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OF POLYCOLEFI NS AND PROCESSES FOR MAKI NG THE SAME FI ELD OF THE | N\/ENTI ON

100011 The el ates to i nproved el asti c nonwoven PTC‘EI"BF from
bl ends of p}tﬁé@‘m‘ln ﬁ-s‘{ In particular, the invention relates to |rrpr oved

el astic nonwoven fabrics made froma bl'end of a propyl ene pol yner
conponents wherein at |east one of the conponents has undergone nol ecul ar
degradati on. BACKGROUND [0002] The use of isotactic pol ypropyl ene and

et hyl ene/ propyl ene ms%aﬁﬁﬂ bri CS is
known. Additionall yﬁﬂ%ﬁﬁgﬂ@\lf\%@%ﬁ r's Wit ?%r&%mers has al so
been the subject of PABYOIERINSVOND.PROOBSFESBORMAKING THE§AMEI ent No.
3,262,992 suggests the addition of a stereobl ock copol yner of ethylene and

propyl ene to isotactic polypropylene |leads to inproved nechani cal
properties of EMEIQF]E?'&QE‘&EE% I@N isotactic pol ypropylene alone. [0004]

U.S. Patent Nos. 3,853,969 and 3, 378, 606, suggest the fornation of |n situ
bl ends of isot W8BIE pol y rhspprentionanlates de smproved clartic appwoyanefabriey made

propyl ene and g ﬂ%ﬁd@!}ﬁédlﬁ%@fmsz Ihg)a&?cufaarthemveﬁmpem&%gﬁ?ﬁweate%hene and

hexene. (0005] S Pa 197 suggests bl ends o tereqregul ar
propyl ene/ al ph@pmw@rquaba%mﬁfeﬁ%m lendefraggopyasneobypersompoRaels dhsteiane

copol ymer r ubbgrs,st 630 @6heldompoliaite Ris tidergd3nSBB1R4Mr datgamsion. t he synthesis

of blend conpositions containing isotactiec polypropylene and copol yners of
propyl ene and an al pha-ol efin, containing between 6 - 20 carbon atons,

whi ch have i rrp oV, ation and tensile strength over either the

copol yrmer or 6@%@@&8& ypropyl ene. Copol ynmers of propyl ene and

gloaggge(r)]laefl n afo(ﬁog]escrl beﬂ’] Wngé b 152[)tggtlc oq)@pr&l)y Iarllen z;nsd h%ﬁené/pr%%il%gg or
copolymers to produce fibers and nonwoven fabrics is known. Additionally,

blending these polymers with other polymers has also been the subject of past

endeavors.

[0003] For example, U.S. Patent No. 3,262,992 suggests the addition of a
stereoblock copolymer of ethylene and propylene to isotactic polypropylene ieads‘
to improved mechanical properties of the blend compared to isotactic
polypropylene alone.

[0004] U.S. Patent Nos. 3,853,969 and 3,378,606, suggest the formation of
in situ blends of isotactic polypropylene and "stereo block” copolymers of
propylene and another olefin of 2 to 12 carbon atoms, including ethylene and

hexene.

[0005] U.S. Patent No. 3,882,197 suggests blends of stereoregular
propylene/alpha-olefin copolymers, stereoregular propylene, and ethylene
copolymer rubbers.

[0006] - U.S. Patent No. 3,888,949 suggests the synthesis of blend
compositions containing isotactic polypropylene and copolymers of propylene and
an alpha-olefin, containing between 6 - 20 carbon atoms, which have improved
elongation and tensile strength over either the copolymer or isotactic
polypropylene. Copolymers of propylene and alpha-olefin are described wherein
the alpha-olefin is hexene, octene or dodecene.



2 [0007] U.S. Patent No. 4,461,872, discloses a blend produces[ in part by
the use of anot her heterogeneous catal yst systemwhich is expected to form
copol ymers which have statistically significant internolecular and

i ntranmol ecul ar conpositional differenceg. [0008] Two publications in the
journal of Macronol ecul es, 1989, V22, pages 3851-3866 descri bed bl ends of
I sotactic pol ypropylene and partially atactic polypropyl ene which
purportedly have desirable tensile elongation properties. (0009] U S.

Pat ent Nos. 5,723,217; 5,726,103; 5,736,465; 5,763,080; and 6,010,588
suggest seve[@d07yet al | dé.8nPatent Noy Ak 1872c disslosest © biemkd eprpdigedr mpyarebe  t o
produce fibers and fabric. U S. Patent .. 5,891, 814, discloses a dual

met al | ocene- §iEn8paof ANothss el aessPY e Y SIEMn ] Ehsﬁuﬁﬁlﬁ?&’dfs fedpEn WO

Gor o547 o cbsighef WREA ] SaiiaflyShaanant TR FEnRA ol ©

derived from a propyl ene nmer a copoly

pol ypr opyl eneompbsifidhyl diffésendeat ent No. 6, 342, 565 discloses a fiber or
nonwoven fabric conprising a blend of a first polyner conponent (FPC)
present in said fiber in the range of from 75-98 wei ght percent, based on

the total wei of sai LOS, LN ' a ty poi nt
as determ nem]di ffer&‘?%ggﬂéa?fghﬂﬁﬁéhg\@%ﬂ ?rgﬂ%rd(:r%g&%ﬁ?sﬁ H@’ r‘{az;?ge of
from 25- 70C, pudesr¥8sn-3856diekdtibeliddernishufasotadtic palppropylessand pantiallp athctc

wherein said FPC is_a pr.opyl ene-efhyl en ol ymer haying, said propyl ene
present in sapiypramylene "B‘BCQ\B‘i”BHFe‘;J@ @ﬁge@fah tE%SElQP,OQSgU?%Br@SF‘tFS- et hyl ene
present at 20 wei ght percent or less; and a second pol yner conponent (SPC)
present in said fiber in the range of from 2-25 wei ght percent based on the
t dtal pol yme[0009]sai d fli.BePatenthos.énE2HAET; L7263 5736646506, 763,080 andip of

I d FPC; [ id SPC i I | sotacti I ,
Wher ei n_sai dORIBMESoRBeshSAvET FRUDIEnS Co e TRy Bk BYBREY PR an
130C, and a jeahodfce! A6 Nandd RS URANPASR WoT;5, 81819, NdiS@bsEs b Dfifal

exhibits a resi'stance to set equal to or less than 80%froma 400%tensile
def or mat i on, metadloakrs-génerated grapyéamg pdlyper yendetd make ispusbond fiberer WA a

flexural ”DdeHﬁthfﬁlssc oggsna (B{etl{ao%uf%lr ptrgdu%lzngoé%a%ngéri:deid'}{bierr]s argd’i fabric derived

from a blend of a propylene homopolymer and a copolymer of polypropylene.

[0010] U.S. Patent No. 6,342,565 discloses a fiber or nonwoven fabric
comprising a blend of a first polymer component (FPC) present in said fiber in the
range of from 75-98 weight percent, based on the total weight of said polyolefins;
wherein said FPC has a melting point as determined by differential scanning
calorimetry (DSC) in the range of from 25-70°C; wherein said FPC has a heat of
fusion less than 25 J/g; wherein said FPC is a propylene-ethylene polymer having
said propylene present in said FPC at 80 weight percent or greater, having said
ethylene present at 20 weight percent or less; and a second polymer component
(SPC) present in said fiber in the range of from 2-25 weight percent based on the
total polymer in said fiber, the remainder of said fiber being made up of said FPC;
wherein said SPC is a stereoregular isotactic polypropylene, wherein said SPC has
a melting point as determined by DSC greater than 130°C, and a heat of fusion
greater than 120 J/g; wherein said fiber exhibits a resistance to set equal to or less
than 80% from a 400% tensile deformation, and wherein said blend of polyolefins

in said fiber has a flexural modulus less than or equal to 12,000 psi in/in.



10011] O her background references include WO 03/040202, EP A 0462574, US B
5683076, and US A 5994482. [0012] However, these past endeavors have
general ly taught that fabricating a nonwoven fabric froma fiber wll

result in an inelastic nonwoven WO 2005/Z¥%2052 PCT/ US2004/ 034648 3 fabric
due to the nature of the processing conditions. It is generally understood
that the application of shear during processing operations tends to
straighten out polyner nol ecul es. When the shearing process ceases, the

nol ecul es, providing they are still nolten, tend to coil up again. As such,
addi tional ppeagepsi ng Vhps bask@bumd referemdes Nnichide FO0AI4920EqEPr el t o
obtain at | east one of desirable _elasticity, desirable elongation, and/or
desirabl e pef4edSdf USER 5681076candit ARA94482- applications. Therefore, there
remains a need for elastic nonwoven fabrics nade from blends of polyol efrns
havi ng such properties and bei ng obtai nable by processes that require
little to nojgeag} fabril@tdver, NheseeRbEndedlorashaveogdnerlly tiddVARMt[ 00131
The invention generally relates to a ngnwoven fabric nmade froma

conposi ti on fabmgating agonyoven fabric Gapuhbber willFssultingy inelasticmenwovenos by

wei ght based on the total weight of the conposition of a polyner selected
fromthe group consisting of honopol yners of propylene and random

copol ynmers of propylene, the polyner having a heat of fusion as determ ned
by DSC of less than 50 J/g and stereoregular propylene crystallinity; and a
second conponent conprising from 95%to 1% by wei ght based on the total

wei ght of the conposition of a propylene polyner or blends of propyl ene

pol ymers. [00141 I n another enbodi ment, the invention generally relates to a
| am nat e conprising a nonwoven fabric conprising a | ayer made from a
,conmposition conprising: a first conponent conprising a polynmer selected
from the group consisting of honopol yners of propylene and random

copol ymers of propyl ene, wherein the polynmer has a heat of fusion.as
determ ned by DSC of less than 50 J/g and stereoregul ar propyl ene
crystallinity; and a second conponent



conprising a propylene polyner. 100151 In yet another enbodi nent, the

I nvention generally relates to an article or an article conponent .

conpri si ng %&ﬂﬂ%!ﬁ@zf abric made froma conposition conppéfiSaneessbis St
conponent conprising a polynmer selected from the group consisting of
honopol ynmers of propyl ene and random copol ynmers of propyl ene, wherein the
pol ynmer has a heat of fusion as determined by DSC of from1 J/g to 50 J/g
and stereoregul ar propylene crystallinity; and a second conponent

conprising a pr@gs%g gﬂ@tcpﬁ‘ieyﬁg%ﬁre oehe? Bk dship2 it/ %Ogﬂfe%g%ﬁersfoohoom)

The invention a enerally relates ' to a process to produce . honwoven
fabric, the prdeashe @ghiiationrnd shers duriag Preessiby epRIAURNSACRIS torstigtghion
conpri sing f ro‘%g%é,om&ﬁg@&fb%{y WiRinahé sRasag padtebdGatl le MBlebs, Protidin

conposition of "apolyner selected fromthe. grqup consjsting of honopolyners
of propyl ene kY ?Iérﬁﬁn'glnmeg%lt%‘i‘)sc%‘fupp? I%?es,“c%?é]dﬁkﬂ"?ﬁﬂmﬁé\?g P$ heat

of fiJSi on as @ﬁé}lfllra!ﬁi aféalig 3&@&&1@3%4&%& @0olhh andeast %hfewfe@éétﬁr?}ble oo
propylene crystallinity. .and a second, cogponent conpri Si rom oto 0%
Dy Wi ght  bas ELPSHRT ST Flopasiii S or SR TaOR EEREIeh oA e
pol ymer or bl eagglieftionpr Qhylefire, tholeysmains atneefl donelastiel wonovex tfubwits mgadehe
blend to form lural tty.of . fibers to forma weh; and .cal enderi he web
to formthe no € e?‘kb%f (9013[0(5?;%5‘) ﬁam%g isﬁ%rﬂr?%‘?{gééseﬁjé a1?e]11§g rogfaﬁaﬁge:b a
nonwoven fabri grocedees fianequireditéant mmopyst fabringfioni pre¢esging yudkrasaangabingnt  and
t he second pol yner whereas at |east one of these conponents has undergone
chain scission. The conposition conprises a first conponent conprising from
5% to 99% by wSUMMARBRYed on the total weight of the conposition of a
polymer selected fromthe group consisting of honopolyners of propylene and
random copol yners of propylene, the polynmer having a heat_ of fusion as
determined by B33 | esslhenavemiongeperatiy reletes &vp aguwayen fsbupymadadrom a
crystallinity; caﬁgoﬁtiﬁﬁe&ﬁﬁﬁﬁﬁ;mﬁ%mon%ﬂeﬁﬂ SInisiiORmd R 3% IPIRABY ¥veight! ght
based on the total weight of the ctgrrpole,on oft a propyl ene BOl yﬂqer or
bl ends . of prop@?@ﬁ‘é”b@?%‘é"?lg“ of the composition o apolgmer selected fromthe group
consisting of homopolymers of propylene and random copolymers of propylene,
the polymer having a heat of fusion as determined by DSC of less than 50 J/g and

- stereoregular propylene crystallinity; and a second component comprising from
95% to 1% by weight based on the total weight of the composition of a propylene
-polymer or blends. of propylene polymers.

[0014] In another embodiment, the invention generally relates to a
laminate comprising a nonwoven fabric comprising a layer made from a
,composition comprising: a first component comprising a polymer selected from
the group consisting of homopolymers of propylene and random copolymers of
propylene, wherein the polymer has a heat of fusion as determined by DSC of less
than 50 J/g and stereoregular propylene crystallinity; and a second component

comprising a propylene polymer.

[0015] In yet another embodiment, the invention generally relates to an
article or an article component comprising a nonwoven fabric made from a
'composition comprising: a first component comprising a polymer selected from
the group consisting of homopolymers of propylene and random copolymers of
propylene, wherein the polymer has a heat of fusion as determined by DSC of
from 1 J/g to 50 J/g and stereoregular propylene crystallinity; and a second
component comprising a propylene polymer.



[0018) In another enbodi nent, the invention generally relates to a |amnate
of a blend conprising first polyner conponent and the second pol yner

whereas at |gasino9i609f these conponents has undergone chaipprigpeiidessThe
nonwoven fabric conprising a layer nade fyroma conposition conprising: a
first conponent conprising a polynmer selected fromthe group consisting of
honmopol yners of propyl ene and random copol yners of propyl ene, wherein the
pol ymer has a heat of fusion as determ ned by DSC of |ess than 50 J/g and

st er eor egul ar ﬁﬁlm jene cr tﬁ'lvlehtﬂint oaéggeﬁn efePiidh EPRPRBERE 16 YFBiAG RY a

propyl ene poly 001 yet anot |nent t he inventi'on generally
relates to an @PPW@V‘@‘ HQJQJP@F%S%‘F@RF pisiepp gT:Ph ?Rﬂ%%@ﬁtpﬁﬁpsﬁe%de

froma conposi ticgmprispt fbMi B% do f10094 bROhwighe Hagéﬂ)@aeﬂie ﬁm WeiZBE @f Gthe
pol yner whereas at |east

of these, Go nents has ne haln
sci ssi on. The cSAPHSH! PP’&H?EMQW%S cte%%ro?rf éﬁ‘iﬂ"ﬂ’:ﬂ wgers of
pol ymer sel ect e?réﬁﬂéﬂetéiﬁl @ha@m wpaghﬁetrs 113} pﬁfpﬁenehdiﬁ)pﬂbm‘lﬁ?hﬁw aph@mdfene
and random copo

fusi on as deter Iﬁ/mars f Eﬁ%&‘}‘o’%ﬁ @lﬁdmfﬁq}'s %ojﬁé aétﬂgsterg Bglg?fr eat

propyl ene cryst atystadlihiyy; amdca aemdcumd]pmemomﬁnmﬁnnﬂm 73] O%rlgpweegm

I . [0020] . The i ' II d
DO onwoven T abPred e n B @b e eyt SF it ToBmRE R R B e
second pol yner préplemspedymérsatt foomea bfendheetmdmgrﬁmrtdmcbtmmnmﬂmajhy\ @fchai n
scission.  The GRARQsichyPhwBLeRA Gibuliidd\fe BBGETomr AERLE L cfiendi ng 2

6 y

first conponent "Conpfising ‘rom wel g base e total
wei ght of the conposition of a polynmer selected fromthe group consisting

of  honopol yner ropyl
pol ynor havi ng WHZLE" oY ThBdndafioh RRAQEY ARALY P RefvaRth i &ﬁanhjéglﬁlg
and stereoregul blenﬂr@mpr@m fiest polyamari omppnentnndatheesesenryl polivmen avhereas at

conpri sing fromQafhd of Whdd¥ dﬁ%ﬁ;ﬁh&nts t}ﬁ§ Qﬂd oﬁé‘%h&xﬁts%lssﬂ&ﬁ' Q‘HE cQFnPE.Qﬁon

conposition of a praqpyl epe pol ymer or o | ene
a bl end; extrudFPPPEFRS aoﬁ@haorﬂaorwat ?ﬁ‘BPrtﬁl%Hr ﬁpmt 5/0&? 895 by welght t based on the

total weight of the composition of a polymer selected from the group consisting of
homopolymers of propylene and random copolymers of propylene, the polymer
having a heat of fusion as determined by DSC of less than 50 J/g and stereoregular
prbpylene crystallinity; and a second component comprising from 95% to 1% by

form

weight based on the total weight of the composition of a propylene polymer or
blends of propylene polymers.

{0018] In another embodiment, the invention generally relates to a
laminate of a blend comprising first polymer component and the second polymer
whereas at least one of these components has undergone chain scission. The
nonwoven fabric comprising a layer made from a composition comprising: a first
component comprising a polymer selected from the group consisting of
homopolymers of propylene and random copolymers of propylene, wherein the
polymer has a heat of fusion as determined by DSC of less than 50 J/g and
stereoregular propylene crystallinity; and a second component comprising a
propylene polymer:

[0019] In yet another embodiment, the invention generally relates to an
article or articles blend comprising a nonwoven fabric made from a composition
containing a first polymer component and a second polymer whereas at least one
of these components has undergone chain scission. The composition comprising: a
first component comprising a polymer selected from the group consisting of



fibers to forma web; and cal endering the web to formthe nonwoven fabric.

[ 00211 I n another enbodinent, the invention relates to nonwoven fabric nade
froman isotactic propyl ene pol yner conposition, the isotactic propyl ene

pol ymer conposition having a heat of fusiogsas determ ned by DSC of from5
J/g to 45 J/g. [0022] In yet another enbodi nent, the invention generally
relates to a |amnate produced by the process of thernobonding a plurality
of layers conprising nonwoven fabrics conprising at | east one | ayer of a
melt blown fabric, a spunbond fabric, or a conbination of a nelt blown

fabric and ahﬁm@?g})i?é]’eég%?rpiré‘pyledehﬁ]da}anldéﬁﬁEo;ﬂﬂbﬁné:@}’(ﬁfprﬁﬁﬂ@né,Wﬁ@ré‘in the

conposi tion conp a first conponent conprising a polynmer selected

from t he groolyoershasta et of fisioropo detesmined by PSS ladg toh@di/ghand
copol ynmers of propyl.ene, erein the.pol r has heat of  fusi.on as
bt M med bytRESEEBHET Dhap cB Al DA ARt oo EORE TSR, SyHaNE” 3
crystallinity eapoqﬁﬁ&r_ld conponent conprising a propyl ene polyner. 5a

[ 00231 In aniix%@i%he enbodi ments described in this section, the permanent
set of the at | east one |ayer or the nonwoven fabric may be | ess than 60%

WO 2005/ 05205 / US2QQ4/ 034648 0024],,. 1 n .any of the enbodi nents
described in @’i‘grsecti : nqv,qgtl%ra%gﬁ@er %t‘elﬁﬁ‘egttﬁea FTOFSH dP Ili'fgau?eaﬁer or
the nonwoven foﬂ%’_vﬁne ffic ERnPh bfeh@'@fbgﬁr?fsidgﬁﬁ'& pil¥er EGIRPcent shdPtRY¥ s&lonkihe

enbodi ments descri In this secti the permanent 'set of the at |east
one | ayer or polamerombeseasatfledst oue ofiyhdse cofnpbnents hes unddrgenel@sin s¢igda6] | n

f th di ments. d i bed i.n thi ] t | east |
Th nonwoven WEORPOT TGRSk o itk s s oaorepigs Pippditiect FRY samBnent™) 50271
Intany of theogiFreRig™binS 598367 10034 by wéipk BRRU 6h. the hetAt wkigBSlofoke | ayer

or the nonwoven fabric may have an el ongation of fromgreater than 150%
[0028] | n angomipositien efbdglymertselegteddromdbe groupironsisiéng eloromepndymersiafast one

3000 [ 0025 iy sk PP SEREINAKS, & pSeRHE e bt I SRAR 077,

| east one fusion as determined by DSC of less than 50 J/g and stereoregular propylene
crystallinity; and a second component comprising from 95% to 0% by weight
based on the total weight of the composition of a propylene polymer or blends of
propylene polymers; to form a blend; extruding the blend to form a plurality of

fibers to form a web; and calendering the web to form the nonwoven fabric.

[0021] In another embodiment, the invention relates to nonwoven fabric
made from an isotactic propylene polymer composition, the isotactic propylene
polymer composition having a heat of fusion as determined by DSC of from 5 J/g
to 45 J/g.

[0022] In yet another embodiment, the invention generally relates to a
laminate produced by the process of thermobonding a plurality of layers
comprising nonwoven fabrics comprising at least one layer of a melt blown fabric,
a spunbond fabric, or a combination of a melt blown fabric and a spunbond fabric,
the at least one layer made from a composition comprising: a first component
comprising a polymer selected from the group consisting of homopolymers of
propylene and random copolymers of propylene, wherein the polymer has a heat of
fusion as determined by DSC of less than 50 J/g and stereoregular propvlene

crystallinity; and a second component comprising a propylene polymer.



| ayer or the nonwoven fabric may denonstrate ani sotropic elongation. [0030]
In any of the enbodi nents described in this section, the first conponent is
present in the conposition or blend in an amount of from5 to 99 w % and
the second conponent is present in an amouni, of from95 to 1 w% based on
the total weight of the conposition or bIenJ% [0031] In any of the

enbodi nents described in this section, the first conponent is present in

t he conposition or blend in an anount of from50 to 99 w % and the second
conponent is present in an amount of from50 to 1 wt% based on the total
wei ght of the ositi Haq : iilPthi : 5gﬁﬂ
described in wﬁggpsectigﬂéﬁ?ﬁghg??g?a con%gﬁgﬁ?a?gpg¥%§§ﬂ§&$ﬁgthe Adent
conposi tion oset bf dredt igastonedayenior thef ndnverves faliris 198y bevess thad 0% second
conponent is present in an anmount of from20 to 1 wt% based on the total
wei ght of the conposition or blend. [0033] In any of the enbodi nents
described in this section, the first conponent is present in the
conposition or blend in an amount of from90 to 99 w % and the second
conponent is present in an amount of from10 to 1 % based on the total

wei ght of the conposition or blend. WO 2005/ 052052 PCT/ US2004/ 034648 7

BRI EF DESCRI PTI ON OF THE DRAW NGS [0034] Figure 1 shows a conparison of

el ongation of nelt blown fabrics. [0035] Figure 2 shows a conpari son of
melt blown fabric strengths. [0036] Figure 3 shows el ongation properties of
i nventive conpositions. [00371 Figure 4 shows fiber spinning speeds of
various inventive blends conpared to fiber spinning speeds of conventi onal
pol ypropyl ene. 100381 Figure 5 shows the elasticity of inventive exanpl es.
(00391 Figure 6 shows the softness of inventive blends as conpared to
conventional polypropyl ene. [0040] Figure 7 shows the draw force applicable
to spunbond fibers prepared with chain scissioned pol yner.



[0041] Figure 8 shows the fiber dianeter of spunbond fibers prepared with
chain scissioned polymer. 10042] Figure 9 shows elongational characteristics
of spunbond Tk,bgﬁ[ﬁ",zmzepar ed with chain scissioned pol yner.pdpfaiddhdsaidicss
DESCRI-PTI ON Various specific enmboginents, versions and exanpl es of
the invention will now be described, including exenplary enbodi nents and
definitions that are adopted herein for pur poses of understanding the
claimed invention. However, for purposes of determ ning infringenent, the
scope of the " Lcmaapt i on” Iwal,,t ofﬁta%inﬂo%rﬁélﬁs ARLRRIEH 1his3edion, 'ﬂfb%di'ﬂbﬂ&tt hei r

equi val ent s, enents or  [imtations that are eq@}éaflrent t %ré t hat
are recited. An§et of dheatderstona JayerioE the pRIYAVER fabrigagay; Qrp lesh 36‘ re

but not necessarily all, of the inventions defined by the clains.
Ref erences to speci "enbodl nts ar.e ended, to, correspond to clains
covering those B}%&I ment 40 apy;P WSFW&‘%E%’%? dbq%om iSHEHQ, Hhe RETRaRET iy o

than those enbogdtmEmlicsat 1846t &m&ww@&anM/mﬁ&nm@m 15%.used

herein, the nunbering schene for the Periodic Table G oups are used as in
HAWLEY' S CONDENSED CHEM CAL DI CTI ONARY 852 (13th ed. 1997). [0045] As used
her ei n, nonwove[ﬂu’zﬂprl c r & amsoftthe m}no&hﬁe@ts@bcﬂmdenﬂnmsectxbhﬁthagglee.g@heon of

et e O T IO T S

terms "nmultilayer lamnate”, "lamnate", and "conposite"” refer to a Iayer ed

structure wher ej rre of . y be
oLy ucture wher SjIpTe of i U5 SONEERLEIR ARSI AR 00 AT !

| ami nate and ot hxymsordhs obm%nnfmbnmmamﬁlh‘eeran Joigstion pé fomgrnatasthan | Heo.
netting, or other synthetic or natural material such as disclosed in, for
exanple, U S. Patent Nos._ 4,041, 203; 169, 706; 5,145,727, 5,178,931 and
5,188, 885. Such{(028] nat es hbanyﬁrib@gmb@@lmmys deseribed am this section, the at least one

layer or the nonwoven fabric may have an elongation of from greater than 300%.

[0029] In any of the embodiments described in this section, the at least one
layer or the nonwoven fabric may demonstrate anisotropic elongation.

[0030] In any of the embodiments described in this section, the first
component is present in the composition or blend in an amount of from 5 to 99
wt% and the second component is present in an amount of from 95 to 1 wit%,
based on the total weight of the composition or blend.

[0031] In any of the embodiments described in this section, the first
component is present in the composition or blend in an amount of from 50 to 99
wt% and the second component is present in an amount of from 50 to 1 wi%,
based on the total weight of the composition or blend.

[0032] In any of the embodiments described in this section, the first
component is present in the composition or blend in an amount of from 80 to 99
wt% and the second component is present in an amount of from 20 to 1 wi%,
based on the total weight of the composition or blend.

[0033] In any of the embodiments described in this section, the first
component is present in the composition or blend in an amount of from 90 to 99
wt% and the second component is present in an amount of from 10 to 1 wit%,
based on the total weight of the composition or blend.



multiple layers of spunbond and neltbiown fabrics in various conbinations
such as SM5, SSMVBS, etc. The | am nates and conposites of the present

i nvention nay co i_,se layers of the sane or different i

| ayer . may aWé%zoﬂﬁ’%lﬁ?se a material or a,7corrbi nati on of ﬁ@f’?g@’“ﬁgﬁ’ﬂ

| ayer may al so conprise sub-layers. [0047] As used herein, anisotropic
behavior refers to fabrics having different properties in different
directions. For exanple, a fabric denonstrating anistropic elongation would
have an el ongation in the nmachine direction (MD) different fromits

el ongation nmeasured in the cross direction (CD). The same fabric may al so
be char act eri z@RIEF DESCRIPRONOYITRE DRAMINGSh. In this exanple, the

ani sotropi c behavior typically has elongation in the nmachine direction (MD)
substantial | y [@d3s#]t han tFigurellshgws reamparisdnecfisiongstien efmeli blewn f8bri¢sTD) . The
term substantially, in this context, neans |ess than 90% alternatively

| ess than 80% or |ess than 75% [0048) As used herein, the term

" pol ypr opyl ene0035)r opy| drigurpdl shares 2 comparisqpro! melt blowntfebricostspeih§ner s,

copol yners, terpolyners, and interpolyners, made from propyl ene derived
units, and C 2 to Cl2 a-olefin derived units. [0049] As used herein, the
term "reactor (V036" ref diigured shewysloagatipn RIgpsitic ECTYE 6OIPATLORS. ght
distribution (MAD), or polydispersity, has not been WO 2005/ 052052

PCT/ US2004/ 034648 9 substantially altered after pol ynerization, ';vhe ferm
particul arly i 1€03fdes pcﬁlﬁ‘HFéfFW%beérﬁPIW%Fpeﬁgﬁ ;‘?ﬁ!‘;fﬁ'i‘%tlplﬂ?ﬂnvﬁ gndsot

been treated, @pmpHRIIE (DS spthnikg GREALHH conventfonBBbelfpropyikNe.  educe viscosity
or substantially reduce avenge nolecular weight. [0050] As used herein,

"isotactic" is defined as having at |east 40% isotactic pentads of nethyl
groups deri ved [§g38] pr op)Higure 5ahows diendastioitpbainysitive dxumpe- NVR, [ 0051] As
used herein, nolecular weight (M and MyV) and nol ecul ar weight distribution
(MAD) refer to the nmethods disclosed in U S. Patent

[0039] Figure 6 shows the softness of inventive blends as compared to

conventional polypropylene.

[6040] Figure 7 shows the draw force applicable to spunbond fibers
prepared with chain scissioned polymer.

[0041] Figure 8 shows the fiber diameter of spunbond fibers prepared with
chain scissioned polymer.

[0042] Figure 9 shows elongational characteristics of spunbond fibers
prepared with chain scissioned polymer.

DETAILED DESCRIPTION

[0043] Various specific embodiments, versions and examples of the
invention will now be described, including exemplary embodiments and
definitions that are adopted herein for purposes of understanding the claimed
invention. However, for purposes of determining infringement, the scope of the
“invention” will refer to the appended claims, including their equivalents, and
elements or limitations that are equivalent to those that are recited. Any reference
to the “invention” may refer to one or more, but not necessarily all, of the
inventions defined by the claims. References to specific “embodiments” are
intended to correspond to claims covering those embodiments, but not necessarily
to claims that cover more than those embodiments.



4,540, 753 and references cited therein and in Macronol ecul es, 1988, vol une
21, p 3360 and references cited therein. [0052) Differential Scanni.ng

Cal ori met ryy(d> .E,?;;mgﬁ,; gescribed as follows: 6 to 10 ng of ﬁﬁ%&u@ﬁdﬁhe
pol ymer presse t approxi mately 200C tog 230C is renmoved with a punch die
or part of a polyner pellet. The sanple Is placed in a D fferential
Scanning Calorinmeter (Perkin Elmer 7 Series Thermal Analysis Systen) and
cooled to -50C to -70C. The sanple is heated at 10Cmn to attain a final
t enper at ure of to 2 r gal g | S
recorded. The 8ﬁhﬁ:ng pea“gSC ?%g}églg {E?em'ﬁig'ﬁ %I %géh]@ f&n}zédl)eglt%ai??oggb?o 175C
and occurs bet \e&reHpPs #E Uﬁ&@mmaﬂ@%ﬂéﬁ@@%ﬁ @@@@ﬂc I‘éTI@ﬁAEM%?( the
thermal out put Quiogeen measured in Joules, is a neasure of the heat of
fusion. The rreltl ng“point is recorded as the tenperature of the greatest
heat absorption wthin the range of nelting of the sanple. [0053] As used

herein, the soffhggsgs of Mﬁge\imé%lnfxﬂﬁwowem&%ﬁmmﬁqnatmmﬁe@oﬁxo t he
"Handl e-O- Meter” test as spe;l;_ &# |n 0 erafal n%ﬁ%ﬁga ?’ dl e- O Met er
model nunber 21h¢ REETRERHONCOHPETS- B 5t &¥h  as, 396 0P B %N
Road, Phila., R unboiaﬂih§4memb%mgddhexﬁﬂkfﬁﬁﬁg sreasibigations therdefli t s of  grans.

The m)dlflcatlon s are: 1. Two specinens per sanple were used and 2.
Readi ngs are kept bel ow 100 gram by adjusting the slot width used and the
same slot w difp46} used Ashnsudgli\:remt theheermb dhmlitieyder damidated’a Mamiimté e iand

d. |1 dth f 10
100641 As. SHEPSRPGIRer (et (OREH SrudtiEr bl BF of B tartb Y Paor o
may 10 be neaspuwbdndciabridi amgl someheaASEMrteliblow 5485 wichhad, ofor example,

m)d' fications: é%nb&)gﬁfm%lﬁ%\%ﬁ/%ﬁboﬁ? §|S ") ?ﬁj, oﬁl&ydlfca?)se'&l%tor%a%?d Is 5
ic ar c- u

in/mn instead
flat | ower rubbebst@tqsmuphgse@msome‘amgl ar oth¢etsam ms: gppemraénuatwafllsach metal lic

of other |ower jauiRed o§ anﬂ @matémq&w%ﬂtfoj ns§@pshedfs pydpand 8

CD neasurenents are made peci nen. Thr's test reasurés 't hé sfrength
in pounds and &hHg8§adi epd |5n1§§e3365ent3‘49f1 b@mlﬂ%iéi joF  composites may also contain

multiple layers of spunbond and meltblown fabrics in various combinations such
as SMS, SSMMSS, etc. The 1armnates and composites of the present invention
may comprise layers of the same or different materials. Each layer may also

comprise a material or a combination of materials. Each layer may also comprise
_sub-layers.

[0047] As used herein, anisotropic behavior refers to fabrics having
different properties in different directions. For example, a fabric demonstrating
anistropic elongation would have an elongation in the machine direction (MD)
different from its elongation measured in the cross direction (CD). The same
fabric may also be characterized as having an asymmetric stretch. In this example,
the anisotropic behavior typically has elongation in the machine direction (MD)
substantially less than the elongation in the transverse direction (TD). The term
substantially, in this context, means less than 90%, alternatively less than 80%, or
less than 75%.

LI L}

[0048} As used herein, the term "polypropylene”, "propylene polymer," or
"PP" refers to homopolymers, copolymers, terpolymers, and interpolymers, made

from propylene derived units, and C, to C,, a-olefin derived units.

[0049] As used herein, the term "reactor grade" refers to polyolefin resin
whose molecular weight distribution (MWD), or polydispersity, has not been



[ 0055] As used herein, permanent set can be neasured according to the
follow ng procedure. The deformable zone (I" wide strip) of the fabric

sanple is restrs d to 100% of its original length at JBLdQn rate
of 20 in/ni oizﬁu:‘é‘%ﬁ? TRON testing machi ne. The sanpl e |§%Er e%&{é axed at

the same rate. The strain at which no further change in stress is observed
Is taken to be the permanent set. An alternative way to neasure pernmanent
set is to neasure the length of the sanple that is defornmed (D2). The

| th of the def ' ' | [ t ' '
roasur eq as DRty AUERRCahh HPORRBSSIGET TRE' R BaftEhAROT tdchiek
formul a: per mape]yblépmsl whithaft@rpaipneiiatiokhbavseraieeentiregied, opeibjgetad tati o of
extensi on and ﬁg%ﬂ%@ ][tﬁnsdbﬁaﬂt‘feﬂﬁ{) %chﬁvé\ﬁr@i's@cfs 1y €Y sGiNRRitANY fe%c%]reh?éf'algﬁ he

fabrics regardléss e axi s al“ong ich the fabric 1s Stretc
event of any wmi¢auargdeighte val ues in the claimrefer to such permanent set
if it is obtainable in at least one direction of extension. [0056] The nelt

flowrate (MFR) is a neasure of the viscosjly of a polymer. The MFR is
expressed as t%@iﬂéi ght d¥s meade bRESN, WHEQLRCHC] 0‘5\5‘13@16%3& K%Vé%g |3 degst 0% nown

di mensi ons undgittieARAtaHL o n{e@g,q RbupshRived fom pRpyRnéacsHAag to RAAIYGE Of
time and is neasured in grans/10 mnutes at 230C according to, for ~“exanple,

ASTM t est 1238b933CaIMR.tion B. [0057] As used herein, "metallocene" nmeans
one or nore conpounds represented by the fornula Cp,,, MR'Xq, wherein Cp is
a cyclopentadienyl ring which may be substituted, or derivative thereof

whi ch may be s{MSI]t ut ed;Asvised hergina matpcylps weighy (Mp apdt Mansand ewleestanl | f or

exanpl e titani i j ' i & oh t gntgaku
chrom um nol y%%\eg%magﬁ%?%g@wyg&fie{s%gn&gyg@glggr g}t}%d!&ged ﬁgp\({)‘?sh;pcﬁ%%ar boxy

) ) grou
group havi ng fASMPIRE apér@erea@ﬁsweﬁqdéhmﬁndonmvowl%uwh9§§; duppddi Be, an
al kyl group, ans3g kehereiceyBited tarei@r vl al kyl group; and n¥l-3; n=0-3;
g=0-3; and the sumof mtn+q is equal to the oxidation state of the
transition nmetal. WO 2005/ 052052 PCT/ US2004/ 034648 [0058] Abbreviations may

be used incl udigs2} Ve = WiffdiehtialFScafniaf Caloriniry (DSC) is described as follows: 6
‘to 10 mg of a sheet of the polymer pressed at approximately 200°C to 230°C is
reﬁmved with a punch die or part of a polymer peliet. The sample is placed in a
Differential Scanning Calorimeter (Perkin Elmer 7 Series Thermal Analysis
System) and cooled to -50°C to -70°C. The sample is heated at 10°C/min to
attain a final temperature of 200°C to 220°C. The thermal output during this
heating is recorded. The melting peak of the sample is typically peaked at 30°C
to 175°C and occurs between the temperatures of 0°C and 200°C. The area under
the thermal output curve, measured in Joules, is a measure of the heat of fusion.
The melting point is recorded as the temperature of the greatest heat absorption
within the range of melting of the sample.

[0053] As used herein, the softness of a nonwoven fabric may be measured
according to the "Handle-O-Meter" test as specified in operating manual on
Handle-O-Meter model number 211-5 from the Thwing-Albert Instrument Co.,
10960 Dutton Road, Phila., Pa., 19154. The Handle-O-Meter reading is in units of
grams. The modification s are: 1. Two specimens per sample were used and 2.
Readings are kept below 100 gram by adjusting the slot width used and the same
slot width is used through out the whole series of samples being compared. In the
examples, all samples were test with a slot width of 10 mm.

[0054] As used herein, the tensile strength and elongation of a fabric may



= butyl, Ph = phenyl, Cp = cyclopentadi enyl, Cp* = pentanethyl
cyclopentadienyl, Ind = indenyl, Ti =titanium H = hafnium Zr =
zirconium O = oxygen, Si = silicon B = boron, Ta = tantalum Nb = ni obium
Ge' = germanium My = magnesium Al = aluminum Fe = iron, Th = thorium Ga
= gallium P = phosphorus, M = nol ybdenum Re = rhenium and Sn = tin.

[ 0059] As used herein, "support" or "suppOrt conposition” refers to
conpounds that are particulate and porous that nay optionally be cal cinated
or contacted with a hal ogen. For exanple, a fluorided support conposition
e s bl Rl IR AP R AEPELIS B RASAN 16l hORFRAAER YUY 0%
groups has been "replaced w uori ne or fluorine contalning conmpounds.
Sui tabl e fl ugawneidtic3rt & instegd ob B R)destispeddiides, inkmin msead of 1Riiviniiad3) o,

i norganic fluorine containing, conpounds gnd/or organic fluorine containing
conpounds. 1omaelixcpacw@duwglm¢, gnpng| 3 E&W@aﬂg‘mfsgﬂwﬂt@# of @ flake
product of ¢ ti C t Sieafi:l) r . I esS.q k2 ne or
Toreact i varbremco s CETRE donli of B lolB! Brfhi € MBCE brLRy

Fi ber and Fahhéagufeieel imsfeall066 3] MIhando8 nEDi picasiirenenty.eie maddd forC sadhy om
pol yol ef s and their__ bl ends generally requires the nmanufacture of fjibers by
extrusi on f olspesimgnp¥hisfgshmeasirey theshgnglh in prundsand elengation de persentof a
typically ac%qgfanied by mechanical or aerodynam c drawi ng of the fibers.
The el astic faBlic of the present invention may be manufactured by any
techni que known in the art. Such nethods and equi pnent are well known. For

exanpl e, spunbond nonwoven fabrics may be produced by spunbond nonwoven
production | i{#@&1pr oducAe usgd heteine MsEmaRGNt schia be ameasuisdl apcordiggfa the

Germany. The ' y. | L4l | ' ﬂﬁpni que. as
revealed in U@\L@%}%ﬁ%%é ?%%H%émé%g ?l(lzs‘g%df 5 V&frp{?%tgen i rvéenﬁ'l on
denonstrat e Qesstictdhed el 00Mgaifiisrorigind léngtlc ar 4 déformatvaciatesft 20 in/minhiarged
sof t ness. Specific _enbodi nents are, described as fol Iggws Conventi onal Fi ne

Deni er Fi ber INSARERY tastime Maching The sampds iy Hisa relaxed at Hisesame sie, The

continuous fi . | I 5 t
cont laml:J)I ;t ed'sggfﬁga{gal}lglgﬁ A egrgﬂf%rwgliﬁ Wiedd ik 3B M ed i3 14ken t8 e the flrfhanent

set. An alternative way to measure permanent set is to measure the length of the

sample that is deformed (D;). The length of the deformation zone in the specimen
prior to deformation is measured as Dy. The permanent set of the sample is
determined by the formula: permanent set = 100x(D3-Dg)/Do. The permanent set
being a ratio of extension and contraction is generally relatively constant for these
fabrics regardless of the axis along which the fabric is stretched. In the event of
any variation the values in the claim refer to such permanent set if it is obtainable

in at least one direction of extension.

[0056] The melt flow rate (MFR) is a measure of the viscosity of a
polymer. The MFR is expressed as the weight of material which flows from a
capillary of known dimensions under a specified load or shear rate for a measured
period of time and is measured in grams/10 minutes at 230°C according to, for

example, ASTM test 1238-01, Condition B.

[0057] As used herein, "metallocene” means one or more compounds
represented by the formula CpnMR,X,, wherein Cp is a cyclopentadieny! ring

which may be substituted, or derivative thereof which may be substituted; M is a



elastic fibers of the present invention. For exanple, the polyner nelt is
ext ruded WO 2005/ 052052 PCT/ 1JS2004/ 034648 12 through the holes in the die
(spinneret) between, 0.3 nun to 0.8 mmin dianeter. Low nelt viscosity of
the polyner is inmportant and is achieved through the use of high nelt
tenperature (230C to 280C) and high nelt flowrates (15 g/10 mn to 40 g/10
mn) of the polyners used. A relativel f0arge extruder is usually equi pped
with a manifold to distribute a high output of nolten PP to a bank of eight
to twenty spinnerets. Each spinhead is usually equi pped with a separate
gear punp  to regul ate qutput  through _that spinhead; a.filtfer pack,

support ed bﬁf&‘lptﬁseg’ke? 6 {angition ’ tf‘PfeerﬁﬁéFté‘Emm’ ALCopjuh hatanenead.
The nunber S 1:nys jjane t ' t r.of

(i anonts. | eanguy wlbbE wBhASCERbnh InAb R 3hq; figlEOR 10

const r uct i oy drdedibyl group drihydroebibyxy gradpchavaiggfiomainedo 20aarti. atdis; Xol es are
typically grouped into rqund, annular, or rectangular patterns to assist in
good di stri B5eAY bma balide, é%{d@% rnalkylronp, awakenyigraup er anamvialkylgmew);

Conti nuous f i Lament. yairg. typhc . ' . 00 ier
(denier = m?hnger o?’élra%@ntégtgabﬁyd%ﬁ?s |%§W’éﬁ?€a %gﬁq?‘ghgféc{”gg%nn% ggte deni er
per fil anentthd gadsitiommdtal.he range i s growi ng. Spinning speeds are typically
800 mMmn to 1500 mmn (2500 ft /mn to 5000 ft/mn). An exenplary mnethod
woul d proceed as follows. The filaments are drawn at draw ratios of 3:1 or
nore (one- or two-stage draw) and wound onto a package. Two-stage draw ng
allows higher draw ratios to be achieved. Wnding speeds are 2,000 mmn to
3,500 mmn (6,600 ft/mn to 11,500 ft/mn). Spinning speeds in excess of
900 mMmn (3000 ft/mn) require a narrow MAD to get the best spinnability
with the finer filanments. Resins with a mnimum MFR of 5 and a NMAD, with a
pol ydi spersity index (Pl) under 2.8 are typical. In slower spinning
processes, or in heavier denier filaments, a 16- MR reactor grade product
may be nore appropriate. Partially Oiented Yam ( POY)



[0064] Partially oriented yam (POY) is the fiber produced directly from
fiber spinning wthout solid state drawi ng (as continuous fi | ament nenti oned
above). The or Lpn of the nolecules in the fiber is t he
mel t statew?a&é'f%ﬂgﬁbeir) the nolten pO|erF | eaves the spinner g{s?im.té]l(ﬂs

fiber is solidified, no drawing of the kiber takes pl ace and the fi ber |s
wounded up into a package The POY yam (as opposed to fully oriented yam
or FOY, which has gone through solid state orientation and has a higher
tensile strength and | ower elongation) tends to have a hi gher el ongation
and |l ower tenacity. WO 2005/052052 PCTI US2004/ 034648 13 Bul ked Conti nuous
Fi | ament [ 0065)00B8] ked CoMsbirewiations Riaydearsed inghudingitMer Imtb}cleEsesﬂWAIBul nt o

brocese. an " dncriinEy ik Pr o Ml €b Pos i dipRUATRE O oL WEnamEdyL )
usual ly 750 m wycmpemmermlduéehuftﬁnal FaeKHesunT Hé hafuinm, &r a\mcqruemaﬂ-y in

two stages) ang d" £ YA dmanNyex TGe Waeth nd
drawi ng speeds a’éﬁr flg(r?n tsél S‘Z‘?\QJ i ng or Ie\t}()t u%?ﬁﬁg deewgge ?gmgl 500

mmin (8,200 fMgrFnagiesives ImnnmneFe ﬁ/\ksO%thlp =chonnBc B3 s galiwmnBary

crystallizati BhiseRoRE RITRIbAEHRNY Ko fHéniuih Mid SnEhgn NOSt cormon pr ocess
today is the gﬂlgggep 5pi n/gﬁgi}\t/?//tel%\t{y (SDT) processn Tlrln S process provides

better econom cs, efficiency and quality than the two-step process. It is
simlar to the[oﬁsﬁ step Gy REEICBERin, e'»sﬁﬁlsﬁn"t bat"shﬁa)rbwohﬂpagnéﬁwraersl $o

in-1ine. Bulk or text changes yarn ear a anments and
addi ng enoughtQyepR b‘gﬂtd%reéﬁﬁlcp gyan B WERe I@W/&Eﬂ%ﬁ'}i‘]@g’%qﬁgﬁ d'or

(bul kier). StapliRadtedeithl DRA6denTIFoE EAzﬁﬁ}ﬂetaNﬂub@@ddCs@b@ﬂ@ bsmimd@mn é@b{id gation
priocesses: tradltlo al .,and CR act. spi nni n The,.t df‘ naI pproc%E

typical |y i nvotliean igxids sppo @‘er‘?ﬁ’i‘ﬁcﬂ%ﬁ‘% Q&p%l{}?%gy SFOUPS 138 REFRYI ng
fol | oned by 2)regra@wi ngith afis@iencafinorihé mostanapglctmaunds cSmmblenguoﬁml .
cutting into sta;i Fi | anent can c% & for ﬁ“ﬂg‘? rrr115(‘j]§fnto>70
dpf, dependi ng"WHAIPIRE LOMPORIES Sl tg%‘ 24 FigE Y %’e ggﬁ' r UZENS 1 or
as long as 200conmifthgz®mpoundsand/drwrganicfhseritte dohtining compounds.

[0060] As used herein, "metallocene catalyst system" is the product of
contacting components: (1) one or more metallocenes; (2) one or more
activators; and (3) optionally, one or more support compositions.

Fiber and Fabric Formation

[0061] The formation of nonwoven fabrics from polyolefins and their
blends generally requires the manufacture of fibers by extrusion followed by
weaving or bonding. The extrusion process is typically accompanied by
mechanical or aerodynamic drawing of the fibers. The elastic fabric of the present
invention may be manufactured by any technique known in the art. Such methods
and equipment are well known. For example, spunbond nonwoven fabrics may be
produced by spunbond nonwoven production lines produced by Reifenhauser
GmbH & Co., of Troisdorf, Germany. The Reifenhasuer system utilizes a slot
drawing technique as revealed in U.S. Patent No. 4,820,142. Fabrics of the
present invention demonstrate desirable elongation, and in certain embodiments,
enhanced softness. Specific embodiments are described as follows.

Conventional Fine Denier Fibers

[0062] The three more conventional fiber operations, continuous filament,
bulked continuous filament, and staple, are contemplated as application for the
elastic fibers of the present invention. For example, the polymer melt is extruded



application. For many applications the fibers are crinped. Crinping is
acconpl i shed by over-feeding the towinto a steamheated stuffer box with a

pair of niprolls e over-feed folds the tow in the box ds or
crinps in 24054 03%?52 These bends are heat-set by ste %ﬁ’ﬁ% Pgsd ﬁto

the box. The MW  MAD, and i sotactic codfent of the resin all affect cri np
stability, anplitude, and ease of crinping. Melt Blown Fabrics [0067] Melt
bl own fabrics generally refer to webs of fine fil arrents having fi ber

diameter in the ran 20t 1mcro fiber di anet rein
the range of 1hP¥e .ﬂLSth%lFﬁﬁé ,(iﬂllgle{%p?g\g’ﬁ %641 %0 ancﬂno‘ﬁa%e%
nonwoven webs Ifow needt scokite 6£ thel pméyrflerbsehnpilran’emis ahhmeed/&rqughrtm usemfr e
sizes and therefore have excellent barrier properties. For exanple, in the

melt bl own pr od@glsmeitﬁémpmummmfmQﬁow@néénwlt:ﬂw misi(V2ed0imintg a

t | t d
ot put Pate t o DO A b pofHilRy 6. XSERALIR 1FRL ERRRENY RN PhafdtacR LY
the die, t hey avith admllaﬁﬂédo tjstribegh ngl?@@ﬁflut)@fmtﬂﬂcﬂif ESSZOML(IS"@EH to14
t t

enperature, iy phfletols aEhed SitheM i gggﬁgﬁm W' seBhile pebR i 1

rapidly draws nat | air
filaments. The temegwate quiprthronghi that %Pllﬁlé@issa filign pagk, )‘SUPM@é by ackregkerhi n

several inches é’gfy henadie. %ﬂauferetdsﬁtmlm% ﬂ'l@ehéﬁ@y e REBIHE 0P GofesalHel Y

product effici The bric.is fornme ovmngth filaments directly
onto a porous PFBIOAFY Platet deteprgineg) thy IZ‘GIBberﬁrPfcfl amenSni (% Y and I@lqsn )

fromthe spi nn%bﬁh&eraﬁly'\ﬁiﬂg%e aﬁfel‘@nlﬁ mﬂlc‘éh@ﬂﬁﬁoﬂﬁ%ub@t 1sl1§1§16a1fy0iﬁ1 th@@é&i
basi s wei ght, her B préﬁge ﬁa}l bl OWI %w res v hi rrel t
Phow rate resi R éé 1§fh9 e 1YPieAly 2rovpegipis Kupheanpp rﬁf&%&%
fibers, althou ttéxﬁStcﬂadbﬁRl ddodisteibutidh ¢f/tHdquiench eiflove used at a hi gher
processi ng terrperature I n er enbodi nents. Spunbonded Fabric [0068]

Spunbond or spunbonded fi bers gener @ontinuonk Filainenf | bers produced , for
exanple, by the extrusion of nolten polynmer fromeither a | arge spinneret
[0063] Continuous filament yarns typically range from 40 denier to 2,000

denier (denier = number of grams/9000 yd). Filaments can range from 1 to 20
denier per filament (dpf), and the range is growing. Spinning speeds are typically
800 m/min to 1500 m/min (2500 ft/min to S000 ft/min). An exemplary method
would proceed as follows. The filaments are drawn at draw ratios of 3:1 or more
(one- or two-stage draw) and wound onto a package. Two-stage drawing allows
higher draw ratios to be achieved. Winding speeds are 2,000 m/min to 3,500
m/min (6,600 ft/min to 11,500 ft/min). Spinning speeds in excess of $00 m/min
(3000 ft/min) require a narrow MWD to get the best spinnability with the finer
filaments. Resins with a minimum MFR of 5 and a NMWD, with a
polydispersity index (PI) under 2.8 are typical. In slower spinning processes, or in
heavier denier filaments, a 16-MFR reactor grade product may be more
appropriate.

Partially Oriented Yarn (POY)

[0064} Partially oriented yamn (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 spinnerett. Once the fiber is solidified, no
drawing of the fiber takes place and the fiber is wounded up into a package. The
POY yam (as opposed to fully oriented yarn, or FOY, which has gone through
solid state orientation and has a higher tensile strength and lower elongation) tends
to have a higher elongation and lower tenacity.
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[0066] There are two basic staple fiber fabrication processes: traditional
and compact spinning. The traditional process typically involves two steps: 1)

producing, applying finish, and winding followed by 2) 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. Staple length
can be as short as 7 mm or as long as 200 mm (0.25 in. to 8 in.) to suit the
application. For many applications the fibers are crimped. Crimping is
accomplished by over-feeding the tow into a steam-heated stuffer box with a pair

i of nip rolls. The over-feed folds the tow in the box, forming bends or crimps in
the filaments. These bends are heat-set by steam injected into the box. The MW,
MWD, and isotactic content of the resin all affect crimp stability, amplitude, and
ease of crimping.

Melt Blown Fabrics

[0067] Melt blown fabrics generally refer to webs of fine filaments having
fiber diameter in the range of 20 to 0.1 microns. Typical fiber diameters are in the
range of 1 to 10 microns and more typically in 1 to 5 microns. The nonwoven
webs formed by these fine fiber diameters have very small pore sizes and therefore
have excellent barrier properties. For example, in the melt blown process, the
extruder melts the polymer and delivers it to a metering melt pump. The melt
pump delivers the molten polymer at a steady output rate to the special meit
blowing die. As the molten polymer exits the die, they are contacted by high
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containing as few as 40 holes. After exiting the spinneret, the molten fibers are
quenched by a cross-flow air quench system, then pulled away from the spinneret
and attenuated (drawn) by high speed air. There are generally two methods of air
atténuhtion, both of which use the venturi effect. The first draws the filament
uéing an aspirator slot (slot draw), which runs 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 are collected on a screen ("wire™)
or porous forming belt to form the web. The web is then passed through
compression rolls and then between heated calender rolls where the raised lands
on one roll bond the web at points covering 10% to 40% of its area to form a

nonwoven fabric.

[0069] Inventive fabrics having desired elongation and elasticity may be
obtained by varying the blend compositions, adding an additional annealing step,
or a combination of the aforementioned.

[0070] Annealing may be done after the formation of fiber in continuous
filament or fabrication of a non-woven material from the fibers. Annealing
partially relieves the internal stress in the stretched fiber and restores 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 leads to
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alternatively to a maximum of 130°C for a period between a few seconds to less

than 1 hour. A typical annealing period is 1 to 5 min. at 100°C. The annealing
time and temperature can be adjusted for any particular blend. In other
embodiments, the annealing temperature ranges from 60°C to 130°C. In another
embodiment, the temperature is about 100°C. In certain embodiments, for -
example, conventional continuous fiber spinning, annealing can be done by
passing the fiber through a heated roll (godet), without the application of

. conventional annealing techniques. Annealing should be under the very low fiber
tension to allow shrinking of the fiber in order to impart elasticity to the fiber. In
nonwoven processes, the web usually passes through a calender to point bond
(consolidate) the web. The passage of the unconsolidated noirwoven web through
a heated calender at relatively high temperature is sufficient to anneal the fiber and
increase the elasticity of the nonwoven web. Similar to fiber annealing, the
nonwoven web should be 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 nonwoven 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 can be adjusted for any particular blend.

[0072] In other embodiments, the elastic nonwoven fabrics of the present
invention require little to no post fabrication processing. In another embodiment,
the elastic fabrics of the present invention are annealed in a single-step by a heated
roll (godet) during calendering under low tension. Depending on the end use
application, it is apparent what techniques are appropriate and what variations in
process parameters are required to obtain the desired fabric properties. For
example, the following table is provided for illustration.
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[0073] For example, elongation or extensitivity 1s a key attribute for many

<

applications. As stated above, the tensile strength and elongation of a fabric may
be measured according to the ASTM test D-5035 with four modifications: 1) the -
jaw width is 5 in instead of 3 in, 2) test speed is 5 in/min instead of 12 in/min, 3)

- metallic arc-type upper line grip and a flat lower rubber grip instead of a flat

- metallic upper and a flat metallic of other lower grip, and 6 MD and 6 TD
measurements instead of 5 MD and 8 TD measurements are made for each
specimen. It can be measured as "peak elongation” or "break elongation". Peak
elongation is percent increase in length of the specimen when the stress of the
specimen is at its maximum. Break elongation is percent increase in length of the
specimen when the specimen breaks. The elongation can be measured in the
machine direction (MD) of the fabric or the cross direction (CD) of the fabric.
The MD elongation is normally lower than the CD due to machine direction
orientation of the fibers.

[0074} For example, in Figure 1, melt blown fabrics were made from two
inventive materials. The fabrics were made at different output rates (from 0.2 to
0.6 gram/hole/min) having a basis weight of 80-90 gram/m’. Sample A and
Sample B produced at different output rates show a much higher elongation than
conventional polypropylene resin PP3155. Sample A is a blend of 60% FPC and
40% SPC and Sample B a blend of 80% FPC and 20% SPC, where FPC is a
copolymer of propylene and ethylene containing 15% ethylene with a 20 MFR.



Sanmpl e B has an elongation from 200 to 300 % [00781 The el astic fabrics of
the present invention denonstrate elongation fromgreater than 80%
alternatively fromgreater than 90% alternatively from greater than 100%
alternatively fromgreater than 200% alternatively from greater than 300%
alternatively fromgreater than 400% anmpg alternatively from greater than
500% 100791 Anot her inportant aspect of elastic fabrics for certain
applications is permanent set. Permanent set relates to the stress and the
strain that nmay be applied to a fabric before it fails. (See above.) 17a
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fabrics for certain applications is fiber to spin at
certain speeflimngationwhichis ahiessatile feanire far hosdasunapadwds.wi t h two contr ol
sanpl es Achi eve, 3854 (24 MFR propyl ene
[0077] Additionally, in Figure 3, the same is demonstrated for spunbond
fabric. Sample A is a blend of 80% FPC and 20% SPC. Sample B is a blend of
90% FPC and 10% SPC. The FPC is a copolymer of propylene and ethylene
containing 15% ethylene, 20 MFR. The SPC is PP3155,a 36 MFR polypropylene
homopolymer manufactured by ExxonMobil Chemical Company. The elongation
of a conventional polypropylene homopolymer (such as PP3155 from ExxonMobil
Chemical Company) fabric is in the range of 50-80%. The inventive samples have
a much higher elongation. Thus, they are more stretchable. In particular, fabric
made from Sample A has an elongation from 150 to 180 %. Fabric made from

Sample B has an elongation from 200 to 300 %.

[0078] The elastic fabrics of the present invention demonstrate elongation
from greater than 80%, altermatively from greater than 90%, alternatively from
greater than 100%, alternatively from greater than 200%, alternatively from
greater than 300%, alternatively from greater than 400%, and aiternatively from

greater than 500%.

[0079] Another important aspect of elastic fabrics for certain applications
is permanent set. Permanent set relates to the stress and the strain that may be

applied to a fabric before it fails. (See above.)



honmopol ymer produced by ExxonMobi| Chem cal Conpany using a netall ocene
catal yst systen) and PP3155 (36 MFR propyl ene honopol ynmer produced by
ExxonMbbi | Chem cal Conpany using a Ziegler-Natta catal yst systen) in terns
of spinnability. Both Achieve'' 3854 and PP3155 are used widely in the
industry for spunbond applications. Thegpfornulations are as follows: Table
| a Sanple No. % FPC* % SPC SPC conposition 1 80 20 Achieve'"'' 3854 2 70
30 Achieve'"' 3854 3 60 40 Achieve'"' 3854 4 50 50 Achieve'' 3854 5 30 70
Achi eve'"' 3854 6 50 50 PP3155 7 70 30 PP3155 * FPC (first polyner
conponent) in all sanples are copol yner of propylene and ethyl ene
containing 12% et hyl ene, 15 MFR WD 2005/ 052052 PCT/ US2004/ 034638 19 100821
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Softness 100831 The inventive materials produce fabrics that are
substantially softer as conpared to conventional nonwoven fabrics. As shown
in Figure 6, the inventive fabrics are softer than the conventi onal

material in all levels. In certain enbodi nents, the anmount of the First
Pol ymer Conponent (FPC) (as defined
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W % FPC and 10suhegtghty obabiber taspin at certain spéeds. Figure 4 shows inventive blends
compared with two control samples Achieve™ 3854 (24 MFR propylene
homopolymer produced by ExxonMobil Chemical Company using a metallocene
catalyst system) and PP3155 (36 MFR propylene homopolymer produced by
ExxonMobil Chemical Company using a Ziegler-Natta catalyst system) in terms
of spinnability. Both Achieve™ 3854 and PP3155 are used widely in the industry

for spunbond applications. The formulations are as follows:

Table 1a
Sample No. |- % FPC* %SPC |  SPC composition

1 80 20 Achieve™ 3854
2 70 30 Achieve™ 3854
3 60 40 Achieve™ 3854
4 50 50 Achieve™ 3854
5 30 70 Achieve™ 3854
6 50 50 PP3155

7 70 30 PP3155

* FPC (first polymer component) in all samples are copolymer of propylene

and ethylene containing 12% ethylene, 15 MFR.



the total weight of the blend. Sanple Bis 80 wt% FPC and 20 wt % SPC, based
upon the total weight of the blend. Fabric basis weight for PP3155 is 37

grams/n2 and the two _inventive materials are 68 and 73 gs r ans
respect i vel YO 0088%%%Fhe softness of the spunbond fabric ﬁéﬂm&j"[}?ﬁsl gure

6. The fabric was produced on a 1 met ed?wi dt h spunbond |ine manufactured by

Rei f enhauser GrbH & Co. The fabrics were tested on Handl e- O Meter nodel

nunber 211-5 fromthe Thw ng-Al bert Instrunent Co. The slot wi dth was set at

10 mm and specinen_size was 8 inch,.by 8 inch é@:ljadrce. The force reading from
Gy (

the test is i 00dns. [oﬁh%]sprméblliﬁéqﬁt ji§ O SIRYPE the AFF Bnfl e B)
e SOty {aal o O s el e
spunpbon apric madae rogmsa , £ ENVEN. ou e | nve 1V apric
i s much heavi e9“‘H“ﬁd?f’rt%ﬁﬁlé%isrn&e%s%{rpp%éfzr{‘@%gf‘nl Wdcg’Fttﬁlf%“%ﬁB‘?? iHeWMEs, the
i nventive fabrifesr ipinerddesidlfi PreMticebrealk ataies The Highun theseed vhen B fibert est ed

under the slot w dth of specd nen .size. of-.8 in by.8 inch t, {0 gsm
(fabric base \N@’r’e@gt ?(,:cugﬁ,gtg? ﬁg‘]ll?rvtg? ?fi{bero?p‘??aéﬁ*ty'esﬂglet Wﬁwyéﬁn%}}sg?fgstﬁ%tdt nder
the sl ot w dt higfenti®erhiends hace tieabiiy® @bddeei fibeby/th8t spiic bt comipet@t leyelnagf abri c
base weight), glter.nativel f fr | ess than 15 g, tested under the slot
w dth of 10 m"n%,h 8@89%?%%@@8”@8?5&3%' 8 inch, at 70 gsm (fabric base

wei ght), alternatively, of fromless th%%ﬁ&,@ tested under the slot width

g,
of 10 mm specinen size of 8 in by 8 inc Bt 70 gsm (fabric base weight),

d, alternati . of f 5 of width of
10 m * spect mRBY; Oy H¥TvERRs ilaRiats froab@ bl Bbie SiiRplioly Wak! ©|
2005/ 052052 PCH$ dspipued 3d ao8ventiondohgnvervien f@bngsosiAs slwi] @ Jtigure rf, athe
enbodi nent, th [ I : ' [ ;sed of
o ol pha-of ef | TEGASP S YOS AR hE orkinticl HRVEM LPALIRER. FREBKAACE
el asti ¢ nonwovembbdbmems, e ameuni of dhe First Epbymes fpempenenb(FRCh (asriefiped a

below) present in the inventive blends is increased to produce softer and/or more
elastic fabrics.

[0084] The softness of a nonwoven fabric may be measured according to
the "Handle-O-Meter" test as specified in operating manual on Handle-O-Meter
model number 211-5 from the Thwing-Albert Instrument Co., 10960 Dutton
Road, Phila., Pa., 19154. The Handle-O-Meter reading is in units of grams. The
modification s are: 1. Two specimens per sample were used and 2. Readings are
kept below 100 gram by adjusting the slot width used and the same slot width is
used through out the whole series of samples being compared.

[0085] For example, blends with FPC content greater than 50 wt% (based
upon the weight of the blend) show good sofiness. In certain embodiments, a
nonwoven fabric is made from a composition comprising: a first component
comprising from 50% to 99%, altemnatively, 50% to 100%, by weight based on the
total weight of the composition of a polymer selected from the group consisting of
homopolymers of propylene and random copolymers of propylene, the polymer
having a heat of fusion as determined by DSC of less than 50 J/g and stereoregular
propylene crystallinity; and a second component comprising from 50% to 1%,
alternatively, 50% to 0%, by weight based on the total weight of the composition
of a propylene polymer or blends of propylene polymers; wherein the nonwoven
fabric has a permanent set of from less than 60%, alternatively, from less than
30%, and alternatively, from less than 15%.



crystalline isotactic polypropylene polyner conponent and an al pha-olefin
copol yner conponent. In certain enbodi nents, a blend of two conponents is

not requi r%fé&a)a%@z as the propyl ene pol yner corrpositio W ool ess
requisite properties, for exanple, the,jsotactic propyl ene polyner
conposition having a heat of fusion as determ ned by DSC of from5 J/g to
45 J/ g, to produce fabrics in accordance with the invention described
herein. O her enbodi nents of the invention nmay also include additional

conponent s suc gddltl g%ﬁép(fn R é%ogﬁmessmfﬁiglb%%ﬁ&mﬁg isobifhktics

Pol ymer Corrpon n FPC odi nment I st ynmer conponent

("FPC') is an using ©O+HYleter (odpl nunhs &f bid drore vhe Thwing- |I|nﬁﬁﬁmm9ﬁdue to
st er eor egul ar \A),gp)ﬂ g@@@qbﬁﬁ@e% a Lol Q Wﬁroﬁ?f&é'aﬁﬁ ‘etifyfinePcdtitARngene

honopol ymer in i ch e siereorg ul ar i di Sfupted in“sonme manner such
as by regio- iAo sihylene, 2BMERy any B% ] éne tcl?p%ltts?%’r cQmpeient fort e
E)E: ;prl emreTb st fr,&%ﬁggleﬁmﬁlxs hﬁd@lsﬁﬁid%% gg]aacforﬁ;%?ﬁit ﬁlék aRipld. %Pﬁ%m?gﬁmggcor
a conbi nati on n_anot he €
further conpri MER apﬁlgé"ol’&’gﬁ?ué%‘%‘%f’l & doanyiAsiIEd ¢ gyagb c%k%ﬁﬂi‘&"tll on
and ot her chemipah annyEa)ftbﬁﬁltTXnS@ﬁ: lehe is9Ewtl. FPCPaRi 10 4 SP bassduipon Of
Tor 6 pr ef or abl {54 & T by B! el G Re g b Wﬁkﬁ“&wﬁugm ed
di ene which i Sup@;mthmlwtauawightf of thdhélend! cRabricabhasin \oélgmt fot! ERB1 I Q;pwene
rubbers includin limted to |den or ne I n
nor bonene, andg[ﬂgl@’y%'1Ij ﬁ%ﬁh’f It\gﬂevaw%]nafeﬁlX% dﬁgge gsm h@"ﬁé@‘r& a
random copol ymeespedtivelyopyl ene and at | east one cormnorrer sel ected from

etthyl ene, C -C,, a-olefins, and conbinations thereof. In a particular

aspect of this enbodi nent, the copolynmer includes ethylene-derived units in
an anount rangﬂﬁ[@'ﬂrom a Thevseftnessnot thefspaskondstabriesis soyman figre ¥y Theght to

an upper |imt qf; 2Q% Brdhcddl oR030 Pymmlt qb‘mﬂ, sEDhl?onl‘a”mQ ﬁﬁaﬁfamdabfo

i ncl ude propylene der units _present I'n an
rangi ng from aReiforhauper fimbb &7§% Tigofabries wers, quted on’ Handle-O-Meter model

number 211-5 from the Thwing-Albert Instrument Co. The slot width was set at
10 mm and specimen size was § inch by 8 inch square. The force reading from the

test is in grams.

[0088] The inventive fabrics (Sample A and Sample B) have a lower
energy reading (softer) than the conventional polypropylene spunbond fabric
(made from sample PP3155), even though the inventive fabric is much heavier
than the control sample.

[0089] In certain embodiments, the inventive fabrics have Handle-O-Meter
values of from less than 25 g, tested under the slot width of 10 mm, specimen size
of 8 in by 8 inch, at 70 gsm (fabric base weight), alternatively, of from less than
20 g, tested under the slot width of 10 mm, specimen size of 8 in by 8 inch, at 70
gsm (fabric base weight), alternatively, of from less than 15 g, tested under the
slot width of 10 mm, specimen size of 8 in by 8 inch, at 70 gsm (fabric base
weight), alternatively, of from less than 10 g, tested under the slot width of 10
mm, specimen size of 8 in by 8 inch, at 70 gsm (fabric base weight), and,
alternatively, of from less than 5 g, tested under the slot width of 10 mm,
specimen size of 8 in by 8 inch, at 70 gsm (fabric base weight).



WO 2005/ 052052 PCT/ US2004/ 034648 22 weight to an upper limt of 98% 95%
94% 92% or 90% by wei ght. These percentages by wei ght are based on the
total weight of the propyl ene and ethyl ene- derived units on

t he sum of W&@ﬂi"?)’é"’%ent propyl ene-derived units and V\BIP&T{U%g?Q Fﬂ;

et hyl ene-derived units being 100% [0093] The et hyl ene conposition of a

pol ymer can be nmeasured as follows. A thin honbgeneous filmis pressed at a
tenperature of about 150C or greater, then nmounted on a Perkin El nmer PE
1760 infrared spectrophotoneter. ﬁ% full. ectrlflm of the sanmple from 600 cmi
to 4000 cm is recorded and the ‘Héﬂ?ﬁ?c MEREBRY cent of ethyl ene can be
cal cul ated acc g to the fol +.on Et h = 82.585
111. 987X + 30?@%? wHB i ﬁ“{?&dgmf‘ﬁe %ﬁ%c B‘fn"f‘}’(éxﬁe%{kcsrféfitéﬁt‘“‘é‘?mff55 e
and peak hei ghtama&omptxteﬂrofm&lphd-oleﬁn Zaﬁolgzmct In mtdthéranﬁmdlmeﬂ‘u thieenlastithe
concentratlons nONOMer .capn b usi ng
t hi s net hod. Wfir’?@?‘vgi%%h’fwso?ﬂgl scrgftl%n 518 ﬁﬁa‘?ﬁgi; %ﬁaﬁgﬁges
can be rreasur eﬁystnjllﬁﬂ:)usotmrucha}wfupytnnb npelymed Gpepinents cogyar Féltplm-oleﬁn

weel or and w PR EEpaRh ! EHaBerkitimeRE G AR AGCT |1

Di fferent but sequitedr so dmgn@estharmopﬂm Ipﬁlmmc:cbmmtlcmsrhml theptaquirite and

Ik t Kig
sequence. di st r PRI for Sfartele, hodsctiduc pRRyIRhe PRITHG Tomrcallion MaviiKa
magneti ¢ resonhegef(fogonary etemae%bbc Ee?fh@@ni%yg\%ﬁ Jignievmrodusetfbries inki | | ed
in the art. [0Q9/]4ddteORRh QRPN déseﬁbe?@efe%mroﬁﬁﬁ ctbodRHSR RiTomy! ene

copol yner having a narrow caonpositignal distribution. In another embodi ment,
the pol yner i sinventifll&iayHupprisdeacdiiena) rempaseihich ap 2A4iBYES BFRSES AdHnal
di stribution apgsﬁcﬁ%ta@g poi nt as determ ned by DSC of from 25C to 110C.
The copolyner I's described as random because for a pol ymer conprising
propyl ene, conononer, and opti oRaktiBolgherCompbrent@H®r and di stribution of

[0091] In an embodiment, the first polymer component ("FPC") is an
elastic polymer with a moderate level of crystallinity due to stereoregular
propylene sequences. The FPC may comprise: (A) a propylene homopolymer in
which the stereoregularity is disrupted in some manner such as by regio-
inversions; (B) a random propylene copolymer in which the propylene
stereoregularity is disrupted at least in part by comonomers or (C) a combination

* of (A) and (B).

[0092] In another embodiment, the FPC further comprises a non-
conjugated diene monomer to aid in vulcanization and other chemical
modification of the blend composition. The amount of diene present in the
pélymer is preferably less than 10% by weight, and more preferably less than 5%
by weight. The diene may be any non-conjugated diene which is commonly used
for the vulcanization of ethylene propylene rubbers including, but not limited to,
ethylidene norbornene, viny! norbornene, and dicyclopentadiene.

[0093]) In one embodiment, the FPC is a random copolymer of propylene
and at least one comonomer selected from ethylene, C,-C,, o-olefins, and
combinations thereof. In a particular aspect of this embodiment, the copolymer
includes ethylene-derived units in an amount ranging from a lower limit of 2%,
5%, 6%, 8%, or 10% by weight to an upper limit of 20%, 25%, or 28% by weight,
This embodiment may also include propylene-derived units present in the
copolymer in an amount ranging from a lower limit of 72%, 75%, or 80% by



conmononer residues is consistent wth the random statistical polynerization
of the nononers. In stereoblock structures, the nunber of bl ock nononer
resi dues of any_on i nd adj acent to one another is great j cted
froma stat V& ?‘%%{PSZ%agst ribution in randgm copol ymers wit hFéT@%Hf@%@m
conposition. Historical ethylene- propylzgne copolynmers wth stereobl ock
structure have a distribution of WD 2005/ 052052 PCT/ US2004/ 034648 23

et hyl ene residues consistent with these bl ocky structures rather than a

random statistical, distributjo he n r si dygs, kn the po r. The
i nt ranol ecul ar “@Eﬁ%}o | 7 SRPH| E‘F‘ﬂl %Iu%qtn/&@% gﬁ%’ P%%Sﬁ%@s/%;byo‘vﬂgh‘g Ig}ég%l ymer
may be det er mipaedntaged BEwiidRt asetastil drothatetsl weightafninnpropyleneandietbplener

relation to the.nej gr.in r0 ne resj The | rnpl.e

conposi tion di Y%‘%J?‘F‘E l‘eeg"‘%)eﬂe(’%é%igo%%Rgﬁe'%g?geég%ﬁﬂéﬂﬁﬁ%%gcﬂn@ and
fractionati on iweightgereesb ethylkne-gpiive units beingi00%s a sat urat ed hydrocar bon
such as hexane or heptane. The thermal fractionation procedure is described
bel ow. Typically, approximtely 75% by weight, preferably 85% by wei ght, of
t he copol yner i[@0943ol at edTlss etirydensr compositiadj &£ entpolyntiulstre Her awabwed asi t h

t he bal ance of opo hder ' | ULt '
fractions. Eacrf].&(r)tﬁv %hgs@ﬁé%{) gﬁ%g rgssegéﬂé?%hnﬁlﬁ ?t@wfeoo corrgﬁgfr’gg Such as
ethyl ene or ot igeater, Bieafmeynted om 2 Pedsin Fdmenkle 1360 infrarest eneetspphatemetenos
(relative), pr?@Erss@&MO% {ie Sdaftle Bom B00 1! &Y 208G i fcoffedCAMODRMEN  Of

t he copol yner. e copol ymer has ‘a narrow conpositional distribution if,it
meets the fraciCHRmaroveigqerceat el sthlanaean ke Cd‘%}llﬁF‘gﬂ‘ﬂ'@édIEg te-thsdrlieminghavi ng

the flesi _rteddr aee&lmlmgﬂwleh{@f «/pwsgglssmsid 1.98mK +i3t0|.(%4s Xenaieteth X is tl'xél raib) @
siingl e sited ne oceng cata i S, Us ich allo a si e .
stati sti cal rm&ialﬁ Pﬁgﬂﬁ?lgghato%%%r%n%ﬁ? Pﬂ'%@&% ﬁ‘o%qs%q‘{}gn%é and
(2) the copol yyidhever Wehightr XElE tdheantedtidhs BOOUer hononttd Inf e dodyiker can
pol ymeri zati on {eLa?(G:t or i ch 3H OWSthocﬂl y a single polynerization

envi ronnent f oS8 PEIREATHICAUSIPEAMS BT ¥he pol ymer chains of the copol ymer.
[0098] The crystallinity of the polynmers may be expressed in terns of heat

of fusion. Embogigrpnt's of o hg, BEESEMerk WHIAE hAEhHASwRRY Thigts NN 19 2

heat

measured by Fourier Transform Infrared Spectroscopy (FTIR) in conjunction with
samples collected by GPC. One such method is described in Wheeler and Willis,
Applied Spectroscopy, 1993, vol. 47, pp. 1128-1130. Different but similar

. methods are equally functional for this purpose and well known to those skilled in
the art.

[0096] Comonomer content and sequence distribution of the polymers can
be measured by C nuclear magnetic resonance (*C NMR), and such method is
well known to those skilled in the art.

[0097] In one embodiment, the FPC comprises a random propylene
copolymer having a narrow compositional distribution. In another embodiment,
the polymer is a random propylene copolymer having a narrow compositional
distribution and a melting point as determined by DSC of from 25°C to 110°C.
The copolymer is described as random because for a polymer comprising
propylene, comonomer, and optionally diene, the number and distribution of
comonomer residues is consistent with the random statistical polymerization of
the monomers. In stereoblock structures, the number of block monomer residues
of any one kind adjacent to one another is greater than predicted from a statistical
distribution in random copolymers with a similar composition. Historical
ethylene-propylene copolymers with stereoblock structure have a distribution of



of fusion, as determ ned by DSC, ranging froma lower |limt of 1.0 J/g, or
3.0J/g,. to an upper limt of 50 J/g, or 10 J/g. Wthout w shing to be

bound by t believed that the polynmers of enbog elghe
present i nm%g?{b%zgve generally isotagtic crystallizable pr opyﬁgﬁje(

sequences, and the above heats of fusion are believed to be due to the
nmelting of these crystalline segnents. [0099] The crystallinity of the
pol ymer may al so be expressed in terns of crystallinity percent. The

t hermal energy f%’% 7&ehFesfHu?$%8ﬁ?Béﬂ%tﬂfth 9Iby gr@ﬁﬁﬁﬁ-eg Pathe? Shifal 2ddéth 189

J/g. That is, ocrystalTlini y 'S Therefore accordi ng
to the af or enestatisties)” iésutibutiphn fafsithen, m@we;smrgsmfbx%ha% thep glofspmespy | die

crystallinity Wddbdlebher ¢ t'iﬁvaleﬁbaﬁwgeerraﬁdomﬂes%fgggog?g&gmeﬁﬁléy 25%

or 20% and a ower [imt 3%, 5% or 052
PCT/ US2004/ 034 bggeteyainesiotno 0F MR, (Wi logates: thg comonpmiet fesidyes Fs EPlgtion tact ed

in the nelti ngﬁé%él%hb&ﬂfg Hoﬁﬁ@he F@?Jdtulei‘QTH@inlfénnole%ﬁlaH%Gﬂprﬁfﬁﬁ @lstﬂllﬁlﬁrohe
hi ghest peak anong

DSC. i seussedof BavEoPImEns GRBBROB BN RetBRACBR 1 HIBFRt oh SR

pol ymer has a ghiRghteisTe! éaniated Ohytrocarbnpéueal dsyheﬁnsaéfph@tﬁfe pﬂQﬁYﬂm@ﬁﬁal

hi ch’are oo @2&%&%@3&3& 05 Jefnbf Bet ¢ geaRb PPONTE gREEDYof
whi ch are cons ti | of
thlese peaks ISE;@ éﬁf&dbll}ffﬁf%ﬂdyt WB@hQQ:lfrthT cﬂ'ﬂilﬁym?f ymwglatwgégnabkywbggca
mel ti ng point n roman, im¢t of 11 105

or 70C, to a IG&]@?GDM rsr?a]flgi?f ﬂﬁ ghons g gg‘%% g%‘(’f‘ ity yme’brmdgf(‘f'e%‘ﬂ?ﬂ?’cal ly,
a sanpl e of thereebding-al siccee Gitaytnoats. canhoufetheswffalcnmhmhas 8 ammaaitiy

mel ting peaks 9r ce%ﬁ tgﬂeﬁr |drx11§;r§aét?ﬁ %km Bﬁ.%?% glgﬁ%)ng’p%gl éﬂ?r Iioe%éf g
5|_nglerrelt|ng 3P ROROROE; 5 the peaks s ¢ ef 4T e el ¢

poi nt. [ 00101krehtee thRC26%y (thiative)a prafergbly 190e (zelpsivien | afcthe average greight r%/)

or 500, 000 g1 RERORSRE SFIVBLCREPIGE T8, oplhel O Thimgsh caontond!

80,000 g/ ol , distribwionoifeit uneats ks dtactienation itexit daserinag nbpw(ew@)) progvest Ries
reter ged Lo S cpplyet HaliRP e elited fABSTS il narf W0 BbiAPodificH]ifis heweHleidi M ¢
- 1f 1) a smgle sited metallocene catalyst is used which allows only a single
statistical mode of addition of the first and second monomer sequences and (2) the
copolymer is well-mixed in a continuous flow stirred tank polymerization reactor
which allows only a single polymerization environment for substantially all of the-

polymer chains of the copolymer.

[0098] The crystallinity of the polymers may be expressed in terms of heat
of fusion. Embodiments of the present invention include polymers having a heat
of fusion, as determined by DSC, ranging from a lower limit of 1.0 J/g, or 3.0 I/g,.
to an upper limit of 50 J/g, or 10 J/g. Without wishing to be bound by theory, it is
believed that the polymers of embodiments of the present invention have generally
isotactic crystallizable propylene sequences, and the above heats of fusion are
believed to be due to the melting of these crystalline segments.

[6099] The crystallinity of the polymer may also be expressed in terms of
crystallinity percent. The thermal energy for the highest order of polypropylene is
estimated at 189 J/g. That is, 100% crystallinity is equal to 189 J/g. Therefore,
according to the aforementioned heats of fusion, the polymer has a polypropylene
crystallinity within the range having an upper limit of 65%, 40%, 30%, 25%, or
20%, and a lower limit of 1%, 3%, 5%, 7%, or §%.



upper limt of 40, 20, 10, 5, or 4.5. The Mv and MAD, as used herein, can be
determned by a variety of nethods, including those in US. Patent No.

4,540,753 to Coze et al., and references cited there
met hods f ouNtORIFSORPE: rate et al ., Macr gnol ecul es, v, "’g’“"’%@%?‘ﬁ%s)

t he descriptions of which are |ncorpora2[ed by reference herer n for purposes
of U S. practices. [00102] In one enbodi nent, the FPC has a Mbdoney
viscosity, M(1+4) @ 125C, of 100 or |ess, 75 or | ess, 60 or less, or 30 or

| ess. Mooney vi Lty er S M(1+ 125C
according to AS@W 646, a%%*égg fJ} 3?131“%%5%5&?59%%& @5 é‘héﬁ?: CUsed
in enmbodi nent s teﬁnt“h&lm@pam,“ranmmi ihereicais the\héghast parkt ameﬁg/pnndparl damd r)
et oty | ndexCuilar: JBuling el s adifinied PRl Milailea ol fpde T
magnet i ¢ r esonamsdinddR) of THeepresant ilovdnyionn thexpdlymes haw b cuithgie evelting dﬁeintned in
H N. Cheng, M 1 er’
descri bes the ;’r}gﬁp&l@ﬁem@}e Z%Pl%gglg’né %gl?é% Qﬂb%@' %%%9 mEdtmgLP
(r]I eferr Ib ng to rrersijﬁca?ﬁtd the prmcrpabmakc whigh armcona dred tfgethed agjersingle

escribes a )
matori ol - An + e, P bnBR oY ks B REo RO M S Bing vt Tl
theoretical |y mugfetable has pameléngpoisdehDS§ ranging; frgm %dpmﬂynﬁwfplrl&‘i@ct

atactic pol ymerys Vsmerédot:Cbeonc'M%ﬁuﬁmﬁo@@tzm 58pUbbeC, @sﬁ@tam@e of
greater than 50. [001041 I'h one nt, .the FPC has rsotacfic
st er eoregul ar prdByEedapically.a ﬁmﬂl‘hpf She - @ﬁwmm@@@mmm willsshg¥ed

herei n means t hatoddagy RleRFGPeARNA) adbﬁﬂﬁﬁﬁmdl 4 pellt; QRds8 fard SRR topéthéhe

priopyl ene residues in t e polyp ne thé paql.ypropyl ene conti nuous
phase of a bl erf§s ngéﬁ’:g'le r?grthel?ﬁk? B<epadged teymeling Powbnoner

such as et hyl ene, has t he sarre 1,2 insertion and the stereochem cal
oo o o ORISR R e B SRR B Bl i
of the within the range having an upper limit of 5,000,000 g/mol, 1,000,000 g/mol, or
500,000 g/mol, and a lower limit of 10,000 g/mol, 20,000 g/mol, or 80,000 g/mol,
and a molecular weight distribution Mw/Mn (MWD), sometimes referred to as a
"polydispersity index" (PDI), ranging from a lower limit of 1.5, 1.8, or 2.0 to an
upper limit of 40, 20, 10, 5, or 4.5. The Mw and MWD, as used herein, can be
determined by a variety of methods, including those in U.S. Patent No. 4,540,753
to Cozewith, et al., and references cited therein, or those methods found in
Verstrate et al.,, Macromolecules, v. 21, p. 3360 (1988), the descriptions of which

are incorporated by reference herein for purposes of U.S. practices.

[00102] In one embodiment, the FPC has a Mooney viscosity, ML(1+4) @
125°C, of 100 or less, 75 or less, 60 or less, or 30 or less. Mooney viscosity, as
used herein, can be measured as ML(1+4) @ 125°C according to ASTM D1646,
unless otherwise specified.

[00103] The FPC used in embodiments of the present invention can have a
tacticity index (m/r) ranging from a lower limit of 4 or 6 to an upper limit of 8, 10,
or 12. The tacticity index, expressed herein as "m/r", is determined by “C nuclear
magnetic resonance (NMR). The tacticity index m/r is calculated as defined in
HN. Cheng, Macromolecules, 17, 1950 (1984). The designation “m” or “r”
describes the stereochemistry of pairs of contiguous propylene groups, “m”
referring to meso and *r” to racemic. An m/r ratio of 1.0 generally describes a

syndiotactic polymer, and an m/r ratio of 2.0 an atactic material. An isotactic



propyl ene units of enbodi nents of the current invention is the use of triad
tacticity. The triad tacticity of a polyner is the relative tacticity of a
sequence of three jacent propylene units, a chain consigt,i to
tail bonds,“@%ﬂWé@gggb as a binary conbipation of in and rﬁéggg%ﬁ%gggﬁft i's
usually expressed for copol yners of th&‘present I nvention as the ratio of
the nunber of units of.the specified tacticity to all of the propyl ene
triads in the copolyner. [001061 The triad tacticity (nmfraction) of a

ropyl ene copol yner. n be eterpined f.rom 3C NMR..spect rum of
Brogzl ene cogol%‘i‘fﬁpagﬁlﬁoﬁeﬁ’éalg’f’l}ﬂ Ntiok 8?%%3&‘”?%”%&5 ’Itol dnagnylgﬁﬁ?}ongga
PPP(mm) + PPP( mtjctit RAPhES)hawk eufficieRFcotatic RRRMI) reankl PREps of getateo thanpeak

areas derived foomthe met hyl groups of the second units in the follow ng
t hree propyl ene*unit chains consisting of head-to-tail bonds: CH3 CH3 CH3

PPP(nm): --(CL___CH2 ETCHCH2) _ H CH2) _ WD 2005/ 052052 PCT/ US2004/ 034648

26 CIH3 IC N - 2
oop(r ) ConleOB ) Japd Sl IR C B ot Sl brdtdie. |
the propyl ene copssaljimity. iThe neras \sterepregulard @s spaddegein pnaansthapthespredaminant

. Th ' i _ 22,
520 112, 7 AR 30 e BB L EONBO R ey

per mllion (pp 2 nt o ITst region [ , a
second region (t2®.Blynropylspecoatiancyst phasel HeyiWend, 15uch- ap impact copolymer

exclusive of any other monomer such as ethylene, has the same 1,2 insertion and

the stereochemical orientation of the pendant methyl groups is the same, either

meso Or racemic.

[00105] An ancillary procedure for the description of the tacticity of the
propylene units of embodiments of the cument invention is the use of triad
tacticity. The triad tacticity of a polymer is the relative tacticity of a sequence of - .
three adjacent propylene units, a chain consisting of head to tail bonds, expressed

as a binary combination of m and r sequences. It is usually expressed for
copolymers of the present invention as the ratio of the number of units of the
specified tacticity to all of the propylene tniads in the copolymer.

[00106] The triad tacticity (mm fraction) of a propylene copolymer can be
determined from a ®C NMR spectrum of the propylene copolymer and the
following formula:

PPP(mm)
PPP(mm) + PPP(mr) + PPP(1r)

mm Fraction =

where PPP(mm), PPP(mr) and PPP(rr) denote peak areas derived from the methyl
groups of the second units in the following three propylene unit chains consisting
of head-to-tail bonds:

CHs CH;, CltH

|

3
PPP(mm): —(CH-——-CHz CH——CH, CH—-—--CHZ)—



ppm) . Each peak in the spectrumwas assigned with reference to an article in
the journal Polyner, Volune 30 (1989), page 1350. In the first region, the
methyl gro he.second unit in the three propyl ene uni i
represented%ggggﬁépgfﬁn) resonates. In the second region, ?Eg ng?ﬁy'“ﬁﬁoup
of the second unit in the three propylene unit chain represented by PPP
(nr) resonates, and the nethyl group (PPE-nethyl group) of a propylene unit
whose adjacent units are a propylene unit and an ethyl ene unit resonates
(in the vicinity of 20.7 ppm. In the thirdcﬁegion, t he met hyl group of the
second unit in the three propylene'ﬁnit chai i ®represented by PPP (n-)
resonates, and the nethyl group (HPE-nethyl &roup) f propylkene unit
whose adj acent unit PR @yt hyl i Hg-séﬁat—esq-liz Gre—v+Cli g3t of 19.8
ppm . [00108] The calculation of the triad tacticity isfoutlinéd in the
techni ques shown in U S. Patent No. 5,6504,172. Subtracljon of the peak
areas for the error in propylene insertions (both 2,1 and 1,3) from peak
areas fromthe total peak areas of the second region and the third region,
t he peak areas based on the 3 propylene units-chains (PPP(nr) and PPP(rr))
consi sting of head-to-tail bonds ggp be obtained. Thugythe peak areas of
PPP(mm), PPP(nt) and PPP(rr) can be® eval uated, and henc€ the triad

tacticity of the prqpylene unit chiain consgi gting of y hdad-to-tgil bonds can
leis—@ﬂ rbgrqwl;—rp

be determined. WO 2668/®32052 Qhs2o04 2 C may have
atriad tacticity of three propylene units, &s neasured by "C NVR of 75%
or greater, 80%or greater, 82%or greater, ggoor greater, or 90% or
greater. [00110] In enbodi ments of the present invention, the FPC has a nelt
flow rate (MFR) of 5000 dg/min or less, alternatively, 300 dg/mn or |ess,
alternatively 200 dg/mn or less, alternatively, 100 dg/mn or |ess,

al ternatively, [B8016f/ m n Dhe “CadMIR spetteum af theepropylefl ctgotymerds nleassed as

o ernatvel . SRR DR N s EE" P Xabhm o S0 6 3
2. 16kg) . carbon region (19-23 parts per million (ppm)) can be divided into a first region
(21.2-21.9 ppm), a second region (20.3-21.0 ppm) and a third region (19.5-20.3
ppm). Each peak in the spectrum was assigned with reference to an article in the
- journal Polymer, Volume 30 (1989), page 1350. In the first region, the methyl
group of the second unit in the three propyiene unit chain represented by PPP
(mm) resonates. In the second region, the methyl group of the second unit in the
three propylene unit chain represented by PPP (mr) resonates, and the methyl
group (PPE-methyl group) of a propylene umt whose adjacent units are a
propylene unit and an ethylene unit resonates (in the vicinity of 20.7 ppm). In the
third region, the methyl group of the second unit in the three propylene unit chain
represented by PPP (1r) resonates, and the methyl group (EPE-methyl group) of a
propylene unit whose adjacent units are ethylene units resonates (in the vicinity of
19.8 ppm).

[00108] The calculation of the triad tacticity i1s outlined in the techniques
shown in U.S. Patent No. 5,504,172. Subtraction of the peak areas for the error in
propylene insertions (both 2,1 and 1,3) from peak areas from the total peak areas
of the second region and the third region, the peak areas based on the 3 propylene
units-chains (PPP(mr) and PPP(rr)) consisting of head-to-tail bonds can be
obtained. Thus, the peak areas of PPP(mm), PPP(mr) and PPP(r) can be
evaluated, and hence the triad tacticity of the propylene unit chain consisting of
head-to-tail bonds can be determined.



[00111] In certain enbodinents, the FPC of the present invention is present
in the inventive blend conpositions in an anmpbunt ranging froma lower limt
of 50% 70% 75%_.ac. 80% or 82% or 85% by wei ght based

wei ght of ‘Fﬁé’"‘&ﬁaﬁ} 3ftion, to an upper J{i mt of 99% 95%&34‘}52@04)0‘%{‘/@\?@ ght
based on the total weight of the conpo% tion. [00112) The FPC may be
produced by any process that provides the desired polyner properties, in
het er ogeneous pol yneri zation on a support, such as slurry or gas phase

pol ymeri zati on kn ho e It | -bul I ' [:Qn . l.h a
medi um conpr i s[(wgbf;!lr el iﬂ%oﬁggeﬁa)g?g%nggg?%ttdlcgﬁ%ofﬁmgg pﬁ%ﬁ@%ﬁ%@ 3|EI uent
for the rmnorrenmasﬁ@d%)'ﬁ BIMR af 79%eer greaen, BAYourgreatest 2 err zeratesn8Ye Ok esses
are preferred. Iékg WS ﬂ%%%pers are often preferred in the invention.
For these pol y%’ers,’ preferabBly the polynerization process is a single
stage, steady state, polynerization conducted in a well-m xed continuous

feed pol yneriz .lgﬂyea(:tlﬂre bbBfndH YTRE pfbnOfv&RionL e TP HE! Lihelilow
solution, alth ugm&gerf\ﬁﬁggé%zatll onhaét ;_l_g%edlu;}e@jé&gq gs] gasaggrggggeéor
slurry pol ynerate gvkrdn, o fOF RCSE,HRALCFIRGYEY iRyl Y

pol yneri zat | 0”2@6‘9§/rﬁﬂxn6ﬂ RS0 WRerh@B6b1Y, R0 diBin & Rss QRbQEINAY, S50 dg/a8ld 3] The
FPC may be produced advant ageou@y_by t he conti nuous mso t1on

pol ymer i zat i onlegsoale@apalyy 20cd/Mmin\qp t955.3aagmativelX, o diﬁzlﬁlklo& Fesss 20 s ngl e
Egggtlgrl ?nd S eRIrAhteeElPY2 lijAith Gr @éb@.sgh%%&hﬁ%]daﬁﬁnbfﬂmm&@{Ttﬂh_alpelﬁﬁ)ér\&gnt.

n certain, .enbodi e present invention may be
produced in th@cﬁfcgggﬁ%gsgﬁbigﬁé @0 (Eégékt cene catalyst with an activator
and optional scavenger. The use of single site catalysts is preferred to
A onry atim (@ALFhcr oTf 5o HEBRUR RN tehRG o BRPergmenyph i HEdRs) Ve
catal yst nay bh theddveRdbehlendcanpagitéonsiit anaatainy sdangingr fomnetower domines, such
as those descrihed-} : n ; -Pm; '
cycl opent adi ené&%rm‘&’%ﬁ/%n a%ééﬁsl_ {? %}l%’tiibg?gf ﬁé{}&ﬁ%ﬁéﬁ%‘lﬁgof a
pol ycyclic strthetcomposyiog, to &retppes-lmubd n oy 87}t woigehozseoon thet :
possi bly total weight of the composition.

[00112] The FPC may be produced by any process that provides the desired
polymer properties, in heterogeneous polymerization on a support, such as slurry
or gas phase polymerization, or in homogeneous conditions in bulk
polymerization in a medium comprising largely monomer or in solution with a
solvent as diluent for the monomers. For industrial uses, continuous
polymerization processes are preferred. Homogeneous polymers are often
preferred in the invention. For these polymers, preferably the polymerization
process is a single stage, steady state, polymerization conducted in a well-mixed
continuous feed polymerization reactor. The polymerization can be conducted in
solution, although other polymerization procedures such as gas phase or slurry
polymerization, which fulfill the requirements of single stage polymerization and
continuous feed reactors, are contemplated.

[00113] The FPC may be produced advantageously by the continuous
solution polymerization process described in WO 02/34795, advantageously in a
single reactor and separated by liquid phase separation from the alkane solvent.

[00114] In certain embodiments, the FPC of the present invention may be
produced in the presence of a chiral metallocene catalyst with an activator and
optional scavenger. The use of single site catalysts is preferred to enhance the



al so a phosphorus atom or phenoxy group connected to a group 4 transition
metal, preferably titaniumbut possibly zirconiumor hafnium A further
exanple is M5CpTi Me3 activated with B(CF)3 as used to produce el astoneric
pol ypr opyl eMO 266505205h Mh of up to 4 million. See SassmanfHAUSEAYORHE, rann,
Rosch, Lilge, J.Orgazonmet. Chem (19977%548, 23-28. [00115] Ot her possible
single site catalysts are netall ocenes which are his cycl opentadi eny]
derivatives having a group transition netal, preferably hafnium or
zirconium Such netall ocenes may be unbridged as in U S Patent No.
4,522,982 or Ulemopsneitit ofbe pelyrer, 49 onlymhBmited tctieibeifcnendsd manndiffray f or
produci ng a pol | Sk ) t pr indR L IstcSa@S 1 N
0 S “Parent NAEE SETRn SUptaRI AL AIRE ekl e et

zi rconi um  di chnepilersnesy suphosithesealenwihsd dm dotis PaentyNe 1 124vi98g whicheiave g

poi nt of above g P8Rk 2slivansbeous R OaibsRited and hini pakt dpG/ Or
part of pol ycygfr?gzgc%%ngkf‘eggaéfégg ﬁ(Eai%cri bedé‘i:n ?%Z abos.e U.%P%Sz;%lgén?s. .J.00116]

Ot her possi bl e PeBCAFYG sEwrsure; aa@tqr%@émi&?nmﬂm pHEeBfo, R PREH ¥di enyl
groups are connge!Lehdsphdbiom &Y priéd6xy SRUS ahdekted t6 hiREdup AlrAbitid nd@e such
as a silicon or car i:)n atomw th a _choice of g}rq}u S to oCgupy the two,

remai ni ng val eg¢iemblystitaniung bt RosRR SZEFOBIR OF AaHRYM,; n‘(&ué;‘sﬁJ ep£XaMPleNs.

6, 048, 950 whi chv 'cgcmqé esctivhed WAGEBYCH)D as (sdre pRydusd Estdbmetie @OBﬂFbﬁﬁylene

di chloride and | , 8/ 27154. whi c§ déscl oseﬁ a d:J%rqe hyl si é bf-ri déged

bi si ndenyl haf i W fo # sailliane ro45 S TARAShRYSER Jhohlee,
activator; EP1Q70%Aom Chemd{1907 0548523281 i dged bi scycl opent adi enyl cat al yst
whi ch has el enents of asymmetry between the two cycl opentadi enyl |igands to

give a polynmer with elastic properties; and the netall ocenes described in
U.'S. Patent Noq00K5}48, 38Rhemnpossible fingl2 kte chtahbis7dre Tietallveamesrwhith aed bigat i on

f the singl i t t al yst . . Al .and f bl hyl
2 umoxane can GeclgeatadensT dsiOiyes Mivine 2 SERERAESBUR B B oty Mty
non-or weakly ooaidionaiti.ngSuwhi oetadivcencat mey HeNOridgdeé rasved LARd PgeneNd.ed i n

any of Lhe ways Mg Heo%. Phith' NoPS Ay BBETRA Mo Wiy A0 PraRe

PCT/ US2004/ 034 _
producing a polymer comprising predominantly propylene derived units as in U.S.

Patent No. 5,969,070 which uses an unbridged bis(2-phenyl indenyl) zirconium
dichloride to produce a homogeneous polymer having a melting point of above
79°C. The cyclopentadieny! rings may be substituted and/or part of polycyclic
systems as described in the above U.S. Patents.

[00116] Other possible metallocenes include those in which the two
cyclopentadienyl groups are connected through a bridge, generally a single atom
bridge such as a silicon or carbon atom with a choice of groups to occupy the two
remaining valencies. Such metallocenes are described in U.S. Patent No.
6,048,950 which discloses bis(indenyl)bis(dimethylsilyl) zirconium dichloride and
MAQ; WO 98/27154 which discloses a dimethylsilyl bridged bisindeny! hafhium
dimethyl together with a non-coordinating anion activator; EP1070087 which
discloses a bridged biscyclopentadienyl catalyst which has elements of asymmetry
between the two cyclopentadienyl ligands to give a polymer with elastic
properties; and the metallocenes described in U.S. Patent Nos. 6,448,358 and
6,265,212.

[00117] The manner of activation of the single site catalyst can vary.
Alumoxane and preferably methyl alumoxane can be used. Higher molecular
weights can be obtained using non-or weakly coordinating anion activators (NCA)
derived and generated in any of the ways amply described in published patent art



29 such as EP277004, EP426637, and many others. Activation generally is
believed to involve abstraction of an anionic group such as the nethyl
group to forma netallocene cation, although according to some literature
Zwi tt eri ons Wgn5&@52¢Roduced. The NCA precursor can be an PEHUBMI#0H64S
boraté or alumnate in which the precur¥or cation is elininated upon
activation in sone manner, e.g. trityl or amonium derivatives of tetrakis
pent af | uor ophenyl boron (See EP277004). The NCA precursor can be a neutral
compound such as a borane, which is forned into a cation by the abstraction

of and incor orSach@ﬁ Hf’f2799&4 ER426637c ang mapy aBstsr sativation senerally isdelieYestene
(See EP426638) 03199811;% &T‘Q?loﬁh Etgroﬁphéhc agtﬁé‘f'ﬁ?eﬂlﬁ %Tpﬁ%l% g88hla

i nvention is escrl be tal I Secon ent (SPC) in
WO 00/ 69963, vmt@limﬁp%@nomabhm mgordm @Qﬁ@asﬁﬁgrat%m@msb@a Yibe

further detail Jﬁléduéetae TRE NUA &ugo?fchﬂ b@ocﬁpio.‘ri%'ir of & bAatOBk Q%ﬁteaiﬂ of

whi ch are full mcorporatedﬁ@é reference herein for purposes of U.
patent practi cevhichohe grecnssos o & slimypird RN GVALIL I SEpEiPANCEahi8onmess

and narrow CORRAZI or OBmetohin baérivativeO TyT Wkiss‘@entﬁﬂﬁorb?ltxéﬁlr?éx‘oﬁnésfel) ka
Oow, stir an

single sited cata a well-mx cont | nuous

pol ymeri zati on EP&;%%?) \Aﬂgﬁﬁ\?&%lﬂr%%ﬁw%ﬁ a5 PSRk CHBPSHAYr $uFh a5 borane,
envi Ironm%‘nt forwﬁ@?&%%g?ed |11Yt|oazi Icaﬁﬂnhb fethe Fﬂbgtﬁfﬁbn Q:iiaanaslneérpblmloal @{mxeol e}‘l n
copol yner conponen er enbodi xanpl e, a typica
pol ymeri zat i on 3HBEE £‘§“ @gﬁ%ﬁ'ﬁ gngqe?srﬁeg?ﬁmhgﬁﬁ presence of a
catal yst conprising a chiral h| S (cycl opent adi enyl ) netal corrpound and
either 1) a no di natj n tible.,an activator 2 al unoxane
cctivator . an dRGAEGe vl e SEERRrct #RC P BB OIS pre et s 1§

5,198, I4?1 ExeraelsaibedpnaleMIral theélSeadoyxdthlym&rl(tcah}irmeﬁto(tSPO)'éupW\élMlﬂéﬁQBgBl of
crystalline and,,se t t.hose
desoribed i n- LU0 BYPEIE R0 SU6TAR, YRS RASIR, SGRRNHEES Tn piflel BenlioR?
5,329, 033; 5, 29k 4Pdopylere7 O)fB CopolyTerc68; WS, 9041845, all axfawbich 7are764dly and
EP 549 900 and %@8&%&%?&9&&&%&9%@9& AU § Rl plRYcde utilized in

an anmount to pr

[00119] To produce a copolymer with the required randomness and narrow
composition distribution, one may use, for illustration, (1) a single sited catalyst
and (2) a well-mixed, continuous flow stirred tank polymerization reactor which
allows only a single polymerization environment for substantially all of the .
polymer chains of the alpha-olefin copolymer component.

[00120] In another embodiment, for example, a typical polymerization
process comprises a polymerization in the presence of a catalyst comprising a
chiral bis (cyclopentadienyl) metal compound and either 1) a non-coordinating
compatible anion activator, or 2) an alumoxane activator. An exemplary catalyst
system is described in U.S. Patent No. 5,198,401. Exemplary prochiral catalysts
suitable for the preparation of crystalline and semi-crystalline polypropylene
copolymers include those described in U.S. Patent Nos. 5,145,819; 5,304,614,
5,243,001; 5,239,022; 5,329,033; 5,296,434; 5,276,208; 5,672,668; 5,304,614,
and 5,374,752; and EP 549 900 and 576 970.

[00121] The alumoxane activator may be utilized in an amount to provide a
molar aluminum to metallocene ratio of from 1:1 to 20,000:1 or more. The non-
coordinating compatible anion activator may be utilized in an amount to provide a
molar ratio of biscyclopentadieny! metal compound to non-coordinating anion of
10:1 to 1:1. In one embodiment, the above polymerization reaction is conducted



nmol ar alum numto netallocene ratio of from1:1 to 20,000:1 or nore. The
non- coordinating conpati bl e anion activator nay be utilized in an anount to
provide a nolar ratio of biscyclopentadienyl metal conpound to

non- coor di n¥Q AWSARMSA of 10:1 to 1:1. In one enbodi ment, PEHESHHYNHOS

pol yneri zation reaction is conducted WD3%005/ 052052 PCT/ US2004/ 034648 30 by
reacting such nononers in the presence of such catal yst systemat a
tenperature of from-50C to 200C for a tine of from1l second to 10 hours to
produce a copol ynmer. [00122] Wile the process of enbodi nents of the present
i nvention i nclhyd@&cipg| suchnprogomgisain dhe freteaps jof $U68 Fatalystd spreBed( & urry,

sol ution, sus pq@ﬁg&lauu%gguhk -POTS & D60°COfBP aRfhd BNfTbALT 8&hhd 193 HRAS

pol ymeri zation cah al so utilized. When utilized in a gas phase, slurry
phase or susperBPHCCREAPRlYIEBI yneri zation, the catal yst systens are
general ly supported catal yst systens. See, for exanple, U S. Patent No.

5, 057,475. Such_catal yst syst ..can also i.nclude other well known .
addi ti ves such laﬁfﬂﬁor exanpl e iyg E‘Fsé.OfSB'@Pg‘F‘%ﬁ“tts %é@ﬁﬂ@?nﬁin@mlﬂé‘t ent

No. 5,153, 157. ifHa8e WRiRSSesalyeyyfhem st phdsh hirry, sblition] susperfort he
type of reaction v‘aﬁs%lég and ‘;nge node, of ﬁonducill ngpt he %?J nmer i égt i.on. As
stated above, aMdWikiRhase pr combnaton therept), 2as, PhastsPyIEY Wé 0 ASp i t ed
ca’:]a: yst syzt emﬁlfgzllaﬁ I M;ehdu@lEMdeixpra?)g%q)hamm, lhl_sﬁsphabe_cﬁtﬁspemion phadeact i ng
et hyl ene and propylene.with t catal yst systemin a suit e
pol yrer i zat | on RATRGHELG e ARV Votels G cerietl Simnerte SeBlet, stierpfie
catal yst syst Sgef for exahiphe 1A8d Patena Neefp@i7a47ir. e Sach thalysnsydiemp cad atse an
et hyl ene- propyl.ene ol I SF%‘ .desj red | ecul a ' n
conposi ti on. S_éﬁ?r‘]H%e §§§§/ﬁém&‘? o%‘gcﬁ?g%sgéﬁ ﬂfgg%zéﬁdﬂﬂpﬂe»:??cvgﬂé%fﬁ-cgs% {9 the
present - i nvent iexampleh &.SeRatend Neo|Syifid;1 57CoHpsa price¢ssPa)aydenpnploped withoutpy| ene
honopol yner, or:. o] r n ' r n
honmopol yners a%@éao%%gl %’/%erﬂr?gs .ﬁ%(ﬁ’?f&%ﬁoﬁ ggsrs_?léi_ %?dgr?%%]é%( ‘%r&eéng fs5 cepﬁtgéﬁng the
pol ypropyl ene ghblynherizetien eAs statereshavenand while édislsaatrugl for sysfemabtilinng ai . e.
It has a melting,poleat cHAYER" & stom IteAtRid Hhise process comprises the steps of
contacting ethylene and propylene with the catalyst system in a suitable
polymerization diluent and reacting the monomers in the presence of the catalyst
system for a time and at a temperature sufficient to: produce an ethylene-propylene
* copolymer of the desired molecular weight and composition.

Second Polymer Component (SPC)

[00123] In accordance with the present invention, the Second Polymer
Component (SPC) comprises a propylene homopolymer, or a copolymer of
propylene, or some mixtures propylene homopolymers and copolymers.

. [00124] In certain embodiments, the polypropylene of the present invention
is predominately crystalline, i.e., it has a melting point generally greater than
110°C, alternatively greater than 115°C, and most preferably greater than 130°C.
The term "crystalline," as used herein, characterizes those polymers which possess
high degrees of inter- and intra-molecular order. It has a heat of fusion greater
than 60 J/g, alternatively at least 70 J/g, alternatively at least 80 J/g, as determined
by DSC analysis. The heat of fusion is dependent on the composition of the
polypropylene. A polypropylene homopolymer will have a higher heat of fusion
than copolymer or blend of homopolymer and copolymer. Determination of this
heat of fusion is influenced by treatment of the sample.



110C, alternatively greater than 115C, and nost preferably greater than
130C. The term"crystalline,"” as used herein, characterizes those pol yners
whi ch possess high degrees of inter- and intra-nolecular order. It has a
heat of fuswmnmses2ese than 60 J/ g, alternatively at | easPCTUSN034648
alternatively at least 80 J/g, as determilned by DSC anal ysis. The heat of
fusion is dependent on the conposition of the polypropylene. A

pol ypr opyl ene honopol yner wi Il have a hi gher heat of fusion than copol yner
or blend of honopol ymer and copol yner. Determ nation of this heat of fusion
i's influenced HgOI2¥at rrenTh@fSE(ﬁeczsamh')e widely2 (05 a5 pedtRoPCT/RIB2 ¢4:0ap1e.34648

31 [00125] Th
sub[st ant i LI I yel g@%%ﬁc@ ?/cﬁlr o%l)%ghg’yﬁ%gpﬁ%y‘émfmeﬁ& gﬁ?ﬁmﬁ' %Joowmer
cont ai ni ng equabntainiog eq@sotohmsmnv\kﬂ‘gﬁg qomr@mpf@ ebmtbaomnnn@rr@t least e.
t | t 90% R
2an ggspresent%' %ﬁi&%}ﬁ Qgﬁlmﬁq#&tlgor Ioc ME%»BWW%&%%%Q@E&X&P”G
bl ocks of pol ypn dm/fmo i gvaft angﬁbﬁﬂﬁﬂdmf i avhichhibe dlegks of npliraepyisneas t he
propyl ene-al phggpl eéﬁﬂ%tanﬁQ@% HEPsahe 5@&3@1 e 4 ahd ylsarogplka& fﬁQ—BRJf%Im?
oV a an

has a sharp neltlng p0|nt ternatlvel ove 1
alternatively &bpelynmesec! Ongcﬂﬁéh%%@rqf black cgpolymer Basay elting perd aYavene

sequences. The Wﬁ%ﬁdb%@maﬁ%@l rh%bb@”1P§°d"0£mp%1¥d9ﬁ£1%1}€nﬁaové”dégq’c
random and/ or ck descri bed herein. V\ lgqt g‘a ove SPCis

C mers as
a random copol yhupcteris %“Pﬁ’ ribe nttergeregular PRPYSIHSolsIHEIES ed 81 bhan the
copol ymer is, Icemgﬁimxbﬁlof HéndpRlytepeneVahd/bi randbing efdbt WRLY cBpéifersd by

wei ght, alternatlv 2%- y, we t referred alp aoleflns
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[00126] Exemplary alpha-olcfins may be selected from the group consisting .
of ethylene; butene-1; pentene-1,2-methylpentene-1,3-methylbutene-1; hexene-
1,3-methylpentene-1,4-methylpentene-1,3,3-dimethylbutene-1; heptene-1; hexene-
1; methylhexene-1; dimethylpentene-1 trimethylbutene-1; ethylpentene-1; octene- .
1; methylpentene-1; dimethylhexene-1; trimethylpentene-1; ethylhexene-1;

methylethylpentene-1; diethylbutene-1; propyipentane-1; decene-1;
methylnonene-1; nonene-1; dimethyloctene-1; trimethylheptene-1; ethyloctene-1;
methylethylbutene-1; diethylhexene-1; dodecene-1 and hexadodecene-1.

[00127} The molecular weight of the SPC can be between 10,000 to
5,000,000, alternatively 50,000 to 500,000, with a polydispersity index (PDI)
between 1.5 to 40.0.

[00128] In certain embodiments, the SPC comprises thermoplastic blends
including from 0% - 95% by weight of the polypropylene polymer component.
For example, the SPC of the present invention may include from 2% - 70% by
weight of the polypropylene polymer component , alternatively 2% - 40%,
alternatively 2% - 25% by weight of the polypropylene polymer component in the
blend.
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accept abl e i n tchenrhbidpchvaildble isotdchie pokpeapylene compositions referred to as impact
copolymer or reactor copolymer. However, these variations in the identity of the
polypropylene polymer component are acceptable in the blend only to the extent
that all of the components of the polypropylene polymer component are
substantially similar in composition and the polypropylene polymer component is .
within the limitations of the crystallinity and melting point indicated above.

[00131] Exemplary commercial products of the polypropylene polymers in
SPC includes the family of Achieve™ polymers available from ExxonMobil
Chemical Company, Baytown, TX. The Achieve™ polymers are produced based
on metallocene catalyst system. In certain embodiments, the metallocene catalyst
system produces a narrow moiecular weight distribution polymer. The molecular
weight distribution (MWD) as measured by weight averaged molecular weight
(Mw)/ number averaged molecular weight (Mn) is typically in the range of 1.5 to
2.5. However, a broader MWD polymer may be produced in a process with
multiple reactors. Different MW polymers can be produced in each reactor to
broaden the MWD. The Achieve™ product is suitable for this application because
of the narow MWD. The narrow MWD is preferred for producing fine denier
fibers such as continuous filament, spunbond and melt blown processes.
Achieve™ polymer such as Achieve™ 3854, a 24 MFR homopolymer can be
used as a blend component for this invention. Alternatively, Achieve™ polymer
such as Achieve™ 6936G1, a 1500 MFR homopolymer can be used as a blend
component for this invention. Other polypropylene random copolymer and impact
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[ 00133] The SPC may al so contain additives such as flow inprovers,

nucl eators, slip additives, plasticizer, and antioxidants which are normally
added Blends of the FPC, SPC and Other Components

[00134] The blends may be prepared by any procedure that produces a
mixture of the components, e.g., dry blending, melt blending, etc. In certain
embodiments, a complete mixture of the polymeric components is indicated by the
uniformity of the morphology of the dispersion of the polymer components.

[00135] Meit blend: Continuous melt mixing equipment are generally used.
These processes are well known in the art and include single and twin screw
compounding extruders as well as other machines and processes, designed to
homogenize the polymer components intimately.

[00136] Dry blend: The FPC, SPC and other component may be dry
blended and fed directly into the fiber or nonwoven process extruders. Dry
blending is accomplished by combining FPC, SPC and other ingredients in a dry
blending equipment. Such equipment and processes are well known in the art and
include a drum tumbler, a double cone blender, etc. In this case, FPC, SPC and
other ingredients are melted and homogenized in the process extruder similar to
the melt blend process. Instead of making the pellets, the homogenzied molten
polymer is delivered to the die or spinnerett to form the fiber and fabric.

[00137] According to still a further embodiment, the invention is directed to
a process for preparing thermoplastic blends suitable for the preparation of elastic
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pol ymeri zi ng propylene or a mxture of propylene and one or nore nonomers
selected fromC2 or C3 - C20 al pha olefins in the presence of a
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through a spinneret as described in the art, (c) optionally orienting the fiber
uniaxially by extension to not greater than 700% of its original dimension and (d)

annealing the resulting fibers for a period of time less than 1 hour under low

tension at a temperature not to exceed 150 °C. The annealing and the orientation

may be conducted in a single operation or as distinctive sequential operations.

[00139) In certain embodiments, where the FPC comprises the first alpha-
olefin copolymer component and the second alpha-olefin copolymer component,
the FPC has stereoregular propylene sequences long enough to crystallize. These
stereoregular propylene sequences should match the stereoregularity of the
propylene in the second polymer component. For example, if the polypropylene
polymer component is predominately isotactic polypropylene, then the first alpha-
olefin copolymer component, and the optional second alpha-olefin copolymer
component, are copolymers having isotactic propylene sequences. If the
polypropylene polymer component is predominately syndiotactic polypropylene,
then the first alpha-olefin copolymer component, and the optional second alpha-
olefin copolymer component, is a copolymer having syndiotactic sequences. It is
believed that this matching of stereoregularity increases the compatibility of the
components resulting in improved adhesion of the domains of the polymers of
different crystallinities in the blend composition.
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pol ypropyl ene phhyaﬁr conponent is predom nately syndiotactic pol ypropyl ene,
then the first al pha-ol efin copolyner conponent, and the optional second

al pha- ol efin copol ymer conponent, is a copolyner having syndiotactic
sequences. |t i[8014H] | eveHortmnpﬂmu;mlymh)dmmwdnceéu@mcﬁ owtallocens catalyseases
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pol ymer conponent.” The thir 1p ymer cofrponent may be
with an activator of alumoxane and/or a non-coordmatmg anion in solution, slurry,
high pressure or gas phase. The catalyst and activator may be supported or
unsupported and the cyclopentadienyl rings by may substituted or unsubstituted.
Ilustrative but not exclusive commercially products are available from
ExxonMobil Chemical Company, Baytgwn, Texas, under the tradenames

EXCEED™ and EXACT™ among others well known in the industry.

[00142] The term "Chain scission" is defined as the process of using one or
more free radical initiators to increase polymer melt flow rate (MFR). This is
described in US Patent 6747114B2 which is incorporated here by reference for US
purposes. A "free radical initiator" is defined as a molecular fragment having one
or more unpaired, electrons. A "peroxide” is defined as any compound having a
‘bivalent O--O group; i.e., the oxygen atoms are univalent.

[00143] A polymer undergoes chain scission in accordance with this
invention when the polymer, or a blend of polymers, is treated with a free radical
initiator, e.g., peroxide, preferably while the polymer is in a melted state, more
preferably in a fully melted state. Preferably, the chain scission is controlled. For
example, when a free radical initiator is used, free radicals of the polymers being
treated are produced by thermal scission of the peroxide. Other sources of free
radicals such as diazo compounds may also be utilized. In any case, it is
contemplated that the free radicals produced from the initiator (e.g., peroxide)



added to the FPC, the SPC, or to a blend of the FPC and SPC by net hods well
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radi cal s of the polyners Bei n rea ar e ~produc scl sSston of
t he peroxi de. Qu#terlearbde cedcagizatipneof the polymer. In copolymers of ethylene and

propylene, this balance of crosslinking and degradation is mainly dependent on the
composition of the copolymer. Since the degradation reaction is uniquely
associated with the propylene residues, lower amounts of propylene in the
copolymer tend to favor crosslinking over degradation. However, it should be
recognized that the scission and crosslinking reactions are not mutually
exclusionary. That is, even during degradation, some amount of branching may
occur. However, because the branching and scission reactions are random, these
complementary processes should not lead to an increase in PDI. However, a
polymeric material degraded as discussed herein preferably has a majority of
branched molecules. The amount of branching depends on a number of variables,
primarily the reaction conditions, the composition of the polymers and the extent
of degradation. Random copolymers having a higher ethylene content should
generate a higher level of branching than those with a lower ethylene content.
Thus, in certain embodiments of this invention, the rate or extent of degradation is
substantially proportional to the relative amounts of propylene and ethylene sites.
For example, if too many ethylene sites are present, the use of the peroxide or
other free radical initiator may result in crosslinking rather than chain scission,
and the material being treated will not degrade to a higher MFR. Thus, an
important aspect of certain specific embodiments of this invention relates to the
relative amounts of the polymers used in the blend. In blends of the first polymer
component and the second polymer component, these degradation processes occur
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conposition of the copolyner. Since the degradation reaction is uniquely

associ at ed Wiglasjhe pr aqme efdolsint Wfsthe | sresdnt dfventios @fa Fblé?ﬂyb&f@afblg t he
copolynmer tend to favor crosslinking over degradation. However, it should be

recogni zed t hemptising achirst pelymer gomperant haxing weight avsmageamelesylar weighs! | v

excl usionary,, Jhat }s \ [] I el f_branchi ng may
cccur. tove YW dilelens? fftin S¥LER: B85 $850C 200 00 BalBRE TheRl R aion
these conpl ggENABSU 0, 008 $HE bSO USGJO0P Dalteas] dnd raosti prefefdPE fiofh Hbdut
However, a polyneric material degraded as discussed herein preferably has a

majority of 6hP8%aRddabant LUN.Q0 Dalans, nbhs sersi-cystaling propyiepe ropolymes nunber

of vari abl es | I : ' L |y} f the

ool yner s an dpreﬁée}ﬁ%lgﬁgedﬁt&/ nfelEiddERIMIBY £CRLLLIEN By ASPMEPPESE(D) AF Rim
about 3000 dg/min to about 7 dg/min, more preferably from about 20 dg/min to
about 900 dg/min, and most preferably from about 50 to about 630 dg/min and

even more preferably between 60 to 500dg/min.

[0146]) A specific embodiment of this invention is directed to blend
compositions having an MFR greater than about 50 dg/min. at 230° C., the
composition including a a first polymer component. It is understood that while the
overall composition may include additional ingredients that may further increase
the overall MFR of the composition, it is the MFR of the polymer or blend of
polymers that is referred to herein, e.g., following treatment with a peroxide or
other free radical initiator, which results in modification of the MFR of the

polymer.'

[0147] Another specific embodiment is directed to blend composition
including the reaction product of a free radical initiator and a first polymer
component. Preferably, the reaction product, a modified polymer, has an MFR of

50 or greater as discussed in greater detail elsewhere herein.



of degradati on. Random copol ynmers having a hi gher ethylene content shoul d
generate a higher |level of branching than those with a | ower ethyl ene
content. Thus, in certain enbodinments of this invention, the rate or extent
of- degradation is substantially proportional to the relative anmounts of
propyl ene and ethylene sites. For exanpﬂé‘, if too many ethylene sites are
present, the use of the peroxide or other free radical initiator may result
in crosslinking rather than chain scission, and the nmaterial being treated
will not degrade to a higher MFR Thus, an inportant aspect of certain
specific enbodi ments of .this invention relates.to the relative anounts of

t he pol yners [ﬂ% in t hANe hﬂ’.ecﬁ‘}nﬁ’ %P@?f{igleﬁtfofthg“ﬁ%{mﬂ&ﬂlg’/#éraﬂ YBehent
and the seco : t j : / both
of the. pol ymuiett cABGuEATRRED by SORRE L BAVAEOARORIOH S M neREN b
second pol ynexitle afreemmadicaldegistatda ahastamt effectivelte ifdrease the MR at 230fpOnent
under simlar conditig Thus, |, end  of m copol yner _a

pol ypr opyl endY &tilestc ?(gé“?‘ﬁm er&h’iaﬁéeatshﬁ‘gg‘gr%’ﬁﬁtm?fﬁ RTF@E‘@ShPEIWTh t he
pol ypropyl en i ecul ar wei ght sooner than the random
copol yner | sqsg%%?%e%g%gggl?gf% %)qﬁe%énbodi ment of the present invention
is a blend preferably conprising a first polyner conponent having a wei ght
average nol ecul ar weight (Mw) preferably from about 15,000 to about 200, 000
Dal tons; nore preferably fromabout 50, 000 and about 150,000 Dal tons; and
nost preferably from about 65,000 and about 100, 000 Dal tons. The

sem -crystalline propylene copolyner preferably has a nelt index (MFR) as
nmeasured by ASTM D 1238(D) of from about 3000 dg/mn to about 7 dg/m n,
noke preferably fromabout 20 dg/mn to about 900 dg/ m n, and nost
preferably from about 50 to about 630 dg/mn and even nore preferably
between 60 to 500dg/ mn. [01461 A specific enbodinent of this invention is
directed to blend conpositions having an MFR greater than about 50 dg/mn.
at 2300 C., the conposition including a a first polyner conponent. It is
understood that while the overall conposition may include additional
ingredients that may further increase



the overall MR of the composition, it is the MFR of the pol yner or blend of
polymers that is referred to herein, e.g., following treatment with a
peroxide or other free radical initiator, which results in nodification
the NFR of tWO20¥IA¥r . 101471 Anot her gg)emflc embodi nentPGTSBPHAS G to
bl end- conmposition including the reactioff product of a free radical
initiator and a first polynmer conponent. Preferably, the reaction product,
a nodified polynmer, has an I\/FR of 50 or greater as discussed in greater

detail el sewhere herein. 37a _[0148]. Anot her spemfnfi%errbodl rreéa of tat[_le
i nvention i ncl ulf®348h pol yherfreepradical AWHRWS £i2onPIBEABIMBY bs @ddsd do
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amount effectiv 0 .increase t
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free-radical ini tor, er oxi ded t.0o the ymer mhlle
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i n: tiator, SUCgPﬁfergBﬂyphoﬂ@erV\thb cﬂ°ee£r&ydlbeﬁ 1hhlaﬂ@wdaddéd)fomhelpblybh¢rcéﬁ6?aﬁ@ the
polymer is said to be ea nltlator J nitiator
beconmes act i ve, PORHIEE f12s, m&’sb'ﬁ yénﬁréﬁﬁéflé’?\,\%reg §H8P FEra AR t i ng
poi nt of the pothgrmlst poBmm‘rﬁaﬁnhi pr,ocbmn@vaﬁch dshvehenraepol aﬂnmainel(whtdherhﬁ)y |s
added to the po afkter, th al r has farsged, but S
ina nmelted con#r%énsoweng 15 Hﬁrrolgﬂﬁém?%é’ g%vsqlﬁa]ﬂ?gf y%e? \gn’i' hlﬁ& 3ﬁg,
such as when a @muysmranmimmdaempdmmre.)my I ncl ude solvent) is introduced to
a devol atalizer or extruder, which typically occurs at an el evated

tenperature.) [00150] The term melted” refers to the condition of the
pol ymer when anff0156f t i onThé terme mtedireaferisso thel ¢comditionred thepélymeswhen any ul | y

mel ted and parwg%{ f%tp%grm% 1§flﬁélf‘£1| Yind il Guld 'Mc?]ﬁe?rﬁﬂl lﬁélﬁﬂtﬁqalgﬁfse C L

free-radical tenpérature o po
nel ting poi nt. melted. Preferably, the polymer is treated by the free-radical initiator while the

temperature of the polymer is above its melting point.

[00151] One example of a peroxide is 2,5-bis(tert-butylperoxy)-2,5-
dimethyi- hexane. Alternatively, the free radical initiator may include a diazo
compound, or any other compound that promotes free radicals in an amount
sufficient to cause degradation as specified herein.

[00152] In a specific embodiment a blend composition identified above
may be simultaneously degraded through chain scission and crosslinked, wherein
the extent of degradation through chain scission is greater than the extent of
crosslinking. This is preferably accomplished by limiting the ethylene content in
the polymer or polymer blend. Too high a level of ethylene (or alpha olefin) may
cause the crosslinking to predominate, thus preventing chain scission and
degradation. However, there is preferably sufficient ethylene to provide a melting
point between 80 and 100 degrees C. Preferably, the ethylene or alpha olefin
content is maintained below about 39 mole %.

[00153] Broadly, the blend compositions herein may have a molecular
weight distribution between about 1.8 and 5.0. More narrowly, the adhesive
compositions above may have a molecular weight distribution between about 2.0
and 3.2.



[ 00151] One exanple of a peroxide is 2,5-bis(tert-butyl peroxy)-2,5-

di net hyl - hexane. Alternatively, the free radical initiator may include a

di azo conpound, or any other conpound that pronotes free radicals in an
amount  suf MOCIBFPS3952 cause degradation as specified her eifEVO838Y % 2
specific enbodi nent a bl end conpositi on3dentified above may be

si mul t aneousl y degraded through chain scission and crosslinked, wherein the
extent of degradation through chain scission is greater than the extent of
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mol ecul ar  wei GhEFESEPT PPy BEFME’E 2°%8"&hd 5.0. More narrowy, the
adhesi ve conpositions above may have a nol ecul ar wei ght distribution

bet ween about nd 3..2. 2005/.0521152 PCT/ US2004/ 034648 39 154] In
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copol ymer nay bempositiohehyrintiedeiness thinD &b B0Yabyaweiphiguromyiarsivnits. enbodi nent,
the first polymer conponent of the blend conposition nay include nore than

about 67 note % by weight propylene wunits (e.g., CGJ/C2). Mre specifically,
the random cop@@0tfé} of tlheomed kmbodiment ahpdidet rasicahanitintor lugetd torcfoemt than

) 1 : .
adical initiarGPinBiRe GG i i ekl Db le ARG YBOGH BEIMA pd Blealdrtn,
at | east about tlenoabait 30&wt $o byseshonrthe weight of the first polymer component.

Alternatively, the free radical initiator used to form the reaction product may be in
the amount of at least about 0.05 wt % and no greater than about 2.00 wt %, based
on the weight of the first polymer component. The ranges of the amounts of free

radical initiators may fall between any of the amounts identified any of the
Examples below, e.g., between 0.33 wt % and 1.00 wt %.

[00157] In any of the processes disclosed herein, the second polymer
component may inciude isotactic polypropylene. The isotactic polypropylene may,
for example, have a melting point greater than 110° C. More narrowly, isotactic
polypropylene may have a melting point greater than 115° C. More narrowly still,
the isotactic polypropylene having a melting point greater than 130° C.

[00158] Preferably, in any of the degradation processes disclosed herein,
the first polymer component or any pre made blend containing the first polymer
component is fully melted in the presence of the free radical initiator. When a free
radical initiator is used, an effective amount of free radical initiator should be
contacted with the first polymer composition. Preferably, the free radical initiator
is present in an amount sufficient to increase the MFR of the first polymer
composition. More preferably, the free radical initiator is present in an amount
sufficient to increase the MFR of the first polymer composition by at least 100%
to form the second polymer composition.



t han about 3.00 Wt % based on the weight of the first polyner conponent.
Alternatively, the free radical initiator used to formthe reaction product
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Additives

[00161) A variety of additives may be incorporated into the embodiments
described above used to make the fibers and fabric for various purposes. Such
additives include, for example, stabilizers, antioxidants, fillers, colorants,
nucleating agents and slip additives. Primary and secondary antioxidants include,
for example, hindered phenols, hindered amines, and phosphates. Nucleating
agents include, for example, sodium benzoate and talc. Also, other nucleating
agents may also be employed such as Ziegler-Natta olefin product or other highly
crystalline polymer. Other additives such as dispersing agents, for example,
Acrowax C, can also be included. Slip agents include, for example, oleamide and
erucamide. Catalyst deactivators are also commonly used, for example, calcium
stearate, hydrotalcite, and calcium oxide, and/or other acid neutralizers known in
the art.

[00162] Other additives include, for example, fire/flame retardants,
plasticizers, vulcanizing or curative agents, vulcanizing or curative accelerators,
cure retarders, processing aids, tackifying resins, and the like. The
aforementioned additives of may also include fillers and/or reinforcing materials,
either added independently or incorporated into an additive. Examples include
carbon black, clay, talc, calciumn carbonate, mica, silica, silicate, combinations



has an MFR greater than 3 dg/mn. at 230 C. As reflected in the exanples
bel ow, however, with the present invention, the MFR can be hi gher than 5
dg/mn. at 230 C., and for certain speC|f|c enbodi ments, the MFR X
greater thaWORDOS/BIA%} n. at 230 C. For exanple, the secondPGIAYSAHkY034048
conposition may have an MR greater thdh 35 dg/min. at 230 C. For certain
processes, the second polyner conposition nay have an MFR greater than 100
dg/mn. at 230 C. Additives [00161] A variety of additives may be
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[00164] The process oil is typically known as extender oil in the rubber
application practice. The process oils can consist of (a) hydrocarbons consisting
of essentially of carbon and hydrogen with traces of hetero atoms such as oxygen
or (b) essentially of carbon, hydrogen and at least one hetero atom such as diocty!
phthalate, ethers and polyethers. The process oils have a boiling point to be

substantially involatile at 200°C. These process oils are commonly available
either as neat solids or liquids or as physically absorbed mixtures of these
materials on an inert support (e.g. clays, silica) to form a free flowing powder.

[00165] The process oils usually include a mixture of a large number of
chemical compounds which may consist of linear, acyclic but branched, cyclic and
aromatic carbonaceous structures. Another family of process oils are certain low
to medium molecular weight (Molecular weight (Mp) <10,000) organic esters and

® 150 and 220 from The

Sun Manufacturing Company of Marcus Hook, PA, USA and Hyprene® V750
and Hyprene V1200 from Ergon, Post Office Box 1639, Jackson, MS 39215-1639, |
USA. and IRM 903 from Calumet Lubricants Co., 10234 Highway 157, Princeton,
LA 71067-9172, USA. It is also anticipated that combinations of process oils
each of which is described above may be used in the practice of the invention. In

alkyl ether esters. Examples of process oils are Sunpar

certain embodiments, it is important that in the selection of the process oil be



of skilled in the art wll appreciate other additives may be enpl oyed to
enhance properties. As is understood by the skilled in the art, the bl ends
of the present invention may be nodified to adjust the charag%%r'i&'cs of
the bl endsWA2098452058.  Process oil (00163] Process oils ESHY 8% Tal |y
added to the enbodi nents described abd¥e. The addition of process oil in
noderate anmounts |l owers the viscosity and flexibility of the blend while
i nproving the properties of the blend at tenperatures near and bel ow OC. It

is believed that th ebenefJ S ar,ise t.he | owering of the g.of the
blend. Additi GREPADE ePFt’E“SS‘Ib & Jth f‘p%‘?&’é’sﬁf’%??ﬂ??}l IR cthe| @l ﬁ°n€?IH’dé'

i mproved proceapshdhehbys @m?lpl&sbbldndr althlugin &wo phase! aidsandnfltighasd blesdsr engt h.
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or as physically absorbed m xtures of these materials on an inert support
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each of which Huﬁdﬁﬂ%ﬁﬂsbﬁﬂ)tﬁ%lﬁ%éf&hmbenéiﬁﬁd in the practice ofthe
I nvention. In certain enbodinents, it is inportant that in the selection of

the process oil be WD 20051052052 PCT!R]J&&QQ;&{SOS4648

[00169] In certain embodiments the various components, i.e., FPC and
SPC, as well as their blends may include various amounts of plasticizer(s). In one
embodiment, the plasticizer comprises C, to C,, paraffins, and C, to C,,, paraffins
in another embodiment. In another embodiment, the plasticizer consists
essentially of C, to C,,, paraffins, and consists essentially of C, to C,,, paraffins in
another embodiment. For purposes of the present invention and description
herein, the term "paraffin” includes all isomers such as n-paraffins, branched
paraffins, isoparaffins, and may include cyclic aliphatic species, and blends
_thereof, and may be derived synthetically by means known in the art, or from
refined crude oil in such a way as to meet the requirements described for desirable
NFPs described herein.

[00170] Suitable plasticizers also include "isoparaffins”, "polyalphaolefins”
(PAOs) and "polybutenes" (a subgroup of PAOs). These three classes of
compounds can be described as paraffins which can include branched, cyclic, and
normal structures, and blends thereof. They can be described as comprising C; to
C,y, paraffins in one embodiment, and C; to C,,, paraffins in another embodiment.

[00171] The plasticizer may be present in the individual components and/or
the blends of the invention from 0.1 wt% to 60 wt% in one embodiment, and from



42 conpatible or mscible with the blend conposition in the nmelt to forma
honogenous one phase bl end, although two phase bl ends and nulti-phase bl ends
are al so contenpl ated. [00166] The addition of the proces bl end
or bl end poWhEWSO Fhonent s maybe made by any of the con&e(ﬁ{’ él’"sﬁg%n
known to the art. (00167] The addition 3f certain process oils to | ower the
glass transition tenperature of the blends of isotactic pol ypropyl ene and
et hyl ene propyl ene di ene rubber has been described in the art by Ellul in
U.S. Patent Nos._ 5,290,886 and 5,397,832, These rocedug es gasi |
applicable to OheWtH F‘éﬁs WtHa BnERthEr e{"%ﬁ’%@@fﬂ, ?ﬂéi PNy W toi'?ti é’e“‘p?%‘cess
oil in thg rangﬁo@lter;ermwdirné@ ﬁialfroﬂ;l ’va?]ﬂ%tébvlel w%nntyafanamefembodmmﬂ to
20 parts by wei ght 0 SS ol er undred parts .of. tata mer
conponent s. ?‘rgﬁﬁ@mg]m ﬁogmrpgpﬂy @HP@ V‘f‘ﬁb"’\)’ﬁ?%ﬁg"t%
conponent s, i Qm;tﬁ%rﬁediheraﬁc as well as their bI ends may include various
anounts of plasticizer(s). In one enbodinent, the plasticizer conprises C6

to C200 paraffins, and C. to C 00 paraffins in another enbodinent. In
anot her enbodi nent, the plasticizer consists essentially of C6 to C200

paraffins, and C8 to C1Q paraffins in another

enbodi nent . m@%&f§§£%% I'é’sﬁ;nt I nvention and description herein,

the term "par affl n" includes all isomers such as n-paraffins, branched
paraf fins, iso I ns,

bl ends ther eo E %E%é&ﬁ |¥\f/.éleﬂél‘%E Bﬁﬁ.ﬁq}{%n‘uﬁl %Jbgtm&%%]ﬁ @%@‘h\/\ﬁﬁ’laﬁ'ﬁ:{ﬁge art,
or from refi nedvmludéusbms iFior sxampla Gk@}dc dabrics Oﬁﬁ@tmvemélon oy heaisedins the
descri bed for a@:@l}lr@ e

pI astici zers a?@% I nc 3 é’énéj t.pnghgﬁf’%%fli/hf“@%%%@ il&ﬁ&? Ed]?g;) and
"pol ybut enes" feminingy hygisnepr (tam@@é amdr E%dS},I adbeslastic febrpbidthecan be
described as pgmp{lbﬂwm&hs&@nfok ?ﬂ‘éd%l? e@h@&an%yeglmaud@mdmapfm

structures, bl ends .t hereof Th ey can describ rising Co to
C200par af fi ns H9F &NYESe HBRNS: towisls, baiidages “iWBbw‘f%’F:aﬁcﬂ SRS o HEAHERPS,
embodi ment . and drapes. Additionally, the elastic fabrics of the invention are useful in the

manufacture of consumer products. Examples include seat covers, domestic
linens, tablecloths, and car covers. It is also contemplated that the inventive
elastic fabrics may make-up either a portion or a component of the articles
described above.

EXAMPLES
Examples of Fiber Formation

[00173] Four examples were prepared according the following general
procedure. The melt blended resin system containing FPC and SPC was fed into
the fiber spinning extruder. The fiber spinning was carried out in a conventional
fiber spinning line under POY (partially oriented yarn) mode. It was equipped
with a two inch diameter single screw extruder. The molten polymer from the
extruder was fed to a melt pump, which delivers the molten polymer to a
spinneret. The spinneret contained 72 capillaries, each with a diameter of 0.6 mm.
The molten polymer exiting the spinneret was quenched by the cold air at 60
degree F and at the speed of 60 ft/min. The quenched fiber was taken up by a
mechanical roll (or godet) which can be varied from 0 to 5000 meter/min. To
measure the maximum spinning speed of the sample, the output rate was
maintained constant at 0.6 gram/hole/min. The speed of the godet was increased
gradually which increases the fiber speed and reduces the fiber diameter. The



[00171] The

pl asti ci zer

may be present

in the individual
the blends of the invention fromO.1 wt%to 60 w% in one enbodi nent,

conponent s and/ or

and

from WD 2005/ 052052 PCT/ US2004/ 034648 43 0.5 wt%to 40 wt % i n anot her

enmbodi nent ,

w%to 10 wt% in yet another enbodi nent,

and from1l wt%to 20

wt % in

4f

t

conprise any upper W% Ilimt with any | ower wt%
| NDUSTRI AL APPLI CABI LI TY [00172) The elastic fabrics of the invention enjoy

wi de application spanning

of the inven
Exanpl es inc

o Rl

sever al

i ndustri es.

anot her enbodi nent,
wherein a desirable range may

and from?2

limt described herein.

For exanpl e,

elastic fabrics

Srtind s AR REMES The B A SUPEREBirc «

(tanpons andppafiShccufRd WAL e akiirhCSpiMting Npecd DYQRA Sanplee The Qamsef ul

for medical
towel s, band
Addi tionally
manuf act ur e

products. Exa

PUBESS isrep

of consuner products.

| es include nedical fabr
eeimgsand the avssagengading inwsaerded.aps,
, the elastic fabrics of the invention are useful

f

abric

f or gowns,

Exanpl es i nclude seat covers,

| i nens,
and drapes.

in the

donesti c

linens, tablecloths, and carTfp@®r Exathples ondHib& Spidiggp! ated that the
inventive elastic fabrics nmy ke-up either a portion or a copponent of
the arti cl es|Fibgespiopinged above. EXAMPLES | Exanples of Filjer Eormhtion [00173)
Four exanpl es were prepared accofding the follow ng gengral prgpcedure. The
melt bl ended| resin system cont ai hERgngkPC| ExeahpsR(] Bwample@d HExmbme 4 { he fi ber
spi nni ng ext |Bisgl@tompbhemt f 1 ber spi mning wap carried out 1 a conventional
fiber spinnipg TTne under PefpCrqrtigal [yjorisented yasn) jnoa®w. ] was
equi pped w [T a TWo Tnch QispOEs¢r SJongl € SQbew extruder;. The nplten pol yner
fromthe ex po2a=dEel T punp, whichl debg vers tige nplten pol yner
to a spinnefREhd prbpiries P! MET €L_Ccontal ned|7Z caprfrartres,|each Wth a
di amet er of Pro—mmT —The O tTRFRPOTYRET £XT Gy (e prmerg—was quenched
by the col d err—at—§QiH 75 Znameln] 20 10 30 0
Mwi 141473 144139 125868 128465
Fiber spinning properties
Melt temperature 450 450 450 450
output rate, gram/hole/min
quench air temp.y 60 °F 60 °F 60 °F 60 °F
(16°C) | (16°C) | (16°C) | (16°C)
Quench air flow rate| 60 ft/min | 60 ft/min { 60 ft/min | 60 ft/min
Maximum spinning speed, m/min| 3280 4270

MFR.
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by ExxonMobil Chemical Company

Examples of Spunbond Fabric

[00174]

FPC: copolymer of propylene and ethylene containing 15% ethylene, 20
SPC1 : PP3155, a 36 MFR poelypropylene homopolymer manufactured by

SPC2: PP3505G, a 400 MFR polypropylene homopolymer manufactured

Spunbond Fabrics can be produced in general according to the

following procedure. The spunbond system uses a 1 meter wide single

spunbond beam line manufactured by Reifenhasuer GmbH. The melt blended

or dry blended resin system containing FPC and SPC is fed into the extruder of

the spunbond system. The output rate can range from 0.2 to 0.4

gram/hole/min, depending on the desired fiber size. The processing conditions

are very similar to spunbond fabrication using conventional polypropylene

homopolymers.



degree F and at the speed of 60 ft/mn. The quenched fiber was taken up by a
mechani cal roll (or godet) which can be varied fromO to 5000 neter/mn. To
measure the maxi mum spi nning speed of the sanple, the output rate was

mai nt ai ned constant at 0.6 grarﬂhole/rrig4 The speed of the godet was
increased gradually which increases th }iber speed and reduces the fiber
di aneter. The 44 speed was increased until the fiber break occurred. The
speed at which the fiber break occurred was the maxi mum spi nni ng speed of
that sanple. The sane process is repeated three tinmes and the average
reading is recorded. Table 2: Exanples on Fiber Spinning Fiber spinning
Exanpl e | Exanple 2 Exanple 3 Exanple 4 Blend conponent %PC 80 90 80 90
vepd ** 20 EmﬂsﬁPCZ* 14 pdRichfar, Binenekafipdiest sRmbMIR fticslwele podudd ta H,
j!/g (2nd nel 20 10 20 tO0 Mwv 141473 144139 125868 128465 Fiber spinning
properties ¢ polymasblendr of BRID and P4 was peparedihyumelt blending the/ RS apdvi n

quench air t ... 60. 60 OF 60, OF 80,. .16 16C 16 Quench air flow
rate 60 ft/ n@?ﬁéﬁ afsfr}%ir? %cr%‘ﬁqwcrlﬁrﬁng'ddl% mﬂeﬁ&al 1}(8 rr%ggfﬁ WmeFFg speed, m min
3280 4270 * FPC. copol yner of propyl ene and ethyl ene containing 15%

ethylene, 20 MFR ** SPCI : PP3155, a 36 MFR pol ypropyl ene honopol yner
manuf act ured by



ExxonMobi | Chem cal Conpany *** SPC2: PP3505G a 400 MFR pol ypropyl ene
honmopol ynmer manufactured by ExxonMbil Chem cal Conpany Exanpl es of
Spunbond Fabric [001741 Spunbond Fabrics can be produced i n general
according to the follow ng procedure. The spunbond systemuses a 1 neter
wi de single spunbond beam|ine manufactured by Reifenhasuer GrbH The nelt
bl ended or dry blended resin systemcontaining FPC and SPCis fed into the
extruder of the spunbond system The output rate can range from0.2 to 0.4
grani hol e/ m n, depending on the desired fiber size. The processing
condi ti ons A T W bry el i i.qQnal
pol ypr opyl enggﬁﬁl\éﬁﬁ(%gl% y%dr@geh%g& 0%%?% lgg?”%{l’%uf‘ﬁ %%'{rﬁf;&éggénpaﬁgs of
spunbond f abSPCsmasgT be pirpdilarled andhfedpdirgoiisr intd ahel eatrufidiCofinbe SpPahbund
prepared by nelt blending the FPC and SPC in a_single screw extruder

i ncl udi ng pelPresessz altl Bis £asepp SergWedssign baving good BHYIRE faRabiliy Is erpstdleni zed
FPC and SPC. l_—‘tgf%@é/dar, a dry blend of FPC and SPC may be dry bl ended and fed
directly i nt 8 tHe Extruder of the spunbond process. In this case, a screw
desi gn having good m xing capability is generally preferred. [00176] The
extruder of the sEunbond system del i vered the honogenized nolten to a nelt

Eugp, whi ch (@W76kred tHe %Tﬂdéhoﬁéhﬁ/ﬁﬁlﬂlbrﬁdtsﬁié?@ sliveesdnthe homeogegizedbeam I
2000 hol oa. " Blelict 8 2 iRt Slmikt SfichCShRRY BE MRRITBOIGkeP 3RO spBPRLAY, T2 C1Y

exi ting the qhenpar btamdmdoampieiedtelyd Hneter sidsnrecangular Bpinnéicb®Beinpy t he
cold air. The quenched and highly drawn fiber were deposited on a _noving

porous web ( rEPTRXARALGRYA000ohales. mEachnole B‘Pq ﬁcﬁi_@@%‘éﬁoﬁ/&ﬁ mRe T%Bﬁ’fll@@d web

NOT (930 ARCY/pich B0 B B fipheiel weR india R ek doBRPRAS HRE ! ¥
fibers by the cold air. The quenched and highly drawn fiber were deposited on a
moving porous web (forming web) to form a mate of nonwoven web. The
unbonded web was then passed through a calender roll which is heated to
approximately 200°F (93°C). As the web was passed through the nip of the
calender, the fiber was annealed, in a single step, and the elasticity of the fiber was
enhanced. Hence, the bonded nonwoven fabric 1s elastic, having good
stretchability and low permanent set. Table 3 contains additional fabric properties

as follows.



cal ender,

the fiber was

havi ng good
addi ti onal

Fabric Exanpl e no.

and properti

fabric properties

es

the fiber was anneal ed,
enhanced. Hence,

in a single st

ep,

and the elasticity of
t he bonded nonwoven fabric is elastic,
stretchability and | ow per manent set.
as followyg 46 Table 3: Exanples of Spunbond
1.11.21.31.41.51.62.12.22.3 Resin fornmulation
%-PC * 80 80 80 80 80 80 90 90 90

Tabl e 3 cont ai ns

¥SPC** 20 20 20 20 20 20

10 10 10 MFR 23 23 23 23 23 23 21 21 21 Delta H, J/gram(2nd nelt) 20 20 20
20 20 20 10 10 10 Mw 141473 141473 141473 141473 141473 141473 144139

144139 144139 Processing c

Gt b g

of@a’ﬁﬂb&m abrie

9 14 14 14 9 9 9

out put, gram hole/mng 0.2 0.2 suction bl ower
rpm 840 1189 118%xakhbR%90.1189] 1786|840 1163 1205 clools nlg Bér| rpom 1254 1520
1510 1510 15 > Brrudgr prgssurel psr|(kPa 189
1930 2125 21 (134072) |(13, 121) (fi3,30f) (1f, 651
(14, 617) (1443008730 6874y 47206 B e toresgure—psi—Pay—$99—4
440 405 405 (402 AGEFPECA (27538 {2988) (9749)80( 3080 [ o8%o) #O7bop0 ($799)
(2779) (2785 SCQchspeed rpon $4265 54080 8 82 7 B02B82| Quenth @i 10
t enper at ur e, 49(9 8- 4ATT I (39 & S 1 D - P31 D)
18?P8) F (& SN B ?@%%a EE AR IR
190/ 182 190/|I8%: H.3Rmm&hd heiD] 180 186 179 20F j( P, |sed akt al | (104f 979 (102/ d6)
(104/98) (1Qa798) (pe/ 83) (PR3] 14183/ 3ah73(|3 B 14(a82) BPah3 [ 144139 [ 144139 | 144139
Lower cal endgetH-tenp 2512041520524 5120615201851+ 85+14
176/ 169 176/[1700tms ondiions by ~ <kt acuai (102/de) (aparazh (1abra7)
(102/ 97) ( 88/ 79)metk Bp7dy (8p/ 76) | (80/ 17)9 (do/B0)| 14 14 9 9 9
f output, gram/hole/ming 0.2 0.2 0.2 0.3 0.3 0.3 0.2 0.2 0.2
suction blower rpm 840 1189 1189 1189 1189 1786 840 1169 1205
cooling air rpm 1254 | 1510 | 1510 | 1510 | 1510 | 2015 }.1254 | 1580 | 1529
Extruder pressure, psi (kPa) | 1896 1903 1930 2125 2120 2093 976 997 1045
(13,072)[(13,121)| (13,307) | (14,651) | (14,617) | (14,43 1) | (6729) | (6874) | (7205)
Die pressure, psi (kPa) 399 | 400 | 406 | 440 | 405 | 405 | 402 | 403 | 404
751) | (2758) | (2799) | (3034) | 2792) | @792) | 2772) | 2779) | (2785)
Screw speed, rpm 54 55 54 80 82 82 27 30 32
Quench air temperature, | 49(9) | 43(6) | 44 (M) | 16 (-9) | 26 (-3) | 23 (:5) | 31 ¢-1) } 23(-5) | 18 (-8)
F(C)
Upper calender roll temp. | 219/206 | 219/207 | 219/208 | 219209 | 1907182 | 190/183 | 180/181 | 180/180 | 180/179
F (C), set/actual (104/97)|(102/96) }(104/98) | (104/98) | (88/83) | (88/83) | (82/82) | (82/82) | (82/82)
Lower calender roll temp., |215/204 |215/205 1 215/206 | 2157207 | 185/175 | 185/174 | 1767169 | 176/170 | t76/176
F (C), set/actual (102/96) [(104/97) £(102/97) |(102/97)| (85/79) | (85/79) | (80/76) | (80/77) | (80/80)
Fabric Properties
Basis wt., grams/sq. meter | 65.7 63.9 353 70 35 70 62 62 98
Peak tensile, MD, Ibs (kg) | 3.39 | 832 | 3.02 | 457 | 188 | 932 | 1.18 3 4.75
(154 | 378 | (137 | (2.08) | (085 | (a29) | (0.59) | (3.36) | (2.16)
Peak elongation, MD, % | 163.8 | 1556 | 11434 | 1804 | 144.41 | 1554 | 196 198 | 224
Peak tensile, CD, Ibs (kg) | 2.32 | 4.59 1.8 37 127 | 6. 08 | 179 | 298
(1.05) | (2.09) | (0.82) | (1.68) | (0.58) | (277 | (0.40) | (0.81) | (1.35)
Peak elongation, CD, % | 196.8 | 1891 | 1558 | 213 184 196 | 237 | 298 | 292

Note: Melt temperature 450 F and calender roll pressure 100 Ib per linear inch. Ca

*

MFR.
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ExxonMobil Chemical Company

Examples of Melt Blown Fabric

FPC: copolymer of propylene and ethylene containing 15% ethylene, 20

SPC: PP3155, a 36 MFR polypropylene homopolymer manufactured by



Fabric Properties Basis wt., grans/sq. neter 65.7 68.9 35.3 70 35 70 62 62
98 Peak tensile, MD, Ibs (kg) 3.39 8.32 3.02 4.57 1.88 9.32 1.18 3 4.75
(1.54) (3.78) (1.37) (2.08) (0.85) (4.24) (0.54) (1.36) (2.16) Peak

el ongation, MD, % 163.8 155.6 114.34 180). 4 144.41 155.4 196 198 224 Peak
tensile, CD, Ibs (kg) 2.32 4.59 1.8 3. ?.27 6.1 0.89 1.79 2.98 (1.05)
(2.09) (0.82) (1.68) (0.58) (2.77) (0.40) (0.81) (1.35) Peak elongation, CD,
% 196.8 189.1 155.8 213 184 196 237 298 292 Note: Melt tenperature 450 F
and cal ender roll pressure 100 I b per linear inch. Ca * FPC. copol yner of

ropyl ene a | en aknj 0 I AT - . PR3155, a
26 R%R pol ygﬁgﬁﬁgne %%@%%I%'ﬁgg qu‘r’éﬁ[ﬁ%ﬁ%r% %/e%qéx%%\ébﬁ"fimeé%
Conpany Exanpb®ssed et &iferént Fabidifiod$aand Obhipated alifsinst SHPMRILIEL
i nventive exanples (Sanple A and Sanple B processed under different

condi ti ons olyprepiiencchomopalymer obrompatableameltplow gatspangn Eh80ddBERy.mer of
conpar abl e |t.fl.ow rate range (20 O.AE%?. The. fabrics were produced on a
S00mm wi de. e BTIGhAeTY FISSHEE. P 2 LM sice prl Bovin Bk TodiEaRes B e
processi ng qRAEHhARBSGMYIE&3C0.NdthR Prodesdiag konditioVveél A3 nBfdlR Table 4.

PCT/ US2004/ 034648 47 [00178) The pol yner bl ends of Sanple A and Sanple B
were prepared by nelt blending the FPC and SPC in a single screw extruder

i ncluding pelletization to produce pellets containing well honpbgeni zed FPC
and SPC. However, a dry blend of FPC and SPC may be dry bl ended and fed
directly into the extruder of the nelt blown process. [00179] The nelt

bl ended pellets were introduced into the extruder of the nelt bl own

process. After the polyner had been nelted and honobgeni zed in the extruder
due to the shear and external heat, the extruder delivered the



honogeni zed nolten polyner to a nelt punp, which delivered the nolten
polynmer to the nelt blown die. The die consisted of a "coat hanger"” to
distribute the nmelt fromthe entrance to the die body to the whole w dth of
the die. TMO2005062052pol ymer had filtered and flowed to tReVHPRMPHE i ch
is basically a single row of capillarit¥s (melt blown die tip). The
capillary of each hole was 0.4 mmin dianeter. The nolten polyner exiting
the die was, attenuated by the high velocity air which is heated to near the
sanme tenperature as the nolten po r the die The air was supplied by
a conpressor, [ABHLIYd and“%??%@ﬁ%g%ﬁsoofg@gfié 5%§§mp}1:%g@r%@pgr,eg%§ki |l ed
in the art argpéjaBidndaig the FrCtdyd SPENRr abingRisciév ofnidbeineRiding pllewatiohocess.
The air gap where the hot air exit Mﬁﬁ}set a%ﬁg % nnlgﬁg t set - back of
‘the die tip wde papdurespalletsicoptagungweitomogenzsd FPCand SEC, Howsver, 4 dgyj gk

vel ocity and agiéRNEAFPONandf SR eafideairy bldirlefliahd feddirédtlydintd e dix@utiéofnas
attenuated fi éhﬁ%égthe hot air and then quenched by the anbient air. The

‘melt bl own fi OVREPESt | ect ed on the noving porous belt (formng
belt) to formthe nonwoven nelt blown web. The web had sufficient strength

that no ther di ng S uitred.,,The web then tested . for.the
physi cal progih)fgij. 48 *ﬁeaw&ebﬂ;ndﬁgﬁ%?t&weﬁ ‘%Vﬁ%ﬁcﬁ]m ag&{uggr 0 I n
Sanpl e | D Sanpheit BloSanpioeesd. Jdftapltle polBanphad BeeBangited d8d SmmpigenBedR3iz5
PP3155 9%-PC 60, 60 60, 80 80,80 0 " 140..40 . 1900 Fi nal
MFR 25 25 25 fé“’z‘ge"z "36‘%2“@ P?hgégsagﬁ)nggéégh%i ?ag’ns? %a%&uﬁgrg%%}&é}% %? 21.3
7.1 21.3 21 7 hbnpedize®Ranelterngpalyhieo| to/ ai meld. purdp.4which Geliveteds tie Gndlted 0. 6

Airflow scfm . 2 LF . P L 0 100
200 100" 186 oanerts thethek Vo Bic? el soiuedbla PiiE RandlPolo dAen® 200
C 290 290 290 themmehofromothe zgtyamgo the die body to the whole width of the die. The

molten polymer had filtered and flowed to the die tip, which is basically a single

row of capillaries (melt blown die tip). The capillary of each hole was 0.4 mm in
diameter. The molten polymer exiting the die was attenuated by the high velocity
air which is heated to near the same temperature as the molten polymer at the die,
The air was supplied by a compressor, heated and introduced to the die body,
Those who are skilled in the art are familiar with the general set up of the melt
blown process. The air gap where the hot air exit was set at 0.8 mm and the set-
back of the die tip was also set at 0.8 mm. This allowed the air to exit at high
velocity and attenuation of the fiber. The fiber exiting the die tip was attenuated
first by the hot air and then quenched by the ambient air. The melt blown fiber
was then collected on the moving porous belt (forming belt) to form the nonwoven
melt blown web. The web had sufficient strength that no thermal bonding was
required. The web was then tested for the physical properties.



Die tip press., psi (kPa) 40(276) 80(552) 150 (1034) 50 (345) 190 (1310) 200
(1379) 20 (138) 30(207) Fabric Properties Basis wt., grans/sq. neter 93 84
86 88 80 80 82 84 CD break force, Ib (kg) 0.74 (0.34) 0.57 (0.26) 0.59
(0.27) 0.46 (0.21) 0.45 (0.20) 0.41 (O. ?%) 2.86 (1.30) 1.84 (0.84) CD break
el ongation, % 83.3 80.86 74.11 176.92 1 23 124.76 144.1 55.6 CD peak
force, Ib (kg) 0.98 (0.45) 0.87 (0.40) 1 (0.45) 0.65 (0.30) 0.68 (0.31) 0.55
(0.25) 4.29 (1.95) 3.69 (1.68) CD peak elongation, %81.04 77.17 70.12
171.83 161.84 119.76 135 51.84 NMD break force, Ib (kg) 0.84 (.38) 0.85

(0.39) 0. 71 (0.32) 0.64 (CrifaqOp2dmbilsefMdh Bickh Pablics. 16 (1.64) 1.85

(0.84) MD break el ongation, %63 39 56. 32 150.58 105.54 120.7
39.9 peak force, I (kg) .03 (0O.47) 0§97 (0J44) 1|06 (0.48) 0.88 (0.40)
0.75 (p—34—0—68 08t 2-29 95) 00, D 1o eI 52
59.8 5l 62 ¥R 144 'ia"’Pﬁ Rz |Somple Absame B | Sapole B Sampic s 11PP3155 B3y ¢
tenper pture OC: and (i est o-fcoldVectjor 60di §t H¥ce| 1480 ndhe80in al? testd. *
FPC. cppoTyngteOfs prop 553 a,ﬂf,j &ﬂﬁyl qu C)ntz’al N NGe15%0 e]iyl Ngge 20 NMFR
* % SPC - Y T\ UI _yIJI‘U yl 11T IIUII [JUI YI‘I | i_CU 8(}1 1 fc{bl |97
properties dina MiRot t ed!i n?¥Fi 1 land®2. [1tBi stapfardnt 2 t hat fhe] 3
i nvent py&esg,agtu,ﬁdﬁﬁnshave a hi gher el ongati onjthan {he conventional PP
honopofymer Tol T. i, gt er.ongat N |0J$F €4K TCE are
i ndi cafions ® li‘g}fh he go chiﬂ uj'{te,f £2ha -g'w'n. .\%Lpiibua-g.—zl.ei'-a%mﬁtés—of
Chai n Bci Bat, eamRriduies s [ 00281 Ofai i sOBss| oP2was Mnddct @6 iln A296] nmes
twi n-serew gxddwuded W 1 h b O of;.sél . 1éghe Inqul l pes 04i des( Hupedsox| L0ks
avai l a - ' v rEECctedt gt e mo off—t} tTpder
Tyipi cal _t efYI@FESHN¥E prof il T AT G TR PR Jfl1 by 3590
OF (177C) Bi7 Benfph-C( 191 C) , 29&0d OR9{ 204C?25 35 290F| (29ALC), &0 |[OF2617YC)295 325
OF (|16 MHUentg, cl 1294) . 29500 290 VNI 26000 1asoed he poopyl epg ef hydeenk 99
copoly f—coRt-arRag ad-p - MFRft—2 301 of vartTabie
CoD Ll iR EHETR L 06, | By oo UIgm] st pasp P a2 000 L7320t b e
pol ypr trapcerpenizé 36 MFR :
Basis wt., grams/sq. meter 93 84 86 88 80 80 82 84
CD break force, b (kg) | 0.74 (0.34) | 0.57 (0.26) |0.59 (0.27)10.46 (0.21)]0.45 (0.20)]0.41 (0.19)|2.86 (1.30)] 1.84 (0.84)
CD break elongation, % 833 80.86 74.11 17692 | 171.23 | 124.76 144.1 55.6
CD peak force, Ib (kg) | 0.98(0.45) | 0.87 (0.40) | 1(0.45) [0.65 (0.30)[0.68 (0.31)10.55 (0.25)|4.29 (1.95)} 3.69 (1.68)
CD peak clongation, % 81.04 77.17 70.12 171.83 | 161.84 | 119.76 135 51.84
MD break force, 1b (kg) | 0.84 (38) | 0.85(0.39) [0.71 (0.32)[0.64 (0.29){0.51 (0.23)] 0.5 (0.23) {3.16 (1.64)[ 1.85 (0.84)
MD break elongation, % 63.53 62.39 56.32 186.79 | 150.58 | 105.54 120.7 39.9
MD peak force, Ib (kg) | 1.03 (0.47) | 0.97 (0.44) | 1.06 (0.48)[0.88 (0.40)]0.75 (0.34)]0.68 (0.31)]4.29 (1.95)| 3.66 (1.66)
MD peak elongation, % 61.52 59.8 54.62 179.44 | 14439 | 101.82 111.7 36.33

Note: Air temperature 295°C, melt temperature 290°C, and die-to-collector

distance 14 inches in all tests.

*

MFR.

* %

[00180]

SPC: PP3155, a 36 MFR polypropylene homopolymer

FPC: copolymer of propylene and ethylene containing 15% ethylene, 20

The fabric properties are plotted in Figures 1 and 2. It is apparent

that the inventive fabrics have a higher elongation than the conventional PP

homopolymer fabric. The higher elongation and lower peak force are indications

of the good elasticity of the inventive fabric.



avai |l abl e from ExxonMobi | Chem cal Co, Houston, TX. The bl end conpositions
and MFRs are shown in Table 5 below. Table 5: Exanples Using Chain Scission
Process Control 1 2 3456 7 8 VM000 85 85 85 85 85 85 85 85 85 ESC
PP3155 15 15 15 15 15 15 15 15 15 Lupergy 101 (ppm O 200 400 800 1200 2000
3000 4000 6000 on all polymers) Product: 23 42 57 95 136 217 330 413 670
MFR (dg/mn) 9 10 11 12 13 14 VM2000 70 70 70 70 70 70 ESC PP3155 30 30 30
30 30 30 Luperox 101 (ppm 200 400 800 1200 2000 3000 on all polyners)) MR
(dg/mn) 46 62 103 145 246 408 Exanpl es of Spunbond Fabric Made Usi ng Chain
Sci ssi oned 3 %Chai A8 punbond fabric formation was conducted
by using a %’qﬁe&@és W daelﬁggfsglgﬁipl}%‘%sipunbond line | ocated at the Textile and
Nonwovens Devel opnment Center (TANDEC) at the University of Tennessee,
Knoxville, TN. The Reicofil W) 2005/ 052052 _PCTé S2004/ 034648 50 spynbond
process is. UPOSY usedChaingshission Nas cPPdugted na 6,mm (win-S5tew frswderagtn, e
skilled in th .qTh [ Syl rihed Jar in this
pat ent applli‘ga@: é%f.]' [nggﬁ?Hrﬁée}nggﬁ%@h a rli év %rﬁfr%a{r{?%n‘q%g{sﬁdéﬁn Jﬁ{gt ed by
runni ng t he injected as sheathrédof tineitarker.c ppichlaemperatyraprofile dootheCextrugeam per
hol e per m nute (gh and at 0.4 m_For a given output rate, the quench

h
ai r bl ower mpwsetal 3¢ FAEHAP°CH 3506t (hidT @eBds SFH(AB19C)peR0 BF €204°6acitits. The
nigher the BLYSTeS 5o 46 ARER535 oF (163°C), 300 °F (149°C).

[00182] VM 2000 was the propylene ethylene copolymer containing 15
wt% ethylene and a MFR at 230 C of 20 available from ExxonMobil Chemical
Co, Houston, TX. ESC PP3155 is a homoisotactic polypropylene of 36 MFR
available from ExxonMobi} Chemical Co, Houston, TX. The blend compositions
and MFRs are shown in Table 5 below.

Table 5: Examples Using Chain Scission Process

Control 1 2 3 4 516 7 8
VM2000 85 85 85 85 8 |8 |85 8 | 85
ESC PP3155 15 15 15 15 15 15115] 15 | 15
Luperox 101 (ppm 0 200 | 400 | 800 | 1200 j2000)3000(4000 6000
on all polymers)
Product: 23 42 57 95 136 1217|330 ( 413 | 670
MFR (dg/min)

9 (10|11 | 12 { 13 | 14
VM20600 70 {70 | 70| 70 | 70 | 70
ESC PP3155 30 130 (30| 30 { 30 [ 30
Luperox 101 (ppm | 200 | 400 | 800 | 1200 | 2000 { 3000
on all polymers))
MFR (dg/min) | 46 | 62 | 103 | 145 | 246 | 408

Examples of Spunbond Fabric Made Using Chain Scissioned Polymer



the draw force applied to the fiber at the fiber drawing unit and therefore,
the finer the fiber dianmeter. A finer fiber dianmeter produces a nore

uni form nonwoven fabric. The follow ng pol yners were used: PPM peroxide
Resin Resin ID used to CR MFR control 23 1 200 41 2 400 56 3 800 96
4 1,200 135 [00185] Figure 7 conparestﬂ? maxi mum draw force that can be
applied to the fiber. Figure 8 shows the fiber dianmeter of each sanple at
different output rate wusing the draw force shown in Figure 7. [00186]

Al t hough the finer fibers obtained wth the higher MFR have a higher

nmol ecul ar ox4 tion,~th ' t4 ezl [ Jml.ar el astic
properties t @%éﬁom iﬂ;et ﬁ’é’lﬁl rﬁ&é g%é%tfoklhg C%ﬁ;"g@%&ﬁ tl’@é‘?éiagiu&é%) . The
resul ts showgdé Raicofil 2\spiniiond linetbeed atahe Textile bad DNoawbveny Beveddsiflerito a

hi gher MFR and the resultin ol ymer has a substantially inproved

spi nnabi | i t featsr ﬂmﬁ%ﬁ%ﬁége b@werw ofckepapises. tinoxyille, 3Ny FheReicofiler dr aw
force and obtain a nore uniform spunbond web wth a finer fiber dianeter.
WO 2005/ 052052 PCT/ US2004/ 034648 51 Tabl e 6A: Exanpl es of Spunbond Fabric
Exanmple no. 1.1 1.2 1.3 1.4 1.51.6 1.7 1.8 Resin fornulation and
properties 9%PC* 85 85 85 t23 85 85 85 85 % SPC ** 15 15 15 15 |5 15 15
MFR 23 23 23 41 41 41 41 Processing conditions



melt punp rpm9.3 9.3 18.6 18.6 9.3 9.3 18.6 18.6 output, gram hol etm ng
0.2 0.2 0.40.40.20.20.40.4 suction blower rpm 1266 1274 1768 1768 1867
1867 2268 ing air rpm 1632 1640 2114 2116 2228 2 D e
pressure, %ég%g@%&ég‘% 580 580 210 210 380 390 Screw speeé%qugs?hg‘%é(%%gloo
100 52 52 100 100 Quench air tenperature, F 60 60 59 59 46 46 48 50 Upper
cal ender roll tenp. F, 180/180 180/180 180/180 180/180 180/180 180/ 180

180/ 180 180/180 set/actual Lower cal ender roll tenp., 178/ 168 178/ 168

178/ 168 178/ 168, 17
Properties BasTra w? A&gg)é&%q% §el%§éd1&78%é§g{#€§§§5%58pﬁl%{l%ﬁyglosg%@i tensi | e,
MD, Ibs 9.0 3. skﬂdecsnztl@ art., 6Thr: detgil @f xhg prowsssc isefiessgbed eprlienmn thisameentog 221

21020518119%&%#5_akten5|le CD, Ibs 5.2 2.2 3.81.56.6 2.9 4.2 1.8
Peak el ongatio . 00 255 225 264 228 239 224 225 218 Tension Set, MD, %
17 17 18 18 19 17 18 - Tension Set, CD, %23 21 22 23 22 23 21 WO

2005/ 052052 P 104/ L. efcbBa sl @cﬁldq& e MaleTelato N
Exanpl e no. C@%@Z% 1. 1?%%%’%‘%5% irfa%ﬁorr?u attl(lﬁf(;n and E@gpglr’?l es gA) FPC 85

85 85 . 85 ysggeessebthegonsjantzapilary epuigaisef §¢ grapnper hwlcperapimuter@bms nel t
pump rpm 9.3 93 k% Hghif: For a given output rate, the quench air blower rpm is increased to

maximum before the fiber break occurs. The higher the blower RPM, the greater
the draw force applied to the fiber at the fiber drawing unit and therefore, the finer
the fiber diameter. A finer fiber diameter produces a more uniform nonwoven

fabric. The following polymers were used:

PPM peroxide Resin

Resin ID  used to CR MFR
control 0 23
1 200 4]
2’ 400 56
3 800 96
4 1,200 135
[00185] Figure 7 compares the maximum draw force that can be applied to

the fiber. Figure § shows the fiber diameter of each sample at different output rate
using the draw force shown in Figure 7.

[00186] Although the finer fibers obtained with the higher MFR have a
higher molecular orientation, the fabrics still maintain the similar elastic properties
as shown in their elongational characteristics (Figure 9). The resuits shows that
inventive compositions may be chain scissioned to a higher MFR and the resulting
polymer has a substantially improved spinnability as demonstrated by it's
capability to sustain a higher draw force and obtain a more uniform spunbond web
with a finer fiber diameter.



output, gramhole/mng 0.2 0.2 0.4 0.4 suction blower rpm 2168 2168 2477
2477 cooling air rpm 2569 2551 3006 3006 Die pressure, psi 160 160 300 300
Screw speeqfv rzpmlﬁoéﬁ 106 105 Quench air tenperature, F S1ais2avydéessUpper
cal ender p , 180/180 180/180 %80/ 180 180/180 set/actual Lower
calender roll tenmp., 178/168 178/ 168 178/ 168 178/ 168 F, set/actual Fabric
Properties Basis wt., grans/sq. neter 74 40 73 38 Peak tensile, MD, |Ibs 9.8
4.4 5.8 2.6 Peak elongation, MD, % 187 184 202 188 Peak tensile, CD, |bs

5.9 4.6 3.7 1.7 Peak el ongatd,pR.saChs 4o BRnRom FPgic 1ension Set, MD, %
1916 17 16 Tension Set . COLGES ualiflatol BB e e L2004 03464

53 Tabl e 6C: xarrplmﬁnp&fno Spunpond Fabri¢ Examplé nols2)11@.2 273 21811%. 5 2.6
2.7 2.8 2.9 F~Usﬁ}&ni’éﬁﬁ.{%bnaa5d0_ and| propgrties  7pPC™ Eb 85185 8p 85 85 85
85 85 9% SPC ** ﬂuEpeﬂtEs 15 1p 15 [15 15115 MFR 96196 9b 96 35 135 13% 135
iSSG Processi g b:JY;Il:;/ILL ?n_a ﬂE_‘[ ’%fptrj‘ 03§np4 95 d 9853 tb’%p wg;r)‘ ﬂ}g_&z 34816 18.6
: out put, gran-folelm-Rg—p—2-0r2, 6 Ys 2P O Ot Od
MFR 23 23 23 23 41 41 41 41
Processing conditions
melt pump rpm 9.3 9.3 18.6 18.6 9.3 93 18.6 18.6
output, gram/hole/ming 0.2 0.2 04 0.4 0.2 0.2 0.4 0.4
suction blower rpm 1266 1274 1768 | 1768 | 1867 1867 | 2268 | 2269
cooling air rpm 1632 | 1640 | 2114 | 2116 | 2228 | 2230 | 2805 | 2820
) Die pressure, psi 350 350 580 580 210 210 390 390
| Screw speed, rpm 53 53 100 100 52 52 100 100
Quench air temperature, F 60 60 59 59 46 46 48 50
Upper calender roll temp. F, | 180/180 | 180/180] 180/180 | 180/180 | 180/180 | 180/130 | 180/180 ( 180/180
set/actual
Lower calender roll temp., | 178/168 [ 178/168 | 178/168 } 178/168 | 178/168 | 178/168 | 178/168 | 178/168
F, set/actual
Fabric Propertics
Basis wt., grams/sq. meter i 38 75 38 78 41 75 40
Peak tensile, MD, Ibs 9.0 34 48 2.0 11.6 4.8 6.6 2.8
Peak elongation, MD, % 225 198 221 210 205 181 199 191
Peak tensile, CD, Ibs | 52 | 22 | 38 | 15 | 66 | 29 | 42 | 18
Peak elongation, CD, % 255 225 264 228 239 224 225 | 218
Tension Set, MD, % 17 17 18 18 19 17 18 -
Tension Set, CD, % 23 21 22 23 22 23 21 -




suction blower rpm 2461 2461 2461 2460 2464 2461 2462 2461 246) cooling air

rpm 3009 3003 3008 3016 3009 3002 3024 3010 3009 Die pressure,

0 250 Screw speed, rpmb54 55 110 1 Yodyii&s104
520
‘enper 49 59 58 56 46 48 Upper cal ender

310 310 12
102 Quench

o

enperature,

F 55 56 48

psi 170 170

roll temp. F, 180/180 180/180 180/180 180/180 180/ 180 180/ 180 180/ 180

180/ 180 1801180 set/actual Lower calender roll tenp., 178/ 168 178/ 168
178/ 168 178/ 168 178/ 168 178/ 168 178/ 168 178/ 168 178/ 168 F, set/actual
Fabric Properties Basis w., grans/sq. nmeter 79 39 74 38 76 44 75 37 108

Peak tensile, MD, |bs 10.2 4. blﬁ@iz.gggpkgsqfﬁlp@b@(ﬂ@@eak el ongation, MD,

% 163 136 189 A58—168—363—34+91% eaf—trepstie—€D, Ibs 5.3 2.2 3.1 2.1 4.7
2.3 2.5 1.4 4.3 PEAP M Rngar ok’ ¢0 e 2bd 175740 168 205 204 203 109 226
Tensi on Set, ND,Rejinfopmgdgiopmd 25 24 23 23123 22 Tension Set, CD, % 30 34 27
33 29 30 30 30 ExarrﬁT°%°§t'ei)f Mel t bl n Fabric Made UUsing Chain Scissioned
Pol ymer [00187] VMR2A¥PC*a 85/ 158bh| endoff W sfaflxy (85% and pol ypropyl ene
honmopol yrmer ( BP3I55)% smas+ chal ) 9gi $siioned 15 ola ki gher MFR to eval uate
i nprovenent i nsprnTEER Tty anrd AT prapeftises (for nel t bl own nonwoven
process. Tabl e, 72 helow shows—4 } oxi de used to produce the
hi gher MFR sui t aBPESFEFoE#8 mplt bllown procegs: 54 Table 7. PPM Resin
per oxi de Resi nj | D meggengf om CR| MER | VRB21018¢ 2318.6PLTD 1815 200 41
output, gram/hole/ming 0.2 0.2 04 04
suction blower rpm 2168 | 2168 | 2477 2977
cooling air rpm 2569 2551 3006 3006
Die pressure, psi 160 160 300 300
Screw speed, rpm 53 54 106 105
Quench air temperature, F 56 57 57 56
Upper calender roll temp. F, | 180/180 | 180/180 | 180/180; 180/180
set/actual
Lower calender rol temp., | 178/168 | 178/168 | 178/168 | 178/168 | |
F, set/actual
Fabric Properties
Basis wt., grams/sq. meter 74 40 73 38
Peak tensile, MD, ibs 9.8 4.4 5.8 26
Peak elongation, MD, % | 187 184 | 202 188
Peak tensile, CD, lbs 5.9 4.6 37 1.7
Peak elongation, CD, % 254 185 243 222
Tension Set, MD, % 19 19 17 16
Tension Set, CD, % 21 25 22 22




PLTD 1817 800 96 PLTD 1818 1200 135 PLTD 1819 2000 215 PLTD 1820 3000 330
PLTD 1827 4000 420 PLTD 1828 6000 670 [001881 The trial was conducted on a
pilot melt Wﬁk/% g located at the Textile and Nonwovengrhsal@pyast
Center (TA (C)f) the University of Tgnnessee. The pilot line has a 6" (15
cm) wide die with the hole density of 25 holes per inch. The air gap and
die set back were set at 0.030" (0.08 cm in one test and 0.080 (0.20 cm
in another test. The nmelt tenperatures were 480 F (249C), 500 F (260 O,
530 F (277 C), and 560 F (293 Q The output rate was set at 0.4 gram per
die hole per min. for nost of the trial. The die-to-col|ector distance was
set at 20". [00189] It was olgblefly Emp@gﬁf&wbmd Chelt MFR sanpl es

favor a |ower—pfro S i ng—t et atpreand, e 54’ 25\7r—ﬁ SETPresfaypr 29
hi gher procesising peratureg eyver hel hi ghbr ER resin {>1100 MR)
resin has the a%ﬁ?‘&ﬁo ‘gﬁémtﬂ)‘ér t he fower| MFR pecaupe of t he lower|processing
tenperature nd t h& P BRer _pressurel f abri cs..ptodu bm-t he high
MFR sanpl es posses$tH6dd fi bJer ot mét i pn®%anp 81 apt Pti{y® 55 8Tabl & 8| RESI
| D Pom Resin NFR Fakaspc** ND Fabnsc| MD A 15 perox| d&s peaks f pr ¢e pedk 5
penneabi | it et b FRD) T ONggy T PTToy LT TWog 74 I D] TRE7[BHY Poiss | 135
2.21(1.00) 146.11-61-—25—PLFb1818+1200-435 D45 141 150 77 63-ua plIH
1819 2000 215 2. BRCIM P14#™39|34 08 PIIID 1800 3000 33h 2 09 0 95 105[47
43. 97 melt pump pm 93 93 | 186 | 186 9.3 9.3 186 | 186 | 186
output, gram/hole/ming 0.2 0.2 04 04 02 0.2 04 0.4 0.4
suction blower rpm 2461 2461 2461 2460 2464 2461 2462 | 2461 2461
; cooling air rpm 3009 | 3003 | 3008 | 3016 | 3009 | 3002 | 3024 | 3010 | 3009
Die pressure, psi 170 170 310 310 120 120 250 250 250
Screw speed, rpm 54 55 110 105 54 54 102 104 102
Quench air temperature, F 55 56 48 49 59 58 56 46 48
Upper calender roll temp. F, | 180/180 | 180/180 | 180/180 | 180/180 | 180/180 | 180/180 | 180/180 | 180/180 | 180/180
- set/actual _
Lower calender roll temp., |178/168 | 178/168 | 178/168 | 178/168 | 178/168 | 178/168 { 178/168 | 178/168 [ 178/168
F, set/actual
Fabric Properties
Basis wt., grams/sq. meter | 79 39 74 38 76 44 75 37 108
Peak tensile, MD, Ibs 102 | 48 4.7 2.0 9.3 4.4 38 2.0
Peak elongation, MD, % | 163 136 189 158 168 163 179 | 172
Peak tensile, CD, Ibs 53 22 3.1 2. 4.7 2.3 25 1.4 4.3
Peak elongation, CD, % { 203 175 | 209 168 205 204 | 203 199 | 226
Tension Set, MD, % 24 25 23 25 24 23 23 23 22
, Tension Set, CD, % 30 34 27 33 29 30 30 30
{

Examples of Meltblown Fabric Made Using Chain Scissioned Polymer

[00187] VM2210, a 85/15 blend of Vistamaxx (85%) and polypropylene
homopolymer (PP3155) was chain scissioned to a higher MFR to evaluate
improvement in spinnability and fabric properties for melt blown nonwoven
process. Table 7 below shows the resin MFR and peroxide used to produce the
higher MFR suitable for the melt blown process:



PLTD 1827 4000 420 1.81 0.82 92.6 37.68 PLTD 1828 6000 670 1.87 0.85 49.5
44,23 1001901 Al patents and patent applications, test procedures (such as
ASTM nethods), and other docunents cited herein are fully incorporated by
reference to the extent such discl osurg S not inconsistent with this
invention and for all jurisdictions in 3\,h| ch such incorporation is
permtted. [001911 When nunerical lower |imts and nunerical upper limts
are listed herein, ranges fromany lower limt to any upper limt are
contenpl ated. [001921 While the illustrative enbodi nents of the invention
have been é@f Jg)bed with particularity, it wll be understood that various
ot her nodifi § w Il be apparent to and can be readily nade by those
skilled in the art w thopppmdepar Reggnfromthe spirit and scope of the

i nvention. Accordingly, it is not intended that the scope of the clains
appended hereto be |inipesoxide t he exanpl es and descriptions set forth

her ei n but her hat taj {: lgﬁ, onstrued as enconpassing all the
features of 3% 1} %Whl eside in the present invention,
including ally t]gres whigch woul d g treated as equival ents thereof by
those skilled 1n the art to which the invention pertains. 56 CLAIMS 1. A
nonwoven fatPLEDM®AE fron2M bl end cbhprising: a first conponent conprising

fromb5%to 99%.hy i ght sed on t total weight of the conposition of a
propyl ene p mls\ﬁrrpri s&ﬂg 72 vvto/é]qeo 92 W % propyl ene derived units and 8

w%to 28 wppph 1lgagst oneggononongns selected fromthe group consisting of
et hyl ene, C4-Cl2 a-ol efins and conbi nations thereof, the propyl ene polyner
havi ng a hed®L'BD 18d9i on 280@et erni @38 by DSC of |ess than 50 J/ g and

stier eor egul jﬁ%@a%bene éb%&it al l'ini gp I a second conponent conprising from
a

95%to 1% b base t he wei ght of the conposition of a

propyl ene poprynBrisey bl eadgo of propgbene polyners; and at |east one free
radical initiator in an amount of about 0.03 W% to about
PLTD 1828 6000 670

[00188] The trial was conducted on a pilot melt blown line located at the
Textile and Nonwovens Development Center (TANDEC) at the University of
Tennessee. The pilot line has a 6" (15 cm) wide die with the hole density of 25
holes per inch. The air gap and die set back were set at 0.030" (0.08 cm) in one
test and 0.080 (0.20 cm) in another test. The melt temperatures were 480 F
(249C), 500 F (260 C), 530 F (277 C), and 560 F (293 C). The output rate was
set at 0.4 gram per die hole per min. for most of the trial. The die-to-collector

distance was set at 20",

[00189] It was observed that the higher the melt MFR samples favor a
lower processing temperature and the lower MFR samples favor a higher
processing temperature. However, the higher MFR resin (> 100 MFR) resin has
the advantage over the lower MFR because of the lower processing temperature
and the lower die pressure. The fabrics produced from the high MFR samples

possess good fiber formation and elasticity.



3.00 wt% based on the weight of the first polynmer conponent; wherein the

blend has a MFR of greater than 50 dg/mn. at 230C, and wherein the

nonwoven fabric has a pernanent set of fromless than 60% 2. The nonwoven
15% 3. The

fabric of claim 1, wherein the pernaneng set is fromless than
nonwoven fabric of claim1l1, wherein the nonmoven fabric has an el ongation

of fromgreater than 150% 4. The nonwoven fabric of claim1, wherein the
nonwoven fabric has an elongation of fromgreater than 300% 5. The
nonwoven fabric of claim11, wherein the nonmoven fabric denonstrates

ani sotropi c el ongation. 6. The nonwoven c of claiml, wherein the first
conponent has isotactic stereoreqular progyﬁene crystallinity. 57 7. The

nonwoven f dIResin 5 cl @pm 1, WheResim METR [fHabfit: MODBalid: MB pAtrandom

copol ymer af propyl engeroRRIR- copj ugat ed digRpefRed [pedk 8 to £ ﬂ«;@hgmt ber cent
pol yneri zed et hyl ene d on fthe total gyt of Y EY e
nonwoven fabric of claim1, wherein the }’llﬁg comao eﬁﬁﬁL wgé?ﬂ-%f fusi on
as det er m ned-by-—-pScref—+om-3g—to—13-31¢ FrORWOY bt+e—pf any
of the preg¢ddi 1 0 @eﬂ%wagﬂﬁas—a%-ng_pai nt as
det er mi ned |RETESE8E8 | 1200n 35C t B3570c 14 2.40d - Hinhh9S A7t ahrj 6382 claim 1,
wher ei n t hd PLITR 189 R0knt hais2E nol_ecul2a22 (W) ghd 3489t ri bu34.6h Mv My of
from 2.0 tqPLTD 1820 | T6@&0 nonwoVa30 f abri q 2009 @.96)n 105.4Mer ei h43 B2 firsi
conponent i?[ﬁ"]?%ﬂ@? upog he co4mp3|t|or 1|311@§m)gm5 of Trpgé® to 9b wt %
and the se ‘ S pf n AR A(O085)T | 49.5' T oM 2 44§_W‘V; based
on the tot cdﬂ\?&ﬁrg |i§) 0(?9&: (,Ullgﬁfl trom— 2 Tméhomwoven—abr T cof aiml

wherein both the first and second conponents are subjected to chai n
scission. 13. The nonwoven fabric of claim1 wherein the blend has a nelting

poi nt bet weqpp190) All patents and patent applications, test procedures (such as ASTM
methods), and other documents cited herein are fuily incorporated by reference to
the extent such disclosure is not inconsistent with this invention and for all

jurisdictions in which such incorporation is permitted.

[00191]

herein, ranges from any lower limit to any upper limit are contemplated.

When numerical lower limits and numerical upper limits are listed

[00192] While the illustrative embodiments of the invention have been
described with particularity, it will be understood that various other modifications
will be apparent to and can be readily made by those skilled in the art without
departing from the spirit and scope of the invention. Accordingly, it is not
intended that the scope of the claims appended hereto be limited to the examples
and descriptions set forth herein but rather that the claims be construed as
encompassing all the features of patentable novelty which reside in the present
invention, including all features which would be treated as equivalents thereof by

those skilled in the art to which the invention pertains.



80C and 100C. 14. The nonwoven fabric of claim1l wherein the blend has an

et hyl ene content below 39 nole % 15. The nonwoven fabric of claim1l
~wherein the first conponent has an MFR of |ess than 40dg/ m n. at 230C post
chain scission. 16. A nonwoven fabric nade froma blend conprising: 58 a
first conponent conprising from75%to 95% by wei ght based on the total

wei ght of the conposition of a propyl ee copol ynmer conprising propyl ene
derived units, non-conjugated diene, and from8 to 20 wei ght percent

pol yneri zed . ethyl ene based on the total weight of the blend, said copol ymer
havi ng a fusion as determ ned by DSC of |ess than 50 J/g and having
stereoregular propylene crystallinity; a second conponent conprising from
25% to 5% by waigtvoRasREre hatld omt Pblend dRiERingof the blend of a propylene
polymer or blends of propylene polyners; and at |east one free radical
initiator in an anmoardistofomponent @mpBisingofany b du9%3by weighybassdswdthen t he
wei ght of the fi rst. .ngl r.co ne =wher ei he first .. c nt,nhas an
VER of less ' niatsafit ol Mg RtE A s ARSI BohB shinbhising FERAATR 201 enc
has a MFR of gme®Bt piopylesd deivedghriisnandag va%0& 2andtoyhaeneisnond Bemoeoieyven
fabric has a permanent set of from|ess t‘i:}han 15% 17. A lam nate conprising
a nonwoven f abs¢lectedlremdhsgronn censisting of elgylens Cfg: axglefisnd cambinatgnsartj ¢l e
conmponent conpi.sd LG i : i im1l or
Garm 16, 10 HeroRane AL OLER R ERER HABEIENG, aGRaRHhat BSEA T
into staple fi lbmsthan0il(grant stebmwiregyldr propytent ntystatlhvétynon- woven fabric. 20. The

non-voven [abii  of  SLabT A2, uhet choeLhs, shanks, (L bet 8,Sh et 21, The
22. An articl etQsl RagR & e RomPENOHE B a GREPdnsi follyrder! @818k ©f Prolletem 17.
polymers; and
at least one free radical initiator in an amount of about 0.03 wt% to about
3.00 wt%, based on the weight of the first polymer component; wherein the blend
has a MFR of greater than 50 dg/min. at 230°C, and wherein the nonwoven fabric

has a permanent set of from less than 60%.

2. The nonwoven fabric of claim 1, wherein the permanent set is from less than
15%.
3. The nonwoven fabric of claim 1, wherein the nonwoven fabric has an elongation

of from greater than 150%.

4, The nonwoven fabric of claim 1, wherein the nonwoven fabric has an elongation
of from greater than 300%.
5. The nonwoven fabric of claimm 1, wherein the nonwoven fabric demonstrates

anisotropic elongation.

6. The nonwoven fabric of claim 1, wherein the first component has isotactic

stereoregular propylene crystallinity.
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The nonwoven fabric of claim 1, wherein the first component is a random
copolymer of propylene, non-conjugated diene and from 8 to 20 weight percent

polymerized ethylene based on the total weight of the polymer.

The nonwoven fabric of claim 1, wherein the first component has a heat of fusion

as determined by DSC of from 3 J/g to 15 J/g.

The nonwoven fabric of any of the preceding claims, wherein the first component

has a melting point as determined by DSC of from 35°C to 70°C.

The nonwoven fabric of claim 1, wherein the first component has a molecular

weight distribution Mw/Mn of from 2.0 to 4.5.

The nonwoven fabric of claim 1, wherein the first component is present in the
composition in an amount of from 75 to 95 wt% and the second component is
present in an amount of from 25 to 5 wt%, based on the total weight of the

composition.

The nonwoven fabric of claim 1 wherein both the first and second components are

subjected to chain scission,

The nonwoven fabric of claim 1 wherein the blend has a melting point between
80°C and 100°C.

The nonwoven fabric of claim 1 wherein the blend has an ethylene content below
39 mole %.

The nonwoven fabric of claim 1 wherein the first component has an MFR of less

than 40dg/min. at 230°C post chain scission.

A nonwoven fabric made from a blend comprising:
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a first component comprising from 75% to 95% by weight based on the
total weight of the composition of a propylene copolymer comprising propylene
derived units, non-conjugated diene, and from 8 to 20 weight percent polymerized
ethylene based on the total weight of the blend, said copolymer having a heat of
fusion as determined by DSC of less than 50 J/g and having stereoregular
propyiene crystallinity;

a second component comprising from 25% to 5% by weight based on the
total weight of the blend of a propylene polymer or blends of propylene polymers;
and

at least one free radical initiator in an amount of about 0.03 wt% to about
3.00 wt%, based on the weight of the first polymer component; wherein the first
component has an MFR of less than 40dg/min at 230°C post chain scission,
wherein the blend has a MFR of greater than 50 dg/min. at 230°C, and wherein

the nonwoven fabric has a permanent set of from less than 15%.

A laminate comprising a nonwoven fabric according to claims 1 or 16.

An article or an article component comprising a nonwoven fabric or laminate

according to Claim 1 or Claim 16.

The nonwoven fabric of claim 1 wherein the blend is formed into staple fibers

prior to being formed into the non-woven fabric.

The non-woven fabric of claim 19 wherein the staple fiber is crimped.

The non-woven fiber of claim 20 wherein the staple fiber is 7 to 200 mm long.

An article or an article component comprising a laminate of claim 17.



