PF 55146 | M xtures of conpounds conprising at | east two doubl e bonds and
use t her eof RPeB¥M4Bption 5 The present invention relates to novel nixtures of
at | east two conpounds each having at |east two doubl e bonds, said mxture
having a WFR from 200 to 600 g/ nmol of douple bond and at | east two of said
conpounds each conprising at least two (neth)acrylic esters as double bond
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15 i=1 a; is equal to the molar fraction of conpound (i) in said mxture, n
is equal to nurrber of conpounds (crosslinker conponents) in said

m xture and Sf:rét 2, Z; is equal to the number of double bonds in said
conmpound (i), MAN is equal to the mol ecular 20 wei ght of said compound (i),
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Swellable hydrogel-forming addition polymers, known as superabsorbent polymers or
SAPs, are known from the prior art. They are networks of flexible hydrophilic addition

25  polymers, which can be both ionic and nonionic in nature. They are capable of
absorbing and binding aqueous fluids by forming a hydrogel and therefore are
preferentiaily used for manufacturing tampons, diapers, sanitary napkins, incontinence
articles, training pants for children, insoles and other hygiene articles for the absorption
of body fluids. Superabsorbents are also used in other fields of technology where

30 fluids, especially water or aqueous solutions, are absorbed. These fields inciude for
exarple storage, packaging, transportation (packaging material for water-sensitive
articles, for example flower transportation, shock protection); food sector
(transportation of fish, fresh meat; absorption of water, blood in fresh fish/meat packs);
medicine (wound plasters, water-absorbent material for burn dressings or for other

35  weeping wounds), cosmetics (carrier material for pharmaceuticals and medicaments,
rheumatic plasters, ultrasound gel, cooling gel, cosmetic thickeners, sunscreen);
thickeners for oil/water or water/oil emulsions; textiles (gloves, sportswear, moisture
regulation in textiles, insoles); chemical process industry applications (catalyst for
organic reactions, immobilization of large functional molecules (enzymes), adhesive for

40 agglomerations, heat storage media, filtration aids, hydrophilic component in polymer
laminates, dispersants, liquefiers); building and construction, installation (powder
injection molding, clay-based renders, vibration-inhibiting medium, assistants in retation
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high swellability on which interest focused, it was subsequently determined that the

ability of the superabsorbent to transmit and distribute fluid is also of decisive

30 importance. It has been determined that conventional superabsorbents greatly swell at
the surface on wetting with liquid, so that transportation of liquid into the particle interior
is substantially compromised or completely prevented. This trait of superabsorbents is
known as gel blocking. The greater amount of polymer per unit area in the hygiene
article must not cause the swollen poiymer to form a barrier layer to subsequent fluid. A

35 product having good transportation properties will ensure optimal utilization of the
entire hygiene article. This prevents the phenomenon of gel blocking, which in the
extreme case will cause the hygiene article to leak. Fluid transmission and distribution
is thus of decisive importance with regard to the initial absorption of body fluids.

40 Good transportation properties are possessed for example by hydrogels having high
gel strength in the swollen state. Geis lacking in strength are deformable under an
applied pressure, for example pressure due to the bodyweight of the wearer of the
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To improve the performance properties, for example Rewet in the diaper and AUL,

highly swellable hydrophilic hydrogels are generally surface or gel postcrosslinked.
This postcrosslinking is known per se to one skilled in the art and is preferably effected
in aqueous gel phase or as surface postcrosslinking of the ground and classified

30  polymer particles.

WO 90/15830 describes crosslinker mixtures of methylenebisacrylamide with
diallyltartaramide.

35 WO 02/32964 describes crosslinker mixtures between acrylic ester glycols and allyl
compounds.

DE 19646484 describes crosslinker mixtures between allyl ether acrylic ester glycols
and acrylic esters or allylamines.

40
Allyls are less reactive and frequently lead to tough gels in the polymerization.
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productlon 0 crylic esters; it is customary to renmove the
wat er of reactlon and to use an excess of (nmeth)acrylic acid. 25 US 4 187
383 descr i be&in@nthe $oreratibn obthe sty froce@stinhcrylieadid aod nicobolas kibwn totbeor gani ¢
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2001- 191644/'Ijh%)refg|%dm e%(r)oodjf.lct1 ion gf(iugher (meth)acrylic 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
2:1t0 3:1.

The disadvantage of this process is that the low reaction temperature means that the
30 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
{Chemical Abstracts 134:163502) describe processes for esterifying (meth)acrylic acid

35 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.

40 The disadvantage with these processes is that they are restricted to polyalkylene glycol
monoalkyl ethers, that the catalyst has to be deactivated and that such copolymers
cannot be used as crosslinkers for hydrogels since they only have one functionality.
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is equal to the nolar fraction of conpound (i) in said mxture, n?2, Z;, is
equal to the nunper of double bonds in said conpound (i), MA is equal to
t he nol ecul ar wei ght of said conmpound (i). 30 WFR, the weight-functionality
rati o, correspord®st#Wre ddbReV¥Rd functionality of the desired conpound
or crosslinker nExture. The resulting |inear system of equations can be

sol ved byy means of the Gauss algorithmfor the general case (n conponents)
if it has one or nore solutions. Such a mxture is readily optin zable by
shifting the relative fractions of mixture conponents. As a result, the
specific crosslinker=properties of the 35 m xture can also be varied as
desired through i§j| npl e variation of the fractions of its

25 a; is equal to the molar fraction of compound (i) in said mixture,
nz2,
Z; is equal to the number of double bonds in said compound (i),
MW, is equal to the molecular weight of said compound (i).

30  WFR, the weight-functionality ratio, corresponds to the double bond functionality of the
desired compound or crosslinker mixture. The resulting linear system of equations can
be solved by means of the Gauss algorithm for the general case (n components) if it
has one or more solutions. Such a mixture is readily optimizable by shifting the relative
fractions of mixture components. As a result, the specific crosslinker properties of the

35 mixture can also be varied as desired through simple variation of the fractions of its
known and approved components in the production of crosslinked polyacrylates
(superabsorbents for example) while, for example, keeping the amount of mixture used
the same. Hitherto, use levels were varied for this purpose as well as specific new
crosslinkers synthesized and approved at appreciable cost and inconvenience.

40
The specific case of a 2 component mixture gives rise to the following simple system:
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bond. Prefermoaoi s given to above m xtures wherein one conpound has an MV Z
ratio of15 25 bel ow 400 g/ nol of doubl e bond, preferably bel ow 300 g/ nol of
doubl e bond,_ nore preferably bel ow 200 gl nol of double bond and especially

bel ow 150 g/Riplerasicedpgiverpto 3aye miduEsayhania njis 2g3 gemh and Mo DEeferaRlY ¢ es
wher ei n one conpound has an MNWZ ratio of 30 above 400 gl nol of doubl e bond

and below 1 oL 1 f
doubl e bond%ég%p%'gle%"i%@qgg%ﬁ%@ﬂg‘éﬁgpﬁg%é'ﬁ@!e%z ﬂaﬁ?}%gi%ocg?f(@h?%i dual
conpounds i rfiffardyiahipant 3& 80nd Q805 SQig/menl of dauble bepdpraferabhppisatiieast 190.04 py
wei ght @0 t hieopi2a,use, 149, psef1eoably 180, 185 200,®10f 20, @8anPpiOsg/fhol & dolibler 35 6,
more Pr et er afng Mol prbRYMy atlbadt 280, JeRNB70 28, B8RS B0B! 5G| 8033 imol
especial |y 20 \Wen the i nd vi dua conpofernits o a“mxturée forma Gaussi an

di stributi orff @puble §pug apdespecially 350, 360, 270, 380, 390 or 400 g/mol of double bond.

Preference is given to above mixtures wherein one compound has an MW/Z ratio of

25  below 400 g/mol of double bond, preferably below 300 g/mol of double bond, more
preferably below 200 g/mol of double bond and especially below 150 g/mol of double
bond. '

Preference is given to above mixtures wherein one compound has an MW/Z ratio of
30  above 400 g/mol of double bond and below 10 000 g/mol of double bond, preferably of
above 600 g/mol of double bond and below 1000 g/mol of double bond.

The number n of individual compounds in the inventive mixture which are present at
more than 1% by weight of the mixture is preferably at most 10, for example 9, 8, 7 or
35 6, more preferably 5 or fewer, or 4 or fewer and most preferably 3 and especially 2.

When the individual components of a mixture form a Gaussian distribution of individual
compounds, the above remarks apply preferentially to the midpoint values of the
individual components.
40
- Preference is given to above mixtures wherein Z of at least one compound is between
2 and 6, preferably 2, 3 or 4, and especially is within this range for both.



conmpounds, the above remarks apply preferentially to the m dpoint val ues of
the indivi ®F85'@8nponents. 40 Preference is given to above nixtures wherein
Z of at |east one compound is between 2 and 6, preferably 2, 3 or 4, and
especially is within this range for both., PF 55146 7 Preference is given to
t he above m xtures wherein the conpounds are esters F; which are avail able
t hrough esterification of polyalcohols A, with (nmeth) acryl ic acid and each

pol yal cohol PhefehaeZs gititlitoaky bbbueeixtnes waskiredpeompboliydd aremdsiré B, viifictear bon

gé(r)lg!rsal FyTh%re%TgvaefI%Hleqwo% gg‘t%nﬁ)éattlgﬂgf g&*ﬁ@ér@%dglvﬁwmeﬁha I%egr) X Fr?c?genl[ bw 2500

g/ ol , nor e Rebafcehair Hias BdvgipxyEionctprasnd espraiallyy @F‘é?é‘b&?/ C%’@PBWOIWO g/ nol
and espesi ally below 800 g/nol. 10 Preferred poI yaI cohols A are polyols,

f t I [ 1
arﬂgx;ﬁgﬁehﬁggﬁgég %: e@hl&? ﬁé‘@ﬂ?ﬁgﬁml ester &%58%% EI grt?/al ly
o Kol at od cfnyiss ctatet bekii0 9 as Prafaiabl B 2S0RaTiol é@Pfﬁmfﬁf;@P Ced

pol yest er ol $elolb1FO0gmiok snast predrsibly Hemet Q00 gimbharddodspetiaebeldwisno g/mol.

et hyl ol propane, trimethyl ol et hane, neopentyl gI ycol, neopentyl gI ycol

hydr oxypi val ate, pentaerythritol et hyI ene

1, 2- prop{l erfdelgrred gplyalgo '?)ﬁ@ﬁ?P@'Hg'S fuﬂ?@!ﬂ“a"zfdzpobtﬂsaﬁ&‘ﬁf‘ﬂ?tedPoyoﬁuﬁ‘ﬁ?édl ol ,
1, 4- but anediatdohol®: mrhally—alko&yqatenmjgadabbholﬂﬂmehwlreli i s tjoal e e ileclst

hydr oqui non?gmamgame @Pyggtamem at'feaé?b?ﬁigﬁf‘éﬂzogﬁilﬁfag_alkgéﬁated

2, 2- bi s(4- hydr ox (F:fé propane, 1,1-,
1, 4- cycl ohePRryEse ?hanol 1,2-, 1,3- or 1,4-cycl ohexanediol, but-2-ene-
1,4-diol and but-2-yne-1, 4- di ol , sugar al cohols having a C4 to C6 chain such

as sor bifi50l g5 Ie@@rﬁBly@s aT@?rui?éihMle&aHB}ftnP\%ﬁ{ylo?ﬁgbédeoﬂ%etﬁﬂ&ﬁﬂaﬁ@m ities

h f e et t
& -casalkyl &%@%ﬁwéw%' et Dbl Rk Gl i, b BT fHR o S G | g
met hyl , et hydlycol, d@-propyehe glfeqr bpypropwsrieglydol, 1i Sbutboedidl, 1.8dutaredio)l or
gle[il'ggt K' I 1&‘8%}1@(2010@ -eih a0 %r‘}%’bé)#@ -FiRthy P@LB%&F%T%H%I hgﬁlrogugone
di met hy! on?Pﬂ%PPE&Qb’b&fphg'??qfﬁgsﬁéh%]%b #?cbgéﬁdmﬁ PE’S‘? &wﬁa@e 58 deétd and
t he 2- hy@r oxly@tangl 1.4-oyclahexanedimiipanels 1 &r.sl, bfortﬂfbss@lczhep(dsedmmutdm
Preferred pol yalcsad Butth@set aldidingughPaRbhds having 6104 tfdeQdhaRPsuch as sorbitol

for example.

The polyols may bear additional functionalities such as for example ether functions
25 (-O-), carboxyl functions (-COOH) or C,-Cg-atkyloxycarbonyl functions (ester groups),

C,-Cs-alkyl herein denoting methyl, ethyl, iso-propyl, n-propyl, n-butyl, iso-butyl, sec-

butyl or tert-butyl. :

Examples of such functionalized polyols are ditrimethylolpropane, dipentaerythritol,

dimethylolpropionic acid, dimethylolbutyric acid, trimethylolacetic acid, hydroxypivalic
30 acid and the 2-hydroxyethyl- or C,-C,-alkyl esters of these acids mentioned.

Preferred polyols are those of the formula (1):

R! R?
<"
OH OH
35
where
R' R? are independently hydrogen, C,-Cqq-alkyl, preferably C,-C,-atkyl, C1-C1o-

hydroxyalkyl, preferably hydroxy-C,-C4-alkyl, carboxyl or C4-C,-alkyloxy-
carbonyl, preferably hydrogen, hydroxymethyl and C-C,-alky! and more



where R1, R2 are independently hydrogen, C -C o0-alkyl, preferably

C, - C4- al kyl PFS%1d6p- hydroxyal kyl, preferably hydroxy-Cl-C4-al kyl, carboxyl
or Cl-C4-al kyl oxy- carbonyl, preferably hydr ogen, hydroxymnet hyl and

C -C4-al kyl and nore PF 55146 8 preferaljy hydroxynethyl and C, - C4-al kyl .
The al kyl radicals nmay each be straight chain or branched. 5 Exanples of R
and R2 are hydrogen, mReferably Mﬂwvmeﬁ‘ybaf}ﬂGpS;kakMLpropyl n-butyl, iso-
butyl, sec-butyl, tert- butyI n- pentyl, n-hexyl, n- heptyl n-octyl, n- decyl ,

PO Xy Tet e, G BRAK  PELLIORY SEUBRTH by cFLRBRNGRT Doy o

n- but oxycar bon pre Sr At r oxy rré , methyl and ethyl and
nor e preferably hydroxyrret hyI met hyI and et hyI 10 Particul arly preferred

pol yhyﬁr FCI eE)@mwdssof@" ahb R2Tans rrydragéri , ey, éthj'ln‘leb-lppdptyl bLhrame, n-butyl, iso- 5
trinethylol g ’ n 0
et yiolm gﬁ’as'"é‘é bub tgﬁbgtx,l ol %%W%geif%%lﬁe% %é&?lolwsqel?ﬁ Féﬁ:‘?é%l OHltM[

1, 4- but anedlcébeXWdFﬁg’(q’f%a(B %}me’(wfé&@@?)’é]m WWVC%PW WfSHS’Wdeme

et hyl di net hybixpheibyoretiey] and gt dnd mbleyirgferabhaieydio x ety | methyl and ethyl.
di mret hyl ol butyrate or ethyl dinethylolbutyrate, 15 preference being given to

neopentylglycol trlnethg olgr ane, pentaerythritol and
di et hyl181 prr@picsiary Paefewed eoléhydrisalcohpisis thefeemy (Th gregiiethyiqiputane,
neopent yl gl yeméthylotpropast hyyirethpidethare, aedpedyitgeslypdntadrothrimh @-etbyleci al |y to

trimethyl ol W?PF&%‘IEn@d’IG’I zﬂ?é?ﬁﬁqr#brag‘[aﬁéﬂual 12 B%ﬁ Q{b&'é joidl cohol's are

sorbitol, mann% r ol |tci erythritol
adoni tol (ri%yNe v'?fpr%n%?w w@x' F§“Y‘°£Py‘P PRt o 'HWI‘%NBJPFO(F’{?&P%tltol)
Exanpl es of dookthgivtbetyot acidr mefyl gimethyidiydyrafeusraathh dimethylalbuotyiade, nass in t he

range f1ﬁ50mp1§r8retnee %Qﬂ@g.d%fi& ﬁé@;mrw I?IVCJI hﬁmEﬁWﬂ:‘?prf)ﬁé?@ E:@t?taé hihﬁﬁénd mor e
preferably i

ran refer In the
Pnge. T+ om fBoegoRRp %a%s%venmwr%{ﬁﬁepcé héifnaPaty ecms&iﬁ%% to 378,
pol y- 1, 3- pr dpraatsgliotpropane andlpentaePytivitolmdeaspetialltaiimgthslolpndranersmds i n t he
range from l3ddeRtdkdi8. preferably in the range from134 to 888, nore
preferably in the range from 134 to 598 and nost preferably in the range
from 134 to 308, polyethylene glycol having a nolar nmass in the range from
106 to £98, Ea@nw#@fcérsamryalctqmotsmesm@el maonital 0Baltitel Aggnalirdiglycprobfteredol y i n

the range ff&ﬂhﬂt@ﬁaﬂ&wn%@@ubzt@lﬂ%rmbl man& piyﬁtfoﬂér@d)JiMc:tdﬂ(gdl&tlfdﬁ)nge from106 to
235 and nost preferably diethylene glycol, triethylene glycol and

tetraethyl ene glycol. Useful polyesterols | ncl ude for exanpl e pol yesterols
prepar abl e tﬁ,xameérqffpptyathemis afe pakBetrilygtoiuran opving adeelasmags ieftes e

di car boxyl i Groa¢ig5to 2000NprehRafi MBERIJORES 192)&@/1:4& mbhé& peefiathblly Rotheat er i al s
for sucfbspolrxgésetp 8'132? ?06%19\,\{“01&% pC%Q%rasmlf)1 :lnltlg anBe %f to 738 and most

preferably in the range from 162 to 378, poly-1,3-propanediol and poly-1,2-propanediol

having a molar mass in the range from 134 to 1178, preferably in the range from 134 to

888, more preferably in the range from 134 to 598 and most preferably in the range

from 134 to 308, polyethylene glycol having a molar mass in the range from 106 to 898,

30 preferably in the range from 106 to 458, more preferably in the range from 106 to 400
and yet more preferably in the range from 106 to 235 and most preferably diethylene
glycol, triethylene glycol and tetraethylene glycot.

Useful polyesterols include for example polyesterols preparable by esterification of
35 polycarboxylic acids, preferably dicarboxylic acids, with the abovementioned polyols.

The starting materials for such polyesterols are known to one skilled in the art.
Polycarboxylic acids whose use may be preferable are oxalic acid, maleic acid, fumaric
acid, succinic acid, glutaric acid, adipic acid, sebacic acid, dodecanedioic acid,

40 o-phthalic acid, isophthalic acid, terephthalic acid, trimellitic acid, azelaic acid,
1,4-cyclohexanedicarboxylic acid or tetrahydrophtha'lic acid, their isomers and



Pol ycar boxylic aci ds whose use may be preferable are oxalic acid, nmaleic
acid, fumariRF 5846d, succinic acid, glutaric acid, adipic acid, sebacic
aci d, dodecanedioic acid, 40 o-phthalic acid, isophthalic acid, terephthalic
acid, trimellitic acid, azelaic acid, 1,4-cyclohexanedi carboxylic acid or
tetrahydrophthalic acid, their isonmers and PF 55146 9 hydrogenation

product s andvydreggnatinrerpducihard alep pylgrifiabie deriabivesa suehas anhydadesoer dialiaylky|
esters, for &i@opbeeampi@calinlkypsdierssprefiratie ity ol By h-bust Bytkrsor n- butyl
esters. Useful hydroxyl-containing carboxylic acids or |actones include

4- hydr oxybenzoi c acid, 5 6-hydroxy-2-napthoic acid, pivalolactone or

E- capr ol act d#eefulbydouyl-qetajing carherviaacigner laglonee inshide dnin@rpobenanicadidnal

al cohol s ,ShDFBEﬁﬁrd)@-zl-naﬁtﬁOiembwl piviiofakctont for Meddpydiattphe Rivel pbllybl_ﬁmidludeghéa gane,
pent aerythnri I | tyric acid.
Preferred eéﬁ’%‘?@g"“@ Egﬁéﬁ#%gﬁ@eag? Ilg?%@g %?%F?w @%E%gﬂ’éﬁgf the formul a
(111a-c), Riimethgiqinrppans. inmeatiyleipihape. pentpegyt r@éﬂfm@v'@wmwm@b (11ia)
where 15 Oy¥meBhoBdtyy¥e@. OH O OO O (Illb) (lilt) RL and R2 are each as
defined above, and Y is a straight-chain or branched, optionally substituted
al kyl ene group of 2 to 20 _carbon atons or an optjonally substituted

cycl oal K\ erfaeterred exp@Ries §f sigh RAvasterols afg palvesterelsdd t%%%“'ér('”é'%i ngl e bond.
Exanpl es of Y are a single bond, nethylene, 1,2-ethylene, 1, 3-propylene,
1,4-butyl ene, 1,6-hexylene, 1,7-heptyglene, B-octyl emg, ouH OH OH

cis-1, 2-et hem%\gg t ran&;ﬂl,s@- ehlfSr% ene, %m % %
OH O\W,Y\H,O OH OH o\n,v\“,o OH OH o\n,v\n,o OH
O O 0O O o)

o
(lla) {INb) (Ilic)

where
15
R' and R? are each as defined above, and
Y is a straight-chain or branched, optionally substituted alkylene group of 2 to 20
carbon atoms or an optionally substituted cycloalkylene or arylene group of 6
20 to 12 carbon atoms or a single bond.

Examples of Y are a single bond, methylene, 1,2-ethylene, 1,3-propylene, 1,4-butylene,
1.6-hexylene, 1,7-heptylene, 1,8-octylene, cis-1,2-ethenylene, trans-1,2-ethenylene,
1,2-, 1,3- or 1,4-phenylene, 1,2-cyciohex-1-enylene, 1,2-, 1,3- or 1,4-cyclohexylene,

25  4-carboxy-1,2-phenylene, 2-carboxy-1,4-phenylene or 1-carboxy-2,4-phenylene.

Preferred Y groups are 1,2-ethylene, 1,4-butylene and 1,2-, 1,3- or 1,4-phenylene.

It will be appreciated that the method of making generally produces mixtures which
30 may additionally comprise lower and higher oligomers.

in a further preferred embodiment, reaction mixtures of at least partially hydrolyzed
polyesterols are used as polyalcohols A for producing the ester F.

35 Tothis end, the polyesterols described above, for example, are at least partially
hydrolyzed with a suitable base and subsequently and optionally after removal of the



1,2-, 1,3- or 6phenyl ene, 1,2-cycl ohex-I-enylene, 1,2-, 1,3- or

1, 4-cycl ohex@ﬁ élﬁb‘ car boxy- 1, 2- phenyl ene, 2-carboxy-- 1, 4- phenyl ene or 1
- car boxy- 2, 4- phenyl ene. Preferred Y groups are 1, 2-ethylene, 1,4-butylene
and 1,2-, 1,3- or 1,4-phenylene. It will 43e appreciated that the method of
maki ng gener ally pr oduces ni xtures which 30 may additionally conprise | ower
and hi gher dasignestiuents remainingiethegeastion meigtuemesienifisgdnvith the gatbiosylicrécit ur es
of at least partially hydrolyzed polyesterols are used as polyal cohols A
for producing the ester F. 35 To this end t he pol yesterol s descri bed above,
for exanple, are at l|least partially droI yzed with a suitable base and

subsequent | yWsahd bgpes HAkAE @rﬁxﬁ@f)'eﬁ‘éﬁ'\%’#a’ﬁoﬁf CatHpmitieafdigel Hla:Gfaserc
const i t uent sKJODRioReRaMplB asizelid, Sakitio® Br Saspkhsion anéferdbly ifdhaviotm of Bel0-50%

cor bout 25 gl Sy SRS R BT Sl bl

suspensi on, Eiti’t“!a“lf’@rably inthe formof a 10 50% by weight solution and nore
preferably in the formof a 20-40% by wei ght aqueous solution. The extent

o which therasLAtndl HRR fb%}e%tgre%rggﬂaé’ﬁ%ﬁé&g 4551 BEdBload, ilchabbeay s

for 10 exa e starting
conpound)® p? xampleyh l9ast 1 Opeifasedenthe fistas gﬁ@ﬁé@mﬂﬁ}a'ﬁﬂg FaBuUNsopretel @ nor e
preferably ait Iém25°b75%anéferm§ tt Ipasthff)P/ab:cvyn ﬁtoré ﬁm;érasl?% Ie%tezﬁ%aad c ]
constituents asic salt of the carboxylic aci are to be
15 renoved frrngén%t gpétﬁ?%’ﬁgtr)n(pxture this may be effected for exanple via
i on exchangers, for exanpl e acidic or strongly acidic ion exchangers. The
reacti on m xthee basic sofistiegnes) fdrexamplei the bdsiaralt efsthe cafborylicwictdh atehte be

carboxyl{g£ aehfbyEy Ifr@n% tﬁ@?&fc‘h&?ﬁn 9, tﬂelmsﬁeeﬁéae& mggémggt@onay be

re aredlnrrutl e stages, or se |In scri bed for
gxaﬁpl e in BFC S ef’gm%ﬁ?'ﬁﬁpﬁ%w egdlgtqnoexcﬁgn%%r boxylic acid and

pol yol . 25 Useful polyal cohols further include al koxyl ated pol yols and

pol yest er ol STH!‘:'e%E‘ncﬁl{ ﬁlﬂt@@‘ﬁ%@@&d’enhy akiBREL bAd thEnﬁ’edO\Qu'trYﬂ’n'e @Fb R £H 8r ol
with at |east %? y ene oxi de The present 1nvention further provides

reaction nmi x3UPe ‘compounds of the fornula VIl 30
R8-(O(CH(Q?10)CH(R10)O)y C(=0) -R9), (VI1), where

Polyester (meth)acrylates may be prepared in multiple stages or else in a single stage,
as described for example in EP-A 279 303, from (meth)acrylic acid, polycarboxylic acid
and polyol.

25  Useful polyalcohols further include alkoxylated polyols and polyesterols which are
obtainable by reaction of a poiyol or polyesterol with at least one alkylene oxide.

The present invention further provides reaction mixtures of compounds of the
formula VI

30
R%-(O(CH(R")CH(R"")0),-C(=0)-R®), vy,

where

35 R® s a polyvalent straight-chain or branched C,-C,g-alkyl radical,
R® s independently in each occurrence a straight-chain or branched C,-C,g-alkenyl
radical;
R is independently in each occurrence hydrogen or methyl,
X is independently in each occurrence a positive integer of 2 or greater, and
40 vy . isindependently in each occurrence a number from 3 to 8 for x=2 and a number
from 2 to 7 for x=3 or greater.



35 R8 is a polyval ent straight-chain or branched C2-Cl0-al kyl radical, RO is
mdependentl@fgﬁﬂéach occurrence a straight-chain or branched C2-C10- aI kenyl
radical; R10 is independently in each occurrence hydrogen or nethyl, x is
independently in each occurrence a posi ti1\{e integer of 2 or greater, and 40
y ~ is independently in each occurrence a nunber from3 to 8 for x= 2 and a
nunber fronit® urgenying alcrbd to be gsledfied hasthedgmuga YHa The underlyi ng al cohol
to be esterified has the fornmula Vila R8-(Q(CH R 0)CH R10)Oy H,, (Vila), 5

where R8, R as def d above. The conpounds of the
formula (VI ﬁ%@@@g g“’rl'gh )6@610 pol(yﬂ drl c alcohols Vila which have been
al koxyl ated with between 2 and 8 al kyl ene oxide units per hydroxyl group

and whereg n Wﬂweﬁérm"rbabnmydfeoe@ch Rrdfiredhb®ach al kyl ene oxide chain is
esterified with 10 a C2-Cl10 unsaturated carboxylic acid or ester. Preferably

the starting alcohol is a C3-C6 yhydric al cohol which preferably has

from2 to 4anamﬁsmung$ elths forwwiae&ﬂia arecgensrally Gatfeo pelabydrisgicanelsndla which

t Ir i rrelt hyl ol mavt@%en allox@gte with peiierer yAh 8 bikllend o%d@ LaRapediyataxyl grogpy| ene
Cco e

gl g ohol S e %‘& @%‘??h%e f%"rmﬁ%g Jd?&&l g&%g% 3 aﬁ&y@{e d;! aﬁ?n %Sesfe}t]rﬁé@ M]H 15

Usef ul aﬂoxylaaﬁecm@r@é@ﬂﬁtﬁépﬁr éxh‘“éraCtS'inr‘Pﬁteé %’?fﬁ]@@h@ﬁ@@@g aBPé‘iﬁyﬁ 2feCoxi de,

I EO_- but yl ensiy@wheealcythd Whizki prrafeﬁabwwuscrrorﬁtzyds em@dm&yl@ouplﬂwwé bbélfé?ﬁlgy oxi g/e

chaln ma r e ana/ or

byl ene” oxi e Sitoset ol R Yty Blordldnt) SUE e Rae RN’ £35r0ndb7

al kyl ene oxiRIePMeNegdyepl. . 4Putaaedip! flvuMiene!ysel- d\&st PiRkRIRNGE ?ﬁ steding i s used

t he dif f er endicormlskdy bivea tottintkthyisplopans \yleerchand pgetdertythrigolr andom pattern or
as a blogk or blocks of each species. Preferably the alkylene oxide is

et hyl ene oxi de, propyl ene o e or m xture thereof, nore preferably it is
et hyl ene oxi lﬂi%ef‘éira”ﬁ%‘ﬁﬁx@ﬁé "?fﬁ'ld&éb ?f@"?ﬂﬁ%?thﬂﬁ”%r"é'}d%r%fBPX)e”et °’f"§9 é‘?chyl ene

oxi de. 1t i shutylerss pridd, emgloixeardeoandioresty®dne exideal per al kyl ene oxide wunit to
be hydrogen while the other is nmethyl or hydrogen and it is nore preferable

oxi de uni t 5 1P BLUTLTECE HapEIEABY d5dRedtd SLOPHEHOI Profthrds. ~ Tho.
esterifyilhg m«ymmndlcsr baty@EheCb@desynitai §inth-a ohnaib cambé edide hgi af cee Bpéaes ofan y
unsaturated H%Oa%é &r AGl rﬁ'uxﬁ:(re stéiﬂfleneoéﬁée%r AN Pmbeirérs L?éé@l {he'ferent
B{ 2]]: :{ ZB: g qe ox&iﬁ %\ltsmyﬁ%%/ryqr}ugg%zig Igg m pgt{etr)r? )éylasl, g b%c;l( of bI(E")\(ékesnofrmr €

each species. Preferably the alkylene oxide is ethylene oxide, propylene oxide or a

mixture thereof, more preferably it is ethylene oxide or propylene oxide and most

25 preferably it is ethylene oxide. It is thus preferable for one R® radical per alkylene oxide
unit to be hydrogen while the other is methyl or hydrogen and it is more preferable for
both the R® radicals to be hydrogen.

The preferred number of alkylene oxide units in each chain is dependent upon the
30 number of chains.

The esterifying agent is a C,-Cy, straight- or branched-chain ethylenically unsaturated
carboxylic acid or ester, preferably a C,-C, and more preferably a C,-C, ethylenically
unsaturated carboxylic acid, even more preferably acrylic acid, methacrylic acid or

35 ester and most preferably acrylic acid.

The compounds of the formula VIl are frequentiy present as a mixture of compounds
described by this formula and by-products resulting from the preparation process.

40  Particular preference among these compounds VIl is given to those compounds -
hereinafter referred to as compounds Vilb - which have been reacted with up to six,



35 ester and nost preferably acrylic acid. The conpounds of the fornula VII
are frequenhl%gpresent as a mxture of conpounds described by this formula
and by- prod €t 1f‘@sulting fromthe preparation process. 40 Particul ar

pref erence anong these conpounds VII is given to those conpounds -
hereinafter referred to as conpounds VI |p;- which have been reacted with up
to six, PF 55146 12 nore preferably up to four and nost preferably four

et hyl ene oxﬂﬂﬁeBﬁ#@?b%@Pt%?ﬂ?@??W“mgPﬁﬂﬂ?uYﬁég@”UEWﬁG&H@§"VFPBrbﬁggé@s
enhanced hydraipyThesesdonipidunty ViIPpedsese eckanced siydiolydit ssabiitwen t o conpounds
VIl - hereinafter referred to as conpounds 5 VI | ¢ - which -- for x=2 have
been reacted with npre than eight, nore preferably nore than ten, even nore
preferably FEPEENAGK SRS VERHocopweragdy Y h'a(fremgégr rPF?é’E?dltBaaF°mpP‘c5’PdS><:3 or
greater @it Nioembichhan seven, nore preferably nore than nine, even nore 10
preferably nore than twelve and nost preferably not |ess than 15 ethyl ene

possess ennatdetr VAR f5Ada ol Bbre RAG Zah fuus PR @oM B TRl |
where y i s @ord paferablyenors thantwelvd add@spdcidityrnotlesshard® @f parti cul ar

advant age ar §oH-4 4 cPsatf wittNRoROIRR YBvkh, Mok pafdtalMl hore tifin BE LS maRd Xt ur es
havi ng a_Vi | b: VI to 90:10, preferably

c Wweight ratio i.n the ran from10:9
in t he1Pan@éef‘?r?h%%?grﬁ)a”ttb"eb’ﬁ:%,mﬁ*ﬁ?tpéefﬁagﬁé}oé%s? 3 The range from 30: 70
to 70: 30 anéthylenstoxgieafnds abt Rydroxyl droup asie thesmeofp@Ods ¥1l6@enerallHowever, t he

M Xi ng rati @oksesRehABideldsokBiliflah aidmed by desired end product properties of
the polyner. Preferred exanpl és of such al koxyl ated polyols are the

al koxyl ation products (lla), (lib) or (Ilc) of polyols of the fornula (1),
25 where R AdaoccoRgeivakie aegcepmppund$s Miadheshpisd), 139 Afor k = Zarah@ oyl farex = 3.
i ndependgntly an integer from1l to 10, preferably from1l to 5, nore

f bly f : f bl d h X f i = K,
Po 1 1t Byl gt iee e il e dorfpouBIEViBane S, Brererpdup”
consi sti ng @fixtutesthagng-acy|lb:VikHpeight retis n the rangeriiaom3f- 201 9910, meferably in
- CH2- C( CH3) Zndlrange FofaHR): 80 G 20, mor&preférafiyin Be, rangdvbi 30HR-16970:30Gm& CHPh- O
and - CHPh- C'ﬁ'?ds%refé%ﬁ[z ﬁ{ﬂglré’néer P4 4BB0%5 %HHO.Cquﬁé@etr" #d nﬁ)'(:anS Pa68s primarily

20 determined by desired end product properties of the polymer.

Preferred examples of such alkoxylated polyols are the alkoxylation products (l1a), (11b)
or (llc) of polyols of the formula (I},

R? R?2 R! IxEH  wfx o O’Ex'-];H
O S e
D A % S 57 A 5% o) D A VT

25 (ta) (1Ib) (lic)

H

‘where

R'and R*  are each as defined above,
30
k, I, m and g are independently an integer from 1 to 10, preferably from 1 to 5, more
preferably from 3 to 5 and most preferably 4, and
each X;fori=1tok, 1tol, 1 to mand 1 to g can be independently selected from the
group consisting of -CH,-CH,-O-, -CH,-CH(CH,)-O-, -CH(CH3)-CH--0O-,
35 ~CH,-C({CH3)2-0-, -C(CH;)>-CH2-0-, -CH2~CHVin-O-, -CHVin-CH,-0O-,
-CH,-CHPh-O- and -CHPh-CH,-O-, preferably from the group consisting



13 of -CH2-CH2-O, -CH2-CH(CH3)-O and -CH(CH3)-CH2-O, and nore
preferably ?—% 2-O, where Ph is phenyl and Vin is vinyl. 5 The conpounds
in questi on PErP18Pef er abl y fromsingly to quintuply, nore preferably from
triply to quintuply and nost preferably quadruply ethoxyl ated, propoxyl ated
or mxedly ethoxylated and propoxyl atedqgnd especial |l y excl usively

et hoxyl at ed neopentyl gl ycol ., trinethylolpropane, trinethylal ethane or
pentaerythritol. 10 P%Ft@@ﬂ@ﬁ?‘%v%' &l b oA tclgfé(é:é"?’?'g 1Qef BO®ch

pol yhydri c al cohol s ofprefemblyf-CHniita-@1.1 b) . Preference is simlarly given to
a from si ngl\n)ﬁepé)pg%,gﬁégl?yandp\piﬁﬁse\yi@@_l y fromsingly to 10-tuply, nore
preferably fromdoubly To 10-tuply, even nore preferably fromdoubly to 15
qui ntuply, especially fromtriply to quintuply and specifically fromtriply
t 0o quadr éipl yheabkpryhdit isduastibnmre peaferably fmnhergly & adintuplyopore prefarablpr

(here exceptarapRuo auRipRR BbaoraBrolid@ U BhaRIates diopotypalydl veer o
lycer oy Soaip o atenans subosaihannsears o f LoUBR P BIFn  he

aver age degmeeperftylghitd oixigietttylabpropartee trimethyoletheoe ageemeemtiuitelr wei ght M of
t he al koxyl ated polyols is preferably not nore than 1000 g/nol, nore

preferally not. npre than 800 gl nol and nost ef er abl 5n nore than 550
gl nol . $he ?@&F@%éﬁfeée’e?Bﬁ%a'?“ﬂﬁ%g%ﬁﬁés Wﬁ?ﬂ)g’rsu%é’?%)é rﬁfyrﬂﬁcc{%)é’,sg‘ﬁ&h%ver age

mol ecul ar wédrghias(libhvh and M N are here based on gel perneation

chr omat ogr aphy neasurenents using polystyrene as a standard and

t et rahydr of as.a hohile phase. . The. net.h is 30 described.in Analytiker
Taschenbuch['H’\r/%afllgren&',e 'sp%@ﬂgr[y@.ger} aﬁﬁ% sg@&tp%ﬂ«fg@ipr%@éﬁgy‘ #é;%m&mg(lﬂ oxyl at ea
sugar al cohdPduply.emeermpelgrably bom donbll te 19-tuphi, sueramorepreiaiahly fromotoublydapl e
from the Sab@‘ﬂ?ﬂJ?Q iebpebigiygaim Biphab uivudhy ard seesficaty fed tighf to qedraphe Wi th
the above-r eqilGidheRlaHEOE Y S RLETREARL Kol & Sl Y LERS, Qxbie and/or 35
propyl ene oxl dé’an o<1 prerer abl’y W th RSt yl'ene oxi de. Exanples thereof
are - the r&Foraxylatesiang|orgrirefarabiiathowiatedoliesiol Geersartiaratuiskonadin2- 30,
preferably Znoi@dof amuxg gpigisqeahlole &F-gliteend especially 3, 4, 5, 6, 7 or 8

al kyl ene oxide units per 40 nole of sugar al cohol, PF 55146 14 the recited
pentol s which have been al koxyl ated on average with 3-35, preferably 3-28,
nore pr @Per dflicated degrapriolaliguiylatipn areseach baged on the avprage degreg Y| ene’ oxi de
units alkoxylation.

The number average molecular weight M, of the alkoxylated polyols is preferably not
more than 1000 g/mol, more preferably not more than 800 g/mol and most preferably
25 not more than 550 g/mol.

The statements concerning the number average and weight average molecular weights
M. and M,, are here based on gel permeation chromatography measurements using
polystyrene as a standard and tetrahydrofuran as a mobile phase. The method is

30 described in Analytiker Taschenbuch Vol. 4, pages 433 to 442, Berlin 1984.

Examples of alkoxylatea sugar alcohols are compounds obtainable from sugar

alcohols, for example from the above-recited sugar alcohols, by alkoxylation, for

example with the above-recited alkylene oxides, preferably with ethylene oxide and/or
35 propylene oxide and most preferably with ethylene oxide.

Exampiles thereof are
- the recited tetrols which have been alkoxylated on average with 2-30, preferably 2-
20, more preferably 3-10 and especially 3, 4, 5, 6, 7 or 8 alkylene oxide units per
40 - mole of sugar alcohol, :



per nol

sugar al cohol .

al cohol

not been al kox{edeeited menigiewhieh haya

e of sugar al cohol, higher sugar al cohols which have been al koxyl at ed
on average WR¥U650, 5 preferably 6-40, nore preferably 7-30, even nore
preferably 8-20 and nost preferably 10-15 al kyl ene oxi de units per nole of

s wherein at |least 10 one hydr rou of the su al cohol
V.
éﬁﬁﬂe@' e

¢¢<@&9V%rﬁ%wgb%;ﬁ& peafeyRBlyar e

Preferred al koxyl at ed suga} al cohol s are al koxyl ated sugar

has

al koxyl at ed pOB)BGSmefeoﬂJréfeaiblj? heo zafrmlrerﬁlml:ns\aI()rl A&, 6)7, 89 di\’maf&yI%eFéxndeHJrﬂfsl |l

OYYYO O XI ~ k%%%ga"*@a” |'1|°'Hv X' 00 Y OO’XIJk JU 00 (IVb) H-X]1,

X, JnH

!
and Y are eachh'age"o%ﬂ?héjao yaich jpave begn a'ﬁOXVIIAt%‘hEn §V%[|35€ witidpghdent |y an

Hf - X XO OYY10 O xj IVc where 20

R,

R2

i nt eger Brom 1prte€er3ly 6ptle hara@ pteferbblg M- 30, oer? More prefezaly eizmratojl mo§trom 1 to 10

and nost prefe r }@d;ﬁ, I , Ltol, 1tom
ltoq, 1to r{”% JX?LI 19@5]3'%% er;ﬁ)%%%emollef&sug?reag%oeg fromthe group
consisting of -CH2-CH2-O, -CH2-CH(CH3)-O, 25 -CH(CH3)-CHz-0O,

“CH2-O(CH3) 2- O, -C(CH3)2-CH2-O, -CHz-CHVin-O, -CHVi n-CH2-O |
- CHz- CHPh

imfH R

- CH( cHB)'OcHpnghyd Aot %ltx%o esugar tcohol has not been alkoxy ted

Preferred examples of alkoxylated polyesterols are alkoxylated polyesterols of the
formula (IVa-c),

15

H{-xiho o’[' X -]EH

Pﬁ < ]

" D X A £ A i e S

0 0 8] 0
{IvVa) (IVb)

nExl  [xgH
I"{_x‘]ﬁ\o {—c|>] (IJ 0’[' x'iTH

where

20 R''R?and Y are each as defined above,
k, 1, m, q, r and s are independently an integer from 1 to 30, preferably from 1 to 20,
more preferably from 1 to 10 and most preferably from 1 to 5, and
each Xjfori=1tok, 1tol,1tom, 1toq, 1torand 1to s can be independently
selected from the group consisting of -CH,-CH,-O-, -CH,-CH(CH)-O-,
25 -CH(CH3)-CH2-O-, -CH,-C(CHa3)>-0-, -C(CHa3),-CH,-0-, -CH,-CHVin-O-,
-CHVin-CH-0O-, -CH,-CHPh-0O- and -CHPh-CH,-O-, preferably from the group

% O,g;g@@grfggmﬁtzyn 99? REGICR! 2Bl kok R DB acB0YR) sk Y004 X



preferably -gpB5A82- O, where Ph is phenyl and Vin is vinyl. 5 The conpounds
I n question are preferably nonal koxylated or fromsingly to 10-tuply and
nore preferably fromdoubly to quintuply ethoxyl ated, propoxylated or

m xedly ethoxyl ated and propoxyl at ed est¥rification products of

neopent yl gl ycol , dohsgBid -CHICHADE -CHI-CRECHYL@! #idhaprChL)-GIe DA ingret Ol

w th adi pic acid, rg@hﬁi -icﬁ-l @@hqo_ terephthalic acid or isophthalic acid. 10
The reaction of aﬁqo ols 4 h anal kyl ene oxide is known per se to one
skilled in tWeraPh.is pheyysand ¥ings ¥o¥ldur es may be found in Houben- Wyl ,

Met hoden der Organi schen Chem e, 4th edition, 1979, Thieme Verl ag

Stuttgart | 37 3 5 Wen
m xedl y asi kgﬂ"yﬁ éﬁ#&%%ﬁ%eg\lﬁ ggéﬁ)srgg%b?yh%&%ﬁ)f(é?tgﬁ%gﬁﬁ%%ﬁ I%Eboﬁtggrpl onpri sed
therei n may ¥ PeetRraigead!y Fom drablyto AYRiup!vedhaake e PrRPOXYRIEH OF Mixadhn| e
0.05-20:1, gheliyEtaband propedylatdéd astdrifiaatien preeiLetsal hyogendddydal, 20 The

vi scosity of,. 0 ' GALA - : ent
mvent i on 1 SamyRR bRy B inlEng B prRett i R AR oo ehtRiPpREC

shoul d be rda@PPapeAPdnr BoPRGAARAR: 80C, preferably they should have a

vi scosi t40 bel ow 1000 nPas, preferably bel ow 800 nPas and nost preferably

bel ow 500 regéio 1doR61s Rty HSoMRAE khgfﬁ B?r fofdrlel dkfidh irPihe Y
three or nore r oxy roups, it can be sensible tor their use according
to the preséemiss @HP‘?‘B&?S gy pg dpwng '”c@@?ﬁ”ﬁ&ﬁﬂr Methoglgn de@iganECRRD mer el y
partial |y esClamiti ¢t editionotd7&r Thiemes/eriag Stitgactase Hdinalirapf, Motme 6(al yal cohol

only at |easpai WhibsBRg 1138y droxyl groups are esterified with the
carboxyl{ ¢ acid B” 30 For n=3 the degree of esterification is at |east 2,

for n=4 is at least 2, preferably at least 2.5 and nore preferably at

| east 3, forWhesmirediy allspylatéd alcahals areamsed, the difieednd midoky grauips beaptise®l and

nore pr e; er ath%r)éirﬂr}hai/ Bé%brtﬁ%ge@ﬁ % on%#%lio&o%@ﬁ?tﬁteh?f f'bﬁéfla%(fléb.@sciqzﬂmﬁ rec

excess of carbpxyl i _ I s _dependent, -on e target degree o

esterificat i%ﬁ%é%tﬁy ﬁéaﬁnﬁgnq Wr%ﬁfﬁﬁ%yéﬁﬁg{]i mes the above-indicated nolar

excesses for a degree of esterification of 2 in the case of an n-fold

pol yal cojipl . THe visatdslty oftfie pBREREh®S RHichtah beliRe® St&IrHihG ¢atheYPreseM indbstonbe

L L R
to about 80°C, preferably they should have a viscosity below 1000 mPas, preferably

below 800 mPas and most preferably below 500 mPas.

25  When the polyaicohols used in the esterification have three or more hydroxyl groups, it
can be sensible for their use according to the present invention, as radical crosslinkers,
for them to be merely partially esterified. In other words, in the case of an n-hydric
polyalcohol oniy at least two of the n hydroxyl groups are esterified with the carboxylic
acid B.

30
For n=3 the degree of esterification is at least 2, for n=4 it is at least 2, preferably at
ieast 2.5 and more preferably at least 3, for n=5 or greater it is at least 2, preferably at
least 3 and more preferably at least 4.

35 Insuch a case, the target stoichiometric excess of carboxylic acid B is dependent on
the target degree of esterification and is thus for example 2/n times the above-indicated
molar excesses for a degree of esterification of 2 in the case of an n-fold polyalcohol. It
will be appreciated that the esterification can also be discontinued, for example by
cooling or dilution, once the desired degree of esterification is reached.

40



Useful ethylenically unsaturated carboxylic acids B for the present

i nvention i Mfi %R48 conpounds having at |east one carboxyl group (-COOH),
preferably one, and at |least one and preferably one ethylenically
unsaturated group. 5 Useful carboxylic agkds for the present invention can
be aliphatic, cycloaliphatic or aromatic, preferably aliphatic or

cycl oal i phatisefu ethylesiallyrgatyratedycashaxplivaadids B faribe piesentdmentioninclhidanched
and oplt: Onﬁ|c|019hp;éUﬁ)@§ ﬁi\m t@ast Bﬂél@éﬂbgmbrcgqulmOHIPﬁeféWbl : . afid ?giegﬁt t
general ly hay r,Q ree to n.carbon_ a referably from ree to
five carbon og?c%]g pg%f%ra roé'eperté‘ﬁ%r}'é%wyn??%%?ﬁ?ré’gpt o four carbon atons.
Exanpl es of ethylenically unsaturated carboxylic acids B are acrylic acid,
met gacrzflsi C Usail @arbdkylideicidsifér t6 iptbseRPinedrtion Chll be AMpIRItE, eyelatphalie or f U_rrgri c
acid, itaconj . r C . BS invlbacetjc acid,
A1yl acet | o A RreieBhl ApRlc o B GunBRiCu NG Ao Rhal] FINRS SLERE ¢
a, i - unsat ur &haip ¥ e pad aetienslly sebstifuded by fupelianat gieees.i s gi ven to

met hacrylic acid and acrylic acid, herein referred to as (neth)acrylic

id, d | i i d f f
201 300 Skl i AR LR B BERLH g el o |
(AO P2 R Hbrepdo figsscathen atomd ansl mergdseiatmdin Tgm firee txiour prrpama®™=o or PO,
where EOis O CH2-CH2-, PO is independently at each instance O CH2- CH( CH3) -

or 30 O CH( S + . + j i nt.eger erably
o or 3, %4 orEaeigs & el fnfily R AR (0RO RIESTR 20F Bl 22
and PO uni t $cithpthapelinacidcprigisrasicemaleic JnryeTide. iHparinasidgiacopcI#eids are f or med
and not per aitrad@afic acid, mesaconic acid, vinylacetic acid, allylacetic acid and crotonic acid.

15

Preferred carboxylic acids B are a,3-unsaturated carboxylic acids.
Particular preference is given to methacrylic acid and acrylic acid, herein referred to as
{(meth)acrylic acid, and acrylic acid is most preferred.

20

Further preferred esters of polyalcohols are indicated in what follows:

O

WA I
AO
Ls ( )Ps\OYO/(AO)D1J\(
R1
0 R2
\(Ao)pz%

0 la,

25 where AQ is independently at each instance EQ or PO,
where EO is O-CH2-CH2-,

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

pl1 + p2 + p3 is an integer between 0 and 5, preferably 0 or 3, 4 or 5,

R1, R2, R3 are independently H or CH3.



5 Preference is given to the above esters F wherein AOis EOor PO in
parti cul ar I%Qs g‘%rtlcul ar preference is given to esters F wherein pl, p2 +
p3 = 3 or pl —?) . Preference is also given to above esters F
wherein at |east one AO i s PO and at least 10 one further AOis EO. W have
found that the object is further achieved7by esters F of the formula Ib: 0 O
(EOn /(POM~0 O ,(POM\ R3 (EONl O R RL INl (PON2_ --(EOQn 0 15 where
EOis OCH2-CH2 20 25 PO is independently at each instance O CH2- CH( CH3) -
O CH( CH3) - CHherRIO an@ PiBunits hawe baen s®omwrded inguch amaythaBpdlyetisrs 2re Broed 4,
Rl, R2, R3 &R donderedently Hor CH3. O else by esters F of the formula
lc: 0 R3 (EOn (EOQnl 31 ~ (PONMB \(POm OTOR2RL 0O\ ,(PONM (EON2
0 PF 55146 18 where EOis O CH2-CH2

5 Preference is given to the above esters F wherein AO is EO or PO, in particular EO.

Particular preference is given to esters F whereinp1,p2+p3=3orpl =p2=p3=0.

Preference is also given to above esters F wherein at least one AO is PO and at least
10  one further AQ is EO.

We have found that the object is further achieved by esters F of the formula Ib:

O
(PO) (PO) i
m m
€ony” " N0 0" T ™o
R3 1
! R R1
\(PO)mz/(EO)n
0
15 where EO is O-CH2-CH2-
PO is independently at each instance O-CH2-CH(CH3)- or
0O-CH(CH3)-CH2-
20 mli+m2+m3+nl+n2+n3is 3, 4or5,
ml+m2+m3is1, 2 3or4
R1, R2, R3 are independently H or CH3.
25
Or else by esters F of the formula Ic:
O
EO (EO)n Q
P ( )ng\ P 1\
(PO)m @] O (PO)mM
R3 1
| R2 R1
PO)m,
AN PO

(EO)n;



5 POis ind(ra%endently at each instance O CH2-CH(CH3)- or O CH(CH3)-CH2 ml
+nm2+mB+nl +FF+98i483 4or5, ml +nR+nBisl, 2,30r4, 10 Rl, R2, R3 are

i ndependently H or CH3. Preference anong the esters above is given to esters
F wherein m + n2 + n8 + nl1 + n2+n3orplqg p2 + p3 is equal to 3. 15
Preference anong the esters above is given to esters F wherein m + n2 + nB
+ nl + n2+n3or pihere pEQis §BCHZ-Gderal to 5. Particul ar preference is given to
esters F wherein there are 3 POunits in total. 20 Very particul ar
preference is given t St el - | &_&bo | ne PO at each of
the 3 al koxy chai ns o?cflgger%eliﬁg%%lﬁa? e‘%@'n%ﬁ?% @u%% I(%ﬁgbgfe%gce is givento
esters F where RI, Rzoaﬁﬂ(cﬁ%)aq;'éz‘i dentical and especially when Rl, R2 and
R3 are Hs5 25 Preference is further given to the following esters: 0 R3 R2

Rl (EOn,--' (PO M- , =0, ol + ; 0 O-(POM\ (EOn, 0 R2 R1
(PO§ mz)_n, ~( EE‘)) n?] 30 On?1e \B\g'gg]?%ﬂig%%\?hﬁ%%gg%?é bOtI(‘l fZ);nrrulg Izjnand le is

O CH2-CH2-, PO is independently at each instance O CH2-CH(CH3)- or
O CH(CH3)-CH2-, 5 nl mmn2mR vd3iis128,3 &%, 30, 31, 32, 33, 34, 35, 36, 37,
38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56,

57, 58, 59 or 60, .
10 R1, R2, R3 are independently H or CHS3.

Preference among the esters above is given to esters F whereinm1+m2 + m3 + n1 +
n2 + n3 or p1 + p2 + p3 is equal to 3.

15  Preference among the esters above is given to esters F whereinm1 + m2 + m3 +n1 +
n2 +n3orpi+p2+p3isequaltob.

Particular preference is given to esters F wherein there are 3 PO units in total.

20  Very particular preference is given to esters F wherein there is at least one PO at each
of the 3 alkoxy chains of the glycerol.

Very particular preference is given to esters F where R1, R2 and R3 are identical and
especially when R1, R2 and R3 are H.

25 ,
Preference is further given to the following esters:

0
0
_AAEOIN_ ~(EO)n,
YK(POWS 0 o} ~Eoym.
o)
“(E0)n,— (POIM,
o Id
or
O , ‘ _
o)
POYm PO
\)K(EO)ns/ FOm~o o~ PO 0
R3 (EO)n,
Ry R1
SN (EOn
(POM, "

30 o le



M-+ n2 + nB is 5 6, 7, 8 9, 10, 11, 12 or 13, 10 R1, R2, R3 are

i ndependent IRf 55%? CH3. The EO and PO units have been incorporated in such a
way that polyethers are formed and not peroxides. 15 Preference is given to
esters F as defined above wherein nl, n249n3 are independently 9, 10, 11,
12, 13, 14, 15, 16, 17, 18, 19 or 20. Particular preference is given to
esters F as Wnefe Bedn sptvermefdand 1§15 O2H2:¢H2%r e i ndependently 9, 10 or 11.

20 Particular preference is given to esters F as defined above wherein nl,

n2, n3 are ¢ - 0 is givento
esters F as F’&EE’ ﬁ'ﬁr)&e%ggg%tt& a&%@?@?ﬁtaﬁ olérazjc?-h@mz eq uaﬁ(?ﬁﬂg@ﬁz '25 29, 30,
31 or 32. Preference is given to esters F as defi ned above wherein nl + n2 +
n3 is eqgBal ntic- @b+ n34628,48, 38831, 89, 35 B4, 3636527, 3833954, 4542,96, 4845, &8, 59

or 60. 30 Pqet g§‘ﬁ9a§0|[§1e%§r§f'%ﬂ %éz?gr YL gt 99‘8?66”5 F as defined above

wherein nl + ual Particul ar preference is given to

esters F as defined above V\/nerer nnl+n2+n3is equal to 50. 35 Especi al
pref erence inst gmEnn3ds ds5,8,5, B, asi0def,i 12edf 1@bove wherein nl = n2 = n3 = 10.
Especial preference is given to esters F as defined above wherein nl = n2 =

17 and n3 16. 40 Pref er ence is alsg given to esters F as defined above
wher ei n 11, RieR2,B3greind PRRNASENGEIRNIS™L, 2, 3, 4 or 5. PF 55146 20
Parti cul ar preference is given to esters F as defined above wherein ml, n2,

n8 are ind Qﬁ%l,\lﬁolunrtg hale §eer5m€@rrpbra%ﬁ ﬁrsalglrr @fv?eﬁﬂftebd i%tl’%ré’ &R fofn&pt ers

F as define above arern , are 1 ndepen or b.
Preference iP89GPYRSOKE st er s F as defr ned above wherein ml + n2 + nB is
equal to 4, 5or6. 10 Preference is given to esters F as defined above

wherei n &l prBRrehcBR §iferf@Hthers ® o6 defifed SpovkOwhekdin ni2n®n3ldte independentiy
9 10, 11,12, 13, 14, 15, 16, 17, 18, 19 or 20.

Particular preference is given to esters F as defined above wherein n1, n2, n3 are
independently 9, 10 or 11.

20
Particular preference is given to esters F as defined above wherein n1, n2, n3 are
independently 15, 16, 17, 18, 19 or 20.

Preference is given to esters F as defined above wherein n1 + n2 + n3 is equal to 28,
25 29,30, 31o0r32.

- Preference is given to esters F as defined above wherein n1 + n2 + n3 is equal to 45,
46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59 or 60.

30 Particular preference is given to esters F as defined above wherein n1 + n2 + n3 is
equal to 30.

Particular preference is given to esters F as defined above wherein n1 + n2 + n3 is

equal to 50.

35
Especial preference is given to esters F as defined above wherein n1 =n2 =n3 = 10.
Especial preference is given to esters F as defined above wherein n1 =n2 = 17 and n3
= 16.

40

Preference is also given to esters F as defined above wherein m1, m2, m3 are
independently 1, 2, 3, 4 or 5.



Particular preference is given to esters F as defined above wherein ml + n?
+ nmBis 15 R[bBE146 o0 5. Particular preference is given to esters F as
defined above wherein mM + n2 + nB is equal to 10. 20 Especial preference

is given to esters F as defined above whggein m = Mk = 3 and m _ 4 where
i, k, I are all different and selected fromthe group consisting of 1, 2, 3.
Especial preference is given to esters F as defined above wherein m = M =

2 and m _ HarWh@drepréferdace ks given @l dstats Flraefihedatbwealiagéiadnf, manndaregr oup

consi sting qitg&e]penéer&@ﬂ 29, ery particul ar preference is given to esters F
wherein R1, an are identical, especially when Rl, R2 and R3 are H.

Preference is also given to the followi ng esters: R3
( EO) n3( P@ nBrdptiddlar@réf@Ened is( ditdmto dsierKRE asdeRaddrBbove, weE@kin m B m2(m3BareO | e

where EO i s . - - PP L8 I ndependently at each instance O CH2- CH( CH3) -
or O CH( Gﬂ)'%%%dggéai’é g§ﬁ6 21 nl, n2, n3 are independently 4, 5 or 6,

nl + n2 + n3is 14, 15 or 16, 5 m, n2, nB are independently 1, 2 or 3, m
+ n2 + nB i SPréidbere i§giveil to Eers R3asdefined dependbarinymH+an2 €33 is ebdalloet, EO and
PO units hay ?en incorporated in such a way that polyethers are forned
and not peroxides. Preference is given to esters F as defined above wherein
nl + n2 n3 is equal to 15. 15 Particular preference is given to esters F
as defined ahrefeeendeas given tilestensF as défined Bbokr wheneanod +ira2 almsdisgiquahtot7o
esters F as glef kped) abgygzwherein m + n2 + nB is equal

Particular preference is given to esters F as defined above wherein m1 + m2 + m3 is
15 equalto 5.

Particular preference is given to esters F as defined above wherein m1 + m2 + m3 is
equal to 10.

20  Especial preference is given to esters F as defined above whereinm;=m, =3 and m, =
4 where i, k, | are all different and selected from the group consisting of 1, 2, 3.

Especial preference is given to esters F as defined above wherein m;=my=2and m, =
1 where i, k, | are all different and selected from the group consisting of 1, 2, 3.

25
Very particular preference is given to esters F wherein R1, R2 and R3 are identical,
especially when R1, R2 and R3 are H.
Preference is also given to the following esters:
O
(PO) (PO i
m m
(EOIN;” ™0 o~ 79 ‘\(Eo)n
R3 1
£0)n
\(PO)mz/( )
30 o le

where EO is O-CH2-CH2-

PO is independently at each instance O-CH2-CH{CH3)- or O-CH(CH3)-CH2-,
35



to 5. 20 Particular preference is also given to esters F as defined above
wherein nm Pm§51462 and nB = 1. Very particular preference is given to
esters F wherein RL, R2 and R3 are identical, 25 especially when Rl, R2 and
R3 are H Preference is also given to thgsfollowing esters: 0 ~AQ p -0 R
30 n O(AQp2 0 R2 If where AOis independently at each instance

- - 0- CHR3- CHRM- ngrn3 arejirizperpentlp 4, fieefe R3 and R4 are independently H, |inear
or branched Cl-C8-alkyl, 35 plis 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12,
13, 14, 15, 16 : , 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31,
32, 33 34 fit *‘3%2,1153%§%‘1'z11%‘§§'%'p2 is1 2 3 4 5 6 7,8 9 10, 11, 12,
13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31,
32, 33, 34 1,362, A3 3@ indépendent’,1,2,0r8, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14,
15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33,
34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 447, 48, 49, 50, 51,
52, 53, 54, mb+rmp+tmiis4sBorfg 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70,
71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89,
90, 91, 92, ) : 93, , 100, Rl and R2 are independently H
or CH3, mﬂ%ﬁ#zﬁﬂ{grazélmg%g?nq%éggp %r%'%zo in (AQpl and also at | east one AO
in (AO'W2 where R3 and R4 are not both H at one and the sane tinme. 15 The
AO uni ts havihelE@and PCOUPBHale deemirsugorasdimysuch atwapothyeidhetiserame fooneed and

not and not peroxides.

Preference is given to esters F as defined above wherein n1 + n2 + n3 is equal fo 15.

15
Particular preference is given to esters F as defined above whereinnt=n2 =n3 =5,
Preference is also given to esters F as defined above wherein m1 + m2 + m3 is equal
to 5.

20

Particular preference is also given to esters F as defined above whereinmi=m2=2
and m3 = 1.

Very particutar preference is given to esters F wherein R1, R2 and R3 are identical,
25 especially when R1, R2 and R3 are H.

Preference is also given to the following esters:

0O O
; A
on)p 1/% "} o~ (A0,
R1 R2
If

30
where AO is independently at each instance —~O-CHR3-CHR4- or
-CHR3-CHR4-0O- where R3 and R4 are independently H, linear or
branched C1-C8-alkyl,

35 plis1,2,3,4,5,6,7, 8 9 10, 11, 12, 13,14, 15, 16, 17, 18, 19, 20, 21,

22,23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34 or 35,



per oxi des. Preference is given to esters F as defined above wherein for all
ACs R3 and RE 8814bndependently have the sane neaning, i.e., for exanple are
accessi bl e by al koxylation of ethylene glycol or polyethylene,glycol wth
just one al kyl ene oxi de, for exanple prQQyI ene oxide. Preference is given
to esters F as defined above wherein R3 ofr R4 is H 25 Preference is given
to esters F as definep2isbbvedhér 6i h &9, 8@, R4 12513 ndefferifehl.I B, 121D, 2CH2CH3,

(CH2) 2-CH3 or (CH2) 7- 84133, paeienaby 2@'@9 dar@{ 8329991@34&393 so given to esters
F as defined above wherein pl is 1, 2, 3, 4 5, 30 nore preferably 1, 2

or 3, especially 1 or is a nunber between 14 and 27. Preference is also
given to esters F as déf1.%d abpde’whé& 40n1pa2i 83,14, 23, 18, 14, 6% 18,20,3dr e

g; g; g: gﬁgg I1S 2I Sre n3t 2222@9&2@5 pslopns 39 aongher 3hefavasnzd 47anel 374035
bet ween 2 and g50 prg @tagﬁ 4{45@%%42 {%3@ gdlgﬂwgg 5§e§ anfiéi ;66\%7“\%@{)%5 ‘10 and
26. Preference is gi ve® Q10635(i?e|5§ $5, £6. 66168nBY " dV.e’Anfer & 5t He di 68,

conmponent  (AO) pl - [ - OrgHd, Bi2sd B3 B4 AB) 8% drass Y, 8USI1R0L, 9Rloaces Bs vl ght
bet ween 300 and 40 SQQ g?‘ specially around 400. PF 55146 23 Preference
is given to esters F ef'med above wherein the diol conponent

(AQ) pl -[100 CH2- CH2- 1 n- O- (AOQ) p2 has an average nol ecul ar wei ght 2000 and 4000

and nore preferably bgtwraR2e0ndpdnddI.H & EHeference is given to diol
conponents in ester F as defined above t at have a symetrical construction

anongst each other with regard to (AO pl and (AO)p2 By symetrical is
meant that pl and p2 wherequthstedn@at &astyor@q%fann (AO)e1 and plsoath iegistiene ARduint  of

the difference betweepn@bai@rdR3iandR40drendsBoth P 8 dhedbldthe serhe kigs, nore
preferahky 1 or less and especially is equal to 0. 10 Preference is further

given to diol conponents in ester F as defined above that have a

struct ur al | yh&iAR LRits kaygdepn dtcemerated Ensuchat way that polystheraate fsmedepsnotind
(AO p2. By petoxitdesurally simlar is nmeant that the respective (AOpl and
(AO) p2 conponents are prepared by sinultaneous synthesis on the

(pol y)ethylene glycol and thus are 15 accessible either both from m xtures

of differ enfrefEreHLE ifc@vVeN IRRSERT F A9 Jelinemperievereinder #lifas Bdnd R4 al
synt hesizg ( hﬂmbnde@@)pac@ﬂmm ispanify, ¢leg fere@mipte gre\eededsible bﬁakbmﬁétm to

di ol Coﬁpon%g%mgﬂg rg@‘c@l dt'po gj ﬁeﬂﬁ |)§8M9tﬁ J6t Y Ry IER L0, I LxEFBle

preferably
propylene oxide.

Preference is given to esters F as defined above wherein R3 or R4 is H.

25
Preference is given to esters F as defined above wherein R3 or R4 is independently
CH3, CH2CH3, (CH2)2-CH3 or (CH2)7-CH3, preferably CH3.

Preference is also given to esters F as defined above whereinp1is 1, 2, 3,4 or 5,
30  more preferably 1, 2 or 3, especially 1 or is a number between 14 and 27.

Preference is also given to esters F as defined above wherein p2is 1, 2, 3, 4 or 5,
more preferably 1, 2 or 3, especially 1 or is a number between 14 and 27.

35 Preference is given to esters F as defined above wherein n is a number between 2 and
50, preferably between 5 and 30 and especially between 10 and 26.

Preference is given to esters F as defined above wherein the diol component
(AO)p1-[-O-CH2-CH2-]n-O-(AO)p2 has an average molecular weight between 300 and
40 500 and especially around 400.



20 Preference is given to esters F as defined above wherein R1 and R2 are

i dentical arftf 5?p erably H According to the present invention, the esters
F of the abovenentioned formula having the stated neani ngs can be used for
preparing hydrogel -form ng polyners capalhe of 25 absorbing aqueous fl uids
and especially as internal crosslinkers. Further preferred internal

crossl i nker PrefeEEnge (HaveN Iesjerateas delvpd abayq ‘Q’h%fieli‘dh?ldﬂ eeMBYNasd| ypr opyl ene
gl ycol havi r(gozm -BO-GHD.CH2-Jardl(ROpR2taal driyavdraye Bolpcwianyegiet 2009eml 4000t s. I n

30 1ol | owi ndt FaePAdEr St B0 Y OB EB1ae 240 (AOpaL
-(AOp RBLTUIh, O0,(AGpP,~3 RB(AOP3 ul%wl (AOp2 050r 00 RBRL
R2 R1 5 Preference is given to diol components in ester F as defined above that have a
symmetrical construction amongst each other with regard to (AO)p1 and (AO)p2. By
symmetrical is meant that p1 and p2 are substantially equal, i.e., the absolute amount
of the difference between p1 and p2 is 3 or less, preferably 2 or less, more preferably 1
or less and especially is equal to 0.
10
Preference is further given to diol components in ester F as defined above that have a
structuraliy similar construction to each other with regard to (AO)p1 and (AQ)p2. By
structurally similar is meant that the respective (AQO)p1 and (AO)p2 components are
prepared by simultaneous synthesis on the (poly)ethylene glycol and thus are
15  accessible either both from mirtures of different alkoxides (random (AQ)p components)
or from sequential synthesis (block (AO)p components). Preference is given in
particular to diol components wherein all the AOs have the same meaning and are
preferably formed from propylene oxide.

20  Preference is given to esters F as defined above wherein R1 and R2 are identical and
preferably H.

According to the present invention, the esters F of the abovementioned formula having
the stated meanings can be used for preparing hydrogel-forming polymers capable of

25 absorbing aqueous fluids and especially as internal crosslinkers. Further preferred
internal crosslinkers are di(meth)acrylates, especially diacrylates of polypropylene
glycol having 2, 3, 4 or 5 and especially 2 or 3 propylene glycol units.

In the above mixtures, one compound may preferably be represented by one of the
30 following formulae:

0 R6 J\(
0
\)K(AO)P% YH;O/(AO)pZ
R1 R5 R2

'



R22 R4 (AOp3 0 1j 10 where AOis independently at each instance

- 0- CHR7- CHREF $146_ CHR7- CHR8- 0- where R7 and R8 are independently H, |inear

or branched Cl-C8-alkyl, R5 and R6 are independently H, linear or branched

Cl- C8-al kyl, 15 nisi1, 2or3 PF 55146 25 plzj‘s O, Lor 2, p2is 0, 1or 2, 5

p3 is 0, 1 or 2, p4is 0, 1 or 2, 10 Rl, R2, R3, R4 are independently H or

CH3, Simlarly, an ester i® the mxture may preferably~pe represented by one

of the foll ow ng forwo R6 Lo RL O0,.(AOp2 R2 15J|Ilk, R3 (AO P2 "" O
00O AOAO 0 (AODP3
) 0 AoP (AO)Py /(AO)p/k(
R3 0 0
R1
e R2

\(AO)pz\ﬂ/g

0 Ih,

0
i /(AO)p1)k(
\)k oz © R1
R3 o

0\(A0)pz\ﬂ/§

O li,

5 or
0

0O
i (AO)p )\(
o) o !
\’/K (AO)ps”~

R3

where AQ is independently at each instance ~O-CHR7-CHRS- or
10 -CHR7-CHR8-0O- where R7 and R8 are independently H, linear or

branched C1-C8-alkyl,

R5 and R6 are independently H, linear or branched C1-C8-alkyl,

15 nis1,2or3



R3RLfm 20 RS 0 R2 or PF 55146 26 O O (AOp R3 R4 05 10 15 20 In where
AO is indepelglggﬁtJe% at each instance - O CHR7-CHR8- or -CHR7-CHR8-0-, where
R7 and R8 are endently H, |inear or branched Cl-C8-alkyl, R5 and R6
are independently H, linear or branched Cl1-C8-alkyl, nis 1, 2, 3, 4, 5, 6,
7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 268, 19 or 20, pl is 7,

8,9, 10,11,12, 13, 14, 15, 16, 17,18, 19 or 20, p2 is 7,

8,9, 10, 11,12, 13, 14, 15, 16, 17,18, 19 or 20, p3 is 7,8,9,10,

11,12, 13, 14, 15, 16, 17, ¥8,is 8910220, p4 is 7,8,9, 10, 11, 12,13, 14, 15, 16, 17, 18,
19 or 20, Rl, R2, R3, R4 are independently Hor CH3. Particular preference
is given to such m xtur.es V\ger in AOis independently at each instance EO
or PO, where EO is O@%ﬁ&l—i QFg‘nd PO i s independently at each instance

O CH2- CH(®CH3) - or O-CH(CH3)-CH2- and R5 and R6 are independently H or CH3.
Preference is given imnp3aotieppar to those wherein AO denotes bl ock
copolyners 25 from EO and PO and the PO units are in the term nal position

and esterified with acrylic acid.
p4dis0,1o0r2,

10 R1, R2, R3, R4 are independently H or CH3,

Similarly, an ester in the mixture may preferably be represented by one of the following

formulae:
0 R6 )‘7\%
0 ~
N oo Hho-on
R5 Ik

R1
15

’

0]

WA i
AO
Lo ( )Pa\o/w/\O/(AO)m)J\(
R1
0 R2
\(AO)PZ%

O I,

~

3

A O
o (AO) /U\(
- P,
O O
\)K (AO)p R1

R3
o R2

\(AO)pz\rH\

O im,

20
or



Preference is given especially to mxtures of esters selected fromthe group
r epr esent ed Ffﬁ/ 8 f or mul ae lg, Ih, Ii or IJ with those selected fromthe
group 30 represented by the formulae Ik, Il, Imor In. (AOP4 ---Y PF
55146 27 Preference is further given to tge followi ng esters for use as one
conponent of the m xture: butanediol diacrylate, butanediol-1

EO di acryl ate, butanediol -2EO di acrylate, butanedigl-1 E.O1 PO diacrylate,
but anedi ol - 2PO- di acryl ate, but anedi ol - 3EC di acryl at ut anedi ol - 2EC- 1

PO di acryl ate, butanediol -1 EOG 2P0 di acryl ate, butdanediol - 3PO- di acryl ate,
trimethyl ol propane triacrylate, trinethylol pr diacrylate, trim

et hyl ol propane-3EG-triacryl ate, trinethyl ol pézgpane- 3EG4 acryl ate,

trimet hyl ol propane-2EO0-1 PG triacrylate, tridrethyl ol propape- 2EO 1
PO di acryl ate, trinethylofppropane- 1 EOC2PC triacrylate,

trimet hyl ol propane-1 EO 2P@ di acryl at e, _(AO
tri met hyl ol propane- 3P riacrylate, 1O ne o) @ropar?gl3PO i acryl ate,
trimet hyl ol propane- 4EO tYi yaeygy trineyh ylol prop ane- 4B®1di acryl at e,

tri met hyl ol propane-1 PO EOtri acryl ate, {trinethyl ol propane-1

PO 3EO-di acryl ate, trinethyl ol propane-2 2PO-tri acryl gbe,

tri met hyl ol propane- 2EO 2PO-di acryl at e, trﬂn\et | ol propane- 1

EO 2PO-triacrylate, trinmethyl ol propane-1 EO 3 P , 15

trimethyl ol propane-4PO-triacryl ate, trinethyl ol propane-4PO di acryl at e,
glycerol triacrylate, glycerol diacrylate, glycerol (EOCtriacryl ate,

gl ycerol -3EO-di acrylate, glycerol-2EO1 POtriacrylate, gl ycer'BI -2EO 1

PO di acryl ate, glycerol-1 EO2PO triacrylate, glycerol-1 EO 2PO-di acryl ate,

| ycerol -3PO-triacryl 5 j
3y ot 1 are B0NE EpenERly L SRhiARafe O CHRT CHRE G o

gl ycerol -4EO-triacryl ate ,
triacrylate, glycerol -'@H%%‘@’a‘&‘??ﬁ@"dg%%@?r 'Bﬁg%@?QWUﬂeébP'yl ate,
gl ycerol -2E0- 2PO di atrayrichee CleL8albylol -1 EO 2PO-triacryl ate, glycerol -1
EOQ 3PO-di acryl ate, glycerol- 4PO-triacrylate, glycerol-4PO diacryl ate,
pentaerythritol triacryl ate entaerythritol diacrylate,

pent aeryt hritol - 3EO-t g&%ﬂfmgg@ '"g%%%‘fjﬁﬁt?vgﬁﬂe?b?r-%E@W&}'Qj\?ﬂ"&’
pentaerythritol -2EG-1 PO-triacrylate, pentaerythritol- 25 2EO1
PO-diacrylate, pentaerythlstply § £, BP9 haCiyhal f4, 18E16 367 Y8 Mo & 1

EO 2PO- dolnacr yl ate, pentaerythritol-3PO-triacrylate,

pentaerﬂ ritol-3PO-diacrylate, pe ntaeryth ri tol-4E O-triacryl ate,

pent aeryt hri t ol - 4EO- dipdds ¥) &tSe 10pthtldet3;t1Hr 15,016, 17,PB, 1880201 i acryl at e,
pentaerythritol -1 PO 3EO di acryl ate, pentaerythritol-2E0-2P0- triacrylate,
pent aerythritol -2EQ 2PQ-dLacryl ate, .pe rythritol - O 2PO-triacrylate, 30
pentaerythritol -1 EG (2 zggﬂﬁaf%18p£$1ﬁ§e?{{’/t1ﬁrﬁ?018}zigﬁf§ 1acryl ate,
pentaerythritol - 4PO-diacrylate, pentaerythritol tetraacrylate,

pent aer yfsri tol - SEO-t 3ri@acg ¥, abe11, 12, 13, 14, 15, 16, 17, 18, 19 or 20,

p4is7,8,9 10, 11,12, 13, 14, 15, 16, 17, 18, 19 or 20,

R1, R2, R3, R4 are independently H or CH3.
20
Particular preference is given to such mixtures wherein AQ is independently at each
instance EO or PO, where EO is O-CH2-CH2- and PO is independentiy at each
instance O-CH2-CH(CH3)- or O-CH(CH3)-CH2- and R5 and R6 are independently H or
CH3. Preference is given in particular to those wherein AO denotes block copolymers
25 from EO and PO and the PO units are in the terminal position and esterified with acrylic
acid.

Preference is given especially to mixtures of esters selected from the group
represented by the formulae Ig, Ih, |i or |j with those selected from the group
30 represented by the formulae Ik, II, im or In.



pentaeryth ri tol-3 EOtetra acryl ate, pentaerythritol-4EOC 1

POt et r aacr yWRab8146 pentaerythritol -2EO-1 PO-tetraacryl ate,

pentaerythritol -3EQO 2PO tetraacrylate, pentaerythritol-1

EO 2PO-tetraacrylate, pe ntaeryth ritol- PO 2EO-tet raacryl ate, 35
pentaerythritol -3PO-tetraacrylate, pentaérythritol-4EO tetraacryl ate,
pentaerythritol- 1 EO 4P0O-tetraacryl ate, pentaerythritol-5POtetraacryl ate,

Dent aer vt b 1 T SIE AR 596 RARK YoIBWg csters for use as ane component of the
tetraacryl at'Bi,XlLﬁ%%“ W&*gi@fsﬁ’%ﬁ&?ﬁn Fipgg%{)ﬁ%'{%’?te&”tﬁﬁ?qiﬁ 'gaﬁfy@t%r ence
i s given to wdanedioklkOntRE-didseriate nbularediddbéhdiacrylate, hutanediohBe@-diagyylatee of
:h_e fo: | ?W %@%ﬁdﬁp@m' gb:ﬁ?ﬁéoﬁdmgu%@ggn@ﬁ@ Bltangdisicaal - 3PO-
r1acylate inetISih R L b RAGHEE Em lBiacrylate
hyol a rieshy iR i rylate,
g Al T o o Ml
]E ri atcr yl ﬂ( e tﬁlﬂ&l’%)prpimémmaPo:@iﬁﬁ@rmttrimsthplb@frw@blzecb-n PmﬁdiﬁwblafeQP?Ded
Irs al KOXVI a 4 p [ S rrrle
with acryli Ct%gg%@?ol%@%gﬁkgr{38&}%4,3{?@%&5 @@?@%nﬁhﬁ%ﬁgbﬁ%ﬁg& i rst
al koxyl atted timethyStropane-3fedriasryiptentrisetuidpieratredPPuliagiylaet eri fied with
acrylic aci dritmEyRIceBRET48 O-tidrylate atririethylicisropacd-8E ©nfigoryistegi ven to the

I xt : . | T ' T . ith 10
TvpsoEcsporA AP B I TR O ey Wlhel by e & BE Pl e i t 1

t hose of t helimgimalriopsRe-2ER2PQirapwiate fdapiilolPsPRANG AN Q2RO digrY¢te o t he
preparati on tﬁfne’tr’f]ﬂblpirﬁﬁlénei-tﬂ_i(alzP«&trie[:@(la‘té,Qn’m‘nei}hg)llobpada;!izxmléoiESZ)-bE?t)-cﬂiJa<$r§ilateo_|_';1 he
repar at jon : Off 15t c e ester
IF; rgferrie% ttg e‘e@&”ﬁ%@%ﬁ%%&%@'é%' aI re r%érgﬁ?rg%'ﬁégfd?%wﬁégvglgg%érnd t hat the
object is fufiefi¥ateaglycerpbeiagiylale givsewt3ERdragyialsaplyrgrohdE@utiagylate. of a

pol yal cohol dlyaere{2HOr@PO)taacrylatec giycerd|-2EOMRAO-diangyldtd qlweaps EQR2R0- a)
reacting a pgLy, 1!aFe‘?BEgl:er%L-‘1\Ebbz -n%@éfa?«%{d|;fc%rc?-t¢3'l=@-{ri@cré,[}ﬂ%g;gﬁéf‘dl‘-%ﬁo@f at | east

one esteriflcation cata a _one I zation inhibitor
D and opti cHaFyieapyeEes Xééif{ﬁ?@'@'&zS'M??rebﬁgé'd&?w%tgt9' &Y FSPAESh ester F,
b) opti a2kl | tpacrglatey glygerol-0ROL IO -dimandate plynerd2E©- 2P0 eas ylateo gigcarbl-2E@- wat er

formed in aﬁPO—@#ﬁcL%?ﬁe,a@We%H G-Qp?at}iar\;}élgte‘; ggg&%i-@ﬁéldno-pr;ae{y{eﬂ,wc%nsai d

ol vent by RO TIACHR G CHA -0  pping w Lh & gas which is i nert
under the r epartacsyihdiohtiaciyates pehtaesyiipitaidiaardateepdrdakryibritoli-380-triadrglaten| ar
excess of (NRIMAGthitol-SEOGisbrdEr peithéhyiRRtor-2EEONISD-tih PRLte Nyt Srythri@i.oup

25 2EO-1PO-diacrylate, pentaerythritol-1EOQ-2PO-triacrylate, pentaerythritol-1EO-2PO-
diacrylate, pentaerythritol-3PO-triacrylate, pentaerythritol-3PO-diacrylate,
pentaerythritol-4EO-triacrylate, pentaerythritol-4EO-diacrylate, pentaerythritol-1PO-
3EO-triacrylate, pentaerythritol-1PO-3EO-diacrylate, pentaerythritol-2EQ-2PO-
triacrylate, pentaerythritol-2EQ-2PO-diacrylate, pentaerythritol-1EO-2PO-triacrylate,

30 pentaerythritol-1EO-3PO-diacrylate, pentaerythritol-4PO-triacrylate, pentaerythritol-
4PQ-diacrylate, pentaerythritol tetraacrylate, pentaerythritol-5EO-tetraacrylate,
pentaerythritol-3EO-tetraacrylate, pentaerythritol-<4EO-1PO-tetraacrylate,
pentaerythritol-2EO-1PO-tetraacryiate, pentaerythritol-3EO-2PO-tetraacrylate,
pentaerythritol-1EO-2PO-tetraacryiate, pentaerythritol-3PO-2EO-tetraacrylate,

35 pentaerythritol-3PO-tetraacrylate, pentaerythritol-4EO-tetraacrylate, pentaerythritol-
1EO-4PO-tetraacrylate, pentaerythritol-5PO-tetraacrylate, pentaerythritol-1PO-3EO-
tetraacrylate, pentaerythritol-2EO-2PO-tetraacrylate, pentaerythritol-1EQ-3PO-
tetraacrylate, pentaerythritol-4PO-tetraacrylate.

40  Particular preference is given to ester mixtures wherein one component is represented
by one of the following compounds: glycerol-3EO-triacrylate (G3EQOTA), glycerol-3PO-
triacylate (G3POTA), glycerol triacrylate (GTA), trimethyolpropane-3EQO-triacrylate



to be esterified in Ais at least 1.05:1 and - the optionally neutralized

(meth)acryl iRF 8814% conprised in said reaction nmxture after the last step

substantially remains in said reaction mxture. 35 (Meth)acrylic acid in the

context of the present invention conprehegds nethacrylic acid, acrylic acid

or mxtures of nmethacrylic acid and acrylic acid. Acr_ryl ic acid is

preferred. ADMRBER T crimethwiolpropanad@PrtearrylatediME3PEYTHY) and trinagthidelppapenei ed

?y m;)vvn slepaé@vg[tamT _eﬂfiee@mg%n%héﬁt ia%refaﬂaglyrmhafhyw X dé_ﬁesftth
meth)acrylig a 0. r ro. rifi i.n.

pol yal cohol ai O)ﬁ%:?geac{w'Fﬁgs@%TF’%ﬁ@'%%%%%ﬁgItrE??‘d}' ﬁ’i %sgér;ﬁ leg %ﬁﬁcnﬂ:&a‘g%

pref erabl y dfMRSESII0OEDTAS; and alsetheddnethyipegnapa frsy abkoxylatad with 550 arghthen

especi al lsy akitH SOED aRd Fich.fully dsterfieBstheicryiid acialioRiPGEROSPOTRY.h) acryl i ¢ aci d

is used in an excess of for exanple greater than 10:1, preferably greater

than 20:1, nore preferably greater than 40:1, even nore preferably greater

than 100: 1, \&peartigHipypigfasancsis giyan tathe: mixiep specifical |y greater than

200: 1. 10 The esterification products thus obtainable can be used as radi cal

crosslinker s.i %@-_L E%?% t j lﬁeﬁg 59&?[‘ i fpcation,
speci ficall yeémé]?ﬁg)&%su s@an I a %r%%oégﬁmgb gofeEchess Aow(ﬂlrr‘gl”ﬁ) acrylic
aci d andlof TMB3EREPFAcation catalyst C. Unl ess ot herwi se nmentioned,
crosslinking as used herein is to be understood as 15 meani ng radi cal

i nki | Ui ki
Cogether of THeAgsressiEr  cificuldhl Bretgtanh BRmddiitinole ORfe fiddth, .
take pl ace vIhe fupthercabsgeyabiens anphcratioslyite throprer@iation el 1B inAbdduah PSIBE Mot her
mechani sns, f;jdb;fat@h&ﬁtﬂ&alsb’!t@ﬁ@&lrepﬁidﬁidri cfiihe eﬁbemi)dtlire??rromixunes of 4 cal
transestgyi ree-radica
pol ymer i gj;t i%oﬁlﬁiéfggbgﬁﬁ%g%ﬁﬁ?f?nﬁ%tdpo r@h@élg&%gbéglag aor?&{f%g%trgg\fefhg aqueous

fluids preferably are capable of absorbing at |east their own wei ght,
pref erably 1Wethame foundehat tieevobjestiighurthanachisved by mbessalibypraparirigresedtéref r  own

wei ght of di gty L i {hhféﬁr I L. - Qﬁ@%%pde of achieving this
absorption e@grﬁdﬁg\f@aﬁgvr'tgg@ﬁr 0 iéo&’ﬁ%@iﬁﬁﬁg@ tﬁ'see pfol yal cohols A for
this invention are conpounds which have at |east two hydroxyl (-OH)

functi onz) pa)ef aeadting aapolyadardibl A witbdmetipaayijoraxicinabe presenca dffat &ast ond en,

even more pref eralfichidBaidNs® 4t X 1A RSRafhEldatoh Mol B hauT . SO The
pol yal cohol s may be a} [ ﬁ)hatl C, c?/c oal 1 phatic or aromatic ;%re erably
al i phatic or optionally also of a water-azeotroping solvent E to form an ester F,
b)  optionally removing from the reaction mixture at least some of the water formed
in @), during and/or after a},
25 f) optionally neutralizing said 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 a preferred embodiment

30
- the molar excess of (meth)acrylic acid over said polyalcohol A per hydroxyl group
to be esterified in A is at least 1.05:1 and
- the optionally neutralized (meth)acrylic acid comprised in said reaction mixture
after the last step substantially remains in said reaction mixture.
35

(Meth)acrylic acid in the context of the present invention comprehends methacrylic
acid, acrylic acid or mixtures of methacrylic acid and acrylic acid. Acrylic acid is
preferred.

40 When the ester F is desired in pure form, it can be purified by known separation
processes.



cycl oali phatic_and nost preferably aliphatic, straight chain or branched and
optionally RFUBS148 ut ed by functional groups. The nunber of carbon atons in
t he pol yal cohols is generally fromtwo to 50 and 35 preferably fromthree
to 40. The reaction of polyal cohols w thogn al kylene oxide is known per se
to one skilled in the art. Possible ways of conducting the reaction we have

found i n Houbermeiayexcesspt (RpiFCs adH (ahieeHyAreNgrPep taemegerifisddn the1 979,
;% eme ggg | qwﬁmhbgia)riﬁ ,a]tc ledstt1005:4 Qorbkerably #riomdt ,1.1lvo,lmm fodféraly tdedst 1, pﬁges

to . ex I : .$ to react the
pol yol fir stﬁg\ns't? h@%gn??rg pﬁ%e%g%ﬁ?%f ?'g’g‘t %?cﬁ%pﬁg'adggﬁq%%%ep%?yet hyl ene

polyol) and then with PO. This can be acconplished for exanple by placing
about 725 df agirgfeakd eaodinam| (metifiadryliqadid/islusedin dhexess befopexaplg anount

of pol yet hyl AWM 45%.1 | it al
charge in angg gﬁ? g{:h?égag'fgﬁfjé?e({g\?\gtgg?#%tﬁﬁgo'ﬁhﬁfﬁégﬁlgéréﬁ r%b&' ‘gur'\ﬁj‘, reduced
pressure (atRygh mye Mﬁat?')ab'vm%atswb%ﬂﬁ@rat%sp&ﬁ@uhgrea¥erﬁ?%&ﬁ%eﬂ%ﬁw@ca@ t hen
added at l1l45resedfhaf2a80d.al l owed to react at this tenperature under el evated
pressure. The reaction has ended when no further change in pressure is

observed. The reaction m'xtur%is then stirred for a further. 30 mn at 150
C. The alhr ofjia esterifigatRirrodirts thus obiainabifcandbelesedasgicalfiiesilinkeradied at 120
to 130C overhyarquetd subgtzadtiglyrwithdubfached pukiéivation, ssidcdiceltly withaue agtistantiat er

purging W t hefRGHor §ase,aBEs 6AMet gcrﬂ%ﬂ 9ndQ etee@rm&aq@ﬁ'cx&.ﬁys& g _separated

of f by addition of sodium pyrophosphate and subsequent tiltrdtion. However,
it is also possible to use comrercially avail abl e al koxyl ated gl ycols, for
15 exanpl e dinlesmnathemigs opntiomed, gbsysdiokingas used béreinkis frobey medesstobd abe PO- EO- PO

type, fofs enasmh@rdial E’r’o%lfﬂﬂiﬁﬁ?gé?%%s_@ﬂ’ll&ﬂﬁel’rﬁerné‘lfcréi%ﬁnliib(%%réséaﬂkin 740, 2035,
2510, 2520, t252t? ar. 3110.. Tire v%,szicosdow of t.@\e %oléak.co oI? which can be
used accor diRgEHY ¢ H'Be?i'roééfgrﬁ Y SrRRLRETLRRYDE) | N PSYRRNa £AN AKCRRFS4R ti cul ar
requi r ement sfrégaradicaber aatieyic shlymedzaionimesatiahigmsompttisr erecbaribostfoe@@mple
preferably thRYasRauiion avRifidatdnSst @ahbestficansnlABthdriass, bt 8frsarby bel ow
800 nPas andggo%d t;)r ef ergbl P/%?ﬁ)el ow_500 nmPas. Useful esterification catalysts
C for the pr & yr{(ﬁ?ﬁrta SR RPEEIPIUri ¢ aci d, aryl or alkyl 25 sulfonic
aci ds or20m xtures thereof. Exanples of aryl sulfonic acids are _
be_né enesgl f qw&?@an&Pi@@yT@swﬁPwy lof sussogbiag bdu@ﬁut@l fmm%ﬁ?f]l;%w@%_ggém@m c
acid, and ex es. of .. a . sul T oni c are..nethanesul f on aci
et hanesul fon(%?%agrlﬁwgaaﬁ&easr%f’? Ioﬂlgr%%tﬁh rﬁt%%hf iﬁf'@eﬁé .o W?'th?'ﬁmgﬁer ongly
aci dic ion enelesarle?@times el awneseightof distitdd wvatgs ard they iare prefdrably capatliy/ st s.
Preference g a2hi¢@Rg s abddrptidrevdniviidend plesurd f excianger s.
25
Useful polyalcohols A for this invention are compounds which have at least two
hydroxyl (-OH) functions, preferably at least three, more preferably from three to ten,

even more preferably from three to six and especially three to four.

30 The polyalcohols may be aliphatic, cycloaliphatic or aromatic, preferably aliphatic or
cycloaliphatic and most preferably aliphatic, straight chain or branched and opticnally
substituted by functional groups.

The number of carbon atoms in the polyalcohols is generally from two to 50 and
35 preferably from three to 40.

The reaction of polyalcohols with an alkylene oxide is known per se to one skilled in the
- art. Possible ways of conducting the reaction we have found in Houben-Weyl,
Methoden der Organischen Chemie, 4th edition, 1979, Thieme Verlag Stuttgart, editor
40  Heinz Kropf, volume 6/1a, part 1, pages 373 to 385.

An example of a way to prepare polyaicohols A is to react the polyol first with EO (to



Useful polynerization inhibitors D for the present invention include for
exanpl e phen6f§ ‘ﬁjch as al kyl phenols, for exanple, o-, m or p-cresol

(et hyl phenol ), 2-tert-butyl- 4-net hyI phenol ,

6-tert-butyl -2, 4-di net hyl phenol, 2,6-di-tgyt- butyI - 4- et hyl phenol, 2-tert 35
buty! phenol, 4-tert-butyl phenol, 2,4-di-tert-butyl phenol,
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4, 8-di oxa 1, Uddfu astslfieataciabdlyddé €l focthe presédint ineérition are sulfuric acid, aryl or alkyl

but yl d I
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bi s[(3', 5" - dAcid.grara gqjlgegnesulﬁ)mqﬂ@q and y@:pqus frmice3cid, and examples of

1,7- hept aHEdaiaynsnﬁ@iaééads( 3re, tﬁethdheéuﬁbhlc Ruidyéthanesulfonic acid and

4’ - hydr OXyph{?i‘ﬂ nﬂ{eﬁﬂr OELI?H&%E‘J irkidFy! SUHH AMIORR! 3kRardgdrs or zedlitel GFd - PutY!

20 4' - hydr oxyphe ) A o ]
3-(3',5 -di -beafelases rtf'aatwﬁfar Iresfprense 3w 1o salfurie agig ardisnde,
3-(3',5" 30 - emthbyderd’ - hydr oxyphenyl ) propion ic acid hydrazi de,
bis(3-tert-butyl- 5-ethyl-2- hydroxyphen-l yl ) met hane,
bi s(3,5-di-tent I-4h roxyphep- 1- rrethane
bi s[ 3 (1' - maPF@fPﬁ il Lnﬁubftg@%ﬁiﬂ S ANGRIHBALE arramRisRenols
bi s( 3- t er f - beuahl as2alkyigrenolsyfob exastipig] @hewn ol pgrgswbintedidphenol), 2-tert-butyl-
1, 1- bi s(5-t epimeibiiptlents, BUER DoY1-2 40y RABRO!, 2 6-di-tert-butyl-4-methylphenol, 2-tert-
35  butylphenol, 4-tert-butylphencl, 2,4-di-tert-butylphenol, 2-methyl-4-tert-butyiphenol,
4-tert-butyl-2,6-dimethylphenol, or 2,2’-methylenebis(6-tert-butyl-4-methylphenoi),
4 4’-oxydiphenyl, 3,4-(methylenedioxy)diphenol (sesamol), 3,4-dimethylphenol,
hydroquinone, pyrocatechol (1,2-dihydroxybenzene), 2-(1’-methylcyclohex-1'-yl}-
4 6-dimethylphenol, 2- or 4-(1'-phenyleth-1’-yl)phenol, 2-tert-butyl-6-methylphenaol,
40 2,4,6-tris-tert-butylphenol, 2,6-di-tert-butylphenoi, 2,4-di-tert-butylphenol, 4-tert-
butylphenol, nonylphenol [11066-49-2], octyiphenol [140-66-9], 2,6-dimethylphenol,
bisphenol A, bisphenol F, bisphenol B, bisphenol C, bisphenol S, 3,3',5,5-tetrabromo-



25 1-yl) et hane bIS(5 tent - butyl -4- hydroxy 2-met hyl phen-1-yl) sul fide,

bi s(3-tert - it $81462_ hydr oxy- 5- met hyl phen-1 -yl ) sul fi de,
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30  2,2,6,6-tetramethyl-4-piperidinyl)caprolactam, N-(1-oxyi-2,2,6,6-tetramethyl-
4-piperidinyl)dodecylsuccinimide, 2,4,6-tris[N-butyl-N-{1-oxyl-2,2,6,6-tetramethyl-
4-piperidinyl]triazine, N,N’'-bis(1-oxyl-2,2,6,6-tetramethyl-4-piperidinyl)-N,N’-
bisformyi-1,6-diaminohexane, 4,4'-ethylenebis(1-oxyl-2,2,6,6-tetramethyl-
3-piperazinone), aromatic amines such as phenylenediamines, N,N-diphenylamine,

35 N-nitrosodiphenylamine, nitrosodiethylaniline, N,N'-dialkyl-para-phenylenediamine,
wherein the alky! radicals can be the same or different and may each independently
contain from 1 to 4 carbon atoms and be straight-chain or branched, for example
N,N'-di-iso-butyl-p-phenylenediamine, N,N'-di-iso-propyl-p-phenylenediamine, Irganox
5057 from Ciba Spezialitdtenchemie, N,N'-di-iso-butyl-p-phenylenediamine, N,N’-di-iso-

40  propyl-p-phenylenediamine, p-phenylenediamine, N-phenyl-p-phenylenediamine,
N,N’-diphenyl-p-phenylenediamine, N-isopropy!-N-phenyl-p-phenylenediamine,
N,N’-di-sec-butyl-p-phenylenediamine (Kerobit® BPD from BASF AG), N-phenyi-
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hypophosphorous acid.

25  Very particular preference is given to a-tocopherol (vitamin E), B-tocopheroi,
y-tocopherol or 8-tocopherol, optionally in combination with triphenyl phospite and/or
hypophosphorous acid

Very particular preference is given to using just stericalty hindered phenols as

30 stabilizers that produce less dark product mixes for the same end-product acid number
during the esterification reaction compared with hydroquinone monomethyi ether. An
example of such most preferred stabilizers is a-tocopherol.

Stabilization may be further augmented by the presence of an oxygen-containing gas,
35 preferably air or a mixture of air and nitrogen (lean air).

Among the recited stabilizers, preference is given to those which are aerobic, ie those
which require the presence of oxygen to fully develop their inhibiting effect.

40  Useful solvents E for the present invention are particularly solvents which are suitable
for azeotropic removal of the water of reaction, if desired, in particular aliphatic,
cycloaliphatic and aromatic hydrocarbons or mixtures thereof.



10 US 4 187 383. In general, the esterification may be carried out as

fol l ows: Th&Fe®¥Bification apparatus conprises a stirred reactor,
preferably a reactor with 15 circulatory evaporator and an added
distillation unit with condenser and phagg separation vessel. The reactor
may be for exanple a reactor with jacketed heating and/or internal heating
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55146 35 The condenser and the separation vessel are of traditional design.
The (neth) acﬁeﬁf’ria O'?A(\f?slfehnd t he al koxyl ated gl ycol are generally used in the
esterification a) in a nolar excess as indicated above. The excess used can
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It will‘be appreciated that the reaction can also be carried out in a plurality of reaction
zones, for exampie a reactor battery of two to four and preferably two or three reactors.

25
Suitable circulatory evaporators are known to one skilled in the art and are described
for example in R. Billet, Verdampfertechnik, HTB-Verlag, Bibliographisches Institut
Mannheim, 1965, 53. Examples of circulatory evaporators are tube-bundle heat
exchangers, plate-type heat exchangers, etc.

30

It will be appreciated that the circulatory system may also include a plurality of heat
exchangers. :

The distillation unit is of conventional design. It may be a simple distillation unit which if
35 appropriate is equipped with a splash guard or it may be a rectification column.

. Suitable column internals include in principle all common internals, for example trays,
structured packings and/or dumped packings. Preferred trays include bubble trays,
sieve trays, valve trays, Thormann trays and/or dual-flow trays, while preferred dumped
packings are those of rings, coils, saddles or braids. '

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



the aid of aé}:'hgﬁmexchanger. The ion exchanger can be added directly to the
reaction mXt and t hen subsequently filtered off, or the reaction
m xture can be passed 15 through an ion exchanger bed. Preferably, the
esterification catalyst is left in the rggction m xture. However, where the

catal yst is an ion exchanger, the ion exchanger is preferably renoved, for
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a solution in a reactant or product. 35 b) The water of reaction formed in
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azeotropic renoval of the water of reaction, if desired, include the 40
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acid. 5 fowarRiughan iG&xchhhgst badt hout entrainer is al so conceivable, as
described for exanple in DE-Al 38 43 854, colum 2 line 18 to colum 4 |line

45, but in contradistinction to the cited reference with the abovenentioned
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gas, prefer af%gﬁ an oxygen- cont ai ning gas and nore preferably air or |ean
air as described for exanple in DE-A 38 43 843. 15 The reaction tenperature
for the ¥sterification a) is generally in the range from40 to

Stabilization may be further supported by the presence of an oxygen-containing gas,
preferably air or a mixture of air and nitrogen (lean air).

This oxygen-containing gas is preferably metered into the bottom region of a column
25 and/or into a circulatory evaporator and/or passed through and/or over the reaction
mixture.

The polymerization inhibitor (mixture) D (as indicated above) is used in a total amount
of 0.01-1% by weight, based on the esterification mixture, preferably 0.02-0.8% and
30  more preferably 0.05-0.5% by weight.

The polymerization inhibitor (mixture) D may be used for example as an aqueous
solution or as a solution in a reactant or product.

35 b) The water of reaction formed in the course of the reaction can be distilled off during
or after the esterification a), in which case this operation can be augmented by a

solvent which forms an azeotrope with water.

Useful solvents E for azeotropic removal of the water of reaction, if desired, include the
40 compounds recited above.

The esterification is preferably carried out in the presence of a solvent.



160C, preferably in the range from60 to 140C and nore preferably in the
range from RJO5%W6120C. The tenperature may renmmin constant or rise in the
course of the reaction and preferably it is raised in the course of the
reaction. In this case, the final tenpengture of the esterification is
5-30C higher than the initial tenperature. The 20 tenperature of the
esterification can be determ ned and controlled by varying the solvent

concentrat i Ofhd amédie of EGdrit ABedisXIOUZIBY% BF wERBE {?'téfeﬁbiymd%o% bYQethht 456 and

the German application un file~reference 100 63, 175. 4. a | vent is
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solvent concentration in the reaction mixture, as described in DE-A 199 41 136 and

the German application under file reference 100 63 175.4.

When a solvent is used, it can he distilled out of the reaction mixture through the
25 distillation unit added on top of the reactor.

The distillate may selectively be removed or, after condensation, fed into a phase
separation apparatus. The aqueous phase thus obtained is generally removed from the
system, while the organic phase can be fed as reflux into the distillation unit and/or

30 passed directly into the reaction zone and/or fed into a circulatory evaporator as
described in the German patent application under file reference 100 63 175.4.

When used as reflux, the organic phase can be used as described in DE-A 199 41 136
for controlling the temperature in the esterification.

35
The esterification a) can be carried out with no pressure, at superatmospheric or
reduced pressure and is preferably carried out at atmospheric pressure.

The reaction time is generally in the range from 2 to 20 hours, preferably in the range
40  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
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separated off and renoved fromthe system The (net h) acrylic aci dit

conpr i r‘eﬁ) ?&Vheocér@é@(rﬁ&h)écﬁmc Q&P 3ed %UbéMeFehy @fébﬁééé] th 90(‘)4600 BFﬁ]f&fr ably Wl th
any sotven Lf1sé(ra1othlalz|ne or o?her s{ Ib|l||z<(=3:ras n|1 grrr]wunts whléﬁ ;%m% comparache stablF%(aaﬁgn
Carbonylics here refers for example to acetone and lower aldehydes, for example

formaldehyde, acetaldehyde, crotonaldehyde, acrolein, 2-furfural, 3-furfural and

benzaldehyde.
15
Crude (meth)acrylic acid here refers to the (meth)acrylic acid mixture which is obtained
after absorption of the reaction gases of the propane/propene/acrolein or
isobutanefisobutene/methacrolein oxidation in an absorbent and subsequent removal
of the absorbent, or which is obtained by fractional condensation of the reaction gases.
20
It is obviously alsc possible to use pure (meth)acrylic acid, for example of the following
purity:
(Meth)acrylic acid 99.7 - 99.99% by weight
Acetic acid 50 - 1000 weight ppm
Propicnic 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

25 = The pure (meth)acrylic acid used is-generally stabilized with 100-300 ppm of
hydroquinone monomethyl ether or other storage stabilizers in amounts which permit



from10 to 40C and a ratio of 1:5-30 and preferably 1:10-20 for ~aqueous
phase to efFr¥%8nt, and returned into the esterification. 15 Circul ation
may be further supported by passing an inert gas, preferably an oxygen-
containing gas, nore preferably air or asgixture of air and nitrogen (lean
air) into the circulation or_through or over the reaction m xture, for
exanpl e at rcampsrapte gahilization drasrexampleythe. prre)(reethlag i peidpnaf @pabey 0. 3-0. 7

nB1nBh, basethbiized hhviRdmifEE of othBEsteddally Bmabicdrphehalsur e. The course of the
esterification a) can be nonitored by nonitoring the anount of water

carried out and/or the decrease in the car boxP/I ic acid concentration in the
reactor. 25 PHRROrgRYifisH (Mg aaylicreihognsrallyraient to (ethyaemiaaciondser ef er abl y
at | east 595%ufityds aneast 99r5% ey alzight ahd wazhtis Hdtatialiyhiecd bicaidettydicabthyr expect ed

anount of vt gng'ﬁsamﬁ@@‘ﬁﬁ%i%ﬂ%%}sby t he solvent. The end of the

reaction can etecte or romthe fact that substantially no 30
further water of reaction is renoved via the entrainer. Wien (neth)acrylic
acid i s car rihechqoeibus prepse haistilied off dutieg et esterditaticea of the wondérsater reatoved i s

det er m nabl g, ; ' ' I _19b - us phase.
The renoval Q"oa{tﬂ% ﬁgéﬁﬁia?‘ggm?‘\,{?%g’%@g@ ahg%gﬁg?@ %%;@EI 1\%/% %pﬁggﬂgggrrpl e when
the 35 (et KNEEYIATYIC acd. @and & sRpatethofh apd gnedifon g\?ﬁyﬁﬁe@-gﬁaﬁess, for

exanpl e of dinethasylicicld it cpmprises aidypraferdbdnbd elirdcteddithras extpactdrer abl y  at

| east 10:1. plré]’eFafBWiﬁf’?ﬁy'so%e%i’pscéoﬁﬂttﬁ@ésteﬂm%ﬁér?"F?rchabl-@?e\ﬁi L oHeka @ Ler
P

formed wll re e reactLon xture r t hat ract)j on of water
i s renoved ff'ioﬁ??é We4c{lgaﬁfpiaorﬁﬁ?rf°§<&§ﬂr§mqrﬁgr‘%ﬁy §f1¥'@ro FRAYSEHR PRFE Rhi ch i s

det erm ned keyxiradtenty ahditatirney inkd thelresteefipdtoped t enperat ure and beyond that no
40 neasyikes are carried out to renove the resulting water of reaction. For

I nstance, at. |east 10% wei ght of the resulting water. of reaction can
orm e in ¢ kR i De oS sEPbostas sk 56 p 0BEaS. STUEBYAAE TS oy o
pref erabl y aenlaiirg 980%0g Preddrgbly airF aBisie: Goair andanitrogene(lqanefit midthe at
Itﬁast 30%]1 b%egwamnoragﬁu@?_si oﬂ{rﬁﬁ@fe@@ﬂidﬁ ,atxtdre,aftzéﬁe)é%:@xt raYé.%'cQ'@H-gP) AHer

e end o e igatjon the reacti m re can conventi.onal |y
cooled 5 tc?"%f ra%bgdgﬁoac %’5’{5“8%‘?@?@@ Qégﬁ Fﬁﬁ”sﬁf b%\segcﬂr\ljﬁﬁf’omec%t%y be the
sane as 20he readtipamixtofst i onal |y used for azeotropic renoval of water or a
different solvent adjusted to any desired target ester concentration. In a

further enbadi nent, er tion can be stopped wth a suitable diluent G
b 0 ai | hegpise ot U AT a5 0 RO AR b iBing g Aa i whe?
pref erabl y Zarggout apd/er iheseeicane in the cebuxylieas eancentmationdn tisirga@o~ 50% and
nost preferably about 40% for
25  The reaction can be ended for example as soon as 90%, preferably at least 95% and
more preferably at least 98% of the theoretically expected amount of water has been
carried out by the solvent.

The end of the reaction can be detected for example from the fact that substantially no

30 further water of reaction is removed via the entrainer. When (meth)acrylic acid is
carried out together with the water of reaction, its fraction is determinable for example
by backtitrating an aliquot of the aqueous phase.

The remaval of the water of reaction can be dispensed with for example when the

35 (meth)acrylic acid is used in a high stoichiometric excess, for example of at least 3:1,
preferably at least 5:1 and most preferably at least 10:1. 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 volatility at the employed temperature and beyond that no

40 measures are carried out to remove the resulting water of reaction. For instance, at
least 10% by weight of the resulting water of reaction can remain in the reaction
mixture, preferably at least 20% by weight, more preferably at least 30% by weight,



exanple in aorder to reduce the viscosity. Wiat is inportant is that a
substanti al | )Fffﬁi‘ geneous solution forns after dilution. 15 This is
preferably acconplished only relatively shortly before use in the production
of the hydrogel, for exanple not nore tRgn 24 hours before, preferably not
more than 20 hours before, nore preferably not nore than 12 hours before,
even nore prE¥eRIVKR PFEfoB‘?'V#b*eéStt‘f%(th“ﬁ&h‘ ANPRPE} RPN BLEaY S ePabl y not
nore than 3 wehts before. 20 The diluent Gis selected fromthe group
consisting of water, a m xture of water with one or nore organic solvents
whi ch are solu I n r in any proportion and a mxture of water with
one or nore Chﬁ‘ﬁ%rlﬂ?ﬁ eng °&)§"epﬁ§ﬁ?ﬁ9%tﬂ”éhgf%HW 5“"“["8rcaﬁﬁﬁr?ﬁf‘\ée““ﬁ’é?'waﬁ%l’e‘jand

gl ycer ol 5 The 1&d30thehd optiarfally by byditiaracf dlsoh@&nd whighhyadr exiple sgrregssthand 25
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IS given g qy ? secondar I's. Preferred al cohols are
met hanol , AEpired targst sHahetnced nene gl ycol, glycerol, 1,2-propanediol
and 1, 3- propanedl ol. 30 d) If necessary, the reaction nixture may be

ggfogg;' Zed,ln B%n@f%m%e. tttﬁ@f)f.lnaggclsﬁ caM bdistopsdd w@noﬁlagm QlTueﬁﬁéadgrdgﬁ' coi)e(lsde
or mixt es H:% ?CO???”gﬁﬁ%{@g ”Hﬂ]%%'lgg&’ol?y ‘ﬁe@h% %9*3%%4‘9[}) more
preferably fmefm@ly%@@%zaﬁ&ﬂbvomm@mablyrﬂﬂéo%raeﬁm@bbgefaranlo%bbw 408b. gt at 35

t enper at ur eex8fpfkan ofleRIPIRILES BB VIR ot®y. 100C, preferably from 20 to 80C and
nor e preferably from30 to 60C. This can be effected by adding the

pul verul ent or granular decolorizing agent to the reaction mxture and
subsequent fWhatisimpsntaotis that gasibstagtialli@omegeneans selutivn fermstafteugihitian40 bed of
t he decalsori zing agent in the formof any desired suitable noldings. The

decol ori zi ng., of . .t h cti ' I ef esir tage in
the PP 55140 0" orRED Ssrelelnelishf Rl e he sqsgdm;zﬁef HER B gl
reacti on mi theiPiregel ot @’Fa”afﬂ‘;‘/ notypesRetBAn 24 bowrs deforatnrefsrabherat ”@ﬁreélaﬁ"\/ent
renoval . Theoread helreinotaiprefeatly hot hberth®e 13 Hoje tefile teved nidre \WasFbradly
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neutralization esire a neu i zatron rewas e) can be
i nterch#8ged in the sequence. (Meth)acrylic acid, and/or catalyst C can be
at | east paﬂthlewim@m@arsecéctddofmrhh@@:qu;emstipb@s@amfr, 4 et dheatee withnd Q)

and/ or - neut ralict alh@ Brghicbbnaflsdifib el QRN L7 AShY BRpotBnnkfy @ ol vent

and reused. ) . .
mixture of water with one or more monohydric or polyhydric aicohols, for example

methanol and glycerol. The alcohols preferably bear 1, 2 or 3 hydroxyl groups and
25 preferably have from 1 to 10 and especially up to 4 carbon atoms. Preference is given
to primary and secondary alcohols.

Preferred alcohols are methanol, ethanol, isopropanol, ethylene glycol, glycerol,
1,2-propanediol and 1,3-propanediol.

30
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
oxide, boron oxide or mixtures 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

35 temperatures of for example from 10 to 100°C, preferably from 20 to 80°C and more
preferably from 30 to 60°C.

This can be effected by adding the pulverulent or granular decolorizing agent to the
reaction mixture and subsequent filtration or by passing the reaction mixture through a

40  bed of the decolorizing agent in the form of any desired suitable moldings.

The decalorizing of the reaction mixture can be effected at any desired stage in the



For a pre- or _afterwash e) or g), the reaction mxture is treated in a wash
apparatus ik BSH6nash 1iquor, for exanple water or a 5-30% by weight,
preferably 5-20% and nore preferably 5-15% by wei ght sodi um chl ori de,

pot assi um chl ori de, amoni um 15 chl ori de,ypsodi um sul fate or amoni um sul fate
solution, preferably water or sodium chloride solution. The ratio of

reacti on m XWerkep pCasss frriexauple atdhgetage af the crydletrractioangxture ehaftereny to 1: 1,
preferably imelbén haugslizhtisnwhish oRsélGert rémBvand nore preferably in the range
from1:0.3 20 to 1:0.7. The wash or neutralization can be carried out for
exanple in a stirred container or in other conventional apparatuses, for
exanpl e i n alheoeapipndpixiureraiurbet b sitbiegiedios prewashs e) and/elrgraegralizationdy s

engi neer ing, arkinyt anesfternedshig Uprefdratiip trieosly tda hb@ralivaiess itdssoediag to Ei he
present inve LG ; action an

washi ng pr o@%@&a?'gﬁgb%ﬁ%ﬁg%g? éa}dcj)t?é '@%&K&nﬁhésgwo@g%%%@éﬁc%bed in Ul mnn's
Encycl opedia of Industrial Chemstry, 6th ed, 1999 El ectroni c Rel ease,
Chap'lt3 er]:c Li gwdethyacryiigadid] andidrcatalyisoC canAepa feastisartly-tscoeadifiom the hquehsi ce
may be for s r - :
extractions, 6%%% %?a}h%o\'we?@c')%rle s IF L%@c@@f %dé%%ﬁ rlagrgﬁnz{%%?b?g?ﬁltag,rcggﬁ %%fgn%;%%n and
pref er abl® it spvert@ndresi®drode. Preference is given to using sieve tray
colums, arrangedly or randomy packed colums, stirred vessels or

m xer-settl r I ; ! i ng
rotating i nteﬁe?r?\agﬁg grtﬁf%ﬂg?ﬁgﬁscﬁ 92;"‘?2& a%?%; @?Jggr?ﬁ’ﬂés’éetad \%ﬁaeﬁg%/lgfg&fr%?@ salts
and pr ef er ab{h 8 ¥igpl fiaugr. foEgxAseRle water o1 8r5e3Q"% o% Msiaht ieielaby $€l %and

i nhi bitors. wof@ phafesdttyeb-a%hbygyeightysddinpcidbridenlpbiassiomrabhmide, smaoeminof base
or salt {gac orfdre?%c}ilh}fl suff R85k bAhdMuR Yiiatd 8oLt bakdabl) vJa\)(er.cJ?'go{:'l_’IlgrjnA'6 41 By

way of neutralization 1), the reaction mxture which nmay optionally have
been prevvas‘ﬂl%‘?i'd&rﬁ?'q}\lﬂﬂch may still conprise small amounts of catal yst and
the main anount of excess (neth)acrylic acid can be neutralized with a

5-25% pref efdiato of edtiorPEk R I e wREIRIR R %én@raéi?%f ¥ rifdIRdm AL RHP 1

solution of a pase, for exanpl e, alkali al of .al kalipe earth net

oxi des, hydrUﬁ%&%@!’ '”éﬁ? FE194t 6‘%‘%%%9'385&%‘? preﬁ?r@F@r”éE]ejaﬁQﬁjgﬂﬂsL@hdi um
hydr oxi d&0 sofoutt®.én, aqueous potassi um hydroxi de sol ution, sodium

bi car bonat e, sodi um car bonat e, potassi um bi carbonate, cal ci um hydroxi de,

mlk of Ii a ni a S,__ammoni a_water 0 ot assi um car bonate, to.which
Sol Ut fon 5 THONES UeOReIzsHOR 6 i FarPPHHEr SEBRAE 11 BANER Gaier Fifron um
chl ori de or diberromeeitiomakappasatesasaior epamplaat b golvaneorisseixeaskitier, apmaratus.
preferably with agueous sodi um hydroxi de solution or aqueous sodi um

hydr oxi dfs' sodi.um chl oride solution. The e :
In terms of process engineering, any wash or neutralization in the process according to

the present invention can be carried out using conventional extraction and washing
processes and apparatuses, for example those described in Ulimann’'s Encyclopedia of
Industrial Chemistry, 6th ed, 1999 Electronic Release, Chapter: Liquid — Liquid
Extraction — Apparatus. For example, the choice may be for single- or multi-staged,

30 preferably single-staged, extractions, and also for those in cocurrent or countercurrent
mode and preferably in countercurrent mode.

Preference is given to using sieve tray columns, arrangedly or randomly packed
columns, stirred vessels or mixer-settler apparatuses and also pulsed columns or
35 columns having rotating internals.

The prewash e) is preferably used whenever metal salts and preferably copper or
copper salts are {concomitantly) used as inhibitors.

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



degree of neutralization is preferably in the range from5 to 60 nol %
preferably PR 546 range from 10 to 40 npot% nore preferably in the range
from20 to 30 nol % based on the acid-functional nononmers. This
neutralization can take place before andjor during 15 the pol ynerization,
preferably before the polynerization. 8 her preferred degree of

neut r al i zat Bymwayofinautralizatiemiydhé remtisrmnmureormimnn% optior@llphafechedn y 55- 80
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42 The dist 'é rln%Hch'ge @lthé)%%rm?e %tl&g%@%@or@ heﬁ:gj %"?é} a s{e‘? ed for

exanple in stlrre eating a I'n erna eatlng
coi |l s under d?@ﬁ?ﬁ@éﬂe'ﬁﬁ%@%@”e for exanpl e at 20- 700 nbar, preferably 30-500
nbar andonore preferably 50-150 nmbar 5 and 40-80C. It will be appreciated

that the di shbibal kOREath SUchD Wy BEPARRLIBNSHIL f o bRbAENS et MhPrice

thin-fil mevaporator
pref erably W3l Crﬁﬂdéspferﬁéb’yt‘%%lfaﬂgﬁ?ﬁ%mgﬁﬁﬁﬁét%sanﬂﬁﬂ%wr‘%ﬂﬂéed pressure,

f or exanpl e padferaBly 4.5-10. The heat of neutralization is preferably removed by cocling the
vessel with the aid of internal cooling coils or via jacketed cooling.
25
The ratio of reaction mixture to neutralizing liquor is generally in the range from 1:0.1 to
1:1, preferably in the range from 1:0.2 to 1:0.8 and more preferably in the range from
1.0.3t0 1:0.7.

30  With regard to the apparatus, the above statements apply.

h) When the reaction mixture comprises a solvent, it may be substantially removed by

distiliation. Preferably, any solvent present is removed from the reaction mixture after

washing and/or neutralization, but if desired this may also be done prior to the wash or
35 neutralization.

For this, the reaction mixture is admixed with an amount of storage stabilizer,
preferably hydrogquinone monomethyl ether, such that, after removal of the solvent,
. 100-500, preferably 200-500 and more preferably 200-400 ppm thereof are comprised
40 in the target ester (residue). But instead of hydroquinone monomethyl ether it is also
possible to use the above-described sterically hindered phenols preferably alone or
mixed with other stabilizers.



10. 700 nbar, preferably 30-500 nbar and nore preferably 50-150 nbar and
40-80C. An iAfe?®14§as, preferably an oxygen-containing gas, nmore preferably
air or a mxture of air and nitrogen (lean air) nay preferably be
introduced into the distillation appar a;gg, for exanple 0.1-1, preferably
0.2-0.8 and nore preferably 0.3-0.7 nB1 , based on the 15 volune of the
reaction m xture. The residual solvent content of the residue is generally

bel ow 5% by TweidEiliativieremeuA Rk the rlaikahi6uANEF S8Rt RIctbetea®bneximpidiny Wei ght
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addi ti on t o ferexamplg @t 20800 mpar. greferablyaid-eff) mbar gnst merg prefefatly $Qri s mbekt er
whi ch stil | apamprgoses smal |l amounts of solvent, is heated to 50-90C and

preferably 80-90C and the renai ni ng anounts of solvent are renoved wth a
suitable gas in a suitable aptﬂarat us. There are circunstances where a vacuum

can be appl illedl bg appisseted thatthg distiiatien cap atsepResmplisheddn gifalipgimegruses
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packi ng. Preferred trays include bubble trays, sieve trays, valve trays,

Thor mann tr : r 3 jol i ngs

are those o HIEEe bR tbeR Shnatnalile RoRLFeiiisaf WTBIERES TOP

Intal ox sadd@eédd nftFpgepdlean @irymay preferaglyRe INURMICAE intp esdisfiiptienampRar@us.s a

falling-fil ror dxampld 0.0, prefeviaply-0f 2-018 andapoereaireierablyol. 3€Xanmphéh coasedwa the
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e.

40 for exanpl eful gases i nclude gases which are inert under the
stripping conditions, preferably PF 55146 43 oxygen-contai ning gases, nore
pref erabl y dihe residudl sbivertonfenhiofthanekidiiet is ggeerally below &% by weight\ateferablypor ,

especi al |y s ByOaRaRoW irklrdby R.IUPEPwaERNRK 81k d@uialor 00C.  The Strippi ng

gas rate is for exanple 1n the range fr 0 20, nore preferably inthe 5
range from 10 to 20 and nost preferably in the range from 10 to 15 nB81n8h,
based 0120 t Hidneveinowe sdlvarhis condensedrand preferably lelisedbcessary, the ester can be
subjected to a filtration j) at any stage of the workup process, preferably
after washi r]?/ neutralization and an

, % ?ff cted solvent .renmpval , in. ﬁo or der
that preci pilt AEEET Pt SAVesE SWRPPG ORRAIAR Y ARG SEFIER b g e P LB mmy be
renoved. | n ditfeotigtdiatiohl e enbodi nent, the esterification a) of al koxyl at ed
glycol with

25  For this, the target ester, which still comprises small amounts of solvent, is heated to
50-90°C and preferably 80—-90°C and the remaining amounts of solvent are removed
with a suitable gas in a suitable apparatus. There are circumstances where a vacuum

can be applied in support, if desired.

30 Examples of useful apparatuses include columns of conventional design which contain
conventional internals, for example trays, dumped packing or structured packing,
preferably dumped packing. Useful column internals include in principle all common
internals, for example trays, arranged packing and/or random packing. Preferred trays
include bubble trays, sieve trays, valve trays, Thormann trays and/or dual-flow trays,

35 while preferred dumped packings are those of rings, coils, saddies, Raschig, intos or
Pall rings, barrel or Intalox saddles, Top-Pak, etc. or braids.

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

40  for example.

Useful gases include gases which are inert under the stripping conditions, preferably



(meth)acryli.c acid in the presence of at |east one esterification catalyst C
and of at least_ 15 one polynerization inhibitor Dis carried out in a nolar
excess of atPi®¥f 10:1, as indicated above, without a sol vent capabl e of
formng an azeotrope with water. In a preferred enbodi nent the excess
(meth)acrylic acid is preferably substanghal ly not renoved, ie only that
fraction of (meth)acrylic acid is renoved fromthe reaction m xture 20 that
i s det er ni nEKYSEN-EFBAINIHH 48PS, MPrapraferably i Byegutesmi air andméroggndleBegbhd t hat
No measur esrafaerGAapbi, esbaitlily kach gaaeéavHidrehaardee) préheatel td,50f @0 °exanpl e no
distillative, rectificative, extractive (washing for exanple), absorptive
(for exanple passing through activated carbon or_through i on exchangers)
and/ or cheni Q¥IStiRRiIasate i forexamelegn e rapge frRe TrFbRiAre ereigrebly i the

epoxi des sar easgd frorad 000 20 aA8 midseptdraibly irf hewmgehfrdrh a0 ¢ore s RyPaethybasedati d i n

the reaction,a MEG%P% r@ﬁfﬂ%\ﬁ‘?ﬂixfu&ﬂm it is preferably not nore than 75% by

wei ght, nore preferably not nore than 50% by weight, even nore preferably
not nore than 25% by wei ght, especially not nore than 10% by wei ght and
nost pr ef er abhecessdry ntbe estehean bé/sihjectesd tphd filtrbtisejjl aamyt dhage36f therabikuacr yl i ¢

acid in the [ ] | gggéf{&%e% A cul arl
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m xture thatremsvetbt erm ned by the volatility at the enployed tenperature.
This can preferably be prevented by substantially conplete condensation. 35

Furthernore, the esterification catalyst C used is |ikew se substantially
left in the INREILES IW?@B‘%‘E‘F’”‘F ﬁtéf'fﬁﬂf' %)?qé’hﬁodylﬂt& Ob‘f"%'f he reaction
m xt ur e t hugmeti)acrplacbdaid inghe pessencebdiyat &ast dite ¢éderificalidn vajalg$t Kanl of atfleast
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t .| edst 45 of KO The, aci.d nunber_1s nore preferably in
the range f r'Bqﬁégg?Bo@O@h%tmvegF %?P@E’E?D?CVWPH“Q ﬁ%a?%iﬁ’@ef“fnarwai%‘ to 50 ngy of
KO g. PF 55146 44 Any pre- or afterwash e) or g) is preferably onitted;
nerely a filjhghifeRedbRPobinemthelceseMttDabryi®add® preRedbIPEIRartiENEn&an
subsequent |y be d%l. ut ﬁd I n Sttefﬁ% Og) @1 i ch.Cﬁ?se |t P ﬁieef er aerx.
converted w THCHS 'Hl y $al frac r_.("'p“a %‘?'VQBI%?' IF {H Ve o e EegCtatdm g ogel .
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of matter conpri Sing . . . .

rectificative; extractive (washing for example), absorptive (for example passing through

activated carbon or through ion exchangers) and/or chemical steps such as scavenging

of the carboxylic acid with epoxides are carried out.

25

The extent to which the (meth)acrylic acid in the reaction mixture is removed from it is

preferably not more than 75% by weight, more preferabty not more than 50% by

weight, even more preferably not more than 25% by weight, especially not more than

10% by weight and most preferably not more than 5% by weight, based on the

30 (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

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.

35

Furthermore, the esterification catalyst C used is likewise substantially left in the

reaction mixture.

The DIN EN 3682 acid number of the reaction mixture thus obtainable is preferably at
40 least 25 mg of KOH/g of reaction mixture, more preferably at least 35 mg of KOH/g,

even more preferably at least 45 mg of KOH/g. The acid number is mere preferably in

the range from 25 to 80 and most preferably in the range from 35 to 50 mg of KOH/g.



- at least one ester F obtainable by one of the esterification processes
descri bed do%i4615 - (meth)acrylic acid and - diluent G The conposition
of matter of the present invention may further conprise 20 - esterification
catalyst O in protonated or unprotonated fiorm - polynerization inhibitor D
and also - optionally solvent Eif used in the esterification. The
conposition of matter nmay optionally have been neutralized and have a pH as

25 cited aboygy graderaffelwasitanr yihR HrereRps) Gmi&@d;%er@l?y_té ﬁifratﬁ@xsst@@ﬁgan be

neutralized, at. ‘?east a portion of the “(meth)acrylic acid has been
converted i ne85PHeir water-soluble alkali metal, alkaline earth netal or
ammoni um salts. 30 A preferred conposition of matter conprises ester Fin a

fractionsfr orneqeaa{@ohon&@% 83h y@sementlmé@nm@aﬁregteb!? ifh waoiaShQasS@/msp 20% even
epeci F1 cal | sPPEGRR Ve TR EnogRr o A rEf RN W8 shB 6 g pvarangne
nmor e pr ef er dbingy predergblycbigynewtsaliped in agtap fl.nore preferably 1-25% especially

2-15% and specifically from3%to 8% or 4-6% by weight, - esterification
catal yst C 0-10% i ght e preferably 0.02-5% even 40 nore
preferably O.ht%o-r ?@%ﬁ%gﬁggg)hp aﬁﬁé) |§§bbét£e?r¥.| ly 0.1-1% by wei ght,

pol ymerit®ation inhibitor D at 0-5% by weight, nore preferably 0.01-1.0%

even nore priRfmesdt ihvenir OrtH&pronsaes tahpositbriSintatkeYeamgrismeci fical Iy
0. 075-0. 25% PF 55146 45 by weight, - solvent E at 0-10% by wei ght, nore

preferably 0-5% by wei ght, even nore preferably 0.05-1.5% by wei ght and
especi al | y 0. 1- catdeashpneesight obtginaple ieoneefdhe setetifination peocesanstdssalibeds
al ways 100% by wsioggbt, and also 5 - optionally diluent G ad 100% by wei ght.

The reac1t5i on ng*%@%?ﬁ@égwa%e by the above process and conpositions of
y

matter accordin pr'esent invention can find use 10 - as a
free-radical- cr EPRer of water - absor bi ng hydrogels, - as a starting
mat eri al for producing polynmer dispersions, as a starting material for

produci ng pohA YRGS of AEREPSHS thEY BeQ8!ifVention may further comprise

20 - esterification catalyst = in protonated or unprotonated form,
- polymerization inhibitor D and also
- optionally solvent E if used in the esterification.

The composition of matter imay optionally have been neutralized and have a pH as
25 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
earth metal or ammonium saits.

30
A preferred composition of maiter comprises

- ester F in a fraction from 0.1% to 40% by weight, more preferably from 0.5% to
20%, even more preferably from 1% to 10%, especially from 2% to 5% and
35 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 8% or
4-6% by weight,
- esterification catalyst C at 0-10% by weight, more preferably 0.02-5%, even
40 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%



- as a paint raw material or as a cenent additive. 15 Conpositions of matter
accordi ng t oPE§814f esent invention which are particularly useful as radical
crosslinkers of water-absorbing hydrogels have a solubility in distilled
water at 25C of not less than 0.5% by wejght, preferably not |less than 1%
by weight, nore preferably not |ess than 2% by wei ght, even nore preferably
not | ess than 5%byembtwei ght, particularly preferably not |ess than 10% by

}Nei gh:h even. mor golpérERaabl 0% DY tweide SholelRefePAbip 61596y @brgh@edereﬁufa_feci ?! |y not
ess an o by | : r : I oSt ef. ation,

I ncl udi ng wor kupp\é\e??ergglg’tohdg%o?"?%\ﬁ%géﬂ aq‘%r%@?%'%@é?jf]?oggr%tgggvr’?@ € ‘?"Lhethrgeact I on
m xture fromf) 8roviseriest the syng tealis aays 108 y)wejght. and alsen b) is omitted,
the reactson- m xbptighaflly Gilled) G aipT00ebpdigked optional ly with additional
nonoet hyl eni cal | y unsaturat ed conmpounds N whi ch bear no acid groups but are
copol yneri zable with the hydrophilic nononmers M and can then be pol ynerized
in the preséhReagtionhixiaas pbiginabley tbapbove Rrosgssrand caRPosiieNoPANAtLrat | east
one grafti ngadvaseng lo the piysepringentioh ean fikgasdi ng hydrogels. 30 It nmay be
preferable 1) to postcrosslink the reaction m xture of k). 35 Useful
hydrophilic nonomers Mfaor preparing k) these highly swellable hydrophilic
hydr ogel 30 i ntl ud@s pdieedRaifp GEOSBENKES OEB{B@[TPBS%P'”S&W@BBH’ pol yneri zati on, such
as acrylic aci dasastdriveg yhtetiabfor prodetih@polyimecdiagpérdions- chl or oacryl i c aci d,

crotonic acid, i ' | ' ' ' ' cid,
vi nyl phosphoni cng%:?c??a% @??r|§€€°§?ﬁgaaﬁﬂggswan 19 rslqéieéﬂ ﬁ@?&ééaci d, itaconic
aci d, citraconic2a@R#NtEAARTIECAci d, gl utaconic acid, 40 aconitic acid,

al Iyl sul foni € achsa cetehtadditie. acryl ate, sul fonethacryl ate, sul fopropyl
acryl ateqgsul fopropyl nethacrylate, 2-hydroxy-3-acryl oyl oxypropyl sul fonic

acid, 2-hydroxy-3-nethacryl oyl oxypropyl sul fonic acid, .allyiphosphonic acid,
styrenesul f oﬁp@%ﬁfﬂt‘%l 6“34%" ag‘a’@¥8? &%W‘FW ﬁﬁg'fioﬁ"gl'm?rﬁr éﬁ"f%é'ﬁl“fs%frc"” c
aci d, 2-acrybharadita roaslinkerisof sptanabsphogdtydrigelsdwivd aautlibditsio distdled waterdes,

hydr oxyal kyl €546} naiVesfikaR @:5%0 by WGMR| Refefil it MRS IR by tafibAES -
These npnomers Furi hernore

can be used algne or. m xed wth each other.
wnt ot - S0l Ul B GKPLEF e 2ThEw g Ese1 ot PIEPY LAHIRTS MRS Sbbr i de.
Pr ef er r e20 hyweigphipbiticulaty preferablginet lessibanri@se oy weigbt, Eeemunoee pMefanablpndtd 15
less than 20% by weight and especially not less than 30% by weight.

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,

25 when b) is omitted, the reaction mixture from a), can be admixed optionally with
additional monoethylenically unsaturated compounds N which bear no acid groups but
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.

30
It may be preferabie

l) to postcrossiink the reaction mixture of k).

35  Useful hydrophilic monomers M for preparing k) these highly sweliable hydrophilic
hydroge!s include for example acids capable of addition polymerization, such as acrylic
acid, methacrylic acid, ethacrylic acid, a-chloroacrylic acid, crotonic acid, maleic acid,
maleic anhydride, vinylsulfonic acid, vinylphosphonic acid, maleic acid, maleic
anhydride, fumaric acid, itaconic acid, citraconic acid, mesaconic acid, glutaconic acid,

40  aconitic acid, allylsulfonic acid, sulfoethyl acrylate, sulfomethacrylate, sulfopropyl
acrylate, sulfopropyl methacrylate, 2-hydroxy-3-acryloyloxypropylsulfonic acid,
2-hydroxy-3-methacryloyloxypropylsulfonic acid, allylphosphonic acid, styrenesulfonic



20 25 R3 is hydrogen, nethyl or ethyl, R4, is -COOR6, a sul fonyl group, a
phosphonyl m(‘]:Trou"‘g();‘, a (C -&)-al kanol -esterified phosphonyl group or a group
of the for 460 3C CH3 R7 H H2 R5 'is hydrogen, nmethyl, ethyl or a
carboxyl group, R6 is hydrogen, am no or hydroxy-(C -C4)-alkyl and R7 is a
sul fonyl group, a phosphonyl group or a ggrboxyl group. Exanpl es of

(C -C4)-al kanol s are nethanol, ethanol propanol and n-butanol .

Parti cul ar | yBcjsk ézfaéﬂf@ﬁ'dﬁg?dWBWHiPFQR?”ﬁﬁ-H@ﬁ’@r%?'daPeacé)dﬁ"yldPt,Q -methylPEgRaNget hacr yl i c
acid, espeghakphoricCaoid Bed aled theirlamiags, inyu@Ry4ik eelctd &% ahinocana@osiensi bl e

oot o gt AP BRRPY SRR e WSRO RIS M R0

bear an acid grou are copol'ynmeri za earing acid
groups. Such %nﬁwm%‘ofen‘ﬁ?tﬁﬂéo'\“@? Nsvinyignides gad alse; dirlyldHRefMHAMMANELN of

nonoet hylseniahédridy. Preteatedr et egbhitia nomoyers aaioctpouhds oftkafghaiad® acryl am de,
met hacryl am de and N-vinyl formam de, N-vinyl acetam de, N-nethylvinyl-

acetam de, acrylonitrile and nethacrylonitrile. Exanples of further suitable
conmpounds M vi Mt esters of saturated C- to C4-carboxylic acids such as
vinyl formatey_viAyl acetate or vinyl propionate, alkyl vinyl ethers having
at least 2 ca atonms in the alkyl group, for exanple ethyl vinyl ether
or butyl ving ethey, esters of nonoethylenically 35 unsaturated C3- to

C6- carboxylic acids, for exanple esters of nonohydric C - to G 6- alcohols
and acrylic acid, nmethacrylic acid or nmaleic acid, nonoesters of maleic
acid, PF 55146 47 for exanple nethyl hydrogen naleate, N-vinyllactans such
as N-vinyl pyrrolidone or N vinylcaprolactam acrylic and nethacrylic esters
of al kox{}q ated nonohydric saturated alcohols, for exanple of alcohols

havi ng fromRY0 tie hgdrogem bethgtopethyhhi ch have been reacted with from2 to
200 ol of Qﬁ‘hy||§0(§0@ﬂed§s@%&fro@5 cyoaﬂo@, ﬁorﬂt}(@@ﬁppﬂc U@J)-"an@hoﬁes?ér%ﬁm and

al so nonoacrylic_est ers of polyethylene gl ycol
or pol ypropyl eneptb"\SQﬁ?ﬂyl grtng °ﬁﬁ|95?ul}§3'§% N)I% of the polyal kyl ene gl ycol s

being wup to 2000, for exanple. Further sui tabl e nononers are styrene and
al kyl - substltu td”enes such as ethylstyrene or tert-butylstyrene. 10
These m)nomer)w & 3a(ﬂ7d groups may al so be used in mxture wth other

15

R® is hydrogen, methyl, ethyi or a carboxyl group,
R® is hydrogen, amino or hydroxy-(C4-C,)-alkyl and
R’ is a sulfonyl group, a phosphonyl group or a carboxy! group.

20
Examples of (C4-C,)-alkanols are methanol, ethanol, n-propancl and n-butanoi. A
Particularly preferred hydrophilic monomers are acrylic acid and methacrylic acid,
especially acrylic acid.

25

To optimize properties, 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 acids, for example

30 acrylamide, methacrylamide and N-vinylformamide, N-vinylacetamide, N-methylvinyl-
acetamide, acrylonitrile and methacrylonitrile. Examples of further suitable compounds
are vinyl esters of saturated C,- to C,-carboxylic acids such as vinyl formate, vinyl
acetate or vinyl propionate, alkyl vinyl ethers having at least 2 carbon atoms in the alkyl
group, for example ethyl vinyl ether or butyl vinyl ether, esters of monoethylenically

35 unsaturated Cs;- to Ce-carboxyiic acids, for example esters of monohydric Cy- to Cqg-
alcohols and acrylic acid, methacrylic acid or maleic acid, monoesters of maleic acid,



nononers, for exanple m xtures of vinyl acetate and 2-hydroxyethyl acryl ate
in any propBFﬁﬁb‘;? These nononers without acid groups are added to the
reaction mxture in anounts within the range fromO0 to 50% by wei ght,
preferably | ess than 20% by weight. 15 Thg crosslinked (co)pol yners
preferably consist of acid-functional nonoethylenically unsaturated
mononer s whi fohexampie opgthyb hrdrogemmateats INr¢nyliaditams syich e iN-vinyiRyr¢lidaee af Nor

arm?ﬂl um S?I \E.ﬁ;rlérﬁfr@éﬁaﬁ.r aafyﬁcﬁéndo,ﬁbmewyhaaété.@,rbfan@xﬂéteenm&nl;»andfﬁtmatedbaz ed

on eir 0 n ni.c I (0]

not bear aci %’ me ‘g{ &prthrTq a?cpba%&%vugﬂ%oﬁgpn %’H gtgngf“%lnﬁ’eﬁ reyl I C

aci d (co) pol r;eﬁﬁheg wstbdt%& tg 29 makefihylenedox ws:sem@n%omp%é@we of
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der techni schret® @QQrﬁOéeX%Pla fSlZ't?(.f}@ mphemersaie styraieanaiky-sulsliyied

hydr ogel s whétglanas sushdsséthastylene or easbitplsiyrgheaddi tion  pol yneri zation or
copol yneri zation of acid-functional nonoethylenically unsaturated nononers
Mor salts thereof. 30 The polyners obtainable are notable for an inproved
saponi fi t&t i Bmﬁslemm%mthwt@cwommev 8ise beMepa i HPHesdth ot starti ng

pol ymer is tmenasraers\Wol Bxample shictueRf ivilgedcetaAd dngd Cafyaroxbétyydieryiate imanyf t er

the_{reat e pashsTARSL M EtheRllih S blold 4 Dol 15 dRIBERBMES, L Ne

crosslinker sol vents
are sol vent sa‘?ﬂﬁlﬂfﬁﬁwgt}'ﬂélﬂ%l’ﬂ"igﬁl ogn QJEP $lye by aveight, é?’f-‘ﬂ‘?@bl)(/\}ﬁ%tr‘taﬁ@o{? By weight
polymer or wth the postcrosslinker. Preference is given to such solvents

whi ch doy };ﬁée%gslmﬁ&?mogﬁi r¥loldlorab BhaLt RGP ATRA Bbnddityledi ity

postcross I nker to an an 95%

more pref er aBISAtyRed "Emﬁ‘e@%‘@’ﬁ H(ﬁ‘alé"s petanally Qeerh@p%’ft%d Wpd%egglkg%neta lor
Post cr ossl i n&mmgniun saltd béfore ngafigr pobjnmreﬁmmdyofmcmed wepight Bbsdd amthegb t o

250C, PF 551g gauwél h?éﬂﬁ&h@étlh%erﬁ&‘l@Q:ﬁgétal%‘?ecfmﬁﬁorﬂél%f %ﬁy @ttbefa 100 to

180C. The sur ace” postcrosslinking solution is pre er y app |e by
spraying thedB8PYmer in suitable spray mixers. After spraying, the polymer
powder i%OthermaI ly dried, and the crosslinking reaction can take place not

only before r%b§&|oﬂufebﬂgg éﬂb%éy M'(H@trﬂé&’r{}l%tdc%‘(coﬁo?yfn?é@%‘?ya% Ii§ abiby en to

spraying a sol t| on n_m-xer |

oy g ot SirerpERortenf s RN e o hed DRSERER) eTEP S MADTA

m xers, SHUGHownrss@fos emmﬁmwAL&uperabspebeandwer Tedhewology's &ilblBachimizise
fluidi zed beghdlhYetraham, Wiley-VCH, 1998 or Markus Frank “Superabsorbents” in Ullmann's

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
monomers M or saits thereof.

30
The polymers obtainable are notable for an improved saponification index (VSI).

In the postcrosslinking process, the starting polymer is treated with a postcrossiinker
and preferably during or after the treatment postcrosslinked and dried by raising the

35 temperature, the crosslinker preferably being comprised 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
chemically with the starting polymer or with the postcrosslinker to an extent of more
than 90%, preferably more than 85%, more preferably more than 99% and especially

40  more than 99.5%.

Postcrosslinking 1) and drying m) is preferably carried out at from 30 to 250°C,



The drying operation can take place in the m xer itself, by heating of the
shel | or by PA85M6owi ng in hot air. Also suitable is a downstreamdryer such
as for exanple a shelf dryer, a rotary tube oven or a heatable screw. But it
is al so possible to utilize an azeotroplg dIStI||atI0n as drying technique,
for exanple. The preferred residence ti md this tenperature in the
reaction m mpeciallycﬁsofmomsartde'hw/pﬁé}enably ailfrdmﬂﬂﬂetoplﬁefcer'l&ielsurfabel ow 30 mn.

15 Pref er engci fodlily i pRAKLDH IR poffncHiFSb1aBi 2Rk er
|
acryl o bt BTSN ESpRAN cpolBplichde W@M o5, Ga¥ R FOREFKER | on

usi ng a pol yéamtmhloanakeq:tldn;el lmilonhyldeiorelbsaalsm dtred) the ddjircpbpearatiss Praeference 20
Pref erenge lig N ffisdrly ]ﬁygfgom.eﬁs&ﬁs%ra@'eﬁk%m reBGiRIARES I d nRng BndBhHRY
conpri si ng di ca g EGC %%E’ ﬂl(\ uents g pzscﬂaratlo
of 0.1-20% l)'?”%‘éﬁ%’l‘?{’ A3 ©xagip, lr°<ﬂ'99ym6‘e§-v %6?“\%@ AdBpresnSH ss of
t he starti ngnipelsyamBROGESSAI.. 1146 meredver eisocposssblgrta/esﬁ fwdigert bepdnyemssses
wherein the radical crosslinker is used in a dose of 0.01-5.0% by wei ght,
preferably 0.02-3. 0% ht re. referably 0. 03-

especi al |y og=Ayngopg %Ho%ﬁ%% ake RICP 1 e SHeY. sl cky '3?3?39/o°%€'\é\ﬁ8m@ﬂ'g°yoased on
t he st artl nglpaihy rehot aBOAFSD suitabde Brat downstneainadntyexissioh ps d‘mledamptacﬂ stredfr s

prepared by Rfoth Eiuﬁl{%ﬁo?%shem g&eﬁdsethﬂg‘as%%sé uﬁﬁzr ase in

hygi ene articles er] al non or the use of
o ovenent FSREPEARIGIPT Fo RIS RabTare forSors 1bs ngq%rr Shsabg e
t hermal | y cribissémpérahire indbe yeestisn magpec dokt ip befovp@d mirsarhohorevprefaratites. 35
The highly syl aphen hydrophilic hydrogels to be used (starting pol ymers)
are in 4 articular polyners of (co)polynerized hydrophilic nmononers M graft
(co)polynmers of one or nore hydrophilic nononmers Mon a suitable grafting
base L, crod¥efendnee is gigen td the@bove progessies ethieesis therstarting palymer sdupalgmerimabl e
ﬁf OIswel : i ng ddﬁ,{(@%@%% ﬂdlyé'cﬂ@atefé?srpeéxglhﬁ‘é( aalpﬂnen@ae@ncdféidz Bﬁé w@%c dnzltéese |
ydrogel s ar no scribed for exanple
LSS 200 MRy bt pomerizaion vaitg ny isudtsl sy Vel napidiatssh 46

010, DE-A- 43’321148|34$SIHDEFA- 40 20 780, DE-A-40 15 085, PF 55146 49 DE- A-39 17
846, DE-o/ 38 07289, DE-A- 35 33337, DE-A-35 03458, DE-A-42 44548, DE-A-42 19

607, DE-A-40Q,21847, .DE- A- 261, DE- -35. 086 172, DE-A-30 28
043, DE-A- 4% b e iggvan hﬁg’«gﬂesgﬁ -%feﬁ‘]s‘é%%m"’%"%‘ %l%%‘%?%mp”s'"g
radical crosshnkers ie the ester F, and diluents G in a ratio of 0.1-20% by weight and
especially 0.5-10% by weight based on the mass of the starting polymer is used.

25 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
the starting polymer.

30 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 also for the use of an abovementioned composition of matter for
producing crosslinked or thermally crosslinkable polymers, especially in paints and
varnishes.

35
The highly swellable hydrophilic hydrogels to be used (starting polymers) are in
particular polymers of (co)polymerized hydrophilic monomers M, graft (co)polymers of
one or more hydrophilic monomers M on a suitable grafting base L, crosslinked
cellulose or starch ethers or natural products capable of swelling in aqueous fluids, for

40 example guar derivatives. These hydrogels are known to one skilled in the art and are
described for example in US-4 286 082, DE-C-27 06 135, US-4 340 706,

DE-C-37 13 601, DE-C-28 40 010, DE-A-43 44 548, DE-A-40 20 780, DE-A-40 15 085,



EP- A-0 312 952, EP-A-0 205874, EP-A-0 499774, DE-A 26 12846, DE-A-40 20780,
5 EP-A-0 20FF46US-5 145 906, EP-A-0 530 438, EP-A-0 670 073, US-4 057
521, US-4 062 817, US-4 525 527, US-4 295 987, US-5 011 892, US-4 076 663
or US-4 931 497. Al so of particular sui %@bi lity are highly swell able
hydrogel s froma nmanufacturing operation” as described in WO 01/38402 and
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25
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 obtained by free-radical polymerization using a polyfunctional

30 ethylenically unsaturated radicai crosslinker and formed using a water-soiuble silicate
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
35 preferred hydrogels are the kneader polymers described in WO 01/38402 and the

polyacrylate-based organic/inorganic hybrid hydrogels described in DE 198 545 75.

The substances prepared according to the present invention, which are useful as
radical crosslinkers in hydrogels, can be used alone or in combination with other

40  crosslinkers, for example internal or surface crosslinkers, for example the following:

Suitable further crosslinkers are in particular methylenebisacrylamide, methylene-
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di acryl ate, P 65tedi ol di met hacryl ate, ethylene glycol diacrylate, ethylene
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prepared accor I'nventi on cal crosslinker. 30
The wat er - absorblng polynmer is preferably a polyneric acrylic acid or a
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to be used a
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tot al of all ester conponents to be bel ow 2% by wei ght and preferably bel ow
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0y oo 5oy AT ALABA YR A0 E LISk BiapiED e 0

the additi orP‘}ﬁBT‘W?QetP t'%’a?"eéﬁ"tl"h"e&'&&'ééﬁé radigal ¢resgbnkebnduct ed as a gel
pol ymeri zation. It involves, as stated above, dilute,

30 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.
Preference is given to polymers which comprise crosslinking comonomers (0.001-

10 mol%}), but very particular preference is given to polymers which were obtained by
free-radical polymerization and where a polyfunctional ethylenically unsaturated radical

35 crosslinker was used. The inventive ester mixtures preferably permit each ester
component F; to be used at less than 2% by weight and preferably 1% by weight based
on the total amount of the monomers. It is particutarly preferable for the sum total of all
ester components to be below 2% by weight and preferably below 1% by weight.

.40  The highly swellable hydrophilic hydrogels are preparable by addition polymerization
processes known per se. Preference is given to the addition polymerization in aqueous
solution conducted as a gel pelymerization. It involves, as stated above, dilute,



PF 55146 51 preferably aqueous and nore preferably 15-50% by wei ght
aqueous, solutions of one or nore hydrophilic nononers and optionally of a
suitabl e gr &% PAlf®ase L being polynerized in the presence of a
free-radical initiator by utilizing the Tromrsdorff- Norrish effect
(Makromol . Chem 1, 169 (1947)) preferablgy without nechanical mxing. 5 The
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neutralizing agents can be used, preferably alkali metal hydroxides, alkali metal oxides
or the corresponding alkali m=tal carbonates, but more preferably sodium hydroxide,
sodium carbonate and sodium bicarbonate. When sodium hydroxide is used, it is
particularly preferable to use ihe grade obtainable by membrane electrolysis.
30
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
~ sprayed on, scattered on or poured on and then carefully mixed in. The gel mass
35 obtained can then be repeatedly passed through the meat grinder for homogenization.
~ The neutralized gel mass is then dried with a beit or can dryer until the residual
moisture content is preferably below 10% by weight and especially below 5% by
weight.

40  The addition polymerization as such can also be carried out by any other process
described in the literature  More particularly, the neutralization of the acrylic acid can
also be carried out prior to the polymerization, as described above in step f).



wei ght. 40 The addition polynerization as such can also be carried out by
any ot her prRict®&W#6 described in the literature, Mre particularly, the
neutralization of the acrylic acid can also be carried out prior to the
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The present invention further provides crosslinked hydrogels which comprise at least
one hydrophilic monomer M in copolymerized form and have been crosslinked using an

30 ester F of polyot with (meth)acrytic acid. The ester can be prepared in a manner
according to the present invention or in a prior art manner and is preferably prepared in
a manner according to the present invention.

Usefui esters F include compounds as described above.
35
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
preferably above 10, especially 11, 12, 13, 14, 15, 16, 18, 20, 22, 24, or higher, more
preferably 25, especiaily 26, 27, 28, 29, even more preferably 30, 31, 32, 33, 34, 35,
40 36, 37, 38, 39, 40, 41, 42, 43, 44, 45 or higher.

The AUL 0.7 psi value [g/g] of the hydrogel-forming polymers according to the present



35 The CRC value [g/g] of the hydrogel-form ng polynmers according to the
present i nPEMBS14A6 can be neasured by the nethods indicated in the
description and is preferably above 10, especially 11, 12, 13, 14, 15, 16,
18, 20, 22, 24, or higher, nore preferap‘gy 25, especially 26, 27, 28, 29,
even nore preferably 30, 31, 32, 33, 34,35, 40 36, 37, 38, 39, 40, 41, 42,
43, 44, 45 avehiighean belinealtkd By thepaethudd indichigddn thef deisheptiongractgeid-i§ or m ng
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ppm or | ess. n LAl f osslinkers ar ed in the mxture,
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especially 7.5 ppm, 7 ppm, 6.5 ppm, 6 ppm, 5.5 ppm or less, even more preferably less

than 5 ppm, especially 4.5 ppm, 4 ppm, 3.5 ppm or less. When a plurality of

crosslinkers are used in the mixture, these maximumn values relate to each individual

25 crosslinker in the mixture.

Deployment and use of the hydrogel-forming polymers according to the present
invention

30 The present invention further relates to the use of the abovementioned hydrogel-
forming polymers in hygiene articles comprising

(P) a liguid-pervious topsheet
(Q) a substantially liquid-impervious backsheet

35 (R) a core positioned between (P) and (Q) and comprising
10-100% by weight of the hydrogei-forming polymer according to the present invention
0-90% by weight of hydrophilic fiber material
preferably 20-100% by weight of the hydrogel-forming polymer according to the
present invention, 0-80% by weight of hydrophilic fiber material

40  more preferably 30-100% by weight of the hydrogel-forming polymer according to the
present invention, 0-70% by weight.of hydrophilic fiber material
even more preferably 40-100% by weight of the hydrogel-forming polymer according to



(Q 35 (R a liquid-pervious topsheet a substantially Iiquid-inpervious
backsheet a%ﬁ%“%smloned between (P) and (Q and conprising 10-100% by
wei ght of the hydrogel -forning polymer according to the present invention
0-90% by wei ght of hydrophilic fiber material preferably 20-100% by wei ght
of the hydrogel-form ng polynmer according to the present invention, 0-80%
by wei ght ofthéxpeaseptinvention.i ;:8@%rhytverighiiof Hydrophikec fiveshatertaly 30- 100% by wei ght
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th f 1%
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correspondi rgf%, 8u99,485%83B6%, 87%, 88%, 83% by weight can be present for the hydrogel-

forming polymer according to the present invention and correspondingly 19%, 18%,

25  17%, 16%, 15%, 14%, 13%, 12%, 11% by weight for the fiber material. Thus, 20%,
21%, 22%, 23%, 24%, 25%, 26%, 27%, 28%, 29% to 100% by weight of the hydrogel-
forming polymer according to the present invention can be present in the preferred
range, 30%, 31%, 32%, 33%, 34%, 35%, 36%, 37%, 38%, 39% to 100% by weight can
be present for the hydrogel-forming polymer according to the present invention, in the

30  more preferred range, 40%, 41%, 42%, 43%, 44%, 45%, 46%, 47%, 48%, 49% to
100% by weight can be present for the hydrogel-forming polymer according to the
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%,

35 61%, 62%, 63%, 64%, 65%, 66%, 67%, 68%, 69% to 100% by weight can be present
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 hydrogei-forming polymer according to the
present invention in the especially preferred range, and 90%, 91%, 92%, 93%, 94%,

40  95%, 96%, 97%, 98%, 99% or 100% by weight can be present for the hydrogel-forming
polymer according to the present invention in the most preferred range.
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pol ypropyl e f uedui d- pervi ous | ayers are described in 10 WO
99/ 57355 Al WEEE’%%%@ UA@.e' The liquid-inpervious layer (Q is generally a

sheet of pol yethyl ene or polypropylene. However, it is possible to use any

ot her ne2Cer i Blescom{ R)congmisbe nptrantyeths égdiogelfolmigyipdlymenpecordiog $o thegeésent

Li quird | mperildhin bl 484 fydi BEIRCHLeP Mol Byl B W USRS dfledths ipaciensed

i quids. At the sa t1 e’ wever,_the shéet can exhi bit perviousness to

the vapor ofSA¢Rd ‘F'-iqai'ﬂ @{erér?f‘df?t??ﬁaﬁ}erﬂ%f 'aiﬁrﬁé“t‘?ll)’c‘iquﬂ'%e’ ?‘@?‘% s a

hi gh vapor rpgenyipolysstes suchi dshpalgettiiviens tergpbthalatel Frasticsuldr prefeenoe degiven tog

condensed | i g | | r ' r

conpri ses no@%’gf%%gQH%/Hdéso‘ggF'-e?%Irﬁrﬁ% F\éé‘@épr%{ra;}ﬁgra%?@gar%%%b&?%ztﬁ ﬁélﬁqpéri%ent
25  preferably 10-100"um, and also have a minimum length of 1 mm.

Diaper construction and shape is common knowledge and described for example in
WO 95/26 209 page 66 line 34 to page 69 line 11, DE 196 04 601 A1, EP-A-0 316 518
and EP-A-0 202 127. Diapers and other hygiene articles are generally also described in
30 WO 00/65084, especially at pages 6-15, WO 00/65348, especially at pages 4-17,
WO 00/35502, especially pages 3-8, DE 19737434, WO 98/8439. Hygiene articles for
feminine care are described ir. the following references. The subject hydrogel-forming
polymers capable of absorbing aqueous fluids can be used there. Feminine care
references: WO 95/24173: Absorption Article for Controliing Odour, WO 91/11977:
'35  Body Fluid Odour Control, EP 389023: Absorbent Sanitary Articles, WO 94/25077:
Odour Control Material, WO 97/01317: Absorbent Hygienic Article, WO 99/18905,
EP 834297, US 5,762,644, US 5,895,381, WO 98/57609, WO 2000/065083,
WO 2000/069485, WO 2000/069484, WO 2000/069481, US 6,123,693, EP 1104666,
WO 2001/024755, WO 2001/000115, EP 105373, WO 2001/041692, EP 1074233.
40 Tampons are described in the following references: WO 98/48753, WO 98/41179,
WO 97/09022, WO 98/46182, WO 98/46181, WO 2001/043679, WO 2001/043680,
WO 2000/061052, EP 1108408, WO 2001/033962, DE 200020662, WO 2001/001910,



I nvention but also hydrophilic fiber material. By hydrophilic is neant that
aqueous fl u#g(sﬁ 1§€read qui ckly over the fiber. The fiber material is usually
cel | ul ose, S8 cel I ul ose, rayon, polyester such as polyethyl ene
terephthal ate. Particular preference is given to cellulose fibers such as
pul p. The fibers generally have a diametgg of 1-200 m and 25 preferably
10-100 m and_al so _have Di_aper construction and

amnpnmmlength of 1 mm
shape i s coNtBRORHENT S8y RHO TREIS08,BP 200 /A Hb: WA P00 W 188906 200 page 66
line 34 to pEQROBY24TI% Irkbntiiaibce adicks 6O Hegdribe@: thefolBWondhE8eremaed: EP- A- 0 202

Vo 007 bepes DiERSalt ABLorBUR Mgl HrlihirfiRertifudgRgs 20 "éﬁﬁq’ggﬁm’g%ﬁ >0
4-17, WO 087% ,Saa@E 6@5?59%1ﬁfrﬁaa'eé%.ﬁé&%%bi@?gmﬁs@ﬁ@og Aoy, Hygi ene
arti cl es5f orbsérbamtArtigle R 894502; D baidl FéuousStrimturboEP GAD 6461 WO98/E2088; The
be ooyt havRgoreBEe ERo0 MY EP BT CEREH B0k o A O . Tt ol o For
Ront T ol 1 meleB aerBb s B3 TR Wi BEREREE S0 BBdBE5 8 ines terAnd Beringns
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U0 5 a5e. 30 S RIRRa palich g, Msariert MRS o} BAN Pluide WS 9808208 o beeaa.
VO 26003 Begﬁéiﬁ“pﬂg‘ Ba%%%'@ﬂgﬁ%%%e%“%%g%%@m S84 000115,
EP 105373, wape0B284hgegyedcFompasie Fhsorbedt Fuanpones: B 806G cddsbaptionn t he

fol | owi ng \rAgB L0125 BoW\PONRR(ARISoRenV BrRiE: 43 6845963 IHeQS Pderentd SR 8182, VO
98/ 46181, 001/ 043679 0011043 0/.061052, EP 1108408, WO

f 0 @80 V0 200
2001/ 033962 EIBRNSFHEGFEE e NREFDITHPI DT YIPPHRESEERIN 56 WO 2001/ 001908, WO
2001/ 001909 WD 2001/ 001906, WO 2001/ 001905, WO 2001/ 24729. |nconti nence

2r E ! c: eg ?ar The @§&lohBEdmhiAg pBmes ?&Wf i %Qﬁ@b?%gﬁﬁhve_rﬁ??ﬁ RRS A @sé’ibé@sg bent
rtclr cle or nc L paen nal.\Vv ual S, .. escri | oNn...pages -3,

B sposanl o ABRIPRR I Rartrine dREBlEnibs, It heyIRar g Phed MR Sk et /.
Absor bent Aetwalerdetaier Somstket omdgning, ap aHiltar Gissanst partieuarly: asg@m BBOMEDE: WO

98/22063;  WEmBdAH #bygidrag HiddsdichiR cﬁ»ﬁ?é?@,QamEBwSB&7ééﬁﬁarElﬁBpﬁ8€.058; EP
887057; EP 887056; EP 931530; WO 99/25284; WD 98/48753. Fem ni ne care and

i ncontinence articles are described in the follow ng references: Cataneni al
Devi ce: 200 yBpomxoat®n andfuxption efdhe piahyswedatds hyduegels issearding ip thespressnt Body
Fluids: WO @hkrficd09 10 description pages 36-69; D sposabl e Absorbent
Article: WD 98/20916 description pages 13-24; |Inproved Conposite Absorbent
Structures: EP 306262 description pages 3-14; Body Waste Absorbent Article:
WD 99/ 45973 In guigitian tpdheployvecdesgrikpd tghly pwellabimbyssodeale the abserkerter eby

expressly i gemppsiici sidhd pregint inventidh tclies easdtruchsrs vadcip8biipideshigiagor di ng to
the pr e§§nt S\'NQIYaebrﬂé h?d?o&é’lg o/ t%rvyhiéhst%]éylareaf?xed. Any construction is suitable that is
capable of accommodating highly swellable hydrogels and of being integrated into the
absorption layer. A multiplicity of such compositions is already known and described in
detall in the literature. A construction for installing the highly swellable hydrogels can be
for example a fiber matrix consisting of a cellulose fiber mixture (air-laid web, wet laid
30 web) or synthetic polymer fibers (meltbiown web, spunbonded web) or else of a fiber
blend of cellulose fibers and synthetic fibers. Possible fiber materials are detailed in the
chapter which follows. The air-laid web process is described for example in
WO 98/28 478. Furthermore, open-celled foams or the like may be used to install
highly sweilable hydrogels.
35
Alternatively, such a construction can be the result of fusing two individual layers to
form one or better a multiplicity of chambers which comprise the highly swellable
hydrogels. Such a chamber system is described in detail in EP 0 615 736 A1 page 7
‘lines 26 et seq.
40
In this 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



absorbents for water and aqueous fluids, so that they may be used with
advant age aPF $bMébter retainer in market gardening, as a filter aid and
particularly as an absorbent conponent in hygiene articles such as diapers,
tampons or sanitary napkins. 20 Incorporg;ion and fixation of the highly
swel | abl e hydrogel s according to the preSent invention In addition to the
above- descr itiseukshir githiey fajwis| ¢tlaggdeoropenaghddioamseperfsatet dims, etastaesrs of on of

the present rhgphegRbiPBsdd & fibEEMafePiBs WREH the BBsBERRoFPBBIlIHS Bortid@ibla 25
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| am nat @9 coNp@Ded/36214A1] east two | ayers between which the highly swellable

hydrogel s are installed and fixed. Generally it is possible to fix hydrogel
particles within the absorbent core to inprove dry 10 and wet int e%ty.
Dry and wet AYeEIGreytheaBePecompesitinn Mayworprisa Lass Mmeteial Jorsemeint e
hydr ogel s i motyniendinabs euhinbrthe bighiyewetialna hydrogeiqiariiesagre tiked. Thedixinginidst and
ext ernal be effected not only on one side but aiso on both sides. The base material can be

25  water pervious or water impervious.

The above constructions of the absorbent composition incorporate the highly swellable
hydrogels at a weight fraction of from 10-100% by weight, preferably 20-100% by
weight, more preferably 30-100% by weight, even more preferably 40-100% by weight,

30 much more preferably 50-100% by weight, particularly preferably 60-100% by weight,
especially preferably 70-100% by weight, extremely preferably 80-100% by weight and
most preferably 90-100% by weight, based on the total weight of the construction and
of the highly swellable hydrogels.

35 Fiber materials of the absorbent composition
The structure of the present absorbent composition according to the invention may be
based on various fiber materials, which are used as a fiber network or matrices. The
present invention includes not only fibers of natural origin (modified or unmodified) but

40  also synthetic fibers.

A detailed overview of examples of fibers which can be used in the present invention is



forces not only in the wet but also in the dry state and highly swellable
pol ynmer doedPF p¥t46dj s| ocate or spill out. The forces referred to are
especially mechanical stresses as occur in the course of noving about while
wearing the hygiene article or else the kg weight pressure on t'he hygi ene
article in the case of incontinence especrally. As to fixation, one skilled
in the art kaveansndVeh96{26pA08q1age 28flinp Gdeireoe B iies 8. Preasiisidarassagen's s farixat i on
by heat treajimmeinverds ti on of adhesives, thernoplastics, binder materials
are noted in WD 95/26 209 page 37 line 36 to page 41 line 14. The cited
passage is thus part of this invention. Mthods for enhancing wet strength
are al so to bemrigsef cefuiose kerpnoluds solitoss fibers whinl arrppustonparly kissbnbent
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30 much Wore preferably 50-100% by wei ght, particularly preferably 60-100%
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materi al s of ORK@NaRAbvEwhacaiaapralyathd yinyhaceddte. rRotuRleouinsqlifde pplyvayit
absorbent coigdpi. Exampre s ghthgic fibethiaciuty erirmoplasitypdi@lefipdibers, ouchvas | ous
e T Aol PRI ol R TEACH B Sy gbone” oo
unnodi fi ed) hieampengnifibess, Pplventer filbers pish s palvgthyienp derephtbakatedipess exanpl es
of fibers whpptrREN® HeKODED®), ao;smstyre,s@gwinbmm@, ethyPhinpikétaté8 given
in WO 95/ 26 299. & fﬂ%line .dto ge 3 |ine|.8. 'Or‘lﬁ)e cited Assane i's thus
part of ¢ hitoNbHTele: PenYdbte BRSas PolvaBEict pEVEmHes HeBRRIT ose
fi bers whi chraystyrenssanshenapolynans etithe afgempsiansdinslynmare dod also bisgotponentf | uf
pul p andceel figakPssnsel faepayéthﬂené_ WepSphtiAIste [Pty tHyRIng -isdph@idlate @bpdighéeoods) ,
B b o R B B BER, BBy R oS0, SEhePilangponestr
parti cul ar | ycopplysstei/palasterrpelyamide dhews (nylan)upelyurethangfibers, polyalyrene fib¢rsas
cot Ej on, fl axandsidiyacryemtile fibets Prefeteié Belivad topRIvaRMAN GiBbIsUbApstarTBbAl shaar e
used. 10 their bicomponenit fibers. Preference is further given to thermaliy adhesive

25  bicomponent fibers composed of polyolefin of the core-sheath type and side-by-side

type on account of their excellent dimensional stability following fluid absorption..

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

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

35 fibers in the direction of the topsheet, which results in a similarly continuous increase in
the pore sizes. Thermoplastic fibers can be formed from a multiplicity of thermoplastic
polymers which 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
fikely.

40 -

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



Suitabl e synthetic fibers are produced from polyvinyl chloride, polyvinyl
fluoride, [B68&146rafl uoroet hyl ene, pol yvinylidene chloride, polyacrylic
conpounds such as ORLON, polyvinyl acetate, polyethyl vinyl acetate,
sol ubl e or insoluble polyvinyl alcohol. anpl es of synthetic fibers
i nclude thernoplastic polyolefin fibers, Such as 15 pol yet hyl ene fibers
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hydrophobic fibers, for example the treatment of thermoplastic fibers obtained from
polyolefins (e.g. polyethylene cr polypropylene, polyamides, polystyrenes,
30 polyurethanes, etc.) with surfactants or silica. However, for cost reasons and ease of
availability, cellulosic fibers are preferred.

The highly swellable hydrogel particles are embedded into the fiber material described.
This can be done in various ways, for example by using the hydrogel material and the

35 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.

The fluid-acquiring and -distributing fiber matrix may comprise synthetic fiber or

40 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 103) cellulosic fiber. The
cellulosic fibers used may additionally have been chemically stiffened to increase the



5 10 000 neters) is particularly preferred. The formof the fiber may vary;
exanmpl es i A Bwoven types, narrow cylindrical types, cut/split yarn
types, staple fiber types and continuous filament fiber types. The fibers
in the absorbent conposition of the pr esgpt invention can be hydrophilic 10
and/ or hydrophobic. According to the defi n|t|on of Robert F. Gould in the
1964 Aneri cahmehsionat slabitycif éhe/hypidiiel artieleon " Cont act angle, wettability and
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fiber. The cell w 0si G fibers used may additionally have been chemcally

stiffened t P FRHE é%g% %PR% PF 55146 60 di nensional stabili ty of the hygiene
article.25The chemical stiffening of cellulosic fibers may be provided in

di fferent waysemibalfydr&dslinked cellulose fibers are known and described in WO 91/11162,
US 3,224,926, US 3,440,135, US 3,932,208, 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
30 stability for the hygiene article as a whole. The individual layers are joined together by
methods known to one skilled in the art, for example intermelting by heat treatment,
addition of hot-melt adhesives, latex binders, etc.

Methods of making the absorbent composition

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

40 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
known and included by the invention but not limited thereto.



way of providing fiber stiffening is by adding suitable coatings to the
fi ber materiPAI95186Such additives include for exanple
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25

' The absorbent composition is generally provided for example with a liquid-pervious
topsheet and a liquid-impervious backsheet. Furthermore, leg cuffs and adhesive tabs
are attached to finalize the hygiene articie. 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 are 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 particuiarly in
- 35 that the (meth)acrylic acid, preferably acrylic acid, does not have to be removed, since

it is generally a monomer for forming the hydrogels.

Experimental part

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

The example which follows illustrates the process of the present invention.



PF. 55146 61 Exanpl es of processes to obtain an absorbent conposition
conprising fRIT5%¥48mple a fiber material blend of synthetic fibers (a) and
cellulosic fibers (b) enbedded in highly swellable hydrogels (c), the blend
ratio varying from (100 to 0) synthetic %gber : (0 to 5 100) cellulosic
fiber, include (1) a process where (a), ) and (c) are m xed together at
one and the sane tinme, (2) a process where a mxture of (a) and (b) is m xed
into (c), (Bamplderocess where a mxture of (b) and (c) is mxed with (a),
(4) a process where a mxture of (a) and (c) is mxed into (b), (5) a
process where (b) and (c) are mixed and (a) is continuously netered in, (6)
a process wiypdugtian cherdde ajryiateesteseasethas BAP-qressliokerent i nuousl y metered in,
and (7) & process where (b) and (c) are m xed separately into (a). O t hese

exanpl es, £ n th|s
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one skilled W'ihnacﬂ‘i'é agidibyoamoneg waier. in 88 aFetropissdistilatien. domes ”ﬁ&’ﬁwﬂobt ai ned
in this way daslysopitheerbmpled® siffi€atiedTHeoreacthatare intreatdenh ,thé5@<a‘n’més an

absor pti on | RYSHaAYIJA, BRGE E0be ISR ocsh APl bl kPR LS state

i s obtained ct ed.
Exanpl es10 | ﬁ@ﬂﬁfﬁ@%ﬁdﬁoﬁé'&Pﬁ%ﬁP“BV‘em’eﬁhﬁ@tﬂi@?”ﬂlﬂhowh‘ﬁerﬂ"ﬂar ed irradiation.
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I'i qui d- i nperdiddized BaAKEPRsHR er#h%f‘ﬁe?l‘ Ieg cuffs and adhesive tabs are
attached to finalize the hygiene articl e The materials and types of

pervious 't Q.Eb?ﬂ@%ﬁo me Qgﬁf iﬁb%é“‘ctngﬁ}?{%??%ms%%&érrﬁ Ay b@&uegmesmaﬂ

adhesive tabs are one s and are not
parti cul ar| yePa¥gd ﬁ”é’i’%ﬁSte@&i’Hﬂn also CRABPHRRS 3RRYiciHEid N ARYIicRcdds 85P26 209. The
pr esent Z0nveamoeed dunngdluamca.gleodlstﬂiahon bitthe ehtzaiest SirsilaFly, tvbicoldeaaséerssilbf ul as

crossl i nker gy é&&)@he id fithfch RGk Mﬂr? sl??é‘dhﬁ and
particularly Fﬁﬁ% h | l acr ﬁ%jd gcflﬁgr pre era acry'?}m&gm d,

does not ha\P@WSc?r%QVPNQ é@e §| é‘”‘s? %%d general ly a m)nomer for formng

t he hydrogels. Experinental part 40 Parts per mllion and percentages are by

vei ght, unl ggpabfiei Meigrstated.  The exanple which follows illustrates the
process %f the present invention.

Acid numbers were determined in accordance with DIN EN 3682.
Example 1 Preparation of alkoxylated glycol as a basis for ester F
30 a) Trimethylolpropane — 30 EO -5 PO

77 g of trimethylolpropane are placed with 0.5 g of KOH, 45% in water, as an initial
charge in an autoclave and dewatered together at 80°C and reduced pressure (about
20 mbar). 759 g of ethylene oxide are then added at 145 to 155°C and allowed to react
35 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. 167 g of propylene oxide are subsequently added at 120 to 130°C at
elevated pressure over a prolonged period and likewise allowed to react. After purging
with inert gas and cooling to 60°C, the catalyst is separated off by addition of sodium
40 pyrophosphate and subsequent filtration.

b) TMP-15-EQ is prepared in a similar manner.



PF. 55146 62 ExanPI es Production of crude acrylate esters useful as

SAP- crossl i nRep8146 SAP-crosslinkers are prepared in the exanpl es by
esterifying polyol or POol mxtures wth acrylic acid by renoving water in
an azeotropic distillation. The esterifiggtion catalyst in the exanples is
sul furic acid. The reactants are introduced in the exanples as initial
charge in nethyl cycl ohexane entrainer together with a stabilizer mxture 10
consi sting of) ThptdpyRak RBR6I iITRRARdYibIE AL idl a&aﬁwermhosr)hi te and
hypophosphorous acid. The reaction m xture is then heated to about 98C unti l
the azeotropic distillation starts. During the azeotropic distillation, the
t enper at ur e @rlyeasol + 2564 ip Grenarsd simdany 9examplgelanount of water renoved is
determ negsl. The distillation is discontinued once at | east the theoretical
anmount of wat.ef. vieq . rainer is renmoved
in a vacuum%&iﬁ%@ﬁ@ﬁ?ﬁﬁg %(?gﬁ%{;ﬁ#@%@@%lﬁgy ¥§énngﬁﬁggd as a crosslinker
in SAP production. Conversion and yield of the reaction is not precisely

det elr m ned 3@¢&m&mytollwpwme8{1 PCeRB \EDisi preppdred eistilany fd mhipﬁmm)lsmtconpri ses
acrylic aci n c o v i e u
distillati onp@iPﬂ?fﬁ%&’é# e nlsLp 1R i?r‘?/‘? R h, 046 1256 s | ses
free acridico¥ds.d which is titrated together with the catal yst (acid
nunber). Parts are by weight, unless otherw se stated. Preparation of ester
25 Aci d nunber e r i . | | N.EN 3682. Exanple 1
Preparation félé'\%f%élx}?(g??dﬁ%P%'SIPP%D?%&)%%%&‘TO%XEE?E eﬂ')F 30 a)

Tri met hyl ol propane - 30 EO - 5 PO 77 g of trinethyiol propane are placed with
0.5 g of KOH) Bifishddivl wadorimer@illpavaiablel al  charge in an autocl ave and

dewat er eg t oget her at 80C and reduced pressure (about 20 nbar). 759 g of

et hyl ene oxide are_then added at 145 to 155C and allowed to react 35 at this
t enper at ur e E¥IRRIe & FEeRAralPRfesalif €Stehe reaction has ended when no furt her
change in pressure is observed. The reaction mxture is then stirred for a
further 30 niyw,. 0 7 f. i subsequent |y
added at 128&%@%’6@@%@?6?&%@ ;ﬁgsdﬁé&gégﬁﬁg%ﬁgﬁgrﬁﬁ)peri od and

i kewi se allowed to react. After purging wth inert gas and cooling to 60C,
t he cat ak(y/st 145 meisar apprdxiafatelp 30-haly ethoxylated aond iSttaply 4foppyyisiedosphat e and

; g?i gquent f fribdetRiditBpart® (ad¥Br LS 19) RBRAREAWIN 296 Pard bfdcryiRHaRf and”F
5 parts of sulfuric acid in 345 parts of methyicyclohexane. The assistants added are
2 parts of hydroquinone monomethyt ether and 2 parts of a-tocopherol. 44 parts of
water are separated off before the entrainer is removed by vacuum distiliation. The
25  product is 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 number 0-1) is about 330 mPas.

b) TMP-15-EO-triacrylate (TMP15EOTA) is prepared in a similar manner

30
¢) Tripropylene glycol diacrylate (TPGDA) is commercially available as Laromer
TPGDA (BASF AG). But it can also be prepared completely analogousiy to the above
examples. :

35 d) Glycerol-3 EO-triacrylate (G3EQTA) is prepared in a similar manner.
&) Trimethylolpropane-3 EO-triacrylate (TMP3EQOTA) is prepared in a similar manner.

f) Trinethylolpropane-1 PO-3 EO-triacrylate (TMP1PO3EOTA) is prepared in a similar
40 manner. :

g) Glycerol-30 EO-5 PO-triacrylate (G30EO5POTA) is prepared in a simifar manner.
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5 63 <c¢) Tripropylene glycol is a commercially avail able diol conmponent. d)
A ycerol - PHEDN46 prepared simlarly to exanple 1 a). e) Trinethyl ol propane
- 3 EOis prepared simlarly to exanple 1 a). f) Trinmeth ylol propane --1 PO
- 3 EOis prepared simlarly to exanple ég) - but propyl ene oxide is added

first at 120 - 130C and only then, at 143%- 155C, ethylene 10 oxide. 15 Q)

A ycerol - 30 EO- 5 POis prepared simlarly to exanple 1 a). h)

But anedi ol i MEBILEE id : i fetd ) of acrylic ester
a) Trinethyl IB%r opa'r?g&?&gléte%@- @9%%3@5?%{@ %g/’%aétgqeeeg il&%ﬁ%ﬁ&PO‘l’ A) 20 1427
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separated off before the entrainer is renoved by vacuumdi stillation. The 25
product is Rpdiidd &%hvhRioeldgh K300 filter. The acid number is determined. The
Vi scosity is écﬂ ustye by addition of 96 parts of acrylic acid. The
viscosity of the alnost colorless product (iodine nunber 0-1) is about 330
nmPas. b)10TVA-oldetgi@ine thacalitpoEsyrievP LEEEIKIng, shepdrespichyddbgehcan lsé mvéstigateginner

30 ¢c) Tri pr%ﬁh'g@ﬁ@fo%%ﬁﬁ tedinfihodsat € (TPGDA) is commercially avail able as
Laronmer TPGDA™( BASF AG?. But it can also be prepared conpl etely anal ogously

to the above exanples. 35 d) dycerol-3 EOtriacrylate (G3EOTA) is prepared
In a simlarTesamatwods e) Tri net hyl ol propane-3 EO-triacrylate (TMP3ECTA) is
prepared in a simlar manner. f) Trinethylol propane-1 PO-3 EOtriacryl ate.

(TMP1 PCRECTA) i r.e ed jn sim | 40 manner. g) G ycerol-30 EO5
PO-triacryl ate @?gﬁﬂ%‘ﬁyg'qfﬁéﬁa&&ﬁ%@n a simlar manner. PF 55146 64 h)
But anedi ol diacrylate (BDDA) is comercially available (BASF AG The
crosslinker THig¢hEh88 msRdresihd e SWarEBIIBSoMAE Rtirb§e!liHtebag Pe.20sy abl e by

Fatl o At e el R PR ST ar e hafE BB Aim are B Ronj oi nt 1 y
esterified adsalgHiri Beohnuinmize which is subsequently sealed. The teabag is placed for
20 30 minutes in an excess of 0.9% by weight sodium chloride solution (at least 0.83 | of
sodium chloride solution/1 g of polymer powder). The teabag is then centrifuged for
3 minutes at 250 g. The amount of liquid is determined by weighing back the
centrifuged teabag.

25 b) Absorbency Under Load (AUL) (0.7 psi)

The measuring cell for determining AUL 0.7 psi is a Plexiglass cylinder 60 mm in
internal diameter and 50 mm in height. Adhesively attached to its underside is a
stainless steel sieve bottom having a mesh size of 36 um. The measuring cell further

30 includes a plastic plate having a diameter of 58 mm and a weight which can be placed
in the measuring cell together with the plastic plate. The plastic plate and the weight
together weigh 1345 g. AUL 0.7 psi is determined by determining the weight of the
empty Plexiglass 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

35 weighed into the Plexiglass cylinder and distributed very uniformly over the stainless
steel sieve bottom. The plastic plate is then carefully placed in the Plexiglass cylinder,
the entire unit is weighed and the weight is recorded as W,. The weight is then placed
on the plastic plate in the Plexiglass cylinder. A ceramic filter plate 120 mm in diameter,
10 mm in height and 0 in porosity (Duran, from Schott) is then placed in the middle of a

40  Petri dish 200 mm in diameter and 30 mm in height and sufficient 0.9% by weight
sodium chloride solution is introduced for the surface of the liquid to be level with the
filter plate surface without the surface of the filter plate being wetted. A round filter



Maki ng of hydrogels 10 To determ ne the quality of surface crosslinking, the
dried hydrod¥i 5848 be i nvestigated using the follow ng test methods. Test
met hods 15 a) Centrifuge Retention Capacity (CRC) This nethod neasures the
free swellability of the hydrogel in a tggbag. 0.2000 +1- 0.0050 g of dried
hydrogel (particle size fraction 106-850 m are weighed into a teabag 60 Xx
85 mMm i n si zapah®Chni in damsterarcht 2) poeial psde siTe ¢SS aBa Fchwapbardtiohor 20 30

0,85 1 of | oRRAE? %, Stnull 9 SoumaEny Placsatln i e R T PR g s
Chen cent ri FUAE FOMPASTE AT easkDastogymior 8 hethsd it bhsticlPte R arm ned
by wei ghi ng vmighk ontiep ottbe filtérfpapetiandigfdhere 25 a9 minbtesr Atthe gndiofithis pesiod, ( AUL)

(0.7 psi)s ThRe BBABILd (Hk i§ PdrhovedrfrorethRrieNpapier Akl tHe FetRBlishi dhdasubBbsteatipss
cyl i nder 60 Adhesi v

In_.internal dianeter. and n hei ght . el
7t ached ¢o 7 WehtErenauey o5 WEbEiinRas olbet T FgSTas iR ETRS resh
si ze of 36 mwolierhydragelis weigbed togetner wish tre0plastic plate and the weighiveptrdee ahavi ng
a dianmeter qf, 59 nmand a wei ght which can be placed in the neasuring cell
together with the plastic plate. The plastic plate and the wei ght together
wei gh 1345 g. AUL 0.7 psi is determ ned by determ ning the weight of the
enpty Pléxi lswae paltwiated batiae tollowing eghatinnic pl ate and recording it as WO
0.900 +1- 0.005 g of hydrogel-form ng polymer (particle size distribution
150-800 m is t i ghed,,in e exi glass cylinder and distributed
very uniformy g@ﬂw‘ﬁﬁ%&i.’%@éﬁﬁ’b&d‘m sieve bottom The plastic plate is
then carefully placed in the Plexiglass cylinder, the entire unit is

wei ghed and Atneo68ispisimédsureRIGR CRSIRir ffsh\0h.at Ahewergireddurd.s then placed on the
pl astic 1|%I ate in the Plexiglass cylinder. A ceramc filter plate 120 mMmmin

dianeter,” 10 mmin height and O in porosity (Duran, from Schott) is then
pl aced in tH8 Thed@ihexyrciablesyaluets detarmined similatly tonthaidgasrtpéien ihd 30 mMmin
hei ght and sEA-hit@1e®36@t PAedy3 v g lirgory. um chl ori de sol ution is introduced
for the surface of the liquid to be level with the filter plate surface

w thout the surface of the filter plate being wetted. A round filter PF
55146 65 pdp@MmpiR3treparatiempksuperabsarbentysing the asoie esfer lomsgampled? and

Schwar zlzgnd rhitures thefdoki cher & Schull) is subsequently placed on the ceramc
pl ate. The Pl exiglass cylinder conprising hydrogel-formng polyner is then
placed with plastic plate and wei g;ht on top of the filter paper and |eft
there for 6FXHMAR Adcomparatye @M this period, 5 the conplete unit is
renoved fromthe filter paper and the Petri dish and subsequently the

‘(’:‘g'n ?Q.t n: f\gr APYHGe VT BR-URDIGHHA kAP Ve i BarGLfsitv 85§ of HLibROES

25" water, 220 g of acrylic acid, 2201 g of a 37.3% by weight sodium acrylate solution
(100 moi% neutralized) and aiso 5.1 g (= 0.60% by weight based on acrylic acid
monomer) of the crosslinker trimethylolpropane-15 EO-triacrylate. This initial charge is
inertized by having nitrogen bubble through it for 20 minutes. Dilute agueous solutions
of 2.112 g of sodium persulfate, 0.045 g of ascorbic acid and also 0.126 g of hydrogen

30 peroxide are added to start the reaction at about 23°C. After the reaction has started,
the temperature of the heating jacket is controlled to the reaction temperature in the
reactor. The polymerization in the kneader is carried out with stirring and thorough
mixing. The crumbly gel eventually obtained is then dried in a circulating air drying
cabinet at 160°C for about 3 h. This is followed by grinding and classifying to 300-

35 850 micrometers. The gel obtained is finally characterized.

Further examples which follow are prepared similarly to example 3A:

Tab. 1
Ex. | Crosslinker type Amount used Amount
No. based on acrylic | used

acid monomer ing




swol | en hydr
recorded as

[9/91= [ Wb-Wa] / [W-WO AUL 0.5 psi

olg\gl

i s weighed together with the plastic plate and the wei ght

14 AUL was cal cul ated by the foll ow

ng equati on:

AUL O.
is neasured in simlar fashion at a

7

psi

| ower pressure. 15 c¢) The 16 h extracta%bes value is determned simlarly
to the description in EP-Al 811 636 _at page 13 line 1 to line 19 Exanp|e
3: Preparati o dfTrimaseylelbropaneib Bstrisgriadte acrylic els8.60%fhyorgightandiled 2 And
20 m xtures B“ereF}TmetﬁyiéiﬁinQné‘\16fEUm@:6ﬂr‘ldté/e exanpl e) MG%%ygﬁelMﬁ b7 bl
pl owshar e kreader ﬁ h 3 harged-wt+h—130—¢g OH-Z 505 wad er,
220 g of acrlyfic T’M d, OZ%I% QFtﬂaWa@% by wei ght so(?im%\bic‘?’ Q'Ett -5J8 ut | on
(100 nol %neutral(ﬁ&é&@b)awellgal)so 5.1 g (= 0.60% by wej ght based onfacrylig
acid nononsar) OfLatr&ﬂeﬁTPEth(%?% Wwé@ﬁ@yl ol propane- 15 EOt ri acrvl ate. This
initial charge—Hs<—tner b hroteh—t-fqr 20
mnutes. Dillute a%'ﬁ‘é%ﬂ'sgg' f"?rglﬁge (béfzu/?bﬁfﬁvgbof sodi (E@ ‘ﬁ?%{‘ -5 04b g
of ascor bi c laci d Eimethylepropane-80 &b A tiiacryéte 30 perjoxi de are added to start
t he reaction at qb@@@ggﬁﬁé@ﬁbter t he reactlon has started t he tanperatJre
of the heatirg— ontrolled—+to-the+reacti-ontepperaturedh-the
reactor. The t';ol {erth&?‘mﬁapﬁ‘?’ﬁ%%?@e@}gr is carri edng;? %‘W{g@t r‘]‘f:pr?g and
t hor ough nixing(ZSHﬁBbYWHmhv gel eventually obtained is then dried in a
circulatingair dfryhé{gyb@ggg,bﬁ@_@oago @ afaerylsapout 3 h. This is fol|lowed by
grindi ng ang cla%§ JIQ @00 35 850 microneters.| The gel obta|ned is
final |y charlact art 2&d W?pﬂ r_exanples which follow are prepared|similafly
to exanple 34k Ta'[ﬂmaihﬁﬁlpmpess-ﬂiFKk-érE@-WEAﬁﬂient us edrB0¥tbyNeeights £8. 1an
acrylicused acid(gn@qmgg“@,gnPF 55146 66 ATrlnethonIpropane-15
EC)triacrerteO | 6 E R%Bolpropane-15
EO-triacryl dt e2. 9@?3’9\85‘%@?? @qb lac PO - triacry|ate0.6p%
by weight5.1 g (666 byweighfjht ) Laroner TPGDA (30. 7P6 by wei ght) Dd ycerpl -3
EQ-triacryl ft@ l(ZButa’-FVédiB{ dvehiste ) 1B. 55%haeigi) oNtS. T o] d 6owadywaightPl SRajie- BO
EO-5 PO-trigcry aTtrlmethyloIpropane 30 EO-5 PO-triacrylate

(81.7% by weight)

H Glycerol-30 EO-5 PO-triacrylate (69.8% by weight) | 2.00% by weight {17.0g
Laromer TPGDA (30.2% by weight)
I TMP - 30 EO - 5 PO - triacrylate (7.7% by weight) | 0.30% by weight | 2.6 g
Laromer TPGDA (92.3% by weight)




(74.8% by WEI ht) ETrimet hyl ol propane-3 EO-triacryl ate2. 00% by weight17.0 g
(28. 8% by vvé’f #GTri nmet hyl ol propane-30 EO5 PO-triacrylate (71.2% by

wei ght) FTrimet hyl ol propane-1 PO-3 EO-triacryl ate0. 60% by weight5.1 g (34.0%
by weight) Trinethyl ol propane-30 EO-5 PGggriacrylate (66.0% by weight)

(But anedi ol diacryl ate (18.3% by weight)0.60% by weight5.1 g

Tri net hyl ol prheguaerertys ¢ e&emdtqgeﬁcarmsamma(nqu moeby2 wei ght) HG ycerol - 30
EO5 POtri acryl ate (69. 8% by wei ght)2 OO% by vvel ght 17 0g Laromer TPGDA

(30 2%by IIL} HHVP- 30E6— ru- P Y by—wet %by
wei ght 2. 6 g/Talomer TPGDA (92. 3% qu/\el ght) o%&"’a&ga%* The ‘%&0 grési' es of
t hese hydrogel $ are summar i xed I n[d/gb. 2 Bx. CReBytweigithhbl ¢s 16 [l 0. 3 |psi
[ gig][ % by | Pt : = : A5719R5. 0
TMP30EC5POT. 9@}1 ﬁg’%% A QGRS FORPOTR a6 70| 8 A0 617.0
TMP30ECEPOT /8 EFTMBRNSEQTA B.0TVP3ECTASA. 025. 3] TMP30EMFPOTA 25.0
c TMP30EOSPOTA 36.0 10.1%
TPGDA 0.6 16.7
TMP30EOSPOTA
36.7 B8.6%
D le3e0TA0S6 ° 17.0
TMP30EOSPOTA
27.0 4 3%
B M MP3EOTA 2.0 ’ 253
TMP30EOSPOTA
F [TMP1PO3EQCTA 371 8.8%
0.6 15.9
TMP30EOSPOTA
G 36.6 8.6%
BDDA 0.6 ’ 16.2
G30EOCSPOTA
H 27. 4.55
TPGDA 2.0 © S% 247
TMP30EOSPOTA
0,
! TPGDA 0.3 35.0 10.0% 18.0

As can be seen from tab. 2, the properties of the crosslinker of the comparative
5 examples can be obtained in a similar manner using a multiplicity of other crosslinkers
in amounts which have been calculated according to the present invention,

In addition, example 3| discloses how the crosslinker strength can be adjusted
according to the present invention, by varying the mixture fractions. This can be taken
10  advantage of in industry by keeping the total amount of crosslinker added constant by
suitably mixing the components and feedback controlling the strength of crosslinking
through the component ratio only. This represents an industrial advantage because in
this way the mixing of crosslinker into the monomer solution can optimally be adjusted
on a large industrial scale using constant flow streams.
15
Postcrosslinking:

The dry normal base polymer powder is sprayed homogeneously (while stirring) with a
solution of 0.12% by weight of N-hydroxyethyl-2-oxazolidinone, 3.35% by weight of

20 water and 1.65% by weight of 1,2-propanediol, zall percentages being based on polymer
used.



FTMP1 POBEOTA37. 18. 8% 0. 615. 9 TMP30ECGPOTA G36.60 .6 /0 BDDA 0.616. 2
G30EGBPOTA Eﬁgf’$9‘ 4.5% TPCGDA 2.024.7 TMP30EGGPOTA 135.010. 0% TPGDA 0. 318.0
As can be sd&n®3¥8m tab. 2, the properties of the crosslinker of the
conparative 5 exanples can be obtained in a simlar nmanner using a
multiplicity of other crosslinkers in aggunts which have been cal cul at ed
according ta. the present invention, In addition, .exanple 31 discl oses how
e crosat | it b S Bin £ SRse o b AEA SPIRYT i HECHTER MRS MBS BLRtEZe by

i nventi on, Bomizingithe selhomwith titregén. Acplowstmre Tines froanldutige ialused ddichdaant age
of in industyyRyirReRiurge.t he total amount of crosslinker added constant by
suitably m xi ng the conponents and feedback controlling the strength of
crosslinking through the conponent ratio only. This represents an

i ndustri & akheaneisigeowsier isiben heat treated inaydrying cabinetray 180°Ceiop 68 ImimKkbis theit o t he
nononer sol Widval ofaé miké bEH0 HicRindtBisus bRREr tHih agglbMetifted May Bk rémbvercal e
using constant flow streans. 15 Postcrosslinking: The dry nornal base

pol ymer powder is sprayed honogeneously (while stirring) with a solution of
0.12% by wei@my absutNORA gdrf orayedtpelymep agxeeasiedderiag. 3. 35% by wei ght of 20
water and 1.fe%rByertied &tthis PostbrodsiikenpBRHiePbre ddtbriRéLent ages bei ng based on
pol ymer 10used. PF 55146 68 The batch size is in each case 1.2 kg, and
spraying s through a two-material nozzle by atonmizing the solution with

ni trogen. A|@xoyHasedolymesr [rom C&d ge i s udbl GwhpPeih has a 5 1 working
volume. 5 The WEI@{%Q@,W_)I 5 thepglieal (reategqgm a dryi ng cabinet at 180C

U

1 .t e ¢ on
for 60 mn. HHsHRe 245 219
A2 |3C 302 245
B | 3E 350 224

In a further experiment, a fraction having a particle size 300 to 850 ym was prepared
and surface postcrosslinked with ethylene glycol diglycidyt ether (0.10% by weight
based on polymer). Apparatus and amounts of all assistants used are exactly the same

15  as described above. Howevzr, the moist polymer was dried in the circulation air cabinet
at only 150°C for 1 hour,

Various performance data are raised in order that the various crosslinkers may be
compared under constant conditions.
20



sieved once nore at 850 mcroneters in order that aggl onerates may be
renmoved. OnIRF &8BW8 100 g of noist polyner are needed for drying. The
properties of this postcrosslinked polynmer are determ ned. 10 Ex. Base
pol ymer CRCAUL 0.7 psi A3A (conp. ex.)29. %64 0 Al 3B (conp. ex.)24.521.9
A23C30. 224.5 B3E25.022.4 In a further expérinment, a fraction having a
particle size 300 to 850 pmwas prepared and surface postcrosslinked with

et hyl e{le gl ggkosfamgdteym ]gyl l"lﬁbOWelgﬁ{t)oﬂ-U% m@ﬁl_ ghF\ULDa>eUAl9E‘ E)(tFQ?ﬁdSbles
Go5er i bed apove.  Hoevdr SHTUHED PN, edBud ORI S8 PR b r ol Bt oh ai
cabinet at|only 150C flor 1 as&die.ackari ous perflormance(data arfe raised in
order that fheMpaySEQLS cr ossl [ nlqjar S may &0.cd rIP“gg_gfj“ an%yqi::)gi;[ ilgto
cé)(r)?)glslt : ?\EZr ggg‘%"ﬁ éf b;;ec/iu ; v/mgg“éos 2&7 VC T‘\?Jgg'?w 31%2 ‘ﬁ : cryl ?c acid
TMP- 15EC- 1. 030. 029. 023.{09. 0 triddtryl at e2| @35 3262822. 65.21.8. 023. 722 321)63. 2
TPGDAL. 033. 83Z7p&pha17[3 2. 02612 7-823. 8633 83.[0247 8261 324 %4 #1713
TMP- 30EC- 1. P32. 931. 825.1013. F~ 5ROt riacry 1032.230{022-811
3.029.329. 123. 28. 0 70%|by wei gt®. 2531. 6835523, 64481 | 238 5.0
3.0 248 26.3 225 44
TMP-30EO- 1.0 32.9 31.8 25.0 13.7
5PO-triacrylate 2.0 32.2 30.0 228 1.7
3.0 29.3 291 23.2 8.0
70% by weight 0.25 316 30.5 23.6 11.1
of TMP-30EO- 0.35 32.1 30.9 238 11.4
5PQO~triacrylate 0.50 31.2 30.8 245 9.1
30% by weight 0.70 29.9 30.2 245 6.9
of TPGDA 1.00 28.7 295 239 5.9
1.50 27.4 28.1 23.6 48
2.00 26.6 27.7 23.4 4.4
It is evident from the preceding table that the inventive mixture of two crosslinkers is
5  superior to the use of the individual crosslinker components and also superior to a
single similar crosslinker having a similar WFR.
For instance, the extractables value of about 9 is achieved with just 0.5% by weight of
inventive crosslinker combination compared with more than 1.0% or even more than
2.0% by weight of crosslinker fraction of the individual components and about 1.0% by
10  weight fraction of the similar individual crosslinker. The CRC and AUL values of the
crosslinker combination are likewise superior to those of similar individual crosslinker
for the same extractables value.
A further experiment was carried out to prepare 6 different mixtures in order that the
15 invention may be demonstrated. Hydrogel-forming polymers are prepared therewith as

described in example A, except that the pure crosslinker used there is replaced by an
equal amount of one of the mixtures in each case. The postcrossiinking was then
carried out as described above with ethylene glycol diglycidy! ether using the

300 - 850 um fraction.



of. TMP-30EO 0. 3532. 130. 923. 811. 4 5P0-triacryl ate0. 5031. 230. 824. 59. 1 30% by
wei ght 0. 7029. 930. 224. 56. 9 of TPGDAL. 0028. 729. 523.95.9 1.5027. 428.123.64.8
2.0026. 627. PF358248 |t is evident fromthe preceding table that the
inventive mxture of two crosslinkers@s 5 superior to the use of the

i ndi vi dual crosslinker conponents and SO superior to a single simlar
crosslinker having a simlar WFR For instance, the extractabl es val ue of
about 9 is achieved with just 0.5% by weight of inventive crosslinker

conmbi nati on conpared with nore than 1.0% or even nore than 2.0% by wei ght
of crosslinkergfraction of the individual conponents and about 1.0% by 10
wei ght fractiop of the s¢mlar iendividugal crosskinker.eThe CRC and AUL

val ues of the sogosslinker conbf’gnati on gre |ike®i se sq;f)eri or<to those of
similar indivigual crosslinker “for the®same extractabl es vafue. A further
experinment wasucarried out to prepare 6 different mxtures in order that the
15 invention may be denonstrated. Hydrogel -form ng pol yners are prepared
therewith as d@sgribed i exanplee A, ex%ept thafl the fgre cr@sslinker used
there is repl a@e® by an™~equal anount of one of™the m%tures™N n each case.
The postcrossl‘ltnki ng was then «carried out as descri bed above with ethyl ene
gl ycol diglycidyl ether wising tke 300 -«850 pméractien. PF 85146 70 ~ 0 a a
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TMP-30 EO-5 PO-triacrylates
TMP-30 EO-5 PO triacrylate
TMP-30 EQ-5 PO triacrylate
Glycerol-3 PO-triacrylate
TMP-30 EO-5 PO-triacrylate
Glycerol-3 EO-triacrylate
Glycerol-3 EO-triacrylate
Glycerol- 40 EO-triacrylate

Polyethylene glycol 300
TMP-40 EQ -TA

Trimethylolpropane
Glycerol diacrylate
_diacrylate

trimethacrylate

Mixture Crosslinker
1
2
3
4
5
6
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A nixture of W&tclai®gst two conpounds each having at |east two doubl e bonds,
said mxture having a WFR from 200 to 600 g/ nol of double bond and at | east

two of 5 saigd co | S . LC.E rs as
doubl e bondﬂconggﬁgﬂ%s oﬁ%&gé%ﬁéﬁdgﬁ%@d%éa&ﬁﬁ%éﬁ;ﬁ%@% 8%@"2%%%& ere
121 10 15 & i s BUP Hangirir Hormi208de AU alrol as Aaukladopd pnflat astiwe ot ur e,
5 said compounds each comprising at least two (meth)acrylic esters as double

bond component, WFR being given by:

n

oo x MW. {1 Zi=WFR where

i=1

10
n
z o = 1
i=1
15 a; is equal to the molar fraction of compound (i) in said mixture,

n is equal to the number of compounds in said mixture and nis 2 2,
Z;is equal to the number of double bonds in said compound (i),
MW, is equal to the molecular weight of said compound (i).

20 2. The mixture according to claim 1 which has a WFR between 240 and 400 g/mol
of double bond and preferably a WFR between 250 and 350 g/mol of double
bond.

3. The mixture according to either of claims 1 and 2 wherein n is 2, 3 or 4 preferably
25 2.

4.  The mixture according to any of claims 1 to 3 wherein the MW/Z ratios of two
compounds differ at least by at least 50 g/mol of double bond, preferably by at
least 100 g/mol of double bond and more preferably by at least 250 g/mol of

30 double bond.

5. The mixture according to any of claims 1 to 4 wherein one compound has an
MW/Z ratio of below 400 g/mol of double bond, preferably below 300 g/mol of
double bond, more preferably below 200 g/mol of double bond and especially

35 below 150 g/mol of double bond.

6.  The mixture according to any of claims 1 to 5 wherein one compound has an
MWV/Z ratio of above 400 g/mol of double bond and below 10 000 g/mol of double
bond and preferably of above 600 g/mol of double bond and below 1000 g/mol of

40 double bond.

7.  The mixture according to any of claims 1 to 6 wherein Z of at least one
compound is between 2 and 8 and preferably is 2, 3 or 4.



nis equal to the nunber of conpounds in said mxture and nis 2 2, Z; is
equal to t nePRarht® of doubl e bonds in said conpound (i), MAN is equal to
t he nol ecul ar wei ght of said conmpound (i). 20 2. The m xture according to
claiml which has a WR between 240 and 480 g/ nol of double bond and
preferably a WFR bet ween 250 and 350 g/ nol of double bond. 3. The m xture
according to either of clains 1 and 2 wherein nis 2, 3 or 4 preferably 25
2. 4. The m &t ur Thaahaurdigegordingaounp bf chiaisnbtol7 wherdinvdaid earmpdumes B Z rat i os

of two conpound i fd et - B0 0 e bond,
preferably by at est }gaéét%?'fg(?ré?aéfnag% %eu%@%%%o}dof r?gglr?gﬁé\ls%?g er ablr¥‘ by at
| east 250 g/ mol Grethissvicas %n &Agh palyalephol A has £ bydroxy fundiigns andome
clainms 180 4 whir® carboreatoowspound has an MNZ ratio of bel ow 400 g/ nol of
doubl e bond, preferably bel ow 300 g/nol of double bond, nore preferably

bel ow 200 g/ pol of double bond and espgc,i al1la‘y 35 bel ow 150 %/ nol of double
bond. 6. The¥ni x{of BAWERCAPTHEGS 20K ¢ Frims LioRwherel e gomRoUAd She conpound
has an MW Z r at representeoidyeont0d thg fotibwio§ fatowlkdee bond and bel ow 10 000 g/ nol
of double bond and preferably of above 600 g/ nol of double bond and bel ow
1000 g/ nol of 40 double bond. 7. The m xture according to any of clains 1
to 6 wherein Z of at |east Gbne conpound igg between 2 gnd 6 and preferably
is 2, 3 or 4. PF 55146 .2 The m xture gccording to claims 1 to 7
wherein said conpounds st er s |[FOwhj [ (ADY by esterification
of polyal cohols A, with j(net QP i ¢ Bei dndhd each pol cohol A, has ZzZ
hydroxyl functions and fRm2 5 to 50 ggrbon atons. 9.

m xture
accordi nboto any of clainms 1 to 8 wherein one conmpound is r@present ed by
one of the followng fornmulae: 10 Rl AOp(E R6 R5 0 {AO p2~3

O

\)K O
(AO)p AO )kﬁ
R3 N O/W/\ O/( )2
R1
0 R2
\(AO)pz\ﬂ/J\

0 Ib,

O
O (AO) )‘K(
P
0 o7

R3
o R2

\(AO)pzﬁ(J\

O

15
or



0 .))~ RB (AQP3-1, 0~0 (AO PI 0~ (AOp2 R2la, ORL R Ib, RB()¥%WP3 0
-(AO pl R1L RBFP58146 (AO)p2 0 15 or Ic, PF 55146 73 0 (AOp3 R3 1d 5 10 15 20
where AO is independently at each instance -0-CHR7-CHR8- or -CHR7-CHR3-O
where R7 and R8 are independently H, lin or branched Cl-C8-al kyl, R5 and
R6 are independently H, |inear or branched Cl-C8-alkyl, nisl,20or3 plis O,

1 or 2,
(AO)p,f\v

/ R4
d 0
: on o
0 o P
\)K (AO)Pa/ R1
R3 -
0
\(AO)pz\rH\

0 Id

where AQ is independently at each instance —O-CHR7-CHRS8- or
-CHR7-CHR8-O- where R7 and R8 are independently H, linear or
5 branched C1-C8-alkyl,

R5 and R6 are independently H, linear or branched C1-C8-alkyl,

nis1,2or3
10

plis 0, 1o0r2,

p2is 0, 10r2,
15 p3is 0, 10r2,

pdis 0, 10r2,

R1, R2, R3, R4 are independently H or CH3,
20

10. The mixture according to any of claims 1 to 9 wherein one compound is
represented by one of the following formulae:

0 0

R6
\)'k( A0 (PO\[/LE O/(AO)Pz)J\T//
RS

R1 R2
la,
25



p2-is 0, 1 or é)SisO,lor 2, p4is 0, 1or 2, R, R, R3, R4 are
mdependenthFIflsM' CH3, 10. The m xture according to any of clains 1 to 9
wherein one conmpound is represented by one of the follow ng formul ae: Rl
AO p([ 0 RS R6 nOR2 la, 25 PF 55146 74 Op4 R3(AO)p3(AO)pI ))~ &' O (A0)p
ORBROR3Ib, Ic, 5 or (AO)CE)Z 0 OAOp( (AOpP4 0 R1

\)K(AO)PQ,\ /\l/\ /(AO)P1)LT//
(AO)%%

O Ib,
O
O (AO) /UY
p1 i
0 o
\'/LK Aoy~ R1
R3 RO
O
\(AO)pZW/K
0 Ic,
5 or

O

(AO)JV
/ R4
O
0O
0 o~ (Ao)p1)1\(
(AO)p

O

~ R1

3
R3
R2

0
O

where AQ is independently at each instance —-O-CHR7-CHR8- or
10 -CHR7-CHRB8-O-, where R7 and R8 are mdependently H, linear or
branched C1-C8-alkyl,

Id

R5 and R6 are independently H, linear or branched C1-C8-alkyl,



0 1d 10 where AO is independently at each instance - O CHR7- CHR8- or

- CHR7- CHR8- (PF 588 ¢ R7 and R8 are independently H, |inear or branched
Cl-C8-al kyl, R5 and R6 are independently H, |inear or branched Cl-C8-al kyl,
PF 55146 75 nis 1, 2, 3, 4, 5, 6, 7, 879 10, 11, 12, 13, 14, 15, 16, 17,
18, 19 or 20, 5 10 15 20 25 f1157 9,10, 11,12, 13, 14 15, 16, 17 18 190r 20, p2
is 7,8,9, 10, 11, 12, T13s112,3 955 6.4, 819, 10181, 1 18- 14d5. 1637 387199 209, 10,
11, 12, 13, 14, 15, 16, 17, 18, 19 or 20, pd4is 7, 8, 9, 10, 11, 12, 13,

14, 15, 16, 17, 18, 1 1 . ntly H or CH3.
11. The m xture accorzl n%7t2% é1t8h1e1r Réfdsﬁgf% %Iq? lggwﬂgrﬁel n AOis

| ndependently at each instance EO or PO where EOis OCH2-CH2-, PO is

i ndependent | y O CH2- CigRGH3) 8, 0O CHRCHR)1H4CHR -18R37 at8] 1R@r ade i ndependently H
or CH3 12. A process for prepari ng an ester mxture of said esters F;
according to any of «clains start@n&)from an alzgohol m xture of

sai d pol yal cohol s A, p@dﬁﬁr?’sﬂ ﬂa 1hégs?%ﬂ§ & 1fetet'PR§25ai d pol yal cohol s

A, with (nmeth)acrylic acid in the presence of at |east one esterification
catalyst Cand of at laasy, @ B0} ¥R 133l 05 ey Did qb or Poand optionally

al so of a water-azeotropi ng sol vent forman estér mxture of said
esters F,O, 30 b) optionally renoving fromthe reaction m xture sone or all
of the water fornmed iRf, &2, RIURA age mdependeatit dror&H3.f) optionally
neutralizing said reaction m xture, h) when a sol vent E was used, optionally

removing thi ? 1,SOJI'I>1/ee r%xh?r% a%l:grtcﬂnlglto elther of claims 9 and 10 wherein AQ is independently

at each instance EO or PO,

15
where EO is O-CH2-CH2-,
PO is independently O-CH2-CH(CH3)- or O-CH(CH3)-CH2-
20 R5 and R6 are independently H or CH3
12. A process for preparing an ester mixture of said esters F; according to any of

claims 1 to 11 by starting from an alcohol mixture of said polyaicohols A;,

comprising the steps of
25

a) reacting said polyalcohols A 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
mixture of said esters F;,
30 b}  optionally removing from the reaction mixture some or all of the water
formed in a), during and/or after a),
f)  optionally neutralizing said reaction mixture,
h) when a solvent E was used, optionally removing this solvent by distillation,
and/or
35 iy  stripping with a gas which is inert under the reaction conditions.

13. The process according to claim 12 wherein

- . the molar excess of (meth)acrylic acid over said polyalcohols A, is at least
40 5*Z; mol% and
- the optionally neutralized (meth)acrylic acid comprised in said reaction
mixture after the last step substantially remains in said reaction mixture.



and/or 35 i) str#ﬁglng with a gas which is inert under the reaction

condi ti ons. process according to claim 12 wherein 40 the nol ar
excess of (meth)acrylic acid over said polyal cohols A, is at least 5" Z
nmol % and the optionally neutralized (nmethgacrylic acid conprised in said
reaction mxture after the last step substantially remains in said reaction
m xture. PF 55146 76 14. The process according to either of clains 12 and 13
wher ei n t he {4ret Thapropbdscaccaddindy tosither oftiifs thand A3%Heyeingiedtethasgied from

sai d reaction m xby senot%g@!lr@‘ﬁdr?a/f B%Cve@ﬁ{ &Rl @Fﬁ{m WA Fnﬁﬁ’wfr%' on mi xture

conpri ses ester mx ess accor o any ai ms 12 to
14 wherein sai d P¥aped gitensad @PbSte%M%WGHCW’BW%%F@“P%%QS astes Mixirs
conprised ester mxture, has a DIN EN 3682 acid nunber of at |east 25 ngy

KOHg. 10 1645 Th?h@%ﬁﬁ@s%sac%s&%djl‘o% I%i?ﬁ(s ] toqmlﬁré'eﬁ?sa‘id)reﬁét iMehglre said

reaction mxture ed affer sai ast s st er
m xture, has a (%?'H?EEE?‘? lagtstep. Qﬂsegpstpéggﬁturg B33 ﬁ'@é&g?ﬁ” 17.

The process accoadid ngﬂbedraylaastﬁmgrmm.to 16 wherein the nolar ratio of
15 (nmeth)acrylic acid to alcohol mxture Ain reaction a) is at |east 5*Z

1. 18. process, for re ar i a crosslijnk hydr oge npr|5|n the steps
of k) pofO et o: T BiRcBis SaEoifih B A0 &Y Sl i 16 Wi s TR PRRy of
clains 1 20 to dditained bftémssichipatcstep,iwhichcéam prisies kstepmixtural hys adﬂeth)amdlb
monoet hyl eni cal ch,ale§,%h{r@tagga§m@%me§htand optionally also at |east one
further copolynerizable hydrophilic nmononer Min the presence of at | east
one free-radical initiator K and optionally of at |east one further
grafting bas¥.L, The propessoarsbidingrlosnyob slaimsk2 teg1a Weereindbe malarratia ofr e

obt ai nedsg rom k)(metﬁﬁcgiuc dEi it Bicbhd i A O rdictiéia s Qbleasined, hrom k) or 1),
and n) optionally grinding and/or sieving the reaction m xture obtained from
k), 1) or m). 19. A process for preparing a crosslinked hydrogel, conprising
steps a) to 18 Aprogesoiodpiapariog aﬁW%FNk@g&Wﬁ@%'ZC@fDPﬂSFHQAWG stensiafi onal |y k)
pol ymeri zing the reaction m xture fromone of stages a) to i) if perforned,

i th optional |y pdcel AL TUAORIDYSICR! L sige LaLEsh emRadR N 810

opti onal Ic}/ also at I"e copol'y I 'C ‘monorner
to 11 with (meth)acrylic acid, WIth optlonally addltlonal monoethyienlcally

unsaturated compounds N and optionally also at least one further

copolymerizable hydrophilic monomer M in the presence of at least one

free-radical initiator K and optionally of at least one further grafting base L,
I) optionally postcrosslinking the reaction mixture obtained from k),

25 m) drying the reaction mixture obtained from k) or ), and
' n) optionally grinding and/or sieving the reaction mixture obtained from k), 1) or
m).

19. A process for preparing a crosslinked hydrogel, comprising steps a) to i)
30 according to any of claims 12 to 17 and additionally

k) polymerizing the reaction mixture from one of stages a) to i} if performed,
with optionally additional monoethylenically unsaturated compounds N and
optionally also at least one further copolymerizable hydrophilic monomer M
35 in the presence of at least one free-radical initiator K and optionally of at
least one grafting base L,
[)  optionally postcrosslinking the reaction mixture obtained from k),
m) drying the reaction mixture obtained from k) or 1), and
n) optionally grinding and/or sieving the reaction mixture obtained from k), ) or
40 m).

20. Polymer obtainable according to a process according to either of claims 18 and



35-in the pr esen% of at |east one free-radical initiator K and optionally
of at |eastPbr@ g‘?afti ng base L, 1) optionally postcrosslinking the
reaction m xture obtained fromk), m drying the reaction m xture obtained
fromk) or 1), and n) optionally grindinggand/ or sieving the reaction

m xture obtained fromk), 1) or 40 m. 20. Polymer obtainable according to
a process accordilfig to either of clains 18 and PF 55146 77 19. 21.

Crossl i nked hydrogel conprising at |east one hydrophilic nmonomer Min

I . : ool s a ) _ . ! E:
scborting.  52bo GRS Bk Wiy LK% oL RidlbGR! pRAACERIE " i
at | east one hdeB‘éﬂY’T‘?r(':zeﬁrfWMPsW”f‘ﬁd WHB 50 S5 18E MU q'féPﬁ eSIES &) FGREINGNi th a

reacti on 8n xt ur etonmycdf otaimpriitsdd. an ester mxture of said esters F; and is
obt ai nabl e according to a process of clains 12 to 10 15. 23. The use of a

pol ynmer according to _any of clains 20 to 22 in hygiene articles, packaging

et ori al 5 and2i nCresIRKRSYdropsT samprieingahiéAst phe RYEPPINEG TBROBBIMIA 5| ng 20

-from0.1 %to 40&pdiymenzegtomotroaslinkedvith aneaatishenixtoTecivhick comnpesasthresttar s F;

according to any nff Gisam ertérglF.lénoqg‘éb{a’iTFatbﬁé’&%hﬂiﬁ%‘&@%ﬂ)r@ces‘s {218 92 86 bY
- VU- 0

wei ght of at Ieaih one hydrophilic nononer y weight o | east
one estef?ficatidr catal yst C, 0- 5% by weight of at |east one
pol ymeri zation inhibitor D, and 0- 10% by wei ght of at |east one solvent E,

with the proyssoThBake b§ polyitet 88@kdihG tPaMPH IR0 %0 Y 29V Klffenedntictes, The

conposi tion of mattker .accor di n% to clai 4, further conprising - a diluent
G ad 100% by wei §AEKEIHY MELHS BNA NP MPYFBYel obt ai nabl e from a conposition

of matter according to 30 claim24 or 25 and additionally |) optionally

post cr osgki nkk NgAtRMPLSiIAEH bORaldrdoHiphisingt @i ned, ) drying the reaction
m xture obtained directly or obtained froml), and n) optionally grinding

and/ or sieving the reaction mxture obtained directly or 35 obtained from
1) or m). 27. The usfeoreP. 186 tae4% ibyweight of @tdeagione galsr mideresy gpid@stess Bny of

clainms 12 to 17 or Ofccording to any of claims 1 to 11 and (meth)acrylic acid,
- 0.5-99.9% by weight of at least one hydrophilic monomer M,
20 - 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 at least one solvent E,
with the proviso that the sum total is always 100% by weight.

25 25. The composition of matter according to claim 24, further comprising

a diluent G ad 100% by weight.

26. Crosslinked hydrogel obtainable from a composition of matter according to
30 claim 24 or 25 and additionally

) optionally postcrosslinking the reaction mixture obtained,

m} drying the reaction mixture obtained directly or obtained from I}, and

n) optionally grinding and/or sieving the reaction mixture obtained directly or
35 obtained from [) or m).

27. The use of a reaction mixture obtainable according to any of claims 12 to 17 or of
a composition of matter according to claim 24 or 25

40 - as a free-radical crosslinker of water-absorbing hydrogels,
- as a starting material for preparing polymer dispersions,
- as a starting material for preparing polyacrylates,



a conposition of matter according to claim?24 or 25 40 - as a free-radical
crossl i nker P§f5%%4Ber - absorbi ng hydrogel's, - as a starting material for
preparing pol yner dispersions, - as a starting material for preparing

pol yacryl ates, PF 55146 78 - as a paint w material, or as a cenent
additive. 28. The crosslinked hydrogel according to any of clainms 20, 21, 22
or 26 which has-a 8sa@aingday matesiablor nker content of |ess than 10 ppm
preferably | ess .t hags 8 cepeneddditiveor e preferably Il ess than 5 ppm 29. The use
of an ester mxture of said esters F; according to any of clains 1 to 11

for prepari &g hydr ogel -form ng pol yners capabl e of absorbi ng aqueous fl uids.
10 30. The #8e oftegmosslinkad hydraasl acopediog te any af slaimareh 210 24196 LB whichhas & st er
conponent F; i gegides erdssirkel eortertivdress thdny10\ehrareferabiplees Ganld pprm dnby

wei ght based on ménjé%réf&ta%‘y 1250k sgpngonorrer S.

29. The use of an ester mixture of said esters F; according to any of claims 1 to 11
for preparing hydrogel-forming polymers capable of absorbing agueous fluids.
10
30. The use of an ester mixture according to claim 29 wherein each ester component
Fi is present at less than 2% by weight and preferably 1% by weight based on
the total amount of monomers.



