METHOD FOR CONTROLLI NG SHEETI NG | N GAS PHASE REACTORS
TECHNI CAL FI ELD [ 0001] Enbodi nents of this invention

WO ed0aesshd nmeasuring and controlling static i NnPET/gam04/041988
phase pol ynerization reactor. In particular,
enbodi nents of this invention relate to nonitoring
carryover static in new locations in the overall gas
phase pol ynmeri zation reactor, generally in
METHUD FOR CONYROLEING sim@tmeqms&%tﬂlxwmh@:mns
determ ne the onset of reactor discontinuity event
such as chunki ng and sheeti ng. "Enbodi nents of the

TEC. ¥ [ so relate to nonitoring carryover static
i | ocations, to determ ne the need for
[0001]3ddIEmwﬂlﬁaEntarbeﬁistﬁ%ﬁﬁGn gemtento :ﬁéasﬁﬁﬂglaﬁulcbmroumg statlc in a gas
additives that minimze reactor static activity,

phase iplymerizaiion @ﬁc@hrw agy embedimgntg of Hhis gwynﬁeﬁwm tcw@omtonng
eyl it B A7 DS SREAT U5 AR sy
polymkﬂmﬂifne lugilizingasetglhasne pnhlysth ethi detegpmackuthit ionset roé aeztcmrshscontmulty
for ears., The, propl is ch acIerlzed he o
TSR SR —
carryc;vlaie stafi@Gh QBcseTw qo&ﬁbhéj tBBRIEmiIR tHROhseBfor (dddRion of an effective

heet's) eventual becore di sl odged fromthe walls and
amouxﬂtadﬂ contibatyt zhieim\eacthat cmmsmce reantor wiatic activity andirepdrigdar carryover

ui di zati on, hlock. the sch rge port,

Sta“c’eﬁ‘?d I?:'Efg?}%ﬂ prgVeISing oF mipimizing F“‘Qﬁ‘{}f ﬁ%‘g)f 18t eani ng,
any one of which can be terned a "discontinuity
event”, which in general is a disruption in the

_A_CEQBMQJS operation of a polyneri zati on reactor. The
er he 0
[ooozi “%; %Ba ﬁgtrugﬁﬁé‘ gl 'ﬂ;geJP j!&glefn Je"rglgﬁlimﬂ Easise polyolefin
produtBét feﬁstoi?d fdirtﬁax@f y&argn H’he pestidrh amsharactenmchb;c Heefarinetjon of solid
can lead to a rea<it or. di sconti vent 0003 é, h
masseprafrrolyper en theowalls phgheqreastph c L hessy sAlidNassAv 8F PR 4the sheets)

evenn?zﬁﬁfuh | pwgaﬁloe &P Srohf fifet g"éﬁs aﬂ—@?al'l VMPtof @ rFEac(tﬁh de¥fi618 ) where they

descri bed as wall sheets or done
" interfarieewitls ﬂudhz.aﬂnd; b‘lgclo ﬂla/\pred@ttdrwyarge @ofto andbysyalytfpeee a reactor shut-
reactor.. Wl | s.are Q »
down,fgeeleaning. ny ope PE‘&' ich£ap bg Eeg;negia {a}ﬁgop g]\é\@yleg'ﬁmsec pich in general is
a dlSQﬁH&] Q! Sorinfohd bp&atish6h apolyifiéridatioh i€adt@acThe terms “sheeting,
e coni cal section of the done, or on the
chunkiegyi arswrerfouhmg’h el rusele syrpyBrousie heesibt sray( plegeriks  different
4 t. 0

mml%%t?%% q? glmlw} %bﬂge}fggl bggchccggérjgéy \%r% Eag'tcg%e?[:tgggfsl}:glgmo ty event.

[0003}he Tﬁ@@ta% aﬁl&dstl tovor dibtixiot é&rﬁs%ﬁ:lﬂxemﬂﬂlg thah eeduirrig. gas phase reactors.
iegler-Natta catal ysts are ca abl for %g

The tyndains, (o Bipes)Rl sheqting e agscrited a5 wall i1 Sgelsi dpmd sECES, depending on

wherggl%gla}@fo%‘éd 9:‘?% |r¥§<§t§r Wzﬂ?gﬂegg aré ﬂ)rﬁfé@% thE‘ v@'llﬁ ldnerally vertical

thion or 'ocations; that 1Is,
sectichspef magemmdn dections hBee mgeettsaarecfonucd {rﬁhoh)mgleo mathe reactor, on the
comc?‘lgslegq&(;»rg % lgfe:,gqr}fgltt éa érlniC éjplh%{d: hea gr? {heestgggf t\f\{‘e reactor (Figure 1).
[0004) When sheeting occurs with Ziegler-Natta catalysts, it generally occurs in the lower
| section of the reactor and is referred to as wall sheeting. Ziegler-Natta catalysts are capable of
forming dome sheets, but the occurrence is rare. But with metallocene catalysts, sheeting can
occur in either location or both locations; that is, both wall sheeting and dome sheeting can

occur.
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systens. Typical netall ocene conpounds are generally
descri bed as contai ning one or nore |igands capabl e of
whoendiosssor o the transition netal atom usual | yPCT/US2004/041988
cycl opent adi enyl derived |igands or noieties, in
conbination with a transitidn netal selected from
Goup 4, 50or 6 or 5 fromthe | anthanide and acti ni de
series of the Periodic Table of Elenments. [0006] One
[0005] chaPavteeshesting hasabeannReBarticulaily fireublesoms @ty pistallocene catalyst

h i i LS. . ' ..
csenS A BLRRAGHS 28l b bl comigingone o mr
ligandsS&ipag&SpMoﬁldigg rtobis trambitiohowmetak am%m,ahmtés,hag:lopentaﬁienyl derived
, exhi bi ting sudden erratjc static cha ehavi or, t hat
hgand%%mﬁﬁﬁﬁléér in m‘l‘t&’i’gwﬁbrai tmapsitipn @F%gélegtgﬂ ner_roup 4,5 or 6 or

from tl{qugtfllmiﬁ@ afid h&Had sepfes b e PRAGHRTAMSSOMEMBHIst Y

problens associated with using netallocene catalysts,
[0006]v ar Oma schagacteristio ethah anakep db difdisul| t9peentrd agheating Jwifhy metallocene

to.result in.inproved rabili . F .
catalys{s, jsi %ﬁg Raits ?t??lﬁgs\{%}%gegg ‘&g of;grrﬁe sﬁaégeg or glr b8 nzg describes
metallGteh® atalya R xiAhY Shddey ramic widtie dhathecisshatonden carappear after

for foul'ing and better operability have been di scussed
long p¢ripdgQf stgble ighavigr.283 218, whi ch di scl oses the

prepal [ | . I twi Batmetall
o007%, SR8 BEGH 2Bl BB ARRER St B mracen
catalyst§ Charicyis etekhiiiqhiey miang teen adalelaped bthat jane i saidertp result in improved

I.mpregnation.” US Pat. Nos. .5, 427,991 and 5, 643, 847 .
operabifityc| 8 P¥ERIFe YPEQYS SYRRATHEE oPORBHIEHSF dfnﬁg‘lolﬁﬁ gé)r producing a

metall e afal 3¢ tsiy%‘t@xtn%ﬁh teddBRehdencietFoP %ulin%band%&&z ,0pédbility have
di scl oses pol yner bound netal | ocene catalyst systens.

been diScuBa¢d iNOUS5P&6 IN09S,. 28320 Bo Selsick udpdeses néeaprepolymerlzation of a

net al | oce lLyst I I A~@f 4 l.ef) :
mta GG S 4 3BT AR e G echnue o
formirfl as@altzﬂ?ﬁfbyr"mﬁbﬂtgnim@@ﬁﬂﬁ.c a8®anNgsnb @27,8pLand 564 3,847 disclose
after formation of the netallocene catal yst itself. (yg) N
the ctewiga soonding Of or@sCoEAWAIINE ANRIBT AFHYHOIFp {0 SUPPOTLS. Pat. No.

5,492,???%'3%1%'%%% pbiy a%’ @&%%4m9%ﬁ5&&ée§atél9£tf@>@&n?s. suppPat. edo. 5,661,095

ransi compound I n the pfesénce of an
disclosts Ssapporeing ch nregdloceneccandysineh hawpolymer dfexnselefineand an unsaturated

. termnal double baond, 08] Ot hers.have disc . iy
silane o G o PARKCAGPBOTSL SHUSH 19 BBt oo Pt i ogoTiE Hid Siagie impurites
after PRry RN GfHht Ymh fidt B eadalyRE REQS. ORDAYY/$560228dcloses readily supportable

conventional Ziegler-Natta catalysts. For exanp

le, WO )
metal 9ahplReL WG B4 disslosep farexng & supforter {EansiieRtmetahcompound in

cause sheet ] b i ' :
v AR B AL 0 L YOO i o
[0008]3I at@hé@r hikee distubdedi differehtberbogsss mpddifieatiomscfoor snprdding reactor

6/ 08520 di scl oses avoiding the i rlti,o uctjon of a
contingﬁﬁw@ﬂg@etaillﬁgglet ¢pdalysts apg conygatipugl Ziggler- ,agg f,atf&)@?s. For example,

| . VESTihd heHUGE cslse NaedtindOby Widing an inert
wo %é@gbﬁb%ﬁ&é&%%%g%&aﬁgﬁ? AI 0 549 252, di scI.%eyt he s )
hydroéapborothichd esactlr. adSakdti ot §,6r2§t2&|3d@BCIO@StahélStréatEQroplateofor use in
ﬂuidiz{egggq(éﬁégs%gbgsrererreggt%%. L&OF)%/OS%\H) d?s’cﬁ)%gs %%‘idin%' ﬁl%l ¥5duction of a
scavenger into the reactor. US Pat. No. 5,461,123, discloses using sound waves to reduce
sheeting. US Pat. No. 5,066,736, and EP-A1 0 549 252, disclose the introduction of an activity

retarder to the reactor to reduce agglomerates. US Pat. No. 5,610,244, discloses feeding make-
up monomer directly into the reactor above the bed to avoid fouling and improve polymer

quality. US Pat. No. 5,126,414, discloses including an oligomer removal system for reducing



up nononer directly into the reactor above the bed to
avoid fouling and i nprove polyner quality. US Pat. No.
WG 202068507, di scl oses |nclud|ng an ol i gonmer r ePOVES2004/041988

system for reduci ngdistri but pl ate fouling and

providing for polyners free d? gel s. There are various

ot her known net hods for inproving operability

i ncludi ng coating the polynerlzatlon equi pnent ,

distribeton plas¢ Ifowing ard pmvymguf@atppbim%t e ‘EfagQIF cul'hgre yarg yarious other

known }rla{ URor 8 0(/51 O H}n d C8& tl‘ﬁj:eﬁ | gl; quipment,
élgfj Tng va s |%[ rea ?8’8‘89? Wt R

controll@xgpmetpdlﬁnbﬂzamhl fage V}&’rtm.ﬂal)a@an!;tartmpt Cantihlecoﬂ'&gurmlg the reactor

the use of antistatic aggnts as process "continuity
design Aginjpoig vagiopR gL HINKLING A se and have been the

subjyel rQbedtd ki U@tm%l"sbirf 68h QRS intd Be APt ufeFofrdiBRtic agents
[0009]116 A f%Pesccl 0S s the | r?tro%uct}non g ant i st altll C ¢ agen
as progge fieantinoity kdditivest appedoto hrodd pmrmge tahdahavmbfrﬁtn the subject of various

publcjiGe| SoBE URREnG  ZUf | B ot e ans Ay ot pigtatc agents o

the reR&6r fdioﬂ'e@ﬁ@lﬁ%QHe AhuAt b shb&s raﬁa(%tg(gloxﬁétairegduUS Pat. No. 4,012,574,
foul ing 6/1 1961, discloses an antistatic agent

discloges raddiag fcsURERoE-BGH Y EOTBARNSH/ i gh PEHIUPremaEd Or’sgwwo &he reactor to
| | |

reduce foﬁﬂ%? ¢ g\g@ C9 %g?ﬁlgglg%és% é?}é@%gté sclgﬁ‘% fBr géygg%nggghgén afd sheeting

in a gds, @Brﬂry&&lhqdd @0bb§(ﬂyﬁlermﬁm mcqsscasltacctonmonant of a supported catalyst

systemppURata NES 259@5 et SEab | BrRigiegn Radia prodht g G fgnventional
Zleglet?ﬁwtld &itsni Ségf&?%s? -wiftPhn ﬁﬁ@m&ceagem&ﬂoﬂlﬁé@ﬂltraﬂigﬁﬁﬂn@h‘e@ﬁlar weight

use O | e netal | ocene cat al ystsma
thylemmaeleynrﬂrmce?sx axaniplei W 93(4669% dﬂé@lamSotélérua%eccatg salylle gnetallocene
into ean z L n ly '
e S L
zone @ 8 pdINHEHASOE fehétbr thprodical s»tsﬂeofeg&listﬁoeﬁﬂwsan WO 97/46599 also

contain antifoulants or antistatic, nts such as
disclogeFMER {he) catelyst &xsHHEE) SRR ORGP FEBIOBIISOAT @eyistatic agents such as
AR L6 in 3 APk 2yt B RS spblly chOFRAR b o)
[0001(1]! egl eUUSNapdta Not aﬁmmo@mgmmm sugipgr aecoowerdiopgl Ziegler-Natta
yst em wher e ction of antistat,jic.a
i e o LS Bt A AP TAGEE s s saced
dlrectlgn&uﬂ'fe Rhc@Pth StealideC FAGAB!  The ANt REChrdiStatie Rpeel MY described as
e granul ometric distribution of the polyner or of
depending opdhg granulosiatic distritation e thsrmelynergs|of thg pelyaer bemg formed and

one € ant! é%})@ti)ft |a9fa %gs?{lgéenh gs W ?’63 %ﬂ{ n@?ﬁm‘aotd%fj difﬂr?lcally adjusting or

optlm&m%tﬁé aiboGnta¢femtistatic A&t |15Q$1§cdoseE100011] US Pat. No.
722, discloses a nethod for praodycin

(00015 opy! EifcPat pies HF E730- HhieiRscs b BiSEiAeioT OGN IER oRropYlenc-alpha
olefin G080 EB% @@(llegox;ﬁhfcﬁoéﬁetgﬁn R PsFRRS ﬁbhlnﬁheoéroﬁ consisting of an

ar onat IC aclid es a phosphorous ester,
aromasio cuﬂmath atie ¢swdi, caphasplydroes emrd an ue@tugatedah@aewammamd diester, a

i, 3 O S e 5 P ARGy fr ey

the fofm!lt'f‘&m)ia{ovxy‘tﬁl'o%hlap WeNgR polyin&UP RISTEREd and adhéyesti 6Npéliymer to the
l'ymer to the

walls of the reactor is prevented. But there is no mention in US Pat. No. 4,978,722 of

measuring electrostatic activity nor is there any mention of a method to optimize the level of

the compound that is added to prevent adhesion.
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wal |'s of the reactor is prevented. But there is no
mention in US Pat. No. 4,978,722 of neasuring

web@stssset ati ¢ activity nor is there any nenti POT/O52004/041988
method to optim ze the Ievel4of t he conpound that is
added to prevent adhesion.- " A- [00012] US Pat. No.
5,026, 795, discloses the addition of an antistatic
agent with a liquid carrier to the polynerization zone

[00012]n a ¢S Reshd¥e 5|®Q§?|6ﬂ9é5 disglosesrthe @éélflefl of pi @pidytafiy ggent With a liquid
camer %t Jth% dﬁélgﬁleﬁgﬁ % MG a‘§" Hasé p@ glrn'rr@&tau@ﬁ‘ Feactor. Preferably, the

e react y acC Ier conprising
antlstatlb egmrmﬁﬁmﬁ with haadijpeaf and &ﬂ‘odmteldstltmt the reegortby a carrier comprising

disclosed is m_ xtyre, which.i rketed under .5 th
the comPRQTEFHar KISTABISY 3480 BRPreniosiose iy Bk HriGh & rarketed under
the tra&é}riéxﬁ A BIFE 4%6 By FNQ, Star&H M¥BWhieh RBhiiHI AW lystilfone, a polymeric
onic acid, and toluene. The amount of antistatic

polyansigeyd sulfoniti sai.cmddotuente The pyohnipRfrantistatic aert it Fi’é‘alIOP%ﬂ to be very

ffic t t
mportio: SPRUEAE AU GHER (DRl hifeR0efel © Bl chamion o e
polym&0td e rdabdt W4IR, dat aby sé m&hpﬂiaﬁd&edatally& Bapmsdi@d US Pat. No.
5,026, 795 al so di scl oses that t he a%Punt

5,026 fb%ﬁbprcbsplgwmtbatatbp cngyehof the preiem ?%Hﬁéaélc ?ge@t dhyhe range of
sou 3 it RS BURR U R B e, AL 2o metod

for opﬁlfmziﬁg thetledel of agpésrdtici efgenltl 1s disok)sctl basséd dn m\eamablsrrrazmt@ conditions.

o S, COGLS e L L
cataly&%ﬁ'lﬂla}ﬁs.a\!ctl@ﬁ?lg%c@tﬁf}ﬂsy atd ﬁﬂyﬁ@ﬁﬂdﬁﬂn}/}ﬁbcds@ irfithe presence of an antistatic

mer i zat rocess in resence of_ an
agent, aatmtil aslscatilscloaqeme usaref @Th@lﬁllég | g8 §1Heb1f A203isnttigeigses various

811,638 A2 aI ) I
methog]% ?or 15&(9%{93@ WG apﬂ%ta ge%{ q‘{u?sg pgeg%%{)fﬂpt?}% g{fﬁsg?hd'r%eﬂgflssprayed into
the ﬂﬁlh%tedl el Sdfoght Cre@chﬁnt ﬁlnﬁ)ﬂ&p rrﬁ@tg@ﬂ igataralin distlosedliz et bddition of an
0] t
antisseaggtt hﬁ%ﬁw?éppm?eéﬁ{ s GeAR R (e SUpparARs e o
severez% fz\%fe&gél dy ?)@fsgl%m? ﬁﬂg{aﬁe g@ﬁ'tg BB otd1e €78 ADVf¢ISdEY é&amples in

Severely or poi soned by the antistatic
whichage dupp&ed caaryseseemzslmmumnemlr@xdn@l @siof 1Ko \higinghintrgduced to the

reactof oaqglgltdgfg %pﬁ?t%tgcl‘d ligtglgt }/v\v/erse %ge:dg ggl ly ég dt'h?hre%tjor REAH using the
unsup?&ttédsgﬁﬁlygtsagﬁﬁﬁc LLZ:] méﬂshﬁduﬁeﬂie Cﬂtﬁ@lﬁéd Yed Gtstlfiear few feet above the

eactor when using the unsupported catalysts, Static
distribwaer plat;squfenahlyt e Atitatic; agpnb ¥RS; A0Sl filgTisignflgdp Tesponse o a

above the .di b Preferably, the
Changﬁﬁl‘?}ﬁsaaﬂ‘%m% ftvj\%é{ a%%&%@ Mitermttently in response
[OOOIKF a Cbﬂﬂﬂﬁ waho@ssmﬂfdds ihage besretevaflopstiabi anage sheeting problems
ectricit 00014] Al though varj.ous

with melaHocrse RIS B HiErkEOTORBRY P ﬁlt‘ﬁF%Bﬁr‘TSEﬁ%ﬂnsan?‘ﬁmd the problem
persisie ¢ %%rl OF&R6n GRY %Ir(ytﬁé ﬁisﬂésﬁ @ht eRNLENWIFtdonBAGly Iad@Rives can be

een 1 nvesti gat e probl em(fersn sts. One
accon[phaﬁfmln Hyhelemeaiﬁdemapbms| effisiensies h@n tmedtmylt@rs Decreased catalyst

emes§ 1 He R AR RLP SFRAER8E no mothed
prec1s%§5I # Bé%ﬁrds to frequency and/or amount to arrest transient instances of reactor static,
which can presage undesirable “reactor discontinuity events”.

[00015] Another reason sheeting problems with metallocene catalysts persist (and
perhaps is the root-cause of the problem) is the lack of advanced warning of such events (Note:

EP 0 811 638 A2 above in paragraph [006]). Most sheeting incidents with metallocene
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efficiencies and catal yst productivities occur where
additives injections are not matched precisely in
w0 e@anasot o frequency and/ or anpunt to arrest PCEOS200#041988

i nstances of reactor static,. 30 which can presage

undesirabl e "reactor discontinuity events". [00015]

Anot her reason sheeting problens with netal |l ocene

catal ysts persist (and perhaps is the root-cause of
catalysishleavgrasbimsed with kitte or ekadypneediadicaormay 9nn et she pryipusly known

e

and/or [lﬁf)(g]p)m&%s Stryme Qsl ﬁléé'llug:ﬁg dt@ﬁtc%kﬁggﬁthdngl REHRISBBLY used heretofore.
(Convdﬂﬁbﬁéﬂ 66 @ectes| atSItBoshapI&'Jbes: thatrazel locdtéd,| ast diseussed herein, and as

vanced indication t he evi
discussiidh S NP CISY: PrsEAUREHATE ST AEPYRITOR AU dstributor plate.)
This 1%%0¥p nﬁdl&ﬁﬁ)ln Hidt é&v@ﬁt‘ﬁﬁﬁ? iHstREn MY 8} OfrelBusly available measurable
nventi onal static probes are those probes that are
mdlcatbtschasemesaﬁedj|asslg9§'®dnhehidlenge dnceffastsdios srgybleshqoh apg correct the

sheetmlgogp? g’r{zg e(aB$ hﬁi EGH ?ntafe‘r,ﬁ% t it c%ﬁgﬁ&gc\ﬁﬁg ?%gtahggene catalyzed

reactioh§di cation with conventi onal | nstruments by previously
avai | abl e neasurabl e i ndi cators has presented

(000161 gni {Deeint theriarst SesgEPHeRsETSRater TseHIRg HaP LMY igrdS 4,532,311,
This p%tgér\?%st arégxg%gﬁt ] Ef fa%e?&\?éélt tﬁ%n?@ﬁ@%ttdlik%o{/%%&%ﬁéetmg with Ziegler-

nui t ocene catal yzed
Natta da@Agdts ke rdsOAGT SlatiOrkzcoificatien b thetfluidbed.i (ot ours ibi is a good idea
react or _sheet i ng s provided in US 32,31 1. O S
to chapagtesie thastearhings Essf ftr@ps F?Spl(’fégcr bgé‘%fer%le By Iltfg 4,855,370,
comblgédsﬁg SEdtt rB@é o 'ﬂ'?ee‘t3'l'i‘glo%ﬁ1@nt2\kfﬁ1§4 lagheanab tcan@ait t&h)l&tefli of static in
e result of static electrification of the fluid
the redoerat. Ifitint casaro US 4;815543§0,athg oRRAN$ Hoentio! SHRLE Frasaratgteaddition to the
reactmbgg él%xﬁe afarﬁhl Q%§éunl o5 I t @‘{Y}Q‘{‘#ée@ 'ﬁug lﬁgéc%g%ﬁe%tproven effective
for Zle dr-Naflp CufiBits, Wut hha@ nBEébeén tffectbvet fonl métaBodenw adatabyfst reactions or
atic in the reactor. In the case of US 4, 855, 370,
reactOIShe means to control static was water addi t ion to the

[0001§t r eacfﬁnd?rg{a 51&2%@%9&%& o?fsh é%fn% with RRIRIcehd Batalysts has for many

hyl ene I's process has proven effective for
years BdefHagipehdal byathe ddckl qfshﬂablb irstrhpentatipn b departigplar the/gatic probes (so

called [cQDETPIOEk NS D1 O DTSRG Ok AGER TG above) used for
Zleglegq\fa@'dhl é%lﬁaggkﬁs RPN Petn BB fompi’d’w&lﬁgrvﬁarbﬁf@rbrhaime o€ @heeting or

of suitable instrunentation, In
chunkmgr ini mutaﬁocerter@taiymdl rgaghions éd (reectons l&d}m@dsuch reactions. Wall and

dome a%re\ég‘g;]&t Id’ic’) r}g ﬁt é%ggga\?/@yausegg%r&fge I"er - \I@t F&&) (& coincident)

indicafiBh ahYisd @od@@ﬁt@orﬁt@ tealofe Btacit peubies v @hfsanan e geérdinrigjgure 7, which shows
war ni ng or notice of sheeting or

that theest whs bicwALY aaresPPRYEPN B8 S TISlioh PAUCT SR BbEfs) iThgpilot plant
prior fh ﬁ?gflée?ﬁ 1n1yxﬂlexllt Wi nﬁjthm%c%ﬂ@ ehtal}gt, Wohipared to other static probe

ocene c Sts us 'y occurs w'th no prior (or
locati®@ valgichl didt s)homnajresmnsemi ostatic@beozasak i onal react or
static_probes.

e seen i,n_ Fi ure
1000186 Fat WREReoG. e TR 19 e & PhfinlesiaAiby jrocess utiizing
metalfo@&ﬁvgﬁﬁly@ﬁaltﬁe bRResObeifif adabsblpr beferdting) cantitidoatly with enhanced
reactor operablhty (defined as the general absence of sheeting or chunks that might lead to
reactor discontinuity events). It would also be highly advantageous to have a continuously

operating polymerization process having more stable catalyst productivities and reduced

fouling/sheeting tendencies based on readily measurable reactor conditions such as electrostatic



prior to the wall sheeting incident wth netall ocene
catal yst, conpared to other static probe |ocations
wohishesint show a response (i.e. static above PET/DF2004/041988
[00018] Thus, it would be aqiantageous to have a
pol ynmeri zati on process util’izing netall ocene
catal ysts, the process bei ng capabl e of operating
continuously with enhanced 50 reactor operability
activity atefdintedn the rehesoryeistanal whibhs apgdeis @nswered by regnbndinpnts RE the present
. that mght lead to reactor discontinuity events). It
ventigh | 4 al so be hi ghly advantageous to have a
conti nuously operating pol ynerization process having
nore stable catal yst productivities and reduced
SUMMARY ng/ sheeting tendenci es based on readily
[OOOIﬂFasurﬁgloﬁ% rtﬁgcﬁ&{terﬁ@ﬂ@dt LRABSdiRdents 88 our invention is a process for
ectrostaticactivity at points in the reactor system
monitoninigC hheneseatid penpswel etiring  eolyouirizetiors ©of avhid mresdpimize reactor
disconbRYDGTYRRR SOTGRUER THOUHER S oh JB'6 SEEE gy MO of at least one
recycldTRfY dtRid dﬂ%b&,r& a leabt dheGRAEIAAERK peibei Ng pol yneri zati on
to avoid or mninize reactor discontinuity events ..
[00020] orvpr i &ifgherrrsabngiment inelhdgsor BIOCEISHPT HIt{PSURIRE §h deagh one continuity
..more of at |ea one [ t ] , 3t
adaitiffonly Sgeoigh ROnem Bl SEC el BR3bE & FPERE sheirdlof polymer
produc@@biedianpsly mierightitge seadtipn of es sledsvroriendlefidyeihetpimtthé gmbmerization
one continuity O additive into a reactor systemin

reactiogntsAnCEFHEY 1priBg SHASIOTORYSIBL AP STy DRI ab luidized bed
reactmg ra%?I ?Iﬁt?ﬂx\kﬂ)fntaz&%l %”Eéfth%@tt FRA fofaRtrbARIMY addatd19ASsysRAE capable of

I ereln the pofynerization reaction is o
produding thecpagimien; & bentineidtyt asiditivgsfeednfort ingroglucing dhe 8t lpagingne continuity

..comprising. a fluidized bed reactor n ' :
s GoBer e el o SLB5S B 7 Shhs A SRR IR of clecrostie
activitgglij HRMBnEARMN R 26he, FROPIOGERTohIPRIsIMG! YorRicting theat leastiong olefin with

Itive feed for introducing the at Iea%técgne . introduci
the catabyst ispsiemyurglen galymeyigation eprhdens: inythe fiiwgiged hed, rsasior; introducing

the coaixl%i?}{ g%c%lgﬁmgnqg%gg Pé'af;&? I@két?x&' DUk BYR REQE, during, or after start of the

Cti Vi e entrai nnent zone, the
polymRHEARBSeSAIBRAL nltgring drtlavdls nfielebeostiticl astisity dmtheginginment zone;
with the catal yst system under pol rization s
and adjestingtthe !qglo.pﬁt @ihc‘é)n?tlpmtﬂ PQ%HV% gapofiggfgf Bt a]"*rFF?‘i}%%fsEeén to maintain
the le$éTse?f:agéttd§]tﬁkféyacﬁdg§/ td ¥R ehithiBnieRezéRAR P hedY A€ Matich a process the
anytime berore, during, or after start of the

catalygralyytemr dongirises a nessalidceng ommennventiengl treasitien gjesal gptalyst, the process

el ectrostatic activity,in the entraj t ; d
may SRPUERS RENBr RS Ao CRICTRLI L oy g agusbi, B gmonomers
complid¥ @hj1Bee breaR}lehe aboRMBriMoRRIHa0efiiddn tievebseesothe catalyst system

el ectrostatic activity in the entraj nnent zqne at or levels of
compmssar a zeetallopgnes gatalyst pysless swWhersin 4hgy | 1}}%%“853& dngasuring levels o

electrﬁ(zzﬁg%qgra{cclglﬁ%% gfet grlt%?%ﬁﬁ&ﬁ 7Bhe @oxﬁgﬂ%eg&é SNabrel 580R9k4st BAe recycle line

€ process nm a gas phase
static pfodeestdeastonk hfeilgraliskiprobe,sat prastersedisteibntor plateistiatic prohe or at least

one SRR SRE 3. S S PSR G e o mor
compounds selected from the group consisting of alkoxylated amines, carboxylic acid salts,
polysulfones, polymeric polyamines, sulfonic acids, or combinations thereof. Or the at least
one continuity additive comprises ethoxylated stearyl amine, or the at least one continuity
additive comprises aluminum stearate, or the at least one continuity additive comprises

aluminum oleate. Or the at least one continuity additive comprises a mixture of 1 decene-



15 conprises a netall ocene catal yst system wherein

the nmeans for neasuring |levels of electrostatic
W@ei0sM68597 i n t he entrai nment zone conpri se 0onePOT/URINE041988

of at |east one recycle I|ne7 static probe, at |east

one annul ar di sk probe, at I'east one distributor plate

static probe or at |east one upper reactor static

robe. The at | east one continuity additive conprjses
polysulfiore presensiie aconprtiation o€ Sciet Sdpereeinby Heeightoefpthe mixture, a reaction

f ed,
produc? 8{' ?I'Sta 104 pg ldl&%lFA? %égﬁe 15}?|§ng1§ %agr%lx}ﬁeelgl a?gérféfrétrrﬁtéon of 5 to
15 percat Blﬁweigrht Of)ﬂialmmahlre,rtii)dbdf}ébcﬁﬁéne §xifonkeacdd ptesarsitin @mencentration of

BRI RN S N TR ST,

88 percQPhy Shsig! ML MiRhEE" #h& at ABast r@leaéor{tﬁﬁ Wive is introduced
continuity additive conprises alum numoleate. O the
intermitenilgasnd/on¢he ehtlgastiiang eatdinuity eadglitinsr iss diraguagdtasr @ slurry in a
1 decenepol one. pr a. ce
myeroipod TSR KR bR ERb e AR SHhE 0y She Ronimiy

additive rr@é%“ﬁl’%o ®F phesen! inOfe Icafaiyit aitkfuepthap anigtradaced into the reactor system
ep i ch Orh rin present I n a Concentrat|0n

via the;y@raémtfeqsly amiathgmm%mt phtheratleast ene epsorify Bgﬁif%ﬁén the Huidized bed
fhased! éh the t of th
il 5L DGR B £ SOPE B AREARL G 48 i o
polymérqirv@m‘edhmtm fundmechbechtelacmr of 60 to 88 percent by
i ght oft re. The at |east one .continuit e
[00021&1dd| tidre g ?rntqné?iﬁé‘gaml pelifes t%n??l?'meélﬁﬁt}odjr Prﬁ’ggsgt Ccomprising:
AR Bhi Shd Yor agdfd | Lolefildt iPAHE Bste@mc@ of one or more
po ymér?ﬁﬁéy |nea hydrocartgon |.<§M|ﬁ‘a o?las a soﬁﬁ‘tl on in a
metalldnede cetabystninl d EFLSI phasdpeactor; menieringelegEomtatisiactiyity in the gas phase
ditive so be esent y§t
reactortﬂ Il%or}“i‘ff%gdt&g%’& i B g théE efgec?%lg’? Vs (ker?ﬁrvod'EI éﬁ%@re continuity
additived it ts pofyaesizafowl prdirsarapoisiaf td the mbnitedsd nmeass measurmg said
continuity additive in the fluidized bed reactor
electrogiatintagiivistidexiating: BAMH QaicRb ACTBf torrefynshe ﬁ'&F'trest?}écr activity to at or
near Zerpol lion, based on the weight of the polymer produced
the fluidized bed reactor. [ 00021] A further
[000225]nb0d| Anothet mﬁihmdenem poitgmpelaiedatsi angasr ph@gspolymerlzatlon process,

whereig e&érlogqlagg Astt 1 g@ﬁlrg}agchlgé%%g l My E%}eo %as p%ose reactor is reduced
o fylBAS &ha&e ¥ 9BFd @Lolefins in the presence of
o tnfEABAL LR BDUSE Bl 0980 AR ety e prsnc

a metefll@aeneocatﬁystasymem masmgngrmnmamcylﬁregﬁms@ﬂﬁ @etiyipeusing one or

nt of one nor.e.con additiv t
more OBk e PSR ADRSLE B A P e st o
annula'i“%ifi’éksstﬁi?caﬁﬂébb NG sakskt @he distsited pl@teasi&tic\/pﬂobe d‘&ith ahe p®viso that if
fromat or near zero, to return the electrostatic

the elegtrpstelie ycttvgtyaneasureﬁéyrarwe}n@ or[mye 'Lo)ﬁ heprgbesedeviates from zero, one or
more %ﬂ'}% ggfgggd iGN %HR*%;C?{O dle! hzgs@‘cre R RULE élgt)hﬁ’tr{o reduce or

ereln elrectro |c activity generate
eliminaf® tBO H&dhtiviefdmzere of a gas phase reactor is reduced

oot gL byl 00 LDV e B s
compr?ﬁ%e%tﬁ/oﬁgr{léﬂzcihg % }n&%séﬁd 0% 8P %ﬁhng‘?ﬁ‘% gas phase reactor in the

atic IVIty usi ng one
presence of a metallocene catalyst system; momtormg the electrostatic activity in the reactor

the monitoring comprising one or more of at least one conventional static probe, at least one
recycle line static probe, at least one upper bed static probe, at least one annular disk static

probe, at least one distributor plate static probe, or combinations thereof; wherein the
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nore of at |east one recycle |line static probe, at
| east one upper bed static probe, at |east one annul ar
waole@s/ostsati ¢ probe, or at | east one distribut oPCDUS2084/041988
static probe, with the provigo that if the
el ectrostatic activity neasuted by any one or nore of
the probes deviates fromzero, one or nobre continuity
additives is added to the gas phase reactor in an .
electrogtatie attivity meatwned batrleanioac of the at heashere repkclel&ps sfatie probde, the at
fromzero 0 h ' . . t '
east og SRRECRAL B0 Pt M0k ek CHEQBMIE W ORLE PRI, BF thSat least one
distribo@k Ylued staiie)prode iy pear dmd 006 mnoampgcm? diffetentsromthe electrostatic

. .gas phase reactor in ihe_ resence of a netall ocene
activity gregpyred by g eanveninnat YPInBPRe el ectrostatic activity
[00024(]? t he ALE6@REE Shbbdifme AP @h 19 d GO BEdcR 5B €501 e BNE ethylene and
at | east one conventional static probe, at’|east
one oranererceolefing ih b ipas phast ireacuraidizingta netadlbcancecatabysés anbasdivator and a
static probe, at. IeaEt one Cgnnul ar dis Z’tb‘ tic RE obe, 1
SuppoR CarSBTI FeRIPE | GOYISHE BHEPB 8F BFt o JyfEneo) Hevehe, or L-octene
in the E%Bﬁcféaéf'tﬁé‘ etdIREERS catdMp8! @ik RctiNies! Akt theSh¥dré monitoring carryover
ctivity nmeasured by at” | east one of the at |east one
static ety cbastdr peomst ait inorepefviideast hae seyrledine iatic pigperatieast one upper
static prope, the at. |east one u [ t atd .
v s Eeb B Bl PR BIEPRABLRER: BhsirRibiPuor pe i
probe;RhfRGinifig MeedirBovenastic &.d» neanadps useroPatdedst enenontinuity additive
fromthe electrostatic activity nmeasured P tgcg
selectesbivpamntansnal merst L ikomalateso gpunesasathosy & 535k it polysulfones,
cont e X [ . : Y hE| t e inui
pomEf G0 WARAICRIRERE {AofATALIREELE B 1 RUCHR conimity
additive prebetit iyt revdtad fromelte4@ ppml hased carthasteightobe pahyane produced by
support, conprising: conbining ethylene and one or
the pohpp@izgHion-- hut ene, 1- hexene, or 1-octene in the
presence of the netall ocene catal yst, the activator
and the support; nonitoring carryover static in the

DESGRIRFION OF FHE DRAWINGS at | east one recycle line
ti be, t | t ! . ' t
00028L 5. ° 5RBRE T siPls » SR LR ErHIRE b A biEH b P dRiord

[00026] St i IFuhieE 2Rhaweas txdmsle PF abenvemtibndlabatitorgtativeprobe.
carryover static at or near z$ro btgause of a

L t,.
[00023he Loriguse P epoweaR ePpedaEmeet b8 of 1arh R S ISR Probe-
[ooozg koxylpal gd 4%H1>\Q$§n MW?? 160 A6 sﬁ@ét]fcn%’ incident,

| ysul'f'ones, polyneric polyam nes, sulfonic acids or
[00029pnhi n&igwwa s shbes &ofr doteshegtingdasidenss avitoRCATUEZ y 00.

ooy, e P A9 Bl e g oo Poced
[ooosiﬁz?f'gﬁ pgrp' &k 7R wPRAARhERIHINN Glentt i tRRAUIA NGS HIO0R5]

i shows a schematic drawing of a typical g%as_
[0003Rhase Famue d shqvooomenmeny stasicofos walk shestibg dppdenty pvith XCAT HP
100 conventional reactor static probe. [00027] Figure 3

" shows an enbodi nent of the at | east one recycle |ine
[ooos%at | C F5RbO.shhAe ek ]terfrpgutuee dndsindalitsveafiow @A femX CAZ HP100.

0 done sheeting incident. "
[00034] Figure 10 shov%s the static profile and additive flow rate for XCAT HP 100.
[00035] Figure 11 shows skin temperature plot for Octastat 3000 ® with XCAT HP 100.

[00036] Figure 12 shows a static profile using Octastat 3000 ® with XCAT HP 100.



[00029] Figure 5 shows four dome sheeting incidents
w th XCAT EZ 100. [00030] Figure 6 shows distributor
w@b@secssvati ¢ for XCAT EZ 100. [00031] Figure FCHOSWH4/041988

wal | sheeting incidents mﬁtg)XCAT(tn) HP 100. [00032]

Figure 8 shows entrai nnment static for wall sheeting

incidents with XCAT FIP 100. [00033] Figure 9 shows

skin tenperature and additive flow rate for XCAT
DESCRPRTUDON] 00034] Figure 10 shows the static profile and

o905 S e A PSR Bl o s
activity<@éthaltl rld¥urel 0360t frirgutiie ated iShewmllg sbtasural)pnod pblymerization

usi ng Cctastat 3000 (r) with XCAT HP 100. DESCRI PTI ON
reactor} woqan] deyest ad ghasefopr PEVRRfI the @NEE OF apasprt Hegongpuity events, such as

[
e GG EpbORRY Kl bl Ny Sl ety
we canl ﬂalﬂllmbl}/ﬂﬁﬁim&tﬂewof dmm:nmlty\evms] deéhed hexamdas sheetmg, chunking
therefore even onset reactor di scontin
or foulgRion & PAEiGblT A8e QAL AIG B SRR e, PSh JEPATT YA, significan

static %S’J:gﬂgrfe%@tté QFbin WritHomit @InkAR€ BRBwE Bhi¥sihéd catalyst particles and/or
atively, we can stabilize or elimnate reactor

entraingil scﬂmmpalrmulewb)evetmalsed particies aveniatear thess paricdes that are not contained
hunk] aor f I V. hSGO
in the anse p#aabsg zag% ogﬁ‘lg e%t%rr gr}rdg %%tztlll qg%géoutme Iﬁ?ef ﬁ%lgr‘?t%ﬁsa%éet{oﬁgentlonally
unders€ddRA) pAibst! 86 Wlls aanlQﬂhé‘rrmatal cutAporeatt 1acthe MCmemcycle system. We
entral ned catalyst particles and/or entr p
have tgamed Ehiestatisy “@HDIOF@tipar Hhe PESISEL| RTP ®¥E for metallocene
[
catalysf?sa?]\&/h&k es?lﬁétn%% %rg{ glrnﬂ&tl Hg% gbt?ﬁe Pelgb&r‘i}? éﬁ?g Istgreeﬁ%laslﬁy conventional
reactoff $taticdprobek) issowaolved lWIﬂnFthb discovrte 0§ tand di)eaggreimest of;, lgarryover static

wal | s and ot her net al nensmtereg
% momtored m locatlons

in embadients, of {he B‘ﬁ\se’\'i\én‘f?é‘\}gnt CATEYQVET ¥pls PR P THNTGTEY
dlscusﬁdaﬁér&n and) %oﬁ’l@(’il?édsﬁﬁﬁg chivitienalkhea draechiigws| addhein turn will
catal ysts (where sheeting and chunki ng has not been

reduc%pmmnttar ehiminase shestisgishuokingoi feWHg react or static
[0003iﬁe0bes) mfﬂcﬁgﬁél %lggt?%c%cﬂq gcﬁlj; }b%'ef%ﬁﬁl n%MO of @81% 1partlcles is well

asur e rryover I‘ments o

knowrPiQRE Nteratiree higefierall biatic charging\wan resulttvieneeer the dissimilar materials
monitored in | ocations. di scussed herein

are broyghir 1P eloBRs i G0gtachny dhE i Grmil ﬁ’ééﬁ%teré?lst%‘hg?fs glyiy different metals
(conddx}?lérgij 8 d§ rBntthidiatbRY Q:?assx@ reﬁé(rﬁgfe HRinevb ol d3@tr8t an amber rod), or a

I ng, unklng or touling 0038] Frictiona
conduetoeand af iicsaldtom Inothe tcpsehofed gas plna'sc palymarizatien sesictag, static charging

result O e SrogrhEoma B SobleThsE: bl aod iy PG b8t insulators
agams'irﬁ{eecraﬂﬁinsst&'l 8f MeQustiér wall @ &Inde&topont act. The
dissimlar materials can be two different net

[00039)c onduct JFhe)bastoudsiving faseefar fflﬁ%QﬂabP]@FffElﬁGatl‘é‘P &sasqhéference in the two
materl@ﬁ?\@ té’%l b?%fn e%\igoq%sngg ?%a& .rﬁfn t sele(gf&gmg}ésgaglﬁaes%%cmns and
beconi?@ n¥gaivieBsadhaged( a&tthemhaﬂmisbs:elebwcnrg;l ang becomes positively charged. In
collisions of solid particles with the walls, piping or other metal parts of a polymerization
reactor, the amount of charge transferred depends on the electrical properties of the metal and
the particles, the degree of contact, the surface roughness, and other factors. Studies in the
field of pneumatic conveying have indicated that triboelectrification of solid particles is also

sensitive to the velocity of the conveying gas.
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results fromthe frictional contact of polyethylene
resin and catal yst particles (both insul ators) agai nst
wo b@smessoon steel of the reactor wall (a condurCDUF2004/041988

[ 00039] The basic driving force for frictional

electrification is a difference in the two material's

affinity for electrons. The material with the greater

affinity gains electrons and becones negatively L
[000403 har ged, gﬂ amoyat of plhargs devsdeped|is alsp srBSTEYRItEBoFAISaMInation that
may m&}? S ttk'n% gdlrbfaﬁ%%?rtlgeet%actopwgﬁé lc#t ﬁh&f}ﬁeﬁf eﬁ%latpgts giet infd &htact with the
solid pRekJEer Cﬁﬁ’girignlsrlﬁ@ﬂyoiepeﬁdaﬁt armhmtharﬁctelhlsircg @f any resin coating that

transferred depends on the elfctrlc %ro erties of

r

may exipicof the gnergﬂd;u{fﬁ%esppgrt}@q reagter arging gcrteduced when the
walls e{rﬁ giegﬂﬁﬁlgf@oart&iu\gﬁ SFetlithe ¥ Agh Jlaﬁltlé)cﬂ Sesisphriédi €s i n

of pneu t| c ¢onveying have indicated that
[00041]r i boel edt isi Kriovax thahelottrmtlcohop\arw il pelymesizgtiap reactor systems can

be COrEﬁi%S(i‘ ﬁ-ﬁttl 8?‘5‘%9?5‘?’/ CI t‘\e/ft}fﬁ ¢ %o?gﬁélgg%%@??%&&p@ﬁ% polymer,
and a2RXuBAN! TRt | &N idtBtipticay i®Xpddymen peddnction f @c dlsoéntidwty event).
reactor walls or other netal parts.that cope int

Detectianofzand disaussion of $ijs p&c&sa&t@tﬂ%w@wdaaa.gsﬁ%ﬂx beg) 'éﬁ’ﬂ‘frd to the fluid
bed pwgegp @ treea)%Posri P% ftﬁe?gérgg htsfetr na geu?%da%gﬁéerél?ys LBbveQRE BREibutor plate
up to i@@@ilﬁfately P gm eeraato,r dsetrﬂcttexcdlsﬂaacagabog'eltbe dEttl.hll@Qi‘ }vlh'f@nor from Y4 to

te5vva||sare( Wi th e
1 of S b ARk B2, oo LB AR Mty i s
t ke c i YkﬁdbvrPQJthée ktRk] Ot he@@t R0t useful in
phase llgQ{no(r?rlzs %gﬁgﬁt@%%lr rlzrg{zialltogdslto t he forngtl on of epoI
predlcahgatIgacanddrscoﬂtmmitymgemf. Maay timastigra mytaﬂlﬁgcr}goqz\}q{ﬁ;ed reaction the

resul tant, de ase or r

comefonsl b a SRS S RTR & By PRI spctin v
SpecifiallgUshi ol of Ridte Statie! probéalr eheaeitrainmynthame of the reactor show
genérally been limted to the flujd 0_bed tion h
electrastasicr acdiyityr Whichewetnew daaweisggpdicdye of reas rb@‘a"ommulty events, the
SO a activi These problems

cone AT APy Qpndh SHEL MOty B SRl gt Thse o
are alb&n6WA 6 Mabg,t overplime ejuring the eoubsA af shd Aobfmey predegtipn process. In

embodigtean GEHE Biatea yereniap ght iyl e, Geendsblic charging s

meas&@&"bﬁ%ﬁr?&ﬁ‘)umtp&%él)' Qu$ Ity dNQ¥NinSthat érﬁra‘i&ﬁrﬂ&ﬁszomf tenhe reactor not
ot useful 1n predicting a reactor discontinuity

previ@sbntsedMandetedt ratatici ehaagaredlavs dee ﬁé(n@mca]lx, Adpstng dhe alﬁlount of the
contlrglptg@gflg éﬁz‘#bls ggﬂ ﬁfiy eﬁ‘le% LORES OF@&I\M etgtah&itl% 1?9(%11.15ted based on

ven during ting even
the levRest dléct@blalic avtivityeirome reactqsnxyeteat ad dﬂeq:teab bgonk ror tnhare of the non-
entrai nnent zone of the react or. show el ectrostati

conveational; pgtralmp@thzwg Fatie IPFRRES sTlEﬁ' EIMSt ql%roa{&atlpe%f&vgy electrostatic
charg?n:gzcgﬁt %t%& ;%O\?vﬁfa'at ?}tet{:ﬁ%g‘éﬁmy epdrkiAnavhed alldtroBfafibesetivity in the

e or no electrostatic activity.
entralﬁimeﬁteZq@le abdisomssed, é iakhlso rkpresmtetdday\/a:msry@\mrstattllcne duri ng

oSO o5 B YT PO 3 MRy B e o
below B2 de Phie! ZARI S the reARGIéyRE M. aﬂuﬂﬁﬁ@h%séﬂs w1th a bubbling bed

current/unit area) and to do so in the entrai nnent
comprigntvaforneseca densetbybblirg phase with an upper surface separating it from a lean or

dispersed phase. The portion of the vessel between the (upper) surface of the dense bed and the
exiting gas stream (to the recycle system) is called “freeboard”. Therefore, the entrainment

zone comprises the freeboard, the cycle (recycle) gas system (including piping and



previously used to detect static charge, allows for
dynam cal ly adjusting the anount of the continuity
w@owsnesse7 t hat is used. That is, the amount ofPCT/US2004/041988
continuity additive is adjgﬁigd based on the | evel of
el ectrostatic activity int react or system as
detected by one or nore of the non- >5 conventional,
entrai nnent zone stati ctprobes The terns
compreﬂse@fqoebrﬁtartsi thet batfany ofethectepser 4pit© Batogi oly theadigtributor plate.
Electros? atic actlvfbé??elﬁl?rgg aﬂﬁ?zﬁ&fé%ﬂ Qﬁepllétﬁ%lﬁxgllﬁﬁﬂ niebrl]ltev\g S(ﬂreneld herein “carryover
static”,ddtrﬁiCai;SSileH,, is IdifférSntwtérbfrbmaheSEntresiathwad'tn/a]ynymmed by a conventional
. static” 00042 T ntrai nment zone is defined as any
static prplg;0N proge Srléé]&?g\‘q:liétem above or bel ow the dense

hase zongOfa/eNQirpBaR19" diS6VERM thil tHedidatdstiticVR:SRY e
[0004:anth a bubk?l {lan\lge ﬁms é9 1r| se two zor?es asdelr?se Scaryover

static) lmdabtllrled gbpieathe “af Qr‘mean zcrpbéeveh(asfdaﬁeectbgamapnﬁ@e garryover particles

maleanord ase. 1.0
in e G0 er BT PR ISP s Bl B i o otymr
reactlcﬁhn@sfehle afist & Rebrg @Srrélbfabﬁzlﬁnﬁtdétdrhﬂ’ shestitg] & yistennuity event than
|l ed "freeboard". Therefore, the entrajnnent zone
electrcxs@mprac@@yytmeasmeéebbm on jre y EpryepHgRa) C staficgprobes.  In addition,
- o
o4 S AT UL G50 5 oY s e
found Ctbspﬂblvb!&t factol glaeamdtbracby osltielt ithe amtousnt tof mmmurtye chdditive can be
ere in the entrai npent zone rmed her.ein . —
dynamigpr Feed SR Aeh GPUMAHICAE! QEREd (3 FAFF G GHEI Bgtphe discontinuity
event.f FOMthe el ectrostatic activity measured by a
conventional static probe or probes in the fluid bed.
[00044] [ 00043]If \fke Hemed of Lalgatiostatigl aetiglity clevfép eantripgrent (gone increases in

el ec rost tlc acti.vit arr vr
magnifjde fie pursg orﬁi}%ﬁ, ¥eza(§f %r.)., u? tln grﬁgle 151 the reactor
systenPfarl lk@adj@sftéd/ focefdingl tab dbksibed fﬁrﬁer ﬁétbfrﬁl n ms nt zone

correlates with sheeting, chunking or the onset of
same in a polymer reaction systemand is a nore

Statlcgr !el atabl e indicator of sheeting or a discontinuity
than el ectrostatic activity neasured by one or

[00045pr € " conThatkiatiopkdbes tdamrrbeﬁ thetedrs as bﬂngdtdthq emtrairgnent zone include
rmn|t0r|n el ectrost IVIt%Of thec

e TR M —
distritRkIsle s{aﬁ@?&fe BRAtERE Sﬁéu;?%,r WeCEd? stdfi@ paotwy s Biiter will be outside
y

continuity difive can be nam cal | y adjusted and an
or abmt fhemtd é/(«/etacacb“t dinmetsr thélghé@b@‘ée the dipribpipapdate (f the conventional
probe oF @g?q,easﬁi i)r e%s F’E‘/"ryt eOQSO A(]iAi de n{nﬁlgel 4&%&#% r§‘ceatic either individually
or with Yk @R aRTe hdlthﬁoxﬁ@@ﬁbﬁe@ dtbnd Uﬁdh@otqhﬁxenﬁmaleab«)ﬁle {Higure 1 shows some

reaction, the amount of conti nui dditive.in the
of thergsnonablocaenscrh b MISHESAISE i SEBRSHITHE of (e Present invention. The

msth}%ﬁ{érthﬁHe %%‘E)Bb&{tloh?lbﬁécl}&hde%&& 6r 5’&9&81% 1E1Q9941§1d B&E (“conventional

descr erein as being in th
reactoeltatlalpm‘mh)aszdmenbaddiemi& O one or nore of: at | east

[00048ngreecgf q%gé;ls? es(l}ﬁ\ré/(s)ba% exaatmrllg a%t Sonved (%Jall arreac or ls<tatlc probe. This
probe or probes measure the electric current that flows from a probe tip as a result of particle
impacts (by the catalyst and/or resin). The measured current (per unit area) from the probe tip
provides an estimate of the charge transfer that is occurring on the reactor wall as a whole. The
probe tips effectively represent pieces of the reactor wall that have been instrumented to

measure the charge flow. The probe tips for these detectors as well as all other probes
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di stributor plate static probe; or at |east one upper

reactor static probe, this latter will be outside or
wab@smecsshe 1A to A reactor dianeter hei ght aboReT/UE®04/041988

di stributor plate of the coqéentional probe or probes.

These probes may be used to ‘@eterm ne entrai nnment

static either individually or with one or nore

addi ti onal probes from each group nentioned above.

discusgeidcherein mghidwsmadsmel @Yoﬁoﬁqtiéto&elﬁélruélngl oeban #ael gt ﬂﬁémless steel,
ST RS0 Tk, By e it v
one nfetAlt formigd ecicore difie detieecformsng ra tkim bF wededredFurther description of

("conventional  reactor. tic_prqbe") as described
conventiong| ${atiq probasis W?ﬁé?é‘“%‘ggﬁm 6!?2 exanpl e of a
[0004-ﬁonveni~#§gﬁl culr® lte%ls fleabiired RABRBe cdiVehitiOia BéacRr probes range from

asure the electric current that flows froma
+ 0.1 p-rhbe)rti:l @1 oatr@é 6, coft Pdrd;ioe Hel.l @ nfm@amm/cvbyAﬁ féth all current

catal yst and/or resin The ( [
measuée[néeé)tél ?lrscbqﬁs?cf,]gerﬁlrnogbe % Y luep-ﬁ, gﬁ gczrgerglgr 6&‘&%@5 og}fazf ﬁx@: ﬂerlods also
discusSdPHIEin! 4196 8HHeS¢ miah déprésenOou frichil §q@ited hﬂudfsd@ﬂ\t[ﬁ) inavhich case they
as a whol e. The probe tips effectively reqresent
wouldmllebeeposqu Weluese Alavsenanost ofige. WAFactBsetilizing mailnecg catalysts,
|
the cogvei gglﬁ@%éﬁgé)%P?m? r%l&&" Er?%g?%géig éfuglgg Stlgéége%]%rﬁgg r?f or middle
of a siigYinp éndideie. B anoy newren tvar inténdclondithe ter onesticel static reactor
iron, stainless steel, titanium plati um nic
probe %ﬁ@il(ﬂﬁ )theapx[og?s it 'ggyramg‘emﬁcmgn{o lbq, a f/ﬁl é? or<+03,or<+
N I for er le,
o1, of57BYBL b 2, 608 ot of 20 2)5??%}0%%8’3%*” For exampe
measﬁ&f‘%ﬂﬁ’é bp-lll)&l watlmtbec 1 olie® e, P, av wdatll 4 mehiSired value of +0.4.

008, 662. [00047]. Typi cal current Ievg reasur ed ster at or
[0004$J th t hAswiedkalseBher hegsipt Bie ypRILona ﬁ%@chIB gy register a

near z%pd stg{lc o? %%glt @ de@xhéh hﬁr@in),%hllé)atll'eﬂst ok otferlstaic probe in at least

current neasurenents
one ldilaﬁdmﬁsﬁda bigtraénmentt tmsenmalmglstewstatlch@ﬁmtmqrwug@nt higher than that

es over .ti eri ods o,.di scuss
measifHEbE g epredaiaie gton B Wt el FSF oS Prdes?heg zero wit
metalweé&hceﬁé‘l%%)t hemiyevést, alhkréddgep@isetance bealdasthe Hurenemeasured by
oftén, in reactors utilizing netall ocene 1
conveoamaalysytts pnohe ané rihe suirey aneastkesk By OpF O &ROTg; qther (non-conventiona
5 i3, 07 22 Bd e will be taken t
static moga&?) > :l?(gl ,S%re_e g o %CI gg aﬂQ@{;&ZgB Yr aa?&zg({tgﬁ will be taken to
reducé BF 8Rfhida®d (1R sthiRr cHaFgQ: aaRenddtedied asoémt ocmoractt tthe entrainment zone
probe as well as the probes in the entralci] E i th
probes oSuyh agtigm may bgfaddition cg at tl)eraskone(pqutmgl‘ty ad 1§vq (orgy ne increase in the
it SOl Qctibn in the catalyst feed
preserhcg 18 t% r7acF8£ dfo grleagg( gne F&t%ﬂtxgiélgu}vgg 3 {J < g : n b 4e Y
rate, M\l?uhéd!hﬂlonl @sthet gmrl’hrd'ugﬂgﬁt' Tela\s;\lhtw,\mjl ebnabinaiengrtbereof| These actions
of +0.4 00048 ted els ere herein
constiih VRAHAF Srmagdning. Bupoe st F’é@%t@s&fmz?vé&st‘%&ar“d{éf?%Of static at
ornea?tz@f c or current (as defined herein), while at |east
one other static probe in at |east one location in the
entrai nment zone, nay register static activity or
gher than that nmeasured by the conventiona
Recvé@&lp&gtagf =, ’E—)Fhl s latter may nost often be at or near
[00040¢T O VVl'ltHé at least one recycle line static probe, may be located in any part of the

recycle line from the inlet of the recycle line at the top of the reactor to the outlet of the recycle
line into the bottom of the reactor. This will include from the recycle line inlet at the top of the

reactor to the cooler or compressor (which may be interchanged spatially with one another),
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net al | ocene catalyst). In this event, where the
di fference between the current neasured by
wa@orsmessional static probe and the current neaBCT/@82004041988
one or nore other (non- convqﬁtlonal static probes) is
>0.1, or > 0.3, or > anoanps/cm 2, or greater,
action wll be taken to reduce or elimnate the static
charge in being detected at one or nore of the
betwe@ntheaaqwimrﬁndzmneprpifs@be%ﬁerﬁ’sb@ woak@r mwomyesg@r, adefvweepihe cooler or
ast o cont. [ h
compr?ﬁ,?oli ?f@ tglf: é%cé’ﬁ u}e o g &rté% lg?tgr o etgxg Wﬁfl tﬁencﬁ 1&:306ne recycle
line st@&RNprioBeli dnd weldbiitein@late 0f 2,83,r4e 61 17081 9, rlOtdirernoat@ﬂtjnsse recycle line
feed rate, or a reduction in the gas throughput
static m@b%cmtope opMOERIASAHRRS ons t her eof . These actions
[0005(5‘;]0nSt | f*’# & TBRARGs IPEmBBiReA! 8¥ thE at 8 WnkeRBcyRle line static probe. The
I'ng carryover static and reactor static at or
probe tipéu thieemboRarntnay be necaBiont steel chbfmf O[tlmmyrlaﬂh @s discussed herein)

I t I | j t at
and o rshSRES PR e PSR B S5t B recyet
line pﬂbss }&faly%el loBfedht ddiCardp®Pwith dr perpeaaictinE té,ahé hyeolétlingtwall. Further,
hé recycle line into the bottom of the_ react or

the at raas@nmrqulmhnm@bﬁ mesy) xdsendy iatoy e geqyicledline frem Gy} 0t9r¥?a or 0.2-0.8D,
or 0. 3n(g€l)g f}?% angjé%ﬁgsgl ogl tﬁE ﬁ§1d§ A &ers Bf tl'(ev‘fyc%le line. As

recycl@%@% hed ):ntbzﬁh&hﬁ e6lid paticled KleSmaaiﬂ/armamim/swpporaparecles)qﬂow past the
cool er or conpressor, _between the c

probe,camet e 66lyd PETRI SITg, e Fomend HBOTIgh {11 CHFBR o the at least
one rec?@lgtlﬁé stag}v v@oﬁé"ﬁagtbelﬂ?@StSOOI%OEI%EMEJné b 0@ (ﬂt?ﬂ iR i 0.01-20, or

cont enplate 1, 6, 8,
0.1- ISJ,Q)rCtE obi1e, of + ekd. 5; eyt Bl Siteorst .l &. i;r@tbéso Inl. 6nér + 0.1-1.0
or Le | ocations. [00050] Figure 3 shows an
nano 68 ment of the at |east one recycle line static

probe. The probe tip in this enbodi nent may be a
carbon steel rod (or other materials as di scussed

Annuhmmshﬁ mj' m extend approximately to the center of
ere e {aqx% it
[0005”1n e p stn @ne %: Ocae{f%ésk %tgﬁc eltoble‘gﬁaé‘ b Yeate § position on or

horizdd@d1 R el @.ﬂhlﬂﬁr disk tlidoprovedesciceessito dm/\ﬂdmxngl:smneams}f gats,h?eld/or liquids
at | east oqne recyche | n rob exte g | nt ﬂ(f a/nBular opening,

and/or entgpagied Sofif Particin t atpags GbTelghvey BIED Spes
The ti ][of?the pPob%E?nTnQ bfd}cé BatoWhe hnai Spenite: fd?Sal aietadd:eaaﬁtoer 0.9D, or 0.2-

e recyc 'ne. As recycle gas and entrained
0.8D, 900i3d0.pB bF @Hek6Dy @s.fiDawtiensD éxthainside diawstsr of the annular disk. We

cov2bid ELES) s L RIPER, 1035 E0F RO AR g o pove
must f)é RBLARE betindudale BAREridlec)s h@pielvéhﬁ eﬁéoattutaﬂ cpnitahtebententthe probe tip
- 50 nahoanps/cn2, or

O l
and t}@: thetpd sudaces (pf]_thq@nmgps (zgldlth? rsact%rr walés)l @ux@ent(ffom the at least one

o i TSk 350 250 PR 2 00120 o 0.

15, oanaud.a10dicrk+s04t1.8, pr obe.ay, ber HoOdt-24d, ion anf.1-1.5, or = 0.1-1.0

pOSI t |20n on or
nanoamps/cm”.

Upper Bed Static Probe

[00052] The at least one upper bed static probe may be located higher in the reactor than
the upper limit of a conventional static probe (a distance above the distributor plate equal to 3/4

times the reactor diameter) or generally at least a distance equal to 0.8, or 0.9, or 1.0 times the
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hori zontal to the annular disk that provides access to
the flow ng stream of gas, and/or |iquids and/or
wentosacsset solid particles that pass (at rel at PEEUS2004/041988

hi gh speed) through the annylar opening. The tip of

the probe may project into ﬁ é annul ar opening for a

di stance of 0.1-0.9D, or 0.2- 0.8D, or 0.3-0.7D, or

0.4-0.6D, or 0.5D, where Dis the inside dianeter of
diametehef ghenehetor dind kbovige andup dapheapeing where the vertiggl walls pf the reactor

or e t,a role
meet tééh 8OIBF%b9§CtH“p° tre%‘i(;}m%\ﬁen?&g%éfat S#<a3t§|4hta rrh‘tpegr:’) @aﬁo or more of
these Lﬁ@eﬂﬁed Qatid H08BS. GRlreat fromathe abkRbetaine ppueial dstitk pﬁbbtbmay be+0-
tip and,the nmetal surfaces of the annulus (and t

50 nanOéal@ﬁ/@m VI @P1-26uPF et 0F-2Bret h 8- 1al > B D-Tolfe Oéﬁﬁnﬁll S, or + 0.1-

/cn,
5.0, or& @? %aotr'ico ﬁ)ol %%r%l kﬁ) n%lo%r_n}rig)/cf,%aggan”gslclo g{

0.1-7.5, or 0.1-5.0, or 0.1-2.5, or O0.1-1.5, or
D 0.1-1.0 nanqaggsécnﬂ. Upper Bed Static Probe [00052]
istribptor Jilatetatic pper bed static probe may be | ocated
(00055} 9her The af R&@st SRC EREridulsHplhteestatRPiobL] Al r&fsrrad to as a distributor
conventional static probe (a distance above th
plate ehpstneprbmrm appther negans| oft memnguﬁheScaméwrea@tl%r The at least one
ter r neral | t I
s FF o) oBFRIEG | el TRl P 3P o e b i
dlstrlbﬁﬂﬁl ;ﬁQ@V €Fheddtps Wpe irulafil fromnthe Wiiste ent venuentéd tah current meter by
I's of the reactor neet the conical section of

means ‘éfaélt g}ectrv:él eonfudtpThe at eastyonesprope measyres -purrgnt gans%f due to the
& ff%éf mbﬁtbe late stati

o PR TR ETEHTIES el optrtop, B Taspip e s

probes‘l mepa)‘rnﬁalycw constrlﬁtte@lloﬁﬁarbon ste®] @t - cgber epndugtors, 1a§ n(mad above, to

mmulqje 1hq c}yxg% Itramﬁ)t"l &tl}f?@c?éﬁ 6’%{%%1/1 gﬁghe E’){hef ?ncggl ﬁm tecé) caps on the

d1str1ba'i(ﬁ't;51§teprlﬁg’£li QRAE Histrib@toR blake pibe® (ps) ﬁl‘érdohslhmted from the same
te static ‘probe, also referred to_as a dis

materil a GhecdiptribrtspEerng CaRGUHERGREAASIABS SRELUTPHGT PIfGE static probe
usefulp ? g%sglth tcgtglggver -r%l? 3le él%@ﬁ%edqﬂ 3J§j Eﬁlt)l'idaIBHﬁ 20080 3031, published

ace ove one or nore
y 8f 206 &aliRa iStatib eMdamdmémt ard meaetceon Tineac@ps Phase Polyethylene

insul ated fromthe plate and con
Rescnl Bleaeopmns 265098 Becon AR ottt > Pt Sy [Lgspore of these

dlstrllgqfc?r C@%@%@atﬁ%ﬁ%se@u%ﬁtr BBisutdPinshe bt RU& dne difiabutdPakite probe may

al’'yst "and/or resin fines on the netal cap or
rangefeqs = @ héomambambsftm? opka0.81-26 a0t £ Ot loBdsor( 96555 iyt 0.1-10, or +

he constructed r bon. st eel t nors as

017350 SEOS S SC0T S 3L 8% T PlBpBgEL

[00059FCUT S Ayt Bn@'olf tRdset fRicOproBES Grﬂ Qfly Ilﬁ@hbnniﬁnthedzhtmammnt zone may
on the di'stributor plate. |deally, these di stri butor

functioh s éhg stolie prateaihay s eterminesive of e bFFIBRNE og ifstence of a reactor
dlSCOlan%I%uzﬁr}’: Qe f’s’ort gr? ngr Ilt‘l%orr% QHteth RAAtiBn ARLyERPine, /‘éﬁghltaf @M' upper bed

ate static’probe’ useful
and/oFER&itutOOplaRr statRVIRObE) maycbeausedpn cvhjiediomwiyB one or more in another
Publ i cati on 20040132931, published
location to be so determinative. The stati probes may also function separately, that is, if one
probe in one location begins to register static activity action may be taken (as noted herein
below) to reduce or eliminate the charge by introduction of continuity additive or in the case
where one or more continuity additives are already in the reactor, for instance due to being fed
with the catalyst, then additional continuity additives may be added, generally through another

feed than the catalyst feed..
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July 8, 2004, entitled "Static Measurenent and
Detection in a Gas Phase Pol yet hyl ene Reactor”, filed
whewsntssn7 26, 2002. We contenplate 1, 2, 3, 4,P&I/US004041988
8, 9, 10 or nore of these QHsgributor plate static
probes. Current neasured in the at |east one
di stributor plate probe may range from 0 - 50
nanoanps/cnm?2 or 0.01-25, or_ 0.01-20, or O0.1-15, or .
[0005%]. 1- 10Means fop memtosng glectrostatiGaghivityrn thy reagtossystgm are provided by
. 0.1-1.5, or .0.1-1.0 3 :
satic Piobig agjaBlin by ar°o BERABRE G, SudH ol AReCRRIRle o metalic
probe Zip16néray ridt8Gidnah warks ! dre eletimichk fapdalmughaind 8 measuring instrument.

determ native of th egi nni of or, exi stence of
The probg dipomayCeBIpRES ﬁtﬁyﬁpgréq%g ,59{1,% ORI by ampFEST Secliopfl form such as
square! 9&%&%&:,( {rﬁiﬁgﬁllate, dridbfong@ Mt REspetStl mMBRAT 1REFkoBAEGPIhay be any

di stributor prate static probes) may be used in ) ]
conducton] asndiséussedah¢rhino Wéithy respoetetoi the igrtah ayirdspeny icopvengiopd insulated

. So deternmgnative. T t at.i [ [
e LY U 045 PR 8 0 oy v
used d¥C@nPSast B PreGidsd ee HécRbdagy aldciridal YsoddtionofronmByronad t(akethe reactor

(as noted herein below) to reduce or elimnate the
walls)cans previslgs thetreauitadtRressutss scabiRuare Aot {rakias qfinygh Bresquse reactor gases
from {q%ereggtégi %mga:??e gfé@trt@gl ?&Fi-etpﬁﬁghé N bYaiRbi tcbl‘ﬁ%%rﬁﬁl?y from Conax

al'’rea e reactor, for 1nstance due to being fed
Buffaldi Gdipt 41l sthéradupplicrs.t hen additional continuity
addi tives may be added,. general ly through another feed
[00056han t NGt 245H5S) dp RHGYing S salnas AT £y SR PIGiep gy strument
or de\ﬁéee&fpg t(%ftrh&sﬁﬁﬁg Wet flow Bf thRenteRsth Ghe HiobE &P Br@ound may be used.
provi de y static probes as known in the art or )
Suitabde gGtritvedtshineladaian @noistes: apicoammstrsda high segaitiyity ammeter), a multi-
metal lic probe tj e_or €181 | : indirectly b
et 5% b a2 by i RSB B0 S mBfed ndircty by

measuliH@ tRE 9BRadel genBRIEICHNPE icafrent ia\pabshay thrabghr Dskriebuesistor. The current
coul d be any cross secti onal forn1ﬁuch as

square, _
in thiy exse armld By determitag diom thegreasiRplioes by (pdgR Qs Law, 1= V/R,

where Pik ?ﬁé %r(rfnlt% Z@e&rﬁpﬁ{kﬁs R ERuAAWHARE HatIts) #R1 R is the resistance

Scusse respect to the signal wres,
(in Olhy). CovividichicdnalUS 61608,662 dthenialee ofithe Iseriesgesistoximapi be from 1 ohm to

nespect to the electrical.feed-through, an b :

414 Sl mideh sohaprpeny el ins R yoa S e <yl SiuhERbinea.
necessary electrical isolation fromground (and the
reactor walls), and provides the required pressure

Methedsibf Propcessiveturienglbeyel of hi gh pressure reactor gases
t t . Sui t abl e J f -
ouosg ", kR R G191 SEpELE o hiny methos o

proceditly Heh@frrent! Pighale feom [HR0QAE] pidbt$ Thesperthads include simple weighted
nonitoring the readings fromt hﬁ st aéi C 53}%63' a\r/w ds to 10

averaging: Piffenpriods of yFiagingoiem | 1Y Brllifwentt F%E BT |OhwV ofeeonas to

hours%ﬁnlr %(g%ﬁtcofxcﬁsot'@St Wur ro?h_emﬁl:ufé A KR LA ARYutO B YUSRAr, or 1 minute to 10

e I'nstrunents include an ammeter, a pi coanmmeter
minute8 Addinosalhs ot ialtemytieaiyethersignad may b¢ meeasssedoto provide a root mean

el ectroneter. T flow of curren I . .
sauariib BV e it P oG et Ty by Mg fayippof the basic cuent
signal! Qhla®SSueNBicab e Busit RErrert i@, drnpR@edgR ®ftthe abigluta value of the

series resistor. The current )
basic current signal (using the averaging periods described above).
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in this case woul d be determ ned fromthe neasured
vol tage by through Chmis Law, | = VR, where | is the
W@ oosees507i n anperes), V is the nmeasured vol t apeT/(82004/041988

volts) and Ris the resistance (in Chns). As indicated

in US 6,008,662, the value-dP-the series resistor may

be from1l ohmto 4 x 1011 ohns, w thout substantially

affecting the value of the current readi ng obtained.
ContilMdthadditie Processi ng Current Level [00057] Those of

kill ip, the art | ] [ that th
oS} o S b SRR BB lghard SRl T begin
registe? ls@itic GeRVBP Q%VeT&e&%VVQEbe d&efinkalad d)@lr%1 @EpeRtivElly gibe€ or below “at
aver agi ng, with gerl ods of averagi ng from 10

or neapiz¢to’ s meandes should b dakes, to deeen thes leyehlesy eptor ety the level of static
act1v1t¥nt% L?tg osrerfe%g]_%srot %vh%clp nglér ﬁave {ho%vrmgtp?e\lﬁg% érgal%ér or Qliminate reactor

our,
contmﬁ(ﬂjdlekfbﬁtﬁlgwhy rﬁkfasﬁﬂet; e:fon&tmp.laie& intlhde sidditiah ofagnder more continuity
{
i LSS G, et . 189, Toen Soued (BB i i e

reactmdﬁvcl' c%trt'a eQél 1% e RBSirEscht "THRNbtaP AGB&t of2BnBRHH) é’dcﬁ‘tlvc or additives

I"ue o asic-current signal, or an average of
to be ﬁrb&enabstbb maetor atill gendraliy aobexseed 231 e1ei0, of g¥ilor 188 ond00 or 90, or

80, or J4aPF HSbA5H]. vith had Br 0o (i ped TRYUEH Y beighs of potymer

being Bfo%%&ﬁea@kdrdmm@hﬁb&htyofaﬂbaﬁﬁm@egddmwwﬁlege ‘Eztatbr osgaaatar than 1, or 3,
activity above or bel ow zero, (defined as bei

or 5, qrek pedO; oell% ebldk/ ords, pel byer 24 PR haset o Q?%Wflght of polymer being
produe a{s}F fyh EXR rgésg 1;0?1?18? Io} Q(lllf) Ieaﬂlst LY 8F tilD{'Eg, t(ﬁ' these lower

_ eve C ac Ivity to at or
limits 269 €ombiRalsi with ;ImEy\/@th divwit. ilHeke pmews bf comtthugly aﬂdltive contemplate
el i m nat e reactor conti.nui The

‘is events L¥
one, ton ] fRHBAT (RSP FIBUAHE BAGHVES U L0tgh AR Of oie or two or more
contmﬁ??ta'dﬁhlkay iRl fdaV®s w1§l*5€|"'u§dg§|§tbd)cp'fb BBYMdARNE Wile the total disclosed

raising the level of continuity additive in
1mmed11btel)r ebateofroit agy cewrcai fht epetiniity additiveraprhssadded dipgetly to the

reactob Qrggylégh n?e.f{] {:eﬁ% geggiﬂ LN l\ﬁc?{'la%gen eoraéll‘ill c%hv&ﬁgiet;f%ééag re. %ludmg the

ethyleﬁé f&@@trgglh tHeQonfhomeb feed sﬂr@ﬁnolhe Qﬂtalyst fe80 liney orfthe rmycle line. If

, or 40, or 30, or 20 or 10 art
more fioh angreapyiniy gaditive ipBssterchheingay r'%%d%]é’ga)to ARfRgetor as separate

feed séreégl?,g&u F%‘I ;' f%%‘iljlagltdh %?LQfaEé Yef:éd"\ét}elam?eorzﬁ'igt’lreg: The manner in
wh1ch0fhe150ntﬁimtﬂz7adddllive20arp mddbdstedtlwnreatter vieinghtimpbrtpatl ysaelong as the

add1tlg§k£g:geg:f§glge$gm%$qsdu g\lﬂl ? fia se%&? %Fcﬂoun Stg\%{e [their ngef:% rates (or
conceﬁ{rgtl(ﬁﬁﬂg{ ?e%luﬁaté’& Irha%é’ruﬂépl@@ﬁ)ré\hﬁ@ tninik\8s GevP N carredver static as

~ocontin dditive contenplate one, two, three, four
discussed sapre contl nuity additives, the total amount of one

oosg] | 1 "0 We el AL e 3g% L N6 5! Eftgb%ti%ﬁﬁgt Qdditive discussed

|ve Wt

immediatdy ASQE dafiiiRdn s @Jnymabpmhfw@ffbmmnyssoufoeesuclﬁrae that added with the
continuity additive can be added ct |

catalyse atbatopddellr BugHiedicasd) Sty s Y Bl SPrdadin gny recycle
mater?anyorca)@{tﬁﬂét%"s th&€Gr. h " %@@nﬂoﬁﬁh&ﬁ' Q%ohhﬁl of the continuity additive(s)

would be added to the reactor as a preventative measure before any measurable electrostatic
activity, in such case, when one or more static probes register static activity above the “at or
near zero” level, the continuity additive will be increased to return the one or more probes

registering static activity, back to at or near zero.
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ethyl ene feed stream the conononer feed stream the
catalyst feed line, or the recycle line. If nore than
wor@s5068507 nui ty additive is used, each one nayPORUSZId€041988

to the reactor as separate fr;ed streans, or as any

conmbi nati on of separate feégi Streams or mxtures. The

manner in which the continuity additives are added to

the reactor is not inportant, so long as the i .

[000604ddi t i }éx slpo avithimiel chpesﬁ%WB@Qf‘lmeflﬁiQ% the, preseniigyengign to introduce

ed, and that.t.heir,.f OF..: [ ‘s
otk RO SRS SR DL EK 0 AR etaining o
least oR@ESHtRRY adlidive Cintsthd ireactr sgstemy pudad Jif@ G5 or\Wternatively introduce

contenplate that the total amount of coa.ti nyity. . dditive feed
at Leash R ¢ARPBULY SEARYE AN HEERASIOB FYSIGD o 2 Aaticied) chfinuity additive fee
ine i A faly i NHatSP HiffiRiend U6itefrafi bR bf the at least one
Line mg%tgg&\&/{vi étyhthté ﬁ:g{a'ci:}tzf}(a 1g/({su?‘{’nst%hat added in a dedicated o
continciontdditive is iattddudedéntoithe reacteato prevent ereadiminatgpyreactor discontinuity

re | e erial r combi nati ons..t 0 Lo
even. oYGHEOPTAEL' Bhg sPiySrBL REbLERRAK S e 908 he condinuity
additivOm! fhe RatAGERENtirfifyhRIditBRCIDIm@sarl heaoatihaity udditive added via the
nmeasure betfore any mnmeasurabl e el ectrpostatic activity,

separatecostiohity: additivevfeed lispamay beriliesame o diffeseihes regi st er
taticnagtiylat: it addffVe %64 PatetEMRL reakbld® system is
[0006§ont i n{?.% eyl?ln gﬂggl}é??}\?g%@m F%%%tﬂl{uﬁ reased to return t F]eg Sy 1
eviderRB& b9ra w@lne of rtbé)eSrchgg'B stcz)ie'cilang)r Steallt izezroaa_stclquﬁnlegi ~heteam kKFor example,
to_at or near zero.] It is also. ni.n the
afer SPGB IOV ot S TR BECR 0F AVBHEH St B RL ( e JRRD) tevels of
con‘cinﬁf‘q< l8@%ile AREa&RAL bWt oheastdhbieVRatidprobes fathaleyifrhinment zone of the
mxture, inject the catalyst mxture (containing at, .
reactot glasts animcreast inmagnitudd off statie yeading thimés # gualitgive indication that the
. System and additional] [ t.ernat | ' Aty additi
opim P o B0 e Bl 0 BBl Oy
shoul k@ RBwIRG GAEICStabivly iofthé wtatiddadiivite (aedndicated by relatively constant
I ndependent of the catal yst m xture, so.that a hieved the stati
readings foff | satisnactiviticianthe Ane gl BT Hatia Proheskis gpin achieved, or the static
i ORI L LeMeol Sedalts'REVICAELs BYRarhieSlly @afk@hg R amount of
acmnﬁ’r18\}8¥1vfregrt°§?egl‘rrn'tzhgot gll geérag{gczgor di Séo%ti nui t{/ _e%lentg. o
contingity exdithfe tohrmeh faneshtsmite mescantrabion rangsyést Hesirahlgyanskis within the
enployed,, The continuity additiye in the . . .
practige Py Ged B P §rESER)(PY<PLOR BT GPATUHeqiggatration we intend hercin
an eff%% fel A?Hbd:%f. fRGEfor SandEfiRE VY hcuhtoSaiass lone @ontinuity 4dditive is that
additive feed I'ine, may be the sanme or different.
amouftOBaGEHudes diminates oo achi¢ves stabity i eleetirosiatio chagrs 35 peasured by one
feed rate to e reactor enei.S.evl itive is added
or g hGiProts: Odfey 7P RAEKCTHY' o LI RoRInY Audidve is added
electr8@ktid18khrpe Wil Nreagtlr; e90aiRheamadrit ef @intihuity addigve Ivell be defined as
_carryover static reading in the reactor, if additional
outsideianeffeptiyhempuntevel s of continuity additive are added,
(00063 dif fﬁﬂﬁbl%rcomﬁﬁitfﬁﬁ(ﬁi'ti%sofo?hﬁé ihthd PResemt m@bmiBNEomprise one or
zbne o e reactor- shows an increase in magnitude of
more Séomipatindeadiectsd fions alloxylardalantings, vaarbaxylie aadid nsalthg polysulfones,
~ t he opti num cont i1 ui.té l.evel has been exceeded, hi
polyntqlﬂt‘«émi)(ﬁé?ffl?sataﬂés‘t‘ QPF 8% continuity additive shoul d
[00063§ | OWerRdednBhiity alidilive imdy @Imprike &halylaedsteanml taynifas Ethoxylated
I ndi cated by relatively constant ) ) ) .
stearyl amine that is commercially available from ICI and its affiliates, is supplied under the

trademark ATMER 163 and another that is commercially available from Witco Chemical
Company is supplied under the trademark AS 990.
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readi ngs of static activity in the one or nore static
probes) is again achieved, or the static activity is
WO ovs/068501 0 near zero or regains zero. Thus, PCT/US2004/041988

dynam cal |y adj usting the aﬁgunt of continuity

additive to reach an optinin’concentration range is

desirable and is within the practice of enbodi nents of

t he present invention. By optinmm concentration we ]
[00064]nt endOther shitabln confiewity \'slédlgﬁ?ﬁu mcludenalpariging steggate and aluminum

o U i Ond Ly iy
oleate S Rt SyHFRG i b BEE o8 R RG coB s Bl fFe rademarks
OCTASITAN hhd BTADIS! @ledse @sé aéllleﬁ/ed halbgethasameamwlmdalbghenneal substance)

nore static_probes.

anclor g ARSEBPR IRIVS § o 1076 103 v ed g fiogh Dt St
[0006533&r ??I\?\é‘élwﬂﬁ %%gﬁgﬁ?ent,sgﬁrboﬁﬂnﬁf@%n&é a9 el Hiktdre of 2 or more

efi ned as outside an effective
of the aboumntlisciBed 6ahtiBuit adsdlitvesoRu¢muiixtpresdupy iinaduder gikoxylated amines

entlon co
and cagfmy B e oot BHOTBR AORyA R et et o Blqsslayd gmines and
polyméﬁé oBahiifes; B@bﬂkﬁﬂ&lﬁ&ﬂ@ﬁnmé@hﬁd@ﬂf&u@@élﬁ@mrﬁﬁﬁboxﬁﬁd acid salts and
ul foni ¢ aci ds. [ 00063] The contan|ty addi tive an
polys%ﬁ@np& iof cathopphy p@lﬁeséltgﬁe%mlmcw yERIRES:yATRaERpxyIIC acid salts and

sulfonisctae sy Ior gmﬁﬁlf&{k Qlan Hﬁao ?d 22! avay p}gﬁ%uﬁoﬁé@é‘ﬁd &difonic acids;

i's 'supp der the’ trademar k
or polﬁﬁéﬂﬁdel@Sm&md aﬁdl stilfietic héids. Adﬂmm‘am; wicaohiemplate Iaﬁd@lxglated amines,

fromWtco Ch any is i ed under th
carbop g R RIS SIBITRH] B AT RPN Eo RO PR fypolyamines and
sulfon?cldglaé %F Sca!rtfH::JyHg Qe AL, PIN B8R Flmadi¢! Polybiines; or carboxylic

St other suitable continuity additives, are
acid salippsilfedic ecide ranldap¢1ySquMG$, alkexylatad eampinks @oiiongytigTacid salts and

and ST DI S (these bel i eve t S : ‘e
polymegng. p %1 Caj‘?og@ gq SARIDes, x}bg%?&gr e]c;] %Sg{[?sbg%di rs]ulEj)éuc acids;
alkoxﬁ%d NeineB, saBon@ndindr eul&mid: | adifle flkoryl@wdelamines, polymeric

St arreon 0065] In another enbodi pent, the
polyamines i nd t@"[l}i'ﬂléiﬁoﬂ?%epﬂlé@u lfne, moktmsrs golymjpesgng glfonic acids;

carbo>§ﬁ|'f1% a%PcPé’a‘ft ngé/(ﬁfrﬂgﬁ@ golgﬁﬁln]ﬁlte@ Uj at@%ﬂ ddors- Co?HE"lﬁatlons of four or more

oxy am nes and
of the@@éckmmyﬁty additives sl dlsy coteraplatedy | Bitesel cambinationnuhay be combined at

s BRI A0S 30, B S8 LS AG B LR, RO, g o s of

three 95ntgﬁlt boxhtives 2809030l {oS8@DE! 1D VrYE0i8A:00EFhe @bsolute amount of these
carboxylic acid salts and pol yneric pol yanmi nes; or

contlmlaybdcllyﬂvaszlsalélndteslaibpse and sul fonic acids; or
[00065]2' ysulfo ei gé]n HP 1tyor e 9'1&9% odﬁflerﬁg’) |o¥ SHA Bfé@@rﬁ invention

d su po ymar C po am nes
compds fOMieuRCHUS - deéﬂﬂtﬁdlmﬁbhel presentqnm emm:leaﬂrﬁtlon of 5 - 15 percent by
al koxyl ated am nes, car box lLic ac:%g3 aI ts

weighp of theumpdiresa regetion R’&@}}Fta‘i taauﬁ"ﬁ wl%quﬁ)}?age and epichlorohydrin
preserRQPSaJHn@ ra‘%@ﬁ fog' #L;pghﬂ“’@‘&' tiSweight S?th%MHrG &fdebylbenzenesulfonic

ysu pol yneric pol yam nes; or
acid p@ﬁehomyzi cencaniratigadtt $ - 1Syletaent by a«nlgh; ofrte mixture, and a hydrocarbon

pol ysul f ones; . al k d am nes 0 c aC|
solvexgamt a cpnge Eﬂ Vﬁe?f §¥ :85 a;?ﬁrﬁeé)éeb al“f? 6:# gag de this mixture is
comnféﬁmwwdﬂﬁb@%&n mtémﬁ%nsaﬂdflﬁsrufﬁl@@s dBder the trademark OCTASTAT
3000 (which may also be available as STADIS 450) or OCTASTAT 2000 (which may also be
available as STADIS 425), each of which may have a different percentage makeup than that

discussed immediately above.
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al koxyl ated am nes, pol ysul fones and sul fonic acids;
al koxyl ated am nes, pol yneric pol yam nes and
w@eiogmeessbbnes; pol ysul fones, polyneric pol yanm PeEBUS2004/041988
sul fonic acids; carboxylic 3§id salts, polyneric
pol yam nes and sul foni c acids.” Conbi nati ons of four or
nore of these continuity additives are al so
contenpl ated. These conbi nati ons may be conbi ned at
[0006Tat i oslfaf cdmbzinaticdr Sfcantingdy additiyes B3uszd, the tqtgl pwsengrin the reactor
'llb40: GQ%QQ 60: 40, or 50:50, or in the case of three
WL BEAH ®addi tives, 10:10:80 to 80:10: 10 or
10: 80: 10. The absol ute amobunt of these continuity
additives is as noted above. [00066] Another
Catalystht i nuity additive for use in enbodi ments of the
resent yi .0Nn: €O A%t "
10006852 AP EFARiCROTRALSE Snluing cehFetlond! ransiion metal catalysts
and métallpesne eatalyys wecaphbinatiortsitheradi tarer syitabler faeis¢ émembodiments of the
product of N-tallowl,k 3-di am nopropane .and .
procesges QiHhG BRI PHOHRBS AT SORISMRIARN &F% vR1T e Sugh & AlGly cobalt, iron,
palladgﬁr{ Cc‘ﬂ’(fm%/&ﬁ‘oﬁﬂﬁm@xidé“@r FPRifIIpse catalysts. The following is a non-limiting
odecyl benzenesul foni ¢ acid present 'in a concentration
discussibn 5f thelirioes pelymebigatios ¢sitalyss usaiiel ipithe ipventioing a
hydr ocar bon solvent in a concentration of 60 - 88
percent by weight of the m xture, this mxture is
commercially available fromCctel Starreon and its
affiliates under the trademark OCTASTAT 3000 (which
Genenad Pefinitipnse avai | abl e as STADI'S 450) or OCTASTAT 2000
whi ch | iRe g ke ’ des€ACRaffone “catalyst
[0006\6}\% ch #aqglysﬁgv%?%lﬁaiﬂ?ef gfrnlggét) gaetr éﬁ%&é‘? naqlicg%pest han t hat Y
compdtieat Usrlan ldastet ‘at evatoribalteendtOIg (6 Iast dneoggplyish atheratalyst system

of continuity additives ig used, the tqtal npr i.n
may 3l IP‘QH‘E"( Othelj gamupRen’s, ﬁ'é%’e&s a?BBP/(@PS’ Gtal®y8 sﬁél%% to''the catalyst

compdRRP GRY/ofabtiRiRby ABRE HRlih RBmbaiatiol S Bhd athlysh siGtem may include any
conventional transition netal catalysts, and

numberedfatatalyse nemponests/ivtany sombFIASOn 46 HeteEibed Beres as Riell as any activator

) sui t.able for, use |i ypbodi nents of the processes of
1n anyt‘i?énbd?aééoé’rﬁs dleﬁcvrgoﬁfjirﬂlgﬁe?&Al so contenpl ated are catal ysts

[00076E0h ag sAlsel herdinpehlet phrasedfeatabyst lcastipougd” includes any compound that,
C

rom unmf chrom um oxiagie otr "Phi.llips" cat al%st S. '[he rization of
once FRProRFALely aptvatedh ahcanable olrgtalydpg LS Rl RerEdiion i qlisime
0 . | iHs eft Uleadt NordeN Erbupy 8Ntd @ 12 atom, and
OIeﬂn%e#%?g%k%g# F%?R&%{ndgk%{%gg%b? ,&s %sed herr eﬁ, t he guhlgase
optionatigtan leastoreyledveng gionp bouedthetetd.east one "cat al yst

conmponent" and at | east one,"activatonr" ernat el .
00073 T oadhs bird B 4FS v Trie e, FOUB aptef W EREGH hore chemical
moietfls Houhd ¢b WlenRtal Ente P BP tHeedatAyst Sofipoasnt Shgpaint s, atsndcted from the

Is not limted to the catal yst conponent and/or

catalyat tdowtonentalbynan oRctivatogo s REGGINETHEE SREUPY SActivg stoxfrds olefin
polymnéla*yza%igﬁ: Ioruc()jltﬁ_g;o?ﬁ’]éfization. The activator is described further below.

[00072] As used herein, in reference to Periodic Table "Groups" of Elements, the “new”
numbering scheme for the Periodic Table Groups are used as in the CRC HANDBOOK OF
CHEMISTRY AND PHysIcs (David R. Lide ed., CRC Press 81% ed. 2000).

[00073] As used herein, a “hydrocarbyl” includes aliphatic, cyclic, olefinic, acetylenic
and aromatic radicals (i.e., hydrocarbon radicals) comprising hydrogen and carbon that are

deficient by one hydrogen. A “hydrocarbylene” is deficient by two hydrogens.
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nunber of catal yst conponents in any conbi nation as
descri bed herein, as well as any activator in any
wa@ eovbiossadT on as descri bed herein. [00070] As UBETIUS2004/041988

herei n, the phrase "catal yst,,conpound” i ncludes any

conpound that, 0 once apprdgpfately activated, is

capabl e of catalyzing the polymerization or

ol i gonerization of olefins, the catalyst compound
[00074onpr | A gechhereitashe phase™betprogtans’ medidss £2Y e othgithan carbon

eaqv

and hsBs Nl kit £6RT ko B 1R HRke R RO WRIEE 10 hydrocarbon
radical ﬁfaer&ntamsomeqecmoermmeanﬂlmycednmm(ﬁtel es nfooeirnd the saime or different

netal center he cat st conponent that can
heterogiBu adt GWer FTORRAENS % BFkr TR CORBEHRAETBP &h @ Ritrocarbyl group

contalﬁ’ll‘flg'ﬁ(ﬁﬁ Q1o § RidsnseRANG A8 IthE cPRPCIoRSIsARE bY BofoMaRudtfinum, silicon,
fin po ymeri zation or ol 1 gonmerization. The
germaamm \mur@gem phaspberoubeekygen e sulbu d\}@n-[lm@myxmlﬁg@fdleteroatom-

consif e TSRS, 5 BT s BB RL g, s

oxoaza_l%ws‘he@r&xl@ﬁcﬁbﬁai&lﬂés afd thioéthers CRC HANDBW OF
CHEM STRYANDPHYSI CS (David R Lide ed., CRC Press 8]st

[0007% . zoag)usecbhfx@g)@‘qutemqu cdefeEy W Hng ystq%pzbvd%g ByRFoON backbone
that cbﬁghyx{j? onfth! N8 scs\él%lc{eﬁ frOnCfHe %r%u? %ﬁ.‘.lﬂlﬁ%‘ Iof RRSh, aluminum,
ic radi calslzl érocarb adi cal s
silicorg ogaamasmng itrogeng qxhospmbrm; loapgernand ankur efiess ghe hgteroatom (non
one dro%e@%bA "hydrocar byl ene” is deficient by two
carbomhgapy desCriBb74] As used herein, the phrase

[0007?1(/16t er ogt onffsed NCIURES anw at‘%‘lﬁ)@édﬂ@dxﬂé’t@n Caap@carbiteylate”, and
drogen that can be bound to carbon.

“alkylatydtapbaalatert tsoan alkyl, mgylgpediplkylasyla rmmtbf@b}f Wbt pogeRsses a carboxyl

t.hat cont ai a r nore
eroup Jf S, BOURH Ty BF R SR R e
[0007¢TbOdi MRNised AefRé, iRt MsaiostitEed! mgagy thatpthe grcaup following that term
hydr ocar byl group 5 contalnlng froq%% to 3 a

possesses atlcatt e dRPiEReNgHBRFOINPSTPIHIBHOHES oh an}éPBﬁf‘ﬂ%“ moietics
S Nhdéxyl groups,

B T W S Y, s o

carbo@ylogrpaps roarbockgl Igaﬂlpsahmlrwf gioups,epghosphing ezrounsy iatkexy groups, phenyl

I nes, et

srouphor ey 9468, CoXaban FRSLERURG ChitoetHaRyY! Elsfidsgombinations

thereoLfS ¢ aBPIRi o7 ’subéi'i@ﬁtSdl QY dndl arzlgﬁ@dlﬁddsobmtl g ndtylsh e to acyl radicals,
havi ng a carbon backbone 0 that conprise from1 to

alkylaatlmma@@l% elkoaryradicals.rrsylgrp msliedn ﬂl@lﬁhrfgraéfcab*@ fightamino radicals,

atkox gyt ity FETorBEER Miledll, SPRTROPPRRRIZI KR, and dialior

carbaﬁb?madic&lsd@@@Mybﬁdlca[sQQ@/TaﬁiunASadlsﬂsL drglammp raglicals, and combinations
kyl car boxyl at e aryI car boxyl ate", and
thereofg| ky| aryl car boxyl ate" is an al kyl, aryI and

[0007@& kyl arlyrllessrﬁﬁ‘t@&%thé’r‘%\hé'e ﬁd‘%ﬁlb@@ﬁ@&ﬁ%ﬁstlﬁ ﬁ%ﬁ&ﬁxﬁﬁberﬁion is herein
in any position. Exanples include C 00
11m1ted toCt-]RO(n@)iﬁhqn state, of the metal atom “M” as defined below in the individual

descriptions and examples that follow.

Metallocene Catalyst Component
[00079] The catalyst system useful in embodiments of the present invention include at
least one metallocene catalyst component as described herein. Metallocene catalyst

compounds are generally described throughout in, for example, 1 & 2 METALLOCENE-BASED
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[00077] As used herein, the term "substituted" neans
that the group follow ng that term possesses at | east
won@snessety in place of one or nore hydrogens POT/ERY004/041988
position, the noieties sel e_ztlitlgd from such groups as
hal ogen radicals (for exanplfe, O, F, Br), hydroxyl
groups, carbonyl groups, carboxyl groups am' ne
groups, phosphine groups, al koxy groups,
POLYOREBNp £lohnsisheins & b’g&asgnskm edg.o) QroWalek S@%Ms@ 20@9) {(G. Hlatky

19 SR LR Pl B3
polyethylgmd exfd It MEmybCEran-igmatlls PcaIY}OjLETmE_r%IFm C%({O:Q) alTkoxyetallocene

radi ca cals,. ] r adi.c . I
catalysy; SRS B it 5@%&&2@8@ iy SpAifyiER] cind Gl sandwich
compo"i‘lhgé 3{83(/?% RABYbr rn?&FeC@bs hg&rﬁfsbmwpeﬁ@dieﬁ?l' dahgéﬂds isolobal to

| car banmoyl radi cal s, oxy radical s,
cyclopantyltlanyh) doundiite al §easap9¢ giﬁ)mhtgoé@alpsu mstal atom, and one or more

leavm% ﬁ t I ona do 2% rotneE) &?lhaﬁl)mygislgrﬁ a?ttre]gtetﬁ e compounds will be

referredd€b &k ﬁrﬂetdﬂoﬁ:@t@bst’ Or t ﬂﬁta@lx)bdﬁtdaMyﬁ tcﬁtn@oﬂéntﬂ heThnsetnatallocene catalyst
atom "M as defined below in the individual

compaienics ,smpqgwg ogrpdswgmaégnql AR an ebpet en@ andmay b pgorted with or
wnho&%hg{%ﬁgcﬁté}g Hﬁ;f%e {00079] The catal yst system usef ul
nts

e present invention include at
[00080]cast Dhe Gpeh@ridoczemencaxrahgistrutgsrmmm@syﬂgn@és@rlp@é@ portion of

whlchdgélgéqgﬁbgeqqa@hggf%ﬁ%t s?qac as %g{;loéggﬁg f’gf%éfei&e H&erocyéilc analogues.
The rlw&%l\% t@ﬁ@?[ﬁg&/ﬁ}b %Elln §eJ %ﬁlssjémltddsfr&n%e group consisting of

nsk Sons, Ltd, 2000);
Groupbllléttlztyl 6i atoms,lorG@@]ammsAﬂlBUQ@lGENp thee0p 1izando s’ %@@é)from the group

cons P PO et Sk BB B hgmantm, boron

alumimfd -ahd’ cédb@@lionsT (ierdf} &JHefdhemarbImt alajtes upoapleastd§0%sof the ring
descri bed herein include ' rﬂdvvi ch" and

memtganiGrORe CoripsioL o P REIOREOTD, Py BRSSOy gt substituted and
unsubgtfﬁﬂ gc&@[ogggﬁﬁ{é?% E%ﬁdk'agaq%ﬁn&ssgbmﬁi td %clopentadlenyl non-limiting

cyc d to at |east one oup 3
exampleOopwhizhniatlake aydnperaarﬁerod,emdcn)dnﬂeoneeglvandgotgproag{ogres Further

non—h?ﬁ'@rgg e%%ﬁ%@a r?g ss"\RF fgaB c‘rlre(i o S |_é:%ﬁfﬁt gﬁ@%ﬁta@ henanthreneyl,

indenfl " MEb&AiRAPE cat Mfe&lyponpo@eﬁhs‘xdroﬂﬁhﬁnyﬁt al | @yﬁnectatetraenyl
catal yst conponent is ported on a_suppart mmater
cyclopamtaameled@@mnmhewmmi?nﬂe 4psorelerranyln JPheR hwenyl 8-H-
cyclo%cwg[ ﬂa?: L lé/nl%,s'?ﬁrgfﬁ)&%ghgo%gﬂo Q%enggl% (‘;Eaﬂtfngﬂ@ dghié¥tenoindenyl,
thlop}iéﬁbﬂucﬁ‘enﬁf whiropenanal udasiops bdrded <y.gt,ems,6 Fetetralgsiroindenyl, or

cl oal kadj enyl 1lig d heterocyclic analogues.
“H41n sysHpted vegpiops ﬂ’@reé)?sq“gﬁte?fo‘iyﬁ ?&’ S}(ﬂ?sg&ﬁﬁff?ﬁ?se at ons
selected fromthe group consisting of Goups 13 to 16
atons, or the atons that nake up the Cp ligands are
Group d5awneainfirgo@atahyst §lomponent

[00081] One aspect of the present invention includes the use of so called “Group 15-
containing” catalyst components as described herein as a desirable catalyst component, either
alone or for use with a metallocene or other olefin polymerization catalyst component.
Generally, “Group 15-containing catalyst components”, as referred to herein, include Group 3
to Group 12 metal complexes, wherein the metal is 2 to 8 coordinate, the coordinating moiety

or moieties including at least two Group 15 atoms, and up to four Group 15 atoms. In one
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consi sting of carbon, nitrogen, oxygen, silicon,
sul fur, phosphorous, germanium boron and al um num and
w@ ooosiosssdi ons t her eof V\/nerei n carbon nakes uprer/Ukmast41988

50% of the ring nenbers. he Cp ligand(s) are

sel ected fromthe group cong sting of substituted and

unsubstituted cycl opentadi enyl |igands and |igands

i sol obal to cyclopentadienyl, non-limting exarrpl es of
embodimirth therGraygd chmﬁmapar@lyéhgnmpqq@abm complepp phh {Aroymd metal and
from O% qﬁ rff)&rt ] aé:agl‘ﬂy rsScsq P{hte ougg,nmla MStdtqgas?ﬁ%Bhﬁﬁaththe coordinating

Acl Ude cyc entad | eny

moiet}Cy)elrﬁ@lefiéﬁm’ﬁfhﬁtﬁﬂg haJtdBasyItwol micdepanis, Wep-samtetwd Group 15-containing

compéx'yéé’ é%&ﬁﬁ%{;gbg ggg&h@or\gﬂihggﬁ %(gé-ﬁﬁgtéjltoe%f??&’-'EP A1 0 894 005;
US 5 3'%]8”95%9@%% WE@mw*s 6. 9530y Ghaioseyt, 385 Bieycl opent |

acenapht’hyl’enyl’, 7H di benzof | uorenyl
[00082]ndenold oRe gjndmdlrmgne thet ﬁ}r@@]éﬁmon@@npg catalyst components useful in

et BB BRSSO S L A S, croup

bis(anfidSédnipleRed, uhd Grods 4t bﬁic@@famlw doﬂnpteﬁbs)ﬂ)arlam: active towards olefin
versi ons t her eof . G oup 15-contai ni ng Catal yst

pOIYH@Wméﬂ@HY@@@B&] One aspect of the present inventi on

i ncl udes the use of so called "G oup 15- containing"

cat al yst conponents as described herein as a desirable
Activétetal yst conponent, either al one or for use with a

net al | ocene or ot her ef| n, r|za cat | yst
[00083bnponent S@éﬂ%?’ﬁf?‘?ﬁ é"%pai‘%‘y Gt i ﬁaﬁfﬁi&d & & 3(9 compound or

combf&@ﬂmpgpwxﬁ% oun@s, s’hﬁﬁ@t’té@&r Jx@uﬂ%’r@tlnwhidh(ﬂaﬂ(i@tlﬁt@ dRingld-Site catalyst
onpl exes, wherein the netal is 2 to 8

comp«):tmdr (cdzlg1,ameta1lpb@e@,oﬁrqjxpnk&-pq@almgeqayalb?ts)ngg@t asoly creating a cationic

spec1eé,r}5% q‘.“[% ggtﬁ aﬁ,L ggrﬁhor%nee%gggll_éStth?st %h%lv&?% W 1L dPHE at least one

leavmé%‘@&p" X ghbuidinCtht &bm&tlaslslmamiémibdvs) ﬁronnmplmetabcfenser of the catalyst
nmetal and fromone to f ds such that

comr Bt o 15 LS, LB LI 8P00E SHEh {03 e s

actlva?e%?tro aﬁgtdl&%xe g&gﬁxteylzé’cform%ﬁrg R abﬁ%t%' Tn dih RS bf E¥h activators

rogens sentative G oup 15-containi ngm1
1ncludeonmtsrbd:$dsa$1&hchss¢ychsem dligomietic poke(hpdrecarbglaboniprmegrides) and so

calleds, pemoaoginang, #55vaBY B8 Snh Lo WISHetps Biteppoggyraors” o

“stoichbn®ific SeRPALRE) tor dnfeotiEObdnpurd@otiaticin REneat al nestral metallocene
conponents usefll in enmbodi ments of the present

catalyisheampanent forecine@dong @ptmn that W @cPrrewdh respsp teplafin polymerization.

oup 4 bis

o005 i AT S0 AP nARRIOUR i s e g samorane
(e.g., pMmeol AR blnenexegnt “TIBAOVatand @mgmam]unam compounds as

used herein, the term"activa i s deflnedé eb§r1¥
aCth%@ﬁp@Gﬂ/@r o’tonb?é‘i‘ﬂoqugt’?t@ﬁ &‘Fe%ré[rdﬁuﬁﬁ’éc) §'t5‘ﬂ‘p6‘15t (B utyljammonium
Cq! Eb8idnemeliRldY pecursors to

tetrakwgﬁggl?ﬁﬁ{é)tr%en%b&%n ocgegnggﬁeghgﬁ%ﬂ{l%bcont ai ni ng ?
activatatradtglkicenes dasctibeaishdygine r MAtQ agd otheatdleninyim-based activators are well

known in the art. Ionizing activators are well known in the art and are described by, for

example, Eugene You-Xian Chen & Tobin J. Marks, Cocatalysts for Metal-Catalyzed Olefin
Polymerization: Activators, Activation Processes, and Structure-Activity Relationships 100(4)
CHEMICAL REVIEWS 1391-1434 (2000). The activators may be associated with or bound to a

support, either in association with the catalyst component (e.g., metallocene) or separate from
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species fromthe catal yst conponent. Typically, this
i nvol ves the abstraction of at |east one |eaving group
wWQ 2009m0685p7 i n t he formul as/ structures above) frpOTAURB04/041988

netal center of the catal ys;zg’conponent. The cat al yst

conponents of enbodi ments of°“the present invention are

thus activated towards ol efin polynerization using

such activators., Enbodi nents of such activators _ )
the cafatyst gamppeenitssughi assdeseidbedaby Gregary Gr Hiathyy dietenogeneous Single-Site

cun L A P R SO 58189 v

"ionizing activators" or "stoichionetric activators"),

or_any ot her conpound that can convert a neutral
ZieglexgYafta Catrlpst GRMPYREMtconponent to a metal | ocene cation

[0008%]“61t | S affd Mg ttéan{p%§i@i%ﬁtm$y0c&h§ﬁdena BRhYSEEdEAdet) - which is (or

00084] It is thin'the scope of this invention to
includege newnstatiocets ®mm>uaé amh mx@nélm@t cthe catglyst omponent comprises

fj Tl BA
s zieoS R SRRt S s SR A AL S8 . ik
R. MulltRipt 4l HH. Broftziakers 664, Sp‘rlrigét Vetlap u993)) armm'ﬂ’ ¥63 120; EP 102 503;
t et r aki SI(’ pent af | uor ophe ).boron _and/ or
EP 0 231 dperE M%ﬁéﬁyREb%}é% déM}O@»iﬁSp%%érSéé P31 'S 5,525,678; US

5,288%??.'1}@‘5929697‘4@' URGERES 4%1‘%%%91@@8%6?% | Bxa s%ﬁtgu&{&%lysts include

naiy basetd activators are Wwe nown in the art
those kofprking @@hp\ﬂati) b Gatransitieinl mktabwrides, dlkexides amh ha]ade@, or oxides,

descri bed r exanp Eugene. You- Xi an Ch
alkoxiggy; 4ndj h aﬂgf’ k&om P%E’étsaptstt‘@ FEtA Y Bat’hl ¥ llﬁ"ef?pﬁlonauy in
combi Qﬂlcymﬂhzﬁﬁfagﬁ‘esuﬁﬁtcb%’bﬁﬁé,mt@ﬁ{aﬂ ¥Ad/bP BxBHAC 8RSHEn daféts (alcohols,
tructure ivity Relationships 100(4)
etherscrsﬁmms,Ram)E\aslm@gm o1 3or¢r o) . amph alkyt thalidesorandnigiprganic oxide
be associated with or bound to a support, either in
SUPPOHSsoci ation with the catal yst conponent (e.g.,
[0008BEt al | OCe@@ﬂveﬂﬁoﬁzﬂﬂ?ﬁ@‘tﬁnﬁﬁ@ﬂ‘trﬂﬂalcedt@llyytstare ahpeeneaditional Ziegler-

such as described by Geg G H atky, Hetero enequs
Natta Sataljists- tBpt are (%thk@/%*t/%ﬂbl?he fﬁ)ﬁ%ﬂlﬁp&%&ﬁiwf%ﬁ i (zppsition metal

cataly%lfgéll ASRER %?5471568%15;‘5\1&%0@%5 6820l @798t 1£482,687, 4,564,605,

nponent | he’cat al yst conp05|t| on
4,721[783, cszrm 335 andc @t A0y . coTbonemVseanaHVpes t{apsition metal catalyst
i nc]l udes) a non-netall ocene Coﬁgrmncg

comp@mﬂgdhﬁéﬂity be peedda thy pretent Jhys8

B bk d s Ueoaby 8t G aup @, ofSIl}B?PerﬁﬁiudTFs‘tﬁlb@SEd:bmdnts
Grou %LERE’:ATAL@STssee?Ysse( Fink, R Ml haupt and H.

H
[OOOSB] i nt zi ng€hgseedaventigpal-iyge tram@‘ﬁq)ragle@ oafplysts imay-begspresanted by the

EP 102 503; EP 1
formLé%,OI\glg3 w%g ﬁééf rg%tgpfr g?'qgﬁ)é’ 5.};3&, ég%g’ﬁétgg’fr%f}ro&gs 4to6,0ra
metalofréRBGE}P; 4, L@ HtadQ0n;7R5is dJBalglP dr 41Bydrachrbjfoxy group; and x is the
6, 562, 905. ngl es of such catal

a%{sts Irpgld ude thoscse hlorid d
valeneg o rthe imejalcMubxamplss gf B inelgdgalk FRIX Yo rgmide, chloride an
ﬂuorlalz li%é!ﬂﬂ) S DAkt HEEtypR trafikid R fnetal éﬁ%&s@@%h@x@%ﬁ@"cﬂtﬁﬁ’um include

S of titanium” zirconium or vanadi um
T1Cl4p thBtm al“l((kaIms)gﬁdn‘lelf@@iH)sl)ClM tTh(QC drbptds |Tu6@@1§{vb§dn dTi(OC,Hs),Br,,

rnal el ectron donors (al cohols,
T‘C13e1? @P@égr‘@@%@% c.), alumnumor boron alkyl and
[0008%'] kyl r@édv@ﬁﬁana@-'@fbe‘ NQf@gifioe OXlee? catalyst compounds based on

magnesium/titanium electron-donor complexes that are useful in embodiments of the invention

are described in, for example, US Patent Nos. 4,302,565 and 4,302,566. Catalysts derived from

qnglélgn metal compounds from

Mg/Ti/Cl/THF are also contemplated, which are well known to those of ordinary skill in the

art. One example of the general method of preparation of such a catalyst includes the
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supports. [00086] Conventional -type transition netal
catal ysts are those traditional Ziegler- Natta
wa@anoaloyssvs t hat are well known in the art. Exap@l/@s200§/041988

conventional -type transiti on et al catalysts are

di scussed in US Patent Nos. %41 15,639, 4,077,904,

4,482,687, 4,564,605, 4,721, 763 4,879, 359 and

4,960, 741. The conventional -type transition mnet
followam afligsalve Filain d31H, hadueehe sempewrs inTile uﬁl@éé\f,last add MgCl, and

Ve include transition nmetal conpounds from

removg e 42)tlv‘%l?to 17, or Goups 4 to 12, or Goups 4 to 6 of
[00089]he Perﬁ@Bm:loiEﬂbdyﬁe OéocEiaMEanpqtﬁﬁﬁ)Sﬁ)} flieesbove conventional-type

transn;,:q?lgvent Ingegglyg;y reﬁg(t) magogqv@rg%ﬂq \ %l ?@Sg)% b?\43M4 XZCR b-cs

wherefrf' I9Im1 Hfépcﬁ ﬁ%ntl @I‘é‘l?p 198 3and®2 3 18 6P [He@éi’idﬁ?c "ﬂaﬁl@ oﬁEle@rKents M* is
fromGoup 4, or titanium Ris a n 5.

a metaﬂ];oﬁ Gnmapr byf W)Peglpdmﬁfabémolf Klementshe isananber fmm%ﬁé 1 each X? is any

haloge&; 8ﬁ‘f A émm?éT ggfnd(z to %fqp}lﬁgl g%g®8%¥ hg&ggh(%gn radical or hydrogen;

b is aCRMMBdH fromal -tbypearddr dMsield dNmirkisad iCat dayisl s Otieer evnhentional-type
is titaniuminclude TiC 4, TiBr4

organam¢tatizigeyatplyst qqnewmgfog@e abgy, %Ml?@lztypg gansmon metal catalysts
ik 5
have tiﬁb O‘%i]lﬁ)ég[nv éh?vl-ﬁglgaﬁl 31y %ﬁbﬁ@nﬁi‘ dIIK' ot 211 )nga@ such as lithium,

si’tioh nmetal catal yst
sodlurﬁom:rgau]lmds Haaisay bommgnmnumntmct catimimmg laed tgabivmidnequals 1, 2 or 3
npl exes t at a gdl nent s,,of, t

depenflwgéwppélixp WbecLl{\ Y#lg]n'cg An fum llyogepﬁg.?% Mpon the particular

Group Ve -wHtie? Ad? 5&’130 d af}d 3012 585 mdyabel ﬁldﬂ@f/alléﬁdrefdi@m that include
rou /'IW/C| | THF arr%gal SO contenpl%a;?ed éb\?’t/hl ch are well

hydrokarbm radicalhged lydrogadboraradieats (cpntating@ Greup dAgo 16 clement like

. of the general reparation of such a
ﬂuon%atagﬁ'yg’tlmloﬁ&xﬁ Ort%%c%mﬁ%%%gta&fe ?ssol ve TiCU in THF,
reduce the conpound to Cl 3 using My, add MgC , and

renmove the solvent. [00089] Conventional -type
_Wyst conpounds for t he above conventi onal -type

ol
[0009@{/ ansi tP:pgrllnm'l aﬂk}é ﬁxﬁé Séonﬁﬁ{;fg@ UREy PRY abvel BRASSErAdmonomers

t he wherein M3 is a netal
selectéd &ohiEthylend ahd ofde aﬂdloie?octajeﬂr& sefectedefrotarli-batene, Talkxene, 4-methyl-

of Elenents; M4 is a netal of Goup 1 of the Periodic

1-pentegp, ]eo%fﬁneEPlé]f‘r\gﬁ‘f%‘e v is a nunber fromO to 1; each X2

[0009'1]5 any Ill?@hﬂ:g @cﬂg rovideSh Betfel (R rsthiding Qf e ﬁeseﬁﬁﬁbeﬁﬁ)rﬂ the following

nonoval ent rocarbon radi cal drogen; IS a
exampiameroffermsjretaoem aqtval teble rperfnrlbedﬂnrtge practige (afi the ézyention:
1. O her conventional -type organonetallic cocatal yst
conpounds for the above conventional -type transition

EXAVBiAES cat al ysts

[00092] The polymerization reactions described herein were conducted in a continuous
pilot-scale gas phase fluidized bed reactor of 0.57 meters internal diameter and 4.0 meters in
bed height. The fluidized bed was made up of polymer granules. The gaseous feed streams of
ethylene and hydrogen together with liquid comonomer were mixed together in a mixing tee
arrangement and introduced below the reactor bed into the recycle gas line. Hexene was used
as comonomer. The individual flow rates of ethylene, hydrogen and comonomer were
controlled to maintain fixed composition targets. The ethylene concentration was controlled to
maintain a constant ethylene partial pressure. The hydrogen was controlled to maintain a

constant hydrogen to ethylene mole ratio. The concentrations of all the gases were measured
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have the formula M3R\, where MB is a Goup IA IIA
HB or Il1A nmetal, such as lithium sodium beryllium
wb®aeosoessobor on, al um num zinc, cadm um and geCT/USIN04/B41988
equals 1, 2 or 3 depending upon t he val ency of M
whi ch valency in turn nornﬁIBy depends upon the
particular Goup to which M3 bel ongs; and each R3 may
be any nonoval ent radical that include hydrocarbon
by an padineaas chrmindtoghapk 40 Bore selptbvely corstamicAMpgsitionyin the recycle gas
13 to 16 elenment |ike fluoride, alum numor oxygen or
conbi nation thereof. Polynerization [00090]
[00093]0! YNEThE @bli®Ratalyst beasciafediedt dickctlyi ing theeflaidined bed using purified
] cat al ysts and nononers sel ected from et hyl ene and oner .
Nitrogejy asnpaTIEL oﬁtse\‘aif%%/a%é%lé%tﬁ‘gl%? MARYRR 250pSRR Predyctiop fate. The reacting

bed o%ré%?dé{%o’l%rg% V?%fi&@?wa} 1RAGISREd A a HuflsRN®ate bY WROddntituous flow of

( e a better understanding of the present
the mdkewprfeedand teogclt ghs tnbugh thr acqotios zane Afsuperéigiahgas velocity of 0.6 -
related to actual .tests rformed in the practi
0.9 megtgLs SF?]\‘/Vé‘ﬁtuiS to %ﬁf\)ﬁl—t 3 [ ﬁTto:rvas IS)BFV ra[%zaa o:fag IJIJ(I-*)gssure of 2170
kPa. "RARIIRAS 2RphathRefaltef edripMBiuce, tBE dedpedturd of the recycle gas was

_continuous pilot-scale gas phase fluidized bed reactor )
contingbusdy Bdjusted expsori devay isadccamarasiater anyehanges nghe rr%tei“% %Séfdgenefatlon

ight. The.fluidized bed was made up of pol yner
duetogﬁ%ﬁgp'g?.m%o&gaseous feed streanms of ethylene and
[0009«?‘]}’df0%¢ﬁe_tﬂﬁiﬁizl&erbw twad inspintdined mon@ameonsiet eheighted4.0 meters) by
) ogether in a mXxing tee arrangenent I nt roduce
withdtgBilagA PREICAD Peb AL T4t ST ﬁ?c"}%el g fg%aﬁ'% affiulate product.

The rzirfg ?ggﬁgﬁ@iﬁo@%@himgwwuﬁ& oty ivisdH @he fahgdof 50-70 kg/hour.

en anql conbnoner were
The prodict ohdseserhovednsemiadantinhousdly cdamosdriesoef valvgetinto Ffixed volume

et hy] epe concentration control | 0] [ ' . .
e GRS G S e a0 L k1 Ry i
removaP Bt tHe! dr8&hct Owhithd itttRé Barfle Giafeseeyulingwdaggqortian ef thy luermcted gases
back rméé rgﬂl 0. aiql"he cgnq%entrat I%M laﬁi{‘ffhe ggfygg? Webroe nd treated

ack toeths ueaddry isqodugh evagaarg € ang garoons and tr
., relatiyvel onst. . .
with ass(t?ag;%?arfl é& g@f&ﬁﬁ&e mgrg)g%%ccgﬁaaﬁdst? ah fga{eﬁtjﬁﬁeégilg%%sremdual catalyst.
[00098] r.ect IFygirat D ishe dchemdiiz exd thed pilsi-seglepdiuidizédeded reactor and the
nitrogen as a carrier. Its rate was adjusted to
approxinate Kcationsqiiias static W%ﬂﬁ@gi”&?’irﬁ“’%ﬁ“&‘ The reacting bed
[0009§f 9r O AGi RO YITR "thP Bt ChrEBedVdRrdTRicabdtMaA thé farm of an electrical
ui di zed sftate by the continuous flow of the make up .
currefite efhandrrergcyad megased by culieithles Medelt 6 Az slgatrometer (operating in

superficjial .gas velocity of 0.6,¢ .
cuse e T TG ikl ooy SRR samer ar
in theOhAbddP’ B5B1K eeleétradndter. K Pdatd Ofrohi rdagh npmbe omara@ndollected at 125

reactor tenperature, the tenperature of the recycl .
readingséseorisl, @@dtarhgwggey valgF l}gqsgg:pegeq)revalavﬂxt ggeon s)./ A?tematlvely, the

probeg%e?gggxgn%tc%dqg% e ditidfiddet £89PpichsRneBBN A #lis @Rerate case

each static probe was connected continuously to the meter, which reported "spot" or

stre

instantaneous values of the current every 5 seconds. Data reported from both types of current
meters was recorded in a computer log, and used to generate the plots shown in Figures 4 — 7.

[00097] Figure 4 shows a dome sheeting incident with a metallocene catalyst, XCATEZ
100, supplied commercially by Univation Technologies, LLC on the pilot-scale gas phase
reactor. The six traces at the top of the chart show the skin thermocouple readings (wall

temperatures) in the dome. As is well known in the art, sheeting (and in this case dome
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due to the polynerization. [00094] The fl uidized bed
was mai ntai ned at a constant height (4.0 neters) by
wowRahdesswi ng a portion of the bed at a rate eqRel/USIH04/041988
the rate of formation of partlcul ate product. The rate
of product formation (the p(% ymer production rate) was
in the range of 50-70 kg/hour. The product was renoved
sem -continuously via a series of valves into a fixed
sheetmg)l isniedichtadtier theviiabishrisga éorsipiles) amdlasuship themmaesquplgaieadings. The

recych z%étgpcr: g‘%l%fr}geslﬁ-rhl ) s?é \%& lprﬁ[‘ {cb{h% rEfo}‘neesfhtzétﬁ{rggm:1dents followed by

uct
a suddefG6leafty Thd aé@€asp i iﬂe@mrecﬂ coineyity (eary(clfd lg:asswlcbmbkheved to be
to the reactor. This Ero_duct was %}quﬁgerﬁ tore
{

the ressi ofA Wéactrgﬂdlrldb%ﬁ%%ﬂ soljqg cprruayes rgaQfiR| | N degagse in solids
R o Rk e L

[00098]0hemaFlgnr@f5 sﬂmwspﬁohosum&dl‘ﬁe flome dheesihgbiodidentacvish MT EZ 100

oxi mate locatjons of the static asu
metal]pﬁ%rter%ﬁaémtgn ! %ﬁﬁg%ﬁcalﬁ |pgl§§ FRERE ¢ Ehe §g§t allcgg 6{;0 dgp of the chart
show ‘fﬁé’ SkifBASHIRBuples il ehd GbﬂbOleimc@& bﬂd1ﬁ§|sc§1kd ris &hbwn to the right.
he current was neasured a Keith Model 6517A
Domee*l@cnmgmﬁet@ucamoby dhd rpid ﬁlS% (23 émke%aé;le shoay theprpeppuple readings.
| e r I I S |
Each gtl zﬁ%g ur, §1rc OJ%SE@ ?ﬁﬁ)dﬁ%%%og cﬁ;‘égel%e%'(te :chsiu?fgﬁe&tk’ce%de YS lﬁ&:kathe product
dlschafrg@ Poftatid itepteee wetheflaididation.e dnatach 26 the dolimepses ﬁmocbpj:,rators were

and an_average val ue was reported every six seconds.
fOfcedﬂllotséﬂh@th}e}Feaqt?F OpFi6AEBEwer e connected to a
[0009gfd' catied Keldiblify Ve8P r&RAMPTRL Ridicatdd bYitBe bottom trace in
ternate case each sfatic probe was connecte
figurechnThe cowespyndiog stede masthewn totthe left: é{@éﬁr theteegpise in gecycle line static

T P R —
static r@aﬁ:‘%&i 2@0i glcni NP1t Bk sebéhd RMdilletis it teoyde rhme a;tz&lct ﬂiﬁak reached 95

plots shown in Figures 4 - 7. [00097] Figure 4 shows a
picoamippe sheeting incident with a netall ocene catal yst,

T .10 , Led [
[0010§EAhn olEd Irgs6 W {He Wgtsﬂéééﬂﬂggﬁﬁégghﬁadgslgﬁme 5, with readings

from fiRedi§teibutof Pats buktit pfubes addedt foe cbmpam‘ont s cdmabe sqpnowthe chart, the

t he skin thernpcoupl e readin t enper at ur
distrfpyier BTSN PIDER I A UHF HDORE PRF 1S SRCA g Ay neidents bus

the resﬁo&s@ hotas Gfb® §ﬁqﬁﬂﬁﬁh &84 WASnot Sodsivirt atsastelie phge prBeslare in contact
or spi In the skin thernocouple readi ngs.
with ﬁieesarrmcgmfaenddl ﬁeessmweuldém¢ regpedieshilten tos Slaqyp aregponse equivalent
or. t S hee ci t
one GG LB ROSELPE 0 P 2 BTN i not ko,

[001011] CY ClM@jurel NRh&Watal Rattdr el sheeting dndidertt heithi @smktallofene catalyst,
a reductron in the rate of solids ¢ ng ver. fr

XCATR 169 catrhist, gl &s%lppheds%ﬂm@grcsﬂ Bab Vaariop Jeghiologies, LLC. In
this cgﬁeg @fg%ﬁ‘bct&gb%?b@ﬁls ik 51“ thd ﬁlsﬁrﬂfu PIRR pRdbek W%s Q)‘BE@'ved prior to the

shows r succeSS|ve
sheetbfgdptidag. |nC| dents with XCAT EZ 100 netal | ocene

[001(}0231 ;?egs gurteh a Bxl'ol(y]? Sﬁg%léﬁ%}&[n? 1lﬁlsgzsit(1eonr gtat%% %eaer%%efsi{ problem that

was described previously, that conventional reactor static probes do not provide a meaningful

_ indication prior to a sheeting event with metallocene catalyst. As shown by the reactor trace in

the figure, there was no response on the conventional reactor static probe prior to (or during)

the wall sheeting incident.
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show t he skin thernocouples in the donme. The
correspondi ng scale is shown to the right. Done
WG h@®enessy’ i s i ndicated by the rapid rise (or sSpPCRESH004/041988
t he skin thernocoupl e readi 0 Each of the four
I nci dents produced a done sﬁget of sufficient size to
bl ock the product discharge port and interfere with

fluidization. In each of the four_ cases the operators
[00103jer ¢ Bigowd shovstilie Wabiaheeting deief eV eh dbrasele ine carryover
saic [RIZEE STRBOHERL" 5 By SEELYP IR, LG G0 Brobe aid o

providé Qrsi@sfcHnd rd%goﬁdéqire)r it thieheathsHeetingimcidefit . Thdodredy lsf@lﬁcant response
steep . rise in recycle line shatlc [

from (BisnRioln eyt TRl AlERthe VIl SAERtFHASs 't%"%%@?f%‘s G060 piegtpn that al
probes p#@}ﬁée‘i‘l‘?‘i}{ ar AE?or s2§t¥ﬁ1| Sobldse ﬁBﬁft&)l‘édrﬁas‘éﬂﬁedeQ Qot register static, while

second I nci dent t’he recyc i n€
others sh®tiegisfee aﬂatlc,mlahbug Bty dUQuElBUSG[Qf QQUd Uity agidrté' 8.

o101, BRSBTS gt s o

recyclé‘qfill@%af'@bvé‘roslmfﬂ' Fﬁ)‘%s pAsvided di)&n&fg@lil feBpdride pﬁmal"ttb a dld“lﬁe sheeting
di stri butor ate static Erobes showed sone

mcxden@wpbngetamqem omlxshe Tsistgihuier PR PrRbes @RpaeRly dpot provide a
ns gnl ficant, and was not consi stent.

prior 1§$ﬁ§t1 1ﬁ)e\égﬁ%argﬁémr gbes are in contact with the sane

[00108Nt T ai Gedvérseny: in the owoellod wﬁiVehezempg,cﬁaeoﬂisﬁﬁbmotr @lathgwoles provide

esponse equi val ent (and O[tl n t hat of
meaningl) GFBOPFIEPHATOBL YAb SHEEUTn MeHfent itk aRisse, st but the
e -
ey EA0 s BCHT R, kTSt reat el s e of i

ﬁndmgipwimcdomt shkgtartg, therpresent mvsmppl ¢leftf1}tleﬁ¢m§1|e& aapluyom&o the problem of

Unlva Techn s, LLC
dome §in6 {mg 8@8};&’?@% fene o(iai;]al%%q t’ﬂ‘lé: ccﬁ%glt%??rb% t(l)cr is Pa?sured in both
locatiédsQ lE}%Sre\é‘géle s eindedistibudr pldte {(Beeqliedents)y and (Iheiaenheasurements are
igure 7 al so provides an excel | ent

used in (cmbln&tnt?rbwﬂbf stptife cwﬁ&é UReARSHP BRISHIR ARG AATYQUSS static to near-zero
descri bed previously, that conventional reactor static
orobes do not provide a meani ngful O indication prior

[OOIOBE a siTeetdtamiay efifoctivd homedl ahtamsefoe maintaining thevsarryover static at

own by the reactor .her.e

t i n e f
AL B e MG o 6] A S D5 R 0 s
sturryPin Hindr@ f‘?r The A stuf§ Wad us&h €6t ihedinsoluble components (aluminum
i ncident.[00103] Figure 8 shows the wall sheeting data
stearatd), Filgler @ hexaing rsotwu@nr wey aised | fonghe Alypinpey oleatg japd commercially

availePfaoipdids F@%’H&Aé%?%ﬁedp@ctgﬁ gfiBaRP Gl d BEadmaARIGeTASTAT 3000

and OCKRPSTAT POOR The dlhi@inued lole&feeﬁiluﬁtgl bmmed’emmn 'ﬂae pncpayed as 0.40
significant response fromthis pr be occurred.we

welghtineerentsHBevaET ASCSE 24H8 e HDA SoTHR FGICSRURIRTRCHE GRS weight
percexgth afhe%le lSOﬁltlﬁfl? W%lse Férdeiﬁ?dq{he' Badioh®Ant ersmﬁyas{)@é?ﬂw?é"'@l'd#lgcement pump

me may not register Sta
with @m Iaefésrnrmgangegjfsmplzﬂoam/hr Fhelumigumostearate slhrry wygés prepared by

se of continu
addmg the solldC alumlnurlnts)t/e:a?zgcgI Itct> mineral oil that had been degassed for 24 hours at 80-

levels

100°F with nitrogen. The resulting slurry concentration was 5.66 weight percent. The slurry
was fed into the reaction zone using a syringe pump with an effective pumping range of 1-100
ce/hr. Isopentane was used as a flush in the feed line to the reactor as well.

[00107] Data from pilot-scale polymerization reactions indicate that separate addition

and independent control of several additives can control and mitigate sheeting in both the dome
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[00104] The experinental data provides sone inportant
and unexpected results; that the recycle line

W@ 20059685@T stati c probes provide a neani ngful PEFpPSIIS€041988
prior to a dome sheeting ir)lggo_lent with netal | ocene

catal yst. The distributor plfate probes apparently do

not provide a O prior indication for done sheeting.

[00105] Conversely, in the case of wall sheeting, the .
and lowes sqctiong of a fludisech beshesgcior.oMay ofelisicagrntity eddibyrseage relatively
. | r 0 e nﬁ £1a| e .
msom@étsgltf}és’?,“% Béllj\?édt ﬁszgsg%%ﬁle}nlwﬁ% (g?’o eaeg%f)ar en]%%' oehéble materials
were disgblved\irt hatagh ahdh ésladireed v itd thereget@sent t he reverse of

the findin wi th donme sheetin th r [ ti
[00108)) g5/ | }}hﬁﬁg@m&% cgmpg i%ﬁett%g%q@“grtgﬁ ﬁéﬂ‘ﬁ;fﬁ@\ég@ r?Bg XCAT EZ
100 m&AfodAL batigelysigheM th metal | ocene catal yst. The

carryover static is neasured in both |ocations, the

recycl e | iAlnznamdileate (solition) pl ate (or equi val ents),

and these asur enent # sed in conmbination with

static co ugfmwgﬁegraft%f‘smt ain the carryover static

t o near - zepoTIASTA B3000R@RGbn) 0 determ ne effective

control neans for maintaining the carryover static at

O near - zer@CITABIAT 2904} (sglwéioBbnt i nui ty” additives were

tested as S [ in hexane or as a solid slurry in
m ner al oi'ﬁl.ss)%hgglgg??d slurry was used for the

i nsol ubl e ATMKEREA3 ssolwtlomyi num stearate), while a

hexane_sol utj on s used for. the al um I
(00100 nrer TPRI ?V‘eé\fé{‘lil\% 15 welsy B%ﬂg(&‘fr?%s SR %gﬂﬁégéﬁgﬁegag metallocene
cataly£ah8 thOHMBRAGY XUNGR EZL 1100 théBHEIERE katelyEASTHI X8RO0 HPZDO metallocene
OCATSTAT 2000. The al um num ol eate sol ution . .
catalystdert pratoenl istanteddy rpnripacad diy biendefsheeatepst With algiinum distearate
o, 1th ASTAT, 2000 a 00 rati
5% S TSR AP TR SRR A 08 and the et
was alldW&d folene’ ®ACTIhe Ratbyse was ithied saviphed td vee wherplthe elwerihum distearate
unp with an effectiye range of 100-1200 cc tir. Tr@ hile th
was absent RS { RAP AR lSLUrASTURE BFEPAPEANDPPEEAl 1Y Rrprems while the
itigohyl | { .M el of ARt adi@vddRER increased in
w2004 WPREMBE) 9121, TRETA Bt o bl adng g
stagesngstol dromgl 20 ppmyby vreightt viaki soparatgscobtigeityvaddjfive feed line. The final

percent, The slurr s fed intg th e} '
step &1 fry g r gy TR 0 e robt D ity TS gRCAT EZ100
metalBfent byt G weleSQRRANERAAuMAS attérfiptsad cRalubtesdpetabilithgerformance
feed line to the reactor as well. [00107] Data from
of catgljstoplasned for gomynaseipktastingn Inhis cawnd SroMf way added 4g response to cold
. eparate addj.tion a I
skin (AR Pds Elibdler Bed SREBSER: A cbfhallenf IR o allow for
continubgs dpemaos dnoXEA B &Zl00nmenflocenk! eitalysted The diddiives dhat produced
~Many of the continuity additives are relatively
positiyqsspltpve€so they were fed as a slurry in nineral oil,
as descri bgag, ARRKEstear@icubl € materials were dissol ved
in hexane and fed directly to the reactor. [00108] The
foll owi ng ASAYUNds were tested with the XCAT HP 200

and XCAT E%‘luminum oleate

OCTASTAT 2000

[00110] Several important findings were observed during these trials. When bare

catalyst was used without separate addition of the continuity additive, cold skin temperature
readings would develop. In some cases these proceeded to get progressively worse until they

suddenly reversed themselves and resulted in a sheeting incident. Higher levels of carryover
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5 100 netal | ocene catal yst systens: Al um num ol eate
(solution) Alum num stearate (slurry) OCTASTAT 3000

W@ s@s506850n) OCTASTAT 2000 (solution) 0 AS-990 Pet/uszo9)/041988
ATMER 163 (sol ution) [00109& Two series of tests were
performed, one wth XCAT HP 300 met al | ocene cat al yst
and the other on XCAT EZ 100 netal | ocene catal yst. The

~ XCAT HP 200 net al l ocene catal yst test praotocol st arted
static wyreraclsm 'phsg:r'(ml withrthe bleaded g@tag’ﬁgc%mg}tg addigiven, The carryover static

was re?gfea"a gg t% fﬂt%legf g &%615 lév'é%’ BRgRd c@rﬁ tﬂt? A’éﬁht@@ g%f'lelraﬁﬁeby separate

f1ve ed was en start ed "and

additione@Cédntinuizg additiveSepacaté iffoen ot catéﬂlyet blabdddy withvwamtintign additive).
swi tched to one where the al u num di s

Increasgeldle¥ls Of 6RTERYor Bt COTFSRPde 10 MELeh el aRlpestic. As the
contm@@e hadtibd Z%wp{}vgp hrﬁ:?@asw' th€ ch oxﬂ:‘i| @'te&icV&c%%cﬁt Fihrially, two sheeting

I ng add to the reactor. rates of

mmdemd et vigrawerizedrinreprogubssine Slt@gl@sth‘tl partYovar gatieifadlpwedhy a sudden

increase; wa%he%l—gérrgf(yvlgéls%élc L ahe §C\?vgf‘1l ke Ly ca?%géta ég Etgég tlhese sheeting

uce |ve f

incideAtS. %@t" BiOpoiht) %kﬁﬁﬁl@nﬁ@do@bLéSéxcuﬂ'sJitﬁls)ﬁﬁ@TSIEZﬂlmccurred Although the
netal | ocene catal yst tests were condu ed durin
premsameehqstlsntf@r Sismisumckean ferrpsars thyt the B‘ﬁbf?éﬁvé‘é afgfatted to the walls as

ev1denggé %y ¥l}f§§r88 6:?92[1’?%\/%9 LtafiO "W tRe sKife ?édlﬁ@atufenextchfs%n takes place the

I N response to col skin
catalyit Reds mppmﬂdlye rdlened mg:’sthé icaryoves gtatic \seddmbumsre@ml from

0011l SCaPuEBE desting s Speots P e H S B b ftons were

made %éotgg g%% ePoPAR! fikidBed BY bt Whik Hifin hahé ahrlyst/continuity
um num ol eat e OCTASTAT 2000 50 [00110]

additiGeblend) aidopor toatingf wasliahwayswericsenshsas bl additive Jeyglgies increased,

generai&d&ng?mv%fesglgaﬁ Cfsﬁc? th%xlu,iy ﬁrtogi(\%?v | ?/%rw o(ffotllﬁ: &%Pea'icﬁ)tkeplace until it

compleRIP Rlcatddr 8p 16 ad bagsmeal |vdall:i e\Fer Giuminuns (stcaramasthss required a total

these proceeded to ge rogressi eI rse unti
concesmtdmmfyl(h-b’i/ﬁp@éﬂ e BPTRY. ST PR PERHOR FHt: WiicHe atuminum

steara Eﬁenpgd Wi 4le Q&tglyHl ?)E&:ﬁﬁh@fgf t:éns@tfalrﬁﬁflﬁﬂtodﬂﬁ k&hd@htrftion of stearate

SO observe ended
to 6 ppat By yweighe,austd Dﬂc&ma@d@ﬁ the \béend Tlthes énan 9:mrexmsett%quél e above this

level glgpg:ﬁqer\%eby add ta}lvgva%{/ %Et?cd{lt % qlandl% tﬁerefo%) rBerdL:g Ya practical

limitation with today’s materials and feed mechanisms). The higher activity version of the
metallocene catalyst resulted in even lower levels, 3-4 ppmw maximum inclusion in the blend,
demonstrating the need for separate addition of the additive.

[00112] Testing with XCAT EZ 100 metallocene catalyst was plagued in pilot plant
polymerization reactions by dome sheeting incidents. However, demonstrations of the
invention using the continuity additive AS-990 removed the cold skin temperature readings and
eliminated sheeting. For example, a 10-day run ran smoothly without any operability problems
when a slurry of AS-990 in mineral oil was fed to the reactor to eliminate cold skin temperature
readings near the plate and in the expanded section. The AS-990 level in the bed (from the
additional feed) averaged about 10-30 ppm (based on bed weight). An attempt to run without
AS-990, resulted in skin temperature excursions.

[00113] Figure 9 shows data from the pilot plant polymerization reactions in the practice

of the invention. The data covers a thirteen day period.
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addition of continuity additive (separate fromthe
catal yst blended with continuity additive). |Increased
wo ewsloessof carryover static corresponded to i NPCEHESEO4/041988

|l evel s of reactor static. the continuity additive

flow was increased, the carryover static decreased.

Finally, two sheeting incidents were characterized by

a progressive drop in the carryover static followed b)(/
[00114] syudd&he varousainesiah thentop 4 ithe Blpé presthgskin teppsrtygs of the reactor.

"hale" i Di: N0 o

The ey g e, 8t S RufleR f il PRE B TR ey additives. The
flow ratesl welke atahtg)lyoecordeé dnd Abtiéd frghn 6 e 20 ppoi. sRoint ¢ Ishows the effect on

for this is unclear, it ears that .the catal yst wa
the sKiy fepiSr et oV heRdhRRPTe UL VE Y eroTDe AT T3V (R e plopment of cold

skin tERPEMANE resdifbd.C- AWIEE 41DRirkieh NHIERETRIAL WAS ifR0F6ae8] & cold skin
takes place the catal yst was apparently rel eased and

tempetaterecaadipgy elearsd api cFerthed éndroasen it gesBeny qaoseriagld skin temperature

. During.testing af the vari Enui ty: iy 2 thi it
U B0, s B SO A s
[00115] Ui di Pemt ReshdvwaatieaesulVBF h@nirignoffrige flovh of hiee aluminum oleate and

_catalyst/continuity additive blend, a donme, goatjn Wgs .
running] Withisbase eatahyst. AEhis lemeoasirates ghat ddyctighsof ter @JAQ&F as different
effectgﬁigg ril?érlea/siriéq{tglﬁg ofd SIGR @{(tﬁ%ﬁ?a&?@&a&i&l?,? but’d 9gh eEmperture excursion.

C Ing o he a

ear ome too ce untiF it conpl eteI?/ ]
This &redoeiesthat tha dnaostimenaleveladl addidye & neddadm Overall the runs with
.Stearate, this required totr\fl concentration o
bie gad ag ¢

aluming disfeatitie Jrare VBRnSiA0 PP R BTG U

At poli, AL BRYE RirBaicRiSwisSswit@RARd batd Eatdlhs, Gl Ksilted in cold skin
productivify constraints |limt the concentration of

tempesdte®s agandevgopips Wy nawogitive skia teMpIARER EHYESIONS- t he
d (this, i g , t Ri S .-
[001 lfbyt\e/ gl {Pﬁg{t%} Igﬁ%\g{: éegsglﬁg \%g{@c@r oCr %@g.%ll' d%(?jfél CSP%V?%HH@? similar to the

alumif@ndi&ute hiremedpinturével. desceathp et ofaintinuity additive was irrereased too
today's materials and feed nechani sns). The higher
much geld skin tgmpsraprsh sigrted HedsygloRt | ocene catal yst resul t ed

bn every) 103 SFreBRSRY NBXhAUR Fidakd!9] 88t ithis case three
“mlltlﬂe bl 21‘%18 {eror%% r‘ztlioncg0 tewe neszed for se%gkate

differastditdticoneasiirennentsagidishowe. ThHeoop dine Taksi¢dhrgacior BtajcATisgzplot of the

100 petal | ocene cat al yst ued in pilotpliant.
reactQB oy Rep 3 b1 UM PGBIEPPORS Thy HoE ER ety 2 i @ plot of he
reactdiQURN&lsingds WBRSIe bb&Nmdhe bbRom MRk iagslotist thg catrgover static. The
continuity additive AS-990 renoved the cold skin

carry@venptatint isr measuell ryebsohetecyalun framsd Shedlashed lipgis the flow of the
.exanp| a_10-da an snmoothly wi t hout any

cont‘%‘é’%ﬁﬁef a g?SSBP;eeJrrs V\\{ﬁén a slurry of AS-990 in .

[001 lslner alTHei darwaserf statict drop durieppértodstad celd skimagreperatuge formation at
skin tenperature readi ngs near .the pl at.e d.in the .\

Pointe kphAblh SBELBLIR & AT AFOOH HOBGh THF TR POt he 2dditon of

| £d f a d b I
iy, 5 LS 0 A, s

was betisufede dThin dekionsttatesibaatamyevexsatic isonereasaiowhe] just bare catalyst is

Fi qure 9 sho dat.a fromthe pil ot - "
e B B0 R o Bty acive
[00119] Figures 11 and 12 show plots similar to those above, but with OCTASTAT®.

fi?ﬁ']sg%é'r% observed.

In Figures 11 and 12, point 1 corresponds to a concentration of approximately 5 ppm by weight
of OCTASTAT 3000 (total in the reactor), low carryover static, and cold skin temperature
formation occur. However, as the flow rate of the OCTASTAT 3000 was increased (above 5

ppm), the cold skin temperatures disappeared, which demonstrated again the need for an



20

of the invention. The data covers a thirteen day

period.[00114] The various lines at the top of the
w@bk@s/0es5e7 t he skin tenperatures of the react or PCTIS2004/041988

| ower dashed |ine show ng s??p changes is the flow

rate of the continuity additives. The flow rates were

manual |y recorded and varied fromO to 20 ppm P0|nt 1

shows the effect on the skin tenperatures when th
opnmmad@ve& af theyasiditives(additive amionts SFosRoWmBY &@v@lsb?fh’éﬂ%) dn Figures 11
skln t gnp r
w1595, "1 BFEBAEEH" ol M AP BT B frwion of
appro@@eeledl ppm &ﬂmcnqrsnm BG@(S eThé mqimsmas\/ﬁayamdhmwpped Cold

skin tenperature, readi ngs vel o
skin terapesARHsaPeanttRadevelonr @mgélaﬁgg ‘ip ﬁgﬁh‘ ¢ t’rnber : the, parryover static
beganatgdh% e [ $9Lhak ﬁofonﬁna%ys&ﬁ% cbﬁ%diﬁfs Hh&ltl@és ttHisNkeffect occurred
F]OM/Of tﬁe al um hum ol eate and runnlng W th
immediately zm&itthd:rysﬂas nPHag indtherookl skin @mperaggredevelopment- of t he

ddi ti ye has, dif nt ef s. thap i nc .
oon2 L Ee RS P eSO e e s
was lﬁi((hgrx%h@i'l‘y cOffeRutdtl rvako &@I&Sklhh&mﬁefmﬁreafbrﬁlﬁtlbm carryover static
l evel of additive is needed. Overall the runs with
mezsugdroi ubdthpeghergaeiorstolis didspy semgsmallahangrs COBIeEPding to changes
P&k ¢ n ver static
in e GEREGRES, FCHASHP SO e /e, B @0k o i
chang¥d)i G aﬂ@ﬁxuh,t thils damomdtrhtakhaswtmngxesmm celd skgaltermperatures if left too

devel opi ng, hut na positive skin.te
long, RSN pop B T WPBPEEE SHUROT oUoTY it demonstrated that he

oAb Swigt et do¥Eskis tdthpedhituted unfie itakalRed Wrdritical level
canyéquétgﬁgéégggdSptFndh1 gvg séhce %he fl ow of

at w}mjﬂpomltult )begatdltmvapldhaanrn@ﬁei@éfdw(bb}’n%dhaJ@bIeéic'é‘Rioﬁ of the skin

res st ed t I [00117] The plot of
empeﬁ‘? rE’B?ﬁsggtﬁ%ﬁcﬁ ac 06 ﬁﬁt%f) ' Figure 9, but in this
[0012§rﬁse t |Wl$i‘l9e fief freseppimehaibn Gasrbeqderbéd amt dlushrater. by reference to
e top line | abel ed reactor static 1

pl.o
partictlage emé’&dtrmnt%tléf"i'lﬂ besppRyedated yelhoss ob E’é‘?m?rléfe lﬂf‘dﬂltge art that the
0 it."Eor this reason, then,

imventi@PT0ES AEATICV AR Bofinepdsnily MIRPUL tetorh "o 1is,
referehtd16hdutd de phatle solely hhe theaappeodet clginat for putases af d¢ternaining the true

static is peasyred in absolute value ternms. The dashed
scope|qf e PIESEhENVENBN of the continuity additives as

descri bed above. [00118] The carryover static drops

during periods of cold skin tenperature formation at

Points 1, 3 and 4, although to a | esser extent at

point 3. The circled points show the addition of

bl ended catal yst containing al um num di stearate. At

all other times in Figure 9, bare catal yst was being

fed. This denonstrates that carryover static is

i ncreased when just bare catalyst is fed, relative to

bare catal yst and with separate addition of the

continuity additive. [00119] Figures 11 and 12 show

plots simlar to those above, but with OCTASTAT(r). In

Figures 11 and 12, point'1 corresponds to a

concentration of approximately 5 ppm by wei ght
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of OCTASTAT 3000 (total in the reactor), |ow carryover
static, and cold skin tenperature formation occur.
wolowenwessp7 as the flow rate of the OCTASTAT 300BCTHES2004/041988
i ncreased (above 5 ppm, the éol d skin tenperatures
di sappeared, which denonst r ated agai n the need for
anoptinmum | evel of the additive (additive anpbunts are
shown by the dashed line). In Figures 11 and 12, at
CLApMSNt 2 the reactor was running with bare catal yst and
W .concentration of approximtely 41 ppm of OCATSTAT
© BY. The OCTASTAT flow was then stopped. Cold skin
tenperatures began to develop i medi ately and at the
sanme tine the carryover static began tq decrease. In i
1. cohtpreesss for miagucing el leasinenenentinuiy ddditiyednto freactor system in an
e rer ' ' I "y pe :
amoufiy B breQB o FelelsEE SiteRhg o pBfithor BRAuc!T By AdelHlrttion reaction of
at leadtlomnelefir, wWheroinsthe pbiynidraatiore sation {sceomdeeted gmtle reactor system, the

static probe(s)) at.i c not as readi|
react@ofﬁéqnatcampél(swgt%Mlaedsﬁ?ai e R TR PTG §Yalyst feed for
intro@%ﬁ%ﬁgﬁﬁlggﬂ rg&%ﬁla {%ﬁﬁl‘é [ FRuRinghht POlater) RacdsPonesEctingity additive

changes correspondi ng to changes _
feed for inteabicing thoatiieastoms contiruityeasditive isdenendentlynfdhe cofalyst mixture, a

nof as eat as the.carr r ' i
el e F B%ah, SRSV, iDLy ERBEml g, e poces
comprRigeratures, if left too long, can turn into a

positive skin tenPer at ur e excursi on. I\/?r eover,

thjs o
deladsentagting] thenalt leasteoneaplefigywith the cpalysh éV%ﬁ@eﬂf‘dﬁf dioymerization
wi th bRRGA! B BEhlidiRaRRIlgs unti | Tt reached a
critical Tevel at Ich pornt It began to rapidly )
i n@) eats@luctny thevae dedsy ope vatoniyxaiditsicomtathet igactok pystem at anytime
tenperature,, whi ch, necessi t%t)/cgd a .rqact or. ls(,)rﬁut down.
[001’415’2?0r uring; eatisr SLE At R RAXPEGAUPLICHERE: descri bed
a%& g{dn%fiﬁét&qe@éis beE18Et I ERic taBtividy {nl B kAtrainment zone; and
e Iments, it wll be appreciated by those of . )
or @) resljustisgi the ampunhef dhe at feast ope CPH%;@HEX addifige datroduced into the
itself to variations no i L s :
ner eitFect iy el o el e RSl pnbsleic SR e entrainment zone
made 50} géar ze®. t he appended cl ai ns for purposes of
determ ning the true scope ofthe present
invention. CLAIMS W Claim 1. A process for
2. ! ml"fn? g)lf&degg o‘?tcléiﬁlait whBfei Y ichdiyisy spdletht dohpriseé @ fetallocene or a
reactor systemin an anmount that "‘prevents or reverses
convahig@ial trgngifiopmietalreatalystoduced by a pol yneri zati on
reaction of at |east one olefin, wherein the
pol yneri zation reaction is conducted in the reactor
3. SY5hePlock&oflcPaml B iwHYdih &B SO0ERE compgsa o dadiphasastobes.
reactor, an entrainnent zone, a catalyst feed for
i ntroduci ng a catal yst system capabl e of producing the
polyner t t I Oyl I
4. PoFEBseR A PRrdRts fitlhk: BHALNE CARFROLAS.
i ndependently of the catalyst m xture, a neans for

5. gﬁ?r Ih'é%;fl?ﬁgg& Lfiégg@? 4? {y@g%}erg&;rgg‘g(t)r?gnlxgrs %Sﬁllp\r/ilsé gthlypentc %? ethylene and one

or more alpha-olefins.

6. The process of claim 5, wherein said catalyst system comprises a metallocene catalys

system, wherein said means for measuring levels of electrostatic activity in the entrainmen
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conprising: (a) contacting the at |east one olefin
Wi th the catal yst system under polynerization
wa@eondiotssons in the fluidized bed reactor; (b) PCT/US2004/041988

introducing the at |east oneg.continuity additive into

the reactor systemat anytine before, during, or after

start of the polynerization reaction; (c) nonitoring

the levels of electrostatic activity in the )
zone centpria¢ onent mwaef ahhwis( dje regyelslingFtaticeprahe pitleast opg@nnular disk

Ny T

activity in the entrai nnent zone at or near zero. 2.
The process of claim1l, wherein the cataL%§t system .
7. cBpProsess of deim ) pbeisin e 8 1645 9B EPRHIY 3dsiye fegpprises one or
more %o@unﬁgtsgfe){é&frcﬁn i grcﬂf OE&RtifAk o a@kdﬁz?ated\'ﬁﬁﬁﬁés,n chiBBxylic acid
process conprises a gas S ase process. 4. The process
salts, milysulfahes, Polywteeicgiolyantisesy sblforae adids, or combingtions thereof.
continuously. 5. The process of claim4, wherein the
nmonomers conprise ethylene or ethylene and one or nore
8. aTRba8lRE i dtSclafin dhevhefdsane Af leabtabme Tontheiteiaddaniedcomprises
catal'yst system conprises a netall ocene catalys
ethoxydgted etepryhhmingi n sai d means for measuring | evels of
el ectrostatic activity in the entrai nnenzone conpri se
one or nore of at |east one recycle |ine static probe,
9. aThé gacéesoNE anitl ar whesdin phobat, least beastontneity additive comprises
distributor plate static probe or at |east one upper
alumipwpastearatest at i ¢ probe. 7. The process of claim®,
wherein the at | east one continuity additive conprises
one or nore conpounds selected fromthe group . )
10. cd@hsimbiesy of chiioky Ivetesdn athie nats leastaope xsantiguiy:  afdditive comprises
.salts, polysul fones, polyneric polyam nes, sulfonic
alumigem @&€aleyr  conbi nati ons thereof. 8. The process of
claim®6, wherein the at | east one continuity additive

conprises ethoxylated stearyl amne. 9. The Process of .
11.  clThe praesswfeiainnt.iwierein theaileash gBe eoninuiiadgitiyg grmpyises a mixture
o 1 GEUREIEE b B 2 5 e 07 2SR, Bl mix
a rede@ORT po@sctalofmNaltowt Baidtamihbprophse pandc epichifrobydiinm gesent in a

conce\é\ljc}g‘qrigeg{ Bf éihgq alt§ laegg%ﬁe&ggy 5 anﬂ?ﬁé& ép@‘g%h{ id%)/%ecgi)o%g%n%gﬁfonic acid

presemtOiCE bA&ht2oP bf 3 foolér%eﬁ‘éﬁ@@ﬁtwéi’ghtw @btmitursabtd a hydrocarbon
m xture, a reactlon product of

solvelN-ihaldoovenitraBonl DE6Y HOPS peraens barveciglyicd wheombHyEr i n
present in a

12.  The process of claim 6, wherein the at least one continuity additive is introduced
intermittently.
13.  The process of claim 6, wherein the at least one continuity additive is introduced as a

slurry in a hydrocarbon liquid or as a solution in a hydrocarbon liquid.

14.  The process of claim 6, wherein the at least one continuity additive is also present in the

catalyst mixture that is introduced into the reactor system via the catalyst feed.



concentration of 5 to 15 percent by weight of said
m xture, dodecyl benzenesul fonic acid present in a

wa@onseessoat i on of 5 to 15 percent by wei ght of P€TES2004/041988

15.
fluidi

m xture, and a hydrocarbon ﬁ vent in a concentration
of 60 to 88 percent by weighf "of the m xture. 12. The
process of claim®6, wherein the at |east one

continuity additive is introduced intermttently. 13. =
THee prooesssd chimdi, avheredn therremaing of e g deaseenst coghiguity additive in the

R IR IEP LOBTELE S gy s o

ras a Sso ocar pon

weight 6faHE Polyhfer pdtRiced Drls Sluidfized idreditorvher ei n the at

| east one continuity additive is also present in the
catal yst m xture that is introduced into the reactor
systemvia the catal yst feed.15. The process of claim
6, wherein the anount of the at |east one continuity
additive in the fluidized bed reactor is maintained at
a concentration of 1 to 50 parts per mllion based on
the wei ght of the polynmer produced in the fluidized
bed reactor.



