*{aﬂgalsg’la&egfﬁhge %a %c$$ g {%gé] g)ga ﬁgti}(%{: %oéj'e%ﬁ' Wlﬂrgthggg ane further
urdegiable bPpesidasts elderwise a¢@imulating Bdhe @regt C%ﬁc?@ﬁ%mw&é WO

2006/ 082007 PCT/ EP2006/ 000783 11 The gas which has

been freed of the icle b .
S'WS‘%‘@”eg'scr\‘/ﬁﬁs? %Caﬁa‘%r%%/ rc’pacon %\e%nassjc'dg o ﬂeélﬁ g tﬂ%?’g&%‘"n&ﬁacmn
(trmorhicsof obluentl 2)anayexd féd in@ figrthet colwrsnsria@éré%wrt $ePpigte g eropane
reQ%sfa'n!j tdonSentrBie WY 1617 boilifdcoBiAt 1ksS ethade) elhyledd grithydbgérne

fine dust. The purified gas is conpressed in a

conpressor 10a to a pressure of from2.0 to 4 MPa, -

T!mtwltehatubry th2. figst sepamatisn Mbemn dhwhi¢hsare ghricapd indelefival bigh-boilng

yaRScEfhbad C@aﬁaéloﬁbe&fhsﬁ%fgs@érﬁgly%ff Brobéheathle lofihei tlolefins and saturated

-. »@Ep%%r' RO R e s T

separatiorgeoiueth s EssesiEinpae ipwnamob gbtﬁme.nizat tfae ok this Seqong separation

cdil@ed, Q/ﬂllecé?lrhfeé\hé}'hg&oca%c!?% |a?erkﬁeseﬁf ig Rk, Q'ﬁél&blﬁrﬁrh B@esigned so
essen

thﬁtrtai)%éenéﬂ%lg%ﬁbtyg50@@0@5&1%%% Fane LtFJter[i\S ora, Icn:e%lﬁe is g5>referably
Iewﬁm@@ mtot% bindibattoy dihgegrmnis [e€2then 4o1di%, mprre@os@@ﬁatpéﬁ%and 15 Paata
Esu;lgopré'sr%greco@@\{?)(/@g rfegﬁéal\reﬂemeoéép@rﬁde%@of@l@ é!mbn\élcantérh%f the

as return l1ine to
Pf@ﬁ%fﬁrf@gt'%%ﬁlaﬁﬁ’r%‘m 95 H"edFO‘%er?éO%%ﬂ&?P aHas 'rSL%essra""’“ °°i%“é‘ 's shown in
figlirs? Baagexasypet em since the ethyl ene goes back to the
pol ymeri zation circuit. To avoid accumnul atl on of
ethane in the circuit, which is X l ct ofb eq? a4 In
NG FERERVE SEIPBITPE NOESTGURAY S bi1e 2Pl CoPBRL LT tHRT RGeS
thROVay ey higtalbdiliag fractioh asreainisg bk édtherf f-olefina ahdh elkatel daeng 4 to 12

%H& ?riﬁé Q%e&s?ated III?I% f%tlgggg Eﬁd §fféh:@é'r&et9e rﬂ)rchi@ctf Qgtlllate ) is split into a

Toget h er wth the
cl@@rh@{ﬁ;@np fre¢tipa and the low boiling fraction containing ethylene and ethane.
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undesi rabl e by-products otherwi se accunulating in the
circuit can be renoved. Since ethane discharging

woams@s2ml so propane | osses a side stream of t RETIE®2006/000783
boiling fraction 20 (top-product of colum 12) may be
fed to a further colums (nof2 shown) to separate the
propane residues and to concentrate the | ow boiling
content |ike ethane, ethylene and hydrogen. The

ThQ‘&Eé'@ﬂ@r g&mm & 'agné?éu& %Eovﬁﬁe %@& bl@lréd GrDthél B, 14 RartMiiicl ihe@rBount of

In relative rocar.
Prenagpe 9@t@m§d ca&pﬁ §§t§re B ﬁl@%@é‘g%ﬁler vig h? p%zyerrﬁ/ @15 gﬁponz?r%?thg (s:g’cond
sepdrhtn chiumh ef bys vanedomd ietteenl the 28cdmy distitetierbentunn Hraad the
deé%sg nY 'c\:lgsﬁ%?ll ?}Sépﬂﬁlﬁﬁdf i) plrdggﬁe |Jﬂ$estpgct%f &ﬁﬂ&ﬂz‘-ﬁaﬁ ep ﬂﬁl@édc@@by the power

as a separatio sse
of B@r\/@p%gzgrfé firsd cQlypry Whisgth gfzor}tﬁg % Wegqu%%ﬁ?ogs n 6 0oropa}Qe is
adfeRarAthe@fluxaaicinthe BBcondisépaeatiah toltrea¢. dihe keyehesiue bighgbotiom

pr%@ttlf’? Pﬁéssgggnd s@pa{rgﬁp Qﬂﬁﬁwﬁ mo-maeoecb@’owmﬁmcﬁm deet anasly 6flising low

e conten drocar bons s q
presspesteqe asimegtmg@%hu&aqq t‘h% gping fﬁagtfogrv\g |1>ple Ngy ST ge temperature
oftHéa;aw@ bdttorDprand atijbetd Bf mednk pf thadow sf disifiae (GReractlon) in the first

seg rstngn Ok eﬁ%o%g!er{(%née bf %h%Qet ?ntgrﬁ‘ ofthe &039164%9%%nm% power

Pe O respective

e
ofteeraprtist Gt hewheasl arasircopwser;ﬁ%ﬁawescemftﬂ?eoﬂs’fégp%{aﬂon colurn
12151 B¥winQR aﬁfexérhkﬂe moigee of Treptghat the heay Btrédnetofthe wporizer of the column

1215tﬁg Bha! at I 1 col M'E?ethﬂ%nségﬁ #a ﬁkcﬁ‘)ané fr&%r? Y aﬁ%lté?ﬁ‘at@é(%ﬂplmeooth of

SIRAt] Ve
the ecpjlahraat qao ise 6F (RARSSERIE memés@aﬁ%ﬁpg@aon i o gty %%P%fawmf
althb&yhhi i9 lés;b@rb*eh&ﬂ Thé B&olraBmp@aiugl dicoignt heisfregutateerby mass flow rate

ofi@&gﬁngsctﬁﬁ qua? b%? nrﬁ ?emrb%}é'td?gsﬁbu@%n]d‘?e on‘é%S@B‘e l@@v%ﬂ@ug‘hi“to allow

77 sTPsta terwar 0
thpheading of thelbetom yageripr quolsrpn 16 by lgwpregsure S€aR- B H‘ﬁéﬁ%f hand very
hléﬁ t@ﬁxbér@ﬂrea@ﬂulﬁ Be alddkeslpprgs theaolymemzatandfathgiengand further 1-
| %/E % q g&hane 40 WO 2006/ 082007
og@? ERSHBET 83 12 The design of colums is
generally known to those skilled in the art. In
IRANrS AR lwﬁfch hbd s FONRE inGthis waYy BR3MNRyabIiatheetbpaanined6sethe heat

eﬁcﬁ@ggétyﬁaa%ega ﬁg?rgﬁ\ptﬁretwgecn ?rsnf%g]{ 5 g)f Ot@gel}{\ﬁﬂ% oﬁé:ﬁr nggfomt of the
Pctb}emeﬂﬂeefellahle teawpoh Oy, ond ﬁubaequ@nﬂycfeqi mmhq_segaﬁﬂnqwésel 5.In the

leRgk| MR SHRkry dEBRsRY b thy p@YmdéripertipleOR2a®ied duti2as theGtripping
é£ene can be influenced by the power 5 of the
b9%58 r of the first colum, while the content of

hi gher hydrocarbons in the propane is adjusted via
Tﬂ{l@w e dnd %ot 'opthé BroEQ’% @Q&@Qéjeg‘é% AtHeqdlyeet o esidual

u
R T ) A0S a4 B BBt 4P 00 en on
tha tmmmatldn o oliggrriecvigelpr Rarbiaviedy eaanitnef e Bropyrp irBighly Apcreased
fggh gbav0|d ongoi ng reaction with 1-olefins. The
enpérature of the liquid bottom product is adjusted
by neans of the flow of distillate (C2 fraction) in
Théesefdf tretpradp@ne essaf@tréraevaas therheat of pelymiejretiteasdeeriars fdidhe

d& a@é’:h&&%& e LisQfnakdist &59&@%&1@@&& high dégﬂeet 5T@ed@@3 both of the

et At A58 808 PSR R TRy v
ah@frah enviccirgicalnpoéx afivEve Furthefmeyerpeor2ne T4eea ﬁgr‘gﬂq:gmtlytgﬁ@ter heat
{,b%%y f&d A f&gaeh %.thnc\@aggg iné %atqfscmge colum 12 the

e content of ethylene in the propane
fractlon an alternative, one or both of the

TEOh-hiexede @acmml teRareeenrieph acibe bitiore froerthe sevendeparatien ehimn 15
isLlIarr]é Fecn%ula%or\% thgﬁgﬁreﬁ'}ﬂ PR sWAk & condensation vessel (not shown) to the
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15 although it is less preferred. The bottom

tenperature of colum 15 is reqgqul ated by nass fl ow
woabws/08zf7t he bottom fraction. The bottom t enpeCatER2@®6/000783

shoul d on the one hand be | ow enough to allow the

heati ng of the bottom vaporizer of colum 15 by | ow

pressure steam On the other hand very high

tenperature shoul d be avoided to suppress the

reRﬁ’ArM nﬁr‘ r‘éﬁédecﬁ'r‘es‘éﬁt @h RMbseR@ntsk drhiibyRe for Ineteding fri rasction duxiliaries

suml?si :?rf{ étatloish)r [nﬁ nga)(s?agerlggﬁé%an%aMSieﬁ 8P§r§p§£%|cp occur despite
thd Gsetad thelpeochssadf thediehtiangise cormensaiest tydntfogu%twﬂ e fogf@ia émounts
of Y}’@ér&!?o a%e fn'id)tma rech@e 3&%9@' /Qté’rrtawélyﬁ Qzﬁrﬁcﬁﬂdrlv g ZRpQ@ientatallst used, the

Pf%‘iﬁﬂ% 5&& a% LY 5 spEe {r?{? 3“4 %&d 8%5%}5'%1“ éep\?fe’%%“e ”%é?r foy gatplyel feeding.
degassi ng vessel the primary degassing of the pol yner
A Bf?l-[ Eu'la‘?b Séva'nt% SR rhabﬁéét 9ot ROQudrRE ﬁ:béﬂaaﬂﬁh RGo be 5séd0‘6rﬂhé Setered

kTN N i e S
7 ntrtherbctonthaniddhustvepdrized, @b Hgdoabrsl it BiR 2094/0B2229eHiegropane can be
usgemtﬁ.emglnq.gaﬁ tphoPgl yg&y i zation and thus the

ormati o ol igoners (gels). Particularly the

gquality of filmproducts is highly decreased 30 by
TiRURB dge kepardiénbofifsen i rédeionmas pethe cyssnd 4ﬁqﬂrdeém@a$ly gfded to the
préglﬁ:t i (ﬁ?etdeggﬁsplglvﬂg%f? %Q‘h‘ecﬁﬂe Bt hﬂ’éel:‘fér B&Rathvely fddick into the

egassin rreraso es 1

) rea@ﬁr %U@hla c?ﬁegt],{s mp adp ez S,pobs(%ﬁ.f) tg? re(chglng gasobefore entering

thetjrydne reswainglthaf nd detivedetas siesiguagater fhewdhgashing gessel 5.

advant ageous both from an econonic point of view 35

and from an ecol ogi cal p0|nt of vie g thernnrew ilustrate the
It mey B%ﬁr@pl}@ggeqithg’q tb?ﬁsqeic@gﬁmp%ﬂ r@@r@saQeéi:rqug gre naeéﬂ%laewey o illustrate
intdh@on &idtdoogetbnsitite ahestivticre asesticulae theamecess cavhaioge apfliee to other -
pc%Jnhm e“?lzgﬂgﬁ Rgalggssgg% tﬁ?eee%%ﬂ&sgé‘ Eﬂa%g ed lér{é atshﬁatk?/@lglth%ﬂlboﬁlﬁ%m ponents

Ion co /are rec g@
aut@m%btg%r@ BEeOPRET A7t N SARBAN S GAT B SV G b e @pimer by
m@é\%tof BIPIMR) ant @rd th Be A MEY RGRISNES EO&HZ!IUBCIFWEE@Q@GB#CTIMZ&}S’ means

rea e
o SE e Db AAE et g0 bsemuaRy ) O
antistatics or netal alkyls (scavengers). The snal
ThOS8&Mt é}:fpllcﬁﬁl@rp@lélﬁls\bhdarﬁﬁofmrmdeS’p’dehteappllda’eaorlm 16R0a5H®5 506.0

WF ﬁte Pg@@ g}cmg‘éra gplhg%ﬁ] a/'rgﬂr ﬁge Ang&%ﬁ&g%g ?FF? E’éﬂs of this application are

appr unt's resh propane
relatecio triees ?@@ythﬂ‘@f\'gé\%mﬁ'i?ﬁ%d 3. Alternatively,
particularly if Ziegler Catalyst used, the 5 propane
£ have its source fromthat used for cat al yst
6@%% @ration and/or for catalyst feeding. A
particul arly advant ageous aspect is that the purified
Tpe ety of gases lisoharana; Sexene ara puyirnerdtng rpelamerﬁﬁmq @Fegponding

@r &@gs@fre\éﬂa\fe ﬂ:e‘éﬁ dbt@fn&néﬂﬂy@éb‘é%tor@ BReMents Br two typical polyethylene
ressur

t I
p{oﬂ cts %sg@taof leg erd@wﬁa ﬁ\{f)&'}akl}’gﬁ tnéegr% % g%g}ﬂe&%aesga&%gunts of
sﬁiﬁ@éd 0eR229) haheep capdaied ¢eny fm;iamfotauggmoplypafnm eguq@ws to achieve

?Jehf?é{*oﬁ of AR d RS xfhe BBBW 500 ﬁprfw i ﬁlaéiél She §l@@lﬁﬁléﬂ €k of the
fromth reacti on f%llovxyn tgae IS

FHPRHERHEOLLTS AUBEE SR e
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product in the degassing vessel 5 via the fine dust
line 6 or alternatively fed back into the reactor 1.

wonodgsliszocase it is very useful to add a cat al peT/EP2006/000783

poi son to the recycling gas before entering 15 the
cyclone ensuring that no actiye catal yst residues
enter the degassing vessel 5. It may be enphasi zed
that the specific enbodi nents descri bed here nerely
serve to illustrate the invention and do not

E&ggagltute a restriction. In particpjar, thelprocess

cdll dI SO OF€ dpplleu to other poly Bhléatlon 8TOCSSSS§Mp$

GalplShB/PE ondensed—ph hromium {

ol
V€1

ase_—as—Leng—as—
Oeingjty- boi | i ng conponetkgsn °P0 (e.qg. but @t/ but ansésﬂ.2

FQ%&%ﬁygég%ntane hexgm@{hexane) can @g removeslgf rom

t-me—porymer— 0y neans ol pr opane an reto renoved
ReACPHPEARAYTE | n_addi Fobn, £ ur thor chiibdi rent bl By

lllllll TTIC o lJy ||pu||o

mﬁaﬁhm@hmuse can be [wRE of the invedbRbve ide@25

1dl$e§q%ﬁé &%ger%geqnal SO c%% vabl e. The| ggesent

apprtCcatton—<irarns pllUlIly of —the Germanm Pa §8
nEgfio 10_26(¢8h0o5 506. 0 P8 which £y

Sonemtypor at ed herein b@/kga‘?cﬂammn]ce. Al D.0per cent 866 and

F‘?@Ea%ést?gamt his appl| Cﬂig/h n are relaj ggbotp A5 $509X Cept
anptes—30—The _sotubi y of

RjediskResidercer{imieane hélene and but ene3Pn the f\;l\b\lrmr
and the correspondi ng vapour pressures have been
determ ned by | aboratory experinents for two typica
pol yet hyl ene products using a Ziegler and a Chrom um
catal yst. Fromthese data the necessary anmounts of
strip gas (propane) have been cal cul ated using
fundanment al thernodynam c equations to achieve a
concentration of hexane and hexane bel ow 500 ppm by
mass. The production rate of the 35 reactor was 40
t/h. The results are displayed i'n the follow ng table.
40 WD 2006/ 082007 PCT/ EP2006/ 000783 14 Exanple 1 2
Catal yst Type Ziegler Chromum (Phillips) Density

[ kg/ B8] 919 942 5 Reactor pressure [MPa] 2,3 2.0
Reactor tenperature [C] 85 115 Degassing pressure
[MPa] 0.25 0.25 1-Hexene concentration [Vol% 3.3 0.1
Hexane concentration [Vol%4 0 5.0 10 Sol ubility [kg

/ kg Polynmer] 0.034 0.019 Propane stream [kg/h] 3900
1500 Product Residence tinme [h] 3.5 1.0 15 20
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25 30 35 40 WO 2006/082007 PCT/ EP2006/ 000783 15
Li st of reference nunerals 1 Gas-phase fl uidi zed-bed
woeeamtos20072 Product offtake line 5 3 Recycl e gRETIEP2®6/000783
4 Cyclone 5 Degassing vessel 6 Fine dust line 7
Catal yst nmetering device 101588 Gas return line (C4+) 9
Recycle gas filter 10a, 10b Conpressor 11 Heat
exchanger 12 First separation colum 15 13 Cbnnectlng
urn line (C2) 15 Second separation
L'Sk&ﬂgfer%ﬂce%%ﬁ%ﬁaggpane line 17 Heat exchanger 20 18 Star
feeders 19 Ethane purge line 20 Fresh propane feed
1.1 1 ne G25-pBéke fi3BizedtBedEa@G06/ 082007 PCT/ EP2006/ 000783
5 16 Ol ik JﬁFgm&gocess for the polynerization of

ethylene or of ethylene with further 1-olefins, in
3 whi ch Recycle gas line

Cyclone
Degassing vessel

4

5

6 Fine dust line
7 Catalyst metering device
8 Gas return line (C4+)

9 Recycle gas filter

10a, 10b Compressor

11 Heat exchanger

12 First separation column

13 Connecting line

14 Gas return line (C2)

15 Second separation column
16 Propane line

17 Heat exchanger

18 Star feeders

19 Ethane purge line

20 Fresh propane feed line
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the ethylene is polymerized in the presence of a
catal yst in a gas-phase reactor (1) to form 5 polyner

weoaodeiost@3 and reacti on gas conpri sing propanepramnaP2006/000783

unpol yneri zed ethylene is circulated to renove the
heat of polynerization, whergn - the polyner
particles are discharged continuously or

di scontinuously fromthe reactor (1). 10 - the

m@ﬁgyner particles are separated fromthe major part of

1.

€ concomtantly discharged gas and the pol yner
particles are degassed, - the gas is freed of
entA grbdeeelfof the@olp@eiidatorest ethyene otdiethglase with fadpsar @tedos, in which
fl‘ m | W | i . t I" i 1) to form
Fr O Sy yplenied b BB ERTE Bl EbbbiRe eatior ()
1- colymierrartisies &N ERFEUONIGAT PRBPTISING AT opere i gnpalymgRed eibusne s
i N gclidteSto réRRaRH neanofpoRgerizaBéh, wharejpr opane fracti on
is separated off in a second separation stage and this
propane fraction is used for degassing Ihe,pol n?r
part i cltesspaines harkigescrre Fispharged CPRIBEUSH, of dizFAN %°Hé'y rom the reactor
partial¢pressure of ethylene in the propane fraction
used for degassing being less than 6000 Pa and the
partial pressure of the sumof further 1-olefins and
al kaneshépalmey pascles @yasaparaied Bore Kemairr aRbAEG sPneeraiantly
pr opaneyidchagid g8 hetRGolyesspdrivtss aldf@sded, 2. The
process according to claim1l1l, wherein the 1-olefins
are selected fromanong 1-butene, 1-hexene and
1- oct ertke gasd$ Heedidf entediredieg Paffidess el ect ed from anong
n- but ane, n-pentane, isopentane, n-hexane and n

octane._ 30 3. The oces ccor di | :
pr ecedi AH9H '3\???@{3"%{5)%? E’Wf O@R%?%ngr} %chn E’g%_? %Ylg@ﬁ (Serﬁlgjm = high
in the ywiliog&adion cendaininmfurteer[1edafing eraatkapeshaying Gipmi4do 12 carbon
par ti culighs h@Sfst biiaRuiOn 2ugR] % 4. The process
according to either of the preceding clains, wherein

the patial pressure of 35 ethylene in the propane

f ract i omprogarledsstionfiregepZBdRA in # seopad saraighigl stpgend thigpropane
300 Pa. 4 RiionliB Gs AR Sssitg B shlyitir baHiddtyigtharbéEfrom the reactor,
precedi ng clainms, wherein the proportion of 1-olefins

and al kanes having from4 to 12 carbon atons in the

pr opitiniee parti@ pieosure sf dimganetrnthe p@pane frastion uspahfopaegapeing Raing less
| es?,aﬁ g@% FL Dt 3%’317;5"933%@ A QRGLREA APHRer 1-olefins and alkanes having
PCT/ EP2006/ 00078 17 6. The Prﬂce SS@C%REQJﬂgoégaany

of PB4 BcRAhoRGioPtsdR g PrRRARE B3P "/ PolF pressure

of 1- olefins and al kanes having from4 to 12 carbon

pat o?ﬁe ;ISrPceE FccBFd%ﬁ@@aiH AGhbRM ths1-befis drdigdlectelFOmPanongN-butene,
| Cul ar

ess than

ar 15 Pa.
P 1-hexene and 1-octene and/or ‘gne aﬁ(anes are selected from among n-butane, n-pentane,

isopentane, n-hexane and n octane.

The process according to either of the preceding claims, wherein the proportion of ethylene
in the propane fraction is less than 0.5 mol%, in particular less than 0.2 mol%.

The process according to either of the preceding claims, wherein the patial pressure of
ethylene in the propane fraction is less than 750 Pa, in particular less than 300 Pa.

The process according to any of the preceding claims, wherein the proportion of 1-olefins
and alkanes having from 4 to 12 carbon atoms in the propane fraction is less than 0.1

mol%, in particular less than 0.01 mol%.
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5 7. The process according to any of the preceding

clains, wherein the circul ated gas conprises propane
wonowwszoopunt of at | east 20, in particul ar at PCeEa®2008000783

nol % 8. The process according to any of the preceding

clains, wherein a maximm of,10 mol % preferably a

maxi mum of 5 nol % of other gases or liquids are

present in addition to 10 ethylene, further 1-olefins,

6. g@%g%gﬁggg@% ?%%régy <|3fqhé &gcﬁdﬁ@% a%s (\/ﬁgrem E‘] va:gg\ﬁ pressure of 1-
V\h@feémsrarld laékatksgwaing figm dﬂo ﬂ%@arbwt@iﬁw tftﬁf‘a"rr?HaE? 8%0’“89 Is less than
neag§pgﬂnBaﬁn@ﬁgggmgnﬁ5agt|on and the separation of
the polyner particles fromthe major part of the
di scharged gas is carried out si mul taneously and/or in

7. 15 Thhgroseasecpirdingto anp of trhereprcigeipimawe Rt CCYEA P21
t h%or%&‘éégﬁoﬁ&qef%h a8h BB ountbedt ®ia8t Zohie pe@agiriz0Rag@s nics.

taken” fromthe reactor (1), part of the reaction gas
is condensed and is recircul ated together with or
8. Se[Thk atoebss docarding toany ntibe oiepssing oipims, whereine Meadpy ef 10mo!%,

1 1 rélgg}gbl% %%ﬁﬁmﬂﬁ @Qﬁdﬂ% QQ oih@r g%@k!s &fllqﬁlﬁ@arﬁ hesedimngidition to
ereln ow- boi | @Sparated

O e s e PR by AGP2r 2 e
the reactor (1). 12. The process according to any of

9.t heTh@ ﬁ?o%gg' J&gorglhé‘{o%y ohhe Fn%béﬁl@ dMirg8) wheieln tﬂé}dég’aéémd &Itthe

tainin th anes f
2 o EAaRd o S B P Reios b A SR o o
st ageicies frorachier ragibrate df the distiargedaes srca(iey out Bgnultapgeusly and/or in

pr rding to any of the precedlng cl ai s,
mhgﬁ%%%” &%east part of the ethane " separated of f in

the first separation stage is discharged. 30 14. The
1(]Dr OTr@$BocaSTARLoHing td any anie pfeceding gaime adiersin tbé saptipn gas is taken

3 d?Fo?ﬂ e T‘é&?tofﬁ@%@r@ Gt tf.é %}%Etg)?régéa t§ é:Hﬁ'cgeggedfé?]G id %&rcﬁv\%ie@ &Qther with
ZOGBFGEﬁﬁﬁvﬁPEﬁFEPE@E%W%ﬁ@?%§’ ﬁ§%i§' An apparatus for

carrying out the process according to any of the

19! qmﬂ%s %c%%rqﬁ]gt Q'Ig%'? Ine! E&edmgfcl&ﬁ@ vﬂﬁ%ﬁthé RACEAihg fr&atlon

¢ont'aining a i c| es, cycle
gasseppraied ofjn e ﬁﬁ?@?é@t'qnét%%és rreé‘éi:(’:’ia?rd g %’F‘ r %agf%lr ;1? p

away and recirculating the reaction gas conpr|5|ng

11& ?ﬁieﬂpioqaegsdac n\glfwg%’grgr{ylo%ﬁwg p?écgél'l faﬁms wiferdi quﬁﬁbomng fraction

conti nuous di scont | nuol th cond
t ak¢0m§"t§”f9ffmﬁ@r {reiefins1ay ajsanes; ReVIBG 197 411 14 PO ATy e?"f()yg &se
Whi gdpalatirestade i€ RORRRtRAd the reacttegassi ng vessel (5) for

13.  The process according to any of the preceding claims, wherein at least part of the ethane
separated off in the first separation stage is discharged.

14, The process according to any of the preceding claims, wherein the propane fraction is used

for the metered addition of the catalyst or catalysts.
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the separation of polyner particles and gas, - a
particle precipitation unit (9) for freeing the gas of

wenvtemszed fine particles connected to the degas&iP®e6/000783

vessel (5), 15 - a first separation unit (12) for
separating off a |low boilingq§raction conprising

et hyl ene and et hane connected to the particle
precipitation unit (9), - a second separation unit
15(15,& dREraRERAN Rk pRocBEORBEIEING toal) loPiRe BRBEERE dtims

r}wp% rZaO botcg{tcg}bmﬁ%?‘ thc]aD first separatlyon unit (12), -

a rﬁoﬁ‘ﬁﬁﬂ%gllne whi ch is connected to the top of the
second separation unit (15) and is in turn connected

to the adWa $ebonteRing ®elBKIrer PaSGIPH! € to

degas teﬂ&agq%o yrr%r&;artolnc eg by rrt@n)‘s o?ﬁhe pr opane
fraction, 25 wherein the first separation unit (12) is
desi gnegreswic dzating {3pcqaedtedib therreaserfe corftyirg dwey@ne recifculating the
the pro A REnhb bnda bhRARegass@nyessel is

| ess th'g%ﬁg?)é% Papan FIff}higc{nsecon yggparat@%n unit (15)

is designed so that the proportion of 1-olefins and

al kanesa praichofftikedine (24 fdr oorlizuaaly bodis@ntinmeusintaking off polymer
propane a&t&%&%ﬂo%ﬁh@%&&& ('T')g W‘:\lt’}#llr%qg@o%%é&& % @%28hssing vé@éﬁ(S for

t han 30 paratus for carrying out
the pr o@@é%oaé?é'%%‘?oﬁ@efBarqueélaﬁ‘Fﬂa’io 14 conprising - a
gas- phase react or contalnlng a bed of polymer

parti Cl rhc%é%rem@ta‘i &?Un\?\té@ fgrq‘%e’ngﬂl% 9%9 B%%taﬁgd ﬁf@ FIQH@IGS

react or circulating the
react i oan%&‘éeddeﬁﬁrqu?ﬁﬁ@gﬁ?ﬁﬁla(ﬁ)e and unpol yneri zed

et hyl ene, 40 WD 2006/ 082007 PCT/ EP2006/ 000783 19 - a
product_of ft. %ﬁ%ﬂ% \{bﬁ rdz?fo{gé)d%HtlH#gﬁ'ﬂo% &flm? fractlon comprising ethylene

di scont § naou: P fromthe
r eact or andgiiaeh CPnrﬁ’éteﬁ th PRI RIECIRIGHED W %‘)SSI ng vessel
for the separation of polynmer partl cles and gas, 5 -

Zn? ?;It Inélsﬁecpl nseecﬂa%h%n%ﬁltg%) %}is[épefr%rngfoff %%'rd{b%né \I?fctl&@&nﬂécted to the

e degassi ng
vessel , bmm@<ﬁﬂﬁ%¥ﬁ§@%ﬁ¥@mP@H1@n|t for separating off a
hi gh- b0|I|ng fractlon conprising further 1- ol efins

?gd{ gg alcp‘rlr(osfnrzeﬁ |ge é g% conrge% e%iQo &QIEJ%OQ@ h%t @d%gﬂ?ﬁﬁh %Fﬁlt (15) and is

PEEMEEERE On
separ at mwn gennected fo té@@%aaaftmm\@swﬁ f5) 5’ 'b?‘i?pta‘}ﬁ’és‘?'? Meﬁ%the
connect gglyrh& phHiBled BPmEdns of he pfdplisd fraeigiar at i on uni t,

wherein the first separation unit (12) is designed so that fhe partial pressure of ethylene in
the propane fraction entering the degassing vessel is less than 6000 Pa and the second
separation unit (15) is designed so that the proportion of 1-olefins and alkanes having from
4 to 12 carbon atoms in the propane fraction entering the degassing vessel is less than
10000 Pa.

16.  An apparatus for carrying out the process according to claim 1 to 14 comprising
- a gas-phase reactor containing a bed of polymer particles,

- a recycle gas line connected to the reactor for carrying away and recirculating the

reaction gas comprising propane and unpolymerized ethylene,
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15 - a propane line which is connected to the bottom
of the second separation unit and is in turn

woams@sted to t he degassi ng vessel (5) to makePCI/EP2006/000783

possi ble to degas the polyner particles by neans of
the propane fraction after pgssing an evaporation

unit, wherein the first separation unit is designed so.
that the partial pressure of ethylene '"in the 20

propan i t i . o _
t han 6%8@0'%2%2%59 {ﬁ{é Sl coRBublae A aBasEhigsly ekBgloffipslyheg®riicles

he second ’'separ ' :
desi gn&amdee ERAR" ViGN 5P bqugp?chnggg %%éagsggéj?éﬁéelgﬁéh e separation of
al kanesgollrasripagicksemd gest 0 12 carbon atonms in the
gLopaggofraction entering the degassing vessel is |less
cl i m E97GFIe PETIIRER HIHOL FRe TP LG SL AP Oh Lot fes connected t
and/ or tehizgassgonsbeSeparation unit carry out a
separation by distillation.” 18. The use of propane

whi ch has a proportion of eth ne of. | . th 1. 9
And 8. Sgres Rt BR v orEegRat e e S eA e oh A0 PP
4 to 12lefify draror alkenes hafind £®s! Otchdan dtoms (cognecigd td the paiidie

case based.an thedotal amount of gas, and has been
obtaingﬁag?onptEE(zas di scharged from a gas-phase

pol ymeri zation reactor together with the polymer
par.t i clascérarsepaiegassit fogsepalyiheofea hopapdtagtinrosnrscted to the top of

ethyl ene. £ORQLAYIRLSNi 35S 40

- a prdpane line which is connected to the bottom of the second separation unit and is
in turn connected to the degassing vessel (5) to make it possible to degas the
polymer particles by means of the propane fraction after passing an evaporation unit,

wherein the first separation unit is designed so that the partial pressure of ethylene in the
propane fraction entering the degassing vessel is less than 6000 Pa and the second
separation unit is designed so that the proportion of 1-olefins and alkanes having from 4 to
12 carbon atoms in the propane fraction entering the degassing vessel is less than 10000
Pa.

17.  The apparatus according to claim 15 or 16, wherein the first separation unit and/or the

second separation unit carry out a separation by distillation.

18.  The use of propane which has a proportion of ethylene of less than 1 mol% and a
proportion of 1-olefins and alkanes having from 4 to 12 carbon atoms of less than 4 mol%,
in each case based on the total amount of gas, and has been obtained from the gas
discharged from a gas-phase polymerization reactor together with the polymer particles for
degassing ethylene homopolymers or ethylene copolymers.



