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of fil ms2&mndoryhmeic regutiarsd, imamobilization of large functional molecules (enzymes), adhesive for
agglomerations, heat storage media, fitration aids, hydrophilic component in polymer
laminates, dispersants, liquefiers); building and construction, installation {powder
injection molding, clay-based renders, vibration-inhibiting medium, assistants in relation
to tunneling in water-rich ground, cable sheathing); water treatment, waste treatment, |
30 water removal (deicefs, reusable sandbags); cleanihg; agriculture industry (irrigation,
retention of meltwater and dew precipitates, composting additive, protection of forests
against fungal and insect infestation, delayed release of active ingredients to plants);
- fire protection (flying sparks)(covering houses or house walls with SAP gel, since water
~has a very high heat capacity, |gmt|on can be prevented, spraying of SAP gelin the
35 case of fires such as for example forest fires); coextrusion agent in thermoplastic
polymers (hydrophilicization of multilayer films), production of films and thern‘ibpiastic
- moldings capable of absorbing water (for example agricultural films capable of storing
rain and dew water); SAP-containing films for keeping fresh f_r&it and vegetables which
can be packed in moist films; the SAP stores water released by the fruit and vegetables
40  without forming condensation droplets and partly reemits the water to the fruit and
vegetables, so that neither fouling nor wilting occurs; SAP-polystyrene coextrudates for
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bodywei ghs of the wearer of the hygiene article, and clog the pores in the
SAP/ cel I ul osgohy %ﬁsmﬁ&pﬁﬂaﬁeﬁ!@g arpd¥sE¥idlfor example by hydrogels having high
: gel strength i in the swollen state. Gels lacking in strength are deformable under an
applied pressure, for example pressure due to the bodyweight of the wearer of the
hygiene article, and clog the pores in the SAP/celiulose fiber absorbent and so prevent
30 continued absorption of fluid. Enhancéd gel strength is generally obtained through a
higher degree of crosslinking, although this reduces retention performance of the
product. An elegant way to enhance gel strength is surface postcrosslinking. In this
~ process, dried superabsorbents having an average crosslink density are subjected to
an additional crosslinking step. Surface postcrosslinking increases the crosslink density
35 inthe sheath of the superabsorbent particle, whereby the absbrbency- under load is
raised to a higher level. Whereas the absorption capacity decreases in the
superabsorbent particle 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 fiuid fransmission without occurrence of the gel
40  Dblocking effect. It is perfectly desirable for the total capacity of the superabsorbent to be
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Wi th trinmet hgkioé pitbpréimethylSprdparer ( Exton, PA, USA), for exanple, sells under
the indicated trade nanes 25 trinethylol propane triacrylate (SR 351), '

triply nonoethoxyl ated trinethyl ol propane o ‘
Sartorner (Exton, PA, USAy, for example, sells under the indicated trade names

25  trimethyiolpropane triacrylate (SR 351), triply monoethoxylated trimethylolpropane
_ triacrylate (SR 454), triply diethoxylated trimethylolpropane triacrylate (SR 499), triply '
triethoxylated trimethylolpropane triacrylate (SR 502), triply pentasthoxylated
trimethylolpropane triacrylate (SR 9035) and altogether 20 mol ethoxylated
- . trimethylolpropane triacrylate (SR 415). Propoxyiated trimethylolpropane triacrylates
* 30" are obtainable under the trade names SR 492 {three times 1 PO per TMP) and CD 501
(three times 2 PO per TMP). Commercially available glycerol derivatives include
~ CD 9021 highly propoxylated glycerol triacrylate and CD 9020 tripropoxyglycerol
triacrylate.

- 35 WO 93/21237 discloses (meth)acrylates of alkoxyléted polyhydric C; — Cyp
hydrocarbons that are useful as crosslinkers. The trimethylolpropane crosslinkers used
correspond to SR 351, SR 454, SR 502, SR 9035 and SR 415. These crosslinkers
have 0, 3, 9, 15 or 20 EO units per TMP. WO 93/21237 says it is advantageous to have
3 times 2 - 7 EQ units per TMP, and especially 3 times 4 - 6 EO units per TMP.
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(et h) acr yl i Dhester sydlghexenaliscarahgrziabwiedger i fi cation of  (meth)acrylic acid
with the corresponding al cohols in the presence of an 15 inhibitor/inhibitor
enzene, toluene

systemand ip th esence _gr absence of a solvent such as
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reactli onggi taﬁcﬁo%%rﬂﬁ@é ﬁﬁetééte‘ﬂiﬁé‘atfaﬂ%vééﬁbltrﬁélgerf%ﬁﬁé @Jrgét'és?e?ﬁ%ﬁhezo and/ or
to renove the esterification water .forned and/or .the target ester fromthe
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f
equi | i bri um PRHGIYETNOR FREMSSR! COBKSTEIPLS BIRY bt ai ned. Therefore,

in the production of higher (nmeth)acrylic esters, it is customary to renove
Therefore, in the production of higher (meth)acryiic esters, it is customary to remove
the water of reaction and to use an excess of (meth)acrylic acid.
25 _
US 4 187 383 describes an esterification process of (meth)acrylic acid with organic
polyols at a reaction temperature of from 20 to 80°C using an equivalent excess of from
2:11fo0 3:1. '

30 The disadvantage of this process is that the low reaction femperature means that the |
reaction times- are up to 35 hours and that excess acid in the reaction mixture is
removed by neutralization followed by phase separation.

‘WO 2001/14438 (Derwent Abstract No. 2001-191644/19) and WO 2001/10920

35 (Cherhica] Abstracts 134:163502) describe processes for esferifying (meth)acrylic acid
with polyalkylene glycol monoalkyl ethers in a ratio of 3:1 - 50:1 in the presence of
acids and polymerization inhibitors and, after deactivation of the acidic catalyst,
copolymerization of the residue of {meth)acrylic ester and (meth)acrylic acid at pH 1.5 -
3.5, and also the use of said residue as a cement additive.
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are useful as freeyradjcal crosslinkers for supefjabsorbents. 10 W have
'%\@Pleved by an ester FE formula la: 0 0 )
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found that this obj
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Jg O 15 whePe EQ is CH2- CH2-, FjO i s at each instance
i ndépendent | y O CH2- CH( CH3) - O Q@ CHB)-CH2

i ndeépendent |y EO or
~

)

where AQ is for each AO independently EO or PO,

15
where EO Is O-CH2-CH2-,
PO is at each instance independently O-CH2-CH(CH3)- or
O-CH(CH3)-CH2-
20

pl+p2+p3is3,4or5,

~ R1, R2 and R3 are independently H or CH3.

25  The EO and PO units are incorporated such that polyethers are formed and not
peroxides.

Preference is giv_eh to the above esters F wherein AQ is EO.

30 Preference is also given to the above esters F wherein at least one AQC is PO and at
_least one further AQ is EO. '

We have found that the object is further achieved by esters F of the formula Ib:
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where EO is O-CH2-CH2-

5
PO is at each instance independently O-CH2-CH(CH3)- or
O-CH(CH3)-CH2- '
) m1+m2+m3+n1+n2+n3is3,4or5,
10 '

mi+m2+m3is 1,2, 3,or4,
R1, R2, R3 are i'ndependentiy H or CH3.
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where EO is O-CH2-CH2-

20 | ‘
PO is at each instance independently O-CH2-CH(CH3)- or
O-CH(CH3)-CH2- "
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25
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where EOis O CH2-CH2 20 PO is at each instance independently O CH2- CH(CH3) -
or O CH(CH3)-CH2 ml +nR+nB+nl + n2 + n3 is 3, 4 or 5 25 nl+m2+n8B i 119F2005
3, or 4, 11 DEC2006 7 Rl, R2, R3 are i[}dependently H or CH3. Preference
afong the above esters is given to esters‘F wherein nl + n2 + n8 + n1 + 5
n2+n3or pl +p2+p3 is equalto3. Preference anong the above esters is given to

ester F wherein m + nt ?Wfﬁﬁ]argind@é?ﬁdéﬁﬁﬁwvﬁﬁf p2 + p3 is equal to 5.
; , : .

10 Particular preference is gi'ven to esfers erei'n 3 PCs are present in
total. Very particular preference is given to esters F wherein at |least 1 PO
i s present i Rrdaehce afond theZabmivk extercibgives iotstghyi€ ehetein % +\f@2 y martnitcul ar

preferencg ngiﬁéed}pt&gr gfn%@qsgtam%gi n Rl, R2 and R3 are identical,

especially en R1, and R3 e each H According to the present
invention, the esters F of the abovenentioned fornula having the stated
meani ngs can Ppsfeneaeslamong fitecgimve egtehyid gogelte Bstent mgepeh yrter m2capabirel of 20
absor bi ng aq |4 dso angd ; takly as internal crosslinkers. W have
found that t gqo jgercd;‘ ing@?tiﬁéﬁg ieved by a process for preparing an
ester F of al koxylated glycerol with (nmeth)acrylic acid, conprising the

st eps of 125 ®&prticelac piefeyerdakio givea t@ dstgtsyE whereinvd POs @nepiesantriykatal. acid in the
presence of at | east one esterification catalyst C and of at |east one

pol yreri zat i inhjbitor D and., qptionally_also of a watey-azeotropin

ol vent | Bt o VROl HIUIRS S eIPrercs 5 SEAs BRI § WiBHHi FHgat h 15,6 SRehar Poih

m xt ur e sone obthed dlkaxdy chihips whglgeerblor med in  a), during and/or after a), 30
f) optionally neutralizing the reaction m xture, h) when a solvent E was

used, optionally rempoving this.saolvent istillatian, d/or i). stripping
Weh o ods wilenPdr SR delias s Tret Puaais betsiit; Bend ¥ lnenlpfe of e
enBodi nent - esprsiaityden &dc B@aNgfRY aretelaphck yl i ¢ acid to al koxyl ated gl ycerol
is at least 3.15:1
According fo the present invention, the esters F of the abovementioned formula having
- the stated meanings can be used for preparing hydrogel-forming polymers capable of
20  absorbing aqueous fluids and especially as internal crosslinkers.

We have found that the object is further achieved by a process for preparing an ester F
of alkoxylated glycerol with (meth)acrylic acid, comprising the steps of

25 a) reacting alkoxylated glyceroi with {meth)acrylic acid in the presence of at least
one esterification catalyst C and of at least one polymerization inhibitor D and
optionally also of a water-azeotroping solvent E to form an ester F,
b)  optionally removing from the reaction mixture some or ali of the water formed in
. ,) a), during and/or after a),
) 30 ) optionally neutralizing the reaction mixture,
h) - when a solvent E was used, optionally removing this solvent by disti_llation,
~ “and/or _ '
i) stripping with a gas which is inert under the reaction conditions.

35  In a preferred embodiment

- - the molar excess of (meth)acrylic acid to alkoxylated glycerol is at least 3.15:1
and _ '
- the optionally neutralized {meth)acrylic acid present in the reaction mixture after
40 the last step substantially remains in the reaction mixture. )



and - the optionally neutralized (neth)acrylic acid present in the reaction
m xture after 40 the last step substantially remains in the reactioE DEEZWE
m xture. 1 | DEC 2006 (Meth)acrylic acid in the context of the pres %t '
i aventi on conprehends nethacrylic acid, agrylic acid or mxtures of

met hacrylic acid and acrylic acid. Acrylic acid is preferred. 5 Wen the
ester Fis desired in pure form it can be purified by known separation
processes. THéetmACHHic agid &y thegontexkelihe ereppnidneantion comatekergs medacrylicerol i s
at | east 3. 15e¢id, ackicpcif @ maltuyesadf metitadryiiz.adidlandangicRicRfl Aedid Xcidls | east
3.75:1, even gﬁ&ﬁ%preferably at least 4.5:1 and especially at |east 7.5:1.
In a preferrg enbodi nent, (neth)acrylic acid is used in an excess of for
exanpl e @reater than 15:1, preferably greater than 30:1, nore preferably

great er t hanvienthe d8eck &rdasted inpseé forabt xag be pusfied fiathokbQeparaticmeci al | y
greater than, I?o%g'gesand specifically greater than 300:1. The esterification
products t hu8™G ?alhable can be used as radical crosslinkers in hydrogels
substantially without further purification, specifically w thout substanti al

20 r Iermval OfThé el xxess ob{métiich)iaetiltb alkagyisteaficolol ishe lest 8nsf| cati on ]
cat al yst €. t [ to be
Cnder st o0t ableaaRyatIRaE ST, HER oraRFtbiy &1650 578, Waaf ol ety pllend)
crossl i nki ng4-5¢t ardesrearivngt leaidéther of Iinear or lightly crosslinked

pol ymer). This crosslinking can take place via 25 free-radical or cationic
pol ymeri zati gp | SHIE t L |

addi tion, esﬁg? P%?éggétal on 6’?{‘?‘331 ség){%ﬂ"??&égﬁ%ﬁ?ﬁﬁigﬁéﬁ%ﬁéﬁ 3%5}?@%
preferably 8feeikal 1! freferabyreater PenyReh Mmese pisterably grertentban®il ng
pal'ymer s18apaéremofe @bfecatiy grgatmg thenuld0f1, espisigly gtentatthyn 2251 anpapddlficaBp of
absor bi ng at j}eastndjorq. dwn wei ght, preferably 10 tines their own wei ght
and nore prgferably 20 tinmes their own weight of distilled water and they
are preferably capable of achieving this absorption even under a pressure
of 0.7 psi. Ahkesiplifitation giogoets dhusushddiodblé oan b esglapusies| obsslihkerpiresent

id”V i gt ion Ea,‘fﬁd@% EuskaHtlly RRnduR flrher beridkich, spéifidaliPwhoutisGhdtddap3- . . O
(AQ) pi 20 remova‘ é(,()?}g éxcess of (meth)acrylic acid and of the esterification catalyst C.

Unless otherwise mentioned, crosslinking as used herein is fo be understood as
meaning radical crossiinking (gel crosslinking; internal crdsslinking; cross-linking
together of linear or lightly crosslinked polymer). This crosslinking can take place via

25 free-radical or cationic polymerization mechanisms or other mechanisms, for example
Michael addition, esterification or transesterification mechanisms, but is preferably
effected by free-radical polymerization.

) ' Hydrogei-forming polymers capable of absorbing aqueous fluids preferably are capable
30 of absorbing at least their dwn weight, preferably 10 times their own weight and more
- preferably 20 times their own weight of distilled water and they are preferably capable
of achieving this absorption even under a pressure of 0.7 psi.

Alkoxylated glycerol useful for the purposes of the present inve_ntibn have a structure
as in the formula lia, b or lic °

H
N H
AQ AO)p.””
| (AO)Ra~_ O/_Y\ O/( P,

~(A0)

o

Pa_
H lla,



 observed The\r tiren
- The approprlat?é}rmhnt of et hg/)l en

Hilla, 1 7 DEC 2006 9 H EOn3 (POnNB", 0 O(POM\ H (EON,
O(PO2/ (EQNn21-1 HIlb, H(EOQN3. /(EQNnI (PO O O\(POnH O\ Z(POWNEEL 7006
(EONn2 Hlic, 5 where AO EO PO nl, n2, n3, m, n2, nB, pl, p2 and p3 are
edch as defined for the esters. The reac?ion of glycerol wi th an al kyl ene
oxide is well-known to one skilled in the art. 10 Possible ways of
conducting the reaction may be found i n Houben-Wyl, Mthoden der
Or gani schen %t\em e, }PfP@élﬂgi\()n 979~ Thi &P®) e rlag St uttgart editor Heinz
kropf, volume &@nd part 1, Qaged373Q0 385 W\Ke of a way to
prepare conpounds of the forrrula 1} is to react th g)ﬂﬁlcero 15 first with
EO and then with PO or first with BO and then EO or to use PO and EO at the
sanme tinme. This an be acconplished for exanple by placing about 77 g of
glycerol with 0.5 g of KOH 45%in E, _an(EO)jal charge in an
aut ocl ave and dewatering the initial c( 20 at 808 andlbeduced pressure
(about 20 nbar). The appropriate anount of pr opyl ene oxi de ‘is t hen added at
120 to 1300 and allowed to react at this tenperature under el evated
pressure. reacti on ¢ E@ nended when no f r.change in pressure is

t gyl/rre f& a furtper 30 nmin at 120C
oxi de is subs¢B@ynm by added at 145 to
155C at 25 el evated pressure over prol onged period and |ikew se allowed to
react. After purging wth inert gas and cooling down to 60C, the catalyst
is separated of f by addition of sagium pyr opzhgwhate and subsequent
filtration. Il The viscosity of the\s\ al c I\Qh can be used according
to the present invention 30 is not sué@bﬁz to any paHti cuI”ar requirenents
bar )t hat 5they shoul d be readily punpable 11 DEC 2006 10 ¢

where AQ, EO, PO, n1, n2, n3, m1, m2, m3, p1, p2 and p3 are each as defined for the
esters.

The reaction of glycerol with an alkylene oxide is well-known to one skilied in the art.

10  Possible ways of conducting the reaction may be found in Houben-Weyl, Methoden der
Organischen Chemie, 4th edition, 1979, Thieme Verlag Stuttgart, editor Heinz Kropf,
volume 6/1a, part 1, pages 373 to 385.

An example of a way to prepare compounds of the formula Il is to react the glycerol
15  first with EO and then with PO or first with PO and then EO or to use PO and EQ atthe
" same time.

| ) This an be accomplished for example by placing about 77 g of glycerol with 0.5 g of
e KOH 45% in water as an initial charge in an autoclave and dewatering the initial charge
20 at80°C and reduced pressure (about 20 mbar). The appropriate amount of propylene
oxide is then added at 120 to 130°C and allowed to react at this temperature under
elevated pressure. The reaction has ended when no further change in pressure is
observed. The reaction mixture is then stirred for a further 30 min at 120°C. The
' appropriate amount of ethylene oxide is subsequently added at 145 to 155°C at
- 25 elevated pressure over a prolonged period and likewise allowed to react. After purging
with inert gas and cooling down to 60°C, the catalyst is separated off by addition of
sodium pyrophosphate and subsequent filtration.

The viscosity of the polyalcohols which can be used according to the present invention
30 s not subject to any particular requirements bar that they should be readily pumpable



to about 80C, preferably they should have a viscosity bel ow 1000 nPas,
preferably bel ow 800 nPas and nost preferably bel ow 500 nPas. Useful{ DEC 2006
esterification catalysts C for the present invention are sulfuric acid, aryl -
or-alkyl 5 sulfonic acids or mxtures tHéreof. Exanpl es of aryl sulfonic

atids are b 0 f -
dodecyl benzggmgtﬁ%ﬂt B':g%ra@\?'ﬂ‘@g SABLAHa0k Y ‘?:ééﬂ b%FU r Oﬂi:’%g‘g) eferably

s 0
met hanesul fol?ﬁ astang Pf%ﬂ?{ﬁ@@@%%ﬂ%ﬂ ?$| f | uor omet hanesul f oni ¢

acid. Simlarly, strongly acidic ion exchangers or zeolites are useful as

esterificati @ébfﬁifﬁs?érwéét%n Rt G'?&%hé Er&bﬁﬁﬁ\;&nﬁoﬁ dtd dllifufic 864 dar?’b?' aIk?P 10

exchanger ol yneri zati o i tor resent i on
i ncl ude f%r %’ﬁ@ﬂ‘ﬁla@% ﬁ%%’ftg esirﬂ%ﬁc’f EX%W@W Bﬁ%ﬁ(ﬂ“gom?af:'d r@en%su O or
p- cresol ( meadiy;|pareetodlepesdfonisracidandydodesdylbenzepeplifeniolacid, and examples of

6- tert - but vl iy duftrteadid a8 MsthancBufort adigdindiiskifforls 884 Bk phenol . 2-tert 15
butylphenol tert tert

ot byl -4 + OB RARHBIE 204 SEH PRl 6 AR Ry BReRAY zegfes are
2,2' - net hyI eumml@6@stexaﬁttailbutcyﬂalystsnﬁtdﬁgﬂepmamcgjw)en to 4ulfliricaaciddanghiemol |

3, 4- (et fyy| eqgd IE@@Qphenol (sesanol ), 3, 4-dinmet hyl phenol hydroqui none,
pyrocat echol dlhydroxybenzene) 2- (1" -met hyl cycl ohex-1"'-yl)-

4, 6- di net hyl phenol 2- or 4-(1 -phenyleth-1"-yl)phenol,

2-tert-butyl UQefuimdlmeplzem inhiRigorg Mfostherpresmmemwnyhcpmmr example phenols

2,6-di-tert-Q}¢h)Qs lonoi2, r Sham 6 to- Dt ¥l RBRBel (m hol)%ﬂlﬂ%

TN et o W M R i
3/3), 5, 515 t ehutyiphaneh4-tertdiahenoln?, 42d'ﬁeid-lbu’wmhﬁﬂ@uzmefmd-érteétbutylplﬁ@ﬂ@s| n(r)

f rom BASF AGy.tdrebityl2 @ﬁﬁné’lhy[ﬁrﬁirb’r obEtQS’ hefibr@bRI AR RALEmethylphenol),
4-tert-butyl roc %, 32‘§
2. ot hoxy- 4- BRERG); 3 43marglensiias Rﬁj{%aﬁLﬁa?mO'% PSRl phenol

2,4,6-trimet Wﬂr@mmﬁﬂe pwrogalepiobfy2- QWWWybemze@@p%bquihﬂmlohew “yi)-
6-i SOprODyl m&rmsmyrfherru 3¢ opdg¢Ydhenyleth-1-yl)phenol, 2-tert-butyl-6-methylphenol,

3-(3, 5- t t hyl -

(3,03 5 8 L ehlchuban oo BHasey BAERA BRYIBRIEN3: £erdrbufidrens 426781 Y

1, 3, 5-tri met ytyipheng), elowipa%@l EL19F648r3).- asitiighenoll1 A0-8p Sy eninsthrrienehe,

i, g g-t ri SE gb@phbnot R Bisghehyl F bidpnene g, b@phyﬂxcgl G, biephel 638 S;,5,80tetrabromo-
tris r

| socyanur at e, 1 roxy- enzy

Sl £14 bR s UL RVROERHEREPBASPINL HFl i
i socyanur at ebl@jﬁw qsayﬂrgmbyﬂma‘tq drtert- butyipyrocatechol 2-hydroxybenzyl alcohol,
t et r aki spg 3- aeth -4-ﬁ1éihylwas{d;l 4-J - eHnatbAsnl, 20f, SeirmatByighenol,

2,6-di-tert- Y% y

2 et BB s ER Y aE BB g, & propyimsressh 145
from C ba Spﬁ*@paldecﬂﬁéaémlébut(ﬂ’c‘% -hvdreyyphgnyipromonaie.- 1, bﬁttﬂﬁa‘mﬂthﬂ‘ hydr oxy
35 phenyl ) pr@-lﬁ Qg -%+ter|ﬂ-%ﬁ@r$ﬁ§b{ butane, 1,3 5—tnmethyl 2,4 6—tr|s(3 5- d|~tert-butyl-

3 , 5" -di t but

5 di - Bih%ﬁFY'ﬁﬁe“ﬁ%ﬂr 3%@%@?@’?; ISR Ser bk isoeyAFEhedi o
b| s[ ( 3", 80 - dif 3,5-6ist3, Hdeipt-buty-Hyrmxypirenproplooyperes socyanurate,
4, 8- di oxa- 1, 1.5-3:mid ecearpstiof-3tiyaldxg-4-fert=tlitylbetizil) isocyanurate or pentaerythritol

tetrakis[B—(S,5-di-tert—buty|¥4-hydroxyphenyl)propionate], 2,6-di-teri-butyt-4-dimethyl-
aminomethylphenol, 6-sec-butyl-2,4-dinitrophenal, Irganox® 565, 1141, 1192, 1222
) - and 1425 from Ciba Spezia!itéienchemie, octadecyl 3-(3,5"-di-tert-butyl-4-hydroxy-

.35 phenyl)prohionate, hexadecyl 3-(3',5'-di-tert-butyl-4’-hydroxyphenyl)propionate, octyi

' 3-(3',5'-di-fert-butyl-4'-hydroxyphenyl)propionate, 3-thia-1,5-pentanediol bis[(3',5'-di-
tert-butyl-4-hydroxyphenyl)propionate], 4,8-dioxa-1,11-undecanediol bis{(3',5"-di-tert-
butyl-4'-hydroxyphenyl)propionate], 4,8-dioxa-1,11-undecanediol bis[(3'-tert-butyl-
4'-hydroxy- 5-methylphenyl)propionate], 1,9-nonanediol bis{(3’,5"-di-fert-butyl-

40  4-hydroxyphenyl)propionate], 1,7-heptanediamine bis[3-(3',5-di-tert-butyl-



but yl -4' - hydr oxyphenyl ) propi onate], 4,8-dioxa-1,1 1 -undecanedi ol
bi s[ (,u3: -tlert.-but yl- 4'- hydroxly-_ 5' - et hyl phenyl ) propi onate], 1, 9- nonagﬁgjﬁl 0
EI s% 23(55 -5d| ;it e{t-t)u'lt)y![ I40 41- ngggxggggqyll)lprom onate], 1, 7-heptanedi r%g
rs i-ter utyl a
E)ll S%d E gxy gh&nwhaoswwnwﬁrsbi@ﬁ&mud%] ; 1”%%%5%@ Eﬁ’iﬂgqﬁﬁs (35 gwiert butyl-
©3-(3', 5 -di ‘%gwﬁf%mfgﬁnywmﬂg‘?a?'aséég e(ﬁy? )%F%b Lﬁvhﬁﬁ -hygroyPhepyiriopieRic acid
g (?3 t5 ?I bzfsryjymz 8+( &ggﬂdr-%mgfwd@wDb;mF%ﬁmelm Dis(3-tert-butyl-
IS er 2 hen-1 SN BI313.5-4 D€hydroxyphen-1-yl)methane,
0 <S03 50 e b EIN g 'xiﬁﬁh?‘érwme&zwmﬁmqn@Msm%wgyr-
bis(3-tert- bbhydrex;esmgﬁﬂlnm}enm—wwhdmmén‘r—mfsga -lenfeutvisdelydroxy-2-methylphen-
%I g(g' tSé :?ttb &Héﬁé bkt écl)bé‘ﬁztwf -42h n_ ; hégﬁl: )?If%jmgbls?ateﬁ-buty!b -
2- hydr oxy- 5- 91% qﬁ@/)e}n-gﬁ 1 s 4-dimethyl- 2—hydroxyéhen 1-yl)- yi-
1, 1-bis(3,4- Zl-mwadeaZ}ehy,dFms(ﬁﬁMbuﬂll-Wethﬂénwdqu}yplnejpa-wbutane 1,3,5-tris-
1 1- ?gS(gytaﬁ glﬁw fe?ft?[ﬁ%wl rdigﬂ{e?wpshﬁﬁbtﬂﬂw Wehetlylisbnatd,! s 10
_ yI ) et h- | §,|4}tn%5 41‘Légyb[u,tﬁ rdreF e%{@eﬁgylphen 1’-yl)butane, aminophenols, for
1,1, 4-tri s(5exampte pdtra{ayﬁmdphehyldnﬁimyepﬂienulslfoyémmie parayhidrdmeiphenol, p-nitroso-
o 0 o AR S AT ) Rl e
2- met hoxyphef8i® %}hﬂj%) 2-300XyPRRNAb 15 1SOPTRB phepo thoxyphenol
2-T50pr o‘rﬁ)nybM@'nqlunoms metnomejph ethet), mEnQ-fwaﬂl-mqbbutydﬁbmemmmymBhylL 3étdiden-,
gﬁﬁ y or dl4 BRI Rk bds! Hnsaletélﬁ &B!aﬁm%eth&yéeﬁzw bigbial, ?de)fhetﬁd)@ydr oxyani sol e,
(sy7inga’al CHRHPOE ﬁa@élcsﬁgﬁgwwg@@Bs@%@é%wet%a&?ﬁ@aﬁ@ &l eonel
4- hydr oxy- 3- (@amwnwéwenxuaa@tuwoenmwme Kethylyaniln)h §-dydnoyy-4-rmeathoyx y -
benzal dehydepdrizgRume! |sb0:inlllnl)' @‘tﬂWQHOQ%B rﬁetﬁ&iﬂﬁﬁéﬂ;ﬂi&%bh@(d@ﬂﬂﬁﬁllone)
(acet ov IIone%b g?l %g dr enol |soeu tocQpherols, for
exanpl e k dinyego léﬁﬁi‘c’l égqué?ﬂﬂﬂZ? phegoli & ex c‘bpﬁe?fo ‘r@/ﬁ{oqw none,
and al so 2 35—td>|cbpmarrm ?rd; ditoephgtothydrdaythoos,yireinadsd 21,t3€dthydro—22 dimethyl-
R L b1
qui none, 2- IOSHIPBEE PRBYRECTUINCTE AT RRAMF Y TGRS Wotee DU Hydrd-
trinmet hyl hydcqmmpnenmmmathyﬂ@ Wdrmidrr;dnpyz GmhethwwdroqlmnbnebMryéthwdydnqqummm,
2 e g et
4- et hyl pyr BT y FOGHINORGt é LN RAYENONE. Wq\équﬁlqone
g but (r)]x?/Ehgnzymethyypjrrmtﬂcgjogé@mﬁ;ﬁb?ngé;cmwh%n-buwmbmqomppdneﬂnethoxyphenol
met hyl nyadr 24,4 R& hvdraqHhoiehbndbéh¥yl 'BEr G BhelEphenol, 2-methylhydro-
t etranet hyl - p- ul.non
1, 4Jcycl oKex‘ﬁ'H A BBl g benodnnn et
2, 5- di me3ty| 1,3-dyelnlzgianedion-2,5-dicarboxylate, phenyl-p-benzoquinone, 2,5-dimethyl-3-benzyl-
p-benzoquinone, 2-isopropyl-5-methyl-p-benzoquinone (thymogquinone),
2,6-diisopropyl-p-benzoquinone, 2,5-dimethyl-3-hydroxy-p-benzoquinone,
2,5-dihydroxy-p-benzoquinone, embelin, tetrahydroxy-p-benzoquinone, 2,5-dimethoxy-
‘1 ,4-benzoquinone, 2-amino-5-methyl-p-benzoquinone, 2,5-bisphenylamino-1,4-benzo- .
35  qguinone, 5,8-dihydroxy-1,4-naphthoquinone, 2-anilino-1,4-naphthoquinone,
anthraquinone, N,N-dimethylindoaniline, N,N-diphenyl-p-benzoquinonediimine,
1,4-benzoquinone dioxime, coerulignone, 3,3-di-tert-butyl-5,5-dimethyldipheno-
quinone, p-rosolic acid {aurine), 2,6-di-tert-butyl-4-benzylidenebenzoquinone, 2,5-di-
tert-amylhydroquinone, nitroxide free radicals such as 4-hydroxy-2,2,6,6-tetra-
40  methylpiperidinyloxy free radical, 4-oxo-2,2,6,6-tetramethylpiperidinyloxy free radical,



benzoqui none, 2-isopropyl -5-nethyl - p-benzoqui none (thynoqui none),

di i sopropyl - p- benzoqui none, 2, 5-di net hyl - 3- hydr oxy- p- benzqu|none179E52m5
di hydr oxy- p- benzoqui none, enbelln tetrahydroxy p- benzoqui none,
di
bi

p-

2, 6-

2, 5-

2,5- di met hoxy 1, 4- benzoqui none, 2-ami no- 53%et hyl - p- benzoqui none,

g 2m | ;Sggeg}"llﬂéﬂeﬂﬁcy& ﬂsbﬁ@&meﬁﬁp%h&ﬁﬁsxy PedradicBY 91208 g-tetrndlapht Ihoqw hone,
I NO a I ani l.i ne

N, N- di phenyl %ﬁ%@ﬂ&l@@gfﬁ%hﬁa} r%%'é -trlsgy,g%biﬁeygaﬁwgq@r@rélgx%eo%o BR¥tBul i gnone,

3,3 -di -tert 3028, eifémﬁﬁwlwrrdllqym freguiadiosie]-opyl20% 6 Bitetraroettyl¢ aur i ne) ,

ﬁl ?rg; I—g :r]g ; mﬁwyﬂhoﬁyplm@mbl fenRaens eabiraasdy |-42tr§1éirhy1sny%&%cs iGEndiHEY dIRgui none,

et hyl pi pari ?%é?qé?g?%gggﬁgﬁﬁ Fyle q@%ng?”%%% %O’fyigriaﬁg AAP YRR oxy

free radi cal A-Yl steamie Rook2, a&ﬁﬂetm’iby{lypa‘ din-6- bearEDa’@rréiohylkgﬁ pertiettany| oxy

free radi cal methdpiferftin-atyl @HMBGtyl bEhﬂ%’ié %'lé?wo%é? 4 G%Qetrrs'lfﬁétﬁ?lblpendm-4-y[)

4,4, 4"-t t

3 oxo-2, 2. 5, SOQIR R rqﬁ#@% rﬁ@?ﬁ@{?“ﬂ?@f@@ 2 ybRIERS. BSt1-0xy2.26 81ev
1- oxyl - 2, 2, 6 EtherrRipeTidi)-1, 1-tenanestippiepbis| lddye2,2,6 6-tetramethyl-4-piperidinyl)
1- oxyl - 2,18, 6,nﬁoat§ﬁaé@nmehmks (1o -2,%,@Yétr%'rﬂdhﬂ—&%é?@fdyﬁ pRhalate, DI(H -oRyl-

2,2,6,6-tet1 gt %‘gﬁ{ﬁﬁhi}%ﬁ &y HSOF’J‘%'QE?@Q 25§-2,2,6,6-tetramethyl-

1-oxyl-2,2,6
1~ oxyl - 2. 2, 6 epipesicimaidenyhipRits: DS howpI2, %ﬁﬁatfmeihylﬂm@ﬁdml)me@awctr@tra-
g:ets ?{ l g; p:ar I2 dérapkiiaibte( 4N asid(1m1yd,2 B@Qéﬂ%éﬁhyl-dr-plpendmyl)adlpamide N-(1-oxyl-

bi S( 1- oxyl - 2 2%@62 e h%ﬁa%&;%@é%tramethv'-

bis ?1 oxyl|5 24ZDIBEFGIJT1YQ@@%&CY%@QWM% Bi%ﬂsﬂ‘}’hywwﬂi -o8yided BAdairaneiayl-

bi*s( 1- oxy! - ZA%t@erﬁi-tﬁyﬁtrlﬁalﬁEtmlN-bl@(pbﬂﬂ‘-ﬁlm Byét}aniahymbmpeﬁquwt-e

bi s(1-oxyl - b%’fc?rﬁg( tcﬁe?rﬂﬁ&%ané,@hp&ﬁybgﬁ@% o%tzt,‘fb%tt&ragéﬂ(ll oxyl -

2,2,6,6-tetr

bi s( 1- oxyl - 23291@erez'ﬂ@ﬁ)aafefrﬁ ammeﬁusae*ﬂ a%iphﬁnvjeneeaaﬁrmﬁswﬂ\aﬂ@henylam'ne

bi s( lboxyl 2 I\Q?r&oﬁachm‘temlmd‘e{ hitrbsedigbyladiing N, Nheikpysdra-phémyierebianahat e,

N, N -bis o] a%”&‘ﬂ |

2,2,6, 6- 'gzétr)(?her eaa"@ per| I N ctggro @ﬁgﬁh%%?ﬂihﬁﬁ gﬁ?d%bé&{e%ganet hyl
15 4- pi peri d,cﬁ 4 rathon;dgraeand be stra:ght—cham or branched 'for example
2,4,6-tris] I\I-l\bNt@msd\letgd-p}niyényﬂgnﬁdﬁnﬁaa & Nadigsdayropyl4-phepgtenddiasirie, irgamixne,

BII [s\lf OP ImS/I(EL 0?5157 frog @RQS&@E]élﬂﬁ'@hMmié | eng[)isgl QXA-E-p?J y/l%neéhaénme NN-di4 o
3- pi per azi noR&IPYF Brpgﬁ@ﬁ‘?'le dEmined- Bhd’(fw eqe 'ﬁH'éT?yNéPf&ﬂ‘Va‘?rP @ylenemamme
N, N- di ph&hy| ahNhdiphdiyihpiphesehquliesnipd idsopropyi-NpbsoyipetHeplianediamine,

NI - i al kY] 1pRea:BRe BAFENABNDeaming RSB B i BASH g2t 0an be

the same or di'ffere ently contain 0 4 carbon

atoms and be ’*&'ﬂﬁ%[%l‘ﬁ'@ﬁﬁnlf‘ﬁ"tﬂd'%?'%6V+$€Pnof<®r40é§2éﬂ?ﬁl Rayer AG), N-(1,3-dimethyl-
N, N - di -i so- butW)N’ mhﬁrwbmgténamnme N-phengi-2-hashtiyianine; mmﬂmertﬂnedl am ne,
:\lr g: ngi(_ i ggSE\Iu&;@B?\eqHﬂ)%nﬁﬁﬁ% @ dh%ﬂ}hfeﬂ%aﬁ @ee gcndone 3-hydroxydiphenylam|ne
.30 4—hydroxyd1phenylam1ne hydroxylamines such as N N-diethylhydroxy!amlne urea
derivatives such as urea or thiourea, phosphorus compounds, such as
triphenylphosphine, triphenyl phosphite, hypophosphorous acid or triethyl phosphite,
sulfur compounds such as diphenyl sulfide, phenothiazine or metal salts, for example
copper chloride, copper dithiocarbamate, copper sulfate, copper salicylate, copper
35 acetate, .manganese chloride, manganese dithiocarbamate, manganese sulfate,
manganese salicylate, manganese acetate, cerium chioride, cerium dithiocarbamate,
cerium sulfate, cerium salicylate, cerium acetate, nickel chloride, nickel
dithiocarbamate, nickel sulfate, nickel salicylate, nickel acetate, chromium chlorlde
chromium dithiocarbamate, chromium suifate, chromium salicylate, chromium acetate

40 or mixtures thereof. Preferance is given to the phenols and quinones mentioned,



propyl - p- phenyl enedi am ne, p-phenyl enedi am ne, N-phenyl - p-phenyl enedi pqn'g}lgg,z{]%
25 N;,N -di phenyl - p- phenyl enedi am ne, ‘

N-i sopr opyl - N- phenyl - p- phenyl enedi an ne, '

Ny N - di -sec but yl - p- phenyl enedi am ne (Ker‘(Sbl t(r) BPD from BASF AQ,

N phenyl - éﬁ&ﬂépﬁweréhce@ Y& AR UARNG . (g)m&%%tm QiReBaYEk. AC) |
N-phenyl - oo E%tmb“%ﬁx Hienol g s@az‘tﬁmetwrn%enﬂ Refigarbeyrgmeiayiphenol

N- phenyl t et r adrdiftérbutylgbenaldripherst phyaspbiky diypdrogblrorbmeaci®CuCl; and
4- hydr oxydi pa@a]yéoarana%wémwlpmme %L@;Jibrg%o dﬁko 9|n%h£')éh@)ﬁgdr9eﬁyh@rf@ ne,

urea derivatives q as urea or thioure rus conpo such as
trlphenyI%hogﬁﬂPW %ﬁenyl phosphite, hypophosphorous acid or triethyl
phosphite, sulfur conpounds such as diphenyl sulfide, phenothiazine or

Sl at e, Coppp B e e o LS e A ’%E"s?gq’a”ﬂp’???‘ e e ganese
di t hi ocar banglg)é] ﬁ%éﬂ@@@“‘élﬂ chqutgna 'Oﬁﬁwgé y'ﬁ] manganése

acetate, cer hmpbmphoraie aciglr i um di t hi ocar bamat e, cerl um sul f at e, cerium
sal icyl ayg, cerium acet ate, nickel chloride, nickel dithiocarbamate, nickel

sulfate, nic l| | at e, nickel chrom m chl ori de chrom um
G t bt ocar banSEBIZRIPGHRUES LRPCR ProBR biiGrarEsaTCE Y A0 BN B<ORAIRGER at 0. 40
or mxtures pweéerewalrlerem;xtgm:@alrganghnmgemdleah@lrphenol s and qui nones :
mentioned, 1 1 DEC 2006 13 part| cuI ar preference is gi ven t o hydroqui none,

hyd but
6 ert-bupyt ATORa g et eheiptees fahver o TeBmAdT g asabiny o those
2 4 di -té5t pochremesdhe pmeserpﬁee@fwxymt@ﬁwytctevelﬁp;ﬁhﬁm@blﬁ}tﬂm@ €ctaci d, CuCl2

guaj acol, and very particular. preference is glven to hydrqu|none and

hydr oqui noney, Séfuf@d\%h’ﬁ?% é‘}{{r tf7d Bl%%ergpr?\}’e%hgﬁ’!ar%rpaw CF% a‘?@%%ﬁ:%ﬂfsﬁmﬁéh"aerg si.lf?able

hydr oqui none "nono onally in
combi nati on Wfﬁﬁeqtfqptﬁféwvairﬂﬁ&@p?i@t%o daagtion, if ﬁ%@ﬁh@sﬁﬂﬁt&‘i@@“lﬁlﬁ“a 10

St abi | i zat i opydieiphaticfandtdhenhatiippiesdagsbrg\or tivguieseiserasie of an -
oxygen-cgptai ning gas, preferably air or a mxture of air and nitrogen

(l ean ai r[l)s] Anmong the recited stabilizers, preference is given to those

which are aePfﬁﬁ?r@”C‘? i§ divesde n-pestans; BRexGUNTEPIaNg. BHICRDERAE of oxygen to
fully devel ometﬁymyclohmmb; bemgneftbheme otsddnel Padiculanpiefdredaeris tiven pr esent

i nvention ar Eyo%}{e&ér?é" t f?:lh‘é?é}lies?ﬂ&;oﬁ@n@re suitable for azeotropic

renoval of 't water o tlon sired, in particular aliphatic,
cycl oal i phatic and ar omatl ¢ hydrocarbons or m xtures thereof.
2.5_ The esterification may be carried out by conventional preparation and/or workup

processes for polyhydric alcohols, for example the processes mentioned at the
beginning or the processes described in DE-A 199 41 136, DE-A 38 43 843,
_ DE-A 38 43 854, DE-A 199 37 911, DE-A 199 29 258, EP-A 331 845, EP 554 651 or
. US 4 187 383. -

30 - |
In general, the esterification may be carried out as follows: |

The esterification ap’pai‘atus comprises a stirred reactor, preferably a reactor with
_circulatory evaporator and an added distillation unit with condenser and phase
35 separation vessel.

The reactor may be for example a reactor with jackefed heating and/or internal heating
coils. Preference-is given to using a reactor having an external heat exchanger and
natural or forced circulation, ie through use of a pump, more preferably natural

40  girculation where circulation is accomplished without mechanical aids.



20 Preference is given to n-pentane, n-hexane, n-heptane, cyclohexane,

met hy] cycl ohexane, benzene, toluene or xylene. Particular preference ild DEC 2006
given to cyclohexane, nethylcycl ohexane and tol uene. 25 The esterification
may be carried out by conventional prepar#ion and/or workup processes for
pol yhydric al cohols, for exanple the processes nentioned at the beginning

or the proceBseg descri,beg in DE-A 199 41 136, DE-A 38 43 843, DE-A 38 43
854, DE-A 198 Wikba3anpregipiea thaj e gasting capmlse nqariedoutipapbualiyef rsactions 4 187
383. 30 | n gecrmsafor exdreple streadton infieryoof twayo foar aad pietstalsiytw@sr thadel reastorsThe
esterification apparatus conprises a stirred reactor, preferably a reactor

with ci rgul %t. ry evaporator and an idded distillation unit with condenser
and phase® 3 U'S%%%F’Eﬁ” 20TV PERRQIAIOrSTRE KPRWR {QPnegkjiagdn fherarbandpedlesciedct or

wi t h j acket efbreganpladgn BnBillet; Verdeephatecheik HTB-Vedag,| BiblioBraphechecmsiitat gi ven to
using a reac i Q%{}g t forced
circul ation, N@hnﬂtﬂﬁ?ﬁoﬁ@ggg@%{ﬁﬁ;@é %ﬁ?ﬁ'%ﬁﬁg p e?getcr)rgb ytuﬁgtb‘éﬁbgi:e h%ét

circul ation FBQ%'?'H%@P%{W%'FFQ@X&@@B%I $%€hed wi t hout mechanical aids. | |

DEC 2006 14 It will be appreciated that the reaction can also be carried

out in aqpl urt@\lnpseya@{re&a@a%%e am%%o%% terﬁ’fﬁé?éél%l ﬁsclhggﬁtp%aﬁgwéa\( of two

to four and gr erably two or three re ors Itable circulatory
evaporat ors S¥EREYAN to one skilled in the art and are described for
exanple in R Billet, Verdanpfertechni k, HTIB-Verlag, Bibliographisches

Institut Manpbeiiatd®BRit is3 cofeAlBhd e8bn ol ey babQikpIS LRARIRK Uk v it

t ube- bundl e heat . exchangers, .pl at oLy eﬁgea ex%han ers,.etc. 10 1t wll be
appr eci at ed ?ﬂ%{f’p@%%’sc?q“g{?ﬁat“ﬁ fwgﬁ)ﬁa O Hinay Pﬁdgﬁﬁ'éé@”pqoﬂwm'i ty of heat
-exiangeﬁé. Bhidaht salimh interoalsumiludei is pofciple @l snmnmmdhtedsds, for.exampledsaybe a
si-apl e di sti Lirgdtired pHBings MHAGY dufnped PREIGRIS. Prdfeiréd RS iRABEE MhEHR Raysp! ash
guard or it m fje a rlecpfl tion ctol um.,, 1§ % t abl e c0!§um1f|nternal

Pnel ude i n prEve e VAFY TRYIRRTI RS PRIcr Jadiow g Wilecrenst SiPad o g
packi ngs andpagkingsrgpethoga okiingss coily eddskaset braidgis i ncl ude bubbl e trays,

sieve trays, valve trays, Thormann trays and/or dual -flow trays, while

preferred,du i re f_rin .cQils, saddles or braids. 20
I n gener g? , W %e%e?q ‘?fg%g% %Q(W;é)%%l@%fpl%ﬁg@léesﬂgqc:éeng.uf ficient.
The condenser and the separation vessel are of traditional design. |

The (meth)acrylic acid and the alkoxylated glycerol are generally used in the
25 esterification a) in a molar excess as indicated above. The excess used can be up to
about 3000:1, if desired. '

Usefﬁl esterification catalysts C include those recited above:

30 They are generally used in an amount of 0.1-5% by weight, based on the esterification
mixture, preferably 0.5-5%, more preferably 1-4% and most preferably 2-4% by weight.

If necessary, the esterification catailyst can be removed from the reaction mixture with
the aid of an ion exchanger. The ion exchanger can be added directly to the reactipn

35  mixture and then subsequéntly filtered off, or the reaction mixture can be passed
through an ion exchanger bed.

Preferably, the esterification catalyst is left in the reaction mixture. However, where the
catalyst is an ion exchanger, the ion exchanger is preferably removed, for example by
40  filtration. ‘ '



The condenser and_the separation vessel are of traditional design. The .
(meth)acrylic acid and the al koxyl ated gl ycerol are generally used in i A E2=006
esterification a) in a nolar excess as indicated above. The excess used can

be up to about 3000:1, if desired. Usefuld esterification catalysts C

i hcl ude those recited above. 30 They are generally used in an anount of

0.1-5% by weight.. based on.the esterification mxture, preferably 0.5-5%
nor e preferaﬁﬁi?"'f?t?ﬂ%'Bﬂ%gﬁwewl@%ﬁﬁ%wﬂfﬁ%%&?&wﬁ?@Hﬁg%"r@”f?&%i%%ﬁ« y, the
esterificati pieferabldlei or adainutseofradmandadirdgenrfiegheirf.eacti on mixture with  the

aid of an ion exchanger. The ion exchanger can be added directly to the
reaction §5 1 xture and,then subsequ or .the reaction
n

. ently filter ff
mxture c 15 OXLELFON IR gFs ipre BF?biyx%ﬁtgFﬁ?éPtoﬁgﬁ.Boﬁ@f%@%?fﬁC #Bn
esterificati and/enintdl g sircujatory evapdratot Ard/orpassedthronght andéar oMenibe ceactiomer e t he
catal yst i s @i@n exchanger, the ion exchanger is preferably renoved, for
exanple by 40 filtration. 1, 1 DEC 2006 15 Stabilization may be further
supported by the presence of an oxygen-containing gas, preferably air or a
m xture of ailhe aplimerizationénhiitoe tmixiure)D (B iMdicatedahope) isomedan aitotg! ayasunt s
preferabliy mef@oedod B Reibhie bARd e 2GiePicabn Migarell BbeerﬁBl?/OC.m-@)B%%rﬁ!
circulatory eva%orﬁ?téorI grbgécﬁéo assed .t hrough and/ or over the reaction ‘
_nixture. ThEOFOPRHERYY SO PMMFr (mixture) D (as indicated above) is
used in a total amount 10 of 0.01-1% by weight, based on the esterification

m xture, prefgg ﬁ@lkﬁﬁeﬁzrﬂi@n %r_ﬁ%/manﬁixuﬁ@rwﬂé%%a@w RaPpretasai ievld ght . The

pol ymeri zation 1nhibitor (mxture) D na e .used for exanple as an aqueous
sol ution or A&UHONLY|a5d LR A %%Cé?rﬁr?fg@ uﬁr oduct. 15 b) The water of

reagtiont$orned i n the course of the reaction can be di stilled off during
or-af ter thepeshewhier 6RhGONGdrMAdIn W SursPGané Ragtioedribd GtikamnifRiin

augnented by _a Y Whi: for ot 1 i.fh : efu?
solvents E f8F afgeig%% %%%ﬁ'f}cé%%vg‘lMﬁ?ﬁ?%%ztﬁgtogg'%g?WP%%B%?%&%IQW% Qggél red,
i ncl ude the selwempodiridomecan azeoBBe With Werest erification is preferably
carried out in the presence of a solvent. 25 The anount of solvent used is

R L e e

30%to 1 ) & SUm T ot a
compounds recited above.
The esterification is preferably carried out in the presence of a solvent.

25  The amount of solvent used is 10-200% by weight, preferabty 20-100% by weight and
“more preferably from 30% to 100% by weight, based on the sum total of alkoxylated
glycerel and {meth)acrylic acid.

: ) However, an operation without entrainer is also conceivable, as described for example
30 in DE-A1 38 43 854, column 2 liné 18 to column 4 line 45, but in contradistinction to the ~
cited reference with the abovementioned stabilizers. -

When the water in the reaction mixture is not removed via an azeotrope-forming
solvent, it may be removed by stripping with an inert gas, preferably an oxygen-

35 containing gas and more preferably air or lean air as described for example in
DE-A 38 43 843,



gl ycerol and (meth)acrylic acid. However, an operation wi thout entrainer is
al so ‘concei vabl e, as described for exanple 30 in DE-Al 38 43 854, col gmMELs
line 18 to colum 4 line 45, but in contradistinction to the cited :
réference with the abovenentioned stabili¥ers. Wen the water in the

réaction m Xtﬂhé@eéc‘ﬁoﬂiémﬁe@ﬁ@%r Weﬁes@?lﬂé‘ét%ﬂté rfe?él iDthe SRR woly MY Dbe

renoved by s i_ne en-, 35 contalnlng
gas and nor et"%‘p% %8?% 4P ?ne r'ang%&ﬂr%%%rtoggs @% E?dpﬁe?ﬁ’g ¥ B3P EANgR fropE- A 38
43 843. 1 1 BBl 2806 The ternperaidsemay rervanpensiantos rigein thheoarse ef ihkireadtioon a)
i's generally anhg ptré?&ab@ﬁlgﬁ rdisdTh 4 Efursel&Qfe rdticBire Hiycds, HBsinkange from 60

to 140C apd t

oy 1 o B oL PL 5GP el bt s S s g e rloBAdosati e R bl y i
i s rai sed intemeersioig efdhe esierificatiomcan be determingi gnd asmrolieth by Vamnyiag tise
tenperature %Blvéﬁt%oﬁéérﬁtfa'tlérh ethé fdldtisn rixdlte, Hd 8ERFibEMRNDENS 1691 186 and

t enperat ure. e .ester n can be determ ned and
control | ed by §?5/m3r¥[;? qq%atlogdﬂnagrftleé%ﬁrgaﬁq é\qggﬁuﬁﬁ the reaction mixture, as
described in DE-A 199 41 136 and the German application under file

ref erencqplOQyfsh 4 ddveht isliseWigBarbé Qllsﬁ’l%ﬂtou! §f tHE Pehctibh nﬁﬁﬂrettﬁro@lgmné l'ed out
of the reaction xture istillation unit added on top of the

react or .. Thed&ﬁt'gelrpiopIugftéd%({logépeoé&%/rgﬁﬁtobe renoved or, after condensati on,

fed into a phase separation apparatus. The aqueous phase t hus obt ai ned is

generally r eWé@%tlﬂét@méy%lecﬁ\'felfwéFe@ﬁﬂve%r|aﬂte? B@wdyngétmncfdahﬁté% ;ﬂ%@e be fed as
uni t and/.or pass ectl t| on

reflux into th st Iatlo n

zone and/ or f ega gh&n éepaﬁt?%[}- hgtagpeomg %5 eogzgne E@@P%ﬁgﬁrﬁ"ﬁw?ﬁé
pat gnt afpl i custe@nwhikdbe organic pharsecande faas BILL Nk the digtidations it ang/or ef | ux
the’organi c phess m@atlmtm@deaﬁoad@w apé fed intfa Aird @R levhgbratot@sf or

cont rol 111 WREhBTieR 8\ e ol oSESHAT I ERL KB TerellIEp G0h 83 rhget! o0 @) can

be carried ou Fessu supera pressure
and is preferably carrled out at atnnspherlc pressure. 25 The reaction tine

i s general | y Witert isedraangfux] themdrgarti®piddevanibe used @b elesdedimDER 19900836 f r om
4 to 15 %ur?orac{c}qtrg@ﬁ?ghgrt%@%rgmréﬁntHerth%nﬁcaa'ﬂgﬁ from7 to 12 hours. The order |

i n whichtThe 1T ndiVi 'on conpohents are added is not essential to
the present invention. Al conponents can be introduced as a m xed initial
charge and SO‘hsmbmaﬂmlnh lay chvebé estrie® bubRith 06 prRBEIFre CAIKPBAMHGspBYNC be on tt ed

fromor only LAl Ko kel iAed oleRrlf ohebichl arsiAbYsheritradied only after the

initial charge een

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

The order in which the individual reaction components are added is not essential to the
present invention. Al components can be introduced as a mixed initial charge and

30 subsequently heated, or one or more components may be omitted from or only partly
included in the initial charge and added only after the initial charge has been heated

up.

\‘k.)

The (meth)acrylic acid which can be used is not restricted in Its composmon and may
" 35 comprise for example the following components

{Meth)acrylic acid 90 — 99.9% by weight
Acetic acid 0.05 - 3% by weight
Propionic acid 0.01 — 1% by weight

Diacrylic acid 0.01 — 5% by weight



up. The (nmeth)acrylic acid which can be used is not restricted inits

conposi tion and may 35 conprise for exanple the follow ng conponents,
(Meth)acrylic acid 90 - 99.9% by weight Acetic acid 0.05 - 3% by vvmbi]nDEC 2006
~Propionic acid 0.01 -1 %by weight D acrylic acid 0.01 5% by weight 1 1 DEC
2006 17 Water 0.05 - /% by wei ght Carbonyl 3% by wei ght

I nhibitors 0.01 -0. 1%"EJP i ght  Maleic acuij&5$ gcy ARty 001 - 0. 5% by
wei ght The crude (met FF)%[E‘P'W“P% acid used is Qg%heﬁeﬁ Yy weight | i zed with

200- 600 ppm of phenotihhibitarae or ot her stabid.0#ze0sI% by aalgtnt s whi ch perm t
conpar abl e stabilizati r her e ers f, |l e to acetone
and | ower al dehydes, fhgér\eigfgr@pcﬁ%ﬂﬁydfr@r%nal deh({/@1 e/‘fﬁa)f@éﬂﬂp

crot onal dehyde, acrolein, 2-furfural, 3-furfural and benzal dehyde Crude

(et h) acr yl i Theagriide (raeta) acqaﬂxeas:dtuse(ﬂ isege(n&&tllbi)ambmzéd ®itl200L600 ypuared which i s

obt ai ned af ﬁw@ﬂ‘[ |
or opane/ pr openePacr et rd?ﬁbr%ﬁa&ﬁlﬁgrs n‘??ﬁ'ltoh/ s ! eﬁerl%}t ctoﬁ'ﬁarable] stabﬂag)t(mndat ionin

an absor bent “aRaNdigh SBGUETRS foE RIIAPle o RCatpRe %@%@WBéﬁﬂehS@ﬁSWﬁf@Fﬁmiﬁe obt ai ned
by fracti®nalormaldetenisptdetaideryde heotoaaldehwiz, gasrn, 2-flifurals 3atwiralsidy al so
possible to tk%% 3?\d(meth)acryllc acid, for exanple of the follow ng
purity: 15 ( ﬁ@ac ylic acid 99.7 - 99.99% by weight Acetic acid 50 - 1000
wei ght ppm Propionic acid 10 - 500 weight ppm D acrylic acid. 10 - 500
‘wei ght ppm  @aidermbth)acrilizGRidiesrg rdferspontheCandtioayylicscid mixtr@Gvhie ig lnbiaima

I nhibitors 1, t 00 weight ppm
The pure %ﬁg%{ C@ép@%ﬁg@%ﬁé Oﬁ@riﬁgar%%%aﬁeg%d& 100- 300 ppm of
hydr oqui eIS teng/meihagiolein a ondh 8QePeIragntiIangd sHlssayeniFsIY which
pe"r?ri t of the absorbent or which is obtained by fractional condensation of the reaction gases.

e

" It is obviously also possible to use pure (meth)acrylic acid, for example of the following

purity:
15
{Meth)acrylic acid 99.7 — 99.99% by weight
Acetic acid 50 — 1000 weight ppm
Propionic acid 10 — 500 weight ppm -
Diacrylic acid 10 — 500 weight ppm
Water 50 — 1000 weight ppm
Carbonylics 1 - 500 weight ppm
Inhibitors 1 — 300 weight ppm
Maleic acid or anhydride 1 — 200 weight ppm
: } The pure (meth)acrylic acid used is generaily stabiii.z‘ed with 100-30C ppm of
) hydroguinone monomethy! ether or other storage stabilizers in amounts which permit
comparable stabilization.

20
" Pure or prepurified (meth)acrylic acid generally refers to (meth)acrylic acid whose
pur|ty is at least 99.5% by weight and which is substantlaily free of aldehydic, other
carbonyllc and high-boiling components.

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



conparabl e stabilization. 20 Pure or prepurified (neth)acrylic acid
general ly refers to (nmeth)acrylic acid whose purity is at |east 99. 5%DE§ 2006
wei ght -and which is substantially free of al dehydic, other carbonylic and
high- boi I i ng conmponents. 25 The aqueous ptetase, distilled off during the

may gener al | S 280 <oE SRR EURBEILHRERKRor Kl fud it Sahd W riyaatpesent)
separat ed of FO&naNg &SP 113-3rpbdhprefsrahhs i1 0v#ior adracks abase foexiastant, and
cont ai ns nmay rgiuekdlirabhe daterdixationct ed with an extractant, preferably 1 1 DEC
2006 18 with any solvent used in the esterification, for exanple with

cycl ohexage, at from10 tgah40C and a ratio of 1:5-30 and preferably 1:10-20
for aqueods PHTEYBIQTLMAY Pe Brthgnsupporgd by PsRiRan iNGHigas Hrretesably 1 P9@ENON. 5
Circul ati on seytainingfgast iere refepabiy aidoby mpasreiofigirand nhextn gasn air))riﬁtbgh@bl y an
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0. 3-0. 7 nB/ nBdpctibaswduren t he vol une of the reaction nmixture. 10 The course
of the egsperification a) can be nonitored by nonitoring the anmount of water
carried out and/or the decrease in the carboxylic acid concentration in the
reactor. The IPe&eYeRl hgesisstiealigad) £37 be aRivred by niarngthegnoupt eiwatabl y at
| east 95% andarri&d onbarel/grtled deabase iathe esboxydBaeio condemtrah@oinghé malioy. expect ed
anount of water has been carried out by the solvent. The end of the
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acid i s 20 cararé pokferably mbigast88% i thh thavestivalyeexpetied emuiuinbof, wateshdsrtgehi on i s
det-€r m nabl e cf0kd SNEHPIS sol¥ndackt i trating an aliquot of the aqueous phase.
The renoval of the wdater of reaction can be dispensed with for exanple when
the (nmeth)acrylic acid is used in a high stoichionetric excess, for exanple
of at |east Zhgend of the reaciibe cahbg datectedder exantplelframdharisct thpt ssbeiantiblly rat
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by backtitrating an aliquot of the aqueous phase.

The removal of the water of reaction can be dispensed with for example when the
{meth)acrylic acid is used in a high stoichiometric excess, for example of at least 4.5:1,
25  preferably at least 7.5:1 and most preferably at least 15:1. In this case, a substantial
portion of the amount of water formed will remain in the reaction mixture. Merely that
- fraction of water is removed from the reaction mixture during or after the reaction which
is determined by the \}olatility at the employed temperature and beyond that no
g ) . measures are carried out to remove the resulting water of reaction. For instance, at
30 least 10% by weight of the resuiting water of reaction can remain in the reaction
~ mixture, preferably at least 20% by weight, more preferably at least 30% by weight,
even more preferably at least 40% by weight and most preferably at least 50% by
- weight.

35  c) After the end of the esterification the reaction mixture can be éonventionally cooled
to 10-30°C and if necessary by addition of a solvent which may be the same as any
solvent used for azeotropic removal of water or a different solvent adjusted to any
desired target ester concentration.



Is determned b the volatility at the enpl oyed tenperature and beyond t hat
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20-80% nore preferably 20-60% even nore preferably 30-50% and nost
preferably about 40% for exanple in order to reduce the viscosity. 5 Wat

I
i s i nportant 118 is prateraplsagromplishies QN tektsely sberty betore ks thepregusont
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1, 2- pr opanediooprimaapend s@opdefyaaiexiosl . d) | f necessary, the reaction mxture
may be decol orized, for exanple by treatnent with active carbon or netal

bor on_oxtlie IS IFbR 8 rmedbendl BBt eEr FoR S vErE CFTo! R ol
wei ght,  pr etiad 4Btpyopanediod. 5% t o 25% by wei ght, nore preferably 1-10% by
wei ght at ‘
d) If necessary, the reaction mixture may be decolorized, for example by treatment with
active carbon or metal oxides, for example alumina, silica, magnesium oxide, zirconium
25 oxide, boron oxide or mixiures thereof, in amounts for example of 0.1-50% by weight,
preferably from 0.5% to 25% by weight, more preferably 1-10% by weight at
temperatures of for example from 10 to 100°C, preferably from 20 to 80°C and more
preferably from 30 to 60°C.

o

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

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

The reaction mixture can further be subjected to a prewash e) and/or a neutralization f)
and/or an afterwash g), preferably merely fo a neutralization f). If desired, a
40  neutralization f) and a prewash e) can be interchanged in the sequence.



tenperatures of for exanple from10 to 100C, preferably from20 to BRgﬂg‘td
more’, preferably from30 to 60C. 30 This can be effected by adding t IEL 2006
pul verul ent or granul ar decol orizing agent to the reaction m xture and
stibsequent filtration or by passing the @Baction mixture through a bed of
the decolorizing agent in the formof any desired suitable noldings. The
decol ori zi ng,pf, the.reactign m xtu can be effected at any desired stage in
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reacti on m xyith 8 s6lgenifantrdayeqbe subjected to a prewash e) and/or a
neutralizgtion f) and/or an afterwash g), preferably nerely to a
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5-15% by wei ght sodi um chl ori de, potassium chloride, amronium chloride,

sodi um sul fate or ammoni um sul fate sol ution, preferably water or sodium 10
chl ori de sol Thd fgHo offreaciian mistuse to washt liavar isigenanady indhewarigelfloqud. lite 1gbneral | y
in the rangeprbfepabllinGhd rdnge troln 1:02rtefe0.8BhY mofe plREeraPaEtht Fapelidin 2:00 1: 0. 8
and nore pretfelr,o";dply inthe range from1l:0.3 to 1:0.7. 15 The wash or
negtralizati8n‘da’n be carried out for exanple in a stirred container or in
o;g}r colfventional apparatuses for exanple in a colum or a nixer-settler
apparatus. The wasthar relirpliz2des Sarebgtaified bilor RYNYISRIE Stired®shiaier BRini on i n
the process GEGAUMAAMichS AflalRSRTG SIS SANRE, SBHE] 54t USi g
conventi onal “extraction and washing —processeS and apparatudsés, 'Tor exanple
those described in Ul mnn's Encyclopedia of Industrial Chem stry, 6th ed,

1999 El ect r oniternisadf@asoess Ehgipéering, mawash or feuttblizatiorExitthe pidcess acobpiay @t us.
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_ Industrial Chemistry, 6th ed, 1999 Electronic Release, Chapter: Liquid — Liquid

Extraction — Apparatus. For example, the choice may be for single- or multi-staged,
preferably single-staged, extractions, and also for these in cocurrent or countercurrent
25 mode and preferably in countercurrent mode.

Preference is given to using sieve tray columns, arrangediy or randomly packed
columns, stirred vessels or mixer-settler apparatuses and also pulsed columns or
) columns having rotating internals.
- 30 - h '
The prewash e) is preferably used whenever metal salts and preferably copper or
‘copper salts are (concomitantly) used as inhibitors. '

An afterwash g) may be preferable to remove traces of base or salt traces from the
35  reaction mixture neutralized in'f).

By way of neutralization f), the reaction mixture which may have been prewashed and
which may still contain small amounts of catalyst and the main amount of excess
(meth)acrylic acid can be neutralized with a 5-25%, preferably 5-20% and more

40 preferably 5-15% by weight agueous solution of a base, for example alkali metat or



Preference is given to using sieve tray columms, arrangedly or randomy
packed colums, stirred vessels or m xer-settler apparatuses and al so _

pul sed colums or colums having rotating internals. 30 The prewash &} GES 2006
preferably used whenever netal salts and preferably copper or copper salts
are (concomtantly) used as inhibitors. Aﬁ' afterwash g) may be preferable to
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The-” 15 heat imérmaedtoliny taligior ol jhckeridaioelim! y renoved by cooling the vessel
with the aid of internal cooling coils or via jacketed cooling. The ratio of
reaction mxture to neutralizing liquor is generally in the range from1:0.1
to 1:1, pr efTéﬁé%t!%Pfir?ﬁqt'H@W’ﬁﬁr&goﬂ‘ﬁbﬁﬁ@[@t“e.“su?rds gevergivaiindheriange fPaY ERABPy i n
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may be substanti al y renoved 25 by distillation. Preferably, any sol vent
present is renmoved fromthe reaction m xture

With regard to the apparatus, the above statements apply.

h) When a solvent is present in the reaction mixture, it may be substantially removed
25 by distillation. Preferably, any solvent present is removed from the reaction mixiure
_ after washing and/or neutralization, but if desired this may also be done prior to the
wash or neutralization.

For this, the reaction mixture is admixed with an amount of storage stabilizer,

30 preferably hydroquinone monomethyl ether, such that, after removal of the solvent,
100-500, preferably 200-500 and more preferably 200-400 ppm thereof are present in
the target ester (residue). ' :

-

The distillative removal of the main amount of solvent is effected for example in a

35 stirred tank with jacketed heating and/or internal heating coils under reduced pressure,
for example at 20-700 mbar, preferably 30-500 mbar and more preferably 50-150 mbar
and 40-80°C.

It will be appreciated that the distillation can also be accomplished in a falling-film or
40  thin-film evaporator. For this, the reaction mixture is recirculated, preferably two or



after washi ng and/or neutralization, but |f desired this may al so be |dror}§ 2006
prior-to the wash or neutralization. For this, the reaction mxture is

adm xed with an amount of storage stabil :»jf 30 preferably hydroqui none
nonomet hyl ether, such that, after renov of the solvent, 100-500,
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solvent is effected for eXanple in a strrre ete ieat i ng
and/or internal heating coils under reduced pressure, for exarrpl e at 20-700
mbar, pref er &ApliyerBgas PCeferably aarmkypen-eorpaiaing mab) pore(prafBtablyoair or amiktut®o80C. | t

¥wa: : | ﬁg ?Ieﬂn %g'raﬂHngrc{gBﬁf(leéﬁﬁlrﬁhﬁ bﬂelre%%wﬁeggt;bd%apn @Ui:@%%ﬂrmigoh% ﬁstatu% fe -
recircul at ed© *’p%xa‘F‘BIBadS 3 Prﬁter%tﬁy 8%16§ ngmoé@BE‘?’ ergéiy %Eé" %F‘T’ﬁﬂﬁfg%et he
appar at us undelumeed tierdapticnssiriueg. f or exanple at 20- 700 nbar, preferably
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preferably 0.3-0.7 nB8/ nmah, based on the vol une of the reaction mxture. The

resi dual soI nt cont en . the residu eraI bel ow 5% by wei ght,
preferably TOSG6BO%H, ﬁ]v "4 ”%?reﬁﬂﬁaﬁrpfﬁ%ifgg orSefe | ght after the |

distillati on The renoved sol vent is condensed and preferably reused. If
necessary alﬁ‘@c&%ﬁy $idolvept StEpRE bRdraedh i ba&@étcétﬁe@aur:h%ddt%ﬁ to ot ifili t1on

e di strIIatlon For this, the target ester, which
str conlf_' ﬁgthérgéﬂiatgﬁbunts of solvent, is heated to 50- 90C and preferably

80: 90C and the remai ni ng amounts of sol vent are renoved with a suitable gas
in a suitabl EorpRatal tdfyet SHEF, (hhestit chEtHNE sAa0 @MoMMERI# sav¥RCiakano 580 be

appl T ed | n. SYBROLk pldords shedhecEATRL EanalintSBLil s RBS Alulse IS, ol ums

of conventi onal contain r exanpl e
trays, dunpe@ Svéeie ﬂgs Bya syitabterappatptya dkpegre cbrw%amswmméacmﬁamg
Usef ul cabumbeiappkadialsapport ifwedeired) principle all common 25 internals, for
exanpl e trays, arranged packing and/or random packing. Preferred trays

i ncl ude bubbl e trays, sieve trays, valve trays, Thormann trays and/or

dual - f | ow t r &y@mplegef peefurapparatisinelude eelupas R’f FRewentional Jrsign Which FogaN coi | s,

saddl es, Rasecbhgntibmdl drterols, for example trays, dumped packing or structured packing,
preferably dumped packing. Useful column internals include in principle all common
25  internals, for example trays, arranged packing and/or random packing. Preferred trays
include bubble trays, sieve irays, valve trays, Thormann trays and/or dual-flow trays,
while preferred dumped packings are those of rings, coils, saddles, Raschig, Intos or
Pall rings, barrel or Intalox saddles, Top-Pak, etc or braids.

30  Another possibility here is a falling-film, thin-film or wipe-film evaporator, for example a
Luwa, Rotafilm or Sambay evaporator, which may be splash—guarded with a demister
for example. -

Useful gases include gases which are inert under the stripping conditions, preferably
35  oxygen-containing gases, more preferably air or mixtures of air and nitrogen (lean air)
or water vapor, especially such gases which have been preheated to 50-100°C.

The stripping gas rate is for example in the range from 5 to 20, more preferably in the
range from 10 to 20 and most preferably in the range from 10 to 15 m*m?h, based on
40  the volume of the reaction mixture.
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out. The extent to which the (meth)acrylic acid in the reaction mxture is
removed fromjt is 20 preferab not nore than 75% by weight, nore. .
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25% by w0 ghprefaraiggopiahbre than 75ferby weight, mai@prefprabbi nditmare thamdx)X’ py ef er abl y
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erbodi ment - SN e A Bresberar ey nebmerDaL o HEHt AEReRSR BF vt er of
(meth)acrylic acid in the reaction mixture after the reaction has ended. In a particularly
preferred embodiment, stage b) can be omitted, so that only the fraction of water of
25 - reaction and {meth)acrylic acid is removed from the reaction mixture that is determined
by the volatility at the employed temperature. This can preferably be prevented by

substantially complete condensation.

' ) Furthermore, the esterification catalyst C used is likewise substantially left in the
.30 - reaction mixture.

The DIN EN 3682 acid number of the reaction mixture thus cbtainable is preferably at
least 25 mg of KOH/g of reaction mixture, more preferably in the range from 25 o 80
and most pi'_eferably in the range from 25 to 50 mg of KOH/g.

35¢ | ¥ -
Any pre- or afterwash e) or g) is preferably omiited; merely a filtration step j) can be
sensible. : '



25 reaction and (neth)acrylic acid is renoved fromthe reaction mxture that
i's determined by the volatility at the enployed tenperature. This can Bff 2006
preferably be prevented by substantiall ygonpl et e condensati on. :
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reaction ni Xﬁk&f@raB@%nwiM&m @hb&s%ﬁ%%ré%l‘éfen??lgmn@@s% g&gamhgfhyﬁgggg of

reaction m xfure re preferably 1n the_range and
preferably-i "E‘Weprg%ﬁ%&yE’?Hﬁ‘l’t?g'z%/%'”s%ﬁﬁﬁf)of KOH g. 354 Any pre- or afterwash
e) or g) is preferably omtted; nerely a filtration step j) can be

sensi bl e. 51 Ihbetdef@Pfe stéhsH)8) ARPG I ABirdhyt ure can subsequently be diluted

in step c), in which case it I's preferabl’y converted within 6 hours and
nore preferably within 3 hours to the hydrogel. It may preferably be
neutralized iThegresesbinygntiob fifther prodisies af cotrpesitior pbmafter donpaigidgf ) 1 s
arbitrary. The present invention further provides a conposition of matter

conprising - at |east, one ester F ohtainable by one of the esterification
processes descri @g%astl@ea%ﬁg ,OQ"a‘(’ﬂfgf’ﬁ’)’é’E??ﬁh@ eé&”gc%ﬂ'?ﬁ procegpes deRcrieed The
conposi tilBn of m@bber, of the present invention may further conprise 15 -

esterification cafainysdrylfe dcft 40t onated or unprotonated form -
pol ymeri zati on 'gﬂbe?rh r Dand also - any solvent Eif used in the

esterification. ‘conmposition of matter may have been neutrali zed and
have a pH as cited above wunder f). Wen the conposition of matter has been

neutralized, Tht cbR@ssitich FAhattePdf Bk drént BAtBhagawluHRer@thribas been
co erteq into their water-soluble alkali netal, ‘alkaline 25 earth netal or

ammgni um Balts. A referred conposition of rratter'conPriseS'- ester Fin a
fraction from 0. Bswifieatipowaigysiveiin htotonatedconeraenaiédofmom 0. 5% to 0 0
- -polymerization inhibitor D and also :

- any solvent E if used in the esterification.

20  The composition of matter may have been neutralized and have a pH as cited above
under f).

When the composition of matter has been neutralized, at least a portion of the
{meth)acrylic acid has been converted into their water-soluble alkali metal, alkaline
25  earth metal or ammonium salts.

A preferred composition of matter comprises

} - ester F in a fraction from 0.1% to 40% by weight, more preferably from 0.5% to
) 30 - - 20%, even more preferably from 1% to 10%, especially from 2% to 5% and
 specifically from 2% to 4% by weight,

- monomer M at 0.5-99.9% by weight, more preferably 0.5-50% by weight, even
more preferably 1-25%, especially 2-15% and specifically from 3% to 5% by
weight, :

35 - ° esterification catalyst C at 0-10% by weight, more preferably 0.02-5%, even
more preferably 0.05-2.5% by weight and especially 0.1-1% by weight,

- polymerization inhibitor D at 0-5% by weight, more preferably 0.01-1.0%, even
more preferably 0.02-0.75%, especially 0.05-0.5% and specifically 0.075-0.25%
by weight,



30 20% even nore preferably from1l %to 10% especially from2%to S%ﬁgg
0 0 specifically from2%to 4% by weight, - nonomer Mat O.5-99.9% byl 2006
wei ght,- nore preferably 0.5-50% by wei ght,” even nore preferably 1-25% '
especially 2-15% and specifically from 3@sto 5% by weight, 35 -

esterification c atno 0 ' r.ef er.ahl . 02-5% even
nore preferably g(sig%'ﬁ{?%t% %IQC\?A%gvgér#ﬁ{’aﬁr['l\%le2)2%8@%{?%%63’1"%3}?p§ve\%\é?%I'Fit -
pol yreri zat i on i RYG&RE%L.05-he%dysusight apdiegheciallydr E0 5 7ebewaishy withte 1. 0%
even nore pref epalvisy titat@ und 5¥al iealpags aD0% Y Wilig. S aasd specifical ly

0. 075-0. 25% _ by L Gl 25 sol vent Eat 0-10% by wei ght, nore
preferably 0-5% V\I/ei ahé,aﬁe@gﬁo %)\r%g@ﬁtpr eferably 0.05-1.5% by wei ght and

especial Iy 0.1-0.5% by. weight, with the proviso that the sumtotal is
al ways 100% Dlye waitip mixames athtsinableypydhd alsove promds 200 Yolyosiirgidf matter The

reaction m Xéébro?oﬁnq’{%ttﬁé??&%ﬁtiWenﬁiQr‘?c&pﬂ;{ u%r ocess and conpositions of matter
I N

according to the present I1nvention can use - as a radical crosslinker
of wat er-absorbing hydrogels, 10 - as a starting material for producing

pol ynmer di sper si esa radicaisroasiirkar of waterabserbiad hfdvoggis,oduci ng pol yacryl at es
(except dr ogel i [ ; Il ; = a cenent additive. 15
Conposi tjlmcgns of %%tatséardf@?g%tregﬁlgg't?ré%@%@%@gjnqlgée@%n ‘ion which are

parti cul ar | y- usef#iP Staiing Haeag) forpredegintRyacrigteséaxeeptdlydngsishg hydr ogel s
have a sol ubi it gs ampatht sgw nbediabert er at 25C of not | ess than 5% by wei ght,

preferably not |gss bhah dfeRy weight, nore preferably not |ess than 20%
by wei ght, even m)rgeC prg%erggl'y not | ess than 30% by weight and especially

not | ess than 50% by weight. 20 k) The reaction m xture fromthe
e_}smi f i tat i Gompositdnsdif mpttaoadcopdisg Bytbe preseeidhventibe wdichparapaiticearly dseful
exahpl e the peaptdapPioddinkets 8f %@%Béoreihg h?@%%elghabéa%muhﬁiﬁqrp‘ g{splfa@v@atepr :

e D) i OB e AR Sy b R A A . B
aci d groups bngferably not less than 20% by weight, even more preferably not less than 30% by
weight and especially not less than 50% by weight.
20 |
k) The reaction mixture from the esterification, including workup steps thereof, where
practiced, for example the reaction mixture from f) or, when f) is omitted, from b) or,
when b} is omitted, the reaction mixture from a), can optionally be admixed with
additional monocethylenically unsaturated compounds N which bear no acid groups but
25 are copolymerizable with the hydrophilic monomers M and can then be polymerized in
the presence of at least one radical initiator K and optionally at least one grafting base
L to prepare water-absorbing hydrogels.

J

: ) _ It may be preferable to conduct
30 ) to postcrossiink the reaction mixture of k).

Useful hydrophilic monomers M for preparing k) these highly swellable hydrophilic

hydrogels include for example acids capable of addition polymerization, such as acrylic

acid, methacrylic acid, ethacrylic acid, a-chloroacrylic acid, crotonic acid, maleic acid, '
35 maleic anﬁydride, vinylsulfonic acid, vinylphosphonic acid, maleic acid, maleic

anhydride, fumaric acid, itaconic acid, citraconic acid, mesaconic acid, glutaconic acid,

. aconitic acid, allylsuifonic acid, sulfoethyl acrylate, sulfoethyl methacrylate, sulfopropyl

acrylate, sulfopropyl methacrylate, 2-hydroxy-3-acryloyloxypropylsulfonic acid,

2-hydroxy-3-methacryloyloxypropylsulfonic acid, all‘ylphosphonic acid, styrenesuifonic
40  acid, 2-acrylamido-2-methylpropanesulfonic acid, 2-acrylamido-2-methylpropane-



25 are copol ynerizable with the hydrophilic nononers M and can then be
polynerized in the presence of at |east one radical initiator K and 11 DEE 2008
optionally at |east one grafting base L to prepare water-absorbing

hydrogel s. It may be preferable to conduct 30 I) to postcrosslink the

reaction m xture of k). Useful hydrophili26 nononers Mfor preparing k) these

Dud Y onte )| BRbBYEIE8RYN diso HYFMERREL I RGLAAG! dftre BHA TR BELAMAGRRC © O

addi tion polz zation as acr e achd o8t acrylic
201 d, | a- chl oFSER(EIasteRs PR ISR oFfiese ARaNemeR ] be HeadRIoney MupdHih each
anhydri de, vt Surthemicre aateal:solubleyN-pingapiides andetsddialgdivbthyRaintbniuml ei ¢
anhydri de, f , oni ¢ aci d,

gl ut aconi aglﬁgﬁdé:apg%l?ﬂ?? bﬁﬁg Ifccmﬁﬁdrﬁers% %%% acl a%ggglf?{)ﬁgﬁ‘?ﬁﬁ acryl ate,
sul f oet hytY net hacryl ate, suffopropyl acrylate, sulfopropyl nethacrylate

2- hydr oxy- 3- &8r yl oRsoxypr opyl sul foni ¢ aci d,

2- hydr oxy- 3- nkt hacf yl oyl oxypropyl sul fonic acid, allyl phosphonic acid,

st yrenesul f oni 0 acid, 2-acrylam do-2-nethyl propanesul foni c acid,
2-acryl am do- Z- met Ipropane 1.1 DEC 2006 26 phosphonic acid and also their
am des, hydr yalkﬂ¥ esters and am no- or ammoni o- containing esters and

am des. These nononers can be used alone or m xed with each other.

Furt hernore water-sol ubl e N-vinyl am des and al so di al |l yl di met hyl ammoni um

chl oride. Pr#®® ed hydrophilic nonomers are conpounds of the formula V 5 R5
R3 HRa where 10 RB IS hydrogen met hyl or ethyl, R4 is -COOR6, a sulfonyl

group, ay hogpho @]yﬁﬁ%@f}) al kanol -esterified phosphonyl group of
theforrma}éil‘) E? HH2 15 R5 is hydrogen, nethyl, ethyl or
a carboxyl gfoup!® |saﬁ§'l§?rt}’b%rﬁ“peﬁTP'FR§PBP”¥WEﬂU@x9@ Jedpngl- W”ﬁﬁﬁd R7 is
a_fsﬁ)lfonyl groupphasnhbmé;gimmdft@rmnpularvla car boxyl group.
OH,C CH,
A w
N C
H H

2
- 15
R® is hydrogen, methyl, ethyl or a carboxyl group,
R® is hydrogen, amino or hydroxy-(C,-C,)-alkyl and
R’ s a sulfonyl group, a phosphonyl group or a carboxyl group.

20 Examples of (C4-Cy4)-alkanols are methanol, ethanol, n-propanol and n-butanol.

- Particularly preferred hydrophilic monomers are acrylic acid and methacrylic acid,
o ) especially acrylic acid.

25 To optimize properiies, it can be sensible to use additional monoethylenically
unsaturated compounds N which do not bear an acid group but are copolymerizable
with the monomers bearing acid groups. Such compounds include for example the
amides and nitriles of monoethylenically unsaturated carboxylic acid, for example
acrylamide, methacrylamide and N-vinylformamide, N-vinylacetami'de,N-n%ethylvinyl-

30  acetamide, acrylonitrile and methacrylonitrile. Examples of further suitable compounds
are vinyl esters of saturated C,- to C,-carboxylic acids such as viny! formate, vinyl
acetate or vinyl propionate, alkyl vinyl ethers having at least 2 carbon atoms in the alkyi
group, for example ethy! vinyl ether or butyl vinyl ether, esters of monoethylenically
unsaturated Cs- to Ce-carboxylic acids, for example esters of monohydric Cy- to Cqa-

35 alcohols and acrylic acid, methacrylic acid or maleic acid, monoesters of maleic acid,



20 Exanpl es of (Cl-C4)-al kanols are nethanol, ethanol, n-propanol and
n-butanol. Particularly preferred hydrophilic nmonomers are acrylic adi ome{;r?@%
met hacrylic acid, especially acrylic acid. 25 To optim ze properties, it

can be sensible to use additional nonoethgfenically unsaturated corrpounds N

which d t |

bear i ng aci d fgf%f?”?'e ey Beutribie Bt NEARARAERS SR pEN Rl R FR " ©
nitriles of FR’?%WF‘C%HW‘V %@ga@tnaavl@cp&%aﬁ @B%V@W&?t%mnom@ﬂcéﬁ%ﬂfﬁé@é
acryl am de, netdrads, joraxampleatfidichhots hyplihg fromniode 25Mationydtees waithdave been

N ety v o0 GRh 10 AR HbR eiddnB AR FRIGH PR BIcKse By AP 5 Of

further swtab e co are viny ,
C4- car boxyl i @%\%@”9@@9 BNoFERiE eptersrAndanoRamgihacryicsiare obpolyathygne
pr opi onat e, aglyz;dl owpcﬂwﬂromumg;ydma\tmmgmm- magesd (M) obthb olyalkgivre blycdlbbeiabkyl
group, for e thﬁyéxa\ﬁ'\aﬂfé( £ %Qte%m@ég Sdmers ?%:J st@'%ﬂ@ bnd ?ﬁ(&lesru%sﬂﬁ ed
y uns ca cl

nonoet hyl eni ¢ rboxy exanp
esters of norYHFHPS BICHS §yIEIENagr ?I"tc!?%ﬂ?‘t%reaﬁd acrylic acid, methacrylic
acid or nmal el c acid, nonoesters of maleic acid, | 1 DEC 2006 27 for exarrpl e

met hyl hy m acr@@rsw%mh@?c %P&Qoﬁéuéé%hg?{kﬁ}’é R biiepe or

vi nyl capro a esters o at ed m)nohydrl C
saturated al 'OBRYINEYS: PHEX ‘?rﬂ]"ﬁ“r(?P oh 'EYJWGP?"%%M %qu’rPéYﬁt%@ apRyladssin @yhon
at ons whi ch hgreporbe® M hese apheders witholut acid @radups 26addzld to theatehytioamsixinxe the
and/ or propyl ' f 0 di rs
and nonomnet ha%rﬁ%rﬁééwg@? gr%rag?é ggﬂyoe?hgy/gﬁg%grﬁ@pﬁf aﬁ@ %gﬁggf eﬂgaﬁeg;%@col
t he nol ar nasses (M) of the polyal kyl ene gl ycol s be| ng up to 2000, for
exanpl e. Fur t Tiea cresslinidyl @o)polyovess prederably cymsistef aud—f@dhymalmtwwn@ally

st tyﬁe ntes 5“8%@5’(&&‘@& hﬁn)éﬁw@Ftewl%h havé oﬁlléhé(liy%e)éh%ﬁverﬂé?j .ﬂ'@qg&r gpg]pm’g{a$or
Wi ou acCl

exanpl e i xt FBEORET s BeRte PEate SHumarrufion kg of RACaby Grap LTz neir
proportion. T weigbhofmaenpeliivianinglly dasaiurgledupencimers adigbdio ot baer adithct i on
.mxture in upg.s within the range fromO to 50% by wei ght, preferably

| ess tha 0% by wei ght. 15 The crosslinked (co)polyners preferably consi st
of acid-functional nonoethylenically unsaturated nononers which have
optional |y beEif rrofv@ionegsting andiuseiaf (mptdaaryligecigl (cololyrennb molyasrylia addshef or e

0][ after EO: yaRS subatdbebrband Hak b@aﬁ@%ehvaugm'bb@@@ﬁn@and tretdforetiowal  wei ght
of nonoet hyl g t C
The producti O@O%éé%(e HP@%%&S ﬁgd %%EF {Ia Smb’ﬁ C CI d cﬂﬁ?ﬁgf‘ f:‘ﬂ BQEH?MB_S
pol yacrylic a@itAT. Graham Wliey-VCH 1998 or Markus Frank Supera sorbents in Ullmanns

25 Handbuch der technischen Chemie, Volume 35, 2003.

Preference is given to such hydrogels which are obtained by crosslinking addition
polymerization or copolymerization of acid-functional monoethylenically unsaturated
o ) monomers M or salts thereof.
30 7
The polymers obtainable are notable for an improved saponification index (VS!).

In the postcrosslinking process, the starting polymer is treated with a postcrosslinker
and preferably during or after the treatment postcrosslinked and dried by raising the
35 temperature, the crosslinker preferably being inciuded in an inert solvent. Inert solvents

are solvents which substantially do not react either with the starting polymer or with the .
postcrosslinker. Preference is given to such solvents which do not react chemicalty with
‘the starting polymer or with the postcrosslinker to an extent of more than 90%,
preferably more than 95%, more preferably more than 99% and especially more than

. 40 99.5%.



and superabsorbents has been extensively described before and thereforegg S
wel | - known, see for exanple "Mdern Superabsorbent Pol ynmer Technol 0&19", 2006
F.L. ‘Buchholz and A . T. Gaham W I ey-VCH 1998 or Markus Frank

"Super absorbents” in Ul mnn's 25 Handbuglg der techni schen Chem e, Vol une
35, 2003. Preference is given to such hydrogels which are obtai ned by
crosslinking addition polynerization or copolynerization of acid-functional
nmonoet hyl eni Begt¢rgsslinking lreat edyingron npreferadliyocarged ot at fremedifto 280°Cche pol yner s

obt ?i nabl Ie ai@ea@nﬁmm@@?rﬁmbfmfr?&%lm}%m ‘fd(P@HitBG"C.itﬂfges’&rftS%@' ). In the
post crosslinking pr.oc e startjng polyner is treated wth.a

post cr ossl i nﬁ)(O_eSFC% Sﬂﬁk'ﬁ‘fg?lgﬁloéwV%ﬂ?%’]ﬁg’pgkﬁdﬁtﬁ%Ofa¥’%{hPrpé>§?Tf?émSu’tabie spray
post cr osst i nkedrsaAfierinradng yhe pelynergpawser B3hermaly ddedirand theherossliokispi nker

preferably beipghn dagltseslatdndtdnlyBidre Hol M6 HuriddWE dnf) dEhton. PFderdAtyent s
whi ch substantia r.wth

| do .not t t h th.th tart l.yr .
the  post or oS8 eRIEsIopRE papifiin of e drapalithepinygasiondiiyares MAR e A Ving
react cheni cr@ngss suchias forexampde Lodige pixersrBEPEX mixets, NAG TRosikerso8§ELIGEKer t o

an extent of myBfLorFRICEROSALIRNIEE SRddvér %6?0&&?@8&95%%@&&1 Beedgeabl y more
t han 99°/c?nd especially nore than 40 99.5% 1 1 DEC 2006 28

Postcrossfinking 1) and drying m) is preferably carried out at from30 to
250C, especThs dying@peeich aanltake ptacpirethemailsénitsalf, Hy hmatin® of the shdd@. byThe

sulrface _ POShIBRRAGHH hotkdiMBIsSRUHANIOR d SovitisBbamaer seBRbE REF SRYMBRIAHTY t he
polynmer in s

I tabl e _spr 5 mxers. After spraying, the paql r  powder is
thermal |y dr‘itjl'yar,’ aéﬁar@@%\’%&%ﬁ% PRatRRe S?rg‘ﬂcg‘r‘tdﬁ'st‘?%ﬁ 305%8%8? ﬁﬁr@e only
bef ore but ahzsotrduc disgliation agdyyingteshrigur, farexamplsl. dhe poaterrgdsregideree tinpe at
SPZ?Y' Ng18 SPisubnBBrafire iMibe GeA%Sh bR lor el RBAIIVPH0 R SfdmBFe frefel and
dryt ng ra%oﬁ%ﬁhi s for exanple Lodige m xers, BEPEX m xers, NAUTA
m xers, SH X8r's or PROCESSALL. It is noreover also possible to use
fluidized bed dryers. 10 The drying operation can take place in the m xer

it 3 el f, t by herfdratceds giver teihel dboos p*b?éesdébQWe:?@n ke Sigting@bblymAt B ;Sdljl')rh@hi eis

-a aownstrea er.. C e . . . e oven or
a heatabl e g%:%\% ch{gfltyl' %]?ﬁfascfrﬁ; tg, bé%%’glg ﬁbﬁ?gélp @eh F%.Fz{cgéﬂ%gr %gélg%%%%#éc

di sti | | af9 onoRiaingd Py fieeradicsh poeerizaion aingd Rolyium@iopalatiadenically sasateiséad ti me

at 15 this texparabsyliekérn the reaction m xer or dryer is below 60 mn and
nore preferably below 30 mn. Preference is given to the above processes

- - wherein the starting polyner is a polyneric

Preference’is given to such proce;ssesy wherein the composition of matter containing
radical crosslinkers, ie the ester F, and diluents G in a ratio of 0.1-20% by weight and
25 - especially 0.5-10% by weight based on the mass of the starting polymer is used.

Preference is given to such processes wherein the radical crosslinker is used in a dose
of 0.01-5.0% by weight, preferably 0.02-3.0% by weight, more preferably 0.03-2.5% by
weight, especially 0.05-1.0% and specifically from 0.1% to 0.75% by weight based on |
30 the starting polymer. A |

The present invention also provides polymers prepared by one of the processes
mentioned above and for their use in hygiene articles, packaging materials and
nonwovens and aiso for the use of an abovementioned composition of matter for

35 producing crosslinked or thermally crosslinkable polymers, especially in paints and
varnishes.

The highly swellable hydrophilic hydrogels to be used (starting polymers) are in
particular polymers of {(co)polymerized hydrophilic monomers M, graft (co)polymers of
40  one or more hydrophilic monomers M on a suitable grafting base L, crosslinked



acrylic acid or a polyacrylate, especially a polyneric acrylic acid or a

pol yacryl ate 20 obtained by free-radical polymerization using a 11 DEL 2006
pol yfunctional ethylenically unsaturated radical crosslinker. Preference is
giwen to such processes wherein the conpgg tion of matter containing

radi cal crossld'u kers est er G Jn a rati-o of 1-20%

Le the F. _and dil uent ] 0,
by wei ght anf® eé’é5@6‘%@9‘?3@Q?WW/PB%FPU&EiCQH%ﬁ%Q el i rausrLsdlugte. Pohe
starting pol gxmnplé guarstsiivativesf Brespdwdiogelgiare kndven suile giilled ésthe ariindraee n t he
- radical crosalidked idrSxiRee i Dsa sdeser, o] -e.-zgfm%@m g6, preferably

0. 02- 3. 0% by [ gbt r y_0.03- 0 - Wel peci al |

0. 05- 1. 0% anBLepadi ]! PG -roapa1e. o s 3 B3E-Aeiii  BaDBah 1595, he
starting pot Phek-30TREAPr B #nE8 PHYBAKIDIOA-3E SHIG, DE-4ES (SI5BBDEA-PRdpEA8d by
gggkggi tr]gengbﬁfﬁﬁé% 60'7?@!’5%34‘@@1 BAPVSE-ASE épﬁmﬁ, *EEHA-QSS@ osf%, DEQ%QW%QFIE{ P'Oﬁ: bl

: [

conposition bg"@biéﬁqgo?g%xgyggg?aﬂ%é\gd %[?1 {%eﬁhéﬁloy“%%rg%ésﬁgﬁ(ggggg?g
especi al | y pEBeht0i3g 9p8) lyirée @205 87 HaMAL 4090774y BER 868 68 84BNREMN-4h2Y 780,
;Qﬂ : ?ﬁl e h%é .yqablzblsemygsggﬂ%%owab@ﬁ%@é ;&éﬁ,tei?lfr-i émewms/, W—&bsﬂ:sg} in
(co) pol yﬁ%r s8§ffgéggﬁ1éf%$%%%%riggﬁ%?cﬁ%r%ﬂ@?%géfﬁ ééﬁ ‘g'abl e
grafting bastSk4 9%t 435 Iﬁlmwamicmﬁ@lﬁ@ﬁw 49 higilyl anelislle dhydsigaisdiomea her s or
or i vat i ves. TEpareERAAgbBoBloFdeldschied R RN 'j;%%" e or e
oscr bed F ol ORISR AR s tagelis dospitesn B et T e satenGl he: c. 37
13 601, DE- Cafegementoned p@ientrdotgmentiscasheciblly the4Ydr@erSibiaiDeE! by the processss, 5
DE”j—BQ 19 8A&GncdrborAtedthefoin B fofeldhicdy 35 33 337, DE-A-35 03 458, DE-A-42 44
548/ DE-A-42 19 607, DE-A-40 21 847, DE-A-38 31261, DE-A-35 11086, DE-A-31
18 172, DE-A-30 28 043, DE-A-44 18 881, EP-A-0 801 483, EP-A-0 455 985,
EP- A-0 467 0%gitableEgrating tases b hygipphilio hpsg@y abtaimble-y gref calymenzaiorps 12
670 073, US4 e e R A e e 67" Us-5 011 -
802, Us. 4 07 Etacaitseete)ioaq cgamuey and po oBBr oo Tie 208, oy are
hi ghl y sdgl | aligcsaesharidess ipslyalkyane oxides eppedialyipalyetipylangtoxisies #8d descri bed i n
WO 01/ 38402 éggprﬁgﬁ@n@bﬂ@ésyaﬁ@@lsb&@h@philiﬂ?blﬂﬂé@l organi ¢ hybrid hydrogel s as
described in 198 54 575. The content of the aforenentioned patent
docunents, especially the hydrogels obtained by the processes, 15 is
i ncorporatedT @M@m-aggor,b@géqoyﬁ@_ls obtainable by free-radical graft copolymerization of

acrylic acid or acrylafe onto a water-soluble polymer matrix. Nonlimiting examples of
25  suitable water-soluble polymer matrices are alginates, polyvinyl alcohol and
~ polysaccharides such as starch for example. A graft copolymerization for the purposes
of the present invention utilizes a polyfunctional ethylenically unsaturated radical
crosslinker. '

30 The water-absorbing polymer can be an organic/inorganic hybrid polymer formed from
a polymeric acrylic acid or polyacrylate on the one hand and a silicate, aluminate or _
aluminosilicate on the other. More particularly, the polymeric acrylic acid or polyacrylate
used may be cbtained by free-radical polymerization using a polyfunctional
ethylenically unsaturated radical crosslinker and formed using a water-soluble silicate

35 or soluble aluminate or mixture thereof.

Preferred hydrogels are in particular polyacrylates, polymethacrylates and also the

US-4 931 497, US-5 011 892 and US-5 041 496 graft polymers. Very particularly

preferred hydrogels are the kneader polymers described in WO 01/38402 and the
40 polyacrylate-based organic/inorganic hybrid hydrogels described in DE 198 545 75.



Suitable grafting bases L for hydrophilic hydrogels obtainable by graft
copolynerization of olefinically unsaturated acids can be of natural 1dEL 2006
synthetic origin. Exanples are starch, cellul ose, cellulose derivatives and
al.so ot her pol ysaccharides and 20 oli gosasa:harl des, polyal kyl ene oxi des,
especi al Iy pol yethyl ene oxides ‘and pol ypropyl ene oxides and al so

hydr ophili c pol yesters. The water-absorbing polyner is obt ai nabl e by
free-radi cal T§pafbstaesiesipjerared atdostingto thaprasenidnearitidn.orhistcargl iseil esit o a

ﬁt g; 28: 33: ead?@dntménrfmtsrmhydwabldantaélgteg?@dﬁ@'cﬁ%veémblﬁéno'ﬁ%{rﬁah&
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25  Very particular preference is given to hydrogels prepared using an ester F prepared
according to the present invention as a radical crosslinker.

The water-absorbing polymer is preferably a polymeric acrylic acid or a polyacrylate.
; ) This water-absorbing polymer can be prepared by a process known from the literature.
"7 " 30 Preference is given to polymers which contain crosslinking comonomers (0.001-
10 mol®%), but very particular preference is given to polymers which were obtained by
free-radical polymerization and where a poiyfunctiohal ethylenically unsaturated radical
" crosslinker was used.

‘35 The highly swellable hydrophilic hydrogeis are p}eparable by addition polymerization
processes known per se. Preference is given to the addition polymerization in aqueous
solution conducted as a gel polymerization. It involves, as stated above, dilute,
preferably aqueous and more preferably 15-50% by weight aqueous, solutions of one
or more hydrophilic monomers and optionally of a suitable grafting base L being

A0 polymerized in the presence of a free-radical initiator by utilizing the Trommsdorff-



preference for use in the process of the present invention is given to
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carried out afgobt espRlerkPhctp®C and preferably at from 10C to 100C, not
only at aﬁ nospheric pressure but al so at superatnospheric or reduced

pressure. yplcally, t he pol ynerization can also be carried out in a
protective 5 Ywgeia oisiphdaee ngutrafizeddbiihe exerdof 0i10P ogpi%h. prEferablg @b1108moi%
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Neutralization is typically achieved by mixing the neutralizing agent as an aqueous
solution or else preferably as a solid into the gel. For this, the gel is mechanically
comminuted, for example by means of a meat grinder, and the neutralizing agent is

30  sprayed on, scattered on or poured on and then carefully mixed in. The gel mass
obtained can then be repeatedly passed through the meat grinder for homogenization.
The neutralized gel mass is then dried with a belt or can dryer until the residual
moisture content is preferably below 10% by welght and especially below 5% by
weight.

~.../

35
The addition polymerization as such can also be carried out by any other process
described in the literature. More particutarly, the neutralization of the acrylic acid can
also be carried out prior to the polymerization, as described above in step f). The
polymerization can then be carried out in a conventional belt reactor or a kneading

40  reactor continuously or else batchwise. When the polymerization is carried out in a belt



10 as (NH4) 25208, K2S208 or H202 They can if desired be used in conbination
wi th reducing agents such as ascorbic acid, sodium hydrogensulfite BhdEC 2008
iron(l1) sulfate or redox systems where the reducing conponent included is
ap aliphatic and aromatic sulfinic acid, gach as benzenesulfinic 15 acid and

toluene sulfinic acid.or derivatives thereof, for, ex | e Mannj ch adducts of
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is parti @bl arly preferred. Very particular preference is also given to a
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chem cal redox initiator system sinultaneously.

The CRC value [g/g] of the hydrogel-forming polymers according to the present
invention can be measured by the methods indicated in the description and is

25 preferably above 15, especially 16, 18, 20, 22, 24, or higher, more preferably 25,
especially 26, 27, 28, 29, even more preferably 30, 31, 32, 33, 34, 35, 36, 37 or higher.

The AUL 0.7 psi value [g/g] of the hydrogé!-forming polymers according to the present
invention can be measured by the methods indicated in the description part and is

30 preferab|y above 8, especially 9, 10, 11, 12, 13, 14 or higher, more preferably 15,
especially 16, 17, 18, 19, or higher, even more preferably above 20, especially 21, 22,
23, 24, 25, 286, 27, 28, or higher.

O

The AUL 0.5 psi value [g/g] of the hydrogel-forming polymers according to the present

35 invention can be measured by the methods indicated in the description part and is
preferably above 8, especially 9, 10, 11, 12, 13, 14 or higher, more preferably 15,
especially 16, 17, 18, 19, or higher, even more preferably above 20, especially 21, 22,
23, 24, 25, 26, 27, 28, or higher.



5 n) The dried hydrogel can then be ground and sieved, in which case it DESB
custemary to wuse roll mlls, pin mlls or vibratory mlls for the grinding.
The preferred particle size of the sieved hydrogel is preferably in the
range 45-1000 m nore preferably at 45- 830 m even nore preferably at
200-850 m d rmst..grefer%gl\é% 300-850 m 10 Another even nore preferred
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37 or highergyedhe AUL 0.7 psi value [g/g] of the hydrogel-formng polyners
according to tﬁe present invention can be neasured by the nethods indicated
In the description part and is 30 preferably above 8, especially 9, 10, 11,

12, 13, 14 ohpgicgiioargndiseef fhedfydragel-iorbbhg pogsmees acddrdingd & thé preseé8t 19, or
hi-gher, pvenyimignpreferably above 20, especially 21, 22, 23, 24, 25, 26,
27,728, or higher. The AUL 0.5 psi value [g/g] of the hydrogel-form ng
pol yners according to the present 35 invention can be neasured by the

met hods i ndi Tt présem invstiaiefacshérpelates tp dhre useaf thesabqyeatestientdhydtogek 8,

especi al | y %ormiBg pdiymelin higiend 4rtRlestolipREingMr e preferably 15, especi al | y
16, 17, 18, 19, or higher, "even nore preferably above 20, especially 21, 22,
23, 24, 25, 26, 27, 28, or higher. 1 1 DEC 2006 33 The saponification index

VSl of tHe hijdr cykduid-pemiongiqpshgeter s according to the present invention can

be measured tpuiimRdoldBicksiead i n the description part and is

@ _
preferabl y g £ B30 phdiorkth e8lert(h) aS3RGFhAY Limhsg © ©F 8- o |ower, more

10-100% by weight of the hydrogel-forming polymer according to the present invention .
0-90% by weight of hydrophilic fiber material :
25  preferably 20-100% by weight of the hydrogel-forming polymer according to the
present invention, 0-80% by weight of hydrophilic fiber material
more preferably 30-100% by weight of the hydrogel-forming polymer according to the
present invention, 0-70% by weight of hydrophilic fiber material
;_'"v ' even more preferably 40-100% by weight of the hydrogel-forming polymer according to
- 30  the present inVéntioh, 0-60% by weight of hydrophilic fiber material ' :
yet even more preferably 50—100% by weight of the hydrogel-forming polymer
according to the present invention, 0-50% by weight of hydrophilic fiber material
particularly preferably 60—100% by weight of the hydrogel-forming polymer according
to the present invention, 0-40% by weight of hydrophilic fiber material | o
35  especially preferably 70-100% by weight of the hydrogel-forming polymer according to
the present invention, 0-30% by weight of hydrophilic fiber material
extremely preferably 80-100% by weight of the hydrogel-forming polymer according to
* the present invention, 0-20% by weight of hydrophilic fiber material
most preferably 90-100% by we'ight of the hydrogel-forming polymer according to the
40 present invention, 0-10% by weight of hydrophilic fiber material



| ess than 8, especially 7.5, 7, 6.5, 6, 5.5 or lower, even nore preferably

|l ess than 5, 5 especially 4.5, 4, 3.5 or lower. The residual crosslinker
content of the hydrogel -form ng polymers according to the present i v &hdi 2605
can be measured by the nethods indicated in the description part and is
preferably less than 10 ppm especially 945 ppm 9 ppmor 8.5 ppm or | ower,
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hy« ﬁ?el %fﬁrfmnmg%pflyma?acoamﬁgwtﬁs pfééenttih@rﬂbﬁ%&rﬁ]be bfaégpﬁh@rga Firg%%@% by e
wei g of hy | [ e ¥ ef er Y - o by weig
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present invention, in the even more preferred range, 50%, 51%, 52%, 53%, 54%, 55%,
56%, 57%, 58%, 59% to 100% by weight can be present for the hydrogel-forming
polymer according to the present invention, in the yet even more preferred range, 60%,
61%, 62%, 63%, 64%, 65%, 66%, 67%, 68%, 69% to 100% by weight can be present
25  for the hydrogel-forming polymer according to the present invention, in the particularly |
preferred range, 70%, 71%, 71%, 72%, 73%, 74%, 75%, 76%, 77%, 78%, 79% to _ ‘
100% by weight can be present for the hydrogel-forming polymer according to the
present invention in the especially preferred range, and 90%, 91%, 92%, 93%, 94%,
) _ 95%, 96%, 97%, 98%, 99% or 100% by weight can be present for the hydrogel-forming
30 polymer according to the present invention in the most preferred range. S

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

35 The liquid-pervious topsheét (P) is the layer which is in direct contact with the skin of ,
the wearer. lts material comprises customary synthetic or manufactured fibers or films
of polyesters, polyolefins, rayon or natural fibers such as cotton. In the case of non- .
woven materials the fibers are generaily joined together by binders such as |
polyacrylates. Preferred materials are polyesters, rayon and blends thereof,



(S) optionally a tissue |ayer positioned directly above and bel ow said core
(R, :and (T) optionally an acquisition [ayer positioned between (P)] Ri&C 2006
(R). The percentages are to be understood so that in the case of 10-100% by
wei ght, 11 % 5 12% 13% 14% 15% 16% 17%518% 19% up to i n each case 100% by
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_ WO 2000/061052, EP 1108408, WO 2001/033962, DE 200020662, WO 2001/001910,
) ' WO 2001/001908, WO 2001/001909, WO 2001/001906, WO 2001/001905,
o 30 WO 2001/24729. Incontinence articles are described in the following references:
Disposable Absorbent Article for incontinent Individuals: EP 311344 description pages
3-9; Disposable Absorbent Article: EP 850623; Absorbent Article: WO 95/26207;
Absorbent Article: EP 894502; Dry Laid Fibrous Structure: EP 850 616; WO 98/22063;
_ WO 97/49365; EP 903134; EP 887060; EP 887059; EP 887058; EP 887057,
35 EP 887056; EP 931530; WO 99/25284; WO 98/48753. Feminine care and incontinence
articles are described in the following references: Catamenial Device: WO 93/22998
description pages 26—-33; Absorbent Members for Body Fluids: WO 95/26200
description pages 36-69; Disposable Absorbent Article: WO 98/20916 description
pages 13-24; Improved Composite Absorbent Structures: EP 306262 description
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25  Alternatively, such a construction can be the result of fusing two individual layers to
form one or better a multiplicity of chambers which contain the highly swellable
hydrogels. Such a chamber system is described in detail in EP 0 615 736 A1 page 7
lines 26 et seq. :

30  Inthis case, at least one of the two layers should be water pervious. The second layer
may either be water pervious or water impervious. The layer material used may be
tissues or other fabric, closed or open-celled foams, perforated films, elastomers or

- fabrics composed of fiber material. When the absorbent composition consists of a
_ construction of layers, the layer material should‘have a pore sfructure whose pore
35  dimensions are small enough to retain the highly sweilable hydrogel particles. The
above examples of the construction of the absorbent composition aiso include
laminates composed of at least two layers between which the highly swellable
hydrogels are installed and fixed.
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25  of the highly swellable hydrogels.
Fiber materials of the absorbent composition

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

- 30" based on various fiber materials, which are used as a fiber network or matrices. The
present invention includes not only fibers of natural origin {modified or unmodified) but
also synthetic fibers.

A detailed overview of examples of fibers which can be used in the present invention is
35 inen in WO 95/26 209 page 28 line 9 to page 36 line 8. The cited passage is thus part
of this invention.

Examples of celiulose fibers include cellulose fibers which are customarily used in
absorption products, such as fiuff pulp and cellulose of the cotton type. The materiais
40  {soft- or hardwoods), production processes such as chemical pulp, semichemical puilp,



construction of layers, the layer material should have a pore structure
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al so synt hetfiberst [rigbe sourse of the heat treatment, the latter migrate to some extent into the
matrix of the fiber material present and so constitute bond sites and renewed stiffening

25 elements on cooling. Additionally the addition of thermoplastic fibers means that there
is an increase in the present pore dimensions after the heat treatment has taken place.
This makes it possible, by continuous addition of thermoplastic fibers during the
formation of the absorbent layer, to continuously increase the fraction of thermoplastic '
fibers in the direction of the topsheet, which results in a simjtarly continuous increase in

30 the pore sizes. Thermoplastic fibers can be formed from a multiplicity of thermoplastic
polymers which have a melting point of less than 190°C, preferably in the range from
75°C to 175°C. These temperatures are too low for damage to the cellulose fibers to be
likely.

35 Lengths and diameters of the above-described synthetic fibers are not particularly
restricted, and generally any fiber from 1 to 200 mm in length and from 0.1 to
100 denier (gram per 2000 meters) in diameter may preferably be used. Preferred
thermoplastic fibers are from 3 to 50 mm in length, particularly preferred thermoplastic
fibers are from 6 to 12 mm in length. The preferred diameter for the thermoplastic fiber
40 isin the range from 1.4 to 10 decitex, and the range from 1.7 to 3.3 decitex {gram per
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I nvention is 35 given in WO 95/26 209 page 28 line 9 to page 36 line 8. The
cited passage is thus part of this invention. Exanples of cellul ose li o s)006
i nclude cellul ose fibers which are customarily used in absorption products,
such as fluff pulp and cellul ose of the 3tton type. The materials 40
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The synthetic fibers nentioned are preferably used in conbination with
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availability, cellulosic fibers are preferred.

) The highly sweliable hydrogel particles are embedded into the ﬁber"material described.

30 This can be done in various ways, for example by using the hydrogel material and the
fibers together to create an absorbent layer in the form of a matrix, or by incorporating
highly swellable hydrogels into fiber mixture layers, where they are ultimately fixed,
whether by means of adhesive or lamination of the layers. '

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

40
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fibers, r2Qyorelasficiyyébisehysicaleraperty makee i popsibleporatain iyd eapilatestrishirdavern e
( DACRON(1) ) , LFﬁBéir et?Mdl'EéHéBhé b@ntﬂét'vﬁt'ﬁ fluld- BRI debSsive fordids bl keplavehitophi i ¢

fibers may al so Malne by hydrophilicizing hydrophoblc fibers, for
exanpl e the tFEat H’(?ncf B her nopl astic fibers obtained from 25 pol on efins
(e.g. polyethylene or polypropyl ene, polyam des, polystyrenes,

pol yur et ha”e%heﬂ{l@all?f cHisERhkel chRidsTibereddre knbivh @nd HeY®Kes in W 979F162 easons
and ease Af s 3294026, US 3,440,135, US 3,932,209, US 4,035,147, US 4,822,453,
US 4,888,093, US 4,898,642 and US 5,137,537. The chemical crosslinking imparts
stiffening to the fiber material, which is ultimately reflected in improved dimensional
stability for the hygiene article as a whole. The individual layers are joined {ogether by
) methods known to one skilled in the art, for example intermelting by heat treatment,
30  addition of hot-melt adhesives, latex binders, efc.

Methods of making the absorbent composition

The absorbent compositjon is composed of constructions which contain highly
35 swellable hydrogels and the highly swellable hydrogels which are present in said
constructions or fixed thereto.

Examples of processes to obtain an absorbent composition comprising for example a
base material to which highly swellable hydrogels are fixed on one or both sides are
40  known and included by the invention but not limited thereto.



availability, cellulosic fibers are preferred. The highly swell abl e hydrogel
particl es arBFed#esi4Bd into the fiber material described. 30 This can be
done-in various ways, for exanple by using the hydrogel material and th8EC 2005
fibers together to create an absorbent | ayer in the formof a matrix, or by
iicorporating highly swellable hydrogel s'into fiber mxture |ayers, where
they are ultimately fixed, whether by neans of adhesive or |am nation of

t erp | ayer .. BRarhgs b fgbé‘es@ggw St AU o BbR Do BIHBA lrh Bind B éxggwﬂgt% -
fiber and celPsimisnal plepd pf syniheligibersdakand saluloge iiberg (b)@“bﬁdﬁﬁ@"f\/ﬁ@wyf rom

(100 to 0) sywellableiiydfdgbisr(c), (@ Hlendl.GO) va@lriguiom(moftoD%yntﬁemeﬂberel(o @l osic

fib l; th
i e orl b.f’“’éé e '*@’“G[%a“?a?e 2o BT E), 10 P (B8 Gfoghbegee (he
cheni cal stiPIefNE e&?fﬂ@é'meu(%?ﬁ rthWSééfvf@r%awﬁérepwfé% ansdby 1§ neixed Blale) way's.

A first way(3ph proaes dihag d mbeure of () faadi(cids rixelywitndd), rig) 5 prictedy whet@at i ngs to

the fiber maﬁ., r@'of (a) §H Kl: 2%@\%)%1]\{&3 é@n@g‘éga?ocgegé@)é?{@ E@d )pre, mixled and

pol yani de- ep or Q
- W1 ni ngt on, vsa%@# @OUSW%@PW gﬁ) BO@S%WP@@ (2)rsc(F) Frednixer and (b

US- A- 3, 588, 9aﬂmnuom/ rhbtierdebin sar(d (V) 6 Blockiss wheneeb paral (cpareduixtd éemtélmtbcan

Cyanani d Co. fa): DAL a és’ o {eé’%@sr%?)'e;@ ggér‘éeﬂ?é’fgﬁ'eﬁ égﬂ%ha%féchseplm this

pol yet hyl ene ne coatln

stiffened byPERETH AP alf'éfﬁeSfﬁ‘B? Pﬂ%?@h%tom% a@B?‘F&@I kBoWp &ang ?h&'l?ﬂ
subst ances nmythdertadulbel used.ef f ect crosslinking taking place within the
fiber. Suitable crosslinker substances are typical substances used for

crossl i nki nononer |nc

di hut limted t - C8-di al deh :
G2~ mofibal R EREen, 50 PRES o TP AL DAt 5 SHRCTaID P stbEgpaf & heat
C2-"Cr pol ycarimeﬂxtmlem; sathwsn ammidﬁ leyerdabiog &ncallent dioensibna s&bilityea thee mofsbr
gé?gpl $hglsgt gﬁ@ @SEMEI\@d The/Reakreatien® bggg% .@ﬁv‘.bﬁparﬁéuérﬂ/fr@@t'n%ay%n%’s g'nt ri)ﬁe
cel | ul ose ch‘QPﬁa%E %S'Ee\?/&% Mﬁéeé@]ggl&oémr o&mfram%ggglgﬁ% ﬁi’eﬁf{'?ﬁf#%@ﬂa d
cel | ul ose fi leattregimeent isds $id akye flomfosedo A3¥°Ci, praferably friom 10ECHS BY°S, to

whi ch gremt eparticliagnseerdly Séraldbid ¥ 1gpechparted as a result of this
treatment. In addition to their hydrophilic character, these fibers exhibit

uni form conbi nati ons of stiffening and 20 elasticity. Thi s physical property
makes it pos$hefwation eidhehestitieatreeniidepends axthe dipgrad swvibetic fiped ds agiownl t aneous

contact W t hafd thethygiefe aRRIRI #6@ICHEN FAE CBeNRAY the d MaBYE B the PE&ITRIath6nt is
col | apse. in the range from 0.5 second to 3 minutes, preferably from 1 second to 1 minute.
25
The absorbent composition is generally provided for example with a liquid-pervicus
topsheet and a liquid-impervious backsheet. Furthermore, leg cuffs and adhesive tabs
are attached to finalize the hygiene article. The materials and types of pervious
) topsheet and impervious backsheet and of the leg cuffs and adhesive tabs are known
30 to one skilled in the art and aré not particularly restricted. Examples thereof may be
found in WO 95/26 209. |

The present invention is advantageous in that the esters F, which are useful as
crosslinkers, do not have to be purified after they have been formed and particularly in

35 that the (meth)acrylic acid, preferéb!y acrylic acid, does not have fo be removed, since
it is generally a monomer for forming the hydrog'e!s.

Experimental part

40  Parts per million and percentages are by weight, unless otherwise stated.



Chem cal |y c&;gg@@&gd cellul ose fibers are known and described in WO
91/11162 , 5 , 224,926, US 3,440,135, US 3,932,209, US 4,035, 147,17 143 06
4,822,453, US 4,888,093, US 4,898,642 and US 5, 137,537. The cheni cal
crosslinking inparts stiffening to the fhber material, which is ultimtely
rreflected in inproved dinmensional stability for the hygiene article as a
whol e. The individual |ayers are joined together by nethods known to one
skill ed in tTre emmpld whice kalopk diusinates thel drocesslof tHegatsdmt eatentiont , 30 addition
of hot-nelt adhesives, |atex binders, etc. Methods of naking the absorbent
conpositi OnhE:Frhe bsor bent conposition is conposed of constructions which
contain hig m swel | abl e hydrogel s and the highly swellabl e hydrogel s
whi ch areé present in said constructions or fixed thereto. Exanples of
processes t i : ! C Jsing for exanple a base
mat eri al toopmrﬁpéﬁbﬁiogﬁrlugg?%gg?tggﬁgﬂéé%?gpgﬁgﬁ'bgéé% on one or both sides
are 40 known and included by the invention but not [imted thereto. PF
544961AP 1 1SANCraz8litkersddre prepapdctia tiod examasesisessténfyiad bikiorylated ghyserbeitt
conposition DI S inEXed | F | : Ofs: i4.C
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cel | ul ose fidiarge inmodtydeyc(ohpxanepentiairss togethee with b, stdbillzeamikifre coasigingiof ed
t oget her at i ; : ] (a) and
dh;{?imuﬂﬁqe AR Eih@ﬁtrlﬂs%}pgégﬁ@%@{j‘g@gég}& H&ﬁ?gﬁéﬁgyghe

b) i ' c), . (3 ] ! .
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(b), (5) a pbatesbhe ebentep{chistdatibn| the tampenatuce th thedeadtia) migureoises ilwus| y
”B‘fff ed {8, 4BourRt oPHAEERInNREELdétBrmiAdH! The kishlRioix 8dciifluéddndeSat 1hst

cantinuously netered 1n, and, (7 rocess wher b) and,(c) . are m xed
separatel y itﬁ?”?‘eof‘gbc.all @W%Q&\&aeﬁﬁﬁ%’@, remo&cgégée%lﬁngﬁnﬁ ‘%"%"f'"gF &
preferred. Tiescappharavamsiuosdstiliation. Ahs prosiuoide seoled andtisgrhag & cuwisalinkgr in
restricted agap dryuetitst omary apparatus known to one skilled in the art can
be used. 9 15 The absorbent conposition obtained in this way can optionally
be subjected to a heat treatnent, so that an absorption |ayer having

excel | end0 di Genversierngndsyieldiof theyreaetionlieneigiregiselsdeternined bénaabe the. wathe heat

E r eat msnt Er @g@s&q !n&hﬁ@&teﬂﬁddtibﬁ ﬁ!s@][cbﬁtafng%?cwli@b_@iﬂﬁﬂ&@%mjﬂ_ﬁ aag id 2150 t&ﬁod@@a; .
reatnent by . fe ng. ho I rar ir iati e o e
neat 11 eat mgitpand feclfln i i ke %@ﬁ"eﬁvrgﬁfe‘ws%ﬁg?‘??@ﬁé%ﬁﬁ Lo

200C, . free acrylic acid which is titrated together with the catalyst (acid number).
25  Parts are by weight, unless otherwise stated.
Production of ester

) Acid numbers were determined in accordance with DIN EN 3682.



20 particul agly. ferably from100C to 180C. The duration of the he

t.r eat.nent deggrf’égbﬁﬁ‘ﬁt he type of synthetic fiber, its anount and thet! DEC 2006
hygi éne article production rate. Generally the duration of the heat )
treatnent is in the range fromO0.5 seconggto 3 mnutes, preferably from1
second to 1 mnute. 25 The absorbent conposition is generall rovi ded for
exanpl e wit hEléa'F‘P]&Ji %"—eﬁéﬁa\t)?'bﬂéalkqxdwg&éﬂd a liqui g-i rrperviyogs backsheet .
Furthernore, leg cuffs and adhesive tabs are attached to finalize the

hygi ene arti gl g cdfae- soierials and types of pervious topsheet and

| mper vi ous "backsheet and of the leg cuffs and adhesive tabs are known 30 to
one skilled in the art and are not particularly restricted. Exanples thereof
may be fdund?igrof Yipce®l @6 aed withd. ppes KEOH 45W énvatenas an aitishoitaagemus i n t hat -
the esters Fg, iR ' t@?@ purified
after they hj%?e%?;aﬁtggorg #ggf’g!r}\“éﬁgtaerd ﬁgg%@;@ﬁe{dﬁcf@@ee r? t et%grenfbﬁgacryl I C
acid, preferabt§© E{R‘VIIEPE oxide gre B adfeft ahifpdo a5 ean ﬁ@\‘i‘@&,toé‘?%&%ﬂ B is
genera: : y a temperaturef widef elemated ptassutey The gesicion hdsxgredeid vdenaio fpindr chéndear t s
per mllion HRERRd: I ; ' PF
54496/ AP é 1 égs%g??rﬁ 42%?\?%)(’%@@ rﬁﬁ@g Ié? gﬁfs;%%fd?ﬁ%ﬂut?@gf%@h?ﬂag process
of the prBseRPOtAvErriAfier PUEngmIindBe 9a B e9qTiBs dewn & @L e sptalyst Sest er s
usef ul as SAPeparates loffilyeadditiSAPE sodigs pymipbosphatesarl eibaeqani filtrate. exanpl es by
esterifying al koxylated glycerol with acrylic acid by renoving water in an
azeotropic dh?b | | ai i ggp The esterification catalyst in 10 the exanples is
sul furic aci g~V ed&t-ants are introduced in the exanples as initial
charge in nethyl cycl ohexane entrai ner together with a stabilizer m xture

congi stiRg ofr7 ghorQlyeaidl Bnsiade RS 51 lof ROPEA5% il WRBEEY hn PIRRS BRHr§Linand
hypéphosphor gu

cid.  The, react.ion ture,is, then heat t ut, 98C
T b oy Bl Be g faaBiner SRR A s Bt urgT Preg b dohaf of b,
di stil | ati on 84 Bef ethivisbe gKide @re Henladdedalct45da 18936 andallaweddo regseatitBisanount
of water rempteskrattirdleidey Bievsdd Tpf@%.%u@. Fhé td=atibrPRad ndddsa@ntrioTuesbrefgegat

east | the. t iegeel) cal o RURNGTTAl NBK AR, ISR LIRS0, | AYRPRSHELY ¥ the

entr ai ner renpved Tn a vacuum Ion. oduct "1 5" cool'ed and
used as &0cr 88autiIBREs- Afier paraimgpvithdnett gasand cooling down to 60°C, the catalyst is

separated off by addition of sodium pyrophosphate and subsequent filtration.
c¢) Glycerol - 3 PO - 2 EO (block polymer)

25 77 g of glycerol are placed with 0.5 g of KOH 45% in water as an initial charge in an

autoclave and together dewatered at 80°C and reduced pressure {about 20 mbar).
146 g of propylene oxide are then added at 120 to 130°C and allowed to react at this
temperature under elevated pressure. The reaction has ended when no further change

) in pressure is observed. The reaction mixture is then stirred for a further 30 min at

30  120°C. 74 g of ethylene oxide are subsequently added at 145 to 155°C over a

prolonged period under elevated pressure and likewise allowed to react. After purging
with inert gas and cooling down to 80°C, the catalyst is separated off by addition of
sodium pyrophosphate and subsequent filtration.

35 d) Glycerol - 2 EO - 3 PO (block polymer)

77 g of glycerol are placed with 0.5 g of KOH 45% in water as an initial charge in an
autoclave and together dewatered at 80°C and reduced pressure (about 20 mbar). 74 g
of ethylene oxide are then added at 145 to 155°C and allowed to react at this

40 temperature under elevated pressure. The reaction has ended when no further change



20 Conversio I'd of the reaction is not precisely determ ned C

the water Eﬁ%\gg%&f‘ﬁ the esterification also contains acrylic acid gﬁdﬂtsﬁeﬁ
acryl'ic acid is also removed during the vacuumdistillation of the o
entrainer. Simlarly, the crude ester stigqy contains free acrylic acid
which is titrated to egher h the cataI?/ (acid nunber). 25 Parts are by
vei ght, unl eSPTEINE Ricose¥ee: d1g reagsiop ¥ty ﬁﬂlﬁn sisred forgcfuher 3tuaingtwer e

det er mi ned i abatd60°@ande gwf plopPlele Bkda G82sutReqitdl9 GHAEY 4t 120DEG38WO6ver4d3

Exanple 1 Pr Eﬁf&g géﬂ BBri urﬁn‘e“@l’é%t?& %%sghﬁé%dch'kewi@e a%\kfé’c?{o%act @ﬁ%@ui@a&g g of

gl ycerol are ein
an autocl av¥ '&Hﬁntgééé’f‘ §P°|H‘8\)9éﬁ‘vé'rt8g-‘aﬁ t%@"éﬂ%ﬁ ip é%é@d&ﬁ@yﬁﬁ@% 8bout 20
nbar). 130 spdiim eyivphesphateardesubsequchéefitraiited at 145 to 155C and allowed to
react at this terrperature under el evated pressure. The reaction has ended
when no further, change ressure i s observed. The reaction mxture is

t hen sti rredekéw 'f%?@ @@(Iﬁ{qﬁpodqur@ about 150C. After purging with inert
gas and cooling down to 60C, the catalyst is separated off by addition of

of gl ycer ol g ced char ge
inan atf oc?‘éﬁ?@ Ve 19 ’E’é‘F 8 CRaNdIseuGRTPrEEINR EROHy ZsBhRe- Tr(‘%&)out
20 nbar). 18 ethylerfe mdwaMSm)Mﬁjg ohprepylbemoxidel e then Added @1 120 %C1307¢ al | ovved

to react at gid fhe térﬁﬂé}ﬁfu?é lérs‘?o\&wlﬂﬂéedetb%ﬁaﬁt%o gctlo:ﬁ%xtruf'@lgtaﬂ&ﬂe@%s

ended when no furt essure i s ctron m xture

is then stirf8gy 'eY‘{'}?‘fl ﬂgerss Freqe ‘W%@deﬁnoﬁw her CRaRe5iRg with
i nert gas anph’esw!alla"@oseom The @@@ortmectmatsethgrsstlrre:l fose pathat 8eimaf &t diput

adm)tlon 19f $snicum&yﬂ RS $AR Bl Olanat&% U@own1B'dobcathbe&a|y§t)xs@ep@r@{ea' -3

Zg)% i ﬁ \I/_:vz?t falrjl @gy 3&8{ %H%P)QP‘”%@F ‘(}g‘qsﬂh%ﬁ%ngﬁi'%?@l%hg'%ﬁgf?g’%f'o\ge: he(r). dewat Iar SSH at

80C and reduced pressure (about 20 nbar). 146 g of propyl ene oxide are then
added at 120chpadéfe afin@éhpwed to react at this tenperature under

el evated pressure. The reactl on has ended when no further change in
pressure is observed. The reaction mxture is then stirred for a further 30
mn at 380 1208P -BEQ of et hyl ene oxide are subsequently added at 145 to 155C
over a prolonged period under elevated pressure and |ikew se allowed to

£ par et caT bR bBalEf A 551 RoxL o 930G ah HfaFat al yst

is separated' 0o
charge in an autoclave and together dewatered at 80°C and reduced pressure (about

20 mbar). 76 g of ethylene oxide are then added at 145 to 155°C and allowed to react
25 atthis temperature under elevated pressure. The reaction has ended when no further
change in pressure is observed. The reaction mixture is then stirred for a further 30 min
at about 150°C. After purging with inert gas and cooling down to 60°C, the catalyst is
separated off by addition of sodium pyrophosphate and subsequent filiration.

- sodi um pyr Op??gBh?Igé'eral W'%E e§ %Hﬁ@%&?g&éﬁt@@’nm v@t?gé'é;rﬁﬁ%l cha?qeﬁ@a?'ﬁ g

30 Campafative example b)
TMP-15 EO

77 g of trimethylolpropane are placed with 0.5 g of KOH 45%,in water as an initial
35 charge in an autoclave and together dewatered at 80°C and reduced pressure {about
20 mbar). 379 g of ethylene oxide are then added at 145 to 155°C and allowed {o react
at this temperature under elevated pressure. The reaction has ended when no further
change in pressure is observed. The reaction mixture is then stirred for a further 30 min
at about 150°C. After purging with inert gas and cooling' down to 60°C, the catalyst is
40 separated off by addition of sodium pyrophosphate and subsequent filtration.



sodi um pyro%p Q%tlﬁpand subsequent filtration. 35 d) Gycerol - 2 EO- 3 PO
(-bl ock poly r?’ g of glycerol are placed with 0.5 g of KOH 45% i ny yvggggggﬁ
as an initial charge in an autoclave and together dewatered at 80C an
reduced pressure (about 20 nbar). 74 g @b ethylene oxide are then added at
45 to 155C and allowed to react at this no further change 40 tenperature
under el evated pressure. The reaction has ended when PF 54496/ AP 1 1 DEC
2006 44 in lpraspe? Ereparatipnatwenylic $ter reaction mixture is then stirred for a
further 30 mn at about 150C. 146 g of propyl ene oxi de are subsequently
added at 120 to 130C over a prolonged period under el evated pressure and

i kewi se all%)wed to react. After purging wth inert gas and cooling down to
60C, the Tatalyst is separated off by addition of 5 sodi um pyrophosphate and

St s s ot R S 5
anylo aut ocl %%%r‘ '3%‘”&(?35%@? Og%?w.{cearggoa%g g%\,\gﬁﬁd’{ﬂﬂrgﬂ?ﬁfc@@ %Pé?@ﬁrog (about 20
mbar). 74 g methyleydighexaes.dliedssisiadisalsed wets 3 pacs opinysivgd ubmmeondrbmeding t hen
added at 120gth&, 138f of RipHehyIBhdIMAS BAY 4 partict nFpddAbYpHordUERLtd. @4 pRRNbf 150C.
The reac{ on xture i Aotl)c%weq to . r.eact under bevat ed &)r ssur The

r eact i onlthasVARGE e RTRVERLDTRIE e Pttt dtas rEmoupd L Ve BIslaian dle The
reacti on m xpradect was prefiedsthrougl k300 filter. The atid nudbenis eterminbgutheldscbSHC.

After ItOU(fj gi m?fawgbﬁdiw%_tﬁn@a; 98 art0stldcRdc dawrﬁ]@\t;i%% bhﬂ% G M?brlés%

separat e 0 . S um pyvr, 0 ate and subsequen

fi Iot ration. %8%‘%@&%%5@&&%?%%%) s Egg“f’%gegg%s‘ﬂ g of tri me'?hyl ol propane

are placed with 0.5 g of KOH 45% in water as an initial charge in an
aut'pcl aves angh t oget her dewatered at 80C and reduced pressure (about 20
nbat). 76 g of ethylene oxide are then added at 145 to 155C and allowed to
react 25 at this tenperature under el evated pressure. The reaction has ended .

when no fur tfsrParigiphAgRroximaiee gdupieethexyigied aiveerc! (AePef BXBRIBADHEXt ure is
t hen stirr ededterified withi21B@art80f adrlic aid @b partbiCuliddd aaid PLEAGi pagtswi t h 1 nert

gas and cool L.ng Qg(%h g I rr(g‘ iy i on of
. sodi um pyr op oth te ef)i(%a .Sﬁgsatggﬁteaﬁfst%e%ﬂﬁeé% ?&ﬁﬁgggﬁ@(&? zla[(r}gar{?i r@één exaI|1 II e b)
TVP- 15 B8 77°%eT0f PRFCHEIPRGMG PRPNER 8N $aHI A QKRPRIPERNAIUS PB4 REFRS 850 in
wat er as an watet wede removed before the entrainer was removed by vacuum distillation. The

product was purified through K300 filter. The acid number is determined. The viscosity

is adjusted by addition of 96 parts of acrylic acid. The viscosity of the almost colorless

product (iodine color number 0-1) is about 320 mPas.

25

. c€)

290 parts of approximately 2-tuply ethoxylated 3-tuply propoxylated glycerol (as per
) example 1c-e) is esterified with 216 parts of acrylic acid and 5 parts of sulfuric acid in
i 30 345 parts of methylcyclohexane. The assistants used were 3 parts of hydroquinone
“monomethyl ether, 1 part of triphenyl phosphite and 1 part of hypophosphorous acid.
44 parts of water were removed before the entrainer was removed by vacuum
distillation. The product was purified through K300 filter. The acid number is
determined. The viscosity is adjusted by addition of 96 parts of acrylic gacid.
35
Making of hydrogels

To determine the quality of surface crosslinking, the dried hydrogel can be investigated
using the following test methods.
40



35 charge I n g % | ave and toget her dewatered at 80C and reduced pressure
(-about 0 nb. %4 g of ethylene oxide are then added at 145 tq 11HECed
al | owned to react- at this tenperature under el evat ed pressure. The reaction
has ended when no further change in presgure is observed. The reaction

M xture is then stirred for a further 30 mn at about 150C. After purging
wth inert gk%[ﬂ@f 8ol | ng down to 60C, the catalyst is 40 separated off by
addi ti on of sodi um pyrophosphate and subsequent filtration. PF 54496/ AP 11
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tri phenybko phwetym 13285andUL opapdi indetbiyfioghos gétomtiniag atd weight of the empty

Plexiglas cylinder and of the plastic plate and recording it as W,. 0.900 +/- 0.005 g of
hydrogel-forming polymer (particle size distribution 150-800 um) is then weighed into
the Plexiglas cylinder and distributed very uniformly over the stainless steel sieve
bottom. The plastic plate is then carefully placed in the Plexiglas cylinder, the entire

25  unit is weighed and the weight is recorded as W.. The weight is then placed on the
plastic plate in the Plexiglas cylinder. A ceramic filter plate 120 mm in diameter and 0 in
porosity is then placed in the middle of a Pefri dish. 200 mm in diameter and 30 mm in
height and sufficient 0.9% by weight sodium chloride solution is introduced for the

J surface of the liquid to be level with the filter plate surface without the surface of the

30 filter plate being wetted. A round filter paper 90 mm in diameter and < 20 um in pore
size (S&S 589 Schwarzband from Schieicher & Schiill) is subsequently placed on the
ceramic plate. The Plexiglas cylinder containing hydrogel-forming polymer is then
placed with plastic plate and weight on top of the filter paper and left there for
60 minutes. At the end of this period, the corhplete unit is removed from the filter paper

35 and the Petri dish and subsequently the weight is removed from the Plexiglas cylinder.
The Plexiglas cylinder containing swollen hydrogel is weighed together with the plastic
plate and the weight recorded as W,,. -

AUL was calculated by the following equation:
40 '



44 parts of ved before the rai ner was rermved by va uu

di sti-llati on%‘lﬁég%duct was purified through K300 filte The acid ﬁ n&}?ogb‘
is determned. The viscosity is adjusted by addition of 96 parts of acrylic
aci d. 35 Making of hydrogels To determ negthe quality of surface

er ossl i nki ng, thg 'q;rl ed hydro eI can be investigated wusing the follow ng

t est net hods. Bk (5789 ¢9/aF 20868 46 Test methods a) Centrifuge
Ret enti on Capacity (CRC) 5 This rrethod measures the free swellability of the

hydrogel in a\ULesa@pg is RedOW8d irl simPlard8Sloatd loder gsbidr ogel (particle size
fraction 106-850 are wei ghed |nto a teabag 60 x 85 mmin size which is

subsequently aced for 30 m nutes . in an excess of

0. 9% by V\é ﬁﬁ@%i‘?ﬂﬁf& t%tﬁ %\S B Qts”f‘%aég’ttoﬁ‘ SERHON IR o di um chl ori de
solution/1 gE(B’fAbSWﬁ%ﬁatmﬂﬂGéﬁ)lme'ﬂH@“ﬂ%é ag is then centrifuged for 10 3

m nutes at 250 g. The anount of liquid is determ ned by wei ghi ng back the

cent rifuged opaid NacAIRHSRG Rl s bORHdikAg)  ffoddl ) 15 The

nmeasuring cel etermmng 0.7 psi Is a eX|g as cylinder 60 nmin
internal diameter and 50 mmin hel ght. Adhesively attached to its underside
i s a stailfl eJo dstes@ine 18 layal gfgesidial. H—E‘@P'ﬁ@“ﬁd%ﬁ"@ﬁeiséh'éfe%'ah?m#ﬂ@k%ﬁsur| ng
cel | furt her initiedlly estescted frorh dies driedhydtagehby a dgulzie exaantiber TothisEhdnidand o

wei ght whi ch gaaRydasyePhise 80 gion 0 loheby we. ﬁt'sfddﬂﬁln émb;hdé S0&Ionalre We hea o Bl astic
plate. The pls@él% 8 amj %Eﬁtnﬁ@?bﬁa@?np%’éﬂeg tmlto? me?tRaﬁ’ge%rg b:ldé%cf' T e0- 7
Y,

psi is determ cyllnder

and of the pl'%%eﬁ dd? e&r?@a e'ﬁ @?5 Inmr@e%% g of

hydr ogel 1bor wenigiuged phes00rpay for é |mén §|ozbatdh% eigebigtihase B3RO eRprated froten
ei~ghed i nt othd ieBLephagdeas cyl i nder and distributed very uniformy over the

st~=a’ nl ess steel sieve bottom The pI astic plate is then carefully placed in

the Pl exiglas..c nder ntire S_wei hed nd_.t h i ht. ..l s

Fecor ded o vRH SHEOTIS 4V A %?'%%eéfdn&s’r? sdhend szedecat o o e

Pl exiglas cyl iql’i@é@metha'@%?)ﬁfﬁcéaﬂel 3dded, the weight othenexirart i martussd %ﬁ?ﬂ"%e‘b/rﬁo

porosi ty20s 0N giTae eithlorométbams Wdhen efaparaRet off athG56°Pndthe residlieaferer and

30 mmin he'c@&lng@@éké#ﬁ&'v@th%l&n?e?fhé%l-%t@%xtﬁﬁ&%gfﬁaﬂ@b K/bld@ne?c@lebléh)on i's

UL fg{rﬂ ﬁoélo aﬂpgglﬁa r$ ftoEio n’%’éfg f‘?tret&%n tﬁ“rcftall';hW'FJt tdﬂ't?S ﬁ\lfﬁtSF plate

surface with

The sample thus obtained is separated by means of liquid phase chromatography and
25 analyzed by mass spectrometry. Quantification is agamst a dilution series of the same
crosslinker used.

The chromatography column used is a Zorbax Eclipse XDB C-8 (150 x 4.6 mm — 5 um)
and the precolumn used is a Zorbax Eclipse XDB C-8 (12.5 x 4.6 mm — 5 umj). The
30 mobile phase used is a 75/25 methanol/water mixture.

) The gradient course is as follows:
Time (min) % Methanol % Water
0 75 25
3 75 - | 25
4 98 -
8 98
9 75 25
14 75 25

- 35 Flowis 1 ml/fmin at 1600 psi pressure.



30 filter pl ' wetted. A round filter paper 90 nmin dianeter and Kf
20 gmin porgk%ﬁg@g‘%s&s 589 Schwar zband from Schl eicher & Schull) is 20

subsequently placed on the ceram c plate. The Pl exiglas cylinder containing
hydr ogel -form ng polynmer is then placedgth plastic plate and wei ght on
t-op of the filter paper and |left there for 60 mnutes. At the end of this
period, the EBWQQB%“MWF@GN%ZQB]HDVM fromthe filter paper 35 and the Petri
di sh and subTgsite ahblysit bmewei4)hiin fos tHeesavssk. f rom t he Pl exi gl as cyl i nder.

The Pl exiglas cylinder containing swllen hydrogel is weighed together with
the plastic plate and the weight recorded as W. AUL was cal cul ated by the
fol | owi ng eqHSIECHRN is bydnass spacitmmety. for exairpleintie range 804 — 3360 wé (fyllggegp. =

[ V-Vl /5[ Waodlible).Alle iBstiurpsit uiilizesraRSl (atchosphesic présa uref ahehiicun ioalzatior, ower

pressure. 5 ; ; | 41ei i kM | y.to the
description F%Sltwégglk?at@ﬁ*gg&g@%tgﬁé&%&ﬁ"?@ t%ﬁkj%rafqr%gsdsl%%ﬂ @F/be{'ﬁod for
det er m ni ng ABS ¥RRErizerdoparagire i 42k G, RREES CUFRM I8l anchigrsTOwWdet er mi ne t he
| evel of resB8ggdnin.unconverted crosslinker, this residual crosslinker is
initially extracted fromthe dried hydrogel by a double extraction. To this
end, 0.400 g_of dry hydrogel and 40 g of 0.9% by wei ght sodium chl oride
sol ution1@r eTKA%I”QWéé‘aI sRlEncs have in kyHenasaparaely forfaaghsrossigvgordhis gndia of

di chl % omet hegigabiy calinvedeglsolufivn dimfoetosslinker is asded @_f?niirﬁ‘e thbenarabiakistit f]9r Gg
m n. e anp f I rpm for
mn, so that 8%%1% v{gﬁcéﬁa%?éﬁ%{fg@abt&fﬁﬁ%ﬂ%‘ﬁbxéﬁa@%ﬁ é&% #%%%%g%g%%gbus phase.
50 | of nonoethyl ene glycol are weighed into a second anpoul e, about 5 - 6
m of the diraélesiduabtrbssiekendonearttratior isabeiedalculéted weifglbtvsof the extract is
rreagur edsaccurately to 20 0.001 g. The dichl oromethane is then evaporated
of £+ at 56-55 and the resig i{qaft r %oling is taken up with 2 m of

met hanol - wat &EPNHrrbet 2erps) é Syx&}: tume of each). This is followed by
shaking for 10 mn before filtration through a PTFE 0.45 mfilter. The
sanpl e thus epihained i fafl el cR¥siMansorREntdtBHiaRgaRge NPk Ir aphy
and 25 anal yzed by mass spectronetry. Quantification i's agdinst a dilution
series of the sanme crosslinker used. The chromat ography colum used is a
Zorbax E@Di pSONRR : Ci8wanted residuas crpsslinksr goricenteatidntimealibraiinglsohtionineta/kg a
Zorbax Eclipse XDB CG8 (12.5 x 4.6 mm- 5 lam. The 30 nobile phase used is

a 75/25 met hﬂ[,‘r?bL’: wat elé p(ra%kxérlég %f extract sample of dried hydrogel

Asta : is peak area of calibrating solution
25

VF is the dilution factor:

_VF = Moem X Msow / (Mprobe X Mexiract)
| - 30  Mpcw is weight of dichioromethane for extraction

‘ Mprone is weight of dry hydrogel

| . Msow is weight of methanol-water mixture + monoethylene glycol
35

Mexract 18 Weight of dichioromethane extract

o A calibration has to be carried out (involving a plurality of points in the range 0 —
' 50 ppm for example) to ensure that the determination is carried out in the linear range.

40



75 25 4 98 9 75 25 14 75 25 35 Flowis 1 m/mn at 1600
pressure. PF 54496/ AP 9 1 DEC 2006 48 The injection volume is 20 pl.
Typical analysis tine is 14 min for the gganples. Detection is by nass
spectronetry or _ex l.e. i he range 800 - 1300 mz (full scan, 5

posi tive). eési‘q?é’ﬁ'f:%d?d?ﬁr\{$li zes APCl (atnospheric pressure cheni cal

i oni zati on, Thoedrmininetddgsl sdhenhithePosatepini two difteren waybe capil |l ary
tenperature is set to 180C, the APClI vaporizer tenperature to 450C, source
current to'S%p kI.A qu g_as flowto 80 m/mn. 10 The individual settings
have to be dbfE uferB% 3‘! 1y for each crosslinker. To this end, a suitable
calibratithg solution of the crosslinker is used to determine the

charact eri st Tke chifidlratatyet & VERlyIsprRId Uty RiH lajétonSidieUtitioRiad th?@aﬁ@i n peak
I's generally,chaosen he

.. et resi dual . crosslinker ncentration. is
cal cul ated alePNPoALS0 ?é‘"&%f\rég%%ﬁep@s B’ﬁgﬁ% %&%&FBO&"V&Q /5 VREX @er%@\ICpr obe
. i's want ed prthiedueduct prdterairerepronerds thedissbstandrrd for dogrgedspr. i n ng/ kg 20
CONCstd : is wanted residual crosslinker concentration in calibrating

solution,in ng/ Aerobe. ;. 1 s peak area of extract nplLe. of dried.hydrogel
Astd : |§6 peglge g‘?%jahygfo%gﬁsitg?rhgrBHﬁd ai ﬁ?i%‘?’(e?’?@ 'Wfi:@%t“hé&dwc{ﬂnﬂ%ﬁrsf'%ct or:
VF = MDCM X issleted. (MProbe X MExtract) 30 MDCM i s wei ght of dichl oronet hane

for extraction MProbe is weight of dry hydrogel Msod is weight of
met hanol - wat Woﬂ(rgpxl%&hgd #. monoet hYl ene glycol v

The gr adi ent s as follows: Tine (mn) % Met hanol % Water O 7 3
: BF Sgaguiab PR PuDEC 2itg

';) 15 The comminuted gel is initially heat-treated at 90°C is a sealed plastic bag for 24 h. ltis
then spread ouf evenly in a thin layer on sieve-bottomed trays and dried at 80°C under
reduced pressure for 24 h. This drying simulates the drying conditions which occur in
typical manufacturing plants and which customarily limit the drying performance and
the throughput because of the reduced quality associated therewith.

20
The dried hydrogel is ground and the sieve fraction of 300 — 600 micrometers is
isolated. :

The hydrogels obtained according to the two workup methods are characterized by
25 determination of teabag capacity (CRC) and also of the extractables content after 16 h
and with regard to the level of unreacted, residual crosshinker. In addition, the moisture
content is determined and if found to be above 1% by weight it is arithmetically allowed
for when determining these properties. Typically, the moisture content will be about 5%
) by weight. . ’
The measured values are then used to determine the saponification index (VSI) of the

crosslinker in the gel, which computes as follows:

. V81 =0.5x(CRC;— CRCy) + 0.5 x (extractables, — extractables,)

35 ‘
The subscripted indices here indicate workup method 1 and workup method 2, as the
case may be. Thus, the saponification index increases when teabag capacity increases
as a result of plant drying and when the fraction of extractables increases in the
process. The two contributions are given equal weight.

40



35 MExtract ' of dichl oronethane extract A calibration has to

carri-ed out %fﬁx\ﬁ%g a plurality of points in the range 0 50 ppmf%{)ﬁfﬂ ?(]{]5
exanpl e) to ensure that the determnation-is carried out in the |inear

range. 40 PF 544961AP 1 1 DEC 2006 49 g Saponification index VSI The

e¢onmi nut ed further freated in two, different ways: Wrkup nmethod

] is then
1: 5 The co%ﬁ\srﬂﬁ‘%@nﬁ dvqngagggg%tcg,usgﬁr%n@]ﬁ WPﬂSG‘aSEtF}QPWC@tWéIfId%HS very
si eve- bot t onsroalt ihg gleahetosslihiear hels iad(B | atf z&OCThmder ofrstidbl cedslmkesnalesfior 24 h.
This form of d%%il’)le"tg ||4|c$eaé.%rtMe E%rhﬁncé’ﬂfthg%la"ﬁf QQH%ttoQi‘tBjteEﬁ%aeﬂ %Eﬁe@éﬂt’é esents
t he best standard ¥h 8 son i ED?@ ﬁyg c%g IS t HE d and
the sieve friagtingm ¥ines I IP%F?@F’%? s Isjthg the degreq\s ‘Rrﬂffg Plod 2:
15 The cdmmianieydd gating t@elmlym%tlk&lt;onhmd -heneathedraper@Sfitise endspratiedt -pl asti ¢

bag for 24 hyoestnot hangB@Ry HiIrE BH hdtblyE¥ | ayer on
si eve- bottorreod troaysal gnd 3c{Irl éd gtw1L (Y, u‘r?trmclg)rlé dc’?res@tﬁf:gw&' essure for 24 h. This

drying sinulates the drying conditions which occur in typical manufacturing
pl ants and wbiatiple 8 Srepasatidnyof siperabsdizerd uging thepamsrflivrastan ob example £hand

t hr oughput bggauserf clobsink&duced qual ity associated therewith. 20 The dried
hydr ogel ds ground and the sieve fraction of 300 - 600 mcroneters is

i sol at ed!® The hydr ogel s obtai ned according to the two workup nethods are
char act eri zelckanyl®8 det ermi nation of teabag capacity (CRC) and al so of the
extractabl es content after 16 h and with regard to the | evel of unreacted,

residual cro n. ad i St ur nt ent erm ned and
T ound Lo BB 4 Bie i t?éj\/%bgﬁtdat% AR Y Wi soa A SREET 7er or wnen
det er mi ni ng disaeivedin &4 g pedistieg waterlin gn acidaesisthst plasiics bt éAL2 9wfldlycBes! about

5%&1 by1svei g tna%ﬁwaf@arerr@cﬁﬁura@cb MtasdiBRerang atstamsug eflvigp (det-gidhidie the
Sa

nificati f | nput es as
foll ows: VSI é’m dbggl%;éa'%%é&drg % alfl gsf% dxg*%? Y %rglglfaggés ‘“Wga %abl esl)
initiators are advantageously predlssolved ina portlon of the batch water. The batch is _
thoroughly stirred for some minutes.

20 Then nitrogen gas is bubbled through the plastics film covered solution in the tub for
~ about 30 min in order that oxygen may be removed and a homogeneous distribution

may be achieved for the crosslinker. Finally, 0.244 g of hydrogen peroxide dissolved in
5 g of water and also 0.244 g of ascorbic acid dissolved in 5 g of water are added. The
temperature at the start of the reaction should be 11 — 13°C. The reaction solution is

25 about 6 cm deep. The reaction starts after a few minutes and is allowed to proceed
under adiabatic conditions and the thermally insulated tub is allowed to stand for not
longer than 30 min before the gel is worked up.

- ) To work up the ge!, the gel block is initially broken into pieces and then comminuted
30 through a meat grinder equipped with a 6 mm breaker plate.

The comminuted gel is then further treated in two different ways:

Workup method 1:
35 -
The comminuted gel is evenly spread out in a thin layer on sieve-bottomed trays and
then dried at 80°C under reduced pressure for 24 h. This form of drying is very gentle
on the product and therefore represents the best standard for comparison.
The dried hydrogetl is then ground and the sieve fraction of 300 — 600 micrometers is
40 isolated. '



35 The subscyy kgdi ces here indicate workup nmethod 1 and wor kup

2, ag the cggghgn%}'b‘ge. Thus, the saponification index increases Wnem Egg?ﬁ&ﬁ
capacity increases as a result of plant dryihg and when the fraction of
extractables increases in the process. Bie two contributions are given

equal wei ght,, ﬁ% PE ﬁﬁ% 6/AP 1 T 'DEC 2006 50 It is generally advantageous
to use crossY\{iO &8 e saponification index is very snmall. The ideal

cros_sl i nker _has a VSI of zero. The use of such crosslinkers nmakes it _
possi bl e to TRessasRUtdIGPRIAiGsTERELIBEtcl BESPIAS L sdaMEHhadio bhi forbeghnical |y

hi bl i | . Qf | . Ih o h h
ogr ee of - cr DEUsPHE Mt Al o 83 ayel B sl oo o h ERVS ] Sec e Rrdte «he-
properties ofeduerd RassUse Bddth. Thigsednmeimuisiemige danyg eandéiopy whichrostyisiis i n
heryl e st ofPasaRiaRuIMISaRt SN BMaRl FIRAC ’-“n‘%'iéﬁ Uit e a

i ‘ ) i
3055 of " acr Dol bferls Bt §0ltgh o BT Rkt o

fum acryl ate
solution are dissolved in 1465 g of distilled water in an acid-resistant

pl astics tubThddriel 1gdedgedisyfaird andkhe dl6( trabtRAraf 38b & sa0enioRdAREEras a
crossllnﬁfr aqdé%lso 0.61 g of V-50 (2,2 -azobis am di nopropane

di hydr oc or?ﬂ@ﬁ and 3.05 g of sodiumpersulfate as initiators. The
initiators are advantageously predi ssolved in a portion of the batch water.
The bat ch i SThd fon6wiHg Rlrthes bxdrisies HiRS préPared BinfldFig® exdehpldign nitrogen gas is
bubbl ed through the plastics filmcovered solution in the tub for about 30
"min in order_that oxygen may be renoved and a honpgeneous distribution may
be achi eved f& lthe crosslinker. Finally, 0.244 g of hydrogen peroxide

di'sgyol ved i N0 Ok 'Eét?é@ al so 0.244 ASLAr i ol in 5
Ex”Ndg.

gef water dre agdeof.ogi\% & enper at ure at tnepgt artgb%%&%ﬁg réo\g](‘:@o!rjl ﬁoqlad
be 11 -13C. [The repction solution is 25 ah8tiGadHMPBEIHET The ingaction starts
after a few [inute i | 0 prod Under —adiabat]i ndi Ti ong

and the therjmally S%@Q%%‘t’?d%ﬁ'ﬁmat L owe ??“gbys‘ﬂy%fg for not 1?(‘)2Cr193er t han| 30
mn before tie gel|Gigcaror-keBOuacriigewor kK Up% thewgight the geljklogk is
initially broken imgé'}i ecesandthem——commnuted—30—through—a neat—gringder

equi pped wit|f a 6 Bk Op L@ traendate g dvs BUveaMgel is tNdd-%%rt her
treated in two difjockyolyneeyss:

d Glycerol - 2 EO - 3 PO triacrylate | 1% by weight 1224
block polymer
e Glycerol - 3 PO - 2 EO ftriacrylate | 1% by weight 1229
interpolymer
if TMP - 3 EO triacrylate 1% by weight 12.2 g
g . | TMP - 15 EOQ triacrylate | 1% by weight 12.2g
)8 | .
The properties achieved for these hydrogels are summarized in tab. 2:
Extract- Crosslinker Exiract- Crosslinker
V8l
Ex. CRCT | ables 160 1 |residue 1 | O C 2 |ables 16h 2 |residue 2
lo/g]  |[wt %] {ppm] lo/g]  |[wt %] fpm]
a |GIly-3EO  |30.9 3.7 6 413 13.6 <h 10.2
b |Gly-5EQ 30.6 3.3 8 42.5 13.6 <5 114
o |SYBPOZEOI 5 52 10 307 135 <5 8.3
{block) _ :
GIy-2E0-3P01508 |40 8 380 127 <5 7.5
(block) -
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Wor kup met h%é‘%‘ﬁ’%? I;’he comminuted gel is evenly spread out in a thin Iay‘e*r
on si-eve-botto %ays and then dried at 80C under reduced pressure for 24
h. This form of drying is very gentle on the product and therefore
represents the best standard for conpariggn. The dried hydrogel is then
ground and t-he—si-eve fEE) et+on—of 300 - 600-mcronet 10 i sol-ated. PF
54496/ AP 1 jeDé@ g%%é ag]qg\/‘brlg,_Lgp met hdg 2: ThescomMiButed gels is inijgkal ly
heat -treated af{r20@®)is & sealled plastijc bag for 24 h. It is| then spgread out
evenly in aithjmA- - 36651 aue- bottoan?trayﬂtﬁfmd detized at [B0L undese.g

reduced presgu -IGMFI THERA @7 THizg dryimg st nmut dtg‘m e yT Ny MadTtTgREgmwhi ch

occur | n typ: ol A nf.a o nlantc ﬁn_d \Ahl e EHS nwnrl | U | m t thao A y| ng

per f or mance and t he throughpﬁtvbecause of the reduced quallty aSSOCIaFed

t herewi t h. TPastatedséioking.dr ogel is ground and the sieve fraction of 300 - 600
mcronmeters is 10 isolated. The follow ng further exanples are prepared
simlarly t Crosslinker t based
on Arount  usEE BT bask BB SIS s SRR eap ol Tk it o 1 o6
by wei ght5 1230111t19n ob0 GBYciyr weight & eEEQleneighcol/diglyeidyl ey (fnen lagade Jap@) c

G ycerol - r d
E@ ‘by%ve%tbf Waer xh@ﬁ 37@14, b%%ﬁgwmgfg%p@aﬁecﬁol %lcggpfr%@ltaggr d

d ycerol §) iacr (g

d ycerol qﬁ@basgdlg@qoyn}ﬁg,x.%e te 1% by weight 12.2 g interpolymer f TWP -
3 EOtriacryI ate 1 % by weight 12.2 g g TMP - 15 EOtriacrylate 1% by

wei ght 12.2 'ﬂne moéﬁpc;m%r%rtﬂ&%ééﬁl%a?éahh %‘b‘?ﬂ é(@éblﬁélel%@ di‘?di”s@gﬁh St @Jtl@en

éagngr I\/é di sqeve% oncg more a{gébtmlcromescers n orcIer rtagg(;:lomerates may Qe remove

f*} The properties of this postcrosslinked polymer are determined.
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ables 16 h 1 ables 16h 2 residue 2 [g/g] [Ww %A [PPI\/] [g/g] [W %
[pm aGy%E%?%?@§376413136<5 10.2 b d@y-5EO 30.6 3. gﬂ@%ﬁ 006

<5 11.1 dy-3PO-2E0 ¢ 31.5 5.2 10 39.7 13.5 <5 8.3 (bl ock) Gy 2E0

30.8 4.9 8 38.0 12.7 <5 7.5 (block) n #83'tyre 1nn~ PF 544961AP 52

edy- 3P02I§§%andon) 31.2 3.9 7 41.0 13.0 <5 9.5 f TWMP-3EOQ 36.6 4.4 857
70.6 44.2 13852489 g TMP-15EO 29.7 2.8 51 43.1 12.6 20 11.6

Post crosslinking: The dry normal base pol yner powder is sprayed
honmogeneousq y (Wéﬁeﬁibﬂ’théw}nu‘yg l%ah a 5 solution of 0.06% by wei ght of

et hyl ene gl ycol diglycidyl ethe from Nagase, Japan), 3.43% by wei ght of
wat er and 1.47% by wei ght of 1, 2 propanedi ol , each percentage being based
on pol yner used. TheOnoi st powder is then heat tcseat ed in a drying cabinet

150C for 60 mn.yJt jfs then 10 sieved once norgjat 850 mcroneters in order
t hat aggl oner at es yNbe renoved. The properti of-t hi s postcrosslinked
ned.

pol yner are deter (AB#PM 6 claim 1. An ester F of
the formula | a O(B(AO)pS,,, AO 1I RROORLRP R \(AQpP2 50
0 R2
™~
5 c

where AQ is for each AQ independently EO or PO,

where EQ is O-CH2-CH2-,

10
PO is at each instance independently O-CH2-CH(CH3)- or
O-CH(CH3)-CH2-
_ pl+p2+p3is 3, 4or5,
15
R1, R2 and R3 are independently H or CH3,
wherein at least one AQ is PO and at least one further AO is EO.
2. An ester F of the formula Ib
- 20
= 0O
’) (PO) 0] i
. M m P m .
, €0y 0 o7 G )J\(
R3 B
‘ ! R2 R1
\(PO)mz/(EO)nzﬁ]/l\
0
where EQ is O-CH2-CH2-
25 PO is at each instance independently O-CH2-CH(CH3)- or

* O-CH(CH3)-CH2-



where AOIS Eci_{ gg AO i ndependently EO or PO V\/nere EO|s OCHZ CH -

PO i's at eabh I8P/Ace i ndependent|y O CH2- CH(CH3)- or O CH(CHB)- CHZH‘JEQ 2005
"pl+p2+p3i s3,4o0r5, 15 R, R2 and R3 are independently H or CH3, wherein at
|.east one AOis PO and at |east one further AOis EO 2. An ester F of the
formula Ib'20 OO0 (EOns (POM~0 CAPOM~ . 1 ""YEONR3 () R RL
(PONZ_,-~(EONn O where EOis OCH2-CH2 25 PO is at each instance

i ndependent |y O CH2- CH( GhiB}-mD# mID+ GHGGB) nSid23 RFor$}496/ AP 1 1 DEC 2006 A-4
rr1+rr2+n8+nl+n2+n3|534or5 m +nm +n8is 1,2, 3,0rd, 5 RI,
R2, R3 are independently H or \/\herel n at |east one AOis PO and at

| east one further AO|erb+m2_Ltb”§‘5An e3t8t F of the fornula Ic 0 (PO NB
(EON3, 3(EON1 0 RBOO\(POmMm R2RL O\ /(PONM (EONz

R1, R2, R3 are independently H or CH3,
wherein at least one AQO is PO and at least one further AQ is EQ.

10 3. An ester F of the formula lc
0
\/lk - (EO)nS\ /(EO)n1\ 0
PO)m 0] 0]
/) L ( ) 3 /\r\ (PO)m1)J\(
- , R2 R1
0\ _APO)m,
(EO)n;
0O
where EO is O-CH2-CH2-
15
PO is at each instance independently O-CH2-CH(CH3)- or
O-CH(CH3)-CH2-
ml+m2+m3+nl+n2+n3is3,4o0r5,
20
) mi+m2+m3is1,2, 3, or4,
| R1, R2, R3 are independently H or CH3,
o wherein at least one AO is PO and at least one furiher AO is EO.
1 25
4. An ester F as per any of claims 1 to 3 whereinm1 + m2 + m3 +n1+n2 +n3 or
p1+p2+p3is equalto 3 or 5. '
30 & An ester F as per any of claims 1 to 4 wherein 3 POs are present in total.

! 6. An ester F as per any of claims 1 to 5 wherein at least one PO is present in
! each of the 3 alkoxy chains of glycerol.



0O where EOis O CH2-CH2 15 PO is at each instance independently

O CHz- 04(0@5@5%5/ QCH( CH3)-CH2 m +nm2+nB+nl+n2+n3i s3, 4or5, 20

. m +n2+nBi sl 273, ﬁ Rl, R2, R3 are independently H or CH3, wherein at___ .
l-east one AOis PO and at |east one further AOis EO 25 4. An esterl FDRs2006
per any of clainms 1 to 3 wherein mM + n2g# nB + nl + n2 + n3 or pl + p2 +
p3 is equal to 3 or 5. 30 5. An ester F as per any of clains 1 to 4 wherein
3 PCs are present in total. 6. An ester F as per any of clains 1 to 5
wherei n at T.eastA prigeRCior repadisgan ester Fegobr afy tfvkids alik @0f akbryjiaed of

gl ycerol. PF 54 7. A process for preparing an ester F
45 eﬂﬁf%%rf)ef%@gﬁﬁtb&%m

as per any of clalns koxyl'ated glycerol of the formula Ila, IIDb
or Ilc H(AOP3\O G (AQpl/H O \(AOp2\ 5HIla, M (EQN""(PONMB"" 0O
O(POM\ H (EQInl 0 (PON2-,-(EOQN2,, Hlip, H/ (EOQN3\ /(EOQN1 (PONM O

TO\(POnNL/H O Z( \' (EOn2 H 11 10-Where AO, EOQ, PO nl, n2, n3,
mM, n2, n8, pl, p2 @l?fi)li%é\ € /&g?i)%ed

0
(A0p,_
5 H lla,
y |
(PO)m (PO)m
NEONsTT N0 o~ 1 (EO)n1/H
O (EO)n
(PO)M,~ N
2 H o,
H (EO)n (EO)n,
/ 3 ~
\(PO)m3 \O 0 \(PO)m1/H
o
(PO)m
\(EO)nZ/ "n

lic,
10
' where AQ, EO, PO, n1, n2, n3, m1, m2, m3, p1, p2 and p3 are each as defined
o in any of claims 1to 6,
) , with (meth)acrylic acid, comprising the steps of

15 a) reacting alkoxylated glycerol with (meth)acrylic acid in the presence of at
' least one esterification catalyst C and of at least one polymerization
inhibitor D and optionally also of a water-azeotroping solvent E to form an
ester F, :
b) optionally removing from the reaction mixture some or all of the water
20 formed in a), during and/or after a),
f) optionally neutralizing the reaction mixture,
h) when a solvent E was used, optionally removing this solvent by distillation,
and/or
i) stripping with a gas which is inert under the reaction conditions.



in any of clains 1 to 6, with (neth)acrylic acid, conprising the steps of 15
a) teactingPPR498/ABt ed gl ycerol with (meth)acrylic acid in the presenc ’0{(106'
"at. least one esterification catalyst C and of at |east one polyneri ﬂg‘t ﬁ%‘h
inhibitor D and optionally also of a wategr-azeotroping solvent E to form an
ester F, b) optionally renoving fromthe reaction mxture sonme or all of the
water 20 fornmed in a), during and/or after a), f) optionally neutrali zing
the reactiog m XAF!F&&S&‘%S Mhieibdan SRi eWhdreias used, optionally renoving this
solvent by distiltation, and/or 1) stripping with a gas which is inert

under the reaction conditions. PF 54496/ AP 1 ~ DEu 2006 s 8. A process as
clainmed in claim?7 heenadrexcess ofdinath)acrylissaricto Jlkmylajeicglyderd imat leasto

al koxyl ag ed gl ycerog 159 s | east 5 3.15:1 and the optionally neutralized

(meth)acrylic acid present ,in the reaction mxture after the |ast step
Substanti ally r émai 18 SPOAls eUtilEeE Meihiatol 2o piaseit ttbeeqcp Fpalie, [ ng an
ester F as per any afferdhenliasistdp substanditilhalekwsing intheireatiorginixbee.ol of t he

formula Ila, Ilbor Ilc HH \(AQP3\O* "O-(AQPII-~0 (AQP2 \HIla, H
POm PO m é.EO Ap?c}cesos f%r f)re)parir\g aHn egte“:-l a% pltzaroarQy of(cﬁ)gkggl—tb’fi(oﬁgk%kylételal b,
10 glycerol of the formula lia, l1b or lic
H
. H
AO)P,~. AO)p,”
(AO) 3\OY\0/( P,
2 3
' ™~
| (AO)p,._
H la,
H PO)M.~_ PO
\ /( 3\ /( )m‘l :
(EO)Nn o 0O \(EO)n1 _H
O pom _(EO)N,_
2 Ho b,
15
H (EO)n (EO)n,
N\ P K ~
9 o " Npom,
O (PO)m
2
N ea ~4

where | AO is for each AO independently EO-or PO,
20 where EQ is O—CH2~CH2—,

PO is at each instance independently O-CH2-CH(CH3)- or
O-CH(CH3)-CH2-



15 H( PO n8 &Eg)dnS\OO(EO)n,\ H (POnmM/ O Z(POM,,, H(EOnNn 2 Ile,

where AO i sPFR4488/AR AO i ndependently ECor PO, 20 where EOis O CH2-CH2-, PO
'is at each instance independently O CH2-CH(CH3)- or O CH(CH3)-CH2 PHF1 BEC 2006
54496/ AP 1 1 DEC 2006 si pl +p2+p3i s3,40r5, Rl, R2 and R3 are independently
Hor CH3, 5 with (nmeth)acrylic acid, conprising the steps of a) reacting

al koxyl ated gl ycerol withl tRetHdHedyfioedacid in the presence of at |east
one esterification catalyst C and of at |east one polynerization inhibitor

D and optionally also ofga ﬁ@%ﬁ ﬁgzﬁ?ﬁoﬁ%g&%ﬁgﬁ@%\ﬁ E to forman 10 ester
| Xt

F, b) optionally renmoving fro rea ome or all of the water
formed in a), during and/or after a), f) optionally neutralizing the

reacti onsm xt ur ewithmehgatraicseldy esrhpiisivpihe bt .of opt i onal | y renoving this
solvent by distillation, 15 and/or i) stripping with a gas which is inert
under the reaction conditions. , wherein 20 - the nolar excess of
(meth)acrylic acPH fepcHngakprdated glyceebwih (methjacrilie asid in heiwesensa@f at t he

OP: i Onf”hl yI ne?t r ?I | KMt detdipaalion eatagitd pREsRAIedstohd poly@aaidteA M Xt l{B e R
gr oggss gs gfai iegpfni]@ﬁbaoﬁddﬁp%ﬂ%r%%%&@l "gﬂgr]%zie:?%? ﬁ@b%ﬁ@%ﬁ@’?@r’{‘%ﬁac. d S
not nord0than 75% bgsi@elFght renoved fromthe reaction m xture obtained after
the |ast step, wbj chpli®ady r@noviigirethehe RAERIIHIxREE €6mE.or all of the water
formed in a), during and/or after a),
f)  optionally neutralizing the reaction mixture,
h) when a solvent E was used, optionally removing this solvent by distillation,
j) 15 and/or
i) stripping with a gas which is inert under the reaction conditions.

, wherein

20 - the molar excess of {meth)acrylic acid to alkoxylated glycerol is at least
3.15:1 and
- the optionally neutralized (meth)acrylic acid present in the reaction mixfure -
after the last step substantially remains in the reaction mixture.

25 10. A process as claimed in any of claims 7 to 9 wherein the (meth)acrylic acid is
not more than 75% by weight removed from the reaction mixture obtained after
the last step, which reaction mixture contains ester F.

) - 11. A process as claimed in any of claims 7 to 10 wherein the reaction mixture
30 obtained after the last step, which comprises ester F, has a DIN EN 3682 acid
number of at least 25 mg of KOH/g.

12. A process as claimed in any of claims 7 to 11 wherein the reaction mix{ure
obtained after the last step, which comprises ester F, has.a (meth)acrylic acid

35 ‘ content of at [east 0.5% by weight.

13. A process as claimed in any of claims 7 to 12 wherein the molar ratio of
(meth)acrylic acid to alkoxylated glycerol in reaction a} is at least 15:1.

40 14. A process for preparing a crosslinked hydrogel, comprising the steps of



11. , A proclggg ﬁ@ébai med in any of clains 7 to 10 wherein the reaction
~mxture 30 0 4 after the last step, which conprises ester F, hag|aEDhii
EN 3682 acid nunber of at least 25 ng of KOH g.. 12. A process as clained In
any of clains 7 to 11 wherein the reacti%g,n m xture obtained after the |ast
step, which conprises ester F, has,a (neth)acrylic acid 35 content of at

| east 0.5% by weight. 13. A process as clained in any of clains 7 to 12
wherei n the nol &) ratlyroentding dmedtér) Bas pei anyaaficthirh® 18 Boxrydradsast bitser ol i n
reaction a) is at I%ﬁﬁﬁaqg: 1. 40 14. A process for preparing a crosslinked
hydr ogel , conprising the steps of PF 54496/ AP 1 1 DEC 2006 k) polynerizing
an ester F as per any of clains 1 to 6, or an ester F of the formula la
[(AOpl Y~(AODP3,,"00 IY RRORL O0OR\(AQp2 50 where AOis for
each AO i ndependept!lyy EO or PO where EOis O -CH2-, 10 PO is at each

i nstance i ndepend O CH2-CH(CH3)- or O CH( )-£H2 pl + p2 + p3is 3, 4

or 5, 15 R, R2 ahd RIAGHR:~ n éy(mm CH3Fwith (meth)acrylic acid,
with optionally add®tional nofdethyleni®ally unsa

rated conmpounds N and
optionally also at |east one furthéer 20 copolymiri zabl e hydrophilic nonomner
Min the presence of at |east one Of\(ee- radi caR2 nitiator K and optionally
of at least one grafting base L, 1) o | | y.qqostcrosslinking the reaction
m xture obtained. fromk), m drying the regcti m xture obtai ned from k)
or 1), and n) optionally grinding and/or siel&ing the reaction m xture
obtaine® fromk), I) or

) where AQ is for each AO independently EO or PO,
where EO is O-CH2-CH2-,

10
PO is at each instance independently O-CH2-CH(CH3)- or
O-CH(CH3)-CH2-

pt1+p2+p3is 3, 4orb,
15
R1, R2 and R3 are independently H or CH3,

with (meth)acrylic acid, with optionally additional monocethylenically
. unsaturated compounds N and optionally also at least one further
20 copolymerizable hydrophilic monomer M in the presence of at least one
-~> _ free-radical initiator K and optionally of at least one grafting base L,
1) optionally postcrosslinking the reaction mixture obtained. from k),
m) drying the reaction mixture obtained from k} or I), and _
n) optionally grinding and/or sieving the reaction mixture obtained from k), I) or
25 m).

15. A process:as claimed in claim 14 wherein for the ester F AQ is EO.

16. A process for preparing a crosslinked hydrogel, comprising steps a) to i) as per
30 any of claims 7 to 15 and additionally

k} polymerizing the reaction mixture from one of stages a) to i} if performed,
with optionally additional monoethylenicaily unsaturated compounds N and



25 n) ﬁg@ﬁi as claimed in claim 14 wherein for the ester g

‘EQ. " 16. A preparing a crosslinked hydrogel, conprising eps gﬂﬁ
"to i) as per 30 any of clainms 7 to 15 and additionally k) polymerizing the
reaction mixture fromone of stages a) tgi) if performed, wth optionally
addi ti onal nonoet hyl eni cal |y unsat urated conpounds N and PF 54496/ AP 1 1 DEC
2006 sq opti onal | YPAPEBIYAISq @ldaast sre furliet W’%’@ﬁf@ﬁ?’ﬁé’ﬂ@&ﬁl"@ moparepM 1 i ¢
mononer M in the pnésepresende citat leagisdnedree-fadieat inddioe &l androptiowdligof Kt and

optionally of at g base L, 1) optionally postcrosslinking
the reaction m tur:g&%tgpgf@?afgﬁ@%gglk drying the reaction m xture

obt ai ned from k)) orORtipnal Efrﬂ?%%b%*&m@aﬁwnﬁw%e ekteined fremddi ng t he
reacti orb m xt ur en)obdrgingétte femotiorkinixturg obtainedfroni k) orPplapder obt ai nabl e by a

process as per gy &Inoﬁél d%ﬁ efn‘a/o’r@ievm#gh&%acf%@ﬁﬁ&dr B iR gmor

cont ai ni ng at st one ro I C nmono copo ynerize
crosslinked vmth anm)ester F as per any of clains 1 to 6 or an ester F of
formula 1 a OO0 '(AOp3\ (AOp o/N~o/f RBRTRRI1 p R N (AQpz 15 O

wher e AO|s7for,g@grh thiRgER F r |s O CHz2- CH2-, 20
PO is at_each inst n?:r:t%l ntﬁepe%g%ﬁ}%é%}%gﬂg 85???3% %1@,*[5. CH( CH3) - CH2
pl+p2+p3is3,4or5, 25 Rl, R2 and R3 are independently H or

18.  Crosslinked hydrogel containing at least one hydrophilic monomer M in

copolymerized form crosslinked with an ester F as per any of claims 1 to 6 or an
ester F of formula 1a

0 o

(AO)Pz\rJ\

15 0
where AQ is for each AO independently EO or PO,

where EQ is O-CH2-CH2-,

20
j _ PO is at each instance independently O-CH2-CH(CH3)- or
e 0O-CH(CH3)-CH2- _ .
pi+p2+p3is3,4o0r5,
25

R1, R2 and R3 are independently H or CH3.
19.  Crosslinked hydrogel containing at least one hydrophilic monomer M in
copolymerized form crosslinked with a reaction mixture which contains ester F
30 and is obtainable according to a process of claims 7 to 13. '

20.  Use of a polymer as per any of claims 17 to 19 in hygiene articles, packaging
materials and in nonwovens.



19. Crosslinked drogel containing at | east one hydrophili-c nmonomer Min
‘copol yneri zPe'f:I ‘Eﬁ‘%‘?‘erossl inked with a reaction m xture which contai NS4 %EE%U
"E 30 and is obtainable according to a process of clains 7 to 13. 20. P
a polynmer as per any of clainms 17 to 19 .t'in hygi ene articles, packaging
materials and in nonwovens. PF 54496/ AP"1 DEC 2006 bo 21. A conposition of
matter conprising - fromO0.1 %to 40% by weight of at |east one ester F as
per any of zi ai ngcdm 59|ﬁ(ﬁ1(§’r@éﬁe@.ﬁolﬂ§ﬁ§|ﬁ Fof formulalald O ~\ JL
(AOp3\ /(AOpl RB\ OoRL 1 (AchpZ‘ 0O where AOis for each AO

i ndependently EEO or PO, 10 V\/nere EOis OCH2-CH2-, POis at each instance
i ndependent | y O-CHZramOcEB o 405k by @eight of @) leastzne Ssist F-gsper pay pkclams4l or 5,
Rl, R2 gnd R3 are itpdegemisrbofforediuidate, 20 and (neth)acrylic acid, - 0.5

- 99.9% by weight of at |east one hydrophilic nmonomer M - 0 - 10% by
wei ght of at |east one esterification catal yst C, - 0 - 5%Dby weight of at
| east one pol yneriza¥ion inhibitor D, and - 010% by wei ght of a sol vent
E, 25 with the prQvi §o that the sumtotal is ys 100% by weight. 22. A
conposition of matver er claim 21, further sing - a diluent G ad
100% by wei ght . 23. ‘sié t ai abI e froma conposition
of matter as per i m 21 or

O

0

where  AO is for each AO independently EO or PO,

10
where EQ is O-CH2-CH2-,
PO is at each instance independently O-CH2-CH(CH3)- or
O-CH(CH3)-CH2-
15
pl+p2+p3is 3, 4o0r5,
R1, R2 and R3 are independently H or CH3,
20 and (meth)acrylic acid,
3 . - 0.5-299.9% by weight of at least one hydrophilic monomer M,
- 0-10% by weight of at least one esterification catalyst C,
- 0 - 5% by weight of at least one polymerization inhibitor D, and
- 0 — 10% by weight of a solvent E,
25 with the proviso that the sum total is always 100% by weight,
22. A composition of matter as per claim 21, further comprising
- adiluent G ad 100% by weight.
30 -

23.  Crosslinked hydrogel obtainable from a composition of matter as per claim 21 or
22 and additionally

- ey



22 and add| ti onal I PF 544961AP DEC 2006 Dbj 1) optionally postcrosslinking

the'reacti oRFf Wy A obt ai ned, m drying the reaction m xture obtaig d 0
"directly or from ), and n) opti onal ly grinding and/or sieving the r 7 ?9

m xture obtained directly or froml) orynm. 5 24. Use of a reaction mxture
obt ai nabl e according to any of clains 7 to 13 or of a conposition of matter
as clained in clBi nPptionslly pgstcrogslinsing thecrepglifinonixtuse obteinedker of

wglter-?bzorbl Pg Ay d68eR] the reakfon mdura cﬂagamﬁéd dilgacﬂ?blefrdalﬂh) BAd preparl nlg t
P e a oai it aw hmpeiandy it St RN 8o BEIABR S AnBELAS) Br e, 5

hydrogel having a s&p®r) #ithti on i ndex of |ess than 10, preferably |ess
than 8, gnd especially less than 5. 26. Crosslinked hydrogel as per any of

or of or abl y Phss PRaR abeofd A% e BRiRih oBhaale NG Bma i 8088 4
| ess than 5. 27. C@‘l@@gtfqnmi@wtﬂeyawgémeca@w?arw f clains 17, 18, 19, 23,
25 or 26 having a residual crosslinker content of |ess than 10 ppm

pr ef erably | ess tha pm 25 28. Use of
an ester as per aﬁy%g@%’}@c%@ sﬁ’gl?eg%&ﬁ%%—ah%f@nggﬁ&ogg Ia 1 a (AOp3_~
AAO) p_ 11323 O O R s Ratqiim ypterigl fopprepperepalymesdisparsieash AO i ndependent | y
EO or PO, where.EOzs8 s@rﬁa@m@téz.anfoPﬁre@émQ@wpa&y@teaEc 2006

- as a paint raw material, or
- as a cement additive.

) 15 25.  Crosslinked hydrogel having a saponification index of less than 10, preferably
less than 8, and especially less than 5. '

26.  Crosslinked hydrogel as per any of claims 17, 18, 19 or 23 having a
saponification index of less than 11, preferably less than 10, more preferably
20 less than 8, and especially less than 5.

27.  Crosslinked hydrogel as per any of claims 17, 18, 19, 23, 25 or 26 having a
residual crosslinker content of less than 10 ppm, preferably less than 8 ppm,
more preferably less than 5 ppm.

25

28.  Use of an ester F as per any of claims 1 to 6 or an ester of formula 1a

O

(AO)P3\ /w/\ AO)D1
(Ao)pz\n/l\

o)
30 where AQ is for each AO independently EO or PO,

where EO is O-CH2-CH2-,



PO is at each instance independently O CH2-CH(CH3)- or O CH(CH3)-CH2
pl+p2+p3i sTUBMPE/AR R1 R2 and R3 are independently Hor CH3, for prephs 20y
“hydrogel -form ng pol yners capabl e of absorbi ng agqueous fl ui ds. :

_ 6.
PO is at each instance independenily O-CH2-CH(CH3)- or
O-CH(CH3)-CH2-
p1+p2+p3is 3,4o0r5,
- R1, R2 and R3 are independenily H or CH3,

for preparing hydrogel-forming polymers capable of absorbing aqueous fluids.



