WD 2007/ 037839 PCT/ US2006/ 032621 METHOD FOR SEED BED TREATMENT BEFORE A
" POLYMERI ZATI ON REACTI ON  FI ELD OF THE | NVENTI ON [ 0001] The invention
pertains to nethods for seed bed treatnent before performance of a
. polynmeri ction (e.g., an olefm polynerizatio i to i nprove
conti nui 5@6%@9@%@5’% eaction. BACKGROUND OF THE | NVENTI %@T‘F@%&WB@E commonl y
used net hod for producing polyners is gas phase polynerization. During
operation to produce polyol efins by polynerization, a conventional gas
phase fl uidized bed reactor contains a fluidized dense-phase bed including
a mxture of reaction gas, polymer (resin) particles, catalyst, and catal yst
nmodi fiers. Before suMETHOD FOR SEEDBED TREATMENEBBEFORE Bed" is typically
| oaded into the reactor POLYMBREZATIONREAECTIONtor from a previous
pol'ymeri zation operation. The seed bed is (or consists essentially of)

granular material that is or includes polyner material. The pol yner
" materi al czﬂEIaDtom"égﬁwE}mql\Hentl cal to the desired end product of the

reaction. xang] e t i o o} Nyl ene.
[0003] It |s ﬁnov@et ]orgllferrllt? Sgéﬂ%qgo% qhﬁ{ljsl tfgr sgﬁf %!eé &W Lé{fg{o a reactor
during a prarfdmm:de beal pokyhmrma:tionaeaicnm (ecqcdn dampo]ry&ﬂumoshmtmm)g and/ or
foul i ng t he reactor %: n nmeri zation. Such use of a continuity

addi ti ve 6%PFPTH§? F‘gpthWﬂ t:& ?fragw ‘nprover, is described in U S. Patent

6, 482,903, issued Novenber 19, 2002; U.S. Patent 6,660,815, issued Decenber
9, 2003; U.S. Patent 6,306, 984, i ssued Oct ober 23, 2001; and U.S. Patent

6, 300, 436, B&@K@BQ@M@&ETEE INYENTIQN  assigned to the assignee of the

present iny u i . VDI n tic, but
is. typi call F{ﬁﬁ] F‘%I ne '\158(1 ﬁﬁ?@t %?aéﬁd‘fcwpé)@% ye¥saI§ a‘g\?\nb%?#ya fl ow

i nprover) | qulﬁlli@lzﬁﬁorﬁf mnngejpﬁguomtw @fbdue@l pblybmﬁhmyr@aﬁﬁarzau@ganpl ?s of
CAs are alum num stearate er tal stearate { ner AS 990 (an

et hoxyl at ecFOBY&@HPYAL gawhaéeﬂéaﬂ &5”5@6@%&9@15&@&5&% bed s oo,

Basel , If u. S
Patent 6, 30%%1?%%9%}680%%8%%89@?%%5@% an ol ef.ﬁ%ﬁg% rization

process (e.mgodifiersgBsfophsush agolysietizationghactionys Geedbyd iintypicakiatoaded t he

into the reactor or is present in the reactor from a previous polymerization

operation. The seed bed is (or consists essentially of) granular material that is or
i‘ncludes polymer material. The polymer material can but need not be identical to
the desired end product of the reaction. An example of seed bed material is
metallocene polyethylene. 4

[0003) It is knoWn to introduce a continuity additive (“CA”) into a reactor
during a fluidized bed polymerization reaction to reduce sheeting and/or fouling in
the reactor during polymerization. Such use of a continuity additive, optionally
with a flow improver, is described in U.S. Patent 6,482,903, issued November 19,
.2002; U.S. Patent 6,660,815, issued December 9, 2003; U.S. Patent 6,306,984,
issued_October 23, 2001; and U.S. Patent 6,300,436, issued October 9, 2001, all
assigned to the assignee of the present invention. A continuity additive is
typically not catalytic, but is typically combined with & catalyst (and typically also
with a flow improver) before or after being introduced into the reactor. Examples
of CAs are aluminum stearate, other metal stearates, and Atmer AS 990 (an
ethoxylated stearyl amine, available from Ciba Specialty Chemicals Co, Basel,
Switzerland).




presence of a catal yst conposition conprising a carboxylate netal salt. The
* carboxylate netal salt is a continuity additive ("CA") which significantly
reduces sheeting and/or fouling in the reactor during polynerization. The
. catal yst osition is produced by conbining, contactin blendlng and/ or
m xi ng aWQ ng/P'V§%9 system (e.g., a supported catal yst ﬁg?g% h the
carboxylate netal salt. The catalyst systemcan be a tranS|t|on net al

catal yst compound (e.g., a bulky Iligand netall ocene-type catal yst
conpound). The carboxylate netal salt can be blended (e.g., tunble dry

bl ended) with a supported catal yst systemor polynerization catalyst

conpri si ng [goqiar U.8r .Paléne BB0PAB6 | 2ad | US. CH306)0WSYE castribe adr ylefiad free
flowi ng and the nmetal carboxylate salt n1xed or blended with the catalyst
can be in PSlymeriEaiion progeseicrat 4 %@ghaset%es et plieg processyin areaghyr thej s added to

2. react or CROMA!JY GabRACLARDSIAMein AR ¥ StRNThE hoshing iRl yTor i zalfon

W t hout previously havi contacte m xed with
t he cat al gabosylat emtal [sﬁl@ﬁﬁe] cdnhﬁultﬁacBiﬂﬁ)\{e«SGA”Uwﬁlch&@ﬁIﬁ;aﬁﬁﬂredacmi U. S.

6, 482,903 t t 0Xx taI sal ts, that sui table for use
o5 cont 1 nurhrtdacdios S e S Qe oL e ar AT S aci d sal 1
with a netabmpsifidOls prodiiRddsy E:’Sﬁlbﬁlﬂig,? colf@bti, Mlendi@anysr miiagml es incl ude
- saturated, unsaturated, aliphatic, aromatic or saturated cyclic carboxylic

aci d sal t s cobystsystem (e eowpperted catalysheysiean) wifly @ﬁ@ﬁrbbxxlatﬁmﬁﬁqlzalt o 24 carbon
atons, suchyas, ﬁfﬁf %’?en? %MBE%”@ﬁxﬁmoH%%%laéa‘?al ¥t < aﬁ%ﬁﬁde(e% %{ar ; caproat e,

| sobuyt | acet at e, acetate, caprylate nat e,
undecanoat édigamd mataﬁoceme-tty;mt @falyshlcompaitnel). Theicatbek datenmetghsalit @n best ear at e,

arachate a e anoat anpl of .the netal port on ncl udes a netal
fromthe PE’?‘? E‘{c(o%abf‘@ ? 5%' %qﬁéd)sgltgclaeaugppg I I 1 ‘l{ls, My, Ca,
Sr, Sn, Tpol{trneﬁ%atlo%rbata@’st c pnMi% a Eﬂ‘ne@l’h&%@lmﬁ@nza!ﬁbn %Bﬁl anl&ooﬂ

Exarrpl es of carboxyl ate net al s that may be suitable use as

\(,:\gntl nk/i ty dayiand ﬁ@eélom mbtb@s@mle@arbamagésajbm@ on@pmdeﬂamﬂ( % (OSCR)y,

ere is ]8('? i ni de
series, prté‘étfag};{({tj%1 oups tf{‘n%tlé'syand %B&P}rﬁgg%?%rsg Iesrgg G oups 2 and
13, and most reaplbef(armdihmg Geaugintd 3pd Dcatalyst bystemge dudig yljilmmeamonor a .
hydr oxy, hydr.oxj de, Q7/,037 9 PCT/ 00610 1 . al koxy,
aryl oxy, siVigQyt P@W&ﬂ%%gwggﬁ%@“&%ﬁﬂp}% CRETIE: or ik i st ocar byl
radi cal hadafgsfdyidm? to 100 carbon atons, preferably 4 to 50 carbon atons;
and x

[0oos) U.S. 6,300,436, U.S. 6,306,984, and U.S. 6,482,903 teach that

carboxylate metal salts that may be suitable for use as continuity additives are any'

mono- or di- or tri-carboxylic acid salt with a metal portion from the Periodic
Table of Elements. Examples include saturated, unsaturated, aliphatic, aromatic
or saturated cyclic carboxylic acid salts where the carboxylate ligand has
preferably from 2 to 24 carbon atoms, such as acetate, propionate, butyrate,
valerate, pivalate, caproate, isobuytlacetate, t-butyl-acetate, caprylate, heptanate,
pelargonate, undécanoate, oleate, octoate, palmitate, myristate, margafate,
stearate, arachate and tercosanoate. - Examples of the metal portion includes a
metal from the Periodic Table of Elements selected from the group of Al, Mg, Ca,
Sr, Sn, Ti, V, Ba, Zn, Cd, Hg, Mn, Fe,.Co, Ni, Pd, Li and Na.

‘[0006] Examples of carboxylate metal salts that may be suitable for use as
continuity additives are represented by the gemeral formula M(Q)x (OOCR),,
where M is a metal from Groups 1 to 16 and the Lanthanide and Actinide series;
preferably from Groups 1 to 7 and 13 to 16 (preferably Groups 2 and 13, and moét
preferably Group 13); Q is a halogen or hydrogen, or a hydroxy, hydroxide, alkyl,




Is an integer fromO to 3 and y is an integer from1l to 4 and the sum of x
“and y is equal to the valence of the nmetal. In a preferred enbodi nent of
the above formula, y is an integer froml to 3, preferably 1 to 2,

. especi al I%?,g@%%ggﬂ is a Goup-13 netal [0007] Non-li ?‘g’ﬁ%‘)%%l es of Rin

t he above I ncl ude hydrocarbyl radicals havin Lrbon atons
that include al kyl, aryl, aromatic, aliphatic, cyclic, saturated or

unsat urated hydrocarbyl radicals. For exanple, R can be a hydrocarbyl

radi cal having greater than or equal to 8 carbon atons (preferably greater
than or equal to 17 carbon_atonsé or R can be a hydrocarbyl radical having
from 17 t clloxycayiesy, silossssilepe sthlengts groupos sifoxers; 3% icahydiecarbyns) . [ 00081

Non- |1 mi i : \ Lo i ' |
o0 £ er e SBIRE Fond 10 o0TaldBf B Brekthil o SOCABOFRORE B IDL S, SATE
al kenyl , dg yh altéget fromrydoad ddyis adrini@bdryiraan Mlto 4aink yhessunmofx amd ylisi | ane,

al kyl am ne, _aryl am ne, alkyl phqsphide, ; .al kox aving froml to 30 carbon
at ons. Th&duglyler Beayaligge of ibe imatalg H’réu?fef?ﬁrﬁdt?énﬂoaw %ftf{‘%lrh%ﬂ%"d, or even

- substitut %gﬂlﬁgj i Mﬁf@g@pﬁ CRR BEpRRrdvT ﬁqa@!,e?gﬁagp“m@mé hal i de,

sul fate or osphat e. 009] For sone applicatio carboxylate netal salt
enpl oyed d&sroap-CAnedd. a nelting point from about 30C to about 250C

car boxy! alooRhy OEE g bl SO satle trlld ARORRRSERL "Fai ng o

nel tj ng pQhditals RalRe? tAT@Ecatton 4t6Hy &ﬁouicludéaﬁélzl,ta@yl,a@@maﬁ@ iphdtie] typi cal
applications, the carboxylate netal salt enployed as a CA has a nelting
poi nt gr ecRyeNC tsABFRtecher wsplprated hydrpesbyl aadietlat Foe example.nR capdetdr. [ 00101
Q her exa : AR U or use as
cont i nui t;ﬂg}gg%#' %/gagiﬁmr)\iéwﬁ@egf%g?ﬁa&fn&]s%@g}r g)?gs, t|n£1%1%snt§e«k;#frgita}eag}}I cal ci um

st ear at es, gregtemthamsdreguates? cirbomatossparRtasbeamliydsdqadnyl radivabhaangt es. [ 00111

F li.catjons | | salt, | i ned (f
Cont ;¢ g 29 S8 gne o BoseBl Frote A SRt farty amine. for
exanpl e, 6doBEr Mén-BA &hﬂﬁle@@gg}oi}nvﬁe aBow PRAulafin@tdeoonsl tstest earyl am ne

and zinc stearate, or Atmer AS )/ 3, a blend of ethoxylated stearyl am ne,
zi nc st earssmg orgliffmenty quizinis 200w o8k es alkyhrycloalkyl, aryl,

by
T A S AR SRR AT S il 02 0
arylamine, alkyl phosphide,; alkoxy having from 1 to 30 carbon atoms. The
hydrocarbon containing group may be linear, branched, or even substituted. For
| examplé, Q can be an inorganic group such as a halide, sulfate or phosphate.
[0009] For some applications, a carboxylate metal salt employed as a CA has a
melting point from about 30°C to about 250°C (preferably from about 100°C to
about 200°C). For some applicaﬁons, the carboxylate metal salt employed as a
CA is an aluminum stearate having a melting point in the range of from about
135°C to about 65°C. For typical applications, the carboxylate metal salt
employéd as a CA has a melting point greater than the polymerization temperature
in the reactor. .
[0010]  Other examples of carboxylate metal salts that may be suitable for use as
continuity additives include titanium stearates, tin stearates, calcium stearates,
zinc stearates, boron stearates and strontium stearates.
[0011]  For some applications, a carboxylate metal salt is combined (for use as a
continuity additive) with an antistatic agent such as a fatty amine, for example,
Atmer AS 990/2 zinc additive, a blend of ethoxylated stearyl amine and zinc

stearate, or Atmer AS 990/3, a blend of ethoxylated stearyl amine, zinc stearate




Tennessee. [00121 U.S. Patents 6,482,903 and 6, 660, 815 teach performance of
“an olefin polynerization process (e.g., a gas phase or slurry phase
process) in a reactor in the presence of a catalyst conposition including a
~catal yst system a supported bulky ligand netall ocene-t Pe cat al yst
system, “4 2908/%7 one carboxyl ate netal salt, and at §E4$2 %H’é

I mprover. The flow i nprover can be a coll oi daI particul ate materl aI (e.g
Snowt ex colloidal silica, available from N ssan Chem cal Industries, Tokyo,
Japan, or another colloidal silica). Oher exanples of the flow inprover
that are disclosed in U S. Patent 6,482,903 include a colloidal silica
(e.g., Cabodidctadeuydid, aibi-tertbutyldegdoxyhydro¢innampte IBQﬂa tha AYI1990&, and
alumna. U t nt 6, 482 nd 60, 815, t each t the car boxyl at e
netal sal ta“?g”(g?e‘?‘s bF? %Wt%g%t @8%% ﬁmPF?é‘ CBR Y @el\r/I CWPlSy to use in
t he react arenfdssée@ntact with a pol ynerization cat al yst and that a catal yst
system can be conbined, contacted, blended, or mxed wth a conposition of

at | east d¥82carbhdxPrignts GrER2H03 and) ¢, 6%%1%feaF}E§§1tf°r6ﬁécq phan iokgfitover before
0] P t h
??\gt ! Begaaasg&geg{az?%gn g‘%sekjnét algggsglﬁgsg Ogrléﬁ% Iglgsbcﬁrp tgoigfrsflangi;tgr?J 7] eggcause

t hei r nor pholpogsgndes of mooatalystdcd:mumﬂ idohgdu’rgauecaltabystmylsﬂemdemg; tay and fluffy

consi stenc j nation. of a_ carbo tagl salt fl ow i nprover
can_be. harupiouted RS hanE WeRl Grens pecaBIGt BEtPat rpLonesp e o

subst ant i ghdil daliPAfVAR dediPERMow v&2THe oW Bhpevet ah Be ARbAbIdAR! t al one.
100141 U. S. Patents 6, 300,436 and 6, 306,984 teach that when starting up a

pol ymeri zalartmulameamtm (@@ pdimontaxy callojdel [sHisae ap&ﬂb?bbs drom hW¥isgan s a hi gher
Vendency gt ORSARl s SRIATS: bR ool Bl 2 cHRr £ARRPE O N0 L he

initial stages ore t e pr. cess has ilized) in

t he presenkeflow 1ﬁ1prcmf ;haemezﬁdcldsm ﬁﬁUiﬂ.)Patenaﬁ,dSZ;ambmmﬂah&oﬂdeal sal t
m Xture to reiuce [

el i up r bl ens y o f each
i mpl enent iSHiF? egpé‘ﬁéﬁlk avﬁﬂaglfém fa ‘?t}a' ' eéegae%mg %lﬂea%eet ion (i.
when the r@@c@%ndaammnaﬁdoa BOERES Goalh tﬁatstha%eoﬁﬁae%taf Galfdise the

reaction to oceed in the presence of the same (or a different)
pol yneri zaue bb'a«mtq«:@d vith the dbow impréeer pries toniese mthetmect@ranrbmsalcet e netal

hvent or s Hlvd PORBGTUEY eEE: o ar 8 Il MR L sp RS heet ng
and/ or f owohfagted blentigd} dieniged Wwith alcomposition ofitagst sne catboxylate metal
salt and at least one flow improver before use in a reactor.
0013 U.S. Patents 6,482,903 and 6,660,815 also teach .that because
carboxylate metal salts are difficult to handle (e.g., because their morphology is

poor and because they have low bulk density and fluffy consistency), a
combination of a carboxylate metal salt and a flow improver can be handled and

- combined with a supported catalyst system in a substantially irnproved manner
than can the carboxylate metal salt alone. . ,
[0014] U.S. Patents 6,300,436 and 6,306,984 teach that when starting up a
polymerization reaction, especially a gas phase process, there is a higher tendency
for operability problems to occur. They also teaeh performing the initial stages of
such a reaction (before the process has stabilized) in the presence of a
polymerization catalyst and carboxylate metal salt mixture to reduce or eliminate
start-up problems. They also teach implementing a transition after the initial
stages of the reaction (i.e., when the reactor has begun to operate in a stable state)
to cause the reaction to prpceed in the presence of the same (or a different)

polymerization catalyst but not in the presence of the carboxylate metal salt.



|

pol ymeri zation reaction (before the reaction has stabilized) even if each
such initial stage is perforned in the presence of a CA if the
concentration of the CAis Ilow The present inventors have al so recognized
that the concentration of CAin a reactor is typically too lowto elimnate
this vul n®%BP743782% f the CA is introduced during thePCHUSREPORS2Hge(s) of
the polynerization reaction (i.e., after the reaction has begun). [0016]
Bef ore the present invention, it had not been known how reliably to prevent
sheeting and/or fouling during the critical initial stage(s) of a

pol yneri zation reaction. SUMMARY OF THE | NVENTI ON [00171 In a class of

enbodi ment g0t t Iﬁbwienmenild presank itheotorahaoentecognited thalda réacler oft GA") is

pre-loaded into a re h a,seed,bed.is. pr.esent d
pol yrer i zaf"]ﬂBFFa"]éa@t tm%:%‘ﬂgl/ﬁ"e ?}g?lgoﬁhf%@) r TG} k?lﬁgle e?g be‘\aand a seed

bed are py gin%ﬁ?:ﬁfén' feaama (beREE Me fehBtiohasNstabiRSddY NBWEh 4%acqansdcﬁactl on can
be perforned) tionally, a polymerization reaction is then performed in

the react Untlallstagotslwrfoen@bmlth@pmﬁnm of hGA; Hkeednventratiomoftthe £4 isow i nprover

it oroof 1 Rl Bl e S kGl i o heRaSoRE Gl TR00 L '

reactor (i feadlok & typicaldPtopmeiwite amnﬁfatermwulmmratﬁmy 1D éhePEA fiotn@eicedOpt i onal |y,
a polynerization reaction _is then perforned . in the reactor. In sone
enbodi ment §uEHg thanitighsiage(sy ef the pAgaerizatiopseacion(ic. afgkbe I42REQR BiSseed bed
present iny g%\{nzact or froma previous polynerization operation. Optionally,
a polynerization reaction is then perforned in the reactor. In sone :
enbodi nent goood] t mfom\thmprasmtrmvdmudn, i @A nohibetn &néwokiowi chlinslypne- | oaded
into a seed be

oper ati on. pfﬁ?ff?oﬁg? @Qtan %'i ﬂ'@ﬂcm fB%O g@ﬁi‘ Iouﬁ@héﬁg&ggrqfégﬁriegni n the

reactor. [ QolBlerifitRnlreationg of the reactor in accordance with the invention
can significantly inprove continuity of the polynerization reaction during
at least one initial stage (before the reaction has stabilized), including

by reduci n@lﬁ\jﬂ?@‘ﬂ %{\&?gﬂﬂ 7839 PCT/ US2006/ 032621 and fouling. The
or stage a po

initial sta ynmerization reaction are the nost
critical imothe denstast bbémbdddments of thy m\malﬂ'qmathbd gheontihwityckeddativef or

oper abi | it Y, probl ey Lo ocour, belore the feactipg fas stai Liged than after

polymerization reaction can be performed) or a mixture of a CA and a seed bed
are pre-loaded into a reactor (in which a polymerization reaction can be
performed). Optionally, a polymerization reaction is then performed in the

- reactor. In other embodiments of the inventive method, a flow improver and a CA
are pre-loaded into a reactor in which a seed bed is present, or a mixture of a CA,
a flow improver, and ‘a seed bed are pre-loaded into a reactor (in which a
polymerization reaction can be performed). Optionally, a polymerization reaction
is then perfoi'rned in the reactor. In some embodiments of the inventive method, a
CA is pre-loaded into a seed bed present in a reactor from a previous
polymerization operation. Optionally, a polymerization reaction is then
performed in the reactor. In some embodiments of the inventive method, a CA
with a flow aid is pre-loaded into a seed bed present in a reactor from a previous
polymerization operation.  Optionally, a polymerization reaction is then
'performed in the reactor.
[0018] 'Prel-loading of the reactor in accordance with the invention can
significantly improve conﬁnuity of the polymerization reaction during at least one

initial stage (before the reaction has stabilized), including by reducing sheeting



[0019] Herein, the expression that a reactor (in which a polynerization
reaction can be perfornmed) is "pre-loaded” with a CA (or a conbination of a
CA and at | east one other substance) denotes that the CA (or conbi nation)

-is Ioad_egvdg’{)ﬂ%%&g reactor before the start of the p?*'c%}ﬂ%%o%)%&ﬂe? reaction.
0 |

Due to ifs ctron, a seed bed in a reactor is always "pre-loaded” in the
reactor in the sense that it is loaded prior to and in preparation for a
reaction which nmay or nay not subsequently occur (in contrast w th being

| oaded at or after the start of the reaction). Pre- |oading in accordance
with the invention is typically acconplished by |oading a seed bed

(typi cal | yanbfoslisg. iThe imtisletage 401 stagef) ofrsopulymaerizatiorerdaction aretle mosteact or

before the start, a polynerization.reaction, and thep conbining a CA (or a
conbi nat i of“lm?ﬁajén(()tg&{3 éﬂ%ea%atl % lsoﬁg’l‘i?ﬁﬂear %ﬁs?“éﬁﬁ‘é’)" _rt‘I’Pefarl? 1Y eed bed in

the react grobR&{sdb BcduPBefblctht rédbtid s sRBHzbPhan AltéSf RAltabAlz¥d. Pre-1oading in
accordance’ with the invention can be acconplished by preparing treated seed

bed mat eri 019 by Hereimthen¢xpeession dhab @ deastor €inj whiclnk polyatericatipstreantionCA) and t hen
| oadi ng the_ tyeated eed. b L.eri.al Anto thereactor. bgfiore the start of
a pol yneri 74t il;eoﬂe Oélggi)l lgn?regfr%ag%%oé‘ﬁ?:hn% détA E?&a(%(fmbén%gﬁ'bqfnaaﬁ% %oaft a CA and at
| east one tdaktene HtHes biibamage)idshateaithat ha €20 (or (coibitaticd) ialcadadinkethei s al r eady
present) before the start of a _polynerization reaction. [0020] In a class
of embodi nEREter befpge the starof she palymenzating geastion usi ta gis dupetions a3edof - ()

| oading a ggef &)ﬁgctmgq;,@g,s?ﬁfet1eadeﬁwrp{hfe%ddor%ﬂ ' 5ehdk tﬁgﬁgfsgf)aded( b) | oading

a continuity additive ( or a conbination of a fl ow inprover,
into the rgeot tor mndamdprepgratiin for asteagison( whichoay( b) magerot snbseqeendy

pol ynmeri zation reactign in.the . reactor. J 00211 St a)..and (b) can be,
and typi caf’f’%}na(we?on%&%f%%é’ﬁl% 1??1&% LAt r%ﬁﬁ i‘?‘ﬁr"gp‘ﬁ? g%a?é’ﬂ?ﬁl #The reactor.
Typi cal |y, 168dingtibifa€cordihc@iwithathe inepByes typieayt AompBsiet My 1ogdiflg a by
perform ng a drying operation) after steps (a) and (b) but before step (c)
to prepar e Seadebsde G¥picallyr eonsisting ssseatelly of aranulyr gnelerigl intg erastiy7/ 037839

PCT/ US2006 ] :ofarred, [ b0t i I :
pre-| oadi ngg%%ﬁega%esé%?gf%(?d%ﬁg%%hgé 6%\%&?@tﬁgﬂé§mg%%h§%a@fgn el i m nat es
or signifi combingtioncofim €4 sivestleast) one dthef sulistange)twittt theoeedibed ethai se occur

(if ther e?gz;[c%r b\é\%{reethréosttarp E)F 'Ehleor%g&%nw;ﬁjtgmgggeb%re-loading in accordance
with the invention can be accomplished by preparing treated seed bed material (by
combining seed bed material with at least one CA) and then loading the treated
seed bed material into the reactor before the start of a polymerization reaction, or
loading a CA (or a combination of a CA and at least one other substance) into a
reactor (in which a seed bed is already present) before the start of a

< polymerization reaction.

[0020] In a class of embodiments, the invention is a method comprising the
steps of: '

(a) loading a seed bed into a reactor (typically an empty réactor);

(b) loading a continuity additive (““CA”), or a combination of a CA and a
flow improver, into the reactor; and

(c) after steps (a) and (b), performing a polymerization reaction in the
reactor. A ,
[0021] Steps (a) and (b) can be, and typically are, performed with air and
moisture present in the reactor. Typically, moisture and air are removed from the
reactor (e.g., by performing a drying operation) after steps (a) and (b) but before

step (c) to prepare the reactor for performance of the reaction.




or conbination) during at |least one initial stage of the polynerization
"reaction, and optionally also otherw se inproves continuity during at |east
one initial stage of the polynerization reaction. [0023] Alternatively,
. pre-loading of at |east one CA in accordance with the C‘Iﬂ?é 0%21%‘” be
acconpl i 0 H?r" t¥eat | ng a seed bed existing in a altor ? roma previous
pol yneri zati on operation) before the start of a new poI ynmeri zation
reaction. The seed bed can be from.a polynerization reaction that used the
sane or a different catalyst systemas the catalyst systemto be enpl oyed
in the new polynerization reaction. [0024] In a class of enbodinents, the
i nvention {0822a mii preferred nguitiodinmants hetlﬁsd:laqsspmﬂoacﬁm thetreacter Geetpbed i s
present in reacior, .(e.g.,..a,.see remai ni ng.in actor froma
previ ous p&%ﬂ@ﬁ'tﬁ%ﬁﬁo‘ﬁ %H@FEFP’&F(P %q;&grﬁfagtﬂpérnggétsgﬁ g 808 adi ng a
conti nui tchﬁﬁiiﬂgﬁﬂa‘t’&roﬁl"cl%e}msébc@r@?Eﬁé'reﬁiéﬂ%r@ﬁot%r@ﬁsaééﬂjwﬁhiﬂm i mprover,

into the reactor; and (b) after step (a), perform ng a polynerization

react i on i Ax eombinelion) drdrlng @0@?‘ Wm‘ﬁ’@l Ft?ge af theaprlymesization &eaghen,pr esent '
th th P t
g\nmd air Sr gmfg‘hp) Q%y #15% é&‘? 1?e %?VCS C? Sdﬁg’lﬁg gﬁl)e?%}%l‘ngl%{gﬂl %drgﬁ e rm| sture

pur gi ng opefmbipﬁmneﬁfzatmhrsdoapn(a) but before step (b) to prepare the
reactor for gerformance of the reactlon 002?:] In a class of &Feferred

enbodi nent W23} cAliemafiyely, pradeading, ofiaf, lqask ane £4 i accqrdagos, iiette i nto t he
reactor. i Gﬁ"ﬁq' ﬁ‘éﬁ)ﬁ?{r d'6ed gﬁqnl nto the
reactor i n V?gﬁ%"agrb%y urry for éﬁﬂ.&,%sgi anqc%llslt1ﬁ ’ﬂﬁéf‘eﬁb@ﬁ s a conmponent
of a m xt upeevigfus smlllymlmzatlwlq lopctatlomjrb%forel thesstab f & mewdpelpmerizatiogast one

L R L S b

hydr ocar bogr erdlﬂbieﬁtqsaamoeyst@n la} thetaaldstrsyaretan. belanpmogtddalthyaey of a dry CA
to a reactor and conbination of the dry CAwith a seed bed in the reactor,
the dry CAP@]é(ﬁJCBéat@Bﬁ?ﬂCH% with a flow inprover and the combination of CA
and flow i g ver I&ae@g " A 0 48 YEsid 006/ 032621
reactor. AI natl ée s g a’ng\}\?i %@o%e?%egﬁb b‘goqns%qu tirally | oaded
into the lsteps:of;)r and t hen m xed toget her (and m xed with a seed bed) in
fﬂforfﬁgt f;acf‘;k Wi sebd'Bed 1 05N 1r¥'rcaBRE RIS o S Ded FERaRERAt ! Y | 0aded

. the reactor from a previous polymerization operation performed in the reactor),

loading a continuity additive (“CA”), or a combination of a CA and a flow
improver, into the reactor; and

(b) after step (a), performing a polymerization reaction in the reactor.
[0025] Typically, air and moisture are present (with the seed bed) in the reactor
during step (a). Typically, the moisture and air are removed from the reactor (e.g.,
by performing a drying or purging operation) after step (a) but before step (b) to
prepare the reactor for performance of the reaction.
[0026] In a class of preferred embodiments, a CA is pre-loaded in dry form
(e.g., as a powder) into the reactor. In other preferred embodiments, the CA is
pre-loaded into the reactor in liquid or slurry form (e.g., as an oil slurry) or as a
component of a mixture of solids, liquids, or at least one solid and at least one
liquid. For example, a solid and/or a liquid CA can be pre-loaded (in accordance
with some embodiments) with a carrier liquid (e.g., a hydrocarbon or hydrocarbon
oil) into a reactor. To aid delivery of a dry CA to areactor and combination of the |
dry CA with a seed bed in the reactor, the dry CA can be combined with a flow

improver and the combination of CA and flow improver then loaded into the



The inproved fl ow properties of the conmbined CA and flow i nprover allow for
delivery of the CA as a solid (e.g., to pre-load the reactor with a
specific, predeterm ned amount of CA for snoboth start up operation). [0027]
. I'n typical enbodinents, a specific amount of CAis pre-loaded into a

react or BYREY8H3he weight of a seed bed in (or to b&fGIEEFRNPIHEL) the
reactor. In general, enbodi nents of the invention can include any of the
steps of: pre- loading a CAinto a reactor and then | oading a seed bed into
the reactor; loading a seed bed into a reactor and then pre-|loading a CA
into the reactor; sinultaneously pre-loading a CA and a seed bed into a
react or; aendtoc.oAbiernaingly, @. QA andradlomgimprovereanl bb ecquentidllydod&iedant t hen | oadi ng

t he conbination int reactor. .In any of . these Lnents, the CA may be
| oaded (e%feag%-apgéﬁeé‘o‘j’”ﬁkgﬁe?ef I(‘H\?éi xgd V[lgb‘?gTe%_ln%%sgfﬁ’SJgécé%odi ments of
t he i nventgipoti tHeACA Sm® HI6w! iR@eRer hdveBeén sdpAtdlPloalidd @ARYhOteadtopUmber of

different ways, including by: pretreatnent of a seedbed in the reactor with

a flow ai Ghesapraved fiox; propertiesoefiibe icombined e amhflow timpreysaalinw iforg) | oadi ng of

a seed bed J. tor { e ..al can be
conbi ned \?\%e ftl%&?hoght& %%?%Srg Soﬁ%gg'gﬁﬁgwﬁ?ao&n%l%s?ﬁggtgﬁgﬁ%l %&’g‘%ﬁg’ reactor);

i nt rpducjt ip@aaletbhlnideéaﬁ_éuﬁtmfmgfojrrhﬁodst?atartmph éﬁmi(‘jlgﬁbh)‘. ojn byi I d-uE stagg zgf'éer_

- purging is co ete;. i.ntroduction of .the i rect intao the see ed via a
tube i nsel®2d | dpdviied er%l@ganqa&d a(syftg}!%? am%hafhgé @garawéfﬁ fddort tube):

i ntroduct i:0R: RfhatliorGhe Welkht of' @ Secl M iP (2 1¥/8E WAL intd)itRe f&of. €RCL OF ;  and

introduction of dry CA (that has been pre-weighed into a netal container)
into the rgeeeralorembedimentsr efstherinyentionidandgelnde pap28itheAstepsefl  Iteeei n, t he

phrase "catal yst ~support tube" denotes a tuhe . .(typically,a heavy walled

by ext duiis FAIRRA Asetnrd e BhdiRe §stad g b R SR iBaigh Y 10 L 0,
anot her. t yb&l wyatih@redehdtotodhéRe-loadhs £CRRniothé Ractod dinudtabéoustyne react or.
CA may be pre-loaded in accordance with the,invention either 8 WD

2007/ 0378 F%-loedingsrooemdFnensd beg fht FifaHOR 04 CPIPIINEN S MIXMB dor anot her
tube. BR SPLEE RN AU ReEroBaRY i R Pt Bireg
cr 0ss- sectthesmambodimentsf tha Cdymayrhe loaddd(dign gré-loadetl) »adh a flow aid.
[0028] In various embodiments of the invention, a CA is pre-loaded into a
reactor in any of a number of different ways, including by:
pretreatment of a seedbed in the reactor with a flow-aid modified CA;
introduction of the CA with (énd during) loading of a seed bed into the
reactor (fbr example, the seed bed material can be combined with the CA before
the combination is loaded into the reactor); -
introduction of the CA during the reactor condition build-up stage after
purging is complete;
* introduction of the CA directly into the seed bed via a tube inserted into the
seed bed (e.g., through a catalyst support tube);
introduction of dry CA (that has been pre-weighed) into the reactor; and
introduction of dry CA (that has been pre—weigh(ed into a metal container)
into the reactor using pressurized nitrogen. o
[0029] As used herein, the phrase “catalyst support tube” denotes a tube
(typically a heavy walled fube) extending from about 0.1 Ry to 0.6 Ry into a
reactor through which another tube optionally be placed, where Rg is the radius of

the reactor. CA may be pre-loaded in accordance with the invention either



bed reactor (10), which can be pre-loaded in accordance with the invention.
[0031] Fig. 2 is a sinplified cross-sectional view of another fluidized bed
react or which can be pre-loaded in accordance with the :invention. [00321
Fig. 3is a sinplified cross-sectional view of another fluidized bed

react or WH? éW784§3be pre-1oaded in accordance with thePGTuUSLAINSEE21[ 0033)]

Fig. 41s afornula identifying a class of antistatic agents that can be
enpl oyed as continuity additives in accordance with sone enbodi nents of the
invention. 100341 Fig. 5is a formula identifying a class of antistatic
agents that can be enployed as continuity additives in accordance with sone

enbodi menttBroagh & btalystrvppirt be ombiek kiBe DpE6:kllY Dbl GfrolRERERRED EMBODI MENTS
[ 0035] A systemincluding a reactor that can be pre-loaded in accordance

Wi th the dPEUBAPT HFALHYSLSUPROTHEBS i bed with reference to Figure 1. The Fig. |
system includes fluidized bed reactor 10. Reactor 10 has a bottomend 11, a
top section 19, a cylindrical (straight) section 14 between bottomend 11
and top seRRIEFDBRICRIPANANOKTEEDRAWINGH ate 12 within section 14. The

di aneter of each.horizontal. cross-section of section 19 is . greater than the
di anet er dP038k r }lléh]t ‘S§é3{11i?lbﬁ?dlcﬁ‘?ss1sﬁ°§“°8ﬁle‘?%‘ﬁ) R ?&1“;1511‘1‘@“%6? ace 18 is

t he boundaged r&RINVERY), WEIRH cRTes e 18Hd8d irPdccotdhfesiith thb idvetigreact or 10 (above’
dense- phase surface 18) and dense-phase material 16 within reactor 10 (in

t he vol und0@dlundég Byis s simplified4crogstsgeiionpb vieh @f angthendwidisyd bed operati on,
freeboard sur f.re . ' £l r surface of top
section 1§§§%%%@ﬁ%lg%agﬁeip5§ﬁ%?9{wéagfdﬁﬁ%cggﬁ@ftg%@‘lgﬁ{@écti on 14 above surface
18. [0036100Ble Aiig. 3 lissy straptifieds crofsasecidomab aliew @f camothied | flvidizgd béd ch i ncl udes
circulating gas cqoler 30 an onpressor 32, coupled with reactor 10 as
shown. QW%‘EO@#?}D@?@Qrﬁg’Fﬁﬁfg%@raﬁeﬂt tﬁJP’i" “peration, the cool ed
circul ati ngysgas ipoxgs hromeaqi&hinals bIAYYT dnhbighic gbntd MhOcdneREt or 10, then
g
propagat es upward-t hrough the bed "and out fromreactor 10 via outlet 33. _
The cool i negiloyedcas(cantmaty additévestin raecdrdance vdthesonesi ebodimgnts tof the ow t hr ough
react or 101}1vén%i 1gurrped by conpressor 32 fromoutlet 33 back to cool er 30.
Tenper at ure densor s (not shown) near the inlet and outlet of cooler 30

typi cal |y jo@apviEg. $eedifonkulh ddanifyieg afdasand/atistatinpgeasstiat &, bé 0 cont r ol
t he anount b% i e . .
employed as continuity additives in accordance with some embodiments of the

invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
[0035] A system including a reactor that can bé pre-loaded in accordance with
the invention will be described with reference to Figure 1. The Fig. 1 system
includes fluidized bed reactor 10. Reactor 10 has a bottom end 11, a top section
19, a cylindrical (straight) section 14 between bottom end 11 and top section 19,
and a distributor plate 12 within se:cﬁon 14. The diameter of each horizontal
cross-section of section 19 is greater than the diameter of straight section 14. In
operation, dense-phase surface 18 is the boundary between lean phase material
present within reactor 10 (above dense-phase surface 18) and dense-phase
material 16 within reactor 10 (in the volume bounded by section 14, plate 12, and
surface 18). In operation, freeboard surface 20 of reactor 10 includes the inner
surface of top section 19 and the portion of the inner surface of section 14 above
surface 18.

| [0036] The Fig. 1 system also has a cooling control loop which includes

circulating gas cooler 30 and compressor 32, coupled with reactor 10 as shown.
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whi ch cool er 30 reduces the tenperature of the fluid entering its inlet
and/or flow rate through conpressor 32. [0037] Conventionally, a seed bed
is pre-loaded in reactor 10 before the start of a polynerization reaction
therein. The seed bed typically consists essentially of granular material.
‘At the st ®Q2007/03$% pol yneri zati on reaction, dense-pha®€ET/USA06/032621 16 in t he
reactor includes the seed bed. [0038] In a class of enbodi nents of the
inventive nmethod, a continuity additive ("CA") and a seed bed are
pre-loaded into a reactor (e.g., reactor 10) in which a polynerization
reaction can be perfornmed. Optionally, a polynerization reaction is then

performed i . o) ] }.ﬁlg%g I 0 L | thod, a
flowi nprovgplflﬁgo%i%gh egb(gg(gg éa egggg? ogldgggie?gﬁ)(lt)ﬁ}g& e%%:/e?glrire(e. g.,
react or 10)into reawthr th therpmopagatds aptviachthregh ttheobedcand dnt fiper faactoedo

tionally, a ol rizatjon_regction is the erfor Ln the reactor.
?8039] Pr Z-Y%Qﬁﬁﬁ&%gﬁheéamﬂwg?ﬁ?q‘? tgm@awnhag 1@&ea§$§glgn}g %prover) and

a seed bedy s AGERIA0FR piirdpBd b omPiesidth B RrofiPbhtiRt SbddkaaBbbiy 3gTPr ove
continuity of ~.a polynerization reaction subsequently perfornmed in the

react or dur Temparttere seasors (nwi'sbowmi nean thesinlgtjandyeutlet afesolémd typicallfie reacti on

has stabilized), 4ngludin educi ng_sheet i and, f.oul i ng. sone
enbodi ment s?roﬁidg-flf%‘%aﬁ%{%& ?%Oqéc%(g)r e &7HEeRT ;3 ggoicﬁ{}%?}ttﬁg émg(%onpl i shed
by | oadi ng whithe66ldr beebdicdsahe Rapenriurd Of thedluid beearimodintet agl/ar féw(or a

conbi nation of _a CA and a flow inprover) with the seed bed in the reactor
before the E¥athfough comprssspRds zation reaction in the reactor. 100401 In a

class of enpgdi negaﬁveegﬁp%tugpy%ib%a id predodtell RPFEaGOIPS bStbROME Bart of St €PS Of :

(a) loading a seed reactor 10 (or another reactor in which a
pol ymer i zat a @alymesizationrreacdion beerginr fiherseed bed fypisally oopitsgsagially of

PCTI US2006/ 032621 b) . I oqdi CA, ,or a,conbi nation.of CA and a flow

i nprover, i Y éna(t?i?ﬁct‘gg;tﬂ‘gr‘?gaﬂ( 8§ tg? tpé’}yr%et“&ﬁtéon( 53“5% ?e[;n}sepﬁ Pfor m ng a
p_olyrreri zat hﬁfeﬁapm:ihitmemoﬁihaudgsaa@mﬂbedSt eps (a) and (b) can be perforned
ei t her simul taneousl uenti al | y% Steps (a) and (b) .can be and

typical ly al@8%er g %r%:se ogjme inventfve metheds greontipiiyadditivact or .
port orm g 5 gnd 306 Tt e pRe ToRRMER, AP (e MERC IN B Y op (o)
t 0 prepare polymerization reaction can be performed. Optionally, a polymerization reaction
is then performed in the réactor. In other embodiments of the inventive method, a
flow improver, a CA, and a seed bed are pre-loaded into a reactor (e.g., reactor 10)
in which a polymerization reaction can be performed.  Optionally, a
polymerization reaction is then performed in the reactor.
[0039] Pre-loading of reactor 10 with a CA (or a CA and a flow improver) and a
seed bed in accordance with the invention can signjﬁcaritly imprc;ve continuity of
.a polymerization reaction subsequently performed in the reactor during the
reaction’s initial stage or stages (before the reaction has stabilized), including by
reducing sheeting and fouling. In some embodiments, pre-loading in accordance
with the invention is accomplished by loading the seed bed into reactor 10 and
then combining a CA (or a combination of a CA and a flow improver) with the
- seed bed in the reactor before the start of a pollymerization reaction in the reactor.
[0040] In a class of embodiments, the invention is a method comprising the
steps of: ‘
(a) loading a seed bed into reactor 10 (or another reactor in which a

polymerization reaction can be performed);
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the reactor for performance of the reaction. For exanple, in sone

- enbodi nents, noisture and air are renoved fromthe reactor by performng a
drying operation. [0041] Pre-loading of reactor 10 with a CA (or a CA and a
flow inprover) in accordance with the invention, when a seed bed exists in
" the reacwor200%&m39si gnificantly inprove continuity of PRTNEI#ERFati on
reaction subsequently perforned in the reactor during the reaction's
initial stage or stages (before the reaction has stabilized), including by
reduci ng sheeting and fouling. In sone enbodinents, pre-loading in
accordance with the invention is acconplished by having an existing seed
bed in reactor (G)lcdihgtah€A, Gondimbingiod dfA CAanda floanbipiéder,datodhea CA and a
flow inprover) wth the seed bed in the reactor before the start of a
polynerlzaF?@ﬁf@E%ctlon in the reactor. [0042] In a class of enbodinents,
the invention i r eed bed is
present in are tor % i &ﬁQ%Hégzdﬂ%%hﬂ?@ﬁ%?ﬁﬁﬁsﬂ%ﬁuﬁﬁgg%gg?nQ8§fro

previ ous preagtoe ﬂtqmt(a)nnddb)acanbmrﬁlﬂnécbeim snmultae@ans]gvror]sec)uentlalbadl ng a

continui ty_addi ' nmbi natJ on of fI ow i nmprover
into the rogkY ‘iﬁa CCAB?‘)‘ ?ﬂ‘{‘é{l’lc i‘)"e(pﬁﬁtjo%eé]l"?’g??ﬁ FI‘E;‘F mofs ?/R’?F‘?niatl on
reaction 'ﬁ1&Q%&%CH%wal[}Q%mrBéﬁﬂ‘éﬁJa!ré/renﬁiv'éd%61ﬂHB're?a‘bthe "B present
(with the seed bed) in the reactor during step em{)lcal the noi sture

and ai r ar perfamingaidyingppetation)adist geps (@) gld(b)b\}tbp@wsi N BreBATgi ng or
raing o r e the
Pgaglt or fofe %é"ir ‘%Zf%a ““?’Sﬁ%ﬁ"ef( tﬁ%ac%ﬁ eIE" blgg’é‘%fg‘g’é’%%?%@szooaloszszl

[ 00441 In ﬁmtshtreand:duasne rerﬁoeﬂtfmh ﬂierrée&torﬂaly@erfmng hdmﬁ@olmrmhhod conpri sing
the steps of; n% a see be, , eltaga&a nti,nuit additive
("CA") or B04q Fen]é?f‘ 18% bfeagto & oy ipgrayeddict or;  and
(b) after §dcBRIah&d withe fHeOlnVemtibnd v%élny Web&%ﬂoéhitﬁ%tmé’r}ehdﬂoﬂ r@nreact or.
[00451 Typically, air and noisture are present (with the seed bed) in the

react or d&lglm‘igarﬁ epmp@ye Pyppneisy |of, 2t pelymetization ereggtipnaisubsagquentlznoved from
Lhe T eact of s in o REE! S oHENAAG R BHEOLPG,QR00GLIORL af ter step

(a) but bePore are e reac rimance of the

reaction. i}daeﬁkﬁi hd;snstabltimls,Smelfudmgeﬁ}eferdadngrﬁh@dmmﬁsfpuliﬂ@ @A somel oaded into
react or

10, godlments, pre-loading in accordance with the invention is accomplished by
having an existing seed bed in reactor 10 and then combining a CA (or a
combination of a CA and a flow improver) with the seed bed in the reactor before
the start of a polymerization reaction in the reactor.

[0042] In a class of embodiments, the invention is a method comprising the
steps of:

(a) when a seed bed is present in a reactor (e.g., a seed bed remaining in
reactor 10 from a previous polymerization operation performed in reactor 10),
loading a continuity additive (“CA”) or a combination of a CA and a flow
improver into the reactor; and '

| (b)raﬁer step (a), perfbnning a polymerization reaction in the reactor.
[0043]  Typically, air and moisture are present (with the seed bed) in the reactor
during step (a). Typically, the moisture and air are removed from the reactor (e.g.,
by performing a drying or purging operation) after step (a) but before step (b) to

prepare the reactor for performance of the reaction.
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dry form(e.g., as a powder). Alternatively, the CAis |oaded into reactor
10 in liquid or slurry form(e.g., as an oil slurry) or in a mxture of
solids, liquids, or at |least one solid and at |east one liquid. In sone

- enbodi e i ich a CAis pre-loaded into reactor er
reactor) r\%ﬁzg@@%a%nce with the invention in slurry f%‘f%ﬁgg{oﬂ@&qtypi cally
conprises 2% 50% by weight of the slurry (or 5% 35% by weight of the slurry
in preferred enbodi nments, or 10% 30% by weight of the slurry in nore
preferred enbodi nents). [00471 To aid delivery of a dry CAto a reactor
(e.g., reactor 10) and conbination of the dry CAwth a seed bed in the
reactor, thevdlry I€An6éker biass efodiibodinkntd, the mvédtiow i apnal&l canshisinge

conbi nati on of CA and flow i nprover then |oaded into the reactor. ;
Al ternati véh‘i/s,teﬂsh’ef: CA and flow i nprover can be sequentially |loaded into the
reactor, and th 14 n ] j «pael .n, the reactor
after both the @ ggr?gﬁgl %\%vgi&ingg%véél? %{tﬂl{/&;)ﬁgg%ﬁ#ngg%gardgﬁ?;* élgo% g into the
react or. Thembinatiov efla CAcandprityyeiniprer,ghtotdreactanidhed CA and fl ow i nprover

allow for deliv of the CA as a solid (e.g.., tq.pre-load the reactor wth
a specific, p_remaé?ewtt’?_@ga)aﬂ%%ﬁ?mﬁfam%}zatg%rﬁf“ﬁm&%ﬁe_rﬁft%per ation). -
100481 I n tiygkical Typidaggli &R RiEmoRtSdRE ipkdsentdwitithe Qed 64d)iifi tiY Radteded into
reactor 10 based on the weight of a seed_bed in (or to be |oaded into) the

reactor. |ripgsiep(®- diypisallydk moisture ad ainare Fameygd fiamahe reactsr (2 2-oaded i nt o

reactor 10 e tor) i i.ffer ways,

i ncl udi ng bﬂ X eﬁféoga{r}%gd[ %ﬁfﬁﬁé%&%ﬁ%ﬁ&t ﬁ%gggf%erfgﬂvem Sﬁi’ @1#(1 ow aid

nmodi fi ed Chrépare {6 reaotopiforqetrisithdnceof theveactigar.over ) ; 12 WO 2007/ 037839

PCT/ US2006/ 03262 i ntroductj on of, the with.(and durin | oadi ng of a
Coad bad 1 rdbiet o 4 Qs A Rrermt Stbadinene gie CAd Badebiie, Bl N os or

condi tion bifltemiipe. Sf 208 paivlE). AMerftiAdy, the CUR Bhdsd infdf feRétoicio an of the CA
directly into the seed bed via a tube |ocated within the seedbed (For

exanpl e, CAiqpridenslwey frm (e@ade @nioflisbr) seia pxfuierpisalids; bauidg ost Fig. 1 via
one. or nor ry . S 18. I .t Of - i ght
support tuf)lteagséi gﬁ%ﬁlyd%dx?gg%?f) her %ﬁgﬁ t]'ﬁgm\%gﬁn%ﬁb reélgsta:]flo‘gﬁl%?%v‘\} '? én the outl et
end of eagheddalbd inté heactoe @0 (dralothbioeasten) in actbidahauwitivthetinte@sioBimr e shown in

P L AR R L S BSOS DSl B YLgIgThoknt 0 @ et

35% by weight of the slurry in preferred embodiments, or 10%-30% by weight of

the slurry in more preferred embodiments).

'[0047) To aid delivery of a dry CA to a reacior (e.g., reactor 10) and
combination of the dry CA with a seed bed in the reactor, the dry CA can be
combined with a flow improver and the combination of CA and flow improver
then loaded into the reactor. Alternatively, the CA and flow improver can be
sequentially loaded into therreactor, and then mixed together (and mixed with a
seed bed) in the reactor after both the CA and flow improver have been separately |
loaded into the reactor. The improved flow properties of the combined CA and
flow improver allow for delivery of the CA as a solid (e.g., to pre-load the reactor
with a specific, predetermined amount of CA for smooth start up operation).

[0048] In typical embodiments, a specific amount of CA is pre-loaded into
reactor 10 based on the weight of a seed bed in (or to be loaded into) the reactor.
In various embodiments of the invention, a CA is pre-loaded into reactor 10 (or
another reactor) in any of a number of different ways, inchiding by:

‘pretreatment of a seed bed in the reéctor with a flow-aid modified CA (a

CA combined with a flow improver);
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into the reactor using pressurized nitrogen. 100491 The CA pre-loaded into a
reactor in accordance with the invention can have any conposition provided
that it will inprove continuity of a polynerization reaction subsequently
-per f or meq, actor during at least one initial stage of the reaction
(before t %9‘%"2@%?.59& has stabilized), including by reo{fgﬁgﬂﬁzog%oééﬁtzil ng and
fouling. Exanples of CAs suitable for inproving continuity of a variety of
pol ymeri zation reactions are described in above-referenced U S. Patents

6, 482, 903; 6, 660, 815; 6, 306, 984; and 6, 300,436. Typically, a CA is not

. catalytic but is conbined with a catalyst (and optionally also with a flow
i mprover) bef ofdgirodyeticf pfhefefitith frnd shtiaglonding of Wegeﬁéé?ég dito the0501

Exanpl es Onfeac that can be enployed in different enbodi nents of the

i nvention include: alum num stearate, other netal stearates, Atmer AS 990
(an et hoxyl at entrciuesdsry bf tird @4, dwaingi tha ldaetok rconditiob dulkpepistdgt yafiehem cal s Co,
Basel, Swtzer|and), and carboxylate netal salts. 100511 Carboxyl ate netal
salts thatpq‘r&?gﬁepogﬁ’iett%ibl e for use in accordance with the invention as

continuity addiiyRetiéd-dBthe (€ bifelfly My tRORRA bl v & tuBE 1dchied vadiPOXYlic acid
salt with a netal &ortlon fromthe Periodic Table of Elenents. Exanples

i ncl ude satheseedbed (Fanexampie G 7 can bepratldasied into maeddcbedrin seactor 40 €8 cycli c
carboxylic..acid salts wherethe.carboxyl.ate Jigand has ferably from2 to
24 car bon ‘At oleJ,a R né%reé’ée %%yéfs%’l%%i negtéé, q‘mﬁlryatae@{a@gfg e, pivalate,
caproat e, supp@btiped SiaohidientlthotigH thadall af esactod PO,yith the ongttead af €,

pel ar gonat e, . undecanoat e ol eate, octoate, palmtate, ristate, margarate,

stearat e, each Bithinghesped bed Hpvormsonbntennof tobes & mo sepynimddgl); adr cosanoat e.
Exanpl es of th tg&%u@{- i i E rs i.odl Tabl e of
El ements sel ec;q Ié rcl)cr)rﬁpt gygl%d%g%w%% ?@ﬁ@}édé?@%ﬁaaﬁﬁdt@?&%& Zn, Cd,
Hg, M, FeintoGbe refictor Ruing priessanidedNztroge@052] Car boxyl ate netal salts that may
be suitable for use.in accardance with . the i.nvent.i,,on as CAs include those
Pepr esent o8l B Garp iabd Bl A et in abpesiep et e veptin B o a1 f'r om
G oups 1 tgavéGnpeshpdiRionpaéviac Wet intdl inAsbvd dodansir éfesSpolpheiAtiabl y from
Goups 1 to 7 and 13 to 16 (preferably Gqups 2 _ and 13, and nost preferably
Group 13) ; eestion sybsegueadyperiymedyigehc regptor dysing #hdgast ong, initialistage of| ky| |

L kS ML SR, B L gy SUGIRIE 5
and fouling. Examples of CAs suitable for improving continuity of a variety of
polymerization reactions are described in above-referenced U.S. Patents
6,482,903; 6,660,815; 6,306,984; and 6,300,436. Typically, a CA is not catalytic
but is combined with a catalyst (and optionally also with a flow improver) before
or after being introduced into the reactor. . _

[0050] Examples of CAs that can be employed in different embodiments of the
invention include: aluminum stearate, other metal stearates, Atmer AS 990 (an
ethoxylated stearyl amine, available from Ciba Specialty Chemicals Co, Basel,
Switzerland), and carboxylate metal salts.
[00s1]  Carboxylate metal salts that may be suitable for use in accordance with
the invention as continuity additives (CAs) include any mono- or di- or tri-
carboxylic acid salt with a metal portion from the Periodic Table of Elements.
Examples include saturated, unsaturated, aliphatic, aromatic or saturated cyclic
carboxylic acid salts where the carboxylate ligand has preferably from 2 to 24
 carbon atoms, such as acetate, propionate, butyrate, valerate, pivalate, caproate,
isobuytlacetate, t-butyl-acetate, caprylate, heptanate, pelargonate, undecanoate,

oleate, octoate, palmitate, myristate, margarate, stearate, arachate and
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carbon atons; and x is an integer fromO to 3 and y is an integer from1l to
4 and the sumof x and y is equal to the valence of the netal. In a
preferred enbodi nent of the above fornula, y is an integer from1l to 3,

- preferab especially where Mis a Goup-13
Non-1lim W‘h%"“@ﬁ%ﬁ% es of Rin the above formula inclu &P‘%&g%g I

radi cal s having 2 to 100 carbon atons that include alkyl, aryl, aromatic,

al i phatic, «cyclic, saturated or unsaturated hydrocarbyl radicals. For
exanple, R can be a hydrocarbyl radical having greater than or equal to 8
carbon atons (preferably greater than or eﬂual to 17 carbon atons) or R can
be a hydr ¢&eeseyqats. aBxammplen ol ths gnetal pomionyinglydena metad dioma thenReriogdicef er abl y from
17 to 54 Q =1 Rk X e Qi e above
fornmula i ﬁ%ﬁ%fe}%ﬁg@% Serlr%:?%?ﬁrggprégﬂgrFg?ﬁ’%h'?%yg?g{gé?b?%’ %g’nt ai ni ng
group suclCa#gaMayFe, Goydli,dal, kydnd Ma.yl , al kenyl, aryl al kyl, aryl al kenyl or

al kyl aryl, al kyl silang, arylsilape, allcylamne, arylamne, alkyl
phosphi de,[005% k%bcﬁ%( 'ten'é‘eék %s%ﬂqtdn%becéyt%gl}q%%w apeedancs i ar bon

cont ai ni ngLIRERidRYs PRs!ih@6@ thoBé ertiehted b?fthe\g%ﬂer'é}l%hwmé)x For
exanple, Q can be an inorganic group such as a halide, sulfate or phosphate.

[ 0055] | n (OOER),, exberpIMss aametat oy (Groepsibttel 16said thehzanthrajdebandsui t abl e f or

use as a CA in accordan th.the inventi i n_al umpi pum car boxyl at e.
For  exangteinideseiice, busteraety Hom Groses 1 i i Idgn 46 Gheferaht s, ear i es,

al uni num a@@t1eAér@Smo ipeeft@blyaBibup Y16 }; ah @xy hilugen! Byd@sger-of adyammye, the
carboxyl ate netal salt_can be (CH3(CH2) 16 COO) 3Al, an alumnumtri-stearate

(pr ef er r edyAExidengkyonlkexy, andeny, sieaasitany pyuléonatagroun, a1 eiloxags; Biiuni num
o _ Lt :
di - stear at%}%‘?%‘%ffzﬂ g&ﬁc%%lhialvlfﬁ? d@@g?ﬂ@&i@?%ﬁﬁ/a}&%gﬁ%@gﬁ% sgrel ting point

145C), or an al um num non ate (preferred
mel ti ng paiarton BEEE) and H064] inGenfoni Giid 3/ aml/nid abintegexiopl lew dandar boxyl at e

netal salts include ., Cro n. Al upi nu t earate #18 onpt an Al unm num
Stearate H5oMREbh A GBI e EpB IR SRhE5R A picEr s FEBARLGH num
Stearate Mtﬁeg&v@faﬂmla,?& is arRitAédenBlom 1163 prePermilon (o2 papadiapn, of
Menphi s, Ternessee. [0057] For sone applications, a carboxylate netal salt

enpl oyed awhese Mas pGrou-thrgithce with the invention has a nelting point from
about 30C ab 1 r 00 . For
u (b33 20 Adn %uﬁg&g &&%gfeg AR Yo ﬁ{ega[%gg ?#anirﬁgﬁ.glﬁg @Q&g&gﬁpi n)

sone appl icati ons, car boxyl-ate net
accor danceadicaly havieg 2 tov £t ¢aoboni atoms that include alkyl, aryl, aromatic, aliphatic,

cyclic, saturated or unsaturated hydrocarbyl radicals. For example, R can be a

hydrocarbyl radical having greater than or equal to 8 carbon atoms (preferably
greater than or equal to 17 carbon atoms) or R can be a hydrocarbyl radical having
from 17 to 90 carbon atoms (preferably from 17 to 54 carbon atoms).

[0054] Non-limiting examples of Q in the above formula include one or more;
same or differeﬁt, hydrocarbon containing group such as alkyl; cycloalkyl, aryl,
alkenyl, arylalkyl, arylalkenyl or alkylaryl, alkylsilane, arylsilane, alkylamine,
arylamine, alkyl phosphide,; alkoxy having from 1 to 30 carbon atoms. The
hydrocarbon containing groupk may be linear, branched, or even substituted. For
example, Q can be an inorganic group such as a halide, sulfate or( phosphate.

[0055] In other examples, a carboxylate metél salt that may be suitable for use
as a CA in accordance with thé invention is an aluminum carboxylate. For
example, it can be one of the aluminum mono, di- and tri-stearates, aluminum
octoates, oleates and cyclohexylbutyrates. For example, the carbdxylate metal salt
can be (CH3(CHy);s COO)3Al, an aluminum tri-stearate (preferred melting point
115°C), (CH3(CHz)is COO); —A—OH, an aluminum di-stearate (preferred
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al um num stearate having a nelting point in the range of from about 135C to
‘about 65C. For typical applications, the carboxylate nmetal salt enployed as
a CA has a nelting point greater than the polynerization tenperature in the
-reactor. b her exanples of carboxylate netal salts that may be
suitabl e YO US8"82 continuity additives in accordancBCHUSHO¢PR63hvent i on
include titanium stearates, tin stearates, calciumstearates, zinc
stearates, boron stearate and strontium stear’at es. [00591 In sone

enbodi mrents of the invention, a carboxylate netal salt is conbined (for use
as a continuity additive to be pre-loaded into a reactor) with an

antistati ma@agtpMcMSé@),aorf@Hi(SZHam GO0-+d—d0abipl @, alamiemm A®M90/ 2 zi nc

addi tive, btl dfofdet 0X Iattzg50?)earyl am ne and zinc stearate, or Atner
AS 990/ 3, Séeaﬂ’ll eeBrF & 4 tearyl amine, zinc stearate and

oct adecy! - @odar di ChRbderdiallyy hyAtableysia@pyyel esbonaBiRetalBHI mbRJIAS 990/ 2 and
990/ 3 bl ends are avai|able from Cronpton Corporation of Mnphis, Tennessee.
[0060] An ErearpivreAbimigum Sieerataiii b\ aemplonAlumining Stearmiai2?e ETUMPtAN 2 CA (e, g..

b t t
accor danos ARl Stedl i bilt Clokpabl R SR 224 PEAPRAA By PO0I 00 1
cont i nui tya\&ilalﬂeﬁs)nbemqﬁdsﬁc«n’pafanm d Menghisz Teiressepr ocess in the presence of

a catal yst conposition cludin at al yst tem upported bul ky
Tigand met@M7bcehet 3R P@rgﬁ%qn;s °§'§P§ KARY, mptal $pl ‘c?}PPIgY‘HgPS ﬁﬁ Tl at o

mat eri al (Eccgrdanc%”%e&ieqménﬁblgﬁhs 8 Alerﬁ poﬁﬁaﬁdrﬁtbibsutf 30 N gsap Chem cal
I ndustries, Tokyo, Japa or Aerosil lica, available from

Degussa, oZS(EGc(pre&raldm Iﬁtom ghout k@WCdaﬁbOLEIZH@?C)e f@mre@ aRﬂthilon%thV\O _
2007/ 037839 g {ajteS Zgaqg?]} %y%da gWA {H)£C%a os.‘ﬁW“H%he %Iﬁ‘lé% nce with the

i nvention avai T m Cabot), a
fumed sil Iﬂ&nnriimﬁ)ﬂe@ﬂad: heiity ﬁlm,etﬁﬂgapouﬁtoﬁ&]hé ra&rg@tdfe?fon@mamllessec ta substance
that can be enployed as a CA ( cor e @T one .embodi ts of the
i nvent i on) 2qogt éfarﬁqféﬁxpé'fail Eplﬁ’ﬁ%tf‘ﬂns e &3 °xy Ff\j lowd@siafed in U S.

Pat ent 6, 2fz, Bhélting ?&H@&e&tb‘ﬂﬁar}%e g%nzﬁﬁm t&ﬁﬁ&ﬁtﬁﬁqﬁ thdtebiter. Patent

6,245,868, an antistaticC agent is any organic conpound containing at |east
one el ect r 9058} i c@thmtemgmﬁ@ﬂmw@e@mgl spljg thet ramdbmmwblea’mseas hydr ocar byl

noi ety. NOI’I|JTJ exanmpl es .of t al. het.er oa inclu silicon,
oxygen, ni fr 2) ‘ﬁggﬁh%raﬁgordﬁﬁa ‘%& ﬁlﬁ mvethgnéIh(il st ?mgm Sgeaﬁ?teshoul d al so
contain at tm&aé‘drated)eca&ﬁﬁmvﬂedira!téd ofifd s&Iaﬂiﬁ&s;’itHo&ﬁhetéalh& bhe® seehwummat om | n
sone

stearafes.

[0059] In some embodiments of the invention, a carboxylate metal salt is
combined (for use as a continuity additive to be pre-loaded into a reactor) with an
antistatic agent such as a fatty amine, for example, Atmer AS 990/2 zinc additive,
a blend of ethoxylated stearyl amine and zinc stearate, or Atmer AS 990/3, a blend
of ethoxylated stearyl amine, zinc stearate and octadecyl-3,5-di-tert-butyl-4-
hydroxyhydrocinnamate. Both the AS 990/2 and 990/3 blends are available from
Crompton Corporation of Memphis, Tennessee.

[0060] An example of a flow improvér, that can be combined with a CA (e.g., a
carboxylate metal salt) in dry form and then pre-loaded in a reactor in accordance
with a class of embodiments of the invention for improving continuity of a
subsequent olefin polymerization process in the presence of a catalyst composition
including a catalyst system (e.g., a supported. bulky ligand metallocene-type
catalyst system), is a colloidal particulate material (e.g., Snowtex colloidal silica,
available from Nissan Chemical Industries, Tokyo, Japan, or Aerosil colloidal

silica, available from Degussa, or another colloidal silica). Other examples of a
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enbodi ments, it is preferable that the hydrocarbyl noiety have a nol ecul ar

‘weight sufficient to give it solubility in typical hydrocarbon sol vents,
such as, for exanple a cyclic aliphatic or aronmatic hydrocarbon, for

. exanpl e 00621 Exanpl es of antistatic agents that can be enpl oyed
as CAs ihaggﬁgﬁgg ce with some enmbodi ments of the i n&HYBA4PE?} epresent ed

by the formula, R"XR ,,, where Ris a branched or straight chain

hydr ocar byl group or substituted hydrocarbyl group or groups havi ng one or

nore carbon atons, R is an al kyl hydroxy group such as -CH2 CH2OH, X is at

| east one heteroatom (an O, N, P or S atomor a conbination thereof), and

it is sucHlowhatprovee forarsein acchuigneeovittethe diveentjen areNogplloidal silicay(eex.anpl es are

‘the fol | oy ng. | struct i1h.R bej d byl :
Rk, *ReNGOOE e o) Rt ERtidalies, R5YI0R A MBS, RootkiR, R ROH 2.
RCOZ2H, RC(dasROAnJH el DxElipleadftla sBE4RE! thdthemebe eifpiiyed asi A TAIGR am nes,

al cohol s, phenols, thiols, silanols, diols, polyols, glycols, acids, and

et hers. [ @owzdance With sesogepibedimsntspithesingention) eam antistae ageahob@myenpl oyed as
CAs in a ] o IW% - he h O re pressed by
the for wﬁg%gg@%ﬁ ‘?gﬁé‘ﬁ}%ﬂz '\i\/ne?éé1 @égﬁytégrgg%deg&geptl%f g?@hcﬁg% or

pr ef er abl escribed &i GIR. Rakemit 16,245,868, | angméistptidagennds dnyt erghic campeundat ons. R1 and

R2 can be the sanme_or different, . and can phe the s S ont ain

anot her h&PRRGMEAIgast ‘b‘?e,el‘?f,troﬂl}'lcbﬁ?ffrc’é‘)om g@‘@é‘f“ﬁi _er‘f‘égégﬁ?f‘p\(?]re%“ f antistatic
agent s t hat hyRetaR51 SHRERY € NoAdinkiSs eRamples OF dANea WitdrbatsRendaRodi ment s of
the invention are ‘expressed by the fornula shown in Fig. 5 for a hydroxy

cont ai ni ngiliebiyixygen, niteaggn, plpsphoruradsubur. iThe angstoils avo7shosisdd
PCT/ USZOO%%‘}J%% jlfasm()gée (r?tgcg{%y}%gdyrf%g{l ér ?l?rﬁ%%crhig rtc?ﬁ?%ﬁe‘i’er@%tl&ﬁl. ArQup of froml to

50 carbon "atons pre carpbon atofs), and R2 can be a
hydr oxy grepibpdisients, & is frefdzgblédalrthe hypdbcarwh @icdety hdveedmbletgigeweighitom 1 t o 50

(preferably_from?2 to 25).. [0065] O her. examples Qf antistatic agents that
can be enpP tde &Y 1 ﬁOIuE’g%Pleeﬁv\#)t‘ﬁO éﬁﬁ%’r@ﬁ]ﬁsaso %% he invention

are quat ercRah¥leAYBINY AliPphat st hydRRaByA! BF &akitle pllchat €s or phosphates.
Tertiary am nes, éthoxylated am nesS and pol yet her conpounds are other

exanpl es d¥96znt i Bxasples of getistaticrabents thatrcan e empistysg asiCAs irGisoidancec cor dance
wi th sone odi nent s.. he. Ly | O Ant i i ent s jf oyed as CAs
LR Rt B BB B ek PR RLBY i RPERTROER

i n accordance W n can "or ot herw se.
where R is a branched or straight chain hydrocarbyl group or substituted

hydrocarbyl group or groups having one or more carbon atoms, R'is an alkyl
hydroxy group such as —CH; CH;0H, X is at least one heteroatom (an O, N, P or
7 S atom or a combination thereof), and # is such that the formula has no net charge.
Non limiting examples are the following general structures with R being a
hydrocarbyl group are: RNH,, R;NH, (R'C(OI-/I)n R"NH,, (R'C(OH), R"),NH,’
RCONH,;, RCONHR, RN(ROH);, RCO,H, RC(O)NROH, RC(S)OH, and
RoPO,H. These compounds include amineé, alcohols, phenols, thiols, silanols,
diols, polyols, glycols, acids, and ethers.
[0063] Other exainples of antistatic agents that can be employed as CAs in
accordance with some embodiments of the invention are expressed by the formula
shown in Fig. 4, where R? is hydrogen or a branched or preferably a straight chain
a]kyl group having 1 to 50 carbon atoms. R! and R? can be the same or different
" and can be the samé as R? or contain anofher heteroatom (e.g., O, N, P or S).
[0064] Other examples of antistatic agents that can be employed as CAs in
accordance with some embodiments of the invention are expressed by the formula

shown in Fig. 5 for a hydroxy containing alkyl tertiary amine, where R! is
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[ 0066] When a CA has been pre-loaded in reactor 10 (or another reactor) in
"accordance with the invention, one or nore sensors (e.g., acoustic carryover
probes or static carryover probes) can be used to nonitor the presence of

.the CA | ctor's cycle gas |loop. In response e 0 ut of such a
sensor, Hbeiogﬁ%{gggt or can determ ne whether nore CA sh’%ﬂ?'@z'ﬂ)é}d%%gded into
the reactor. [0067] In sonme enbodinents, a CAis pre-loaded into a reactor
to cause the CA to be present in the reactor in a concentration (relative
to the weight of a seed bed also present in the reactor) in one of the
fol |l owi ng ranges pm by wei ht to 3 % referably 5 ppmto
1000 ppm hy Oﬁﬁr@rﬁrgreér&ﬁll}fa %rﬁl%%mm O%Bﬁtn rto S%ragrn&bry 10 ppmto
100 ppm S Iy RPEHRY, React or 10
can be inp rg?e%btbe gg?gﬁhﬁ%@o? %@ene cata W%&I ﬁear ﬁ ow density
pol yet hyl €6H)),0Haeadical, wh&G0659N axﬁn@gexﬂfmm 120 §0 @tﬁefablgdﬁmndste%)ectr onal view of

anot her fluidized, bed react i.ch c | oaded in cordance with
t he i nvent!9%H. fgfgerFF’&m gﬁ@mgncﬁ’&gné t€§ (?aﬁé?q EI&Pl%é'gci F%%)n section
bet ween i tz3:d@dnce WilNbn EmbSHEmERP of URCHnkE&HtionaRE qBatbingty idbAiumP| at e 12
wi thin the straight section. In operation, dense- phase surface 88 is the

boundary sempewns) @drhyémg@yhml’@tqs &t Phosphaies. Tertiary amines, eth(é‘aflﬁff@r (above

dense- pha r f p At 0L reactor (i n»
t he vol une %één gg’%t?%ﬁ%eﬁ PrAl g% sect%rxo E%P.g%:g%%?jé‘a and sur?ace 88).
[0070] Fi the énployed 6Ab|1h|&dordmsxvntes®memaibodnmmw6f theoinhentioh) ui di zed bed

reactor whj ch can be pre-|oaded jn accordance | cordance wth the
i nvent i on.AbStAtiGy8EsRls ARnle; QaSPéﬁ'SUQZ@ﬁ?B%g@% ﬁe“nﬁ‘?rﬁlonS"aF‘e'%fctor has a

cylindri Caskrn&éﬁéaﬁyﬁ%\)edﬁﬁ%tﬁe%s@et ween its bottom end and its top section,
and a distfibutor plate 12 within the straight section. The dianeter of

each hori Z0066lal Whers -G duws cbneropretlhedetidp reeatar th (drsangtheatreactorhim t he

di anet er of str i.ah tion, but ection of the g. 3 reactor |
s Shaped P aEe AT A Btk Ps Sonold S8R Gcedisfocbieeby® 1 1
operation Iﬁf)bdslﬁ)ﬁsﬁhg carBydveﬂpxtobés) catdb@ﬁ@dﬂbmmﬂﬂlfe@@eﬁ& ofghé @A boundary

bet ween | ean, phase nateri al present within the react (above dense-phase

‘surface 98} ﬂé‘?tEFaﬁ@h‘éé?Y f£8% 19pRy clnj 153p08%s to,fhe jpuput QE sp %F‘Eﬂsor( it t he vol ume

bounded by,Jehiorehi Adtetling Gbth&morRlcH ghohRl beABAHed b tRERaQ&) - [00711 Ve next
descri be exanpl es of commercial -scale reactions (e

[0067] In some embodiments, a CA is pre-loaded into a reactor to cause the CA

)

to be present in the reactor in a concentration (relative to the weight of a seed bed
also present in the reactor) in one of the following ranges: 2 ppm by weight to 3%
by weight, or preferably 5 ppm to 1000 ppm, or more preferably 5 ppm to 200
ppm, or more preferably 10 ppm to 100 ppm, or most preferably 15 ppm to 50
ppm by weight.

[0068] Reactor 10 can be implemented as a mLLDFE (metallocene-catalyzed,
linear low-density polyethylene) reactor.

[0069] Fig. 2 is a simplified cross-sectional view Qf another fluidized bed

reactor which can be pre-loaded in accordance with the invention. The Fig. 2

reactor has a cylindrical (straight) section between its bottom end and its top
section, and a distributor plate 12 within the straight section. In operation, dense-
phase surface 88 is the boundary between lean phase material present within the
reactor (above dense-phase surface 88) and densé—phase material 86 within the
reactor (in the volume bounded byk the straight section, plate 12, ztnd surface 88).

{00707 Fig. 3 is a simpliﬁed cross-sectional view of another fluidized bed

reactor which can be pre-loaded in accordance in accordance with the invention.
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commerci al -scal e, gas-phase fl uidi zed-bed pol ynerization reactions) that can
be perforned in a reactor that has been pre-loaded in accordance wth the
invention. Sone such reactions can occur in-a reactor having the geonetry

- of react Fig. 1, or the geonetry of the Fig. 1% Fi reactor.
In. di ffg‘?oe"g\‘)tgwg7 odi ments of the invent i on, any of a gﬁsé Oﬁgé%éldi fferent
reactors is pre-loaded and optionally also then operated to performa

pol ymeri zation reaction in accordance with the invention. [00721 In sone
enbodi ments, a continuous gas phase fluidized bed reactor is pre-loaded in

accordance with the inventign be] re. it operates to perform_ paol ynerization
as fol | ondhe T 3rteasien bas @ qybindncal sigight)seefonstvyeraritsghosiont e and| j qui d or

gaseous f I i ] g togekher with
liquid or ?‘gg" eétbet%{s? éorrg%g{r?et}rﬁmgré co%%i neg a%a@;?‘%%t% ft?g'eg‘hlent 0 ‘t%e recycl e
gas |ine wpstchdamizodtal dressfdectiohi ofdtie hopdseclamr isegreatqyl then thealipmétermafy nononer is
et hyl ene and the conon r. i s _hexene.. The. i pdi vi dual, fl ow. r.at of ethyl ene,
hydr ogen %@@ﬁ%ﬁ@gp,ﬁ& %@HtSF%qn&ftP%ﬁWa?ﬁF%% 2l F@?é’aggﬁ%gg@ti on targets.
The ethyl ¢ng HEMGEMclish b Reabor A0UITHL.! £ It BpdiRiidH 6f the i ONSdaaRE, et hyl ene
partial pressure. The hydrogen is controlled to maintain a constant

hydr ogen wdensstifpsee prasfacatfi8eisr thei bpundtry briwesveldas phese muitdriall presemtai ntain a
const ant S t e | ' e, Co ) i || gases is
reacur od B0t RpAbeb SR acrP ek dulthos IDCENIGSEbE PGl R, o 0o
conposi t i ethim thehreadt@cHt ke @hsme dotimizthbyAhe elraightosection] wilade ¢t aldyst i s

i njected directli into the fluidized bed using purified nitrogen as a
carrier. S8 is adjusted to maintain a constant production 18 WD

2007/ 037837 RCTI5AAROHAIAOP oxah S oF NoriiBElal- QIO HacHondr @UNG POI yer

particles is nmaintained in a fluidized state by the continuous flow of the
make up f setmendalrsedy.cgas-phass fidisadrhed helymeszationaractions. thatncagdree

i npl enent ations. ..a _superficial.qgas vel oci -3 1éecis.usedto

Lahi ovent HetiBiR B aTARS iRl pEASLTAAE I o ¥hrapich Nty HESalebiol? 5 0° o o

To mai nt Sothedsucld Fsittidiis caf dCE@ lin haegefordiaving thd P nicdisaidisrel00df t he recycle
gas is conti nuoﬁggl y adjusted_up or_down to accopnodate -apny changes in the

. . d opmnod.
rate of héag 1. geWesEanaw ke Fig 2 AeFigot Jaeipr-ZRdigrrentigmbordiniends Sfed bed i s
mai nt ai neqp@invantidaOBey b vBG&Y o diferdhtlBAhGHI BredoRA dnl bpRibndlfye bEd at a
rate equal to the rat'e of formation of particulate product. The product is
renoved seaitto-tbempperateod 40 perform a polymrerizatianf reactioneig dcnordarcef witle thev ol unme

chanber, which is sinultaneously vented
1nvention.

{00721 In some embodiments, a continuous gas ‘phas.e fluidized bed reactor is
pre-loaded in accordance with the invention before it operates to perform
polymerization as follows. The fluidized bed is made up of polymer granules.
Liquid or gaseous feed streams of the primary monomer and hydrogen together
with liquid or gaseous comonomer are combined and introduced into the recycle
gas line upstream of the ﬂuidized4bed. For example, the primary monomer is
ethylene and the comonomer is hexene. The individual flow rates of ethylene,
| hydrogen and comonomer are controlled to maintain fixed composition targets.
The ethylene concentration is controlled to maintain 2 constant ethylene partial |
pressure. The hydrogen is controlled to maintain a constant hydrogen to ethylene
mole ratio. The hexene is controlled to maintain a constant hexene to ethylene
mole ratio. The concentration of all gases is measured by an on-line gas
chromatograph to ensure relatively constant composition in the recycle gas
stream. A solid or liquid catalyst is injected directly into the fluidized bed using

purified nitrogen as a carrier. Its rate is adjusted to maintain a constant production
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‘back to the reactor. This allows for highly efficient renoval of the
product, while at the sanme tinme recycling a |large portion of the unreacted
gases back to the reactor. This product is purged to renove entrai ned

-hydrocarw 51{17 jreated with a small steamof hum dllj(% 8‘8?@” f9en to
. fo

deactivate any race quantities of residual catalyst. n-ot her
enbodi nents, a reactor is pre-loaded in accordance with the 1invention and

t hen operated to perform polynerization using any of a variety of different
processes (e.g., solution, slurry, or gas phase processes). For exanple,

the reactor can be a fIU|d|zed bed reactor, that is op erated(#ﬁiproduce

pol y?I ef i atepdibg Feackng hed ol FOWHIERAYIBE BATET Fwtm%tawée?agélm dsl type of t
reactor a | n operation
g{(} g csrﬁ{nu&geﬁa% I 9he Hiale %8011%% L e \;@% thrd BVt P

of such r s to orm gas pha ymeri za rocesses t he
pol yner i zatdction rexch LImsman nbplemmieﬂums; x alplefi @ajigasavddcuyroﬁll-?uﬁ&leczmd by the

ti f t t 41, |
enbodi monteed § isBieyiibis J5T B8 R crorreC R aapabiemtrs of 00 Brigadioor ¢ hat has
been pre- |n9&%§iﬁiﬁ é%oﬁ’éf&ﬁﬁﬁ'@ﬂﬁreteiﬁb&xﬁu&éﬁhé %tgﬁ&atﬁﬁ of The fefrfd b@is can be a

continuous gas phase process (e.g., a fluid bed process). A fluidized bed

react or f@pntgmonéimﬁwgteéubnr dowpn iscassemmpgate any ghassesinithestate of heatact i on zone
and a gg(éﬁ‘ c91 \&ﬁé Qg'ttlé/gpgﬂ-}éﬁ%ét%ﬂ Z"I‘ﬂ@ ﬂlirgré‘i?ec %@ G Mﬂgd Gonprises a bed

of grow.n orned iclesand a m nor anount

of catal ysbnstaalh‘eight By w&ﬂhdradm@mlpwoh Iaé tlteolmdl amcruﬁ: dghsivio alie fabecofyaseous
nonomer r}d diJuent to . renoyve h@l %g rrerl ation t hrouygh the reaction
zone. Opt itBwaatoy of partigulgte progduct. 181 CBEPPRISIOBYY 18 F621

re-circul abg gRSATeIRY0 Q%ﬁ&@oﬁﬂn@ﬂﬁaﬂ%@%ﬁﬁﬁqg sirfulfafédiisly Gupitéds t hat
increase the heat renoval capacity of the circul ating gas stream when

readm t t edvaelptot the reacton.c This nllownor hﬂghilsefﬁmenb@m@wald{féh%mrp@wt,lmbeferred to as
_condensed, ey At b ARLS GRCHBRoRTT L SNRN) Bk Sl Ly et or m ned by

si nmpl e expérineén BUs ononer to crrcu |ng gas stream
is at a rabstsrqUuithis tpmodlhelsrmgedato renfoive lenprained hydretabanl sndetreapsdoduct and

nmononer assQci a therew th, | W t hdra fromthe reactor, .and_the
conposi t i dHtbE sﬂ?ﬁ %WWHB@W fondeactivie. pry trace guFtideseef ¢ o mai nt ai n
an essent 'rééﬂﬂal%&t@l?f&y state gaseous conposition within the reaction zone.

The gas leaving thé reaction zone is passed to the velocity reduction zone
wher e ent rigd7led Ipathercémbapdiments, anteaetdr isThes-lgadediig accordance with the

invention and then operated to perform polymerization using any of a variety of
different processes (e.g., solution, slurry, or gas phase i)rocesses). For example,
the reactor can be a fluidized bed reactor that is operated to produce polyolefin
polymers by a gas phase polymerization process. This type of reactor and means
for operating such a reactor are well known. In operation of such reactors to
perform gas phase polymerization processes, the polymerization medium can be
mechanically 'agitated or fluidized by the continuous flow of the gaseous
monomer and diluent.

[0074] In some embodiments, a polymerization reaction is performed in a
reactor that has been pre-loaded in accordance with the invention. The reaction
can be a continuous gas phase process (€.g., a fluid bed process). A fluidized bed
reactor for performing such a process typically comprises a reaction zone and a
so-called velocity reduction zone. The reaction zone comprises a bed of growing
polymer particles, formed polymer particles and a minor amount of catalyst
particles fluidized by the ’continuOus flow of the gaseous monomer and diluent to

remove heat of polymerization through the reaction zone. Optionally, some of the
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conpressed in a conpressor, passed through a heat exchanger wherein the heat
of polynerization is renoved, and then returned to the reaction zone.

[ 00751 The reactor tenperature of the fluid bed process can range from 30C
or 40C Qb0 2fd%0i830°0C or 100C or 110C or 120C or 150C., ﬁ‘% ? t he
reactor tenperature is operated at the highest tenperature a |s feasi bl e
taking into account the sintering tenperature of the polyner product wthin
the reactor. The polynerization tenperature or reaction tenperature
typically nust be below the nelting or "sintering” tenperature of the
polymer to be forned Thus, upper tenperature. |im ! |n one enbodi nent
i's the meleheplatedgases maved %Fo‘ffﬁle andcomnsessed Eﬂ"%’d { WREAeact or .

[00761 Ind ek Sxﬂﬁ@a‘i’cﬁ@é& £ ingt tn@éﬁﬂ%“r?d&ﬁ g in

accor dance wth n el?looﬁh‘fs erII1 0 ersat ed to efe ect pg(?yrrerl zation by
a slung pedclinezomat Thusa nmtlmderspremhsﬂ isrnefered |ty me f‘candensed npdeleds general |y
uses pressur

n r ta 5 atm) heres and.even greater
and tenpersé’(‘tt%?%'éat? J{ g‘ﬂﬁgemadg}(:d%%mﬂ@gb AT % Crly from 30C
to 100C. |up of ghdedtid ﬁaonaﬁémmel FrehlaBily gad s&yaﬂw'aqae@&u&w therat®ay ticul ate
polymer is forrred ina liquid polynerization diluent nmediumto which.

nononer arwhidorivsidraiate pelymer trwduchy@ﬁo@momebn@swmpd cthergwitht isar e added.
The Sus%%‘ch‘&?agé;d‘%ﬂldﬂh@grﬁ&'tdr tth‘% §om1é£§ 0 t%@@aé as%x gﬁ:&g}gﬁgeus' y removed

fromthe reac erée t evo S ar romthe
pol yner arrehctceaycddﬁdtedotptmanaiﬂ yn aisbmallar stelidyt staté @seous corapédition eact or . The

l'iquid diluent Ioedlnt nerlztlon,nedlumlst ally an al kane
havi ng frd’i‘?’ﬁ@“ 3LU0TH Bt ga%l ‘E‘P”alﬁc g deagtiey rone 2“01"3@%8‘0 37839

PCT/ USZOO%Q%&?%@@%%&VE&@Ieﬁ’&aﬁhed Baﬁlc[@dmweﬁim&pyeﬂaes bauid be 1iquid
under the conditions of polynerization and relatively inert. Wien a propane

medi um i s compEEssaddn amogpeessorapassediibrosgle  Aeatexelpoger Whesein daecheabef di | uent
critical tel %&%B 5ms%}goveﬁr£§1 nerf%%g,_?qgﬁﬁqg%ﬁ%% ., a hexane, i sopentane

or i sobut aPn FTumis er “enbodi nents, a reactor
t hat has hews pr”mdmaﬂmdempemmmfdhmﬂmd batd tphodefrecanreget frodm 30%C eper at ed to

perform Pal oL L ALY £t OOk, BELUT el SRS AP T TR
sol ution. kRiG RberaRPO SPRAG) atdhé ﬁ@%sﬂrte&ﬁ&ﬁtuf@ﬁla@%%ad?dl@tak‘x@ded in
accordance with the invention is a | oop reactor or one of a plurality of

into account the sintering temperature of the polymer product within the reactor.

The polymerization temperature or reaction temperature typically must be below

the melting or “sintering” temperature of the polymer to be formed. Thus, the

upper temperature limit in one embodiment is the melting temperature of the

polyolefin produced in the reactor.

[0076] In other embodiments, a reactor that has been pre-loaded in accordance

with the invention is then operated to effect polymerization by a slurry

- polymerization process. A slurry polymerization process generally uses pressures

in the range of from 1 to 50 atmospheres and even greater and temperatures in the

range of 0°C to 120°C, and more particularly from 30°C to 100°C. Ina slufry

polymerization, a suspension of solid, particulate polymer is formed in a liquid

polymerization diluent medium to which monomer and comonomers and often

hydrogen along with catalyst are added. The suspénsion including diluent is

intermittently or continuously removed from the reactor where the volatile

components are separated from the polymer and recycled, optionally after a

distillation, to the reactor. The liquid diluent employed in the polymerization

medium is typically an alkane having from 3 to 7 carbon atoms, a branched alkane
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stirred reactors in series, parallel, or conbinations thereof. Non-limting
exanpl es of slurry processes include continuous |oop or stirred tank
processes. [00781 A reactor that has been pre-loaded in accordance with sone
- enbodi e i nvention can be operated to produ ,ﬂﬁ I rs of

ol efins, Q$62£%m&£§)lene and/ or copol yners, terpolyneﬁgj %@&ﬁﬁ%ﬁfike, of
olefins, particularly ethylene, and at | east one other olefin. The ol efins,
for exanple, may contain from2 to 16 carbon atonms in one enbodi ment; and

i n anot her enbodi nent, ethylene and a conmononer conprising from3 to 12

carbon ataons in _apot her enbadi nent ene_an ynoner conpri si ng
from4 to 111@ne embesiment; Jihe Hﬁqdl%ﬁmameﬂgwuﬁ%dm%md%r g‘ﬁcfog HM%ene and a
comonomnmer 'ISE:E r%aﬂ&h faﬁ&'%lﬁn Sneridr BPenth ah8 N&FnANSLREd ngyTbodi ment. A
react or that as been pre- ed 1 n accordance with the invention can

pr oduce pq:im)@sdqmmhbe opeBtadhatpok ythe rydcline sliluemt britidab neppdrstneer sndof et hyl ene
and |nterpo ners o F@é@ ne, and at | east one a:-o etfi n vvaerei.n t he

et hyl ene c,P(S Wh fosong © Bht exags,%s%e%ﬁeg?ﬁ 18P e MCBTH hrononer s

i nvol ved. dmgekRlary ol efins that may be wutilized in enbodi nents of the

i nvention are ethyl ene, propylene, 1l-butene, 1 1-hexene, 1-heptene,

1- oct ene, [B7Ret }{9|ogagmembo@1ﬁ@ntsg_a(g@a@@ﬁéhatims bremimserdoadg ipawsarlance hexadecene
d the | Al di
70 LT oL LA DS PR Bl A0 o

1, 5-cycl oqmlm:sh ﬁnwlncﬁ-thenympdameeﬁheptﬂmmmam;ﬁrammydt -wldelndlidboonene, and
oI efins forpged situ in.the mer i on nmedium 21 WD 20071037839
BT US200 09 505 B8 50 HEOTy B POPRBHDRBER A THCD Ehab By e B8 | on med um
the for matjbQed @h acderianed Qfﬁtﬁ&h&ﬁﬂhﬁidﬂ' ivd 1bw&a&babﬁo@mﬂufmm occur.

[0079] In the productlon of pol yet hyl ene or_ pol &r@gpyl ene, conononers nmay be
present i rstirhérqgetiossin seriest pasellel.eq combinatiynsthgse -limitag examepleer may be

resent at noner that wll
gChl eve thf%ﬂléa@ ér(cg emcnﬁteag%@%lgﬁéBgﬁglgém%gg@mc}%g%fsg%ghe conononer into the
fini shed rewsn. Anreactoe érabohiasnﬂjeen oﬁreﬂodd,eét iy | soeerdanexd ueith osomd he conononer
IS present eth lene in,a nole ratio e of fromQ. 0001 >
(cormnorrere"goﬂ%1 tﬂE'F Eyentiopy can Srﬁﬂﬁra(%{)i 8’5"%‘0‘? HoBeBe TS phodi ment | and
from 0. 00QgefidsOe k., Qtﬂg)'[(en)éehnc%loédﬁfymm&}ﬁbl"yfﬁﬁs; aAdGhd RN Ahst 0 0.5 in yet

anot her enbodi ment ressed in
particularly ethylene and at least one other olefin. The olefins, for example, may

contain from 2 to 16 carbon atoms in one embodiment; and in another
embodiment, ethylene and a comonomer comprising from 3 to 12 carbon atoms in
another embodiment; and ethylene and a comonomer comprising from 4 to 10
carbon atoms in yet another embodiment; and ethylene and a comonomer
comprising from 4 to 8 carbon atoms in yet another embodiment. A reactor that
has been pre-loaded in accordance with the invention can produce polyethylenes.
Such polyethylenes can be homopolymers of ethylene and interpolymers of
ethylene and at least one a-olefin wherein the ethylene content is at least about
50% by weight of the total monomers involved. Exemplary olefins that may be
utilized in embodiments of the invention are ethylene, propylene, 1-butene, 1-
pentene, 1-hexene, 1-heptene, 1-octene, 4-methylpent-l-ene, l-decene,’ 1-
dodecene, 1-hexadecene and the like. Also utilizable herein are polyenes such as
1,3-hexadiene, 14-hexadiene, cyclopentadiene, dicyclopentadiene, 4-
vinylcyclohex-l-ene, 1,5-Cyclooctadiene, S-vinylidene-2-norbomene and 5-vinyl-

2-norbomene, and olefins formed in situ in the polymerization medium. When
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absolute terns, in making pol yethyl ene, the anount of ethylene present in
“the polynerization reactor may range to up to 1000 at nospheres pressure in
one enbodi ment, and up to 500 at nospheres pressure in another enbodi nent,

and up %g)ggoﬁggospher es pressure in yet another e”@&%{%‘i&%mn%?}? up to 100

at nospheres 1 n yet another enbodi nent, up to 50 atnospheresS T n yet another
enbodi nent, and up to 30 atnospheres in yet another enbodi nent. [0080]
Hydrogen gas is often used in olefin polynerization to control the final
properties of the polyolefin. For sone types of catalyst systens, it is
known that_ _increasing concentrations (partial pressures) aof hydrogen

i ncrease PleEnsgrg 1o in( pAy 18 nfdf gpolyreetizafion anediyny ther ferietion dfol ef i n

gener at ed : | ed by the hydrogen
concentrap?lgﬁr.% T ceo(hgarlr% %ﬁgfcﬁ{mgfﬁnggiggﬂiak%?ﬂg pol ymeri zati on can be
expressed[®]a fnthe praductoon &l patyettyldne o belypwpslengebyneorhearsblag benononer, for
exanple, eth

| en or. a hlend of ethylene and xane or propene. The amount
of _hydrogB’EFS%/}Eéa%P%Pglef}?@ﬂﬁﬁwﬁéfl‘ft%t ?6 np‘i’rS?f’é‘EgE% CPgloﬁﬂn%_n‘Bg}ﬁt ® necessary to
achi eve t besel@ st &deNPwith the eiflchd6r ploplene ROhMAéahitwill@Rhidve i@ one
enbodi ment, the mole ratio of hydrogen teo total nonomner é)HZ: nmononer) is
0%

great er t Hegired voizho percari énaegmosationtaf she epmnemer inte Fgfindshed omin. Manot her
enbodi nent i ot:he ' e than 10 in
yet anot B¢ %@%ggﬁe%{e%? Tboglggl%nﬁgg{)‘g&ﬁtﬁﬂyg éoﬁgcg@g@kg?n‘g%%ﬁirlrteﬁt}l | ess than 3
in yet awrthyleae ireatode neiot ranganof frems).0004n(cOmafbmer:efteienehai B@randnbodi nment ,
wherein a_ desirabl e ran may . C rise L nation of any upper nole
ratio |im ‘W\ﬁ'pﬁ& oy 1 ?}g@gtferﬁébﬁ%ﬁ&np@m%g@%m Qdnpet 8Rierey pr essed
anot her  WeiiboditRn@MBEHom 8D0YG, 09T 987 SRR ChibollrRR00ERREALn of hydrogen
in the reactor at any tine mai; range'to up to 10 pi)ﬁr;pin one enbodi nent, or

up to 100 abjolgetamss iMmaking po lepenihienanaeuné of ethylrie rwenest inothe bet ween 10

PP and SQBRmARILIAN NekoRna) NeteccIDTBh ShoBELIESHS00 pRM. and 2000 ppm

i n anot he iiment. reactor t re-roadable Tn accordance
W t h sone epivbdidicnt ahd upio 50leatmospherdsipdessies i@ Anehe reabiodidiens aatdaged react or
enpl oying twy or nore reactors jn seritggﬁ,) %\[gerei n one, reactor may produce,

for exanplt®,209 RinATPRASFSe PIRSSFE Wi gt an REmMERl atbRef® rct or may

produce aahﬁ&!pﬁ&b@ﬁ#&é’c%n‘éﬁieﬁ%b%@ﬁ%ﬂ%ﬁ to 50 Y8B6shhérel $RGLPEndtha@t has been
pre-1 oaded i n"accordance with sone enbodi nents of the i'nvention can be

oper at ed tembodipiesirerd umtosiOatmgsphiereg insyqhlragther embodiment.

| [(0080] Hydrogen gas is often used in olefin polymerization to control the final
properties of the polyolefin. For some types of catalyst systems, it is known that
increasing concentrations (partial pressures) of hydrogen increase the melt flow
(MF) and/or melt index (MI) of the polyolefin generétec’l. The MF or MIV can thus
be influenced by the hydrogen concentration. The amount of ﬁydrogen in the
polymcriiation can be expressed as a mole raﬁ6 relative to the total polymerizable
monomer, for example, ethylene, or a blend of ethylene and hexane or propene.
The amount of hydrogen used in some polymerization processes is an amount
necessary to achieve the desired MF or MI of the final polyolefin resin. In one
embodiment, the mole ratio of hydrogen to to;tal monomer (Hz:monomer) is
greater than 0.00001. The mole ratio is greatef than 0.0005 in another
embodiment, greater than 0.001 in yet another embodiment, less than 10 in yet
another embodiment, less than 5 in yet another embodiment, less than 3 in yet
another embodiment, and less than 0.10 in yet another embodiment, wherein a
 desirable range may comprise any combination of any upper mole ratio limit with

any lower mole ratio limit described herein. Expressed another way, the amount
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process in the presence of a bulky lIigand netall ocene-type catal yst system
‘and in the absence of, or essentially free of, any scavengers, such as
triethylalumnum trinethylalumnum tri-isobutylalunm num and

tri-n-he and diethyl alum num chloride, diput zinc and the

i ke. X&é?é&&’]}‘gﬂg ly free", it is nmeant that these c%ﬁ%ﬁﬁ%’?&@ 322 not

del i berately added to the reactor or any reactor conponents. [00831 A
reactor that has been pre-loaded in accordance with sonme enbodi nents of the
invention can be operated to performa reaction that enploys one or nore
catal ysts conbined with up to 10 % of a nmetal-fatty acid conpound, such
as, for ex@fnbyct;og@nlmﬂwmen@tm Q«té@}‘ém,ﬂ eSS O At e lGwobEhin 6Re t he

catal yst s ) itabl e
include o er Olj@toq oup %4996):0'9?69&8&”? %%%nﬁn%?ﬁégt s, a
sol ution opetivben 1mppralan<ﬁ 8000y pras it yerainpthen embsdifent, bnbewtdne500egmh or . 1 n ot her

enbodi nents, the netal-fatt aC| d conpound is mxed with the catal yst and
fed into t¥ 2080 Pppyin agethereqy figienthese agents may be mixed with the

cat al yst O(ooﬁPyAte@ac{&%étﬁ c-id38ablé BRI dahdd ﬁtmrﬁetén%dﬂﬁe@s stdery with or

wi thout the catalyst systemor 1ts conponents. [00841 In a reactor that has
been pr e- | ipachgdni in aacelcmmmﬁa mgeﬂ reanier ereplbwdgr’rwntaa: modretrb@ctoravent i on,

supported cat ald‘ﬁ; é can Br% £/| atorsla can lge conbi ned
by tumbl i nFT&hdYEFBWE A t%‘/%fo Ando" %a{“ll? i wei ght of
the cat al yedmpgonemasitah6thdr rédcteiin rb(ﬁio@fallﬁw@ﬂﬂéliﬂar Wéﬁg,lht acﬁnpca;amet hoxyl ated or
nmet hoxyl at ed ‘am ne, an exanple of which is Abner AS-990 23 WD 2007/037839
PCT/ US20060083b624  Teastera t@éeéﬁ%lwn Chesdoadads inpgeeordancs withr SefRE) . Ot her

oL % oL CBRURRRL bPOS el WG RLERIRAL MRy FUONRES, e

antistati cpmgaaﬁmthcqnesbmcemf@dthﬂasligdndhmtalmbﬁlﬂdtyps bawlystessstan apdlinit i ons as

separatef ed |ntothere avantaeof this hod of addition
" That 1 t DEAPRER Ob P HRGTAY 2% Moy GFvERE- S0 o ey T ve [ 00861
Exanpl es o&mhﬂﬂammwmam-lmmﬂum&m@ﬁd thfh-ﬁéi@taﬂlﬂﬁ:ﬂﬁﬁ wid bickye i nvention

include the follow ng: honopolymers and copol yrrers of -Cl8:al pha ol efins;
pol yvi nyl alpmapuny shloride, (i ezigs ad thediker B Sessentighrdie =é'f Wypeard- propyl ene
di ene rubbghs HELEMEDourl la¥d ﬁ&p&é?f%%rate‘i’?'a)i&é&/ it rch%ryB’P&%ﬂ!ré%@{%r

components. |

[0083] A reactor that has been pre-loaded in accordance with some
embodiments of the invention can be operated to perform a reaction that employs
one or more catalysts combined with up to 10 wi% of a metal-fatty acid
compound, such as, for example, an aluminum stearate, based upon the weight of
the catalyst system (or its components). Other metals that may be suitable include
other Group 2 and Group 5-13 metals. In other embodiments, a solution of the
metal-fatty acid compound is fed into the reactor. In other embodiments, the
metal-fatty acid compound is mixed with the catalyst and fed into the reactor
separately. These agents may be mixed with the catalyst or may be fed into the
reactor in a solution or a slurry with or without the catalyst system or its
components.
[0084] 1In a reactor that has been pre-loaded in accordance with some
embodiments of the invention, supported catalyst(s) can be combined with
activators and can be combined by tumbling and/or othersuitable means, with up
to 2.5 wt% (by weight of the catalyst composition) of an antistatic agent, such as
an ethoxylated or methoxylated amine, an example of which is Atmer AS-990

23



pol ymers of butadi ene copol ynerized with styrene; polyners of butadi ene
copol ynerized with isoprene; polyners of butadiene with acrylonitrile;

pol ymers of isobutylene copolynerized with isoprene; ethyl ene butene
rubbers agd.6ihisgne butene diene rubbers; and polych . Jhor bor nene
honopol ynmers and copol yners with one or nore C2-Cl18 a+%§%’§@%?%l

terpol ymers of one or nore C2-Cl8 alpha olefins wth a diene. [0087]
Mononers that can be present. in a reactor that has been pre-loaded in
accordance with the invention include one or nore of. C2-Cl8 al pha ol efins
such as ethylene, propylene, and optionally at |east one diene, for

exanpl e, hé&ikealSpereally GheichlopBerehfvaitrstlambt a@thsn antisi@icueimppsivonhy| oct adi ene
(e. 0., 1l-nethyl L, 5- t-adi - - ' bor nadi ene,
and et hyl ilgglgée m%o(?%%s?agéﬁe;l}?gﬁccf%&ggé‘? {5&02%# Je:inﬁsafgl@? Ee)%%%tggfrggro Swfo br exanpl e,

i soprene, &dyoeoe, butadi ene, isobutylene, chloroprene, acrylonitrile,
cyclic olefins such_as norbornenes. .[00881 Fl yi di zed bed pol yperi zation
(e.g., mechil caMejl Jetty AEds e BHisaue agF‘FElicﬁP;{@dﬁ“quga‘”fét PES selth be
perf or ed { 3RO sHRAGKOLS séplile RRNC 1T The péaefol;.oetﬁtfedadagﬁmg&eafﬂ&ﬂ@nce Wi th the
invention. Such a reaction can be any type of fluidize ol yneri zation
reacti on amethodnf diditicaris thailit penmitsrondinsiadgistnent af the devel ofithet additive. reactors

such as t re reactors in series. 100891 .ln various e i ments, any
of “rany df PG} enExEpRIEe ob ol Rt s58 fsronuied) P EouBiR BB B, Th &
pol yner i zafnivertionifélegesSthp €51fodin® hotmdpal yhRACArdr copblnehast CPEEN alphe- | oaded i n
accordance with the inventign. A single catalyst may_be used, 2

4 WO
2007/ 037830lefimsT/ pedyog; ohlegdes, @hyleneariprenileneofubbsrsa(TRRY; Ailylens- enpl oyed, i f

desired. T I I i.NS0 u [
unsupport eﬁﬁp fltgﬁ %rgye%%eﬁggeﬁ?gggp)%r ?Olg%rbgl?ﬂgr *"ggét%e{lﬁ B@%@mﬁgﬁ%ﬂt afiller,
a |iquid, polymersoblitbutadiens| copolytrenisek nveittorstyseneli menesoof blkdeee cat al ysts

are used with cocatal yst.s and pr.onot er, 11 known i.n.the art. Typically
Fhese are wgpRERarT iiRasorRite, PPt huftienn 00 RryOHicis hmehynr | des. as
vel | as al ginikdt pbi9netikddUsith Bbpréte; REHyRMS DGtefd tibbe%adBh¢RnOf sui tabl e

catal ysts include Ziegler-Natta catal ysts, Chrom um based catal ysts,
Vanadi um bered dieae arupbers; @ad gpolyshlgreirensn brbemens ihomonplymetsn a8d um

2oL 0! G, yhE SR A s o ISR,
tri hal i des§{2-CGlgiatphiawlefms withtaodisne( e. g. , but yl
{00871 Monomers that can be present in a reactor that has been pre-loaded in
accordance with the invention include one or more of: C2-C18 alpha olefins such
as ethylene, propylene, and optionally at least one diene, for example, hexadiene,
dicyclopentadiene, octadiene including methyloctadiene (e.g., 1-methyl-1,6-
octadiene and 7-methyl-1,6-octadiene), norbornadiene, and ethylidene
norbornene; and readily condensable monomers, for example, isoprene, styrene,
butadiene, isobutylene, chloroprene, acrylonitrile, cyclic olefins such as
norbornenes.
(0088]  Fluidized bed polymerization (e.g., mechanically stirred and/or gas
fluidized) reactions can be performed in some reactors that have been pre-loaded
in accordance with the invention. Such a reaction can be any type of fluidized
polymerization reaction and can be carried out in a single reactor or multiple
reactors such as two or more reactors in series. ‘ |
[0089] In various embodiments, any of many different types of polymerization
catalysts can be used in a polymerization process performed in a reactor that has

been pre-loaded in accordance with the invention. A single catalyst may be used,
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lithiums), Cobalt catal ysts and m xtures thereof, N ckel catalysts and
‘m xtures thereof, rare earth netal catalysts (i.e., those containing a
metal having an atomc nunber in the Periodic Table of 57 to 103), such as

. corrpoundﬁmgéqﬂ%g{]gy | ant hanum praseodym um gadol i q) %sg?(ﬂ?[} ym um

[ 0090] “enmbodi nent s, a polynerization reacti in a
reactor that has been pre- Ioaded in accordance with the invention can enpl oy
ot her additives, such as (for exanple) inert particulate particles. [009i]

It should be understood that the term"includes” in the clains denotes "is
or includes."” [0092] It should be understood that while sonme enbodi nents of
t he presentor aimixtere df@atabysts mdyt besémpplowd, Hrddsickds dihe loetd] yiecaaibe solubke | nvent i on

is not to be I| ed to he s eci fic_enbadi nents descri bed and,shown. 25
CAE 5. SRinsihlsostpbiod SRRl LIRROR 1 BEbaED S S eh

pol ymeri zaiy W"th&?@é?ﬁll&”a 'hguﬁihSr 5@&1‘&&&{ slu%@vysqsﬂﬁéﬁ?@r lii%ﬁérb'i@h nghte steps of:
(a) preparing treated seed bed naterial by comb ining seed bed material with

at | east ometalysiaaieused Wlfh@dcatalvﬁs amdmombyerqowdl Imvzdi inghe a6 Tymeallyd seed bed

mat eri al i o the et h al including the
crep of (G ARERnms il 3 Se, Sl SRS onr cact i on
in the reaﬁalloas lahﬁhﬂ@haﬁ& bYFdieﬂlﬁlﬁ[‘dﬁVlQ)lﬁposbﬁaﬁﬂy, aaxamplebl ofl siitaBge of the
reaction in the presence of _the continuity additive, 3. The nethod of any

one of cl alcﬁ*élyitsdﬁc@de whreleaiiptiprratal wife (Ghepmivar Q?Feél‘@failif?tss PONHHERY zat i on
reACt i 0N Aeciey TGk O O VAR S YirtShal Wi e VBRI, CON i Ui Y

addltlvelncu st ear at e: The net one of ' claine 1 to
3, wher ei n Métallacomet carialysty aadi@ther \smglmﬂemﬁnge-sm}ﬂm)walaste @adtoalc salt. 6.

The net hod of cI im erein_the car | at e .net al S of a nono-
car boxyl 1 o Sarsptanral naptes (Ehr ol hiied, FrbS duedBes M1 i ¢ acia
salt. 7. Thehit@k))cbbatk c@tlawsfm ind MhRNres therdtd, NakeD¥3thlgste ARtk t 1S

represented by the formula , Where Mis a netal from Goups 1

to 16 and tth@eafarerensingaetal it ﬁéﬁ@léh%@ﬁ?lﬁ%lmng a metal having an atomic
number in the Periodic Table of 57 to 103), such as compounds of cerium,

lanthanum, praseodymium, gadolinium and neodymium.

[0090] In various embodiments, a polymerization reaction performed in a
" reactor that has been pre-loaded in accordance with the invention can employ

other additives, such as (for example) inert particulate particles.

[0091] It should be understood that the term “includes™ in the claims denotes “is

or includes.”

[0092] It should be understood that while some embodiments of the present

invention are illustrated and described herein, the invention is not to be limited to

the specific embodiments described and shown.
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Q is one of hydrogen, a hal ogen, a hydroxy group, a hydroxi de group, an

al kyl group, an al koxy group, an aryloxy group, a siloxy group, a silane
group, a sulfonate group, and siloxane, R is a hydrocarbyl radical having
from2 to 100 carbon atons,’ x is an integer fromO to 3 inclusive, y is an
integer from1 to 4 inclusive, and x + y =z, where z is the val ence of the
netal. 8. The nethod of any one of clains 1 to 7, wherein the continuity
additive includes an antistatic agent. 9. The nethod of claim8, wherein
the antistatic agent is represented by the formula, RMXR ,,, where Ris one
of a brag gﬁg chain hydr ocar byl group, a straight chain hydrocarbyl group,
and a su uted hydrocarbyl group having at |east one carbon atom R is

an Kyl Ny Or OO oD s oS3t SRS N TR o Sicg P

the reactor, said method 1nclud1ng the steps of:

(a) preparing treated seed bed material by combining seed bed material with
at least one continuity additive; and

(b)  pre-loading the treated seed bed material into the reactor.

2. The method of claim 1, also including the step of:

(©) after steps (a) and (b), performing the polymerization reaction in the
reactor including by performing at least an initial stage of the reaction in
the presence of the continuity additive.

3. The method of any one of claims 1 or 2, wherein the reaction is an olefin
polymerization reaction.
4, The method of any one of claims 1 to 3, wherein the continuity additive includes a

metal stearate,

5. The method of any one of clalms 1 to 3, wherein the continuity additive includes a
carboxylate metal salt.

6. The method of claim 5, wherein the carboxylate metal salt is one of a mono-
carboxylic acid salt, a di-carboxylic acid salt, and a tri-carboxylic acid salt.

7. The method of claim 5, wherein the carboxylate metal salt is represented by the
formula M(Q)x(OOCR)y, where
‘M is a metal from Groups 1 to 16 and the Lanthanide and Actinide series,
Q is one of hydrogen, a halogen, a hydroxy group, a hydroxide group, an alkyl
group, an alkoxy group, an aryloxy group, a siloxy group, a silane group, a
sulfonate group, and siloxane,
R is a hydrocarbyl radical having from 2 to 100 carbon atoms,
x is an integer from 0 to 3 inclusive, y is an integer from 1 to 4 inclusive, and x +
y = z, where z is the valence of the metal.

8. The method of any one of clalms 1 to 7, wherein the continuity additive includes
an antistatic agent.

9. The method of claim 8, wherein the antistatic agent is represented by the formula,
R,XR',, where R is one of a branched chain hydrocarbyl group, a straight chain
hydrocarbyl group, and a substituted hydrocarbyl group having at least one carbon
atom, R'is an alkyl hydroxy group, X is at least one heteroatom, and » is such that
the formula has no net charge.
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