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40 Swollen gel particies at even moderate concentrations in an aqueous system are very viscous
suspensions and are inherently difficult to handle from a processing standpoint. If lower suspension
concentrations are used fo reduce the viscosity effects, then a need to remove proportionately larger
. amounts of liquid carrier becomes necessary in- an evaporation step. Alternate methods of controfied
deposition utilize air 'as the super-absorbent polymer carrier (U.S. Patent 4,429,001). While this method
45 overcomes many of the process related drawbacks of wet deposition, these composites retain the
particulate super-absorbent polymer in the web through mechanical entrapment thereby presenting an
opportunity for some loss (by dusting out) of the super-absorbent polymer component.

50 Summary of the Invention

The present invention relates to an improved open network sorbent web, in which a thin filmy coating of
super-absorbent polymer is formed on the individual fibers of a nonwoven carrier substrate. The composite
nonwoven webs of the present invention are particularly useful for liquid absorption and retention applica-

ss tions, and are advantageously utilized in diapers, sanitary napkins, incontinent devxces and as wound
© * dressings.
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) : This open network sorbent system can be comprised of from 60 to 89+ percent void volums. Void
~ volume was determined by an Air Comparison Pycnometer (Beckman model 9030 using the Standard
35 Operation Mode).

Preferred embodiments of this invention utilize as the carrier substrate a three-dimensional open
network structure formsd from a plurality of fibers in random point contact With one another. Nonwoven
webs produced on a Rando Webber machine or a carding machine are suitable substrates. The nonwoven

- web is saturated with a sorbent prepolymer composition; the bulk of the sorbent prepolymer composition is
40 removed and the prepolymer cured in situ by drying the web in an oven. The resulting composite
comprises individual fibers sheathed in super-absorbent polymer and bonded together at their crossing
points by the cured polyelectrolyte super-absorbent polymer. In this fashion, the carrier web retains its open
network structure and provides not only structurat support for the super-absorbent polymer but also
. provides the optimum sorbent surface area and super-absorbent polymer distribution throughout the web

45 which minimizes gel blocking effects. -

Tests useful in evaluating the sorbency of the webs of the present invention and their ability to retam
the absorbed liquid under pressure include the following:

Onm

50 Demand Sorbency Test

A 1.75 inch (4.45 cm) diameter test sample of web is placed on a 25-50 . porous plate in a filter funnel.

A pressure of 1.0 kPa is applied to the sample by a plunger which is freely movable in the barrel of the

funnel. Test fluid at zero hydrostatic head is conducted from a reservoir through a siphon mechanism to the

55 upper surface of the porous plate where the test sample sorbs the fluid. The amount of fluid withdrawn from

the reservoir by the test sample is then measured to determine the amount of fluid sorbed by the test
sample.
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At each of these same three levels i.e., 48, B0 and 66 weight percent, four additional samples were
“"coated" as described in U.S. Patent 3,686,024.
Samples were then tested for liquid absorption using the Demand Sorbency Test and retention using
45 the Centrifugal Retention Test. Absorption and retention values of the various levels of sorbent are shown in
Tables | and l.
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20" . The follow ng exanples wll rmre fully illustrate the |nvent|on It
wi |l be apparent that a variety OEPOUIB8 D91BBes can be utilized in carryl ng
out the present i nvention. Exanples 1-6 25 A sorbent prepolynmer conposition
was prepared’in the follow ng manner: 300.9 granms of saponified ethyl
acrylLat e/'net hacr yliic aci'd di spersion (approx. 12% solids) (Dow XD 8587. 01,
Dow ‘Chemi cal Co.) were conbined wthpgheegyi val ent anount of deionized .
wat.er and 4.2 grans of a non-ionic sm‘f‘act'ant (Triton x-100, Rohm & Haas).
30 s The mixture was stirred over |ow heat on a hot plate and 6.0 grans
of cr oss | i nki ng agent (CX- },Q_Qghfgkymlqum Msrag! | ndustries) was added. A
dry fluffy fibrous web was formnmed on Rando ¥ébber utilizing a 6 dpf x 64
mm Chi sso web with a basis wefghiTige 51‘90‘9‘/1(@0(] (Chisso Corp., Japan).
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wer e sat urat e"d with tiffé”sorb prep I'%rrer cgn'Zositl The orlty of the
sorbent prepdl ymer codpdsiti @3was t 28 renozed fromzt.Be voi dspaces within
the substratg by centnifugin The s | es re centry fuged fpr, vari ous

| engt hs of t?rre 40 to (i)bta|% |ffer§gP arm\tlj\ﬁtg of shsJegthl ng :gta the fibers.
The sanpl es, éwere cur &d8for 224hours3aé 150 R.lerr] i4ndan ovehS At each of
t hese sane three levels, i.e., 48, 60 and 66 weight percent, four

addit i®dnal sanples were "coated" as described in U S, Patent 3,686, 024.
Sanpl es wers e d¢2 f’%’gt“éedtwf’d?e“PF ofi 9rosp <Pl ‘i°8r?’%§‘i"rPan tgp be dénlly ‘B%F‘EP@H?Sy

Test ands‘?"%‘inbf’ff’ %tf‘?slﬁ’gfhﬁ RfegnptAtho * h?‘i‘;?r ﬁ ﬁ% ey %gg‘? SPY "t“isolﬁ‘tand
:’let ent | Ogﬁ;‘%mes FtFerLg odﬁ% Sg pat. No g'g éérr\%zu as supenor reotie%yr 851 T and

5(%5 5mspectlon o the rae o? %bsorptlon data, shown in Table II, it is seen that the open network web of the
present invention absorbed the fluid nearly twice as fast as the "coated" material due to its enhanced fluid
transport properties, i.e., freedom from gel blocking effects.

30 Examples 7-10

Round 1.75 inch (4.45cm) samples were die cut from a thermally set fibrous web comprised of 50% by
weight 4 dpf x 51 mm all polyester sheathed fibers and 50% by weight of polyester staple fibers, 15 dpf x
31.5 mm., Type 431, semi-dull, crimped (Eastman Chemical Products, Inc.) at a basis weight of 128 g/m?2,
35 The all polyester sheathed fiber is believed to comprise a core of poiyethylene terephthalate and a sheath
of polyester resin comprising a random copolyester composite of 68% terephthalic acid units and 32%
isophthalic acid units polymerized with ethylene glycol, and is available as Melty Fiber Type 4080 from
Unitika, Ltd., Osaka, Japan.
'\_/ The sorbent prepolymer composition of Examples 1-3 was prepared and the samples were processed
40 and tested according to the procedure set forth in Example 1-3. The absorption and retention data are
shown in Tables Il and IV.
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%0 Examination of Tables il and IV shows that there is an optimum sorbent sheathing level of the fibrous

substrate. For this substrate, approximately 60 weight percent of sarbent is optimum. Beyond this level, the
efficiency of the sorbent decreased dramatically due to gel blocking.

58 Examples 11-14

Dry fluffy fibrous webs were formed according to the procedure set forth in Examples 1-3 from the
following fiber constituents at the basis weights indicated.
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Examples 11-14 show that various fibrous substrates can effectively be utilized in the present invention.

Example 15

A dry thin fibrous web consisting of 90% 1.5 dpf x 13" (38.1mm) polyester staple fiber (Dupont) and
10% 4 dpf x 51mm all sheathed polyester, Melty Fiber Type 4080, was saturated with a sorbent prepolymer
composition of 48% polymer (Dow XD-8587.01), 0.64% surfactant (Triton X-100} 50% DIW and 1.2%
crosslinking agent (CX100), and the excess was squeezed off by running the web through a nip with 20 Ibs.
of pressure. The web was sent through a 290° F (145" C) oven (two passes). Absorption and retention data



EP 0188 091 Bl are shown in Tables VII and VIIl. [err] 55 This exanple
shows quite clearly that suifabl eprslgglogﬂmwebs can be produced utili zing
pressure ‘to rénove excess prepol yner inpregnant fromthe web before curing.
10 EPO 188091 Bl Clains 1. An absorbent porous web conpri-sing a nonwoven
fi brays e seevdp ftvesiviised Viiet wor k of staple fibers, said fibers having a
thin but continuous coating of a super - absor bent oI ynmeri c sorbent thereon,
said 5 fibrous network being unified by gai [ pol yneric coating
essentially only at the ossi ng points of sakbd bers such that said

pol ynefi ¢ coating upolf si§f ption of Iiquid swel | s{ighi th m ni mum occl usi on of

the interstices of the . 2. An absorbent porous web according to claim1l
wherein said polyneric d®ating on saldflbers C g’ses 10 from35 to
80 wei ght percent of the total web weight. ﬂg sor bent porous web

accordjng to claim1 wherein said coating on id™Bi bers conprises about 60
wei ght percent of the total web weight. 15 Ve 4 bsor bent porous web
according to claim1 Baying an absorption capacity of at |east 20 grans of

synthetic urine per dgranffof polyneric sorbent. 3 n absor bent porous web
according to claim3 fayfng an absorption capgcifgy of at |east 40 grans of
synthesic urine per gramtof polynmeric sorbent. 38 #8. A diaper containing
t he absorbent porous web of aim1l. 7. A fem niifte hygi ene product
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This example shows quite clearly that suitable absorbent webs can be produced utilizing pressure to

remove excess prepolymer impregnant from the web before curing.
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9. A mound dressing contai ni ng the absorbent porous web of claim1. 30
Revendi cat | ons, 1. Pikce poreuse 2EB0ONM8B01cB1 conprenant un r6seau’
trrdrnensronnel fibreux non tiss6 de fibres coupees, ces fibres conportant
une couc ﬁ@g nce nmai s continue d un agent de sorption pol ynere superabsor-
bant ,~ee ®au fibreux 6tant un|f|6 par cette couche polynbre

essenti elll S orBalK r8us”v$e o smg onvigvan. Rt r Srm 0 q § F
i t e, N ? B o Olse JETHE o5 8P R5FP: df
Isluf]u: q.gs g fsf‘% % \ﬁ“é Jhi?i g %h) 9 Xj% %" % Li%?; |b? % lymeric so%% a;:% ofém% e

19
Pi ece pore W : ue
| a couche H%E’Q%?’;ﬁ%ﬁ%@gﬁs&%’ggﬁ p(gur rggs rgongtnrﬁﬂ}é&g @gg a g% %

en poids du poids total de |a piece. 40 3 Prece por euse absorbante suivant
| a revengi omtdoSuibeht porchE A6H Schr8IRERRINT B whkbiéin bl Soeecoatihg Gh k&d foclsSdomBlises UT
| es fhdres @mssit BoiReighhdrésniof 6 16aie8b papds du poids total de |a Dikce. 4.
Pi bce poreuse absorbante suivant |a revendication 1, pr~sentant une
capaci t 63.d" Antedearignt gomoud 'wall aceoriding toddiaim 1 whd€in Gaidl costing s saiibérel tongprisesaBdut §0 de
produi t de weghiperamnt obthk yatdbweh weitht. Pi kce por euse absorbante suivant |a
revendi cation 3, ayant une capacitl d'absorption d au noins 40 g d'urine
synt hda i §udnmiporpntiporoys wdbiaccoring 3o cipiti Ohaving lay pbRoetions@packly ofGH lpe @8 grams of
conpor t ant siaihalt sdne Peogra SiPolymednr s9datte de | a revendication 1. 7. Produit
pour | " hygi bne fem nine contenant |a piece poreuse absorbante suivant |a
tevendi c&t iAgrpgorbegt pqryus Era?‘i°fd":§d‘tr F'a'r" § brviga en ARSREECN @prRsthepfphieatt 40 grags of
por euse ab§%Wﬁ§ﬁﬂ@wd@'$ PROBRATCPYn 1. 55 9. Pansement pour bl essure,
contéfan i ece bsor bant e (gl g revendi cation 1. 1 11111111
111111 1 é“f e&ﬁ?ﬂ'f@'“i ot ot web fam 1. 2500087001 gy 6nspr Uche 1.
Absor pti pngf f@Jﬂ nﬂSﬁ KA gr%&?a f&éﬁﬂ&%%@éo b‘lﬁn p'EQoLs vg%b%?ﬁ} P, £ht gewebt en

dr ei di mensi ona asermat erl net zwer kK "aus apeltasern, auf denen ein

dunneg, @b% IMMREEBWQQMM t@&%&b&t BUiSus Wb GBHR ENAD- 5

sor ptionsflhigen polyneren Sor bens vor gesehen i st, durch den das

Faser mat gr i shdual aM8nl chriBinSRd Yosdroent Hisddlis Wab ofemamd@n Kreuzungspunkt en der
Fasem derart zusamengehal ten wird, daB bei einer Sorption

30 Revendications

1. Pigce poreuse absorbante, comprenant un réseau tridimensionnel fibreux non tissé de fibres coupées,
ces fibres comportant une couche mince mais continue d'un agent de sorption polymére supsrabsor-
bant, ce réseau fibreux étant unifié par cette couche polymére essentiellement aux points de

35 croisement seulement des fibres susdites, de sorte que la couche polymére susdite, lors d'une sorption
de liquide, gonfle avec un minimum d'occlusion des interstices de la piéce.

) 2. Piéce poreuse absorbante suivant la revendication 1, caractérisée en ce que la couche polymeére
o/ susdite existant sur les fibres constitue de 35 & 80 % en poids du poids total de la piéce.
40
3. Piéce poreuse absorbante suivant la revendication 1, caractérisée en ce que la couche susdite existant
sur les fibres constitue environ 60 % en poids du poids total de la piéce.

4. Pidce poreuse absorbante suivant la revendication 1, présentant une capacité d'absorption d'au moins
45 20 g d'urine synthétique par g de produit de sorption polymére.

5. Piéce poreuse absorbante suivant la revendication 3, ayant une capacité d'absorption d'au moins 40 g
d'urine synthétique par g de produit de sorption polymére.

s0 6. Couches comportant la pidce poreuse absorbante de la revendication 1.
7. Produit pour I'hygiéne féminine contenant fa piéce poreuse absorbante suivant la revendication 1.

8. Dispositif pour I'incontinence, contenant la piéce poreuse absorbante de la revendication 1.
55

9. Pansement pour blessure, contenant la piéce poreuse absorbante de la revendication 1.
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von Fl Ussj gkeit der polynere Cberzug m 't m ni mal em Okkl udi eren der .

Zw schenrautre des Fl achenge: bil d&P0 188 041tB1 i 0 2. Absorpti onsf ahi ges
poroses.Fl achengebi l.de nach Anspruch 1, dadurch gekennzei chnet, daB der
poly- nmere Cberzug auf den Fasern m ndestens 35 bis 80 CGew. - % des
Cesant ge APPAicEe des Material s ausmacht 3. Absorptionsfahi ges poroses

Ehgczﬁpgggl‘f‘l"g"g@ga h Anscpr é} g ekeé"%fel Chne engigs F e atenal-
rk aus as m, en_ein ner, rb n r a ine
gjflg?nc%sorso n éogbensgh% oS e§ ist, arc%nﬁr}'ﬂ Jﬁzg mat éiglﬁe %n ul'!nqJ wEeQrs??g‘fﬁm t
e Qr|
des pol y”er "h%r gﬁer ﬂﬁ .A rQ£I uﬂﬁen &ﬁe Qﬁlﬁﬁ-li €
nach Ansp s u, el nem SOI’p I onsver nngen von m ndest en S

synt hetlschem Ham pro G amm des pol yneren Sor bens.. 6. Wndel, di e das

absor pf | 2N abaieRERRELSRES HBEHRRDBRI6! rdéh ARBcH ) %ﬁ&d&.@n%eﬂenﬁi&cﬁﬁét tdap 46r poky-
Produkt f UmeweUbdrdug Nar tbhOFR68, miftsteftass 65 B0 qRv-2Ndk JisGRgMUNRS Rles Materials

Fl chengebi lagsnairach Anspruch 1 enthlt. 8. Inkontinenzeinrichtung, die das
absor pti onsf ahi ge porose Flachengebil|l de nach Anspruch 1 enthalt. 30 9.
Windver bandnsspgionstihigestpoisses Flasheagebibie paéhosrsfrgdhi g daquach dsientzeiclvtet dgfeddr [Ule- nach
Anspruch 1 zegduhddntFasedbetd60Geved &5 Gesamtgewichts des Materials ausmacht.

4. 'Absorptionsfé_higes poréses Flachengebilde nach Anspruch 1 mit einem Absorptionsverm&gen von
mindestens 20 g synthetischem Harn pro Gramm des polymeren Sorbens.

20 5. Absorptionsfdhiges por6ses Flachengebilde nach Anspruch'1 mit- sinem Absorptionsverm&gen von
— mindestens 40 g synthetischem Harn pro Gramm des polymeren Sorbens.
g

6. Windel, die das absorptionsfihige pordse Flichengebilde nach Anspruch 1 enthéit.

25 7. Produkt flir weibliche Hygiene, das das absorptionsfihige pordse Flachengebilde nach Anspruch 1
enthiit.

8. Inkontinenzeinrichtung, die das absorptionsfdhige pordse Fldchengebilde nach Anspruch 1 enthilt.

30 9. Wundverbandmaterial, das das absorptionsfihige pordse Fidchengebilde nach Anspruch 1 enthéit.
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