ANTI FOULANT FOR | MPACT COPCLYMERS AND METHOD PRI ORI TY CLAI M [0001] This
application clains priority to U. S. provisional application serial no.

61/ 140, 9080of2010eds3m Decenber 26, 2008, the entire cont eRCTAS2000i064146 S

i ncorporated by reference herein. BACKGROUND [ 0002] The present disclosure
relates to processes for producing heterophasic copolyners, the processes
exhi biting reduced, or no, reactor fouling, and the heterophasic copol yners
produced t her ef rANTIFOUALIINFHOR dMHACT GOP OIS MERUANDME TR

copol ynmers, are characterized by a continuous polyneric phase with a

di sconti nuous polyneric phase dispersed throughout the continuous polyner
phase. A conventional inpact COpOPRIERITIY ofduets on process is conducted in a
two stage rocess A first polyner (the continuous, phase) |s produced in
one or mi®U01} eacThis sapphietion GéPd@ﬁ prioritj o . Sstprevigigaali applirsHoppissidl Moom
Lhe firsk1/a30horaIte of HEGAN: BA000K, HOUEA SAEANH RAICHTR inkbiBrated b

di sconti nuous’ p ase) Is produced’ and’incorporated wthin a matr the
cont i nuomsfepgheesieeréiar m ng the inpact copol yner. [0004] The second pol yner is
typically elastomeric or rubbery i hi s poses many processing
difficulties during the second stdg%8ﬁ¥#g§?5i¥|ness and stickiness of the
second polyner results in partlcle aggl onerati on and/or adhesi on of the

formed i 1 cob yeresent odisplesuial rr%lats$ thePreesssesd 1961 Praskeingt hefsrapBase or
d oth th
the secosopHuEtRotneblASES AR FUfbUL SR o) rRE Bl SATTHLERI AR

causes r eamilyners puddudedhereffonch 1s detrinental to productlon efficiency.
[ 0005] Desirable would be the inhibition and/or the elimnation of fouling

duri ng heaoespphagéteropbisysraiolypidsiusidhoas iDghARD(IRAES] aldhehpraesirdd by a
di sclosure relates to processes for rodu0|n? a heterophasic
continuous polymeric phase with a discontinuous polymeric phase dlspersed throughout the
continuous polymer phase. A conventional impact copolymer production process is
conducted in a two stage process. A first polymer (the continuous phase) is produced in one
or more reactors. The product of this first stage is then moved from the first reactor to a
second reactor where a second polymer (the discontinuous phase) is produced and

incorporated within a matrix of the continuous phase forming the impact copolymer.

[0004] The second polymer is typically elastomeric or rubbery in nature. This poses
many processing difficulties during the second stage. The tackiness and stickiness of the
second polymer results in particle agglomeration and/or adhesion of the formed impact
copolymer to the walls of the second polymerization reactor and other internal surfaces and
structures in operative communication with the second reactor. Such reactor fouling is a
particular problem as it causes reactor shut-down, which is detrimental to production

efficiency.

[0005] Desirable would be the inhibition and/or the elimination of fouling during

heterophasic polymer production.
SUMMARY

[0006] The present disclosure relates to processes for producing a heterophasic

copolymer and the heterophasic copolymers produced from these processes. The processes



copol ymer and the heterophasic copol yners produced fromthese processes.
The processesdi scl osed herein inhibit reactor fouling during formation of

t he het erwphasvoszepol yner to enabl e production of het ePophsgeoo/ocapol yner s
wi th high rubber content. [0007] In an enbodi nent, a process for producing
a copolyner is provided. The process includes introducing an active polyner
froma first polynerization reactor into a second pol ynerization reactor.
The act i disclpotd hrerein mbiinteactoe dowlinghdwaing| fesmatiamefl thiedfetarophadiercopolymer to

pol yneri zat.,i.on ondrtr the s cond atro reactor. This formns
a heteroﬁﬂﬂg?er n¢#§Waﬁﬂ£Pﬁ§°8W)ﬁ@eVéﬁﬁé%gﬁ 558%1GE096t0 about 50%
The process further cl udes addi ng a nultlconpon nt antifa to the
second pd98Rri ZRangnbodymensy a process fof Brodyipg ¢ I‘?SJPO YReEr ’r?lﬂr?‘f‘a@ﬁp dpeess

anti foul anbydes iRfr&RRMe b abilR p&&&repmla%&peerym&aﬁdﬁ %a@t‘éfl(i@cﬂtd dopd
fromabout 1 ppmto about 200 ppm [0008] The present discl osurgﬁfrovrdes

anot her pohoesgatidm rentoenb bl aete, pdypleocseggntfa@r:d pridfuatileagt ane opdinywrder i s
provi ded ich inclu u0|n act.ive

pol yneri 28 YPgﬁZngb?Hﬁﬂﬁﬁ§dng€ 5%8 pBQF?W%@F%QF rgg%ﬁgbgﬁaéwé%ﬁF%%frng
the acti ¢gpd ymvﬂg il Fakalue dfdm absut aloed tmaMHdS@%DOF hériﬁbdseéﬁlﬁhﬁfer includes
condltlons forms particles of an inpact copolyner in the second

react or . agiag @r@@lég@nm@st P ulaeisto dbRiasgnd Pely ﬁteflﬁ%jlo&gré?ﬁtoﬁ fitagrafenicls gdbnd

| :
|[°8 o%gf ' : ﬁl’?etafglqﬁﬂhgﬁlg‘éh&t anf%fbﬂla%??st %ﬂé%ntégrg ltrgeﬁﬁeértér?él%ﬁlrc\é\f\:/@g g@%‘?fﬁ %aeaneal@asm

copolyneﬁonﬂﬂkmdQ@pﬂﬂbbb&h@@@qmﬁposed of a continuous phase and a
di sconti nuous phase di spersed within the continuous phase. The particl es of

the i rrpa%m;]zpol VRE preddn AlidcMsuttdprodided ahbther prbdessC Oatdmgmbsdim@nga @xtsasi or
surface of the partrcle [0010] In an enbodi ment, the coatjng |ncludes one

or nore & praduding # @wqigme@m%‘émdswh&hnnﬁhd%n@wcmg WAHNE PRYIMPG PR | a
dendri ma&"rstap tbrrgé]rlﬁﬁl)r? %Qcﬁ{r 1 : %P%(:Ioﬁﬁlﬁ()gﬁﬁ?rﬂa{l@n 2 R SRl rc%ﬂta@f?ﬁ%iﬂen&u% oup,

an al koxy an activ and any conbinatio her eof
[0011] | poBmee Rdthcit@Rt ond dsieﬁﬁ aaférnglyanerizatiod sondigorsn tThiefooms @artisles fod e, o r

substantlally the entire outer, surfac of at | east one rticle, 001
an enbodiRR#H COPHEMED 1 ﬁﬁgsem IRA¢tRY- c&h%é’%"c?f’soﬂ?%ﬁﬁmdeﬁ) agqinend ‘foﬁt’%é) 200

into the second polymerization reactor, and coating the particles with the coating agent.

[0009] In an embodiment, an impact copolymer is provided. The impact copolymer
includes particles composed of a continuous phase and a discontinuous phase dispersed
within the continuous phase. The particles of the impact copolymer also include a coating. -

The coating is on an exterior surface of the particle.

[0010] In an embodiment, the coating includes one or more of the following components:
a high molecular weight polyglycol, a dendrimer, a high molecular weight polymer with an
electron donating group, an alkoxysilane, an activity limiting agent, and any combination

thereof.

[0011] In an embodiment, the coating surrounds the entire outer surface, or substantially

the entire outer surface, of at least one particle.

[0012] In an embodiment, the coating has a thickness from about 0.01 pm to about 200

pum,



mm [ 0013] The conti nuous phase can be a propyl ene honopol yner, a

propyl ene/ ol efin copol yner, or a propyl ene/ ethyl ene copol yner. The

di sconti rMousiopliazie can be an et hyl ene honopol yner, an eCchmyusese/oetied i n
copol ymer or a propyl ene/ ethyl ene copolynmer. [0014] In an enbodi nent, the
particles of the inpact copolyner include a propyl ene/ethyl ene copol yner
di spersed in a propyl ene honopol yner. [0015] In an enbodi nent, the

parti cl e§00d8ht ai Thenocomtomibiin gphagge an \iet ai propylenanhemopelypsr.t & anopHenreédefin

[ 0016] An advantage of the, present disclosure.is an inpraoved process, for
b odusi ngeRa B gRaerens By AR CorfladEh, T SistSuRPay PR Fin P PLERTRS

di scl 0SULEmbPoIgmRR la¥ BRIy & RpeBRSs ok AtorladieasserRic@Polyeber cont ent

i npact copolynmers with'little or no particle adhesion and/or little or no

particle 1[@&9!)?33[361?&0%1{0%%&1@ Ahe 2UAMAI® fOfihd NEnRLESESHolFhGCliRgHAE 4S 2

process for cing a heterophasi ¢ copolynmer that inhibits - either

whol | y oprgpatene/atiylene copalginer disparsddrig.a frogylele hmmapdlyamgrage of the present

di sclosure is a heterophasic copol ymer production process that reduces
product i ¢e018pwntlinnen winditodinhent,i tiei partitles cohtaireaot ovatihg udgeng with@020] infemior
advant age of the present disclosure is an odor-free inpact copol yner

cont ai ni RETURNIAGTER. wei ght percent of rubber phase. BRI EF DESCRI PTI ON OF THE

DRAW NGS [ 0021] Figure 1 is_a scanni ?f? el ectron m crograph (SEM of pol yner
parti cl ed0018] accr ddrerags oh thenPreagst FTRMUIGOES th dMBIAYEd oSS EToRIgHRCING

[ 0022] Fi Ny of polymer particles. [0023] Figure 3 is a SEM of
non- aggl ggrrtg{@g%sdé%%ﬁ%lner particles in accordance with an enbodi nent of the

present .@QLOS%S} 'gdiaglgatz %]oggﬂ;qul{eg%l% gis%lo%ﬂreslgw _olﬁﬁ‘& ﬁﬁllébﬁ)rcg etgjd t%ﬁ %ﬁ&gs

| mage (B | o 0 a polymer partic coa

pol ymer highesbbdr ekat dapnee cypdlymen vettbtidienenio wirtitlbadipssemesrid/or little or no
di scl osure.[0025] Figure 5 is an SEM BElI image along a sectional view of

aggl oner agdiglenge ation.
[0018] An advantage of the present disclosure is a process for producing a heterophasic

copolymer that inhibits — either wholly or partially — reactor fouling.

[0019] An advantage of the present disclosure is a heterophasic copolymer production

process that reduces production downtime with the inhibition of reactor fouling.

[0020] An advantage of the present disclosure is an odor-free impact copolymer

containing a large weight percent of rubber phase.
BRIEF DESCRIPTION OF THE DRAWINGS

[0021] Figure 1 is a scanning electron micrograph (SEM) of polymer particles in

accordance with an embodiment of the present disclosure.
[0022] Figure 2 is a SEM of polymer particles.

[0023] Figure 3 is a SEM of non-agglomerated polymer particles in accordance with an

embodiment of the present disclosure.

[0024] Figure 4 is an SEM — Backscattered Electron Image (BEI) along a sectional view
of a polymer particle coated with polymer fines in accordance with an embodiment of the

present disclosure.



particles. DETAI LED DESCRI PTI ON [ 0026] The present disclosure is directed
to processes for produci ng heterophasic copol yners, and the pol yners
produced woamwdiese processes. [0027] In an enbodi nent, PaTarSe@ess91fi@r
produci ng a copol yner is provided. The process includes introducing an
active polymer froma first polynerization reactor into a second

pol yneri zation reactor and contacting the active polynmer wwth at | east one
ol ef i n ufed2S] pol Kigerei ¥ &t daroBERBRA] irhagesalong & hect®ealovidwpd]aggiomiczated polymer
reactor. ThJF forms a heterophasi c copol ynmer having an Fc val ue from about
10%to aBGﬁWf§096 The process further includes adding a multiconponent

antifoulant to the second pol yppThfEth PESEAPQPONat a rate such that the
mul ti conponent antifoulant is present in the heterophasic copolyner in a

goncent r quz%ﬂef B8 PRk, URRIMLR ADAHECZR Y0P BiBcedsB02H] pRSIARA hREPhBsic N

"active I's"a polyner containing an anmount of active catalyst

(typi cal kypadyheddead thépolyineys produced Srovaphabd proodssésur t her pol yneri zati on upon
exposure to an ol efin under polynerization conditions. The active polyner
is the p[@2a¢t Oh aa epitdines, mpﬂoy@ssrfbﬂlabﬂming)aoomympeﬁsfpmvmmﬂ i Thet precdss r st
reactor.  The active catal yst may be Ziegler- Natta catal

const r ai M‘lﬁédﬂ‘é‘?@‘&?l%ﬁ%ﬁ%‘fe P%{YFF@’E OFrbé‘ &t E%tlﬁ’g}e&‘%‘l‘tlonareﬁéf’éllnteﬁfeéf’g‘a
het er oar éblg}ﬂeﬁ%\ﬂ) C 8da@fo¥ Shd (?Hﬁ%cﬁﬁ@tfh@%ﬁ\%nﬁolﬁlﬁﬁf 8afh al 'fba@tno@g%nﬁr%r the

active cat Is a Zlegler-Natta catal yst he active polynmer may or may
not be ppolymmdatmn ¢dnditpme e mlnﬁemobnchpolsm&nmtmmmh@m irhigtfomes a hntempbamer

enbodi nent, .the first | yneri.zation r f or, second t
reactor GPRAKPE ?W‘%?’?E%xal\}ﬁﬁ@fo&?b‘f‘ﬁésgcﬂ a(Pé’HFgIQ oo MACHEOFS5 E\{rh%r Flchfs ' on
pol yneri zadihgn Iﬁﬁaé&ﬂllsoﬂeﬁt &ﬂﬁﬁw@@t th 3hd HRoSE PO FheHRAtIIBEAGEAL it Qrafesach Eat and
one or nore addition fferent) ol efin nonomer ( Si}’ is/are added to the

second pdieymulticompprent laeaﬁ)ﬂllﬁﬂt isopresant imihs hsigrophasiczepplymer [ip@Xopceriiatiget i ve
pol yrer ?Hr?é'h% ?F]@PEIE{ agoﬁfaﬁj)ﬁgmp.ol ynmer or an ethyl ene-based polyner. In

an enbod i've po is a propyl ene-based pol yner such as a

Dby o SEaf | "8 QR HETEE, an REP KSR W CRBNTE b ofloufh & BV °"°
catalyst (typically embedded therein) that is capable of further polymerization upon exposure
to an olefin under polymerization conditions. The active polymer is the product of a previous
polymerization process performed in the first reactor. The active catalyst may be a Ziegler-
Natta catalyst, a constrained geometry catalyst, a metallocene catalyst, a metal-centered
heteroaryl ligand catalyst, and combinations thereof. In an embodiment, the active catalyst is
a Ziegler-Natta catalyst. The active polymer may or may not be produced in the presence of
an SCA or ALA/SCA mixture. In another embodiment, the first polymerization reactor and
the second polymerization reactor operate in series, whereby the effluent from the first
polymerization reactor is charged to the second polymerization reactor and one or more

additional (or different) olefin monomer(s) is/are added to the second polymerization reactor

to continue polymerization.

[0029] The active polymer may be a propylene-based polymer or an ethylene-based
polymer. In an embodiment, the active polymer is a propylene-based polymer such as a
propylene-olefin copolymer, a propylene-ethylene copolymer, or a propylene homopolymer.

In another embodiment, the active polymer is a propylene homopolymer.



I n anot her enbodi nent, the active polynmer is a propyl ene honopol yner. [ 0030]
In an enbodi nent, the active polyner includes fromabout 2 wt %to about 30
wt % or WO 2208A55346 Wt % pol ymer fines. Weight percent PSTh®s@d/0609140 he
total weight of the particles of active polyner. As used herein, "fines" or
"pol ynmer fines" are polyner particles fromabout 10 nmto about 200 m crons
in size. The polyner fines may or nmay not be an active polyner. [0031] As
used her §030] " pdh)aﬂmtribbdirhﬁm the acliiei mfhﬁﬁexaneludesnﬁn@nabuuté whth tpraéssw(bwt

parameters wthin a pol atLon I
pol ymer i Zat PhAt tv@@‘ﬁ aP@ r‘g‘fryé‘t r@aﬁh?g?r\é?er?‘ﬁg bSS ’hﬁlehté? agé’%e’?g}g”?

pol ymer . M@leﬁ% Qé{fve%)l}tnli@ rRAGE@ heletn, ‘hﬁéh”ro@@f%ﬂ?ﬁl%ﬂﬁﬁéﬁ” aBOSAlyMeASdriiElBs
proce55| i zati on process may be a gas fphase pol yneri zati on

(i.e., frmndatmdlaem pohlyave 200 anicons i sige.s dhe dolygass- neqmay-@ommanotabmmbr
Irqurdsolrd ph?se pol ymeri zation), a slurry polynerization (stirred
reactors ctgje lBDhVn‘?Ieactors) or a bulk poI yrreri zati on process, operating in
one, t hap one, reactqs.. In an.enb ation occurs
way of t\[\@?’gb iused | s elPea@P’é’r“?”&ﬁé‘r“atcPH@th s@'&i éénpefrﬁéﬁ]an hBref)Srué%ent
process %%Jn‘éﬁ: S Wi aChdIPGetiDRioRClebMbr Qé’slsb!ln'ﬁ’tiltamet fbraﬁroh@ﬁﬁg pnEn@l-afibd i n

the seco Mer | zatr on’ reactor. One or more ol efin nonomers can be
intr oducbctwenn 'aruataém endl ap elgfiretoi foanithe deseedinplymer. r Elgceutpit: of the acagtoriiy e

polymer gnd to formthe het hasi ¢ c o i

sui t abl eaﬁPé??OHeWSIfB 3 r?aﬁg%glé)cgﬁsmgr e I%ﬁrmenﬁ écr’rréplmégés oa}g%(% % aQé such
as 1-but gegmelizReM €RE ﬂuidlmﬁélﬁpolﬂmeﬁid‘ﬂﬁéh baspsolit e g liduidvelids raﬁd/oﬂ.hqmdt ene,
1-decene, 1-dodecene and the-like; C4-20 diolefins, such s 1, 3 -but adi ene,

1,3- penselifl hese PRbIEGIZARRN e ASIUIEL E‘?lﬁ?llerlé’fé’f?@- (stived B@Prﬁ%é Ctg or a
di cycl Op%ﬂlﬂ&%ﬁ& Zafibn gx%cgésng er tolng &QHPI%"{EQF% A Edabi@t NeL a°ﬁ é’xﬁ@&ﬁmeﬁ’t

m, and p- ren I VI ene Vi nyl enyl, vinyl napt hal ené;
and hal og&llyn&tibatdntdcbfmd b@wafyfbf\xwmplol}amarrmhomreadnmmp&dsmgmkﬁrms
chl orostyrene and fluorostyrene. [0033] The active polyner is contacted

with at [6083] ONEheQiredeniiprioBess gl edes @bstagiigiiie béta@tpolymdrasidt ﬂrleetst)orlmr aelilce or
ot herw se form a heterop]i')]asr c copolyner. As used herein hetero
copol ymei the segpnghpobyimsrzaiomicactob| YR PT MAls ﬂsﬁ%fl%‘ﬁmﬁmf@az’ p‘&ir%ﬁ%? E

(al'so r e%@c L& ofy?ne?ﬁattlck}lereg@t%f toreBBS R 1R e PbEARA LD UL ERmPAL %gﬁfopﬁﬁ@@e

(also referre
copolymer. Nonlimiting examples of suitable olefin monomers include ethylene, propylene,

Csa0 0-olefins, such as 1-butene, 1-pentene, 1-hexene, 4-methyl-1-pentene, 1-heptene, 1-
octene, 1-decene, 1-dodecene and the like; Cgp diolefins, such as 1,3-butadiene, 1,3-
pentadiene, norbornadiene, 5-ethylidene-2-norbornene (ENB) and dicyclopentadiene; Cs-0
vinyl aromatic compounds including styrene, o-, m-, and p-methylstyrene, divinylbenzene,
vinylbiphenyl, Vinylnapthalene;y and halogen-substituted Cg4o vinyl aromatic compounds

such as chlorostyrene and fluorostyrene.

[0033] The active polymer is contacted with at least one olefin in the second
polymerization reactor to produce or otherwise form a heterophasic copolymer. As used
herein, a “heterophasic copolymer” is a multiple phase polymer having a continuous polymer
phase (also referred to as the matrix phase) and a discontinuous polymer phase (also referred
to as the elastomeric phase or the rubber phase, or rubber) dispersed within the continuous
polymer phase. A heterophasic copolymer may contain more than two polymer phases. One

type of a heterophasic copolymer is an impact copolymer. The heterophasic copolymer has



to as the elastoneric phase or the rubber phase, or rubber) dispersed
within the continuous pol ynmer phase. A heterophasic copolynmer may contain
nor e t harwowolopob3srer phases. One type of a het er ophasi ®@Crasedopneri4do s an

i npact copol ymer. The het erophasic copol ynmer hasan Fc val ue from about 10%
to about 50% In an enbodi nent, the heterophasic copolynmer has an Fc val ue
greater than about 15% or greater than about 20% or greater than about
30% or gndatvatuetfhan ahbatit0% 69abdun 58%. ulnt dneemlsoriimeitthet hetarpphakistcopolpmasi c

copol ymer has _an Fc val ue greater. than about .15%.to0 ut_50% or,. gr eat er
t han 15°/J1f‘%a%l§8u‘faﬁlfogfoeat_ﬂ%t @%OWE}%IOi‘I?r g‘feﬁgﬁtﬂ?a@nab@&bgﬁ er 'gre(agelgcth%JI iaebg)uf he
vei ght pgpeeRt oRfatd: MRandiseePBddeN U UsTupiies EmBsEERAL thehdifiBpiaicctopphiatir has
copol ymer. The“Fc value is based on the total weight of the heterophasic

copol yrmeen Fayalus geieates trnraboual S%hiteyabaut BBaror geenirsitharel5% so sbaye o pisaised
copolynmer with.an. Fc val ue greater 1han. 01, Of: t
305t 6 absiesg8taeobAb O Toh Y REF Bt HadhRahal G pRINY,
propyl engn hemeRedPHAEIE c6pslyinet Ok Phasiae &vtshsad pif dRytbhecizhhyf o éceophbsioer
di sconti nuous phase. The Ec value for the high rubber copol mer rrarf%. | ess
than abo@ePEBYST obs Fiedicsidut highgyehsrT eROIYPES & iﬁfopglegﬁ ool U Bt
40% o aRQuiaifetreddOith 18buBoRPOHIER: i %yet S00PR8SIour S09L.Y MR ah S 2

propyl ene i npact” copolymer w a co nuous phase is a _
pr opy!| enembadimstnpothy niEigh-auishea pskyoart iinclodss phasgyleteahomgpalymer continuous

ropyl ene/ et hyl ene caopol . The propyl ene i npagt copol yner. h n .k
Val Ue of PFEAEr PRRRCRYHY e sronliiaet dircmtignet Pivss, f B hoaieansdt Highct
copol yme s, E&boyh&cmgf q&8dsQhart SRt 5%, &k ErontRRE Y0 190 tRbHHan abelit38YE ot -

proclivity toward adhesi on nmaki ng such i npact copol ynmers prone to reactor
foul i ng dmdl aroubd@fodoebatti4d¥e. " Foul i ng" or "polymer fouling," or "reactor
fouling," as used herein, is adhesion of polynmer particles to one another
(aggl oneea34pn) Iana @nbqatiingnte thepatérdphasicamipelyinem i @ prépylinerimpagiaopalyesr of a
pol ymeri zati on reactor, and/ or pol ynmer particle adhesion to structures, .that
are in opg P%IHBB%WR}WF%% E?rfP Q\ﬁo\éﬁlef‘?‘fgasﬁg!p;‘?hﬁfir i% Scro«gﬁ’&‘foélls .p%ﬁ?ntﬁ?tr%? ting
exanpl es ,0f o5 iaRlAMy I GRPPIBRS/ Thé Pohylets ihprek BEIR1y1B& 0 n FORBRue D dRark | S,
pi pi ng, heéat “exchanger, distributor plate, and conpressor. ['00351: I'n an
enbodi methan 136, dregreatopihas abowdidh jarehout $0%. sknaky conalymers Withhan ¥'e grpater
ats t ![ g% e&tgoﬁnl y{g?é ‘are r%%bgr%’elgl an urlre(:a Iaer hhave & pP(chli)(/H? rt(’)wéﬁda' a(aﬂesi&l HAEHl%rbugﬁﬁﬁbé\clt” ate
copolymers prone to reactor fouling and/or agglomeration. “Fouling” or “polymer fouling,”
or “reactor fouling,” as used herein, is adhesion of polymer particles to one another
(agglomeration) and/or polymer particle adhesion to the inner surfaces of a polymerization
reactor and/or polymer particle adhesion to structures that are in operative communication
with the polymerization reactor. Nonlimiting examples of reactor components/structures

include reactor inner sidewalls, piping, heat exchanger, distributor plate, and compressor.

[0035] In an embodiment, the heterophasic copolymer is a sticky polymer. The term
"sticky polymer," as used herein, is a polymer, which, although particulate at temperatures
below the sticking or softening temperature, agglomerates at temperatures above the sticking
or softening temperature. The term "sticking temperature”, is defined as the temperature at
which fluidization or stirring ceases due to excessive agglomeration of particles in a fluidized

bed. The agglomeration may be spontaneous or occur on short periods of settling.



bel ow the sticking or softening tenperature, agglonerates at tenperatures
above the sticking or softening tenperature. The term "sticking

t enper at Wwe'2010/5534ef i ned as the tenperature at which fl BCHIUS2009069100
stirring ceases due to excessive aggloneration of particles in a fluidized
bed. The aggl onerati on may be spontaneous or occur on short periods of
settling.[0036] A polyner may be inherently sticky due to its chem cal or
mechani c#0036j o peAthobsn@rqu)abes inhbreotly ktickysduedk jitsphaseatior inachanfvel pnoodmics i on
cycle. Stick nmer s ar ore err ~free flown ne
because Of p@%é ﬁté% E‘? Piq Bt“ﬁlgcﬁ'lclf’r&}’ﬁ[(%?mé’fneﬁ%%ﬁ gfﬁ%ﬁm i ze
than theyopd ﬁbﬂlﬁlee %ﬁﬁﬂ§b&§m€f§%e\éﬁ%%f‘%ﬁe1¥ RinSedye cohpactinteiigidth@afel v di ty
in a gas phase fluidized bed reactor; however, once notion ceases, the

addi t i onaluchdagerrdizsathar 616@@%9164)%@@1@8 byolwm@rsr dfshigitenershoyzasceniable ﬂgldttﬁ rua)ugh

For m and (S TReR OFHPeh et ttan BbSRler) ot ot A" dRP AR REE
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antifouling effectiveness of the multicomponent antifoulant—i.e., the degree of inhibition,
prevention, or reduction of agglomeration/particle adherence—can be whole (i.e., complete
prevention of fouling) or partial (i.e., a reduction in fouling) when compared to fouling for
single component antifoulants and/or no antifoulants as dictated by the amount of

multicomponent antifoulant used in conjunction with reactor process parameters.

[0038] In an embodiment, the multicomponent antifoulant is composed of (i) an activity
limiting agent (ALA) and (ii) a selectivity control agent (SCA). In one embodiment, the
multicomponent antifoulant may be a mixture of the ALA and SCA (ie., a pre-mix), the
mixture added to the second polymerization reactor. In another embodiment, the
multicomponent antifoulant may be formed in the second polymerization reactor in situ, by
separate addition of the ALA and separate addition of the SCA into the second

polymerization reactor.



limting agent (ALA) and (ii) a selectivity control agent (SCA). In one
enbodi nent, the multiconponent antifoul ant may be a m xture of the ALA and
SCA (i.e.woaomwwwesapx), the m xture added to the second poryusesmsedinon
reactor. In another enbodi nent, the nulticonponent antifoul ant may be
formed in the second polynerization reactor in situ, by separate addition
of the ALA and separate addition of the SCA into the second pol ynerization
reactor. [§U399] |Ih sarenshdadéntetht AltA enaflbé anmybdxgliaacddebtex pldigthearca diobsster, a
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C4-C30 aliphatic acid ester mai; al so be substituted with one or nore G oup
14, 15 odineep¢rsyladalaien divnethylhexd phihalets. eaddtr2-cthaldecylrbthalRie-exanpl es of

suitable C4-C30 aliphatic acid esters include G -20 al kyl esters of
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aliphatic C4.30 monocarboxylic acids, Cizo alkyl esters of aliphatic Cs.29 monocarboxylic
acids, C;.4 allyl mono- and diesters of aliphatic Cy.20 monocarboxylic acids and dicarboxylic
acids, Cy.4 alkyl esters of aliphatic Cs.20 monocarboxylic acids and dicarboxylic acids, and
Cs.20 mono- or polycarboxylate derivatives of Ci.ipo (poly)glycols or Ca.ip0 (poly)glycol
ethers. In a further embodiment, the C4-Cso aliphatic acid ester may be isopropyl myristate,
di-n-butyl sebacate, (poly)(alkylene glycol) mono- or diacetates, (poly)(alkylene glycol)
mono- or di-myristates, (poly)(alkylene glycol) mono- or di-laurates, (poly)(alkylene glycol)
mono- or di- oleates, glyceryl tri(acetate), glyceryl tri-ester of Cp4p aliphatic carboxylic

acids, and mixtures thereof. In a further embodiment, the C4-Cso aliphatic ester is isopropyl

myristate or di-n-butyl sebacate.

[0042] In an embodiment, the activity limiting agent includes a diether. The diether can

- be a dialkyl ether represented by the following structure (I):



nono- or di-nyristates, (poly)(alkylene glycol) nono- or di-|aurates,
(poly) (al kyl ene glycol) nono- or di- oleates, glyceryl tri(acetate),

gl yceryl woizemsatrez49of C2-40 aliphatic carboxylic acids, pamasseeogiocyies
thereof. In a further enbodinent, the C4-C30 aliphatic ester is isopropyl
nyristate or di-n-butyl sebacate. [0042] In an enbodi nent, the activity
limting agent includes a diether. The diether can be a dial kyl ether
represented by the following structure (1):(1) RLR- -C {)R4 R2 wherein
RL to R4 are independently of one anotther an al kyl, aryl or aral kyl group
having up to 20 carbon atons, mntcn:néy_QQ_Jonatly contain a group 14, 15,
16, or 17 heteroatom and R1 "nd R ngy be a hydrogen atom The

di al kyl ether rmay be |linear or branche and may include one or nore of the
fol l ow ng groups: alkyl, cycloaliphatic, aryl, alkylaryl or arylalkyl

radi cal s wit hyheddh Rc'ilrtbq{h @&t ABepeaduhtIRyair @@eﬁlotHdB%Bdlkﬂrlna@m oembaiklyl@ﬁﬁp t he
activity limting agent includes a succinate conposition havin
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or both 2- and 3-p tion carhgn o] 0044] n enbodi ment, the

acti vi tyalkb’}ﬁrtll%@ryg@kﬁltraiiﬁ@? dﬂg’s ié Eﬁﬂi?‘{‘ gomsy aIéhyradé‘i’ﬁﬁésent ed by the
following structure (l111): wherein nis an integer froml to 5 R and R2,
may be t 4§hme Igrargembediment, t%mact%whhrﬁﬁylgb@e%tf%td@u af%ﬂ@%&?@@@ﬁtlon

met hyl , ﬁ&nxéﬂwqbﬁgggé§ngxgnzﬁyl n-butyl, i-butyl, tbutyl, allyl, phenyl,

or hal ophenyt "group R6 R7, and R8, may be the same or
different, and each may be sel ected fronthydrogen hal ogen, subs¢l) tuted, or
unsubstituted hydr ocar byl havi ng to carbon atons. R -R 6 groups may
optionally contain one or nore '

R'O OR’
oo
wherein R and R' may be the same or different, R and/or R' including one or more
of the following groups: linear or branched alkyl, alkenyl, cycloalkyl, aryl, arylalkyl or
alkylaryl group, optionally containing heteroatoms. One or more ring structures can be

formed via one or both 2- and 3-position carbon atom.

[0044] In an embodiment, the activity limiting agent includes a diol ester as represented

by the following structure (III):

(11I)
o) Rz Ry Rs 9
I = c]—o—<|:———(|:—c|————o-——l: =
Ry, || ] | (Reln
/ Rs R2 Rs /

wherein n is an integer from 1 to 5. R; and Ry, may be the same or different, and
each may be selected from hydrogen, methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, t-
butyl, allyl, phenyl, or halophenyl group. R3, R4, Rs, Rg, Ry, and Rg, may be the same or
different, and each may be selected from hydrogen, halogen, substituted, or unsubstituted
hydrocarbyl having 1 to 20 carbon atoms. R;-Rg groups may optionally contain one or more

heteroatoms replacing carbon, hydrogen or both, the hetero-atom selected from nitrogen,



het er oat ons repl aci ng carbon, hydrogen or both, the hetero-atom sel ected

fromnitrogen, oxygen, sulfur, silicon, phosphorus and a hal ogen. R7 and R,

may be thwo=arm76349di fferent, and may be bonded to any eaerhspoanemof the

2-, 3-, A, 5-, and 6-position of either phenyl ring. [0045] The

mul ti conponent antifoul ant includes an SCA. In an enbodinent, the SCA is

one or nore al koxysilanes. The nulticonponent antifoul ant may i ncl ude one
nor e ak@ymlﬁamﬁcdmaphmhbm agé adnaRigef.0RAahd Rg,smﬁmme) shae ontiififaeR,

|ndependen each qccurrence i s hydrogen or hyd | or.an anm no

gr oup op#p ﬁb’t‘b’ll&‘? bonded Fc’t%ﬁye%ﬁrbﬁftﬁoﬁln@tg? mﬁ’e sdb tff}B on ofiithehPRgYbne
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t et r aet NGXYS khBPGimenY, R Q@@Q{z)ﬂrﬂy BIkO! bdarBRe, r@tlp@w&nyar@ > branched alkyl, or

bi s(pyrrolidino)di nethoxysi | ane, bi s( erhydr0|squ|nollno)dlnethoxy3|lane
di net hyl &mmbwmlmcag@upx Rtis &butejiyl, @nd oisi | prcdt Aontimitingngxamyples of suitable
orthost | Liake: L LA O MR IR diaRbliaate, . and: AavnAORRRARLLRMR]  ne

f or egoi n§" anleﬁ an i ment oST’ti

di cycl opewihylidicraekadinsdthenysilamept hyl cycl ohexyl di rmlﬁﬁoycymekalﬂenethmxysﬂane
n- propyl tri met hoxysi |l ane, and any combi nati on of th;heof urt

egogl rreﬁtpheltibﬂém&qﬂlloa‘déﬂ%%a di cHBIBERAHIMEIRY BRI | é"PrPBﬁlQH]‘etLW‘Yé ane,
enbodi ”ep{@obfuﬂﬁ%lﬁlgﬁhogipg‘ga%ot hedl%t?ﬁi'?mptﬁo gge i nt Q ﬁerﬁﬁﬂfﬁﬁ&ﬁoxysﬂane

separately di ment e ALAand the S can be m xéd
t oget her isopropgtitamethoapdlabbien addegrdpytiomethexyshoe.or as rapropytaethoxystaneh e

m xture, han.one ALA or mor e, han.one.SCA can be used.  In. an .
enbodi meﬁ{ﬂ[})’{tfl ORSUpRfe may be oneSBFRRBPEYHAGHe fetracthSXysilane,
cyclopentylpyrrolidinodimethoxysilane, bis(pyrrolidino)dimethoxysilane,

bis(perhydroisoquinolino)dimethoxysilane, dimethyldimethoxysilane, tetracthyl orthosilicate,
tetramethyl orthosilicate, tetramethoxyethoxy orthosilicate, and any combination of the
foregoing. In an embodiment, the silane composition is dicyclopentyldimethoxysilane,
methylcyclohexyldimethoxysilane, or n-propyltrimethoxysilane, and any combination of

thereof. In a further embodiment, the silane is dicyclopentyldimethoxysilane.

[0046] In an embodiment, the ALA and/or the SCA can be added into the reactor
separately. In another embodiment, the ALA and the SCA can be mixed together in advance
and then added into the reactor as a mixture. In the mixture, more than one ALA or more
than one SCA can be used. In an embodiment, the mixture may be one or more of the
following: dicyclopentyldimethoxysilane and isopropyl myristate,
dicyclopentyldimethoxysilane and poly(ethylene glycol) laurate,
dicyclopentyldimethoxysilane ~ and  isopropyl = myristate and a  polyglycol,

methylcyclohexyldimethoxysilane and isopropyl myristate, n-propyltrimethoxysilane and
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foll ow ng: dicycl opentyl di net hoxysil ane and isopropyl nyristate,

di cycl opent yl di net hoxysi | ane and pol y(ethyl ene glycol) laurate,

di cycl opewOyebdvareishoxysi | ane and i sopropyl nyristate ana#Ca/ysedopgbsgol ,

met hyl cycl ohexyl di met hoxysi | ane and i sopropyl nyristate,

n- propyl tri nmet hoxysi | ane andi sopropyl nyristate, dinethyldi nmethoxysil ane
and net hyl cycl ohexyl di met hoxysi | ane and i sopropyl nyristate,

di cycl opfsbpmlpg] gm}uhm;tggsdlhwﬂgféamthoxpmmyl andi mdﬂu&%@idlﬁnteldmm)@@mp?md
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i ncl udesaud @y@mﬂ‘anatlpln ofgheforegoingn al i phatl ¢ C8-20 nonocarboxylic acid
(such as isopropyl nyristate) and an al koxysil ane, and the process forns an
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i ncl udes addi ng the nmul ti conponent antifoulant to the second pol ynerization
reactor at akoxesilens anth thermuecesh ormglap jodeiriembderoahasic PPRMEri s present in
the formant heterophasic copolyner at a concentration fromabout 1 ppmto
about 20(00d8M oThefp‘reﬂenmlmudzss&lqblprlvstaddlabdmmmmompme%ﬂnﬂfpblﬁmatbdm seeongpm

to about 50 m.. or out oncentration of 1§ nt
ant 1 foul BRUTRECYiROGa Y AHAoTRRE R O GroPHe R baPuper e HERTRRRE ",
mul ti COW@@%&B%&R@OW@& arhiePBianigaddedut 0% he second pol yneri zati on
reactor intermttently or conti nuously In an enbodi nent, the

mul tico I .
Epmag di th r‘ﬁrof t?]?l% és§1 aﬁ&ﬁﬂé&MﬁﬁchmFblﬁbrﬁaﬁ%ﬁHﬁftoQH@%bﬁ@n

conti nuo mul ti conponent antifoulant into the second
pol ymer i palyimerizat@scteastoprivg eatd sutlo than she sukticenipoherd r@@ﬁé’rﬁ%ﬂt anpresenf| iarthe

concentration from about m.to abot 30 t
Formant | FRTBRORHIEP B Bo PO & PSR O ARTLHESa TRy 1o FRuP B b, BF
i ncl udes gaddhmat o mb&@rmgrwm AFdnh @bbiani) Him @ abée Sﬂtmnt&adbohh%
mul ti conponent antifoulant is present in the heterophasic copolyner in
ppm. The concentration of the multicomponent antifoulant is based on the total welght of the
heterophasic copolymer. The multicomponent antifoulant may be added to the second
polymerization reactor intermittently or continuously. In an embodiment, the
multicomponent antifoulant is added continuously. In a further embodiment, continuous
addition of the multicomponent antifoulant into the second polymerization reactor proceeds

to ensure a multicomponent antifoulant concentration from about 20 ppm to about 30 ppm, or

about 25 ppm in the formant heterophasic copolymer.

[0050] In one embodiment, the process includes adding the multicomponent antifoulant
at a rate such that the multicomponent antifoulant is present in the heterophasic copolymer in
a concentration from about 10 ppm to about 50 ppm, and forming a heterophasic copolymer

with an Fc value from greater than 15% to about 40%.

[0051] In an embodiment, the process includes inhibiting, with the multicomponent
antifoulant, fouling within the second polymerization reactor. Applicants have surprisingly
and unexpectedly discovered that addition of the multicomponent antifoulant to the second

polymerization reactor improves reactor operability by inhibiting fouling (including sheeting,
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a concentration fromabout 10 ppmto about 50 ppm and formng a

het er ophasi ¢ copol yner with an Fc value fromgreater than 15%to about 40%
[ 0051] | rwarrosieadoent, the process includes inhibiti n@CTRSREVIGE40

mul ti conponent antifoul ant, fouling within the second pol yneri zation
reactor. Applicants have surprisingly and unexpectedly discovered that
addition of the nulticonponent antifoulant to the second pol ynerization
react or panpiclevadheranae;t and/opeartiblel aggtomyratiom)i bi thengecood | fohgngrizat b deantor.
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copolymers with hi ?'h Fc value (1.e., hie(?h rubber content). Applicants have
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directly into the secan tor, Vi it Matoy L LEy
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m xture present in the actjve polynmer tends to be (neffective for
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an Fc va : (ORI a2 0 > harent ,
provi sio %ﬂég%g%‘ﬁegﬁ?rﬁﬁlf}%g ﬁpo n enﬁ'? Ilhatg% S?%%F arzrﬁwégnfgg I?{Qétse k{%ﬁgﬁ% ? %%&%?lelg rr};@g? e
het er oph&sivelue gpaatey iheems] 03, tdn gaatdEchanall5de gr eat er than about 15% or greater
t han about 20% or greater than about 30% or fromgreater than 15%to
about 5090052 t hdut an @atbodimdmu biavisian df ahe pavlticompommeny | antifnddnt cmables thas

been surprisingly found that the nultico ogént anti f oul ant &10 S not
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[ 0053] Nﬁ{aﬁ;él\éﬁﬁt’ 209 i dl @aitércmalfab&ub@o%[ sﬁﬁe;nl bty ﬁap@maatab&mtéowummm

synergistic y provides antifouling capability while sinmultaneously

provi di negactoprioukng redot grrinio eggbneoationol If has thees sorpigingbadowrd. thap the
anot her enbodi nent, the esent process..includes jinhibiting fouli in the
second r GMRREs Fﬂ%ﬁf’ﬁ%ﬁédﬁ&? Y o’Pﬁ%aBYaV nﬁg?crsﬁe{hSnBWR?mS? %t? ceo% b us
phase pr gs@ifphhdic tdpIgder ophasi c copol ymer with the mul ti conponent
antifoul ant. [0054] The multi-nodal nature of the mnulticonponent

antif oul ﬁ(m53 r o83 vENRBNEAHNPE PR SFre SRR ilicsrARARM hitioulhht mefiifiRdilyrent

adj ust nent orthe add?l?ion rate or ?%efeed rate HheRRAlyTe
provides antifouling capability while simultaneously providing improved reactor process
control in the second reactor. In another embodiment, the present process includes inhibiting
fouling in the second reactor and simultaneously controlling the amount of discontinuous

phase present in the heterophasic copolymer with the multicomponent antifoulant.

[0054] The multi-modal nature of the multicomponent antifoulant provides enhanced
process control capability. In an embodiment, adjustment of the addition rate or the feed rate
of the multicomponent antifoulant into the second polymerization reactor can be utilized to

control the amount of rubber phase produced in the second reactor.

[0055] In an embodiment, the addition of the multicomponent antifoulant into the second
reactor may be adjusted to correspondingly adjust the Fc value of the formant heterophasic
copolymer. In an embodiment, the process includes increasing the addition or otherwise
increasing the amount of multicomponent antifoulant added into the second polymerization
reactor and decreasing the Fc value of the heterophasic copolymer. In an embodiment, the

process includes feeding or otherwise adding the multicomponent antifoulant to the second
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of the multiconponent antifoulant into the second pol ynerization reactor
can be utilized to control the anobunt of rubber phase produced in the
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antifoulant into the second reactor may be adjusted to correspondi ngly
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t herebetween). In an enbodi nent, the ALA and the SCA can be individually
fed int 0[60%g] r ealieOkatio0 oPrAIVA de-SAA inffays ivhry. Milhel maltjeongoherardnitif@uiianmay
havi ng from about 0.1 nol %to about 99.9 np] %gf t he ALAgglirﬁtl‘{J frongﬁ)gl?out

di

99.9 ol copteiy fease abous Vsl mel “aip gpoytiyd-SSeal Yo dbsand fipra by e 10

process pnchyossed Hr Eﬁ}pgalhé" br ﬁhf%ér%%hé@ﬁét@eaﬁd In an embodiment, the ALA and
the SCA can be individually fed into the reactor to provide an in sifu multicomponent
antifoulant having from about 0.1 mol % to about 99.9 mol % of the ALA with from about

99.9 mol % to about 0.1 mol % of the SCA.

[0058] In an embodiment, the process includes adjusting the ALA:SCA ratio and
controlling the amount of a discontinuous phase present in the heterophasic copolymer.
Increasing the amount of ALA (and decreasing the amount of SCA) decreases the amount of
rubber phase formed. Increasing the amount of SCA (decreasing the amount of ALA)
increases the amount of rubber phase formed. For example, increasing the amount of ALA
(thereby decreasing the amount of SCA) decreases the amount of discontinuous phase

polymer produced.

[0059] In an embodiment, the active polymer is a propylene-based polymer such as a
propylene homopolymer. The process includes contacting the active propylene
homopolymer with ethylene (alone or in combination with propylene) in the second

polymerization reactor to form a propylene impact copolymer. The process also includes
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controlling the amobunt of a discontinuous phase present in the heterophasic
copol yner. Increasing the anount of ALA (and decreasi ng the anount of SCA)
decr easeswOheloaiTeasnt of rubber phase fornmed. | ncreasi ngpPCinasamoondl4of SCA
(decreasing the anmount of ALA) increases the amount of rubber phase forned.
For exanpl e, increasing the anount of ALA (thereby decreasing the anmount of
SCA) decreases the anmpbunt of discontinuous phase pol yner produced. [0059]
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1 ppn1topgg’%?efﬁagngﬁ%ﬂggs?ron1about S ppmto about 100 ppm or fron1about

10 ppm t ut e concentration is based on the taqtal t of
the pr opi‘t‘@ﬂ i laifﬁ%‘& g%oé’é?ﬂqunﬁ gHac %88\%%&1""%“ @ Br 8”3? ene
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a propyl ene/ et hyl ene copol ymer is dispersed (discontinuous phase). [0061]

I n an entdgontinpoustphasedr opyl ene i npact copol ymer has an Fc val ue of about
1% to about 50% or greater than about 10% or greater than about 15% or
great er {06d] abomtan@shodomeny thatpeopti¢rerimpocitop8Dyger dins gm Eatvalue o ahoutduit

40% [ 00 p enbodi nent . th pyl ene i ppa yner
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about 10% @b ek frefRPthafsbsgBdd)F Sicater fRhAYbENBILONt ent (" Ec") is the

wei ght percent of ethylene present in the discontinuous phase of the

het er ophagje) Pol M%remﬂ_&ﬁmgﬁt ¥Rl pMep §71§neb§§;%ét e6b n"{}geﬂ 1edsan E\@\/ﬂﬁé fiotn hbtRit

di sconti nuous (or rubber) phase. In a further di ment , process
i ncl udes Oilntitbiabout PO %ni Qrkfrqm@bmll% trorhoshhtor Sient akswk A% abﬂ@‘lﬁQ"/mg Asisethe

;?gg? gr ' %r%hlog_“ }fl A%;'rgee £9n %ﬁ gq%c”?nlg lchrcr,p‘%}vcetlgh(%O;l))ercé/nq13 f r%?h}’lé}% %pesgﬁ:t Yr?ltHg of
discontinuous phase of the heterophasic polymer. The Ec value is based on the total weight
of the discontinuous (or rubber) phase. In a further embodiment, the process includes
inhibiting, with the multicomponent antifoulant, fouling in the second reactor of the
polypropylene impact copolymer having an Fc value of greater than 15% and an Ec value

from about 1% to about 8§0%.

[0063] In an embodiment, the process includes forming particles of the heterophasic
copolymer and coating the particles with the multicomponent antifoulant. The particles can
have a D50 value from about 0.001 inches to about 0.5 inches or from about 0.015 inches to
about 0.05 inches. In another embodiment, the formed particles of the polypropylene impact
copolymer have a D50 value of about 0.025 inches. As used herein, “D50” is the particle
distribution such that 50% of the sample particle volume is above the stated particle size

range.

[0064] Provision of the multicomponent antifoulant produces a heterophasic copolymer
that does not foul the second reactor, does not adhere to the interior surfaces of the second
reactor (i.e., does not adhere to the heat exchanger, cycle gas compressor, reactor plate,

and/or bottom head of a gas phase polymerization reactor), and does not agglomerate. Not
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fromabout 1% to about 80% [0063] In an enbodi nent, the process includes
formng particles of the heterophasic copolyner and coating the particles
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used her glighing B5®e bsuridhiy paiyt patieuldi sheaokyuiti isnbedieudd ttheat the 0dstitombenestinpl e

particle volume is ahove the stated.particlge size.range. [006 Pr ovi . si on
b the. maTEPEBRpETETIOARETPONES BF D e o Nur e She Tl Fer B

does not fé%t %Q&@%ﬁﬁ? f&g@@ﬁﬁg repartft@é‘s.s 1R tthROREY, Etht AnbilfiGomPéifht @htifoulahaces

of the sec reactor S not adhere to the heat exchanger, cycle
gas conpimskityfoulimpsichrs partitle, aggliepationcnt orphiiste wifage glssiphase

pol ymeri zation reactor), and does not aggl onerate. Notw shing to be bound
by any p#e0ésgul ain dnheasodiméit, ihe fredehe efttht matlticdrepaneht antidogantentthe second

antifoul ant coats the interior suyfaces of .the second I rizatlon.

react or RASHZENE S PATERREFRUSHHIBY 5%%{&"8"661658‘?"3?%&8@1%? e @sﬁu’?hﬁeq hi s
way, the ' nent ] ih Bk Riatdr,f M| (DU hud YeRaEinb6rlat

aggl oner g??k)%@%ﬁ%? qubasrt%ﬁ:?%ggg?@ghéemggdhgsﬁ f)n. [(8865] I nuaneenbogi r?erl;? ,

t he presemueol dfaitignimgl the dedpomen deantenpeiatuan tfron abewd Keconzboyb BV ehomt | on

react or advant ageousl rovi.des enhanced pr.ocess control of the (i)
f1 ui di zeHOIB‘B%re‘?g(hﬁg&%'%ﬁﬁ&éga‘(lflgfSgllg GO PBF ity within the reactor, and

(ti1) bed m nus dew tenperature control (maintainin he bed m nus dew
t enper at L[lq({& ro qugg S¢ SS‘HBB{HVI‘%@)”%%%‘}'W%WE ré’goé%l%q FIPS LA gn Ahvi ng
a singl e.;oRRANENTa cﬁt@&@@]for-r REoRERZENcofbSRlePSY RoBHAY| OBi%e pRRZESEIncRIdRS eSS

e
for producing a copolyner. Inh an enbodiiment, a process for producing a
copol yneintislupingv aul edctivEh@opymuee Som ne | fikge spalymederiion ngeagior aito ve  psPydrer

The acti POVRPEH ool oG F RSlmiel o RBgRRGRaR BR MR AR pARCRRSRE"

neri za

i Nt roducgdrddit&l e tse s08d RRlyEizdet rebtor @8 girevioasdy diselosedis Ty thl sebaded.
In the second reactor, the active polyner is contacted wth at | east one

ol ef i n undstorpdiey Aetiiez By BT derf@ntarisAsWItE alolemstpeie plefiasurger RPlymgLition
copol ym%oﬁ&ti&&etosﬁ)%ngar{iagg b8'an i-lqi')%ctp&ﬂﬁ%ﬁﬁer in the second reactor. The process

further includes adding a coating agent into the second polymerization reactor and coating

the particles with the coating agent.

[0067] Each particle has an outer surface which defines or otherwise bounds an interior
portion of the particle. As used herein, a “coating agent” is a substance that adheres to or
otherwise binds to the outer surface of the formant heterophasic copolymer particles under
polymerization conditions. The coating agent can be a liquid, a solid particulate, or a finely
divided semi-solid material. The coating agent can be added in a pure form, in a solution

form, or in a suspension form.

[0068] The coating agent contacts and adheres to the outer surface of the copolymer
particles produced in the second reactor. The present coating agent inhibits reactor fouling
by (i) coating the formant polymer particles while (ii) imparting no adverse properties to the
formant copolymer particles. Thus, provision of the coating on the particles reduces reactor

shutdown and increases production efficiency.
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further includes adding a coating agent into the second pol ynmerization
reactor and coating the particles with the coating agent. [0067] Each
particl e Wasomm7saver surface which defines or otherw secChaseas/oea4é nt eri or
portion of the particle. As used herein, a "coating agent” is a substance
t hat adheres to or otherwi se binds to the outer surface of the formant
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may or may not have term nal functional groups. In an embodi nent, the

br anches include terminal functional groups. Nonlimiting examples of suitable functional groups for
the dendrimer include the following groups: amino, hydroxy, mercapto, carboxy, alkenyl,
allyl, vinyl, amido, halo, urea, oxiranyl, aziridinyl, oxazolinyl, imidazolinyl, sulfonato,
phosphonato, isocyanato and isothiocyanato. Further nonlimiting examples of suitable

dendrimers include one or more of the following: polyamidoamine dendrimers, phosphorus

dendrimers, polylysine dendrimers, and polypropyleneimine dendrimers.

[0071] In an embodiment, the coating agent may a high molecular weight (“HMW?)
polymer which includes at least one electron donating group and has a molecular weight of at
least about 300, or from about 300 to about 200,000. Nonlimiting examples of suitable
HMW polymers with an electron donating gfoup include tetrakismethylene(3,5-di-t-butyl-4-

hydroxyhydrocinnamate)methane, | octadecyl-3-(3',5'-di-tert-butyl-4-
hydroxyphenyl)propionate, 2,2'-thiodiethylene bis[3-(3,5-di-tert-butyl-4-
hydroxyphenyl)propionate], 2,2'-ethylidene-bis(4,6-di-tert-butylphenol), 2,2'-(2-

methylpropylidene)bis[4,6-xylenol], tris(3,5-di-tert-butyl-4-hydroxybenzyl) isocyanurate,
1,3,5-trimethyl-2,4,6-tris(3,5-di-tert-butyl-4-hydroxybenzyl)benzene,  2,2'-methylenebis(6-
tert-butyl-4-methylphenol), 4,4'-butylidenebis(6-tert-butyl-3-methylphenol),
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i nclude term nal functional groups. Nonlimting exanples of suitable
functional groups for the dendriner include the follow ng groups: am no,
hydr oxy, weresptress9car boxy, al kenyl, allyl, vinyl, am deCThsk@g/ocriea,
oxiranyl, aziridinyl, oxazolinyl, imdazolinyl, sulfonato, phosphonato,

i socyanato and isothi ocyanato. Further nonlimting exanples of suitable
dendriners include one or nore of the follow ng: polyam doam ne dendri ners,
phosphor p«slydﬁqcéldpmmmenmb-)pl-cyesiom)e dendrtrin@rtst-bayd- 3phydqueb,ﬁ+ct§meihmmezyl)

dendrinmers. [0071] n enbodi I
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[0072] In an embodiment, the coating agent is not present in the interior portion of the
particle. In other words, the particle interior is void of the coating agent. Not wishing to be
bound by any particular theory, it is believed that the bulkiness of the foregoing coating
agents prevents the coating agents from traveling into the pores/micro-pores of the impact
copolymer particles. Surprisingly and unexpectedly, it has been found that the present
coating agents have a bulkiness — molecule bulkiness and/or bulkiness in the coating agent’s
physical form (i.e., powder) — that maintains the coating agent on the exterior of the particle
surface and simultaneously prevents travel and/or migration of the coating agent into the

interior portion of the particle.

[0073] In an embodiment, the coating agent may be a mixture of two or more of the
following: a high molecular weight poly glycol, a dendrimer, and a high molecular weight

polymer with an electron donating group. Each component (when present) may be present in
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chl orobenzotri azol e, 2-(2-hydroxy-5-tert-octyl phenyl)benzotri azol e,

2- hydr oxy-4-noct yl oxybenzophenone,
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of the coating agent. [0074] In a further enbodi nent, the coating agent may

i nclude a furtherrembadimenth misivreonl tiet(pabing agent FOFPOBENTS RECDH PEIBYE HIg: COaliRg gh
nol ecul a\(%g%/l\ﬁlisqmm&gc%%{ irﬂﬂé&%dntd%e&?&q“ mer, and a high nol ecul ar wei ght

pol yrer ane ron donati ng group. Each conponent (when present) may
be prese i.n an_anount from about 0.1 %t,0. abqu ?9. % d,on
Che t ot alouzel gn 15y Siibe SRS RY o Porf b 7k 1 RS s Jo bt o
added t 0ahdtBerS@ERINIMERATHeVoatSy Aodt Braffi cvaOthe icAtife, bt! sWstatliislty teettighouer | n
one enbodi nent, the process includes m xi n? two or nore nenbers |
surface of one or more copolymer particles. In an embodiment, the process includes
applying the coating agent to the entire outer surface of at least one particle. This completely
surrounds, or substantially surrounds, at least one particle with the coating. In this sense, the
coating encases the entire outer surface, or encases substantially the entire outer surface, of at
least one particle. In a further embodiment, the coating agent is added to the polymerization

reactor in a sufficient amount and manner to coat the entire outer surface, or substantially the

entire surface, of each formant particle of heterophasic copolymer.

[0077] In an embodiment, the coating agent is composed solely of one or more high
molecular weight polyglycol(s). In another embodiment, the coated impact copolymer

particles are odor free.

[0078] The coating agent may be added intermittently or continuously to the second
polymerization reactor. In an embodiment, the process includes continuously feeding the

coating agent into the second polymerization reactor.
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sel ected froma high nol ecul ar wei ght polyglycol, a dendriner, a high
nol ecul ar wei ght polyner with an el ectron donating group, and an a sil ane,
and formwg@20te763ati ng agent. In a further enbodi ment, PeITAIS2e09/064144 he
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may coat [6079] entIlnrzfn, embochmbmr,ahrﬁt pakcess mtied@mddnrg th@u:toetlng agdni de thsf segprd or

nor e copol artl cles. In an the r.ocess i ncludes a in
e coar PHTEGERIOR tSS G Ah 1t QUL Tar HE FPr b AETE 4t PreScis oPane B i "
Thi s CO”BE@F@%XS@ 'éB}'S(Q%‘HL@lS in Qrcoﬁé@ﬁﬂaﬁ&ﬁ iRl ¥b&UI T BPIMCD, abdtt LEAPHmMORE from
particle with the coa his sense, the coating encases the entire

out er suerbayd ppor toeab@asb@ mmglréfwli abaquy 10 pemdaebews SOPPEr sur face, of at

| east one particle. In a further enbodi ment, the coating agent is added to
t he pol yr[ﬂ)ﬂiﬂ}: at i loraor @alstdimentnthe mutidéscofehe impastieopelpeienhavec Dﬁ@ velpatironhe
entire ou rface ubst t| re face h_f or mant
particle? utf(?é)[ ér"&b%%\téqu&oidﬁb‘? 311 a{)({%@_}g? T %Pr?uE 811? r?éﬁ?out Etg%c%'ati ng
agent is co osed sole]y of one or nore high ecul ar

pol ygl yc&? . 1R aéh@?*%‘%drlmé%él&q REORESS lPﬁléd‘% %‘{E[é)"tg igroat %8 Wtﬁ?rél?e 34PPd ¢l es

are odor }@rf'erlzL Bhetd® %E'cﬂ&lmﬁng@%l%eﬁm abdUt ®10T irh @9 hboht QO?1
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process iwnglouflesm abont 0.4 ywousd abobie el my, thizow ebeitigumdeabout A gim.he second

pol yneri zation reactor.[0079] In an enbodi nent, the process includes adding
t he coat i[0uB2pgenta eanethﬁﬁhmem:tpﬂﬂ qoatiyuesiphate can tmeap]totpyleae basedaioéymucsluch hat

t he coating agent present on the surf of t e het hasi [ReFpete) o

n a condbrt PRPYISHE FPBRPABTISE Of %Blfﬂpf/f? (B 515 Gmba i‘;pm

to about Ri%?rl BlBasdd p 0ﬁ§{ﬁ£?1§?%%pyi&e@19m05391yﬂﬁ?m 50 ppm [0080] In an

enbodi e e particles o I npact “copol ymer have a D50 val ue from

about 0. 8%3’ i Iﬁ&ggﬁ{’t"fi%é‘tl tﬂﬁg%goﬁt{n%ml 0L o Bl étﬂylEl?eu degygdﬁr&g of 5‘ or
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copolymer.  Nonlimiting examples of suitable propylene-based polymers include

propylene/olefin copolymers and propylene/ethylene copolymers.

[0084] In an embodiment, the particles include a continuous phase that is a propylene
homopolymer and a discontinuous phase of a propylene and ethylene copolymer. It is
understood that the ethylene content of the discontinuous phase will determine whether the
discontinuous phase is a propylene/ethylene copolymer (majority weight percent of units
derived from propylene) or an ethylene/propylene copolymer (majority weight percent of
units derived from ethylene). The discontinuous phase has an Ec value from about 0.1 wt %

to about 80 wt %.

[0085] In an embodiment, the process includes forming particles of an impact copolymer
composed of propylene/ethylene copolymer dispersed in propylene homopolymer. The
impact copolymer has an Fc value from about 1% to about 50%. In another embodiment, the
impact copolymer particles have an Fc value greater than about 10%, or greater than about

15%,.or greater than about 20%, or greater than about 30%, or greater than about 40%. Ina
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[0082] In an enbodi nent, the continuous phase can be a propyl ene-based

pol ymer such as a propylene honmopol ynmer or a propyl ene/olefin copolyner. In
one enbodwoento/07533e propyl ene-based pol yner is a propyl ecg/useenopaetiyeer .
[0083] In an enbodi ment, the discontinuous phase can be an ethyl ene-based
pol yner or a propylene-based pol ymer. Nonlimting exanples of suitable

et hyl ene- based pol yners i nclude ethyl ene honopol yner, an ethylene/olefin

copol ymefurered emboémﬂeylt eleingraopydpeiena geaicjesdraye doht value igragtes teampibest 160
sui tabl e 5”0 § e based pol yners include propyl ene/ ol efin copol ynmers and
propyl end %‘f‘ﬁ%f‘ e copol ymers. [0084] In an embodinent, the particles

i nclude a continuous phase that is a p{ yl ene h
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50% er e I ment, e i npact” copol ymeér particles have an Fc vaI ue
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20% or greater than about 30% or greater than about 40% |In afurther
enbodi mene08sy he Tlﬁﬂaqstéseﬁoptﬁqume gﬁbtzlided emoti@y epravestc vIaI ae gmbadierent,han
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react or) copolymer has a flowability index greater than about 0.65, or greater than about 0.70.
[0089] In an embodiment, the polymer fines are propylene homopolymer.

[0090] The heterophasic copolymer may be any heterophasic copolymer as disclosed
herein including a high-rubber polymer and/or a sticky polymer. In an embodiment, the
heterophasic copolymer is an impact copolymer comprising a propylene-based polymer
continuous phase and a propylene/ethylene copolymer discontinuous phase, the impact
copolymer having an Fc value of at least 30%, or at least 30% to about 50%, and an Ec value

from about 10 % to about 50%, or from about 30% to about 40%.

[0091] In an embodiment, the process includes inhibiting, with the polymer fines,
agglomeration of the heterophasic copolymef in the polymerization reactor. Not wishing to
be bound by any particular theory, it is believed that particle stickiness is influenced by the
rubber composition, thickness, and/or coverage on the particle outer surface. Once a critical
condition is reached, the sticky particles will stick to other sticky or non-sticky particles and
form agglomerations. The level of particle agglomeration depends on the quantity and size

of the sticky particles and the non-sticky particles. The polymer fines attach to the outer
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and/or a multiple stage polynerization process (nmultiple reactors). [0088]
The present disclosure provides anot her process. In an enbodi nent, a

pol ymer i 280i2000/q96338ess i s provi ded which includes intro®aEiusgoeanceast i ve
pol ymer conprising at least 6 wt % polyner fines into a polynerization
reactor. The process includes contacting the active polynmer with at | east
one ol efin under polynerization conditions, and form ng a heterophasic
copol ynesurlireiofi heasticke pmaiblee and acitas e asulaBifg Wyeso THisensfubatimg dayise pEpdphasi ¢
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particle at'i ayer I nsulating layer pol ymer
fines pr ﬁm&sncﬁosncplafetach Ifﬂmaggl mnby atbbempha[sé)OEIﬁ} béumdad bg aby damtevlar thebiy, privcess

includes atta pl ur al S to, at st ., one parti e of
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m Ccrons Lpich 264 h@rabie%ééofaﬁékﬁQ% %%eﬂ'ir(érsons in size. The polyner fines
attach to the rui)ber portions of the et erophasi ¢ copol yner. The pol yner

surt ace EOFhe” pb BrcraRRlmbtyons maitfey (TPRE) pERRETRS QR beRHLE! o
substantially rubber-free. The polymer fines may be a propylene-based polymer as formed in
the first reactor, for example. In a further embodiment, the polymer fines are propylene
homopolymer. Not wishing to be bound by any particular theory, it is believed that the
rubber-free nature of the polymer fines may be because the polymer fines stay in the first
reactor longer than the bulk particles and therefore have lower activity when the polymer

fines arrive in the second reactor. In an embodiment, the bulk particles are from about 150

microns to about 3500 microns in size.

[0094] Surprisingly and unexpectedly, it has been found that an amount of at least 6 wt %
polymer fines provides the heterophasic copolymers acceptable flowability. The particles of
the heterophasic copolymers exhibit a flowability index of greater than 0.65, or great than or
equal to 0.70, or from about 0.70 to about 1.0. The process advantageously provides
flowability to rubber-rich and/or sticky particles without the need of a flowability additive,
i.e., without the need of addition of an inert particulate material. In other words, flowability

is achieved for rubber-rich and/or sticky particles without the need to add a foreign flow aid.
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ot herw se adhere to the outer surfaces of the formant heterophasic

copol yner particles. In an enbodi nent, the polyner fines attach to and
cover al lwoaniguabswantially all, the rubber-rich porti omreTafS2400869140

het er ophasi ¢ copol ynmer particle. The attached pol ymer fines performas an
insulating layer to inhibit, or conpletely prevent, aggloneration of the
particles of heterophasic copolyner. Surprisingly and unexpectedly, it has
been f ouMbredwat, thheprpseny percedsi regsircionm atlditiena cprofwationt siepssatj mrirodelpge fo
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wei ght ag?uibglgn@bsence of cracks in the polyner fines. [0093] In an
enbodi ment, "the nmajority of the polyner fines are rubber-free, or

substant i r I3 | V8 VR niRis@ oRE OPMbREntASRENS
pol ymer l\@dfsgr rreu@ ?r?%i??ﬁ%@%%%ﬁo ,Offor %éxamnﬁg. In a further

enbodi nmedisclosétehqreihymer fines are propyl ene honopol yner. Not w shing to be
bound by any particular theory, it is believed that the rubber-free nature
of the peiooser fTiepresay dbeldveeaitsedeshe cpmbysiton. f Imes embegdinient, taharticle of

reactor longer than the hulk particles and therefore have l.ower .activity
when t he apolmpest cPpolemen Ay iRFeviAed. ¢ hEhe dapie o8B ofmPart, C%“@Wﬁ%d’?%#?ﬁ, 2t he
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[ 0094] Surpris y a unexpectedly, it has been found that an amount of
at | east céatisdg i%ppsknytromranf outerssupfros/dibe patiicld et her pastiels imaydwspiormperkbs way of
acceptable flowability. .The particl.es of thge het asj g

cxhi bi {1 FRHBIE Py AR TR UsepRer s et M g, s SERTY BRbiBee
0.70, or if fipmalReupalicld it i9 uadastbod tHat thEREsciisarappliedheaneagplatity of ool des
flowability to rubber-rich and/or sticky particles wthout the need of a

f | owabi | itheypaaideles fovmed by way ofipmprlymetizitioadiossss Hadpicddis™d® an i nert
particulate material. In other words, flowability is achieved for
r ubber - r i[@0972nd/ Inranstnmidymenty the plagislardf the impadi opaiprier Bag ifluderaedr ere | ow

ai d. Moreover,. th sent pr.ocess, requires .n Lt I ps
or ot nodBIBLR TS BEfRerETRTouEB eyt oF dSBE R bR RSk by hE S
present p5REERE pfREW iBTinpah@bshtinp@padt. equi pment. [0095] Each process for
produci ng a copol yner nmay conprise one or nore enbodi nents di scl osed

herei n. [0098] In an embodiment, the coating is formed from the coating agent as disclosed
herein.
[0099] In an embodiment, the coating on the particle of impact copolymer is selected

from a high molecular weight polyglycol, a dendrimer, a high molecular weight polymer

with an electron donating group, an alkoxysilane, and any combination thereof.

[00100] In an embodiment, the coating surrounds substantially the entire outer surface of

the particle of impact copolymer.

[00101]  In an embodiment, the coating on the particle of impact copolymer has a thickness

from about 0.01 pm to about 200 pm.

[00102] In an embodiment, the continuous phase of the impact copolymer is selected from
a propylene homopolymer, a propylene/olefin copolymer, and a propylene/ethylene

copolymer.
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[ 0096] The present disclosure provides a conposition. In an enbodi nent, a
particle of an inpact copolyner is provided. The particle of the inpact
copol ynmerwpneludesioa conti nuous phase and a di scont i nuoRsTalsa®e/oad18per sed
wi thin the continuous phase. A coating is present on an outer surface of
the particle. The particle may be fornmed by way of any foregoing

pol yneri zati on and coating process disclosed herein. Al though the

di scl osu[108] dilnent @abddimantp dtret disdomfinudusi ghasm dethstiopdctt drpolynies igsgdedtesur e

applies to one, a plurality of, or al] t articles fornmed b f any
pol ymer i #1801 R SRenss QO’BPE‘%V%EQ“%S??‘@leH?}gF ?ﬁpoﬁﬂngna'&%ﬂo%ﬁoﬂéﬁw&{lﬁgne
particl ec§601§,‘§gr_i npact copol yner may include one or nore enbodi nents of the
formant coated particles of heterophasic copol ynmer produced by the

f or egoi n?ﬂs(ﬁpgf ren?,‘[g 2#1;5 %Jrnnb@'ﬁﬂg:n{ Nfie cﬂ?s%%hﬁ}gloaggyﬂ%se b ORI afpdrRadindRAks the

coating e cdating agent a I scl osed ‘herein.”[0099] In an
enbodi nesthylehbe Thodistorginooud plasphastandievadie fromaboutclopblotnaboutS0sel %ect ed
froma high nol ecul ar wei ght pol yglycol, a dendrinmer, a high nol ecul ar

wei ght pmmusL Vintah eadbodire&dty the ipadcopgdygechys andiv valleokya iabautd % anaboany
conbi nation thereof. [00100] I n an enbodi nent, the coating surrounds

subst ant P8V, gr greeterthen d 8%daebputadt-ace of the particle of inpact copol yner.
[00101] In an enbodi nent, the coating on the particle of inpact copolymer
has a t hi®KA6ks ranmembediment the partiele oAer impasd caprly oD happn [iHerigy portion
enbodi nent,. the gontinyous phase .of L o Il I d om a
ot opyl ondcBsoo i mariig SEiBa B AR gb ProkPRE Ry ARk TR illo R B The

pr opy| engligfidhpostitt sRahOpttiek if 061d @B1hel ddatiuy antiadheresitingtabentdi scont i nuous
phase of the inpact copolymer is selected froman ethylene honopol yner, an

et hyl _ene/[mh@b]nn B R AHFRIMEATHhE pRHieRYIf eREeabyd POB e bas ¥ Rmetdr GRROMout N an
enbodi nent, the discontinuous pﬁase of the inpact copol yner includes

et hyl ene0.0fheén th shovh® Dhilbus phase has an Ec val ue from about 1wt % to about
80 wt % [00105] In an enbodinent, the inpact copolyner has an Fc val ue

f r om aboy@0108} t oTlmboerted particles of heterophasic copolymer and/or the coated particles of

impact copolymer may comprise one or more embodiments disclosed herein.

[00109] In an embodiment, a particle of an impact copolymer is provided. The particle
includes a discontinuous phase dispersed within a continuous phase. The continuous phase is
composed of a propylene-based polymer. The impact copolymer having an Fc value greater
than 30%. At least one polymer fines is attached to an outer surface of the impact copolymer
particle. In an embodiment, the polymer fines are attached to a rubber-rich portion of the

particle.

[00110] In an embodiment, a plurality of impact copolymer particles is provided. The
plurality of the impact copolymer particles have a flowability index greater than about 0.65,

or greater than 0.70, or from about 0.7 to about 1.0.

[00111] In an embodiment, the discontinuous phase comprises a propylene/ethylene

copolymer. The discontinuous phase has an Ec value from about 10% to about 50%.

[00112] In an embodiment, the particle(s) is/are a sticky polymer and/or a rubber-rich

polymer.
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50% or greater than 15%to about 50% [00106] In an enbodi nent the
particle of the inpact copolynmer has an interior portion defined by the
parti cl e weterwws34gurf ace (or particle outer surface) agcCuitsetooneds@bove.
The interior portion of the particle is void of the coating and/or the
coating agent. [00107] In an enbodi nent, the particle of the inpact

copol yner .has a dianeter from about 0.015 in to about 0.05 in. [00108] The
coat ed p##@li18] esinoi ¢rebelinphtapolyneo fuky vever atld oo sulistaatielbn pldthp sptfaesl area of

i npact copol r..may..conprise one or re enmbodi nents di scl osed herejn.
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phase. The continuous phase is conposed of a propyl ene-based pol yner. The
i npact cdparayide. havi ng an Fc val ue greater than 30% At |east one pol yner
fines is attached to an outer surface of the inpact copolyner particle. In
an enbodi@fHid] tHe patiglets) dofiinpectacepodtrnercimay compaise @b er -mére rempmditheris of
the particl E).?#OOMO] In an enbodi ment, a plurality of inpact copol yner
particl eSSCOSH P ed. The plurality of the inpact copol ymer particles have

a flowability index greater than out 0.65,.0r greater an 0. 70, or, from
about 0. qléghbo‘g‘ﬂy ?g@e %] arftﬂ.g‘é}ﬁme?ﬂmsﬁlé’ﬁf ?nth %dtsegdﬂttg%éﬁ%@?/ﬂése
conpri se§e&n9§99yﬂe@iaaé&ﬁ@x&&nﬁo Rah YiBfines ToRtatHiSE PR ingous phase has an Ec
val ue from about 10%to about 50% [00112] In an enbodi nment, the

particl eq(ﬁ)n'ms/ a{'SﬁFfNﬁtI(it)ﬁ@y pol ymer and/or a rubber-rich polymer.[00113] In
an enbodinent, polyner fines cover all, or substantially all, the surface

wh dj t] hgse i f th
s e, AP e Sl SR e 1
all, of Pbgodiblabl-ofitthERments, pihlishedasd cdpytighte iyt CRCPredsOit142D03 hdlso,

0 Sl o5cdmhEnErsHect B0t LIPIPRY GIouEh entlbpe o iy CRART BUOAMPCBHPIS! ¢ HS may
be addedpLRdiferdbld §f tfNBleRlents using the JTUPAC system for numbering groups. Unless
stated to the contrary, implicit from the context, or customary in the art, all parts and percents
are based on weight. For purposes of United States patent practice, the contents of any
patent, patent application, or publication referenced herein are hereby incorporated by
reference in their entirety (or the 'equivalent US version thereof is so incorporated by
reference), especially with respect to the disclosure of synthetic techniques, definitions (to
the extent not inconsistent with any definitions provided herein) and general knowledge in

the art.

[00118] Any numerical range recited herein, includes all values from the lower value and
the upper value, in increments of one unit, provided that there is a separation of at least two
units between any lower value and any higher value. As an example, if it is stated that a
compositional, physical or other property, such as, for example, molecular weight, melt
index, etc., is from 100 to 1,000, it is intended that all individual values, such as 100, 101,
102, etc., and sub ranges, such as 100 to 144, 155 to 170, 197 to 200, etc., are expressly
enumerated in this specification. For ranges containing values which are less than one, or
containing fractional numbers greater than one (e.g., 1.1, 1.5, etc.), one unit is considered to
be 0.0001, 0.001, 0.01 or 0.1, as appropriate. For ranges containing single digit numbers less

than ten (e.g., 1 to 5), one unit is typically considered to be 0.1. These are only examples of

24



second pol ynerization reactor along with the fines-containing polyner.
[00116] DEFI NI TIONS [00117] Al references to the Periodic Table of the

El ement s weneion7sdal | refer to the Periodic Table of theCEUSx069140

publ i shed and copyrighted by CRC Press, Inc., 2003. Also, any references to
a Goup or Goups shall be to the Goups or Goups reflected in this
Periodic Table of the Elenents using the I UPAC system for nunbering groups.
Unl ess sialed spemﬁhﬂlycmn:hdai yind alpbssible cOmbimatibms afonnesxical wluasbstvorearthe i n

the art, all rts cents are based on wei s of .United

St at es pla‘{"éer?f" Pa @éhlgﬁﬁét ‘@i‘?ﬁeéwp?r%?f&ﬁ?top]%ﬁcé’ lderﬁgt%hg %‘8 yc%f?tlegrlp or

publ i cat 'tl‘?@ af)]tﬁLc%ﬁ@r?C?xg ofiRF SloRda By RErRAYall Iﬁﬁég ROft&d BéteRYintRUEY SRCPalud of hei r
or

entirety e equi val ent US version thereof is so incorporated by
refer encel)brawnhlalthwstwd tanges Nenterical rangss frechass eaiteds asgljseupred herein, in

tech def { t.ent

def i mi £ GHEreBon deEiOn e e henepar kbt agaroiant ld St Hbesis) any
and tho. pIRFY fictern cBﬁ{p%'@.%gﬂ'tai‘n%l)%fdr%%avefnshereoﬁe%ﬁoéExé‘fe%%i topig ety
separ at kgfbs&{ceaéf Iaﬁ?%ddﬁ%ﬁal“@érhﬁoﬂ%ﬁf VRN @ MProbR), Wilthd andoabe Birgdas

val ue. an exa if is stated that a conposi tional, physical or

ot her pr dpelosed hfsremh Ilagrdef tsravemiaarm doubhllsonipasitiors @wmedrh@retm ihensh use o€ . |

is from 100 to.1, 000 nded t di I
100, 101 teighR “Gompprising: maf H‘CE%‘%gaé‘%f aag e Rida F‘%I“%g “%‘“i%%n’f& to
200, et Ccpolyddefic CXPSBESIiYe, AMLEsai@td thet b(brﬁraSji)edhdeQ&hstpﬂle fean, FeongBtng

cont ai ni ng val ues which are | ess than one, contajning fractional nunbers
great er essantiadlyeol]’ exgludes from thescopg of gny wée%imgt relcgat%%‘n@iy gacqugpagent,

0. 0001, 0 [ %1% ngon%i ngs e
digit nur%og?% progggl}rte héxc@;gt?nr% 1?\85&89{%9 nb?‘%entlé‘rf]’go @?\e?fgﬁ;ﬁtgcﬂy& cally > é
consi der ef’ éxeludes fhylconlpraseat, sep oopﬂoyech)xanqnj @sciﬁﬁa/lkyadeliinsatscpetclnit@d: alleyterm

i ntended, and all si pl e .conbj natl rical es between the

| onest vaPie UBIGE f‘tﬁ@‘si Bdses JelPrseto rg‘ﬁﬁi?l‘eélt Bgm S‘isemfhé’“ﬁlgﬂ&?ﬁs‘?’ﬂﬁ%én 8 be
expressl y,shahgghin this application. In other words, any nunmerical range
recited herein I ncludes any value or subrange within the stated range.
Numeri caky dﬁﬂge%ﬁ@t\éﬁnp% JE&' g)%gmé%lﬂdsca&%%&' hBRELIiDa b!éﬁdrcﬁ’ft@ff)%?%réo
density, WEI ght percent o écul ar wei ghts and ot her
properti @slymers. Such a blend may or may not be miscible (not phase separated at molecular level).

Such a blend may or may not be phase separated. Such a blend may or may not contain one
or more domain configurations, as determined from transmission electron spectroscopy, light

scattering, x-ray scattering, and other methods known in the art.

[00121] The term "composition,” as used herein, includes a mixture of materials which
comprise the composition, as well as reaction products and decomposition products formed

from the materials of the composition.

[00122] The term "polymer” is a macromolecular compound prepared by polymerizing
monomers of the same or different type. "Polymer" includes homopolymers, copolymers,
terpolymers, interpolymers, and so on. The term "interpolymer" means a polymer prepared
by the polymerization of at least two types of monomers or comonomers. It includes, but is
not limited to, copolymers (which refer to polymers prepared from two different types of

monomers), terpolymers (which refers to polymers prepared from three different types of
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[00119] The term "conprising," and derivatives thereof, is not intended to
excl ude the presence of any additional conponent, step or procedure,

whet her owonreto/a7ba9sane i s di scl osed herein. I n order t@cCauszaoamisdoubt ,
all conpositions clained herein through use of the term"conprising" may

i ncl ude any additional additive, adjuvant, or conmpound whet her polyneric or
ot herwi se, unless stated to the contrary. In contrast, the term

"consi st mgoarse)) tétepblynods éxitchidefers toopolymerssrepeedfromnipus didtoesad typgs of
recitation an ther. c onent, step or procedure, excepting those that are
not essemqnﬁf‘yefsg’ %@éheag ‘ity. The term "consisting of excludes any
conponent . step or procedure not specifically delineated or liste The

t erm " or '[0012A] esEhes feame dintrpRlyREs e as uspd heren, rte?F‘éS 1P ﬁogﬂn?@r%me(fjbyvt ©

i ndi vi du%myé}leg&at\ﬁﬁl bt Qtslgé%f' +@0M FQBR tgﬁiél moh @B OT hel Béneti té®n 1EBO mePT

" pol ymer as use erein, Is end of two or ‘nore polyners. Such a
bl end nmayhwrincladesropolymers, ssiatly emphayted pb aefer togodmadre drepareddtone tvadifferang] ) .

Such a blend may o not be ase separated,..Such a blend may or may not
contain 8}9@%}6&%&?@@%@{%@8@6%%%{?@8ﬁl&na%’ ddg?rg?ﬂ?'ﬂ%sao f?’i’%‘r%nfe?%nsm ssi on
el ectron spectroscopy, |jight scattering, x-ra attering, and qgther

et hods KIS | niee e ety lsne PeeaTRRIVEIRH fno® CFH ST ftoré 46 ARGHRE Ml n,

i ncl udes L.t U : i i SRy i(bdsef, ond I as
reaction C%Pghiégt é?%ag%rltmg%gt?rtc %nﬁg}rlrgdtljct sétfﬁ }61%%&%181 %“%1§ t(%éesgﬂr:&ne?lie\;?{sa of

t he conpowightofi polyd@ti22fle Thenotrers) diodptiveally imay sompeise Ablead ina moborsBahd

pr epar ed 1t))%lf:}goli\’/meri zing nononers of the sane or different type. "Polyner"
i ncl udes® WJ8fyers, copol yners, terpolyners, interpolymers, and so on.

The term "interpol ynmer" means a_ pol yner prepare the polynerizatiqgn, of
at | east [QU35] ypEae trmpppoREieae-y Seécﬂr‘%ﬁﬁ%er gs u*:e% g%‘&llnuﬁeé S %Lﬁ p?lgmﬁ{)?hat
limted ' W (W dr &0 o fythPREY 1dNeERahSek (hasdt M i bier ent
t ypes of %ﬁ%lﬁ{é%?&{s , t”Z‘?B)é%mg?s (w;(i)iocy%lr.efer%gd@o pol yneré,r(?))repared from

t hree di freusnof pylpesricdbio nomensrs),, andeoptiopelly meyscqmurise rat dedst pae (@ POty mer s
pr epar ed f];om.f%gr differgsgt types of nononers), and the |ike. [00123] The
term " i nPEPPEIVREFOROENYYAd herein, refers to polyners prepared by the

F glr ?,/nn?:]![ i&bégg rrg"]fclhea%errln,e ggrtopgllve\ge/gtlh];{egé %g%)olglr\ﬁ%? 7 a(s)fusgg) ﬂ(e)rrerzﬁlr, Sréfer-I;ht% g%Q@He?

that comprises a majority weight percent polymerized propylene monomer (based on the total
amount of polymerizable monomers), polymerized ethylene monomer (second predominant

monomer), and, optionally, at least one other a-olefin monomer.

[00127] The term “heteroatom” refers to an atom other than carbon or hydrogen.

Preferred heteroatoms include: F, Cl, Br, N, O, P, B, S, Si, Sb, Al, Sn, As, Se and Ge.

[00128]  The terms, “hydrocarbyl” and “hydrocarbon” refer to substituents containing only
hydrogen and carbon atoms, including branched or unbranched, saturated or unsaturated,
cyclic, polycyclic or noncyclic species. Examples include alkyl-, cycloalkyl-, alkenyl-,
alkadienyl-, cycloalkenyl-, cycloalkadienyl-, aryl-, and alkynyl- groups. “Substituted
hydrocarbyl” and “substituted hydrocarbon” refer to a hydrocarbyl group that is substituted
with one or more nonhydrocarbyl substituent groups. The terms, “heteroatom containing
hydrocarbyl,” “heterohydrocarbyl” and like terms refer to groups in which at least one atom
other than hydrogen or carbon is present along with one or more carbon atom and one or

more hydrogen atoms.
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t hus i ncludes copolyners, usually enployed to refer to polyners prepared
fromtwo different nononers, and polyners prepared fromnore than two

di f f er entwOyepsg76§49nononers. [00124] The term "et hyl enecChaseaopatiyorer , " as
used herein, refers to a polyner that conprises a majority wei ght percent
pol ymeri zed et hyl ene nmononer (based on the total weight of polynerizable
mononers), and optionally may conprise at |east one polynerized conpnoner.
[00125] Ued29ker ms Used pyeirethe-tbras ‘ézdomotllqi ntefe;rS' toa:spals@dmhe cx¢liv, corphgatesd g a

pol ymer that co i se maj orit erce |zed

nmonomer EFHEREY ni"rge@?g%)dflé twg‘?r% {f)r?élrl {gggp E} Tﬁlag% CPfe

opt i onal {e¥mMagsE&LRE 11i6d q{eré1ﬁa$¢1th0% é&’rton’ﬁrﬁﬂg Q?b&ﬂebblﬁ@ﬂlrfgommmfr{oﬁé :

[ 00126] The term ‘Eropyl ene/ et hyl ene copol yne as used herein, refers to

a pol yrrepclgltvhta::jm@myph siags, aFmp dhatrwithwedspent 1k é@ﬁ& twsoripgretheeell abdenst Pese
nononer as on t t ot
ot nyl enePRbRoRSA T gt bl it Bk he 1Rl JFTRIEEN) » MBoRRL b

one ot heproara@ik 8hibdtitennoniEEh da@@akﬂz]m@lb&rdrﬁdtm rk@memohipdrmhronmﬁe rmgst ovlac:h atom
ot her than carbon or hydrogen. Preferred heteroatons |ncI gl{e , N
O P, B, as,fugd tose;thewlmkgh comenﬂgeoraweéeto g pUIBeR ST %Ué ﬁ‘é a mﬁi} BT 8? byl "

and hyd&%ﬁffégl 0 ety 1Blant RS HPRhIEHE M <F A MBSy R Haphiy GABRLRAIdaGar bon

atoms, inc ranched, saturated’dr unsafurated, cyclic,
pol ycycl bxphemylrmlm;gcdthﬂsspem es. Exanpl es include al kyl-, cycl oal kyI

al kenyl -, al kadi enyl -, cycl oal kenyl -, cycl oal kadi enyl -, aryl-, and aIkynyI-
groups. (ﬁlbﬁll tSubdtithied apdakdfils to andirylsgtbey irt wh'ﬁsﬂ dmy chr awae hedtogerehemst 0 a

hydr ocar byl group that is substltuted wi th one nor e npnhydr ocar byl
subst i t ubfen @arsfrarbvﬁewtr@?w by F ST IO S, R A I ghbsttuted

"het er Ohxl%f g{ % Koy ARfbdiirltEd t GBIy e ﬁEtefoQKQBQIE?lS éusttWateahh@ttero'c?&&lkﬁne

at om ot her rogen or carbon 'S present along wth one or nore carbon
at om andhaloger ralkmm&oshyﬁir @ganplat €ii's), [Hyﬁﬂozs] amgnay phdshedaei atkaxye amananthio,

"aromatic!® ref 0 a yato ted r
cont ai ni RO £ 2;‘“& uWi‘QF%‘%& {1% ﬁ‘é’ﬁ}qc ’f%é’B%r b}‘cga?% ﬁ’ls?r? fo dpe
equal t Oafl-)ma-{-@erlﬂg%)”llnf(élﬁ @(ﬂ/aléfﬁly%?elﬂlkléﬁ rtgiadNconinbh grO§NEGEL b adméthigns yst em
containing two or nore

ethylene moiety. The common linking group may also be a carbonyl, as in benzophenone, or

oxygen, as in diphenylether, or nitrogen, as in diphenylamine.
[00131] TEST METHODS

[00132] Flowability Index: The flowability of polymer powder is measured by a Sotax
Index (via FT-300 Flowability Tester). The Flowability Tester measures the solid flow rate
passing a fixed opening by gravity under different vibration levels. The yibration is applied
before and during the particle discharge. The flow rate results are then averaged and
compared with those of a standard easy-flow powder (such as Ottowa Sand) to get a
normalized Flowability Index between 0 and 1. An index value of 1 indicates perfect flow
while an Index value of 0 indicates no flow.  The higher the Sotax Index, the better the
flowability of the powder. A Sotax Index of greater than or equal to is typically required for

an acceptable commercial process.

[00133] Particle Size: Particle size and particle size distribution are measured by a
standard sieving test set. Anti-static agent is added to the sample before the sieving test. The -

sieve set includes the standard sieves of US 6 mesh, US 10 mesh, US 18 mesh, US 60 mesh,
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pol yatom c, cyclic rings, nmeans that with respect to at |east two rings
thereof, at |east one pair of adjacent atons is included in both rings. The
term "ar yWO 208085319t 0 a nonoval ent aronmati c substituent pPCRIUSCHINBB14be a
single aromatic ring or nultiple aromatic rings, which are fused together,
| i nked coval ently, or linked to a commobn group such as a nethyl ene or

et hyl ene noi ety. Exanples of aromatic ring(s) include phenyl, naphthyl,

ant hr acetjd 12Gneshi %09 meshnmrgPat hEhe paftiols 30psitgSUSs 124 uteshl (g ypartieles er s
to an aryl group in which one or, nore hydrogen ons, bound to any carbon,
o T opt avmatlinb0fd tneRant ot e B LRERR Rt PP eE S
al kyl, ¢ I j | hENREY GleRl-Y¥dragesayhasidé sibed
heterocy}égggﬁawﬁ{,ﬁoﬁgﬁggieég?dgatleﬁyﬁﬁghg% ti(s?lg?mglgaﬁpl e, C%%), hy%rr)tf?y, am no,
phosphi dGAP&). koxy, amino, thio, nitro, and both saturated and unsaturated
cyclic hydrocarbons, which are fused to the aromatic ring(s), |inked

coval ent [00184] | i Bk echyt af exampiaremd goolipjtases exaspks wftthy prsentaliscdeshyd wik
noi ety. The comon |inking group nay al so be a carbonyl, as in
benzopheABWEE &Y¥ehoxygen, as in di phenyl ether, or nitrogen, as in

di phenyl am ne. [00131] TEST METHODS [00132] Flowability Index: The

f1 owabi | 198138F Po1amAle Ipowder is neasured by a Sotax Index (via FT-300

Fl owability Tester). The Flowability Tester neasures the solid flowrate
passi ng #06Bgkd Bpemohgrenylepeaividized had reasiaqrs arepenngrisd 41 iseres WyPduceThe

vibration_ is,applied. bef nd ri I C L.sch T.

rate rest({pgleggen?%agF] R gir’yglbegd aﬂ% @3%6}5%}%(19’3%% {XﬁDg en? %f q%&lg%egnglgp &ﬂeﬁé{v
easy- f | onopoepsigmef pricicas irOtHeofiat Hanthy (Reaget 1 pamb proplylene/dthilennaiopblyner

| ndex between 0 and 1. An index value of 1 indicates. perf ectE]IIow whi |l e an
| ndex vaPtpsugsd ip thegrcend scactos (Reasipr 2rnd hﬁicﬁtﬁB’Pt %Yﬁ@msﬁtaaileglﬁa Qita f“H’é’OHS‘f ter

the fl Ov@gglé/iatt t}ﬁg@ée}\bﬁh ROURSTinurf o] 3% ivaRse%d ah e @bndfBXknRE (REeALiF O 1S

typically'r for an acceptabl’e commercial process. [00133] Particle
Si ze: Pacbted] egsity dlyaincgepas fédcioeboth mactdistordoboli melt Aow. Mdwssglestiviby cantrol

standard si evj test set. Anti-static.agent.i.s adged to the sanple ore
The s: cvAig IS0 ke ERaver Tanciindy b uSinar 6 aRAF bobRey b i ERMeis Roch,
us 10 W%ibl%%&%%&ﬁﬂdhﬁ&hﬁ@ilé}@.sh,AJSnJ,l%QQ Sent Wati2R0anTeinbluang Fsnmol¥he
particles passing US 120 nesh (i.e., particles. )
isopropyl myristate and 5 mol% dicyclopentyldimethylsilane is fed to Reactor 2 to suppress
fouling and to control rubber content (Fc). Table 1 shows reactor conditions for five tests
(A-E). Tests A-E show increasing amounts of multicomponent antifoulant (MAF-1) are fed
to Reactor 2. The MAF-1 fed to Reactor 2 increases from 27.8 ppm (parts per million of
MAF-1 by total weight of propylene impact copolymer produced) to 101.4 ppm and rubber
content (Fc) decreases from 33.5 wt% to 13.1 wt% (Fc wt % based on total weight of the
propylene impact copolymer). The presence of MAF-1 prevents fouling in Reactor 2 for

Tests A-E.
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smal | er

particle sizes can be obtained fromthe sieving test,
comonl y weedivegsyht - aver aged particle size (APS).
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[00137] Example 2:

[00138]

propylene impact copolymer.

Two polypropylene fluidized bed reactors are connected in series to produce
The propylene impact copolymer includes propylene
homopolymer produced in the first reactor (Reactor 1) and propylene/ethylene copolymer
produced in the second reactor (Reactor 2). The catalyst system is a Ziegler-Natta supported
catalyst together with an aluminum alkyl activator and an external donor mixture (selectivity
control agent). Hydrogen is fed to both reactors to control melt flow. The selectivity control
agent (SCA) fed to Reactor 1 includes a mixture of 60 mol% isopropyl myristate and 40
mol% dicyclopentyldimethylsilane. A multicomponent antifoulant including 95 mol%
isopropyl myristate and 5 mol% n-propyltrimethylsilane is fed to Reactor 2 to suppress
fouling and to control rubber content (Fc). Table 2 shows reactor conditions for three tests
(F-H). For tests F-H, increasing amounts of multicomponent antifoulant (MAF-2) are fed to

Reactor 2. The MAF-2 fed to Reactor 2 increases from 87.6 ppm (parts per million of MAF-
2 by total weight of propylene impact copolymer produced) to 140.1 ppm and rubber content

29

D fferent averaged

now be
[ 00136] Two pol ypropyl ene fluidized bed reactors

to both
fed to

95 nol %

Table 1

of  MAF- |

ased on

series to
i ncl udes



catal yst together with an al um num al kyl activator and an external donor

m xture (selectivity control agent). Hydrogen is fed to both reactors to
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[00139] Example 3 Fines

[00140] SEM-BEI - Reactor powder cross sections are prepared by adding a high
concentration of powder particles to Epofix epoxy resin. The resin and powder mixture are
out gassed in a vacuum bell jar to remove excess air and try an infiltrate the polymer particles
with resin. The resin-powder mixtures are placed in a flat embedding mold and allowed to
cure at 38°C for 16hrs. After curing, the samples are removed from the mold and trimmed to
an appropriate size for ultramicrotomy (~3mm x 2mm). The trimmed blocks are
cryopolished prior to staining by removing sections from the blocks at -60°C to prevent
smearing of the elastomer particles. The cryo-polished blocks were stained with the vapor
phase of an aqueous ruthenium tetraoxide solution for 3hrs at ambient temperature. The
staining solution is prepared by weighing 0.2g of ruthenium (III) chloride hydrate (RuCI3 x
H20) into a glass bottle with a screw lid and adding 10ml of 5.25% aqueous sodium
hypochlorite to the jar. The samples are placed in the glass jar using a glass slide having

double sided tape. The slide is placed in the bottle in order to suspend the blocks about 1
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epoxy remai ned with stained polyner particles. The polished bl ocks are
nmount ed on al um num sanpl e nounts, ground with carbon paint and sputtered
with a gowvo-2peld7aaddum pl asnma for 30 seconds to render tiremusendoctivve for
SEM anal ysis. [00141] Techni que [00142] SEM BEI - A Hitachi S-4100 is used
at a 2CkV accel erating voltage under backscattered el ectron imaging (BEl) -
to capture digital inages using NIH digital imging software. The i nmages
are post igghabess det sshing sativioe aRl @kpededpo Ru®s apos48] 3io8 The\wdinkdviblocks er eo

m croscope i.s used in reflectance de far w.magni ficat.i on. vi ews. of the
pol yner pH&r fﬁcﬁ‘kjﬂgf %irﬁrﬂo‘élf‘%_sﬁ?téoé’ér%gimr?pgla%& flj Traypetey %3@@@?’% “&4t Ur ed
using a Mk Bdblots RAidboihBlenCRAPEANMBEAMa [iHPUEHCRREROME il Gy ickvar and
post processed using Adobe Photoshop 7.0. [00144] Figures 1-3 are SEM

ni cr ogr apbexyofernaiped twithopeingdepolymer paitsistes. | dhel Rotieheglo plocks e groyinted on

copol yrer e B e Rty S st A cpBRded NETCR ekl PRAG
copol yneEla‘éfnblfoﬁ 30R8ordsi 1§ Wiled hemAloh@u&ivie Hof S RMr=@asisndi cat e aggl omer at i on.
[00145] Figure 4 is an SEM BEI image of the inpact copolynmer of Figure 1.

Fi gure 5r[]6(ﬁ4q1p Sfé\éhﬁﬁhei mage of the inpact copolyner of Figure 2. Figure 4
shows fines adhering to the inpact copolyner particle surface and thereby

reduci ng GRghPMESAU-BRT TDe HiQkhil S-Q‘?éoiiffgx%% gfgpgdmac&é%m&g Qoldeech@ndet ever

fines al low ng aggl oneration to occur. is specifically intended
t hat t hebpelesariedelscttosimazimp(BBR thicaptued digitat heagestisaigmsFH Sﬁgiﬁﬁ imaging

illustratipns cqntained herein, but_ incluyde difi.ed. forns of those
enbodi neﬁ?@w?rﬁc&gai“ﬁ@geﬁ&m 1?9%Bf°8?55?$}ésl%§gaﬁ"g@h‘%tgs@ﬁg 'dgonbi nations of
el ements of different enbodinents as cone wthin the s‘ﬁ%ge of the follow ng

cl ai ms. CIHINEI 1. OM-pr fcdald MO BieBguETHESAPE dpIHSGeR EBRTFIS mgde for low
I ntr Oduc'rrf&gnﬂﬂaﬁ&{ {46 ROBE By h 05 Belbd WhfchRAd NidBdrbckAhiaOPet QRH! Anal e fe @

second polymerization reactor; contacting the active polymer with at | east
one ol ef capturedesinga Nikeni REXM-0200cdigdalt Gaprega under fluorescence illumination and post

processed using Adobe Photoshop 7.0.

[00144] Figures 1-3 are SEM micrographs of impact copolymer. As rubber load (Fc>30)
increases agglomeration increases. Also, at similar rubber load (Fc>30), impact copolymer
with low fines (LF) (Figure 2) has more agglomeration than impact copolymer with fines

(Figure 1). Arrows in Figure 2 indicate agglomeration.

[00145] Figure 4 is an SEM-BEI image of the impact copolymer of Figure 1. Figure 5 is
an SEM-BEI image of the impact copolymer of Figure 2. Figure 4 shows fines adhering to
the impact copolymer particle surface and thereby reducing agglomeration. The low fines

impact copolymer (Figure 5) has fewer fines allowing agglomeration to occur.

[00146] It is specifically intended that the present disclosure not be limited to the
embodiments and illustrations contained herein, but include modified forms of those
embodiments including portions of the embodiments and combinations of elements of

different embodiments as come within the scope of the following claims.

31



in the second pol ynerization reactor to form a heterophasi c copol yner

havi ng an Fc val ue from about 10%to about 50% and adding a nul ti conponent
ant i f oul aw0 20w/t7h9Isecond pol ynmeri zati on reactor at a raCe/uso@l/otd1at t he
mul ti conponent antifoulant is present in the heterophasic copolynmer in a
concentration fromabout 1 ppmto about 200 ppm 2. The process of claiml
conpri sing adding the multiconponent antifoulant such that the

mul ti conponent antifoulant is present. @h&%e het er ophasi ¢ copolyner in a
concentration fromabout 10 ppmto abou O ppm and formng a

het eroph sic co ol ha |n an Fc val ue greater than 15 %to about 40%
3. The proces %ﬁﬁngofd?m YA CQR YfE%{ﬁIBP}PgﬁSW§ inhibiting, with the

mul ti conponent anti foul ant ulin he second pol rperl zati.on
reactor. 4. AUBFsE é’é’gaf’éFtlYFrEfg Hﬁtd?‘{]/ i:n%%quag}oaém °28¢5%duci ng an
active p?h}&%lzﬁﬁcﬁf?eéctgfr“ pol yrrerl zat| on reactor into a second

pol ymeri zation reactor; ‘contacting the active polymer with at |east one

ol ef in under - Rol ORL) AELLAR HRATLILANG LR: SO SRR LA HBRREiAL (Raklons

copol ymer in the se rea ng a coat1 ng agent |nto e second

pol ymer i zlathe@acdrﬁqmmenzandn gaator fgfotiher lparoplekiesopolymet h:evm@at Fowalagent .

5. The process of cl ai iising inhibiting, with the coating agent,
fouling $FWhW%“¥ﬁg%§%€gh55§6n§ Arization reactor. 6. The process of any of
clainms 4-5 conpr|S|ng m xing two or nore nmenbers selected fromthe group

consi sting of agding gAytBeareRIngpt ansiterHent e pgregans polymeriatipn frgetor 4t a rate
hi ghmol e%tl'éhaiﬁqatvﬁ% %ﬁtl&%ﬁ?@ﬂt ik b r@&:}lf Nnd Hf@dgﬂ%l@é mé}'?ﬁl a@ silane,

an activi a selecti |ty contro formng the
coating agﬁdthtrat'{on ﬂorpabbutcll epmto about Bp@ppmcopol ymer conprising: a
continuous phase; a discontinuous phase di spersed within the continuous

phase; and a qB8tpkdt@sOsT cMImOLE@fipridinid &Riengothe tridtigpaigonehteantifoulant such that
the multicomponent antifoulant is present in the heterophasic copolymer in a concentration
from about 10 ppm to about 100 ppm; and forming a heterophasic copolymer having an Fc

value greater than 15 % to about 40%.

3. The process of any of claims 1-2 comprising inhibiting, with the multicomponent

antifoulant, fouling within the second polymerization reactor.
4. A process for producing a copolymer comprising:

introducing an active polymer from a first polymerization reactor into a second

polymerization reactor;

contacting the active polymer with at least one olefin under polymerization conditions

to form particles of an impact copolymer in the second reactor;
adding a coating agent into the second polymerization reactor; and
coating the particles with the coating agent.

5. The process of claim 4 comprising inhibiting, with the coating agent, fouling within

the second polymerization reactor.

6. The process of any of claims 4-5 comprising mixing two or more members selected

from the group consisting of a high molecular weight polyglycol, a dendrimer, a high
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8. The particle of claim7 wherein the coating conprises a nenber selected
fromthe group consisting of a high nol ecul ar wei ght polyglycol, a

dendr i merwoaotwoghs4ool ecul ar wei ght polyner with an el ecPcomsdanasiing group,
an al koxysilane, an activity limting agent, and conbi nati ons thereof. 9.
The particle of any of clains 7-8 wherein the coating surrounds
substantially the entire outer surface of the particle. 10. The particle of
any of clnalemilat-vé:ightigobinertwith anodédtrog doasting groie lkand esilfmep an attoaty 10ni0ing nm t o

about 200 mm .. . .
agent, a selectivity control agent; and forming the coating agent.

7. A particle of an impact copolymer comprising:
a continuous phase;
a discontinuous phase dispersed within the continuous phase; and
a coating on an outer surface of the particlé.

8. The particle of claim 7 wherein the coating comprises a member selected from the
group consisting of a high molecular weight polyglycol, a dendrimer, a high molecular
weight polymer with an electron donating group, an alkoxysilane, an activity limiting agent,

and combinations thereof.

9. The particle of any of claims 7-8 wherein the coating surrounds substantially the

entire outer surface of the particle.'

10. The particle of any of claims 7-9 wherein the coating has a thickness from about 0.01

pm to about 200 um.

33



