ELASTI C NONWOVEN FABRI CS MADE FROM BLENDS OF
POLYCLEFI NS AND PROCESSES FOR MAKI NG THE SAME FI ELD OF
WA RESOSNENTI ON [ 0001] The invention rel ates toPCHPSIOEW4648

el asti c nonwoven fabrics nmade from bl ends of

pol yolefins. In particular, the invention relates to

i nproved el asti ¢ nonwoven fabrics nade froma bl end of

a propyl ene pol yner conponents wherein at | east one of
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and nonwoven fabrics is known. Additionally, blending

t g DAk e aNWEli@kiher polynmers has al so been the
subj ect of past endeavors. [0003] For exanple, U S

Et gr A NOCk%@ﬁv&ﬁngp%‘g%%gﬁbﬁfip@egﬁ@éﬁk%nﬁéxg fabrics made
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propeoyerefabeits nade bbmrndblemm pdpylent polyaet t@mponents wherein
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|sotact|c pol ypr opyl ene and "stereo bl ock"
cgf %ﬁers of propylene and another olefin of 2 to 12
GRQWND i ncl udi ng et hyl ene and hexene. [0005]
U S. Patent No. 3,882,197 suggests bl ends of
stl8902r equl akheprispy & niseiCHR a PRlvETaPH eas pang nethylene/propylene

St eltym%w |tcﬁ rdau@@fibafsean@ﬂan@bm £ibeice Q@q&amr Add1t1onally,

L esy PRbair wifEe PRSI Aot e birt of past

pehgegavopy| ene and copol yners of propyl ene and an
arpha-ol efin, containing between 6 - 20 carbon atons,
whi ch have |rrproved el ongation and tensile strength

o8003 t her Konexamplsl YrkPatsnt Noo8 2621902 suggesisshy hédidon of a
C%@édﬁmsco%lyme@ BY'e ?ﬁen@ Add gfdyyﬁme L& 1dohcht BolpRiyldA8 teads

wherein th a- o efinis exene ct.ene or
dd %eé@ﬂ@vf‘goﬁlﬁf agiegl  properties not tll%é?i eng7 gonpazed, ageésogacﬂc

blpeihrepydetiechshel N part by the use of another
het er ogeneous catal yst systemwhich is expected to

form copol ynmers whi ch have statistically significant
i 10@04jol ecullal. BatentiNdsr 3,863,86% haxdt 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.



conpositional differences. [0008] Two publications in

the journal of Macronol ecules, 1989, V22, pages
WQ3WEHIBEH descri bed bl ends of isotactic polypPCPYEEN€034648

and partially atactic pol ym@opyl ene which purportedly

have desirable tensile el ongation properties. [0009]

U S. Patent Nos. 5,723,217; 5,726,103; 5,736, 465;

5,763, 080; and 6,010,588 suggest several netall ocene
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di Reifesgiond diBERRLsf or produci ng spunbonded fibers and
fabric derived froma blend of a propyl ene honopol yner

and a copol yner of polypropylene. [0010] U S. Patent
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pol yol ef ms; wherein said FPC has a nelting point as

determ ned by differential scanning calorinmetry (DSC)
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remai nder of said fiber being made up of said FPC
wherein said SPC is a stereoregular isotactic
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blend of gggyoleflns in said fiber has a fl exural

msé msetlly ®Hasheorange ghfromo2 5t 20 ovhss¢in ispidi FPC haoa mat of
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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.

[0011] Other background references include WO 03/040202.

[0012] However, these past endeavors have generally taught that

fabricating a nonwoven fabric from a fiber will result in an inelastic nonwoven



such as annealing are generally required to obtain at
| east one of desirable elasticity, desirable

web@sgsaoson, and/ or desirabl e permanent set foPCT/ES1084/084648

end use applications. Therefore, there remains a need

for elastic nonwoven fabrics made from bl ends of

pol yol efins having such properties and being

obt ai nabl e by processes that require little to no post
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invention generally relates to a | am nate conpr|3|ng a
N@YMIKEAR Yabric conprising a layer made froma ,
conposition conprising: a first conponent conprising a
polyner selected fromthe group consisting of

hqm)ml ymer Shefinyencipy |gemﬁalay1 &lﬁt&ﬂdﬁﬂh@ﬁp@&eﬁrﬁbﬁc fifade from a
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yet anot her I nventi on
r dhppdymephayings heat|0f ﬁmorhaﬁ detgrmined yolPermdhess Yhan 50 J/g and
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prpopyﬂmrmebmndsofqndpﬁemmbymarers of propyl ene, wherein
t he polyner has a heat of fusion as determ ned by DSC

of from1l J/g to 50 J/ g and stereoregul ar propyl ene
cAQQk4d | i ni dyy; another acrobedimgntc o?hpomntlmrg@ncmllngremtes to a
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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.



propyl ene and random copol yners of propyl ene, the

pol ynmer having a heat of fusion as determ ned by DSC
w@Boos©5951 han 50 J/ g and stereoregul ar propyl ePer/us2004/034648

crystallinity; and a secondt conponent conprising from

95% to 0% by wei ght based on the total weight of the

conposition of a propyl ene polyner or blends of

propyl ene polyners; to forma blend; extruding the
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I’C

e or articles blend conprising a
nonmoven fabric made froma conposition containing a

f'[06181I00| ymap e%fp&ne&taoamna a:%cmnﬁety EraPefEASs to a
| east one of these g%ﬁst nénts has unde gone c al n

5 At of arhlgng S%Betlfl hysnsr soRppongntrand dhe second polymer
C GAiRDEHS Nt l@@ffﬂb"ﬂesbin ﬂle@e I@@h})ﬁﬁﬁdntés Bhe ehestgbied ahatlfﬂ escﬁ;!il@HPThe
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5%01]1{0%0&%1‘8 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



stereoregul ar propylene crystallinity; and a second
conponent conprising a propylene polyner. [0020] The

WO poossiosn al so generally relates to a processP@DUS2004/034648
produce a nonwoven fabric f¥oma bl end conprising
first polymer conponent and the second pol ynmer whereas
at | east one of these conponents has undergone chain
sci ssion. The conposition prepared by the process
c droprapelymagrs lof emiiyﬂ@eaaﬂdi ragdormy eepelyasts ob pppysnagwherein the
5% 0 t

nc%ﬁgér%g a oS 8de néchgy char oml)f ﬁ%ingb J@S{o 561?/53 and

Ition yner se ecte
ccﬁﬁ@fs@@gtﬂy @fom&ﬁmpeuyytﬁﬂmﬁyofanéremm cgmaom@ﬁ oksmprising a

Aﬁﬁﬁﬁlpropylene t he pol ynmer having a heat of
fu3|on as erm ned by DSC of |ess than 50 J/g and

stereoregul ar propylene crystallinity; and a second
cqopzojent COFHRr irﬁ/leﬂ@orf ako &htedly RAdytorvai gﬂ@beslea@eﬁrodﬁce a

the total t f

ol e Hou® 5 blERA BRI, Al oL B, SPp Rt and the
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f t ' .

| 2B, P OREP rd ) BRCRELAG SRS RGO o
i PPEWONYH coBIpsisiag fram Rdnin @}%foawmehtm& pR.dia total weight of
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first conponent conprising a pol yner selected fromthe
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con nprising a propy
[Gaﬂspﬁln any of the enbodinents described in this
section, the permanent set of the at |east one |ayer
or the nonmoven fabric may be of fromless than

- 60990320024] HA yghyangthes ﬁ@be%tfat nBptigvention  gamewlly relaggssto a
saghimafe pkdiRic&E MRARN tpro&dss fo 'tﬁb@rnaboﬂd%@gsta Phali y@f layers
or the nonvvoven fﬁﬁ ?i romll essft harf .

[ COPBSIR PQRY OB Ecse?%%}sfﬁﬁﬁ eagedterpyE of pmglhp an abric,
S ecdpuntpndtfhieriqer arombination 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 propylene
crystallinity; and a second component comprising a propylene polymer.

[0023] In any of the embodiments described in this section, the permanent
set of the at least one layer or the nonwoven fabric may be of from less than 60%.



set of the at |east one |layer or the nonwoven fabric

may be of fromless than 15% [0026] In any of the
wepdpsasaoent s described in this section, the atPCEES1004/034648

one | ayer or the nonwoven f@bric may have an

el ongation of fromgreater than 80% [0027] In any of

the enbodi ments described in this section, the at

| east one Igyer or the nonwoven fabric nmay have an

el [802Ht i on dh apny @rﬁﬂ*gar%abcahmﬁmldembed if OQR}tiom therperofanent
thet ermed 1@?& bfie ?@1‘3(51‘ tREHohwovei fb aﬂr Blof %51% 184s than 30%.

| east one layer or the nonwoven fa c may have an

el ongation of from greater than 300% [0029] In any of

It QOES]bOdI l"Hﬁtaﬁ @@H{e{q dntesdlitnBnth Hleéizrlfg@@ i @ sebtién Qﬁe permanent
ea a r e, honwoven apri c e ns
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enbodlnents described in this section, the first

ent t ti.0 | en

aBBRE0r | AR ESE oo TRRRbL NS Seispo it 188 one
priayasor themoawouseniabric ofayfhayera® slongationwf Fhonp glsetd:r thant808&0.
tot al weight of the conposition or blend. [0031] In

ﬁ of the enbodi nents described in this section, the

[PQ37]conporBrny phthseahodiments doseribashipdlis secsionpthelst leagt one
l Nayel opfARUdhwaled f281t Afdytiave fn WobeARE JfiH@ns 8eaRH than 150%
conponent is present in an anount of from50 to 1 w
based on the total weight of the conposition or bl end
[ qoea] | n ary anf of the eﬁfﬂ@dﬂhd‘lﬁﬂiﬂ&cﬁ‘&&ﬁhit@@dedtmnl thieait least one
s t S esent. i n th
c s & e aREblasPn ORI IR 4l SBLERSRr sl wom apags
and the second conponent is present in an anount of

fri;ej0 to Jnwh {‘bf ﬁ@%ﬁﬂ)o@ﬂnér}?sedés%l%d 1}4@1‘1 ﬁ@écu% %@%’[ least one

cqnposi tion or | n any
ddXF PhEY riOHmersfabee fnaas rﬁienxoﬁ@raw mo@%mwrls
present in the conposition or blend in an amunt of

fr 0Oto 99 % and th econd co ent rese
O80T arrpund® 1 PO SO 4ERH DG I B, Siegpn. the firs
V\@iogipbnelft it pesadnpols tompositionbdebldndBRl b ableGARMPELLN to 99
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gl o the tavalrweight o@ﬁhqmmpd@ﬂ@mrfobmdq c strengths.
[0036] Figure 3 shows el ongation properties of
[ ive cqnpositjaons. [O 37] Fi gure 4 shows fi ber
sm‘m ng sp ’édf‘élyoﬁ@fl e P@Eﬁ’g imepEn deseabed dn dhiscenetianethe first
t @ofpbadnt Sﬁbmﬁédﬂgl tHee@ s 0sitiod @\HdHdl i@ @l amount of from 50 to 99
po' ROR: c{%h Cies g@%ﬁimn& A B s St SO Mk 16 Sk S0t Llveos,
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
wi% 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
wi% 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.



[0039] Figure 6 shows the softness of inventive bl ends

as conpared to conventional pol ypropylene. [0040]
wWOo-2@ans2032 shows the draw force applicabl e to spCRDs2004/034648

fibers prepared with chain %&cissioned polynmer. [0041]

Figure 8 shows the fiber dianeter of spunbond fibers

prepared with chain scissioned polynmer. [0042] Figure

9 shows el ongational characteristics of spunbond

fibers prepared with chain scissioned pol yner.
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I ments, versions an xanpl es of the invention
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and definitions that are adopted herein for purposes
of understandi ng the clained invention. However, for
pyoessies of mgirerEhbwsd combarisvaeandl blbWa fasRRtreRiths.he
"invention" wll refer to the appended cl ai s,
including their equivalents, and el enments or
| i[6936t | ons Ripat 3ashewe glongaioaniropartieshafiavdntiat campositions.
recited. Any reference to the "invention" nmay refer to
one or nore, but not necessarily all, of the
i 10 i ons dEguadshyvst fileer spaining siRefe pEmaréyistipventive blends
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cl ai covering those enbodi nents, necessarily

to clainms that cover nore than those
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schene for the Periodic Table G oups are used as in
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t QoA [ fromthe aggregation of fibers
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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.



mul tiple | ayers of spunbond and neltblown fabrics in
vari ous conbi nati ons such as SM5, SSMVSS, etc. The
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fabric may also be characterized as having an asymmetric stretch. In this example,

the anisotropic behavior typically has elongaﬁon 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%.

[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



renoved with a punch die or part of a polyner pellet.
The sanple is placed in a Differential Scanning
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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



prior to deformation is nmeasured as D . The pernmanent
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[0057] As used herein, "metallocene" means one or more compounds
represented by the formula Cp,MR, X, wherein Cp is a cyclopentadienyl ring
which may be substituted, or derivative thereof which may be substituted; M is a
Group 4, 5, or 6 transition metal, for example titanium, zirconium, hafnium,
vanadium, niobium, tantalum, chromium, molybdenum and tungsten; R is a
hydrocarbyl group or hydrocarboxy group having from one to 20 carbon atoms; X
may be a halide, a hydride, an alkyl group, an alkenyl group or an arylalkyl group;
and m=1-3; n=0-3; q=0-3; and the sum of m+n+q is equal to the oxidation state of
the transition metal.



cont ai ni ng conmpounds and/or organic fluorine
cont ai ni ng conpounds. [0060] As used herein,

w0 pbablosrene catal yst systeni is the product PET/US2004/034648
contacting conponents: (1) 1obne or nore netal | ocenes;
(2) one or nore activators; and (3) optionally, one or
nore support conpositions. Fiber and Fabric Formation
[0061] The formation of nonwoven fabrics from
pol yol efins and their blends generally requires the
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aiproducedv.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



Conti nuous Filament [0063] Continuous filanment yarns
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Partially Oriented Yarn (POY)

[0064] Partially oriented yarn (POY) is the fiber produced directly from
fiber spinning without solid state drawing (as continuous filament mentioned
above). The orientation of the molecules in the fiber is done only in the melt state
just after the molten polymer leaves the spinnerett. Once the fiber is solidified, no
drawing of the fiber takes place and the fiber is wounded up into a package. The
POY yarn (as opposed to fully oriented yarn, or FOY, which has gone through
solid state orientation and has a higher tensile strength and lower elongation) tends
to have a higher elongation and lower tenacity.



Thi s process provides better economcs, efficiency and
quality than the two-step process. It is simlar to
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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 melt

blowing die. As the molten polymer exits the die, they are contacted by high



used for heavier basis weight, higher loft product.
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for the restoration of the elastic properties in the

fiber.
[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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[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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be measured in the machine direction (MD) of the
f dB073] or t Herexampledelopgationnr eBYsitvityt isen keyhutiributeToe many

M3 Eil §§ '&éq%tb d%%[){/@lt%(y ‘%ehﬁygegtlfehgﬁf Lan;d.hegor%tigff &t b abric may -
mae I'rection orién on 0 e ribers.
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
Peak

elongation is percent increase in length of the specimen when the stress of the

specimen. It can be measured as "peak elongation” or "break elongation".

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]
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 B produced at different output rates show a much higher elongation than

For example, in Figure 1, melt blown fabrics were made from two
Sample A and
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.



[0074] For exanple, in Figure 1, nelt blown fabrics

were made fromtwo inventive materials. The fabrics
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[0078] 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.)

[0079] Figure 5 demonstrates the elasticity of the sample. In particular,
Figure 5 represents the stress-strain of fabrics made from a blend of 90% FPC and
10% SPC, where the FPC is a copolymer of propylene and ethylene containing
15% ethylene, 20 MFR and the SPC is PP3155, a 36 MFR polypropylene



[0078] Another inportant aspect of elastic fabrics for
certain applications is permanent set. Permanent set

WO 2008089521 0 the stress and the strain that nmayP@BUS2004/034648
applied to a fabric before18t fails. (See above.)
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conposition 1 80 20 Achi eve(trr)3854 2 70 30

Achi eve(tn) 3854 3 60 40 Actpppsiat M 3854 4 50 50
Achi eve(tm 3854

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.



5 30 70 Achieve(tm 3854 6 50 50 PP3155 7 70 30 PP3155
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r | ene, the poly
P [86%/ For e?(ample élends with FPC content greater than 50 wt% (based

upon the weight of the blend) show good softness. In certain embodiments, a
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nonwoven fabric is made from a composition comprising: a first component
comprising from 50% to 99%, alternatively, 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%.
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than 50 J/ g and stereoregul ar propylene crystallinity;
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alternatively, 50%to 0% BY weight based on the total
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softness of the spunbond fabric is shown in figure 6.
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|nc square. .The force reading fromthe test is in
gri&#am qné@s@qmm 81z W8 Stincheby R inchequursabin ©re mading from the
Saggallﬁn@ralhgve a |l ower energy reading (softer) than

the conventional pol ypropyl ene spunbond fabric (nade
from sanpl e PP3155), even though the inventive fabric

i §0088}h heaviher intvbativet febrico{8ample sangpide SafhplR8B) Hame a lower

CERA"SRRCIRE) St e KONEANONE {AUEGR Buntony o
ur{thede diom sample iRHIAS b feven thaveh dhe dnvestive ifaimcols rgughnheavier

by[h.cglﬂhgggmr(ﬁgalﬁglegsm (fabric base weight),
alternatively, of fromless than 20 g, tested under

the slot wwdth of 10 mm specinen size of 8 in by 8
qobs9] at 70 Igsentdih abibbdm’iba&?thbﬁh@ﬂmtl)fe fzebrics havad HaellaLO-Meter

va[ues gﬂ“r Slessl']tﬁan .‘1’? ggfestec? the sqgtrwfdlﬁ?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).
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Polastieizerspgtponent (FPC) [0091] In an enbodi ment, the

first polymer conmponent ("FPC') is an el astic pol yner

with a noderate | e¥abt RilymenSompdrent (FPQue t o

st er eor egul ar propﬁl ene sequences. The FPC nay
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i stevedregutaritpts disrupted abtidest ircpetby abmonsthéns @aCpa cofmbination
1 %@(Qj% onposi tion. The anmount of diene present in
the polyner is preferably | ess than 10% by wei ght, and
nore preferably | ess than 5% by wei ght. The di ene may

bgo2y non- ¢RNhERKCemBb&RRnIN it PR Cﬁﬁﬁ@ﬁ'cbngﬁﬁé’s f&PTnon-

the vulc nlzatlon of ethyl ené, propyl ene rubbe
| REPUERRG, dishE MR Pedid oln SRifpnizboR: #st pihererbemical

Vlniit)dlﬁcfmmb asfne bledN dosip6Y bR PETHAEMBORL: of diene present in the
pblymer 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, vinyl 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



[0093] In one enbodinent, the FPC is a random

copol yner of propyl ene and at | east one conononer
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Oﬁls of other nonomers in the
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sequerice distribution of the polynmers can be neasured

by C nucl ear magnetic resonance ( C NVR), and such
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random propyl ene copol ynmer havi ng a narrow

conposi tional
10097] 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



di stribution and a nelting point as determ ned by DSC
of from25C to H OC. The copolyner is described as
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conononer, and optionally @dene, the nunber and
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[0099] 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 8%.
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reference herein for purposes of U S. practices.
[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
magnetié resonance (NMR). The tacticity index m/r is calculated as defined in
H.N. 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



[00102] In one enbodi nent, the FPC has a Mooney
viscosity, M(l+4) @125 C, of 100 or less, 75 or

WO e®s/ 05882 or | ess, or 30 or |ess. Mooney Vi SCOBCT/YS2088034648
used herein, can be neasuréd as M(|+4) @125 C
according to ASTM D1646, unl ess otherw se specified.
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used herein neans that the predom nant nunber, i.e.
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p ene or_i.n . the pol.ypropyl ene continuqus ase, .
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_ottaréircitpm Adwdriad tacticiysofat pqlvmeis thaselatine: Beixgtylof2 sequence of
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the relative tacticity of a sequence of three adjacent

pr, ne units.. ' Nnsji St f_head to tail
DouBer L tediod (BT (ERORAGIT e R i i fhel (phfimer can be
salgtesmined. from s QGSNMR ypestpie of etie f ropydopocypaymenfand the

th@llmﬁgqgﬁndmventi on as the ratio of the nunber of
units of the specified tacticity to all of the

propyl ene triads .in the copol ynBPP(nifi0106] The tri ad

tacticity (mm™ E?qtm)“hm@nﬂppyw+?%g% mer can

be determned froma C pectru ropyl ene

CQRRkY DPP(n3Af! PPPEnf) b PHPRY) AQoPPAk areas derived from the methyl
groups of the second units in the following three propylene unit chains consisting
of head-to-tail bonds:

CH, CH

CHs
PPP(mm): —(cle———CH2 CI:H—-—CHZ)——((I:H——CHZ)——



. PPP(mm) mm Fraction = PPP(mm) + PPP(nr) + PPP(rr)
where PPP(mm), PPP(nmr) and PPP(rr) denote peak areas
wa@lerswsa5E rom t he net hyl groups of the second BEI/US20041034648

the followi ng three propyl @e unit chai ns consisting

of head-to-tail bonds: CH3 PPP(mm: CH WH CHV- ZcH

CHCH CH PPP(nr): -CH) CH WHCH CH CH CH PPP(rr):
-CHCH" -CHCH CH[00107] The C NMR spectrum of the
propyl ene copol yner CHz;neasuredHys described in U S.
Patent No. 5, 504, 172 The spectrunrrelatrng to t he

nethylpg@lg n reglo% ((19- 23, Aﬁ pe% ?1(%
can be diV| ed intola first fgglon (212 1.9 pp a
second region (20.3-21.0 ppnm and a third{region
(19.5-20.3 ppm. Each peak in the spectruffinas
assigned with reference to an-article in the journa
Pol yner, Vol une 30 (1989), page 1350. In the first
regi on, the nethyl group of the second unrt in the

t hree propyl ene unrt Bhai n represented by BrP (mm)

resonates. In the se¢ond regio t he grou of
t he se&BRGTuni t i-ﬁ—gbs—t—hwg)—%mm% H—eh-e)lHa
represented by PPP resonatles, and’t he net hyl

group (PPE-nmethyl group) of a }ppylene uni t whose

adj acent units are a propyl ene unit and an et hyl ene
unit resonates (in the vicinity of 20.7 ppnm). In the
third region, the nmethyl group of the second unit in

t f[BOIU‘V{] ee prﬂi&)ﬁf(ew&?béctﬁhﬁbﬂhé @EIP@IQE@E B?sﬁﬁol%ﬁef’ﬁ'?néefsﬁl)ed as

reson S e u -

L RO S0 B e S, Y220 his e felaflfe 4 v ety

urtatt®nrregiondfl 823 (parts toee millionrppmy))oéanliee 8ivipled) 1nt0[ O0itA8kgion
> ity e

{ RE1 R bR A sRbud Reaide (BF5-REH o) ghd 2 ufilh Heflab5-203

S adiach ped in the spresmayanassizaed with referenceito an article in the

pr@rﬁﬁbrepszymeﬁ eVluRRSS ! a@w) Pade 95D, LB ine AiRMYQEAK the methyl

ar eas f the ot al, ar eas
group o e secon: um% in t e ﬁ-rree propylene 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 unit 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 (1) resonates, and the methy! 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 is 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(ir)) consisting of head-to-tail bonds can be
obtained. Thus, the peak areas of PPP(mm), PPP(mr) and PPP(rr) can be
evaluated, and hence the triad tacticity of the propylene unit chain consisting of
head-to-tail bonds can be determined.



of the second region and the third region, the peak

areas based on the 3 propyl ene units-chains (PPP(nr)
w@nws@Me62r r)) consisting of head-to-tail bondsPCHNSI964/034648

obt ai ned. Thus, the peak areas of PPP(nm, PPP(nr) and

PPP(rr) can be eval uated, and hence the triad

tacticity of the propylene unit chain consisting of

head-to-tail bonds can_be determ ned.[00109] The FPC
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0

g reE ety or P16731%k enbodi nents of the present
i nvention, the FPC has a nelt flowrate (MFR) of 5000

d 1n.or |less, .alternatjyel 300 dg/m SS,
SHDEIDLCT el SouBetrgrms bt 6 el mupitist dhe bR 55 4 guslt flow
dgatei(MER) dfe€80 dglnhiarondessyateynativelyd§00ridg/ndn ok &8, alternatively
al4ar Y . rnatively, .

d 250??1 oirn .epsé,gs,’ %g?l%g{éﬁlgr ﬁigt (]ii%?%‘? r%/?la%%galltﬁ{nﬁ ‘8‘?% é@@_g/ min. or
Ta@SSd altemeiively. @8 dg/ntiheonvitRs.ofltethativedy,y i@ rdg/min or less, or,
a i t : 8 s 2 I .
PRy D qPmhloAGE Tog YmiratiR (e MR- e lymer i
i copprdingrie ASTM 233 (B2 18@nd conpositions in an
anount ranging froma lower imt of 50% 70% 75% or

8QY 82%, or ,85% wei gh d.on the total, .
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shisal Weight &aRe gg}ﬁ\é{%ﬁgﬂyrreri zation, or in honobgeneous
conditions in bul'k polynerization in a nmedium

conprising largely nononer or in solution with a

LY 11175 [ af_ Cﬁhbl]‘@ﬂlmlﬁjbbe bftﬁlutﬂéﬂ_ NRLySprobudk thad Prtsiddsdhe desired

uses, caontinuous meri zation processes are

o PN Bopeikisho B ielertacisaRy el melaiop o stinori spebens fury
"t lve igavephdson poBmerizateg ol yinehsmogemdoas abbiyditibves in  bulk

p ' ' : ' . Sj t . .

DU 10 ARG ok BB T 3 B2 hon v o

coptverfudss dileed fen yther meaemens. r eHer oindusttial uses, continuous

p?bb&%ﬂzéﬁdﬂ PRoeadts DereC pRAMELECT HBmMDOLdLbLE rsbol%h&e OM8h often
ot h IH%/ rjzation procedures such a g@ ase or,
siP W‘Pdg @%emvm%n, ofuthesh nolymmers, prelerally the debmeesization
ofpraesigis e shglgetape) s)tdéﬁlaliyi sZagé,i ;Ebmyriiﬁlghaﬁgﬁ "cbﬁég%tbﬂ ﬁlﬁﬁdfell-mixed
r ors, ~ane contenpl at ed. e F e .
o iRl S50 R ERR e de BRbmitizaton eoh o Sidueted i
solution, although other polymerization procedures such as gas phase or slurry
polymerization, which fulfil 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



sol ution polynerization process described in WO

02/ 34795, advantageously in a single reactor and
waepanstosrd by |iquid phase separation from t heP@l/ks2ve4/034648

solvent. [00114] In certai 38enbodi nents, the FPC of

the present invention may be produced in the presence

of a chiral netallocene catalyst wth an activator and

optional scavenger. The use of single site catalysts
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SI cycl opent ad rin advant ageousl
LP&%WPB%/ Sty nd Pg‘FFﬁr‘h awg\a gengrally apeutryg% piogn, but possibly
staldecd plicph@uda@nhét feneat gioup gemeceldlty agroip 4 @gedition metal,

), AT L 00, LI Bl L 7 e

pridégipdiMy, sdtivated umt}bB@CPg)p ssuded\to praduoa elastoorerib ablyipropylene

A &g{ %ﬁ]ﬂn S%g;gm 8 rhﬁ’l @TS%%PQ&ISM% ﬁdswhk{aﬁﬁ( &Emaﬁnge

&1"ast oferic propyl eéne
fJ@’rgmemﬂf femi dR97)5¥8, &d8mannshausen, Bochmann,
Rosch Lilge, J.COrganonet. Chem (1997) 548, 23-28.

5 pOSSi I e single s cataly s are
Béhshcene O Boss eeSlBgle ebém 4g .néml ocenes which are bis
dejyfbho@éﬂglmﬁenyhaiermgn&s Gaoinp aI grang ittahsitiomedetdl, preferably hafnium
prefera

Such tall
D e S epilgbéss Y e, T eSS, Gyt 37 S PlERY No.
Pat,ﬂﬂ,%ﬂoor b, 9.473t68 No. ThE4 62 bl Tl ertallvagnebmagdsepedegited for

oS AL A9 OGP i U5
Sti%4 Ouwhish axses, b unbradgedphis@sphspnipdenyl) zirconium
i nﬂ@ﬂaﬂlaeh%l ﬁleaﬁueumamegé&bw 90Fyﬁlep g%gmgea elt REUghove
r aV| 0| n
e kgl AR B R BREiGE oLt e aglycyelic
ofsysteinyeydésmbayﬁltthembcﬁze IﬁSsEarterbed in the above U.S.
Patents. [00116] O her possible netall ocenes include

those in which the two cycl opentadi enyl groups are
c dAOEs] ed t Hdtherylpossiblei thgtallogemee r mkluge athesa gn ewhicbnthe two

o éygﬁgeﬁ%&f?&lﬁ'dré E&Hleetred%xroﬁglﬂ annQi aV\%nm Ay @%h@ﬁ atom

ups t re ma
%\k@nd@scefhoe@aom with @lrgrowgs to occupy the two

o 6,r8h@in8H0 v‘él)%h@ibs di Sﬁ%lpﬁli@e&alllocenes are desc:rlbec(ij 1nh|U .S. Patent No.

[ n Si zircan i chl or i

o O Nt aRbines b incen e ok B i by i hpride and

brMdge Vi 38/2 &4 )Whldiiaﬂllsclumsdal diatethyllsilyd gt deelr bismidnyd hafnium
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BB AT Y B BENBIAL auion (VRREPETGRT ppn

hakscédsesre hnéqufblagfyl@pmtac}aenyl 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



between the two cycl opentadi enyl ligands to give a

polynmer with elastic properties; and the netall ocenes
waele®siosdosrd in U S. Patent Nos. 6,448, 358 and 6P@BESDAR034648

[00117] The manner of activation of the single site

catal yst can vary. Al unpxane and preferably nethyl

al unoxane can be used. Higher nolecular weights can be

obt ai ned usi ng non-or weakly coordi nating anion

acttly as BP27700EARP 4608V ethdamainygethersat/adivanompgneodllytindelieved
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EP277004, hers. Activat
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B0 "o NG BRGEf thEBe wy P b G S R gy borane,
devhivlatis \fetsnadf intetar edtion e thabbsimcophedydndbipcapolaer of the
ER, ﬂ?’ﬁ’@ r Sedhe | compound
suaglaozlgcg a g?%ﬁg% ﬂ‘}élﬁ%%r ned&%ﬁ?gélgy%% ion by the
abstraction of and incorporation of the anionic group

geor ted fhosad BRboEhRNt Ohe EPC Saed ER4E6 aent invention is

on he EPC used
Lk 0R8 STROM IS pob e, FRGMEED SRADS RIS 6Rbses,
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oon@)rpetﬁteddelref@femh @hmafpeptﬂrpme;z of hkﬁbmatﬁnapxadti‘tw
reference herein for purposes of U S. patent practice.

[00119] To produce a copolynmer wth the required
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a typi cal pol ynerization process conprlses a
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S aril Vet Fhd 'p'?&aa?ﬁio}ﬂ%f) E}gsﬁlﬂﬁle 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 biscyclopentadienyl metal compound to non-coordinating anion of
10:1 to 1:1. In one embodiment, the above polymerization reaction is conducted
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5,374,752; and EP 549 900 &hd 576 970. [00121] The

al unoxane activator may be utilized in an anount to

provide a nolar alum numto netall ocene ratio of from

1:1 to 20,000:1 or nore. The noncoordi nati ng

cdaypacacbn@ sich omonemensaino thergyedsaceutoil | suebdcatalysin system at a

Pérafu?e Bf ﬁéfnd es@dR foctabl Q tfe O £64C1 g&?g& ?(gj'tlg%{lrs to

ound to non-coordinating anion o
1IIthﬁadﬁEd§ﬁ@bdlnent t he above pol ynerization
reaction is conductedby reacting such nononers in the

PABRERIC C ¢ oS00V BI I brofdshat Grdrsigii Gdb piFsee) ipention
hoﬂcrlﬁddsmtlﬂlzmr%gﬁ@teﬂyﬁ Syxddri ifethe I{qﬁiﬁﬂ{ﬂ%]se Bhirtyg sbhi€ion, suspension
roce enbo nven
"R GB one PY ST B ], EGCRERY: AR Bl can also be
pheidiged.s| Whey, uiglidedt imonm, g@wpmslsdm*rsorphbsﬂ lor pluapansion phase
alqﬂ;? {7afl It‘g’lg(rj&l st 9 eBQJaMWu?ﬁ@%écP @atﬁ@??t s¥stems

eutl en-utl |ze

i8S 0 Fa5r XaTISo rld-SorRalsnb. 0. Sl /S 2 SuetogatabMosystares gan also
SMﬁélﬁdlES ofhef “@ﬁrla{oa&d xam%&&% CRr ééxxﬁmesxﬁév%ﬁgers S&Re, for

for ex 057, 475. " Sl

sf&%@”@'ﬁ Pﬂ% Na, 3@33& gb r%}eswqce%ﬁ%myg)&cﬁmn 1gedd without

B umt%mn D the xgpe o€, reaﬂ@men@eﬂs ande e frrﬁfdeedﬁfmh@ctmg the
A at ent pro Se m

o arElibn. s st oRR, e BERE 1B¢ AS SREToF Daighe pilizing o

v syppdrtsdacataly sie systete, e digniflu ohaseg ptdeessp obmpesesz tiei staps of

A%oﬁtra I?gj e@%@é&ﬁs afl d}él\e{gﬂe I‘;\’lﬂl S’th@l éﬁaltygt'ﬁ %y%t% $Y SEI SlRable

util i zi ng .a sup orte
plP&b’énf‘ﬂleéE@‘s éﬂwﬁﬁmi sesting, t‘%lesm@w@n@ﬁ n@:&@tmfsqnﬁ@ of the catalyst

etspytk:@tBr 2titheRhORY h @Meperdthnd shtfﬁu&ﬂ&@bﬁbﬂh@é@&tﬁﬂkhapﬁ)pylene
nd reactin

t bI t di |
itbﬁl’lﬂB ; gﬁtlhgrﬂre ﬁég’é‘gg@’éﬂb’f’g@ﬁé‘n@ﬁ’@??ﬁw%yst emfor a
time and at a tenperat suf fici ent@cﬁroduce an
et hyl ene- propyl en “& S?Oy%? PR HE" ed nol ecul ar
mgg@gg and GrpQ daﬁc%nm eﬁlgggreg’e% R RRN %@éonhsﬁ mer

In accor ance W I'nvent i on

Pl (FRG) compusrsne Rrgﬂcljn%@nmopglgmeg or GpgoRmiemer. of

hWrﬁé”&rmnﬁrmﬁt&@@&I ¥iRhe RmEPAPKES 3Rd cOol HALR.
m xt'ares propyl ene honopol yners ‘and copol yners.

[00124] In certain enbodi nents, the polypropyl ene of
t eoyz4psent Ih Buedih nembodmems@d@rpdlm@;bwewmh@biesm invention

| s predomlnaatlsly cryn%aﬂllng 9.8 ,O [t Vas 9808 t?r|1g| \1/)01% eg%}leerally ?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.



110 C, alternatively greater than 115C, and nost

preferably greater than 130 C. The term "crystalline,”
wa@goossemsher ei n, characterizes those pol ynmers mI/Uk2004/034648

possess hi gh degrees of inBér- and intra-nol ecul ar

order. It has a heat of fusion greater than 60 J/g,

alternatively at least 70 J/g, alternatively at |east

80 J/ g, as determ ned by DSC anal ysis. The heat of

f UODBD]i s defenddil w@n Ay cvidplysiini eempdsitide  For example,

PrPALAR OReyac: Rl PO R ROIARL ) i pb Wiofmer
hcﬂ%w%équaéﬁu% polhpnd P wetglitaicrentiol etheomonomer, heaft least
of9ob/u5y mlgm éﬂ@ REE e Yed. rRatHEEhe PblypRPylene can be ° present

Fdp éex,f;{moifz TP TEY R gbwﬂaclhptb{e Do pf eRlypropylene

hm@okquntmiry pthe pydneen &stempmgulﬁﬁfy casnttlad rpralgyle;cwﬂbhat-meﬁn

arcop 83t §FndJs IS tt oF PGS PhusBimd 1455 JREI S it by avove
t HelOE@I ypd oplttmmatvatyan ab@vepr h@éﬁt and tdlerfativelyofabave 130°C,

Bltact‘éflstFHegF I‘iﬁ& QROL o tl%r beg%éhg %éﬁlﬁc@ OGkR 8pc may be a

ypropyl ene have su

stcéff’é’é?aél@& 1o homppakyprapy ! @@Pomﬂ/@n@n@@h@d&feblwk copolymers as
cq;@@drm& hefeth. | When 8% 409 §PEf i aGhindt? 615 YHEB;ISeré@i%age of
harp .nmel ti above H OC and al er natl .
0 SRR e o B e o hRal Tt 9% by
c IWEH@II aterisdtivelyo®. SPAheS%tlgzr\eagEtg ultﬁ’hatilfe@p%&m% by weight. The

gag%fglg?ae gllphzyafef%s conta%y 2 ot ?‘rgﬁrﬁ%ﬁ] nl Olz)cin %tPlalék One, or two or

cmleytlpdawl mS@elsb¢ cdmdiqumdnwlthmepylme above SPC is
a randon1copo|yner the percentage of the
co nerlzed ha-ol ef n,in the copolyner is,
., up EXS glplaiolgiins maythersglecioddrom @emup gugsisting
b)bf\/‘ahy‘lbﬁe B\ltélfél’-ﬂabéﬂ/c%dll Z&ethﬁ%&yneﬂ@ Bgﬂéthyﬁsti@ne-l hexene-

L M G L MM AT SR R
cdp aleyhptinaxerd 1 Mdltﬁet}gﬂpmlyénerﬂetr{rﬁ)ﬂﬂﬂﬁl]lteﬁeeem&thﬁlpyntel_le 1; octene- .
20N 3 OhSATRfEEY D3R ESE- 1 OBy HERUR FONSh AL

of "et
émtbsdéthylpzntnm ih)y | pedicdiydbuterg- et hypiopylpeetahe-1hexedecene-1;

%&E}lﬁéﬂeﬁ@flt 8Bfene- 14 dﬁ%ﬁiﬂo‘%‘f’e%-qn %nmeth%lheptene 1; ethyloctene-1;
ept ene- | hexe

i me uten
m@@cﬁ ﬁﬁtéxléﬁéni*l die ﬁ*@i@%h@d@@et rarxﬁlélerswo@s@e@ﬁé 1;
ethylpentene 1; octene- 1; nethylpentene 1
di | hex t rimet hyl pept.en X exene-
BT 1 R Bhiechal Gy PhUBEREL, o Be BEREE 10,000 o
prSd}W)LQ@énahﬂ:mativel}déﬁﬂOé -tb; 50000y | withn @npoel§dispersign éadex (PDI)

di I 1; trlnethylheptene 1; ethyloctene-1;
b@ﬁ&?égh b@?&ne 1; diethyl hexene-1; dodecene-1 and

hexadodecene 1. [00127] The nol ecul ar wei ght of the
Si6o128 be Belwesn ehibodifledt 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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L e LA P,
p vaaiight elistetbutaorr AMWID) ec nieasuwds bghvelghsa\relrigeﬂlmolecular weight
DQM(W Bumgg}ea\)gpiggg WoMcular 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 narrow 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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a:ﬁ@i%@ﬁgtr Scoﬁr?r’%onen ma be g?ﬂc Darn¥1 h%p %om%%genﬁpnqay ecdry
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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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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[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)



described in US Patent 6747114B2 which is incorporated
here by reference for US purposes. A "free radical
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Cross reac are " no
generate a hlg er level of branching than those w1th 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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glaginge i rlovist TeRlgrukay Pight ﬁ%onga Bgn, the gndgm c0polymer is

prooptefdpleiedl to the relative anounts of propyl ene and

et hyl ene sites. For exanple, if too many ethyl ene

sites are present, the use of the peroxide or other

f r[@@ﬂ‘ﬁédi calOne: bm'badhnentmf th@spuetsenti mventoms is akilergl preferably
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degr adat | on procedure with the polypropyl ene degradi ng

tqomdﬁq)wer mwl @%éﬁ&i@rerﬂ&bcﬁﬁ%nts ePNBlk Ivemtidd§s I@RreReM to blend

copol conte 00145 odi men
t r?g %g@ Wgrﬂ“i sgr%f‘t% gﬁ’a %PB‘F Spa / Vl%o‘ﬂ'pi}%l fg the
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S SR R 0 s
oobe avefaABMER ofstbe @ompmatwmns is and\dﬁBsof theefadymér ¢r blend of
PR Wat fi? S8R0 héi@ﬁ’lu'é gL lg@ﬂlﬁ[ﬁéé‘c Bt %iﬁﬂ e%%eromde or

s m™-crystal line propylené copo era

waﬂ%er frée adiqalmpatiates, w@éfélureéalt%w @@23@? tb)e MER of the
p@[ynaéaput 3000 dg/mn to about 7 dg/mn, nore

preferably fromabout 20 dg/mn to about 900 dg/ m n,

and nost preferably fromabout 50 to about 630 dg/mn

anf@0egn norsngiteef greaificyerhbddiment &0 directéd Gdgblend .composition

[ qgc]tﬁlc? %Pg‘ qg?&lohcprggychéﬁg HeeCladtdlf Snitil 6E Hnld | OF first polymer

irec
component. Preferably, the reaction product, a modified polymer, has an MFR 50

or greater as discussed in greater detail elsewhere herein.

[00148] Another specific embodiment of the invention includes an polymer
blend composition formed by treating a polymer composition in the melted state
with a free-radical initiator in an amount effective to increase the MFR at 230° C.
by at least 100%, more preferably at least 120 %, even more preferably at least
150 percent and most preferably 200%.



conmposi tions having an MFR greater than about 50

dg/mn. at 230 C, the conposition including a a first
w@eiogosa0szonponent . It i s understood that whilBCT/082004/034648

overal | conposition may i né8ude additional ingredients

that may further increase the overall MR of the

conposition, it is the MFR of the polynmer or blend of

pol ymer s that is referred to herein, e.g., follow ng

tr[@&l% nt wille fepeadisdl digitisitorotetger petowisley andyc e added to the
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her. .s I fic he i_ny L.hcl ud
SRR s bEDRBE FR ki gl dn S e, U uring
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JOBTR0T o'y ke i [ sl T toulhc £ SftfonOE iPQLymRsE fyhen any
e.@rtiotbyf deapélpmepdd yabted pald Richides ﬁ)bthaﬂﬂ]ynmtelted and partially
S S [ oxl d ' 0 .4 .
vml{fl%:lhe%b aneger?ﬁlg, gnc?l é@gﬁgr gsﬁ‘ésfggg #)% E \ﬁ% P 1 nhlt%potr rYVhﬂe the
t Hemperatuiraeiche phlymer krcabiome ith atehmMnes act i ve, which
usual | y happens at a tenperature higher than rrel ti ng
poi nt_of the polyner. Preferabl however, the f

y
r 8B i ni (Ong srampleachfed tsTadde P8I YraehisGat- BHtyieEoKy)-2,5-
PQine’ - Nasahd rm&naMy,Vﬂﬁt:'ﬁbet RdicAPinifilbr inSay theBude a diazo

gg‘i'Oi?ngv?@”d' oy it stuingghd it praofiRehee, ripapsyin an amount

msnfﬁmcmt¢<y\bausdndesg1ydamnlaﬂd1®csﬁﬂd\mmn) is introduced to a
devol atal i zer or extruder, which typically occurs at

an el evated tenperature.) [00150] The term "nelted"

r dfet2]t o t He xeprtii¢ embolimang apblepdrwompisitionriglentified above

p%&y Bsigfulth R uBY! dERIded $hrBBEH Sfhin §<Ei§’sléx{‘§ﬂdl%§slﬂ%ﬁ&h wherein
full malt?d and partially nelted. Preferabl

pchs Yasten ¢ @P%rafl@eprbyﬂ?w’él phadl SPiSHPR AP greAtern é\aarthmxre@t of
t higodsBiRE. aTHIE & ﬁ%fdritﬂy @@ddiﬁ[ﬂfshécﬁb)a mﬁﬁng tife ¢tRylehd)ontent in

p 00151
o hE By PP pE ST B3 B TR aP K fenk s plpha olefiny may
Al dagsen dlte \catsyhnlmng tor pfedoanhad:@l thusi piea¢rdingmalain nedigstbm  and
a cﬂ:{gﬂlﬁgtion. 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.



conmpound, or any other conpound that pronotes free

radi cals in an anount sufficient to cause degradati on
w@g008p08205% i ed herein. [00152] In a specific enpOOUS®NL/034648

a bl end conposition identiB?ed above may be

si mul t aneously degraded through chain scission and

crosslinked, wherein the extent of degradation through

chain scission is greater than the extent of
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ceﬁﬂiaal fnit@RoriBMay IT@I%) g%ﬁwééﬁr nyt bﬂﬂh@aﬁwlnﬁg&ﬁﬁéﬁ? b lof the
pr nits. pnhe n e free
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may be in the ambunt of at |east about 0.03 wt % and

n ter e ht :
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oD REoTSHhe e have IB?}P?&BPH% swa@ﬁélml L1¥he- Masgaarrewly still,

t hige isom@EtY olPiropyles: liavthCameltitistjoit @Fdateiabant BI0P C.

bet ween any of the anounts identified any of the

Exanpl es below, e.g., between 0.33 wt % and .00 wt %
[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.



[00157] In any of the processes disclosed herein, the

second pol yner conponent may include isotactic
w@oiogpsopy | ene. The isotactic pol ypropyl ene nmaRCT/I82004/034648

exanpl e, have a nelting poutt greater than 110 C. Mre

narrow y, isotactic polypropylene may have a nelting

point greater than 15 C. Mre narrowmy still, the

i sotactic polypropyl ene having a nelting point greater

t HAB13930 C. Ipoedsia|speits embidiymenisrof tieydegfadatien process, the first
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i nnunt n £ he
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3§Ug{ cand Tor pwin Spyrafs F%E@W&a@p Hﬁﬁ«@” FRE beigrger than 10
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poVERareates Bt i rih s 280 et SERE RO e SrgnpRlymer
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degradati on process, the first polynmer conposition has
an MFR of |ess than 20 dg/mn. at 230 C. [00160] As
ment i oned above, the secongygakydrer conposition
preferably has an MFR greater than 3 dg/mn. at 230 C
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e mkidlﬂlrvme nins],ude,h doi\/FeRamﬂe betabjilieers e rartioaidadi, dijless,n colatants,

< LR B S oGP T

cefmt axmnmiﬁob@@g@é phenelss hmdrm phipas ramioplmsshatcsan Nrwleating

g@m@@n&”&& b€ @i&ﬁ'&)lé heRivk? Q)elq'ﬂfa'f@ Bnd #lc.230s& other nucleating
itives variety of additives may

iAﬁgsr.t 5&%&6&»&9 bqﬁlap lpyed eh 381 ZgetaraN %@s@?ﬁrbwdamr@ﬂaﬁg@éghly

tS Qr}:]miﬂi’nd pelymdper otienchdiaies sudlo hs Vcﬁipeﬁb\lﬁg I@gérﬁ@sﬁﬁ -example,
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aﬁl}qr%%na neaa Slfc? Fef @Fgl%é%, o%li’ oy 1ncIude f%r exampele Jleamide 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, calcium carbonate, mica, silica, silicate, combinations



nucl eati ng agents and slip additives. Primary and
secondary anti oxidants include, for exanple, hindered

W@ b@aos®52 hi ndered am nes, and phosphat es. NuCPEHUB2004/034648
agents include, for exanpld]l sodium benzoate and talc.
Al so, other nucl eating agents may al so be enpl oyed
such as Ziegler-Natta ol efin product or other highly
crystalline polyner. Qther additives such as

ditbgreelsiang thgeliks, @ther additivee whieh aomx bE, eruplnyed o epbance
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include fillers and/or rei 19 materials, elther
added independently or i nc%?%gggftqed into an additive.
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d |lm@rqygd PEQCesAIL a@@ a bRiterbalnphof dlastis rand Wnisile strength
appreci ate other additives nay be enpl oyed to enhance

i es. i s understood by the skilled in, the
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ar i ing of the T he

AGHRE: B ety sl D TR o ey PRy Sealys Shorelo miKwres) g dhese
| medteriids ompi meetdupp@cESs ichiyh,tsilicant farhetfierfiidwhgpowdal
elastic and tensile strength. [00164] The process oil

is typically known as extender oil in the rubber

aﬂmlﬁéht i on Theaubéese oilihsuqﬂyohlehsieai hextomnof erlaigs tnuafber of
zvg ,ﬂx«,g RS whRRThS! dofbisr 128 ATk bk BlanGRAPGRic and
an rwwthtra MeH)MOmssu

yqgastic ca:r onaceous structures Another family of process oils are certain low

to medlum molecular weight (Molecular weight (Mp) <10,000) organic esters and

alkyl ether esters. Examples of process oils are Sunpar® 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
certain embodiments, it is important that in the selection of the process oil be



or (b) essentially of carbon, hydrogen and at [ east

one hetero atom such as dioctyl phthalate, ethers and
wp@oiopestsr s. The process oils have a boiling pPCTUS1004/034648

be substantially involatild2at 200 C. These process

oils are conmmonly avail able either as neat solids or

liquids or as physically absorbed m xtures of these

materials on an inert support (e.g. clays, silica) to
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i nvention. In certain enbodi nents, It IS | rrportant
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or blend pol ymer conponents maybe nade by any of the
conventional neans known tlstigigerart . [00167] The

addition of certain ocess oils to | ower the gl ass

ti&h&??i on tRF5EMER E‘%Q‘gm"flﬁethﬁl EHIPYS sompopenst |-¢. FPC and
g(SIPij nopyll an fhe&_r‘tder&iﬁ hﬂé}Eilﬁelgﬂé 0?1?’(&1}% mmdimrstﬂ“ plashb‘@ér(?gsn one
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NEFPs described herein.

[00170] Suitable plasticizers also include "isoparaffins", "polyalphaolefins"
(PAOs) and "polybutenes" (a subgroup of PAQOs). 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,q paraffins in one embodiment, and C to C,y, 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



i n anot her enbodi ment. In another enbodi nent, the
pl astici zer consists essentially of Cto C200

w@aansioss, and consists essentially of Cto (RODUS2004/034648
paraffins in another enbodédent. For purposes of the
present invention and description herein, the term
"paraffin” includes all isonmers such as n-paraff ns,
branched paraffins, isoparaff ns, and may incl ude
cykd ivd¥ata HhattVcinspeithes smbodimériteants fromet odfs tad@d widdyin yet

e} KRfboBMUAD S AbhY2 VoFRE 1D 18 Yo hBfhef blubolfment,

fromrefined crude ol in such a way as ‘to neet the

r SHifreia fedesisaie mnge By cPBIPTIgR aRY BpRce WilHim eyt anydgwer wi%

hafgit QesckiBd & EinSui t abl e pl asticizers al so i ncl ude

"isoparaffins", "polyal phaol efns" (PAGCs) and

"pol ybut enes” (a subgroup of PAGs). These three

cl asses of conmpounds can be described as paraffins

' i-n d, cyclic, and nornm

struc %ﬁgl}“éhgﬂﬁPgﬁgg%ﬂﬁereof. They can be descri bed

as conprising Cto C200 paraffins in one enbodi nent,

a o Cl ' ' 0 i . .

THOOERLC, oi Sher iR s b @bt B89 s Hoplich 6t dpbhning

c SRS ARtESttigsd For cxamplpl cdatis f@mics 196 theripeantion mayrhsrhised in the

Wiriariu@achitte OF #y &i8 A6 OBk aRPles it iR @niM ¥hd Qdt

Ww%in a gthegflglen@%}gi nt, angk?}o 1e ; %ei(% ,Zofﬂw,% [ %and

y PR EieBRHYE qpéﬁqgfangnﬁas fangnP %l 1 elaptie Baprips of the

y éhvemnioh her alesrpssulnfon Tmeldfldae pﬁidlilciﬁ. doain lp&k@ iBcluad ﬁf%dﬂ%}/ fabric

o] i.Se any. uppe % 1limt with an ower wt%|jm,t

aeehe BB e el sttty By ers eSS mgas

elaadtdrapesabAdditiondllys e tlasténfaboias efijtisy iwiedidon are useful in the

ARRAhERNNE b1 BARMBO pPRNELA! EARPRL! inffide [RE: EXRP! fomestic
t may be I'n tHe

elastic fabrics o e 1 nvention y use

naigns dabledods, Ay icaheoysrnddt i alseydonismplatedh dhajdthe inventive
dieBHR€E FabiGdyi hﬂyalﬂgksagylehhexaadgr&aaﬂ mrn@_chﬁ]?)bﬁaﬁ of the articles
pkgdUﬁ%éﬁﬁtanpons and pads). The elastic fabrics of

t &9t 9%n are al so useful for medical products.

Exanpl es include nedical fabric for gowns, |inens,

t 8t ndages, instrunent w aps, scrubs, masks,

head waps, and drapes. Additionally, the elastic
fabrics of the invention are useful in the nmanufacture

OfEWI’@Fiwngﬁgﬁm Exanpl es include seat covers,
donmestic linens, tablecloths, and car covers. It is

al so contenpl ated that the inventive elastic fabrics

mago 173k e- up Rt r&&npleﬁow&ﬂeg%gﬁ/gea foseae e WldWi8g general

arptrci)c%ldl(lerse. Secnrqei:lp El%ngekc)io%glh system cLo%%ining 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



Exanpl es of Fi ber Formation [00173] Four exanples were
prepared according the foll ow ng general procedure.

wab@sqedos2 bl ended resin system contai ni ng FPC BCIUSHE/034648

was fed into the fiber spiahing extruder. The fi ber
spinning was carried out in a conventional fiber
spinning |ine under POY (partially oriented yarn)
mode. It was equipped with a two inch dianeter single

sopesd was ingthased e theofibesrbreakl gepurreds JrhetspeedemWMde the fiber
| \"’%'ieefl(egc&lﬁeé wfé thepﬁaaﬁmdmlsgﬁm?f@ kNeRhSof Bt @%Bﬁ?z“@ same

ol ymer to a spjnneret. JB¥ nneret cont ai ne
c@ﬁ@qeﬁ%mré@eateéébwemeﬁ ag e@l’fe&ag? resding ig reepfdetne
nol ten polyner exiting the splnneret mas quenched by

the cold air S‘%@gee? and E‘{P speed of 60
ft/mn. The quen Eh>Rt ig’ﬁ
nigFdiaaspingi@g r ol I (or gpdert) V\/mcn can[pbe varijed fromO
tp 5000 meter/ m n. To|neasurg thne mexi mum splrn‘rrr‘n‘g*
speed of the sanpt e, | bRl WExamiplt B | BREples’ TESampIEs
C [Pl adHpordnt 0. 6 gram ot e/ The speed—of jthre—godet
wsrs—hm-eased—m—mr—y—wbﬁ—d—im easesghheFbey
speet—and—reducegpter Fhgr—otangi et Thespeet—was—
| pereaset—untiigphew-ber—br ak eceti+ety—The—speet at
NGl piohhes T PeF—break-eceurga—was—tHhe—Faxi-Aum
fm—ﬁnmg—speed—ef——mﬂi—s%—e—lﬁe—sawe 35? gf‘eisi?_sl S
rggg_r_d_erle : t:a 1%%rnl:ﬁrQni2ri nl:llohpr
i Example 1 EY 4llp 2 Fylg 13?9 ?T%é% I"12§f16§| bnd
S XANnn Y Xanpl e n
C?&%gm%& 0 80 %[20 10 % SPC2 20 1 Blen
ptaperties %t%erﬁmf 35%95 el *2°H 1j /&% 2rd feP1) |20
1p 2 16" RARAFHYIARRN 39 1258968 128465 Fi ber| spinni hg
pf operties NEFICHPERBRL ab0rPE 45050490 4560450 |ous(R
rate, gr aivachei fwragle€htifnial |60t | 60 K/hinH 60 ft/okn +
Maximum spinning speed, m/min 3280 42770

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

SPC1 : PP3155, a 36 MFR polypropylene homopolymer manufactured by
ExxonMobil Chemical Company

SPC2: PP3505G, a 400 MFR polypropylene homopolymer manufactured
by ExxonMobil Chemical Company

ke
ek
Examples of Spunbond Fabric

[00174]
following procedure. The spunbond system uses a 1 meter wide single spunbond

Spunbond Fabrics can be produced in general according to the

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.

[00175] In particular, nine examples of spunbond fabrics were produced.
The polymer blend of FPC and SPC was prepared by melt blending the FPC and
SPC in a single screw extruder including pelletization to produce pellets



Quench air flowrate 60 rt/mm60 rt/mn 60 it/ mm 60
rt/ mm Maxi mum spi nni ng speed, nfmn 3280 4270 FPC.

weopslyaeer of propyl ene and et hyl ene cont ai ni NBCT/B3%004/034648

et hyl ene, 20 MFR. SPCl : PH8155, a 36 MFR
pol ypr opyl ene honopol yner manuf act ured by ExxonMbbi
Chem cal Conpany SPC2: PP3505G a 400 MFR

pol ypropyl ene honopol ynmer manuf actured by ExxonMobi |
Crremiaang Sstpmokenizap FES afd Spunbbvevesbr dry $legd FAFPC and

St Fakh BlekRA £8 ﬁaom%ﬁ ) aﬁengmde%?%gl ganbond

to the foll ow ng procedure. Th e spunbon system use
1 hregess- (i thes §45ﬁg1‘ ECTEV| drap@grgoor faixgeh eapabiligy tsogapprally
Reiréfentb@suer GrbH. The nelt bl ended or dry bl ended
resin systemcontaining FPC and SPC is fed into the
extruder of the spunbond system The output rate can
(r]I dAGE76] r om (lhe ¢xonidedt ofj thendpuab@idnsystend Sleliv&iém theOhorhtigenized
n ndj
Siiaalf ot d B AUAE w8 RS T BoREN Hohlra o ThE B deam.
polhgptpiip PEam élaﬁcﬁmpmllylﬁ’@bfsa ] metb75ry1d¢ meqb@rguiar ispameret having

n 'a ro?diﬁﬁlpl e@OU@f hagun @9519 hf)l% kH’a'dcaS di’éﬁ{e?erp%fog § clﬁﬂ:] TRE molten

5% f FPC and C was prepare
bIP@ angtgthyasd Wf@lga SF’@qu‘ﬁ Wass ma@c}ae% @néwir@w rd@ﬁ@r into fine

| fbeticbhyntheold ﬁt | 78k ig@hched BAOHBEE Ralvhaites %&@ﬂéﬁoaﬂed ona
wel | .honmoge n| y4 g)PC and E‘Eg% wever, a.dry blend eg

P BROViMG DR ReD (EPrRing Biebhdt oMM Pt 8f MobPRYeh frp. The
t mbendedudeb wis thea pauedodught ec eslsnddr nrollhindichase hedted to

S %hg d[élgrh ?r/ Irg ﬁ@%}l{;}gﬁ(b%eef @%ﬁ%ﬁl tht ¥18:f oq tﬁg calender, the
spﬁmbmsj amwle@lmrdw sep, tand theo elesfity 2fdherfibeewas entsnced.
M ldnc® UAP boﬂﬂéﬂ%n%'véﬁ/ Pa.‘i)ﬁ@ 1§ QQSHED hﬁﬁﬁg?@{)df Qf?étcﬁa%llﬁy @nd low

spi n beam The sg beam had fprOX|

wiPgEngnegt sehqlipble 3 cantaps pdditinaa); ﬁlgl%wep%mpw @llywa.ooo
hol es. Each hole had a dianmeter of 0.6 nm The nolten
pol ynmer thread exiting the spinneret was quenched and
drawn down into fine fibers by the cold air. The
guenched and hi ghly drawn fiber were deposited on a
novi ng porous web (formng web) to forma nate: of
nonwoven web. The unbonded web was then passed through
a cal ender roll which is heated to approxi mately 200
F. As the web was passed through the nip of the

cal ender, the




fi ber was anneal ed,
elasticity of the fiber was enhanced. Hence,
whemndestoapnwoven fabric is elastic,

stretchability and | ow perd#anent set. Table 3 contains
additional fabric properties as follows. Table 3:
Exanpl es of Spunbond Fabric Exanple no. 1.1 1.2 1.3
1.4 1.5 1.6 2.1 2.2 2.3 Resin fornulation and
properties % FPCI2blgB: @@aﬁl@lestbepurﬁmné@aB@c 90 % SPC **
2_; 20 2020 ')n ’)J il"? u 4_0 Iv.]g\ _%7’7') 29 ’)\ 23 2 |
o1 o E5lers v by i adn (Bng malt\@n 285 35 20230[14% | **
10 Rginfgppugioyrs 141478 141473 141473|141473 141473
144139 PPHAY39 140139 Processinglconditiong melf punp
rpm 9 9°FCi4 14 1430 O 8 olit Sut] &P am BDI ¢/ M ng 602] % 90
0/2 0.2%C3% 0.3 D.200{220.2 002|suaet jonro bl ower (rpm 3400 10
1Lt59 utf;ngllsy 11553 17863 ts:wzgub%gu )b2§:0 TR azy NPy 1
1P Ijhi- 1![\.1]1. d. 9 1;19 \i J."s'% = 9 1.;23 Ertruder
plesd] émm;{?“ PR be 0 03 oo W1 bo by bo I bo g o ahoT 10 | 10 .
1045 D| eMpr essur =141‘H§i 14349 | 1ot - 04647A¢ b*“zi?é)zsmws XO 894013139 | 144139
404 rSesseycosqided, | rpm b4 55|54 80 82 82 27|30 32 Quenmch
a r tmp@gpa,%,lgre FAI43 44 b 2623314 231438 0pper 9
ca . F— 32062101297 5’:1)/’"‘8 ”“" 20‘8
1m9“i|"§t7gr‘”‘1“6181f/‘f‘§‘54 1087 18157 20s T80l 180/ 1765 < bt Flci ud 2 | 02
Lowerctentetider rpl $40t enp® | 2138/ .264892L51/1820.' 17865 288 | 1169 | 1205
215/ 209ind 85 75 [18374174151076/1389 | 1FB/ L7B101Y @076 1854 | 1580 | 1529
2” @@gg&gbs%@qgw : 1;&}{_60 396@L‘3§2ﬁ§~>|2$25 mﬂ)f‘ fﬁ'ééas ,?qu, E§97 1045
3l 50 TEUSVRRHS 4 DY 4 g¥90| 2B 11492 40; D@gk e T [ aw
e| ongat 81 PRD, b6 163 85ﬁ55.64114§%4 180. 4 $44)4% | 30 | 32
15Quefch D GmERBre 2271 Peak tEnsgi be, |Cy | bgs 2] 323 4/591 1] 823 18
3| Uppek cateddeelikentd. 15219206 B218209 82157808 K2 18200 @@ o2 0190/186%80/%81 | 180/180 | 180/179
196. 8 »@&%wdl 155.8 213|184 196 287 298 292| Note] Mel{
t eNPRY Atidd 1 emp N[ 1520k E3161805 | 2161bok [ 35/208 Figs/ €751 KA | P69 | 176/170 | 176/176
| | nearF: ietfrethal Ca
Fabric Properties
Basis wt., grams/sq. meter | 65.7 68.9 353 70 35 70 62 62 98
Peak tensile, MD, lbs 339 | 832 | 3.02 | 457 | 188 | 932 | 118 3 4.75
‘Peak elongation, MD, % | 163.8 | 155.6 | 114.34 | 180.4 | 144.41 | 1554 | 19 198 | 224
Peak tensile, CD, Ibs 232 | 459 1.8 3.7 127 | 61 089 | 179 | 2.98
Peak elongation, CD, % | 196.8 | 189.1 | 1558 [ 213 184 196 | 237 | 298 | 292
Note: Melt temperature 450 I and calender roll pressure 100 Ib per linear inch. Ca

in a single step,

and t he
t he

havi ng goORICT/US2004/034648

&*

MFR.
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ExxonMobil Chemical Company

Examples of Melt Blown Fabric

[00177]

processed under different conditions and compared against conventional
polypropylene homopolymer of comparable melt flow rate range (20-40 MFR).
The fabrics were produced on a 500mm wide melt blown line manufactured by

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

Table 4 shows two inventive examples (Sample A and Sample B)

Reifenhauser GmbH & Co. The processing conditions were as noted in Table 4.




FPC. copol yner of propyl ene and ethyl ene contai ni ng
15% et hyl ene, 2U MFR SPC. PP3155, a 36 MFR

w@oiogps0py| ene honopol yner manuf act ured by Exxeeiviokiob4/034648
Chem cal Conpany Exanples df Melt Bl own Fabric [00177]
Table 4 shows two inventive exanples (Sanple A and
Sanpl e B) processed under different conditions and

conpar ed agai nst conventi onal pol ypropyl ene
hdA®L8] y mer Tfe podympen blpnds ofefamyfle @Mﬁncggmpla@ svef@prep@red by

NFIB%u bEH&i bty | Fpe aﬁ@@@o%oadaﬁg@ s%w%é&gggongugﬁl&%%zamn

|ne manuf actured b enhauser
prt@@é@@% pelein gprtpine w&ﬂiwgsogﬁ@@% FPG apdpyRC.4 Hoygyem)a dry
TherObHFEC ahl §PESmAY boaP benfe@Bfld FAWEQIP WY @e extruder of

pr nelt bl ending the FPC and SPC in a single
éﬁg Ei’é?‘%ﬂ@’i"cﬁﬁcl udi ng pell etization to produce

pellets cont aini ng wel | honogeni zed FPC and SPC.

Hﬁgﬁ/@j} di rec Iy |EF688?418§% V&Elztal‘a'e%l:;1 Oga%/ be dfl'%/ RS fth

prmodeblown| 90der9] Aftee thcabqumblelmlebbepeml@dsanvl/dmmogemzed in the
| R EAGYC %g?' @ th% r‘s‘?leﬁXtaﬁHdQ%teg{ay &t m?l{x %ltr‘a&%’r delivered the

pr ocess. ter the pol ymer
hdwapeenized) meftenh polymer Jged mels RUénR» he @heé‘?h\’&rﬂﬂl the molten

eXoBfhd! to Hl@eaﬁlelt%ﬂkﬁvrﬁdfer ugRrdiél @bﬁs‘(ﬁécﬁé‘f 4 "@ah £MYoZB8ribute

it SEE i chndortbs Albisinaing Wil PG of he die. The

Ctmﬁitemtlﬁﬂiymér lead"filcsdd lit&hﬂ&Wed tothdi di¢ tippwhieh i Bagi®dlly a single

8{%0%'1&3 ifa tn%sna(gme?t tflé’) L I?l?e f‘ E)) Odé/agll%.l’)}: g?a\gg%lgﬁed\\%ﬁdéa&m in
t allaln@eldl Bhat mpltenmlwhen @umthcadlép wasattsinugled bydhe bigh velocity
C R \Mll@fl Hseﬁea(e'aecl) tneiftlJ tHYR e?atureT% Qhecﬁﬂ%ltleﬁ 35%1{%? at the die.

each hol e was 0. rrmlnarg

exiihe; 3y Wap Supp eedml@s a C&m@ﬁ@% dgatsg anddntpdiced éP dﬁqa die body,

arﬂ'ho‘éé'l Wwhb dré skigiad ﬁfﬁjtﬂeoarﬂﬁ@rfahﬁﬁars@ﬁﬁ tl{eeg@ﬁfa@tséitr @p @§ the melt
I Was

nol t t
L Hoooplsest “TeTa el whirs f Roinat v iaet Doy o sot-
Thhasle ofie die aipswad bled setrattth® nant Tarieall@med tharaimiot éxit fehigh

\?m%gﬁ’ ﬁ#r and tatt%ﬂ&laﬁgn %Pﬂ}erﬁ%etr b[lhtgvm)ep ngggﬁ,}]le (Ilg etltpﬁ\kzgs gc?e%uated

bdut Wof thte Het direangdjthenguenghesbby he ambigntgairmlha medt blown fiber
aly R JJPI%C@H bn ttIQe rﬁeﬂllhg ﬁbro‘ﬂ‘s QQIt geirrﬁﬁlgtb\élt?{bq‘o%m tlae nonwoven

atte ation r exit

t ipelialoway Wé‘hugﬁ‘@ dvqb. lP%dt Sqiﬁmﬁwestwagthaﬁhat B9 %ﬂeafmhbondmg was

quequiread Ty web6vasniineBite@for thelptgysival I%ro ged) fiber was
then coll ected on the novi ng porous t (formng

belt) to formthe nonwoven



melt bl owmm web. The web had sufficient strength that

no t her nal

wo ewseskofnr t he physi cal

bondi ng was required. The web was then
properties. Tabl e 4: BExanpbm84/034648

of Melt Blown Fabrics Resid8Sanple ID Sanple A Sanple
A Sample A Sample B Sanple B Sanple B PP3 155 PP3 155
%-PC * 60 60 60 80 80 80 0 O % SPC ** 40 40 40 20 20

20 100 100 Fi

Processing conditions Rate,

nal

MFR 25 25 25 23 23 23 36 36
kg/hr 7.2 14 21.3 7.1 21.3

121.4 a ' 0.2 0.6
06 02 0 6 ey T AR B Nich Rloaltrdbrlss 2 0.8
Resi 66 166 Air pfress, mbar 100 100 100 100 100 189 99 (99
Al rSaJlﬁHrD :mg g@@p@go Sé‘%%%aéémégé gagélegtm nl_%h pﬁ{pkB PP3155 | PP3155
L?L‘ZEPC*"niT’” 0 58 150°50 had200 28 30 Evbric | O [ 0
Pr 6pCT es Balsi 0wt |, A% anb/ <4, het@r 93 ¥4 6 B8 0100 | 100
80 FBaMFA CD br eas forces b| 0.234 0.58 0[/5930. 46 3. 4% 36 36
Procksifb Londitiohe 1. OF u.)rrifeak erpngati pn, % $3. 3 8P. 86 74. L
17692171 23124761441 556D eai-#epe%, b-0.98
0 8% 55 ( ad20 55 A 20 3260 b peak éftngattlon| 9% | 214
B, gap/iplpiminy 710, P2 171. 88 1p1.084 [19.026 139.651/804D| 02 | 06
bragakw.sance, [b 06684 0. 86 O] 71660. b4 166 51 Qed B. b5 1|86 166
T L, i poile P P2 RO e 38 |
0. 750068 4. Jo 3766 |MPpeak &Ponpaf¥on] 99%1]52959[825 | 25
SMBRmYID. 44 (14249039 (1020 82| 129D. 7 36%83 Nee®e: | Ai2p0 | 290 | 290
ORGSR BT e 295 45 T Tsf eMpeTaTule YO0 Cand| o | 20 |
o T ooyl bao. anl o e copt ot o b 150
Begisto AF@Re. M) |VFRP *f SPIC. pP3e55| 836 MER | 80 | 82 | 84
golbyegrioEyb end homopol yoser [ 0Q#80] The f{abric| o041 2.86 1.84
CHEORBbLARS %1€ POT 1 €oddN [FIAYT €5 136.BNY 121231 ¥ 02876 | 1441 | 556
%ﬂJpeak?d?cte, Ib 0.98 0.87 1 0.65 0.68 0.55 4.29 3.69
CD peak elongation, % 81.04 77.17 7012 | 171.83 | 16184 | 11976 | 135 | 51.84
MD break force, Ib 0.84 0.85 0.71 0.64 0.51 0.5 316 | 1.85
MD break elongation, % 63.53 62.39 5632 | 18679 | 150.58 | 10554 | 1207 | 39.9
MD peak force, Ib 1.03 0.97 1.06 0.88 0.75 0.68 429 | 3.66
MD peak elongation, % 61.52 59.8 5462 | 179.44 | 14439 | 101.82 | 1117 | 3633

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

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.

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




that the inventive fabrics have a higher elongation

than the conventi onal PP honopol yner fabric. The
whe@hes208t ongati on and | ower peak force are i NPCT/HS10041634648
of the good elasticity of #he inventive

fabric. Exanpl es of Chain Scission Process [00181]

Chai n scission was conducted in a 96 mtw n-screw
extruder with L: D of 51:1. The liquid peroxide

( LErperdes df@haay S¢ikaadm Bracessm . Aut oFi na) was injected at
the throat of the extruder. Typical tenperature

profile for the extruder was set at 300 F, 350 F, 375

F 0B8] F, 37Cham s@dsgorrwasemdpcted gpa RO rqm@w@zs}crmw&twt@r with
Wﬁ!§rDt bespo p]?l{eell\"/iﬁ_.u&tﬂéi/dx@dée ‘iﬁb@ﬂu’xyﬂﬁr aPRbRI Mo 9ALRFMaYowas

at 23 avail able from

h
SRR ekt o the@atrugmsﬂ@wa?mpe@@emﬁlséor the gxtruder

RSPk, B8y ap o L AN e sob e

conpositions and MFRs are shown in Table 5 bel ow -

g A R s o A e e T
PPetY6sthylene snd 5 WER &t 2%) Cigfedbavailpble(fpm HEsxealigbid gthemical
8L, 13t UBNIC AR BUIY aBmBlshtaeiaé %ﬁfp% py'f’érféd&fcﬁs MFR

23 42 57 136_217 12713
1@%&@3&)@@7@3’7@@8@ ééef?@ab%lﬁsuw K. 3T1§ ‘%‘e@ compositions
Lume KRS &e shewmin Oabld Gdbellskl 1200 2000 3UOO0 on al |
polymers)) MFR (dg/ mn) 46 62 103 145 246 4U8 Exanpl es

of Spunbond Fabric Made Using Chain Scissioned Pol yner
[00183] The s]EalvﬂfbiInExirajﬂesUsmgﬂ}mhl SuissimsPooesduct ed by

a ei-cofil~2 -spunbond—-l-ine acated

1 _np ef—~—\
UQI II\‘J A L LILA 3 IC ﬁﬁ:b L
at the Texti]e and Nonwovens vyelopnent Cente

( TANDEE® at t he Bhi ver si86y of85Tend8ssea85 Kndrvj Bbg, 85 | 85

£ 1 =~ nhaoand HdAnccd H H N

ISFI C LI T ullULIILi U J T . 7 ]lﬂs LA
tEe mgustry and "Fs f am 1rklgy tt%gs_e @Eo ar e ggﬁ I é(sj 15
Luperem0bipm [The det ai | %Qoth@(bro%ﬁé)ss 12004 2909 PBed| 4000 | 6000
&aa1l p&YymeR) t hi s pat ent

Product: 23 42 57 95 136 [217|330[ 413 | 670
MEFR (dg/min)

VMZ2000 7017077070 [ 70 [ 70

ESCPP3155 30130 [ 30 | 30 | 30 | 30

Luperox 10T (ppm | 200 [ 400 | 800 | 1200 | 2000 [ 3000
on all polymers))

MFR (dg/min) | 46 | 62 [103 [ 135 | 246 | 408

Examples of Spunbond Fabric Made Using Chain Scissioned Polymer

[00183] The spunbond fabric formation was conducted by using a 1 meter
wide Reicofil 2 spunbond line located at the Textile and Nonwovens Development
Center (TANDEC) at the University of Tennessee, Knoxville, TN. The Reicofil




application. [00184] The spunbond fabric formati on was

conducted by running the process at the constant
w@apsioszasy out put rate of 0.2 gram per hol e pePCHUSDE034648

(ghm and at 0.4 ghm For &0given output rate, the

quench air blower rpmis increased to maxi num before

the fiber break occurs. The higher the bl ower RPM the

greater the draw force applied to the fiber at the

f ispanbadid prpaegs isrmvidelyneset he thef indestryt andl i ifareiliar g thodsewho are

di RITRHSH- thé akd. n%? fdeRfr of! 'tlﬁ:”ﬁto@{sls 313 Ql‘éét‘}ﬁ)%flaeaﬂf’err‘%n this patent

uni f orm nonwoven fabric. The follow ng polyners were

us®BHCaPY per oxi de Resin Resin ID used to CR MFR

control 0 23 1 200 4 1 2 400 56 3 800 96 4 , 1,200 135

[ Figure 7 c res.the maxi numdraw force that

ciﬁ&@]} appl i t ﬁggfﬁ & ?Orlﬂ?aﬁ‘BPeW%S § tqdhgyfquggllng the

dippomkest thd cantint sapifidre oatpudidié ef @D igram ppiiiols ﬁélemitﬁlitdl@hm)
ou

gl DY L B A Dk OB YR
h |Ig¢1®munm%@’© Iﬂ_aﬂ' ﬁbﬂ:ﬂ' lumlawo_urs,. Thaehig]am rthe blosier RPM, the greater
MOG3N Yol ddBpBhic fothe BbeSktfc ﬁﬁémﬁm(@gﬁmﬁsmg AEFObd the finer
therr elongap ona cﬁaracterlstlcs gure 9). e

r dbeifiber digggisrt Hatfinen fibae dipgmetes msodices armoteaynifsmeperiwpven
S Ghisisd. onRdollowigtionitérs MeR @d: the resul ting pol ymer

has a substantially inproved spinnability as

denonstrated by it's capability to sustain a higher

draw force HPM pdbexdden aResbr e uni f orm spunbond web with

a finer fiber dianeter.Table 6A: Exanpl es of Spunbond
Fabigeg, XaRbfio®® 1.1 dgg 1.3 1.4 1.51.6 1.7 1.8

Resi n ormul ati gn and prgoperties % FPC * 85 85 85 85
85”8 85 85 9% SPC ** 15 15 15 15 15 15 15 15 MFR 23 23
23 23 41 41 41 41

2 400 56

3 800 %6

4 1,200 135

[00185] Figure 7 compares the maximum draw force that can be applied to

the fiber. Figure 8 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 results 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.



Processing conditions nmelt punp rpm9.3 9.3 18.6 18.6
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W@O200505205D. 2 0.4 0.4 suction bl ower

gram hole/mng 0.2 0.2 0.4
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350 580 580 210 210 390 390 Screw speed,
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psi

350
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Upper calender roll temp. F, | 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
F, set/actual
Fabric Properties
Basis wt., grams/sq. meter 71 38 75 38 78 41 75 40
Peak tensile, MD, lbs 9.0 3.4 4.8 2.0 11.6 4.8 6.6 2.8
Peak elongation, MD, % 225 198 221 210 205 181 199 191
Peak tensile, CD, lbs 52 2.2 3.8 1.5 6.6 2.9 4.2 1.8
Pf;ak 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 -




D e pressure, psi

54 106 105 Quench air tenperature,
tenp. F, 180/180 180/180 180/ 18PC1/887028@B4648

tenp. ,
Fabric Properties Basis

W@ 20084052952 r ol |
set/ act ual
178/ 168 178/ 168 F,

160 160 300 300 Screw speed, rpm 53

Lower cal ender

52l |
set/ act ual

F 56 57 57 56 Upper

178/ 168 178/ 168

wt., grans/sq. neter 74 40 73 38 Peak tensile, MD, |Dbs
VD,

9.8 4.4 5.8 2.6 Peak el ongati on,

Peak tensil e, ,
CD, % 254 185 24

261022
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9 19 17 16

QﬁTcible E>C Exanpl es of

32.4252.6
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Processing conditionsinelt | punpirpm ¢
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' P00 R AA008, 3016, J009, 362
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Quencholag rir hrenpel @56 ¢,258 53066
Uppernicalarder T ol Teol €My T, 306817 380
18611801 806/-180—180{ +B6_ 1801 1861 1RO
s S&ew s ?e , Tpm 53 Vsg 106 15
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 roll 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 44 5.8 2.6
Peak elongation, MD, % 187 184 202 188
Peak tensile, CD, Ibs 5.9 4.6 3.7 1.7
Peak elongation, CD, % 254 185 243 222
Tension Set, MD, % 19 19 17 16
Tension Set, CD, % 21 25 22 22

135 135
3 9.3 18.6 18.6

ré?dhole/mng 0.2 0.2
4 0.4 suct ion bl ower rpm 2461

61 cooling air

9253024 3010 3009 Die
Tob 250 250 250

102 104 102

480649 59 58 56 46 48

180/ 180 180/ 180

180 180/ 180



WG 24055206 |

Lower cal ender r

met er

ol |

tenp. ,

178/ 168 178/ 168 178/ 168
178/ 168 178/ 168 178/ 168 178/ 168 178/ 168 178/ 168 F,

Fabric Properties Basis wt.,
79 39 74 38 76 44 75537 108 Peak tensile,

VD,

Ibs 10.2 4.8 4.7 2.0 9.3 4.4 3.8 2.0 Peak el ongati on,

gr anmsPGIUS2004/034648

MD, % 163 136 189 158 168 163 179 172 Peak tensile,
CD, Ibs 5.3 2.2 3.12.14.7 2.3 2.51.4 4.3 Peak
el ongation, CD, % 203 175 209 168 205 204 203 199 226
Tension Set, M/ 2By 2318 okPFai22 Tension
Set, CD, %30 3 of
Mel t bl Bxwaplelrabr i ¢ | Made |Us2ng Chail n2&cijsgsoned.sPql yrrenn 2.8 2.9
[ OURBHlorNWidld @ 85/ 15 blend off visjamaxy (85%) andg
pol ypr opydtene homopol yner (PP31%5) was chain
SCISSI onm*t 0 a h| Wer NFR|T @5 € algyat € gb rrpr de JERE 1[N g5 85
oy o ey |
S|pi ]IIIaU Ly and 1 petrtie for—prett—btown
no mmn\/c(lngpbr ocess jTl'ghl ! hﬂﬁé‘l\l\l shows thelresj( I\illi-'R 15 15
and _per d&f"de used 6 prdluce’the AP ghePSMIRBuilt &5l @ 135 | 135
f or Ptobpssingrednditidnd oywn pr ¢gcessjTabl ¢ 7. PPM Resir peroxijde
ResI nmeli?pblﬁﬁgmfor CRs MFRoYVEZRE U 83 PLID 4U934 1 11g%S 19186 | 186
P o19) Ao TP D00 gy 1838 PETD 2698213 1‘,18
PL Tﬁtpgtrﬁfﬂﬂ@%ﬁl 2500 PL TR0 2000320 : : 4 4 | o4
" 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, lIbs 10.2 48 4.7 2.0 9.3 4.4 3.8 2.0
Peak elongation, MD, % | 163 136 189 158 168 163 179 172
Peak tensile, CD, lbs 5.3 2.2 3.1 2.1 4.7 2.3 2.5 14 43
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]

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:

VM2210, a 85/15 blend of Vistamaxx (85%) and polypropylene
homopolymer (PP3155) was chain scissioned to a higher MFR to evaluate




1827 PLTD 6000 670 1828 [00188] The trial was
conducted on a pilot nelt blown line |ocated at the
waeoosios®sand Nonwovens Devel opnent Center ( TANBECZUSHD4/034648
the University of Tennesseé4 The pilot |line has a 6"
wide die wwth the hole density of 25 hol es per inch.
The air gap and di e set back were set at 0.030" in one
test and 0.080 in another test. The nelt tenperatures
wekabledBO F, 500 F 530 F and 560 F. The output rate was
set at 0.4 gr r dieg per mn. for nost of the
trial. The di 2?18!‘“900' I ectgglrr?dl stance was set at 20".
[00189] It wRere®sderved that the higher the nmelt MR

sarggseiﬁ Ibavased fOPBR PMERSSI Ng tenperature and the
Jg/F& sanpl es favor h| gher processing

m? re. HowWever, 3hi gher MFR resin (> 100 MFR)
resu?l_'has t he adpant age emer the | ower MFR because of
t he i@f}ir processi ng tenperature and the | ower die
pres . The fabrics produced fromthe high MR
sandPleED posses80ood fi b&6 formati on and
el asw”:-)ty Table 8 Resin D Ppm Resin MFR Fabric: M
Fabric:  MD Air peroxide peak force peak perneabilit
used’lbl@| ongat chB/%’r@ % sec PLTD 1817 800 96
2.211446. 11 61. 25 Jf LID 1818 1200 lib I Ab 159.77 63. 42
PLI 9 ZOOW 2.22 134.39 34.U3 PLI D 1820 3000
330 "% 105. .97 PL 1827 4000 420 1.81 92.6
37. 68101 D 1828 600U 670 1.87 49.5 44.23 [00190] Al'l
patmand pz.%t@& appl i ions, test procedures (such

met ho and otfier docunments cited herein are

ful I ¥82thcor porated by reference to the extent such
di sgb o,lqyre IS Mg ! ncons‘gf%}ent with this invention and
for alf Jurlsdlctlons in i ch such incorporation is
perm83%d. [00191] Wien nunerical lower limts and

nunmgsli@l uppegodg mts agm i sted
1828

[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" wide die with the hole density of 25 holes per
inch. The air gap and die set back were set at 0.030" in one test and 0.080 in
another test. The melt temperatures were 480 F, 500 F, 530 F, and 560 F. 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.
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compusitiom of —a potymer—setectedfromthe group
consi sting of honopol yners of propyl ene and random

c rs o ropyl ene,, the pol yner having a heai of
(L A (R GO GAERCepTOHIETS, et arossgugs Zsuah gs ASTM
s tnesthads@ gl athgp rdopythane cited/drainl areifiilly, inam@omteldgorterence to
c ISl fr % & % i ght based. on
t AP AR S&é@k@g et To i fod MY AR ATREnaR B an
p oVysdeqtions irhvbigH sudf inperppxatiends pasijttask s; wherein t he
first and/ or the second conponent has undergone chain

sci ssion, and wherein the ngnwoven fabric has a . )
pdPOMdnt  sVher nymegigal kaveer digaits bpumericahepnes himitpease listed

f abrdi, rodges fidhiany, loWbEliMitRo bﬂﬁug%i' Meieft cofbmpRtdd oM
| ess than 15% 3. The nonwoven fabric of clains 1 or

2, wherein the nonwoven fabric has an el ongati on of
f (001h92] eat erWhibarthel H0%radve Ehdodimmamtsy ofi thalimventiofi have been

cl-ai i 0.1 Falelc i . . .

ik VGBI, TSR SRLEL 0 ST
ayilldre anparept éxand Ay be agadily mpde by thashskilledviovthn art without
f AepArEingl EFRNShE 3bRE AR SRPE WY heSn9BARA! OAccordingly, 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.



6. The nonwoven fabric of any of the preceding clains,
wherein the first conponent has isotactic
war@sesosgul ar propyl ene crystallinity. 7. TheP@DDS0€084648
fabric of claim1, wherein3he first conponent is a
random copol ynmer of propylene and from8 to 20 wei ght
percent polynerized ethyl ene based on the total weight
of the polyner.8. The nonwoven fabric of any of the
preécAVIRg cl ai ms, wherein the first conmponent has a
h uskon. as determ ned by DSC of from3 J/g to
1%?§%cga%%'(ﬁ{e§'nonmven fabric of any of the preceding
claims, wherein the first conmponent has a nelting

_F?_ﬁli.nt @&n@ﬁ%?éﬁ'bﬂasﬁc H]fﬁd@ﬁ&no{ bltéﬁ@mrﬁ&is% :0 7O|C- ~10.
e nonwpven fabric of an i ng .cl ai ns,
Aher of T HECa P oA AT RS Ta S 6 B e bmacon the total
]gli g tri b\uéi'gbtrbﬂ‘m% Msnﬁpcfsiﬁdncxrﬁngpcﬂymler delérted m%&iheh@gm\ﬁp‘wxﬁbisting

abric an t he.preceding,cl aj ns erei n_the
forot © SrnsiiheRime B BBHREAt Ay uflol soptiihl Dewidytene, the
anount wflyrtheoimviig 4 bead 6f ustoraasdletdrmiselcynDSCorfilessehan 50 J/g
is pre togd 25. , 5 w% based on

P sﬁ%ﬁ@l@?ﬁ?@geﬁ c%&&’lﬁh 4nd 9

the tota 1posi tion.” 12. The nonwoven
f abri c ®¥ecany conpensat perapiadns §oat 33 %go Whebriwsighithasadhen the

first agghSeGEMdoL HPERBPSsicH f SHBipTiead JfolyRBabh blends of
sci ssi on. ]13. The nonwoven fabric any of t'he precedi ng
cl ai ms RIARYERTPYHECHS) end has a MFR of greater than 50

dg/ m n.whdreid3e first dandidretheosanore rcon@idnest @hs amndlergbne chain
nd has a nel

the precedi ng claiLns.wherein the bl e [

poi nt - Boioan 2 SLRER i TR aR A Batad peftoffip} gy from
any of lessehur@édi ng cl ai ns wherein the blend has an

et hyl ene content bel ow nole % 16. The nonwoven fabric

of any of the preceding, clainms wherein the first
cdrponehite pepsvoysn Nricod! ¢laigy 11 whareiothy/ parmanent sgzigdiom less
post chain1$ei ssion. 17. A lam nate conprising a

nonwoven fabric conprising a nonwoven fabric according

to any of the preceding clains. 18. An article or an

arli cl elleampensat fabeopl claimgl ar Dowheaviarthd adwe eafabric has an

| am nateqoﬁag% lgﬁgi‘f}%ﬂg‘?@ﬁ&ﬁhg 1§d3)(5)3 precedi ng cl ai ns. 19.
u

A process dor pro ng nonwoven fabric, the process
conpri si ng:
4. The nonwoven fabric of claim 1, wherein the nonwoven fabric has an
elongation of from greater than 300%.

5. The nonwoven fabric of any of the preceding claims, wherein the
nonwoven fabric demonstrates anisotropic elongation.

6. The nonwoven fabric of any of the preceding claims, wherein the first
component has isotactic stereoregular propylene crystallinity.

7. The nonwoven fabric of claim 1, wherein the first component is a random
copolymer of propylene and from 8 to 20 weight percent polymerized
ethylene based on the total weight of the polymer.



a) blending a first conponent conprising fromb5%to
99% by wei ght based on the total weight of the

W@ o09posios: on of a pol ymer selected fromthe greCpUS2004/034648
consi sting of honopol yners5df propyl ene and random
copol ynmers of propyl ene, the polynmer having a heat of
fusion as determ ned by DSC of |ess than 50 J/ g and
st ereoregular propylene crystallinity; and a second
cohponehite nomvpriesi fabri¢ o ran9 566 the prééddingnelaphd, wisseid tha first
the tot ' f By eTal l.epe
pol yror ot tes bl ANRAS WblcinBl o NCBERERSS Ve o 15
bl end oE&position; b) conbining the blend with a free
radical initiator thereby causing chain scission; and
c),extruding the blend to forma plurality, of fibers
£ -f or i NBOVSAaBEY of e i gthe rrEesrdbe: efaies hern the first
nonwov edonfpaReéntChas 2D mehingl psiasss Heermdined b DSCaof from 35°C to
nonmovegyéabric, t he process conprising: a) conbining
free radical initiator wwth a first conponent
conprising from5%to 99% by wei ght based on the tota

wejgght ffe ﬁ&lﬁv&%ﬂ}ggﬁ% 'P? %ggooggtpg ?fjé%(‘%ﬁ% SaLat! §heldi®Mhe first

the group consis : er's’ propyl enean
r andom SOBeNSiEIas a giolgnulns yieight distuiution  Nwdyiniof fiiony2.8 to 4.5.
heat of fusion as determ ned by DSC of |ess than 50

J/ g and_stereoregul ar propylene crystallinity; b) .
dndi g@]ﬁt nvrqved (fabuig, 96 RN ot ving préceding oramse psFamthe first

conpr i siofgohémis Podeiitoinlthe Rymypeiighi ibas echduit bh&ohOYsko 95

bl ends "07° BRI SRe b aRuRa By BeRBY i A% RoR of fom 25 to 5
conposiwt¥grpasdd)onethe taiali wigghithod the @mapdsdiohor m a

plurality of fibers to forma web; and cal endering the

~web to formthe nonwoven fabric. 2 . The process
f dBr i ¢ 1Or nonwowen fbrio of aphef e Preceding shaims avhefeil bpth the first

has an Al ga@aticempohents ATLAKEAEEI dHARsIRRY 22. The
process of any of clains 19-21, wherein the nonwoven

fabric has an elongation of fromgreater than 300%
233. Théllprmaesserofabanyny bf Heaprededify AZimswWhilkdreéinrhé bRnd has a

oMV le L G IR LALES PFICREL TPl C

el ongat’ion. € Process o ny-of the clainsl9-23
wherein the first conponent has

14.  The nonwoven fabric of any of the preceding claims wherein the blend has
a melting point between 80°C and 100°C.

15.  The nonwoven fabric of any of the preceding claims wherein the blend has
an ethylene content below 39 mole %.

16.  The nonwoven fabric of any of the preceding claims wherein the first
component has an MFR of less than 40dg/min. at 230°C post chain

scission.

17. A laminate comprising a nonwoven fabric comprising a nonwoven fabric
according to any of the preceding claims.

18.  An article or an article component comprising a nonwoven fabric or
laminate according to any of the preceding claims.



I sotactic stereoregul ar propylene crystallinity. 25.
The process of any of clains 19-24, wherein the first
weowposmest i s a random copol ymer of propyl ene BCTUS20041034648

8 to 20 wei ght percent pol y8eri zed et hyl ene based on

the total weight of the polyner. 26. The process of

any of clains 19-25 wherein the first conponent has a
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20. A process for producing a nonwoven fabric, the process comprising:
a) -combining free radical initiator with a first component comprising from
5% to 99% 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;
b) blending the first component with 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; to form a blend
composition;
b) extruding the blend to form a plurality of fibers to form a web; and
calendering the web to form the nonwoven fabric.

21.  The process fabric of claims 19 or 20, wherein the nonwoven fabric has an
elongation of from greater than 150%.

22.  The process of any of claims 19-21, wherein the nonwoven fabric has an
elongation of from greater than 300%.

23.  The process of any of claims 19-22, wherein the nonwoven fabric
demonstrates anisotropic elongation.
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The process of any of the claims19-23 wherein the first component has
isotactic stereoregular propylene crystallinity.

The process of any of claims 19-24, wherein the first component is a
random copolymer of propylene and from 8 to 20 weight percent
polymerized ethylene based on the total weight of the polymer.

The process of any of claims 19-25 wherein the first component has a heat
of fusion as determined by DSC of from 3 J/g to 15 J/g.

The process of any of claims 19-26 wherein the first component has a
melting point as determined by DSC of from 35°C to 70°C.

The process of any of claims 19-27 wherein the first component has a
molecular weight distribution Mw/Mn of from 2.0 to 4.5.

The process of any of claims 19-28 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 process of any of claims 19-29 wherein both the first and second
components are subjected to chain scission thereby reducing MFR by at
least 100%.

The process of any of claims 19-30 wherein the blend has a MFR of
greater than 50 dg/min. at 230°C .

The process of any of claims 19-31 wherein the blend has a melting point
between 80°C and 100°C.

The process of any of claims 19-32 wherein the blend has an ethylene
content below 39 mole %.



