rhilr. -1 Wttable Polyolefin Fibers and Fabrics The present invention
relates to novel ol efin polynmer woven or nonwoven fibers that exhibit
durable wettability. The fibers are especially useful in sanitary articles
such as diapers, feni- nine hygiene products and incontinence cgrg PLoducts.
Pol yol efins, especially polypropylene, are used in large quantities to ‘make
woven and non- woven fabrics. Polyol efin nonwoven fabrics, such as carded
webs, spunbond, meltblown or conposites thereof, are preferred as
conponents in sanltaFy articles such as single use diapers, femnine

hygi ene NS iersa0¢d kaBee care products. The recogni zed benefits of
pol yol efin based, especially pol ypropyl ene, fabrics include the relatively
|l ow raw material cost, ease of manufacturing, desirable strength to basis
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sitting in a wet diaper. Nonwoven fabrics and conposites made of cellul osic
materi al s pass and absorb liquids even after repeated insults, but they do
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st r engtdavering or lining which contacts the user’s skin on one side of the core and an exterior layer

contacting the environment on the other side of the core. Softness and liquid permeability
are required of fabrics used for the inner linings. The liquid permeability should take the form
of allowing liquid to pass through the fabric and into the inner absorbent core, while not ac-
tually absorbing fluids in the process. An additional desired feature is for the inner lining, i.e.,
the cover sheet for the absorbent core, to remain fluid permeable even after extended wear
and repeated insults of fluid, such as routinely occurs with infant diapers in situ. Another
highly desired, but difficult to provide, feature of inner lining fabrics is that they resist having
liquids collected in the absorbent core bleed back through to the user’s skin when pressure

is applied, such as an infant sitting in a wet diaper.

Nonwoven fabrics and composites made of cellulosic materials pass and absorb liquids even
after repeated insults, but they do not routinely resist the flow back of the retained fluids
under pressure. Thermoplastic fibers, such as polyesters and polyolefins have already been
described as being preferred for these end uses for economic, aesthetic and strength
reasons. However, polypropylene is, by its nature, hydrophobic. When spun into fibers or
filaments which are used to form a fabric, the resulting fabric is also hydrophobic or non-

wettable. Thus, the fabric must be specially treated or altered in some way to render the



reasons. However, polypropylene is, by its nature, hydrophobic. Wen spun
into fibers or filanments which are used to forma fabric, the resulting
fabric is al so hydrophobic or non- wettable. Thus, the fabric st,.h pnor
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fabric is to be suitable for use as an inner lining fabric for a sanitary
article. For purposes of clarification, it should be noted that absorption
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or through the wettable material. It is known in the industry that certain
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wettable. However, these electrical potential changes are al so not

per mneﬁ@terﬁéﬁﬂﬁe‘ﬁ&sﬁﬂ s pegPRye Hgurfactant solution or suspension. This step adds signi-

ficantly to the manufacturing costs and complexity. Further, thermoplastics are altered by
exposure to heat and careful monitoring of the heating process is required to ensure that
fabric properties are not adversely affected. Further, the surfactants are not strongly chemi-
cally bonded to the fiber or filament surfaces, such topical treatments are not durabie. They

tend to wash off during repeated fluid insults or rub off during use.

In an effort to correct this deficiency, corona discharge treatments have been used to alter
the electrochemical potential of the surfaces of fibers or filaments. The effect is to render
surfaces more reactive with the result that hydrophobic surfaces become more wettable.
However, these electrical potential changes are also not permanent, being particularly sub-

ject to environmental effects, such as storage in moist environments.

An additional advancement is the use of surface chemical treatments where the surfactants

are covalently bonded to the polymer.

Another approach is the incorporation of chemical agents in the thermoplastic polymer be-
fore itis extruded into fibers, filaments or nonwoven fabrics. Agents, such as siloxanes, have

been proposed for this purpose. Here, the object is to impart a durable change in the wetta-
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pol yet hyl ene glycol. U S. Patent Nos. 5,240, 985; 5,272,196; 5, 281, 438;
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example, long-chain aliphatic carboxylic acids, aliphatic alcohols, and the like, and the polar

section is derived from a telechelic diol, for example polyethylene glycol.

U.S. Patent Nos. 5,240,985; 5,272,196, 5,281,438; 5,328,951 disclose the use of an amphi-
phile towards increasing the surface energy of polyolefins. The amphiphile consists of a cen-
tral hydrophilic component and two lipophilic components. The hydrophilic component is
derived from, for example, polyglycols and the lipophilic components are derived from, for

example fatty acids or aliphatic alcohols.

U.S. Pat. No. 5,262,233 discloses agricultural films which may have incorporated therein an

anti-fogging agent which may be a poly(ethylene oxide) of a long chain alcohol.

U.S. Pat. No. 3,048,266 discloses polyolefin films with antifog properties which have incorpo-

rated therein esters or ethers of ethylene oxide adducts.

U.S. Pat. No. 5,001,015 discloses polyolefin films with antistatic properties which include as

possible antistatic agents the reaction products of polyalkoxylates with fatty alcohols.
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oxi de) of a long chain alcohol. U S. Pat. No. 3,048,266 discloses patyolefin
films with antifog properties which have incorpo- rated therein esters or

et hers of ethyl ene oxide adducts. U. S.-4Pat. No. 5,001, 015 di scl oses
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wettability for use in sanitary articles, baby diapers, and the like. In
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i nvention have superior wetta- bility properties. The present invention

pertains to a wettable polyolefin fiber or filanment, conprising a nelt
EP-A-0 888 786, EP-A-0 800 833 and WO-A-00/22061 each discusses adhesive composi-

tions in nonwoven articles with improved wicking that contain surfactants such as ethoxy-

lated monoalcohols.

WO-A-01/14621 discloses a biodisintegratable nonwoven material comprising an aliphatic

polyester, polyolefin microfibers and a compatibilizer.

There remains a need for fabrics with improved wettability for use in sanitary articles, baby
diapers, and the like. In particular, the need remains for improved wettability for hydrophobic
polyolefin fabrics prepared from woven and nonwoven fibers and which have the required
softness. The specific polyolefin compositions of the present invention have superior wetta-
bility properties.

The present invention pertains to a wettable polyolefin fiber or filament, comprising a melt
blend which comprises
(a) a polyolefin; and

(b) atleast one compound of the formula (1)

R, — (hydrophilic oligomer) (1)



bl end which conprises (a) a polyolefin; and (b) at |east one conpound of the
formula (1) R - (hydrophilic oligonmer) (1) wherein R, is a straight or
branched chain al kyl of 22 to 40 carbon atonms and the hydrophl$h€ 12 DGbirer
is a honp- or co-oligomer consisting of between 2 and 10 nononer units
derived from nononers selected fromth& -group consisting of ethyl ene oxide,
pro- pylene oxide, ethylene glycol, propylene glycol, epichlorhydrin,
acrylic acid, neth- acrylic acid, ethylene imne, caprolactone, vinyl

al cohol and V|H¥J acetate The hydrophlllc ol i gonmer consists of for exanple
2, 3, 4, 5 6% "8, 9 or 10 nmononer units. In compounds of fornula (1)
accordi ng to Rhg Pstesghttoriviaesmied ehainRikyl sf 2Dt 4xanpdreatamstara tgbthydu@bhdm
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The term'Y abid id tiBhLimine, %apn‘b.lac%neG\/mZI ,alébhoPar vidyd acdtage conpound of
formula (1) may be described as an AB di bl ock anphiphilic co-oligomer. The

chain length of the alkyl of R and the nunber of nonomer units of the
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conmpounds o¥ formula (1), both the chain'léength of the alkyl of R and the

nunber of nononer units of the hydrophilic oligomer nay be average values

A speci {4 g, L& ‘P&rrﬂ:l&@?@@éﬂ?@in?fto by ;5%5@71&4@1\/\%@ P("higrf& é%anﬂﬁe @ltraight

et hoxyl at ed aflaghatlcaco- f or nul R, is a stralight chain
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The compound of formula (I) may be for example where the hydrophilic oligomer is derived

from ethylene oxide, illustrated by a compound of formula (la):
R1(OCHZCH2)XOH (la)

where x is 2 to 10 and R; is a straight or branched chain alkyl of 22 to 40 carbon atoms. The

term “x” is for example 2, 3, 4, 5,6, 7, 8, 9 or 10.

The compound of formula (I) may be described as an AB diblock amphiphilic co-oligomer.
The chain length of the alkyl of R; and the number of monomer units of the hydrophilic oligo-
mer may be discrete values. Alternatively, for present compounds of formula (I), both the
chain length of the alkyl of R, and the number of monomer units of the hydrophilic oligomer

may be average values.
A specific example of a compound of formula (la) is where it is an ethoxylated aliphatic alco-

hol of formula (Ib) where R, is a straight chain alkyl with an average value of 30 carbon

atoms and x has an average value of 2.5:

CH3CH,(CH,CH,)13CH,CH,(OCH,CH;) 2 s0H (Ib)



. (OCH2CH2) 2.30H (I b) -6- The conpositions of the present invention may al so
conprise additive m xtures of two or nore conpounds of fornula (1). The
present conpositions may al so conprise other known anphiphilidj Aty ves.

In particular the additional additives nay be ethoxylated ali pha C" | co*’

hol s such as Atnmer 502, a 2 nole ethox§lated steary! al cohol,

C, SH37(OCH2CH2) 20H, C. A. Registry No. 9005-00-9. Atnero is a tradenmark of
Uniclema. Atnmee 502 is an exanple of an ethoxylated aliphatic alcohol that
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and an im provenment in physical properties. In nonwoven processes such as
spunbonding and nelt- blowing, the fibers or filanments are directly

deposi tE®} @rigduadiB) aavaabisie St Baker Fatelteas UnithalVizy dAoTsaveyer and are
at least partially consolidated by any of a variety of nmeans i ncluding, but
not limted to, thermal, nmechanical or chem cal nethods of bonding. It is
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di fferent groces- ses tQ pro uce cong)osme fabrics which possess certain
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represent two outer ers of spunbond fabric and an inner |ayer
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fabrics resulting froma nonwo- ven staple fiber carding process. In such
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applicable to nel t extruded bi-conponent bers, wherein one o
blowing, the fibers or filaments are directly deposned onto a foraminous surface, such as a
moving flat conveyor and are at least partially consolidated by any of a variety of means
including, but not limited to, thermal, mechanical or chemical methods of bonding. It is
known to those skilled in the art to combine processes or the fabrics from different proces-
ses to produce composite fabrics which possess certain desirable characteristics. Examples
of this are combining spunbond and meltblown to produce a laminate fabric that is best
known as SMS, meant to represent two outer layers of spunbond fabric and an inner layer of
meltblown fabric. Additionally either or both of these processes may be combined in any
arrangement with a staple fiber carding process or bonded fabrics resulting from a nonwo-
ven staple fiber carding process. In such described laminate fabrics, the layers are generally

at least partially consolidated by one of the means listed above.

The invention is also applicable to melt extruded bi-component fibers, wherein one of the

components is a polyolefin according to this invention.

Non-woven fabrics of polyolefin may have a carded fiber structure or comprise a mat in
which the fibers or filaments are distributed in a random array. The fabric may be formed by

any one of numerous known processes including hydroentanglement or spun-lace tech-



conponents is a polyolefin according to this invention. Non-woven fabrics of
pol yolefin may have a carded fiber structure or conprise a mat in which the
fibers or filaments are distributed in a randomarray. The fabrig gnq@?/y.-\peww
formed by any one of numerous known processes including hydroent ghglénent
or spun-lace tech -7- niques, or by aif-laying or nelt-blow ng filanents,
batt draw ng, stitchbonding, etc., depen- ding upon the end use of the
article to be nade fromthe fabric. Spunbond filanent sizes nost useful for
wet t abl by fiadi 11y ; ~ D tQ~a 3.2
deni or . RSELP bk “Fi1RAPE T CPT SN AERs P LMo, Ao Mg Qo R e

m cr onsdizgigpanobe engpise af the drticle thee made diopathedatijspl i cati ons are fi ber
dianeters less than 5 microns, ranging down to the submcron level. Wbs in
a conposite construction nay be processed in a wide variety of basis
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non- pormigsonarehdconst typically twrhe ranbcigsatedlapplidations hed filseri dismptens ¢esaf thah tr ac-
ting or_binding to water nolecules. a,result, untreated polypropylene
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of |i quirdsessed ih awidsataeietyost basisnveesigttdir ough the fabric, or from one surface
to the other. According to the present invention, a specific ethoxyl ated
anphi phile of formula (1) is incor- porated into a thernoplastic polyolefin,
such asapakygpibepyihemtoplastict frgyprepiiencafiskrs swieisi ravsl @gbicand tektrtidied poteyederdi n
into the formof fi b(Frs and fil aomer%s whi gg are then ﬁgencheg, attenuated
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which are to be nelt extruded. To rove processing, the conpound nay be
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pol yol efravshdheyighec 1y figmxPag sifagedp et een pol ymer by commonly used
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According to the present invention, a specific ethoxylated amphiphile of formula (1) is incor-
porated into a thermoplastic polyolefin, such as polypropylene, in the melt, and is extruded
with the polyolefin into the form of fibers and filaments which are then quenched, attenuated

and formed into fabrics, either in a subsequent or concomitant processing step.

The compound of formula (1) may be compounded with the polymer peliets which are to be
melt extruded. To improve processing, the compound may be preformulated or compounded
into a low MFR polypropylene which may also contain a small amount of inorganic powder,

such as talc, and other traditional stabilizers.

The mixing of the compound of formula () into the polyolefin is done by mixing it into molten
polymer by commonly used techniques such as roll-milling, mixing in a Banbury type mixer,
or mixing in an extruder barrel and the like. The heat history (time at which held at elevated
temperature) can be shortened by mixing the compound of formula () with unheated poiy-
mer particles so as to achieve substantially even distribution of the agent in the mass of po-
lymer, thereby reducing the amount of time needed for intensive mixing at molten tempera-

ture.
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The incorporation of a compound of formula (1) into a polyolefin fiber or filament according to
the present invention results in observed improved wettability of these naturally hydrophobic
materials. This modification is also durable, such that the fibers or filaments and fabrics
made therefrom do not lose their wettability upon aging or handling. The improved wettability
is stable to repeated insults, without a loss of performance, even over extended time

periods.

The present invention is aimed at woven or nonwoven fabrics, for example polypropylene
fabrics. It is also aimed at threads or yarns for weaving or knitting in conventional textile

processes.

The additives of the present invention are effective irrespective of other factors that influence
the properties of nonwoven fabrics, for example, basis weight, fiber diameter, degree and
type of bonding of the fibers, and the synergistic effects and influence of composite struc-

tures, such as the already describes SMS structures.
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In addition, it is often desirable to impart wettability to melt extruded polyolefin films. Such

films, in perforated form, are widely used as cover sheets for sanitary articles.

For coverstock for sanitary articles, improvements in wetback properties can be improved by
the use of two or more layers of fabric bonded together. Examples include two spunbond

layers or an SMS fabric in which the meltblown layer is devoid of the additive of formula (1).

The fabrics of the present invention may be sterilized by exposure to about 0.5 to about 10
megarads of gamma irradiation. Sterilization with gamma irradiation is employed for hospital

garments and the like.

Polyolefin woven and nonwoven fibers and fabrics prepared according to the present inven-
tion also exhibit exceptional printability. As a result of their inherent hydrophobic nature, po-
lyolefin fibers and fabrics may exhibit problems towards printability, that is standard printing

techniques. The compositions of the present invention overcome these problems as well.

Examples for polyolefins of component (a) are:
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and at elevated tenperature). i) catalytic polynerization using a catalyst

that normally contains one or nore than one netal of groups No, Vb, VIb or
V111 of PolhdefRey; ii.editie Palyimears T esenacifias sxeswifliddyin thavereceding paragrapit,Han one
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et al chliphieyesetimygs:be in the free formor fixed on substrates, typically on
activated nmagnesium chloride, titaniun(l11) chloride, alumna or silicon

oxi de. These catalysts may be soluble or insoluble in the polynerization
medi um Thei) catrhysdgmedznionenaraatly byddriregrsglesese iand ahelepatby remperatur@)n or
further activators nmay be used, typically netal alkyls, netal hydrides,
metal al kyl halides, netal al kyI oxi des or netal al kyl oxanes, said net aI S
bei ng el enei)t atalftigpoyprization Usingadéaslystl that adrmidig dBetabiredome or more than

one metal of groups 1Vb, Vb, Vib or Vill of the Periodic Table. These metals usually
have one or more than one ligand, typically oxides, halides, alcoholates, esters,
ethers, amines, alkyls, alkenyls and/or aryls that may be either p- or s-coordinated.
These metal complexes may be in the free form or fixed on substrates, typically on
activated magnesium chloride, titanium(!!{) chioride, alumina or silicon oxide. These
catalysts may be soluble or insoluble in the polymerization medium. The catalysts
can be used by themselves in the polymerization or further activators may be used,
typically metal alkyls, metal hydrides, metal alkyl halides, metal alkyl oxides or metal
alkyloxanes, said metals being elements of groups la, Ila and/or llla of the Periodic
Table. The activators may be modified conveniently with further ester, ether, amine
or silyl ether groups. These catalyst systems are usually termed Phillips, Standard
Oil Indiana, Ziegler (-Natta), TNZ (DuPont), metallocene or single site catalysts
(SSC).

2. Mixtures of the polymers mentioned under 1.), for example mixtures of polypropylene with
polyisobutylene, poiypropylene with polyethylene (for example PP/HDPE, PP/LDPE) and
mixtures of different types of polyethylene (for example LDPE/HDPE).
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ol efin pol ymers.
Polyolefins of the present invention are for example polypropylene homo- and copolymers
and polyethylene homo- and copolymers. For instance, polypropylene, high density poly-
ethylene (HDPE), linear low density polyethylene (LLDPE) and polypropylene random and

impact copolymers.
It is within the purview of the present invention to employ blends or alloys of olefin polymers.

The present polyolefin fibers, filaments and fabrics may also have incorporated or applied
thereto appropriate additives such as ultraviolet light absorbers, hindered amine light stabi-
lizers, antioxidants, processing aids and other additives.

For example, the compositions of the invention may optionally also contain from about 0.01
to about 10 %, preferably from about 0.025 to about 5 %, and especially from about 0.1 to
about 3 % by weight of various conventional stabilizer coadditives, such as the materials

listed below, or mixtures thereof.

1. Antioxidants
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phenol, 2,5-di-tert-butythydroquinone, 2,5-di-tert-amylhydroquinone, 2,6-diphenyi-4-octade-
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tyl-4-hydroxyanisole, 3,5-di-tert-butyl-4-hydroxypheny! stearate, bis(3,5-di-tert-butyl-4-hydr-
oxyphenyl) adipate.

1.4. Tocopherols, for example c-tocopherol, B-tocopherol, y-tocopherol, 3-tocopherol and

mixtures thereof (vitamin E).

1.5. Hydroxvlated thiodipheny! ethers, for example 2,2'-thiobis(6-tert-butyl-4-methylphenol),
2,2'-thiobis(4-octylphenol), 4,4'-thiobis(6-tert-butyl-3-methylphenol), 4,4’-thiobis(6-tert-butyl-
2-methylphenol), 4,4'-thiobis(3,6-di-sec-amylphenol), 4,4’-bis(2,6-dimethyl-4-hydroxyphenyt)-
disulfide.

1.6. Alkylidenebisphenols, for example 2,2'-methylenebis(6-tert-butyl-4-methylphenol), 2,2'-

methylenebis(6-tert-butyl-4-ethylphenol), 2,2'-methylenebis[4-methyl-6-(c-methylcyclohexyl)-
phenol], 2,2'-methylenebis(4-methyl-6-cyclohexylphenol),  2,2’-methylenebis(6-nonyl-4-
methylphenol), 2,2"-methylenebis(4,6-di-tert-butylphenol), 2,2-ethylidenebis(4,6-di-tert-bu-
tylphenol), 2,2'-ethylidenebis(6-tert-butyl-4-isobutylphenol), 2,2'-methylenebis[6-(c-methyl-
benzyl)-4-nonylphenol], 2,2"-methylenebis[6-(a, o-dimethylbenzyl)-4-nonylphenol], 4,4
methylenebis(2,6-di-tert-butylphenol), 4,4'-methylenebis(6-tert-butyl-2-methylphenol), 1,1-
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1, 3, 5- t rihpibehzand 2, i BLirb3B EY ertdoutMALIBNYoxybenzylphenol.

1.10. Triazine compounds, for example 2,4-bis(octylmercapto)-6-(3,5-di-tert-butyl-4-hydroxy-
anilino)-1,3,5-triazine, 2-octylmercapto-4,6-bis(3,5-di-tert-butyl-4-hydroxyanilino)-1,3,5-tri-
azine, 2-octylmercapto-4,6-bis(3,5-di-tert-butyl-4-hydroxyphenoxy)-1,3,5-triazine, 2,4,6-tris-
(3,5-di-tert-butyl-4-hydroxyphenoxy)-1,2,3-triazine, 1,3,5-tris(3,5-di-tert-butyl-4-hydroxyben-
zylisocyanurate, 1,3,5-tris(4-tert-butyl-3-hydroxy-2,6-dimethylbenzyl)isocyanurate, 2,4,6-tris-
(3,5-di-tert-butyl-4-hydroxyphenylethyl)-1,3,5-triazine,  1,3,5-tris(3,5-di-tert-butyl-4-hydroxy-
phenylpropionyl)-hexahydro-1,3,5-triazine,  1,3,5-tris(3,5-dicyclohexyl-4-hydroxybenzyl)iso-

cyanurate.
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Benzv| phii pearaineaherals. @kmmeledﬂmyémomlauraw“@ - #hydrexysteasanjtida, -oethyNir oxybe

n zyl di-tert-b utyl -4-hyd roxylb enzylp

hosp h gﬁﬁﬁggﬂéwgﬂta c thégﬂé%?ﬁéﬁgabutyl 4- hy- droxybenzyl phosphonate, d

i octadecyl -5 -te rt-b utyI 4-hyd ro xy- 3- n1ethy| ben zyl ph osphon ate, the
f :

calciu
i Wish RV ampﬁlg%cﬁenol s,
f or exaafq:ﬂfmlsﬁ}el‘g/dvutbv(ryﬂemanolalethalnobInmctMy«bctamylsbebadawrioi des- hexztn)eldloN-1 ,9-3, 5- di

o (3, 5 et eret sl R, beaor ol B sl ol oo -

pol yhydehe gly’ﬁoCOﬁm@lff;/lerﬂ glycw tolen e hytiaitol] tns{h;haoqulethymsoc;tmucﬂte N vddighpd |

oct acl ecanol 6- hex i onan I
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olpropane, 4- hydroxymethyl 1- phospha -2,6,7-trioxabicyclo[2.2.2]octane; 3,9-bis[2-{3-(3-tert-

butyi-4-hydroxy-5-methylphenyl)propionyloxy}-1,1-dimethylethyl]-2,4,8,10-tetraoxaspiro[5.5]-

undecane.

1.15. Esters of 3-(3,5-dicyclohexyl-4-hydroxyphenyl)propionic acid with mono- or polyhydric

alcohols, e.g. with methanol, ethanol, octanol, octadecanol, 1,6-hexanediol, 1,9-nonanediol,
ethylene glycol, 1,2-propanediol, neopentyt glycol, thiodiethylene glycol, diethylene glycol, tri-
ethylene glycol, pentaerythritol, tris(hydroxyethyl)isocyanurate, N,N’-bis(hydroxyethyf)ox-
amide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol, trimethylolpropane, 4-hy-

droxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]octane.

1.16. Esters of 3,5-di-tert-butyi-4-hydroxyphenyl acetic acid with mono- or polyhydric alco-

hols, e.g. with methanol, ethanol, octanol, octadecanol, 1,6-hexanediol, 1,9-nonanediol,

ethylene glycol, 1,2-propanediol, neopenty! glycol, thiodiethylene glycol, diethylene glycol,
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N, N - (3,5-di- tpert butyl-4-'hydroxy- phenyl propionyl)trinmethyl enedi am de,

N, N - b| s(3,5-di-tert-butyl -4-hydroxyphenyl propi onyf) hy- drazi de,

N, N - bi ut yl - 4- hydr oxyphenyl ] pr opi onyl oxy) et hyl | oxar ni de

( Nau- Mg A bc§c: IvaP%ﬁCﬁy Uniroyal). 1. 1 S. Ascorbic acid (vitamn C

1.109. Am n| C antl oxi dants, for exanple N, N -di-isopropyl-p-phenyl enedi am ne,

N, N - yl vyl enedi o N e

N, N - b' mlla% niibx lgglr% }‘cﬁ Sgnﬁjr%q;&rgndelds%orﬁ)pr}’éf) H{i’ewl_e%edsxezrpm_e, N,N’-di-sec

et hyl - SBWEmgH\emymhyU)aﬂmephemyNdm;(dlMadrmemyld‘anI dabm(riylenediamine N,N’-bis(1-

- et hyl t yeed| ' N, N\ @i ¢ RI tenedi an ne,

NN - i Rl DR R RRine n & SH T oy BB B A e,

N-i sopr NWJdmblepébemprhpnwlaee‘mhrem\ed|I\aN1 dleheer pbhanydemmmmyé bUIthLt)is (2-naph-

N - phenyl s p- phenyl enedi ar m et h enyl = p-

nenyl ondu) i oS MRy AR b B P i iRl

4- ( p- t oNUgheegib-pasmyd Nediigrhieay | am- hemeﬁd,yhd‘eptyi -N'-phenyl-p- phenylenedlamine, N-
cyclohexyl-N'-phenyl-p-phenylenediamine, 4-(p-toluenesulfamoyl)diphenylamine, N,N'-di-

methyl-N,N'-di-sec-butyl-p-phenylenediamine, diphenylamine, N-allyldiphenylamine, 4-iso-
propoxydiphenylamine, N-phenyl-1-naphthylamine, N-(4-tert-octylphenyl)-1-naphthylamine,
N-phenyl-2-naphthylamine, octylated diphenylamine, for example p,p’-di-tert-octyldiphenyl-
amine, 4-n-butylaminophenol, 4-butyrylaminophenol, 4-nonanoylaminophenol, 4-dodeca-
noylaminophenol, 4-octadecanoylaminophenol, bis(4-methoxyphenyl)amine, 2,6-di-tert-butyl-
4-dimethylaminomethyiphenoli, 2,4'-diaminodiphenylmethane, 4,4’-diaminodiphenylmethane,
N,N,N',N'-tetramethyl-4,4’-diaminodiphenylmethane, 1,2-bis[(2-methylphenyl)amino]ethane,
1,2-bis(phenylamino)propane, (o-tolyl)biguanide, bis[4-(1’,3-dimethylbutyl)phenyl]amine, tert-
octylated N-phenyl-1-naphthylamine, a mixture of mono- and dialkylated tert-butyl/tert-
octyldiphenylamines, a mixture of mono- and dialkylated nonyldiphenylamines, a mixture of
mono- and dialkylated dodecyldiphenylamines, a mixture of mono- and dialkylated isopro-
pyliisohexyldiphenylamines, a mixture of mono- and dialkylated tert-butyldiphenylamines,
2,3-dihydro-3,3-dimethyl-4H-1,4-benzothiazine, phenothiazine, a mixture of mono- and di-
alkylated tert-butyl/tert-octylphenothiazines, a mixture of mono- and dialkylated tert-octylphe-

nothiazines, N-allylphenothiazine, N,N,N’,N'-tetraphenyl-1,4-diaminobut-2-ene.
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2-ylphenyl, 2-[2'-hydroxy-3'-(a,c-dimethylbenzyl)-5’-(1,1,3,3-tetramethylbutyl)phenyl]lbenzotri-
azole; 2-[2’-hydroxy-3’-(1,1,3,3-tetramethylbutyl)-5’-(c, o-dimethylbenzyl)phenyllbenzotria-

zole.

2.2. 2-Hydroxybenzophenones, for example the 4-hydroxy, 4-methoxy, 4-octyloxy, 4-decyl-

oxy, 4-dodecyloxy, 4-benzyloxy, 4,2',4'-trinydroxy and 2’-hydroxy-4,4’-dimethoxy derivatives.

2.3. Esters of substituted and unsubstituted benzoic acids, for example 4-tert-butyiphenyl

salicylate, pheny! salicylate, octylphenyl salicylate, dibenzoyl resorcinol, bis(4-tert-butylben-
zoyl)resorcinol, benzoyl resorcinol, 2,4-di-tert-butylphenyl 3,5-di-tert-butyl-4-hydroxybenzo-
ate, hexadecy! 3,5-di-tert-butyl-4-hydroxybenzoate, octadecy! 3,5-di-tert-butyl-4-hydroxyben-
zoate, 2-methyl-4,6-di-tert-butylpheny! 3,5-di-tert-butyl-4-hydroxybenzoate.
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butyl)p s the 1. t hout  ad nal
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ket oxi meg,6,6-tgtrarnéthiZ-hyigdroxypigeridetchyheseccinic acid, linear or cyclic condensates of
N,N’-bis(2,2,6,6-tetramethyl-4-piperidyl)hexamethylenediamine and 4-tert-octylamino-2,6-di-

chloro-1,3,5-triazine,  tris(2,2,6,6-tetramethyl-4-piperidyl)nitrilotriacetate, tetrakis(2,2,6,6-
tetramethyl-4-piperidyl)-1,2,3,4-butanetetracarboxylate, 1,1'-(1,2-ethanediyl)-bis(3,3,5,5-
tetramethylpiperazinone),  4-benzoyl-2,2,6,6-tetramethylpiperidine,  4-stearyloxy-2,2,6,6-
tetramethylpiperidine, bis(1,2,2,6,6-pentamethylpiperidyl)-2-n-butyl-2-(2-hydroxy-3,5-di-tert-
butylbenzyl)malonate, 3-n-octyl-7,7,9,9-tetramethyl-1,3,8-triazaspiro[4.5]decane-2,4-dione,
bis(1-octyloxy-2,2,6,6-tetramethylpiperidyl)sebacate, bis(1-octyloxy-2,2,6,6-tetramethylpipe-
ridyl)succinate, linear or cyclic condensates of N,N'-bis(2,2,6,6-tetramethyl-4-piperidyl)hexa-
methylenediamine and 4-morpholino-2,6-dichloro-1,3,5-triazine, the condensate of 2-chloro-
4,6-bis(4-n-butylamino-2,2,6,6-tetramethylpiperidyl)-1,3,5-triazine and 1,2-bis(3-aminopro-
pylamino)ethane, the condensate of 2-chloro-4,6-di-(4-n-butylamino-1,2,2,6,6-pentamethyi-
piperidyl)-1,3,5-triazine and 1,2-bis(3-aminopropylamino)ethane, 8-acetyl-3-dodecyl-7,7,9,9-
tetramethyl-1,3,8-triazaspiro[4.5]decane-2,4-dione, 3-dodecyl-1-(2,2,6,6-tetramethyl-4-pipe-
ridyl)pyrrolidine-2,5-dione, 3-dodecyl-1-(1,2,2,6,6-pentamethyl-4-piperidyl)pyrrolidine-2,5-
dione, a mixture of 4-hexadecyloxy- and 4-stearyloxy-2,2,6,6-tetramethylpiperidine, a con-

densate of N,N’-bis(2,2,6,6-tetramethyl-4-piperidyl)hexamethylenediamine and 4-cyclohexyl-
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2.7. Sterically hindered amines substituted on the N-atom by a hydroxy-substituted alkoxy

group, for example compounds such as 1-(2-hydroxy-2-methylpropoxy)-4-octadecanoyloxy-
2,2,6,6-tetramethylpiperidine, 1-(2-hydroxy-2-methylpropoxy)-4-hexadecanoyloxy-2,2,6,6-
tetramethylpiperidine, the reaction product of 1-oxyl-4-hydroxy-2,2,6,6-tetramethylpiperidine
with a carbon radical from t-amylalcohol, 1-(2-hydroxy-2-methylpropoxy)-4-hydroxy-2,2,6,6-
tetramethylpiperidine, 1-(2-hydroxy-2-methylpropoxy)-4-oxo-2,2,6,6-tetramethylpiperidine,
bis(1-(2-hydroxy-2-methylpropoxy)-2,2,6,6-tetramethylpiperidin-4-yl) ~ sebacate,  bis(1-(2-
hydroxy-2-methylpropoxy)-2,2,6,6-tetramethylpiperidin-4-yl)  adipate,  bis(1-(2-hydroxy-2-
methylpropoxy)-2,2,6,6-tetramethylpiperidin-4-yl) succinate, bis(1-(2-hydroxy-2-methylpro-
poxy)-2,2,6,6-tetramethylpiperidin-4-yl) glutarate and 2,4-bis{N-[1-(2-hydroxy-2-methylpro-
poxy)-2,2,6,6-tetramethylpiperidin-4-yl}-N-butylamino}-6-(2-hydroxyethylamino)-s-triazine.
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3. Metal deactivators, for exampie N,N'-diphenyloxamide, N-salicylal-N'-salicyloy! hydrazine,

N,N’-bis(salicyloyl)hydrazine, N,N’-bis(3,5-di-tert-butyl-4-hydroxyphenylpropiony!)hydrazine,
3-salicyloylamino-1,2,4-triazole, bis(benzylidene)oxalyl dihydrazide, oxanilide, isophthaloyl
dihydrazide, sebacoyl bisphenylhydrazide, N,N'-diacetyladipoyt dihydrazide, N,N'-bis(salicyl-
oyl)oxalyl dihydrazide, N,N’-bis(salicyloyl)thiopropionyl dihydrazide.

4. Phosphites and phosphonites, for example tripheny!l phosphite, diphenylalkyl phosphites,

phenyldialkyl phosphites, tris(nonylphenyl) phosphite, trilauryl phosphite, trioctadecy! phos-
phite, distearylpentaerythritol diphosphite, tris(2,4-di-tert-butylphenyl) phosphite, diisodecyl
pentaerythritol diphosphite, bis(2,4-di-tert-butyiphenyl)pentaerythritol diphosphite, bis(2,4-di-
cumylphenyl)pentaerythritol diphosphite, bis(2,6-di-tert-butyl-4-methylphenyl)pentaerythritol
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5. Hydroxylamines, for example N,N-dibenzylhydroxylamine, N,N-diethylhydroxylamine, N,N-

dioctythydroxylamine, N,N-dilaurylhydroxylamine, N,N-ditetradecylhydroxylamine, N,N-di-
hexadecylhydroxylamine, N,N-dioctadecylhydroxylamine, N-hexadecyl-N-octadecylhydroxy!-
amine, N-heptadecyl-N-octadecylhydroxylamine, N,N-dialkylhydroxylamine derived from

hydrogenated tallow amine.

6. Nitrones, for example N-benzyl-o-phenylnitrone, N-ethyl-a-methylnitrone, N-octyl-a-hep-
tylnitrone, N-lauryl-a-undecylnitrone, N-tetradecyl-a-tridecylnitrone, N-hexadecyl-a-pentade-
cylnitrone, N-octadecyl-a-heptadecylnitrone, N-hexadecyl-a-heptadecylnitrone, N-ocatade-
cyl-a-pentadecylnitrone, N-heptadecyl-a-heptadecylnitrone, N-octadecyl-a-hexadecyinitrone,

nitrone derived from N,N-dialkylhydroxylamine derived from hydrogenated tallow amine.

7. Amine oxides, for example amine oxide derivatives as disclosed in U.S. Patent Nos.
5,844,029 and 5,880,191, didecyl methyl amine oxide, tridecyl amine oxide, tridodecyl amine

oxide and trihexadecyl amine oxide.

8. Benzofuranones and indolinones, for example those disclosed in U.S. 4,325,863;

U.S. 4,338,244; U.S. 5,175,312; U.S. 5,216,052; U.S. 5,252,643; DE-A-4316611;
DE-A-4316622; DE-A-4316876; EP-A-0589839 or EP-A-0591102 or 3-[4-(2-acetoxyethoxy)-
phenyl]-5,7-di-tert-butylbenzofuran-2-one, 5,7-di-tert-butyl-3-[4-(2-stearoyloxyethoxy)phenyl}-

benzofuran-2-one, 3,3-bis[5,7-di-tert-butyl-3-(4-[2-hydroxyethoxy]phenyl)benzcfuran-2-one],
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10. _Peroxide scavengers, for example esters of B-thiodipropionic acid, for example the

lauryl, stearyl, myristyl or tridecyl esters, mercaptobenzimidazole or the zinc salt of 2-mer-
captobenzimidazole, zinc dibutyldithiocarbamate, dioctadecyl disulfide, pentaerythritol tetra-

kis{B-dodecylmercapto)propionate.

11. Polyamide stabilizers, for example copper salts in combination with iodides and/or phos-

phorus compounds and salts of divalent manganese.

12. Basic co-stabilisers, for example melamine, polyvinylpyrrolidone, dicyandiamide, triallyl

cyanurate, urea derivatives, hydrazine derivatives, amines, polyamides, polyurethanes, alkali
metal salts and alkaline earth metal salts of higher fatty acids, for example calcium stearate,
zinc stearate, magnesium behenate, magnesium stearate, sodium ricinoleate and potassium

palmitate, antimony pyrocatecholate or zinc pyrocatecholate.

13. _Nucleating agents, for example inorganic substances, such as talcum, metal oxides,

such as titanium dioxide or magnesium oxide, phosphates, carbonates or sulfates of, prefe-
rably, alkaline earth metals; organic compounds, such as mono- or polycarboxylic acids and
the salts thereof, e.g. 4-tert-butylbenzoic acid, adipic acid, diphenylacetic acid, sodium
succinate or sodium benzoate; polymeric compounds, such as ionic copolymers (ionomers).
Especially preferred are 1,3:2,4-bis(3’,4’-dimethylbenzylidene)sorbitol, 1,3:2,4-di(paramethyl-
dibenzylidene)sorbitol, and 1,3:2,4-di(benzylidene)sorbitol.

14. Fillers and reinforcing agents, for example calcium carbonate, silicates, glass fibres,

glass bulbs, asbestos, talc, kaolin, mica, barium sulfate, metal oxides and hydroxides, car-

bon black, graphite, wood flour and flours or fibers of other natural products, synthetic fibers.

15. Dispersing agents, such as polyethylene oxide waxes or mineral oil.




oxi de and tri hexadecyl am ne oxide. 8. Benzofuranones and indolinones. for
exanpl e those disclosed in U S. 4,325,863; US. 4,338,244; US, 5,175,312;
U S. 5,216,052; U S. 5,252,643; DE-A-431661 1; DE-A-4316622; DEé\ 4 6876
EP- A- 0589839 or EP-A- 0591102 or 3-[4- ( 2- acet oxyet hoxy) - 5 2545
phenyl ] -5, 7-di-tert-butyl benzof uran- 2-gne,

5 7-di-tert-butyl-3-[4-(2-stearoyl oxyethoxy) phenylj- benzof uran-2-one,

3,3 -bis[5,7-di-tert-butyl-3-(4-[ 2-hydroxyet hoxy] ph--nyl ) benzof uran-2-ore],
5 MAY -22 5,7-di-tert-butyl-3-(4-ethoxyphenyl)benzof uran-2-one,

3- (4-acet oxy- 3, 5-di net hyl phenyl )-5,7- di-tert-butyl benzof uran- 2-one,

3-(3. 5-@ @%Eyédﬁtleé;?VgﬁJr%\(é%)é%@éﬁéis)efélu%ﬁ@éﬁt& eérﬁulQHérEé' bigReArs, Bl mnasiane,

3-(3,4 7-di-tert-butyl benzofuran-2-oneé,
3- (2, 3-@Wi agditespiratalysig, )flovgccmtcni -3genks; Q@ucalybrlgf@enez%fslm Agents,2cigspliaking.

Thi osyney gl Strossi n%l?e&g@oxl gégb@% é’éav&{n‘%r S, &RJ ARBISrsChafbsih Sﬁ‘rﬁg{ bgents,

t hi odi prop| onate cavenc exanpl e esfe
fl -t hi cthtiptabpiagants, aleritiersf suchescasyiisttutdteand ansqustltmcbansyenzthen%Scybltcojs

L oo Hlers L8l e MU gRLABER LI ac ol 8 0oL LIS dn Blods HEEE) oyar

capt obenzirmCl azol e, zinc dmate i ocC

pent aerswm@rs&G@I(CtA@t#r‘@GOQi@(ﬂ dmdieloyllngeagearst 0) pr opi onat e. 11 PoI vam de
stabilizers, for exanple copper salts in conbination with iodi des and/or
phos- phorus conmpounds and salts of dival ent nanganese. 12. Basic

co- st abit Isi dsr sontéraplaesdativpt themeélabiiends ofptok yvesent pyemtioni daniee fatmegantdiedin de,
triallyl _cyanurate, a derivative hydrazj ne _derivative

pol yam GE% P EBPO (B MERBENeS, piftrateioume 86 RS Tha R KT Hatan ol

sal t s ddrtitlegtmar afeaidt yibasi tameherordamitgl e cal ci um stearate, zinc stearate,
magnesi um behenat e, nmagnesi um stearate, sodiumricinol eate and potassi um
pal mtate, antinony pyrocatecholate or zinc pyrocatecholate. 13. Nucleating

agents, Tﬁa)psreee(rampneatnbm@rs@a@iacessmmmame%r xmhm@SpeIrrabﬁermwembaty 104 [Ste-,
such as t g%ldl oxi de or gney U?QOXI

hat es, .carbo
Sul 1 ar c2ets P HareRt ey Bh T PERF et ete BeCetRr e SRBAR bR ™ auch as
noNno- o4 rrmcmhryécn@ﬁﬂmxmbla:thaahdaaamcbomomnmhta& léahﬁb@é)f:om@o@d of the formula )

4-tert-butyl benzoi., acid, adi id. di n tic acid, sodi
into lelu rl‘lty of(%lbers and coohRg ?heaf%ers Pre eraeb salg?bers are drawnsmto a plurallty
of continuous filaments, a web is formed from said filaments and the filaments are at least
partially bonded to form a fabric. Preferably the fibers or filaments are a bi-component fiber

or filament comprising a polyolefin.

A preferred embodiment of the present invention is therefore the use of the compound of the
formula (1) for imparting permanent wettability to a polyolefin fiber, flament or woven or non-
woven fabric.

The following examples are for illustrative purposes only and are not to be construed as limi-
ting the instant invention in any manner whatsoever. Additive levels are reported in weight
percent.

Example 1: Polypropylene Nonwoven Fiber.

A dry mixture of 8.5 kg of polypropylene pellets, Exxon Polybond 3155 PP, and 1.5 kg of the

compound of formula (Ib)

CH3CH2(CH,CH3)13CH,CH,(OCH,CH,) 250H  (lb)



succi nate or sodi um benzoate; pol yneric conpounds, such as ionic copol yners
(iononmers). Especially preferred are
1,3:2,4-bis(3,4" -dinethyl benzylidene)sorbitol, 1,3:2,4- dl(paran?% M V' mane
di benzyl i dene) sorbitol, and 1,3:2,4-di(benzylidene)sorbltol éys“gﬁd
reinforcing agent , for exanple calciwycarbonate, silicates, glass fibres,
gl ass bul bs, asbestos, talc, kaolin, mca, bariumsulfate, netal oxides and
hydr oxi des, car- bon bl ack, graphite, wood flour and flours or fibers of

ot her natural products, synthetic fibers. 15. D spersing agents, such as
pol yet hyl ene oxide waxes or mineral oil. 5 MAY 7rilt -23 16. O her

addi ti vgsyredREd @é.ﬁgpal S URBRAA Mm%@rﬁ/ |TUI'@B' TRELS % &Hc%htfrét%rrﬁbx sQ'rﬂéT?Bérﬁ
dyes, rheol o- ditives, catal gg@ ﬁtﬂ | ow-control agents, optical
n sg

bri ght eprunged §sm9 adlepisttitz, MIG 8&@lL; Fehexruder.ods) %Mdﬁgh%@o@n@ gre
h

nent s 1AFRIEED SR SEUE DY Hely i Preqte RS iy SRR ep T G
sor bi tohdzjntuveb@mzwaaazﬂmm«flwradmbdbaer'ﬁhesumherasnatenal is immediately cooled and
2,2' - I b -

2420 s DR 0 BT DBLARPH Boflhi B, o IR Rt

bl ends Iée‘zlle1m:|eﬁr present invention may be fornmed into effi- cient m croporous
menbranes, perforated films, or nets. That is, other wettable polyolefin
articles that are not fibers, filanments or fabrics. The present invention

al so refiad esndentrateedllbecart 06t dovpawith AQ kpesf madmahalmmlﬂowbbyd 130551 H@oﬂ;y-

olefin fiber, filanent or vvovenfabrlc made .t her

conpr | sEiRTRLFE BRER dti T MEROR S 2L B SPHENG @ ABARBHSSoMETBgRPb i n
and at Be{asgiw@@at conpound of the formula (1) into a plurality of fibers and
cooling the fibers. Preferably said fibers are drawn into a plurality of
continuous filanents, a web is forned fromsaid filanents and the filanents

?rle at tNema@venp@cﬂwrawlynd)(ﬁad@daﬁeOpﬁegaﬂ@u?fr?rabthbtca "/E’ra%fjﬂlK/élmeydettsh@rleth:%@][&s OrA
ilaments are a bl-co or filanment conprising a polyolefin

pr ef er r 8ePVEHSBWi hBRt Cg?'?-qhgplﬁ?bé’gg‘?ﬁ UpRGRF ik ?qyﬁwingcp figd%re the use of the
conpound of the fornula (1) for inparting permanent wettability to a

pol yol efin fiber, filanment or woven or non- woven fabric.
Extruder temperature of 200-215°C,

screen changer temperature of 205°C,

spin pump temperature of 215°C and speed of 18.6 rpm,

4,000 hole spinneret with a temperature gradient of 223-240°C,

bonder pressure of 291 PSI with the lower roll at 138°C and the upper roll at 140° C,
cooling air speed of 3020 rpm and suction air speed of 2510 rpm, and

collection take up speed is adjusted to produce a nonwoven with a weight of 20 g/m>.

The resultant nonwovens are evaluated for permeability and durability by measuring the li-
quid strike through time, the time for a known volume of simulated urine (9.0g NaCl /L) to
pass through the nonwoven. The INDA (International Nonwovens & Disposables Associa-
tion) standard test method is # IST 70.3 (98) using a Lenzing Lister model 1997. Results are

below.

The samples are also evaluated for continuous strike through and time delay multi strike
through, again using the Lenzing Lister apparatus. Shorter time periods represent a desired

faster liquid pass through. Results are below.



The follow ng exanples are for illustrative purposes only and are not to be
construed as lim- ting the instant invention in any manner what ver.
Additive levels are reported in weight percent, Exanple 1: Pol yifgdgﬁ\én%}%
Nonwoven Fiber. A dry mi xture of 8.5 kg of polypropyl ene pellets, Exxon

Pol ybond 3155 PP, and 1 .5 kg of the .egnpound of fornula (Ib)

CH3CH2( CH, CH2) 13CH, CH, (OCH2CH2) 2.50H (1 b) MAY rn -24 is prepared using a
TURBULA M xer Type T10B. The 15 % concentrate mx is nmelt com pounded using
The extruder

a Leistrit C 27/ @-32D twin rew extruder. heat .zo are
T 00: 250 Fisaly A e aREBIESA R G AP PEEAMACIS L 40550 RIS, ¢ts A s
and addtdni¥® ext heltiod #USTWO0 Qr(0k) s&t BOTINE nthtifod ENesIBEded MBARIE Me fife

i mredi ately cooled and solidified in a cold water trough. The solidified
strand 968y S@SPRABCH CRRIGY RINERRES B Capariteisi the ratiorplethe d‘ﬁl‘:‘\é‘n‘@"?'a’ﬂteh% PVets
are | et yonin b tdndOydightQt tﬁéiegtéa%@é. FessarBabyRidod155 PP pel - Tets and
are mxed with a Marion SPS 1224 m xer. resulting in an additive
concentration of 3 % by weight. Nonwoven pol ypropyl ene fi bers are prepared
from t hengaRAIE KN ahesidretisePr epared as above using a REICOFIL 11
Spunbonder, under the folTow ng conditions: Extruder tenperature of

200- 2150C, screen changer tenperature of 2050C, spin punp tenperature of
2150C a f spinneret with a tenperature
gr adi en?‘éé?mgﬁg‘?34{83?;’?6368%?55393224&?E§%f 291 PSI with the | ower roll
380C and the upper roll at 1400 C, <cooling air speed of 3020 rpm and

suction air speed 9h4dRdd rpm and cold ectd eed is adjusted to
produce a norrvwveﬂgv%igta‘ﬁ_% wei ght of 2 o -f\'/e piSimdR ant nonwovens are

eval uated for perneability and durability by nmeasuring the |i-

at 1

> 1,000 sec 3.63 sec
> 1,000 3.64
4.21

Results of this test demonstrate that the present compositions provide a nonwoven poly-

propylene with excellent wettability.

Continuous Strike Through

Maximum 30 seconds between passes, results in seconds, tests on three identical nonwo-

ven samples with 3 % additive of formula (Ib).

Pass1 Pass2 Pass3 Pass4 Passb5 Pass6 Pass7 Pass8 Pass9
4.40 4.53 4.26 4.63 4.25 4.72 4.99 5.00 5.50
2.55 3.42 3.98 414 4.43 4.46 4.53 4.82 5.08
3.41 3.71 3.79 3.99 3.98 4.72 4.63 4.35 4.97

Results of the continuous strike through test demonstrate that the compositions of the pre-
sent invention are effective towards passing through repeated liquid insults with short time
periods in between. It is a demonstration of the durability or permanence of the additive of

formula (Ib).



quid strike through tine, the tine for a known volunme of sinulated urine

(9.0 Nad /L) to pass through the nonwoven. The | NDA (I nternational

Nonwovens & Di sposabl es Associa- tion) standard test nethod is # | ST 70. 3

(98) using a Lenzing Lister nodel 1997. Results are below Thefls rfM‘éS:"a!:e

al so eval uated for continuous strike thsough and time delay nulti strike ~

t hrough, again using the Lenzing Lister apparatus. Shorter tine periods

represent a desired faster liquid pass through. Results are below. 5 NMAY

-25 Finally, the sanples are evaluated for their capacity to absorb

si mul atB&ﬁﬁ’i’%MﬁﬁéMMtandard test method # I1ST 10.1 (95) part 8,

This method is also used to measure the time delay absorbance capacity. The

absorptive capacity is the ratio of the liquid weight held by the sanple to

t he wei Gt onsf hauibeliygerspagses. reRalsuINtsecands, festmen e SlRNticaUPANIVPYRN sRrBeles ke

Thr ough, Test 0 3(98), results in seconds Blank (no

addi ti ve%ih%%ﬁm%% %ffgtnj‘l?%ulizg (11b) * 1,000 sec 3.63 sec * 1,000 3.64

4.21 Results of this test denonstrate that the present conpositions provide

a nonwo Y py. el | I t us Strike

Thr oughv(f}gxtﬁ‘rgmr%%(gdrgec%ﬁﬁ&rsbé lﬂog;gc hhgg];ss m?i‘égﬁ bﬁpréugée)anH(?uvgt ests on

t hree ijdesmb® cal 510@1 - 368 samﬁlass NDhSG3 %ad@t vesd toramwd a|(lb). Pass 1
A A

Pass 2 iPass. 3 Pass-4-Pass ass—6—Pass ass ass—0—14-40 4153 4-26 4.63
4.25 417274499 5 66 5. 5§‘2 5539440 @é 4 36&3 4B 2% b 531 82 5.08 3.41
3.71 3.{79.30 99 34.9@ 4.7454.68 4.535 4. 381 3.42 3.98 3.04
9.93 6.50 481 4.92 3.96 3.99 4.24 4.71

4.68 4.17 5.02 3.20 3.17 3.57 2.98 2.54

Resuits of the time delay multi strike through test demonstrate that the compositions of the
present invention are effective towards passing through repeated liquid insults with long time
periods in between. It is a demonstration of the durability or permanence of the additive of

formula (Ib).

Absorbance Capacity

INDA standard test # 10.1 (95) part 8, result is the ratio of weight of the simulated urine held
by the sample to the weight of the dry sample.

Blank - no additive: 0.4 3 % additive of formula (Ib): 8.8

These results demonstrate the surprising hydrophilicity of compositions of the present inven-

tion.

Time Delay Absorbance Capacity

INDA standard test # 10.1 (95) part 8, samples are saturated with simulated urine, air-dried
for 24 hours, and saturated again. Result is the percent retained of the original ratio of the
weight of the simulated urine held by the sample to the weight of the dry sample. Tests per-

formed on nonwoven sample with 3 % additive of formula (lb).



Results of the continuous strike through test denonstrate that the
conpositions of the pre- sent invention are effective towards passing
through repeated liquid insults with short tinme periods in bebween is a
denonstration of the durability or permanence of the additive &% mﬁfﬁﬁrﬁ
(Ib). P6 MAY -26 Tine Delay Multi .Stri ke Through Dry one hour bet ween
passes, results in seconds, tests on five identical nonwoven sanples each
with 3 %additive of fornula (I b). 0 hours 1 hours 2 hours 3 hours 4hours
5hours 6hours 7hours 6.99 5.00 3.95 5.28 0.56 3.40 2.59 .99 7.24 5.67 5.81
4.54 4.82 3.68 3.96 3. 13246100'95431@04553 hous3 9§ hotrs 42 3.98 3.04 9.93 6.50
4.81 4.92 3.96 3.99 4. 24 fgo AO81% I 8192 B- 88e,3-JL7 3.57 2.98 2.54
Results of 'he tinme delay nu strikel through fest demonstrate that the
conpositions of the present |nvent|on are effective towards passing t hr ough

r epeat nsul t.s wit 0 i 0 e is a, .
Genonstiigrt BBy sEREnartattiiatit 90%55&5'?’”3 B St e rerk e Peupipu
(I'b). AhbsomasptdicBapiied muktiplbfexpbandatdsithertedduri@. 1 (95) part 8, result is
the ratio of weight of the sinulated urine held by the sanple to the weight
of the dry sanple. Blank -no additive: 0.4 3 %additive of fornula (Ib): 8.8
These rBaniples2:dpompdbyiahe Priheabdity. pri sing hydrophilicity of conpositions of
the present inven- tion. Time Del ay Absorbance Capacity | NDA standard test 9
10.1 (95) part 8, sanples are saturated with sinulated urine, air-dried for

24 hOUI’Fii)lyp@dWle'i@]E HAQGEH HORéight dRaselbtditie dhrerrp@s ¢@Ntrd eleRibedeafandgun
ori gl na rati o

t he
into filaments and tufted into a carpet. The carpets are printed with a mixture of color index
(C.1.) Acid Yellow 216:1, C.I. Acid Red 266 and C.I. Acid Blue 40 to have a dark brown tri-

chromatic color. The printing paste also contains a thickener such as gaur gum. After prin-

ting, the applied amount of dyestuff is fixed in a steamer. After fixation, the carpet is rinsed
with cold water. Carpets prepared with fibers of the present invention exhibit excellent print-
ability.

Example 3: Polypropylene Nonwoven Fiber.

Example 1 is repeated replacing the compound of formula (Ib) with a 1:1 mixture of the com-
pound of formula (Ib) and Atmer® 502, 2 mole ethoxylated stearyl alcohol. Excellent results
are found for liquid strike through time, continuous strike through, time delay multi strike

through and time delay absorbance capacity tests.
Example 4: Alkaline Battery Separator - Percent KOH Absorption.

Polypropylene nonwovens are prepared as in Example 1. The weight of additives based on
the formulation is as in the table below. The nonwovens are cut into 4 square inch sections.
The nonwovens are submerged in 167 mL of a 40% KOH solution at room temperature. Af-
ter 5 minutes the samples are removed and allowed hang air dry for 1 minute. The samples
are weighed to provide initial % KOH absorption (wet weight - dry weight/dry weight x 100).
The wet samples are again submerged in a fresh 40% KOH solution in covered beakers.
The beakers are placed in a 70°C oven. After 7 days the samples are removed and rinsed
with deionized water. The samples are hang air dried for one day and weighed to provide

%KOH absorption after 7 days at 70°C. Results are below.



wei ght of the sinulated urine held by the sanple to the weight of the dry
sanple. Tests per- formed on nonwoven sanple with 3 % additive of,.forml a
(1b). 5 M Ay -27 24 hours 48 hours 72 hours 96 hours 75%61% 1 %]5’/%@ i
These results denonstrate that the conpositions of the present invention
effectively maintain their hydrophili28ty after nultiple exposures to

sinmul ated urine. Exanple 2: Pol ypropylene Printability. Pol ypropylene, and 5
% by wei ght of the additive of fornula (Ib) are nelt blended and spun into
filaments and tufted into a carpet. The carpets are printed with a m xture
of color index (Cl.) Acid Yellow 216:1, C. 1. Acid Red 266 and C.1. Acid

Bl ue 40 to hawithox® dadk br awnet® 562 chinitimhPeceabl or . PdrhentgfOidtAbsgrppiast e al so
contai ns a thiekemerit) Such (@sparaent) QUWOH Abs@ptiqhy | NAbsorpion hfiter 2DAYS &d7cagount
of dyestufT 15 TTXed In a steanmer. ATter rirxation, the carpet 1s rinsed
with cold water. Carpets prepared with fgipers of the presgpt invention

exhi bit excellent print- ability. Exanple 3: Pol ypropyl ene Nonwoven Fi ber.
Exanple 1 is repéated repl aci-ng the conpdund of forrmula (3@ with a 1:1

m xture of the g]%m pound of formula (I 92 and Atner~9 502 mol e

et hoxyl ated stearyl al cohol. Excellent gul ts are founaB% r liquid strike
through time, cemtinuous strik® throughgati ne delay nultiostri ke through
and tinme del ay absorbance capacity tests. Exanple 4: Al kaline Battery

Separ at or - Pelfceht KOH Abso$'5§i on. Pol ﬁﬁ?opyl ene nonwovel® are prepared as
in Exanple 1. The weight of additives based on the fornulation is as in the
tabl e bel ow. The nonwovens are cut into 4 square inch sections. The
nonwov e NS e108WOMBMBRIYBEPPYIgNE BvthAut asiditlye hasEKerssyIter hasas atot rEsehrtiempkisat ur e.
Af- ter 1 : R J 1
e M B s e A TR i E R C

wei ght KOt spiutienglveh diftgr amiegliog at 100) for 7 Thes. Wibess easpliemdarte pgjential stiteer ged

) o ) X
inafr Srsers]en Océ)mlécc)]éllti%% Fnt élgﬂinle%a?tgr\?esre%gra oeraakp%ﬂcseitions. Unithox® 420 is equivalent to

the present compound of formula (Ib).



The beakers are placed in a 70' C oven. After 7 days the sanples are renoved
and rinsed wth deionized water. The sanples are hang air dried for one day
and wei ghed to provide %OH absorption after 7 days at 700C OTEW are
bel ow. -28- Unithoxo 420 Atnmer @502 Initial Percent Percent KOH* pt?@ﬁﬁﬁ
(wt percent) (wt percent) KOH absorptizn- Absorption after 7 Days at 700C
---- ---- 618 NA* 1.5 ---- 881 900 3.0 ---- 777 822 1.5 1.5 824 1011 0.75
0.75 889 987 *The nonwoven pol ypropyl ene wi thout additive has excess water
beads, not absorption. It is seen that the hydrophilic nonwovens of the

pr esent ‘ ' rformwell towards absorbing KOH solution even after
anneal ing at 701C for 7 days. These results indicate potential of the

present conpositions in alkaline battery separator pﬁ,l i cations. Unithox~
420 is éqﬁiWFéanWtPOﬂy@'efPH@eﬁPé&'éﬂ‘te”b(‘iﬂ%é%p gf“%“otﬁ?ﬂﬂa‘é{ IEP GYMPESYFAY - nnr LA
-29 What i@)cgajﬁyagﬁ,g;sa'ndl. A wettable polyolefin fiber or filanent,
conprising a ne bl end which conprises (a) a polyolefin; and (b) at | east
one conpout®d ¥fleashene eprmprand o) thrformutaidr ophi lic ol i gomer) (1) wherein R
is a straight or branched chain al kyl of 22 to 40 carbon atons and the
hydrophilic oligoner is a honp- or co-oligoner consisting of between 2 and
10 monomer units deri ved RyronT thydoopdilc eligomeered f (lobm t he group consi sting
of ethyl ene oxide, pro-

wherein

R, is a straight or branched chain alkyl of 22 to 40 carbon atoms and the hydrophilic
oligomer is a homo- or co-oligomer consisting of between 2 and 10 monomer units
derived from monomers selected from the group consisting of ethylene oxide, pro-
pylene oxide, ethylene giycol, propylene giycol, epichlorhydrin,

ethylene imine, caprolactone, vinyl alcohol and vinyt acetate.

2. A fiber or filament according to claim 1 in which the polyolefin is polypropylene or poly-

ethylene.

3. Afiber or filament according to claim 1 in which component (b) is a compound of formula

(12)
R1(OCH,CH,)OH (la)

wherein
R, is a straight or branched chain alkyl of 22 to 40 carbon atoms, and
X is 2 to 10.

4. A fiber or filament according to claim 3 wherein in the compound of formula (la), R, is a

straight chain alkyl with an average value of 30 carbon atoms and x has an average value of

2.5, which compound is represented by formula (lb):

CH3CHa(CHoCH,)1aCH,CHa(OCH,CH,) 50H  (Ib).



pyl ene oxi de, ethylene glycol, propylene glycol, epichlorhydrin, ethylene

i mne, caprolactone, vinyl alcohol and vinyl acetate. 2. A fiber or filament
according to claim1 in which the polyolefin is polypropyl ene o %
ethylene. 3. Afiber or filanment according to claim1l in mhich é e ”Tb)
is a conpound of fornmula (la) R (OCHaGH2),OH (]a) wherein R 1is a strai ght
or branched chain alkyl of 22 to 40 carbon atons, and x is 2 to 10. 4. A
fiber or filament according to claim3 wherein in the conmpound of formula

(la), rai ht ch in.al n.aver val ue of o at ons
and x E%sAzHe Wé&é@& b apered! 89t°fﬁ%“1wWﬂ@HqEHWbWﬁﬁ$EQQ?%ﬁWEf@i 8&ﬁ&§eqornula
(I'b):  Chiipblzids-eaGhkt did QhizéitH SBERGHAviy Bifikteht BYeragdQalubs foh H,i dievoradiffe-
filament accordi nﬁ] to claim1 in which the nelt blend conprises two

di f f er &Pt 2/855RyANES foFthe AUMBEL O TPNARF'HN i f fer by having different average
values for R and/or diffe- rent average values for the nunber of nononer
units. 6. A fiber or filanent according to claiml in which the nelt blend

addi ti Gnah fiercsfipmaiaacgarding ioXgimat EuWvaich greatet biandasisitiopalit caraprises apf
formul g ng]x%lateé nf%?léﬁcbﬁ&or% tdt |@f’i@%"ffcﬁ‘ﬁwﬁ%r(§' ng to claim1l in which the nelt

bl end a I ona conprises the conpound of the fornula (1c)
C, gH37(OCH2CH2) 20H (1c). 8. A fiber or filanment according to claiml| wherein

the conpolpds 0, t?rﬁé??%@@&hm(g%clahﬁH u%vﬂlch th?ﬁ\%&%ﬁeﬁjﬁ%ltfoﬂal et ;é@%tr%f 0.1 %

to 15 9% based on

conprlspn@oamﬁoﬂmeﬁ@ﬁmnaﬂohponent mhereln t he pol yol efin conpo- nent
conprises a nelt blend conprising conponents (a) and (b) according to claim
1. 10. A woven or nonwoven fabric conprising knitted or bonded pol yol efin
fibers or filaments C1gHa7(OCH,CH,),OH (lc).

8. A fiber or filament according to claim 1 wherein the compounds of component (b), in total,

are present in an amount of 0.1 % to 15 % based on the weight of component (a).

9. A bi-component fiber comprising a polyolefin component, wherein the polyolefin compo-

nent comprises a melt blend comprising components (a) and (b) according to claim 1.

10. A woven or nonwoven fabric comprising knitted or bonded polyolefin fibers or filaments

according to claim 1.

11. A woven or nonwoven fabric comprising knitted or bonded bi-component fibers accor-

ding to claim 9.

12. A method for imparting permanent wettability to a polyolefin fiber, filament or woven or
nonwoven fabric made therefrom, comprising melt extruding a mixture comprising a thermo-
plastic polyolefin and at least one compound of the formula (l) according to claim 1 into a

plurality of fibers and cooling the fibers.

13. A method according to claim 12 wherein said fibers are drawn into a plurality of conti-
nuous filaments, a web is formed from said filaments and the filaments are at least partially

bonded to form a fabric.



according to claim1. 11. A woven or nonwoven fabric conprising knitted or
bonded bi -conponent fibers accor- ding to claim9. 12. A nethod for

i nparting permanent wettability to a polyolefin fiber, filament off fud¥&h 67"
nonwoven fabric made therefrom conprising nelt extrudl ng a mxture
conprising a therno- plastic polyol efizm and at | east one conpound of the
formula (1) according toclaiml1l into a plurality of fibers and cooling the
fibers. 13. A method according to claim 12 wherein said fibers are drawn

into a plurality of conti- nuo is formed from sai d
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M -31 ér4f|larﬁerﬁf%h%sﬁ%<‘a0;5&§/d]&ﬁ0 claim12 in which the fibers or filanents
are a bi-conmponent fi or filament conprising a polyolefin. 15. An
article of manufacture conprising a woven or nonwoven fabric according to
claimifs SRLATIEG haARLERR SRbRiEPENoIE BonGwdleARASRRAROMIAPE Saint {1 N ,"
pants, femnine napkins, tanpons, 1ncontinence care products,” wet and

W pes, oeiected érpesmerwgyp sangjsting ofc@mablefdlan@& trmlnalpaamdfemmmrqapkms
separ at Qr t r cI aim1l
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woven ohltemmama}endbatbeny(s.eparators.

16. Use of the compound of the formula () according to claim 1 for imparting permanent

wettability to a polyolefin fiber, filament or woven or nonwoven fabric.





