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position of the m xing head 2 a user can insert a
combi ned receptacle 29 containing both mlk 7 in
thereceptacle 13 as well as a rinsing nmediumsuch as
wat er 6 |n the second recept acl e 12 . After having
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In such a position as depicted in Fig. 7 the mlKk

infet 3 will be in a seal ed connection (connected 21)
wWowaok/0sdeed m | k supply 7 provided in the m |k rBCEPPROH/€11956
13 . In such a state water steamcan b e fed to the

m xing area 4 of the m xing head 2 (please see Fig. 1
). and mlk fromthe mlk receptacle 13 will pe sucked .
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outblt. but a rinsing mediumw || be sucked into the mlk
inlet 3 and thus into the mxing area 4 . The rinsing
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lidu ARG SlifBrobdltht RReda@setd @heaffEtiondnd.0 Fig. 8 , the
m xi ng head 2 can again be transferred into the
intermedi ate position as shown in Fig. 6 in which the
user can renove the conbined receptacle 29 to di spose
of the contam nated rinsing medium to further clean
the receptacle and then refill mlk into the mlKk
receptacle 13 and eventually even to refill a rinsing

a4 o S e o A~



- the water steamtenperature and/ or pressure.
Dependi ng on the user's input and the current val ue of
W b@oakove i nput signals, the control unit canPCI/EP2005/011956
cal cul ate and generate e.g. the foll ow ng out put
signals - activation of an actuator for the spindle
- control t he ctu tor ctric 27 for
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rise to mal functions (blockage of the cooler,
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undesirable for two reasons. The holes of the gas
di stributor plate of the reactor can quickly becone
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In an advant ageous enbodi nent of the present
i nvention, the upper section of the cyclone is

weswensiozd | y cylindrical. It is al so advant agePCUFEPIN5/011956
the | ower section of the cycloge to be essentially
cylindrical or have the shape of a truncated cone wth

a I | er 1nclinati to the axis th
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inHhepolinteeizgims pfahbws 1 n tangentially. Further possible
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E %‘Ig%egt S%E?drét%é Of? Et%ﬁ\%ag%eogg?%d r %caéfl:sre s?crtltgrgag ﬁom 3’1& cycloner}f\ha a
pr@g%tm@radlentmrﬁvalllmeémwate ayelprehi artdé@emi@t@rsurgettqm vgssel 12 and is
Byt RUBB probsct et benedudbiidinRsWi S ke Fiyhe, vel ocity of
the circul ated reactor gas has to be sufficiently high
to fluidize the m xed | oose bed of finely divided
pﬁhqh@rior}:ﬂf theamperisaction@nd pepicof Higdniddie eeqtigﬁ ere is a vertical cylindrical
R@b B WRlch 2&LhARHoAANSd Wth@lcﬁﬁbnte @nd SEHAR4R0 Hl@&ta'ib%aﬁe ;%Crtlcle reduced

react
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el oana s PRt e Plfierzar W SRS s TS el aepine whicn
ﬁ@deysrth@pltrtﬁed gaHiapsie bédkue te reediobeiter ceding. dhe eitip Iigef the distance h;
fbh %tle\b’er‘ehd Mf’ tﬁ‘e {.bes ‘ékté&iﬁtg%@ﬁwér@ ﬂﬁé fhé cﬁ@o?te td fhe i section 6 of an

rocess of
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; . Is

R e PR IR B S S5 a2l o, e .2 5 prosen
8§en|trogen argon or propane. Gas- phase fl ui di zed- bed
reactors generally have a calnmng zone in the upper
part of the reactor chanber. As a result of an
enl argenent of the reactor dianeter in the upper part
of the reactor chanber, the flow velocity of the
fluidizing gas is reduced, as a result of which the
pol ymer particles are no longer carried further
upward. This cal m ng zone therefore has the effect of
reduci ng di scharge of polynmer particles fromthe
react or chanber. The calmng zone is associated with a
consi derabl e capital cost. The apparatus of the
present invention has nade it possible to dispense
with the cal m ng zone because entrai ned pol yner
particles can be efficiently separated off in the
cycl one. An advant ageous enbodi nent of the process of
the |nvent|on therefore prOV|des for the reactor not
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Preferred catal yst poisons are all conpounds which
have a boiling point above the maxi numtenperature

wowrahiosnothe recycl e gas system The catal yst pPCHBPR05/011956

can have conpletely different ghem cal natures. It is
important that, firstly, they have a | ow vapor

ressure at the tenperatures prevailing in the recycle
% M8ystem Secondly, these catal yst poi sons have to
bear functional groups which coordinate nore strongly

tthan @\h%bﬁgﬁs ?o?thtetbglyﬁ\gﬁéaﬂcﬁ\ of 'ofeﬁl% ﬁ’lfpamaﬁlarcéiﬁﬁén)éséompnsmg a gas-
nmetal atons

Tt ovEPeeIRg e epral Yy iy ersne B EamnepiR Y tyeactor for
vapor disciesging and rdapelniihy thd resjcleayad streamecnngtrisiog the luepolymerized olefin
ol ecul,ag cWFdngl?é) I?cﬁ%d‘im& rech gt;a%)ﬁﬁérl%lr fre rUCRANRE re@lgf#atlon of the

polynmeric materia havi ng sul functiona
di spl é9“dg°@86'eéPFté%’ieid\We‘i"i%%VC'WSI frog) fhe Esgeiea vl §P§t°¥°'°”e comprising:
poi sons for the purposes of the present invention

general Iy QQYJEQIQS Bﬁgé \%lcms%ntes Rémgr é@gal c%r]tral axE, whose wall

pr ef er abl particul ar

200. Pref eleétﬁﬂ@ 3angg; rOtEPP”?'b’ HEMeY 'Céﬂf%ﬂﬂé'th'cﬂ?d? ereﬂ@ed W'th acyclone
whi ch hav e irfetV4 peanded @scuitriealgrel2tV8 € 10 cérdaBaxishan 10

000 Pa, particularly preferably | ess than 2000 Pa and
very particularly preferably | ess than 1000 Pa. Wth
regard to Suniddppectionder WopanrdigroingpPeppestier Sakandiwhose wal
gi ven to aepeA@efsdhgiatotitnaly §meRIRRYAWINEN tapdts mtato@n@ird
conpounds Wgéc%lg contain at | east one of the functional
groups - NR "R, -OR -O, =0, -0S, -S and =S,

where Ris hydrogen or an al kyl radical having from1l

to 8 car bonadwieectib® (:slcmrcﬁ@w@rgmg arfe s!éﬁ’d driicids pR&UPRABd from the

Conmpounds whi h be r..a Iura | u

groups are r%cgcr' a%?q i}P él?e rimdgle ﬁe%’“ﬁ? ghég%dn v‘;’hots?]ggﬂ extends along
functi onal ag@’@tm@”ywmmﬁﬂclbd@rﬁﬂdcal or different.

Hydrogen is preferred as radical R but alkyl radicals

such as nethyl, ethyl. pro . sopropyl. and butyl and .
2150 The vt (e edheine Biegfe sy HreRdpe gt neEger secton
sui t abl e, \Wa) Bndriftehyropriated thetnrigdle $astiony3pyferf discharding the recycle gas
the procesgneh hg@geén%gmgflt@barmgtl cular preference is

given to using catalyst poisons whi ch contain a

hydr oxyet hyl am no group, in particular catal yst

poi sombeleathaugtiaHdif (heyistaors i oyl thelowerend odibe tube (5) extending

Parti %’J\n%armmth@&cmﬁé( tom'?e |%g§éctloﬁ1%) o@éﬁmgﬁary%&tehaﬁl%f éhe wall of

conmer ci al | am no

(manu PP en g g @ ieite bt G OHESROR BB fhe dameter
C ba 8y teaboivhatreesterdingtuba(Fie frbine tod GrripéidticuGe fmmrty 7.

The amount of catal yst poison to be added cannot be
indicated in general terns, since it depends on

dat al 5% 2PRFTAGRCCHRING Ieflaim aVRessin Bie rlivchthangight "é%f‘%‘i‘?ﬁx'mum
on t heiametudtof Ok Idwensectibrs@e)fiofrone d tat] inogartichier ffe@as td 1an
conditions. It is necessary to determ ne the opti num

amount experinmental | y. An advantageous procedure is

Bner ei@%a@lﬁﬁéﬁt%ﬁ‘ie?fﬁm%fo i A We”bg‘ieéwh@ﬁ?sﬁeﬁfﬁ? In§e”9h\t"°?”ﬁ of the
an i nuppeesedtion (Ba) &redl of Sledhiydd seeficndBb)tis orh ¥.1hecan®s

detectabl e and then reduce the anount again to a snall
degree. Since the precise amunt of fine dust to be

deact MORBRRIratUs aseRrdiRg @MY of the P@c%@sqla@ne whgreinge upper section (3a)
appr oxi fetycie id Bséribiyagihagcatat al yst poi son into the
recycle gas line in an amount of about 0.1-10 ppm
preferably 0.5-3.0 ppm particularly preferably

0. 5- 1 .The ppneyatyscaseerdiog toramg opfhe Bigeqdingilaing. whiel teelpwenseetion (3c) of
poi somqe%@aoms bgyeﬁteﬂw@mﬁhricatoetabae cBrﬁéé‘ﬂ? Ines @@ whrd¥RedtiBn with a
pure ILQ n P to&ec l¥ S Lti;]u ({S n} n?§

advanF@S 5ginFion o fiessn 484 ?‘8’? MILRIEEAUPRr 1 y

effective nethod of addition is to spray the catal yst

poi son together with a diluent as a fine aerosol into

the recycle gas line via a spray nozzle. Possible

d| I uents are aII rredl a \Nhl ch are conpatl bI e W|th t he
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processing units. Figure 2 schematically shows a
cyclone 3 having a cylindrical upper section 3a which
whaweaswie i cal central axis The wall of the upp&r/EP2005/011956
section 3a extends along a rotgfionally symetric
body, preferably a cylinder, and is provided wth a
clo i nl et arranged eccentrically relative t
Bt r dhe segatq e 3pEs g 0y 8 e Btrcad uh ralan Adsgiton ine (2a) for
cycl oriee intrddettios of g cajalyat egisends provitidrein fferrecyole gadiine (2) between the
recycl&cgre) bhife dyde¢d). conveys the particle-laden
recycl e gas fron1t%e reactor to the cyclone 3 in the
pol ynmeri zati on plant The upper section 3a of the
adycl om&oﬁtiﬁwuwﬁsqdhambdbmeazaﬁbmphioeessémrttfnmerﬁnatmms:mefm
wal | gl Al mog_ﬂw@qm (28R BRI dbdimerized in the gas

downward direction i amet er
sect i ®Aessdn ARed gffigely divide ﬁ’%\f%@t’ Eythegrepeqice giipetaliskgitrressures of from
3a The.1andb &1Pafand feed peraitrésosi fram@ td MED° Q& the payrbdrization zone of a

centr %%%ﬁéﬂlz%tleéreg%&f@r \?@‘l t}éﬁfera?ntgh% tb%mégrrcu%dtég ?e%o@e h\é heat of

prefera

turn éahveeweaowdéhq Freipted EgetPoIRsRaving Ffterfe%céwe?,y 'P%”Q conveyed
di schairgehtadwclsmd (3 wpereiniat lappargtue aicpidingitehyf df @ pkdeading claims is
recycled, gas Its wall has the shape of a cylinder As a

li kewi'Se' preferred alternative, the wall can al so have

the shape of a truncated cone tapering in a downward

@i r ectThe procydstadcdrdivg t@@@in‘% QfheldiCh Edi@yst Plsdnds BRred mto the recycle
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the central axis in order to ensure di scharge of the

parti q1h@§rof:é§é'§b&d?'@ng3t}é‘élaw¢ whaksirthg b&alpdt pbiBéi KB atdoMAy Point which is
IS pre f.rom Eartl uIarIy preferably

from f ?Vg ¥ﬁ)ng'8\}\7e?peaaltL5ﬁE‘tt FS6¥9997%E | ower section 3c

has to be such that bl ockage by the precipitated
Rarti %S§rob§ssralé$d?&1ng3t6%n§r Bf%lafmé"'ﬁto@&heréiﬁW;ﬁ)‘iyﬁ%nigﬂgn Pﬁéduct is

f th
TTars B e ekt PR IR PR Pl (4 Shf B s cust
3 and ptegipitatepin diuseyclpread is dischesggidiomitfe eyribne §3) aiddauessare gradient

the prRghfdg Beﬂuéeh %e‘t‘?@&?@@%%é @rasesistionlRsdeF@8) dﬁh‘i‘s added to
1) In the

ction and part of
the mid AugtéE f\e meﬁifafazm gé)s l&@?tl cal cylindrical
tube 5 which extends downward into the cycl one and
serves to discharge the particle-reduced recycle gas
and is connected in the polynerization plant to the
part of the recycle gas |ine which conveys the
purified recycled gas back to the reactor after
cooling The ratio H, of the distance h , fromthe
| oner end of the tube 5 extendi ng downward into the
cyclone to the intersection 6 of an inaginary
extension of the wall of the downward-extending tube 5
with the wall of the mddle section 3b to the dianeter
d , of the downward-extending tube 5 H = h,/d, is
from5 to 6 The ratio of the height h| to the maxi num
di aneter d| of the lower section 3c is from6 to 10 in
the present caseClains 1. An apparatus for the
pol yneri zation of olefins, in particular ethylene,
conprising a gasphase fluidized-bed reactor (1), a
recycle gas line (2) connected to the reactor for
di scharging and recircul ating the recycle gas stream
conprising the unpolynerized olefin and a cycl one (3)
| ocated in the recycle gas |ine for the reduction and
precipitation of the solid particles entrained in the
recycle gas fromthe reactor, with the cyclone
conprising: an upper section (3a) which has an
essentially vertical central axis, whose wall extends
along a rotationally symretric body and which is
provided with a cyclone inlet (4) arranged
eccentrlcally relatlve to the central aX|s a n1dd|e
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