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absorbent article and more particularly, a premoistened wipe, it should be understood
that the present invention is not limited thereto. In light of the present disclosure,
those skilled in the art will recognize a variety of applications in other fields where
flushability of a fibrous fabric would be desirable.
Nonwoven fibrous fabrics and webs are widely used as components of
disposable products as sanitary napkins, diapers, wound dressings, bandages, nursing
pads, and premoistened wipes. The terms “nonwoven fibrous webs”, “fibrous webs”,
“nonwoven fabrics”, “fabrics” and “fibrous substrates” are interchangeably used herein
and include, without limitation, methods of making such fabrics and webs which can
include, but are not limited to, air-laying and wet laying.
Such fabrics, if they are to function effectively, must maintain their structural
integrity as well as exhibit satisfactory tensile strength when they are damp or wet.
However, it has been recognized that if such nonwoven fabrics were to lose
substantially all of their tensile strength when exposed to water and become readily

dispersible therein, disposal problems would be substantially eliminated. The



products could be easily and conveniently flushed down a conventi onal
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neutralize all acidic groups prior to applying the binder to the web. The binder-
saturated web is dried and then immersed in a low pH medium where it retains its
structural integrity yet will still break up when the wipe is immersed in a sufficiently
high pH liquid medium.

Another binder used has been polyvinyl alcohol combined with a gelling or
insolubilizing agent such as borax. The borax cross-links at least the surface of the
polymer binder before the web is dried to give a water resistant web. Such cross-links
are reversible, that is, when the concentration of borax is reduced below a certain
leve), the degree of cross-linking is so low that the binder becomes soluble in water.

A problem with the above binders is that to prevent the nonwoven fibrous
fabric from disintegrating prior to disposal, the wipe must be maintained in a solution
having a pH which may cause irritation to the skin when the wipe is used.

Another binder that is, to a limited.degree, water soluble comprises an

unsaturated carboxylic acid/unsaturated carboxylic acid ester copolymer. The web is
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wat er sol ubl e, water dispersible or water disintegratable in an agueous
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3 SUMMARY OF THE INVENTION

Briefly, the present invention relates to a water soluble polymeric binder
composition that can be used in a nonwoven fibrous web, fabric, or substrate. The
water soluble polymeric binder composition includes an unsaturated carboxylic acid /
unsaturated carboxylic acid esters terpolymer, a divalent ion inhibitor and a
hydrophilic cross-linkable polymer. In a preferred embodiment the hydrophilic
cross-linkable polymer can function as the divalent ion inhibitor and be substituted
therefore. The water soluble polymeric binder composition comprises from about 25
weight percent to about 85 weight percent of an unsaturated carboxylic acid /
unsaturated carboxylic acid esters terpolymer; from about 5 weight percent to about
85 weight percent of a divalent ion inhibitor; and from about 10 weight percent to
about 60 weight percent of a hydrophilic cross-linkable polymer. As used herein
“divalent jon inhibitor” means any substance which inhibits the irreversible

cross-linking of the neutralized acrylic acid units in the base terpolymer by the
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divalent ions. In a preferred enbodi nent of the invention the hydrophilic
cross- |inkable polymer functions substantially as a divalent ion inhibitor
so that the_ binder conposition conprises from about 25 melght rcent to
about 85 wel§it~P8f cent of an unsaturated carboxylic acid / E&?
carboxylic acid esters terpolymer and from about 15 weight percent to.about
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concentrations of divalent ions greater than about 50 ppm. As used herein
“moderately hard” water means water which possesses a total concentration of from
about 25 ppm to about 50 ppm of divalent ions. Non-limiting examples of divalent
ions include calcium and/or magnesium ions. As used herein, soft water has a
concentration of divalent ions of less than about 25 ppm and very hard water has a
concentration of divalent ions of more than about 50 ppm.

It is another object of the invention to provide a nonwoven fabric that is water
dispersible in soft to moderately hard water having a concentration of divalent ions of
less than about 50 ppm.

Another object of the invention is to provide a premoistened wipe that is easily
dispersible in soft to moderately hard water.

1t is another object of the invention to provide a wipe that can be disposed of in

standard sewer or septic systems that is water dispersible and will not clog the water

closet or plumbing. _
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DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS The nonwoven fabrics
prepared in accordance with this invention have good dry tensile strength
dependi ng upon, anong ot her things, the amount of binder applied to the
fabric and WR&¥5WA%er in which it is applied. The nonwoven fREFPES8/9474
abrasion resistant and retains significant tensile strength in aqueous*
sol uti ons containing greater than about 50 ppm dival ent ions. Yet the

nonwoven fabric is di j [ at-al er. Because of
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unsaturated carboxylic acid/unsaturated carboxylic acid esters terpolymer, from about
5 weight percent to about 20 weight percent of the divalent ion inhibitor and from
about 10 weight percent to about 50 weight percent of the hydrophilic cross-linkable
polymer.
In a preferred embodiment of the invention the hydrophilic cross-linkable
polymer functions substantially as a divalent ion inhibitor thereby eliminating the use
of a separate divalent ion inhibitor. Advantageously the hydrophilic cross-linkable
polymer promotes hydrophilicity of the treated fabric. Accordingly, the water-soluble
binder composition comprises from about 25 weight percent to about 85 weight
percent of unsaturated carboxylic acid/unsaturated carboxylic acid esters terpolymer
and from about 15 weight percent to about 75 weight percent of a hydrophilic cross-

linkable polymer. Desirably, the water-soluble binder comprises from about 40 weight
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aqueous environnment having a divalent ion concentration | ess than about 50
ppm and a nonoval ent ion concentration of |less than about 0.4 weight
percent. AIthough conventional unsaturated carboxylic acids can be
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or organi é%‘ﬁ%‘c’é’a‘ﬂﬁ{é & BHE ‘?'Yé Ia§51% %hgggﬁc fozmn Ylt R?&%(H)@

neut ri':ll I zq:];éfbﬁammsawrgl’m@dmat bﬂwkrbtgha@er;:enbaﬁmmﬂm esmérstarw/ampeﬂhynsmd
Exarrp es o the neutra a nts. j nclude. i no anl es Su S odl um
hydr oxi de Si5&% hawpgsp ]Iél;l gfell 'f"tlr# ‘iﬁ#’?ﬂ/ﬁ?"é’?ﬁ e E"Z'g‘??al%%‘f’ éﬁ’bgcn and
an nes sUGhris 41BR9Sh %m,! Bt 6Cmold RirbaitOprafdrably mtﬂmwowmdrwtthﬁm‘ylw
anmoni a, | am ne,

th
triethyl amcrdeandlqri !pekh@WYalmaﬁ@ is pentyAbizadte form araaft; 8’&1"%"5"%%%8%6‘3 s or
sodi um hyg) Pbh Eg@x@@@ié:]@ﬂf RteLib1 P2 33 HEPehosalt 0 b8 Vet pRtdeanef ani nes.
d car xyI| u g

Unsat ur at nsat ur at ed car oxylic acid ester copolyners
are discl areadlmamd,JSSvexﬁatmcedtkto 36 v@ight reecesht ireferably WATrRghbraenrdo A E

NN VOVEN L AR e e“tg Bl Sk Qo] r%%tmr,ync oSte HRVROTRA! A1y N6 b Br BYo

ref er ence Y mer 1S av romthe LI ON

Cor por at i a2, caflsutiystohapaid. 20 Welght p@neml tord we)glht PeTCATIt Dr&fenabb’f 2 weighthe

| nvention pleg-]c%lnltJ (tjoe Sg weIg%r’g %gx%gng SR acr E:Sa[sgers and/or methacrylic esters having an
alkyl group of 2 to 4 carbon atoms in which 1 to 50 mole percent, preferably 2 to 40
mole percent of acrylic acid is neutralized to form a salt. The molecular weight of the
terpolymers are not particularly limited, although the weight-average molecular
weight of the terpolymers is preferably 5,000 to 1,000,000, more preferably 30,000 to
500,000.

Any inorganic base or organic base can be optionally used as a neutralizing

agent to neutralize the unsaturated carboxylic acid component of the copolymers.
Examples of the neutralizing agents include inorganic bases such as sodium
hydroxide, potassium hydroxide, lithium hydroxide and sodium carbonate, and

amines such as monoethanolamine, diethanolamine, diethylaminoethanol, ammonia,
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such as EASTMAN AQ 29D, AQ 38D and AQ 55D (avail able from East man

Chem cal s, Kingsport, TN); L9158 (avail able from ATO Fi ndl ey);

cross-1linkabl e pol y(ethyl ene-vinyl acetate) (available from National Starch
and Chem pmo ny, Bridgewater, NJ under the tradenane WE—SW?“

pol yphosphat es such as sodi um tri pol yphosphate, phosphonic acids such™as

et hyl ene ﬁimm}uyhmﬁnma(rmehﬁyhﬂmemhpmwmmeampmho 1565 E‘@d&l’ﬁ@d)&}él c acids such

as ethyle m net etraacetic,acid and nitri.lot

hydr oxyca¥ qg Pmneicqrcfgsg"&bhy droxideoF A cog@udémoéxn@p%%fssaxﬁnn %&Q’dd Xide and
pﬁrp_hOZI n&hanol_ami?eéémsa;ﬁmdté&cfbﬁgﬂﬂacfﬂ{aﬁﬂaeumé(ymbsytﬂm deibéstef or use i 3
the invention include pol ymer vin n r re,.hygr, C nononers an
nmonormer tf@?lyﬁ%sé%g‘ﬁaéseéflnéigs @ﬁep_ﬂk’?’@?gﬁ&ﬁgﬁf’ﬂwgngp pl es of such
pol yner s HaeloMeoSABIPNDAEWOVERFABRMY it distlosiéd &f whith Rinkérpbedled
acrylam de such as N-nethyl ol acryl am de; 2) acryla m de ?] glgag_SUbﬁtltUted

acryl anmi dhensimskyirafensors ard madp arpazt hergek Th%@am ¥mgp}
N- net hyl OL @ﬁrddrgggaﬁﬁe,t alﬁyggggggacryl ates such as hydroxy et hyl

met hacryl a e or yI’ene gl'ycol ) - net hacryl ate (PEG MA) with nethyl
met hacryl at e oDivabdrdiyién nhibiters @sefd) impibleyigedrttiondnelude sylfordted hentojyastarsng

ont o of norepymas IAKERR DM, % ¥Fbangdtd sop @Paipt BECREMAET) 0121

rm: eEI eﬁ fzﬁémhﬁlsc K@@gspl bntnmgi L945Er(emranbwfrcmds$9 IFindlap); e:rmu;xdmbl | ld fs

pol y(et yl ene-viny acetate) with N vai e _from
Nat i onal ~ERlxethyleneivinybasetale) @yaiall rog} %&g}%@f@%r&\ﬁmﬁﬁg ﬂg PPA%En ame
ELI TE- 33. Brig e\?ate{' rN@ﬁHHé}EUheQfmghﬁ@rﬁmqf&ﬂ)epé]?%ﬂ%%bh@fbs shble ab sodiam

formul ati ons the present invention can applied to any fibrous
subst r at etripplyrhosphatecnhosplinipacids sich gse3hpase f abric. The water dispersible

fibrous f &%Hlﬁet%grﬁr(rggt [Qﬁgﬁ'lrié &}Hofuﬁ aﬁﬁé Lﬁ?ﬁﬁocdrb@x éﬁ!'a%fcﬂts%gﬁ ggabl e or

di spersi bl'é uéous®environment ‘having a di'val ent | on concentration
| ess tha netanlytuﬁedﬁ&upemmmacbtm avithavdhigritotriece ticacizk by decxiyoarbokyliceacids sugh

about 0.4 wei g flf 5% The water di sgermble fabric of the invention is
parti cul ap§ Gt %F"E‘ ROSYamuEs FCRAS R BYO M S per si bl e product. Suitable

fibrous subst I By @fophilftl diékd.linkable polymers suitable for use in the invention include 7
but are not lim teoII) nonwoven, a d woven fabri

) enmbodi ,
parti cul aPPlymesy %%)‘H% °’&%1?remﬂ?‘*0m?69 1lie mopgmergjany B’QPP’é’l‘Fgg'%/fraé"e ﬁﬁ?ﬁgegi
fabrics d%s§ ﬁh@e Nonqtiﬁﬁfn%téx\éh@x ot sﬁ&lﬂb&?uﬁk@iﬁcﬁﬁifeb|1996Ly(éfﬁ§l§ﬁ§-vﬂﬂd

urine. use erein "nonwoven bric" refers to a fabric that h
structur ea@ﬁahehmlm Nisubstitutas acrganyide syabrasNmathplel gerytamidged) asry a'ﬁ&? be
variety ofi EuisBuRelintdniids baSch Aol AL LRRLEREMARHASRCK T O 2
wet-laid ps N@meﬂfyinl ahwlhmﬂht @) coohyperylatee suds as bydipkxe ethiy aretbagratlateg or

LRI ERTE R CE e I T I -
air-laid ggyhithal )Spoa @thyddiel \ﬁﬂivladié@hol) deiilg lbsythlamhboat dpetdent hgdrolysis; d
di stribut .!zu%] S)rrgél;(relc}%zlene gl;c% ) graR;e gk&) 0 grergc;l?rlngrs such r;1s%%ly(il)le%'i:'ls%(E)" tHBtt file lal,
poly(ethylene glycol) moieties can be cross-linked. A preferred cross-linkable polymer
is poly(ethylene-vinyl acetate) with N-methylo! acrylamide available from National
Starch and Chemical Company, Bridgewater, NJ under the tradename ELITE-33.
In another embodiment of the invention, the binder formulations of the present
invention can be applied to any fibrous substrate to form a water dispersible fibrous
fabric. The water dispersible fibrous fabric of the invention is soluble, i.e.
disintegratable or dispersible, in an aqueous environment having a divalent ion
concentration less than about 50 ppm and a monovalent ion concentration of less than

about 0.4 weight percent. The water dispersible fabric of the invention is particularly

suitable for use in a water-dispersible product. Suitable fibrous substrates include,
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absorbent wap sheet and cover stock for various water-dispersible personal
care products. Air-laid materials are particularly useful for use as a
prenoi stened wi pe. The basis weights for these air-laid non-wven fabrics
wil |l rangewa®rsedsout 20 to about 200 grans per square net ePCTYSMH09i4 h
staple fibers having a 2-3 denier and a length of about G 15 millineters.

Surge or bit Akt Miaditdd @) ﬁoxﬂ@&%n%ﬁévﬁrﬁ&bhb@nmmaﬂﬁehlbgﬂmﬁedtﬂft o St apl e
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re.used to nmake the du A
desi r abl epanmalarkyemsqrgﬂime RrRdu rllg}'é?e&?e srbstrptes Axe oppYpPEen Ea% aB about .

0.025 grapk; lpﬁfsogéf 1€y mﬂhﬂm&ras(tﬂé&p)méxﬁeﬁm&'hnge 0AQ ugé& Rereln Ui d

di stribution nat have a hi gher density, in the deS| red range of
about 0. 1momvoezbm€nbr0: Zefegs’w Eabmghaﬁb@q—@smcqum\eﬁméém'@l ibAESA desirabl e

fibers ha %ﬁg& e a
density ofF"g% ?%’F‘{%’ﬂg aﬁgﬁ?@é}xﬁggﬂ&b#&da d e§ba§?&g§t\?}e}% g[ﬁsljﬁﬁ about 60
gsmto abDthBGerg%ncs can be mEde ﬁmnmemty aﬁqxrocess&ssatlixdmnbbbmbkirmd of

nat ur al bers, nt heti c ers and ,c i nat i,ons_t her eof hg, choi

the fi ber QA °ﬁ?§8nwetr‘{?1’é)8’5?§?ﬁ§f3% hy%]r%eé}tar&%g{g REPPHe s‘fﬁ‘?! b cf%eéigg’use
of the fipbsdiRg ahdBélution NeitmidgM ting exanpl es of suitable fibers, which can
be used alone or in conbination to formthe s f&)%rﬂf\ clu rglotgt

linen, jute, h@hﬁb"ﬂ?%ﬁfo’%@)@wrﬁpa%ﬂ@ﬁ Y 46y LR 10F B%f e P& ch as
vi scose I gy oRoveMdbfite dl‘}fe% gt 19?& fatdrPas Sropirticafaryaldefll gsEb i & Bnerd)

synthetic fibers derived from pol yvinyl alcohol, polyesters, polyam des,
pol yacryl ﬂusi, dnetrxbutxenemrsrla¥s fnid mrtak@mtétlalsh@lcétﬁﬁ\ﬁes\fr%@r@eﬁﬁly al so be.

used if s i rably,
formed frBF° ?é‘?‘g “(r\78IShe%tt1 n{co}yev‘%@g ?nggg%uQ% d‘ﬁ%)ﬁfrglg é;%er%oé'lal e m ni num
| engt h of ptddectsi bear mld&m&aﬂsls(me phsticdrhpdsefel for iedad mprémmtemgdwiﬂe

nonwoven t non n fabric..s for dry

ot hod t nEBE PG HELETSS for e aRt TR RgpPreyen Rsice iy ansd SoRCabtl 28t

8 - VEh AR/ F0928ms per square meter (gsm) with staple ﬁbers having a 2-3 denier and a

PCT/ US98/ 09474 mllinmeters to 15 mllineters. bﬁn det erm ned t hat
when a sulsegine @Ouﬁﬁalﬁ'tmtlbm@f'erﬁl Burae ordnrta g’af‘%" Fﬁeﬁff efter repigRCYhout 15

11T e efsy hiphal AP i fileShARhE ababy & Redibebr elognatdie Lsities sk or m

ropes of ers are un eswab e in a flushable material. Desirably,
t he nonwotase padsucts. oﬁ demmhlmﬁeaﬂt degity der f&le SUrge Qm@1t9k¢ Batomels ipbatweon

strength when 4 6@3/ upgggﬁﬂptgg&gg}aarm% ;%h V?BHH dlpgtﬂﬂsﬁon

mat eri al . en such ven € 'bo oge an adhesi ve
whi ch | osemtérials lnah Ghamg asmg}mngbhsmy] i dbe desired range of\atsmm@rlﬂ/maélout 028

fabric WI| break. u adi | t he ovided b

novi ng thFGﬁBﬁ“gﬁlgeg%?é?w?ﬂ %eé’éé; most ggs"ﬁaﬁ)i ﬁ%ﬁ{ e%atdgbm% of oeggpke aE)lfae%‘gent

i nvent i on1maywihrrd gsneeslly, have a dehbigy 6f Aluue0.05 g/eatotabole 0llay/er and 4 basibe case
of nmultiple |ayers, the | a% rs are generally positioned in a juxtaposed or

sur f ace- t Weight PfakoutS0asmy 8A&B | or a portion of the layers may be

bound to adj acRt nbAWEVeh fabRE lﬁaa@ws@fémdl&nmaaﬁﬁ&sb@n&mﬁmﬁbé‘ré afa
plurality of separate nonwoven fabrics wherein the separ ate n Hwoven

fabrics negmbisationniherdofofhe cheipgpkthelihers densnds pagre der expmple; iReE O%tay be
g'r > t :T{.Ilb'l['llt g 4 a@@&d@%\ﬁﬁ%ﬁ@ of Y fifishedl Absic N8 iRkt iPlest sultabR t here
fibers, which can be used alone or in combination to form the substrates, include
cotton, linen, jute, hemp, wool, wood pulp, regenerated cellulosic fibers such as viscose
rayon, modified cellulosic fibers such as cellulose acetate, or synthetic fibers derived
from polyvinyl alcohol, polyesters, polyamides, polyacrylics, etc. Blends of one or more
of the above fibers may also be used if so desired.
For wipers, the nonwoven fabric is, desirably, formed from relatively short
fibers, such as wood pulp fibers. The minimum length of the fibers depends on the
method selected for forming the nonwoven fabric. Where the nonwoven fabric is

formed by the wet or dry metilod the fiber length is desirably from about 0.1
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I ndi vidual |ayer may be separately subjected to a binder application and
then combined with other layers in a juxtaposed relationship to formthe

finished fabric. The bi nder conposition nay dto
t he non\/\o\%@gg&% by any known process of application. aﬁ?%’@@%@an be
applied to _the nonwoven fabric by, for exanple, spraying,

printi ng, mibmetarg to 46 millymeferertihas haen determpimed thafew ?‘héé?“b?@nﬁﬁgl ied to

t he non i s
necessar s ipttp B Bberd haling £1chBF kalciinaR ube I3mlimebp o lap il 4. |2
fabric scﬂmabb fabnethesmbsllgﬂntemils Itqﬁum ropes effibers whichjaraamidesicableéir abl vy,
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percent t er junctlions are cover
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about 95 percent to.1 ercent of t fiber ctions are covered by the
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wat er di swsrcﬁlxéses 3BRNAME StFcMREN i tapPatePhA@th sawer WEkRET, tthe fabirRPgillreak
contacting the fibrous substrate with an effective ano unﬁ of the bjnder

f or nul at i @heeadily birahe agifation pravided; hyflughingandmpying thraughdhg SEVer PREBuUNt of
the fibers. Thep DQSOMRA th £b hb%réé%ﬁﬂuﬁr"ehﬁ&Méty‘:)kfé:fﬁierﬁ?lonkﬁfagxh?ﬁerS'b|e

fibrous fabric. For ease o plying the binder woven fTabric, the
bi nder melpyéreoronultinlé lae'drs dlns rcasechlamaitipte 1@Y@‘§oﬂh@é§3’3rﬁ ay@geerady a sol vent

h I h h d
3" % R0 S 0BbteChe Aok S Hitalh i U A RRGLBF B
30 wei ghtlapeisaray bébdmxdistoamijadmt Baydﬁﬁl’l‘l&bﬂnqnwdvem lﬁalﬁhmlay Alsb badoryhed per cent

to about 20 wei ght  percent solids n the wei ht of .t.he
fabric, t‘ﬁ‘é‘“lﬁ RluEalitnel separgtesiqnvoyen fabgics Wgﬂﬁﬁéﬂt fheenagateio W&N%%‘cﬁabrl c

in an amua? b@ffoﬁx{ém&ﬁ%méqe%hgnﬁpmaf&@tTh@baﬂ@yba@%evmmmm&pmam
desirably, roma bout 5 wei psgrcent to about 30 wei ght percent and nore
P

desi'r abl ynenwayen fahia aa giag atiemer vhergiibere are nmltlght ayprscaash. \Were
the a”DU%dRLd&m@Q 'ﬁ?@i bé§e a?aﬁlfia%;kfcléﬁoaa'mﬂaér okt t{? Qn@%\ﬁe the

resul ti ng non- br as 1I'nsufticient nech streng

Al t er nat moﬂi‘tm,led/\hﬁzh@théldaamunm joktapbsedielationship torform theefmxsheei am)unt

ment i oned abovehfbhe resul ting non-woven fabric does not have high softness
and good RN The bi nder conposition can contain plasticizers such
as: gl ycerol ; g bindet ¢onqlsnsitaintheylbahppllieai todhé noimomafahmebyengknown

ol ygl ycol s suc ol col | ene and
Copol y meriroraa pLablicaben g Do AecaRRlaR e HHSTED P AR, anc
tri but oxyslafle, PEaRRR! &p@ﬁféegrlhﬁnk r&aﬁﬁ% Wri 221y &Héﬁt@bﬁhlﬂ@e t Wehehitheler

conposi tion but this is not preferred e anmount of plast |3er vari es

accor di ngbliléeltlﬁélpﬂb%d toche qwnigEes fabricsp @s e FRtaRdRe ARlSRrity ahtds at 18y can
be added ﬁ%e&@ﬁ@%?qrﬂl%hfsﬁ%g tHEbHbr BESERDinclaRly HCBind Bl @s gper Cent

based on t colorants, antifoans,
bact eri cicesr, s&mﬁrﬂralbsalm&the ﬁbetf Awetiers i Desirably, the binder is dispersed in the

nonwoven fabric so that from about 80 percent to 100 percent of the fiber junctions
are covered by the binder. More desirably, the binder is dispersed in the nonwoven
fabric so that from about 95 percent to 100 percent of the fiber junctions are covered
by the binder.

Another embodiment of the invention is a method of making a water
dispersible nonwoven fabric. The method includes the steps of contacting the fibrous
substrate with an effective amount of the binder formulations of the present invention
so as to bind a substantial amount of the fibers. The nonwoven fabric is then dried to
form a water dispersible fibrous fabric. For ease of applying the binder to the
nonwoven fabric, the binder may be emulsified, dispersed and/or dissolved in water or

a solvent such as methanol, ethanol, or the like, with water being the preferred
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agents, thickening agents, fillers, as well as other water-soluble binders
such as pol yvinyl al cohol, aqueous dispersions of, for exanple, polyvinyl
chl ori de, polgacrglates polynethacrylates copolyners of ac ates and
nethacrylaﬁﬂ% %mers of acrylic acid, nethacrylic acid oFCé”§%WPWFhereof
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desired. -carrier. ’Rhe(handdre:abthefrouoalpmmltwmghi Bereqypl th aliowtn3d weightipercent t he
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maintain its desired characteristics over the tine periods involved in

war ehousi Bgentsy tickesingagests. fillexsaps WGH%PQ}“&YM%@Q%F@Q&“W‘ $ Fechcfnsumer .

Accordin f
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mat eri al spe’waMWewmbsneathdcwm ewno@sn@m@famlatemn methacrylatesown in the
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t he prese Y AWOVEN resent I nvention
can be inmymisab@dmbfﬁoeatﬁu@ﬂitob,bdyufdleuifdleanbabrb| ng product s as sam tary
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conventional means such as by using through air drying ovens. Once dry, the
coherent fibrous fabric exhibits improved tensile strength when compared to the
tensile strength of a similar but untreated wet-laid or dry-laid fabric. For example,
the tensile strength of the fabric may be increased by at least 25 percent compared to
the tensile strength of the untreated fabric. More particularly, the tensile strength of
the fabric may be increased by at least about 100 percent and even more particularly
the tensile strength of the fabric may be increased by at least about 500 percent as
compared to an untreated fabric. However, and quite advantageously, the fabric will
disintegrate or is disintegratable when placed in soft to moderately hard cold water

and agitated. As used herein “disintegrate”, “disintegratable” and “water dispersible”
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fluids since the concentration of divalent ions in the fluids is above the
| evel of dissolution. The nonwoven fabric retains its structure, softness
and exhibits a toughness satisfactory for practical use. However, when
brought i nt¥OO8 %8t with water having a concentration of di VaFE8S98Hs of
up to about 50 ppmthe binder is dispersed. The nonwoven fabric structure
i s then eage Myecgmme' haagaably topdasseibe the hdeekingtugror separatingTiné prdtiglaiparts
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Fi ndl ey, mwsémmdeégg Iypftar abeutidmimiesi ting agent; and 4.6 wei ght
per cent_of a NalnGAWSVeR! bl Bai18 4 Bhvelodlih o (AAH AlY Anbi @iThETabieT) as
a plasticizer was prepared by dissolving the resin’in water to yle a

sol uti on eueduct desnyibal @bovel Baydieginy qféhe tyme exeploysl for such artitleeMhy t 0 about
twenty-fi .wei.ght rcent.. .b Qn dr ' 0 e_nenwoven

substr at e?ﬁ%(l)%h%td %%p 5%%\75%2 d?%@l{%’ﬁ&gﬁ %\ggg%g pP%%f%%bgﬁhoan@% RO e - | ai d,
non- wov en nidisruoel prooti bataleiecorquatk aged ingofithineis dloldipg any desipal yahbad efhe

t er epht hal at PET) staple fibers and 40, wei ght percent Abaca pul p. . fiber
(avar | abi BrEiok A3 AnE sEackd T AU HBAL Resvale BEEH MRUATE Tert AeBlied ing
fabric waghd 48k, drheMolserd Wipe @8n brtaflY & Retling Apd! Helativeblt8E Welightfd?r 10
m nutes. The fabric was imersed for two mnutes in a snmall dish having 50

mi | 1iliteithe éry fabrissthesipamasconsaindipra abewickhpersentdn abpubifQhperent and
(Caferr]) dQ&uéiﬁg g%?iﬂﬁob%%%c \eﬁﬁba}taé?iogr%e'r&nft 'aE tﬂeex%tgﬁ%! affenf gfri?él Grigs

found to be dis e in co tap water ter about 1
The tensi mustmantaih itsfdesited albaractesiaticy exteg dhé bibrel pericds im@hedinned by a

nodi fi ed ASTM D5034-11 (1994) test, pracedune, The, saturated fabric had a
ath o naREPhoOs yihabgrtaion \BE BLAGS AN Gtor kit e ksRiaet VL)

m | i met edscordivglprsheltifs mayaangoftom v monthsao awblyediech tensile tester
with ajaw gapvof, 10Q mllineters and a cro?{s-head separ at icgn speed of 30.5

centimeters per’anons{@msnimperracahle enyeloppsiorgontaiping yetrnackasedmaterials
t he- machi pecilid Rifes ARAEHIRIVRS a98 tHE ARB aREWelR Rudwilih bhd Bt Ahyirdhdse

EXAMPLE 1
may be employed in packaging the premoistened wipes of the present invention.

The nonwoven fabric of the present invention can be incorporated into such
body fluid absorbing products as sanitary napkins, diapers, surgical dressings, tissues
and the like. The binder is such that it is not dissolved when contacted by such body
fluids since the concentration of divalent ions in the fluids is above the level of
dissolution. The nonwoven fabric retains its structure, softness and exhibits a
toughness satisfactory for practical use. However, when brought into contact with
water having a concentration of divalent ions of up to about 50 ppm the binder is
dispersed. The nonwoven fabric structure is then easily broken and dispersed in the
water.

The present invention will be illustrated by the following examples, which are
not to be interpreted in any way as imposing limitations upon the scope of the

invention described herein.
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A binder solution in accordance with the invention was fornul at ed
(Formulation 1) containing 50 weight percent of an unsaturated carboxylic
aci d/ unsaturated carboxylic acid esters terpolyner (available fromLION
under the tVOM8AHRE SSB-3b); 25 weight percent of a di val entPGIGS9BAMTHI t or
(avail abl e from East man Chenical under the tradename AQ 29D); and 25 wei ght
percent of a cross- |inkable GOMPARAITVBEXAMPLEaLetate) (avail able

Nati onal Starch and Cheni cal Conpany, Bridgewater, NJ under the tradename
of ELITE-33). The fornul ati on was '

12 di | maﬂndbﬁs&anwwgbroraﬁn&@amabﬁigeaz @%igm percéBbbyad 0 about
twenty-five weight percent, hased on the dry t of the non ani
r Gaaiielleq

subst 1 at e, USRtYrRted@rhaxyhe agd / waga@mta%arb@ﬁyleﬁ@l petersiereplyme
substrat e fggs ¢1ORECor ara%ﬂp%law 3 ﬁ%‘@:@r%hétraﬁ@ﬁ‘arhggs@-mgg& @tvzélghwas

dried in a forced air-oven at 10 errdsI 221 err m nut es.
fabri c wasereemtpfCode b9158 available rQ n@lpy, Wawatmm Wd) soa malmq ters

f t est f 100
oo ot R b AR IR CREEIL bALLAYLrAl el S ML GHESRL ©
tensile st(aemgabﬂe fxrbth’ﬁzes)atsm piaanbxiaabvasqnmmedé:vehsmlvwg thB tesirPB0wgteans per
25.4 mllinet e .fab etest sol ution but

di sper sed 'y papBPR spAOE 2bet AT b perSent Solids

COVPARATI VE EXANRHty Zo about twentylliv WéigHEpert@itbastdionrthe fdrisavsightadfithe
Example 1 was dil ut ed usi n%el onized water for a total so If&% content of
5.9 wei ghtRopEO¥ehsubstiate, akowe ‘E@‘r‘éé‘ﬂ?n WBE SRYS Oill‘?éeé aygh t he

nonwoven %ﬁ%&@h%br&is %Eﬁaﬁa’ Qeedin i 4 &khe r\é@:& &W&Mﬂ@n@ @éx@pﬁﬁiéi‘ab’é' des

of a non-woven brous substrate contal ning yer haueser pul p. The

resul ti ng PEB) s@phd“cbeam any 40 seight percentvdbada puwlp fibgr mlamérqraﬂiar@onés t hen
dried at %tﬂv\ﬁﬂmﬁﬁétgﬁwa{]ﬁg%ﬁﬁapf?ﬁleo &Sftﬁlﬁaﬁﬁ%wlag théh ﬁgeﬁfﬁg?&’zt%%% Added

to the fabric was ercen ase ry welg
fabric, ofainovenatel®33C (:‘Ztﬁltﬁ’)lfmlmm\mmgs 1T7Re fbricdv asdilmemeérsed fori m mmmtes in

Theten5|le st ngth of fhe t urat ed s. determ

AT o4 erhall i by e AR REeE o cest SudiG haPag Biepirdigrel AVAIPH: 1

di mensi on igds ((a+of L00BHA! Bhafilirid wRRPAlle 8 tRNREDDI@onlbwt Wht fouilditebe. The
saturated fabric was placed in a Thw n%AI bert tensile tester. The tensile

strength d]FSHeﬁ%b]éé‘PG‘Plﬁtt@idwﬁéﬁirqf't?rlahW% BiRyies-machi ne direction (CD) was
185 grams per me%ﬁéﬂe@xteﬂﬁﬁx &fthWa%‘rb saIﬁFat@&%'rﬁ W‘@s%e‘%éﬁ@ﬂn%d'b@ 4 he test

sol ution but dispersed I n about 10 m nutes. hé vvetablllty

of the dryngdified esmna@%mma) teat proceduse] T ﬁgturatﬁdefnbmhad@mm
dei oni zed cﬂﬂgﬁsrmrg@%ﬁ Bl(?ﬁflﬁe%g‘s%dt Olh}xgﬁx %&%n@ﬁg 'f(i52 g}ﬁirg%rsr aﬁiié)m

| ocati ons usin CC Syringe gauge nee tinme for the

drop of vvaxrenedtxm \pmbdfﬁbd to hsn & thtec:h teasile estarddth aijaw gaheof WB0abi | ity of

the fabrig ﬁ’ﬁ‘laxlngt%rs and a cross-head separation speed of 30.5 centimeters per minute. The
tensile strength of the saturated fabric in the-machine direction (MD) was 90 grams

per 25.4 millimeters width.

EXAMPLE 1

A binder solution in accordance with the invention was formulated
(Formulation 1) containing 50 weight percent of an unsaturated carboxylic
acid/unsaturated carboxylic acid esters terpolymer (available from LION under the
tradename SSB-3b); 25 weight percent of a divalent ion inhibitor (available from
Eastman Chemical under the tradename AQ-29D); and 25 weight percent of a cross-
linkable poly(ethylene-vinyl acetate) (available National Starch and Chemical

Company, Bridgewater, NJ under the tradename of ELITE-33). The formulation was
12



average of the eight recorded tines. It took 3 mnutes and 5 seconds for
the dry fabric to absorb the drop of deionized water.

13 COVPARATI VE EXAMPLE 3 The

bi nder forWQI98/53086 of Conparative Exanple 1 was diluted usiFfg/H318#%ed
water for a total solids content of 5.9 weight percent. Twenty weight’
percent, dilasdidoqd weightipercawti totel solidst Terentyntooabemt swesty-Bveweight phrcenhi nder

f | at | both sid f - i
cont ai ni hgAeie i Sene o b8 Py srenanbsirats, f e oY BRI domah s bied g 7
basi s wepgbkidefontoltHeSiatTaRl fdsStiatd A@chiBéd incCompatdine Ekdnegledt TFe oven set

tenperature of 400[err]F for 10 to 15 seconds, o the fabrig was 186
wei ght peeseiies fabawerasiriadia aifopeafddaippvenot W?ecﬁggﬁh %01' 0 Ia’rf‘“&ﬁ% eﬁb%

sol uti .Onfg\fﬂ'd ‘P%s Me&g?féy 6 BlutESHnG Siail Aikh having 50A8i15lRkAY 6F R\
according to e procedure of arative-Exanple 2, the tensile strength
of the sabhtiandavingbs cancestzati@bofgivatenpions Ga'h ¢f 100nmnrs of width. The

fabric vas st3ple bl f0%duEs inid' b boMpRl AR, b WALAS strBaghitt 10
the saturated fabric was determined to be 280 grams per 25.4 millimeters width. The

fabric was stable in the test solution but dispersed in water after about 50 minutes.
COMPARATIVE EXAMPLE 2

The binder formulation of Comparative Example 1 was diluted using deionized
water for a total solids content of 5.9 weight percent. Twenty weight percent, based
on the dry weight of the nonwoven substrate, of this binder formulation was sprayed
onto both sides of a non-woven fibrous substrate containing Weyerhaueser CF 405
pulp. The resulting fabric had an overall basis weight of 68 gsm. The fabric was then
dried at an oven set temperature of 400°F for 10 to 15 seconds. Added to the fabric
was 185 weight percent, based on the dry weight of the fabric, of an aqueous solution
having 100 ppm divalent calcium ions.

The tensile strength of the saturated fabric was determined following
ASTM-D5034-11 (1994) test procedures. The saturated fabric had a width dimension
of 76 millimeters and a length dimension of 152 millimeters. The saturated fabric
was placed in a Thwing-Albert tensile tester. The tensile strength of the saturated
fabric in the cross-machine direction (CD) was 185 grams per 76 millimeters of width.
The fabric was stable in the test solution but dispersed in water in about 10 minutes.

The wetability of the dry fabric was determined in the following manner: A
drop of deionized water was deposited on to the dry fabric in eight random locations
using a 10 cc syringe with an 18 gauge needle. The time for the drop of water to
penetrate the fabric was recorded with the wetability of the fabric being a time
average of the eight recorded times. It took 3 minutes and 5 seconds for the dry fabric

to absorb the drop of deionized water.

13



14 EXAMPLE 2 A second
bi nder solution in accordance with the invention was fornul at ed .

(Formul ation 2) containing 65.0 weight percent LION SSB-3b; and 35.0 wei ght
percent ELWOE2883006The fornul ation was diluted to 15. 0 wei ghPCPUSEIE74 ot al
solids. About 25 weight percent based on dry wei ght of the nonwoven --

substrate, of fornulation 2 \EOMPARARIVE BXAMPDEGven fibrous substrate
cont ai ni ng Weyer haueser CF 405 pul p. The resulting fabric had an overall
basis weight of 69 gsm The fabric was dried at an oven set tenperature of

380[err] F for s Haﬁdéz‘%fa%%mﬂ%%n{ﬁar&ﬁee Eabmbk Vaas ANdtetidhs daishizeat |

based on dry weight of the fabric, an aqueous sol ution having 100 ppm
di val ent ‘eafier farm tosalssolids contentyf %&bwmﬂﬁc perrerbcbwantygveight RercpRlobashst e of

Conpar at i tavedas 700
o ane. pertoRE R RheRelt of hEpbRRSlen bl ERIbPl birldfy Rl w8 Siee
sol uti on dnb bdt}sqidaess&f(h nan- meerﬁbmuk evsissttdtanoxﬂﬁmmg\ Weyerhaueser CFA405
det erm ned by ocedur t ook
one ni nut®E; m%%t"(}f “a??’é’?%gga?‘%?" eﬁg g?y g'bEﬁS r?sulélgg S%hr{'c[ he
drop of d\%@tﬂeiﬁﬂuéﬁ&it@in oven set temperature of 400°F for 10 to 15 seconds. AdERd\diHe 3

fabric was 186 weight percent, based on the dry weight of the fabric, of an aqueous

solution having 100 ppm divalent calcium ions.

As determined according to the procedure of Comparative Example 2, the
tensile strength of the saturated fabric was 225 grams per 76 millimeters of width.

The fabric was stable in the test solution but dispersed in water in about 10 minutes.
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Anot her bi nder solution in accordance with the invention was fornul at ed
(Formul ation 3) containing 65.0 weight percent LION SSB-3b; 22.5 wei ght
percent ELhERgdfesand 12.5 wei ght percent of AQ 29D (dival eitrii§y3/e9474
inhibitor). The formulation was diluted to 15.5 wei ght percent total .
solids. About 25 wei ght percent bamig g;r% wei ght of the nonwoven -
substrate, of fornulation 3 was ap {" nonwoven fibrous substrate
cont ai ni ng Weyer haeuser CF 405 pulp. The resulting fabric had an overall

basis weight of 72 gsm_ The fabric was drie t . 380[err]F for 10-15

seconds. Added) ?QS‘OB‘EBIW‘IQBPQIB“%S“ 2ecordRRLe it d’éYﬁ“,[mBa‘&@j}%W“g"rt?&wei ght of

the fabridgg, fla@iBnQﬂH&RHﬁﬁﬁ%)ﬁﬁlbiv@i‘gﬁ't?&MtL@Qm@by&ﬂ:&a’&.o&a&ghum i ons.
ep u

As determ ned according to rocedure of Conparative Exanpl ., the
tensile slermgtELI’é‘E-QaagﬂsﬂaﬁOUﬂHlaé@nmrdlbl%@ ‘aﬁzng “@F%eﬁ‘&m?@aﬁ?‘ﬁ}@mt ers

of w dth. 4})}%@ %é%%ri%}&ﬁgggeﬁ%ﬁgédeoﬂ &yt\l?eﬁgfl@a{théﬂbﬂ‘;vb% Qﬂfstx%ité,%?r sed1i5n wat er

in less t

As det er oardlatiyn 2heaswipieiits nynopwoverfiiveus uldrgte cantaiminEVensirbageser t t ook
ljglsgnf 2 233%&6@ f)lelﬁ)o Se r%gul%i\fl%rfgggc &4 artl Q\?ergﬁ)‘) afmas bv;ellght':[ & %@%m%?ab%c()p of
Anot her bifi@fe Bl Al bW deb tarhperatlan oL 380 Thior he-16nwemids odded td tirenfabziced

(Formul ation_4) containing 39.5 wei ght percent L] SSB- 3b; 32. 1 wei ght

per cent Wawiﬁwgﬂgbhpem@ﬁ, basedin; Gy Waiglyafghe F1cg%haé‘?‘i‘lﬁ‘h“ﬁéuéoﬁdl ey); 25

wei ght pq{aQ,g,p% lt?dpﬁgl(y‘(aq;mdaﬁ%ﬁéﬂhyl acetate) (ELITE-33); and 3.4 weight
rbito

percent so as a plasticizer. The fornul ation was diluted using

dei oni zed wat s desermigedaiaphdingde thaprogesture ot Gpmgarativedinamule de thnt

percent, .based . on ry i f. : | | ation
4 was apptﬂ’i?ge %tﬁe%kaggﬁi\?os\?\é‘ﬁm% pi)fragﬁlg t"@‘%é’? t8 :}‘g%@? 8’?\? g?&ln% ersggefr"{'\lghﬂerger CF
405 pul p.Thefabrie sualststaide fratirei testsathtion nitatisersedasivateringless Bfand® gsm The
fabric was_then dried and at an oven set tenperature of 440[err]F for 10-15
seconds. BHY&RS-to the fabric was 186 wei ght percent, based on the dry

vei ght of the £aldibfmingll by th& ety Rbstidusdiofh@othpdrative BExamplé 2.t eodk
cal ciumi ons. As determ ned accordj ng&ﬁpt he procedur

/ . of
Conpar at iane rEpateped eight preopdsien peerags ordhe, Fete g ?ﬂ"attg%ls'?"é’o‘?fi c was 587

gr ans perde?cﬁai%@d\’véﬁ?.t ers of wwdth. The fabric did not disperse in water due
to excessive heat curing cross-linking of the polyners at the high drying
t enper at ur e.

EXAMPLE 3

Another binder solution in accordance with the invention was formulated
(Formulation 3) containing 65.0 weight percent LION SSB-38b; 22.5 weight percent
ELITE-33; and 12.5 weight percent of AQ-29D (divalent ion inhibitor). The
formulation was diluted to 15.5 weight percent total solids. About 25 weight percent
based on dry weight of the nonwoven substrate, of formulation 3 was applied to a
nonwoven fibrous substrate containing Weyerhaeuser CF 405 pulp. The resulting
fabric had an overall basis weight of 72 gsm. The fabric was dried at 380°F for 10-15
seconds. Added to the fabric was 250 weight percent, based on dry weight of the
fabric, of an aqueous solution having 100 ppm divalent calcium ions.

As determined according to the procedure of Comparative Example 2, the
tensile strength of the saturated fabric was 621 grams per 76 millimeters of width.

The fabric was stable in the test solution but dispersed in water in less than 15

minutes.
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As determ ned by the procedure of Conparative Exanple 2, it took two

m nutes and 17 seconds on average for the dry fabric to absorb the drop of
dei oni zed water. EXAMPLE 5

The procedWPL85300Exanpl e 4 above was repeated with the fol IREHVRPSMATEd
exceptions. Added to the fabric was 173 wei ght percent, based on the -dry

vei ght of the Aodtbiminel by the WeesBiRtySHYobddues of @othParative Hxample 2ait €ook
cal ciumi.ons, As determ ned according to theégéa;:ed e. of

Conpar at i1¢48 than fen seconds e ayenage for the dey, fbricdp apspeb ot fejomizedc was 652 |
grans pergAQ.mllimeters of width. The fabric did not disperse in water due
to excessive heat curing cross-linking of the polyners at the high drying

"

t enper at ur e. 16
EXAMPLE 6 About 15 wei ght WE4based on the dry weight of the
nonwoven substrate, of formnulation was “sprayed on both sides of the

substrate. The resulting fabric had an overall basis weight of 68 gsm The

fabric was the i ed gnd at .400[err],F for.10:15 seconds. to the
fabric was 22 f‘@ﬁfmg%“r%?i“m‘fn %%c@?fj%ﬂcetﬁg}‘g%l%fléﬁ? vér f&hq@ﬂg %end(r)i c, of an
aqueous gPbshilaGioRaAY chitalkis BOH whiykl RirtertdIIONSSB@bs32.1 weight pecatgtofr mi ned

according to the_ procedure of Conparative I . okhe.tensile strength
of the sa ivaleniondphititoRdl-9488 ayailahle from %S%P&Péetzér"éel@ft W%?E‘I‘i.o%The
fabric Lt @AY elvin INReta8S (ER PRI M. 4 WeSfRpeREnt BorbRbEss 4N | ess than
one hou\rlv.ap%YQ(?’?'h Xs net e?r%‘%e(g b _tr?sel procedure op;‘é C(I)lrrparati_ve Exanpl e 2,

it took miastivizent Thedernplatien waddilotedaisingdaionised waterde V.& wpight pexseBbsor b

t he drop L oni ze . : EXAMPLE
7 tg{a'}%gﬁ%?o‘%beo tﬁ\rég%géfag}gpaeﬁ%ﬁnet' tﬁasae 83eth€\3/vg§y Y%’é’é’%?fet evx\}otn hon’ ne fol |l ow ng
not ed exampstrates of RAbmutativh 4vwwiag hpplier toaon-wasaditonus substirate eeritginingf t he

gag\é\?\r/:? A gy?qs); 5&%@2&@{ th(go Igurﬁ)“ q‘thie ?’Qsﬁtiyl\g Tabrid 13 deaql c?v%r&?{)gsiss, iw%?g%t%i’ 66 he

gsm. The fabric was then dried and at an oven set temperature of 440°F for 10-15
seconds. Added to the fabric was 186 weight percent, based on the dry weight of the
fabric, of an aqueous solution having 100 ppm divalent calcium ions.

As determined according to the procedure of Comparative Example 2, the
tensile strength of the saturated fabric was 587 grams per 76 millimeters of width.
The fabric did not disperse in water due to excessive heat curing cross-linking of the
polymers at the high drying temperature.

As determined by the procedure of Comparative Example 2, it took two
minutes and 17 seconds on average for the dry fabric to absorb the drop of deionized

water.

EXAMPLE 6

The procedure of Example 4 above was repeated with the following noted
exceptions. Added to the fabric was 173 weight percent, based on the dry weight of the
fabric, of an aqueous solution having 100 ppm divalent calcium ions.

As determined according to the procedure of Comparative Example 2, the
tensile strength of the saturated fabric was 652 grams per 76 millimeters of width.
The fabric did not disperse in water due to excessive heat curing cross-linking of the

polymers at the high drying temperature.
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fabric had an overall basis weight of 65 gsm The fabric was then dried at
400[ err] F for 10-15 seconds. Added to the fabric was 204 wei ght percent,
based on t i ght of the fabric, of an aqueous sol uti | 00
ppm di val e%%‘z gflﬁﬁm i ons. As determ ned accordi ng tge?a’gg%{’;bg%%dure
of Conparative Exanple 2, the tensile strength of the saturated fabric was
430 grans per 76 mllinmeters of wwdth. The fabric was stable in the test
sol ution but dispersed in water in keasgspg®s one hour. Those skill ed
in the art will appreciate that various substitutions, om ssions, changes
and nodifications may be nade wi thout departing fromthe spirit of the

I nvention or s | 115, i 1t 1S J ngded t hat
t he foregoing ég‘g%rﬁ)‘fv%%ﬁt ggﬁgélgﬁg%fﬁn@r Eerﬁiyd'rg&ge%&aar?% %Po}t“h%‘}e%rge@ éﬁ?ged scope
of the prefdfermulaticert wansmagedat bbth sidesfdhashbstrdatat The rédudtinpfabric had

17 Ve cl.ai m . 1. er sol ubl e .bi nder osi.tion for
bi ndi ng f?‘b?ﬁl’?h%ﬁ’?’éﬁeﬁhq %68 %W'im%mtgﬁ?l Fdéga&%ﬁpﬁ%‘@g#&osi tion
conpri si ngchidyn Adtedtto Zhe MIrE W aPEICREEhE Perebivtbastd oM@ty RRAGRNYF tRE an
unsat ur atég carpoxylic acid / unsaturated carboxylic acid ester terpolyner;

and f r om @BG:ol A agsegns solutien having 198 pnm divalgef gHeiupbioent of a
hydr ophi Ii ¢ cr 85 gafelmialdl £ecBing "R the YsdeRl® TRk EVe BRhABIE Rhader

conposition is soluble in an aqueous environnent "havi n% a divalent ion
concent r densite steengthiof theasasuratsd falyrin wasi660 gmmp/pdrdiGimilbmetayaofwidtht i on of

I th . i,ah - . . The hi it f
52 o b WA sREESE o s dspar i Vs o M EPBRP BB 1
of the unsat urAs detepminedbyl the prededure ¢fiGanhparatied Examiplx®,|it tookaind neisey

t er pol yner from about 25 | ght rcent to,apoyt 6Q wei ght, percent of
t he hydr SCCORAR SR Ry erRasfor Uy A A 6 abith Thedrop of dandria.Bries | o

bi nder conposition for binding fibrous material into an

EXAMPLE 7

The procedure of Example 4 above was repeated with the following noted
exceptions. About 10 weight percent, based on the dry weight of the nonwoven
substrate, of Formulation 4 was sprayed on both sides of the substrate. The resulting
fabric had an overall basis weight of 65 gsm. The fabric was then dried at 400°F for
10-15 seconds. Added to the fabric was 204 weight percent, based on the dry weight
of the fabric, of an aqueous solution having 100 ppm divalent calcium ions.

As determined according to the procedure of Comparative Example 2, the
tensile strength of the saturated fabric was 430 grams per 76 millimeters of width.
The fabric was stable in the test solution but dispersed in water in less than one hour.

Those skilled in the art will appreciate that various substitutions, omissions,
changes and modifications may be made without departing from the spirit of the
invention or scope of the appended claims. Accordingly, it is intended that the
foregoing description be deemed merely exemplary of the preferred scope of the

present invention and not be deemed a limitation thereof.
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i ntegrated fabric, said binder conposition conprising fromabout 25 wei ght
percent to about 85 wei ght percent of an unsaturated carboxylic acid /

unsaturated carboxylic acid ester -terpolyner; from-about 5 vvei ght percent
to about 35WOIBEIN06 percent of a divalent ion inhibitor; PCTArsoshaos 10

wei ght pertent to about 60 wei ght pH ﬂl” ’jl! ﬂm phi | | c cross | i nkabl e
pol ymer, wWygeRim: sai d water soluble onis soluble in an

aqueous environment having a divalent ion ‘concentration | ess than about 50
ppm and a nonoval ent ion concentratlon of |l ess than about 0.4 weight

percent. 1. 4a waw}%op%) ﬁioﬁrforoéinﬂix%}ffﬂtréucgﬁfm&jiﬁi ilfb

about 40 wei ght ‘percent to a out we| ght per cent € unsaturate
car boxyl i cnmgrmdrﬁdmmsaxdénlndmrcbmméutmn eamprigisg éom sl @5ywaight parcentabout 5

rel 1 Dt ot YhrR L oD Sl S Pl o
hydr ophi | Iamcbesbaswi'pa)jvab& anfdtopmebout 15 weight pdrcent td labolti Tileeigho ppeent oHn of
claim1l or ter sol ub] e bi nder is soluble . in an
Caneous oriRydnmERe CrodGiRkARe Salvia st g Wt Bnle bier Sermbqetiionis

sel ected fsoRibleinl 4 &kﬁﬂé@bs BReIR@fhdihaving a divalent ion concentration less than

18 The hi nder conposition of claiml1l or 3 wherein

sai d unsatabpat éQiPE@rWW’EO‘é@?‘H ipn concarizationaf leay Weryabout 84 weight or

t er pol ymer.egpri ses from about 10 wei ght percent to about 90 weight
per cent ofp acryl ic acid and/or nethacrylic acid and 90 wei ght percent to
about 10 wei ght percent of acrylic esters and/or rret hacryl I c esters having

on 2L 9T oUp o, 1 RaSSLhaR BRI B B AR,

derived frpergeat tcyhbdixtaslwbl@myeeéenmf thRainsatwratad airw)@hc raciﬂhem‘sammw‘d a
Im1 or

| t The bi f cl.
3‘35 at ur at S8TROY %95'941 F%tgléﬁ":rgo YMEh §g53'|%1’;1{ %‘8’%% ; t percgait do é‘gh %gF ynmer

CONPF i ses pef@itt 80 thydPopMaichbssPEIEB R p dﬂn@xbou_t 70 wei ght percent Of
acrylic acid and/or nethacrylic acid and 80 wei ght percent to about 30

wei ght percent of acrylic esters and/or nethacrylic esters having an al kyl

group of 1 to 38 CaAbQEh;e"i“s&’&ﬁleodméeh EJBQEBM'for%ﬂ&iﬂg%r&shﬂaﬂé?xéi%t@% at ons

in which 5 to 50 noie percent of peating units are derived from
acryl i c adniggeated fabmesmdbnylercorammm@mmlamefrbmrahoat 28 weaght percent to

about 85 weight percent of an unsaturated carboxylic acid / unsaturated carboxylic
acid ester terpolymer; from about 5 weight percent to about 35 weight percent of a
divalent ion inhibitor; and from about 10 weight percent to about 60 weight percent of
a hydrophilic cross-linkable polymer, wherein said water soluble binder composition is
soluble in an aqueous environment having a divalent ion concentration less than
about 50 ppm and a monovalent ion concentration of less than about 0.4 weight

percent.

4, The binder composition of claim 3 comprising from about 40 weight
percent to about 75 weight percent of the unsaturated carboxylic acidunsaturated
carboxylic acid esters terpolymer; from about 5 weight percent to about 20 weight
percent of the divalent ion inhibitor; and from about 10 weight percent to about 50
weight percent of the hydrophilic cross-linkable polymer. '

5. The binder composition of claim 1 or 83 wherein said water soluble
binder composition is soluble in an aqueous environment having less than about 25

ppm of a divalent ion selected from calcium or magnesium.
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8. The binder conposition of claim1l or 3 wherein said unsaturated
carboxylic acid / unsaturated carbox opol yrrer conpri ses
from aboutw%oggyg? ght percent to aboummnﬂﬂlﬂﬂﬁﬂﬂﬂ “Ent of )Usbé%oﬁ%d
and/ or acrylic acid and 5 wei ght perterit flo &bout 30 WEI g percent of

acrylic esters and/or methacrylic esters having an al kyl group of 1.to 18
carbon atons and 20 wei ght percent to about 40 wei ght percent of acrylic

esters and/ or @Et ha@neymnfae@é&%osw b 2ok BlwitdreihPea®d udsdtrdiegar bon

atonms in which nol e percent of the repeating units derived from
acrylic a@arljo:mhg apqu /tumatlmamdﬁarbog@ptacnd ester terpolgmer comprisgs {grap about 10
conposi tion. i from
t he groupwglgngpgc%mo al’3tﬁ Rd)%é%hé?’kg thBd %ﬁ@cﬁ &{}]13%@ E%I% oni c

acid, am mmtgmwfuent m:almut ﬂj)cbmglyk:;mrh&nt)df |acryéuc Bd@erpanddammeh@mhc: r oss-

| i nkabl t hyl ta t

of ol ai m SieahdrE SLRUOLRPIPdRd PR erhpbriess e SEREIRARRIRATRIY,  oup
consi sti nghrbén EARIMANvAIECh 2906046518 @eraaasmhe%@ﬁ@hﬁus bl ddtived from

pol y(et hyl ene-vi nyI acetate) with N rret sodi um

m de,
tripol yphtsphasdd apdpor i‘ﬂ%’t‘?‘i"&’é‘éf“i‘ aa%wt ’E‘Pu aa?eﬁ
et hyl enedi am netetraaceti c acid ethyl ene di am net et ra( nmet hyl enephosphoni C

aci d) and porphozins.
11. The bi ndef. con’ﬁb@bmdéncmpﬁllfmwﬁd%}m ?,Omﬁéﬁ'ltﬂrﬁms%l%luﬁﬁi“bﬁ%fil ic cross-

i nkabl e ?aé%éx i | Sd s ?&Er%? bd Ja?ﬁ&%\? &gfnfé&exct%gfdlﬁhb{&)xﬁé ises from about 20

pol y(et hy ace Ituted acryl a acryl am de,
N-subst i t weighit pefcyhtam aboubds m:@ngmlrgam o§ acmyhbn acidandés-thé thatylie anidrader |

por cont rio it pBreeNb i Ak gt nefet Sk LA B pSIBE B <o ¢ et

the pol y(&dtbl mﬁlﬁgéﬂ/smy) gFRLHAII185 18Ark Sloatssor!d dkkdlkydgebup of 3 to 18
pol y(et hyl ene-vin acetate) with N nethy *& acryl am de. The

bi nder co%b@m?ff%‘?ﬁ igrwhich5 rFPﬂ? mplenereens 8f therrpaeaking ynits %@egweri.fmzam e
DOl YIe! G SUSAARE UL e GUR SOPUR ot ot sbhuet ) o acryl am de

copol y roxy ethy ate wth nethyl nethacryl ate, copol yner
hydroxy et hyl methacrylate with nethyl acrylate, copol yner poly(ethylene

0o o B e i 0 LN VSt g ™
carboxylic acid / unsaturated carboxylic acid ester copolyxner comprises from about 30
weight percent to about 75 weight percent of acrylic acid and/or methacrylic acid and
5 weight percent to about 30 weight percent of acrylic esters and/or methacrylic esters
having an alkyl group of 1 to 18 carbon atoms and 20 weight percent to about 40
weight percent of acrylic esters and/or methacrylic ester having an alkyl group of 2 to
4 carbon atoms in which 1 to 50 mole percent of the repeating units derived from

acrylic acid are in the form of a salt.

9. The binder composition of claim 3 wherein said divalent ion inhibitor is
selected from the group consisting of sulfonated copolyester, polyphosphate,
phosphonic acid, aminocarboxylic acid, hydroxycarboxylic acid, polyamine and cross-

linkable poly(ethylene-vinyl acetate).
10.  The binder composition of claim 9 wherein said divalent ion inhibitor is

selected from the group consisting of EASTMAN AQ 29D, AQ88D, AQ55D, ATO
Findley L9158, poly(ethylene-vinyl acetate) with N-methylol acrylamide, sodium
tripolyphosphate, nitrilotriacetic acid, citric acid, ethylenediaminetetraacetic acid

ethylene diaminetetra(methylenephosphonic acid) and porphozins.
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13. A water dispersible fibrous-fabric conprising a fibrous substrate and
t he water sol uble binder of claim1 distribttedthrough said fibrous

substrate wherein said fabric is mm i i n an aqueous
envi ronmenwWaBssB0%§ a di val ent ion nﬂfmgrﬂ?yﬁss t han abCTUSEP*¥m and
a nonoval ent ion concentration of [ess ttham about 0.4 wei ght percent .-

14. A wat er dispersible fibrous fabric conprising a fibrous substrate and
the water soluble binder of claim3 djstributed through ﬁai d Bi pr ous
substrate wher étn sBheibingder rempesitign %fPCl%W’sbéF§i"ﬂTeé'ei“rﬁ%é‘?1 ¥eromplic cross-

envi f onrTe b (A nHnbe 4 YALRAH bALHEQREENEARIRR of POk Fenakienl aBkapym and

a nonoval ent | oncentration of |ess than about 0.4 weight percent.
15. The diifplrssbititatéd arplamitiamcryantide Nasvhstitutedeaceylamida basedpr ous

material i s conpos of fi 1S4 s of
nat ur al aﬁ%poiggﬁ%)r éﬁ ﬂ%a]c 'I‘QS’%%?BM%%&%%eqlgpgw%a%%%%?@%%‘?IE?IOus fabric
of cl ai m hkowbipheving feak dhdn bbauts pertertityidrolysis, milypthylane glysod) grafted ontos s

t han about 9 .nut e 20

17.  The2d°5i9 '%Itg;‘“f T}ﬁrwewﬁ'ﬂecglwl)&%eﬁ?sl%a%ee?rgfsﬁhlsﬂé?dd apd, s
mat erial  yhlytetBylBREGHG] hébt¥R) Fith N-rhathslol helabidet 60 ni nutes.
18. The dispersible fibrous fabric of claim 13 wherein said fibrous
material will disperse in water in |ess than about 30 m nutes.

19, The di spghsi irfe biePbinhalidiFoflaied 8] Whifein bidydkSpnilisesss. sal d
fibrous material disperses into nultiple pieces each having an average size
of |ess t hiakakibpolynsd ipsaiented froml theigreun epnisistingiof Nymephslelacrdamdde,
20. The dispersible fibrous.f | : | NS | ¥
material G %rz}y%{r%yoetﬁﬁfﬂzg]agp’gfllfeécvglfsthg%%h %’ég?ﬁr%ﬁgﬁéeé\c/ r g’g’é&sl?}; eH)(?)% | ess
t han abouktid mpghseyiiate eithtrhathyl acriytate, popelginepeolyéthylene glycol)-

methacrylate (PEG-MA) with methyl methacrylate and copolymer poly(ethylene

glycol)-methacrylate (PEG-MA) with methyl acrylate.

13. A water dispersible fibrous fabric comprising a fibrous substrate and
the water soluble binder of claim 1 distributed through said fibrous substrate wherein
said fabric is water dispersible in an aqueous environment having a divalent ion
concentration less than about 50 ppm and a monovalent ion concentration of less than

about 0.4 weight percent.

14. A water dispersible fibrous fabric comprising a fibrous substrate and
the water soluble binder of claim 3 distributed through said fibrous substrate wherein
said fabric is water dispersible in an aqueous environment having a divalent ion
concentration less than about 50 ppm and a monovalent ion concentration of less than

about 0.4 weight percent.

15.  The dispersible fibrous fabric of claim 13 wherein said fibrous material
is composed of fibers selected from the group consisting of natural and synthetic
fibers.

16.  The dispersible fibrous fabric of claim 13 wherein said fibrous material

will disperse in water in less than about 90 minutes.
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21. The dispersible fibrous fabric of clraimi9—wherein said fibrous

mat eri al disperses into nultiple p| an average size of |ess
than about 3Woomyssevst rel ative to i ﬂmmm:%aﬂim ze. PCT/US98709474
The dispersible fibrous fabric of clainm rein said bi nder IS,

di stributed through about 80 %to 100% of said fabric. - 23. -- The
di spersible fibrous fabric of claim13 or 14 wherein said binder is

di stributed throagh a'fﬂhelﬁlsaérs%lé €ibide Yalnfic Gfaﬂzdm‘ t®wherein said fibroufateridhe
di spersi bl e Iia@ous fabr of cl g é obro erein said fabric has
wetability &t B%rs?ﬁ'éﬁ'a fdesfdhap minutes. o5 The dispersible
fibrous fabric of claim 13 or 14 V\/nerel n said fabric has wetability of |ess

t han about 5 m nutes. The di tSS!EerSI ble fibrous fabric of
claim13 or 14 whrei 'ﬁh%ﬁisﬂeﬁs%? f browg falwig eftsiaim 18 wherein said{irons material

m nute. ill di ter in less th t 21
27. A met‘r’{(l)d fsgerrseu}(?vﬁg rz;n\/\e/assera%?g%uergg%re nonwoven fabric conprising

the steps of contacting a fibrous stubstrate with an effective anount of a

jaLer o uELe L o i R AR B35 oAl s

material disperses into multiple pieces each having an average size of less than about

50 percent relative to its pre-dispersed size.

20.  The dispersible fibrous fabric of claim 19 wherein said fibrous material
disperses into multiple pieces each having an average size of less than about 40

percent relative to its pre-dispersed size.
21.  The dispersible fibrous fabric of claim 19 wherein said fibrous material
disperses into multiple pieces each having an average size of less than about 30

percent relative to its pre-dispersed size.

22.  The dispersible fibrous fabric of claim 13 or 14 wherein said binder is
distributed through about 80 % to 100% of said fabric.

23.  The dispersible fibrous fabric of claim 13 or 14 wherein said binder is
distributed through about 95 % to 100% of said fabric.

24.  The dispersible fibrous fabric of claim 13 or 14 wherein said fabric has

wetability of less than about 15 minutes.

25.  The dispersible fibrous fabric of claim 13 or 14 wherein said fabric has

wetability of less than about 5 minutes.

26.  The dispersible fibrous fabric of claim 13 or 14 wherein said fabric has

wetability of less than about 1 minute.
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28. A method for making a water di Sﬁerm bl e nonwoven fabr| o corrprl si ng

the steps of contacting a fi broustﬂ ﬂlunm mummn ef fective amount of a
[ bstantial amount of

wat er solu of claima s
fibers in sal c?g}'gg‘% trate and dryindg tfhe fibtods &ubstrate. PCT/US98/0947d

The method of claim 27 or 28 wherein fromabout 1 weight percent to_about
50 wei ght percefT. of AgmethoBiferdeaking a:lwatetrldmpeesiblemonwnderi fibiiceomprising

80. Th wher ei,n, f rom. about .5, wei cent to out
30 wei ghte per%ﬁ&fﬁn@ ‘Bgﬁ%%‘g\ls T"gjs{ﬁa& Wﬂ@iﬁ’éﬁff%ﬁ“’e ?’5’“(“28?? ater idhis
31. The bindewef dddinck 8b &5 2Obinder AibstddtRiNaatvRmt oBfibérs 6 baid b Sirhtel ahdabout

i t qf sai binder is distributed on said fabric.
gg wei ght Blgyrir(l:geﬁxe f?brous substrate.

28. A method for making a water dispersible nonwoven fabric comprising
the steps of contacting a fibrous substrate with an effective amount of a water soluble
binder of claim 3 so as to bind a substantial amount of fibers in said substrate and
drying the fibrous substrate.

29.  The method of claim 27 or 28 wherein from about 1 weight percent to

about 50 weight percent of said binder is distributed on said fabric.

30.  The method of claim 29 wherein from about 5 weight percent to about

30 weight percent of said binder is distributed on said fabric.

31.  The method of claim 29 wherein from about 8 weight percent to about
25 weight percent of said binder is distributed on said fabric.
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