2176815 Absorbent Article The present invention relates to an absorbent
article; and nmore specifically to an absorbent article in which at |east

part of a er - absorptive pol ymer is discofiti nuously bonded t%ﬁ
et

base matepi whi | e wrappi ng the base terial to thereby
wat er* e polyner fromdetaching fromthe fibrous base material and
to maint absorption performnce ( inherent in the:

wat er - abs\r ve polymer without detrinment to the pliability inherent in
the 10 fi brous base material even after bonding of the water-

absorptive polyner, and which is suitably usable in sanitary and nedi cal
articles such as sanitary napkins, disposable diapers, and bandages as wel |
as freshness- keeping materials for vegetables, etc. and water- retaining
materials meeting the requirenents of absorption and retention of liquid in
the fields of agriculture, forestry, civil engineering, etc.

WAt er - absor ptive pol yners capabl e of absorblng water in an anount tens to
hundreds of tinmes greater

Absorbent Article

The present invention relates to an absorbent
'artzcle, and more specifically to an absorbent article
in which at least part of a water-absorptlve polymer
is dlscontlnuously bonded to a fibrous base materlal
5 while wrapplng the base material to thereby prevent the
water-absorptlve polymer from detaching from the fibrous
‘;ﬁ . base meterial and to maintain the absorption performance
inhereﬂt in the water-absorptive polymer without
detriment to the pliability inherent in the

10 fibrous base material even after bonding of the water-



10 than their own wei ght have been devel oped recently and utilized in
sapitary articles such as sanitary napkins and paper diapers as well as
waie+ retention and water absorption materials in the fields of
agriculture, forestry, and civil engi neeri ngd 15 The
wat er - absor pti ve pol ynmers now in use are generally in granular
Because of the granular form they are sandw ched between pie
contact-bonded in the formof a mixture thereof with pulp by’
the like, or heat-sealed with a 20 thernoplastic resin or theg
conposites in nost cases of their practical use. Thus, they anre
after their form has been changed into sheets, filnms, or the |ike.

However, even according to the nethod of form ng such a conposite,
detachment of the polynmer cannot be avoided. |In the case of a heat-seal ed
5 conposite in which detaching of the polyner is not- frequent, since the
pol ymer i s coat eBPFREPEAYSURRLYFER, ARG il okt i suitahly weahlectinof the
polymer with a liguigd such as fer. is bl ocked, disadvantageously resulting
in extrenely pooP2fa %FYa%%%r%%gBﬁabe?#?ﬁ?&ﬁﬁmﬁ“Ch as sanitary napkins,

disposable diapers, and bandages as well as freshness-

keeping materials for vegetables, etc. and water-
-5 retaining materials meeting the requirements of
absorption and retention of ligquid in the fields of

agricultpre, forestry, civil engineering, etc.

Water-absorptive polymers capable of absorbing

water in an amount tens to hundreds of times greater

IQ ‘ ‘than their own weight have beeh developed recently
land utilized in sanitary articles such as saniﬁary
L napkins and paper diapers as wel1 as water retention
 and water absorption materials iﬁ the fieidé of
agriculture, forestry, and civil engineering.
~ 13_ The_water—absorptivé pdlymers héw in use afe
genérally in gr#nﬁlar'form. Becéuse of the granulaf
forﬁ, they are sandwiéhed between pieces of.paper,
contact-bonded in the form of.a mixture thereof with
pulp by embossing'or the'iike, or heat-sealed Qith a
20 thermoplastic resin or the like to form composites in

most cases of their practical use. Thus, they are



10 There have been many proposal s of inproving these defects to

provi de an absorbent article free fromdetachnent of the polyner such as. <

those in the formof a filmor a fi'ber. Th absorbent article in fllntfor * 4
| /._abgorption rate because of its surface 15 area, and is

ifability because of the presence of the planar polymer. - On

the absorbent article in fiber formis poor in gel strength

) necessarily true that absorbent articles good in
absorption performance and free from detachnent of the polynmer have been
obt ai ned. There has been other proposals involving a nmethod conprising.
appl ying a water-sol ubl @€ nononer capable 5 of being converted into a
wat er - absor pti ve pol ymer, such as (neth)acrylic acid or .its salt, to a
hydr ophi i c cel luskdsstet bteib foem traiscbéenl chatigdd sinteesheens) Wipad,yneri zi ng
t he nmononer (Japanese Patent Publication No. 500,546/ 1982 and Japanese 10
Patent Lai d- qOe@rNc;hezezrks?s/ !!98&)’93-’ SeHee eﬁe%éseg to the method

of form:Lng such a compos:.te, detachment of the polymer
.cannot be av01ded. In the case of a heat-sealed
5 compc_:oslite in whiICh' detaching of the polymer is not |
. frequent, since the;polymér.is coated therearound with
a thermoplastic resin, contact of the polymer with a
liguid such.as water is blocked,.disadvantageoﬁsly
resulting'in extremely poor water absorption performance.
10 There haﬁe been many proposals ef improving these
defects to prov1de an absorbent artlcle free from
detachment of the polymer s such as those in the form of a f1]m
or a fiber. The abso bent article in rllm form is
poor ih absorption rate because of its small surface
15 area, and is limited in pliability because of:the
preseace of the planar pelymer. On tne'other hand, U
the absorbent article in fiber form is poor in gel |
strength in a swollen state thereof though its.
p;iability may be satisfactory. Thus, ir is not

20 necessarily true that absorbent articles good in



naterlal i's hydrophilic, however, an.aqueous solution of the nononer
IlabLe to penetrate into the |nS|de of the fiber base materi al
diameter of capillaries between filaments is rgduced, leading 1
absor pt.i on performance, particularly poor absd¥ption rate. Evenfwh
application is made on the surface of the base material without]ca
penetration into the inside thereof, the nononer is-bonded and
in a state of being wet-spread over the 20 surface to frequentl
pl anar (web-like) form As a result, when the polyner is swollen mnth

l'i quid, a bl ocking nenbrane is formed on the surface of the fiber to bl ock
penetratlon of the I|qU|d into the inside of the absorbent article, |eading
to poor absar, t|V|t rdlngly, as _early devel opnent of an 5

absorbent artch€ 586%g58§8 Bt RBA HEPE of FAM c detashiménte ofirhef r om.
det achnent of th%og gehaqg B@EE'BLQ?Qﬁgdbee” required. As a result of

i nt ensi ve |nvest ifgations wth evel opi ng an absorbent article
excel I ent- There has been other proposals involving a method

comprising applying a water-soluble monomer capable

5 of being converted into a water-absorptive polymer,
such as (meth)acrylic acid or its salt, fo a
hydrophilic cellulose fibér base material,jand
subsequently polymerizing the monomer (Japanese
Patent Publication No. 500,546/1982 and Japanese

10 Patent Laid-Open No. 204,975/1984). Since the base
material is hydrbphilic, however, an agueous solution
of the monomer is so liable to penetrate into the
inside of the fiber base material that the diameter
of capillaries between filaments is reduced, leading

15 to poor absorption performancé, partiCulariy poor
absorption rate. - Even when application is made on the

" _ surface of the base material without causing penetration

into.the inside thereof, the monomer is bonded and

polymerized in a state of being wet-spread over the

20 surface to frequently have a planar (web—like)
form. As a result, when the polymer is swollen with
ligquid, a blocking membrane is formed on the surface
of the fiber to block penetration of the liquid into
the inside of the absorbent article, leading to poor

25 absorptivity. Accordingly, as early development of an



absorptivity and free fromdetachnment of t.he polyner, the inventors of the
present invention have found that an absorbent article having a -
confi gupgt

on conprising a water-absorbent polymer bonded to a fibrous basa’s
Nsuch a state that at |east part of the water-absorbent polyner
Ar ous base material in the forngof subst anti al spheres

di sconti N sl y bonded to the base material “can fully exhibit the- _
absor.pti on—performance of the polyner particles and is substantially free
fromfalling off of the polynmer even when swollen. Thus, they have

conpl eted the present invention. An absorbent article according to the
-invention conprises a base material of fibres, sonme or all of the fibres

bei ng hydrophobi c; and a water-absorbent polynmer, sonme or all of the

pol ymer being in the-formof substantially spherical or ellipsoidal

particl es bondesbsorbehd &tbiebeohavbhrgbasgoodtabsatptide peotFoenapesticles
havi ng- been forned by applying drops of nononmer to the fibres, so that the
drops envel ope andi frdedbmf Ebomsdetachment of the polymer as possible

has been required.

As a result of intensive investigations with a view._
to developing an absorbent article excellent in
absorptivity and ftee from detachment of the polymer,
the inventors of the present invention have found that
an absorbent article having a configuration comprising a
water-absorbent polymer bonded to a fibrous base
material in such a state that at least part of the
water—absorbeﬁt polymer wraps the fibrous base material
in the form of substantial spheres discontinubusly
bonded to the ‘base material can fully exhibit the
absorption performance of the polymer particles and is
substantially free from falling off of the polymer even o
when swollen. Thus, they have completed the present

invention.

An absorbent article according to the invention
cémprises a base material of fibres, some or'ali of the
fibres being hydrophobic; and a water-absorbent polymer,
some or all of the polymer being in the form of

substantially spherical or ellipsoidal particles bonded



and then polynerizing the nononer. The polynmer particles contained in the
article in accordance with the invention are fixed onto the hydropth

fd bw-es to surround the hydrophobic fibres in the cross section.

result, the fibres appear to insert into the polyner particles the pu
parilcles are scattered throughout the base material so as to be disa s
and' di scontinuous from one to another. PreferPed features of the invention
are introduced below. The fibres may conprise 5% or greater, nore
preferably 50% or greater by weight of hydrophobic fibres. The hydrophobic
fibres consist of filanments having an advanci ng contact angle against 1.cc
of water of greater than 50 to less than [err]. They may be selected from
pol yester fibres, polypropylene fibres and conjugated fibres of

pol yet hyl ene and pol ypropyl ene. The absorbent article in accordance with

the invention cagobgipbtai sedthy aaQéOﬁeaéerhtﬁ@n?ély?ﬁért 61 Enss of

appl yi ng an aqueous solution of a water- sol uble yl eni cal |l y unsaturated

nononmer’ to the having been formed by applying drops of monomer to the
fibres, so that the drops envelope individual fibres,

and then polymerizing the monomer.

. The polymer particles contained in the article in
accordance with the invention are fixed onto the _
hydrophobic fibres to surround the hydrophobic fibreé in
the cross section. As a result, the fibres appear to
insert into the polymer particles the polymer particles
are scattered throughout the base matérial so as to be

discrete and discontinuous from one to another.

Preferred features of the invention are introduced

below.

The fibres may comprise 5% or greéter, more
preferably 50% or greater by weight of hydrophobic
fibres. The hydrophobic fibres'consist of filaments
having an advancing contact angle against 1 cc of water
of greatér than 50 to less than 100°. They may be
selected from polyester fibres, polypropyléne fibres and

conjugated fibres of polyethylene and polypropylene.



fibres of a base material, some or. all of which fibres are hydr ophobi c, so
that a portion of the solution bonds as drops to the fibres, polynerizing

sai d nonomer to produce a water-absorbept. pol ymer, a portion or all of -Q&;i
whigdt~s in the formof substantially spherical or ellipsoidal particles
. bo o said fibres, and drying the resulting article. 10 °~ The -

t article is, in otner words, defined as an article conpri'sing a
fi Qrous/base material and a water-absorptive polynmer bonded to said base
matex+4al , while at |east part of said water- absorptive polynmer waps said
base material in the form 15 of substantial spheres discontinuously bonded
to the base material. The polyner to use in the invention is water-

i nsol ubl e. The,,absorbent articl.e.of .the present invention can be .
obt ai ned accordiﬁ&etgggoﬁgfﬁ%daé%%ﬁgfsﬁﬁgafﬁgr SPFSWVﬁSRsF §s (1), (2), and"

l(Jﬁ)S ot l(.ll:’LZit :‘3 1?(1%%21%3%n§ %'a'xl.tb ipQn o?&ft a3 ndAll %é/' a0 })%'8%5 sCLRY LANLGAbY 2 s
pabl e of being converte Into an .

the steps of applying an ‘aqueous solution of a water-
soluble, ethylenically unsaturated monomer to the
fibres of a base material, soﬁe or all of which fibres
are hydrophobic, so that a portion of the solution bonds
as drops ﬁo the-fibres, polymerizing éaid monomer to
produce a water-absorbent polymer, a portion'er ail of
which is in the form of substantially spherical or
"ellipsoidal particles bonded to said fibres, and
drying the resulting afticle;- |

10 The absorbent article is, in other words,

defined as an article comprising a fibrous base

) . . A}
material and a water-absorptive polymer bonded to

said base material, while at least part of said water-
absorptive polymer wraps said base material in the form s
15 of-substantial sphe:és diséontinuoﬁsly bonded to the
base material.
The polymer to use in the invention is water-

insolbble.



wat er - absor bent polymer is applied to a fibrous base material containing
a hydrophobic fiber therein to produce a conposi te havi ng aqued®

noqewer droplets discontinuously distributed i'th at |east part 10
droplets wapping the fibrous base material. (2) The nononmer i
conposite is then converted into a water-absorptive polyner in
at nrosphere conduci ve to polynerization by a known pol ynerization od to

obtai n an agueous wat er - absorbent 15 conposite. (3) Subsequently, the
wat er - absor bent conposite produced is dried to produce the desired '
absorbent article. The configuration of the fibrous base material is

I mportant in providing such a state that at |east part 20 of

wat er - absor ptive polymer particles waps the fibrous base material.
Specifically, incorporation of a hydrophobic fiber into'a web of t he

fiorous base maler! alnfl YEschiched ddbaBnal tnBapuesche LhFehtbbAugaRase
material that it can provide together wth a surf tension a state
of whol Iy wrappiglg dpit i @dddridiag to a method comprising the
foliowing steps (1), (2), and (3).
kl) An aqueous solution of a water- soluble, ethylen:l.cally
5 unsaturated monomer capable of belng converted into an
| water-absorbent polymer is applied to- a fibrous .base
materiel containing a hydrophobic fiber therein to produce
a composite having agueous monomer droplets |
discontiouously distributed with af least paft of the
10 droplets wrapping the fibrous base material.

(2) The monomer in the composite is then converted

into a water-absorptive polymer in an atmosphere conducive

to polymerization ny’ a lnown -
polymerization method to obtain an agueous water-absorbent
15  composite.
D (3) Subsequently, the water—absor-bent composite pr'oduced
‘ is dried to produce the desu'ed absorbent article.
The configuration of the fibrous base material is
important in providing such a state that at least part
20 of water-absorptive polymer particles wraps the
fibrous base material. Specifically, incorporation
of a hydrophobic fiber into a web of the fibrous base
material gives such a hydrophobic nature to the fibrous'

base material that it can’ provide together with a surface

25




form of.- substantlal spheres (spherés or ellipsoids) when an aqueous nononer .
sol uti.on: i/s applied to the fibrous base material. The fibrous base -
naterlal.tapable of 5 providing such a sgate contains 5 wt. % or nore<ﬁaq»~.
hydrophoblc fibre of greater than 50 to |l eSs than [err] preferably [err] to
' advancing contact angle of its filanents against water, nanely
angl e of them against |Icc of an ion- exchanged water drop1et
AL drophlllc fibres 10 include polyester, polypropylene, conjugated
ene- pol ypropylene fibres. Those base materials mainly containing
b ophobi c-fibre as nentioned just above are preferred. Instead of such
ydrophoblc fibre a hydrophilic fibre, "such as rayon, converted into a

15 hydr ophobi ¢ one by application to the surface thereof of a sizing agent
of(' for exampsdiomn & asidtd YPe wHokly abiyprbh@nendi M -4 YRA, tascationic
Prface active agent, may be used.. An aqueous nononer solution is applied.

gn the 20 ﬂaﬂmcnfsdnhﬁxaﬁﬁxﬂlz%oﬂémamg(spmeﬁbgvernenlmpledasmnhm@urat|on
énd is subjected to. polynerization to provide a state wherein pol yner
‘particl es famr Mguewsp ndreorfiehreeluding, innapbibedend ahei ibrousstantial ly
free fromfalling off of the polymer even wnen swollen 25 s obtained.
The di stri Baseomagfenirl pol Trerfisrque base material capable of

5 prov1d1ng such a state contalns 5 wt.$ or more of 2
1ydro:hcblc fibre of greater then 30 to less trun IUUO preferasly 60 to 9= in
advancing contact angle or.lts fllaments agalﬁst water, - A
hamely contact angle of thém against icc 6f an ipnf
exchanged wafer droplet. Usable hyd;ophilic fibres
10 inélﬁde polyester, polyprbpylene,_conjugated polvethylene-
polyoronylene flePS-. Those baée materials maini§
contalnlﬁg a hydroonoslc flbre as mentioned'just above
are preferred. Instead of such a hydrophobic fidbre a
hydrophilic fibre, such as rdyon, converted in#o a
15 hydrophobic one by application to the surface thereof
~of a sizing agent of, for example, a_rosin type or an : -
alkylketene dimef type, a cationic surface active agent,
may be used. .
An aqueous monomer solution is appliedion-the'
20 fibrous base materizl having the above-mentioned
- configuration, and is subjected to polymerization tc

rovide a state wherein polymer particles firmly wrz

'y

the fibre. Thus, an zbsorbent article substantiall:

free from ;alllng ofZ of the polymer even when swollien

™~
(W]

is obtained. The distribution of the polymer in ths




form of substantial spheres (spheres or ellipsoids) enlarges the surface
area of the polynmer per nmass.. Besides, the absence of a planar continuous
polygyrer al'l ows the absorptivity of the polymQin the 5 absor bept
article to be sufficiently exhi-bited. Thus, a higher absorptivij
secured all the nore. Wien a hydrophobic fiber having a contact '
100 or nore against water is used, the water repellency of the f 15 too
| arge, with the result that the 10 pol yner particles cannot showa-state
of wrapping the fiber but nmerely exist independently on the surface of the
fiber or between the filanents though they are forned into spheres. Wen a
fiber having a contact angle of 50 or less is used, the agueous nononer 15
solution is wet-spread over the fiber so that the purpose of the present

i nventi on cannofop® gft arheEanshylvepheras| (spkeres or el kpsaidmisat ur at ed

nononer can be used as ong to bg agplied on the fibrous base materi al
havi ng portions ®BF359RFdFBPNBBFE2%8 ared Rt the RPYHFELPER RAFF be

converted into 3.uahet; eRSOLBLLYE. PORYIo1 AN PLOYLAR. G 0008k Ahsor pti on

allows the absorptivity of the polymer in the

5 absorbent artiéle to be sufficiently exhibited. Thus,
a higher absorptivity can pe'secured all the more.
When a hydrophobic fiber having a contact angle of
100° or more against water is used, the water repellency
of the fiber is tdo large, with the résult that the
10 polymer particlgs cannot show a state of wrapping the
fiber but merely exist independently on the surface
of fhe fiber or between the filaments though they are
formed into spheres. When a fiber having a contact-
angle of 50° or less is used, fhe agueous monomer
15 solution is wet-spread over the fiber so th#t the
purpose of the present invention cannot be attained.
o/ _ _ Any water-soluble; ethylenically unsaturéted
monomer can be used as one to be applied on the
fibrous base material haQing portions of a hydrophobic
20 fiber in §o far as it can be'cohverted intd a.water—
absorptive §olymer and pfdvide a godd absorption-
performance after dried. In general,.a wéter-soluble,
ethylenically unsatufated mopomer.capable.of providing
such a performance has a functional group derived from B

25 a carboxylic acid or its salt,'phosphoric acid or its



perfornance after dried. In general,. a wak dr - sol ubl e, ethylenically
unsaturated nononmer capabl e of prOV|d|ng such a performance has a

functlonﬁ

group derived from25 a carboxylic acid or its salt,

acid or its  salt, or a sulfonic acid or its salt. Specific
such a nononer include (meth)acrylic acid and its salts,

and vi nyl phosphonic acid and its salts.
it 5 acid and its salts are preferred. The polyner to be
:obt‘ai ned may be either a honopol ynmer or copol ynmer of a nononer(s) as

-méht i oned above or a graft polynmer of starch or cellulose with a nononer as-::

“nmentioned ab&#dét.10r a SU1ﬁﬁnéFdéF1@oqqn&ﬁﬁu?%“ﬂaaﬂﬁﬂﬁﬁﬁﬁkﬁ1iﬁﬁ$2%%%nce

-crosslinking agent_ or an additiyve be added tq the npnoner.
Cr ossl i nki ngPagERFE RhECTREFThe Sri %ﬁ%ﬂﬂ%F\&ﬁ%ﬁ a0 ubte conpounds

h t f I t th f t I
12 group of 8213 %Eoyé‘,{r‘xﬁé' %Bﬁagx%ﬁg‘é"cilfaa?ﬂ%ﬁas AT MR oxampl s of
whi ch i ncl udg, 191 2EpBRLHT R C Yo By emocawcwfaéurat ed

nononer s SUCF{;L

5

10

20

neblsacrylan1
acid and its salts are preferrea. The polymer to be

obtained may be either a homopolymer or copolymer of &

monomer (s) as mentioned above or a grait polymer of

starch or cellulose with a monomer as mentioned above,

In'ordef'to improve the absorption performance, a
crosslinking agent or an additive may be added to the -
mononer., Crstlinking agents that may be used are
preferably water-soluble compounds héving two or more
functional grdups capable of reacting with a functional

group of a carboxylic, phosphoric, sulfonic acid,

specific examples of which include water-

solﬁblé polyfunctioﬁal,;ethyleﬁically'unsaturated
mohomers such as'methylehebisacrylamidé, ethYlene
glycoi di(méth)acfylate, and polyethylene'glyco1
dl(meth)acrylate, polyglyc;dyl ethers such as ethylene
glvcol dlc ycidyl ether and polyethy lene glycol

dlglyc1cyl ether; polyols such as glycerin and

. pentaerythritol; and polvamines such as ethvlenezla

It

Examples of zdditives lncluae fine y divids

fillers such as talc, clay, and diatomacesous earzh.

a



i .
gl ycol di{neth)acrylate, and polyethyleﬂejéaycol 20 di (net h)acryl at e;
pol ygihyci-dyl et-hers such as ethyl ene glycol diglycidyl ether and
polyethyfene egcoI di gl yci dyl ether; polyols such as glycerin and
pentaerythritol; and pol vanm nes such as ethyl enedi ani ne. Exanpl es of
addi tiyes i ncl ude finely divided 25 fillers such as talc, clay, and
di at ofmceous earth. 12 Any techni que may be enpl oyed as the net hod
applylng t he. above- nenti oned aqueous nononer solution to the fibrous base
natprlal havi ng portions of a hydrophobic fiber in so far as it can provide
ayg manner and anount of application |eading to such a state that at
| east part of the.ngeteeﬁnmmme|meypb¢ya9plmya¢sa3|hhehmethpﬁ1of
di sconti nuous entities, tne fibrous base material. For exanple, a known
printing tecrarmqueirsmctth%msalaomrmtb@ngﬁamveowi meppgerOsollethrinque, an
atom zing or spraying technique with a spray be enpl oyed.
In order to itrerdwmefiteoes fhesemdyteria pF?EhPEoHOI&lBBFyﬁéerat|on-

i nactive viscosity nodjfi or foan1n agent mm
hvd*g%hobﬁc Erber fh g Et cax prov*qe a

5 manner and amount of application leading to such a state
that at least part of the water-absorptive polymer

wraps, in the form of discontinuous entities, the-

IKJ wWrar .
fibrous base material. For example, a known printing
technigue such as a screen or gravure prihting

10 technigue, an atomizing or sprayin§ technigue with a
spray, : be employed. In order to
increase the ef fic1ency of application, a2 polymerization-
inactive viscosity modifier or a foamin§ agent may be
employed.- Pattern printing adapted to ﬁhe use of the

15 absorbent article may be performed.

The agueous monomer solution applied to the
s

fibrous basé material,having portidns of the hydrophobic
fiber is polymerized according to a known methed to be
converted into a water-absorptive polymer. Thus, an

20 absorbent article is formedf, The polymerization is

possible with, for example, heat, lignt, accelerated

electron beams, radiation, ultraviolet rays.

In order to allow the polymerization to proceed
rapidly and quantitatively, it is desired to effect

-

25 the polymerization in a polymerization-inactive atmoschere



2 ; TR s C e \

enployed Pattern printing adapted to th?fyse of. the 15 absorbent artlcle
may,.be FerfO{ned The aqueous nonomer solution applied to the fibrous base

mat-eri gl g portions of the hydrophobic fiber is polynerized according
t 0 & Know hod to be converted into a water-absorptive polyner. - Thus,
an 2@ article is forned.. The polynerization is possi-ble wth,
for exa gat, light, accelerated el ectron beans, radiation,

In order to allow the polynerization to proceed'rapidly
and quantiTatively, it is desired to effect .25 the polymerization in a
pelynerlzatlon I nactive atnosphere 13 such as a nitrogen stream It is

recessary to Q06 a vl efilgi es¢adigal POl yeeségatk oy pbt hakog, in
thermal polynerization,.or a water-soluble initiator capable of generating

radi cal' s Wit Rathe aictf1d ighidel pSTyhk 1 ANt DORL iRdYSatbB, in
phot opol yneri zation or ultraviolet polynerization, to the aqueous nmonomer

sol uti on. /WtﬁﬂédﬁﬁnnﬁﬁmyﬁﬁﬁiﬁatidwerﬁsLétwmgeﬁﬁsebuslabsﬁibﬂatoart|cIe may
be dried by neans of hot air,
capable of generatlnc radlcals with the aid of 1li

5 or'ultraviolet rays, in photopolymerization or
ultraviolet polyméfizatioq) to the aqueous mohomer
solution. After polymerization, the resulting agueous
absorbent article may be dried by méans of hot air,
microwaves, or infra.réd.r'ays.'“

10 In thé absorbent article of the presen£ invention,
since rigid poftions formed by polymer particles are
discontinuoﬁsly distributed on the.fibrous base |
material due to discontinuous bonding of the éolymer
particles in a state of wrapping the fiber, the produc-

15 tion of the absorbent article is achieved without detriment
to the touch of the article including the pliability which
'is inherent in the fibrous base material. Thus, it can

~be favorably utilized in sanitary and medical articles.

20 - The absorbent article of the present invention,

which is formed by applying an aqueous solution of an

unsaturated monomer to a fibrous base-

material containing at least partially a nvdrou“os c

(&7
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fiber and pol) merizing the monomer, is markedl
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nicromaves;/or infrared rays. 10 : t he absorbent article of the
presenf' fjention, since rigid portlons faréed by pol yner particles are
dlscontln ously ‘di stributed on the fibrous basée mdterial due to
dlscontanOUS bondi'ng of the polynmer particles in a state of wappi
fiber,: yhe produc- 15 tion of the absorbent article is achieved Phob
detrlnent to the touch of the article including the pliability whi
|nhereht in the fibrous base material. Thus, it can be favorably u ed
in.Sghitary and nedical articles. 20 . The absorbent article of the. !
present i nvention, which js forned by applying an aqueous sol ution of an

it urat ed NBPREET the Aatiek-absoaea veRpeilivale rCGY @ iYdat tAhdorasty
pa tially a hydrophobic fiber and pol ynerizing the nononer, is markedly

reduced 25 b@naaHIOﬁganﬁfa@bumﬂetmelﬁmmﬁabeomﬂﬂthdxfwbemakﬁrmMe bassi nce -
t he wat er-absorptive polyner 'is discontinuously bonded on and around the

surface of thgatbber10fnt RBebIFHmTRIESipHediR 1N F @M iQYsSRMET iKelaOr

el i psoi dal beads while wapping the fiber w thout wet-spreading on the S

fiber of the WASEemaka&ppahg tSbn&ﬁbbheﬂmﬂnﬁﬁm‘wat4§§read1ng on the

5 fiber of the base material. Since the polymer is not
planar but finély spherical, the surface area of the
polymef per mass is so la:ée that the abso:ption
capacity énd rate of the polymer are considerabiy
improved compared with conventional ones.

HUN " The proportion of the polymer bonded in the form
of frog's_#ebg and the polymer bonéed in the forﬁ of
beads, énd the size of polymer granules can be varied
or controllea by Qarying the proportion of-the
hydrophilic and hydrophobic fibers in the fiber web

15 of the base méterial The absorptlon performance can

be varied dependlng on the ‘properties required of

-products. The intérpolymer'distance, bonding density,

aﬁd particle,size of the polymer can be.varied by

varying spaces in the fiber web of the base material.

Since swelllng spaces of the polymﬁr can be varied

thereby, the abso:ption performance of the polymer can

be controlled. Tﬁe amount and position of the polymer

applied can be varied pattern-wise when the monomer is

applied by printihg. This allcws the

(3]
(3]

function of the polymer to be more efficient if only



planaf but finely spherical, the surface area of the polyner per mass is so
| arge that the absorption capacity and rate of the polynmer are considerably.
i nproved conpared. with conventional ones. The proportion of the polyner vt 4

bonded in e formof frog's webs and the gdpynmer bonded in the fdrm of
beads, d(DRe size of polyner granul es can be varied or controlled by
varyi ng =y oportion of the hydrophilic and hydrophobic fibers in the

of the base material. The absorption performnce can be

di ng on the properties required of products. The interpolyner
di st ances—b0Ondi ng density, and particle size of the polyner can be varied
by varying spaces in the fiber web of the base material. 20 Si nce

swel l'ing spaces of the polyner can be varied thereby, the absorption

per f ormance of the pol yrrer can be controlled. The anount and position of

- the polyner applied can be varied pattern-w se when the nononer is applied
by printing. : - -- This allows the function of the polyner to be
nore efficient if only t he amount of the polynmer applied is varied
pattern-w se : _ ' .

the amount of the polymer applied is varied pattérn-wise
in accordance.with_reséective'positions corresponding to
a portion where a large amount of liquid is to be
retained and other portion in the case of a diaper; a o
5 sanitary napkin, etc.
A better feel with a good pliability and without a
rdugh touch can be secured unlike ﬁhose havinj a planar
polymer, namely a small number of large knots. This is
due to a configuration having a 1érge number of small
10 knots which is materialized‘by.the alternate occurrence
of rigid portions of the polymef and non-rigid portions
of the fiber itself at short intervals. This is
possible since spheres of the_poljmer can be
discontiﬁudusly_bonded in the form of beads. In view
15 of this, when a good feel with a good pliability is
' necessary, a large amount of a hydrdphobic fiber has
only to be incorporated, while, when nerve is
hecessafy, a large amount of hydiophilic fiber has

.only to be incorporated.
20 '



in accordance with respective positions corresponding to a portion where a
| arge amount of liquid is to be retained and other portion in the case of a
deapér, a 5 _sanitary napkin, etc. A better feél with a good pliabj
and wi thout a rough touch can be secured unl 14 those having a pla
pol ymer, namely a small nunber of large knots. This is due to a
configuration having a | arge nunber of small 10 knots which is
materialized by the alternate occurrence of rigid portions of the
and non-rigid portions of the fiber itself at short intervals. Th S
possi bl e since spheres of the polyner can be discontinuously bonded-in the
form of beads. In view 15 of this, when a good feel with a good
pliability is necessary, a |arge anount of a hydrophobic fiber has only to
be i'ncorporated, while, when nerve is necessary, a |arge anount of

hydrophilic fiber has only to be incorporated. 20 . 16 The absorption
per f or mance requireujqﬂezggﬁQﬁﬂﬁﬁpn performance required of a product

is different depending on the kind of product, e.g., a

paper diaper or a sanitary napkin. The absofption
capacity of, for example, a diaper can be increased by
5 using a base material containing 90 % or more of a
hydrophobic fiber. On the other hand, for example, a
sanitary napkin, which may have a small liquid
absorption capacity, may comprise a base material
mainly composed of a hydrophilic fiber such as
10 | rayon., Nerve can be secured by ihcorporating,
for example, 30 % or more of a hydrophilic fiber.
A laminate of a hydrophilié fiber web and a
hydrophobic fibef web in two layers can also be used.
In this case, a,grad;ent of wettability is set between
15 the upper and lower layers of the base material. . This
A~ : can be utilized for facilitating diffusion of liquid
or for providing a difference in_absorption performance
between the upper and lower portions. Thus, the
versatility of the absorbent article is broadened.

20 Accordingly, the absorbent article can also be well
adapted to any'of various purposes by varying the
configuration of the base material.

The invention a;ticle is unexpectedly.improved
in respect to feeling of touch to the skin of a user

25 thereof.



is different depending on the kind of product, e.g., a paper diaper or a

sanitary napkin. The absorption capacity of, for exanple, a diaper can be

increased by-5

using a base material containing 90 % or nore of a

hydr ophobie~{i ber. On the other -hand, for exanple, a sanitary napkin,

whi ch p#é a small liquid absorption caggcity, may conprise a base
mat erifal lly conposed of a hydrophilic frber such as 10 rayon. Nerve
can be\se by incorporating, for exanple, 30 % or nore of a hydrophilic

two | aye an
bet ween 15 the

utilized for facilitating diffusion of liquid or for providing a difference
in absorption performance between the upper and | ower portions. Thus, the

versatility of

¥nate of a hydrophilic fiber web and a hydrophobic fiber web in
al so be used. In this case, agradient of wettability is set

upper and | ower | ayers of the base material. This can be

the abgoelepbsattipeioni 6fbenadepedingd: Accordingly, the

absorbent article can also be well adapted to any of various purposes by
varying the configuration of the base material. The invention article is

unexpectedly inproved in respect to feeling of touch to the skin of a user

25 t hereof.

Figs. 1, 2, and 3 are electron microscope

- photographs of the absorbent articles by spraying a

monomer on the fiber. webs (A), (B), and (C),

'respectively.

The following examples will further illustrate the

' present invention in detail.

Example 1

An aqueous sodium-acrylaté solution having a solids
content of 40 wt.% and a degree df neutralization of 70
mol % was prepared. 1 wt. % (based on the sodium
acrylate monomef) of sodium persulfate and 500 ppm
(based on the sodium acrylate monomer) of méthylenebis-
acrylamigde were dissolved in the solution. Thereafter,
a nitrogen gas was blown into the solution to remove the
dissolved oxygen therefrom. The resulting soiution was

uniformly sprayed on a hydrophobic fibre web (a) .

&
2 &



17 Bri ef Description of the Drawings: Figs. 1, 2, and 3 are el ectron

m croscope photographs of the absorbent articles by spraying a nonoges on
thRé-fi ber webs (A), (B), and (O, respectivejdgt The foll owi ng exa il
further illustrate the present invention in ai Example 1 An

sodi um acryl ate solution having a solids content of 40 wt. % and 4§
neutralization of 70 nol % was prepared. 1 w. % (based on the so¥ ;
acryl ate nononer) of sodi um persul fate and 500 ppm (based on the sodi um
acryl ate nononer) of nethyl enebis- acryl am de were dissolved in the
solution. Thereafter, a nitrogen gas was blown into the solution to renove
“the dissol ved oxygen therefrom The resultlng solutlon was uniformy
sprayed on a hydrophobic fibre web (A)

consisting of only a conjugated polyethylene polypropylene

fiber (ES fiber), a fiber web (B) consisting of equal
weights of a conjugated polyethylene—polypropylene
fiber (ES fiber) and rayon, and a. hydrophlllc fiber web
5 (C) consisting of only pulp, each having a basis weight
of 45 g/mz, with a spray to respectively provide a basis
weight of 150 g/m2 (amount of polymer applied: 60 g/mz).
The web (C) was used as a control.
The. webs coated with the monomer were allowed to
10 stand in an oven of 70°C completely purged with
‘nitrogen for 20 mindtes to effect pelymerization.
Thereafter, the resulting composites were driea under
reduced preesere at 100°C to produce abeorbent articles.
Figs. 1 to 3 show electron microscope photographs of
15 the obtained samples. Figs. 1, 2, and 3.are the
| electron microscope photograpﬁs of the absorbent |
. articles obtaineé by spraying the monomer on the fiber
webs (A), (B), and (C), respectively.
Ae is apparent from these figures, the web (A)
20 predeminantly comprised portions where the polymer was

discontinuously bonded in the form of beads to the fiber,



18 consisting of only a conjugated pol yet hyl ene- pol ypropyl ene fiber (ES
flber) af{jber web (B) consisting of equal weights of a conjugated o
i pol ypr opyl ene fiber (ES fibe )qand rayon, and a hydrophilic %
(C consisting of only pulgj each having a basis wei ght of
a spray to respectively provide a basis weight of 150 [err]
(armount of{y/pofyner applied: 60 g/n2). The web (C) was used as a control.
3s copted with the mononer were allowed to 10 stand in an oven of
[err] completely purged with nitrogen for 20 mnutes to effect
pol ymeri zation. Thereafter, the resulting conposites were dried under
reduced pressure at 1000C to produce absorbent articles. Figs. 1 to 3 show
el ectron m crosdde nhetagbanhs ofibly tbhepolisednpdrsanpbevher&ighe 1, 2,
and 3 are the electron m croscope photographs of the absorbent articles
obtai ned by spreglygerhwasohondedoant Re StAkEr ofebsipg) vetppprapd tike -
‘respectively. As is apparent from_these fi

predomi nant |y &30 i5s ¥8DFor t ASROTARBAEYrhE ﬁo%?ﬁ@r°§ageﬁﬁé8én??n55%sly

bonded in the foﬁ@%%@ %%%d%etgth%oﬁhgﬁrby controlllng the

5 hydrophilic-hydrophobic balance of the fiber of the
base materi&l. ‘

- These absorbent articles were immersed in a
sufficient amount of ah isotonic SQaium chloride _ o/
soluﬁion, and al;owea to stand for 10 minutes.

.10' Thereafter,.théy were allowed to stand'bn an 80-mesh
metallié'gauge'tillldropping of water droplets |
.stoppéd, and fhen.weighed.' The same pfocedure was
'repeéted as to a base matérial haﬁing the same area
as in the abovéléése and no polymér, followed by

15 _wéighiﬁg.. The absorptién capacity of the polyﬁer was
calculated frbm'these weights according to the follbw-
ing formﬁla:' | |

. | Wi'_ Yo
absorption capacity (g/g)= w
W: amount of bonded polymer (g)
20 Wy: weight of absorbent article after water
absorption (g)
Wo: weight of base material after water

absorption (g)



19 mhile the web (C) mainly conprised portions where the pool yner was

borded in.a state of being wet-spread |ike frog's webs.
forym of bondi ng of the polyner can be contrg

. ed by controlling the
hydr ophi | i c- hydr ophobi ¢ bal ance of the fiber & the base material .~
absorbent: articles were imersed in a sufficient anobunt of an isotog
sodium chloride solution, and allowed to stand for 10 nminutes. 10

Accordingly,

Thereafter, they were allowed to stand on an 80-nmesh netallic gaugemtilr

droppi ng of water droplets stopped, and then wei ghed.

The sanme procedure

was repeated as to a base material having the sane area as in the above
case and no polyner, followed by 15 weighing. The absorption capacity of
t he pol yner was cal cul ated from these weights accordin% tQ the follow ing

formul a: absorption CEAARSPIRFIPE: qaRAGitiesaPduthesP

aed pbEgREENEQ)

20 [err]: We%f%ers?;éﬁaegfap{,go t c)e%,rst:i cle .af ter water absorption (g) WO

wei ght of base Bt
. ' one having the fiber web (A):

one having the fiber web (B):

5 one having the fiber web (C):

44 g/g
36 g/g
20 g/g

It can be understood from'the above results that

the absorption performance can be improved by the

presence of the polymer in the form of beads.

~Example 2

10 . Polymerization was performed in substantially

the same manner as in Example 1 except that an aqueous

sodium vinylsulfonate solution having a

solids content

of 35 % and a degree .of neutralization of 100 %, and

500 ppm of polyethylene glycol diacrylate (trade

15 name: NK Ester A-600 manufactured by Shinnakamura

Kagaku K.K.) were used instead of. the agqueous sodium

N\ . acrylate solution and methylenebisacrylamide,

respectively.

The absorption capacities of the obtained

20 absorbent articles are as follows: |
one having the fiber web (A):
‘one having the fiber web (B):
one having the fiber web (C):

Example 3

42 g/g
35 g/g
26 g/g

25 ~ An agueous potassium acrylate solution having a



abgorbtion (9)

cont ent 35

pol yet hyl ene gl ycol

20 The absorption capacities of the obtained absorbent
articleé.are as follows: one having the fiber web (A): 44 g/ g one having

' (B): 36 g/g one having the fid& web (C: 20 g/g It can be -
m t he above results that the absorption performance can be
e presence of the polyner in the formof beads. Exanple 2 10
gh was perforned in substantially the sane nanner as in Exanple
1 exceRt that an aqueous sodi um vinyl sul fonate sol ution having a solids

% and a degree of neutralization of 100 % and 500 ppm of

by Shi nnakamgohﬁﬁaékao%tﬁﬁ YT £5 Useds | D5 620306 & D&y AOMEQUS: BOM LB,

acryl ate sol ut
capacities: of

10

15

20

25

on and  net .
bRe7gbgai;aedprepared. A nitrogen gas was blown into

the agueous monomer solution to remove the dissolved
oxygen therefrom. 65 g/m2 (amount of polymer applied:
29.g/m2) of the above-mentioned solution was applied
on the same fiber webs. (3), fB), and (C) as in Example
1 by the screen printing technique.

The resulting coated composites were irradiated
with S5 Mrad of electron beams emitted from an EB
irradiation apparatus (manufactured by Nisshin’High
Voltage Company)'in a:nitrogen athosphere at 150 kv.
Thereafter, they were dried to §btain absdrbent.érticles.

The absorption capacities of the obtained absorbent
articles are as follows:

one héﬁing the fiber web (A): 3b'g/g'

one having the fiber web (B): 27 gl/lg

one having the fiber web (C): iS.g/g |
Example 4 | | o

Polymerization was performed in substantially the
same manner as in Example 1 except £hat'an équeous
sodium vinylphosphénate solution having é solids
content 6f 20.wt;% and a degree of neutralization of
100 % was used instead of the éQuédus sodiuh acrylate

solution.

enebi sacryl am de, reSpectively. The absorption

P

di acrylate (trade 15 'name: NK Ester A-600 manufactured

-



20 absorbent articles are as follows: one having the fiber web (A): 42 g/g
oneﬂhaang the fiber web (B): 35 g/g one having the fiber web (C): 26 ag/g

Exéﬁple 3°25 An aqueous pot assi um acr@iate sol ution having a- 21

solids content of 45 wt.% and a degree of neutralization of 70 % '
prepared.- A nitrogen gas was blown into the aqueous nononer sol uyt
renove the dissolved 2 oxygen therefrom 65 g/ m (anount of poly
5 29 [err] of the above-nentioned solution was applied on the s
webs (A), (B), and (C) as in Exanple 1 by the screen printing tec
The resulting coated conposites were irradiated with 5 Mad of el ectron
beans emtted froman EB - 10 irradi ati on apparat us (nanufactured by

Ni sshin H gh Vol tage n_a ni.trogen_at s 8rgpak; 15
Thereafter, they wer eﬁ?ﬁi cfgrc?td‘l?t a.CﬁPgé%%ggn?? ?F‘I cPe al?‘ﬁ absor ption
capaci ties of thgQhaidied Aaledlre as follows:

one baving the fiber web (A): 43 g/g

one having the fiber web (B): 34 g/g
.5 _ one having the fiber web (C): 23 g/g
Example 5 |
Absorbent articles wefe_prepared by varying the
éolymerization and application conditions as well as
the type of base material as listed in Table 1. As to
10 each obtained sample, the form of bonding of the
poelymer, the absorption capacity; the variation in the
head beofre and after polymerization, and the degree
of falling off of.the polyﬁer were examined. The
results ére shown in Table L.
15 The form of bonding of the polymer was observed
with an electron microscope. The absorption capacity
A/ wés examined in the same manner as in Example ;. The
variation in the hand before and after polymerization
was ekamined by measufing the cantilever value of the
20 Dbase material before and after polymerization (in
accordance with JIS LiOBS 57A) and finding a difference
in the vélue therebetween, which was regarded as a
measure of hand loss. More specifically, as the
difference was larger, the hand was lost more by

25 bonding of the polymer.



articles are as follows: 15 one. having the fiber web (A): 30 g/g

one having the fiber web (B): 27 g/g one having the fiber web (C: 15 g/g. =

Exanpl e yrreri zation was perfornmed in ?‘sﬁstanti ally the 20 sanme manner>Z
: ) q

lﬁ' 8 1 except that an aqueous so vi nyl phosphonat e sol ution
. 36| ijds content of 20 wt.% and a degree of neutralization of -100 %
was uge ead of the aqueous sodium acryl ate solution. 25 22 The

- capacities of the obtained absorbent articles are as foll ows:
g the fiber web (A): 43 g/g one having the fiber web (B): 34 g/g 5
~ane having the fiber web (C): 23 g/g Exanple 5 Absorbent articles were
prepared by varying the polynerization and application conditions as well
as

The test for the degree of detachment of the
polymer after swelling was conducted by putﬁing a
sample into a large amount of an isotonic sodium.
chloride solutidn, allowing the polymer to sufficiently
5 swell, stirring them for 5 minutes, and subsequently
measuring the weight of polymer detached from the

base material, followed by calculation of the weight

. o
of the fallen-off polymer according to the following
formula:
10 amount of polymer _ weight of polymer fallen off (g) % 100
fallen off (wt.$%). - welight of polymer (g}
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of the polynmer being in the form of .substantially spherical el I i psoi dal
par.ti-cl es bonded to fibres of the base material; the poly & pahticl es
hawtg been forned by applying drops of nononer .to the fiprés,

drops envel ope individual fibres, and then polynerizing tlhe ngnmer. 2.

An absorbent article according to Claim1l l,ch conpri ses nore percent
by wei ght of hydrophobic fibres. 3. An ab%&®rbent article according to
Claim1l or 2 mhiggégﬁgprises 50 or nore percent by weight of hydrophobic
fibres. 4. An ent article according to any preceding claimin which
sai d hydrophobic fibres consist of filanments having an advanci ng cont act
angl e against 1 cc water of greater than 50 to less than [err]. 5. An

absorbent articl g accghdhBotBeft hFLEcia WRLER Sahgh coDLagtnangle is from

[err]. -27- 6. An absorbent artic ording to any preceding claim
in which said hyflaephedlCofi PikFed) es6MEC6ECE11 of the fibres being

hydrophobic; and a water-absorbent polymer, some or all
of the polymer being in the form of subs;an;ially
spherical or ellipsoidal particles bonded:to fibres of
the base materiél; the polymer particles having been

"formed by applying drops of monomer to the fibres, so

v _
that the drops envelope individual fibres, and then
polymerizing the monomer.
2. An absorbent article'according to Claim 1 which
comprises 5 or more percent by weight of hydrophobic
fibres.
3; An absorbent article according to Claim 1 or 2
which comprises 50 or more percent by weight of

N hydrophobic fibres.

4, An absorbent article according to any preceding
claim in. which said hydrophobic‘fibres consist of
filaments having an advancing contact angle against 1 cc

water of greater than 50 to less than 100°.

5. An absorbent article according to Claim 4 in which

said contact angle is from 60-95°.

I
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from pol yester fibres, polypropylene fibres and conjugated fibres of

pol yet hyl eng—and pol ypropyl ene.. 7. An absorbent article as clained in any"
pr ecedi ng | m\n whi.ch said hydrophobic fibres consist of hydrophilic "™ s
fibres el been surface treated to becone hydrophobic. 8. An

absor bent- as claimed in claimiz I n which said base material -

conpri ses of hydrophilic fibre %

nd anot her | ayer of hydrOphobic
fibres. 9. absorbent article according to any preceding claimin which
t he water absorbent polyner is formed fromacrylic acid, nethacrylic acid,

vi nyl sul foni ¢ goi d. a1 bl pOSPION € A6 & AL EAL] %4 NBLPYfr o dns P OCESS

for producing an absorbent arti I ch " conprises the - steps 0 é%plying an

aqueous Sol Ut i@ Of £ Wtk £6h SO Ll 1By a LS PNbISIE CA LY HiNSAL WA S5k qpnONEr 1o

the fibres of a base material, some or all of which fibres are hydrophobic,

so that a portfin gloIEs St ut i re PSSl Bsrshyiend & idied idnes,
pol yneri zi ng said nononer to produce a water-absorbent
conjugated fibres of.polyethylene and polypropylene.

7. BAn absorbent article as claimed in any preceding
claim in which.said hydrophobic fibres consist of
hydrophilic fibres which have been surface treated to

become hydrophobic.

8. An absorbent article as claimed in claim 1, in
which said base material comprises a layer of
hydrophilic fibres and another layer of hydrophobic

fibres.

9. An absorbent article according to any preceding
claim in which the water absorbent polymer is formed
from acrylic acid, methac}ylic acid, vinylsulfonic ot

acid, vinylphosphonic acid and salts thereof.

10. A process for producing an absorbent article
which comprises the steps of applying an aqﬁéous |
solution of a water-soluble, eﬁhylenically unsaturated
- monomer to the fibres of a base material, some 6r all
of which fibres are hydrophobic, so that a portion of

the solution bonds as drops to the fibres,

A C L OMs %



gol ynmer, a portian or all of which i.s in the formof substantially
spheri cal or ‘ellipsoidal particles bonded to said fibres and drying
reduftant article. 11. A process as claimed’in 'Claim10, in which §
nmonomer is selected fromacrylic acid, nethacrylic acid, vinylsufoj
vi nyl phosphoni c acid and salts thereof. 12. A process according to C=a
or 11 which further conprises adding a cr | i nking agent to said agueous
nonomer sol ution.

polymerizing said monomer to produce a water-absorbent
polymer, a portion or all of which is in the form of
substantially spherical or ellipsoidal particles bonded

to said fibres and drying the resultant article.

11. A'process as claimed in Claim 10, in which said

Y
monomer is selected from acrylic acid, methacrylic acid,
vinylsufonic acid, vinylphosphonic acid and salts
thereof.

12. A process according to Claim 10 or 11 which further
comprises adding a cross linking agent to said aqueous
monomer solution.
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