WO 2010/ 077769PCT/ US2009/ 067533 PROCESS FOR FORM NG POLYMER BLENDS CROSS
REFERENCE TO RELATED APPLI CATION [0001] This application clains priori ty to
U.S. Provisio tent Application No. 561/141, 164, fil

2008, the di s@%&%’ﬂ?é@ of which are incorporated herein b?qélg?()%g/gﬁ%é in its
entirety. FIELD OF TILE I NVENTI ON [00021Enbodi 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] Propyl ene- based el astoners, which may have been referred to
as sem - anor phous propyl enkREOEEY BOEFORMING RV ER BABN®SPr opy| ene- based
copol yners, have been enployed in the manufacture of fibers and non-woven
fabrics. These copolyners are often bl ended with other polymers in the
pursuit of sundr 1 804For exanple, U S

Publ i cati on NotRRSSREFLELOLS pared from propyl ene-based
el astoners. Expuopi}jes mtﬂaﬁpﬁambh Tch&nsppm'lﬁlmctd Qrs. offroxfmuber Satbwt omppaicareh tN4. hat
contains a 20 th [ er cent
et hyl ene t oéet %ﬁl&%?qﬁedegecer%belr )ﬁl) %ﬁS (%ﬁ)cpé)mc}/osureq 0 'Iphe a?%ﬂlg oratgfb)crgr\g%(lj)?yner
is either a SGYCWRCmmerymer or a 400 IVFR hormpol ynmer. The fibers are

formed by enpl ppiiRPoR TARGRINRAYHQNal fiber spinning |ine under partially
oriented yarn node. The fIbers_and non- wovens prepared therefrom can be

heat set to pr@9%de duibatiments abihe esen] HomsPUAS drpiddmrarigiethgdsoier fogtine
teaches an et hmk@mefmwwé BRE! &@ﬂa@klympmgﬁm%dmaltermogldgwr&ad for maki ng

fi bers and pon; Qn[q{Ff OQaw ng softness at economcally
accept abl e g 1 1 | oy conprises a random copol yner
havi ng an 25 [@ﬂWI erfeopglomd-eusdd e@ﬁtomm&rwlab@wy hivetbgerabioutd 6% fPypi-medrgitus i N an
anmount  of fI‘O eldgcg}g‘y‘ngrb%p bttd“ggf)‘(ﬂt E% WG%@gedggpoty%rsallxaIVQ}{een@Bglo d%ﬁcond
et hyl ene- prop e copolymer having a 3 | ene content of fromabout 5 to
about 40% by V\ié? ghrufaciuge %fﬁ“lbalﬁﬁfafmondfow%\aﬁcabémﬁ qolygerapseitceosdsy vitki ght

of the all oy. Jzﬁtep&gs@m Mrr&rpu&hlltgs/sﬁx@}v@cg@l@&qﬁdpb@@lb as prepared by a
mul ti-reactor

sing a firs ) n m xt ure of
et hyl ene and Er o%ﬂ et b enUsi A ‘a[ihéat@f‘ t &5%16%7Pf68¥h§5 ﬁjf’ f’%%mpﬁirté%nénce of
a catal yst sysﬂsramsmaba&l eaMnersarﬂi@ﬂﬂtlys i- mq:@bkp(hb atodngiot hefiletshiydne mercholmoner s
and/ or al pha-ol efin t r nmer,
and a Second S(iogtdléls SfJa MF& ]’)hOgV QlHrrR,I}g%ypO znrel:%:goné 1{2}59%61&@33%%%%?@n¥
2010/ 077769PCT90$9320@9M @@Msﬂ@wd@p@pq}m Ebmlapmnngmamo wet pattedr psio MFR

pol ynmeri zi ng a,gHo¥diptheé &fa QbAWIGN GoBeHd R PYIE els NS IFAGLE 151
pl ur al stages tooo?(Hr’Hénthea second e?hyl eyﬁ{g pr olpldgr?edlcopol M [5%%61U S.
[efo]

Pat ent No. 26, 3997562k At M IRgol e WG gPiiaihs Prsafed yahgrst |T¥ih§ib‘tfhé‘fd 1%l ude a
crystallizabl %@%ﬂ@)/dp%@th@i@@&hyﬁf&% haalﬂcbtmﬁdvyc&uaxhﬂﬂb nienc}sr opyl ene copol ymer

D L Sobaghi, S AORIBE B oo 1St PSS SPGB
copol yner is chagdafot aalmz@ﬁlbctsyana nnehmengsptpxbmntt falpfes heds ©ofisss & <tOBOi@hd a
heat of fusion, da})g{)@%oc% ap céédwﬂang TIQ%u&J xo%n kil mdnegn@%o%% GQRQ) yirer may

be characterize y a rre pol nt above C a f usi on great er
than 60 Ji & \WHereac w%e@t@fﬁamw%tt la!<>|alb%té?/tebym%@yvwn@@ﬁmfﬁrﬁ@rabplg 4814l oyed,

I tI mﬁlyI differ dfbstﬁmbz /hsiy \fé@h’ifof &@Qw\swd hisganl e@nyMropMpRBe &)pmlnwmvm;g Bn

nmol ecul ar wei ght and/or c cont en

6, 635, 715 desct58s°Hf eétrﬂfg% ‘i%&”tf’slt? ‘%gu UGt %yc‘??@ltﬁﬁﬁril%?%wfe@f?@ ‘%8%86‘? ymer
or copol yner cohoponsrity wighn oiths edondTial @helyodredlbys @andespitopyd empraidpod yer
conponent, wher S act | n

mel ting point algo{/eél&gz;r Eée 1£:LO éi?'%a cgi drhéggeéﬁég&c%l%g? / l%%ﬁa(gnetéhjrﬂreggta?dn

poi nt bet wiéen rabolsne 25@1@%@1” POBC. reap®rsT e thy| negseiese rY’éy1 W&\%et pystsin pelde 95wt %
of the first compARgMorRRdLS ﬁl@@hﬁgnetrﬁbn@mM Yhad: dtpn@o@@rp@%dch&ﬁwrﬂdmmeb
conponent. In the exanples, the pol ypropyl ene used ESCORENE 4292
(ExxonNbbi | CHefredte ‘@5’05’1 “OW‘?%G‘P%P‘?CBH W85 B JpYF 8&5@@%&&%6?9%?0%| ng a
nomnal nmelt flowrate (MFR) of 2.0 gi 1 Omn, and the second copol yner is
illustrated by an Mv (wei ght - aver age m)l_elc_ul ar weight) of 248,900 to
318,900 and by a Mooney viscosity 20 (M- (1+4) at 125C according to ASTM
D1646)) of from12.1 to 38.4. The blends are directed to inproved
mechani cal properties of processing, increased tensile strength,

el ongation, and overall toughness. SUMVARY OF THE | NVENTI ON 1000810ne or
nore enbodi nents of the present invention 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 hyI ene- der| ved un| ts and a heat of fusion, as det erm ned accor d| ng to DSC

o AN PN"T"R A I = o~ o~ Y T " o ~ N -




10 polyner blend. the nethod conprising: (I) charging to a reactive
extruder a first polynmer and a second polyner to forma blend, where the
first polyner yl ene- based el ast oner |nclud|ng wei ght
et hyl ene- derlyocfoﬂwp{@oand a heat of fusion, as determ ne(ﬁ‘%é(%g?/&?%g to DSC
procedures according to ASTM E-793, of less than 80 Jig and a nelt
tenperature of |less than 110C, where the second polyner is a

propyl ene- based polyner 15 having a nelt tenperature in excess of 110C and
a heat of fusion in excess of 80 J/g; (ii) after said step of charging,
charging a per Miodrﬁmt ﬁ)ntdfhﬁ’lbth'Cﬁ\Qd:afatht pyreblying @ mittac o@abylencenblpepdinc(ini i)
conducting t he aj[llevxemb uraldta S oafmm tﬁv%ego%ﬁgthtlpr{eou n “ge SoeorlI S of barrels

wi thin the extr g(3 )p % he“Teact hd. P{'h"one or nore
barrels, to hi @}QOQhedﬂ brﬁdanngo ((3/1)2 Smatemhas wiftregpstichisbet ecrmf@slamurt@t ofcludhe
reactive bl endC@btdlgzd[‘)lg%%91@&6”{030[%@1 aahd L@%&Ih&@ﬁ&)ﬁ@gg Cé}lol)m%psucﬁgssltsotém?econds
and thereby forma react restricting flowrate of the reacted
bl end throudh BH¥G¥ehbr @heofél?crserl@f w lpﬁk‘ﬂee‘ﬁ@mﬁ ey Stellipdler rﬁ%ayleflhéo ’bea’é‘lt i ve

blhend is sgbjb leq?ﬁﬁtdbttc@/sttﬁm@abw ;g&by&h@@botprmhmm&thba byrﬁrg&)l\{dgrlﬁm@@ﬂ&gtlﬁﬁjs L rom
the reacte or, the reacti introducin n anti oxi dant
ot he T eact od B Gt oy TRt pLBiG 5 P Pt Sierrst FudpStng

t hr ough one or cinorteridaby ehsljing pojnt alfove  105@ird adte pf Dfion gresne ash 1QJ/ ‘g hWhérla ow
rate, 25passin b n C eby
 emove. unvant ed b%:%ﬁ% Shls L% ‘Lrgé}d”“% %?Omf rorrd 5Vem)%hréi?yr L R BRI EF
DESCRI PTI ONO o:mWEhz@FéAwom@e cmmz@] lmng’lec@am@l@&t ernri/@wrméirmty a@mnt:t | ng a
series of proceggr st aps BEGPRDI BE3LA s RRAMBRS 0P ﬁthsd@Iﬁ@%&?mbﬁW&Qt' on.
30 DETAI LED DESCRI PTI ON OF THE | NVENTI ON Pr opyl ene- Based El oner

[ 0011] Enbodi rre}t‘ﬁ“é"pﬁlf’mtfr?éC?fr"ﬁ@éﬁ‘{on1pﬁf{?8h‘i’lfhcﬁf0%‘i‘ﬁ F”B@F e 5%381&59’10@1%10581%0@6““

el ast orer, whi fbrmptmm plitgpia sieshief isdtdiitis papeaiyiche atnipoicniy ashdiglg\pole aiet er r ed
to as an el ast o 10/ 07776 us2009/ 06.755 I b

el ast oners, % ht '10 C anld%ﬁ)c %cond C?po%9 rmé,a{utb 2 me tmg pom ?\chn a o%a’ggtg ancdglég‘fa‘yrrer s,

i ncl ude unllﬁs (he.béends mer haynires ¥ ey wided tﬁ¢@nﬂq@m9whte*néfromr9§ to¥F wippethe
comononer uni tg.gar bIYo%Qni &H&o‘ﬁ[«rﬂy' BNGe QhanBI1R) &L blForbEhydi-ags EECHRANVE O
about 20 carbon atons, optionally one or m)re cormnorrer units derived
from di enes. |‘fr9%rféwaﬁlﬁ+ Ehemisydf e rittsisotpqie nelyaTosY Py hanapplBtio A gui t s

may deri ve f r Oimnﬁﬁahylbleﬂ@y mL (lmms B£2.0 41 NEX M thedoddB B)pblymd: is PRAFRASy and/ or
1-oct ene.

nbodi t h i.cne nojrer its may.derive
L-ootene. 1 ofc O ot eThodl FEnt s, Lhe,dhene, GUIPOME!, WALLS oy, der
1, 4- hexadl efme (MB- (gt :hylLéOIG‘G&CQOImOg oARBYId) 1646 eDtrmad @rne 38.4. The blends are
5- net hyl - -h LOE, , jene,
1, 4- cy%:ll ohexa I)eé%gd Q%ﬁ%péfegpglﬁta &Y#&mglrepg# év‘%glgﬁl t%‘é%a%%gtl?%gf%%q‘?h 10
enmbodi ment s deﬂé@&@t@écﬁn@)@‘{emﬂlf%éﬂcdi scussed with reference to ethyl ene as the

a- ol ef i n conmonqmeiia RBULF trfie: I_vBediigRNt s are equal |y applicable to ot her
propyl ene-based copolynmers wth other a-ol efin conononers. 0012{} In one or

mor e embodi menP8l ¢ hEMHPIRYT ERRIREE AT BF BECBRYEIREYP %t BefeoLer oeyes 7
W% in ot her epbodt oent sheahethod ashprBingt %chm@m@ttd’]el"caﬁﬁboﬂmﬂ&mtEﬁrsta:folthﬁSt 9
:Nf’](%% h:gcei :)::] Og_dﬁl(é ?tsegsﬁ%d O;g)qr\prr%gkon%rr% ?‘n 1%&1&} bq?nsd Vvhere t\f\% %/rs? %01 me?'?sed upq”gy{} enfé 1s I tS in

ot her enbodi meatastomgpintlodi@Pumtords*s hy memetret@ﬁ@@drrmﬁvgt»lﬁ?dtadlemfv&l%n ahd in
ot her enbodi MeL.§nikR £ Qrdh t%%%?o@&’d'ut%@@cc&%{nhYoe&‘sﬁli“atﬁ% MRS Bunlsh 9 Q@J gent age
by wei ght is based upon the total weight of the propylene-d erlveé

a-ol efi n deri V& feivictesre ofest thaw bl 0 “6*?%‘@?‘3 SEYPORALTRS 5, P“tpﬁ%nfpl?ﬂeiswoéﬁ@f based
el ast omer S3(ﬂ’ﬁ)hav12<ga ma;a kdagheraqite ih@aGts c7f51 w(%nd @rhuura)f alshelin @ﬁ&@df pENE.Siipt

| east 78 wt % Rr.o tene glerlve units an t I tq%gﬁg g rf enbodi.nent s,
the copol ymers hfa ‘ﬁEP‘CuC eElp T %‘éa\er%‘ in ‘b“Pf it SdMFER TS 82 wt %
i n other enbodxlamntls corpudtiog 98 rawt 94 bind at anflagt erthreugh adenis Rf barigy wihindde wt %
propyl ene-deri u 18 i t he
total weight o%gﬂﬁleﬁ;k))ﬁ%%y%%h%é%??vve@? ngﬁg&g&gln&m erglh {)/gléﬁﬁ}ﬁlgﬁgq n#hp@ﬁ
propyl ene-based el astoner 25 nay have di ene derived nmer units in an anount
fromabout 0.5 wt%up to 5 wt% of the total polynmer. [0013] The et hyl ene
content can be neasured as follows for a copol yner having an ethyl ene
content between 5 and 40 wt % et hyl ene. A thin honogeneous filmis pressed
according to sub-nmethod A of ASTM D-3900. It is then nounted on a Perkin

El mer 30 Spectrum 2000 infrared spectrophotoneter. A full spectrumis
recorded using the follow ng paraneters: Resolution: 4.0 cm 1, Spectral
Range: 4500 to 450 cm . Ethylene content is determ ned by taking the ratio
of the propyl ene band area at 1155 cm 1l to the ethyl ene band area at

722 732 cml (C3/C) = AR) and applying it to the foll ow ng equatlon W %




15 enbodi nents at least 4.0, in other enbodinents at least 6.0, and in

ot her enbodi nents at least 7.0. In these or other enbodi nents,

propyl ene- bas may be characterized by a Hf t ss than 80
jig, in ot herag’ré Og’%rgnts | ess than 75 Jig, in other enbo ?l%‘?g‘{?tg)g& ¥ss than
65 J/g, in other enbodinents |ess than 55 J/g, in other enbodi nents |ess
than 50 J/ g, in other enbodinents |less than 45 J/ g, and in other

enbodi ments from about 30 to about 50 J/g. 20 Crystallinity may be

determ ned by dividing the heat of fusion of a sanple by the heat of fusion
of a 100% cryst@lntainneg tRokypedsyc bﬁ\hhnﬂhadtl& H&ﬁiwﬂﬁdmb@atble bﬂfaacd/tcgd&@ﬁpo'bﬁzﬂt actic
pol ypropyl ene. IS sp DSC procedures for
det ermi ni ng Tmljgb(r?igauﬁfoAamé)Fmﬁl t.Hl‘?fmbpl(())rvn\}l alnIeaL C‘flh o 6T rcmmnsg fl%?” é§t§eg{h§t a

t enperat ure of reﬁiﬁ@irblamlouhtouﬁoa@: dronabbutels @5n02®@=0hc tma tlhaedteedacpveeblsqd :and t he
resul ting pol y%yecé&ﬁ%% bish &w%mw%b 180 AR ORSeead O G ORI L O

cool . About renoved punc

This 6 to 10 n{fd@aﬁbw ‘§U>aﬁfﬁ’é‘éf111§dmétmoﬁk96fﬁ1tct %ﬁﬁéqt%@thlfm@ (f\é)rncrébwtﬂowdt@o 100
hours. At the engc ehcttdbisndRrebi@thoe bhRosaaRiE (HSafl s@ﬁi&@p'oﬁtr@rcgﬂgftﬁé asi al
Scanni ng Cal ori et er. §gPer Ki n EI mer 7 ris One Ther @ln sis System

and cool ed to HolPsPsHE THECABET Mot o rRemYEAPFE tos ted™4te4 0d ni n
to attain a fi mtanﬂr@m@ndi(txumelleoimgaﬂhomhctézﬂﬂk@d The sanple is kept at ZOOC for
o m hut es and Rodcond ARl RERGY Gl 6 b REL! QLIERy BYenla LORIRALY

cycles are rec ermal out put 1S recor e area under the
mel ti ng pedk oPlembkimrﬁmélmﬂm\?@m@l@z 017 7IREOROT £ USAD0 9 0753 Bstwhiyekr and
typical ly occugschetwaen: aPert a@&@%ﬁhwﬁrs@%cr bsta brSpyMBRasMELHaddhedOUl €S

and is a neasure of thelElf of the di scussed here refers to
the hi ghest telpatag ti ke Ko by Wﬁ%ht*‘é{“ﬁa%“ﬁﬁi 1S Aat DabRioiHe Gh IHFTEHIER t he
range of neltisgordhg ltchBSS a;mbbc&lrdacaewcsng fEM$TWEQ1@B «'&1 180 tha oy el 4 yelt he
tenperature of_ the es abso tlon era 0 Itlng of
the sampl e o6 1BTHHE uSHrERE pashal B uSPulet Mo Aok Rk ATt oy
of three priopyheme aumitttsnpesgurrmascasedd 1319 Cl@@ dNIVR, of difisiop 58/ arsspif @at/er (i) 80% or
greater, 82% Oz{ftogga?oagte% of clﬁl‘i%? Eha%ﬁn%%tpgxromdg{o tl?e%%’ngrto 1S f@rrm a Jegctlgg'ﬁex%r for €
enbodi rrents the triad tact|C|ty ranges i nclude froma abolut 99%
in ot her enbodiifeittdictieots ABstie BOtH 2afutiodoguch 4 ﬁ{‘%e‘?f bJ?OelérYﬁ‘BE}l Hent s
from about 75 czx@u@bqw; b&&%nglm @;che;rbmﬂb@@ha@nﬁ&c bdreR) talacgutshcapmtqubg{wut
99% and in other e ﬂgi ment s f g 0 to, about 97 1 g%a(fé%ticity

i s determ ned BY"FASE M HBHE e 8t P bcéawcr]f P & 2 BRPEHe at ‘?“E , a
[0019] I n onpe Oeastdreosivhoditrehy syrmtheaqurddpynkiee-rbaseds ﬁb\&&tt@l‘!ﬁﬂle hasted
narrow conposi X J I on
distribution l%lén(a%!)u %gﬁ&g nl?#%/ i&%t?ls&cﬁlfggl%’o% é‘r{rcgﬂl%la?[h elbig‘t%lé bf%ﬁd %Q%&%dt&&
fractionation thahigh shﬂdli/élmm&s Geih repovingxcameounds ﬁ@fptt@n@dct@sbwnélqrdkﬁsleacﬂvc

Appr oxi mat el 'y (&% Qi) Welo8Ring AR Anc RIS RS B &LaaBd MBS UM crWieihg Rbw Ofte Bihtﬁe
polymer is isolated as one or two adjacent soluble fractions with t

bal ance of t he“¥ERNVHEICYsh oPHRelPEtPaIgs: SPelE iSOy ofiveasiagitivflony %H?t i ons.
In order for theirgopel ywed Hl@dhﬁmeg,kﬁoﬂfbabxf @i cC aNROS itd itera) rethetridkubtdon as
di scussed above ne1%cth gnd(gﬂlg 1S9 %em C%d%%t ons will 20 generally have a
corrposition (wte}d 1tf’lﬂene %nteng Wt i'fference of no greater than 20

wt % (rel atwe)Wﬁiﬂ:ﬁa@Mﬁ.@reater than 10 wt % (rel ative)

fromthe aver g Y8 DXL BOE FRIFRinef sclidl Bf HBCLS FpS REQAH, Q,Oelnw@fms
conponent . 20] n general, the propyl ene-based el astoners can

synt hesi zed td’fH]a\Vé"“é“BY‘“é‘éiﬂl range of mol ecul ar wei ghts and/or be

charact eri zed pwrAavLepassgrargNbrNER INvaNEpanpl e, 25 the propyl ene-based
el asto-nctrs cma_Mneasured according to the ASTM D1238, 2.16
kg wei ght 230C - AFE4st " dgl nin, in other enbodinents at |east 0.5
dg/ m n, and i rnod@ther Eebd@iddinmeof g giresbeaistentons edgdymanprofyient-hase casoodrher
enbodi rrents, 8 i n._of.h i ments
| ess than 150%3‘3?1 pqﬁ%ﬁgqﬁfltﬁé 2;echfgcrgt O#D%éggr@%lbﬁgﬁgséd g{ohﬁes %{ ép%ene based
el astoner can have a wei ght 30average nolecul ar weight (My of about 5 to
about 5,000 kg/nole, in other enmbodinents a Mv of about 10 to about 1, 000
kg/ nol e, in other enbodinents a Mv of about 20 to about 500 kg/nole and in
ot her enbodi nents a Mv of about 50 to about 400 kg/nmole. WO

2010/ 077769PCT/ US2009/ 067533 [ 0022] I n one or nore enbodi nents, the

propyl ene- based el astonmer can have a nunber average nol ecul ar wei ght (M)
of about 2.5 to about 2,500 kg/nole, in other enbodinents a M of about 5
to about 500 kg/nole, in other enbodi nents a Mh of about 10 to about 250
kg/ nol e, and in other enbodinents a M of about 25 to about 200 kg/nol e.

5[ 0023] I n one or nor e enbodl rrent S, the rml ecul ar WEI ght d| st r| buti on | ndex

Y 1 o oy a v o




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, vol une 0 (Verstrate et al.), which is her i rated by
reference for%%ﬁ?ggzgg of U S. practices, and reference§gt Sﬂggﬂﬁggein. For
exanpl e, nol ecul ar wei ght may be determ ned by size exclusion
15chr omat ography (SEC) by using a Waters 150 gel perneation chromatograph
equi pped with the differential refractive index detector and cali brated
using polystyrene standards. [00251The propyl ene-based el astonmers enpl oyed
in the presentPmnwemumaﬂenamnaemeEpayadaMydEﬂmh@yLngmsymihe&hﬁpdeﬁhnlques
knoun in the apl,for,orePaLLna. PLORY! NS H3RET ol ASIONELS.AYLNA i

f or egoi ng charac%erls I'c Reference can Be nmade 16U S Paten ﬁo ¢ 20

6, 525, 157, 6, 98@p3@@¢mﬁy9@2¢®5&mu®p99@n15gdmwﬂwc@bagamm6®mc@hmpﬁ#enexbased
el ast omers ar em%omge no cr qutba eIl d §r)om chR,CS)r In onu r mbr unq%&mtcn rca[%c nane
V1STANMAXX (ExxonNﬁme éﬁ &% 5 yl'ene- Base er no Ta§t Eolyner
[0026]Enbodﬁnennem@hﬂUMeamne@mm¢ﬁwnv@ﬂtmnhbewplb&@@m@ﬁﬂpyWEhEMEasewmr

ther mopl astic §gskhi MCH: hBE AHERRSAS i ol SuSREEL Lhikahd, 0k IBKoSISIPI Y be
referred to as a resin or thernoplastic resin. Propyl ene-b

t her mopl asti c ftegidps-2 Wﬁboewnm;? VS G IpiEopErer ¢iadylt doarsngr dﬁﬂcéaﬁen%asied

t her mopl asti c &edhyl&emnorﬂoﬂféwde haSR, ﬁ@ll:t}iﬁﬂréﬁhc&m - dﬁﬁe{hJ I, CtRichS €
units der|V|ng gron1the I n _certai

oly ene.

ebodi mont & b SR SEBR o DREr e v PRETiEShST & ERLE TR Al ast i o
pol yrer deﬂbVemﬁMﬂmmm@ekﬂﬂbyMHﬂmiahl@ﬂm@&j3@Dnﬁbyhﬁﬁ6c&b&n@&fﬁkcmb&ﬁn
enbodi ments, these pol yners include honopol yrmer pr ene,

certain enbodi FERFEC t%@ttybﬁ?"e%gmsaégdg s nB% 3% i¢ P &MI Pﬂ&m a“il
include units dmonmngnnom@nihehpnmymmwmzat|on of ethylene and/ or a- oIeflns
such as 1- bute 010/0777 9 U 9/0675 hexene - Gt ent

2ot iyl -1 - pr opiid, 3 AReRPEE RGeS S FCHS nlndsl BF

1- hexene, and ﬁwﬂ%Uﬁeéwmﬁemé@ﬁmSpe@%fBeé%lWCWﬁtﬁmme@%a$etkhe9wéécv©nn

i mpact, ands r afelQ BRI ABLS : OF wi] c@r%‘]én@ G@w\é\d Juhs et Mslc%ﬂ&hé? 'LmBJEi‘%nJMbQJH@r
a- ol efins, descrlbed above, or with diol efins. 5[0028]In one or

mor e enbodi menfPEOYRHE MY IS HE- BaSeH t HE r"Fﬂ?’p F‘&E‘idf”éenbo‘ff’ym‘sw an P4FE a Tin
that is great eimtbobiaintd 206, 20iWA%.0idaes oesrRedsdimeSupds G}ﬁbvt% ethiflar-d5aQun@dnd i n
ot her enbodi nent s reater than .160C. -1n the 0 t he

pr opyl ene- based Thar RopTa §?V%w%%$§%%gguggﬁﬂ%§§ewg ﬁﬁgfg??wﬁgggﬂﬁﬁ%n
180C, in otheraemﬁmdﬂwahmemlessubhamhazﬁmbmﬁmmﬁ hap@bﬁemlmmbedmmBQSSMyess

t han 165C. ,10[.002 [ ene 5,0 ased

t her mopl astzcliLC 199 ogc Itﬂae?'?? w?“p 01 uhgth n?ng)rgcélr;r% g% catsth%éf)tl/ ?%ijqcn% d@ ch fmf o or
greater than S@dJm @mq o Qﬂmembechlbm ﬁempsolngn@atney inchydi v 02 w@’ trlnnﬂtyt her

enbodi nent s gr&@et)%eﬁcb@nmlsa@vt%l BrottRPCtloRinRhEA &F 2I30AG), FRNE %ther%wrneﬁtban 140
Jig as neasured b 1in one or nore enbodi nents, erne based

t her mopl asti ¢ P¥dP %’é‘r@Pfﬁ@g‘/encﬂ@“Vic%‘}“t}d‘é‘cf‘.?ﬁ%ﬁs‘ic%‘flﬂ}t(f%ﬁéV &ﬁ‘ahtée‘?ﬁ‘ddlﬁj%t%‘%l 1off ne

EOl ymers. | nI ONBhObf mplepﬁﬁb@elﬁmeﬁdts)a-otehles@vap‘lumﬁeme Wleb@b&hﬁé’l@&h&fl fzed
y a cryst |n|t 0% € S east

S59% by wei ght PV SUIER SSRBOA ARt & e PUBLE™eb TaNG 4R ot REF NGO ment s

at | east 7096by)merght as deternlned by DSC. C}ystalllnlty may be

determ ned by gj¥| di Rg. the xl’éec%hteﬁ’[f oh ‘{a%'n?e';lbuQJd & f%FPJIR' Q%O%Jlﬁne?%%mg?f fusion
of a 100@6200rystal i ne F which I's assumed

i sotactic pol yHYEpy reEat a[vem@lfndl # geméih&lrm tﬁéhlﬁrfeﬁlygce%b (EE) éﬁpre»ed

t her mopl ast i C @k foSsulBRYeiHIE fwnmem pegodhavi RGhéa Reoed crnamerk&fﬁmal ecul ar

wei ght and/or be char ed a broa or | e, the
propy! ene- %as§§“WH@rﬁ@gW§§F 5”&6 pger gﬁmﬁﬁgﬁmﬁ’Nﬁﬁpgﬁf Pgl§ ONggl mi n,
i n other enbodiments: Rtsolieastd.0dcrdl/Sptanal Rimgat 4560 teafodhhantgenatcodteast 6

dg/ mn, and t e e asured
according to §%$%Pbgt¥§%“&ggf% %c?a&d é%%%denghggénouprﬁhflﬂﬁ)%y
enbodi nent s, tare aptBpy? eneibhAs ed“&)heq* mopingst to thegedlopmreagdinn: hVe EdwlcMFR of

| ess than 2,000 dg/mn, in other enbodimgnts |ess than 400 dg/mn, in other
enbodi nents | ess than 250 dg/mn, in other enbodinments |ess than 100
dg/mn, and in other enbodinents |l ess than 50 dg/mn, where the MFR i s
measured according to ASTM D- 1238, 302.16 kg (k 230C. [00321ln one or nore
enbodi ments, the propyl ene-based thernopl astic polynmers nay be
characterized by anl gw of from about 50 to about 2,000 kg/nole, and in

ot her enbodi nents WD 2010/ 077769PCT/ US2009/ 067533 from about 100 to about
600 kg/ nole. They nay al so be characterized by a Ma of about 25 to about
1,000 kg/nole, and in other enbodi nents about 50 to about 300 kg/nole, as
neasured by GPC mnth polystyrene standards 100331The propylene based

.= o - - .



1003411 n one enbodi nent, the propyl ene-based thernoplastic polynmers include
highly 10 crystalline pol ypropyl ene such as isotactic pol ypropyl ene. This
polypropylene a density of fromabout 0.85 to _gl ee,
with the Iargeﬁ?gwg2¥§ctlc pol ypr opyl ene having a den5|3%9§%”$?§%?§bout
0.90 to about 0.91 g/cc. Peroxide [00351Enbodi nents of the present

i nvention enploy a peroxide. In one or nore 15 enbodi nents, useful

per oxi des include those that can break down (i.e. size or sever) the
pol yneric chains and alter the nol ecul ar weight distribution. Various
per oxi des knowa 738 #92-he 28X +clan3 e, wisedX En®/di-ngand Biit is mobedkiars: ted (1105

di al kyl peroxi des 55?n9~ s include 2, 5-

dinethy1-2,5-df@({?%u 3f?§EroxyI)hexane and di cunyt peroxide. Useful

per oxi des are H9&II ablhe pwnders-btafrd chsoraer loUREROXoECIbidmkana) chaRote@eh éy

I ngredients [ Oﬁ’egfﬁll hﬁoagln%'ﬂﬁiﬁ tlglflbltFDn oS dét&%ﬁl@& b?@tff%ﬁﬁaﬁl&&m&%ﬁh&% @S@r

i ngredi ents. For éxanple thé blends of this invention onpri'se

nucl eati ng AgetisPosgblF eXredhin Ob%mﬁ?@%%‘?ﬁ‘%tb Thcm%rmcfd@mbfjrﬁ%a%@ac sistiot al
pol ymer in themphﬁzg% &@5@9&%}3 b \QrHch &hﬁﬁ%'h@ﬂ AR H&%fﬂ{‘&!h%'?’a%ne {f%e ggé%@rpl e,
sodi um benzoate an er nucleating agents may-al so

enpl oyed such thesmg opgusy| er - Nat t a ol efin product or other highly

crystal line pojoyrgr. Nuet 8atiocRdcagRMSs] el yder PHERRRMaYE RI.asmkPhk 68 and
MIllad additives (e.g." MIlad 3988) (M | 1'i kKen Chem cal s, Spartanburg, SC)
and organophos@ﬁam@gibyR@CNAJmilhmdQNﬁk2&0@¢mmwn@HQMehMCQWSlm%@iendare

NJ). [0037],Fur vard et f porated into the
enbodlnentég &mﬁgggﬁf%%3h§§%6gdﬁ§gg%t5¥%§tHaMﬂgggkgﬁgg fibers, and
fabrics for valfPtls émm@wgre coptrnerselth piopdecibael! gleeomet gy b@(@m@w@nzcd
stabilizers, apti g% daiich wf b &fSmin 54d PrradndSr mbrelpBbMmand prgganRdary
ant|OX|dants i ncl ude, for exanple hi nder ed phenol s, hindered am nes, and
phosphi tes. CIM@%“%MQWVHVQ§CSM@hkasd@VSb@ﬂghﬂqlagéhtkgUT@hﬂembmbmebdAcromax
C, can also be_ 10/ 777 CT/ U I

deactivators rrlﬁa;?y\p? He Curs?e |nctb a§% 19 §Tm0%eren}%0(&{meg ‘g?ﬁaﬁ%s&t/%’éjrthé c,
hydr ot al ci t &, @mndMGMEaMM%D%Dd@(Mandﬁ@ﬂwmmh@rkamﬁ@ pralut rodlet grelrodinfenown i N
the art. [003§1)p O 1Rl dFRIE: emﬁg%mp%ﬁgelgsb%eﬁkaﬁ%{heq nf'a% BScH. ALY} hose

conmpounds or mol ecul es that are | nconpat | meric matrix of

the fibers (i.@lfthapglesiypy? Ladn oths ey ngs legs thamray ks. am?%ﬁlnlmdww1b&a@ based
thernopl astic tﬁa%strJ% glrbq{ep%]mljogﬁ ents qu til!meﬁsj)g gqrb({Ihe; Qrﬁﬁo%fn%’h?u{& 91%19%@] 2% ? the

surface of the fiber: ese or nments, use S are

char act eri zed 9T palodiniepielisys g Sriish @t&iulll athermb@:hmemmﬂcwoeta?ﬁ tq @@Ptl Nt e

mgration b t(ﬁ?stﬁl‘&ﬁt&%? be T¥R@SnQ by Shiidin2ind $cdt BE hidide of atd nﬁﬂ@&l de amk des as
di sclosed in Egndbo ditives, Ceorge

Anti bl ocki n el ease and S

Wpych, Page “mEﬁ j08¢ 8?‘$@Ftyﬂ%%?d&%ﬁ%lhﬁ?ﬂa§ith?dﬁ%JEEﬁ%dﬁﬁFﬂé
erucam de, N—Q@whdpﬁe&hyl) erucam de, lauramde, N/ N -
et hyl ene-bi s- d t I SS rmd e
pal m tam de, q{]ﬁa}[ny géruﬁega%th? M 5§f ?ftl)c\%l am bgél plocuiaimr#xt {nﬁo[l erd Hy
[00391Qx her adshiltde e dotiontlgudeg poflﬁrlicx exalIt @ a thivpaedtdrk aﬂ’m)nf ﬂi)arrzdan‘tts about
gl: 32} Ie:’:IatZ 3%5: ’ "\é{)j’rkgr? ? i’é el glg?ssdn%%c%%slgsm%g P yenqgighcct Lls'léiung unécr dﬁbl%{;t cﬁtydlzt%%\{ne
af or ement i onedheriidp F@(Veéboma9 t(alosmg ¢fritd m@er plcktas @mamdlvoﬂl arrenahfdor: Cliwre
materials, either added. is Q%&@J‘Q@E’M Yerfbratu RGO BOEA0EH 1002 ARALS by €.
Exanpl es i ncl ude carbon bl a clay, talc, calciumcarbonate, mca, silica,
silicate, conBiheAPHAY PREP é@idcedaﬁd Diffreeniz iSgannice halrimeieri (Periia §ingi Eirisray be
(23 gF i) giggl to erajmarmaan@r Qm}rbtslg&cmmi_dwd@ccamﬁbb&tosd« m@a@igeﬂb(stl 0¥hg| sdiapit gant s.

n,yet oth er i sopar af fi ol yal phaol efi ns,
ol ybut encd” St i E TPL g hgmy B PR PARET L8 MG o ¢ he
conposi tions d&r 1 ménuicnviedtisorond Podlyedt phaolisefarfosnedaytviene fwdebdithoges descr i bed
in WO 2004/01 T I h as
A
about 20% wei ght, and in other enbodinents from about 2 to about 10% by 25
weight. In particular enbodi nents, highly purified paraffinic oils may be
used. These highly. purified paraffinic oils may include greater than 70%
and in other enbodinents greater than 80% paraffin content. Useful
paraffinic oils are disclosed in U S. Publication Nos. 2006/ 0008643,
2006/ 0247332, 2006/ 0247331, and 2006/ 135699, which are incorporated herein
by reference. In one or nore enbodi nents, the paraffinic oils my
advant ageously be 30used as a carrier or a shirty mediumfor delivering one
or nore ingredients to the extruder. For exanple, paraffinic oils may be
enpl oyed to carry the peroxide to the extruder WO
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and the resin can al so occur outside of the extruder in a blender such as a
ri bbon blender or a tunbling blender, and the blend can be char ged to the
extruder w t hgut tlngfromthelnventlon The proc be
carried out |{r21]%rruﬂ&97g1§e staged extrusions - for |nstancgp%sfrradsi% ?ﬁggsgches of
one or nore of the polyners may be prepared in the first stage, followed by
20 reactive extrusion in a subsequent stage. Masterbatches include

di spersions of one or nore of the polyneric ingredients, peroxides,
anti-oxidants, UV and other stabilizers, and plasticizers. Masterbatches
may be "dry m xesh jyplylywhiedbeivgcmaant0C andsibog Le)°Phit s icabura@dmiodaspel it hat has
not been "fully-wett - di spers t the xarrpl e, a
"dry mix" is O%lthSUIC o?tﬁjtwﬁéot t{tje V&()) vlmﬁl o aﬁ’gln 1bSCtlsae:_T%erc(%ytjer?¥o t{xeeh n%{ebt éf!:rr? ura? in a
tunbling mll @hich B naxifia bt a@&pﬂwneﬂﬂﬁﬁfthe Angdjdf&‘np:&fngloome shrﬁpl@bﬁcﬁm neﬁitswhen
the ingredients ni.c nd/ 0 t one or nore
of the ingredi erﬁ%ggr?e?c té’pl?f“&%m glfl%eratuhr“ of Ie‘jlriebr%qlrc% gbOhntmn nt ém%edrlaré’ﬁé)r ses
into the other meingy ddicemnge. [ 0044] The am)unt of propyl ene-based el ast oner
introduced wi t [Py OPYERR: Q%%Qsehgﬁgtw&lcﬁlsﬁa'\@aB@t&ta@n&t?@fﬁﬂ%'é)ﬂtogﬁ%rhmt g upon
the properties that are uf{imtely desired one or nore enbodi ments,
t he bl end i ncl sdes:satd b;eééct NSAR, pﬂﬂﬁ% doyeranet, oftots, on greaptrh® enbpodénmdith or at

| east 60 parts | o t her. i S e[g&t JQ an i ght
and in other e o e:/@re(% smagjtréa & M“é%%%& C%E&l e&t th " It}p %)eg %ur?g based
el ast omer basetiompemt the ‘tbe‘ttaﬂ‘)“/wvm e C@lf’octﬂh@“pﬁ*wpff‘toéh@ 'Ba?@@d 98%a§th§li?ér and

the propyl ane- Basesthen\VRoR0:104: 078 1d GRIRCIIAIS2QAQ/ Qvbadank TR E®L b ebctueSI n.
In these or other epbodi nents, the bl end i ncl udes Ies(ft@t han. 98 art

wei ght, in ot h&t*arbBaMERed meds e e gy haeps’ hy Tt gty igdge FW”Sts’her
enbodi nent s | emmtﬂne:m d%rttﬁaﬁdtssbgatmghmmm he propyl ene-based el ast oner
based upon the ht of th r yl q.8last nd the
propyl ene- base@ fbﬁ' IL|1 r?gploés e T E%Cﬁrhl nlg&5[ ??Bﬂ%%%ﬁbeh ge?abﬁogr%reh%ngélal?%nt S,
the bl end incl @d@gbltamdll gisisibuten p&Ph.s by w@mghtwulclfnwetphaéqioneﬁﬁﬁdbﬁth‘erttfsthet

| east 5 pants %oty)ﬁé&h& be de@rﬂhé&% t&ﬂ@ﬂﬁhﬁ%ﬁ%@n ﬁ\ta shl@éﬁgucﬂ-gs H@Q‘cfng §rt¥é taﬁf@el ght,
and in other enbodi nents at | eas parts by wei ght E ene- based
t her nopl asti ¢ #5e%i9spadeoxipuHy t/he ltyot"’ {ht\gad grere %fef“HJé %?r/‘ob‘ylwé'ﬂ Habed

el astomer and gonencpls@pRlenCRAERG aﬁ;ﬁ@hﬁﬁﬁlblﬁiﬁﬁﬂ@nﬂ’ﬁﬂitﬁb balamcd&teeeo@tynether

enbodi nents, the bl g tcll [ ncl#des | ess % ‘t.han [50 E] ‘%/?B %Qtt i n_other
embodi ment s | e84 MPRIRCS S SP e O YR Bh 2 UdRd T Gt R e B g FeRt '] &ss
than 20 parts hyrowsbghdsitohal tdveibpliapasl énesstibsede, tela@r ofopt asticd free@ing wildsed

ot opyl ene- bascli T har el SpRIRHIRY, ERAGEIRFH AL ARIcE e oty Ban2 ¢ e
reaction extr udér (rtlﬁep)tme% ofhtiesodnentupeseie iy 10 187 dE iR ioar e Feret i ve

extrusi on. The\steoﬁeﬁ@ternuetﬁlteﬁtdfnféleutdeqe‘chﬁtsletyeemom@mhts m xi ng extruders known
in the art SUCB@S sin Ecrew extr i nter sh| n

co-rotatin
twi n-screw extPdersm ‘?Ji‘a161 P IF S aat‘ﬂ[ M HSF- ‘iaﬂt%éﬁ?ﬁ‘g%eh‘uz‘f?gmt W he Sg’f“éw
extruders, as m@t lof aslcaildn@rcights hiid/orHe clewicextad bgehsad THngse MigRaclidr exumgiet r uder s
generally i de a sepi es of barrels th en.can m sageway
or condui t {l hrto°u Bﬁp%m btsu llastomus can hdbea g%:r[]{ dﬁscttncaaurc gg&é}rﬁﬁlg aglé é%g&g@ Ry
i ncl ude two or1°ﬁ8)r-el6sltgr\w§ﬂ t(héw@r@ da@aﬁtlébdgiwmhmaptfmr @mmqﬂtl%ﬂt*cﬁt laptehent s

that inpact tm%nmtoea%&heatnetdlthe ROMEY adih0ug @G R iRAEFRMIm RO the
exanpl e, the elenents may primarily convey materi al though t he barrels,

they may ser vev”f%mr‘rﬁ(?@l%hélmhé@tqv’é%tt‘é‘nt W@%@@wﬁlatwwwtw hee'BEr rel , and/ or
they may pri mawozhy Sef ¥ drﬁhofce&ﬁlj’okiﬁfcntt|t%t@ﬁyldnﬂdh&@d@ﬁ@iﬁ%ﬁ(heﬂg d\M/Cﬁﬂlﬁt n one
or nore barre w th a desire uenc nd strategy,
t hose ski l Fed 4V egC mo(?%ﬂ‘”tdr WP t}t (Hw) 8hP8 0" rdLéOéfd%(Pgb(;’k”§ Oq vt htgelveglr ‘lxg‘ﬁ“sm“ t ement s
of the variousvgeremws: [wachi ewen tgzﬁotéaﬁlorhexdmaeqlueﬁtgew oSitoat®gy agut | i ned
herein. [0047]Wth reference again to Fig. 1, the initial blend is then
conveyed to a519%1F$/@PkldWclaPih@r?1 adlmémv{afO@Mkﬁodedhogt‘toﬂt\g Bd¥ced to the
initial blend to thereby forma reactive blend. The peroxi de nmay be added
as a liquid or a powder using separate feeders. 30 Alternatively, the

per oxi de may be preblended with the propyl ene-based el astoner and/or the
propyl ene-based thernoplastic resin, or with other ingredients used in the
process, and then charged to the extruder. WD 2010/077769PCT/ US2009/ 067533
[ 0048] The reactive blend is then conveyed to a zone of high-shear m xing
16, where the reactive bl end undergoes intense m xing and masticating. This
zone may include one or nore barrels wherein the rotating shafts or screws
of the extruder are equi pped with high- shear kneading el enents, as well as
optional reverse and back-m xing el enents that increase 5 the residence

ti e of the reactlve bl end W|th| n h| gh shear m'xi ng zone 16. The
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[ 005111 n one or nore enbodinents, the tenperature of the reactive blend is
mai ntai ned wi thin high-shear m xing zone 16 at a tenperature of at |east
195C, in othe nts at 5 |east 205C, in other e n t | east
215C, and in gvtoﬁzgir?)%?”%%dl ments at | east 220C. In these (r??%qgllsgﬁ' béisd

enbodi nents, the tenperature is maintained bel ow the deconposition
tenperature of the polyners or that tenperature at which a del eterious
anount of gel will be produced. In one or nore enbodi nents, the tenperature
of the blend is maintai ned bel ow 300C, in other enbodi nents bel ow 270C, and
i n other enbodimelts lbehow lﬂ&@anodﬂlﬁ:n[sﬂﬁBBi]op)de]luﬂbﬁl'Ed olramsmﬂemelmwinmﬁlﬁtﬁs t he
residence time that the react b ng e ecif.ied

el evat ed tenpeﬁg ar es mﬂm“@g (¥F hﬁgl %Og&ﬁdéﬁbkggm th 51 |ﬁ5ﬁf§ at

| east 10 seconds, dflélb(ﬁftBlej‘alﬁﬁfbiﬂdlkgﬁlﬂle&n(ﬁhc} @atinkhs S%pdifdiﬁoutllﬂtd)lbhﬁr’?b()
enbodi nents at | east 20 seconds, in other enbodinents at |east 25 seconds,
in other enmbodk$BAlEwngin othsapbodimentsd Mn@éaborivgd ¢ hourALke BMBodi ment s at | east
35 seconds. sl ngohgse 1pr .13, om@r%agsm@h@e% ’mo‘iel&gdlr %l@?%‘&m&h&ﬁe i@t

reactive bl end iS maintalned at t ecified el evat eratures may be
| ess than 90 sé\%‘aﬁdé‘vlwfuMn))oque‘-‘rplen#@dbmﬁletqnewdr RaAbogp! é‘e%ﬁd@ inj ¢ihcpt her

embodi ment s | eaﬁbo%ﬁi%ﬁts 4" &‘i’%&%ﬁv I oéREJ‘e‘?x‘[bo ngmm §th[ %%Et ﬁ HRD;80her
seconds, and in o i ment T'ess seconds I'n view of the
f or egoi ng, t hogebodigients gpui 18 PrEOUAP Lt Wi I I aI so appreci ate that the 20

amount of peroposlg emplioyad ks RARELRGE varbrble that egnhiRe Mnhpuwuated to
achi eve the desired reaction. In other words, the reaction sought between

t he pol yrerl8 wiveilitistrivatidyl @D amey bhoupsiein 3X5- d’@tenﬁBNo He4eont Cagert. upoh t he

tenperature, thgskestHeRCS mtcélﬁfﬁatc@&dth& h&?cr&l@@m fo@-EﬁrRﬂcéﬁf U @%li@ﬁ&?&h
present. In On% or. nore enbod] ments, the amount of per de introduced with
)

t he bl end may reffrencesadied BEwnEEhT Mé‘rrﬁﬁ?lﬁc‘“e? 7%t H%‘r“mi‘e (fd?3ﬁ%n‘f¢§s“§{e 9 east
25 1000 ppm i#&.)0tthearis &m@dictmiﬁﬁﬁtsd ‘@Irefe&a&tfoﬂ.@ﬁﬁs@mw 9 [irdéﬂcbﬁﬁnd&’ﬁ@ﬁﬁﬁeﬂ'ent S
ot b ment oo SRt SRS Bl SRS B G RT Be ol ey
ot her enbodf nmﬂ«snaaxglaPEa@ECnmot@m]gpnvyatnn 1 X deépermevibodétmerptieraah ciuemsd w4500
ppm and in Otéﬂgﬁlftﬁgﬁ%&ﬂu%m Sin@ st@@é%aé&@@m@@mu@%%%u‘él% deﬂéa(?&js upon the

wei ght of the Pro yl ene- based el ast onmer and ene- based

t her mopl asti ¢ (9881 r edibh rexpirsnnizaged ‘F‘?’Pt‘tnﬁé“sém@?wét‘ﬁéi“ é%?b%‘dllﬁ*f’éﬁt% MPhES anount
of peroxide i NgrERAYGEAMPOLTiRy LB R ©ihdigMBYXndeh i &&Sart BaFrephBnOPOpsR@ABLbaskd Ot her
enbodi nent s Ie s than 8

00 .in other. e di nent St 600 ppm
bR AL SRR SR S e
| ess than 40000,§5r57,&d2.8 19, 6bielssemvodidrent 6992668 Priagyien300d ppronzased WO
2010/ 077769PCT/ M%Q&% 00,/Rii3 dédpg{hméneuﬁ Fﬂle PR ba DY 1Rk x Ak tAfobil
propyl ene- based cl astoner an ropyl ene- asedn hernDpIastlc resin.
[ 005411 n ot herClemiseldiavent s, the conditions within high-shear mixing zone 16

can be descri t;eqmm',{ergag@,fﬁ{ee,ﬂ&,ﬁzas;,@p&me,decorrposi tion of the peroxide
introduced to the mxture. one or nore enbodi nents, the conditions
wi t hi n hi gh- sH8%®! nlﬁFﬁﬁhﬁﬁﬁeOH%epWﬁﬁ PRITTHEN PRRIOY B RRY Stetheed dbgmeksidence
tine, are GﬁOI’ltrE@d |veakht for @aﬁpmevef aiis J;p@ﬁﬁ(faﬂﬁﬂ%ﬁy Isi’[hpQI h@l‘”cf@fébodlamn’éﬁn at | east

0 0
"0 ot her “enbodr el ar e aep GBTel bpih RutEhe FRERr TP Falbr B8R ana
i n other enbodqrcmerml@sbaactd theraopla 99 otesonpolvild thow (dlynesrs thenpremailompofe t he
peroxi de t hat u'nﬁs deﬁ%gﬁb&ﬁ ad pEQmE%thQllo? Bﬁi) ylul%o lnTJ@Heﬁn %Ylﬁﬁeﬁ!s%lcgﬁyti”‘ggpur
entirely within high-shear m xing zone 8 or the conditions wth

hi gh- shear ni ﬁ%gjﬂfzaﬁéwfﬁopﬁﬁv %Wtfhﬁnpdaﬂf BOAPFAR Y Bo dlsi Wé@“&%ﬁﬁ‘%ﬁ’%l on in
downstr eam(zorpaﬁayraﬁo bawneduel ethRABRhB\ShSHFIM M indti Q- hoampowca,tdf bepgarpounds

R g shear  m AAG 2oRo 18" CRRHURCAR Gt et B RAHERy RBHE T P vent

section w thi nndie uewtdetind@s fronfthy ad pridrizp o £ {tdéne s pE@id-oleals bych ahowmynecan be
used to inprove the devolatilization and renoval of volatiles. [0056]In
addition to outlet 18 or in lieu of outlet 18, volatile conpounds can
optionally be renoved from a conveying zone 20, which will be described
herein below, via an outlet 22. Qutlet 22, like outlet 8, may include a
vent section within the extruder and a vacuum 20punp to i nprove the

devol atilization and renoval of volatiles. [0057]1t is believed that the
free radical deconposition of the peroxide may produce volatile gases such
as net hane and hydrogen, as well as oxygen-bearing conpounds such as, but
not limted to, acetone, alcohols such as t-butyl alcohols, and al dehydes
such as fornmal dehyde. Moisture present in the raw material feeds may al so
generate mater ~vapor. 25 These vapors and gases, |ncIud|ng entrapped a|r

. " e - o




15 the anti oxidant include paraffinic oils such as highly purified
paraffinic oils and discl osed above. An exanple of a useful oil is that
avai |l abl e und de nanme SPECTRASYN ( ExxonMobi t Chem
[ 00611l n one g{jégﬁg%gﬁbodrnents after the optional |ntrodﬁ§@?@ﬁi%f t he
ant i oxi dant or other optional naterrals whi ch may be introduced to the
blend within the extruder, the 20 reacted bl end may enter a pressure
i ncreasi ng zone 26, which serves to increase the force and/or flow rate of
the reacted blend and thereby facilitate transfer of the reacted bl end
through a die pihateec, (Irotns owrhyl-1-Riopss,Brecthytd ipe@aicngmzioyiel -Rotcimy-nictgl-ude
extruder scr eWt%@%H?% (? tl‘(tqub t%gtgofd§ c1g9a?19 trgc?udgcpgrg't}?et Igac%gegléac an, ranldnCr eased
pressure. I n other énbodi e ress i ncreasl ng cf'Ude a
gear punp. ThecmmbH@$0épgmamepuhphﬂaﬁoadvagMagebﬂmiyﬂhékpsMNtmrwnm@uprocess
upsets and |solam§ pe extruder fromthe pressure changes associated with
eam t r eSehERE

downstr *such as screening, which will be described bel ow.
Thus, it shaul ghobg aPRES baked Jnhatlmertﬁs&ur@py NEHRBS ’th@ﬁno%QQ% B n{BYcaRe
Iocated within one or nmpre barrels of the extruder or be external to

the extruder. Paeeimﬁtaééss&ﬁ?a&frtﬁ%t?é)agrlﬁgthzfaﬁeodzeefﬁweaéﬂf%nééﬁr Geangl g other
facilitate pas% m]tentg gr[&?eptﬂ%g ll%b‘%qd In ?hgb (ﬁ(l’i‘ hem%gcﬂm?r{tb Rl grosyclg %%Qs%dzs

whi ch can be used to renove contam nates such as neta | yneric
gel s, and/or uﬁee@@@dwpeWmeb§ﬂbﬁwrawhmﬁ@emﬂetﬁwﬁhwngmeﬁmoﬁnedneenﬂhg may
take place withir r%Q?aﬁfmo der 9 mgftp&tﬁklgpgn exit of the reacted bl end
fromthe extrud‘ artrc a Shbo screens are installed between
t he extrudéf oﬁmﬁét ahdw@fdp@epbat@mﬂ9V@m@@ﬂ@ﬁﬂ%%ﬁ69?@$MUSZ@O®%@@%533
[00631In one 05haﬁ9@r@zc@®9¢ﬁ$ﬁ”@r§ equalht@ of Et%&thganbéoﬁfkd il ihd? €hnb&fith &8 Qer

granul ated at pelletizer 30. In one or nore enbodinents, the reacted
product, as a h@tI%Mm;udabeembempaesedmthwmdghyaas@eeﬁm*hmmwomsbmm@mmd die
plate that shapgs|fhg .pPrLeduct M@ a ribbon that is drawn out using a
rotating drum The drumis wat'er cool ed and/or placed in a water trough for
5 quenchi ng t h@%3bt dxtortiPaterrs THECHNHve Prarglcphircde termeplagic o n sy smal |
chi ps that isayinflaRg@ydtdlingi e sfeﬁftpdﬂs&m&@tpogmétsmnnt &ea&ot‘d&rc %Q]baannerlhahé@t dth of
the die hole deéernlnes t&ﬁ t hi ckness of eﬁﬁ/i I n ot her

embodi ments, a°di"E pI"&F & EH G PR “hﬁﬂ@gy éﬁ ANVIWE h from
about 0.5 nn1t®MabomMs20emmﬁSMsmeprMyedﬁmfhemo@aated:b&ehd% wddi ie hotlies
gener al | y in cll%odtnrgmt % qga?tf 7({3}) bg tOcr faﬂd&:t (PlrungcpegsDS(l S (9"9 allluntt trﬁ%l E)t l'e

pellets that are typ |ca ric In's he Teng eIIets
is can be aItekednhvihmﬁwﬁwkakth@tOh@ﬂdhe%dseﬂﬂtheﬂwﬂadee1bhmthbd¢%Wter or

by changi ngo t heysghiist gaﬁeerhattmersbtbteam 18b @@%Moﬂctg%lyﬁxropﬂ&ree enbodi nment s,

an underwater pelletizer 1s enployed. The reacted in the formof a
mol ten extr uda@@ I'i s 1% ey ttlhrpdt!?éjlﬁ“eab“‘éﬁd thHF’%SP‘ébt‘éd??tya‘ter‘h Ry SRevebesite 15
di e-hol es. Th Gtadthga bﬂoad ﬁng’ﬂby rrb&cﬂz&afle%dt andl By chaaatedd boa adjtdlﬁﬂigetohMF R.
viscosity of tFtE)r XampJe the l(c c—{a Emﬁosllélllntcabl ene}c Oclan e\!el cﬂv l tEl ectric
heaters may be uéed1 cOntiol “the dre Péenpdrature: terna M P€nper ed
oil, water, sU@amnamdh@mnbwhewmhea@edCQmamsﬁdhm@n%ehmay>%emu§ddmtman@gulate
the die teﬁ@oen@tm&%mbzmaeax;t fdaliRre hOWER G, &éaturafdctob@no% @ts'm' @%vz%aﬂube
quenched using a rapidly flow ng stream of in the water chanber of

t he under wat er<gffefi®ti Bakcse prptisaeniodigicats, t@m@m’ﬂ%h@tb%d theymgpleesip t"évm‘r*fs“xaIIJsed to

enhance the wattlardnﬁ\lrmr)atss the?2 d@oedgmttatleoaa(tntbamwetehetmam aga&dnoa othef these
or other enbodi ne t he nunber bl ades on the pelletizer hub is varied

Lo obt ai n t he CBS| P Lﬁerfrda%ggzem PRchEgRdgEns e et sareAts othhe
rotary speed efubbdi@erpelkidsetiahzetg/kin, wese adjMISt @ theharedht@idmgde asTRh-PBk] et s.
1006611 n part IaL dlnents the water is treated with (or includes) an
anti - bl ock’ 28 %ﬁt r drspersant These agents assist in keeping the
pellets frontaggnbnemampngmxtmnmﬂHMmeuh@mo@mhddeemmempMQk@bMmmsmea&ate
powder is dis r L I .
[0067] I'n othegﬁg%%%§M%vaﬁ%ﬁp?*é%&g%§POW?&% ﬁmkﬁgkgiﬁﬁdgg%e PE %%Vtet zed
is chilled by using a refrigeration sourge. In one or nore embodi ments, the
tenperature of the water is 30 chilled to tenperatures bel ow 50C, in other
enbodi nents bel ow 40C, in other enbodi nents bel ow 30C, in other enbodinents
bel ow 20C, and in other enbodi nents bel ow 10C. WO

2010/ 077769PCT/ US2009/ 067533 [ 00681The 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 my
then be screened to renove oversize pellets and fines. A fluidized bed
dryer may be used to further enhance the 5 drying of the pellets. Pellets



| ndustrial Applicability [00701The polyner blend resulting fromthe
process of this invention may be enpl oyed to prepare non-woven fabrics. The
formati on of - n fabrics fromthe foregoing 25 ¢

i ncl ude manuf g’?&\(\@y@?g fibers by extrusion followed by ﬁ\&&%@b/ggﬁ%ondl ng.
The extrusion process may be acconpani ed by nechani cal or aerodynam c

drawi ng of the fibers. The fiber and fabrics of the present invention may
be manufactured by any techni que and/ or equi pnent known in the art, many of
whi ch are well known. For exanple, spunbond non-woven fabrics may be
produced by spatbamndit mnoweﬁnop;gmtﬂm;nmw NeeIhrprooididaed NyofRebftenhauser
GrbH 8z Co., of Troisdorf, many. The Reifenhasuer systemutilizes a sl ot
drawi ng t echni Bu#oss! ?(@v]égéfp‘élﬁ 4u ”EJ oer pabodifpengiboyt o9, ey 30 dw Iy i one or
mor e enbodi menkgssukd BeGEC WAy pddenphodueeds by continuous filament, bul ked
continuous fil t, or staple fiber-formation tech r exarrple t he
pol ynmer WO 20@5?@777@5&8@'%@2%@/ %%“f]g%’l?tlﬁé’f)fmﬁéym%e Ce%’ pife 5(3 YPSEGA t he
hol es in the dimerpspt nelenetjtionwvhiiuerkayyn fohc @xanpisesiivey, gzt}eihweenﬁohmoﬁ mmto
0.8 mmin diangter. ;. Low Melt, viSeos)dinqf tig% bR ZIRY NG, BChiRvEd

t hrough the UQ‘E&OP lﬁr!n the'l z’\ét e?’!ésturse X 7 g?f 0C to 80Caan |Sgh mel t
flow rates (e.gganpsoly 11@&%% @kmm@ﬂq@n% w) arryf O@Mmﬁi@lllw@rl@oun%é@abwf

rel atively |arggy etk esfin. may be 5 equipped with a manifold to distribute
a high output of rmlten ner to a bank of ejght tot erets.
Each spi nhead H&3* be B4t ﬁﬂ%’&‘”ﬁ“t Hleé’“g’@ﬁ’écrlﬁfeéi tb‘g’ﬁ?pl?)‘ﬂ?‘rﬁo ¥f80f¥§‘§@9‘a g% ut put
through that sgishieagiolyp@pfiédetsath @aﬁka,ctlcsptpﬂmcﬁﬂy&de byhlapolhﬂml@m cipl lavea" and
the spinneret plate . within the head, Th 1 th i nper et
plate determ n‘gs %ﬁéwﬁrﬁﬁ%oé?&gfmfa ??ugogl & thm%% lal yls 8“0% il S F %ﬁ%gélg? ably
with the di ffe?@qnﬁltywéfrme@lrfslt@-ﬂﬁ:tpiamw9huitc |t |s 10typ| cal I y in the range of
50 to 250. ThePg}g,hgaes can be grouped into round, annular, or rectangular
patterns to assl st nrﬁ&%ood di stribution of the quench ai r fl ow. Continuous
Fi l ament [007208ht i dgdadments ahdit PIGSpnidvaLbeR Fapige sf B30 HelF et FY° 2, 000
deni er (deng ercnﬁHdﬂb@ﬁts Qfsefgl’ @dmcgoﬁﬁluy@l)hm%hmmesk aam (iange (ﬁlI's@mr)lthEO 20
g[e)lnll’]ﬁr nge;pfelea%ol)mcnc Idll]a(l: s(agg %Qb aélrﬁlc}ﬁcugi welalr %’%trlb-uf’i(]lgeéaé@{b%pe%(‘?\?t Sep;%wn 1%000
ft/mn). An exéoptamybermstdiodudimwba mor tme@do aballfy(bbftr@mb Eh@mﬂ%ltmﬁeﬂnusﬁ are
drawn at draw gialias Of b g[%roxpsa{&dnéom% aRlmbi"Dershiage dIap pafdipoypd ont o
a package. Two-stage draw hi gher draw ratios to be achieved.

W ndi ng speeds?vaifglcangodc i HREROX BO0AHFHIn (6,600 ft/min to 11,500

ft/mn). Sphynnoigr mRRAREI N 20 excess of 900 mMmn (3000 ft/m n) may
require a narr no ular weight distribution.to get the best s ability
AT i e S A RS R L R A

nol ecul ar wei gidnddafshis inbertion maywedriprise poleytthz sperssivhiyh ¢andexre{ch & SURA®O0 2. 8
for exanple. In s Rinnin S o L nts,
a 16- MFR react'SF" {éarééd\ge ro uc n%r i ﬂbebﬁ%grdé)m Obltrog ?ﬁ %;{“3%{ g%”t'ﬁﬁch] R
Oriented Yarn q<RaW. SOf{lmW@]l@ézrami @ICL & S@Mﬂ@mlé@dtylalﬂgfm(blﬂ@ﬁ s ke ftﬂlmé)y?(i fblélr'
produced dbg ecdfslzacgfmmtﬁoteﬁﬁ haml rkghcwhnglguzryéa lﬂcdp&}ne& e mircmmgdn(%
continuous filanment nenti nol ecul es in

Che f1ber is domEeahTPRFRR i) Hrsoaeu ot “irer (e ot Suh porrer

| eaves the spiameres. sfneeuthesd)iberobsmopbihgif ilied, Naol dhawiagl qhntihe fi ber
t akes pl ace aQﬂlmmMﬁf\En |§D30 wounded up into a package. The POY yarn (as
opposed to fully orién yarn or FOY, which has gone through solid state
ori entation ar@03ihs ﬁmﬁmghewmmamsfh@&év$eng¢he'mdmb@%érmel@ngaﬂh@m&miends
to have a k} ghﬁgulﬁudoﬂ)g@et 400 Loa'rtag e tf?él\ﬁl::ndg ef'%%&' e fabr}épfm varlous urposes. Other
20101077769PCT1US20091067533 Bul ked Conti nuous Fil ament 6 741Bul ked

conti nuous fi l2dfEye fchpi RarropcprbtBasastiqdlents, Hicy. ﬁ‘\ﬂ@“hd@Pc”Wﬁés‘nd one-
step and two a&@p&wy aﬁ’t‘iox@%t@émlll(ﬁ)de' For ScxbiMle. Shi@@rddr BIGESS , hiddbrddNEHiaWN ayarn is
spun at |ess t ﬁ %? 300. ft/mn sual%g 750 nfﬁl G E placed
on a package. @‘Vﬁr RS V%Mﬁ“d%“éﬁgﬁﬁﬁa it RS R g S R BUP Red” on
a machine called a texturlzer W ndi ng and drawi ng speeds are limted by

t he bul king or texturizing device to 2,500 mmn (8,200 ft/mn) or less. As
in the two-step CF process, secondary crystallization requires pronpt draw
texturizing. Common processes include one-step spin/draw text (SDT)
processes. This process may provide better econom cs, efficiency and
quality than the two-step process. They are simlar 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 addi ng enough gentl e bends
and folds to nmake the yarn appear fatter (builder). Staple Fiber

[ 0075] Fi ber fabrlcatlon processes |nclude t wo processes: tradltlonal and

T ~ - . C ——y o o a o . o, -



WO 2010/ 077769PCT/ US2009/ 067533 The entire fiber form ng process typically
takes place within several inches of the die. Die design can be irrportant
to producing product efficiently. The fabric | bl owi ng
the fil anent ﬁ&??@’}ckﬁ) onto a porous formng belt, typi & '@5%%' rﬁé to 400
mm (8 in. to 15 in.) fromthe spinnerets. A Iarger form ng di stance may be
used for heavier basis 5weight, higher loft product. Melt blow ng may
require very high nelt flowrate resins such as those greater than 200 g/ 10
mm to obtain the finest possible fibers, although resin MFR as | ow as 20
9/ 10 mn can becused @talya dthghas:s plpaBs st 0gd ieipRpabut:@mpd, @tche stearatc,

embodi ment s, Spypbonded, EabL|, 6, 0077 Spunband, of..spunbonded. fi ber s | ncl ude
fi bers produce i ‘f ’b e extrusion en polynmer from
either a lar ge[ﬂﬁﬁ)ﬂ]nnén ate hmvmng es@Wnalltb tubrdwi sdin chidyoindgdeothossi ¢dmpbamdk or of

smal I er spi nne&gﬂe&les G ar@)ﬁ@&pl%d‘ﬁblc%t'ﬂtt@ ﬂ&lyﬂ'gngﬁ‘latﬁlg\yf @lg ﬁé@s bgl 2 pr ltl?cr
exiting the spinneret, th bers "are quenched y cross-flow air
quench syst &m batferlafancretdRnae Py Bt eh P HET a1ina el 3t fentedifes (28t awn)

b%/ %ghhspeed ﬁlbrﬁﬁnc-rrﬂ@fa@ t@-]lcfh]? sg&@@mﬁhlmc&\/\mn&m& &Qﬁ&a @fm%oainrcn@t&s&auﬁb la@@, both
o] Ich use t eventurl effect. The rst dra e filanment 15U|ng an
aspirator sl ot ¢ SMGECHEEY gl HOW8p ‘rc\l}ﬁ‘ Yt ml?ﬁ%hc‘”ﬂ)ftdc’thitf‘ée SRt e or t he
wi dt h of the nwmehdicne Tylﬁbeofsﬁpomd memx«li‘ﬁoa‘htt@lr&WSathes fid Hactend sn tAmdwgh oa

on 5 sreen (-t QiR Reredl BT B e N R e A i
t hen be pasl%edamlﬁﬁ"olﬁglhd%cbﬁlm@§§¢ oﬂ“qﬂ@llcles Nafichdtipter]) sacoridn heaneld. clNendar

rolI's where thghyiQksemeIhaRES NNLAMEn BklicaRQBd JibigideeBIcat pRQIHige, CRUBI | NY,
for 20 exanpl e, 10%to 40%. of its area to forma non-woven fabric. I'n

anot her enbodi FEAP VR ot drhErrt BeFd can al so be effected using
convection or pesd at iofer hemttivesl nnqmtt aﬂsnotdsaﬁﬁpl@n‘ﬂmdlanﬁntqtardalnberp w&dlﬁmg can
Prg . ﬁLLECt [eg 022{ Xnnﬁe‘lgf &'c%}ahé)c“aég&{s docnane ng%é?{u(r)at eﬂéc%‘% O%lt#ﬁ%{llg rctdr cr? pB)cbbsm%
conti nuous if i | adremd tior hkeZS h¢ abringaphanddtiva migplsaoy B ﬁmwat refnf@rmg he
fibers. Anneal | ng;.BY;mRA%d LR iYpehRhi L YEnLAR rdddl iBHNR! ad ST SBrald ?leg N1
stretched fiber and restore the elastic recovery operties o bT end in
the fiber. Anrfé2PhAYchasy-Heerrshviibess. ud- tlbcasw&ﬂcf FW“%&W&@@ N4 t he
internal organhzilel OmcoOiddtiRes wiiytsha! delcBlogddrislGithkice prpehidsheeide b@tblo¢éing
ordering of the am)r@hous and sem crystalline phases. This may lead to
recovery of tH&EE UdPr'& Broperties. For exanple, 30 annealing the fiber at
a tenperat ar e [0640nt | Bagt ARCcmabbventy o@mrbifEng gobtilphe cfibbutpolsbitght.| o el ow
Lhe Srystall ! MRIE! dri0d oPRIR! 1l AG Rl 4T PERISAHALE ol Shuchil

restoration of t el astic
2010/ 077769Pc1f700812@®@ﬁ@~6%313011 O’Y@iﬂf%elrlh?élm WA D HGo% f Theprerobialpbqobefisan be

conduct ed by Ryt alddl RQarhdiBis fsh K Sodu08 5 FAdpolCR B deidk, Qﬁrbtﬁqél%n{bb@ﬁ&ﬁs) at
t enper at ures, for exanpl e, between room tenperature

al ternati vel y 08" %ovexP At TF° 128 a6 in ofhes empsm eyt W@”E‘}lfo%f “ft%@\}’oé‘bhodh% to

| ess t han 15 houtight. An byrpiutakbmadiieats Kghl pafifiedparStidic $i6 nhy bt Mgl eBhcad hidDOC. The
ggprgg!s: P?OJI[’II ger{gplllp ecéi eparaffl mcrg')le Hﬁ% %ﬁ%cg&tg dlq qb t’l,ﬁ; glnoglé;e?%O%Pnen%“gtef thcm

ranges from 60GC% md@ﬁ“@)Oomem arﬁbtfnlepalefﬁbednlﬁmﬂ distlpd tiwngper Bellicaion sN<about
100C. [0080] I nosesobsian em@@damﬂtﬁ)os@mzﬁxamol»ms/@%%e%wqpcl inC@PriHOouS
fiber spinni n%ﬁ anneal i ng can be done by passing the fiber through a heated
rol | (godet), Bicthguticente nme apper enbadbreni th"c%"\‘f@‘ﬁf P‘&ri‘a‘ly adyiEgiopybe

t echni quesso Angralk ia RgriEy adgalsllyrr@dalum foedAe&aRhe shaek unetergmyewg bandéi ber

tension to allow shrinki of, the n order elast|C|ty to
the tiber - & RonraBya Bhises bRS wirdvebf Gh iR ri sh BB i Sugh a

eal ender to point bond (consolidate) the web. The passage of the
unconsol i dat ed non-woven web through a heated cal ender at relatively high
tenperature may be sufficient to anneal the fiber and increase the 15
elasticity of the non-woven web. Simlar 5o fi ber annealing, the non-woven
web nmay desirably be acconplished under Iom1ten5|on to allow for shrinkage
of the web in both nmachine direction (MD) and cross direction (CD) to
enhance the elasticity of the non-woven web. In other enbodi nents, the
bondi ng cal ender roll tenperature ranges from 100C. to 130C. |n another
enbodi nent, the tenperature is about 100C. The anneal i ng tenperature 20can
be adjusted for any particular blend. [00811The fi bers and non-woven
fabrics of the present invention can be enployed in several applications.
In one or nore enbodi nents, they may be advant ageously enpl oyed in diapers
and/or simlar personal hyglene artlcles such as adult |ncont|nence

o " T T T



10 blend at a flowrate through a series of barrels within the extruder;
(iv) subjecting the reactive blend, in one or nore barrels, to high shear
m xi ng; (V) i the tenperature of the reactive

tenperature gﬁtfo][l:i)ig){o[?% to deconpose at |east 50% of the %gﬁ%g?ogemgﬁd
thereby forma reacted blend; (vi) restricting flowrate of the reacted
bl end t hrough one or nore barrels to increase the tinme that the reactive
blend is subjected to the high shear mixing; 15 (vii) renoving conpounds
fromthe reacted blend or the reactive blend; (viii) introducing an

ant i oxi dant toFvohetiveatBledl bl end; (ix) increasing flow rate of the reacted
bl end t hrough or f C the
flow rate, pasgdlwd thée%oga% ?{t;?gre%fﬁg ﬁ?cghg%dr?)%ecgtggEO%n%rdgmestﬂO;ae%?g%F 9%1’3
renove unmanteddmphﬂamﬂhaﬂes;m@hﬁbQmw&&peﬁmeﬁn@wﬁ@rmhbﬁmeé@tedhpﬂémwr

20[ 00841Par agr gy Biat Thlaee Qé‘c%?o%&a@f u 16?5&!&[%5 Anclm%r @dvﬁﬁ ol ﬁﬁlt(t"(()w,
i ncl udes n'alntalnlngt ete erature of he reactive d?:at a tenperature

sufficient fo HECEHpOaY dé(t‘“‘n?‘%%@@emfé}%l%tan?lﬁ‘é clrsgiskitge. [0085] Par agr aph C
The process of [gazjagr@fhs AoB, cifdgiients aif dhs peEen{ VvedtRE | @S described with

mai nt ai ni ng the_t r he reac bl end a

suf fici ent gto é%%?g% Pag L1t Azgll“leda P, gf“ 3‘1 W&FYSQW&’@#‘?T%@%]%M&‘aph D:

The process ofHpam@gWamhspwmﬂbw%heddw@amdﬁstepn@MwnmhmhddeEUMahhwanmang t he
Lemper ature of b LEAGHINEPLANT fifal pok s 836 LAABILRANAGLARD, &= The
process of paragrap ere sal v)S i ncl udes mai ntal ni ng

t enper at ur é'of dftdﬁée ‘ieelaé‘tnl Reeadtiideiia foed ttfoat @&’@tl’lc]?BS(I}CtCG‘@[ fe@ieewézrdagrsaph F

The process of wpakagkaphsrifsdow WORF 6r S| tdfeatepn(elddsrbmbmh Uéiﬁ}scaﬁ hangl-pg at

| east 1, 000 ppm erOX| e based upon t rop e based

el astoner and PR atb[t" db&dtf - gyl °‘t"h§1}2ﬁiﬁbtl e\ ‘?“d Ioésp’ﬁ g n adged ot
2010/077769PCT&U8&®0&h&625&3cb&ﬂ&&ﬁPamagnaphmﬁﬁwMHEoppmaessdmém@arﬁgfaphs
A-F, where said sjep (iii) includes charging at |east 3,000 ppm peroxide
based upon the wei ght of the propyl ene-based el astonmer and the
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exanpl es have been prepared and tested. The exanples should not, however,
be viewed as 10limting the scope of the invention. The clains wll serve

to define thewngﬁ%y%gp: EXAMPLES Exanple 1 [00991A pg&éﬁé@m%gyggzérdance

with the preséent Invention was denonstrated using a BER

(Berstorff) co-rotating, internmeshing, tw n-screw extruder. The 15

copol yner of propyl ene and et hyl ene, containing about 15 w % of ethyl ene
was netered into the feed throat of the extruder using a | oss-in-weight
screw feeder. A predom nantly isotactic honmopol yner pol ypropyl ene was fed
i nto the sane teedphabicastin. usilrg @apathetboliosss, iti-ivaH glRtudsdaese wah eegdeats.by The

o end tes {7 eake Dk A2 L SRINGL0.40° PhoS1GH, ol 8 B SnLig, B ned
assenbl ed as 20de8¢pdrts&d wicightFdlfleerdpyleikaiabed clastBagrbadcd Noumisky oy peghtefgth nm
Cumul ative mm QUpYLALL XS claddnkr Lnd'%ﬁa‘@éﬁop?%é-ﬁésed“cﬁc@m&ﬁ&%ﬁéresﬁ[oIO Li quid Injector
450 900 10 3 Top Liquid Injector 450 1350 15 4 Cl'osed 450 1800 20 4.5
Transition 3 045] In one of more embodiments, the blend includes at least 2 parts by weight, in
other embodiments at lcast 5 parts by weight, in other cmbodiments 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 clastomer 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 propylenc-based clastomer and the propylenc-bascd
thermoplastic resin.
[0046] In one or morc embodiments, the reaction cxtruder 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-ratating intermeshing twin-screw
extruders, and counter-rotating non-intermeshing twin-screw extruders, as well as other
multi-screw cxtruders. These reaction cxtruders gencrally 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
elements 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 stratcgy, 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 clastomer and/or the
propylenc-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

W

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 clements clevates the
temperaturc 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] 1t 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-
bascd thermoplastic resin to different extents and by different mechanisms. Namely, it is
belicved that peroxide, under the appropriate conditions, primarily scrves 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 freé-
radical chain cnds of the propylene-based clastomer and the propylenc-based thermoplastic
resin may graft or rcact 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 uncxpected discovery may stem from a difference in the way that the
25 peroxide intcracts or rcacts with propylenc-bascd clastomer and the propylenc-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 practicc may have
sought to cxtract heat from the blend via means such as water cooling and/or usc less

aggressive mixing profiles, practice of the present invention includes maintaining conditions

- 13-



305 5100 Transition 150 5250 Die Plate 60 53 10 Pel l eti zer 1001001
The screw segnents were assenbled as shown in Table Il. Tabl e Extruder

Berstorff i . Type Pitch Ratio Length/Pit Nr. of
Starts O Ang@ 2‘&@??2%9 %T%SZ&‘%&%S

within high-shear mixing zonc 16 so as to achicve sufficicnt 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.

10 [0052] In onc 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 lcast 10 seconds, in other embodiments at least 15 scconds, in other
cmbodiments at lcast 20 scconds, in other embodiments at Icast 25 seconds. in other
cmbodiments at lcast 30 scconds, and in other cmbodiments at least 35 seconds. In these or

15 other embodiments, the residence time that reactive blend is maintained at the specified
elevated 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
scconds, and in other cmbodiment less than 50 scconds.

[06053] In view of the forcgoing, thosc skilled in the art will also appreciate that the

20 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

25 1000 ppm, in other cmbodiments at [cast 1500 ppm, in other embodiments at lcast 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

30 resin combined. In thesc or other embodiments, the amount of peroxide introduced with the
blend may be less than 10,000 ppm, in other embodiments Iess than 8000 ppm, in other
embodiments less than 6000 ppm peroxide, in other embodiments [ess 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 propylenc-based clastomer and the propylenc-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 ot more embodiments, the conditions within high-shear mixing zone 16, including the
temperature and residence time, are controlled to achicve 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 barrcls.
[6055] As shown in Fig. 1, volatile compounds present within high-shear mixing zonc 16
can optionally be removed from high-shcar mixing zonc 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 lieu of outlet 18, volatile compounds can optionally
be removed from a conveying zone 20, which will be described hercin 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
formaldchyde. Moisture present in the raw material feeds may also gencrate water vapor.
25  Thesc vapors and gascs, 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.
[06058]| With reference again to Fig. 1, the reactive blend is conveyed away from high-
30 shear mixing zonc 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 Dblend. 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 morc
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 shurry.
{0060} In one or more embodiments, the antioxidant is an alkylated phenol such as 2,6-
di-tert-butylphenol  (2,6-D1TBP), a butylated hydroxyl toluenc such as 2,6-bis(1,1-
dimethylcthyl)-4-methylphenol), and/or a  phosphitc  such as  tris(2,4-di-(tert)-
butylphenyl)phosphite. The low molecular weight compounds that may be introduced with
{5 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, pressurc increasing zonce 26 may include a gear pump. The use of a gear pump
25  advantagcously helps minimize process upscts and isolate the cxtruder from the pressurc
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.
10062] Pressure-increasing zone 26 may also serve to facilitate passing the reacted blend
30 through onc or morc screens 28, which can be used to remove contaminates such as metal
chips, polymeric gels, and/or unmelied 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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[0663] In onc or more cmbodiments, the rcacted 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
5  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 dic hole determincs 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
10 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 onc or morc cmbodiments, an undcrwater pelletizer 1s employed. The reacted
blend, in the form of a molten extrudate, is forced through a die plate containing onc or morc
15 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 dic
temperature. Alternately, tempered oil, water, steam and/or other heater transfer oils may be
used to regulate the dic temperaturc. The extrudate flowing out of the dic holes can be
quenched using a rapidly flowing strcam of water in the water chamber of the underwater
20 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 trcated with (or includes) an anti-block
25 agent or dispersant. Those 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
30 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.
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{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 & 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-seal” bagging equipment.

Product Characteristics

[0069] In onc morc embodiments, the polymer blend resulting from the process of this
invention arc characterized by one or morc advantagcous propertics. In onc or morc
cmbodiments, 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 least 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 cmbodiments less than 500, in other embodiments less than 400, in other ecmbodiments

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 preparc non-woven fabrics. The formation of non-woven fabrics from the forcgoing
25 compositions may include manufacturc of fibers by cxtrusion followed by weaving or
bonding. The extrusion process may be accompanied by mechanical or aerodynamic 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 produccd by Reifenhauscr GmbH & Co., of Troisdorf, Germany. The Reifenhasucr system
utilizes a slot drawing tcchnique 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 dic (spinncret), 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

(¥

cquipped with a manifold to distribute a high output of molten polymer to a bank of cight to
twenty spinnerets. Each spinhead may be equipped with a separate gear pump to regulate
output through that spinhcad; 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 denicr to 2,000 denicr
(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 n/min to 3,500 m/min (6,600 ft/min to 11,500 ft/min). Spinning spceds 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 & 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 Partially 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 gonc through solid state oricntation 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 lcss.
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. Thev 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
male the yarn appear fatter (bulkicr).
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 secondary finish application, crimping, and cutting
into staple. Filaments can range, for example, from 1.5 dpf to >70 dpf, depending on the
application. Staplc 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 arc 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] Mclt blown fabrics may rcfer 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 | to about 5 microns. The non-woven webs
formed by these fine fiber diameters have very small pore sizes and therefore may have
excellent batrier properties. For example, in the melt blown process, the extruder melts the

30 polymer and dclivers it to a metering melt pump. The melt pump delivers the molten
polymer at a steady output rate to the special melt blowing dic. As the molten polymer cxits
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.

-20 -
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The cntire fiber forming process typically takes place within scveral inches of the die. Dic
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
thosc greater than 200 ¢/10 min, to obtain the finest possible tibers, although resin MFR as
low as 20 ¢/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 spinncret, the molten fibers are quenched by a cross-flow air quench system, then pulled
away from the spinncret and attenuated (drawn) by high speed air. There are gencerally two
methods of air attcnuation, 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 ong roll bond the web at points covering, for
20 example, 10% to 40% of its area 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] Anncaling 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. Annealing 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  annecaling 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

elastic propertics in the fiber.

1
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10079] Thermal anncaling 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 anncaling period is I to S minutes at 100°C. The anncaling time and
5  temperature can be adjusted based upon the composition employed. In other embodiments,
the annealing temperature ranges from 606°C to 130°C. In another embodiment, the
temperature is about 100°C.
[0080] In certain cmbodiments, for cxample, conventional continuous fiber spinning,
annealing 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

clasticity of the non-woven web. Similar to fiber anncaling, the non-woven wcb 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 ay the dynamic or stretchable components of these articles

such as, but not limited to, the elastic fastening bands. In other embodiments, the fibers and

[N
W

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 ethylene-derived units and a heat of fusion, as determined according to DSC procedures
according to ASTM E-793, of lcss 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
rcactive blend at a temperature sufficient to decomposc at least 50% of the peroxide and
thereby form a rcacted blend; (vi) restricting flow rate of the reacted blend through onc or
more barrels to increasc the time that the reactive blend is subjected to the high shear mixing;

15  (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
on¢ or morc screens to thercby 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 lcast 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 (iif) includes

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

and the propylene-based thermoplastic resin combined.
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10089] 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 propylenc-based clastomer including up to 35% by weight 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
10 and a heat of fusion in excess of 80 J/g; (ii) 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
morce barrels, to high shear mixing; (v) maintaining the temperaturc of the rcactive blend at a
tempcrature of at least 165°C for at lcast 5 scconds and thercby form a rcacted 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 rcacted blend through onc or more barrels; (x) after said step of
incrcasing the flow rate, passing the rcacted blend through one or more screens to thercby
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 feast 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 propylene-based clastomer

and the propylene-based thermoplastic resin combined.
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characteristics of the vis-breaking process. Table 11.1 Production Rate

| bl h 2000 Eth - yl ene Copol yner Feed Rate lbill 17 pyl ene
feed rate | bi ?‘JPGZ@@@%E%‘BH 0x101 feed rate Iblb 6.5 Vent 5%8}5%%&%90 e Hole

Dia inch 0.125 No. of Holes Open Nr. 80 Pelletizer Hubs Spokes Nr. 2
.Pelletizer Hub Bl ades Nr.

10095] Paragraph M: The process of paragraphs H-L, where said step (iil) includes

charging at least 3,000 ppm peroxide based upon the weight of the propylene-based clastomer

and the propylene-based thermoplastic resin combined.

[0096] Paragraph N: A composition prepared by the process of any of the preceding

5  paragraphs A-M.

[0097] Paragraph O: The composition of paragraph N comprising at lcast onc 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
10 limiting the scope of the invention. The claims will serve to define the invention.

EXAMPLES

Example 1

10099} A process in accordance with the present invention was demonstrated using a

BERSTORFF ZE-90A (Berstorff) co-rotating, intermeshing, twin-screw extruder. The
15 copolymer of propylenc 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 prescnce of a peroxide obtained

under the tradename LUPEROX 101 (Arkema). The barrel scctions were asscmbled as
20  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




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 431}{%]}, QScreen Pack-Screen 5 Mesh 40 Vent in Hg
27 Screw Spee rpmmg-g?) Feed Zone Tenp. F cool ed Extruder@@%é&@%éyg]%

Ext nder Zone 3 F 420 Extruder Zone 4 F 461

I l Pelletizer l ] |

[00100] The screw segments were assembled as shown in Table 1I.

Table 11
Extruder Berstorff
Size 90A
v Lcn{:té;f;’)i tch Nr. of , Piece Cumulative
Type Pitch or ] Starts Handing | Length Length, Barrel
Lobes Or Angle mm mm
BA 75 1 2 75 75 1
A 125 1 2 125 200 l
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 I 2 75 825 2
EA 75 | 2 75 900 2
KB 75 5 45 L1 75 Y75 3
KB 75 5 45 LI 75 1050 3
KB 75 5 45 LI 75 {125 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
B 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
7B 75 3 12 RE-LI 75 2950 7
EA 100 1 2 100 3050 7
EA 100 1 2 100 3150 7
EA 100 L 2 100 3250 8
A 125 L 2 125 3375 8




Ext r uder
Zone 7 F 403 Extruder
369 Upstream

Upstream Mel t e%%peé6

Zone 4,5 F $70 Ext nder

Zone 8 F 393 Extruder

Zone 5 F 458 Extruder
Zone 9 F 304 Extruder

jg Psig. 315 WD 2010/077769PCT/ U
%19 Downstream Melt Psig Psig 193§%§ﬁn§ﬁ9&§§§
Tenp. F 330 Die Plate F 340 Pelletizer Speed rpm

Zone 6 F 440 Extruder
Zone 10 F

feam Mel t

A 125 1 2 125 3500 8
A 125 1 2 125 3625 8
A 125 1 2 125 3750 9
EA 100 l 2 100 3850
EA 100 ) 2 100 3950 9
CA 75 l 2 75 4025 9
EA 75 1 2 75 4100 9
EA 75 1 2 75 4175 10
EA 75 1 2 75 4250 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 IIT provides the characteristics of the vis-breaking process.

Table III
Production Rate Ib/h 2000
Ethvlene-Propylene Copolymer Feed Rate Ih/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. &0
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 Mcsh 200
Screen Pack-Screen 4 Mesh 80
Screen Pack-Scereen 5 Mcsh 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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A process according to the present invention was demonstrated using a

intermeshing, twin-screw extruder.

nka, Coperion)

co-rotating,

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 polypropylene and the ethylene-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 Specialtics), was injected as a shurry 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 IV. A

product with a melt flow rate of | 18 was obtained.

Table IV
VM6200 Feed rate ke/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 wi% 25
SpectraSyn 100 Content wit% 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
Pelictiver Hub Blades Nr. ]
Pelletizer Spring Color Red
Screw Speed pm 200
Extruder Power Used KW 63
Screw Torque % 67
Feed Zone Temp. C Cooled
Extruder Zone 2 C 115
Extruder Zone 3 C 203




Die Hole Dia inch 0.125 No. of Holes Open Na. 25 Pelletizer
8 Pelletizer Hub Type Wb bble Pelictizer

Hub Bl ades Nr.

8 Pelletizer

Col or Red Sm@@f%ﬂ@g‘gfﬁf pm 200 Extruder Power Used KW 63 %@&L@7%g

Feed Zone Tenp.
2010/ 077769PCT/ US2009/ 067533 Ext r uder

ed Extruder Zone 2 C 115 Extruder

Zone 4 C
Extruder Zone 4 C 220
Extruder Zone 5 C 222
Extruder Zone 6 C 222
Extruder Zone 7 C 222
Extruder Zone & 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 Dsig 655
Screen C 150
Die Pressure Psig 525
Dic 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 nccessarily illustrated herein.  For this rcason, then, reference

Hubs Spokes Na.

Spri ng
% 67
WO

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

the present invention.



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 Punp Tenp. C 194 M5 P Di scharge
Pressure Psig 655 Screen C 150 Die Pressure PSiQ 525 Die Plate C 131

Pel |l etizer Speed rpm 1491
CLAIMS

What is claimed is:

1. A method for forming a polymer blend, the method comprising:

() 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;

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

(iiiy  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;

(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.

2. The method 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 method of claim 1, where said step (v) includes maintaining the temperature

of the reactive blend at a temperature sufficient to decompose at least 90% of the

peroxide.
-30 -



Pel l etizer water Tenp C 26.8 Vac Punp Pressure in Hg 23.8 [00104] Wiile the

present invention has been described and illustrated by reference to
particul ar enbodi nents, 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 5should be nmade solely to the
appended clai rrBTfl@meﬂkbtlm@sBSn af wda"eeaiﬁistdpr{g) inbledésr manwoigetho terbfeeatpree s ent
i nvention. IFTgLAI is cl fiu is: 1.A nmethod for formng a pol yner
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first polynmer and a second polyner to forman initial blend, where the

first polyner is a propyl ene-based el astoner including up to 35% by wei ght
et hyl ene- dér i vedhumethed ahiglagm Aewherspaif gispdw) inglydesanaipiginedtha aerestig t o DSC
pr ocedur esoptﬁgp{agﬁ%gol%{%t@%ﬁ 1\,\%@ of less than 80 Eg and a nelt
tenperature o ess t ere the second polyner is a

propyl ene- based pol yner havi ng a nelt terrperature in excess of 110C and a
heat of fusion e 80 J ar gi ng,
char gi ng agper oiﬂ%@e@fﬁg Oﬁgallnh?t‘fva ¢ Spt(l %g‘;ﬁé{)&fa{%ﬁgﬂﬂé%sggg?@ gérgbl end;
(ii1) condpabkidg bhded uppachée weigdht eﬂdheaproaylfehaabasedatemsttomeougm tiee piepylese-of
barrels within the extruder; (i1v) subjecting the reactive blend, in
one or nor BISBAMEENPIastis resiniembingdr i xi ng: (v) maintaining the
tenperature of the reactlve bl end at a tenperature suffici ent to decorrpose

at | east 50% of the peroxide and thereby forma reacted bl end (vi)
restricting flohhg @?@Oépf ¢laign ?e‘éi'&r‘ééﬁl%ﬁtéﬂél”‘? HeBdghegrengt IFFHF éOB%PI?‘BI s to
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m Xi ng; (virn) novi ng conpounds fromthe reacted bl end or” the
reactive bb?émbltherrnOplastIQmSmC)Ombmeﬂodum ng an antioxi dant to the reacted

bl end; (ix) increasing flow rate of the reacted blend through one or
more barr el S; (x) after said step of increasing the flow rate,

passi ng t hg readtnedhdal fentbrinhmeeugiynerdlad, e netledicempssing t her eby renove

ted contanjpates; and et | th t & 2. Th
method of ol armih wlsranesn il el Atk ARy s or at ur o

of the reapihusldldeRderdtheXiEpenatiss propylbhd-bised tlastomeiciaciopiag @p a 35%ast 70%
of the peroxide 3 The net h d ofﬁ@ aim1, where said st{:gﬁ%@ |nc[é§ es

mai nt ai ni ngY MR E@hﬂéﬁwa@fmve St el 3 Bgpteof IS @h deigEmige o r
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met hod of AT WAY® said step (iii) includes charging at |east 3,000
ppm per oxi de bagied u@edudting heirghtivooblehdiat pribpy tan erdephed seleasif daeelsand t he
propyl ene-b s.echtherm) plastic resin conbined. 8. A nethod for formng a
pol yner bI%ﬁb‘ e hod conpri si ng: (i) charging to a reactive
extruder a firsgy)pol JuRktif e feasrBIehd) & JH¥B nidde barel®, & Higiestdar whemg t he

first polyner is a propyl ene-based el astomer including up to 35% bfy wei ght
et hyl ene- der i ved) uni ®aingng thedgperatureef ba re%&“"?j@{eéf‘ﬁf ﬁéﬁ“%@ﬁ?ﬁd‘i’ My to DSC

procedur esle?s@‘f@f"@'fﬂlgattlé’astbésg%l%s 38 thebdb |f§1§§a§é&@t@dggn§/g and a nelt
tenperature of |ess than 110C, where the second polyner is a

propyl ene- basedvpol ywetrictingy/flowy ratc wéithe reastpdblend trongh enecersgorsfbarreicoand a
heat of f uﬁ%rg%e tlrl% t%ég ﬁ\?llsthgie th e‘JIAI%%l elS Bl]lbéencéed(tb 'tl%ehlﬂé eaxsrﬂlx(ﬂlgs'[ ep of

chargi ng, I oxi forma reactive
bl end; (v11) removmg 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;
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(ii1i1) conducting the reactive blend at a flow rate through a series of

barrels within the extruder; (iv) subjecting the reactive blend, in
one or nore barrels, to high shear m xing; (v) maintaining the

tenperature of the reactive blend at a tenperature of at |east 165C for at
| east 5 seconds and thereby form a reacted bl end,; (vi) restricting

flow rate of thereasfi@dsdd erg dthinoregdin®niee Aowniires fassingelie teactedidiadse t he
time that the reactlve blend is SLL;) jected to the hlglh shear, m xi ng;

(vii) renolIPRENCHRBBERESIrBHhRaCYERPU Y CORPHE S 4t i ve bl end;

(viii) introduciig apei@ftzin@thdaitiedBleddre reacted blend; (ix) increasing
flowrate of the reacted blrend through one or nore barrels -31 -

(x) after said step of increasing the flow rate, passing the reacted bl end

through ong or TRERGARHSEDRIN S LAGESRY GOy RAINARL R FANR I ARKES, and

(xi) peIIet|Z|ngt reacte ere said
step (V) |nf:ﬂhad@stwvdalmdaataltwg)etahaetoémdezrsai&ﬁ"é fofatidaet ISemedndse bl end at a
tenperature of at |east 185C for at |east 15 seconds. 10. The net hod of
claim8, where said step (v) includes naintaining the tenperature of the
reactive bli@nd @he methetdPEcRinIBewhEre atidlsepst) ih8hes wain@inidgehs ter@feraaeonds.

11. The rret d of claim8, where sai.d ste ). i ncludes nmaintaining the
t enper at ur & tg‘F raffave lendat ¢ EnmieEtee &f ata{ealsé%&J‘Pﬁﬁtg‘a%&%ﬁcq“@%t 185C for at
| east 30 seconds. 12. The nmethod of claim8, where said step (iii)

i ncl udes char gi ngq at least 1,000 ppm peroxide based upon the weight of the
propyl ene- bhsed ks metheshef clatg StherBI‘S@)‘Bﬂeﬁrfﬁlﬁé@é‘if fﬂﬁé‘iaﬁ’ﬂ)‘tﬂ the figraperaddien

conbi ned. fgtfle re-gt't‘?vergfénia%ga@ pp%ka%rg]ogat WRET 58 bt a3 0(skédnlis ] NCl udes

chargi ng at [ east 000 ppm peroxi de based upon the wei ght of the
propyl ene- based el astorrer and the propyl ene-based thernoplastic resin

conbi ned. : ﬁqcl%”ﬁﬁ b L@ BN $RAL € Cid tgggip?in@ﬁltdgﬁo ng &t%ﬁ} %090 fyﬁm The

conposi ti on of claim conpri’sing at one first
pol ymer anpkratidd éastl upoe thd ecighs ef mpropflemdmasséctmm%olayMe prbByléne-

COTTpOSi ti OQ&SQ& &Q%(%qaspgretsgeco me(ad of claims.

13. The method of claim 8, 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 method of claim 1.

15. The composition of claim 14 comprising at least one block segment of the first

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

16. A composition prepared by the method of claim 8.
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