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3 di ones Description 5 The present invention relates to a pr
.or surface postcrosslinking of water-absorbent hydrogels u Mﬂw\mne 2
, 3-diones and to the postcrosslinked hydrogels and their us abl e
hydr ogel -form ng addition polynmers, known as superabsor bent pol*yﬁﬁ‘é?s or -
SAPs, are known fromthe prior art. They are networks of flexible
hydr ophi | i €raddiLinkinpeify hpdsogeils @htbamodphdidhb-2 p3vdicaed noni onic in
nature. They are capabl e 15 of absorbing and bi ndi ng aqueous fl ui ds by
formng a hwdppggli@pd therefore are preferentially used for manufacturing
t ampons, di apers sanitary napkins, incontinence articles, training pants
for chil i nsol es and ot her hygiene articles for the absorptlon of body
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(irrigati on, resghtﬁ? rarfsémrtagl%ev&pparce f’bf‘?g[f'e g‘rrs 5t ng
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40 articlegpgoysalasFl uid transm ssion and distribution is thus of decisive
inmportance with regard to the initial absorption of body fluids. Good
transportation properties are possessed for exanple by 45 hydrogel s havi ng
hi gh gel strength in the swollen stat CGels lacking in strength are

def ormabl e under, an_applied pressure pressure due to bodywei ght) and cl og
the pores p@ehthen thesupBbamnic3pghrer | (hydserkhibierizasdonrbeht and so
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art and i sapsefambhydeagéelLdtowhsi InBEHAAYS s88L1PNaRE vRkyagignr f ace
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pol ygl yéPdge %@?ﬁﬁ@ﬁn%a"—W%lepgly%lmﬁﬂabsﬁééﬁlh’@maﬁtr@atéwkéwgél lad the
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crossl i nkeksamspartakioni progeattiieg pibberrtsuee, ophindl nedkddd zaheon afseahen
hygi ene ar éhelss Hyapene docfigelr el enptdvedlts the phenomenon of gel
blocking, which in the extreme case will cause the hygiene
40 article to leak. Fluid transmission and distribution is thus of
decisive importance with regard to the initial absorption of body
fluids.

Good transportation properties are possessed for example by
45 hydrogels having high gel strength in the swollen state. Gels

lacking in strength are deformable under an applied pressure

(pressure due to bodyweight) and clog the pores in the



10 Known cposelspbass further include pol yfunctional al cohols. For

I nstance, EP-A-0 372 981, US-4 666 983 and US-5 385 983 teach the use of
-hydrophi l'i c pol yal cohols and the use of pol yhydroxy surfactants
respectively. The reaction in these rgferences is 15 carried out at high
tenperatures f 12 - 250 The process™has the di sadvantage that the
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articles, Bﬁta‘é‘?red%ofx EFéF VIR & QBFEe t‘?:c?ﬁ‘p& Ayt %ﬂf’d‘ are fairly
di fficult EBOPHTLPH®IEERD . GUBESFPRRTECTATSAANKENE Incasagescthded furt her

i ncl ude ~- hydsakipdd Idghantyleln itheUShé2:39280 théhespetaisoxbens updmabilcdef,or 30
use in hygwheeelsy tihel @bsodibenddi sad¥aniage ief rahes® worPaugasr | evdl€
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obj ect of E R géf{%ﬁkte k ve{ﬁé %%rgoh L OV d?’ﬁ’f (tagegb Cross sl |n %r% ubst ances
for superabsorben Ra ﬁﬁ % if A S5 v VEry SO Pea%?ﬁ’ Yi me and
at very ImﬁF?‘E%%‘ﬁ‘f)ﬁotE et am%éswwg h%R/é:hFoBﬁﬁs?’H%ﬁ afhmebyhg Ralymer

achi eved, ShapRssisfgithatvweesatipcphetryrtipniegsores amroyeddt hisid

crossli nketsanskﬁ)lslmbphwlltmﬂ agcdroense arfe theoynl pelockd nhr efifédie. ITitt ésat ur e
as st ar tisngefbéetlyaldestoab s eqar ithe @@iélaldapa&&ey%fiodtﬂ dabéif@ﬁéd&‘énEP

cr ossl i nki 5o o o tg.“dl@*’eﬁz’%??*’s&‘%‘*ég‘?*@a?‘%“ﬁr #5 6551‘9% e
capabl e of gfér? Qchg }’s gefqeraé%i? \A‘%’ '9?? Beslh ﬁker of

the gener aPPFOTRLY Qé‘ fa acb%)‘é(ﬂﬁsf ﬁSS‘SP%ra(hI‘—"‘(?FHﬁP’é ihﬁu%éPésFélY Py &fogen,
Cl- C4- al kypxh@isted Rigebxyke IGirssr daspewidione of the forrmula 2: RL. 15
(For mul 202) where Rz, R3, R4, and R5 are each independently Cl-C4-al kyl,

C1- C4- hydr exyadptyi1ief, auﬁé@gﬁsbrb@heswdﬂﬁ@m ﬁ@@i@"tﬁﬁdﬁcﬂ@&r nyn%ngel
crosslinki gg (&spp%wn@m qI dﬂoBﬁ?ilgrmAﬂo(ﬂ@rEy 6 ﬁé'ao%@ Iohelut

al so surfa oSt POS! GLO 'S tﬁe surficially
st ronger cggslg FPKI Céogb St R ng °hot ﬁ%rt E; aeglgé’ 9 B2 core- sheath
’aﬂkt s8 A to crosslinking.

struct ur e. SBpSst
25 Hydr @§eFarkeerunashy Ic?%m]soaﬁapabrbl@xl}atw@rsmmgk@mlmiwslkvmm rige
pr ef er abl yorhosmundli pirodbsts thatt heasswdleainleown aiepis ahndupdef efcably 10
ti mes thei exempevejughit detichsivdsl. edydedsdls RiretRIADEIMEWRR HBEErasd pressure
of 0.7 pSi products for absorbing aqueous solutions in the production of
diapers, tampons, sanitary napkins and other hygiene articles,
30 and as water retainers in market gardening.

To improve service properties such as diaper rewet and AUL, for
example, hydrophilic, superabsorbent hydrogels are generally
subjected to surface or gel postcrosslinking. This

35 postcrosslinking is known to one skilled in the art and is
preferably carried out in aqueous gel phase or as surface
postcrosslinking of the ground and screened polymer particles.

Useful crosslinkers for this purpose include compounds containing
40 at least two groups capable of forming covalent bonds with the
carboxyl groups of the hydrophilic polymer. Useful compounds
include for example di- and polyglycidyl compounds, such as
diglycidyl phosphonate, alkoxysilyl compounds, polyaziridines,
polyamines or polyamidoamines, and these compounds can also be
45 used in mixtures with one another (see for example EP-A-0 083



30 Surfaceopseysroaslinking is preferred. The starting polynmer preferably
cont ai ns carboxyl groups. In the above-described crosslinking processes,
-the starting polynmer is treated with a crosslinker and preferably 35
postcrosslinked and dried by raising the tenperature during or after the
treatnment, the crosslinker_ preferabl be| n present in an inert solvent.
Inert sol vBAts EB@-LoPddAvd amd ER- éu%sft%pnt‘l 40 yPAY AECARARE either with

t he starti Agopdlinkarsoare depqridedr 985ER-rﬂ¢@r34F>r%?fferléh@eri‘-SCgl%n to such
sol vents which do not 40 react chemically with the starting polynmer or with

the crossl hnkgfod QidAdGEheMe Wt mégetmsagﬁkepé eferalliy Apge than 95~
particul grly,p %’f&e{f@' KCQ‘){ R SQQate &Qh'éfa!}ﬁgcg%r%ésﬁﬁiog jgore than
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especi al | y agtiéIeundpped0fo avwl prasliepseicriabl y at from 100- 180C. The
surface jgostcrosslinking solution i s pref er abI y appl i ed by spr ayi ng the
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itself, «iatlg‘%l et ar wng in air so suitable is
25-a downstre%m ryer suc BPeER rrp?e a shelf dryer, a rotary tube oven
or a heatable screw. But is |s al so possible to utilize an azeotropic

di still ati &urhBexrgrasgliakens gleichi bavexeran desThibedgisdsndtablere at this
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nor e pref enabkyt et Mya3e- fodk iReehrd ence deslght/ﬁmeé Grf e abpyeigy,0ocesses
wherein the_ a& fi 'Iﬂm%'lXHB{xeé St weCbY B 15 aakYh ]#_Q-aaﬁ{ or a pol yacrylate,
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conposi t3%onfenaialdly evaptilliedsacompsetdsiead efet fmiflyr giiffiduby ttche
preferred ptepaté nkate.and sol vents selected fromthe group consisting of 40
water, a mxture of water with one or nore organic solvents having

unlimted %%EQHM&%& %‘i‘@faeﬂavé‘%@eﬁ Héééﬂb‘?edmfu%@ &t M'lctﬂ& gne or nore

nnnohydrlc 0 rlc coho ano ce The
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It is an object of the present invention to provide further
crosslinking substances for superabsorbents that may be used in a
35 very short reaction time and at very low reaction temperatures.

We have found that this object is achieved, surprisingly, when
morpholine-2, 3-diones are used as crosslinkers.

40 Morpholine-2,3-diones are known per se from the literature as
starting materials for preparing certain oxamic acid derivatives
EP 371640.

The present invention accordingly provides processes for

45 crosslinking starting polymers for preparing hydrogel-forming
polymers capable of absorbing aqueous fluids, which comprises
using a crosslinker of the general formula 1:



0050/ 52945 @50 s s g5 conposi tion of matter, the solvent is preferably an
al cohol -wat er m xture having an al cohol content of 10-90~ by wei ght,
preferably 30-70~ by weight, nore preferably 15-65~ by wei ght and
especially 40-60~ by wei ght, based on_this solution. 5 Preferred al cohols
are net hanol, ethanol, isopropanol, e?hylene gl ycol, 1, 2-propanediol or

1, 3- propanedi ol . Thq)preferre conposition of matter includes fromO.1 to
20~ by 10 weight, espgcially/from0.5 to 10 and especially up to 3~ by
wei ght of crosslinker\\ The ove processes preferably utilize an
abovenenti oned conposi W f matter. 15 Preference is given to those
processe? utilizing the conpgsition of mattefFamweri)si ng crosslinker and
solvent I'n a ratio o{D0.1-20 by—ﬂﬁlght and especially 0.5-10~ by wei ght,
based on the nass of H\he stz/ting polymer. 20 Preference is given to those
processes utilizing th slinker in a dose of 0.01-5.0~ by weight,
preferably 0.02-3.0~ by weight, nore preferably 0.03-1.0~ by weight and
especi al | yyReA5H): 15 Byar&ieit c, kasadkpn, tdiecsliydddxgalRl Y eY .a d2olpe

pr esent bnggn 0@o§h§9ap£QV|des pol ymer s’ produced by one of the
abovenentlone processes and their use in hygiene articles, packaging

mat eri al s and nonwovens andRal & t he use of an abovenentloned conposition
of matter for producing cro { nked 30 polymers or polyners capabl e of

bei ng crosslinkeiigy heati n especi@Hly in coatings and paints. The

hydr ophi | i ¢ supef&bSor bent~hydr s (starting fodnwad) to be used in the
processgf the invention are in rticular 35 polyners of (co)polynerized
hydr ophi l'i ¢ nononers, graft (c mers of one or nore hydrophilic
nononers on a suitable grafting basé, crosslinked cellulose or starch
ethers or natural products that are swellable in aqueous fluids, for
exanpl e gudhexerBvaRivEs, Inbde MR ¢§ehsinderdni@nitly oCorte- akkyled in the
art 40 andcgr@-tgdcoxpeikifloorerpdpdaen.nCSs ¢l R8G. n82pmPEeeRis 06t 1881y US- 4
340 706,200 &osﬁlﬁﬁlng%&s%alﬁﬁlﬂd(bf DEnlad 3044 iah®l yDbr &5 i nk@d7 80,

DE- A- 40 15_085, o DF 1ix3 ac a3 337, DE-A-35 03
Hzﬁy‘&n IE}E% d1sd 4% QE;; 6128Rin s%x?f‘i a

a8, A G P T S T PR e ) g

DE- A- 35 11PB8E°"
801 483, EPtarpingspodymer cHigt Jepds B qopensheaih PSHNCLEEE A BY 205 874,
EP- A-0 499512321t11[9E-PAlme£21$34183anI9Ethe zmpmerserlep-w @rzessmm%s- 5 145
906, @85 8 8285 -F offRi Ag OpGB3Ane4 38 cafdb Ve & £63Ds67Bind ) Bahe663 HR1idsUSré 062
817, Us-4 §Eéfét2a7b1wgh6s89t5hﬁ§17,abb)8r5 A D B82, thiSid Qb weBgnerands-4 931

497. A so PngPé‘Hﬂ ép;”l%r £ $hbd @iélggxrﬁrtge\bf%ﬁ/ %@béi’épﬁg.tedhmwﬂe' s froma

manuf act ur £Or svgs es crib ek VO { 402. and al so

i nor gani c- Brga 5rrdi ¢ superéﬁsor ent ydroﬁefs as described in DE 198
54 575. The content of t he af orenenti oned patent docunents, espeC|aIIy t he
hydr ogel3® ppsfacePapEcrRes bifuidskds, PeeEerses - e@beystiarrctdmsopa ¥8herein by
ref erence. ptéféxabiyl esnoddiny dragpoxlyl cgroumsver s suitabl e for preparing these
hydr ophi | i ¢ superabsor bent hydrogels are pol yneri zati on-capabl e aci ds, such

as acryli szﬁcme maﬁfeiﬂzi'fbé?&'cq'osﬁ!lﬂﬂiﬁ{ﬂfQBb@sé‘&éd’th\é' RyLphogphoni

i RSO S e U ey ool e

2-acryl &% §852°¥Rﬁqﬂﬂ £8pane fhdssh Bﬁlﬁa%ﬁﬁQf Ahe EPERETARMEE GnFiRg or
hydr oxyal kpftest e tasataanho-ther capashinkeromrafaraklefedng REESeRt dés .
Al so, wat eansbhert esdiivenny| Immtesodvert sl sbllyeotsretthidhasobat amt iclllgr i de.

Preferred Qydrephiddcs @Qﬁﬁéﬁr@ltﬂf fheosptidsy @blyher feyr Rtk 4n@0 R3 Rl
(Formul a 4):::!5%&1%13/\“%&8 r}c% *1%%99@5‘ LAY seiv&téy lwhiBE 48 ndtOOR4, a

sul f onyl rou anol.-e erlfled
phosphoﬁvg gﬁ Qﬁmﬁgagigup o he

O 8Bnr isia-Hoxvhe) (ARG

cross inker t0 an extent of more than 90%, preferably more than
95%, particularly preferably more than 99%, especially to an
extent of more than 99.5%.

45 A particularly preferred crosslinker in the above processes is
N-2-hydroxyethylmorpholine-2,3-dione (formula 3):



(Formul a R3 is hydrogen, nethyl, ethyl or a carboxyl group, RQ

iI's hydrogﬁ?%ﬁls%%?gor hydr oxy- (Cl-C4)-al kyl, and 40 R5 is a sul fonyl

-group, a phosphonyl group or a carboxyl group. Exanples of (Cl-C4)-alkanols

are net hanol, ethanol, n-propanol or n-butanol. 45 Particularly preferred

hydr ophi | i c mononmers are acrylic aci d®and nethacrylic acid. 0050/ 52945 9

Suitable grafting ppses for Qydrophilic hydrogels obtainable by graft

copol ynmeri zation of\ol efinigally unsaturated acids nmay be natural or

synthetic in origin. Ig‘h, cellul ose or cellul ose

derivatives and al so i'des and 5 (Horgamagchari des,

pol yal kylL ene oxi des, et hyl ene oxi des and pol ypropyl ene

oxi des, and al so hyldrophili N pol y¥sters. The wat er - absorbent pol yner is

obt ai nabl e via free-Xadica) graft copol ynerization of acrylic acid or

acrylate onto a water ble 10 polymer matrix. Suitable water-sol uble

polymer matrices include for exanple, but not exclusively, alginates,

pol yvi nyl 2} canQla, 50, PO HSAGGRILT 6P sHGReAS O LaMPLE St arch. Craft

copolyngplzatlon or the purposes of the present invention utilizes a

pol yfunCti onal et h;_/LI_eni_ cally unsaturated free-radical 15 crosslinker., The

wat er - abs oF PR FEIFREFNE ADH ATEA D r HaMELPRRY HARAT TAGEr P FHR VreR #Br ned

from a pol yoeti®CCacespeciaddivdabr fxemp doy30P V¢ anel gnst herofarabdwdabhnfirean

silicate, ajemalsCe Dhe adurfiapespodsiaiossdinkivg 2Zdlatkthen. idMyre feanbigul arl y,

It 1S POSShBhBidd bySBpPaY MEPRhe BE1YMd:C iACEHI QAbROIYREYYhak&rs\ninghener e

obt & neqsviardyiafy, " 20 CAS) Y BBLEZA! 1P ndRMla L 1y WYiGR 2aR8! Mainct | onal

et hyl eni ca nsat.ur at ree-rad] ca rossl 1 ker vv%é used?%nd whose

or oduct | onC YR LBEF SRR RAR b IRDIRIBEE LPY ) Fhve D§FORSI R @138

al umi nat e SYIHI%tthee STy oG PETablPR a i Re LEEPDEF ki SHECHx 8 eSPHARARY Br

exanpl e t heoiwrinn 2f6tBO® RBPsslinker Gm HeBotmoh anier® XrwhnéxngBm:n@d6 and R-

are each i agependangky Siyeh egeforabkatplealksanye mixedisy| BEXEX sniedisogen or

net hyl, 20nfadrd misRrsNt SfRic Mekeds tor EroP89sar0. RE 3BdnEred¥& RAGH

pr ef er abl yggygftﬁ%er L& ) ralkyl beé (grggg)s al kenyl or phenyl. Preferred
ates

hydrogel s are 1 n particul ar polyacry ,pol ynet hyacryl ates and al so the
graft polyners described in US-4 45 931 497, US-5 011 892 and US-5 041 496.

Very parti Cof GU%ingr EPRF#elPhyarobeke RiaCe: kB ki dHaeTpdF§okts R¥escri bed in
s 0050/ Begidthg of the jacket or by blowing in hot air. Also suitable is

25 a downstream dryer such as for example a shelf dryer, a rotary
tube oven or a heatable screw. But is is also possible to utilize
an azeotropic distillation as drying technique, for example. The
residence time at this temperature in the reaction mixer or dryer
is preferably below 60 min and more preferably below 30 min.

30
Preference is given to the above processes wherein the starting
polymer is a polymeric acrylic acid or a polyacrylate, especially
a polymeric acrylic acid or a polyacrylate obtained by
free-radical polymerization using a polyfunctional ethylenically

35 unsaturated free-radical crosslinker,

The present invention also provides a composition of matter
comprising a crosslinker of the formula 1 or the preferred
crosslinker and solvents selected from the group consisting of

40 water, a mixture of water with one or more organic solvents
having unlimited solubility in water, and a mixture of water with
one or more monohydric or polyhydric alcohols, for example
methanol and glycerol. The alcohols preferably bear 1, 2 or 3 OH
groups and preferably have from 1 to 10 and especially up to 4

45 carbon atoms. Preference is given to primary and secondary
alcohols.



10 01/ 3840@050d52845hybri d organi c-i norgani ¢ hydrogel s based on

pol yacryl ates that are described in DE 198 545 75. The hydrophilic

- super absorbent hydrogels are preferably in 5 crosslinked form ie they

cont ai n conpounds having at | east two,doubl e bonds whi ch have been
copolynerlzed into the, polynmer netmorz Sui tabl e crosslinkers are in

parti cul ar [Retify ICORBRF L&k Iefnmaktelng thet A9 L EpRibi iSnPrREEF S Bihidde, esters of
unsaturatedl¢ﬁhﬂi-W@ﬁepomy%%ﬁ%bhyVLegaﬁld@cmhollqnntpotspfslﬁﬁﬁQﬁsbyo

di acryl at eweiglttr,i peefbasiely eanphesy haiigbtl heoth arereatpsy arpl65% by

di met hacr yheifee ehdbubgeedialy Wolbo ety hergnel YoilecaBd ahso solutlon
trimethykol propane triacrylate and all'yl conpounds such as allyl

(meth)acry at tria anurate, diall eat e, allyl esters,
tetraal |yl étrrtfﬁe a&i’g‘i’%ﬁﬁr&n{“ﬁéha‘l%l t 8¥L3§Biy|1eﬁ%§ BARRH miRthy lene) v
esters of %Worv -BEPRPRSTECAI 85 VidnprpreBpkintc acid derivatives as
described for exanple in EP-A-0 343 427. However, the process of the
i nventi on pae toreiflearkyl Eomdeyiabby of iddtzes iﬂ@lthiéy @gehso 1 epaned ¥gi ng

pol yal | S a i I;Qﬂg yIEr 20 of
acryli c!gcfégflogg%géﬂy @iﬁﬁkgﬁgs]dta%))gopghga%? yt hr Ptig H?rill'% g %E}et her,

pent aerythri et raar et Her, polyethylene glycol diallyl et her,
nonoet hyl ene gl ycol d|aIIyI ether gl ycerol diallyl ether, glycerol

triallyl eThRrabqygl parrgsses pEeEealzls udi Lige bin giboyraent sonast hoxyl at ed
vari ants tbemmofitiBar 0f cudterer25 preference is further given to crosslinkers
whi ch ans pol yet hyl ene gl ycol diacryl at es et hoxyl ated derivatives of

trimethyl obpéfgl@ﬂ%et &ba&{x)’éx@tt% £REs& F§§r15191 ﬁ Qﬁé “ﬁﬂ’%l%hﬁat e.

et hoxyl at e d r| cero I acr cerol ACTY

will be a_rln_ﬁr e"gl A ﬁé ls”)%[ %Fggs 1Rt 2 égoﬁ%lvfd’ cadsgl F?t%?f can be used
as wel | . Thelvdt%e YaBEb?}b%rﬁ“ d)gFpRetally SrerbPudx weightyneased &8y $hec acid
or a pol yat2sg #&tfe thehgtayine pabsoebent pol ymer can be prepared by the

met hod RAown fromthe literature. Preference is 35 given to polyners

cont ai Ni NgP£é AEHnicakii 8 gg DA RGTRREsE xQQ%séQs ot )iz iRyt tABSErdYAfiakence is

given to p%yMo%eWBEC@ 21 09} B, 3 pkb BE L15Y ‘63'0299'6@968) zAkLRp, and
crossl i nkdloieE %%%58 b o3 Ty §§' Bh e @?’tsat BN i baEe B be

crosslinker “hy

prepared byetdHve F’Sﬂa‘?n %PFE%&? &P ﬁWSEesses Preference is given to
addi ti oﬁ5pol ynmerization in aqueous solution by the process of gel

pol yreri zaThe)rpreIslenthimrmmmsalsérp)r‘nvjaﬂetsOpBD%ems webghte@ieWhe 48

sol utions ghe QiKROVRReARISndY HropBELeS JHIQRBE S ﬁptuyamaté Yartfic@egui tabl e

ft b | {iat
) yﬁé&a%tt‘;%égj%;g:%t“gtrown%gaag, Sad A
T d £ nke
pf)f)mr S&a?:%ﬁ“ergé;‘ff i BALEGT bEaEBRb%cqfed’eﬂﬁgt%’eO%WPQt %]Yem?aé'dtj’@ from 0OC

to 150C, afePgsHialdvabhyceatdmosoand Pai0¥E. not only at atnospheric pressure
but al so under elevated or 5 reduced pressure. As usual, the addition

pol ymer i zathémy@a@Bpak 50c Rfigeaabb8gbénit uyarag@tat@;rﬁdr\efingaﬁoﬂxﬁ@%ghebe
pref er abl ypungders Etht ERYER-ockRE Bgdtﬁé %v@ﬂltwﬁfé i ORER0- PRy niti ated

usi ng hbgh- er e fco rrqgl éf n,or e ‘cu torrar% Theni cal

pol yner i za?l i P af o740 S‘Fréﬁi‘ﬁrgty 8P§é?‘|f“& HARTREFesIE8teh as 10
benzoyl pef?ﬁ@ift?éym?erto%lﬂ’lﬂ ORy BPED dHBIIORR 1 L iR (TIRACMEERY PRkt BHEabdeoxi de,
cunene hydeoHeriag Base axrasehpolindscalilsioas or catidrsbbethenniar inatuzad al so
i nor gani ¢ peryductsc ohpounds ssedhabse (MHAGhRER98f 1A 0&0or exitiille HaaThey can

i f desiredadheivatedes D Ty lh@r'&ik:@fell\é tdrer RebHA Nb AFRNLRISUER AS el agkanpl e
yet oms Onid e P AR N e B D W%t. O (L EL TN
aci d, su\(,:\,{r:&gas E’e§22ﬁgg%$%ﬁ§'2@g ndD%t gragn}é@ GrnPE- ﬁc?gn‘g‘t °48ri vati ves
20 t her eof PETAmA0e 280 WETA-4R A2 ARB s DEFASEY f1hidd6acPAsA-38 ¥hy88s and
am no conpl?ﬂrri’d-§5a§3dé%2:rlﬁe@ -Bh OFE-4358], DB1ASSD.44TI5d8quUAEAYAZ ridi 6970f t he
addi tion pod oS 2¢asgd be deHak-Ber 31 IQVed-Ry3supploasgnbacil yl heatizng the
rlngggrerége:bﬁ.pt_@ro 2g nmerDE%fA_tiguw g1 " g ke@tﬂ@dlaltwaet E@nzeo fis%mgégfc 0 o
an era m e,r n ralize
PEELRIRORY WP Tek 62912 dellCm NS AT pIEhe Ay T5HT

to the extent é
pr ef er abl yPHT r}b?ns %IDd: Aﬁgge%l ottgorroﬁ&rér u%(ecF67f40r ﬁlh? cH o6 custorrary

30 neutralizing agents can be enpl oyed, preferably al kali netal hydroxides,
al kali nmetal oxides or the corresponding al kali netal carbonates,
particularly preferably sodi um hydroxide, sodium carbonate and sodi um

bi carbonate. 35 Neutralization is customarily achieved by m xing the
neutral | zr ng agent |n ‘as an aqueous soI ut| on or pref erably as a soI | d To

I L T . o o L, o



0050/ 5294500801 528k6 addition pol yneri zati on. The pol ynmeri zation can then
be carried out continuously or else batchwise in a belt reactor known to
-one skilled in the art or in a kneading reactor. Wen the polynerization is
carried out in a belt reactor, it is particularly preferabl y initiated by

f elect di at f bl UV radi at
A Cornat i vERYATI T AP odbieAh Er0i 6F S yerentSUera] paich bR Ars heParénce | s

alternati VE?%A
al so gi ven5%9 b ISnBi ?l%ﬁl%?l?ropst-heoll/\(?f)ﬁm t’ﬁa‘tlQirﬁ #eBhorsys-4 931
el ect romagh®7i cAsdiodit pent and acheni tatiriegoxre nsipetabsosypetermydiogels

si nul t aneodsby - a Wudatear W pRe0kss Sad RRBCHLBENAND Sh2YELh2 A tahgo

gri ndi ngsmay rﬁleto‘fggﬁ & 1&%"?\%5?éisébggr5 bt fidrode1B! £s Bdact 18

vi brating m? 9 gl e t L ze for t &rogel is
pr ef er abl y Pn I'?h]e gr%gé 4§ ? 6’6t °fm hof oﬁ?r%?né:rlé?ﬁﬁé ?‘?fcﬁﬁt45 850 Vim
particul ar 9c‘b‘P%‘¥tér'aBF9e?%%]rﬁY260850Ydr<?ﬂe%n&r%‘é‘?edpl’ﬂé’f &EhabPYPFesHRS300- 850

W n. Thesearangpprassdieintdspcretred Boeeiyy byergherafcet.he particl es and
especi al Iy 90~ by weight of the particles. The particle size distribution

o (he Ry B T o PP Eo T R el ed
y hgg }])}I g:&g ?988 t}%ohliazag & ér eQ.s aretpolr?an ‘Cf)t?ré a% g

by the net C bove
15, especi &Ft 16suci'8a52§°@011%2‘31§4 m aﬁlréfﬁé? aqyighrt P’&BV&?‘FJ;/fCH’rlé’f erably 25
especi al | y29#d. 2"7lnY218h°§Bh°fé§pé€de Ilyalfﬁlélf acasl yn@,bldlm igg, aigwydride, 35,

36, 37 or hugheic afid, Alkadorigsiacidl tﬁ-a[cgjyg}amm«ﬂo-theneityxginpgeﬂaaxie:sunfoglc

pol ymer 953Qc 86 £ @ -dictg1hRidde imevapl pespaRiphbepiBRSH 24 db¥nd he1 s trheds

| ndicated bpigde, 45Rebkphlon RakbraNthd Sl eéf‘bérﬁfno%qg\/??gti:@ﬁgl%gl a'1'8y 29

10, 11, 12 her nor e_pr ef £ra especi

or higher, S%g%sclaarﬂéljamldg? e H5Cy §rgaﬁ ing ltu%&% %‘O r&@ﬁ SFI?/rleseQZ 23,
24, 25, 26913%l leislm% S3MPQTEY ChipEidey PGGQBEJFe@/aBYGéOPQ;Lb}C JIoncHEeTrs
hydr ogel - férﬁl‘ﬁ@“wnﬁﬁe@é theedogmgatd the invention can be nmeasured by the
met hods 20ndi cated in the descr hﬁtl on part and is preferably above 8, 40

especially 9, 10, 11 13,14 or higher, nore preferably 15 especially
16, 17, 18, 19, or h|é§EF==R§EeC|aIIy pr efFermalay) gr eat er t han 20,
especially 21, 22, 2 24, 25\_26, 27, 28, or higher. 45 Depl oynent and use
of subject hydrogel -tlorm ng poﬁyner 0050/ 52945 13 The present invention
further prOV|des for the use of the abovementioned hydrogel -formng

pol yrer @5i Whﬁwl ene articles conprising 5 (A) a liquid pervious topsheet
(B) a liquid inpervious backsheet (C) a core positioned between (A) and (B)

and conpri g} nglgohig&q,%elay m@{ﬂgﬁt d}_f eEH 1hydr ogel -form ng pol ymer accordi ng
to the |nv§ 98 1&hdk, 9050 by BPbHr)nOJ ?' ggt erial
preferably }gow |190l'it of dro ab 0 [r f accordl gto
the invention, ﬁ?ﬁn%y WeT g‘ﬁtstSFl 6’%8 Ri¥T 8 Prnﬁt%rr‘?ué’l B

pr ef eraBon 30- 1 |ght of the hydrogel form ng 15 pol yner accordl ng
to the |nvent|on - ht of the hydrophilic fiber material even
nore preferably 40 1 %\ ht of the hydrogel -form ng pol yner accordi ng
to the invention, 0-§0% b |ghh50f the hydrophilic fiber materi al

/ \ C/ (Formula 5)

35

R3 is hydrogen, methyl, ethyl or a carboxyl group,
Ry is hydrogen, amino, or hydroxy-(Ci-Cs)-alkyl, and
40 Rs is a sulfonyl group, a phosphonyl group or a carboxyl group.

Examples of (C;-C4)-alkanols are methanol, ethanol, n-propanol or
n-butanol.

45 Particularly preferred hydrophilic monomers are acrylic acid and
methacrylic acid.



20 mnuch. rmbg5@ﬁgﬁgggbl y 50-100% by wei ght of the hydrogel -form ng pol yner
according to the invention, 0-50% by wei ght of the hydrophilic fiber
-material particularly preferably 60-100% by wei ght of the hydrogel -form ng
pol ymer according to the invention, 2; 0-40% by wei ght of the hydrophilic
fiber material especially preferably 70-100% by wei ght of the

hydr ogel - f Bnitallparpibingdased Agrtyduprhipieydiegeds3obsainakdieght of the
hydr ophi | i gr&ftberopvayaei atateddnr efebe firdfcandpl ynS-urededbyc iy gity be t he 30
hydrogel - f gaphagl R BFRERSELOTIG BFi§on | kaimprest d:an stAr2R% byl MAiogat oof t he
vl ogel 4f of 1 Fe o Py esiier gra 8165 3iner HolybeeectBegind i ant of the
hydr ophi P 8%?%%?&?&5%@?31 y(alﬁ?( 9(133?? ong eﬁ'ae ?escsluaelquagépg%%e?loned
directly aBBV@eaftPhEPSRPERYLEDEr 8XLESS rmfdhd( BY S Y BrieRIE Y QP HIFFHEF Er on

| ayer positioned between (A) and (C). 40 The percentages are to be

under st oodThe Wardr-absbhBerity® 1§inet0id M¥pdinabke gida FreelPadidyl raft5, 16,
17, 18, 19cHBo1Phd:1 28856 CEE achkYAYEDY 1IN hcel1 I AES af Q8 aNGAkYEEr
accor di ng 161bRE: xentl o, A Al bal 0 DEINGS KRAGR.. ik ¢XALPI 102 are
possi bl e "a q %orrespon |ng'l1 Har.0 ,|f c Tiber erléil\ fro 0
respect i veff§r gexamye g }“_"8'6‘%/*' %‘,Clggfw% Y GG RS GR Yé(r’rBY?na]o“e‘% en

per cent agegndf pplysenehesidys guchhpe possedmPle| ptaxgh-h&rafhterials are
present i ncbhelywrs zatthenptoxeiiteagesposepalfyrbe present0d50£820A% 14 fi ber
decrease ageldiéylay polReusciorlpetR$lémidadia ypurs it edaiges rddicagxanpl e
in the gaseBEsexivsanmely preferably 81, 82, 83, 84, 85, 86, 87, 88, 89% by
wei ght can be present for the hydrogel-form ng polynmer according to the

invention and 5 correspopndingly 19, 18, 17, 16, 15, 14, 13,.1 11% by
wei gt of R TRUR- SEDEPPRT PUyTEReCRh di AT a  PARLE HIEAPAE BT 2
23, 24, 25po2pmep7forygd fpoma IEUYIEYiQeacnitlisf ach@ 9 dr PgAYacHY Htey on
pol ymer acahedong Hand hedi aventicate,t Abumiorateppef @luihasiigeat®, o8 the32,
33, 34, AP.otBbr. More3Ppard8ct Dard3N%iky 14 Opaiighe €6 e golgmeget - darylikg
pol ymer acgandi g 6;5&15@ h VNI Uk whDE SMEN nIRr 61pT f&Ied bange 40, 41,
42, 43, 44, 45, a6 AT 40, 49°40 100% by aelant of Dudnogelo{or i ng
pol ymer ac&Srdi'A %oltohe Irnventi_on, fahg_n’ﬁcun nmore pre r range 50, 51,
52, 53, 54,UHSBFug%‘Ee%f,reSBJ,Ta%’@C"’Fo Y0890 by Ste "Gt U8 d,l%}%‘/’gﬁpéﬁel -form ng
pol ymer ac@sedhetien preseppveRiaied ehuapeitScdybar| §ibrafter PEdSPHIRIE 60,
61, 62, I3,alahindte BGOMiGENré8, tHEFebd.100% by wei ght of hydrogel -form ng
pol ymer according to the invention, the especially preferred range 70, 71,
71, 72, 73, , ; s 0 04 i | f or m ng
pol ymer 20 Sélé'gg?g?n%glt@g lti %éeri?%v%%lt%ietcsmhég% fi(%é e\&n%g‘?b%rg?ee%gngggnge 90, 91,
92, 93, 94, 95, 96, 97,98, 99\prrl00% by wei ght of hydrogel -form ng

. . 7 . .
pol yner according to tfiliqye n. Hygi ene ffhllgﬁis for the purposes of
t he pres¥ht inventi §‘I¢I]¥T§d nnot only i@ Y nce pads and
i ncontinence briefs ©or adyl ts/but al so diapers for infants. The liquid
pervi ous topsheet (A) is the layer which is in direct contact with the skin
of the wearer. Its material conprises 30 customary synthetic or
manuf acturewae&iebers or films of polyesters, polyolefins, rayon or natural
fibers suchas cotton. In the case of non-woven materials the fibers are
gener al I?/sj oi ned together by binders such as polyacrylates. Preferred
mat eri al s &seapd|Rredtrer sach ginsiependpnehy hvdregeni 2ol lyephlernk IS5 axyd .
pol ypr opyl ene. ikExapptegerofor mgtihgl peand ous | ayers are described in WO
99/57355 AL, ERs1QR 88&gkrAZromhe té qu @oinpervious |ayer (B) is generally
a sheet of polyethylene or pol ypropylene. 40 The core (C includes not only
t he hydr -formn olymer of_the.invention b 0 ophilic fiber
rmt or al S08y AR oArE, e e SBRLNERASE, Fhtad e EL ol ok over
the fiber. (FseCe)1dkenyt e?t A6y lusual Iy a cellul ose, nodified cellul ose,
rayon, 45 pol yester such as pol yet hyl ene terephthal ate. Particul ar
pr ef er ence nrefgrved Hynroeelsl ase fn lparsisutdr golyacpyldtes fi bers

0050/ 52945 polymethyacrylates and also the graft polymers described in US-4
45 931 497, US-5 011 892 and US-5 041 496. Very particularly
preferred hydrogels are the kneader polymers described in WO



15 general bgsphaweoasdi ameter of 1-200 ~.m and preferably 10-100 Vim and
dl so have a mninmumlength of 1 mm Diaper construction and shape is comon
- know edge and described 5 for exanple in WD 95/ 26209 page 66 line 34 to
page 69 line 11, DE 196 04 601 Al, EP:A-0 316 518 and EP-A-0 202 127.

D apers and ot her hygi ene articl es arJe general ly al so described in WO

00/ 65084, B3H2%4Q%d 1apdathp ey it prganyy-goyosssnids hxdregear| hagad pages 4- 17,
WO 00/ 3550801 paqpecliatlelsy thag esre3 d@scDEbed 4317 5841 9B 4ED 788/ 8439. Hygi ene
articles for fem ni ne hygi ene are described in the foll ow ng references.
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WO 2001/ 001 866th) &5ryi@t20 0ty DAING05 cydin P24,/ 24420y Imdleattenepekyallyilcl es are
descri bed ieBtéhe, ftddrewlnglsfeihaneestr{AsgQsabhe, Absorbent Arti cl e for
'A\ngpglerf}?nkewgaiéiﬁl&l glegg%%%‘é‘l gﬁ%i'é@t:egle Qﬁ s%;%ng &@P& bent
Article: %hiéb‘b"l%& gﬁauacrfég q8F iy *ét‘; < ure %8£6 A5/ 52063:
WO 97/ 4936 -ERPERIB0 T EPPlé%Gﬁfe?g" E %817'65981 1EP 887057 EP
887056: EPPe3tigelaniy pueevabiy woidizres e hydregeks HTePRAedNts Hthce
articles apelgatkyl letdhern afecrossllankens rafde bgneesdidcCatamopnil pheimatden WO
93/ 2299&0desCcac Pyl aeddessbrable Ab&@ébﬁﬂieﬂybﬁbérﬁeﬁﬁer@@ﬁ)fl%l FI ui ds: WO
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aqueous fl lpbd?atl&ﬁléﬂha"gl&béy dieerReateef sHdkyadvedt e sigedaser retainer
in market 4%; q&o aﬁeatmctlg&aeédf@m;e 5gbcsréﬁrdxaexa§Ra§'o§é)soarn%ent

/
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hydr ogel s § E‘EBYJO?% 116 Y’ﬁe |‘?ﬁ/é‘rﬁ’PF8ﬁl??Fda&r§ﬁaFr ﬁxY‘bretsn@faBBGea%‘éecrr bed
hi ghl y Sfeicrappbirkeiogarsbe tyredgsordtht conposition of the present

i nvention includes constructions which include highly swellabl e hydrogel s
or to 10 wirhehwhbey-aiserbexedoolAmerc98Shrefdradlyi & polyjrdirie hbaylics capabl e
of accomm%e&ungrmggu]z l“fié@eb' %hﬁ)é%%a’%b%%@b@ﬁtbfdl NehedrNbgArgd ed into
Lhe absor piy@Batayaly eTHLLASY Wil hoRGlh GIURRSELIE Sue3eBbhcaT, known

and descri In 1'on 1 or |ns a

the high% 9§MEP|5‘E)I%° eeﬁﬁd?%'gfewlean%%s?Hﬁ*’%ﬁanﬁ?@%%rﬁer matri x

consi sting (8- 081cH) Ingl3de Prbdrosh praferenge isaggdverpto welymard wikioh or of
synt heti c pelrgnebtdinedr vignmetedmadi cadbpomertiaadéon wels) ior whlickr of a fi ber
bl end of cebhykeserfdegr etapremivaingt ifsdthieited Possitddidaiberos®t kel S
are detail gdgl pséde chapter which 20 follows. The air-laid web process is
describeg, for exanple in WO 98/ 28 478. Furthernore, open-celled foans or
the like may be used tq install hi hI swel | ahl e hydrogels. Al ternatively,
such a condPPURYFEPIEAA chEUPSRARSeL o}FY‘HféﬁerJrﬁ 9801 hR Rrﬁd’iar’??ﬂu]a}’ | ayers to
f orm one orcor;e@tl‘eroraalrr@ptlmﬂbaawoef procesrass Rifefarener disngiven htghl y

swel | abl e laddd ofjet polSmeliaatimmntiar agysdwsnscluddsnr bpethd prdoeeas | of yelEP 0
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fabrics coffgecte®icyli Baitinteri Arefopehly e thioysr Bephanical mixing,



35 conposi ppen/seesssts of a construction of |layers, the [ayer materi al
shoul d have a pore structure whose pore dinensions are small enough to
-retain the highly swellable hydrogel particles. The above exanpl es of the
construction of the absorbent conposition also include |am nates conposed
of at least two 40 | ayers between whithh the hi ghly swel | abl e hydrogel s are
i nstal | ed &kl iFipgd thescheammsdor £ £ -Ferisds phfect o Makgongly degham-pdrt £69 es

wi t hi n t he(b¥5hnbefhe cpelynerizapiov eradroriandcawtbe mbeducted ilr ywhand wet 45
integrity gefsgrdieset hengdbifromyot® d1d13BarE, highlpyesvehbBblIfchydoagals into
the absorbf@é ccosmesaﬁimt' atﬁeg;%h&l ha@eﬁré ;B%BE Méé‘%ﬁi& 21L6k Egagrorces
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one skill egolﬁnetmae&ankmvﬁa%oﬂyl tf&l idabnp18f flj?a’iﬁ.'cb lek&i:f‘&es Bxagnl g5 such
as 11 xaho0Befyo NP Rerbis tv\g)ggg e§9Qf‘§ ﬁ«'r,%-thgf SLImp aall, ohe |,

bi nder materla re no q’ﬁ’& F page 41 line
14. The ci PEPHES Saggm?%et B&F P*b¢€ '1(5‘zf°h g ??'R)'Qﬁl 8AP &Rt hods for
enhanci ng A&edisksoby Yﬁo%*eﬁd-lesénfloaw fld@Hganic \NBTPFQ0LSBRAEdR] such as
Fur t her nor €NH4 heSAls oK coOrfp@siti on may conprise a base material, for
exanple a polyner filmon which the highly 15 swel |l abl e hydrogel parti cles

are fixeg. Tffgge ddnXii20q8BYr £F tRf (1864 efh NYMbIRLYi SN ARG SLAScIMY eh@sON both
si des. Theghase Jrgter %Q{:rpﬁfg; a%%o\ggi rac‘{%r V's g&&w&t Lkl N?P{%O%%d The
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pr ef er abl ylioaq(ﬁi@%PB9t%\%l‘§htar°WéFéC pPefdnds| 9cBd- 0% BS wei ght, even nore
pr ef er abl ybdQzeiG3WLynei afhitd amdchobhweresuléfisiabdqlid@r18684 ot ivemsght |

parti cul2er tyes¥sd eirabl ¥x&fb10PMnBYcHEd diitct sespesi A ilng cpaeli @ Al eh§ad80% by
wei ght , 25a§atarnar}w xomﬁsﬁﬁ@wsydégcﬂ%é 113{1 weighi AandsgestoRd &fhakly
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i nvention HB§ W‘P@éﬁﬂr@)r\rw sasmi PH&r teniddPiGland mpreEerably dyem 38°G

fi ber n@wookl@’Chratrices. The present invention includes not only fibers
of natural origin (nodified or 35 unnodified) but also synthetic fibers. A

detai | Iegnoifﬁévf%’t‘il@(anﬁx edsfeoh prﬁi% HDleBNefaTL N5 BY gnlq&%ngqr868$gte
% Ford %[rlﬁ’u (? ﬁg)n%en %Sﬁ&yd%r e&ﬁ%&g f’é?mce Tul ose

cited passag€ I8
fibers i ncpgd@]c%el Ibﬁlsﬁgemf |“l%‘t°§‘eﬁhP%‘Ffj'arfé’rcH§f-6]i‘ra"?}}q Fugsesath absorption

product 30 BeeHralsizingf ageniS candbeeempiayed  obrefrradm edkelpanetpie
mat eri al s hpdfdxides, halkiabbos)talposilded icon theocessposidthgaslicdikimmeakhlpul p,
sem cheni cahripsdtess Spaheimilaopieedrti1gakopihi HydH¥R)E dandsdd Rachi ng

processes agendiitePahli Sodaml viktashbshsted. For instance, natural cellul ose
0050/ 52945 18 fibers such as cotton, flax, silk, wool, jute, ethylcellul ose

and cel Lyl ose acetate are used. Suit abl nt hetl c, fi bers are praoduced from
pol yvi nyP NRPHraidEataonqts fuare “‘FF?J%Y EEFS‘ ‘%’f Gy PRt INGo - BE Pyt e 12ing

ponV|nyI|G@$R$ in as an aqueous solution or preferably as a solid. To this
end, the gel is mechanically comminuted, by means of a meat
grinder for example, and the neutralizing agent sprayed,
scattered or poured on and then carefully mixed in. The
40 neutralized gel material can then be repeatedly minced for
homogenization. The neutralized gel material is then dried with a
belt or can dryer until the residual moisture content is
preferably below 10% by weight and especially below 5% by weight.

45 However, the addition polymerization can also be carried out by
any other method described in the literature. More particularly,
the neutralization of the acrylic acid can also be effected prior



chloride, posypssyhsc conpounds such as ORLON, polyvinyl acetate, polyethyl
vinyl acetate, soluble or insoluble polyvinyl alcohol. Exanples of
-synthetic fibers include thernoplastic polyolefin fibers, such as

pol yet hyl ene fibers (PULPEX), 10 pol Ry opyl ene fibers and

pol yet hyl ene- pol ypropyl ene bi cor_rpon_enl[ fibers, polyester fibers, such as
pol yet hyl efe §h& @ﬂﬁtlga%wlfmséFéa*(meopolméwté@bm%gh@nsl,oe

pol yvi nyl ezetigde oupotgetindousilpnydr aclsteabetcipelseviimyle béloriedetor

pol yvi nyl i Reswn adol ohkdskiididyaar vhe cint p@l YAna dafeadiapotyaiidias when

pol ystyrengn@nghiimeeQRRL YOS Qhriy @M SHEAIRONCT ROLYFEr & aRd al so

bi corrpongné Eéi%ﬁrl%rﬁﬁnﬁggfe%a%fl pﬁJ’l @Ia%ldege means of ele 'f__lr magnetic
t er epht hal te-parve yrener %p thaldate co SI%/mr, _poFye? TR3A nyﬁ

acet at e/ pof nB eg%ﬁ)%t h Veﬂ%‘?’ﬁbl%fegf’e adiaiPBr 0BY | %%*@%W@%%r,
copol yest eF#iRA Ve SLEPX Pl fiRHodesYS tR%-s VEeRY| Pant iqydiayupse FREFRNCED 18 ber s,

pol yst yr enalde beivenahd o ey hehidn idfe thebews . iffirtdbheiencestilodgi:ven to

pol yol ef i nefédefcmaghet yestaliatkibar sndntheiiohl RdsymManenitdt keistemn

Prefer egge I mufdd, telggglgi_ ven to thermally adhesive bi conponent fibers
conpose o? po ycﬁ efin"of the core-sheath type and si de-by-side type on
account of their 25 excellent dinmensional stability following fluid

absor pt i onTherrigghhrdrpgek jise thepefiquide andr elgvact -c 28| Yhe sEdinding

conbi nat i omawihen quisspmepl ks tries fHrbed susing rhdl cviklse pfintheElkear treat nent,
t he | att er vibxHtaing malsoneriexpesferidd dai® i0Bé s Xzedffotrhehé i Higved) materi al
present 18NAy &b dednski bié fo kMG $ht €%e anhqkeRBYR A Sittighbeh Ndndtleement s on

cooling. AGELILORAY ¥-bho A LN Sl-dih Lorhb PG 2rdiPARY L hat ther e

is an incr ase I n I(:ge resent ¢ 1 e ﬁ?g};%%ﬁéﬂ h heat treatment has
taken pl acBo0 i SREIBRES tpaﬁ&sgeéf%, 550 ABATE RGO JhARE TARIE
t her mopl asPFeferptlyhep¥el fdh Yt Helghy it itha Bartirdeshandpesrecddddy to

cont i nuousPQ% ibic wedgbtt bt fheapairbhcbés + IMbenpptabtle sfizbedsstmitivtdodi rect i on

of the Ropshedaie dshteehin®suldihgl BstalsliBHedr L¥s€OMdtNdddS | Ncrease in the
pore sizes. Thernoplastic fibers can be formed froma nmultiplicity of

t her nopl ast,j j V, l,ti.n oint .of less th 190C,

pr ef er abl y&i;% %e%%gew{ggﬁgangoﬁﬁ%g% ]'Tﬁgg%]??%rﬁ?elyalf‘? ﬁge%c?aorre T oQ ow
for damaget®d YHETEPRUFIR LG MBEFETED We HPKBEFROdRAgARS2EeY h &€t ers of

t he above- 8@SeFild@NsPAThcAnG iFi peeferahdvAsbave bur Espgrasliy ribst diBet ed,
and gen@bally Zhy 2fi,ber Highrarl perRDdulanliynprehertdblan@sf espedidl ltyo 2600
deni er (gram pes, 29008sped £19)y pbbeterdBiye3onayl pref.enahl yapessisexd, 37
Preferred orO,Q%Q{é}Z,MS 19 thernoplastic fibers are from3 to 50 nmin

| ength, particularly preferred thernoplastic fibers are from6 to 12 mmin
| ength. The, preferred di aneter for the ther | astic fiber s in the range
from1.4 t8h$0N&é'&'§8§,l Y He/Pan tfl}eoﬁ‘ygggg&'%r@lé‘gci’? ' gram per
10 000 d8t apegrdingpipt thel Veptipef @2t K¢ TPREUFed RbfthehBethedsy may vary;
exanpl es i hodiichktedoventhy pdsscription part radi tal prefeesplyuabotmmed yarn
types, stapkpedidiay bypes, and aentimpous dri hagret, fidier pkypesabllp 15he
fibers in thgeaR3aybeBt £PMPASI hbONoPfhidher], NYEHLE QN 1 BIQEePMy;phI lic,

. . ; 52 .
hydr ophobi i pati t f,. ACcording,} o jhé . defLnit f Robert
F. Goul ¢ g]f?%%&lg:g%ngr]rgfi C r?c(hlﬁgﬁfcza][' égdi g?)’/ %%Jblzltggatzigbnﬁtoénfaé)% angl e,
wet t abi PPt §LTERF ‘adhesi on", a fiber is referred to as hydrophilic when the
contact angle 15 between the liquid and the fiber (or the fiber surface) is
| ess than 98e AfL-bhépsihealueaUigdgf emfistiteo hygregel sfiomtiagepadynpesn t he sane
surface. Thecéwding aceshesimiehtdoneta Ine aeaxusé@iy thenwethedy, a fiber is
termed hydsgpholids WHepnd G<¥drach iSRG £ 10fand! €81 SFe fd1am190anbve fr med and
no SPreq BiodciAyebyetl A gl eience g diyREy ! Gl BUe pUALORNLL C f1 Der
material. Particular Qre ererdce’is gf ven to USI hg fl%el‘ matert a ichis
weakly hydPBRFF13dYoht ht? hody IPdeCRMiahssr ARFGIILY ETPAST#RLY egi on

sur roundi ngredeemhitdany28netgnasialhydtbgd2s. 2Pn 2he 255 RAnuRact2fi o
process, | bhygher.having different hydrophilicities are used to create a
gradi ent which channels inpinging fluid to the hydrogel, where it is

ul ti mat glsy @Qﬁg; : [ I : Idd G duhe .0,-t he absor bent
conposi taisoﬁ 0 g%%?hg ?nﬁﬁtﬁoﬁxﬁé‘gﬁd{e"‘%ﬁnggﬁﬁ %{gcgﬁia gge fibers,

nodi fied cellul ose fibers, rayon, polyester fibers, for exanple

pol yet hyl ene terephthal ate (DACRON~), and hydrophilic nylon (HYDROFIL~).

Sui tabl e hydrophilic fibers may al so be obtained by hydrophilicizing

hydr ophobi ¢ fibers, for exanple the treatnent of 35 thernoplastic fibers
obtai ned from polyolefins (e. g. polyethylene or polypropyl ene, polyan des,
pol ystyrenes, pol yurethanes, etc.) with surfactants or silica. However, for
cost reasons and ease of availability, cellulosic fibers are preferred. 40
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0050/ 529450880 f8g9h5ui d-acquiring and -distributing fiber matrix may
conprise synthetic fiber or cellulosic fiber or a mxture of synthetic
fiber and cellulosic fiber, in which case the mxing ratio may vary from
(100 to 0) synthetic fiber: (0 to 10 cellulosic 5 fiber. The cellul osic
fibers used may additionally have be chemcally stiffened to increase the
di nensi onafhe tRifSenty 1BYeRHOM FYrbher Huovifes fte t9elPRaPt sth& f eni ng of

cel | ul osi cabopementimped chyptmgedeformind rdiliyfierenin wygdend ditistlesay of

provi di ng Ebkerissingf fening is by adding suitable coatings to the fiber
material. Such additives include for exanple pol yam de-epi chl orohydrin
coati ngs .( n 557, H _Hercoles, .l n W | m ngton, Del aware),

pol yacrylsaﬁ(g‘eE cg Ulzgge H:é%%shtboé’&h EUS- A- 3,556,932 or as the Parez 631 NC
15 commer ciB) PBr bHIRID ATBRF BHAS Dagk Eﬁ}%ﬁ%m d Co., Stanford, CT),

mel am ne- f ¢€rabdednri®osd4ipned ketaegol yB) rardenB) e Wflﬁgag Cel lul osic
fibers may al s00bE0Chay ealight sif fthenkgdiygedhdornang redgmeanacéardingst ance,
suitabl e crosskbhnked isiwastasges may be 20 added to effect crosslinking

taking glace wtbhy ﬁe}]%e&bnerof Hdrdphe £ Qtlnkgteptist ances are typi cal

& C"di ol dehydes, P G BN RIS RAGHRP AR PRI OITAERy Mg |

particul ar CZ- C9- pBP%/E&?”O&@VPF@l%&Fd’s thSpéEY?‘P*é%th‘%%é%Y 22 ighsnPE hi s
series are for exatbeehyinorhidlidefitie, mghgokal , gl yoxylic acid,
for mal dehyde and cibfé CprasfiedtabIeS®E- 100ES bgneetghte agt tnetlkycaiode&asbrﬂmg

hydroxyl;sgroups w E:Blﬁn@:n)éc%%dﬁﬁém& Qe Qﬁ%ﬁ‘tﬂf bQLV\@ﬂbﬁP W iadicagent

cel l ul ose chains W%h &r%hq_ggc %%‘Ee 'fhe crosslinki'ng causes a
stiffening of the fioer %4%rﬁﬁ§ dlrrenilonfl stability is
inparted as a resuFYe%fmcE’iﬁ ?rF g5t o % S hydrophilic
character, these fPBereIekifioBming PqImercarePFAiNDKe bhe sin¥addPrRg and

el asti ci ty Thi s pRy&0tddy medgbtt 9f nedee hydroplskichifaben matexialt he

capi | | arap struct ur auen emonengeefdbalslynso-anesusy aariighet o tive f | ui d and
CO”DVFSSIKVS folrfelsh 86401 HRHERY M%ﬂ%@c&@&iﬁ%%‘% tﬁ@em\ﬁ‘éﬂt'ﬂlbféz S
crosslinked cellu %;éé

3,224,926, US 3, 443 i%% aﬁé%égbgzgg%ﬁ%qﬁggﬁ% £ % 2,453, US
4,888,093, US 4, 89B2BUCUlaF Mspsei%rf velfhk 2 theki ng i npart s
stiffening to the PYBEPIektEoOrmARg REREIST] §CGP¥¢W &ioy thef freqemedorn i nproved
di nensi ®@%al st abi | 0+40% dvy twed ghygo£ncheamtydecbphikia fillbek emafigwialndi vi dual

| ayers are joined tegetierloypreethasisy knowos cbpreidhtssEl tingd in the art,
for exanpl e intermglhi ﬁfﬁo’i‘ﬁéh t n@?:ntaccafw el Qﬁeh%véﬂﬂonadhes' Ves,

| atex binders, etcy,_s &%}p r?l dso ﬂﬂj‘ %ge&h‘% bent

conposi ti on The absor ben (ﬂr;% g’hod @8 gstructl ons whi ch
contain highly swefFShPEeH BF6 8F§b G B%IYP%I P4bHRe 5 hydrogel s

whi ch ar3 present Pyd 599%11'cf®¥§‘tlﬂacl>?3dﬁ%er01acf3?3‘<@-‘ff“1 Hex &h8. 1EvemMpiods of
processes to obtai G-2a0% dixs ovelight obnpus ihyidoapbbhiy ifdibey matewdanpl e a base
material to which hibghbl yreseidpalbl eollodwy dyogelighiares ftheeHyarogqels formbagh
sides are known angohpgérdedMihgetsd wtlheen@mn N 1bk by efk £d1RF @lO.
Exanpl es of pr oces%gg ﬂ hq gca@l@@f orrp05| t| on conprising for
exanple a fiber Jnla & )}/ |c ?I qesds £a) and celdlgf
fibers (1) (Br}bé’&BéB“? i (;sﬁllﬁsgﬁeﬁ & é’°ﬁ§/8’r EEFELY IRP D% ARG BE
varyi ng from ( $64dt 80¥y neREtic fiber: (0 to 100) cellul ose fiber,

i ncl ude (1)Ea pmmessllmh@mea(:ayt;SJ(ﬁm)onaridyec)p@ﬁrie;min)eédbebgﬁamdmaandne and
the same time, (c3) a process where a mxture of (a) and (b) is mxed into
(c), (3) a 20 process where a mxture of (b) and (c) is mxed wth (a), (4)

a broces E ;écémt o8l (B alElebda THXEALNLE () calbd) of Pr OCeSS

where (b a
process V\/néroé B Jredgptat b n]i%ee&3an&l4(b55'l §6coﬁ¥rn]cém§1 Ref‘@ in, and
(7) a proceashppmese YW Rudweightgod Bsdm%f@émnatmym% gccaydiny these
exanpl es, pmhecésvestich) aaddalb)imbetpeehetaes: (Toe epparla UL .A%¢darer this
process is (i%@%l@ﬁétdrﬁﬂc@&!r&sﬁ&&!ird fyedyansbaini cC ¥Sbefthatefipar atgs &kn@wwn to
one skiljeg eggg‘,@i geanghe yse 3Q5Th§3 absor eatpe «t A8 prlpt ai ned
inthis \/va%'% n_opt I nalt§ éubj e%t % a,1 eat treat 130¢ tP An
absorption anh%ﬁﬁcﬁ & Sglf M FRPRASi Bhal® s 4B P?ﬁ/l n t & r’r% ®*State
i s obtai ned‘at?ﬁéah%aﬁrec Pé&f"ﬂ%ﬁt”br"é’@e%r?s ha PﬁéFFPEW‘%ﬁ IQf PedYPEELRRA
Exanpl es include heat treatnent by feeding hot air or infrared




35 irradi appgbs/stbast enperature of the heat treatnent is in the range from
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joined together by binders such as polyacrylates. Preferred
materials are polyesters, rayon or blends thereof, polyethylene

35 and polypropylene. Examples of liquid pervious layers are
described in WO 99/57355 Al, EP 102 388 3 A2.

The liquid impervious layer (B) is generally a sheet of
polyethylene or polypropylene.
40
The core (C) includes not only the hydrogel-forming polymer of
the invention but also hydrophilic fiber material. By hydrophilic
is meant that aqueous fluids spread quickly over the fiber. The
fiber material is usually a cellulose, modified cellulose, rayon,
45 polyester such as polyethylene terephthalate. Particular
preference is given to cellulose fibers such as pulp. The fibers
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WO 95/26207; Absorbent Article: EP 894502; Dry Laid Fibrous
30 Structure: EP 850 616; WO 98/22063; WO 97/49365; EP 903134;
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WO 99/25284; WO 98/48753. Femcare and incontinence articles are
described in the following references: Catamenial Device:
WO 93/22998 description pages 26-33; Absorbent Members for Body
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40 disclosure of the present invention.

The hydrogel-forming polymers according to the invention are very
useful as absorbents for water and aqueous fluids, so that they
may be used with advantage as a water retainer in market

45 gardening, as a filter aid and particularly as an absorbent
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composition also include laminates composed of at least two
40 layers between which the highly swellable hydrogels are installed
and fixed.

Generally it is possible to fix hydrogel particles within the
absorbent core to improve dry and wet integrity. Dry and wet

45 integrity describes the ability to install highly swellable
hydrogels into the absorbent composition in such a way that they
withstand external forces not only in the wet but also in the dry
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The structure of the present absorbent composition according to

the invention may be based on various fiber materials, which are

used as a fiber network or matrices. The present invention

includes not only fibers of natural origin (modified or

35 unmodified) but also synthetic fibers.

A detailed overview of examples of fibers which can be used in
the present invention is given in WO 95/26 209 page 28 line 9 to
page 36 line 8. The cited passage is thus part of this invention.
40
Examples of cellulose fibers include cellulose fibers which are
customarily used in absorption products, such as fluff pulp and
cellulose of the cotton type. The materials (soft- or hardwoods),
production processes such as chemical pulp, semichemical pulp,
45 chemothermo-mechanical pulp (CTMP) and bleaching processes are
not particularly restricted. For instance, natural cellulose
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o enar o ScaRELTY 93, RECAY QSSLREL A A3 A 0 0B e,

prep gﬁyv1nyqpf?uor1 e, the rafluoroethylene, po yv1ny11dene
chloride, polyacryllc compounds such as ORLON®, polyvinyl
acetate, polyethyl vinyl acetate, soluble or insoluble polyvinyl
alcohol. Examples of synthetic fibers include thermoplastic
polyolefin fibers, such as polyethylene fibers (PULPEX®),

10 polypropylene fibers and polyethylene-polypropylene bicomponent
fibers, polyester fibers, such as polyethylene terephthalate
fibers (DACRON® or KODEL®), copolyesters, polyvinyl acetate,
polyethyl vinyl acetate, polyvinyl chloride, polyvinylidene
chloride, polyacrylics, polyamides, copolyamides, polystyrene and

15 copolymers of the aforementioned polymers and also bicomponent
fibers composed of polyethylene terephthalate-polyethylene-
isophthalate copolymer, polyethyl vinyl acetate/polypropylene,
polyethylene/polyester, polypropylene/polyester,
copolyester/polyester, polyamide fibers (nylon), polyurethane

20 fibers, polystyrene fibers and polyacrylonitrile fibers.
Preference is given to polyolefin fibers, polyester fibers and
their bicomponent fibers. Preference is further given to
thermally adhesive bicomponent fibers composed of polyolefin of
the core-sheath type and side-by-side type on account of their

25 excellent dimensional stability following fluid absorption.

The synthetic fibers mentioned are preferably used in combination
with thermoplastic fibers. In the course of the heat treatment,
the latter migrate to some extent into the matrix of the fiber

30 material present and so constitute bond sites and renewed
stiffening elements on cooling. Additionally the addition of
thermoplastic fibers means that there is an increase in the
present pore dimensions after the heat treatment has taken place.
This makes it possible, by continuous addition of thermoplastic

35 fibers during the formation of the absorbent core, to
continuously increase the fraction of thermoplastic fibers in the
direction of the topsheet, which results in a similarly
continuous increase in the pore sizes. Thermoplastic fibers can
be formed from a multiplicity of thermoplastic polymers which

40 have a melting point of less than 190°C, preferably in the range
from 75°C to 175°C. These temperatures are too low for damage to
the cellulose fibers to be likely.

Lengths and diameters of the above-described synthetic fibers are

45 not particularly restricted, and generally any fiber from 1 to
200 mm in length and from 0.1 to 100 denier (gram per 9 000
meters) in diameter may preferably be used. Preferred
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1: 10 (For mrlefietrgd -dbnikher for the thermoplastic fiber is in the range

from 1.4 to 10 decitex, and the range from 1.7 to 3.3 decitex

5 (gram per 10 000 meters) is particularly preferred. The form of
the fiber may vary; examples include woven types, narrow
cylindrical types, cut/chopped yarn types, staple fiber types and
continuous filament fiber types.

10 The fibers in the absorbent composition of the invention can be
hydrophilic, hydrophobic or a combination thereof. According to
the definition of Robert F. Gould in the 1964 American Chemical
Society publication ”Contact angle, wettability and adhesion”, a
fiber is referred to as hydrophilic when the contact angle

15 between the liquid and the fiber (or the fiber surface) is less
than 90° or when the liquid tends to spread spontaneously on the
same surface. The two processes are generally coexistent.
Conversely, a fiber is termed hydrophobic when a contact angle of
greater than 90° is formed and no spreading is observed.

20
Preference is given to using hydrophilic fiber material.
Particular preference is given to using fiber material which is
weakly hydrophilic on the body side and most hydrophilic in the
region surrounding the highly swellable hydrogels. In the

25 manufacturing process, layers having different hydrophilicities
are used to create a gradient which channels impinging fluid to
the hydrogel, where it is ultimately absorbed.

Suitable hydrophilic fibers for use in the absorbent composition

30 of the invention include for example cellulose fibers, modified
cellulose fibers, rayon, polyester fibers, for example
polyethylene terephthalate (DACRON®), and hydrophilic nylon
(HYDROFIL®). Suitable hydrophilic fibers may also be obtained by
hydrophilicizing hydrophobic fibers, for example the treatment of

35 thermoplastic fibers obtained from polyolefins (e.g. polyethylene
or polypropylene, polyamides, polystyrenes, polyurethanes, etc.)
with surfactants or silica. However, for cost reasons and ease of
availability, cellulosic fibers are preferred.

40 The highly swellable hydrogel particles are embedded into the
fiber material described. This can be done in various ways, for
example by using the hydrogel material and the fibers together to
create an absorbent layer in the form of a matrix, or by
incorporating highly swellable hydrogels into fiber mixture

45 layers, where they are ultimately fixed, whether by means of
adhesive or lamination of the layers.
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25 from this series are for example glutaraldehyde, glyoxal,

glyoxylic acid, formaldehyde and citric acid. These substances
react with at least 2 hydroxyl groups within any one cellulose
chain or between two adjacent cellulose chains within any one
cellulose fiber. The crosslinking causes a stiffening of the

30 fibers, to which greater dimensional stability is imparted as a
result of this treatment. In addition to their hydrophilic
character, these fibers exhibit uniform combinations of
stiffening and elasticity. This physical property makes it
possible to retain the capillary structure even under

35 simultaneous contact with fluid and compressive forces and to
prevent premature collapse.

Chemically crosslinked cellulose fibers are known and described
in WO 91/11162, US 3,224,926, US 3,440,135, US 3,932,209, US

40 4,035,147, US 4,822,453, US 4,888,093, US 4,898,642 and US
5,137,537. The chemical crosslinking imparts stiffening to the
fiber material, which is ultimately reflected in improved
dimensional stability for the hygiene article as a whole. The
individual layers are joined together by methods known to one

45 skilled in the art, for example intermelting by heat treatment,
addition of hot-melt adhesives, latex binders, etc.
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~oo~;~;o ~227ProGess- whe?e 72 2RHanre-0£20ap And-{ D) 229 MWixed? 1488 2P@)~AB)~a~>~>~
???7??7??72? P2 38BNt W mfBh(De of (b) and (c) is mixed with (a), (4) a
process where a mixture of (a) and (c) is mixed into (b), (5) a
process where (b) and (c) are mixed and (a) is continuously
metered in, (6) a process where (a) and (c) are mixed and (b) is
continuously metered in, and (7) a process where (b) and (c) are
25 mixed separately into (a). Of these examples, processes (1) and
(5) are preferred. The apparatus used in this process is not
particularly restricted and any customary apparatus known to one
skilled in the art can be used.

30 The absorbent composition obtained in this way can optionally be
subjected to a heat treatment, so that an absorption layer having
excellent dimensional stability in the moist state is obtained.
The heat treatment process is not particularly restricted.
Examples include heat treatment by feeding hot air or infrared

35 irradiation. The temperature of the heat treatment is in the
range from 60°C to 230°C, preferably from 100°C to 200°C,
particularly preferably from 100°C to 180°C.

The duration of the heat treatment depends on the type of

40 synthetic fiber, its amount and the hygiene article production
rate. Generally the duration of the heat treatment is in the
range from 0.5 second to 3 minutes, preferably from 1 second to
1 minute.

45 The absorbent composition is generally provided for example with
a liquid-pervious topsheet and a liquid-impervious backsheet.
Furthermore, leg cuffs and adhesive tabs are attached to finalize
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c) Saline Flow Conductivity (SFC)

The test method for determining SFC is described in
20 U.S. 5 599 335.

Examples

Preparation example for N-2-hydroxyethylmorpholine-~2,3-dione:

25
657.6 g (4.5 mol) of diethyl oxalate are initially charged to a
2 1 four-neck flask equipped with reflux condenser, thermometer,
KPG stirrer and dropping funnel and are heated to 80°C.

30 473.1 g (4.5 mol) of diethanolamine are added dropwise in the
course of 2 h. After supplementary stirring at 80°C for 2 h, the
released ethanol is removed under reduced pressure to obtain
about 749.4 g of almost colorless residue which still contains
traces of ethanol.

35
For further purification, 717.4 g of the crude product are
dissolved in 1.8 1 of ethanol at the heat of boiling. After
cooling to room temperature, the crystals are filtered off with
suction on a Biichner funnel and washed twice with 200 ml of

40 ice-cold ethanol each time. Drying under reduced pressure leaves
502.4 g (3.15 mol) of colorless, analytically pure material.

Melting point: 86.5°C (EtOH)
45 IR: 3400, 1757, 1682, 1148, 1055 cm-1

Elemental analysis: theory: C: 45.31H: 5.7 N: 8.8 O0O: 40.2
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The other morpholine-2,3-dione derivatives can be prepared in
similar fashion or by means of literature-known methods.

Hydrogel making example 1:

10
In a 40 1 plastic bucket, 6.9 kg of glacial acrylic acid are
diluted with 23 kg of water in which 213 g of starch have been
dissolved (Paselli SA 2 from AVEBE - Netherlands). 45 g of
pentaerythritol triallyl ether are added to this solution with

15 stirring, and the sealed bucket is inertized by passing nitrogen
through it. The polymerization is then initiated by adding about
400 mg of hydrogen peroxide and 200 mg of ascorbic acid. After
the reaction has ended, the gel is mechanically comminuted and
mixed with sufficient aqueous sodium hydroxide solution to obtain

20 a degree of neutralization of 75 mol%, based on acrylic acid used
(192 g of NaOH 50% per kg of gel). The neutralized gel is then
dried on a can dryer, ground with a pin mill and finally screened
off at 300-800 micrometers.

25 Hydrogel making example 2:

A rectangular plastic dish having a base area of about 30x40 cm
and inertized by being bound into a PE bag receives an already
nitrogen-inertized solution prepared in a separate vessel, via a

30 tube system. The solution is made up of the following components:
1466 g of water, 305 g of acrylic acid, 3204 g of sodium acrylate
37% aqueous, 11 g of SARTOMER SR 9035 (ethoxylated
trimethylolpropane triacrylate from SARTOMER - USA), 0.61 g of
2,2-azobisamidinopropane dihydrochloride and 3.1 g of sodium

35 persulfate. At the same time as the monomer solution is
introduced, 2 further initiator solutions are added via 2
separate tube systems in such a way that homogeneous mixing with
the monomer solution takes place. These two further initiator
solutions are on the one hand a solution of 0.25 g of hydrogen

40 peroxide in 5 g of water and on the other a solution of 0.25 g of
ascorbic acid in 5 g of water. The polymerization reaction gives
an approximately 4 cm thick gel block which is mechanically
comminuted by means of a meat grinder, dried at 160 °C in a
circulating air drying cabinet, ground with an ultracentrifugal

45 mill and subsequently screened off at 300-850 um.
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following composition: 1.5% by weight of isopropanol, 3.5% by
weight of water, 0.08% by weight of N-2-hydroxyethyl-
morpholine-2,3-dione, each based on polymer used. The moist
product is subsequently annealed in a circulating air drying
15 cabinet at 175°C for 60 minutes. The dried product is subsequently
screened off at 850 pm to remove clumps.

Comparative example 1:

20 20 g of the base polymer of hydrogel making example 1 are sprayed
in a Waring laboratory mixer with a crosslinker solution of the
following composition: 1.5% by weight of isopropanol, 3.5% by
weight of water, but without any addition of N-2-hydroxyethyl-
morpholine-2,3-dione, each based on polymer used. The moist

25 product is subsequently annealed in a circulating air drying
cabinet at 175°C for 60 minutes. The dried product is subsequently
screened off at 850 um to remove clumps.

Inventive example 2:

30
20 g of the base polymer of hydrogel making example 2 are sprayed
in a Waring laboratory mixer with a crosslinker solution of the
following composition: 1.5% by weight of isopropanol, 3.5% by
weight of water, 0.08% by weight of N-2-hydroxyethyl-

35 morpholine-2,3-dione, each based on polymer used. The moist
product is subsequently annealed in a circulating air drying
cabinet at 175°C for 60 minutes. The dried product is subsequently
screened off at 850 um to remove clumps.

40 Inventive example 3:

20 g of the base polymer of hydrogel making example 2 are sprayed
in a Waring laboratory mixer with a crosslinker solution of the
following composition: 1.5% by weight of isopropanol, 3.5% by

45 weight of water, 0.08% by weight of N-methylmorpholine-2,3-dione,
each based on polymer used. The moist product is subsequently
annealed in a circulating air drying cabinet at 175°C for 60
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5
20 g of the base polymer of hydrogel making example 2 are sprayed
in a Waring laboratory mixer with a crosslinker solution of the
following composition: 1.5% by weight of isopropanol, 3.5% by
weight of water, 0.08% by weight of N-tert-butyl-
10 morpholine-2,3-dione, each based on polymer used. The moist
product is subsequently annealed in a circulating air drying
cabinet at 175°C for 60 minutes. The dried product is subsequently
screened off at 850 um to remove clumps.

15 Inventive example 5:

20 g of the base polymer of hydrogel making example 2 are sprayed
in a Waring laboratory mixer with a crosslinker solution of the
following composition: 1.5% by weight of isopropanol, 3.5% by

20 weight of water, 0.08% by weight of N-ethylmorpholine-2,3-dione,
each based on polymer used. The moist product is subsequently
annealed in a circulating air drying cabinet at 175°C for 60
minutes. The dried product is subsequently screened off at 850 um
to remove clumps.

25
Comparative example 2:

20 g of the base polymer of hydrogel making example 2 are sprayed
in a Waring laboratory mixer with a crosslinker solution of the

30 following composition: 1.5% by weight of isopropanol, 3.5% by
weight of water, but without any addition of morpholine-2,3-
dione derivatives as used in inventive examples 2 to 5, each
based on polymer used. The moist product is subsequently annealed
in a circulating air drying cabinet at 175°C for 60 minutes. The

35 dried product is subsequently screened off at 850 pum to remove
clumps.

Inventive example 6:

40 20 g of the base polymer of hydrogel making example 3 are sprayed
in a Waring laboratory mixer with a crosslinker solution of the
following composition: 1.5% by weight of isopropanol, 3.5% by
weight of water, 0.08% by weight of N-2-hydroxyethyl-
morpholine-2,3-dione, each based on polymer used. The moist

45 product is subsequently annealed in a circulating air drying
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Base polymer as per Crosslinker CRC AUL 0.5 psi AUL 0.7
Example hydrogel preparation psi
20 example (
g/g)
(g/8) (g/g)
Inventive 1 1 0.08% of 34.2 26.8 23.9
25 N-2-hydroxyethyl-
morpholine-2,3-dione
Com- 1 - 33.3 94 8.4
parative 1
30 T o e o q e oy 19 ——— e —
Inventive2 | 2 0.08% of 252 195
N-2-hydroxyethyl-
35 morpholine-2,3-dione
Inventive 3 2 0.08% of 374 13.7 9.7
N-methyl-
morpholine-2,3-dione
40 [1nventive 4 2 0.08% of 37.2 13.2 8.9
N-tert-butyl-
morpholine-2,3-dione
Inventive 5 2 0.08% of 374 13.2 12.9
45
N-ethyl-
morpholine-2,3-dione
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(Formula 1)
—R;

15

where R; is hydrogen, C;-C4-alkyl, C;-C4-hydroxyalkyl or a

group of the formula 2:
20 RZ RB

OH
Ry = (Formula 2)

25

where Ry, Rz, Rs, and Rs are each independently C;-C4-alkyl,
C;-C4-hydroxyalkyl or hydrogen.

30 2. A process for surface postcrosslinking of starting polymers
containing carboxyl groups, which comprises using a
crosslinker of the general formula 1 as set forth in claim 1.

3. A process as claimed in either of claims 1 and 2, wherein the
35 starting polymer is treated with a crosslinker and
postcrosslinked and dried by raising the temperature during
or after the treatment, the crosslinker being present in an
inert solvent.

40 4., A process as claimed in any of claims 1 to 3, wherein the

crosslinker is N-hydroxyethyl-2,3-morpholinedione.

5. A process as claimed in any of claims 1 to 4, wherein the
starting polymer is a polymeric acrylic acid or a
polyacrylate, especially a polymeric acrylic acid or a
polyacrylate obtained by free-radical polymerization using a

45
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