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REFERENCE TO RELATED APPLI CATION [0001] This application clainms priority to
U. S. Prowveizomal77f8at ent Application No. 561/ 141, 164, fi lpet/uSe@enbmss3 29,
2008, the disclosures of which are incorporated herein by reference inits
entirety. FIELD OF THE I NVENTI ON [ 0002] Enbodi nents of the present
invention are directed toward nmethods for form ng bl ends of propyl ene-based
el astomer and propyl ene-based thernoplastic resin. 10 BACKGROUND OF THE

| NVENTI ON [ 0003] Pr opyl ene-based el astoners, which may have been referred
to as sem -anor phous prRPOCESE FORMBORMING POINMERBIL.EXDBS| e propyl ene- based
copol yners, have been enployed in the manufacture of fibers and non-woven
fabrics. These copolyners are often bl ended with other polyners in the
pursuit of sundry desirable properties. 15[0004] For exanmple, U. S.

Publ i cat i o£RHS ROBERENCI, PO RERATED APRIKA P X ar ed from propyl ene- based
el ast oners anples 1-4 teach the product i f fibers fro . mel t (1 hat
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is either a.36 MER homopol yner or a 400 MFR honopol yner. The fibers are
formed by BHPFBGITHE 6I“;Pt]?%)p"conventi onal fiber spinning |ine under partially
ori ented YRIFLDWIECTHENNVENEIGN and nonwovens prepared therefrom can be heat

set to provi durabl e fabrics. [0005] U.S. Patent . 6,218,010 teaches an
et hyl ene- plﬂéﬁ?h eng@aﬁme el g P’[6§an H]a@ntaogl %raidfrsﬁeﬁ?b W%meﬁ]ag% ?%é?@%d
non-woven 51@%%@%&@%-%&1 BRMbRAS: St Rac-Bhsc8 ARAAGILAL ksiraccept abl e
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et hyl eh@ CBA‘CKGRQUNDQ'F‘%@MOU'[ 5% by wei ght in an amount of from
about 40 tﬂ]O@?]OUt Pg)%%’egé’-bm& gllagtoﬁgrs,t\nﬁc@hia fﬁéveq{égn ?ef@r?é&qg% semi-amorphous

et hyl ene- propyl ene copol ymer having an ethylene content of fromabout 5 to
about 40% bypweigtnpolymersan caystalliveblofprénybme-absd cofdymers.dibsebedOmmtigyeded ght
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crystallizabl e propyl ene copolynmer. The first crystalllzable propyl ene
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heat of fugj of e | i 0 r may
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t han 60 J/ gpitciier malang éibom dnd myswaltn galpbendpiabissl lemagcofindsy e econsmenihy oyed,
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or copolymer ¢ onent. wth a second al pha-olefin an ropyl ene copol ymer
comonent - Siase ST Heieht oo 5F ot i BOn A apyT wAR e B aHeRe Hadas

nel ting pothylcRbednenbOubm hBOES t3RBot hemgcmghtpﬁmﬂ BRIt RGorA ab&t 110 RQ

poi nt between aboout 25C and 105C. 15 The blends may have from2 to 95 wt %
of the fir&tutshpdieneichine e P8 The caphrmerofophafcstseeiigd do petrpreerby
conponent. mhﬂi-lteg_&ore?l%mk @8mplifife ROGXPHARY bEPSyMESLEnd § TR RENENRAL ang
(ExxonMobi |l Chemi cal Co.), an isSotactic polypropyl ene honopol yneér having a
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mechani cal properties of processing, increased tensile strength,

el ongation, and overall toughness. SUMVARY OF THE | NVENTI ON [0008] One or
nore enbodi nents of the present inventi-dn provides a nethod for formng 25
a polyner blend, the nethod conprising: (i) charging to a reactive extruder
a first polyner and a second polynmer to forman initial blend, where the
first polynmer is a propyl ene-based el astoner including up to 35% by wei ght
et hyl ene-derived units and a heat of fusion, as determ ned according to DSC
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20 |l east 5 seconds and thereby forma reacted blend; (vi) restricting flow
rate of the reacted blend through one or nore barrels to increase the tine
t hat t he weaeotworerebl end i s subjected to the high shear RCXIU$g009(0¢153)
renovi ng conpounds fromthe reacted blend or the reactive blend; (viii)
introducing an antioxidant to the reacted blend; (ix) increasing flowrate
of the reacted blend through one or nore barrels; (x) after said step of
increasing the flow rate, 25 passing the reacted blend through one or nore
screens to thereby renmove unwanted contam nates; and (xi) pelletizing the
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enbodi ments descri b d below are discussed with reference tq ethylene as the
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propyl ene- b&%eqhm@paidwﬁege%oﬂu tdpoBinlehaa RleRihb PomP BRNCERIDut 19013k noPae or
nore enbodi nents, the propyl ene-based el astoners may include at |east 7
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in these or ot . nts, t ecopo Mers ude up to 25 wt% in
ot her enbo#i%eExsonMobiy QiemitalyCo.n ot h@fcaceﬁbm@fpmiege dmeDOBfﬁlewtf%/man@i in
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copol ymer sdinayedi mllmﬁﬁvbtp th&@h&QcaM fppdriiesobh §fro BN ieRhSd URndie SZength% i n
ot her enbo%@ments u ? gﬁ% and in other enbodinents up to 90 wt %
pr opyl ene- teR§A7RY 4 PYesra {PHE¥ESY he percentage by weight is based upon the
total wei gityveNiARNCORT PN IRVENdgONed and ct-ol efm derived units. The
propyl ene-based el astonmer 25 nay have di ene derived ner units in an anount
f r om about [0908] wt g pr meresnifodingentsih ghe psesant ippIngifie providena Bkthae fatipgmiase
cont enbs can oAk A ARihe bWl L) 2nGARY!Y M1 LAithaBNl, BHIKbERR:
content betweéen 5 and 40 w % et hyl enée onbgeneous filmis pressed
accordi ng twl emomﬁbpcrimermd@rrmermn@l 3800, whare the ﬁrﬁmlmm egropplcec-Peeki n
El mer 30 radb r ]
recor ded ug%ﬁg&l N%‘%&?‘g d\RII r?g%p/:?1 We?%ﬂ ﬂg}%&églgﬁ‘%eﬁo%m 4afng a he%‘i%ég)séwd P %I
Range: 450®etermude510wm’rdﬂhg tdD Y pevedwonicemntling o ABTEIFA79R df tmys thak8hgghidkar ati o
of the pro neb 1 ml to the ethyl ene band,area at
722-732"¢ S oRls il Hp6 Py R et b PriEPey P atari e et oty o6
%hyl epe ml@iﬁ{eﬁlﬂgﬁﬂﬁﬁ/ 1hJ$2f]):@9b£) Bzﬁe&né afad&2fusioBth 2886 c/if SBY/BIATX2,

ere X = AR+1 nd AR is the peak .area rati 1155 cm 1 722-732
cm1). [ooé%/r%ﬁ‘é Sﬁpegwaéﬁe&rfi%fealg& L UD Tt PG RSO B BT ABHRS ar e
char act eri giegu; hii) condﬁaﬂﬁ@e aeabf&aatqeﬂmdttal v fakBMfubh QRe@S ofBlesIThras By
differential scannin orinmetry (DSC) 5 with possible nore than one
maxi ma poi FEICrTRE) by actingythe Gpastivq tigyd. it erargeerC hards e highshess minasHivihest
tenperature at which a maxima in heat absorption within the range of
melting of the sanmple occurs. [0015]1In-@ne or nore enbodi nents, the Tm of
t he propyl ene-based el astoner (as determ ned by DSC) is less than 120C,
in other enbodi ments |ess than 100C, in other 10 enbodi nents | ess than 65C,
and in other enbodinents |ess than 60C. [0016] 1 n one or nore enbodi nents,
the propyl ene- based eI astorrer Sy be charact erized by a heat of fu5| on
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include the follow ng. The polyner is pressed at a tenperature of from
about 200C to about 25 230C in a heated press, and the resulting polyner
sheet i s Wwongloaunmwer amnbi ent conditions, in the air to ecolus20Mnets3s to 10
ng of the polyner sheet is removed with a punch die. This 6 to 10 ng sanple
is anneal ed at roomtenperature for about 80 to 100 hours. At the end of
this period, the sanple is placed in a Differential Scanning Cal orineter
(Perkin Elmer 7 Pyris One Thermal Analysis System) and cool ed to about -50C
to about -70C. The sanple is 30 heated at 10C/mn to attain a final

t enper at ur mabtaidhg the (XORGCturthé tieatqtiee benk &pi te@ber2QOGuffidierd tadaanimpsscand a
second coo| -h cycle is perforned.. Events fromboth cycles are recorded.
The t her i ot e Prraish GatMaEEY Tt Batish BR b TR RGoBHE GrOF e
sanpl e, Wa2ded 8/ad HeHRCINIS2 R DAb3® Wbicad thy Rintadhbly thaGeAbtiSe BRhwaeN
about OC and about 200C. It is neasured in Joules and is a neasure of the

H of the PlISFHErC hrHdelTiicsl BEings fuDRePe/ipefErrourd o i it bleehydrat ure
at  whi chr@cRIdRR; (viti)heRsdudig h BhddRMiai b Rhdreh & B1a0Y @ix?fncﬁ@sliﬁ% gy eftc t he
sanpl e occurs. This mght also be typically the tenperature of the 1%{‘,’2& est
heat absor pt thercagtodHilgndt thioughy apRoloMOB hgielsi frg afifr saite stel A InsTeasing ]
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greater, 8&Wamingesatdi) rotletGdosthe regetediblend. I n one or nore enbodi ments, the
triad tactjehiy r Lnclu fr about .50 t out. 999%.. i her.
erbodi mont 2D SHE Rk oA Relt SrbSar i PRV s St bl HFEM 4bou
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ot her enbodi nents from apout 60 to aboyt 97% Triad tactjci i,S, det erm ned
by the net ﬁgg@gn@@g@mewdpqrm aiﬁ%‘“} PYER T N5t PPlvugs ,%%f.ropfykﬁi'g%lﬁeﬂ ENE™SF nor e
enbodi ment ficludihe Y BB E BE WaRHhe dthglcas HENRE UARS aid BdELtQIF fGHSM QS i deteBiidbd
distribution (CD). This internol ecul ar conposition f?istribution f the 15
copol ymer tXATRE Webaf Arersdunsy aggvetinaio oAt Eoildt PhiFst e Wol/gént astieh as
hexane or tANRe ofSest ManOWDC ARREOXhITRICBAY pc?l?l%ﬂbié MR Plen QBHAAPOE mer
preferably 85% by wei ght of the polgmer is isolated as ohe or two ade”acent
sol ubl &5 f r AetnongeliiteApafarchalcasrse obl 1 X Rend gpset ofefusion it praseh eft & g (1)
precedi ng I . J . t .a
B S L SN
fracti ons (@il korDcipgnte akchgyivh dlendaatco fpwsiatd dmoygh Hseichydfdmerclsomitiantthe wi t h
a differen et eal .20 %, | at i [ ients
o' gr cat or ARG 10) SRGRERL I ARRa Mt BE QhokEhall o Rl STRAE QR o
t he entir emsmciniog pgel tymperattengiothe ntactiyOBI2G] htra gemeraalrs of helepst dpylCefoe-abased
el astoners, ¢ be synt hesi zed.to have road.range.of .nol ecul.ar wei ghts
onds or The Bt et BYRE BBt pannethE e R e o e e

prS opyl e ggéblaﬁcedlé@ifas»he B’Ei;r]ﬁreclﬁﬁz 513?:&@0?%%? tid® tﬁaa%ahga?iva@maﬁﬁ mjﬁmdttdne
ASTM D1 .. wei ght . of at ast 1 g/mn, in other .
enmbodi ment ElezzﬂléT b o g3d@%ﬁ?ﬁ?“é&%ﬂ°?@°&?ﬁ%?‘°@n%6&?%ﬁl@e% on BggFaciyy
dg/mn In HRES|VRH irﬁfoﬁﬁdin%fﬂﬁ)gﬂioﬁﬁﬁﬁtsto thd R aMERLIRY: (b? ih@&Sink TRR A8Oofdgé m n,
and in other enbodinents Tess than 150 dg/mn. [0021]1n one or nore

enbodi ment Kactehdlepd dypremenchersareehastso rraficamitaive oA iErsing Bo laverkge

ol ecpbgr PEskid tené M of bl%g&“ﬂlroﬁgﬁ Bn@bQUi Ry g&r en%g{onﬁl!eteeby'ﬂ%mg@@%hwanted
enbodi nents a of about 10 to about 1,000 kg/nole, in other enbodi nents a
Mv of aboutomgninges bedifxigolctizpetbt waetpdiblerd. ot her enbodi nents a My of about
50 to abou O0L,B7 / US2009/ 067533 [ 0022] I n one or
nor e enbod?rlr(iﬁ1 ﬁ@ﬁ‘gﬁﬁﬁgﬁ ggé“ygi%ggoner can have a nunber average
mol ecul ar {08ilgiht Fige) iof flabolrt Rpistihg a ady@s bf BrobBO stkpy avodrdingito crobdiments
enbodi nent s tﬁ Vh o{.ag@ut 5 to about 500 kg/nole, in other enbodi ments a M
of about 10 POPEEBLITVIEE g/ ol e, and in other enmbodiments a Mh of about 25
to abost 2DETIILED BESGROPPEIN DFONREANVENEHONTDOodI ments, the nol ecul ar

wei ght di siri bijti Sn i Egex MAD=( MM Me)) of the propyl ene-based el astoner
may be abod2 = lagigmer , ot her enbodi ments about 1 to about 5, in

ot her enbogomrgnt s EadeditnehtsSoft heapRttnt Favedfish iehpRiyherprepiiadivagiat slaabast 1. 8
to about 3Fh [mg]024] Techni ques, forﬂget_erm' ni ng tﬁg)tyrmlpecul ar wei ght (M, M)
and nol eculVBich 19 visirrpses af <his i atifiensiop vppy sHERIY bRe FURIFE £ 20,28, clpsiemasit No.
4,540, 753 (Cozewith, Ju and Verstrate) (which is incorporated by the
reference herein for purposes of U S. practices) and the references cited
therein and in Macronol ecul es, 1988, volune 21, p 3360 (Verstrate et al.),
which is herein incorporated by reference for purposes of U S. practices,
and references cited therein. For exanple, nolecular weight nay be

determ ned by size exclusion 15 chromat ography (SEC) by using a Waters 150
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30 propylene. In particular enbodi nents, these polyners include

honmopol yners of propylene. [0027]In certain enbodi nents, the

propyl enewbasmd7tteer nopl asti ¢ pol yners may al so i ncl udepamiusgood@sisss ng from
t he polynerization of ethylene and/or a-olefins such as 1-butene, WO

2010/ 077769PCT/ US2009/ 067533 1- hexene, 1 -octene, 2-nethyl-1 -prop ene , 3
-nmethyl-1-p entene, 4-nethyl-|-pentene, 5 -nethyl- 1-hexene, and m xtures

t hereof Specifically included are the reactor, inpact, and random

copol ynmers of propylene with ethylene or the higher a-olefins, described
above, or Wophleﬁélﬁbsem@stﬁthﬁls ellicismap h1o® B8ieldired ne a0d priopylencebabitopeiyiess, t he

propyl ene- ba d t her | ast.i ¢ ,pol rs can have a Tmthat is rea er than
1200, in oS EMBJAPmiZaf ity daTel TORLRORGEE: Okl Mo SPRRO e
greater thapmlfenc |09 oL NIEER iNuRhNBEmeBAFbiTre0tcasboh RRNR! Qﬂydp%@aﬂli}%%@@r
t hernopl astic polyners can have a Tmthat is | ess than 180C, in ot her
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10[ 0029] I n_one aqr I )
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greater th 125 and in_oth enbodi men re r th 140,.J/ g as
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t hler mopl asicthyRat-ZABrHrieay, nlﬁéLBcwdaﬁieud@leﬂfyys ;4aie:xadia1eam,d d&ﬁ%fhlelr J-e¢tadibdene .

polyners. |n one or npore t ol ymers e characte |ze

by a cryst &PrVAPRSpLasfengs ! i é&@? ﬁen&y w adIeHe S¥ Reorigten H’@ 0% ghe| east
55% by i Ghboditnfht®B&ELEMREBIERL &isc%%seheﬁﬁﬁ r&etncARA 1Rl e rth@ r@&gﬁﬁmnt S

at | east 70% by MEI%ht as determned by DSC. Crystallinity may b

det er mi nedcdyyongimgi,dbrlg ththecnthedimenfs fargsiegnalbyf aapleablpl & byhftrheromzlane -bised usi on

of a 100@6é9c §§§Ikh0£mpql%§ero &Qh%%sls assuned to be 189 J/g for

i sotactic péIﬁX?opV I'ehe (fB Efan general , the propyl ene-based
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wei ght and/or be characterized by a _broad r of MFR For exa .t he

propy! ene- ba¥éd 't ABFHERTALRTES i}olF%Fﬁér“ét/‘bé?] OfiSy embPdEes it 15t PaKut aﬁd dy/ i n,

in othes epinediniBRASendtat 1QAID VAYAGAYEMR. detiRediB] in BREROEH SRR embadimeRBSthe 6
dg/mn, and 25 in other enbodinents at |east, where the MFR is nmeasur ed

accor di ng SWONSTN Py dsgudoup do iy w'e3bicotheih embedisenss ugt et afodi REIE s

the propyl ghgsdeasgdut ReFORRL a3kiE ol MBIdikaRs I6el 8%%%1@& Jié%ﬁ«%d In‘ﬁ?sn
2,000 dg/mn, 1n other enbodi nents | ess than 400 dg/mn, in ot

embodi ment whereglse pdieantagsdy aigiahi 1, bapad upoh dlre fetaﬂ)(vy@lguhbﬂﬁ the lpe)@sletméwvr@@nd

e o ool FRROM BROL 8 SRS M. I cnlBELS Jllforkialy

enbodi oent scludbet RaD Y| vehe obas ettlert ehﬁifoldﬁﬁénassétlleaspm WIEPES | propﬁyneb@rlved units;
characterized. by an Mwv of fron1aboé§9 o about .2, 000 kgbgﬁ and i n
o)

ot her embofft ¢ RO b1 O EIEGP @9%8%3%01\& otR & Cfihpout

600 kg/ nol embodi@yntsray t$5Rt%ein GRRF agbelimz@d upYo 93 M, 0fndaheter 2@bddmahout
1,000 kg/nole, and in other enbodi ments about 50 to about 300 kg/nDIe as

measur ed byP 8 Wit PropyeResdeyiveshunitst \ah%Flwercme%eéawﬁ%gfﬁ%W%Il@nﬁl&fea

ther mopl as{behPH HEBoPy BBY DR & ¥R REILELLRYI HSitsD gl"h%rbrolgfle%g@'é&mela@foﬁler

pol ymeri zation techni que known in the art such as, slurry, gas phase or

sol uti 8h by here digneidedived mer unish iyancamasing SemapeutdhE wash tad wé%mfélm tfotshal
Zlegler-hbﬁe?n%r single-site organonetal lic catalysts |ike netall ocenes, or
any organo allic conpound capabl e of polynerizing olefin. [0034]1n one
enbodi nent [0088le pTbpythyivee vased thebaophasd o fwdbwnn”osﬂmp«b@@er havgd yn 10
crystal line,pal ypr I e | I ene.

mol ypr opy! ShECH RO B0RGTAThG Topt ARk, 08 ERLEBNGE MR b b mgred

wWth t he | agcgeling tos eibtaatthed moloypxmwlmeomam kg than dﬁcnﬁltetdyomfa Parkim ]albmut

nvent Pon S ROeT B bR aREEBT oL PIS B hmBa e Ear vine

per oxi des parehitee: Ro@s@iohhaln &ah $pycead Rgws: 4300€0 @OZ&nbrEtﬁ?Mﬁd’ rortéif 1s
polymeric chains and alter the mol ecul ar wei ght distribytion. Variou

per oxi des KSiFRHNSAPY tRiEng fhe ratigyofige a@@alepﬁéﬁ%ﬂrwgat 1o cRotto Fherﬁtltyé?iletb@nd

di al kyl pegRxhdes.73Exarmices, ENeR appl9ing it to the followm equation: Wt% Ethylene

di met hyl - 2, 5- di - (t - but yl per oxyl )jﬁl“g?aﬁlﬁar%d di cunyl  péroxide. Usefu
peroxi des are avail abl e under the nane -4UPEROX 101 (Arkema). 20 O her

I n2redi ents [0036] The bl ends of this invention may al so conprise other

i ngredi ents. For exanple the blends of this invention may conprise

nucl eating agents, which can be present at 50 to 4000 ppm based on total
polyner |n t he blend conp05|t|on Nucleatlng agents |nclude for exanple

o e o A o o, o o b o o



25 as Ziegler-Natta olefin product or other highly crystalline polyner.
Nucl eating agents include HYPERFORM such as HPN-68 and M| | ad additives
(e.g., MWbad1cde8sy (MIIliken Chem cals, Spartanburg, SELTAIsd009/067533

or ganophosphates |i ke NA-11 and NA-21 (Anfine Chemcals, Allendale, NJ).
[0037] Further, a variety of additives may be incorporated into the

enbodi nrents 30 descri bed above used to make the blends, fibers, and
fabrics for various purposes. Qther additives include, for exanple,
stabilizers, antioxidants, fillers, and slip aids. Primary and secondary
ant i oxi dant=s73i49ﬁlede98Xet15666aXﬁlxﬁ1erd1Xh:d&REARph)eajﬂIAﬂaishh@d@kacbaaaﬂimﬁsss and
phosphi tes. hf[ Eddl t.ives such as dispersing agents, for exanple, Acrowax
C, can al sg" §Mpé 0/ 077769PCT/ US2009/ 067533 i ncl uded. Cat al yst

deactivat of(p14By ThspropPlentsSBaled BatoMEMNT ont BF mB¥AHHoBimB@ ¢ b SkRREBDE,
hydrotal cite, and cal ci um oxi de, and/or. other acid neutralizers known in

the art. [DO3E2 Pradmeltae Fosiorabeermirrdshy difercniial spanging; glorimesy YHECY hose
compoungs Qi %Jsﬁﬁ@ﬂn&% tthpaneaﬁaelrh@g&ﬁ@atrh@henwgtpbmt ME RRINORE hére MBEK I Of
the fibers (i.e., the propyl ene- based el astoners and/ or propyl ene-based
t her nopl asthehighesiterspastdicar whetla madib ireha) alsocptivh evitafnothe ranigg bhineltihg of he
surface of ;the fiber. In these or other enbodi nents, useful slip aids are
characterlgﬁdmﬁgcpgﬁﬁ%lver | ow ol ecul ar wei ght, which can facilitate
mgration fowishe $unoh@ee. mditpesbodimentd, RhaiTds off nBd weeyfeat-byscacdlshtardrd@s as

di scl osed i n Handbook of Anti bl ocking, Release and Slip Additives, George
Wpych, Pacj;t&erﬂﬁnedEbgaESC()st tfss frabt OACI id otid arbodesenisnicisudien b@@f@‘la]m*lodﬁr

erucan de, hdr rucam de, |auram de,

et hyl ef@- b?lgt%tz S %%@ %etnrﬁ‘ytle r ‘%%*t%%%%ﬁ%téwa“oﬁ %Sni de, ol eyl

pal m t am dﬁl()lglt eafy. J)nler RO LB dithéid, AW REPyiGhe- RN dMsthidt B8Ry bR ekeRferized
[0039] Ot her additives include, for exanpl e, fire/flame retardants,

pl asti ci zePs 2 hogflad dwiion dip.or d@tfrram%y &FEnt 1), onggIr augir 2mhgd1@rantéwrawlv@
acceleratoys, cure retarders I.0C

B or ement | bkt Hinp SO GaaREERHR Rebar® eilerlo 2t i ot ot =

mat eri al s, t

Beanpl os | Sel'Ude 0 bk pRERRAGRELCK, GF ENERIRPEEGEnEIL SIEN FORNCIEE, oo
silicafg, @mbnﬁlmatts ehba&thle(t ewfothenna bodiments ke leagt hdrand duliottiev embodiimehis ity be
enpl oyed t I nts.
200 00240] | nféasgtrt*bgtrlﬁ%e% Srpo‘% e%%?al&%lt&g% a]%ll% Poﬁge%‘%'ta@ﬁm%?%ﬁg%f: %aréc‘f'é%fze&é‘

pol ybut enes Hfdrat af lmsxhamr@ th int utbemnanmMsh&s dah 7dﬂ)3g mlcshaerbmbadidlents fwst he
conposi tions of the invention. Polyal phaol efins may include those described

in WO 200491 £548; mmléegéntbeqiwntﬁH%sétleﬂﬁﬁsl/gnﬂyotb@ cathedinents lasydhan ) Kuidh as
about 0.5 Btﬂe Hlnﬁl&%’lp% tﬂﬁ' lghlt/g, ahd]lncgtltf@ m%Hﬁtﬁféh h?abfoﬁPjU t@ggbﬁt 56 Jfggy 25

about 20% wel ght, i n other enbodlnents fromabout 2 to about 10%

wei ght 20 | nCpataththIraary @Mdrrn@dt@ difidgigl the peatiof |fefdorpaﬁ abdmpit by dhd beatm§ be
and i n ot o eungo; fhe hGRUBRC R mE, B s Tpl o Ee 30 2P B Bl 076
parafflnlcpmyMspﬂmm disclosed in US. Publlcatlon Nos. 2006/ 0008643,

2006/ 0247335, 12004024733 d 2006/ 135 Do .
by et or enBBVTH -GS ABPeTBrBSa RS Dot HESRAT e R TE T By S fIFT T
advant ageops} e b f§l@0vHﬁ§ dTﬁé%(ﬁyrﬁéﬂ'% b Ese&) bt a@teﬁlk)kltra{u § o Yo St %Ju@QO(fd@ led &k NG

one or nore ingredients to the extru For exanple, paraffinic oils may
be enpPbye@W'6 iwaheajed hess o ohd welting Ihsancasbet g, Wb ambient conditions, n
2010/ 0777 681Pg|;jty %8(90 %(bgﬁt765 %31 0519% TRk, g)'dl 9{6 E}lt & r&rggv%gi]vﬁﬁpa gjn'gﬁ QfeS ]Cftfls & he
present invention are direct ownard net hods T or preparin pol ymer

bl ends. ThESH)mgmhmd&1ummmmbdyn@nmtmmaxmmnt@dﬂympﬁddu¢@)mmhdeAsﬂmhndhé

pol ymer bl nd that . have. tec | ul. ertle i nc .
bdvant ageolld IEPE 5 SIS RBERY Aol SR C BT R AT Dy
char act eri &ht¢ dtiem{a@@éﬁl]ym@ymmmﬁcecmmdl avent S0 td hte)upr’,@sce NThe R¥@PIkIiON can

be d bed f A b di 10 wh
D e L oL 1R, L0, E B LA B SR PrRE S 10, o S where

t her nopl astdrcs mitdd WMdt Disbeodd RBEERIat kREAtd pafokdedM tHiehts Frdn® d6th QRILXE uder
(the entirety of which is not shown) to forman initial blend. The

el ast omer KOORd 1 hetheagl Qupahisecostsded the aenundst thepgldng Pukiof diepraples e
metering feeders such as | oss-inweight or volunetric screw feeder or a belt
feeder. The el astoner and resin can be -added separately at the sane

| ocation or at different |ocations along the extruder. Wen added at
separate | ocations, the constituents may be pre-masticated or plasticized
using a side-extruder. 15[0043] Those skilled in the art will also
appre0|ate that the |ntroduct|on of the elastoner and the re5|n can also

. Y b1



ot her enbodi nents at |least 5 parts by weight, in other enbodinents at |east
10 parts by weight, and in other enbodinents at |east 12 parts by wei ght of
t he propywenetiasmsd t her nopl astic resin based upon the trotrais2emiogtsss of t he
propyl ene- based el astoner and the propyl ene-based thernoplastic resin. In

t hese or other enbodi nents, the blend includes I ess 10 than 50 parts by

wei ght, in other enbodinments | ess than 30 parts by weight, and in other
enbodi ments | ess than 20 parts by weight of the propyl ene-based

t hernopl astic resin based upon the total weight of the propyl ene-based

el ast oner ahidh tyyscafly opyur ebew basdduttNE rnwd phoas 2OCCCr &Sk MmeadubdAb Jdulesoind i04 nor e
enbodi nents, the reagti extrud incl.udes those,. extruders that 15 can
por for m r eQErT e R PERiBHPO g d el Gittar SOPHERCAE © HELEESITTRESHE 4 xi ng
extruder s KRRAM. hikihdGh ALk JSRENiORSif HeGarie! Sty HARE SamiQ oL oA 1Y
i ntermeshing tw n-screw extruders, and couriter-rotating non-intermnmeshing

t Wi n- scr ewmeght alsdéesypiedlywibt tengerairh e theugreates degvabexptiendertkin thihemge of
reactiop extﬁ%de¥%>gggqrally include a series of barrels that when
connected f6riFd pSssa%%May or conduit through which polynmer may be

conduct ed. [@O8]The Thas®aglenmlyasadylastoraérude hbwveoa Biad naerieityseff tews ptdpatenansits,
adapted with a pIuraIi%g of el enents that inPact the progression of the

pol ynmer t hiotigtsuesschy b MEYIR, porS%xeinphaer, $A% @l giveat S2Hagr prriears’y otonvey
material t £ BB DA &l Th i Ot e AN JRRH) GALE b

mat eri al m?%ﬁ%ﬁotﬁg/ﬁgﬁ%§1§:anzﬁop t(%igﬁgﬁhp%}%;r?Fyqs%?§e§to%§EsP@P%t
f1ow or i ntfawebbaick) i sbiongWiot ini athareenbodinreotsefrdrarbalt £0 tOrbeutdtfredn witich a
desi req,m xi ir%@rgél%&te potP 78R S @5%9}'4 O'EhQOgrﬁl?]osdifﬂl&ltsegrohlnabtoﬂteS@Et Wl De
able to readily adapt hetvariohs el ement 8" of e various screws 1o achi eve
t he desi r ef9% eqideéin othcoemimtlininegyorn tbdut 6@t dbeuted7fs. TrXA4adtidity Iv deefreimehte
again to Fi,g. 1, the initi end i conveyed to a barrel location 14
where a pei}%ﬂ‘eﬁ@d? Eesicﬂl?etddﬂﬁc%?a{%%?&’#ﬁ&%'aI blend to thereby forma
reactive ?[wgd]. The olailr@xmdﬁ eﬁy?cbmmﬁ!d&ﬁ @spﬂgﬂ&auécdgmtome&mwgr g&tﬁdwﬂﬁ ]
separate feeders. 30 Alternatively, the peroxide may be prebl ended with the
propy| ene- SR IENYs SHEFIANAEBY - t BRI pintEgelerdarh SXBRPSH OB BBIPRA Of rasi n,
or withsot t%lyn{w LSO LM SmURE By kR rh N FraRli QB8 in ARH chi@Bh SNRKARG hepthte
extruder. 2010/077769PCT/U§2009/067533 [ 0048] The reactive blend is then
conveyed t & ®llovRe dPrrvighicbhéar b wicleht el moke pecfarpdy 884 by veeight e dhe

under goes | ft,80S¢Biatddnd oG {TBSkifaC&k Ldtbie FhiRnZ QAR I BCIUREPBRrRF MOT e
barrels mhgrgﬁn pﬁ%arotafﬁﬂg sha?kg or sg?ems 8% tﬁe extruder ar §hufpped
wi t h hi gh- insheagdidkels adéaeding |os rseenceding dragiedns. dg awdrifondie gopolymse tahave a
back-m xin . t . S . rgsi de iq7e . the reactj.ve

b1 endl wi ¢ I ORTRALHR (L PERAASE, Birhlbted SR GRRER cr D g BB WL D
and t heo hi ginesillgdnvan xomgpsitioo wt%h ethklzea doment el ene dif®rak e vhitesredthrethan 20
tenperature of the reactive blend. In one or, nmore enbodi. s, ,the

tenper at ur BGeEe SR g ieE T O e Rt dutt (5 PR RS g eaaaee
heati ng sout%ethyleh® ol bf 1hs et s@vadlpdihatr dohpomear oxi de deconposes on
heati ng and nerates free radicals 10 that react with the propyl ene-based
el ast oner Eoblr Erh_genﬁraép\?rﬂ @ﬁ@%ﬁ‘%@&ﬁ%ﬁiﬁ%ﬁf%&%@ o hadienr fo B e

bel i eved t habe pehoRtdasyafiteetd/de RLQaYIRNDyRaeMd BhASITMER. #Bhgle,
propyl ene-based thernoplastic resin to different extents and by different

mechan?® s thenppry gpe-bged; daspanare (aadhavh dt MEBr sk mgesuradrigeqrdingdo dispr8pM Bt e
condi ti 0ns yoR¢ DITBNIY Vi3I U P, HEHALaP 0ChARI, |BURE BV FRENPASRAy 0.5
thermopl astic resin (a process known as Vi s-bréaking) and thereby 15 Treduce
t he nol ecuflgimmengm othThempusiiroxiteat least Bl degwmind Inghese 90 othep awbodimentsrethhy | ene
segnents o I e ’ i:nk the chains
ang ther ey LB AR L e P e B o Tt
Also, it iR i elrednd ratmofer @aodakingsa thecrapyierersisedodladidrecr prao pyven evcighs ed

i th oabn bue DR en &l WS R AT SR ERY s EENE o™
Wi th edch uger K R R i HE>9 4
constituenig Bt ihuPh @ekaRBOMBO0 Ro/Rlol S AL BnE eSS ths QM%B?Ebd'u'E‘% esthist
(i.e. a bl ock of the propyl ene- based el astomer and a bl'ock of the

propy! ene- b@slagdmbizandidtes tthdodif®hid h .M, 0058t §¢ tohdsutuwe xpemliedl y been

di scovered that by maintaining a higher tenperature and sufficient
residence time at this higher tenperature and/or high-shear m xing,

advant ageous product results. This unexmected di scovery may stemfrom a
difference in the way that the 25 peroxide interacts or reacts with
propyl ene- based el ast onmer and the propyl ene-based thernoplastic resin. That
is, the peroxide may react with the propyl ene-based thernoplastic resin
nore qui ckly, under |esser shear, and at | ower tenperatures than the

. o o .y Y o " e



described with reference to the deconposition of the peroxide introduced to
the mxture. In 5 one or nore enbodi nents, the conditions w thin high-shear
m Xi ng zowe 208077188l udi ng t he tenperature and resi dencePCIrns200a/067533
controlled to achieve at |east 50% in other enbodinments at |east 60% in
ot her enbodi nents at |east 70% in other enbodi nents at | east 80% in other
enbodi nents at |east 90% in other enbodinents at |east 95% and in other
enbodi ments at | east 99% deconposition (i.e. conversion) of the peroxide
that is introduced to the blend. 10 This conversion may occur entirely

wi t hi n hi gfoogdiear hrrimei orgmae reenbbin@ehtst the p@(qmlsinbibem ahistolrien cir e sh@miberm Xi ng

16 t d t t d t
or barr el s TSR MR i TG Do 281 P e B OB e
N - Shear 1 A0 so0oRmAR! h ARk BB ERRUAC oL T N alasfeaso

m xi ng zone an out | ich may 15 i'nclUde a vent section

Wi thin thekgﬁforeuﬁiﬁfmoﬂqeyaﬁbﬁdﬁﬂléﬂﬂml\/fnrtﬂfab&@eﬂcfwéaii% Kghfe) can be used to
i nprove the devolatilization and renoval of volatiles. [0056]1n addition to
outl et 18 023]n | lrevoref oputrost elﬁ)odvmna?tlﬂhe wllqmllandwelglatn doytibuon®al index be

renmoved fr one 2 e bel,ow, via
an outl et Wﬁ] E/V%) 9“% P?(raOpggeP f e%se la\%me{ uae (aut\?le%)t%se{g%Qé% O{t/{nlefh

the extrudghp@ideds Y& YD ?a@mRLWH’n bet Qﬂ%&i{ﬁeﬂtb ebAeM A Rt dbbhtzﬁtdng Nn ¥0r
renoval of volatiles. [0057]It iI's believed that the free radical

deconposi t fBpedyncnthebopet.8kd dheuhdy produce vol atil e gases such as nethane
and hydr og j2s i y - . Su a b . ted
gf624 %(%ﬂn 3 ¢ QS’[QmRr%ﬂ%ltHQ rﬁ&ﬁ&%?\gglﬁ% Q%reﬁdy@ i BRllechlaM

acet on al coho uch as t-but al co es such as

f or mal dehydeighMikisibuticn OIWES thayl Bt fohﬁ'd AW STwaehd Rb. 4 e/053n@yzalisn Jgener at e
wat er vapor. 25 These vapors and gase i ncl udi ng entrapped air or nitrogen

that ent er ¥eisiaiebthichds incarmaredint he ffffefewévberﬁal% &y ipyrpopesed I -3 aiagsises) @hdved
as vol ati | gcGORRAIASed kﬁeraﬁﬁn&ﬁem%heekme@%@s dloﬁﬁ&var e 360aty ctshrc legnoval
of these vol atile conpounds has a positive inpact on t he subsequent
pel | eti zat flonwhichps haggin énrotioratedoley wésence tﬁedmﬁease of WBhe| practicPpesd[ofirenses
ref erence i Fi v gh-
30 shear ma)%% nglézegnne f %%ag{p(%n%@%&%égr glg#r%h?% V\Eeﬁag{%ﬁe rebgct|¥?/eelg(gmlgllll
conpl etle i tlgomatgeplsi (SﬂECf) l’oamslag re¥ateisvid0 lgkepmimeatioa chwaetagthpblegnigpedAiviio, t he
reacted bl gnd ve zon Those
skilled i n&[ f?elfrlynttlgpre? Fctlve 1}deC| et cqcc))r n\&‘cglﬁ%éﬁe(f usrlr%g rene s?anﬁﬁrgs ( eact ed
bl end shoul0#28e nﬁhatmop’ymﬁea)hseﬁeetp)mmémrmlmﬂf 1ncthenpre$emt rrmantlal mayOoe
2010/ 077769PCT/ 2009 067533t % te f] ow of fl ?I end, based
t enper at ur B REEY hETPO4NE 'S Eﬂ“ffs I e ?{é)&epélfm% H@pﬁe‘éﬁi ase
t enper at ur elastma,a@hawlﬂgdlemgdslegahmreu@er@ftxe@edﬁﬁemae td OrS. andnte@&ct i on
was sou #0059 In_qQne or e enbodi nents, an anti %ﬁs an be

ed6 Yg&ﬁ%

i nt rodd Eh RSP ANE 128 bl . 15&0@%@«%%168 Pap oA YHOICTSIAC g
ant i oxi dantokdtcRfy adsedieifer xahBRdamdd4thd Srddh erah@aetsath NMA &% (& ofABYEY ed
away from hi gh-shear m xi ng zone 16. In one or nore enbodi nents, one or
nore anti okhefaiselak e introduced together with a carrier nateri al such as a

pl asti ci zepm%ne@aegmﬁe,molgiasgg chyx&a—%a | ow nol ecul ar wei ght material. In
one or nor nt together with the | ow viscosity

mat eri al nE}P26le i ﬁp@cdlmnis mfcha piestrainehtiof cmpley expropdenrc-tascdathsinaptagtic

cuch b 2. BT B RGRSTEOARS o ARl S8y R PR & SRRl Bone

such as 2, thetmap(dbtid resohi rmbmyénettiaydd)thdmsptaht;d phenothich mmdiles bargfhradphias e

such as tri ) ert henyI hite. The,l ow.nolecul ar. wei ght
conpounds Pli‘?gi%e%gfs%“&}ieﬁ?l RJgh; “1325189% SQRPVBRISAHAL PiRaT Y f@mprise

par af fi ni Cu1€lts|c&r1$1|ﬂ§ ﬁoaﬁthep@lplwn@ubm f)f}ﬁdp)ﬂﬁfeafhi tdttath @hboSlinadneh, ol 16t wedf
above. xarrpl e_of a usef 00{ Ehat vai | ble ndeﬁ (ge trade n
SPECTRASYN B QR IP“’@H%%‘ f esm}op 08P 1 SO e PUNBERRHEOL,

after the pRbiENAIN pRttAUGIHAMGTES, IRE RINHhOXiIdRAE h&hoRlyHeds rb[%ﬂ@]'e
materi al s, mﬁy nab be introduced totgﬂ?blend mnthlmﬁiﬁ?egﬁiu er, the 20
reacted bl Bwaﬂrray I ﬁ@réalm sampedigsifp.ethp Eenyiesrhegscd dhermpplastigh pelimeis rjas alse

i ncrease t I |.e er

facilitat enlt%lrug%g?gsr&g? hi ﬁre)%@ggélggl%ﬁ%ft gla?%trougiﬁl%% & Igs'zk gci%olt&g ovvn)
Pressure increasing zone 26 may include extruder screM/segnents that are
designed to generate adequate or increased pressure. In other enbodinents,
pressure increasing zone 26 may include a gear punp. The use of a gear punp
25 advant ageously hel ps m nin ze process upsets and isol ate the extruder
fromthe pressure changes associated with downstreamtreatnent, such as
screenlng, mhich mﬁll be descrlbed belom1 Thus, |t should be appreC|ated

o . - o ~ o~ T 1 o o




blend, in the formof a nolten extrudate, is forced through a die plate
containing one or nore 15 die-holes. The die plate may be heated and/or
cool ed t owadpust77téhe vi scosity of the blend to nake it morassaovetsse f or
pelletization. Electric heaters may be used to control the die tenperature.
Alternately, tenpered oil, water, steam and/or other heater transfer oils
may be used to regulate the die tenperature. The extrudate fl ow ng out of
the die holes can be quenched using a rapidly flow ng streamof water in
the water chanber of the underwater 20 pelletizer. In particular

enbodi ment $hegend) Medtter 2insthid-d chréo@ne rhanibel- 1 -hentwwrt enctlydw-pahtehd) & Idé:teylpl ate
and i nprov el letization nbodi nents,. the n

er of
bl ades. on (W Al g Ay, et PRR T ot ERR (B tRS bt BN R 7.
In these Ogo i 438 R oty Pt ighe P B AAS, det@ibREAHRE, 07 QlithKNiyv es
adjusted to obt ai n esired pellets. [006(% In parti ‘cul ar enbodi nent s, the
water is tCegtiettfms.th (or includes) an anti-block 25 agent or d| spersant
These agents assist in keeping the pellets from aggl oner at i ng.
parti cuf ar [38lodi Fepes or awre pubednes.ahe ppwxttas-bassd dhapeplewiy Myrtlﬁe can
pel | et zer  Jat,of &etmg{}éagar%ﬁana@%gpﬁoae Moo AARTLLALLOPTs LEDGH P ¢ he

water in |ch the “ext te1s et|z IS C

refri ger al LafdAUE Grealdh (L 18CTOIE t@gp%si'dme@te%nbohmn%se@ﬂeemw%ﬁe pfsed he
water is 30 chilledto tenperatures bel ow 50C, 1 n other enbodinents bel ow
40C, in ot Hermaibddiprlenes Gellove Bdta;l tiaf ivtchethae 1BEE, ienthsr bebalim@oCiesand i n
ot her enbodi nents bel ow 10C 20&: %7769PCT/ US2009/ 067533 [ 0068] The

pel | ets naghalflﬁ%%cbeldclapmeeen?wramg% bivater to a spin dryer, shaker
screen,o Vi [Yo2d] NYLEQRVEYre eﬁﬂ)dﬂnﬂérﬁ@@het{ﬁgpﬂétﬁéecfased(}ﬁer%bﬁﬁtlcq{o Infgs ARPHE at us
where the water can be screened out using centrifugal or gravitational

]1: or ces. Theh%f’éFelﬂé?%bYrﬁ%' Hr e iheaqualeioens parptar ghangifpolie 1@@8}6@ P@@%ﬁ?@tég(%;a@ﬁd f
i 5
the  pel 1 et £ 0 T, B8 hoghisatiedtfihn SavgLeral s RN BaCoEmmeredt 1y °

conveyed t thah0h@i/gas Btasredby HIOS, which may be designed to provide
approprlate residence tine and/ r .bl endin ro ide a unlformS|ze for

packagi ng. [%PAY pr Ju et raffornen %mﬁ%kar@gzale% dheragRiRicoPOXRF HBAY d
boxes. 1Al t gicnAt | ¥Rtallinet HY KL ttall'i@YpéWmlm@adﬁfj o of Andr@i dnftBlBnentsORSe OF
bul k bi ns for transportation product may be packa ed in bags usi ng
manual 10 BRlymems o &d qbaagﬁeﬁ@dnhxzm ﬁegtalélrnty fob r o gt |4deays\é%1ght ma@gwhg
equi pnent . By QG&ls %%a@tcﬁﬁ}é'tﬁzt Weisht, [PAER} LhvoMmeART £ (EPBHTBRE $n ofthRE

pol ymer blend resulting fromthe process of this invention are
char act er i gmbbdyperinent deashroiDo é?dvaﬁlghfge@lﬁ@tepmperbm &SC. | Crpsiellinity mpayebe

by asTin D ST 5geb B BROKIERPSIEDL Y BpE bl b Bl up e SIEREL Rer

enmbodi gént &'y&tallihepdymﬁom'qhm assumadl tobh a9 Egilfwdionarit pol&propﬁal&t 100 dg/ m n,

in other e ts at st 15 t her _enbodi ne nts at, | east 170
by o e an DB o B e Bl 08 b3 Raf BBt dperpRi ho SRR n s s s BRT
enbodi mant Bav1ﬂg1zebﬂasedl tanfd¢ ofmoat@arofeighandbehdchurytchiecd Bss biobd rangOOf M@Rm n,

i n ot her epbodi rre?ts | ess tha §g i n ot her errbodlnggnts lﬂ\@ %han 400, in
ot her embolPnERIYIcEhq BORYIERE @GHP?PI@PH&D B M heRts? Falfassh’
dg/mn, i ndghﬁ'@ﬁn giboghiRttd as&sﬁmagnﬁi%@n 6@éndnbodaiéhtd 4 1&@&@@/@1&&3@@& ment s
| ess than 210 dg/mn. Industrial Applicability [0070] Thg%)ir nmer_ bl end

resul t 2hg mrqs%rteﬁ@c)ﬁrreeféetslew V(hﬁr%thp MFethﬁrwswe@aqserder@&P 1238ep bl e
non-woven ing 25
conposi ti ofr(1 @’nggﬁ?:nc?ﬁlggeeogﬁanu %@?ﬁ{lrg&gg twg%&%?‘{ agégtsdrl%%fla n 4‘& gfo}(l}gﬁmegg%y
weavi ng or hbondiMiR oﬂ'hes Tbant 2,080 dgimpr, dm@her ermﬂopdl}n@nadcﬂs rtﬂpar’ﬂiOngmyn,rte@ﬁani cal
or aer Odynan%odbmerﬁ\,\ﬂeg tha 2§d]§g/f 5nb?1{ gth OE{H?E:% s J& qhanaR)rOI(fé§m191 ndkle Bl esent

i nvention act tire 16] ?ec nrque an a7 ot Nent

the art, n‘&nyodnileMMeesWhaﬂi 60 vighdm Ivﬂmvmﬂle BOTR emermhred a&puﬁ\{gomdmm Do.ﬂ)mrl
fabrics naé bg produced by spunbond non-woven production |ines 30 produced
by Rei Penhad8&s @hiflCe co., of Troisdorf, Germany. The Reifenhasuer system
utilizes ajpbgt dipcns rﬁo%@@xﬁbc%&ﬁexﬁ§ tﬁeep%gﬁ’;ll&fé Haﬁbd@h@moﬁ’@&tﬁ%lﬁl%rs tha$80, 142.

[0071] I n one or nore enbodinents, fibers produced by conti nuous
filanent, ehardettizedb imMouss Fam abasihf) tapgbost éﬁ@(}ekg/mb@r arfdop pitcr enbed@pis ques.
For exarrpl e, the polynmer WD 2010/077769PCT/ US2009/ 067533 nelt may be
extruded through the holes in the die (-$pi nneret), which may, for exanple
be, between, 0.3 mMmto 0.8 mmin dianmeter. Low nelt viscosity of the

pol ymer may be achi eved through the use of high nelt tenperature (e.g.,230C
to 280C) and high nelt flowrates (e.g.,15 g/10 mn to 40 g/10 mn) of the
poI yners used A reI ati veI y Iarge extruder may be 5 eqw pped W|th a
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[0073] Partially oriented yam (POY) is the fiber produced directly from
fiber spinning without solid state drawing (as continuous fil anent

ment i onedwabkowa)7776%he ori entati on of the nol ecul es in tireTiiSb@w/06E380ne
only in the nelt state just after the nolten polyner | eaves the spinneret.
Once the fiber is solidified, no drawing of the fiber takes place and the
fiber is 30 wounded up into a package. The POY yarn (as opposed to fully
oriented yarn, or FOY, which has gone through solid state orientation and
has a higher tensile strength and | ower el ongation) tends to have a higher
el ongat i onframchbbavidn td elsac Hoy ke/MbBle2 OTHeY thay 468 BEThusAa024 B9 4333 oButidue 2l

Conti nuous Filanment [0074]Bul ked continuous filanent fabrication processes

fall into towebdyadi®0tkeymele, ambin othep cahedimgnts stbewsS0 o abeytaipfl leg/mpls. as
two-step p , J un at less than 1,000 mimn (3,300
ft/mn), uélggﬁ%%?b%,%é#?nﬁﬁwﬁﬁﬁg?%@g on a package. The yarn is drawn 5
(usual ly i H08%o silhgesipykne bidsd|thadibplosticapatmaérs meayc bé Ispathesizee Xtyuwsinge an

W ndi ng. and_dr awi hg . speed re lLimted by.the bul king or texturi zi devi ce
to 2,500 niT 1 CE, B00TT LA gl n R Rl b ptsapersscaliion
secondary butyst dillited ad,i Bingr@gilyst egtgprsonph adcawehtioahlZiegicnattConpmgle-site

processes incl ud ne-ste in/draw text (SDT) processes. This process nay

D ov do- beParoTdfini s B BralEind” dual T eyRmG Haat ST Pboess

They are spéliyhatizingl@cfi® the one-step CF process, except that the bul king

device is In-line. Bulk or texture ma change yarn appearance, separating

filanents HRd*addimenersbrimeEnts ererifas bawd thamaelatts praects rrelyariethppear

fatter 1§ bubki@iihe ﬁ&@%@m@ AR asliQcal %b%fopy@ﬁé.! Gitsi R pRb R EGE 288 hiich ude
Sp

two processés: traditional and conBact . inning The traditional process
typi cal |y flenstsy olelsom weous f 8§do abopt BP baisei wih the sgsfy wetagticiodtpronyte Wryieg ng
fol | owed bi(déﬂs)ty@ff?%'él ut 8.9965 2ndas ¥1 Bicpi sh application, crinping, and
cutting into staple. Filanents can range, for exanple, from1l.5 dpf to >70
dpf, depenBgregiden t he application. Staple length can be as short as 7 nmor
as long as .25 1n. 8 in.).t ui he application., For nany
ool oat 1 oDt nekhPSichd of BePhesat bRl kb LBBoEEC B v 8 B

over - f eedi agbddieeritgwsefot peraxidteanhidealiad tist uhf dreakatown @i.b. gzgpar sevef) the p
rolls. The qgver-feed folds the tow in th 0X,, f.orm bends.or crinps in
he 11 amehUimern Sods s aen i nelelstet iy SRy mel@m iy BRER FGORE box.
TheI MWV dM/me a@ﬂ@nﬂf&&fsf&ttﬂcmdﬁl@nblﬂﬁbt iﬁfnittsdlneo, rd@sliyg pe@Ridas. f Eﬁ'&m}ﬂfd ﬂilplu&éb la,bi lity,
anpl i tude, an ase . .of crinping. Melt wn Fabrics 25[0Q76] Mel t own
fabrics maff gwi—%%%—%ﬁglpﬁpxsﬁgﬁéanﬁ PRFeHEEM HaPFRYidFi bel scdilanedicy fT¢ he
range of 20ya19v10 udditemams LUPHREIX th aRk&hs. of nelt blown fibers may be in
the range of 1 to 10 mcrons, or in other enbodinents from1l to about 5
mcrong! T ! webs formed by these fine fiber dianeters have very
smal | por eiisges #RALLARIGFHAL B B XS RHEN B3It fn L EBPSLIRShe FOT
exanple, in the nelt blown process, the extruder nelts the 30 polynmer and
del i vers i blends oA thveineentiog masl conpuip nuciéatingragantspwinshden by present hieSOnto 1408h

pol ymer at i al me i i e
ol Lon pal Par S Yu WHEBLBEH fr 8 bk SBAROMon PRt RS FodE AFD, o1
vel oci ty aexan(ptakdddwn peooas sndralg Alsmaotheratucleatinpiugentaimay niag bel byipldy @avwsictand,

in conhlnatign w th uench air,.solidifies the fjlanments., .V

20101 095 7 e ParEl3uHb MO St o B e s ekl TR o cuede gt

t akes 8' acgcldé mivﬁmmmlsg&mmﬂf?lm etnldel\l/ldia&.aﬁﬂli?esg(%.%i,gﬂill@?ﬁ%@ d(Mmm EI? ant

" ; » =00, S The. B Y ;
e oo e b BAeo e e s bR i i S TR0 Bl oo’
mm (8 in. t@erdivalMienfidl@MIhhe spinnerets. A larger form ng distance may be
used for heavier basis 5 weight, higher |oft product. Melt blow ng may
require veld3pi ghFrigher. g| ‘(ﬁﬁe%’a_toé qdéguyﬁ% nayc he dgearprigied grieather ez g/ 10
mn, tgyobyalRhdiNdold 183t RRAS! (B BlchiDehbsrs, &ld BBHAN ML e«%ﬁéhs'%éuﬁ}%?s.' BWeas 20

9/ 10 mn can be used at a higher processing tenperature in .

enbodi ment additSise isdudide tbr Ragmple, stfldlirer} sprinxbond, oHerspudisbndeds. fRriveary andicl ude
fibers pro f.or - y et h X{: WS . r om
ci ther o 1 oo oA b b B BB Phh A PRI, ahd

smal | er sppmnplriess Otifeorddersple aschspeesing aggntadof examps:, A0rdvwak 5 caMilsebe
exiting the spinneret, the nolten fibers are quenched by a cross-flow air
guench system then pulled away fromthe -spi nneret and attenuated (drawn)
by high speed air. There are generally two nethods of air attenuation, both
of which use the venturi effect. The first draws the filanment 15 using an
aspirator slot (slot draw), which nmay run the width of the spinneret or the
wi dt h of the machine. The second nethod draws the filanments through a

o o e e r T 1



fabrics nmade fromthe fibers) at tenperatures, for exanple, between room
tenperature up to 160C, or alternatively to a maxi num of 130C for a period
bet ween awbewimeecwnds to | ess than 1 hour. A typical anmealtisegoperssdd is 1
to 5 mnutes at 100C. The annealing time and 5 tenperature can be adjusted
based upon the conposition enployed. In other enbodinents, the annealing
tenperature ranges from 60C to 130C. I n another enbodi nent, the tenperature
i s about 100C. [0080]In certain enbodi nents, for exanple, conventional
continuous fiber spinning, annealing can be done by passing the fiber

t hrough a hehided C@hbm(@ﬂdemynsmbyhﬁuwehhaiﬁﬁhap@lﬁﬁ&khﬁmeohkmﬁnwemmkonal

anneal i ng technj ques nneal i ng esir cconpllshed under very
ow {1 ber PGRRRSHSEB? SHTER S R g6F S Per e T SaVRLE o | mpar ¢

el asti ci ty[gogstt held ioh€ror hbreN@AbNIMETNs, PisORESHPSaidd RR1MMB bthoSUBbrhpouRa@S SES

t hrough a cal ender to point bond, consol i date) the web. The passage of the

unconsol i dEPEquEbLHabLRE éttfoweﬁtﬂtlt] ghe eolyBeH ety o Hefelibest (Lee e RrOBYISRChi gh

t enper ag ur @as@@)éla@f%m%#&f Itﬂd%reﬁ’rt)pﬁ&le%@&fitheﬁﬁtﬁalefshpQESlI%and/d}Cﬂ’e@laﬁﬁdlﬁgﬁ) hrd
elasticity of the non-woven web. Simlar to fiber annealing, the non-woven

web may deBicreAlp pigatede cimyrfpehefdhefibier In dise err@hwntbedlmentw%ﬂ sihpidhkage
of the web i

enhance th%Il 2: g@%tlg%%g?w %ﬁtlgéié& 2(?)‘%1 H\%?/Cg%P\)ANBEQW ‘%1% erfagﬁ% %Q&B) 0 tﬁe
bondi ng cabwfader Twick afesperals uneludardees af:lldoanmlie@@s digrlas8dGn Hendanolt lnér
enbodi ment NpeLALUre i.S ut he akin er re.20can
bo. ad ust el FRFHRIREERE el 1?02 050 1 PRePIAEE P "B L
fabriCSOOfmhhbsphﬂﬁﬁﬂﬂmhﬂMﬁkaOﬁu@mﬁd@eNaﬁﬂMﬁwmﬂ)lﬁu&ﬁméfakmﬁmmH¢CHUWOnS

bnal or o1 nPRHERCEr O NS i e T RS oot Rl it S

apparel . | aupaiitié,calloaramitifleynd emauleeter@t oyed as the dynamc or stretchable
conponents of these articles 25 such_as, but naqt Ilnlted to, the elastlc
fastening H¥Ads. Piheot AGHISTORAEN ST EHIMG b&rTame FEHINGY RS T s nay

be fabri cal@ehniZiPorQuheife RERLEFEIEME A ERALISe NocBRURY, SuRUERdas, ProcHsGAs
gowns or aprons, bedding, or simlar di sposabl e garnents and covers.

[0082] Ih otiHerng ﬁlw&iewéﬁwsafor?memm%a@ﬂawa nfayissodselede fillwss pdéyepinfoseing he
present i ntﬁ%{é}lhlg nelthenC eQQn@éigplltd%}{ CB raltr&lnfﬁ,{oa H&cﬁti\%f. ]{E%cél,nt%tﬁé ﬁ@ﬁh@ For
exanpl e, particular applications Olnc e use |n unctional | ed resi ns
wher e t he sashennbleekn clagbialeg cdeinmbertwinetet m@et siti¢ac allicyte,cdvarbiati onsothergpinandh

Phectrel. OO LARESILSHINGL 001588 SO RO B

conpr|5|ngag$mxﬂbhmmgumg to a reactive extruder a first polynmer and a

second  pol orman ini bl end ere the first pol r is a

o opy! &he- 1030k e b aRer Rebtfinagapobs sy, s etioghtns SRFRencrabr i ved
units and ﬁmh@zatof(lf)vofdi&h@’@ ,th@Sof@ie higd e dhdagr or tk Rgmesife d’iﬁﬁ@ﬁﬁi@ﬁt&ﬁl
according to AST - 793, t han_8 t te rature of |ess
than 110C, {W@P@ eexa%u%dﬁwsqr@ﬂgmp%%g@g@s Hhepopy) ﬁ@?haﬁfﬁﬁﬂﬁg a
el t tenpemay BEadddd if%ER8Ss HchlabQbo@ds & 4wat 40f vl weiddn ih BtRX 6@B&HiIRENS0
J/g; (ii) after said step of charging, charglng a peroxide to the initial

bl end to tﬁ@@é‘l‘?9utflot|9rhb9utr286{‘t:‘t"?1€]et Hrdeif iher pmpydiggnts) fem abgut hie abewckivby 10
blend at ay,timw ih3h@ichihy @%auﬁen%semgﬁﬁy p%ﬁ@@ﬁarr@fifﬁwwﬂt Ha) ob ety (1)
subj ecti ng the reactive bl in oné or nore barre igh s

m xi ng; (vpurifedmarifiie gily mey tnehlﬁeg@@tgr thap T 0%hendrie gther vrebQﬂueﬁds geatgr than

t enper at ur u e d . | @east 509 t. er

t her eby fo?(h?a%%ﬂgg%t ggtlt%ﬁenggg@'s%?ﬁrf@sl ra:ﬁgt %r%g(ﬁﬁog\%&l rlg'?%gofﬂ’ %lhg%roggg %

bl end t hr 02@]15/(15)0&64% 2006/6247382, eI(K)6tO@473”3dr ead éOOdite336i99rewhf¢ht art hecotrpmarbd ve
blend is s ted. to t g renDV| unds
From the SR 0H THFSREE Of oohgr PRRGHod i Brie pEgnS S RoRM

ant i oxdantisetl@s tahaerrfeeaﬁ‘aemnlylresmmm forgelivérinpems iongndré Mprddédng tofthd heruﬂaact ed
bl end throH h one or ﬁarrehs; éﬁg%ﬁfter %Fld stggygf i ncreasing the
flow rate, %ef‘%%linﬂtj R ”Pléé.’ ¥ B3Y Bf RYOYH 8 Gy Bracerid CgUF¥Ehs to thereby
remove unwanted contam nates; and (xi) pelletizing the reacted bl end.

20[ 0084] Par agr aph B: The process of paragraph A, where said step (V)

i ncl udes naintaining the tenperature of the reactive blend at a tenperature
sufficient to deconpose at |east 70% of the peroxide. [0085] Paragraph C
The process of paragraphs A-B, where sai@-step (v) includes

mai ntai ning the tenperature of the reactive blend at a tenperature
sufficient to deconpose at 25| east 90% of the peroxide. [0086] Paragraph D:
The process of paragraphs A-C, where said step (v) includes maintaining the
tenperature of the reactlve bIend to at Ieast 165C [0087]Paragraph E: The

o o A —~ o o .



charging at |east 3,000 ppm peroxi de based upon the wei ght of the
propyl ene- based el astoner and the propyl ene-based thernoplastic resin

conbi ned.wpQoBQy7Pwpagr aph H: A nmethod for form ng a pol yogrusbéoend;sss he

met hod conprising: (i) 5 charging to a reactive extruder a first polyner
and a second polynmer to forma blend, where the first polynmer is a

propyl ene-based el astoner including up to 35% by wei ght et hyl ene-derived
units and a heat of fusion, as determ ned according to DSC procedures
according to ASTM E-793, of less than 80 J/g and a nelt tenperature of |ess
t han 110C, FeheitontdiBlarkcond pol yner is a propyl ene-based pol yner having a
melt tenperature in excess aof 110C 10 and a heat of fusion in_excess of 80
Vg (1) Wb EmesdERs of errgrg  TERE AR g s SRrERI s K RETRNBRA 1 o
thereby fopstyder Blakdsi Videld @BEods(iniduklycaadisekpd@dyNRodiRapblldtSoDihe PElyaer a
flowrate through a series of barrels within the extruder; (iv) subjecting
the reacti blén%wgﬁd}la‘ien tesheolegicallyr asehlr poperticy gnglpre sHsatagepys mgplt doy

mai nt ai fi NghethRich BB AL RME Broplrtibdand BAQlihY &hablcRAGiAt a tenperature of at

| east 165C for at |eaSt 5 seconds and thereby forma reacted blend; (vi) 15
restricti nfPOftlow Paeeoromorchempedimertsl 4| dadrresshio diylsnignre cotr beofescrbad rwits t o

i ncrease t i t t I Ny | j.&C J ar

m Xi ng; (vfk‘i? r%cgqn%yl gl c%%rﬁl)eélgﬁgipkqlcr%%ﬂotelﬁghé‘z%%gﬂg%bérg%é%rﬁa?ﬁeaésgﬁ%%%e

bl end; (vi intrpdiced mothue progylame-based dxirdemastit gesithwithmac bett] hdaeieh 17 iwithin a

i ncreasing._flow rat the reacted .bl end thr h one.. . o arrels: (x)
aftersar der Bl S he SR S RLRA SHR D EHER A RoRLoRE, PRy

t hr ougho onendothe msirecaciceridsd tia a feed tipyat 20ng erovise merunap tfedesontiam lost-as; and

(xi) pelletizing the reacted blend. [0091]Paragraph |: The process of

bar hoh aph HEEling: SR HE SIS TP Pt PHOSSUTar Tt RO R 't ok e of
the reacti y@afalegngt té s@nd RORBNAIr UK QifRtendloch@RStalchBake bafudat Whashddkd at
seconds. [0092] P ragrapr]WJ: The procesg of paragrgphs H 1, where said step
(V) i ncl udEBECA{ons nisgcanmiEus iRy aby mec-Bpsticpsd ruaplpttigech usig &sids-

t enper at ur giifde@t | east 185C for at | east 20 seconds. [0093] Paragraph K
The process of paragragh; HJ, where said step (v) includes nmaintaining the
t enper at ur D431 t héhessakilied e e ardvilltaly apaippeicahiirtee wirodyctipp gEthe pBBONRHr  at
| east 30 s ??csinstoa[lgﬁg%]:ﬁﬁ"oﬁigfd@Bhthle:ext « Y S6ESR: AlenRRGAGEAPHENS: [y o Wher e
said step (111) 1 ncludes charging at least 1,0 ppm per oxi de based upon

t he wei ght tusfblingdlepdepyidethe bbrad edn b ghargereto thndxtruder pitbpy|depratibgfreon the

t her nopl ast | Si ' 7 0 33. .

[0095) Par agt ey The EESERL A8, sl AU LSRRI RANR AR Jor pstonss

i ncl udes chastgibaghaatof beast m@ e O0hepplynpes mxy bepbpsatinutlsofirst Siggewdillgived b t he

propyl ene-based e] astoner and t r ne-based .t her nopl astic resin
bt ndll. FOUS6 RSt A R, o S o B LB P BERLETERT any
of the pL et GoRehchic m@lga“naslpb@oﬁdw al{tﬂi&a(ﬂéﬁal Jagarnapzifhe]? Stal?rfih@efrmfr@plsjsttoii&fs. of |
paragraph N conprjsing at |east one hlqock segment the first po r an
bt Toast oNEvBIaE CSTRGhetdrH It e DY S&&ﬂag&r@ﬂm %@‘Q’S]CPW%PH&% 4%'155
denmonst r at gott§een PRAGIIERI'0br igrRUas &t mbR¥ERL 108, tdexh@pleow g @xanpl es
have been prepared and tested. The exanpl es should not, however, be viewed
as 10l i i t Phiginecheheriigenerpdienis aferirmply itgnbled necprain wsumbling Bk ordn poibbet i ne
the i nyent bfer EXMELIER o8Bk hed wHf AR BIALERS rieByARERY JRAGE bR the
present invention was denonstrated using a BERSTORFF ZE-90A (Berstorff)
co-r ot at i nhgatddriuelr thas bixner, meigi ai-the Ingwdertsradsrand Thes I8 ethgyohgradientgid/or
propyl ene & - ini.ng about 15 w % of et hyl ene was netered
into the fglglger%%uE}%éatﬁlggghe?ﬁg}%%ﬁ%der using a |l oss-in-weight screw feeder. A
pr edom nantd0¢4]i sofTactdnouhombpobyyterc-lpsddy plastpyke netrodaseds edthi ptopylehebsadre
feed throaf _using.another |oss-in-weight screwfe r. The blend.was

treat ed by HRESARI S Ph e PUlE AR o e S Tero BRDaREEHAES 1t ne
tradename bAPERGXorE Odmtfollirkeind)the Thendbachudts aedéas0ns pesebpssarih] éd odrr

20descr i beg |0 Tabl & i K3, by SRS MHIPSE RS SPRL AR B\ e ™

and in other embodiments at least 80 parts by weight of the propylene-based elastomer based

upon the total weight of the propylene-based elastomer and the propylene-based
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Cunul ative L/D 1 Feed Barrel 450 450 5 2 Top Liquid Injector 450 900 10 3
Top Liquid Injector 450 1350 15 4 C osed 450 1800 20 4.5 Transition 90 1890
21 5 Top wenn1uB@762340 26 6 Side Feed 450 2790 31 7 C o®eu/t42@9/067533

thermoplastic resin. In these or other embodiments, the blend includes less than 98 parts by
weight, in other embodiments less than 95 parts by weight, and in other embodiments less
than 90 parts by weight of the propylene-based elastomer based upon the total weight of the
propylene-based elastomer and the propylene-based thermoplastic resin.

5 [0045] In one or more embodiments, the blend includes at least 2 parts by weight, in
other embodiments at least 5 parts by weight, in other embodiments at least 10 parts by
weight, and in other embodiments at least 12 parts by weight of the propylene-based
thermoplastic resin based upon the total weight of the propylene-based elastomer and the
propylene-based thermoplastic resin. In these or other embodiments, the blend includes less

10 than 50 parts by weight, in other embodiments less than 30 parts by weight, and in other
embodiments less than 20 parts by weight of the propylene-based thermoplastic resin based
upon the total weight of the propylene-based clastomer and the propylene-based
thermoplastic resin.

[0046] In one or more embodiments, the reaction extruder includes those extruders that

15  can perform reactive extrusion. These extruders include those continuous mixing extruders
known in the art such as single-screw extruders, co-rotating intermeshing twin-screw
extruders, and counter-rotating non-intermeshing twin-screw extruders, as well as other
multi-screw extruders. These reaction extruders generally include a series of barrels that
when connected form a passageway or conduit through which polymer may be conducted.

20  The passageway may include two or more screws that are adapted with a plurality of
elements that impact the progression of the polymer through each barrel. For example, the
clements may primarily convey material though the barrels, they may serve to mix and
masticate the material within the barrel, and/or they may primarily serve to restrict flow or
induce back-mixing within one or more barrels. Once armed with a desired mixing sequence

25  and strategy, those skilled in the art will be able to readily adapt the various clements of the
various screws to achieve the desired sequence or strategy outlined herein.

[0047] With reference again to Fig. 1, the initial blend is then conveyed to a barrel
location 14 where a peroxide is introduced to the initial blend to thereby form a reactive
blend. The peroxide may be added as a liquid or a powder using separate feeders.

30  Alternatively, the peroxide may be preblended with the propylene-based elastomer and/or the
propylene-based thermoplastic resin, or with other ingredients used in the process, and then

charged to the extruder.
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[0048] The reactive blend is then conveyed to a zone of high-shear mixing 16, where the
reactive blend undergoes intense mixing and masticating. This zone may include one or
more barrels wherein the rotating shafts or screws of the extruder are equipped with high-
shear kneading elements, as well as optional reverse and back-mixing elements that increase
5  the residence time of the reactive blend within high-shear mixing zone 16. The combination
of the shaft speed and the high-shear mixing from the kneading elements elevates the
temperature of the reactive blend. In one or more embodiments, the temperature of the blend
may also be increased by the use of external heating sources.
[0049] It is believed that the peroxide decomposes on heating and generates free radicals
10 that react with the propylene-based elastomer and/or the propylene-based thermoplastic resin.
It is also believed that peroxides affect the propylene-based elastomer and the propylene-
based thermoplastic resin to different extents and by different mechanisms. Namely, it is
believed that peroxide, under the appropriate conditions, primarily serves to sever or crack
the propylene-based thermoplastic resin (a process known as vis-breaking) and thereby
15  reduce the molecular weight. The peroxide is believed to also impact the methylene
segments of the propylene-based clastomer to branch or crosslink the chains and thereby
increase the molecular weight while lowering melt flow rate. Also, it is believed that free-
radical chain ends of the propylene-based elastomer and the propylene-based thermoplastic
resin may graft or react with cach other and scramble chain segments, thereby resulting in
20  constituents with block segments of each respective polymer ingredient (i.e. a block of the
propylene-based elastomer and a block of the propylene-based thermoplastic resin).
[0050] It has unexpectedly been discovered that by maintaining a higher temperature and
sufficient residence time at this higher temperature and/or high-shear mixing, advantageous
product results. This unexpected discovery may stem from a difference in the way that the
25  peroxide interacts or reacts with propylenc-based clastomer and the propylene-based
thermoplastic resin. That is, the peroxide may react with the propylene-based thermoplastic
resin more quickly, under lesser shear, and at lower temperatures than the reaction with the
propylene-based elastomer, and therefore the advantages associated with the reaction with the
propylene-based elastomer can only be achieved with higher shear mixing, higher
30  temperature, and/or longer residence time. Thus, while conventional practice may have
sought to extract heat from the blend via means such as water cooling and/or use less

aggressive mixing profiles, practice of the present invention includes maintaining conditions
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within high-shear mixing zone 16 so as to achieve sufficient peroxide decomposition to
achieve desired material properties.

[0051] In one or more embodiments, the temperature of the reactive blend is maintained
within high-shear mixing zone 16 at a temperature of at least 195°C, in other embodiments at
least 205°C, in other embodiments at least 215°C, and in other embodiments at least 220°C.
In these or other embodiments, the temperature is maintained below the decomposition
temperature of the polymers or that temperature at which a deleterious amount of gel will be
produced. In one or more embodiments, the temperature of the blend is maintained below
300°C, in other embodiments below 270°C, and in other embodiments below 250°C.

[0052] In one or more embodiments, the residence time that the reactive blend is
maintained at the specified elevated temperatures may be at least 5 seconds, in other
embodiments at least 10 seconds, in other embodiments at least 15 seconds, in other
embodiments at least 20 seconds, in other embodiments at least 25 seconds, in other
embodiments at least 30 seconds, and in other embodiments at least 35 seconds. In these or
other embodiments, the residence time that reactive blend is maintained at the specified
clevated temperatures may be less than 90 seconds, in other embodiments less than 80
seconds, in other embodiments less than 70 seconds, in other embodiments less than 60
seconds, and in other embodiment less than 50 seconds.

[0053] In view of the foregoing, those skilled in the art will also appreciate that the
amount of peroxide employed is another variable that can be manipulated to achieve the
desired reaction. In other words, the reaction sought between the polymers within the blend
and the peroxide may be contingent upon the temperature, the residence time, and the
concentration of the peroxide present. In one or more embodiments, the amount of peroxide
introduced with the blend may be at least 500 ppm (weight), in other embodiments at least
1000 ppm, in other embodiments at least 1500 ppm, in other embodiments at least 2000 ppm,
in other embodiments at least 2500 ppm, in other embodiments at least 3000 ppm, in other
embodiments at least 3500 ppm, in other embodiments at least 4000 ppm, in other
embodiments at least 4500 ppm, and in other embodiments at least 5000 ppm peroxide based
upon the weight of the propylene-based elastomer and the propylene-based thermoplastic
resin combined. In these or other embodiments, the amount of peroxide introduced with the
blend may be less than 10,000 ppm, in other embodiments less than 8000 ppm, in other
embodiments less than 6000 ppm peroxide, in other embodiments less than 5000 ppm, in

other embodiments less than 4000 ppm, and in other embodiments less than 3000 ppm based
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upon the total parts by weight of the propylene-based elastomer and the propylene-based
thermoplastic resin.
[0054] In other embodiments, the conditions within high-shear mixing zone 16 can be
described with reference to the decomposition of the peroxide introduced to the mixture. In
5 one or more embodiments, the conditions within high-shear mixing zone 16, including the
temperature and residence time, are controlled to achieve at least 50%, in other embodiments
at least 60%, in other embodiments at least 70%, in other embodiments at least 80%, in other
embodiments at least 90%, in other embodiments at least 95%, and in other embodiments at
least 99% decomposition (i.e. conversion) of the peroxide that is introduced to the blend.
10 This conversion may occur entirely within high-shear mixing zone 16 or the conditions
within high-shear mixing zone 16 may controlled to allow the desired conversion in
downstream zones or barrels.
[0055] As shown in Fig. 1, volatile compounds present within high-shear mixing zone 16
can optionally be removed from high-shear mixing zone 16 though an outlet 18, which may
15  include a vent section within the extruder. A vacuum pump (not specifically shown) can be
used to improve the devolatilization and removal of volatiles.
[0056] In addition to outlet 18 or in licu of outlet 1§, volatile compounds can optionally
be removed from a conveying zone 20, which will be described herein below, via an outlet
22. Outlet 22, like outlet 8, may include a vent section within the extruder and a vacuum
20  pump to improve the devolatilization and removal of volatiles.
[0057] It is believed that the free radical decomposition of the peroxide may produce
volatile gases such as methane and hydrogen, as well as oxygen-bearing compounds such as,
but not limited to, acetone, alcohols such as t-butyl alcohols, and aldehydes such as
formaldehyde. Moisture present in the raw material feeds may also generate water vapor.
25  These vapors and gases, including entrapped air or nitrogen that enters the extruder along
with the raw material feeds can be removed as volatile compounds. It has unexpectedly been
discovered that the removal of these volatile compounds has a positive impact on the
subsequent pelletization step, which will be described herein below.
[0058] With reference again to Fig. 1, the reactive blend is conveyed away from high-
30  shear mixing zone 16 via conveying zone 20 where the reactive blend may complete its
conversion from a reactive blend to a reacted blend. Also, the reacted blend may be allowed
to cool within conveying zone 20. Those skilled in the art will appreciate that the

temperature of the reacted blend should be maintained at temperatures sufficient to maintain
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adequate flow of the blend, but the temperature need not, and is desirably not, maintained at
the high temperatures maintained upstream where peroxide decomposition and reaction was
sought.
[0059] In one or more embodiments, an antioxidant can be introduced with the reacted
5 blend. For example, as shown in Fig. 1, an antioxidant can be added via a feeder 24 as the
reacted blend is conveyed away from high-shear mixing zone 16. In one or more
embodiments, one or more antioxidants are introduced together with a carrier material such
as a plasticizer, an extender oil, or other low molecular weight material. In one or more
embodiments, the antioxidant together with the low viscosity material may be injected into a
10 barrel of the extruder as a slurry.
[0060] In one or more embodiments, the antioxidant is an alkylated phenol such as 2,6-
di-tert-butylphenol (2,6-DTBP), a butylated hydroxyl toluene such as 2,6-bis(1,1-
dimethylethyl)-4-methylphenol), and/or a phosphite such as  tris(2,4-di-(tert)-
butylphenyl)phosphite. The low molecular weight compounds that may be introduced with
15  the antioxidant include paraffinic oils such as highly purified paraffinic oils and disclosed
above. An example of a useful oil is that available under the trade name SPECTRASYN
(ExxonMobil Chemical Co.).
[0061] In one or more embodiments, after the optional introduction of the antioxidant or
other optional materials, which may be introduced to the blend within the extruder, the
20  reacted blend may enter a pressure increasing zone 26, which serves to increase the force
and/or flow rate of the reacted blend and thereby facilitate transfer of the reacted blend
through a die plate (not shown). Pressure increasing zone 26 may include extruder screw
segments that are designed to generate adequate or increased pressure. In other
embodiments, pressure increasing zone 26 may include a gear pump. The use of a gear pump
25  advantageously helps minimize process upscts and isolate the extruder from the pressure
changes associated with downstream treatment, such as screening, which will be described
below. Thus, it should be appreciated that pressure increasing zone 26 may be located within
one or more barrels of the extruder or may be external to the extruder.
[0062] Pressure-increasing zone 26 may also serve to facilitate passing the reacted blend
30  through one or more screens 28, which can be used to remove contaminates such as metal
chips, polymeric gels, and/or unmelted pellets of raw material. This step of screening may
take place within the extruder or after or upon exit of the reacted blend from the extruder. In

particular embodiments, screens are installed between the extruder outlet and a die plate.
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[0063] In one or more embodiments, the reacted blend is pelletized or granulated at
pelletizer 30. In one or more embodiments, the reacted product, as a hot extrudate, is passed
through a specially constructed die plate that shapes the product into a ribbon that is drawn
out using a rotating drum. The drum is water cooled and/or placed in a water trough for
quenching the hot extrudate. The ribbon is then cut or ground into small chips that may range
in size from about 0.5 mm to about 20 mm. The width of the die hole determines the
thickness of the pellets.

[0064] In other embodiments, a die plate with multiple holes, which may range in width
from about 0.5 mm to about 20 mm, is employed. The reacted blend, which is generally in
the form of molten stands or ropes, is cut into little pellets that are typically cylindrical in
shape. The length of the pellets is can be altered by manipulating the speed of the blades on
the cutter or by changing the distance between blades.

[0065] In one or more embodiments, an underwater pelletizer is employed. The reacted
blend, in the form of a molten extrudate, is forced through a die plate containing one or more
die-holes. The die plate may be heated and/or cooled to adjust the viscosity of the blend to
make it more suitable for pelletization. Electric heaters may be used to control the die
temperature. Alternately, tempered oil, water, steam and/or other heater transfer oils may be
used to regulate the die temperature. The extrudate flowing out of the die holes can be
quenched using a rapidly flowing stream of water in the water chamber of the underwater
pelletizer. In particular embodiments, a diverter is used to enhance the water flow at the die
plate and improve pelletization. In these or other embodiments, the number of blades on the
pelletizer hub is varied to obtain the desired pellet size. In these or other embodiments, the
rotary speed of the pelletizer knives adjusted to obtain desired pellets.

[0066] In particular embodiments, the water is treated with (or includes) an anti-block
agent or dispersant. These agents assist in keeping the pellets from agglomerating. In
particular embodiments, calcium stearate powder is dispersed in the pelletizer water to
minimize agglomeration.

[0067] In other embodiments, the water in which the extrudate is pelletized is chilled by
using a refrigeration source. In one or more embodiments, the temperature of the water is
chilled to temperatures below 50°C, in other embodiments below 40°C, in other
embodiments below 30°C, in other embodiments below 20°C, and in other embodiments

below 10°C.

-17-

75 1125 3 KB 75 5 45 RE 75 1200 3 EA 75 1 2 75 1275 3 EA 75



KB 125 5 90 LI 125 1600 4 EA 100 0.5 2 RE 50 1650 4 EA 100 1 2 100 1750 4
KB 125 5 45 LI 125 1875 5 KB 125 5 90 LI 125 2000 5
WO 2010/077769 PCT/US2009/067533

[0068] The pellets may then be carried in a stream of water to a spin dryer, shaker screen,
vibrating conveyor, fluidized bed dryer, or other drying apparatus where the water can be
screened out using centrifugal or gravitational forces. The pellets may then be screened to
remove oversize pellets and fines. A fluidized bed dryer may be used to further enhance the
5  drying of the pellets. Pellets of the desired size range may then be pneumatically conveyed to
holding bins or silos, which may be designed to provide appropriate residence time and/or
blending to provide a uniform size for packaging. The product may then be packaged in
super sacks or cardboard boxes. Alternatively, the product may be loaded on to railcars,
totes, or bulk bins for transportation. Or, the product may be packaged in bags using manual
10 or automated bagging machines or “form-fill-and-scal” bagging equipment.

Product Characteristics

[0069] In one more embodiments, the polymer blend resulting from the process of this
invention are characterized by one or more advantageous properties. In one or more
embodiments, the blend is characterized by a melt flow rate, as determined by ASTM D-
15 1238, 2.16 kg weight @ 230°C, of at least 60 dg/min, in other embodiments at least 80
dg/min, in other embodiments at lecast 100 dg/min, in other embodiments at least 150 dg/min,
in other embodiments at least 170 dg/min, and in other embodiments at least 190 dg/min. In
these or other embodiments, the melt flow rate of the blend may be less than 800 dg/min, in
other embodiments less than 500, in other embodiments less than 400, in other embodiments
20  less than 300, in other embodiments less than 250 dg/min, in other embodiments less than
230 dg/min, and in other embodiments less than 210 dg/min.
Industrial Applicability
[0070] The polymer blend resulting from the process of this invention may be employed
to prepare non-woven fabrics. The formation of non-woven fabrics from the foregoing
25  compositions may include manufacture of fibers by extrusion followed by weaving or
bonding. The extrusion process may be accompanied by mechanical or acrodynamic drawing
of the fibers. The fiber and fabrics of the present invention may be manufactured by any
technique and/or equipment known in the art, many of which are well known. For example,
spunbond non-woven fabrics may be produced by spunbond non-woven production lines
30  produced by Reifenhauser GmbH & Co., of Troisdorf, Germany. The Reifenhasuer system
utilizes a slot drawing technique as revealed in U.S. Patent No. 4,820,142,
[0071] In one or more embodiments, fibers may be produced by continuous filament,

bulked continuous filament, or staple fiber-formation techniques. For example, the polymer
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melt may be extruded through the holes in the die (spinneret), which may, for example be,
between, 0.3 mm to 0.8 mm in diameter. Low melt viscosity of the polymer may be achieved
through the use of high melt temperature (e.g.,230°C to 280°C) and high melt flow rates
(e.g.,15 g/10 min to 40 g/10 min) of the polymers used. A relatively large extruder may be
5 equipped with a manifold to distribute a high output of molten polymer to a bank of eight to
twenty spinnerets. Each spinhead may be equipped with a separate gear pump to regulate
output through that spinhead; a filter pack, supported by a "breaker plate;" and the spinneret
plate within the head. The number of holes in the spinneret plate determines the number of
filaments in a yam and varies considerably with the different yarn constructions, but it is
10  typically in the range of 50 to 250. The holes can be grouped into round, annular, or
rectangular patterns to assist in good distribution of the quench air flow.

Continuous Filament

[0072] Continuous filament yarns can range from 40 denier to 2,000 denier
(denier=number of grams/9000 yd). Filaments can range from 1 to 20 denier per filament

15 (dpf), although larger ranges are contemplated. Spinning speeds may include 800 m/min to
1500 m/min (2500 ft/min to 5000 ft/min). An exemplary method would proceed as follows.
The filaments are drawn at draw ratios of 3:1 or more (one- or two-stage draw) and wound
onto a package. Two-stage drawing allows higher draw ratios to be achieved. Winding
speeds are 2,000 m/min to 3,500 m/min (6,600 ft/min to 11,500 ft/min). Spinning speeds in

20 excess of 900 m/min (3000 ft/min) may require a narrow molecular weight distribution to get
the best spinnability with the finer filaments. Resins with a minimum MFR of 5 and a narrow
molecular weight distributor, with a polydispersity index (PI) under 2.8 for example. In
slower spinning processes, or in heavier denier filaments, a 16-MFR reactor grade product
may be more appropriate.

25 Partiallv Oriented Yarn (POY)

[0073] Partially oriented yarn (POY) is the fiber produced directly from fiber spinning
without solid state drawing (as continuous filament mentioned above). The orientation of the
molecules in the fiber is done only in the melt state just after the molten polymer leaves the
spinneret. Once the fiber is solidified, no drawing of the fiber takes place and the fiber is
30  wounded up into a package. The POY yarn (as opposed to fully oriented yarn, or FOY,
which has gone through solid state orientation and has a higher tensile strength and lower

clongation) tends to have a higher elongation and lower tenacity.
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Bulked Continuous Filament

[0074] Bulked continuous filament fabrication processes fall into two basic types, one-
step and two steps. For example, in a two-step process, an undrawn yarn is spun at less than
1,000 m/min (3,300 ft/min), usually 750 m/min, and placed on a package. The yarn is drawn
5  (usually in two stages) and "bulked" on a machine called a texturizer. Winding and drawing
speeds are limited by the bulking or texturizing device to 2,500 m/min (8,200 ft/min) or less.
As in the two-step CF process, secondary crystallization requires prompt draw texturizing.
Common processes include one-step spin/draw/text (SDT) processes. This process may
provide better economics, efficiency and quality than the two-step process. They are similar
10 to the one-step CF process, except that the bulking device is in-line. Bulk or texture may
change yarn appearance, separating filaments and adding enough gentle bends and folds to
make the yarn appear fatter (bulkier).
Staple Fiber
[0075] Fiber fabrication processes include two processes: traditional and compact
15  spinning. The traditional process typically involves two steps: 1) producing, applying finish,
and winding followed by ii) drawing, a sccondary finish application, crimping, and cutting
into staple. Filaments can range, for example, from 1.5 dpf to >70 dpf, depending on the
application. Staple length can be as short as 7 mm or as long as 200 mm (0.25 in. to 8 in.) to
suit the application. For many applications, the fibers are crimped. Crimping is
20  accomplished by over-feeding the tow into a steam-heated stuffer box with a pair of nip rolls.
The over-feed folds the tow in the box, forming bends or crimps in the filaments. These
bends may be heat-set by steam injected into the box. The MW, MWD, and isotactic content
of the resin can affect crimp stability, amplitude, and ease of crimping.

Melt Blown Fabrics

25  [0076] Melt blown fabrics may refer to webs of fine filaments having fiber diameter in
the range of 20 to 0.1 microns. Fiber diameters of melt blown fibers may be in the range of 1
to 10 microns, or in other embodiments from 1 to about 5 microns. The non-woven webs
formed by these fine fiber diameters have very small pore sizes and therefore may have
excellent barrier properties. For example, in the melt blown process, the extruder melts the

30  polymer and delivers it to a metering melt pump. The melt pump delivers the molten
polymer at a steady output rate to the special melt blowing die. As the molten polymer exits
the die, they are contacted by high temperature, high velocity air (called process or primary

air). This air rapidly draws and, in combination with the quench air, solidifies the filaments.
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The entire fiber forming process typically takes place within several inches of the die. Die
design can be important to producing a quality product efficiently. The fabric is formed by
blowing the filaments directly onto a porous forming belt, typically 200 mm to 400 mm (8 in.
to 15 in.) from the spinnerets. A larger forming distance may be used for heavier basis

5  weight, higher loft product. Melt blowing may require very high melt flow rate resins such as
those greater than 200 g/10 min, to obtain the finest possible fibers, although resin MFR as
low as 20 g/10 min can be used at a higher processing temperature in other embodiments.

Spunbonded Fabric

[0077] Spunbond or spunbonded fibers include fibers produced, for example, by the
10 extrusion of molten polymer from either a large spinneret having several thousand holes or
with banks of smaller spinnerets, for example, containing as few as 40 holes. After exiting
the spinneret, the molten fibers are quenched by a cross-flow air quench system, then pulled
away from the spinneret and attenuated (drawn) by high speed air. There are generally two
methods of air attenuation, both of which use the venturi effect. The first draws the filament
15  using an aspirator slot (slot draw), which may run the width of the spinneret or the width of
the machine. The second method draws the filaments through a nozzle or aspirator gun.
Filaments formed in this manner may be collected on a screen ("wire") or porous forming belt
to form the web. The web can then be passed through compression rolls and then between
heated calendar rolls where the raised lands on one roll bond the web at points covering, for
20  example, 10% to 40% of its arca to form a non-woven fabric. In another embodiment,
welding of the fibers can also be effected using convection or radiative heat. In yet another
embodiment, fiber welding can be effected through friction by using hydro entangling or
needle punch methods.
[0078] Annealing may be done after the formation of fiber in continuous filament or
25  fabrication of a non-woven material from the fibers. Anncaling may partially relieve the
internal stress in the stretched fiber and restore the elastic recovery properties of the blend in
the fiber. Anncaling has been shown to lead to significant changes in the internal
organization of the crystalline structure and the relative ordering of the amorphous and
semicrystalline phases. This may lead to recovery of the elastic properties. For example,
30  annealing the fiber at a temperature of at least 40°C, above room temperature (but slightly
below the crystalline melting point of the blend), may be adequate for the restoration of the

clastic properties in the fiber.
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[0079] Thermal annealing of the fibers can be conducted by maintaining the fibers (or
fabrics made from the fibers) at temperatures, for example, between room temperature up to
160°C, or alternatively to a maximum of 130°C for a period between a few seconds to less
than 1 hour. A typical annealing period is 1 to 5 minutes at 100°C. The annealing time and
5  temperature can be adjusted based upon the composition employed. In other embodiments,
the annealing temperature ranges from 60°C to 130°C. In another embodiment, the
temperature is about 100°C.
[0080] In certain embodiments, for example, conventional continuous fiber spinning,
anncaling can be done by passing the fiber through a heated roll (godet), without the
10  application of conventional annealing techniques. Annealing may desirably be accomplished
under very low fiber tension to allow shrinking of the fiber in order to impart elasticity to the
fiber. In non-woven processes, the web usually passes through a calender to point bond
(consolidate) the web. The passage of the unconsolidated non-woven web through a heated
calender at relatively high temperature may be sufficient to anneal the fiber and increase the
15  elasticity of the non-woven web. Similar to fiber annealing, the non-woven web may
desirably be accomplished under low tension to allow for shrinkage of the web in both
machine direction (MD) and cross direction (CD) to enhance the elasticity of the non-woven
web.  In other embodiments, the bonding calender roll temperature ranges from 100°C. to
130°C. In another embodiment, the temperature is about 100°C. The annealing temperature
20  can be adjusted for any particular blend.
[0081] The fibers and non-woven fabrics of the present invention can be employed in
several applications. In one or more embodiments, they may be advantageously employed in
diapers and/or similar personal hygiene articles such as adult incontinence apparel. In
particular, they can be employed as the dynamic or stretchable components of these articles
25  such as, but not limited to, the elastic fastening bands. In other embodiments, the fibers and
non-woven fabrics may be fabricated into other protective garments or covers such as
medical gowns or aprons, bedding, or similar disposable garments and covers.
[0082] In other embodiments, the fibers and fabrics of the present of the present invention
can be employed in the manufacture of filter media. For example, particular applications
30 include use in functionalized resins where the non-woven fabric can be electrostatically

charged to form an electret.
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SPECIFIC EMBODIMENTS

[0083] Paragraph A: A method for forming a polymer blend, the method comprising: (i)
charging to a reactive extruder a first polymer and a second polymer to form an initial blend,
where the first polymer is a propylene-based elastomer including up to 35% by weight
5  cthylene-derived units and a heat of fusion, as determined according to DSC procedures
according to ASTM E-793, of less than 80 J/g and a melt temperature of less than 110°C,
where the second polymer is a propylene-based polymer having a melt temperature in excess
of 110°C and a heat of fusion in excess of 80 J/g; (ii) after said step of charging, charging a
peroxide to the initial blend to thereby form a reactive blend; (iii) conducting the reactive

10 blend at a flow rate through a series of barrels within the extruder; (iv) subjecting the reactive
blend, in one or more barrels, to high shear mixing; (v) maintaining the temperature of the
reactive blend at a temperature sufficient to decompose at least 50% of the peroxide and
thereby form a reacted blend; (vi) restricting flow rate of the reacted blend through one or
more barrels to increase the time that the reactive blend is subjected to the high shear mixing;

15 (vii) removing compounds from the reacted blend or the reactive blend; (viii) introducing an
antioxidant to the reacted blend; (ix) increasing flow rate of the reacted blend through one or
more barrels; (x) after said step of increasing the flow rate, passing the reacted blend through
one or more screens to thereby remove unwanted contaminates; and (xi) pelletizing the
reacted blend.

20 [0084] Paragraph B: The process of paragraph A, where said step (v) includes
maintaining the temperature of the reactive blend at a temperature sufficient to decompose at
least 70% of the peroxide.

[0085] Paragraph C: The process of paragraphs A-B, where said step (v) includes
maintaining the temperature of the reactive blend at a temperature sufficient to decompose at

25  least 90% of the peroxide.

[0086] Paragraph D: The process of paragraphs A-C, where said step (v) includes
maintaining the temperature of the reactive blend to at least 165°C.
[0087] Paragraph E: The process of paragraphs A-D, where said step (v) includes
maintaining the temperature of the reactive blend to at least 185°C.

30 [0088] Paragraph F: The process of paragraphs A-E, where said step (iii) includes

charging at least 1,000 ppm peroxide based upon the weight of the propylenc-based elastomer

and the propylene-based thermoplastic resin combined.
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ZE90A-120 0 GRD 0 4550 10 [00101] Table Ill provides the characteristics
of the viwohnwakiteg process. Table |11 Production Rate Porhis2@0067533

[0089] Paragraph G: The process of paragraphs A-F, where said step (iii) includes
charging at least 3,000 ppm peroxide based upon the weight of the propylene-based elastomer
and the propylene-based thermoplastic resin combined.
[0090] Paragraph H: A method for forming a polymer blend, the method comprising: (i)
5  charging to a reactive extruder a first polymer and a second polymer to form a blend, where
the first polymer is a propylene-based elastomer including up to 35% by weight ethylene-
derived units and a heat of fusion, as determined according to DSC procedures according to
ASTM E-793, of less than 80 J/g and a melt temperature of less than 110°C, where the
second polymer is a propylene-based polymer having a melt temperature in excess of 110°C
10 and a heat of fusion in excess of 80 J/g; (i1) after said step of charging, charging a peroxide to
the blend to thereby form a reactive blend; (iii) conducting the reactive blend at a flow rate
through a series of barrels within the extruder; (iv) subjecting the reactive blend, in one or
more barrels, to high shear mixing; (v) maintaining the temperature of the reactive blend at a
temperature of at least 165°C for at least 5 seconds and thereby form a reacted blend; (vi)
15 restricting flow rate of the reacted blend through one or more barrels to increase the time that
the reactive blend is subjected to the high shear mixing; (vii) removing compounds from the
reacted blend or the reactive blend; (viii) introducing an antioxidant to the reacted blend; (ix)
increasing flow rate of the reacted blend through one or more barrels; (x) after said step of
increasing the flow rate, passing the reacted blend through one or more screens to thereby
20  remove unwanted contaminates; and (xi) pelletizing the reacted blend.
[0091] Paragraph I: The process of paragraph H, where said step (v) includes maintaining
the temperature of the reactive blend at a temperature of at least 185°C for at least 15
seconds.
[0092] Paragraph J: The process of paragraphs H-I, where said step (v) includes
25  maintaining the temperature of the reactive blend at a temperature of at least 185°C for at
least 20 seconds.
[0093] Paragraph K: The process of paragraphs H-J, where said step (v) includes
maintaining the temperature of the reactive blend at a temperature of at least 185°C for at
least 30 seconds.
30 [0094] Paragraph L: The process of paragraphs H-K, where said step (iii) includes
charging at least 1,000 ppm peroxide based upon the weight of the propylenc-based elastomer

and the propylene-based thermoplastic resin combined.
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[0095] Paragraph M: The process of paragraphs H-L, where said step (iii) includes
charging at least 3,000 ppm peroxide based upon the weight of the propylene-based elastomer
and the propylene-based thermoplastic resin combined.

[0096] Paragraph N: A composition prepared by the process of any of the preceding
paragraphs A-M.

[0097] Paragraph O: The composition of paragraph N comprising at least one block
segment of the first polymer and at least one block segment of the second polymer.

[0098] In order to demonstrate the practice of the present invention, the following
examples have been prepared and tested. The examples should not, however, be viewed as
limiting the scope of the invention. The claims will serve to define the invention.
EXAMPLES

Example 1

[0099] A process in accordance with the present invention was demonstrated using a
BERSTORFF ZE-90A (Berstorff) co-rotating, intermeshing, twin-screw extruder. The
copolymer of propylene and ethylene, containing about 15 wt% of ethylene was metered into
the feed throat of the extruder using a loss-in-weight screw feeder. A predominantly isotactic
homopolymer polypropylene was fed into the same feed throat using another loss-in-weight
screw feeder. The blend was treated by vis-breaking in the presence of a peroxide obtained
under the tradename LUPEROX 101 (Arkema). The barrel sections were assembled as
described in Table I.

Table I
Barrel Type Length | Cumulative | Cumulative
Number mm mm L/D
1 Feed Barrel 450 450 5
2 Top Liquid Injector 450 900 10
3 Top Liquid Injector 450 1350 15
4 Closed 450 1800 20
4.5 Transition 90 1890 21
5 Top Vent 450 2340 26
6 Side Feed 450 2790 31
7 Closed 450 3240 36
8 Top Vent 450 3690 41
9 Side Feed 450 4140 46
10 Closed 450 4590 51
10.5 Transition 205 4795
Screen Pack 305 5100
Transition 150 5250
Die Plate 60 5310
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Mesh 80 Screen Pack-Screen 5 Mesh 40 Vent Zone Vacuumin Hg 27 Screw Speed
rpm 250 Feed Zone Tenp. F cool ed Extruder Zone 2 F 298 Extruder Zone 3 F
420 Ext nowo 280me77%9F 461 Ext nder Zone 4.5 F 370 Extnder PZOnsS289667%38
Extruder Zone 6 F 440 Extruder Zone 7 F 403 Extruder Zone 8 F 393 Extruder
Zone 9 F

| | Pelletizer | | |

[00100] The screw segments were assembled as shown in Table 11.

Table 11
Extruder Berstorff
Size 90A
' Lengtag}gi ich Nr. of ' Piece Cumulative
Type Pitch or Starts Handing | Length Length, Barrel
Lobes Or Angle mm mm

EA 75 1 2 75 75 1
A 125 1 2 125 200 1
A 125 1 2 125 325 1
A 125 1 2 125 450 1
EA 125 1 2 125 575 2
KB 75 5 45 LI 75 650 2
EA 100 1 2 100 750 2
EA 75 1 2 75 825 2
EA 75 1 2 75 900 2
KB 75 5 45 LI 75 975 3
KB 75 5 45 LI 75 1050 3
KB 75 5 45 LI 75 1125 3
KB 75 5 45 RE 75 1200 3
EA 75 1 2 75 1275 3
EA 75 1 2 75 1350 3
KB 125 5 45 LI 125 1475 4
KB 125 5 90 LI 125 1600 4
EA 100 0.5 2 RE 50 1650 4
EA 100 1 2 100 1750 4
KB 125 5 45 LI 125 1875 5
KB 125 5 90 LI 125 2000 5
EA 100 1 2 100 2100 5
ZB 75 3 12 RE-LI 75 2175 5
ZB 75 3 12 RE-LI 75 2250 5
KB 125 5 90 125 2375 6
EA 100 1 2 100 2475 6
ZB 75 3 12 RE-LI 75 2550 6
ZB 75 3 12 RE-LI 75 2625 6
KB 75 5 90 75 2700 6
100 1 2 100 2800 7

ZB 75 3 12 RE-LI 75 2875 7
ZB 75 3 12 RE-LI 75 2950 7
EA 100 1 2 100 3050 7
EA 100 1 2 100 3150 7
EA 100 1 2 100 3250 8
A 125 1 2 125 3375 8
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304 Extruder Zone 10 F 369 Upstream Melt Psig Psig 315 WO
2010/ 077769PCT/ US2009/ 067533 Upstream Melt Tenp. F 419 Downstream Melt Psig
Psi g 193 wovmsra7emm Melt Tenp. F 330 Die Plate F 340 PelpCettiszemw/o8peed rpm

1750 Pell etizer anps anps 23 Product MFR 230 Exanple 2
process according to the present
VERNER- PFLEI DERER ZSK-90 (Wer ner-Pfl ei derer

i ntermeshi ng, tw n-screw extruder

[ 00102]

I nvention was denonstrated using a
nka, Coperion) co-rotating, 5

A

[ 00103] A gear punp was installed at the

exit of the extruder, followed by a screen changer, the die plate, and a
pel letizer. A vasuum|puwdp|was iconngcted t o the vient2spdrt 3keoom [Basre|l 8. The
pol ypropyl eng and the etshyl enea- propyl ene ¢opol yneri2serle fied usfi ng
i ndependent |[ossai n-eighi feaders| The peéroxi de was i|nj ecioed | noBafrel 2
using an injgctimn 10 mozzl e. The antioxi dant, T[RGAP ks (I ba
Speci alties)| Was | njjegfed as @ st urry, i nfo the [t fpobarr ebseof [t he extruder.
A pol yal phaofefigy, SHEGIRASYN I00 ( EXxOnNVDDI I Chempcal| CQols, wasoused as
the slurry nEditggg THe ;pr 9CcesSs condi ti,0NS|are gi |Vens bat owgym fabkhe { V. A
product w t hfa gt filgw Tate of 118 was pbtar med.—Fatjte i V6200 teed
rate kg/ h 295 RP3t45-FegdT4gte 2 7 2250 10
EA 75 1 2 75 4325 10
EA 75 1 2 75 4400 10
EA 75 1 2 75 4475 10
EA 75 1 2 75 4550 10
ZE90A-120 0 GRD 0 4550 10
[00101] Table III provides the characteristics of the vis-breaking process.
Table 111
Production Rate Ib/h 2000
Ethylene-Propylene Copolymer Feed Rate Ib/h 1700
Polypropylene feed rate Ib/h 300
Luperox101 feed rate Ib/h 6.5
Vent Zone Zone 8
Die Hole Dia inch 0.125
No. of Holes Open Nr. 80
Pelletizer Hubs Spokes Nr. 2
Pelletizer Hub Blades Nr. 2
Pelletizer Spring Color Red
Screen OD inch 5.75
Screen Pack-Screen 1 Mesh 40
Screen Pack-Screen 2 Mesh 325
Screen Pack-Screen 3 Mesh 200
Screen Pack-Screen 4 Mesh 80
Screen Pack-Screen 5 Mesh 40
Vent Zone Vacuum in Hg 27
Screw Speed rpm 250
Feed Zone Temp. F cooled
Extruder Zone 2 F 298
Extruder Zone 3 F 420
Extruder Zone 4 F 461
Extruder Zone 4.5 F 370
Extruder Zone 5 F 458
Extruder Zone 6 F 440
Extruder Zone 7 F 403
Extruder Zone 8 F 393
Extruder Zone 9 F 304
Extruder Zone 10 F 369
Upstream Melt Psig Psig 315
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kg/h 52.5 Luperox101l feed rate kg/h 0.48 Antioxidant Slurry Feed Rate kg/h
1.4 Irgaphos 168 Content wt % 25 SpectraSyn 100 Content wt % 75 Peroxi de Port
Locati on w@ 20/danber Anti oxi dant Port Location 6 Downstcgdamseifens7sZvone Zone
8 Die Hole Dia inch 0.125 No. of Holes Open Nr. 25 Pelletizer Hubs Spokes
Nr. 8 Pelletizer Hub Type Wbble Pelletizer Hub Blades Nr. 8 Pelletizer
Spring Col or

Upstream Melt Temp. F 419
Downstream Melt Psig Psig 193
Downstream Melt Temp. F 330
Die Plate F 340
Pelletizer Speed rpm 1750
Pelletizer amps amps 23

Product MFR 230

Example 2

[00102] A process according to the present invention was demonstrated using a
WERNER-PFLEIDERER ZSK-90 (Werner-Pfleiderer, nka, Coperion) co-rotating,
5  intermeshing, twin-screw extruder.
[00103] A gear pump was installed at the exit of the extruder, followed by a screen
changer, the die plate, and a pelletizer. A vacuum pump was connected to the vent port from
Barrel 8. The polypropylenc and the ecthylene-propylene copolymer were fed using
independent loss-in-weight feeders. The peroxide was injected in Barrel 2 using an injection
10 nozzle. The antioxidant, IRGAPHOS 168 (Ciba Specialties), was injected as a slurry into the
6" barrel of the extruder. A polyalphaolefin, SPECTRASYN 100 (ExxonMobil Chemical
Co.), was used as the slurry medium. The process conditions are given below in Table I[V. A

product with a melt flow rate of 118 was obtained.

Table IV
VM6200 Feed rate kg/h 297.5
PP3155 Feed rate kg/h 52.5
Luperox101 feed rate kg/h 0.48
Antioxidant Slurry Feed Rate kg/h 1.4
Irgaphos 168 Content wt% 25
SpectraSyn 100 Content wi% 75
Peroxide Port Location 2 UP/Under
Antioxidant Port Location 6 Downstream
Vent Zone Zone 8
Die Hole Dia inch 0.125
No. of Holes Open Nr. 25
Pelletizer Hubs Spokes Nr. 8
Pelletizer Hub Type Wobble
Pelletizer Hub Blades Nr. 8
Pelletizer Spring Color Red
Screw Speed rpm 200
Extruder Power Used KW 63
Screw Torque % 67
Feed Zone Temp. C Cooled
Extruder Zone 2 C 115
Extruder Zone 3 C 203
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Red Screw Speed rpm 200 Extruder Power
2010/ 077 ASORCIVI3B2009/ 067533 Extruder

Extruder Zone 6 C 222 Extruder Zone 7 C 222 Extruder

Zone 9 C 140 Extruder Zone 10

Used KW 63 Screw Torque % 67 Feed
Zone Tenp. C Cool ed Extruder Zone 2 C 115 Extruder Zone 3 C 203 WO
Zone 4 C 220 Extr mderuSZampeB3L 222

Zone 8 C 168 Extruder

Extruder Zone 4 C 220
Extruder Zone 5 C 222
Extruder Zone 6 C 222
Extruder Zone 7 C 222
Extruder Zone 8 C 168
Extruder Zone 9 C 140
Extruder Zone 10 C 104
MFP Suction Pressure Psig 122
Melt Gear Pump Temp. C 194
MGP Discharge Pressure Psig 655
Screen C 150
Die Pressure Psig 525
Die Plate C 131
Pelletizer Speed pm 1491
Pelletizer water Temp C 26.8
Vac Pump Pressure in Hg 23.8

[00104] While the present invention has been described and illustrated by reference to

particular embodiments, those of ordinary skill in the art will appreciate that the invention

lends itself to variations not necessarily illustrated herein. For this reason, then, reference

5  should be made solely to the appended claims for purposes of determining the true scope of

the present invention.
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he art will appreciate that the invention lends itself to

not necessarily illustrated herein. For this reason, then,
5 shoul d be nade solely to the appended cl ains for purposes of
GLIAIMS rue scope of the present invention. WO

ﬁ20%9/067533 CLAIMS What is clainmed is: 1. A nethod for
&F e Bi%hd, the method conprising: (i) charging to a reactive

extruder ajfir sA nR@oMITBY folidg @ psKaRNBlcRR HEREthd DcohnPiRing:

10
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20
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30

(1) charging to a reactive extruder a first polymer and a second polymer to form
an initial blend, where the first polymer is a propylene-based elastomer
including up to 35% by weight ethylene-derived units and a heat of fusion, as
determined according to DSC procedures according to ASTM E-793, of less
than 80 J/g and a melt temperature of less than 110°C, where the second
polymer is a propylene-based polymer having a melt temperature in excess of
110°C and a heat of fusion in excess of 80 J/g;

(i)  after said step of charging, charging a peroxide to the initial blend to thereby
form a reactive blend;

(iii))  conducting the reactive blend at a flow rate through a series of barrels within
the extruder;

(iv)  subjecting the reactive blend, in one or more barrels, to high shear mixing;

(v)  maintaining the temperature of the reactive blend at a temperature sufficient to
decompose at least 50% of the peroxide and thereby form a reacted blend;

(vi)  restricting flow rate of the reacted blend through one or more barrels to
increase the time that the reactive blend is subjected to the high shear mixing;

(vil) removing compounds from the reacted blend or the reactive blend; (viii)
introducing an antioxidant to the reacted blend,

(ix)  increasing flow rate of the reacted blend through one or more barrels;

(x) after said step of increasing the flow rate, passing the reacted blend through
one or more screens to thereby remove unwanted contaminates; and

(x1) pelletizing the reacted blend.

2. The process of claim 1, where said step (v) includes maintaining the temperature of
the reactive blend at a temperature sufficient to decompose at least 70% of the peroxide.

3. The process of claims 1-2, where said step (v) includes maintaining the temperature of
the reactive blend at a temperature sufficient to decompose at least 90% of the peroxide.

4. The process of claims 1-3, where said step (v) includes maintaining the temperature of
the reactive blend to at least 165°C.

5. The process of claims 1-4, where said step (v) includes maintaining the temperature of

the reactive blend to at least 185°C.
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5 an initial blend, where the first polymer is a propyl ene-based el ast oner
i ncluding up to 35% by wei ght ethyl ene-derived units and a heat of fusion,
as det er woeaditznoewpdi ng to DSC procedures accordi ng to ARETNSENIFARISIDf | ess
than 80 J/g and a nelt tenperature of |ess than 110C, where the second
polymer is a propyl ene-based polymer having a nelt tenperature in excess of
10110C and a heat of fusion in excess of 80 J/g; (ii) after said step of
charging, charging a peroxide to the initial blend to thereby forma
reactive blend; (iii) conducting the reactive blend at a flow rate through
a series 06. barTied mowdst biff ¢laibRd - xthettdeid stdfb(iii vihslubgsehbiging dt hestr B ppne

bl end, in one .qr nore barrels, ta high shear m xing; (V) i nt ai ni he

Cemper at ur BIBFAE Res dagh 1N5evaeitind B Pary ghroetseh HPaoibeir ¥ dPe REPY rbeahmose

at | east S@¥%mdpldsherprrcoxbaedand thereby forma reacted blend; (vi)

restrictinﬁ flowrate of the reacted blend through one or nore barrels to
1!

increase the tih Rhes pheaimedctiierptashicn disgpiderdarsts & feshl ¢ Brear
M Xi ng; s 20f&biiflc HRVBIbOY (AR NI propyithepkanchasnd! KadnOprobhend-BRE4 | Ve
blend; (viii) introducing an antioxidant to the reacted bl end, (1x)

i ncr easi ngthereaplastie esiwfcophiicd.eact ed bl end through one or nore barrels;

(x) after gaid &%%ﬂlo‘affoﬂP&ﬁﬁﬁg%ﬁﬁn&lﬂ@eﬁd,%lﬁéﬂﬁdc Fisihpg the reacted bl end
t hrough one or nore screens to thereby renmove unwanted contam nates; and
25(xi) pelletizing tchegmgde b echctiveerxdrud aTret nohoee ssd afccohdpotyer toHemea sai d
step (v) includes K ntai ning t er. [ f the.r iLve blend at a
tenperature suffi cing)r% ndt‘év ecfgcoerr%gtséao%ér’{?erllgggfo%éf%% %?S%g ﬁ%gt%%l%%flggﬁg §P$‘he
processoof clainms 1-33% Wbheveighs athylat-@pri{od) units cind debeamaif Mtsadnm)ian gleteh®ined

tenperature of the reactiv l.end at, a te ratu S Lcient to conpose
bt Tenat 16096 of 't he partinl g DSOSy HEEREA Y A ST b S oS M SOCEF T
step (v) includes nmanftaandi fgndeheurt @TP&S ahdir €100C, Whererteasdcon® pblyeRdid ® at

| east 165C. 5. The process of cl a'iYm; é-4, where said step (V) tjnccl) udeds

mai nt ai ni ng the t enpERHBFREE PORET 8a¢RS § 1K RRF ity caR cxEaset 8K cand o
2010/ 077769PCT/ US20QR41Qf fiadd in excedd6r f@ripgess of claims 1-5, where said step
(ti1) includes charging at |east 1,000 ppm peroxi de based upon the wei ght
of thelpropyl end) baségr wihgeropfethargiie, ehrsgipg 8 pylosie ih s dipnd e eebl dem ¢
resin conbi ned. TeactiDEpRspcess of clainms 1-6, where said step (iii)

i ncl udes chargi ng at aleast 3,000 ppm 5 peroxide based upon the wei ght of

t he propyl ene- bdised cehdstiogrthe reastive hlengatopitdve mae Haowl a seenoiaastsivdthiesi n
conmbi ned. 8. A net *lf?%eyiu%ﬁerform' ng a polyner blend, the method conprising:
(i)charging to a reactive ekxtruder a first polyner and a second polyner to
forma bl end, where subyectingrtlst repoivy biend,iis oge @rmapy bands, alseld slehastxorper

i ncludiing up to 10 35% by. wejght ethyl epe-deri.ved units and heat .of

fusi on20 s Bt ot ndt S HdN PG g ShPE ety e bl b witgrefs” REHFE: 703,
of Iezs tlhan 80 J/ g 1@peC ﬁ)lrlaﬂbﬁslgsemdﬁdsﬁfndlﬂ&r&fyfblfi}rSSreIaEtadl‘lblkﬂ,@C, where the
second pol yrer a propyl ene-based. pol yner, having a melt tenperatyre in
excess of 110C Gild dctadieohoy d%tFo(% $i ré%?ﬁfés@e%‘jf Uiy gec 95 9F9 bt a d
step of charging, chakeisPehedinRah@¥hdBadiRe bREd BlsaRdcttProttheki p%eﬁ%ﬂﬂi%
reactive blend; (iii) conducting the reactive blend at a flow rate through
a series of bar®&) s TmeYingcampouBds frarp e regciodblendor Betreastve Hendi eact i ve

bl end, ykn one ofiifonigRREMELS antlRiddh@B tRNERIedPildng:  20(Vv) mai ntai ni ng the
tenperature of the reactive blend at a tenperature of at |east 165C for at
| east 5 seconds(band indreasiigyloporinod theaastaddlind grdugh( anc)or mese barigtsi ng f 1 ow
rate of the re ed j.ngGr tinme
that the reactis: bronay o ey By ahfe B B Rl ifidnt Sl e fiEnlol g
(vii) renoving conpaundsmbreometingo tleadly ecndplcamdranted tdgamieates; iaweé bl end;
25(viii) introd c)i ngj ﬁn[. antt' oXi cj[a(?t1 tp the reacted blend; (ix) increasing
flow rate of thé"redcted B end th l&ﬁ‘éﬂg one or nore barrels; (x) after said
step oBoi ner easThegprbéess bf cwint &t@her@@ﬁﬁgﬁ&g (“z)hﬁclne@qha&daini@rt?e 'teiﬁ[p@th[g.lhe one or
nore screens to.there renove un te tam pates; an xi) pelletizing
t he react eﬁeg?agmphbeig@g%{?ﬁeéanf%lggggﬁg?asu8§?§]ﬁ§,at%ﬂgﬁg SEAMYP step (v) includes
mai nt ai ni ngo.t heTRPIPREAS W LmOR-9, where said step (v) includes maintaining the temperature of

the reactive blend at a temperature of at least 185°C for at least 20 seconds.
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the reactive blend at a tenperature of at |east 185C for at |east 15
seconds. 10. The process of clains 8-9, where said step (v) includes

mai nt ai niwQ 20tw7rmwaper ature of the reactive blend at a trerusScavosBm3df at

| east 185C for at |east 20 seconds. WO 2010/ 077769PCT/ US2009/ 067533 11
The process of clains 8-10, where said step (v) includes maintaining the
tenperature of the reactive blend at a tenperature of at |east 185C for at
| east 30 seconds. 12. The process of clainms 8-11, where said step (iii)
i ncl udes charging at |east 1,000 ppm peroxi de based upon the weight of the
pr opyl ene- basedTled jasdeodref cland 8tlh)ew}hénamyihaft@-(b)aiaelddeﬁtxhﬁntaﬁmgaﬁé tempe@8iré)

conbi ned. . _The ess of cl ai -12, e said step, (iii) includes
Chargi ng 2T bt Hg0 SEpTRERORT B BAS IS b ot Ret abREAESG! ¢ he

propyl ene- basedriel @sdoN® clamd 811hewﬁé1@@adh @ﬂaﬁflmﬁﬁdld&sh@fa@@ 838asC1,0@Bppin
conbi ned. 14. A conposition prepared rocess of any of the

precedi ng BYraFife based pRomrHis weiehiod iths BTﬁPﬁFnectPaé?drﬁleE‘Eir?&Fiﬁg? ﬁEj’P&anq -ased one

bl ock S§gn§@ﬁmﬂ@mﬁ@§$ﬁkbﬁ%nﬁglynEr and at | east one bl ock segnment of the
second pol¥

"The process of claims 8-12, where said step (iii) includes charging at least 3,000 ppm
peroxide based upon the weight of the propylene-based elastomer and the propylene-based
thermoplastic resin combined.

14. A composition prepared by the process of any of the preceding claims.
10 15.  The composition of claim 14 comprising at least onc block segment of the first

polymer and at least one block segment of the second polymer.
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