15 JUN 2006 1 Tocopherol -contai ni ng superabsorbents Description 5 The
present invention relates to novel tocopherol-containing superabsorqqu§Ngm5
to a process for preparing themusing tocopherol-containing acid-functional
nononers, especially acrylic acid, and;to their use for absorbing aqueous
fluids. 10 More particularly, the present invention relates to highly
swel | abl e hydrogel s (superabsorbents) based on polyacrylic acid which
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for children, insoles and other hygiene articles for the

25 absorption of body fluids. Within hygiene articles,
superabsorbents are generally positioned in an absorbent core
which, as well as SAP, comprises other materials, including
fibers (cellulose fibers}), which act as a kind of liquid buffer
to intermediately store the spontaneously applied liquid insults

30 and are intended to ensure efficient channelization of the body
fluids in the absorbent core toward the superabsorbent.

The current trend in diaper design is toward ever thinner
constructions having a reduced cellulose fiber content and an

35 increased hydrogel content. The trend toward ever thinner diaper
constructions has substantially changed the performance profile
required of the water swellable hydrophilic polymers over the
years. Whereas at the start of the development of highly
absorbent hydrogels it was initiaily solely the very high

40 swellability on which interest focused, it was subseguently
determined that the ability of the superabsorbent to transmit and
distribute fluid is also of decisive importance. It has been
determined that superabsorbents greatly swell at the surface on
wetting with liquid, so that transportation of liguid inte the

45 particle interior is substantially compromised or completely
prevented. This trait of superabsorbents is khown as
gel-blocking. The greater amount of polymer per unit area in the



45 particle interior is substantially conprom sed or conpletely prevented.
This trait of superabsorbents is known as gel -bl ocking. The greater 1250upntygs
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25 particle, whereby the absorbency under load is raised to a higher
level. Whereas the absorption capacity decreases in the
superabsorbent sheath, the core has an improved absorption
capacity (compared to the sheath) owing to the presence of mobile
polymer chains, so that sheath construction ensures improved
30 fluid transmission without occurrence of the gel-blocking effect.
It is perfectly desirable for the total capacity of the
superabsorbent to be occupied not spontanecusly but with time
delay. Since the hygiene article is generally repeatedly insulted
with urine, the absorption capacity of the superabsorbent sheuld
35 sensibly not be exhausted after the first disposition. Ideally,
the superabsorbent will continue to absorb the fluid speedily
even on further dispesition. In any case, a surge of fluid or a
further second or subsequent insult may cause reemergence of the
fluid and hence rewet. However, when the phenomenon of
40 gel-blocking occurs, this may cause the fluid to leak from the
hygiene article. This fluid will also contain soluble components
of the superabsorbent. Rewet is reduced by modern
superabsorbents, but not completely prevented.

45 It is an object of the present invention to provide modified
superabsorbents and a process for making them which on use in
hygiene articles, for example, ideally cannot lead to any



further second or subsequent insult may cause reenergence of the fluid and
hence rewet. However, when the phenonenon of 40 gel -bl ocking occurs, this
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based on polymers which bear acid groups, especially based on

polyacrylate, by pelymerizing acid-functional monomers,

25 especially acrylic acid, which contain tocophercl. Preference is
given to processes where the tocophercol is alpha-tocopherol and
where tocopherol is present in a range from 10 to 1 000 ppm based

on acrylic acid.

30 The present invention further provides hydrogel-forming polymers
capable of absorbing fluid and based on acid-functional polymers,
especially polyacrylate, obtainable by the above processes and
their use for absorbing aquecus fluids, especially in hygiene
articles.

35
The present invention also provides acid-functional monomer,
especially acrylic acid, containing tocopherol, especially
alpha-tocopherol. The present invention further provides
acid-functional monomer, especially acrylic acid, containing

40 tocopherol stabilizer. Tocopherol preferably makes up at least
50 mol% of the stabilizer, particularly preferably at least
90 mol% of the stabilizer, and especially only tocopherol
stabilizer is used. The present invention also provides for the
use of tocopherol to stabilize acid-functional monomers,

45 especially acrylic acid and salts thereof.



35 The present invention also provides acid-functional nononmer, especially
acrylic acid, containing tocopherol, especially al pha-tocopherol. The5 jun 2006
present invention further provides acid-functional nononmer, especially
acrylic acid, containing 40 tocopherol stabilizer. Tocopherol preferably
makes up at least 50 nol% of the stabifTizer, particularly preferably at

| east 90 nolFHPEFiPfRtEt AR zer, and especially only tocopherol stabilizer
is used. The present invention also provides for the wuse of tocopherol to
stabilize adie@hbuacéf amadingononers, 45 especially acrylic acid and salts
thereof. 1 5 JUN 2006 4 Experinental part Methods of nmaking 5 a) Mononers
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X

25 R1-0-(CE;~-CH-0)-R?

where
R! and R? are independently hydrogen, alkyl, alkenyl or acryl,
X is hydrogen or methyl and

30 n is an integer from 1 to 10 000.

R} and R? are each preferably hydrogen, (C;-C4)-alkyl,
{C2-Cg)-alkenyl or phenyl.

35 Preferred hydrogel-forming polymers are crosslinked polymers
having acid groups, which are predominantly in the form of their
salts, generally alkali metal or ammonium salts. Such polymers
swell particularly strongly on contact with aqueous fluids to
form gels.

40
Preference is given to polymers which are obtained by
crosslinking polymerization or copolymerization of
acid-functional moncethylenically unsaturated monomers or salts
thereof. It is further possible to (co)polymerize these monomers

45 without crosslinker and to crosslink them subsequently.
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acid invention, concentrations are defined on the basis of

acid-functicnal monomers, these concentrations relate to the

25 totality of monomers irrespective of whether the acid group is
present in protonated or deprotonated form. Where the
concentration relates to acid group contalning polymers, the
concentration will relate to the level of acid groups in
protonated and deprotonated form.

30
To optimize properties, it can be sensible to use additional
monoethylenically unsaturated compounds which do not bear an acid
group but are copolymerizable with the monomers bearing acid
groups. Such compounds include for example the amides and

35 nitriles of monoethylenically unsaturated carboxylic acid, for
example acrylamide, methacrylamide and N-vinylformamide,
N-vinylacetamide, N-methyl-N-vinylacetamide, acrylonitrile and
methacrylonitrile. Examples of further suitable compounds are
vinyl esters of saturated C;- to Cy-carboxylic acids such as vinyl

40 formate, vinyl acetate or vinyl propicnate, alkyl vinyl ethers
having at least 2 carbon atoms in the alkyl group, for example
ethyl vinyl ether or butyl vinyl ether, esters of
monoethylenically unsaturated Ci;- to Cg-carboxylic acids, for
example esters of monohydric Ci;- to Cyg-alcohols and acrylic acid,

45 methacrylic acid or maleic acid, monoesters of maleic acid, for
example methyl hydrogen maleate, N-vinyllactams such as
N-vinylpyrrolidone or N-vinylcaprolactam, acrylic and methacrylic
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amoni um saftich PPrePat e iaSigi YEAYPH- particul ar to crosslinked pol yacrylic
aci ds where 5-80 nold, preferably 60-80
25 Preference is given to crosslinked polymers of monoethylenically

unsaturated C3- to Cjy;-carboxylic acids and/or their alkali metal
or ammonium salts. Preference is given in particular to
crosslinked polyacrylic acids where 5-80 mol%, preferably 60-80
mol% of the acid groups, and in the case of acidic

30 superabsorbents 5-30 mol%, preferably 5-20 mol%, particularly
preferably 5-10 mol% based on the monomers containing acid
groups, are present as alkali metal or ammonium salts.

Possible crosslinkers include compounds containing at least two

35 ethylenically unsaturated double bonds. Examples of compounds of
this type are N,N'-methylenebisacrylamide, polyethylene glycol
diacrylates and polyethylene glycol dimethacrylates each derived
from polyethylene glycols having a molecular weight of from 106
to 8 500, preferably from 400 to 2 000, trimethylolpropane

40 triacrylate, trimethylolpropane trimethacrylate, ethylene glycol
diacrylate, ethylene glycol dimethacrylate, propylene glycol
diacrylate, propylene glycol dimethacrylate, butanediol
diacrylate, butanediol dimethacrylate, hexanediol diacrylate,
hexanediol dimethacrylate, allyl methacrylate, diacrylates and

45 dimethacrylates of block copolymers of ethylene oxide and
propylene oxide, polvhydric alcohols, such as glycerol or
pentaerythritol, doubly or more highly esterified with acrylic
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unsaturatedggggﬁp %E%e%% gffﬁtthe acid groups, of the moncomers. Suitable
functional groups include for example hydroxyl, amino, epoxy and
aziridino groups. Useful are for example hydroxyalkyl esters of
the abovementioned moncethylenically unsaturated carboxylic
30 acids, e.g., 2-hydroxyethyl acrylate, hydroxypropyl acrylate,
hydroxybutyl acrylate, hydroxyethyl methacrylate, hydroxypropyl
methacrylate and hydroxybutyl methacrylate, allylpiperidinium
bromide, N-vinylimidazoles, for example N-vinylimidazole,
l1-vinyl-2-methylimidazole and N-vinylimidazolines such as
35 N-vinylimidazoline, l-vinyl-2-methylimidazoline,
l-vinyl-2-ethylimidazoline or l-winyl-2-propylimidazoline, which
can be used in the form of the free bases, in quaternized form or
as salt in the polymerization. It is also possible to use
dialkylaminoethyl acrylate, dimethylaminoethyl methacrylate,
40 diethylaminoethyl acrylate and diethylaminoethyl methacrylate.
The basic esters are preferably used in guaternized form or as
salt. It is also possible to use glycidyl (meth)acrylate, for
example.

45 Useful crosslinkers further include compounds containing at least
two functional groups capable of reacting with the functional
groups, essentially the acid groups, of the monomers. Suitable
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chloride and also homo- and copolymers of dimethylaminoethyl
(meth)acrylate which are optionally gquaternized with, for
30 example, methyl chloride.

Useful crosslinkers further include multivalent metal ions
capable of forming ionic crosslinks. Examples of such
crosslinkers are magnesium, calcium, barium and aluminum ions.

35 These crosslinkers are used for example as hydroxides, carbonates
or bicarbonates. Useful crosslinkers further include
multifunctional bases likewise capable of forming ionic
crosslinks, for example polyamines or their quaternized salts.
Examples of polyamines are ethylenediamine, diethylenetriamine,

40 triethylenetetramine, tetraethylenepentamine,
pentaethylenehexamine and polyethyleneimines and also polyamines
having molar masses in each case of up to 4 000 000.
The crosslinkers are present in the reaction mixture for example
from 0.001 to 20% and preferably from 0.0l to 14% by weight.

45
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of differenterbenzoate, di(2-ethylhexyl) peroxydicarbonate, dicyclohexyl

25 peroxydicarbonate, di(4-tert-butylcyclohexyl) peroxydicarbonate,
dimyristyl peroxydicarbonate, diacetyl peroxydicarbonate, allyl
peresters, cumyl peroxyneodecanoate, tert-butyl
per-3,5,5-trimethylhexancate, acetylcyclohexylsulfonyl peroxide,
dilauryl peroxide, dibenzoyl peroxide and tert-amyl

30 perneodecanocate. Particularly suitable polymerization initiators
are water-soluble azo initiators, e.g.,
2,2'-azobis(2~-amidinopropane) dihydrochloride,
2,2’-azobis(N,N’'-dimethylene)isobutyramidine dihydrochloride,
2-({carbamoylazo)isobutyronitrile,

35 2,2"-azobis[2-(2'-imidazolin-2-yl)propane] dihydrochloride and
4,4'-azobis(4-cyanovaleric acid). The polymerization initiators
mentioned are used in customary amounts, for example in amounts
of from 0.01 to 5%, preferably from 0.05 to 2.0%, by weight,
based on the monomers to be polymerized.

40
Useful initiators also include redox catalysts. In redox
catalysts, the oxidizing component is at least one of the
above-specified per compounds and the reducing component is for
example ascorbic acid, glucose, sorbose, ammonium or alkali metal

45 bisulfite, sulfite, thiosulfate, hyposulfite, pyrosulfite or
sulfide, or a metal salt, such as iron(II}) ions or sodium
hydroxymethylsulfoxylate. The reducing component in the redox
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2,6-bis(p-azidobenzylidene)cyclohexanone and

25 2,6-bis(p-azidobenzylidene)-4-methylcyclohexanone.
Photoinitiators, if used, are customarily used in amounts of from
0.01 to 5% of the weight of the moncmers to be polymerized.

The crosslinked polymers are preferably used in partially

30 neutralized form. The degree of neutralization is generally in
the range from 5 to 80%, in the case of neutral superabsorbents
preferably 60-80mol%, in the case of acidic superabsorbents
preferably in the range from 5 to 60 mol%, more preferably in the
range from 10 to 40 mol%, particularly preferably in the range

35 from 20 to 30 mol%, based on the monomers containing acid groups.
Useful neutralizing agents include alkali metal bases or
ammonia/amines. Preference is given to the use of aqgueous sodium
hydroxide solution, aqueous potassium hydroxide solution or
agueous lithium hydroxide scolution. However, neutralization may

40 also be effected using sodium carbonate, sodium bicarbonate,
potassium carbonate or potassium bicarbonate or other carbonates
or bicarbonates or ammonia. Moreover primary, secondary and
tertiary amines may be used.
Alternatively, the degree of neutralization can be set before,

45 during or after the polymerization in all apparatuses suitable
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The acrylic acid used in the manufacture of superabsorbents is
generally stabilized with phenolic compounds, preferably
p-methoxyphenol {(Modern Superabsorbent Polymer Techneology, John
Wiley & Sons, Inc., 1998, Chapter 2.2.2.1 and Chapter 2.5.3). The
30 inhibitor has to be rendered harmless prior to the free-radical
polymerization. This is generally accomplished by inertizing with
nitrogen or carbon dioxide. p-Methoxyphenol is known to require
oxygen for effective stabilization. After the polymerization has
ended, however, the inhibitor remains in the product.
35
The acrylic acid used for manufacturing the absorbent resins
generally has the following composition:

Acrylic acid 85.5 - 99.95% by weight
40 ncetic acid 0.01 - 0.5% by weight

Propionic acid 0.001 - 0.1% by weight

Diacrylic acid 0.005 - 0.2% by weight

Aldehydes max. 5 ppm

Inhibitor 150 - 250 ppm

45 (eg. p-methoxyphencl)
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addi tion poRYPEFIGeILOTRENE B BISTE AR BT HPEFERGH| BPHCTSSH R8¢ 2ZFo0C,

the qual it ypedtgzsder Syrfece psfstchesadiiingn mpyl Yeerariad patf int der

i nproved. 2boientdengli naacer uwked thiéde granubaehdrel ofsifipdr pbsatdrents i s

general |y spapiidized with phenolic conmpounds, preferably p-nethoxyphenol

(Modern $yper absorbent Pol ymer Technol ogy, John Wley & Sons, Inc., 1998,
itor. has to be repdered

Chapter 2.2.2.1 and Chapter 2.5.3). The 30 inhi

harm ess erB‘Fp?‘H’thEanai‘? r%if@é‘lctlb%l“fﬂﬁg’r iP5t FORCT YR (9L OYBReralt

acconpl i sheEobymageblyi 2rags Wingnpre el ied darbbhlelimiingse poMekfhoxyphenol
i's known tosuefpia @f okygeydfayelebbetidls Stpabifkraly om tAkt éprmhef an

pol yneri zat h@iledis soeddeen . N \igheot S16sd 1Mt ABy T EsRldis: WatkbbhenDididet . 35
The acryhiCoaghf UsedvEREs Mg Ur tog,dfie abaoLbes TLHRR ageneral Iy has
the foll owi ng, .co os:ﬁéhon:lAc.ryl I C aCjad %9. 5 - 9?. 95% hy_ wel g t l40 %cetl c
acid 0.01 -"0V5HBy REPEAL! PrioproREECH Y&.eé‘ﬁlg-y‘é‘?’l%%'fp\xléu gRt S ¥ %crylic
aci d 0.005 T *®%BF-wei ght Al dehydes nmax. 5 ppm I nhibitor 150 - 250 ppm
45 (eg. p-nethoxyphenol) 1 5 JUN 2006 12 Correspondi ng concentrations apply
t o ot her actkle faincleiqgaeat creralivking Theador pollgmaes dviciah havpr bedeiced by any

desired Bt hpthared BY tREpPOSIei088t b kifNGhe abovementioned
monoethylenically unsatuvrated acids and optionally
monoethylenically unsaturated comonomers and which have a
molecular weight of greater than 5 000, preferably greater than
50 0600, with compounds which have at least twe groups reactive
25 toward acid groups. This reaction can take place at room
temperature or else at elevated temperatures up to 220°C.

Suitable postcrosslinkers include for example:
30 - di- or polyglycidyl compounds such as diglycidyl phosphonates
or ethylene glycol diglycidyl ether, bischlorohydrin ethers

of polyalkylene glycols,

- alkoxysilyl compounds,

35
- polyaziridines, aziridine compounds based on polyethers or
substituted hydrocarbons, for example bis-N-aziridinomethane,
- polyamines or polyamidoamines and their reaction products
40 with epichleorohydrin,

- polyols such as ethylene glycol, 1,2-propanediol,
1,4-butanediol, glycerol, methyltriglycol, polyethylene
glycols having an average molecular weight M, of 200-10 000,

45 di- and polyglycerol, pentaerythritol, sorbitol, the
ethoxylates of these polyols and their esters with carboxylic



5 Hydrogel -form ng pol yners which are surface postcrosslinked are

preferred. Surface postcrosslinking may be carried out in a conventitonaly 7006
manner using dried, ground and classified polyner particles. 10 Conpounds
capabl e of reacting with the functional _groups of the polynmers by
crosslinking are applied for this purpose to the surface of the hydrogel
particles, pref@FaBfyor Fambenierasid sash aguebhislens gerbanatthe®@aqueous

sol uti on may coptrepnlews ganposetd) e 15 organi c sol vents. Suitable sol vents
are al cohols such as nethanol, ethanol, i-propanol ethylene glycol,

propyl ene glycol,argbn A€ ARE qof P2 SURSCQUERT a £TASH 1 BRI BE-L LAGHSRALHTET S

whi ch hav% been i%OaRé%R%Fed 9¥O£Qq)poL%ger|§§§|.n %f the apqyenentloned
nDnoethernicaIFy RSAt U atred aC|d%:€ﬁH oB?ionaﬁi ﬁﬁﬁggfthdnically

unsat urat ed conBABAERECLNE WRPERCFRRRS [Respplet AN PREVERPCHINYrSSat er than 5
000, preferably greater than 50 000, with conpounds which have at |east two
groups reacti ved25 andvegdl yadi-fle giiplyls cohpbSnd€anidhoRsGabot akeanglage at room
tenperature or gbsgyBdnddi@ALRLe i EIPRAhHELF14RIdH 220C. Suitable

post cr ossl.i nker s i le. f.Or X - di- or polyglycidyl conpounds
such as Pblycigﬁkggﬁﬁgpc%ﬁgggéﬁﬂ%% é?ﬁgféne gl ycol diglycidyl ether,

bi schl orohydrin ethers of polyal kyl ene glycols, - alkoxysilyl conpounds, 35
- pol yazi ri di ne§oma2RRqsihge 1agnpédr mts Measedl otk asbliperkenatoraranssspeht ed
hydr ocar bons, fas, ekanplenipile, Nenimgthgdilheretdiandene galiyaoyaresteoblocked

pol yani doani nesvaed % 16i7, s-eaethmsc13noduet safQ adda .epi chl orohydrin, -
pol yol s such as ethylene glycol, 1,2-propanediol, 1,4-butanediol, glycerol,

thyl triglycol | yet hyl lLycols_hav | ecul ight M
of 200-10°006, PSS nt BT eVl s Wk Ko PP | B <iBIEe), e

0

et hoxyl at es PoFOLRRKSYAPPEF s2EiRty EREEPhRSTRAC IRt ROEAF bRFAA 1€ FFBOBONE 2006
13 aci ds odibrgirgranrhespdateich as et hyl ene carbonate or propyl ene
carbonate, carbonic acid derivatives such as urea, thiourea, guanidine, 5

di cyandi ag gert2c0XA2Q isdi POPE: A ik SsSeIdNalsl ¥88, di- or polyglycidyl
compounds such as ethylene glycol diglycidyl ether, the reaction
products of polyamidoamines with epichlorchydrin and
2-oxazolidinone.

The crosslinker solution is preferably applied by spraying with a

25 solution of the crosslinker in conventional reaction mixers or
mixing and drying equipment such as Patterson-Kelly mixers, DRAIS
turbulence mixers, Lodige mixers, screw mixers, plate mixers,
fluidized bed mixers and Schugi Mix, for example. The spraying of
the crosslinker solution may be followed by a heat treatment

30 step, preferably in a downstream dryer, at from 80 to 230°C,
preferably 80-190°C, particularly preferably at from 100 to 160°C,
for from 5 minutes to 6 hours, preferably from 10 minutes to 2
hours, particularly preferably from 10 minutes to 1 hour, during
which not only cracking products but alsc solvent fractions can

35 be removed. But the drying may alsoc take place in the mixer
itself, by heating the jacket or by blowing in a preheated
carrier gas.

In a particularly preferred embodiment of the invention, the

40 hydrophilicity of the particle surface of the hydrogel-forming
polymer is additionally modified by formation of complexes. The
formation of complexes on the outer shell of the hydrogel
particles is effected by spraying with solutions of divalent or
more highly valent metal salt solutions, and the metal cations

45 can react with the acid groups of the polymer to form complexes.
Examples of divalent or more highly valent metal cations are Mg?*,
Ca2+, Al3+, sci3t, Ti4r, Mn?*, Fel+/3%, Co2*, Ni2*, cut/2+, zn*, v+,



bi soxazol i ne, pol yoxazolines, di- and polyisocyanates, di- and

pol y-N-net hyl ol conpounds such as, for exanple, 15 JUN 2006
met hyl enebi s( N- et hyl ol et hacryl am de) or 10 nel am ne-fornal dehyde resins,
conpounds having two or nore bl ocked i gcyanate groups such as, for

exanpl e, trinethyl hexarret hyl gne di i socg nate bl ocked wth

2,2, 3, 6-t et F&aNet AFl pi kst s dva'a- BAE . e8d) pul{dtesarmfprradi Beeat fAafipassakmy be
added, for ¥ginple?* p-Aldt uehiddul 21 endichaf*, paod pheortiicudeirdy boeferradi d or
ammoni um dinby#ll ageriphesphat £13+20rPar bheut 24+, y TRl it 1e pasbakomnsy ivkkers are
di - or polygkygigw onqgwapgﬁ@%&ugﬁs@smﬂéwlﬁ% lLé‘E%théxQ' Y dyb midgr, the
reaction pEQQP&% m%fntEBluX?i a'EE'et ? )e,"‘aié‘s eapr'eCQ' oL gf dr:antheas

2-oxazolidin Utl prerera

sprayi ng
with a 25 8 ?‘lHar “Ph%l%lf o‘s”slt?‘ﬁké?lY‘?Ptc&rﬂlé’ﬁtF%‘ﬁ% (?feétatrltdﬁ Hg&ers or
m xi ng and @vitalylddui prenmetalcisadss Pai tle rvasklie FPRP b xiars andRAB Ssuch as
turbul ence foxerxsmpledchionidesr siitsatevam xarlfatpl atee fiXescdventbuialt zed bed
m xers and Sgdugitayl xa1tor i exangl %atJPe SHAHIRY Bfir, thMs @Sk pker

S0t AR RSO AR e st s i A

downstream ryer o"iﬁ er abl

preferably #f ‘?Vcﬁﬁcfﬁﬁ tlal}i%‘brés SHEGR 7% ot SHPARLESY S §° p?%ferabl y
from1l0 m nU'P’E%I'tJOZZPIHBﬁ?%dl%rtl cularly preferably from10 mnutes to 1
hour, during which not only cracking products but al so solvent fractions

can 35 be ren®vestayBuy bhetid Wiegtainpylal soxdtdlea phesechd gheignyeros idmeel f,

by heating Lier f;fasplli%rorﬂﬁ. yp(ply‘?f}é‘rnﬂa&nb@ HiRheakedor C@I{fy‘ %ref%?@ bt Aso

particul arl Y fére Sl & rg é)d;}]ﬂﬁrassllx?sz' nve%nttho ?artlc Eédrophl licity
IS a

of the partrc surf a |onaIIy

odi i ed byP?B"r’rFé‘t%aEﬂryoPr%%‘?ﬁﬂeéjxéycefﬁ%' sy W?ghn%fo%cﬁﬁﬂ agtelofttthe outer
shel | of thecohytdragdlrkepapiacd de theesdme tsdrbpssphraysprplinch wvdohutlions of
di val ent orcrosxlenkieghbylwalent tivet abo ssdtutsengt beisg spxhyielde iet al cati ons

45 can reecCtuyddds ildae oRCh tngltiRSu el y t ia RRIY MBE 21 8s f& NAHEORRLEX eSnker

Exanpl es of t ighl I 40s; <Al Cat +,
Al3+, SC3+, a%ﬁtiz Sitnpé%é?}fg‘%oézéiy%@e%pﬂ%ﬁ/ 55 LJ?12+ ﬁ?f?ﬁrwg% JUN 2006
Ag 4+

14  Zr 4+, Hf 4*, and Au+/ 3+, -preferred nmetal cations are

Myt +, Cat+, Al3+, Ti4+, Zr4+ and Lai+, and particularly preferred
Optionally, the hydrogel-forming polymers may be further modified

25 by admixture of finely divided inorganic solids, for example
silica, alumina, titanium dioxide and iron(II) oxide, to further
augment the effects of the surface aftertreatment. Particular
preference is given to the admixture of hydrophilic silica or of
alumina having an average primary particle size of from 4 to 50

30 nm and a specific surface area of 50-450 m2/g. The admixture of
finely divided inorganic solids preferably takes place after the
surface modification through crosslinking/complexing, but may
also be carried out before or during these surface modifications.

35
Properties of the hydrogel-forming polymers according to the
invention, of the method of making and of the acrylic acid used.

The inventive hydrogel-forming polymers capable of absorbing
40 agueous fluids combine a high ultimate absorption capacity with
high gel strength and permeability and also high retention.

The SFC value {in 10-7 cm3s/g) of the inventive hydrogel-forming
polymers as is measurable by the methods indicated in the
45 description part, is preferably more than 1, especially 2, 4, 6,



metal cations are Al3+, Ti4+ and Zr4+. The nmetal cations may be used not
only alone but also mxed with each other. O the netal 5 cations nent§gpgdgs
all nmetal salts are suitable that possess adequate solubility in the

solvent to be used. OF particular sui bility are nmetal salts with weakly
conpl exi ng ani ons such as_ _for exanple Thloride, nitrate and sul fate. Useful
sol vents fofr the et dt/skftsl8nd0udE NaFReT, AcEshBFRICTNEY BRSO and al so 10
m xt ures thespefialPar ttidcullr 4 efidreAéect shigiheen to water and water/ al cohol
m xtures such as for exanple water-nethanol or water-1,2-propanediol. The

sprayi ng of Th@ecﬁ?t\?aluéak&/&j)'dﬁ't@)@ b O R BIY Ebgéﬁf&zfmﬂrﬁe polyn

hydr ogel - ormn ner ef fected not. aonl ut”_al after t he
surface postacross gag}fbtene énret%lg% : lncflcaé:eéar?l ?ar S ergf’e ¥ red

process, thB2&pr ayd rP&eégrf”H%Y rﬁ‘éltr&l t§éPt155cﬂ§Re°6ﬁ {Llék%% ﬁlgacéolfnzghez‘barre
step as theosprighiarg werh phefermbdyskphnkesperyladilyodt. the tako €8l ut? onkl.bei ng
sprayed in 20 suaoegsiron or sinultaneously via two nozzles or the
crosslinker and netal salt solutions nay be sprayed conjointly through a

single n%ggﬁ aoags&yvamf[ /gr 03% mv@%tﬁ%yﬁs?&éﬁagyfggmfwhef

nmodi fi ed ure %Xamﬂ e

d"i'nor ga

silica, alufif erﬁ t &ffi afh ﬁ?%ﬁﬁr lsnBY| Wﬁ @98 Hrégl‘f‘?)tef%rlf‘hEPe augment
the ef f ect sABSCEIREinwr Pask: afg érrterféa?hiammomartﬁlﬁéuﬂaresaﬁcéfaérléfnée $s WJ:ven
to the adm 2Burer dfighpdr opartianlsirlycarefexdblyallane spedizalilyg 18R averkge

primary partiglegsize ob, fromzb t 2350280 2m ard a75peg) fd:L ns! glhéace area of
50- 450 Irﬁi/sg ]‘cl'he adm xture of fi ge:cy di vi dedhl norﬁanl c soli ks preferabl y
takes place_after surface nodificatjion thr crosslinkin X|ng,
but ey al BBE bEE A PERLGR R gt G EF A 1 he* L R i

35 Properti $81%3s ¢ HOTharBEET -S56T Mtk PRFy v ER oR YR npUio VRS C]i“h'ventl on,
of the net hedrefiaddli g antpbf adwdiastybit HfciSFCusAEIL e GREventi ve

hydr ogel - form ng pol ymers capabl e of absorbing 40 aqueous fluids conbine a

hi gh ul t 2pBbe1 FRSY MalseR SAPSIVa-rYihbe Nt g Gehesti £NGS Nsiai3d permeability
and al so highy Ec%eel”tf'o%mghg %r\éa H‘o]%a%sﬁgﬁ%ghofﬁleomefw%’&é‘t' ve

hydr ogel - f or ng SIS s. 1 ndicated in the
43 deseri pt FBRE (RATE = P Sy ¥ Yﬁﬁﬂé In EBGoCReN IS SIS 6 1 5 JUN
2006 15 8, Pabymems, i l%prq@ra@émpohywlatﬁowéiﬁlﬁelwr A5ty ggaf*eﬁscbecu ally
24, 26, 28, 080, THEZﬂmachnghemf acrylic acid as a hydrophilic monomer in
25 (co)polymerized polymers or in graft (co)polymerxs is preferably

- 50% by weight or more, preferably 80% by weight or more; more

preferably more than 90% by weight, 95% by weight, 98% by weight,

especially 99% by weight and more.

30 Tocophercl refers to compounds cof the following formula:

35

where R! is E or methyl, R? is H or methyl, R3 is H or methyl
40 and R? is H or an acid radical of 1 - 20 carbon atoms.

Preferred radicals for RY are acetyl, ascorbyl, succinyl,

nicotinyl and other physiologically acceptable carboxylic acids.

The carboxylic acids can be mono-, di- or tricarboxylic acids.
45



The CRC value [g/g] of the inventive hydrogel-formng polyners, 5 as is
nmeasur abl e by the nethods indicated in the description part, is preferably
nmore than 15, especially 16, 18, 20, 22, 24, or higher, nore preferhELwNﬁﬁw
especially 26, 27, 28, 29, 30, 31, 32 or higher. 10 The AUL 0. 7psi val ue
[9/g] of the inventive hydrogel-formng. polymers, as is neasurable by the
nmet hods |nd|caged in the descrlptlt?1 part, i erabﬁy nore than 4,

regerqpre ipo IIXPN i HEP gpﬁPF?P:IEﬁ%Pr% W%ﬁrrgf &t abl ¥ 3 Rdspeci al | y

especially 8’
14, 15, 16, methyl]gspegiaddy pacempzr opgocopherzs,. B4, ig7papgicwerivgher. 15
Part| cul ar prefersmce H 9rghvetyl o Brrecdrbilaatpoateafentheishgisholted val ues,
for exanpl erBRCGaWH4-1GBCGphSEEI W th AUL, AUL with CRC, especially to triple
conbi natigns of SFC, AUL and CRC. 20 PoI yrrers based on pol yacryl ate refers

herein to s ro el -formn abeof bsor bi n ueous

f1 ui ds tha#OES%]f%% g‘t P&SET" glr@%cﬁé IarPdt Hé Eggea%rfy fag gpoI ymers,
it is pref eF‘SBP’i}e%dWéCFQPS?Et%FW \7 écbeb‘h Rfredfera@lyonn *ﬁkﬁa Fanget £ Hem of
acrylic aci d0as & (Mmephi Prefemiviyerini hh@5r{rmoye) galoyneli z e pappreasdor in
graft (co)pekpseisiiy ipr eher abhye HOm byowei Y pPm, MBRCed Psef erably 80% by

wei ght or f % t % hy 98%
e e e AR T T

conmpounds of' "thd ngmr“o?hula 35 where RI is Hor methyl, R2 is H or
methyl, R3is Hor nmethyl 40 and R4 is H or an acid radi cal of 1- 20
carbon at onBrePerdnts d¢ gavetats dad-Rinar eormclempinomascoepydciaddoci nyl ,

ni cotinyl amdrplieraqifysicohegicald yesaeaeps Ab} eyt hosppheraridsbiliber .

car boxyl i1¢ @ekdgt £ P M0, Kh unta(ert-,&b&@ratmaéaﬂnqna%ﬂét t&c%plaea‘?oa!Ul\Lr?OOG

10 Prefercugey S, 1 ieh a0y 2l phad asaplst ol ahere Bhentce i sy

especially r P acet yl .
Palrotl cul a%/ BF@?%JF%YG ”I°§ep o2h 1% mRRRr- gFB%%latJﬂé’oﬁ‘ﬁéFtha@ %%cc?ﬁhesz)l is Y
present in PRe POl éﬁdfFﬁe‘tIF%iJa‘@rlyPpémﬁwatﬁ@ﬁ@nért@%@%@ﬁcéﬁtratl on
whi ch is prefieeabdgedus tlverr page:HoxyphedOl -ird 0RE ppm fpeefwsadillay in t he
range from 301ym&P0z4338n aBdquespacital hyghh dhe andangeoteonm Ge 300 ppm
based on smoothly. The products obtained are less yellowish and have a 2%

value of more than 70, especially more than 75, as measured using

a Hunterlab LS 5100 colorimeter. The induction period in the

inventive process, involving acrylic acid for example, is

25 = 20 sec, especially = 15 sec, and hence distinctly shorter
than on addition of MEHQ.

EP 449 913 (US 5 159 106) describes a process for preparing

(meth)acrylic esters of polyhydric alkanols by an acid-catalyzed
30 esterification reaction in the presence of tocophercols. This is

said to prevent discoloration of the esterification products.

WO 99/01410 (EP 998 437) recommends using alpha-tocopherol as a
polymerization inhibitor in the production, storage and
35 transportation of vinyl monomers, preferably acrylonitrile.

US 5,461,124 describes the use of tocopherol in the manufacture
of surgical adhesives and surgical cement.

40 Deployment and use of hydrogel-forming polymers

The present invention further provides for the use of the
abovementioned hydrogel forming polymers in hygiene articles
comprising

45
{A) a liquid pervious topsheet
{(B) a liguid impervious backsheet



10 acid-functional nononers, especially on acrylic acid, or on acid wunits
in the polymer. Preference is given to acid-functional nononer, espegisaliyyos
acrylic acid, containing essentially only tocopherol stabilizer.

Essentially it is to be understood as aning that tocopherol, in terns of
the nol % of the stabilizers, has the hfghest fraction, preferably nore than
90 nol d, esb@blal??FQnHQ§lFH8He§5Pe¥H?en9 2) gyl @Y RPAICOTRF ¥$E r adi cal
polynerizatlon (@l deopher dly weightvahttigebusroyer fprménborgpirarol in that
the free-radical 20apodydirig zat khe israauiieker to |light off and proceeds nore

smoot hl y. The pqeﬁip@womﬁm@h@r@fIrﬁ,%%omhhw §fbe%nqlatﬂé¥§af‘ Z% val ue of

nore than 7 es £Cl aldl neasur nt e I
5100 col or| 8 J1‘|’*|nallﬁ'duct ?%%u%gralyg B3t e ™S nven gYpE?Doocess Eil ﬁ%/)%) Wi ng

acrylic acid fof‘ab?aﬁﬁﬂee(c)saﬁ@ 5 20 sec, especially 5 15 sec, and hence
distinctly $Rhbrepviondidly en addididnoof lmapcaimgegmei(mrﬁ (859and6)
describes a procegs for preparing (neth)acrylic esters of polyhydric

al kanol's by an acid-catalyzed 30 esterification reaction in the presence of

t ocopher f | ¥ fication
pr oductSCibV\Ey g%@f%@ g@%ggé% R%%Eﬂiggéé Esn(fgtg%l iéegigjﬁ% %%E h(r)j]g as a
pol ynmeri zat -B% PLY n RHEHPEB68 (R o368 Yati on of
vi nyl nononé@%lt%)r@ftelaéﬁPydh%ﬂ%ﬂsorfPFrMl%ant@S 5,461, 124 descrl bes t he use of
tocopherol in the manufacture of surgical adhesives and surgical cenent. 40
Depl oyment apé uisf il pbydiegeltdehekog(opljsene Theeprasiiit isNYendiiet
further ‘50¥bﬁl€.§cé %thh‘éhésécﬂi otfh%heav@@a\’xeé‘ientrfnﬁ?t&’ﬂ 098k 2684 N9

! h t opsheet
(B) a1 qui BT ShbBaERs ot Bt Shaebers o)t csoPé' p0Si t i oned.

bet ween (A) P%\ SEBF SanBOLHABT iSig TREPY 19F THOYFBY (gt Socht A8 FehByel
form ng pol ¥ethe @aser af npor-vvavee matenidlon the2fibeonosusy sreeghl lnf

hydr ophi | i cibitsl trmeeheal bp KiDdeapt sodtaldsy p@lykhesykatay.errpdsrtedned

di rect !y 28bgyeeand sbakeVpo sd 4t & exffan ¥ iBhaepPthe@nald,y panyachpisid i on
| ayer posi thf?@%l%&%?ﬂeﬁ@ and (CO.

The liquid impervious layer (B) is generally a sheet of
polyethylene or polypropylene.

25
The core (C) includes not only the hydrogel forming polymer (C1l)
of the invention but also hydrophilic fiber material (C2). By
hydrophilic is meant that aqueous fluids spread gquickly over the
fiber. The fiber material is usually cellulose, modified

30 cellulose, rayon, polyester such as polyethylene terephthlate.
Particular preference is given to cellulose fibers such as pulp.
The fibers generally have a diameter of 1-200 pum, and preferably
10-100 pm, and also have a minimum length of 1 mm.

35 The fraction of hydrophilic fiber material based on the total
amount of the core is preferably 20-80% by weight and
particularly preferably 40-70% by weight.

Diaper construction and shape is common knowledge and described
40 for example in EP-A-0 316 518 and EP-A-0 202 127. Diapers and

other hygiene articles are generally also described in WO

00/65084, especially at pages 6-15, WO 00/65348, especially at

pages 4-17, WO 00/35502, especially pages 3-9, DE 19737434, WO

98/8439. These references and the references therein are hereby
45 expressly incorporated herein.



10 Hygiene articles for the purposes of the present invention include not
only incontinence pads and incontinence briefs for adults but also qisapsras
for infants. The liquid pervious topsheet (A) is the layer which is in
direct 15 contact with the skin of thg wearer. Its material conprises
customary s>£nt hetjc or manufactured fi s or filns of pol yesters,

pol yol ef i nsFheay@lisy hydragal -foueng sotymers oft toa. inventien @gsevery
non-woven nesefillass tabsokbbets foe wgener ahd yaqueousedlbbdet ser thyt bteer s

such as pol yagriyé ales wReAf eavatk2Q BBt erialey FeRappbyest elasketayon or

bl ends t her eawerpﬂ{@cetaey56@91t@9daﬂaolaxarQyzyéi%q-aﬂpeaé' Ma%gormshw ous |ayer
(B) is gegerglln%%(nea Shl%eB o'fl n olgtelt tiglsenl(la IQ;PESp I.é% ogylgne. 25 The core (O
i ncl udes not "onl'y The hyHPo%e For ng f)o‘fy r%f' fr of “¥HEnVenti on but

al so hydr opfirlte2%Y B@PkhBPerial (C2). By hydrophilic is neant that aqueous
fluids spread quickly over the fiber. The fiber material is usually

cellul ose, nodified 30 cellul ose, rayon, polyester such as pol yethyl ene
terephthlate. Particular preference is given to cellulose fibers such as

pulp. T Lhers nerally have a dianeter of 1-200 m and preferably
10-100 m%a%%geg J‘smoegﬁaa\?eggr% nimum |l ength - of 1 nm 35 The fraction of
hydrophilic fiber nmaterial based on the total anpbunt of the core is
preferably 28s80%thpddei ght and particularly preferably 40-70% by wei ght.
Di aper construction and shape is conmon know edge and described 40 for

exanpl e i n EP- AcOn3dr k8 raBenER A ezt%?ea@ apers and other hygiene

articles gre generally also described in 00/ 65084, especially at pages

6-15, WD 00/,65348 ially at 4-17, \\D 00/ 35502, i al |
39, DE 197 1AS4CWBE OB GUSRP T Ra0F r e BRI KL hE'S PG BREbett et o n

are hereby t@3P3ple2ffY) it &t 8 feied hydrogel UNPPUOELE8513Re acidic
hydr ogel - f ofrdetgiqrollphef 80 ofm) rerel meeghedningoe aveegbagse W 8asmmbbordierst s
for water awnHiagusouabbbgueistlsaeahat. thiay tamagbesuseskad tldradvanimgesas a
wat er rebai Dan eBRiskebr G291l RBigRE Sodilud @h18kdadnbRALbhCYbarldasaS an
absor bent 50&@?&"%?"5 Dol YOI I8 AR ’sb%ﬁfor?}iﬁg ay gbfﬁﬁéé’po%@??f‘srr%
sanitary ”aQeAQEE igotﬁégeéé£¥¥gf%ge%a%ér ?%&inut%gogt 250 g. The amount of

liquid is determined by weighing back the centrifuged teabag.
25 b) 2Absorbency Under Load (AUL) (0.7 psi)

The measuring cell for determining AUL 0.7 psi is a Plexiglass
cylinder 60 mm in internal diameter and 50 mm in height.
Adhesively attached to its underside is a stainless steel sieve
30 bottom having a mesh size of 36 pum. 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
1 345 g. AUL 0.7 psi is determined by determining the weight of
35 the empty Plexiglass cylinder and of the plastic plate and
recording it as Wp. 0.900 = 0.005 g of hydrogel-forming polymer
(particle size distribution 150-800 um) is then weighed into the
Plexiglass cylinder and distributed very uniformly over the
stainless steel sieve bottom. The plastic plate is then carefully
40 placed in the Plexiglass cylinder, the entire unit is weighed and
the weight is recorded as W,. The weight is then placed on the
plastic plate in the Plexiglass cylinder. A ceramic filter plate
120 mm in diameter and 0 in porosity is then placed in the middle
of a Petri dish 200 mm in diameter and 30 mm in height and
45 sufficient 0.9% by weight sodium chloride solution is introduced
for the surface of the liquid to be level with the filter plate
surface without the surface of the filter plate being wetted. A



a) Centrifuge Retention Capacity (CRC) 15 This nethod neasures the free
swel lability of the hydrogel in a teabag. 0.2000 m 0.0050 g of dried§ JuyN 2006
hydrogel (particle size fraction 106-850 n) are weighed into a teabag 60 X
85 mmin size which is subsequently segaled. The teabag is placed for 30
m nutes 20 in an excess of 0.9% by weight sodium chloride solution (at |east

0.83 1 of SFHWINIARESFi BRPF0IA FBnih {lasetgs| paer< puder D FPES Si@fbag i s
t hen centri (Rfed8PofcBvwar rharsk fapm25Ohrichee anbamillof isl sgbseguentdat er nmi ned
by wei ghi ngohaeld bhethenteidnigegrbeabathe 28 R} gBsOTdIAAGMeUNESHtdi0aGg( AUL)
Gyl { nder %%i“ﬁbf‘ﬂiggf'ﬂq?&%fd?g i PE?'“'J‘L%E%"%%“@'

?o "{E{Bht 5 ES#’ e jts eaggﬁa?ﬁl%as’éerstagg} i%f%sté%ﬁ' 68& ‘

attached _sﬂ?unﬁgrs 3 , ARG a mesh
size of 36 "ffe ®RBaStr g SEFRORurtMecomPABEE IRt i51 A8TPECR| HHP KEGi ng a

di amet er ofPBF imdighdard viihgiequenhiy itheavebahpl dg erkriavedhéramashe i ng cel |

t oget her wklexilgdaspl aplimdgd.attee Thexipjlaski eyplader amhthhiainei ghillkeaget her

weigh 1 345yirogdh 9s w@sdnds tdgbendd ned by ndep A4 o kbBeayeiglt of 35

the enptygy R I i . and of the plastic plate and recording it as
WO 0. 90% ‘%e%%y gag?fﬁé%%gglb-'f orm ng polymer (particle size distribution

150-800 m) is then weighed into the Plexiglass cylinder and distributed
very uni f orfflly vg¥efFalpelatadyibyl 88 frldavwiggegaupbtatom The plastic plate is
then carefully 40 placed in the Plexiglass cylinder, the entire unit is

wei ghed and the wei gL ics. 77 @6 Qr gty ps= W, -wihe meiwght,ji s then placed on the
plastic plate in the Plexiglass cylinder. A ceramc filter plate 120 mmin
dianeter and O in.porqsity.is.then,pla inthe mddle of a Petri dish 200
mmin di amﬁcger éé"‘:nl&“:?o&‘)?n%‘”’i%°%%‘%°§H%’l§%d?§fgc’suffi cient 0.9% by wei ght sodium
chloride solution is introduced for the surface of the liquid to be |evel
with the fiTheetegtanethaed rifogcdeterivouing BECsysfdrrcmgfoedhanfilter plate being
wetted. A W.S.JBN52008399 round filter paper 90 mmin dianmeter and < 20 m
in pore spze (S&S 589 Schwarzband from Schl eicher & SchU'l) is subsequently
placed on the ceranm c plate. The Plexiglass cylinder containing
hydr ogel -form ng polyner is then placed with plastic plate and 5 wei ght on
top of the filter paper and |left there for 60 mnutes. At the end of this
period, th&EXCHRPLePE B tPHSUFERBYed fromthe Petri dish and subsequently
the weight is renoved fromthe Plexiglass cylinder. The Pl exiglass cylinder
cont ai ni 18 satthien from 1 735 g of acrylic acid, admixed with racemic

o-tocopherol or MEHQ, 1 445 g of 50% aqueous sodium hydroxide

solution and 2 760 g of water, and approximately 30% sodium

acrylate solution was prepared in a conventional manner and

deoxygenated with countercurrent nitrogen in a stripping column
30 in a conventional manner.

The substantially oxygen-free solution was transferred into a
Werner & Pfleiderer LUK 8 trough kneader, and mixed with 7.8 g of
polyethylene glycol diacrylate and thoroughly mixed through. The

35 reactor was blanketed with nitrogen throughout the entire
reaction time.

The initiator system, initially 32.12 g of sodium persulfate (15%
solution) and then 20.79 g of ascorbic acid (0.5%), was added

40 while the stirrer shafts were in motion. On completion of the
addition, the contents of the kneader were heated at a heating
fluid temperature of 74°C. The mixture began to warm up and became
viscid (induction period). As soon as the maximum polymerization
temperature was exceeded, the heating was switched off and a

45 supplementary polymerization was carried out for about 15
minutes. The contents of the kneader were cooled down to 50 - 60°C
and discharged onto a drying sieve to form a thin layer and dried



hydrogel is weighed together with the plastic plate and the 10 wei ght
recorded as Wh. 15 AUL was cal cul ated by the foll owi ng equati on: AUl SO%URI 2006
psi 1g/g] = IVW-Wal / IWaA-Wl c¢) Saline Flow Conductivity (SFC) The tes

met hod for determning SFC is described in U S 5 599 335. 20 Exanpl es
Exanpl e of SAP production 25 Starting ®om 1 735 g of acrylic acid, adm xed
Wi th racem &n a-drodopherlpinady avEREP A #45agout FDMiawresusTBodiuindchydr oxi de
sol uti on anpowieib@ag shbsmtremtlgnddipptaXitpatel yn80%sadicum sace W fatfeom

sol ution waspPr@Paseduh by HARMeRy ondlsikgangr and deoxygenated with
countercurrent nitrogen in a stripping colum 30 in a conventional manner.
The subst ntliu%algy oxg en;free solution was transferred into a \erner &
Pfl ei derer T % F5 gﬂ r, and nmixed with 7.8 g of polyethyl ene

gl ycol diacrylate and thoroughly m xed through. The 35 reactor was bl anketed
W th nitrogerd threpghoty Ldvkgenpilpeshamactixen wasechahtyed wiithal 08 ksystem
initially 32uderabsebnenti pindRer pubpai&d (kS YerSehditinvue ddstbepe2h.74 g of
ascorbi ¢ acks fonbe Y08 AUACAAN ML | A RS 81 hTTE gL LS § el T On.
On corrplg;)lon of the__addi i.on, the contents of “the Kneader were heat.ed at a
heating TPV @0efat Are of <7BECPARIRL "GP e SRR (B Rar i LB 'HHE BEcane
viscid (indbRg irser PHAIIOMAS §680A0 aBLiR h&hfaRT AERE hotsy FddiS2dt Fong

t enper at ur etemperaxgsedetl, L2076 headt heigd was that t témebroftiurgandon @5 minutes

suppl ement aty dqaleynehbz athersol@sneaksy ek Aiktile@bofd a242inn nhiesis The
gon_tentS_ of fé{‘ﬁ)v{c&@eﬁﬁi%o&@f eRebed QI%rtoguéQ is 6%%‘:0}8‘%@5%' §ﬁBa££h§Qd_0nt0 a
ryi ng sigv I i ayer ri-e in a drying
cabi net %F ﬁ%O%PT g’ramég%%% em%%ﬁ gggn de0 dr %gg powder was subsequently
adjusted to a final particle size of from 100 to 850 m by grinding and

si eving. 5 L fex@@pPérosslinking: A 5 1 capacity Lbdige pl owshare m xer was
charged with 1.8 kg of superabsorbent powder prepared as per the above
prescripti oferyiics@ktbi wix1of2sh. 4o of ﬁ&é‘xﬂi@n@—%d’%ﬂ{exfﬂlm ycidyl ether, 59 g
of 10 vvabgrlmt%_%ngpghgd 2=prgpanedi ol was sprayed onto the powder in

End product very white (2% value: 76)*)
2nd example

25 Acrylic acid with 220 ppm MEHQ
Induction period 70 sec

End product slightly yellow to yellow (Z% value: 63)™)

Induction period - a-tocopherol: typically 5 - 15 sec
30 MEHQ: typically 50 - 150 sec

*}  Color determination (%% values) using
Hunterlab LS 5100 colorimeter

35

40

45



the course of from5 to 10 mn. The product is raised to a tenperature of
120C and held at that tenperature for 60 mnutes in order that the spljygenis
may ‘be distilled off again. This is followed by cooling before the product
is discharged and sieved 15 to the patticle size fraction 100 - 850 )un. 1st
exanple Acrylic acid with 250 ppm of racem c a- tocopherol 20 I nduction
period < 10 sec. End product very white (Z% val ue: 76)*) 2nd exanple 25
Acrylic acld Sai:o20 ppm MEHQ | nduction period 70 sec End product slightly
yellow to yell ow (Z% val ue: 63)*) Induction period - a-tocopherol: typically
5 - 15 secl. 30HpEH@Ge it-fprnahg ypdimers50apael«Calfombdetbing natueomus( Z¥vds ues)

usi ng Henterl aig 153 2H00nC ot 04 FRIc@R 0881 46b Hinek %&U&Ium@@ tobopheebaim 1.
Hydr ogel - f or mi ng polyners capabl e of absorblng aqueous fluids 5 and based

on acid-fu ctl mer . cont ai n toco ogel -formn

pol yners a @Tﬁ%dpqn%EFﬁiﬁ$nPéiﬁ? glﬁss f étﬁﬂ Fﬁ%¥T| heﬁSF?nﬁglgs
polyacrylate apid-funedigpal EQﬁﬁﬁeﬁglﬁoP9h¥#%¥E%§télalned |n either of clains
1 and 2, wherein said tocopherol is distributed over the polyner. 4.

Hydr ogellof O M M RYMNELSmASg Paiyiedsi 8s adya ipfedcliai 8btHet BB clalhsWnerein

sai d tocopheroknd s akpbast RCopheibopRerdl ORI EE2HALAE ARIY WRES as cl ai nmed
in any of clai 1 'to 4, “wherein sald tocopherol is present in an anpunt

from10 to 1 %ﬁ%ﬁ based on aci d-functional nononer. 20 6. A process for
preparing hydrogel -form ng polyners capable of absorbing aqueous fluids and
based on ati d-ByfradedndPrmped \arrdivymenRi e corimedsés aBy nef adiadmsudctd odal
nononer 16hat wisdainnsatdcophiarol2hs 7alphgteeepheaslcl ai mred in cl ai m 6,
wherein the acrylic acid
5. Hydrogel-forming polymers as claimed in any of claims 1 to 4,
wherein said tocopherol is present in an amount from 10 to
1 000 ppm, based on acid-functional monomer.
20
6. A process for preparing hydrogel-forming polymers capable of
absorbing aqueous fluids and based on acid-functional
polymer, which comprises using acid-functional monomer that
contains tocopherol.
25
7. A process as claimed in claim 6, wherein the acrylic acid
used contains at least 50 ppm of tocopherol and the induction
period 1s at most 20 seconds.

" 30 8, A process as claimed in either of claims 6 and 7, wherein the
acrylic acid used contains at least 50 ppm of tocopherol and
the 2% value of the resultant hydrogel-forming polymer
capable of absorbing aqueous fluids is greater than 70.

35 9. The use of acid-functional monomers for preparing
hydregel-forming polymers capable of absorbing aquecus
fluids, wherein the acid-functional monomers contain
tocopherol, especially alpha-tocopherol.

40 10. The use of acid-functional monomers as claimed in claim 9
which contain only tocopherol stabilizer.

11. The use of acrylic acid or acrylate as acid-functional
monomer as claimed in either of claims 9 and 10.
45



used contains at |east 50 ppm of tocopherol and the induction period is at
nost 20 seconds. 30 B. A process as clainmed in either of clains 6 aqqi IN. 2006
wherein the acrylic acid used contains at | east 50 ppm of tocophero AW%
the Z% val ue of the resultant hydrogeﬂzforn1ng polyner capabl e of absorbing
aqueous flpjd reate /| The Juse_ tipnal nmonomers
for pr eparlwngsr (!.ll(r;:l'o g% %‘ﬁ i (%olr% ?SPOIaYm blle™ 0 agljgsor’:ro bgorgue us

f1 ui ds, mherel?ﬂqq9§saéﬁﬂl 6E§Plﬂﬁhﬁﬁéﬁ%308598?ﬁs D IFHD Fallne%$%0|ally
al pha-tocopherQﬂ cl4gmg0b Thed Us‘-@roﬁba@ﬂdufwmuﬁ@nal fhwhtsverespasiel by nigd in
claim9 whi chhefirhai arontyed.ocopherol stabilizer. 11. The use of acrylic
acid or acrylate as acid-functional nonomer as clained in either of clains
9 and 10. 45 1 5 JUN 2006 22 12. The use of hydrogel -form ng pol ynmers
capabl e of absorbing agqueous fluids and obtai nable by a process as clained
inany of clains 6 to 8, for absorbing aqueous fluids, especially in

hygi ene articles. 5 10 15 20 25 30 35 40 45
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