ADHESI VE COMPQOSI TI ONS AND METHODS OF MAKI NG THE SAME PRI ORI TY CLAI M

[ 0001] This application clains priority to and the benefit of USSN

61/ 116, 059, filed Novenber 19, 2008. FIELD OF THE | NVENTI ON [ 0002] Thi s
invention relates to adhesive conpositions, nmethods of meking the same, and
nore particularly to aggloneration resistant particles conposed of nornmally
tacky plastic materials such as polyol efins and adhesi ves based t hereon.
BACKGROUND [0003] Conventional polyneric conpounds that are inherently
"soft and tacky" such as certain polyolefins and adhesi ves based thereon
are difficult to p{OELHTEICENPOSHIGNS ARY MPTNEDS MK IrfilEi Adik On

nmet hods. Conventional materrals generally have a [ ow degree of
crystallinity ariORANdiAmm sl oW y. These materials will either gumup or
snear on proce g i u rotary, r Sof t
and tacky mat eiﬁbﬂs gllct“é J%EI‘IFC atﬁdn aa”%p 1 FQI Ay sthé;ﬁé }'(f% quSSR]gér]équg'to é&a ter

bei ng stored fbfpveaﬂbsrﬁér?to%erl od of t| rre, particularly at el evated

t enper at ures. FhasforaweNdesTISt then be produced and sold in sone other
| ess deswableform uch as Targe solid blocks, powder coated slats, or

| arge vol ume dFORE. PG S B HRogEah o 1iema g 5 &8s %oul d be
devel oped to prnodqmelciﬁlﬁr@etofalggmmaglopaéqﬁstam gstictd cohgsel sfafotmaalndackaphitic
materials. [00 ad LY, jons not only stick or adhere
to hands and n‘glcaftll%1 suC1I‘“ %%qubgl% e{/efltvze(e%rsw\%% h%wonl so adhere to dirt and other
cont ani nat es. BACKGMHIND cont ai nment during shi pnent and/or storage

periods is a clopbd Ca'm%ﬁ%&l o‘; eﬁ@wwd@km@g@ﬁmr&ﬁ@ s an@ Wil &k Qf
sticky plastic material s. 0 sone cases eS| ve conpositions cannot

be shi pped as FRFR pp’BPlle@t‘ “dr—ﬁdP Sléf?c“ahaﬁ?de“e‘te?‘bﬁ‘§ ‘f‘é{‘t oot P& PEES Byn

hopper rail cac@vanﬁonablbeuﬁammbmhesaobsedams@nmfal mlitelam skeroly haggl loweleatd ¢fg i nt o
a huge nass that l.O P ,conmon
practice to us%yq(t:%ﬁ)\ﬂtl)1 ltéammh&ﬁl at e% fhgsle}lxmgcgltralé £ é@ (%'&ﬁ “g% Sen(%e%{l?o‘l %feﬁgl “of soft
and/ or tacky peuipeey, foehormrethie kaes of m@etacasesqud frely reqtasialg plso plageonyayfng and

tacky at cool efijcl SR LBIMER: aftfiUeinE XBRRES o sEIAPUi&NG 1M PhticAGBL ALBVaAEVA)
copol yners are used as adhesi ves in hot melt adhesijve applications,

Typi cal |y, as GPRYHUEL cEEE SRt St 1o Ce S5ieT MEVAER B Loh Beeblt e
tacki er, and nbrg %pdflﬂﬂﬂaltgé) saglglhwmrpatxu@rtouad&m tolnealgc ﬂmmcvxmrghtu wdihd,s

Im']glt blbtesf Q?Q:jlbtil ngrrec bg (QCQIgar é:étacp 18cc§st éso d b% %oé) odercI xc]p lﬂowmgégm%lcs ofpel lets
aggl omer at i on bfse pet dnétdsden%w@bt S end use operatl ons. [0006] Vari ous

conventional t@gdupi qtp@&n&a\é@lehe&lamp&%mdmn}ostm SMEIRYc 8 Qs ARMBlantACKY
conposi tions froma onerating, including pelletizing the conposition and

dusting the petrdig %W“’Eeh k\‘)’a?l?oo“liiée‘?rﬁ)t Gt ey %‘hm éa“E‘Bat%s’? aC)‘f:““{t HEMAULE  dur i ng
transport and &iiog ﬂ:@{ﬁmnl ME/Of Patigtpednls 0fa @idichl kipv@ Soricoh@ersioiN@hds Bek yr any
conposi tions hkmdo een am% natCIrlarlsed met hod of reduci ng aggl onerati on.
Unfortunately, it YR he conposi tion of tacky conpositions is not

al ways a feasi IDW@I or hdssncrcam edizbive corartopiviens tcanndu bt bhigped ec hrk el  For

[ 0007] Accor di nghypc, AR @m!u@n & agd i &F)pammgsh Qbt pREBRASLASL §BRKYsk of
conposition particles t hat resist a g] oneration at anbient or el evated

t enperat ure arftﬁ*glP‘P?é?‘é’@ym?)?B‘{ﬁFH’éqsélﬁ“é SROREY Aeypg obfe P‘fpﬁﬂ§ﬁoﬁtt‘h"tofn61’f“and

st or age. SUM\/AEaénce[ @Q&Bdoarcmvnsdladd adilecared hﬁm&tcflmroacp@mbft Ig:l/(&g@kﬁ)lﬂ’&lbtat ion
resistant par tfl t% s np%ssuetp pCElCtb alc eqqy n%i, th(())o §mtclra uxcs F(-)I;hcg mp t hod
i ncl udes the fe S 0 provi ﬁoes of 't he npe |on at or
above the gl as%hyicrlﬁawsylt 4cotnt0t(@?vh5ércamqm@wofir0tth@l pﬁt)lﬁt@}hcmvcs c*@dpbsnctn@hcsm

i ncreasing th%p{al@%npe%m@zﬁ theyiRal X¥ORE c&Qém%lefaéeQnE\p& El'le‘é‘s' S‘e%od?é/ 5&{%“ acting
t he pol yner conposition'p tylcevmt hafirst fluid a

el e
tenperature, WHikice a{“h@mﬁcﬁr‘?ﬁ@rab@@ﬁﬁéﬁnt‘iﬂ% “Hér“twlnﬂeéét §P‘é lflh}’i’ﬁtbﬁﬁ‘t‘%t‘)fw th
the first fluipdiyneoptiact Adgrdinbie, pok wreerth@pnma@smiubefbrcptay tel didp@scdwb Edablan
anti bl ock co an e ition particles
fromthe rirrreielE nefosu® SRRREL 0L B R SR GRTPORh °The bol yrver

conposition particles with the anti bl ock jconposition.




1000911 n contrast to conventional techniques which coat cool ed particles
with an anti bl ock combi nati on, the present nethods counter-intuitively

i ncrease the tenperature of tacky particles before contacting themwth
anti bl ock conpositions. The present nethods yield particles that are
resistant to aggloneration, even at el evated storage and transportation

t enperatures, such as 50C and above. Thus, particles remain substantially
free-fl owi ng even under tenperatures, storage tinmes, and conpressi on which
m ght otherwi se facilitate caking or aggloneration. BRI EF DESCRI PTI ON OF

THE DRAW NGS [[(Qﬁ&]o] Wgwﬁﬁcoﬂveh%n@ne&%@ﬁpll@vl‘é%eéﬁ%m%@@a boCprle AL AR ta@iY
apparatus for ar.i ng meration resistant particles. [0011] Fi gure 2

is a graph of 8‘? “ﬁ?qblfkoéﬂ? DRTEIRS | peyding gpel l‘f”é‘ﬁ%élf' afATPEs B 3l lugling yrhe

i sot her nal DSCpUEstwmgvﬂ%uC@ﬂﬁﬁﬂstﬂDﬁSoﬂ&@pﬁﬁEﬂdﬁﬁ@@ﬁ@lﬁ@qbﬁ &bemp&esent

Irre n%g?g: d I[goié%fle:%}rgtldgtgm of aﬁdle\gal é% 8(%1}6 d{a)a%/ omp%s tlormsef'lsas been a {m‘%e({ ethgda tl ets

[ 0013] Fi gure 4“ﬁgﬂﬁﬁ%%ﬁwmgﬁapHﬁ@ﬂmh@bdmebéﬂwﬁmw@WMEﬂ@mPﬂgévb@M@Ma@ed inair
and prepared a‘ﬁ@t@fx@&ﬁ@fea{s%lc‘:ﬁ@ex@z‘b@escﬁ@%atﬁgkmgﬁo b4l Figure 5 is a graph of
extent of agglﬁﬁgratlon VS. erature for pol yners prepared according to
the present me Y6UeEsE! 'beﬂngéaﬁe‘? for githeds OfFRIFTE tacky sriRoPHOTadiglam of an
apparat us for prepatigrraggbromentttnt oreldvasd Shpurdturpaidtiictdo € provilEbAL ddolic
DESCRI PTI ON OF L LLUSTR onﬁ%nEMB%DleNTS [ 0016] Provi ded are nethods for
prepari ng aggloneratlo resis partlcles particles made from such

met hods, and aﬁﬁﬁﬂéiﬂg for perfornlng such met hods. The provi ded nethods

are us ef ul f or 000 PardREic @88 hRBAabd &éﬁdlﬁr@%’t*?@rﬁéﬂnof? AL lpﬁ%cl&%ﬁ&@@ofo f
t acky conp05|t|ons such as adhesives or ner s he met hods I ncl ude the

steps of conta@ﬁWﬂﬁ’FﬁE%ﬁm@8Wﬁ%SﬂP?8%*%%??@%?@?‘ﬁ?tﬂfEOVﬂW%P“?¢%ﬁﬁﬂ§t an
el evat ed t enpepagmut egmpakidorvdn bd Bove hie glcaﬂl@ymﬁ(mmlahﬁ@ﬁthe$)ollyﬁlel(‘£0ﬁ1b@ﬁfbnV\A th

e et o on s ERILACLNS D Ao ARG
the anti bl ock ewwpowint pagrele Womﬁ7ﬁ$hﬂwénﬁﬁas@m®@dG@mvemmaoﬂdbtmecﬁmmques

whi ch coat cool@fhof@ntpaibieSariMnt dn@f w?tﬂttﬂet}{lsqcﬂlﬁ1dc&m13t[ﬁ§ttﬂe%lym%h&)m%5§t§ﬁnt
met hods counter-l ntU| ively increase the tenperature of Ky particles

bef ore cont act P Ke d\‘?ﬁn“‘f‘ logh CPBPdEok 2hb pRpEating; t%%"”“‘l"ﬁé“ﬁﬁ’%@@h?“‘?’ﬁ%ﬁﬁhods
yiel d particl eSorh hatfirsafigdr Ehdss hmahdds bolcROGHDINE L&k the Poly @MeBmpdsitieh paaded
storage and trgnspc %ﬁﬁglqﬂmt%loeratures such as 50C and above. Thus,
particles remaln su ﬁ PPV Fr ee fl ow ng even under tenperatures,
storage tines, 08194 c@hp@é@%l@nwwhnmmanémumﬁihmews@<bd@immtamewmhwnng or

aggl omer ati on. dnﬁ@@&rc@hlﬂﬁltt%n D BreRNESEAIIs TEIRLHSIRLE iH3&Tdhe tQh et drZ1 NG
tacky conposit [0018 t hough conventional pelletizing processes teach

|
i nproved resul tfl-:g(y é)ﬁlac é\a!écém%]eontdcnng them with antiblock compositions. The present methods
yield particles that are resistant to agglomeration, even at elevated storage and transportation

temperatures, such as 50°C and above. Thus, particles remain substantially free-flowing even
under temperatures, storage times, and compression which might otherwise facilitate caking
or agglomeration.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Figure 1 is an exemplary schematic diagram of an apparatus for preparing
agglomeration resistant particles.

[0011] Figure 2 is a graph of crystallization half-life vs. temperature obtained by
isothermal DSC testing of compositions prepared according to the present methods.

[0012] Figure 3 is an X-Y graph of hardness vs. time for pellets immersed in water and

prepared according to the present methods.



pelletizing at | ow tacky conposition tenperatures, e.g., below the R ng and
Bal | Softening Point, such processes suffer from di sadvantages, such as:

(a) not producing pourable particles, (b) requiring nore than one coating
step, (c) requiring a dusting step thereby creating potential airborne
hazards (d) requiring nodification in tacky conposition, i.e., conprom sing
conposition, to achieve particles that resist aggloneration, (e) increased
ri sk of phase separation or die freeze-off resulting fromoperating at or
near crystallization or Ring and Ball softening tenperatures during
extrusionl pel | g§grzat i [Qﬂne £ f)n W@lraﬂﬁlf hR@hds s, iR RSO agell irfaiv an@¥icpdided

mat eri al wrappin around a die face by cutting apparatus, elongated

pel lets, and f6FREt &IOSy dthgdonet ry pel lets, and/or (g) requiring
addi ti onal equif(@m#nt , Hgmgs1spQﬂ@ﬁ(ﬁ@mmﬁaﬂh@gbmahmener@Mp&ﬂmsﬁhanM&mfIow

rates. 100191 nt| s and conpositions are described in
U.S. Patent Nog%a?"d%g "?p"ﬁﬁ ‘%%’BD% 7,137,235, 7,122,584, 7,101, 926,

6,716, 527, 6616963, 631513“«3,651641{1 Benmgy 300maE; 42621026, 062088810085, rr2R8, 902,
6,120, 899, 6, 17ZuiGkBuioBrdan 3bies 5, 895, 617, 5, 733, 645,

DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

[0016] Provided are methods for preparing agglomeration resistant particles, particles

made from such methods, and apparatus for performing such methods. The provided
methods are useful for preparing agglomeration resistant particles composed of tacky
compositions, such as adhesives or polymers. The methods include the steps of contacting
tacky composition particles with a first fluid at an elevated temperature, and while the tacky
composition is in contact with the first fluid, contacting the tacky composition with an
antiblock composition. These methods substantially coat the tacky composition with the
antiblock composition.

[0017] In contrast to conventional techniques which coat cooled particles with an
antiblock combination, the present methods counter-intuitively increase the temperature of
tacky particles before contacting them with antiblock compositions. The present methods
yield particles that are resistant to agglomeration, even at elevated storage and transportation
temperatures, such as 50°C and above. Thus, particles remain substantially free-flowing even
under temperatures, storage times, and compression which might otherwise facilitate caking
or agglomeration. Accordingly, the present methods are useful for unitizing tacky
compositions.

[0018] Although conventional pelletizing processes teach improved results and ease of
pelletizing at low tacky composition temperatures, e.g., below the Ring and Ball Softening
Point, such processes suffer from disadvantages, such as: (a) not producing pourable
particles, (b) requiring more than one coating step, (¢) requiring a dusting step thereby
creating potential airborne hazards (d) requiring modification in tacky composition, i.e.,
compromising composition, to achieve particles that resist agglomeration, (¢) increased risk
of phase separation or die freeze-off resulting from operating at or near crystallization or
Ring and Ball softening temperatures during extrusion/pelletization, (f) abnormal peliet

formation, i.e., extruded material wrapping around a die face by cutting apparatus, elongated



5, 695, 881, 5,650,370, 5,629,050, 5,609,892, 5,594,074, 5,403,528,

5,143,673, 5,041, 251, and 4,897,452, each of which is herein fully

i ncorporated by reference. [00201Conventi onal methods and conpositions are
al so described in U S. Patent Publication Nos., 2007/0270538, 2006/ 0093764,
2004/ 0209082, and 2002/0033131, each of which is herein fully incorporated
by reference. Tacky Conpositions [00211Tacky conpositions are conpositions
that are difficult to unitize due to the tendency to aggl onerate or cake.
Tacky conpositions include waxes, adhesives, polyners, e.g., high nelt-flow

pol yol efi ns, eIpasatsomﬁrf&,mawqu;éarg@&ﬂetryq@na& ,an@d}QgﬂQ(ﬂmﬁfalaﬁcﬁm(Hapeq?fp%ﬂl C
and/ or inorgani c conpounds. ﬁ xqg@ tacky conpositions include polyner
conposi ti on haviEn§ & GAEHHEFA sreyiengnan oK E% of at | east about 15

| bs/ft2 at or &wd%e 25H<h a&vmaﬁumﬁocb)amﬂ&'mﬂom?&e C&QQ%JJT)UB Cakntt™as Ky
conposi tions i RGhids: 72?%’%%01759 N3 7828584, POOYRE pP?‘ 5??‘ {1%696'%3%‘?%%9

pol yol efi ns, oxidized
et hyl ene -acryﬁﬁégﬁﬁl648ﬁﬁél9ﬁﬁﬁﬁ5 @@ﬁﬁﬂ%ﬂb@?é%bﬁéﬁfé@séﬁézﬁﬁpéB%Hﬁﬁs

et hyl ene - net hagsydat 6600R0] 5350, LEDYEENOPREDY!8NE4MBNEIRR 9li4FHH
et hyl ene- propyl ene- Vi acetate

copol ymers, eth@ %%ﬂ‘mggﬁgRggﬁﬁﬁﬁgwh%%bSP?ﬁéﬂg“mﬁpﬁﬁ“ﬁéﬂ§%FVmpolyethylene,

| ow densi ty polgpeeihy|@nesntimer ynethody dﬂn&anmmmLyﬁihybeneumM|meam Irawndensi ty

pol yet hyl ene, 9&bh§luﬁ?{kv‘§“ezo %8&835[089’309917 5664)&5 %W%rz%oz/oos[‘sm cagh of

- pol ypropyl enes, 1 nc co- or
ter-pol ynmers), “@ﬁhﬂ@ﬁ?@éﬂbW?ﬂ@@g&d%ﬁp@@ﬁmcopolyners (1CP), or heterophasic
pol ypropyl ene & Rtﬁ%&&mﬂhastlc vul cani zed or TPV-based polypropylene

- pol ybut enes, udln |y 1-butene honp mers and copoly
pol yi sobut yl eng’%g l“%’ﬁﬁ“&’ntd‘ﬁp‘iﬁ?&p?ﬁ“&ﬁ%%“b arg diffigdy Vs‘t‘lytfzérﬂé‘e t%tﬂi?r ene
but adi ene styrem&m@noSQﬁnmﬁhqmenB:ahﬂyksmg»hmﬂyhﬂmﬁ\h&@ckmamquwﬂﬁﬁs

( SEBS) styre ngu eﬁlb}y !rng“lgﬁggp E&P(Xif%p %Iapt!.)rgcirb h ?c%é%vpemns al ds éalﬂginen gl ‘?dnl%

-1 soprene -styregne” acry Fonitr Irene-sty astoners and
hi gh i npact poplylg)g ylp@plréc (omppg)is For example, tacky compositions 1nclude polymer composition

having an unconfined yield strength of at least about 15 lbs/ft’ at or above 25°C as measured
by ASTM D6773.
10022] Typical tacky compositions include:

*polyolefins, e.g., polyalphaolefins, maleated polyolefing, oxidized polyolefins,

-polyethylenes, e.g., ethylene -acrylic acid copolymers, ethylene-
cyclopentadiene copolymers, ethylene -methacrylate copolymers, ethylene-propylene
monomer or EPM, ethylene-propylene-diene monomer or EPDM, ethylene-vinyl acetate
copolymers, ethylene -vinyl alcohol copolymers, high density polyethylene, low density
polyethylene, very low density polyethylene, linear low density polyethylene, or ethylene
higher alpha-olefin copolymers;

-polypropylenes, including soft polypropylene (either homopolymers, co- or
ter-polymers), random copolymers, impact copolymers (ICP), or heterophasic polypropylene
and thermoplastic vulcanized or TPV-based polypropylene;

-polybutenes, including poly -butene hompolymers and copolymers or
polyisobutylene;

sstyrenic compositions, e.g., polystyrene, styrene butadiene styrene or SBS, styrene

ethylene butylene block copolymers (SEBS), styrene ethylene propylene block copolymers



rubbers, e.g., butadiene rubber, crunb rubber, hal obutyl rubber,

i sobutyl ene rubber, isobutylene - isoprene copolyneric rubber, natural
rubber, nitrile or hydrogenated nitrile rubber, styrene butadi ene rubber or
SBR, styrene- isoprene rubber or SIR styrene- isoprene - butadi ene rubber
or SIBR, ethylene acrylates co- and ter-polynmer rubbers, chloroprene
rubber, chlorinated pol yet hyl ene, chloro-sul fonated pol yet hyl ene, acrylic
rubber, epichlorhydrin rubber, propylene oxide rubber, fluorinated

el astoners, polysiloxanes or silicone rubber, polyurethane rubber,

t her nopl asti c admhbi, m@nasmja@ls SstyretdNHF WIS athyZ@drilc PRienc kHRA ORGSR Gngol ef i n
el astoners - vul cani z Hg)@olypropylene cross-1linked EPDM rubber

bl ends, thernpggg§WngﬂV ¥$W%§ Astoners, thernoplastic chlorool efin

el astoners, thernpphesmsegprymmehhamenmﬂﬁm&@ﬂﬁmpbmﬁhﬂbmpp&memmeumbm
copolyesters, RRTRRLAbcf, SRRORYATLASE  LAPLRR! AR 6 SORGLFLNGHE
chocol at e, Ia d 1 at exe’s, des :
ponacryIanlde§mbﬂp@FV@éWV¥%@é@bmpb$@%éW?Wbﬁ®@FW¥@@ﬂ<H§Biywﬁmbewmﬁes

po: yest grs i ncbmm ri¥sdr aNGBRBTihylene actl'yrllzt@néj) Qhd@spol m&lﬂat@ue{sg clﬂ@tlo%{\a}%\()pr ene,
pol ynor bonenes ica ur et hane y cetate or or
PVAC, ponV|nyfb§T %E‘mmvf 9¥“§%E atémﬂﬂﬁﬂgﬂggLe l“éW%?T 4Gt BObery i ny|

| aur at e copol ypeehirhydrin bkbbadropylerceodde fubidE Jubyipitd adlasooRPOSolfsilonnes or
characterlst|cgh&g@ﬁm%gipﬁ&e&pqu$&lculty in processing and/or unitization
i ncl ude one or very narrow nelting range, a |ow tenperature

mel ting range, a |omﬁvw@epg|@vhbﬁh#en@en-omv pireds STRQ. rareeilastis , olefinow

thermal conducti vi thsi@h@s tn@leﬁﬁz@a ﬁ@)ow@mpymeymm liseQ!| EFCARItHbY: 8BRYgh for
pr ocessi ng, procI|V|t &f erg' hasF s%fara k ?n poolln surf ace
tack, poor m sci bi IfGPP tmﬂWHﬁl SO ithgn Of5Fp AL AL, TIPS emre

t enper at ure vari anpelydretm malatomes bihendplagic sbagestert. othtimoplsdiic ngpalyintidezat i on
stages. Pelletizati erials via conventional processes nay

gum up or smnear- onh% (gdﬁkml% kﬁ?@es and surfaces of the die or block of an
extrusi on appar at ushocokr®9241Pol ypr opyl ene, or propyl ene polyners, are
polyners conposed qm@pgopmhgﬂerﬁﬁnggg&§ As used herein "polypropyl ene",

"pol ypropyl ene pol ropyl ene pol yner(s)" mean honopol ymers,
copol ymers, te|poIéﬁE@émmhF§He$“8thé copol ymers, or interpolyners made
fron1propy|ene der ppobderyimed golysotyloginttisi nat i ons t hereof. 100251As used herein

"honopol yner" rrean(s)[1 8LMHE£S resulting fromthe polynerization of a single
nononer, i.e 2per consisting essentially of a single type of
repeating uni t . [00@ gstonsingjudink i¥dread PBT.t he term "copol yner(s)" refers to

pol ynmers forned by'dhﬁ]%ﬂﬁ@l Mﬂ@d’nlgz ?&l&lﬂﬁhe% FlynbB@sdned, V}Qlyﬁthéaﬁe@ I 86N urdiRRONEr' S.
For exanple, the term" qp%%% i nclu copol ymerj zation reaction

product of prdﬁ MRS ‘pFE¥$rP°W%m€ﬁd&g°¥HPYE%ﬁﬁﬁI@HMT)Heieﬁ@’

[ 0027] " Pol ypr opythte naiiy! hotawdesdinerseor egul ar pol ypr opyl ene, st er eor egul ar
pol ypr opyl ene segngpgécﬁﬁp%ppted by anor phous pol ypropyl ene, anor phous
pol ypropyl ene, ene copol yners, polypropyl ene terpol yners, and
hi gher order pB&?broEyWéhem@@pehy%@m@ﬂNWQtbéeﬁmheﬂ@ﬁwﬂwgv@ﬁé@ﬁ@g@ﬁ&ﬁ

pol ypr opyl ene"y,ieans irhuef SRIB GHldr: PFRPY: @p%eﬁeg WRRE 830w RAPerRRAWERIL O
crystallize under c?ndltlons known to those ski in the art 0028

[ 0028]
Pol ypr opyl ene "H1%0* iHcl Hiey ﬁé?@?pﬁh§§w“dpbp?ﬁﬁﬁp9@8H@"%Hﬁ@ﬁmﬁY%WUW%nds of
ponpropyIenet&mdhanbedamtanMmlﬁhﬂsemamef&j@h&hu@f@dﬂﬁeﬂtdnmagsmn@be
pol ymeri zati o LV S a where t he
pol ypr opyl eneqc%[agglﬁélncoph é 1f!1c89ac£ 5\%01 %%Hsﬂltyf §tq1g[tu§r%l%}§f %l%ndgl L[iuocquei and 5 ot her
et hyl ene copolayfﬂi@restelaneatlpP G@hﬁ@@dff@fm nyxinglend g aﬁéeSetvé'mt*hllag’vryﬂzaﬂqnmtargds react or

or in a procesgndheine of RRsPRALYRIOPRY lLENEEMTRAREN: AN LubRer CREPONent
are blended in %?gost olynerlzatlon Brocess Those produced in a

pol yner i zat i od°PY SRS ehbEaqssefdha e ® Sioreef 2 epuiphga¥ttcopol yner) and t hose
produce in a blending process are called TPO (thernoplastic olefin). In
certain cases the dispersed rubber phase can vul cani zed and t hese bl ends
are called TPV (thernoplastic vul cani zatgs) or DVA (dynam cally vul cani zed
Al oys). [0029] Preferably, polypropylene polyners are propyl ene-based

copolyner, i.e., propylene copolyner, which may also be referred to as a
propyl ene-a-ol efin copol yner. Propyl ene copol yner includes one or nore
units, i.e., mer units, derived from propyl ene, one or nore conononer units

derived fromethylene or a-olefins including from4 to about 20 carbon
atons. Qptionally one or nore conononer units derive from di enes.



[0030] I n one or nore enbodi nents, the a-ol efin conobnoner units derive from
et hyl ene, 1-butene, 1-hexane, 4-nethyl- 1 -pentene and/or 1-octene.

Exenpl ary al pha-ol efins are selected fromthe group consisting of ethyl ene,
but ene- 1, pentene-1, 2-nmet hyl pentene-1,3- nethy | b utene-1, hexe

ne-1, 3-nethylp entene-1 ,4-nethy | pentene-1,3 ,3 -dinmethy | b utene-1,

hept ene- 1, hexene- 1, net hyl hexene-1,di nethylp entene-1,tri nethylb utene-1,
et hyl pent ene- 1, oct ene- 1, met hyl pent ene- 1, di met hyl hexene-1,trinethy Ip en ten
e-1, ethyl hexene-1, net hyl et hyl pentene-1,diethy Ib

ut ene- 1propyl pm&qne Pl)ly@l%ﬁﬁ% & propylene polymels are polymers composed of propylene
nmet hyl nonene- 1, nonene- %é ctene-1, trinethy I he tene et hyl oct ene- 1,
d

hyl 0
met hyl et hyl but BB bﬁ@U@°m338e06 @”%W“§% H@%éﬁoﬂe@&ﬁémfl
[ 0031] Exenpl ar yolghae memnmmmmwmwutQmwﬂehudquﬁehhmgmdenEraqmgﬁb@raene,
5-vinyl-2- nor X . i or
5- net hyl ene- 2- ﬁgrgﬁﬂneﬁgwgg&%hOgﬁgéﬁgﬁgj&@sOpgé%%fﬁgg% ﬁoxadrene
3, 7-di met hy1- 1F@230taﬁﬂeﬂéﬂcm"gﬂeW@W@ﬁ ﬁ@%@?@ﬁeﬂs@ﬂﬂmgéymmwme&mdwehe and

di cycl opent adi emmo[&l%%ﬂ&pyg@ﬂeex RAHs ¥ RIS e ABMy rﬂaqingr@eypé quwe@th@%n 1 wei ght
percent (w.% ¢t about 5 plefin co oners, based on the wei ght

mon
of the propyleH@gﬂopdVyW§$h69Weﬂeﬁ&HlY”WHPHﬁV [ etsirsc GoeymEY LrpsPYdE £ r om
about 1 wt. % t polghdiddtioddf wt e84 tf¢ Oififerkntwhormte. aboetamd, Wt .t&m 'feo@mnabout 1
w.%to about u pof .a-aqlefin
commnoner o, noreiudlh 8 ety bR A 1O hortothe 0 B SRR Inalh e QLB e ' e s
to about 18 m¢6%@mkrbM¥gEout 1 Ww.%to about 16 wt. % of a-olefin

cononomers. St jgob7; MOr@] /p[r@;yeﬁ@:bl Mncldaésostlte?é%?eG&:lon Op lr)ﬁyrénecl ugleofcb 4 about
1 w.%to about 12 wt no nore than about -ol’efin conononers.

In one or nor ep%r%@arerreﬁ%ecnﬁr srwreéﬁeé dealﬁarlwerf%mryrrer SHETRRO R ABORHCTS. 0 ¢ o
about to aboutpd@g&VkaQ&@$Wam@Iﬁ@ﬂﬁqgmmnnqmam&m hmi@ghﬁrmeﬂhﬁﬂmnﬁﬂ&&
propyl ene copo inel Q fin
CONDNONET S J:(é&?lh?r O%&E éll“!agql e{gl d:nel%glg&’{tldr 60%{%}(}@?&1 mgdf)l\slv%t?/rcore%ﬂa Rlopﬁclee from
about 1 to aboﬁﬂuescwong/@r@mfrtp omtalrsundeBeanditiers suwiso pseskiged imtho bt i n

conpnoners. [0 g | n pg Qdb RS hRQLMREORYI @%echaa dBlchqsl pdex i n
dg/min ("M" X ﬁ%ord|§§§?§ﬂ28T M D 1238 atﬁﬂg1 g bﬁ&%§n 0C, 1o enot nor e

t han about 10 POOPTIRGIENCHBT & AgRe, hiik rgeider pb‘fd“??éﬂf‘l‘rr‘br}g@p@ﬁa’ﬁ”zdb‘&ﬂm%“ or not
nore t han aboumwﬁwﬁ,mand(ﬁﬁmﬁihﬁ&m@ﬁhﬂdﬂﬁ@ﬂ@@vﬂ@hcﬁ@ﬁﬁm&ﬁ&ﬂn@h&ﬂhnﬁm

[0034] I n sone ek LOw, r at e rQ Ienes as
measur ed accorﬁﬂn&gop§ﬁ§$%f %?égh ?wqugmﬁ“dl l&ﬁgﬂa%awﬁggfgfrsﬁé Y| east
about 0.2 dg/ nrithll wretgfor gt pr@epswllebwepolmﬁoyttw mnmoneordnérheluévaetcmabment 0.5

dg/ min, and i n,oLiRREd ﬁrII?QQbmrﬁdtﬁh Jo@e@@tfhﬁpwgucgdlg gr&mrrazdumw&g QRy! enes
have a nelt flow rat not nore tﬁan about or not nore than

about 3000 dgl‘H4ly 061 cd {6t (Uppppcd C?miérﬁw%%fwﬁz@wuergrm eﬂdlars PREtss fscdicthan
about 2000 dg/TAM(theatopietic (ﬂﬁl‘ne It baninala@uthe h@e@@sedgrllh’ﬂihfphdsal‘caﬂﬁﬂcamﬁédednﬁ han

about 350 dg/ not r t I.n one or
enbodi nent s, ”h#eb@&h éﬁgg annq%ﬁ @alma about(g)‘?'ngmlﬁa VuC"”rl‘zéedabout

2000 dg/ m n, O$WWWOn1about 1 dg/nln to about 350 dg/mn, or from about 1

dg/mn to aboupoBp dgferaBiy, Yol rogm@bgyrymé@ gdg/ pu;!ylén@bel@@uropa ggllr@ n, and
in other enbodi ments from abou a%lzmntoaou dg/ preferred

enbodi ment, pdl"PHIEBPSAPENBE" AR "5K MR grfersdoin aaﬁdﬁ?pyene@ Prﬂ"ﬂh C%p@lygrsbut 2000
dg/ m n. [ 0035]Hrepyken@penbadicriatde opedry privay), ﬁrﬁﬁﬁntshaMﬁ e@frdd prpYlend] GEOSI Ly

[M. (1+4) @ ]Z%?nog %ﬁon% % {m ne ﬁ%r%ce %n & (())le 113 1? uglgé% mP{o auam?% than

about 100, ess and
enbodi nent s Iee@onﬁ@ﬁiébb@@ﬂﬂ@m0&@@3@mﬂmbwpmomykeﬁé@ﬂhame»a wei ght aver age

nol ecul ar wei QMSOK M’Vbn ng m@h&%m&@%e@@ﬂhe a-olefin comonomer units derive from ethylene,

l-butene, 1-hexane, 4-methyl-l1-pentene and/or [-octene. Exemplary alpha-olefins are

selected from the group consisting of ethylene, butene-1, pentene-1,2-methylpentene-1,3-

-6 -



or |ess, preferably about 100,000 or |ess, preferably about 80,000 or |ess,
preferably about 70,000 or |ess, nore preferably about 60,000 or |ess, nore
pref erably about 50,000 or |ess, nore preferably about 40,000 or |less, nore
pref erably about 30,000 or |ess, nore preferably about 20,000 or |less, nore
preferably about 10,000 or |ess. In sone enbodinents Mvis also at | east
about 10,000, nore preferably at |east about 15,000. [0037]In one

enbodi ment, pol ypropyl enes have a nunber average nol ecul ar wei ght (M) of

| ess than about 50,000 gl noles, |ess than 40,000 g/nmole, |ess than 30, 000
g/ nole, or | ES&?nethISlﬁﬂtu?eOl 000 rgtdxeh 3~mell@lp&ﬂ&%hafm&mﬁibm@t3’ dlﬂ&hﬁ&%}éjlenes
have an Mc of fr qbou§ 2ﬂ500 to aﬁ? 9 about 5, 000
to about 50, Oo&edfﬁole Pl omKHY “ﬂ% 000 W8:%%35F350 dﬁ@mB%Wﬂﬁél and in
ot her enbodi merthglpenidir Lof oftenerh ab@titylp2Bn600 tdonegiythtensQ, Oaﬁlcg]&lﬁ'ﬂitﬁn, 1,
100381The nol e [ g on py[t
polypropylenesgﬁgﬁ?$%§gah%ﬁﬁm%kﬁ%matJUtCJ%gﬂ%wg roné%%%%$%% §0‘§‘88€ 5, or
from about 1.8"etvapse!l.5, nemser-I-n dérlodssddi temetsylfopisp-hboethyldct®eto about
3. Techni ques Mnlyldmmemmem 0BthY A& HDI, QIGHcak- 1V@ugmd&abdan@nd MN) and

nol ecul ar wei st an
4,540, 753, via?z‘i“glt e e"t“m‘?alf“y ‘“Ee(lc‘)l\?ﬁé%ehﬁ‘r“ééfﬁi g e‘@é@ﬁ’e 21@8}’@)“6“6 n?a““?l 2sun, P.

Brant, R R Chabgeneadidniberpéne(Gl ddsskieys, SMaciybmolacthbesy, V6elotmgendas- Nunber
19, 6812-6820, {A00L) he8aGh of Whjighalis &L i ncqr reference in
its entirety. [Oogg]Tﬁé pr opy enelggh%c(?%dﬁ%&: q3Q:%a;eg&h§%ured%smg
Si ze Echu5|onCfﬁ*ﬁ%ﬁ?@gﬂéﬁﬁy*wsEﬂymﬁnth an on- I|ne vi scomet er (SEC-VI S)

and are report gd3nt %&blei@%&l sahay W@ Erot Abdub € W&E@ bl Bvt.ohhgatachi ng

i ndex g' is def tr|n5|c VISCOSIt of

t he branched pgi (png?‘ Oﬁﬁfn g‘f“éon?rﬁ%b bﬁf%?‘h@hé’ % é)éﬁlg PEpY 816 BPOME e tpah! ij’rrer of

t he sane V|scowpmwmawembgemuwmheﬁmhaﬁmmbwg%nn@mhﬁsas%ah@nbma%nhaﬂmﬁmlyner
(oML and K andoR aher TRASHLER YALUES. Rl IdhRS3L 9l TR $ And shoul d be
br anchi ng i ndeXcHfe®&QrerpEntMorp @@mlwopmwdﬁnys@mbwe@n@hgiaﬁpmeﬂéowcwr/d@d

herein, KA). 006288 and fdn abol- 700 W kR uUELE: % bh8-oBECRInok&s. VE§1 mBihod
obV|ates t he nee 0 cor{ect for mﬂﬁg%ﬁﬁgéSItle since the intrinsic

viscosity and PRE™ RS REPYICLT CoRY Bt OH & &FE 4t 0 ot VA vEame aesethagn

vol umes, whi chabowritai’n oh@pkdwopnodirpe s e @olyn@ibodibieme plopypok yoelymesel ect ed
as standar ds. fﬂau&om@ 4biP9.050 b t@%b&lft 7toh$t % U Méﬂ%c&ﬁl()%l(xnc%ver &Eel

nol ecul ar wei ght cononomer con . Li'near characte po

contai ning C2 %ﬂé)omventmwﬁ% cqwlyelernfmcﬁwecfr%y akEar honaidt RIVR % [vé aﬂﬁéﬂtﬁhod of

Randal | (Rev. JMachrems . m@hﬁmheP&y&dm@&fﬁ fré¥Bho ¢ 01 A82-incRA¢ krom[ O 4] For

pol ypropyl ene | e r.ovi ded_her ei 0 8 and a=0. 705 were used.
The SEC. DRI - LSPOIS “ﬁ%%ﬁéam& A o °‘FE§” %38 ? g“ EBLOPURES  or

pol ydi sper si ti[@833] si ficeontchentiodimentspulypwipglesithye amebltt inéexniol dxeuth arMivgi ght
are measured aJccdrcﬂ ! &%‘%}1 DEIF% 491 6\f<9lahlmcj3 %h&%o?e t'ﬂ&naébo tnl?)r 510nV\4 Xlore

di spersed poly I near ners sél ected’as standards for

shoul d be of §b%%@%mh?élWym¥H@”%dWé2W0§6b§*ﬂvfaW@r@geaME1ééqurmemght and
cononomnmer cont@bdimbdt@amochah ashey for polynmer containing C2 to C10
nononers is ¢ med b Car n-13 NMR t he net hod of Randall (Rev.

Macr onol . ﬁﬁ&¥Lysﬂl‘ é%ﬁﬁm“ theomelt Jlgyy rateq éﬁﬁﬂﬁﬁ@fﬁbgﬁm@%€1uglon
chr omat ogr aph mh@suopercatét wi 43TM r 283 Rol. yirky wkighoha b e.es aPlcg;ehbquO)mn

M xed- B col UMMS jmifd 5}05? g‘(aﬂeast BNt roazt gO/IQMn opqt?’ h!agp ﬂ)buta('?%i 4%/[1919 n?mia 111 il ection
vol ume 300 microliters I's comobn to both detector con urdti e

vari ous transﬁﬁwmﬁmﬁéﬁﬁ1%6W9Wﬁé0ahdm@|P¢E¥@NEWHHWW%1mdtﬂ@MﬁmEﬁnétmgeDRl

det ect or, usedndvabslk ¥500QeMal, &F Al rEhit ivbg 35 ag hANorGONGER tHad bl QNSsho ar e
contalned in %gﬁoven nalnt i ned ical LALLS detector is

a
t he nodel 2040%daI°t AfdPec bHFME%Q?HéFWhE Hﬁd%ﬁ%@%gﬁmﬁPW@%F%Wﬁhot%¥ector
Inc.). Its fl owrc@lah,abbuwcad eid/nim drhet SG chae mbousi®s &/mbH0 mnndi @deort aser
| ight source and collects scattered light at two angles, 15 and 90. Only
the 15" output was used in the foll ow ng7experinments. Its signal is sent to
a data acquisition board (National Instrunents) that accunul ates readi ngs
at a rate of 16 per second. The | owest four readi ngs are averaged, and
then a proportional signal is sent to the SEC LALLS-VIS conputer. The LALLS
detector is placed after the SEC colums, but before the visconeter. [0044]
A typical visconeter is a high tenperature Mdel 150R (Vi scotek
Corporation). It consists of four capillaries arranged in a Weatstone
bridge configuration with two pressure transducers. One transducer measures
the total pressure drop across the detector, and the other, positioned
betmeen the t wo S|des of the brldge _neasures a differential pressure. The

o e o o o T T T e e



100451Sol vent for the SEC experinent was prepared by adding 6 grans of
butyl at ed hydroxy toluene (BHT) as an antioxidant to a 4 liter bottle of
1,2,4 Trichl orobenzene (TCB) (Al drich Reagent grade) and waiting for the BHT
to solubilize. The TCB m xture was then filtered through a 0.7 micron gl ass
pre-filter and subsequently through a 0.1 mcron Teflon filter. There was
an additional online 0.7 mcron glass pre-filter/0.22 mcron Teflon filter
assenbly between the high pressure punp and SEC col ums. The TCB was t hen
degassed with an online degasser (Phenomenex, Mdel DG 4000) before

entering the SEGbodiRA4GIdRPloypIEIcs BAL Wl MPRSS WeH @ooatr(efp&wre@l ub%ottlz@m ctggmqry

polymer in a glass cont er dd t he desir

heating the m xt W%am?tqégﬂ %? :%§H?WHh8 £y PWQEFP HFH?OﬁBQGWm? ﬂours
Al'l quantiti es framebmedsdyred tgrbawt3@t/mic ald iy othdivenbdd@Benthetngi dbo@s dgseml o 0
express the polyie[, £2R6e ' @E& s/ LS, 3 at
roonttenperatu?e and“%1 %gﬁélgﬂeh%é p&¥% ‘ﬁ%ﬁ%ytgﬁ“@%ﬁ%ﬁ) MQWQﬁ
ranged from 1. G?F%”23®”ﬁﬁ¢ gmii t h | ower concentrations being used for

B:Q?hgrt nrDIt ecul go3sei gﬂtsorﬁafmdoeﬁnems [ 84D REdeOhavt @ wfttﬁt@y Olgctoﬁ@CﬂMLSalmlt@ t he
etector an i,nj ec ep e in e appar at us was
t hen i ncreased 23%3 dﬁ%?ﬂ*%ﬁ?% m%ﬁdgﬁﬂﬁgfﬁfcagét HPB%%HXEE’§€§H?#PTe f or
8-9 hours befoﬁ@01h$@@hHMQﬂmheMﬁnmmﬁemmmmMumbwmhamah@mM)|on | aser was turned
on 1to 1.5 ho §6 b e‘g‘afyﬁlo{{'ﬁ&gal ngf]ﬁ%}%l]t d%?rpg)r/ lrﬁ&f&@laﬂ\gel& FN{“ ﬁ?fedboutg e mode

for 20-30 m nutes an ower
mode. [0048] The' 881 Brpesily P‘ewteIQQrOét%emeﬁgplptwex db@t PG ar Htfah paftﬁmbty @o@

measured at theoddd @fesd hﬁteﬁ)@dfé{ﬁm}r dboar@f()@(ﬁ alblleéé Itnt;t@ pJ%te%B@mb&Q sb,06te 18ss, about
0.95 or |ess, about

ess 8 or |ess,
about 0.7 or |88§ preﬁ%@ﬁtgﬁméﬁﬁd es moff %efﬂfﬁ’( gyt 3&5@)0@@‘&%%57%‘66 BEfePRlE M of
the pol yner. [@042P0M0 ¢dave rerdyodermaniteutgn ofydréne IpalnenebsdihameMa igpdak
mel ting point (Tm t 4 ’ en 60 and 190C, or between
about 60 and 1§OCtd§% Wﬁ@?ﬁ%@ﬁﬁggdéggga% é@pFﬁMgone enbodi nments the peak
mel ting point [083Thet Weerr BrPodingnt emronvisnt tey a apberdicrsree sndlselapeeikhtirel t i ng

poi nt is betwe@m)b2rss bt Gboul 50,000 B8H018 RO i BIG0D g, R&&Kan%bb(b Bhole, or

tenperature is 1005011 n sone. embodi ment s vl ene

pol ymers have 5&0@%@@@%{7m35|§%ﬂ @Pé? 8y BIDEIPEISIEE e dn ‘§55@Ft?°%r Mel t
Vi scosity) of D®00QGbavPHE®W0 gonold, @s Somtabd® 0. @S:bore a6,000egimbly, AFOM boyid236 at
190C); or 80,0 r. | 0 r Q, 50, 000
or |less, or 4ORQ8g“)&%ﬁ§ﬂHB6 Z&%:Qx 8(m£? @ggﬂ&mg é%QngIndgﬂgg%&b6r 10, 000
or less, or 8,0658P00ssde or 5000 or |ess, or 4000 or |ess, or 3000 or

| ess, or 1500 [9g38} €S$he AblchRE W@telﬁ d2§@uﬁndll<ﬁ9mwrﬁ’:aﬁ@mlomfg@g,mﬁ%ﬁeé‘;’o and
5500 nPassec, toogl& en 50%(? mPasec bet ween

mPasec, and/or o@f??” 4 dpebop! § g5 Lom pbopg hEiq beuipeatiifed by
ASTM D 3236 aUMkseﬁymHmmnzﬁﬂoamutﬂ@semmnm 600khiqEes foe 8&ermbiingx0ODod¢uldr €SS, or

4000 or |l ess S S, 5 e 6000
mPesec, or bet%gh?aglg%ﬁa \(Lill)e%gw?en%gl erQgh(t)ﬁxst u%%f\}\é D?%BWE ?f u%%ld&? g asec
bet ween 500 amip- 15607 ShPEYEete of ¢ 8t Memoremm r%é(m(é%@hencw Sew i Biygnti & R200, ooo

nPasec or | esscibce@0w. & HRR dwﬂgnﬁﬂxmgﬁvaMBbkﬁﬁﬁhQ&19hﬁ19&ﬁ6%mmn
enbodi nent s the V|s§ E é% is 5 ﬁgtaasec or | ess depending on the
T1fh" Ui

appl i cations. NS NB YN ETCR e dbYI BEY pol ymer s have a heat of
fusi on of aboumnipo Tlleg popylkes Srandtthgl iigleor gl, €8s medtre@bdine 80Gc JEGOHN | €SS,

or about 50 J/ I ut 30 J/ 2 | ess,
or about 20 Jfﬂﬂ%hmFg@gq S)%?gg%éﬁq?%gga%kFl?éizvgga? %eret%g ? an 1 J/g,
or greater thaﬁ”ﬁHQUFM¢U“ﬂW§Ecewﬂbéﬁmbewhmb@d@wiedﬁh@dabout 50 Jig.
1005211 n sone enbodi nents propyl ene polyners have a Shore A Hardness as
measured by ASTM 2240 of about 95 or Iess——about 70 or less, or about 60 or
| ess, or about 50 or less, or about 40 or /{ess or about 30 or |ess, or
about 20 or less. In other enbodi nents the propyl ene polyner has a Shore A
Har dness of about 5 or nore, about 10 or nore, or about 15 or nore. In
certain applications, such as packagi ng,gthe Shore A Hardness is preferably
about 60 to about 70. 100531l n sonme enbodi ments propyl ene pol yners have a
Shear Adhesion Fail Tenperature (SAFT), as neasured by ASTM 4498, of about
200C or less, or fromabout 40 to about 150C, or from about 60 to about
130C, or from about 65 to about 110C, or from about 70 to about 80C. In

ot her enbodi nents the pol ypropyl ene has a SAFlI of from about 130 to about
140C. [ 00541l n sone enbodi nents propyl ene polyners have a Dot T-Peel of

bet ween about 1 Newton and about 10,000 Newtons, or from about 3 and about
4000 Newt ons, or between



about 5 and about 3000 Newtons, or between about 10 and about 2000 New ons,
or between about 15 and about 1000 Newtons. [0055] Dot T-Peel is determ ned
according to ASTM D 1876, except that the specinen is produced by combi ni ng
two 1 inch by 3 inch (2.54 cmx 7.62 cm Kraft paper substrate cut outs
with a dot of adhesive with a volunme that, when conpressed under a 500 gram
wei ght occupi es about 1 square inch of area (1 inch = 2.54 cn). Once nade
all the specinens are pulled apart in side by side testing (at a rate of 2

i nches per mnute) by a machine that records the destructive force of the

insult being appbitgis tf{mmwmmémyfmmn@am%M@Iqelfﬁanq @@ﬁmlﬁem&u}teﬁéed was
recorded and averaged, thus produci ng t he Average Force which is
y

reported as t he"BbPoMPed| the e BTN sadﬁégeédﬁﬁﬁﬁlﬁ‘eﬁfghtp@@bﬁ’ dhifebpshster s
have a crystal bbizati an- RO Nind da)d HafwearuraOvaabdfol iifes pdiyins0dm seiposh ment s

the Tc is betweegn 70 to 100C enbodi nents the i.'S between 30 to
80C. I n ot her " STBe wefie e BePL Tl RBRRI0N BEO NebGa D
enbodi ment s pr opygkementpol ynmers have a melt index ratio (11042) of 20 or

| ess, preferabl 0 | ess, ref er 5 or referably 6.0 or

| ess, prefer abl@“é OEtr?i' P?%%%’y ‘bt é%’ﬁ %;V/‘d%i by Kr%LQQO 9% wrl et 56%9 28 or

| ess, preferabhlyd. b@ﬁé/\ﬁ@r]mi[ BN OmQnod(obitePR nekd t AR dTRRA DU Bithe RAGEOLiHING tO
ASTM 1238 D, 2,16k FlH[OOSS%}I n anot her enbodi ment, pro yl ene pol yners
have a nelt i nH’é%“%‘h§ ‘d‘é‘f‘@f IR RS TREY 2 el i dud siytigperplunesy of 25
dg/ m n or norewhipl ebiesiakbhiyowdP ddgirdTil rpolymeiTD Lincarprodinersadaleyted QO stdngalfaﬂs orOr
nore, nore pre nor e re er,.abl OOd nm_or nore,
nore preferabl EO%%%@ 33%%?%! g# Hlﬁﬁ%%m{)%b%QﬁS’ra& énroacf%lflal Wey%]I? '
conposi tions i ﬁ%’leeH@eLlanl Iceagaster &by pgbymSI0capainde ¢ 2o19y¢ lé)nteonompleﬁw(a\lﬁln}eddv | east
about 60% pr opyhae;s 1k efcnAdiod &F ¥adhil [RRASNaARU chdR IR aPX (888, p. 285-
alternatively ggt | east about 80% propyl ene, or at |east about 90 wei ght
percent propyl He. [ 0060] I n sone enbodi nents pol yol efi n conpositi ons have
an anor phous cpotignt rof pafprépersd scﬁmutpuﬂdﬂie&\ﬂl%mPKe(ﬁ ﬁ]()aiﬂé%ycmdtotw 7pohkyel efin

conposition has r ent f. at. | ea

alternatively at 9?@55 CP[EFE’;UI(% \g]g 061/ oAt ﬂPen?iF eCPS7eC %01 F"gé stperélﬂﬁ? $iN%%0 wt .

I n sone enbodi tremtrgisit Nacoiol ynd|tief maiccolonpodit bicomatuad aandiaido phoesvobonrt,ent
from about 50 e ‘bontta% QQRSUJtly pehikd ({%lyﬁgr CEﬂEal Elgxhoqlél%ctgao [ ﬁgﬁdmld for
determ ned using Differential Scanning Cal ori y nmeasur enment accor di ng Co
ASTM E 794- 85. 0ot ] rhruidoiteclembbuitiribs sqns| wfpse%dhelwrﬁa@gqutal gRghthade a

crystallini tK @fnoﬁﬁ@dtcmﬁi&lt WLif40Ehata€iS for Boher &maynnotdln?topgl(y lQJoﬁ‘cfn.he[h is |
conposi tion has stal li ess,.. alt vely
about 20 wt.% onallmégé tcflrtim %Mgﬁhoﬁ?tﬁ%dt ‘ffﬁza“‘\i{gﬁél{%oll\@ffflog‘f’lr ey Bssﬁzr) on has
a crystallini t@&ef pf28pM7about 5 wt. % to about 40 wt. % or from about 10 wt.%
to about 30 wtiofh) Pergent. GLMSEAkdm QN

Differenti al can]nl ng Cal eor| met lr%} (%rea&sgyup Qq %%ﬁ%gaxgt#gf%@ﬁﬂ}&%%rﬁ)ﬁg&%m 85.
[0062] I n some Eplodimretied-Bselrpet erpming ditpaar Pissid /rﬁevelda woinecinicgionwei ght
di stribution (WHMB))O thlc:laﬁtcrb @a&knmbn Qe b@tﬁQlf:t@é’t&MoMﬁ@hulnﬁaSicZlaruﬁlg eherabl y at

| east 5, pref rabl even alt | east | n ot her
embodi nent s tﬁe N}ﬁm 5 i'(‘s)fhécr’m“f dgitacoqgery &hclnlg@ “08 ﬁ’b“g "B Sl)( gsderpgges | n
sonme enbodi nerwinpsilyioh ehcamtrgony as ictritdrg itavecratailgasint BAE. mol ecul ar wei ght
fractions presgag) at AgfﬁﬁéleLAL@r&@QWEs ach%)O(?/?] zBﬁ@fdﬁaﬁ%Pché/ 1%&9@&@&“13 han
about 20 w.% each based on the wei e yne measur ed by gel
permeat i on chribpaPerBisHyoY ’%ﬁ@}o‘ InpRe It g&‘ﬁﬁ?lbh@a‘?fb}ﬁ tfk@egEﬁde?ﬁ ufch @ @9®¥na GPC
trace by obserdwdegisdrwohtdigéc ang tolREsBa@irddaRst D twdMbeE Ubahd W@l @hlyShe For
exanpl e, the we ht f%%ctlor}g are confirmed as lpercent % a GPC trace

showi ng a peak'& " KK Y S TOHEF e B HE B DB KR ML AR ar ea
under the fir <Natpedknsrepmes tatascumtaes tdaangsat ateldt o6 pdr koD | Therkrvealidr t he
area under the second peak represents nore than 2 wt.% of the polyner. One
skilled in the art of gel perneation chromatography will recognize the many
possi bl e conbi nati ons of nol ecul ar wei ght fractions. [0064]1n sone

enbodi ments pol yol efi n conposi ti ons havegabout 20 wt. % or nore of



hexane room tenperature soluble fraction, and about 70 w.% or | ess,
preferably about 50 wt. % or |ess of Soxhiet boiling heptane insolubles,
based upon the wei ght of the polyol efin conposition. [0065] Soxhl et heptane
insoluble refers to one of the fractions obtained when a sanple is
fractionated using successive solvent extraction technique. The
fractionations are carried out in two steps: one involves roomtenperature
sol vent extraction, the other soxhlet extraction. In the roomtenperature
sol vent extraction, about one gram of polymer is dissolved in 50 m of
solvent (e.g., xdaemg,nﬁ} atv@ageﬁa.{nattﬁcntm@l@ﬂiﬁbr@h@ﬂgﬁal Qf sdehY tHeOSEATDA BICUV AY

wei ght pol yner Spe ure |s ti m t enperature for
about 12 hours’ ugel sol L&]‘ES ?teco da% rﬂbagigtcg{(ﬂmfl?g bffﬁré By SE e

mat eri al usi ng [§0/4it r aétxtyonalumdwretwa@mlﬂntbmﬁhleuueﬁ»s@lleub{)le(‘maioek Caporiatsoni. e n
subj ected to a.3xb |01efouxec)§fnﬁ§fég LIPﬂgeQGQQ%%%neEth% cbmgg 2 &iSwit %o%?eps@l ation
of polymer fractions based on their sol i1ty 1N various $o avi ng
boi | i ng poi nt s "FPEFF-uSPe H%%“ﬂé‘ﬁ‘rﬁr?‘éﬁ%@@étﬂﬁ?‘@etdwplaf’(.‘)’e the Heseciassatl uisl e
material from bhe, ﬁ(@ﬂmeﬁ @Efﬁed’naﬁdhﬁv@ sBeY oremtoriexd ﬁl@&ﬁﬂ@%dlff&eﬁtiaf &ébstﬁé(t T}@Ct ed
overnight with a sol) vent gls he anect nd .h ept ane Sox{gllet%f 1
extracted matefl a |§ r covefe U “\)Véb’o R% S YRETEST FREARY T8I ng t he
resi due. The i ngpltublte vsarmpite i§ Bsiddbn SEBX orac p@diomddtalteraths A tietdraw ibirg

hi gher boi | i ngpéreamemat iiwsuch as heptane and after sol vent evaporation,

it is weighed. The insolubles and the thinmble fromthe final stage are
air-dried in al%&dd tS8Vev dpobabEC sEstimer vaharcawidBntdding Hegrarelr petilateda

ni t r ogen- pur geﬁlydvagzuumne\(sm) Then anmuiaint of ai NER} u&h@ of @bty tehiohBed-bicmbl € is

t hen cal cul ate " re vve1 t known 0066] I n
sone enbodi rren&CB%Aﬁ (iich ﬁ?‘i edtélfl i a1y "“rr"i%1 ‘f‘ ﬂ%fr?lﬁh rLrﬂlézﬁt ilhe 15(?];?1@8‘ ”ﬂﬂ)‘iV'L
fraction of abtent ﬁl?é@cdwblogam 48 .@rmitres glasshas Bitkr upb rmbtcheente thghizh 8f0. 1t heret arti ng
pol ymer, and th&loh‘%%raﬁﬁer!: RRO, nudghlﬁorrdr a@mé ﬁann% gpxs@ﬁ.%% 22%%? el Af 0.9

(preferably 0.7) or less as neasured
preferred enmbolicraremiihetesipbs righ @W“S&Tes@mﬁa@d SEC| C@h@ﬂl* aBbuf CEOVaé\/élieg ht %
hexane sol ubl edekisaatving oas &g OFhchdaRniieMgldt Daf4060) @etﬁxre%ﬁt&'ixﬂghe@by”er I'n

anot her enbodi e lefin co ition has ept an “i nsol_ubl e
fraction of ab@ﬁﬁ 70 &émgﬁfé?%?‘Wﬁfgqugﬁgdﬂﬁﬁ%ﬁﬁXHQY ‘&Hﬁﬁb?CWW@w§tarting
pol ymer and a #Minpetewered 2000001 dit, SO0 0009 thefmikhie dgpe anevith newlnudbik e
portion. In a c%{tﬁf()ﬁ%redgou?mﬁ&gk BN uadiiEs GOTRRRI ngnm 1§<ﬁ’1 Nas @b %egsaéatb 20

wei ght % hexane sol ubl e fraction, based upon the wel Ot the's artln

pol ymer. In anBthireBiBoly REFBCTtReCepisHghEY ‘@dbp?’@ﬂ%é@“ wswéélfé ﬁ@katn'éorgol ubl e
pO:’t ion O]E 08t67tlelﬁ;&&ﬁurabﬁlutn%220g,ﬂd\ltdt %5 ) ase thjddRaNcohfBuaieh gtedafont lh@éc$§ arting
pol ymer . embodi ment s pol yol efin conpositions include

propyl ene and /ml pﬁﬁ@gﬁmﬁgFgoﬁb8$%VF§%%LQ§?8?@3@5V§%€P3Wiﬁ to 30 nole %
et hyl ene, nnrdO%beePabqumnmﬂnﬂu@mp&meﬁmém&&mamymanmamﬂnmﬁmpxefEﬁ@bly
from0 to 10 nple, %@egaaﬁpaxit&n@as A8 ‘ﬁcrp{&g B ALYl LML 60 o1 TR %u%e%tt*&y' ene.
[0068] I n preferred enbodi nents I'n conpositions include ene
and from 0 to Bbiliapioes-9diit efac mﬁﬁté%éfreé'mtyam%rﬁhe atgen B0 lases s %%du@'ehe nor e

preferably fras.® nds dforeRhan?0aRyleREundi®Y B RiEihatidbbe Hf AMOnh@es@q Mol e %
but ene, nore ‘;efe % putene. [0069]In preferred

enbodi ments pol Y8l ?nﬁ%%{lrﬁ%\’éeﬂ“ilbﬂtéegﬁg?m‘é °propyl ene and fromO to 50 nol e
% hexene, prefléH8bl yTlermolyp@pilere 3@nehidgenddx lirclke niep abor €0 preefued abihy Mzrodm 0 t o

15 mole % heXQt‘I!eepolfi’EBf eP]chlectBl? rtl?ehll%clfuﬁpmti(g( 12 9:1041100 5@!)1‘%6*008%%%@ ée”? rag%ut

preferably fromO to hexene referred enbo
pol yol efin cor?ﬁ‘éﬂi%*oﬁ@%%‘l’ﬂ%fé ap@yt B oy feesy Dowl & hordeso Py @rrss ermekafuradrt 0 to 70
nol e% of but ene mﬂdrﬂatpbmnelne In the teipolymer, butene can vary from5 to

65 nol e% and | e from 0 65 nole% 1007 ol yol efin
conposi t(i) ons éogylco %)5’8 X %’ %Pﬁﬁyl"?ﬁgmﬁmyﬁ%’?s& BY lﬂ pl%){?’érgmé:orrposed

of and, opti omelvtan, 40addi 250Bhak baddint 60ved: 1904, Br Getween about 60 and 150°C, or
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D E Propyl ene Pol ynmer 90.3-91.9 90.3-91.9 91.3-92.9 84.3-85.9 88.3-89.9
Hexene as % of Propyl ene Polynmer 0 9-11 9-11 5.4-6.6 9-11 Wax (w . %
6.4-7.6 7.3-8.8 4.5-5.5 1.8-2.2 0 Ml eated Pol ypropyl ene (wt.%

between 80 and 130°C. In some embodiments the peak melting point is between 60 and
160°C. In other embodiments the peak melting point is between 124-140°C. In other
embodiments the peak melting temperature is between 40-130°C.

[0050] In some embodiments propylene polymers have a viscosity (also referred to a
Brookfield Viscosity or Melt Viscosity) of 90,000 mPaesec or less at 190°C (as measured by
ASTM D 3236 at 190°C); or 80,000 or less, or 70,000 or less, or 60,000 or less, or 50,000 or
less, or 40,000 or less, or 30,000 or less, or 20,000 or less, or 10,000 or less, or 8,000 or less,
or 5000 or less, or 4000 or less, or 3000 or less, or 1500 or less, or between 250 and 6000
mPassec, or between 500 and 5500 mPassec, or between 500 and 3000 mPassec, or between
500 and 1500 mPaesec, and/or a viscosity of 8000 mPaesec or less at 160°C (as measured by
ASTM D 3236 at 160°C); or 7000 or less, or 6000 or less, or 5000 or less, or 4000 or less, or
3000 or less, or 1500 or less, or between 250 and 6000 mPassec, or between 500 and 5500
mPassec, or between 500 and 3000 mPassec, or between 500 and 1500 mPassec. In other
embodiments the viscosity is 200,000 mPaesec or less at 190 ° C, depending on the
application. In other embodiments the viscosity is 50,000 mPassec or less depending on the
applications.

[0051] In some embodiments propylene polymers have a heat of fusion of about 100 J/g
or less, 70 J/g or less, or about 60 J/g or less, or about 50 J/g or less; or about 40 J/g or less, or
about 30 J/g or less, or about 20 J/g or less and greater than zero, or about greater than 1 J/g,
or greater than about 10 J/g, or between about 20 and about 50 J/g.

[0052] In some embodiments propylene polymers have a Shore A Hardness as measured
by ASTM 2240 of about 95 or less, about 70 or less, or about 60 or less, or about 50 or less,
or about 40 or less or about 30 or less, or about 20 or less. In other embodiments the
propylene polymer has a Shore A Hardness of about 5 or more, about 10 or more, or about 15
or more. In certain applications, such as packaging, the Shore A Hardness is preferably about
60 to about 70.

[0053] In some embodiments propylene polymers have a Shear Adhesion Fail
Temperature (SAFT), as measured by ASTM 4498, of about 200°C or less, or from about 40
to about 150°C, or from about 60 to about 130°C, or from about 65 to about 1 10°C, or from
about 70 to about 30°C. In other embodiments the polypropylene has a SAFT of from about
130 to about 140°C.

[0054] In some embodiments propylene polymers have a Dot T-Peel of between about 1

Newton and about 10,000 Newtons, or from about 3 and about 4000 Newtons, or between
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1.3-1.5 0 1.8-2.2 0 4.55-5.45 Tackifier (wt.%9 0 O O 11-13 4.55-5.45

[ 0072] The propyl ene pol yner conponent of exenplary conpositions A-E
preferably exhibit a branching index as descri bed above and the follow ng

properties: A BCD Mlt Viscosity (k

about 5 and about 3000 Newtons, or between about 10 and about 2000 Newtons, or between
about 15 and about 1000 Newtons.

[0055] Dot T-Peel is determined according to ASTM D 1876, except that the specimen is
produced by combining two 1 inch by 3 inch (2.54 cm x 7.62 cm) Kraft paper substrate cut
outs with a dot of adhesive with a volume that, when compressed under a 500 gram weight
occupies about 1 square inch of area (1 inch = 2.54 ¢cm). Once made all the specimens are
pulled apart in side by side testing (at a rate of 2 inches per minute) by a machine that records
the destructive force of the insult being applied. The maximum force achieved for each
sample tested was recorded and averaged, thus producing the Average Maximum Force
which is reported as the Dot T-Peel.

[0056] In some embodiments propylene polymers have a crystallization point (Tc)
between 20 and 110°C. In some embodiments the Tc is between 70 to 100°C. In other
embodiments the Tc is between 30 to 80°C. In other embodiments the Tc is between 20
toS0°C.

[0057] In some embodiments propylene polymers have a melt index ratio (110/12) of 20
or less, preferably 10 or less, preferably 6.5 or less, preferably 6.0 or less, preferably 5.5 or
less, preferably 5.0 or less, preferably 4.5 or less, preferably between 1 and 6.0. (I10 and 12
are measured according to ASTM 1238 D, 2.16kg, 190°C).

[0058] In another embodiment, propylene polymers have a melt index (as determined by
ASTM 1238 D,2.16 kg, 190 deg. C) of 25 dg/min or more, preferably 50 dg/min or more,
preferably 100 dg/min or more, more preferably 200dg/min or more, more preferably 500
dg/mn or more, more preferably 2000 dg/min or more.

[0059] Preferably, polyolefin compositions include at least about 50 wt.% propylene,
preferably at least about 60% propylene, alternatively at least about 70% propylene,
alternatively at least about 80% propylene, or at least about 90 weight percent propylene.
[0060] In some embodiments polyolefin compositions have an amorphous content of at
least about 40 wt.%. Preferably, the polyolefin composition has an amorphous content of at
least about 50 wt.%, alternatively at least about 60 wt.%, alternatively at least about 70 wt.%.
In some embodiments the polyolefin composition has an amorphous content from about 50
wt.%, to about 99 wt.%. Percent amorphous content is determined using Differential
Scanning Calorimetry measurement according to ASTM E 794-85.

[0061] In some embodiments polyolefin compositions have a crystallinity of about 40

wt.% or less. Preferably, the polyolefin composition has a crystallinity of about 30 wt.% or
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190C, (cps) 750-1150 650-1000 650-1000 1500-2100 12000-17000 Delta Hf by
DSC (KJ/ Kg-) 35-45 35-47 35-47 18-24 12-16 Tmby DSC, (T) 110-140 110-135
110- 135 95-115 85-110 [0073] The exenplary conpositions A-E preferably have
the follow ng pi operties: A

less, alternatively about 20 wt.% or less. In some embodiments, the polyolefin composition
has a crystallinity of from about 5 wt.% to about 40 wt.% or from about 10 wt.% to about 30
wt.%. Percent crystallinity content is determined using Differential Scanning Calorimetry
measurement according to ASTM E 794-835.

[0062] In some embodiments, polyolefin compositions have a molecular weight
distribution (Mw/Mn) of at least 1.5, preferably at least 2, preferably at least 5, preferably at
least 10, even alternatively at least 20. In other embodiments the Mw/Mn is 20 or less, 10 or
less, even 5 or less.

[0063] In some embodiments polyolefin compositions have at least two molecular weight
fractions present at greater than about 2 wt.%, preferably greater than about 20 wt.%, each
based upon the weight of the polymer as measured by gel permeation chromatography
(GPC). The fractions can be identified on a GPC trace by observing two distinct populations
of molecular weights. For example, the weight fractions are confirmed as percent by a GPC
trace showing a peak at 20,000 Mw and another peak at 50,000 Mw where the area under the
first peak represents more than 2 wt.% of the polymer and the area under the second peak
represents more than 2 wt.% of the polymer. One skilled in the art of gel permeation
chromatography will recognize the many possible combinations of molecular weight
fractions.

[0064] In some embodiments polyolefin compositions have about 20 wt.% or more of
hexane room temperature soluble fraction, and about 70 wt.% or less, preferably about
50 wt. % or less of Soxhlet boiling heptane insolubles, based upon the weight of the
polyolefin composition.

[0065] Soxhlet heptane insoluble refers to one of the fractions obtained when a sample is
fractionated using successive solvent extraction technique. The fractionations are carried out
in two steps: one involves room temperature solvent extraction, the other soxhlet extraction.
In the room temperature solvent extraction, about one gram of polymer is dissolved in 50 ml
of solvent (e.g., hexane) to isolate the amorphous or very low molecular weight polymer
species. The mixture is stirred at room temperature for about 12 hours. The soluble fraction
is separated from the insoluble material using filtration under vacuum. The insoluble
material is then subjected to a Soxhlet extraction procedure. This involves the separation of
polymer fractions based on their solubility in various solvents having boiling points from just
above room temperature to 110°C. The insoluble material from the room temperature

solvent extraction is first extracted overnight with a solvent such as hexane and heptane
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BCDE Set Tine, (Seconds) 2.5 max 2 max 2.5 max 3.5 max -- Open Tine,
(Seconds) -20 -20 -26 >40 -15 % Adhesi on Room Tenp. >90 >90 >90

(Soxhlet); the extracted material is recovered by evaporating the solvent and weighing the
residue. The insoluble sample is then extracted with a solvent having higher boiling
temperature such as heptane and after solvent evaporation, it is weighed. The insolubles and
the thimble from the final stage are air-dried in a hood to evaporate most of the solvent, then
dried in a nitrogen-purged vacuum oven. The amount of insoluble left in the thimble is then
calculated, provided the tare weight of the thimble is known.

[0066] In some embodiments, the polyolefin composition has a heptane insoluble fraction
of about 70 weight% or less, based upon the weight of the starting polymer, and the heptane
insoluble fraction has branching index g’ of 0.9 (preferably 0.7) or less as measured at the Mz
of the polymer. In a preferred embodiment the composition also has at least about 20
weight% hexane soluble fraction, based upon the weight of the starting polymer. In another
embodiment, the polyolefin composition has a heptane insoluble fraction of about 70
weight% or less, based upon the weight of the starting polymer and a Mz between 20,000 and
5000,000 of the heptane insoluble portion. In a preferred embodiment the composition also
has at least 20 weight% hexane soluble fraction, based upon the weight of the starting
polymer. In another embodiment the polymers produced have a hexane soluble portion of at
least about 20 wt.% , based upon the weight of the starting polymer.

[0067] In some embodiments polyolefin compositions include propylene and from 0 to 50
mole % ethylene, preferably from 0 to 30 mole % ethylene, more preferably from 0 to 15
mole % ethylene, more preferably from 0 to 10 mole % ethylene, more preferably from 0 to 5
mole % ethylene.

[0068] In preferred embodiments polyolefin compositions include propylene and from 0
to 50 mole % butene, preferably from 0 to 30 mole % butene, more preferably from 0 to 15
mole % butene, more preferably from 0 to 10 mole % butene, more preferably from 0 to 5
mole % butene.

[0069] In preferred embodiments polyolefin compositions include propylene and from 0
to 50 mole % hexene, preferably from 0 to 30 mole % hexene, more preferably from 0 to 15
mole % hexene, more preferably from 0 to 10 mole % hexene, more preferably from 0 to 5
mole % hexene.

[0070] In preferred embodiments polyolefin compositions include terpolymers with
propylene and from 0 to 70 mole% of butene and ethylene. Tn the terpolymer, butene can

vary from 5 to 65 mole% and ethylene from 5 to 65 mole%.
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>100, 3gsm OC >50 >50 >90 >400, 6gsm -- -18C >10 >20 >80 -- VC Delta Hf
by DSC (KJ/Kg) 52-65 50-60 47-63 18-24 16-21 Softening Point, (c)

[0071] Exemplary polyolefin compositions are composed of propylene homopolymers
and copolymers composed of and, optionally, additional additives:

A B C D E
Propylene 90.3-91.9 90.3-91.9 91.3-92.9 84.3-85.9 88.3-89.9
Polymer
Hexene as % 0 9-11 9-11 5.4-6.6 9-11
of Propylene
Polymer
Wax_ (wt.%) 0.4-7.6 7.3-8.8 4.5-5.5 1.8-2.2 0
Maleated 1.3-1.5 0 1.8-2.2 0 4.55-5.45
Polypropylene
(wt.%)
Tackifier 0 0 0 11-13 4.55-5.45
(wt.%)

[0072] The propylene polymer component of exemplary compositions A-E preferably

exhibit a branching index as described above and the following properties:

A B C D E
Melt 750-1150 650-1000 650-1000 1500-2100 | 12000-17000
Viscosity @
190°C, (cps)
Delta Hf by 35-45 35-47 35-47 18-24 12-16
DSC (KJ/Kg)
Tm by DSC, 110-140 110-135 110-135 95-115 85-110
O
[0073] The exemplary compositions A-E preferably have the following properties:
A B C D E
Set Time, 2.5 max 2 max 2.5 max 3.5 max -
(Seconds)
Open Time, ~20 ~20 ~26 >40 ~15
(Seconds)
% Adhesion
Room Temp. >00 >90 >90 >100, 3gsm -
0°C >50 >50 >90 >400, 6gsm --
-18°C >10 >20 >80 - >0 @
6°C
Delta Hf by DSC 52-65 50-60 47-63 18-24 16-21
(KJ/Kg)
Softening Point, 128-138 118-128 118-128 118-128 118-128
C)

[0074] Polyolefin compositions are prepared by any conventional synthesis processes.
Preferably, polyolefin compositions are prepared utilizing one or more metallocene catalysts.

One or more reactors may be utilized to prepare polymer compositions. Multiple reactors
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128-138 118-128 118-128 118-128 118-128 [0074]Pol yol efin conpositions are
prepared by any conventional synthesis processes. Preferably, polyolefin
conpositions are prepared utilizing one or nore netall ocene catal ysts. One
or nore reactors may be utilized to prepare polyner conpositions. Miltiple
reactors may be operated in series or in parallel. Reaction conponents,
catal yst systens, and/or optional nodifiers are added in batches or
continuously as a solution or slurry. Catalyst system conponents are added
either separately to the reactor, activated in-line just prior to the

reactor, or preagbb\adash ﬁﬂdnd@m@%@&l aﬂeﬁﬁ&i &%Ip@l@nts Oéa%tyl\p:ﬂ/bt@ﬁlb Salld%rr y to
t he reactor SO utlogs activated |n-I

[ 0075] I n S|ngI8&5ﬁfé??§g“§V%F@ﬁkm p@dfé@ﬁﬁmw HEd& iSRS réBHYaFﬁaHﬁ

anor phous and aewm«mmvakakMEmamd@Mpom$mmmymamehmmaram@meﬁmHMcaQOmgbe
reactor to yield g.@t%; EAREORILHY pRALRACE ach RN Ut By B GocREPR ranch
structures may uce SIERTTRT 2 CORt T huous sol ution 't

[0076] I n nultlp@@”@@?ﬁ%@§ﬂw§y@W@W§w“€Wﬁth§t one catalyst is selected as

bei ng capabl e @i79)r 0dHGinBE LSS sl ¥01%l(§ﬁtdoﬁ1p&mo¥{r€(§ntduﬂn amo@mcwdc
pol ypropyl ene, and at .|east one other |s sel ecte bei ng capabl e

of produci ng i $BtECHPENGOPYRERY Mg b aﬁmleda B W ot o fro Vi devred Rigbets

pol ymeri zat i onbgandih potigilagtaPP-gaerd. brdn@0s7ridthrey mprio pyldane inbas ath @yisiens,
preferably, poly, ﬂ%ﬁk&%&lon conditions yield incorporation of aPP and i PP
pol ynmer chains wthin the in-reactor blend such that an amount of anorphous
pol ypr opyl ene P& entin pyltiply satmgn sysesimyms feast ongeagaiitsield selestedd g beiet Gapable of

pol ypropyl ene, pm@ﬁleseegaﬁt@dy bﬁ&@lgm}%l (caPPrrid E(Ff}pr@méll@rdnmciad& hat g amount

of isotactic pol p s, graf anor p hous ypropyl ene,

represent ed he?@g“tﬁéx Eﬁsbf PgQFQWﬁbPV achqpe! I¢§8ﬁ§I§P@“BW@Bared in
a solution phawamtghmhmyuzmmubmhkmphasaipolynerlzatlon process. [0078]In
one_enbodi ment jopj OPXLENG D) WY BRLE SLEPERRLEE (ﬁy@m{zﬁgst&nm?&gn oldS1 N9 @

mul ti catal yst sys i's as eor | transi
conmpound used {ﬂ@)ﬂm BiguelaPP hed i8R aelyagr ybqlramlthmhepmrgagmdwﬂ eysb thapasrapprione r s

which is sel ec@fedm&{jmtﬂa)eypg)ma@ 91@&%! s& 'tﬂcg A ofdnef aCeMrkd b do8dic
bi s(i ndenyl) zirconocenes or haf noce % racdi met hylsilyl -bridged
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bi s(i ndenyl ) ZPYCEREEENEPETM A MHEE S & PPy ﬁ@waPW%ﬂ%yP%ﬁPQPth§@?”c

net hél 4t Ehr,‘ny[bql}md)@ﬂgﬂe) 1(\1 Ziafted i Mﬂiﬁl[ﬂbu\hﬁﬁ)@ldpmem @d‘pfe@d’ntedeleﬁﬁl cdld(mPtQiaPlP? ( ?) |
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bi s(i ndenyl ) hafniu dlne oride. st one
catal yst used m@mﬁﬂ@@awwoﬁﬁnrphous pol ypr opyl ene macronononers is sel ected

1;] r omI ; het %r lOUp[()mpSI st élﬁ@m@&dlm&@-)pr&)yl%ne [m ef’s dré @Jtepdeeftd hy b $eabtol MR using «

enyl ) net hyl e i-terti

ary-butyl -9-f I‘H‘g? %ﬁ%ﬁw ﬁy‘ffleh ‘ﬁrﬁa |C“1t %t PM‘ *terf‘H)g‘dd rangifon pptgh qgppyug used to

| yl phenyOret hyirehce (he pehi-petihagblygnyylchy (mBicroBordliers; tvhiohitiy keldcleti Groanyk )
zirconiumdic : o i

di (p- trlethylg%@&(gﬁhus &?#ﬁfrgﬁg gdeﬁbhngnﬁ%gﬁmTf?ﬁq %mm?%'¥§PrTuorenyl)
haf ni um di chl d}im@@/lsllyld)udoed blq(mdenyl) zirconocene or hafnocene, (c¢) rac-dimethylsilyl bis(2-

d!?,( g Ejr i et Byl SHI]éﬂlw PReRYliEEL Qﬂétﬁﬁﬁl(&(}jﬁdlﬂﬂ%m&m&jé &MWhethyl, (d) rac-dimethylsilyl-

((ZII (p-t :, I- tet h;lt ﬁ}llfi%ﬂ&ﬁ@ﬂ%ﬂ% P,réélt }I;&(;?rgtl ggﬂ asl I'q(‘?glﬂ%thyl\l%ll blq(lgdenyl)hafmum dimethyl or
(cycl opent adi etivplo}ide3, 8Hd@mﬂmbuMWMEMUOmﬁmyh&amﬁhﬁmmaadmmﬁmhypmmmmwmm
100791Adhesi ves,J AghHs cRMVENLLLNAbmT GRMULALED AUNGS VGS DY OF oRELYTer

based

triethylsilylphenyl)methylene-(cyclopentadienyl)(2,7-di-tertiary-butyl-9-fluorenylhafnium

dimethyl, (b)  di(p-triethylsilylphenyl)methylene(cyclopentadienyl)(3,8-di-t-butylfluorenyl)
zirconium  dichloride, (c) di(p-triethylsilylphenyl)methylene(cyclopentadienyl)(3,8-di-t-
butylftuoreny!) hafnium dichloride, (d) di(p-triethylsilylphenyl)methylene(cyclopentadienyl)
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adhesi ves known to those skilled in the art. Adhesive conpositions nmay

i ncl ude those conventional additives known in the art, such as waxes,
tackifiers, fillers, antioxidants, adjuvants, adhesion pronoters,

pl asticizers, natural waxes, synthetic waxes, oils, |ow nolecular weight
pol ymers, bl ock, antiblock, pignments, processing aids, UV stabilizers,
neutralizers, lubricants, surfactants nucleating agents, oxidized

pol yol efins, acid nodified pol yol efins, and/or anhydride nodified

pol yol efins. Adhesive conpositions may include the tacky polyner

conposi tions deﬂ:ﬂlnbﬂ@m&%@m it | Idvrﬁe'ihyar Br C(Mll(ﬁ sy Rhelenddhesi ve
conponents as gng|d§ lgﬁﬂgoﬂ @ 10 st%rb t or conbi nati ons

t hereof . [ 00801EXEABILHYY 4 udrpryD) frdgiapidsiyin - U s, Application Nos.
60/ 418, 482, fi lI@d9Cct Adhetived SnclidO0Rnve6mdl6Qriddaled fhdbkeets Ajpt/ol pdlym@0Ri3¢d

10/ 687,508, fil ad .Oct 6, f 0

10/ 825. 380, | séﬁgﬁ%sﬁﬁg&s B Ry %gg 3“9%%5%“ ‘!fg‘?gsﬁggaﬁ‘%y Pl cQI“)?ﬁpn |

15, 2004, 10/ 89%vauional pildilags Aprin| in1Be apowgh aarvvaxeiof/a@@lssdiseufanle»@danqar| | 15,
2004, 61/076, 46(Yjuvaf1tk| ﬂﬁie@ﬂdﬂn@ro%&els 29@&012&@@@&9‘{1 WhkC hyﬁt%tl@e\p%ﬁ'{b@ JicRLpor at ed

by reference in entiret adhe5|ve conp05|t|ons are
comercially a\l}lﬁlef Zadl”ée'%hF 8 lﬁ‘ﬁ%bf‘ﬁ“ r?i‘%rﬁilt“ aYOCeHPE WG PN
adhesi ve fanllymmﬂmmeMUnkmss@ﬁ@aﬁﬂhmd@ma;Q&manmﬁm@mbommmnmlﬁuimaﬁﬁm
conpositions a 8y y V, adhesi v YpErs, that have a
| ow vi scosity gnd 9‘“” egf&ztOdo d?‘gg‘{“ﬁg I‘?Jirh%?we C%mg bgr 5ot Iﬂcr?‘f eﬂsI ow y.
These tacky coHﬁ@§W@“@h§m§@ﬂ@maﬁ%9ﬂﬁéb@ma F@ﬁ@waWGCBdNWﬂSUmv@WIw@wpalnt

bet ween about &Q@oﬁmd daﬁ&admm{ﬂhm it Cha &PIMNER & BRBinAioRr RQkfi el d Ther nosel

Vi scosity bet d 60, 0 ise (c at 190 accordlng to
ASTI D336, ThEGBIE adRym ISt OHo CpP Loy RbE A Yo n HAd B
Sof t eni ng Poi nOctbiet WeelW0a b0, 36IC fited dA kil @C2008, VI/&0 088, tfjledoetivieens amout 500
and 20, 000 cp t [ 1. Lenper at (J9) I oC
accordlng to Agp&%%gﬁl%gpggg8%£%§6rogéf 8ﬁirg§%ﬁgpq{§ Phidiy JE ¥E§§8¥’

i ncl ude conventdBA&HS. Hlkdr Ak Hot04 d8i5AS340n Blah APG! {588, ek 18834 fildde art .
Exenpl ary tac kAifnilQ'SSZOOﬂlCdlL(ﬂ@M?bmed 3t MOobook) &bt BCwitith is dbdeRNALLorM G 0car bon
resins, aronati f fied aliphatic hydrocarbon resins, hydr ogenat ed
polycyclopenta&eéeﬁ‘é”?g‘%‘infi?ty pol ycycl opent adi ene resins, gumrosins, gum
rosin esters, Aesid r®$ﬂmﬂﬂymﬂ&dwﬁ@&mﬁuﬁ&t&éSmmﬁﬂmMWOmhhﬂ@ﬁbm&kxmam%ﬂoi
rosin esters, PRLLAIPENES ANARRIAC TRALLI P ROLYL erpenes, ter pene
phenolics, aromatic nodi dro enated cyc]opentadlene resins,

hydr ogenat ed aWWBhatﬁbmW@SWﬁwﬁﬁ?é®@géna¥bdﬂﬁmwﬁhmiWengﬁﬂnﬁ$@mw&smhs

hydr ogenat ed tRhERE6SyARd thR il £Qwt wc@ﬁ@e&d/mam%Msixrréegm%k@dmﬁpmrbrest ers.
InsomaeMmduﬁwQﬂthe chflerls hdro nated. In other enbodi nents the

tackifier is n8 APy NESHE AP SPPRSEAG g dﬁlythﬁ%ﬁ % Bipg ) Rall Solendypdinint i al |y
free of nononersvchawbag 801 @d GOWUpSordbO 0B ABNAK €SS laLC b URteokfialt Urhadmosd!

synt hetic V\/axe\%@coxqtﬁ/‘%et’wegl a%&%’a?fo anﬁl(ég&‘?&nt}-r ﬁp&%bdt%%&o{&d ugh?ﬁ I%)ék(vdl zed
forms, polar or ol ar ene’ waxes ené waxes,
wax nodi fiers Thﬁfértéfk? |C@fnR9ﬁmﬁétW@¢l >% Rll;ﬂo#“ﬁcﬂaéfspﬁelmﬁompb@y@mhydmne wax,

mal eat ed pol yefstrydne ']ﬂ)(’@/aa)(\%@ilt}a&gw&h glkbudﬁ)ﬁ%hé 30,000%p ADHRE bhak cME 'tlgxm:uon

pol yet hyl ene or I n _one embodi ment, the tacky conposition
conprises a po??@ﬁéwmﬁEgﬁﬁﬁﬁé tegring BrtiMSPiY®a proopyl ene pol ymer havi ng:

(a) a Dot T-Pd#83pf HydNevatbom r@ins, e e tackifidsy, aﬁctluqeacrmvmm(nbl) hﬁlrM\Ibﬁf rebfds 000 to
100, 000, and ¢ b, aNRC ] (@) asured
at the Mz of tkﬁl%wr?‘to {hgj@ flchg 11 {ﬂgeaé ]9(631 rfe)/I cgki]ﬁ)cm 1{1(911 e b 111_09 ilﬁntﬁ

60, 000, or (iid 1p[TaF‘b\‘ﬁdOJC¢1b<t“dC@“99Ol’mé&smd gd alnph@trvéwwcmontrmysMgpg«tnetraqi n when
t he pol yol efi @)0@%%1(%‘[&&1@41@1%\11440[)(@&90 B[Qntl(ggleQQle é@ﬂ&@# inPHEIn ¢ %{{QQQ&O%M t he

tacky conposition conprises a ol efin_conposition conprising

pr opyl ene- hexéﬁ@”‘8BgRVHﬁ?w%é@Fﬁb%“@aauﬁﬂﬁﬁP‘%wﬁ%%ﬁw?ﬁ“W“W@Wﬂﬁﬁmﬁﬁkﬁnre on
Kraft paper, (biytemeidy topend fhedQRs, bomi@ONQDRI hfd)gcaatdipaneftiopertddraexsifsg’ ) of :
(i) fromO0.4 to 0.98 neasured at the Mz of the polyol efin when the

pol yol efin has an Mv of 10,000 to 60, 000y7-or (ii) fromO0.4 to 0.95 neasured
at the Mz of the polyolefin when the polyolefin has an Mv of 10,000 to

100, 000, and (d) a hexene conmononer content of less than 25 w.% [0087]In
one enbodi nent, the tacky conposition conprises a polyolefin conposition
conprising a propyl ene-octene copol yner having: (a) a Dot T-Peel of 1

Newt on or nore on Kraft paper, (b) a Mwv of 10,000 to 100,000, and (c) a
branching index (g') of: (i) fromO0.4 to 0.98 neasured at the Mz of the

pol yol ef i n when the pol yol efin has an Mv of 10,000 to 60,000, or (ii) from
0.4 to 0.95 neasured at the Mz of the polyolefin when the polyolefin has an
NM/of 10 000 to 100 000 Antlblock Cbnp05|t|ons [00881Ant|block

o "



100891Anti bl ock conpositions include organic or inorganic conpounds such as
those selected fromthe group consisting of talc, mca, calciumcarbonate,
finely divided or funmed silica, organic acids, nmetal organic esters,

cel lul ose derivatives, alumna trihydrate, marble dust, cenent dust, clay,
fel dspar, alum na, nagnesi um oxi de, magnesi um hydr oxi de, anti nony oxi de,
zinc oxide, bariumsulfate, alumnumsilicate, calciumsilicate, titanium
di oxi de, titanates, chal k, powdered pol yners, or conbinations t hereof . Sone
anti bl ock conpositions exhibit a TMA of greater than 75 'V, such as

powder ed pol yethybLRfod a@@ﬂdﬁ@k%ﬁ%@mgé\ﬁgd ALY RRRYERENs, TR Al Rk AL oned

anti bl ocki ng co ions ma oyed in purified formor in _m xtures.
The anti bl ocki ﬁgp @%&é‘?‘?ﬁ“@ ‘dr?ﬁefoﬁéat%dz’ﬁ?“o?éﬁ iTh S ERRFPBt R thBMeEETer Sponder s
are general |y pyeégenadl an o{h@mm?mattemabicmﬁe;tlbet)mtar bNockolaompashitivgn s a
pol yneric powd S ni ¢ aci cal cium stearate, or

conbi nati on thgardttalgé}l %&antq 316%?“"9% ‘oc a(‘:I(I)1 %asll %Iu ns are conposed of

Li gaf | ui d, whi ¢4984ls aW@tat tFludn @tue@aplatyethﬂlcs’oie%st pnbegovmeiichalTrgpscaweaixtsabl e

from Peter G ewRRdReLkiCREME:, pAIOLNES:- &&gmtar Yoldpl RAO G € QIBRBI LAON 1S
pol yet hyl ene povvder such as | ow density polyethylene, which'is comrercially

avai | abl e as HAZHEAVEY GifiECt. Pyl ‘P(?htwbéeumeﬁﬁ‘iar%’ valshn OBimBgHFthyjeRe wax,

al ternative enbodiwe pblgetgerbivaat] erishigh duisgafidwintlcang WA2A4Sbhivamh@enst bd 1 zed.
100911Tacky coppegitions are contacted with an effective amunt of

anti bl ock conposition. The quantity of an effective anmount dependi ng upon
the anti - bl ocki%Slagentone eratwidinentoip dasky campoptdnyevepriseandolyelpfres@tpuyienof each

conposi tion whefsgnt agtoggenclpuyha tt@tn r@pamrrypetmtt ﬁaatt &%&re G RraB
pellet be totally ﬁjyovere wi th an |gocm on, it is not

necessary t hat P&Vety ?pa ¢f 1008 béO%%Q?e?“ééc)\mbtﬁC}aW“‘Eﬁt@F) ‘1’51 (Bcf’k’PHbd Ryt .

Usual Iy, the paedsired @shcaMleofsiufpbiyclfnthey tegatyeidisiue in Mh/atf 10,000 taa@(n(mg@ anmount
of surface coay; i cen ff i ve
amount of anti %ﬁgr&?% t%%/%e m?dsfgttt %ZD&rtheLPntyOI\Ang!?ten aggnsﬁt“he indonf i ned
yield strengtthﬁOOtWé)O@@(bky conposition by at |east about 20 percent,

preferably by Rbsdieast oabowdi3nPRE &£ cwpoatonl &a?tseabguyo[é@l ReHG&E/L: I n
sonme enbodi nents, the unconfjned yield stren he tacky conposition is

decr eased by ab)glﬁt‘“‘lwlﬁé(teé%t‘ﬁxelﬁr“w&’r hddt“"e(g veA DBy -Botht! NOBY BarEent or
more. [0092] | nKs6opepee (ith adivrenio®od e ot mﬁk(‘;t) CoIRnsE hileng) & Gubst anbioak! y
coated with at h . sed nthet t al h t he
tacky conposi t?%)dﬁl?é%rttﬁt C Osf%e Iéﬁ\f%ﬁna fe etpﬁéo fﬁ“ 112“ " ﬁw Ofl |Ogn£q (g)fo
substantially @%é@f@@ hip 095 Iatdsméaétlleatyodtthe@ol}zomn %endre pabfolbﬁ;al% amMoutf 0. 3

wW. % or at |egasho ﬁ)bl@UbOOOaré (Wah%en@éon@bonlle?@tﬁﬁen@(g%thgl 25 Wb, % or at | east
about 0.8 wt.% or at |east about 1.0 % . or at |east about 1.5 wt. %

based on the tO wil gKteBrdippE ttlatw @awtqoaﬂmﬁm PRleq i coppetivas
100931Met hods &mmn@mﬁpﬁmwmg:aggkame@a&ﬂmwmgealsbantm£HEUm&M&ﬁolmo&ude t he
steps of: pro K articl I. NCr cklness
of the tacky ggghggl ﬁ% Xlart|@ﬁ$$18&mﬂ mw(ca%&%g“n ‘EWEP égggﬁgefgture
and contactlnd“ﬁh@%ﬁa@kytboh@oéﬂwwoh@bémvmot@SPWW@ﬁmdw~amﬂbbbb¢mmmto
conmposi ti on soolob@tor i {)1'3' Both kY 0. 5ORPRSES 1t AR NRASHToESlefl Enline! PSRk ARt ially
coated with the ant| conposition. [0094] Tacky material may be coated
sever al dlffer@ﬁ@”ﬁbwg ?HB? ing sinple adm xi ng, agitation, tunbling,

ai rveying, stranlopelCbepisaiong, under mater peIIetizing, and conbi nati ons
J;rgg::]gol; f mvmb&tggiqeb%gtﬁ%é? g:om tan m nb Rr %%Fcfsglsoléln%q eu ceakgtg D4 ”FC Q%Qt}gc al

coni cal rotatMﬁ@%#é@SGMMrﬂkbbanmbh@hueﬁpaﬁﬂUnmvuhbtépSwﬁ@ddﬂ@mbk&mder

aggl oner at i on \P&Bientlahidldl] ZA%@le&%l%B&%ﬁ«t fnglu&\e%my @rm&!&{i@ rqm%crantg rwdx&er t gas,
stirring, shaking, screw conveyor or mxing pel | et’s through recirculation
in vessels (ef@wmgﬁwaéymmgbwah 5 | eti zi ng processes extrude tacky
materials into strands that are then dusted and cut into pellets. [0095] The
tacky conposition and the anti bl ock agent are contacted at any tenperature
t hat does not cause the anti bl ock agent. g evaporate, or becone too

vi scous, or significantly react with the tacky conposition. Such
tenperatures often vary dependi ng upon the conponents of the conposition
but typically are fromabout -10 to about 200C, or from about 0O to about
150C, or from about 30 to about 100 C. In sone enbodi nents, the anti bl ock
conposition and the tacky conposition are contacted at a tenperature above
about 25C or above about 30C, or above about 35C, or above about 50C, or
above about 60C, or above about 70C. In other enbodinents, the antibl ock
conposition and the tacky conposition are contacted at a tenperature of
frontabout 25C to about 75C or frontabout 25C to about 50C or frontabout
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[0097] I n one enbodi ment, nethods for preparing aggl oneration resistant
particles contact the tacky conposition and the anti bl ock conposition at a
tenperature near or above the Ring and Ball softening tenperature of the
tacky conposition. Thus, the tacky conposition and anti bl ock conposition
are contacted at the Ring and Ball softening tenperature of the tacky
conposition, or .5C or nore above, or 10C or nore above, or 15C or nore
above, or 20C or nore above the Ring and Ball softening tenperature of the
tacky conposition. [0098]1n one or nore enbodi nents, the present nethods

prepare particli@goof Amekk S8Rl idchad o@trﬁc awﬁatarttdoabwdpmat ablgse
free-flowing particles that resist block 'Pou nmeans the coated

particles w || STENERSRGHP LTI t%t%a“% “éf‘:&‘“’a‘:aﬁ’&ﬂt‘a@“ﬂ}f giyiderygr fgmed
(according to @ﬁ&m&@&&gﬁmmbmhﬂdngﬁwbmahckMﬂmba&hmnamdhaﬁﬁaﬁmah&yahmd
tenperature stqrag 2 r articles |nM|m
pourability va?ﬂg %oweggg %1h¥a%hﬂ d@ﬁ%ssng%walg %?eted?wfﬁn m%WXﬁf
seconds, or | e8¥inopnaxighaive oxidg @@@@nd@ﬂb@hmm@§BMWh@nWabmuwh%m5t@%@mnds or

| ess t han aboutiolidé RN dRalL, [pQQ/@e%dPﬁ&}fn% ban‘ Béu)ml;uhl%mkatﬁéﬂé’of C OJHRR Sdntib IR and
t he anti bl ock conposltlogpare cont imrersed in a first fluid,

e.g., underwat &8t TYPHhG BYpal Eﬁ@“‘ﬁ8t7§x5ﬂﬂFBa”ﬂwgd?acpﬁy%@ﬁﬁBSltlon
or conponents bigryeat,, awqmghapgeﬁ i The uf@eriv@sS@ed amibloaltin® Xdnfpdeiesns tnty 1R

oLt ed, - shear e Al Y FLANE: o T8 V85 8h IR b5 2B TRRRNSL Cupf.eaoUr o

pressuri zed, Under Vactum and With art or an

i nert gas suchH%@YﬁWﬁﬁ@Q@ﬁlp%mbbﬁwce¥%NYPW3§@hre vacuunt and purglng i f

any, may be apmlomd PRAMANL bRlahtbiRk c&%tlhau@u%tlymart pARYer CORR LNAL JrQRicand
order. The requkggo w'nerg%lconverts the forrmulation to a nolten or

senisolid m xt{ff Gt PERPTIIBHE BUPLabi SRR GHalFt sPrepsiitia g
pressure when ¢walpeas efiLizalubatvoiah nrmesxm dgra@rdiarnibs cunoscidlly awiilpslo@essi ng.
The applied en Y, her ma / C | in the for f Iomt

medi um or hi gﬁégh%%fexa%%r?té%@%su fArs s e%‘gm‘?‘ﬁ”f Qfmr]‘”rrgl“é’t“f’%ﬁ”? e i ch
directly and sﬁgﬁmtp@aﬁwwywmﬁbacbcmﬂﬁc W@ﬁpep%wmmgﬂbﬁﬂth@ewmmééﬁ4ﬁ9@n1sol|d
or liquid tacky W@ﬁ'ﬂe‘ QEmoutORLAQLpINe  feMRAL &l UWn o@nedi €odtlifafibnsfdrui d may
vary dependi ng upon the conponents oﬁ the conposition but typically are
from about - 100 “a%%ﬁ?A%ﬁééeHBW“?rontabout 0 to about 150C, or from about
30 to about 100091C. kasamamammmdm&emMEWmﬂhemtanpeﬁahurﬁn@&tbhamﬂmkst fluid
i s above about oY & ar a above, about
50C, or above aé% “%80§ 1mn§ 85%1%% ut “70¢. ?mn On%ﬁﬁﬁl m*mgdwmfhe
first fluid artecksepmesitiotpatmes m@ttpwemtmgmée@h ccfmmmuab@lwn coCtetlo ltabauit  75C
or from about r%@dl}pthzﬁla%tpaxﬁggm%ellét 50 AP Qbllered Reh hufdi- @&QM% aélzgpln Jd@mon

enbodi nents, where the tacky conp 05|t|on is crystallizab

tenperature of't A& FFPEY t‘tﬂf’vw P§“%tt bacovappft at”tXr“é“ Plegling ctsattclé%uﬂy the
CryStal|IZatlQﬂnkmshﬁeuﬁﬁﬁﬁy(ﬂﬁﬂpﬁﬁh&mmmwaxé@ﬁbﬂ&hnbﬂmﬁﬂﬁ:ﬁﬁh@ﬁbﬁ&ﬁ% t he
E 2232:: :E 3:: 2 ?flaggmhg? I)e!tl«%:lc g ngP:lE lly an eftn c%a{ an?oltmtam?_ tlebloc?ﬁ g%en 15 thlatraatlrt})?rllett IOOH t he
first fluid isdegrpasesike UTigméiflcdtWt‘éi “tﬂa@z-zlﬂyofél@n@bscqmpowloncbw aﬂ@\tﬁbOWﬁﬁ ecrgbove Tg,

or 10C or nor %réf&@c){ﬁb gleaqrabéé@o BErcdiDE Gt %@Q‘élﬁ)utrg) peWent2(ftC\d?r{e JmL&maRove Tg.
[00102] In one enbodinent, the tenperature of first fluid is near or

above the Ri ngMaaonEard viddsteagh ﬁtjht BriyerEpiten Sfde‘tlFi’éedtta{c?R?}“ LAR5EERYF on.
Thus, the tackyorgonpeshion langeant bbheck conposition are contacted at the
Ri ng and Bal | enj.n ratur f the tacky co |t| C or nore
above, or 10C QB&LD 3 ggtgm(%ggmgg t(*ycmmWQ?IIXQ&)pﬁlabemeg“ﬁﬁre Above the
Ri ng and BaIIaé@ﬁ@éhwhg'@eﬁweﬂamwﬂémﬁmifﬁeh@h@%ym@ﬁwpo@h@%oﬁm&uwﬁom®3] For

exanmpl e, the HAGKYoRIRASH tdb%mtaﬁy gxstell Uste dr Q¢ anuttmtdctwt af cRehdgtd zer
where it contacts a first fluid that includes the anti bl ock conposition.

Under wat er pePﬁétP%Fﬁﬁ“aﬁctﬂéé§9tH@“é?%ﬁ@mb?7ékﬁt@dﬁﬁ@“?%@t?aékﬁ tret eri al
through the orifice of a die plate that is inmmersed in a first fluid that
contains the anti bl ock conposition, cutting said plastic material as it is
extruded while in contact with the firstjofluid to formparticles coated

wi th the anti bl ock conposition, and separating the particles fromthe first
fluid. Exenplary underwater pelletizers are taught by -U S. Patent Nos.
4,569, 810 and 4,663,099, the disclosures of which are incorporated herein
by reference in their entirety. [00104] In an underwater pelletizer, a
pressurized nelt of tacky conposition proceeds through a thermally

regul ated die toward a vessel containing the first fluid. The tacky
conposition passes through the die and is cut by rotating blades in the
pelletizing unit. Therrmally controlled first fluid renoves pellets fromthe
cutter bIade and transports thentthrough an agglonerate catcher for r emoval

o o o o - o, e . o




may be contacted with additional antiblock conposition. The anti bl ock
conposition utilized in the first fluid nmay be the sane or different from
the additional antiblock conmposition. [00109] Figure 1 is a schematic

di agram of an exenpl ary apparatus for preparing aggl oneration resistant
particles. The apparatus 1 shows a pelletizer liquid loop 2, i.e., water

| oop 2, operated wth an additional warmliquid loop 3, i.e., warm water

|l oop 3, to elevate pellet tenperature while contacting the pellets with
anti bl ock conpositions. Water loop 2 is naintained at a tenperature bel ow
the tenperat ur @.@f.nanm Wak & ok QP aBout A3 WeNRL@ry heRehalh & hofcmat er

|l oop 2 is about 5 to about 10C. [00110] Referring to Flgure 1, a tacky
conposi tion is PreHEredSHY transported to an extruder 4, which maintajns
favor abl e oper Methngs t enperature. The extruder 4 is connected to an
under wat er pel zZi 0, S tlon
and contacts t f[@%flac k%et%?%%?%r%@g Eiﬁﬂ)tmegﬁéd ?eEILtZ[{?Spa}TgEQ tu%ﬁx%é/ e sqgjg If

t he under wat er pl@@ﬂ!ﬂéttqckx ﬁ@fmpmw prrtipdes Sincredging sl faekdngsst ?fa.tbe FaclsyOCCamdleng
apparatus 6, epgiiclesSd. Nncitay®S ambMdi €4 eﬁe@ﬁ@\éﬁﬁcoﬁ%&ﬂg&e\(@fiﬁfompg $NBn BXGaSS wat er
renoved fromthe eII és IS o tional ﬁlaﬁgped bac he un ermat &

pel | eti zi ng apﬁﬁ? C%f%ﬁﬁ feP AL Fhe fRef B FOMRBY RO g G A I5FOER s er voi r
7. [00111] PeIh&kﬁwﬁh&mhﬂ@hSMQmmednmron1spln dryer 6 to one or nore stirred
tanks 8 and 9, t [ I i 1y the
sanme and/or a ng?erenggaﬁ%gﬁﬁggﬂ)Cg&ﬁ&?@%ﬁ%ﬁh&ﬁﬁuﬁ’ﬂﬁh$g%ogggﬁéh%@§tanks
are shown in Frgiitiw Gmblgesiseying e@nﬂaﬁl@flm upyist watet neﬂealnasdnaﬁorabmae@mat| ve.

If nultiple stinbked ckarisy aéalddtetphprzadpméeaa BORATAL hléoh&ﬁd%l henopenaied in a

sem -batch state. Pellets ar Qcess d jin stirred tank 8 removing
ey PRt 1 SRK A At e MMM IS T

filled wth watemn tanderaghddlt bleslec @ppasdrdtionng, fllikieed hed \wnanfnatiredonedysr ingdert hen
alternated to |ed. .secon e ing the
firot otirred Pamg o fpShaRCGRL ShiGEes haftpol IELERLRBLIL by 00,
[00112] When curstckide: edﬂwtW%p%@zétg@powwwtmeta@dafrm@tmberrto begods thet ipig the
stirred tanks &mﬂﬁgaﬁﬂmkmemggﬁ%@ts si mul t aneously warm up, harden, and
beconme coat ed 41 3f|t|ves % gntl kpck co 03|t“§n Pel l ets

dust ed/ coat ed 1 8‘F18/v°étf“8‘6f“ B apkihe PRI lechy pasnY s NG BRY E?P"Beff%rel oss of
dust upon cool imgloantt sheriggeatiblhdsgent reaEhist ogenercabe aroiss ogeméicaltlyy

preferred due e oyse [efelele dbbensf fiect dust
can have on th%g%ﬁﬂﬁt%?éggg 8&%MQ&€I§§§?# %gtﬁgn%@9§ ﬁg(g?%gé%q?ggtgrea As
a further saf etyrpicet afithccampgigionsutaypielly ererfam gheut 40 ﬁméooatp%QQrCapu o f

Figure 1, add'lb'oﬁ{taﬁto S 588, 3ntbbl 06k 36 QRS 1d00T.  HOWHE REoAdGRd ko wat er
in a separate ta a safe l%%%a% free |l ocation gnd then circulated into

storage tank IT’aﬁéﬁTTgf“ﬁ? EPPROSOL YRRV H G GIPCPHE AT BPY ar e
transported t o258C sepovechbaln po°agorappa rabdutl 35°COyr aBavg abous @) ot By abowtrioed)
renoves excess r 0@ X I i

Optl onal Iy | Oopé\%g‘gea%blga-{]@g g??))?hgv\@&x odm&eﬁm%g%ntﬁblé%w&&goqﬁgﬁ agéogle:gt?cl%i ch
mai Nt ai NS pr opeMPeEive erstcpritdiadt efemamwl’@pf/e@n plrput J0EC Wertbewt 7 e fiymaibatti rred

tanks 8 and 9.Vt ELLibohOBRC 3¢ frdin BRI AL REEhoat 4080 OMEen@B@thtntd Qlere Me BRPVE
about 30C or at or  above a

’ or above a 00114 The pellets
travel from t HETEREEAL %iml?‘i%@b‘%lﬁ‘&a%?ﬁgma%mt"bd‘& tﬂ%ﬁﬂt‘glﬁ@( Latﬁ‘bta?fea Bl wher e
they are cooIeﬂnm@mgmmnm@maﬁﬂmenmmmempemaﬁMﬁe¢MMmmeamnanhment t enperature,
and prepared uﬁé% acﬁ.lagl# NGnbdaBRAL 3L HE ‘i‘ch]r!: QV‘{th%ﬁgFo%lawn REKN ,E%Ec R a' S
e.g., anorphous ins, are’less | g process equl
e.g.., heat e%@mamgertacer CRENPFR) a@ﬁﬂmaetévlocimemeﬁb@nedt ajteqeperagypd gpr qr gbove

extrusion, these@tekiioh 8mpBYPtd) onat {ab’lartb@mﬁ&ﬁxbﬁd Th, Ae lEBARGRALHIE bel ow
their Ring and Ball oftenlng)eg&%qt to ai forming solid particles. For

exanpl e, such HACEPIogk SOt @&ddbﬂﬁofgwaﬁﬁﬁfoIU@“ﬁkoééé:Srmﬁﬁc bel ow
their R ng andbBalTg, ¢obfCenmng apdt ME, o 120 0tihorp i@ TE, ROR0C & ngyind fbloCalyt
pressure drop in processing equipnment. [00116] Figure 6 is a schematic

di agram of anot her exenpl ary apparatus f@r- preparing aggl oneration
resistant particles. Such an apparatus may replace a cooling extruder
configuration as described in U S. Patent Application No. 60/986, 515, which
is herein incorporated by reference in its entirety. [00117] Referring to
Figure 6, a strand cutting apparatus 13 includes a nelt cooler 14, vessel
15 for holding a cooling liquid and option additives, and a strand cutter
16. First, a nolten polyner streamtravels to a nelt cooler 13, which forns
a solid or sem-solid strand. The polynmer strand is optionally passed
though rollers to a die 14. Preferably, the polyner strand exits the die 14
at an angle of fron1about 0 to about 90 degrees neasured fron1para||e| to
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| east about 15 I bs/ft2 at or above 25C as neasured by ASTM D6773, b.
i ncreasing the tackiness of the tacky conposition particles by contacting
the tacky conposition particle with a first fluid at a tenperature at | east
about 25C, and c. while the tacky conposition particles are in
contact with the first fluid at a tenperature at |east 25C, contacting the
tacky conposition particles wth an anti bl ock conposition, wherein the
tacky conposition particles are at |least partially coated with the
anti bl ock conposition. B. The nethod for preparing aggl oneration

resi stant part :[(ﬂ)bﬂs ah @Eﬂl@%b(ﬂtﬁﬂﬁ Aetll(\/mef[)lebﬂpéu'ﬂg aFQ@rK%fdt%grmﬁﬁdn%;pQﬂclex .
conpri ses a po i n_conposition n eas wei ercen
propyl ene, basé né“ﬁt @‘%8‘%“55‘}%?5“8? a‘fdhtg %@ V%ECP%B‘E?W% § 4 Figpprature near ofEbove, o
nmet hod for preparRing 2adGhibrefcaing ormresisbant pay tdoob@sionf amm)dlnermmy B,
wherein the po'uynq)[{ogflénn af QBBE)HE ' %ohlﬂgn %ebéo%ﬁ&&l 10 tﬂenlgﬁ%p(ug Qall oftQm 9o or

| ess neasured at osit aﬁ cl es
are contacted Wﬁa‘aretoﬁé‘efaidfysqomf’q’smoﬂ’ 046" Cepr W@ﬁb@l‘«’aﬁ%?@ Oatﬂoteelh@le Qibéf@t 25C

above the gl assr hédasive, ic@D0°t @ARGE AbE e tind e Bﬁla@ftymﬁg)ﬂaﬁf)@dt&rb Bfthe tacky D.
The nmet hod for wg arl ng aggl oneration resistant particles of enbodi nent B

or C, wherein tH& t(I”ymer conposition conprises propylene and a conononer
sel ect ed from {0688]gr dupne ongiost éntgdiofnt) ubapesenthexbrie propat daticleObf tacky

conbi nations t H}Qt'él%@f that are sub ant%@p &%&ﬁgdfl%?%wﬂ{" gﬁ{lél&g tﬁggé\%f\rﬂ%ﬁ% 1{1?”

resistant particles o I ment's rern t

conposi ti on hastouighle? aﬁle1ns (ﬂteafé’t‘tP‘bpﬂF“ifr*F*l“éHé]PW typugh 4 Hnm dﬂﬂbylelé dﬁ@ﬂ@@hw of r

gya$ hof gr ﬁazj e?dlfieha&maﬂ(%to asﬁwqmas be@bd 8f vl siany afd et M&@t@d fenBigur€O ;}I g.
e nmet hod for arin onerati.on resista icles any o

rbod ront & A e Paript e RGP P oS Bl bgi ol r it

G The nethod #ont tpe epands,ngleagigiober &8 scomds,esiestiantbgar.6 bcbmes, oofessamyt of

embodi ments A- kg, whereln Srh&fh'r{)a%utfl 414%:0(3“&\5 an aqueous based fluid at a
tenperature from about 25C to a H. The nethod for preparing

aggl omer ati on [08% st &referidhy thectheky compaitign efd @erpeiiogle sempoaliy apisertesiod t he

tacky conpositwReR iRALddGh @ﬁrstaﬂ’uﬁi pel llﬂﬁ@:@mtm pelletizink o p-'.[tl@ls e} BQdhpkahe BEGPAr i NG
aggl oneration resistant artl cl gglegé S gl of enbodp

rein the
first fluid i s“SUBYtRnt i} fnp‘f}]c‘f‘t? TPt Y Vel Gk ejtm#ﬁ@%%&‘a for
prepari ng aggl swecdatadm miesl §hcambsepauay be h@&mmsijhtﬁln)pr(ﬂtfmaaIpﬁﬁ}dhmn(hSm@er|

wherein the taf%%mﬁﬁ%ﬁ? b h@ﬁrc@@&@hﬁ&?&h& gln\% qmm& gﬁ sﬂéh x? bind; %ekio odn! taan

underwat er pelleti merati on
resi stant partfiepeEs 8fuusngndopredieh b dmmeny e Applped wn@n@ﬂiﬂﬁ of h@tltlwwy in any

conposi tion paghb@hi@s 6OBUACTH Il&ﬁnsﬁtb bt gyfdokl\legs {hB f@mfibiindh 286 1BEE- beml— L.
The nethod for PI wﬁ(gr | ng. ﬁi% %ﬁ atsl on I g}m st ;tantr ) rrt ir cl es of gny of
enbodi ments A-K PP e T T SWRPE OBt Pofdy P ol Riere bﬁ‘éia.‘f t of an
organi ¢ aci d, ®tchpondsimabn comsudhdloveqiacessing. The applied energy may be thermal and/or
mechanical in the form of low, medium, or high shear as necessitated by the formulation
requirements which directly and significantly impacts the temperature of the molten, semi-
solid or liquid tacky composition.
[00100] The temperature of the first fluid may vary depending upon the components of the
composition but typically are from about -10 to about 200°C, or from about 0 to about 150°C,
or from about 30 to about 100 °C. In some embodiments, the temperature of the first fluid is
above about 25°C or above about 30°C, or above about 35°C, or above about 50°C, or above
about 60°C, or above about 70°C. Tn other embodiments, the first fluid are contacted at a
temperature of from about 25°C to about 75°C or from about 25°C to about 50°C or from

about 25°C to about 40°C. In embodiments, where the tacky composition is crystallizable,
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M The method for preparing aggl oneration resistant particles of any of
enbodi nents A-L, wherein the antibl ock conposition is a polyneric powder.

N. The nethod for preparing aggloneration resistant particles of any of
enbodi mrents A-M wherein the adhesive conposition particles are
substantially free flowng in |less than 90 seconds, or |ess than 60
seconds, or |ess than 45 seconds, or less than 30 seconds, or |less than 15
seconds, or |ess than 10 seconds w thout an applied force after being
stored at 45C for three days in a three inch vessel with 3500 grans of

appl i ed pressukif @S cRescs theflsd midASTM BA&eu MM crystallizatioR in tI@%cl@Et hod
for preparing aggloneration resistant particles of any of enbodi ments A-N,
wherein the adfiZ¥i%8%onposition particles have a crystallization half life
of | ess than si001éf] nubese atbodmEat, the tempeure TdighenfettHod i acar pr epay thaglass

aggl omer ation 'Ergr%!n%xji fber ﬁ%%”f’gcf %ﬁﬁe t%k 30N o?iftim : rq;lglgl tﬂ(?t@t%gﬁereﬁ_'g ﬁt%‘gtﬁu% the
adhesi ve conposition particles have 3 cr%sta |ization halt ?|¥e 0 ess
than two mi nut &t &e Tgefthe tacky compopitiopher i piewe fhore T ep@rG ergnospyb o @t i on
resi stant partietesmet NyT9Lr BrbadhdiesL% B P, Wherein after contacting the

first fluid, t I r conposition particles, are coated with from about
0.01 to about ﬁ’?’bﬁﬁeﬁwe 65139 Bt ﬂ&ﬁmp@f&&%ﬂ@f&%?&éw PORTBRREY BrkithEdwei ght
of the aggl oneBat sdtaning simptramnte qaliet taddyesmposition.  RausThe ki bathofiasn prdepari ng
aggt omer ati on gl AboRth LI A% s AR i@ HAPARIRIL Snber Qe WARL LY 1 he
aggl omeration resistant particles are prepared In a conti nuous pr ockgss such
that, before b&ITWGSIEBNL'RCE £TMAE 2I9VE KB LFE pismor phgivel or {156 opoby meave.coAPEsi ti on

i s pol yneri zedoange 4BidthariAEthd®hil St ARPBHAL AT ARAYRy 8RY4LiH#5C W t hout

cool i ng bel ow 5C. S. The nethod for, preparing aggl oneration
resi stant part @??O(Lei& c??f‘)r SRYPIe ey B PROME Y %@ﬁ}l&\}mg% erf"htg‘ Fteg‘g]ﬁ‘if where
conposi tion i sitamyacsfa Exefipkahy ipdldyoihe fahtibleb RpoOsdsttivoN$nferwattr @fetdangcer i bed
at paragr aphs Qéﬁcﬁz the-gtepﬁofm%lmf?rgv tgg dgl{yarﬂﬁggf Fhl”oragh b, lu(?qE(Jriea 1@ tha! 1es Sl stant
particles conprising: - a p61ypfe in conposttion having an unconfined
yi el d st rengt himgfersad injadigs fluig ghsigonte s thg gptbfopk epmpeyiticabeniting 8Erlassic metadair ed by
AST![V! D|6773, f t [’Iﬁ gt f)@dde@%ﬂ?lreiﬁ ic&?gct R&h f{fleeﬂﬁt ahid tfor;'m palrt@les Q{)e@éﬁi Qi‘t}?glc
particles of the mer_.conposition at or abov e glass. transition

t enperat ure of d“flwg&péfrﬁ‘}»’ﬁﬁlonc &ﬁ%ggﬁaﬁﬁ?ﬁ, the pamclfes om ; (e ?‘ésésqsuﬁjg tHERIE¥Ki ness
of the pol ynmerudowpes ptlictarspar ttughe by Dy.S.comémaidsnd,sthe opaldy wes3,oonmesi ti on
particle with g first | ] at . | east .about 25C, and

c. while the a ﬁfe"é‘l[r%e"f tc”gﬁfﬁ%% o ﬁstgp{ﬁfeg“gﬁ&ggsfgé‘%é”ﬁ AT with the first
fluid at a tenB®04k ufesgindeast pgdBEenovessiied grlass telyagesipiitn rengpler at ur e
of the pol ymerheemposietnt 0N rediRidl At loPekd tah s RO LIIBEnCAIBRS intisonTRALd Cl es

wi th an antibl ock conposition, erein .the pol ymer conposition particles
are at |east pAPPPYICT PoROafRYehne Kice 19 AL B YB%%“gc M58 F GRICUERS ¥He net hod
for prepari ng BgglabyresmabildriirstgBidsteantes pelfetsi folne e ofittcabipdooindanbodismeat s A- L
wherein the ar}hlloQJthﬁ ‘?10%81?&?% !:attdhg)xnf01l 1%m§vall gt\’%oglgpgnldtoy ofg)%li%(? L th\éé\e'}%‘ pellé{é The
met hod for preparing 39gl omeration resistant particles of any of

embodi nents A-AS deptiErd gy tftiecxamelp 18] ekifugtngsiess | o i Tyrlided bed, golrgmae . surface

[ 00121] Cert ai npdigat H#6RHeilckshe present invention are described in terns of
a set of nuner@&g% ugpﬁr LLHiLs and a set of nunerical lower linmits. It
shoul d be appri&¥lt ed® PANEFAHY DS SHPFRT Hh{TC92BRR 21T Fnpergtye.defrogs gesed | i i t
are within t hef gcapeudof cutbrebliday emt the flowmdte sStho trhie thmuge ah Bdiuciat eiel effect
[00122] The abqug, deseklPt HA0 pliR: lRbERAGInd ibSiol hlUgt LALNY S ARG, Shou! d not

be considered’
influence the pellet formation and drying.

[00106] Additional conventional processes may be utilized before or after drying, such as
coating, enhanced crystallization, cooling operations, or other processing appropriate to the

pelletized material.



limting. Persons skilled in the art will recognize that various
nodi fi cati ons may be nade w thout departing fromthe spirit and scope of
the invention. Accordingly, this description will be deenmed to include al
such nodi fications that fall within the appended clains and their
equi val ents. EXAMPLES [00123] The foll ow ng exanples, which are not
intended to be limting, present certain enbodi nents and advantages of the
present conpositions and net hods. Unl ess ot herw se indicated, al
percentages are on a wei ght basis. Exanple 1 [00124] A tacky conposition,
Conposi tion A [yae7PraRamRouandnidflck 8bhmgedod Pre@nSinnR &rst 80K s NGl ets’
resi stance to aggl onerati on was observed at roomte erg;gre,and at

el evat ed t enper&tdte Y“Fb%i?%fy%ﬁﬁﬁﬂgpﬂFﬁﬁk%@ﬁﬁ§‘ngg§§ st dfuidyib ygt not
88. 3- 89. 9 wt . Y yfiopy leenefhexgngocopgl Whet yataliott fidt Hbd, thedmowtt ofanfiBibaat ed
pol ypropyl ene, c&&%‘sﬁhoq‘ﬁf/%@iciﬁ‘}és% g@oﬁt%%kt!g;\{r/]e?grénn ?f‘?‘lﬂsdwa ) ﬁl@%ﬁ'g? i’lfl_tgt\?&%l@ (?C hﬁe

pr opyl ene- hexene ‘copo ad a hexene of about

propyl ene copokymepitiekRipisisened loss N tabayit Se'si eryesg than 9at b vabfoyt le97P@ cps, a
Delta H as measddt €0 Wiy, BSfsOharfboldd <G+ % P8 kQtiBanObofPRNB A4, idfRd An WRS €
dusted with higp.?egs;ty pol yet hyl ene. [00126] Conposition A was prepared,
extruded, pel | &EBYE4¥*Epun dried, and then sent to a sinple tank for
dusting. The t @okoshaOfibhallgconed teparwat &om ardfistuffd, itedadky camp@aive gariatser

909, T, ke, Ui SR L i 0he R PATREIRD el PR vt o
anti bl ock cont évthe firgfluidanay beide pameor different dpo ticaddifignapaileck tompofisBLE 1 Wat er
Tenp. ("F) Vat gorednt idheck Cont@ihatc Wiaghm Bonn Lexd81fy OppRuR Br 3BepPin32 Run 3

agglomeration resistant particles. The apparatus 1 shows a pelletizer liquid loop 2, i.e., water

loop 2, operated with an additional warm liquid loop 3, i.e., warm water loop 3, to elevate

pellet temperature while contacting the pellets with antiblock compositions. Water loop 2 is

maintained at a temperature below the temperature of warm water loop 3. An exemplary

temperature for water loop 2 is about 5 to about 10°C.

[00110] Referring to Figure I, a tacky composition is prepared and transported to an

extruder 4, which maintains favorable operating temperature. The extruder 4 is connected to

an underwater pelletizing apparatus 5 that pelletizes the tacky composition and contacts the

tacky composition with a first fluid, e.g., water. From the underwater pelletizing apparatus 5,

the pellets travel to a drying apparatus 6, ¢.g., spin dryer, which removes excess water. The

excess water removed from the pellets is optionally looped back to the underwater pelletizing

apparatus 5 via pelletizer water loop 2 and antiblock reservoir 7.

[00111] Pellets are transported from spin dryer 6 to one or more stirred tanks 8 and 9,

which contain additional additives, including optionally the same and/or a different antiblock

composition. Although two stirred tanks are shown in Figure 6, one stirred tank may be

utilized as an alternative. If multiple stirred tanks are utilized, the apparatus can be operated

in a semi-batch state. Pellets are processed in stirred tank 8, thereby removing additive

compositions to coat pellets, while a second stirred tank 9 is filled with water and additive

compositions. The flow of pellets is then alternated to the newly filled second stirred tank 9

thereby permitting the first stirred tank & to be refilled with water and additive compositions.

[00112] When contacted with warm water from the warm water loop 3 in the stirred tanks

8 and 9, the pellets simultaneously warm up, harden, and become coated with additives, e.g.,
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38 0.44 Run 4 50 0.36 Run 5 63 0.34 Run 6 96 0.19 [00127] The resulting
pellets were substantially dusted. The dusted pellets were tested for

aggl onerati on resi stance usi ng ASTM D1895 Met hod B. Accordingly, the
pellets were stored at 45C for three days in a three inch vessel w th 3500
grans of applied pressure. The tubes were opened after three days, rated
according to how quickly the pellets yielded and whet her pressure was
required to break up any observed aggl oneration. Pellets pelletized at 100F
(38C) received a rating 1, i.e., collapsed while unwapping. Pellets

pelletized at Ldfdkock 43fposiBe el V@Bks adukidd/édagd thhllel 2, eldva®d sterhRlatur@RA fesON
their own in |ess t.t‘lan 119 ggconds Pel | ets pe k‘etl zed at 120F ( 49Cl

recei ved a rat PIEPERS %, 105 oL dust upon cetiing adetpraggy e Ly Lﬁb%ﬂ“fratw i§ #PPNg with
finger. [00128fefeAsd gleawmafttnatd guoeckepitd@n@els] ef. sthpeffdceduszed hat oa thkvi gher

wat er tenper at Ui gﬁﬁa@alh@a&fémgp&%g ofesdi a@&g' 'z%{u%}ef Ay ¢ Qc%ud%ﬁlam\

pelletized at a tenperature cane T ree | ow ng

not need to be2f gicEaives brawrapariticurhe agsidivisetush ?I@F11llé‘?qk2@ﬂp<>alﬁ10®0¢l@i/\l@r

t enperat ure Weh@eAGYQFBIAkRehARM iflh thid)Qlist ZCHIENiB dfiked 8irdulRWiINYsShat e
after tine. Exaafln?ge 2 [00129] A tacky conposition, Conposition B, was

pr epared, pell ¥ Yed under water with an antibl ock conposition in the

pel l etizer wat @0113hndrérhén dust edcksvi §ll | tieeedad aantahdpbed: t acospo diyidgon. The

pel lets' resistancae i@, ggggrggg%a%m%gemb %&?&é@d T8 oLc0Q Wt m%gvfeagwe and

at el evated tenperature t1on was conposed 0
88. 3-89.9 wt . %l ‘éﬂéﬂqﬂéié’elﬁ@eé@f}fdﬂ tyrfe»xtmdoab@djtllwwwdr@ wBeryiporyd, rrdlickat ed

pol ypr opyl ene, mah@iat plépe'é&méen&&w%f Sukiegki b Shter f@e@qnmu&n&ﬁmumtwd@;he
propyl ene- hexe % The

e ¢opo a _hexene cont {.ab
propyl ene copor lﬁ’g édﬂ%‘l”ﬁif‘te“gmﬁ ok fOEAOéétE%Ft‘ “@31%6'@“ ‘deﬁﬁcﬁﬁ‘t’mé%%orcps and
a Delta Hf as #wasappeds®y DSC of about 21 KJ/Kg [00131] The anti bl ock

composi ti on i nighfi3) Unge M@&%pﬁ%@%l &8 188 Bofhe | D, HARE Bl Sl FPEF ST o

commercially available s Li rom even el lets
were subsequenbdy tf@ﬂ§f‘~‘e€P®Wi hgatq @Wl@*éﬁgmegﬂt%pye@awméﬁ@ teppdrasire.j and
comrerci al ly apapata®brakagihdA2454 fromE. 1. Du Pont De Nenours and Conpany.

[00115]  Certain low viscosity tacky materials, e.g., amorphous polyolefins, are less likely
to plug process equipment, e.g., heat exchanger or extrusion dies. Therefore, just prior to
extrusion, these materials may optionally be cooled to a temperature below their Ring and
Ball softening point to aid in forming solid particles. For example, such materials may be
cooled down to about 10°C or 20°C or 30°C below their Ring and Ball softening point
without producing a significant pressure drop in processing equipment.

[00116] Figure 6 is a schematic diagram of another exemplary apparatus for preparing
agglomeration resistant particles. Such an apparatus may replace a cooling extruder
configuration as described in U.S. Patent Application No. 60/986,515, which is herein
incorporated by reference in its entirety.

[00117] Referring to Figure 6, a strand cutting apparatus 13 includes a melt cooler 14,
vessel 15 for holding a cooling liquid and option additives, and a strand cutter 16. First, a
molten polymer stream travels to a melt cooler 13, which forms a solid or semi-solid strand.
The polymer strand is optionally passed though rollers to a die 14. Preferably, the polymer
strand exits the die 14 at an angle of from about 0 to about 90 degrees measured from parallel

to vessel 15.
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[ 00132] Using an apparatus configuration shown in Figure 1, Conposition B
pellets where pelletized. The Ligafluid inparted a 0.1 wt. % cal ci um
stearate coating over a substantial portion of the pellets' surface. During
three runs, the dusting water | oop was maintained at 100 'F (38C), 110 F
(43C), and 120F (49C) respectively. The dusting water |oop was charged with
6.3 I bs of dust for the three runs. No additional dust was added for runs
two and three. [00133] The resulting pellets were substantially dusted.
The dusted pellets were tested for aggl oneration resistance usi ng ASTM

D1895 Met hod B[omormrﬁlg{eydle iReopakd &ﬁdﬁd M@d’eettﬁ&u@ﬁ e6lsatl s 4bknd @k of Rbee days
|nathree|nch ve ressure Referrlglgt

Figure 5, Pell&t"s ? macnno e s %Og?i %éé?@g 4 gﬁ?oé%é] 5 iR PR Flube at
45C and 3500 gn@nmeqoﬁgssnmbbck Plrpoditidhe s weme ippemwed, absklers indivdeetwdayss, r at ed

according to how.aHigkl ¥ L&gndp%nL %Brﬁale@ ghﬂx%& Hﬂq)@bmo‘ﬁr CHSWLE 8R AG&64d bed T n
Exanple 1. [00134] Wthout being imted heory, th elfets repared at

120F (49F) appE&aRPotitoyBaYabe RiPSRHED Yt AURYE 0%? Hiuﬁlahezﬁﬂffa‘feéﬁle ﬁ%‘ﬁ’tsﬁ Fe#l dust

l evels in the p@h&r@tﬂlele@f mﬂﬁb@bna’ll?@@c&ﬁ@kﬂfwlthla dast,coﬂ:@tlé% cbpi@hingad e kelist

| evel at the start of gpd oan E‘I %t X5 S E ni ng or cotﬂblknatlons
t her eof . [00135f™I'F ?xgesf ey a4 af"ﬁ Ay Cé)fnp t1°%i ng1 SN 261 o485 MURE  hi gher
t enper at ur es usqnmg\ltmeth(smcmbqbar‘&wlslmtedyct@domlﬁl dvedvisyel pf twipdymg a

hi gher concent gab ORRf, AUsk ¢ htmme@m[somet@% HGhREs. agitating the

dusting tank, and/or usin ting point polynmer. Exanple 3
[00136] The teg)mlr?b TRl rVé~b@lfISEwamﬂ5én<zeM WOAPIG e Becudihayg liguid
different anti talngﬁkml@mmai ihdr@Red oF Recrfaeddlt@ trguce PBF St @ﬂ@ﬂlzﬁtﬁma@@ﬂu{gnﬁfdati on

was observed a r oo rature nd a evated te

Uaing an anpas S i 3 e BRGu! 1 gt P e RTRE R P i Rl T ot s
wher e prepar ed“C‘andatw@ra?LSé@ Wi stdone adne ifurmuging &y atisias! deswt #bedcdbpn SBECanpl e 2
and then contagf,gdisw t,h chhﬁ%&%"\@%ﬁ{o il %Qﬂtaﬁxtzd abgu zéf?&abo;(m% (hgal,ed water

| oop contained an additional antib K conposi tion. first run, the
heat ed water c#htai ned an et hyl ene b| sst ear am de wax, V\:hl ch is comrercially

avai |l abl e as A@nm}/rMot@réﬁmlﬁe@fgmo@wummn a second run, the heated

wat er contai ned a I ow den et hyl ene, whi ch commer ci al | vai | abl e
o oo T om e OB RS PR SR e Rt RS ksl Tt &
were dried over night atovalrgitehy cingny@mabuticle hang 28 uibjoetleérict! stray@rf @agi ng
under |oad at BAGHHANsFARNS: whldSTc RYRRALAEsTYR Re! | el s vere cooled to

anbi ent tenperature and renoved from a heating vessel described in ASTIV
testing procedures) Thdwcertighthe ekisggypidhereti Grpositon apjjclesfasorpdiag ted.

Results are pr t@dkb/d@ﬁbohlﬂoﬂr@mcﬁ wath dTlABﬂlEdthm*dﬁlreTJYQ@bt &ou3td, bdoock | n Heated
Vater Amount O Ant I bl O% ile the tacky cgl(ljpox\ta;(gn pdl‘tgcYth are’in contact Wlﬂ’l;rﬂle f&st ﬂullgad¥s In

temperature at least 25°C, contacting the tacky composition particles with an antiblock
composition,
wherein the tacky composition particles are at least partially coated with the antiblock
composition.

B. The method for preparing agglomeration resistant particles of embodiment A,
wherein the tacky composition comprises a polyolefin composition comprising at least 75
weight percent propylene, base on the weight of the polymer composition.

C. The method for preparing agglomeration registant particles of embodiment B,
wherein the polyolefin composition has a branching index (g') of 0.95 or less measured at the

Mz of the polymer and the tacky composition particles are contacted with a the first fluid at a



Oven Extra Weight Required To Coll apse Pellets After Renoval (Q)
Conposition Aw 0.1 CaSt fromLigafluid Atom zed Acrawax C 0.3 50 3 0
(col |l apsed -15 seconds after renoval) Conposition Aw 0.1 CaSt from
Ligafluid Low density pol yethyl ene

temperature at lcast about 25°C above the glass transition temperature of the tacky
composition.

D. The method for preparing agglomeration resistant particles of embodiment B or C,
wherein the polymer composition comprises propylene and a comonomer selected from the
group consisting of butane, hexene, octane, or combinations thereof.

E. The method for preparing agglomeration resistant particles of any of embodiments
B-D, wherein the polyolefin composition has:

a) an isotactic run length of 1 to 30,

b) a percent of r dyad of greater than 20%, and

c) a heat of fusion of between 1 and 70 J/g.

F. The method for preparing agglomeration resistant particles of any of embodiments
A-E, wherein the first fluid is an aqueous based fluid.

G. The method for preparing agglomeration resistant particles of any of embodiments
A-F, wherein the first fluid is an aqueous based fluid at a temperature from about 25°C to
about 75°C.

H. The method for preparing agglomeration resistant particles of any of embodiments
A-G, wherein the tacky composition particles are pellets.

L. The method for preparing agglomeration resistant particles of any of embodiments
A-H, wherein the first fluid is substantially free of surfactant.

J. The method for preparing agglomeration resistant particles of any of embodiments
A-I, wherein the tacky composition particles contact the first fluid in an underwater
pelletizer.

K. The method for preparing agglomeration resistant particles of any of embodiments
A-J, wherein the tacky composition particles contact the first fluid in a fluidized bed.

L. The method for preparing agglomeration resistant particles of any of embodiments
A-K, wherein the antiblock composition is a polymer, salt of an organic acid, or
combinations thereof.

M. The method for preparing agglomeration resistant particles of any of
embodiments A-L, wherein the antiblock composition is a polymeric powder.

N. The method for preparing agglomeration resistant particles of any of embodiments
A-M, wherein the adhesive composition particles are substantially free flowing in less than
90 seconds, or less than 60 seconds, or less than 45 seconds, or less than 30 seconds, or less

than 15 seconds, or less than 10 seconds without an applied force after being stored at 45°C
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powder 1.0 50 3 0 (collapsed a few seconds after renoval) [00139] As shown
in Table 2, dusting the Conposition B with both calciumstearate and | ow
density pol yet hyl ene powder vyielded favorable results, i.e., the pellets
separated quickly with no force added to break themapart. It was observed
that the pellets prepared with LDPE powder nmade a nore uni form coating of
the pellets conpared to dry dusting techniques or wet dusting at room
tenperature. Wthout being limted by theory, it is believed that the

el evat ed-tenperature water causes a snall portion of the polyner
crystalline phasentodayeid a 8kecafichn@atl Wihesspeltet of wipliacgesnd sbasamed tracky

t hereby i nprovin i 0140] It was observed that varying the
pelletizer matéggvggﬁgi@%%%bgture could lead to difficulty in formng

pellets, i.e., the Qollymethoshoptmriexigslonbetidireiswitirtislef dfiiei @rmbadismesity to
cut cleanl y. W&I@%w?ﬁﬁﬁﬂhégﬂv%%&%@u@ﬁ p%11{19|9s|f h%}(/e d &}{Stdﬁlzggg hay Iﬁg oftlgﬂhaﬁ lhe

pelletizer water has limted effect on pellet cutting because very little
heat can be tr&8§FR#Fad5I M the fraction of a second that it takes pellets

to exit the extruder Tdé ecthal for prépari@aRbbASHIon P&lslagtpaitIBgo e Eemb&iR&k:at ur e

will have a gr er, impact on pellets over the next. few onds. f ol | owi ng
cutting becausgg@ﬁgwﬁgﬁﬁ%?%%Pééggx?Hgl%ﬂ%%?h@wﬁfﬁﬁ&gﬁﬁwﬁggghgﬁ?5wﬁ*3
pel | eti zer wat éro thiggg.at 34iCi nst ances were the pellets were not coated

qui ckly, they exhi ki t@d @Gl SRS REORLL Rnldl¥nd QRGO QRS Rbh Qfinenl 001411
In addition to having a nore uniformcoating, the pellets ‘exhibited faster
crystal | i zat i oAt TafdeRardefiopgcties s duid he R pegiopeitiogarertighas r gepted

t echni ques. Fastiefohasaendng apet § etsighayrche aexpeseshpbatia vhodth Geapgs: af ter
pel l eti zi ng the&gQ%,facilitat&%%M ackagi ng. Moreover, packagi ng warm

1 rat, eS1S . -t 3 .
pel l ets prevented AtiDepherPENedt S e from condensing on the pellets

thereby |imting c&ndés msthedehatreditgcgapkapnngisaatpaypelkd @tsy, of fOBERInts As
shown | n Fi gur -2 i ale rtl%fagél{)rlhg}gioh ?esi-gfaﬁ}lp%ﬁ%es Jlélﬁgﬂlﬁe{i Rl c@%oﬁs%&c‘es@g @f .
Conposition B shows that crystallization half-1ite decreases as_peﬁ eti zing
wat er t enper at Hplebd e pengsraacted apthphoirg dujde die Telpprs campigocs pelyasizpdadi on
Hal f-1ife of maintained at a temperature above about 25°C without cooling below about 25°C.
S. The method for preparing agglomeration resistant particles of any of embodiments
A-R, wherein the tacky composition is any of exemplary polyolefin compositions A — E as
described at paragraphs 65-67.
T. A method of transporting an agglomeration resistant particles comprising:
a polyolefin composition having an unconfined yield strength of at least about 15
Ibs/ft* at or above 25°C as measured by ASTM D6773, the method comprising the steps of:
a. providing particles of the polymer composition at or above the glass transition
temperature of the polymer composition,
b. increasing the tackiness of the polymer composition particles by contacting the
polymer composition particle with a first fluid at a temperature at least about 25°C, and
c. while the adhesive composition particles are in contact with the first fluid at a
temperature at least 25°C above the glass transition temperature of the polymer composition,
contacting the polymer composition particles with an antiblock composition,
wherein the polymer composition particles are at least partially coated with the antiblock
composition,
U. The method for preparing agglomeration resistant particles of any of embodiments

A-L, wherein the antiblock composition is a low density polyethylene.
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(C Conposition B (Mnutes) 1 0 >45 2 15 5.7 3 25 2.3 4 30 1.8 [00143] As
shown in Figures 3 and 4, favorabl e hardeni ng properties were exhi bited.
Exanpl e 4 [00144] Two tacky conpositions, Conposition C and Conposition D,
were prepared and pelletized using a strand cutting apparatus. [00145]
Composi tion C was conposed of about 90.3-91.9 propyl ene honopol yner, about
6.4-7.6 wax, about 1.3-1.5 nal eated pol ypropyl ene. The propyl ene

honopol ynmer exhibited a Melt Viscosity (c4 190C of about 1048 cps. [00146]
Conposition D was conposed of about 88.3-89.9 wt. % propyl ene- hexene

COpOl yner, about 4.\55pR.nfthodMor p/fbﬁﬁﬁh@%tg@ﬁtexﬁmny&fsﬁﬁt\ﬂaﬁ@l@s ofaROMtemfo@RnR- 45

. % tackifier, and SE anltloxﬂlwt )& $ Y ne- hexene copol yner had a
hexene content of abdtit’ Y™ W *Y O%ﬂ@mﬁ @ S8REYTYpol ymer exhibited a Melt
Viscosity @ 190012 abosib fE0y&6dT ©p presdnd Giivdntion Ref dmmba(g it @rihd gk &ctBof
pel l ets of CO”BQxﬁér %1%9?6@11\’1\@2 Gndl gep%f' glgneﬁgzil rll(gveﬁg Oéf ﬁlﬁlou‘ﬂﬁg c{éapwcxatgae %hat

pell etizer. The pe zi ng apparatus consi ste a twn screw extruder
with pellet fe&Hssy9mery lafceling iy waree Hmg jajegathinyibs wane (dle imteptaarunlegind spi n
dryer. The wat ghe$ist d@icas ten feet long and had five spray stations al ong

the | ength of ter sli The. s vi ded extra, coolin nd pushed
t he pol ymer st ﬁ@ﬁ%} doWA 27Kt C‘f‘f?élo’h}ét‘rg‘?“ﬂ%/dl tB&F gléimtdﬁ%ﬁ ‘{ﬁﬁé Pﬁa?ogﬁ Fdnot
float. It was geniegaPéryonolisieniede bhatill ketdnize tlhEﬁdﬁloﬁsrrﬁ(mﬁfcetfonMﬂSy possdebl e i f

the pol ymer st (Vﬁ'ﬂ)q,ilt H@ﬁwﬁi?gupgﬁ? I&gggﬂlt lngqg“lg]of Qél Iil{\ 10 E&%éﬂ&lgﬁleﬁ'hhsed%sc%f tidpt NS

using Conposition C, r was ntai né pr oduced
uni f orm cyl i ndPilch depragd tatineludp gl b‘wérn@dscllc@t’gm fhyt fplf mﬂ%léﬂi@dippwqdmtl b¥i ng
limted by thegeyequivhlehts believed that the flattened shape was due to the

pressure exertggégﬂgige pol ymer strand by the pelletizer feed rollers. The
uncut strands formy round. The pellets were spun dried. Pellet
size was 2.5 gl0130 [t lf@bsing examples, which are not intended to be limiting, present certain

embodiments and advantages of the present compositions and methods. Unless otherwise
indicated, all percentages are on a weight basis.

Example 1

[00124] A tacky composition, Composition A, was prepared and pelletized in a simple
tank. The pellets’ resistance to agglomeration was observed at room temperatyre and at
elevated temperatures.

[00125] Composition A was composed of about 88.3-89.9 wt.% propylenc-hexene
copolymer, about 4.55-5.45 wt.% maleated polypropylene, about 4.55-5.45 wt.% tackifier,
and an antioxidant. The propylene-hexene copolymer had a hexene content of about 9-11
wt.%. The propylene copolymer exhibited a Melt Viscosity @ 190°C of about 9720 cps, a
Delta Hf as measured by DSC of 26 KJ/Kg. Pellets of Composition A were dusted with high
density polyethylene.

[00126] Composition A was prepared, extruded, pelletized, spun dried, and then sent to a
simple tank for dusting. The tank was filled with water and supplied by a heated water loop.
The tank was not agitated other than by the movement of heated water. The tank turnover
rate was about once per minute. Water temperature and antiblock content for various runs are

reported in Table 1:
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[ 00149] At higher tenperatures, die head pressure decreased which reduced
back m xing. At such tenperatures small quantities of unnelted pellets were
observed. Di e head pressure was increased by using different size die
heads. [00150] In alternative configuration, a ten foot water bath
extension was added to increase cooling. No spray stations were utilized on
the extended water bath. The foll ow ng conbinations of nelt tenperatures,
di e sizes and pellets sizes were prepared: TABLE 5 Melt Tenperature (F) Die
Hole Size (nm Pellet Size (gl50 pellets) Notes 236 3 2.5 Uniform
cylindrical pellets 242 4.5 1.0 Uniformihatit ened pellets 259 6.5

Water Temp. Water Antiblock

(°F) Content

(wt.%)
Run 1 38 0.07
Run 2 38 0.32
Run 3 38 0.44
Run4 50 0.36
Run 5 63 0.34
Run 6 96 0.19

[00127]  The resulting pellets were substantially dusted. The dusted pellets were tested for
agglomeration resistance using ASTM D1895 Method B.  Accordingly, the pellets were
stored at 45°C for three days in a three inch vessel with 3500 grams of applied pressure. The
tubes were opened after three days, rated according to how quickly the pellets yielded and
whether pressure was required to break up any observed agglomeration. Pellets pelletized at
100°F (38°C) received a rating I, ie., collapsed while unwrapping. Pellets pelletized at
110°F (43°C) rcecived a rating of 1.5, i.c., fell apart on their own in lcss than 10 seconds.
Pellets pelletized at 120°F (49°C) received a rating of 3, i.c., agglomerated, but fell apart by
tapping with finger.

[00128]  As shown in Figure 5, the pellets pelletized at a higher water temperature were
less susceptible to agglomeration. The pellets pelletized at a higher temperature became free
flowing faster, i.¢., did not need to be forced/picked apart. The pellets pelletized at a lower
temperature were agglomerated and did not achieve a free flowing state after time.

Example 2

[00129] A tacky composition, Composition B, was prepared, pelletized under water with
an antiblock composition in the pelletizer water, and then dusted with a second antiblock
composition. The pellets” resistance to agglomeration was observed at room temperature and
at elevated temperatures.

[00130] Composition B was composed of about 88.3-89.9 wt.% propylene-hexene
copolymer, about 4.55-5.45 wt.% maleated polypropylene, about 4.55-5.45 wt.% tackifier,
and an antioxidant. The propylene-hexene copolymer had a hexene content of about 9-11
wt.%. The propylene copolymer exhibited a Melt Viscosity @ 190°C of about 9800 ¢ps and
a Delta Hf as measured by DSC of about 21 KJ/Kg.

[00131] The antiblock composition in the underwater pelletizer was a calcium stearate

dispersion commercially available as Ligafluid from Peter Greven Fett-Chemie. Pellets were
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None Too soft to cut 260 4.5 0.9 w variation Flat pellets 263 3 0.2
Uniformflat pellets [ 001511 In a second series of runs using Conposition
D, the extruder nelt tenperature was 270F. Consistent uniform strands were
prepared, but the strands were too soft to pelletize. Two ten foot sections
were added to the water bath for a 29 foot total |ength. The extension
sections did not utilize spray stations. Wth the | onger water bath,
Conposition D was pelletized. In an alternative configuration, the
pelletizer feed rolls were sped up to stretch and thin the strand to

further pronot gpsdqi@dngd ieealditG: 10lORARZIpokshBHRWINEY is thBmEXRBY hvaBMSasOf
Exanple 4, a SEQ?#%fCUtt'ng devi ce may Qg used to pelletize tacky
conposi tions. Iemet BTSSP NePAEid EOMRIB%i ti on, Conposition E, was
prepared, pell @0i2¢d Winden appates coafighrdtib@shogu it Rghrand, Chmposaint Blptleakwhere
COITpOSI tion V\'hgslgtlzg&) m?ﬁ)estgéfﬂl% ﬁgdéed an() Pglp‘%%%fcm sttglmliedp%atgl% ovg \Zu\:)ggltlxyat er.

The pellets' i stance t nerati on was observe
t enper at ures. P@UNsAfhe@sigso §lil b rPEngEsce PO e tigef Waids depp “99 mBthﬂe%t
propyl ene- hexeng @Qp@ty ey opagmﬁcmn@mpomcdﬁv;&pecm@ P RY:EH R aE¥ § s

copol ymer had exene f about 9- 00155] The dust used
for this experi?lﬁh%ﬁ? W{ﬁ?ﬂgg&ilﬁgﬁ'ﬂ“ &%HVF%W&P %%@ﬁm‘(aﬂg a]éjfi‘f‘vm runs two

pol yet hyl ene) . anllhlged. nitial charge was 1 wt % of the pel I et water inventory

wherein the duﬁ)bt E’as'fhggqgt 1fg?)¥l?ets| etelebélgbt%}ng%g V(\lg.\stedigg‘i‘:ﬁ"%ggglﬂe-h gJ e%.:s%(atfm

tenperature fo start o
continually adeﬁg@nﬁl@tlmﬁ@ﬁdrﬁ@wwﬁﬁﬂt’léw% MgthodoPof Apdeedingkt ﬁhﬁd@ﬂetbmmiﬁut

During the pel igtd @aish©fr RS @gs pel het uWﬁtV@srscltvﬁmmﬁHdﬁ@o%h@idﬂlé&sﬂn@d over
e th t enper at ure.

a range of 85 o 105 E to C se of
[00156] Referr ?fijj“’t‘mwﬁ%‘w Pqlet Tdﬁélewﬁfﬁﬁle&é‘gd“&@ﬁ‘éﬁi lf‘d“é{?ﬁ‘i‘%‘l%‘lﬂé‘ ?‘%Eer voi r
7 and the | i quind 3b@opaRs wasurhielli talﬁes&@mr@mm’aﬂteelt}yee&ﬁyi GatliGlocording @Rot0 41C)

during the eXpﬁﬁdee[E%tp J@ﬁel?cg%g%l 8&5”%% %‘ﬁ%&{“‘z}xﬁﬁﬁ 1equi pped with a

separate KA p Itionally, the antibl ock
reservoir 7 wa@(’@qm P thaut\Rping linited &y itheery ghe peliethprararad ¢t KEEF4 Rearpin2 9y
sufficiently syspeRgeuicd b Qlldwlha@dﬁy mmdlqémgt 18Rk ih O hRSwAGURH whaRr t he

system Water fromthe sp h Zﬂ vvas retL{rnedto t he antlblock
reservoir at tite Poatse eed‘r‘bé é‘?le‘élﬂ}" VAT BIfyPOof RS SFF tYTctiRE
pelletizer 5 wambhalkenthéreadm t he bottom of the anti bl ock reservoir to keep

any HA2454 t h?][%% P(qs Ih?(hlgéd tﬂ%lp@iéetlzlho att 198‘133{] °&p§1d rh?ﬁgl té/n%e{aglflgs udm%lhgggi ng

the |lines. assed
t he remai nder ®fe Fﬂwd@qmuﬁn@wh@h@)mpmﬁd% yliglesr 9_011C€r1hetwp@f flust ig theeduging hen

sent to paCkagthlﬂcgthelr @Oi@attlhbeﬂhe WWRAiSank] cﬂd/t\)hlsﬁw@ﬁ@fmln@ltmﬁ Béntpetymelust i ng
occurred in one step wherei n the HA2454 was ﬁded to the peIIet|2| ng wat er

that makes di r'e@™PEontact with the underwat er pel l eti zing apparatus 5 and

no ot her anti bpack agentstmagrovsied o€ Exdaple bedsonelifed bahtiey a differeddARdbbhdk pel | et

contact. TABL I%ogp 1tﬁ§ The pellets” resistance to agglomeration was observed at room temperature and
at elevated temperatures.
[00137]  Using an apparatus configuration shown in Figure |, Composition B pellets where
prepared and coated with calcium stearate as described in Example 2 and then contacted with
a heated water loop at about 50°C. The heated water loop contained an additional antiblock
composition. In a first run, the heated water contained an ethylene bisstearamide wax, which
is commercially available as Acrawax C from Lonza Group. In a second run, the heated
water contained a low density polyethylene, which is commercially available as HA2434

from E.I. Du Pont De Nemours and Company.
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Dust

in water (w

(Wwt% 10: 05 am

[00138]

% Water Tenperature Pellet Size (g/50) Dust on pellets
10:55 am 0.4 95.5 1.8 0.65 11:20 am 0.62 89.9 4.5

The pellets were dried over night at ambient temperature and subjected to oven

aging under load at 50°C for 3 days. After oven aging, the pellets were cooled to ambient

temperature and removed from a heating vessel described in ASTM testing procedures. The

extent of agglomeration, if any, was observed. Results are provided in Table 2:

TABLE 2
Sample Type of Amount Of Oven | Days In Extra Weight
Antiblock In Antiblock In | Temp. | Oven Required To
Heated Water | Heated Water (o)} Collapse Pellets
(wt.%) After Removal (g)
Composition A Atomized 0.3 50 3 0
w/ 0.1 CaSt Acrawax C {(collapsed ~15
from Ligatluid scconds after
removal)
Composition A | Low density 1.0 50 3 0
w/ 0.1 CaSt polyethylene (collapsed a few
from Ligafluid powder seconds after
removal)

[00139]

As shown in Table 2, dusting the Composition B with both calcium stearate and

low density polyethylene powder yielded favorable results, i.e., the pellets separated quickly

with no force added to break them apart. It was observed that the pellets prepared with LDPE

powder made a more uniform coating of the pellets compared to dry dusting techniques or

wet dusting at toom temperature. Without being limited by theory, it is believed that the

clevated-temperature water causes a small portion of the polymer crystalline phase to melt at

or near the pellet surface and become tacky thereby improving dusting.

[00140]

It was observed that varying the pelletizer water loop temperature could lead to

difficulty in forming pellets, i.e., the polymer should exit the die with sufficient viscosity to

cut cleanly. Without being limited by theory, it is believed that the pelletizer water has

limited effcct on pellet cutting because very little heat can be transferred in the fraction of a

sccond that it takes pelicts to exit the extruder dic holc.

In contrast, pcllctizing water

temperature will have a greater impact on pellets over the next few scconds following cutting

because the pellets leave the cutting area and move into the pelletizer water loop. In

instances were the pellets were not coated quickly, they exhibited a greater susceptibility to

agglomeration.

[00141]

crystallization and hardening compared to other dry or wet dusting techniques.

In addition to having a more uniform coating, the pellets exhibited faster

Faster

hardening pellets may be exposcd to a load sooncr after pelletizing thereby facilitating
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0.39 11:35 am 0.5 95 4.5 0.12 11:55 am 0.67 97.5 4.6 0.48 12:15 pm 0.7
104.8 4.4 0.28 12:40 pm0.73 88.7 4.6 0.52

packaging. Moreover, packaging warm pellets prevented atmospheric moisture from
condensing on the pellets thereby limiting concerns related to packaging wet pellets.
[00142] As shown in Figure 2 and referring to Table 3, isothermal DSC testing of

Composition B shows that crystallization half-life decreases as pelletizing water temperature

increases.
TABLE 3
Series Temperature Crystallization Half-life of
(C Composition B (Minutes)
1 0 >45
2 15 5.7
3 25 23
4 30 1.8

[00143]  As shown in Figures 3 and 4, favorable hardening properties were cxhibited.
Example 4

[00144] Two tacky compositions, Composition C and Composition D, were preparcd and
pelletized using a strand cutting apparatus.

[00145] Composition C was composed of about 90.3-91.9 propylenc homopolymer, about
6.4-7.6 wax, about 1.3-1.5 malcated polypropylene. The propylenc homopolymer exhibited a
Melt Viscosity @ 190°C of about 1048 cps.

[00146] Composition D was composed of about 88.3-89.9 wt.% propylene-hexene
copolymer, about 4.55-5.45 wt.% maleated polypropylene, about 4.55-5.45 wt.% tackifier,
and an antioxidant. The propylene-hexene copolymer had a hexene content of about 9-11
wt.%. The propylene copolymer exhibited a Melt Viscosity @ 190°C of about 10,667 cps.
[00147] Referring to Figure 6, pellets of Composition C were prepared using a wet cut
water slide pelletizer. The pelletizing apparatus consisted of a twin screw extruder with
pellet feed system, die head, water slide system, pelletizer, and spin dryer. The water slide
was ten feet long and had five spray stations along the length of the water slide. The sprays
provided extra cooling and pushed the polymer strand down into the water flow so that the
polymer did not float. Tt was generally observed that better heat transfer was possible if the
polymer strand was submerged.

[00148] During a first series of runs using Composition C, the extruder was maintained at
236°F. This run produced uniform cylindrical pellets that were slightly flattened. Without
being limited by theory, it is believed that the flattened shape was due to the pressure exerted

on the polymer strand by the pelletizer feed rollers. The uncut strands were uniformly round.
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1001571 Table 6 shows that the dust concentration on the pellets ranged
from0.12 to 0.65 wt% 1001581 Aggl onerati on of Conposition E was tested in
two ways: (i) short termtesting of fresh pellets at anbient conditions and
(ii) long termtesting of aged pellets under heat. For the short term
testing, two sanples of fresh pellets were collected at the outlet of the
spin dryer and i mediately placed in PVC tubes with conpressing wei ghts

equi valent to the |l oad of two stacked 500 kg supersacks. These tubes were
allowed to sit for a day under the |oad and then the bottons were opened
up. Wien this waspdieneere thie dpel k’@tcﬁslzfelvﬁwggfﬁ(ﬁ%héfb out which indicat tef] t hat
there woul d be ropl.em atln as. t hey
conpl et ed t hei [1(9)94 st‘gtlhllglhirv}ﬁfrfl%ehamé‘r‘?dgﬁgeraggﬁgsaw dﬁcr‘faﬁeglq% %eff’:‘[{‘&eﬁlé’ PHEE59]
Long termtest M@cmpd@Mes prellaqugiitined dninmeErt eelle@svetehbsesivdr Die hexd pres@st | ng
wherein the sanplgscN&IS uBQJJ&ﬁQedtQEeOdlfﬁé stubes and placed under |oad. A
sanpl e of Conposition E usinhg the Liga.f Ui d, a calciumstearate

di spersion, wadl04i%o I%é‘fenﬁﬁ"%nf&”t%w p 51 foorpaser ‘%%ldé‘dnﬁt%}b‘@éa%éfi@ insregeeed in a
55C oven fOI‘ t\Mth\QEK\Bo, sp[‘a@r@e&'@ﬁi, W&Bdmﬁﬂeh%\ﬂletﬂe t Qe hvater BEh. P\@etfﬂlmlﬂws t hen
renoved from aro ressing load still in

e
place. This |eff" “raté%nbé){r[g%H nﬁpge“ lc‘ffS ‘#%hsfz%fmqa?&&ltbc? ngetr%l%ie%@ iets supporting

t he conpressing weights. The anpunt of TABREBSrequired for the col um of

pellets to coll ¥ssacmrtere t he Dodiblais t hen nedstdizd whi ch aNeteshown |i n
Table 7. Also/ _the dBbnparat|ve sdmple is ShowOwkkatsei n lonly cal ci um
stearate was Used ag3@n ant|block i th no HA24525was addBdiformaBingical Ti me
Dust on pell ets—{(wWw9% Oven Tenperature Tijme in oven (days) .TTPGIH?ISTO col | apse
(mn) 11 55am O. 48 88 8 6 1p: 15 pf0. 28 1.0 Umfo;i;lugiﬂcncd

259 6.5 None Too soft to cut

260 4.5 0.9 w/ variation Flat pellets

263 3 0.2 Uniform flat pellets

[00151]

270F. Consistent uniform strands were prepared, but the strands were too soft to pelletize.

In a second series of runs using Composition D, the extruder melt temperature was

Two ten foot sections were added to the water bath for a 29 foot total length. The extension
sections did not utilize spray stations. With the longer water bath, Composition D was
pelletized. In an alternative configuration, the pelletizer feed rolls were sped up to stretch
and thin the strand to further promote strand cooling.

[00152]

to pelletize tacky compositions.

As shown by the experiments of Example 4, a strand cutting device may be used

Example §
[00153]

then

A tacky composition, Composition E, was prepared, pelletized under water and

dusted with a antiblock composition while Composition

E is in contact with the palletizing water. The pellets’ resistance to agglomeration was

observed at elevated temperatures.

[00154]  Composition E was composed of about 99.5 wt.% propylene-hexene copolymer
and an antioxidant. The propylene-hexene copolymer had a hexene content of about 9-11
wt.%.

[00155] The dust used for this experiment was DuPont Coathylene HA2454 (low density

polyethylene). The initial charge was 1 wt% of the pellet water inventory wherein the dust
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55 14 11 12:40 pm 0.52 55 14 12 Conparative 0.05 w % CaSt from Ligafluid 55

14 Woul d not col | apse; heavily agglonerated CLAIMS What Is Clained Is:

A

met hod for preparing aggl oneration resistant particles conprising the steps

of :

yield strength of at

ASTM D6773,

a. providing tacky composition particles having an unconfi ned
| east about 15 I bs/ft2 at or above 25C as neasured by

was added over the period of one hour. The target temperature for the start of pelletization
was 100°F (38°C). Dust was continually added to match approximately 1 wt % of the
extruder output. During the pelletization period pellet water temperature was adjusted over a
range of 85 to 105 °F (29 to 41°C) to see the effect of the temperature.

[00156] Referring to Figure 1, the HA2454 was added to antiblock reservoir 7 and the
liquid loop 2 was held at approximately 85 to 105 °F (29 to 41°C) during the experiment.
The antiblock reservoir 7 was equipped with a separate IKA pump in which to add the
HA2454. Additionally, the antiblock reservoir 7 was equipped with an agitator turbine to
keep the HA2454 sufficiently suspended in solution. No other antiblock was added to the
system. Water from the spin dryers 6 was returned to the antiblock reservoir at the top of the
reservoir. Conversely, the flow to the pelletizer 5 was taken from the bottom of the antiblock
reservoir to keep any HA2454 that may be floating at the top of the reservoir from plugging
the lines. Furthermore, the pellets exited the spin dryers 6 and bypassed the remainder of the
equipment shown in Figure 1. The pellets were then sent to packaging. In other words, in
this example, the wet dusting occurred in one step wherein the HA2454 was added to the
pelletizing water that makes direct contact with the underwater pelletizing apparatus 5 and no

other antiblock agent was used either before or after the HA2454 pellet contact.

TABLE 6
Time Dust in water Water Pellet Size Dust on pellets

(wt %) Temperature (g/50) (Wt%)
10:05 am
10:55 am 0.4 95.5 1.3 0.65
11:20 am 0.62 89.9 4.5 0.39
11:35 am 0.5 95 4.5 0.12
11:55am 0.67 97.5 4.6 0.48
12:15 pm 0.7 104.8 4.4 0.28
12:40 pm 0.73 88.7 4.6 0.52

[00157] Table 6 shows that the dust concentration on the pellets ranged from 0.12 to 0.65
wt%.
[00158] Agglomeration of Composition E was tested in two ways: (i) short term testing of

fresh pellets at ambient conditions and (ii) long term testing of aged pellets under heat. For
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b. increasing the tackiness of the tacky conposition particles by
contacting the tacky conposition particle with a first fluid at a
tenperature of at |east about 25C, and c. contacting the tacky
conposition particles with an anti bl ock conmposition while the tacky
conposition particles are in contact with the first fluid wherein the first
fluid is at a tenperature of at |east 25C, wherein the tacky conposition
particles are at least partially coated with the anti bl ock composition.

2. The nmethod for preparing aggloneration resistant particles of claiml1,

wherein the ta@l@%h&om&gttnb%oagﬂml o?%%shapenai mle%&le&e&mp@&ﬂw mhecb%m)rl sing
base on the weight of the

at least 75 wei rcen p

conposi tion. 3%Re a“ﬁﬂ?rﬂ‘iﬂlﬁﬂeb&%lacﬁcr‘éﬁé( i RS Y FORE RS RS Sg Mg STh o ¢ @alP”tdl cles
of claim1l andoﬂm@mha&eﬁm)h$mpwwﬂyoﬂmi¢mmsamnnmn@mnnbmaﬁaaquanQMHag i ndex
composi ti on_party B ar BATHE SR ekl SR uhy e W RGN AT o e
at | east about WEECiisetgethtibergvadd be pamwblenonitht @Wezrt@itnsﬁl@s pdglonqratingaesky

o By ome of Gl oS 11 oncomr | ses
propyl ene and ﬁm@%ﬁnﬁ8W%V”%@ﬁ@eﬁéﬁmpFBh%Tﬁ@i6Pﬁﬁbm6gpgp§ﬁpﬁ6”%¥‘ﬂﬁF&ne
hexene, octaneﬂm@ﬂmmmmhmmaMHDm3uthmeomm;ﬁw&hﬁmﬁmmmodshﬂﬂe@Kﬁﬂ@&hng

aggl onerati on Gﬁ@ tﬁé ﬁnsﬂuﬁlar E‘hgi m??teﬂitc FHrs R wgfdlsg & um%\ b3 c?n?ilA' ThV\@g edI n the
poly-olefin co an rsotactic run e a
percent of r dijray vore l@jfcéétﬂe’r55f’¢18ﬁn2”®0)6v0 aqq@w}?mwehetad dlb’fwe@ tpsdooln Tk PH@t vveen 1

and 70 J/g. 6. bewiethbednb® RIneP36ddNGe pISH Qﬂiﬁfeao%’chotﬂe e&lsdle%mmoamm incl es of
any of the precedln Bﬁ&?%ns mher inthe first fl an aqueous  based

fluid. 7. ThB%fet I bﬁ?l%lﬁ%m S QG BFESTREFLL PG ty %gﬁog%ﬂaﬁfee WEPEPERes of
any of the prewe@nngﬂehawmﬁofmmenﬁmdehemfummmcﬁbumdtbsmanﬁammﬁGMSmhased
fluid at at e”@&ﬁﬁém“&&u&é@%x@@ Bgtsho%\%cﬁl :’[9?1990 ts07§\§001}q§d{‘wv olg:!)wfnor

prepari ng agglonera Ion resistant part es o
wherein only calcium stearate was used as an antiblock with no HA2454 was added

TABLE 7
Time Dust on peliets Oven Time in oven | Time to collapse
(wt%) Temperature (days) (min)
11:55am 0.48 55 & 6
12:15 pm 0.28 55 14 11
12:40 pm 0.52 55 14 12
Comparative 0.05 wt% CaSt 55 14 Would not
from Ligafluid collapse; heavily
agglomerated




clainms, wherein the tacky conposition particles are pellets. 9. The nethod
for preparing aggloneration resistant particles of any of the preceding
clainms, wherein the first fluid is substantially free of surfactant. 10.
The nethod for preparing aggloneration resistant particles of any of the
precedi ng clains, wherein the tacky conposition particles contact the first
fluid in an underwater pelletizer. 11. The nethod for preparing

aggl oneration resistant particles of any of the preceding clains, wherein
the tacky conposition particles contact the first fluid in a fluidized bed.
12. The method for preparing agglomeration resistant particles of any of
the preceding i, wherein the antibl ock conposition is a polyner, salt
of an organic , ~or conbinations thereof. 13. The method for preparing
aggl oner ati on m@silstCantedparticl es of any of the preceding clains, wherein

the anti bl ock qonp%}ngth(%r}ollp%pgh QL%SFQ% atlonij% lbtaligES'tl(H& rg@mngl’;qerq) %Bo?rl ng

aggl onerati on resistant prece wher ei n
t he anti bl ock conpdsi timwﬁ% taCkﬁ@PIymlﬁlpltp@Wéﬂvmg @SIHCGFﬁ@drYEiﬂdrmna‘ﬂwf

preparing aggl enek@bs@ns HEKIS5aABSve P&Ctak ﬁllamcmy@swgéw@he precedi ng cl ai ns,
wherein the antibl gck conposition is a |ow densit et hylene., 16. The

met hod for preparing agfi'd %&Fﬁﬁﬁn?égf@?éﬁ¥yﬁ@??%%?é§%6¥“@h?m%?mﬁﬂg
precedi ng cl ai meky colpaseiompdrivg: veidheBit Vieid @ONROBtnirost aplasst dbohtes°Caund

substantially free f ! oy tllnp tll té‘l% os%lonspedct% d%nW' dtn '%W;)lo&nc %{%QSH L &d force
e t

after being stored “at 4§ or thr ay v in ree inch vesse f 3500
grams of appl|é@mﬁﬁ%@@ﬁﬁéma§mﬂ@@éwkb@@Hi%mmngmgwgggﬂwﬁwﬁ@@nﬁwfﬁﬁﬂumThe

met hod for prepard gy 2aet §eRat a0 resistant particles of any of the
precedi ng cIa| WHFFEIH t he adhesive conp ﬁiltlon gartlcles have a
crystallizati o?“{ TP fihe] kX SPPsLER PRKGIR die et drpupege iy Foaedavith g anfbleckpt hod

for preparing aggbodtmer ati on resistant particles of any of the precedlng

cl aims, whereip theaffies] ke, cOIROSLEIRRBRLLEL SRubAYS Aug Y Rhalh hrat | on

half life of |&ss an two for re aring
aggl onmer at i on Pegicsmppttiopenpries e golpdlefirppmpdsition eonprigioe ofilengf 75 Wel"ht pel‘cent

propylene, base on the weight of the polymer composition.
3. The method for preparing agglomeration resistant particles of claim 1 and 2, wherein
the polyolefin composition has a branching index (g") of 0.95 or less measured at the Mz of
the polymer and the tacky composition particles are contacted with a the first fluid at a
temperature at least about 25°C above the glass transition temperature of the tacky
composition,
4. The method for preparing agglomeration resistant particles of any one of claims 1 to
3, wherein the polymer composition comprises propylene and a comonomer selected from
the group consisting of butane, hexene, octane, or combinations thereof.
5. The method for preparing agglomeration resistant particles of any one of claims 2 to
4, wherein the polyolefin composition has:

a) an isotactic run length of 1 to 30,

b) a percent of r dyad of greater than 20%, and

c) a heat of fusion of between 1 and 70 J/g.
6. The method for preparing agglomeration resistant particles of any of the preceding

claims, wherein the first fluid is an aqueous based fluid.
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clainms, wherein, after contacting the first fluid, the polynmer conposition
particles are coated wth fromabout 0.01 to about 3.0 wei ght percent
anti bl ock conposition based on the weight of the aggloneration resistant
particles. 20. The nethod for preparing agglonmeration resistant particles
of any of the preceding clains, wherein the aggl oneration resistant
particles are prepared in a continuous process such that, before being
contacted with the first fluid, the pol ynmer conposition is polynerized and
mai nt ai ned at a tenperature above about 25C wi t hout cooling bel ow about

25C. 21. A method ofpe tofe@id® RO phdphtthe 301 3HG RABE:Rlh QA RS bSIng R Rkdcbil LS
2t T east about oyt S BT R bubousasends ML BB KETHBS ISR The
met hod conpri singt 15h@ st eps of : a. providing particles of the pol yner
coros 101 = 1 40l g AIRILBIhEMEL e OBl
first fluid at caimseniseidbaineky edmpesitipraasicleatopdle®5C, and C.
contacting theopol ViKemcGHOMRO$hirRB PAhdRR SesilahipaABleABE 4nbloP0K peQRRQST ti on
while the po!ygﬁquO”FOS'P&% ar%k? es grgfL%”cgq;act with the first
fluid, wherein“fHE ps IR M dsIUbI O Akt Pielést s e at | east partially
coated w th theo.antlihblhetkd 60 pRESIint ia@fomeration resistant particles of any of the preceding

claims, wherein the tacky composition particles contact the first fluid in an underwater

pelletizer.

11. The method for preparing agglomeration resistant particles of any of the preceding

claims, wherein the tacky composition particles contact the first fluid in a fluidized bed.

12. The method for preparing agglomeration resistant particles of any of the preceding

claims, wherein the antiblock composition is a polymer, salt of an organic acid, or

combinations thereof.

13, The method for preparing agglomeration resistant particles of any of the preceding

claims, wherein the antiblock composition is a polymer.

14, The method for preparing agglomeration resistant particles of any of the preceding

claims, wherein the antiblock composition is a polymeric powder.

15.  The method for preparing agglomeration resistant particles of any of the preceding

claims, wherein the antiblock composition is a low density polyethylene.

16.  The method for preparing agglomeration resistant particles of any of the preceding

claims, wherein the adhesive composition particles are substantially free flowing in less than

90 seconds without an applied force after being stored at 45°C for three days in a three inch

vessel with 3500 grams of applied pressure as described in ASTM D 1895 Method B.

17. The method for preparing agglomeration resistant particles of any of the preceding

claims, wherein the adhesive composition particles have a crystallization half life of less than

six minutes at 15°C.

[8.  The method for preparing agglomeration resistant particles of any of the preceding

claims, wherein the adhesive composition particles have a crystallization half life of less than

two minutes at 30°C.

19.  The method for preparing agglomeration resistant particles of any of the preceding

claims, wherein, after contacting the first fluid, the polymer composition particles are coated
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with from about 0.01 to about 3.0 weight percent antiblock composition based on the weight
of the agglomeration resistant particles.
20.  The method for preparing agglomeration resistant particles of any of the preceding
claims, wherein the agglomeration resistant particles are prepared in a continuous process
such that, before being contacted with the first fluid, the polymer composition is polymerized
and maintained at a temperature above about 25°C without cooling below about 25°C.
21. A method of transporting an agglomeration resistant particles comprising:

a polyolefin composition having an unconfined yield strength of at least about 15
Ibs/ft’ at or above 25°C as measured by ASTM D6773, the method comprising the steps of;

a. providing particles of the polymer composition at or above the glass transition
temperature of the polymer composition,

b. contacting the polymer composition particle with a first fluid at a temperature
of at least about 25°C, and

c. contacting the polymer composition particles with an antiblock composition
while the polymer composition particles are in contact with the first fluid,
wherein the polymer composition particles are at least partially coated with the antiblock

composition.
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