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VETHOD FOR REDUCI NG OFF- GRADE PRODUCT PRODUCTI ON

DURI NG REACTI ON TRANSI TIONS Fi el d of the Invention
wpQOBLB27HRe | nvention pertains to nmethods for PCT/US2006/017538

controlling reactions (e.g., olefin polynerization

reactions) to inplement transitions froman initial

reaction (in which a roduct aifroduced to neet a

first Di EQR RED I;VG O -GRAJAE BROQPUGH PRODUCTION

Speci 1 oat | on DBINGRIZECEON SRARSITIORS T on

pertains to nethods for reducing (or mnimzing) the

. amunt of of f-grade product produced while
Eﬁaﬁ%&!ﬂﬂlﬂg_such a transition. Background of the
[000!l]nventl“hQ n]élkfgrgg)%] ngt&lﬂs G ﬁ’l@&l%ﬁ? ftop (%ﬁ&Bﬂﬁing}eaQt%rﬂg (e.g., olefin

produced by a continuous react
polyfmtm;ztaann aeebioss) tsoaim;:&eménta:rqmsmmﬁs tﬁ;Onofanhhﬁlap t€dtioh (in which a
es the value of. the gertggert of the npst

prodHh % PTG, miet & CaF SRerGHIT, B PR B RiES: 18emdn Which the
prodiRE $NprodufOduRes a%é%@ﬁd Specipiaticakdsy. ol?iﬂfée%agﬂﬁﬁ?ﬂ? %h&$hvention

with previously produced quantities
pertpia ofoe meethridg t for eredficingigor eniantizing) nitie pam«vurmusﬂ pff-grade product

d duct. exi S t he. reactor, hi contrast, with
pro&cggwgﬁgér%p P%Bltf tBaétSWé’ produced by a conti nuous
reacti on, "average" (or "bed average") value (at a

time "T") of a property herein denotes the val ue of
product that exits the reactor at

a
[OOO%Lbr ol 54 i onl%l‘tﬁﬁ-r% gauﬁtbﬁ%t p% %leg ﬁge teﬁganuous reaction, the

expeesfior Vimtantine sl valhe Iwmq&oﬁéqul\bﬂ ﬂhé @Xoduk@ﬂ&ét]n denotes the value of

Throughout this disclosure, including in the clains,
the PF@eHgfr%fs‘ge "TRPY rﬁ?eé‘% Pé?%étqua’(“étYQOfgthe dredugt-aHee most recently

poBELL Rt Syl B MRS ok pap gy Ayl o e
procbt@ebﬁbm:amuctnresﬂftthe( raacsrety amﬂ medoasly pmdecaiymodddt eaitd tiaseactor.
for _one mpre pr opertl {’ the od ct%/ and denot es

I {afiesty neth IS ¥ rofidsibeiprpd % (ERUTYIGHY Teaction,

avétﬁge”n(%ﬁt‘béﬂ avePARl) Rl G‘a@%cﬁrﬁé Chet) d?"!l % Bfherein denotes the value
specification set. For exanple, 'if e specification

of thespropertyuei the prasuct thafeexiss dwueactoratéinee Fesin f1 ow
property (e.g., M) within a SpeCIerd first range and

den [ £ Vel BN t he
[000% ?{J&%Wé%tq}é fd?Sé:?og lge fgtreo%) a?t ny Ui %‘g}io% S frfl%} V\}ndex and the
abb;telvmpent‘ ‘FI'(dengtes floed indéxndex) is out SI de the first range

and/or its density is outside the density range.[0005]

Thr oughout th| i.scl osure, cl ydi in the clains,
[0004}, o pﬁglé)élghm{t é%ﬁlggtgﬁ,t 1enc1udn ing liln g claims, the phrase “off-grade

product” (e.g., “off-grade” polymer resin) assumes that the product is produced in a
reactor with the intention that it meet a specification set (a set of one or more
specifications for one or more properties of the product) and denotes that the product has
at least one property that does not meet at least one specification in the specification set.
For example, if the specification set requires that the product have a resin flow property
(e.g., MI) within a specified first range and a density within a specified density range, the
product is an off-grade product if its resin flow property (e.g., melt index) is outside the

first range and/or its density is outside the density range.



10

15

20

25

30

for change of a product property during a transition
is used in a broad sense to denote one or nore
woaomnsr@ass that determ ne how rapidly the properig2006/017538
changes during the transition, or determne the
product's trajectory (value as a function of tine)
during the transition. Although a property is
[0008kscr | b@gh@ﬁéhlﬁ disslasheen glcminw mﬁhg clagrpsydhe pireseafitiie constant”

nS| tion, .thi il
for Sk B 8 DE PP R et i e GoCROR et FBenbre ome
or mofé@@faﬁld(erk thaf Qetefthink Abw\apidy @k pt&t%rt?toﬁﬁﬁge@fduhﬁg the transition,
transition constant, the tinme paraneter t = 0 t he
or defespneqthe ieduct’s iEectess (valnel ay 2 fynefion eofetimeh @'@féﬁﬁ §he transition.
u ven or
Al 4 nlrty 0 HEGBIRP HLURLLS e b L M Bpfffic during the
trandlﬂlbhntglst des nveungedsanly. imjlly thaugie pﬂogmrrt}/rx&fahgesl &ponentially (e.g., as
b her ei.n a changing with a "tinme constant”
Qlwé %h!é ap dnifia) ot tﬂ@wtéf? QbE THEsitiaR Cenyatt thy tinggpajameter
= K h [
t= (‘) Pgﬁelg fs%ﬁ dt? Itl?é)&ne %ﬁ;%’t;c{hn gﬁl:g? s %ﬁjré cﬁﬁt&tm?@ulgegﬁ% rrﬁ)oglments
of hho rinymgido mmgorpxmbyamroductsp@g&‘tlphm gongeexpamniiolly ddring the
nve n hase, f | i.zed bed reactor,. duf]
trang g MR o e B FEn gy IR GHE T Sihe constant”
durf@@nh@kissiford, |tHisCHo€§‘ﬁo€jﬁét%§saﬁﬁaﬁﬁpl Qfatl thE IphSPied Ghanges at a rate
m xture of reaction gas, polyner (resin) particles,
thatdg eighey fixed gndme apniingst nodi fiers. Typically, any of
sever al process control vari abl es can be controlled to
useqt.he ogha .
[Ooogﬂar aglgri é '(5%8 qﬁ% %a%oge\b rcgl%ﬁ{ 110N “of 848 phase

poljnnngnald.erf:orpmhyﬂfmi gw pinsd fridiked IbealﬂeyctﬁﬁCﬂurfngSo@ratlon to
proéran tion period fqor a polynerizati.on, reactor

TS BoPHaTeREasioR, Spsaips o dhdizes depter phase bed including a
mixfRE " 65 RARHA G aR! ?% rCQBghY | Z) R1c3UChafRe," %ﬁ?tda{% st modifiers.
tenperature, Tea nts and reactant rat’ Os. g a
Typicallysartyi efiseferahproced wonirolvasihblesean bs lcmtmikcduo t:ausa the reaction
n er, .off- ade olL.ymer material is produced that
1x0§5£§> B dRsited 8§§¥%d resin flow characteristic
(e.g., nelt index), density, or other property of
[0002] t heA théhgenfrbinabrodnOEhiC bf Wnet HAdEaF pEIfmbAkGanother typically
product. In addition, a poI ynmerization reaction
reqss r iR Liom deriod for AdpolymarzEationoisartor dmSWateh over to new resin
e t a the Cld
spof BRI Cind YokBliclihe Mikeotsbop Bk 0 I BIARHClekiBracure

readt@nte ambreantdnir maios. ddursiipud demgitiorSironeprodoctiont dfasheatsin product to
rial pres an econonlc |.oss

anoftet i o PR rereaL i Piodbid P‘e‘fﬁi’f‘ Rophate te dgsired resin flow
c i
chafa@t%ﬁﬁt‘i’cf EP%,H?ERQﬁdé@ JerSRY, & cﬁl'lir%?g%ér%er oéptrtrhee?{?g d%lé product or

mat erla I's produced.’ [ 0008
the Hepined baget phodecti beatlditoon; @dwdpnerization ecdction bpergtiagiender "steady

state” conditions can encounter variations that can result in the production of off-grade

polymer material that can lead to loss of revenue and reactor shutdown. Since production
of off-grade polymer material presents an economic loss, it is desirable to minimize the
length of time a reactor produces such material and the amount of material that is

produced.
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pol ynmer material. Such nethods have involved feeding a
pol yneri zation retarder or catal yst poison (e.g., CQ2
wonRo@@1p2i4at o the reactor, adjusting automati c PCOWS2006/017538
ratio controllers to a new val ue, renoving reactant
gases fromthe reactor, reducing the catalyst |evel
adj usting the anount of the fluidized bed, and/or
[0008Hdi ng aumber ehanethedsghaves hedn described dgereducartrmapgsionthoff-grade
j.al: ackli ans. ' . St i._ng .appr.oaches
porf O ol el ouhody e JRRALRE A 1" B RRHE R Rotander or
catabyst gonod (€lg sCO8 of O, yihfovihel ecadtonDddiustihf atfoiméic @ ratio controllers
efficient process to reduce_the anmount of off-grade
0 HBPY A USTHEBPYIRE T8RN ceRaesafipin et 1sacter. Fadyaing the eatalyst level,
: r - t. .gf uat | b
S NC SHE P or Whe TUHEREA ey py L HAHE 4 FpEtIgas such as
nitréged AnddP pthessuedial/hgtidhs. 1997, di scl oses net hods for
controlling a gas phase fluidized bed polynerization

action to i.npl enment trapsj.tio froman .initial o
oob£2C+ PRIk sihecPotpshisy Bl TIE e uaeioh bl  gontinuing
neefl iah& deiRY toQProBiE & ivhdre ¥EfeOR) andfBcibAY 8Less 86 6dduld tHel Aount of

whi ch the product is produced to neet” a second set of

off-gradeipplyerarimeaienal pednsed duting teddinsisiongo jansive productsarcls a result
it h [ ti t . 0.,
of ek BSh B Moy ORE W ERE. " P es ey ton o

predeterm ned internedi ate val ues and | ater changi ng
[0010h es e UpSurRutait 6162712421 igied May Get997 adlivelssels idth st Eort@lling a
pr OdUﬁt_ t hat geet s the second set of specifications) o
gas Phassilyigized hgd @olmeerization feashonfq igplgment ensitiops from an initial
oSS L LS BEANEL) e PR S or iR o o e
reaationdjit whith thelpradugt jsgrbdircsd e emeef a acqumd -stt ahgietifiwations). Some

reacti.on in.which a oduct .i.s produced to neet a set
such RBiod e iplsent iFtnt fgpritige acc et BAOE: piramelers (o
temBErQRLE QA rAefaAF PartifPHRIRRY) D PrédéfimPnddr iBREEHRMR val@s and later
reduce (or mnimze) the anount of off-grade material
chapging dlaese naameigrstthetheir Aargpt vadnes (foo padducing. prpdudsrthat meets the
: .4 SS January .25, . 2005 I scl.oses net hods
secfhel 60 o Epeq | SRUEDEI Bl badk e dhhgf GF SRB s BRARY Brocuced

duriag thelisositbh. Howdever, SO Pardnodi678MS , ddeb @ofBdabR @S suggest setting
[ nt rapid transitions froman initial reaction

reacl(tirég C\%ﬁnglélﬁé% rige patiermange of g puedgnsidoneagetion i whichgetroduct is
pro%fce& RE Ghdé: G2let gg %éegﬁf?ca@ioh? 288 tno' (@f?—%gddség&{lgﬂggalvﬂ' $58add38) before

roduct is pro 0 neet a seco
impeaiting cach o ejsitiGore relnch (@nhodinie) tie @n@imf off-grade material

oor,di nat ed mani.pul ati on of reaction tenperature in
Pm%ﬁﬁgwaw t%nflﬂg%r secondary process variable to

control resin flow properties to inplenent the
[001iy ansSULS OPafeft &,346L3BAON el PIRARAYS! i RD50TdiQMRes methods for

pol ymer grade to anot ﬁer) rapidly and in such a manner
confyelling rpsinipnepetties during the production of polyolefins. In some embodiments,
the methods implement rapid transitions from an initial reaction (in which the product is
produced to meet a first set of specifications) to a target reaction (in which the product is
produced to meet a second set of specifications). Some such embodiments employ
coordinated manipulation of reaction temperature in combination with a secondary process

variable to control resin flow properties to implement the transition (e.g., to move from
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t he anmbunt of off-grade material produced during the
transition. [0012] U S. Patent 6,846,884 describes a
wortdsad2f4er reduci ng the anmount of off-grade peaCyalSedocn17538
produced during a transition (during a continuous
pol yneri zation reaction) from production of a first
£olyolef|n to production of a second polyolefin, where
produstios of onelpplymeo Eefis to rrothgrh ErPiEH a0 fhsechol panesps to minimize

| yol ef h
the pEP ot P tErabAtRe e MeltonBRlot %t he secand

pol yolefin) is conpared to the initial reaction

[oo1t e NPevas. Wagant 6886884 dbdcpibed £ Mediodtfor eedusing hienaaban @€ dff-grade
(to_a val ue_above or below the target tenperature as
POI%}S‘Efﬂb prodiced dyHBE tahEaRsHiqry gt ?léomé@%ﬁ“érﬂo igta%ré?@twn reaction)

t t [
o P8I ' EOE AARIERETo HARLLIBNSH ShondB gl e e
secdrhle pbhobfin e prdduced t\emi’per alifficrenti fredctien t tamgetature than the first
t I d t b 20 d
S TR, T MR TN

H%.[‘Eal’&) O litYal r&féﬁoﬂ féfrﬂ;ﬁi‘ﬁtlﬁife LAl ?eé?cﬁoﬁr%n@péiﬁﬁl%sis kt®en changed (to a
to alter the 'gas conposition in the reactor.

valtfhabove ac below the targetdeuperafuse ashappromiate) andwhe inflomeof the reactant

rature.as the.ave ed.resin flow val ue
gasg P oA Hirtith of e GANIRE: T HaaicRasopriate I ppTed down to
abolf QQtdegfbeE aRRIGH WeCtaadti 8afiofOeAPetahir@Nf ¢l tdget temperature is
maintarned at the initrally altered level until the

loway e,frra@@ﬂ?dr BB itR) abMv@Q/é‘tgn@e%@ abRee Hiretapgat teperatues ifphigher, and
COD%‘QI%ent 1rnf15 3’%‘ ongI %%%ﬁ HE ?rmd?ﬁ é!at%gcﬁtei) F fé}g composition in

Fesi ot ow va ue o e Secon

the W@UWB@ réab&or[ esgicrtetie ml’fmrlabw&‘tmrd ﬁ& tmgee ténilpﬂﬁtmé as the
the target reaction tenperature as th er dres

avefagst [HR J’éovw@f awERRCheRe thealapget VAR X desitgdy ey altered ' reaction

ten-%)gx%aﬁ]: ah\WeY @&np&tﬁm ERL N nafu A 888 %ﬁﬁl}? Qltter&? ?éif@l until the

r suggest setttng reaction conditions (during
aveprmell oesim flow wfluaopthe- mﬁm&pqu@infm éa ttel reactbmisvimitloih aa acceptable

ran %agu]gt érgetgqrﬁglggﬁﬁgt\} h@aﬁscg%‘b %fggjopeg@; %?gdpgﬂ She reaction
telﬂpeﬁltlﬁ'g%ﬁﬁ ib30mavdd RAakd tHéntaIrg%t aRtibR terhpabiubedBs tHeOaveraged resin
reduce (or mnimze) the anmount of off-grade nateri al

floy velie @ppirodehres i tatgst tesimrfiaw valae. Summary of the
I nvention [0014] In a class of enbodi mants t he

[OOJSEventHo%e\)e? 6 S@a&%@ Gf %f gﬁt 8&@ I%tnt%aé s&é%ast setting reaction

ndi tions Tof atransrtion froman ini |aI
corlditicis {éuriey pei fommbmcerof agprasrahsitioe ehackors ingwhith aepmdmyct is produced

(and preferahly. mnimze_or substan |aII é‘l
to 1 agRbRIPeSicdians grade o Bate malss wdvéagwssiﬂ?f'g%ﬁeﬁ plementing
ug{lﬁtt?ﬁrg td MbtherNeddibf, HABERE (or mithilkd) tHE Aot RUICIEE-8fhde material

produced during the transition.

Summary of the Invention

[0014] In a class of embodiments, the invention is a method for determining initial
conditions for a transition from an initial reaction to a target reaction so as to reduce
significantly (and preferably minimize or substantially minimize) the amount of off-grade
product produced during the transition. In this context, “significant reduction” of the

amount of off-grade product produced denotes significant reduction below the amount that

-4
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anmount of off-grade product produced denotes

significant reduction below the anount thatwould be
wonrodusedswi t h randomly determ ned (or an aver ag&/ust006/017538

randomy determned) initial conditions for the

transition. Some enbodi ments of the inventive nethod

al so determne preferred process control variables for
wouldnbie grreditded gvitth eandoandy idefeomineSd o 2 aierd zerofi randakgp determined)
mltiag%lpﬁr? E : h?(%l‘:@lgt t?:gﬁftg%ﬁ t{ eo?{gqudlﬁl%g&%t +to B}gc%ggntgveoﬂlethod also
det&rhiiase priférddd YrdBet Qbatkd)Ov@iabled ! R Einidé B 1R ﬂ{eOQbaﬁsliﬁ&ﬁ Some

(before inplenenting the transition) and t
embadinenie alsprigelude ther deps of sniting Hleareﬁﬁmeqeor@etmas rtp rinitiial reaction
conﬂ&%ﬁ{ qgln %€1 8{ Ful;sltja%tla{fy § iéﬁrgi% fng_ ?ffrqi‘g Piﬂ%g%? .tp(gﬂduction (before

I On con 1ons a

implfbbihg Ehe trai@itida® ahdviheh ahpleg@atindihe tiaRsitioh G waharin®r 8&@ermined
be produced with properties neeting an initial

in @5@@?%%\3@ dhe él@tentwr fongathh éarseérrge@tl%%wtms at tee end of the
tranRfi@fuct is to be produced with properties neeting a
target specification set. During the transition, the
produced product can first cease to conply with the
[0015hi t | Bluringetbe fingial irem:tisei theu pradoctn &n 6o op ]jnadmd( with hpropertles

el bR o Einbt et Dl My B rhus e pioauct’is to be

pro@xcd 65ish Phopeltads ﬁl@&lr@ 9%‘@& gﬁé&ﬁi&ﬁgn def. imvgirddhe transition, the
transition "goes of f-grade e to property A or

prowséerrr@@uc;\ cagaliest seagsr wdgemplynwith dief ipitied esppeibidaiim set due to

T O e A

propertieiu CWeCﬁﬁﬁ&Bndsouswml’l Expﬁfeisﬁbd ligat i thiet prdbuct produced during the
speci ficatjon set because property A ceases to co

mpl y
trangjtioR “epes FiErades dyp &2 PFAPSEY i‘brPrdIppeIpodl BpusSsmproduction of off-

erafPUUEE TG REHTTLAL YociB? By BUARE WroRuBPSplote Pl e int

spe@cﬁlwfsbt)gmalxbaokerthaiuhdz pnbdm':trt@aseb ¢o tomplyi witlothetihmial spenification
of the of her ro |es n, the sense that nore
sot (AR EOR DS ICEP T I SPGB A hat
fails to conply with both the |n|t|al speci fication

[0018Et AREmE HTARIdiIHORE iAdERY,| fNa s bep@ﬁ{z‘ CORP b ML Broduct’s
of he primary property {( vvlth e i ni

Beﬁ%%su thpicean; etses produetiprt efr mete Wpawideinseduch durieg Jhet thamsition than
C f r od
canhe ot RABBLANCE) B P 150 O RE L W Bl ot i e
trankitiog @iat $5iBb fcbmpty with beth. thé Qfitial]spedifieivn sendheichigenigcification
ne of the oduct prooertl es is identified as the

set B4 HaRgIe ¢y 0fathig R ATy PR, Viffb 5o 96 SBICHiGRESn sct and
t .
s QEEFSAPLE A &SR N AU B oy roperics
with thamsitieli spacifiostfonokef amgl tarhet cheeificatioheetpri mary property
at a first time and goes off-grade due to each of at

east one nonpr
l7 In"some em odlment\é one of the product properties is identified as the primary

[0017]
property and the inventive method determines process control variables for implementing
the transition such that the product produced during the transition goes off-grade due to
the primary property at a first time and goes off-grade due to each of at least one non-
primary product property at a time equal (or substantially equal) to the first time, the

primary property first complies with the target specification set at a second time, and each
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product property at a tinme equal (or substantially
equal) to the first tinme, the primary property first
woaoplideaswi th the target specification set atprarssemedi7s3s
time, and eachnon-primary property first conplies with
the target specification set at a tinme at | east
substantially equal to but not |ater than the second
non-piimery Byopertpifstecarplipst wish tthe trsgeti spacifisatinne sptopirfc fme at least

wi t.h such, proces ontrol variabl es,, each non- pri PR
subsi Tt BB EOD R B e e e oo SRR A Bltiion n
accotdzBBS I WiIP tutle - focesé N@ntrbMevafigled, agtchf Aon-phmage pedpearcban be

non-primary property is maxim zed) subject to the

changedh eslatisehe slowinduingethg transiien (8- o edimercanstans Sp5 @iangs of each
t he t _of. - i . .
non-piifhaf kS is EUHERS) Rlpeciif e TS oMdailsRORE ettion or

minipfigdioacd ittt bhprodoced off-gende niaderpd) inrpeaat byths invEnton.
anmount of off-grade resin generated during a
transition from production of an_.initial resin Rr?du%t set
0011 havi g PG eFRIEmEE e roiThey Bpdusrd fiipg the mitial and: targe
reacQRC The %%hgﬂbﬁ&tgmhe rEsifh bB@ratb @ AuAnP b UAMSitioh AW Pduction of
properties determned by a target specification set)
an initinl fesinsprgdudt i(caving propexigs ddtefraingd Pryedneinitinl ppecification set) to a

. mnimzed) jn accordance with. the invention .
fmaf;}eéahe{aﬁagtt ﬁ@vwgsﬁrﬁp 188, d\é\gegr%psgﬁaéfda S%rtget()?pelcﬁl}/cfa‘lu%rl\ set) can be
sign{fRahily REQREE (altl PREERDISSmiMniZBdN if hecdrange with ahedniaytion by

the initial specification set) at the start of the,
productagghe resin with atsplsricd Iseicpfjailiahasinsprofpe psencaiiesddyithin the range

initial,resin, pr . r rid t reqst : t :
o B4 5 BB SPSLHLOR Sl 1! Ml B il
emboaRRetd, thd clected Mitigirrebih) pro@yct gpopertds &@eltlec stanrofahe titaesition)

_ initial _resin product properties at th tart of th .
inclydesFrsia Jeghy Bt 2 GPaBOVOMaRE S Gre-t Y iy Hyeorfingtelgetion of
the Witi@Sre C%o?ﬁctf’%%%%ﬁ_{a@‘ﬁ’t Eﬁ%estm&t%%iti;@ﬁy bff-88de volume can

produce y determned initial resin

typipallydec tedpeadptey bd msclf ws Bhvorbdldne thamgeurt] thahvieonldypetiieduced with
jnitial specificatian se at the start t he
randapiiFtor RO UL aF e B h PP B B e allowed by the

initiRl ORRIida8sn &Y at ke Saft! 6f Bk d4iRitichaMhe lseRBed Galtiabgesin product
predet erm ned based on the reactor constraints,

propertaese&xt g ratart ©f theritansition) can dregpieyletsrpiged tbased on the reactor

roperties. The reactor tra nts c am-cs,

Congmg?’arpé%ctessp rcg'élu Cspr%néle&fr}ggs&%gn bgmﬁt[)lgteﬁjzgpe%{éh g’f b reactor
con@fihty ]! ipfotkssaAfindmior ket pestiict Phepentdsi oal benidodeled using

resin product properties (at the start of the )
anakytlaﬂ@nﬂir@ﬁyerla@tréwﬁ?% dhe apEmabiinh eesinproduetproperties (at the start

h NV [ ( YA i cal ooagr i AN I i ;
of R T ‘Euingt) % AARILEE Wl A8 WEBUATGE! via gumerieal,
graphicdl ead/oanealytiqil aadthods) arotypicallpmbt witwikive,cmdeinsteahare typically
. thinking. [0019] In sone enbodi nents, the inventive
incqpgistol Wik CeR YR HgRal Wéters for a transition froma

first reaction for producing a product (having

[0018] OPel isBmedGhBsdHneRY, e inventive method determines parameters for a

transition from a first reaction for producing a product (having properties determined by

an initial specification set) to a target reaction for producing a target product (having
properties determined by a target specification set), including initial reaction parameters
for commencing the transition and time constants for change of product parameters during

the transition. The method includes the steps of:

-6-
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an initial specification set) to a target reaction for
produci ng a target product (having properties

wdetmriszraed by a target specification set), inetudiSmge/017538
initial reaction paraneters for comencing the
transiti.on and tinme constants for change of product
paraneters during the transition. The nethod incl udes
t he stagstehining)a pamenyrprepaity of the predust (rooytbe pyopefties kpecified

oduct (fromthe propert i speci.fied by the initial
by & B beder ol BRER R, g BRABA D Yt fon et
(b) deedetdriifigg @ Shidingivatievef e SimhiyepddpbiRIM the start of the
property (at the start of the transition) that
tranpifigphihag qnigimizem of apbstantially ipivimizee she peounpohpffegrade product
r p [ t ifion, ..
profika QLAAE R PRE ke PLAGUSR UL RS LGB Pl o e
to compbe with theripitial wpdckfidatien ised 4t @lfirspane f(dtclt iset 6£br dtiring the
a first tinme (at _ the start of or during the . L
trangifigRLqiis (TPnABPYEIOR o LSS ITR &N AEORSKLY kb Bie sl specification set
r . ) o £ . ’ N _
wdRE008" ¥ il A6 b B, OB LSRR 0 nigon to
comglyr withy thehterget spesiftchidon ted af a sexbnd tmel(yt the tind dihe tranggon); and
specification.set at. a secaond t]j (at the end . of the
©F anol AEGH 1Ein8 a8 Pkl OB ALk PP g R Gers Boperty of
the Sid@lictqtachinonGifhar9 PeopRR bRl g Bieof MEORSpérYied lottidr @han the primary
product (each non-primaiy property being one of the

progeryp epacifess, by theeinittah specifieationisaayd feoipeget ypecifinativf iset) at the

Lnitial eci.fication se d the target . .
st i o At A i e B o i tag PR Wi G it nogprmary
progéefyatutingi the trandifidf; scanshemme préduct paydgeedodur@achie S@hdtion ceases

non-primary property during the transition, such that
to qopply, vty dte prduesiligaiiom et HBe tip svsremplianse safeeach psaid non-
. i t.h i Bk i . i fi i Of . -
pring ) Rrdpelty it B, i <BoifiBRfeh b o¥in Huing'tfe bifpition that a
least fibstantitliyadoinqpées Witlcthkifiost thwd., at a time during the
transition that at |east substantially coincides wth

ooopc) | bisBerebfy Sen S b otiattufivs 1 alghioraleftmbsite fis ng cppant for
cha€geadFRaCPbai@ ABH-pidialy PRPeRY SHEN that¥alR 85ildhof Yfindrh Bloperty of the

each said non-prinmary property of the product produced
proggt preguedseduringnthp tiapyition fisst comphies withwhe rprgeispecifiepsion set at a

. Lfication set;.at .a.Line.ihat at | east .

time BEE L R BBl i 18 s Bon TG e oy strting

condixianpia@d asinds ¢drR@NY Iokclach 00 & s¢cdndard propBetyGad sttaiialy property of
each of a secondary property and a tertiary pro

ert
the groduffe(apd optierallyaHep Eptadditioplprapeisies of ﬂb?dl@ﬁoflil%g afe determined
I i 0 r ; .
RS 506 BB R THIRE 0 o s
subsdaritiatty coineideatwitheths first uinsd)ao tebadplyy withithe indtéd spédificdtion set due

first tinme).to, c ly.with the initial specificati .
to nguROmALENEEOF AR Gh e FEEASY BFORSEE s Seqondalyiar _ T and the tertary
propRE§PEhd YoptibhlySA&S A ditRInAP Brdp¥rtie) dhith NRe iGfikl Pe¥ification set,

and each of the primary property, the secondary property, and the tertiary property (and

optionally also the additional properties) of the product produced during the transition first
complies with the target specification set at a time that at least substantially coincides with
the second time. Each non-primary property preferably goes “off-grade” at (or

substantially at) the same time as the primary property, and each non-primary property
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property (and optionally also the additional
properties) with the initial specification set, and
weacals/10t748 he primary property, the secondary pPOPRISRON6/017538
and the tertiary property (and optionally also the
addi tional properties) of the product produced during
the transition first conplies with the target
reachpet ivaliue an icompHatce avithathe|tenget spgeifigationesps ms late as possible (but not

sybst.anti al L,y coi ncides wth e nd time. Each
acef, AR W GRS, PPt bodeh s RN dorifanf S e ange
spedifi€atouet)agb iadlth nditidchie Sianecdristidt 86 EHaQgP OF BBEY non-primary
property, and each non-primary propertyreaches a val ue
propeitye dhisityRisdly mrferabie . aeganplifycontrplefithoreasiden) 4g change each
| ai ' . . 1 . .
st g 3RS B 0010 PR D LGBl ppcasin
amduneof @odeted i giafie pasduan set), so as to maxim ze the
time constant for change of each non-primary property.

[t is typigall referable (e.q., .t i nplify cqntro
0028+ n@PHBs g MG Shimgeet R ton dhptnhaieps fofilcind (©, also
inclRIQREBE {t¥p bl atively slowly during the transition

wi t hout i ncreasing the anount of produced off-grade

pr odutd). infpd@pditingthe draasitign by entrblbing-precess cortdolmetriablds such

ihcluding steps,.(a b).. and ( al so. i ncludes .th
g g e e s e Rlber et B 15 art of e
tranGitioh a8l Isheothat 8egHSd® Eidd@bed/@l_iﬂi@ﬂh@&raﬁbiﬁbn ichavks t€mply with
primary Froperttyghas the starting value determned in
1

the g1idg) spenitieationtset aftsaid; fisk timp due fapenicomphangeddfShe primpe property

‘ witl% @%ﬁi&g&éﬁ%ﬁifﬁ@&ﬁeﬁ%@%53@9 tc; %@&%ﬁﬁi lg‘lig ?ﬁg?ﬁ%g:@igicﬁt?on set due

specl
to doh¢@hpliano® ofl egcht saidasic prigahtyaproperef withehd iditiErspecification set at a
. property with the initial specification set, and,
tim diplhd Fapghion ghawﬂw Hbstaptiglhaporagidss; Witk eifBf thes.
due to nonconpliance of each said non-primary property

[ooz\éiLt h & hdéhib&imRE OF tHeGaldfive 3Rlthd thak ihé108Be 8Yieh RFidentifying
the transition that at |east substantially coincldes

a prijnpty property o€ produect frodred in @ rsaster Eindrodiropenties gpecified by an

..dnventive nmethod that include a step of i tifying, a .
i YRR B Berey) 4P sREutieRof BB lor R AR InE primary
profdriyim ARG the eepspeci fied by an initial specification
set and a target specification set%, the step of
no

i dent PPRNiRE (At - 8-netisiosigabp simulatedn of Aeedelpd dpfe) dndipajive of
. ; LA t ks I,C ' a {
o 3L A o g 8 e BT s
proghurcd dhuplodpeedpiard fleidized bgd redocd) forataalyef pmopdet bf diffeheitt @roduct

the product i s produced in a fluidized bed reactor) ..
PropEHeSeREtpre o f Uy &ﬂ%é&eﬁge HPRFEPT rthess S‘Eﬂ}c"c‘% th g‘géﬁnit gLoperties 1s

X Gith el ihitl spRbficfidtlet hithe SaftbPild @ihsii¥iChfy €ach

Congj;ﬁt e di fler en%p%prlgpért%ees ig gorrpl I ant S%/\ﬁﬁh&ﬁe

initi _'ade_nﬁbémg,fais twtpromarg promettyt frlemsheadata ohe ofthe product properties
thatt (ga%ngalugé Spddugtri]cgn of more off-grade product during the transition than can any
other one of the properties. This can be done as follows: it is determined that the transition
can be implemented so as to produce a first amount of off-grade product that fails to
comply with either the initial specification set or target specification set due to
noncompliance of the primary property (with the initial specification set and target
specification set), and it is also determined that the transition cannot be implemented so as

to produce an amount, equal to or greater than the first amount, of off-grade product that

-8-
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identifying, as the primary property, fromthe data
one of the product properties that can cause
wonrowucri4en of nore of f-grade product during tReT/US2006/017538
transition than can any other one of the properties.
This can be done as follows: it is determ ned that the
transition can be inplenented so as to produce a first
failstm gwnpkyf wigh feltgevrafdie 1p1t1@11 s,mmftqaaon fseti orstatget cpepfigatisntsat due to

nonfshtfi 2F ol ot R SR RloaRile? St 8 E ngrittiap st and

targ@{@j@eﬂﬁrcyudﬂ/geth the ini t| aI speC| fication set and
target specification set), and it is also determn ned

that the transiti on cannot bhe mEI enented so as to
H

10028} odudeotipr pRadmentsdhamethoddnclydesdhestepsefn the first

anmoun c

o Bl LB, Ay s Wk o
initimp eleanfge amhdsofiorsledgindiingg tw clm‘mge eagl padaet mbpaty) aikdhene ebnstants

t he rod r.0 ertles he initial specificatjon
(forganging el porud sweperivcdi g g Bpostfie Aoy a PR gFoduct property

(e.gg e G WRNdR) detng‘ﬁy Q&ﬂdéﬁ?r&g}? chfsb@%tgl(«??h ¥ othéBdne of MI and

etermning optimal starting e start of
densigacanidorptionalbysalsé om:’) oramokeiadilitioail (elganeytiaty) pesiuct propertles and

begi npi,ng .t o .chan ach roduct ropert and tine oy
oo D e R st B el O £ S oisn <. st Gognposition,

contoMBrrief aRdBipobieioh, kafyldhePpAriEI ¥>rd§.§1ﬁgu‘éhd/8f QRBMYsY c{o%qﬂ)smon) for
one of M "and denSItytZﬁ a secondary product property

setting, glstantangowt iduesope ppdugh @r@[pmtgepst yc) theqegtima startmg values

dete?igﬁée%g;ﬁi/ §e¥) p(rg Ogﬁcﬁntgrr?mggg)ﬁ( ev%? e%.)%l} fdtéf' ggﬁaﬂ?%aé parameters as

a figpedoatdfanne t@amplepiedt shd Gadsitiorn eRematng: Gongid®nt with the initial
conposi tion, conononer conposition, ethylene partial

Cha‘fb%eeté@ﬁsr@d tiReIFstants detsyaineddmsts®i®k on) for setting

i nst ant aneous val ues of the product properties to the

[0029Pt | Mgkt tste\'%lgﬂb ARl ‘Uy'ﬂsﬂ%ﬁa hfddef @Pﬂl@%&fcﬁ%ﬁ Grocess that

determ nin ry each-of e operationa
relapear thergiredust epsomrtﬁasnwtth dnstarftadone viabies mbl thermperatineal parameters.

L ' tent with the initial
Prelef @iy Heppdd dhEFRE HABRAR: o det er i ned i n st ep
( a) . E@Qiﬁ?iemﬁﬁﬁhg ald Nansﬁfoﬁﬂny(&htrbﬁm?%é @ﬁéf@t‘i’orﬁl/ pAtEBErs to set

the reaction processth rel ates the
the yrswmow prpevatipsepaiiesto|the ppiimalndatisg valuge detefminpd in step (a),

0 n t b y Oth
e R e R
initiay clemge tinleland ginte@nepey ditdrom@ld ipatepEt ers to set the

i nst ant aneous product properties to the optinal
starting values determined in step (a), and change the

Bribf Bk fidfi OF th g Pr operties in a manner
1 aid initial change tine and tine

[0025spbnst &ig. 1deneimpliféd ¢rosssteepor(ahview of a system including, fluidized bed

reactor (10), whose operation can be controlled in accordance with the invention.

[0026] Fig. 2 is a simplified cross-sectional view of another fluidized bed reactor

whose operation can be controlled in accordance with the invention.

[0027] Fig. 3 is a simplified cross-sectional view of another fluidized bed reactor

whose operation can be controlled in accordance with the invention.
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Brief Description of the Drawings [0025] Fig. 1 is a
sinplified cross-sectional view of a system i ncl udi ng,
wohowetiszas bed reactor (10), whose operati on cROTHES2006/017538
controlled in accordance with the invention. [0026]
Fig. 2 is a sinplified cross-sectional view of another
fluidized bed reactor whose operation can be
[0028lont r Bigl éds amrwrmn@@dm@thntww avehed everaggeltjindex (MI),

in uﬁlt%?fcﬁ:; JayP % 135 r eagis (%d%i%se o‘?)%%t %glﬁlacfgﬁ(%ﬁ%cpbedagg&grer

controlled in accordance with the invention.[0028]
[002%3i g. Bigl S iva graphbf Qﬁuﬁtﬁmhaﬁaﬁﬁntmtaﬁﬂb% eiseedtisiBedn units of
average nelt index (M) units of grams per 10
granp/eq) o Ol%emmfefl%ﬂéwﬂu&l%?é@éaewra f1ui di zed bed
reactor. [0029] Fig. 5 is a graph of sinulated
00305t apABEOYSr AL ASH R fie (R |
[ d%]])éarrs fgcs:l %r%ﬂlefl n Bro ulce I'n akft#d %g *7%5%631&/& of polyolefin
produged trox ﬂUi[dOZ@Q Cﬂt]sd Fiagtor,Gissisniag grdafférend ingiabudlad theln in Fig. 4.
i nst ant aneous and bed average M of polyolefin
r oduged nafl dlzed drecor assyming a .
003§ 27 FEn7 o b i P i tgond 4 el penep density of
polyiotefin grodidedoih & fladiRl edd irBsh@N han a AGerBRGin A4 KARIE than in
_ density of polyolefin produced in a tluidized bed
Fig.2eact or, assunmi ng a different initial value than in
Fig. 5 [0032] Fig. 8 is a graph of sinulated
nst a j Ly [.n .
[003&]r > duggg%ﬁg&% ?ﬁ'ﬂﬂh gff Yl%{t%g ?résgagl@zﬁie&(s %d H%d QxLe@;ée density of
pol}«bilefffnepleducadrmta fAhidizet bed trbator] asshindng & dliffﬁeﬁﬁhltﬁﬂ @alu® than in
Fi | a graph of sinulated instantaneous and bed average
8-density of pol yolefin produced in a fluidized bed
[003§1°2Ct Pig, RS 'dn% gh %fdélﬁﬁ%gﬁ]ﬁns'ta{ﬂtéﬂe@hs \éﬁhl{fedaﬁ“%r Oég”?ensity of
constant for change than in Fig. 7 or :
polypiefin prodwepddn fa) foudizerhbed rshotan asspuidp metifferefit infiial value and time
t|ve t hod taJe Description of Preferred
Con%%g% nﬁ.‘f‘ﬂﬂ)%@]g O &% Por system whose operation
can be cont rolled in accordance with the invention
(00344 | | Big. & Hcr fldvedhamt dfhary @higsdemet of thdingertBreImetib® Fi 9.
1 systemincludes fluidized bed reactor 10. Reactor 10
has a bottomend 11, a top section 19, a cylindrical
Detfifd Bidfipliofi 3 Proilrrkd fbyAkaRe! L OM end L1 and top
. anad a drstrroutor prate 12 within section
[0033]4. TAereditanmsystem ofhosa eipetation vanthel conkrodsd meatdomdamé with the

. 0. reater than the di ameter of_strai
inve368 1R 85 e ot roi s noe R o Sr Bge 11BGn includes
fluidi®] bed reactor 10. Reactor 10 has a bottom end 11, a top section 19, a cylindrical

(straight) section 14 between bottom end 11 and top section 19, and a distributor plate 12
within section 14. The diameter of each horizontal cross-section of section 19 is greater
than the diameter of straight section 14. In operation, dense-phase surface 18 is the
boundary between lean phase material present within reactor 10 (above dense-phase
surface 18) and dense-phase material 16 within reactor 10 (in the volume bounded by
section 14, plate 12, and surface 18). In operation, freeboard surface 20 of reactor 10
includes the inner surface of top section 19 and the portion of the inner surface of section
14 above surface 18.
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boundary between | ean phase material present within
reactor 10 (above dense-phase surface 18) and
wdenma3piaase material 16 within reactor 10 (i nPCIAIS2006/017538
vol ume bounded by section 14, plate 12, and surface
18). In operation, freeboard surface 20 of reactor 10
i ncludes the inner surface of top section 19 and the
[003ﬂort i Bire Biig. ﬂmeysuenndso sias h xoeling cerdrn iloop whichbipoludes circulating

gas ) g 4, covnieib et B Tort SRol A RO Sidsibn, the

cool@@dcﬁ:ﬁmﬁhgsgéér flows fEaHPERIrVaa hioagietiflet BA ago &h@c&ﬁ@r 10, then
During operation, the cooled circulating gas flo

proffagains opwhisk thegehhthe (hgA and| st o F?ﬂcb)fr]é)aléltad?uﬂfb 33{ THa, cooling
AL e PHERE EHERUITHIE 1RAE MR chEOPOPAGh ped by

conip%sdrrﬁzr gameshitidtiBB back tecddl@ve hTémgdsratueﬁedrmms 1@t skwwn) near
punped by conpressor 32 fron1oug|et 33 b o cool er

the gyet andrRyidleh Pl Feolere?d srayideisedbas M)COﬂl@Ia? taﬁ of FPRPressRy 32 to
conl%’l dtylg anfunt 8 lvﬁ{lc}?g%(ﬁ&oyd entaese Q%gérgtu‘f@ Bt e d entermg its

or conpr ssor to control mount
mlet:mlec&rﬂo%rat@dmm dohgprésson e at ure of the fluid

entering its inlet and/or flow rate through conpressor

oo Rt B S e PO oL
1owRiéhM%1 by _}l@!h%)enéfv‘ &Ry, witht $iraddtit AeBiidn I8CHAvRiYy hdighay? ndet, six

g feet, six inches (from point A to%80|nt B
mclmd rinspainthéttorpopitdd eantpdiggibiior @iﬁé@i 12 rpogigion threfbf?@ one inch
abo{]nch ggove point A [0038] The Fig. 1 system al so
'nBYdes skin tenperature sensors 5, 6, 7, and 8
(typically inplenented as thernocoupl e sensors having

[003Bpst ThsHigse desngn)so Moludeedkinn tqmqmiratumnsenadm ng 6, 7, and 8
straight section 14 of the rea

t
(typisally imalemested asrbergagownl 1D SR e Bt rﬁé’a?answesgg@nwmed n
posf& Qfoné %trgrght QREoR 1IN MdfeadBr WARND.as 96 PeRRIeIn BE Bed from

COI’] I gu nd posi tioned to sense skin tenperature

the fdacter walldy a senplearacunt ¢e.g.eone giglth of en itvh). Mlnsor@ﬁ 8 are configured
react or

10) duri reac 0 ion. [.0039
and Pl bt s BT O L L bk i R ol fhe gt of
readdb¥ ) dufin Bsakfor op&dtignd confi gur ed to sense bed
tenpérature during reactor operation at a |ocation
within reactor 10 away fromthe reactor wal
00385 sThaddigt dnpisiea alse Helidey TeistanchosPEERES sgusar® which is

posﬁ oRkd glq(? %(/?\lla cf?) s%{ﬁ)%elgegietgmlpex%uﬁg r(}il]ng %%@ﬁf‘ g@ﬁéoﬁ bOMocation

e T eact S sens
witlin rea’ct(& 10Ta)vpa}C[?ad)1h)the freastios mﬂcﬁemﬁaqmertamlpemtuse srrmor 9is mounted
woul d be positioned wthin a_ suitabl.e thernowell

30 38,ip BrRYdp Aptg thaRedds &Ko al%ggﬁhe? ayaxiro fgactor walls Igr?c}re deeply

than does sensor 5, 6, 7, or 8. Typically, resistance temperature sensor 9 would be
positioned within a suitable thermowell that extends into the bed by a sufficient amount.
Such a thermowell can protect sensor 9 from abrasive conditions to which it would
otherwise be exposed during reactor operation and allow sensor 9 to be removed and

replaced without requiring a reactor shutdown.

[0040] Other sensors can be employed to measure other characteristics of the Fig. 1

system during operation, and various sensors and other apparatus can be used to measure
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Such a thernmowel | can protect sensor 9 from abrasive
conditions to which it would otherw se be exposed
wduaoieng2meact or operati on and al |l ow sensor 9 t ®CDAIS2006/017538
renmoved and replaced without requiring a reactor
shut down. [0040] O her sensors can be enployed to
measure other characteristics of the Fig. 1 system )
instahtaniengs apkbett dmageaprdduct miropestiesepfsthe predingt prasiweed by the Fig. 1
apparatus can be used to neasureinstantaneous and bed
SySt%fgerage product properties of the product produced by
the Fig. 1 system [0041] It is well known how to
[00400Nt r Blis WAkl RHGwWRMOKEES cOmPsIr wriouapréddse fofitgolgvariables (e.g., to
control gas phase conposition within reactqor 10
contgeln@antFhase F9MPPsiEoR oWEABEractoR LB serereniTation rdfa @t gpmonomer
. [ - of t,:0 r .
ints it 3l RoclBf OF el plaok EF cO0G BRE cBRtark G ehylone)
intr@iuopdidié eactof, apd e 1ypé ahd/plopemies ofleechdaiatysointmedutedrinto reactor

10, and to use_ele ts 30 and 32 in the manner
10, ki V5L 30 0 Sork s v APt P 50YG B oHpg) temperature)
to cé%?ncg%ﬁoﬁseﬁ%ﬁcﬁﬂ %e?%ﬁﬁ&f PR eheigt DQydrdl: Inlso¥eSéBddidnBnts of the

enbodi nents "of the inventron,”a transition during
invemfionat i toamsitibn adurmgcomarat{on. gf a tehetor ¢¢.gkithat af Fig. Jor2,39r 3) is

. kS i emented. by controllin ces ont ral

mplSdr) L CRUER A RIECR SPPel P aba, af  Bftnary pigaery of the

prodlR® had aP BplifBl stakidbtval@ ahe tadtl oft die tesitibn Othe tpdéduct produced
transition, the product produced during the transition

duripg slacisansionsepiey tavbamnply yath the dnitipl sppeificationgset ¥ st tinge due to

a first ti d C i . i e
oy B MBSO U5, BBy A 6P i
spesifiefiidnl g tah mhespﬁo‘du@triﬂo?dbed !ﬂ[lﬁﬂgl trt]i’te qaac_ctiil_nnl&dsdéi uoicogptyhwith the
iniigh eeciicaen 4% WO AROTTS HBHRCBh B! AN s afue of cach of a leas

e i FihtloRABE ot BrrR QR R knsit
Onepf Op@?%l%g&# %nm@rﬁﬁng@iggﬁ?ﬁdga? on set at agti e Shen
thatchti leasigsub$tentiallyresirtciden withahe &itst liewst subst antial |y

coincides with the first tine. [0042] Fig. 2 is a

I mplified.cross-secfional view of anoth fhui @)
[004%193‘[3 r Eéﬁ:t s M&Iggﬁlﬁ%(t F&QSF'S%C\{@B%Y PEWSh rrlcgfl?reg&fldgieaetged reactor
whAE©PEARDE Barvbd EbnitldBed fiRRbidance WhE thd igverdioneTsd Big. Daeactor has
a cylindrical (straight) section between its bottom .
a cdindrigaldstraight) sgstien betwssn its hatiam g @pg ps toh sestign.cng 2 distributor
Wit hi - .2 , i . ' .
paf e EPHCALSE0h BB, AORC BB e Sfuncy
betweaslen puist Riateriah pres@actithin (lelreactordabswe-denses phasa stidiae 88) and

88) and dense-phase material, 8 within the reactor .(.in .
den@eh)gha,s@ngmglqgggﬁﬁ N e EpEOLR egxmluxg%gglilr@%fi béfﬁgq graj_é}t section,
pla@N9, S {6 88) - [0043] Fig. 3 is a sinplified

cross-sectiondl view of another fluidized bed reactor

[0043] Fig. 3 is a simplified cross-sectional view of another fluidized bed reactor
whose operation can be controlled in accordance in accordance with the invention. The
Fig. 3 reactor has a cylindrical (straight) section between its bottom end and its top
section, and a distributor plate 12 within the straight section. The diameter of each
horizontal cross-section of the top section is greater than the diameter of the straight
section, but the top section of the Fig. 3 reactor is shaped differently than the top section of

reactor 10 of Fig. 1. In operation of the Fig. 3 reactor, dense-phase surface 98 is the
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whose operation can be controlled in accordance in
accordance with the invention. The Fig. 3 reactor has
wea 006l1i32dsi cal (straight) section between its POTUSR06/017538
end and its top section, and a distributor plate 12
within the straight section. The dianeter of each
hori zontal cross-section of the top section is greater
bounchaay\ Hehweedi beae thaseo fnatayial sptresan@ Mtithere ¢l mactdm ujabetee densg-phase

ot B By ety gt 56 EiBin 8 1GRARTE G Vo R ouhded by he

stra ﬁege@hb@rpmé 12%dl§uﬁace:98)eactor dense- phase surface
8 is theboundary between | ean phase naterial present
within the reactor (ahove dense-phase surface_ 98

[004dflons e“ﬁhﬁ’@@ deearibeisayerdembodiments Aethedarangpn ity rF%?éence to Figs.

o LR PRI Dk oP U Y BRI L00 Bl @ roion o s
polyeﬂéfm:l inme lﬁusdméd béaierelacmenﬁromm first heaceibe rie redeclt therrgduct has MI

S .graph of. data th
(melf cnd densipfrmiiese % a5 AL Rer fisaen aetﬁewytarg@f Faetion in
wh1bl§‘ tﬁef 1‘6'(19&2 fds bad d’n@a%ﬁ’éi%ﬁét@fﬁlﬁ&efi' Bygt rt@[%@ﬁ ' ?Qcﬂlé‘atlon set.
he product has I ndex density
Spedélcelﬂj_m thednitigl specificitidnaset Sp@mes iMhin th@ Igege frorm 22 grages per 10

minglg% g% hg ﬁléaarrl]so{gv\f@'gﬁtxgp&tgf Elicgg%}%ity ba e('\;/lwu%ae org %rbc?.iZtg\fams/cc to 0.926
graﬁ@/@@ |t 6B ta¥get kpRifidatibh &t re@afdsIVE & the @arﬁg@tfrdrﬁ Q80" @8ms per 10
in the range from 22 grans per 10 mnutes to 26

mmgtearfg 194} gtagsnpes H0eminanes andndansipy jim theneange fgen P94 grams/ce to
0.9£pr gigaﬁs%caﬁ Cfmb tlgn %gs%n%r at}'\l?/ 1?('91 h{[ﬁggergl{b%t tlflr Hoy %bké (Slurmg the

|cat|on Set requires € range

tran@itidAp thaethe kaxiintit aibwtableldeﬁ@itjg o@drshgoe ﬂuﬂﬁg thenttanesioandto 0.915
density in the range from0.916 grﬁlﬁ g?to 0..920

gfa‘@ﬁ/ﬁﬁsapééhatﬂFePf@‘#ﬁﬁlloatf?%Pﬁ 9 Mibdou e weight isHHMD-

is allowable during the transition, that the maxi num

[004@1 | OV‘@%\% SeosELY4 ﬁl‘ﬂ%ﬁ%@%ﬁ a9 bONT d(ﬂ?uﬁlfs%f%riﬂlé)ﬁer' ® mlnutes)

to 915 grans/cc, and that the production rate 1s
andMubs/dﬁiuof Figd4 mdecabmns/&mtgmous I3 ik, of[gnmspeldj} mmtw), both

ass%?lgltgatrfpﬁ gl glgggeéiﬁ%vegqe%% A atgﬁll mat t(he thqjﬂ 8{ @1& gmoﬂ’f is 22.00

gramf@ PN aNeees Wirveb B0 WAL 1@&1cgt%etna tRE traddition PEdiAS iza.nd that MI
both assunming that the initial bed average val ue of

firsy egasestie commly with thninitis aneqiticasion) atstlrzg t w@r@wteﬁe%ndmlrve 50

|
ST IR EO I Sl B sy . = 139
mintitdsh Flpe 4 assuheb thpethe finsaitansous atalue of MI & élﬁﬁged w1th a time

m nut es and curv&lﬁSO indicates that the product's M
congtiapiset &% howrs during the teRElieBy get specification at t =
1345 m nut es. Fig. 4 assunes that the instantaneous

O 2 it RN S Ay Sl B
curvendl oﬁngS bahbMen@géa@ensdmmty i(im Lumﬁstoé gemsQen ae), p@th assummg
that &1% 1n1t1a1 bed average value of density (at the start of the transition) is 0.922 grams
per cc. Curve 52 indicates that the product’s density first ceases to comply with the initial
specification at t = 580 minutes and that the product’s density first complies with the
target specification at t = 735 minutes. Curves 52 and 53 indicate that instantaneous and

bed average values of density first begin to change at t = 450 minutes. Fig. 5 assumes that
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curve 53 of Fig. 5 indicates instantaneous density (in
units of granms per cc), both assumng that the initia
woedcasenage val ue of density (at the start of PCiAIS2006/017538
transition) is 0.922 grans per cc. Curve 52 indicates
that the product's density first ceases to comply with
the initial specification at t = 580 m nutes and that
instatancpno dalee 'of deasityi isychhngedt withy ﬁﬁlmwowtarﬁ af K7 Beyeduring the
tmnlglemflcatlon at t = 735 mnutes. Curves 52 and 53
PHdl'cate that instantaneous and bed aver age val ues of
density first begin to change at t = 450 m nutes. Fig.
[0047] assUBe INEIFIESE Aidicans bus avahgeslvﬂf(hﬁﬁﬁtsidf)grdrm per 10 minutes)
changfd with a time constant urs duri

0.75 h
and cpEs1; afdrie: qmmesaasrt%m@@%ﬂl% eamenpas (atpes), both
assfh\ﬁﬁ% Qﬂ@gﬁ/% ];1{1&5‘1 BHY LRk VARRGE mr(atltﬂe 'Ha?tu&eﬁil: t%ﬁgltlon) is 26.00

curve Ig. 6 indicates instantaneous
grams iptss 1@ nigutasrsCipee 54 Gndmateet Ehsay Mibiwisth cas ssutmi wtgnplm atitht the initial

ekl DSBS Lo L NS O ion

= 137TSRSS cubids M add $5Indk@as®st fnStafRRBON dffdtﬂédtaﬁﬁraﬁ: values of
initial specification at t = 560 m nutes and

MI fiirstshegim iplchesgenstt h tithe befargét= §p@aninliteat i Big- 4t assumes that the
ves, 54 and...55 i.ndi cat hat
inseiitdgenlly MALES of B 5 apitieo B 3, LR, Etlsfnk 2R10.5 hours, dpring the

trads@ioghange at a tine before t = 560 mnutes. Fig. 6
assurres that the instantaneous value of M is changed
a tinme constant of Q,5 hours during the

[004@;} ans Curend6 plolbigeT indifajes bsg ayerage gensity; (erg@tcgsgr@gﬂper cc) and
curge;?f ?%fggfeﬂgﬁ Yes ihdarttebis &’écnsﬁg HRmk§ f 3?31(;’ ér?uﬁdﬂ? assuming

di cates I nstantaneous uni t
thatothe gmlamsquieavemgb vabet ¢of demsityiatgha btatt of hhe trmnstmum) ib @(926 grams

aver e of densit the start
per B ahots Fhidfeates B 6 i snoes oS Bimplovig U Jaitah snegification
at £ Ratyagensidis, fdnds that &8s Sﬁoﬂ&t’%OHE{sYty\’\Msh ddﬂﬁ)lieﬁn Witk the target
specification at t = m nutes, and that the

spegifioatingt atst di99i mynuer slflgcis rapduness thit instahi@nequsgetue of density is
i fication t es 7. assunes that
Chaflgscf ﬁ Csontsl tuoeﬁ)cfs'slgo El?ﬁ the 't:ﬁgsﬁté%% with a tine

constant of 0.75 hours during the transition. [0049]

[oo4oyr ve Cubvedb0 bf Big. 8 indickitescdicdavorage densiggen dmtssmft grarfi$ per cc) and
units_of grams per cc) and curve 6 1 of Fig

curyq,aff eiakigsS inddqaiginianreons ARty (nwits ef gaTfoe P%?n%OIB@FSummg
tha&gaz émﬂglt ﬁkdafv% %u{efatdem@ 4 Eﬂfe‘ Plrt Bféleqn@ﬁ%) Mfﬁ 998 grams

nsit he start o e transitio is 0.
pergra@ervp &0 1nchat€uthaed&&1ty hdstecatses to hamplyewgh tl;e Ihlttai; spec1flcat1on

cea to co th the init ficati,on at
ot 60 PR i fih o neropes i Spn ST aBh | GoReR Pt e target
spebiPIRRYdie &t W—H?St Rkl 98k, 8RR&IhdsC@Ri RRtadtankods VR of density is

m nutes. Fig. assunes that instantaneous val ue of
chadgetswitly ajtigne constant of 0.75 hours during the transition.

[0050] Curve 64 of Fig. 9 indicates bed average density (in units of grams per cc) and
curve 65 of Fig. 9 indicates instantaneous density (in units of grams per cc), both assuming
that the initial bed average value of density (at the start of the transition) is 0.9221 grams
per cc. Curve 64 indicates that density first ceases to comply with the initial specification

at t = 560 minutes, and that the product’s density first complies with the target
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changed with a tinme constant of 0.75 hours during the
transition. [0050] Curve 64 of Fig. 9 indicates bed
wavercager4glensity (in units of grams per cc) an#8CTWSY®6/017538
65 of Fig. 9 indicates instantaneous density (in units
of grans per cc), both assum ng that the initial bed
average value of density (at the start of the
spedification tat (ong 13%) mimnesl Hig.ahessyaes deat inypntancoys jvakilecdtdeasity is

charggﬁa&llﬂq xftslézi 35 f?%@%}%u%@ui?lgﬁ% tfan) t{ a: htehlem tial

product's denS|ty first conplies vvlth t he

[005{}ar gelrS petisé iof @tribodingdntd, the kB/éRtion i escthdd for dktermining initial
assunes that instantaneous value of density is chan% CFI
condifipns £or @ traasisign Siramyanginitial 2eacoN, 052 HESt At igg) so as to Teduce (or
i S P Rl Ay b hy RO ABOIS e curn
transitiodi $ome snbodingents afhthietinventiy€ mosthathalsoideicahinegaefeiroth process

fo a t e e lon) sp as t.g reguce m ni.m .or
conlsgh SESRafor mﬂfﬁﬁtqw)%)tﬁ% fansifighnsotot %?%Pdtj?%nﬁse afsG include the
steprsr%tf QEdid n% i %%ﬂccﬂiﬂﬁtﬁ(ﬁﬂ th e fnre?e@fédt 1hﬁﬁl reﬁ@ﬁ@n conditions (before

nmbodi nents of the inventive hethod al so determ ne
1mptmmdwng e tmmsxt@m; amgbthen unplvmenmg ibs tfapsitipmih @rmeniehdetermined
t he .transi enbodi S0 i ncl,ude t
in okt o8 iy B T e 51t st e end of the
tranfi@herred initial reaction conditions (before
i npl enmenting the transition) and then inplenmenting the
transition (in a nmanner determ ned in accordance wt

[002he | HyeMpiceinppedimeatsh of dhgenvention: WK ebihs tareht atropertles
(spéc%e e rren%l &h tho { i BRELELYhn ie@gﬁg]targ{t s{tﬁhéah‘c‘:ﬁ 0 set) that can cause

e I'nvention, one e product
prouictioa rof ingsre (oﬁpgtadé peediubtydirotghthe tensition ithedn can any other one of the

speci fi, t|on set .and tgrget s C|f|ca
propicya iR BRGan B ety HiPeerOF FObF LI 6 ST ERGDY Eh gensition
whédReinftfaARd 488 C#'é@ﬂmﬁ@(;hsaﬁﬁ et Rith aneigkf 41§7ﬁ1 accordance with an
properties 1§ i

ntified as the prlrmgi;“a erty
embpslimentanfghe invieotipmphe memaryt propettynat be od YId‘ﬂeFmHlmg that

and target .s fic r et f n.
moft e AanRET g ehEThe RBeBOR AT apRilsietioch Fied ¢f iteren
way)) ichiFail tBrRR{I¥ Wltﬁ%ﬂb&el iflial bjecHtaliyn skataad Mr@bmdlhaﬁtlon set
nmore product produced during the transition

duei tgpInoneomplipnee of 0vg inseReryt Ue.f her @ﬁtnawayg?p%{h Vigh |the initial
spe{:@lcgt?c{tlpgset/%%}il #alf%ep ?llg&lﬁcﬂﬁ?h géttthﬁi ducbot%%oflb?‘rﬁ}gﬁa%e 5? Enﬁtgtﬁer of the

on se ue to nonco nce o

proﬂﬁ@@ecrpteytle(s iwith theﬁrtiﬁalmpecrrficamomrsepmdttyﬁgemﬁehlfich@on get.t i al
specification set and target specification set than
due taq, no, c

(005 ope iPaRek i kG spratic Sydople unetiost 20f i igatified as the
prnhétrygﬁrt) éi‘g)eﬁirfthé: ?f%t'ls%br?%ose[ Ql@cﬁﬁ]an@‘?zﬁ étds%écfﬁti@aons are set forth in

speci fic exanple in which i's identified
F1gas4 9 h@hepsmrt@tyonp nogrelying Figs. 4-héndieamtetolbowingose

it %he s&}rr}l%lattlon gsturr% %hat M:la cﬁange a§ i ﬁt 5 Qhs IAeIllsnty is changed

as in Fig. 5 indicates that 104.4 Mlbs is the total amount of off-grade product produced
during the transition, 104.4 Mlbs is the amount of MI off-grade product (the amount of
off-grade product produced during the transition that fails to comply with both the initial
specification and target specification set due to failure of its MI to comply with either

specification set), and that 18.1 Mibs is the amount of density off-grade product (the
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Figs. 4-9. The sinulations underlying Figs. 4-9
indicate the follow ng: the sinulation assum ng that
woOhodesisziaanged as in Fig. 4 and density i s chargeasame/017538
in Fig. 5 indicates that 104.4 Mbs is the total
anmount of off-grade product produced during the
transition, 104.4 Mbs is the anount of M off-grade
amopniefueft-gladerednstiptodu¢edoduringrthel rapsibeuthat frils doceaply with both

during the transition that fails . .to,.c I Lt h
the it 3cicanot A8 ireEie Sl ook ahS e BT ot M ) B pomoty
withtighe SpekFidatitLse®f, its M to conply with either
specification set), and that 18.1 Mbs is the anount
of deteisipulation astmingthaidWl is thapsethsuiRtiso a1k degsityis changed
.pr d M . L1 t '
as iRTE D AR R0 £ 1 G 1Al b cbEbrah B pp kL produced
durif@ €@ thdreRicnOM. S dllbsl isetht andoant oft M1 off-grade stedusit t andtthat 14.6 Mlbs
. .comply with either specification set); the sinulation
is thg canpnnhef demsity ai-eradegiegisbd as in Fig. 6 and density

I's ch | ssfid | D Cala88ed Aot 198 Ga Bshsits is changed
t he tgft%g g%g%%?ssg?%cﬁ%?ﬂgraéi p?r g%luct pr%du%ed djr?hsgc nee
as ih gt 8 amdicdtésothat 9455MMshis thes tathlearaomon roff off-getle product produced

of f-grade, pr and that 14 s is the a t. of
v gk 375 30op e eounrier NF piTEedSrod S iR 13 dos
is tHe@louMl of EenSRPBIFaRrbdudrifd 6 and density is changed

as In Fig. 8 indicates that 94.5 Mbs is the total

anmpunthesimplafion awtming bauMl ipelragedas WuUriefyanddensity is changed

transition, 94, i S. the f - Qr
o ipriSiug o Biter T s oy oBe 1B HBOuR ot e Bt B8Ry produced
dur@bfthOfradaid 90419 Mibs athe tah@usi oA bifogradspiadudigartdnabe M.5 Mibs
_ is changed as in Fig. 6 _and density is changed as in
is thej agnougt phédpnsiy el-graderproduct. M bs i s the total amount of

of f-grade product produced during the transition, 94.5

[Oosgﬂ 4b§ ;\IPB&hﬁlea Mo dVhe QhderBE a8gs PA9dYLHicardNhtt Bdke product

S I's the anount of density off-grade product. =
prod@8 4jurifigube ttahsition iad ahplomsntethdn aumadty iof dififersnt wags) fails to

i ndi cate that nore . produyct. .produce uring t .
o1 o e T CHEHeiph SV STpetofocsititipn et due to
non¥EMpliarfcBidf Mt FitoRh ¥pavifidatibRisbisttha 8 td Adncompliance of density
speci fication set and target specification set due to
with bathopetifigation ssfs. Dhisvsuggestothnt M e ok densih is tresprimpary product

due t.0 nonc | ii_ance of it it h..hot )
prog%gyci I?‘i %%ctolr%ﬁ esea}{s}l. ﬁﬁehil%v(ggﬁ%%eléte S 1@%&? Rl\}ilt Mo, grimaty product
prop@Bis tary (dn8 Whed pypicElyy Her eshifieined bypaiditjonal sinadatinmd ahateassume
with the invention, identification of M a ri m

tn, N g, S p r
otheyr wéfipd tcopeibigry aY theatiart M dheusiansitioy spe Athss)time constari; values for
M?rgg | l..Ssk:eHl ati ons that assume ot her
Chaﬁ%lp{)fl a C%ﬁ%s??%%ﬁ%@%%aé&@? g'rt of the transition and
other tine constant values for _
[0055] Some embodiments of the invention (in which one product property is

identified as the primary property) identify preferred process control variables for
implementing the transition to cause the product produced during the transition to go “off-
grade” due to the primary property and due to each of at least one other product property
at the same time (or substantially the same time). Preferably also, the preferred process
control variables cause each non-primary property to reach a value that complies with the
target specification set as late as possible during the transition (but not later than the time

the primary property reaches a value compliant with the target specification set). By
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change of M and density during the transition. [0055]

Sone enbodi nents of the invention (in which one
wonromuce74pr operty is identified as the primaryPCT/US2006/017538

property) identify preferred process control variables

for inplenmenting the transition to cause the product
] roduced during the transition to go "offgrade" due to
implemeenging nihe y trprstinar vying ntich URIOEess eemittobfvaginblesasachonen-primary

R A R T T N —

chapgec bErdacltl ohqERSEY CRBHerDl iV afaxahized) 6@je® ©agk other constraints
. non-primary property to reach a value that conplies
imp@ped-ntageordaicy atithsthe &1VendeR-i on set as late as possibl e
during the transition (but not later than the tine the
i ma t . iant . itk .
0 ot S aeanh pliEA b iin ST AR (dBhitd Mhe prinary
propertyrier thearansision yvhese mitial and tsgat optaifidatioasetalatesses fozdhdh Figs. 4-

nan-.primary,. property.i.s.changed. rel atively sl
9 o dpaiged e FifPo i Chei el SBECHIEhion S e B Gr i 22 Pg grams per 10
minGR3RYVII 2 26REE AR PePLd Hi?ﬁlﬂesnal'n‘aRﬁit_tO(9225grgﬂi§ ?&' &2 Ye sity < 0.926

subject to the other constraints inpose accor dance
gramis phr cheandribie targeinspe¢ifioBsin feo reanimaphat,0.80b gsinteper A0 minutes <

Lment in.which M.JsS | tified as the pri
M AL st To Hinibs g ROAOTR st e &5 s Kol £ TPy erams per
cc).SHRCinitiat @bhdiflokeindicated byedurfO54 bf Fik. [ &&1 cve 96 GRFig. 7 for the
indicated in Figs. 4-9, the initial specification set
trangitigni (.es infial bod ayerage Mk =p24-0Q @rémn peed0<miputesp gnddnitial bed
r 1 ' . 0. r er; .
ave%gggifetngﬁi —O?)gé?gn g#aZr?TsB 6%2\ rCE)E g?mgrllqlggtzt%% a@g@gg tof &ig?ade material
prodypedi durtgt then taaditiore gHbweser} h&ho@tﬁﬁkngremgaﬁeﬁ dfOthe transition
mnutes < M< 1.20 grans per 10 mnutes and that 0,916
cont Pf_ﬁmswgfsrﬁs%_@é%éﬁé%@{d@g%bgfbow%@ep@maé ¢pndifps indicated by
curvddi 54 alndCondifihiBfiSes Mlﬁﬁeeﬂna%ﬁa‘f Wr¥&uchidn Ofn Eécgrdaﬁc?with the
curve 56 of' Fig. 7 for the transition (i.e., 1nitia
invésgign e prgacik only2®l H1y aheffgeade podrichu it esquimm that both MI and

i.nifi bed average density = 0.926_ gra cC .
denify b oot s A S gpaintt B GF% bEborespectively
durfdgthé@ardsitfont r ansi ti on. However, although

i npl ementation of the transition consistent wth Figs.

6 and_7 (including by choosing the initial conditions
[0057hdi chnplgmspting the Jrapgitign deonsistent vith Adgs. of fangr 8 ddncluding by

. . . r \Y; . .
eno i B SN T SRR Sl BB A i
by cheqsihg € inhiai chatitionMindiostedlBnsintvigs B4 acdédigsh mafiiniley off-grade
[gi,. e.,. Wwth tine constants of 0,5 and 0,75 hours
matpidd preduciien 1 acsardanee WHB the mNErtiandRy Prasiysirg only 94.5 Mibs of off-
o AN Lo b Ei
S S o LA RSREAt with Tkt b Eid o sather than
Figs. rfd aedit8e dbr Bige U ued 754s prefer8@) becaubé gsnotbordpdnidimizes off-grade

.ncl udi ng . . . . o .
matgrleﬁ proéjucu%n in accordance with the invention but also eliminates the requirement

for changing density rapidly (i.e., it specifies a much slower change of density, with a time
constant of 7.40 hours) during the fransition. In contrast, implementation of the transition
consistent with any of Figs. 6 and 9, Figs. 6 and 8, or Figs. 6 and 7, requires change of MI

with a time constant of 0.5 hours during the transition.
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by choosing the initial conditions indicated by curves
WO 2%@16/13,5514864) al so mnimzes off-grade materi alper/us2006/017538
production in accordance with the invention (Cb
producing only 94.5 M bs of offgrade product).
| mpl enentation of the transition consistent vvi th Figs.
6 and 9 (rather than Flg 6 and 8, or Figs. and 7
[0058]s prléfmr:fea@dkmetag@ dor fidentifying |pyefmrﬁi izl C@idlu@ma process

con n;ﬂt 35 P@gs gr Od é@‘ ¢1ﬁ%aéc gilrﬁj ?lgsrr@% %%dy; ﬁ%&t tla? conditions

and gﬁﬁédstcbnfrapi’e@iahleé i3, thodd of TN i6fdnd T) mdﬂiﬁﬁrﬁk@wﬂfgrade material
change of density, with a tine constant of 7.40 hours)
produgHemh gnalwdes theipllowingstensh contrast, inpl enentation of
the tj S 0 n
Lhe {AQURH g FARSLARRRs My B0 SonhOS BB teP e e
produict ﬂiro&udedl’d‘mrmg risd taisitivin t0 gb ofioguade duk fogch bensidered non-primary
transiti on 0058} A preferred thioaglafor identify g
ProdyeEiTapFBH(lienidensity) @b iS?IF‘%E%T sube dlasssagns {1 as the produced

pro%@f g@eg ﬁﬂ@ halif rH'le ki af}F iéﬁb% dxtf ’Hﬁg Phit eﬁac\bhﬁﬁlons and process

enti bl ed i ons’ and process
contn:cdnztarlableyeunsml:dnewm Flgs 6 antl Gsee détefrniged. Iin Egcb Producaproduced

mnimze off-gra erial production, d t .
durifl e g et STl i togBF ey Diobsi (VIR ¢ g0 minutes
Havi{g08&8mni A8 ;9 i@ (i ab568S nfifads)C SRt & aRfe® Hdt process control

produced during the transition to go off-grade due to

varighlen thed rrsule e FigoR- pe | dﬁ@ﬁrympﬁdom@ﬂuqsr tseprogugti preduced in the

tran%lglglisl ﬁ(téy%) 8%‘ (ga é?eo orrls tglg aP sta%llr ag%x g(ﬂ gg@e Iﬁlgh{enie without

incredsinFahy opéal aioynt oftufiS grati®piodatt prodibed idotisg medraﬁm@ﬁs@d
control wvariabl es conS| stent with Figs. 6 and are

det er wmtermmms grefgredyipiial eandifiony 38d @resess qvgtrphwéanables (e,
t
thoskc @Hﬁétéﬁtqylwg@ 6 9hd 9%%18@ mus%éjzgcél C%Eé\t}[&ﬁg 'hgﬂ?»gl}r{n%r%gﬁ)perty (ie.,
denﬁltyl) $o tdank a(value tﬁﬁ‘iﬂcompimt @dth, the Ina&getmptmﬁbatxml seess lfedas possible

R385 NGB o6 e PR e it o B s i

ta:rgEtr ﬁﬁ%fffcht%’h Eé%) 8 ehdse tHE @Qﬁiugyﬁrddﬁcéﬁeﬂ\ﬁhfgyth@ttratngﬁoﬁQHPgo off-
m nutes) wi thout increasing the overal

grada:rdmﬁo e@«r:h wml@r@d@omp@mwprpdlm peedrig(F. c ngensuty) at the same (or
tr nd the deter ree |t i al

subg Y th Sam S OF dts PR, Pl P SUF ok Bt 4 e primary

propedtys ifd ®ithow ihdtedsigSthe@vail ahounbhat oﬂffglﬂ&% pi‘@@tbst produced during
consi dered non-prinmary property (i. density) taq

the wangélipng I/ Higu 8 thadansigy ﬁbprpégct\mcr\m@% éultn@ﬁ @ettransition first complies
at Le (fhyt  nat

wi E{%Ctla{é%{: %écﬁﬂ:aﬁﬁﬁ rIt r%a : 92?%1%@?? ye{?xrdggcfﬁg 6 g}%vglﬁ}é’%e product

produead darng kheetsansition ﬁﬂsmdmpl%twﬂpew thigeatpeoificatid) setrd t = 1370

. cause the product produced durin e transition to
mingF gHAYEE deleTed AbFrectmRs dir wiia) (YHPUBF AR PSB! Vaiables
(1nc IAREhY c@?sitﬁrg fgﬁﬁ?ﬁ%ﬁ%?dgg&g}ggﬁpr e uci{nqgl S@Ql%t?éﬂéﬂrﬁﬁédyso that

e ‘sane) es of f - grade
the cﬂaesnyo of hprodurct maoduced during the transition first complies with the target

specification set at t = 1370 minutes (without increasing the overall amount of off-grade

product produced during the transition).

[0059] More generally, some embodiments of the inventive method determine

parameters for a transition from a first reaction for producing a product (having properties
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property, and wi thout increasing the overall anmount of

of f-grade product produced during the transition. In
woi2e6/18214Be density of product produced duri ngPClaIS2006/017538

transition first conplies with the target

specification set at t = 725 mnutes, and in Fig. 6

the M of the product produced during the transition
detefmiretl yoaplinkisl wpedificationtsst)get a dprget feaction dor pedugingta target

prodisf {Haying, ARRET s AP PORE LY O iHEe) SR ICAR Sy, intfuding snitia

reactiohl Cﬂa‘f‘ﬁh&@rstfoﬁ"ﬁzoﬁﬁﬁékﬁ{gt tHeOfragdt@st0aid tien Tbhstantd Fat change of
result in Fig. 9 are determ ned so that the density of

proguch paremetsrsodiuingdhel trensidon. e shewndn £is A Of thegnethorhpan @glude the
¢ &*h the target specification set at t = 1370 m nutes
s epe ‘thout increasing the overall anpunt of off-grade
produg) deteRtinGgda frimbrgproperty o@hs iptdduo) frofnhd ﬁopMﬁee specified
eneral ly, sone enbadi nents of the inventive

by tg@tféﬁl%hsﬂ@lfﬂféhﬂaﬁﬁ?té\ﬂé thestarget spegHicatioR et (Stemse) ?ﬁ I?Igt 10)

react u th
pr opekbgl ese(offntuge}lglgnqj1 &%i![ﬂgga%aﬁﬁe?gfjtﬁ%e é g” ?rfo y (a the start of the
tranivion) tiet geihimzeds b gnbdtartiafly adintmirgs ahet atr@ant pf offtgrtde product

hayi opertjes deter ed, b
prodysgd FRrlebfl s, e ot p e Bhing g tansition to cease
to dodd i@ e fiRftial 108 sbh& 4 FRASkhé @& @BAtdid B or during the
conistants for chanhge of product paraneters during the
transitians dud tomongempliaen of theRprimarypropenty wigh Hedngish specification set,

clude the ste det.erm ni.n

ond e o okttt e, GO cbpitare ing B erpirog to fis
contply W@ thdtdrgetlspsdtaedtionGet hNsee6hd ane di fige &l @ethe transition (step

specification set (step 300 of Fig. 10); (b)
3020 theg.0kiand a starting value of the primary property

at t r

(at P8 it mrgg o i AR g{)&éngaﬁeawf@a ibd finfiFy property of

the pf@ﬂuﬂbathrﬁﬂxuplﬁda@lprop@tytﬂmg orensfithe pﬂmpemmsgscﬁlserttm the primary

product produced. during fhe transition to ce
DroBSsRpISpeHiEhbY e imiial sapmﬁﬁaém FL304 J5F wager 3pe3ietPa oD at the
[
s BBk AREERBEY USRSl i primay
propqmcdlfrn@ahe trangigon, saok thad teeggoding pprduced giurptgaqbe rtta}asmfm ceases

the uced. dur. the transitio
Pyl che BBt Srgieealot des sy PO chidlitd o edihyseid non
prlthb:?%r@ﬁedyhﬁuﬁﬂﬂe afitihihpetifidasdn scdat(StigRe BLAgthe hiafsition that at
10 (c) determnlnfg a starting value for each of
S

leash subsgaminllppeingides with therjrspimp éstep 3 ofthig oduct (each
non-primary property being one of the properties,
her
ool KRB R T B RS e PSSR o M coppans fr

chaﬁget of @ich tshid mohagrimaf pedpertyrsacsthat eath saraﬁmﬂxeprﬂnmyrpm;gpr@ of the

time constant for change of each, sai, on- pri mar,
product produced during the transition first complies wi e target specification set at a

time that at least substantially coincides with the second time. In one example, starting
conditions (and a time constant) for each of a secondary property and a tertiary property of
the product (and optionally also for additional properties of the product) are determined
such that the product produced during the transition ceases (at a time that at least
substantially coincides with the first time) to comply with the initial specification set due

to noncompliance of each of the primary property, the secondary property, and the tertiary
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property during the transition, such that the product

produced during the transition ceases to conply with
woOhersinz48al specification set, due to nonconpbPCamse06/017538

each said nonprimary property with the initial

specification set, at a time during the transition

that at | east subst antially coincides with the first
Proﬁﬁr%(a@ét%?ﬁo%h’ gso Iﬁlegaddl@nal Pm&}eSPmﬁle&labmytal speeffication set,

0 nc des t e & deter
and GBI b iR e SRl P RRb e piep raRyrey (and
optts)nﬁigy dlbatheed@ifionl }_&Qﬁesy of {Rfodice pRIduYeddurindahe transition first
uc roduced uring the transition first conplies

Conmlteh “thh ﬁ*r@?éﬁperrtfe‘@rm seltat @ impethatzat lepst substantialty egincides with

e 854 U 0 bt LR A BB ORI i o

subétamtwé]eyczh) dfe sansetns d\arthe priapey pyopeftsl, and €4dhi @dnyprimary property
‘%8 g of the product (and optjonally also for

reachidi pYABR AR CARBH#IcE; it 8\@ tpagst ResHiration it @s duse @b ppyside (but not

lated r h n

e 5, Wi U, GG BERPUSES U T hOAEL e s

Spe@ﬁbatixindxes) wh tal to eaxfiinizet the itiney) comstano g ghanie h:f teheh non—prtmary

injti I specificati.on set due nonco i ance
propghy ﬁttgllﬁ%‘bwf% it AR (58 forpdme m&gpw@&%b@m taﬁﬁange each
nontﬁirﬁné@ ik RICY PoPREY fe¥atlRIYKIGRE RRRk e @Arﬁﬁtcﬁth»@ithout increasing the
additional properties) with the initial specification

amay@f of preduesd oibl-giade prodpeti mary property, the secondary
property, and the tertiary property (and optl onal |y

ot 55, DRI, R sUSREE P GRS g s e

the stap gt specification set at a tine that at | east
subst Crt,i ally coincides with the second tine. Each

non-p ”B‘f"é‘ﬁér ¢ tiapgitien By spngeliiag: RSP@QS@ pgl@{gvl vggiables such
t
thatl(ot‘rﬁg peirﬁ?a;& aﬂ%ﬁéi‘tgl é’ncﬁ%%:rlll %?cll ?rtgﬂ?rﬁﬁaﬁ’% s yh? SYartmg values

deteymiingd innstepsnib) iaadde) wi the stire of dney H’ansmmaﬁldcthe matdt&eproduced

the ti
aurfiE e s PaRene) B Srombar e rtioncBihsionaa SRSt e due
to doR€orhPIi:618¢ of BRCprith tprgﬁerﬁﬁ“év)th tﬁ@ iBfall PelRAEZ Rt taH@ ceases to
ti me constant for change of each non-prinary property.

comply athtthe igtipl) spepifieftiqnagat @lue o goncqrmpl@m@ pf f:qphc&atd nog-primary

pro%frtc};pgzr ;tﬁr@gfdtlgp)s%%c?ﬁ&q?@%gs% g(r: Ihtﬁlale (H.ﬁ' n@lﬁgﬁr%)qsqt?n %hat at least

substaritiadiytcoimides adinthetthet dimeysiep 306 PIf Fikiciey. Afrhodyl @ &he reaction
oduct [006d]3 %)tl onal |y, methods including steps
prodgsp candgeemplayedyig Aletsrminefhe prcesy %trph&arwbt%t(ﬁg éfmprature gas

corn% 51t1()ﬁi) cbxﬂpﬁcrﬁfg%nédrﬂ a%t:ﬂgléttregaﬁt' &)E&Furgy aﬁ(?/gf yS;SP %omposition)

rocess cont var suc the pri ar
con@olﬁdents;ppa(d)jsoetaattnlh‘éihsiarrtameops | pratdyctprogeetidsyhahia e sitahﬁng values
starti.n es termned in s s, (b) and (c) . at
decgirief BibeiabE rad by Bh S et ek "B ribetacety GRTitob qarisbles (also

referred to herein as operational parameters) is varied as a function of time to implement

the transition in a manner consistent with steps (b) and (c).

[0062] In some embodiments of the inventive method that include a step of identifying
a primary property of a product produced in a reactor (from properties specified by an
initial specification set and a target specification set), the step of identifying the primary

property can include the steps of:
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during the transition ceases to conply with the

initial specification set at said first tinme due to
woaonwaspi4d ance of the primary property w th thecrmistioab17538

specification set and ceases to conply with the

initial specification set due to nonconpliance of each

said non-primary property with the initial

speci fobtraning rdagaet(e.gt, historina, dimilagds e modeisd tdat) inkdahtive of
. | east substantially coincides with the first time
ins bS8 R blgptt RSP B bt uieed aiPasristouere the
prodadct ib prediupedied flhliAatRATeARor) 6 SHcR &R 6 dFRM Tt Product properties

variables (e.g., tenperature, gas conposition,
(whegsrbinis igl PosiHE® sitegeshbefpica duang, mnd siter the tzandition, for a number of
. it 2d in.st.ep (d). so that
cirefl kRl SOTRE Do Alty AR IR bE 1R TRab bR 4Bt the stan
of the anhdithgn;wall ues determined in steps (b) and (c), and

SO thai@e' ch of the process control variables (also

r ef er AEAIEHNE &} RiePrigaary PEIP&ELY SRaof Bigrnapdics properties that can cause

H@etoRthrafoR JrHBal fot B | e
prot ransit i_o(r)1 in g&%%g%&rhcg g%‘gﬁfgsﬁhgr#ﬁ\?\iut%ﬁ%me%% %%Otgeﬁrdone of the
propexfies.[ TS 2jan| be slone asnfolidiveriit & détetnimed nivaenthie Vieansition can be

. t had, t hat i ncl ude step of .identjfyin ri.mar .
imgJEHERR 3 B 0P A BOE 8RO e B aRits e i rip bomaply with
eithRF ARETiti-R Sp&diB&tioh 86t BY taBddt 'sﬁéctifi@é{tiﬁg nggl%é g)]?ﬁérﬁ:em?yﬁ%nce of the

.and a target specification set),
PrimgyrRrPperth (it grepinitinh speqpfication tsgt arathtarget Ispetéficdtionseypsnd it is

fi..Q LRI ata (e.0.. historical i nul at ed, .or
s BEBRARLR 8 AP Aol 4 biBlenol LSKESBle o amoun
equal Ao breated et the Firtearflount PETof\RIRISo M@ AR faRS tVBSKBly with
.,the product is produced in a fluidized bed reactor?li‘ln .
eithep, heginitinl specificatipp sptedit targeh spesifiqation settdusgo (naneemapliance of any

o OGS ESE BERTR f5L ATRRRE plcion .
properties (conpliant wth the initial specification
0063kt ) dm otheeembaditments, thh encthiginacienthe steps dflent i f yi ng

That | CaHieLRetnb pBRTEL SfeH et e gRrstnhbEephauE tion and
initfU chitget thfest ([It_éxnﬁégiﬂuﬁﬂ% ) @RarzR Eadll) %f%ﬁv\gﬁro?t&%%/)g&ld e constants

properties. This can be done as fol
(forgeranging wach pleducttpyepartyadiging the treasitipe) fonppeimeary @uodsiot property

S I first ampunt of off-grade product th
(o b SRS Sorlict: b eesPRProfhle: ProneRteE B PgE el M1 and
densiey), aid ¢miopaily 519e6hd bicabictddBRhallee,, tertiRe!) pRsmRct Hop&ities; and
of the primry. property fvvlth the initial .
speci {PcaetpErining: opgreiangl gatemerst i(¢-Ee demperatiee,) gasagqinposition,
T rm h nsitiL.Qn cannet Qe .
conkdnoht SR El, Feflith PR 3o RGP o ror settng
instgntendons valuanof the piodust paperties to ik opfifnal stadlirgpraliiy @etermined in

that fajls tq c ly with either the injtial .
Stepsgzcﬂﬂfii Ci?_é‘?f{nemn% gg@&ig vegy greh of the prsratignabpargwetesygs @ fmction of
timé @ GRAEILAYEE tAhsiBBY in a manner consistent with the initial change times and

time constants determined in step (a).

[0064] Typically, step (b) is performed by using a model of the reaction process that
relates the product properties with instantaneous values of the operational parameters.

Preferably the method also includes the step of:
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ot her of the product properties with the initial

specification set and target specification set. [0063]
wonomiibens enbodi nents, the nethod i ncl udes t herPeras2006/017538

of: (a) determ ning optimal starting values (at the

start of a reaction transition) and initial change

times (for beginning to change each product property)

and t i(Peimpernerdimgshe fransitidnalpygtongrodlingthp pperationgd papereters to set

e S b e ST S R R e o,

andOEIRPeE the (BtditancbirepRii@r propatied idvh Bthef @PNididt wRiQach said
optionally also one or nore additional (e.g

initiah chqnge yimaangddires constpe deteamined iristepYa)det er mi ni ng
operational paraneters (e.g., tenperature, gas
NpPoSi, til 08l 1] [, pressuke, .
(0000 ot (i ERBBARIES, U Bivehiath, bF Ribdlce BLiREHE Sygne e
initied | and stargiet trévetipmso furesinp fihpednhouds df coff-BeadepesifiBdenerated during a
Startqj#rﬂ val ues determ. ned in s&eE (a), and . )
rang OB R THITRQIUCHAR £b 2y dt{jaldain Peeduch ey e pippesHes determined by an

initRA s AeERi G idn A8t %o bynat 1Rm dﬁét’(HaJig% %ﬂ@teﬁ{e@; ifatme;nifaged by a target

transition in manner consi st ent
speeifigaigen sqthrean b sighificentiyoreslieatt G@nd gireferabhethinimizdd® fin accordance

o, P, LB 5580 e LSS BN procuc

propérfied! ¢lvitRinOMe ha &S aldvidd %ﬁ%ﬁ@iﬁiﬁﬂeﬁé&fﬂéﬁﬂidﬁ%t?fat HRestart of the
operational paranmeters. Preferably the nethod al so
transy gy fetypiqabersbediments( by seleped indtiali ragin preduct propetties (at the start
L j the operati | paraneters to, set. t.he
of Bt (FRHR) il BGoRAHR, s8R BB AT B P(edf MI'S: 0. By

optihalrselengor af uesinill edsin PRAuENP®hEKie @) theavidht 6h @rgLadshfon, off-
I, nst ant aneous product properties in_a manner
sradorangiesp tneHlhecteducadPy /5 mpgh ay Bakdilew he ameuntithes would
b . . " . .
© GORRLRNk SRR 0 RSPyl AOSE) Oyl i e v
allosiedi pg thehipitiah spdcificationl sétdragéte stemoffithe sranstioe sTir. seldeeed initial

. f off- i ated dyri .
res Y BT AL g GRnSoP i a8 PGP b on the

readtBRVORSrAABP PrddeS8S HRLBACE NBM R¥e8N Préduct a]![wro erties. The reactor
specification set) to a final resin produc havi ng

conpiraipisr treeesy elyarmicae andyiarget Prodict gpepdrfies st dre swideled using

SRt Gt GRS BB gpetis Gt e
of fheotttiesitign)t dieririifiddn invi acbordarie! fGthethesRivetod (d.bl alia numerical,
resin product properties (within the range allowed by
graphiealjqagior snalytieal imstheds) ore opicpllymot fwuitiver andomstend are typically

: it EYiel - enbodi nents, the sel ected

lncc?l{rﬁlﬁ@gwlgggfl%&gﬁ%ﬁuci?klr?%bperti es (at the start of the
transition) include resin density and a resin flow

[0066F ope W e néx. dpscriti exampids) of Bymmpiciaigtals etatibioe.@f commercial-

initial resjn.product properties at the start of the )
sca]F:r A8 P%?fubc}.\%é]?%egie poPymeglzatlon reactions) that can be controlled in
accordance with the invention. Some such reactions can occur in a reactor having the
geometry of reactor 10 of Fig. 1, or the geometry of the Fig. 2 or Fig. 3 reactor. In
different embodiments of the invention, performance of any of a variety of different

reactors is controlled in accordance with the invention.
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vol une can typically be reduced by as much as 35%
bel ow t he anount that woul d be produced with randomy
wdetmrizzraed i nitial resin product properties (RCTRIS06/017538
the range allowed by the initial specification set) at
the start of the transition. The selected initial
resin product properties (at the start of the
(00671 ansiln | ome @mbotbimqmsedfet@ntmmmﬂ bass Qﬂiamn fiunkzade bed areactor is

0 raint nam c d tar oduc
confiB IR it e Burtondr S T YO ST puse 5 bl ymeization as
follawsl. iy fgidideH %@& ¢ nRBS FAF rdflp%lsyrﬂe% R18D Rk &Shs Y 'freams of the
anal ytical and nunerica The optimal initial

primayi moppraeiuand iidsegent mé@hQTaWIth Helusci Qr gasgpug hemonomer are mixed

togét%l%l‘glﬁlt trg%nxi%tgg gﬁeru{gegl%ﬁ ' nrxﬁgrg{i)uceg%c&y gtg:%eagg /bgfl into the recycle

gasdiiel ¥or epdmptef the @simaay endrivRieg ad kithytak ahalihe tbniBnordétdis hexene.
instead are typically inconsistent with conventi onal

‘The ndiidusl ﬂowefesyf Abylres hydrogen prbcaRenmIe gropontrolled to maintain

o) C I
xRl B TR AR IRE Sk Bniont 3 CHRL G 5 i ponstant
ethylame patiabpiessokd. dtheiltydaspearisl amcxeolwdttb thdigtaimy eofistan hydrogen to
orreschre tions can oc n a reactor having the
eth§ - 1 Bs BPERe 1 Csmr@fe& tojmaigaiy ﬁéoa%%hwneo?o ethylene
moferiﬁug '"E?ae c%n@éfntﬁh@n ofall gés%g %"mez\sﬂréél' l{;’ % @rmm@ cgﬂr&ﬁ{%graph to
of the invention, performnce of a va
ensuiefrEtively copdiatt somposition it thalrbzaath gasatmamdArsohd\m {iquid catalyst

.Lhe inven me.enbodi.nents, a continuo .
s i iRy Pl b Blioiae) TG PRRQThAUPBRT 2ty qariet. 1 rate s
adjls'r?été‘dJEcd afagfaini 4 Borsbt ipRy@idtibR RatehiThe réetctlﬁF Bedl (ﬁsgﬂbﬁlmf polymer
erform polynerization as follows. The fluidized

ideyisgeainigingfl ipafipidizedgytain by dbe candinpoussiiow of ther malenep feed and
h
TR i R

of m&fmgc isafsealtds adcigersahis, andlthernticotic Weﬁ&idctw attbel pressure of 300
ctor bed into the recycle gas |ine. For exanp

PSI& h Hﬁl%'flya ROTEARE FeactordempriRfiEeaitg teRReaBED ﬁBr‘i]Fr rchcle gas is

con]ﬁﬁ&ﬁ adj uI%@ %ﬁ df odkato ak%rﬁ@&aﬁ? aggr n% $CHE the rate of heat

nhydr ogen Bhd cononomer are comtr ed"to nBintain

gentiagied due npﬁsiwlsmmﬂmﬁgetﬁle fitidized bgd Bneain@iEdrt nabngmt height

by yiaGERES pRbon LT PG But PR otherttnl naftipnst barticulate
pro&@ASTRA rdthiel @9RMdved %Eﬁchsﬁtﬁuﬂaé@ xh@ta' Qried 0@ VABXENRO a fixed
is controlled to maintain a constant hexene to

volemp ohambetyyhach & smlultah@owbhwmd hackoto de rdactogatias allows for

e T R R "

the Sinr€Rted fase®lback @6 thé %blc@brc éIlh@sl pddutsis pluged @6 remove entrained
directly into the fluidized bed using purified

hydgeqarhoms ﬁn%e%tefé withjagymall stepnp gf umigifingj nigegan to deactivate any trace
aﬁﬁil&tcﬁ'ré‘sl&a‘?%ﬁﬁgﬁt production rate. The reacting bed
f

growi ng poly

(00681 In other embodiments, a reactor is controlled in accordance with the invention
while it operates to perform polymerization using any of a variety of different processes
(e.g., solution, slurry, or gas phase processes). For example, the reactor can be a fluidized
bed reactor operating to produce polyolefin polymers by a gas phase polymerization

process. This type of reactor and means for operating such a reactor are well known. In
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particles is maintained in a fluidized state by the

conti nuous flow of the make up feed and recycle gas
woOhomugiv4g he reacti on zone. In some inpl enent aPCOMNS2008/017538

superficial gas velocity of 1 -3 ft/sec is used to

achieve this, and the reactor is operated at a total

pressure of 300 psig. To maintain a constant reactor
opetasigpeofit swah, redvgors etrpareafonmne gaf  pleser pelyoiegizagam ipsocesses, the

Pl ERAHHBR oAl bAPt e Rl Bredn TRS R Y i @imuous low

oftﬁgkygggﬁg #BhoA8: andlgubhtui di zed bed is maintai ned at a
constant height by withdrawing a portion of the bed at

a rate equal to the rate of formation of particul ate
[0049t odude someectphadénents. a PPlymsTieriarersRCiEmis) eautigled, iy pecordance

Wltﬁ1 tﬁ‘ fnlvgxi?t%og{] e"l(’;lﬁels Sg/&%/oe maﬁﬁb b@%?xu&?#%ﬂe@é% %x)%gésﬁ&g G MHuid bed

proad:sbpm fluddizéd Hbd yemtdri R)r griforaimgvalch of pideesspiypibdlly ,comprises a
while at the sanme tine etdécllngalargeg‘})\[{tlon of
reagtil 495 Sad Ac9- Cgélg@gelealé&r CHOLZQnEa L1 Feaction Zonsy eRises a bed

e t
o k2oL FOXn P P RNELEAEE Sl L0 S by
partidac fliidatted tyrthie tomimoqs fotvi dfi ths gafeonemiodoabr ot dilqest to remove
I n. ot.her, e ﬂ@ments are tor*s contr.o

hest QY QOSERHIZALE BTEHEN He TR 7ok piioetls St the Fgircutated

gasB§ rnfw@r B %bbéﬂeafnﬂz@érhﬁ@sseé'tﬂgfo?rﬁyh@ﬁd@ 4R Iih&b¥seOfhe heat removal
di fferent processes (e.g., solution, slurry, or

capptitisef hesinsybiing gas:@reagmhpm eeadmitted toathe eeactiom zbve. él‘hls method
fluidized be react or

of dpstRbrE el G RaeRRT AR R SIZENT 5. B8 0% ol Be reaaity

detémﬂﬁ‘ecDB?l rsﬁﬁpl‘e @k périvdlente dMkef 19 oo p@ealy fYnoMeNtRHee@fuBting gas
are wel known. | noperation of such reactors to

stregBy SRt e etthée ﬂﬁoxaﬁréfr Waich Retigige delymaer preduct and monomer
assp%t?é ! eé%%}}&/ ﬁ%ﬁﬁﬂb&ﬁ%ﬁﬁm@%@%@ t{f(ﬁ&éré%&%&na&tqﬂe D45 passing

e conti nuous seous
thr(mghcth@reaam ixkidjustedt to thai6GS] arl essemtivdlyesdady siaengascomrs composition
ﬁl merization reaction is controll.ed i n accordance

e [SACtom, 20t die erp leqdng dhe, feactnn sans, it Batsed o fhe velocity
redgéffonpﬂﬁ‘r%ewlﬂfr@ %ﬁt%ﬁnécﬁ?ﬁticleé“ afd +nthvR8 IFRECERSSed particles and dust

fluidized bed reactor for perform ng such a process
may ivp renadved in @wwlps@mcaorrfﬁe@cﬁilit@nﬂmm iapabsed dwoughl 4 ledt exchanger

thr&P ﬁ?lﬁt lge@g\&g rpa oqqi;ﬁﬁ?nr? bsa%re%]rﬁ%\fe gcg)l%ngfersée nlglozfl: S;ﬁgxlrpressor and then

reti@aéd lochegeadtiéh zongl Nnor anount of catal yst particles
fluidized by the continuous flow of the gaseous

nmononer and diluent to remove heat of polynerization .
[0030h ougherrretordgrpeighire oh te by ibed aracgss %rfengﬁ freed0°C or 40°C

or # Gb Bt %]a gﬁ(% %at?reﬁo‘@%r ?EOﬁ&J 1%‘6 ?”ﬂ eg‘r‘?géﬂﬂ ?l“?est%gct&?temperature

ormliq i ncrease capacl
is aferdtére at: thechighésit mgngﬂstusé thea i3 Wémible ekily htecdctomnt Iﬂ&a sintering
reactio Zone. Thi s net 81
temperature of the polymer product within the reactor. The polymerization temperature, or
reaction temperature typically must be below the melting or "sintering" temperature of the
polymer to be formed. Thus, the upper temperature limit in one embodiment is the melting

temperature of the polyolefin produced in the reactor.

[00711 In other embodiments, a reactor whose operation is controlled in accordance

with the invention effects polymerization by a slurry polymerization process. A slurry
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of operation is referred to as "condensed node". A

suitable rate of gas flow nay be readily determ ned by
weioplie2asperi ment. Make up of gaseous nononer PCO/USh®6/017538

circulating gas streamis at a rate equal to the rate

at which particul ate pol yner product and nononer

associated therewith is wthdrawn fromthe reactor and
polyierizatiopgsodeso peretallyneses pespussinrthe tango wf fironh & to S8 atmospheres

and B SrlRishiog in e SR8 PO 2D et Gparticutary
fromERYCRE 1D0'C. MR AGIIrR P PNeriZatioRAPHA ¢ﬂs|9mt d&ole) [S%E'ﬂi&ﬁl%te polymer

. reduction zone where entrained particles are renoved.
is feimgsk ingnkiquad pelymeaizatiar) ditneahoediyst tonwalyich sanemsy edd cemenomers

I d fine fil .. Th i d.t . .
USRS SB ok M P! e REe 75 SuBEREST ShFHE Bguen
interBRsHElst or COMPIRES S derhbved FEANTHASSA6r Whdte V1AL YoiMBehents are

to the reaction zone. [0070] The reactor tenperature

sepaatedfzom thy pplpaer gdgeevrdeds aptionatly afier v fisBlbgoneto theaactor. The
tiqft e chfbiced in e et epilich Al Rl 3 AR Mo from

3 td¥ ginbeh atom‘sph e baindhiel dlkaie ihoné embb@ih?bnt. ﬁlhie Ii\@;idiimh @mployed should
ccount_ the sinfering tenperature of the polyner
be %Mumd%% cendifiens, o pelymerigation dy raiatively; jugk. When a propane
0 c e Vil C € npits
e Tt ntp Cpreb RS R T bh COREARA Ml YL CRa o e ritical
tenpetagure rand préseurt olnnes. enfimdsmenthe henzme; isopamEae at Gsobutane medium
. limt in one enbodinent is the nelting tenperature of
18 g(]“fc?gl yol efin produced in the reactor. [0071] In
ot her enbodi ments, a reactor whose operation is
[002PNt ' Gh logir embadiGREAR e@ckibit BorlthElel MY 8dtbotdNcE i Ghdinvention is
pol ymerization by a slurry polynerization process. A )
or Biclydes, patiglediorm polynerizaben 8 agHway arecpssisiewhish dbe tanepgrature is

i n 1 5 t r even:
el "ot e BT ot P SHTROET 3 Ot RRigg. dn other
embatiments £a peactioe comrdlledfin @ird@idcetwittl 02" iGvedtionas 3l loop Yeactor or
polymeri zation, a, suspension of solid, particu]ate
Oneps% 9@“ iy Pg Stigsed F??C%rq" i aFTdesp BRAteh ioF ompinagions dhgreof. Non-
1i ' i eeEes ‘@lﬁ%e%ﬁﬁﬂ&’(%r ;?6}‘& i .
lm%réég}é‘ﬁ’%éwgﬁgﬁ%@h cat él yst are a elg(? Thélﬁ];egz%é‘r}’é?%eﬁses
including diluent is intermttently or continuously
[0073% nov & rdaction coriralled dh giccarfiance witle saro¢ ambbdinmptspohtbntisvention
are.separated fromth al r ,and recycl e
car SRR ARP R ik Qrpled R el ey g pglimesy. erpplymers, and
thellikgU bfl otbfinblepHrti@nial o ¥@glens, dddeatedsy WBE iofk ioMTidYEThe! Blefins, for
Is typically an al kane having from3 to 7 carbon ]
exagibtenay coRtanciem Altr divecarbor avmsnisoeianembodimsat; raadi ignanother

| I QM . i4i ons. of .
em 3,4 SIS b Bk AP o S Ayl in s
embatiment; ksd sheling bed promesemeL®miiRingfesaidad 18kat@ntdiems in yet

reactiog,diluet criticgl .
another embodiment; and ethylene and a comonomer comprising from 4 to 8 carbon atoms

in yet another embodiment. A reaction controlled in accordance with the invention can
produce polyethylenes. Such polyethylenes can be homopolymers of ethylene and
interpolymers of ethylene and at least one o-olefin wherein the ethylene content is at least
about 50% by weight of the total monomers involved. Exemplary olefins that may be
utilized in embodiments of the invention are ethylene, propylene, 1-butene, 1-pentene, 1-

hexene, 1-heptene, 1-octene, 4-methylpent-l-ene, 1-decene, 1-dodecene, 1-hexadecene and
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tenperature and pressure. In one enbodi nent, a hexane,
i sopent ane or isobutane nediumis enployed. [0072] In
wobthmrizga®odi nents, a reaction controlled i n aeCcoUsa06017538
with the invention is or includes particle form
pol ymeri zation, or a slurry process in which the
tenperature i s kept below the tenperature at which the
the plakey ndtsogutikizablet dedl wré golyenes cudlerase i deixadinhe, 1,d-hexadiene,

e G OB b SN Bkl LS00 M, 5.

vin{ 8@k PLSorbBmE RS |aﬁ§ 5-PR ppﬁlnakbon%ecgﬁ@ldléﬁﬁsomngae{neeﬁu in the
nlimting exanples of slurry processes incl

polypgarizatios ysedivop Vaengl¢finseate lf@im@dplﬂcﬂcﬁelslséhc pplgoEsFation medium,
L.
e EEREOR 31 BERbIen, Bl inRip g RSPt B2 Dseor yer s

of olefins, e.g., ethylene, and/or copolyners
[0014§3r poIIIy nthe Sproamﬂiohhif bolyethylehe @repdlsropyiafid,i €mhaHoners may be
ne, and at. | east one other olefin. The ol efins,
Pre?eeF l%flaﬁna?laémeﬁé%ﬂoeorﬁ@%% Whethpresem, the qoRIBemen Mysbg present at

anyoféeeleﬁﬁﬂ %%ﬁlglen@%g‘gr g{?ﬁ‘fg&t QSﬁorﬁgbttﬁgﬂ @Ptachlgxgéqnwaet dSired weight

conono rom car
perq:emt amlbmatumrbb thienemtqnoared iied ¢ Einéshad des?m c rone réﬁlbodlment of

i sin from4to 10 carbon ato et anot
pol g iR i Ui doPreBREreR P850 T GHEH S et rane of
frotl ROOA Gc@m%nQﬁElb&HyIQﬁé}WS 500 aﬁ(@?roﬁf‘@bb@f t(’)e 582 dhOMBL emPodiment,

reaction controlled in accordance with the i nvention
andcfzemf}-@Micte b liy yctmploﬁmesmbsdu@h:npdnylétm I0¥9d stodkh ibget another

emlpoo Qr?tl ?éggxregseg ﬁ%gl;s%gqltg Ps(lrerﬁlzsjl,\r}\lﬁ éllrl s fqi%é/tgﬁ g{? et% gﬁ f:thylene
pre$651t ai the aBimeaatidn LASwbMayein@Blto @b td heoct a@in@!s pHERR PFBYs8re in one
|nvolved Exempl ary ol efins that nay be uti Ilzed in

bl 5D &9 S hatmorpheres Dessite i ppgtherrrembqsiimpsts erdup to 200
atn%g%éé%{ﬁ;?res&lr@qmg%g %ngtilgrelgﬁfﬁgﬁl en} %ﬁfg ﬁntg !Lé% %ﬁﬁg ﬁeres in yet

ent-1- ene EXadr cene
anogired eimbodinient, aAl sp tabO hﬂrmph@emmr}et andha eplodanas. such
as 1, 3- hexadi ene, 1, 4- hexadiene cycl opent adi ene,

ooty £ CBREReR aee oofte B B bOBRBSHER dossRpol the final
proﬁert&bsn(\(ﬂ thé pB@bt@:@im soffd V\%&sefgbg§1fspgyg§q15| 1 1§kﬂé}¢vd fhat ﬁ@reasmg

pol yneri zati on nmedi um fi'nsare tormed in s
Conpwttawenqowayﬁ@mrwmegh ofrbpidnggen irvecase tamelrflor (MF) and/or melt

ni_n nch| ceur
md%% 8 (219%1?60 dgg{l@rg{?g Q"h%% e({rﬁw gm{nf?uenced by the
hydmge)mbﬁwlltﬁﬁﬁn dheRRNBS 6f Hvdyodes iR ﬂ%ﬁﬁﬂ%méﬂﬂzahbﬁ can be expressed
pol ynerj zation reactor. \WWen present, the conononer

as bEtigrigkagine toytheqgial |pelyémerma‘@1ﬁ TRofOTRST g epemple, ethylene, or a
1o GPUEAERTIHR Tl b @A oI ek some
polymerizhied prax®sses id m emeumnzoekisangtb adhieve the desired MF or MI of the
final polyolefin resin. In one embodiment, the mole ratio of hydrogen to total monomer
(Hz:monomer) is greater than 0.00001. The mole ratio is greater than 0.0005 in another
embodiment, greater than 0.001 in yet another embodiment, less than 10 in yet another
embodiment, less than 5 in yet another embodiment, less than 3 in yet another
embodiment, and less than 0.10 in yet another embodiment, wherein a desirable range may
comprise any combination of any upper mole ratiQ limit with any lower mole ratio limit

described herein. Expressed another way, the amount of hydrogen in the reactor at any
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pol yet hyl ene production, the conononmer is present with
ethylene in a nole ratio range of from 0. 0001
woceownnoer . et hyl ene) to 50, and from 0. 0001 POTASRW6/017538
anot her enbodi nent, and from0.0005 to 1.0 in yet
anot her enbodi nent, and from0.001 to 0.5 in yet
anot her enbodi nent. Expressed in absolute terns, in
timaniaiyrrgngmbmtth yiD @pm, intone epodiment for ephy [L8d er POGs@O0D r S000

t he zation react nay rapge to up to
Dt B8 ép"ﬁ%dlmfés%b@twngw@@ﬁ%ﬁﬁ‘ o St potg: sgpdiment,
or BRHWRSHRY, xﬂﬁaﬁﬁﬂfePérhb@dlﬁféﬁt nent, and up to

200 at nos eres pr sure in yet another embodi nent ,

and up to 100 atnospheres in yet another enbodi msnt
[00%¢hd uph 1eacBO centiolqshisr word@ngeewﬂarmneeembfvd;mththe invention

[,0 dr g a in
can5 htle il fos P8R safeE MBIt S RsfleRias igperipy wherein
onep&hcycﬁf gfalyprodiie, fRBRahplRee 0gh erleuls twapat@dpontit dnd another
known that increasing concentrations (parti al
reagipeEay Peasiicop lawy molrgaler wisight sempenalnel t f1 ow (M)
and/or nelt index (M) of the polyol efin generat ed.
[0077€ Ma Rl GRIvITER ﬂ?a&%rdaﬁ{;é ﬁﬁg ‘El?edmbé{ntfog%aﬂ Yﬂf)f%ﬂféﬁt a slurry or
concentrati on. e anount rogen in
gasfphlayaproczsatin oire prasenbe ob 1 ﬂmuﬁqsl@hndsnaalhmene-t)qtl oatalyst system and

relative to the tot ri zabl e nmononer
in eaieice ofngt enenigly Ho5 ndng et sErand ghds Helgdylaluminum,
trm‘?éthﬁﬁlﬁﬁﬁﬁlﬁn tHIBoRAPHRiAkm M 1R GERexy BSeninB S A diethyl aluminum
polymeri zation processes is an ampunt necessary to
chlerid, dilatyltvnajasl the d;ikaBso esmntxaﬂy tfm:",flt h?a'neq@bﬂxﬂ@ﬂ@w pompounds

n rati o of

are 8 i e B SoT R b Ry ded R0 o Pl B G gsent, ae
predeie taRbLthh@l ipprd 8 thi @adter. than 0. 0005 in anot her

enbodi ment, greater than 0.001 in yet another

enbodi mrent, | ess {ehan 10 in yet _anot her enbodi msln
[0078ks s tAhEFRCET |°Hn ddn seeratanshivath e drvenfiga sag Rgploy qng or more
catéﬂﬁ&s AR fﬂe b wdp e §31§et£1 {ﬂ) Qi cbflpdifld, such as, for

ot her enbo ereln a desirable rang e may

exanqﬂprmselumyumos’tdmrata,t based afpoanthe uppight nﬁltlm c&tallyst bysteiny (or its

vvitha | ower rati.o |i, ri ereln
corpieintn L Slerly i, e it 1ACRE 1Her SRS Prfing Group 5-13
mefa‘PaaQﬁ BtheR bmBOYitieAB, A8YufidN 8 tHeOnétRl-fa8y HRidRMpdin@ i€ fed into the
enbodi nent, or up to 100 or 3000 or 4000 or 5000 ppm
reagtor. dnh:éhereth:sdm@m ghe gretyddatie aeid rompernd dmBBI0oVigpthe catalyst

t .another e e
and bk BEBHASE s BB e 2Rt RE Puset e BsRaney Bhmay be
fedi it GROfAADE tn Wisblutivare £phagi withtod withdubeéhd Bataltt 9Rtem or its
can be an el enent of a staged reactor enploying two or
ComppESeact ors in series, wherein one reactor nmay
produce, for exanple, a high nolecular wei ght
[Ooﬁ?nporiﬁ%treﬂgr %ﬂ&Bﬁ&f 1nra?c@81td9ﬁcerW¥h REAE UEBoRinledW of the invention,
nol ecul ar wel ght conponent
supported catalyst(s) can be combined with activators and can be combined by tumbling

and/or other suitable means, with up to 2.5 wt% (by weight of the catalyst composition) of
an antistatic agent, such as an ethoxylated or methoxylated amine, an example of which is
Kemamine AS-990 (ICI Specialties, Bloomington Delaware).  Other antistatic
compositions include the Octastat family of compounds, more specifically Octastat 2000,
3000, and 5000.
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[0077] A reactor controlled in accordance with the
invention can inplenent a slurry or gas phase process
wonodshie2@gsesence of a bul ky |igand net al | ocenePCyus2006/017538
catal yst systemand in the absence of, or essentially
free of, any scavengers, such as triethylal um num
trimethylalum num tri-isobutylal nmm num and
[0080]‘ i- anxlyﬂaH}/ aoids and andstaticeadents cinube mdded abletthérdwlid slurries or

i but zinc .and .t he |ike, essentially. . free", it ... .
solflloni el ferrHadeipeue %FF&S@M?H&@ Videel hixmatienyt addition is
thaﬁ@'gé‘rﬁn{s‘bntlﬂﬁ dd fﬁﬁh&ﬁ oPEhe%RYel E)?ﬁféta‘a&tﬁ/@”ponem s, and if

present, are present to less than 1 ppmin the
reactor. [0078] A reactor controlled in accordance
[0084] t h Hremiples @f tpolymersthat e b9 poobiced imaecerdsacatbtthe invention

inci TR oWrtel hBobelymprdiad BpalnifEt & GrEii i fdletins; potyvinyl
chi®iadesd ¢tp@bnd hﬁroﬁﬁleﬁlé"t nibf)eﬁshQEPRE)@' ¥ty B Sl drfer diér®e rubbers

conponents) . er nmetals that be suitable include
(EPRIYier  Qrivigomengd mlwbrese,ls Pﬁb’b&%/aélenﬁ,n dphagers  of  butadiene
cop‘agfﬁ? n%vgth fgt y?ﬁ%&% eg{‘ﬁa&%ﬁﬂ ?}#el?m%ie% with isoprene;
polgm‘emd(bfnbuitti&lcnd h&thnairﬁllonftﬁlet yoBoheds ©f fxbutyderies copokgterized with
. Wth the catalgﬂ; fedlntothe re tor sparat ly
isopFRRS e SAibd ner bfe@d i hetbpleng at PRI gis; and

pol{@florbBhee hsipbGen ﬁmeEbl?m%&' 4id Bpoimas %ﬁf bi¥e F% %‘})5? C2-C18

he catalyst s em or conponent s.
alphd olafin;gexpobmearpof orgl dregore 125638 rahﬂlaméefmsmﬂsmmene.
enbodi ments of the i nventi on, support ed cat al yst (s)

n be,conbi ned, w act | tors a ca e, conbi n
oo P RagHRERT e $d B it S ol PR B G RERe With the
invetion(ibylude b br Bbre dfe CQaCdB)éﬁihaQﬂém&Sdubh a8 ¢th9fendpropylene, and
antjistatic agent, such as an et hox(i;ﬁflt ed or

optipaakpaj| kasdoneidicae, Apr examplee heradipnes Hlicyclopentadione, octadiene
incfidng) theth et RRER & %f& bnf meﬁ{ﬁqgﬁee%&i@ taﬁ‘“@'&&% a¥ﬁ g%{:%adlene)

ant I°st at1’c conposi sin St at
norbormpdicng s andretteylidpec inbiteahdne; Quidasdadily 280idensabR0 mcmbfhers for
50 O. 0080] Metal fatty aC|d and anlstatlca ts. .
ex blsORMAR SHEnE: PHiatlensy itpbuiene: edlgipDISRF.pstylpaltsle, cyclic

oleﬁ&p Cﬁfagn&%%%nég]to the reactor. One advantage of this
od of addition is that it permts on-line

adJ ustment of the level of the additive. [0081]
[o083% anplFé@d@f:d ped yonbfm@rlznmn a8 b?@clpmm@dlw@med and/or gas fluidized)
ccordance veention,inclu t.he fol
reafl S AR Beceotildled A PRYRRL O B Epiboiitieai® of B fiention. The
reaaﬁinyéﬁnrbé alﬁ)hﬂypé ofl ﬁ&ldl&ﬁ@dlﬁﬁ&lﬂh@ﬂ%aﬁtﬂsn EHDBE Be carried out in a
(EPRs et hyl ene- propyl ene di ene rubbers ( EPDVB);

smgiélt«;ﬁc (OF ERELD btﬁay@rw@h@s tHR Py HOICHGRENE I PRSI nrer s of

but adi ene
[0084] In various embodiments, any of many different types of polymerization

catalysts can be used in a polymerization process controlled in accordance with the present
invention. A single catalyst may be used, or a mixture of catalysts may be employed, if
desired. The catalyst can be soluble or insoluble, supported or unsupported. It may be a
prepolymer, spray dried with or without a filler, a liquid, or a solution, slurry/suspension
or dispersion. These catalysts are used with cocatalysts and promoters well known in the
art. Typically these are alkylaluminums, alkylaluminum halides, alkylaluminum hydrides,

as well as aluminoxanes. For illustrative purposes only, examples of suitable catalysts
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copol ynmerized with styrene; polyners of butadi ene
copol yneri zed with isoprene; polyners of butadiene
wonods/1azryl onitrile; polyners of isobutylene PCT/US2006/017538
copol yneri zed with isoprene; ethyl ene butene rubbers
and et hyl ene butene di ene rubbers; and
pol ychl or oprene; norbornene honopol yners and
incla@p Alisgi@rNatwd tiralyse, Chromiue Gﬁseﬁl&tallyptb,aVahaﬁhm based catalysts
terpolynmers of one or nore C2

a
(c.ga HnAHEM PRI %@dm%tﬂ%tgﬁ%en%% Nsibltgeig Yataysts and
othéreg]ﬁg% Lsite OBt sleledltel lﬂiea%ﬁﬁf}@énc@ad@h{ch f(SrFlﬁ bAvREh! ‘hﬁhdes (e.g.,
e one or “nore of pha ol efins such
alumiﬂuyd ethelidgs), cap;dnmmtlasmsi (@@t bmtmhhﬂhyunﬂ) Celadtt catatysts and mixtures

ety ANIckFo AR g LI | BEERH B cpah il SHay Gie. those
contifin® @ tAGhERS i sh domid ﬁlYﬁlbér, AtRe P&%cﬁ@ Q‘hble of 57 to 103), such as

nor bor nadi ene, "and et hylidene norbornene; and readlly
componddnelstismytmbens, prsgodyruurp] gadolisispy adaicodypivane,
but adi ene, isobutyl ene, chl oroprene, acrylonltrlle
cli I n Q ] e
oot i b TS R ORBEEARSn OB ol 5 osorcanc
withlaBe filvéhtoz @) ehpi®t bhies addifivee sacintag Qfdreﬁ(am'ple) inert particulate
accordance wth sone enbodi nents of the invention. The
rariidget i on can be any type of fluidized polynerization
reaction and can be carried out in a single reactor or
gyl ti ﬁl[oﬁﬁia&% lﬁl{&rs%('y&ihthﬁtswhﬂ\@s&ﬁe BRb&dirRAR P iRe tn%sent invention
serles 084] In various enbodi nents, any of nany
are dilfiftetesh and ylpmbcdl heuity nthe | inwtnition leatoéltysheshmmd e the specific
in.a i,zation process controlled in
mn@%ﬁ Fﬂﬁﬂﬁ%gﬁfgﬁm{ W9%Br esent i nvention. A single
catal yst may be used, or a m xture of catalysts may be
enpl oyed, if desired. The catal yst can be sol uble or
i nsol ubl e, supported or unsupported. It nay be a
prepolyner, spray dried wth or without a filler, a
liquid, or a solution, slurry/suspension or
di spersion. These catal ysts are used with cocatal ysts
and pronoters well known in the art. Typically these
are al kyl al um nuns, al kyl al um num hal i des,
al kyl al um num hydri des, as well as al um noxanes. For
illustrative purposes only, exanples of suitable
cat al ystsinclude Ziegler-Natta catal ysts, Chrom um
based catal ysts, Vanadi um based catal ysts (e.g.,
vanadi um oxy chl ori de and vanadi um acet yl acet onat e),
Met al | ocene catal ysts and other single-site or
single-site-like catalysts, Cationic fornms of netal
hal i des (e.g., alumnumtrihalides), anionic
initiators (e.g., butyl lithiuns), Cobalt catal ysts
and m xtures thereof, N ckel catalysts and m xtures
thereof, rare earth netal catalysts (i.e., those
contai ning a netal having an atomi c nunber in the
Periodic Table of 57 to 103), such as
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conpounds of cerium | anthanum praseodym um

gadol i ni um and neodym um [0085] In various
wentmdidzasat s, a pol yneri zati on reacti on contr oPCEAS2W6/017538

accordance with the invention can enpl oy other

additives, such as (for exanple) inert particulate

particles. [0086] It should be understood that while
Whaoelambdik: ment s of the present invention are

illustrated and described herein, the invention is not

to be limted to the specific enbodi nents descri bed

andy s j | A P S: 3 [ .

Gox PSS kel By S o BRI il et o
proflmditg alprodemt whose froperpiesonteeti angn#iap spedifotatioh esipto a target reaction

roperties et an initial specification set,.to .
for pigdicing (B2 prdKR Wil PRPEHIS G 292 SRgeh PpcHpitipn sef said method
incRdRRehd keps sthat neet a target specification set, said

met hod including the steps of: (a) identifying, as a

pr i @hrgensifyipgr a2 peivearpfpropratyp rond uaft the myedse st pregertimthat can

cauf B3 BF B0 Rb2Rafs pEREr Bl IR G, i S e other
propaiiegjaherm' ning initial conditions for the transition,

Including an initial value of the primary property,
t hatP) ptgFmmingainitial conddfiens fonie dvpsition.gnclading gnapigial value of the

BB OHE Sy ST AP Bl DR o

during the¢ epngtign.at | east substantially mnim ze the anount
of off-grade product produced during the transition.
3. The nethod of any of the preceding clains, also

i nch UtheNBetnBE of LBAMAS vilRlEh Mdlinitth REAGESSs G iR in step (b) at

vari ables for inplenenting the transition comenci ng
leasii substantialiyniminihize othdi aomy  détoff-giade dproduct t prodaded. ddring the
e Tﬂe nmet hod of any of the preceding clains, also
ABHY udi ng the steps of: during performance of the

initial reaction, establishing the initial conditions

determ ned in step (b); and then, inplenenting the
t r ahrs The omethed ¢ ofe apy raf ether p@é@dl@&.clgmswésqmogl@hngafthe step of

deti&%l}{?ilggl ﬂrgceesp E:grﬁ?oq i al{)zllﬁéé lf(?['g 1@&2@3&&&% t?lg %&ng’lftig}l rlz%mmencing with

reactron an rea
the paitiyin@nditiahs determsaaed ingsep (b).

4. The method of any of the preceding claims, also including the steps of:
during performance of the initial reaction, establishing the initial conditions
determined in step (b); and

then, implementing the transition to the target reaction.

5. The method of any of the preceding claims, wherein each of the initial reaction

and the target reaction is a polymerization reaction.

6. The method of claim 5, wherein the product is a polyolefin.
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6. The nethod of claim5, wherein the product is a

pol yol efin.7. The nethod of any of the preceding
woheieons2748her ei n t he product produced during tReT/US2006/017538

initial reaction and the target reaction is resin, and

the primary property is one of resin density and a

resin flow property. 8. The nethod of any of the

pr et.eThaignathai o8 anplof ahe préaedinggclhimes, stigpeiafthe product produced

determ.nin rocess. control vari.ables for inplenenting.
durirgghie AL IO A BTG TISHIAD St ARY Hhe IEURR (BORRTY is one
of%ﬁh%%&i@%dh%ﬁﬁ?l?y@%g&%@h that the product produced
I'tion goes

uring the trans of f-grade due to the
primary property at a first tine and goes off-grade

due,tQ eac f.at least one ngn-prijmr .operty of
t heS pitsieRodef dingt e breSfEat Aok, sPR e SHRg e gthmiets o
t heddtbrnsihingiptGoesd Ehitddl b AfbesFoP REpIEMehtingSthe $AIRibE Sommencing
wWth the target specification set at a second tine, _
withflep initial senditionsaletaanined dm sigp i(esugh pras gerprodydt peaduced during the
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to &b ofdt lehstne QonPhigndi it fof Ay ptuéthe apiee aliefd substantially
cl ai ms, wherein the paraneters include jnitial

equa et disstiime tha BRmatyaroRBRnEE Pergriesevith hedpigebipesifigation set
. S ) . .
o POEBAPLRES el pOAL U BOOFR DEATELSES PN s
speoificafia) sed et £timi at legstaubstaeiatip eqtand butf mt ladrahgethefedond time.
primary property during the transition, that causes
t he product produced during the transition to go

of f 9 gTRUenR bOady6f Rid PREYdIRE QREMS Y whkreth ﬁierﬁ;lraﬁlét@ﬁ include
and causes the pri'mary property to first conply wth

initid) ereackiogepargpeseisf foc apimorensmg the transisioonahdt paremetarsdfor dhanging

etermning.,an initial..val ue f.or .each of. at .l east one.

prof FabiTHir'y 4R i SO R AR YIRS steps of:
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targido epeeificatian ket aaa sedond tingel andal ue and each said tine -

consfant deternmined. in step (d).cause each said
nona% %FW&PV‘H&% Hporia) velye foregeh oh ﬁ@ﬁﬁt fRt RoR-REMPEY peperty of the
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constant determined in step (d) cause each said non-primary property to first comply with
the target specification set at a time at least substantially equal to but not later than the

second time.

11. The method of claim 9, also including the step of:

(e) determining operational parameters for implementing the transition.
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conposition, and catal yst nodifier. 13. A nmethod for

identifying a primary property of a product to be
wonreBucEdsi N a reactor with properties that neecTAas2006/017538

initial specification set, wherein after a transition

the product is to be produced in the reactor with

properties that neet a target specification set, said

et ibdllienmbthdd g cldie Bt egereih:th¢ aperativrel paragnetat anclude at least

i ndi cati ve of instanfaneous and average val ues fo

oncegcRIpPTaYIe) %aésqont%m&m PR HISS, BBPFEIgE, T5AcipRpressure, catalyst
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er al él ffe

e eéach of’s rent properties is conpliant
with the initial speC|f|cat|on set at the start of the
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ac a flui.di zed bed reactor configured to
Sal‘%gl O%m 9}%95?? fatfl on reaction. 15. The nethod of

cl a(amo'b‘ﬂammﬁ et hdidadve b diktintarieods BAd YOdaEd Ralues for each of at
least two different properties of the product before, during, and after the transition, where
each of said different properties is compliant with the initial specification set at the start of
the transition; and
(b) identifying as the primary property, from said data, one of the different
properties that can cause production of more off-grade product during the transition than

can any other one of the properties.

14. The method of claim 13, wherein the reactor is a fluidized bed reactor

configured to perform a polymerization reaction.

15. The method of claim 14, wherein the product is a polyolefin.
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