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&0 25 postcrosslinking by spraying a crosslinker onto the foamed
material or immersing the foam therein and heating the
crosslinker-laden foam to a higher temperature. The foams are
used for example in hygiene articles to acquire, distribute and
store body fluids.

30
WO-A-97/31600 discloses an absorber element for use in hygigne or
sanitary articles which has a plurality of elements composed of a
superabsorbent foam arranged on a support in a grid pattern at
distances so that the elements in the swollen state touch at

35 their peripheries. It is possible for example for a monomer foam
to be applied to the support in the desired grid pattern and
subsequently polymerized on the support or for separately
produced foam elements to be chemically or physically fixed on
the support in the desired grid pattern. However, the wet

40 strength of the above-described superabsorbent foams is in need
of improvement.

Known superabsorbent fiber is obtainable for example by
neutralizing the carboxyl groups of a hydrolyzed copolymer of

45 isobutene and maleic anhydride with aqueous sodium hydroxide
solution to 20 - 80%, adding a bifunctional compound capable of
reacting with the nonneutralized carboxyl groups of copolymer, eg




PF 53979 2 ppropytene gl ycol or ethanol am ne, and then substantially

renmoving the water fromthe solution to | eave the solution with a solids

content of 45% This solution is subsequently spun into fiber. The fiber
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25 invention by superabsorbent foam comprising superabsorbent
synthetic fiber and/or natural fiber selected from the group
consisting of apple fiber, orange fiber, tomato fiber, wheat
fiber and/or cat fiber. Such foam is obtainable by foaming a
polymerizable aqueous mixture comprising at least 50 mol%

30 neutralized acid-functional monoethylenically unsaturated monomer
or at least one basic polymer, crosslinker, superabsorbent fiber
and at least one surfactant and subsequently polymerizing ahd/or
crosslinking the foamed mixture.

35 The present invention also provides a process for producing
superabsorbent foam having improved wet strength, which comprises
foaming a crosslinkable aqueous mixture comprising at least
50 mol% neutralized acid-functional monocethylenically unsaturated
monomer or at least one basic polymer, crosslinker,

40 superabsorbent synthetic fiber and/or natural fiber selected from
the group consisting of apple fiber, orange fiber, tomato fiber,
wheat fiber and/or ocat fiber and at least one surfactant and
subsequently polymerizing the monomer in the foamed mixture or
crosslinking the basic polymer to form a hydrogel foam.

45
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are known fromthe cited prior art references EP-B-0 858 478 page 2 |ine
55 to page 18 line 22, WD A-99/44648 and WO A- 00/ 52087 page 5 line 23 to
page 41 line 18. The knovvn processes cgrrprl se 5initially foam ng an
aqueous m xture which co I ses for mpl e a) from10 to 80% by wei ght of
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N-vinyl - N'e&ﬁﬁ@éﬂﬂ%&@&}dgéégHﬁﬂzss§§87§he mixture to atmospheric. This
25 provides a flowable foam which can be filled into molds or cured
on a belt. Curing is effected by addition polymerization when
acid-functional monomers, optionally other monoethylenically
unsaturated monomers and crosslinkers are used and by
crosslinking when basic polymers are used.
30
Basic polymers ;
Useful basic polymers include for example polymers containing
vinylamine units, polymers containing vinylguanidine units,
35 polymers containing dialkylaminoalkyl(meth)acrylamide units,
polyethyleneimines, ethyleneimine-grafted polyamidoamines and
polydiallyldimethylammonium chlorides.

Polymers containing vinylamine units are known, cf

40 Us-A-4,421,602, US-A-5,334,287, EP-A-0 216 387, US-A-5,981,689,
WO-A-00/63295 and US-A-6,121,409. They are prepared by hydrolysis
of polymers containing open-chain N-vinylcarboxamide units. These
polymers are obtainable for example by polymerizing
N-vinylformamide, N-vinyl-N-methylformamide, N-vinylacetamide,

45 N-vinyl-N-methylacetamide, N-vinyl-N-ethylacetamide and




4 N vinyl pppid%pei de. The nononers nentioned can be pol ynerized either
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acrylates can be used in the formof the free bases, in the formof their
salts w th vsefirlalcazbbgigl BriEstasshyde obidtberrcdenived] freowl §lydalsaord or
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di net hyl ani dbettiipllaminbathyl amthacrylate, dimethylaminopropyl acrylate,
dimethylaminopropyl methacrylate, diethylaminopropyl acrylate,
dimethylaminobutyl acrylate and diethylaminobutyl acrylate. The

30 basic acrylates can be used in the form of the free bases, in the
form of their salts with mineral acids such as hydrochloric acid,
sulfuric acid or nitric acid, in the form of their salts with
organic acids such as formic acid, acetic acid, propionic acid or
sulfonic acids or in quaternized form. Useful gquaternizing agents

35 include for example dimethyl sulfate, diethyl sulfate, methyl
chloride, ethyl chloride or benzyl chloride.

Useful comonomers further include amides of ethylenically
unsaturated carboxylic acids such as acrylamide, methacrylamide
40 and also N-alkylmonoamides and -diamides of monoethylenically
unsaturated carboxylic acids having alkyl moieties of 1 to 6
carbon atoms, for example N-methylacrylamide,
N,N-dimethylacrylamide, N-methylmethacrylamide,
N-ethylacrylamide, N-propylacrylamide and tert-butylacrylamide
45 and also basic (meth)acrylamides, for example
dimethylaminoethylacrylamide, dimethylaminoethylmethacrylamide,
diethylaminoethylacrylamide, diethylaminoethylmethacrylamide,
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least one N-vinylcarboxamide, and

25 - from 5 to 95 mol%, and preferably from 10 to 50 mol% of other
monoethylenically unsaturated monomers copolymerizable
therewith

in copolymerized form. The comonomers are preferably free of acid
30 groups.

To prepare polymers containing vinylamine units, it is preferable
to start from homopolymers of N-vinylformamide or from copolymers
obtainable by copolymerizing

35
- N-vinylformamide with
- vinyl formate, vinyl acetate, vinyl propionate,
acrylonitrile, N-vinylcaprolactam, N-vinylurea,
40 N-vinylpyrrolidone or C;-Cg-alkyl vinyl ethers

and subsequently hydrolyzing the homo- or copolymers to form
vinylamine units from the copolymerized N-vinylformamide units,
the degree of hydrolysis being for example in the range from 5 to
45 100 mol% and preferably in the range from 70 to 100 mol%. The
hydrolysis of the above-described polymers is effected according
to known processes by the action of acids, bases or enzymes. When
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30 25°C and at a polymer concentration of 0.5% by weight).

The polymers containing vinylamine units are preferably used in
salt-free form. Salt-free agueous solutions of polymers
containing vinylamine units are preparable for example from the

35 above-described salt-containing polymer solutions by
ultrafiltration using suitable membranes having molecular weight
cutoffs at for example from 1000 to 500 000 dalton and preferably
at from 10 000 to 300 000 dalton. Similarly, the hereinbelow
described aqueous solutions of other polymers containing amino

40 and/or ammonium groups can be cobtained in salt-free form by
ultrafiltration.

Similarly, derivatives of polymers containing vinylamine units
can be used as polymers forming basic hydrogels. For instance,

45 polymers containing vinylamine units can be subjected to
amidation, alkylation, sulfonamide formation, urea formation,
thiourea formation, carbamate formation, acylation,
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pol y(di met hy =k aTERrkYPEEF y| ani de)s are known from US-A-5,962,578. 40
Useful basic polynmers further include polyethyl enei m nes, whi ch are

prepar abl e Ggs X FaR! eh@ypm:laﬂeﬁbﬂaéf q&a;quneeg W&tﬁéle-laﬁbaﬁbiﬁb LRg4eous

sol ution |np$ eq:rsegggg I_Qflrg,qluged §&m O@orrpounds acids or Lewis acids

ﬁ?l?lgﬁt hé& ?kgn ¢t Xf:riiqgﬁg?ac amldes. %mEBhéﬁsqﬁﬁ?%ieBLrEEgto 2
suc polymers include for example dlmethy1am1noethylacrylam1de,
dimethylaminoethylmethacrylamide, dimethylaminopropylacrylamide,
dimethylaminopropylmethacrylamide, diethylaminoethylacrylamide,
diethylaminoethylmethacrylamide and diethylaminopropylacrylamide.

30 These monomers may be used in the form of the free bases, as
salts with inorganic or organic acids or in quaternized form in
the polymerization. They may be free-radically polymerized to
homopolymers or together with other copolymerizable monomers to
copolymers. The polymers contain for example at least 30 mcl% and

35 preferably at least 70 mol% of the basic monomers mentioned.
Water-absorbing basic polymers based on
poly(dimethylaminoalkylacrylamide}s are known from
us-a-5,962,578.

40 Useful basic polymers further include polyethyleneimines, which
are preparable for example by polymerization of ethyleneimine in
aqueous solution in the presence of acid-detaching compounds,
acids or Lewis acids as a catalyst. Polyethyleneimines have for
example molar masses of up to 2 million and preferably from 200

45 to 1 000 000. Particular preference is given to using
polyethyleneimines having molar masses from 500 to 750 000. The
polyethyleneimines may optionally be modified, for example



45 to 1 000pPOB39Rarticul ar preference is given to using

pol yet hyl enei m nes havi ng nol ar masses from 500 to 750 000. The

pol yet hyl enei mi nes may optionally be nodified, for exanple PF 53979 8

al koxyl ated, al kylated or am dated. They may al so be subjected to a

M chael additjon or a Strecker synt hesi’s. The pol yet hyl enei m ne

deri vati ves2bkRENiatisde ehkylarpdipe pRnidatiede Theyunamslsasbe sykilesvedstsor
preparing wat ichdsdordidnyidmsic apSkyecker synhetis. [Tl poppeynElesefimihder

i ncl ude et hybeneiviives- behitthlePehyasblaaid Negewykd Glxede gbtwidiabl e for
cxampl e O, BRIARIN Nx Pegeiny ePChuinollih RELYCTgRepR SUSEqUeNt Y

grafting am nes “ar ai ned for
exanpl e by 10 reacting dicarboxylic aC| ds having 4 to 10 carbon atonms with
pol yal kyl enBpefylaiasds pohyrsns dyrshen wrelydsi ethylengjonnatroraftied the

nol ecul e. Egahydreisicamidesardioboh ateashiksi mabdesB6L | exampdei By comiemiséngci d,

adi pi c_aci ddlélilbﬁcﬁ{yllﬁ.caﬁbﬂds SHR® be1pshthesS %Bacéﬁbsé%ﬁiegtifidgfﬁt%ﬂﬁt pathc

o018 ey et iy Lo o Pt 6 S £ Lepore o
pol yal kyl 8n€5%‘F %é-gar{’glgf ¢ aﬁ&ld?gq‘? ’@népBPy%\%‘i‘PéEanEF‘?f&% Wi exanpl e

di et hyl enet Ppmwlenﬁppbrﬁw@ﬁepemamm 3t sor hethadienapenegen meoms in

di propyl enethé amlesuler i prampllesnefedicaibuxy120 adivxaret byteneld iaedtpe,
am nopr opy! ﬁate/icer&qkaarrwﬂp?@%ual sam&mrcoaxhst hyliengdi aB1 @8 sebacREepar e
pol yani doanhpeg- ardd'gerd 'auidac%od@esqgfaa&ye' %:yegﬁgg'yam ragare°

era ures in

heat ed tg ﬂ‘?ar ati ve Qg)iy

the range>f PRI THXE b‘r? r PEY\H%@ anaPﬂelll']‘fr‘r’d@efP%H‘iLS'ﬁx?Br?%
1800C. The Rﬁt%rphﬁﬁﬁfwm%ftH@YééﬁY%%nQﬁomleeﬁdmlon is renoved from
t he syst em pdhgs orideepal yaminesy ioplude aidry eabhsple Wildtihy@ehett A ReQr

Iaf:t alrrE |Of eai@m%dnetaer&ﬁld@,vhagréeitwl%neg.eh@&nlﬁl 0B Tge aﬁ?unt of |
pol yal ky eng RE" +79hE0p er?et LG Ré(y ic acid is for exanple
SIRR Y Pttty

th fted
Wth et L?/F‘eﬁt? VHhRetr LRy PR OPYL St Rl ST AR {81 ol o i 1

the pr esencBlsﬂlwr§§Yé?ﬂBéWn§daémH%eSli'@hPéT§P§¥# fRtliyamadpamireshotba
trifluori deditémbotyddcabcids amdapplealkylengpolipadiids aCenpeatrss toof this

kind are deasﬁp&aeaﬁtwalPEhﬁgr% e8ibufsy, e%2MBken @tHS%éHbeMx@sp%yﬁers
further i ”CL 1%% Bllnoi‘z”d e %9&?'& gef89+]l¥§{n %H?a”:‘?& i‘?d’

opt i onal diié]d %1‘ een ég pr.ror,to any
crossl i n s‘l’q OLPRS IJéh i ABYHT R o??%ﬁ%r’rf’ﬂe% are

wat er removed from the system The condensation may optlonally also

utilize lactones or lactams of carboxylic acids having 4 to 8
carbon atoms. The amount of polyalkylenepolyamine used per mole
of a dicarboxylic acid is for example in the range from 0.8 to

30 1.4 mol. These polyamidoamines are grafted with ethyleneimine.
The grafting reaction is carried out for example in the presence
of acids or Lewis acids such as sulfuric acid or boron ‘
trifluoride etherates at for example from 80 to 100°C. Compounds
of this kind are described in DE-B-24 34 816 for example.

35
Useful basic polymers further include the optionally crosslinked
polyamidoamines, which may optionally additionally have been
grafted with ethyleneimine prior to any crosslinking. The
c¢rosslinked ethyleneimine-grafted polyamidoamines are water

40 soluble and have for example an average mclecular weight from
3000 to 2 million dalton. Customary crosslinkers include for
example epichlorohydrin or bischlorchydrin ethers of alkylene
glycols and polyalkylene glycols.

45 Useful basic polymers further include polyallylamines. Polymers
of this kind are obtained by homopolymerizing of allylamine,
preferably in acid-neutralized form, or by copolymerizing
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000 000. Thenhao!4y el /goof epdlyeflebBeonpteous solution is for exanple from
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40 Grossl kngx%fe I%dcgn¥eétpél%e%go¥lelc u ecyoq?rgeps?séocnt%gln ng\?:l.r{y amine

units, polyvinylguanidines and polyethyleneimines. Examples
thereof are:

vinylamine homopolymers, 10-100% hydrolyzed polyvinylformamides,

30 partially or completely hydrolyzed copolymers of vinylformamide
and vinyl acetate, vinyl alcohol, vinylpyrrolidone or acrylgmide
each having molar masses of 3000 - 2 000 000 and also

polyethyleneimines, crosslinked polyethyleneimines or amidated
35 polyethyleneimines which each have molar masses from 500 to

3 000 000. The polymer content of the agueous solution is for

example from 1 to 60%, preferably from 2 to 15% and usually from

5 to 10% by weight.

40 Crosslinkers

To convert the above-described basic polymers into
water-absorbing basic polymers, they are reacted with at least
one crosslinker. The basic polymers are usually socluble or

45 readily dispersible in water. Crosslinking is therefore mainly
carried out in an aqueous medium. Preference is given to using
aqueous solutions of basic polymers that have been desalted, for
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25 (9) di- and polyaldehydes and di- and polyketones.

Preferred crosslinkers (1) are for example the bischlorohydrin
ethers of polyalkylene glycols described in US-A—4 144 123.
Phosphoric acid diglycidyl ether and ethylene glycol diglycidyl
30 ether are also suitable.
Further crosslinkers are the products of reacting at least ‘
trihydric alcohols with epichlorohydrin to form reaction products
having at least two chlorohydrin units, polyhydric alcchols used
35 being for example glycerol, ethoxylated or propoxylated
glycerols, polyglycerols having 2 to 15 glycerol units in the
molecule and also optionally ethoxylated and/or propoxylated
polyglycerols. Crosslinkers of this type are known from
DE—A—2 916 356 for example.
40
Useful crosslinkers (2) are a,w- or vicinal dichloroalkanes, for
example 1,2-dichloroethane, 1,2-dichloropropane,
1,3-dichlorobutane and 1,6-dichlorchexane.

45
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Useful halogen-free crosslinkers of group (4) include reaction

20 products prepared by reacting ethyleneimine with dicarboxylic

esters completely esterified with monohydric alcohols of from 1

to 5 carbon atoms. Examples of suitable dicarboxylic esters are

dimethyl oxalate, diethyl oxalate, dimethyl succinate, diethyl

succinate, dimethyl adipate, diethyl adipate and dimethyl

25 glutarate. For instance, reacting diethyl oxalate with

ethyleneimine gives bis[p—(l—aziridino)ethyl]oxalamide.

Dicarboxylic esters are reacted with ethyleneimine in a molar

ratio of 1: at least 4. The reactive groups of these crosslinkers

are the terminal aziridine groups. These crosslinkers may be

30 characterized for example with the aid of the formula:
N ﬁ ﬁ Ni]
\ AV
I::“/A\V/L c——iCHzm__c—_T

H

35

where n is from 0 to 22.

40 Illustrative of crosslinkers (5) are ethylene carbonate,
propylene carbonate, urea, thiourea, guanidine, dicyandiamide or
2—oxazolidinone and its derivatives. O0f this group of monomers,
preference is given to using propylene carbonate, urea and
guanidine.

45
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product s ofdh@r%ﬂYdeaﬁhyéI@mJer@:wtﬁhpﬁowm%ﬂ:ﬁéﬂw*‘am nes 35 having a nol ar
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are preférably co’ﬁ%’%ﬁ'ﬁn 8f1 the ¥ SFCETD 1A PR2)n p z g 00 OH
PF 53979 13
- esters of monoethylenically unsaturated carboxylic acids,
- amides of monoethylenically unsaturated carboxylic acids,
25 and

- anhydrides of monoethylenically unsaturated carboxylic
acids.

30 These reaction products and their preparation are described in
EP—A—873 371 and are expressly mentioned for use as crosslipkers.

Particularly preferred crosslinkers are the therein mentioned
reaction products of maleic anhydride with o,w—polyetherdiamines
35 having a molar mass of from 400 to 5000, the reaction products of
polyethyleneimines having a molar mass of from 129 to 50 000 with
maleic anhydride and also the reaction products of
ethylenediamine or triethylenetetramine with maleic anhydride in
a molar ratio of 1: at least 2.
40
Crosslinkers (6) are preferably compounds of the formula

00
HOGX [( CH_,_)m EI;E(CH,)II z]q \\0/_0>/—0H




where X, Y,PF 53079NH and Y is additionally CH2 5 m n=0- 4p, q =20 -
45000 whi ch are obtai nabl e by reacting pol yet herdi am nes, 10

et hyl enedi am ne or pol yal kyl enepol yam nes with nal ei ¢ anhydri de. Further
hal ogen-free crosslinkers of group (7);f@re at |least dibasic saturated
carboxylic acids such as dicarboxylic acids and also the salts, diesters
and di ani de¥0e%S iXred 1t ReFefr W These 15 conpounds may be characterized
for exanple by neans of the fornmula X-CO (CH2) n-CO X 20 where X= OH,
OR1, N(R2)2 Rl= &nd @ZsalakdlitidtA ly, CE; - C22-al kyl and 25 n= 0-22. As
wel | as dicarboxylic acids of the abovenentioned fornula it is possible
to use, fgr exanp&e,nqpquﬁgylenicalIy unsaturated 30 di carboxylic acids
such as maleic acid or itaconic acid. The esters of the contenplated

di carboxylic acids are preferably derived from alcohols having from1l to
4 carbon atons. ERanpled -of58% t abl e di carboxylic esters are di nethyl
oxal ate, diethyl oxalate, diisopropyl oxal ate, dinethyl succinate,
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substitutedgng %arboxylic acids and their esters such as tartaric acid
PF 53979 14 (D, L-formand as racemate) and also tartaric esters such as
di met hyl tak+C@t(@mng-ab-et hyl tartrate. Exanples of suitable dicarboxylic
anhydrides are maleic 5 anhydride, itaconic anhydride and succinic
anhydri dgg &ly= HOSSRI N $,(7) further include for exanple dinethyl
mal eat e, d#@%%yl ng@éa§% bﬁﬁkhﬁﬂeic aci d. The crosslinking of

am no- cont ai ni ng conpounds with the aforenentioned crosslinkers
Rl= C1-Caz-alkyl,

R2
25
n= 0-22.

H, C;-Cz;-~alkyl and

As well as dicarboxylic acids of the abovementioned formula it is
possible to use, for example, monoethylenically unsaturated

30 dicarboxylic acids such as maleic acid or itaconic acid. The
esters of the contemplated dicarboxylic acids are preferably
derived from alcohols having from 1 to 4 carbon atoms. Exambles
of suitable dicarboxylic esters are dimethyl oxalate, diethyl
oxalate, diisopropyl oxalate, dimethyl succinate, diethyl

35 succinate, diisopropyl succinate, di-n-propyl succinate,
diisobutyl succinate, dimethyl adipate, diethyl adipate and
diisopropyl adipate or Michael addition products which contain at
least two ester groups and are formed from polyetherdiamines,
polyalkylenepolyamines or ethylenediamine and esters of acrylic

40 acid or methacrylic acid with, in each case, monohydric alcohols
of from 1 to 4 carbon atoms. Examples of suitable esters of
ethylenically unsaturated dicarboxylic acids are dimethyl
maleate, diethyl maleate, diisopropyl maleate, dimethyl itaconate
and diisopropyl itaconate. It is also possible to use substituted

45 dicarboxylic acids and their esters such as tartaric acid
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free-raditaf b‘f% b of anhydri des such as maleic anhydride in an

i nert solvent such as toluene, xylene, 40 ethyl benzene, isopropyl benzene or
sol vent m xTheest Bastddibasiec sednopbey mardboxydpol aqiales off chesslinkgrnhydri de
are suitabl elag®r(7)exaephée chpolexampie Ofriacayli €etwdchracy bt edccidsnbydni de
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are copol yngpgeraxdf daekhiamfia and, agindtiny1eatispse faid @XBERYE adipate.
hydroxyetzlgyl acrylate or nethyl acrylate, the nolar ratio of acrylam de and

acrylic éSter varyi n%in the range from90; 10 to 10:90. Beii des .
Useful ‘crosslinkers of group (7) further include polycarboxylic

acids obtainable by polymerizing monoethylenically unsaturated
carboxylic acids, anhydrides, esters or amides. Examples of
suitable monoethylenically unsaturated carboxylic acids are

30 acrylic acid, methacrylic acid, fumaric acid, maleic acid and/or
itaconic acid. Examples of useful crosslinkers are accordingly
polyacrylic acids, copolymers of acrylic acid and methacryllc
acid or copolymers of acrylic acid and maleic acid. Illustrative
comonomers are vinyl ether, vinyl formate, vinyl acetate and

35 vinyllactam.

Further useful cresslinkers (7) are prepared for example by
free-radical polymerization of anhydrides such as maleic
anhydride in an inert solvent such as toluene, xylene,

40 ethylbenzene, isopropylbenzene or solvent mixtures. Besides the
homopolymers, copolymers of maleic anhydride are suitable, for
example copolymers of acrylic acid and maleic anhydride or
copolymers of maleic anhydride and a C;— to Cip—olefin.

45 Examples of preferred crosslinkers (7) are copolymers of maleic
anhydride and iscbutene or copolymers of maleic anhydride and
diisobutene. Copolymers containing anhydride groups may
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derived from alcohols of 1-22, preferably of from 1 to 18, carbon

atoms. The amides are preferably unsubstituted, but may bear a

C1~C3z-alkyl substituent.

30
Preferred crosslinkers (8) are acrylic acid, methyl acrylate,
ethyl acrylate, acrylamide and methacrylamide. '

Useful halogen-free crosslinkers of group (9) include for example

35 dialdehydes or their hemiacetals or acetals as precursors, for
example glyoxal, methylglyoxal, malonaldehyde, succinaldehyde,
malealdehyde, fumaraldehyde, tartaraldehyde, adipaldehyde,
2-hydroxyadipaldehyde, furan-2,5-dipropionaldehyde,
2—formyl-2,3-dihydropyran, glutaraldehyde, pimelaldehyde and also

40 aromatic dialdehydes such as, for example, terephthalaldehyde,
o—phthalaldehyde, pyridine-2,6-dialdehyde or phenylglyoxal. But
it is also possible to use homo— or copolymers of acrolein or
methacrolein having molar masses of from 114 to about 10 000.
Useful comonomers include in principle all water-soluble

45 comonomers, for example acrylamide, vinyl acetate and acrylic
acid. Aldehyde starches are similarly useful as crosslinkers.
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component. The surfactants are of decisive importance for forming
and stabilizing the foam. It is possible to use anionic, cationic
or nonionic surfactants or surfactant mixtures which are
compatible with each other. It is possible to use low molecular

30 weight or else polymeric surfactants, and combinations of
different or else similar types of surfactants have been
determined to be advantageous. Examples of nonionic surfactants
are addition products of alkylene oxides, especially ethylene
oxide, propylene oxide and/or butylene oxide, with alcohols,

35 amines, phenols, naphthols or carboxylic acids. The surfactants
used are advantageously addition products of ethylene oxide
and/or propylene oxide with alcohols containing at least 10
carbon atoms, the addition products containing from 3 to 200 mol
of ethylene oxide and/or propylene oxide per mcle of alcchol. The

40 alkylene oxide units are present in the addition products in the
form of blocks or in random distribution. Examples of nonionic
surfactants are the addition products of 7 mol of ethylene oxide
with 1 mol of tallow fat alcohol, reaction products of 9 mol of
ethylene oxide with 1 mol of tallow fat alcohol and addition

45 products of 80 mol of ethylene oxide with 1 mol of tallow fat
alcohol. Further commercially available nonionic surfactants
comprise reaction products of oxo process alcohols or Ziegler
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sul fate qLuﬁnampﬂgedtﬁﬁisﬁﬂaﬁ@ salt of an acid sulfuric ester of a Cj;3/Cis
oxo process alcohol reacted with 106 mol of ethylene oxide, the
triethanolamine salt of dodecylbenzenesulfonic acid, the sodium

30 salt of alkylphenol ether sulfates and the sodium salt of the
acid sulfuric ester of a reaction product of 106 mol of ethylene
oxide with 1 mol of tallow fat alcohol are commercially available
anionic surfactants. Useful anionic surfactants further include
acid sulfuric esters of C;3/C;5 ox0 process alcohols,

35 paraffinsulfonic acids such as Cjs—alkylsulfonate,
alkyl-substituted benzenesulfonic acids and alkyl-substituted
naphthalenesulfonic acids such as dodecylbenzenesulfonic acid and
di-n-butylnaphthalenesulfonic acid and also fatty alcohol
phosphates such as C;5/C;g fatty alcohol phosphate. The

40 polymerizable aqueous mixture can include combinations of a
nonionic surfactant and an anionic¢ surfactant or combinations of
nonionic surfactants or combinations of aniconic surfactants. Even
cationic surfactants are suitable. Examples thereof are the
dimethyl sulfate guaternized reaction products of 6.5 mol of

45 ethylene oxide with 1 mol of oleylamine, distearyldimethyl-
ammonium chloride, lauryltrimethylammonium chloride,
cetylpyridinium bromide and dimethyl sulfate guaternized
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The crosslinkable aqueous mixture may optionally include
thickeners, foam stabilizers, fillers, fibers and/or cell
nucleators. Thickeners are used for example to optimize foam

30 structure and to improve foam stability. As a result, the foam
will shrink only minimally during the polymerization. Useful
thickeners include all natural and synthetic polymers known for
this purpose that substantially increase the viscosity of an
agueous system and do not react with the amino groups of the

35 basic polymers. The synthetic and natural polymers in question
can be swellable or soluble in water. An exhaustive overview of
thickeners may be found for example in the publications by
R.¥. Lochhead and W.R. Fron, Cosmetics & Toiletries, 108, 95-135
(May 1993) and M.T. Clarke, “Rheological Additives” in D. Laba

40 (ed.) “Rheological Properties of Cosmetics and Toiletries”,
Cosmetic Science and Technology Series, Vol. 13, Marcel
Dekker Inc., New York 1993,

Water-swellable or water-soluble synthetic pelymers useful as

45 thickeners include for example high molecular weight polyethylene
glycols or copolymers of ethylene glycol and propylene glycel and
also high molecular weight polysaccharides such as starch, guar
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PF 53979 2(also have the function of a blowing agent. Instead of

hydrocarbons or a mixture therewith, it is also possible to use

optionally chorinated or fluorinated hydrocarbons as a cell

30 nucleator and/or foam stabilizer, for example dichloromethane,

trichlorcmethane, l,2-dichloroethane, trichlorofluoromethang or

1,1,2-trichlorotrifluoroethane. When hydrocarbons are used, they

are used for example in amounts from 0.1 to 20% by weight and

preferably from 0.1 to 10% by weight, based on the polymerizable

35 agueous mixture.

To modify the properties of the foams, the crosslinkable aqueous
mixture may have added to it one or more fillers, for example
chalk, talc, clay, titanium dioxide, magnesium oxide, aluminum

40 oxide, precipitated silicas in hydrophilic or hydrophobic forms,
dolomite and/or calcium sulfate. The particle size of the fillers
is for example in the range from 10 to 1000 pm and preferably in
the range from 50 to 850 um. Fillers can be included in the
crosslinkable aqueous mixture in amounts up to 30% by weight.

45
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to 850 pm abePhihydeng apd (hedeigngbhydnidel50ressugkegnpolyvinylsulfonic
acids, crosslinked polyvinylphosphonic acids and crosslinked

sulfonated polystyrene. The acidic superabsorbents mentioned can

30 be added to the crosslinkable aqueocus mixture either alcne or in
mixture with each other. The acidic superabsorbents used are
preferably particulate polymers of neutralized polyacrylic ;cids
which are lightly crosslinked. The acid groups of the acidic
superabsorbents are preferably neutralized with aqueous sodium

35 hydroxide solution, with sodium bicarbonate or with sodium
carbonate. The neutralization can alsc be effected, however, with
agueous potassium hydroxide solution, ammonia, amines or
alkanolamines such as ethanolamine, diethanolamine or
triethanolamine.

40
The water-absorbing acidic polymers are added in particulate form
to the crosslinkable mixture or preferably to a ready-foamed
crosslinkable mixture. The particles can be used in solid form or
in foamed form. The weight average particle diameter is for

45 example in the range from 10 to 2000 um, preferably in the range
from 100 to 850 pm and usually in the range from 150 to 450 pm.
Superabsorbents having the appropriate particle sizes can be
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of 1:30 and preferably a molar ratlo from 1:4 to 1:20. The
postcrossllnklng of the surface of the anionic superabsorbent
particles is carried out for example at up to 220°C, for example
preferably in the range from 120 to 190°C.

30
The water-absorbing acidic polymers used are superabsorbents in
the form of particles having the above-indicated particle sizes.
When water-absorbing acidic polymers are incorporated into the
crosslinkable agueous mixture, the polymer mixture will include

35 for example from 10 to 90% and preferably from 30 to 70% by
weight of a water-absorbing acidic polymer. The mixture of foamed
basic hydrogel and the optionally foamed acidic hydrogel will
usually include from 40 to 60% by weight of the acidic
superabsorbent.

40
To prepare foams which have a high absorptive ability even for
saline agueous solutions, the basic and acidic superabsorbents
are preferably used in unneutralized form. The degree of
neutralization of the acidic water-absorbing polymers is for

45 example from 0 to 100, preferably from 0 to 75 and usually from 0
to 50 mol%. The water-absorbing basic polymers have a higher
uptake capacity for saline agueous solutions and especially
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Vitacel (r). q*mpxample in the range from 5 to 500 um and preferably 1n the
range from 10 to 300 pum, and fiber length is for example in the
range from 2 to 60 mm and preferably in the range from 6 to
12 mm. The fiber is preferably added to the aqueous polymerizable

30 mixture, but may also be added to the foamed mixture prior to
curing by polymerization of the monomers or by crosslinking.of
the basic polymers. ‘

As well as superabsorbent fiber it is also possible to use

35 natural fiber. Examples of such fiber are fruit fibers such as
apple fiber, orange fiber, tomato fiber, wheat fiber and/or oat
fiber. Such fibers are commercially available. They are for
example on offer from J. Rettenmaier & S&hne GmbH & Co.,
Faserstoff-Werke, D-73494 Rosenberg, under the name Vitacel®. The

40 commercially available natural fibers of the type mentioned are
reported to have the following fiber lengths:

Apple fiber <30 pum to about 1000 um

Orange fiber <35 uym to about 1000 um
45 Tomato fiber <200 pm to about 2000 um

Wheat fiber 30 pm to 300 pm

Oat fiber 35 um to 300 pm.
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thickeners and fillers. As a result, the density, the open-cell
30 content of the foam and the wall thickness of the foam are
readily adjustable to specific values. The agqueous mixture is
preferably foamed at temperatures which are below the boilihg
point of the constituents of the aqueous mixture, for example in
the range from room temperature to 100°C and preferably in the
35 range from 20 to 50°C. However, the aqueous mixture can also be
foamed at temperatures above the boiling point of the component
having the lowest boiling point by foaming the mixture in a
pressuretightly sealed container. The foams obtained are
crosslinkable mixtures which are flowable and stable for a
40 prolonged period. The density of the foamed crosslinkable mixture
is for example in the range from 0.01 to 0.9 g/cm® at 20°C.

Crosslinking the foamed mixture

45 The second step of the process comprises polymerization of the
monomers or crosslinking the basic polymers to form a
water-absorbing basic polymer. The polymerization utilizes for
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thickness to a carrier materlal However, it is also possible to
apply the foam to fluff layers or nonwovens and to impregnate
these materials in such a way that the fluff becomes an integral

30 part of the foam after crosslinking. The foamed agqueous mixture
obtainable in the first process step can also be molded into
large blocks before crosslinking. After crosslinking, the blocks
can be cut or sawed into smaller articles. It is alsoc possible to
prepare sandwichlike structures by applying a foamed aqueous

35 mixture to a support, covering the foam layer with a film, foil,
nonwoven, tissue, woven, fiber or other foam and crosslinking the
sandwichlike structure by heating. However, it is alsc possible,
before or after crosslinking, to apply at least one further layer
composed of a foamed crosslinkable layer and if desired cover it

40 with a further film, foil, nonwoven, tissue, woven, fiber or
other materials. The composite is then subjected to crosslinking
in the second process step. However, it is also possible to
prepare sandwichlike structures having further foam layers of the
same density or different densities.

45
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gr oup Consigtpggﬁqﬁiqygryﬁgpgaining at least two ethylenically unsaturated
double bonds, an initiator, superabsorbent fiber composed of

hydrolyzed and subsequently crosslinked copolymer of iscbutene

30 and maleic anhydride, and at least one surfactant. Further
examples of superabsorbent foam are obtainable when a .
polymerizable agueous mixture is foamed which comprises at least
one basic polymer selected from the group consisting of polymers
containing vinylamine units, polymers containing vinylguanidine

35 units, polymers containing dialkylaminoalkyl(meth)acrylamide
units, polyethyleneimine, ethyleneimine-grafted polyamidoamines
and polydiallyldimethylammonium chlorides.

Foams having a particularly high water uptake capacity and an
40 improved uptake ability for electrolyte-containing aqueous
solutions are obtainable by crosslinking foamed agueous mixtures
of basic polymers which, based on the polymer mixture, include
from 10 to 90% by weight of a finely divided water-absorbing
acidic polymer. The acidic hydrogel can be present in the foams
45 of the invention as a solid particulate polymer or as a foamed
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to adjust the flexibility of the hydrogel foam. Completely dried
hydrogel foams are rigid and brittle, whereas foamed materials

30 having a water content of for example 5-20% by weight are
flexible. The foamed hydrogels can either be used directly in the
form of sheets or granules or cut into individual plates or
sheets from thicker blocks.

35 However, the hydrogel foams described above can additionally be
modified to the effect that the surface of the foamed materials
is postcrosslinked. This is a way of improving the gel stability
of the articles formed from the foamed hydrogels. To perform
surface postcrosslinking, the surface of the articles formed from

40 the foamed hydrogels is treated with at least one crosslinking
agent and the thus treated articles are heated to a temperature
at which the crosslinkers will react with the hydrogels. Suitable
crosslinkers are described above. These compounds can likewise be
used for postcrosslinking the surface of the hydrogel foams.

45 Crosslinkers which are preferably used are the hereinabove
mentioned glycidyl ethers and esters of acrylic acid and/or
methacrylic acid with the reaction products of 1 mol of
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filters in ventilation systems.

0f particular importance is the use of the hydrogel foams of the

35 invention in hygiene articles, such as baby diapers, sanitary
napkins and incontinence articles, and in dressing material. In
hygiene articles for example they perform more than one function,
namely acquire, distribute and/or store body fluids. The surface
of the hydrogel foams can optionally be modified by treatment

40 with surfactants or polymers containing uncrosslinked vinylamine
units. This provides an improvement in the acquisition of fluids.

Layers of the hydrogel foams according to the invention can be
for example disposed in a thickness from 1 to 5 mm in one of the

45 abovementioned hygiene articles as an absorbent core between a
liquid-pervicus topsheet and a liquid-impervious layer composed
of a £film of for example polyethylene or polypropylene. The
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30 Free sweP| Q}ﬂnﬁg,t?e§F5§3 This method was originally developed id;eiﬁgre

25 density determination of urethane foams, but can also be used for
this purpose. By this method, the dry mass and volume of a
preconditioned sample is determined at 22 +/- 2 °C. Volume
determination of larger sample dimensions are carried out under
atmospheric pressure.

30
Free swell capacity (FSC)

This method is used to determine the free swellability of the
multicomponent foam system in a teabag. To determine FSC, 0.2000 =

35 0.0050 g of dried foam is introduced into a teabag 60 x 85 mm in
size, which is subsequently sealed shut. The teabag is placed in
an excess of test solution (at least 0.83 1 of sodium chloride
sclution/l g of polymer) for 30 minutes. The teabag is
subsequently allowed to drip for 10 minutes by being hung up by

40 one corner. The amount of liquid is determined by weighing back
the teabag.

The test solution used was 0.9% by weight NaCl solution.

45 Centrifuge Retention Capacity (CRC)
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used was 0. ®Ré esteisghtt NaClusedl wasoh. Fr &g Sapght Beica 668R)ickb To
determne the free swell rate, 0.50 g (WH) of the nulticonponent foam

systemis p t a f a plastic dish having a round bottom of
about 6 cm¥¢%ee%“%QIt ?gtg thc;s about 2.5 cm deep and has a square

opening of about 7.5 cmx 7.5 cm A funnel is then used to add 10 g (W)

of a 0.9 NECIdstpradnat tl fineeo swadl ceattear 0060t hie(Wal) asf i thali sh. As soon as
the |iqui dmibisicompbaeht Widdin tsiggten| i glupedesh flaamasgsben glagtic
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from FSR = WP /S%-wWh Xuppgl 1SK'°\?§Pu\ésedS>CF°Tﬁ9 K1Y Udmhast o%toe'rgr?l Hael aft er
H Fi ken?gcﬁ@lqtl@ellhubo‘s@e Cleavier, of/cthenplastisxdigth.afd Faorves 1082) in 5%
by weight aigeiiihasotohtadt atithHtHe mAEiabfipandel \foam epseamnt dimeon of
0.5% by wei gbisurdment is started and not stopped until the multicomponent
foam system has completely taken up the entire liquid, ie until
pooled liquid is absent. This time is noted as tp. The free swell
25 rate then computes from

FSR = Wy / (Wg X ta).

K value

30
The K value was determined after H. Fikentscher,
Cellulose-Chemie, Volume 13, 52-63 and 71-74 (1932) in 5% by
weight aqueous solution at pH 7, 25°C and a polymer concentration
of 0.5% by weight.

35
Wet Failure Value (WFV) of superabscorbent foam

The Wet Failure Value is the force needed to destroy a test
speciment of a fully swollen superabsorbent foam under controlled

40 conditions in the hereinbelow described apparatus. The
superabsorbent foam is swollen in synthetic urine or in 0.9% by
weight aqueous sodium chloride solution until it ceases to take
up liquid.

45 The Wet Failure Value is measured in a commercially available
texture analyzer (TA-XT2) from Stable Micro Systems, Surrey, UK.
The measuring instrument is diagrammed in Figure 1. A measuring
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Three samples are prepared of each foam and measured as described

above. It is important here that the foam samples to be analyzed

do not contain holes or comparatively large air inclusions, since
30 they would falsify the measurements.

Determination of thickness of swollen foam
The thickness of the swollen foam was determined by means of a
35 Digimatic thickness gauge from Mitutoyo. The thickness of the
foam was measured as soon as it was fully swollen.
Cross Sectional Area (CSA)
40 The area of the cross section is determined on the fully swollen
foam by considering only that area which is obtained from the
diameter (r2 = 35 mm) and the thickness of the swollen foam in

the equilibrium state (Te) by the following formular:

45 CSA [mmZ] = 35 x Te
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The OASIS® superabsorbent fiber from Technical Absorbents
Limited, UK, also used in the examples are based on crosslinked

25 copolymers of sodium acrylate, hydroxypropyl acrylate and methyl
acrylate.

Unless suggested otherwise by the context, the percentages in the
examples are by weight.
30
Preparation of an acidic particulate water-absorbing polyme;
(saP 1)

270g of acrylic acid were weighed into a beaker. 1.155 g of
35 methylenebisacrylamide (MBA) crosslinker were then added, the
monomers were stirred until everything had dissolved. 810 g of
distilled water were weighed into a separate vessel and added to
the monomer mixture. The solution was stirred to complete the
mixture. The aqueous monomer solution was subsequently stored in
40 a freezer cabinet for cooling for about 1 hour.

A 10% sodium persulfate solution was prepared with distilled
water and added to a cooled polymerization tank. 0.157 g of
2-hydroxy-2-methyl-1l-phenylpropan-1-one {Darocur® 1173, Ciba,

45 photoinitiator) and 2.736 g of the 10% sodium persulfate solution
were added as initiator system. A final mixing step provided the
homogenous system which was left until it had attained a
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tenperture of 10C, at which the polynerization reaction was then carried
out within 12 mnutes by irradi ating 1Jh a UV dose of 20mMMdm2 . This
provi ded a gellike addition polyne ch was commnuted and fully dried
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ethyl ene oxide to 1 nmol of a linear saturated C16Cl8 fatty al cohol 65.70 g
of water 25gT hiss solution were added with ice cooling 400.90 g (2.69
nol) of trre anol am ne such that the internal tenperature did not rise
above 16C. To the aqueous m xture was then added 0.5% by weight on
mononer s 1f2laveptive Supepkmsor bent fiber (Fiberdri P8/00 1231, ex Canel ot
Technol ogies Limted, Canada). The 30 solution obtained was transferred

into a presgyg efd/l%&%ga&shpos@huga&@pe triskeal mnmtﬁba&@&bgp fedhd &g at 12 bar
for 25 mn x?e /s 9]@3 3% aqueous sol ution of

2,2' -azobi sT%g ani |nopropane) di hydrochl ori de were added under pressure
and honpbgeneously m xed in by raising the pressure. This was followed by
passi ng &8r bdh- 5 adi oRf drenicughid hel +8dadeldn i xture for a further 5 min.
The satural2dl.Fleacti of an 3. al%esmaj;ummmaed sélutAopadntiaitcargh a die 1 mm
in diameter to forma(fregedilyjoni ng fine-cell foam The monomer foam

obt ai ned wagy appl i ed Lo 2 i 031800 235 pBL3) For ARAIRLT DO LLITR o2 1 o

and was covered with a secon s 1rradi at ed

si mul t aneously from b’B‘P Bl MASS 2 ﬁf FF%EWAUV/ VIS rad| ators (UV 1000 from
HShnl e) #8r24-33 rut esof Thel Foaanpayersadmtipnedf s Addikyorrpragduch a vacuum
dryi ng 45 cabi net at d6G@anblsovlisethehdney oaddeisted mdlaofiva skimearcont ent of

5% by spraying wth waieirata 23249 fatty alcohol
65.70 g of water

25 To this solution were added with ice cooling 400.90 g (2.69 mol)
of triethanolamine such that the internal temperature did not
rise above 16°C. To the aqueous mixture was then added 0.5% by
weight on monomers (2.4 g) of superabsorbent fiber (Fiberdri
P8/00 1231, ex Camelot Technologies Limited, Canada). The

30 solution obtained was transferred into a pressure vessel and
saturated therein with carbon dioxide at 12 bar for 25 min..
26.67 g of a 3% aqueous solution of 2,2'-azobis(2-amidinopropane)
dihydrochloride were added under pressure and homogeneously mixed
in by raising the pressure. This was followed by passing carbon

35 dioxide through the reaction mixture for a further S min. The
saturated reaction mixture was expressed at 12 bar through a die
1 mm in diameter to form a free-flowing fine-cell foam.

The monomer foam obtained was applied to an A3-size glass plate
40 having rims 3 mm high and was covered with a second glass plate.

The foam sample was irradiated simultaneously from both sides

with two UV/VIS radiators (UV 1000 from HShnle) for 4 minutes.

The foam layer obtained was fully dried in a vacuum drying
45 cabinet at 70°C and subseguently adjusted to a moisture content of
5% by spraying with water.



33 Solids cBRtB8aP78f reaction m xture:81. 74% Degree of neutralization: 60
nol % Mononer foam density:0.24 gcm 3 Pol yner foam density:0.20 gcm3 5 Foam
struct ure: honogeneous, fully open-cell, no skin Further properties of the
open-cell foamare reported in Tabl es and 2. 10 Inventive Exanple 2 The
fol |l ow ng cgnﬁgents were mmxed i.n a peaker by neans of a magnetic
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Limted, Capggla). The solution obtained was transferred into a pressure
vessel agﬁ saturated therein with carbon dioxide at 12 bar for 25 mn
26.67 ¢ a 3% aqueous sol ution of 2,2'-azobis(2-am di nopropane)
di hydr ochl ofp¥RNtAdec EXgBRER hder pressure and honmpgeneously mixed 35 in by
rai sing the pressure. This was foll owed by passing carbon dioxide through
the reacti ophdl #d1Ul®rihgr cémgotehR8’ werdlinixedNen $aldikakety IfaGld @7 Bi xture
was expressgd {?étijczstﬂf‘& dprough a die 1 mmin dianmeter ¥o forma

_ng T he-c&T ¥8am 40 The monomer foam obt ai ned was applied to an
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34 (0.54mol)

28 g of an ethoxylated trimethylolpropane triacrylate of
20 molar mass 956 (ETMPTA)
21.33 g of a 15% aqueous solution of an addition product

of 80 mol of ethylene oxide to 1 mol of a linear
saturated C,¢C;s fatty alcohol
65.70 g of water
25
To this solution were added with ice cooling 400.90 g (2.69 mol)
of triethanolamine such that the internal temperature did not
rise above 16°C. To the aqueous mixture was then added 1.0% by
weight on monomers (4.8 g) of superabsorbent fiber (Fiberdri
30 P8/00 1231, ex Camelot Technologies Limited, Canada). The
solution obtained was transferred into a pressure vessel and
saturated therein with carbon dioxide at 12 bar for 25 min.’
26.67 g of a 3% aqueous sclution of 2,2’-azobis(2-amidinopropane)
dihydrochloride were added under pressure and homogeneously mixed
35 in by raising the pressure. This was followed by passing carbon
dioxide through the reaction mixture for a further 5 min. The
saturated reaction mixture was expressed at 12 bar through a die
1 mm in diameter to form a free-flowing fine-cell foam.

40 The monomer foam cbtained was applied to an A3-size glass plate
having rims 3 mm high and was covered with a second glass plate.
The foam sample was irradiated simultaneously from both sides
with two UV/VIS radiators (UV 1000 from Héhnle) for 4 minutes.

45



The foam | BRr53B1%i ned was fully dried in a vacuumdrying cabinet at 70C
and subsequently adjusted to a noisture content of 5% by spraying with
water. 5 Solids content of reaction mxture: 82.13 % Degree of
heutralization: 60 nol % Monomer foam3qensity 0.28 gem 3 Polymer foam
density: O. %] em3 Foam(ﬂ%tructure honogeneous,, fully 10 open-cell, no
skin Furt hemSropar 173er Sbtagned yan (,félllllyf%ﬁddr“@ Pe}ﬁ%‘F‘!‘E‘H 4ryifdbles 1  and
2. 15 Inverﬂqh}éleExahpréCsamﬂeswﬂelqumngymﬂmmtedt sovemeisitued ¢ontenheaker
by neans of5% bymagpayimg sdiithr eate20 348.55 g of acrylic acid (4.84 nol)
135.51 g of a 37.3% sodium acryl ate sol ution in water (0.54nol) 28 g of an

et hoxyl at tar.i ol.prqpane triacryl ate of s 956 (ETMPTA) 25
21.33 g O ds Hgg/fégﬁé%%tg Fﬁ?f%ﬁo%fml U583 tion p?gdgis% of 80 nol of

et hyl ene OHQ%GPOO Wt‘@flléaﬁ%ar saturated C16688m9&kty al cohol 65.70 g
of water 30icremenli foam|densdnywer e added with ice cool8 ngemd®0. 90 g (2. 69
mt;I) of trpcﬂtﬁﬂ@@ot@mr@rﬁueg that the Lnterggl dtempgz ajdi-e ﬂl d not rise
above 16C. m xture was then added 3 t nomer s
(14.40 g),of superagsor gent fiber (Fiberdri P8/ Oog%g%%e%ug flgﬁ

Technol o%)? es Linited, Canada). The 35 sol ution obt SPFRe PPaﬁE’f‘brred
into a pressure vessel and saturated therein with carbon dioxide at 12 bar
for 25 m n.FAGheY propertidd afudeopealuelbnfadm are reported in Tables 1

2,2' -azobi {n& ani di nopropane) di hydrochl ori de were added under pressure
and honogeneously m xed in by raising the pressure. This was fol |l owed by
passi ng ﬁfallt)on 40 dioxid rough the reaction mxture for a further 5 mn.
The sat '}é’(?nlté&%t]i:’baﬂ“ ure was expressed at 12 bar through a die 1 nm
in dianmeter to forma free flowng fine-cell foam 45 PF 53979 35 The
mononer f odtheofpdiloeingaompppentes wereani@dsirra Peaksr Phytmeanbavf g rins 3
mm hi gh andnameteeveekaM.t h a second glass plate. The foam sanple was
irradi ated simul taneousl y from both sides with two UV/ VIS radiations (UV

1 fr nl for
000 Ofﬁ*ﬁﬁk 5§) 0 of acryflc ac1d {4.84 meol)
135.51 g of a 37.3% sodium acrylate solution in water

(0.54mol)
28 g of an ethoxylated trimethylolpropane triacrylate of
molar mass 956 (ETMPTA)
25 21.33 g of a 15% aqueous solution of an addition product

of 80 mol of ethylene oxide to 1 mol of a linear
saturated C;sCi15 fatty alcohol
65.70 g of water

30 To this solution were added with ice cooling 400.90 g (2.69 mol)
of triethanolamine such that the internal temperature did not
rise above 16°C. To the agueous mixture was then added 3% bﬁ
weight on monomers (14.40 g) of superabsorbent fiber (Fiberdri
P8/00 1231, ex Camelot Technologies Limited, Canada). The

35 solution obtained was transferred intc a pressure vessel and
saturated therein with carbon dioxide at 12 bar for 25 min.

26.67 g of a 3% agueous sclution of 2,2’-azobis(2-amidinopropane)
dihydrochloride were added under pressure and homogeneously mixed
in by raising the pressure. This was followed by passing carbon

40 dioxide through the reaction mixture for a further 5 min. The
saturated reaction mixture was expressed at 12 bar through a die
1 mm in diameter to form a free-flowing fine-cell foam.

45



The foam | aRPBr53B78i ned was fully dried in a vacuumdrying cabinet at 70C
and subsequently adjusted to a noisture content of 5% by spraying with
water. 10 Solids content of reaction m xture: 81.99 % Degree of
heutralization: 60 nol % Mnoner foamdgensity: 0.26 gcm3 Polyner foam
density: 0.2 cm 3 Foam struct.ure: horbgenequs fully 15 open cell, no
skin Furthef %gEPd’é’r“\eFe ogR AMtaigpd v aPrdsHh Be e diJoFtee 9irsFaBlatel and
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21.33 g o 15% aqyeous sol uti on of an addition product of 80 nol of

et hyl ene ox%&% foam 1ager pbtainedeyps fwldy,daied TLacyYacrar (dr¥dingohol 65. 70
g of water Jabinsdts atol0i¢ emdvenbsegivedt ly afljusted dol &ngo Uhre0cgniéntc®£fnol )
35 of trietbhanw) spragisgohithajatkhe i nternal tenperature did not rise
above 16C. To the aqueous m xture was then added 0.1% by weight on
nmononer s, (0, 48. of superabsorbent fiber (Fiberdri ., P8/ 00 1231, ex Canel ot
Technol odlseéc’%c%) cogte ﬁa{:)e.a? hE" IEHTWP((Jn obt ai r?édgaag transferred into
a pressure Pe3ER8 ofnfeubrakyzatirBd therein with cafomodtoxi de at 12 bar
for 25 m n.M@EomEr dgoem demddbtaygueous sol ution of 0.26 gcm-3

2, 21- azobi sp@rpwErdireanr @dmlidly: di hydrochl oride wer ¢ agdgghunder pressure

and honogen I ' .in by raising the pressure, %omed by
passi ng gsr gér[? %"lrggé gefhrough the reaction m xt u(rigm; %Eeﬁ&?slsjrf%% 5 mn.
The 45 safurated reaction mixture was expressed at °P2RpSF-thMSughtd die 1
mmin dianeter to forma free-flowing fine-cell foam PF 53979 36 The
nmononer foafmoitesi pedpeasiapplfi ¢het openm-chlisfean grassepbated imaTahbes ins 3
nm hi gh andanés2.covered with a second glass plate. The foam sanpl e was

i rradi ated sinultaneously fromboth sides with two U/ VIS radiators (WY
1000 fro%l—?hnl foEngmrTi' nutes. 5 The foam | ayer obtained was fully dried

ple "4

: nyventive
In a vacuum drying

The following components were mixed in a beaker by means of a
magnetic stirrer.

25 34B.55 g of acrylic acid {4.84 mol)
135.51 g of a 37.3% sodium acrylate solution in water

{(0.54mo1)
28 g of an ethoxylated trimethylolpropane triacrylate of
molar mass 956 (ETMPTA)
30 21.33 g of a 15% aqueous solution of an addition product

of 80 mol of ethylene oxide to 1 mol of a linear
saturated C;4C;3 fatty alcohol '
65.70 g of water
To this solution were added with ice cooling 400.90 g {2.69 mol)
35 of triethanolamine such that the internal temperature did not
rise above 16°C. To the aqueous mixture was then added 0.1% by
weight on monomers (0.48 g) of superabsorbent fiber (Fiberdri
P8/00 1231, ex Camelot Technologies Limited, Canada). The
solution obtained was transferred into a pressure vessel and
40 saturated therein with carbon dioxide at 12 bar for 25 min.
26.67 g of a 3% aqueous solution of 2,2’-azobis(2-amidinopropane)
dihydrochloride were added under pressure and homogeneously mixed
in by raising the pressure. This was followed by passing carbon
dioxide through the reaction mixture for a further 5 min. The
45 saturated reaction mixture was expressed at 12 bar through a die
1 mm in diameter to form a free~-flowing fine-cell foam.




cabi net at FPCGS3a8WU9subsequently adjusted to a noi sture content of 5% by
spraying with water. 10 Solids content of reaction m xture: Degree of
neutralization: Mnoner foamdensity: Polynmer foamdensity: Foam
structure: 15 81.43 % 60 nol % O0.21 jﬁcrnB 0.19 gcm 3 honogeneous fully
open cell, no skin Further properties “of the open-cell foamare reported in
Tables 1 ahtf FORSPer iR iRt 2EREAPYRS SPPAdef oFP G Ad -8 oD cHEFSsPheE® i xed
in a beakerhamingeaimsod mm hiwhnendcwas iqovered 28348 a55egond 5 1absgpRéte.

3021. 33 g 6Phe Faamobampley lvwas derdd{#cditt simu)totecusly. 3Yomashunmsaaey! at e

sol ution i n,yal §o GH/7Pfs M1 a@brBO{ MELIMN0CRER | DRl el BGE V4 %i%u?é? ?an

pol yet hyl gne glycol of nolar nmass 400 of a 15% aqueous solution o
addi tion groduct of 80 mol of ethylene oxide to 1 nol of a_linear

saturat ed CllstiRamdeyen| idness vamt el Lysaréed Hits asZRGREBAXMERE added with
i ce cool i ngca#t@ihed0ag {2°GRndpERbsexfuantilyt adnoitad te sundidtvae tomtentt efnal

t enper at ur esgliy RPrayih§avidovwatdp. To the aqueous mixture was then added
1.0% by weight on nmononers (4.8 g) of superabsorbent fiber (Fiberdri

P8/ 00 1231, _ex. Canel ot Technol ogies Linited, Canadg).  The 40 solution

obt ai nedi%&/a%oflrdfnﬁ’gg?’éﬁ ‘? _trgaﬁ_gb?‘és@tﬁtélr\?essel an%)l‘ggtgrat ed therein with
carbon di oxPepres ofonputrglgizariohin. 26.67 g of a %% Bliebus sol ution of

2, 2' -azobi sM@ramerdifneaprdgeicy: di hydrochl ori de wer @ .adldgeindnder pressure

and honogengoliser Fo¥RUsenditdy rai sing the pressure.,1§hjgnwas fol | owed by
passi ng carpon 43 . di.eglde through the reaction m X%‘éfn‘égzx?éo& ffﬁrl&per 5 mn.
The )

15 open cell, no skin

Further properties of the open-cell foam are reported in Tables 1
and 2.

20 Invention Example 5

The following components were mixed in a beaker by means of a
magnetic stirrer.

25 348.55 g of acrylic acid (4.84 mol)
135.51 g of a 37.3% sodium acrylate soclution in water
{0.54 mol)
28 g of polyethylene glycol diacrylate of a polyethylene
glycol of molar mass 400
30 21.33 g of a 15% aqueous solution of an addition product
of 80 mol of ethylene oxide to 1 mol of a linear
saturated C,¢C;g fatty alcohol ‘
65.70 g of water

35 To this solution were added with ice cooling 400.90 g (2.69 mol)
of triethanolamine such that the internal temperature did not
rise above 16°C. To the aqueous mixture was then added 1.0% by
weight on monomers (4.8 g) of superabsorbent fiber (Fiberdri
P8/00 1231, ex Camelot Technologies Limited, Canada). The

40 solution obtained was transferred into a pressure vessel and
saturated therein with carbon dioxide at 12 bar for 25 min.

26.67 g of a 3% aqueous solution of 2,2’-azobis({2-amidinopropane)
dihydrochloride were added under pressure and homogeneously mixed
in by raising the pressure. This was followed by passing carbon

45 dioxide through the reaction mixture for a further 5 min. The



PF 53979 37PFs%397%ted reaction m xture was expressed at 12 bar through a
die 1 mmin dianeter to forma free-flowing fine-cell foam The nononer

f oam obt ai ned was applied to an A3-size glass plate 5 having rinms 3 mm

hi gh and was covered with a second gl pl ate. The foam sanple was

I rradi ated sinultaneously, fromboth sides with two UV VIS radiators (WY
1000 from HEHMHT@CFoF S2C TGN M S TURH oS SFPF85eRd G5t dRnkar vihrough| § @8 ed i n
a vacuum dryimy inodianetrn t¢t fPOC antremnfdewimqtiineadpldtfebm.o a noisture
content of 5%by spraying with water. Solids content of reactlon mxture

Degree of ngwd hnb#ak PcS‘am Jeitmﬂewaé %@h@&&\% Yan Aﬁ’oué@f gh%ﬂé' ty

Foam st rugt 8 ousfully
open- cel Ig %%V%‘s i %1% l{ lrg ?8 e‘FEﬁ é:g'VSFe?h"él%b SSS?Tdf g 2teported
in Tabl es 1Th&{f@as Sw%ﬁé\?elgaﬁﬁ*@dﬁ szyu#h@l%ﬁldmﬁﬁ@mm*ﬁébﬁéﬁ?% wer e

m xed i n a wedkawobJVAEEh s agfi asor safietliof 0s from Hchn34§. 66r i 1d5Hubésg 30 28
g 21.33 g 35 65.70 g of acrylic acid (4.84 nol) of a 37.3% sodi um acryl ate

solution | yitlan {8y JBlakalh QAL G quhﬁi%g | 'anesba{w'cpr
tI‘IaCI‘y|il r SsS 8 ueous, sol uti n of an
had 11 onipréatioet of 149 S ey o el S0 e, b le 32

sat ur at ed Csi’B@RSPﬁFYy“%\I@(ﬂ%W%?rwater To this solution were added with

i ce cooling 400.90 g (2.69 nol)

Solids content of reaction mixture: 82.13 %
Degree of neutralization: 60 mol%
15 Monomer foam density: 0.23 gem—3
Polymer foam density: 0.20 gcm-3
Foam structure: homogeneous fully

open-cell, no skin

20 Further properties of the open-cell foam are reported in Tables 1
and 2.

Inventive Example 6

25 The following components were mixed in a beaker by means of a
magnetic stirrer.

348.55 ¢ of acrylic acid (4.84 mol)
135.51 g of a 37.3% sodium acrylate solution in water
30 {0.54 mol)
28 g of an ethoxylated trimethylolpropane triacrylate of
molar mass 956 (ETMPTA) '
21.33 g of a 15% aqueous solution of an addition product
of 80 mol of ethylene oxide to 1 mol of a linear
35 saturated C;4C;g fatty alcohol
65.70 g of water

To this solution were added with ice cooling 400.90 g (2.69 mol)
of triethanclamine such that the internal temperature did not

40 rise above 16°C. To the agueous mixture was then added 1% by
weight on monomers {0.48 g) of superabsorbent fiber (OASIS® ex
Technical Absorbents Limited, UK). The sclution obtained was
transferred into a pressure vessel and saturated therein with
carbon dioxide at 12 bar for 25 min. 26.67 g of a 3% aqueous

45 solution of 2,2’-azobis(2-amidinopropane) dihydrochloride were
added under pressure and homogeneously mixed in by raising the
pressure. This was followed by passing carbon dioxide through the



of triethanBFaBBA®9such that the internal tenperature did not 40 rise above
16C. To the aqueous m xture was then added 1% by wei ght on nononers (0.48
g) of superabsorbent fiber (OASIS(r) ex Technical Absorbents Limted, UK).
The sol ution obtai ned was transferredzsq' nto a pressure vessel and saturated
therein with carbon dioxide at 12 bar"tor 25 nmn. 26.67 of a 3% aqueous
45 sol uti onTHACHLOP MIFERTE (EPTa @ ARRERROPaMEN - T IS FdekRERE deeamdden added
under pr essBixtuned wasneyprraaed ptniXdehyd ehiypughisidig them jr ebismeter TXo S
was fol | oneflofiy PpEFzeengloaidpiidecxéde fdamough t he PF 53979 38 reaction
m xture for a further 5 mn. The saturated reaction mxture was expressed

12 b hadielnmin di f free-flawing fipe-cell
Foam 5 Tho N RSP £RAD CAHEHC W AUBREH T S PATEers S AR pS o

havi ng ri nsN&ViRE FiiGR AnE Hghc 80 ErF \faveradsetdh@® §pasRd Widss. PLakR- f oam
sanpl e was The afiaat edmplenwasaricvadiytdd eimbdtanaiwdy fwomnbatto siMeyl S

radi ators (&MHGARR twevrdiShudiekobsr (¥ niovet €som IHBhHR ) f 88 4 Fiektebt ai ned
was fully dried in a vacuumdrying cabinet at 70C and subsequently

dj ust ed i St tent qf 5% i ith ter. .Solid
15 vl TG b colet o S R W
Mononer foafdRidies &f: 70 Bangc Aibsequantdyr adpashate #6i pymoiBtageqeapbery fh

structure: fdrigyeperaysinguwith wapen-cell, no skin 20 Further properties of
the open-cell foamare reported in Tables 1 and 2. Inventive Exanple 7 25

To 300g of % [ l,ution of | yvi nyl am ne ( PVAM
havi ng a Fg% Ue gghgég{é\eé%% gggg{fggfgﬁ(‘)%%a 5% aq 826821%8’ lution of a
conmerci & Ige%{\}aae] CAbPEUEIA FHEAARP: (addition produé® BP18d nol of ethylene
oxi de wit h HoRgRerofosn ¢amsitys al cohol ni xture) an®-33 §°BF a 5% aqueous
sol uti on of Pokmiwr dwemgismsitydi gl yci dyl et her cros$i.2@keem—3The

crossl i nkabkganmstrueeur@s then foamed in the shear indgogenéod fualy

Utraturrax stirrer for 1 mnute. To sanples of the 33 _gLpsslikabhe
aqueous gpxture were then added 1% by wei ght (0.3 g)p, based on PVAm of a

superabsOrbent fiber (Fiberdri_ P8 00 1231, ex Canel ot Technal o%j es
Li mited, Cah&Efher PREPRT%I&R @indse opRircsdil feamfafe TepPRtRd.1nTHRRlga vk a
honobgeneousamd xd.ure. The

Inventive Example 7

25
To 300g of a 10 % ultrafiltered aqueous solution of
polyvinylamine (PVAm) having a K value of 90 were added 15 g of a
5% aqueous solution of a commercially available surfactant
{addition product of 80 mol of ethylene oxide with 1 mol of

30 C16/C18 alcohol mixture) and 15 g of a 5% aqueous solution of
ethylene glycol diglycidyl ether crosslinker.

The crosslinkable mixture was then foamed in the shearing zone of
an Ultraturrax stirrer for 1 minute. To samples of the
35 crosslinkable aqueous mixture were then added 1% by weight
{0.3 g), based on PVAm, of a superabsorbent fiber (Fiberdri P8/00
1231, ex Camelot Technologies Limited, Canada). The mixture was
then stirred for 1 minute. This gave a homogeneous mixture. The
foamed crosslinkable mixtures thus prepared were each poured onto
40 a Teflon support rimmed with aluminum. The mold containing the
foamed crosslinkable mixture was stored at 70°C in a drying
cabinet overnight. The hydrogel foam obtained was subsequently
adjusted to a water content of 5%.

45 Solids content of reaction mixture: 10 %
Degree of neutralization: 0 mol%
Polymer foam density: 0.18 gcm-3




f oamed crosBFi 8BaBPe m xtures thus prepared were each poured onto 40 a
Tefl on support rinmed with alum num The nold containing the foaned
crosslinkable m xture was stored at 70C in a drying cabinet overnight. The
hydr ogel foam obtai ned was subsequentli;/L adjusted to a water content of 5%
45 Solids content of reaction m xture: 9O % Degree of neutralization:0 nol %
Pol yner foahPdefbBGtBres gcm 3 PF 53979 39 Foam m&%m%lsrhéﬁééléneous
fully open-cell Further properties of the open-cel lopepapehlte reported in
Tables 1 5 and 2. Inventive Exanple 8 To 300g of a 10 %ultrafiltered
aqueous sol wf%zofprsgepeieyg“dmﬁm SEerh%Wlﬁgf@arKé@ %@peite%? 1‘9@‘1:%5&‘&199? 15
g of a 50/ aa%%us solution of a conmercially available surfactant
(addition ct of 80 nol of ethylene oxide with 1 nol of C16/C18

al cohol mxture) and 15 g of a 5% aqueous sol ution of ethylene glycol

di gl yci dyl EdvesrtigeoEgémpleer 8 15 The crosslinkabl e mi xture was then foaned
in the shearing zone of an Utraturrax stirrer for 1 mnute. To sanples of

the crossliLok gye Jopf SAP 1 and then
L5 LB ST SHOMCRS Tyt OB tulinteg) LT B

Ty 020 vshs,

P8/ 00 123 kK Fg'f' et 8i Bs el‘_lﬂﬁ t°§d was t hen
stirred fora‘luqﬁ%tsé’luW% Cg‘-a\?ecam‘?kffﬁ?déﬁeéﬁéﬂﬁ@@teuFérf%*@fftodﬁééltlc’n

cr ossl i nkabpeodrctt wfe80 tielks ofpethuient werideewtth pomoddobnt b /A 1Behllophol

support ri nBgtudel)hanal LN QWH aThe aRl<busoBbLHidtg dthethppemd qukess! i nkabl e

m xture 25 18 de fher’ QG dsB1 3R Yi Ng cabi net overnight. The hydrogel
f oam obt neé\gév%tsl é'ubgeq%entlf a ?usted to a water content of 5% Solids

content OT reaction_m xture: 22.5 % Polyner foamdensity: 0.20 gcm3 30
Foam st r uct The:CTIasfddakalls migturg wampdiegefpameg tivethpr BpRATINGs 28Re 1 e
open-cel | faarildratpepaxtsidiinerTabt eb rinugnd Po BHplespaf athere Exanple 1
( Conpar i soncessflankEbagPaguebuel m¥ordrd /e¥208dded O ikae 5! 4 ayd rEAPCOM@ONENt S
vere m xed e RERYCLeLINITERNS §), BadBiIBR! PGaR! IdF &' superabsorbent
20 fiber (Fiberdri P8/00 1231, ex Camelot Technologies Limited,
Canada). The mixture was then stirred for 1 minute. This gave a
homogeneous mixture. The foamed crosslinkable mixtures thus
prepared were each poured onto a Teflon support rimmed with
aluminum. The mold containing the foamed crosslinkable mixture
25 was stored at 70°C in a drying cabinet overnight. The hydrogel
foam obtained was subsequently adjusted to a water content of 5%.

Solids content of reaction mixture: 22.5 %
Polymer foam density: 0.20 gcm-3
30 Foam structure: homogeneous, fully

open-cell

Further properties of the open-cell foam are reported in Tables 1
and 2.
35

Comparative Example 1
(Comparison as per Example 1 of W0O-A-00/52087)

40 The following components were mixed in a beaker by means of a
magnetic stirrer:

348.55 g of acrylic acid (4.84 mol)
135.51 g of a 37.3 % sodium acrylate solution in water
45 ({0.54 mol)
28 g of polyethylene glycol diacrylate of a polyethylene
glycol of molar mass 400



348.55 g of PRcB8DBIB acid (4.84 nol) 135.51 g of a 37.3 % sodium acryl ate
solution in water 45 (0.54 nol) 28 g of polyethylene glycol diacrylate of
a polyethylene glycol of nolar nmass 400 PF 53979 40 21.33 g of a 15%
aqueous sol ution of an addition producj,of 80 nol of ethylene oxide to 1
nmol of a |Ijnear saturated C16Cl8 fatty al cohol 65.70 g of water 5 To this
sol ution wefe-Htided WPt ile @gyPPRY SBmtdongef ze.ma@dﬁlﬂg}on of

tri et hanol anm ne such pheducthefi Afemphloft etrpyleneraxidiedtnot mali ¢ above 16C.
The sol ution obtai nedlyasar rsatatete@ 0l fattPr&asdiAa vessel and saturated
therein wthscpypn dpexifdeat 10 12 bar for 25 mn. 26.67 g of a 3%
aqueous s@lution of 2,2'-azobis(2-am di nopropane) di hydrochl oride were
added undér_ pressure and honogeneously m xed in by raising the pressure.

This was fOPIdwet sSByUpARRiWRiec aRed whidkiige €prbiligh 40Re9? chctd-68 mad kture
for a furthef &riethanfhansm wushethavadid dnternd Lrtenpesatdrexjdessed at 12

_tFﬁr throughrfséiiaeaoirsm?crﬂx ch'h@rrgb@ipig Io%&ﬁiﬁ%%;ﬁ&etfrbﬁﬂféh&éd ?@téEb' foam
N€ NDNOMer o+ Qady g850&f NP AR %@ the?8iny P Ca Bﬁsd%;?if% agavl ng
rim 3 h and was_cover th & secand gl ass pl.ate. e foam

ol o waRH b é_dﬁéimt_?rée%sﬂy% ot BEHERTRI SO LESEPR Ao VI VI S

radi ators (¥\2 TGOOPAEGATIMPHHINOPrPBRNG) AihydsechitiideoHaT ¢ gddedobndehed was
fully dri edpressureaendnhongdengousdpi mistedatin7BE waick ingb s be umredsyirad) Tsied to
a noi sture ganteNtioabd BP Rbbdivigs BaRYGM @ iwkh e Ve 1 @ughSeht dfe £LANbLANT Of
reaction myipngte 85,04 #4r{PRGr genff. naiy %@khé%%d’@gﬁ?giﬁln%xtwgoﬂﬂ foam

density: 8 21 cm% 3 Eﬁ)c%ﬁrrer h oarr]}}den |t¥. am structure:
homogenedtsS*RTHIR? _88e 2 T FPRBUER % BEr tnBF Bt 8% Ut 4% Bpen- cel |
foam are rebeRdomANTabiRa-cEL13608Rd 2. Table 1 40 45 Exanpl eFSC [ g/ g] CRC
[0/ 9] FSR [ g/ gsec] Inventive 150.311.04.9 Inventive 248.210.94.6

The monomer foam obtained was applied to an A3-size glass plate

having rims 3 mm high and was covered with a second glass plate.

20 The foam sample was irradiated simultaneously from both sides
with two UV/VIS radiators (UV 1000 from Hohnle) for 4 minutes.

The foam layer obtained was fully dried in a vacuum drying
cabinet at 70°C and subsequently adjusted to a moisture content of
25 5% by spraying with water.

Solids content of reaction mixture: 81.04 %
Degree of neutralization: 60 mol%
Monomer foam density: 0.21 gcm-3
30 Polymer foam density: 0.20 gcm-3
Foam structure: homogeneocus, ful}y

open-cell, no skin

Further properties of the open-cell foam are reported in Tables 1

35 and 2.
Table 1

Example FSC [g/g]l CRC [g/g] FSR [g/gsec]

40 Inventive 1 50.3 11.0 49
Inventive 2 48.2 10.9 4.6
Inventive 3 44.4 11.2 472
Inventive 4 50.0 10.4 5.5
Inventive 5 50.5 8.3 7.9

45 Inventive 6 36.0 10.8 2.9
Inventive 7 41.7 12.3 1.9




I nventive 3PHA.8539724.2 Inventive 450.010.45.5 Inventive 550.58.37.9

I nventive 636.010.82.9 Inventive 741.712.31.9 PF 53979 41 Inventive 838.519
.40.2 Conparative 156.67.74.4 5 10 15 Table 2 Swol |l en foam CSA Wet Fail ure
WFV Exanpl et hi ckness [nmR] Point [g/ m‘r%] [mM[g] Inventive
15.41189. 347 _00Q. 269 lnventive 26, 03217 11 0. 30, 340 |l nventive

36. 48226. 844. 2dnygivedvent|i ve 4738D273. 066. 80. 2¥54 | nvent|ive 0.2
59. 46331. 150. {Dnifapativadent|i ve 685@8293. 390. 80. 3Z(F | nvent|i ve 44
78.70304. 5262. 31. 315 Tnventive 810.09353. 2158.50. 423 Conparati ve
12.60441.041.00.093 1 20 Inventive Exanple 9 The foll owm ng conponents were

m xed in % by means of a magnetic stirrer. 25 348.55 g of acrylic
acid (4.82 nol) 135.51 g of a 37.3% sodium acrylate solution in water
§rg;5§49r5rgl %E'%%%Al)ﬁbl??gn i h%ﬁg [1r5:3/m3 sps ol ora “5’?’% A 210N &
o . H 0 u u
product off 80 nol of {et ﬁ%ﬁﬁ%gsoxi de tg | qf aptt)gﬂnear s%‘gﬂed
Cl16C19 fatt 5—70-g gf watler
Inventive 54 189.3 47.0 0.269
10 ™ Inventive 2 6.03 211.1 60.3 0.340
Inventive 3 6.48 226.8 44.2 0.234
Inventive 4 7.80 273.0 66.8 0.245
Inventive 5 9.46 331.1 50.4 0.152
Inventive 6 8.38 293.3 90.8 0.310
15 | Inventive 7 8.70 304.5 262.3 1.315
Inventive 8 10.09 353.2 158.5 0.423
Comparative 12.60 441.0 41.0 0.093
1

20 1pventive Example 9

The following components were mixed in a beaker by means of a
magnetic stirrer.

25 348,55 g of acrylic acid (4.84 mol)
135.51 g of a 37.3% sodium acrylate solution in water
(0.54 mol)
28 g of an ethoxylated trimethylolpropane triacrylate of
molar mass 956 (ETMPTA)

30 21.33 g of a 15% aqueous solution of an addition product
of 80 mol of ethylene oxide to 1 mol of a linear,
saturated C,4C1g fatty alcohol

65.70 g of water

35 1o this solution were added with ice cooling 400.90 g (2.69 mol)
of triethanolamine such that the internal temperature did not
rise above 16°C. The solution obtained was transferred into a
pressure vessel and saturated therein with carbon dioxide at
12 bar for 25 min. 26.67 g of a 3% aqueous soluticn of

40 2,2'_azobis(2-amidinopropane) dihydrochloride were added under
pressure and homogeneously mixed in by raising the pressure. This
was followed by passing carbon dioxide through the reaction
mixture for a further 5 min. The saturated reaction mixture was
expressed at 12 bar through a die 1 mm in diameter to form a

45 free-flowing fine-cell foam.



35 To this BlSa9%h were added with ice cooling 400.90 g (2.69 mol) of
triethanol am ne such that the internal tenperature did not rise above 16C.
The sol ution obtained was transferred into a pressure vessel and saturated
therein with carbon dioxide at 12 bar ghor 25 mn. 26.67 g of a 3% aqueous
solution of_ 40 2,2'-azobi s%Z-am’ di noprogane) di hydr ochl ori de were added
under  pr eSSTPe? R Frofdly BAcBET I iRsReBLATE RAVROsFHBR thd"hPdgRures Thi s
was fol | onddasgdpastisty mdaithéek dianvoyent Vel afh superalseitient (Fikendrd for a
further 5 mA8I00ThE23 batax ShmdloearddhmoloykésTaniasd, egakgetlaaind 2 heb

through a dedisitfmos . HoanBYen? addf ©hd) Sréti dus®§- hiawie hbRenee!doafoam PF
53979 42 ¢ | gotﬁeg%%(n%'a 3" Ehe S '%ﬁé 8&?&1‘?401'1%891(& g‘%t}% gmagg nas

pl aced a 0. . hi NONWOVEnN o] sugera Sor bent I'ber dri /00
1231, ex CAWeil6t *GeRHIbIF0Gi BEeRTGR e dOARARLRO RSV I AR wabe BRI AP of

0. 09959/ cniFhgnrdceverest aiitdusl seqrreh sleds nphakeer Theafirdn iespilhevasipgiened t o
the web ancotgmetiized beawked tid awchglued pldiidsebketpradidtiagopke-qlalsls f oam
struct u% ip1aR6k. s T\ tiledully f%&iﬁ%o@ﬁVE{ﬁg Wikh Bus APPSOk aaPattial e The
oam sa e ynerl z et wee e two gl ass plates by

I rradi atl ngdﬁ*ﬁzog?afs%"“{og’:%ﬁ? sfleor%rul tg"rl\%ﬁes‘efy fromboth sides with two

W/ VIS radiators 10 (UV 1000 from HShnle) for 4 minutes. The foam|ayer
obt ai ned wdhef Gppy EHrvexd cbtaanshasmidlyy ndriegabnnat vaguur) Gryhng

subsequent lgabadetsate ¥ 0°0 andtduHseglef Oy eddjueke8% d)a FPiaYLAE dritentaber .

15 Solids Q,qnbgngpfgyj[ﬁﬁq,tiitgnwmég_ure: Degree of neutralization: Mnoner

foamdensity: Polynmer floamdensity with web: 20 Foam structure: Foam and

web: 81. %, .60 nol % 0.%2 gcm_s 0..29 gcm 3 honpgenequs, fuly
open-cel |, S9d18Ri FonteR QEnBeRThiMe™igEBERiti es of St dpen-cel i foam are

reported i PeBIBReCB. n@B-rAdpERt B30 60 mol3
Monomer foam density: 0.22 gem—3
Polymer foam density with web: 0.29 gem-3
20 Foam structure: homogeneous, fuly
open-cell, no skin
Foam and web: 458 g/m?

Further properties of the open-cell foam are reported in Table 3.

25
Table 3
Example | Dry foam | Swollen foam CSA Wet failure WFV
thickness thickness {mm?] point [g/mm?]
30 [mm] [mm] [g]
Inv. 9 1.75 3.25 113,75 25.7 0.226

Inventive Example 10

35 The following components were mixed in a beaker by means of a
magnetic stirrer.

348.55 g of acrylic acid (4.84 mol)
135.51 g of a 37.3% sodium acrylate solution in water

40 (0.54 mol)
28 g of an ethoxylated trimethylolpropane triacrylate of
molar mass 956 (ETMPTA)
21.33 g of a 15% aqueous solution in an addition product
of 80 mol of ethylene oxide to 1 mol of a linear
45 saturated C;¢C13 fatty alcohol

65.70 g of water
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91. 753. 25113, 7525. 70. 226 I nventive Exanple 10 35 The foll owi ng conponents
were mxed in a beaker by neans of a gnetic stirrer. 348.55 g of acrylic
acid (4.84 135. a 37.3%.s0 umacr Iate soIU|on|n wat er 40
(0.54 mol) go ')2%" 63 Ego’ét a&ﬁsa ety %PI Gct36at o)

mol ar nass QQGtKENWPR)'LaIHD%?U@hthat 1@% aimééngl stﬂmnar@ﬁum %mi a¢di tion
product of r86e natlovef 16f0y|BEnehexbageedus hixnhirefwas Itheeaaddedtiunat bgd CL6CL8
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t hen added 95 RP %Péﬂ? (g Tgpns ‘i';\%"e"ﬂ"1 an Ho?loﬁ’r’éersssu &f Ve aher
( Bi 0- Apf el f a3tura:ef- thegeipwith Rerbenrdiaxide sbhhe h@rhifoR, b, MiGer many) .
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aqueous 38' Yh! Op Péls%nﬁ tﬁéﬁ%ﬂ 2o @M 11 OQ{ %p%”giowddo 88?1:? ch?b}%?re
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pressure. TAfEX PP8%@%}ESS§%PF\9’“%% af oki tthﬁiroﬁ eaction
m xture forsatfxatatereschion mixdursavays eﬁmeﬁéaétdﬂbri%bmfut@rm éxpgiessed
at 12 bar thremgin alidmete tonfiormdaafeéssfliowihgr fimefdedd- tbamdi ng fi ne-cell
foam 15 The nononer foam obtained was applied to an A3-size glass plate

havi ng ri; r seco K p f oam
sarpl o vds e MRl %gmv*?&a‘i%‘é% % Miae &g %“"@ "-*ﬁ?gn ST 1ot
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content of reaction m xture: 82.13 % Degreeof neutralization: 60 nold

Nononer f oaMyflgnsddy 10y25 G502 SheR0WYIBES LAMAALAST £y P vAEudiMiAying

cabinet at 70°C and subsequently adjusted to a moisture content of
5% by spraying with water.

Solids content of reaction mixture: 82.13 %
25 Degree of neutralization: 60 mol%
Monomer foam density: 0.25 gcm3?
Polymer foam density: 0.27 gcm-3
Foam structure: homogeneous, fully
open-cell, no skin
30
Further properties of the open-cell foam are reported in Tﬁples 4
and 5.

Inventive Example 11

35
The following components were mixed in a beaker by means of a
magnetic stirrer.

348.55 g of acrylic acid (4.84 mol)
40 135.51 g of a 37.3% sodium acrylate solution in water

(0.54 mol)
28 g of polyethylene glycol diacrylate of polyethylene
glycol of meolar mass 400
21.33 g of a 15% aqueous solution of an addition product
45 of 80 mol of ethylene oxide to 1 mol of a linear

saturated C;gCi1s fatty alcohol



Foam st ructPF e539Mgeneous, fully open-cell, no skin 30 Further properties
of the open-cell foamare reported in Tables 4 and 5. Inventive Exanple
11 35 The followi ng conponents were mxed in a beaker by neans of a
magnetic stirrer. 348.55 g of acrylic ahmd (4.84 nol) 40 135.51 g of a
37.3% sodium acrylate solution in water (0.54 nol) 28 g of polyethyl ene
gl ycol diact3A’% & of PoXAEAyl ene gl ycol of nolar mass 400 21.33 g of a
15% aqueous sol ution of an addition product 45 of 80 nol of ethylene
oxide to 1 T@lthds solutim wexat HidéEwiCh6TE8 dadlingahooh®d K 2589 b1y
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Ret t enmai erAR: 488hnexGirb Hkek teoma Gy nlarfphneThebH S0lOM, i 6arpiny) .n&ewas
transferredsdliitdon PHESEIEE waeSELAnStI redal HEAtL pricBeue Nverdel aagbon

di oxi de at Jl%&gﬁ%h@:?efﬂ f{lrltihocgﬁacﬁ? oRfaé a?tﬁ)lék%ﬁ?u?ozsoisu‘in' qn of
2,2'-azo g %% ogdj)%oane a %ft chI o%léie yere a ﬂf un er [ ess

2hd honots Apgus M 8F f e enis PR
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The saturairedy saditing theipreeswes. aljisewsedf@ktlow2dbhy pdwsdumghcarber 15 1
nmin di amedgixilde EBfough furReréhovd oty xﬂ‘lixlaarsefdr fsognrtHée ianerné oam
obt ai ned VoSa %Ltbﬁdrégctglrbrf‘?hlﬂzﬁ GRS ox B4Sea faacvuagbgf Ehrougl Bi gl and

h ad d
S mul anbBusIGR FPORLBBTIES ¢ “5EoR ek °ww HRERP St oy 1000 11 om

Hohnl e) for 4 m nut es. The foam | ayer obtained was fully dr| ed in a vacuum
drying cabfhetmoapngdCteand obibsdnederad pwppdiedt v ano Ad-abistalasscphaent of
5% by sprayhaginy rhimges efim hidh S6diwHs eoveesd with @asktond Ngldssr platdegree
of neutralifad iRAm YRROI® Wwd03M881Sidd/ simultanecusly from both sides

20 with two UV/VIS radiators (UV 1000 from Hohnle) for 4 minutes.

The foam layer obtained was fully dried in a vacuum drying
cabinet at 70°C and subsegquently adjusted to a moisture content of
5% by spraying with water.

25
Solids content of reaction mixture: 82.13 %
begree of neutralization: 60 mol%
Monomer foam density: 0.22 gem-3
Polymer foam density: 0.17 gem—3
30 Foam structure: homogeneous, fully

open-cell, no skin

Further properties of the open-cell foam are reported in Tables 4

and 5.
35
Table 4
Example Teabag test (FSC) CRC [g/g] FSR [g/gsec]
[g/g)
40 Inventive 10 43.7 10.1 1.74
Inventive 11 55.2 8.1 6.68
Table 5

45



Pol yner foahF d®3%79y: 30 Foam structure: 82.13 % 60 nol % 0.22 gcm3
0.17 gcm 3 honogeneous, fully open-cell, no skin Further properties of
the open-cell foamare reported in Tables 4 and 5. 35 Table 4 40
Exanpl eTeabag test (FSC) CRC [g/g] FSRJQI gsec] [g/g] Inventive

1043. 710. 1174 lnventiye 1155 28 16 68 Jahle 5. 45 DE 53970 45 5 10 0 25
30 35 40 EXakp3r@Bit| | eAvpbemdeamet| Fai P§Aev\Fv t hivéstealreme] poi WY, me
[mM[g] Inventive6. 6223]?!“1’89?%0.3&7 1dmmflent i| veo. Poivs. 85| 8o [emenill 4p PF
53979 46 W4 claim 1. Supbnmbsorbgnt foam conpri si ndgkuper absor bent

synt heti c f|i Befentite ?jnd/ or g ur al [T1 bex3isel eciied Trgapihe group O@RTISI St ng
of apple gi ber ,jgorange fiber, tongto fiber, wheat fiber and{or

Inventive 9.31 3258 58.8 0.180
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oat fiber. PF SB®ePabsorbent foamas clained in claim1, obtainable by 10
foam ng a pol yneri zabl e agueous m xture conprising at least 50 nold
neutralized acid-functional nonoethylenically unsaturated nonomer or at
'east one basic polyner, crosslinker,,superabsorbent fiber and at | east
one surfactant and subsequently polynerizing and/or crosslinking the
foamed 15 3. m xture. clainedin clainl or2, wherefor the Superabsorbent foam
as poIynerlﬁﬁﬂﬂh?LQQerusn1xturecontalnsfronO 0lto 10% by wei ght of
super absorbent fiber, based on the nonomer. 20 4. Superabsorbent foam as
clatred |1 81 SlpdlabotBsind Bl e e

0
on the n%nonengnéﬁgyﬂhggﬁr%éa.sorbéﬁ 4n€%§mcF§&rﬁ§fuP cﬁHSlsﬁln %lns lto
4, having beerPRRAS 5&89503?%#1%(1 t‘B“atSuSéP%sd‘}hﬁéﬁt m%ﬁn eFai med
in any of clai meatl fiipe5. 30 wherefor the pol ynmerizabl e aqueous mi xture
conprises at |east 50% aqueous sodi um or potassium hydroxi de sol ution

neutral i zedy acrplder adsbdpeft HRFS |a‘s“5§£m§é?i“1%' BlE‘ﬂnait o%%ﬁinaﬁi@ by o

ethylenically u saturate oubI t

super abs&Pbent 19 s 55RR Syohuly HiPled Aeeadashd) 4 I63e | o
copol yner of i sthdtdite naﬂarmzadcaca fAnfingtdenainmonaeihyaspie iéurfact ant .
7. Super absor besnsFtoaatad mozdnesdornatneast onhgi besic tpelsmerwher ef or the
pol yneri zabl e agpteaildnkeX] UsEperaiBbiBest aiibe@aahd 44k ARashashe fnifareant

sel ected from tfigy QhQMR.GORS] P Idd19met iz PR WIRISr CORSAI1NIRInY | €W &Tahed
units, pggyners C ntalnlng vi nyl guani di ne units, polyners Containing

dlalkylan1noalky*f f%)acrylan1de units, polyethylene|n1nes

et hyl enei m ne-grafted pol yam doam nes and 45 pol ydi al | yl di met hyl ammoni um
chlori des. PF S53gmErabporbenth fnagcessclaimgst dauclaiym supar bhswvhersfiorf shen
havi ng i npr ovedpoigtmestizablié hhquetushmigtiare senthdas frpm 0C00SEo | Yléalblye

aqueous M Xt Urge LB LS kAP PbddRBaht SPi BN, YpR8HE ' ¢4 | AR moAshél f unct i onal
nonoet hyLgni cal | y unsaturated nonomer or at
4. Superabsorbent foam as claimed in any of claims 1 to 3,
wherefor the polymerizable aqueous mixture contains from 0.1
to 5% by weight of superabsorbent fiber, based on the
monomer.

5. Superabsorbent foam as claimed in any of claims 1 to 4,
having been surface postcrosslinked.

6. Superabsorbent foam as claimed in any of claims 1 to 5,

30 wherefor the polymerizable aqueous mixture comprises at least
50% aqueous sodium or potassium hydroxide solution
neutralized acrylic acid, a crosslinker containing at least
two ethylenically unsaturated double bonds, a radical-forming
initiator, superabsorbent fiber composed of hydrolyzed and

35 subsequently crosslinked copolymer of isobutene and maleic
anhydride, and at least one surfactant.

7. Superabsorbent foam as claimed in any of claims 1 to 5,

wherefor the polymerizable aqueous mixture comprises at least

40 one basic polymer selected from the group consisting of
polymers containing vinylamine units, polymers containing
vinylguanidine units, polymers containing
dialkylaminoalkyl(meth)acrylamide units, polyethyleneimines,
ethyleneimine-grafted polyamidoamines and

45 polydiallyldimethylammonium chlorides.



5 | east onePBEIXTPol ymer, crosslinker, superabsorbent synthetic fiber
and/or natural fiber selected fromthe group consisting of apple fiber,
orange fiber, tomato fiber, wheat fiber and/or oat fiber and at |east one
sur f act ant and subsequently polyrrerl ZigHg the m)norrer in the foamed m xture
10 or CI‘OSSélnkI ng t he \%1 ﬁrrer to fo dro el foam 9. A 8rocess
as cl ai med AHCess dufidng FHRST: gﬁ‘rrBPY%‘é% MPZRYed01 to
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fiber. 15 10. Aniprtocessompsridimigmad least H0mmBlernditrafléeedn t he foam ng of
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- e

m xture t% at no OBE %f'l %#E&l P I%?gl gpéﬁqﬂbft@eﬁbggﬁga{pam of gny of
clains 1 to 7 .ﬁ»fﬁ% appder | RAtiady lB%’Eif% SGtAS Erom dihes SPRYD
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9. A process as claimed in claim 8, wherein the agueous mixture
comprises from 0.01 to 10% by weight and preferably from 0.1
to 5% by weight of superabsorbent fiber.

15

10. A process as claimed in claim 8 or 9, wherein the foaming of
the aqueous polymerizable mixture is effected by dissolving a
radical-inert gas at from 2 to 400 bar and subsequently
decompressing the mixture to atmospheric.

20

11. The use of the superabsorbent foam of any of claims 1 to 7 in
hygiene articles to absorb body fluids, in dressing material
to cover wounds, as a sealing material, as a packaging
material, as a soil improver, as a soil substitute, to

25 dewater sludges, to thicken waterborne paints or coatings in
the course of disposing of residual quantities thereof, to
dewater water-containing oils or hydrocarbons or as a
material for filters in ventilation systems.
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