WD 2011/ 134798PCT/ EP2011/ 055857 POLYMERI ZATI ON PROCESS The present
invention relates to a process for the transition between two ethyl ene
copol ynerwocontaksng a different conononer. | n par PCTEP201,1/063367 pr esent
invention relates to a process for the Cﬁnti nuous transition 5 between two
et hyl ene copol yners containing a different conononmer. Mre particularly,
the present invention relates to a process for the continuous transition in
a gas phase fluidised bed reactor between two ethyl ene copol yners
containing a different conmong n t hat pol ynmeri sation
conditions can be adjusted tw® SLoiths ' sar+ety of products. This is
al so true for the, r@!&éﬁ@%ﬂehf?&h féiat@sttmé. g‘?&%s&f&?ﬂle)&%@ﬁon'b%tde%n%% efigiigpal  that
one reactor system can produce resins useful 1n 1njection nouldihg, blow
moul di ng, Cwmﬂwm&bmltmglr@madlffemht amsqnomer.e coat i ng, pi pi ng and fil ms.

Fl ui di sed, bed .t glol ogsy can al so be used to gaoqe; wj de variety of

pol yol ef i it AT e pEesgnt mKeoR &715198 152 BIREESS 49 9ﬁ%‘}t§’u8’f‘s BYSPhy| ene,
pol yprppy t ne- di ene nononer
POl YBrOPYheReen (o ARl i ohat man B8 b AR However

gener al | yMaréparfichlyrig theposknt irsentiaterelyyesao gipresess adtearontiyatus thadsgo he same
reactants but in differ qﬁ} ratl s and at different tenperatures, Fach of

t hese pol §8&YPIBFoHLEissd g’a rﬁ@éto eheql B ehsRberPobmels Fenisiang ardiferant
properti es,m@long-ades. Each grade of 20 polyner product has a narrow |imt
on its properties, e.g., density and nelt index. Industrial reactors
require tinme tb1sacdp1ﬂ1knowlot}ttahpolgew1mmdicbhditiﬁns(@ngm,adj:uemﬂem ptodnes a waiCt ant
pressures, and feagtant_ratios) and tﬁroduce material in the interimthat is

const dht | YATispigrrAEuas: Thiros algettaiedon the PRYdgpiisn oleshylenegopolymers. figayt and
density) gf.ghltgr nE?é‘acng@gﬁ&ﬁ%%gro‘aﬁcé&% %\%fﬁ’ﬂﬁnpuﬁ}é‘f g#;&ggﬁ?sb 1G@nnot  be

made i nstantaneously an quire quant| € perio ansiency in
beconi ng amjulditgdotbmotikiingpplicams,eide conidiz} piping and films. Feadsedbddy,
i ndustri al cont r ol @XsSt ens for gas phase,. fluidjsed bed polynerisation

react ors KCBiei Gietpoks Ué@ﬁi Hpd %Wb%ﬁé’iaﬁﬁ‘iﬂr@ pelyolehmtreduciyg Ereact or by

| e
Cor ol ati BASoRRRpRIRT ShEHREE oByEpIehE ol b AT RIS MERTE - or
and t m:oseeﬂ}mleh@pro@ylené-d[enbtmeommet (ERDND, podgaitalerdepdlgivodtas) dnd athat yst used.

WO 2011/ 134798PCT/ EP2011/ 055857 2 The prior art has devised a nunber
of met hod®P0&Sr educe t he transient, off grade nmaterial. These methods

Lypically 1 nvolygesaBerEOiib! ghbg&agbrﬁqbgﬁad@%ﬁ%@&%m Sl QUL ! O

controllers to a ne or above t {iTat ely desifed val ue
(" dial -i nsetmemattamt@b tlanhiff“elemadsmﬁ"a): diffepem vénmgerathes rm&toames@p@lymtl rely
("inventory bl ow down" 5reducing the |l evel of the catal gst ("l ow bed"),
and addi n@roguqéﬁ@ré%mp%wgg§ nclmlpie{ Q%gﬁrent resin properties, or grades. Each grade of

20  polymer product has a narrow limit on its properties, e.g., density and melt index. Industrial
reactors require time to adjust to the new conditions (e.g., temperature, reactant pressures,
and reactant ratios) and produce material in the interim that is constantly changing but not
within the properties (e.g., melt index and density) of either the old product or the new one.
New products cannot be made instantaneously and require a quantifiable period of

25  transiency in becoming adjusted to the new, desired conditions.

Generally, industrial control systems for gas phase, fluidised bed polymerisation
reactors are designed to permit the operators to control the reactor by allowing the
operators to select a desired melt index and density. Correlations of these properties are
usually well known by the operators and those in the art for the particular reactor design

30  and catalyst used.



addition"). DE 4,241,530 describes using a kill gas to stop a
pol yneri zation reaction, blowing the gas inventory for that reaction out of
t he reactwo,20oand4m98bui | di ng a new gas i nventory for a nearmroanossssThi s
met hod reduces transition material. The gost associated with throw ng 10
away the old gas inventory and rebuil di ng a new inventory is very high for
commercial transitions between closely rel ated grades. The prior art
al so di scl oses additional discontinuous transition process, said process
usual ly including a ga ase purge and the addition of catalyst killer
Compounds. Moy S evises el meliont Tt ang e S e
Pol yet hyl ﬁaferiﬁie%Es%%eth&&%g&@ﬁly]mml\@komégomb\lﬂaﬁ&%f aaggan B aufop@dtic1576)
di scl oses three manual, |abour-intensive transition s rat%gl es for gas
phase pol fleyhsticeommtnotacttor sew HMabefeithet atios ateavedkl visitmmehy destred lrelue Ghilfialohs to
overshoot the. nglt |ndex and density val ues. The, gygy,ogen fﬁfd nd
co- mononelaEids a3 OYeHRR S deMPYnEHIS e gRSFElY édnrbpE Plavedo WA e
seconds | SyeaficihfHeq8ReE of hel GHRRT Al Fod? g b Abh ' vent to
nove the 1r?el tI gngex of0 Pﬁec %d&%ﬁaog’%gg%g%l. g%hte) %ﬁ?tgjfggltag?élﬁl— op in the
cat al yst 4dehtadn"whi | e keeping the bed resin residence tine at a constant
val ue to reduce_off grade production, Debling, et al., "Dypamc
Model i ng of Prﬁgﬁe%41é3§dj€seﬂb§ﬁ§?193éllféll g35vrto gjogri nelpRtrizsHeR IZG&F‘F%D%W’BE%SS%",
Al ChE J., 140k 11400 : . - cggm% . (A nce
of differ en% S‘[?gegog?f%g%%t%ﬁmrgﬁ%%?%aegtg %%[()sr? eﬁgﬁnﬁ%?gé‘gitggg gglgéggféggn
25separ at enerapuahuct. Talonethodtednsdsvantitian siatdriah Bkercastegicetited dixh diravlngng in
the final ai m§t rﬁlgg% tion; (2). gas._ inventory blow down and sinple dial-in
transi® i of¥ay sy oldgasiaeninry aad febprilding anewinysniTE it Y high 49T amersizbnt or v
bl ow down . i and density transition; (5) |ow bed,
gas i nventtr%{rggmglgg\%vﬁ%g%],ogéal%gaé%glggb%ggc(it transition; (6) |ow bed and
over shoot t r anBhd proor;arteadsh divglogasddinyendseyntiiuouws gowitionretess) aaid, prodeds
nitrogen 30addition transition. W) 2011/ 134798PCT/ EP2011/ 055857 3
EP798318 uainiichidingr sasphay pwghinddhe addjtian gheatalnd kiles sppaedsat i on
reaction in a r ] i L QM i i I St
ot of condi ¢ i AeReidie MEEDAGRTAR: riarliioly i { Bhe PERE ¥EeMIe R e,
sai d pr ocaEShEAONEol. SBNgol e 182X pp. 1F64-1578) diecloparnhieg niahealf iabsir-ipreasivet
reaction tenperature and the second product reaction 5t eg),er ature, change
d

the produinsitioactietsgios donsgs rhasedobitybingreactors Hdiedbeidnen phivyment tedbgt i on
rmer Ui 550 SRR G ORI R ETREISUGE: KSgLYEE Lo o1,
i s eit hermOndih&febdsgive incodasdlt (6@bct thaalesighatad phpedies. Tiedesaddndn pieaguet mel t
| ndex val ilflzqﬂémperature and manipulation of the slow vent to move the melt index of the produced
20 product. The third is a drop in the catalyst level while keeping the bed resin residence time
at a constant value to reduce off grade production.
Debling, et al., "Dynamic Modeling of Product Grade Transitions for Olefin
Polymerization Processes"”, AIChE 1., vol. 40, no. 3:1994, pp.506-520) compares transition
performance of different types of polyethylene reactors. The article discloses seven
25  separate manual, labour intensive transition strategies: (1) dialling in the final aim
transition; (2) gas inventory blow down and simple dial-in transition; (3) low bed and
simple dial-in transition; (4) gas inventory blow down and overshoot of melt index and
density transition; (5) low bed, gas inventory blow down, and overshoot transition; (6) low

bed and overshoot transition; and (7) gas inventory blow down, overshoot, and nitrogen

30 addition transition.



10(c) setting a reaction tenperature setpoint that is: 1-15 DEG C above the
desired second product reaction tenperature if the second product nelt

i ndex valwe 20sl/t349Ber than the first product nelt indexPcalEpe11065837 15 DEG
C bel ow the actual second product reactign tenperature if the second
product nelt index is lower than the first product nelt index, (d)
setting a product rate-limting reactant partial pressure setpoint that is:
1-25 psig either 15below the first product rate-limting reactant parti al

pressure if the s roduct nelt index value is.higher than the first

Pt oduct el t 1 ndel® ChriE RS pbets e i Peasioh Dot babend AT vl e Bact an
partial prmasehs: Whert dRnsBE FRth PEEPEddubBhidd A ste! HohditibRYRa bty t he
first product nmelt index value; (e) maintaining said nelt index setpoint,

t enper at uprede&tpuiernt 2 senodd settod condifionsnepid pretsrmonpopiagthadtegsradssur e

set poi nt | ues until .said pol rization product exhibits an average nelt
b andUBoURRy s GEE progRRtte PR B G BREN BB RsAOR he des  ed
seconds pr @etatif8! dhahSAGY pHithubEreftnIEAPGRS Qe 16 Blslebondvabaig: ()
changi ng sglillbg arrelt ian%gej[? get poi r?t t(l)l thg&dgsi red setcondepro uct melt index
val ue; (gcacthartgnpgrateé o spidedaotd predot rantisewpeeratuwe & loeepthansaid drst val ue

that is: i%l 0-15 DEG C 25above sai d desired second product reaction
t enper at UWEUFS T¢47HOR EORE W oduct mel t i ndex val ue is higher than the first

product ng tetiRd e ntBhie seoifiithat iQeifier PES06 mgﬁ&% 809, ﬂﬁﬁ%'ﬁ%ﬂ tﬁeeco_“d
product reaction tenperature 1f the second product nelt 1 ndex value is
| ower t hadesirhé sédong pragruotdueit intek tvalupdex val ue; (h) changing said

s0eit Hor ergune hesegliel R veasAtopPLRaILS: 108 LG B G tisaietredscpiiesur o i

t he seco j ol i £ o , or
(1) " oF SaproffRts eclioh ferf i Erel1 Pl BURH oSt B o gk BGh MREE, o

rat e-1i m prodgctpaelt indéx pales suil € S5iDEGHEbd ewdndacted] sedond @rodwal ieectiom | ower t han
the first _nelt index value; and (i).changing the reaction tenperature
set poi nt SRECTHEC R S50 Pfﬂglﬂc?réﬁl%:f“é‘ﬁ’f e S Bl SRS R v al ues € o
the desir gy s&8a0AIrRALAURLINRAG bR BARET FbULE hikerARd 118 Kid Lt N9
15 below the first product rate-limiting reactant partial pressure if the second product melt
index value is higher than the first product melt index value, or above the first product rate-
limiting reactant partial pressure if the second product melt index value is lower than the
first product melt index value;
{(e) maintaining said melt index setpoint, temperature setpoint, and rate-limiting reactant
20 partial pressure setpoint values until said polymerization product exhibits an average melt
index and average product density with an acceptable range from the desired second
product melt index value and second product density value;
(f) changing said melt index setpoint to the desired second product melt index value;
(g) changing said product reaction temperature setpoint to a value that is: (i) 0-15 DEG C
25  above said desired second product reaction temperature if the second product melt index
value is higher than the first product melt index value, or (ii) 0-15 DEG C below said
desired second product reaction temperature if the second product melt index value is
Jower than the first product melt index value;
(h) changing said rate-limiting partial pressure setpoint to a value that is: (i) 0-25 psig
30 either below the desired second product rate-limiting partial pressure if the second melt

index value is higher than the first melf index value, or (if) 0-25 psig above the second



Sreactant partial pressure value when the reaction product exhibits an
average nelt index value within acceptable [imts of the second product
mel t i ndewoval wis4798P798318 depicts in its figures 3-5 aPCIrmredalnsssst its
process control. The initial steps are simlar to figures 1-2 (which depict

t he EP798318) prior art nethods, i.e. a transition including the | owering
of the bed level. 10AI|l the exanples of EP798318 relate to transitions
bet ween et hyl ene copol yners having the sanme conononer, i.e. hexene. EP

catalyst GyQvdiut HpRBRE PR predbnt R ey uenE R SR ERUUTRLOASIET e i o

each ot hegeltinicRablieCai@r, it relates to processes for transitioning anong
ol efin polymerization reactions utilizing 15Ziegler-Natta catalyst systens,
met al | acefiechangiakyls reagtsmgamperairefotptiand basatt-aitigyrsactay saigbpressure

Agai n, thi rior art . includes inter. alia the step, of |oweri t he.reactor
bed dur nipRHE BHERE teaRst e He e pRelor saebefis v Hiend Pt btiioen
et hyl ene &Q&%t%ﬁﬁ[eﬁ pRAIAYa LB ISAIR EATRBAYRIuct &@iibiReNSREragMRSRdke this
wi de variety of avail able schenes, the Applicants could noF find in the

prior artvausaithiofagctpdable pmas ef hefserontdipeoducamsittinden viebteween t wo et hyl ene
copol yrer i.ni.ng.a.di.fferent comgnoner. It is the or.e_.an obj ect of
Che_pt esci TRAVEHEREH if ¥ B G0 S TeHOBGEdsemooP oG - (B HARSTOHE ampunt
of of f grﬁ%%af%tf?gdr@é1-@%6&%&?@@%@%& @979%85;)%&%& @fhod§19: %BQnsmdi‘lV' de a

better control over potential hot spots and/or static 1n the 25reactor and
t hus r edumichigingriblé lrweeing wif Hetticddestehe f or mati on of aggl onerates, | unps

and/ or_sheets. di tional i ovi ded by the present invention wll
be deMl cted in® lﬁlée %@?S&%@’?B%ﬁ ‘gfééerfﬁlt’@nﬂgf”é%tﬁt‘@ en ethylenegopolymers,

i nventi onpRLOVILEESMACRhOGHSE, {Oheldig. transition between an ethyl ene
copol ymeri zation process carried out in a polynerization reactor in the

presence of etBy1¥R80ERicandramrseh &ritranstiomngameng polymepizadhcetayst et hyl ene
copol ymer PEA int ¢ et hyl ene copal.yneri.zati on process.carried out in the
cane. bol yHSIET D AL SR e RO B S 6oLl ach other 5 pariular

2011/ 13479386 Ea'%%@é%éég%lségnsﬁioning among olefin polymerization reactions utilizing

15 Ziegler-Natta catalyst systems, metallocene catalyst systems and chromium-based catalyst

systems.

Again, this prior art includes inter alia the step of lowering the reactor bed during
the transition; and the examples relate to transitions between ethylene copolymers having
the same comonomer, i.e. hexene.

20 Despite this wide variety of available schemes, the Applicants could not find in the
prior art a satisfactory process for the transition between two ethylene copolymers
containing a different comonomer. It is therefore an object of the present invention to
provide such process allowing to reduce the amount of off grade material produced during
the transition, e.g. to provide a better control over potential hot spots and/or static in the

25  reactor and thus reducing and/or eliminating the formation of agglomerates, lumps and/or
sheets. Additional benefits provided by the present invention will be depicted in the
description and example hereafter.

The present invention provides a process for the transition between an ethylene co-
polymerization process carried out in a polymerization reactor in the presence of ethylene E

30 and an olefin co-monomer A to produce an ethylene copolymer PEA into an ethylene co-

polymerization process carried out in the same polymerization reactor in the presence of



et hyl ene E and an ol efin co-nmononer B to produce an ethyl ene copol yner PEB
characterised in that co-nonomer A and co-nononer B are different;

CO- NDNONMEWOARIHNIB4T8- nonomer B are both present in the reatErRo1dosisny at

| east 5part of the transition fromPEA to PEB; and the transition is
performed continuously. For the gurpose of the present description
and appended clains, the transition is defined as the period between the
steady state production of the copolymer PEA and the 10steady state
producti o f the copal wner PEB. The respective stea tate
product i 0%23918?6 Eéﬂgﬁﬁai%ﬁﬁoﬂﬁoﬂqr\%ﬁofr? Cﬁ@@ﬁ?&’“&?%‘ﬁ% “B\Whi | st sone
t er pol yr ng{arakeABedl 1 fhpherently produced during the transition, the present
i nventi on does not cover the transition between terpolyners. The
transition accerdiongmeoAtahe cpmementer Brarediffeoentj s per f or ned conti nuously.

For the 15purpose of th resent invention and appended cl ai s,

cont i nuous t'raﬁCEHDPBWe?r‘Sé’ngﬁﬁmwﬁ Y ‘Pth(Pﬁ%SCBﬁgtﬂPFerePGPT%W tie@ﬁ"di tions:
|. thes pol ynerjgabf @B uRAGEMEELRPEARISPER R, defined as the amount of

pol ynmer produced by unit of tine (e.g. tons/hour), nust fulfil the

fol | owi ng equathiedrangifisBis)peRpEAedcdRTintodsly}5 X RpEA ?Clwherein RpEA is the

steady state production rate of the copol ynmer PEA just before the start of
the transition, and RT is the production rate of the polynmer during the

transition; a piahephipdsdstty %&éﬁhé&ﬁaﬁéﬁﬁéﬁz@gﬁ%eg%g(ﬁggftlé gﬁrﬁgﬁ&ﬁ nt

invention nmust fulfil the follow ng equation EA < 1.20 x
RpEA 2. ndefuei ay éretperipi hgtwakn thesteada stateorodycsiva mf denbpolysict BEApad aiee d

during the transitian..For, the n sli)i led in the art, deinventorying neans
si gni caﬁ?ef‘@ Stle B]ioﬁlj"tfqli‘é’frﬂéeaﬁp(? ymeg éB'by renoving at |east 50% by wei ght

of the gases : 9 J olids
(e.q. tge pol gﬁeﬁesﬁﬁg?ﬁéﬁﬁ%éﬂ tOdg%‘%ngé?gg\%gﬁ%ﬁ?ﬁ%%C?%gveﬁ I(‘:??J#%sté( e.g.

conononer capetynoas. Vkdsiepmp tesapmer REABAS ird@odilgprdduogd duriM the transition,
2011/ 13473}% T)ggérﬁegge]ﬁ]ﬁjog g§55n70t cover the transition between terpolymers.
The transition according to the present invention is performed continuously. For the
15 purpose of the present invention and appended claims, a continuous transition must fulfil at
least one of the following conditions:
1. the polymerisation production rate (“R”), defined as the amount of polymer
produced by unit of time (e.g. tons/hour), must fulfil the following equation
0.55 x Rppa < Rr < 1.45 x Rpga
20 wherein Rpga is the steady state production rate of the copolymer PEA just
before the start of the transition, and Rr is the production rate of the polymer
during the transition;
a preferred polymerisation production rate of the present invention must fulfil
the following equation
25 0.80 X Rpea < Rt < 1.20 X Rpga
2. no deinventorying of the reaction system contents is operated during the transition.
For the man skilled in the art, deinventorying means significantly purging the
reactor, e.g. by removing at least 50% by weight of the gases (e.g. monomer) and/or

at least 50% by weight of the solids (e.g. the polymer) and/or at least 50% by

30 weight of the liquids (e.g. comonomer and/or alkane) present in the reaction loop.



6 For exanple, for gas phase polynerisation reactors, the ethylene parti al
pressure (pC2-) nust fulfil the follow ng equation 0.55 x pC2=PEA < PC2=T <
1. 45 x PGRoREA/MmBei n pC2-PEA is the ethyl ene partial pcespraria/ofisst bef ore
the start of the bStransition, and pC2=T %s the ethyl ene partial pressure
during the transition; a preferred ethylene partial pressure of the present
invention nust fulfil the follow ng equation 0.80 x PC2-PEA < PC2=T < 1. 20
X pC2=PEA For exanple, for slurry polynerisation reactors, the

mai n nononer (gthyl en r 10propylene). feed rate (q nmust fulfil the
f ol | owi ng equaﬁ o a‘@?%?f%% gaf\)@baég\ﬁ%le HONFeRLAOTS, tg? %%’%5]@%‘3 DHERTESHIOMVPEA i s
the mai n nonongC,herekt fakieteysloial eg@tbhe start of the transition T, and
gWMMI is the main nononer feed rate during the transition T, a preferred

mai n mononer f eed-YSakep@f renhe present 4onveribien nmust ful fil the 15fol | owi ng
equation 0.80 x EA <, gMMI < 1.20 X EA 3. th ransition. js
preferably opera&%@ﬁ ptéﬁe"g%lbssq%ﬁgt@y]&fw P?qﬁtl\%&rﬁﬁﬁredfm@e%ﬁ? &ey%ft“ ‘Péfit}‘?’er (al so
i dentified as polyiRitiodadddfr, PRI &8Y1cANH 041 PALSRMrinY el tihsiigh;
preferred, the 20addi toi on dgf‘t"amgat al %? Kill erdeuri ngn?%\g{et raﬁlsi ti%n IS

tol erated only i fpreferrddethyient partidUpressoye ofithe pteban iM@dtiopmestdnkithe nore t han

20% the activity gf the catal yst. The catalyst killer is a conpound or
m xture of conpmfﬂ VIRBHAURO Y apabl e of deactivating the catal yst system

For the purposes &y hepresentc.appd i oat i qji,=t.he term"catal yst killer"
does not include the mzolfﬁporréi%ﬁ of si mFiJItaertE'éonpounds t hat 25may be

present in thefareranple, or shoypobmesrisheadresttosatie nthin imogomer (Edlylene or
pol yneri sation conditi.ons, such as int al . glefins or hydrogen, for
exampl®e. An ex@ﬂ%ﬁ%}? f rﬁ’ieﬁéjﬁ\@ IPP%&”]I%EQWJH@%W%@%?“%W conpounds
sel ected from t hg 3r QUPVRARS STV, QE W& &T gviRXY.gen, al cohol s, glycols,

phenol s, ethers, carbonyl conpounds such as ketones, al dehydes, carboxylic
aci ds, esters, favhereciagMisp:.ak kyenesinsuntonas f&daatetjydt bakere thaisnexftd trites,

ni trous conpounds, pyridine rol es, carbonyl syl fide (COS), nercaptans,
derivatives ther etfﬂ"l,g%‘SP adyd ﬂ%ﬂﬁ’ﬁéﬁe BRI W&?W@teﬂ%‘é’%‘é&? transition T;
a preferred main monomer feed rate of the present invention must fulfil the
15 following equation

0.80 x gMMpea < gMMt < 1.20 x gMMpga,

3. the transition is preferably operated in the absence of injection of a catalyst killer

(also identified as polymerisation inhibitor and/or poison). Whilst not preferred, the

20 addition of a catalyst killer during the transition is tolerated only if it does not
reduce by more then 40%, preferably more than 20%, the activity of the catalyst.
The catalyst killer is a compound or mixture of compounds that is capable of
deactivating the catalyst system. For the purposes of the present application, the
term "catalyst killer" does not include the minor portion of similar compounds that

25 may be present in the monomer or comonomer feed streams during normal
polymerisation conditions, such as internal olefins or hydrogen, for example. An
exemplary catalyst killer includes one or more compounds selected from the group
consisting of water, oxygen, alcohols, glycols, phenols, ethers, carbonyl compounds
such as ketones, aldehydes, carboxylic acids, esters, fatty acids, alkynes such as

30 acetylene, amines, nitrites, nitrous compounds, pyridine, pyroles, carbonylsulfide

(COS), mercaptans, derivatives thereof, or any mixtures or combinations thereof.



WO 2011/ 134798PCT/ EP2011/ 055857 7 4. the polymerisation catalyst activity

A, defined as the anmount of polyner produced by unit of time and by anount
of cat al W0 2081/134798/ hour/ g cata), nust fulfil the foll orCmErPeguasissn 0. 55 X
ApEA < AT < 1.45 x APEA S5wherein ApEA is.the activity of the catalyst
system used for the production of the copolynmer PEA just before the start
of the transition (i.e. in steady state operations), and AT is the catal yst
activity of the catal yst systemused during the transition; a

preferred pgl ynerisati.qn. cat t .actiyvi of the present jnventi.on nust
Purtil ot ha: TEE BRI RihINT b B Atinlas i€ SR SS G poly g loatled 10
the purpose ofby¢ gt Preaeaid ﬁﬁéﬁrﬂbif@ﬂa@ﬂQe.@pgﬁ&ﬂ%ﬂca@d),aﬁlﬁ&fuifﬂ i 1| be

apparent for the man skilled in the art that 15RT the production rate
during the tralRfpwingequap@?--r the ethyl ene partial pressure during the

transition, and/aqr th [ noner feed rate during the transition T,
and AT the cat aﬁféﬁ%ﬁ“v‘?t Tgplt exgg’ﬁél yst systemduring the transition

may vayy during tRRerbinansi td B0 actVi® ARG ARRstdn9 0feddB] iHRQrRREAGIRES €S
bet ween which said 20 paraneters may preferably vary. According to

the nost pref err el eptdgnerdtiiA pfst béferqthe steritof iheveansition (i.¢ omstieadyetatd

(pol ynerisation producti.on te), must. be fulfilled; accordin anot her
preferred enbodi nBi 3%81“3%?1‘5{%? g)stg?lfat?%f@ﬁ{l?’%?gthe CHA P S L%F‘i\ﬁ%‘?nﬁ on nust
fulfil at |east twRualRigdgrably three, nost preferably all of the above
recited conditions. 25The man skilled in the art knows how to control the
pol ymer product i onpneferred ipnlymecisatianmatalisst potiwiyerf tleatresent pvegesspust figfil by
varying the nono feed rate .and/ or the conononmer feed rate and/or the
catal Vst injectid ef%{ﬁ’é‘fm%f’@a.“fm The man skilled in the art al so knows

how to control theeagthylty af @ 1catal yst, e.g. by varying process
conditions like e.g. the catalyst residence tine and/or the parti al

30pressure of ethylene and/or the partial pressure of the cononomer and/ or

the partial For the purpose of the present description and appended claims, it will be apparent
for the man skilled in the art that

15 . Ry the production rate during the transition,

- pCy 1 the ethylene partial pressure during the transition, and/or
- gqMMr the main monomer feed rate during the transition T, and
- Ay the catalyst activity of the catalyst system during the transition
may vary during the transition. The above conditions define boundaries between which said

20  parameters may preferably vary.

According to the most preferred embodiment of the present invention, condition 1
{(polymerisation production rate) must be fulfilled; according to another preferred
embodiment of the present invention, a continuous transition must fulfil at least two,
preferably three, most preferably all of the above recited conditions.

25 The man skilled in the art knows how to control the polymer production rate in a
continuous polymerisation process, €.g. by varying the monomer feed rate and/or the
comonomer feed rate and/or the catalyst injection rate, etc...

The man skilled in the art also knows how to control the activity of a catalyst, e.g.
by varying process conditions like e.g. the catalyst residence time and/or the partial

30  pressure of ethylene and/or the partial pressure of the comonomer and/or the partial

pressure of hydrogen, etc...



pressure of hydrogen, etc... 8 One of the many advantages of the
present invention over the prior art relates directly to the respect of the
envi ronmew0.20imide™d, whil st the prior art operates tran®CTiEP2GI106538R7
substanti al hydrocarbon release (e.g. gag reactor inventory renewal), i.e.
with inportant pollution of the atnosphere, the applicants have nanaged to
devel op a 5technol ogy which reduces considerably - or even elimnates - the
sai d rel eases. According to the present invention, co-nononer A and

co- nonomer b rese int react.or r| n east p rt of the
Cranstion fr et gRpas apzPs PEBR PR Chv b PP b bE S eBBiSe "or bt n
CO- NDNONEirdtigsltieedponTele Hvidsient Bfdedd. WiSREhe Qo@ﬁlftof)éiﬁtegﬁﬁx?sﬁﬁc@ﬁ of the
transition. According to a preferred enbodi nent of the present 10

i nvent i onwith sebstansiakliydremartfongaicPAe gogRER ctwipransas renepab)i iogl vdtr i ng whi ch

both fresh co r A ndfre swrutaneously in
Dhe r eact BmorantboVEpn 6 Bt agnt Ghep AR Ha S RB O ARG (o1 br osent
I nventd onechiifody vaneh %édqeeslc%nae&ﬁ@ﬂye%r BedEaRmnsel AnLshid rQl%Es%'gl ng to the

sane catalyst famly. For exanmple, "if a chromumcatalysts is used as the
catal yst for pAchmdﬂngg) ﬁEAreSt:lhtenwmahymmbmmnwmdnrtcmglonaﬂEBBwrd bothl so be a

h t al Zi Nat t t h I t f
T oauc! mOTBEAL T 1k reskton AFHRE pFash PULOE TR S PRI P B & BEBLPofEtiLy S Nat Lo
cat al yst ; gich stnilBhabdsqreRRcLHM Rk &i- rdo%ofﬁéleﬂ a8 cb %rﬁa{e@h\aﬁ&s fRrat l%agtdum ng

PEA, the catalyst for producing PEB wl| also be a netall ocene catal yst.
Most pr ef F%alolf the dunsiopanfehectatraltiont Acsordipgdo f preferiesl qmlmdlunent@rﬁ tkmfprmnh t he

opol PEA, 20 .and t.he r B. Accordin r ef nmbodi ment
PRl sk EicR: e detpn BORCPELRY PER Son brns s b odiras SN s Besh g
copol ymrm@ﬁ&néﬂ%%ﬁcﬁ shiecd-Rbhowkng a?eqi'ééfsinﬁﬂtaneousllg in the reactoQ- 95 X M (PEA) <
M (PEB) < 1.45 x M (PEA) 25preferably O < M(PEB) < 1.1 x

M (PEA) nore pAefoediaploa Prebred duitoRripAgnt of Me(pl?&lajlt mvantmﬁ the MahRE#) iswher ei n
the nmelt index '

t enper at u‘?l?eer?ng g@Upg{iﬂeﬁéggé t\;%}ggé}%g g‘gt Rggrhg%lg%ﬁ%ﬁgg@@gﬁgﬁﬁﬁ% gil? 552829
chromium catalysts is used as the catalyst for producing PEA, the catalyst for producing
15 PEB will also be a chromium catalyst; if a Ziegler-Natta catalyst is used as the catalyst for
producing PEA, the catalyst for producing PEB will also be a Ziegler-Natta catalyst; if a
metallocene catalyst is used as the catalyst for producing PEA, the catalyst for producing
PEB will also be a metallocene catalyst.

Most preferably, the same catalyst is used for the production of both the copolymer PEA
20  and the copolymer PEB.

According to a preferred embodiment of the present invention, the melt index (MI)
of the copolymer PEA and copolymer PEB fulfil the following equation
0.55 x MI(PEA) < MI{PEB) < 1.45 x MI(PEA)
25 preferably
0.9 x MI(PEA) < MI(PEB) < 1.1 x MI(PEA)
more preferably
0.95 x MI(PEA) < MI(PEB) < 1.05 x MI(PEA)
wherein the melt index is preferably measured using the standard ISO 1133 ata

30 temperature of 190 °C under load of 5 Kg.



9 According to a preferred enbodi nent of the present invention, the
density (d) of the copol yner PEA and copol ynmer PEB fulfil the foll ow ng
equat i on WOQPHAB47980. 010] < d(PEB) < [d(PEA) + 0.010] preraradhiysBpd( PEA) -
0.005] < d(PEB) < [d(PEA) + 0.005] nore @ref erably [d(PEA) - 0.001] <
d(PEB) < [d(PEA) + 0.001] wherein the density is given in Kg/n8 and is
preferably nmeasured according to the standard | SO 1183-1 (Method A).
10According to an additional preferred enbodi nent of the present invention,

there is no supstantial chan of, the reagtor sol. ds.invent,or ri t he
transi thon. Farcaisre: SRS oyl 57 0 ety o Bl 4 mo
of pol ynegopplyesePrA ihd dpolyaRs PER fqﬁnltﬁegfome@iﬁ%@mmd on is at |east 75% of
the mass of polymer just before the start of the transition (i.e during

st eady product i ohd@EANRD.CUHc1 §(REB) PEAPEDred8iCol y at | east 80% nore
preferably 15at Ie%st 0% nost preferably at | east 95% For exanple, for a
gas phase fluidi $50°B8Y reactor, this nay be translated by the fact that

the reactor bed rp@(ifp@I)I)_CbJoéj]Q:&(?EB?ke[agigp{)omo_bgﬂat | east 75% of the reactor
bed height just before the start of the transition (i.e during steady

production of thenwopwdfgally PEA), preferably at |east 80% nore preferably

at least 90% no refe ly a %% man skilled in the art
knows how ftoQ neai%?@“ﬁe“od%deﬁ%%Fb,?ﬁag%g‘v%ug‘ﬁﬁ& nucl eoni ¢ devi ces or
pressure ghitpraonimt SEH BRI anki Qs %Itehﬂﬁ"at%' ﬁ&@ﬁﬁe@ﬁcc%ﬁnﬂo%ﬁ@ﬁ‘éndard

e,
i nvention and appendec}j’ c?al ms, The bed height is neasured by using the
pressure IsasiiBehtvitthrét)od as described in the Perry's Chemi cal Engineers'

Handbook, Sevepnth Edition,,lnternational Edition.1998, page 17-13. The
tranelifoni ng. Breedss o idueL Bk st e e demiselairbon B s ©
cont | NUOUg, %@@hﬁﬂ%‘hb@g@df@l’i\a Fe8@6L {Ms Bﬁ@ﬁf%%%dxgﬁ?g e RRASYEET. F%@&)la%lé,%gt ron

can take place in any appropriate reactor, e.g. a gas phase reactor, a
gas/ | i qui maphagensiaetbpthedactdhat thermyssrod aotyarer phtent it the redogdriduring the

polyIer Sl Lon, 2otk 00l Sk Bhcse (bhe,r gactor de prelerably o
et Al BTSSR e TR e 1
suspeitdedatderit $P%anspsmredrablyi ajldadt 9336 Fdrespmple, for a gas phase fluidised bed
reactor, this may be translated by the fact that the reactor bed height during the transition is
at least 75% of the reactor bed height just before the start of the transition (i.e during steady
production of the copolymer PEA), preferably at least 80%, more preferably at least 90%,
most preferably at least 95%. The man skilled in the art knows how to measure bed
20 heights, e.g by using nucleonic devices or pressure differential measurements. For the
purpose of the present invention and appended claims, the bed height is measured by using
the pressure measurement method as described in the Perry’s Chemical Engineers’
Handbook, Seventh Edition, International Edition 1998, page 17-13.
The transitioning process of the present invention is thus applied to a continuous
25  polymerisation reaction process. Said polymerisation reaction can take place in any
appropriate reactor, e.g. a gas phase reactor, a gas/liquid phase reactor or a slurry reactor.
When the olefin polymerisation reaction is in slurry phase, the reactor is preferably
a slurry loop reactor. Slurry phase polymerisation of olefins is well known wherein an

olefin monomer and an olefin comonomer are polymerised in the presence of a catalyst in a

30 diluent in which the solid polymer product is suspended and transported. Liquid full loop



WO 2011/ 134798PCT/ EP2011/ 055857 10 reactors are particularly well known in
the art and are described for exanple in U S. Patent Nunmbers 3,152,872,

3, 242, 150wand1 1413618, 484. Pol yneri sation is typi calPCy/EParniossssout at
tenperatures in the range 50-125 degree C and at pressures in the range
1-100 bara. The catal yst used can be an§l catal yst typically 5Sused for

ol efin polynerisation such as chrom um oxi de, Ziegler-Natta or

net al | ocene-type catal ysts. The product slurry conpri si ng pol ymer and

di | uent, an i n_nmos ol efi.n conon r.can be
i sehar gelt o RGP TPEHERER Vol FRONY T e e i SR ORI CeriRGE BOnSeRtFH | ng
devi ces sNGMbas 3MHICYTLINESO fid £613. 48019 1 egs to mnimse the quantity of
fluids withdrawn with the pol yner. 10The | oop reactor is of a continuous

t ubul ar const r%mmsa@omnymcaﬂ@/ earrieagiat tamperdiaes exthopinge 50425 degees cal

sections and a u hori.zontal sections. The heat
o pol ynet Pode By feeards -FURBReamisilyf R et b aat iy Haieala

cool i ng npdiysn ol@ﬁ@ﬁ&?ﬁ\@ﬁé@tﬁﬂﬁ%@&h as dhrd ARKESEdS %ég@&ndat%r%etéméﬁe-@gét, of
t he tubul ar | oop reac The vol une of the [cop reactor can vary is

typi cal | ycataiysth & he angfcPutry caBprisup palybSnetdedibient, and in e wages cytalyst, sat i on
reaction i,s.in the

hase, the d be carried out in a stirred
L or _gaQeT TR EE0e B ik e 6 o et (B A Lot of
pol ymeri s ing a
guench- co%?e% a@%ﬁ%ﬁ%ci@gﬁé&ﬁ%ﬁ%ﬁ&%{@og¥?§<§éé€y§}dﬁg%§{%ﬁﬁg'Pe%E%Pﬁlgrﬁﬁk'%l di sed
parti cul atﬂleqbwltpbfﬂmldymtﬂzdm witiefiepohaserbeen descri bed in a nunber of
patents i ncl ud.b 957,448, US 35@@& 083 and US 3,971, 768. The e us
Pat ents descri éeng8P iﬁ?ﬁ‘i"? ésa‘ifao‘?imﬁp‘b‘?}@ AT SARSIAISH AR SPMRISIAS F%,Sﬁt"ﬂbl Yrer is

f or med fr%rﬂﬁ’éﬁ)%'%ﬁic%f iddtibik QT ?éasatt% ﬁ;&'e&éxﬁ@ 2 &d, NGSR5laP secGROMHENG to

the nost preferred enbodi nent of the present ention, the nethod of the
present ilmaenf padpmessatan 1S teplically recaved nsiog sid}rectrext]}smgg assmrmmng n a

fluidi sed-bed 25 reabtor. S.uch rocesse iwell- ﬁ%\é/n ?ng exanpl es
i ncl ude EBCHUAY Brefyably pystef, wjpclks WWEPW?F&% cagh parg grthesigylaygeoprpactor. I n
such procm@aumtee@ﬂﬁ%&ﬂehaar%ewmgageag?ﬁe@ e%qome& %ned in the

fluidised state by virtue of a reaction xture containing t
nononey ( shetes. be polyrrerl sed travelling in a rising stream The pol yner

t hus manuf act d er form30is generally drai mthe reactor in
order to keepu@ﬁ@ @ﬁ@ﬁ%ﬂ%fﬁ?@@ﬂ 1%)’648 pg‘é?%mﬁr@%tg%‘?‘ﬁy caTigH opEigs
constant yale, ik 1DNORR3S HEE RLs bt RIPhAYtich Hf #nil R drOByHrdatii ch
WO 2011/ 134798PCT/ EP2011/ 055857

olefin to produce normally solid polymer substances using a quench-cooled, gas-phase
polymerisation reactor containing a sub-fluidised particulate bed of polymerised olefin has

20  been described in a number of patents including: US 3,957,448, US 3,965,083 and US
3,971,768. These US Patents describe polymerisation processes and apparatus in which
polymer is formed from gaseous olefin in horizontal stirred-bed vessels.

According to the most preferred embodiment of the present invention, the method
of the present invention is carried out continuously in the gas phase in a fluidised-bed

25 reactor. Such processes are well-known, and examples include EP 0 475 603, EP 1 240
217,EP 1 484 344 and EP 0 855 411.

In such processes, the particles of polymer being formed are maintained in the
fluidised state by virtue of a reaction gas mixture containing the monomer(s) to be
polymerised travelling in a rising stream. The polymer thus manufactured in powder form

30  1s generally drained from the reactor in order to keep the bed of fluidised polymer particles

at a more or less constant volume. The process generally employs a fluidisation grid which



11 distributes the reaction gas m xture through the bed of pol yner
particles and which acts as a support for the bed in the event of a cut in
t he fl owwb 20t¥¢138798i ng gas. The reaction gas m xture | e&eirmgp2@t/ 053887t op of
the fluidised-bed reactor is recycled t;lt he base of the latter under the
fluidisation grid by neans of an external” circulation conduit. 5The

pol ynerisation of the olefins is an exotherm c reaction. The reaction

m xture conprising the olefins to be polynerised is generally cool ed by

et or bt NGBS i G UOT i SBGEB ISPt PR PR 20 PI e s

condensed, §paytthehe 804 GhE @AGH: bPR i iX i Bodl BF IHRGisERCHAS] Bhe BBYioRGat NI €Ct ed
into the reaction zone. Vaporisation of the I'tquid in 10t he reaction zone

provi des mirgursfléavng aftheoplof by fHiidised-bgd feactohis reayalet itothebaseof thtkteet hod of
the inventi nli Sﬂ‘ﬁ rticularly suitable for, very | a:?ge i.ndustrial reactors;
in accord .ét\ﬁi .lﬁfﬁl@?n | THEAYE © PHFHQHB}@% oGO’ on, the react or
used npkes it ﬂ?éﬁdl%&iéaﬁoﬂfy?ﬁx‘é%?etﬁg?ﬂ&d éﬁ?@l&nmc &Qétmemﬁifea&mnqnmﬁe 3000

kg/ h, preferably 'nore than 10, 000 e process of the invention is
further pamproiight plefing tabd polfroerisudghgdsplyceoted g nydaes dBat(east dreriret of

wei ght of | ymer produced per..unjt volu f reactor space per unit tinme)
in conner%’&gf“ygéé@“ 185 8P§}é‘?jg‘5%‘ee Pt’%@tr?ﬂc??%ég’ﬁ%éﬂ%mcﬁl?&accordi ng to a
further enbodijnr : I i i i j re higher
than 25 Ko/ el U gt SRS ARy S s ha el oG pn Rl T MR iSadER " P oher
t han 80 kmixtBkhlurifipeccSplacmail berbnjefite idto(tBd ¥acexprars¥dparisafidegol/ thé HGuid i) ] 1S

wel | known and .represents the i ght of 2Q pol ynmer prqduced per unit of
time dhd Pereaghps o e ?So‘ihe\‘?ég‘ifr?g.‘x’q}%%g}ﬁtn £ IB6HMERCpr oduct i on per

nit of L ont akan AEKATHANSONN b6 Gl B RSy e puakage st eady

(co)nononers feed rate (1 gnoring t or e slight ctuations due to
( co) nononmeadtotspssEsordeng. wiuogesybodiment of the prédeat pivkmainp dle redoddriusediccor di ng
to the present. invention s ethy|ene, Ethylene 25 regresents nore than 50%

by wei ght Ma¥esiHROSSIBIS/Re¥OPics guities of polyghefiaessitha 100k mpectgablyer abl y
sel ect ed j V4 - t E ]

ot et ne. arcrndl £0.0001 IR Dol of the HRIHAGH B Bffcr A BRL SURIBISTRE e
Pr ef ersabl spacd thee pidldsoiip@imobeeighi sf el hydrgnedasd péhaitcadmneatireadtsr shabait ene,
1- hexene or 1- o,ctesne. WO 2011/ 134798PCT/ EP2011/ 055857 12 The reaction

m Xt ure n%ﬁ?u&}téléﬁ SHPIPSEHh E2D uidise b%’éﬁago%ﬁ?iﬁﬁ‘ﬁf%?@&ﬁ@él%tPﬁ i nert

05325, R RSN VL e 08l O i o b9n3, g o
preferably higher than 50 kg/m>/h, more preferably higher than 80 kg/m’/h. The Space
Time Yield (STY) expressed in [kg / (m® x h)] is well known and represents the weight of

20 polymer produced per unit of time and per unit of reactor volume. The weight of polymer
production per unit of time can also advantageously be calculated as the average steady
(co)monomers feed rate (ignoring therefore the slight fluctuations due to (co)monomers
losses, e.g. purges).

The principal olefin according to the present invention is ethylene. Ethylene

25  represents more than 50% by weight of the polymer produced.

Comonomer olefins are preferably selected from olefins having 3 to 12 carbon
atoms. Switable comonomer olefins are propylene, 1-butene, 1-hexene, 4-methyl-1-pentene
and 1-octene. Preferably, the principal olefin is ethylene and the comonomer is 1-butene,

1-hexene or 1-octene,



The net hod according to the present invention may be used to prepare a w de
5 variety of polyner products, e.g. linear |ow density pol yethyl ene
(LLDPE), weperiah1o9g based on copol yners of ethyl ene w t RCTAPRII085851- hexene
or l-octene. This nmethod is particularly @Ui tabl e for the production of very
| ow density pol yethylene (VLDPE). A furttrer suitable polyethyl ene product
is high density polyethylene (HDPE), especially copolyners of ethylene with
a small portion of higher al pha olefin, for exanple, 1-butene, 101-pentene,

1- hexene or 1l-pctene. The nethod,is particularly suitable for polynperisin
ol effns in t hel REAEAHIoRJBRGIS BT 4150 SPHPESH P RRE Rdre AT TROAdD sl 6 vpa

and at a &eﬁ%%ea%wtﬁasq{itr@@hmﬁ%ﬁ&goa%rééﬂﬁ&meﬁ%dl%émsesucﬁ9& eth&@?E
production the tenperature Is suitably in the range 75- 100C an or HDPE

t he t enpeprapaneebiigng, ppitesd 4nd I8Qa1i1 5C dependi ng on the activity of the

15cat al yst us and, t he pol.yner propert.ies desired. The t of al
pressure in tﬁg"eglagthﬁ‘fluﬁ r%ﬁ@mgﬁ’ ‘E’r?tdﬁvetng%f‘@?/%feé‘s%@tpr‘fﬁaé? 2V y bet ween
1.5 and 3, M of pol JdiRtTELNBEPlov B&sRY B55BhyleRY AT iy appl i ed
to polyneri segyt? opr? }énrlegcpéssess’ utsgi ng aar?y Qﬁ}st gg?? F}%]Ieyrrg“rqf slgffbbf gﬁ%%la?}él yst,

i ncl udi ngbdedgh espodiantra of yipglesatvahy sihgensh i diek ene o2 0 eociteche. Thypeethat & ysts, and
metallocene.t“%{%f cat Iyst?. X T&i copol yneri sati on may therefore be
carried oRATICHYLY BRARSGITRr the Rradugtion QveRy: VHFensty BRIXPHRENGEVIARE) & - Nat t a
type conpfiinQiidble pBR%IyRAE ptIdRABSE higiieBlAbold @{m«mﬁ hou ukib i, a

cocat al yst corrp;t?}ésier?gggnlyor ggnorret a?]'%%cegg oc'uir/1é§},l)q or exaEr?’pr \é%l%\ﬁy

or ganoal wmipalymercoihgloyladt: withe small pbytion of Sisghet dlahd ylefionpr smsplan -aitam, of a
transitiog nmet al _sel ecteg from 25the netals of groups IV to VI of the

peri ofl ¢ tPEUEHS | DGKFPRFPIIFOHHE: el ement's, such as titanium vanadi um

chroni um  zi r ca Memes id)akHaLam ﬁﬂ%&gg&l of ﬁermg%m%m%@gas@gs@m'a&' ogen

atom The catal yst nay be supporte orous tTefractory o e such as
si | i ca orabablurd prassore ofthetvbeendoirid @ N Rai dnfl aaa solpechtiregi@stwean 6Otpatdnd, such

th h ide, th i de, the hyd hi id ) , | cohol at f
ragnes unt >y GAy BRSO P BB PSS iraa e b0 HANCHRES ot s
descri bed; (LO“C LhE [RatBPE %he"@mﬁer%ﬁlge ysquicﬁgr Q)—?%ggﬁgéenggf) &h &%%ctzjiﬁfor EP 0

175 532. The present 1 nvention 1s also pdrtic opriate

2011/ 34 7Q8PET LER2ZOH ThOPASmér Aidpatiks dansdipport ed Zi egl er catal ysts, for
exanpl e those ﬂescr' bed in Patents WO 93/09147, WO 95/13873, WD 95/ 34380,
WO 99/ 05187 antl@lRiaEPHEaroButhe gaPlags RPLywersakion peactys égmast nreferaglyor
optional Iy Bt Ng f @5 M@ a coated catal yst or prepol ymer containing, for
exanple, from1l0 to 3, preferably from10-3 to 10-1, mllinol es of
transiti on nmetHie method ohihe piesbirdhyameon mdy beapphel topetimtepetideprovdstds a
cocatal yst ,or actjvator, e.g..an organonetallic conpound of a netal_ from

groups | (%18 3YSPIRHE PRI N CREbS] frdeding Alegier dYrda Ererails!s duplvas, for
exanpjqe, @ﬁdé’ ARQA H@%ﬂh‘ﬁ@ét@%ﬁ@ﬁ@ﬁyﬁﬁc&&y&?. al so possible to use a catalyst

conpl exed by nmetal sel ected from'those of group VIII of the periodic
cl assi fi cat i orltefcophignetiesimtisay theelforade chivied exa fiplegampies kethe pidsaiteof
cobalt. By vve}y of _exampl es, mention may_ be . _ . .
4 catalyst of Ziegler-Natta type comprising &t least one transition metal in combination with
a cocatalyst comprising an organometallic compound, for example an organoaluminium
compound. The catalyst essentially comprises an atom of a transition metal selected from
25 the metals of groups IV to VI of the periodic classification of the elements, such as
titanium, vanadium, chromium, zirconium or hafnium, optionally a magnesium atom and a
halogen atom. The catalyst may be supported on a porous refractory oxide such as silica or
alumina or may be combined with a solid magnesium compound, such as the chioride, the
oxide, the hydroxy chloride or an alcoholate of magnesium. By way of example, mention
30  may be made of the catalysts described in the patents US 4,260,709, EP 0 598 094,

EP 0 099 774 and EP 0 175 532. The present invention is also particularly appropriate for



10 made of those described in Patent Application WO 98/27124 or WD 98/ 2638.
It is also possible to use catal ysts based on platinumor palladiumas the
transiti onOrzetiz3a79sonpl exes of this type are descri bed, PCoEPexampise7 in the
Pat ent WO 96/ 23010. The copol yneri sati og may thus also be carried out in
the presence of a chrom um oxi de cataly 13 Exanpl es of chrom um oxi de
catalysts are typically those conprising a 15refractory oxide support which
is activated by a heat treatnent advantageously carried out at a

L or ancti a7 SEBDEYE Z5es e g sphran otk e sl BRr o efas pner o

and pr ef epabby/13g730%7diosi309 @ UWOSINES 187 akdiUSS %M@i&@trhe%ata% Qhtaiped by a

great nunber of known process, in particular by those according to which,

in a firstsistsageptienatlyrio Heunm ofpooaid] catalpst oasreaomechommmbﬁxiedwple, b
general ly.of farnyla , -Or g £hraom um.conmpound whi ch can be converte y
Oalci nat | IGCG0 drs ity B9 S0 HlRR S R e e GRT A n¢ 1 ot e
or sulgh ¥ [ ' - Or

et vl c B ROt o
support  basegbuod of efretd tfiony goupsibio [HudhheReriodor Clessifiqution of teiklanerab,uni na,

zi rconi um oEi dﬁ, titaniumoxide or .a mxture 0{ .these oxjdes 25or al um ni um
or boron PHBEPHEE SEWIe. B ergRngduminidmyropiPgpRd- ¢ it SralRR Pesibledoprd e pHAYEs wi t h
t he above ' i AElpy : hus
combi ned Tt R g e g B e o
oper at i onclbyeteastuch asdmeanpian nakelpiren edenbialigByivap spemeplescheptiad mapbby an
oxi di sing atnospherge at g.t erature, of 25 t _nost that at
whi ch'% hemaﬁti%?ffﬁ%ﬂ @aﬁ?&aﬂn E%nglﬁ&ag% .9%?@5% @&%&ﬁ%@- Y0vflse he heat

t reat ment ,dc$; b 50
and 10000 R R B R LIy BB e

pr ef er abl of thisaypelard destdbed) f@%xabyplapei GhiPateht B 6628M0. it can contain, in

addition to t chromum fromO.1 to 10%of .titanjumin the form of

titani um oxi de! EPPERITTISYIBAR MY Bl ﬁf: GRS WY injlhe efé%ftn%af AFNIPRIYRe form
of al um nj i o] j i i 1N, f or m of
ot ed coraiR AR, Exdrlplcidt Mot bhalySs A AL Rbseolrprislig ) o7

pr ef ersabl sefifictorp Blide suppdd whichnis laktivarddesy oficac reaimiennadventaggoashyehrriedlontrer .

The chrom um oxi de caf al yst y he used together with a cocatal yst or
acti vat or?t adegperaiire, ﬁ%‘ﬁbf%ﬂq&'aégéb}?ﬁ&ﬁ%a P the inpsIatye aw}g%ﬁ&s Ito Il
of the Pegindi L catd:an. 1 : , an
or ganoal u%ag%%%%gs%%&ggp@sﬁgg acEJét a: y{s]%slgg %%&EI&BIZ&? Sﬁ&r)lgr,e@%gﬂ;?lélﬁarrpl e,
in EP 0 295d6ing,atiEéspbert5Bhit Lotalyar calDeDtA A8 a grodthmmbet bbichoofn grbeespr esent
invention is al fo pref erably appl gecg to {)ol ymerj sati on process i n which
the cat al PRAHas byhose peErias ty paichaina st stage, a chropyiyip coppqre spch as a
parti gul = 1 . . of
exanpl e, a(?:%]frgi{Fl l%ggﬁ(gg’r gé%gﬁgfﬁ%ﬁk] gas(gﬁ?g ’%?%@@‘f@éﬁ%ﬁﬁi n hichéanf B
converted by calcination into chromium oxide, such as, for example, a chromium nitrate or

Q

sulphate, an ammonium chromate, a chromium carbonate, acetate or acetylacetonate, or a
tert-butyl chromate, is combined with a granular support based on refractory oxide, such as,
for example, silica, alumina, zirconium oxide, titanium oxide or a mixture of these oxides
25  or aluminium or boron phosphates or mixtures in any proportion of these phosphates with
the above mentioned oxides. In a second stage, the chromium compound thus combined
with the granular support is subjected to a so-called activation operation by heat treatment
in a non-reducing atmosphere and preferably an oxidising atmosphere at a temperature of at
least 250°C and at most that at which the granular support begins to sinter. The temperature
30  of the heat treatment is generally between 250°C and 1200°C and preferably between 350
and 1000°C. Such catalyst preferably contains from 0.05 to 5%, more preferably from 0.1



15where L is a bulky ligand; Ais a leaving group, Mis a transition netal
and mand n are such that the total valency of the |ligand corresponds to

t he val ermw9 20f1/30m8t ransition metal. The |igands L and RCrap2die/obssstged. L
is generally a ligand of the cyclopentaqhenyl type. Exanples of netall ocene
catal ysts of this type are described in U S. Patents Nos. 4,530,914,
5,124,418, 4,808,561, 4,897,455, 5,278,264, 5,278,119, 5,304,614, and EP 20
0 129 368, EP 0 591 756, EP 0 520 732, EP 0 420 436, WD 91/04257, WO

92/ 00333, 3/08221 93/ 08199. .. Itels also possible ta . use with
advant agee Nerarrst shemiizea caearipby in gl B8 gBERNmfh 1035

Pat ent' s N, ofttifihikun B5the 4or3835 tA8Gum:38ar@RR uarifd ZndlddluBinkaf, 867,

4, 665, 208, 4,952,540, 5,091, 352, 5,206,199, 5,204,419, 4,874, 734,

4, 924, 018pardcwdggn 4igsiorn s aPeEnBATOXide 30828lGYse8 ag 195 0B ioBalkv®, tBO form
5,235,081,,.5,157, 1 5,103,031 and.EP 0.561 476,. EP. Q5279 5 P. 0 594
218, WO 9‘21?781‘25’1’%6 ¢ %’SW B BB OR ENREOT BHRLY Tm &‘%é’" ?a&d%g%ngthPén

Pat entss WO 92/100 3831 mbRs I cArtd s 8m ?é@gﬁa;r{ er'Ph O BB3RAR oxlde SatalNQR-

5,057, 475, 5,096,867, 5,055,438, 5,198, 401, 5, 227, 440, 5, 264, 405, "EP-A-0
420 436, mwagbe hwd toS:tgoavidopRcocsialyDo3dyatbr, 243 ad Orkan@Gn@3lic@ampodBbo276, 208,

5, 296,434, 5 321,106 9.031, 5,3 614, WO 93/08221, WD,93/08199 d
VD 2011/ 1353bEPEEEad1a flostRe ersdie s isioa e R mly 813heB B ansi 11 on
et al ConpaURs o brdsBalGAl A Toneind IRSAPRE oFEAURH cal B RAGAI FH ar

zirconium titanium and hafni um e netall oCene catalyst may al so be
r epr esent @dmnipje, ithEP gedVérEb, EBOriBA 16.Gp)WOMRMRIYF8. where Cp is a ring of the

cycl opent adi enyl type is a transition matah? f grqup.5 4,.5 or 6; R and
R el be sel eLIHERPOAT hE POGEHA N Ry BB B AP o & 2P BT Fet6oupe:
Mel- 3, N=0ndess RFANRh AR G5t SUMAENERRAYH Sediihg. OXi dation state of M
preferably, ms2, n=1 and p=l. The netal | ocene catal yst may be al so
represent ed byWitheegpedetioglartioutamumesal (oConeRiyng pathtysts,(mBhtiRhmayee igBicpbx, or 10
R's (C5 Inn)2. M@ .where Me is a Ltransjtion tal of group 4, 5 or 6, at

| east one"” Ofﬁﬁqﬁp%e’ﬁ?g’ﬁﬁ%fqrfﬁ‘? I%@Ithﬁm enyl, each R, which nay be

i denti cal [L%l\ﬂipj]ﬁerent, i s hydrogen, an al kyl, alkenyl, aryl, alkylaryl or
aryl al kyl radical having Ito 20 carbon atons, or two carbon atons |inked

t oget Her whert brismnpalkty lighnd; A idrskeaving eobupy Muis sutassitionteth] ehdion dvdviavg 4 to 20

L5car bon gt oty o oh el S 1Rk e O Ot e He SRR 0L on Of
| The ligands L and A may be bridged. L is generally a ligand of the cyclopentadienyl type.
Examples of metallocene catalysts of this type are described in U.S. Patents Nos.
4,530,914, 5,124,418, 4,808,561, 4,897,455, 5,278,264, 5,278,119, 5,304,614, and EP
20 0129368, EP 0 591 756, EP 0 520 732, EP 0 420 436, WO 91/04257, WO 92/00333,
WO 93/08221, WO 93/08199.
1t is also possible to use with advantage the metallocene-based catalyst systems as
described in U.S. Patents Nos. 4,871,705, 4,937,299, 5,324,800, 5,017,714, 5,120,867,
4,665,208, 4,952,540, 5,091,352, 5,206,199, 5,204,419, 4,874,734, 4,924,018, 4,908,463,
25 4,968,827, 5,308,815, 5,329,032, 5,248,801, 5,235,081, 5,157,137, 5,103,031 and EP
{0 561 476, EP 0279 586, EP 0594 218, WO 94/10180 and WO 2006/085051.
Mention may also be made of the Patents WO 92/00333, WO 94/07928, WO 91/04257,
WO 94/03506, U.S. Nos. 5,057,475, 5,096,867, 5,055,438, 5,198,401, 5,227,440,
5,264,405, EP-A-0 420 436, U.S. Nos. 5,604,802, 5,149,819, 5,243,001, 5,239,022,
30 5,276,208, 5,296,434, 5,321,106, 5,329,031, 5,304,614, WO 93/08221, WO 93/08199 and



germani um silicon, phosphorus or nitrogen atons which bridges two rings
(C5 Rom, or which bridges one ring (C5 Rin) to M when p=0, x=1, else "x"
i s al wayswO,208ac79®, whi ch nay be identical or differenPCTiEP2@In/0538RY| ,

al kenyl, aryl, alkylaryl or arylalkyl rqgical having 1 to 20 carbon atons,
a hal ogen or an al koxide, Q is an al kyliidene radical having 1 to 20
20carbon atons, s is O or 1, and when s is 0, Inis 5 and pis 0, 1 or 2
and when s is 1, mis 4 and p is 1. The netal | ocene catal ysts are

eneral | i an activator.or _cocatal yst.. anpl whi.ch be
Tent 1 onedEt Ry et anfh el Bhfiuft mer &b o MRty ole FPbals s, o
conpounds4 sHehrtidglaPeidcalmlartaRBAmMd hhfdidf- but yl ) ammoni um t et raborate or
25t he boric netalloid precursor of trisperfluorophenyl, which ionises the

neutral met al | Beenetabesepo guidlystOoapdembisrepfeseriedby theeengrel goselei(Gpnin EP 0

570 982, 520 732, .EP.O 4 37 EP 0 426 637, EP 0.500 944.. EP 0 277
003, EP oﬁ%‘%%d" ,ered.g%?s NIe 0@?3%@&@??@%@%%5 E@‘égét}gfhlf?‘a’s?fz%%‘fpl97 and
5, 241,0251 i WO QA% sefedlca! bt haeshisRal h ﬁceﬁsgl o@h@@mbﬁb@:@@d, for
exanpl’e those described’in U S. Nos. 305,281,679, 4,701,432, 5,124,418,

5, 077, 255granpk; 517183, 186673, p=W0 2d1h¢ 4184 FOBPCEAERL Ot bx0BE86 Btalecof®™her exanpl es
of netall oc nag%)(;atgi?%s_is grg described in Patents EP 0 593 083, U.S. Nos.
5, 317, 036PICHIPY B4 =) 484 §=h75 4, 935,397, 4, 937, 301, 4, 914, 253,

5,008, 228, 5, Oﬁfbﬁgéllo@qéézta%gma S & égllesexﬂe@ 1HeRnerdh OBHuA32,
5,238,892, 5, 240, 894, 5, 332, 706, 95/ 10542, 95/107939, WD 94/ 26793 and

WO 95/ 126@2. R'sHp &'e(GbhRim) Med&)3reiabt ocene conprises A) an inert support,
B) a %rou}Q,,sﬂt-CJS(%{,%iﬂquonpl ex corresponding to the formula: Cp -rox / 10

where Me is a transition metal of group 4, 5 or 6, at least one C5 R'm is a substituted
cyclopentadienyl, each R', which may be identical or different, is hydrogen, an alkyl,
alkenyl, aryl, alkylaryl or arylalkyl radical having 1 to 20 carbon atoms, or two carbon
atoms linked together to form part of a substituted or unsubstituted ring having 4 to 20
15  carbon atoms, R" is a radical containing one or more or a combination of carbon,
germanium, silicon, phosphorus or nitrogen atoms which bridges two rings {(C5 R'm), or
which bridges one ring (C5 R'm) to M, when p=0, x=1, else "x" is always 0, each Q, which
may be identical or different, is an alkyl, alkenyl, aryl, alkylaryl or arylalkyl radical having
1 to 20 carbon atoms, a halogen or an alkoxide, Q' is an alkylidene radical having 1 to 20
20  carbon atoms, sisOor 1, and whensis O, misSandpis 0, 1 or 2 and whensis 1, mis 4
andpis 1.
The metallocene catalysts are generally used with an activator or cocatalyst.
Examples which may be mentioned include alumoxane and/or ionic or neutral ionising
activators, or compounds such as pentafluorophenyl tri{n-butyl)ammonium tetraborate or
25 the boric metalloid precursor of trisperfluorophenyl, which ionises the neutral metallocene
compound. Compounds of this type are described in EP 0 570 982, EP 0 520 732, EP
0495375, EP 0 426 637, EP 0 500 944, EP 0 277 003, EP 0 277 004, U.S. Nos. 5,153,157,
5,198,401, 5,066,741, 5,206,197 and 5,241,025, and WO 94/07928.
Catalyst combinations may also be used, for example those described in U.S. Nos.

30 5,281,679, 4,701,432, 5,124,418, 5,077,255 and 5,183,867.



where Mis a netal of one of groups 4 to 10 of the Periodic Table of the
Elenents, Cp is an anionic ligand group, Zis a divalent noiety linked to
Cp and | iwkeditie4M8 conpri sing boron or an el ement of gPOUEP10F585he
Periodic Table of the Elenents, and further conprising nitrogen,

15phosphor us,

sul phur or oxygen; X is a neutral conjugated diene |Iigand

group having up to 60 atons, or a dianionic derivative, and C) an ionic
cocat al yst capabl e of converting the netal corrpl ex into an active

5142 80, 5, 1950 B e DR oy ont @Bt ifhAaHSEE Gaghys

Mention ngys. NO%OS be7,036le, 9f7 Ahes sonpi £ues 53034, 6PES01, A, MD296/ Q@@’@B@zsand WO

98/ 27119. The

cat al yst may be used in the formof a prepol ymer prepar ed

bof or ehandl0B6ER NG b TPHOpARINES ], JeTohh 554,301 412 3810 yS L4040k Gr13BE@6above.

or cpol 1 nird S PR ORI 73e dER B g w8 BB “Shace i accor dance

W th a bapehuhing, th@ﬁﬁla@l@@éﬂe%ﬂ%ﬂ;%s&r conti nuous process. The cat al yst
0

or the prepol yner may be intr

ced in the reactor continuously or

di scont i ndoessingit sppefrer abl y conti nuously. Pol ymeri sation exanple WO

2011/ 1347 PCT/ EP2 /0@5857 17 An i.ndustrial fluidised bed gas
phase rea 65‘%8\%%“83 ?WF@FO%?SPQH%%W&E ‘ed at 110C tenperature
and 23 bara pressure (with ethylene at a pressure of 7 bars). In the
reactor was added ethylene, butene (at a rate of 250 kg/hr), nitrogen and a

pol yrer i ng\lt o}f

catalyst (in the foini of a prepolyner) prepared as

described inr"exanple | of 5 W9324542 so that an ethyl ene-but ene-copol yner

having a nelt

index of 4 g/10 mn and a density 950 kg/ n8 was forned under

steady state conditions (production rate of 25 T/hr and prepol ymer

L) oot { onuh@ks o 420 KL oc s @B IR LA Ay RESANL B, GRPOL Ver to @

PE- hexene copol yrrer

ua €cr ease of

i ntroduct Cois ﬁar@@ﬁlengandagidu};io a gradual increase of the rate of hexene.
Figure 1 indicates the respective concentration (volunme % of butene and

hexene nehdu dyalient pasty lérd@tics@ Cawnil hgkedie My epmirtsingrboron or an element of
group 14 of the Periodic Table of the Elements, and further comprising nitrogen,

15 phosphorus, sulphur or oxygen;

X 1s a neutral conjugated diene ligand group having up to 60 atoms, or a dianionic

derivative, and

C) an ionic cocatalyst capable of converting the metal complex into an active

polymerisation catalyst.

Examples of cocatalysts are described in US Nos. 5,132,380, 5,153,157, 5,064,802,

5,321,106, 5,721,185 and 5,350,723. Mention may also be made of the complexes
described in WO 96/28480 and WO 98/27119.

The catalyst may be used in the form of a prepolymer prepared beforehand during a

prepolymerisation step from catalysts described above. The prepolymerisation may be

25  carried out by any process, for example a prepolymerisation in a liquid hydrocarbon or in

gas phase in accordance with a batchwise, semicontinuous or continuous process.

The catalyst or the prepolymer may be introduced in the reactor continuously or

discontinuously, preferably continuously.

Polymerisation example



During the transition, the polynerisation production rate ("R') renai ned
within +- 10% of 25 T/hr, no additional release of ethylene fromthe
react or WO 20HdB47980 cat al yst 15killer was used, and theCpmPgomeOs3sati on
catal yst activity remained within +- 10%.0f its activity during the steady
state production of the copol yner PE-butene. The reactor bed hei ght during
the transition remained within +- 10% of the reactor bed height just before
the start of the transition (which was 16 m. The total transition tine

duration was 30 hours, 20AfLter e, transitio t he copol yner - hexene was
produced under stR# Wﬂfﬁu@gﬁ%p?q %%_?hﬁﬁerr(%‘g@i}?aﬁﬂlgraa‘ﬁ@%tler %X);PH’FE)S sai d
et hyl ene- hexLaLaCape! kiBErahadaf MPbdra Ef&@ﬁ?fe iﬂfletﬁg(léﬁle MApréRtrrgansdly 950
kg/ 8. 25 WD 2011/ 134798PCT/ EP2011/ 055857 18 CLAIMS 1. Process for 'the

transiti ok theteaeton wanaddedyetloteneclontpe (pherateeff 3 50kgdrhoesesgeoand ked out in a
pol yneri zation.reactor. in.the presence of a.catalyst and.of .ethylen and
D Siet 1 PP RERE i 6 b S D e e G gt TSR e of
et hyl ene w@oky4eld Eat 4o - w h ThdlNRaSa5® hgation
reactor in the presence nof ggaggfgﬁ%s@grd opg‘g%%%l ee?}tfelﬁ% and gﬁbm?ﬁ@
co- nononedenBity 85kgiodorasdnrmetdyidensteatypstdty perditRES (phdnamneniesdds it hat

CO- nononer and co-.nopnoner B are .different; co- nononer A and
co- nonone?™® r%l?“i’“ﬂ%rtlﬂ]eﬁ?%’@moﬁﬁ%tlﬂg@)reactor during at |east 10part of the

transiti omyd QR :HRAIR a BEButdRdopolymer to PE%E:%&%?%I:)'%{%{ htﬁrt@da fiqr med

continuously. 2. Process according to c? aim 1l whe e polynerisation
producti on rataegaid®! decrdafeiofde: s dhetratwunt ofutgel ymder produced by unit of
time foe. gt onn gr%{ilt]a i réasgltj)f‘Ehefrgtlefoifile;e?lg. following equation
Figure 1 indicates the respective concentration (volume %) of butene and hexene
measured in the reactor during the transition.
During the transition, the polymerisation production rate (“R”) remained within +-
10% of 25 T/hr, no additional release of ethylene from the reactor was made, no catalyst
15 killer was used, and the polymerisation catalyst activity remained within +- 10% of its
activity during the steady state production of the copolymer PE-butene.
The reactor bed height during the transition remained within +- 10% of the reactor bed
height just before the start of the transition (which was 16 m).
The total transition time duration was 30 hours.
20 After the transition, the copolymer PE-hexene was produced under steady state

conditions {production rate of 25 T/hr); said ethylene-hexene-copolymer had a melt index

of 4 g/10 min and a density 950 kg/m3.

25



150.55 x RpEA < RT < 1.45 x RpEA wherein RpEA is the steady state
production rate of the copolynmer PEA just before the start of the
transiti onp2andi3RP8i s t he production rate of the pol ynePCamp2oig/os5se7

transition. 3. Process according to cl 2 wherein the polynerisation
production rate nust fulfil the follow nggnequation 200. 80 X RpEA < RT <
1.20 X RpEA 4. Process according to any of the preceding clains wherein no
dei nventoryi ng of the reaction systemcontents is operated during the
transitio I Process according to any of the preceding clains wherein

t he ethylmnal pressure (pC2--) nmust fulfil the follow ng equation

250.55 x pC2 PEAcEssHothd transitidbbetwbSRal Sy IvheE LhdlyRERZIRA précetd@nddd vl ene

partial pressure just before the start of the transition, and p07=-1- is
t he et hyl svep@zEneiizdtiopresstie thepréssgea dfer datadyss and offethyléne IProtsssletie cor di ng

ot oot o EhReY b Skl | SRS e RS SR ol bl
2011/ 13479806 E/chitRd bl ROBRE S4nd SolyrheriFAtRA SRR GE MedrEBntCo i htast hiteor

preceding clains wherein the transition is operated in the absence of
i nj ect i onetbflene Eandlay stefinidolrapnomer® toRrodwssinatuytandicnpelymeaPyB of t he

pr ecedi ng 1§:I aitms évhere n the polynerisation catalyst activity A, defined as
t he anpunt"SIIPGEFS He a{)roduced by unit of time and by 5anpunt of catal yst

(e.g. g/ hour/geEt@bmerShdichlhddonidd® 40lilrpyed1g equation 0.55 x ApEA < AT <
1.45 X ApEA wherein ApEA is the activity of the catal yst systemused for

t he product i-once-h@nomeohyame coRiohomes B drebothepresest isttae teadbr Slrengtat dwast t i on
(LA 20 FARLe SRerat L onsle, AT, L e catalyst activily of the
8 wherein the @@%ﬁﬁﬁb§?§ﬂ%mﬁ@a @(l)zﬁﬁhoﬁs%.i vity must fulfil the follow ng
equatton 2. Process according to claim 1 wherein the polymerisation production rate (“R”),
defined as the amount of polymer produced by unit of time (e.g. tonnes/hour), must fulfil
the following equation
15 0.55 x Rppa < Rt < 1.45 X Rpga
wherein Rpga is the steady state production rate of the copolymer PEA just before the start
of the transition, and Ry is the production rate of the polymer during the transition.
3. Process according to claim 2 wherein the polymerisation production rate must fulfil
the following equation
20 0.80 x Rpga < Ry < 1.20 x Rpra
4. Process according to any of the preceding claims wherein no deinventorying of the
reaction system contents is operated during the transition.
5. Process according to any of the preceding claims wherein the ethylene partial
pressure (pC, ) must fulfil the following equation
25 0.55 x pCypea < pCar < 1.45 x pCappa
wherein pCs pga is the ethylene partial pressure just before the start of the transition, and
pC, 1 is the ethylene partial pressure during the transition.
6. Process according to claim 5 wherein a the ethylene partial pressure must fulfil the

following equation

30 0.80 x pC2=pEA < pCth < 1.20 x ngEPEA



0.80 x ApEA < AT < 1.20 x APEA 10. Process according to any of the
preceding clainms wherein the transition from PEA to PEB conprises a period
duri ng whwonhotot3h7o8r esh co- nonomer A and fresh co- nononmeCTEPB1aN0&585Ed
sinmultaneously in the reactor. 11. Proclﬁss according to any of the
preceding clains wherein the transition i's operated between catal ysts

bel onging to the sane catalyst famly. 12. Process according to claim11l
wherein the sanme catalyst is used for the production of both the copol yner
PEA and the capol ymer PEB. 2013 . Process.acgordi t.o any of. the preceding
Cl ai e whbr ef rOHES PesgEdin 1 OV OSSR RN RetiR g diioh o o P g5E
Process aaGRE shsBcel oF ifiedidf oftah@tAdyek@di.ng cl ai ns wherein the mass of

pol ymer present in the reactor during the transition is at |east 75% of the

mass of pdl ynetrofess acdpediog & atyeofshepreceasting ¢dlaimsrareséinithapolymerisdtion ng st eady
production,of the.copolvwrer PEA), 25preferably at ast. 80% no
bt of or abi 94t PRRAE BT e o pirp R Ry Bt B BT S e AR B o

accor g ngalﬁ@lr@@ycgg‘ily:gﬁ@_gp@ggﬁgg %)ghggtrﬁlmﬁhgwg qERmRnoNer olefins are
preferably selected fromolefins having 3 to 12 carbon atons, preferably

propyl ene, | -buPéhex Ardaexehe< 44fet ks 1- pentene and 1-octene, nore
preferabl \xhg'réi?}uﬁtxp(?gg % thg:' -acr:]tlev)%t%rno% tl?g ca%ail)(?sct ts?srt]gm used for the production the copolymer

PEA just before the start of the transition (i.e. in steady state operations), and At is the
catalyst activity of the catalyst system used during the transition.

10 9. Process according to claim 8 wherein the polymerisation catalyst activity must fulfil
the following equation

0.80 x Appa < Ar < 1.20 X Apgpa

10.  Process according to any of the preceding claims wherein the transition from PEA
to PEB comprises a period during which both fresh co-monomer A and fresh co-monomer

15 B are fed simultaneously in the reactor.
11.  Process according to any of the preceding claims wherein the transition is operated
between catalysts belonging to the same catalyst family.
12, Process according to claim 11 wherein the same catalyst is used for the production
of both the copolymer PEA and the copolymer PEB.

20 13.  Process according to any of the preceding claims wherein the reactor is a gas phase
fluidised bed reactor.
14.  Process according to any of the preceding claims wherein the mass of polymer
present in the reactor during the transition is at least 75% of the mass of polymer just
before the start of the transition (i.e during steady production of the copolymer PEA),

25 preferably at least 80%, more preferably at least 90%, most preferably at least 95%.
15.  Process according to any of the preceding claims wherein the comonomer olefins
are preferably selected from olefins having 3 to 12 carbon atoms, preferably propylene,
I-butene, 1-hexene, 4-methyl-1-pentene and 1-octene, more preferably 1-butene, 1-hexene
or l-octene.

30



