PF 54672 | ééfth acrylic acid esters of nonoal koxyl ated pol yols, and
production t Description 5 The present invention relates to nove
(meth)acrylic esters of nonoal koxyl ated polyols, a process for their
preparation and also their use for prepar*ng crosslinked swell abl e

hydrogel -form ng pol yners and crosslinked swel | abl e hydrogel -form ng

pol yners. ThMetdaoyliq acid btacsrofImancatkiorylated polyelshart prpHuctionsheneot epr esent

met hacrylic acid and 10 acrylic acid on the one hand and nethacrylic ester
and acrylicdsster.on the other. Swell abl e hydrogel -form ng pol ynmers, known
as super absd?BEAPI¥bl yners or SAPs, are known fromthe prior art. 15

Hydr ophilic high-swell hydrogels are in particular polynmers of
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It is perfecgdr§eniegirable for the total capacity of the superabsorbent to
be exhausted not spontaneously but with

Good transportation properties are possessed for example by hydrogels having high
25 gel strength in the swollen state. Gels lacking in strength are deformable under an
applied pressure, for example pressure due to bodyweight, and clog the pores in the
SAP/cellulose fiber absorbent and so prevent continued absorption of fluid. Enhanced
gel strength is generally obtained through a higher degree of crosslinking, although this
reduces retention performance of the product. An elegant way to enhance gel strength
30 is surface postcrosslinking. In this process, dried superabsorbents having an average
crosslink density are subjected to an additional crosslinking step. Surface
postcrosslinking increases the crosslink density in the surface shell of the
superabsorbent particle, whereby the absorbency under load is raised to a higher level.
Whereas the absorption capacity decreases in the superabsorbent particle shell, the
35 core has an improved absorption capacity (compared to the shell) owing to the
presence of mobile polymer chains, so that shell construction ensures improved fluid
transmission without occurrence of the gel blocking effect. It is perfectly desirable for
the total capacity of the superabsorbent to be exhausted not spontaneously but with
time delay. Since the hygiene article is generally repeatedly insulted with urine, the
40 absorption capacity of the superabsorbent should sensibly not be exhausted after the
first disposition.



tine delay. Since the hygiene article is generally repeatedly insulted with
urine, the BF 3$d@rption capacity of the superabsorbent shoul d sensibly not
be exhausted after the first disposition. PF 54672 2 EP-A-0 238 050

di scl oses (as possible internal crosslinkgrs for superabsorbents)

trinmethyl oi propane triacrylate, at |east “"doubly acrylated or nethacryl ated

glycerol, doubly or triply acrylated or nethacryl ated addition products of
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and equ§| altr
triacryl %‘5’ oxyI ated trinmethyl oi propane tri(meth)acrylates are again
and again rrent loned as internal crosslinkers in the patent literature,
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25 Ethoxylated trimethylolpropane triimeth)acrylates are again and again mentioned as
internal crosslinkers in the patent literature, although only the trimethylolpropane
triacrylate derivatives commercially available from Sartomer are used, for example
triply monoethoxylated trimethylolpropane triacrylate in WO 98/47951, Sartomer ®
SR 9035 as a so-called highly ethoxylated trimethylolpropane triacrylate (HeTMPTA) in

30 WO 01/41818 and Sartomer® SR 9035 and Sartomer® SR 492 in WO 01/56625.

It is an object of the present invention to provide further compounds usefu! as free-
radical crosslinkers for superabsorbents.

35 ltis a further object of the present invention to provide crosslinked water-swellable
polymers having a balanced property profile with regard to absorption capacity, gel
strength, takeup rate and extractables that are aiso advantageously producible in a
continuous process.



pol ymers having a bal anced property profile with regard to absorption

capacity, ge'?Fg%Q-’r?ength, takeup rate and extractables that are al so

_advant ageously producible in a continuous process. PF 54672 3 Unl ess

ot herwi se nentioned, crosslinking as usedgherein is to be understood as

meani ng gel crosslinking, internal crosslinking or cross-linking of |inear

or lightly mniesssothemése pentioned. crosslisking 8s ysechkeraty is tnbe undergtrad asvi a
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|

solution. Thi's atcnbs0 rpefr onI's preferably achi eved even under a pressure of
0.7 psi for exanple. W have found that the aforenentioned objects are
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We have found that the aforementioned objects are achieved by using novel

crosslinkers.
15

The present invention accordingly provides (meth)acrylic esters of monoalkoxylated

polyols of the general formula |

R' 0
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20

where
R' is hydrogen or methyl,
25 n is an integer from 2 to 5,
m s an integer from 1 to 100,
A is Cz to Cy alk{n+1)yl or C; to Co heteroalk(n+1)yl, and

30
B represents identical or different radicals selected from the group consisting of



B represents identical or different radicals selected fromthe group
consi sting ?; %T724672 4 where * identifies the positions of attachnent. 5
Preference ifs Y%én to (meth)acrylic esters of nonoal koxyl at ed pol yol s of
.the general fornmula | where R is hydrogen or nethyl, 10 n 2 or 3, mis an
integer from2 to 50, A C3 to Cl0 alk(n#l)yl, and 15 B represents
identical or different radicals selected fromthe group consisting of 20
where * identifies the positi+ongof~gttachnment. Particular preference is
given to (nmeth)acrylic esters of nonoal koxyl ated pol yols of the general
formula | where 25 R is hydrogen or nmethyl, PF 54672 55 10 nis 2, mis an
integer from3 to 30, Ais C3to C6 alk(n+l)yl, jand Bis where * identifies
the positions of attachnment. Most Rreference is ivquto (meth)acrylic

e

esters of nonoal koxyl ated gl-yc >~ 15 The i ~ureth)acrylic esters
of nonoal koxyl ated pol yols are pgreparable for exanple from an al cohol of the
general formula Ii Hn 20 where B mm n, A and B are each as defined above.

*/\f\ /E/O\

where * identifies the positions of attachment.

5 Preference is given to (meth)acrylic esters of monoalkoxylated polyols of the general
formula | where

R' is hydrogen or methyl,

10 n 2or3,
m is an integer from 2 to 50,
A Cs to Cyp alk{n+1)yl, and

15
B represents identical or different radicals selected from the group consisting of

20 where * identifies the positions of attachment.

Particular preference is given to (meth)acrylic esters of monoalkoxylated polyols of the
general formula | where

25 R' s hydrogen or methyl,



By reaction with (neth)acrylic acid, transesterification with a

(meth)acryli sgé&:] and 25 also by acidolysis with (nmeth)acryl oyl chloride
or (et h)acréﬁ hydri de. The reaction wth (nmeth)acrylic acid is
.preferred. The preparation of (neth)acrylic esters by acid-catal yzed
esterification of (neth)acrylic acid witg al kanols is common know edge, see
for exanple U Il mnn's Encycl opedia of 30 Industrial Chemstry, Vol. A,
pages 162 to 169, VCH 1985. The formation of the ester from (neth)acrylic
acid and al kanolisRs known to be based on an equilibriumreaction. To obtain
commercially viable conversions, the general approach is to use one starting
material in excess an d/ or, ve.the resulting water of esterification from
the equili gFi ur? ?@%%é@%ﬂgog%ci litate water renoval, it is customary to
add an origani ¢ 35 solvent which is not mscible with water and/or forns an
azeotrope wAh V}@.b?l{o coakir s anased are frequently aliphatic,

cycl oal i phatic and/or aromatic hydrocarbons, such as PF 54672 6 pentanes,
hexanes, heptanes, cycl ohexane or toluene, see for exanple DE-A- 20 50 678,
DE- A-29 13 A8, i&S-4, 053,504, US-2,917,538 and EP-A-0 618 187. Useful

al cohol s i ncl ude nonoal koxyl at ed pol yol s which are obtai nable by reaction of
a 5 partially protected polyol with at Iea% one al kyl ene oxi de.

Preferably, the protective groups ar&We‘n‘oved imedi ately prior to the
esterifitthtion. Useful catalysts for the hydrolysis include the

abovenenti oned esterification catalysts, preferably sulfuric acid. 10

Useful partiwlhdrg Tidentdies de masitipos of attecho@et.f or exanpl e net hyl i denegl ycer ol
(4- hydroxynet hyl -1, 3-di oon ane), et hyI ideneg | ycer ol

(4- hydr oxy neth -1, 3- di n cer o

(4~ hydr oxymel i PrIeEs g tomehitei duers o Botbdlse et hea b cer o

( 2- et hyl 1%4- hihtr ioxgniive Weﬂltaqmme}ter&pﬁndmaﬂmmaad palyojscaneqirefarabld fordi vi nyl
ether, glyces@mple ﬁorﬁlawmwhoﬁéfhﬁé gem@hifgmhedgnt ri met hyl ol propane (5-ethyl -5-
hydroxynethyl 1, 3-di oxane), ethylidenetrinethylol propane

(5-ethyl - 5- hydroxynethyl 2 met hyl - 1, 3- di oxane),

i sopropylidenetrinet hyhol propane (5- ethyl 5- hydr oxynet hyl - 2, 2-

di et hyl - 1, 3-{di oxane sec- butylldenetrlnethylolpropane

(2, 5-di et hyl -{5- hydr thy H 1, 3- di oxane), met hyl ol pr opane

di vinyl ether| a pent hr|t r|V|nyI ether. 20 P erence is given to
i sopropyl enegl ycerol a d I sopro y ﬁpetrlnethylolpropane and nost
preference i s—given to'Tsopropy |denetr|nethylolpropane Useful al kyl ene

oxi des include for exanple ethyl ene oxide, propylene oxide and/or

20 where
m, n, A and B are each as defined above.

By reaction with (meth)acrylic acid, transesterification with a (meth)acryiic ester and
25 also by acidolysis with (meth)acryloyl chicride or {meth)acrylic anhydride. The reaction
with (meth)acrylic acid is preferred.

The preparation of (meth)acrylic esters by acid-catalyzed esterification of (meth)acrylic
acid with alkanols is common knowledge, see for example Ullmann’s Encyclopedia of

30 Industrial Chemistry, Vol. A1, pages 162 to 169, VCH 1985. The formation of the ester
from (meth)acrylic acid and alkanol is known to be based on an equilibrium reaction. To
obtain commercially viable conversions, the general approach is to use one starting
material in excess and/or remove the resulting water of esterification from the
equilibrium. To speed and facilitate water removal, it is customary to add an organic

35 solvent which is not miscible with water and/or forms an azeotrope with water. Solvents
used are frequently aliphatic, cycloaliphatic and/or aromatic hydrocarbons, such as



but yl ene oxi%gmg The al kyl ene oxi de chain may preferably be conposed of

et hyl ene oxi r20pyI ene oxide and/or butylene oxide units. Such a chain
~can be conmposed of one species of an al kyl ene oxide or of a m xture of

al kyl ene oxides. When a mxture is used, ghe different alkylene oxide units
may be present randomy or as a bl ock or blocks of individual 30 species.
The al kyl enePe¥angs: hexappepianes: QCieppxane yivluene, seefrfiexaeple®ad-or a

m xture the2tesd 678DEBARETRRH)IUS-4¢ 06550492307 538 andEPAW &1 8fg7et hyl ene
oxi de and propyl ene oxide and nost preferably ethyl ene oxide. The preferred

nunber of al kyl en deU|t5| th ainis froml to 100, preferably 35
from2 to 50‘,@/ @iCﬂ%PEf"é?' VOP? ‘Fﬁxg?af%sp PRIl whigh @fe B‘PtéF‘éP'étﬂyyeWt@moﬁato 20.
The stat é&d deagtislypratectat polyol with atrleash ohe atkylahe okidet he aver age degree of

al koxyl ation. The reaction of partially protected polyols with an alkylene
oxi de is kno to,one 40 skilled in the art, Possible ways of
conduct i ng té}%fér% E’ttﬁ%ﬁrm'vﬁgr%ﬁﬁﬁe ?'ﬁy FRI0PNe immesiiately pror todha | Met hoden
der O gahi scésterifiCation. &sefil tatalysts ifarthe hgB8lysisincude tldelabe.\galﬁnnbnghrt vol ume
14/ 2, pages {ﬁéhfﬁcgn&ﬂéatalyglybré?eﬁgfMH@E&BXW ated polyols are used, the

d|fferenf OXy groups present therein may be in a nolar ratio to each
other whi%h is for exanpl e 0.05 - . 1, preferably 0.1 -10 : 1 and nore
preferably OUseful ;mrtnallypmrMed/p@Isz Irtoyudcffonehemn!mmathywemegtyeekobol yol s which
can be used @afArdkyR@tiyR1 B0SoxdlirRy elhyliHBNEINderd! (4-R &Bi(yrﬁét Ry1ECieth-RBY

i cul b | b
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dodecyl benzenesul"f ohi € “aci Ion exc ange
esteri fi4ht | Biefranes iy given 4o sepropypneolyrese] and lmr%@ﬁnetnmetbwplor@aﬂa ang o, by
wei ght and pmesterefierence igiven lisdpropwidemdtrimbihgletbropanenet h) acrylic acid and
nonoal koxyl at ed pol yol s.
Useful alkylene oxides include for example ethylene oxide, propylene oxide and/or
butylene oxide.
25
The alkylene oxide chain may preferably be composed of ethylene oxide, propylene
oxide and/or butylene oxide units. Such a chain can be composed of one species of an
alkylene oxide or of a mixture of alkylene oxides. When a mixture is used, the different
alkylene oxide units may be present randomly or as a block or blocks of individual
30 species. The alkylene oxide is preferably ethylene oxide, propylene oxide or a mixture
thereof, more preferably ethylene oxide or a mixture of ethylene oxide and propylene
oxide and most preferably ethylene oxide.

The preferred number of alkylene oxide units in the chain is from 1 to 100, preferably
35 from 2 to 50, more preferably from 3 to 30 and most preferably from 4 to 20.

The stated degrees of alkoxylation each relate to the average degree of alkoxylation.

The reaction of partially protected polyols with an alkylene oxide is known per se to one
40  skilled in the art. Possible ways of conducting the reaction may be found in Houben-



Useful polynerization inhibitors include for exanple phenols such as

al kyl phenol $F P2 55 exanple o-, m or p-cresol (nethylphenol),
~2-tert-butyl -4-nethyl phenol, 2,6-di-tert butyl-4-nmethyl phenol,

2-tert-butyl phenol, 4-tert-butylphenol, 274-di-tert-butyl phenol,

hydr oqui none, pyrocatechol (1,2-dih droxybenzene) am nophenol s, for exanple
para- ani nopieroMethaden derdBianisFlen Ehpmisx4isidiiona i 9%hiThiemeoyrriagostutigart,

p- ni t r 0so- o-voluesol4/2, pddesxdphensd.s, for exanpl e 2- net hoxyphenol (guaiacol,
pyrocat echol nononethyl 30 ether), 2-et hoxyphenol 2-1 sopr opoxyphenol

4- et hoxyphenolqéw dro ui none nononet hyl eth gui nones and

hydr oqui noneyhe opylated PYRs e deed. H%PW&[E”F\BW@XWHB%PW?NM her ,
2,5-d i- &rtthmmhawydmmmiarMMQ eaeh ptheoivhizhés for Bixarple .05 o0 exanpl e

4- hydr oxy- 2, &4 LMEINYAPHBRS bretdrshiNo @XVE , 4 4- 0X0- 2, 2, 6, 6-
t et ramet hyl %fg ne N—oxy%{ 4- ?’(r:betoxy )é ? 6, 6- tetrarret hyI pi peridine

N-oxyl, 2,2, 6 6 35 tetranethyl pi peridine N-oxyl aromati c am nes, for
- exanpl e phen‘EHeeximﬂ'strths monbalkbxyilqle@pgdyeisrwnmh dﬁnrﬁetused@dbcprbmgybmd ne,

nitrosodi et % Qﬁ’uon Not sq}b?e!ck‘bd paartl ?&d@@ﬁ@nﬂ ‘?hat joDidtdee al kyl
radi cal s a&@ g nt i consi st
X shpulf hae ApCosy
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N, N - di i sobunias, prqfhmbgyllmlwdlwmms amd\lhestlprefe[abbfd;dlevp5ﬁ®|mﬂdsenedi am ne, 40
hydr oxyl am nes, for exanple N, N-diethyl hydr oxyI am ne, urea deri vatives, for

| PF 5467 h
1 phenyl phadifiles i ecartinoyi \Briy SRl Barenzys bamab B R E Hobiol- BY VEVREL hy)
phosphite, sxafmpie &E’nﬁd@ﬁdé’ 3% sleserthesihe syrdhesireofyisopsopylideneglyshmhaehi azi ne or

netal sajg s,putfidefegiield® af@RPFopylidetetriffethA@PRPane di t hi ocar bamat e, copper
sul fate, copper salicylate, copper acetate, nmanganese 5 chloride, nanganese

di t hi ocar bamat e, manganese sul fate, manganese salicylate, manganese
acetate, cerlTheAdidic estedfication catalysidiseriipprefasainsefuricaciouPtharusefub, cerium

salicylate, é*s@ériruamc(%&aams melueB@ éeﬁiﬁ SUlfbAie acils Clee bxathple ntineadfdnis  ni ckel

sulfate, ni CA%?A beﬁ%ln'egé’l o%c acu ﬁﬁ:%c:dcé}rdagéwei%r?{] uﬂﬁu\‘nc %}hir om um

di t hi ocar banat e rom um m um sall gcet ate or

m xt ur esQ heansigr acigis ipp @rfé}aeae@ Tb,e g$t9@fwaﬁ@1 mi@lyghé generatisedn A aEwunt
ment i oned arfebnp@rittocolaby we@ﬁmrmweferamy 0i5\e 5% By Wridhy Gasandre(mdtlyacgiicli none

nmonomnet hyI t hyl phenol, 2,6-d i-tert-butyl-4-nethyl
phenol , eécﬁrb?%%drrt%o 85'@?"8 0?04y({g3| phenyl phosphite, hypophosphorous acid,

Cud 2 and guai acol . 15
Useful polymerization inhibitors include for example phenols such as alkylphenols, for

25 example o-, m- or p-cresol (methylphenol), 2-tert-butyl-4-methylphenol, 2,6-di-tert-
butyl-4-methylphenol, 2-tert-butylphenol, 4-tert-butylphenal, 2,4-di-tert-butylphenol,
hydroquinone, pyrocatechol (1,2-dihydroxybenzene), aminophenols, for example para-
aminophenol, nitrosophenols, for example para-nitrosophenol, p-nitroso-o-cresol,
alkoxyphenols, for example 2-methoxyphenol (guaiacol, pyrocatechol monomethyl

30 ether), 2-ethoxyphenol, 2-isopropoxyphenol, 4-methoxyphenol (hydroquinone
monomethyl ether), quinones and hydroquinones, for example hydroquinone or
hydroquincne monomethyl ether, 2,5-di-tert-butylhydroquinone, benzoquinone,
N-oxyls, for example 4-hydroxy-2,2,6,6-tetramethylpiperidine N-oxyl, 4-oxo-2,2,6,6-
tetramethylpiperidine N-oxyl, 4-acetoxy-2,2,6,6-tetramethylpiperidine N-oxyl, 2,2,6,6-

35 tetramethylpiperidine N-oxyl, aromatic amines, for example phenytenediamines,
N,N-diphenylamine, N-nitrosodiphenylamine, nitrosodiethylanitine, N,N'-dialkylpara-
phenylenediamine, wherein the alkyl radicals may be identical or different and may
each independently consist of 1 to 4 carbon atoms and be straight-chain or branched,
for example N,N'-diisobutyl-p-phenylenediamine, N,N'-diisopropyl-p-phenylenediamine,

40 hydroxylamines, for example N,N-diethylhydroxylamine, urea derivatives, for example



Particul ar ﬁg%géﬁ;ce I's given to hydroqui none nononet hyl ether,

hydr oqui none | kyl phenol s, optionally in conbination with triphenyl
_phosphite and/or hypophosphorous acid. 20 Stabilization may be further
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apparat us, conprises for exanple a stirred reactor, preferably a reactor

wth ci riQJI atory evaporator and an added distill at lon unit. 40 PF 54672 9
The react or Heejersece isigiverdariieephenclsand guingnes meatdredeandpestiduiay peefeleorce
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acconpl i shed mqph@inhorm@w&m S4Chardauagepk will be appreciated that the
reacti onqgan al so be carried out in a plurality of reaction zones, for

exanpl e a reﬁ%ﬁlgﬁﬂapﬁh%r?'ce% Pﬂrg\ﬁt& %Jr&k”mo%@%@rﬂﬁe%\ﬂ%k%rtﬁ@ro%ﬁ.llqopégﬂ

reactors. 'n t he

art and are G’Eﬂ@h?'@&d@ﬁ@ﬁblﬂ ohipatieniwithfriphEinyl rivospRiter angiest er t echni k,
HTB- Ver | ag, Bygophosphepdusseites | nstitut Mannheim 1965, page 53. Exarrpl es of
circulatory evaporators are tube-bundl e heat exchangers, plate-type heat

exchangers etc. It will be appreciated that the circulatory system may al so
i ncl ude 40 pl §1a§|ltg@tipndpay]g%{urther augmented by the presence of an oxygen-containing gas,

preferably air or a mixture of air and nitrogen (lean air). The oxygen-containing gas
more preferably contains less than 10% by volume of oxygen and most preferably from
4 to 6% by volume of oxygen.

25 Among the recited stabilizers, preference is given to those which are aerobic, i.e.,
those which required the presence of oxygen to fully develop their inhibiting effect.

The esterification may of course also be carried out using solvents, particularly solvents
which are suitable for azeotropic removal of water, especially aliphatic, cycloaliphatic
30 and aromatic hydrocarbons or mixtures thereof.

Preference is given to n-pentane, n-hexane, n-heptane, cyclohexane,
methylcyclohexane, benzene, toluene or xylene. Particular preference is given to
cyclohexane, methylcyclohexane and toluene.

35
The esterification may in general be carried out as follows:

The esterification apparatus comprises for example a stirred reactor, preferably a
reactor with circulatory evaporator and an added distillation unit.
40



15 exchangers To hydrolyze partially protected nonoal koxyl ated polyols, the
partially prcﬁﬁﬂﬁnﬁj nonoal koxyl at ed pol yol, the hydrol sis catal yst and
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~a splash guard or it may be a rectification colum. Suitable colum
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bubbl e- ¢ tP%?P?"gp?‘asi eé) apg cls[xqﬂgj-y ‘fﬁ%@grr?r'mmﬂ !?C'éﬁ"ﬁ)"l‘ﬁtl'tuhual fl ow
trays, whil eManrdiean,r€65dpagedsB. Examples gf ciesulatoly@vaparbtars agstube-buhdie heatdd| es

or braids. Iéycggf{b%r@lpiatéwééQxc%gnéé}go&gt|cal plates are sufficient. 40 PF
54672 10 The condenser i's |ikew se of traditional design, for exanple it

may be a tube or plate heat exchanger. They are preferably operated using
wat er or brilheill beEppreaiatechihat thel dirculatondsystein sy alsmodlit®a plusaliylofdwayol are
gener al |45 usgdnanyerdle 5 esterification in a nolar excess as indicated above
based on the hydroxyl groups of the alcohol. The excess used can be up to
about 1000:1, if desired. Useful esterification catalysts include those

recited abovEo hyduolyzecpastially meetected immnoatkpxyiated polyals xthe maytially piptentedil | y used

in a total anentikokyiamdpolbl,tise hydrolbi caiydhind haﬁ;ear@nﬁtrbdmed into the

brof or ably. 11e8a0b 08 Fedbh Eypelle™s BE AR to e BB B0 e oltulblory Blaafibna ™" ©
(mi xtur eE)Oy c dhe peotedue graup vehi %b%@gl %&awémwd@h@& a@et@me f01sxamplasl8a
sol ution i n distiiledefférdesipéd. pr oduct .

To carry out the esterification, the materials used are introduced into the reactor. The
reaction mixture is heated to the boil with the aid of the circulatory evaporator and the

25 water formed in the course of the esterification is distilled off as an azeotrope with the
organic solvent. This is done via a distillation unit (on top of the reactor) which
comprises a distillation column and a condenser.

Preferably, hydrolysis and esterification are carried out in succession in one reactor
30  without intervening purification.

The distillation unit is of conventional design. It may be a simple distillation unit which if
appropriate is equipped with a splash guard or it may be a rectification column.
Suitable column internals include in principle all common internals, for example trays,

35 structured packings and/or dumped packings. Preferred trays include bubble-cap trays,
sieve trays, valve trays, Thormann trays and/or dual-flow trays, while preferred dumped
packings are those of rings, coils, saddles or braids.

In general, from 5 to 20 theoretical plates are sufficient.
40



Stabilizati 2be further augnented by the presence of an

oxygen-contarn gas, preferably air or a mxture of air and nitrogen
_(lean air). 20 This oxygen-containing gas is preferably netered into the
bottom region of a colum and/or into aqgirculatory evaporator and/or
passed throcu}g%gf and/ or ov&r t he rea.ctiazg mxture. The water of reaction can
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tenperature nmay renmain constant or rise in the course of the reaction 40 and

preferahly it is raised in e coyrse.of the reactio In this case, the
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control | ed by weidbti merd prefessdiy R O8RS %Hyiviiightl N t he reaction mxture or
by varying the reaction pressure. 5 Preferably, the azeotrope of the water
fornmed and the organic solvent is renoved via the distillation colum and

t hen condensé¥ Rolymezatiempbibier(mixtue) sombe Hsed tor exarpele asiangisaRolc splutigfueous
phase and aroree@asdltionlina eeacidnt onpreeaets phase is partly or wholly renoved
fromthe systemor may be forwarded for further processing to recover the
(meth)acrylic acid present therein. The organi c phase constitutes the refl ux
10 and it i sStabiation mayhefurtieraugmegtadyshe Reesence of an Buesr-epNtrIBRSIEES. and

ci rcul at ory prefeegbly sit ora mBtere &f aiplayid nitogee dean 4ibpo by wei ght of the reflux is
passed into the circuit. The reflux may be injected into the pipe which

| eads fromthe reactor to. the circ Iatorn¥ evaporat or and which forns the
feed |irf® toTW%%xY@PPz?aPtéwaé\)%lBE#%{?B'y, &ipred inta thepgtinm (LaiognRf @ oMY ced
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15 evapor at gpixt fd€ reaction mixture is returned into the reactor.

The water of reaction can be distilled off during or after the esterification, in which case
25 this operation can be augmented by a solvent which forms an azeotrope with water.

Useful solvents for azeotropic removal of the water, if desired, include the
hydrocarbons recited above.

30 The esterification is preferably carried out in the presence of an excess of (meth)acrylic
acid.

When the water in the reaction mixture is not removed via an azeotrope-forming
solvent, it may be removed by stripping with an inert gas, preferably an oxygen-
35 containing gas and more preferably air or lean air.

The reaction temperature for the esterification is generally in the range from 40 to

160°C, preferably in the range from 60 to 140°C and more preferably in the range from

80 to 120°C. The temperature may remain constant or rise in the course of the reaction
40 and preferably it is raised in the course of the reaction. In this case, the final
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al dehydess f evaperaomtre readtivhmaikiledsdeturrmaihtel the faadr. cr ot onal dehyde,
acrolein, 2-furfural, 3-furfural and benzal dehyde. Crude (neth)acrylic acid
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temperature in the esterification.

20 The esterification can be carried out at atmospheric pressure, at superatmospheric
pressure or at reduced pressure and is preferably carried out at atmospheric pressure
or reduced pressure and more preferably at a reaction pressure in the range from 200
to 1013 mbar.

25 The reaction time is generally in the range from 2 to 20 hours, preferably in the range
from 4 to 15 and more preferably in the range from 7 to 12 hours.

The order in which the individual reaction components are added is not critical. All the
components can be introduced as a mixed initial charge and subsequently heated, or

30 one or more components can be omitted from or only partly included in the initial
charge and added only after the initial charge has been heated up.

When the esterification is carried out in a reactor equipped with a natural-circulation
evaporator, it will be advantageous for the lower-boiling reaction components to be at
35 least partly included in the initial charge.

The {meth)acrylic acid which can be used is not restricted in its composition and may
comprise for example the following components:
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aci di ¢ cat albesizaldehydlest r oyed or renoved in a conventional manner. This is
acconpl i shed by neutralization, preferably with aqueous sodi um hydroxide

solution, in_the case of honpgenequs catal ysts, such as sulfuric acid for
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aldehydic, other carbonylic and high-boiling components, having for example a purity of

15  more than 99.5% by weight.

The aqueous phase, distilled off during the esterification, of the condensate removed
via the added column (if present) may generally contain 0.1-10% by weight of
{meth)acrylic acid, and is separated off and removed from the system. The

20 (meth)acrylic acid it contains may preferably be extracted with an extractant, preferably
with any solvent used in the esterification, for example with cyclohexane, at from 10 to
40°C and a ratio of 1:5-30 and preferably 1:10-20 for aqueous phase to extractant, and
returned into the esterification.

25 Circulation may be further supported by passing an inert gas, preferably an oxygen-
containing gas, more preferably air or a mixture of air and nitrogen (lean air) into the
circulatory evaporator from below, for example at rates of 0.1-1, preferably 0.2-0.8 and
more preferably 0.3-0.7 m*m?®h, based on the volume of the reaction mixture.

30  The course of the esterification can be monitored by monitoring the amount of water
carried out.
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ester. The di,ghahde?d forexsmpeyval of the main amount of solvent is effected
for exan?(y eina stirred tank with jacketed heating and/or internal heating
coils under reduced pressure, for exanple at 20-700 nbar, preferably 30-500
mbar and norle aﬂuam@mmoylwtzﬂbethlﬁnanxtur&rﬁitenmeltm@estpmmewnaqandqd wll be
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thin-fil hi
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for exanpl e 35 by weight ﬁﬁaﬁspw%W@Pam 407 by w-hﬁrﬁgrre@ﬁwlwmdemthatéla%bl y
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may be present can be renpbved by azeotropic distillation. The distillate

may, after condensation, be fed to a phase separatlon apparatus. The thus
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preferably from 30 to 60°C.

This can be effected by adding the pulverulent or granular decolorizing agent to the
25 reaction mixture and subsequent filtration or by passing the reaction mixture through a
bed of the decolorizing agent in the form of any desired suitable moldings.

The decolorizing of the reaction mixture can be effected at any desired stage in the
workup process, for example at the stage of the crude reaction mixture or after any
30 neutralization or solvent removal.

Any solvent used for the esterification and now present in the reaction mixture can be

substantially removed by distillation. Low boilers in the reaction mixture will be removed

as well in the process. Low boilers are components having a boiling point below that of
35 the target ester.

The distillative removal of the main amount of solvent is effected for example in a
stirred tank with jacketed heating and/or internal heating coils under reduced pressure,
for example at 20-700 mbar, preferably 30-500 mbar and more preferably 50-

40 150 mbar, and 40-120°C.
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The removed solvent may be condensed and preferably reused.

If necessary, a solvent stripping operation can be carried out in addition to or in lieu of
25 the distiliation.

For this, the target ester, which still contains small amounts of {meth)acrylic acid and/or
solvent, is heated to 50—-90°C and preferably 80-80°C and the remaining amounts of
solvent are removed with a suitable gas in a suitable apparatus. A vacuum can be

30 appiied in support, if desired.

Examples of useful apparatus include columns of conventional design which contain
conventional internals, for example trays, dumped packing or structured packing,
preferably dumped packing. Useful column internals include in principle all common

35 internals, for example trays, arranged packing and/or random packing. Preferred trays
include bubble-cap trays, sieve trays, valve trays, Thormann trays and/or dual-flow
trays, while preferred dumped packings are those of rings, coils, saddles, Raschig,
Intos or Pall rings, barrel or Intalox saddles, Top-Pak, etc or braids.
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as a starting material for producing polyacrylates (apart from hydrogels),
as a paint raw material or

25 as a cement additive.

Especially those inventive {meth)acrylic esters of monoalkoxylated polyols are useful
as a free-radical crosslinker of water-absorbing hydrogels that have a solubility in
distiled water at 25°C of not less than 5% by weight, preferably not less than 10% by

30  weight, more preferably not less than 20% by weight, even more preferably not less
than 30% by weight and especially not less than 50% by weight.

Useful hydrophilic monomers for preparing the crosslinked swellable hydrogel-forming
polymers include for example acids capable of addition polymerization, such as acrylic

35 acid, methacrylic acid, ethacrylic acid, a-chloroacrylic acid, crotonic acid, maleic acid,
maleic anhydride, vinylsulfonic acid, vinylphosphonic acid, maleic acid, maleic
anhydride, fumaric acid, itaconic acid, citraconic acid, mesaconic acid, glutaconic acid,
aconitic acid, allylsulfonic acid, sulfoethyl acrylate, sulfoethyl methacrylate, sulfopropyi
acrylate, sulfopropyl methacrylate, 2-hydroxy-3-acryloyloxypropylsulfonic acid,

40 2-hydroxy-3-methacryloyloxypropylsulfonic acid, allylphosphonic acid, styrenesulfonic
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25 glycol or polypropylene glycol, the molar masses (M,) of the polyalkylene glycols being
up to 2000, for example. Further suitable monomers are styrene and alkyl-substituted

styrenes such as ethylstyrene or tert-butylstyrene.

These monomers without acid groups may also be used in mixture with other

30 monomers, for example mixtures of vinyl acetate and 2-hydroxyethyl acrylate in any
proportion. These monomers without acid groups are added to the reaction mixture in
amounts within the range from 0 to 50% by weight, preferably less than 20% by weight.

The crosslinked (co)polymers preferably consist of acid-functional monoethylenically

35 unsaturated monomers which have optionally been converted into their alkali metal or
ammonium salts before or after polymerization and of 0-40% by weight based on their
total weight of monoethylenically unsaturated monomers which do not bear acid
groups.
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the polymer powder is thermally dried, and the crosslinking reaction can take place not

only before but also during the drying operation. Preference is given to spraying a

solution of the crosslinker in reaction mixers or mixing and drying ranges such as for

25 example Lédige mixers, BEPEX mixers, NAUTA mixers, SHUGGI mixers or

PROCESSALL. It is moreover also possible to use fluidized bed dryers.

The drying operation can take place in the mixer itself, by heating of the shell or by
blowing in hot air. Also suitable is a downstream dryer such as for example a shelf

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

35 Preference is given to the above processes wherein the starting polymer is a polymeric
{meth)acrylic acid or a poly{meth)acrylate, especially a polymeric acrylic acid or a
polyacrylate obtained by free-radical polymerization using a polyfunctional ethylenically
unsaturated free-radical crosslinker.
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25 particular suitability are crossilinked swellable hydrogel-forming polymers from a
manufacturing operation as described in WO 01/38402 and also crosslinked swellable
inorganic/organic hybrid hydrogel-forming polymers as described in DE 198 54 575.
The content of the aforementioned patent documents, especially the hydrogels
produced by the processes, is explicitly incorporated herein by reference.

30
Suitable grafting bases for crosslinked swellable hydrogel-forming polymers obtainable
by graft copolymerization of olefinically unsaturated acids can be of natural or synthetic
origin. Examples are starch, cellulose, cellulose derivatives and also other
polysaccharides and oligosaccharides, polyalkylene oxides, especially polyethylene

35 oxides and polypropylene oxides, and also hydrophilic polyesters.

The crosslinked swellable hydrogel-forming polymer is obtainable by free-radical graft
copolymerization of acrylic acid or acrylate onto a water-soluble polymer matrix.
Nonlimiting examples of suitable water-soluble polymer matrices are alginates,

40  polyvinyl alcohol and polysaccharides such as starch for example. A graft
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polycarboxylic acids with polyols, such as diacrylate or triacrylate, for example

25 butanediol diacrylate, butanediol dimethacrylate, ethylene glycol diacrylate, ethylene
glycol dimethacrylate, and also trimethylolpropane triacrylate and allyl compounds such
as allyl (meth)acrylate, triallyl cyanurate, diallyl maleate, polyallyl esters,
tetraallyloxyethane, triallylamine, tetraallylethylenediamine, allyl esters of phosphoric
acid and also vinylphosphonic acid derivatives as described for example in

30 EP-A-0 343 427. Further suitable cocrosslinkers are pentaerythritol triallyl ether,
pentaerythritol tetraallyl ether, polyethylene glycol dialiyl ether, monoethylene glycol
diallyl ether, glycerol diallyl ether, glycerol triallyl ether, polyallyl ethers based on
sorbitol and also ethoxylated variants thereof. Particularly preferred cocrosslinkers
further include polyethylene glycol diacrylates, ethoxylated derivatives of

35 trimethylolpropane triacrylate, for example Sartomer® SR 9035, and aiso ethoxylated
derivatives of glycerol diacrylate and glycerol triacrylate. It is obviously also possibie to
use mixtures of the above crosslinkers.



Very particul ar preference is given to those crosslinked swellable

hydrogel-fcnﬁﬁ#ﬂ#gzpolyners whi ch are prepared using an inventively prepared

~(meth)acrylic ester of a nonoal koxyl ated polyols as sole free-radical
crosslinker. 5 The crosslinked swel | abl epgydrogen-form ng polynmer is

preferably a polyneric acrylic acid or a polyacrylate. The crosslinked

swel | abl e hyanbparticylay preferensslis awer tathese erepslinked awellabkedhjidregstforming
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pol ymer i 1 a gel polynerization.
I nvol ves, a?ﬁ&g%QPgﬂa%Eg@&ggé%%%%%b&%F%Q%fé@%@ﬂggﬁeous and nore preferably
15-50% by wei ght aqueous, solutions of one or nore hydrophilic nononers and

opti onal lby dthearsasiihiadll svellgtslahlydroget-famingepongnerds preéraBl G polyrhéri aurgisence of

a free-radi [N ] y utilizing the Tromrsdorff-Norrish effect
( Makr onol . %@nérrylédl%&?@gﬂ)) preferably w thout 15 mechanical m xing. The

pol yneri zation reaction may be carried out at fromOCto 150C, and
- preferably athefdreuslidkea muélﬁleﬁydmge:-fonhmg@uy_atermisn@rm;baramées&uaiﬁorbur al so

at superat : e t i zation can
al so be cg&) ;@g@%&?{#g&gr&g %@?ﬁ%‘%’a? reg%!%hg%kgf\gn tg?%?%ér%@; under
nitrogeny T i ney gy

A0 TrRelyRmedizatiRn aguesHiolution cORdYRIBH ava DRRRbEverzatieny invaivasnas

el ect r onagneatated aby\ve, diluté, eef2tabhusquecas gnd hene padferpbll 6E300Z By weight ni ti at ors,
for exanple ' ' r.Oxi rt
hydr oper oxi de hg@rrltlgyt %OIPE%@;%%E g{ gﬁg@ h@%&'ﬁ@%ﬁ@%g %r?%ﬁ?%i@l:g ro t(g?( ?H_fé%ﬂl%z o]
conpounds s &#tiAg0 IRg RAWTETZESHD the presence °§1P§@errﬁ6'Féde' ohky Biliging b ounds
such as (NHAyr@BaBseorfidsasBefiect KMsoRbl. Thepn. d a169 (19dEY preferably withedt i n
hydr ogercul i enkBRHAIGATRIBO ol Roachlf e v dbtdt out SEROMTC 0 1 g
conponent i NPt Fgefgﬁ’(béﬂ %tﬁ'f‘?gf F@%&?d‘ Ogrg-rﬁsﬁt PE%% PW%VF?SE%PFG?S%’EgHt as
benzenesul f iatsocat sapératrapsphend oereducad prassuracliygically, dee polghenzdion bam alsb, f or

exanpl e ManjeChniddfbiftisa gfotecii% GhSbfndiphere, prifciably dRgertitodenl TR SQIRAHNAS,

d ibed in DE-C-1 301 566. “The 30. f t th
ol yor s caP BB EAEPSY e PSR Hng Do RoRteRPREIZSBRS 145 O58Fs i n t he
t enper atdlr e qusteg@ry chamisd QotymetizgiPranitiators farrexbinplef organi7 perokides, M0 ak or

sever al hOUfb'iean;h c@Rds, @:Ptt&itﬂ‘ﬁ drébEroRiget h@ih&lzétﬁyltk@tdng e?d&‘id%‘?burﬂén@' 100
3 50- ol % based on

mol % pref erahl 5: 100_nol % and nore . préferably ]

Tonomer usedVarahpTE. A24 TasHERs Alth A% et a AP iSRS HOBEN G o

pref erably aickedyicompoandshsubh®si(biks).SAPk KbS:Oner HOpxXi des or the

correspondi ng al kali netal carbonates, but nore preferably sodi um hydroxide,

sodi um G boﬂlaegf%a% E}%egf?éjd gemué)édcl%rcgr% %taﬁOn with reducing agents such as ascorbic acid,

sodium hydrogensulfite and iron(ll) sulfate or redox systems where the reducing
component included is an aliphatic and aromatic sulfinic acid, such as benzenesulfinic
acid and toluenesulfinic acid or derivatives thereof, for example Mannich adducts of
sulfinic acids, aldehydes and amino compounds, as described in DE-C-1 301 566. The

30 performance properties of the polymers can be further improved by postheating the
polymer gels in the temperature range from 50°C to 130°C and preferably from 70°C to
100°C for several hours.

The gels obtained are neutralized to the extent of 0-100 mol%, preferably 25-100 mol%

35 and more preferably 50-85 mol% based on monomer used, for which the customary
neutralizing agents can be used, preferably alkali metal hydroxides, alkali metal oxides
or the corresponding alkali metal carbonates, but more preferably sodium hydroxide,
sodium carbonate and sodium bicarbonate.



PF 54672 21 Neutralization is typically achieved by m xing the neutrali zing
agent as an &g &25 solution or else preferably as a solid into the gel.
For this, the ég s mechanically comm nuted, for exanple by neans of a
_nmeat grinder, and the neutralizing agent is sprayed on, scattered on or
poured on and then carefully mxed in. Thg gel nmass 5 obtained can then be

repeat edly passed thrqu%, t R)(,a_ rgaat rinder for honopgeni zation. The
neutral i zed YBHtraVERLON IS HPIELY achieed Ay Mixinglke peyralighg ageRtas anmguectse
residual noscttioner etsetpeeferably s 2 Salictiblofthd gbloRorlifl the getisghécranitayspeci al |y

bel ow 99 by cofiniillied, &9 eXiRBURIrhé S IR GliRALr] By e RUERIAR adER D
carried out %B/ any of he ocess dSSCI’I In th |terature. re
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out pri ord t oolithieeg chry thenibeaepeatedin paskesdhiobgiul treeboea. grifbler foohgmegentzdtioon can
then be carrygdnQiffalibdy gemw@%bﬁ@ﬁéd RRh b HeR@F Cah dRker antiRfAdsRgal €act or
continuously or, el se batchw.se W] n ﬁﬂg ol rization I's carried out in a
bel t react or MOBHIe Fl?'?tf"%t'? Brefeiably) EE’P"r Qﬁéﬁeﬁﬁ?a P%Qqcéﬁuygﬁ@“’pé ’é&’é‘r ably by

- UV radi ati onweightal ternatively initiation by neans of a redox initiator
systemis particularly preferred. Very particular preference is also given

to a conpination,of the two thods of initiatiagn, | ect rognagneti c

radi at i gﬁj an %ﬂ%cﬁﬁ'@d?o(?%ﬂgﬁ{'rﬁ?m?? PURNAANGIRq RECRATIRY, PYhYRY Qe P5RFesRe dr i ed
crosslinked dasstibehindhéljteratigrel Mbrer particylartyl thesreutralizatior of the agryiaaddaad
sieved, in Wak& Be easigdiout prfor e fHeQiRnYerizatioH @s 'debéritdl! dodve BiHa pilymetizfion
hydrogel i 5. FENER Bpeger Seh s ditiyentonalheBanl otk kiosaaBagey "ot ac- 850
hyd I 1 a -

| gmr og\e/enI ?mmtipumsm@rtﬂlgﬁ batchvgse. ¥emine palytherizalinn ip calfried bt in veltIeactes0

p. m _Thlelfse g %maﬁ»& wg&@tf@hégheﬁ@vaﬁat%ﬂ%raxpraveﬁﬂnﬁpyojvfaétﬁ?t%ﬁ drltbinatiRsy gnd
especi a on rticles. .The.si istri ion can be
Gt ormned uiiREnErhEohs fiafetBx BfelorsySam S RRaRlypay Bieféred Ve bl e,
provi des cr oprefareinaeds gise|givepite appmbingdion pbihaitwieg Methagdswf initialignch contai n at

| east one hyglestadagretieratixtioh an cRemCaRIeEL Mitfa€irSystesh simaitaHeoasipss! i nked
with a (nmeth)acrylic ester of a nonoal koxyl ated polyol of the formula (1).

Preferred (neth)acrylic esters of nonoal koxyl ated pol yols are those of the
formul a 20) , Thexdriegesrpsrigkethewellablesyitragehiomoanioohynescan thes begrounshanch ar e
descr : _beg bysieve, frowiith aadd it is oﬁﬁﬁn‘ldﬁp@&ns_e(rﬁlﬂﬁiﬂﬂsﬁpih?fhills?oraﬁlirﬁfoﬁy ﬁnmle fortpg as a
crosslinker [n t e ; r. - m ng
Lot oo b TR SHOTEL LS o Bl Ayl BBl

45-1000 pm, more preferably at 45-850 um, even more preferably at 200850 ym, and

most preferably at 300-850 um. These ranges preferably cover 80% by weight of the

25 particles and especially 90% by weight of the particles. The size distribution can be
determined using established laser methods.

The present invention further provides crosslinked sweliable hydrogel-forming polymers
which contain at least one hydrophilic monomer in polymerized form and are
30 crosslinked with a (meth)acrylic ester of a monoalkoxylated polyo! of the formula ().

Preferred (meth)acrylic esters of monoalkoxylated polyols are those of the formula (1),
as defined above.

35 The monoalkoxylated polyols which are described by the formula (i) and whose
(meth)acrylic esters are used as a crosslinker in the aforementioned crosslinked
swellable hydrogel-forming polymers are each alkoxylated, preferably ethoxylated,
propoxylated or mixedly ethoxylated and propoxylated and especially ethoxylated or
mixedly ethoxylated and propoxylated and most preferably exclusively ethoxylated.



propoxyl ated or m xedly ethoxylated and propoxyl ated and especially

et hoxyl at ed Rft 548fi2xedl y et hoxyl at ed and propoxyl ated and nost preferably
exclusively ethoxylated. PF 54672 22 Particularly preferred (nmeth)acrylic

"esters of nonoal koxyl ated polyols are thggse of the fornmula (1) whose

monoal koxyl at ed pol yols are derived fromisopropylideneglycerol and

i sopropyl i ddtastiqulariytrigfiesrd (ropknarcrylis estess oRaonedkexytgdgiolyals aredheseefthe ve

crosslinked feilia abiviody MbAGEkoxyRIGH RlydROANBRISed oM iSSromadenalyciibl bhe

met hods i ndi.cat : . ription and is preferably above , especially
@ Fhupthedifo TRk e

above 20, not especially above 30, nore preferably
above 35. 10 The AUL 0. 7psi value [gig] of the inventive crosslinked

swel | abl & hyrhHeocTRE valReTo/aPof the lrivertive didaslifledsasiable hylvbgbbRriig peNmers

i ndi cated i rL Rt i\S ) ing.n rably above

5, especi al ﬂ“égﬁ%&gaﬁﬁeakw’% %rg%f’ g?é Féa?%ddggies(i%c%%%aég ’3?’(43&? @\@B% and

even rore pr; espasially aove 20, aere preferahly abeve RBi esperially akaverdd B8 to the use

- of the aboveireetdbhnatsbveyadr ogel - form ng pol yners in hygiene articles

conprising (A a liquid-pervious topsheet (B) a l|iquid-inpervious backsheet

20 (C) a core positioned between (A and (B) and conprising 10-100% by

wei ght of0 t hhecMdls 8i7ppivialiedaial phibe invieDtiveoresslipkedswijiaplsl WydEage-@EwHedi ng t o

t hef pr e; Ient polyneets inwly b rA@aéubat einghhethbdshiyidicateliin the deisbeptionaing s @&efr _

preferably - % -f=0r m ng
s leRsblp b iafs BBV S, TobfS Prlter i AR 1s”

25 pol yner ,
hydr ophi | i ¢ §5Pgeally Fpove20and ayer more peaferably 280- 100% by wei ght of the
crosslinked swel |l abl e hydrogel - form ng pol ymer according to the present

i nventi Y LA Igad ' ' ially
prefer ag{by ?81% %%Wﬁe%%@ﬁﬁ?%ﬁg&g rgct)iésﬁ&l;efnfg@é g%ﬁ%ﬁ@%&d@i@%ﬁ- form ng
pol ymer accdPAVRG PPYMERIN AYaieas Aricles SOMPHRING 0- 30% by wei ght  of  hydr ophi | i c
fiber material nost preferably 90-100% by wei ght of the crosslinked

swel | abl e hy, OQheliq'uicf-BérU?oUQtdbghé(éfer according to the present invention,
0-10% by We'fég' t aohquid-impervious backsheet

20 (C) a core positioned between (A) and (B) and comprising
10-100% by weight of the crosslinked swellable hydrogel-forming polymer
according to the present invention
0-90% by weight of hydrophilic fiber material
preferably 30—100% by weight of the crosslinked swellable hydrogel-forming

25 polymer according to the present invention, 0-70% by weight of hydrophilic fiber
material
more preferably 50-100% by weight of the crosslinked swellable hydrogel-
forming polymer according to the present invention, 0-50% by weight of
hydrophilic fiber material

30 especially preferably 70-100% by weight of the crosslinked swellable hydrogel-
forming polymer according to the present invention, 0-30% by weight of

" hydrophilic fiber material

most preferably 90—-100% by weight of the crosslinked swellable hydrogel-
forming polymer according to the present invention, 0-10% by weight of

35 hydrophilic fiber material

(D) optionally a tissue layer positioned directly above and below said core (C), and
(E) optionally an acquisition layer positioned between (A} and (C).

Hygiene articles for the purposes of the present invention include, for example, not only
40 incontinence pads and incontinence briefs for adults but also diapers for infants.



35 hydrophilic fiber material (D) optionally a tissue |ayer positioned
directly ab®Fe54H& bel ow said core (C), and (E) optionally an acquisition

| ayer positioned between (A) and (C). Hygiene articles for the purposes of
"the present invention include, for exarrphg, not only 40 incontinence pads
and incontinence briefs for adults but alf5o diapers for infants. PF 54672 23
The |iqui d-pervious topsheet (A is the layer which is in direct contact

with the skithe Illqhﬁi pémb@er {opshee@ (WY is mag&%@m&yn girdt: B&ith& an tﬁ@@kﬁﬁaﬁé ur ed

fibers or fil este ) pol al, f1bers such as

cotton. In trﬂ%qgﬁafg%(?f' ??O?FSWK t%%tl'cl %nfeaf%'fﬁ%'ea f'B‘é‘?SSO"ﬁF%S Jeolyesiers j oi ned

t oget her by Aeivietesing, reyerhornatyel fihess suchtasscottpn.dh éne ease afmpewonkes matarlals

pol yest erss, tn@ﬁ@émarwg@ieeﬁgqo.hb@fo@@fmr prmaéﬂ%wuen@s @% iamr P A1 023
Y|

Exanpl es of IS Ia er s fhig

583, The 11 QteHaRBBrAETe ARG andBBatTRRIeE FOyelh fiyt ene.or
pol ypropyl e arrmmiéqwdrp@r\o@)s |ﬁYRfS atﬁe@emﬂbed)nIWOtQ%T@ﬁﬁsEPﬂﬁkéaS 862l | abl e

- hydrogel -form ng polymer according to the present invention but also

hyd hi | al_..B d hilic i t,. that f d
pread qui o GyERPRRbdeB S oREal fabstolBSTenyEfe pf P S ce.
nmodi fi edOcel | ul ose, rayon, polyester such as pol yet hyl ene terepht hal ate. 15
Particul ar mf@f@menmd@n&enw%@@bhyhﬁé@sJJeMre%ﬁwd@ :nTé}e fibers

o b i P%@?fﬁ?ﬂgﬁb%i@é%%e%ma%aﬁoonc%@ﬁa”&a@?aﬁq@%ﬁ“ﬁe’wgﬁe&a?@v@& B o edge
and descri baaeansthas aavgaus fluids spreagd@uinklyxezothedige 66 fibenematiatis use@ly 69 | i ne
11, DE- A- 19&elidio$d) nodifedellulddd) ravon, %&&S‘E{cﬁ ad Palybthilenbitérephthalaied ot her

hygi ene @grti C iLglly at
pages 6.5, RO GEeERBLR e %%%"ﬂﬁée ks oBESydes Pl 05 BB aenBRRO Bt 1,
pages 3-9, Biametegpf $2093m av@pmreemsg— %wemd alpe heveeemlmmunﬂengthlqﬁe
care are descimihed in the follow ng references. The inventive crosslinked

25 swel | abl e hydrogel -form ng pol yners capabl e of absorbi ng aqueous fl ui ds
can be used there. Fem nine care references: WO 95/24173: Absorption Article
for Cont rol |Piager copsiuctionend shapegs rompmknpigdge @nd desabed felexampleAno 389

023: Absr beny 0 $5226208rge B6line B4 3o piife 69Hinkb 07 DE-AX@804@D1t EPIA-YRUEBHEl , WO

05 5, 765, aﬁ%sﬂwét%g@%'D‘@Ré%é#%é@ﬁb”&%%@%%g%ﬁ%%é‘ﬂé%%@gd %

00169484, V\[W equc@IMngoaggg 6- ‘\gpb\@ 00/65348, especially at pages 4-17,
WO 00/35502, especially pages 3-9, DE-A-197 37 434, WO 98/08439. Hygiene articles

for feminine care are described in the following references. The inventive crosslinked
25 swellable hydrogel-forming polymers capable of absorbing aqueous fluids can be used
there. Feminine care references: WO 95/24173: Absorption Article for Controliing
Odour, WO 91/11977: Body Fluid Odour Control, EP-A-0 389 023: Absorbent Sanitary
Articles, WO 94/25077: Odour Control Material, WO 87/01317: Absorbent Hygienic
Article, WO 99/18905, EP-A-0 834 297, US-5,762,644, US-5,895,381, WO 98/57609,
30 WO 00/65083, WO 00/69485, WO 00/69484, WO 00/69481, US-6,123,693, EP-A-
1 104 666, WO 01/24755, WO 01/00115, EP-A-0 105 373, WO 01/41692, EP-A-
1 074 233. Tampons are described in the following references: WO 98/48753, WO
98/41179, WO 97/08022, WO 98/46182, WO 98/46181, WO 01/43679, WO 01/43680,
WO 00/61052, EP-A-1 108 408, WO 01/33962, DE-A-100 20 662, WO 01/01910, WO
35 01/01908, WO 01/01909, WO 01/01906, WO 01/01905, WO 01/24729. Incontinence
articles are described in the following references: Disposable Absorbent Article for
Incontinent Individuals: EP-A-0 311 344 description pages 3-9; Disposable Absorbent
Article: EP-A-0 850 623; Absorbent Article: WO 95/26207; Absorbent Article: EP-A-
0 894 502; Dry Laid Fibrous Structure: EP-A-0O 850 616; WO 98/22063; WO 97/49365;
40 EP-A-0 903 134; EP-A-0 887 060; EP-A-0 887 059; EP-A-0 887 058; EP-A-0 887 057,



1 104 666, WO 01/24755, WD 01/00115, EP-A-0 105 373, WD 01/41692, EP-A 1 074
233. Tarrpo\r}@r_aé‘f gescri bed in the follow ng references: WO 98/48753, WD
98/ 41179, & 022, WD 98/46182, WD 98/46181, WD 01/43679, WO 01/43680,
WD 00/ 61052, EP-A-1 108 408, WD 01/33962, DE-A-100 20 662, WO 01/01910, WO
35 01/01908, WO 01/01909, WD 01/01906, W9401/01905, WO 01/24729.

cribed in the foll ow ngéreferences Di sposabl e
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pages 3-9; Dhaptiseivearitenarteaiescribidtin mea‘olldiﬁﬁg\réﬁerﬁﬁaesfiﬂfétam&mmlﬂwn:‘e Waicle:
WO 95/ 26207; :ﬁ%@@é%@én 45 28330 Qs B3Béht Yor‘ﬁg ngéc%’ 9@9?2{?2@%‘” e:
EP- A-0 850 6 WO 98/ 97/ 9

060; EP-A-0 ) pages ?i%%ﬁ‘%p E&‘?&bﬁmé’éw%é"/g W56 figseuptiopp. o- 0 887
056; EP- A 0 f28és 33624, Wl@%@ﬁ@ﬁmpﬂmwwﬁﬁﬁ'udﬁm EPre0@abe6amescription
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Fl ui ds: WO é?f%ﬁi@resa é%‘fqﬂgq E?H '%5%%3 36- 69 Di sposabl e Absorbent Article:
- WD 98/ 20916 description 5 pages 13-24; I|Inproved Conposite Absorbent

Structures: e-AaddifRy &ﬁéﬂaﬁi@ ogtel-i%ﬂn gggﬁy?ne% aébordingib t\‘n‘é Fé’seﬁpsor bent
Article:, WD 99/ 45973 Thes ess r por at ed
herei n. Hhe RYR5LA AiAcEY g%évhaaﬁﬂebé PRI Veteb A AESHP JHER SoubEURB RVt o t he
present 10 ibevesetlivoth amiventage ps avedfter retainearsmatkenyardening) vﬁaaﬁltemnuﬂ aglieous
fluids, so td%?ﬁcuid?@%s%yabsgﬁeHﬁ&ﬁnﬁUnfeht :ﬁ%ﬁ@@h@ﬁﬁlc%% stciab @fagéf%t Binflfins lof

mar ket gardenl n aska filter aid and partficularly as an absorbent
component i RV &FB '5§t|cl es such as diapers, tanpons or sanitary napkins.
15 I'n addition to the above-described crosslinked swellable hydrogel -form ng

pol ynmer si5  tiRadaRs@idRe bbeRBEs ibed® BrostinkBE sWeIRbRNhydr d?ﬁhé@es
constructio ng polyners

ot & e Bbsctbent Pt S b ARE pteseRiora N "Lc“usa#ﬁgﬁﬁ@cbml W Do e s
acconmodat i riacledeerosslinkedisweliabledtydeogehiommingatolymarsiontp wiucly they arefiedaAsy of
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fibers {(meltblown web, spunbonded web) or else of a fiber blend of cellulose fibers and

synthetic fibers. Possible fiber materials are detailed in the chapter which follows. The

25 air-laid web process is described for example in WO 98/28478. Furthermore, open-
celled foams or the like may be used to install crosslinked swellable hydrogel-forming
polymers.

Alternatively, such a construction can be the result of fusing two individual layers to
30 form one or better a multiplicity of chambers which contain the crosslinked swellable

hydrogel-forming polymers. Such a chamber system is described in detail in

EP-A-0 615 736 page 7 lines 26 et seq.

In this case, at least one of the two layers should be water pervious. The second layer
35 may either be water pervious or water impervious. The layer material used may be
tissues or other fabric, closed or open-celled foams, perforated films, elastomers or
fabrics composed of fiber material. When the absorbent composition consists of a
construction of layers, the layer material should have a pore structure whose pore
dimensions are small enough to retain the crosslinked swellable hydrogel-forming
40  polymer particles. The above examples of the construction of the absorbent



25 air-laid web process is described for exanple in WO 98/28478.
Furt her nor e,PFlop¥12 cell ed foans or the |ike nay be used to install
crosslinked swel |l abl e hydrogel -formng polynmers. Alternatively, such a
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hygi ene cIe or else t e wel ght pressure on the hygiene article in the
case of |ncont|nence especially. As to fixation, one skilled in the art

knows a nul tFythieaore, the ghesiehi danposition n’éyatrmipme albzBe asatériak dbn exaniple beat

noted 1 o rerdie o AHEDe (sl @B SIRIAS hidSack G boerbafiss &t Bissage
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al so to 2t froatedalican\te vdér3fedibus duwatbeimpendoust he absor bent conpositi on may
conprise a base material, for exanple a polyrrer filmon which the

fixing Réidb&“eﬁé@%{oéa% SIS A COOPBRIIOTNCaPBR S eI The base
20 mat eri al swaliable hyatogel-foening polynars atcd weighthfpsation ofisom 10-100% by weight,
preferably 30-100% by weight, more preferably 50-100% by weight, especially
25 preferably 70-100% by weight, and most preferably 90-100% by weight, based on the
total weight of the construction and of the crosslinked swellable hydrogel-forming
polymers.

The structure of the present absorbent composition according to the invention may be

30 Dbased 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 unmodified) but
also synthetic fibers.

A detailed overview of examples of fibers which can be used in the present invention is
35 given in WO 95/26209 page 28 line 9 to page 36 line 8. The cited passage is thus part
of this invention.

Examples of cellulose fibers include cellulose fibers which are customarily used in
absorption products, such as fiuff pulp and cellulose of the cotton type. The materials
40 (soft- or hardwoods), production processes such as chemical pulp, semichemical pulp,
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fibers (DACQ%‘E:‘\!(J nﬁmQEibs breé&r%ﬂ@é 615 pofBleil B, %ﬁﬁﬁér?beﬁq nget !
ﬁ%" f
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pol yol ef i n firaay $n B XU dt e A frathitt, the latter migrate to some extent into the

matrix of the fiber material present and so constitute bond sites and renewed stiffening

25 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 fibers during the
formation of the absorbent layer, to continuously increase the fraction of thermoplastic
fibers in the direction of the topsheet, which results in a similarly continuous increase in

30 the pore sizes. Thermoplastic fibers can be formed from a multiplicity of thermoplastic
polymers which 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.

35 Lengths and diameters of the above-described synthetic fibers are not particularly
restricted, and generally any fiber from 1 to 200 mm in length and from 0.1 to
100 denier (gram per 9000 meters) in diameter may preferably be used. Preferred
thermoplastic fibers are from 3 to 50 mm in length, particularly preferred thermoplastic
fibers are from 6 to 12 mm in length. The preferred diameter for the thermoplastic fiber
40 is in the range from 1.4 to 10 decitex, and the range from 1.7 to 3.3 decitex (gram per



t heir bicongﬁqggﬁ fibers. Preference is further given to thermally adhesive
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25 polyolefins (e.g. polyethylene or polypropylene, polyamides, polystyrenes,

polyurethanes, etc.) with surfactants or silica. However, for cost reasons and reasons

of availability, cellulosic fibers are preferred.

The crosslinked swellable hydrogel-forming polymer particles are embedded into the
30 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 layers, where
they are uitimately fixed, whether by means of adhesive or lamination of the layers.

35 The fluid-acquiring and -distributing fiber matrix may comprise synthetic fiber or
cellulosic fiber or a mixture of synthetic fiber and cellulosic fiber, in which case the
mixing ratio may vary from (100 to 0) synthetic fiber: (0 to 100} cellulosic fiber. The
celluiosic fibers used may additionally have been chemically stiffened to increase the
dimensional stability of the hygiene article.



Preference is given to using hydrophilic fiber material. Particular
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Cyanam d Co. nf ord SA), nel am ne-for mal dehyde coatl ngs and
pol yet hyl eneqr?ﬁnﬂ r%B%UFP?ng CeI lulosic fibers may al so be chemcally
stiffened by chem cal reaction. For instance, 10 suitable crosslinker

substances neneriigalipdsndinkedkli@sie MePs did kHoWAGNdHEsBibed IR NEO GH11AH 62,

25 US-3,224,926, US-3,440,135, US-3,932,209, US-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 skilled in the art, for example intermelting by heat treatment,

30 addition of hot-melt adhesives, latex binders, etc.

Examples of processes to abtain an absorbent composition comprising for example a
base material to which crosslinked swellable hydrogel-forming polymers are fixed on
one or both sides are known and included by the invention but not limited thereto.
35
Examples of processes to obtain an absorbent composition comprising for example a
fiber material blend of synthetic fibers (a) and cellulose fibers (b} embedded in
crosslinked swellable hydrogel-forming polymers (c), the blend ratio varying from (100
to 0) synthetic fiber: (0 to 100) cellulose fiber, include (1) a process where (a), (b) and
40 (c) are mixed together at one and the same time, (2) a process where a mixture of (a)
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met ered i n, tepsheetgnddmpenicusd t amgd ofdhel legeuffagad adhes:ve tabs are known

to one skilled in the art and are not particularly restricted. Examples thereof may be
25 found in WO 95/26209.

The present invention further provides hygiene articles comprising crosslinked
swellable hydrogen-forming polymers which contain at least one hydrophilic monomer
in polymerized form and are crosslinked with a {meth)acrylic ester of a

30 monoalkoxylated polyol of the formula (1).

The examples which follow illustrate the process of the present invention.
Examples:
35

Reported quantites are parts by weight, unless otherwise stated.

Example 1



5 m xed separately into (a). O these exanples, processes (1) and (5) are
preferred. il paratus used in this process is not particularly
restricted and any custonmary apparatus known to one skilled in the art can
be used. The absorbent conposition obtaiggd in this way can optionally be
subjected to a heat 10 treatnent, so that an absorption | ayer having
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Furthernore, leg cuffs and adhesive tabs are attached to finalize the

hygi ene article. The materials and types of pervious topsheet and

i mper vi d4s HX@RPieeet and of the leg cuffs and adhesive tabs are known to
one skilled in the art and are not particularly restricted. Exanples thereof
may be 25 f | D . r I fon further provides

hygi ene art i%dg%lécg]r?pr %aﬁ(raégéﬁaggﬁ}ﬁﬁ%gﬁgg\%ﬂegw%kydrogen-forrri ng pol yners
whi ch contain at | east one hydrophilic nononmer in polynerized formand are
crossl i nked Buatriplea3 (net h) acrylic ester of a 30 nonoal koxyl ated pol yol of the
formula gl ). 35 The exanples which follow illustrate the process of the
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i sopropyl i deeeExampleett) @yd ydrolpresineittat &0 pdrisoaf avatertamdA garty affsulfid, acitbanad n
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and reduced ressur abqut 20 r). 44 0 t ne oxl de are then
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el evat e@0pr gdhosphite afided parbafthypophrsghorous acid. 29 parts of water are removed before

the entrainer is removed by vacuum distillation. The product is purified using a K300

filter.
Example 4
25
Example 3 is repeated using 800 parts of an approximately 20-tuply ethoxylated
isopropylideneglycerol (as per Example 2).
Comparative example
30

A Petri dish made of glass and having a rim height of about 10 cm and a diameter of
18.5 cm is charged with a solution prepared in a separate vessel. The solution is
composed of the following components: 440 g of water, 91.5 g of acrylic acid, 961.1 g
of a 37.3% by weight sodium acrylate solution, 3.66 g of Sartomer® SR 9035

35 (approximately 15-tuply ethoxylated trimethylolpropane from Sartomer}, 0.256 g of
sodium persulfate, 0.098 g of DAROCURE® 1173 and 0.048 g of IRGACURE® 651
(both photoinitiators from CIBA GEIGY). The glass dish is placed centrally underneath
a UVASPOTL400 T UV lamp (from Dr. Honle GmbH) in a lighting box. The dish is
positioned such that the distance between lamp and liquid surface is 20 cm, which

40 provides a UVA irradiation intensity of about 30 mW/cm? The dish is irradiated under



5 ended when no further change in pressure is observed. The reaction m xture
is then stiAFr®#TRor a further 30 min at about 150C. After purging wth
inert gas and cooling down to 60C, the catalyst is separated off by
addi ti on of sodi um pyrophosphate and suRsequent filtration. 10 Exanple 2
Exanple 1 is repeated using 66 g of isopropylidenegiycerol. Exanple 3 15
917 parts ofthegemopditiong tor abgd-12upnytest Avvgpsuingaridition polymerization reaction

i sopropy! i deRfipetatBlelses P800S ik anPfipréwimamlys 4 bmahRk BréyRhddegdnight h 150
parts of water a]_I;ld]S g rr&ﬁ}iodct $H|flél‘lc cid gnd esdt.erlglg(ﬂ,,.vmhﬁ 21&5 parts
of acrylic durgoramcpechmpydtiad by ieant ofa msalgndsr. dred ol 60y iR adtielat ol o
added are 3 cgylatipnodrying gabigel awved wsing astuliyacestrifiuga) mill. The 1156800 wnpsievs/| 20
phosphi t ¢ anfgcforpi@thertitolBiegophosphorous acid. 29 parts of water are renoved
before the entrainer is renoved by vacuumdistillation. The product is
purified using a K300 filter. Exanple 4 25 Exanple 3 is repeated using 800

parts of an Exgpwed® mately 20-tuply ethoxyl ated isopropylideneglycerol (as
per Exanple 2). Conparative exanple 30 A Petri dish made of gl ass and havi ng

a rim hei ght. of . ' r 8 m.i ed with a
sol ution prJ&%rcgﬁ%?’lr'\gt'gégép@bgt%eire\?’ggigglrpg} #é&i%ﬁlfgﬁ?%H%{Og(lfﬁ%l%&?g%ggfyof t he

fol | owi 1§ cdongiesthexyated Aomgthyipipigpase triacrylgtedag periexample 3acid, 961.1 g of a
37.3% by wei ght sodium acrylate solution, 3.66 g of Sartomer(r) SR 9035 35
(appr oxi mat %x& B uply ethoxyl ated trinethyl ol propane from Sartomer), 0.256
g of sodiumpersulfate, 0.098 g of DAROCURE(r) 1173 and 0.049 g of

| RGACURE(r) 651 (both photoinitiators from ClBA CEIGY). The glass dish is

pl aced cent rinelcpmpacktive eairpleds kpaSiRIUsing40L8 Jartdof spprox(rhatem20rtuplidonl e GrbH)
in a lighti | Iy $i Lt hat the di stance between
| anp anglsl [ gﬁ? %}sht?r lgggcq@g%&éar%m%}(éﬁﬁbj%x%ﬁ@\% @és a UVA irradiation
I ntensity of about 30 mMWcnR. The dish is irradi ated under PF 54672 31
t hese condi tTeshmethods about 12 mi nutes. An ensuing addition polynerization
reaction

To determine the quality of surface crosslinking, the dried hydrogel may be tested

20  using the following test methods:
Centrifuge Retention Capacity (CRC)

This method measures the free swellability of the hydrogel in a teabag. 0.2000 +
25 0.0050 g of dried hydrogel (particle size fraction 108-850 um) are weighed into a
teabag 60 x 85 mm in size which is subsequently sealed. The teabag is placed for
30 minutes in an excess of 0.9% by weight sodium chioride solution (at least 0.83 | of
sodium chloride solution/1 g of polymer powder). The teabag is then centrifuged for
3 minutes at 250 G. The amount of liquid retained by the hydrogel is determined by
30 weighing back the centrifuged teabag.

Absorbency Under Load (AUL) 0.3 psi (2070 Pa)

The measuring cell for determining AUL 0.3 psi is a Plexiglass cylinder 60 mm in

35 internal diameter and 50 mm in height. Adhesively attached to its underside is a
stainiess steel sieve bottom having a mesh size of 36 um. The measuring cell further
includes a plastic plate having a diameter of 59 mm and a weight which can be placed
in the measuring cell together with the plastic plate. The plastic plate and the weight
together weigh 576 g. AUL 0.3 psi is determined by determining the weight of the

40 empty Plexiglass cylinder and of the plastic plate and recording it as Wy. 0.900 &



(tenperature rises to 80-90C) gives an approximately 5.5 cmthick gel
cylinder, wWRFcH672s mechanical [y commi nuted by neans of a meat grinder,
dried at 1600 in a through circulation drying cabinet, ground using an
“ultracentrifugal mill. The 150-800 um si gye 5 fraction is then isolated.
Exanple 5 The conparative exanple is repeated using 4.43 parts of
appr oxi mat el0y00%08 efupdyogetiprimingasiymeipantield sizeidisttitutiooi190G0amen)tis theor y| at e
(ast |oerf EXaWi@eﬂ)intoﬁ?@g@x?I&lsEpﬁd%ﬁmﬂéﬁriﬁﬁﬁdﬁr‘é%[@*iﬁlrﬁﬁ dv@iloﬁ.tats%ﬂmaﬁ% ntg 4-( 28
parts of apptoxina =t upl y. monoet hoxyl at’e cerol. triacrylate (as
per Exanpl e > e?fS'?E‘Ls5?‘%%?-%&%&‘1%"’&%‘5&5:11?]‘%%fﬁﬁ}{'?jﬁiﬂ"l&?g’ %‘F%quﬁﬁ‘?ecyﬁné{er'
crossl i nki ndhe emtise gnit isoveiglhrdand theaeight is reserded ag Va She weigheisithen paced) t est
met lhf)dg; lscterunrt?é pgeticfﬁhmmm?l@aiga?'sb ind6fA) cefithie filtei Hlae fz@aﬁo 2 CUTETEY rL ree
swellability . . . . e
hydr ogel (paarn ? ioc'hggrs_l )z{gfsﬁ E%b:? I:_ag%@TdE? &Ie f%ngﬁ?ﬁﬁ%@mﬁhﬁgﬂ%ﬂ@%ﬁ@ 60 x
85 nmm i n si 29 mmiie Reiost anghsisfiniant 0195 by weight sadiemchlongeg splutien isdettpdused 30
; giggt Ies ]icn adsrdtgéeeﬁscetﬁf_tﬁh Rfgid t_)wlblﬂefltwitm?é ﬂltﬁr@kﬁt@éﬁrﬂ&eam{mUiT L s?ﬁé%é efast

: o m . ut i on nmet r). ag is
then centri f%ﬁ ﬁlgar ga?é gélhgﬁﬁﬁgé' éf&fg@% gaﬁggémm&&ﬁg%réﬂ? 3%&@?}}1% by
t he hydri8@gelporasige {S&HPHaR §chwarzand feorp Michigichack Schill)desubseauerdly plased £9.
/;btsor bency helesrakaslate Athe Pléx@idsicyknder BortaihingMydrogaBidfhing g@wﬁrﬁme?

eterm ni ng . i C r i erna
di anet er an&)%d%tﬁpﬁ?%gipgaﬁ?gﬁ%%i g. ‘3‘2?"9’ %M%@%@BQS%%S!%W Eerfglpde is a
st ai nl ess st@8dningiesyat the end of hisnenigdathmesmplate unibis remoyed frore thaflltenpapgy cel |
I,\E'H Eer i B(dndldﬁ@ Petﬁmiﬁsaﬁccswsaq@dﬂmm?igmdé adrROW fedm B Praxigiass eylineérght

ich c ; 1 ate.
The. pl adti o TEERdest %A'é%@ﬁ“ﬁé SR ol SRE Vst g AR bR
det ermi ned Hataandiha weigkt rerrtadagMe- of the 40 enpty Plexiglass cylinder and
of the plastic plate and recording it as WO. 0.900 PF 54672 32 0.005 g of

hydr ogel _fOrmﬁqgag%é{ﬂg{eg(ggq@%ﬂbﬁméieéﬁ st ri bution 150-800 pm) is then

wei ghed into t vyl nde distributed very uniformy over the
stainless steel sieve bottom The plastic plate is then carefully placed in
t he Pl exd0gl a4 eglpshidés] = We-Wal[Wa-Wl

Extractables

The 16 h extractables value is determined similarly to the description in
25 EP-A-0811636 at page 13 line 1 to line 19.

The properties obtained for the hydrogels are summarized in the table which follows:

CRC AUL (0.3psi} | Extractables [%)]
[9/g]

Comparative example | 42.0 7.9 16.3

Example 5 38.6 6.9 12.6

Example 6 38.8 6.1 13.4

30 It will be readily apparent to any person skilled in the art that the inventive crosslinkers
when used in the same amount in equimolar terms provide superior crosslinking, as is
shown by the low extractables in particular.



the entire unit i.s weighed and the weight is recorded as Wa. The weight is
t hen pl aced RE 167¢nhe plastic plate in the Plexiglass cylinder. A ceramc
filter plate 120 nmin dianeter and O in porosity is then placed in the
mddle of a Petri dish 120 nmin dianeteggand 30 mmin hei ght and
sufficient 0.9% by wei ght sodiumchloride solution is introduced for the
surface of tMeCRIuid to be level with the filter plate surface without the
surface of the filter plate being wetted. A round filter paper 90 mmin

di aneter and z i i cﬁ&%, chl ei cher &
Schi |1) isqéubggg]tﬁén% yj%fﬁggﬁmgh@ﬁé%%era %%%éE%Eéwg??gl ass

cyl i nder containing hydrogel -form ng polyner is then placed with plastic

pl ate and wei ght on top of thHe filter paper and left there for 60 m nutes.
At the end of this period, thHe cofiplete uhit is remfyed fromthe filter
paper and the Petri dish and subsequently the weig is renoved fromthe
Pl exi gl ass cylinder. 15 The |PI assOsyl i c i nigrg swol | entthydr ogel
is wei ghed together with the |plastic]] pl at @ and|t#he weight recorded as Wb.
AUL was cal cul ated by the fol|l ow ng Hquat| on: o AUL 0.13 psi [g/g] =
[W-WA] /[Ws WO] Extractable§ The 160h extractabl es valRie i s determ ned

simlarlyg to the descriptiontn 25 EP- 811 636 at page 13 line 1 to line
19. The properties obtained for the hydrogels are summari zed in the table
whi ch fol |l ows: UL (0.3psi)Extractables [%4 [g/g] Conparative

exanpl e42. 07. 915. r anpl e 538.66.912. 6 Exanple 638.86.113.4 30 It will be
readily apparent to any person skilled in the art that the inventive
crosslinkers wiRn iskgdrogertdremstiy anount in equinolar terns provide
superiorgcrosslinking, as is shown by the | ow extractables in particular.

PF 54672 W claim 33 1, (Meth)acrylic esters of nonoal koxyl at ed pol yol s of
the general forful a'ﬁafﬁnﬁeger}m%a?toé.

m is an integer from 1 to 100,
15 A is C3to Cy alk{n+1)yl or C; to Cyp heteroalk(n+1)yl, and

B represents identical or different radicals selected from the group consisting of

PN

20
where * identifies the positions of attachment.

2.  (Meth)acrylic esters of monoalkoxylated polyols of the general formula | as per
claim 1 where



A .0L (I) where_ R1 is hydrogen or nethyl, 10 nis an integer from2 to 5,
mis an int &§e34672om 1 to 100, 15 Ais C3 to C20 al k(n+l)yl or C3 to C20
_heteroal k(n+1l)yl, and B represents identical or different radicals selected
fromthe group consisting of *---~O,* 2Q,where * identifies the positions
of attachment. 2. (Meth)acrylic esters of nonoal koxyl ated polyols of the
general formul aR' a# herogenogimethylwher e PF 54672 34 R is hydrogen or
methyl, n 2or3, 5 mis an integer from2 to 50, A C3 to C10 al k(n+1)yl,
and B repr esentg idgrgi,iscal or different radicals selected fromthe group
consisting of 10 whére * identifies the positions of attachnent. 15 3.
(Meth)acrylic esters of nonoal koxyl ated polyols of the general fornmula | as
per clabm 1 whete 8 an iptdgedfrogento®o, rethyl, 20 nis 2, mis an integer
from3 to 30, Ais C3to C6 alk(n+l)yl, and 25 Bis 30 where * identifies
the positions of attachnent. 4. (Meth)acrylic esters of nonoal koxyl at ed
pol yol s of the denefaftc EordlnyIW. 88dper any of claims | to 3 in which
- formula the polyol is glycerol.

B represents identical or different radicals selected from the group consisting of
10

where * identifies the positions of attachment.

15 3. (Meth)acrylic esters of monoalkoxylated polyols of the general formula | as per
claim 1 where

R' is hydrogen or methyl,
20 n is 2,
m is an integer from 3 to 30,

A is C;to Cgalk(n+1)yl, and
25

‘ */\/o\ Y
30 where * identifies the positions of attachment.

4.  (Meth)acrylic esters of monoalkoxylated polyols of the general formula | as per
any of claims 1 to 3 in which formula the polyol is giycerol.



PF.54672 35 5. A process for preparing the (neth)acrylic esters of
nonoal koxy| &Fc?R6I8l yol s as per any of claims 1 to 4, conprising the steps of
~a) hydrolyzing the partially protected nonoal koxyl ated polyol in the
presence 5 of at |east one hydrolysis cgtal yst and water, b) reacting the
nonoal koxyl ated polyol with (meth)acrylic acid in the presence of at |east
one est eri fiSat iAoproeeasdpyrrepaning ¢ (meth)acgic estars pbingnealkealatestpolyaihadi t or
and optionally ¢feranyet@dimazesty g@hﬁ.ggiﬁg){h\é%pst@ formthe (nmeth)acrylic
ester of the nonoal koxyl ated polyol, it being possible to carry 10 out b)
In the sane reactor as g) c% optionally renoving fromthe reacti on m xture
some or all of groryzingdherpartially protectadimenpaliseerylated poivel inghte pegsence
optional Iy neutr al i of abeastonedgdtolysis catalysiaad waterwhen a sol vent was used,

optionally renoyyn Iy 'p%ffd I = o ner

cgnt ai ni n)g; a co\p{)jgl 3@%@%3{&! r‘é?@éa&%ﬁ@@e}d SS |I M@r‘%@ﬁ'@%&?&ﬁé’f? ?’gfc’rm e\a/t I

according to any of StPHPas opeestesification calalyst aad of afleast epa PPMECEZAOR! i nked

- swel | abl e hydr ogel - firdhisiion gneb optiomaits ofas watkr-akzestramthg sohenatafofim thehi ch

conprises pol yneri zi ] F o =W id noner,
(AR mashﬁ@ IKRTB IR it ARM folcaff

optional |y at |east ‘one’ Lht er nonoet eni ta urisatu conpound, at
| east on@ (et h) acr PUIR) BRN&FarR8 reasiob 8B BYxyl ated” pol yol's, at |east one
free-radical inic}i atoptiorsaiig rerpovinmibinthe renctiert mbdwretsomer gifl af thengptebase, and

optionally the reactksandmh %) Huhn@Bh@brstbrlp§i N9 postcrosslinked, dried 25 and
brought to the dgsire rei’ | 8. The use of crosslinked swellable

tic ei nﬁée' .
hydr ogel - f or mi ng pol%p y peuteglizingdhe reaction,Mixtge. f or manufacturing a hygi ene
article. 30 9. A)hygienea suiventvas oserhoptionally serooving thiswabentwel | abl e
hydr ogel1-5f orm ng polymer as clained in claimb®é.
6. Swellable hydrogel-forming polymer containing a copolymerized internal

crosslinker of the general formula | according to any of claims 1 to 4.

7. A process for preparing crosslinked swellable hydrogel-forming polymers as
20 claimed in claim 6, which comprises polymerizing an aqueous mixture comprising
a hydrophilic monomer, optionally at least one further monoethylenically
unsaturated compound, at least one {meth)acrylic ester of monoalkoxylated
polyols, at least one free-radical initiator and optionally also at least one grafting
base, and optionally the reaction mixture obtained being postcrosslinked, dried
25 and brought to the desired particle size.

8.  The use of crosslinked swellable hydrogel-forming polymers as claimed in claim 6
for manufacturing a hygiene article.

30 9. A hygiene article comprising a crosslinked swellable hydrogel-forming polymer as
claimed in claim 6.



