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PF55146 1 RF #P1#%s of conpounds conprising at |east two doubl e bonds and
use thereof Description 5 The present invention relates to novel m xtures .
of at least two conpounds each. having ay |east two doubl e bonds, said

m Xture having a WFR from 200 to 600 g/ mol. .of. doubl nd at |east two
of said con¥ B%HH%%%‘EFP%H’BFP@PH%}”%@ 'gésa@f"otd\%blﬁk ﬁ? 3’8$9?‘? ereters as
doubl e bond conponent, WFR being given by: n 10 E a, xMN/Z; =WFR where i=1

n E a; =1 pl&ripfdna; is equal to the nolar fraction of conpound (i) in

said mxture, n |s equal to the nunber of compounds (crosslinker

conponents) in said mxture and nis ? 2, Z; is equal to the nunber of

doubl e bmnd¥he presantdnmtpo iglates tg HO\MV\imX’f@Feé@uail leag) tvh eomppbetls eachravingi ght

of said conmpopad thd Houldle BbAIY, séxu&ﬁhxmr@ﬁ@\ﬁ k QUFR FreRAZGONS &)b?ﬁol&ﬁ'@@ﬂ@eand
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the use of PV%CECH é)tE?'nao c%fessalé h(%i'ﬁ sor pgmgﬁy}eﬁilaﬁggsﬁ Qlﬁ’gcr igrm ng

addi tion po XYiown
fromthe prBﬁﬁméﬁﬂbuwﬁéWﬂﬂﬂ@"W@ﬂW6rW&*%hmﬂgQW?bPé hydrophilic addition 25
pol ymers, mhlch can be both ionic and nonionic in nature. They are capable

of abso queous fluids by form ng a hydrogel and therefore
are (fer n?' gYIW P%sgg":% nuf acturing tanmpons, diapers, sanitary

napklns |n66nt|nence articles, training pants for children, insoles and
ot her hygiene articles for the absorption of body fluids. Superabsorbents
are also usgd in other fields of technology where 30 fluids, especially

wat er or aqueous sol utions, are absorbed. These fields include for exanple
storage, paék#agfig, transportation (packaging material for water-sensitive
articless fpr exanple flower transportation, shock protection); food sector
(transportation of fish, fresh neat; absorption of water, blood in fresh
fish/ meat packs); ned|C|ne (wound plasters wat er - absorbent material for

burn dressi g @tuat & thy malardeaciien mf femrouRa LY In seishatixtere, (cigrequsd tadheer i al
f or phar macewhbeadf sompdumisiicrasiikes compdraan®tn saipndsiley &id nisty 20 wwhuwgel

cooling gel %S:F[Elit%e? c}fg:{a%Fﬁe i} SRS bt %und @P'nﬁ\}@eﬂe%c@r al B rlnfaié?lﬁlglr or

wat er / oi | enu S|ons oves spo on in
textil e, WRight egﬁa'dmmoeaqi (i r%ém'*“?%@[gc@ﬁ§ APYEPRIG hRse @é*&f%ﬁ?%ﬂ § or
or gani c r eaose oimeactionmiltiureszthtis obtaofablear ge functi onal nol ecul es (enzynes),
adhesive for 40 aggl onerations, heat storage nedia, filtration aids,

hydr ophi | nen I [
ydrophi i ngvgr%?e ﬁyc}roéé]-fgr?nngngddition 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
preferentially used for manufacturing tampons, diapers, sanitary napkins, incontinence
articles, training pants for chiidren, insoles and other hygiene articles for the absorption
L,, of body fluids. Superabsorbents are also used in other fields of technology where
30 fluids, especially water or aqueous solutions, are absorbed. These fields include for
' example storage, packaging, transportation (packaging material for water-sensitive
articles, for example flower transportation, shock protection); food sector
L \(transportatlon 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/wate'r or water/oil emulsions; textiles (gloves, sportswear, moisture
regulation in .textil'e‘s, 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, dispersanis, liquefiers); building and construction, installation (powder
injection molding, clay-based renders, vibration-inhibiting medium, assistants in relation
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I ncreased hydendsel tozoptrerdfficid ehtmrestigatioowsitree bty fendzrin the abserbesht ager

constructio ggﬁ;etr Ly changed the performance profile required of
t he water - s%%}gble drophﬁ%r{c pol ymers over the years. \Wereas at the

start of the devel opnent of highly absorbent hydrogels it was initially
sol el y t he Vié@eyxurrbnigrershie dizper degign isrowdrdeiver ihireee sonstroctisadchaving avas
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and di stri but I sive een
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rm a bar riabilityl efyiee stperaideskant éntraddamil 2hd 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 polymer 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. Gels 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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and AUL,._ hi gfr1 swel | abl e hydrophilic hydrogels are generally surface or
gel postzér osslinked. This postcrosslinking is known per se to one skilled
in the art drdmipsoverteé eedbinenet peaptesiibs, fon ezgmiple Revagd in thhaliapeoanddUsur f ace

postcrossli %Ws@@llibt@hﬂfr&i#ﬂ@ rafbgelsase igbh&dily 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 80/15830 describes crosslinker mixtures of methylenebisacrylamide with
- dialfyltartaramide. :

35 WO 02/32964 describes crosslinker mixtures between acrylic ester glycols and ally!
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 fough gels in the polymerization.



30 ‘pol ymer F&r§318Pes. WO 90/ 15830 describes crosslinker nixtures of
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reaction tines are up to 35 hours and that excess acid in the reaction

21032%24'3; ﬂh@F@?ch%?mQB{e P%&h&ﬁirﬂ &r@ﬁzdo P(rﬁ@th NG eBierPhias @u%tgrg%f;ﬁt%'gr%ovw
(rr%e &‘é‘{%? of reactron and to use an excess o(%megh?gcrellc acl

.25 US4 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
2:1to 3:1.

C The disadvantage of this process is that the low reaction temperature means that the
30 reaction times are up {o 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.



(Chieri cal AU $8146s 134: 163502) descri be processes for esterifying
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(neth)acrylic esters as doubl e bond conponent, WR being g| ven by: n E

a; XxMN/Z; =WFR where i=1 20 n a;=1 i=1 25 a; is equal to the nolar
fraction of congbund (i) in said mxture, n?2, Z is equal to the nunber

of doubl e bonds 3 Q,L SMW, /X EWEROwkérk, MA is equal to the nolecul ar weight
of said conpound_{i), C 30 WFR, the weight-functionality ratio, corresponds
to the doubl e bdn functionality of the desired conmpound or crosslinker

m xture.20The resulting linear system of equations can

n
z [0 ] =1
i=1

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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result, the specific crosslinker properties of the 35 m xture can al so be
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as well as specific new crosslinkers synthesized and approved at
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300 and 3308&380. C 15 Preference is given to above m xtures wherein n is

2,3 or44 and nore preferably 2. Preference is gi ven to the above m xtures
rein the MVZ ratios of two oun dlffgr b | east 50, 6%, 70, 80

or 90 g/ nol PEFEE6S SS9 HEhig 2 tbﬁ?"% fﬁﬁw BN ig a%? ébdm?fﬁﬁr ragiyg. 130,

140, 150, 160, 170, 180, 190, 200, 210, 220, 230, 240 g/ nol of double
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g/ nol of double bond and bel ow 10 000 g/ nol of doubl e bond, preferably of
above 600 gfratbredte doyidretolbade aivdulee vnardin Bhe gbimpburef hakoarbiev/zeash 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.

C ' 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 8, 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 vaiues 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.



The nunber KFPPdi vi dual co'rr'ﬁohnds in the inventive mxture which are
Jpresent at nore than 1% by wei ght of the mxture is preferably at nost 10,
f or exanple 9, 8, 7 or 35 6, nore preferably 5 or fewer, or 4 or fewer and
nmost preferably 3 and especially 2. Wen the individual corrponents of a
m xture forma Gaussian distribution of individual conpounds, the above
remar ks appPyefpreateisegivératoltye abovetrixtrrepohencintat vempotindshare esteds i whicti

conmponent s. aA0Ri8hIEHGBGSh ESeficston b%@%o@%%?ﬁme%@ér%d‘ac?d ahq aheH east
one conpound | s, bet ially is

whin i o ppsaR o Rty Bbudundlofe Bhd Badecty ol 2 80 ST R ov e

m xt uresSwherei n the conpounds are esters F;, which are avail able through
esterificatirag nafleanrwaahm Rethe phiyawohbls Wedhhdaachey lidedl iagbtleramd uared

pol val GoNol oficr)Rs ofocd Keloiatog EL bS04 BIPFE b TEAT Ll BeR, oarbon

atons. 5 Th e use
general |y, Baloss¥00%/ ek W°§bpr§feﬁ@*éﬂ be'ﬁé’l %W)ESWDBI ij?drﬁﬁpemﬁ”k$%‘?‘él§99 QBBP]OW
2500 g/ nol, nore preferably below 1500 g/ nol, nost preferably bel ow 1000

g/ nol a esp, A

AR 5 2 };gtgggw\% ﬁoa?e BogRL. fuagloﬁsrgge«a I Wﬂ%lkxgﬂg@% Bofs, Gir

partial |y aPlsRYPaRIBERIY GO va ogrﬁ‘ﬁﬁ'éa'c%*éﬂ %/@PH@ ‘?%r%l%aSt at | east

partially abhninw aked/igied yeigt stewlssarahat edst badially qmrohlfsabi lalkosypteni fi ed

al koxyl at ed g gy erols. C 15 Exanples of polyols are trinethyl ol butane,

tri met hyl ol Br pane ‘trinethyl ol ethane, neopentylglycol, neopentylglycol

hydr oxypi val ate, pentaerythritol, glycerol, 1,2-ethylene glycol,

1 - pr opy| eﬁaa@bges(ﬂf polyols ape binydteviabytbpe.dtimethy@idropanse thinodthyldleBabat anedi ol ,
- but anedingh er@y@ 8| nébpniyl; nwalr&d pwarafa%bewaeayﬂ%ﬁar@p@é}@ﬂh@ _athylene

h dr oqui none I¥

Y00 107l %ﬁpeﬁm@m ﬁ@ﬁaopvaenfgvcff’geﬂ‘t?tfanad@ 1 4eptaneciol

1, 4-cycl oheﬂ&iﬁ@ﬂﬁn@dlwaﬁﬁthyl -1,3zpropanegliol gi-methyl- t airoprnedive diygroguingne 2- ene-
1, 4hdI ol an@is%blénéi A{B%pﬂerfbl 4] a.bi &HopBI 2 lefémihb@roﬂ?d&'clweﬁgél%daﬁe%whﬂ n
such as i na

functi oﬁ I | r nchcﬁc%i‘)?%@rl\eed*na tfP, g #? unct‘f%ﬁéc’hegg d‘g 3“2 %r?eboxyl
functions (-Ké&ﬁpbaﬂﬂbtdﬂm-hm@ﬂ'(ﬁmééﬁlﬁm having @ iCoris Qfe@’taé‘r suphcgEeybitol
Cl- C4- al kyl thesxampiedenoting nethyl, ethyl, iso-propyl, n-propyl; n-butyl,

i so-butyl, sec- butyl or tert- butyI Exarrpl es of such functionalized

polyols are _ditrimethyl ol propane, pent aerythritol C di net hyl ol propi oni c
aci d, dimet Ff;b'recﬂotyetsmscb%a&d't!@ﬂ@!mwywﬂ&&év%a%@raxarnplare&%wnp&pnsc 30
aci d andst he-C2} eacbosyfetdiiphs (-QOQH) &43.aC kylkyiesicarengffuhdieas (etérdfoups),

ment i oned. C;-C.-alkyl herein denoting methyi, ethyl, iso-propyl, n-propyl; n-butyl, iso-butyl, sec-
butyl or tert-butyl. ' :
Examples of such functionalized polyols are ditrimethylolpropane, dipentaerythritol,
C 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):

R1 R?
()
OH OH
35
where : :
R' R? are independently hydrogen, C,-C,g-alky!, preferably C,-Cas-alkyl, C4-Cio-

hydroxyalkyl, preferably hydroxy-C4-Cs-alkyl, carbioxyt or C4-Cs-alkyloxy-
carbonyl, preferably hydrogen, hydroxymethyl and C,-C,-alkyl and more



Preferred pBF?éﬂésare those of the formula (1); Rl RZ OH G4 35 where R,
R2 are independently hydrogen; Cl-Clo-al kyl, preferably Cl-C4-al kyl,
“Cl- Clo- hydroxyal kyl, preferably hydroxygCl-C4-al kyl, carboxyl or

Cl - C4-al kyl oxy- carbonyl, preferably hydraogen, droxynethyl and

Cl- C4-al kyl and more ?’%55%@&53' OXW%tP&'r%{H‘grﬁyﬁ%xynet hyl and Cl-C4-al kyl .
The al kyl radicals nmay each be straight chain or branched. 5 Exanples of R
and R2 are hydeRgeadicAB ik eachidYeraigh endlh @PKlancRer opy! . n-butyl, i so-
butyl, sec-butyl; tert-butyl, n-pentyl, n-hexyl, n-heptyl, n-octyl,

n- decyl, hydroxynet hél , carboxyl, methoxycarbonyl, ethoxycarbonyl or

n- but oxy& ar Bearpples of Bt anciBf grenyygireasan meth; dtakysepiopll, nrpsemyIn-butd, sehyl  and
molr ehp 3 efer &lhxw ﬁ@?g“@?’wmﬂl n-p@Fﬁyhh:-heﬁJ@Lj naférs_wl,-n-a&l|P?Lﬁbi€ﬁ,tﬂ@fwrrmm,er red
pol yhydric a r L ol but ane

trimet hyl ol E?rgg’éyg‘erﬁe@%)}ﬁgﬁ?y?lo%og%éﬁégonﬁégrpﬁeB!tltgf %ﬁwycoay,t? Pﬁ%ﬁ?&%frhyf’h"ﬂe{‘ol ,
2-et hyl - 1, Bydspaeatdyli mrthybandeathylland naorgmesfarebl oidroxymetipg, opethd dinglethyl.

1, 4- but anedi ol , dinmethyl ol propionic acid, mnethyl dimethyl ol propionate,

et hyl dj et ; | | Il ' |

di et hyi‘@?bﬁ%’?% (Falgglte?%ﬁ@?OIwgf‘reﬁ‘Fh@%@%&f@%ﬁ)@lﬁ%iﬁ?&gﬁ '531? }e{-I E)rl\bcuéarf?ei ng given
t o neopent ylrgisiadeipropapetimethyloftieaen BeoRREYgkes).RaNtassythatel 2-ethyl-

di met hyl f)l Ionggiro;&érmd@ut,iZlmemy:a-m,3Fmbpanydm‘l,er,&4pﬁmabedﬁalg_1 gi-beanddiol, .
neopentyl g - : jally to
trimet hyl ol Mﬁ?ﬁ%yr!%b%hgﬁ Fc@@g?gﬁt%ﬁﬁﬁtﬁ?ﬂlp%%&?ﬁ}t@H%%tgyﬁ&gt}oﬁgylﬂggehol s are
sorbitol, nEAKGHPULEG ﬁ&mﬂhyl fhylologtyate ok eg1y! d'f‘“rﬁ“é!‘?'%‘i%)’rat%r ythritol,
Eggni t ofi5 ( r pieiférehgs bein@piveoto iidopentytdiycol, iyhéethplblpaomhnd upentéaryth(itphhadt i t ol ) .

; an-ggl es of aRAUMASIBRRIE /1t oh ioRS hRRILAAS WiRd oiBY i SedbeRBidlcolss I the

162 ta 2000 referably.in the ra fro 62 to 1458, nore
e bl v raniSoipdps AR bR At BSebHT o R RPLERSERY | ot ne
range from pe#aenytrdd and nost preferably in the range from 162 to 378,
pol y- 1, 3- propanedi ol and poly- 1, 2-propanediol having a nolar mass in the

range from 134 to 117 preferably in t r.an rpm134 to 888, re
prefer agq?y %HE'PHSS P éﬁ%éarﬁ[c_(?hﬁif% ggbggsgéﬁm%ﬁ%lngﬁé$&%%H&glyf:ﬁroﬁ ﬁlérgﬁ%!nge C
from 134 t oentgitolpaAgpaehyibitatle afabjtelllyxielkixytfokantoldeitohtosdadtiiolt he range from
106 to 898, 30 preferably in the range from 106 to 458, nore preferably in
the range f [ - r 106 to
56 oo o s SRl AU o M il S0, 0
t et r aet hyl efiémgl82dg|2000, preferably in the range from 162 to 1453, more preferably in the
25  range from 162 to 1098, yet more preferably in the range from 162 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 giycol..

Useful polyesterols include for example polyesterols preparabie 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.
Polycarboxyiic 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, trimeliitic acid, azelaic acid,
1, 4-cyclohexanedicarboxylic acid or tetrahydrophthalic acid, their isomers and



Useful pol yggtsér%ﬁs i nclude for” exanpl e pol yesterols pr epaf abt e by
esterification of 35 polycarboxylic acids, preferably dicarboxylic acids,
W th the abovenentioned polyols. The stating materials for such

pol yest er ol re known t ne illed.in the art. Polycarboxylic acids
Phove. use By TBEeHREN draficl St arrinabis deraks: sl ARararas & TSl o
succi ni ¢ ackesterg fartexamelea@i-G,-akyi gstars gueigrabieimathyt ety o, n-boigkeesderedi oi ¢
acid, 40 o-phthalic acid, isophthalic acid, terephthalic acid, trinellitic

id, | ai id . 4-cycl oh > ] boxyl i i t et r ahydr opht hal i
oo e MRSkl E DRIl AR BORIBG PEL s SnbRLAALORR Mo T
est eri fi &bl 8-ydraxy=a-napdieoic agighpivaolasiRle or desapmiacieng. kipeful pelyes dciuydsithe
leJ>S<<':1][TD: ehCé- @Howfﬁnkéﬂtioﬁéd poigfunpictiaesiadiols, edribly r[ﬁobﬁhty@ycﬁk butyl esters.

eru rox T | | . .
2= hydr oxybelsurEyaR] dpee BRI dBh e ol At o B o,

A~ capr ol act gimesthylglbetyiic peidyoi s i ncl ude the abovenentioned pol yfuncti onal
al cohol s, preferably neopentyl glycol, trlmethyl ol propane,

tri met hyj ol i i [eTeT] [

i ot hy ! O1 borgieTee gRFHESEY B R s Bl N o B] oMU (Bess are

pol yesterols of the formula (lIlia-¢), OHOHOHOH OHOHRL R2Z RRL RlL kRl 8
8 OH OYYYO OH OH OYY. O OH OH OYYYO HOOOWB OO (119) gqH || b) OHncpH

where 15 R1Rind are Bach & dBLj ned above,l_andRY isla straight-chain or
branched, optithally sub ut ed | ene grao f 2t car bo ns or
an optionally substituted cykl oal kyl ene or aroyle e group of 6 20Ilto 12
‘cafbon at oms®Br @~si borff! BX@pI ar eCH si r@ﬁec&h?ti:qw& hyPlne,

1,2- et hyl ene, 1,3@?0 | ene, 1, 4-butyl ghe, li 1, 6-hexyl ene, 1,i7-héptyl.ene,

1, 8-octyl ene, cis-1,2-ethenylene, trans-1, 2 et henyl ene, 1, ?—, P,p3- or

1, 4- phenyl ene, 1, 2-@ampl ohex- 1-enyl ene, g, 1,3- or 1, 4-cychinhexyl ene, 25
4- 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-, 1w®ereor 1,4-phenylene. It will be appreciated that the nethod of
maki ng ggnerally produces m xtures which 30. may additionally conprise

| ower and hi@%ﬁﬁgé@ggﬁIg%ij%@‘eaf%?%%l%?rgdpref erred enbodi nent, reaction

m xtures of "at pol yesterols are used as
pol yal cohols A for producing the ester
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’-etﬁenylene, trans-1,2-ethenyiene,
( 1,2-, 1,3- or 1,4-phenylene, 1,2-cyclohex-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.

N 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° ‘ ‘T_c') this end, the pollyesterdis described above, for exainiple, are at least partially
hydrolyzed with a suitable base and subsequently and optionally after removal of the



35°To this ERPSRe pol yesterol s 'described above, for exanple, are at |east
partially hydrolyzed with a suitable base and subsequently and optionally
‘after renoval of the PF 55146 10 basic gqgnstituents remaining in the
reaction mxture esterified with the carboxylic acid B. Useful bases

i ncl ude for PaRgFRrEHeEEreN&RNg MipBFaEtiofMiKuss esterified wihdtegabpxyicredos,
for exanpleBas solid, solution orsuspension, preferably in the formof a
10-50% by weight solution and nore preferably in the formof a 20-40% by

wei ght aqueous ol utign., The exte i,C -ester. groups.in the
pol yest er ol ﬂéle@” ﬁ%%l@%‘é%f‘r’r?éa'wsw %Hf‘thﬁ(to%E) ”@&‘aﬂ%ﬁ"@ ngq(é%&rt 10%
(based of t KeCestfer expmnides solid, helutieraeit susgesion prafelpblypn feciorblofa 18t50% ast

25% nmore profRighlsyiugbn be@flordHéerameh BFemPsRf £5-abdobyaleibifaRiuedado and
.nost pref eraPllu%/iwgt | east 90% en basic constituents, for éexanple the

basic salt & carboxylic acid, are to be 15 renoved fromthe reaction
m xture, this may be effected for exanple via ion exchangers, for exanple

acidic or styhgnRGient REWVEILE tHesbtEPHHARAR e polEtdreParEinQBrolyiz&t Uk RldaSed, is for

b | idified f h th | d. B
subseausut L aeil L0 S hi0a Rl SRSl e
or el se in a&tsiapytBesnaigerefegblaldeast 58, pven Bwempieterally BPeast’fde 308, from

(et h) acryl ingoshpiferaplglay Gasbeneyl i c acid and polyol. 25 Useful polyal cohols
further include al koxyl ated pol yol s. and pol yesterols which are obtainable
by reaction of a polyol or polyesterol wth at | east one al kyl ene oxi de.

The present WhenebasioePrstiiventsr foppxameledhs ks salhefis earpayliseciofisda®gs of
the C fapnulremidd fr@f HRBreaE{EHHRIDP ChiSRID) IR effediexOor BAMPIEVId bn  where 35
s a pol %&@ﬁaﬁ‘r@%rss,tfdraéx%garecéb?di@oPétro@@PyWﬁﬂﬁ&’ﬁ%x% fkyl radical, R9is

i ndependent |’y in~each occurrence a strarght-chain or "branched

Cz- Cl0-al kenyl radical; R10 is independently in each occurrence hydrogen
or nethyl, Xhegeastcdepertdenislsybsenueathhaadifien amhesedfiguosiit the earboixggpeacioB 2 or
greater, ance4Rs¥iped S | ndependently in each occurrence a nunber from3 to
8 for xzza and a nunber from2 to 7 for x=3 or greater. . ,

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 polyaicohols further include alkoxylated polyols.and polyesterols which are
obtainable by reaction of a polyol or polyesterol with at least one alkylene oxide.

The present invention further provides reaction mixtures of compounds of the
C formula VIl
30
R%-(O(CH(R™)CH(R™)0),-C(=0)-R)s (vin,

where

35 R? s a polyvalent straight-chain or branched C,-Cc-alkyl radical,
R? is independently in each occurrence a straight-chain or branched C,-Cyg-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 y  : s independently in each occurrence a number from 3 to 8 for x=2 and a number
from 2 to 7 for x=3 or greater. -



PF 55146 11PF®48nder!ying al cohol to be esterified ha& the fornula Vila
R6- (O(CH(R1I0)CH(R10)O Y H x (Vila), 5- where Re, R10, x and y are each as
‘defined above. The conpounds of the forgyla (VII) are generally C2-Cl10

pol yhydric al cohols Vila which have been al koxga( ated with between 2 and 8

al kyl ene oxi'8e UBH?W%“%@POWH?B?&?E@G&JES BAPTINE YIS the terminal hydroxyl

group of each al kylene oxide chain is esterified with 10 a C2-Clo |

unsat ur at edge herpgichpiester. (fgferably the starting al cohol is a
C3-C6 polyhy?]\b?gmfl (:)oﬁg? fb)O ) pr ef er(ab%y has from2 to 4 hydroxyl groups.

More preferably the starti ng aI cohol is trinethyl ol propane, glycerol,
pent aer y§hr ihete R R3%, pranganadiesch as gebpad amyegl ycol , 1 4- but anedi ol - or
butyl ene glycol. Mst preference as starting aI cohols is given to

trimethyl ol opan n t aer thrl 15 Usefu ne .gxi des
el ude 1 or ThaaAgPeudeGtie bl BT B E Bk i sethnEe ey R e

vi nyl oxi r anésaehbiger alk@&m'ai@@wéb‘(bﬂ’@feemﬁearm 3(9|k‘.dﬁ@e owﬂ@gn@mrrhyn‘wymremr abI y
be made Up ahd QihRydienr t@?hhlﬁl@! é@fd&?b’drﬁﬂﬁ-‘ofé’&h@ﬂ{w&eadlﬂfé)éhawg)éls%ﬂlﬁe@%ltﬁ'e

units. al n e or
of o i Mur & GroaByRAmeERaG Bellor 806, FRERIER, fls St WX 8 Piice

al kyl ene oxmb’hyﬁﬂOtEéCQ’f’@J/Wb@h@f‘?fafﬁgb’@&srfm@ ? i beirenylaseypsoMoss prgfasaliEk or
bl ocks of ercétasing@icesol uEtrmﬁahﬂbtbsoptah@ diydeydi epentaetifididl St BpiykRedoloXi de,

propyl ene oS SISIE dyesl 154 Biudialef By RTR BT RIS Bldfehle Logghiby! one oxi de

or propyl en is thus
pref erabl e RPN gigen lerhywma@n@yeaﬁ@robancaeentaﬁmhrli% be hydrogen while
tgz otheags is net hyI or hydrogen and it is nore preferable for both the RO

icals tofagsf x@gsemgs iHefdB & SRl SHABAE oftie AEYHENCRN i uni L s i n

each chain |s numnber. terifying
agent is a ‘%“{qea I&MIPXIF%'}E Wﬂéﬁé‘if‘%%ﬁ’% et hyl eni cal | y unsat urat ed

car boxylic aC|d or ester, preferably a C2-C4 and nore preferably a C2-C3

et hyl eni cal hye a\‘l@%@gxﬁk@ﬁlaﬁﬁﬁ BihdrSio R ek thaMATor B o G ad dyicaer v! | ©

id, h |
2 rmoungl o PxtRanAEs hiipBneitpicE R SR B BBt Lo s pledst fran'
conpounds @éks/blne tm(tdieby of Aimyxtfiesr W‘@lﬂlﬁwxb{esp%ﬂn@tmlxm isl usied gthie differertie
prepar ati on ayREEBxide LHils Rﬁytﬂecéﬂaal@e@\'rﬁé PArRIBAEp RPN Br 48 BRCck 695@@%”{5*5 VI

5 Gven Logb s carpaiids, {1 Re8p g aBYEE pyBe TroBREAdS 00 | * -
mixture thereof, mare 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,-Cq 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 frequently present as a mixture of compounds
described by this formula and by-products resulting from the preparation process.

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



nore preferBbSp184® to four and nost preferably four ethyl ene oxide units
per hydroxyl group. These conpounds VI|b possess enhanced hydrolytic
‘stability. Preference is simlarly givenq4o0 conpounds VII - hereinafter
referred to as conpounds 5 Vilc - WhICh - for x=2 have been reacted with
nore than elM§rt pPrefsplly gpde iuaBng mast erefaially fa ethulaag oxigeritnitp Pef BYdexYW nor e
t han twel vegand. EsgsecicaldoyndoVIlb es&e&hanhdrﬁ:edmydrofy@c stgbBinor greater with
- nore than seven, nore preferably nore than nine, even nmore 10 preferably
nmore than tvvel ve and rm pr.ef er abl 'Ffifs ass than 15 et hyl ene oxide units
per hydr oxyFP &§¢608° SR ytgf‘l‘@é‘etoé’Bﬁ%BH Vi %’%’éﬁ%’rr&fqr?d t58§§8§'§°\é'?ﬂ§anced
solubili%y Whcwaheh. Al so concei va_bl e are conpounds VIl where y is 0, 1 or
2 for x =2 and 0 or 1 for x = 3. 15 O particul ar advant.age are m xtures
of the corrpo nds | b.and Vi ] m xtur havi n VlIb:Vile
vei ght 1ot |0 A IRNEYE BRge el \x%“ 567 GaB 0 Mok Er by Pamien, 2t
from 20: 80 tm»resoremIablmceeMtweblblayldleﬁpemlyrrmmsmmﬁ&@“ 70 to 70: 30 and
most prefera%rx(—erbrtg%tém&ﬁmw&ﬂhﬂ@e\% mreﬁerefé}abi ¥ @an HifE STbXnitge r ati o

t f th
ool yrer 10 pr Beteroll s e R S PRI AP o AT cr e the
al koxyl at i oathpleoevide units agr hydrexy) grogp, simdectiess corapausids Ve generaflvr nul a (1),

R-R2 R JXi bé‘éebisfanﬁ@qc@d‘@b%bﬂafﬁ'ihv&éterl /[JOOTXi IHHXi0O O HHI X /10
OorXi H Xi ?Jkl ~Xik JI ~k 25 (Ila) (lib) (Ilc) where R and R2 are

each as defi ned above, 30 k, I, mand q are independently an integer from
1 to 10, préﬁéﬂ&ﬁ?@vﬂm%ﬁielcqf@%mdﬁﬂ'&hem Bisel. N2 oF ¥ B3l 5r AT %3t
pﬁferaﬁﬂ;y4 and each Xi for i =1tok, 1tol1l, 1tomand 1l to gq can be

G Gy sy E’?ﬁkﬁéﬁi‘&f@ o s F AU e UK Wﬁg} SAele o

- G2 OV n- oixturegiaving erdley/ e weipht refipin the ranas TTanLpR:obite 58510, petarablui y
fromthe grthepangnBosta0Rp BRBOSEN Atord Breferbibly GHheChBge from 30HZ}t6|-7r(0€3€BéncD and
- CH(CH3) - CHﬁwo@f prefREbITR e ritdd RIR b0 155846kt ver WRE MxiRg ratd i BRMXLIyand

Vinis % n determined by desired end product properties of the polymer.

Preferred examples of such alkoxylated polyols are the alkoxylation products (lia), (Hb)
or (llc) of polycls of the formula (1),

Rt R R O«EXi']TnH Hixko 0,[,xi—];|-1
o3 ) Phe>

H O Oy .H H o © H H o © H
R AR % A 7 A & 8 hs I e
C
25 (lla) - {iib) o (lic)
whe_l_’e
"R’ an‘d. R? | aré each"as déﬁnéd above,

30 ‘
k, 1, m and q 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, 1to |, 1to mand 1 to g can be independently selected from the
: : group consisting of -CHx-CH,-O-, -CH,-CH(CHj5)-O-, -CH(CHj3)-CH,-O-,
35 -CH-C(CHj3),-0-, -C(CHj3)>-CHx-0-, -CH>-CHVin-O-, -CHVIin-CH,-0-,
-CH,-CHPh-O- and -CHPh-CH,-O-, preferably from the group consisting



5 The conpoBRAdES1AA question are preferably fromsingly to“quintuply, nore
preferably fromtriply to quintuply and nost preferably quadruply

‘et hoxyl at ed, propoxylated or mxedly et Iilgxyl ated and propoxyl ated and
especially exclusrvely et hoxyl ated neopentyl glycol, trinethyl ol propane,
trinethyl ol et hane or érfiteelit-Rri-Col-CHOHMPL Bwr@ﬂ(%seﬂérz@rcenﬁmrfg t hese
is given to such pol yhyseislyaCepioH,soof the formula (I1b). Preference is
simlarly gr : r | 20-tuply, preferably fromsingly to
10-tuply, g @r‘sgrhaeg?l;g@lr\@%gd\g% ly to 10-tuply, even nore preferably
from doubl y to C 15 quintuply, especially fromtriply to quintuply and
SDﬁci f : cal ljsrhé compbundd iy questipuante prafyrablykioxy siagiedo guidtuplye @ pleferably

et hoxyl at e nor e
preferably e 9@)%5%5%9% dppéfl%e%(fg%tgﬂp dei)éidmooﬁpétp %%gﬁyreg&&ﬂa@d}gl es of
al koxy gr ouﬁBX a@ fPﬁo@ro?SY?Ed?@dleﬁEl?%%{'tyee&C gyp&dhialgdcoxyl at i on
are each baaeﬁbgmylglhmimm&g@lﬂemmtwﬁethﬂbﬂetbmyrempemtaeﬂ}hmtﬂunber aver age

nol ecul ar wei ght M of the al koxyl ated pol yols is preferabl y not nore than
1000 g/ nol, nore ref erably not nore than 800 pr eferably 25
ot oy 43¢ hEAMSSEY BIETETcer B0 PR LT GuER AP RB A e GRIbee! Ber age. and
wei ght aver &gmuteofliegul ar wei ghts M and M are here based on gel

per neati on chr omat ogr aphy rreasurerrents usi ng C polystyrene as a standard
and tetrahy%éé)ffur an.as

Aoy ko PSR Tt e g RSR peieie 400 rBier iy 683 e Bl s of
al koxyl at ed 18ggly. ramremreﬂewaeomdnp@mrm@«mdsauenemrr@re prefargily flom ddubhhtol s,

f 3; ei<arr9| ?ﬁtﬂnﬁ]ﬁl)ﬁ léep@éréwemrnemptﬁd q&uwy aﬁ&g&&tfearrwworﬁltww d § rr ror

e e W oxl e ene
oxi (rjrg and/ o?'k%ﬁ%treg regfg%%ﬁ %Xr%a t%?’trc’porxgggerdacﬁlm'xecw % héf( ne oir de.
Exanpl es ther@@rylareé andtrhererpé%feraety %@W@t%d gie=r Al (harﬁee@ee‘rrp kfﬁ@ypmcbm on

aver age W t holes3 alkoxeighsiaRlper Arole2é glyoerd). pref erably 3-10 and especially 3,
4, 5, 6, 7 or 8 aIkerne oxide units per '40 nole of sugar al cohol, PF
55146 1 - the recited pentols which have been al koxyl ated on
aver age2Wi t I‘Fd?ﬁa:%%j d?ﬂ*@?%?“a%‘ﬂﬂ"’i‘ﬁ“?ﬂ“ PATNDASED PR tREPNPrAgUEGIRRI Ok peci al | y 4,
5, 6, 7, 8, akogylatidh. al kyl ene oxide units per nole of sugar al cohol, -

hi gher sugar al cohols whi ch have been al koxyl ated on aver age with 4-50, 5
preferably 6-40, nore prefer re preferably -20 and nost"

pref erably T0SDHMRLLFYLAGE BP G&H%GWP }‘MeP?WSggkoéV A RolyoR s spfprably not

more than 1000 g/mol, more preferably not more than 800 g/mol and most preferably
25  not more than 550 g/imol.

The statements concerning the number average and weight average molecular weights
7 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 alkoxylated 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.

Examples 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, : '



Preferred alPEb5ilét ed sugar alcohols are al koxyl ated sugar“ak€ohol s wherein
at least 10 one hydroxyl group of the sugar al cohol has not been

‘al koxyl ated. Preferred exanples of al koxxl ated pol yesterols are al koxyl at ed
.pol yesterols of the formula (IVa-c), 15 fx O04 X1H RRRRRR R8
R Hr “r Xl -thé récitedipehtolsywhish ha@ Bdealdlkoxylatid o a@rayd Xith '3¥34, Wrefér@bly X
ykH OIf O O £ I wWhro eaini4d X ol iaH e HI
X110 8 OYY, O Oé)?ZS,ﬂnl%oHr% %é%rf%ggi hbegdihigioiely B2 A Risletle daetinf ned
above, k, I, rRerqoI¢ oLFPaL alepRok nqependent|y an integer from1 to 30,
preferably frdnghertsogaoalcohaty whiph bes bedryalkexyatad oo at@ragadith@sio, pr ef er abl y

Irom 1 tng’ _ 8%}6@@&@6)&'0? Mord ?rlaf%rﬁbl%]g-éb,bo?]d mofe br@férablglstz:a &hd rih?éto rand 1
0 s can be independe sel ect e r.om r.oup_cqgnsi sting o

- CH2- CH2- O, - _r%(]‘( @é%-a&‘iy%”e 'ﬁd%tﬁﬁﬁﬁ MBS SUBar feBah o) 2. 0.
-C(CH3)2-CH2- O, -CH2-CHVin-O, -CHVin-CH2-O, -CH2-CHPh-O and
-CHPh-CH2- O, preferably fromthe group PF 55146 15 consisting of

- CH2- CH2- O o - CHD- _ . _CHp: f
Ge. Go. o PR By aba el it koSt suoB e RSB AR
quest i oA0ar enp hedrexdigroumeliiag Resayaiaobal ws fat bRt pkexYated 1 0-tuply and

nore preferably fromdoubly to quintuply ethoxyl ated, propoxylated or

m xedly et i fi i r

neopent y! g 52%?4“@5 BeariB O RO BB dr R RIS P e 1o
with adi pi cTeEe (Wafhalic acid, terephthalic acid or isophthalic acid. 10
The reaction of alcohols wth an al kyl ene oxide is known per se to one

ski-ll edqsn the art. Possible procedures nmay be found in Houben-Weyl,
hoden der Organischen Cheme, 4th edition, 1979, Thiene Verlag
Stuttgart, ed. Heinz Kropf, _VoI une 6/1 a, H-['—xI]RO Q’EXihH
R R2 R2 R! R

e >

H\Exi 1,Ic:: OTY\Q/O 0‘[~xi ’];H H\[_xi 1,lo o\g/v\(l;ro Ofxu TkH
(IVa} (IVb)

H\E X T, \([:)(Y\(Lro. O\E | 1,kH
(IVe)

where

200 R' R?*and Y are each as defined above,
-k, 1,m; g, rand 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 Xifori=1tok 1tol, 1tom, 1toq, 1 torand 1to s can be independently
selected from the group consisting of -CH,-CH;-O-, -CH,-CH(CH3)-O-,
25 -CH(CH3)-CH,-0-, -CH-C(CHg),-O-, -C(CH3)z-CH2-0-, -CH-CHVin-O-,
-CHVIn-CH,-O-, -CHx-CHPh-0- and -CHPh-CH»-O-, preferably from the group



Part 1, pag®f 3496t0 385. C 15 °Wien ni xedly al koxyl ated al cohols are used, -’
the different al koxy groups conprised therein nay be portioned in a nolar

‘ratio to each other of for exanple 0.05- 3}9]3 1, preferably 0.1-10:1 and nore
preferably 0.2-5:1. 20 The viscosity of the polyal cohols which can be used

accordi ng to the cprEaigtofi-QlleftHzdtr -G QBCHUS-@ed -E0(Giny-Giker ©1, @ arore

requi renents bar prdfatabtyheyl,<iroubdd be readily punpable to about 80C,

preferably i sity bel ow 1000 nPas, preferably bel ow
800 nPas anw%esfp%t%&gpg%ﬁy\%\e{%gwmo nPas. 25 Wen the pol yal cohol s used

inthe esterification have three or nore hydroxyl groups, it can be
sensi bl e5f oiThe lkempousds iacgiesitinaye tpoefetablyproasinkylates enfro@rsinghs tor HEiupkyl

crossl i nker gn? AL pFJ?@r%bEeroWd@f?cﬂf{cog%Lgﬁﬁﬁi?l%mogylgﬁtg,eélitofpb%te? Br plikefy words,

uroups are edeapPEtamAaPRPYRed SET POt ol ePeah G nes the degr oo
of esterifi tatétbyoipsopmne| Wawthylylethane arpentaerithrimt witle adibicacidypbfrafiabtiy, at

|l east 2.5 apgd-pRhgiddsd 67 iabdninallc doppst 3, for n=5 or greater it is at |east
2, pref éably at least 3 and nore preferably at least 4. 35 In such a

case, t target stoichionetric excess of carboxylic acid B is dependent on
the target dégresction obslicendls wihenatkytane dxisetit kisowmpersedaine sRilled in thesrtt he
above-:c ndi C%]ggfatdermbfardue@ma Bélfddhﬂ i@ll-qtﬂ.%l RSV, r@éﬂq?aémtséahe@ﬂgaﬁis@ﬁerz in the
case of an n;fal ol yal ¢ el reciate e

esterificat i%&ﬁ%%%rﬁ%é@!’%ggzl SE%%TF\S\}&@%? gﬁgrﬁgggx%q?rﬁ_ﬁeén%mpg&ﬁ%”ﬁegaaF"

di |l ution, offéd % egeredid WB%egree of esterification is reached. 40 PF 55146
16~ Usefigl ethylenically unsaturated carboxylic acids B for the present

i nvention i : i _ - ,
pref orably QU EncAS IR RARE Bb EFThe BREAPERIN o Bbrlnpss )
unsat ur at ed thargingnasbe RTigNetn AP Tatiode paeh ¢iher efier e P-05rPeht i on can
be al i phati grefessblydal-i1phadridcmore prafecatdt 0.6:5.pref erably ali phatic or

cycl oali phatic and nost preferably aliphatic, straight- chain or branched

and optiognally substituted by functjopal groups. The carboxylic, acids
qener al B9 ndvt Vit fes e ieaiok ubBh aen Boeed areor Gnd B Bereast Mcttanee ¢ o
five car bon iswamsebgattorany @agicelas retiirgmentsrbar e thetyehboldrbecaadilypuatpate.
Exanpl es of (eLbyli @€ ghrbitratihp el sAbQE nadd BRkbdiy RidwiS0dd RPas afbilddy aci d,
met hacrylic @Clgqo ebhacr¥l i C aC|fd Ir’r%l %05(@0 P mal ei ¢ anhydride, fumaric
aci d, itacoRfP"MPas Apd MeshPetelaply Peioweil0dRT e aci d, vi nyl acetic acid,
allylacetic acid and crotonic acid.
25 When the polyalcohols 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
_ polyalcohoi only 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 [east 2, preferably at
least 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 [east 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. 1t
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 S



15 ‘PreferrelFGan#@xylic acids B are a, (3-unsaturated carboxytic acids.
Particular preference is given to nethacrylic acid and acrylic acid, herein
‘referred to as (nmeth)acrylic acid, and rylic acid is nost preferred 20
Further preferred esters of polyal cohol s are indicated in what follows: O
O Y"( AO) P3Useful ethyladyally IRBatDradeiRtarbOx iz acida® P2 the prasent Aventi@r ipcladei s

i ndependent !:Um@éur%%%vinﬁ%tt %@Q?or@é?ﬁoxgaarou @(ﬁ)ﬁpgréfergb%e% at |BSt S
i ndependent | ) CH2 pl + p2

5 e an P Byt IR EhE BT B AR St or 3 4 or 5 KL, Re, 3
are independently Hor CH3. PF 55146 17 The EO and PO units have been

i ncor porst edséf @ar@@xyacwusrdme a@bmtulwnﬁo@&@q B@Qrmmc loBM$haBgbpxi des. 5

par ool ar Eorageel e RRy B SR BiPndts 8IS ppé??“@r?’j%a%pﬁ#g e, p2

p3 = 3 or pghain gpbrangiyedang OP*Pﬂ@}fyeﬁrL@ﬁtttétﬁd yafu@@ogakafﬁum% above esters F
wherein at | east one AOis PO and at |least 10 one further AOis EO W

lhg"e f ound ‘rﬂ%&@@?@%%t@shérﬁgh&%zﬁ @g%g‘(g% %rt?oaeg@ mzprg %%?frgr%romjllg
\glperg EH ( 'cris ?ﬁcﬁgﬁve@m gtamp ﬁaéwra@rﬁfwbbrtfr%&rﬁeq wsfparrﬁ:aéﬁmeprzrsm( CHB) -

Examples of ethylenically unsaturated carboxylic acids B are acrylic acid, methacrylic
acid, ethacrylic acid, maleic acid, maleic anhydride, fumaric acid, itaconic acid,
citraconic acid, mesaconic acid, vinylacetic acid, allylacetic acid and crofonic acid.

C 15

Preferred carboxylic acids B are o,-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

\A(Aorpg\ /Y\ /rAO)p/Uﬁ/
C (Ao)pz\rr&

0

la,
25 where AO is independently at each instance EO or PO,
where EQO is O-CH2-CH2-,

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

p1+ p2 + p3 is an integer between 0 and 5, preferably 0 or 3, 4 or 5,

R1, R2, R3 are independently H or CH3.



20°'m + n2 PFE®146n1 + n2 + n3is 3, 4or 5, Cm + nm + n8%s 1, 2, 3 or
4, Rl, R2, R3 are independently Hor CH3. 25 O else by esters F of the
‘formula lc: O (POMEON3I,. /(EQOnNnl 0 44 OTO\(POmM~R3f R2ZRL QO
Z(PO M\ (EONn2 0 PF 55146 18 where EOis O CH2-CH2 PO is independently at
each instance O CH2-CH(CH3)-or O CH(CH3)-CH2 5 ml +n2+nB+nl1+n2+n3i s3, 4or 5,
21 ;‘ M2 + nBhe EAandPOdunits héveb B&erRhcorpdratdBinaiueh iarwhyptﬁFaﬂﬁjvm Neltf_j(erHraTifH fofﬁ'in%d- o
re erence ers above is given to esters erein + +
+ nl + %HRggtoﬁé?Sﬁﬁéé p2 + p3 is equal to 3. C 15 Preference anong the
esters above is givento esters F whereinmM + n2 + nB + nl + n2+n3orpl
+p2+p3 i 5 efusfbitenbe isRfvdn ouhashresdstere frogharsinghQ enEQ@r €K1, ér parficbreE @i n
there are 3 POunits in total 20 Very particular preference is given to
esters F wherejn there is at st one of the 3 al koxy. chains
of the gl ycEPEIcUa(RRjeraF] | 'IS(QU‘{eQ Oﬁ?@f‘%’rz@g@eem E?d?%féﬁ?’t‘@ %%QET?z_%@nepe R1,
R2 and R3 are identical and especially when Rl, R2 and R3 are H 25

Pref erence 'ﬁ?f%%rnt:@era@a YiGbh iPattdve hrlrd PWiHAGkiS 3t RESt oneR®is eo(a%@)a? B8O m
3 -0 O~(l 5O one further AO is EQ.

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

C (PO)M (PO) i
_ m
(EOmy” ™o o~ NG
R3 (EO)n,
! 22 R1
\(Po)mz/(EO)n
0
15~ where EO is O-CH2-CH2-
PO is independently at each instance O-CH2-CH(CH3)- or
O-CH(CH3)-CH2-
20 mi+m2+m3+ni+n2+n3is 3,40r5,
(- mil+m2+m3is1,2 3or4,
R1, R2, R3 are independently H or CH3.
25
Or else by esters F of the formula lc:
O
~ (EO)n,_ _(EO)n, Q
B3 (PO)m,
R2 R1

O

(PO)m,
\(EO) e



RBR2 R ORFEEz--~(POnz O1& or O (EOns (POnN8", 00, (Po)m" R3
(EONn'" R R1L 11 OI(PONM_,-,(EOQnNn 30 0 |l e PF55146 at' 19 where EO in both
formula Id and le is OCHZ CH2-, PO is ingependently at each instance

O CH2- CH(CH3) - or 63 CH2- 5n1 +n2 +n3is 28, 29, 30, 31, 32, 33,
34, 35, 36, 37, V@@re3§ 8@)-Cii2:CH2. 43, 44, 45, 46, 47, 48, 49, 50, 51,
52, 53,.54, 55, 56, 57, 58, 59 or 60, nl + n2 + nB is 4, 5 6, 7, 8, 9, 10,

11, 12 or 13, 10 RL, 6%5 .r@%paﬁ@ dtl@%‘?@&&%@t’ahﬁﬂéfiyet forbie,EO and PO

units have been |ncor e formed and
not peroxides. 15 Pre F@é )TQ |ven to esters F as defined above wherein:
nl, n2, &3 are independently 9, 10, 1, 12, 13, 14, 15, 16, 17, 18, 19 or

20. Particul ar prefergpcenos: gisvuem kopesieisSs & #%, defined above wherein ni,
n2, n3 are independently 9, 10 or 11. 20 Particular preference is given to

esters F as defined above wherein nl, n2, n3 are independently 15, 16, 17,
18, 19 or 20. Preferenderimg gm3enitd ?e@'t%rs F as defined above wherein nl +
n2 + n3 is equal to 28, 25 29, 30, 31 or 32. Preference is given to esters

F as defined above wh e n2 + n e to 45, 46, 47, 48, 49,
50, 51, B2, 53, 54, 5% Eg 'Q%?re Bgep eB y'éé’g%%‘?’ 30 Particul ar preference

is given to esters F as defined above wherein nl + n2 + n3is equal to 30.
Particul ar piebrirRB&endng tk ¥&Brs boRs iegifertorsstaleiH Wty @ ihened Anid + n2

tndis 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 + n3 or p1 + p2 + p3is equal to 5.

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:
O
- 0
EO
C \)K(Pom/ e o EM .
Eoy%/’4poﬁ“rxﬂ/l§§
0 Id
or
0 | | |
@]
PO)mM PO)mM,
\)k(EO) A o~ FOM 0
R3 (EO)n, -
O) (EO)n
. 2



equal to 50PF3§1#8pecial preference is given to esters ¥ as defined above
wherein n1 = n2 = n3 = 10. Especial preference is given to esters F as
‘defined above wherein nl = n2 = 17 and n = 16. 40 Preference is also

given to esters F as defined above wherein m, n2, nB are independently 1,
2, 3, 4 or Ehe@i@mh@hi@m%ﬁqf@d%ﬁOpﬁ‘é?-@r"@nce is given to esters F as
defl ned above wherein m, n2, nB are independently 1, 2 or 3 5 Particular
preference gs, .gi . i ed , NB are

i ndependent Fé 'g?n@?eﬁ&gﬁéféiﬁhﬁfl%g%{g c:'qﬁbggl (g,ﬁ% \(I)mgjsﬁhrc% 3s“defi ned
above wherein m + n2 + nB is equal to 4, 5 or 6. 10 Preference is given
to esters Fnas rlef nhia&DOVED, BeBEII3, B4, 35, 68, 37,138, BS 4004Hl43 43744, 48, 48, 10,

11, 12 or 1%7?@61%'%&':5?5?%@ 34635096'% ghved g esters F as defined above

wherein m C 15 equalto Partl cul’ar preference is given to
esters F as defined above wherein m + nm2 + nB8 is equal to 10. 20 Especi al
pref erence 'rrS@thintdsé,ﬁ@r,i’,iEQaﬂOdéT,Hﬁ@d 18bove wherein m = nk = 3 and m
_ 4 where i, k, | are all different and selected fromthe group consisting
of 1, 2, 3. e reference is ven to esters F as defined above

wher ei n1q B‘I,\)ﬁg_l%a%zgd?ﬁenfe Al Pw | are all different and sel ected
fromthe group consisting of 1, 2, 3. 25 Very particular preference is

given to estgg Ed:arY&f‘POQJnﬂs Rdve n%rﬁﬂéorﬁéra@éoanlsdamhlmlmat ﬂ’oﬁr@ﬁfér@larleyfo%@d‘ R1,
R2 and R3 are Bobo %rence is also given to the followng esters:

(EO n3 (PO ¥ R3 (EONnj R2 RL (PO)mZ/(EO)n

( 15  Preference is given to esters F as defined above wherein n1, n2, n3 are independently
N 9,10, 11,12, 13, 14, 15, 16, 17, 18, 18 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, 31 or 32.

- 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 whereinn1 +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 fo esters F as defined above wherein m1, m2, m3 are
independentiy 1, 2, 3, 4 or 5.



30°0 le whEFSHEPis O cH2i'CH2-, PO is independently at each instance

O CH2- CH(CH3) - or O CH( CH3) - CH2-,
“i ndependently 4, 5 or 6,
i ndependently 1, 2 or 3,
or CHS.

m +n2+nBi s4, 50r 6,

35 PF 55146 21
nl + n2 + n3 iszé4,

nl, n2, n3 are
15 or 16, 5 nml, nP, nB are
R1, R2, R3 are independently

10 The EO and PO units have been incorporated in such a way that

H

pol yet her s @®aeicliar pedereacaisgdtenje eoterdle as dEfieddeatmveavhieseiginviem, m>eskers F

as defined ghg gnm?qigopé_ + n2 + n3 is equal to 15.
preference is 8 '

Preference is also given to esters F as defined above wherein m + n2 + nB

15 C_ Particul ar

iven 1o esters F as defi ned above wherein nl = n2 =

i s equal 5 t GaBiculzd pRderenciisgiveprte feeteen as idsfirgddsabaye wdrereio nels net, snFaras™

def i ned aboygepbgdti( 2, For® = 2
Is given to esters F

when R1, R2 and R3 are H Preference is also given to the follow ng esters:

and nB = 1. Very particul ar preference

wherein R, R2 and R3 are identical, 25 especially

O O AO p0 Prede(enCh fs20iverRD eRfers - as3Efingdakoveviesreinmabpendemy i equaidadh

i nstance - Os@fE3- CHR4- or
H i neqé or
11, 12, '13, 14, 15, 16, 17,

CHR3- CHR4- O where R3 and R4 are independently

n3 = 5.

branched Cl1-C8-alkyl, 35 plis 1, 2, 3, 4, 5 6, 7, 8 9, 10,

18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28,

29, 30, 31, Prferemge isuivesy tossterpF apgipfigegppbove wherein m1 + m2 + m3 is equal to 7,

( 15

20

25

30

35

8,9,10, 11,12 0r 13.

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

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

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

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:

0O

_ O
(PO)m (PO)m
\)K(EO)%/ ™o o 1\(EO)n1 )-ky/

R3
ry R1

where EQ is O-CH2-CH2-,

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



22°p2 is 1,PP554464 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 nis 1,
2, 3, 4, 5 6, 7, 8 9, 10, 11, 12, 13, %g 15, 16, 17, 18, 19, 20, 21, 5
22, 23, 24, 25, 26, 27, 28, 29, 30, 31, , 33, 34, 35, 36, 37, 38, 39, 40,
41, 42, 43,n442 28 arggdependentg4, 497650, 51, 52, 53, 54, 55, 56, 57, 58,

59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76,
- 77, 78, 79 : 4, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94,
95, 96, 97, mg&‘,z gés 'S%Lto,@%’y and R2 are independently H or CH3, wherein
there is at least one AOin (AOpl and also at |least one AOin (AQ p2
wher e R35 andchiRéhzans aretindepehdddtiat!, 8me 3and t he same tine. 15 The AO units
have been incorporated in such a way that polyethers are forned and not
per oxi des. Preference i iven to esters F as defined above wherein for all
ACs R3 and ﬁkﬁtﬁ’zi%ﬁ'gﬁ%%oéﬂ'ﬁy have the same neaning, i.e., for exanple are
accessi bl e by al koxyl ation of ethylene glycol or polyethylene glycol with
just one al kyl pRer@%tdRdepdHdefiNARRy €HIPr opyl ene oxide. Preference is given |
to esters F as defined above wherein R3 or R4 is H 25 Preference is given
to estelr® F as defined above wherein R3 or R4 is i ndependently CH3,
CH2CH3, ( CHINe ECHandPO(UDHR naveadkisen ipeerberatdsl i sOpt3 a v@yRhelf malyetsss are fatmsed
given to eshpl hofpetsSxi@ef.i ned above wherein pl is 1, 2, 3, 4 or 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 defined above wherein p2 is 1, 2,
3, 4 or 5, Prjeenpe srdyaiboyesiers b agrdefinedabaeiviarginnior n? & ng inaatiito Hot ween
14(';and 25. 35 Preference is given to esters F as defined above wherein n is
a ‘nunber be ) f.er ween. : especkaldy
bet ween 10 g\gﬁﬁg@?p@r?%ﬁg?eg'ﬁ eelﬂs?gg??@tyn,:tggtdesterassooggg%h%péﬁigge abg'ge EIi/'\/ner ein
the diol conponent (AO pl-[-0O CH2-CH2-]n-O (AO p2 has an average nol ecul ar
wei ght bet wPesfe@0e @nalso gilerbfdOeserd Fespdafinat lapoer wherdind@ 0 + RE +563 #6223l
Pref erence @ given to esters F as defined above wherein the diol conponent
(AO) pl -E(—)O % CH2-]1n-O (AO p2 has an average nol ecul ar wei ght 2000 and
4000

Particular preference is also given to esters F as defined above whereinm1 =m2 =2

and m3=1.

- Very particular 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:
( 9] 0O

\)K(AO)p(PO\/ﬂFO/(AO)p )J\[/

2

Rt Ry

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

35 p1is1,2,3,4,5,6,7,8,9,10, 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,



and nore prBF&hd4f y between 2500 and 3500. 5 Pref erencé?Eré given to diol
conponents in ester F as defined above that have a symetrical
‘construction anongst each other with regﬁd to (AQpl and (AQp2. By
symmetrical is nmeant that pl and p2 are Substantially equal, i.e., the
absol ute anount of tR®isdi 2farkfce b& Reth 1911218, p2 15 18, B, 1Bt 20, 21,

preferably 2 or |ess,2amge2pr2f 26,ad¥, 8129, G0, $£32, ancdsaspecially is equal to
0. 10 Preference is further given to diol conponents in ester F as defined
above that have a structurally simlar construction to each other with
regard to (AQpl and &G g3 ‘B)5 Bs{.r88t 19l Y2si3nilfals. 18, hbal®: 19.48 21 he
respectigve (AQ pl and2X AG) p2 2502HATe A8 S2RI30, 3RRPAS, S, By, 30, 30 38130045
synthesis on the (poly) gbhl, 94’1949'%2147343"4@%35“1”%§)1§4%%CS§557b'5§ gL her

both from mi xtures of gr ent xi des’ (r'andom nent s

from sequenti al synth%%laé o155 R (@Q@?Q o o@%ﬁps? E?erenﬁéem §7gf%en in
particul ar to di ol coffp@dedt S2\B&raH, 85280, 87 h@s, AAsoMD1e 92 a8, San®5, ®8asii ng and
are preferably forr‘reghfgrgoq@cpropyl ene oxide. 20 Preference is given to
esters F as defined above wherein RL and R2 are identical and preferably
H  Accoldi ng to the present invention, the esters F of the abovenentioned
formul a having the sRatedR2esmeinugsendentipél ardddB.f or prepari ng

hydr ogel - f ormi ng pol ynmers capabl e of 25 absorbing aqueous fluids and
especially as internal cro§6 i nkers. .Fur

. t
crosslinkers are di (n{RHPRIPSEL 8£'ea§s°;98éc{§|nl @@Pﬁ@?@ﬁ'ﬁ?@i%ﬁt%@%%pyl ene
gl ycol having 2, 3, 4(P<Q)P5Wzﬁlﬁtﬁ R3 pad Ralarg not lnth 81 ajlcop\And ke sgrpedimeunits. C
"t he gbove m xtures, one conmpound may preferably be represented by one of

| Eﬂ’ PgOSng;gﬁegggq@tgrhg% fen Robinoiedin AR viynt fBifkue b A BB BB

0 peroxides.

Preference is given to esters F as defined above wherein for all AOs R3 and R4

20  independently have the same meaning, i.e., for example are accessible by alkoxylation
of ethylene glycol or polyethylene glycol with just one alkylene oxide, for example
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 whereinplis 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 I 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.



O O 0AAO) p, PR3 R1 R3FOR2 (AQP2- OO\ 11 50r 0 (R4 OO0 OO
O(AOp' C(AOp3 Rl RBOR2 1~1 (AOp2 0 1j where AOis independently
‘at each instance -O CHR7-CHR8- or 10 - 7- CHR8- 0- where R7 and R8 are

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

i ndependent IRjefprence ifegivervio astein Errsdiefiredgbeyayyhereinthe diokgorpeerenbF 55146 OF
551 25 pliia0)phorG.CHI2CHS-]A-0-IAD)p2has ab #¥drdge Moledul@fwelght J080iamddood or 2,

10 R1, R2, '3%95@@?%@?%@@@%%%% dd0i506H3, Simlarly, an ester in the

m xture may p represented by one of the following fornulae: O
R On 0 (AOpz AOPpP, 15 Rl RS R2 1Kk,
_ 5 Preference is given to diol components in ester F as defined above that have a -

symmetrical construction amongét each other with regard to (AO)p1 and (AQ)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
structurally simitar construction to each other with regard to (AQ)p1 and (AO)p2. By
structurally similar is meant that the respective (AO)p1 and (AO)p2 components are
prepared by simultaneous synthesis on the (poly)ethylene glycol and thus are

( 15  accessible either both from mixtures of different alkoxides (random (AO)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
preferabiy 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 fiuids 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.

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

i e /[CJ)Y
O
\)K(AO)D(P j)dﬁo/(AO)pz I
RS "

R1

1



00 )~-k(A6J’p5§1 (AOpl RBROORL R (AOP2 OIl O OOO(ADDI -
(AOPp3 R1 O R (AOpz ~Olm 20 or PF 55146 26 O (AOP4 ---y R4 O
OOfoAAO)Pl (AOp3 Rl RBROR2 (AOPpP2%!l 101 n where AOis

i ndependent |y at each instance -0-CHR7-CHR8- or -CHR7-CHR8-0-, where R7

and R8 are independently linear or 5 branched Cl1-Cgral kyl, R5 and R6
are i ndependently H, IWr branched C1-C8-al kyl,
nisl, 2,3,4,5,6,7,8,9, 10511, 14, 15, 16, 17, 18, r 20,

AN urliite

R3

__ R1
O\(AO)pz\rJFi
O Ih,
O
I | AO)p)l\K
%(Ao)pa/o o
C " 0

R2
\(AO)p2%
O

e R1

3

- O

@)
o O/(AO)p/kf
C (AO)p

R3

where AO is independently at each instance -O-CHR7-CHRS8- 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,

156 nis1,2or3



pliis 7, 8 P§5546 11, 12, 13, 14, 15, 16, 17, 18, 19 ofF&!“ p2 is 7, 8,
9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 or 20, 15

'p3is7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19020, C p4 is 7, 8, 9, 10, 11, 12,
13, 14, 15, 16, 17, 18, 19 or 20, Rl, R2, R3, R4 are independently H or
CH3. 20 Particular preference is given to such m xtures wherein AOis

i ndependently at eachptlis®tiamc® EO or PO, where EOis O CH2-CH2- and PO is
i ndependent|y at each - instance O CH2-CH(CH3)- or O CH(CH3)-CH2- and R5 and
R6 are independently H. or Preference is given in particular to those
wher ei n AO denot es bl-B8iE &g pdl9mers 25 from EO and PO and the PO units are
in the térmnal position and esterified with acrylic acid. Preference is
given especially to 51@](]561’50{02‘ esters selected fromthe group represented
by the formulae Ig, | li with those selected fromthe group 30
represented by the forrrul ae Ik II Imor In. PF 55146 27 Preference is
further given to the PéliY G w@,esters for use as one conponent of the

m xture: butanedi ol diacrylate, but anedi oI -1 EO-di acryl at e,

but anedi,ql - 2EOQ- di acry t e P acryl ate,

but anedﬂ@l - 2PO-di acr yhzt 2, %@’ﬁ:ﬁ Ef% e%ﬁ’—f&’f yjj_c' a:g{% 5 but anedi ol - 2EC- 1
PO di acryl ate, butanedi ol - 1EOC 2PO-di acryl ate, butanedi ol -3PO- di acryl ate,
trinethyl ol miQpayeat ebe Nthabextutd e pldrablpbepapresstitas by baé ef the following
t.ri met hyl ol e-3EO-triacrylate, trinethyl ol propane-3EO di acryl ate,
trimet hyl ol pr opane 2EO-1 PG triacrylate, trinethylol propane-2EGC 1

PO-di acryl ate, trinethylol propane- 1 EO2PO-triacryl ate,

tE met hyl ol propane-1 EO 2Pg-di acrylate, 10

0O
i-met hyl ol propane-3PO-tri gcrylate, tri _$ly| ol pr opan -3PQ-di acryl at e,
trimet hyl ol propane-4EONLacryl atef _dri yl ol R %p di acryl ate,
trinmet hyl ol propane-1 PO BEO {ADapryl atg; t n@ret(hy o’-lpro ane- |

PO 3EO-di acryl ate, trimefhyl ol propaneR%iEO 2PO-tri acryl &%,

t ri met hylbol pr opane- 2EO 2PO-di acryl at e rimethyl ol pr opanelk,l

EO- 2PO-triacrylate, trinethyl ol propane-1 EO 3PO-di acryl ate, 15

tri met hyl ol propane-4PO-tri gcryl ate, trinmethyl ol propane-4PO- di acryl at e,

glycerol triacrylate, glygerol diacrylate, glycerol-3EQtriacrylate,
gl ycerol - 3EO- di acryl at | ycerol -2EO-1 ‘PO-triacryl ate,|| gl ycerol - 2EO- 1

PO di acryl ate, glycerol - tri acr yI ate, gl
Q 3@% c(m& 3P0 {di acryl at e,

EOQ 2PO-di acryl ate, glyc
, gl ycerol - O—dl cryI ate gl ycer oR4l PO 3EO 20

gl ycerol -4EO-triacryl at
triacrylate, glycerol-1 PO 3EO diacr yI ate,, glycerol - ZEQZZPOtrl acryl ate,

gl ycerol - 2EO- 2PO-di acryl ate, glycerol-I EB\ZPQOSH acrylate, glycerol-
EO 3PO-di acryl ate, glycerol - \H\

c © I,

O
O (AO) )V

-~ P,
' O O
\‘)K (AO)ps./ R1
R3 -
O
\(Ao)pz\ﬂ/&
O

20
or



4PO-tri acryIPR 831481 ycer ol - 4P0-di acryl ate, pentaerythritol ttiacrylate,
pentaerythritol diacrylate, pentaerythritol-3EOCtriacrylate,
pentaerythritol -3EO-di acryl ate, pentaerytjgritol -2EO-1 PO-triacryl ate,
pentaerythritol- 25 2EO 1 PO-diacryl ate, pentaerythritol-1

EOG- 2PO-triacrylate, pentaerythritol-1 EO 2PO di acr
pentaerythritol -3POtriacrylate, pentaerythritol-
pentaerythritol -4EO triacryl ate, pentaerythri o(h- acryl ate, ‘
pentaerythritol -1PO 3EOC-triacryl ate, pent a;r/{ﬂ Rat ol -1 PO 3EC- di acr yl at e,

pentaerythritol -2EOQ- 2PO triacrylate, pentaerythritol-ZEQ- 2P0 di acryl at e,
pentaerythritol-1 EQO 2PO-triacrylate, 30 pegyaerythritol-

EO- 3PO-di acryl ate, pentaeryghritol -4PO-tridcrylate, pentagrythritol -
4PO-di acryl ate, pentaerythijfitol tetraacrylat /(AOS)

pentaerythritol - SEQt et yl at e, énht aeryt hrof ol - Ebtet %acr yl at e,
pent aerythritol -4EOQ 1PO-t et r ad&0)p4t e,
pent aerythritol -2EOC | PO-egtraacryl ate,
pentaerythritol -3EQ 2PO-tetraacryl ate, 0 R2

pentaerythritol - 1IEG- 2PO-tetraacryl ate, \(AO)

pentaerythritol -3PO 2EO tetraacrylate, 35 P2

pentaerythritol -3POtetraacryl ate, pentaerythritol-4ED-tetraacryl ate,
pentaerythritol- 1 EO 4PO tetraacryl ate, pentaerythri®ol -5POteltnr aacryl at e,
pentaerythritol -1 PO 3EQ tetraacryl ate,

pentaerythritol -2EOQO 2PO-tetraacryl ate, pentaerythritol-|EO 3PC

j[e(t"r aacryl ate, pentaemHehd ADGS indiBRkiideintipaceadhdnstanc)-GOHRTEH®ES- pf ef er ence

i s~given to ester m xt - 28 | s t one of
the foll ow ng corrpoundgﬁﬂsllc\i)ﬁ%ég %%tﬁ%@?@?%ﬁ%@%ﬁ%@?ﬁwﬂgﬁ%@é%| - 3PO
triacyl abe (G3POTA), &ng??ﬁp?tq;?'éﬁ‘ylyl ate (GTA),

tri nmet hyol propane-3EO-triacryl ate PF55146 PF5514 1 28 (TMP3ECTA),
trimethyl ol propane- SPRd £iAe8 UleihBedohNERRIN theaht: bibhdRl Yl eknngpane
triacrylate (TMPTA). The ot her conponent “is preferably trimethyl” propane
first al koxylated with 5PO and then with 30EO and then fully esterified
with acrylic acid ( TNMRSPO3CEATS)G, 7aBd9,alls 411t tie 18r 14eSh 6, ph7o paNES 6 205t

al koxyl afged with 5PO and then 5 with 30EO and then fully esterified with

acrylic acid (TMP30EGPROTA) . r ril cyl refe e .S given to the
m xtures: G3EOTA vmthpﬁ\'ﬁgo%&g@ﬂg;q?ﬁ%ﬂg' Tt ?@%E@@A GTA with 10
TMP30EGBPOTA: These crosslinkers are particularly preferably conbined with
those of the fornula lgnis7Tde fiorihep ehsar yatieons, appbyrnot only to the
preparation of the individual esters from polyal cohols but also to the
preparation of the ester m xture fromm xtures of 15 pol yal cohols. The
ester F1Beferred to h®3ds AbdIW0stl ids1as!4atp.elfr déetft dPiov@0. We have found
that the object is further achieved by a process for preparing an ester F

off a pol yal cohol A w lthAgmh@?%YLH% i 1§’0fgér1§7|s1'8nqgtop%steps of 20 a)

reacti ng a pol yal cohol” yatrylit acid 1'n the présence of at
| east one ‘
R1, R2, R3, R4 are independently H or CH3.
20

Particular preference is given to such mixtures wherein AO is independently at each
instance EO or PO, where EO is O-CH2-CH2- and PO is 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 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 g, |h, li or Ij with those selected from the group
30 represented by the formuiae Ik, If, Im or In.



esterificatiffn3%id8al yst C and of at |east one polynerization inhibitor D
and optionally also of a water-azeotroping solvent E to forman ester F,
b) optionally.renoving fromthe reactionqy xture at | east sone of the water
formed in a), during and/or after a), 25 f) optionally neutralizing said
reaction m xture, h) when a solvent E was used, optionally renoving this
sol vent by Frefaréhcstis further gimeirt oy theifyliosing griens donisehasorgasomuineht dfshea ner t

under thfe Eeiﬁ&&}r&rb&é?{yéﬂcﬁ B[éﬂl%rlaté,rbu?arfégi%ﬁ-ﬁlébetﬂa&gﬁé@kﬂ%ﬂ%diﬁ@ﬁké@?ﬁ%t@f ‘
excess o acrylic i d over | oho r [ . gro o]
e esteri 11 AR5l PPt BRat e AR SR0R it R PR Yool
(et h) acy| ipitansEdb-C6Mp T PQelRdviats abianetiddt RS2 RDxdiaerglatea buignedinedf@st st ep
Slﬁbst anti al Id{afcfr E@ &&nétﬁyl@laqdé,ah@@_catcmme,nmmteﬁfyﬂ): raﬁaﬁé\@_h&ﬁ/?ﬁw ic SCI di nI _
t he context resen nvent.l.on, conpr n cr c acid, acrylic
acid or m xttﬂ'fn«? ygq‘l&ﬂé?smeéézgﬁri'%cr@%ﬁgdm ne%a\cgﬁ? r§/£)Ip| e'ggbhd&aiﬁilaﬁﬁ’ ic acid is
preferred. 40mgiwteiRraeanss2ip-1PG-tiagedte ddmpivislinrerans-2EO11PQeaiacylateuri f i ed
?y kE;van SleRﬁh@fﬂy%ro@érﬁf@@@&o-ﬁ’ﬁc@faléﬁriﬁ@thyﬂ‘rﬁo;ﬁ@eﬁl’fE@w d&i_a@fyla?]e,

met h) acryl i | Jhydroxyl . gr 3 ] | in the
pol yal cgr?)cl)l t)%\T%ﬁypoﬁﬂP@aesﬁ.té%cz l??ép{rr!g?e éﬂ@?@ggﬁgﬁgiﬁg%{%%, nor e
pref erabl y dfimethyinipropanes4b0-tiigcayaigplriengthdeaionpns 450-tiagyleter. 5: 1 and
especi al |y atimeessiiprdpdnel1P6-380-aiapryidte rriedthgmippdbarent POBEYiactlatd, ¢ aci d
is used in i SRR . 8 greater
t han 20: 1, ﬁﬁpgﬁﬁr 8?%1)% ié% (rg%at eia@gy#]ég%Q%gﬁykﬂgg%%r%n%lzr%@rﬁ%?&{??!ey greater
than 100: 1, HESEIRPHANG LR - KaRTViEse. imaihylodserans: P13y O-gipeyiads: than
2Q0: 1. 16 Themestyniproparet-4R0-tiaayatet SintdttudolplopanerdBledieamialee glysed! as
radi cal crosghi)hed $lycerol Eiﬁéﬁy%ﬂﬁ|g®c§H@-§E®Dﬁ'ié@MaYe,@IJGBF&'—%EW&&&?I@@,
purification qucc# gablt}/ W [t Eeou@ su’)ggan@rﬁ o va}l of| ﬁ#_g gécess of
(et h) acr yl i PYEEFLEHAT ort pHEa s BEFP-Ear '85?&1%}%19 eerol iy $E 9% her wi se
mentioned, drisgylatakivegrokdE@ROH@ceiate, $qu®0|@é’chmm?91mymoliﬁ’Qreani ng
radi ca: cr _OSd?:éér?lléte'?t@Iyé@r@|-4£®§ﬁ§drylﬂi@, Q?g’:erbﬁ@@fﬁ?écr‘ﬂét_@,sEIB/%&EFKI—F@CD-SEO— _
cross- | ijki e r i r. Qr nke [ I S
crossli n%k n&%%%@%aﬁ@%ﬁ"ﬂ@bo dias @’éét%’%w%?]%&%g r*&ﬁ?’"éggeowﬁ%’)roﬁg{ir on
mechani sms 0P @ulinsrylate cdivearend-O-2BP-tereingtes alyrehd B O-HYdididcoate, glycerol-
esterifi cati4rofiacryigasg@gisl{dRCAtdcomtgECchani snms, but is preferably
effected by gern?aeér{}tﬂﬂ’fof:ﬁigc@%ltéf 'B%Ha‘éﬂ}tﬁrﬂgl'diacrylate, pentaerythritol-3EO-triacrylate,

pentaerythritol-3EQ-diacrylate, pentaerythritol-2EO-1PO-triacrylate, pentaerythritol-

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

f 3EO-triacrylate, pentaerythritol-1PO-3EO-diacrylate, pentaerythritol-2EQ-2PO-
( triacrylate, pentaerythritol-2EQ-2PO-diacrylate, pentaerythritol-1EQ-2PO-triacrylate,

30 pentaerythritol-1EQO-3PO-diacrylate, pentaerythritol-4PO-triacrylate, pentaerythritol-
4PQ-diacrylate, pentaerythritol tetraacrylate, pentaerythrifol-5EO-tetraacrylate,
_pentaerythritol-3EO-tetraacrylate, pentaerythritol-4dEO-1PO-tetraacrylate,
pentaerythritol-2EO-1PO-tetraacrylate, pentaerythritol-3EO-2PO-tetraacrylate,
pentaerythritol-1EOQ-2PO-tetraacrylate, pentaerythritol-3PO-2EO-tetraacrylate,

35 pentaerythritol-3PO-tetraacrylate, pentaerythritol-4EO-tetraacrylate, pentaerythritol-
1EO-4PQ-tetraacrylate, pentaerythritol-5PO-tetraacrylate, pentaerythritoi-1PO-3EO-
tetraacrylate, pentaerythritol-2EO-2PO-tetraacrylate, pentaerythritol-1EO-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 (G3EOTA), glycerol-3P0O-
triacylate (G3POTA), glycerol triacrylate (GTA), trimethyolpropane-3EQ-triacrylate



20" Hydr ogel PF &PM&g pol yners capabl e of absorbing aqueoctisé¥i4fi ds preferably
.are capabl e of absorbing at |east their own weight, preferably 10 tines
their own weight and nore preferably 20,4ines their owp weight of
distilled water and they are &peferab 1};laca able of achieving this

absor pti on EVEFPRIALRY MENqiPdaRiaPangrE-fagyate CRMRERP ) 5l et wiirerans or
this i nventirmnw@te{T@MﬂW@umds othler cbmbarvent &t prefeastily trivgethyiyrdpane/firs{ - OH)

fe 32? 'rrgpz ) wat@@wh apg &%fttquﬁ Pﬁotﬁgms@érﬁi tﬂéﬁmp%@{aﬁﬂéd Qfih LRYReadid tgﬂ30
The pol yal ¢ af"i1 HRSPithe t”{ﬂ% yg%[PP?ﬂ?g WQ %{‘l‘ﬁlﬁié O;ﬂ“ﬁf 8%l y
al i phati% owith SQEOMmﬂpﬂafmllbeaadﬁQm&lth m@foawcb('iwl%\mﬁ@ﬁﬂ@”éﬁ\ 'straight chain

or branched and opti onaIIy substituted by functi onal groups. The nunber of

car bon aton§|nthe al cohol s |s gener gfromtwoto 50 and 35
preferably ¥PmAYH épf erggce FVEERdEs BIRFSpol yal cohol s with an al kyl ene
oxide is known per se to one skilled in the art. Possible ways of

conducti ng gheoraagti TNPREEOSNETAOGBEOTA wigtbansdeysroTNEGRGRA der

Organi s edition, 1979, Thienme Verlag Stuttgart, editor 40
Hei nz K Opﬂ%@ﬁ%ﬁgpéﬁ% a, part.l, pages 373 to 385. An exanple of a way to

prepare pol yal cohols Ais to react the polyol first with EO (to PF 55146 30
obt ai n the Ursie @essnakarebiypatcuIntl preferaintorhbiad With Ithd%@ofTrm' fBrean ilhe

acconpl i shefi{ Alnex AL Ete BLAC AR APRh Hiodiclndl HR0ha(ACARIELE, 0! 2

pol yol) or t correspon ene

KO—| 45% i nPEYieahels %aéﬁ?tpghq prepaalgn Qgthier?séﬁ*i MG %@‘&Hfﬁsdﬁwat eri ng t he
i tial 182 hapgealedhcB)Chardter Fadiatred {p heeinbew sdreed aLd rehasentatibe
appropri ate anount of propylene oxide is then added at 145 to 155C and

allowed to ct under el evated ressure. The reaction
s ended GG et et e RBRGESI I T BCURYSD LA ESerS i Promagns PR SEEr o

m xture is Ofmapolsalccuhodad withr (meetifactyheaci@Ccomprising ti&6te@s ofThe appropri at e
anount 10 of propyl ene oxide is subsequently added at 120 to 130C over a

rol on erlod and kew s to react ter iLng wWi.th inert
gas angﬁgog? } ng=q5We 3 BO%Q ho?ﬁ\ewz r};@&jﬁ‘ cpylic QC'Q%Q\E % %f Bﬁeﬁﬁcﬁ’in?l on of
sodi um pyr ophoswamf@aawcﬁalwstéqaeﬁpf #ti !eaa'c@ne@niymemw@hlbumra 8ncil so
g_ossi bljetto useo;lsmﬁawas@bfe/wa@alza&lk &pirey m@mgts%@ :{rﬁ%i%rg‘;z or P15 exarrp:ce

i- an ri ene 0 c e , for
exanpl e the I u % Llygrﬁhg 1518 rg%% W‘Hﬁ%’%ﬁ%g{'%% A{éhe 8 5%r§'é€0,
2520, 2525 or maiodurmg and/or a era

25 f) optionally neutralizing said reaction mixture,

h)  when a solvent E was used, optionally removing this solvent by distiliation, 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
1o 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.



Thé vi scosi & ¥W14Bhe pol yal'éohd’§ which can be used accordingto the
.present invention 20 is not subject to any particular requirenents bar
that they should be readily punpable tozgbout 80C, preferably they shoul d

have a viscgqgsity bel ow 1000 nPas, .preferabl el ow 800 nmPas and nost -
preferably ﬁ?é%lﬁwcme . ("@@?W@%_‘E‘%f‘? g ?&%ﬂvgwxwaqfav%ot%e estergiedim the
present i nvenlyeonharAy isal leastiic0atimiefecabiy atdeashl Kyl, m&@B psefefablyi at lessi ds or

‘mxtures thareoef ovExaime %?ef&fabgra\(ieawi Bonify apkdaiphtehgnzenesul fonic
acid, para-toluenesulfonic acid and dodecyl benzenesul fonic acid, and

exanpl es of al kyl sulfonic acids are nethanesul fonic acid, ethanesulfonic
aci d and5 t im &lprefesed emandinent, dmieth)aarylis. achl iniused Inyan exaesngf fpr axardidle i on
exchangers Qte#&Qhht 86:12pRferdSi¢htat@snasben] rhbffeafsrefénamf@.@laimf%n f-eference

is given to sulfuri Cl nd .l 30.exchanger.s. ef.u lynerization.
| ohibi tor s SiFope Bl et o RErRL vrt vinn, PO U AR F Bl s
al kyl phenol gresterthexdd®lle, o-, m or p-cresol (nethyl phenol), 2-tert-butyl -
4- et hyl phenol, 6-tert-butyl -2, 4-di met hyl phenol ,

2,6-di-tert-butyl-4- -t er I | : ,
4-tert- hgt ylﬁﬁg\rélléﬁn, C%ﬂ%#%ﬁ@" Bﬁﬁ E?an bFe?r]%‘\i, &gﬁérér’g%%??&ﬁéltcé?sts-h%lﬁ r?/.ln henol ,
4-t ert - but yhygrogeigisypstapliah avithput fggther purification, specifically without substantia

2, 2' - met hyl egqrabiat obtHeandceddfyneth)aatiityddihamndbthe edtedlicainy darphsngl

3, 4- (et hyl enedi oxy) di phenol (sesanvol), 3, 4-dinethyl phenol, hydroqui none,

pyrocat echol (1, 2- dirg,}/dr ox%benzenﬁgi Zéé 1' - met hyl cycl ohex- 1" -ylg-

4, 6- di met hyl (ﬂtr,\e isegpe I_O(u_aLd,_ plfx As Tse-_c!/lp rslﬁéﬁgq k?e understood as

211 er t - BEt yImeanirgt fagicphensrlinkiag (5! 4ro@slinking; inertallondsslipiieg argss-linking
2,6-di-tert 'tcg!jigi%érw?ﬁﬁ@énor aglﬂlydirﬁésﬁﬁﬁé&é&l%é}geﬂm erosiinRi 'camtglﬁél pengd .

nonyl phenol 6-49- 2], .octyl phenol [ 140-66-9], .2, 6-dinmeth henol
by Sphenal ATeRTeRRA A enic SULRBREAIOR Mesh anRER ST Otie! FiShABBR. 16 Sxample
3,3, 5,5 -t Michdsl edditie; esBtification3t renssteriiicafinenethanjsms, but is preferably

2, 6-di -tert ordbteh b feeaadbal goBINRSizAGdnN. from BASF AG nethyl 3,5-di-tert-
but yl - 4-hydr oxybenzoate, 4-tert-butyl pyrocatechol, 2-hydroxybenzyl al cohol,

2- met ho%@- 4- met hyl fE;genol , 2,3,6-trimethyl phenol, -2,4,5-trinethyl phenol,
2, 4, 6- t ri methyirqaseromingndlyoss 6apaa ehatsorking swinausyiliskenirably are capable

6- |( 3 ogr gpylt Dﬁfhﬁécﬁﬁiﬂf at feabt 6 adﬁ'v&eﬁikgt, preferably 10 times their own weght and more
p-(3,5-di- - - A- r r - - -

D i o S%Eéefre{%%M g é?g%% %ﬁ;&g@tﬂg&ngt R RRASL R arky ﬂﬁ? ahd brékerallE Y dbie

1, 3, 5- t ri netchprhioviag Big phsprmion_eyen uader ppregsure f Bydisbxybenzyl ) benzene,
1,3,5-tmwes(3,5-di-tert-butyl-4-hydroxybenzyi) isocyanurate,

1,3,5-tris( I =T - A ' I

i socyanur at ?S%qu,pg&@? %?@%%\gb%ﬁ&n}%ﬁéﬁg %e %ﬁ%@gw %r@%%& [% %tetﬁvgyl )

i socyanur at @ygﬁoxﬂér@%{b@???ﬂﬂst peferably at least three, more preferably from three t6 ten,

t et r aki s[ p- (3edndire paférabiytiyoin thréeybraxymhespekippy tpeotrafbay

2,6-di-tert-butyl -4-di net hyl - am nonet hyl phenol ,

6-sec-butyl -2, 4-di ni trophenol, |rganox(r) 565, 1141, 1192, 1222 and 1425
from G B® SP&gi H%ﬁ"@ﬁc{?@?ﬁ%‘f‘“%‘éﬁ%&é é??‘?p??['%"[ %"’U‘&?‘@’tpé?é[% PhANC By dr oxy -
phenyl ) pr opicydatlphatieasdiewgt preferably aliphatic, straight chain or branched and optionally
3-(3', 5 - di g&toled by foditoRadreapephenyl ) propi onate, octyl

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-Wey,
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 polyalcohols A is to react the polyol first with EO (to
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bi s(5-tert- b'ﬁﬁ%ﬁeﬁ t@)(?a@ "PWI'%'F%WL" mrt)gawnfi.ceelmgﬂ%r(@to@r@ hat yl -
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trinmet hyl hydinfqumnrMhmesBl%’orﬁﬁadiG Sithitady, mwy pyldm.oam emdimhgers or zeolites are
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2, 5- di met hyK=mgethylphenol, 6-tert-butyt-2 4-d|methylphenol 2 6- d:-tert-butyi 4-methylphenol 2-tert-

35 butylphenol, 4-tert-butylphenol, 2,4-di-tert-butylphenol, 2-methyl-4-tert-butyiphenol,
4«tert—butyl~2,6-d'imethylphenoi, or 2,2'-methyienebis{6-tert-butyl-4-methylphenol},
4,4'-oxydiphehyl, 3,4-(methylenedioxy)diphenol (sesamol), 3,4-dimethylphenol,

_hydroqguinone, pyrocatechol (1,2-dihydroxybenzene), 2-(1"-methylcyclohex-1'-yl)-

4,6- dimethylphenoi 2-or 4- (1'-phenyleth-1-yl)phenol, 2-tert-butyl-6-methylphenol,

40 2.4, B- tns—tert-butylpnenol 2, 6- di-tert-butylphenol, 2,4- dz-tert—butylphenol 4-tert-
butylphenol, nonytphenaol- [11066—49 2], octyiphenol [140 £6-9], 2,6-dimethyiphenol,
bisphenol A, bisphencl F, bisphenol B, bisphenol C, bisphenol 8, 3,3,5,5-tetrabromo-
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bi s(1-oxyl - tr
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N, N - bi s( 1- eyjtoxg-5anéth@phei-n lyeicthdnedt pitibiteh-byty) 4 Nydfoxy-2-methylphen-

i stor myl- 14 g)% RTEIBBE ARG adyafbOv ﬁ@ﬁﬁl ﬁéﬁ ANVt o8 Pret et 1Y -

3-
S TSR LU VAP s LA sl I DRI
N, N' - di al ky2-mpaihglppdpany| ik 3uerhbutyl-vretiei-a- Hyl:lmxabl’ned 1-yBlslitasd, o L amidde t he

Sa”e or di f‘lPr§“5 élntgrf% Iﬂa%pdr‘oQ ﬁ“@%ﬂéfh -1 %‘d‘tr:He?rthi‘ensznA' car bon

N msd??:jsg bﬁ%—{t}'?sl( f%@HW gdy@r%&‘a%n&ethylphen 1—y)S% ane aminophenols, for
N, N - di 3Dso-epamplel papa phvémophenddiitosapbendls ganesxamBe baraf mivoscPhbeo!, p-nitroso-

or 0Byt - - Bha e B D 4f%“@ﬁ’b%‘”6“°ﬁétﬁ*’?‘ﬂh;h?Sm“ﬂe
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35  4-hydroxybenzyl alcohol (syringa alcohol), 4-hydroxy-3-methoxybenzaldehyde
(vanillin), 4-hydroxy-3-ethoxybenzaldehyde (ethylvanillin), 3-hydroxy-4-methoxy-
benzaldehyde (isovanillin), 1-{4-hydroxy-3-methoxyphenyl)ethanone (acetovanilione),

enz

ben
2, 6-
2, 5-
2, 5-
2, 5-
2-

eugenol, dihydroeugenol, isoeugenol, tocopherols, for example a-, -, y-, 8- and
g-tocopherol, tocol, a~tocbpherolhydroquinor'le, and also 2,3-dihydro-2,2-dimethyl-
40  7-hydroxybenzofuran (2,2-dimethyl~?-hydroxycdumaran), guinones and hydroquinones
" such as hydroquinone or hydroguinone monomethyl ether, 2,5-di-tert-butylhydro-
quinone, 2-methyl-p-hydroquinone, 2,3-dimethythydroguinone, trimethylhydroquinone,



33" N -i sopPBpyp14®- phenyl erediarine (Vul kanox(r) 4010 from Bayer AG,
N (1, 3-dimethyl- butyl)-N -phenyl -p-phenyl enedi am ne,
N-phenyl - 2- napht hyl ani ne, i m nodi benzyl, 32N N - di phenyl benzi di ne,

N- phenyl tetraanj i ne, n dr ox hen | am ne,

4- hydr oxydi 6ﬁ‘é¢$§>¥‘a¥fP?Pée%ﬂn %E’W ﬁ]ﬁt}ﬁ@é’ r?%/} NN GAERRO] RS BFSHARR ne,
-urea 5 deri Qametindp-ydcdquanong; 23- djmethyldealnophdsmhmyu'gdlmumonads such as
triphenyl phgmhﬂwo&atéwwhemmat&hothpmgﬁ Qé&lH@n@Q' An&lyphéagt hyl

phosphite, ur, Conpo S. SUC e or
metal salts? L‘?‘ Hro@%’ﬁg? "19?108?”%28’[%0 p%\enaﬁqtﬁegeagﬁ'é%%dﬁ'%opper '
sul fate,5 coplpieﬂn%zil 3- dlyﬂeattwty"m&wnor@c@ttratr@thyimmamml dieftde, manganese
di t[ﬂ ?Car baﬂr&t c|oﬁamwdme Bsticattfoxylhid, Wﬂ&%ﬁz@@nm&b@ gtsedwn]g&iw@nese
acetate, ce erl m su , cerrum
sal i cyl at e, B “r?\e C??qo 2 ?\II (L:&’lré}(f%y EWgeﬁ%d% tzg u' ne t W%%@gﬁat

ni ckel sul f aﬁedusw@lawtp benzogynane 2 WWPV'&@@&Q’@'P @ﬁmzmvw;?ﬂ@m ori de,

chroni um di p 15 @eairE3NBbenzoziunont st selint tahydrbxepibeAzslinicbg! atsa:nm@fmbwﬂ um
acetate,q,or, %‘B‘én‘ié&& erzeeﬁ%mo 5%%&@1&@;?‘88&0%&1&48% S%usﬁaﬁgn Qﬁfﬁ%‘ﬂ 386,

qU|nones ‘menti o nce IS roqui none,
hydr oqui non@YiRSHe Fel- ﬁwdr@méﬂ “@"‘Fl’éqctumoﬁﬁt%rlam o 5|none

6- t ert - but yhntBraguthonet K- dlp’rwmhdoa?ulﬁhedN-N dlphemmybenée@[ﬁhdmédlﬁhmwl
2,4-di-tertqhutyl &tﬁﬂ@r{edﬁahhﬁ (]IJBHJH g? Btcﬁateljf'—\ﬂ P@@S&%ﬁrﬁ}@ Aod, CuCl2

and guajaco1 ver ren LVen to rqu|none and
hydr oqui non@“‘”ﬁ%d’n@?ﬂ% ‘ﬂé{ i?é'F‘”e)Zé Ggél‘t? E’HW&?‘ IdeReRE8ZP

h{dr oquﬂ510ntermrr\yihjedrbqllilnmd)elnroxluiyedraeqadlnalaesudmds 4aiyldlgdxpﬂeﬁlﬁl85tetra>pt [ onal |y
IV(I;‘,]I‘ ;Ogg'r t”?é h-{é'fahr é’hd‘ier%*Q@r@é'ra@B@ZﬁJ%%(% Qazﬁ}@gétgt’iam&)ﬁfﬁﬁ Eﬁ&lﬁifl@i&)ﬂﬁ@e Afitcdi, 25
(3-t ocopher 619° f%@é@ﬁ%ﬁ%@‘é}%P@%‘%‘E%‘Bﬁé a%bcﬁ[ %0%1 Pértﬁta?rﬁe@g)nbl nati on
With tri phensvbrlthﬂgw free eaditabrd, 4 Hy*@'@ﬁﬂh@ﬁpﬁrtﬁiwtw!ﬂer@nmyplmphlt@ul ar

p{ eL elrence Bfoxeiz\@a Stt@trbk%émglp]ygﬁﬁduﬁhcﬁ(yhfﬁ‘eﬂ radichil negyieds B@t‘éﬂhﬁe&@h 30 duct
stabilizers r roduc e sane e oduc
R R boRE ARl £ RS & SRS TR KRR 6y Sl none
mononet hyl atﬂfeﬁ-tetmmetaydarﬁpm@nﬁfyl ethyineenopiee -oxyl e, §16at§tram2@w igesidin-

a-t ocopher ok.yi Seakitd, i 1Zatyi-012 818 Yethndibylbiperidinugrashfatd N -dlye2 presenee of an

?rggﬁnaf?)nt ﬁi& myr}gpetgrf]b%n-4 gﬁﬁﬂg%@@%gb%’oa@é rblsclli o§¥lrﬂr%{3é§’t%tr8£1eﬁw' Wlpi noae{?fam%&léOgen

which are aé‘#@dﬂ% bisd 1 oM, B\I@nﬁegﬁmﬁgwlﬂ'ﬁeéldt”h%yl[bﬁ'é‘@é‘?@cé'sb‘gow&e@ﬁﬁ@f Fully

devel op2s hehfethymhl;iméridﬂgd)af feeaécandBiobRe bis| 1-60)-2 28, 6-tétrdrasthyiREpipERERML

orovaior “TREHETHER 0050 498 8 SR AN 06 BRREDC
2,2,6,6-tetramethyl-4-piperidinyl) isophthalate, bis(1-oxyl- 2 2,6,6- tetramethyt— _

_ 4-piperidinyl) terephthalate, bis(1-oxyl-2,2,6,6-tetramethyl-4-piperidinyl) hexahydro-

( : terephthalate, N,N’-bis(1-oxyl-2,2,6,6-tetramethyl-4-piperidinyl)adipamide, N-(1-oxyl-

30 2,26 6-tetramethyl-4-piperidinyl)caprolactam, N-(1-oxyl-2,2,6,6-tetramethyl-
4-piperidinyi)dodecylsuccinimide, 2,4,6-tris[N-butyl-N-(1-oxyl-2,2,6,6-tetramethyl-
4-piperidinyljtriazine, N,N’-bis(1-oxyl-2,2,8,6-tetramethyl-4-piperidinyl}-N,N'-
bisformyl-1,6-diaminchexane, 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 alkyl radicals can be the same or different and may each ihdependently
contain from 1 to 4 carbon atoms and be strmght—cham or branched, for example
N,N'-di-iso-butyl-p-phenylenediamine, N,N'-di-iso-propyl-p-phenylenediamine, Irganox
5057 from Ciba Spezialititenchemie, 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-isopropyl-N-phenyl-p-phenylenediamine,
N,N’-di-sec-butyl-p-phenylenediamine (Kerobit® BPD from BASF AG), N-phenyl-



“cycloal i phatiFc5%48 ar omati c hydrocarbons or m xtures théfeof.  -PF 55146 - '
S46 34 Preference is given to n-pentane, n-hexane, n-heptane, cycl ohexane,
met hyl cycl ohexane, benzene, toluene or xyhene. Particular preference is
given to cycl ohexane, nethyl cycl ohexane "and toluene. 5 The esterification
may be car r iNdGoptrpybp-pbenyieradiamiae (Yulsgrmox@t 48 feoml Beyenidki®k tip( 1, Ppdiowdnses f or

pol yhydric auep h@]a:znsenfd% mmba.axgeiegwem?ﬁ% g@ﬂﬂ%bmred.r%oarbs%élpigl gm ng

Saesa Pe Ryfighey iteaag e siater BRI - 10 U

4 187 383. Hﬁws@e@mﬂ@her’rximneslns&r@xylaf@meewamas M&I-diathyingdrosyiamins, tsial ows:
The -est epi f igeatdiRBs a@cnaésamaes of HIBUrk 8 8hodplsdrig EQHpsaRIBL Slch J3r ef erably a

reactorvvrth t r addedd tihon unit with
Condenser auiPERYBROSHIR: oot AR8CAIR! natnBb AR S STbibn R dnalalil | &
reactor wit rsujfercqaen@un%a{thﬁj @mrsu!frﬂeephenotmeaw ﬁgmeed)rs@iss fqueéa@pence i s
given to usrcagp@r ohexaige Odophavdithibaarbxdter dvpbehamates X6 hRst galicyie sdgpsaat ur al

or forced ci C\%er A Ca‘?@ +see éHHerégﬁraHgﬁne%[e oﬂnﬂgc%ap%@ e &Séeasl{hf te“at”ra'

circul ation atlon n% ani ca I t
wi | | be 18ppreanoaness taVayaienhmapganaseAsedh cariy CB@”éﬁr‘ﬁ“éEF %UWOC?FPG‘&*E"E
plurality ofcefi@aclifan, carianesglicyiate, exiaunmp bhestatel piakd @hiokidé tridkel of two to four

and pref or abliyobWihafid, ok Sl Akel sgiaRchAR] &bl U ahRRY caRor aL or

are known t ein R

Billet, Ver &QFP;S‘F'BWt%*@WH?‘TPa% c%rm'a@ SUliaig| ?U@W&%F%@H@Ee CRETyiacetate
Mannhei m 1%6mixib&s tkeranfp Pederehce isrgivenad diney plearafsoarat quisoresendniioredyundl e

hggﬁ egl gtégg ARy FEfé’r’l'efr%%éﬁé Rfvdn@dthy %ghtﬁﬂrg@rlﬁijrsoﬁh%one Fbnbet rlathere 2-tert;
heat exchafy g’? F‘E‘? ?'}t%f[ %%tﬁy%% %%V'BESFPE%@H{FE%%% %W'pi‘}\é?array
be a sinple 2d4 Qt—hemtw{ty'mnahTi‘!phﬂﬁ)’ldﬁloﬁmhlt%BymbcmrmSeaqut CGaffiki ppsed with a

spl ash guar ¢ugfachbtt arﬁﬂiVer?%aﬂrcbl%ﬁbréféréﬁéé RiveR o ApdrogRHbhA@BhE n ftbiiTRone
i nternal s incl Udedilgy ﬁ‘&l nciple all conmmon internals, for exanple trays,

structured ?ﬂ? ‘'or dunped packi ngs. Preferred trays include bubble
trays, 28ieve trays, valve trays, Thormann trays and/or dual -flow trays,

whi | e pref errgebubipagerenpé fkdingstodiyardaiveae alonbhigs eter Ihydrogamdhean@r
braids. 40 alkylphenols, optionally in combination with triphenyl phosphite and/or
hypophasphorous acid.

25  Very particular preference is given to a-tocopherol {vitamin E), Betocopherol,
‘y-tocopherol ar 3-tocopherol, optionally in combination with triphenyl phospite and/or
hypophosphorous acid

(, Very particular preference is given to using just sterically hindered phenols as
30 stabilizers that produce less dark product mixes for the same end-product acid number
during the esterification reaction compared with hydroguinone monomethyl 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 salvenis which are suitable
for azeotropic removal of the water of reaction, if desired, in particular aliphatic,
cycloaliphatic and aromatic hydrocarhons or mixtures thereof.



| n 'general , PFr&ftd8 to 20 theoretical plates are sufficientsPF 55146 35
The condenser and the separation vessel are of traditional design. The
(meth)acrylic acid and the al koxyl at ed th;écoI are generally used in the
esterification a) in a nolar excess as indicated above. The excess used can
be up to 5 about 3000:1, if desired. Useful esterification catalysts C

lbncl udeh: ho$RefbRficE & @éww?w pérrhsue ?ﬂ@eﬁﬂ@&ﬁ-ﬂéﬂaﬂéné‘&%@loh@xﬁ@ amount 0; (yO 1-5%
y weig er | 4 nore
orefor ol y TEIBHSHPIRGS E%"%eeﬁaﬁﬂ%e"%%y'sg}g‘ e SR eB R ey B e
esterificat |Cb¢i01@%ttaaﬁyf§?th& ol phexapenB0d ¢S t he reaction mi xt ure with the
aid of ap ion exchanger. The ion exchanger can be added directly to the

reaction %glé@%nﬂ@%m%?ﬁ%ﬁé’&?ﬁ&ySﬂttt%yycofn%ﬁtﬁ'fn%pplgégzghéﬁ,aﬁ@/ﬁr wgﬁﬁ ion

m xture ca exchan Iy, “t he
esterificat |P6?Feé%f%saﬁ°§/§‘t"yh3§1”f3é‘fq0hp'ﬁ ﬁoﬁﬁxﬁfﬁ%!éttl%Hroﬁi?%eﬁr"@e”t’ﬂﬁ%@@f‘e where the
cat al yst i s baginhiog cexeh@ogesses tbscribed ieRERRNG@ K1 1136 PDE{/e330B $43 enoved, for

exanpl e by g hisgald Qo D%OA%eevlgﬁabE%@ggg gg? It MPRRISEAdst he

presence_of "an ox%%en cont ai ni ng gas pr alr or m xture of air
and ni t"18geYg#Eé8n38Pr). Thi s oxygen- contai ning gas is pref erably metered
into the bottomregion of a colum- 25 and/or into a circul atory evapor at or

and/or passed LU aRdHngktid vrﬁéyf;@eafr.ea%tsglfonmu&ure The pol yreri zation
i nhi bi tor (m%turej (as i1 ndicated above) 1s used in a total amunt of

0. 01-1% by wei ght, based on the esterification mxture, preferably
0. 02- 0. 8% arftie eStEriﬁmteanmpeﬁatwaﬁqvnmiSGSa(};tiﬁw bsacle| pieferafihe readtgmwitti zat i on

rfrsﬂ bi t a5 (mral%a}e@pwomdtﬁ%éarms@mm&;ﬁﬁt@&n@%@%d phQsdit i on or as
olution in a react anf or product. 35 b) The water of reaction forned in

the course SFPPRECTYEEFl on can be distilled off during or after the
esterification a), in which case this operation can be augnented by a

sol vent whi gihefresdisr raay Béﬁdﬁdi(@lﬂplevu tactpvith jadkeRdHealRY u@cnbﬁmﬁrri&heatm
azeotropi ¢ 1 §{T{\ﬁ”?’efggencem \g\@%rx{s?nrq % ?e%%{or%%ﬁnné%n%gfeé? a%feaf %k%’ 538§t in

conpounds ré Ica
t he pregBncaabfalprigredpifculationss trgualy userpka atmfﬁanm@rpreiﬁakématu Bbd s
10- 200% by wet@hfion wheterallaondd atEipidyedvaitodit rtedhanical aids.

It will'be appreciated that the reaction can also be carried out in a plurality of reaction
zones, for example 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-Veriag, Bibliographisches institut

) Mannheim, 1965, 53. Examples of circulatory evaporators are tube-bundie heat
Q : 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, vaive 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.



mote pref er B8P Pom 30% t 6 10096 by wei ght, based on the sum total of
al koxyl ated glycol and (neth)acrylic acid. 5 However, an operation w thout
entrainer is aI so conceivable, as descrilhed for exanple in DE-Al 38 43

854, col um line 18 to colum 4 line 45, hbut in contradistinction to the
cited refer Jﬁ@é‘oﬂﬁi?ﬂ?ef Ard é’ﬁoﬁ?@ﬁ@ﬁf"ﬂ yaesagl E‘EeaﬁltraFE'QF’%' €8@"When the water in

the reaction mxture is not renoved via an azeotrope-formng solvent, it

may be removme Pr%trﬁééryliboécfwaﬁ{& ihe mxysaerdtgn are@'e%fe%ﬂ@%é’d %ﬂh@xygen-
bed for .exanple

cont ai ni ng era

in DEA 38%% r@aa?'onfé TR Bl a7 P B RPH AP 5P SR SaSrURD PELPIEn o)

i s gener &l | wbput 3098:1, #geirdd.om 40 to 160C, preferably in the range from 60
to 140C and nore preferably in the range from 80 to 120C. The tenperature

may remain an ise he_reaction and preferably
it is rai segpﬁeﬁ‘t' £ ”&%‘ngat@*ys B 'WCE’% %Srsle reFL cﬁ\boél case, the final
tenperature of the esterification is 5-30C higher than the initial

ten{)erﬁt ua e. bThE @re?@ertefi?m&rséﬂln”fﬁn @motifeof@st-6% Hy WehhtoBagsaibriBe @eterficdtioed and
contro [ re,

as descr |8be5'¥ i(tH?éDé %&fgg i%?%é? Bpeq%]&gwée?&ﬁfﬁﬁar}ﬁ% ﬁ:@eﬁerragﬁ%%‘%;bry ’U{gﬂ%ﬁ{
reference 100 63 175.4. Wen a solvent is used, it can be distilled out of

the reacti onf igcsbstrg thd estedficatibe cadysticst thd feaidved frami the aslsteidn eiiuepwiof t he
reactor. The dL gt Eh%rﬁe@é{n&é’r' fid fo}ﬁ%k}!h#ﬁeii Eéwggd&’er%duaefchﬂ? tEQQ%{c%Rt | on,

fed into a ph arned is

general ly ré“ﬁﬁ\‘z‘éﬁja’fq@ﬁﬂts%se%e@{}%fﬂ“@ﬁ?d %ﬂr@q%dﬂﬂmmw FRrabe PeEssdbe fed as
| ux 1Bt o thrbegldas idn éxahamgerbedt and/ or 30 passed directly into the
action zone and/or fed into a circul at ory evaporator as descri bed in the

Ger man pat ent | icati er fi erence 100 63 175. 4. V\he d as
Fet 1 ux. "t he For Bt S5eSe iR bertayads BT BR FREE TROBE oS SIS | o
control i ng catedyst srayaipaeychangar, theeios sxednigec strrelrabiorefoeed Soreianipdaby on a)
can be carrigpghygyt Wi th no pressure, at superatnospheric or reduced
pressurgoand iIs preferably carried out at atnospheric pressure. The
reactiof“tinme is generally in the range from2 to 20 hours, preferably in
the range 4akilzalon may b.ea‘umw%lpamadwweemreﬁe@pebfqnvag@hesorltﬂfy@ g3om 7 to

12 hours. Theefer88fait &r mixdliretonairiaRdinkiodealiea@agt i on conponents are added
is not essential to the PF 55146nmg"yi 37 present invention. Al conponents

can be introduced as a mxed initial charge and subsequently heated, or

one or nore Tm?jtygermcgntﬁrwwsaﬁpquerabw@?fﬂ@d igfalthe patiam jegiorefiacpiemi n t he
i nitial sgharggg/oaiflo adsedlaen) vapbtor dritor paséédihralyhraa/di aseltag fedvtiat ed -

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 poiymerization inhibitor {(mixture) D may be used for example as an agueous
solution or as a solution in a reactant ar 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.



up. 5 The (MEt$B'4Erylic acid which can be used is not restricted inits
conposition and may conprise for exanple the foll ow ng conponents:
(Meth)acrylic acid 90 - 99.9% by weight s@cetic acid 0.05 - 3% by wei ght
Propionic acid 0.01 -1 % by weight Diacrylic acid 0.01 - 5% by wei ght
Water 0.05 - 5% by weight Carbonylics 0.01 - 0.3% by weight Inhibitors
0.01 - 0. 1%Tig avedcghbf sdulEneLisedsis i10-200%aimhwdight erdle@0l; 20- BV b weivpt ghd 10

The crude (md-DLAGEKD| e @%s'%q Q8045 ARGk Ebasea AR lsh Qta%mk&g&e%oo ppm
of  phenot hi e o [1 I'Tzer's i h anounts permt conpar abl e
stabilizati & o @Fﬁ???@gcﬂ% e refers for exanple to acetone and | ower

al dehydeS§, for exanple fornmal dehyde, acetal dehyde, crotonal dehyde,

acrol ein, é{darefver %h,op%rert.eﬁ fithalit @m@meb%@@ E8R¥d8ble 18 (EdtfBed ﬂs%taargﬁseyl ic

acid here r after
absorption 8t BEEH%% 8%33%?% éﬁé'ég I ? ﬁ%CﬂP@BaA'ﬁ@Pﬁ%OEhH@F%tF?ﬂO %ﬁ"ﬁt'%}to the

i sobut ane/ i sigditaederehoewhibierawvemeriiahedistabilizarsan absor bent and subsequent
renoval of the absorbent, or which is obtained by fractional condensation

of the rﬁacw ase @? ts ol%in Ous’}ﬂ\( al so _possi bl ettoﬁg E%
(et h) adPyli 8‘“’%%&'” RPN |F%{R?‘F?§“"?)ﬁ??{‘?/°r°€ PRy &rylic
acid 99.7 - SQQ‘EB’Q%W hectiegtaved hy etrippingovith @0inert gagreferapit ampprroerr opi oni ¢

acid 10 - 5Q@niaik§asdsiv m&*eﬁﬁéﬁé\’étﬁéyoaﬁbﬂleéﬂarra5@@s&bﬂjeﬁhéré3@i’ﬁplé/wer 50

-1000 wei ghtp nylics 1 - O weight ppm Inhibitors 1 - 300 weight
ppm Ml ei ctDaéc)P‘? &é%ydrl de 1 - 200 wei ght ppm 25 The pure (neth)acrylic

acid used is generally stabilized with 100-300 ppm of hydroqui none
rrg” nonet hyl aheetadionaémperatirofargee sdtalfichiiares)ss ganaanyuinttte vdhgehrapesid
PF5

5146 38 4g0- C, preferably in the range from 60 to 140°C and more preferably in the range from
80 to 120°C. The temperature may remain constant or rise in the course of the reaction
and preferably it is raised in the course of the reaction. In this case, the final
temperature of the esterification is 5-30°C higher than the initial temperature. The

20 temperature of the esterification can be determined and controlled by varying the
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
(g : system, while the organic phase can be fed as reftux into the distiliation 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, preférably 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



conpar abl e ftFa¥146zati on. For exanple, the pure (neth)acryfi‘éfacid may al'so
be stabilized with vitamn E or other sterically hindered phenols. Pure or
prepurified (meth)acrylic acid generall y39efers to (neth)acrylic acid whose
5 purity is at least 99.5% by weight and which is substantially free of

al dehydi c, drerent inventisongl FeMpERENES ¢ Prointrpdred spomesddnitiatishargguaedus

phas f’h di 35 islubﬁéiqlu@ﬁﬂy Ifzﬂe_w’téd]@:r bhe opSioRy &;dmmtehltsnnapbe bhﬁtm@saﬁ}@ péﬂﬂgﬂ)yeﬂt
via the adde 1 ; - ig

of 10 (mot hy A FEpH el hlja Rl SRt SBKaIAREHARE e FRRPAIERE: s pedifiaied D e
The (meth)&®rylic acid it conprises nmay preferably be extracted with an
extractasat, preferably with any solvent used in the esterification, for
exanple wit Vi e i . : ARk [ 1 5- 1d
preferably ?ﬁh%éﬁfgh%?’&?&@nd %ﬁg?%gts %@Isigt? F act é%dt {nq{gnﬁnﬁ%ts ﬂnsﬁgﬁg{rﬂé&o t he
esterifi cat i®OmPIEsfaEeranPahd ”E‘ﬁ&g‘gl%mfpﬁp?’?f%r supported by passing an inert
gas, preferably an oxygen- containing gas, nore preferably air or a mxture
of air and nitrogen (kgamaiikdcRto the cirgpul & b@hOfeibky ough or over the
reaction mxture, for exarg)l. at rates of O. 1Q1% o pr ef e.rﬁgly 0.2-0.8 and
more preferably 0.3-0/7°%B798h, based on t h&- QT dHEPOVER 20 reaction

m xture. The course ofredeniestidrificati on ay.®an1¥ebynwaighiored by nonitoring

the amount of water emdjiRGcRUt and/ or themCJ:g%S@y\iv' khe carboxylic acid
ng d for exanple as

concentration in the ctor. 25 The reacti a e e
soon as 90% preferabWﬁa}ﬁrt | east 95% and rr@;beSC'bBZ? r‘%(%'gst at | east 98% of

the theoretically expéer@yigiount of water Rl HE8&Y beaergheéd out by the

sqi'vent. The end of tisiwacti on can be det @xiedofes bewampte fromthe fact

that substantially no , t.er of r ti QRed S, I ed via the

entrainer. Wien (neth ae‘?:'e?‘"yw@t"g%ﬁwgg carrioggﬁo—u?'%t/gog%wgggywith t he water

of reaction, its fraction is determ nable for exanple by backtitrating an

3! i quot ‘lgf tThe cagpecush)pbgieacid heed Brpwatallpbtabitieedvattie 200600 @pridfon can be

i spensed w [ Lin a

hi gh st oi chipté’?}%{’tﬁ{’?%ﬁé%gg{sh?f gfpzéer)ggn a'ﬁgwﬁ}wgg f@%ﬁt cgfr%?’hq’;')ér%?té@%ﬂ'f’b‘ at

| east 5:1 arfPrRYMICHI&IREREIR Tor exaniie ig aceiene andowps aldelgles. far exasaRiant i al

portion of titwensddabyde, szbtaidehgde, fopotoraldstyide, acoeim 2ifarftrak 3rfediotl ad M xt ur e.

Merely that p.tragidyen of water is renoved fromthe reaction mxture during

or after _the reactiion which is determned by the volatility at the

enpl oyed*t enperature and beyond that no 40 neasures are carried out to

renove the rGrede {meth)anatieacidfheresders dmtheRoeth)asyimasd maturel vetash is daitad

vei ght of t hter S5déhptioR%r IRl Rk n%a%@?rb_ffh@ SrSFhneRIFBbdhe/dbréiBR dreact i on

m xture, prefer bly Ebt Ie?st 20% wel %ht moy e gretferabkg( at {east 0% by
PE S@H%me isobutené/methacrolein’ oxidation il an absorbent and subsequent remova

et gt of the absorbent, or which is obtained by fractional condensation of the reaction gases.
, 20 '
C‘ . It is obviously also 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
Propionic acid , 10 — 500 weight ppm
Diacrylic acid 10 — 500 weight ppm
Water : 50 — 1000 weight ppm
Carbonylics 1 — 500 weight ppm
Inhibitors 1 — 300 weight ppm

Maleic acid or anhydride 1 — 200 weight ppm

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



39 " even norfF pPtGrably at | &ast” 40% by wei ght and nmost preferably at

| east 50% by weight. c) After the end of the esterification the reaction
m xture can be conventionally cooled -54g0 10-30C and optionally by
addition of a solvent which may be the sanme as the solvent optionally used
for azeotr ofi¥REFRIG slabyrating: EPr ermpleithe Byredmelypreyin 3%]‘@&@&@ heo any
desi red t ar geabizstdarvithodaodnE roabthen sterinally Hinderdbpherdiodi ment, the reacti on
can be stopped with a suitable diluent Gand 10 diluted to a concentration

of for exa e 10-90%, ight, preferably 20-80% e preferably
20- 6004 - oy ol e Ch PIFPUF RIS 361 vEB S S ALY 37 8 ol aE o GEAERRET or
exanpl e Bn orudigy istad leaeti 2%t Hyevaightcmsliwhich iplsabstastidlipniestcdatdehgdic, lndttera

subst ant i al | 35 hHYRYERERIGR-LBhY cbRipoheits® after dilution. 15 This is
preferably acconplished only relatively shortly before use in the

production of the hydrogel, for exanple not nore than 24 hours before,
pref er abl y nbte amieeus hhase2dishitagraff dusingrtes esteriécatipefd thihtgndeosatennereotddan 12

hou ][ s bg}‘ or evi? méearﬁdﬁtﬁﬁgluﬁ'f frediny Tﬁ@éedﬁg%l@_rdﬁhﬁﬂi_slé o.hpglm% b_@@\féi)grlﬁ oa?.ddrn]pst
rerera n re. an urs er.ore. e | n ] Sel ect e rom
Phe or odt contsDBRRIE 878, ahls Yeear iRl ane P mplEs o ten Sy T |

A _ _ mor e organic
sol vent s whi (otetaperyboacit it eompriorg @aY preferahly hesppbacied withren extrapiert ur e of

water with oftefepablywitie anp st iLised OV thpekickisicktion, @l exdrabis with@ycienarpk eat

R s e

groups and efera > 0 I especi a car bon
atoms. Pref ePdige@nt @ngirefinedinio s eglpificalen-secondary al cohol s. Preferred
algohol sisar e net hanol, ethanol, isopropanol, ethylene glycol, glycerol,
1,72

- pr opanedi ; = ?{‘s‘?ﬁ:! ; r I.an
m Xt ure nayd%@éué%@glniar%é;@ﬁﬂ or §§gw ﬁgp %Sldéraﬁ;@%ngﬁt%gwﬁf T?Hbg%%ﬁg’;dggr bon or
metal oxi desCOMfAPING QAT MY e AR ,a'ggrl%‘@ w08 A &nd R TORPR &2 PINJBIRI then

oxi de, bor orciwxiatien or throughuor esert the ressttion mixtarep tontesample axatapbe0.041, 0. 1- 50%

by wei ght, HeRl&0pELY. 8 BRIV BeiéaB t LY. 7RV, bal8Pd §n HAIARIAS bYiné- 10% by
wei ght gt 3 t%%er.a ures of for exanple from10 to 100C, preferably from

20 to 80€C ar§® XWfeferably from 30 to 60C. This can be effected by
addi ng the pul verul ent or granul ar decol orizing agent to the reaction

tnrihxt ur ﬁ andﬁ%@cﬁ}ﬂ%&r{mé bgtbﬁﬁcfaitigﬁ aPEarPhe ﬁ%ﬁﬁér@gtbgfhﬂ%rﬁ@ﬁnﬁ i;ch%rbnﬁﬁdéﬁ Hf\ﬁatgr
rough a e ecol ori zi agent .in_.the form.of. esire _
Ui ol e ol driigLodtantlef ufR e et U AP RBb Bet nci Rl o B AER of T ect e
at any desired stage in the
25  The reaction can be ended for example as soon as 90%, preferably at least 95% and
mare 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 substantialiy 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 backiitrating an aliquot of the agueous phase.

The removal 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
{east 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,



PF 55146 d PRESHE kup process, for exanple at the stage of “the crude
reaction mxture or after any prewash, neutralization, wash or sol vent
renmoval . The reaction mxture can furthegg be subjected to a prewash e)
and/or a neutralization f) 5 and/or an afterwash %) Eyreferably merely to
a neutral | z&YSNJROTE. Preferahbsalieast 497% Dieleiedl seTPHPreRraketdednt adddly e) can
be i nterchawgigtt i n t he sequence. (Meth)acrylic acid, and/or catal yst C can
be at |least partly recovered fromthe aqueous phase of the washes e) and

g) and/or neutralizatjon f) by acidification and extraction,. 10 with a

sol vent and® r”g{% d¥ erffi)?fntge %ggﬁﬂ%‘ﬁo%:ﬂ}eeﬁe%t&q "87({]”(5? ) [’e ﬂ’é"@@%’?ﬁ'i”&ﬁoﬁpxt ure
i s treatfed fon(a3GiEsandegnsianaliviy adgition ch akadment wigolomayfherthesamplas theat er or a
5-30% by wei@nt opfieaRY abbd/fop aZ&ieopittemansIbf Wagre alifferBntl2 iR ad)dtedto
sodi um chl or | dﬁ? gggttassiéjs@ c%lnornl rdg ammoni um 15 chl oride, sodium sulfate
or anmoni unfTESIES WEFAS SO Pl y water or sodium chloride
solution. The ratio of reaction mxture to wash liquor is generally in the
range from { Diukhberdbddimept, ﬂi;eerreahloyﬁ dag tte@o;{@ﬁg;ﬁthf.i? aMableldikefos Bnd. 8 and
nore prefer n ; _ . R A0r
neutrallzat &E‘Jﬁé/dc%)na %%%géﬁé}%gc? f(%é&trg xflj I.cr)] Ieekoag&ﬁggivg\é@ts?rlefé? %%Wg@%p %’ Aeror in
ot her convepPrefaaRlY 281595 Svers awre peferakli $pt0% aAndmest rigferaly abent4ePe dast t | er

appar at us. exbnpl@id etiebiodbdidetbesReddligi neeri ng, any wash or neutralization
in the process according to the present invention can be carried out using

conventional extraction_ and mashinq, processes and appar at uses, for exanple
those descr Y{hatisimpoftathimihata guesiantiahi aprmogsneops goltion rmerles dUfign. 6th ed,
1999 Elextronic Rel ease, Chapter: Liquid - Liquid Extraction - Apparatus.

o DL STy AP Oy ey 6 s i o 01
S ount o cur DERinyisRh ARl 2S4BT PR, BrATSRBdIo! BIoEs EPBnce | s
gi ven t o uskhbowkdetore rmagrequefarainly nadmcia dea 12 hours hefdorieyep acke dreferablyms,

stirred vesg&lfor@ithal & 8baiSYetdr and RRAL Bl 8Sly ABtmBleStRaR BlH8E Ktbdmms or 35
col ums &aw ng rotating internals. The prewash e) is preferably used

whenevetC et al salts and preferably copper or copper salts are _
(conconi t anfhglilupsed iaselepiri Biomoths graip gumsistingeliwatar, g mixye bbwpteewdh abl e to
renove tracgse 6f mbas@gic Saivénts WhiBSaré K6IbIENS wate? & hhPpropblibHRd ReUt ral i zed

inf). PF 55146 4 ARy, of | i .on f he reaction nm xture which
may opt i onalf ’u?rﬁ 3?\4/‘ gagéé é%\@ on'or r}r?o% %no%%ﬂc o po?yhyérlc alccﬁwo(l:s, fo examp}e
methanol and glycerol. The alcohols preferably bear 1, 2 or 3 hydroxyi 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 decolorizing of the reaction mixture can be effected at any desired stage in the



prewashed arRf ®R14% may still conprise small anpunts of cataldist and the
mai n  anount of excess (neth)acrylic acid can be neutralized wth a 5-25%
preferably 5-20% and nore preferably 5- 154 by wei ght aqueous sol ution of a
base, for exanpl e alkali 5 netal or alkaline earth netal oxides,

hydr oxi des; W@iKBBREACESS: &9r BXPERiag 8lage opirercevdaiegctipiuabiiee Spattenany

hydr oxi de sagjretvasm ,neatjalzation, petsh s salremtydmoxalde sol ution, sodi um

bi car bonat e, sodi um car bonat e, potassi um bi carbonate, cal ci um hydroxi de,
mlk of Ii amoni a_gas, a ia water or potassi carbonate, to.whjich
Sol ution 5 TREBGRIINGHre GAn LBHEGRT SHIBHPALS 2 BErasSitl ANYRl BPFELEIZ IR um
chl ori de Sor dtd/emarcafienmashud)f ateéeratly mepely dhalneyirdigatorb@dhdesitdda nore
preferably widrzagHigawSandSPBicWasREHEAX b RitsrBhaHdeh e REUeEs sodi um

hydr oxi de- sodi um chl ori de solution. The degree of neutralization is
preferably in the range from5 to 60 nol% preferably in the range from 10
to 40 nol % (Mete)apiyvis agidang/orcaigiust Casgdef atdeast partly ra@vaisiddionh Hiecatiuenus t he
aci d- funct i oftpdse M Rdshes ENbAd GRatid/éd net@hiiRfios Abyt sidridakios andekpdioand/ or
during 15 the. }gol%rrgﬁtla%%trleg q P ef erably before the polynerization. Another
preferred defFed SgVMANG A% ation is in the range from50 to 100 nol %
nmore preferably 55-80 nol % especially from60 to 75 nol % Preferably, the
crosslinker s&ddibieodr fterRadtes)astigy] the restion mibaund ix 6date0 geh hesh Wpphratuze

acryl ate sol yt| | e yerd on, 1 Q.S C of
neutral i zat i\g'trtllj.] 83’6’]5 #ﬁéucg’a%gEf?&}srhQ_gﬁ%ri_dr{%sduéﬁ%g?m%%th@%feﬁ%gyfc’ g%%ge%g? ure in
t he appar at UBOHORETRRlY pi15e Diaweight Frsitin fhforide. pokssaivabERjonide. EREGUYe from
20( to 356G astdoridee sedilimSudatkdr amprarien ablfate dolbtid) prefamablyedteodr sodium
neutralizati @fjdde figberably renmoved by cooling the vessel with the aid of
internal cooling coils or via jacketed cooling. 25 The ratio of reaction

m xture to neutralizing liquor is generally in the range from1:0.1 to

1: 1, preferabhgratin of actiempetire dorwasi iQuar is der@rdlyamthemange fromfe0.alid §:1, n t he
range from ﬁfé%l’&)l%ﬁ’l the Pange Rt WO Did RO FhdirRork MecrRRBRY iﬁttr‘résﬁan%]@?roﬁ‘pﬂﬁ%

st at ene pi_ 7 ) When the reaction m xture conprises a solvent, it may
be substanti al Q/{ renoved by distillation. Preferably, any solvent present
is renoved fromthe reaction mxture after washing and/or neutralization,

but if desiregk WhéSormaitaliffioR@af 88 aRicb®ut foP ckalBplWas B sBfred 88ntainer or in
neutralizati reac unt of

. For this, th ion mxture is adm xed with an a
Storage st antiELETventdaneairSR i SRaMhb ik ool BEeTs e ierS e thiar
after renoval of the solvent, 100-500, preferably 200-500 and nore
preferably 20GedofMpPordst @hginbe@ie abP WRAEH SeAletfiliFdtiohe tHeatro€dsserteting to

possi bl e i o Heer it A flon XL AtAAR G FRAQREN Bt R ARhaon ofing, e

al one or processes and apparatuses, for example those described in Ullmann’s Encyclopedia of
. Industrial Chemistry, 6th ed, 1999 Electronic Release, Chapter: Liquid — Liquid
( Extraction — Apparatus. For example, the choice may be for single- or muiti-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 randomiy packed
columns, stirred vessels or mixer-settler apparatuses and also pulsed columns or
35 ceclumns having rotating internais.

The prewash e).i,s 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 salf traces from the
reaction mixture neutralized in f).



- mxed with BFI56A4&t abilizers. PF 55146-PF 55,146 4' 42 The distillative
renoval of the main anpunt of solvent is effected for exanple in a stirred
dank with jacketed heating and/or inter n@ heating coils under reduced
pressure, for exanple at 20-700 nbar, preferably 30-500 nbar and nore
preferably Bowhy®f nbdralizaticarl tHdregG®N intxture whidremayp ppiaariady bavet been t he

distillati OBre%Qhé’d St nﬁlcﬁmh 'c§||‘ﬂ19filsé Small &rAbLhte @f Eétla!%ioénd th@lrﬁ“mrt I m
evapor at or. _For
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'andf 40- g?C mefil ot BIREnedRSth étal Gride) Mycﬁﬂxx@é@’@@fboﬁgléb%h'ﬁicaﬂaoﬁaﬁas nor e o
prereranly al or, a n.a na era Yy
et ¢ ocucBiarably 3afsist o nydthad Bt B89E8s oRa M e BEEGSH
preferably €durp bg:aébmwatmusedipmeqaébcﬁm%z pefagswmwﬁ@bﬁmaie epieiem hydroxide, 15
vol ume Of”thﬁk bﬁlﬂﬁél%mm&mlébué%mﬁbﬁlamerdiﬂ@bta%glhweﬁ b&rié &6 whih SIoh.ﬂfogleS' due
IS genera € elreraply

1- 3% by wei éﬂ? 4 a&% 'é%ﬁgf Sg‘afuﬁb X hg{aggbaéhcg%r”eﬁb{ﬁé%gggwéen '%l{es ’condensed
and pr efl@r aBnponis slfate maM@e&%@é\!viﬁa\f%bwww B10FG pisfaiably péth 2areeHs ) can
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ci r cunst ancée adkfuacionabmonomesamhiseeapalizatich can ke place befdre dedor éuting30
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i ncl ude i n espacailp fromad( tociBrmole. Rrefieeabha s crbsalinksraambltiontin pyre, acaylic aniged

packi ng and(s%.xé@ma@meemhItﬁwacrﬁa@f@m@q jlist B¥®re tﬁa%mr%mt%ée&%s sieve
trays, val vg ray Llaﬁ mann trays and/or dual -fl ow trays, 35 while
FaER Op g

preferred d Sre those of ri ngs, coils, saddles, Raschig,
Intos o0 Pall rings, barrel or |ntal ox saddles, Top Pak, etc. or braids.
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*5 43 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
1:0.31t0 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
distillation: 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 'admix'éd with an amount of storage stabilizer,
preférably hydroq:uinohe monomethyl ether, such that, after removal of the soivent,
» 100-500, preferabiy 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.



oxygen- cont BFfifig6gases, nore preferably air or mixtureBF&Ei&ir and :
nitrogen (lean air) or water vapor, especially such gases which have been
.preheat-ed tg,, 50-100C. The stripping gas jate is for exapple in the range
from5 to 20, nore preferably in the 5 range from 10 to 20 and nost
preferably in the range from 10 to 15 nB/nBh, based on the volume of the

r ;eac: ion mi ;Fhé' HRtildtve RERERS of the rhdlf aﬁ@hﬁfof%wehﬁs%webteetf&%xbﬁ]p% ihia tration
j) at any s
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renoved. 51 naad gomeoecvabl e enbodi nent, the esterification a) of al koxyl at ed
glycol with (neth) acryl i c acid in the presence of at |east one
esterification cataly C and of at |east C 15 one polynerization
i nhi bi tor DItjwgl E%lapmrealatﬁs&thafdh%dﬁB'iaéiPn &R 88 beracgpmplished in @ fallingzlm 91di cat ed
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at the enpl oyed tenperature, and beyond that no neasures are carried out to
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>Ytent 49 V\/QMg,Ig,etdm]é,@%H@rﬁgfxwréc acid in the reaction mxture is renoved
fromit is preferably not nore than 75% by wei ght, nore preferably not

more than 50% by weight, even nore preferably not nore than 25% by wei ght,
especi al | y mbe reagual selvent cooBhyyf the regidueandenally paiew Staby weigbt, prajerablyhan

5% by wei ght,5-98%0d ridre tohsferBiy 11BY%DyEWEiNh MteftHeistatidte reaction m xture
after the reaction has ended. In a particularly preferred enbodi nent,

stage b) can be omtted, so that only the fraction of water of reactlon
and (megf) adhgreraovas wivest sappdenses @pmhpreferabliyeusesh ni xture that is

determined by the volatility at the enployed tenperature. This can

pref er abl y F%[ Eé&,‘ég‘taes% J%}Gt st Onﬁéapéljﬁ M’J c&ft 5‘3&%&%‘99@5&% o'nqusa{ Hieu

Furt hernore used is |1 kew se su antrally
left in theof thesistiiahieny xture The DI N EN 3682 acid nunber of the reacti on
m xture thus obtainable is preferably at 40 |least 25 ng of KOH g of

react i og?m %BP{h% t %e‘?é@t{efr\nﬁmrystiﬂtcog\?ﬁ%s alF%:BQuntgg'gcgwent QY h at@'artfy -

preferably at | east s _nore preferab
the range fPBMYE EE'TS‘ %Bfe ﬁtf?ﬂ/ P@g SiEMAIGIRg ?W@UW&@@@O‘F?%@?“{*WGQO ny

of KOH/ g. with a suitable gas in a suitable apparatus There are circumstances where a vacuum
B 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 frays and/or dual-flow trays,

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

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

40  for.example.

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



4 PF 55146 RE 554§ pre- or “aftiérwash e) or g) is preferably onmtted; nerely:"
a filtration step j) can be sensible. 5 The reaction m xture can
.Subsequently be diluted in step c), in which case it is preferably
converted within 6 hours and nore preferé ly within 3 hours to the

hydr ogel . bkygeaycoptadiieg ghdes, meraprefaralbly aedr mixtares toé pir bipd niffogen(ldar aigf t he

steps C), | br @8@r lApdrSespebially Sich gast® whit® HWVEDEBA pldhesidlitoBolwhtder
provides a conposition of Matter conprising - at feast one ester F

obt ai nabl e by one of the esterification processes described above, 15 -
(met h) acr y| Tbe atsipdingigds rateds fonexampe imthe rengmiseints tor20omonmpreiarally int the
present & nvedHgeGdomTRY td 20 hitemoSOiTRfer Sy indRe rarRRtfRim 0 €15 AFneAl Bdskalon N
pr ot onat ed g{? unﬁgéﬂﬂgtredc ifﬁrnmxt ‘e pol ymeri zation inhibitor D and al so -
optionally I‘(% | %aséa i'mthe esterification. The conposition of
matter nay optionally have been neutralized and have a pH as 25 cited

i’ibove under lffn)aceééqu::l thdesteradipas ubpittad tondiifrationl|pst e efageasiticvbiag ﬁt N
east a portion o [ya,(dé%@% c&aghacf lﬁe i their
wat er - sol ubPréj%S?skgIréler%rrE al,” a @ﬁ@ﬁ%b&e@% nme % ; %%Cge%ﬁ'{eh&%@ a V%ig 30 A
preferréd cordebdia prssinipteqdtaces otelisand &gy degalpezing-agent greseatirvRef r om 0. 1
%to 40% byramedvgldt, nore preferably fromO0.5%to 20% even nore preferably
froml %to 10% especially from2%to 5% and 35 specifically from2%to 4%
by wei ght, - nmononmer Mat 0.5-99.9% by weight, nore prefer abl,)é/_\ 0. 5-50% by
wei ght, eveH' @ AReEFPierammbasiment. Bisopsterligaliana)|of alkoxdeied alyc8igwEl f i cal Iy from
3% t o 8% or (mdthidnfiiy acieliig ftie presersieafiat least dnerestartfizhtycst cafalpdt Mardd8b dryeast
ant., 4807 bl AEAPAMN TSP 1 s R¥fIRd AR RIdR bRE A bY1eB: O 2237 DY
Xg{ght and es {e)cigalqul 0: 12]-@11.: % le V\%%hg fPOU’é}?r | zat iton i DEI bit'or D at
0- 5% by wei mﬁ‘[)c,aferﬁ’o? Br ¥haus B SpIVBNIFEPRRIs R TITNg anharsotBPR WD XAtS)-
0.02-0.75% especially 0.05-0.5%and specifically 0.075-0.25% PF 55146 =F
551466 45 |pga preferred embodiment the excess {meth)acrylic acid is preferably substantially not
removed, ie only that fraction of (meth)acrylic acid is removed from the reaction mixture
20 thatis determined by the volatility at the employed temperature, and beyond that no
measures are carried out to remove the carboxylic acid, for example no distillative,
rectificative, extractive (washing for example), absorptive (for exampie 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 preferably not more than 50% by
, weight, even more preferably not more than 25% by weight, especiaily 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 {ikewise substantially left in the
reaction mixture.

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

even more preferably at ieast 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.



by .wei ght, PFS@i1dént 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 especially 0.1-0.5% by
Mmeight, with the proviso that the sum tgé\: is always 100% by wei ght, and
also 5 - optionally diluent G ad 100% by ight. The reaction m xtures

obt ai nabl e by the above process and conpositions of matter according to

the present Ahweéltdr@neﬁ@ghfer) BElgS Prekrably@sified:; rneaeryaﬁmﬁaloncs&ﬂo%ﬁbbﬁ'lssr of

vvater-absorbl nsg%{hy rogels, - as a starting material for producCing polyner
di spersi ons?® a starting material for producing pol yacryl ates (except
hydrogels), - as a paint raw material or - as a cement additive. C 15

Conposi t § onghetedBiibh ﬂfxtaﬁéCﬁnCBubgedL@ntN{IBe angse i steP ¥R M Whilh \:\Qé&ﬁ] isal €

Pave o sol ubidsapican @ iris nEbgia g ste Blankiblia 32001 da ¥ g™ °
wei ght, pr eﬁém%rbwfﬁf%@*@!y b@é‘@uﬁfﬁﬁﬁd!‘a/@ﬁw flvei ght, nmore preferably not Iess
than 2% by wei ght, even nore preferably not |ess than 5% by 20 wei ght,

particul arl thgr%ﬁjo?meyst&%h%) ngﬁd Q@Qmﬁ%@ by weight, even nore preferably

not |ess than Speci y not |l ess than 30% by wei ght. k)
The read®ion nixture fromthe esterification, including workup steps

t hereof , wh&he pradeatinvesidn flithier @xaviqdsea ct:dmocrsamtdf aratiet ¥érprésidg om f) or,
when f) is omtted, fromb) or, 25 when b) is onmitted, the reaction
m xture froma), can be adm xed o El gnally with additi onal

monoet hyl enf cal @i%ﬁgwwﬁ?%c’%rﬁa erRyon] Qi pstpdiication Prosesregdsspibesut

are copol yneri zabbeew t h t he hydrophilic nononmers M and can then be

pgrymerq ed N dREREGRENGEaM at |east one radical initiator K and
tionally at Ie St c&ge grafting base L to prepare water-absorbing

hydrogels. 30 | % e preferable I) to postcrosslink the reaction mxture
of k). 35 Useful hydroph| lic monomers Mfor preparing k) these highly

svel | abl e hy¢e @BRipbsifion By AR thd prebatl ShveRfioremapirherebprigeapabl e of
addi tion polynerization, such as acrylic acid, methacrylic acid,

ethacrylic acid, a- chloroacryllc acid, crotonic acid, maleic aC|d mal ei c
anhydri de, vi nyle§tﬂflf@aﬂ0<§1 catalyst *wmtpmﬁig@nbmnro@ea@d forl.ei ¢ acid, maleic

anhydri de, tunarrjogn@hdt.on hBeAGi B afglado Citraconic acid, nesaconic acid,

gl ut aconi c aci dr%tl4lgangcs|%wfek”__;ﬁ,rg?9m tﬁl le}é{eﬁ‘HJZe{t%F' c acid, sulfoethyl

acrylate, sUfo opr opy acrylate, sulfopropyl
net hacryl ate, 2- hydroxy 3-acryl oyl oxypropyl sul fonic acid,

2- hydr oxy- 3-Thelchapbyitioy bbxsigranay sptichaly Itavetedn nalirylizeb eaphaté & prragl,
styr eneigl f WL E 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 salts.
30
A preferred composition of maiter comprises

- . ester F in a fraction from 0.1% toc 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%



PF.55146 46 PR&s1H6 2- acryl ami do-2- et hyl pr opanesul f oni ¢ Facisss

2-acryl am do- 2- et hyl propane- phosphonic acid and al so their am des,
.hydroxyal kyl esters and am no- or ammoni g- containing esters and am des.
These nononers can be used al one or ni xed®with each othé&r. Furthernore
~wat er - sol ubl e N-tw wgighatn des and al so di al | yl di net hyl ammoni um 5 chl ori de.

Pr ef d hyd lihd R3 H XR4
where 10 R | Lﬁé‘}# £ WOOMTR) By Hefor AR RtGraBly oA A een RS oup,

en .
phosphonyl gr oupPretgr D@ﬁﬂ-%%@ﬁl’ﬁ'ghéﬁ”gﬁsf’?“éﬂ'yOph'Qsﬁ?hbMWe'Qj\t*d’ﬂB'tﬁ? a group
of the formula \rovie3@aClhe sunRbtallé Svals160%DbyREeight, indalesgen, net hyl, et hyl

or a caroxyl orQuRnaiBiubat Q%EM@EN Ly @8R or hydroxy-(Cl-C4)-al kyl and R
is a sulfonyl group, a phosphonyl group or a carboxyl group. 20 Exanples

of (Cl-C4)-al Kanols are nethanol, ethanol, n-propanol and n-butanol. C
Parti cul ar | yTherreadionedixtwyel apainable bprdmpalzave pireesa@nylcompasitionsefdnatter

met hacryl i C,eﬁ:ﬁbr‘?ﬂing tESIRESIBEANRBGiYH b4 ffd Gee 25 TO oOptim ze properties, it
can be sensible to use additional nonoethylenically unsaturated conpounds
N whi ch do not bear an acid group but are copolynerizable wth the
nmononer slObear i ngasag frde-gadicq) stossiinker ebwpletuabkerbing hudregéler exanpl e t he

am des and nitrijes Sgﬁ;ﬁ@ﬁ@@ﬁg%@}bg@diﬂ@p&ﬂf@&g@é@;gng’ar boxylic acids, for
exanpl e 30 acryl am de,.. net haﬁé%l am g& -and | forma

vin d
Novi nyl acet ani des® ARy R oy BalVacyPte (PP arageis)
met hacryl oni-t ri | 28 a pRighfaveateriakelr t her suitabl e conpounds are vinyl esters
of saturated Cl-azd 8cérhestddaaxyl i ¢ aci ds such as vinyl formate, vinyl
a(‘(gt ate Qr vi nyl propionate, alkyl vinyl ethers having at |east 2 carbon
at

ms in"the al kyl group, for exang’lge ethyl vinyl ether or butéld Vi nlyl
et her, est er@orpposiions of Matanacearding pghe peesent inyeiiorhicharepagiculssy yrefel

aci ds, for exaapke esistinierobf watkobpshrbiag Gldrotels €h8e adodhity in ditledemigri C
acid, net hacfykhE oAfihidedd thBRb $o€ oGkt TRIGEBHHO? 1635 T R Bydwisht, more
preferably not less than 2% by weight, even more preferably not less than 5% by
20 weight, particularly preferably not less than 10% by weight, even more preferably not
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
C_ L to prepare water-absorbing hydrogels.
- 30
It may be preferable

) to postcrosslink the reaction mixture of k).

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

hydrogels include for example acids capable of addition polymerization, such as acrylic
- acid, methacrylic acid, ethacrylic acid, a-chloroacrylic acid, crotonic acid, maleic acid,

maleic anhydride, vinylsuifonic 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, sulfopropyi
acrylate, sulfopropyl methacrylate, 2-hydroxy-3-acryloyloxypropylsuifonic acid,
2-hydroxy-3-methacryloyloxypropylsulfonic acid, allyiphosphonic acid, styrenesulfonic



PF55146 47 PFos51dganpl e net hylhyidr ogen mal eate, N-vinyllactans such as: =
N-vi nyl pyrrol i done or N vinylcaprolactam acrylic and nmethacrylic esters
.of al koxyl at ed nonohydric saturated al cggol s, for exanple of alcohols
having from 10 to 25 carbon atonms which Rdve been reacted with from2 to
200 nol of atiy?-eocelandoa- raetuyiproppnm]woem@cmixizmnp@-mdm @etiylpboraneohol , and
.al so nonoac t 3 t gl ycol
ooty ypropwbérf;j%r% &fﬁsamsmwa%.@@sc hZ&Ir'oSEM %%t%rﬁ ;941.%8 :%nerﬁ]l%nto

nass yal

ene col s
beihg ~ Up (& e s AR Mo tRpnat b Berid A Saraied Y et
al kyl - subst other gdirthstmerervesterssatiblabl-@igrhisey apd elsordidligidimégbyigingtopiueme. 10
These NMDRHOMBRRriUd, tmefétrrea ;yelmgﬁm@ﬁ\%nwr@émoh\%wﬁ@@oﬂtne Rapnuli @ W th other
mononmers, for exanple m xtures of vinyl acetate and 2-hydroxyethyl acrylate
in any proportion. These nmononers w thout acid groups are added to the
reaction mR%ure iRP anpunts within the range fromO0 to 50% by wei ght,
preferably | ass than 20% by wei ght. C 15 The crosslinked (co)pol yners
preferably copstst of acid-functional nonoethylenically unsaturated
mononers whigh hakg,optionally been converted into their alkali netal or
ammoni um salts befGOre or after polynerization and of 0-40% by wei ght based
on their total weight of nonoethylenically unsaturated nononers which do
not bear ach% roups. 20 The production, testing and use of (neth)acrylic
acid (co polyﬁers polyacrylic acids and superabsorbents has been
extensi V@l y described before and therefore is well known, see for exanple
" Moder n Sup#abss)hhﬂageereyhﬂsebrE{mglhnol ogy", F.L. Buchhol z and A T. G aham

Wt ey- VCH, ‘98 K . S ndbuch
der- technisc e@r@g lé\sfl'ﬁoﬁ@%%ﬁ] @Qé}g{r@f@% %cée %ﬂdt%&%ggﬁ
hydr ogel s whi ch %Pépmvmw%?gw henierAyaaddi t | on poI ymerization or
copol yneri zati on of acid-functional nonoet hyI enically unsaturated C
nononers M or ?_HFS Eﬁreof 30 The pol yners obtai nable are notable for an
i nproved sapon }(f dex (VSI). In the postcrosslinking process, the
starting pol d with a postcrosslinker and preferably during
or after the tre postcrossl i nked and dried by raising the 35.

t enper atgre, the crossPlnker preferably being conprised in an inert
solvent. Inert solvents are solvents which substantially do not react
either with _fhe s tin with the postcrosslinker. Preference
is given toRtssucH E%"{ %#ﬁw,ﬁﬁﬂgrﬁﬁﬁr@ég&rou hemically with the starting
pol ymer or Wt h i hedrpgen, @miaes o mideoxyt(6&h)-akylemd of nore than 90%
preferably more i§ Batif@RYgroupPa BhephbRyIdRdup SF Garbbang B8R and especi al |y

20
Examples of (C,-C,)-alkanols are methanol, ethanol, n-propanol and n-butanol. '
C_ 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 copoiymerizable
- with the monomers bearing acid groups. Such compounds include for exampie 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 C4- to C,-carboxylic acids such as vinyl formate, vinyl
acetate or vinyl propionate, alkyi vinyl ethers having at least 2 carbon atoms in the alky!
group, for example ethyl vinyl ether or butyl vinyl ether, esters of monoethylenically

35  unsaturated C;- to Cg-carboxylic acids, for example esters of monohydric Cs- to Cyg-
alcohols and acrylic acid, methacryiic acid or maleic acid, monoesters of maleic acid,



40:nore t halPFO8B19% Postcrosslinking I) and drying n) i§-preferably carried
out at from30 to 250C, PF 55146145 48 especially 50-200C and nost
preferably at from 100 to 180C. The surr;Tg?e postcrosslinking solution is
preferably applied by spraying the poly in suitable spray mxers. After
spraying, t e gxehpreemefiylitisirogen mhlerteaNHynydasteths sanilas hevioylpgsdiidore orgN-

react { on Ca'%rnryféléﬁroﬁlic@é?ﬁ mrnccahwn&ﬂéwﬁ; &idrs Bf §Ro%té@91otnﬁﬁ dircxearwated
oper ati on

P l'i nk
operat o1, EehSs R BB SR RoTREPEITA 8 20 ol i B rker
m xers, BEPEaaigdkwith froma tpR08 melraf etrglanegxiderandéar renyleprosidsar moleg of i s
nor e?vEr 5a: 2toR6IS hd bR o thforisseryfit Bsteiszad rhesbritiadr§lic dbters &F ,ﬂb!?@lh ges ation
can ake a [
can + ake Pl aRol &t JEr GG dicdf e wilor RERLEOAS b HUSARYer€l B sy,
a shel f dr y'@rto 2608, 6@ra¢>5ammé=umﬁeh8léﬁabls ReAmase arsetyeie apd @lkytsybstittesh

possi bl e t o stfréndszRichas ednARyrend betedHtylsth@heon as drying techni que, for
exanpl e. The preferred residence time at this tenperature in the reaction
m xer or dr is below 60 m n and nore preferabl bel ow 30 mn. 15

Pref er edBe i e@@ reRomEs: Wihowmb ggid 9&%&%@8%@#@?%%@%@ With oK®" pol ymer i s
a pol yneri c mawmdrs, foreiathpte mixtprek patinyilaabate apeeiadokyethypohyamir anyacryl i c

acid or a p%‘r?ﬁ%ﬁﬁj Fhése FP&BP%QE%%J 5G& chﬁJgg%?é ?&H%'d%%é Fe%EﬁcS?P H&ﬂr@% a

pol yfuncti ona eni ca unsat ur at crosslin o
Pref erence @qyN{Re '”t"b“ﬁféﬁg%fr%‘&? MFI%WS!QH PrieEbiesS tﬂ"?B@Oé‘fbyn‘ﬁ?‘E@r

corrprising radi cal crosslinkers, ie the ester F, and diluents Gin a ratio

. 1-28% hﬁﬁe\@%&hﬁkemeo pegﬁﬁe% 6r|e|féfa9 %oa&s{o&wcmumbnmﬁ&%e idrit@uyass of

th tart

mirZ. o't ho pEgiEld woBalRRAiF rng@@%?' h oot oot éroﬁf??ai@rgm

pref erabl y @nogerdurp&aly befereyin aftempelymerizdtonzndyof 0-4086 Ry B&idhy basesi qyitheir -

especi al l'y Qetaﬁnér?QP@fMO‘érr_eF@nidaﬁ@hhéemramrﬂorﬂo‘rfnér@uﬁnc?x%%m peBt &4 based on
f

c the starthﬂgp ymer he present invention also provides polyners
pr epar ed by Sof "t he processes nentioned above and for their use in
hygi ene28rticles, packaging materials and nonwovens and al so for the use

of an abovempatgrenetos ABRMG dridaRe&f (MBthiaryit @kid (B6)RelyaieRg p@fy@&@hd: Bligsl or
e rh!y  ERE R bRHERR BaRS nalBES, ﬁﬁgrr&%a?dgg ey BaIoRE SpdilrebRDLRCS. 55

The highly s r e QH% mer s)
are in known, see for example ‘Modern Superabsorbent Polymer Tec nology”, F uchholz

and A.T. Graham, 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
L, monomers M or salts thereof.
30
The polymers obtainable are notable for an improved saponification index (VSI).

In the postcrosslinking process, the starting polymer is freated with a postcrosslinker
and preferably during or after the treatment postcrosslinked and dried by raising the
35 {emperature, the crosslinker preferably being comprised in an inert solvent. Inert
solvenis 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 95%, more preferably more than 99% and especialty
40 more than 99.5%. '

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



particul ar pelsataés of (co)pol ynerized hydrophilic nononerg+dg graft
(co)polyners of one or nore hydrophilic nmononmers Mon a suitable grafting
«base L, crosslinked cellulose or starch ethers or natural products capable
of swelling in aqueous fluids, for 40 ex‘éﬁrpl e guar derivatives. These
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are highly |l abl e h dro froma manuf act s descrlbed
o001 35358 it SheHiehan S bar BunERiiei Ay s %aﬂfatb RyBFPY
hydr ogell@ abloséngcinibiobair.iAlsOeuited® is 2 donpsiraare deyensesht apfor example a shelf
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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 aiso 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 7086,
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,



Preferred hRES6G46 s are i n parti‘€ul ar pol yacryl ates, pol ynethacryl ates and -
also the US-4 931 497, US-5 011 892 and US-5 041 496 graft polyners. Very
particularly 35 preferred hydrogels are,the kneader polymers described in
WD 01/ 38402 and t he pol yacryl at e- based ot%ani ¢/ i nor gani ¢ hybrid hydrogels
descri bed i DEZE3998 8385DE5R-38 @83 UDst/ads 83 3PT dPEa et 68 ¢68 dDEd-4244 548,
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esters of pResqhgsratedarieén dpdefetetoevi nyl phosphonic acid deri vat I ves as
described for exanple in EP-A-0 343 427. However, partlcul ar preference
for use in the process of the present invention is given to hydrogels 10
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vari ants thereof. 15 Parti cuI arI y preferred crosslinkers further include

pol yet hyl en cry tho ated d rivat
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Exanpl es of othe r@reseﬂb@wntwnewl%etﬁrﬁamiwn@mabﬁrtt@vlemreallymreﬁwaxed BAdrgs| i nkers F
t oget her wi gdasélinke@r tripropyl ene glycol diacrylate and propoxyl ated

gl ycer 05 triacrylates. Further exanples of such crosslinker conbinations
are the |nvent|ve crosslinkers together with butanediol 25 diacrylate or
tri met hyl ol pR®dpatRs-abePraingRolneersan henragignorgania hybaid nelymar fermedeany
particul ar ppelyategioaeryiis ag‘rd\oepomjacrbmdarmgmleamerreparaed auslicate, aluntisateror F
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The wat er - absor % | S prefera neric r}/
pot-yacryl at gsed may be obt ned by free -radical poly enzatron using a polyfunictional

30 ethylenically unsaturated radical crosslinker and formed using a water-soluble 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 cresslinkers, for example the following:

Suitable further crosstinkers are in particular methylenebisacrylamide, methylene-
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wi th reduci ng agents such as ascorbic acid, sodium hydrogensul fite and
i ron( |1 )20sulRatailaprefettoxe sygvent sordrirations of erdsslinkers vdengo figther conpri sed
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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 particulariy 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 polymerization. It invoives, as stated above, dilute,
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hydr ogel can then bfe‘?ﬂg%ﬁ d%lg‘géSI eved which case it is customary to

use -rol | m IPFFerghly, |$f?de'ﬁ‘|q P?lérsf or the grinding. The preferred
particle size of the S|eved hydrogel is preferably in the range 45-1000
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sodium carbonate and sodium bicarbonate. When sodium hydroxide is used, it is
(_, particularly preferable to use the grade obtainable by membrane electrolysis.
30 |
Neutralization is typically achieved by mixing the neutralizing agent as an agueous
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 répeatediy passed through the meat grinder for homogenization.
. The neutralized gel mass is then dried with a belt or can dryer until the residual
moisture content is preferably below 10% by weight and especially below 5% by
weight,

40 The addition p@lymerization 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).
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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 polyol with (meth)acrylic 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.

Useful esters F include compounds as described above.
35 ‘
The CRC value [g/g] of the hydrogel-forming pclymers 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
‘ preferabiy 25, especiafly 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 hydroge!-forming polymers according to the present
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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 liquid-pervious topsheet
(Q) a substantially liquid-impervious backsheet

35 (R) acore positioned between (P) and (Q) and comprising -
10-100% by weight of the hydrogel-forming polymer according to the present invention
0-80% 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
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pr esent 20nv @stdeotagen ¢londeample 83r8%) daraposdibiacivben fyrthas matsialsnare preseanine
briefs for Ldrs, Al heflepfagdl 3P BEIFmELEN PR €8 cre B8 abd i hGly PRV psheet
(P) is the %rr Whi tcpﬁﬂ% SPalg‘r% gi rsezrg1 co?lt actr \M?ri;g t ﬁé c%li'rﬁy'of © t ghaear er.
Its materi alt® BERSFIETES rUNRESofoh FYAMERIR (M K @SB Of RErRElY PR aL!F i8It 828 fil ns
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pol ypropyl ene, . 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 {o 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% io
100% by weight can be present for the hydrogel-forming polymer according to the
present invention in the especially preferred range, and 90%, 91%, 92%, 93%, 94%,
40 95%, 96%, 97%, 98%, 99% or 100% by weight can be presenti for the hydrogel-forming
polymer according to the present invention in the most preferred range.
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d bed f 6 11,
F 196 04 G%rf'v%‘@%sea&d%fﬁé‘f%@@%% CCATRRE AP B 155 T RIS,
hygi ene 18r t iWPEH/5385fen EPa10 2388382 described in 30 WO 00/ 65084, especially
at pages 6-15, WO 00/65348, especially at pages 4-17, WD 00/35502,

iall
Fom ni ne bar oqpu ﬁéigﬂ‘*éfﬁ@@? %%%ﬁget *%gb@*?’?'e%tdfﬁwér%?@“?
hydr ogel - f orftRYRYer: #df PREY eéoa‘b%?o"f"?é’ %Fera{B?SF' N AFREREPPPERSEE NHAAIYE- used
t here. Fem himpervias eheetef ldqad degervids BOhB4brBectibb swrgnsi apnimpiehviialsee$oto
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Absor bent nltar e trol Mteri
oo oo R ek of e LR and e s ot s DSty S Miap:
5,762, 644, BrE0BYSsSIh MARINYSN BTBEVIOUSHBS2 (0 the068088Ng PONdIsed 6GEd.88hich\D
2000/ 069484 ;5 VX 2ROL D048 kineUS 6, 123, 693, EP 1104666, WD 2001/ 024755, WO
2001/ 000115, EP 105373, WD 2001/ 041692, EP 1074233. 40 Tanpons are
described in the follow ng references: WO 98/48753, WO 98/41179, WO
97/ 090220 V\ﬂr@m&Fs)zcommsg%nqtmthe\hmi@gglimowsapglymmagmrdmgzt@mresem

2000/ 061052 inetidd-B8AS hmmwb@aa&@&;au B 1RARRANE A2medR 1B0AR0I9AGds PF
0D 2001 247 S5ToRt i er P D Binec 02BN, AhBRe, iSSifedodiRE20S

WO 2001/ 24 nence ar escri
r ef er ences: .rayqy, SRYSSBT @Jq&r?@d}%ﬂwl%ettﬁ@pétm&ﬁte |Ffﬁfuﬁwe1frpé¢f@rqnﬁa|lwmﬂ% EP

311344 descrdeniblbgémmg@@ch é?s SLilp DT HeEMRAddshefiI 06 Bldidihétet bE1-208 ZP8RE 3;
Absor ber&% Art |fc 923] ﬁg @g 0g7j 5", Absor ben& Arti clfe EP 894502; Dry Laid
Fi br ous <8t r (REEGFPY 65 259 ARB BYF 2I0E B UM §PeY 914638 EP 903134; EP
887060; EP 887059; EP 887058; EP 887057; EP 887056; EP 931530 WO 99/ 25284;
WO 98/ 48753. pibgdr deheudtioh @naaﬂawn@%mn{wmwledge 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
(u- 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 3-9, 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 Controlling 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 1104668,
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,



art.icl es ar PFde&&6i bed in the followi ng references: Caté&meni-dk Device: WO
93/ 22998 description pages 26-33; Absorbent Menbers for Body Fluids: WO
95/ 26209 10 descripti on pages 36-69; Di s%gsabl e Absorbent Article: WO

98/ 20916 descri ption es 13-24; |nproved Conposite Absorbent Structures:
EP 306262 déry@raogﬂm@ﬂ.goq; 2091/08719¢% YO 281 @0 V¥R 200001 0% WO
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conponent '%W%saéﬁ'gﬁé?& ékﬁ%%ﬁdtﬁ@%ﬁsg R ROMRREL BANAAT Y napki ns.
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hi ghly swel Ia‘g er matrix consisting of

a celiulose'® ebeé'l" %\%%P@r? é‘?rﬁb)’ gr%{e@%%mca@rﬁggaerg@ web) or synthetic

pol ymer fibers (neltblown web, spunbonded web) or else of a fiber blend of

cefTul osg fifeRr dajg@t-ﬁ:ymtrﬁqsdfﬁnérsIaeé&dmawmeq&r@sédth%nfamél\@hm@m as

sete | 2317 SIBeaHSE Lo A 3lon S o B R B e
the |ike may WatelEsaing/dn imasketigardaningn py adifter aidsne patiskiggPs an@@sorbent

Al t er nat i velgsmpdueft iehggiasd aticks @ncic ag diapetshaanigeni lot saritakyifafighst Wo
i ndividual |ayers to formone or better a multiplicity of ,chanbers which
conprise the highly swellable hydrogels. Such a chanber system S
descri bed i inesperation andfixagop phthedig 3‘&6%[@@"’—‘7“)"5!"?9%%3%"%9 todfe pisenh this
case,, at |eamsitiome of the two |ayers should be water pervious. The second
| ayer may either be water pervious or water irrpervi ous. The layer materi al

used may be PF 55146 tissues or her fabhric, 0S or open celled
foans, perfdpapdigor thgﬁ abayerdesarippd h[gﬁ'lly ?‘%?H?'P'Eé"ye@ﬁﬁ@sg'ﬁ ©EBer material .
When t he abgsonipestios ohihesirésenhinventmindtdudds @nstacishs u.d:\tahmmntphsé aighlys, the

layer maiser igleishanydroBaisr fo RAKS tidy/ 46 His® AMYQRRStARYEN 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
) detail in the literature. A construction for installing the highly swellable hydrogels can be
L for example a fiber matrix consisting of a cellulose fiber mixture (air-laid web, wet laid
30 web) or synthetic polymer fibers (meltblown web, spunbonded web) or else of a fiber
blend of cellulose fibers and synthetic fibers. Possible fiber materials are detailed in the
'chapter which follows. The 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 swellable 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 0 815 736 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
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t he abs®® beM{O 20038216 &h The structure of the present absorbent
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mat eri al s, Ehi ﬁage% or. % r BLe F
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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 hydrogeis.

35 F.iber materials ¢f 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
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fibers. In the course of the heat treatment, the {atier migrate to some extent mto the
30 matrix of the fiber material present and so constitute bond sites and renewed stiffening
elements on cooling. Additionally the addition of fhermoplastic 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 & 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 {oo low for damage to the cellulose fibers to be
| - likely. '
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
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- hydrophobic fibers, for example the treatment of thermoplastic fibers obtained from
Q 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 hydrogei 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 : (O to 100} cellulosic fiber. The
cellulosic fibers used may additionally have been chemically stiffened to increase the



40 .cel l ul ospPe g51laer or ‘a mixture of synthetic fiber and cellulosic fiber,

I n which case the mxing ratio may vary from (100 to 0) synthetic fiber
{0 to 100) cellulosic fiber. The <cellulgsic fibers used may additionally
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Chemically crosslinked cellulose fibers are known and described in WO 91/11162,
US 3,224,926, US 3,440,135, US 3,932,209, US 4,035,147, US 4,822,453,
) US 4,888,093, US 4,898,642 and US 5,137,5637. 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.



35.The absopPb&ast46onposition i s conposed of constructions which conprise
highly swellable hydrogels and the highly swellable hydrogels which are
present in said constructions or fixed %Qereto. 40 Exanpl es of processes
to obtain an absorbent conposition conprf¥sing for exanple a base materi al
to which highly swellable hydrogels are fixed on one or both sides are
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second 2D 3paitinuitep prefereblgfrabl 10PC€dn180%kecond to 1 minute. 25 The absorbent -
conposition is generally provided for exanple with a |iquid-pervious

topsheet and, a |i qui d-jnperyjous backsheet. Furthernore, |leq cuffs apd
hhesive + atad dueonof LiETeR bereREiatzaas ha tie A RE SR FtciBe FREMAMRDy ol s
and types ofngthediygiene-artidlepuidectionaate. Geperally thesduraiidistfdes heatdreatmertds | eg
cuffs and aghpgiryfyd A& 03 Sd6RQA3 mlitkd fpeéveraw frdrfd seBordd¥® Bfinugnd are not
parti cu&gr ly restricted. Exanples thereof may be found in WD 95/26 209.
' The absorbent composition is generally provided for example with a liquid-pervious
topsheet and a fiquid-impervious backsheet. Furthermore, leg cuffs and adhesive tabs
are attached to finalize the hygiene article. The materials and types of pervious
(, topsheet and impervious backsheet and of the leg cuffs and adhesive tabs are known
30 to one skilled in the art and are not particularly restricted. Examples thereof may be
found in WO 95/26 208.

The present invention is advantageous in that the esters F, which are useful as

crosslinkers, do not have to be purified after they have been formed and particularly in
. 35 that the (meth)acrylic acid, preferably acrylic acid, does not have to be removed, since

it is generaily 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.



The present PFB5dd6i on i s advantageous in that the estergrEz:which are
useful as crosslinkers, do not have to be purified after they have been
formed and particularly in 35 that the th)acrylic acid, preferably
acrylic acid, does not have to be renoved; since it is generally a nononer
for formng the hydrogels. Experinmental part 40 Parts per mllion and
percentagesEgéﬁpgg wei ght, unl ess otherw se stated. The exanple which.
follows illustrates the .process of the present invention. PF 55146 PF 5f°
62 Exanples Production of crude acrylate esters useful as SAP-crosslinkers
5 SAP- cr ossPratuetion af@uge apalatedesters usefubaaipPasodsiinkess eri f yi ng pol yol or
PO ol mxtures wth acrylic acid by renoving water in an azeotropic
distillation., The esterification. catalyst in the exanples is. sulfuric
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initial chapQeridds M AWIREURMINBNE tHRNR] BEEHef MBS IR atdst Bat5d ARMbEgduced
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Preparation of ester

25
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 prolohged 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 filfration.

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



change in pPESEHRIAB i s observed.” The reaction mxture is then stirred for ‘a
further 30 mn at about 150C. 167 g of propyl ene oxide are subsequently
-added at 120 to 130C at el evated pressuge over a prol onged period and

i kewi se allowed to react. After purging—~with inert gas and cooling to
60C, the catalyst is separated off by addition of sodium 40 pyrophosphate

and subsequeniridrbblérd ¢ §1980I ia céiri(i%eilc‘iari;@waﬁamé QiBﬂcEc?rﬁ'pdr{énﬁ simlar manner.
PF55146 63 <) Tripropylene glycol is’a conmercially avail abl e di ol

conponent. d) Gycerol - 3 EOis prePared simlarly to exanple 1 a). 5 e)
Tri et hyl ol g Gheaw! = IEEG preppredFaniatlydp ekarapleylat.o exanple 1 a). f)
Tri met hykol propane - 1 PO- 3 EOis prepared simlarly to exanple 1 a) -
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to exanple 1a). h) But anedi ol is comrercially available. 15 Exanple 2
Preparation nofnrﬁetnyibrbcbpeaé erl R T:s Exit bydpaka sipday to eX@mp@ ta)5- RO -
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~a) is edPeriokided with 216 parts of acrylic acid and 5 parts of sulfuric
acid in 345 parts of rret hyl cycl ohexane. The assistants added are 2 parts

of hydroqui S&eyc I 5%8%‘{%:%'5% s[?rﬁﬁér t8 h%cg herol. 44 parts of

wat er are sépara ed 0 f efore e entrali ne PSTE by vacuum
distillation. The 25 product is purified through K300 filter. The acid
nunber i s débh Butdneeidl is Thmmarsisiysavajlabls. adj usted by addition of 96 parts of
rylicqgcid. The viscosity of the alnost colorless product (iodine nunber
0-1) is about 330 rrg 15-E triacryl ate (TMP15EQTA) is prepared in
a simlar marfAdPe % retp)ar P Wi"‘e €9l ycol diacrylate (TPGDA) is

comercially avail able as Laroner TPGDA (BASF AG. But it can al so be

pr epar ed Co%wrﬁitn% rﬁ&m@i&w%zdosw ~8RARate S FAPBDEOSPRTA) O yoer ol -
a

EO-triacryl is prepared in a simlar manner. e)
Tri met hyl ol pr opane- 3 EOtri acrylate (TMP3EOCTA) is prepared in a simlar
manner . 20f ) 1327 patth ol agppedpated- I0-POyRtEGyiatéhand b-duply plophvRIatedBECTA) i s

prepared int@msthiblpfdpanéadBéiSample 1a) is esterified with 216 parts of acrylic acid and
5 parts of sulfuric acid in 345 parts of methylcyclohexane. The assistants added are
2-parts of hydroguinone monomethyl ether and 2 parts of a~-tocopherol. 44 parts of
water are separated off before the entrainer is removed by vacuum distillation. 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 (TMP15EQTA) 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 analogously to the above
examples.

35 d) Glycerol-3 EO-triacrylate (G3EOTA) is prepared in a similar manner.
e) Trimethylolpropane-3 EC-triacrylate (TMP3EQOTA) is prepared in a similar manner.

f} Trinethylolpropane-1 PO-3 EO-triacrylate (TIVIP1P03EOTA) is prepared in a similar
40  manner.

g) Glycerol-30 EQ-5 PO-triacrylate (G30EOSPOTA) is prepared in a similar manner.



"g) .G ycerol PBG5SEES PO-triacryl ate (G30ECBPOTA) is prepared- in a similar
manner. PF 55146 64 h) Butanediol diacrylate (BDDA) is comrercially

-avai l abl e (BASF AG The crosslinker m xtyres used in the exanples which
foll ow are preparable by sinply 5 mxing the ready-prepared acryl ate
esters in the stated weight ratio. Aternatively, the underlying

pol yet hers gaB BEdbME: 8OMHAQENLd Sx%ta‘ﬂ { j bed above.

Maki ng of hy)(ej?%ge s 10 @Q%(terﬁrfle t e qua :até;/l%g a@é crosslinki ng,
the dried hydrogel can be investigated wusing the foI I ow ng test methods.
Test net hod$hd braajlinBentmpbitdreg esibindne examigap whichyol(cBRTE prépasable bhstnpheasur es
the frees S\Aﬁmlﬁgbihln.lréydpﬁreba@d%Mag%gtemnahé @@E@?ﬂgue@ht?rgf?@ Awerna@\;&?ﬁﬂeg of

dried hydro artl cle size fract nto a teabag
005 0 e icesbR letors B4 b bR G iR s Rl S LRSS B o o
20 30 mnutes in an excess of 0.9% by wei ght sodi um chl oride solution (at
| east 0.83 MaRihg ot agdrdgeishl ori de solution/1 g of polymer powder). The
teabag is then centrifuged for 3minutes at 250 g. The anount of liquidis
determ ned by wei ghing back the centrifuged teabag. 25 b) Absorbency Under
Load (AHR) (9 detep@m)e tgﬁ@uaﬂ'éaagtﬁuriageémsw%}g H@td;m%wﬂmgewmmvwgateﬂ a
Pl exi gl ass gsihg ﬂdﬁf@ll@@n@‘fggt methgaiser nal di aneter and 50 mmin hei ght.
Adhesively attached to its underside is a stainless steel sieve bottom
having a nesh size of 36 m The neasuring cell further 30 includes a
plastic pl aF@StHﬁQ/th?’@S a dianeter of 59 mm and a wei ght which can be pl aced
in the neasuring cell together with the plastic plate. The plastic plate

t he yei ght L 0.7 psi is determ ned by
dereerm niy\ﬁg hec\%/em?i %q%‘?t&ﬂ?%%‘%&%@z gl ass cylinder and of the plastic
plate and recording it as WO. 0.900 +/- 0.005 g of hydrogel -form ng pol yner
(particle siThis nitsod ngasures theSteesdeeliapilitysof tieehydBégeléi g teatbag . 20athe-
Pl exi gl ass 9%56§%dﬂﬁ9hg§rr§§éi'd§éﬁ|ﬁg sRRGCHAN 168-85Y pRY e \T\f%\éhé& Atk €ss

steel sieve bo ghatelst e reg I'n the
Pl exi gl ass (&APPaGEX S rﬂ“ﬁ\e’“éﬁﬁ"\‘@ I§isHPFRAUGAS b?ﬁﬂ?geda a\%? BReed ©rr ecor ded
as W8. Ihe @Geingites i drhexcept at@8% mrweiplt soldbst cldondeasadution (BhieadR08d Ifass

e tysg‘ﬁdﬂf‘?ﬁm‘e'sﬁ’n@"‘é’”ﬁ&pl’%%“’?e@iﬁ%%a st Brituged @, A0d 0
di'sh_ 200 nEa L eSO S O?hq%ciisgﬁmwdsw?'ghla%g 288 by wei ght

sodi um chl ocerciefugedit&abeg is-introduced for the surface of the liquid to be
|l evel with the filter plate surface without the surface of the filter

plate bgLng, et LedsAhd A Lobd FAuL) (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
Q stainless steel sieve bottom having a mesh size of 36 um. The measuring cell further

30 includes a plastic plate having a diameter of 59 mm and a weight which can be placed
in the measuring cell together with the plastic plate. The plastic plate and the weight
together weigh 1345 g. AUL 0.7 psi is determined by determining the weight of the
empty Plexiglass cylinder and of the pIasﬁc 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 disfributed 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 middie 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 thé surface of the liquid to be leve! with the
filter plate surface without the surface of the filter plate being wetted. A round filter



PF 55146 PFFHE5146 65 paper 90 mmin dianeter and < 20ppmgiaspore size .
(S&S 589 Schwarzband from Schleicher & Schull) is subsequently placed on
the ceramc plate. The Plexiglass cyli ng%r conpri sing hydrogel -form ng
polymer is then placed with plastic plate“and weight on top of the filter
paper and | gfapet d®iren incdiarGétenamiik @9.uniin gdie sikadSab sebisthparioadd fomt he

| et
E‘Jgﬁeguin?{"y§°hl Tehef Eﬂé’c[i‘nﬂn) i§ QUBésJE@ePéﬂJ ;Siﬁéedocﬂr%élcg%‘i’n Fgﬁatg gﬁhlr %l @Qs .
Pl exi gl ass &y|'fi°l$669m86$iﬂ%f'¥ﬁfﬁ@e"f%r\%'l‘$ BAYReHisSE Pﬁge%ﬂt'@ﬁ tltf B’@@ﬁ{@r Wi th
the plastic vgé:@ttt@naopiotme filkexi eiper aed @fidberedsr 60/Abinuisd. Athevears! ofamspéranded by
the fol | gw nge @&H eourhlt is ed Gt e[fﬂ’(egbap'er[a\%'ﬂ@i’e{n C[Iﬁ\{tz U%%J&%Qm? psi

|S neasured | N S] as n at
ext 1 a0t abl edg WPt ﬁge‘aev o die efe 25 Iy e 1 Pled@Res YiBHST contamogy 811

636 at page sid®llén hgdritgelds Weigbed thgetbeamith ¢heSplasticagateatiddhe akightipepales@sbent
using the aggylic ester fromexanple 2 and 20 m xtures thereof. Exanple A
(conparative exanple) A Lodige VI 5R MK pl owshare kneader (5 | volune) is

charged with 180 g of deionized 25 water, 220 g of acrylic acid, 2201 g of
a 37. 3%y uiilgwas saidilated dyrthe tllewingleguaton: (100 nol % neutral i zed) and al so
5.1 g (= 0.60% by wei ght based on acrylic acid nononer) of the crosslinker

trimet hyl ol prop -1.5 riacryl . is initial charge is inertized by
havi ng ni trogen%@'?@s@ggﬁéﬂ&ﬂ%]?h&f%ﬁ]m' nutes. Dilute aqueous sol utions
of 2.112 g of sodium persulfate, 0.045 g of ascorbic acid and also 0.126 g

Of hydr ogen A0 98rpexisteufedid @Ralldr eashionr dt atlbRer ragduren at about 23C. After
ﬁ rea t5| on has started, the tenperature of the heating jacket is
troIIed to_the reaction tenperature in the reactor. The polynerization
|n t he kneadelhed6lugitiagiabiggiva Iﬁdgiermsnpﬁgmat@dyﬁm%&ecquﬁrtptwnxm ng. The
crunbly gel ERAant8dalasg aoba@‘ hetne $tdrem@ried in a circulating air drying
cabi net at 160C for about 3 h Thi s is followed by grindi ng and cl assifying
to 300- 35 850 micr orret ers ained is finall aracterized.
Furt her exarﬁﬁiaé?%l ﬁp?'@Fl?’b r%@%ﬁf‘&ﬂ?'%@ ther agryli eﬁé @’9%@13@%? angap. 1
Ex. CrosXl i mkigturgsyheraffrount used Amount  No. based on acrylic used acid
nmononer in g PF 55146

Example A (comparative example)

A Lodige VT 5R-MK plowshare kneader (5 | volume) is charged with 180 g of deionized
25 water, 220 g of acrylic acid, 2201 g of a 37.3% by weight sodium acrylate solution
(100 moi% neutralized) and also 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 _simitarly to example 3A:

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




66 . A Tri netRFy55846r opane- 15“EBG-tri acryl ate 0.60% by wei ght 551 g

B S
Tri met hyl ol propane-15 EO-triacrylate 2.00% by weight 17.0 g C TMP - 30 EO
- 5 PO - triacrylate 0.60% by weight 5.1 g (69. 3% by wei ght) Laronmer TPGDA
(30.7% by weight) D dycerol-3 EOtri acr\9 ate (25.2% by weight) 0.60% by
weight 5.1 gA Ty iTmiBtelh‘WEcmbtppamﬂ&m&EBBtriE@y&tPO triacrylad.80% by. @ity ﬂléight E
Tk ety of P RO P AR T EC IR by et g lz.o%%% AECTTPE g
Tri net hyl ol ppopc 1H - BB & ?E@PES"JE?WIQY% 0. 60% by wej HRP7P Iw‘ﬂght( 231606 b by
wei ght) Tri et hyl(@9.p%dpameigld EO-5 PO-triacrylate (|66. 0% by weight) G
But anedi oi i aCf){.'a?én‘i‘er(%@ﬂ(‘;\@’T%%y%thp 60% by vvel ght 5.1 g :
Tri net hy| ol pE-0pan Q ri :xr\r\lb/afn (7} u] An| nhf /cerol-30
EO 5 PO-tri apr ﬁ')éce(%@\% % tB?FW!@ﬁE&R? ? bY)‘U%QEQ wei ght 06g% &yd”e'@:éir herd TPEDA
(30. 2% by wei ght YTrimetingiolpropand=8D E.COB5 PO-triatmyleder yl at el (7. 7% by wei ght) 0. B0%
by wei ght 2. g #@g%r{’;}rwggﬁpA (92.3% by weight) C PF 55146 67 Tne
properties 6 ese "Trt e °"rmm: zee—+a—t-ab-. rm“* abl es
16 h AUL O. BEpS| Mo PBPRIE-AE R AE 9] A N PToE RO by W0 b1 LBorel 6
B TMP15ECTA|2. 0 {2B8. a%smwelglst)o C TMP30ECBEPOTA 36.0 [10. 1% TPGDA 0{6 16.7! D
TMP30EGEPOTA 36 ﬁr%e@%&pr%gl@@o b5 i’b-@iacrylate
(71.2% by weight)
F Trimethylolpropane-1 PO-3 EO-triacrylate 0.60% by weight | 5.1 g
f (34.0% by weight)
{ Trimethylolpropane-30 EQ-5 PO-triacrylate
(66.0% by weight) .
G Butanediol diacrytate (18.3% by weight) 0.60% by weight | 5.1g
Trimethylolpropane-30 EO-5 PO-triacrylate
(81.7% by weight)
H Glycerol-30 EO-5 PO-triacrylate (69.8% by weight) | 2.00% by weight | 17.0 g
Laromer TPGDA (30.2% by weight)
| TMP — 30 EO - 5 PO —triacrylate (7.7% by weight) | 0.30% by weight |26 g
Laromer TPGDA (92.3% by weight)




E TMP30ECGPRFAS246 0 4.3% 0 TMP3EOTA 2. 0 25.3 TMP30EGGPOTA:-CF TMP1PG3ECTA -
37.1 8.8%0.6 15.9 G TMP30EGGPOTA 36.6 8.6% 0 BDDA 0.6 16.2 H G30EGGPOTA
27.6 4.5% 0 TPGDA 2.0 24.7 TNPSOECBPOT%{SS 0 10.0% TPGDA 0.3 18.0 As can

be seen fromtab. 2,

the properties of t

e crosslinker of the conparative 5

exanpl es cahhdpropirigs wéthese hadrogeds|ane symmadredisitaly 22 nul tiplicity of ot her
in am)unts whi ch have been cal cul at ed accordi ng to the

crossli nkers.

A .
I II (J.UUI l.

an ay
Oo—=

cr naal g

pr esent

I NvieRt-o1
strength caﬁ b|

e adjusted alccordi

t

pIC \.)J.
bothe

PUEeRPIes P dht | o

o Al

oy
NCT
In

the m xturg friacti ons. Thi s} can b[@/g]aken 10 Bﬁibameigm of |n m@.@try by
keepi ng the“t‘OT(T A fTcrosskzgker—agded——T ant—byrsurta nxtng
t he conponeﬁtq an(:]% (@*B%%)k contro BI ng the qtrp%n?]((’h of crosslin 'éng
t hrough t heBcoffpbHeROTAPo| onl y. 2GHi s regr esent®1%n i ndubtri al 2a8vant ade
because in —l‘ﬁ} Ki g Of Crosslijnker into the nomer sol utli
can optinmalicy b F}@@F QESP%J‘R on a | ag.ge |ndJstri altosiéal e us| ng constant fliow
streans. 15 PodP Qi nki ng: The dry norlmal base pol ymef powddf.7i
sprayed honogerpmgdEnsb@yA e stirring) wth a solution of 0.12% by wei ght
of N-hydr oxet %?’%6% %?ZOl i di none36.3. 35% y wei gh6%of 20 jat er d 1.65% by
wei ght of 1, nlé al | percentageq bejng based _on: poly used.| PF
55146 PF 55%46TNH5’73068)5POT¢\ batch 6e is ijn each é se 1. 2| kg, and sprayiing
i's through |a twmpsRefd &b npzzl e J{r atom|zi ng the%sol uti pn wi t BsBi trogen.
A pl OWShaI’ m-xer frC“ Lcd: r=) |e ||cnr| \Abth h:u: a l—_\ ] WO !(! ng ‘v’O! He-
The noi st pomgMF’le’QEQ‘?’Eﬁ)Tl%at treated in g drying cabinetjat 180C for 60
mm. 1t is Fhe@MPIPOBEDTMCE nor e3atl 850 ni cronme8.8%s in ofder that
aggl oner at gs n@y be renoved 15.9
G TMP30EOS5POTA 36.6 8.6%
BDDA 0.6 16.2
E .
H G30EOSPOTA 27.6 4.5%
TPGDA 2.0 24.7
TA
| TMP30EO5PO 350 10.0%
TPGDA 0.3 18.0

As can be seen from tab. 2, the properties of the crosslinker of the comparative

in amounts which have been calculated according to the present invention.

10

In addition, example 3l discloses how the crosslinker strength can be adjusted
according to the present invention, by varying the mixture fractions. This can be taken
advantage of in industry by keeping the total amount of crosslinker added constant by

suitably mixing the components and feedback controliing 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:

examples can be obtained in a similar manner using a multiplicity of other crosslinkers

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

used.

water and 1.65% by weight of 1,2-propanediol, 2l percentages being based on polymer



Onl.y about PHPYY46f noi st pol yner are needed for dryi ngPFHS¢4properti es of
this postcrosslinked polynmer are determ ned. 10 Ex. Base pol yner CRC AUL
0.7 psi A 3A (conp. ex.) 29.9 24.0 A 3@8(conp ex.) 24.5 21.9 A2 3C 30.2
24.5 CB3E 25.0 22.4 In a further experinent, a fraction having a

particl e si Z8e3eehisizegs i ganhvease Jrélkheed SPERYIgd e Hreug pova-matRsiol Nedeecbyni t h
et hyl ene gl yephizifg Heysdigion vathhetroddh. AGRevshar@mdlal froRASRILEDB RS WAkh)has

Apparatus a awg? all assistants used are exactly the . sane 15 as
descri bed a d5| E‘oéé’\'c/’feag11 "the noist polynmer was dried in the circul ation

ai r cabi net at only 150C for 1 hour. Various performance data are raised
i n order5t hghenhdstyamndetis tiegrolsedt itrebiaisn malyyitge caldnstzd 80P Qiod 60 nin.risisaindn

et 7 act bl 80 & BA0T T RkLr eng R Ar T gHhatEo gt %s% B deryii o

acid TMP-15EG- 10 30.0 29.0 23.0 9. 0 triacrylate 2.0 25.3 26.4 22.6 5.1
3.0 23.7 25CHhiRdboit 30Q g TREDAt podmeBas Bdad fok.dyiag. 3 2.0 26.6 27.8 23.8
5.0 3.0 241826, - of t#ls BostMRsRREY pdivh 33re9de%ém§m205 0 13.7
5P0tr|acry|T§t§ pigiesof fis Bodbissithal pdtyRer dredictdmined 013 £ 70% by

wei ght 25 31.6 30.5 23.6 11.1 of TMP-30EO- 0. 35 32 1 30.9 23.8 11.4
5PO-tri acry[Bke| BaS®p8iymer 30, 8 24CRCY. 1  BOYADY Oaepsiht |0. 70 29.9 30.2 24.5

6.9 of TPCORLL- 083787295 39 ~Sp—27 %361 23.6 4.8 2.00 26.6
27 7 23 4 af | SAtEorfp.ek) 299 L5 #

A1 | 3B (comp. ex.) 245 21.9
) A2 | 3C 30.2 245
( B |3 25.0 224

In a further experiment, a fraction having a particle size 300 to 850 um was prepared
and surface postcrosslinked with ethylene glycol diglycidyl 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



It \i's evidemF 3519 t he pr ecéUi“Aig<t abl e that the inventive nixture of tw 7+

crossli nker

S is

i NSt ance,

si ngl

simlar
the extractabl'és val ue of about 9 is achieved
I nventive crosslinker conbination conpared

5 superior to the use of the individual
conponents and al so superior to a
simlar WFR For
with just 0.5% by wei ght of

Cros

Ccros
sl i nker

sl i nker
havi ng a

}M’th mor e ]Ehaﬂro]sgsﬂ%d. pr |even, Bpeighhan 26@%cby waght +OTAQLOS>Ehkiﬁéfcﬁébles
raction off the individu eTtye! n ght action
of the siml|l ar individl %Locsgoss %_igedrsc.’rﬁThe ,b %&P\?‘@u M‘Jé?'@\g@ ﬁf'
crosslinker| conbination are Elcmlé\ﬁic@e superior {to those of simlar
i ndi vi dual [croaslisaker | for thesame extf aotmbl egoxval fie. 23%0f uft helgo
experiment wa ed rout—to pare 6 chfferent r“imu. Aot
the 15 inven?ﬁi%cﬁy fe he denonsSft at ed / rsoael -1 0rm mg DO?VIT §r
prepared therew th as descri béP i n exanpl28.7A| eR88pt |t hat.6t he puBéZ
crossli nker{ usepggrer e |s repl qq;ad by an aqial gpBunt og4gne of {he
m xtures in each case. (Fhe—pos ossHAkagwas—then—ecarrtedrout—3s
descri bed above with etlhyl ene Z\Q/col dig \? 'r6(vzlvl g?'ﬁer ug%?hﬁ he 35833 850
pmfraction. PF 55146 10 a) d3® wL a @®(J 0263V ¢_ 22.B N'"04r40 0 ao
fci:)o }/\(] \é\/ohq Tmpiaoﬁdb(})' ONNQNNU LoV a378 O[0088 0 OnawzunT‘\CCC)
O L \.Tm », LJ Lo U \ CO \ |~ €O \ I.I (A =4 ) .
500 6 o heRPEaBite L an 20 RV 4 kW
3.0 293 29.1 23.2 8.0
70% by weight 0.25 31.6 30.5 23.6 11.1
( of TMP-30EO- 0.35 32.1 309 23.8 11.4
5PQ-triacrylate 0.50 31.2 30.8 245 9.1
30% by weight 0.70 299 | 302 24.5 6.9
of TPGDA 1.00 28.7 295 23.9 5.9
1.50 27.4 28.1 236 4.8
2.00 26.6 27.7 23.4 4.4

10

15

It is evident from the preceding table that the inventive mixture of two crosslinkers is
superior to the use of the individual crosslinker components and also superior {o 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
weight fraction of the similar individual crossiinker. The CRC and AUL values of the
crosslinker combination are likewise superior to those of simiiar individual crosslinker
for the same extractables value.

A further experiment was carried out to prepare 6 different mixtures in order that the
invention may be demonstrated. Hydrogel-formihg 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 postcrosslinking was then
carried out as described above with ethylene glycol diglycidyl ether using the

300 - 850 um fraction.
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PF 55146 71PF\@146aim 1. A nixture of at least two compounds each having
at | east two double bonds, said mxture having a WFR from 240 to 600 g/ nol
of doubl e bond and at least two of 5 sai7 conpounds each conprising at

| east two (neth)acrylic esters as doubl e "bond conponent, WR being given
“by: n  E a; ¥¥a¢lam=WR where i=1 10 n Ea;=1 i=1 15 a., is equal to the
‘nolar fraction of conpound (i) in said mxture, n is equal to the nunber. of.

doubi e bond: i n ARhe S 8RS o Smbofpas &t Pl Bledstnie Tl B el o

e (St v s e et

et ween an G n actho i efee . _

and 350 g/ nol ofy g éﬁogggn\ﬂ,fl@be;aggwga 5§:ure accordi ngqr¥o eitﬁer of C?ai ns
: ofr abl'y

1 and 2 wherein ni1s pre 25 2. 4. The m xture according
to any of claimd 1 to 3 wherein the MWZ ratios of two conpounds differ at
| east by at | eagt aDOMYY;Hd| = WFRIawHer@ bond, preferably by at - | east 100

g/ nol of doubl e.d ond and nore preferably by at |east 250 g/nol of 30
doubl e bond. 5. The m xture according to any of clainms 1 to 4, wherein one
compound®has 'an MN Z ratio of below 400 g/riot of double bond, preferably
bel ow 300 g/ nol nof doubl e bond, nore preferably bel ow 200 g/ nol of double
bond and especi %I hy=135 ‘bel ow 150 g/ nol of double bond. 6. The m xture
according to any of clains 1 to 5 wherein one conpound has an MNZ ratio
of above 400 g/ #ol of double 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

4C(doubl1g bond. 0‘[73'|§ e@?%%{é‘tﬁé H\B%r%%ncgf%gnﬁguﬁ@%‘l) iﬂfsafallﬂfx{IFe,l to 6 wherein Z

of "at | east one

n is equal to the number of compounds in said mixture and nis = 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 nis 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
* MWY/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 acgordirjg_to"anyof claims 1 to 5 wherein one compound has an
' MW/Z ratio of above 400 g/mol of double bond and below 10 000 g/mol of double
bond and preferably of above BOO'gImoI 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



72 conpoun®F 85146t ween 2 and 6 and preferably is 2, 3 or 4. 8. The mixture
according to any of clains 1 to 7 wherein said corrpounds are esters Fl

whi ch are obtai nable by esterification of,,pol yal cohols A, with 5
(meth)acrylic acid and each pol yal cohol A, has Z; hydroxyl functions and
from2 to 50 caomeuRd Enketween Ziaad fiandiareferablosdi A§T fo any of clains 1 to
8 wherein one conpound is represented by one of the follow ng formulae: 10

0 R6 AO p-~ 1 RB\ O
ORL O %AO) 9“%“?‘@&9% d?%' %%A@'amgq;{%? @%%h &@%uﬁﬁ%@ AO) p2 15
0 Ic, or PE 55 BRFTIE, \#hich Aty %Qtalnablﬁbyes@” *@t@effpo'zaicohofs A with

5 (meth)acrylic acid and each polyalcohol A; has Z; hydroxyl functions and from 2

to 50 carbon atoms.

g, The mixture according to any of claims 1 to 8 wherein one compound is
represented by one of the following formulae:

0
i T )‘]\%
O ~
\)K(AO)D(% j/HFo (AP, I
R1 RS ;

O

\/[K(Aoma\ /\I/\ /(AO)pa,)k(
(AO)PQ\YH\

10

v

3

0
] i (AO)
S 0 o P
\/k (AO)p Rf

R3

15

or



- (AOp/ RL PBSS4® -~O1d where AOis independently at each-instance

-O CHR7-CHR8- or -CHR7-CHRB-O where R7 and R8 are independently H, |inear
or 5 branched C1-C8-al kyl, R5 and R6 arg; i ndependently H, |inear or
branched C1-C8-alkyl, nis 1, 2 or 310 plis 0, 1 or 2, p2is 0, 1 or 2,
15 p3is 0, 1 or 2, ~- pdis 0 1 or 2, R1, R2, R30R4 are independently H

or CH3, 20 10. The m xture according to any of cl ai\ns to 9 wherein one
compound is represented by one of the follow n ae: OR6G 0 --'y
AOp, FOn 04A0)p2 R2 RL R5 la, 25 PF 551 @394,-~ AAO) p, Y~(AO\/3-1, 00)
--IyR300R1 p R 1~1 (AOp2 O b, O(AO)

\)k AO)“)\{
(AOps”
(Ao>p2Yl\

O Id

(_ " where AO is independently at each instance —O-CHR7-CHR8- or
-CHR7-CHR8-0- 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,

nist,2or3
10
plis 0, 10r2,
p2is 0, tor2,
15 p3is 0,1 0r2,
Q,. pdis0,1o0r2,
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:

o L
\)KAO)F)A/ ﬂo (AO)p,
R1 R5 R2

25



QA (AOp3 REFS5SR460R2 00 (AOPp2 lc, 50r O (AOp/ RA OO ----y ~ ~J
OO (AOpl Iy \ (AOp/ RL RBROR2 (AOp2\ OId where AOis independently
at each instance -0-CHR7-CHR8- or 10 - 7-CHR8- O, where R7 and R8 are

i ndependently H, linear or_ branched Cl1-C3-alkyl, R5 and R6 are

i ndependently H, |inear orQbranched Cl-C8-alkyl, PF 55146 75 nis 1, 2, 3,
4, 5, 6, 7, 8, 9,10, % 13, 14,15, 16, 17,18, 19 orf 20, plis7,8,9,10;
11, 12,13, 14, 15, 16, 17,1 13, 14, 15,

3,5p2is7, 8, 9, 10, 1

16, 17, 18, 19 or 20, i s (PO)Bs~g ,@2,(/\@&;1 14, Y15, 16, 17, 18,
19 or 20, pd4dis 7, 8, ,3 10, 11, 129/%/{? 5, 16, 17, Rﬂ.ﬁ, 19 or 20, 10
Rl, R2, R3, R4 are independently H or . 11. The m'ﬁ%re according to
either of clainms 9 and 10 wherein AO is i@dependent|yR™at each instance EO
or PO, 15 where EOis OCH2-CH2-, PO is inde@&lﬁ’a tly CH2- CH(CH3) - or

O CH(CH3)-CH2- 20 R5 and R6 are independently H or A process for
preparing an ester mxture of said esters F; according to any of «clains 1

~to 11 by starting froman al cohol m xture of said puol yal cohol A, ,
conprising the steps of

' O
0 pom
- Py
O O
\)K (AO)D3/ R1
R3

o R2
™~
(AQ)p,

where AQO is independently at each instance ~O-CHR7-CHRS8- or
10 -CHR7-CHR8-0-, 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,



25 a) reactPh§53848 d pol yal cohols A; with (meth)acrylic acid in the presence
of at |east one esterification catalyst C and of at |east one :
pol ymeri zation inhibitor D and optionaldy also of a water-azeotroping
solvent E to forman ester mixture of said esters F., 30 b) optiopally

renmovi ng fromthe redtisibr: Fiddubel.sofe1®r11al? BF 14htD. 18t &F 18 43 pedin a),

during and/or after a), f) optionally neutralizing said reaction m xture,

h) when a solvent E : i oal ky ! i vent by
distillation, and/ o\r/@glgl*ls)gd%tﬁog%?{r%1\!}m ﬁﬁgmé%gﬂmﬁugcﬁg ?Qrgioi’ nert under the

reaction conditions. 13. The process for preparing an ester m xture of said
esters B, said m xtukisiiagj 8g10, a1.VWR18r tn13006,t15, 680198, of doubl e bond
or the process according to claim 12 wherein 40 - the nol ar excess of

PRSS146 76 - the optRRd Py ki Tl gadth gt Kol JP1E &A% pr esent n sai d

reaction mixture after the last step substantially remains in said

reaction mxture. 14.p,4TRe grocess1for 18r Rk NG BN 18S{Lsr 28 Xt ure of said
esters said mxture having 5 a WFR from 200 to 600 g/ nol of double

bond orrq he process according to either of claims 12 and 13 wherein the
(meth)acrylic acid i sRhdR2, it &4taraindesesdeptly Weerg®it3.r enroved from said
reaction m xture obtained after said | ast step, which reaction m xture

conpri ses esfer -4 xt. . Th for [ n er, m xture
of said estz&r's E%%%kp% Er'ﬁ]cgf ur tohegﬁﬁﬁ%&?ag%g\ﬁﬁ%r@rﬁg% m{}%} %()'Bg%#er?gﬁnt f
doubl e bond or @heagyietasee BOGIPf:ng to any of clains 12 to 14 wherein
sdid resggtion mxture obtained after said | ast step, which conprises ester

mxture, has a DN EN. 3682 a6iclnepper of at least 25 ng KOH g. 15 16. The
process for preparing an ester mxture of said esters F;, said nixture

having a WFR from 200 to 600 g/ nol of double bond or the process according
to any of clains 12 t oPD5s wiependentyaOdCH2RH(Co3)onQ-DHECHB)-@HAed aft er
said | ast step, which conprises ester mxture, has a (nmeth)acrylic acid

cont entQ(S)f at least 0. SI%%%}{nd%R% g\rglil%étpéndently Hor 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 polyalcohols 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 = was used, optionaily removing this solvent by distillation,
‘ and/or :
35 i) stripping with a gas which is inert under the reaction conditions.

a

13. The process for preparing an ester mixture of said esters F;, said mixture having
a WFR from 200 {o 600 g/motl of double bond or the process according to claim
12 wherein
40

the molar excess of {(meth)acrylic acid cver said polyalcohols A; is at least
5*Z; mol% and



17 The prod¥s85t4r preparing an ester mixture of said esters F;, said

m xture having a WFR from 200 to 600 g/ mol of double bond or the process
according to any of . clains 12 to 16 whergin the nolar ratio of
(rreth)acrylic acid to alcohol mxture A, 25 in reaction a) is at |east
5%7; :1. 18. A procéhssontionalhr rqydnalizeg (nathesrylic adid grasedt ipgald readippmisiurgg t he

steps of k) pol yner iakbne #dst 6beiubstaniialy ¢e@hing & 6hi€sdRhién Mixtu@ai d M xture
having a WFR 30 from 200 to 600 g/ nol of doubl e bond or esters F;

according to any claime 1 to 11 with lr(1:%|acryllc acid, with
optional Iy alddi tT@]anocesf&fﬁb@rteﬁwwm:aﬁwym%a palf egters hperit ixtirediaying
optional Isy al so aWHi@ﬂ:sm 200re 600 yinhe rof doyske Yord bziabpeodeyd Be@drting ¢o sitieener M

0 the presence gl 1efaliNlinths (et Rehyb bl Sho mifedfith pBkignal |y of

at | east one fur et graf B cr 0ssl P nki ng
the reaction m x¥&iEBtr %5103?%3 mysaishieRgtion mKie @ Wﬂ“eidlfﬁtef é@@ﬂﬁ‘%ﬁteﬁt WF'QFe
obtai ned from k)reactldﬂmlxamelcm)lpmﬁsmwtmlrhxytuga| ndi ng and/ or sieving the
reaction m xture obtai ned fromk), 1) or 40 19. A process for preparl ng
a crosslj nked hy ro HH“Si'nq%ﬁ? ES a t 2, according tq a

cl ai s 1@ tol%17 E&’Hﬁ*’rstbe 'EPRYNGERN BFPU! of 54 GE\ERRFi 5314 §iHE 5@t i on
m xture from onea WFRfra@é&ﬂOetga 600 ginpoliof dpellé bombdr thewiredese pteaydiap Ity any of

addi tional nonoeghilsery ©214 whetSinahild BhaHNGARRAL BSRINYd 2REr sé?@?als@@l%ﬁ' Whigh SO

O eseace of at | eatineR el M Ao Race B ER hes Sl RARES b Rarl,  of at

| east one grafti Aymgas@Hig; I) optionally postcrosslinking the reaction
m'@ture wpt ai ned fromk), drying the reaction m xture obtained from k)

Ot o nea v olg PP FhODRELS gb@snr%bswgé@r b e A LA K
process accor di ng V¥ @'P'E“l’?é}o teﬁ%w&n@@ﬂw%@on@w th@ﬁ"ﬁ@%f“@ﬁ’@ﬁé‘l’ ﬁfﬁbk‘éfd

hydrogel conpri selaignsat2 foekEsivhersia saiddeaptitinl migtur® obtakied Mitensaid o bigppwizied
form crossli nked, ll’éi Ly QSN & sakd ure
having a WFR f rorﬁy@%%eg%%ggﬁﬁy F ?%H gﬁﬁy“g g}t a(??f%r'r: T%g tooagr%/ g
clains 240 11. Y8198 Crosslinked hydrogel conprising at |east one
hydr ophi |l i c nmononer Min
17. The process for preparing an ester mixture of said esters F;, said mixture having
a WFR from 200 to 600 g/moi of double bond or the process according to any of
claims 12 to 16 wherein the molar ratio of (meth)acrylic acid to alcohol mixture A,

25 in reaction a) is at least 5*Z; :1.
18. A process for preparing a crosslinked hydrogel, comprising the steps of

(\_ k) polymerizing an ester mixture of sald esters F;, said mixture having a WFR
30 from 200 to 600 g/mol of double bond or esters F, according to any of
claims 1 to 11 with (meth)acrylic amd W|th optionally additional
~ monoethylenically unsaturated compounds N and optionally also at least
one further copolymerizable hydroph;hc monomer M in the presence of at
least one free-radical initiator K and optlonally of at least one further grafting
35 © basel,
1}  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 mikture obtained from k), 1) or
m).
40
19. A process for preparing a crosslinked hydrogel, comprising steps a) to i)
according to any of claims 12 to 17 and additionally



copol-ynmer i zeH 55¢46n cr ossl i nked with a reaction m xture which conprises an
ester mxture of said esters F1 and i s obtainable according to a process
of claims 12 to 15. 25 23. The use of ay ol ynmer according to any of clains
20 to 22 in hygiene articles, packaging terials and in nonwovens. 24. A
conposition of matter conprising 30 - fromO.1 %to 40% by wei ght of at

| east one ester i iyt e A deSioR o roriahd ok &nigs)tt!aqv g:;imwﬁ from

to 11 and ( rgé{“ﬁ') aor it EPtanplly adcigpnel Mogestoyipiica e nared Gorp R
hydr ophi | i ¢ nonomeroionally aso atllesstiope ierthgh icopdlyraerizableshydoomhiliesterdnidérdat i on
catal yst5C, 35 - 0 j tﬁt%)rl%ﬁeﬁﬁ i Ie%fst ale fr@@%dlﬁpﬁltﬁ@r%@{d @pﬂlbh@lﬂ] dfrapi bi tor

Db and - 0 - 10% %Q%r\%&lgﬁa%%gﬁ%@ast one solvent E, with the proviso

that the sumtot al wei ght. 25. The conposition of matter
according to cl & medionallyrpastarossinigng Hergactioh mixirelphtaimad frgmald. 100% by

W]?l ghtt PF 551431 78dr%/|2i§thé}e%§ﬁdr1 Mme%btﬁ"r%ﬂgodr@méﬂl f%alkahe froma conposition
of matter accor addi t.l ona 0
post crossli nki né] th%Dt‘DQa@tsﬂﬂq %ﬂ%ﬂorrgs?eo Pﬁé%ac B30 H)'Xtﬁ'?leﬁb}@n?#é Z‘é{éﬁ’

m xt ur e1@®bt ai ned difm¢ctly or obtained froml), and n) optionally grinding
and/ or sieving the reaction m xture obtained directly or obtained froml)

claits 12 18037 gy SRR AROrdbd ol Bopll SRR BIRECH 8 BR) o

25 - as a free-r'8dical crosslinker of water-absorbing hydrogels, - as a
starting material for preparing polyner dispersions, - as a starting

terialgfoppr erlal or -
aa cotln @gdd@?%égﬂ%ﬂ#ﬁﬁ‘ééﬁéﬁ?m a#? p J;d*% oA Rlogb At BB o
Caims 20, 21, SOPENOTREsHPER cipssinke E e PR
than 10 ppm prmﬁlﬁuablhgmngeaWHRfétm&wﬂcrﬁa&glmd@)f doukde pored ea:ca:tﬂuyg tmctfhan 5
ppm 29. The usgfihsdqoggter mxture of said esters F; according to any of
claims 1 to 11 for preparing hydrogel-formng polyrrers capabl e of
absor bi ng aqueous fl ui ds.

20 22. Crosslinked hydrogel comprising at least one hydrophilic monomer M in

copolymerized form crosslinked with a reaction mixture which comprises an ester
mixture of said esters F; and is obtainable according to a process of claims 12 to
"15.

25 23. The use of a polymer according to any of claims 20 to 22 in hygiene articles,
packaging materiais and in honwovens.

24. A composition of matter comprising

'/"’“‘\

30 - from 0.1% to 40% by weight of at least one ester mixiure of said esters F;,
said mixture having a WFR from 200 to 600 g/mol of double bond or esters
F: according to any of claims 1 to 11 and {meth)acryiic acid,
- 0.5 — 99.9% by weight of at least one hydrophilic monomer M,
- 0-10% by weight of at least one esterification catalyst C,
35 - 0-5% by fweight 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. The composition of matter according to claim 24, further comprising
40

a diluent G ad 100% by weight.



25 30. The BE&534#6 an ester nixture according to claim29 wherein each ester "
conponent F; is present at |less than 2% by wei ght and preferably 1 % by
wei ght based on the total anmount of- nDNgYer S. '

26. Crosslinked hydrogel obtainable from a composition of matter according to
claim 24 or 25 and additionally

I) - optionally postcrosslinking the reaction mixture obtained,
5 m) drying the reaction mixture obtained directly or obtained from ), and -
n) optionally grinding and/or sieving the reaction mixture obtained directly or
obtained from |) or m). '

27. The use of a reaction mixture obtainable according to any of claims 12 to 17 or of
10 a composition of matter according to claim 24 or 25

- as a free-radical crosslinker of water-absorbing hydrogels,
- as a starting material for preparing polymer dispersions,
i - as a starting material for preparing polyacrylates,
C 15 - as a paint raw material, or
- as a cement additive.

28. The crosslinked hydrogel according to any of claims 20, 21, 22 or 26 which has a-
residual crosslinker content of less than 10 ppm, preferably less than 8 ppm and
20 more preferably less than 5 ppm.

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 aqueous fluids.

25 30. The use of an ester mixture according to claim 29 wherein each ester component
Fiis present at less than 2% by weight and preferably 1% by weight based on
the total amount of monomers.



